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Executive Summary

This technical memorandum presents the Geotechnical Evaluation of West Segment 1 of the Southwest
Light Rail Transit (SWLRT) project in Hennepin County. This document combines seven separate
memorandums, included in the appendices, under one cover. They provide the details of the geotechnical
findings and recommendations for the following areas:

Southwest Station Area - This preliminary report provides general construction comments and
recommendations between track STA 2064+00 to STA 2088+66 for the proposed construction of the
track, Southwest Station, a parking ramp expansion, retaining walls RTW-W108 and RTW-W127,
TPSS-19 and land bridges. A discussion of general civil and roadway discussion is also included. A
final geotechnical report should be prepared when the full scope of the field investigation program
has been completed. See Appendix A.

Prairie Center Drive Bridge - This Foundation Analysis Design Recommendation (FADR) report
addresses the design and construction of a multiple span bridge carrying the SWLRT alignment over
Prairie Center Drive and Technology Drive in Eden Prairie. The light rail bridge will consist of an at-
grade land bridge approaching pier 1 from the west, an east abutment, and 17 piers. Prestressed
concrete beams are proposed to support a cast-in-place concrete deck. See Appendix B

Retaining Walls W110 and W111 - This preliminary report provides a summary of the soil boring
information and recommendations for retaining walls RTW-W110 and RTW-W111, referred to as
the Costco Hill retaining walls. A final geotechnical report should be prepared after final
geotechnical design borings are completed. See Appendix C

General Track STA 2109+00 to STA 2139+00 - This geotechnical evaluation report addresses the
proposed light rail transit line track construction between STA 2109+00 and STA 2139+00 in Eden
Prairie. This area includes the Town Center Station as well as retaining walls RTW-W120, RTW-
W122, RTW-W125, and RTW-W126. See Appendix D

Retaining Walls W113, W115 and W116 - This FADR report addresses the retaining walls RTW-
W113, RTW-W115, and RTW-W116 for the west segment of the Southwest Light Rail Transit
(SWLRT) alignment passing through Eden Prairie. See Appendix E

Bridge Over 1-494 - This FADR report provides for the geotechnical evaluation for the proposed
light rail bridge over 1-494 parallel to existing Bridge 27762 on Flying Cloud Drive in Eden Prairie.
See Appendix F

Retaining Walls W117, W118A, W118B, W118D, W119, W201 and W202 - This FADR report
addresses the design and construction of the embankment and retaining walls RTW-W117, RTW-
W118A, RTW-W118B, RTW-W118D, RTW-1119, RTW-W201, RTW-W202, and RTW-W202C
between track STA 2163+25 to STA 2217+00 from the Valley View Bridge to the Nine Mile Creek
Bridge. See Appendix G

This information was used in other elements of the project development including preliminary site plans,
station plans, roadway improvements and traffic analysis.
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BRAUN Braun Intertec Corporation Phone: 952.995.2000
INTERTEC 11001 Hampshire Avenue S Fax: 952.995.2020
Minneapolis, MN 55438 Web: braunintertec.com

August 29, 2014 Project BL-13-00213

Mr. Don Demers

Southwest Light Rail Transit Project Office

6465 Wayzata Boulevard, Suite 500

St. Louis Park, MN 55426

Re: Results of Field Exploration and Preliminary Recommendations

Proposed Southwest Station Area — 10% Design
Track STA 2064+00 to STA 2085+66

Southwest LRT, West Segment 1

Eden Prairie/Minnetonka, Minnesota

Dear Mr. Demers:

This purpose of this letter is to provide you and the design team with our soil boring results and
preliminary discussions and recommendations regarding the construction of the Southwest Station
area. The following preliminary report provides general construction comments and recommendations
between track STA 2064+00 and STA 2088+66 for the proposed construction of the track, Southwest
Platform Station, a parking ramp expansion, retaining walls RTW-W108 and RTW-W127, TPSS-19, and
land bridges. A discussion of general civil and roadway discussion is also included. A final geotechnical
report should be prepared when the full scope of the field investigation program has been completed.

A. Results

A.1. Exploration Logs

A.l.a. Log of Boring Sheets

Log of Boring sheets for our penetration test borings are included in the Appendix. The logs identify and
describe the geologic materials that were penetrated, and present the results of penetration resistance,
laboratory tests performed on penetration test samples retrieved from them, and groundwater
measurements.

Strata boundaries were inferred from changes in the penetration test samples and the auger cuttings.
Because sampling was not performed continuously, the strata boundary depths are only approximate.
The boundary depths likely vary away from the boring locations, and the boundaries themselves may

also occur as gradual rather than abrupt transitions.
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A.1.b. Cone Penetration Test Sounding Logs

CPT Sounding Logs are also included in the Appendix. The CPT sounding logs report the tip resistance
(Qy), sleeve friction (F,) and pore pressure (U,) that was measured continuously by the cone as it was
advanced, as well as the soil behavior type (SBT) inferred from established relationships between tip
resistance, sleeve friction, and pore pressure. Note that the SBT should not be used to infer a soil
classification based on grain size distribution. Refer to the attached CPT Descriptive Terminology in the
Appendix for more information. The CPT logs also report the friction ratio, which is determined by
dividing the sleeve friction by the tip resistance.

Strata boundaries, like SBT, were inferred from changes in tip resistance, sleeve friction and pore
pressure, and while cone measurements were made continuously with depth, the boundaries are still
only approximate, likely vary away from the sounding locations, and may also occur as gradual rather
than abrupt transitions.

A.l.c. Geologic Origins

Geologic origins assigned to the materials shown on the logs and referenced within this report were
based on visual classification of the various geologic material samples retrieved during the course of
our subsurface exploration, penetration resistance testing performed for the project, laboratory test
results, and available common knowledge of the geologic processes and environments that have
impacted the site and surrounding area in the past.

A.2. Geologic Profile

The Southwest Light Rail Transit Project Office (SPO) requested subsurface soil and groundwater
information in the area of the proposed Southwest Station, on parcels of land owned by MnDOT and
the City of Eden Prairie. Five (5) standard penetration soil borings and six (6) cone penetration
soundings were performed in this area. Logs of the borings and soundings are included in the Appendix.
A Boring & Sounding Location Sketch is also included, showing the locations of borings and soundings.

A.2.a. Topsoil
The borings initially encountered about 12 inches of topsoil. The topsoil consisted of sandy lean clay
and clayey sand that was dark brown to black and moist to wet.

A.2.b. Fill

Fill was encountered at the majority of the boring locations and consisted of poorly graded sand (SP),
poorly graded sand with silt (SP-SM), silty sand (SM), silty clay (CL-ML), clayey sand (SC), lean clay (CL),
sandy lean clay (CL), and peat (PT). Table 1 below illustrates the depth and type of fill material
encountered.

Table 1. Fill Depths

BRAUN
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Approximate Depth | Elevation at Bottom

Boring No. Boring Elevation (ft) of Fill (ft) of Fill (ft) Fill Composition
2093SB 849.3 28 821 SM, SC, CL
2094SB 837.7 13 824 1/2 SC, CL
2095SB 841.5 17 8241/2 SC, CL-ML, CL
2104SB 834.3 42 792 SP, SP-SM, CL, CL
2118SB 837.8 14 824 SC, CL, CL, PT

Penetration resistances varied from 5 to 62 blows per foot (BPF), although some of the higher
penetration resistances were likely influenced by encountering a rock or debris in the sampler.

A.2.c. Swamp Deposits

Beneath the fill, Borings 2094SB, 2095SB, and 2104SB encountered swamp deposited soils to depths of
17, 20, and 46 feet, respectively. The swamp deposited soils consisted of slightly organic silt (OH) and
peat (PT) that was gray to black containing fibers or shells and was moist to wet.

A.2.d. Alluvium

Beneath the fill and swamp deposits, Borings 2094SB and 2118SB encountered alluvial clays to depths
of 46 and 48 feet, respectively. The alluvial deposits consisted of lean clay (CL) and fat clay (CH) that
were gray and wet. Penetration resistances varied from weight of hammer (WH) to 12 blows per foot
(BPF), indicating the alluvial clays were very soft to rather stiff.

A.2.e. Glacial Till

Glacial till soils were encountered throughout the soil profile beneath the fill, swamp deposits and
alluvial clays. The tills consisted of silty sand (SM), sandy silt (MLS), clayey sand (SC), lean clay (CL) and
sandy lean clay (CLS). The till soils contained a trace to some gravel, were moist to wet or waterbearing
and were brown to gray. Penetration resistances varied from 9 to 74 BPF, indicating the sands and silts
were medium dense to very dense and the cohesive soils were rather stiff to hard.

A.2.f. Glacial Outwash

Glacial outwash soils were also frequently encountered throughout the soil profile. The glacial outwash
soils consisted of poorly graded sand (SP) and poorly graded sand with silt (SP-SM). The sands generally
contained some gravel. Penetration resistances varied from 7 to 57 BPF blows, indicating the soil was

loose to very dense.
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A.2.g. Sounding Logs

Based on the soil behavior type on the sounding logs, the soundings encountered a layer behaving
similar to a mix composition of fairly dense sand and clay in the upper 50 feet. It appears the soundings
encountered soft clay layers from 50 to 80 feet in 2109CB and again in 2105CB from 95 to 140 feet.
Please refer to the sounding logs in the Appendix for a more detailed description.

A.3. Groundwater

Due to the impermeable nature of the clayey soils, and mud rotary drilling techniques, the depth of the
static groundwater level was difficult to determine and the boring logs likely do not reflect the actual
groundwater levels. It appears that water is perched on top of and between clayey soils and within
sandy soil layers at depth. Piezometers may be needed to determine more accurate groundwater
levels. Groundwater was measured or estimated to be located at the depths shown below in Table 2.

Table 2. Groundwater Summary

Measured or Estimated Corresponding
Surface Depth to Groundwater Groundwater Elevation
Location Elevation (ft) (ft)
2093SB 849.3 40 809
2094SB 837.7 22 816
2095SB 841.5 17 825
2104SB 843.3 15 819
2118SB 837.8 NA NA

Based on the interpretation of pore pressure on the sounding logs, it appears groundwater is estimated
to be at elevations ranging from 815 to 825. These estimates appear to correlate with the groundwater
observations in the borings above and from the historical information listed below.

Based on historical groundwater information pulled from previously conducted MnDOT borings,
groundwater elevations seem to range from 820 to 830. A sketch of historical borings along with the
approximate groundwater observations is included in the Appendix of this report.

Based on a review of the current and historic boring and sounding groundwater observations, we
anticipate groundwater will be near elevations ranging from 820 to 830 feet. However, seasonal and
annual fluctuations should be anticipated.

BRAUN
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B. Southwest Station General Recommendations

B.1. Site History

The Southwest Station area in Eden Prairie has a complicated history of construction. All buildings
located within the Southwest Station area are supported on driven piles, as well as a majority of the
deep utility lines (sanitary sewer, water main, and storm sewer). There have been multiple utility line
issues since the original site construction in the late 1990’s.

The majority of the roadways and parking lots are ground supported, however, most, if not all of the
roadways show signs of distress due to the soft underlying soils. Of note, the parking lot between the
retail strip mall and the parking ramp contains up to 10 feet of tire chips to relieve overburden stress
and reduce settlements on the soft underlying soils. We also understand that wick drains were installed
across the site to promote consolidation of underlying clays during the original construction of the site.

As noted in the borings, swamp deposits were encountered to depths of 20 to 45 feet. It appears these
soils were largely excavated and replaced with fill beneath the embankment for the off ramp from
eastbound TH 5/TH 212. We also understand these soils were removed and replaced with granular fill
beneath Technology Drive. In these areas, fill depths are anticipated to range from 15 to 40 feet, and
isolated pockets of organic soils may still be present.

We understand soil corrections occurred during the original construction for the TH 212 off ramp, and
the creek culvert beneath the ramp. The termination point of the soil corrections is not known at the
time, and there is like a transition area, where fill may be been placed above the native organic soils.

The project team should be aware that any raises in grade on the site will result in settlement of the
underlying soil and could cause collateral damage of existing structures, utilities and surface features.

B.2. General Axial and Lateral Capacities of Piles

We performed analyses on the SPT borings and CPT soundings and performed lateral analyses on
2093SB. Because the borings were not performed at specific structures, we used the following

assumptions regarding the design of the piles:

e 12 3/4-inch outside diameter (OD) pile
e 1/4-inch pile wall thickness
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Tables 4 and 5 below provide estimated pile embedment depths (from the ground surface) for a
factored load of 140-tons, using the resistance factors noted in Table 3. We did not provide pile lengths
for Boring 2105CB. The boring was offset upslope due to utility conflicts and does not represent the
conditions at the bottom of the slope.

Table 3. Recommended Pile Driving Resistance Factors (¢ayn)

Specified Construction Control ¢ ayn
MnDOT Pile Formula 2012 (MPF12) for Pipe Pile Sections 0.50
Wave Equation and Pile Driving Analyzer (PDA) 0.65

Table 4. Summary of Anticipated Pile Lengths, CIP 12 3%4”, YQ,, = 140 Tons, PDA

Boring Elevation Approximate Tip Approximate Pile
Boring Number (ft) R, (tons) Elevation (ft) Length (ft)
2104SB 834.3 140 (430 Kips) 769 65
2106CB 837.7 140 (430 Kips) 772 66
2107CW 847.8 140 (430 Kips) 774 74
2093SB 849.3 140 (430 Kips) 792 57
2108CW 846.9 140 (430 Kips) 769 78
2109CB 840.9 140 (430 Kips) 769 72
2094SB 837.7 140 (430 Kips) 787-775* 51-63*
2110CB 840.5 140 (430 Kips) 794 47
2095SB 841.5 140 (430 Kips) 794 48
2118SB 837.8 140 (430 Kips) 778 60

Table 5. Summary of Anticipated Pile Lengths, CIP 12 34”, 2YQ,, = 140 Tons, MPF12

Boring Elevation Approximate Tip | Approximate Pile
Boring Number (ft) R, (tons) Elevation (ft) Length (ft)
2104SB 834.3 140 (560 Kips) 750 84
2106CB 837.7 140 (560 Kips) 770-722* 68-116*
2107CW 847.8 140 (560 Kips) 769 79
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Boring Elevation Approximate Tip | Approximate Pile
Boring Number (ft) R, (tons) Elevation (ft) Length (ft)
2093SB 849.3 140 (560 Kips) 782 67
2108CW 846.9 140 (560 Kips) 764 83
2109CB 840.9 140 (560 Kips) 764 77
2094SB 837.7 140 (560 Kips) 774 64
2110CB 840.5 140 (560 Kips) 787 54
2095SB 841.5 140 (560 Kips) 779 63
2118SB 837.8 140 (560 Kips) 769 69

*-Pile may reach capacity at shallow elevation. Recommend PDA to confirm pile length
Abandonment of existing piles:

B.3 Lateral Pile Analyses

The following table provides the soil parameters used for the lateral pile analyses and p-y curve
generation, which was performed using the computer program LPILE (2013). Based on the soils
encountered in the borings, we used the default lateral modulus of subgrade reaction values included
in LPILE. For the purposes of our preliminary evaluation, we used the soil parameters encountered in
Boring 2093SB.

Layer Layer Effective Internal | Undrained
Top Bottom Unit Angle of Shear

Depth Depth Weight Friction Strength

(feet) (feet) (pcf) (degrees) (psf) Material Type

0 4.0 125 NA 1000 Stiff Clay with Free Water

4.0 6.0 125 NA 2000 Stiff Clay with Free Water
6.0 9.0 120 31 NA Sand (Reese)
9.0 14.0 125 NA 3500 Stiff Clay w/o Free Water
14.0 17.0 125 NA 2000 Stiff Clay w/o Free Water
17.0 24.0 120 32 NA Sand (Reese)

24.0 29.0 125 NA 2500 Stiff Clay w/o Free Water
29.0 32.0 120 33 NA Sand (Reese)

32.0 37.0 120 35 NA Sand (Reese)

37.0 57.0 55 32 NA Sand (Reese)

57.0 78.0 55 33 NA Sand (Reese)

78.0 83.0 65 NA 4500 Stiff Clay w/o Free Water
83.0 101.0 58 38 NA Sand (Reese)
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For our lateral analyses, we assumed a pile top located at the ground surface. The maximum lateral
load in our analyses is for a loading condition assuming one-inch of deflection at the pile top with a
fixed-head condition. We assumed a pile wall thickness of 1/4-inch, a steel yield strength of 45 ksi, and
concrete infill with a compressive strength of 3 ksi for our analyses. Please refer to the attachments for
the shear force and bending moments within the pile at service loads of 100 tons for the 12.75-inch

closed-end pipe pile.
B.4. Platform Station Construction

We understand a new platform station will be constructed in the existing Southwest Station area, in the
vicinity of the western portion of the existing bus station lobby and offices. While not confirmed, we
have assumed the existing lobby and office building are supported on driven pile foundations with a
grade beam and structural slab supporting the first level.

Similar to the ramp, the soil conditions are anticipated to be such that new station construction will
require the installation of driven pipe piles for support.

We recommend removing all debris associated with the existing structure. Depending on the design
capacity of the existing piles, the proposed loads of the new structures and information such as the
original driving records, the existing piles may be suitable for reuse to support the track or the platform
station. If the existing piles are being considered for reuse, we recommend re-striking the pile and
using PDA equipment to verify the load carrying capacity of the piles. Pile inspections are also
recommended to determine if any damage occurred during building demolition.

B.5. Retaining Wall RTW-W108 and RTW-W127

Retaining walls RTW-W108 and RTW-W127 are designed to be soldier pile and lagging retaining walls
supporting up to 13 feet of soil. RTW-W108 is adjacent to the track from STA 2082+30 to STA 2085+65
(approximately) while RTW-W127 is proposed to support soil adjacent to TPSS-19 on the northeast
corner of the Southwest Station platform. We recommend following MnDOT guidelines when placing

and compacting backfill for the walls as needed.

Soldier-pile installation depths are expected to range from 25 to 30 feet below grade assuming a pile
spacing of 5 feet. The tracks adjacent to the soldier pile walls will be supported on driven pile. If
embedment depths exceed 30 feet, or greater spacing is required, tiebacks should be considered.
Please refer to the land bridge discussion for recommendations on the pile design.
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B.6. Land Bridge

Land bridges will be used to support the tracks from STA 2064+00 to STA 2077+03 (ballast supported
track) and again from STA 2081+90 to STA 2085+66 (DF supported track), where the Prairie Center
Drive Bridge begins. Based on the preliminary engineering plans, spacing between pile caps for ballast
supported track is approximately 35 feet and for DF supported track is approximately 50-feet.

B.7. General Civil/Roadway Construction

As part of the construction at the SW Station, several roadways will be realigned to accommodate the
ramp expansion and platform station. Of note, the track will cross an existing pond at STA 2078+00,
where raises in grade of at least 6 to 10 feet are expected. Additionally, a culvert carrying stormwater
to the adjacent wetland will need to be extended as part of the new construction. We also understand
a raise in grade of several feet may occur within the existing southern parking lot area.

The soil conditions in the area are extremely susceptible to consolidation and settlement from new
loads and raises in grade. For the parking lot areas, lightweight fill in the form of tire chips or EPS foam
blocks may be an option to raise grade with minimal stress increase, however, this may be an obstacle
for the installation of utilities or light pole bases. Once final design parameters are known, additional
measures such as surcharges or wick drains can be explored to increase the rate of consolidation.
Regardless of the methods mentioned above, long term consolidation and settlement of the soil will
occur and may vary in magnitude from one inch to upwards of one foot. If tight settlement tolerances
exist, alternative foundation systems such as aggregate piers or reinforced pavement sections could be
considered.

We recommend all structures, including the culvert and light pole bases, be supported on deep
foundation systems.

We also recommend supporting all deep utilities (sanitary sewer, water main, and storm sewer) on
driven piles. This area has a history of failing utility lines from consolidation of the swamp deposits and
alluvial fat clays at depth.

B.8. TPSS-19

A traction power substation (TPSS) is proposed adjacent to the northeast corner of the platform
station. This area is near the transition area that soil was corrected during construction, to the area of
known organic deposits. We recommend further investigation of this area to determine a suitable
foundation system. TPS stations are generally small, lightly loaded structures, so a limited soil
correction or the use of spread footings should be considered. Further investigation should be given to
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the settlement tolerances of these stations as electrical conduits are running in and out of the station.
If the settlement tolerances are such that damage to the conduits is probable, we recommend the use
of intermediate to deep foundation systems, which may include helical anchors or driven piles.

C. Remarks
This report should be considered preliminary in nature and may be revised upon final design
parameters and the completion of the full geotechnical program.

In performing its services, Braun Intertec used that degree of care and skill ordinarily exercised under
similar circumstances by reputable members of its profession currently practicing in the same locality.
No warranty, express or implied, is made.
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If you have any questions about this Addendum, please contact Josh Kirk at 952.995.2222 or Ray Huber
at 952.995.2260

Sincerely,

BRAUN INTERTEC CORPORATION

Professional Certification:

| hereby certify that this plan, specification or report
was prepared by me or under my direct supervision

and that | am a duly Licensed Professional Engineer

under the laws of the State of Minnesota.

Joshua L. Kirk, PE
Associate Principal-Project Engineer
License Number: 45005

Reviewed by:

Ray A. Huber, PE
Vice President-Principal Engineer

Reviewed by:

Matthew P. Ruble, PE
Principal Engineer

Appendix:

Boring Location Sketch

Preliminary Engineering Plan and Profile Pages

Standard Penetration Borings 2104SB, 2093SB, 2094SB, 2095SB, 2118SB

Cone Penetration Test Borings 2105CW, 2106CW, 2107CW, 2108CW, 2109CB, 2110CB
Nominal Resistance Graphs

Lateral Pile Analysis Results
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Historical Boring Groundwater Level Sketch
SPT Descriptive Terminology
CPT Descriptive Terminology

c: Mr. Jeff Stewart: SPO
Ms. Laura Amundson: SPO
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= TRACK 2 4is gis I QA <
830 0 ol et ot i Gui 830
O _ Qo Qo =
| 0.85% >> S>> Z
% _—0.35% | 1 b _ 1 50% i
< = S A N TeT————— — rN/A/W “““\\ E
820  — = = e —] m 820
n
LIIJ LOW CHORD ol& =
5 LAND BRIDGE 3, @
— by (93
810 = 0i5 = 810
O NS
SE =]
o S5 =
E < L
800 s bl 800
<|8 03 0§ ©oR ©3 oS *\3 "5 0 N ©q m(3 & b 05 NS 02 0B
Zlo . N : ) : . ) uc N o : o . . : .
g 8% 8 #8 88 g 8 85 8y &g s, g 8 g5 8 ¥ 8 8
2069+00 2070+00 2071+00 2072+00 2073+00 2074+00 2075+00 2076+00 2077+00
NO! DATE RELISION [SLCMITTA SDEET
WEST - UOUUME [ [CIUICC- SELIMENT LA
A=COM PR TRAcK
LD ouTHWEST A4 PLAN AND PROFI_E
METROPOLITAN . . W OF
c oo U NG o1 R STAL IO TO STALL L 0m
DISCIPLINE SLEET NAME DD
PRECIMINAR[ ENCJINEERIN[ TRACK WCA-TRK-PPF =[]




-/‘

. / i
¢ TRACK 1
RETATNING=WALL =

TRACTION POWER SUBSTATION
(TPSS—SW—19)
LAND BRIDGE

-/‘
_

EX

CURVE NO. W1-208

R = 250.00°
Lc = 21311
Ls = 120.00°
Ea = 3.50"
Eu = 2.84"
V = 20 MPH
CURVE NO. W1-108
R = 250.00°
Le = 213.11°
Ls = 120.00°
Ea = 3.50"
Eu = 2.84"
V = 20 MPH

PROPERTY
VERTICAL
OI 25 50 10|0
HORIZONTAL
SCALE IN FEET
PVI STA:2085+20.78 PVI"STA:2091+02.14
PVI AI::LEV: 837.81 PVI IE)LE\g %68?90
D: 3.160 AD:=3.
870 r:1.518 r-=1.00 870
200.00" VC 310.00"VC
2 3 g2
NO-i8 o S zlo
860 ~ DOUBLE CROSSOVER | Y= PN — 860
<M |, Zlo
e N o=
4 2 Sl o TRACK 2 o
850 - g ge 850
- z5 0
| ek s =
ol R+ e =
840 ] S e o B e e e e o e e s ere s AP \—LOW CHORD = 840
=R °R e | — ~BRIBOE ————{
= § E’ f///,f ~~~~~~~ \ E
< | e ~ Low EX =
830 & ~=—cgTHWEST STATION LR GRADE o 830
N (8]
w z
820 = - 820
OJ (&]
E =
810 S = 810
3 NN @2 0 N3 NN o 4 NS <3 N 0 NS <3 R S @8 ~3 03 ©© < b N ©® & 0 8 S, G S
s 8% 28 8% B3 83 Ep B3 ©3 B8 83 BS 33 88 By B3 8z B8 B BE 23 32 F8 Sk 3 By &g
2078+00 2079+00 2080+00 2082+00 2083+00 2084+00 2085+00 2086+00 2087+00 2088+00 2089+00 2090+00 2091+00
NO DATE RE_ISION 'S MITTA
WEST- /O ME [J[CICI - SEUMENT (]  [SEET
- TRACK EE
A=COM paN 4
SOUTHWEST | PLAN AND PROFILE
METROTOLITAN  Ermmrmerr— e STALL I TO STALLL L oF
C 0 U N C I L
PRECIMINAR " ENINEERIN[| per e TRACK SETME WILTRK-PPF =11 | HE

Jun, 13 2014 11:45 am V: \3200_PEC—W\CAD\SEGMENT—W1\SHEET\TRACK\W1—TRK—PLN.dwg By: Boscha
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SEE RTW-W127

/RTW—W108

SOUTHWEST STATION 0+50 1400 , 2400 ,
2079+ 00 2080+ 00 2081+0p 2082+ 00 2083+ 00 . 2084+00

SN

SOUTHWEST STATION

|_

LAND BRIDGE/

NOTE:

RTW-W108 IS ANTICIPATED
TO BE A SOLDIER PILE
RETAINING WALL DUE TO
CLOSE PROXIMITY TO TH 212
OFF RAMP.

N
? 5 10 2|0
VERTICAL
(IJ 25 50 1CI)O
HORIZONTAL
\ ﬂ SCALE IN FEET
RIW=-W108 PLAN Z
s
'i‘j. j
‘ ——TOP OF WALL
850 EXISTING GROUND 850 \\\\\\___? RAILING (TYP)
840 T B 840
//// / 000000 |J‘|
830 830 1 A
ESTIMATEF TOP OF RAIL Il ! !
825 825
03 NG -3 "3 ~% 0Q ~B u u \—LAND BRIDGE
33 X I e 99 gr 98 )
Letve) 0/ © 0 0/ © /0 O/ © 0 SOLDIER PILE WALL
14+00 2+00 3+00 4400 11
RTW—W108 PROFILE RTW—W108 TYPICAL SECTION
NO. | DATE BY |CHECK [DESIGN| REVISION / SUBMITTAL CHECK BY: DATE:
_ ERpES WEST-VOLUME 2 (STRUCTURES) SHEET
BACK—CHECKED BY: DATE: q =COM SEGMENT 1 158
CORRECTED BY: DATE: L_ SOUTHWEST RTW-W108 OF
METROFOLITAN PLAN AND PROFILE
REVIEWED BY: DATE: DISCIPLINE: SHEET NAME: 197
PRELIMINARY ENGINEERING STRUCTURES W1-STU-RTW-PPFL-001




Jun, 13 2014 10:57 am V:\3200_PEC—W\CAD\SEGMENT—W1\SHEET\STRUCTURES\W1—-STU-RETW.dwg By: NutzmaML

NO.

DATE

m—
BY

p—
CHECK

p—
IDESIGN

NOTE:

RTW-W127 IS ANTICIPATED
TO BE A SOLDIER PILE
RETAINING WALL DUE TO
CLOSE PROXIMITY TO TH 212

p——
REVISION / SUBMITTAL

/4 OFF RAMP.
€ TRACK 1 00 2 PROPOSED GROUND LINE AT
~ 20887 — 2H:1V MAXIMUM SLOPE AT
— WALL TERMINATION NOT
SHOWN.
€ TRACK 2
SEE RTW-W108
X
CI) 5 10 2|0
VERTICAL
CI) 25 50 1(?0
HORIZONTAL
SCALE IN FEET
RTW—W127 PLAN
860 860
/EXISTING GROUN RAILING
=T ~ 1
/ e N
\
\\
" \ " T
\
\PROF’OSED FINISHED GRADE AT TPSS DRIVE
- = i
825 825 -
8 © g 08
©O©N (=N 0N
3 83 b3 \SOLDIER PILE WALL
14+00 2+00 A
RTW—W127 PROFILE RTW—W127 TYPICAL SECTION
CHECK BY: DATE:
WEST-VOLUME 2 (STRUCTURES) SHEET
BACK—CHECKED BY: DATE: -COM SEGMENT 1 171
A -
CORRECTED BY: DATE: L— SOUTHWEST « |! RTW-W127 OF
METROROLITAN PLAN AND PROFILE
REVIEWED BY: DATE: DISCIPLINE: SHEET NAME: 197
PRELIMINARY ENGINEERING STRUCTURES W1-STU-RTW-PPFL-014




R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPL! & Z,
o -
g T
BRAUN" METROPOLITAN = -
TERTEC UNIQUE NUMBER couNCcIL % &
INTERTEC et
T s e U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2104SB (Surveyed)
Location  Hennepin Co. Coordinate: X= Y= (ft.) Drill Machine 7504 SHEET 1 of 3
. . " . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 5/14/14
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
+~ | Depth| 3 g| Neo | (%) | (ps) | (pch | &  Or Remarks
~ kS, =
8 2 - 8% REC RQD| ACL Core|s  Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
10 |*~{ SANDY LEAN CLAY, trace roots, dark brown and brown, 21
moist. (CLS), topsoil fill T
T SANDY LEAN CLAY, trace Gravel, with Sand seams, brown 6 + 33
+ and gray, wet. (CLS), fill T +
5,, -
| 60 4/‘? 7 | 15
i LEAN CLAY, with Silt lenses, gray and brown, wet. (CL), fill 7 | a3 DD=87 pcf
1 90 H 1
10+ LEAN CLAY, trace fibers, gray and brown with layers of 15 T 16
+ black, wet. (CL), fill +
L 120 v 4T !
i 18 L 13
Y51 16 T 14 P200=11%
1+ 1+ Drillers Note: Switched to
1 PD 1 mud rotary drilling method
1 4 | 17 after 15-foot sample.
T . . PD T
20— POORLY GRADED SAND with SILT, fine- to i
1 medium-grained, brown, moist to 15 feet then waterbearing. 9 1 13
(SP-SM), fill PD
i 15 1 12
£ PD £
25 8 | 15
| PD |
i 3 1L 21
L 290 I
30—+ 6 T 19 P200=2%
| PD |
1 PD 1 *No sample recovery
35— POORLY GRADED SAND, fine- to medium-grained, brown, 9 T 12 ’
+ waterbearing. (SP), fill +
4 PD 4
i 15 L 17
£ PD £
40T 15 T 14
1 420 PD 1
g 11 40 OC=3%
T 0 .' SLIGHTLY ORGANIC SILT, trace shells, lenses of Lean T
+ '. ‘L Clay, gray with layers of black, wet. (OL), swamp deposit PD +
4 e ] = ! 41 4]

5
Index Sheet Code 3.0 (Continued Next Page)

Si)il Class:J. Kirk Rock Class: Edit: Date: 6/5/14
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R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPL! : & Z,
™ —
o —
. B o = =
e UNIQUE NUMBER SRR | &
INTERTEC 77 o e
T e U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2104SB (Surveyed)
SPT| MC |COH| Y 5 Other Tests
+ | Depth | 3 s Neo | (%) | (ps | (pch) |&  Or Remarks
~ kS, =
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
460 P : 10 |
1 PD 1
i 9 L 21
T SANDY LEAN CLAY, trace Gravel, gray, wet, rather stiff. PD T
50+ (CLS), till 15 T 13
| 530 7 PD i
55 o 2 T 11
T " | POORLY GRADED SAND with SILT, fine- to T
T ". .| medium-grained, trace Gravel, gray, waterbearing, medium PD T
i - | dense. (SP-SM), outwash i
60 L 23 T 25
| 630 |- PD i
65 j:j: 16 | 16
] n PD|
ol | POORLY GRADED SAND, fine- to coarse-grained, trace 1
i Gravel, gray, waterbearing, medium dense. (SP), outwahs 17 i 17
] o PD| L
[Chn o 30 T 16
770 [ 1
i PD i
801 4 T 14
T SANDY LEAN CLAY, trace Gravel, with frequent layers of PD T
+ Silt, gray, wet, hard to very stiff. (CLS), till +
85 26 | 16
i PD i
wl D] S N N I I U
(Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 6/5/14
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NE Sy
AN 7
N %
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPL! : S Z,
BRAUN" METROPOLITAN = =
—_— C O U NG I L Z S
INTERTEC UNIQUE NUMBER @47 o H{%%%Q
Coneutancontract or MABOT U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2104SB (Surveyed)
SPT| MC |COH| Y 5 Other Tests
- Depth | & s Neo | (%) | (ps | (pch) |&  Or Remarks
Q g o €T REC RQD ACL Core|s  Formation
Q | Eley. | 3 Classification S& (% (% | (W Breaks&  or Member
Layer of Sand encountered at 90 feet. 34 12
i PD i
95—+ 30 T 15 DD=119 pCf
i PD i
100 _; SANDY LEAN CLAY, trace Gravel, with frequent layers of _;
i Silt, gray, wet, hard to very stiff. (CLS), ill (continued) 18 T 16
105+ PD -
1101 1100 ol
115+ PD -
120+ LEAN CLAY, with Silt layers, reddish brown to gray, wet, 35 T 26
+ dense. (CL), glaciofluvium +
125+ PD -
1 I T DD=125 pcf
307 1310 33 T 26 LL=28, PL=20, PI=8

Bottom of Hole - 131 feet.
Water observed at a depth of 15 feet while drilling.
Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 6/5/14
N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT.GPJ




R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPL! & Z,
™ —
A < b
h METROPOLITAN -
R UNIQUE NUMBER HEROROUTY “ Nq S
INTERTEC et
Coneutancontract or MABOT U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2093SB 849.3 (Surveyed)
Location  Hennepin Co. Coordinate: X=484621 Y=125374 (ft.) | Drill Machine 7504 SHEET 10f3
. . " . Drillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 5/13/14
No Station-Offset Information Available SPT| MC | cCOH Y = Other Tests
T | Depth | 3 g| Neo | (%) | (ps) | (pch | &  Or Remarks
= S} L
i g . £% REC RQD ACL Core |5 Formation
S | Elev. | = Classification 58 9 (% | (m Breaks®  or Member
1.0 |22 1 SANDY LEAN CLAY, trace roots, trace Gravel, black, 18
T 848.3 moist. (CLS), topsoil fill T
T SANDY LEAN CLAY, trace roots, black and dark brown, T
T 40 moist. (CLS), fill 8 L 27
| 8453 _ —a T
5+ 6.0 SANDY LEAN CLAY, trace Gravel, gray, moist. (CLS), fill 19 T 1
T 8433 _ _ _ 7 T
T SILTY SAND, fine- to medium-grained, trace Gravel, brown, T P200=24%
T o0 moist. (SM), fill 2 1 12 o
| 8403 <+t T
10 32 T 13
i SANDY LEAN CLAY, trace Gravel, with Sand seams, gray 31 1 11 DD=123 pcf
i with layers of black, moist. (CLS), fill H 1 LL=25, PL=12, PI=13
15+ 18 T 33
| 170 4T i
832.3 ! .
T CLAYEY SAND, with Gravel, gray, moist. (SC), fill 2r L9 Drillers Note: Switched to
1 81390.03 PD 1 mud rotary drilling method
20+ ' SILTY SAND, fine- to medium-grained, trace Gravel, brown, 27 T 10 after 17 1/2-foot sample.
- moist. (SM), fill +
1 220 PD 1
1 827.3 27 1 10 DD=136 pCf
£ PD £
25—+ CLAYEY SAND, with Gravel, gray, moist. (SC), fill 20 T 15
| PD |
28.0 50/6" 50/6" (set). No sample
1T 8213 [x ZEBN T recovery.
i S PD T
304 o SILTY SAND, fine-grained, brown, wet, dense. (SM), iR
| -+ % outwash 37 i 13
1 320 [* - PD 1
1 817.3 ,X o 74 | 10 P200=13%
T :X | SILTY SAND, fine- to medium-grained, with Gravel, brown, PD T
35—+ o wet, very dense. (SM), outwash 63 T 12
1 370 |- PD |
| 8123 | - - 23 | 13 P200=11%
1 . . PD 1
Va0 "'| POORLY GRADED SAND with SILT, fine- to 9 T 15
T © - | medium-grained, with Gravel, brown, wet to waterbearing, T
+ ~. .| loose to medium dense. (SP-SM), outwash 4+
1 o PD 1
5, 77777 ’77’/, 777777777777777777777777777 — - 4+ I\ ]
Index Sheet Code 3.0 (Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 6/6/14
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N\ NE Sy Ve
N 4
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPL! : & Z,
™ —
o —
. METROPOLITAN 7 -
BRE N UNIQUE NUMBER RGN | &
INTERTEC 77 g 1n®
Coneutancontract or MABOT U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2093SB 849.3 (surveyeq)
SPT| MC |COH| Y 5 Other Tests
- Depth | & s Neo | (%) | (ps | (pch) |&  Or Remarks
& g o €% REC RQD ACL Core |5  Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
12 14
| - PD |
i o 19 1 12
i . PD T
50 o 7 T 17 P200=9%
il S PD +
5T o 1M T 22
1 o PD 1
60— S 18 T 17
i _~.| POORLY GRADED SAND with SILT, fine- to i
medium-grained, with Gravel, brown, wet to waterbearing, PD
T loose to medium dense. (SP-SM), outwash (continued) T
65~ S 17 1 17
1 e PD 1
70 o 21 T 20
75+ - | Large wood chunks encountered at 75 feet. 16 T
| 780 | . i
| 7713 D i
80T SANDY LEAN CLAY, trace Gravel, gray, wet, very stiff. 30 T 23 DD=104 pcf
+ (CLS), till +
| 830 i
| 766.3 x D i
85— % -| SILTY SAND, fine-grained, gray, waterbearing, dense. 48 T 19
T o (SM), outwash il
| 880 | PD i
761.3 | - | POORLY GRADED SAND, fine- to medium-grained, trace
T - | Gravel, gray, waterbearing, dense to very dense. (SP), T
0Q-+————" e T T et =t —— — = — — ]
(Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 6/6/14
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NE Sy
3 AN by
N\ 4
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPL! : IS Z,
BRAUN" METROPOLITAN = =
_— C O U NG I L Z S
|NTERTEC UNIQUE NUMBER Q/f o XRWSQ
Coneutancontract or MABOT U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2093SB 849.3 (surveyeq)
SPT| MC |COH| Y 5 Other Tests
x Depth | & s Neo | (%) | (psf) | (pch |&  Or Remarks
i S . §§ REC RQD ACL  Core |5 Formation
S | Elev. | = Classification 58 9 (% | (m Breaks®  or Member
T outwash 41 14
| PD |
95 : j : | POORLY GRADED SAND, fine- to medium-grained, trace 52 1 23
| Gravel, gray, waterbearing, dense to very dense. (SP), I
[ outwash (continued) PD i
100 101.0 57 T 19
748.3 Bottom of Hole - 101 feet.

Water observed at 40 feet while drilling.
Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 6/6/14
N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT.GPJ




NE S
N\ 17/4

N
AN
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION & Z
o -
g T
BRAUN /ﬁ 3 e <
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2094SB 837.7 (Surveyed)
Location  Hennepin Co. Coordinate: X=484887 Y=125344 (ft.) | Drill Machine 7504 SHEET 1 of 3
- - Drillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 5/16/14
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
+ | Depth | 3 s Neo | (%) | (s | (pch) |&  Or Remarks
~ kS, =
8 g - €T REC RQD ACL Core |s  Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
1.0 |*~{ SANDY LEAN CLAY, trace roots, dark brown, wet. (CLS), 52
T 836.7 topsoil fill T
| i u=13/4 tsf
T SANDY LEAN CLAY, trace Gravel, dark brown and gray, ° + 2 g
T moist. (CLS), fill T T
5+ 6.0 With roots at 5 feet. 6 T 21
| 8317 T |
1 X 22 | 11 DD=126 pCf
CLAYEY SAND, trace Gravel, dark gray and brown, moist.
T (SC), fill H 1
10+ 10 18 T 13 qU=3 tsf
| 8267 SANDY LEAN CLAY, trace Gravel, gray, moist. (CLS), fill 4/'? T
1 130 . 10 L 16
| 8247 e . . . H i
i Y PEAT, decomposed with fibers, with shells, black, moist. 1 _
15 o’ (PT), swamp deposit 8 234 DD=21 pcf
| Yy ) p aep H i 0OC=50%
1 17.0 [« A" 1
| 8207 7 L 42
207 8 T 30
¥ 4 FAT CLAY, gray, wet, medium to rather stiff. (CH), H T DD=75 pcf
iofluvi 10 | 48 P
- glaciofluvium T qu=1/2 tsf
T PD T Switched to mud rotary
251 9 T 40 drilling after 22 1/2-foot
1 1 sample.
PD
1 28.0 1
809.7 ——
4 PD 4
0T 1 T 71
| PD |
1 WOH | 60 DD=69 pCf
T FAT CLAY, gray, wet, very soft. (CH), glaciofluvium PD T
35T WOH T 67
| PD |
i 1 | 58
1 400 0 i
07 7977 T
T LEAN CLAY, with frequent layers of Silt, gray, wet, medium o T
+ to rather stiff’. (CL), glaciofluvium ’ ‘ ’ 10 1 27 LL=27, PL=19, PI=8
£ PD £
sl 7 S8 IS N R A S
Index Sheet Code 3.0 (Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/15/14

N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT.GPJ




N\ NE Sy Ve
N %
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION & Z
™ —
BRAUN" Vs 3 z =
- &
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2094SB 837.7 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
= | Depth| & s Neo | (%) | (ps | (pch) |&  Or Remarks
~ = =
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
| 46.0 9 | 26 qu=1 tsf, DD=101 pcf
7917 > - PD
T "." > SILTY SAND, fine- to medium-grained, with Gravel, gray, T
T 400 .| waterbearing, very stiff. (SM), till 22 1 12
£ . S PD £
788.7 |* -
50 88 e 21 T 12 qu=3 tsf
+ * .| CLAYEY SAND, with Gravel, gray, wet, very stiff. (SC), till + DD=126 pcf
| 530 | i
| 7847 D i
55— 15 T 21 qu=1 1/4 tsf
i SANDY LEAN CLAY, trace Gravel, with Sand seams, gray, |P[) i
i wet, stiff. (CL), till |
60+ 15 T 29 DD=95 pef
| 630 i
| 7747 | b 1
65~ X ) 19 T 12
T ,X . T
] . PD|
70-- < 38 T 11 P200=18%
i o i
: w | SILTY SAND, fine- to medium-grained, trace Gravel, gray, PD :
i -1 waterbearing, medium dense. (SM), till i
X .
[Chn o 3 T 20
4 X 4
i e i
1 . PD| |
1 ‘x 1
80 . 37 T 18
| 830 < I
[ 7547 D
85 o , . 41 7 13
1 .".| POORLY GRADED SAND with SILT, fine- to i
1 - | coarse-grained, with Gravel, gray, waterbearing, medium 1
- | dense to dense. (SP-SM), outwash PD
90, 77777 7/7//,,77777777777.7 77777777777777 — - 4+ I\ ]
(Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/15/14
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NE S
%\\$ 17/4

LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION S Z
BRAUN' )S = =
_ METROPOLITAN AR
U.S. Customary Units il e
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2094SB 837.7 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
x Depth g, 5 Neo | (%) | (psf) | (pch |&  Or Remarks
8 g - €T REC RQD ACL Core |s  Formation
Q | Eley. | 3 Classification S& (% (% | (W Breaks&  or Member
T 36 12
I PD I
957 o 38 T 15
L b P ]
100+ o 20 + 12
1057 ~."| POORLY GRADED SAND with SILT, fine- to PD T
T -"."| coarse-grained, with Gravel, gray, waterbearing, medium |
i dense to dense. (SP-SM), outwash (continued) i
110+ o 38 T 20
115 : j : j PD -+
20T o010 |- 2 1T 17
716.7 Bottom of Hole - 121 feet,

Water observed at a depth of 22 feet while drilling.
Boring immediately backfilled with betonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 7/15/14
N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT.GPJ




R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPL! : & Z,
™ —
A 2 =
- METROPOLITAN =
R UNIQUE NUMBER HEROROUTY “ Nq S
INTERTEC et
T s e U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2095SB 841.5 (Surveyed)
Location  Hennepin Co. Coordinate: X=485048 Y=125201 (ft.) | Drill Machine 7506 SHEET 1 0f 3
. . . . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 4/30/14
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
= | Depth| & s Neo | (%) | (psh | (pch |  Or Remarks
~ = =
& g o £§ REC RQD ACL  Core ¥ Formation
Q | Fley, | 3 Classification S8 (% (% () BreakSsc  or Member
| 1.0 [2X | SANDY LEAN CLAY, dark brown, moist. (CLS), topsoil fill jft | 16
840.5
T SANDY LEAN CLAY, trace Gravel, brown and dark brown, T
T a0 moist. (CLS), fill 8 L 14
| 8375 LS T
5T 12 T 11
| CLAYEY SAND, trace Gravel, dark brown and gray, moist. 20 | 10 DD=125 pcf
i (SC), fill H |
10 15 T 12
1 120 H i
829.5 LL=21, PL=14, PI=7
T SILTY CLAY, trace Gravel, brown, moist, (CL-ML), il S | 16
1 14.0 H 1
827.5 )
15—+ CLAYEY SAND, trace Gravel, gray and brown, moist. (SC), 1 T 12 DD=123 pcf
+ fill +
v | 170 T Il
824.5 . § X . 6 36 0C=3%
T SLIGHTLY ORGANIC SILT, with fine-grained Sand, with T Drillers Note: Switched to
+ shells, gray and black, moist. (ML), swamp deposit PD + mud rotary drilling method
20+ 82201-05 o 31 T 14 after 17 1/2-foot sample.
1 S + P200=22%
1 % PD 1
T >< | SILTY SAND, fine- to medium-grained, trace Gravel, brown, 21 L 4
+ -~ s waterbearing, medium dense to dense. (SM), outwash PD +
25+ x 33 T
| 270 < PD |
1 814.5 . . 31 1 19 P200=7%
T o PD T
30—+ . . . ) 18 1 22
1 o POORLY GRADED SAND with SILT, fine- to 1
1 medium-grained, trace Gravel, brown, waterbearing, dense PD 1
to mediumd dense. (SP-SM), outwash 18 21
+ . . PD +
35—+ S 4
| 360 | - 18 1 20
| 8055 | - PD i
il o 28 | 11 P200=4%
1 *.".| POORLY GRADED SAND, fine- to medium-grained, with PD 1
40 ". .| Gravel, brown, waterbearing, medium dense. (SP), outwash
€ S 16 T
| 420 | PD i
| 7995 | - | POORLY GRADED SAND, fine- to coarse-grained, with 21 | 8
1 .| Gravel, occasional Cobbles, brown, waterbearing, medium |
-~-"| dense. (SP), outwash FD

5 L
Index Sheet Code 3.0 (Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 6/6/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPL! : & Z,
™ —
= T
: METROPOLITAN =
BRE N UNIQUE NUMBER RGN | &
INTERTEC 1 o S
T e U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2095SB 841.5 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
= | Depth| & s Neo | (%) | (ps | (pch) |&  Or Remarks
~ = =
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
22 11
| 470 | - PD 1
1 794.5 T 28 | 12 P200=8%
1 . . PD 1
5077 . . 29 T 8
1 S PD 1
55— . . 24 T 14
1 . . PD T
T "] POORLY GRADED SAND with SILT, fine- to T
60+ .. | coarse-grained, with Gravel, occasional Cobbles, brown, 23 T 9
1+ . .| waterbearing, medium dense. (SP-SM), outwash 1+
1 S PD 1
65+ o 27 T 1
70 - | Large Boulder and rock encountered from 70 to 72 feet. 20 T 13
| 730 | i
| 7685 |* D i
[Chy o 39 T 15 P200=36%
1 - | SILTY SAND, fine- to medium-grained, with frequent layers PD 1
i o of Silt, brown, waterbearing, dense. (SM), outwash i
x .
80 37 T 16
i oy i
| 830 |« i
| 7585 [ - D 1
85 o 30 T 23 DD=110 pcf
T >< .| SANDY SILT, with frequent layers of Sand, reddish brown, T
+ ~ ] wet, medium dense to dense. (MLS), glaciofluvium +
+ x PD -
ol bl S IR N R S
(Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 6/6/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPL! : IS Z,
BRAUN" METROPOLITAN 7~ =
_— C O U NG I L % S
|NTERTEC UNIQUE NUMBER Q/f o XRWSQ
Consutantcontract for MnDOT U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2095SB 841.5 (Surveyed)
SPT| MC |[COH| Y s Other Tests
x Depth g, 5 Neo | (%) | (psf) | (pch |&  Or Remarks
i £ . €T REC RQD ACL Core |s  Formation
S | Elev. | = Classification S8 % | % (m Breaks€  or Member
| * | SANDY SILT, with frequent layers of Sand, reddish brown, /|19
1 - | wet, medium dense to dense. (MLS), glaciofluvium |
| 930 | { (continued) PD i
| 7485 |* i
95+ x 36 T 18
T | SILTY SAND, fine- to medium-grained, with frequent layers T
T - - » of Silt and Lean Clay, reddish brown, wet, dense. (SM), T
in '« .| outwash PD T
00T 4o10 | pal
740.5 Bottom of Hole - 101 feet.

Water observed at a depth of 17 feet while drilling.
Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 6/6/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPL! : & Z,
™ —
A 2 =
- METROPOLITAN =
nRAUN UNIQUE NUMBER PTROROE™Y = \q WS
INTERTEC 7 o e
consutant contract or MubOT o1 e U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2118SB 837.8 (Surveyed)
Location  Hennepin Co. Coordinate: X=485180 Y=125086 (ft.) | Drill Machine 7507 SHEET 10f3
N . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 5/22/14
No Station-Offset Information Available SPT| MC | cCOH Y = Other Tests
T | Depth | 3 g| Neo | (%) | (ps) | (pch | &  Or Remarks
= = =
i £ L £% REC RQD ACL Core |5 Formation
S | Elev. | Classification 58 % | (9 (@ Breaks€  or Member
1.0 CLAYEY SAND, trace roots and Gravel, dark brown, moist.
| 836.8 (SC), topsail fill T
+ CLAYEY SAND, trace Gravel, dark brown, moist. (SC), fill 17 1
| 50 <t Il
ST 8328 PEAT, trace shells, black, wet. (PT), fill " i
| 70 ’ ’ o T 1
| 830.8 15 |
10; H _; Drillers Note: Switched to
LEAN CLAY, trace Gravel, black, wet. (CL), fill 8 mud rotary drilling method
T PD T after 10-foot sample.
: 62* : *Sampler encountered large
14.0 root at 12 feet.
| 82358 PD T
15—+ 10 T
T LEAN CLAY, trace Gravel, brown and gray, wet, rather stiff. = T
+ (CL), alluvium 1+
1 11 1
19.0
4 PD 4
818.8
20—+ 7 +
i PD i
1 12 | qu=2 tsf
4 PD 4
25—+ 8 T
i PD i
1 8 |
30+ 8§ T qu=1 tsf
T FAT CLAY, gray, wet, rather stiff to soft. (CH), alluvium FD T
1 7 1
4 PD 4
35— 5 T
| PD |
1 7 | qu=3/4 tsf
4 PD 4
40+ 6 T
i PD i
1 6 L
4 PD 4
wl A LN N A IO A

5
Index Sheet Co

de 3.0 (Continued Next Page)
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPL! : S Z,
BRAUN" METROPOLITAN = =
_— C O U NG I L Z S
INTERTEC UNIQUE NUMBER @47 o H{%%%Q
Coneutancontract or MABOT U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2118SB 837.8 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
x Depth g, 5 Neo | (%) | (psf) | (pch |&  Or Remarks
8 g - €T REC RQD ACL Core |s  Formation
Q | Eley. | 3 Classification S& (% (% | (W Breaks&  or Member
4
I PD I
| 6 |
4 PD L
50+ 3 T qu=1/2 tsf
T FAT CLAY, gray, wet, rather stiff to soft. (CH), alluvium T
- (continued) -
i PD i
55—+ 5 T
| 580 I
| 7798 D |
60+ 25 T qu=11/2 tsf
i PD i
65— SANDY LEAN CLAY, trace Gravel, gray, wet, very stiff. 28 T
+ (CLS), till +
i PD i
70+ 22 T
| 730 i
| 7648 | D i
75—+ N o8 T
T S Cobbles or Boulder from about 76 to 79 feet. T
] - PD| |
80— 45 T *No sample recovery.
T “.".| POORLY GRADED SAND, fine- to medium-grained, gray, T
+ - | waterbearing, medium dense to very dense. (SP), outwash +
85+ st
1 o PD| |
90— — — | ;;/,,,,,,,,,,,,,f ,,,,,,,,,,,,,, - ¢+ 1 i ]
(Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 6/6/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPL! /: g s Z,
BRAUN" METROPOLITAN = =
_— C O U NG I L % )
|NTERTEC UNIQUE NUMBER @47 o w{@g
Consutantcontract for MnDOT U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2118SB 837.8 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
x Depth g, 5 Neo | (%) | (psf) | (pch |&  Or Remarks
i £ . €T REC RQD ACL Core |s  Formation
S | Elev. | = Classification 58 % | (9 (@ Breaks€  or Member
32
| PD |
95 o 52 T
L = POl ¢
| ~. .| POORLY GRADED SAND, fine- to medium-grained, gray, |
100 *. .| waterbearing, medium dense to very dense. (SP), outwash M T
I " .| (continued) i
T - -] With Gravel at 100 feet. T
105+ PD -+
| 109.0 I
110 728.8 0 T+
115; SANDY LEAN CLAY, trace Gravel, gray, wet, hard. (CLS), ;
| till PD I
20T 1210 67 T
716.8 Bottom of Hole - 121 feet.

Water level obscured due to drilling fluids used during mud
rotary drilling operation.
Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 6/6/14
N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT.GPJ




A

METROPOLITAN
C o UMNCIL

BRAUN

INTERTEC

CONE PENETRATION TEST RESULTS

UNIQUE NUMBER
U.S. Customary Units

NES

Q\\$ 17/\6/
s 2
o —
> <T
% g
7 N

% R

Y, S

7 op RN

State Project

Bridge No. or Job Desc.

Trunk Highway/Location
SWLRT

Sounding No.
2105CW

Ground Elevation

844.3 (Surveyed)

Location

Co. Coordinate: X=484480 Y=125283

()

CPT Machine CPT-1

SHEET 1o0of 2

Latitude (North)=

Longitude (West)=

CPT Operator

No Station-Offset Information Available

Hole Type CPT-STD/PWP-DISS

Date Completed
511214

Interpreted Soil

Depth

Elevation

Behavior Type
UBC 1990 FR
0 02 46 810

Sleeve Friction
(psi)
20 16 12 8 4 0

(psi)

Tip Resistance

1600 3200 4800 6400

80000 2 4

Friction Ratio
(%)
6 8 1

Pore Pressure
(psi)
0 0 40 80 120160

IR

T ""I'r"l""l"'

0
I

1F A WAABARREE)

oA
|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

Index Sheet Cod

Soil Class:

Rock Class: Edit: Date: 7/28/14

N:AGINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT-CPT-DXF.GPJ




A

NES
Q\\$ g 7y
METROPOLITAN S 2.
B R Au " sm CONE PENETRATION TEST RESULTS 7;;; E
- oS
UNIQUE NUMBER &
. OF TR
|NTE RTEC U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
SWLRT 2105CW 844.3 (surveyed)
Mn/DOT GEOTECHNICAL SECTION - CONE PENETRATION TEST RESULTS SHEET 2 of 2
Interpreted Soil oy . , P ,
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)

02 46 810 20 16 12 8 4 O 1600 3200 4800

6400 80000 2 4 6 8 10 0 40 80 120160
Bottom of Holg 142.41 1 | SR SR

Soil Class: Rock Class: Edit: Date: 7/28/14
N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT-CPT-DXF.GPJ




A

METROPOLITAN
C o UMNCIL

M CONE PENETRATION TEST RESULTS
BRAUN

UNIQUE NUMBER
|NTE RTEC U.S. Customary Units

NES

Q\\$ 17/\6/
s 2
o —
> <T
% g
7 N

% R

Y, S

7 op RN

No Station-Offset Information Available

Hole Type CPT-STD/PWP-DISS

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
SWLRT 2106CW 837.7 (Surveyed)
Location  Co. Coordinate: X=484537 Y=125277 (it.) | CPT Machine CPT-1 SHEET 1 of 2
Latitude (North)= Longitude (West)= CPT Operator Date Completed

5/12/14

Interpreted Soil

Si Si
Elevation UBC 1990 FR (p ) (p )

Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio

(%)

0 02 46 810 20 16 12 8 4 O 1600 3200 4800 6400 80000 2 4 6 8 10 0O 40 80 120160

Pore Prgssure
(psi)

T i

|||||l’Hr|'r'r||'1III

T

TITJTTTTTTTTT

Index Sheet Cod

Soil Class: Rock Class: Edit: Date: 7/28/14
N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT-CPT-DXF.GPJ




A

NES
Q\\$ g 7y
METROPOLITAN S 2.
B R Au " M CONE PENETRATION TEST RESULTS 7;2 E:
- oS
UNIQUE NUMBER %, m@
. OF 1R
|NTE RTEC U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
SWLRT 2106CW 837.7 (Surveyed)
Mn/DOT GEOTECHNICAL SECTION - CONE PENETRATION TEST RESULTS SHEET 2 of 2
Interpreted Soil oy . , P ,
Depth Behavior Type Sleeve Er/ct/on Tip Res@‘ance Friction Ratio Pore Prgssure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)

02 46 810 20 16 12 8 4 O 1600 3200 4800

6400 80000 2 4 6 8 10 0 40 80 120160
Bottom of Hole 142.08 | . | SR SR

Soil Class: Rock Class: Edit: Date: 7/28/14
N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT-CPT-DXF.GPJ




NE Sz
A o &

METROPOIEIT.‘AI\E
A M CONE PENETRATION TEST RESULTS
BRAUN UNIQUE NUMBER S
|NTE RTEC U.S. Customary Units a

%\‘\X?W dig
TRra71ON

S

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
SWLRT 2107CB 847.8 (Surveyed)
Location  Co. Coordinate: X=484566 Y=125333 (ft.) | CPT Machine CPT-1 SHEET 10of 1
Latitude (North)= Longitude (West)= CPT Operator Date Completed
No Station-Offset Information Available Hole Type CPT-STD/PWP-DISS 5/12/14
Depth 'EZTZC?J?‘%;,‘Z’ Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)

02 46 810 20 16 12 8 4 O

1600 3200 4800 6400 80000 2 4 6 8 10 0O 40 80 120160

Bottom of Hole 97.26

Index Sheet Cod Soil Class: Rock Class: Edit: Date: 7/28/14
NAGINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT-CPT-DXF.GPJ




A

METROPOLITAN
C o UMNCIL

BRAUN
INTERTEC

CONE PENETRATION TEST RESULTS

UNIQUE NUMBER
U.S. Customary Units

NES
N\ 17/\6/

%\‘\X?W dig
TRra71ON

S

U
or RN

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
SWLRT 2108CB 846.9 (Surveyed)
Location  Co. Coordinate: X=484692 Y=125400 (ft.) | CPT Machine CPT-1 SHEET 1 of 1
Latitude (North)= Longitude (West)= CPT Operator Date Completed
No Station-Offset Information Available Hole Type CPT-STD/PWP-DISS 5/12/14
Interpreted Soil .. . . . ,
Depth Behgv,o, Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 0246 810 20 16 12 8 4 0 1600 3200 4800 6400 80000 2 4 6 8 10 O 40 80 120160

Index Sheet Cod

Bottom of Hole 99.83

Soil Class: Rock Class: Edit: Date: 7/28/14
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NES
A NP,
METROPOLITAN s 2
B R Au " sM CONE PENETRATION TEST RESULTS % E:
> &
UNIQUE NUMBER %, » W@
F

INTERTEC

U.S. Customary Units

State Project

Bridge No. or Job Desc.

Trunk Highway/Location
SWLRT

Sounding No.
2109CB

Ground Elevation

840.9 (Surveyed)

Location

Co. Coordinate: X=484758 Y=125406

()

CPT Machine CPT-1

SHEET 1of 1

Latitude (North)=

Longitude (West)=

CPT Operator

No Station-Offset Information Available

Hole Type CPT-STD/PWP-DISS

Date Completed
511214

Interpreted Soil
Depth Behavior Type

Elevation UBC 1990 FR
0 0246 810

Sleeve Friction
(psi)
20 16 12 8 4 0

(psi)

1600 3200 4800 6400

Tip Resistance

8000 0 2

Friction Ratio
(%)
4 6 8

1

Pore Pressure
(psi)
0 0 40 80 120160

;ﬁlﬁlﬁlﬁﬁﬁlﬁlﬁlﬁlﬁlﬁ_ﬁlﬁlﬁlﬁlﬁfﬁlﬁlﬁlﬁlﬁﬁ?ﬁlﬁlﬁlﬁlﬁlﬁ?ﬁlﬁf[‘T__fﬁﬁﬁfﬁﬁﬁ__ﬁfﬁﬁﬁfﬁﬁfﬁﬁﬁfﬁﬁfﬁﬁﬁfﬁﬁfﬁﬁfﬁffffffffffff

Bottom of Hole 100.02

Index Sheet Cod Soil Class: Rock Class: Edit: Date: 7/28/14
NAGINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT-CPT-DXF.GPJ




NE Sz
A o &

METROPOIEIT.‘AI\E
A M CONE PENETRATION TEST RESULTS
BRAUN UNIQUE NUMBER S
|NTE RTEC U.S. Customary Units a

TRyt 1IN

S

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
SWLRT 2110CB 840.5 (Surveyed)
Location  Co. Coordinate: X=484958 Y=125289 (it.) | CPT Machine CPT-1 SHEET 1 of 1
Latitude (North)= Longitude (West)= CPT Operator Date Completed
No Station-Offset Information Available Hole Type CPT-STD/PWP-DISS 5/12/14
Depth 'EZTZC?J?‘%;,‘Z’ Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)

02 46 810 20 16 12 8 4 O 1600 3200 4800 6400 80000 2 4 6 8 10 0O 40 80 120160

Bottom of Hole 99.9

Index Sheet Cod Soil Class: Rock Class: Edit: Date: 7/28/14
NAGINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT-CPT-DXF.GPJ




Southwest Station Area
Boring: 2104SB
12.75-inch Closed Ended Pipe Pile

840

830 H\

820

”

810

800 \

A

790

780

N Surface Elev. = ~834 feet MSL

Elevation (ft)

N 12.75-inch CIP Pipe Pile

770

760 N

750 T~

740

730

720

0 100 200 300 400 500 600 700 800 900 1000
Nominal Geotechnical Resistance (kips)

BRAUN

INTERTE
Braun Project No. BL-13-00213 ¢




Southwest Station Area
Boring: 2093SB
12.75-inch Closed Ended Pipe Pile

850

P

840 .

830

A
/

820

810

800 A

\ Surface Elev. = ~849 feet MSL
12.75-inch CIP Pipe Pile

Elevation (ft)

790

780

770 <

760

750

0 100 200 300 400 500 600 700 800 900 1000
Nominal Geotechnical Resistance (kips)

BRAUN

Braun Project No. BL-13-00213 INTERTEC




Southwest Station Area
Boring: 2094SB
12.75-inch Closed Ended Pipe Pile

850

840

—

830

820

810

"

800

C Surface Elev. = ~838 feet MSL

Elevation (ft)

12.75-inch CIP Pipe Pile

790

780 NS

770

/

760

750

0 100 200 300 400 500 600 700 800 900 1000
Nominal Geotechnical Resistance (kips)

BRAUN

Braun Project No. BL-13-00213 INTERTEC




Southwest Station Area
Boring: 2095SB
12.75-inch Closed Ended Pipe Pile

850

840 N\

830 \

820

/

\

810

/A

800

Surface Elev. = ~842 feet MSL

Elevation (ft)

12.75-inch CIP Pipe Pile

790

A\

780

/'
/

770

760

/
/

750

0 100 200 300 400 500 600 700 800 900 1000
Nominal Geotechnical Resistance (kips)

BRAUN

Braun Project No. BL-13-00213 INTERTEC




Southwest Station Area
Boring: 2118SB
12.75-inch Closed Ended Pipe Pile

840

830 §

820

A

810

800

= Surface Elev. =~838 feet MSL

Elevation (ft)
7

\ e===12.75-inch CIP Pipe Pile
4

790

780

/

770 N\

760

0 100 200 300 400 500 600 700 800 900 1000
Nominal Geotechnical Resistance (kips)

BRAUN

Braun Project No. BL-13-00213 INTERTEC




Southwest Station Area
Sounding: 2105CB
12.75-inch Closed Ended Pipe Pile

850

840

830

820 —

810

N\

Surface Elev. = ~844 feet MSL

Elevation (ft)

== 12.75-inch CIP Pipe Pile

800 ™~

y 4

790

780

770

0 100 200 300 400 500 600 700 800 900 1000 1100 1200
Nominal Geotechnical Resistance (kips)

BRAUN

INTERTE
Braun Project No. BL-13-00213 ¢




Southwest Station Area
Sounding: 2106CB
12.75-inch Closed Ended Pipe Pile

840

830

820 ~

J

810

800 N

790

780

770

760 Surface Elev. =~838 feet MSL

Elevation (ft)

== 12.75-inch CIP Pipe Pile

‘ﬂ'

750 =

740

>

730 -

720 ~

710

700

690

0 100 200 300 400 500 600 700 800 900 1000
Nominal Geotechnical Resistance (kips)

BRAUN

INTERTE
Braun Project No. BL-13-00213 ¢




Southwest Station Area
Sounding: 2107CB
12.75-inch Closed Ended Pipe Pile

850
S

840 ™\

830 i

820

810

N\

800 /

Surface Elev. =~848 feet MSL

Elevation (ft)

== 12.75-inch CIP Pipe Pile

790

V

780 /

770

760

750

0 100 200 300 400 500 600 700 800 900 1000
Nominal Geotechnical Resistance (kips)

BRAUN

Braun Project No. BL-13-00213 INTERTEC




Southwest Station Area
Sounding: 2108CW
12.75-inch Closed Ended Pipe Pile

850 I

PP

840 \\

830

820 -

810

800

S—

== Surface Elev. =~847 feet MSL

Elevation (ft)

== 12.75-inch CIP Pipe Pile

TN

790

780
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Lateral Analysis Results - Moment
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Descriptive Terminology of Soil

-

T ERNATIGHAL

Standard D 2487 - 00
Classification of Soils for Engineering Purposes
(Unified Soil Classification System)

i ificati Particle Size identification
Criteria for Assigning Group Symbols and Soils Classification .,
Group Names Using Laboratory Tests 2 Group Boulders ... -over 12
Symbol| Group Name ® Cobbles ... 3"to 12
3 Sravels Cloan Gravels | C,=>4and1<C.< 3° GW | Well-graded gravel® Gra(‘:"f;rse 03
=0 More than 50% of o e o -
88 | coarse fraction 5% or less fines C,<4and/or1>C_>3¢ GP | Poorly graded graveld . No. 40 3/4”
b % '5 retained on Gravels with Fines Fines classify as ML or MH GM Siity grave] 979 Sand
£ ’\; g No. 4 sieve More than 12% fines ® | Fines classify as CL or CH GC Clayey gravel @19 Coar_se ....................... «.... No. 4 fo No. 10
858 - P Medium .No, 10 to No. 40
& N Sands Clean Sands C,26and1<C <3 SW | Well-graded sand " Fine .. . No. 40 to No. 200
052 igz;:er ?::;gozf 5% or less fines ' C,<6andlor1>C,>3° SP Poorly graded sand” | Silt ....<No. 200, PI< 4 or
© - N apm
8 g passes Sands with Fines Fines classify as ML or MH SM | Silty sand 9 Clay ie:\?:’ 2/30“?,? s4and
S No. 4 sieve More than 12% Fines classify as CL or CH SC_ |Clayeysandfeh |~ on or above "A” fine
@ . Pl > 7 and plots on or above “A” line} CL Lean clayk'm
s i inorganic . .
0 N
Y o S"T_siqi?dd "ﬁli?ys Pl < 4 or plots below “A” line ML |gjtk!m Relat‘Ye Density _°f
”n % 3 less than 50 Organic Liquid limit - oven dried < 075 OL |Organicclay¥'™n Cohesionless Soils
gaw Liguid limit - not dried ) OL Organic sift* '™ ° VEIY I00SE «..oerervecerinnines 0to 4 BPF
28 . b i CH Loose 510 10 BPF
‘® o A . ots on or above “A” line Fatclay «!'m
22| sitsandclays | torganic F—L —— 2 Medium dense . . 11 t0 30 BPF
é5 <Z> Liquid lirmit Pl plots below “A” line MH Elastic siltk '™ 31 o 50 BPF
Ex 50 or more Organic  |L1uid limit - oven dried < 075 OH |Organicclay *'m? Very dense ........cooovvervorecern over 50 BPF
3 Liguid limit - not dried i OH Organicsift* '™ ¢ )
Highly Organic Soils Primarily organic matter, dark in color and organic odor PT Peat Consistency of Cohesive Soils

. Based on the material passing the 3-in (75mm) sieve.

oo

_c C, = Dg/D,, C.=(D,)°
D‘lOXDSD

d. If soil contains215% sand, add “with sand” to group name.

e. Gravelswith 5 to 12% fines require dual symbols:
GW-GM well-graded gravel with silt
GW-GC weli-graded gravel with clay
GP-GM  poorly graded gravel with silt
GP-GC poorly graded gravel with clay

T T

Sands with 5 to 12% fines require dual symbols:
SW-SM  well-graded sand with silt

SW-SC  well-graded sand with clay

SP-SM  poorly graded sand with silt
SP-SC  poorly graded sand with clay

if fines classify as CL-ML, use dual symbol GC-GM or SC-SM.
. [ffines are organic, add “with organic fines” to group name.
. If soil contains 2 15% gravel, add “with gravel” to group name.

. If field sample contained cobbles or boulders, or both, add “with cobbles or boulders or both” to group name.

j. i Atterberg limits plot in hatched area, soil is a CL-ML, silty clay.
k  If soit contains 10 to 29% plus No. 200, add *with sand” or “with gravel” whichever is predominant.
1. If soil contains > 30% plus No. 200, predominantly sand, add “sandy” to group name.
m If soil containse: 30% plus No. 200 predominantly gravel, add “gravelly” to group name.
n. Pt &4 and plots on or above "A" line.
0. Pl <4 or piots below “A” line.
p. Pl plots on or above “A” line.
q. Pl plots below "A” line.
60 7
/1
’ /
’
50 < e
A4
-~ S .\‘\e/
o <l Y
~ 40 y fe) P
x L R v
@
b= 7’ Q‘e‘
£ 30} ‘
.és , ’ /
[*]
o201 B S %
@ ’ o
- ’
o . o\'/ MH or OH
10 £ i v
7 ha pa
4 W R ML or OL
v : |

0 10 16 20 30 40

50 60 70 80 80 100

Liquid Limit (LL)

110

Laboratory Tests
DD Dry density, pcf oC Organic content, %
wD Wet density, pcf s Percent of saturation, %
MC Natural moisture content, % SG Specific gravity
LL Ligiuid fimit, % C Cohesion, psf
PL Plastic limit, % 105 Angle of internal friction
Pl Plasticity index, % qu Unconfined compressive strength, psf
P200 % passing 200 sieve ap Pocket penetrometer strength, tsf

. 6t0 8 BPF

Rather stiff .... 910 12 BPF

Stiff 13 to 16 BPF
Very stiff . . 17 to 30 BPF
Hard over 30 BPF

Drilling Notes

Standard penetration test borings were advanced by 3 1/4” or 6 1/4”
1D hollow-stem augers uniess noted otherwise, Jetting water was used
to clean out auger prior to sampling only where indicated on logs.
Standard penetration test borings are designated by the prefix “ST”
(Split Tube). All samples were taken with the standard 2" OD split-tube
sampler, except where noted.

Power auger borings were advanced by 4” or 6” diameter continuous-
flight, solid-stem augers. Soil classifications and strata depths were in-
ferred from disturbed samples augered to the surface and are, therefore,
somewhat approximate. Power auger borings are designated by the
prefix “B.” .

Hand auger borings were advanced manually with a 1 1/2” or 3 1/4”
diameter auger and were limited to the depth from which the auger could
be manually withdrawn. Hand auger borings are indicated by the prefix
g

BPF: Numbers indicate blows per foot recorded in standard penetration
test, also known as “N” value. The sampler was set 68" into undisturbed
soil below the hollow-stem auger. Driving resistances were then counted
for second and third 8” increments and added to get BPF. Where they
differed significantly, they are reported in the following form: 2/12 for the
second and third 6” increments, respectively.

WH: WH indicates the sampler penetrated soil under weight of hammer
and rods alone; driving not required.

WR: WR indicates the sampler penetrated soil under weight of rods
alone; hammer weight and driving not required.

TW indicates thin-walled (undisturbed) tube sample.

Note: All tests were run in general accordance with applicable ASTM
standards.

Rev. 7107
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Descriptive Terminology

Cone Penetration Test

This document accompanies Cone Penetration Test
Data. Please refer to the Boring Log Descriptive
Terminology Sheet for information relevant to
conventional v. Cone Penetration Test (CPT) boring
logs.

Cone Penetration Test (CPT) sounding was
performed in general accordance with ASTM D 5778
and consistent with the ordinary degree of care and
skill used by reputable practitioners of the same
discipline currently  practicing under  similar
circumstances and in the same locality. No warranty,
express or implied, is made.

Since subsurface conditions outside each CPT
sounding are unknown, and soil, rock and pore water
conditions cannot be relied upon to be consistent or
uniform, no warranty is made that conditions
adjacent to each sounding will necessarily be the
same as or similar to those shown on this log.
Braun Intertec  is  not responsible for any
interpretations,  assumptions,  projections  or
interpolations of the data made by others.

Pore  water pressure measurements and
subsequently interpreted water levels shown on CPT
logs should be used with discretion as they represent
dynamic conditions. Dynamic pore water pressure
measurements may deviate substantially from
hydrostatic conditions, especially in cohesive soils.
In cohesive soils, pore water pressures often take an
extended time to reach equilibrium and thus reflect
their true field level. Groundwater levels can be
expected to vary both seasonally and yearly. The
absence of notations on this log regarding water
does not necessarily mean that groundwater is not
present to the depth explored, or that a contractor will
not encounter groundwater during excavation or
construction.

CPT Terminology
CPT.cc. Cone Penetration Test

CPTU......... Cone Penetration Test with Pore
Pressure measurements
SCPTU....... Cone Penetfration Test with Pore

Pressure and Seismic measurements
Piezocone...Common name for CPTU test

QT e normalized cone resistance
= pore pressure ratio
Frecnmriririens normalized friction ratio

YO ereerenreranaenreessnes overburden pressure

[ 7 O UOTURION effective overburden pressure
gy TIP RESISTANCE

The resistance at the cone corrected for water
pressure. Data is from cone with a 60 degree apex
angle and a 15 cm’ end area.

fs SLEEVE FRICTION RESISTANCE

The resistance along the sleeve of the penetrometer.

F, Friction Ratio
Ratio of sleeve friction over corrected tip resistance.
Fr = fs/ qt

Vs Shear Wave Velocity
A measure of the speed at which a seismic wave
travels through soil/rock.

SBT soiL BEHAVIOR TYPE

Soil Identification methods for the Cone
Penetration Test are based on cormrelation
charts developed from observations of CPT
data and conventional borings. Please note
that these identification charts are provided as
a guide to Soil Behavior Type and should not
be used to infer a soil classification based on
grain size distribution.

Engineering judgment and comparison with
augered borings is especially important in the
proper interpretation of CPT data in certain
geo-materials.

The following charts provide a Soil Behavior
Type for the CPT Data. The numbers
corresponding to different regions on the
charts represent the following soil behavior
types:

Soil Behavior Type based on friction ratio

1000

10 b

Incregs
sansiﬁwi?yg

0.1 1 1
F, (%)
Gy~ Oy - fs o,
Q= o F,-q‘~cmx100/e
Robertson CPT 1990

Soil Behavior Type based on pore pressure

1000~

10{..

ey

04 [ 0.4 0.8 1.2

BQ
% i k)
Q( w««g;w ¥ G4~ qm
Robertson CPT 1980

1 Sensitive, Fine Grained

2 Organic Soils - Peat

3 Clays - Ciay to Silty Clay

4 Silt Mixtures - Clayey Silt to Silty Clay

5 Sand Mixtures - Silty Sand to Sandy Silt
6 Sands - Clean Sand to Silty Sand

7 Gravelly Sand to Sand

8 Very Stiff Sand to Clayey Sand

9 Very Stiff, Fine Grained

U2 PORE WATER MEASUREMENTS

Pore water measurements reported on CPT logs
are representative of pore water pressures
measured at the U2 location, just behind the
cone tip, prior to the sleeve, as shown in the
figure below. These measurements are

0 considered to represent dynamic pore water

pressures due to the local disturbance caused by
the cone tip. Dynamic pore water pressure
decay and static pore water pressure
measurements are reported on a Pore Water
Pressure Dissipation Graph.

22010
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BRAUN Braun Intertec Corporation Phone: 952.995.2000
INTERTEC 11001 Hampshire Avenue S Fax: 952.995.2020
Minneapolis, MN 55438 Web: braunintertec.com

August 29, 2014 Project BL-13-00213

Mr. Don Demers

Southwest Light Rail Transit Project Office

6465 Wayzata Boulevard, Suite 500

St. Louis Park, MN 55426

Re: Foundation Analysis Design Recommendation Report

Prairie Center Drive Bridge — 75% Design
STA 2085+51 to STA 2102+53
Southwest LRT, West Segment 1

Eden Prairie, Minnesota

Dear Mr. Demers:

Braun Intertec has completed the geotechnical evaluation for the proposed light rail bridge over Prairie
Center Drive and Technology Drive near TH 212 in Eden Prairie, Minnesota. The following sections

provide our recommendations for the design and construction of bridge foundations.

This report is part of a larger series of reports for the west segment of the Southwest Light Rail Transit
(SWLRT) project. Recommendations for the land bridge approaching west end, abutment,the east
approach embankment, retaining walls RTW-W108, RTW-W110 and RTW-W111, general track
construction, and pole foundations for the Overhead Contact System (OCS) will be addressed in

separate reports.

A. Project information

The west segment of the SWLRT project is proposing to construct a light rail transit line through the
cities of Hopkins, Minnetonka, and Eden Prairie, Minnesota. This report considers the design and
construction of a multiple span bridge carrying the SWLRT alignment over Prairie Center Drive and
Technology Drive in Eden Prairie, Minnesota. The light rail bridge will consist of an at-grade land bridge
approaching pier 1 from the west, an east abutment, and 17 piers. Prestressed concrete beams are

proposed to support a cast-in-place concrete deck.



Southwest Light Rail Transit
Project BL-13-00213
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Page 2

A.1. Type of Structures

This design report provides recommendations for foundations for the bridge carrying light rail vehicles
over Prairie Center Drive and Technology Drive. The east abutment and piers are anticipated to be
supported on cast-in-place concrete pipe piles. The west approach will consist of a land bridge
supported on cast-in-place concrete pipe piles, with the north side supported by retaining wall RTW-
W108. The east approach will consist of an earth embankment with sides supported by retaining walls
RTW-W110 and RTW-W111.. Design recommendations for the land bridge, east approach
embankment, and retaining walls will be addressed in separate reports.

A.2. Location of Bridge

The bridge is proposed to carry the LRT tracks over Prairie Center Drive and Technology Drive
approximately 0.1 miles southeast of the intersection of TH 212 and Prairie Center Drive in Eden Prairie,
Minnesota. The west bridge approach will be located on the west side of Prairie Center Drive,
approximately 0.1 miles north of Technology Drive. The east abutment will be located on the east side
of Prairie Center Drive, approximately 0.2 miles south of Technology Drive. 17 bridge piers will be
located between the west bridge approach and east abutment, with span lengths ranging from
approximately 45 to 140 feet. The overall length of the bridge is approximately 1,716 feet between the
west approach and east abutment.

A.3. Other Information

The design team discussed the use of spread footing foundations to support the new structure.
However, due to depth of fill and buried organic soils along a portion of the alignment, we have
recommended supporting the structure on driven piles.

To construct the bridge, embankment grade increases of 10 to 20 feet for the east bridge abutment will
be necessary. Grade raises of this magnitude will influence the design and construction of the proposed
bridge foundation types. The effects of the embankment stresses are accounted for in our foundation
design recommendations.

BRAUN

INTERTEC
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B. Subsurface Investigation Summary

B.1. Summary of Borings Taken
Braun Intertec completed standard penetration test (SPT) borings and cone penetration test (CPT)

soundings near the proposed bridge structures on the project. Further details of the structure location

and corresponding SPT borings and CPT soundings performed are as follows:

Structure Location and Corresponding SPT Boring and CPT Soundings

Approximate Track

Structure Stationing Corresponding SPT Borings Corresponding CPT Soundings
Pier 1 2085+66 - 2108CB
Pier 2 2086+11 - 2109CB
Pier 3 2086+56 - 2109CB
Pier 4 2087+01 2094SB -
Pier 5 2087+46 2094SB -
Pier 6 2087+91 2094SB -
Pier 7 2088+36 - 2110CB
Pier 8 2088+81 - 2110CB
Pier 9 2090+21 2095SB -
Pier 10 2091+61 2118SB -
Pier 11 2093+01 2064SB -
Pier 12 2094+41 2119SB -
Pier 13 2095+81 2065SB -
Pier 14 2097+21 2137SB -
Pier 15 2098+61 2066SB -
Pier 16 2100+00 2047SB -
Pier 19 2101+40 2048SB -

East
Abutment 2102+82 2096SB -

Please note that not all of the structure locations have been drilled as of the date of this report due to
property boundaries, utility conflicts, and realignment of some pier locations. The Appendix includes

copies of the SPT and CPT logs, a generalized soil profile, and a boring location sketch.

BRAUN

INTERTEC
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B.2. Description of Foundation Soil and Rock Conditions

The borings conducted for the bridge piers and abutments generally revealed a surficial layer of topsoil
fill underlain by additional fill over mixed layers of glacial soils (outwash and tills). Swamp deposits were
noted in Borings 2094SB (Piers 4, 5 and 6), 2095SB (Pier 9), 2064SB (Pier 11), 2119SB (Pier 12), 2065SB
(Pier 13), and 2137SB (Pier 14), between the fill and underlying glacial soils. The following paragraphs

discuss the encountered soils in more detail at each substructure location.

B.2.a. Pavements
Borings 2048SB and 2066SB were located within or near existing pavement areas. The borings
encountered various amounts of bituminous or concrete pavement and/or aggregate base. A summary

of the encountered pavement section is provided in the following table.

Encountered Pavement Section

. . B Bituminous Thickness Aggregate Base Thickness
Boring Approximate Track Stationing . .
(inches) (inches)
2048SB 2100+96 7 11/2
2066SB 2098+95 4” of Concrete

B.2.b. Topsoil Fill

A surficial layer of topsoil fill was encountered at all boring locations, with the exception of Borings
2048SB, 2066SB, and 2096SB. The topsoil fill ranged in thickness from a few inches to 2 feet and
consisted of clayey sand (SC), lean clay (CL), lean clay with sand (CL), and sandy lean clay (CL).

B.2.c. Fill

Immediately below the topsoil fill or pavements, the borings encountered fill soils consisting of a
mixture of silty sand (SM), clayey sand, silty clay (CL-ML), sandy lean clay, and peat (PT) to varying
depths, ranging from approximately 6 to 28 feet below existing grade, corresponding to elevations 831
to 816 feet.

B.2.d. Swamp Deposits

Swamp deposits were encountered directly below the fill in Borings 2064SB, 2064SB, 2094SB, 2095SB,
2119SB, and 2137SB. Swamp deposits consisted of peat, organic clay (OL), and organic silt (OH). The
swamp deposits extended to variable depths ranging from 6 to 48 feet below existing grade,

corresponding to elevations 830 to 787 feet.

BRAUN

INTERTEC
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B.2.e. Alluvial Soils

Just beneath the topsoil, fill and swamp deposits, Borings 2094SB, 2118SB, 2064SB, and 2065SB
encountered alluvium layers of lean clay, sandy lean clay, and fat clay (CH) extending to depths ranging
from 27 to 58 feet below existing grade, corresponding to elevations 807 to 780 feet MSL.

B.2.f. Glacial Soils

Glacial soils were encountered below the fill and swamp deposits to boring termination depths. The
glacial soils consisted of till and outwash with classifications including gravel, poorly graded sand (SP),
poorly graded sand with silt (SP-SM), silty sand, silt (ML), silt with sand (ML), sandy silt(MLS), clayey
sand, lean clay, lean clay with sand, sandy lean clay, and fat clay. Glacial soils have the potential to

contain cobbles and boulders.
B.2.g. Penetration Resistance Testing

The results of our penetration resistance testing from the borings are summarized below. Comments

are provided to qualify the significance of the results.

Penetration Resistance Data

Range of Penetration

Geologic Material Classification Resistances* Comments
. SM, SC, CL-ML, . .
Fill cL PT 510 62 BPF Variable compaction
Swamp Deposits OL, OH, PT 3 to 16 BPF Slightly to moderately consolidated

Locally very soft to rather stiff,

Alluvial Soils L H WH to 12 BPF
&0 ¢ to generally rather soft to rather stiff

GP, SP-SM, SP, 7 to 100+ BPE Locally loose to very dense, generally

Glacial Soils SM, ML, MLS medium dense to dense

Locally rather medium to hard,

CL, SC 710 74 BPF generally stiff to hard

*BPF-Blows per Foot, WH —weight of hammer

Where the CPT soundings penetrated into the underlying glacial soils, we recorded tip resistances
generally ranging from less than 100 to over 5,000 psi. These tip resistances also indicate soils are
generally loose to very dense and appear consistent to the SPT borings performed concurrently on the

project

BRAUN
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B.3. Summary of Water Level Measurements

Groundwater elevations were noted on the boring logs between elevations of about 805 to 825 feet
above Mean Sea Level (MSL). Seasonal and annual fluctuations of groundwater, however, should be

anticipated.
B.4. Interpretation of Water Level

The water level measurements in the borings indicated groundwater elevations between 805 and 825
feet. Historical borings in the area indicate the normal water level in the area is near 820-825,
corresponding to the water level in the Purgatory Creek wetland. Based on the anticipated bottom-of-
footing/pile-cap elevations for the bridge substructures and the recorded water levels, groundwater
may influence foundation construction of the pile caps. The estimated water level and anticipated
design may require the placement of 1 to 2 feet of crushed rock to aid in controlling groundwater
seepage with sumps and pumps. In addition, a working platform for construction of the pile caps may
be required.

C. Foundation Analysis

Based on the soil conditions encountered in the borings and soundings and the loads anticipated on the

bridge, we recommend the proposed bridge abutment and piers be supported on pile foundations.

C.1. Embankments and Slopes

The proposed bridge is a new structure and will require the construction of a new approach
embankment at the east abutment. The west abutment will transition to a land bridge, thus no
embankment construction is anticipated on the west end of the proposed bridge. The eastern
approach embankment will be approximately 10 to 20 feet tall and will utilize two walls, RTW-W110
and RTW-W111, to retain embankment backfill material (design and construction of embankment and

walls covered under separate reports).

BRAUN
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C.1l.a. Settlement
Please refer to the RTW-W110 and RTW-W111 Report.

C.1.b. Time Rate of Settlement
Please refer to the RTW-W110 amd RTW-W111 Report.

C.2. Pile Foundations

C.2.a. Nominal Resistance at Given Tip Elevations (Compression)
For bridge support, we calculated the nominal resistance of the piles in compression. Please refer to the

Nominal Resistance Graphs and Section C.3.c.1 for the calculation method.

C.2.b. Calculate and Consider Downdrag and Lateral Squeeze
Based on the proposed east abutment location and lack of anticipated raise in grade in the area of the
west abutment and bridge piers, we do not anticipate downdrag forces will contribute additional load

to the piles.

Lateral squeeze can occur if the unit weight of the fill multiplied by the fill height is greater than three
times the undrained shear strength of the subgrade soils. Due to the general granular nature of the soil
encountered at the east embankment, we do not anticipate that lateral squeeze will be an issue.

C.2.c. Lateral Pile Analyses

The following table provides the soil parameters used for the lateral pile analyses and p-y curve
generation, which was performed using the computer program LPILE (2013). Based on the soils
encountered in the borings, we utilized the default lateral modulus of subgrade reaction values
included in LPILE. For the purposes of our preliminary evaluation, we modeled the soil conditions
encountered in Borings 2093SB and 2066SB. 2093SB is not associated with an abutment or pier for the
bridge, but is representative of the conditions that will be encountered near the west end of the bridge.

We have included boring 2093SB in the Appendix for reference.

BRAUN
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Soil Parameters for p-y Curve Generation — Boring 2093SB

Layer Effective Internal Undrained
Layer Bottom Unit Angle of Shear
Top Depth Depth Weight Friction Strength
(feet) (feet) (pcf) (degrees) (psf) Material Type
0 4.0 125 NA 1000 Stiff Clay with Free Water
4.0 6.0 125 NA 2000 Stiff Clay with Free Water
6.0 9.0 120 31 NA Sand (Reese)
9.0 14.0 125 NA 3500 Stiff Clay w/o Free Water
14.0 17.0 125 NA 2000 Stiff Clay w/o Free Water
17.0 24.0 120 32 NA Sand (Reese)
24.0 29.0 125 NA 2500 Stiff Clay w/o Free Water
29.0 32.0 120 33 NA Sand (Reese)
32.0 37.0 120 35 NA Sand (Reese)
37.0 57.0 55 32 NA Sand (Reese)
57.0 78.0 55 33 NA Sand (Reese)
78.0 83.0 65 NA 4500 Stiff Clay w/o Free Water
83.0 101.0 58 38 NA Sand (Reese)

Soil Parameters for p-y Curve Generation — Boring 2066SB (Pier 15)

Layer Top Layer Bottom Effective Internal Undrained
Depth below Depth below Unit Friction Shear
Pile Top Pile Top Weight Angle Strength Material
(feet) (feet) (pcf) (degrees) (psf) Type
0 0.5 120 NA 1250 Stiff Clay with Free Water
0.5 13.5 125 NA 1900 Stiff Clay w/o Free Water
13.5 19.5 53 32 NA Sand (Reese)
19.5 34.5 56 33 NA Sand (Reese)
345 44.5 65 34 NA Sand (Reese)
44.5 59.5 68 35 NA Sand (Reese)
59.5 64.5 58 35 NA Sand (Reese)
64.5 72.5 60 35 NA Sand (Reese)

For our lateral analyses, we assumed a pile top located 5 feet below the ground surface. The maximum

lateral load in our analyses is for a loading condition assuming one-inch of deflection at the pile top

with a fixed-head condition. We assumed a pile wall thickness of 0.25 inches for both the 12.0-inch and

the 16.0-inch outside diameter pipe piles. We assumed a steel yield strength of 45 ksi and concrete

infill with a compressive strength of 3 ksi for our analyses. Please refer to the attachments for the

shear force and bending moments within the pile, which were generated at service loads of 120 tons
(240 kips) for the 12.0-inch pipe pile and 140 tons (280 kips) for the 16.0-inch closed-end pipe pile.
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C.2.d. Tip Elevation

We recommend driving the proposed pipe pile sections to the elevations shown in the anticipated pile
length tables and the attached resistance graphs for driven pile in the Appendix of this report. The table
below shows approximate bottom-of-pile-cap elevations based on plans provided by SPO.

Anticipated Bottom-of-Pile-Cap Elevation
Substructure (feet)
Bottom of Grade Beam 832 - 838*
Pier 1 834
Pier 2 836
Pier 3 838
Pier 5 840
Pier 6 844
Pier 7 846
Pier 8 837
Pier 9 831
Pier 10 829
Pier 12 827
Pier 13 827
Pier 14 825
Pier 15 826
Pier 16 825
Pier 17 828
East Abutment 862

*The range given represents the approximate bottom of grade beam elevation for the screen wall located between piers 1
through 8.

BRAUN

INTERTEC




Southwest Light Rail Transit
Project BL-13-00213
August 29, 2014

Page 10

C.3. Summarize Design Assumptions

C.3.a. Bridge Loading Information (Axial and Horizontal)

Please refer to Section D.1 and D.4 for anticipated pile loads and resistances.

C.3.b. Design Methodologies — Pile-Supported Structures

C.3.b.1. Pile Capacity — LRFD (Prairie Center Drive Bridge)

We used the computer program UniPile, version 5.0.0.33, to estimate the static nominal geotechnical
resistance (R,) of the 10.0-, 12.0-,- and 16.0-inch outside-diameter, 1/4-inch thick wall, closed-ended
pipe piles for support of the bridge abutments and piers. UniPile software was developed by UniSoft
Geotechnical Solutions Ltd. and can calculate pile resistance using a variety of methods.

For our analysis, we utilized the Beta-method, an effective stress method, to estimate the static
geotechnical resistance for these piles. This method determines shaft resistance using Bjerrum-Burland
beta coefficients (), which are based on soil type and effective friction angle. We estimated the 3
values for each layer using Figure 9.20 from the Federal Highway Administration (FHWA) Publication
No. NHI-05-042, Design and Construction of Driven Pile Foundations, April 2006. The Beta-method
determines end bearing resistance using toe bearing capacity factors (N;), which are also based on soil
type and effective friction angle. We estimated the N, values from Table 9-6 of the April 2006 FHWA

publication identified previously.

C.3.b.2. Downdrag
We do not expect downdrag will act on the piling based on the anticipated east embankment
construction method and lack of anticipated raise in grade in the areas of the west abutment and the

proposed piers.

C.4. Construction Considerations

C.4.a. Design of Temporary and Permanent Slopes

The existing foundation/embankment soils consist of a mixture of cohesive soils and sand with angles
of internal friction of 28 degrees or greater. The permanent slopes can match the existing slopes,
except they must be not steeper than 1V:2H. The granular borrow is anticipated have an angle of
internal friction of approximately 30 degrees. This soil could be temporarily placed at a slope of

1V:1.5H, but must be limited to 1V:2H or flatter for the permanent condition.
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C.4.b. Subcut Recommendations and Backfill Requirements

C.4.b.1. Prairie Center Drive Bridge

We recommend removing the topsoil fill along the east approach embankment. The excavations to
remove these soils are anticipated to be limited and are estimated to be about 1 to 2 feet below grade
at the east embankment. The extent of the excavation should extend horizontally beyond the
embankment limits a distance equal to the depth of the subcut, or 1 foot, whichever is greater. As the
bridge piers are to be constructed within a cut, we do not anticipate a need for subcutting below the
substructure since a driven-pile foundation system will support the structure.

Based on the anticipated bottom-of-pile-cap substructure elevations, groundwater will not likely be
encountered within the bottom excavations. If encountered, temporary dewatering may be needed
along with the placement of crushed rock to help control groundwater seepage with sumps. A stable
working platform also may need to be provided during construction.

We recommend backfilling below the substructures and constructing embankment fills with Granular
Borrow or Select Granular Borrow. We also recommend compacting the soils to meet the requirements
from MnDOT Specifications 2451 or 2105, as appropriate for backfill and fill, respectively. The
compaction should be evaluated using the Specified Density Method defined in MnDOT Specification
2105.3 F1. Soils placed as backfill may not be saturated or frozen at time of placement. Do not place

new backfill material on frozen soil.

We recommend using Select Granular Modified 10 percent for Structure Backfill. Select Granular
Modified 10% shall comply with Specification 3149.2B2, modified to 10 percent or less passing the
0.075 mm (#200) sieve.

C.4.c. Construction Staging Requirements
Due to the anticipated cuts at the pier substructure locations, a waiting period is not necessary at these
substructure locations. Please refer to the RTW-W110 and RTW-W111 Report for recommendations

regarding construction of the east embankment.

C.4.d. Demolition
All existing pavement, structures, and associated deleterious material where proposed structures and

oversize areas are to be located should be fully removed and replaced with suitable engineered fill.
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D. Foundation Recommendations — Deep Foundations

D.1. Bearing Resistances and Associated Resistance/Safety Factors

Please refer to the Appendix for nominal bearing resistances for driven pile for bridge abutment and
pier support. For situations where subsurface exploration and static calculations have been completed,

we recommend that the following ¢q4,, factors be used for LRFD Design.

Recommended Pile Driving Resistance Factors ({gyn)

Specified Construction Control ® dyn
MnDOT Pile Formula 2012 (MPF12) for Pipe Pile Sections 0.50
Wave Equation and Pile Driving Analyzer (PDA) 0.65

D.2. Uplift Capacity/Resistance

Currently, a tension resistance line is not provided on the Nominal Bearing Resistance Graphs attached

to this report. If piles will experience tension loads, we will revise our recommendations accordingly.

D.3. Recommended Design Soil Parameters (e.g., Coefficient of Friction,
Lateral Earth Pressure Coefficients, etc.)

We recommend soil parameters to be used for design are as follows:

Angle of Effective
Internal unit Coefficient Active At-Rest Earth
Friction Weight of Sliding Friction | Earth Pressure Pressure
Soil Type (degrees) (pcf) Rough Concrete Coefficient Coefficient
Select Granular Borrow 35 120 0.6 0.27 0.43
Granular Borrow 30 120 0.5 0.33 0.50
Existing Non-organic
30 125 0.5 0.33 0.50
Granular Fill
Existing Clay Fill 28 130 0.4 0.36 0.53
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D.4. Recommended Pile Size, Length, and Tip Elevation

D.4.a. Bridge Abutments and Piers

We have constructed two tables which summarize the anticipated pile depths based on the factored
load (ZyQ,) for 10.0-, 12.0- and 16.0-inch, outside-diameter pipe piles with a wall thickness of 1/4 inch.
The tables provide a PDA length (i.e., @4y, of 0.65) and a MPF12 formula length (i.e., ¢qyn of 0.50) for
each location. We assumed a cutoff elevation of about 1 foot above the anticipated bottom-of-pile-cap
elevation. Please refer to the nominal bearing resistance graphs and the anticipated pile length tables

using PDA Analysis and the MPF 12 for a detailed profile of pile resistances and anticipated pile lengths.
D.5. Waiting Periods for Embankments

Not used. Please refer to the RTW-W110 and RTW-W111 Report for the east abutment embankment
construction.

D.6. Surcharge Systems Recommendations

Not used. Please refer to the RTW-W110 and RTW-W111 Report for the east abutment embankment
construction.

D.7. Temporary Slopes and Shoring Limits

Temporary slopes in the Granular Borrow or Select Granular Borrow backfill are recommended to be
constructed at 1V:1.5H or shallower. Temporary slopes constructed in natural material are
recommended to be constructed at 1V:2H or shallower. In a temporary condition; these slopes have a
Factor of Safety against global failure in excess of 1.3.

E. Material Classification and Testing

E.1. Visual and Manual Classification

The geologic materials encountered were visually and manually classified in accordance with ASTM
Standard Practice D 2488. A chart explaining the classification system is attached. Samples were placed

in jars or bags and returned to our facility for review and storage.
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E.2. Laboratory Testing

The results of the laboratory tests performed on geologic material samples are noted on the
appropriate attached exploration logs. The tests were performed in accordance with ASTM procedures
and follow MnDOT guidelines.

E.3. Groundwater Measurements

The drillers checked for groundwater as the penetration test borings were advanced. The boreholes

were then backfilled or sealed with bentonite grout.

F. Qualifications

F.1. Variations in Subsurface Conditions

F.1.a. Material Strata

Our evaluation, analyses and recommendations were developed from a limited amount of site and
subsurface information. It is not standard engineering practice to retrieve material samples from
exploration locations continuously with depth, and therefore, strata boundaries and thicknesses must
be inferred to some extent. Strata boundaries may also be gradual transitions, and can be expected to
vary in depth, elevation and thickness away from the exploration locations.

Variations in subsurface conditions present between exploration locations may not be revealed until
additional exploration work is completed, or construction commences. If any such variations are
revealed, our recommendations should be re-evaluated. Such variations could increase construction

costs, and a contingency should be provided to accommodate them.

F.1.b. Groundwater Levels

Groundwater measurements were made under the conditions reported herein and shown on the
exploration logs, and interpreted in the text of this report. It should be noted that the observation
periods were relatively short, and groundwater can be expected to fluctuate in response to rainfall,
flooding, irrigation, seasonal freezing and thawing, surface drainage modifications, and other seasonal

and annual factors.
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F.2. Continuity of Professional Responsibility

F.2.a. Plan Review

This report is based on a limited amount of information, and a number of assumptions were necessary
to help us develop our recommendations. It is recommended that our firm review the geotechnical
aspects of the designs and specifications, and evaluate whether the design is as expected, if any design
changes have affected the validity of our recommendations, and if our recommendations have been
correctly interpreted and implemented in the designs and specifications.

F.2.b. Construction Observations and Testing

It is recommended that we be retained to perform observations and tests during construction. This will
allow correlation of the subsurface conditions encountered during construction with those
encountered by the borings, and provide continuity of professional responsibility.

F.3. Use of Report

This report is for the exclusive use of Southwest Light Rail Transit. Without written approval, we assume
no responsibility to other parties regarding this report. Our evaluation, analyses and recommendations

may not be appropriate for other parties or projects.

G. General

In performing its services, Braun Intertec used that degree of care and skill ordinarily exercised under
similar circumstances by reputable members of its profession currently practicing in the same locality.

No warranty, express or implied, is made.
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If there are questions regarding these bridge foundation recommendations, please call Josh Kirk at
952.995.2222 or Ray Huber at 952.995.2260.

Sincerely,
BRAUN INTERTEC CORPORATION

Professional Certification:

| hereby certify that this plan, specification, or report
was prepared by me or under my direct supervision
and that | am a duly Licensed Professional Engineer
under the laws of the State of Minnesota.

Joshua L. Kirk, PE

Associate Principal - Project Engineer
License Number: 45005

July 21, 2014

Reviewed by:

Ray A. Huber, PE
Vice President-Principal Engineer

Reviewed by:

Matthew P. Ruble, PE
Principal Engineer

Appendix:

e Boring Location Sketch

e Preliminary Engineering Plan and Profile Sheets — Prairie Center Drive Bridge

e SPT Logs: (2047SB, 2048SB, 2064SB, 2065S5B, 2066SB, 20935B,2094SB, 2095SB, 2096SB, 2118SB,
2119SB, 2137SB)

e CPT Logs: (2108CB, 2109CB, 2110CB)

e Summary of Anticipated Pile Lengths — PDA Analysis
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Summary of Anticipated Pile Lengths — MPF12 Analysis
Summary of Anticipated Pile Lengths - Screenwalls
Nominal Geotechnical Resistance Graphs

Lateral Pile Analysis Results

MnDOT SPT Descriptive Terminology

MnDOT CPT Descriptive Terminology
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i : 3 SANDY LEAN CLAY, '_:ﬂ Gravei, brown cnd groy, wet, soft. LEAN CLAY, with layess of fat:Cloy, grey, molst, rother atlffife
5 | POCRLY GRADED SAND, fine—grelned, ligh! brown:to brown,: maist fo 7] FAT CLAY, :gray. mnlg_! fo wal, rather soff fo soff. madlurm,
B10 [ 27 feet:then wolerbeoring, medium dense. 10 H i
g F g
7 26 E P o
21 r 2 ISANDY LEAM CLAY, froce Cravel, groy, moist, rather shiff te atiff.
25 r 4
B0 2 3 800
7 T i 1 i
23 L EA? A : 7
22 L [ SI7Y SAWD, fine-groined, brown, waterbacring, macium dénss. g A e A e g b m L e HIE
25 i i
790 33 .. ERORLY. :GRADER. SANG,. fne=_ ta._medi Ined:. brawn. ts. 5. feet 790
57 [ then grdy, wolerbdaring, derse lo very derse.
Az L
36 r
780 ravel, Groy,. wofarbes CLAYEY. SAND,. with. Gravel,. gray aRHiLm. dans 780
37 H i 3
k H H H H ISANDY LEAM CLAY, G I, with 1 N {# Fal Clay,
34 F 25+ SANDY LEAN CLAY, wilh Graval, gray, mal wet, very isilff, i b e e B it
770 = : : T—_— — 770
iy Groy, wet, very sfitf 16 narg.
59 F
780 7 with, Grovel, groy, 78, hard, TLATEY. SAND, wiTh Coraval, with. Sond G3ars . oray.  mely.demke o ery 760
Ea SANDY LEAN CLAY. witn Gravel, with fraguert coarss Sand doyers, TR : ) i
wel, hord. 3 1‘\?3%_‘&! Grovel encounfersd of 78 feel. ;i i S
4ae]  pOFL POORLY GRADED GRAYEL, with medium-grafned Sand, with iraquant
74 R to bl robbles, gray, woterdecring, danse to vefy dense.
750 i p H £ 750
Water oti 27 Teet with 27 feqt of holl if auger In” the
ground i
Boring backfliled with benfonlte grout. e E(;RING
740 Boftorn pf Borehols of B1 Water, at. 17, teet white. driling . 2
Horing 'hen il will ite groal.
Hattern of :Borehole gt 91 1t
7350 .E N - S St i
Water ab- B3 feet- white -drifing.
Boring s iately lilled Wwith ite grout.
Battern of Borehols lat 101 1t
720
710 710
oo 700

NOTES:

sumies THE MATERIAL DESCRIPTIONS ARE CLASSIFIED ACCORDING TO THE UNIFIED SOIL
CLASSIFICATION SYSTEM. DETAILS ON THE SYSTEM CAN BE FOUND IN THE FADR
AND [N ASTM: D2488.

ASCOM | /%

PRELIMINARY ENGINEERING

WEST - VOLUME 2 (STRUCTURES)
PRAIRIE CENTER DRIVE
BRIDGE XXXXX (LRT)
BORINGS

[EREET HARE:

W1.STU.BRG-PRCDLRT.SUR-BOR.008

STRUCTURES




2066SB |

Elevation 833.6 |

Ceh

Water Pre

s irocé Groval, Hrown, froZen to molst,

ace

¥e aval, Brown jand groy,| moist.

22 sand, with: Sand seams, wiih Grovel, brown and gray,
19 s
15 CLAYEY. SAKD, iwith.loyers . of Laan :Clay, groy,  malst, to._rottar. sKEL.
"
-] SANDY LEAN CLAY, wih Bond seords, groy, molst fo 20 foot then wel, =
W 1= rathgr stiff.
B0 ik 11 - FOGNLY GAALE. SAND. fine=..fa. i wifh.iGroval.gray. P B1g
12 _ wobdrbearing, medium dénse fo dehse. i .
24 . {
8OO0 - | BOO
34 L
3 " Laysrs of Lead Clay af §i0 feet. .
T SILTH - SARD, Wit GraveT,. Wil Tayess o Legw Clay; grey, waterbearivg, 2t e i e i i R e e i i (R e e
32 - herd. i
37 - =
780, . T -
aa
52 E
770 L { 770
82 " Sitty: Sand loydrs of 65 feel. i
|| POORLY GRADED SAND, flne— fo coorse—groined, wiln Grovel, witr: iayers | E
755 28 _ of Lean Clay, igray, woldrbearing, medium o ) 2 260
0 o R G é\"’ .............
7s U 1 i 4 3 _r
750 § 750
Waler ot 20 fee' while drilling. -} 15 A0 I 1 R R T A - S ¢ T T
Borifg i illed with ite grout. {
Bottem of Borphole of 81 l}
749 e T e 750
...
720 720
710, 710
100

880

NOTES:

THE MATERIAL DESCRIPTIONS ARE CLASSIFIED ACCORDING TO THE UNIFIED SOIL

CLASSIFICATION SYSTEM. DETAILS ON THE SYSTEM CAN BE FOUND IN THE FADR
AND N ASTM: D2488.

]DES: N/ IDRJ\: BR

{eHk:N /8 JCHIGPLR

Sl 32004 048 pm W A\I200_PEC-WACADNSEGUENT- W1 \SHEET\STRUC TURES \WI ~ §TU~BRG~PRCD-SUR~BOR.0wg By rieckment

WEST - VOLUME 2 (STRUCTURES) SHEET]
— PRAIRIE CENTER DRIVE 27
A:COM BRIDGE XXXXX (LRT) oF
METROFPOIATAN BORINGS
PRELIMINARY ENGINEERING : STRUCTURES Wi-STU-BRG-PREDLRT-SUR-BOR.008 203




R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
. = =
BRAUN = -
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2047SB 833.7 (Surveyed)
Location  Hennepin Co. Coordinate: X=485809 Y=124676 (ft.) | Drill Machine SHEET 1 of 2
N . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 11/18/13
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
T | Depth | 3 g| Neo | (%) | (ps) | (pch | &  Or Remarks
~ = =
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification 58 % | (% | (m Breaks€  or Member
| 1.0 [ ] LEANCLAY, black, wet, (CL), topsoil fil % i
832.7
T CLAYEY SAND, Sand, fine- to medium-grained, with T
T 40 Gravel, brown, moist, (SC), fill 20 T
| 8207 Sdut
1 SANDY LEAN CLAY, trace Gravel, brown, moist, (CL), fill 24 | 12
1 70 H 1
| 826.7 SILTY SAND, fine- to medium-grained, with Lean Clay |
| 90 lenses, brown, moist, (SM), fill 20 T
24.7
ol 8 g 1
T SILTY SAND, fine- to medium-grained, trace Gravel, brown 21 L 7
+ to 12 feet then gray, moist, (SM), fill 7 +
| 140 %]
819.7 7
15+ - _
1 X 10 | 16 qp—1 1/2 tsf
SANDY LEAN CLAY, trace Gravel, gray, wet, rather stiff,
T (CL), till H 1
- - =3 tsf
| 190 12 7 ap
v, | 8147 T 1
15 Switched to mud rotary
1 T drilling method after 20-foot
1 - -| POORLY GRADED SAND, fine- to medium-grained, trace PD 1 sample.
i | Gravel, gray, waterbearing, medium dense, (SP), outwash 19 i
25+ FD -+
i o 24 |
1 270 | - 1
806.7 | * - D \
T L 28 T 14 P200=38%
4 ‘x 4
30+ o i -
i fal 33 |
1 - | CLAYEY SAND, fine- to medium-grained, trace Gravel, D 1
.| gray, wet, very stiff to hard, (SC), till
T o 31 T 14
35— % o e
i o 36 |
1 370 |x'. 1
796.7 FD
| 09 T
i | o i
40+ SANDY LEAN CLAY, trace Gravel, gray, wet, very stiff, T
1 (CL), till 25 4
4 PD 4
il + DD=121 pcf
27 15
| 440 L 116 pef
gl [ G N S A S B
Index Sheet Code 3.0 (Continued Next Page) Soil Class: Rock Class: Edit: Date: 7/28/14
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AN 7
N %
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION S Z
BRAUN" )S z =
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2047SB 833.7 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
T | Depth | 3 g| Neo | (%) | (ps) | (pch | &  Or Remarks
~ = =
8 g - €% REC RQD ACL  Core ¥ Formation
Q | Eey. | 3 Classification S8 (% | (% | () Breaksc or Member
T X s SILTY SAND, fine- to medium-grained, trace Gravel, gray, 30 . 16 P200=20%
+ 74876.07 S+ waterbearing, medium dense, (SM), till (continued) PD +
4 " 31 -
50+ FD -+
i 39 |
+ SILT, brown and gray, waterbearing, dense, (ML), till T
T 2 | P200=90%
| 590 ] D]
60 7747 | o 1
i S 53 |
1 .| POORLY GRADED SAND, fine-grained, with occasional PD 1
65 “. .| Silty Sand lenses, gray, waterbearing, very dense, (SP), .
1 “. .| outwash | *50 blows per 5-inch set.
1 : : : : PD 1
70-- 704 o . *50 blows per 5-inch set.
763.3 Bottom of Hole - 70.4 feet.

Water observed at 20 feet with 20 feet of hollow-stem auger
in the ground.
Boring Immediately backfilled with bentonite grout.

Soil Class: Rock Class: Edit: Date: 7/28/14
N:A\GINT\PROJECTS\WINNEAPOLIS\201300213-MNDOT.GPJ
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N
AN
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
. = =
e UNIQUE NUMBER VAN | &
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2048SB 833.6 (Surveyed)
Location  Hennepin Co. Coordinate: X=485973 Y=124602 (ft.) | Drill Machine 7507 SHEET 1 0of 2
N . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 11/21/13
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
= | Depth| & s Neo | (%) | (s | (pch) |&  Or Remarks
~ = =
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
0.6 7 inches of Bituminous.
T 833.0 1 1/2 inches of Aggregate Base. T
+ 08 +
+ 83238 16 T 15
| SANDY LEAN CLAY, trace Gravel, with frequent Sand T |
5T seams, brown, wet, (CLS), fill 1" T
| 90 % 1
824.6 o T
10—+ SANDY LEAN CLAY, trace Gravel, brown, moist, stiff, -
T 120 (CLS), ill 16 L
| 8216 st T
i 20 T
15 SILT with SAND, light brown to brown, moist, medium, H T P200=78%
T dense, (ML), till 17 |
t SR
| 190 8]
814.6
ol g 0
1 15 1
i 20 T
25 o <t + P200=5%
i s 26 | 2 Switched to mud rotary
¥ o ~.| POORLY GRADED SAND, fine-grained, light brown to PD + drilling operation to mud
. : : . rotary drilling method after
T - -| brown, moist to 27 fee then waterbearing, medium dense, 2% T
o 25-foot sample.
1 o (SP), outwash 1 N
. PD o recovery sample
30— o T recovery.
1 s 25 |
1 . . PD 1
T U 22 7T
35 o i + P200=26%
i R 23 |
1 370 |- - 1
796.6 |* FD
T o 22 T 27
T * | SILTY SAND, fine-grained, brown, waterbearing, medium =) T
40—+ .| dense, (SM), till €
i fal 26 |
| 420 | = 1
| 7916 | | POORLY GRADED SAND, fine- to medium-grained, brown 1
| .| to 65 feet then gray, waterbearing, dense to very dense, 33 |
5 | (SP), outwash PD
Index Sheet Code 3.0 (Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION S Z
BRAUN" )S z =
e UNIQUE NUMBER ya %, S
INTERTEC METROPOLITAN 7 \S

H C o UNTG . L OF TR™
U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2048SB 833.6 (Surveyed)

SPT| MC |COH| Y 5 Other Tests

x Depth g, 5 Neo | (%) | (psf) | (pch |&  Or Remarks

8 g - €T REC RQD ACL Core |s  Formation

Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
I o 37 |
L ) PD L
+ - 42 7
50 . PD i
| A 36 L
| : : : : PD i
55— o +
1 . . 37 L
[ x | - POl ]
T + -~ | POORLY GRADED SAND, fine- to medium-grained, brown T
60—+ © | to 65 feet then gray, waterbearing, dense to very dense, -+
il o (SP), outwash (continued) 34 L
| o PD I
65+ o +
| C 47 |
R PD| |
70+ o ik
| C 69 |
| 740 |- PD i
751 759.6 1
i 68 |
T SANDY LEAN CLAY, with Gravel, with frequent coarse T
+ Sand layers, brown, wet, hard, (CLS), till PD +
87T 810 "1

752.6 Bottom of Hole - 81 feet.

Water observed at 27 feet with 27 feet of hollow-stem auger
in the ground.
Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
N:\GINT\PROJECTS\MINNEAPOLIS\201300213-MNDOT.GPJ




R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
. = =
e UNIQUE NUMBER VAN | &
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2064SB 835.0 (Surveyed)
Location  Hennepin Co. Coordinate: X=485322 Y=124922 (ft.) | Drill Machine 7507 SHEET 1 0f 3
N . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 21014
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
= | Depth| & s Neo | (%) | (s | (pch) |&  Or Remarks
~ = =
8 g - €% REC RQD ACL  Core ¥ Formation
Q | Eley. | 3 Classification S8 (% | (% | () Breaksc or Member
0.7 |22 ] CLAYEY SAND, trace roots, black and brown, frozen, (SC),
T 834.3 topsoil fill T
+ SILTY SAND, fine-grained, trace Gravel, grayish brown, 13 T
il frozen to moist, (SM), fill il
T Sl
1 60 5 |
829.0 )
T SANDY LEAN CLAY, trace Gravel and fibers, brown and H T
+ black, moist, (CL), fill 15 T
1 90 1
101 826.0 H £ DD=76 pcf
T SANDY LEAN CLAY, trace fibers, gray, brown and black, 12 L 40
T moist, (CL), fill T T
| 140 ° 1
821.0 P
15+ +@° ORGANIC CLAY, with shells, light gray, moist, (OL), H T DD=86 pcf, 0OC=2%
+ '. 8 marl/swamp deposit 16 | 38
Y | 170 ? H 1
| 818.0 SANDY LEAN CLAY, trace Gravel, brown and gray, wet, |
| 190 soft, (CL), alluvium 3 ]
20—+ 816.0 H -+ qp=1/4 tsf; LL=64, PL=24,
il 7 | 43 PI1=40
1 4/‘? 1 gp=2 tsf; DD=78 pcf
T 10 T 41
25+ 4/‘? - qp= 3/4 tsf
i 9 I
1 st 1 *N [ :
T FAT CLAY, gray, wet, rather stiff to soft, (CH), alluvium 4 T © sample recovery
30+ H - qp=1/2 tsf
1 2 L
1 it 1 qp=1/2 tsf
i 4 T
35—+ H - qp=3/4 tsf
1 7 1
1 37.0 1
798.0 H *No sample recovery.
I 14* 7
40+ ] H - *Switched to mud rotary
1 SANDY LEAN CLAY, trace Gravel, gray, wet, stiff to very 14* | drilling method at 40-foot
| stiff, (CL), till D 1 sample.
1 w5 1 *No sample recovery.
ol ) I N WO R S
Index Sheet Code 3.0 (Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
BRAUN" z =
- &
e UNIQUE NUMBER Lﬂ %, S
INTERTEC _ METROPOLITAN 7 pp 1o\
U.S. Customary Units ° .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2064SB 835.0 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
T | Depth | 3 g| Neo | (%) | (ps) | (pch | &  Or Remarks
~ = =
8 g - £§ REC RQD ACL  Core ¥ Formation
Q | Eley. | 3 Classification S8 (% | (% | () Breaksc or Member
i 17 | 24 gp=1 3/4 tsf; DD-101 pcf
i D [ qp=2 1/4 tsf
i SANDY LEAN CLAY, trace Gravel, gray, wet, stiff to very 16
iff, (CL), till i
50 stiff, (CL), till (continued) PD 1 qp=2 tsf: DD=107 pcf
1 17 L 21
| 830 7 |
| 7820 |* PD |
55— x -+
T >< . CLAYEY SAND, with Gravel, gray, waterbearing, very stiff, 19 4
1 ~(se) il 1
| = PD |
so+ 800 + *Lost 3 feet of hole at 60
L : 25" | feet. No sample recovery.
| D |
65+ +
T SANDY LEAN CLAY, with Gravel, gray, wet, very stiff to 23 L
1 hard, (CL), till 1
| D |
70—+ - DD=116 pcf
1 37 | 16
| 730 i
| 7620 < - PD i
75+ % .| CLAYEY SAND, with Gravel, gray, waterbearing, hard, T
T 71 (sey, till 36 |
D
1 780 [~ 1
757.0 °.° PD Heavy Gravel encountered
T : °. T at 78 feet.
80 S . T *Used full tank of mud from
T o 4 L 80 to 85 feet.
4 ‘ 0 ‘ 4
T © . ’| POORLY GRADED GRAVEL, with medium-grained Sand, PD T
T 5 /O/ with frequent Cobbles, gray, waterbearing, dense to very T
85-+ . .| dense, (GP), outwash —+ *Lost 8 feet of hole after
1 o’ 65* | 85-foot sample.
€ 0 €
4 © ! 4
CH PD
i - i
90, 77777 - -l - - r I\ - . ]

(Continued Next Page)

So}I Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION = Z,
BRAUN" )S 2 =
e UNIQUE NUMBER LD %, S
INTERTEC METROPOLITAN 7 \§

H C o UNTG . L OF 1R®
U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2064SB 835.0 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
x Depth g, 5 Neo | (%) | (psf) | (pch |&  Or Remarks
8 g - €T REC RQD ACL Core |s  Formation
Q | Eley. | 3 Classification S& (% (% | (W Breaks&  or Member
91.0 |° PD
744.0 Bottom of Hole - 91 feet.

Water observed at 17 feet while drilling.
Boring then backfilled with bentonite grout.

- SoilClassJ.Kirk Rock Class: Edit: Date: 7/28/14
N:\GINT\PROJECTS\MINNEAPOLIS\2013100213-MNDOT.GPJ
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Index Sheet Code 3.0

(Continued Next Page)

R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
. = =
e UNIQUE NUMBER VAN | &
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2065SB 834.4 (Surveyed)
Location  Hennepin Co. Coordinate: X=485509 Y=124774 (ft.) | Drill Machine 7507 SHEET 1 0f 3
N . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 212114
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
= | Depth| & s Neo | (%) | (s | (pch) |&  Or Remarks
~ = =
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
0.5 4 SANDY LEAN CLAY, trace roots, black, frozen, (CL),
T 8339 topsoil fill |
T CLAYEY SAND, trace Gravel, brown, frozen, (SC), fill T
1 40 21 ]
5| 8304 T 1
+ SANDY LEAN CLAY, trace Gravel, brown and black, frozen LU S
+ to 5 feet then moist, (CL), fill T + DD=75 pef
| 90 16 | 17
825.4 3T
101 SANDY LEAN CLAY, with frequent Silt layers, gray to black, 12 T
T moist, (CLS), fill T
+ 125 T T
T 81241 69 '. « PEAT, trace fibers, black, moist, (PT), swamp deposit 15 1
i 0 i
15+ 8204 |, 44 ORGANIC SILT, with shells, trace fibers, gray, black, wet, <t +
1 P, & (OH), swamp deposit 8 1 83
1 170 H 1
817.4
i 10 T
ol g 0
1 7 1
A 2 LEAN CLAY, with frequent layers of Fat Clay, gray, moist, 4/‘? 1
rather stiff to medium, (CL), alluvium LL=49
T 9 T PL=17
i a0
1 9 1 26 DD=99 pCf
1 27.0 H 1
807.4
i 1T
ol I
1 14 |
1 it 1 DD=111 pcf
T 13 7 19
35 SANDY LEAN CLAY, trace Gravel, gray, moist, rather stiff H h
T to stiff, (CL), till 1M1 L
i 12 T
wol g 0
i 14
| 440 6 71
A N 77 R L N R S S D

So}I Class:J. Kirk Rock Class: Edit: Date: 7/28/14
N:\GINT\PROJECTS\WMINNEAPOLIS\2013\00213-MNDOT.GPJ
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION = Z,
BRAUN’ /g = =
_ METROPOLITAN AR
U.S. Customary Units il e
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2065SB 834.4 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
- Depth g) 5 Neo | (%) | (ps | (pch) |&  Or Remarks
8 g - €T REC RQD ACL Core |s  Formation
Q | Eley. | 3 Classification S& (% (% | (W Breaks&  or Member
r 18 |
L H L
| 0 T
r SANDY LEAN CLAY, with Gravel, gray, moist, very stiff, r
50+ (CL), till (continued) 4/‘? 4 DD=117 pcf
| 20 | 15
| 530 I
| 7814 |* |
ST " GLAYEY SAND, with Gravel, gray, wet, very stiff, (SC), tll 18 |
| 580 | I
| 776.4 I
60+ -
L 23 |
65 SANDY LEAN CLAY, trace Gravel, with frequent layers of § - DD=91 pcf
- Fat Clay, gray, wet, very stiff, (CL), till 20 L 29 LL=56
| | PL=17
I § I PI=33
70+ +
| 34 |
L 730 |
| 7614 |* |
75 x -+
I o 42 |
80+ e § + DD=123 pef
r 'x .| CLAYEY SAND, with Gravel, with Sand layers, gray, wet, 49 4
+ -7 hard, (SC), till +
] < T 14
85-- o +
| x 41 |
907 77777 777 77777777777777777777777777 § 7777777777777

(Continued Next Page)

So}I Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION = Z
BRAUN" )S 5 =
_ METROPOLITAN 7 op 1N
U.S. Customary Units ° .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2065SB 834.4 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
x Depth g, 5 Neo | (%) | (psf) | (pch |&  Or Remarks
8 g - €T REC RQD ACL Core |s  Formation
Q | Eley. | 3 Classification S& (% (% | (W Breaks&  or Member
I e 52 |
ST | CLAYEY SAND, with Gravel, with Sand layers, gray, wet, 58 |
| '« ~ | hard, (SC), till (continued) g |
100 101.0 68 T
733.4 Bottom of Hole - 101 feet.

Water observed at 22 feet while drilling.
Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
N:\GINT\PROJECTS\MINNEAPOLIS\201300213-MNDOT.GPJ




N\ NE Sy Ve
N %
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
. = =
e UNIQUE NUMBER VAN | &
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2066SB 833.6 (Surveyed)
Location  Hennepin Co. Coordinate: X=485772 Y=124630 (ft.) | Drill Machine 7504 SHEET 1 0of 2
N . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 2/25114
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
= | Depth| & s Neo | (%) | (s | (pch) |&  Or Remarks
~ = =
8 g - €% REC RQD ACL  Core ¥ Formation
Q | Eley. | 3 Classification S8 (% | (% | () Breaksc or Member
0.3 4 inches of Concrete.
T 833.3 T
1 CLAYEY SAND, trace Gravel, brown, frozen to moist, (SC), 1
1 fill 1
1 40 a7 ]
5 | 8296 SANDY LEAN CLAY, trace Gravel, brown and gray, moist, |9 [ 1
| 6.0 (CLS), fill 15 | 923
827.6 H i
| CLAYEY SAND, with Sand seams, with Gravel, brown and 2 |
104 gray, moist, (SC), fil T 1
i 19 . 10
1 120 P> 1
8216 |* H
i o 15 T
T % | CLAYEY SAND, with layers of Lean Clay, gray, moist, stiff H T
15—+ " to rather stiff, (SC), till £
i o 11 L
1 17.0 | 1
816.6 H
i g T
T SANDY LEAN CLAY, with Sand seams, gray, moist to 20 H T
!20—— feet then wet, rather stiff, (CLS), till - *Switched to mud rotary
i 1M L 12 drilling method after 20-foot
1 220 1 sample.
811.6 D
i 1M T
25+ FD -+ P200=4%
i 12 |
T PD T 19
30—+ -
i 24 |
T POORLY GRADED SAND, fine- to medium-grained, with T
+ Gravel, gray, waterbearing, dense to dense, (SP), outwash PD +
35— -
i 34 |
| D
40 31 il Layers of Lean Clay at 40
in T feet.
| 430 |- - 1
| 790.6 |* -] SILTY SAND, with Gravel, with layers of Lean Clay, gray, PD |
B || waterbearing, dense to very dense, (SM), til S R R N S

5
Index Sheet Code 3.0
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AN
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION S Z
BRAUN" )S z =
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2066SB 833.6 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
- Depth g) 5 Neo | (%) | (ps | (pch) |&  Or Remarks
8 g - €T REC RQD ACL Core |s  Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
L o 32 |
| . D
50 w0 + P200=25%
i S 37 L
i . PDl T 12
55— . +
1 .| SILTY SAND, with Gravel, with layers of Lean Clay, gray, 44 |
1 > ] waterbearing, dense to very dense, (SM), till (continued) |
[ D]
60— X . e
1 ‘x . 52 L
IR D]
657 . 62 T Layers of Silty Sand at 65
: 5 : feet.
| 680 | I
| 7656 | - - PD i
70-- "~ '| POORLY GRADED SAND, fine- to coarse-grained, with i
| .| Gravel, with layers of Lean Clay, gray, waterbearing, 28 |
1 medium dense, (SP), outwash 1
1 730 |~ 1
| 760.6 PD i
75—+ -+ P200=86%
i 49 L
T SILT, with Sand, gray, wet, dense to very dense, (ML), till T
+ PD o2
87T s10 s T
752.6 Bottom of Hole - 81 feet.

Water observed at 20 feet while drilling.
Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION &~ Z,
™ —
- 2 -
e UNIQUE NUMBER L aWs
_ METROPOLITAN AN TETIN
U.S. Customary Units © d
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2093SB 849.3 (Surveyed)
Location  Hennepin Co. Coordinate: X=484621 Y=125374 (ft.) | Drill Machine 7504 SHEET 1 of 3
. . . . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 5/13/14
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
+ | Depth § s Neo | (%) | (psf) | (pch |&: Or Remarks
~ = =
i £ . 2% REC RQD ACL | Core |5 Formation
Q | Fley. | 3 Classification S8 (% (% () BreakSsc  or Member
1.0 |21 SANDY LEAN CLAY, trace roots, trace Gravel, black, 18
T 848.3 moist. (CLS), topsoil fill T
T SANDY LEAN CLAY, trace roots, black and dark brown, T
T a0 moist. (CLS), fill 8 1 27
| 8453 _ —a T
5+ 6.0 SANDY LEAN CLAY, trace Gravel, gray, moist. (CLS), fill 19 T 1
| 8433 _ - 3 [
T SILTY SAND, fine- to medium-grained, trace Gravel, brown, T P200=24%
T a0 moist. (SM), fill 2 L 12 °
| 8403 st T
109 32 T 13
I SANDY LEAN CLAY, trace Gravel, with Sand seams, gray 31|11 DD=123 pef
i with layers of black, moist. (CLS), fill H 1 LL=25, PL=12, PI=13
15+ 18 T 33
1 170 4T I
832.3 ! .
T CLAYEY SAND, with Gravel, gray, moist. (SC), fill 2r L9 Drillers Note: Switched to
1 8139603 PD 1 mud rotary drilling method
20— ' SILTY SAND, fine- to medium-grained, trace Gravel, brown, 27 T 10 after 17 1/2-foot sample.
+ moist. (SM), fill +
1 220 PD 1
1 827.3 27 1 10 DD=136 pCf
£ PD £
25+ CLAYEY SAND, with Gravel, gray, moist. (SC), fill 20 T 15
| PD |
28.0 50/6" 50/6" (set). No sample
1T 8213 [x ZEBN T recovery.
i S PD T
30—+ > .| SILTY SAND, fine-grained, brown, wet, dense. (SM), till 37 T 13
| 320 [ PD i
1 817.3 ,X o 74 | 10 P200=13%
T :X | SILTY SAND, fine- to medium-grained, with Gravel, brown, PD T
35— o wet, very dense. (SM), till 63 T 12
1 370 |- PD 1
| 8123 | - - 23 | 13 P200=11%
€ . . PD €
Va0 - '| POORLY GRADED SAND with SILT, fine- to 9 T 15
T - | medium-grained, with Gravel, brown, wet to 40 feet then T
+ . .| waterbearing, loose to medium dense. (SP-SM), outwash 1+
i o PD i
5, 77777 ’77’/, 777777777777777777777777777 — - 4+ I\ ]
Index Sheet Code 3.0 (Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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AN
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION & Z
™ —
o —
I AN A &
s UNIQUE NUMBER VAN | &
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2093SB 849.3 (surveyeq)
SPT| MC |COH| Y 5 Other Tests
+ | Depth | 3 s Neo | (%) | (ps | (pch) |&  Or Remarks
~ kS, =
8 g - £§ REC RQD ACL  Core ¥ Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
12 14
| - PD |
il S 19 1 12
1 . PD T
50 o 7 T 17 P200=9%
il S PD +
5T o 1" T 22
1 o PD 1
601 o 18 T 17
| _.| POORLY GRADED SAND with SILT, fine- to |
medium-grained, with Gravel, brown, wet to 40 feet then PD
T . .| waterbearing, loose to medium dense. (SP-SM), outwash T
T | (continued) T
65 . . 17 1 17
1 : i : i PD 1
70 o 21 T 20
75+ - | Large wood chunks encountered at 75 feet. 16 T
Lm0 | |
1 7713 PD |
80 SANDY LEAN CLAY, trace Gravel, gray, wet, very stiff. 30 T 23 DD=104 pcf
+ (CLS), till +
| 830 i
| 7663 [ - D 1
85 %] SILTY SAND, fine-grained, gray, waterbearing, dense. 48 T 19
T 7 (SM), il i
D
| 880 | .- PD i
761.3 |- | POORLY GRADED SAND, fine- to medium-grained, trace
T - | Gravel, gray, waterbearing, dense to very dense. (SP), T
90— — — i =Ll
(Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION = Z
BRAUN" )S 5 =
_ METROPOLITAN 7 op 1N
U.S. Customary Units ° .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2093SB 849.3 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
- Depth | & s Neo | (%) | (ps | (pch) |&  Or Remarks
i S . §§ REC RQD ACL  Core |5 Formation
Q | Eley. | 3 Classification S& (% (% | (W Breaks&  or Member
~. .| outwash 41 14
| PD |
%T : j : | POORLY GRADED SAND, fine- to medium-grained, trace 52 1 23
| Gravel, gray, waterbearing, dense to very dense. (SP), I
i outwash (continued) PD i
100+ 101.0 57 T 19
748.3 Bottom of Hole - 101 feet.

Water observed at 40 feet while drilling.
Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION & Z
™ —
BRAUN" / 3 z =
- &
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2094SB 837.7 (Surveyed)
Location  Hennepin Co. Coordinate: X=484887 Y=125344 (ft.) | Drill Machine 7504 SHEET 1 of 3
- - Drillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 5/16/14
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
= | Depth| & s Neo | (%) | (s | (pch) |&  Or Remarks
~ = =
8 g - €T REC RQD ACL Core |s  Formation
Q | Eley. | 3 Classification S& (% (% | (W Breaks&  or Member
1.0 |*~{ SANDY LEAN CLAY, trace roots, dark brown, wet. (CLS), 52
7: 836.7 topsaoil fill :
1 1 qp=1 3/4 tsf
SANDY LEAN CLAY, trace Gravel, dark brown and gray, 9 21
+ moist. (CLS), fill +
5+ With roots at 5 feet. H -
| 6.0 6 | 21
831.7
1 , L 1 DD=126 pcf
T CLAYEY SAND, trace Gravel, dark gray and brown, moist. 22 T 11
T (SC), fill 1
104+ H -+ qp=3 tsf
1 1.0 18 | 13
+ 8123667 SANDY LEAN CLAY, trace Gravel, gray, moist. (CLS), fill [T +
[ o7 oY 0 ] e
i p. PEAT, decomposed with fibers, with shells, black, moist. H 1 _
15 o b PT d it DD=21 pcf
| . @ ( (PT), swamp deposi 8 | 234 0C=50%
1 17.0 [« A" 1
820.7 H
T 7 1 42
ol g
i 8 . 30
A A FAT.CLAY, gray, wet, medium to rather stiff. (CH), ﬁ T DD=75 pcf
- glaciofluvium 10 T 48 qp=1/2 tsf
T T Switched to mud rotary
251 PD 1 drilling after 22 1/2-foot
in 9 | 40 sample.
—+ PD —+
1 28.0 i
| 809.7 i
301 D -
i 1 1L 71
T PD T DD=69 pcf
T WOH T 60
T FAT CLAY, gray, wet, very soft. (CH), glaciofluvium 5D T
351 -
i WOH | 67
£ PD £
T 1 T 58
| 400 PD i
40+ -
| 7917 7 L 18
T LEAN CLAY, with frequent layers of Silt, gray, wet, medium PD T LL=27, PL=19, PI=8
+ to rather stiff. (CL), glaciofluvium 10 T 27
w0 o T |
Index Sheet Code 3.0 (Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION & Z
™ —
s UNIQUE NUMBER VAN | &
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2094SB 837.7 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
+ | Depth | 3 s Neo | (%) | (ps | (pch) |&  Or Remarks
~ kS, =
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
| 460 7 9 | 26 gp=1 tsf, DD=101 pcf
7917 |* -
T “." > SILTY SAND, fine- to medium-grained, with Gravel, gray, PD T
+ x .| waterbearing, very stiff. (SM), till +
| 290 | 9. very stif. (SM) 2 | 12
D
50 788.7 | . FD -+ qp=3 tsf
+ .| CLAYEY SAND, with Gravel, gray, wet, very stiff. (SC), till 21 L 12 DD=126 pcf
| 530 | i
| 7847 PD i
55— - qp=1 1/4 tsf
i 15 L 21
i SANDY LEAN CLAY, trace Gravel, with Sand seams, gray, i
i wet, stiff. (CL), till PD I
60— - DD=95 pcf
i 15 1 29
| 830 i
| 7747 [ PD i
65— x o 4
i E 19 | 12
D
| o PO ]
70-- L + P200=18%
i o 38 1L 1
: w | SILTY SAND, fine- to medium-grained, trace Gravel, gray, :
i -1 waterbearing, medium dense. (SM), till PD i
X
75—+ R -
i x 36 L 20
i >< . i
T o PD| T
1 X . 1
80— i -
i ol 37 | 18
4 /X ’ 4
L 830 | - i
| 7547 [ PD |
85—+ -
1 POORLY GRADED SAND with SILT, fine- to 41 | 13
1 - -| coarse-grained, with Gravel, gray, waterbearing, medium 1
- | dense to dense. (SP-SM), outwash
I n PD ]
90, 77777 7/7’,,77777777777.7 7777777777777 - 4+ I\ ]
(Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION S Z
BRAUN" )S z =
_ METROPOLITAN AR
U.S. Customary Units il e
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2094SB 837.7 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
x Depth g, 5 Neo | (%) | (psf) | (pch |&  Or Remarks
8 g - €T REC RQD ACL Core |s  Formation
Q | Eley. | 3 Classification S& (% (% | (W Breaks&  or Member
I o 6 | 12
I PD I
95 o +
| L 38 | 15
| : : : : PD i
100+ o T
i S 30 | 12
1057 ~"."| POORLY GRADED SAND with SILT, fine- to PD T
- .| coarse-grained, with Gravel, gray, waterbearing, medium
i dense to dense. (SP-SM), outwash (continued) i
110+ e +
1 Ce 38 1 20
115 - il
I o PD il
20T o010 |- 2 1T 17
716.7 Bottom of Hole - 121 feet,

Water observed at a depth of 22 feet while drilling.
Boring immediately backfilled with betonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
. 2 -
e UNIQUE NUMBER VAN | &
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2095SB 841.5 (Surveyed)
Location  Hennepin Co. Coordinate: X=485048 Y=125201 (ft.) | Drill Machine 7506 SHEET 1 0f 3
. . . . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 4/30/14
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
= | Depth| & s Neo | (%) | (s | (pch) |&  Or Remarks
~ = =
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
| 1.0 [2X | SANDY LEAN CLAY, dark brown, moist. (CLS), topsoil fill | 16
840.5
T SANDY LEAN CLAY, trace Gravel, brown and dark brown, T
+ moist. (CLS), fill +
[ 40 (CLS) 8 | 14
5| 8375 T 1
i 12 . M
i CLAYEY SAND, trace Gravel, dark brown and gray, moist. <t i DD=125 pcf
T (SC), fill 20 10
ol g 1
i 15 | 12
1 120 H 1
829.5 LL=21, PL=14, PI=7
T 14.0 SILTY CLAY, trace Gravel, brown, moist, (CL-ML), fill 5 T 16
| 8275 T
15+ CLAYEY SAND, trace Gravel, gray and brown, moist. (SC), H » - 12 DD=123 pcf
+ fill +
¥y | 170 1
| 8245 o ) ) H i 0OC=3%
SLIGHTLY ORGANIC SILT, with fine-grained San_d, with 6 36 Drillers Note: Switched to
T 200 shells, gray and black, moist. (OH), swamp deposit FD + mud rotary drilling method
20 821- 5 [ T after 17 1/2-foot sample.
1 S 31 L 14 P200=22%
4 :x PD 1
T | SILTY SAND, fine- to medium-grained, trace Gravel, brown, 21 T 14
+ - - waterbearing, medium dense to dense. (SM), till +
L PD
25+ x -+
i L 33 |
1 270 [x . 1
8145 | FD P200=7%
T o 31 T 19
304 - PD 1
i POORLY GRADED SAND with SILT, fine- to 18 L 22
1 .| medium-grained, trace Gravel, brown, waterbearing, dense 1
."."| to medium dense. (SP-SM), outwash PD
T S 18 T 21
35— U o e
| 360 | - 18 L 20
| 8055 | - - ) i
| S i P200=4%
i *.*.| POORLY GRADED SAND, fine- to medium-grained, with 28 | 1
40 L Gravel, brown, waterbearing, medium dense. (SP), outwash PD 1
i o 16 L
L 420 | - i
— - - - PD
| 7995 | - | POORLY GRADED SAND, fine- to coarse-grained, with 1
| .| Gravel, occasional Cobbles, brown, waterbearing, medium 21 | 8
5 | dense. (SP), outwash PD
Index Sheet Code 3.0 (Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION & Z
™ —
o —
saaun AN 4 2
s UNIQUE NUMBER VAN | &
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2095SB 841.5 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
+~ | Depth| 3 g| Neo | (%) | (ps) | (pch | &  Or Remarks
~ kS, =
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
i . 2 1 N
1 470 . +
7945 |- - FD P200=8%
T o 28 | 12
50 o D +
i S 29 | 8
I PD| ]
551 o 1
i o 24 | 14
T POl ]
T | POORLY GRADED SAND with SILT, fine- to T
60+ .. | coarse-grained, with Gravel, occasional Cobbles, brown, -
+ .| waterbearing, medium dense. (SP-SM), outwash 23 L 9
[ POl ]
65— Co 4
i C 27 | M
I Dl ]
70 - | Large Boulder and rock encountered from 70 to 72 feet. T
i - 29 | 13
| 730 | |
| 7685 < PD i
75—+ . -+ P200=36%
i o 39 | 15
4 ,X . : 4
1 - | SILTY SAND, fine- to medium-grained, with frequent layers 1
i o of Silt, brown, waterbearing, dense. (SM), till PD |
80—+ < 1+
i X 37 | 16
| 830 |x- i
| 7585 < PD |
85 o + DD=110 pcf
T >< .| SANDY SILT, with frequent layers of Sand, reddish brown, 30 L 23
T ~ wet, medium dense to dense. (ML), till T
| o POl |
e Y S I N E N
(Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION = Z
BRAUN" /_3 = =
NTERTEC UNIQUE NUMBER L .1 &

_ METROPOLITAN TR
U.S. Customary Units adhelllh
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2095SB 841.5 (surveyeq)
SPT| MC |COH| Y 5 Other Tests
x Depth | & s Neo | (%) | (psf) | (pch |&  Or Remarks
i £ . §§ REC RQD ACL  Core |5 Formation
S | Elev. | = Classification 58 % | (9 (@ Breaks€  or Member
T X 1 SANDY SILT, with frequent layers of Sand, reddish brown, 46 L 19
T o30 * .| wet, medium dense to dense. (ML), till (continued) +
| 7485 | - PD i
95+ x 4
| S 36 | 18
| > | SILTY SAND, fine- to medium-grained, with frequent layers |
| o of Silt and Lean Clay, reddish brown, wet, dense. (SM), ill oD |
07 fo10 | 9 1 2
740.5 Bottom of Hole - 101 feet.

Water observed at a depth of 17 feet while drilling.
Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
. 2 -
e UNIQUE NUMBER VAN | &
METROPOLITAN AR
H c L C 1 1
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2096SB 880.0 (Surveyed)
Location  Hennepin Co. Coordinate: X= Y= (ft.) Drill Machine 7506 SHEET 1 of 3
. . . . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 4/25/14
No Station-Offset Information Available SPT | MC | COH Y - Other Tests
[S)
= | Depth| & s Neo | (%) | (s | (pch) |&  Or Remarks
~ = =
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
0.9 [Y{ LEAN CLAY with SAND, trace roots, dark brown, moist,
T 879.1 (CLwS), topsoil +
: LEAN CLAY with SAND, trace Gravel, brown, moist, rather 10 :
stiff, (CLwS), till H
5 50 1
| 875.0 |* - 17 |
[ o It !
i o 17 |
1 > -1 SILTY SAND, fine- to medium-grained, with Gravel, brown, H 1
.| moist, medium dense, (SM), till
10 . 19 T
| x T |
1 130 10 |
15+ 7 T
1 POORLY GRADED SAND, fine- to medium-grained, with 1
| Gravel, light brown to brown, moist, dense to medium H |
dense, (SP), outwash 1
T Layer of Lean Clay at 17 feet. H T
20-- 200 |- - 1
860.0 | - | POORLY GRADED SAND with SILT, fine- to 12
| 900 | .| medium-grained, trace Gravel, brown, moist, medium H T
T . dense, (SP-SM), outwash T
| 858.0 35 |
25+ 20 T
1 ) ) ) 38+ 1 *No sample recovery.
T SANDY LEAN CLAY, fine- to medium-grained, trace Gravel, T
+ brown, moist, very stiff to hard, (CLS), till Emd +
30—+ 34 T
i 18 |
BT oamo [ 39 T
T *." 4 CLAYEY SAND, trace Gravel, brown, moist, hard, (SC), till T
| 370 | T |
843.0 |* - ) ) ) . 23
T “." 2 SILTY SAND, fine-grained, brown, moist, medium dense, T
T x| (sm, ill T T
40 400 | . . iR
| 840.0 A
I POORLY GRADED SAND, fine- to medium-grained, light |9 L I
| brown to 70 feet then brown, moist to 75 feet then wet, 18 |
medium dense to dense, (SP), outwash H
5, 77777 S = [
Index Sheet Code 3.0 (Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION S Z
BRAUN" )S z =
e UNIQUE NUMBER ya %, S
INTERTEC _ METROPOLITAN 7 pp 1o\

U.S. Customary Units il e
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2096SB 880.0 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
= | Depth| & s Neo | (%) | (ps | (pch) |&  Or Remarks
~ = =
8 g - €T REC RQD ACL Core |s  Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
T 28
I 4T I
| 25 |
L H L
50+ 26 T
55—+ 34 T
60— 32 T
I POORLY GRADED SAND, fine- to medium-grained, light I
brown to 70 feet then brown, moist to 75 feet then wet,
: medium dense to dense, (SP), outwash (continued) :
6577 32 T
70+ 27 T
Y51 30* T *Switched to mud rotary
| S 1 drilling method after 75-foot
| | sample.
| PD |
| 800 |~ I
so-j 800.0 |- - a7 T
f o PD
T ".".| POORLY GRADED SAND with SILT, fine- to L T
85+ -+ medium-grained, with Gravel, gray, waterbearing, dense, 47 T
L | (SP-SM), outwash T
90| 900 | " - 1 4 ]
(Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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§\$ 17/4

LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION = Z,
BRAUN" )S z =
_ METROPOLITAN 7 or TR
U.S. Customary Units il e
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2096SB 880.0 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
x Depth g, 5 Neo | (%) | (psf) | (pch |&  Or Remarks
8 g - €T REC RQD ACL Core |s  Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
790.0 31
: SILT with SAND, with frequent layers of Fat Clay, gray, wet, PD :
| dense, (MLwS), glaciofluvium i
7T 960 sl
784.0 Bottom of Hole - 96 feet.

Water observed at 75 feet while drilling.
Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
. = =
BRAUN 2 -
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2118SB 837.8 (Surveyed)
Location  Hennepin Co. Coordinate: X=485180 Y=125086 (ft.) | Drill Machine 7507 SHEET 1 0f 3
N . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 5/22/14
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
T | Depth | 3 g| Neo | (%) | (ps) | (pch | &  Or Remarks
~ = =
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
1.0 CLAYEY SAND, trace roots and Gravel, dark brown, moist. 13
| 836.8 (SC), topsail fill T
+ CLAYEY SAND, trace Gravel, dark brown, moist. (SC), fill 17 T 14
5| 50 T L
832.8
T PEAT, trace shells, black, wet. (PT), fill 17 + 34
1 70 H 1
830.8
T 15 1 27
10; H _; Switched to mud rotary
LEAN CLAY, trace Gravel, black, wet. (CL), fill 8 29 drilling method after 10-foot
T T sample.
1 PD 1 *Sampler encountered large
T 140 62* | 101 root at 12 feet.
| 8238 |
15+ b -
T LEAN CLAY, trace Gravel, brown and gray, wet, rather stiff. 10 L 24
1 (CL), alluvium PD T
| 190 noe
818.8 PD
20 N 7 1 44 DD=112 pcf
1 FD 1 qgp=2 tsf
T 12 T 35
25+ FD -+
i 8 | 46
4 PD 4
il 8 T 38 qu=2760 psf
il 1 DD=82 pcf
30+ PD - gp=1 tsf
1 8 | 50 gp=1 tsf
T FAT CLAY, gray, wet, rather stiff to soft. (CH), alluvium PD T
T 7 7T 41
35— b -
i 5 1 47
1 PD 1 qp=3/4 tsf
T 7 17 42
i o i
40 1 6 |l 55 DD=66 pCf
4 PD 4
T 6 | 52
N o I A N A

5
Index Sheet Co

de 3.0 (Continued Next Page)

So}I Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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NE S
%\\$ 17/4

LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION S Z
BRAUN" )S z =
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2118SB 837.8 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
- Depth g) 5 Neo | (%) | (ps | (pch) |&  Or Remarks
8 g - €T REC RQD ACL Core |s  Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
| 4 | 60
L PD L
I 6 | 72
50+ FD - qp=1/2 tsf
T FAT CLAY, gray, wet, rather stiff to soft. (CH), alluvium 3 L 64
- (continued) -
| PD |
55—+ -
i 5 L1 34
| s80 i
| 779.8 PD 1
60— - qp=1 1/2 tsf
i 25 1 12
| PO ]
65— SANDY LEAN CLAY, trace Gravel, gray, wet, very stiff. T _
1 (CL), till 28 | 16 DD=124 pCf
| PO ]
70+ 22 T 12 qu=4560 psf
T T DD=129 pcf
1 730 1
| 7648 |- PD i
75—+ N 4
i C 28 | 21
o Cobbles or Boulder from
| o T about 76 to 79 feet.
i o PD i
80— -+ *No sample recovery.
T ".".| POORLY GRADED SAND, fine- to medium-grained, gray, 45" L
+ - | waterbearing, medium dense to very dense. (SP), outwash +
[ o POl ]
5 | il
i o 54 1 19
[ - POl ]
o S (Continued Next Page) ~ Soil Class:J. Kirk Rock Class: Edit: Date: 7/26/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION S Z
BRAUN' )S z =
_ METROPOLITAN AR
U.S. Customary Units il e
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2118SB 837.8 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
T | Depth | 3 g| Neo | (%) | (ps) | (pch | &  Or Remarks
~ = =
8 g - €T REC RQD ACL Core |s  Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
I o 32 | 15
I PD I
95 o +
| P 52 | 18
1 PD in
I | POORLY GRADED SAND, fine- to medium-grained, gray, I
100 . .| waterbearing, medium dense to very dense. (SP), outwash 41 T 12 Gravel encountered at 100
i ", .| (continued) T feet.
105+ PD T
| 109.0 |
728.8
110*: 50 [ 13 DD=122 pcf
115 SANDY LEAN CLAY, trace Gravel, gray, wet, hard. (CL), till PD -
20T 1210 67 T 13
716.8 Bottom of Hole - 121 feet.

Water level obscured due to drilling fluids used during mud
rotary drilling operation.
Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
. = =
e UNIQUE NUMBER VAN | &
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2119SB 834.6 (Surveyed)
Location  Hennepin Co. Coordinate: X=485442 Y=124842 (ft.) | Drill Machine 7506 SHEET 10f3
- - Drillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 5/5/14
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
= | Depth| & s Neo | (%) | (s | (pch) |&  Or Remarks
~ = =
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
0.2 SANDY LEAN CLAY, trace Gravel, black, moist. (CLS), 24
T 8344 \topsoil il / T
1 CLAYEY SAND, trace Gravel, with frequent layers of Lean 6 1L 17 DD=112 pcf
1 Clay, brown, wet. (SC), fill H 1
5,, -
1 6.0 16 | 12
8286 # _ T
T +f° ORGANIC CLAY, trace roots, trace shells, with wood T DD=85 pcf
1 P, & pieces, black, moist. (OL), swamp deposit 16 1 33 OC-5°/p
. %0 Le H 1 =5%
Yol 8256 |* - ) 1
i o E:”LAYEY SAND, trace Gravel, brown, wet, very stiff. (SC), 14 i 14 Drillers Note: Switched to
| 120 |- ' PD 1 mud rotary drilling method
| 8226 SANDY LEAN CLAY, with Gravel, with Sand seams, gray, on | 26 after 10-foot sample.
| 140 moist, very stiff. (CL), till i
820.6 D
15—+ 10 T 28
| PD |
i 12 | 25
£ PD £
20+ 10 T 22 DD=104 pCf
T LEAN CLAY, with layers of Fat Clay, gray, wet, rather stiff to = T LL=35, PL=12, PI=23
1 stiff. (CL), till 1
i 11 1 29
£ PD £
25 11 T 23
| PD |
1 15 | 23
1 29.0 .. 1
805.6 D
30T 11 T 18
| PD |
1 15 | 23
4 PD 4
35+ SANDY LEAN CLAY, trace Gravel, gray, wet, rather stiff to 10 T 17 DD=114 pcf
T stiff. (CL), till + LL=36, PL=12, PI=24
PD
i 14 | 15
£ PD £
40 11 T 21
| 420 7 PD |
r . CLAYEY SAND, with Gravel, gray, wet, stiff to hard. (SC), T
+ St il PD +

5
Index Sheet Co

de 3.0 (Continued Next Page)

So}I Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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N\ 17/4

AN
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION S Z
BRAUN" )S 5 =
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2119SB 834.6 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
x Depth | & s Neo | (%) | (psf) | (pch |&  Or Remarks
5 g - €% REC RQD ACL Core |5  Formation
Q | Eley. | 3 Classification S8 (% | (% | () Breaksc or Member
x 40 10
r . CLAYEY SAND, with Gravel, gray, wet, stiff to hard. (SC), r
| 47.0 till (continued) PD .
| 7876 18 L 15
L PD L
50 19 T 16
| FAT CLAY, trace Gravel, gray, moist, very stiff. (CH), till PD |
55— 22 T 24 DD=102 pCf
| L LL=55, PL=18, PI=37
| 580 I
| 7766 % D
60 - 12 T 13 DD=121 pcf
: >< CLAYEY SAND, trace Gravel, gray, wet, rather stiff to stiff. PD :
| < (SC), till |
657j S Sl *No sample recovery.
680 | I
| 766.6 | = I
70T X 100* *No sample recovery. Rock
I x | in tip.
I " PD| |
[Chy :X, : 59 T 12
. o , _ , , PD .
| - 71 SILTY SAND, fine- to m§d|um-gralned, with Gravel, gray, |
g0l = wet, very dense. (SM), till 67 T 9 P200=14%
| X . PD |
85+ >< . N 58 T 18
i o PD -
90, 77777 ;/7/, 777777777777777777777777777 — - 4+ I\ ]

(Continued Next Page)

So}I Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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NES
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION = Z,
BRAUN" )S z =
_ METROPOLITAN 7 op 1R
U.S. Customary Units ° .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2119SB 834.6 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
x Depth g, 5 Neo | (%) | (psf) | (pch |&  Or Remarks
8 g - €T REC RQD ACL Core |s  Formation
Q | Eley. | 3 Classification S& (% (% | (W Breaks&  or Member
:>< ’ 80 14
+ " SILTY SAND, fine- to medium-grained, with Gravel, gray, ~ |FPD 8
L X - wet, very dense. (SM), till (continued) r
BT 960 | 55 T 10
738.6 Bottom of Hole - 96 feet.

Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
N:\GINT\PROJECTS\MINNEAPOLIS\201300213-MNDOT.GPJ




R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
. = =
e UNIQUE NUMBER VAN | &
_ METROPOLITAN AN TETIN
U.S. Customary Units ° .
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2137SB 835.2 (Surveyed)
Location  Hennepin Co. Coordinate: X=485655 Y=124685 (ft.) | Drill Machine 7506 SHEET 1 0f 3
N . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 57114
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
= | Depth| & s Neo | (%) | (s | (pch) |&  Or Remarks
~ = =
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
02 [ SANDY LEAN CLAY, trace roots, trace Gravel, dark brown, 19
T 835.0 \moist. (CLS), topssoail fill / T
T SANDY LEAN CLAY, trace Gravel, trace roots, dark brown T
+ and black, moist. (CLS), fill 9 1 22
1 4.0 H 1
831.2
5T 19 T 23
i 29 | 9
1 CLAYEY SAND, with Gravel, with lenses of Lean Clay, H 1
Yol brown and gray, moist to 10 feet then wet. (SC), fill 1
16 Drillers Note: Switched to
T PD T mud rotary drilling method
T T after 10-foot sample.
i 22 | 13
15+ ' SANDY LEAN CLAY, with Gravel, occasional Cobbles, 37* T 3
s brown and gray, wet. (CLS), fill +
1 17.0 PD 1
| 818.2 CLAYEY SAND, with Gravel, with lenses of Lean Clay, gray 16 | 13
19.0 and brown, wet. (SC), fill
| 8162 P i Il
20+ 0° L@ 3 T 54 OC=3%
i b, 5 i
1 @ P 1
1 q 5 | 80
'.
£ .. PD £
25+ '. ' 4 T
i R i
i ,® PD i
+ g ; 3 | 144
y SLIGHTLY ORGANIC to ORGANIC SILT, with shells, trace
T () fibers, trace roots, gray with layers of black, wet. (OL), PD T
30—+ . @ swamp deposit 3 T 104 OC=10%
il <@ il
1 '-. PD 1
i
i '. ' 3 | 116
4 e PD 4
35 .‘. 3 T 99
+ . —+
1 b, PD 1
| @ 4 | 84 *Rock in tip of sampler.
39.0 [
£ PD £
796.2 ®
40 o 4 T 63
T L/ SLIGHTLY ORGANIC SILT, trace roots, with shells, with PD T
T .® wood pieces, dark gray and black, wet. (OL), swamp T 0C=3%
+ N . deposit 5 | 47 o7
"
S X L I TR R A
Index Sheet Code 3.0 (Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
BRAUN" )S 5 =
e — ‘ Z, )
INTERTEC UNIQUE NUMBER METROPOLITAN @47 o H{%%%Q
U.S. Customary Units ° .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2137SB 835.2 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
- Depth g) 5 Neo | (%) | (ps | (pch) |&  Or Remarks
3 : - £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
e 3
| > & SLIGHTLY ORGANIC SILT, trace roots, with shells, with PD I
48.0 'g NI wood pieces, dark gray and black, wet. (OL), swamp 9 30
T 7872 [x -|\deposit (continued) T
T 50.0 . 1 CLAYEY SAND, with Gravel, gray, wet, rather stiff. (SC), till PD T
50*: 7852 10 ij 44 LL=61; PL=24; PI=37
4 PD 4
4 PD 4
55 15 T
T FAT CLAY, trace Gravel, gray, wet, rather stiff to very stiff. T
1 (CH), til 1
i PD i
60— 17 T 23
| 630 i
| 7722 D i
657 21 T 24
i SANDY LEAN CLAY, with Gravel, gray, wet, very stiff. (CL), | P) i
till
70+ 2% T
| 730 |
| 7622 [* - D |
wT - 30 T 11
] " PD| |
80+ < 36 T
T 'x ".| CLAYEY SAND, with Gravel, with frequent lenses of Lean T
+ -7 Clay, gray, wet, medium dense to very dense. (SC), till +
il x PD T
85—+ X - 35 1T M
{ 0 PD|
90— — — | ;;/,,,,,,,,,,,,,f ,,,,,,,,,,,,,, - ¢+ 1 i ]
(Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION S Z
BRAUN" )S z =
e UNIQUE NUMBER ya %, S
INTERTEC _ METROPOLITAN 7 pp 1o\
U.S. Customary Units il e
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2137SB 835.2 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
- Depth | & s Neo | (%) | (ps | (pch) |&  Or Remarks
Q g o €T REC RQD ACL Core|s  Formation
Q | Eley. | 3 Classification S& (% (% | (W Breaks&  or Member
:>< Sand Tayer encountered at 90 feet. 54 13
| .. -'| CLAYEY SAND, with Gravel, with frequent lenses of Lean |
93.0 | - Clay, gray, wet, medium dense to very dense. (SC), till PD
T 7422 7 (continued) T
95j X 5 SANDY SILT, gray, wet, very dense. (ML), glaciofluvium 53 i
| 980 | i
| 7372 < D i
100 < 77 T 23
T ’ “| SILTY SAND, fine- to medium-grained, with Gravel, brown T
105+ X -, and gray, waterbearing, very dense to dense. (SM), till PD -
MO 410 | 48 T 19
724.2 Bottom of Hole - 111 feet.

Water not observed while drilling.
Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 7/28/14
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é N &

METROPOLITAN
COoOUNSTE h

o CONE PENETRATION TEST RESULTS
BRAUN UNIQUE NUMBER d

&%
INTE RTEC U.S. Customary Units i

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
SWLRT 2105CW 844.3 (Surveyed)

TRraT 1N

X

Location  Co. Coordinate: X=484480 Y=125283 (ft.) | CPT Machine CPT-1 SHEET 10of 2

Latitude (North)= Longitude (West)= CPT Operator Date Completed
No Station-Offset Information Available Hole Type CPT-STD/PWP-DISS 5/12/14

Interpreted Soil oy . , P ,
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 024681 201612 8 4 0 1600 3200 4800 6400 80000 2 4 6 8 10 O 40 80 120160

HH‘HH o

TTTT HH‘HH‘HH‘HH

T
1

HH‘\H
TTT LT LI
1

1y

I H‘HH PNE|

-
‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘\\H‘\H\‘HH‘HH‘HH‘HH‘HH‘\H\‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH

WHH HHM\H‘HH‘HH‘HH‘HH‘HH‘HH TTTT

Index Sheet Cod

Soil Class: Rock Class: Edit: Date: 8/4/14
N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT-CPT-DXF.GPJ




4: \$NE§0/\4

METROPOLITAN
C O UNGC L

5 2
B R Au " sm CONE PENETRATION TEST RESULTS ;;j E
- S
UNIQUE NUMBER L
) Or 1R
|NTE RTEC U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
SWLRT 2105CW 844.3 (surveyed)
Mn/DOT GEOTECHNICAL SECTION - CONE PENETRATION TEST RESULTS SHEET 2 of 2
Interpreted Soil oy . , P ,
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)

02 46 810 20 16 12 8 4 O 1600 3200 4800 6400

80000 2 4 6 8 10 0 40 80 120160
Bottom of Holg 143,41 I

Soil Class: Rock Class: Edit: Date: 8/4/14
N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT-CPT-DXF.GPJ




AN

MET

ROPOLITAN
u N C L

BRAUN

INTERTEC

CONE PENETRATION TEST RESULTS

UNIQUE NUMBER
U.S. Customary Units

NES
o /. 7
s J
© —
= <TC
7z &
“Z &
% 3
v §
7 op TR

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
SWLRT 2106CW 837.7 (Surveyed)
Location  Co. Coordinate: X=484537 Y=125277 (ft.) | CPT Machine CPT-1 SHEET 10of 2

Latitude (North)=

Longitude (West)=

CPT Operator

Date Completed

No Station-Offset Information Available

Hole Type CPT-STD/PWP-DISS

5/12/14

Depth

Elevation

Interpreted Soil
Behavior Type

UBC 1990 FR
02 46 810

Sleeve Eriction
(psi)

20 16 12 8 4 O

1600 3200 4800 6400

Tip Resistance
(psi) (%)

8000 0 2

Friction Ratio

4 6 8

Pore Prgssure
(psi)

10 0 40 80 120160

H‘HH‘HH o

T HH‘HH

H‘HH

T

TTTT

WH\I‘HH[HH‘HH‘HH‘HH‘HH‘HH‘HHM\ T

‘HHT\WW\‘WH

e
T T T l

5 U A 0 e

TITTTTTT]

(

1111 HH‘HH‘PH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘H\\‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH

W

Index Sheet Cod

wmww

Soil Class: Rock Class: Edit: Date: 8/4/14
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METROPOLITAN
C O UNGC L

5 2
B RA“ " sM CONE PENETRATION TEST RESULTS ;;j EE
- 3
UNIQUE NUMBER % N@
. OF 1R
|NTE RTEC U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
SWLRT 2106CW 837.7 (Surveyed)
Mn/DOT GEOTECHNICAL SECTION - CONE PENETRATION TEST RESULTS SHEET 2 of 2
Interpreted Soil oy . , P ,
Depth Behavior Type Sleeve Er/ct/on Tip ReSI§tance Friction Ratio Pore Prgssure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)

02 46 810 20 16 12 8 4 O 1600 3200 4800 6400

80000 2 4 6 8 10 0 40 80 120160
Bottom of Holg 143,08 I

Soil Class: Rock Class: Edit: Date: 8/4/14
N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT-CPT-DXF.GPJ




WNESy
4/_& N &

METROPOLITAN
( o u N C L

o CONE PENETRATION TEST RESULTS
BRAUN UNIQUE NUMBER d

&%
INTE RTEC U.S. Customary Units i

TRraT 1N

3

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
SWLRT 2107CB 847.8 (Surveyed)

Location  Co. Coordinate: X=484566 Y=125333 (ft.) | CPT Machine CPT-1 SHEET 1 of 1

Latitude (North)= Longitude (West)= CPT Operator Date Completed
No Station-Offset Information Available Hole Type CPT-STD/PWP-DISS 5/12/14

Interpreted Soil oy . , P ,
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

UBC 1990 FR (psi) (psi) (%) (psi)
2016 12 8 4 0 1600 3200 4800 6400 80000 2 4 6 8 10 O 40 80 120160

Elevation

280
® o

I

-
o

T‘

I *Tu

LT
T

I
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Bottom of Hole 97.26

Index Sheet Cod Soil Class: Rock Class: Edit: Date: 8/4/14
NAGINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT-CPT-DXF.GPJ
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o CONE PENETRATION TEST RESULTS
BRAUN UNIQUE NUMBER d

&%
INTE RTEC U.S. Customary Units i

TRraT 1N

X

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
SWLRT 2108CB 846.9 (Surveyed)
Location  Co. Coordinate: X=484692 Y=125400 (ft.) | CPT Machine CPT-1 SHEET 1 of 1
Latitude (North)= Longitude (West)= CPT Operator Date Completed
No Station-Offset Information Available Hole Type CPT-STD/PWP-DISS 5/12/14
Interpreted Soil .. . . P ,
Depth Behgv,o, Type Sleeve Er/ct/on Tip ReSI§tance Friction Ratio Pore Prgssure
Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 02 46 810 20 16 12 8 4 0 1600 3200 4800 6400 80000 2 4 6 8 10 0O 40 80 120160
— 846.9 e F o : : : ; : : : : : : : : P : : : : : : :
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Bottom of Hole 99.83

Index Sheet Cod Soil Class: Rock Class: Edit: Date: 8/4/14
NAGINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT-CPT-DXF.GPJ
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BRAUN UNIQUE NUMBER d

&%
INTE RTEC U.S. Customary Units i

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
SWLRT 2109CB 840.9 (Surveyed)

TRraT 1N

X

Location ~ Co. Coordinate: X=484758 Y=125406 (ft.) | CPT Machine CPT-1 SHEET 1 of 1

Latitude (North)= Longitude (West)= CPT Operator Date Completed
No Station-Offset Information Available Hole Type CPT-STD/PWP-DISS 5/12/14

Interpreted Soil oy . , P ,
Depth Behavior Type Sleeve Friction Tip Resistance Friction Ratio Pore Pressure

Elevation UBC 1990 FR (psi) (psi) (%) (psi)
0 024681 201612 8 4 0 1600 3200 4800 6400 80000 2 4 6 8 10 O 40 80 120160

835.9
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Bottom of Hole 100.02

Index Sheet Cod Soil Class: Rock Class: Edit: Date: 8/4/14
NAGINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT-CPT-DXF.GPJ
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CONE PENETRATION TEST RESULTS

UNIQUE NUMBER
U.S. Customary Units

X

NES
§\$ 17/4

TRra1 O

U
oF 1R

State Project Bridge No. or Job Desc. Trunk Highway/Location Sounding No. Ground Elevation
SWLRT 2110CB 840.5 (Surveyed)
Location  Co. Coordinate: X=484958 Y=125289 (ft.) | CPT Machine CPT-1 SHEET 1 of 1
Latitude (North)= Longitude (West)= CPT Operator Date Completed
No Station-Offset Information Available Hole Type CPT-STD/PWP-DISS 5/12/14

Depth

Elevation

Interpreted Soil
Behavior Type

UBC 1990 FR
02 46 810

Sleeve Eriction
(psi)

20 16 12 8 4 O

Tip Resi§tance
(psi)

1600 3200 4800 6400

8000 0 2

Friction Ratio
(%)

Pore Pressure

(psi)

4 6 8 10 0 40 80 120160

Index Sheet Cod

Bottom of Hole 99.9

Soil Class: Rock Class: Edit: Date: 8/4/14
N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT-CPT-DXF.GPJ




Summary of Anticipated Pile Lengths — Abutment and Piers - PDA Analysis

Anticipated | Factored
Cutoff Load Nominal 0.D.of | Approximate Approximate
Elevation yQ, Resistance Pipe Pile | Tip Elevation Pile Length
Boring/Substructure (feet) (tons) R, (tons) (inches) (feet) (feet)

120 | 185[370kips] | 16.0 791 45

2108CB (Pier 1) 835
140 215 [430 kips] 16.0 776 60
120 | 185[370kips] | 16.0 772 65

2109CB (Pier 2) 837
140 215 [430 kips] 16.0 767 70
120 185 [370 kips] 16.0 772 70

2109CB (Pier 3) 839
140 215 [430 kips] 16.0 767 75
120 185 [370 kips] 16.0 785 55

2094SB (Pier 4 and
. 841
Pier 5

140 215 [430 kips] 16.0 780 60
120 185 [370 kips] 16.0 785 60

2094SB (Pier 6) 845
140 215 [430 kips] 16.0 780 65
120 185 [370 kips] 16.0 807 40

2110CB (Pier 7) 847
140 215 [430 kips] 16.0 797 50
120 185 [370 kips] 12.0 793 45

2110CB (Pier 8) 838
140 215 [430 kips] 12.0 788 50
120 185 [370 kips] 16.0 802 30

2095SB (Pier 9) 832
140 215 [430 kips] 16.0 792 40
120 185 [370 kips] 16.0 775 55

2118SB (Pier 10) 830
140 215 [430 kips] 16.0 770 60




Summary of Anticipated Pile Lengths — Abutment and Piers - PDA Analysis

Continued
Anticipated | Factored
Cutoff Load N Nominal 0.D. of Approximate Approximate
Elevation 2yQ, Resistance Pipe Pile | Tip Elevation Pile Length
Boring/Substructure (feet) (tons) R, (tons) (inches) (feet) (feet)

120 185 [370 kips] 16.0 783 45

2064SB (Pier 11) 828
140 215 [430 kips] 16.0 778 50
120 185 [370 kips] 16.0 780 40

2119SB (Pier 12) 828
140 215 [430 kips] 16.0 783 45
120 185 [370 kips] 16.0 788 40

2065SB (Pier 13) 828
140 215 [430 kips] 16.0 783 45
120 185 [370 kips] 16.0 766 60

2137SB (Pier 14) 826
140 215 [430 kips] 16.0 761 65
120 185 [370 kips] 16.0 797 30

2066SB (Pier 15) 827
140 215 [430 kips] 16.0 792 35
120 185 [370 kips] 16.0 794 35

2047SB (Pier 16) 829
140 215 [430 kips] 16.0 784 45
120 185 [370 kips] 16.0 799 30

2048SB (Pier 17) 829
140 215 [430 kips] 16.0 794 35
120 185 [370 kips] 12.0 833 30

2096SB (East

Abutment) 863

140 215 [430 kips] 12.0 828 35




Summary of Anticipated Pile Lengths — Abutment and Piers — MPF12 Analysis

Anticipated | Factored
Cutoff Load Nominal 0.D.of | Approximate Approximate
Elevation yQ, Resistance Pipe Pile | Tip Elevation Pile Length
Boring/Substructure (feet) (tons) R, (tons) (inches) (feet) (feet)

120 240 [480 kips] 16.0 766 70

2108CB (Pier 1) 835
140 | 280[560kips] | 16.0 761 75
120 240 [480 kips] 16.0 767 70

2109CB (Pier 2) 837
140 280 [560 kips] 16.0 762 75
120 240 [480 kips] 16.0 767 75

2109CB (Pier 3) 839
140 280 [560 kips] 16.0 762 80
120 240 [480 kips] 16.0 775 65

2094SB (Pier 4 and
. 841
Pier 5)

140 280 [560 kips] 16.0 770 70
120 240 [480 kips] 16.0 775 70

2094SB (Pier 6) 845
140 280 [560 kips] 16.0 770 75
120 240 [480 kips] 16.0 797 50

2110CB (Pier 7) 847
140 280 [560 kips] 16.0 792 55
120 240 [480 kips] 12.0 788 50

2110CB (Pier 8) 838
140 280 [560 kips] 12.0 763 75
120 240 [480 kips] 16.0 792 40

2095SB (Pier 9) 832
140 280 [560 kips] 16.0 787 45
120 240 [480 kips] 16.0 775 55

2118SB (Pier 10) 830
140 280 [560 kips] 16.0 770 60
120 240 [480 kips] 16.0 778 50

2064SB (Pier 11) 828
140 280 [560 kips] 16.0 773 55




Summary of Anticipated Pile Lengths — Abutment and Piers — MPF12 Analysis

Continued
Anticipated | Factored
Cutoff Load Nominal 0.D.of | Approximate | Approximate
Elevation yQ, Resistance Pipe Pile | Tip Elevation Pile Length
Boring/Substructure (feet) (tons) R, (tons) (inches) (feet) (feet)

120 240 [480 kips] 16.0 783 45

2119SB (Pier 12) 828
140 280 [560 kips] 16.0 778 50
120 240 [480 kips] 16.0 783 45

2065SB (Pier 13) 828
140 280 [560 kips] 16.0 778 50
120 240 [480 kips] 16.0 761 65

2137SB (Pier 14) 826
140 280 [560 kips] 16.0 756 70
120 240 [480 kips] 16.0 797 30

2066SB (Pier 15) 827
140 280 [560 kips] 16.0 792 35
120 240 [480 kips] 16.0 784 45

2047SB (Pier 16) 829
140 280 [560 kips] 16.0 779 50
120 240 [480 kips] 16.0 799 30

2048SB (Pier 17) 829
140 280 [560 kips] 16.0 794 35
120 280 [560 kips] 12.0 833 30

2096SB (East

Abutment) 863

140 280 [560 kips] 12.0 823 40




Summary of Anticipated Pile Lengths — Screen Wall — PDA Analysis

Anticipated Bottom of Factored RNo'n:inaI 0.D. of | Approximate | Approximate
Grade Beam Load esistance Pipe Pile | Tip Elevation | Pile Length
Boring/Sounding Elevation (feet) >yQ, (tons) R, (tons) (inches) (feet) (feet)
2108CB 832 100 154 [307 kips] 10.0 762 70
2109CB 834 100 154 [307 kips] 10.0 769 65
2094SB 836 100 154 [307 kips] 10.0 776 60
2110CB 838 100 154 [307 kips] 10.0 793 45

Summary of Anticipated Pile Lengths — Screen Wall — MPF12 Analysis

Anticipated Bottom of Factored RNo'rr;inaI 0.D. of | Approximate | Approximate
Grade Beam Load esistance Pipe Pile | Tip Elevation | Pile Length
Boring/Sounding Elevation (feet) >yQ, (tons) R, (tons) (inches) (feet) (feet)
2108CB 832 100 200 [400 kips] 10.0 757 75
2109CB 834 100 200 [400 kips] 10.0 764 70
2094SB 836 100 200 [400 kips] 10.0 771 65
2110CB 838 100 200 [400 kips] 10.0 768 70




Prairie Center Drive Bridge - Pier 17 North
Boring: 2047SB
16.0-inch Closed Ended Pipe Pile
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Prairie Center Drive Bridge - Pier 19
Boring: 20485B
16.0-inch Closed Ended Pipe Pile
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Prairie Center Drive Bridge - Pier 12
Boring: 2064SB
16.0-inch Closed Ended Pipe Pile
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Prairie Center Drive Bridge - Pier 14
Boring: 20655B
16.0-inch Closed Ended Pipe Pile
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Prairie Center Drive Bridge - Pier 17 South
Boring: 20665B
16.0-inch Closed Ended Pipe Pile

830
\
\
\
820 \
\\
\\
\\
\\
S~
810 ~
™

g \
c
s .y
o — ~ == BOPC = ~825 feet MSL
@ T~
@ e~
w N === 16.0-inch CIP Pipe Pile

800

N
N
N\
N
N
790
N
N
——_-~
780
0 100 200 300 400 500 600 700 800 900 1000

Nominal Geotechnical Resistance (kips)

BRAUN

Braun Project No. BL-13-00213 INTERTEC




Prairie Center Drive Bridge - Grade Beam
Boring: 2094SB
10.0-inch Closed Ended Pipe Pile
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Prairie Center Drive Bridge - Pier 5and 6
Boring: 2094SB
16.0-inch Closed Ended Pipe Pile
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Prairie Center Drive Bridge - Pier 9
Boring: 2095SB
16.0-inch Closed Ended Pipe Pile

840

\
N
830 \

820

810

800 AN

Elevation (ft)

N\ == BOPC = ~835 feet MSL

J

=== 16.0-inch CIP Pipe Pile

790 ——

780 AN

770 ™

760

0 100 200 300 400 500 600 700 800 900 1000
Nominal Geotechnical Resistance (kips)

BRAUN

Braun Project No. BL-13-00213 INTERTEC




Prairie Center Drive Bridge - East Abutment
Boring: 2096SB
12.0-inch Closed Ended Pipe Pile
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Prairie Center Drive Bridge - Grade Beam
Sounding 2108CW
10.0-inch Closed Ended Pipe Pile
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Prairie Center Drive Bridge - Pier 1
Sounding 2108CB
16.0-inch Closed Ended Pipe Pile
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Prairie Center Drive Bridge - Grade Beam
Sounding: 2109CB
10.0-inch Closed Ended Pipe Pile
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Prairie Center Drive Bridge - Pier 2 and 3
Sounding: 2109CB
16.0-inch Closed Ended Pipe Pile
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Prairie Center Drive Bridge - Grade Beam
Sounding: 2110CB
10.0-inch Closed Ended Pipe Pile

840 T

L7

830

820 N

810

y 4

800 N

790

BOGB = ~836 feet MSL

Elevation (ft)

«===10.0-inch CIP Pipe Pile

780

770 \

760

750 A

740

0 100 200 300 400 500 600 700 800 900 1000
Nominal Geotechnical Resistance (kips)

BRAUN

Braun Project No. BL-13-00213 INTERTEC




Prairie Center Drive Bridge - Pier 8
Sounding: 2110CB
12.0-inch Closed Ended Pipe Pile
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Prairie Center Drive Bridge - Pier 7
Sounding: 2110CB
16.0-inch Closed Ended Pipe Pile
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Prairie Center Drive Bridge - Pier 10
Boring: 2118SB
16.0-inch Closed Ended Pipe Pile
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Prairie Center Drive Bridge - Pier 13
Boring: 2119SB
16.0-inch Closed Ended Pipe Pile
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Prairie Center Drive Bridge - Pier 15 and 16
Boring: 2137SB
16.0-inch Closed Ended Pipe Pile
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Lateral Analysis Results - Deflection
Boring: 2093SB

Deflection (inches)
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Lateral Analysis Results - Moment
Boring: 2093SB

Moment (inch-kips)
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Lateral Analysis Results - Shear
Boring: 2093SB

Shear (kips)
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Lateral Analysis Results - Deflection
Boring: 2066SB

Deflection (inches)
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Lateral Analysis Results - Moment
Boring: 2066SB

Moment (inch-kips)
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Lateral Analysis Results - Shear
Boring: 2066SB

Shear (kips)
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Descriptive Terminology of Soil

-

T ERNATIGHAL

Standard D 2487 - 00
Classification of Soils for Engineering Purposes
(Unified Soil Classification System)

i ificati Particle Size identification
Criteria for Assigning Group Symbols and Soils Classification .,
Group Names Using Laboratory Tests 2 Group Boulders ... -over 12
Symbol| Group Name ® Cobbles ... 3"to 12
3 Sravels Cloan Gravels | C,=>4and1<C.< 3° GW | Well-graded gravel® Gra(‘:"f;rse 03
=0 More than 50% of o e o -
88 | coarse fraction 5% or less fines C,<4and/or1>C_>3¢ GP | Poorly graded graveld . No. 40 3/4”
b % '5 retained on Gravels with Fines Fines classify as ML or MH GM Siity grave] 979 Sand
£ ’\; g No. 4 sieve More than 12% fines ® | Fines classify as CL or CH GC Clayey gravel @19 Coar_se ....................... «.... No. 4 fo No. 10
858 - P Medium .No, 10 to No. 40
& N Sands Clean Sands C,26and1<C <3 SW | Well-graded sand " Fine .. . No. 40 to No. 200
052 igz;:er ?::;gozf 5% or less fines ' C,<6andlor1>C,>3° SP Poorly graded sand” | Silt ....<No. 200, PI< 4 or
© - N apm
8 g passes Sands with Fines Fines classify as ML or MH SM | Silty sand 9 Clay ie:\?:’ 2/30“?,? s4and
S No. 4 sieve More than 12% Fines classify as CL or CH SC_ |Clayeysandfeh |~ on or above "A” fine
@ . Pl > 7 and plots on or above “A” line} CL Lean clayk'm
s i inorganic . .
0 N
Y o S"T_siqi?dd "ﬁli?ys Pl < 4 or plots below “A” line ML |gjtk!m Relat‘Ye Density _°f
”n % 3 less than 50 Organic Liquid limit - oven dried < 075 OL |Organicclay¥'™n Cohesionless Soils
gaw Liguid limit - not dried ) OL Organic sift* '™ ° VEIY I00SE «..oerervecerinnines 0to 4 BPF
28 . b i CH Loose 510 10 BPF
‘® o A . ots on or above “A” line Fatclay «!'m
22| sitsandclays | torganic F—L —— 2 Medium dense . . 11 t0 30 BPF
é5 <Z> Liquid lirmit Pl plots below “A” line MH Elastic siltk '™ 31 o 50 BPF
Ex 50 or more Organic  |L1uid limit - oven dried < 075 OH |Organicclay *'m? Very dense ........cooovvervorecern over 50 BPF
3 Liguid limit - not dried i OH Organicsift* '™ ¢ )
Highly Organic Soils Primarily organic matter, dark in color and organic odor PT Peat Consistency of Cohesive Soils

. Based on the material passing the 3-in (75mm) sieve.
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d. If soil contains215% sand, add “with sand” to group name.

e. Gravelswith 5 to 12% fines require dual symbols:
GW-GM well-graded gravel with silt
GW-GC weli-graded gravel with clay
GP-GM  poorly graded gravel with silt
GP-GC poorly graded gravel with clay

T T

Sands with 5 to 12% fines require dual symbols:
SW-SM  well-graded sand with silt

SW-SC  well-graded sand with clay

SP-SM  poorly graded sand with silt
SP-SC  poorly graded sand with clay

if fines classify as CL-ML, use dual symbol GC-GM or SC-SM.
. [ffines are organic, add “with organic fines” to group name.
. If soil contains 2 15% gravel, add “with gravel” to group name.

. If field sample contained cobbles or boulders, or both, add “with cobbles or boulders or both” to group name.

j. i Atterberg limits plot in hatched area, soil is a CL-ML, silty clay.
k  If soit contains 10 to 29% plus No. 200, add *with sand” or “with gravel” whichever is predominant.
1. If soil contains > 30% plus No. 200, predominantly sand, add “sandy” to group name.
m If soil containse: 30% plus No. 200 predominantly gravel, add “gravelly” to group name.
n. Pt &4 and plots on or above "A" line.
0. Pl <4 or piots below “A” line.
p. Pl plots on or above “A” line.
q. Pl plots below "A” line.
60 7
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’ /
’
50 < e
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~ 40 y fe) P
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@
b= 7’ Q‘e‘
£ 30} ‘
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4 W R ML or OL
v : |
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Liquid Limit (LL)

110

Laboratory Tests
DD Dry density, pcf oC Organic content, %
wD Wet density, pcf s Percent of saturation, %
MC Natural moisture content, % SG Specific gravity
LL Ligiuid fimit, % C Cohesion, psf
PL Plastic limit, % 105 Angle of internal friction
Pl Plasticity index, % qu Unconfined compressive strength, psf
P200 % passing 200 sieve ap Pocket penetrometer strength, tsf

. 6t0 8 BPF

Rather stiff .... 910 12 BPF

Stiff 13 to 16 BPF
Very stiff . . 17 to 30 BPF
Hard over 30 BPF

Drilling Notes

Standard penetration test borings were advanced by 3 1/4” or 6 1/4”
1D hollow-stem augers uniess noted otherwise, Jetting water was used
to clean out auger prior to sampling only where indicated on logs.
Standard penetration test borings are designated by the prefix “ST”
(Split Tube). All samples were taken with the standard 2" OD split-tube
sampler, except where noted.

Power auger borings were advanced by 4” or 6” diameter continuous-
flight, solid-stem augers. Soil classifications and strata depths were in-
ferred from disturbed samples augered to the surface and are, therefore,
somewhat approximate. Power auger borings are designated by the
prefix “B.” .

Hand auger borings were advanced manually with a 1 1/2” or 3 1/4”
diameter auger and were limited to the depth from which the auger could
be manually withdrawn. Hand auger borings are indicated by the prefix
g

BPF: Numbers indicate blows per foot recorded in standard penetration
test, also known as “N” value. The sampler was set 68" into undisturbed
soil below the hollow-stem auger. Driving resistances were then counted
for second and third 8” increments and added to get BPF. Where they
differed significantly, they are reported in the following form: 2/12 for the
second and third 6” increments, respectively.

WH: WH indicates the sampler penetrated soil under weight of hammer
and rods alone; driving not required.

WR: WR indicates the sampler penetrated soil under weight of rods
alone; hammer weight and driving not required.

TW indicates thin-walled (undisturbed) tube sample.

Note: All tests were run in general accordance with applicable ASTM
standards.

Rev. 7107
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Descriptive Terminology

Cone Penetration Test

This document accompanies Cone Penetration Test
Data. Please refer to the Boring Log Descriptive
Terminology Sheet for information relevant to
conventional v. Cone Penetration Test (CPT) boring
logs.

Cone Penetration Test (CPT) sounding was
performed in general accordance with ASTM D 5778
and consistent with the ordinary degree of care and
skill used by reputable practitioners of the same
discipline currently  practicing under  similar
circumstances and in the same locality. No warranty,
express or implied, is made.

Since subsurface conditions outside each CPT
sounding are unknown, and soil, rock and pore water
conditions cannot be relied upon to be consistent or
uniform, no warranty is made that conditions
adjacent to each sounding will necessarily be the
same as or similar to those shown on this log.
Braun Intertec  is  not responsible for any
interpretations,  assumptions,  projections  or
interpolations of the data made by others.

Pore  water pressure measurements and
subsequently interpreted water levels shown on CPT
logs should be used with discretion as they represent
dynamic conditions. Dynamic pore water pressure
measurements may deviate substantially from
hydrostatic conditions, especially in cohesive soils.
In cohesive soils, pore water pressures often take an
extended time to reach equilibrium and thus reflect
their true field level. Groundwater levels can be
expected to vary both seasonally and yearly. The
absence of notations on this log regarding water
does not necessarily mean that groundwater is not
present to the depth explored, or that a contractor will
not encounter groundwater during excavation or
construction.

CPT Terminology
CPT.cc. Cone Penetration Test

CPTU......... Cone Penetration Test with Pore
Pressure measurements
SCPTU....... Cone Penetfration Test with Pore

Pressure and Seismic measurements
Piezocone...Common name for CPTU test

QT e normalized cone resistance
= pore pressure ratio
Frecnmriririens normalized friction ratio

YO ereerenreranaenreessnes overburden pressure

[ 7 O UOTURION effective overburden pressure
gy TIP RESISTANCE

The resistance at the cone corrected for water
pressure. Data is from cone with a 60 degree apex
angle and a 15 cm’ end area.

fs SLEEVE FRICTION RESISTANCE

The resistance along the sleeve of the penetrometer.

F, Friction Ratio
Ratio of sleeve friction over corrected tip resistance.
Fr = fs/ qt

Vs Shear Wave Velocity
A measure of the speed at which a seismic wave
travels through soil/rock.

SBT soiL BEHAVIOR TYPE

Soil Identification methods for the Cone
Penetration Test are based on cormrelation
charts developed from observations of CPT
data and conventional borings. Please note
that these identification charts are provided as
a guide to Soil Behavior Type and should not
be used to infer a soil classification based on
grain size distribution.

Engineering judgment and comparison with
augered borings is especially important in the
proper interpretation of CPT data in certain
geo-materials.

The following charts provide a Soil Behavior
Type for the CPT Data. The numbers
corresponding to different regions on the
charts represent the following soil behavior
types:

Soil Behavior Type based on friction ratio

1000

10 b

Incregs
sansiﬁwi?yg

0.1 1 1
F, (%)
Gy~ Oy - fs o,
Q= o F,-q‘~cmx100/e
Robertson CPT 1990

Soil Behavior Type based on pore pressure

1000~

10{..

ey

04 [ 0.4 0.8 1.2

BQ
% i k)
Q( w««g;w ¥ G4~ qm
Robertson CPT 1980

1 Sensitive, Fine Grained

2 Organic Soils - Peat

3 Clays - Ciay to Silty Clay

4 Silt Mixtures - Clayey Silt to Silty Clay

5 Sand Mixtures - Silty Sand to Sandy Silt
6 Sands - Clean Sand to Silty Sand

7 Gravelly Sand to Sand

8 Very Stiff Sand to Clayey Sand

9 Very Stiff, Fine Grained

U2 PORE WATER MEASUREMENTS

Pore water measurements reported on CPT logs
are representative of pore water pressures
measured at the U2 location, just behind the
cone tip, prior to the sleeve, as shown in the
figure below. These measurements are

0 considered to represent dynamic pore water

pressures due to the local disturbance caused by
the cone tip. Dynamic pore water pressure
decay and static pore water pressure
measurements are reported on a Pore Water
Pressure Dissipation Graph.

22010
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BRAUN Braun Intertec Corporation Phone: 952.995.2000
INTERTEC 11001 Hampshire Avenue S Fax: 952.995.2020
Minneapolis, MN 55438 Web: braunintertec.com

August 29, 2014 Project BL-13-00213

Mr. Don Demers

Southwest Light Rail Transit Project Office

6545 Wayzata Boulevard, Suite 500

Wayzata, MN 55426

Re: Summary of Boring Information and Preliminary Retaining Wall Recommendations

Proposed Retaining Walls 110 and 111 - 30% Design
STA 2102+80 to STA 2109+00
Eden Prairie, Minnesota

Dear Mr. Demers:

This purpose of this letter is to provide you and the design team with a summary of our preliminary soil
boring information in the area of retaining walls RTW-W110 and RTW-W111, referred to as the Costco
Hill retaining walls, to provide preliminary retaining wall design information. A final geotechnical report
should be prepared after final geotechnical design borings are completed.

A. Subsurface Investigation Summary
A.1. Summary of Historical Boring Information

Due to site terrain and vegetation, final design soil borings have not been completed. Due to the steep
slope in the area, we were only able to complete three (3) soil borings at this time. The table below
provides information on the borings including numbering, track stationing, and the ground surface

elevation at the boring location:

Table 1. Soil Boring Information near the Proposed Retaining Walls

Surface Elevation at Boring

Location
Boring Approximate Track Station (ft)
2096SB 2102475 880.0
20985W 2303+80 880.0

2102SW 2309+25 884.8
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A.2. Description of Foundation Soil Conditions

A.2.a. General Soil Profile
As mentioned previously, a limited number of borings were performed at the proposed wall locations.
The following paragraphs describe the soils encountered at the drilled boring locations.

A.2.b. Topsoail
Lean clay and sandy lean clay topsoil was encountered at Borings 2096SB and 2102SW and ranged in
thickness from approximately 3 to 12 inches thick.

A.2.c. Fill

Fill soil was encountered at the surface of Boring 2098SW and extended to a depth of 12 feet beneath
the surface. The fill consisted of sandy lean clay. Of the 12 feet of fill, the lower 5 feet (from 7 to 12
feet) were slightly organic.

The penetration resistances in the fill ranged from 6 to 15 Blows per Foot (BPF).

A.2.d. Glacial Deposits

Beneath the fill and topsoil, the borings encountered glacially deposited soils to the termination depth
of the borings. The soils encountered included poorly graded sand, poorly graded sand with silt, silty
sand, silt, clayey sand, lean clay with sand, and sandy lean clay.

Penetration resistances within the clayey soils ranged from 7 to 45 BPF, indicated medium to hard
consistencies. Penetration resistances with the sandy and silt soils ranged from 6 to 51 BPF, indicating

loose to very dense relative densities.

A.2.e. Groundwater

Groundwater was encountered at a depth of 75 feet while drilling Boring 2096SB. Groundwater was
not observed in the shallower borings. We anticipate groundwater will generally be deep and will not
influence construction of the retaining walls; however, perched groundwater within sandy layers could

be encountered during periods of high precipitation or during spring thaw.

BRAUN
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B. Design and Construction Considerations

We were provided with cross sections of the design configuration of the two retaining walls. The
general track elevation ranges from approximately 880 to 885, resulting in wall heights of up to 28 feet.
In addition, an existing MSE (mechanically stabilized earth) wall is present near the bottom of footing
elevation of wall RTW-W111. The wall retains soil for the driveway of a commercial property to the
south of the track alignment. Based on the information provided to us, it appears the location of the
footings for retaining wall RTW-W111 will be as close as 10 to 15 feet from the back of the MSE wall.

The following design and construction criteria were considered and will be addressed in our preliminary
evaluation. We recommend a final geotechnical program be established and performed upon final
design of the retaining walls:

= Based on the cross sections we were provided, we anticipate wall heights will range from 13 to
28 feet in height.

=  This report will discuss wall construction using cast-in-place walls with spread footing
foundations with an allowable bearing capacity, as well as construction utilizing soldier piling
and lagging with tieback between STA 2103+00 and STA 2106+00.

=  For the preliminary solider pile wall design of the retaining wall, we assumed a uniform sandy
soil with slightly increasing density below the excavation. We assume a surcharge from the
AW4 weight light-rail train of 34 kips per axle spreading 5 feet 7 inches along the length of rail
and across the width of the tie.

= Should a soldier pile retaining system with tiebacks be utilized, stray electrical currents from
grounding rods may affect the corrosion potential of buried metal materials.

= Asthe south wall (RTW-W111) approaches the MSE wall on Bachmann’s property, we may
encounter fill soils and a reinforcement system behind the MSE Wall. To avoid placing
additional stresses on the MSE wall, we recommend removing the MSE wall and the fill soil
behind it. The MSE wall should be re-constructed. A temporary retention system may be
needed to create a stable slope when removing the fill soils. Alternatively an intermediate or
deep foundation system could be used to support the track and avoid temporary retention
system problems. However any additional stresses or vibration may cause damage to the MSE
wall. We recommend planning to reconstruct the MSE wall at this time to avoid problems
during construction.

=  Care should be taken during construction to prevent surficial and deep stability problems of the

hill. The contractor may need to use temporary retention systems to protect the stability of the
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hill during construction. Multiple retention systems may be needed in parallel on the hill.

=  Qur analysis shows that, as currently designed near the Bachmann’s wall, new wall RTW-W111
will settle about three inches with lateral displacement near the top of the wall of about six
inches. Thus we recommend against using a spread footing to support wall RTW-W111.

=  Piles could be used to support wall RTW-W111 but will be subjected to significant downdrag
loads unless the embankment is pre-loaded. It will be difficult to construct a pre-load condition
due to the geometry of the hills.

= Even with a pile supported wall RTW-W111 the embankment near the wall could exhibit post-
construction settlement around 8 inches. A construction delay would be needed to reduce
post-construction settlement. Lightweight fill could be used to reduce embankment
settlement.

= The design team and owner may want to consider extending the Prairie Center Drive (PCD)
Bridge further along the Costco Hill to avoid the embankment and wall settlement concerns,
stability concerns, reduce the risk of working around the Bachmann’s wall, and for ease of

construction.

A preliminary global stability analysis was performed during this preliminary evaluation in the area
of the Bachmann’s wall. We recommend another stability analysis of the final wall design be
performed upon completion of the soil boring program and final design to re-evaluate the

temporary and permanent stability conditions.

B.1.a. Precautions Regarding Changed Information

We have attempted to describe our understanding of the proposed construction to the extent it was
reported to us by others. Depending on the extent of available information, assumptions may have
been made based on our experience. If we have not correctly recorded or interpreted the project
details, we should be notified. New or changed information could require additional evaluation,

analyses and/or recommendations.
C. Preliminary Recommendations

The following preliminary recommendations are based our preliminary soil boring program in the

vicinity of the proposed walls.

C.1. Cast-In-Place Concrete Retaining Walls

As mentioned in the discussion section of this report, we recommend against using a spread footing to
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support RTW-W111 due to settlement concerns around the Bachmann’s wall. This section provides
suggestions for construction of wall RTW-W111 away from the Bachmann’s wall and for wall RTW-
W110.

For retaining wall design, we recommend using the MnDOT CIP Retaining Wall Standards wall loading

case: 2-foot live load surcharge for design.

Based on our preliminary analysis, it appears a tie-rod or beam connecting the two walls may be
required to reduce the size of the walls. Consideration should also be given to designing a large enough
foundation system to counteract the active pressure of the retained soils behind the walls.

C.1.a. Excavations

In general, we recommend removing the topsoil and fill from beneath the base of the new retaining
walls. Based on our borings, the fill soils range from 1 to 12 feet below the ground surface. From there,
the footings can either be placed on the native soils, or engineered fill can be placed and compacted to
achieve design elevations. However, since the borings were offset along the proposed alignment and in
the area of the proposed walls, it is possible the fill soils do not extend to the same depth under the
current alignment. As the south wall approaches the MSE Wall on Bachman’s property we may
encounter fill soils and a reinforcement system behind the MSE Wall. To avoid placing additional
stresses on the MSE wall, we recommend removing the MSE wall and the fill soil behind it. The MSE
wall should be re-constructed. A temporary retention system may be needed to create a stable slope
when removing the fill soils. Alternatively, an intermediate or deep foundation system could be used to
support the track and avoid temporary retention system problems. However, any additional stresses or
vibration may cause damage to the MSE wall. We recommend planning to reconstruct the MSE wall at
this time to avoid problems during construction. Even if the PCD Bridge is extended past the
Bachmann’s wall, we recommend budgeting to replace the wall. The wall could be very susceptible to
any vibrations, construction loads, and precipitation. Based on the presumed age of the wall
(estimated to be about 20 years) and the more limited design methodology and experience of
contractors of walls at that time, we do not know what the life expectancy of the wall is or if the wall

currently has an adequate factor of safety for bearing and slope stability.

To provide lateral support to replacement backfill placed beneath the foundations, additional required
fill, and the structural loads they will support, we recommend oversizing (widening) the excavations 1
foot horizontally beyond the outer edges of the retaining wall foundations for each foot the

excavations extend below bottom-of-footing subgrade elevations.
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Excavation depths will vary between the borings and the actual wall location. Portions of the
excavations may also be deeper than indicated by the borings. Contractors should also be prepared to

extend excavations in wet or fine-grained soils to remove disturbed bottom soils.

Excavations on slopes should also be benched, or keyed into the slope to provide a flat surface for the

placement of fill to reduce the potential for fill instability.

C.1.b. Selection, Placement and Compaction of Backfill.
We recommend referencing the following specification sections in Table 2 below from the 2014 MnDOT
Standard Specifications for Construction when considering the material and compaction specifications

for the embankment material beneath the wall, level pad material, and retaining wall backfill material.

Table 2. Material and Compaction Specifications for Retaining Walls.

Material Material Specification Compaction Specification
Embankment Fill 2105.2B2 2105.3F
Leveling Pad Beneath Footings 2211.2A 2211.3C
Retaining Wall Backfill 3149.2D2 2105.3F

C.1.c. Net Allowable Bearing Pressure

Based on MnDOT’s cast-in place concrete retaining wall criteria, the above recommendations, and the
soils encountered at the wall locations, we anticipate the soils will be suitable for support of the walls.
Because several feet of the stem wall height is buried for frost protection, the maximum exposed wall
height is near 23 feet. We recommend further analysis and borings at the proposed wall locations to

confirm soil conditions.

C.2. Pile Supported Wall RTW-W111

A spread footing cannot be used to support RTW-W111 near the existing Bachmann’s wall due to
excess settlement. We recommend considering using piles to support RTW-W111. The piles should be
extended to near STA 2105+00. Spread footings could be used to support RTW-W111 to the east of this

station.

C.3. Light Weight Fill

Even with using piles to support wall RTW-W111, the proposed track embankment near the wall near
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the Bachmann’s wall location could settle around eight inches. Lightweight fill could be used to reduce
settlement to tolerable levels.

C.4. Extended Prairie Center Bridge
We recommend the design team and owner consider extending the PCD Bridge to STA 2105+00. There
are multiple benefits and reasons to consider extending the PCD Bridge including:

e A spread footing cannot be used to support wall RTW-W111 near the Bachmann’s wall due to
settlement.

e Even with a pile supported RTW-W111, there is a significant risk of damage to the existing
Bachmann’s wall during construction. While extending the PCD Bridge will not eliminate the
risk of damage to the Bachmann’s wall, it would significantly reduce the risk.

e Itis possible the existing Bachman’s wall could remain in place if the bridge is extended.
Additional surveying may be needed to more accurately determine if this is possible.

e Temporary shoring may be eliminated. Temporary shoring may be needed to replace the
Bachmann’s wall. Additional shoring may be needed to construct wall RTW-W111 (and protect
the slope above. Shoring may also be needed to protect the existing pond at the top of the hill.

e Thereiis less risk of the existing pond on top of the hill affecting construction and the
performance of the track and structures after construction.

e Anextended bridge could be easier to construct than retaining walls and an embankment.
C.5. Preliminary Soldier Pile Wall Design

We performed a preliminary soldier pile and lagging design analysis as an alternative wall design based
on preliminary boring information provided and assumed soil conditions provided in Table 3 below.

Table 3. Assumed Soil Conditions

Geologic Material Saturated Unit Weight (pcf) Friction Angle (degrees)

Fill Soils and/or 125 33
Retained Soils

Below Grade Soils 115 30
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Our preliminary analysis used the assumed soil conditions noted above to evaluate piles at various

track stationing, for various wall heights, and various grades and slopes that were provided to us on

preliminary track cross sections. Table 4 below provides preliminary sizing for use in preliminary cost

estimation.

Table 4. Preliminary Soldier Pile Design Information

Retaining Exposure Number of Horizontal
Wall Retaining Height Pile Spacing Pile Length Tiebacks Tieback
Stationing Wall (ft) (ft) (ft) rows Spacing (ft)
0+00 to 6+63 RTW-W110 12 8 25 1 8
0+00 to 3+20 RTW-W111 23 8 40 2 8
3+20 to 4+00 RTW-W111 18 8 40 2 8
4+00 to 6+65 RTW-W111 9 8 25 1 8

C.6. Existing MSE Wall

Based on the plans provided to us, the existing MSE wall will be influenced by the proposed
construction. The walls and rail embankment will impart additional loads on the existing wall, which we

anticipate was not accounted for during the design of the wall.

Design drawings of the retaining wall were not available at the time of this report, however, we
anticipate the wall contains geogrid reinforcement within the retained area of the wall, extending
behind the wall a length equal to approximately 80 percent of the wall height. Itis possible the
reinforced zone behind the wall will extend beneath the footings of RTW-W111.

We recommend provisions be made to analyze the existing design of the wall. Based on discussion
with the design team, provisions are being made to reconstruct this wall. Further analysis can be

completed when a more detailed design of the wall has been completed.

C.7. Corrosion Potential

The construction of the proposed retaining walls may include the use of tiebacks or driven soldier piles.
While the soils in the areas are not considered corrosive, a grounding system for the overhead contact
system, used to power the light rail trains, may introduce electrical currents into the soil, and may
interact with metal structures installed into the ground. We recommend accounting for this potential

in the design of any retaining system.
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D. General

This report should be considered preliminary in nature and will be revised upon final design parameters
and the completion of the full geotechnical program. In performing its services, Braun Intertec used
that degree of care and skill ordinarily exercised under similar circumstances by reputable members of
its profession currently practicing in the same locality. No warranty, express or implied, is made.
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If you have any questions about this report, please contact Matt Ruble at 952.995.2224.
Sincerely,
BRAUN INTERTEC CORPORATION

Professional Certification:

| hereby certify that this plan, specification or report
was prepared by me or under my direct supervision

and that | am a duly Licensed Professional Engineer

under the laws of the State of Minnesota.

Matthew P. Ruble, PE
Principal Engineer
License Number: 40935

Ray A. Huber, PE
Vice President — Principal Engineer

Appendix:
Soil Boring Location Sketch

Preliminary Engineering Plan and Profile Sheets for Retaining Walls RTW-W110 and RTW-W111

Soil Borings 2096SB, 20985W, and 2102SW
Analytical Graphics: RTW-W111 Stability at Sta. 2013+50

c: Mr. Jeff Stewart, SPO
Ms. Laura Amundson, Parsons Brinkerhoff
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EXISTING PROPERTY LINE

EXISTING PROPERTY LINE

NOTE:

RTW=W110 IS ANTICIPATED
TO BE A CAST—IN—PLACE
RETAINING WALL ON SPREAD
FOOTINGS.

PROPOSED GROUND LINE AT
2H:1V MAXIMUM SLOPE AT
WALL TERMINATION NOT
SHOWN.

JOINT LOCATION BETWEEN
RETAINING WALL AND BRIDGE
WINGWALL.

I
; RTW—W110 € TRACK 1
0+50 1400 / 2+00 3+00 4500 5+00 58S STTTT00
T =50 2110+00 —
2106+ 00 2107+00 2108 '
e ~
SEE RTW—W111
EXISTING PROPERTY LINE
0 5 10 20
RAILING @) ' E '
& VERTICAL
14 0 25 50 100
<>( 1 |
TOP OF WALL— — P OF RAIL scae AR eer
RTW—W110 PLAN
O
EXISTING GROUND T~
\ @ 890 \j::/
//
880 N // 880
. i SN / @ TOP OF WALL = TOP OF RAIL THROUGH TANGENTS
—t e e TOP OF WALL = TOP OF RAIL + SUPERELEVATION [MOUGH CURVES & SPIRALS
870 870 RTW—W110 TYPICA [
| / STA. 0+50 TO STA. 5+
550 ESTIMATED BOTTOM OF FOOTING 550 ‘ RAILING
Z
855 855 = q
" 0= ok o2 oDy 3 e o ©on ©3 03 23 ~3 2 i
g 53 53 BE 53 B3 %% K@ 5B 58 By By o %m L 1op OF WA
~—_ __
1+00 2400 +0 4400 5400 6400 7400 == .
R TW—\A N PRO _ - I
O
STA. 5+82 TO STA. 6+63
NO. | DATE BY |CHECK DESIGN] REVISION / SUBMITTAL SHEET
: : WEST-VOLUME 2 (STRUCTURES)
=COM SEGMENT 1 166
A— MmmeN SOUTHWEST RTW-W110 OF
€ 0 U NGC I L PLAN AND PROFILE
DISCIPLINE: SHEET NAME: 204
PRELIMINARY ENGINEERING STRUCTURES W1-STU-RTW-PPFL-002




NOTE:

RTW—W111 IS ANTICIPATED TO
BE A CAST—IN—PLACE
RETAINING WALL ON SPREAD
FOOTINGS.

(@ PROPOSED GROUND LINE AT
2H:1V MAXIMUM SLOPE AT
WALL TERMINATION NOT
SHOWN.

@ JOINT LOCATION BETWEEN
RETAINING WALL AND BRIDGE

EXISTING PROPERTY LINE

Aug, 14 2014 03:54 pm V:\3200_PEC—W\CAD\SEGMENT—W1\SHEET\STRUCTURES\W1—STU-RETW.dwg By: mnutzmann
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BRAUN"

INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT

Minnetonka, Minnesota

BORING:

2096SB

LOCATION: N:

124666.2; E: 486148.2;
Offset 43' N of stake. See attached sketch.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 6/3/14 15:25

2
9
®
o
g DRILLER: B. Kammermeier METHOD: 3 1/4" HSA, Autohammer DATE: 4/25/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 880.0 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
al CL LEAN CLAY with SAND, trace roots, dark brown, 17
%] 879.1 0.9 moist.
S CL (Topsoil) /:
g - LEAN CLAY with SAND, trace Gravel, brown, moist,
< rather stiff. v 10 15
= (Glacial Till) N
é _ _
gl 875.0 5.0 2
2 SM | SILTY SAND, fine- to medium-grained, with Gravel, 17 10
9 brown, moist, medium dense. N
hsi (Glacial Outwash)
g _ —
|- 7X 17 7
O
$ /A
- 19 9
867.0| 13.0 X 10 8
SP || POORLY GRADED SAND, fine- to medium-grained, A
_ with Gravel, light brown to brown, moist, loose to |
medium dense.
— (Glacial Outwash) —
7 2
- Layer of Lean Clay at 17 feet. B
_ M 11 13
860.0 20.0
SP- | ||{| POORLY GRADED SAND with SILT, fine- to 12 9
_ SM medium-grained, trace Gravel, brown, moist, medium  _/\
dense.
858.0 220 o (Glacial Outwash)
SANDY LEAN CLAY, trace Gravel, brown, wet, very V35 14
o stiff to hard. .
B (Glacial Till) n
o M 20 14
_ |\l 38* *No sample recovery.
o 34 14 |DD=111 pcf
848.0 32.0
BL-13-00213 Braun Intertec Corporation 2096SB page 1 of 3



BRAUN"

INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT

Minnetonka, Minnesota

BORING:

2096SB (cont.)

LOCATION: N

124666.2; E: 486148.2;
Offset 43' N of stake. See attached sketch.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 6/3/14 15:25

B

9

T

3

g DRILLER: B. Kammermeier METHOD: 3 1/4" HSA, Autohammer DATE: 4/25/14 SCALE: 1"=4

% Elev. | Depth

§| feet feet Description of Materials BPF |WL| MC Tests or Notes

§ 848.0 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %

al ML SILT, with layers of Sand, brown, moist, medium L

3l— dense. M 18 19

S (Glacial Till) A

g _ 1

@|  845.0 35.0

§ SC CLAYEY SAND, trace Gravel, brown, moist, hard. 39 1

of- (Glacial Till) N

E| 843.0/ 37.0 2

2 SM | SILTY SAND, fine-grained, brown, moist, medium

9 dense. ,X 23 5

hsi (Glacial Outwash) a

% _ 1

% 840.0 40.0 gisl

2 SP | POORLY GRADED SAND, fine- to medium-grained, 19 2

- light brown to 70 feet then brown, moist to 75 feet then _/\

waterbearing, medium dense to dense.

— (Glacial Outwash) —
_ 7X 18 2
o M 28 1
_ M 25 1
- 26 1
o M 34 1
- 32 2
BL-13-00213 Braun Intertec Corporation 2096SB page 2 of 3



BRAUN"

INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT

Minnetonka, Minnesota

BORING:

2096SB (cont.)

LOCATION: N:

124666.2; E: 486148.2;
Offset 43' N of stake. See attached sketch.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 6/3/14 15:25

2
9
T
8
5| DRILLER:  B. Kammermeier METHOD: 3 1/4" HSA, Autohammer DATE: 4/25114 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
©| 816.0| 64.0 Symbol | (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
al -] POORLY GRADED SAND, fine- to medium-grained,
bl light brown to 70 feet then brown, moist to 75 feet then__||
S waterbearing, medium dense to dense. 32 1
ol— (Glacial Outwash) (continued) -
2
2l |
8
g 7
£
sl |
l_
4
g 27 1
ol— N
0 An open triangle in the
o | water level (WL) column
3 indicates the depth at
- — which groundwater was
observed while drilling.
- 1 v
30 18 | Switched to mud rotary
_ A drilling method after
75-foot sample.
800.0 80.0 D
SP- | ||| POORLY GRADED SAND with SILT, fine- to 47 23
_ SM |~ medium-grained, with Gravel, gray, waterbearing, A
dense.
— (Glacial Outwash) -
o M 47 31
790.0 90.0 S
ML SILT with SAND, with frequent layers of Fat Clay, gray, 31 29 | DD=95 pcf
_ wet, dense. A
(Glaciofluvium) *Water observed at 75
_ | feet while drilling.
— - Boring immediately
backfilled with bentonite
- . grout.
o 4 25
784.0 96.0 END OF BORING at 96 feet
BL-13-00213 Braun Intertec Corporation 2096SB  page 3 of 3



BRAUN"
INTERTEC

LOG OF BORING

Braun Project BL-13-00213 BORING:

GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

2098SW

LOCATION: N:
See attached sketch.

124678.9;; E: 486259.2.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 6/3/14 15:11

B
9
T
3
g DRILLER: M. Barber METHOD: 3 1/4" HSA, Autohammer DATE: 4/30/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 880.0 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
‘75 FILL FILL: Sandy Lean Clay, dark brown and brown, moist.
ol — |
8
| e 23
>
3 ,
g 7
g _
P 15
9 N
al
5| 873.0 7.0
0 FILL FILL: Sandy Lean Clay, slightly organic, trace Gravel,
o dark gray and black, moist. ,X 19 20 |OC=3%
@ A
- 15
868.0 12.0 X
SM [}:1'] SILTY SAND, fine- to medium-grained, trace Gravel,
_ brown, moist, medium dense. ,X 26 10
(Glacial Outwash) a
o M 22
863.0 17.0 B
SC ¢ CLAYEY SAND, trace Gravel, brown, moist, very stiff. ||
- (Glacial Till) M 29
861.0| 19.0 I
SM []:|'] SILTY SAND, fine- to medium-grained, trace Gravel,
- brown, moist, medium dense.
(Glacial Outwash) 25
_ |\ 26
856.0 24.0 N B
SP- | POORLY GRADED SAND with SILT, fine- to
- SM medium-grained, with Gravel, with lenses of Lean Clay, ||
: brown, moist, medium dense. 17
— (Glacial Outwash) -
853.0 27.0 :
SM SILTY SAND, fine- to medium-grained, trace Gravel,
_ brown, moist, medium dense. VI 29
851.0 29.0 (Glacial Outwash) a
SC CLAYEY SAND, trace Gravel, brown, moist, very stiff.
. (Glacial Till)
29
BL-13-00213 Braun Intertec Corporation 2098SW page 1 of 2



BRAUN"
INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

BORING:  2098SW (cont.)

LOCATION: N: 124678.9;; E: 486259.2.
See attached sketch.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 6/3/14 15:11

E
9
S
o
g DRILLER: M. Barber METHOD: 3 1/4" HSA, Autohammer DATE: 4/30/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 848.0 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
al CLAYEY SAND, trace Gravel, brown, moist, very stiff.
> I (Glacial Till) (continued) N 24
2l 846.0| 34.0 i
E SM SILTY SAND, fine- to medium-grained, trace Gravel,
o — brown, moist, medium dense. _
g (Glacial Outwash) 24
E _ A
E
sl _
l_
o ,X 28
al /A
ol _
0
D [E—
& 27
838.0 42.0 L
SM | SILTY SAND, fine-grained, light brown, moist, dense to
_ medium dense. ,X 38
(Glacial Outwash) a
o M 27
834.0 46.0
END OF BORING.

; Water not observed with 44 1/2 feet of hollow-stem B

— auger in the ground. -

- Water not observed to cave-in depth of 28 feet —

immediately after withdrawal of auger.
B Boring immediately backfilled with bentonite grout. B
BL-13-00213 Braun Intertec Corporation 2098SW  page 2 of 2



BRAUN"

INTERTEC

LOG OF BORING

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 6/3/14 15:20

Braun Project BL-13-00213 BORING: 2102SW
GEOTECHNICAL EVALUATION LOCATION: N: 124650.1;  E: 486674.2.
al SWLRT See attached sketch.
§| Minnetonka, Minnesota
5| DRILLER:  B. Kammemeier METHOD: 3 1/4" HSA, Autohammer DATE: 4/24/14 SCALE: 1"=4
% Elev. | Depth
5 feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 884.8 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
3l 8846, 02/ CL SANDY LEAN CLAY, trace roots, dark brown, moist.
3| CL \ (Topsoil) a
o SANDY LEAN CLAY, trace Gravel, brown, moist,
ol medium to stiff. N
< (Glacial Till) M7
- |
(_CJ)' L\
g 7
g _
P 7 11
21— N
!
ol— |
o
o 7X 13 15 | DD=114 pcf
@ A
874.8 10.0 7,
SP | POORLY GRADED SAND, fine- to medium-grained, 6 1
_ light brown, moist, loose to medium dense. N
(Glacial Outwash)
B Gravel at 12 feet. N
_ ,X 6
o M1
_ M 14
- 22
862.8 22.0 S
SM []:|'] SILTY SAND, fine- to medium-grained, trace Gravel, L
_ brown, moist, dense. V| 43
(Glacial Outwash) a
o M 45 7
857.8 27.0
SM SILTY SAND, fine- to medium-grained, with Gravel, L
_ with lenses of lean Clay, brown, moist, medium dense _|\| 36 10
to dense. A
— (Glacial Till) -
- 24 11
BL-13-00213 Braun Intertec Corporation 2102SW page 1 of 2



BRAUN"
INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

BORING:

2102SW (cont.)

LOCATION: N:

124650.1; E: 486674.2.

See attached sketch.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 6/3/14 15:20

2
9
S
3
g DRILLER: B. Kammemeier METHOD: 3 1/4" HSA, Autohammer DATE: 4/24/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 852.8 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
al 1l:] SILTY SAND, fine- to medium-grained, with Gravel,
> I with lenses of lean Clay, brown, moist, medium dense _|\| 47 11
S to dense. A
g — (Glacial Till) (continued) —
@|  849.8 35.0
§ SP POORLY GRADED SAND, fine-grained, brown to light 45 9
3l— brown, moist, dense to very dense. N
= (Glacial Outwash)
5 _ —
l_
9 ,X 51 5
g /\
ol— |
0
% 844.8 40.0 :
9] SC ¢ CLAYEY SAND, with Gravel, brown, moist, hard. 45 12
% i
o (Glacial Till) A
842.8 42.0 g
SP | POORLY GRADED SAND, fine- to medium-grained,
_ with Gravel, light brown, moist, dense. ,X 40 4
(Glacial Outwash) a
o ) 35 5
838.8 46.0
END OF BORING.
a Water not observed while drilling. |
Water not observed with 44 1/2 feet of hollow-stem
- auger in the ground. —
B Water not observed to cave-in depth at 19 feet -
B immediately after withdrawal of auger. i
_ Boring immediately backfilled with bentonite grout. |
BL-13-00213 Braun Intertec Corporation 2102SW  page 2 of 2
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BRAUN
INTERTEC

Descriptive Terminology of Soil

Standard D 2487 - 00

ﬂ% Classification of Soils for Engineering Purposes

L]

AL (Unified Soil Classification System)

Criteria for Assigning Group Symbols and Soils Classification Particle Size Identlflczitlon
Group Names Using Laboratory Tests 2 Group Boulders -.over 12
Symbol| Group Name ® Cobbles ..3"t0 12"
" S Gravels Clean Gravels C,>4and1=C =< 3° GW | Well-graded gravel® Gr%’:;rse 4103
w 0, 3 .
33 . Mc"g:rtsla'f’rfgt@n"f 5% orlessfines ® "¢ <4andjor1>C>3° GP | Poorly graded gravel® No. 4 to 3/4”
kS % > retained on Gravels with Fines | Fines classify as ML or MH GM Silty gravel 479
£322| Nodsieve | Morethan 12%fines | Fines dassify as CL or CH GC | Clayey gravel °'9 mg ;‘g‘”to"‘,?l:go
;,8 & Sands Clean Sands C,>6and1<C_ <3¢ sSwW Well-graded sand " No. 40 to No. 200
] §3| 50%ormore of 5% orless fines' | C <6andlor1>C,>3° SP | Poorly graded sand " | Silt ..o, <No. 200, PI< 4 or
g = coarse fraction - - Fines classify as ML or MH SM Silt qfon below “A” line
S5 passes Sands with Fines | ™1 il iity san CIAY oo <No. 200, PI> 4 and
£ No. 4 sieve More than 12% ' Fines classify as CL or CH SC Clayey sand f9" on or above “A” line
o . . PI > 7 and plots on or above “A” line i CL Lean clay®'m
ESS Inorganic . .
g5 | Siltsand Clays ’ Pl < 4 or plots below “A” line! ML | sjteim Relative Density of
S 82 Liquid limit Py - - KTmn Cohesionless Soils
- 22 less than 50 Organic Liquid limit - oven dried < 075 oL Organ!c c!ay
@ %g Liquid limit - not dried oL Organic siltk ' m © Very loose 0to 4 BPF
T58 . . Pl plots on or above “A” line CH Fatclay k'™ Looge .......... . 5to 10 BPF
) £ S S|Its_ apdlcl_ays Inorganic Pl plots below “A” line MH Elastic sift k! ™ Medium dense .. . 11 to 30 BPF
&52 Liquid limit o Sicg asticsilt”_7_ . Dense ........ . 31to0 50 BPF
i 50 or more Organic 1quid imit - oven drie < 075 OH Organ!c c!ay Very dense .. over 50 BPF
re] Liquid limit - not dried OH Organic silt* '™ d
Highly Organic Soils Primarily organic matter, dark in color and organic odor PT Peat Consistency of Cohesive Soils
a. Based on the material passing the 3-in (75mm) sieve. Very soft.. 0to 1BPF
b. If field sample contained cobbles or boulders, or both, add “with cobbles or boulders or both” to group name. Soft ... . 2to 3BPF
c. C, = Dg/D,, C_=(Dy)? Rather soft .. . 4to 5 BPF
Dwﬁ Medium ... . 6to 8 BPF
d. Ifsoil contains>15% sand, add “with sand” to group name. Stiaftfher siff ?:;c;; ?6855':
e. Gravels with 5 to 12% fines require dual symbols: X
GW-GM well-graded gravel with silt Very stiff .. .. 17 to 30 BPF
GW-GC well-graded gravel with clay Hard over 30 BPF
GP-GM poorly graded gravel with silt
GP-GC poorly graded gravel with clay
f. If fines classify as CL-ML, use dual symbol GC-GM or SC-SM.
g. Iffines are organic, add “with organic fines” to group name.
h. If soil contains = 15% gravel, add “with gravel” to group name.
i. Sands with 5 to 12% fines require dual symbols: DriIIing Notes
SW-SM  well-graded sand with silt
SW-SC  well-graded sand with clay Standard penetration test borings were advanced by 3 1/4” or 6 1/4”
SP-SM - poorly graded sand with silt ID hollow-stem augers unless noted otherwise, Jetting water was used
j Ei;szergﬂ::égéiﬁ: s:;i(xtzr‘;fyso" is & CLML, silty clay to clean out auger prior to sampling only where indicated on logs.
k  Ifsoil contains 10 to 29% plus No. 200, add “with sand” or “with gravel” whichever is predominant. Standard penetration test borings are_ designated by t?e prefl).( ST
I Ifsoil contains> 30% plus No. 200, predominantly sand, add “sandy” to group name. (Split Tube). All samples were taken with the standard 2" OD split-tube
m. If soil contains> 30% plus No. 200 predominantly gravel, add “gravelly” to group name. sampler, except where noted.
n. Pl =4 and plots on or above “A” line.
0. Pl <4 or plots below “A” line. Power auger borings were advanced by 4” or 6” diameter continuous-
p. Pl plots on or above “A” line. flight, solid-stem augers. Soil classifications and strata depths were in-
q. Pl plots below “A” line. ferred from disturbed samples augered to the surface and are, therefore,
somewhat approximate. Power auger borings are designated by the
60 A / prefix “B.”
’
50 ol .7 /1 Hand auger borings were advanced manually with a 1 1/2” or 3 1/4”
s\\,\", diameter auger and were limited to the depth from which the auger could
= NI ‘\;\“Q’ be manually withdrawn. Hand auger borings are indicated by the prefix
& 40 ’ n‘e‘ A “H.”
» 1 o’ L
% , s 0\2\ BPF: Numbers indicate blows per foot recorded in standard penetration
£ 30} 7 test, also known as “N” value. The sampler was set 6” into undisturbed
> , / soil below the hollow-stem auger. Driving resistances were then counted
= , for second and third 6” increments and added to get BPF. Where they
-f—_’, 20| 4 o~ differed significantly, they are reported in the following form: 2/12 for the
g . ot second and third 6” increments, respectively.
o L7 oV MH or OH o ) )
WH: WH indicates the sampler penetrated soil under weight of hammer
10 /s v and rods alone; driving not required.
Tt- £ ML or OL
4 Y/ oL ':ML 7 WR: WR indicates the sampler penetrated soil under weight of rods
0 4 L alone; hammer weight and driving not required.
0 10 16 20 30 40 50 60 70 80 90 100 110
. TW indicates thin-walled (undisturbed) tube sample.
Liquid Limit (LL)
Note: All tests were run in general accordance with applicable ASTM
Laboratory Tests standards.
DD Dry density, pcf ocC Organic content, %
WD Wet density, pcf S Percent of saturation, %
MC Natural moisture content, % SG Specific gravity
LL Liqiuid limit, % C Cohesion, psf
PL Plastic limit, % @ Angle of internal friction
PI Plasticity index, % qu Unconfined compressive strength, psf
P200 % passing 200 sieve qp Pocket penetrometer strength, tsf

Rev. 7/07
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BRAUN Braun Intertec Corporation Phone: 952.995.2000
11001 Hampshire Avenue S Fax: 952.995.2020
INTERTEC Minneapolis, MN 55438 Web: braunintertec.com
August 29, 2014 Project BL-13-00213

Mr. Don Demers

Southwest Light Rail Transit Project Office
6465 Wayzata Boulevard, Suite 500

St. Louis Park, MN 55426

Re: Preliminary Geotechnical Evaluation
General Track, Station Platform and Retaining Wall Construction
STA 2109+00 to STA 2139+00 — 75% Design
Southwest LRT, West Segment 1
Eden Prairie, Minnesota

Dear Mr. Demers:

Braun Intertec has completed the preliminary geotechnical evaluation for the proposed track
construction between STA 2109+00 and STA 2139+00 as well as the Town Center station platform
located between STA 2115+00 to STA 2118+00. The following sections provide information regarding
our opinions, methods and recommendations for general track, station platform and retaining wall

construction in this area.

This report is part of a larger series of reports for the west segment of the Southwest Light Rail Transit
(SWLRT) project. Recommendations for pole foundations for the Overhead Contact System (OCS) will

be addressed in a separate report.

A. Project Description

This Geotechnical Evaluation Report addresses the proposed light rail transit line track construction
between STA 2109+00 and STA 2139+00 in Eden Prairie, Minnesota. This area includes the Town Center
station platform as well as retaining walls RTW-W120, RTW-W122, RTW-W125, and RTW-W126.

To facilitate our evaluation, we were provided with or reviewed the following information or

documents:

= Aerial images from Google Earth™
= Preliminary Engineering Plans provided by AECOM, dated 6/30/2014.



Southwest Light Rail Transit
Project BL-13-00213
August 29, 2014

Page 2

Based on images from Google Earth™, the site appears to be located in parking lots and grassy areas
along Eden Road in Eden Prairie, Minnesota. The area described in this report is bounded by retaining
walls RTW-W110 and RTW-W111 associated with the east abutment of the Bridge over Prairie Center
and Technology Drive and the south abutment of the Bridge of 1-494.

B. Subsurface Investigation Summary

B.1. Geologic Profile

Braun Intertec performed seven (7) soil borings within the boundaries noted above (2067ST, 2070ST,
2071ST, 2072ST, 2080ST, 2081ST, and 2082ST). Logs of the borings are included in the Appendix, along
with a boring location sketch showing their locations.

A description of the soils encountered is described below, starting at the surface.

B.1.a. Pavements and Topsoil Fill

Borings 2071ST, 2072ST, 2080ST, 2081ST, and 2082ST encountered parking lot pavement sections
consisting of 4 to 7 inches of bituminous over 4 to 11 inches of aggregate base fill. Borings 2067ST
encountered 12 inches of topsoil fill at the surface, consisting of sandy lean clay.

B.1.b. Fill

Fill was encountered beneath the pavements and topsoil fill at Borings 2067ST, 2071ST, 2072ST and
2082ST. Fill was encountered at the surface of Boring 2070ST. The fill consisted of sandy lean clay (CL),
silty sand (SM), clayey sand (SC), poorly graded sand (SP), and poorly graded sand with silt (SP-SM).
Table 1 below illustrates the depth and elevations of fill materials encountered.

Table 1. Fill Depths at Boring Locations

Boring Elevation Approximate Depth of Fill Elevation at Bottom of Fill
Boring (ft) (ft) (ft)
2067ST 898.4 14 884 Y%
2070SW 878.1 20 858
2071SW 878.9 4 875

BRAUN

INTERTEC
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Boring Elevation Approximate Depth of Fill Elevation at Bottom of Fill
Boring (ft) (ft) (ft)
2072SW 877.4 17 860 %
2082SW 889.2 3 886 %

Of note, Boring 2070ST encountered buried concrete and bituminous debris to depths of 12 to 17 feet

beneath the surface.

Penetration resistances varied from 8 to over 50 blows per foot (BPF), although some of the higher
penetration resistances were likely influenced by frost.

B.1.c. Glacial Deposits

Glacially deposited soils were encountered beneath the pavement section, topsoil, and fill at all of the
boring locations, extending to the termination depth of the borings. The glacial deposits consisted of
lean clay with sand, sandy lean clay, clayey sand, silty sand, and poorly graded sand. The till soils
contained traces of gravel, while the sands generally contained gravel. Penetration resistances varied
from 10 to over 50 BPF, indicating the cohesive soils were rather stiff to hard, while the sandy soils

were medium dense to very dense.

B.2. Summary of Water Level Measurements
The boring logs noted water levels during drilling ranging from 838 1/2 to 847 feet above mean sea

level (MSL). Seasonal and annual fluctuations of groundwater, however, should be anticipated.

C. Basis for Recommendations

C.1. Design Details

C.1.a. Anticipated Grade Changes
Based on the plan and profile drawings, existing ground surface elevations are within approximately 14
feet of the proposed top of rail elevations. Cuts on the order of 14 feet and fills of less than 5 feet are

anticipated to construct the tracks.

BRAUN
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C.1.b. Station Platform Construction

The Town Center Station is proposed to be constructed between STA 2115+00 to STA 2118+00, in an
area where approximately 4 to 10 feet of soil is to be removed to achieve top of rail elevation. While
soils borings were not performed specifically for the station, we anticipate native soils will be
encountered at platform subgrade elevations.

C.1.c. Retaining Wall Construction

The proposed retaining walls in the area generally range in height from 5 to 13 feet. It appears the
majority of the walls will be cut to grade walls supporting existing slopes. While soil borings were not
performed specifically for the walls at this time, we anticipate fill soils will be encountered near the

surface with native soils near footing elevations.

C.1.d. Precautions Regarding Changed Information

We have attempted to describe our understanding of the proposed construction to the extent it was
reported to us by others. Depending on the extent of available information, assumptions may have
been made based on our experience with similar projects. If we have not correctly recorded or
interpreted the project details, we should be notified. New or changed information could require

additional evaluation, analyses and/or recommendations.

C.2. Design and Construction Considerations

It appears the track and the Town Center Station will be cut into native soils between STA 2109+00 to
STA 2128+00. Fill soils were encountered at several boring locations, mainly between STA 2128+00 and
STA 2139+00 and ranged in depth from 3 to 20 feet beneath the surface. While the majority of the fill
soils appear to have been previously compacted based on the blow counts, the fill encountered near
STA 2128+00 encountered concrete, bituminous, and traces of wood debris to depths of 17 feet. There
is an inherent risk of potential instability in fill containing debris, as it may shift or consolidate under

new loads. However, it appears there will be minimal grade changes through this area.

D. Recommendations

In accordance with our findings, we prepared the following preliminary recommendations for the
design and construction of the proposed track, station platform and retaining walls. Supplementary

borings will be required for final design.
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D.1. Subgrade Preparation

Throughout the track profile and beneath the station platform, a five-foot subcut is anticipated for
construction of the Guideway. The following subsections provide preliminary recommendations to
prepare the subgrades for the track, station platform and retaining walls. Additional borings will be

required for final design recommendations.
D.1.a. Excavations

D.1.a.1. Track Construction

We recommend excavating the soils down to the proposed bottom of subgrade elevation. We expect
native soils will be encountered between STA 2109+00 to approximately STA 2122+00. Between

STA 2122+00 to STA 2126+00 we expect shallow fills, with the fill soils extending deeper as you
approach STA 2128+00 through STA 2139+00.

We recommend removing all vegetation, topsoil, and any soft or wet soils encountered at the surface.
If soft or otherwise unsuitable soils are encountered at subgrade elevations, additional excavations may
be necessary. This should be evaluated in the field on a case by case basis.

We expect to encounter fill soils at proposed subgrade elevations between STA 2122400 to

STA 2139+00. Due to the expected minimal (less than 2 feet) raises in overall grade, we do not
anticipate settlement in excess of one inch from the existing fill soils, however, the condition of the fill
soils will vary between the soil borings. We recommend excavating the soil to bottom of subgrade
elevation, and evaluating the condition of the fill during construction. Additional subcuts may be

necessary.

D.1.a.2. Station Platform

Cuts on the order of 5 to 10 feet are expected at the station platform. We expect to encounter native
glacial soils at anticipated subgrade elevations. Should soft or otherwise unsuitable soils be
encountered, additional subcuts may be necessary, and should be determined in the field at the time of

construction.

D.1.a.3. General Retaining Wall Construction (Preliminary)
As mentioned previously, it appears the proposed retaining walls will largely be cut into existing slopes.

Based on this condition and the expected wall heights ranging from 5 to 13 feet, we anticipate the soils
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encountered at proposed footing subgrades will likely be suitable to support the proposed walls.
Limited subcuts may be required in areas where fill or otherwise unsuitable soils are present.

Excavation depths will vary. Portions of the excavations may also be deeper than indicated by the
boring logs. Contractors should be prepared to extend excavations in wet or fine-grained soils, or where

unsuitable fill soils may be encountered to remove disturbed or otherwise unsuitable soils.

To provide lateral support to replacement backfill, additional required fill, and the structural loads they
will support, we recommend oversizing (widening) the excavations 1 foot horizontally beyond the outer
edges of the retaining wall footings for each foot the excavations extend below bottom-of-footing.

D.1.b. Excavation Dewatering

We recommend removing groundwater from the excavations. Sumps and pumps can be considered for
excavations in low-permeability silt- and clay-rich soils, or where groundwater can be drawn down 2
feet below the bottoms of excavations in more permeable sands. In large excavations, or where
groundwater must be drawn down more than 2 feet, a well contractor should review our logs to
determine if wells are required, how many will be required, and to what depths they will need to be
installed.

We expect any groundwater encountered will be perched within sandy layers of soils encountered
during the excavation process. Seasonal and annual precipitation will influence the amount and extent
of groundwater that will be encountered.

D.1.c. Selecting Excavation Backfill and Additional Required Fill

D.1.c.1. General Subgrade Fill

We initially recommend backfilling over wet or submerged excavation bottoms with at least 2 feet of
coarse sand having less than 50 percent of the particles by weight passing a #40 sieve, and less than 5
percent of the particles passing a #200 sieve. We anticipate that this material will need to be imported.

On-site soils free of organic soil and debris can be considered for reuse as subgrade backfill and fill. The
clays, however, being fine-grained, will be more difficult to compact if wet or allowed to become wet,

or if spread and compacted over wet surfaces.

Imported material needed to replace excavation spoils or balance cut and fill quantities, may consist of
sand, silty sand, clayey sand, sandy lean clay or lean clay. We recommend, however, that the plastic
index of these materials not exceed 20.
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D.1.c.2. Guideway and Station Platform Fill

Based on the proposed design sections, the Guideway will be composed of 40-inch thick layer of
granular material, over a minimum of 12-inches of subballast material. We recommend specifying
Guideway fill to meet the requirements of the Minnesota Department of Transportation (MnDOT)
3149.2B2 (Select Granular Borrow) for the granular material, and 3138 (Aggregate Base) for the
subballast.

D.1.c.3. Retaining Wall Fill

Fill placed beneath the retaining walls may consist of onsite soils free of debris and organic material.
The clays, however, being fine-grained, will be more difficult to compact if wet or allowed to become
wet, or if spread and compacted over wet surfaces.

If a leveling pad is used beneath the retaining wall footings, we recommend specifying material meeting
the guidelines of MnDOT 3138 for aggregate base.

Retained soil (retaining wall backfill) should meet the specifications of MnDOT 3149.2B2, modified to
10 percent or less passing the 0.075 mm (#200) sieve.

D.1.d. Placement and Compaction of Backfill and Fill

We recommend spreading backfill and fill in loose lifts of approximately 6 to 12 inches. We recommend
compacting backfill and fill in accordance with the criteria presented below in Table 2. The relative
compaction of utility backfill should be evaluated based on the structure below which it is installed, and

vertical proximity to that structure.

Table 2. Material and Compaction Specification for Backfill and Fill

Material Material Specification Compaction Specification

Onsite Material Free of Debris and | 100% of standard Proctor Density

Subgrade Fill
(ASTM D698)

Organic Material

Leveling Pad Beneath Footings

MnDOT 3138

MnDOT 2211.3C

Retaining Wall Backfill

MnDOT 3149.2D2

MnDOT 2105.3F

Guideway Select Granular Layer

MnDOT 3149.2B2

100% of standard Proctor Density
(ASTM D698)

Guideway Subballast

MnDOT 3138

MnDOT 2211.3C
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D.1.e. Drainage Control

We recommend installing subdrains behind the retaining walls, adjacent to the wall footings, and at low
points of the Guideway. Preferably the subdrains should consist of perforated pipes embedded in
washed gravel, which in turn is wrapped in filter fabric. Perforated pipes encased in a filter “sock” and
embedded in washed gravel, however, may also be considered.

We recommend routing the subdrains to a storm sewer or sump and pump capable of routing any

accumulated groundwater to a storm sewer or other suitable disposal site, if available.

D.1.f. Recommended Design Parameters (e.g., Coefficient of Friction, Lateral Earth Pressure

Coefficients, etc.)

The recommended soil parameters to be used for design are as follows:

Table 3. Recommended Soil Design Parameters

Angle of Coefficient of Active Earth At-Rest Earth
Internal Friction | Effective Unit Sliding Friction Pressure Pressure
Soil Type (degrees) Weight (pcf) Rough Concrete | Coefficient Coefficient
Select Granular
Borrow 35 120 0.6 0.27 0.43
Modified 10%
Granular
30 120 0.5 0.33 0.50
Borrow
D.2. Exterior Slabs

Though not necessarily designed to accommodate dead and live load surcharges or vehicles, exterior

slabs can be subjected to both. Settlement of exterior slabs on poorly compacted foundation backfill,

utility backfill and other compressible naturally deposits, soils or fills can also contribute to unfavorable

surface drainage conditions and frost-related damage to the slabs and adjacent structures and

pavements. Subgrades supporting exterior slabs should therefore consist of non-organic compacted fill

or native soils. To accommodate the potential for exterior slabs bearing unanticipated traffic loads, we

recommend using the compaction criteria provided in Section D.1.d. We anticipate that a majority of
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exterior slabs associated with station construction will be placed on the Guideway fill section. For
exterior slabs not supported by the Guideway fill such as sidewalks, we recommend a transition zone of
at least 5:1 (H:V) to reduce the effects of differential frost heave away from the station.

D.2.a. General

Some of the exterior slabs will be underlain with lean clay, which are considered to be moderately to
highly frost susceptible. Soils of the type can retain moisture and heave upon freeing. In general, this
characteristic is not an issue unless these soils become saturated due to surface runoff or infiltration or
are excessively wet in-situ. Once frozen, unfavorable amounts of general and isolated heaving of the
soils and the surface structures supported on them could develop. This type of heaving could impact
design drainage patterns and the performance of exterior slabs, isolated footings and piers, and
pavements. To address most of the heave related issues, we recommend the general site grades and
grades for surface features be set to direct surface drainage away from buildings, across large paved
areas and away from walkways to limit the potential for saturation of the subgrade and any subsequent
heaving. General grades should also have enough “slope” shown to tolerate potential larger areas of

heave which may not fully settle when thawed.

D.2.b. Exterior Slabs

Even small amounts of frost-related differential movement at walkway joints or cracks can create
tripping hazards. Several subgrade improvement options can be explored to address this condition.

The most conservative and potentially most costly subgrade improvement option to help limit the
potential for heaving, but not eliminate it, would be to remove any frost-susceptible soils present
below the exterior slabs’ “footprint” down to the bottom-of-footing grades or to a maximum depth of 5
feet below subgrade elevations, whichever is less. We recommend the resulting excavation then be
refilled with sand or sandy gravel having less than 50 percent of the particles by weight passing the #40
sieve and less than 5 percent of the particles by weight passing a #200 sieve.

Another subgrade improvement option would be to build in a transition zone between those soils
considered to be frost-susceptible and those that are not to somewhat control where any differential
movement may occur. Such transitions could exist between exterior slabs and pavements, between
entry way slabs and sidewalks, and along the sidewalks themselves. For this option, the frost-
susceptible soils in critical areas would be removed to a depth of at least 4 feet below grade as
discussed above. The excavation below the footprint of the sidewalks or other slabs would then be
sloped upward at a gradient no steeper than 3:1 (horizontal : vertical) toward the less critical areas.
The bottom of the excavation should then be sloped toward the center so that any water entering the

excavation could be quickly drained to the deepest area for removal. In the deepest areas of the
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excavation, a series of perforated drainpipes will need to be installed to collect and dispose of surface
water infiltration and/or groundwater that could accumulate within the backfill. The piping would need
to be connected to a storm sewer or a sump to remove any accumulated water. If the water is not

removed, it is our opinion this option will not be effective in controlling heave.

Regardless of what is done to the walkway or pavement area subgrade, it will be critical the end-user
develop a detailed maintenance program to seal and/or fill any cracks and joints that may develop
during the useful life of the various surface features. Concrete and bituminous will experience episodes
of normal thermo-expansion and thermo-contraction during its useful life. During this time, cracks may
develop and joints may open up, which will expose the subgrade and allow any water flowing overland
to enter the subgrade and either saturate the subgrade soils or to become perched atop it. This
occurrence increases the potential for heave due to freezing conditions in the general vicinity of the
crack or joint. This type of heave has the potential to become excessive if not addressed as part of a
maintenance program. Special attention should be paid to areas where dissimilar materials abut one
another, where construction joints occur and where shrinkage cracks develop.

D.2.c. Isolated Footing and Piers

Soils classified as being “clayey” or “silty” have the potential for adhering to poured concrete or
masonry block features built through the normal frost zone. In freezing conditions, this soil adhesion
could result in the concrete or masonry construction being lifted out of the ground. This lifting action
is also known as heave due to adfreezing. The potential for experiencing the impacts of adfreezing
increases with poor surface drainage in the area of below grade elements, in areas of poorly compacted
clayey or silty soils and in areas of saturated soils. To limit the impacts of adfreeze, we recommend
placing a low friction separation barrier, such as high density insulation board, between the backfill and
the element. Extending isolated piers deeper into the frost-free zone, enlarging the bottom of the piers
and then providing tension reinforcement can also be considered. Recommendations for specific

foundation conditions can be provided as needed.

D.3. Construction Quality Control

D.3.a. Excavation Observations

We recommend having a geotechnical engineer observe all excavations related to subgrade
preparation for spread footing, Guideway and retaining wall construction. The purpose of the
observations is to evaluate the competence of the geologic materials exposed in the excavations, and

the adequacy of required excavation oversizing.
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D.3.b. Materials Testing
We recommend density tests be taken in excavation backfill and additional required fill placed below

retaining walls footings, behind retaining walls, and for Guideway and Station Platform construction.
We also recommend slump, air content, and strength tests of Portland cement concrete.

D.3.c. Cold Weather Precautions

If site grading and construction is anticipated during cold weather, all snow and ice should be removed
from cut and fill areas prior to additional grading. No fill should be placed on frozen subgrades. No
frozen soils should be used as fill.

Concrete delivered to the site should meet the temperature requirements of ASTM C 94. Concrete
should not be placed on frozen subgrades. Concrete should be protected from freezing until the
necessary strength is attained. Frost should not be permitted to penetrate below footings.

E. Procedures

E.1. Penetration Test Borings

The penetration test borings were drilled with core and auger drill equipped with hollow-stem auger
mounted on an off-road carrier. The borings were performed in accordance with ASTM D 1586.
Penetration test samples were taken at 2 1/2- or 5-foot intervals. Actual sample intervals and
corresponding depths are shown on the boring logs.

Penetration test boreholes that met the Minnesota Department of Health (MDH) Environmental
Borehole criteria were sealed with an MDH-approved grout. A sealing record (or Sealing records) for
those boreholes will be forwarded to the Minnesota Department of Health Well Management Section.
A copy of the sealing record follows (or Copies of the sealing records follow) the Log of Boring sheets in

the Appendix.
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E.2. Material Classification and Testing

E.2.a. Visual and Manual Classification

The geologic materials encountered were visually and manually classified in accordance with ASTM
Standard Practice D 2488. A chart explaining the classification system is attached. Samples were placed
in jars or bags and returned to our facility for review and storage.

E.2.b. Laboratory Testing
The results of the laboratory tests performed on geologic material samples are noted on or follow the

appropriate attached exploration logs. The tests were performed in accordance with ASTM procedures.

E.3. Groundwater Measurements

The drillers checked for groundwater as the penetration test borings were advanced, and again after
auger withdrawal. The boreholes were then backfilled or allowed to remain open for an extended
period of observation as noted on the boring logs.

F. Qualifications

F.1. Variations in Subsurface Conditions

F.1.a. Material Strata

Our evaluation, analyses and recommendations were developed from a limited amount of site and
subsurface information. It is not standard engineering practice to retrieve material samples from
exploration locations continuously with depth, and therefore strata boundaries and thicknesses must
be inferred to some extent. Strata boundaries may also be gradual transitions, and can be expected to

vary in depth, elevation and thickness away from the exploration locations.

Variations in subsurface conditions present between exploration locations may not be revealed until
additional exploration work is completed, or construction commences. If any such variations are
revealed, our recommendations should be re-evaluated. Such variations could increase construction

costs, and a contingency should be provided to accommodate them.
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F.1.b. Groundwater Levels

Groundwater measurements were made under the conditions reported herein and shown on the
exploration logs, and interpreted in the text of this report. It should be noted that the observation
periods were relatively short, and groundwater can be expected to fluctuate in response to rainfall,
flooding, irrigation, seasonal freezing and thawing, surface drainage modifications and other seasonal

and annual factors.
F.2. Continuity of Professional Responsibility

F.2.a. Plan Review

This report is based on a limited amount of information, and a number of assumptions were necessary
to help us develop our recommendations. It is recommended that our firm review the geotechnical
aspects of the designs and specifications, and evaluate whether the design is as expected, if any design
changes have affected the validity of our recommendations, and if our recommendations have been
correctly interpreted and implemented in the designs and specifications.

F.3. Use of Report

This report is for the exclusive use of Southwest Light Rail Transit. Without written approval, we assume
no responsibility to other parties regarding this report. Our evaluation, analyses and recommendations
may not be appropriate for other parties or projects.

F.4. General

In performing its services, Braun Intertec used that degree of care and skill ordinarily exercised under
similar circumstances by reputable members of its profession currently practicing in the same locality.

No warranty, express or implied, is made.
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If there are questions regarding these recommendations, please call Josh Kirk at 952.995.2222
(ikirk@braunintertec.com) or Ray Huber at 952.995.2260 (rhuber@braunintertec.com) at your

convenience.

Sincerely,
BRAUN INTERTEC CORPORATION

Professional Certification:

| hereby certify that this plan, specification or report
was prepared by me or under my direct supervision

and that | am a duly Licensed Professional Engineer

under the laws of the State of Minnesota.

Joshua L. Kirk, PE
Associate-Project Engineer
License Number: 45005

Reviewed by:

Ray A. Huber, PE
Vice President-Principal Engineer

Reviewed by:

Matthew P. Ruble, PE
Principal Engineer

Appendix:

Soil Boring Location Sketch

Preliminary Engineering Plan and Profile Sheets - W1-TRK-PPFL-003 through 006
Soil Boring Logs 2067ST, 2070ST, 2071ST, 2072ST, 2080ST, 2081ST, 2082ST
Descriptive Terminology of Soil
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BRAUN"
INTERTEC

LOG OF BORING

Braun Project BL-13-00213 BORING:

GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

2067ST

Lat.: 445141.60987;
See attached sketch.

LOCATION: N: 125688.7; E: 488934.2;
Long.: -932533.62235.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:24

’g‘
9
S
o
g DRILLER: K. Keck METHOD: 3 1/4" HSA, Autohammer DATE: 2/26/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 898.4 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
5 CL SANDY LEAN CLAY, trace Gravel, dark brown, frozen.
o] 897.4 1.0 (Topsoil/Fill)
o FILL FILL: Silty Sand, fine- to medium-grained, with Gravel,
g - with occasional Cobbles and Clay lenses, brown, —
< frozen to moist. V 65
g A
g 7
g ]
P 8 10 | P200=33%
ER N
al
5| 8914 7.0
0 FILL FILL: Clayey Sand, trace Gravel, brown and gray,
o moist. ,X 24 11
O
9 889.4 9.0 i
FILL FILL: Poorly Graded Sand, fine- to medium-grained,
- trace Gravel, brown, moist.
42
886.4 12.0
FILL FILL: Sandy Lean Clay, with Gravel, gray and brown,
_ moist. ,X 34 10
884.4 14.0 o i
SM | SILTY SAND, fine- to medium-grained, with Gravel,
_ brown, moist, very dense to dense. _
(Glacial Till) 45
_ _\e0or2m *50/2" (set). No sample
A recovery.
- 38
876.4 22.0 Al
SC [« CLAYEY SAND, fine- to medium-grained, with Gravel, ||
_ brown, moist, dense to medium dense. _\V 33
(Glacial Till) a
o M 30 *Water not observed
_ _N with 29 1/2 feet of
hollow-stem auger in the
— — ground.
870.4 28.0 ~
SP POORLY GRADED SAND, fine- to medium-grained, Water not observed to
. : ) cave-in depth of 25 feet
_ light brown, moist, medium dense. _ immediately after
- (Glacial Outwash) withdrawal of auger.
21
867.4 31.0 Boring immediately
END OF BORING.* backfilled with bentonite
grout.
BL-13-00213 Braun Intertec Corporation 2067ST page 10of 1



BRAUN"
INTERTEC

LOG OF BORING

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:26

Braun Project BL-13-00213 BORING: 2070SW
GEOTECHNICAL EVALUATION LOCATION: N: 125073.1; E: 488623.2;
- SWLRT Lat.. 445135.52981; Long.: -932537.93479.
§| Minnetonka, Minnesota See attached sketch.
g DRILLER: M. Takada METHOD: 3 1/4" HSA, Autohammer DATE: 3/6/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL|MC | gp Tests or Notes
§ 878.1 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) % | tsf
al FILL FILL: Clayey Sand, fine- to medium-grained, dark
X 877.1 1.0 brown, frozen.
el FILL FILL: Sandy Lean Clay, trace Gravel, gray and brown,
g - frozen to 3 feet then wet. .
e
D — —
§ Frozen to 3 feet,
3l— | no sample
= recovered.
A Trace wood debris at 5 feet. Y
(&)
>1— A
b=
ol— |
§ i
o|l— V17 21
O Ly
<
- 8 11/2
- With large amounts of concrete and bituminous debris B
_ from 12 to 17 feet. N 43 Limited sample
A recovery.
o V38
861.1 17.0
FILL FILL: Poorly Graded Sand with Silt, fine- to L
_ medium-grained, with concrete debris, brown, moist.  _1\| 30
858.1 20.0
CL SANDY LEAN CLAY, trace Gravel, brown and gray, 10
_ wet, rather stiff. A
Glacial Till
856.1 | 22.0 ; (Glacial Till
SC [« CLAYEY SAND, fine- to medium-grained, trace Gravel, ||
_ gray, wet, rather stiff to stiff. M 11 13
(Glacial Till) a
o M 12 31/2
- | An open triangle in
_ _ the water level
(WL) column
S , , AVA indicates the depth
With waterbearing Sand seam at 30 feet. 13 at which
- — groundwater was
observed while
BL-13-00213 Braun Intertec Corporation 2070SW page 1 of 2



BRAUN"
INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

BORING:  2070SW (cont.)
LOCATION: N: 125073.1; E: 488623.2;
Lat.: 445135.52981; Long.: -932537.93479.

See attached sketch.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:26

2
9
®
o
g DRILLER: M. Takada METHOD: 3 1/4" HSA, Autohammer DATE: 3/6/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL|MC | gp Tests or Notes
§ 846.1 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) % | tsf
al CLAYEY SAND, fine- to medium-grained, trace Gravel, drilling.
o gray, wet, rather stiff to stiff. _ Groundwater
S (Glacial Till) (continued) levels fluctuate.
E _ —
D JE— J—
g 15
E _ N
E
sl _
l_
2 .
8l
5| 839.1 39.0
§ CL SANDY LEAN CLAY, trace Gravel, gray, wet, rather
ol —— stiff.
o Glacial Till 12
o 8371 41.0 (Glacial Till)
END OF BORING.

; Water observed at 30 feet with 30 feet of hollow-stem |

— auger in the ground. -

- Water not observed with 39 1/2 feet of hollow-stem —

auger in the ground.
B Boring immediately backfilled with bentonite grout.
BL-13-00213 Braun Intertec Corporation 2070SW  page 2 of 2



BRAUN"
INTERTEC

LOG OF BORING

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:26

Braun Project BL-13-00213 BORING: 2071SW
GEOTECHNICAL EVALUATION LOCATION: N: 125158.5; E: 488850;
- SWLRT Lat.. 445136.37450; Long.. -932534.78791.
§| Minnetonka, Minnesota See attached sketch.
g DRILLER: M. Takada METHOD: 3 1/4" HSA, Autohammer DATE: 3/6/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 878.9 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
> 878.1 0.8 PAV 4 inches of bituminous over 4 inches of aggregate
3= : AL base.
o 876.9 20 FILL: Silty Sand, fine- to medium-grained, with Gravel,
g - ) FILL frozen.
@ FILL: Silty Sand, fine- to medium-grained, with Gravel, [{50/3"
= brown, frozen.
gl _874.9 4.0
£ CL SANDY LEAN CLAY, trace Gravel, brown, frozen to 5
% . feet then wet, very stiff. _ 1
i (Glacial Till) 42 Frozen soil to 5 feet.
(&)
>1— A
8
ol _
0
9L ,X 25 13
O
9 869.9 9.0 7, i
SM [}:|'] SILTY SAND, fine- to medium-grained, trace Gravel,
- brown, moist, medium dense.
(Glacial Till) 23
866.9 12.0 gib
SC [7<4 CLAYEY SAND, fine- to medium-grained, trace Gravel,
_ brown to 25 feet then gray, moist, rather stiff to very ,X 22 32 | P200=9%
stiff. A
— (Glacial Till) -
o M 24
_ I 23
- 24
_ I 26
o M 15
- 35
BL-13-00213 Braun Intertec Corporation 2071SW  page 1 of 2



BRAUN"
INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

BORING:  2071SW (cont.)

LOCATION: N: 125158.5; E: 488850;

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:26

- SWLRT Lat.: 445136.37450; Long.. -932534.78791.
§| Minnetonka, Minnesota See attached sketch.
g DRILLER: M. Takada METHOD: 3 1/4" HSA, Autohammer DATE: 3/6/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 846.9 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
(_SI
3| i
S
=] 844.9 34.0
E SP POORLY GRADED SAND, fine- to medium-grained,
o — with Gravel, brown, moist, medium dense to dense. __| |
g (Glacial Outwash) 38
E — Y
£
o] _
l_
2 .
g
o|— _
3
a
o
o] 16
o 837.9 41.0
END OF BORING.

a Water not observed with 39 1/2 feet of hollow-stem |

— auger in the ground. -

- Boring immediately backfilled with bentonite grout. —

BL-13-00213 Braun Intertec Corporation 2071SW  page 2 of 2



BRAUN"
INTERTEC

LOG OF BORING

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:27

Braun Project BL-13-00213 BORING: 2072SW
GEOTECHNICAL EVALUATION LOCATION: N: 125337.6; E: 488872;
- SWLRT Lat.. 445138.14247; Long.. -932534.48368.
§| Minnetonka, Minnesota See attached sketch.
g DRILLER: M. Takada METHOD: 3 1/4" HSA, Autohammer DATE: 37114 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL|MC | gp Tests or Notes
§ 877.4 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) % | tsf
> PAV 5 inches of bituminous over 7 inches of aggregate
3| 876.4 1.0 base.
8 FILL FILL: Clayey Sand, fine- to medium-grained, with
g - Gravel, gray and dark brown, frozen to 5 feet then
< moist.
-
3
g
g ]
P 50/4" 13 Frozen soil to 5
- feet, no sample
3l recovered.
ol
g
o~ 27
9
- With Gravel at 10 feet. 21
_ 15 15
o M 15
860.4 17.0
CL LEAN CLAY with SAND, gray, moist, rather stiff.
- (Glacial Till) 11 22 |21/4
- 10
855.4 22.0
CL SANDY LEAN CLAY, trace Gravel, brown, wet, stiff.
— (Glacial Till) 16
o 14
848.4 29.0
SC CLAYEY SAND, fine- to medium-grained, trace Gravel,
S brown to 35 feet then gray, moist, very stiff.
(Glacial Till) 18
BL-13-00213 Braun Intertec Corporation 2072SW page 1 of 2



BRAUN"
INTERTEC

LOG OF BORING

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:27

Braun Project BL-13-00213 BORING: 2072SW (cont.)
GEOTECHNICAL EVALUATION LOCATION: N: 125337.6; E: 488872;
- SWLRT Lat.. 445138.14247; Long.. -932534.48368.
§| Minnetonka, Minnesota See attached sketch.
g DRILLER: M. Takada METHOD: 3 1/4" HSA, Autohammer DATE: 37114 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL|MC | gp Tests or Notes
§ 8454 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) % | tsf
al CLAYEY SAND, fine- to medium-grained, trace Gravel,
> I brown to 35 feet then gray, moist, very stiff. _
S (Glacial Till) (continued)
6 — —
2
D - R
& 19
kel
g T
£
5| |
l_
2 i
k<!
5l 838.4 39.0 Y AVA
3 SP | POORLY GRADED SAND, fine- to medium-grained, An open triangle in
% — with Gravel, dark brown, waterbearing, dense. 39 the water level
D (Glacial Outwash) (WL) column
A_836.4 41.0 indicates the depth
END OF BORING. at which
_ ] — groundwater was
Water observed at 39 feet with 39 feet of hollow-stem observed while
- auger in the ground. — drilling.
— . ) . . Groundwater
- Boring immediately backfilled with bentonite grout. m levels fluctuate.
BL-13-00213 Braun Intertec Corporation 2072SW  page 2 of 2



BRAUN"
INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

BORING:

2080SW

LOCATION: N:
Lat.: 445132.49433;
See attached sketch.

124766.7; E: 486767.4;
Long.: -932603.69484.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:30

B
9
T
3
g DRILLER: S. McLean METHOD: 3 1/4" HSA, Autohammer DATE: 2/14/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 886.6 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
> PAV 5 inches of Bituminous over 9 inches of Aggregate
3|_ 885.5 1.1 Base. _
kel CL SANDY LEAN CLAY, trace Gravel, brown, frozen to
ol moist, hard to very stiff. 7
G (Glacial Till) IV 40*
§ N *Frozen soils to 3 feet.
E _ _
g _
P 21
ER N
!
ol— |
o
of ,X 25
O Ly
9 877.6 9.0 /0
SP || POORLY GRADED SAND, fine- to medium-grained,
. brown, moist, medium dense.
(Glacial Outwash) 12 P200=
_ 7X 12
872.6 14.0 S M
SP | POORLY GRADED SAND, fine- to medium-grained,
- with Gravel, brown, moist, medium dense. ]
(Glacial Outwash) 16
_ M 17
867.6 19.0 S m
SM [}:|'] SILTY SAND, fine- to medium-grained, trace Gravel,
. brown, moist, medium dense.
(Glacial Till) 24
_ M 21
o M 22
858.6 28.0 :
SC CLAYEY SAND, trace Gravel, brown, moist, dense.
_ (Glacial Till) |
- 38
BL-13-00213 Braun Intertec Corporation 2080SW page 1 of 2



BRAUN"
INTERTEC

LOG OF BORING

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:30

Braun Project BL-13-00213 BORING: 2080SW (cont.)
GEOTECHNICAL EVALUATION LOCATION: N: 124766.7; E: 486767.4;
- SWLRT Lat.: 445132.49433; Long.: -932603.69484.
§| Minnetonka, Minnesota See attached sketch.
g DRILLER: S. McLean METHOD: 3 1/4" HSA, Autohammer DATE: 2/14/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 854.6 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
$ 8536 33.0
S SM SILTY SAND, fine- to medium-grained, trace Gravel,
al— brown, moist, dense. -
2 (Glacial Till)
D JE— J—
= 55
ko)
g T
E
5| _
l_
2 .
g
ol _
0
)
- 46
D 845.6 41.0
END OF BORING.

a Water not observed while drilling. |

- Water not observed with 39 1/2 feet of hollow-stem i

- auger in the ground. —

- Water not observed to cave-in depth of 33 feet ]

B immediately after withdrawal of auger. i

_ Boring then backfilled. B

BL-13-00213 Braun Intertec Corporation 2080SW  page 2 of 2



BRAUN"
INTERTEC

LOG OF BORING

Braun Project BL-13-00213 BORING: 2081SW
GEOTECHNICAL EVALUATION

LOCATION: N: 124753.4; E: 487130.7;

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:30

- SWLRT Lat.. 445132.36455; Long.: -932558.65223.
§| Minnetonka, Minnesota See attached sketch.
g DRILLER: S.McLean METHOD: 3 1/4" HSA, Autohammer DATE: 2/14/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 887.8 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
> PAV 7 inches of Bituminous over 11 inches of Aggregate
5] 886.9 1.0 Base.
o CL SANDY LEAN CLAY, trace Gravel, brown, frozen to
ol moist, very stiff. 7
< (Glacial Till) IV 48
§ N *Frozen soils to 3 feet.
E _ _
g ]
P 18
ol 881.8 6.0 74
al SP || POORLY GRADED SAND, fine- to medium-grained,
ol — trace Gravel, brown, moist, medium dense. |
g (Glacial Outwash)
|- ,X 13 P200=
[
3 /
- 13
875.8 12.0 S
SP || POORLY GRADED SAND, fine- to medium-grained,
_ with Gravel, brown, moist, medium dense. ,X 16
873.8 14.0 g (Glacial Outwash) a
SP || POORLY GRADED SAND, fine- to medium-grained,
. brown, moist, medium dense. _
(Glacial Outwash) 14
_ 17
o 14
_ M7 *No sample recovery.
o Layer of Silty Sand encountered at 25 feet. M 18
- 19
BL-13-00213 Braun Intertec Corporation 2081SW page 1 of 2



BRAUN"

INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT

Minnetonka, Minnesota

BORING:

2081SW (cont.)

LOCATION: N:

Lat.: 445132.36455;
See attached sketch.

124753.4; E: 487130.7;
Long.: -932558.65223.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:30

2
9
®
3
g DRILLER: S. McLean METHOD: 3 1/4" HSA, Autohammer DATE: 21414 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 855.8 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
al -] POORLY GRADED SAND, fine- to medium-grained,
o brown, moist, medium dense. _
S (Glacial Outwash) (continued)
g _ —
D JE— J—
= 22
ke)
g T
E
sl _
l_
ol 849.8 38.0 S
al SM [1:|'] SILTY SAND, fine- to medium-grained, brown, moist,
g _ medium dense. |
g (Glacial Till)
o
5] 26
D 846.8 41.0
END OF BORING.
a Water not observed while drilling. |
Water not observed with 39 1/2 feet of hollow-stem

- auger in the ground. —

- Water not observed to cave-in depth of 32 1/2 feet of —

B hollow-stem auger in the ground. B

_ Boring immediately backfilled. |

BL-13-00213 Braun Intertec Corporation 2081SW  page 2 of 2



BRAUN"
INTERTEC

LOG OF BORING

Braun Project BL-13-00213 BORING: 2082SW
GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

LOCATION: N: 124777.6; E: 487410.7;
Lat.: 445132.60526; Long.: -932554.76534.
See attached sketch.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:31

2
9
S
o
g DRILLER: S. McLean METHOD: 3 1/4" HSA, Autohammer DATE: 21414 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 889.2 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
‘75 PAV 4 inches of Bituminous over 12 inches of Aggregate
o|- 887.9 1.3 Base. -
- FILL FILL: Sandy Lean Clay, trace Gravel, dark brown,
I frozen to moist. ]
@|  886.2 3.0 32
§ CL LEAN CLAY with SAND, trace Gravel, brown, moist, N\ *Frozen soils to 3 feet.
3l very stiff to hard. _
= (Glacial Till)
. M 19
2 N
sl
ol _
g
9 880.2 9.0 7/ i
SC ¢/ CLAYEY SAND, trace Gravel, brown, moist, medium
e dense.
(Glacial Till) 16 P200=
- Sand layer encountered at 12 feet. |
_ 7X 12
875.2 14.0 e m
SP | POORLY GRADED SAND, fine- to medium-grained,
_ trace Gravel, brown, moist, medium dense. ]
(Glacial Outwash) 17
_ I\ 20
o 14
_ N 14
o M 19
- Lenses of Lean Clay encountered at 30 feet. 21
BL-13-00213 Braun Intertec Corporation 2082SW page 1 of 2
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LOG OF BORING

Braun Project BL-13-00213 BORING:
GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

2082SW (cont.)

LOCATION: N:
Lat.:
See attached sketch.

124777.6; E: 487410.7;

445132.60526; Long.: -932554.76534.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:31

2
9
S
3
g DRILLER: S. McLean METHOD: 3 1/4" HSA, Autohammer DATE: 21414 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 857.2 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
g 8562 330
S SC CLAYEY SAND, with Gravel, brown, moist, medium
- dense.
2 (Glacial Till)
D JE—
& 26
kel
g
E
sl
l_
2
g
ol
0
[a)
o
5] 27
D 848.2 41.0
END OF BORING.
a Water not observed while drilling.
Water not observed with 39 1/2 feet of hollow-stem

- auger in the ground.

- Water not observed to cave-in depth of 31 feet

B immediately after withdrawal of auger.

_ Boring immediately backfilled.

BL-13-00213 Braun Intertec Corporation 2082SW  page 2 of 2
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Descriptive Terminology of Soil

-

T ERNATIGHAL

Standard D 2487 - 00
Classification of Soils for Engineering Purposes
(Unified Soil Classification System)

i ificati Particle Size identification
Criteria for Assigning Group Symbols and Soils Classification .,
Group Names Using Laboratory Tests 2 Group Boulders ... -over 12
Symbol| Group Name ® Cobbles ... 3"to 12
3 Sravels Cloan Gravels | C,=>4and1<C.< 3° GW | Well-graded gravel® Gra(‘:"f;rse 03
=0 More than 50% of o e o -
88 | coarse fraction 5% or less fines C,<4and/or1>C_>3¢ GP | Poorly graded graveld . No. 40 3/4”
b % '5 retained on Gravels with Fines Fines classify as ML or MH GM Siity grave] 979 Sand
£ ’\; g No. 4 sieve More than 12% fines ® | Fines classify as CL or CH GC Clayey gravel @19 Coar_se ....................... «.... No. 4 fo No. 10
858 - P Medium .No, 10 to No. 40
& N Sands Clean Sands C,26and1<C <3 SW | Well-graded sand " Fine .. . No. 40 to No. 200
052 igz;:er ?::;gozf 5% or less fines ' C,<6andlor1>C,>3° SP Poorly graded sand” | Silt ....<No. 200, PI< 4 or
© - N apm
8 g passes Sands with Fines Fines classify as ML or MH SM | Silty sand 9 Clay ie:\?:’ 2/30“?,? s4and
S No. 4 sieve More than 12% Fines classify as CL or CH SC_ |Clayeysandfeh |~ on or above "A” fine
@ . Pl > 7 and plots on or above “A” line} CL Lean clayk'm
s i inorganic . .
0 N
Y o S"T_siqi?dd "ﬁli?ys Pl < 4 or plots below “A” line ML |gjtk!m Relat‘Ye Density _°f
”n % 3 less than 50 Organic Liquid limit - oven dried < 075 OL |Organicclay¥'™n Cohesionless Soils
gaw Liguid limit - not dried ) OL Organic sift* '™ ° VEIY I00SE «..oerervecerinnines 0to 4 BPF
28 . b i CH Loose 510 10 BPF
‘® o A . ots on or above “A” line Fatclay «!'m
22| sitsandclays | torganic F—L —— 2 Medium dense . . 11 t0 30 BPF
é5 <Z> Liquid lirmit Pl plots below “A” line MH Elastic siltk '™ 31 o 50 BPF
Ex 50 or more Organic  |L1uid limit - oven dried < 075 OH |Organicclay *'m? Very dense ........cooovvervorecern over 50 BPF
3 Liguid limit - not dried i OH Organicsift* '™ ¢ )
Highly Organic Soils Primarily organic matter, dark in color and organic odor PT Peat Consistency of Cohesive Soils

. Based on the material passing the 3-in (75mm) sieve.

oo

_c C, = Dg/D,, C.=(D,)°
D‘lOXDSD

d. If soil contains215% sand, add “with sand” to group name.

e. Gravelswith 5 to 12% fines require dual symbols:
GW-GM well-graded gravel with silt
GW-GC weli-graded gravel with clay
GP-GM  poorly graded gravel with silt
GP-GC poorly graded gravel with clay

T T

Sands with 5 to 12% fines require dual symbols:
SW-SM  well-graded sand with silt

SW-SC  well-graded sand with clay

SP-SM  poorly graded sand with silt
SP-SC  poorly graded sand with clay

if fines classify as CL-ML, use dual symbol GC-GM or SC-SM.
. [ffines are organic, add “with organic fines” to group name.
. If soil contains 2 15% gravel, add “with gravel” to group name.

. If field sample contained cobbles or boulders, or both, add “with cobbles or boulders or both” to group name.

j. i Atterberg limits plot in hatched area, soil is a CL-ML, silty clay.
k  If soit contains 10 to 29% plus No. 200, add *with sand” or “with gravel” whichever is predominant.
1. If soil contains > 30% plus No. 200, predominantly sand, add “sandy” to group name.
m If soil containse: 30% plus No. 200 predominantly gravel, add “gravelly” to group name.
n. Pt &4 and plots on or above "A" line.
0. Pl <4 or piots below “A” line.
p. Pl plots on or above “A” line.
q. Pl plots below "A” line.
60 7
/1
’ /
’
50 < e
A4
-~ S .\‘\e/
o <l Y
~ 40 y fe) P
x L R v
@
b= 7’ Q‘e‘
£ 30} ‘
.és , ’ /
[*]
o201 B S %
@ ’ o
- ’
o . o\'/ MH or OH
10 £ i v
7 ha pa
4 W R ML or OL
v : |

0 10 16 20 30 40

50 60 70 80 80 100

Liquid Limit (LL)

110

Laboratory Tests
DD Dry density, pcf oC Organic content, %
wD Wet density, pcf s Percent of saturation, %
MC Natural moisture content, % SG Specific gravity
LL Ligiuid fimit, % C Cohesion, psf
PL Plastic limit, % 105 Angle of internal friction
Pl Plasticity index, % qu Unconfined compressive strength, psf
P200 % passing 200 sieve ap Pocket penetrometer strength, tsf

. 6t0 8 BPF

Rather stiff .... 910 12 BPF

Stiff 13 to 16 BPF
Very stiff . . 17 to 30 BPF
Hard over 30 BPF

Drilling Notes

Standard penetration test borings were advanced by 3 1/4” or 6 1/4”
1D hollow-stem augers uniess noted otherwise, Jetting water was used
to clean out auger prior to sampling only where indicated on logs.
Standard penetration test borings are designated by the prefix “ST”
(Split Tube). All samples were taken with the standard 2" OD split-tube
sampler, except where noted.

Power auger borings were advanced by 4” or 6” diameter continuous-
flight, solid-stem augers. Soil classifications and strata depths were in-
ferred from disturbed samples augered to the surface and are, therefore,
somewhat approximate. Power auger borings are designated by the
prefix “B.” .

Hand auger borings were advanced manually with a 1 1/2” or 3 1/4”
diameter auger and were limited to the depth from which the auger could
be manually withdrawn. Hand auger borings are indicated by the prefix
g

BPF: Numbers indicate blows per foot recorded in standard penetration
test, also known as “N” value. The sampler was set 68" into undisturbed
soil below the hollow-stem auger. Driving resistances were then counted
for second and third 8” increments and added to get BPF. Where they
differed significantly, they are reported in the following form: 2/12 for the
second and third 6” increments, respectively.

WH: WH indicates the sampler penetrated soil under weight of hammer
and rods alone; driving not required.

WR: WR indicates the sampler penetrated soil under weight of rods
alone; hammer weight and driving not required.

TW indicates thin-walled (undisturbed) tube sample.

Note: All tests were run in general accordance with applicable ASTM
standards.

Rev. 7107
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BRAUN Braun Intertec Corporation Phone: 952.995.2000
INTERTEC 11001 Hampshire Avenue S Fax: 952.995.2020
Minneapolis, MN 55438 Web: braunintertec.com

August 29, 2014 Project BL-13-00213

Mr. Don Demers

Southwest Light Rail Transit Project Office

6465 Wayzata Boulevard, Suite 500

St. Louis Park, MN 55426

Re: Foundation Analysis Design Recommendation Report

Retaining Walls 113, 115, 116 and General Track Construction —90% Design
STA 2141+52 to STA 2155+62

Southwest LRT, West Segment

Eden Prairie, Minnesota

Dear Mr. Demers:

Braun Intertec Corporation has completed the geotechnical evaluation for the retaining walls RTW-
W113, RTW-W115, and RTW-W116 for the west segment of the Southwest Light Rail Transit (SWLRT)
alignment passing through Eden Prairie, Minnesota. The following sections provide information
regarding our opinions, methods, and recommendations for general track construction retaining wall
foundation, associated embankments and general track construction in this area.

A. Project information

The west segment of the SWLRT project is proposing to construct a light rail transit line through the
cities of Hopkins, Minnetonka, and Eden Prairie, Minnesota. This design report addresses general track
construction, as well as the design and construction of three retaining walls that will support the track
embankment along Flying Cloud Drive in Eden Prairie.

A.1. Type of Structure

Cast-in-place (CIP) concrete and modular block retaining walls will be utilized for wall design. The
proposed CIP concrete walls will be supported by spread footing foundations founded at least 4 % feet
below the lowest finished grade along the toe of the wall. The walls will be designed and constructed

by others.
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A.2. Location of Walls

We were provided with drawings showing the plan and profile for each of the three walls. The locations
and additional information for the walls are provided below.

A.2.a. Wall RTW-W113

Wall RTW-W113 is proposed to be a modular block retaining wall located along the north side of the
proposed SWLRT alignment, extending from about STA 2141452 to STA 2146+79, for a length of about
534 feet and connects to the north abutment of the 494 Bridge. The wall height (from bottom of
footing to top of rail) will be about 17 feet except for the east-most 140 feet where the footing will step

up resulting in a wall height of about 12 feet.

A.2.b. Wall RTW-W115

Wall RTW-W115 is located along the north side of the proposed SWLRT alignment, extending from
about STA 2152+92 to STA 2155+62, for a length of about 272 feet. The wall height (from bottom of
footing to top of rail) will vary from about 7 feet at the west edge to about 24 feet at the east edge,
with the greater height due to the approach for the Valley View Bridge.

A.2.c. Wall RTW-W116

Wall RTW-W116 is located along the south side of the proposed SWLRT alignment, extending from
about STA 2152+77 to STA 2155462, for a length of about 284 feet. The wall will be parallel to and
across the tracks from Wall RTW-W115. The wall height (from bottom of footing to top of rail) will vary
from about 8 feet at the west edge to about 22 feet at the east edge, with the greater height due an

increase in top elevation for the abutment of the Valley View Bridge.

A.3. Embankment Construction

To construct the walls along the proposed alignment, embankment grade increases of up to 20 feet will
be necessary. Grade raises of this magnitude will influence the design and construction of the proposed
wall foundation types. However, the effects of the embankment stresses are accounted for in our

foundation design recommendations.

BRAUN
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B. Subsurface Investigation Summary

B.1. Summary of Borings Taken

Braun Intertec performed 10 SPT (standard penetration test) borings (2049SW, 2050SW, 2051ST
20525W, 2053SW, 2054SB, 2123SW, 2124SW, 2127SW, and 2128SW) and two CPT (cone penetration
test) soundings (2125CW and 2126CW) in the vicinity of the proposed wall alignments. Logs of the wall
borings and soundings are included in the Appendix. A Boring & Sounding Location Sketch is also

included, showing the locations of such wall borings and soundings.

B.2. Description of Foundation Soil and Conditions

The proposed retaining walls are generally underlain with sandy lean clay fill, followed by glacially
deposited sands and clays to the termination depth of the borings. A more detailed description is

provided below.

B.2.a. Topsoil
The borings initially encountered about 4 to 30 inches of topsoil. The topsoil consisted of sandy lean

clay that was dark brown to black and moist.

B.2.b. Fill
Fill was encountered at the majority of the boring locations and consisted of sandy lean clay (CL), sandy
silt (ML), and poorly graded sand (SP). Table 1 below illustrates the depth and type of fill material

encountered.

Table 1. Fill Depths Beneath Retaining Walls 113, 115, and 116

Approximate Elevation at

Boring No. Boring Elevation (ft) | Depth of Fill (ft) Bottom of Fill (ft) Fill Composition
21235W 901.5 27 874 Sandy Lean Clay, Sandy Silt
2049SW 902.8 14 889 Sandy Lean Clay
2050SW 903.1 9 894 Sandy Lean Clay
2124SW 903.9 9 895 Sandy Lean Clay
2127SW 914.6 6 908 % Sandy Lean Clay
2128SW 914.8 5 910 Sandy Lean Clay
2151ST 912.4 4 908 Poorly Graded Sand with Silt
2052SW 909.2 7 902 Poorly Graded Sand
20535W 914.1 % 913 % Topsoil
2054SW 899.1 % 989 % Topsoil

Note: No fill was encountered at Borings 2053SW and 2054SW

BRAUN
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Penetration resistances varied from 3 to 27 blows per foot (BPF), although some of the higher
penetration resistances were likely influenced by encountering a rock in the sampler.

B.2.c. Glacial Till

Glacial till soils were encountered throughout the soil profile across the lengths of the walls. The till
consisted of lean clay with sand, sandy lean clay, clayey sand, silty sand, and silt. The till soils contained
a trace to some gravel, were moist to wet or waterbearing, and were brown. Penetration resistances

varied from 9 to 42 BPF indicating the cohesive soils were rather stiff to hard.

B.2.d. Glacial Outwash

Glacial outwash soils were also frequently encountered throughout the soil profile. The glacial outwash
soils consisted of poorly graded sand and poorly graded sand with silt. The sands generally contained
some gravel. Penetration resistances varied from 8 BPF to 50 blows per 4 inches of penetration,
indicating the soil was loose to very dense.

B.3. Summary of Water Level Measurements

SPT boring logs note water levels during drilling ranging from approximate 844 to 895 feet above mean
sea level (MSL). This large range in elevation indicates the groundwater encountered was in a perched
condition. Temporary water level indicators installed several hundred feet down-track have been
periodically monitored and noted groundwater near an elevation of 841. We expect static groundwater
levels to be near 841. Seasonal and annual fluctuations of groundwater, however, should be

anticipated.

C. Foundation Analysis

Based on the soil conditions encountered in the borings and loads anticipated on the wall, we
recommend the use of spread footing foundations for support of the CIP walls and a leveling pad
consisting of coarse filter aggregate wrapped in geotextile fabric to support the facing of the modular
block wall. An optional concrete leveling pad could also be placed. Based on the depth of fill, portions
of the footings for RTW-W113 will bear in the fill. Based on the borings and soundings, and our
calculations, the fill appears to be competent for wall and embankment support, however, there is

inherent uncertainty in fill soils.
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To reduce the potential for settlement exceeding the service limit, we recommend undercutting
foundations a minimum of five feet, or extending through the fill, whichever is less. We also
recommend preloading the areas of the walls where new embankment heights will exceed 10 feet from
existing grades to reduce the potential of settlement exceeding one-inch due to the embankment
loads. A second option for reducing settlement at RTW-W113 is to support the wall and embankment

with rammed aggregate piers.

The wall suitability will be controlled by the service limit state (settlement). A maximum total
settlement of one-inch is specified for the CIP retaining wall structures. Total settlement is defined as

the sum of primary consolidation and secondary consolidation.

C.1. Embankment and Slopes

The track embankments associated with the walls will consist of retaining wall backfill. The MSE wall
backfill will also contain geogrid reinforcement. Preparation will include topsoil removal, limited

removal of fill beneath the footings, and backfilling and filling with the proposed track section.

C.l.a. Settlement

There are two known existing utilities currently beneath RTW-W113 which include a gas main and a
water force main. Existing large utilities remaining below the walls and associated embankments have
not been considered for settlement since details of such utilities are unknown at this stage, and it is
assumed utilities will be re-routed from beneath the proposed track area. We assume that small
utilities will be rerouted from beneath the walls and embankments.

The settlement ranges noted below are a combination of both settlements from the retaining walls
loads as well as settlement from the raise in grade for the embankment.

C.1l.a.1. Wall RTW-W113

Based on the Plan and Profile Drawings provided to us, about 3 to 11 feet of new fill will be required to
construct the embankments. Based on this, we estimate total settlement to range from about % inches
to approximately 1 % inches. With the recommended soil correction, preloading, or aggregate pier

support, overall settlement will be less than one-inch.
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C.1.a.2. Walls RTW-W115 and RTW-W116
Based on the Plan and Profile Drawings provided to us, about 3 to 18 feet of fill will be required to
construct the embankments. Based on this, we estimate total settlement will be less than one-inch.

C.1.b. Bearing Capacity

Based on our calculations and assumptions for the CIP Walls, the soil conditions identified in the
borings and soundings are anticipated to provide a bearing resistance in excess of the required capacity
shown on the attached Minnesota Department of Transportation (MnDOT) Retaining Wall Standard
Plant Sheet for a 2-foot live load surcharge. However, a limited subcut will be required for several
hundred feet along the western portion of RTW-W113.

C.1.c. Global Stability

Based on the proposed wall heights, slope angles, and the competent native soils encountered in the
borings and soundings, the factor of safety is anticipated to exceed the required minimum value of 1.5.
Local stability of the walls and associated reinforced embankments, which is separate from the global
stability, will be determined by the retaining wall engineer.

C.2. Spread Footing Foundations

C.2.a. Cast-in-Place Concrete Walls

Settlements were calculated based on three methods. The first is the Hough method with Boussinesq
and Westergaard stress distributions, which utilizes the standard penetration test (SPT) values from the
soil borings. The second is the CPT method or Constrained Modulus method, which utilizes the in place
elastic modulus of the soil that is calculated from cone readings that were taken in the field. The third is
the Menard method, which is based on pressuremeter determinations of soil parameters that were
collected in the field or modified from the SPT values from the soil borings. For the Menard Method,
where pressuremeter testing was not performed, conservative correlations were used to estimate
pressuremeter values based on Ng, factors provided in Federal Highway Administration (FHWA)
Publication No. FHWA-IP-89-008. Tables 5 and 6 from this publication are in the Appendix for reference.

After these three methods were evaluated, the results were averaged.

Terzhagi’s strength limit state is also included on the nominal bearing graphs in the Appendix, for

reference. The strength limit state (bearing) will not control design.
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The service limit state (settlement) will control the design and the average service limit state should be
used for design of Bridge substructures. A maximum settlement of one-inch is specified for this project.

C.2.b. Modular Block Walls

The spread footings (concrete leveling pads) are not true footings in that the vertical and horizontal
loads are not carried only by the footings but also by the reinforced earth behind the wall. Assuming a
minimum “footing” width of 0.7H (wall height), it is our opinion the backfill and native granular soils will
have adequate bearing capacity for support of the wall. The global stability assumption in these soils
confirms the adequacy of the bearing capacity of the “footing.” The typical leveling pad, detailed on the
attached MSEW-1 sheet in the Appendix, will be adequate for the intended purposes of the pad.

C.3. Track Construction

Throughout the track profile, cuts of approximately 2 to 12 feet and fills of 2 to 17 feet are anticipated
for construction of the Guideway Section below the track. Based on the proposed design sections, the
Guideway will be composed of a minimum of 12-inches of subballast material, over a 40-inch thick layer

of granular material.

C.4. Summary of Design Assumptions

C.4.a. Embankment Heights, Unit Weights, Side Slopes, and End slopes

The wet unit weight of the anticipated compacted fill soils has been assumed as 120 pounds per cubic
foot (pcf). The top surface behind all walls will be the associated tracks for the SWLRT and will be
relatively flat. The slope in front of all walls will be 1:4 (V:H) or flatter. Information regarding the walls is

provided in Table 2.

Table 2: Design Information for Walls

Existing Grade Elevations Corresponding Proposed Approximate Footing
Retaining Wall (ft) Wall Heights Elevation
Location (ft) (ft)
RTW-W113 904-912 9to 16 898-904
RTW-W115 900-915 7 to 22 895-905
RTW-W116 901-909 6to 20 897-904

INTERTEC
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C.4.b. Retaining Wall Loading Information

A 2-foot live load surcharge will be used for the design of all CIP walls supporting track embankments.
For the CIP concrete walls we recommend the design loads and anticipated footing widths be based on
anticipated wall heights and the MnDOT standard plans included in the Cast-in-Place Retaining Wall
Details section of the Appendix.

C.4.c. Design Methodologies

The LRFD (Load and Resistance Factor Design Method) was used for design of the retaining wall
foundations supported on shallow foundations. Resistance factors were obtained from the Sixth Edition
of the AASHTO (American Association of State Highway and Transportation Officials) LRFD Bridge
Design Specifications (6th edition with 2013 interim revisions).

The ASD (Allowable Strength Design Method) was referenced for design of the retaining wall footings
supported on shallow foundations. Strength design and safety factors were taken from the MnDOT
design criteria for retaining walls with a 2-foot live load surcharge.

C.4.d. Modular Block Wall Loading Information

It is assumed a level fill will be used for the design of the MSE abutment walls.
C.5. Construction Considerations

C.5.a. Design of Temporary Slopes and Shoring Limits

We recommend that permanent slopes match the existing slopes, except they should not be steeper
than 1V:2H. Select Granular Borrow is anticipated have an angle of internal friction greater than 30
degrees. This soil could be temporarily placed at a slope of 1V:1 % H, but if not retained by a CIP
embankment, must be limited to 1V:2H or flatter for the permanent condition.

C.5.b. Subcut Recommendations and Backfill Requirements

To reduce the potential for settlement exceeding the service limit, we recommend subcutting fill soils
present beneath the foundations a minimum five feet, or until native soils are encountered, whichever
is less. Based on proposed elevations, the natural glacial soils will not be encountered until STA 4+00 on
RTW-W113. We anticipate native soils will be encountered at footing elevations which will not require
a subcut throughout RTW-W115 and RTW-W116.

The extent of the excavation required for the walls should extend horizontally beyond the embankment

limits/footing dimensions a distance equal to the depth of the subcut. Exposed excavation bottoms,
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deemed suitable by a Geotechnical Engineer, should be surface compacted by a large vibratory
sheepsfoot compactor prior to fill or footing placement.

We recommend the use of engineered fill to establish slope subgrade or backfill for any subcuts of
marginal soils under the proposed CIP spread foundation foundations, oversize areas, or reinforced
zones. Please refer to Table 3 below for material and compaction specifications based on the 2014

MnDOT Standard Specification for Construction.

Table 3. Material and Compaction Specification for Backfill and Fill

Material Material Specification Compaction Specification
) Onsite Material Free of Debris 100% of standard Proctor Density (ASTM
Subgrade Fill ] )
and Organic Material D698)
Leveling Pad Beneath
MnDOT 3138 MnDOT 2211.3C
Footings/Block Facing
Modular Block Wall Leveling
MnDOT 3149.2H MnDOT 2211.3C
Pad
Retaining Wall Backfill MnDOT 3149.2D2 MnDOT 2105.3F
Guideway Select Granular 100% of standard Proctor Density (ASTM
MnDOT 3149.2B2
Layer D698)
Guideway Subballast MnDOT 3138 MnDOT 2211.3C

We recommend backfill material be placed in uniform layers approximately parallel to the profile,
extending the full width of the retaining structures. We recommend backfill material be placed in lift

thicknesses not exceeding 12 inches.

C.5.c. Construction Staging Requirements

Based on the borings and soundings, and the estimated settlements, which are estimated to exceed
one-inch at RTW-W113, we recommend a short waiting period for the portions of the embankment
that extend higher than 10 feet at RTW-W113. Please refer to Section D.4 of this report for details
related to the recommended waiting period and staging requirements and the Appendix for a typical

preload embankment sketch at each retaining wall location.

C.5.d. Rammed Aggregate Pier for Wall and Embankment Construction

An alternative method to support the walls and embankment at RTW-W113 is the use of aggregate
piers (i.e. stone columns). Aggregate piers are composed of densely compacted, well-graded aggregates
such as highway/roadway base course. They are constructed by drilling a shaft or advancing a mandrel

through the looser or softer soil, densifying and pre-stressing the soil at the base of the
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hole with a proprietary high-energy impact compactor, and backfilling the hole with thin lifts of
aggregate compacted to about 100 percent of its maximum modified Proctor dry density, ASTM D
1557.

High capacity side friction is developed in aggregate pier foundation elements, caused by build-up of
lateral soil stresses during compaction of the aggregate. In addition to the side friction provided by the
undulating sides of the aggregate piers and the increased lateral soil stresses, the bottoms of the
aggregate piers are supported by a combination of pre-stressing and densification of the subsoils at the
bottom of aggregate pier cavities during compaction. This develops aggregate “bulbs” at the bottom of

the aggregate piers.

This process creates a series of very stiff, very dense foundation elements that reduce settlement from
structural or embankment loads. Conventional footing foundations and embankments constructed over

the aggregate pier-reinforced soil accomplish the load transfer.

In our opinion, the clayey fill soils beneath the RTW-W113 from STA 0+00 to STA 4+00 (approximately)
can be improved with rammed aggregate piers. If the adjacent 494 Bridge abutment or neighboring
structures are sensitive to vibrations, we would recommend vibrations be further evaluated and the
licensed design/build contractor be consulted to provide further information in regards to vibration.
Since rammed aggregate piers are a proprietary system, the design should be customized for this

project by a licensed design/build contractor.
Backfill placed for the embankment and walls should follow the recommendations from Table 2 above.

If rammed aggregate piers are used to support the wall and embankment, we recommend extending
the piers past the end of the embankment for RTW-W113 to include the north abutment for the 494
Bridge. Please refer to the report for the Bridge over I-494 for soils conditions and recommendations
associated with the bridge construction.

C.5.e. Track Construction
Existing ground surface elevations vary between STA 2142+00 to STA 2155+50 with respect to the
proposed top of rail elevation. Cuts on the order of 12 feet and fills of up to 17 feet will be required to

construct the track embankment.

We recommend excavating down to the proposed bottom of subgrade for the Guideway section. We
expect a combination of native soils and fill will be encountered. We recommend removing all

vegetation, topsoil, and any soft or wet soils encountered at subgrade elevations. We do not
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recommend removing the entire depth of the fill soils if they appear suitable to support the proposed
track construction. Additional excavations may be necessary beyond what is noted in the boring logs.
This should be evaluated in the field on a case by case basis.

After the fill has been evaluated, and any additional corrections made, the subgrade soils should be
surface compacted with a large, vibratory sheepsfoot compactor prior to the placement of fill or before
construction of the Guideway begins. Please refer to Table 2 in Section C.5.b for the compaction

specifications and guidelines.
D. Retaining Wall Foundation Recommendations

D.1. Bearing Capacities and Associated Resistance Factors/Factors of Safety
Based on the soil conditions, recommended soil corrections, or aggregate pier construction, the service

limit bearing pressure exceeds the anticipated soil loading based on the MnDOT Standard Plan for CIP
and Modular Block Retaining Walls Associated factors of safety are also provided on the attached plan.

D.2. Recommended Lateral Design Soil Parameters

The recommended lateral soil parameters to be used for design are provided in Table 4.

Table 4: Lateral Soil Parameters

Coefficient
Angle of of Sliding
Internal Effective unit Friction Active At-Rest Earth
Friction Weight Rough Earth Pressure Pressure
Soil Type (degrees) (pcf) Concrete Coefficient Coefficient
Select Grangey 35 120 0.6 0.27 0.43
Borrow
Granular Borrow 30 120 0.5 0.33 0.50
Onsite ZT;SV Lean 28 125 0.4 0.36 0.53
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D.3. Recommended Foundation Types, Sizes and Embedment Depths

We recommend that the walls be supported on spread footings, following the MnDOT standard plans
included in the Cast-in-Place Retaining Wall Details and Modular Block Retaining Wall sections of the
Appendix. The size of these footings shall be determined based upon the stem wall or wall height by
the wall designer. If stem wall heights/footing sizes change during retaining wall design, we should be
notified to confirm that bearing capacity and settlement criteria are within the recommended
tolerances. We recommend that the footings be embedded at least 4-1/2 feet below grade (bottom of

footing) for frost protection.

D.4. Waiting Periods for Embankments

In areas of RTW-W113 where the fill height will exceed 10 feet, we recommend an estimated
embankment waiting period of one to two months once the embankment preload has been
constructed or until settlement has essentially ceased. To control the settlement of the underlying soail,
we recommend the preload be constructed near final grade of the track alighnment. The waiting period
should reduce the majority of the settlement of the foundation soils due to the embankment raise in
grade as discussed in Section C.1. The embankment preload should be constructed with, at a minimum,
a top trapezoidal width and length that is the vertical projection of the retaining wall footing dimension
(width) with side slopes that extend at a 1V:1 % H slope or flatter. A typical preload embankment cross
section sketch along each wall is included in the Appendix of this report.

Settlement plates are recommended be installed every 100 feet along the retaining wall preload
embankment and monitored to evaluate the rate and amount of settlement. The geotechnical engineer
will review the monitoring data and make the determination of when the end of the waiting period will
be. The settlement plates should be surveyed daily for one week after construction, and every other
day for two additional weeks. Beyond the initial three weeks, we recommend surveying the plates bi-
weekly. Settlement plates should be surveyed until settlement has leveled off to an acceptable limit to
where the contractor can proceed with removal of the preload embankment and construction of the

footings.

The waiting period can likely be reduced with the use of rammed aggregate piers. The extent of the

waiting period will be determined upon design of the aggregate pier system.
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D.5. Subexcavations

To reduce the potential for settlement exceeding the service limit, we recommend subcutting the soils
beneath the foundations a minimum of five feet or extending through the fill, whichever is less. Based
on proposed elevations, the natural till soils will not be encountered above the proposed subcut
elevation until approximately STA 4+00 of RTW-W113. Native soils are expected to be encountered at
bottom of footing elevations for the remaining areas of RTW-W113, and throughout RTW-W115 and
RTW-W116. Subexcavations will not be required in these areas. According to the cross sections, it
appears that topsoil and fill will be excavated beneath the track during construction of the retaining

walls.

The extent of the excavation required for the track or walls should extend horizontally beyond the
embankment limits/footing dimensions a distance equal to the depth of the subcut. Exposed
excavation bottoms, deemed suitable by a Geotechnical Engineer, should be surface-compacted by a
large vibratory sheepsfoot compactor prior to fill or footing placement.

The Geotechnical Engineer should observe and evaluate the bottoms of the excavations for the track,
embankments and foundations to confirm the soils are similar to those encountered in the soil borings
and CPT soundings. The Geotechnical Engineer should determine the need for excavation of poor soils
and replacement with compacted fill. The evaluation may include test pits, hand-auger borings,

dynamic cone penetrometer soundings, and possibly other tests.

To provide lateral support to replacement backfill, additional required fill and the structural loads they
will support in areas of native mineral soils, we recommend oversizing (widening) the excavation 1 foot
horizontally beyond the outer edges of the footing for each foot the excavations extend below bottom-
of-footing subgrade elevations. The excavation shall be backfilled with Select Granular Borrow in
accordance with the Specified Density Method (2105.1A7).

D.6. Temporary Slopes and Shoring Limits

Temporary slopes in Select Granular Borrow can be constructed at 1V:1 % H or shallower. Temporary
slopes constructed in granular borrow or natural granular material encountered at the site are
recommended to be constructed at 1V:1.5H or shallower. In a temporary condition; these slopes have a

Factor of Safety against global failure in excess of 1.3.
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E. Material Classification and Testing

E.1. Visual and Manual Classification

The geologic materials encountered were visually and manually classified in accordance with ASTM
International Standard Practice D 2488. A chart explaining the classification system is attached. Samples

were sealed in jars or bags and returned to our facility for review and storage

E.2. Laboratory Testing

The results of the laboratory tests performed on geologic material samples are noted on or follow the

appropriate attached exploration logs. The tests were performed in accordance with ASTM procedures.

E.3. Groundwater Measurements

The drillers checked for groundwater as the penetration test borings were advanced, and again after
auger withdrawal. The boreholes were then backfilled or sealed with bentonite grout.

F. Qualifications

F.1. Variations in Subsurface Conditions

F.1.a. Material Strata

Our evaluation, analyses and recommendations were developed from a limited amount of site and
subsurface information. It is not standard engineering practice to retrieve material samples from
exploration locations continuously with depth, and therefore, strata boundaries and thicknesses must
be inferred to some extent. Strata boundaries may also be gradual transitions, and can be expected to

vary in depth, elevation and thickness away from the exploration locations.

Variations in subsurface conditions present between exploration locations may not be revealed until
additional exploration work is completed, or construction commences. If any such variations are
revealed, our recommendations should be re-evaluated. Such variations could increase construction

costs, and a contingency should be provided to accommodate them.
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F.1.b. Groundwater Levels

Groundwater measurements were made under the conditions reported herein and shown on the
exploration logs, and interpreted in the text of this report. It should be noted that the observation
periods were relatively short, and groundwater can be expected to fluctuate in response to rainfall,
flooding, irrigation, seasonal freezing and thawing, surface drainage modifications and other seasonal

and annual factors.
F.2. Continuity of Professional Responsibility

F.2.a. Plan Review

This report is based on a limited amount of information, and a number of assumptions were necessary
to help us develop our recommendations. It is recommended that our firm review the geotechnical
aspects of the designs and specifications, and evaluate whether the design is as expected, if any design
changes have affected the validity of our recommendations, and if our recommendations have been
correctly interpreted and implemented in the designs and specifications.

F.2.b. Construction Observations and Testing
It is recommended that we be retained to perform observations and tests during construction. This will
allow correlation of the subsurface conditions encountered during construction with those

encountered by the borings, and provide continuity of professional responsibility.

F.3. Use of Report

This report is for the exclusive use of Southwest Light Rail Transit. Without written approval, we assume
no responsibility to other parties regarding this report. Our evaluation, analyses and recommendations

may not be appropriate for other parties or projects.

G. General

In performing its services, Braun Intertec used that degree of care and skill ordinarily exercised under
similar circumstances by reputable members of its profession currently practicing in the same locality.

No warranty, express or implied, is made.
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If there are questions regarding these bridge foundation recommendations, please call Josh Kirk at
952.995.2222 or Ray Huber at 952.995.2260.

Sincerely,
BRAUN INTERTEC CORPORATION

Professional Certification:

| hereby certify that this plan, specification, or report
was prepared by me or under my direct supervision
and that | am a duly Licensed Professional Engineer
under the laws of the State of Minnesota.

Joshua L. Kirk, PE
Associate Principal-Project Engineer
License Number: 45005

Reviewed by:

Ray A. Huber, PE
Vice President-Principal Engineer

Appendix:

Boring Location Sketch

Retaining Wall RTW-W113, RTW-W115, RTW-W116 Plan and Profile Sheet

Standard Penetration Boring Logs 2049SW, 2050SW, 2051ST, 2052SW, 2053SW, 2054SW, 2123SW,
2124SW, 2127SW, and 21285W

CPT Sounding Logs 2125CW and 2126CW

Limit State Graphs for Walls RTW-W113 and RTW-W115/116

MnDOT Standard Sheet No. 5-297.632, 1 of 4 (2’ LL Surcharge, Spread Footing Supported Retaining
Walls)

MnDOT Standard Sheet No. 5-297-641 (Modular Block Retaining Wall, Soil Reinforcement for level fill,
Case 1)

Publication No. FHWA-IP-89-008 N60 Correlation Tables

MnDOT Standard Preload Plan Sheet 297.233

SPT Descriptive Terminology

CPT Descriptive Terminology
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LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICALEVALUATION

SWLRT
Minnetonka, Minnesota

BORING:

2049SW

LOCATION: See attached sketch.

g
o
ks
g DRILLER: M. Takada METHOD: 3 1/4" HSA, Autohammer DATE: 11/22/13 SCALE: 1"=4
5| Elev. | Depth
5| feet feet Description of Materials BPF |WL| MC | qp Tests or Notes
}‘E 902.8 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) % | tsf
3 902.2 0.6| CL Sandy Lean Clay, with roots, dark brown, moist.
b FILL (Topsoil) H
S FILL: Sandy Lean Clay, brown, moist.
Kl i
Bl M 12 9
3 A
Re)
sl _
g ]
2 23 9
g A
st
al— _
o ]
% n M 27 Pushed rock.
@ A
9
B Trace of fibers at 12 feet. 1
_ M 10
888.8 14.0 m
CL LEAN CLAY with SAND, trace Gravel, brown, wet,
_ rather stiff to very stiff. 1
$ (Glacial Till) 12 24 | 3
ol i
ol_ VI 18
= A
1 .
:, — 25 31/4
3 _ A
g_ _ _
a1 23 17 DD=116 pcf
g B 77
< l
E Waterbearing sand lense at 25 feet. 30
% _ A
el i
S
E — —
c| 873.8 29.0
z SM SILTY SAND, fine- to medium-grained, with some
1 Gravel, brown, wet to 30 feet then waterbearing, dense V4
& to very dense. 62
wl- (Glacial Outwash) A
]
- BL-13-00213 Braun Intertec Corporation 2049SW  page 1 of 2
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LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

BORING:

2049SW (cont.)

LOCATION: See attached sketch.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 2/5/14 16:46

o)
i
9
g
3
g DRILLER: M. Takada METHOD: 3 1/4" HSA, Autohammer DATE: 11/22/13 SCALE: 1"=4
% Elev. | Depth
& feet feet Description of Materials BPF |WL|MC | gp Tests or Notes
§ 870.8 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) % | tsf
al 1] SILTY SAND, fine- to medium-grained, with some
- Gravel, brown, wet to 30 feet then waterbearing, dense _|
S to very dense.
g — (Glacial Outwash) (continued) -
o 1
§ 34 P200=
E _ N
£
sl |
l_
2 _
g
ol— |
0
[a)
o
5] 38
2 861.8 41.0
END OF BORING.

a Water observed at 30 feet with 30 feet of hollow-stem |

— auger in the ground. -

- Water not observed to cave-in depth of 24 feet —

immediately after withdrawal of auger.
B Boring immediately backfilled with bentonite grout.
BL-13-00213 Braun Intertec Corporation 2049SW page 2 of 2
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LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 2/5/14 16:46

Braun Project BL-13-00213 BORING: 2050SW
GEOTECHNICAL EVALUATION LOCATION: See attached sketch.
a SWLRT
§| Minnetonka, Minnesota
g DRILLER: M. Takada METHOD: 3 1/4" HSA, Autohammer DATE: 11/22/13 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL|MC | gp Tests or Notes
§ 903.1 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) % | tsf
al CL SANDY LEAN CLAY, with roots, black, moist.
x| 902.2 1.0 (Topsoil)
o FILL FILL: Sandy Lean Clay, trace Gravel, brown, moist to 7
g - feet then wet. .
B M o17 8
>
(_CJ)' L\
g 7
g _
P 11 11
21— N
!
ol— |
o
S ,X 10
O Ly
D 894.1 9.0
CL SANDY LEAN CLAY, trace Gravel, brown, wet, stiff to
- very stiff.
(Glacial Till) 17 26 | 3
_ ,X 13
889.1 14.0 ‘ B
SC ¢ CLAYEY SAND, fine- to medium-grained, trace Gravel,
- brown, moist, medium dense. ||
(Glacial Till) 15
_ M 17
884.1 19.0 ise i
SM []:|'] SILTY SAND, fine- to medium-grained, trace Gravel,
S brown, moist to 30 feet then waterbearing, medium
dense. 20
- (Glacial Till) N
_ |\ 25 13 P200=40%
o M 26
S AVA
20
BL-13-00213 Braun Intertec Corporation 2050SW page 1 of 2
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LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 2/5/14 16:46

Braun Project BL-13-00213 BORING: 2050SW (cont.)
GEOTECHNICAL EVALUATION LOCATION: See attached sketch.
a SWLRT
§| Minnetonka, Minnesota
g DRILLER: M. Takada METHOD: 3 1/4" HSA, Autohammer DATE: 11/22/13 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL|MC | gp Tests or Notes
§ 871.1 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) % | tsf
al 1"l:] SILTY SAND, fine- to medium-grained, trace Gravel,
> I brown, moist to 30 feet then waterbearing, medium |
S dense.
ol — (Glacial Till) (continued) —
2
D JE— J—
= 21
ko)
g ]
E
sl _
l_
2 .
8l
5| 864.1 39.0
3 CL SANDY LEAN CLAY, trace Gravel, with Sand lenses,
. brown, wet, very stiff. ”
9 -
| 8621 410 (Glacial Till)
END OF BORING.

; Water observed at 30 feet with 30 feet of hollow-stem |

— auger in the ground. -

- Boring immediately backfilled with bentonite grout. —

BL-13-00213 Braun Intertec Corporation 2050SW  page 2 of 2
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Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

BORING:

2052ST

LOCATION: N:

126940.9; E: 490049.5;

Lat.: 445153.97917;
See attached sketch.

Long.: -932518.14675.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:18

2
9
T
3
g DRILLER: M. Takada METHOD: 3 1/4" HSA, Autohammer DATE: 11/27/13 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL Tests or Notes
§ 909.2 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)
o FILL: Poorly Graded Sand, fine- to medium-grained,
g - with Gravel, dark brown, moist. 7
2 L
ol _ V11
>
(_CJ)' L\
g 7
g _
P Occasional Lean Clay lenses at 5 feet. 14
(&)
S| — 1y
=
5 902.2 7.0
3 CL SANDY LEAN CLAY, with Gravel, brown, wet, stiff to
o hard. ,X 42
b (Glacial Till) A
o 24
_ ,X50/6" No recovery. Rock
A encountered. Offset &
_ _ redrilled from 12 1/2 feet.
o M 16
_ 19
- 16 No recovery at 20 feet.
_ I\ 39
o Occasional Clayey Sand lenses at 25 feet. M 47
880.2 29.0
SC CLAYEY SAND, fine- to medium-grained, trace Gravel,
- brown, moist, medium dense.
(Glacial Till) 30
BL-13-00213 Braun Intertec Corporation 2052ST page 10of 2
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LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:18

Braun Project BL-13-00213 BORING: 2052ST (cont.)
GEOTECHNICAL EVALUATION LOCATION: N: 126940.9; E: 490049.5;
- SWLRT Lat.: 445153.97917; Long.. -932518.14675.
§| Minnetonka, Minnesota See attached sketch.
g DRILLER: M. Takada METHOD: 3 1/4" HSA, Autohammer DATE: 11/27/13 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL Tests or Notes
§ 877.2 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)
al CLAYEY SAND, fine- to medium-grained, trace Gravel,
- brown, moist, medium dense. _
S (Glacial Till) (continued)
b I _
2
7 . ]
= 19
Re]
g 7]
E
ol |
l_
2 .
al
5| 870.2 39.0
§ CL SANDY LEAN CLAY, trace Gravel, brown, wet, very
ol—— stiff.
o i i 21
3 8682 410 (Glacial Till)
END OF BORING.

; Water not observed with 39 1/2 feet of hollow-stem B

— auger in the ground. -

- Boring immediately backfilled. =

BL-13-00213 Braun Intertec Corporation 2052ST page 2 of 2



BRAUN"

INTERTEC

LOG OF BORING

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 4/1/14 15:43

Braun Project BL-13-00213 BORING: 2053SW
GEOTECHNICAL EVALUATION LOCATION: N: 127037.7; E: 490165.8;
- SWLRT Lat.: 445154.93526; Long.: -932516.53315.
§| Minnetonka, Minnesota See attached sketch.
g DRILLER: M. Barber METHOD: 3 1/4" HSA, Autohammer DATE: 11/27/13 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL|MC | gp Tests or Notes
§ 9141 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) % | tsf
al. 913.9 034 CL SANDY LEAN CLAY, trace roots, dark brown, wet.
b I CL \ (Topsoil) [
o SANDY LEAN CLAY, trace Gravel, brown, moist, stiff.
o (Glacial Till) a
@ I 13 8 212
= A
g 910.1 4.0 2
E SM | SILTY SAND, fine- to medium-grained, trace Gravel,
sl— brown, moist, medium dense. ]
i (Glacial Outwash) 26 7 P200=32%
>1— A
b=
ol— |
8
1=
3 A
- Sandy Lean Clay layer at 10 feet. 27
902.1 12.0
ML SANDY SILT, with occasional Silt lenses, brown, moist,
_ dense. ,X 33
(Glacial Outwash) a
o M 31 12
897.1 17.0 ;
SM | SILTY SAND, fine- to medium-grained, trace Gravel, L
_ brown, moist, medium dense. V24
(Glacial Outwash) a
- 33
_ 29
o M 28
- 28
BL-13-00213 Braun Intertec Corporation 2053SW page 1 of 2



BRAUN"
INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

BORING:  2053SW (cont.)

LOCATION: N: 127037.7; E: 490165.8;
Lat.: 445154.93526; Long.: -932516.53315.
See attached sketch.

(See Descriptive Terminology sheet for explanation of abbreviations)

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 4/1/14 15:43

DRILLER: M. Barber METHOD: 3 1/4" HSA, Autohammer DATE: 11/27/13 SCALE: 1"=4

Elev. | Depth

feet feet Description of Materials BPF |WL|MC | gp Tests or Notes

882.1 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) % | tsf

1"l:] SILTY SAND, fine- to medium-grained, trace Gravel,
_ brown, moist, medium dense. _
(Glacial Outwash) (continued)

o Sandy Lean Clay lenses at 35 feet. M 25

875.1 39.0

CL SANDY LEAN CLAY, trace Gravel, gray, wet, stiff.
- (Glacial Till)
15
873.1 41.0
END OF BORING.

; Water not observed with 39 1/2 feet of hollow-stem B
— auger in the ground. -
- Boring immediately backfilled with bentonite grout. —
BL-13-00213 Braun Intertec Corporation 2053SW  page 2 of 2



BRAUN"
INTERTEC

LOG OF BORING

Braun Project BL-13-00213 BORING: 2054SB
GEOTECHNICAL EVALUATION

LOCATION: N: 127120.4; E: 490379;

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:19

- SWLRT Lat.: 445155.75238; Long.. -932513.57316.
§| Minnetonka, Minnesota Offset 10" North of stake. See attached sketch.
g DRILLER: M. Belch METHOD: 3 1/4" HSA, Autohammer DATE: 11/27/13 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL Tests or Notes
§ 899.1 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)
al\_899.0 0.2) SM [-T7\ SILTY SAND, fine- to medium-grained, drak brown,
2 L OV .
ol SM moist.
S : (Topsoil)
g - | SILTY SAND, fine- to medium-grained, with Gravel, m
< ~1:}'| with occasional Lean Clay lenses, brown, moist, \ 38
A | medium dense. 7
g (Glacial Outwash) 1
)
g _
P 15
9 N
al
5| 892.1 7.0 R
3 SM | SILTY SAND, fine- to medium-grained, trace Gravel,
% _ brown to 20 feet then gray, moist, medium dense. ,X 16
3 (Glacial Outwash) a

- 15

_ ,X 16 Direct Shear:

A =30 degrees.

o M 14

_ M 17

R ‘ 13

878.1 21.0 AL
SP || POORLY GRADED SAND, fine- to coarse-grained,
_ with Gravel, brown, moist, medium dense to dense. _
(Glacial Outwash)

B T™W

_ 31

- 36

BL-13-00213 Braun Intertec Corporation 2054SB  page 1 of 4



BRAUN"
INTERTEC

LO

G OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION
SWLRT

Minnetonka, Minnesota

BORING:  2054SB (cont.)

LOCATION: N: 127120.4; E: 490379;

Lat.: 445155.75238;

Offset 10' North of stake. See attached sketch.

Long.: -932513.57316.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:19

2
S
kS
8
g DRILLER: M. Belch METHOD: 3 1/4" HSA, Autohammer DATE: 11/27/13 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL Tests or Notes
§ 867.1 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)
o | POORLY GRADED SAND, fine- to coarse-grained, L
I -] with Gravel, brown, moist, medium dense to dense. V) 32
kel L (Glacial Outwash) (continued) il
E — |
7 . ]
3 24
Re]
g T
E| 862.1 37.0 SR
s SP |- POORLY GRADED SAND, fine-grained, brown, moist,
9 | medium dense. ,X 26
fgl 860.1 39.0 (Glacial Outwash) /\
4 SP |..:1 POORLY GRADED SAND, fine- to medium-grained,
% E— ~1 brown, moist to 56 feet then waterbearing, loose to
3 ~ | dense. 27
1- (Glacial Outwash) A
_ ,X 8
o ) 30
- N 29
A Switched to mud rotary
_ ] drilling at 48 feet.
- Coarse-grained at 50 feet. 40
- 1 v
32
o 11
BL-13-00213 Braun Intertec Corporation 2054SB  page 2 of 4



BRAUN"
INTERTEC

LO

G OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

BORING:

2054SB (cont.)

LOCATION: N:
Lat.: 445155.7

Offset 10' North of stake. See attached sketch.

127120.4; E: 490379;

5238,

Long.: -932513.57316.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:19

E
9
S
o
g DRILLER: M. Belch METHOD: 3 1/4" HSA, Autohammer DATE: 11/27/113 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL Tests or Notes
§ 835.1 64.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)
al .| POORLY GRADED SAND, fine- to medium-grained,
) brown, moist to 56 feet then waterbearing, looseto ||
S dense. 23 No recovery.
g — (Glacial Outwash) (continued) -
. _
>
3
g 7
E
sl _
l_
o
8 10
ol A
0
o
o _
O
2
o M 25
44
o M 42
810.1 89.0
ML SILT, with fine Sand layers, gray, waterbearing, dense
- to very dense.
(Glacial Outwash) 39
o -\ 52
BL-13-00213 Braun Intertec Corporation 2054SB  page 3 of 4



BRAUN"
INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

BORING:

2054SB (cont.)

LOCATION: N:
Lat.: 445155.7

Offset 10' North of stake. See attached sketch.

127120.4; E: 490379;

5238,

Long.: -932513.57316.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 3/28/14 15:19

E
9
S
o
g DRILLER: M. Belch METHOD: 3 1/4" HSA, Autohammer DATE: 11/27/13 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL Tests or Notes
§ 803.1 96.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)
al SILT, with fine Sand layers, gray, waterbearing, dense
I to very dense. _
S (Glacial Outwash) (continued)
g _ —
D — —
>
3
o [E—
g 54
gl 798.1] 101.0
P END OF BORING.
(&)
|- —
3l Water observed at 55 feet with 50 feet of hollow-stem
ol — auger in the ground. -
[
o
o~ Boring immediately backfilled with bentonite grout. —
1%
BL-13-00213 Braun Intertec Corporation 2054SB  page 4 of 4



BRAUN"

INTERTEC

LOG OF BORING

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 6/5/14 11:35

Braun Project BL-13-00213 BORING: 2123SW
GEOTECHNICAL EVALUATION LOCATION: N: 126256;  E: 489196.7;
al SWLRT See attached sketch.
§| Minnetonka, Minnesota
g DRILLER: K. Keck METHOD: 3 1/4" HSA, Autohammer DATE: 5/8/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 901.5 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
al FILL FILL: Lean Clay with Sand, trace roots, dark brown, 34
8 FILL (Topsoil Fill)
g - FILL: Sandy Lean Clay, brown and dark brown, wet. -
@ M 7 17
>
(_CJ)' ey
g 7
g 1
= 10 18
2 N
k<!
5l__894.5 7.0
0 FILL FILL: Sandy Lean Clay, trace Gravel, brown and gray,
(i wet. ,X 15 18
[
3 /N
o 10 22
_ 7X 12 15 | DD=115 pcf
o | 23 26
884.5 17.0
FILL FILL: Sandy Lean Clay, brown and white with layers of
- black, moist. N7 19
882.5 19.0 ]
FILL FILL: Sandy Lean Clay, brown and dark brown, moist.
o 6 19
879.5 22.0
FILL FILL: Sandy Lean Clay, slightly organic, dark brown
_ and black, moist. N 6 27 | 0C=3%
877.5| 24.0 | An open triangle in the
FILL FILL: Sandy Silt, with frequent layers of Silt, dark water level (WL) column
- brown, moist to 25 feet then waterbearing. ] indicates the depth at
13 18 | which groundwater was
- A v observed while drilling.
8745 27.0 ]EISrotunctiwater levels
CL- SILTY CLAY, brown, waterbearing, rather stiff. L uctuate.
_ ML (Glaciofluvium) N 12 22 | LL=20, PL=16, PI=4
872.5 29.0 ]
CL SANDY LEAN CLAY, trace Gravel, brown, wet, stiff to
- very stiff.
(Glacial Till) 13 15
BL-13-00213 Braun Intertec Corporation 2123SW page 1 of 2



BRAUN"

INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT

Minnetonka, Minnesota

BORNG:  2123SW (cont.)

LOCATION: N:

126256; E: 489196.7;

See attached sketch.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 6/5/14 11:35

2
9
T
8
g DRILLER: K. Keck METHOD: 3 1/4" HSA, Autohammer DATE: 5/8/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 869.5 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
al SANDY LEAN CLAY, trace Gravel, brown, wet, stiff to
b I very stiff. M 22 14
E’ 8675 34.0 (Glacial Till) (continued) A
E CL SANDY LEAN CLAY, trace Gravel, with Sand seams,
o — gray, wet, very stiff to hard. 1
8 (Glacial Till) 23 16
E _ N
£
sl |
l_
9 ,X 35 17
2 862.5| 39.0 i
3 ML SANDY SILT, gray brown, moist, very dense.
. (Glaciofluvium)
o] 52 16
2 860.5 41.0
END OF BORING.
a Water observed at a depth of 26 feet while drilling. |
Water not observed with 39 1/2 feet of hollow-stem

- auger in the ground. —

- Water not observed to cave-in depth of 39 1/2 feet of —

B hollow-stem auger in the ground. B

_ Boring immediately backfilled with bentonite grout.

BL-13-00213 Braun Intertec Corporation 2123SW  page 2 of 2



BRAUN"
INTERTEC

LOG OF BORING

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 6/5/14 11:24

Braun Project BL-13-00213 BORING: 2124SW
GEOTECHNICAL EVALUATION LOCATION: N: 126458.7;  E: 489354;
il SWLRT See attached sketch.
§| Minnetonka, Minnesota
g DRILLER: K. Keck METHOD: 3 1/4" HSA, Autohammer DATE: 5/9/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 903.9 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
al FILL FILL: Sandy Lean Clay, dark brown, moist.
3| 902.9 1.0 (Topsoil Fill)
o FILL FILL: Sandy Lean Clay, trace Gravel, brown and dark
ol brown, moist. —
B _\ 10 13
>
(_CJ)' L\
g 7
g ]
P 4 An open triangle in the
- i water level (WL) column
3l indicates the depth at
g — - which groundwater was
A 4 1 observed while drilling.
o~ ,X 6 | Groundwater levels
2 894.9 9.0 920%9 m z fluctuate.
SP- ||| POORLY GRADED SAND with SILT, fine- to
- SM | |{{i medium-grained, brown, wet, medium dense.
- (Glacial Outwash) 14 13 | P200=12%
891.9 12.0
SM [1:|'] SILTY SAND, fine- to medium-grained, with frequent
_ layers of Lean Clay, brown, moist, medium dense to ,X 28 15
very dense. a
— (Glacial Outwash) -
o M 31
_ M 35 9 | P200=20%
- 52
881.9 22.0 R
SM ||| SILTY SAND, fine-grained, brown, moist, dense. L
— (Glacial Outwash) N 37
879.9 | 24.0 I ]
SM | SILTY SAND, fine- to medium-grained, trace Gravel,
- brown, moist to 39 feet then waterbearing, medium ||
dense. 20
— (Glacial Outwash) -
_ I 26
- 28
BL-13-00213 Braun Intertec Corporation 2124SW  page 1 of 2



BRAUN"
INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

BORING:  2124SW (cont.)

LOCATION: N:

126458.7; E: 489354;

See attached sketch.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 6/5/14 11:24

2
<)
T
8
g DRILLER: K. Keck METHOD: 3 1/4" HSA, Autohammer DATE: 5/9/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 871.9 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
al 1"l:] SILTY SAND, fine- to medium-grained, trace Gravel,
>l I brown, moist to 39 feet then waterbearing, medium Iy 22
S dense. A
g — (Glacial Outwash) (continued) -
w_ |
& 22
kel
g T
£
sl _
l_
o ,X 28
al /
5| . A 4
3
a
o
o] 22
9 862.9 41.0
END OF BORING.
a Water observed at a depth of 9 feet while drilling. |
Water observed at 39 feet with 39 1/2 feet of

- hollow-stem auger in the ground. —

- Water not observed to cave-in depth of 30 1/2 feet of —

B hollow-stem auger in the ground. B

_ Boring immediately backfilled with bentonite grout.

BL-13-00213 Braun Intertec Corporation 2124SW  page 2 of 2



BRAUN"
INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

BORING:

2127SW

LOCATION: N

126660.8; E: 489572.1;
See attached sketch.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 6/13/14 13:36

B
9
T
3
g DRILLER: K. Keck METHOD: 3 1/4" HSA, Autohammer DATE: 5/8/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 914.6 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
al FILL FILL: Sandy Lean Clay, trace roots, dark brown, moist.
3l— (Topsaoil Fill) _
S
8 912.1 25 g
@l FILL FILL: Sandy Lean Clay, trace Gravel, dark brown, M 5 17
§ moist. A
E _ _
g _
2 16 14
ol 908.6 6.0 KX
al SP || POORLY GRADED SAND, fine- to medium-grained,
ol with frequent Silt layers, brown, moist, medium dense. _|
g (Glacial Outwash)
|- ,X 15
O
$ A
904.6 10.0 L
SM | SILTY SAND, fine- to medium-grained, with Gravel, 22 5 |P200=14%
_ light brown, moist, dense. A
(Glacial Till)
_ ,X 31
900.6 14.0 Ak B
SP | POORLY GRADED SAND, fine- to medium-grained,
. with Gravel, with frequent Silt layers, light brownto ||
brown, moist, medium dense. 23
— (Glacial Outwash) -
_ |\ 28 6
894.6 20.0 S
SM | SILTY SAND, fine- to medium-grained, trace Gravel, 28
_ brown, moist, medium dense. A
(Glacial Till)
_ |\ 28 8 |P200=31%
o M 26
_ M 25
o 24
BL-13-00213 Braun Intertec Corporation 2127SW  page 1 of 2



BRAUN"

INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT

Minnetonka, Minnesota

BORING:

2127SW (cont.)

LOCATION: N:

126660.8; E: 489572.1;

See attached sketch.

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 6/13/14 13:36

2
9
T
8
g DRILLER: K. Keck METHOD: 3 1/4" HSA, Autohammer DATE: 5/8/14 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL| MC Tests or Notes
§ 882.6 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908) %
al 1"l:] SILTY SAND, fine- to medium-grained, trace Gravel,
3| brown, moist, medium dense. _IV| 25
S (Glacial Till) (continued) A
6 _ —
2
D JE— J—
& 22
gl 8786 36.0 s
£ SC ¢ CLAYEY SAND, with Gravel, brown and gray, moist,
% — stiff to very stiff. |
| (Glacial Till)
o ,X 16
al A
ol— |
3
D [E—
8 Sand layer encountered at 40 feet. 22
o 873.6 41.0
END OF BORING.
a Water not observed while drilling. |
Water not observed with 39 1/2 feet of hollow stem

- auger in the ground. —

- Water not observed to cave-in depth of 31 1/2 feet of —

B hollow-stem auger in the ground. B

_ Boring immediately backfilled with bentonite grout.

BL-13-00213 Braun Intertec Corporation 2127SW  page 2 of 2



BRAUN"
INTERTEC

LOG OF BORING

Braun Project BL-13-00213
GEOTECHNICAL EVALUATION

SWLRT
Minnetonka, Minnesota

BORING:

2128SW

LOCATION: N:
attached sketch.

126697.6; E: 489617.6. See

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 6/3/14 15:11

’g‘
9
i
3
g DRILLER: K. Keck METHOD: 3 1/4" HSA, Autohammer DATE: 51714 SCALE: 1"=4
% Elev. | Depth
§| feet feet Description of Materials BPF |WL Tests or Notes
§ 914.8 0.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)
al FILL FILL: Sandy Lean Clay, trace roots, dark brown, moist.
3l— (Topsaoil Fill) |
2 9128 20
E FILL FILL: Sandy Lean Clay, trace roots, dark brown to L
ol brown, moist. M 3
E A
g 7
gl 909.8 5.0
2 CL SANDY LEAN CLAY, trace Gravel, with Sand seams, 19
9 brown, moist, very stiff to rather stiff. A
hsi (Glacial Till)
o] — |
o
S 7X 11
2 Layer of Sand encountered at 8 feet. A
- 10
902.8 12.0
CL LEAN CLAY with SAND, with Silt lenses, brown, moist,
_ very stiff. ,X 20
Glacial Till A
900.8 | 14.0 . (Glacial Till
SM | SILTY SAND, fine- to medium-grained, with frequent
_ layers of Lean Clay, brown, moist, medium dense. ]
(Glacial Till) 17
_ I\ 30
895.8 19.0 L B
SP || POORLY GRADED SAND, fine- to coarse-grained,
- with Gravel, occasional Cobbles, light brown to brown,
moist, very dense to medium dense. 50/4"
— (Glacial Outwash) —
_ _\60/0"™ *50/0" (set).
A No sample recovery.
— - Auger met refusal at the
22 1/2-foot depth. Boring then
— — offset 5 feet North of staked
o4 location and redrilled to
- 1 24 1/2 feet.
- Layer of Lean Clay encountered at 27 feet. B
_ _\ 46
o 34
882.8 32.0

BL-13-00213

Braun Intertec Corporation

2128SW page 1 of 2



BRAUN" LOG OF BORING
INTERTEC

Braun Project BL-13-00213 BORING: 2128SW (cont.)
GEOTECHNICAL EVALUATION LOCATION: N: 126697.6; E: 489617.6. See

SWLRT attached sketch.
Minnetonka, Minnesota

B

9

T

3

g DRILLER: K. Keck METHOD: 3 1/4" HSA, Autohammer DATE: 51714 SCALE: 1"=4
% Elev. | Depth

§| feet feet Description of Materials BPF |WL Tests or Notes

§ 882.8 32.0 | Symbol (Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

al SM | [:|-| SILTY SAND, fine- to medium-grained, trace Gravel,

3l— ~|°1] with Silt lenses, brown, moist, dense. V| 42

o iR Glacial Till A

2| 8808 34.0 (Glacial Till)

E ML SILT with SAND, gray to brown, moist, medium dense.

o (Glaciofluvium) ]

= 30

9

g ]

El 8778 37.0 A1

2 SC 7/ CLAYEY SAND, trace Gravel, brown, moist, rather stiff.

9 T (Glacial Till) N 12 | 2

al S /N An open triangle in the water
5|__875.8 39.0 7 level (WL) column indicates
§ CL SANDY LEAN CLAY, trace Gravel, brown, wet, rather the depth at which

ol — stiff. o 9 groundwater was observed
A s738 410 (Glacial Till) while drilling. Groundwater

LOG OF BORING N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213.GPJ BRAUN_V8_CURRENT.GDT 6/3/14 15:11

END OF BORING. levels fluctuate.

Water observed at 38 feet with 36 1/2 feet of
— hollow-stem auger in the ground. —

- Water not observed to cave-in depth of 32 feet —
immediately after withdrawal of auger.

Boring immediately backfilled with bentonite grout.

BL-13-00213 Braun Intertec Corporation 2128SW page 2 of 2



Braun Intertec Corporation CPT: 2125CW

BRAUN 11001 Hampshire Ave S Total depth: 39.99 ft, Date: 5/8/2014
INTERTEC Minneapolis, MN 55438 Surface Elevation: 906.02 ft
952-995-2000
Coords: X:489397.16, Y:126506.72
Project: SWLRT Cone Type: SCPTu
Location: Hopkins, MN Project Number: BL-13-00213 Cone Operator: Reich/Holmbo
Cone resistance Sleeve friction Friction ratio Pore pressure u Norm. Soil Behaviour Type
0 0 0 (] 0
Silty sand & sandy silt
2 2 2 2 2 Silty sand & sandy silt
[ Clay & silty clay
47 47 47 47 4-I_ Clay & silty clay
Sand & silty sand
67 67 67 6 67 Silty sand & sandy silt
8- 8- 8- 8- 8- Clay & silty clay
[ C_Iay & silty clay )
10- 10- 10- 10 104 Silty sand & sandy silt
[ Clay & silty clay
124 124 124 12 12 =S Clay & silty clay
Silty sand & sandy silt
14 14 14 14+ 14
Sand & silty sand
164 164 164 164 164 Silty sand & sandy silt
184 184 184 18—+ 18- Sand & silty sand
204 204 204 20 204 Silty sand & sandy silt
- = Silty sand & sandy silt
224 224 224 224 224
E E E E E Sand & silty sand
~ 244 ~ 244 ~ 244 ~ 244 ~ 244
% % % % % Silty sand & sandy silt
o 267 o 267 o 267 o 267 o 267 Silty sand & sandy silt
o o [a) [a) [a)
284 284 284 28 284 Silty sand & sandy silt
30+ 30+ 30+ 30— 30 _ Clay & silty clay
Silty sand & sandy silt
32- 32- 32- 32+ 32 Clay
34+ 34+ 34+ 34+ 344
364 364 364 364 364 Sand & silty sand
38— 38 384 38 38 Silty sand & sandy silt
Sand & silty sand|
404 404 404 40 404 Silty sand & sandy silt
424 424 424 424 424
44 44 44 44— 44—
46 46 46 46— 46
48 48 48 48— 48-
50 T T T T T T T 50 LI L L L L 50 LI L L L L 50 T T T T T T 50|||||||||||||||||
(] 100 200 300 400 0 2 4 6 8 10 0 2 4 6 8 10 0 50 100 0O 2 4 6 8 101214 1618
Tip resistance (tsf) Friction (tsf) Rf (%) Pressure (psi) SBTn (Robertson 1990)
CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/5/2014, 9:32:49 AM 1

Project file: W:\DRAFTS\BL\2013\00213\CPT\SWLRT_CPETIT.cpt



Braun Intertec Corporation CPT: 2126CW

BRAUN 11001 Hampshire Ave S Total depth: 39.96 ft, Date: 5/8/2014
INTERTEC Minneapolis, MN 55438 Surface Elevation: 909.73 ft
952-995-2000
Coords: X:489500.76, Y:126587.68
Project: SWLRT Cone Type: SCPTu
Location: Hopkins, MN Project Number: BL-13-00213 Cone Operator: Reich/Holmbo
Cone resistance Sleeve friction Friction ratio Pore pressure u Norm. Soil Behaviour Type
0 0 0 0 0 Silty sand & sandy silt
24 24 24 24 24 Silty sand & sandy silt
44 44 44 44 a4 Clay & silty clay
Silty sand & sandy silt
6 6 6 6— 6 —| m— Clay & silty clay
= Clay & silty clay
8 8 8 8 8 Silty sand & sandy silt
10+ 10 10 10+ 10 Silty sand & sandy silt
= Clay & silty clay
12+ 12+ 12+ 124 12+ Sand & silty sand
14+ 14+ 14+ 14 14— Silty sand & sandy silt
e Clay & silty cla
16 16 16 16— 16— ; y y y .
Silty sand & sandy silt
18 18 18 18+ 184
20 20 20 204 204 Sand & silty sand
022_ 022_ 022_ 022_ 022_ Silty sand & sandy silt
'4;,24_ '4;,24_ '4;,24_ '4;,24_ '4;,24_ Sand & silty sand
= S S = S Silty sand & sandy silt
2 26+ 2 26+ 226+ 2 26+ 226
Clay & silty clay
o o o [a) [a] .
28+ 28+ 28+ 28+ 28 Clay & silty clay
Clay & silty clay
30 30 30 30 30 Clay & silty clay
Clay & silty clay
324 324 324 324 32 Clay
Silty sand & sandy silt
34 34 34 34 344
36+ 36+ 36+ 36+ 36+ Sand & silty sand
384 384 384 38+ 384
Silty sand & sandy silt
40+ 40+ 40+ 40+ 40+
42— 42— 42 42 42
444 444 44 44 44
46 46 46 46— 46
48 48 48 48 48
50 T T T T T T T 50 LI L L L L 50 LI L L L L 50 T T T T T T 50|||||||||||||||||
(] 100 200 300 400 0 2 4 6 8 10 0 2 4 6 8 10 0 50 100 0O 2 4 6 8 101214 1618
Tip resistance (tsf) Friction (tsf) Rf (%) Pressure (psi) SBTn (Robertson 1990)
CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/5/2014, 9:32:50 AM 2

Project file: W:\DRAFTS\BL\2013\00213\CPT\SWLRT_CPETIT.cpt



BRAUN e : :
INTERTEC Limit State Shallow Foundation Analysis

Wall RTW-113 - 1-inch Settlement

Nominal Bearing Resistance, Service (ksf)
S

0 5 10 15 20 25
Effective Footing Width (ft)
——= Average Service Limit State (1-Inch Settlement) == Terzhagi Strength Limit State
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- 10

Nominal Bearing Resistance, Strength (ksf)



BRAUN e : :
INTERTEC Limit State Shallow Foundation Analysis

Wall RTW-115 & 116 - 1-inch Settlement

12

10

Nominal Bearing Resistance, Service (ksf)
()]

0 5 10 15 20 25
Effective Footing Width (ft)
- Average Service Limit State (1-Inch Settlement) == Terzhagi Strength Limit State

30

- 20

- 10

I 90
;80
e
:60
=
o

30

Nominal Bearing Resistance, Strength (ksf)



WALL LOADING CASE:
1:2 SLOPED FILL

WALL GEOMETRICS AND DATA - SPREAD FOOTING QUANTITIES PER FOOT - SPREAD FOOTING BASE_PRESSURE
STEM | STEM TOE | FOOTING | FOOTING | SHEAR |SHEAR KEY| STRUCTURAL CONCRETE REINFORCEMENT | "™ KIPS/sQ. FT.
HEIGHT| WIDTH | WIDTH |THICKNESS| WIDTH | KEY SIZE | LOCATION [1A43 CU. YD.|3Y43 CU, YD.| PLAIN EPOXY SCHEMEQD | ToE e
h a b < B + FOOTING |  STEM POUND POUND
Ty | o9 5 | 30" ) /A 0.163 0.26 .07 30.56 SHOR T4 | o319
T-9' | o-io* 5 | 3-gr /A /A 0.198 0.360 16.90 3413 SHOR 1672 | 0.l
T-9/5 | 10" O /7 /A 0.233 0.425 15.70 5714 SHOR 1.800 | 0.5
10" 7" 5" 3 %) /A 269 0.492 23.61 4128 SHOR 1931 | 0.
o107 |14 5" —o" /A /A 304 0.56 25.8 45.80 SHOR 073 | o.
0 | T 5 o /7 /A 34 0.63 29.02 49.28 SHOR 210 | o.
5" on 0" | 3-8/ | 0.9 0.70 29.54 53.21 SHOR 376 | 0.960
5" =g 0 | 3-9% | 0.40 0.77 35.44 62.52 MEDTUM 536 937
N 0" | 4-0/" | o415 0.85 39.38 6745 MEDIUM 835 855
4 5" o 0" | 4-4%" | 0.440 0.92 45.02 71.80 MEDIUM 2,924 916
5 = o | 4T/ | o464 1.00! 49.08 T6.62 MEDIUM 13 .94
5" " o' | 4-11%" | 0.8 .08 33 81.25 MEDIUM . .99
5 B o 2/ | 0.5t 6 4.95 110.8 ALL .44 022
6" | 100" or 0.61 1.24 75 106.4 ALL .70 1.004
6" | 106" o 0.640 33 .62 123.6 AL 3.80 1053
e | 10" 0 | -1 | 0.6% 417 0 130.8 AL .0 1069
21 gv 6" 0" 6% | 0.834 504 . 16118 AL 23 1.041
2 gr o 0" | 6-10% | _0.870 1.593 8213 170.00 AL 2.4 085
23 o = o 3/ | 1.0% 1683 80.16 20934 AL 4. 1059
24 3 o =0 A 212 775 95.80 221,64 ALL X .02
% = | 136 = 0% 274 868 0118 7.0 AL . .08
e | 1a-0° “ov A 479 1963 03.3 8. AL . 052
o | 146" o | 8-s%" 698 059 16.46 304. AL . 1026
o | 153" o | a2y 920 157 26.16 88.20 AL 84 1130
0" | 160" 3 [ 97 046 257 120.90 | 400.20 AL 835 | 1350

NOTE:

EPOXY REINFORCEMENT QUANTITY ASSUMES AN EXPANSION JOINT

IS USED ON BOTH PANEL ENDS. THE QUANTITY MUST BE ADJUSTED
WHEN CONSTRUCTION JOINTS ARE USED.

(@ SEE STANDARD PLANS 5-297.621 TO .623 FOR REINFORCING DETAILS.

DESIGN CRITERIA

1992 A.A.S.H.T.0. DESIGN SPECIFICATIONS
DESIGN METHOD:
WORKING STRESS - STABILITY, FOUNDATIONS
LOAD FACTOR DESIGN - REINFORCED CONCRETE
f'c = 4,000 PSI
fy = 60,000 PSI

FACTOR OF SAFETY OVERTURNING: 2.0 MINIMUM

FACTOR OF SAFETY SLIDING: 1.5 _MINIMUM

LOCATION OF RESULTANT: MIDDLE 1/3 OF FOOTING
NEGLECTING SOIL IN FRONT OF WALL.

SEE FOUNDATION REPORT FOR ALLOWABLE BEARING PRESSURE
AND COEFFICIENT OF FRICTION.

BACKFILL CHARACTERISTICS:
INTERNAL ANGLE OF FRICTION: 35°
= 44 PCF EQUIVALENT FLUID PRESSURE ACTIVE STATE
= 71 PCF EQUIVALENT FLUID PRESSURE AT REST STATE

Be = 1.0
COEFFICIENT OF FRICTION: 0.55
UNIT WEIGHT: 125 PCF

REVISED:

APPROVED: MAY 31, 2006

STATE BRIDGE {%m

16"

FOR h < 20'
FOR h= 20'
h
STEM HEIGHT

1-1/72"
3-172"

-1/2"
28 o

TOE—

[—HEEL ©

TYPICAL SECTION

[STANDARD SHEET NO. [ TITLE:
5-297.631 (1 OF 4) RETAINING WALL (1:2 SLOPED FILL)
e 3 2006 SPREAD FOOTING GEOMETRY AND DATA
STATE PROJ. NO. (TH ) SHEET NO. OF SHEETS

MAY 31, 2006 5-297.631 (1 OF 4)



WALL LOADING CASE:
2'- LIVE LOAD SURCHARGE

WALL GEOMETRICS AND DATA = SPREAD FOOTING QUANTITIES PER FOOT - SPREAD FOOTING BASE PRESSLRE
STEM | STEM | TOE | FOOTING | FOOTING | SHEAR [SHEAR KEY| STRUCTURAL CONCRETE REINFORCEMENT e . i
HEIGHT| WIDTH | WIDTH |[THICKNESS| WIDTH |KEY SIZE | LOCATION [(A43 (CLLYDOPY4S (CLYDY  PLAIN T ¥ o J— HEEL
h a B 3 d o + FOOTING STEN FOUND) | POUND)
| &g [ 1o =) Tg WA NZA 0187 0296 535 3816 SHORT Leta_| 0.070
6 | 1-o 1 15 -0 WA N/A 0211 0.360 1643 4L74 SHORT L620_| 0.030
T | 19 =) 5 L=y WA N/A 0,235 0425 19.70 4534 SHORT 1970 | 0.20
8 | 1106 g T 50 WA N7A 0,259 0.452 20.75 48.69 SHORT 210 | 0450
9 | 1oy | 1 5 58" NZA N7 0,283 0581 4.3 5269 SHORT 2250 | 080
o[ T =0 O WA NZA 0.306 0.631 %15 6249 MEDTUN 2446 199
o 5 56" WA NZA 0,331 0,703 328 6625 VEDTLM 2.536 239 re
; 70" | 2% & & | 3-10% | 0.0 0.T76 3538 T2.23 MEDIUM 215 | 005% l‘—' ;
3 | 205 g o 7=0" | & 0.393 0.851 4030 76.82 MEDILM 2986 | 0.013 2"~ LIVE LOAD SURCHARGE
: - g = T | 4 '-5g QATT 0.328 40,45 8L.74 WEDTM LM4T_| 0078
5 [ o | 3o T T | 4-9/F | 0508 1606 010 9957 TALL s239 | oni —
18 | 2o | 3w 1 [ 1| 50 0.615 1085 4138 10597 TALL 3494 | 0.056 |
IT_| 22/ | 36" = (= | & 0543 1166 45.0¢2 1150 TALL 3566 | 0,089 ]
B | -3 | 3= 1'% [ 10" | &= 0.682 1249 50.52 129.74 TALL 361 | 0421 Wi L SEE
19 | 23y | 40 | 200 | 102 | 10" | 51 0.810 1333 54.26 13741 TALL 5.9% | 0066 EE
20 | 94 | 4% | 20F | woa | 100 | e 0815 1417 6133 165.51 TALL 4.0% | 0.080
2L | oAy | 4 | 200 | w2 | 10" | 6B | 046 L504 LM 11430 TALL 4351 | oaz 53
72 | 28 | 49 | 2% | nian | 10" | 60i4R | 104 1503 8593 THLE] TALL 4,407 | 0.067 C
23 | 2-5)fp | 50" | 2-p* | fo-v | U0 | T-1% 1221 L5683 8482 22449 TALL 4.663_| 0012 B¢ 1
24 | 26 | 5¥ | 29 | 129 | 10 | T 1.3% LTS 94.0% 234,03 TALL 4812|0020 g
3/ | 2B | 5% | 33 | T8 1449 1868 16013 268,16 TALL 4967 | 0052 S
26 | 2-1" | b-r | 3¢ | 150 | B LE3] 1963 102.26 29867 TALL 5188 | 0,000 g APPROX.
T g | e | 3% | 144 | & ¥ Z.059 127.34 1584 AL 5364 | 0.000 24
2 | -2 | 6% | 3-¥ | I | 810 916 2157 140,52 36498 AL 5334 | 0440
28 | 78y | 6100 | 36 | 156" | sy | 2is 2257 148,00 407.90 WL 5558 | 0017
0 — —— Jr— J— — — — —— — J— ———

NOTE:

EPOXY REINFORCEMENT QUANTITY ASSUMES AN EXPANSION JOINT

15 USED ON BOTH PANEL ENDS, THE QUANTITY MUST BE ADJUSTED
WHEN CONSTRUCTION JOINTS ARE USED. GUANTITIES ON THIS SHEET
DO NOT INCLUDE RAILING, SEE RAILING SHEETS FOR RAIL
REINFORCEMENT (EPOXT) AND RAIL CONCRETE (Iv4€)

(D SEE STANDARD PLANS 5-297.621 TO .623 FOR REINFORCING DETAILS.

H
L]
{
1
h
STEM HEIGHT

FOR h = 20°

DESIGN CRITERIA 3-1/2 *

o
a
\ 1-1/2 * FOR h < 20'
sz

1992 A.A.S.I-I.T.I;I.. DESIGN SPECIFICATIONS

DESIGN METHOI
WORKING STRESS = STABILITY. FOLNDATIONS /
LOAD FACTOR DESIGM - REINFORCED CONCRETE
' = 4,000 PSI
+y = 60.000 PSI TOE —~ [=—HEEL 1

FACTOR OF SAFETY OVERTURNING: 2.0 MINIMUM

FACTOR OF SAFETY SLIDINGs L5 WININUM Ot

LOCATION OF RESULTANT: MIDOLE 1/3 OF FOOTING
HEGLECTING SOIL IN FRONT OF WALL.

SEE FOLUNDATION REPORT FOR ALLOWABLE BEARING PRESSURE d
AND COEFFICIENT OF FRICTION.

BACKFILL CHARACTERISTICS: TYPICAL SECTICN
INTERNAL ANGLE OF FRICTION: 35°
= 33 PCF EQUIVALENT FLUID PRESSURE ACTIVE STATE
B Eiom EOUIVALENT FLUID PRESSURE AT REST STATE
5 =
COEFFICIENT OF FRICTIONI 0.55
UNIT WEIGHT: 125 PCF

TITLE
REVISEDy | 5-297.632 {1 OF 4 RETAINING WALL (LIVE LOAD SURCHARGE)

APPROVED:_ MAY 31, 2006 MAY 31, 2006 SPREAD FOOTING GECMETRY AND DATA
--.L.E‘ﬁh%-- STATE PROJ. NO. (TH } SHEET NO. OF SHEETS

MAY 31, 2006 5-297.632 (1 OF 4)



Table 5. Correlation results for sand.
(Column A = Number in Table
x Row B.)
B Eo Er P*L qc £s N
A tsf tsf tsf tsf Esf " bLYEE
EO tst 101 0.125 8 115 57.5 b4
ER tsf | 8 1 64 6.25 312,58 22.9
p*L tsf .l 0el2s 0.0156 1 0.11 55 0.5
qC tsf | 0.87 0.16 9 1 50 S
fS tsf 0.0174 0.0032 0182 0.02 1 0.1
N bl/ft | 0.25 0.044 2 0.2 10 1
Table 6. Correlation results for clay.
(Column A = Number in Table
¥ Row B.)
B Eo ER P*L ¢ £s S,
A tsf tsf tsf tsf tsf tsf
E0 taf 'l 0.278 14 2.5 56 100
ER kst 1 3.6 1 50 13 260 300
p{ tsf 1 0,071 .. .0:02 1 0:2 & 7.5
- tsf | 0.40 0.077 5 1 20 27
fs tsf [ 0.079 0.0038 0.25 0.05 1 1.6
Su tsf | 0.010 0.0033 8:133 0.037 0.625 1

35




ROADWAY

BRIDGE APPROACH PANEL e BRIDGE
i

FINISHED GRADE
GRADING GRADE TOP OF BITUMINOUS
X OR CONCRETE SURFACING '\

12 MIL POLYETHYLENE

g ® j f ‘\/@_\/8& m 1520

SHEET UNDER APPROACH
PANEL

g LSUITABLE
S MATERIAL \

GRADING @

T T T T T T T T Y ggg.”gF
!’I‘!/I’J‘X’J‘J’J‘J’I‘!’I’S‘!’J‘J’J‘J’J e [

,[,f,Y,f,Y,!-!,-X‘.f,[.f‘,.f,!.i,!vx,!v
IJ /
|
L NATURAL GROUND
OR SUITABLE
GRADING MATERIAL.
L <
{ f‘.r,f.r,r.r‘, T T
L e U U L U U U LS S U s U s s v u o e s o U ol ‘J’J\ N
BRIDGE
FOOTING
PILING (TYP.)
) 50' ) ELEVATION
GRADING GRADE: BACK FACE OF ABUTMENT — FINISHED GRADING SECTION
\ ,_L_ (HIGH ABUTMENT ON PILING SHOWN)
(AFTER ABUTMENT HAS BEEN CONSTRUCTED)
TOP OF X
SUBGRADE

T T T T e T T T e T T T

[

4

BF

i
I
I
g

NATURAL GROUND
OR SUITABLE

GRADING MATERIALL

J JJ nRannnRnRRnRnRnnEnnRnRnnRRRnRnnnnREnRnnnnnnRnnnnnnnnny

APPROACH SURCHARGE LIMITS

510"

S

T T T T T T T D D T e T T T T T L T T T
S U N D s e s s s s D s D s e s s

NOTES:

@ SUBSURFACE PIPE DRAIN. SEE GRADING PLAN FOR DETAILS. FURNISH AND INSTALL IF
SHOWN IN GRADING PLAN.

@ QUANTITY OF SELECT GRANULAR MATERIAL MODIFIED 107 IS BASED ON DIMENSIONS
SHOWN, AND PAYMENT IS BASED ON THIS QUANTITY. SELECT GRANULAR MATERIAL
MODIFIED 10% SHALL COMPLY WITH SPEC. 3149.2B2, MODIFIED TO 10% OR LESS
PASSING THE NUMBER 200 SIEVE. SEE GRADING PLAN FOR QUANTITY.IF THE
CONTRACTOR CHOOSES TO INCREASE DIMENSIONS IN ORDER TO FACILITATE
CONSTRUCTION OPERATIONS, ANY QUANTITY INCREASES SHALL BE CONSIDERED
INCIDENTAL.

@ PLACE ABUTMENT APPROACH SURCHARGE MATERIAL PRIOR TO ABUTMENT CONSTRUCTION.
AFTER COMPLETION OF SURCHARGE WAITING PERIOD, REMOVE SURCHARGE AND EX
NATURAL GROUND OR SUITABLE GRADING MATERIAL TO THE LIMITS SHOWN IN "ROUGH
GRADING SECTION" ABOVE, PRIOR TO ABUTMENT CONSTRUCTION. SEE BRIDGE PLANS
éﬁemﬁgb& PROVISIONS FOR ABUTMENT APPROACH SURCHARGE REQUIREMENT AND

@ SEE BRIDGE PLANS FOR SLOPE AND SLOPE PROTECTION.

wa W

ELEVATION

ROUGH GRADING SECTION
(PRIOR TO ABUTMENT CONSTRUCTION)

@ SEE GRADING PLANS FOR TYPE OF MATERIAL.

@ GRADING TO BE SQUARED OFF ON SKEWED BRIDGES.

@ TOP OF 1:1.5 SLOPE (FORMS A LINE PARALLEL TO END OF BRIDGE).

. (8) SUBSURFACE PIPE DRAIN. FURNISH AND INSTALL AT TOP OF BRIDGE
FOOTING IF BRIDGE DETAIL B910 IS INCLUDED ON BRIDGE PLAN.

@ IF THE APPROACH PANEL IS TIED TO THE ABUTMENT WITH REINFORCEMENT
BARS, PLACE 12 MIL POLYETHYLENE SHEETING (OR TWO LAYERS MIL)
UNDER THE LIMITS OF THE APPROACH PANEL TO ALLOW THE PANEL TO MOVE
LONGITUDINALLY ON THE GRADE. SHEETING IS INCIDENTAL.

SUITABLE GRADING MATERIAL SHALL HAVE SUITABLE MOISTURE CONTENT

DURING PLACEMENT AND SHALL BE COMPACTED PER SPEC.2105. SELECT

GRANULAR MATERTAL MODIFIED 10% MAY BE USED IN LIEU OF SUITABLE |mmm SHEET NO. Time:

GRADING MATERIAL. 5-297.233 {1 OF 2) BRIDGE ABUTMENT APPROACH TREATMENT
[STANDARD APPROVED:

AUGUST 1, 2011

FOR ABUTMENT ON FOOTING

STATE PROJ. NO. (TH

) SHEET NO. OF SHEETS

AUGUST 1,

2011 5-297.233 (1 OF 2)



Descriptive Terminology of Soll

Standard D 2487 - 00
Classification of Soils for Engineering Purposes
(Unified Soil Classification System)

Criteria for Assigning Group Symbols and

Soils Classification

Particle Size Identification

- oTa ™

Based on the material passing the 3-in (75mm) sieve.

DlO X DSO

. If soil contains>15% sand, add “with sand” to group name.
. Gravels with 5 to 12% fines require dual symbols:

GW-GM well-graded gravel with silt

GW-GC well-graded gravel with clay

GP-GM poorly graded gravel with silt

GP-GC poorly graded gravel with clay

If fines classify as CL-ML, use dual symbol GC-GM or SC-SM.

. Iffines are organic, add “with organic fines” to group name.
. If soil contains = 15% gravel, add “with gravel” to group name.

Sands with 5 to 12% fines require dual symbols:

SW-SM well-graded sand with silt

SW-SC well-graded sand with clay

SP-SM  poorly graded sand with silt

SP-SC  poorly graded sand with clay

If Atterberg limits plot in hatched area, soil is a CL-ML, silty clay.

Group Names Using Laboratory Tests 2 Group Boulders .- over 12"
Symbol| Group Name Cobbles .3"to 12"
5 Gravels Clean Gravels C,z4and1l=C =< 3¢ GW | Well-graded gravel? [ Crave!
29 More than 50% of | 50 or less fines © COAISE voererrreeerineeeinns 3/4"t0 3"
582 coarse fraction ’ C,<4andfor1>C>3° GP__ | Poorly graded grave! FiNE wovoveveeveeeeeeeeeee e No. 4 to 3/4”
S o
5 % 3 retained on Gravels with Fines | Fines classify as ML or MH GM Silty gravel 479 Sand
£ ;’ g No. 4 sieve More than 12% fines ® | Fines classify as CL or CH GC Clayey gravel 419 ﬁ(;e(\jriz(ren.. . sg. ‘11(;(;0'\136120
=) 8 Sands Clean Sands C,>6andl1 <C <3¢ SwW Well-graded sand " ) "No. 40 to No. 200
c . s
832 50% or more of 5% or less fines ' C,<6andlor1>C,>3° SP Poorly graded sand " St oo <No. 200, PI< 4 or
5+ coarse fraction - - below “A” line
3 passes Sands with Fines Fines classify as ML or MH SM  |Silty sand f9" <No. 200. PI> 4 and
£ No. 4 sieve More than 12% ' Fines classify as CL or CH SC | Clayey sand 9" mon or.abox;e A_ line
o ) PI > 7 and plots on or above “A” line | CL Lean clayk'm
S ; Inorganic : :
n>s Silts and Clays 9 -
23 i s ane Iimity PI < 4 or plots below “A” line’ ML Sigkim Relatlye Density _of
38 2 q Liquid limit - oven dried oL Organic clay * T ™ Cohesionless Soils
s a8l less than 50 Organic e - < 0.75 o
oo 2 Liquid limit - not dried OL | Organicsiltk'm© Very 100S€ ........cocveueviuncieennn. 0to 4 BPF
g E S Silts and clays Inorganic Pt plots on or above "A" ine cH Fatclay " " Loodse d 111030 P
=) : | y WAn i __ Medium dense . .. 11to 30 BPF
7~ O OIS Pl plots below “A” line MH k1m
b 52 Liquid limit : p'd — W (; — Elastic 3|I|t — Dense ..... .. 31to 50 BPF
= 50 or more Organic quid imit - oven drie < 075 OH | Organic clay Very dense..... over 50 BPF
3 Liquid limit - not dried OH Organic silt* '™ d
Highly Organic Soils Primarily organic matter, dark in color and organic odor PT Peat Consistency of Cohesive Soils

. If field sample contained cobbles or boulders, or both, add “with cobbles or boulders or both” to group name.
: Cu = DSO/ DlO Cc = (D30)2

i
k  If soil contains 10 to 29% plus No. 200, add “with sand” or “with gravel” whichever is predominant.
I. If soil contains> 30% plus No. 200, predominantly sand, add “sandy” to group name.
m. If soil contains= 30% plus No. 200 predominantly gravel, add “gravelly” to group name.
n. Pl =4 and plots on or above “A” line.
0. Pl <4 or plots below “A” line.
p. Pl plots on or above “A” line.
g. PI plots below “A” line.

60 7

/|
e /
50 o’ /
R

) 9\5/ 4 \;\(\
& 4 AN
x K & i
()
© 7 Q‘e\
£ 30¢t 4
g s ’ /
S o0l 7 O\/ N
%] \S
@ e Qo
o L7 c,\'/ MH or OH

10t 7 v

- Z A
Z ~ 7 a7 | ML or OL
% ! |
0 10 16 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
Laboratory Tests

DD Dry density, pcf ocC Organic content, %
WD Wet density, pcf S Percent of saturation, %
MC Natural moisture content, % SG Specific gravity
LL Liqgiuid limit, % C Cohesion, psf
PL Plastic limit, % @ Angle of internal friction
Pl Plasticity index, % qu Unconfined compressive strength, psf
P200 % passing 200 sieve qp Pocket penetrometer strength, tsf

Rather soft ....
Medium ...
Rather stiff ....
Stiff
Very stiff
Hard

Drilling Notes

Standard penetration test borings were advanced by 3 1/4” or 6 1/4”
ID hollow-stem augers unless noted otherwise, Jetting water was used
to clean out auger prior to sampling only where indicated on logs.
Standard penetration test borings are designated by the prefix “ST”
(Split Tube). All samples were taken with the standard 2” OD split-tube
sampler, except where noted.

Power auger borings were advanced by 4” or 6” diameter continuous-
flight, solid-stem augers. Soil classifications and strata depths were in-
ferred from disturbed samples augered to the surface and are, therefore,
somewhat approximate. Power auger borings are designated by the
prefix “B.”

Hand auger borings were advanced manually with a 1 1/2” or 3 1/4”
diameter auger and were limited to the depth from which the auger could
be manually withdrawn. Hand auger borings are indicated by the prefix
L

BPF: Numbers indicate blows per foot recorded in standard penetration
test, also known as “N” value. The sampler was set 6” into undisturbed
soil below the hollow-stem auger. Driving resistances were then counted
for second and third 6” increments and added to get BPF. Where they
differed significantly, they are reported in the following form: 2/12 for the
second and third 6” increments, respectively.

WH: WH indicates the sampler penetrated soil under weight of hammer
and rods alone; driving not required.

WR: WR indicates the sampler penetrated soil under weight of rods
alone; hammer weight and driving not required.

TW indicates thin-walled (undisturbed) tube sample.

Note: All tests were run in general accordance with applicable ASTM
standards.

Rev. 7/07



Descriptive Terminology
Cone Penetration Test

This document accompanies Cone Penetration Test
Data. Please refer to the Boring Log Descriptive
Terminology Sheet for information relevant to
conventional v. Cone Penetration Test (CPT) boring
logs.

Cone Penetration Test (CPT) sounding was
performed in general accordance with ASTM D 5778
and consistent with the ordinary degree of care and
skill used by reputable practitioners of the same
discipline  currently  practicing under similar
circumstances and in the same locality. No warranty,
express or implied, is made.

Since subsurface conditions outside each CPT
sounding are unknown, and soil, rock and pore water
conditions cannot be relied upon to be consistent or
uniform, no warranty is made that conditions
adjacent to each sounding will necessarily be the
same as or similar to those shown on this log.

SBT solIL BEHAVIOR TYPE

Soil Identification methods for the Cone
Penetration Test are based on correlation
charts developed from observations of CPT
data and conventional borings. Please note
that these identification charts are provided a:
a guide to Soil Behavior Type and should not
be used to infer a soil classification based on
grain size distribution.

Engineering judgment and comparison with

Soil Behavior Type based on pore pressure

S

augered borings is especially important in the

proper interpretation of CPT data in certain
geo-materials.

The following charts provide a Soil Behavior
Type for the CPT Data. The numbers
corresponding to different regions on the
charts represent the following soil behavior
types:

Braun Intertec is not responsible for any
interpretations,  assumptions, projections  or g Behavior Type based on friction ratio
interpolations of the data made by others.
Pore water pressure  measurements  and haa LR LI R £ v Robertson CPT 1990
subsequently interpreted water levels shown on CPT 7 % .
logs shpuld be. ysed with dISC!'etIOI’l as they represent ongg'a:gg 1 1 Sensitive, Fine Grained
dynamic conditions. Dynamic pore water pressure 1 \' cementation 1 2 Organic Soils - Peat
measurements may deviate substantially from (®) - .
hydrostatic conditionys, especially in cohesiv):a soils. \ "‘% \ 9 2 g!ﬁﬁ.'flay toCSI|Ity Clsa'}lltt Silty CI
In rnhecive enile nara watar nraceiirae nftan taka an 100 \ Q// N 5 Sland IR(AIL:(;i?e-S ?illinalndoto Isgndiysﬂt
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= ‘} = Y | Pore water measurements reported on CPT logs
L u A\ | are representative of pore water pressures
= | measured at the U2 location, just behind the
/ 2 cone tip, prior to the sleeve, as shown in the
=l figure below. These measurements are
100} — 10 considered to represent dynamic pore water
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BRAUN Braun Intertec Corporation Phone: 952.995.2000
INTERTEC 11001 Hampshire Avenue S Fax:  952.995.2020
Minneapolis, MN 55438 Web: braunintertec.com

August 29, 2014 Project BL-13-00213

Mr. Don Demers

Southwest Light Rail Transit Project Office

6465 Wayzata Boulevard, Suite 500

St. Louis Park, MN 55426

Re: Foundation Analysis Design Recommendation Report

Bridge over 1-494 — 90% Design
STA 2139+21 to STA 2141+14
Southwest LRT, West Segment 1
Eden Prairie, Minnesota

Dear Mr. Demers:

Braun Intertec has completed the requested drilling and geotechnical evaluation for the proposed light
rail bridge over 1-494 parallel to existing Bridge 27762 on Flying Cloud Drive in Eden Prairie, Minnesota.
The following sections include bridge foundation and approach embankment support, discussions, and

recommendations.

This report is part of a larger series of reports for the west segment of the Southwest Light Rail Transit
(SWLRT) project. Recommendations for retaining wall (RTW-113), general track construction, and pole
foundations for the Overhead Contact System (OCS) will be addressed in separate reports.

A. Project information

The proposed bridge over [-494 consists of a multi-span bridge for use by light rail trains over 1-494 and
parallel to existing Bridge 27762 on Flying Cloud Drive in Eden Prairie, Minnesota.

The light rail bridge will consist of two abutments with one center pier. Prestressed concrete beams are
proposed to support a cast-in-place concrete deck. The bridge is planned to be approximately 34 feet
wide. The existing bridge is approximately 186 feet long, and the preliminary engineering plans show
the light rail bridge to be approximately 195 feet long.



Southwest Light Rail Transit
Project BL-13-00213
August 29, 2014

Page 2

A.1. Type of Structures

This design report includes recommendations for bridge foundation and approach embankment
support for the bridge carrying light rail trains over 1-494. The abutments and center pier are
anticipated to be supported on cast-in-place concrete filled pipe piles.

A.2. Location of Bridge

The bridge is proposed to span 1-494 approximately 0.2 miles east of the Junction of 1-494 and Trunk
Highway (TH) 212 in Eden Prairie, Minnesota.

A.3. Other Information

We understand the light rail bridge will not be structurally connected to the existing bridge, but will be
within approximately 10 feet of the existing bridge.

Temporary shoring of embankments adjacent to the existing bridge structure will be required to
facilitate construction.

The design team discussed the use of spread footing foundations to support the new structure. While
the soils appear suitable to support the anticipated loads, the proximity and design of the abutment will
result in a loading condition that will negatively influence the existing battered piles of the adjacent
bridge. Therefore, alternative foundation support methods are being explored.

To construct the bridge, embankment grade increases of 15 to 20 feet for the abutments will be
necessary. Grade raises of this magnitude will influence the design and construction of the proposed
bridge foundation types. The effects of the embankment stresses are accounted for in our foundation
design recommendations.

B. Subsurface Investigation Summary

B.1. Summary of Borings Taken

Three foundation borings (2120SB, 2121SB, and 2122SB) were completed in the vicinity of the
proposed bridge abutments and center pier by Braun Intertec. The number, function, and approximate
track station of the soils borings are provided in the table below. Copies of the Log of Borings are
included in the Appendix of this report.
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Table 1. Soil Boring Location and Function
Boring Soil Boring Function Approximate Track Stationing
2120SB South Abutment 2139+40
2121SB Center Pier 2140+10
2122SB North Abutment 2141+00

B.2. Description of Foundation Soil and Rock Conditions

South Abutment Boring:

Boring 2120SB was performed at the south abutment at elevation 883.7 and was offset approximately
50 feet west of the existing bridge due to overhead and underground utility conflicts. The boring
encountered approximately 1/2-foot of topsoil over glacial clays to a depth of 29 feet below the ground
surface. Beneath the clay, glacially deposited sands and silts were encountered to the termination
depth of the boring at 66 feet. The glacial soils consisted of poorly graded sand, poorly graded sand
with silt, silty sand, sandy silt, lean clay with sand, and sandy lean clay.

Center Pier:

Boring 2121SB was performed at the center pier at elevation 884.5. The boring encountered 5 inches of
bituminous over a mix of sand fill to a depth of 12 feet below the ground surface. Beneath the fill,
glacially deposited sands and silts with occasional layers of clay were encountered to the termination
depth of the boring at 76 feet. The fill consisted of poorly graded sand with silt and silty sand. The
glacial soils consisted of poorly graded sand, poorly graded sand with silt, silty sand, sandy silt, lean clay
and sandy lean clay.

North Abutment Boring:

Boring 2122SB was performed at the north abutment at elevation 885.7. The boring encountered
approximately 2 feet of topsoil over fill to a depth of 19 feet below the ground surface. This
may be a result of deep utilities in the area. A layer of organic clay was encountered from 12 to
17 feet. Beneath the fill, glacial clays were encountered to a depth of 37 feet. Below the clays,
glacially deposited sands and silts with an occasional layer of clay were encountered to the
termination depth of the boring at 76 feet. The fill consisted of poorly graded sand, poorly
graded sand with silt, clayey sand, sandy lean clay, and organic clay. The glacial soils consisted
of poorly graded sand, poorly graded sand with silt, clayey sand, lean clay, and sandy lean clay.
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Penetration Resistance Values:

Penetration resistance values recorded in the fill ranged from 3 to 16 blows per foot (BPF), indicating
the fill soils were variably compacted. Penetration resistance values recorded in the glacial clays
ranged from 3 to 70 BPF, indicating the soils were soft to hard (generally rather stiff to hard).
Penetration resistance values recorded in the glacial sands and silts ranged from 28 to 103 BPF,
indicating the soils were medium dense to very dense.

B.3. Summary of Water Level Measurements

Groundwater was only measured at Boring 2120SB and was observed at a depth of 42 feet, or elevation
842 feet above Mean Sea Level (MSL). Seasonal and annual fluctuations of groundwater, however,
should be anticipated.

Waterbearing sands were encountered 38 feet below grade at Boring 2121SB corresponding to an
elevation of 846 1/2. Pockets of water are likely trapped on top and between dense, low permeability
soils.

B.4. Interpretation of Water Level

Groundwater was only encountered in one boring during drilling operations. The boreholes were only
open for a short period of time and groundwater was likely not able to reach its static elevation prior to
the conclusion of drilling activities.

However, based on the assumed pile cap elevations and the encountered groundwater from the soil
borings, we do not anticipate that groundwater will affect construction activities.

C. Foundation Analysis

Poor soils were encountered to a depth of 22 to 26 feet below the surface at Boring 2122SB
corresponding to an elevation of 864 to 859 1/2. This elevation is appreciably below the bottom of the
north abutment and wing walls which have bottom of pile cap elevations varying from 881 to 888.

A new embankment, resulting in a grade increase of 15 to 20 feet is anticipated near the north and
south abutments of the proposed bridge. Based on the fill heights, a soil load of this magnitude will
produce settlements within the existing soils, causing a downdrag condition on the existing battered
piles beneath the roadway bridge. MnDOT discourages the placement of additional loads next to
existing battered piles. Therefore, an embankment constructed of soil will not be possible. Alternative
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methods of supporting the abutments were evaluated including lightweight fill, a structurally supported
bridge deck creating a “hollow box” for the abutments, or reconfiguring the locations of piers and
abutments to redistribute the bridge loads.

Based on the soil conditions encountered in the borings and the proximity of the existing bridge to the
proposed light rail bridge, the current preferred foundation option for the proposed bridge abutments,
piers and wing walls is pile foundations.

C.1. Embankment and Slopes — Bridge and Abutments

The proposed light rail bridge will require the construction of approach embankments and wing walls.
These walls are proposed to be Cast-In-Place (CIP) concrete walls used to retain embankment backfill
material placed at or near the north and south sides of the proposed bridge.

C.1.a. Embankment Settlement

Based on the anticipated fill heights of up to 15 to 20 feet for the north and south embankments, total
settlement magnitudes will exceed 1/2-inch using imported granular fill, which will result in adding
downdrag forces on the existing piles. Therefore, to reduce settlement from new loads on the
underlying soils, alternative methods to construct the embankment will be required. Please refer to
Section C.6.b of this report.

C.2. Embankment and Slopes — Walls (RTW-W113)

The retaining wall (RTW-W113) associated with the roadway embankments will be addressed in a
separate report.

C.3. Pile Foundations — Bridge Abutment, Piers and Wing Walls

C.3.a. Nominal Resistance at Given Tip Elevations (Compression)

For bridge and wing wall support, we calculated the nominal resistance of the piles in compression.
Currently, a tension resistance line is not provided on the Nominal Bearing Graphs attached to this
report. If piles will experience tension loads, please let us know and we’ll revise our recommendations
accordingly. Please refer to the Nominal Resistance Graphs and Section C.4.b.1 for the calculation
method.
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C.3.b. Calculate and Consider Downdrag and Lateral Squeeze

Based on the alternative embankment recommendations in Section C.6.b for the abutments and no
raise in grade anticipated in the area of the proposed piers, we do not anticipate downdrag forces will
contribute additional load to the piles.

Lateral squeeze can occur if the unit weight of the fill multiplied by the fill height is greater than three
times the undrained shear strength of the subgrade soils. Due to the general granular and dense nature
of the soil encountered at the north and south embankments, we do not anticipate that lateral squeeze

will be an issue.

C.3.c.

Lateral Earth Pressure Calculations for P-Y Curves and Lateral Earth Forces

The following tables provide earth pressure soil parameters for lateral pile analysis and p-y curve

generation using the current version of the computer program LPILE. Based on the soils encountered in

Boring 2122SB, we recommend using the default lateral modulus of subgrade reaction values included

in LPILE. We assumed a bottom-of-pile-cap (BOPC) elevation of 881 feet, as shown in the table.

Table 2. Soil Parameters for p-y Curve Generation — North Abutment

Layer Top Layer Bottom Effective Unit Internal Undrained
Depth Below | Depth Below BOPC Weight Angle of Shear Strength
BOPC Elevation Elevation (pounds per Friction (pounds per
(feet) (feet) cubic foot) (degrees) square foot) Material Type
0 2 120 30 NA Sand (Reese)
2 7 126 NA 750 Soft Clay
7 12 110 NA 500 Soft Clay
12 22 120 NA 500 Soft Clay
22 32 135 NA 1500-3300 Stiff Clay w/o free
water
32 42 70 40 NA Sand (Reese)
42 59 58 38 NA Sand (Reese)
59 63 65 40 NA Sand (Reese)
Stiff Clay with free
63 68 60 NA 8300
water
68 71 65 40 NA Sand (Reese)

C.3.d. Tip Elevation, Casing Requirement, Estimates of Overdrive

We recommend driving the proposed pipe pile sections to elevations shown in Section D.4 and the

attached resistance graphs for driven pile. The table below shows approximate bottom-of pile-cap

elevations based on plans provided by SPO.
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Table 3. Estimated Bottom of Pile Cap Elevations

Approximate Bottom-of-Pile-Cap Elevation
Substructure (feet)
South Abutment 882
South Abutment Wing Wall 887
Center Pier 878
North Abutment 881
North Abutment Wing Wall 886

C.4. Summarize Design Assumptions — Driven Piles

C.4.a. Bridge Loading Information (Axial and Horizontal)
Please refer to Section D.1 and D.4 for anticipated pile loads and resistances.

C.4.b. Design Methodologies — Pile-Supported Structures

C.4.a.1. Pile Capacity — LRFD (1-494 Bridge)

We used the computer program UniPile, version 5.0.0.33, to estimate the static nominal geotechnical
resistance (R,) of the 12.0-inch outside-diameter, 1/4-inch thick wall, closed-ended pipe piles for
support of the bridge abutments and pier. UniPile software was developed by UniSoft Geotechnical
Solutions Ltd. and can calculate pile resistance using a variety of methods.

For our analysis, we utilized the Beta-method, an effective stress method, to estimate the static
geotechnical resistance for these pile. This method determines shaft resistance using Bjerrum-Burland
beta coefficients (), which are based on soil type and effective friction angle. We estimated the 3
values for each layer using Figure 9.20 from the Federal Highway Administration (FHWA) Publication
No. NHI-05-042, Design and Construction of Driven Pile Foundations, April 2006. The Beta-method
determines end bearing resistance using toe bearing capacity factors (N,), which are also based on soil
type and effective friction angle. We estimated the N, values from Table 9-6 of the April 2006 FHWA
publication identified previously.

C.4.a.2. Downdrag
We do not expect down drag will act on the existing or new piles for the abutments and piers as no
raise in grade or embankment construction is anticipated in the areas of the proposed structures.
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C.5. Summarize Design Assumptions — Abutment Construction

C.5.a. Embankment Heights, Unit Weights, Side Slopes, and End Slopes

Based on the preliminary design information, finished grade at the north and south bridge abutments
will be 15 to 20 feet above existing grades. Soil loads of this magnitude will produce settlements in
excess of 1/2-inch, which will produce downdrag forces on the existing battered piles. To reduce
settlement and down drag potential, alternative foundation methods are being explored and will be
discussed further in Section C.6 of this report.

C.5.b. Wall Loading Information

Bridge abutments and wing walls are assumed to be pile supported.
C.6. Construction Considerations

C.6.a. Design of Temporary and Permanent Slopes

The existing foundation/embankment soils are generally sandy with angles of internal friction of 28
degrees or greater. The permanent slopes can match the existing slopes, except they must be not
steeper than 1V:2H. The granular borrow is anticipated to have an angle of internal friction of
approximately 30 degrees. This soil could be temporarily placed at a slope of 1V:1.5H, but must be
limited to 1V:2H or flatter for the permanent condition.

C.6.b. Embankment Construction Recommendations

Based on settlement limitations due to the existing piles, the light rail bridge abutments must provide a
negligible stress increase in the underlying soils. To achieve this condition, the following embankment
construction options are discussed.

C.6.b.1. Lightweight Fill

By replacing conventional granular fill material weighing 120 pcf with blocks of Expanded Polystyrene,
know as EPS, or more commonly known as Geofoam, weighing 1.5 pcf, the approach embankment can
be constructed according to plan without producing significant settlement causing downdrag on the
existing battered piles. The EPS should be wrapped in poly to protect it from fuel and chemicals which
may break down the polystyrene. Additionally, a layer of sand and aggregate should be placed on top
of the EPS to provide a working platform for the placement of concrete. Typical thicknesses of this
layer are approximately two feet, but can vary. The placement of EPS should extend the full length of
the embankment.
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C.6.c. Structurally Supported Bridge Deck

An alternative to using lightweight fill would be to span the abutments with a concrete deck to carry
the bridge loads and transfer them to the wing walls, leaving a void space beneath the deck (where soil
or lightweight fill would commonly be placed). This approach would create a zero increase in the
underlying soils and eliminate the potential downdrag on the existing piles. The top span of the bridge
should be designed to sufficiently support the design loads and may require a structural connection to
the wing walls. Consideration should also be given to sealing all joints associated with this construction
so soil, debris, or animals cannot enter the interior of the structure over time.

C.6.d. Construction Staging Requirements

Based on the close proximity of the north bridge abutment and retaining wall RTW-113, final staging is
to be determined once final design and foundation designs for both the abutments and walls are
concluded.

C.6.e. Demolition
All existing pavement and structures, associated fill subgrades, and associated deleterious material

where proposed structures and oversize areas are to be located must be fully removed and replaced
with suitable engineered fill.

D. Foundation Recommendations — Deep Foundations

D.1. Bearing Resistances and Associated Resistance/Safety Factors
Please refer to Appendix B for nominal bearing resistances for driven pile for bridge abutment and pier
support. For situations where subsurface exploration and static calculations have been completed, we

recommend that the following @4y, factors be used for LRFD Design.

Table 4. Recommended Pile Driving Resistance Factors (¢qyn)

Specified Construction Control ¢ ayn

MnDOT Pile Formula 2012 (MPF12) for Pipe Pile Sections 0.50

Wave Equation and Pile Driving Analyzer (PDA) 0.65
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D.2. Uplift Capacity/Resistance
Currently, a tension resistance line is not provided on the Nominal Bearing Graphs attached to this

report. If piles will experience tension loads, please let us know and we'll revise our recommendations

accordingly.

D.3. Recommended Design Soil Parameters (e.g., Coefficient of Friction,
Lateral Earth Pressure Coefficients, etc.)

The recommended soil parameters to be used for design are as follows:

Table 5. Recommended Design Soil Parameters

Angle of Effective
Internal unit Coefficient Active At-Rest Earth
Friction Weight of Sliding Friction | Earth Pressure Pressure
Soil Type (degrees) (pcf) Rough Concrete Coefficient Coefficient
Select Granular Borrow 35 120 0.6 0.27 0.43
Granular Borrow 30 120 0.5 0.33 0.50
Existing Non-organic 30 125 0.5 0.33 0.50
granular Fill
Existing Clay Fill 28 130 0.5 0.36 0.53

D.4. Recommended Pile Size, Length, and Tip Elevation

D.4.a. Bridge Abutments, Pier and Wing Walls

The following tables summarize the anticipated pile depths based on the factored load (XyQ,) for 12.0-
inch, outside-diameter pipe pile with a wall thickness of 1/4-inch. The tables provide a PDA length (i.e.,
@ayn 0f 0.65) and a MPF12 formula length (i.e., @q4,, of 0.50) for each location. We assumed a cutoff
elevation of about 1 foot above the anticipated bottom-of-pile-cap elevation. Please refer to the
attached nominal bearing resistance graphs for a detailed profile of pile resistances as a function of
depth.
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Table 6. Summary of Anticipated Pile Lengths, CIP 12.0” x 1/4”, £yQ,,=140 tons, PDA

Anticipated Approximate Approximate
Cutoff Elevation Tip Elevation Pile Length
Substructure Boring (feet) R, (tons) (feet) (feet)
South Abutment 2120SB 883 215 [430 kips] 853 30
South Abutment )
. 2120SB 887 215 [430 kips] 853 35
Wing Walls
Center Pier 2121SB 879 215 [430 kips] 844 35
North Abutment 2122SB 882 215 [430 kips] 847 35
North Abutment .
) 2122SB 886 215 [430 kips] 847 40
Wing Walls

Table 7. Summary of Anticipated Pile Lengths CIP 12.0” x 1/4”, £yQ,,= 140 tons, MPF12

Anticipated Approximate Approximate
Cutoff Elevation Tip Elevation Pile Length
Substructure Boring (feet) R, (tons) (feet) (feet)
South Abutment 2120SB 883 280 [560 kips] 853 30
South Abutment )
. 2120SB 887 280 [560 kips] 853 35
Wing Walls
Center Pier 2121SB 879 280 [560 kips] 839 40
North Abutment 2122SB 882 280 [560 kips] 847 35
North Abutment .
[ 2122SB 886 280 [560 kips] 847 40
Wing Walls

We evaluated the lateral resistance of the pile under the strength limit state using a factored axial load
of 140 tons (280 kips) and a factored lateral load resistance (¢R,) of 12 tons (24 kips) for a 12.0-inch
closed ended pile section with a 1/4-inch wall thickness. Please refer to the Appendix for the resulting

moments within the pile at the factored loads. Under the reported factored loads, the anticipated

lateral deflection of the pile top is less than 1 inch. Therefore, we expect the lateral pile top deflection

under service loads will also be less than 1 inch.
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D.5. Recommended Slope Angles

We recommend designing permanent side and end slopes of approximately 1:3 or 1:2 (V:H),
respectively. With the proposed slope protection, these slopes have a Factor of Safety against global
failure in excess of 1.5.

D.6. Temporary Slopes and Shoring Limits

Temporary shoring is noted on the plans at the north and south abutment on the south side of the
proposed bridge. Temporary slopes are recommended to be constructed at 1V:1.5H or shallower.
Temporary slopes constructed in natural material are recommended to be constructed at 1V:2H or
shallower. In a temporary condition; these slopes have a Factor of Safety against global failure in excess
of 1.3. Please refer to our soil parameters in Section D.3.

D.7. Topsoil, Fill, and Poor Soil Excavations

In accordance with MnDOT Standard Specification 2105, we recommend stripping existing vegetation,
organic topsoil, and non-mineral debris prior to placement of the abutments and wing walls. The slopes
must be benched where they are steeper than 1:4 to a bottom that is flatter than 1:4.

D.8. Trench Excavation Slopes

Please refer to Section D.6 Temporary Slopes and Shoring Limits.

D.9. Temporary Slopes and Shoring Limits

Please refer to Section D.6 Temporary Slopes and Shoring Limits.

E. Material Classification and Testing

E.1. Visual and Manual Classification

The geologic materials encountered were visually and manually classified in accordance with ASTM
Standard Practice D 2488. A chart explaining the classification system is attached. Samples were placed
in jars or bags and returned to our facility for review and storage.
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E.2. Laboratory Testing

The results of the laboratory tests performed on geologic material samples are noted on or follow the
appropriate attached exploration logs. The tests were performed in accordance with ASTM or AASHTO
procedures.

E.3. Groundwater Measurements

The drillers checked for groundwater as the penetration test borings were advanced. The boreholes
were then backfilled or sealed with bentonite grout as noted on the boring logs.

F. Qualifications

F.1. Variations in Subsurface Conditions

F.1.a. Material Strata

Our evaluation, analyses and recommendations were developed from a limited amount of site and
subsurface information. It is not standard engineering practice to retrieve material samples from
exploration locations continuously with depth, and therefore, strata boundaries and thicknesses must
be inferred to some extent. Strata boundaries may also be gradual transitions, and can be expected to
vary in depth, elevation and thickness away from the exploration locations.

Variations in subsurface conditions present between exploration locations may not be revealed until
additional exploration work is completed, or construction commences. If any such variations are
revealed, our recommendations should be re-evaluated. Such variations could increase construction
costs, and a contingency should be provided to accommodate them.

F.1.b. Groundwater Levels

Groundwater measurements were made under the conditions reported herein and shown on the
exploration logs, and interpreted in the text of this report. It should be noted that the observation
periods were relatively short, and groundwater can be expected to fluctuate in response to rainfall,
flooding, irrigation, seasonal freezing and thawing, surface drainage modifications and other seasonal
and annual factors.
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F.2. Continuity of Professional Responsibility

F.2.a. Plan Review

This report is based on a limited amount of information, and a number of assumptions were necessary
to help us develop our recommendations. It is recommended that our firm review the geotechnical
aspects of the designs and specifications, and evaluate whether the design is as expected, if any design
changes have affected the validity of our recommendations, and if our recommendations have been
correctly interpreted and implemented in the designs and specifications.

F.2.b. Construction Observations and Testing

It is recommended that we be retained to perform observations and tests during construction. This will
allow correlation of the subsurface conditions encountered during construction with those
encountered by the borings, and provide continuity of professional responsibility.

F.3. Use of Report

This report is for the exclusive use of Southwest Light Rail Transit. Without written approval, we assume
no responsibility to other parties regarding this report. Our evaluation, analyses and recommendations
may not be appropriate for other parties or projects.

G. General

In performing its services, Braun Intertec used that degree of care and skill ordinarily exercised under
similar circumstances by reputable members of its profession currently practicing in the same locality.

No warranty, express or implied, is made.
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If there are questions regarding these bridge foundation recommendations, please call Joshua Kirk at
952.995.2222 or jkirk@braunintertec.com or Ray Huber at 952.995.2260 or
rhuber@braunintertec.com.

Sincerely,
BRAUN INTERTEC CORPORATION

Professional Certification:

| hereby certify that this plan, specification, or report
was prepared by me or under my direct supervision
and that | am a duly Licensed Professional Engineer
under the laws of the State of Minnesota.

Joshua L. Kirk, PE
Associate Principal - Project Engineer
License Number: 45005

Reviewed by:

Ray A. Huber, PE
Vice President - Principal Engineer

Reviewed by:

Matthew P. Ruble, PE
Principal Engineer

Appendix:

Boring Location Sketch

Preliminary Engineering Plan and Profile Sheets - Bridge over 1-494
Standard Penetration Test Borings (2120SB, 2121SB, 2122SB)
Nominal Resistance Graphs

Lateral Pile Analysis Results

Publication No. FHWA-IP-89-008 N¢, Correlation Tables

SPT Descriptive Terminology
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mailto:rhuber@braunintertec.com

APPENDIX



Aug, 28 2014 11:30 am V: \3200_PEC—W\CAD\OVERALL\EXHIBITS\CIVIL\EXHB—CIV—-SOIL BORINGS.dwg By: Boscha

4d ONIMIA

—
T — — LEGEND

GEOTECHNICAL BORINGS

FIRST LETTER

S - STD. PENETRATION

C - CONE PENETRATION
SECOND LETTER

B - BRIDGE

T - TRACK

S - STATION

W - RETAINING WALLS

"NL" - UTILITY NOT LOCATED
SUBSURFACE UTILITY ENGINEERING LOCATIONS
/“/ PROPOSED GEOTECHNICAL BORINGS
PROPOSED SUBSURFACE UTILITY ENGINEERING
LOCATIONS

DRAFT-WORK IN PROCESS

SOUTHWEST

Green Line LAT Extention

SOUTHWEST LIGHT RAIL

SOIL BORINGS
SHEET 5 OF 12

IRT: N/A

REV: 0

DATE: 06/30/2014

2L AscoMEu

METROPOLITAN Consuiting Group, Inc.
€C 0O U N C | L




dun, 13 2014 12:33 am H: \Projects\7984\3200_PEC—W\CAD\SEGMENT—W1\SHEE T\STRUCTURES\W1~STU—BRG—BOR.dwg By: ahauser

940

930

920

910

900

890

880

870

STA. 2139+23 99

21 +00

VPC STA. 2139+21.39

EXISTING GROUNDLINE PROFILE

25° LT
c/L
10" RT.

~-¢ BRG_WEST
| ABUTMENT
)
I
N
<
86°-30'-38.4"
(T.7¢)
]
[
CONTROL POINT:
¢ TRACK 2
(EB=TRK—-W1
¢ EB
STA. 71.08
X = 489117.018
Y = 126051,480 8
T
(o]
~
N
~
s
o
Q
(2]
—
w
(&)
a
>

4+

©
LT, -
€ TRACK 2 EB—TRK—W! <
EB 1-494  STA. 5
(EB494) o
G ]
N
<C
1 40400 Dc = 2' 51 543"
. I
—05'-17 2 89'-14'-03.7"
(T.T.C.) (T.T.C.)
STA  40+1906 ?IZBTf'/::}E—\?VI)
” IN | (REF. LINE)
v
| T|~ PIER
| |
BRIDGE 8
NO 27762 iy
~
~N
I
OSED TOP OF RAIL
PROFILE GRADE @ € TRACK 2
(FG—EB—TRK—W1)
SB 2121SB
¢ EB 1-494
(EB494)
SEE SOIL BORING SHEET
FOR SOIL INFORMATION
(Tve.)
2140+00

AsCOM BENi

Consulting Group, Inc.

PERLIMINARY ENGINEERING

¢ WB 1-494
(wB494)

TRACK 1

TRK—W1)

90"-22'-49.1"

(T.T.C.)

¢ TRACK 2
EB—TRK-W1

i

¢ WB 1-494
(WB494)

+70.01
489154.901
126121 950

v.C
-M

!
!

I
!
!
i

257 LT | — 0 10 20
TRACK 2 —TRK-W1) %BS’?SE,\,ETAST
'. S : SCALE FEET
11414+
57 227
STA. 21414+14.07 (T 7C)
2141400
THE SUBSURFACE UTILITY INFORMATION IN THIS PLAN IS UTILITY
QUALITY LEVEL D. THIS UTILITY QUALITY LEVEL WAS DETERMINED
ACCORDING TO THE GUIDELINES OF CI/ASCE 38—02C ENTITLED
"STANDARD GUIDELINES FOR THE COLLECTION AND DEPICTION OF
EXISTING SUBSURFACE UTILITY DATA".
2. EXISTING UTILITIES TO BE RELOCATED WITHIN THE RIGHT OF WAY
[=,]
" VPT STA. 2142461.39 940
=2) VPT EL 915.60
+O
e
bl'e)
5 930
<
=
nw
oo
> >
= 34000 920
=178
._V_
910
900
SB 21225B 890
880
870
OTE:
PROPOSED UTILITIES SHOWN IN PLAN VIEW ONLY. NO ELEVATIONS
HAVE BEEN DETERMINED FOR PROPOSED UTILITIES  EXISTING UTILITY
DEPTHS ARE BASED ON INFORMATION PROVIDED BY METROTRANSIT. 860
2141
WEST SEGMENT 1 SHEET
BRIDGE OVER 1-494 29
PLAN AND PRO(FILE) OF
DISCIPLINE: SHEET NAME:
STRUCTURES W1-STU-BRG-BOR 197



Jun, 13 2014 12:33 am H: \Projects\7984\3200_PEC—W\CAD\SEGMENT—W1\SHEET\STRUCTURES\W1—STU-—BRG—BOR.dwg By. ahauser

920

915

910

905

900

895

890

885

880

875

870

865

860

855

850

845

840

835

NOTES:
THE MATERIAL DESCRIPTIONS ARE CLASSIFIED ACCORDING TO THE UNIFIED SOIL
CLASSIFICATION SYSTEM. DETAILS ON THE SYSTEM CAN BE FOUND IN THE FADR
AND IN ASTM:D2488. THE SOIL GROUP CATEGORY PER THE AASHTO SOIL
CLASSIFICATION SYSTEM IS ALSO SHOWN.

ORINGS IN PROGRESS

AsCOM EBiNi

Consulting Group, Inc.

PERLIMINARY ENGINEERING

WEST SEGMENT 1

BRIDGE OVER 1-4

94

BRIDGE XXXXX (LRT)

SOIL BORINGS
STRUCTURES

W1-STU-BRG-BOR

920

915

910

905

900

895

890

885

380

875

870

865

860

855

850

845

840

835

30

OF
197



NE Sy
Ny &
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
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UNIQUE NUMBER % &
4// 0 R@$%
. FI
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2120SB 883.7 (Surveyed)
Location  Hennepin Co. Coordinate: X=489000 Y=126054 (ft.) | Drill Machine 7506 SHEET 1 0of 2
. . . . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 5/29/14
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
T | Depth | 3 g| Neo | (%) | (ps) | (pch | &  Or Remarks
~ = =
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
0.4 21— SANDY LEAN CLAY, trace roots, dark brown, moaist, (CL), 19
T 8833 topsoil i
i 21 L 13
5T 29 T 15
T LEAN CLAY with SAND, trace Gravel, with frequent layers | J¢ T
T of Sand and Silt, brown and gray with iron stains, moist to T
T 12 feet then wet, very stiff to hard, (CL), till 7 L 20 LL=23; PL=15; PI=8
10‘: 19 ‘j 19 Switched to mud rotary
PD drilling method after 10-foot
T Layer of Silt encountered at 12 feet. T sample.
i 33 | 24
1 14.0 1
869.7 FD
15 23 T 17
| PD |
T 37 L 14 qu=2 1/4 tsf
£ PD £
20T ) 32 1 14 After 20-foot sample,
T SANDY LEAN CLAY, trace Gravel, brownish gray to 17 feet H T switched back to auger.
+ then gray, moist to wet, very stiff to hard, (CL), till +
T 3 L 12 DD=127 pcf
BT 57 7 15 qu=3 1/2 tsf
i 40 | 12
1 290 T/f 1
854.7 |* -
30— S 53 T 16
T ] SILTY SAND, fine- to medium-grained, trace Gravel, with H T
- o frequent layers of Lean Clay and Silt, brown, moist, very T
1 7] dense, (SM), till 60 . 9 P200=29%
4 /X ’ 4
354 350 | - H 1
| 8487 5T 1 6
t ~."| POORLY GRADED SAND, fine- to medium-grained, trace 46 L 6
+ -+ - | Gravel, brown, moist, very dense to dense, (SP), outwash H +
40 . 39 T 12
v | 420 T [
841.7 ) ) 33
r SANDY SILT, with frequent layers of Silty Sand, brown, T
+ waterbearing, dense, (ML), till T +
5, 77777 4o — - 4+ I\ ]
Index Sheet Code 3.0 (Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 8/21/14

N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT.GPJ
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z,
™ —
o —
Z, )
UNIQUE NUMBER %, <
. 7 g RN
U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2120SB 883.7 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
= | Depth | % s Neo | (%) | (s | (pch |  Or Remarks
~ = =
& g . £% REC RQD ACL Core |5 Formation
S | Elev. | = Classification 5§ (% | (%) (® Breaks€  or Member
1 SANDY SILT, with frequent layers of Silty Sand, brown, 38 1 26
| 470 waterbearing, dense, (ML), till (continued) T i
| 836.7 |- | POORLY GRADED SAND, fine- to medium-grained, 53 | 22 P200=4%
| 49.0 || brownish gray, moist, very dense, (SP), outwash H i °
834.7
S0 57 | 20
T SANDY SILT, with frequent layers of Silty Sand, brownish T
T gray, wet, very dense, (ML), till +
o7 st 7 2 DD=111 pcf
| s80 || i
| 8257 |* - i
60 > | SILTY SAND, fine- to medium-grained, brown, wet, very 51 T 23
T o dense, (SM), till i
| e30 | § |
820.7 ) ) )
T SANDY SILT, with frequent layers of Silty Sand, brownish T DD=115 pcf; LL=17; PL=14;
65 66.0 gray, wet, dense, (ML), till 46 T 21 PI=3
817.7 Bottom of Hole - 66 feet.

Water observed at a depth of 42 feet while drilling.
Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 8/21/14
N:\GINT\PROJECTS\WMINNEAPOLIS\201300213-MNDOT.GPJ
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
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= =
g g
UNIQUE NUMBER % &
4// 0 R@$%
. F1
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2121SB 884.5 (Surveyed)
Location ~ Hennepin Co. Coordinate: X=489110 Y=126087 (ft.) | Drill Machine 7514 SHEET 1 0of 2
N . Drillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 5/21/14
No Station-Offset Information Available SPT | MC | COH Y _ Other Tests
= | Depth| & g| Neo | (%) | (psh) | (po) & Or Remarks
~ = =
8 g - £% REC RQD ACL  Core ¥ Formation
Q | Eley. | 3 Classification S8 (% | (% | () Breaksc or Member
0.4 5 inches of bituminous. 7 Full flight sampling was
T 884.1 SILTY SAND, fine- to medium-grained, with Gravel, dark T utilized due to restricted
T 20 brown, moist, (SM), fill T work zone hours.
+ 8825 POORLY GRADED SAND with SILT, fine-grained, brown, +
1 4.0 moist, (SP-SM), fill +
5] 880.5 €
| 16 1 1 P200=19%
: SILTY SAND, fine- to medium-grained, trace Gravel, dark :
i brown and gray, moist, (SM), possible fill i
109 8 T 12
1 120 X2 1
| 8725 |* - i
15— >< . 16 T 12
[ [
20 e 28 ] 13 Switched to mud rotary
T o T drilling method after 20-foot
T .7 SILTY SAND, fine- to medium-grained, brown, moist to 25 T sample.
+ - | feetthen wet, medium dense, (SM), till PD T
25 o 19 T 17 P200=20%
1 x PD 1
4 X | / 4
30T e 16 T 17
i . i
| 330 |x i
| 8515 D i
35+ SANDY LEAN CLAY, trace Gravel, with Sand seams, 12 T 22 DD=109 pcf
+ brown, wet, rather stiff, (CL), till +
| 380 i
| 846.5 B D i
40 o , . 53 1 13
1 .".| POORLY GRADED SAND with SILT, fine- to 1
1 - | medium-grained, brown, waterbearing, very dense to 1
- | medium dense, (SP-SM), outwash PD
sl | R -
Index Sheet Code 3.0 (Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 8/21/14

N:\GINT\PROJECTS\MINNEAPOLIS\2013\00213-MNDOT.GPJ




R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
o —
Z, )
UNIQUE NUMBER s
. FI
U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2121SB 884.5 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
+ | Depth | 3 s Neo | (%) | (ps | (pch) |&  Or Remarks
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
23 17
T - | POORLY GRADED SAND with SILT, fine- to PD T
T - - | medium-grained, brown, waterbearing, very dense to T
50+ .| medium dense, (SP-SM), outwash (continued) 48 T 20
| 530 |- i
| 8315 |- - D i
55— o 50 T 17 P200=8%
T "~ | POORLY GRADED SAND to POORLY GRADED SAND T
T “. .| with SILT, fine- to medium-grained, gray, waterbearing, PD T
i - | dense to very dense, (SP / SP-SM), outwash i
60— o 79 T 21
| 630 |~ i
| 8215 D i
65 SANDY SILT, brown and gray, waterbearing, very dense, 79 T 21 DD=112 pcf; P200=12%
+ (ML), till +
| eso |1l |
| 8165 | - - D i
70+ o ) . ) 68 | 23
1 .".| POORLY GRADED SAND, fine-grained, gray, waterbearing, 1
i .| verydense, (SP), outwash i
| o PD| |
1 740 | i
751 810.5 LEAN CLAY, with frequent Fat Clay layers, gray and brown, 1
76.0 wet, hard, (CL) till 70 32
808.5 Bottom of Hole - 76 feet.

Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 8/21/14
N:\GINT\PROJECTS\WMINNEAPOLIS\201300213-MNDOT.GPJ
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
= =
e g
UNIQUE NUMBER %, &
. T
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2122SB 885.6 (Surveyed)
Location  Hennepin Co. Coordinate: X=489154 Y=126172 (ft.) | Drill Machine 7514 SHEET 10f2
. . . . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 5/15/14
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
= | Depth| & s Neo | (%) | (ps | (pch) |&  Or Remarks
~ = =
8 2 - 8% REC RQD| ACL Core|s  Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
1 ﬂ CLAYEY SAND, trace roots, dark brown, moist. (SC), 1 16
| 20 [|< Y topsoilfil 1
| 8836 POORLY GRADED SAND with SILT, fine- to 6 | 6
| 40 medium-grained, brown, moist. (SP-SM), fill H i
881.6 i . .
5+ POORLY GRADED SAND, fine- to medium-grained, brown, 6 T 4
+ moist. (SP), fill +
L 70 1t i
1 878.6 6 1 20 DD=106 pCf
T SANDY LEAN CLAY, trace Gravel, brown and gray, wet. T T
10+ (CL), fill 6 T 19
1 120 4/E i
| 873.6 5 L1 32
15 ORGANIC CLAY, black, wet. (OL), fill 3 1 o3 DD=101 pof: OC=14%
[ 170 4T i
| 868.6 CLAYEY SAND, trace Gravel, brown and gray, moist. (SC), 3 | 15
1 190 fill i
866.6 ) . H
20 LEAN CLAY, with frequent Silt layers, gray, wet, soft. (CL), 3 T 30 DD=95 pcf; LL=32; PL=19;
s till 1+ PI=13
1 220 H i
| 863.6 SANDY LEAN CLAY, trace Gravel, brown and gray, moist, 6 | 18
| 240 medium. (CL), till H i
8616 |* -
25—+ oL 7 T 13 DD=120 pCf
T :X CLAYEY SAND, fine- to medium-grained, trace Gravel, H T
T .| brown, wet, medium to very stiff. (SC), till +
i ol 17 1 17
1 290 T/f 1
856.6 )
30 SANDY LEAN CLAY, trace Gravel, gray, wet, rather stiff. 9 T 15
+ CLS), till +
| 320 (s P |
| 853.6 X E 2 | 12
T > | CLAYEY SAND, fine- to medium-grained, trace Gravel, H T
35—+ | gray, moist to wet, very stiff. (SC), till 20 T
| 370 | T |
| 848.6 51 | 13 DD=132 pcf
T POORLY GRADED SAND with SILT, fine- to T T
40—+ medium-grained, brown, wet, very dense. (SP-SM), outwash 101 T 16 P200=7%
| 420 3T i
843.6 , , - 103 | 13
r POORLY GRADED SAND, fine- to medium-grained, brown, T
+ wet, very dense to dense. (SP), outwash T +

5
Index Sheet Co

de 3.0 (Continued Next Page)

So}I Class:J. Kirk Rock Class: Edit: Date: 8/21/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
Z, )
UNIQUE NUMBER %) &
. oF RS
U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2122SB 885.6 (Surveyed)
SPT| MC |COH| Y 5 Other Tests
= | Depth| & s Neo | (%) | (ps | (pch) |&  Or Remarks
~ = =
& g o £% REC RQD ACL Core |5 Formation
Q | Eey. | 3 Classification S8 (% | (% | () Breaksc or Member
109 11
i 4T [
i 49 L 15
1 POORLY GRADED SAND, fine- to medium-grained, brown, H 1
wet, very dense to dense. (SP), outwash (continued)
50 36 | 17
| 530 |
| 8326 i
55 - _-| POORLY GRADED SAND, fine-grained, brown, wet, 40 T 20
T ."."| medium dense. (SP), outwash +
| 580 i
| 8276 i
60—+ 28 T 12 P200=4%
T POORLY GRADED SAND, fine- to medium-grained, trace T
T Gravel, brown to gray, wet, medium dense to dense. (SP), T
+ outwash in
65— 76 | 16
| 880 |
| 8176 i
0T LEAN CLAY, gray, moist, hard. (GL), tl 66 T 31 DD=93 pef
| 730 § i
8126 | - -
T ".".| POORLY GRADED SAND, fine- to medium-grained, with T
75+ 6.0 | Gravel, brown, wet, very dense. (SP), outwash 76 T 18
80§,6 "~ Bottom of Hole - 76 feet.

Water not observed while drilling.
Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 8/21/14
N:\GINT\PROJECTS\WMINNEAPOLIS\201300213-MNDOT.GPJ




Bridge over 1-494 - South Abutment
Boring: 2120SB
12.0-inch Closed Ended Pipe Pile
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Braun Project No. BL-13-00213



Bridge over 1-494 - Center Pier
Boring: 2121SB
12.0-inch Closed Ended Pipe Pile
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Bridge over 1-494 - North Abutment
Boring: 2122SB
12.0-inch Closed Ended Pipe Pile
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Braun Project No. BL-13-00213



SWLRT
494 Bridge

South Abutment
12" CEP, 0.25" Wall Thickness

Fixed Head Condition
Lateral Deflection vs. Depth

Deflection, in.
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LPile 6, (c) 2010 by Ensoft, Inc.



SWLRT
494 Bridge
South Abutment
12" CEP, 0.25" Wall Thickness
Fixed Head Condition
Bending Moment vs. Depth

Bending Moment, Kips-in.
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SWLRT
494 Bridge

South Abutment
12" CEP, 0.25" Wall Thickness

Fixed Head Condition

Shear Force vs. Depth
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BRAUN

INTERTEC

Descriptive Terminology of Soil

T ERNATIGHAL

-

Standard D 2487 - 00
Classification of Soils for Engineering Purposes
(Unified Soil Classification System)

Criteria for Assigning Group Symbols and Soils Classification
Group Names Using Laboratory Tests 2 Group
Symboll Group Name ?
w8 M ci;a"e;'y " Clean Gravels C,24and1=<C < 3° GW | Well-graded gravel®
=7 ore than 1>U' o 5% or less fines © ¢ d
] 2 ® coarse fraction C,<4and/or1>C >3 GP Poorly graded gravel
% 5o retained on Gravels with Fines | Fines classify as ML or MH GM_| Silty grave| 919
£ < o No. 4 sieve More than 12% fines ® | Fines classify as CL or CH GC | Clayey gravel 919
58 & Sands Clean Sands C,26and1<C, <3° SW | Wel-graded sand "
% 88| 50%ormore of 5% or less fines' | C < 6andfor1>C,>3°¢ SP | Poorly graded sand "
g~ coarse fraction £ -
8 g passes Sands with Fines Fines classify as ML or MH SM | Silty sand f9"
E No. 4 sieve More than 12% } Fines classify as CL or CH 5C Clayey sand feh
o . Pl > 7 and plots on or above “A” line } CL kKim
©% | silts and Glays | Inorganic £ ——— Lean clay
3% Liquid limit Pi < 4 or piots below “A” lineJ ML SigkIm
h 9 > auid limit - ; f KT
iy less than 50 Organic  |-Liquid limit - oven dried < 075 OL | Organic c?a;:” i
g’ Liguid limit - not dried OL |Organicsit'™
s 'g & Silts and clays norganic P! plots on or above “A” line CH |ratgay®'m
=] S HAR | . .
& 52 Liquid fimit P plots below °A” line MH | Elastic silt © -
o e - - -
ir % 50 or more Organic quuxd IxAmlt oven (.jned < 075 OH Organ!c c!ay P
© Liguid limit - not dried OH Organicsift*'ma
Highly Organic Soils Primarily organic matter, dark in color and organic odor PT Peat

. Based on the material passing the 3-in (75mm) sieve.

oo

- € G, = Dgl/Dyy Cc=(Dao)2
D‘lUXDGU

d. If soil contains215% sand, add “with sand” to group name.

e. Gravels with 5to 12% fines require dual symbois:
GW-GM well-graded gravel with sitt
GW-GC weli-graded gravel with clay
GP-GM  poorly graded gravel with silt
GP-GC poorly graded grave! with clay

. !f field sample contained cobbles or boulders, or both, add “with cobbles or bouiders or both” to group name.

Particle Size Identification

Boulders ... .over 12°
Cobbles ... 3"to 12"
Gravel

Coarse .... .3/47t0 3"

... No. 4 to 3/4"

Sand
Coarse ......coecvuveereenivene No. 4 to No. 10
Medium .No. 10 to No. 40
Fine .. . No. 40 to No. 200
Silt ...<No. 200, PI< 4 or

below “A” line

Clay oo < No. 200, Pi> 4 and
on or above “A” line
Relative Density of
Cohesionless Soils
Very 100S€ ....ocvermiecviicreinninns 0 to 4 BPF
Loose 5to 10 BPF
Mediumdense . . 11 to 30 BPF

31 to 50 BPF
over 50 BPF

Consistency of Cohesive Soils

Very soft.... 0to 1 BPF

. 2to 3BPF

. 4to 5 BPF

. 6 to 8 BPF
Rather stiff ... 910 12 BPF
Stiff 13 to 16 BPF
Very stiff . . 17 to 30 BPF
Hard over 30 BPF

Drilling Notes

Standard penetration test borings were advanced by 3 1/4” or 6 1/4”
1D hollow-stem augers unless noted otherwise, Jetting water was used
to clean out auger prior to sampling only where indicated on logs.

f. i fines classify as CL-ML, use dual symbot GC-GM or SC-SM.
g. Iffines are organic, add "with organic fines” to group name.
h. f soif contains 2 15% gravel, add "with gravel” to group name.
i Sands with 5 to 12% fines require dual symbols:
SW-SM  well-graded sand with silt
SW-SC  well-graded sand with clay
SP-SM  poorly graded sand with silt
SP-SC  poorly graded sand with clay
j. I Atterberg limits plot in hatched area, soil is a CL-ML, silty clay.
k If soit contains 10 to 29% plus No. 200, add *with sand” or “with gravel” whichever is predominant.
1. If soil contains > 30% pius No. 200, predominantly sand, add “sandy” to group name.
m If soil contains& 30% plus No. 200 predominantly gravel, add “gravelly” to group name.
n. Pt 24 and plots on or above "A" line.
0. PI <4 or piots below “A” line.
p. Pl plots on or above “A” line.
q. Piplots below “A” line.
60 7
/1
’ /
50 " ‘ pd
SNV o /
= o 4 “\,‘/“
E‘, 40 £ n‘e‘ s P
1’1‘) , 4 o d
© 4 o‘?‘
£ 30} ‘
2 7
= , s, .
o201 ]
@ N o
P~ 7’
o , ) / MH or OH
10 £ i v
7t- CL IML d ML or OL
4 _/ - /
g : |
0 10 16 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL)
Laboratory Tests
DD Dry density, pcf oC Organic content, %
WD Wet density, pcf ) Percent of saturation, %
MC Natural moisture content, % 5G Specific gravity
LL Ligiuid fimit, % C Cohesion, psf
PL Plastic limit, % (9] Angie of internal friction
] Plasticity index, % qu Unconfined compressive strength, psf
P200 % passing 200 sieve qp Pocket penetrometer strength, tsf

Standard penetration test borings are designated by the prefix “ST”
(Split Tube). All samples were taken with the standard 2" OD split-tube
sampler, except where noted.

Power auger borings were advanced by 4” or 6” diameter continuous-
flight, solid-stem augers. Soil classifications and strata depths were in-
ferred from disturbed samples augered to the surface and are, therefore,
somewhat approximate. Power auger borings are designated by the
prefix “B.” .

Hand auger borings were advanced manually with a 1 1/2” or 3 1/4”
diameter auger and were limited to the depth from which the auger could
be manually withdrawn. Hand auger borings are indicated by the prefix
iy

BPF: Numbers indicate biows per foot recorded in standard penetration
test, also known as “N” value. The sampler was set 8" into undisturbed
soil below the hollow-stem auger. Driving resistances were then counted
for second and third 6” increments and added to get BPF. Where they
differed significantly, they are reported in the following form: 2/12for the
second and third 6” increments, respectively.

WH: WH indicates the sampler penetrated soif under weight of hammer
and rods alone; driving not required.

WR: WR indicates the sampler penetrated soil under weight of rods
alone; hammer weight and driving not required.

TW indicates thin-walled (undisturbed) tube sample.

Note: All tests were run in general accordance with applicable ASTM
standards.

Rev. 7007
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BRAUN Braun Intertec Corporation Phone: 952.995.2000
INTERTEC 11001 Hampshire Avenue S Fax:  952.995.2020
Minneapolis, MN 55438 Web: braunintertec.com

August 29, 2014 Project BL-13-00213

Mr. Don Demers

Southwest Light Rail Transit Project Office

6465 Wayzata Boulevard, Suite 500

St. Louis Park, MN 55426

Re: Preliminary Foundation Analysis Desigh Recommendation Report — 50% Design

Retaining Walls RTW-W117, RTW-118A, RTW-W118B, RTW-W118D, RTW-W119,
RTW-W201, RTW-W202, RTW-W202C and Track Embankment

STA 2163+25 to STA 2217+00

Southwest LRT, West Segment 1 and 2

Eden Prairie, Minnesota

Dear Mr. Demers:

Braun Intertec Corporation has completed this preliminary geotechnical evaluation for the retaining walls
and the track embankment for the west segment of the Southwest Light Rail Transit (SWLRT) alighment
in Eden Prairie, Minnesota between the Valley View Bridge and the 9-Mile Creek Bridge. The following
sections provide information regarding our opinions, methods, and recommendations for the retaining
wall foundations and associated embankments.

This report is part of a larger series of reports for the west segment of the Southwest Light Rail Transit
(SWLRT) project. Recommendations for pole foundations for the Overhead Contact System (OCS) will be
address in a separate report.

A. Project Information

SWLRT is proposing to construct a light rail transit line through the cities of Hopkins, Minnetonka, and
Eden Prairie, Minnesota. This design report addresses the design and construction of the embankment
and retaining walls RTW-W117, RTW-W118A, RTW-W118B, RTW-W118D, RTW-1119, RTW-W201, RTW-
W202, and RTW-W202C between STA 2163+25 and STA 2217+00 from the Valley View Bridge to the Nine
Mile Creek Bridge.
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A.1l. Type of Structures

Cast-in-place (CIP) concrete will be used to construct the retaining walls (with the exception to walls
RTW-W119, a portion of RTW-W201, and RTW-202C). The proposed CIP concrete walls will be supported
by spread footing foundations founded at least 4 % feet below the lowest finished grade along the toe of
the wall. However, RTW-W119 is planned to be a Mechanically Stabilized Earth (MSE) wall and a portion
of RTW-W201 and RTW-W202C will be supported on driven pile foundations.

A.2. Location of Walls

We used the preliminary engineering plans and available cross sections to perform our analysis. The
locations and additional information for the walls are provided below.

A.2.a. Wall RTW-W117

Wall RTW-W117 will be constructed off the northwest corner of the north abutment of the Valley View
Bridge, extending from STA 2163+27 to STA 2163+99. The wall height (top of footing to top of rail) varies
from 15 to 19 feet approximately with an overall length of approximately 66 feet.

A.2.b. Wall RTW-W118A

Wall RTW-W118A will be constructed off the northwest corner of the north abutment of the Valley View
Bridge, extending from STA 2163+25 to STA 2163+98. The wall height (top of footing to top of rail) varies
from 15 to 19 feet approximately with an overall length of approximately 76 feet.

A.2.c. Wall RTW-W118B

Wall RTW-W118B is located along the east side of the proposed SWLRT alignment, extending from about
STA 2165+73 to STA 2166+73 for a length of about 100 feet. The wall height ( bottom of footing to top of
rail) varies from 9 to 15 feet with a total stem height of 7 to 14 feet, approximately.

A.2.d. Wall RTW-W118D
Wall RTW-W118D is located along the east side of the proposed SWLRT alighnment, extending from about
STA 2178+23 to STA 2181+00, for a length of about 277 feet. The wall height (bottom of footing to top of

rail) varies from 8 to 12 feet with a total stem height of 6 to 11 feet, approximately.



Southwest Light Rail Transit
Project BL-13-00213
August 29, 2014

Page 3

A.2.e. Wall RTW-W119 and RTW-W201

Wall RTW-W119 is located along the west side of the proposed SWLRT alignment, extending from about
STA 2165+73 to STA 2181+00 where it becomes retaining wall RTW-W201, and extends from

STA 2210+00 to STA 2216+90. The combined walls have a length of 2235 feet. The wall height (bottom of
footing to top of rail) varies from about 15 feet to almost 34 feet. The wall is tallest near STA 2172+00.

Walls RTW-W119 is planned to be a MSE wall and RTW-201 is planned to be founded on spread footings
foundations from STA 2165+73 to STA 2211+80, and on pile-supported foundations from Stations
STA 2211+80 to STA 2216+90.

A.2.f. Wall RTW-W202
Retaining wall RTW-W202 is located on the south or east side of the alighment extending from
STA 2210+00 to STA 2210+50. The total length of the wall is approximately 50 feet. The wall height

(bottom of footing to top of rail) varies from 7 to 8 feet, approximately.

A.2.g. Wall RTW-W202C
Retaining wall RTW-W202C is located on the east side of the alignment from STA 2215+00 to
STA 2216+90. The length of the wall is 185 feet, with wall heights (top of footing to top of wall) ranging

from 8 to 19 feet. The wall is proposed to be supported on driven pile foundations.
A.3. Embankment Construction

To construct the walls along the proposed alighment, embankment grade increases of up to 20 feet will
be necessary. Grade raises of this magnitude will influence the design and construction of the proposed
wall foundation types. However, the effects of the embankment stresses are accounted for in our

foundation design recommendations.

B. Subsurface Investigation Summary

B.1. Summary of Borings Taken

Braun Intertec performed five SPT (standard penetration test) borings (2055SW, 2056SW, 2057SW,
2012SB, and 2027SB) as part of our preliminary investigation. Logs of the wall borings are included in the
Appendix. A Boring Location Sketch is also included in the Appendix.
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B.2. Description of Foundation Soil and Conditions

The general soil profile in the area consists of surficial topsoil and shallow fill deposits, underlain by
glacially deposited soils. The exception to this is Boring 2027SB, where swamp deposits were

encountered beneath a layer of fill. A more detailed description is provided below.

B.2.a. Topsoil
The borings initially encountered about 3 to 18 inches of topsoil. The topsoil consisted of sandy lean clay

and clayey sand that was dark brown and moist to wet.

B.2.b. Fill
Fill was encountered at four of the five boring locations and consisted of Poorly Graded Sand (SP), Poorly
Graded Sand with Silt (SP-SM), Silty Sand (SM), and Clayey Sand (SC). Table 1 below illustrates the depth

and type of fill material encountered.

Table 1. Fill Depths at Boring Locations

Approximate Depth | Elevation at Bottom
Boring No. Boring Elevation (ft) of Fill (ft) of Fill (ft) Fill Composition

20555W 868.4 Not Encountered 868 Not Encountered

2056SW 869.2 7 Clayey Sand

2057SW 869.0 12 Poorly Graded Sand

20125B 856.7 12 844 1/2 Silty Sand and

Clayey Sand

Clayey Sand, Poorly

2027SB 859.3 20 839 Graded Sand with

Silt

Penetration resistances varied from 2 to 23 blows per foot (BPF).

B.2.c. Swamp Deposits

Swamp deposit soils consisting of peat, organic lean clay, silt, and silty sand were encountered in Boring
2027SB beneath the fill to a depth of 54 feet, or elevation 805. The swamp deposits are associated with

the 9 Mile Creek floodplain. Penetration resistance values in the peat and organic lean clay ranged from 3

to 6 BPF, while penetration resistances in the silt and silty sand ranged from 7 to 13 BPF.
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B.2.d. Glacial Till

Glacial till soils were encountered throughout the soil profile across the lengths of the walls beneath the
fill and topsoil. The till consisted of sandy lean clay, clayey sand, silty sand, and silt. The till soils contained
gravel, were gray, and were wet to waterbearing. Penetration resistances varied from 3 to 71 BPF
indicating the clayey soils were soft to hard while the sand and silt soils were loose to very dense.

B.2.e. Glacial Outwash

Glacial outwash soils were also encountered throughout the profile beneath the fill and topsoil. The
glacial outwash soils consisted of poorly graded sand. The sands generally contained some gravel.
Penetration resistances varied from 4 BPF to 82 BPF, indicating the soil was very loose to very dense. The
lower penetration resistances were likely due to hydrostatic pressures impacting the samples and the
higher penetration resistances may indicate cobbles or boulders are located within the soil.

B.3. Summary of Water Level Measurements

SPT boring logs note water levels during drilling ranging from approximate 823 to 847 feet above mean
sea level (MSL). Temporary water level indicators installed closer to TH 212 near Valley View Road noted
groundwater near an elevation of 841. The last recorded normal water level from the Minnesota DNR for
nearby Bryant Lake was near 851 %. The water level of 9 Mile Creek near Flying Cloud Drive is expected
to be near 840 and 845.

Perched water conditions are prevalent along many other sections of the alignment away from the
currently completed boring locations. Seasonal and annual fluctuations of groundwater, however, should
be anticipated.

C. Foundation Analysis

Based on the soil conditions encountered in the borings and loads anticipated on the wall, we
recommend the use of spread footing foundations for support of the CIP walls after the removal of any
existing fill soils for the majority of the wall locations. After the soil corrections and embankment
construction procedures provided below, we anticipate the service limit state for settlement of one-inch

can be achieved.
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The exception to this is near Boring 2027SB, affecting RTW-W201 and RTW-W202C from track

STA 2214+00 to STA 2217+00. In this area, deep fills over organic soils were noted to depths of 54 feet.
When the proposed embankment consisting of more than 20 feet of new soil is placed in this area, the
service limit state for settlement will be exceeded. While measures such as the use of lightweight fill and
preloading the embankments may reduce the magnitude of the settlement, long term consolidation of
the underlying organic deposits will make a soil supported embankment extremely difficult with regard
to maintaining the service limit state of one-inch of total settlement. Extending the length of the 9-Mile

Creek Bridge and the use of a driven pile foundation system appears to be the most economical solution.

C.1. Embankment and Slopes

The track embankments associated with the walls are proposed to be constructed with vertical CIP
concrete and or MSE walls. Portions of the embankment will also be constructed on the existing soil
embankments associated with Highway 212. Preparation will include topsoil removal, removal of fill
beneath the footings, and backfilling and filling with the proposed track section.

C.1.a. Settlement
The settlement ranges noted below are a combination of both settlements from the retaining walls loads

as well as settlement from the raise in grade for the embankment.

C.1.a.1. Walls RTW-117 and RTW-W118A

Borings were not performed in the area of these walls, and final borings will be needed to more
accurately estimate settlement. However, based on historical boring information and nearby borings, we
anticipate settlement from the walls and embankments will be less than one-inch, provided soils

corrections are performed to remove any fill or soft soils that may be encountered.

C.1.a.2. Wall RTW-W119

Final borings will be needed to more accurately estimate settlement. However, based on our preliminary
borings along RTW-W119 (20555W, 20565W, and 2057SW) it appears settlement from the walls and
embankments will be less than one-inch with the removal of the fill soil and soft and/or loose native soils

encountered just below the fill.

C.1.a.3. Wall RTW-118B
Soil borings were not performed in the area of RTW-W118B. It is our best estimate that spread footings
can be used to support this wall. Based on the proposed embankment heights, we expect settlement will

remain within the service limit and preloading will not be necessary.
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C.1.a.4. Wall RTW-118D
Based on the preliminary engineering plans, preliminary cross sections, and Borings 2057SW and 2012SB,
we anticipate spread footings can be used to support the walls and the service limit state for settlement

can be achieved upon removal of the topsoil and fill.

C.1.a.5. Wall RTW-W201

Based on our preliminary borings, we anticipate RTW-201 could be constructed on spread footings and
stay within the service limit state after soil corrections are performed to remove the existing fill, and a
preload of the embankment is placed to allow for consolidation of the underlying soils from the new
embankment load. We anticipate this type of construction can be performed between STA 2210+00 and
STA 2214+00.

The poor soil conditions, accompanied by the large raise in grade will not allow the current design to stay
within the service limit state if spread footings are used to support RTW-W201 between STA 2214+00
and STA 2217+00. We recommend extending the 9-Mile Creek Bridge to span the poor soils, eliminating

the need for the large embankment and retaining wall at this location.

The final design of the 9-Mile Creek Bridge is under discussion at the time of this report and there is a
possibility the bridge will be extended to near STA 2214+00. Any changes to the bridge length and
placement of the west abutment with regard to RTW-W201 should be addressed during final design.

C.1.a.6. Wall RTW-W202

We do not have adequate boring information to verify if subexcavation is needed to support retaining
wall RTW-W202. We anticipate similar conditions to RTW-W201 between STA 2210+00 and STA 2214+00
will be encountered, and similar construction techniques should be used.

C.1.a.7. Wall RTW-W202C

Based on the poor soils encountered near STA 2217+00 at the current abutment location for the Nine
Mile Creek Bridge, we recommend extending the bridge, eliminating the need for this wall. Please refer
to the discussion in section C.1.a.5 with regard to foundation support and settlement between

STA 2214+00 and STA 2217+00.
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C.2. Spread Footing Foundations

Settlements were calculated based on two methods. The first is the Hough method with Boussinesq and
Westergaard stress distributions, which utilizes the standard penetration test (SPT) values from the soil
borings. The second is the Menard method, which is based on pressuremeter determinations of soil
parameters that were collected in the field or modified from the SPT values from the soil borings. For the
Menard Method, where pressuremeter testing was not performed, conservative correlations were used
to estimate pressuremeter values based on Ng, factors provided in Federal Highway Administration
(FHWA) Publication No. FHWA-IP-89-008. Tables 5 and 6 from this publication are in the Appendix for
reference. After these two methods were evaluated, the results were averaged.

C.3. Summary of Design Assumptions

C.3.a. Embankment Heights, Unit Weights, Side Slopes, and End slopes

The wet unit weight of the anticipated compacted fill soils has been assumed as 120 pounds per cubic
foot (pcf). The top surface behind all walls will be the associated tracks for the SWLRT and will be
relatively flat. Information regarding the walls is provided in Table 2.

Table 2: Design Information for Walls

Existing Grade Elevations Corresponding Proposed Approximate Footing
Retaining Wall (ft) Wall Heights Elevation
Location (ft) (ft)
RTW-W117 891 15to 19 886
RTW-W118A 891 15to 19 887
RTW-W118B 895-905 7to 14 890
RTW-W118D 877-880 6to 11 868-873
RTW-W119 865-893 13to 32 862 to 880
RTW-W201 850-868 13to 26 844 to 860
RTW-202 877 7t08 869
RTW-W202C 858-868 8to 19 854-863
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C.3.b. Retaining Wall Loading Information

We assume a 2-foot live load surcharge will be used for the design of all walls supporting track
embankments. For the CIP concrete walls we recommend the design loads and anticipated footing
widths be based on anticipated wall heights and the MnDOT standard plans included in the Cast-in-Place
Retaining Wall Details section of the Appendix.

C.3.c. Soil Design Parameters

The soil parameters below are recommended to be used for design:

Table 3. Recommend Soil Design Parameters

Angle of
Internal Effective unit Coefficient Active
Friction Weight of Sliding Friction | Earth Pressure At-Rest Earth
Soil Type (degrees) (pcf) Rough Concrete Coefficient Pressure Coefficient
Select Granular 35 120 0.6 0.27 0.43
Borrow
Granular Borrow 30 120 0.5 0.33 0.50
Fill: Sands 30 120 0.5 0.33 0.50
Fill: Lean Clay 22 115 0.4 0.45 0.63
Fill: Clayey Sand 28 130 0.4 0.36 0.53
Native Sands 32 130 0.5 0.31 0.47
Native Lean Clay 27 130 0.35 0.38 0.55
Native Clayey
28 135 0.4 0.36 0.53
Sand

C.3.d. Design Methodologies
The Allowable Stress Design (ASD) methodology was used for design of the CIP retaining walls supported
on shallow foundations. Safety Factors were obtained from the MnDOT Standard Plan for CIP Retaining

Walls included in the Appendix.
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C.4. Construction Considerations

C.4.a. Design of Temporary Slopes and Shoring Limits

We recommend that permanent slopes match the existing slopes, except they should not be steeper
than 1V:2H. Select Granular Borrow is anticipated to have an angle of internal friction of 35 degrees. This
soil could be temporarily placed at a slope of 1V:1 % H, but if not retained by a CIP embankment, must be
limited to 1V:2H or flatter for the permanent condition.

C.4.b. Subcut Recommendations and Backfill Requirements

To reduce the potential for settlement exceeding the service limit, we recommend subcutting all existing
fill soils present beneath the foundations and embankments. We also recommend removing the very
loose native soils encountered at Boring 2056SW. Excavation depths beneath footing elevations are
expected to be near 5 feet, but may vary away from our borings and will be revised upon completion of
the final boring program.

The extent of the excavation required for the walls should extend horizontally beyond the embankment
limits/footing dimensions a distance equal to the depth of the subcut. Exposed excavation bottoms,
deemed suitable by a Geotechnical Engineer, should be surface compacted by a large vibratory

sheepsfoot compactor prior to fill or footing placement.

We recommend the use of engineered fill to establish slope subgrade or backfill for any subcuts of
marginal soils under the proposed CIP spread or leveling pad foundations, oversize areas, or reinforced
zones. Please refer to Table 4 below for material and compaction specifications based on the 2014

MnDOT Standard Specification for Construction.

Table 4. Recommended Fill and Compaction Specifications.

Material Material Specification Compaction Specification
Fill Placed Beneath Footings 2105.1A7 2105.3F
Leveling Pad Beneath Footings 3138.2B 2211.3C
Retaining Wall Backfill 3149.2D2 2105.3F
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Backfill placed for all wall embankments should consist of Select Granular Modified 10% and compacted
to meet the requirements of 2105.3F1. Select Granular Modified 10% shall comply with Specification
3149.2B2, modified to having 10 percent or less passing the 0.075 mm (#200) sieve. We recommend
backfill material be placed in uniform layers approximately parallel to the profile, extending the full width
of the retaining structures. We recommend backfill material be placed in lift thicknesses not exceeding

12 inches.

C.4.c. Construction Staging Requirements

Based on the results of the borings and the estimated settlements, which are estimated to exceed one-
inch for portions of RTW-W201 between STA 2212+00 and STA 2214+00, we recommend a short waiting
period (anticipated to be up to 8 weeks) prior to construction. Please refer the Appendix for a typical

preload embankment sketch at each retaining wall location.

C.5. Track Construction

C.5.a. Subgrade Preparation

We anticipate the track subgrade soils will consist of a mixture of native soils and engineered fill
associated with the construction of the embankment. Should previously placed fill be encountered at
track subgrade elevations, we recommend evaluating the fill to determine its suitability to support the
proposed track construction. Fill soils judged to be unsuitable for track support should be removed and

replaced with engineered fill.

After the subgrade has been evaluated, and any additional corrections made, the subgrade soils should
be surface compacted with vibratory sheepsfoot compactor, taking into consideration the integrity of the
retaining walls, prior to the placement of fill or before construction of the Guideway begins. Please refer
to Table 5 below for the compaction specifications and guidelines for the Guideway.

C.5.b. Guideway and Platform Station Fill

Based on the proposed design sections, the Guideway will be composed of 40-inch thick layer of granular
material, over a minimum of 12-inches of subballast material. We recommend specifying Guideway fill to
meet the requirements of the Minnesota Department of Transportation (MnDOT) 3149.2B2 (Select
Granular Borrow) for the granular material, and 3138 (Aggregate Base) for the subballast. Table 5 below

provides material and compaction specifications for the Guideway.
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Table 5. Material and Compaction Specification for Backfill and Fill

Material Material Specification Compaction Specification
. Onsite Material Free of Debris and 100% of standard Proctor Density
Subgrade Fill ) )
Organic Material (ASTM D698)
) 100% of standard Proctor Density
Guideway Select Granular Layer MnDOT 3149.2B2
(ASTM D698)
Guideway Subballast MnDOT 3138 MnDOT 2211.3C

C.6. Drainage Control

We recommend installing subdrains behind the retaining walls, adjacent to the wall footings, and at low
points of the Guideway. Preferably the subdrains should consist of perforated pipes embedded in
washed gravel, which in turn is wrapped in filter fabric. Perforated pipes encased in a filter “sock” and

embedded in washed gravel, however, may also be considered.

We recommend routing the subdrains to a storm sewer or sump and pump capable of routing any
accumulated groundwater to a storm sewer or other suitable disposal site, if available.

D. Material Classification and Testing

D.1. Visual and Manual Classification

The geologic materials encountered were visually and manually classified in accordance with ASTM
International Standard Practice D 2488. A chart explaining the classification system is attached. Samples

were sealed in jars or bags and returned to our facility for review and storage

D.2. Laboratory Testing

The results of the laboratory tests performed on geologic material samples are noted on or follow the

appropriate attached exploration logs. The tests were performed in accordance with ASTM procedures.
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D.3. Groundwater Measurements

The drillers checked for groundwater as the penetration test borings were advanced, and again after
auger withdrawal. The boreholes were then backfilled or sealed with bentonite grout.

E. Qualifications

E.1. Variations in Subsurface Conditions

E.1.a. Material Strata

Our evaluation, analyses and recommendations were developed from a limited amount of site and
subsurface information. It is not standard engineering practice to retrieve material samples from
exploration locations continuously with depth, and therefore, strata boundaries and thicknesses must be
inferred to some extent. Strata boundaries may also be gradual transitions, and can be expected to vary
in depth, elevation and thickness away from the exploration locations.

Variations in subsurface conditions present between exploration locations may not be revealed until
additional exploration work is completed, or construction commences. If any such variations are
revealed, our recommendations should be re-evaluated. Such variations could increase construction
costs, and a contingency should be provided to accommodate them.

E.1.b. Groundwater Levels

Groundwater measurements were made under the conditions reported herein and shown on the
exploration logs, and interpreted in the text of this report. It should be noted that the observation
periods were relatively short, and groundwater can be expected to fluctuate in response to rainfall,
flooding, irrigation, seasonal freezing and thawing, surface drainage modifications and other seasonal
and annual factors.

E.2. Continuity of Professional Responsibility

E.2.a. Plan Review

This report is based on a limited amount of information, and a number of assumptions were necessary to
help us develop our recommendations. It is recommended that our firm review the geotechnical aspects
of the designs and specifications, and evaluate whether the design is as expected, if any design changes
have affected the validity of our recommendations, and if our recommendations have been correctly
interpreted and implemented in the designs and specifications.
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E.2.b. Construction Observations and Testing

It is recommended that we be retained to perform observations and tests during construction. This will
allow correlation of the subsurface conditions encountered during construction with those encountered
by the borings, and provide continuity of professional responsibility.

E.3. Use of Report

This report is for the exclusive use of Southwest Light Rail Transit. Without written approval, we assume
no responsibility to other parties regarding this report. Our evaluation, analyses and recommendations

may not be appropriate for other parties or projects.

F. General

In performing its services, Braun Intertec used that degree of care and skill ordinarily exercised under
similar circumstances by reputable members of its profession currently practicing in the same locality. No

warranty, express or implied, is made.
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If there are questions regarding these bridge foundation recommendations, please call Josh Kirk at
952.995.2222 or jkirk@braunintertec.com or Matt Ruble at 952.995.2224 or mruble@braunintertec.com.

Sincerely,

BRAUN INTERTEC CORPORATION

Professional Certification:

| hereby certify that this plan, specification, or report
was prepared by me or under my direct supervision
and that | am a duly Licensed Professional Engineer
under the laws of the State of Minnesota.

Joshua L. Kirk, PE
Associate-Project Engineer
License Number: 45005

Reviewed by:

Ray A. Huber, PE
Vice President-Principal Engineer

Reviewed by:

Matthew P. Ruble, PE
Principal Engineer

Appendix:

Boring Location Sketch

Preliminary Engineering Plan and Profile Sheets

Standard Penetration Boring Logs (20555SW, 2056SW, 2057SW, 2012SW, and 2027SW)
Nominal Geotechnical Resistance Graphs

MnDOT Standard Sheet No. 5-297.632, 1 of 4 (2’ LL Surcharge, Spread Footing Supported
Retaining Walls)

Publication No. FHWA-IP-89-008 N60 Correlation Tables

MnDOT Standard Sheet No. 297.233 - Preload

SPT Descriptive Terminology
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0@ bt} ~fa ol o 0| ~[® o3 o3 g +8 «/® ~G 08 =5 o/ 03 0|8 o8 m|5
<l o o8 i — ; g TIPS N s 5 : ) M5 < N Bls ; 5 0|
e B3 58 %3 hz be B BE RB OREg B8 B3 B BB B Bz B8 BROBE BB
2172400 2173400 2174400 2175+00 2176+ 00 2177+00 2178+00 2179+ 00 2180+ 00 2181400
NO DATE C/ECK |DESI_'N |RELISION [ S/ MITTA SDEET
WEST- (IO IME (I [ClUI- SELIMENT [
A=COM 4 AND PR N
LD souTHWEST A4 PLAN AND PROFI_E
METROPOLITAN . . e OF
Ciiaer kTt gl gl Geen Line LRI Extereion STAL T MmO TO STAL L0
DISCIPLINE S EET NAME D[
PRECIMINARC ENCINEERINDO TRACK WI-TRK-PPF -1
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CURVE NO; W2-200 . \\\ CURVE NO. W2-201
R = 400.00 7 f N R = 600.00'
Lc - 527.04 - . o= 17509
Ls = 120.00 . N N Ls = 80.00
EG . 2’:3" Q, Nd ~-. N AN Ea = 2.25"
u= 2. . ~ ”
- <& . N Eu = 1.88
V = 25 MPH m(/l'" N V = 25 MPH
k W2= S N AN
o N N CURVE NO. W2—101
2215+00 > N - N\ R = 600.00'
216435 \ Lc = 175.99'
~ Ls = 80.00'
A 7 [
& 7 i 22 & \g Eo = 225"
4, <, RSN ‘_f < Eu = 1.88"
oO\1 \s” 77" — RETAINING & S u N V = 25 MPH
é é X P 7 \\\ WAEL\"\ S s N —
% QS‘ : // e i \\\ '~ & N ML\ — %
2N\~ RETAINING B z 7 N N T~ -9 _ b o - ]
Ny d%\ WALL | P ~ \ o -7 AN A s N VAL P — e e . —— e — .. -
® N / . > s 4 +, Q, . \ —
IO . g // TN NN < G TRACK 1 =
N Ve R ” 7 N Ol
¢ ¢ . L 2 \ <
AN : s > NNy |
ONC . Ve e \\\o . 7 5 —
/ ' A \\\ TRACTION POWER SUBSTA{ION 2221+00 2222+00 2223+00 '
% 20 X (TPSS—SW—16) " + w
v N =z
% NNV \\\ O
Q XQO \\2 s 7 N 0
9 \
CURVE NO. W2-100 | ‘4, A\ o
R = 400.00° <& 8% N < 0 S0 10 20
Lc = 327.04 N\ S — S—
Ls = 120.00° '7(> VERTICAL
Ea = 3.50" /;)Qx 0 25 50 100
Eu = 2.69" o bgd
V = 25 MPH % \ // HORIZONTAL
\\\ /// SCALE IN FEET
ol PVI STA: 2211+28.34
2k PVI ELEV: 874.25 PVI STA:2215+41.15
3L AD:1.476 PVI ELEV:B72.19
900 e r0.74 AD: 2.534 900
by 200.00" V¢ ddiic
D S s 200.00° VC =
™ ™ 0| )
% o] o = — L]
< < ]
890 5 gg E“,q o) iR = 890
—|© — [V ;‘Z@ Q) Foi =
= NN IS L B & Ol =
| oo oo NN NN o¢ =
O .. jog o x(? I B — —1.35%
] =4} 4} Gl Al 3 — ~<
880 <| zZB SIS it &lte Zi I 880
o Lfin S SIS ol (7))
cl,_)( s om|m Lo Lot & — 1
1 a =c LU
O -0.50% —— | - = =z
870 - et ot = 870
= O
w o~ (&)
= N I e~ LOW GHORD BRIDGE ° O:.
860 ou BN B 3 e o= 860
(7)) \\\ \\\ ) < 7 0
S S S r G
7 R / S ~/PVI STA 2222+00.00 s
= G PVI ELEY: 885.59 ~foo
850 L B Cr R E e e AD:=3.380 A 850
; = (§§ =113 3l
=z o> 300.00" VC |
O
w
g4 U 840
5 08 on 28 9% 02 2% 28 e @ 52 oF AR €% nF 03 o 0B NE o ©p NS B W2 B
5 e} 5 < 3 ) %) =" N ol o~ o % N 5 © =~ O o == o =M < o< Ol 5
B Rk BE 85 gr 85 gr 85 g5 85 g5 85 g 85 gL 8x B 8% 52 BE 83 Bz 83 gz 53 BB B3
2210400 2211400 2213400 2214400 2215+ 00 2216+ 00 2217400 2220400 2221+00 2222400 2223400
NO DATE C/ECK |DESI_'N |RELISION [ S/ MITTA SDEET
WEST - (IO[IIIME [ [ClUIl - SEL'MENT [J
A—COM NS R N
SOUTHWEST P /AN AND PROFIE
METROPOL! Green Line LAT Extensiol OF
METROFOLITAN - pryrryrsarem STAL T TO STA L1001
DISCIPLINE S EET NAME DD
PRECIMINARC ENCINEERINDO TRACK WI-TRK-PPF -1
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NO

DATE

CIECK

s—
DESICN

VALLEY VIEW ROAD BRIDGE

SEE RTW—W118A

NOTE:

RTW-W117 IS ANTICIPATED
TO BE A CAST—IN—-PLACE
RETAINING WALL ON SPREAD
FOOTINGS.

(@ PROPOSED GROUND LINE AT
2H:1V MAXIMUM SLOPE AT
WALL TERMINATION NOT
SHOWN.

@ JOINT LOCATION BETWEEN

RETAINING WALL AND BRIDGE
WINGWALL.

RTW—W117
SEE RTW—W119
€ TRACK 1

0% -~

pX

< “00/
2166+00 . 2167+00 . 2168+00 2169+

\({‘;_ TRACK 2 0 5 10 20

VERTICAL

2165+00

SEE RTW—W118B

CI) 25 50 1(?0
HORIZONTAL
SCALE N FEET
RTW—WI117 PLAN
/~PROPOSED TOP OF RAIL
910 @ 10
hg RAILING ®
\L @ 7))
Ll
— o@
<<
900 900 >
| /~EXISTING GROUND TOP OF WALL— ——f—TOP OF RAIL
a0  f-———- v 890
\ o
880 880 T~
\_ESTIMATED BOTTOM OF FOOTING \j—/:/
875 | 875 T
©® S -
88 33
® TOP OF WALL = TOP OF RAIL THROUGH TANGENTS
TOP OF WALL = TOP OF RAIL + SUPERELEVATION THROUGH CURVES
1400
RTW—W117 PROFILE RTW—W117 TYPICAL SECTION
TRE_ISION S MITTA CHECK BY: DATE:
WEST-10( IME [ [STRICTIRES] SIEET
BACK—CHECKED BY: DATE: -COM SE[IMENT [ 0
A= pa \ ) *
CORRECTED BY: DATE: SOUTHWEST <\ =~ RTW-WLLL OF
METROEOLITAN PTAN AND PROFITE
REVIEWED BY DATE: DISCIPTINE STEET NAME D[f
PRECIMINARC ENCJINEERINDO STRUCTLRES WC-STL-RTW-PPFL_-1 ] -




.

NOTE;

RTW-W118A AND RTW-W118B
ARE ANTICIPATED TO BE
CAST—IN—-PLACE RETAINING
WALLS ON SPREAD FOOTINGS.

(@ PROPOSED GROUND LINE AT
2H:1V MAXIMUM SLOPE AT
WALL TERMINATION NOT
SHOWN.

@ JOINT LOCATION BETWEEN
RETAINING WALL AND BRIDGE

WINGWALL.
SEE RTW—W119
VALLEY VIEW ROAD BRIDGE
SEE RTW-W117
¢ TRACK 1
' 29
2165+00 . 2166+00 . 2167+00 . 2168+00 i
RTW—W118A 0+.50 1 +.OO 1 +.50
¢ TRACK 2 o s 10 2
RTW—W1188 ? A
VERTICAL
CI) 25 50 1(?0
HORIZONTAL
SCALE IN FEET
RIW=W118A & RTW-W1188 PLAN
/~PROPOSED TOP OF RAIL ‘
EXISTING GROUND
910 @ 910 910 /_ 910
d ® (0] © RAILING
\L\ M\/ ﬁ
\\\ x
900 900 900 T @ 900 <
EXISTING GROUND / N TOP OF RAIL __ —__TOP OF WALL RAILING
/ PROPOSED TOP OF RAIL |
g0 - -4 890 880 880
/ TOP OF WALL—
ESTIMATED BOTTOM OF FOOTING o P
880 880 880 880 P -
ESTIMATED BOTTOM OF FOOTING \<::/ — T~
875 | 875 875 875 T~ T~
% @3 or NG 0 =~
38 33 88 8% 33 o
TOP OF WALL = TOP OF RAIL THROUGH TANGENTS
1+00 1400 ® TOP OF WALL = TOP OF RAIL + SUPERELEVATION THROUGH CURVES |—,
RTW—W118A PROFILE RTW—W118B PROFILE — — —
RTW-—-W118B STA. 1+20 TO STA. 1+50 STA. 0+50 TO STA. 1+20
DATE C ECK|DESI N|RE ISION S| MITTA CHECK BY: DATE:
WEST-10( IME [ [STRICTIRES] SIEET
BACK—CHECKED BY: DATE: - SE[IMENT [ ann
A=COM pA 4
METR L!TAN Green Line LAT Extention -~ OF
METROPOLITAN oy —— P/AN AND PROFICE
REVIEWED BY DATE: DISCIPTINE STEET NAME D[f
PRELIMINARL ENCINEERINC STRUCTLRES WC-STL-RTW-PPFL_-1 ] -
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TH 212 WB
SEE RTW-W119 TH 212 EB
/Q TRACK 1
-
i TeEE+ 9
2174+00 2175+00 2176+00 2177+00 2178+00 2179+00 2180+00 %
— ' ' ' ; — — — - 3+00 3+27
0+50 1400 \2+oo
€ TRACK 2 RTW—W118D
800 800
EXISTING GROUND ® RAILING
@ / 0
e
880 — e L 880 3
wm/wva/V*”fw RN RN
— TOP OF RAIL—7— ——TOP OF WALL
PROPOSED TOP OF RAIL
870 ! 870
\ ]
860 \_ESTIMATED BOTTOM OF FOOTING 860 -
\:__’//

855 855 S~

N =~ ©o® M N o T~

N 0 - )= [o1p; [ [N

P © %3 ®% 85 ® SN

® TOP OF WALL = TOP OF RAIL THROUGH TANGENTS
1400 2400 3400 TOP OF WALL = TOP OF RAIL + SUPERELEVATION THROUGH CURVES

RTW—W118D PROFILE —
STA. 0+50 TO STA. 1+63

NOTE:

RTW-W118D IS ANTICIPATED
TO BE A CAST—IN—-PLACE
RETAINING WALL ON SPREAD
FOOTINGS.

(@ PROPOSED GROUND LINE AT
2H:1V MAXIMUM SLOPE AT
WALL TERMINATION NOT
SHOWN.

VERTICAL
CI) 25 50 100

HORIZONTAL

SCALE IN FEET

RAILING

TOP OF WALL—

STA. 1+63 TO STA. 3+27

NO

DATE

——
CIECK |DESI_N|RELISION "SI CMITTA

PCAN AND PROFICE

WEST- /O[T /ME [/ [STRIICT/RES[] SUEET
SE[IMENT [ 00
RTW-W( [ D o

CHECK BY: DATE:
BACK—CHECKED BY: DATE: |
A=COM
CORRECTED BY: DATE:
REVIEWED BY: DATE: DISCIP INE
PRECIMINAR( ENC/INEERIN[

STROICTLRES

STIEET NAME

W -STO-RTW-PPF -1




NOTE:

RTW-W119 IS ANTICIPATED
TO BE A CAST—IN—-PLACE
RETAINING WALL ON SPREAD
FOOTINGS.

= (D PROPOSED GROUND LINE AT
- 2H:1V MAXIMUM SLOPE AT
n WALL TERMINATION NOT
m SHOWN.
O
<
[
n
9+00 10400 114 0
. . . . w
2175100 2176400 =z
' ' ' =
O
[&]
-
<
=

SEE RTW-W118B ﬁ

CI) 5 10 2|0
VERTICAL
CI) 25 50 1(?0
HORIZONTAL
SCALE N FEET
RTW—W119 PLAN
0] _PROPOSED TOP OF RAIL
900 7 900
\
e I e
890 - 890
\\ \
880 ettt e — 880
Rl N RAILING ®
ﬂ\k\“‘\\««ﬁm ~EXISTING GROUND %
870 R et I 870 <
I I S e IVt RN Ffn - TOP OF WALL
¥ — ——f—TOP OF RAIL
860 Y 860
ESTIMATED BOTTOM OF FOOTING
[e]
850 0 T
o ) ©o © & o3 0§ Ne 22 om ~8 & N~ +B - R ~S 03 NG 0 N ©8 25 \t:_’/
2 . 2 o . . : : . . ~ = ) . . , ‘ _ ‘ , : . -
28 83 8% 8% B S 6B L 58 53 S8 BE 53 8% 88 83 83 83 88 85 By &8 T
1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00
@ TOP OF WALL = TOP OF RAIL THROUGH TANGENTS
TOP OF WALL = TOP OF RAIL + SUPERELEVATION THROUGH CURVES
RTW—W119 PROFILE RTW—W119 TYPICAL SECTION
DATE C _ECK|DESI _N|RE ISION S__MITTA CHECK BY: DATE:
WEST-O/ I IME [1[STRI'CT/RES[ S-EET
BACK—CHECKED BY: DATE: -Co M /F\ SE'MENT /- RTW-W[ 1] E
A= ya \ ) )
CORRECTED BY: DATE: METROPOFIAN SOUTHWEST “\ . PLAN AND PROFICE OF
METROROLITAN STAL I TO STALI 11
REVIEWED BY: DATE: DISCIPTINE STIEET NAME D[7
PREIMINARC ENUINEERIN] STRIICTORES WST-RTW-PPF -1 1] -

Jun, 13 2014 10:56 am V:\3200_PEC—W\CAD\SEGMENT—WI1\SHEET\STRUCTURES\W1—-STU-RETW.dwg By: NutzmaML




NO

DATE

CIECK

s—
DESICN

NOTE:

RTW-W119 IS ANTICIPATED
TO BE A CAST—IN—-PLACE
RETAINING WALL ON SPREAD
FOOTINGS.

(@ PROPOSED GROUND LINE AT
2H:1V MAXIMUM SLOPE AT
WALL TERMINATION NOT
SHOWN.
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TH 212 WB
O
=
O
O
= TH 212 EB RTW-W119
[
5 € TRACK 1 =g
W -00 12400 13+00 15400 ___—
E + + + / 19
£ L oro0 pEEEY
- /
S 2177400 2178+00 2180 —
O
-
<«
= € TRACK 2 SEE RTW-W118D ﬁ =
CI) 5 10 2|0
VERTICAL
CI) 25 50 1(?0
HORIZONTAL
SCALE N FEET
RTW—W119 PLAN
900
890
PROPOSED TOP OF RAIL
\\ RAILING ®
880 @ 2
— ® £
s
EXISTING GROUND TOP OF WALL—— L oF RAL
g0 IS P SO S I S \‘i{:w¥‘ T
860 X o
\ESTIMATED BOTTOM OF FOOTING \\j:—/
850 \ \ 7
°5 g +3 ©8 ©8 ©5 g ©5 <8 03 B
8¢ 83 663 ©&£8 3 G 8% 83 8% &
@ TOP OF WALL = TOP OF RAIL THROUGH TANGENTS
12400 13400 14400 15+00 16+00 TOP OF WALL = TOP OF RAIL + SUPERELEVATION THROUGH CURVES
— RTW—W119 TYPICAL SECTION
TRE ISION 'S | MITTA CHECK BY: DATE:
WEST-_O[//ME [ [STR{ICTRES( SUEET
BACK—CHECKED BY: DATE: -COM SEIMENT (- RTW-WI[ ] o
A - .
CORRECTED BY: DATE: L— SOUTHWEST «\ PUAN AND PROFI'E OF
METROROLITAN STA T T1TO STAL 1]
REVIEWED BY: DATE: DISCIPCINE STEET NAME D[7
PRECIMINAR( ENC/INEERIN[ STRUCTLRES W(-ST-RTW-PPF -1 1] -
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RTW—W201

.

NOTE:

RTW-W201 IS ANTICIPATED
TO BE A CAST-IN-PLACE
RETAINING WALL ON SPREAD
FOOTINGS FROM STA.
2210+00 TO STA. 2211+80.

THE REMAINDER OF
RTW-W201 IS ANTICIPATED
TO BE A CAST-IN-PLACE
RETAINING WALL ON A PILE
SUPPORTED FOUNDATION.

(@ JOINT LOCATION BETWEEN
RETAINING WALL AND BRIDGE

WINGWALL.
¢ TRACK 1
SEE RTW—W202C
NINE MILE CREEK BRIDGE
§ TRACK 2 -
0*00
A
q:L 2220
X0 0o 5 10 20
22 1 ]
SEE RTW—W202 _Ed
VERTICAL
FLY’ (IJ 25 50 1CI)O
NG CLoup DR
HORIZONTAL
SCALE IN FEET
RTW—W201 PLAN
880 PROPOSED TOP OF RAIL 860
SPREAD FOOTING FILE_FOUNDATION ®
e |
RAILING ®
870 870 "
L L
vvvvvv . ,~EXISTING GROUND g
vap\\\w\"“”\'\\awiw >
. R e 860 TOP OF WALL— — TOP OF RAIL
A\ - - S
\ - N
\ /
850 N\-ESTIMATED BOTTOM OF FOOTING A _ | 850
Nahe 1o
—
840 840 -
SR %8 28 mR 4§ e 53 e% e3 R 28 98 ne o8 o8 -
> 0 e} < ) M M =M J o N M M <
gR 85 gr g5 gr 85 85 8% 8y 83 85 85 8 8% S
@ TOP OF WALL = TOP OF RAIL THROUGH TANGENTS
0+00 1+00 2400 3400 4400 5400 6+00 7400 TOP OF WALL = TOP OF RAIL + SUPERELEVATION THROUGH CURVES
RTW—W201 PROFILE RTW—W201 TYPICAL SECTION
NO DATE CECK |DESI /N[ RE"ISION 'S/ MITTA CHECK BY: DATE: SDEET
WEST-IO T ME (1[STRIICTIIRES[]
BACK—CHECKED BY: DATE: -COM SE IMENT [ ann
A— LD )
CORRECTED BY: DATE: .. SOUTHWEST RTW-WIIT] OF
c o UNEC I L PT/AN AND PROFITE
REVIEWED BY: DATE: o DISCIPINE - S EET NAME 7]5
PRE[IMINAR[] EN/INEERIN[] STRIICTRES W(-ST-RTW-PPF( -1 1| —
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W]
11\1’*0

¢ TRACK 2

SEE RTW-W201

¢ TRACK 1

NINE MILE CREEK BRIDGE

RTW—-W202C

.

NOTE:

RTW-W202 IS ANTICIPATED
TO BE A CAST-IN-PLACE
RETAINING WALL ON SPREAD
FOOTINGS.

RTW-W202C IS ANTICIPATED
TO BE A CAST-IN-PLACE
RETAINING WALL WITH A PILE
SUPPORTED FOUNDATION.

PROPOSED GROUND LINE AT
2H:1V MAXIMUM SLOPE AT
g.lALL TERMINATION NOT

.

JOINT LOCATION BETWEEN
RETAINING WALL AND BRIDGE
WINGWALL.

—
q,'i\()x 255
Q +00
o RTW—W202 > o 5 10 20
@ VERTICAL
(IJ 25 50 1CI)O
FLYING CLOUD pRr
HORIZONTAL
SCALE IN FEET
RTW—W202 & RTW—W202C PLAN
/_ EXISTING GROUND F'ROPOSE‘D TOP OF RAIL
530 820 8% a 8% ® RAILING
PROPOSED TOP OF RAIL— 1 — | =
870 870 870 870 =
j ’\“\\R\ /—EXISTING GROUND TOP OF RAIL — ——TOP OF WALL
ESTIMATED BOTTOM OF FOOTING 'N‘v\\ /
860 \ | 880 860 ~L 860
oR 2R o
SIS S .
850 / 850 \:__,///
0+00  1+00 ol |RPEEE o
RTW—W202 PROFILE ok AR o ol =~
NS N 5 ¢ 3
o5 %5 B IS
@® TOP OF WALL = TOP OF RAIL THROUGH TANGENTS
1400 2400 TOP OF WALL = TOP OF RAIL + SUPERELEVATION THROUGH CURVES
RTW=W202C PROFILE RTW—W202 & RTW—W202C TYPICAL SECTION
NO DATE CI/ECK |DESI'IN| RETISION ST/ MITTA CHECK BY: DATE:
WEST-1O( IME [/ [STRICT'RES] SUEET
BACK—CHECKED BY: DATE: q =COM SE MENT [ aan
CORRECTED BY: DATE: METRLL!TAN SOUTHWEST RTW-WLIT 1) RTW-WITTC OF
€ 0 U N € | L PDAN AND PROFIDE
REVIEWED BY: DATE: _
PRE IMINAR EN /INEERIN[ PPN STROCTIRES [ "Wr-STO-RTW-PPF -]




WES
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION = =
BRAUN’ /& 2 =
S UNIQUE NUMBER Lo S | A
) METROPOLITAN TR
U.S. Customary Units Sk
State Project Bridge No. or Job Desc. Trunk Highway/1 ocation Boring No. Ground Elevation
SWLRT 20555W 868.4 (surveyen)
Location  Hennepin Co. Coordinate: X=491380 Y=128106 (it) | Drkt Machine SHEET 1 of 2
Dttty
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Conw%ered 1112613
No Statfion-Offsel Information Available SPT| MC |coH| ¥ 5 Other Tosfs
= Depth | & sl Neo | (%) | (psh | (pch | Or Remarks
il ‘6 o -
3 & e £ Formation
Q | Flev, | 3 Ctassification & or Member
0.5 ; L SANDY LEAN CLAY, with Gravel, dark brown, wet, (CLS),
T 8é7re o \topsoil fill /_
i 2
Sl % P200=39%
1 -2 SBILTY SAND, fine- to medium-grained, with Gravel, gray,
T * -« wet, medium dense, (SMj till
10+ oe
Ik
1 130 [
855.4 Gravel encountered at 13
| feet,
15
1 P200=3%
20
25—+
T ; POORLY GRADED SAND, fine- to medium-grained, with
T -] Gravel, brown, moist to 40 fest then waterbearing, (SP},
30+ ,*.*| outwash
35—
¥,
51 ——— | PSP P SOU S R S SRR P  SOU ST PR e PO S Y PSRN | PRI | S PR | S S
Index Sheet Code 3.0 {Continued Mext Page) Soit Class. S, Kirk Bock Class: Edit: Date: 77115714

MAGINTIPROJECTSWAINME APOLLS 201 50021 3-ANDO T 6P J




NES
§\$ 17/4

LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION = Z,
UNIQUE NUMBER % &
. OF TRY™
U.S. Customary Units .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 2
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2055SW 868.4 (surveyeq)
SPT| MC |COH| Y 5 Other Tests
- | Depth | 3 g| Neo | (%) | (ps) | (pch |&  Or Remarks
~ = =
& g o €T REC RQD ACL Core |s  Formation
Q | Fley. | 3 Classification S& (% (% | (W Breaks&  or Member
460 | 9 22
822.4 Bottom of Hole - 46 feet.

Water observed to 40 feet with 40 feet of hollow-stem auger
in the ground.

Water observed to 42 feet with 44 1/2 feet of hollow-stem
auger in the ground.

Water not observed to cave-in depth immediately after
withdrawal of auger.

Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 7/15/14
N:\GINT\PROJECTS\WMINNEAPOLIS\201300213-MNDOT.GPJ




N\ NE Sy Ve
N 4
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
= =
e g
UNIQUE NUMBER % &
v S
. QIRTIN
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2056SW 869.2 (Surveyed)
Location  Hennepin Co. Coordinate: X=491549 Y=128380 (ft.) | Drill Machine SHEET 1 of 1
. . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 11/26/13
No Station-Offset Information Available SPT | MC | COH Y _ Other Tests
= | Depth| & g| Neo | (%) | (ps) | (po) & Or Remarks
~ = =
8 g - €% REC RQD ACL  Core ¥ Formation
Q | Eley. | 3 Classification S8 (% | (% | () Breaksc or Member
05 L4 SANDY LEAN CLAY, with Gravel, dark brown, wet, (CLS), 16
T 868.7 topsoil fill |
T FILL: Clayey Sand, fine- to medium-grained, trace roots, 16 | 13
T dark brown to brown, wet, (SC), fill 4/'? T
5,, -
i 20 L 12
L 70 X5 T i
D
1 862.2 / / 4 T 14 qp=1 tsf
T * -] CLAYEY SAND, trace Gravel, brown, moist, rather soft to H T
10‘: L soft (Sl 3 ‘,- 13 P200=29%
1 120 1
857.2 H
T 4 | 4
15+ ~'| POORLY GRADED SAND, fine- to coarse-grained, with S T qp=4 tsf
+ -~ "| Gravel, brown, moist, very loose to dense, (SP), outwash 10 L 4 P200=3%
1 T T P200=3%
1 190 % 1 7
850.2
20 SILT, with occasional Poorly Graded Sand lenses, brown, H T
+ wet, medium dense, (ML), till 21 | 24
1 220 H 1
847.2
T 15 T 25
25— LEAN CLAY, with Silt and Poorly Graded Sand lenses, H T
1 brown, wet, stiff to hard, (CL), ill 31 L 22
| 200 7 g i
304 840.2 | - | POORLY GRADED SAND, fine- to medium-grained, brown, 1
310 | .| moist, dense, (SP), outwash 36 3
838.2 Bottom of Hole - 31 feet.
Water not observed with 29 1/2 feet of hollow-stem auger in
the ground.
Water not observed to cave-in depth of 22 feet immediately
after withdrawal of auger.
Boring immediately backfilled with bentonite grout.
Index Sheet Code 3.0 Soil Class: Rock Class: Edit: Date: 7/15/14
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R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
= =
e g
UNIQUE NUMBER % &
4// S
. oF TR
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2057SW 869.0 (Surveyed)
Location  Hennepin Co. Coordinate: X=491545 Y=128690 (ft.) | Drill Machine SHEET 1 of 1
. . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 11/27113
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
+ | Depth | 3 s Neo | (%) | (s | (pch) |&  Or Remarks
~ kS, =
8 g - €% REC RQD ACL  Core ¥ Formation
Q | Eley. | 3 Classification S8 (% | (% | () Breaksc or Member
02 | CLAYEY SAND, with Gravel, dark brown, moist, (SC),
T 868.8 \topsoil fill / 12 7 12
i 11 T
5T POORLY GRADED SAND, fine- to medium-grained, trace 4/'? 3 I
T Gravel, with occasional Lean Clay lenses, brown, moist, T
T (SP), fill T T
i 4 T P200=4%
ol I
i 5 | Trace of Clay at 10 feet.
1 120 1
857.0 H
i 3 T
i T i
15T o 5 | P200=3%
T “.".| POORLY GRADED SAND, fine- to medium-grained, trace T
T ~. .| Gravel, with occasional Silt lenses, brown, moist, medium H T Silt 1 t 17 feet
1 - | dense, (SP), outwash % T ftiayerat 17 feet.
ol (I
| 12 | Gravel encountered at 20
1 220 [ H i feet.
| 847.0 | - -| POORLY GRADED SAND, fine-grained, light brown, moist, |
| 240 || dense, (SP), outwash 2 ]
05| 8450 T 1
T SILT, with Sand and Clay lenses, brown and dark brown, 20 L
+ moist, medium dense, (ML), till +
| 200 i
304 840.0 SILTY SAND, fine- to medium-grained, trace Gravel, gray, 1
31.0 wet, medium dense, till, (SM), till 8
838.0 Bottom of Hole - 31 feet.
Water not observed with 29 1/2 feet of hollow stem auger in
the ground.
Water not observed to cave-in depth of 16 feet after
withdrawal of auger.
Boring immediately backfilled with bentonite grout.
Index Sheet Code 3.0 Soil Class: Rock Class: Edit: Date: 7/15/14
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R
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
= =
e g
UNIQUE NUMBER % &
v S
. QIRTIN
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2012SB 856.7 (Surveyed)
Location  Hennepin Co. Coordinate: X=491648 Y=12904 (ft.) | Drill Machine 7507 SHEET 1 0f 3
. . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 71913
No Station-Offset Information Available SPT | MC | COH Y - Other Tests
[S)
= | Depth| & s Neo | (%) | (psh | (pch) |&  Or Remarks
~ = =
8 g - €% REC RQD ACL  Core ¥ Formation
Q| Elev. | 3 Classification 58 % | (% | (m Breaks€  or Member
1 CLAYEY SAND, trace roots, dark brown, moist, (SC),
T 15 topsoil fill T 12
T 895.2 SILTY SAND, fine- to medium-grained, trace Gravel, with T
T a0 Clay inclusions, dark gray and brown, moist, (SM), fill 12 7 11
| 852.7 T i
5+ CLAYEY SAND, trace Gravel, dark brown and gray, wet, -
T 70 (SC), fill 8 L 14
T 849.7 <t i
T 4 1 18
T SILTY SAND, fine- to medium-grained, trace Gravel, dark H T
Yo+ brown, moist to 10 feet then waterbearing, (SM), fill -
i 10 L 16
1 120 (X 1
8447 |* H
T ‘ 10 T 20
1 ‘x 1
15+ L SILTY SAND, fine- to coarse-grained, trace Gravel, with H 1
1 x Clay lenses and seams, brown, waterbearing, loose to 16 | 25
- 71 medium dense, (SM) till
1 " I3 1
[ 190 | e "
oo 8377 T 1
il 18 | 10 qp=2 tsf
il 13 T 16 qgp=2 tsf
25 . 20 T 12 qp=1 1/2 tsf
T SANDY LEAN CLAY, trace Gravel, gray, wet, stiff to hard, T
T (CL), till T T
T 32 T 16 qp=2 1/2 tsf
ol I
i 15 L 1M
+ + =11/2 tsf
| 340 20 | 18 ap
45 8227 T 1
i 15 L 15
i POORLY GRADED SAND, fine- to coarse-grained, trace st l
i Gravel, gray, waterbearing, medium dense, (SP), outwash 15 i 15
PD *No sample recovery.
40 20 T 12 Switched to mud rotary
T 420 T drilling method after 40-foot
T 8147 PD T sample.
- ' SANDY LEAN CLAY, trace Gravel, gray, wet, very stiff, 21 T 16 ap=11/2 tsf
+ % (CL), till = +

5
Index Sheet Code 3.0

(Continued Next Page)

Sdil Class:J. kirk Rock Class: Edit: Date: 7/15/14
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N 4
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
= =
e g
UNIQUE NUMBER % &
4// 0 R@$%
. F 1
U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2012SB 856.7 (Surveyed)
SPT| MC |COH| Y |~ Other Tests
+ | Depth | 3 s Neo | (%) | (ps | (pch) |&  Or Remarks
~ kS, =
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
=2 tsf
T SANDY LEAN CLAY, trace Gravel, gray, wet, very stiff, 28 4 aw
T (CL), till (continued) PD T
| 490 20 1
1 8077 [ 1
so- 8077 | PD 14
i U 32 | 12
T ".".| POORLY GRADED SAND, fine- to medium-grained, trace | P[) T
T ". .| Gravel, gray, waterbearing, medium dense to dense, (SP), T
554 - -| outwash —+
i o 38 L 12
| 590 | PD |
797.7 |* -
60— L e
T > | SILTY SAND, fine- to medium-grained, trace Gravel, gray, 48 L 13
- o waterbearing, dense, (SM), till +
| 640 | PD i
7927 |* -
65— o - _
1 w 47 | 9 gp=4 tsf
1 .~ CLAYEY SAND, trace Gravel, gray, wet, hard, (SC), till 1
x .
| 690 | PD i
D
70 787.7 | - 1
T > | SILTY SAND, fine- to medium-grained, trace Gravel, gray, 4 . M
T o waterbearing, dense, (SM), till +
| 740 | PD [
X .
751 7827 | - 1
i % 41 L 12
4 X , ) 4
i o _ PD i
T .| CLAYEY SAND, trace Gravel, gray, wet, hard, (SC), till T
804 R 4
i e 46 L 14
1 e 1
| 840 | PD i
772.7
85—+ -
i 45 L 17
T SANDY LEAN CLAY, trace Gravel, gray, wet hard, (CL), till T
| / PO ]
907 77777 47777777777777 7777777777777 - T T T T T T
(Continued Next Page) Soil Class:J. kirk Rock Class: Edit: Date: 7/15/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION & Z,
UNIQUE NUMBER % &
. OF 1R
U.S. Customary Units .
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2012SB 856.7 (Surveyed)
SPT| MC |COH| Y |~ Other Tests
T | Depth | 3 g| Neo | (%) | (ps | (pch | &  Or Remarks
~ = =
8 g - €T REC RQD ACL Core |s  Formation
Q | Fley. | 3 Classification S& (% (% | (W Breaks&  or Member
L 4 L 17
- SANDY LEAN CLAY, trace Gravel, gray, wet hard, (CL), till |P]) -
L (continued) i
95+ +
96.0
760.7 Bottom of Hole - 96 feet.

Water observed at 10 feet with 9 1/2 feet of hollow-stem

auger in the ground.
Boring then sealed with bentonite grout.

Soil Class:J. kirk Rock Class: Edit: Date: 7/15/14
N:\GINT\PROJECTS\WMINNEAPOLIS\201300213-MNDOT.GPJ




N\ NE Sy Ve
N 4
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
= =
e g
UNIQUE NUMBER % &
4// S
. oF TR
U.S. Customary Units
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2027SB 859.3 (Surveyed)
Location  Hennepin Co. Coordinate: X=491886 Y=129301 (ft.) | Drill Machine 7504 SHEET 1 of 3
. . Drrillin
Latitude (North)= Longitude (West)= Hammer CME Automatic Calibrated Compglyeted 9/10/13
No Station-Offset Information Available SPT | MC | COH Y 5 Other Tests
- Depth | & s Neo | (%) | (ps | (pch) |&  Or Remarks
& g o £% REC RQD ACL Core |5 Formation
Q| Elev. | 3 Classification S8 % | (% | (m Breaks€  or Member
0.5 4 LEAN CLAY, brown, moist, (CL), topsoil fill
T 858.8 T
i LEAN CLAY, brown, moist, (CL), fill 03 T
5 50 T L
| 8543 CLAYEY SAND, fine- to medium-grained, with Gravel, 11 1
| 70 brown, moist to wet, (SC), fill i
852.3 4T
T 6 | 13
10‘: CLAYEY SAND, trace Gravel, brown, wet, (SC), fill 10 ‘j 12 P200=31%
: H : Sand lenses at 12 feet.
| 140 2 ]
v, | 8453 T 1
T POORLY GRADED SAND with SILT, fine- to 41
T medium-grained, with Lean Clay lenses at 15 feet, gray, H T
1+ waterbearing, (SP-SM), fill o T
20 200 T L
839.3 P ! 3
i 8 i
i A i
T 2 PEAT, with fibers and roots, black, wet, (PT), swamp ™ +
1+ " [ deposit +
25+ “ -+
i A X 5 | Trace fibers at 25 feet.
270 o Ly Occasional Sand lenses at
1 8323 H T 26 feet.
i 6 | 68 OC=7%
ol I
1 6 |
35_- . . § —
1 LEAN CLAY, with fibers and shells, black, wet, (CL), swamp 5 |
i deposit. i
T g T™W™W + Su=1,545 psf; WD=79 pcf
40— T =14%- | 1 =01+ P| =
i 6 | o4 OC=14%; LL=91; PL=82,
H PI=9
1 3 1 Occasional layers of Peat at
45 I Z T Il 44 feet.
Index Sheet Code 3.0 (Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/15/14
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N\ NE Sy Ve
N %
LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION - Z
™ —
= =
e g
UNIQUE NUMBER % &
4// 0 R@$%
. F 1
U.S. Customary Units
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 2 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2027SB 859.3 (Surveyed)
SPT| MC |COH| Y |~ Other Tests
- Depth | & s Neo | (%) | (s | (pch) |&  Or Remarks
Q g o €T REC RQD ACL Core|s  Formation
Q | Fley. | 3 Classification S& (% (% | (W Breaks&  or Member
1 LEAN CLAY, with fibers and shells, black, wet, (CL), swamp 5 |
| 470 deposit. (continued) H i
| 8123 |* | SILTY SAND, fine- to medium-grained, trace Gravel, gray, |
| 490 |, | waterbearing, (SM), swamp deposit 18]
810.3 3T
50+ -+ .
i . . 7 | Switched to mud rotary
SILT, trace rogts and organics, gray, waterbearing, (ML), drilling method after 50-foot
+ swamp deposit + sample.
| 540 || PDl ]
X .
55 805.3 | g 1
1 x 22 L
4 X , ) 4
T “.° 2 SILTY SAND, fine- to medium-grained, with Gravel, gray to PD T
T x .| 60 feet then brown, waterbearing, medium dense to very T
60 ~ 1 dense, (SM), ill T
1 o 71 1 12 P200=13%
i o i
| 640 | PD i
65 795.3 1
i 47 | 23 LL=26; PL=20; PI=6
1 SILTY CLAY, with Silt layers, gray, wet, hard, (CL-ML), till 1
| 600 PD i
70 790.3 1
T+ | POORLY GRADED SAND, fine- to coarse-grained, with [EA
T .| Gravel, gray, waterbearing, very dense, (SP), outwash +
| 740 |- PD |
751 785.3 1 )
in 19 | qp=2 tsf
: SANDY LEAN CLAY, trace Gravel, gray, wet, very stiff, PD :
g0l (CLS), till 1
1 24 | qp=1 1/2 tsf
| 840 PD i
851 7753 |* - 1
| " 27 | 12 P200=36%
1 *.~ A CLAYEY SAND, with Sand lenses from 85 to 95 feet, gray, 1
1 x| wet, very stiff to hard, (SC), till 1
o PD
i < i
907 77777 7/7/’777777777777_7 7777777777777 - . T T T T
(Continued Next Page) Soil Class:J. Kirk Rock Class: Edit: Date: 7/15/14
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LABORATORY LOG & TEST RESULTS - SUBSURFACE EXPLORATION S Z
UNIQUE NUMBER % &
. or TRb
U.S. Customary Units !
Mn/DOT GEOTECHNICAL SECTION - LOG & TEST RESULTS SHEET 3 of 3
State Project Bridge No. or Job Desc. Trunk Highway/Location Boring No. Ground Elevation
SWLRT 2027SB 859.3 (Surveyed)
SPT| MC |COH| Y |~ Other Tests
x Depth g, 5 Neo | (%) | (psf) | (pch |&  Or Remarks
0 g e § S| REC RQD ACL | Core |S  Formation
Q | Fley. = Classification S& (% | (% | (M Break|&  or Member
I - 51 |
-k D]
95 X +
| S 20 |
T X . PD I
T .| CLAYEY SAND, with Sand lenses from 85 to 95 feet, gray, T
100+ .| wet, very stiff to hard, (SC), till (continued) -
i L 18 L
105+ s 1
1 L PD 1
| 1090 | I
110 7203 1
€ x . 36 L
115; X » SILTY SAND, fine- to medium-grained, with Gravel, brown, ;
| X waterbearing, medium dense to dense, (SM), ill PD |
120 :X’ : j €
121.0 |~
738.3 Bottom of Hole - 121 feet.

Water observed at 15 feet with 15 feet of hollow-stem auger
in the ground.
Boring immediately backfilled with bentonite grout.

Soil Class:J. Kirk Rock Class: Edit: Date: 7/15/14
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Limit State Shallow Foundation Analysis
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Limit State Shallow Foundation Analysis

RTW-W119, Boring 2056SW, Sta. 2177+00
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Nominal Bearing Resistance, Service (ksf)

Limit State Shallow Foundation Analysis

RTW-W119, Boring 2057SW, Sta. 2180+50
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INTERTEC Limit State Shallow Foundation Analysis

RTW-W119, Boring 2056SW, Sta. 2177+00

Nominal Bearing Resistance, Service (ksf)

0 5 10 15 20 25
Effective Footing Width (ft)
- Average Service Limit State (1-Inch Settlement) == Terzhagi Strength Limit State

30

- 60

- 30

80

- 70

- 50

- 40

- 20

- 10

Nominal Bearing Resistance, Strength (ksf)



WALL LOADING CASE:
2'— LIVE LOAD SURCHARGE

[ WALL GEOMETRICS AND DATA = SPREAD FOOTING QUANTITIES PER FOOT - SPREAD FOOTING BASE_PRESSURE
STEM | STEN | TOE | FOOTING | FODTING | SHEAR |SHEAR NEY| SYRUCTURAL CONGRETE | PemwoRcEMent | — = | WIFS/sa FT.
HEIGHT| WIDTH | WIDTH |THICKNESS| WIDTH |KEY SIZE | LOCATIOM [1Ad3 ciLynofves o  PLAIN EPOXY SCHENE ToE
h a b © d s 1 FOOTING STEN FOND) | POLND)
T8 = 5 R WA 7k I8T 296 1538 .16 SHORT L&70
T-g* 2 5 [ N/A A 211 960 1643 ALT4 SHORT L620
1908 4l o 45" HrA /A 235 425 139.70 45.34 SHORT 70
1-10% =" 5% =g N/A A 259 452 20,75 46.89 SHORT 110
1- = = B WA A 285 1561 FL5F] 52,69 SHORT 250
36| T = = = N7 77 3306 631 2518 62.49 UEDTUN 446
U [ T o o5 = N/A A ] 703 328 68.85 VEDTUM 536 1s"
12 20! -3 -5 = 0" 340 1,350 %116 3.3 7221 MEDIUM 158 LIVE LOAD SURCH
13 [ 2P =3 To5% g = 0 353 851 4030 76.82 VEDTUM . 965 - ARGE
W[ e =g 6" g " | 4'5 ATT 528 4049 BLT4 VEDTUM 14T
15 | 2 = = = =] T 506 006 #0.10 99.57 TALL 239
6 | 22 =37 = = o -0 WG15 085 4136 105,97 TALL 494 |
1T 2" -5 - = - ! L5645 L1668 43.08 11150 TALL 586 [~F]
I =g g = =] & 682 249 50,52 129,74 TALL 1679 wiE
19 | ey o | 10 = 11! Z810 1353 5426 13741 TALL Tr] EE
20 | 24 =0 L =l =0 TS LALT [ ] 16551 TALL LG5
2L [ 2 A6 B g = s--%/,- 516 L504 TLA 17430 TALL 4151 EE
22 | 2o g =] g O | a0l 064 1593 85,93 JLE TALL 4407 ]
3 | » o 6| iz = =1 1221 L5683 84.82 2449 TALL 4.663 Bd 1
2 | 26" =3 T o T 1,396 LTT5 54,05 234,03 TALL 4872 g
35 | Pag = I =l = A4S 1868 100.03 260,16 TALL 4967 S
26 | 2-1" 10~ | 13- = :g,- LE3L 963 102.26 ZI0ET TALL 5,189 1000 o APFROX.
L L U T =l el ¥i) 7,059 127.34 SI5.84 TALL 1364 .600
2 | 2-8* 66" ¥ | 15 0| 8108 L916 2157 140.92 33488 TALL 334 1140
29 | 20 | &-10° Ed 156" e Z123 25T 148.00 40730 TALL 558 0077 =
30 —— - - — —— m—— —— ——— —— ——— am- —— ——
il-
EPOXY REINFORCEMENT QUANTITY ASSUMES AN EXPANSION JOINT B ] E
IS I.ISEB ON BOTH PANEL ENDS, THE EUANT[TT MUST BE AD..I.ISTI w
RUCTION JOINTS ARE USED, v|A
DU m‘l‘ INCLUDE RAILING, SEE SI'EETS oa le
NFORCEMENT (EPOXY) AND RAIL CONCRETE (3V46), 5(x
(D SEE STANDARD PLANS §-297.62L TO .623 FOR REINFORCING DETAILS. .
b ] g g
DESIGN CRITERIA 3-1/2 bl s
1992 AASILT.0. DESIGN SPECIFICATIONS
DESIGN METHOD:
WORKING STRESS - STABILITY, FOLNDATIONS /
LOAD FACTOR DESION - REINFORCED CONCRETE
fy = 60,000 PSI Toe— —HEL ¢
FACTOR OF SAFETY OVERTURNING 2.0 MINIMUM
FACTOR OF SAFETY SLIDIMG L5 MININUM of
OCATION OF RESULTANT: MIDOLE 173 OF FOOTING
NEGLECTING SOIL IN FRONT OF WALL. 4 "
SEE FOUNDATION REPORT FOR ALLOWABLE BEARING PRESSLRE P
AND COEFFICIENT OF FRICTION.
BACKFILL CHARACTERISTICS: TYPICAL SECTION
ITERNAL ANGLE c€ FRICTION 35°
= 33 PCF EQUIVALENT FLUID PRESSURE ACTIVE STATE
B 53 POF EGUIVALENT FLUD PRESSURE AT REST STATE
o =
COEFFICIENT OF FRICTION: 0.55
UNIT WEIGHT: 125 PeF
OMG SHEET L THL
REVISEDy §-297.632 {1 OF 4 RETAINING WALL (LIVE LOAD SURCHARGE)
APPROVEDL MAT 31, 2006 MAY 31, 2006 SPREAD FOOTING GEOMETRY AND DATA
"'&"ﬁaﬁh%-- STATE PROJ. NO. (TH ) SHEET NO. OF SHEETS

MAY 31, 2006 5-297.632 (1 OF 4






ROADWAY

BRIDGE APPROACH PANEL e BRIDGE
i

FINISHED GRADE
GRADING GRADE TOP OF BITUMINOUS
X OR CONCRETE SURFACING '\

12 MIL POLYETHYLENE

g ® j f ‘\/@_\/8& m 1520

SHEET UNDER APPROACH
PANEL

g LSUITABLE
S MATERIAL \

GRADING @

T T T T T T T T Y ggg.”gF
!’I‘!/I’J‘X’J‘J’J‘J’I‘!’I’S‘!’J‘J’J‘J’J e [

,[,f,Y,f,Y,!-!,-X‘.f,[.f‘,.f,!.i,!vx,!v
IJ /
|
L NATURAL GROUND
OR SUITABLE
GRADING MATERIAL.
L <
{ f‘.r,f.r,r.r‘, T T
L e U U L U U U LS S U s U s s v u o e s o U ol ‘J’J\ N
BRIDGE
FOOTING
PILING (TYP.)
) 50' ) ELEVATION
GRADING GRADE: BACK FACE OF ABUTMENT — FINISHED GRADING SECTION
\ ,_L_ (HIGH ABUTMENT ON PILING SHOWN)
(AFTER ABUTMENT HAS BEEN CONSTRUCTED)
TOP OF X
SUBGRADE

T T T T e T T T e T T T

[

4

BF

i
I
I
g

NATURAL GROUND
OR SUITABLE

GRADING MATERIALL

J JJ nRannnRnRRnRnRnnEnnRnRnnRRRnRnnnnREnRnnnnnnRnnnnnnnnny

APPROACH SURCHARGE LIMITS

510"

S

T T T T T T T D D T e T T T T T L T T T
S U N D s e s s s s D s D s e s s

NOTES:

@ SUBSURFACE PIPE DRAIN. SEE GRADING PLAN FOR DETAILS. FURNISH AND INSTALL IF
SHOWN IN GRADING PLAN.

@ QUANTITY OF SELECT GRANULAR MATERIAL MODIFIED 107 IS BASED ON DIMENSIONS
SHOWN, AND PAYMENT IS BASED ON THIS QUANTITY. SELECT GRANULAR MATERIAL
MODIFIED 10% SHALL COMPLY WITH SPEC. 3149.2B2, MODIFIED TO 10% OR LESS
PASSING THE NUMBER 200 SIEVE. SEE GRADING PLAN FOR QUANTITY.IF THE
CONTRACTOR CHOOSES TO INCREASE DIMENSIONS IN ORDER TO FACILITATE
CONSTRUCTION OPERATIONS, ANY QUANTITY INCREASES SHALL BE CONSIDERED
INCIDENTAL.

@ PLACE ABUTMENT APPROACH SURCHARGE MATERIAL PRIOR TO ABUTMENT CONSTRUCTION.
AFTER COMPLETION OF SURCHARGE WAITING PERIOD, REMOVE SURCHARGE AND EX
NATURAL GROUND OR SUITABLE GRADING MATERIAL TO THE LIMITS SHOWN IN "ROUGH
GRADING SECTION" ABOVE, PRIOR TO ABUTMENT CONSTRUCTION. SEE BRIDGE PLANS
éﬁemﬁgb& PROVISIONS FOR ABUTMENT APPROACH SURCHARGE REQUIREMENT AND

@ SEE BRIDGE PLANS FOR SLOPE AND SLOPE PROTECTION.

wa W

ELEVATION

ROUGH GRADING SECTION
(PRIOR TO ABUTMENT CONSTRUCTION)

@ SEE GRADING PLANS FOR TYPE OF MATERIAL.

@ GRADING TO BE SQUARED OFF ON SKEWED BRIDGES.

@ TOP OF 1:1.5 SLOPE (FORMS A LINE PARALLEL TO END OF BRIDGE).

. (8) SUBSURFACE PIPE DRAIN. FURNISH AND INSTALL AT TOP OF BRIDGE
FOOTING IF BRIDGE DETAIL B910 IS INCLUDED ON BRIDGE PLAN.

@ IF THE APPROACH PANEL IS TIED TO THE ABUTMENT WITH REINFORCEMENT
BARS, PLACE 12 MIL POLYETHYLENE SHEETING (OR TWO LAYERS MIL)
UNDER THE LIMITS OF THE APPROACH PANEL TO ALLOW THE PANEL TO MOVE
LONGITUDINALLY ON THE GRADE. SHEETING IS INCIDENTAL.

SUITABLE GRADING MATERIAL SHALL HAVE SUITABLE MOISTURE CONTENT

DURING PLACEMENT AND SHALL BE COMPACTED PER SPEC.2105. SELECT

GRANULAR MATERTAL MODIFIED 10% MAY BE USED IN LIEU OF SUITABLE |mmm SHEET NO. Time:

GRADING MATERIAL. 5-297.233 {1 OF 2) BRIDGE ABUTMENT APPROACH TREATMENT
[STANDARD APPROVED:

AUGUST 1, 2011

FOR ABUTMENT ON FOOTING

STATE PROJ. NO. (TH

) SHEET NO. OF SHEETS

AUGUST 1,

2011 5-297.233 (1 OF 2)



Descriptive Terminology of Soill

Standard D 2487 - 00
Classification of Soils for Engineering Purposes
(Unified Soil Classification System)

i ificati Particle Size Identification
Criteria for Assigning Group Symbols and Soils Classification .
Group Names Using Laboratory Tests 2 Group Boulders .. over 12
Symbol| Group Name ® Cobbles .3"to 12"
w & Gravels Clean Gravels C,>4andl<C =< 3°¢ GW | Well-graded gravel® Gregel 3/4” to 3"
oS More than 50% of 5% or less fines © 0@SE v 0
32 | coarse fraction i ' C,<4andforl>C>3° GP__ | Poorly graded gravel T No. 4 to 3/4”
5 % 3 retained on Gravels with Fines | Fines classify as ML or MH GM Silty gravel 479 Sand
£s2 No. 4 sieve More than 12% fines ® | Fines classify as CL or CH Clayey gravel 919 Coarse .. -No. 4to No. 10
589 fy &C yey oray Medium . .No. 10 to No. 40
>0 Sands Clean Sands C,>6and1 <C_ <3¢ SW Well-graded sand " No. 40 to No. 200
“@’ ] 50% or more of 5% or less fines ' C,<6andlor1>C,>3° SP Poorly graded sand " St oo <No. 200, PI< 4 or
So coarse fraction Fines classify as ML or MH SM Sil dfoh below "A" line
oo ith Fi
S§ passes SandS\r']V'th FTeis : : iity san — ...<No. 200, PI> 4 and
No. 4 sieve More than 12% Fines classify as CL or CH SC Clayey sand 9 on or above "A” line
o ) PI > 7 and plots on or above “A” line | CL Lean clayk'm
ES i Inorganic . .
%2}
2= Silts and Clays PI < 4 or plots below “A” linel ML Sigkim Relative Density of
380 Liquid limit — - - T Cohesionless Soils
s 22 less than 50 Organic Liquid limit - oven dried < 075 oL Organic clay
oo 2 Liquid limit - not dried OL | Organicsiltk'm© Very 100S€ ........cocveueviuncieennn. 0to 4 BPF
g E S Silts and clays Inorganic Pt plots on or above "A" ine cH Fatclay * 7 Loodse d 111030 P
=) : ! y WAn i T Medium dense . .. 11to 30 BPF
952 Liquid limit Pl p'_‘(’ﬁ_ below *A '(;”_ed MA | Blasticsit!n _ . Dense ... .. 31t0 50 BPF
I § 50 or more Organic Liquid limit - oven drie < 075 OH Organ!c c!ay Very dense .... over 50 BPF
rs] Liquid limit - not dried OH Organic silt* '™ d
Highly Organic Soils Primarily organic matter, dark in color and organic odor PT Peat Consistency of Cohesive Soils

- oTa ™

Based on the material passing the 3-in (75mm) sieve.

DlO X DSO

. If soil contains>15% sand, add “with sand” to group name.
. Gravels with 5 to 12% fines require dual symbols:

GW-GM well-graded gravel with silt
GW-GC well-graded gravel with clay
GP-GM poorly graded gravel with silt
GP-GC poorly graded gravel with clay

. If field sample contained cobbles or boulders, or both, add “with cobbles or boulders or both” to group name.
: Cu = DSO/ DlO Cc = (D30)2

If fines classify as CL-ML, use dual symbol GC-GM or SC-SM.

. Iffines are organic, add “with organic fines” to group name.
. If soil contains = 15% gravel, add “with gravel” to group name.

Sands with 5 to 12% fines require dual symbols:
SW-SM well-graded sand with silt

SW-SC well-graded sand with clay

SP-SM  poorly graded sand with silt
SP-SC  poorly graded sand with clay

If Atterberg limits plot in hatched area, soil is a CL-ML, silty clay.

j.
k  If soil contains 10 to 29% plus No. 200, add “with sand” or “with gravel” whichever is predominant.
I. If soil contains> 30% plus No. 200, predominantly sand, add “sandy” to group name.
m. If soil contains= 30% plus No. 200 predominantly gravel, add “gravelly” to group name.
n. Pl =4 and plots on or above “A” line.
0. Pl <4 or plots below “A” line.
p. Pl plots on or above “A” line.
g. PI plots below “A” line.
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Liquid Limit (LL)
Laboratory Tests

DD Dry density, pcf ocC Organic content, %
WD Wet density, pcf S Percent of saturation, %
MC Natural moisture content, % SG Specific gravity
LL Liqgiuid limit, % C Cohesion, psf
PL Plastic limit, % @ Angle of internal friction
Pl Plasticity index, % qu Unconfined compressive strength, psf
P200 % passing 200 sieve qp Pocket penetrometer strength, tsf

Rather soft ....
Medium ...
Rather stiff ....
Stiff
Very stiff
Hard

Drilling Notes

Standard penetration test borings were advanced by 3 1/4” or 6 1/4”
ID hollow-stem augers unless noted otherwise, Jetting water was used
to clean out auger prior to sampling only where indicated on logs.
Standard penetration test borings are designated by the prefix “ST”
(Split Tube). All samples were taken with the standard 2” OD split-tube
sampler, except where noted.

Power auger borings were advanced by 4” or 6” diameter continuous-
flight, solid-stem augers. Soil classifications and strata depths were in-
ferred from disturbed samples augered to the surface and are, therefore,
somewhat approximate. Power auger borings are designated by the
prefix “B.”

Hand auger borings were advanced manually with a 1 1/2” or 3 1/4”
diameter auger and were limited to the depth from which the auger could
be manually withdrawn. Hand auger borings are indicated by the prefix
L

BPF: Numbers indicate blows per foot recorded in standard penetration
test, also known as “N” value. The sampler was set 6” into undisturbed
soil below the hollow-stem auger. Driving resistances were then counted
for second and third 6” increments and added to get BPF. Where they
differed significantly, they are reported in the following form: 2/12 for the
second and third 6” increments, respectively.

WH: WH indicates the sampler penetrated soil under weight of hammer
and rods alone; driving not required.

WR: WR indicates the sampler penetrated soil under weight of rods
alone; hammer weight and driving not required.

TW indicates thin-walled (undisturbed) tube sample.

Note: All tests were run in general accordance with applicable ASTM
standards.
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