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Introduction

A limited study of foundation conditions has been completed at the above site in
accordance with the agreement between Quincy Engineering, Inc. and Taber

Consultants. The purpose of this investigation is to provide earth materials criteria for
use in design of proposed new bridge foundations, This study specifically addresses
Phase 1 project elemenb for the proposed overcrossing replacement. Additional field
study and supplemental geotechnical recommendations may be required for future
Phase 2 design.

Earth materials criteria for design of other Phase 1 project elements are to be
addressed in separate reports prepared by this office. Limitations of study are discussed
below and in the attached "General Conditions."

This project is the subject of our "Geologic/Geotechnical Review,' (dated March
26,200L),letter of "Memorandum - Site Seismic Conditions" (dated January 19, 2001)
and "Addendum No. 1 to Geologic/Geotechnical Review" (dated July 24,2001).
Reference is also made to a caltrans memorandum (dated January 29, 2o0l) discussing
site seismic conditions specific to this project. Information from these documents is
incorporated herein, as appropriate,

This report supercedes our draft foundation investigation report dated August
11, 2005 and has been modified to incorporate review comments from caltrans Division
of Engineering SeMces, Geotechnical Services, ffice of Geotechnical Design - North as
outlined in a letter dated september 26, 2005. A copy of the caltrans review comments
and our response are included as Appendix-E.
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Site and Proiect Descriotion

The existing Missouri Flat Road overcrossing (Br. No. 25-0077) is located in El

Dorado County, California (see Figure-1). It was constructed in 1969 and is a three-

span continuous reinforced concrete box girder structure of length 76tm (248 ft) and

width 12+m (40 ft). Substructure consists ofopen-style end-diaphragm type abutments

and tvvo-column bents, The southerly abutment and bents are supported on spread

footings, each established within bedrock. The northerly abutment is supported by 400

mm diameter cast-in-drilled-hole piles penetrating into bedrock.

At this location existing U.S. Route 50 is established in a cut section varying from

1.51m to 4.0tm depth below original ground surface, In the vicinity of the Missouri Flat

Road overcrossing, exisHng U.S. Route 50 grade slopes about 1.5-2.0o/o from west to

east. With respect to the existing overcrossing, eastbound traffic is presently carried

below the southerly span; westbound traffic below the center span; and westbound

off-ramp traffic below the northerly span.

The proposed Missouri Flat Road overcrossing is shown on preliminary "General

Plan" drawing for Phase 1 (dated June 21, 2005) prepared by Quincy Engineering,

Incorporated. The currently proposed structure is shown to be 55.92 m long by 32.41 m

wide, consisting of two cast-in-place prestressed concrete box girder spans (28.555 m

on the north and 27,365 m on the south) between "MFRD" Sta. 13+02.093 (Begin

Bridge) and'MFRD" Sta. 13+58.013 (End Bridge). New deck grade is shown on a
vetical curve passing through elev. 539.479 at Abutment-1 (north) and elev. 539.679

at Abutment-3 (south).

Substructure is shown to be wall abutments to 8.5-9.4,rm high and a ftve-column

bent with spread footings. All supporb are skewed 3 degrees to match existing US 50
alignment. Plans show a structure approach slab behind each abutment. Proposed

Abutment-l will be located about 13.2-13.8 m in front of existing; proposed

Abutment-3 will be about 1.3-1.9 m in front of existing. At proposed Bent-2, the two
most easierly column footings are shown to be partly within the footprint of existing
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I 
spread footings. Base of all spread fooungs are tentatively shown 1.8tm below road

I grade (i.e., below elev. 532t).

I Construction will consist of two stages to allow traffic to be maintained on the
I existing overcrossing. Stage 1 will consist of a 16,2+m wide bridge left (easterly) of the

t 
"MFRD" Station Line, with Stage 2 involving removal of the original structure and

rF construction of an additional 16,2+m wide bridge with 1.5+m closure pour at completion

I 
of Stase 2.

The approach embankments are shown to be about 6-8 m high with 1v;2h

I 
side-slopes. Retaining walls are also shown on the referenced plans located behind and

on each side of abutments. They are expected to be Standard (Calbans) Type-1

I rehining walls, 12-14+m long and varying in height from 8 m to 10 m.

Future Phase 2 construction will expand the interchange to a Single Point

I Diamond Interchange (SPDI). This will include widening the Phase 1 structure on both

sides for a total structure width to as much as 88tm.

I

- Pertinent Structure/Site Information
I

Review of available structure/site information published by the State of California

I 
Bridge Depatment (Caltrans) pertinent to this project included the following:

I 
. Foundation Investigation Report- Missouri Flat Road OC, dated March 23,

- . Foundation Review Memo - Missouri Flat Road OC, dated September 24,
I 1e6s

. As-Built "Log of Test Borings", Missouri Flat Road OC (Br. No. 25-77), dated

I 
January 29,-1969

. Post-construction "Foundation Report - Shingle Springs to Webber Creeki
I dated April 1969
I

I 
The foundauon report (March 1965) specified 2508P62 (10BP42) steel piles with

I design loads to 400 kN (45-tons) perpile at the abutmenb and spread footing support

I at the bents. Estimated pile tips were to elev. 532.80 m (elev. 1748 ft) at Abutment-l
I
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and to elev. 529.75 m (elev. 1738 ft) atAbutment-4. At Bent-2 and Bent-3, spread

footings with "design" bearing pressure specified to 383.1 kN/m2 (4 tsf) were

recommended to be established in bedrock at or below elev. 531.88 m (elev. 1745 ft)

and elev. 530.97 m (elev. 1742 ft), respectively.

The foundation memo (September 1965) indicates that use of spread footings at

each abutment with "design" bearing pressure of 239.4 kN/m2 (2.5 tsf) was approved.

Plan base of footing level was specified at elev. 533.71 m (etev. 1751 ft) at Abutment-l

and elev. 534.6 m (elw. 1754 ft) at Abutment-4.

The post-construction foundation letter (April 1969) and As-Built "Log of Test

Borings" drawing by the State Bridge Department indicate the following:
r Abutment-l (south); base of spread footing is shown at elev. 533.40 m

(elev. 1750 ft),
. Bent-2 (south); base of spread footing is shown at elev. 530.21 m

(elev. 1739.5 ft),
. Bent-3 (north); base of right footing was lowered 0.6-1.0 m (2-3 ft) to

elev. 529.74 m (elev. 1738 ft) as a result of"over-blasting" the rock; base of
left spread footing is shown at 530.36 m (elev. 1740 ft).

. Abutment4 (north); material at planned base offooting was found to be
unsatisfactory, and six, 16-inch (2100 mm) diameter cast-in-drilled-hole piles
with design loads to 625 kN (70 tons) per pile were drilled 0.6 m (2 ft) into*sound rocK with average pile tip shown at elev. 530.97 m (elev. 1742 ft).

. Some water was encountered in the footing excavations and successfully
de-watercd with a pump prior to casting the footings.

The as-built "Log of Test Borings" drawing attached to this report as '-Log of Test
Borings 2 of 2" shows added "MFRD" Line stationing for the current project. The
locations of 1965 test borings are also shown on the "Log ofTest Borings 1 of 2"
prepared for this project (2005 test borings).
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Exploration and Testing

State Bridge Deoartment Studv

Bridge foundation exploration peformed by the State in 1965 consisted of three

57 mm (2V+-inch) cone penetration borings penetrating to lowest elev. 530.85tm

(elev. 1742t). These borings were driven to effective refusal using a small compressed-

air sheet-pile hammer.

Taber Study

Exploration to investigate the nature and distribution of earth materials and

conditions for the proposed bridge included three drllled, sampled and logged test

borings to a maximum depth of 9.8tm (lowest elev. 522+) supplemented by a short

auger-identification boring to 1tm depth at proposed Abutment-3.

The borings were advanced by auger drilling through surficial unconsolidated soil

and decomposed to very intensely weathered portions ofthe rock. Diamond-coring

equipment was required'to advance the borings through underlying, less weathered

rock and to recover rock core for logging,

Drive samples of unconsolidated soil and decomposed to very intensely

weathered rockwere recovered from the borings by means ofa 50 mm OD"standard
penetration" sampler advanced with standard sffiking force (63.5 kg weight with 760

mm drop per ASTM D1586) to provide a field estimate of soils consistency. Sampler
penetration resistance was recorded and, to some extent, can be correlated to strength

and bearing characteristics of the foundauon materials.

Portions of eaflh materials recovered with the drive samoler were retained in

moisture-proof containers for laboratory testing and reference. Bulk samples were also

obtained from auger drill cuftings. Rock cores were retained in core boxes for

laboratory testing and reference and are available for inspection.

Borings were logged and earth materials field-classified by an engineer as to

consistency, color, gradation and texture oi the bases ofsampler penekation
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resistance, and examination of samples, rock cores and drill cuttings. Subsequent to

field investigation, rock cores were reviewed in the office by engineering geologists.

Where diamond coring was used to advance the borings, the recovered cores were

logged as to percent recovery. Rock Quality Designation (RQD1) degree of weathering,

hardness and fracture density (see Drawing-l, "Engineering Geology Field DescriptorsJ.

Laboratory tests performed on samples of both soil and decomposed rock

materials to supplement field evaluation included moisture content-dry density tests.

Testing on selected rock core was limited to Point-Load Index tests (uulizing a Soiltest

Model RM-735 testing apparatus) in evaluation ofthe range of rock compressive

strength. Laboratory testing on a bulk sample consisted of soils corrosivity screening

(pH and minimurn resistivity per CTM 643 - modified small cell, Sulfate per C-lM 4t7

and Chloride per CTM 422). Results of laboratory testing are included in Appendix-A.

Groundwater observations were made in the borings during drilling operations.

Borings 05-3, 05-4 and 05-5 were backfilled with cement-grout upon completion of

drilling. Boring 05-27 was backfilled with drill cuttings.

The boring locations were referenced to project stationing as shown on the

above referenced plans; elevations were referenced to project datum provided by

Topographic Suryeys, Incorporated. Locations, elevations, details of borings and results

of tests are shown on the attached "Log of Test Borings 1 of 2" drawing and

Appendix-A. Ron LouEenhiser was field engineer for this study. Site reconnaissance and

office review of rock cores was made by Martin Mcllroy and Eric Nichols, both Ceftified

Engineering Geologists.

Geologic Sefting

The project site is located within the foothills of the Sierra Nevada geomorphic

province of C,alifornia. The Sierra Nevada has a general northwest topographic trend

and is on the order of 690 km long and 6,F129 km wide. The mountain ranges of the

^ RQD is ttle rdtio of the tobl length of recovered core in pieces longer than 100 mm to the total length of boring
cored, expressed as a percentage.
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Sierra Nevada were created roughly 120 to 130 million years ago when sediments as

thick as 9,200 m along with volcanic rocks were buckled and warped resulting in a

series of low mountain ranges. The roots ofthese mountain ranges were then intruded

by granitic rock.

The Sierra Nevada was tilted upward as a result of faulting along the east edge

of the ranges. In the higher elevations of the Sierra Nevada, much of the sedimentary

material has been eroded to extensively expose the granitic rock. Older rocks that

remain have been metamorphosed and are exposed in the foothills of the Sierra

Nevacla.

Published geologic mapping (reference 4) shows suface materials within the

project limits as Mesozoic Aranitic rock. Slate and metasedimentary rock of the Mariposa

Formation and metavolcanic rock of the Logtown Ridge Formation are also shown

nearby to the south and northeast ofthe project site.

Site reconnaissance made within project limits by personnel from this office

indicates metamorphic rock exposed locally at/near each abutment and within a

cut-slope along the nofth side of US 50 a few hundred meters east of the Missouri Flat

Road Interchange. The rock is non-foliated with fine to medium grains contained within

an aphanitic (i,e., grain size < 0.1 mm) matrix. Surface exposures are typically very

intensely to moderately weathered.

Rock encountered in borings completed for the Weber Creek Bridge (located

approximately 610 m east of the Missouri Flat Interchange; see Figure.l) is

field-described simihrf to rock encountered in borings completed for this project

element (discussed below). Petrographic examination of two selected rock core samples

from the Weber Creek site was made by personnel from Micro-Chem Laboratories (see

Appendix-B). Based on petrographic examination, the two rock samples are generally

classified as Hornfels - a non-foliated metamorphic rock typically formed by contact

metamorphism.

At Missouri Flat Road, the existing cut-slope east of the interchange is at

approximate 1:1 and has performed generally well with only minor sloughing in the
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more-weathered portions of the rock. The rock outcrop at existing Abutment-4

(northerly abutment) is randomly fractured with at least two prominent vertical

joint/fracture sets with one set striking northwesterly and the other set striking

northeaste rly. loi ntsfractures a re spaced approximately 0. 3-0. stm.

The site is within an area of high seismicity, but no active faults are mapped

within the immediate site vicinity and the site is not located within an Alquist Priolo
"Earthquake Fault Zone" for fault rupture hazard. The nearest active fault is indicated to

be the Forest HilFMelones fault (FHM) located approximately 5.7 km east of the project

site. This fault is indicated (per Caltrans) to have a maximum credible earthquake

magnitude of 6.5,

The published mapping (references 2 and 3) shows an isolated band of near

surface (or exposed) ultramafic rocks about 2.8+km east ofthe Missouri Flat Road

overcrossing. Such ultramafic rocK locally include serpentine (or serpentinite) and can,

but do not always, contain naturally occurring asbestos. Ultramaflc rock materials are

not, however, mapped within the limits of this project, and none were observed during

our site reconnaissance.

No landslides are shown on the published mapping within the project interval,

and none were observed at time of site reconnaissance. No evidence of other geologic

hazards (such as settlement, very soft soils, severe erosion, etc) was observed as part

of this study.

Earth Materials and Conditions

State Bridge Department Studv

The foundation report indicates that native materials encountered at the site

consist of a mantel of soft gravelly clay underlain by bedrock described as "...light

colored porphyritic rhyolite containing feldspar and quadz in a grayish or greenish

ground mass of somewhat variable texture."
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Taber Studv

Earth materials encountered in the borings are divided into two units considered

significant to the proposed pCIect.

Unit I (Embankment/roadway fill and/or colluvium): In all borings, embankmenfl

roadway fill associated with the existing facilities and/or colluvium was encountered

from ground surface to nominal depth (0.15 - 0.50tm). These materials are described

as stiffand hard sandy and silty clay with gravel and dense-very dense silty sand. The

fil/colluvium overburden materials are considered unreliable for direct support of new

structure loads, but are stable and suitable for support of light-moderate superposed fill

embankment loads, Locally, materials of this unit may also include residual soil.

Unit 2 (Weathered and Fractured Rock): This unit underlies Unit 1 soils and

consists of metamorphic rock (Hornfels) consistent with outcrops at the project site.

The rock unit was encountered in the borings at the following depths/elevations:

Boring Support Depth
(m)

Elevation
(m)

05-5 Abutment-1 0.15 531.57
05-4 Bent-2 0.30 531.53
05-3 Abutment-3 0.55 532.54
05-27 Abutment-3 0.46 532.L4

The Unit 2 rock is divided into two sub-units, defined by an upper portion

(Unit 2A) ranging from "decomposed" to "intensely weathered" (i.e., effectively
"soil-like) and a lower portion (Unit 28) ranging in condition from "moderately to
slightly weathered" to locally "fresh." In general, the rock unit appears to become
fresher with depth. However, the transition between Unit 2A and Unlt 28 rock appears
to be both abrupt and gradational, and depth of Unit 24 rock may vary significantly
between borings.

Unit 2A rock materials were encountered to approximate elev. 529.7+ in

Boring 054 and Boring 05-5. In Borlng 05-27, Unit 2A rock materials were penetrated

below 0.4 m depth to terminal depth of boring at 1.0tm (elev. 531,9i). The rock in this
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interval was easily augered with 100 mm solid-stem continuous flight auger and at least
nominal penetration was achieved with the "Standard Penetration" sampler; coring was
not appropriate in these materials and achieved poor recovery where attempted (Boring

05-5), The rock mass of this subunit is estimated to classily as "very poor" to..poor,,
rock (see Appendix-C). Unit 2A rock materials were not encountered in Boring 05-3.

Unit 28 rock materials were encountered below Unit 2A in Boring 05-4, 05-5 and
05-27 and below elev. 532.31 in Boring 05-3. The rock of this sub-unit is less
weathered and required diamond coring for drill advancement and is field-described
(modified by office review of rock cores) as moderately hard to hard-very hard,
non-foliated metamorphic rock (Hornfels - similar to rock examined in thin-section from
core obtained at Weber Creek; see Appendix-B). The rock texture is typically composed
of fine to medium grains within an aphanitic matrix. Degree of fracturing varies
significantly from "very intensely" to "slightly." Based on boring encounter, this subunit
is indicated to have a Rock Mass Rating (RMR) value of 56 to 68 and to classifli as "fair"

to "good" rock (see Appendix-C).

Rock Quality Designation (RQD) of all cored rock ranges from 45olo to 57o/o
(average 51o/o) in Boring 05-5 at Abutment-l, from 0 to 75olo (average 43%) in Boring
05-4 at Bent-2 and from 0 to 100o/o (average 620/o)in Boring 05-3 at Abutment-3.
Within the intervals cored, average recovery was 86% in Boring 05-5 (Abutment-1),

90o/o in Boring 05-4 (Bent-2) and92o/o in Boring 05-3 (Abutment-3).

Point load tesb were performed on selected core samples from Borings 05-3,
05-4 and 05-5 in evaluation of rock compressive strength. For this project element, a
total of thifteen rock cores were broken using a basic diametal test procedure in which
the core axis is oriented perpendicular to the applied load. point load tensile-skength
index values were used to estimate uniaxial compressive strength values based on
correlations developed by Bieniawski (Reference 1). Factors accounting forthe
variability in point load strength include rock composition, fracturing, grain size and
weatheri ng characteristics.
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Results of point-load tests are included with Appendix-A, Samples tested yielded

ultimate compressive strength values ranging from 93.2 MPato 42L.7 MPa (13,512 psi

to 61,158 psi) with a mean of 2It.2 MPa (30,634 psi).

A sample earth material profile with engineering properties is shown on Figure-2.

Groundwater

State Bridge Department Studv

No free groundwater was encountered at time of January 1965 exploration made

by the Sbte. As referenced above, State records indicate that some water was
encountered in the footing excavations and that it was successfully de-watered with a
pump prior to casting the footings.

Taber Studv

At time of April/Maypune 2005 field study, no seepage or groundwater was
noted within the augered intervals (lowest elev. 529.7+) of Borings O5-3, -4, -5 and -27.

Groundwater measurement was not made in Borings 05-3, -4 and -5 below the augered
intervals due to the presence of residual drill fluid.

The soil overburden materials and decomposed rock are expected to be
seasonally saturated and are considered capable oftransmitting seepage to open
excavations; the decomposed to very intensely weathered roclg somewhat less so then
soil. Groundwater occunences in the underlying less weathered/fractured rock are
expected to be restricted to open fracture/joint planes and localized/limited in extent
and quantity, Other occurrences of relatively shallow "perched" groundwater may be
present, particularly during the wet season and/or wetter years,

Site Seismic Conditions

In accordance with current Caltrans Division of Structural Foundations site
seismicity evaluation procedures (with reference to'Caltrans California Seismic Hazard
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Map 1996" and "A Technical Report to Accompany the Caltrans California Seismic

Hazard Map l996J, "Peak Bedrock Acceleration" (PBA) of0.409 can be assigned the

site associated with a controlling event of 6.5 magnitude on the Forest Hill-Melones

fault located approximately 5.7 km east. The calculated Geomatrix (1997) PBA is 0.449.

Reference 13 lists this fault type as "normal,"

This site may conservatively be assigned a soil profile "Type C" per Table 8.1,

Caltrans "Seismic Design Criteria" (SDC) version 1.3. Based on boring encounter, a soil
profile "Type B" could be considered for use in design.

Caltrans structure design practice requires certain increases in SDC response

curves due to fault type and/or fault proximity, At this site, fault type is not a factor,

however, the proximity of the site to the seismic source will require a staged increase in

spectral accelerations depending upon structure period. Per Caltrans procedures, sites

within 15 km of an active fault should receive an increase in design spectral

accelerations as follows:

Structur€ Period
(secondsl

Incrcase in Spectral Acceleration
(o/ol

0-0.5 No Increase
0.5-1.0 Oo/o to 2OVo Unear Increase
>1.0 20olo Increase

Based on the guidelines and published Caltrans criteria as discussed above, the

following SDC seismic design parameters are recommended for this site.
I Forest Hill-Melones Fault
. Magnitude 6.510.25
. Soil Profile Type C
.  p B A = 0 . 5 g
. ARS curue from SDC Figure 8.4 (modified to show increases in spectral

accelerations)

The modified ARS curve is attached as Figure-3.
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Liquefaction

Liquefaction is a secondary efFect associated with seismic loading. Other than

possible distortion of remnant fill, no major soil defects with respect to seismic loading

are identified in the borings and soils data do not suggest the likelihood of secondary

seismic effects such as liquefaction or lurching adversely affecting bridge foundations

supported in the underlying rcck unit. No other significant site soils defects with respect

to seismic loading (e.g., lateral spreading, ground lurching, etc.) were identified from

the limited data obtained in this study,

Should there be important structural and/or economic considerations associated

with more closely defining these values or other site seismicity characteristics, further

study would be required.

CorrosiviW

Corrosivity tests (pH, minimum resistivity, chlorides and sulfates) were

performed on a bulk sample of residual soil obtained from Boring 05-04. Test results

indicate a "non-conosive" soils environment as defined by the September 2003 Caltrans
"Corrosion Guidelines" publication. No special corrosion considerations with respect to

concrete/steel design are required for bridge foundations and substructure. Results of

corrosivity tests are included with Appendix-A.

Conclusions and Discussion

Structure support is available and should be achieved within intact (Unit 28) rock

materials. The use of spread footing foundations appears to be the most appropriate

foundation type and is recommended for both the new bridge and contiguous retaining

walls. For spread footings, major slte foundation characteristics/consbaints affecting

details of support level, bearing, etc. include location of support lines on inegular rock

surfaces, excavation of hard rock to bearing levels, mechanical defects ofthe rock

(fractures/joints) and local variation in rock depth/condition. Conditions are considered
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suitable for use of rock anchors, bolts, etc, if/as needed to provide uplifl/ovefturning

resistance.

The use of cast-in-drilled-hole (CIDH) pile foundations or large diameter drilled-

shafts is also considered technically feasible, although this would require hard rock

excavation. Tip elevations would depend on pile/shaft diameter and compressive,

tensile and lateral loading requirements. Further details for such foundation can be
provided based on data in-hand, ifdesired.

Driven (displacement) piles would not be expected to achieve adequate
penetration for stability and are not recommended. Steel "H4piling could be considered

at some locations, but would be short (likely < 3.0 m) - achieving only very limited rock
penetration - and would provide little lateral or tensile resistance.

The existing structure foundations are to be removed prior to construction of the

new bridge, At Abutment-3, existing foundations are in very close proximity to
proposed, At Bent-2, existing spread footings are indicated to be within the footprint of
proposed foundation elements. While existing foundations are not expected to directly

conflict with new spread footing foundations established lower in elevation, disruption

from their removal might require increased footing depth or other consideration.

Recommendations

Bridge Structure

Spread footings should be at least 1.0 m wide and established with minimum
penetration of at least 0.6 m into intact rock (Unit 28) as affirmed by the personnel

ftom this office. Such footings may very conseruatively be assigned allowable (service

load) bearing pressure of478 kPa(5 tsf), net at ground line. Higher bearing pressures

are readily available based on specific footing size and loading and/or with increased
rock penetration, higher levels of preparation, etc. Settlement of such footings is

expected to be nominal (<13 mm).
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I
I

The metamorphic rock is expected to be moderately to slightly weathered with

I rock surface along footing lines typically variable on order of 0.3-0.6+m and containing

open fractures; however, local irregularities of greater magnitude cannot be precluded.
I
I Based on boring encounters, highest plan footing levels meeting the above criteria are

- shown in the following Spread Footing Data Table.

I Table 1

I 
Spread Footino Data Table

Support
Location

Minir4um
Footing
width

Eottom of
Footing
Elevation

RecommendedBearino Limlts
wsDt LFD2

Allowable Bearing Capacjty
(q.r)

Norninal Bearing
Resistance (q")

Abut-1 1.0 m 529.00 478 kPa N/A
Bent-2 1.0 m 529.00 N/A 1434 kPa
Abut-3 1.0 m 531.50 478 kPa N/A

I Notes: :].::;*;l: :ffffffi ffi,,ffi;1ffi"J"rff.il:lflf, ra',.), i, "ot to

I 3l*'ill,.'#,1"ifl?r;iT',iir;iiJ'IHffytr'.ffiffi"1r-i!ffiJ,fli

I 
Local surlace inegularities along footing lines may be considered for field

adjustment of rock penetration requirement upon review/approval of the foundation

I engineer.
Lateral load resistance of spread footings may be calculated as follows:

I 1. A base friction factor of 0.75 is recommended for intact rock.

I 2. Soil resistance against the face of fooUngs can be based on passive pressure
I of 64.0 kN/m'lm (based on formed footings with compacted structure backfill

or footings poured neat against intact rock).

I 3. Per Caltrans practice, the following guidelines should be used for the
force/moment equilibrium analysis of the foundations:

. Use 1009o base friction and 0olo passive resistance, or
I . Use 0olo base friction and 1000/o passive resistance, or

I 

' Use 500/o base friction and 50% passive resistance'

I
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Footing concrete should be poured neat, without forming, against trimmed,

intact bearing materials within clean and dry excavations. Any exposed open fractures

or other discontinuities should be carefully evaluated by the soils engineer with respect

to bearing/stability considerations and cleaned/surface-grouted, if necessary.

Some modification of footing level may be necessary iflas disruption of bearing
material occurs due to removal of existing footings, conditions differ from those

anUcipated and/or if previous excavation disrupted the rock to levels near proposed

footing elevation. If necessary, additional excavation (up to 1 m) can be bacKilled with
plain (Class-C) concrete, with doweling utilized to provide positive contact between the
structural footing element and plain concrete.

Retaining Walls

For Type-l relaining walls with level backfill (Case 1) condition, Caltrans
"Standard Plans" indicate a maximum toe pressure of 275 kPa (5.7 l6f) and 325 kpa
(6.8 ksfl for retaining wall height 8500 mm and 10300 mm, respectively. Base of
retaining wall footings established within intact rock at the same levels shown in the
Spread Footing Data Table for abutment footings are considered suitable for allowable
design bearing pressures up to 325 kPa (6.8 ksf), net at ground line. "Ultimate" bearing
pressures are to at least 3 times allowable values.

Materials exposed at footing grades should be reviewed by the soils engineer to
affirm uniformity and suitability for support of retaining wall foundations. If the rock is
found to be weak or disturbed, use of plain concrete would be considered appropriate
to engage suitable rock below base of structural footing, iflas necessary. Any disturbed
areas along footing grade (e.9., associated with existing footing construction) should be
removed to full depth and replaced with plain concrete.

Conversely, stepping of individual footings would also be considered appropriate
in hard rock to achieve required penebation of bearing materials without excessive
excavation.
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Lateral Soil Pressures

Wth use of Caltrans "structure Backfiu" or equivalent, an active soil pressure of

5.6 kN/m2lm (36 pcD is considered appropriate for use in abutment and retaining wall

design with level backfill. Back of wall drainage should be established per Caltrans
"Standard Plan" details (83-8).

Seismic loading will apply additional soil pressure to abutment/retaining walls.

The resultant of incremental latenl soil pressure due to seismic loading will act at 0.6

times the wall height above the base of the wall and the magnitude of resultant may be

calculated on the basis of an equivalent fluid pressure of 9.1 kN/m2im (58 pcD.

For free standing walls, expected to be capable of significant "yield" and

displacement under seismic loading, it is appropriate to reduce the incremental soil

loading from seismic forces by as much as 50o/o for evaluating wall stability with respect

to sliding and overturning.

For seismic loading into abutments, passive soil resistance of up to 239 kPa is

available (to be reduced for effective wall height less than 1.7 m in accordance with

Caltrans SDC v.1.3).

Embankment

Embankment construction and any new fill placement should be in accordance

with Caltrans "Standard Specifications", including at least 95o/o relative compaction on

all fill within 50 m of bridge abutments. Where new fill is to be placed onto existing

embankment slopes, it should be fully-bonded into the existing fill by placing on

discrete horizontal benches cut fully into the slope and below any loose/soft or

otherwise unsuitable materials (per Section 19 of Caltrans "standard Specificationsf .

EKcavation Condltions

Groundwater is not anticipated during dry season construction. However, the
presence of seepage from surtace infiltration cannot be precluded. Such seepage, if

encountered, is expected to be readily contsollable by pumping.
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Existing fills and residual soils are expected to be readily excavated using typical

eath moving equipment. Excavation of rock within bridge and retaining wall footing

limits to depths indicated above is expected to be locally difficult (e.9., retaining wall

footings), but generally achievable by use of air tools without blasting. Rock blasting

may disrupfldegrade integrity of the surrounding rock and other facilities and should be
performed only under carefully controlled conditions and with prior written approval of

the engineer.

If required, blasting should be performed ih accordance with Caltrans "Standard

Specifications" (including Sections 7-1.10 and 19-2.03). The specifications and special
provisions developed for blasting should address safety issues and avoidance of

damage to existing pavement, utilities, structures and other natural and man-made

features. Such procedures and specifications should be reviewed by this office.

Temporary (construction) backslope in rock is expected to be appropriately

stable at 1:1 or flatter; lower cut sections (in less-weathered rock) may be stable at

consbuction slopes of 2v:lh, upon positive review by the engineering geologist,

Consideration for shoring will be required for local areas of weak rock, remnant

embankment and/or any areas exhibiting potential for failure along daylighting fracture
planes, and/or where existing supports may be jeopardized (particularly at new

Abutment-3).

Excavation and shoring should conform with CaIOSHA requirements and the

Caltrans Yrenching and Shoring Manual,"
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R,C.E.64089

March 23, 2006
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GENERAL CONDITIONS

The conclusions and recommendations of this study are professional opinion
based upon the indicated project criteria and the limited data described herein. It is
recognized there is potential for variation in subsurface conditions and modification of
conclusions and recommendations might emerge from fufther, more detailed study,

This report is intended only for the purpose, site location and project description
indicated and assumes design and construction in accordance with Caltrans practice.

As changes in appropriate standards, site conditions and technical knowledge
cannot be adequately predicted, review of recommendations by this office for use after
a period of two years is a condition of this report,

A review by this office of any foundation and/or gnding plans and specifications
or other work product insofar as they rely upon or implement the content of this report,
together with the opportunity to make supplemental recommendations as indicated
therefrom is considered an integral paft of this study and a condition of
recommendations.

Subsequently deflned construction observation procedures and/or agencies are
an element of work, which may affect supplementary recommendations.

Should there be signiflcant change in the project or should soils conditions
different from those described in this repoft be encountered during construction, this
office should be notified for evaluation and supplemental recommendations as
necessary or appropriate.

Opinions and recommendations apply to current site conditions and those
reasonably foreseeable for the described development-which includes appropriate
operation and maintenance thereof. They cannot apply to site changes occurring,
made, or induced, of which this office is not aware and has not had oppoftunity to
evaluate.

The scope of this study specifically excluded sampling and/or testing for, or
evaluation of the occurrence and distribution of, hazardous substances. No opinion is
intended regarding the presence or distribution of any hazardous substances at this or
nearby sites,
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pH, Minimum Resistivity (CTM 643), Chloride (CTM 422) & Sulfate (CTM 417)
Tests

Boring/Sample Depth
(m) Description Resistivity

(ohm-crn) pH Chloride
(ppm)

Sulfate
(oom)

4/Bag E 0.0-1.5
Brown

SANDY CI-AY
with GMVEL

2,360 6.82 L9.4 2s,5
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PETROGRAPHIC EXAMINATION OF ROCK SPECIMENS

PROJECT: Missouri Flat Road IC
(Weber Creek Bridge)
El Dorado County, CA
J ob No. 1P213991296-1. 2

JOB NO. C457r45

IIU[r-y29.2@5

MIGRO.GHEM LABORATORIES
635 Bret Flarte Drive

P.O. Box 485
Murphys, CL 95U1&85

QOg\728-8200
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lw MICRO.CH EM LABORATORI ES

635 Bret Hafle Drivo. P.O. Box 485 . Murphys, CA.95247 o QA9\ 728-82ffi. F AX 2@-728-8251 . www.miffo-chem.com

Iu,ly 29,2045

Taber Consultants Engineers & Geologists
3911 W. Capitol Avenue
West Sacramento, CA 95691-2116

Attn: Mr. Martin Mcllroy

Re: Petrographic Examination of Rock Specimens
Projech Missouri Flat Road IC

(Weber Creek Bridge)
El Dorado County, CA
J ob N o. lP2l 399 I 29 6-1.2

Iob No. C4571-05

In response to your request, two rock specimens werc received for pehographic examination.
The samples were reportedly obtained from the above referenced project. the objectives of the
testing were to detennine the mineralogy of the rock samples by pefographic examination.

Test Methods

Sections of rock were saw cut, Iapped, and examined with slereornicroscope. Thin sections
were prepared from selected areas from Samples B-7 and B-10 and examined with a
p€trographic microscope. The samples were examined according to ASTM C29543, "Standard

Guide for Petrographic Examination of Aggregates for Concrete."

Sample Descrintions

The following rock specimens were received.

Samole ID.

B-7

B-10

Diam6ter. in.

1.8

1.8

Irnqth. in.

8.5

7.8

Description

Run G, 33.7'-34.4'

Run N, 66.0'-66.9'

Date

g27lo5

6tT1tgs
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Taber Consultants Engineers & Geologists
Job No. C4571-05
July 29, 2005
Page2

Petroeraphic Examination

1. Samples B-7 and B-10 were hard and dense metamorphic rocks. Sample B-10 contained very
few voids in the rock.

2. Sample B-7 is classifred as a chlorite hornfels. The high quartz/feldspars content in this rock
produced a very hard material.

3. SampleB-10 is classified as an epidote hornfels. Although the feldspars have mostly been
altered, the rock is hard and dense (harder than stainless steel).

4. The details of the petrographic examination of Samples B-7 and B-10 are presented in
Tables I and tr.

Should any questions arise conceming the findings ofthis report, please contact the
undersigned.

Respectfu lly submitted,
MICRO.CHEM LABORATORIES

William R. Nickison
Assistant Petrographer

WRN4amc
c457 r05
Attachnrents

Sample Diqtosition: The samples will be stor€d for a period of one rnonth and thereaftsr discaded. Charges for
additional sample slorage timc and/or shipping of the samples will be billed to the client.
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TABLEI

JOB NO. C{571-0s

I sAMpLErD. B-z

I
I
I
I
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I

PETROGRAPHIC EXAMINATION OF ROCK
ASTM C295.03

Minerals

QuartzlFetdspars(l )

Chlorits

Cassitcritee)

Epidoie

4/rite

Mica

Estimated %. bv volume Approximate Size

8G90

lG15

3-6

Trace

<1

Trace

4.4 Fm to 500 Fm

10 pm !o 900 Fm

5 F m t o l m m

l0 pm to 100 Fm

50pm!o4mm

l0 Fm to 450 Fm

I fie samPle is fine grain€d, very hard and deme, green gray colored, witb white veins of calcite and mica. The rock
I is classified as a chlorite homfels.

I
I
I
I
I
I
I 

(l) An intimate mirture of quartz and feldspars (labradorite) in a felsitic mauix, Pcrcentages of each consutucnt
could not be reliably cstinated from thin section analysis.

o Very high relicf and bircfriogent subhcdral and anhdral mineral th&t eppca$ to be cassiterite.

I
t



T 
TABLEII

JOB NO. C.4s7r-05

I sAMpLE rD. B-ro

I
PETROGRAPHIC ETAMINATION OF ROCK

I 
AsrMC2es{3

I 

Minerals Estimated %. bv volume Aooroximaie Size

Quaflz 40-50 4.4 Fm to 450 Fm

I 

Altered Fcldspars 40-50 ZN Fm to 4 run

Epidote 24 50 pmro400 pm

I 
cabite 24 24 pmto2so pm

Chlorite 24 24 Fm ro ?00lrm

The rock is medium to tine grained, hard to very hard and dsnse with few voids, green-gray colored. The rock is
classified as an epidot€ hornfels.

I

I
t
I
I
I
I
I
I
I



PHOTOGRAPHS OF AS-RECEIVED SAMPLBS
SAMPLE B-7 (scale ln cm)

PIIOTO NO. 1

PHOTONO.2

c-{571{5



PHOTOGRAPHS OF AS.RECEIVED SAMPLES
SAMPLE B-10 (scale ln cm)

PHOTONO,3

I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
t
I
I

PHOTO NO,4

c-d571.05



PHOTOGRAPHS OF LAP SEC.TIONS
(scal€ in cm)

I pnoTqrp.s:E3ryr"B-?

I

PHoTo NO..q - Qqqptq!-lo

c-4s7r-05



PHOTOMICROGRAPHS OT THIN SECTIONS
(Magnitication = 2fi)X, Fietd kngth = 0,6 mrr)

Sample B-7. Top photo -ptane light, bottom photo same lield of view with crossed polars,

c-4s71.05



PI{OTOMICROGRAPHS OF TIIIN SBCTIONS
(Magnification = 80)t Field hngth = 1.7 mm)

Sample B-10. Top photo -ptane polariz€d ligha, bottom photo same frdd of view with closseil polars.

C-4571{5
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ROCK MASS MTING

TABER CONSULTANTS
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I
I
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t
I
I
I
I
t
I
I

Rock Mass Rating (RMR)

The Rock Mass Rating (Bieniawski 1989) is a classification system that assigns
numerical values to certain properties or features of the rock and combines the
individual values into one overall classification rating for the rock mass. The rock mass
may be divided into separate structural regions so that each region may be evaluated
separately. The boundaries of the structural regions will typically coincide with major
structural features (e.9., fault change in rock type, etc.). Significant changes in
discontinuity spacing and/or characteristics within the same rock type may also
necessitate dividing the rock mass into several disUnct regions.

The following six parameters are used to classifo a rock mass using the RMR system:

1. Uniaxial compressive strength of rock material,
2. Rock Quality Designation (RQD),
3. Spacing of discontinuities,
4. Condition of discontinuities,
5. Groundwater conditions, and
6. Orientation of discontinuities.

The first five parameters represent the basic parameters while the sixth parameter is
treated separately as the influence of discontinuity orientations depends upon specific
engineering applications.

The ratings ofeach ofthe five parameters are summed and can be adjusted depending
on the sixth parameter (joint orientation) to provide a final value of RMR. A higher
value of RMR indicates an overall better rock mass condition/quality. The final RMR
value is grouped into five rock mass classes as followst

I
I
I
t
I
I
I

Parameter/Propefties
of Rock Mass Rock Mass Rating (RMR)

Ratinq t00 - 81 8 0 - 6 1 6 0 - 4 1 40-2r < 2 r
Class Number I II fiI ry V
Classification of
rock mass Very@od Good Fair Poor Very Poor

eohesion (kPa) > 400 100 - 400 200 - 300 100 - 200 < 100
Friction anqle (deqrees) > 4 5 3 5 - 4 5 2 s - 3 5 1 5 - 2 5 < 1 5



BORITVG DATA

Protect Missouri Flat Road OC (Replace)
Job # : 1P213991296-1.2M

SuDDore Abutment-3
Boring: 05-3

Top Hole
Elevation: 1748.962 ft (elev. 533.09 m)

*Unlaxial comF€gve sbength values based on point load test data and corelauons deri\4d from Blenla$ski
(1975); 'Rock MedEnics for Underground Minlng',, Brady & Brown, 19BS (page 98-99).

Date: 8/5/2005
Proposed Fooung ebvation: f]]]{ft)
Existing Footing Elevation:l l(ft)

oiameter of core:l--l]3-l(inches)

Average Value
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BORIIIG DATA

Project: Missouri Flat Road OC (Replace)
)ob #i 1P2|399|29GL.ZM proposed Footing Etevation:

Support Abutnent-l Existing Footing Elevation:
Boring: 05-5

Top Hole
EleYation: 1744.47 ft (elev. 531.72 m)

*Uniaxial compressive strength values b6sed on point bad test data and correlations dertved fmm Bier a$rs&i
(1975); 'Rock MeclEnics for Underground Mintng,,, Brady & Brown, 1985 (page 9849).

Date: 8/5/2005
(ft)
(ft)

Diameter of core:l---iTi-liindres;

Average Value
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APPENDLY_ D

CALTMNS MEMOMNDUM
(DATED JANUARY 29, 200I)

TABER CONSULTANTS
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OATE

FILE

ENGINEERING SEFV|cts, CEN I EFt
OIVISION OF STNUCTURAL FOUNDATIONS

ro MR. ANOFE 8OU?FOS. Chi€l
Ofi'ce ot Special Fuided Projear (OSFP)

auntton Mr. &ic Frcdriclgdr

r0provll: (CtO fplninrry Oastgn .

tzat/dryz,9.N,

:DN FEFORT 8v: TEber Cmsultanb drh wllgl?ff,:

TENEnALpt^NotO: N/A FoN pu}{ DtDr N/A
EAilunbcr Eddlo Hsmbot

sub.nh.t (or.d(at ): El tst tr ?d 
' 

tr 3rd CJ .Ot B.g,t''r, p''lm

The follorving comrncnts are baled on ths l/lamqadum (Sit? Seismic Condidons) <l*cd lanuary t9, ZO0l
prcpartd by Taba Oonsulrans,

Ca!rr-::: ccn;urs .r.itlrr;ccc::ssprCs dre follcrdag:
l. Controlling Fautr Gillis Mouut in

Maximum Gediblc Event nragnitude 650
Flult Typc: !fi kntrn/pubtishcd (scc A Tcclulcal Rcpon rc Accompany ttw cattrans catifonia

Seisnic HqadMag 1996)
Bridge to Frulr Distaocc: aggroxinarcly 3.0 krn
Pcak Be&ock Ascclernion: 0.5g

2" Accclcnrion Rcsponrc Spcctse:
(i) Soil ProfilcTypc C
(ii) ARS curvc from CalErns' Saittrrrc Dcsign Critcria frgurc 8.4 (AIC-32 Figrnc R34) modified fot

unknown fault rypc as fotlowr - incrcasc tl'c rcsgoosc spccrra by z0% ove; ail pcriods.

Plcasc do not hesiutc to catt Dclle Lcong u (916l tn-7099 for further clarificarion of thcse s other isucs,

I 
* cFtY*'."rt

l '*t'*

t
P.q2

03---.:ED,----50--..XXx
oi$i't Cor/W RouE

Missoud nat l|d I/C & WcDcr CrclL Br. at

fut'[.*b.f
Elcll,r Lecrz 7
@

€SA qfo Cst c{ldionr rrd E tnt t.3 gt Bafi*J USC n€. F.rrding FL

TT'TA.
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CALTMNS REVIEW COM MENTS

TABER CONSULTAMTS



Thbr
Since 1954
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g3/74/2a�66 74294 9163581368

STATE OF CALIFOFINIA. DEPAfITMENT OF TRANSPOFITATION

TRANSMITTAL MEI/IORANDUM
DS.EF0001 (REV. 10/04)

MAR]O OUEST

Quincy Engineerirrg
3247 Famos Circlr*

cA 9tt827

916) 368-9181

Draft Foundation

AJINCY ENGINEERING PAGE A2

DIVISION OF ENGINEERING SERVICES
STRUCTURES
Offbe of Special Funded Projecls
1801 30th Street - MS #9-2tG

10-5-05

Missouri Flat Rd OC
Br. No. 25.0121
03-ED-50

03-370001

Eric Fredrickson

. UtloER SEPAF.ATE COVER
FOUTE SUP

I .__
t
t

8Y:
cl  FcuArL.
tr UPS
O OVERNIGHT MAIL

TIESSENGEN
PP
HANO DELIVEFED

tr
tr

R
u
u

o
tr
D
IJ

E

u

u
o

tr

APPNOVAL
YOUR USE
AS REQUESTEO
nErr'EW Al.D COMMENT

INFOfiIIATION ONLY
APPNOVEO AS SUBMTTTED
APPHOV€D AS NOTED
RETUBN WH€N DONE

REVIEWED.NO ADOITIONAL COMMENTS
R6/IEWED.SEE AOOIIIO'.IAL COMMENTS
HETUNN - COFRECTED PLANS
srGN Ar.lo BETURN _ @P|ES

I
I
I
I
I
t
I
I
I
I
t

ENCLOSURESI

Mario-

Atlached are corn llents on the Drafi Foundation Investigation.

Please fonrrard a rltpv to Taber and have them revise and resubmit the report for
approval.

lf you hav€ any qr restions please call Eric Fredrickson at (91 6) 227-8916.

Thank you.

cc:
Clutr./".: -'L>in 3

8tt
Erio Fredrickson

Fils w/o Attachment.s
For individurls vith icnfort di irbiliticq lhit dodmont will hc mtdc availatlq ulqo rcgucst, in Enillc, la.$ Fint,
ardiocrsrcttc, or corr0utcr dist. Tn aurln r coFy of onc of dEle altcrnatc format<, plcrsc crll Dclln Moorc nt (916) 227$t E5 o.
TTA (916) 227-E454 or wriE ro D?ll. Moo€, DiviJiq ofEngitreorirg Scni,ccr, Po Bor. t5E04t Srcrarncnto. CA 958r&.8041.

f,',':^

I
I ! /

I
'C.r,lxfit lnrrfles nto|,tlt, acro$ Calltodb.-
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a3/L4/28A6 L4tA4 91636813A8 CUINCV ENGINEERING

GEOTE:I]HNICAL CONSULTANT SUBMITTAL REVIEW

DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SEBVICES

t
I
t
I
I
I
t
I
T
t
I
I
I
I
t

Thc following comments are basecl upon out review of the "Draft Foupdxlien flvestigation Rcport, Missouri Flat
Road Overcrossing (Replace), Bridge No. 25-0077, Phase I - US Route 50/' Iissoqri Flat Road Interchange
Project, El Dorado County, Califolrria' prcpared by Taber Consultants (dated August I I, 2005).

I. According to the errata for the Caltrans Seismic Hazards Map, the Cillis Mountain fault is no longer used.
Please update the ftpott to rr'Jlect this and incorporate all errata notcs into the report,

2. The spread footing data tablr: (fable l) is not consistent witlr the Bridgc Mcmo to Dcsigncrs, section 4-1.
Caltrans uses Nominal Bearing Resistance, not Ultimate. The table values will bc cithcr nominal or
allowable, bnt not both at errch foundation location. Please revise accordingly.

,---, 3. Ths spread footing data tabh) should bc shown on the foundadon plan.

The above refercncsd report was ft't,iewed with respect to geolcchnical related items only- If you have any
qucstions rcgarding the contents ol this review, plea-re call Stevg Mahnke at(glqzn-1L9t.

Tn Spechl Funded P6j€ct (osFP) T-l t"ocar asskrance Projecr (OSFF) l-l oscu prolecr
AFproval: (C3) Not apptoved (rc$ilrmittal to GS

rcquircd). . -__

Steve Mahnke
Oflice olGeoleahnictl Deslgn. Noih

oq OGDN, tab Fil€ Room {Sacramenb} OES SDeci{lcallons end Estmsles (Jshyro'}4 copl6)

Revlged 05/0d

osFP/oscM

lElffi:ttt"1'ffiffi;ffi:ll*
Altsntiof : Eric Fredricson

SUB CONSULTANT:

PRIME CONSULTANT:

GENERAL PLAN DATED;

Sub$iEd (Cr:ec.t OneJi

Takr Flepon Date: 8/t t/05
Quincv En'.t- conlract No-:

8ll0l05 FDN PLAN DArED:

r-l -- |.J s,c i---l aii' f| ottrer:

PAGE A3

Page 1 ol

FILE: 03 ED 50 23.2t25.4

StnJgturg Constfl.btion R.E. Pgndlnq Fllo
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63/t4l2ga, I6tBE 9163681349 OTJII'ICY ENGINEERING PAGE 63

DR,,rrfT FOUNDATION INYESTIGATION
RFVIEW COMMENTS

MlssQURr FLAT ROAD OC (REPIACE)
BR. NO. 25-0121.

03-370001
03-ED-s0

To; Matio Qtrest - Qui:rcy Engineerinp Inc., Sacramento
From: Eric Fredrickson - Special Fundcd Proiccts, Str.uctutes 916-2n -8976
Copy: Clark Pea - District 3 Special Ftrnded Projects, Sacramento

ADDITIONAI COMMI:NTS TO OFFICE OF GEOTECHNICAL SERYICES
co li,&f ENTS, DAr'ED !r.26-05

GENERAL
. Revise Bt- No. ro '25-0llZ1" to teflect the ne\I' structurc thtoughout reporr end appendiccs.

TITLEPAGE
Revise Br. No. Ioclude "'EA 03-370001"

PAGE 1
e Heading - Resise Br No, Iocludc "EA 03-370001".
. Site and Proiect Dcscrjption - Ioclude "(Br. No. 25-0077)" to dcscdbe tte cxisting ovcr.crossing.

Add "reinforccd" concr,rl:e to descriptron. Revise "seat'to "end-diapbragm" ty?c abutmcDI
PAGE2
. 3' paragreph - Iocludc rr::ferenccd General IIan as an attachment in the report.
P.AGE 13
. Last paragFaph - Veri& lod reeise 'abutmcnt-l" to "Abutment-3" whete foundrtion locatioas are

sirnilnr- Abutnreot-l of ri[c new structurc wi]l bc constnrcted at the cxisting off-mmp locatioo.
PAGE14
r Table I - Verify and rcv.ric tablc to corcspond to Memo 16 lesigners 4-1 (spcciEcally LFD

column and Notc 2). Vrrify that'N/A" shoulil be used for $7SD/ Bcnt-2 and LFD/ Abutnents.
Figure 2
. Revise Br. No.
Figure 3

-_o J-4clude'i(wi$r-2pol.0_incrt,r"se)" in ARS dcscription.

/'"- Log of Test Boring sliaiG *--*--.r.-

( . Revise Br. No. >1- 5". T"Gc'\'*-. (Q+qlgc Ef Oi. 3l(r:'Ol .-...- 
/

9-26-05
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GENEML PLAN

TABER CONSULTANTS
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