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Date: May 16, 2013

Subject: Final Foundation Report, MSE Retaining Wall

This report presents final geotechnical site exploration results and foundation
recommendations for the proposed MSE retaining wall structure referenced above. The
purpose of the geotechnical site exploration was to determine the geotechnical profile and to
characterize the physical properties of the foundation materials at the site. This information
was utilized to provide geotechnical recommendations related to foundation design.

The MSE wall will be a fill wall approximately 600 feet long with a height varying from 13 to
23 feet. The wall will be built at the toe of the existing embankment to support a 2H:1V
embankment slope part of the new bridge alignment. The height of the original embankment
slope varies from 30 to 45 feet along the wall.

The subsurface exploration was conducted the week of September 24, 2012 along the
proposed MSE wall alignment. A total of three borings (B09, B10, and B11) were drilled for
the proposed structure using a CME 550 ATV Mounted drill rig and hollow-stem augers.

Subsurface soil and bedrock samples were obtained using a standard split spoon in accordance
with ASTM-D1586. Depths at which samples were taken and standard penetration resistance
N-values are shown on the attached logs of the exploratory borings and the geology sheet.

GEOLOGY

The subsurface conditions encountered generally consisted of 32 to 39 feet of medium dense
to very dense silty to gravelly sand material with some cobbles underlain by very hard shale
bedrock. The bedrock was encountered at depths of 32 to 39 feet below the existing ground
surface, corresponding to approximate elevations of 4616.3 feet to 4619.8 feet above mean
sea level (amsl). Groundwater was encountered in all drilled borings. It was measured at 9 to
19 feet below ground surface corresponding to approximate elevations of 4639.3 feet to
4642.9 feet amsl immediately after drilling.
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Based on the sulfate analysis results, the potential for sulfate attack on Portland cement
concrete in direct contact with the ground would be classified as a Class 0 exposure per Table
601-2 CDOT Standard Specifications for Road and Bridge Construction 2011. Based on
current information regarding corrosion of steel relative to soil sulfate content, the soil at this
site would be considered strong corrosion potential/aggressive per Table 3.9 Geotechnical
Engineering Circular No.7 Soil Nail Walls. FHWAO-1F-03-01

FOUNDATION RECOMMENDATIONS

The native materials encountered in the exploratory borings will be suitable to provide
support for the bearing pressures imposed by the proposed MSE wall. For retaining walls, it is
assumed new fill will consist of Class 1 Structure Backfill. Class 1 Structure Backfill should
be compacted to at least 95 percent of the maximum dry density and within 2 percent of
optimum moisture content as determined by AASHTO TI180 (ASTM D 1557) and as
described in Section 206 of the 2011 CDOT Standard Specification for Road and Bridge
Construction. The parameters used for the design of the MSE wall are presented in Table 1.
The coefficient of active earth pressure, K, presented in the table corresponds to
approximately 51 pcf of equivalent fluid unit weight for the Class 1 structure backfill. The
parameters for the embankment material are assumed.

Table 1. Design Parameters for MSE Wall

Total Internal Coefficient | Nominal
Unit Friction Coefficient of Bearing
Weight, Angle, | Cohesion, of Base Sliding | Pressure,
Material Yr (pef) ¢ (psf) Active Resistance, (a (ksf)
(degrees) Earth 1)
Pressure,
Ka
Class 1
Structure 125 34 0 0.406 0.53 -
Backfill*
Native
Sand 125 34 0 0.28 0.45 16.00
Material **
Embankment
Fill Material* 125 32 300 0.463 0.5 -

Using K, for Class 1 assumes that a construction cut no greater than 1.0 H: 1.0 V is used (i.e., no temporary excavation support). If temporary

shoring is required, K, for native material should be used. * Backfill slope of 2H:1V. ** Leveled with no backfill slope and undisturbed.

The bearing material will be medium dense sand material. The nominal bearing capacity
value was calculated based on current groundwater conditions, an assumed maximum wall
height of approximately 23 feet, a reinforcement length of 16.1 feet, a 2H:1V backfill slope,
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and a minimum 3 feet of embedment for frost protection. The nominal bearing capacity value
was conservatively estimated to be 16,000 pounds per square foot as presented in Table 1.
The coefficient of sliding resistance (n) that may be used between mass concrete and
undisturbed foundation material per Table 3.11.5.3-1 of AASHTO 2012 LRFD Bridge Design
Specification is presented in Table 1. A bearing resistance factor of 0.65 for MSE walls per
table 11.5.7-1 of AASHTO 2012 LRFD Design Specification may be applied when using the
Load Resistance Factor Design (LRFD) method. The global stability of the wall should be
verified after final design is completed.
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GEOLOGICAL BORING LOG

BORING #

B09
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GEOLOGICAL BORING LOG

BORING #

B10

. s |~ROJECT ID SA PROJECT NAME DATE DRILLED
7 A—— — IM 0251-334 17666 125 llex Retaining Wall 9/25/12
DEPARTMENT OF TRANSPORTATION | ROUTE | COUNTY STRUCTURE/BENT LOCATION
125 Pueblo R.W./Middle Pueblo South
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GEOLOGICAL BORING LOG

BORING #

B11

PROJECT ID
IM 0251-334

SA
17666

PROJECT NAME

125 llex Retaining Wall

DATE DRILLED
9/26/12

ROUTE
125

COUNTY

Pueblo

STRUCTURE/BENT

R.W./N. End

LOCATION

Pueblo South

TOP HOLE ELEV | TOTAL DEPTH

4,658.8ft

39.5ft

SURVEY INFO

N:1582904.2337, E:3257890.9877

GEOLOGIST/FOREMAN

I. Ksouri/A. Moreno
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LOG

DESCRIPTION

SAMPLE TYPE
DEPTH (ft)
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Shale bedrock, very hard, dark gray.
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TIME 11:00 AM

NOTES: CME 550, Hollow Stem Auger
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The boring logs of the above test holes and geotechnical report are on file in the Geotechnical Program Office, Staff Materials and Geotechnical Branch, (303)398—6601
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