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FOUNDATION INVESTIGATION
Weber Creek Bridge (Widen)
Bridge No. 25-05R/L
Phase 1
U.S. Route 50/Missouri Flat Road Interchange Project
El Dorado County, California
03-ED-50, Post km 23.2/25.4
EA 4E2801
1P2/399/296-1.2W
Introduction

A 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 elements for the proposed widening.

Earth materials criteria for design of other Phase 1 project elements have been
addressed in separate reports prepared by this office. Discussion/recommendations for
proposed retaining walls at approaches to the Weber Creek Bridge are included with
this report and will also be presented in the project geotechnical design report with
supporting documentation. 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, 2001) and “Addendum No. 1 to Geologic/Geotechnical Review” (dated July 24,

2001). Information from these documents is incorporated herein, as appropriate.

Site Description

The existing parallel bridge structures at Weber Creek are located approximately
650 m northeast of the Missouri Flat Road Interchange in El Dorado County, California
(see Figure-1).

Weber Creek at the project location flows northwesterly. At the south bank, the
natural slope is fairly uniform at 1(v):2(h). Natural slope at the north bank rises 7.5tm
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from channel level at an approximate slope of 1(v):2.75(h) then continues at a gentler
slope on order of 1(v):4(h).

The old U.S. Route 50 (US50) Highway Bridge (constructed in 1937) is located
about 34+m upstream (east) of the existing bridge. It is a five-span concrete arch
structure with bridge approaches established in about 6tm of fill at the south and 12+m
of fill at the north. Deck grade varies from elev. 492.81+m at the south abutment to
elev. 491.17+m at the north abutment. The 1937 bridge is presently not in use, nor is
it maintained.

At least two generations of fill are assumed present at this site, associated with
the construction of the 1937 and 1963 bridges. As much as 6+m of approach
embankment fill has been placed at the south bank and as much as 18+m has been
placed at the north bank, at slopes of about 1(v):1.5(h).

To limit fill encroachment onto the old US50 highway, a 35+m long by 4+m high
metal crib wall near Abutment-5 was reportedly constructed in 1963 along the east side
of the existing bridge (approximately. located 26-27 m right of “US50” Sta. 156+87 to
157+22). Details of the metal crib wall are not known. It is understood that this wall
will be left in-place.

Project Description

The existing left and right bridge structures were reportedly constructed in 1963
and each structure consists of a 10.4+m wide and 167.84+m long four-span (42.164+m
—41.758+tm — 41.758+tm — 42.164+m) steel plate girder bridge. Existing deck grade is
36-37+m above low channel level. Substructure of each bridge consists of wall
abutments supported on spread footings established in approach embankments and
1.83+m by 3.66tm single éolumn bents extended into bedrock. The bridges are
proposed to be widened 5.807+m to the outside for Phase 1 as shown on 95%
Submittal “General Plan” drawing (dated August 29, 2008) prepared by Quincy
Engineering, Incorporated (see attached Drawing 2). The ultimate bridge widening
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(Phase 2) will include an additional widening of 5.1 m (left) and 8.4 m (right). The new
widened superstructure for each bridge will consist of four spans
(42.164+tm—41.758+tm—41.758+m—42.164+m, matching the length of the existing

spans) of composite welded steel girders with reinforced concrete deck.

Deck grade for each bridge is shown on a negative vertical curve passing
through elev. 507.94/508.14 at Abutment-1 (Left/Right) and elev. 504.20/504.21 at
Abutment-5 (Left/Right) along centerline "US50” Station Line. The left structure is
shown between “US50” Sta. 155+30.87 (Begin Bridge) and Sta. 156+98.71 (End
Bridge), right structure is shown between “"US50” Sta. 155+26.29 (Begin Bridge) and
Sta. 156+94.14 (End Bridge).

Abutments for each structure will be open-style seat abutments, supported on
spread footings established in embankment fill (similar to existing). Base of spread
footings are anticipated to be established at/below existing.

For left and right structures, Piers 2, 3, and 4 are each indicated to be
supported by a single 2.15 m by 4.35 m column above ground widened to 2.30 m by
4.50 m where extended underground into rock. Axial service loads (dead plus live
loading) for columns range from 13,700 kN to 20,950 kN and are detailed in Table 14.
No tension demand has been indicated. Maximum lateral loads at the top of columns
are summarized in the table below. It is also planned to retrofit existing Pier-4 (L/R)
foundations by constructing a footing around existing columns in combination with high
strength rock anchors.

All pier foundations are expected to be mined shafts (similar to existing pier
foundations).
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Table 1
Summary of Maximum Lateral Loads
Support Location and Load Orientation Maximum Lateral Load (kN)
Pier 2 Transverse 6,770
Pier 2 Longitudinal 3,470
Pier 3 Transverse 3,660
Pier 3 Longitudinal 1,860
Pier 4 Transverse 4,320
Pier 4 Longitudinal 2,190
Pier 4 Retrofit Transverse 2,450
Pier 4 Retrofit Longitudinal 1,680

At the south approach (Abutment-1), a standard Caltrans Type-1 cantilever
retaining wall (Retaining Wall No. 3) is to be constructed along the east side of US50 to
limit encroachment of new (widened) embankment fill. The retaining wall will be
established below the old US50 grade and is anticipated to vary in height from 2.0 to
9.1 m. The wall is shown to be about 45.6 m long, with most of the wall located
approximately 36 m right of “"US50” 155+00 to 155+40. Minor cut/fill on order of 1.5
to 2.0 m in height/depth is anticipated along the west (left) side of US50 at
Abutment-1.

At the north approach (Abutment-5, Left/Right), three standard Caltrans Type-1
cantilever retaining walls (Retaining Walls Nos. 4, A5L, and ASR) will be constructed to
limit encroachment of new (widened) embankment fill. The retaining wall for the left
(west) bridge abutment (Retaining Wall A5L) will be established within the existing
embankment and is estimated to be about 100xm long located 24+m left of “US50”
Sta. 157400 to 158+00. The design height of the left abutment wall will vary from 6.1
to 7.3 meters.

The Abutment-5 right (east) structure has two tiered retaining walls, one of
which attaches to the right bridge abutment and the other located 6£m below and at a
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lateral distance of approximately 4.5 m east. The lower right retaining wall (Retaining
Wall No. 4) will be established below the old US 50 grade and is shown to be about
160+m long located about 31+m right of "US50” Sta. 156+81 to 158+40. Design wall
heights have been indicated to vary from 3.0 to 8.5 m for the right lower wall
(Retaining Wall No. 4). A descending slope of 1(v):1.5(h) is shown between Retaining
Wall Nos. A5R and 4.

The upper right retaining wall (Retaining Wall No. A5R), which will attach to the
bridge abutment, will be established within new embankment fill above the existing
steel crib wall that is to be buried by the new fill. The new upper right wall is shown to
be approximately 52+m long located 26+m right of “US50” Sta. 156+95 to 157+47.
Wall height for this wall is to vary from 1.8 to 4.8 meters.

All substructure support for current and future widening is to be completed
during Phase 1 construction. Future Phase 2 construction will consist of a further 5.1 m
(left) and 8.4 m (right) widening of the superstructure and deck to the outside of each
bridge.

Pertinent Structure/Site Information

Review of available structure/site information published by the former State of
California Bridge Department (now Caltrans) pertinent to this project included the
following:

e Foundation Investigation Report — Weber Creek Bridge (Br. No. 25-05 R&L),
dated January 25, 1961

e "Log of Test Borings” (Drawing No. PR-7159-6) — Weber Creek Bridge
(Br. No. 25-05), dated January 1961

¢ As-Built “Foundation Plan”, Weber Creek Bridge (Br No. 25-05 R&L), dated
August 30, 1963

The use of spread footings was specified at the abutments founded in approach
embankments. Pier columns were specified to extend 6.1-7.3 m (20-24 ft) below
ground surface and into bedrock (i.e., mined shaft foundations socketed into bedrock).
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Design loads of 2 tsf (191.5 kN/m?) bearing pressure and 15 tsf (1,436.4 kN/m?) were
indicated in the Foundation Investigation Report (1961) for the existing abutments and
piers, respectively. The following table shows the support locations and recommended
footing elevations for the left and right structures.

Table 2
Recommended Footing Elevations (1961)
Support Left Structure Right Structure
Abutment-1 1652.5 ft / 503.69 m 1653.0 ft / 503.84 m
Pier-2 1572.0 ft / 479.15 m 1575.0 ft / 480.07 m
Pier-3 1512.0 ft / 460.86 m 1512.0 ft / 460.86 m
Pier-4 1534.0 ft / 467.57 m 1538.0 ft / 468.79 m
Abutment-5 1640.5 ft / 500.03 m 1640.5 ft / 500.03 m

The As-Built “Foundation Plan” (1963) by the former State Bridge Department
indicates the following:

e Abutment-1 and Abutment-5 (left & right); “As-built” base of footings are
shown at indicated planned footing levels for each support,

e Pier-2 (Left & Right); “As-built” base of footing levels are shown at
elev. 1569.0 ft (elev. 478.24 m),

e Pier-3 (Left & Right); “As-built” base of footing levels are shown at
elev. 1508.0 ft (elev. 459.64 m),

o Pier-4 (Left); “As-built” base of footmg level is shown at elev. 1530.0 ft
(elev. 466.35 m), and

o Pier-4 (Right); “As-built” base of footing level is shown at elev. 1534.0 ft
(elev. 467.57 m).

The 1961 “Log of Test Borings” drawing attached to this report as “Log of Test
Borings 6 of 6” shows added “US50” Line stationing for the current project. The
locations of these are also shown on the “Log of Test Borings 1 of 6” prepared for this
project (2005 test borings).
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Exploration and Testing

State Bridge Department Study

Bridge foundation exploration performed by the former State Bridge Department
in 1960 consisted of one rotary test boring penetrating to elev. elev. 1610 ft (490.73 m)
and two shorter 2%4-inch (57 mm) cone penetration borings driven to effective refusal
using a small compressed-air sheet-pile hammer. The borings are indicated to have
been supplemented by “numerous” 1-inch (25 mm) soil borings and test pits, but
locations of these are not shown on the referenced “Log of Test Borings” drawing.

Taber Study

Exploration to investigate the nature and distribution of earth materials and
conditions for the proposed bridge was conducted in May 2005 and included a total of
nine drilled, sampled, and logged test borings to a maximum depth of 23.2+m (lowest
elev. 450.6tm) supplemented by surface geologic reconnaissance and refraction seismic
profiling of the immediate area. Locations and results of refraction seismic profiling are
included in Appendix-E.

The borings were advanced by auger drilling, percussion air hammer, and
diamond coring through surficial soil (including cobbles and boulders) and variably
weathered (decomposed to very intensely weathered) rock. Diamond-coring was
performed through underlying, less weathered rock to recover rock cores for logging.

Drive samples of unconsolidated soil and decomposed to very intensely
weathered rock were recovered from the borings by means of a 2 3/8-inch (50 mm) OD
“standard penetration” sampler advanced with standard striking force (140-pound /
63.5 kg weight and 30-inch / 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 foundation

materials.
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Portions of earth materials recovered with the drive sampler were retained in
moisture-proof containers for laboratory testing and reference. Bulk samples were also
obtained from auger drill cuttings. Rock cores were retained in core boxes for
laboratory testing and reference and these cores can be made available for inspection.

Borings were logged and earth materials field-classified by an engineer as to
consistency, color, gradation and texture on the bases of sampler penetration
resistance, and examination of samples, rock cores and drill cuttings. Where diamond
coring was used to advance the borings, the recovered cores were logged as to percent
recovery, Rock Quality Designation (RQD), degree of weathering, hardness, and
fracture density (see Drawing-1, “Engineering Geology Field Descriptors”).

Groundwater observations were made in the borings during drilling operations.
Subsequent to field investigation, rock cores were reviewed in the office by Certified
Engineering Geologists.

All borings were backfilled with cement-grout upon completion of drilling. Access
for drill rigs to some support locations required pioneering roads. Restoration and
clean-up of access trails to help minimize erosion was completed in early October 2005
pursuant to discussions with personnel with El Dorado County.

The boring locations were referenced to project stationing as shown on the
above referenced plans; elevations were referenced to project datum provided by
Topographic Surveys, Incorporated. Locations, elevations, details of borings and results
of tests are shown on the attached “Log of Test Borings” drawings, Appendix-A and
Appendix-B. Ron Loutzenhiser was field engineer for this study. Site reconnaissance
and office review of rock cores was made by Martin Mcllroy and Eric Nichols, both
Certified Engineering Geologists.

Log of Test Boring sheets for borings performed near the Weber Creek Bridge as
a part of the Geotechnical Design and Materials Report for the U.S. Route 50/Missouri
Flat Road Interchange Project (prepared in conjunction with this study) are presented in

Appendix-E for reference.
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Laboratory tests were performed on samples of soil and decomposed rock
materials to supplement field evaluation included moisture content-dry density tests.
Laboratory testing on selected rock cores included moisture content-dry density,
unconfined compressive strength and Point-Load Index tests (30 x 85 mm per ASTM
D5731) (see Appendix-A). Petrographic examinations of two selected rock core
samples were also made by personnel from Micro-Chem Laboratories (see Appendix-B).

Geologic Setting

The project site is located within the foothills of the Sierra Nevada geomorphic
province of California. The Sierra Nevada has a general northwest trend and is on the
order of 690 km long and 64-129 km wide. The mountain ranges of the 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 of these mountain ranges were then intruded by granitic
rock.

The Sierra Nevada ranges were subsequently 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 Nevada.

Published geologic mapping (reference 4) shows surface materials within the
project limits as Mesozoic granitic 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 of the project site.

Site reconnaissance made within project limits by our Certified Engineering
Geologist indicates metamorphic rock exposed along the natural slopes and within the
channel at Weber Creek. The rock is non-foliated with fine to medium grains contained

within an aphanitic (i.e., grain size < 0.1 mm) matrix.
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Based on the petrographic examination, the two rock samples from the Weber
Creek site (see Appendix-B) are generally classified as Hornfels — a non-foliated
‘metamorphic rock typically formed by contact metamorphism (i.e., with granitic pluton).
Surface exposures are mostly intensely to moderately weathered where exposed
within the natural slopes and less weathered where exposed within the channel. In the
vicinity of the bridge, joints/fractures within the rock were observed at approximate
0.15-0.7+m spacing. Prominent discontinuities (e.g., fracture, joint sets, etc.) were

measured at various locations in the vicinity of the existing bridge and are as follows:

Table 3
Rock Discontinuity Measurements
Strike Dip
Northwest 55°-86° Northeast
Northwest 40°-76° Southwest
Northeast 44° Northwest
Northeast 30°-40° Southeast

Review of existing approach embankments at Weber Creek indicate that the fills
consist of a silty and sandy gravel/cobble mixture. However, boulders to 0.5-1.0+m
dimension were commonly exposed on the fill face at each approach embankment.

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 Big Bend-Wolf Creek-Maidu-Bear Mountain E (BWM) fault located
approximately 9.1 km (5.65 mi) west of the project site. This fault is indicated (per
Caltrans) to have a maximum credible earthquake magnitude of 6.5. The Forest Hill-
Melones fault (FHM), located approximately 5.3 km east of the project, is no longer
considered active by Caltrans, however the California Geologic Survey (reference 5) still
considers the fault active. This fault is also indicated (per Caltrans) to have a maximum
credible earthquake magnitude of 6.5.
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The published mapping (references 3 and 4) shows an isolated band of near
surface (or exposed) ultramafic rocks about 2.2+km east of the Weber Creek bridges.
Such ultramafic rocks locally include serpentine (or serpentinite) and can, but do not
always, contain naturally occurring asbestos. Ultramafic rock materials are not,
however, mapped within the limits of this project, and none were observed during our
site reconnaissance or drilling. The published mapping (reference 8) shows no asbestos
within or near the project site. As such, naturally occurring asbestos testing was not
included in our scope of services nor was it performed. We note that it is possible that
naturally occurring asbestos may still be present in some fill materials, depending on
their source. If desired, testing could be performed during construction activities to
check for naturally occurring asbestos in existing soils or rock where excavated or
disturbed.

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 Study

The 1961 foundation report indicates that the site “...is underlain by rhyolite
porphyry bedrock of probable Jurassic age. The bedrock is well exposed on the south
bank in the form of numerous outcroppings. In the southerly portion of the channel
area, the bedrock is well exposed in the active channel. In the northerly bank, the
bedrock is overlain by old placer mining tailings consisting of gravel, cobbles and
boulders. The bedrock on the upper slope of the north bank is overlain by weathered in
place bedrock and existing highway fill.”
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Taber Stud

Earth materials encountered in the borings are divided into two units considered
significant to the proposed project. A sample earth material profile with engineering
properties is shown on Figure-2.

Unit 1 — Overburden: In all borings, overburden materials consisting of

embankment/roadway fill associated with existing facilities, temporary fill associated
with drill pad construction, alluvium and/or colluvium was encountered from ground
surface to variable depth.

o Embankment/Roadway fill (penetrated below 130-180 mm of asphalt concrete)

was encountered in Borings 05-18, 05-39, and 05-40 completed along US 50 and
consists of medium dense and dense sandy gravel to clayey sand with gravel and
gravelly sand with cobbles and boulders. These materials were encountered to
depth 5.4tm (elev. 504.63+) in Boring 05-39. Borings 05-18 and 05-40 were
terminated in “rock” materials (interpreted as boulders based on seismic
refraction line S13-S14 interpretation) encountered from depth 6.4-9.4+m (elev.
497.75-494.75+) and 4.6-5.7+m (elev. 499.44-498.34+), respectively. The
boulder in Boring 05-18 is at least 3 m (10-ft) in dimension; maximum size of
this or other boulders is unknown. OQuter portions of the embankment may be
disturbed. In-place embankment materials are expected to be capable of
supporting moderate intensity directly applied (footing) foundation loads similar
to existing.

e Temporary fill associated with drill pad construction was encountered in Borings
05-10 and 05-11 (Pier 2 R/L) and consists of medium dense to dense silty sand
with gravel and gravel/cobbles with varying amounts of silt and sand. These

materials were encountered to depth 4.0+m (elev. 483.20+) in Boring 05-10
(Pier-2 R) and to depth 3.4+m (elev. 485.09+%) in Boring 05-11 (Pier-2 L).
Temporary fill overburden materials are considered unreliable for direct support

of new structure loads.



Taber

Since 1954

Bridge No. 25-05R/L
EA 4E2801 -13- 1P2/399/296-1.2W

e Alluvium/colluvium was encountered in borings completed at Pier-3 L/R and
Pier-4 L/R as follows:

Table 4
Bottom of Alluvium/Colluvium
Boring | Support Den;:th Elev;tion
05-08 Pier 3 L. 1.95 465,97
05-09 Pier 3R 1.52 466.49
05-07 Pier4 L 3.20 470.94
05-06 Pier 4 R 2.70 472.85

These materials are described as loose to medium dense clayey/silty sand with
gravel and cobbles. They are also considered unreliable for direct support of new
structure loads.

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 Unit 2 rock is divided into two sub-units, defined by an upper portion
(Unit 2A) ranging from “decomposed” (i.e., effectively “soil-like”) to “intensely/
moderately weathered” and a lower portion (Unit 2B) ranging in condition from “slightly
weathered” to “fresh.” In general, the rock unit appears to become fresher with depth
and overall rock strength/quality improves from north to south. However, the transition
between Unit 2A and Unit 2B rock was found to be both abrupt and gradational, and
depth of Unit 2A rock may vary significantly between borings.

The depth/elevation interval of Unit 2A and Unit 2B rock encountered in each of

the borings is shown in the following table.
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Table 5
Rock Intervals
UNIT 2A ROCK UNIT 2B ROCK

Boring | Support Depth Elevation Depth Elevation

m m m m
05-39 Abut-1 5.40 - 10.70 504.63 - 499.33 Not Encountered
05-11 | Pier2 L 3.44 - 6.49 485.04 - 481.99 6.49 - 23.10 | 481.99 - 465.38
05-10 | Pier 2R 4.00 - 6.89 483.20 - 480.30 | 6.89-21.28 | 480.30 - 465.92
05-08 Pier 3 L 1.95 - 3.41 465.97 - 464.51 3.41 - 16.89 464.51 - 451.04
05-09 | Pier 3R 1.52 - 2.19 466.49 - 465.82 | 2.19-17.43 | 465.82 - 450.58
05-07 | Pier4L 3.20 - 9.14 470.94 - 464.99 | 9.14-18.62 | 464.99 - 455.51
05-06 | Pier4R | 2.70-12.92 | 472.85-462.62 | 12.92-21.92 | 462.62 - 453.63
05-18 Abut-5 Not Encountered Not Encountered
05-40 Abut-5 Not Encountered Not Encountered

Unit 2A rock materials within the indicated intervals were locally augered with

100 mm solid-stem continuous flight auger and at least nominal penetration was

achieved with the “Standard Penetration” sampler; core recovery within these materials

varied significantly. Based on boring encounters, this subunit is indicated to have a

Rock Mass Rating (RMR) value of 18 to 31 and to classify as “very poor” to “poor” rock

(see Appendix-C). As indicated above, Unit 2A rock materials were not encountered in
Boring 05-18 or 05-40 (both at Abutment-5).
Average core recovery and range/average Rock Quality Designation (RQD) for

rock cores retrieved within Unit 2A is shown in the following table:
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Table 6
RQD — Unit 2A Rock

Average RQD

Boring | Support| Recovery | Range | Average¥*
% %o %

05-11 Pier 2 L 82 0-36 i1
05-10 Pier 2 R 79 0-36 19
05-08 Pier 3 L 100 - 0
05-09 Pier 3 R 100 - i8
05-07 Pier 4 L 95 0-92 24
05-06 Pier 4 R 83 0-100 43

* Weighted average value.
* Only one core run made in Unit 2A Rock materials.

Unit 2B rock materials are less weathered and required diamond coring for drill
advancement and are described as moderately hard to hard-very hard, non-foliated
metamorphic rock (Hornfels — 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 encounters, this
subunit is indicated to have a Rock Mass Rating (RMR) value of 51 to 62 and to classify
as “fair” (mostly) to “good” rock (see Appendix-C). As indicated above, Unit 2B rock
materials were not encountered in Boring 05-18, 05-39 or 05-40.

Average core recovery and range/average Rock Quality Designation (RQD) for
rock cores retrieved within Unit 2B is shown in the following table:
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Table 7
RQD — Unit 2B Rock
Average RQD
Boring | Support| Recovery | Range | Average*
% % %
05-11 Pier 2 L 99 29-100 64
05-10 | Pier2R 96 30-100 66
05-08 Pier 3 L 100 0-87 50
05-09 Pier 3R 100 0-86 60
05-07 Pier4 L 100 10-67 42
05-06 | Pier4R 100 67-100 81

* Weighted average value.

Rock Strength Test Results

Point Load Tests

Point load tests were performed on selected core samples from Boring 05-6
through Boring 05-11 in evaluation of rock compressive strength. For this project
element, a total of forty-seven rock cores were broken using a basic diametral test
procedure in which the core axis is oriented perpendicular to the applied load (ASTM
D5731). Point load tensile-strength index values were used to estimate uniaxial
compressive strength values based on correlations developed by Bieniawski
(reference 1). Rock core samples tested yielded estimated ultimate compressive

strength values as follows:

Table 8
Estimated Unconfined Compressive Strength
Rock Unit (MPa) (psi)
2A 24.3-116.6 3,523 - 16,908
2B 63.1 - 437.2 9,159 - 63,407

*Correlated from Point Load Index Test Results,
using Bieniawski (reference 1)
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We note that there were two estimated unconfined compressive strengths not
included in the above chart. The first is an anomalously high result in Unit 2A
(325.5 MPa/47,203 psi) in Boring 05-09 Run A, interpreted as a stronger rock material
in otherwise weaker rock matrix. The second is an anomalously low result in Unit 2B
(20.4 MPa/2,959 psi) in Boring 05-08 Run L, caused by the rock sample splitting along a
weathered fracture. This test result is not indicative of the strength of the rock mass.

Factors accounting for the variability in point load strength include rock
composition, fracturing, grain size and weathering characteristics. Results of point-load
tests are shown on the “Log of Test Borings” drawings and included with Appendix-A.

Unconfined Compressive Strength Tests

Laboratory unconfined compressive strength testing of selected rock core

indicates compressive strengths as follows:

Table 9
Unconfined Compressive Strength
Rock Unit (Mpa) (psi)
2A 9.8% 1,422*
2B 64.3 - 180.1 9,300 -26,100*

*Only one sample tested within Unit 2ZA Rock.

* Test results from 2 cores (Boring 05-10 Run F and
Boring 05-8 Run G) not included. They appear to have
fractured along pre-existing weakened planes and are
not representative of the strength of native rock.

Factors accounting for the variability in unconfined compressive strength include
rock composition, fracturing, grain size and weathering characteristics. Results of these
tests are shown on the “Log of Test Borings” drawings and included with Appendix-A.
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Groundwater

State Bridge Department Study

No free groundwater was encountered at time of December 1960 exploration
made by the State and no notations regarding ground/surface water are included on
the As-built Foundation Plan.

Taber Study

At time of May/June 2005 field study, free groundwater was measured in
Boring 05-09 at 0.61+m depth (elev. 467.41+m), reflecting water level within Weber
Creek at time of drilling. No seepage or groundwater was noted within the augered
intervals (lowest elev. 466.03+m) of Borings 05-6, 05-7, 05-10, 05-11, 05-18, 05-39,
and 05-40. Groundwater was not measured in those borings below the augered
intervals or in Boring 05-8 due to caving conditions and/or presence of residual drill
fluid.

The soil overburden materials and decomposed rock are expected to be
seasonally saturated and are considered capable of transmitting seepage to open
excavations; the decomposed to very intensely weathered rock somewhat less so than
soil. Groundwater occurrences 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
Map 1996” and accompanying technical report), “"Peak Bedrock Acceleration” (PBA) of
0.3 g can be assigned the site associated with a controlling event of 6.5 magnitude on
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the Big Bend-Wolf Creek-Maidu-Bear Mountain E (BWM) fault located approximately 9.1
km (5.65 mi) west. The fault type is unknown (see Appendix G).

This site may conservatively be assigned a soil profile “Type C” per Table B.1,
Caltrans “Seismic Design Criteria” (SDC) version 1.4. However, where overburden
materials are absent, use of a soil profile “Type B” for rock 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 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:

Table 10
Caltrans Spectral Acceleration Increases
Structure Period Increase in Spectral Acceleration
(seconds) (%)
0-0.5 No Increase
0.5-1.0 0% to 20% Linear Increase
>1.0 20% Increase

Based on the guidelines and published Caltrans criteria as discussed above, the
following SDC seismic design parameters are recommended for this site.

Big Bend-Wolf Creek-Maidu-Bear Mountain E (BWM) fault

Magnitude 6.5+0.25

Soil Profile Type C

PBA=0.3g

ARS curve from SDC Figure B.4 (modified to show increases in spectral
accelerations)

The modified ARS curve is attached as Figure-3.

Seismic Effects
Other than possible distortion of loose overburden materials, no other significant
site soils defects with respect to seismic loading (e.g., liquefaction, lateral spreading,
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ground lurching, etc.) were identified from the 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.
Corrosivity

Corrosivity testing (ph, minimum resistivity, chlorides and sulfates) was not
performed as a part of this study. Corrosivity testing performed for the Missouri Flat
Road Overcrossing GDMR report (which includes the Weber Creek project site)
indicated a “non-corrosive” soils environment for both concrete and steel (per Caltrans
“Corrosion Guidelines”, v1.0 dated September 2003). Test results are summarized
below, as requested by Caltrans. Rock materials are not anticipated to be corrosive to

concrete and/or steel.

Table 11
Corrosivity Test Results
Boring / Minimum Resistivity
pH Chloride (ppm) | Sulfate (ppm)

Sample (ohm-cm x1000)

2/BagC 7.17 1.50 45.2 115.5
4/Bag E 6.82 2.36 194 25.5
5/BagF 6.93 4.56 14.9 21.5
13 /BagH 6.30 4.02 8.0 9.4
16 / Bag N 7.24 3.22 21.3 25.8
24 /Bag F 7.40 2.65 5.9 29.0
25/ Bag R 7.49 2.17 6.0 48.9
28 /Bag T 6.31 5.09 144 1.2
29/BagU | 644 2.63 11.4 35.0

Scour

Upper alluvial materials, including channel bedload, are considered to be

susceptible to scour/erosion. Bedrock materials are considered “scour resistant.” Due
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to the pier foundations being founded within these bedrock materials and abutments in
fill founded well above anticipated water levels, scour is not considered to be a concern

for foundation design.

Conclusions and Discussion

The site is considered stable with suitable support available for the proposed
structure widenings. At the abutments, support is considered available by means of
spread footing foundations bearing within a prism of engineered fill (constructed by
subexcavating existing fill). At the piers, structure support is available by means of
mined-shafts penetrating “intact” rock materials.

Factors to consider in design and construction of bridge widening foundations
include the presence of coarse materials — including relatively large boulders — and/or
concealed defects in existing approach fills and relation of existing slopes/walls to
proposed abutment footings/wall footings.

For mined-shafts at piers, major site foundation characteristics/ constraints
affecting details of support level, bearing, etc. include location of support-lines on
irregular rock surfaces, excavation of hard rock to bearing levels, mechanical defects of
the rock (fractures/joints) and local variation in rock depth/condition. Substantial
bearing pressures for axial loads are available with very limited rock penetration. Depth
of shafts will be controlled by lateral loading conditions.

Variation with respect to depth of overburden and underlying rock surface/
condition at actual support locations would not be unexpected. To confirm this
interpretation and reduce uncertainties associated with rock level/characteristics at
individual support locations, supplemental site exploration performed at the time of
construction should be considered. Project design should consider the possibility of at
least nominal departure from anticipated rock elevations. ‘
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Recommendations

Abutments (Left/Right)

Spread footings are shown to be at similar elevation to existing abutment
footings. We recommended new abutment footings to be established within a prism of
engineered fill to provide suitably firm, uniform support. Continuous footings at least 1
m wide established in engineered “Structure Backfill” (per Section 19 of Caltrans
“Standard Specifications”) compacted to at least 95% relative compaction (per CTM
216) may be assigned allowable (service load) bearing pressure of 192 kPa. Higher
allowable bearing pressure (say, to 239 kPa or 287 kPa) may be considered with use of
Class 2 Aggregate Base (per Section 26 of Caltrans “Standard Specifications”)
compacted to 95% relative compaction (per CTM 216) or concrete backfill, respectively.

The engineered fill prism should be at least 1.0 m thick and extend horizontally
1.0 m beyond toe of footing footprint (flush at heel). At Abutment-1 (Left), minor cut
on order of 1.5tm into the hillside is indicated to establish new widened US50 grade.
Based on surface geologic reconnaissance, decomposed metamorphic rock is
anticipated to be at least locally present at shallow depth at this location. To minimize
post-construction settlement of footings founded in fill (including differential settlement
between rock and fill), all existing fill, native overburden, and decomposed rock
materials should be excavated to at least 1.0 m below base of footing and replaced to
footing grade with engineered fill (Structure Backfill, Class 2 Aggregate Base, or
concrete backfill). Engineered fill should have a maximum differential thickness of 1 m
(vertical) in 10 m (horizontal). Settlement of such footings is expected to be nominal
(<13 mm).

Following is a Spread Footing Data Table. Footing elevations shown in the table

below match existing.
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Table 12 _
Spread Footing Data Table - Abutments
Recommended Bearing Limits
Support Location | Minimum Footing | Bottom of Footing WsD! LFD?
PP Width Elevation Allowable Bearing | Nominal Bearing
Capacity (qap) Resistance (q,)
Abut-1 L 1.0m 503.69 239 kPa N/A
Abut-1 R 1.0m 503.84 239 kPa N/A
Abut-5 L 1.0m 500.00 239 kPa N/A
Abut-5 R 1.0m 500.00 239 kPa N/A
Notes: Values for Allowable Bearing Capacity assume use of Class 2 Aggregate Base

for engineered fill below footings per above.

1) Working Stress Design, (WSD), the Maximum Contact Pressure, (Qmax), iS Not to
exceed the recommended Gross Allowable Bearing Capacity, (qay).

2) Load Factor Design, (LFD), The Maximum Contact Pressure (gmay) divided by
the Strength Reduction Factor (¢) is not to exceed the Nominal Bearing Resistance

(Gn)-

If one or more boulders are found to be present within an excavation at/along
some part of the footing line, it may not be practical to remove/excavate them and our
office and the bridge designer should be consulted. Conversely, removal of boulders
within excavations may cause disruption at/below the footing level. In locations where
boulders are removed, full depth replacement with compacted fill as above is expected
to be appropriate. Due to potential for such concealed conditions, individual footing
lines should be reviewed by our office at time of construction and may require
modifications of recommended base of footing level and depth/extent of
overexcavation.
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Lateral load resistance of spread footings may be calculated as follows:

1. A base friction factor of 0.40 is recommended for engineered fill.

2. Soil resistance against the face of footings can be based on passive pressure
of 64.0 kN/m?/m (based on formed footings with compacted Structure Backfill
or Class 2 Aggregate Base).

3. Per Caltrans practice, the following guidelines should be used for the
force/moment equilibrium analysis of the foundations:
e Use 100% base friction and 0% passive resistance or
s Use 0% base friction and 100% passive resistance.

Piers (Left/Right)

Due to difficult site access conditions on/along steep slopes and lane width/

barrier restrictions along US50, borings completed for this project are located outside

the limits of proposed support locations. Based on nearby boring encounters, surface

geologic reconnaissance, and review of project site topography, the following table

presents the estimated lowest effective top of rock level anticipated at individual pier

locations.

Table 13
Top of Rock Level - Piers
Support Existing Ground Estimated Lowest
PP Surface (m) Effective Top of Rock (m)
Pier-2 Left 487.5 - 489.0 485.0
Pier-2 Right| 487.0 - 489.0 481.0
Pier-3 Left 466.5 - 467.0 464.5
Pier-3 Right| 467.5 - 468.5 465.5
Pier-4 Left 473.5 - 474.5 470.5
Pier-4 Right| 481.0 - 485.0 471.0

Lateral loading conditions control specified bottom of mined-shaft levels at all

pier locations. Soil parameters and rock p-y curves for use with the LPILE computer

program to evaluate lateral capacity of mined shaft foundations are attached as

Appendix-D. Bottom of individual mined-shafts are based on results of lateral support

analysis by Quincy Engineering, Inc.
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The following Mined-Shaft Data Table has been developed for this project:
Table 14
Mined-Shaft Data Table - Piers

. i i Specified

Location Dimension L?):jl?nz c Nomlnal. Re5|—s;:canc.e Eil:;;gn Design BotFom of Bottom of
(m) (kN) ompression | lension (m) Shaft Elevation (m) Shaft

(kN) (kN) Elevation (m)

Pier-2 Left 2.30 x 4.50 N/A 13,700 0 487.5 | 482.0 (1), 477.7 (3) 477.7
Pier-2 Right | 2.30 x 4.50 N/A 16,650 0 487.0 | 478.0 (1), 473.7 (3) 473.7
Pier-3 Left 2.30 x 4.50 N/A 19,700 0 466.5 | 461.5 (1), 457.2 (3) 457.2
Pier-3 Right | 2.30 x 4.50 N/A 20,950 0 467.5 | 462.5 (1), 458.2 (3) 458.2
Pier-4 Left 2.30 x 4.50 N/A 17,100 0 473.5 | 467.5 (1), 462.6 (3) 462.6
Pier-4 Right | 2.30 x 4.50 N/A 18,450 0 481.0 | 468.0 (1), 463.1 (3) 463.1

Design bottom of shaft elevations are controlled by the following demands:(1) Compression; (2) Tension; (3) Lateral loads

Rock Anchors

For retrofit of the existing Pier-4 (L/R) column, conditions are considered suitable
for use of rock anchors. Base of footing is to be established at top of rock at each pier
(estimated at elev. 470.8tm at Pier-4L and elev. 472.2tm at Pier-4R). Ultimate bond
stresses of at least 689 kPa (100 psi) are considered available between grouted anchors
(bond length) and intact (weathered) rock. Ultimate capacity on the order of 1334 kN —
2224 +kN (300-500+ kips) would be expected to be available for individual anchors of
diameter 0.15 m (6 inches). Rock anchors should have a minimum free length of
3.0-4.5 m and extend below the bottom of existing footings. We recommend proof
testing of at least 2 anchors per pier location (20% of installed anchors) to double the
design load.

Retaining Walls

Footings for retaining walls are recommended to be established within a prism of
engineered fill to provide suitably firm, uniform support. All soil should be excavated to
at least 1.5 m below base of footing. Horizontal limits of excavation should be from
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heel line to 1.5 m beyond the toe of retaining wall footing. If, upon review and
approval by the engineer, intact rock is identified as present at plan footing levels or
within 1.5 m below footing the required depth of engineered fill prism may be reduced.
Engineered fill should have a maximum differential thickness of 1 m (vertical) in 10 m
(horizontal).

At Abutment-5 right, there is a tiered retaining wall system consisting of an
upper wall (Abutment-5) and a lower retaining wall. The lower retaining wall will need
to resist surcharge loading (from Abutment-5) of 24.7 kPa and 12.3 kPa for vertical and
lateral pressures, respectively. Lateral surcharge pressure should extend 0.6 m
vertically up wall stem. Modified over-excavation may be necessary for the lower
retaining wall footing at this location due to clearance/right-of-way limitations. At this
location, with our approval of subgrade conditions, footings may be over-excavated to
1.0 m depth at the heel and 1.5 m depth at the toe, stepping from one depth to the
next mid-footing.

After approval by this office, the surface exposed by excavation (i.e., area to
receive fill) for the retaining walls should be scarified to 150 mm depth, moisture
conditioned as necessary to over-optimum moisture content and compacted to at least
95% relative compaction (per CTM 216). This requirement may be waived where the
base of excavation is positively identified by our personnel to be uniformly established
within intact rock materials. The excavated area should be filled to footing grade with
“Structure Backfill” (per Caltrans “Standard Specifications”) compacted to at least 95%
relative compaction (per CTM 216).

Caltrans “Standard Plan” Type-1 retaining wall footings founded on compacted
“Structure Backfill” per above and/or intact rock may be assigned allowable design
bearing pressures up to 370 kPa, net at ground line. For “ultimate” bearing pressures
for seismic loading, the dead plus live values can be increased by 1/3.

Wall drainage should be established per Caltrans “Standard Plan” details.
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Lateral Soil Pressures

With use of Caltrans “Structure Backfill” or equivalent, active soil pressures of
5.6 kN/m?%/m (36 pcf) and 8.5 kN/m?/m (54 pcf) are considered appropriate for use in
abutment and retaining wall design with level backfill and 1v:2h slopes above wall,
respectively. An active soil pressure of 9.4 kN/m%/m (60 pcf) can be used for
1(v):1.5(h) slopes provided that Caltrans Class 3 Aggregate Base or equivalent is used
for slope construction. Back of wall drainage should be established per Caltrans
Standard Plan B3-8 details.

Seismic loading will apply additional soil pressure to abutment/retaining walls.
The resultant of incremental lateral 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 4.3 kN/m?/m (27 pcf).

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 50% for evaluating wall stability with respect
to sliding and overturning.

For seismic loading into abutments, passive soil resistance of up to 239 kPa
(2.5 tsf) is available (to be reduced for effective wall height less than 1.7 min
accordance with Caltrans SDC v.1.4).

Embankment

Embankment construction and any new fill placement should be in accordance
with Caltrans “Standard Specifications,” including at least 95% relative compaction on
all fill within 50 m of bridge abutments and all fill placed below footings. 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
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Specifications”). Benching is not required where fill is to be placed against the existing
retaining wall at Abutment-5 Right.

A 1(v):2(h) slope is recommended for embankments; in locations where right of
way is limited a 1(v):1.5(h) slope may be used as necessary with the understanding
that Caltrans Class 3 Aggregate Subbase (or equivalent) should be used for slope
construction. Increased erosion of surficial soils may result from steepened slopes.
These areas in particular should have erosion protection measures implemented.

An expansive soil exclusion zone shall be used for bridge embankment
construction as described in Caltrans “Guidelines for Structures Foundation Reports”
Version 2.0 (March 2006) — provided below for reference:

Expansive soil materials shall not be placed as part of the embankment
within the limits of a bridge abutment for the full width of the
embankment. Expansive soil materials for this requirement are defined as
having either an Expansion Index (EI) greater than 50 (EI to be
determined in accordance with ASTM D 4829), or a Sand Equivalent (SE)
less than 20 (SE to be determined in accordance with California Test 217).
This requirement is exclusive of the structure backfill and pervious backfill
material requirements as shown on the plans and set forth under Sections
19-3.06 and 19-3.065, respectively, in the Standard Specifications
(Caltrans, 1999d). Refer to Section 5, Figure 5.4 (shown below) for the
minimum fimits for non-expansive soils within an embankment near a

bridge.
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Typical Section: Expansive Soil Exclusion Zone in Bridge Embankment

Abutment

£G

T1.2m MINIMUM
H  (See Table Below)

LOW EXPANSION MATERIAL

El < 50
M d SE > 20
<49 1.2m
»4.9m ] FG
]
Not to Scale

Source: California Department of Transportation (Caltrans),
“Guidelines for Foundation Investigations and Reports’ Version 2.0, March 2006.

Excavation Conditions

Groundwater is not anticipated during dry season construction. However, the
presence of seepage from surface infiltration and/or through fractures within the rock
unit cannot be precluded. Such seepage, if encountered, is expected to be of limited
quantity and controllable by pumping from within embankments. At Pier-3 (L/R),
adequate construction de-watering in foundation excavations is also expected to be
achievable (at low channel flow) by means of diking/diversion of surface water and
pumping.

Existing overburden materials (including embankment fill) and residual soils are
expected to be readily excavated using typical earth moving equipment. Temporary
(construction) backslope in existing fill embankment is expected to be appropriately
stable at 1(v):1(h) or flatter. Some oversize material may be buried in existing fill
(largest boring encounter on order of 3+m dimension). Consideration for shoring will
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be required for local areas of weak embankment and/or where existing
supports/facilities may be undermined.

Mined-shafts at all pier locations will require excavation within “fresh to slightly”
weathered rock. It is anticipated that blasting may be the most expedient and feasible
means for such excavation. The use of air-tools to excavate rock at this site is
expected to have limited effectiveness, limited to removing rock along existing
fracture/joint planes within “intensely to moderately” weathered rock.

Particular care during blasting will be required to avoid disruption to the
surrounding rock mass and bearing quality of foundation material. To reduce potential
for overbreak and cracking of surrounding rock, controlled blasting techniques (e.g.,
line drilling, pre-splitting, cushion blasting) should be considered. Excavations should
be thoroughly cleaned to remove and loose or deleterious materials. Any exposed open
joints/fractures should be carefully evaluated by this office with respect to bearing
considerations and cleaned/surfaced-grouted, if necessary.

Blasting should be performed in accordance with Caltrans “Standard
Specifications” (including Section 7-1.10 and 19-2.03). The specifications and special
provision developed for blasting should address safety issues and avoidance of damage
to existing utilities, structures, and other natural and man-made features. Such
procedures and specifications should be reviewed by this office.

Excavation and shoring should conform with CalOSHA requirements and the

Caltrans “Trenching and Shoring Manual.”
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The conclusions presented in this report are based upon the indicated project
criteria and the limited data as described. Variations in subsurface conditions may
occur, and further, more detailed study could result in modification of conclusions and
recommendations contained herein.

Should there be significant change in the project or should soils conditions
different from those described in this report be encountered during construction, this
office should be notified for evaluation and supplemental recommendations as
necessary or appropriate. Early communication between the Resident Engineer,
Contractor, and this office should be made as soon as differing conditions are
recognized by any of the parties.

We appreciate the opportunity to provide service on this project.
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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. Itis
recognized there is potential for variation in subsurface conditions and modification of
conclusions and recommendations might emerge from further, 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 grading 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 part of this study and a condition of
recommendations.

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

Should there be significant change in the project or should soils conditions
different from those described in this report 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 opportunity 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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WEATHERING DESCRIPTORS

Modified from United Stotes Bureou

of Reclomotion, Engineering Geology Field Manual.
Diagnostic features
Chernicol -eoth«hg—Qiscdorotion Mechonicol weothering— Texture ond
Descriptors 9nd/oc_oxidotion [Grain boundory conditi i 9 Generol chorocteristic
Fracture (disoggregation) primorily (streagth, excovotion, etc.)
Body of rock for granitics ond some Text olutioni
Y surfoces ¥ coarse—groined sediments cxiure Solutioning
Hommer rings when crystoftine racks
- . ore struck. Almost olwoys rock
Fresh ::;d?z-:zolorohon. not No discoloration | Mo seporotion, intoct No chonge No solutioning excovation except for noturolly weok or
or oxidation (tight) weokly cemented rocks such as
sitstones or sholes.
Stightly weothered
to fresh®
Discoloration or axidotion is Minoc to Minor teachin Hommer rings when crystolline rocks
Stightty timited to surfoce of, o short ;?mg:r‘:lion or | No visble seporation, er " of :;m: so(u%le ore struck. Body of rock not weokened.
weathered distonce from, froctures; some oxsi‘c;olion of most] toct (tight) eserve minerols may be | ¥ith few exceptions, such os siltstones
feldspor crystols ore dull surfoces noted or sholes, s rock .
Moderotely to

slightly weothered

Discoloration or oxidotion

All frocture Hommer does not ring when rock is
. - . f rock is slightly
Moderatel extends fom fractuces usuolly | grfoces ore Portiol seporotion of Soluble minerals | Struck. Body of ro §
-eolheredy theoughout; Fe—Mg minerols ore disc:lcofed or bour:dorsi:‘: v«'sl;le Generally moy be mostly | “eokened. Depeading on frocturing,
“rusty”, feldspor crystols ore oxidized preserved teached usuolly is rock excovotion except in
“cloudy”. i noturolty weok rocks such os sitstones
or_sholes.
intensely to
moderu(e(y
weathered®
Discolorotion or oxidation Texture Dult sound when :
. struck with hommer,
\hroughout: olf feldspors ond | AX fracture Portiol seporotion, rock | oltered by e of usuolly con be broken with moderote
Fe—Mg minerols are oltered to | sucfoces ore e Riobties & A chemicol Leaching o <
intensely is frioble; in serniocid CMIC P to heovy monual pressure or by light
cloy to some extent; o discolored or ey Py i . soluble minerols ¥
weothered v et . Py conditions gronitics ore | disiategrotion ! h blow without reference to
chemicol ofteration produces in | oxidized, disoggregated {hydrotion, moy be i plones of weokness such as incipient
situ disoggregotion, see groin surfaces frioble #otion) I -
boundor it orgiiotion or hoidine froctures, or veinlets. Rock
oundory conditions. is significontly weokened. Usually
common excavation,
Very intensely
wegthered °
iscolored idi .
?’:zugol:;ulwb&‘ ,:;:‘m‘ Resembles o soil, porliot or Con be gronulated by hond. Alwoys
minerols sx;ch o3 quortz moy Complete seporotion of | complete remnant rock common excovation. Resistont
Decomposed be unoltered; of feldspors ond in boundaries structure moy be preserved; minerols such os quortz moy be
Fe—Mg minercls ore completely disaggregated) feaching of soluble minerols present os stringers” or “dikes”.

oltered to cloy.

usuolty complete

NOTE: This chort aad its horizontal cotegories ore more readily opplied to rocks with feldspors ond mofic minerols. Weatherin.

fimestones ond poorly induroted sediments, wdl not olwoys fit the categaries estoblished. This chort ond weothering cotegorie

conditions or ociterotions such os hydrothermal elfects;
* Combination descr

"in between™ the

§ These ore generolizotions ond should not be used os diagnostic fe
noturolly weok moteriols or cementotion ond type of excovation.

however, the basic fromework ond similor descriptors ore to be used.

iptors ore permissible where equol distribution of both weathering chorocteristics ore
diognostic feature. However, duol descriptors should not be used where significont,
odjocent terms moy be combined (ie.,

g in vorious sedimentory rocks, porticulody
s moy hove to be modified for porticulor site

present over significont interwals or where choracteristics present oce
identifiable zones con be definegted. When given os o ronge, only two
decomposed to slightly weathered or moderately weathered to fresh) ore not occeptoble.

t Does not include directiongl weathering olong shears or foults ond their associoted feotures. For exomple,

o sheor zone thot corried weathering {0 greot depths into o fresh
rock moss would not requice the rock moss to be clossified os weothered.

otures for weathering or excovotion clossificotion. These cherocteristics vory to o lorge extent bosed on

Wodified from United Stotes B i
FRACTURE DENSITY geciomotion. Engmeerity Cantogy Fret Homuc

“ SUIGHTLY FRACTURED (FD3): Core recovered mostly in lengths from 300 to 1000 mm, with few

FRACTURE DENSITY—~Based on the spocing of ofl ngturgl fractures in on exposure o Core recovery
fengths in boreholes; ex m i however, shear—
distributed zones (frocturing outside the shear) ore included. Descriptocs for frocture density

opply to off rock exposures such os tunnel wolls, dozer trenches, outcrops, o foundotion ‘cut slopes
ond inverts, os well 03 boreholes. Descriptive criteria presented below ore based on borehole cores
where lengths ore measured olong the core oxis, for other exposures the crileria is distonce
meosured between froctures (size of blocks).

UNFRACTURED (FD§): No froctures.
VERY SLIGHTLY FRACTURED (FD1): Core recovered mostly in lengths greoter thon 1 m.
SUGHTLY TO VERY SLIGHTLY FRACTURED (FD2) "

scotlered fengths less than 300 mm or greater thon 1000 mm.
MODERATELY TO SUGHTLY FRACTURED (FD4) .°

MODERATELY FRACTURED (FDS): Core recovered mostly n 100 to 300 mm lengths with most léngths
obout 200 mm.

INTENSELY TO MODERATELY FRACTURED (FDE) "

INTENSELY FRACTURED (FO7): Lengths overoge from 30 to 100 mm with scottered fragmented intervols.
Core recovered mostly in lengths less then 100 mm.

VERY INTENSELY TO INTENSELY FRACTURED (FD8) »

VERY INTENSELY FRACTURED (FD9): Core recovered mostly os chips ond fragments with o few
scottered short core lengths.

¢ Combinotions of frocture densities (e.g. very intensely to intensely froctured or moderotely to
slightly froctured) ore used where equol distribution of both frocture density chorocteristics ore
present over o significont intervol or exposure, o where chorocteristics ore "in between” the
descriptor definitions.

RQD LOGGING
Length of
L=250 mm sound core >100 mm
ROD pieces
L_so—. Totol core run length
Highly weothered
does not meet €
soundness requirement E
—— o
=0 g RAD= 250+190+100 X 100%
D q Centerline pieces v 1200
O <i00 mm ond highly ©
D weothered €
—_— ™
é RQO= 53% (foir)
L=190 mm g
]
RQO
2] B e
L=0 =] DESIGNATION)
<100 mm =
Mechonicot —— 5 0 - 25% VERY POOR
breck coused
by drilting =200 Eg 25 -~ 50% POOR
e = mm
pracess: O 50 — 75% FAIR
—_ 75 — 90% G000
!
=0 90 ~ 100% EXCELLENT
I | No recovery

After Deere & Deere, 1989

etric

LA

IGNEOUS AND METAMORPHIC ROCK
GRAIN SIZE DESCRIPTORS

Descriptors Averoge Crystol Diometer

Very coorse—groined or
pegmotic

>10 mm (>3/8 in)

‘ coorse—groined 5-10 mm (3/16-3/8 in)

mediom—groined 1-5 mm (1/32-3/16 in)

< fine—gromned

0.1-1 mm (0.04—1/32 in)

Aphoatic (connot be seen with
the unoided eye)

<0.1 mm (<0.04 in)

BEDDING, FOLIATION, OR
FLOW TEXTURE DESCRIPTORS

Descriptors

Thickness/spocing

Hossive

Greoter than 3 m

Very thickly, (bedded, folioted,
or bonded‘

Ttodm

Thickly

300 mm to 1 m
Moderotely 100 to 300 mm
Thinty 30 to 100 mm
Very thinly 10 to 30 mm

Lominoted (intenset
folioted or bonded

Less thon t0 mm

Modified from United Stotes Bureou

of Reclamotion, Engineering Geology Field Monuol.

ROCK HARDNESS/STRENGTH DESCRIPTORS
Alphonumeric . I
Descriptor Descriptor Criterio
Hl Extremely hord Core, frogment, or exposure connot be scrotched with kaife or shorp pick;:
) con only be chipped with repeoted heavy hommer blows.

H2 Very hord Con be 3crotched with knife or shorp pick. Core or frogment breoks with
repeated heovy hommer blows.

H3 Hord Con be scrotched with knife o shorp pick with difficulty (heovy pressure).
Heovy hommer blow requiced to breck specimen.

H4 Moderotely hord  Con be scrotched with knife or shorp pick with light or moderote pressure.
Core.or frogment brecks with moderote hammer blow. . .

HS Moderately soft  Con be grooved 1/16 inch (2 mm) deep by knife or shorp pick with moderate
oc heavy pressure. Core or frogment brecks with light hommer blow or
heovy monuol pressure.

H6 Soft Con be grooved or gouged eosly by knife or shoep pick with fight pressure,
con be scrotched with fingernoil. Breoks with light to modecote monuol
pressure.

H7 Very soft Con be readlly indented, grooved or gouged with fingemoail, or corved with o
knife. Breoks with light manual pressure.

Any bedrock unit softer thon H7, very soft, is to be described using sofl coasistency descriptors.
NOTE: Although "shorp pick” is included in these definitions, descriptions of obility to be scratched,
grooved or gouged by o knife is the preferred criteria.

Modified from United Stotes Bureou of Redlomation, Engineering Geology Field Monual.
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957 SUBMITTAL

REGISTERED CIVIL ENGINEER

PLANS APPROVAL DATE
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Notes:

@ MBGR, see Road Plans.

@ Structure Approoch Type N{9S). Omit polyester
concrete overlay on future widening portion of
approach slab behind concrete railing.

Structure Approoch Type R{9S}.

@ Paint Bridge Nome and Number.

@ Reploce existing Type 2 concrete barrier with
Concrete Barrier Type 736R (Mod).

@ Seismic Retrofit: Existing bent caps, cross
frames, Pier 4 foundations, and abutments,

@ For Hydrologic Summary, see “General Plan No., 2"
sheet,

Abutments and piers to be constructed for future
ultimate width.

Deck drains, see “Deck Drain Detaiis™ sheet.

Provide scuppers in Abutment 5 rails on
gpproach slabs at 1.2 meters on center, See
Scupper Detail on "Typical Section No. 2" sheet.

@ Provide Type A drains total of 3 in Abutment 5L &
SR approach slabs, low side. See "Structure
Approoch Drainage Details” sheet for details ond
spacing.

@ See abutment sheets for retaining wall details.

—--- Indicates existing structure.

I FILE =>Di\dan\oiT6b

= wbr_crk_brdq\25-0005r1-a-qp0ldan

) ! i
L} l \ 3 . g I 3 I 8
. 10.000, ' ! 22.00 ] : . 15,000 10. S
iy ! . T S 7 "
© BB Rt Bridge 155+26.294% \5.009____,___,___,“L.._..«_..._j.- Top of Fiil
T 5.000 | Toe .
Top of fillz N Toe of filt] Exist County Bridge EB Rt Bridge 156+94,137+ /% of lev_504,205% Retaining Wall No. 4,
M \‘ | (Approx Elev 492.000 ) - fill ’ see Road Plans
______.___________,____._,.._._...—-—---—-u-—-—"‘——"‘—"“"—“"——'"‘—“ N 121 o
. Toe of fill Retaining Wall No. 3, \ |
Note:
The Confrocfgr ?goll verify o!I)lf see Rood Plans M ALL DIMENSIONS ARE IN
controllin ield dimensions before 11400
ordering og fabricating any material, METERS UNLESS OTHERWISE SHOWN
A DESIGN "\ ouest o‘\lliul?os?er 52scRACTOR IV A NG O AT T DES [on LOAD PREPARED FOR THE Marto Quest ;;T’Oc;;;'l_ wE BER CRE EK BR I DGE ( w I DE N ) E
OESIGN OVERSIGHT DETAILS * 4. Blond °'ff,“?os+e.— LAvouT .DI. Quest .l:.".“);:ogon/J. Chou STATE OF CAL|FORNlA PROJECT ENGINEER KILOWETER POSY 5
oo ouantITiES] " cxkexto seeciFicaTions] ®¥ b DEPARTMENT OF TRANSPORTATION 25.2(R15.7 G E N E R A L P L A N N O. 1 §
memmmﬂmmwm 03198 REVISION OATES IPRELIMINARY STACE OMLY} SHEET or N
DESIGN GENERAL PLAN SHECT {UETRICI (REV.3/1/95) gaioi seue muteress L L & b b w10 EX dE2801 Dizetoanp aurs peamInG %WIM] "M‘l | l l l ' ) RS
|




ordering or fabricating any material.

No Scale

ALL DIMENSIONS ARE IN
METERS UNLESS OTHERWISE SHOWN

Lt Br LoL—]  "US50" oIS COUNTY | ROUTE | KIOMETCH FOST [SHEETT TOTAL
25 mm Polyester concrete L6170 1.829¢ Line .\ rt Br LOL o3| ED 50 23.4/25.1
overlagy on widening . 16.170 8.405 Future y
including approach slabs — (For dimensions not shown, see Lt bridge) RZ:‘:’ST/;REOSEEI‘AELGTNLQL
L sao0 I\ seor 10.363¢ Existing Gveriay of wisening c e Te 3.305
r Future Widening Tl e 1.500 (Future including opprooch slabs Bikeway
Cancrete Barrjer =24 I H1.5%% 3.000) [0'435 —Existing PLANS APPROVAL DATE
Type 736 (MOd)l 0.435 3.000 ' lio.800 (Future 14.400) | Profile Concrete Barrier lg’slfu.'gca/,‘{@za;n;ﬂ:m‘a“orW
na; responsibie for oxcacy &
g$mP|°%i.f% Welded l \ l A % ] 5 R ; Type 736 (IMOG) 0 of alec;rcnic copies of im'{plaa sheel )
eel Girder C
S TN = S e i yy—— L Quincy Engineering, Inc.
Future S Bl ' Z / = j—__m“““"m““‘—jn—~:’ 3247 Romogs Circle |
widening ——_.{I” H: B N . 3 1 1 i Sacramenta, CA 95827
i s -, ”
t qan l _:NI ——Nl ——N” ||: :” ”: gg?g;%%glgxnzgur?
= ll\ =X ] Placerviile, CA 95667
"\-.\,,__________‘,/"/. Notes:
* .J_ ___' @ Temporary Railing Type K, see “Stage Constructian” sheet.
2 N Approx 0G T \ [', A ® glggilf%ﬁogyisﬂng Type 2 Barrier with Concrete Barrier Type
o —N— .
N - Seismic Retrofit: Existing bent caps, end cross frames,
I 1 i’ I | L |Q2.150 x 4.350, Pier 4 faundations, ond dbutments.
- — e e e b PR P P S ——n Typ e e o tad?
———— - 2 . ) 4 t 3"AC overlay, 1o be removed, Rehab existing deck
—g r . . _l— ’_{_____ . ” l '1""1!4_""""1' @ gr)gcljso;ar::?rooch slvo%§ V)I,H‘h 25 mm polyester g:oncrefegoverloy.
L ’__!L——h%“o%%%ogli%;s ! F15 lg; X 3.658% | L L J Reconstruct existing deck jaints. Place joint seals.
Tmmmme T mined pler | i P T
foundogions LH—- I _L. ”J Legend:
' % Measured at € Brg ] _-_]' —---Indicates existing structure
GENERAL NOTES o Indicates Bridge Remaval (Partion)
LOAD FACTOR DESIGN TYPICAL SECTION Indicates Clasure Pour
121
DESIGN: BRIDGE DESIGN SPECIFICATIONS - APRIL 2000 LFD %0
(1996 AASHTO with Interims and Revisions by CALTRANS) HYDROLOGIC SUMMARY SPREAD FOOTING DATA TABLE
SEISMIC
DESIGN: Caltran Seismic Design Criteria (SDC) Drainage area: 89.700 Square Kilometers Support | Allowable Bearing Capacity | Normal Bearing Resistance
5 ’ g
Version 1.4 June 2006 with modifications Design  Base Location {qqn) (1) (aq)
)
DEAD LOAD: 25mm polyester cancrete wearing surfoce included. Flood. Abut-1 L 192 kPg N/A
No additional fut i i .
itional future wearing surface included Frequency (years) 50 100 Abut-1 R 192 kPq N/A
LIVE . . Abut-5 L 192 kPa N/A
LOADING: HS20-44 and giternative and permit design load. Discharge (cubic meters per second) 176 209 Abut-5 R 192 KkPa N/A
SE’SMIC. . . Water Surface Elevotion ot Bridge (m) 470.3%0 470.730 (Rt Bridge) Notes: (1) Allowable shown in Table is based on engineered fill prism
LOADING: SDC ARS curve profile for Soil Type C (M = 6.5% 0.25) 7 4 4 (Lt . under footings., Higher allowable bearing capacity of 237
Sggkfgrchrég?ggtfa;oiior}o:l_(r).3 g, increased by up to 470.090 470.440 (Lt Bridge) kPa was used with Class 2 AB fill and 288 kPa with
A i o fou . : : i
* Flood plain data based information ailabl hen Class 4 Concrete Backfill prisms under footings.
RE!NFORCF:D the plgns were preporedm cllreosgowrll foot\rlxeéfoFeger'!o? Allowables based on Working Stress Design (ng).
CONCRETE:  fy = 420 MPa requirc:m(ejngs.me gccu;‘ccy of said informoﬂo? is not N DATA TABLE
. warrante Yy e County ond interested or affected
fe= 2;) MPa parties should make their own investigations. PlER COLUM D
N =
. . - ARS curve profile increases Nominal Resistance ifi
;;‘ozs¥§gsapgeck Slabs (Working Stress Design) 1.60 S L ocation pimension (n] Design omi 5 Cut-off Design Pier Tip SP%{;??%[
fc = 8.3 MPa e 1.00 0-20% ! ! 1o Loading | Compression | Tension | Elevation Elevation Elevation
A 1.20 S L { | 20% INCREASE (kN) (kN)
= . + v
STRUCTURAL g 0.751 Pier 2 Left | 2.300 x 4.500 N/A 13,700 0 487.5  [482.0 {1), 471.7 (3){ 4717
STEEL: ASTM A709 Grade 345 9
fy = 345 MPa 0.80 1 8 0.50 - Pier 2 Right| 2.300 x 4.500 N/A 16,650 0 486.5 478.0 (1}, 473.7 (3) 473.1
3 .
H.S. STEEL ! < Pier 3 Left | 2.300 x 4.500 N/A 19,700 0 466,5 461.5 (1), 457.2 (3)] 457.2
(RODS & ROCK 0.40 o .25 , Ry
ANCHORS): Bars - ASTM designation A722 Type Il % 0.25 Pier 3 Right| 2.300 x 4.500 N/A 20,950 0 466.5 462.5 (1), 458.2 (3) 458.2
fpu = Ultimate stress of rod 2 H
p and rock anchor steel 0.000 a o_ooo — 1'0 2, ) . Pier 4 Left | 2.300 x 4.500 N/A 17,100 0 473.5 467.5 (1}, 462.6 (3) 462.6
{1030 MPa) 0 0 3.0 4.0 Pier 4 Right| 2.300 x 4.500 | N/A 18,450 0 482.5 |468.0 (1), 463.1 (3)| 463.1
H.S. BOLTS: ASTM A325 (non metric designation) Period (sec)
. Design bottom of shaft elevations are controiled by the following demands:
Note: s e [y Y
The Contractor shall verify all R p ?‘JCCELEPRAITIF?AN RV (1) Campression; (2) Tensian; (3) Lateral loads.
controlling field dimensions before
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- KILOMETER POST SHEET TOTAL
g BENCH MARKS DIST. | COUNTY | ROUTE | ‘rora PROJECT | NO. | SHEETS
Boring Locations ond elevations estoblished 03/ ED y) S5 23.4 to 251
L 8 by Tepogrophic Surveys, Inc. using NGVD 1929 - —
3 Metric for the verticol datum 2-22-,
g 4
2 A
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2 zZ e 72 " % i bl b i
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Weber Creek Bridge (Widen)
LOG OF TEST BORINGS 6 OF 6

f——————————————————
FOTE: A COPY OF THIS LOG OF TEST BORINGS IS
JAVATLABLE AT OFFICE OF STRUCTURE MAINTEMANCE AND : 03198 BRIDGE HO.
HVESTIGATIONS, SACRAMENTO, CALIFORNIA

Revisions made to this Log of Test Borings from
the original dated January 1961 consist of the following:

Approxmate acemn of fonckipad 2l
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Eler. 1634, 9/

1. "C"Line = "US50" Line.

2. Metric to English station equation:
“US50” Sta. 155+75.47 (Metric) =
Sta, 511+00 (English).

3. The datz presented in the table below was
N produced based upon a conversion of the
g original “C” Line English stations and offsets
converted to Metric stations and
offsets referenced to “US50" Line.

Lot e

I

4. The 1960 boring locations, referenced to “USS0” Line
are as follows:

riey

e

Boring I Tieric) | (English) | (Metric) | (Enghish)
B- 155+59.62 510+48 732 mRt 24 ft Rt
2

2

B- 155+61.75 10+55 10.36 mLt 34ftit
B3 155+59.92 10459 Centeriine Centeding

R S S . 4. Muitiply English boring elevation by 0.3048 to convert to metric elevation.
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APPENDIX — A

LABORATORY TEST RESULTS

TABER CONSULTANTS



POINT LOAD TEST RESULTS
Weber Creek Bridge

Job # 1P2/399/296-1.2

Uniaxial Uniaxial
Core Failure Point Point Compressive | Compressive
Core { Depth | Elevation | Diameter Load Load Index | Load Index Strength Strength
Boring | Run (feet) (feet) (inches) (Ibf) (psi) (MPa) (psi) (MPa)
6 D 19.2 15641.0 1.76 500 161 1.1 3523 243
6 31.5 1528.7 1.76 1300 420 29 9159 63.1
6 H 409 1519.3 1.76 2200 710 49 15499 106.9
6 J 48.6 1511.6 1.76 5550 1792 12.4 39101 269.6
6 N 70.9 1489.3 1.76 2100 678 4.7 14795 102.0
7 C 18.4 1637.2 1.76 2400 775 5.3 16908 116.6
7 D 25.3 1530.3 1.76 1500 484 33 10568 729
7 H 379 1517.7 1.76 4400 1420 9.8 30999 213.7
7 J 47.3 1508.3 1.76 3800 1227 8.5 26772 184.6
7 L 60.1 1495.5 1.76 1300 420 29 9159 63.1
8 C 14.2 1521.0 1.76 1700 549 3.8 11977 82.6
8 D 20.8 1514.4 1.76 4900 1582 10.9 34521 238.0
8 F 26.0 1509.2 1.76 7400 2389 16.5 52134 359.5
8 H 353 1499.9 1.76 1800 581 4.0 12681 87.4
8 K 46.5 1488.7 1.76 3500 1130 7.8 24658 170.0
8 L 51.8 1483.4 1.76 420 136 0.9 2959 20.4
9 A 5.8 1529.7 1.76 6700 2163 14.9 47203 325.5
9 E 19.5 1516.0 1.76 2200 710 49 15499 106.9
9 F 257 1509.8 1.76 4000 1291 8.9 28181 194.3
9 H 35.8 1499.7 1.76 2600 839 5.8 18318 126.3
9 J 454 1490.1 1.76 2600 839 5.8 18318 126.3
9 L 54.5 1481.0 1.76 1800 581 4.0 12681 87.4
10 A 14.0 1584.4 1.76 2400 775 5.3 16908 116.6
10 D 21.2 1577.2 1.76 2300 743 5.1 16204 111.7
10 E 26.7 1571.7 1.76 4900 1582 10.9 34521 238.0
10 l 456 1552.8 1.76 4600 1485 10.2 32408 2234
10 K 53.0 1545.4 1.76 5300 1711 11.8 37340 257.4
10 L 61.2 1537.2 1.76 9000 2905 20.0 63407 437.2
10 N 69.2 1529.2 1.76 5800 1872 12.9 40862 281.7

Uniaxial compressive strength values based on point load test data and correlations derived from Bieniawski

(1975); "Rock Mechanics for Underground Mining", Brady & Brown, 1985 (page 98-99).




POINT LOAD TEST RESULTS Job # 1P2/399/296-1.2
Weber Creek Bridge

Uniaxial Uniaxial
Core Failure Point Point Compressive | Compressive

Core | Depth | Elevation | Diameter Load Load Index | Load Index Strength Strength
Boring | Run (feet) (feet) (inches) (Ibf) (psi) (Mpa) (psi) {(Mpa)
11 D 18.7 1583.9 1.76 900 291 2.0 6341 437
11 G 30.5 15721 1.76 3500 1130 7.8 24658 170.0
11 | 40.1 1562.5 1.76 5600 1808 12.5 39453 272.0
11 M 57.0 1545.6 1.76 4900 1582 10.9 34521 238.0
11 M 58.6 1544.0 1.76 4100 1324 9.1 28885 199.2
11 o] 66.5 1536.1 1.76 4800 1550 10.7 33817 233.2
11 P 72.8 1529.8 1.76 4000 1291 8.9 28181 194.3

Uniaxial compressive strength values based on point load test data and correlations derived from Bieniawski
(1975); "Rock Mechanics for Underground Mining”, Brady & Brown, 1985 (page 98-99).



SIERRA TESTING LABORATORIES, INC.

GEOTECHNICAL AND MATERIALS TESTING SERVICES

June 28, 2005

Taber Consultants

Atin: Ralph Fisher

3911 West Capitol Avenue

West Sacramento CA 95691-2116

STL Project No: 05-273

Subject: 1P2/399/296-1.2
Project No:

Invoice No: 2948

LABORATORY TEST RESULTS

Dear Mr. Fisher:

As requested, Sierra Testing Laboratories, Inc. performed laboratory testing on eleven samples
of material from the subject site. The samples were identified as: Boring 6, Run M, 65.1-65.6;
Boring 7, run C, 17.9-18.4; Boring 7, Run G, 32.9-33.5; Boring 8, Run D, 20.4-20.8; Boring 8,
Run G, 20-30.7; Boring 9, Run B, 10.9-11.5; Boring 9, Run |, 38.5-39; Boring 10, Run F, 29.2-
29.6; Boring 10, Run N, 64.4-64.8; Boring 11, Run K, 50-50.4; and Boring 11, Run O, 67.8-
68.3. Our laboratory received the samples on June 22, 2005. The test performed on the
submitted samples was as follows:

1. Unconfined Compression of Intact Rock Core (ASTM D2938, RTH 111)
The results of the above referenced testing are presented on attached figures.

We appreciate the opportunity to be of service to you on this project and look forward to providing
additional service, as needed, in the future.

Should you have any questions or require additional information, please contact our office at your
convenience.

Very truly yours,

Chad M. Walker
Project Manager

JUN 29 2005

Enclosures
ks

5040 Robert J. Mathews, Suite 1, El Dorado Hills, CA 95762 (916) 939-3460 Fax (916) 939-3507
www.sierratestinglaboratories.com



UNCONFINED COMPRESSION TEST
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0.1 0.2 0.3 0.4
Axial Strain, %
Sample No. 1
Unconfined strength, psi 21799.46
Undrained shear strength, psi 10899.73
Failure strain, 0.2
Strain rate, in./min. 0.30
Water content, % 0.1
Wet density, pcf 167.7
Dry density, pcf 167.5
Saturation, % 4.9
Void ratio 0.0770
Specimen diameter, in. 1.77
Specimen height, in. 445
Height/diameter ratio 2.51
Description:
LL= | PL= | PI= | Assumed GS=2.89 | Type: Cast Cylinder
Project No.: 05-273 Client: Taber Consultants
Date: Received 6/22/05
Remarks: Project: 1P2/399/296-1.2
Source of Sample: Boring 6 Depth: 65.1-65.6 |
Sample Number: Run M
UNCONFINED COMPRESSION TEST
Figure SIERRA TESTING LABS, INC. ]|

Tested By: MW

Checked By: CMW




UNCONFINED COMPRESSION TEST

Tested By: MW

Checked By: CMW
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0 0.1 0.2 0.3 0.4
Axial Strain, %
Sample No. 1
Unconfined strength, psi 1422.46
Undrained shear strength, psi 711.23
Failure strain, 0.3
Strain rate, in./min. 0.30
Water content, % 1.0
Wet density, pcf 159.2
Dry density, pcf 157.6
Saturation, % 20.7
Void ratio 0.1449
Specimen diameter, in. 1.77
Specimen height, in. 3.53
Height/diameter ratio 1.99
Description:
LL= | pL= [ PI= | Assumed GS=2.89 ~ | Typet Cast Cylinder
Project No.: 05-273 Client: Taber Consultants
Date: Received 6/22/05
Remarks: Project: 1P2/399/296-1.2
Source of Sample: Boring 7 Depth: 17.9-18.4
Sample Number: Run C
UNCONFINED COMPRESSION TEST
Figure

__SIERRA TESTING LABS, INC.




UNCONFINED COMPRESSION TEST
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0.1 0.3 0.4
Axial Strain, %
Sample No. 1
Unconfined strength, psi 26113.74
Undrained shear strength, psi 13056.87
Failure strain, 0.2
Strain rate, in./min. 0.30
Water content, % 0.3
Wet density, pef 169.3
Dry density, pcf 168.8
Saturation, % 11.6
Void ratio 0.0686
Specimen diameter, in. 1.77
Specimen height, in. 4.15
Height/diameter ratio 2.34
Description: _ _ ,
LL= " | PL= | PI= | Assumed GS=2.89 ' | Type: Cast Cylinder
Project No.: 05-273 Client: Taber Consultants
Date: Received 6/22/05
Source of Sample: Boring 7 Depth: 32.9-33.5
Sample Number: Run G
UNCONFINED COMPRESSION TEST
Figure SIERRA TESTING LABS, INC.
Tested By: MW Checked By: cMW




UNCONFINED COMPRESSION TEST
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0 0.1 0.2 0.3 0.4
Axial Strain, %
Sample No. 1
Unconfined strength, psi 19549.26
Undrained shear strength, psi 9774.63
Failure strain, 0.3
Strain rate, in./min. 0.30
Water content, % 0.1
Wet density, pcf 172.2
Dry density, pcf 1720
Saturation, % 7.5
Void ratio 0.0490
Specimen diameter, in. 1.76
Specimen height, in. 3.68
Height/diameter ratio _ 2.09
Description:
LL= | PL= | PI= | Assumed GS=2.89 - | Type: Cast Cylinder

Project No.: 05-273
Date: Received 6/22/05

Remarks:

Figure

Clienf: Taber Consultants

Project: 1P2/399/296-1.2

Source of Sample: Boring 8
Sample Number: RunD

Depth: 20.4-20.8

UNCONFINED COMPRESSION TEST

SIERRA TESTING LABS, INC.

Tested By: MPW

Checked By: CMW




UNCONFINED COMPRESSION TEST
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0.1 0.2 0.3 04
Axial Strain, %
Sample No. 1
Unconfined strength, psi 4198.40
Undrained shear strength, psi 2099.20
Failure strain, 0.3
Strain rate, in./min. 0.30
Water content, % 0.3
Wet density, pcf 165.4
Dry density, pcf 164.9
Saturation, % 8.5
Void ratio 0.0939
Specimen diameter, in. 1.76
Specimen height, in. 3.95
Height/diameter ratio 2.24
Description:
LL= | PL= [ Pi= ~ | Assumed GS=2.89 | Type: Cast Cylinder
Project No.: 05-273 Client: Taber Consultants
Date: Received 6/22/05
Source of Sample: Boring 8 Depth: 30.0-30.7
Sample Number: Run G
- UNCONFINED COMPRESSION TEST
Figure SIERRA TESTING LABS, INC.

Tested By: MPW

—

Checked By: CMW




UNCONFINED COMPRESSION TEST

Date: Received 6/22/05
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0 0.1 0.2 0.3 0.4
Axial Strain, %
Sample No. 1
Unconfined strength, psi 13391.27
Undrained shear strength, psi 6695.64
Failure strain, 03
Strain rate, in./min. 0.30
Water content, % 02
Wet density, pcf 166.5
Dry density, pcf 166.1
Saturation, % 76
Void ratio 0.0862
Specimen diameter, in. 1.77
Specimen height, in. 3.68
Height/diameter ratio 2.08
Description:
LL= [PL= | PI= - | Assumed GS=2.89 [ Type: Cast Cylinder
Project No.: 05-273 Client: Taber Consultants

Project: 1P2/399/296-1.2

Source of Sample: Boring 9

Depth: 10.9-11.5

SIERRA TESTIN

Remarks:
Sample Number: Run B
Figure
Tested By: MP\/\! - Checked By: CMW

UNCONFINED COMPRESSION TEST

G LABS, INC.




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psi 10864.54
Undrained shear strength, psi 5432.27
Failure strain, 0.3
Strain rate, in./min. 0.30
Water content, % 0.3
Wet density, pcf 166.9
Dry density, pcf 166.4
Saturation, % 10.3
Void ratio 0.0840
Specimen diameter, in. 1.77
Specimen height, in. 4.00
Height/diameter ratio 2.26
Description:
LL= | PL= [ PI= | Assumed GS=2.89 | Type: Cast Cylinder

Project No.: 05-273
Date: Received 6/22/05

Remarks:

Figure

Client: Taber Consultants

Project: 1P2/399/296-1.2

Source of Sample: Boring 9
Sample Number: Run I

Depth: 38.5-39.0

Tested By: MPW

Checked By: CMW

UNCONFINED COMPRESSION TEST

SIERRA TESTING LABS, INC.




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psi 2598.62
Undrained shear strength, psi 1299.31
Failure strain, 0.2
Strain rate, in./min. 0.30
Water content, % 0.2
Wet density, pcf 1704
Dry density, pcf 170.1
Saturation, % 9.8
Void.ratio 0.0608
Specimen diameter, in. 1.77
Specimen height, in. 4.03
Height/diameter ratio 2.28
Description:
LL= | PL= | PI= | Assumed GS=2.89 | Type: Cast Cylinder
Project No.: 05-273 Client: Taber Consultants
Date: Received 6/22/05
Source of Sample: Boring 10 Depth: 29.2-29.6
Sample Number: Run F
UNCONFINED COMPRESSION TEST
Figure SIERRA TESTING LABS, INC.

Tested By: MPW

Checked By: CMW




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psi 22826.23
Undrained shear strength, psi 11413.12
Failure strain, 0.2
Strain rate, in./min. 0.30
Water content, % 0.1
Wet density, pcf 173.8
Dry density, pcf 173.5
Saturation, % 9.8
Void ratio 0.0396
Specimen diameter, in. 1.77
Specimen height, in. 4.19
Height/diameter ratio 2.37
Description:
LL= | PL= | PI= | Assumed GS=2.89 | Type: Cast Cylinder

Project No.: 05-273
Date: Received 6/22/05

Remarks:

Figure

Client: Taber Consultants

Project: 1P2/399/296-1.2

Source of Sample: Boring 10
Sample Number: Run N

Depth: 64.4-64.8

UNCONFINED COMPRESSION TEST

SIERRA TESTING LABS, INC.

Tested By: MPW

Checked By: CMW




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psi 9328.10
Undrained shear strength, psi 4664.05
Failure strain, 0.3
Strain rate, in./min. 0.30
Water content, % 04
Wet density, pcf 167.5
Dry density, pcf 166.9
Saturation, % 13.5
Void ratio : . i 0.0811 ]
Specimen diameter, in. 1.77
Specimen height, in. 4.00
Heightldiameter ratio ‘ 2.26
Description:
LL= [ pL= : | PI= | Assumed GS=2.89 | Type: Cast Cylinder
Project No.: 05-273 Client: Taber Consultants
Date: Received 6/22/05
Remarks: Project: 1P2/399/296-1.2
Source of Sample: Boring 11 Depth: 50.0-50.4
Sample Number: Run K
UNCONFINED COMPRESSION TEST

Figure SlERRA TEST‘NG LABS INC l

Tested By: MPW Checked By: CMW




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psi 11429.00
Undrained shear strength, psi 5714.50
Failure strain, ) 0.2
Strain rate, in./min. 0.30
Water content, % 0.2
Wet density, pcf 165.3
Dry density, pcf 165.0
Saturation, % 5.0
Void ratio- 0.0932
Specimen diameter, in. 1.77
Specimen height, in. 414
Height/diameter ratio 2.34
Descriptioh:
L= [ PL= | PI= | Assumed GS=2.89 [ Type: Cast Cylinder

Project No.: 05-273
Date: Received 6/22/05

Remarks:

Figure

Client: Taber Consultants

Project: 1P2/399/296-1.2

Source of Sample: Boring 11
Sample Number: Run O

Depth: 67.8-68.3

UNCONFINED COMPRESSION TEST

SIERRA TESTING LABS, INC.

Tested By: MPW

Checked By: CMW
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PETROGRAPHIC EXAMINATION OF ROCK SPECIMENS

PROJECT: Missouri Flat Road IC
(Weber Creek Bridge)
El Dorado County, CA
Job No. 1P2/399/296-1, 2

JOB NO. C-4571-05

JULY 29, 2005

MICRO-CHEM LABORATORIES
635 Bret Harte Drive
P.O.Box 485
Murphys, CA 95247-0485
(209) 728-8200



MICRO-CHEM LABORATORIES

635 Bret Harte Drive o P.O. Box 485 ¢ Murphys, CA ¢ 95247 e (209) 728-8200 ¢ FAX 209-728-8251 ¢ www.micro-chem.com

July 29, 2005

Taber Consultants Engineers & Geologists
( 3911 W. Capitol Avenue
West Sacramento, CA 95691-2116 Job No. C-4571-05

Attn: Mr. Martin Mcllroy

Re:  Petrographic Examination of Rock Specimens
Project: Missouri Flat Road IC
(Weber Creek Bridge)
El Dorado County, CA
Job No. 1P2/399/296-1,2

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

Test Methods

Sections of rock were saw cut, lapped, and examined with stereomicroscope. Thin sections
were prepared from selected areas from Samples B-7 and B-10 and examined with a
petrographic microscope. The samples were examined according to ASTM C295-03, "Standard
Guide for Petrographic Examination of Aggregates for Concrete."

Sample Descriptions

The following rock specimens were received.

Sample ID. Diamcter in. Length, in. Description Date
B-7 1.8 8.5 Run G, 33.7°-34.4° 6/27/05

B-10 1.8 7.8 Run N, 66.0’-66.9° 6/27/05




Taber Consultants Engineers & Geologists
Job No. C-4571-05

July 29, 2005

Page 2

Petrographic 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 classified as a chlorite hornfels. The high quartz/feldspars content in this rock
produced a very hard material.

3. Sample B-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 II.

Should any questions arise concerning the findings of this report, please contact the
undersigned. '

Respectfully submitted,
MICRO-CHEM LABORATORIES

William R. Nickison
Assistant Petrographer

WRN/jame
C457105 .
Attachments

Sample Disposition: The samples will be stored for a period of one month and thereafter discarded. Charges for
additional sample storage time and/or shipping of the samples will be billed to the client.



TABLE 1

JOB NO. C-4571-05
SAMPLE ID. B-7
PETROGRAPHIC EXAMINATION OF ROCK
ASTM C295-03
Minerals Estimated %, by volume Approximate Size
Quartz/Feldspars™ 80-90 <2.4 pm to 500 pm
Chlorite 10-15 10 pm to 900 pm
Cassiterite® 3-6 Sumto ] mm
Epidote Trace 10 pm to 100 pm
Pyrite <1 50 um to 4 mm
Mica Trace 10 pm to 450 um

The sample is fine grained, very hard and dense, green gray colored, with whité veins of calcite and mica. The rock
is classified as a chlorite hornfels.

® An intimate mixture of quartz and feldspars (labradorite) in a felsitic matrix. Percentages of each constituent
could not be reliably estimated from thin section analysis.
@ Very high relief and birefringent subhedral and anhedral mineral that appears to be cassiterite.



TABLEII
JOB NO. C-4571-05

SAMPLE ID. B-10

PETROGRAPHIC EXAMINATION OF ROCK

ASTM C295-03
Minerals Estimated %, by volume Approximate Size
Quartz 40-50 <2.4 pm to 450 pm
Altered Feldspars 40-50 200 um to 4 mm
Epidote 2-4 50 pm to 400 pm
Calcite 2-4 24 pm to 250 pm
Chlorite 2-4 24 pm to 700 pm

The rock is medium to fine grained, hard to very hard and dense with few voids, green-gray colored. The rock is
classified as an epidote hornfels.



PHOTOGRAPHS OF AS-RECEIVED SAMPLES
SAMPLE B-7 (scale in cm)

PHOTO NO.1

PHOTO NO. 2

C-4571-05



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

PHOTO NO. 3

PHOTO NO. 4

C-4571-05



PHOTO NO. 5 — Sample B-7

PHOTOGRAPHS OF LAP SECTIONS
(scale in cm)

C-4571-05
Sampte B-7

{lﬂl]‘ll[ Flll]

PHOTO NO. 6 - Sample B-10

C-4571-03
Sample B-10

iy

C-4571-05




PHOTOMICROGRAPHS OF THIN SECTIONS
(Magnification = 200X, Field Length = 0.6 mm)

Sample B-7. Top photo -plane polarized light, bottom photo same field of view with crossed polars.

73 & Al -, RN .5 3

1) Quartz, 2) Epidote, 3) Chlorite, 4) Calcite, and 5) Pyrite.

C-4571-05
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PHOTOMICROGRAPHS OF THIN SECTIONS
(Magnification = 80X, Field Length = 1.7 mm)

Sample B-10. Top photo -plane polarized light, bottom photo same field of view with crossed polars.
.

n

d - ! 7‘V

1) Quartz, 2) Altered Feldspar, 3) Epidote, and 4) Chlorite.

C-4571-05
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ROCK MASS RATING

TABER CONSULTANTS



BORING DATA

Project: Weber Creek Bridge (Widen) (ft) {m) Date: 10/6/2005
Job #: 1P2/399/296-1.2W Proposed Footing Elevation:
Support: Pier-2/Left Existing Footing Elevation:| 1569.00 478.24
Boring: 05-11
Top Hole (ft) {m)
Elevation:| 1602.64 | 488.49 Diameter of Core:[_1.75 _|(inches)
Run Interval (ft) Run Discontinuity .
Layer | Run Top_ | Bottom | Length | R6®Y| rop | spacing | ointLoad Index us
(ft) () [{19] (%) (inches) (ps) (Mpa) (psi) (Mpa)
1 C 11.3 16.3 5.0 98 36 2
1 D 16.3 21.3. 5.0 76 0 2 291 2.0
2 E 21.3 24.6 3.3 61 0 12
2 F 24.6 26.8 2.2 g1 0 12 |
2 G 26.8 315 4.7 100 53 12 1130 7.8
2 H 31.5 36.5 5.0 100 47 12
2 I 36.5 41.5 5.0 100 40 12 1808 12.5
2 J 41.5 46.5 5.0 100 37 12
2 K 46.5 51.5 5.0 100 83 12 1582 10.9 9328 64.3
2 L 51.5 56.1 4.6 100 29 6
2 M 56.1 61.1 5.0 100 60 28 1324 9.1
2 N 61.1 66.1 5.0 100 100 28
2 0 66.1 70.8 4.7 100 396 28 1550 10.7 11429 78.8
2 P 70.8 758 5.0 90 94 28 1291 8.9
AVERAGE:| 1282 8.8 10379 71.6
Average Value for Tests Completed in Individual Layers
Layer Point Load Index UCS* Ucs
(psi) (MPa) (ps) | (MPa) {psi) (MPa)
1 291 2.0 6338 43.7 ) Average Value for
2 1448 10.0 31525 217.4 10379 71.6 All Point Load Tests
3 UCS*
4 (psi) (MPa)
5 27927 192.5
6
7
8

*Uniaxial compressive strength values based on point load test data and correlations detived from Bieniawski
(1975); "Rock Mechanics for Underground Mining™, Brady & Brown, 1985 (page 98-99).
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BORING DATA

Project: Weber Creek Bridge (Widen) (ft) {(m) Date: 10/6/2005
Job #: 1P2/399/296-1.2W Proposed Footing Elevation:
Support: Pier-2/Right Existing Footing Elevation:| 1569.00 478.24
Boring: 05-10
Top Hole (ft) (m)
Elevation:| 15984 | 487.20 Diameter of Core: (inches)
Run Interval (ft) Run Discontinuity -
Layer Run Top Botton | Length Recovery RQD Spacing Point Load Index usS
(ft) () (f) (%) (inches) (psi) (MPa) (psi) (Mpa)
1 A 11.0 14.8 3.8 50 0 2 775 5.3
1 B 14.8 17.6 2.8 57 36 2
1 C 17.6 20.0 2.4 100 0 2
1 D 20.0 22,6 2.6 50 31 2 743 5.1
2 E 22.6 27.3 4.7 100 81 12 1582 10.9
2 F 27.3 323 5.0 100 66 12 2599 17.9
2 G 32.3 37.5 5.2 94 64 12
2 H 37.5 424 4.9 100 55 12 1485 10.2
2 1 424 47.4 5.0 100 88 12
2 J 474 51.0 3.6 100 56 12
2 K 51.0 56.2 5.2 96 31 12 1711 11.8
2 L 56.2 61.2 5.0 70 30 3 2905 20.0
2 M 61.2 64.8 3.6 100 100 3
2 N 64.8 69.8 5.0 100 72 28 1872 12.9 22826 157.4
AVERAGE:] 1582 10.9 12713 87.7
Average Value for Tests Completed in Individual Layers
Layer Point Load Index ucs* ucs
_{psi) (Mpa) (psi) (MPa) {psh) (MPa) : .
1 759 5.2 16530 114.0 Average Value for
2 1911 13.2 41619 287.0 12713 87.7 All Point Load Tests
3 UCs*
4 (psi) (MPa)
5 34451 237.5 .
6
7
8

*Uniaxial compressive strength values based on point load test data and correlations derived from Bieniawski
(1975); "Rock Mechanics for Underground Mining®, Brady & Brown, 1985 (page 98-99).
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BORING DATA

Project: Weber Creek Bridge (Widen) (ft) (m) Date: 10/6/2005
Job #: 1P2/399/296-1.2W Proposed Footing Elevation:
Support: Pier-3/Left Existing Footing Elevation:|  1508.00 459.64
Boring: 05-8
Top Hole (it) {m)
Elevation:|_1535.18 | 467.93 Diameter of Core:]__1.75_](inches)
Run Interval (ft) Run Discontinuity .

Layer Run Top Bottom | Length Recovery RQD Spacing Point Load Index vs
: ) (f) (") (%) (inches) {psi) (MPa) (psi) (Mpa)
1 B 6.4 11.2 4.8 100 0 2
2 C 11.2 16.2 5.0 100 58 .3 549 3.8
2 D 16.2 21.2 5.0 100 87 10 1582 10.9 19549 134.8
2 E 21.2 24.0 2.8 100 73 10
2 F 24.0 26.5 2.5 100 40 3 2389 16.5
2 G 26.5 31.5 5.0 100 70 3 4198 289
2 H 31.5 36.5 5.0 100 93 3 581 4.0
2 1 36.5 40.2 3.7 100 0 2
2 J 40.2 42.2 2.0 100 67 12
2 K 42,2 47.2 5.0 100 50 12 1130 7.8
2 L 47.2 52.2 5.0 100 38 12 136 0.9
2 M 52.2 55.4 3.2 100 23 6

AVERAGE:| 1061 7.3 11874 81.9
Average Value for Tests Completed in Individual Layers
Layer Point Load Index Ucs* ucs
(psi) (MPa) (psh (MPa) {psi) (MPa)

1 Average Value for
2 1061 7.3 23111 159.3 11874 81.9 All Point Load Tests
3 Ucs*
4 (psi) (MPa)
5 23111 159.3
6
7
8

*Uniaxial compressive strength values based on point load test data and correlations derived from Bienlawski
(1975); "Rock Mechanics for Underground Mining", Brady & Brown, 1985 (page 98-99).
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BORING DATA

Project: Weber Creek Bridge (Widen) (ft) (m) Date: 10/6/2005
Job #: 1P2/399/296-1.2W Proposed Footing Elevation:
Support: Pier-3/Right Existing Footing Elevation:| 1508.00 459.64
Boring: 05-9
Top Hole ft) {m)
Elevation:|_1535.48 |_468.02 Diameter of Core:[__1.75 | (inches)
Run Interval (ft) Run Discontinuity .
Layer Run Top Bottom | Length Recovery RQD Spacing Point Load Index us
{19] [(19] [619) (%) (inches) (psi) (MPa) (psi) {Mpa)
1 A 5.0 7.2 2.2 100 18 2 2163 14.9
2 B 7.2 12.2 5.0 98 72 12 13391 92.3
2 C 12.2 15.2 3.0 100 23 6
2 D 15.2 17.2 2.0 100 0 6
2 E 17.2 22.2 5.0 100 54 12 710 4.9
2 F 22.2 27.2 5.0 100 80 12 1291 8.9
2 G 27.2 32.2 5.0 100 64 12
2 H 32.2 37.2 5.0 100 60 12 839 5.8
2 1 37.2 42.2 5.0 100 66 12 10864 74.9
2 ] 42.2 47.2 5.0 100 36 12 839 5.8
2 K 47.2 52.2 5.0 100 60 12
2 L 52.2 57.2 5.0 100 86 12 581 4.0
AVERAGE:| 1071 7.4 12128 83.6
Average Value for Tests Completed in Individual Layers
Layer Point Load Index UCs* ucs
{psi) (MPa) (psi) (MPa) {psi) (MPa)
1 2163 14.9 47107 324.8 Average Value for
2 852 5.9 18555 127.9 12128 83.6 All Point Load Tests
3 ucs*
4 (psi} (MPa)
5 23314 160.7
6
7
8

*Uniaxial compressive strength values based on point load test data and correlations detived from Bieniawski
(1975); “Rock Mechanics for Underground Mining", Brady & Brown, 1985 (page 98-99).
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BORING DATA
Project: Weber Creek Bridge (Widen) (ft) (m) Date: 10/6/2005
Job #: 1P2/399/296-1.2W Proposed Footing Elevation:| -
Support: Pier-4/Left Existing Footing Elevation:] 1530.00 466.35
Boring: 05-7
Top Hole (ft) (m)
Elevation:| 1555.56 | 474.14 Diameter of Core: (inches)
Run Interval (ft) Run Discontinuity .
Layer Run Top Bottom | Length Recovery RQD Spacing Point Load Index ucs
() () (v (%) (inches) . (psi) (MPa) (ps) (Mpa)
1 A 10.7 12,6 1.9 25 0 2
1 B 12.6 16.6 4.0 80 0 2
1 C 16.6 21.6 5.0 100 92 6 775 5.3 1422 9.8
1 D 21.6 26.6 5.0 100 50 6 484 3.3
1 E 26.6 30.0 34 100 0 -~ 2
2 F 30.0 32.2 2.2 100 15 2
2 G 32.2 37.2 5.0 100 67 6 26114 180.1
.2 H 37.2 41.1 3.9 100 65 6 1420 9.8 -
2 I 41.1 46.1 5.0 100 10 6
2 ] 46.1 51.1 5.0 100 27 6 1227 8.5
2 K 51.1 56.1 5.0 100 45 6
2 L 56.1 61.1 5.0 100 67 6 420 2.9
AVERAGE:| 865 6.0 13768 94.9
Average Value for Tests Completed in Individual Layers
Layer Point Load Index UCS* Ucs
{psi) (MpPa) (psi) (MPa) {psi) (MPa) :
1 630 4.3 13710 94.5 1422 9.8 Average Value for
2 1022 7.0 22265 153.5 26114 180.1 All Point Load Tests
3 Ucs*
4 {psi) (MPa)
5 18843 129.9
6
7
8 -

*Uniaxial compressive strength values based on point load test data and correlations derived from Bienfawski
(1975); "Rock Mechanics for Underground Mining", Brady & Brown, 1985 (page 98-99).
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BORING DATA

Project: Weber Creek Bridge (Widen) (ft) {m) Date: 10/6/2005
' Job #: 1P2/399/296-1.2W Proposed Footing Elevation:
Support: Pier-4/Right Existing Footing Elevation:| 1534.00 467.57
Boring: 05-6
Top Hole (ft) (m)
Elevation:| 1560.18 | 475.55 Diameter of Core:[_1.75 |(inches)
Run Interval (ft) Run Discontinuity .
Layer Run Top Bottom | Lenath Recovery RQD Spacing Point Load Index ucs
(18] ) ({19) (%) (inches) (ps) (MPa) (psi) (Mpa)
1 A 10.9 124 1.5 10 0 2
1 B 124 16.5 4.1 67 0 2
1 C 16.5 18.6 2.1 90 0 2
1 D 18.6 22.4 3.8 95 68 6 161 1.1
1 E 224 27.4 5.0 100 0 2
1 F 274 324 5.0 100 67 12 420 2.9
1 G 324 374 5.0 100 0 2
1 H 374 42.4 5.0 100 63 12 710 4.9
2 1 42.4 474 5.0 100 100 12
2 J 474 524 5.0 100 100 12 1792 124
2 K 52.4 57.4 5.0 100 67 12
2 L 574 619 4.5 100 87 12
2 M 61.9 66.9 5.0 100 75 12 21799 150.3
2 N 66.9 71.9 5.0 100 75 12 678 4.7
AVERAGE: 752 5.2 21799 150.3
Average Value for Tests Completed in Individual Layers
Layer Point Load Index Ucs* ucs
(psi) | (MPa) | (psi) | (MPa) | (psi) | (MPa) »

1 430 3.0 9372 64.6 Average Value for
2 1235 8.5 26897 185.4 21799 150.3 All Point Load Tests
3 UCS*
4 (psi) | (MPa)
5 16382 113.0
6
7
8

*Uniaxial compressive strength values based on point load test data and correlations derived from Bieniawski
(1975); "Rock Mechanics for Underground Mining”, Brady & Brown, 1985 (page 98-99).
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APPENDIX — D

ROCK P-Y CURVES
(WEBER CREEK)

TABER CONSULTANTS



The A, B & C points of p-y curves and lateral springs are based on “Analysis of Laterally
Loaded Piles in Weak Rock” by Lymon C. Reese in the November 1997 issue of the
Journal of Geotechnical and Geoenvironmental Engineering (ASCE). The strength and
modulus of intact rock were estimated from Point Load Index tests and adjusted for
RQD (mostly less than 65). The D and E points on p-y curves and springs are based on
a “residual” resistance (i.e. to capture hypothetical brittle behavior after “ultimate”
lateral resistance of rock is exceeded) based on “standard” dense sand p-y curves.

The p-y curves were calculated at 24-inch depth intervals relative to effective top of
rock elevations as noted. Different curves are calculated for each bent owing to
apparent differences in rock strength from location to location. Separate curves are
shown at each bent for 72-inch width (traverse loading) and 144-inch width
(longitudinal loading). The “spring” for each 2-ft interval is calculated by multiplying
the p-y curve by 24-inches and is expressed in units of force (kips) versus units of
length or deflection (inches).

As always, these curves are approximate and estimations. Details of rock behavior are
best evaluated on the basis of full scale load tests. Nonetheless, we believe that the
curves represent a rational basis for estimating the behavior of existing shafts. These
curves can also be used for initial design of new shafts for bridge widening, with the
understanding that various modification would result from different shaft width and
depth.



Technical Note — p-vy curves in rock at Weber Creek Bridge

The lateral springs developed for existing pier shafts in rock are based on method
outlined by Reese in 1997 — based on two field tests of large diameter cast in drilled
hole piles in “soft” rock. The Weber Creek bridge project differs in the fact that existing
shafts are rectangular and that rock strengths involved are considerably greater. To my
knowledge, there are no field tests of comparable shafts/conditions in the literature.

Reese is somewhat unclear on how to select rock strengths to be used in these
formulas, saying, that compressive strength may be obtained from tests of intact core
or as a “lower bound function of depth.” The rock strength data Reese used for his San
Francisco case history came from pressure meter testing and for his Florida case history
from a combination of unconfined compression tests and grout-plug pullout testing.

Also, where pressuremeter testing is not performed, he suggests that the elastic
modulus of the rock mass be derived from typical published correlations of modulus
with rock strength and modified for RQD. It is common for such modifications (based
on RQD) to also be applied to the resuits of strength testing to derive an overall
strength for the rock mass.

For lateral spring calculations for this project, we have derived the compressive strength
values for use in the Reese p-y formulas by averaging the results of Point Load testing
for rock from the two borings made at each bent and then multiplying this average by a
factor of 0.15 — consistent with RQD less than 65%. This correction was also applied to
obtain the elastic modulus of the rock mass.

I think that the approach that I chose here is reasonable, and reasonably conservative.
While much higher rock strengths might be rationalized, we also have to consider the
limited number of data points that we are working with from field/lab testing, in terms
of both the number of test borings and number of tests. These considerations include
the very minimal number of published records of field testing of lateral response of
large shafts in rock.

I also note that the existing shafts have very short rock embedment lengths relative to
their plan dimensions of 6'x12’ — 15-ft @ Bent-2, 19-ft @ Bent-3 and 9-13 ft @ Bent-4,
corresponding to an effective L/B in the range of 1-2. Since the Bent-4 shafts combine
the shortest relative length (L/B in rock of about 1) with the lowest rock strength, it
should not be surprising that these are the shafts with marginal lateral stability.

-FPT
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Weber Creek Bridge
Existing Bent Foundations
1P2/399/296-1.2

June 29, 2005

Vertical Spring at Bottom of 6-ft x 12-ft Shaft Foundation
Existing Support]f Bent-2L | Bent-2R Bent-3L Bent-3R Bent-4L Bent-4R
Top of Test Boring Elevation (ft) 1602 1598 1533 1535 1556 1562
Effective Top of Shaft Elevation (ft) 1584 1584 1527 1527 1543 1543
Bottom of Shaft Elevation (ft) 1569 1569 1508 1508 1530 1534
Rock Mass Rating
Rock (RMR) 50 73 55 70 35 46
Descriptors o
10-ft below | Core Recovery (%) 100 96 100 100 100 100
bottom of Rock Quality
shaft Designation (%) 60 65 55 62 35 30
(RQD)
Average Unconfined
Compressive Strength of Rock (psi) 31250 23250 17650
(Point Load Test)
Elastic Modulus of Rock Mass .

(adjusted for RQD) (psi) 1350000 1000000 825000
"Ultimate" Bearing Capacity (ksf) 364 270 180
Elastic Settlement in Rock at (inches) 0.11 0.11 0.09
"Ultimate" Bearing Capacity
Vertical "Spring" at Bottom of -

Shaft (6'x12') (kips/inch 238000 177000 144000

Reference Caltrans “Bridge Design Specifications” (BDS).

The rock is considered “competent” with tight and unweathered fractures. “Ultimate Bearing
Capacity” is from either BDS Figure 4.4.8.1.1A for Bent-4 (with Factor of Safety 3.0 assumed to
derive “ultimate” capacity from “allowable™) or from equation 4.4.8.1.2-1. Rock is identified as
“Type E” per BDS Table 4.4.8.1.2B with strength modification factor (Nms) from Table
4.4.8.1.2A for indicated RMR.

Estimated elastic settlement in rock below base of shaft was estimated using BDS equation
4.4.8.2.2-2 with Elastic Modulus of Rock Mass estimated from compressive strength (after Figure
4.4.8.2.2A) and reduced for RQD per BDS equations 4.4.8.2.2-3 and 4.4.8.2.2-4. The method of
calculating ultimate bearing capacity was chosen to correspond to estimated settlement of about
0.1-inch at “ultimate” loading.
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APPENDIX - E

“LOG OF TEST BORINGS"” DRAWINGS (HALF-SIZE, 4 SHEETS) AND REFRACTION
SEISMIC PROFILING DATA FROM “U.S. ROUTE 50/MISSOURI FLAT ROAD
INTERCHANGE PROJECT” REPORT DATED JULY 2006

TABER CONSULTANTS



See Log of Test Borings 5 of 6
"Weber Creek Bridge (Widen)”

See Log of Test Borings 4 of 6
"Weber Creek Bridge (Widen)”

See Log of Test Borings 3 of 6

"Weber Creek Bridge (Widen)"\

See Log of Test Borings 2 of 6
"Weber Creek Bridge (Widen)”
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WEBER CREEK BRIDGE SOUTH APPROACH (SE Retaining Wall)

Bottom of Layer Layer Velocity
Seismic Line Depth Materials Description

(m) (m/s)

$9-510 1.1-1.5 460-490 Residual soil/decomposed-very intensely weathered rock
- 1,830-3,050 Slightly weathered to fresh rock

S11-S12 0.6-0.8 340-430 Residual soil/decomposed-very intensely weathered rock
-- 1,830-4,570 Slightly weathered to fresh rock

517-518 2.7-3.7 400 Residual soil/decomposed-very iqtensely weathered rock
- 1,680-1,830 Slightly weathered rock

WEBER CREEK BRIDGE NORTH APPROACH (NW Retaining Wall)

Bottom of Layer .
Seismic Line Depth - Layer Velocity Materials Description
(m) (m/s)
1.5-2.0 340-400 Embankment Fill
-S14
S13 - 610 Embankment Fill
1.5-4.3 300 Embankment Fill
15-S1
515-516 - 550-1,070 Embankment Fill

WEBER CREEK BRIDGE NORTH APPROACH (NE Retaining Wall)

Bottom of Layer

Seismic Ling| Depth Layer Velocity Materials Description
(m) (m/s)
1.0-2.0 370-460 Fill/residual soil/decomposed rock
55-S6 4.6 . 910 Intensely to moderately weathered rock
- 3,050-3,200 Fresh rock
2.7 400-460 Fill/residual soil/decomposed rock
S7-S8 5.2 910-1,070 Intensely to moderately weathered rock
- 2,740 Slightly weathered to fresh rock

WEBER CREEK BRIDGE NORTH APPROACH

Bottom of Layer Layer Veloci
Seismic Line Depth Yy ty Materials Description
(m) (m/s)
2.0 300-330 Fill
1 -
519-520 - 1,500

Moderately weathered rock
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KILOMETER POST | SHEET
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PLANS APPROVAL DATE

TABER CONSULTANTS
» 33911 West Copitol Avenue
o> West Sacramento, CA  95691-2116
e 108 Ho. 1P2/399/286-1 LOCATION: 3BTZU=T7: 334N: 244W

Quincy Engineering, Inc.
3247 Romos Circle
Sacramento, CA 95827-2512

The State of California or its officers or agents shall
not be responsible for the occurocy or completeness

N of electronic copies of this plan sheet.
See Log of Test Borings 5 of 6
"Weber Creek Bridge (Widen)”
See Log of Test Borings 4 of 6
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See Log of Test Borings 3 of 6
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APPENDIX — F

SAMPLE FOUNDATION DESIGN CALCULATIONS

TABER CONSULTANTS



Allowable Bearing Capacity for abutment foundations is based on “Ultimate Bearing
Capacity of Shallow Footings with Concentric Loads” in Chapter 4 of the Naval Facilities
Engineering Command (NAVFAC) “Foundations & Earth Structures” Design Manual 7.02.
An internal friction angle (phi) of 35 degrees is conservatively estimated for the existing
gravelly sands in Boring 05-18, representing the “worst case” soil condition at an
abutment location as Borings 05-39 and 05-40 contain more dense/hard
soils/weathered rock from bottom of footing levels to fresh rock. Bottom of footing is
approximately 4 m (13 ft) below existing ground surface at this location.

Spread Footing Settlement for abutment foundations is based on “Settlement of
Footings over Granular Soils” in Chapter 5 of the Naval Facilities Engineering Command
(NAVFAC) “Soil Mechanics” Design Manual 7.01. Settlement is estimated to be less
than 2.5 mm (0.1 inch) in existing soils; settlement in underlying rock is expected to be
negligible. Again, Boring 05-18 is used as a “worst case” example. A slightly
conservative value of 0.3 was used for I,.

Ultimate Bearing Capacity of mined shaft foundations is calculated to be a minimum of
8,618 kPa (180 ksf) as shown on the attached “Vertical Spring at Bottom of 6-ft x 12-ft
Shaft Foundation” sheet. An “ultimate” foundation capacity of greater than 57,000 kN
per shaft is calculated based on minimum 6.7 square meter (“6-ft x 12-ft,” or 72 square
foot) bearing area with a settlement of less than 2.5 mm (0.1 inch). Planned footing
size is larger, approximately 10.2 square meters (110 square feet). Mined shaft axial
capacity is conservatively designed using end-bearing only.

Calculations regarding lateral capacity are included in the bridge design calculations
according to Quincy Engineering, Inc.

Equivalent Fluid Pressures are based on a total unit weight of 120 pcf and effective phi
of 33 degrees for “Structure Backfill” for level backfill as well as 1(v):2(h) slopes. A
higher effective phi of 36 degrees was used for Class 3 Aggregate Subbase for slopes of
steeper than 1(v):2(h).
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Weber Creek Bridge
Existing Bent Foundations
1P2/399/296-1.2

June 29, 2005

Vertical Spring at Bottom of 6-ft x 12-ft Shaft Foundation
Existing Supportj| Bent-2L | Bent-2R Bent-3L Bent-3R Bent-4L Bent-4R
Top of Test Boring Elevation (ft) 1602 1598 1533 1535 1556 1562
Effective Top of Shaft Elevation (ft) 1584 1584 1527 1527 1543 1543
Bottom of Shaft Elevation (ft) 1569 1569 1508 1508 1530 1534
Rock Mass Rating
Rock (RMR) 50 73 55 70 35 46
Descriptors .
10-ft below | Core Recovery (%) 100 96 100 100 100 100
bottom of Rock Quality
shaft Designation (%) 60 65 55 62 35 30
(RQD)
Average Unconfined
Compressive Strength of Rock (psi) 31250 23250 17650
(Point Load Test)
Elastic Modulus of Rock Mass .

(adjusted for RQD) (psi) 1350000 1000000 825000
"Ultimate” Bearing Capacity (ksf) 364 270 180
Elastic Settlement in Rock at (inches) 0.11 0.11 0.09
"Ultimate" Bearing Capacity
Vertical "Spring" at Bottom of -

Shaft (6x12') (kips/inch 238000 177000 144000

Reference Caltrans “Bridge Design Specifications”™ (BDS).

The rock is considered “competent” with tight and unweathered fractures. “Ultimate Bearing
Capacity” is from either BDS Figure 4.4.8.1.1A for Bent-4 (with Factor of Safety 3.0 assumed to
derive “ultimate” capacity from “allowable™) or from equation 4.4.8.1.2-1. Rock is identified as
“Type E” per BDS Table 4.4.8.1.2B with strength modification factor (Nms) from Table
4.4.8.1.2A for indicated RMR.

Estimated elastic settlement in rock below base of shaft was estimated using BDS equation
4.4.8.2.2-2 with Elastic Modulus of Rock Mass estimated from compressive strength (after Figure
4.4.8.2.2A) and reduced for RQD per BDS equations 4.4.8.2.2-3 and 4.4.8.2.2-4. The method of
calculating ultimate bearing capacity was chosen to correspond to estimated settlement of about
0.1-inch at “ultimate” loading.




Equivalent Fluid Pressure (EFP) Worksheet
Level Ground Condition (Structure Backfill)

Date: 9/19/2008
Job No: 1P2/399/296-1.2W
Project: Weber Creek Bridge

Total Unit Weight of Soil (y):
Angle of Internal Friction (¢):
Site Horiz. Ground Accel. (k;):

Active (EFP):

Passive (EFP):

“At Rest" (EFP):
Incremental Seismic (AEFP):

Equations:

Active Earth Pressure =P, =K, x ¥ xz

K, = tan‘[45-(¢/2)]

120|pcf

33|degrees

0.3|g

35.4 psf/f
407.1 psf/f
54.6 psf/f
27.0 psf/f

5.56 kN/m%/m
63.94 kN/m*/m
8.58 kN/m?%/m
4.24 kN/m*/m

Y = total unit weight of soil
z = depth

Passive Earth Pressure =P, =K, x y xz

K, = tan’[45+(¢/2)] = 1/K,

Y = total unit weight of soil
Z = depth

"At Rest" Earth Pressure =P, =K, x ¥ xz

K,=1-sin
Y = total unit weight of soil
Z = depth

Incremental Seismic (AEFP) =0.75x ¥y x ky,

Y = total unit weight of soil
kn = horizontal ground acceleration

Buoyant

57.6

Buoyant

17.0

195.4

26.2

Reference: Naval Facilities Engineering Command Design Manual 7.02, 1986

Note: For compacted "Structure Backfill" use 120 pcf and 33 degrees

pcf

psf/f
psf/f
psf/f
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Equivalent Fluid Pressure (EFP)
Sloping Ground Condition (Structure Backfill)

Date: 9/19/2008
Job No: 1P2/399/296-1.2W
Project: Weber Creek Bridge

Slope Angle (B):[  27|degrees

Slope Degree
1.5h:1v 34
2h:1v 27
2.5h:1v 22
3hilv 18.4
5h:1v 11.3
10h:1v 5.7
20h:1v 2.9

Unit Weight of Soil (v): 120 pcf
Angle of Internal Friction (¢): 33 degrees
sin ¢ CoS ¢ tan B sin B
0.5446 0.8387 0.5095 0.4540
Active (EFP): 53.8 psf/f
Equations:

Active Earth Pressure =P, =K, x ¥ Xz

8.45 kN/m?/m

Ky= [cos ®/(1+(sin O(sin © - cosP tanB )112)]

Reference: Naval Facilities Engineering Command Design Manual 7.02, 1986

Note: For compacted "Structure Backfill" use 120 pcf and 33 degrees




Equivalent Fluid Pressure (EFP) Worksheet
Level Ground Condition (Caltrans Class 3 Subbase)

Date: 9/19/2008
Job No: 1P2/399/296-1.2W
Project: Weber Creek Bridge

Total Unit Weight of Soil (y):
Angle of Internal Friction (¢):
Site Horiz. Ground Accel. (k;):

Active (EFP):

Passive (EFP):

"At Rest" (EFP):
Incremental Seismic (AEFP):

Equations:

120

36

0.3

31.2
462.2
49.5
27.0

pcf

degrees

g

psf/f 4.89 kN/m*/m
psf/f 72.61 kN/m*/m
psf/f 7.77 kN/m*/m
psf/f 4.24 kN/m*/m

Active Earth Pressure =P, =K, x Y xz

K, = tan“[45-(¢/2)]
Y = total unit weight of soil
z = depth

Passive Earth Pressure =P, =K, x ¥y xz

K, = tan’[45+(¢/2)] = 1/K,

Y = total unit weight of soil
z = depth

"At Rest" Earth Pressure =P, =K, X ¥y Xz

K, = 1-sind
Y = total unit weight of soil
z = depth

Incremental Seismic (AEFP) =0.75x ¥ x k,

Y = total unit weight of soil
kn = horizontal ground acceleration

Buoyant

57.6

Buoyant

15.0

221.9

23.7

Reference: Naval Facilities Engineering Command Design Manual 7.02, 1986

Note: For compacted "Structure Backfill" use 120 pcf and 33 degrees

pcf

psf/f
psf/f
psf/f



Equivalent Fluid Pressure (EFP)
Sloping Ground Condition (Caltrans Class 3 Subbase)
Date: 9/19/2008
Job No: 1P2/399/296-1.2W
Project: Weber Creek Bridge

Slope Degree

1.5h:1v 34

Slope Angle (B):[ _ 34|degrees 2h:1v 27

Unit Weight of Soil (y): 120 pcf 2.5h:1v 22
Angle of Internal Friction (¢): 36 degrees 3h:1v 18.4
5h:1v 11.3

sin ¢ Cos ¢ tan B sin B 10h:1v 5.7
0.5878 0.8090 0.6745 0.5592 20h:1v 2.9
Active (EFP): 58.6 psfif 9.21 kN/m%/m

Equations:
Active Earth Pressure =P, =K, x y xz

Ky= [cos ®/(1+(sin ®(sin P - cosD tanP )1/2)]

Reference: Naval Facilities Engineering Command Design Manual 7.02, 1986

Note: For compacted "Structure Backfill" use 120 pcf and 33 degrees
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1P2/399/296-1.2W

Taber

Since 1954

This document lists our responses to the Caltrans comments dated
February 11, 2008 and February 28, 2008, of our report “Draft Foundation
Investigation, Weber Creek Bridge (Widen), Bridge No. 25-05R/L, Phase 1 — US
Route 50/Missour Flat Road Interchange Project, El Dorado County, California”
dated January 2008. Copies of the Caltrans comments are appended for
reference.

Caltrans comments dated February 11, 2008 - Response to Comments:

Page 2

e We received the updated General Plan from Quincy Engineering and have
updated the project description.

Page 3

o We updated loading conditions.
Page 4

e We updated widening details.
Page 5

e Per pages 1 and 2 of “Webber Creek Bridge, III-ED-11-C, Bridge #25-05
R&L" letter stamped January 25, 1961, piers “may be designed for loads
up to and including” 15 tsf at all pier support locations for “pier columns
extending into bedrock.”

o Bullet items have been edited.
Page 14

e The phrase “and included with Appendix A" refers to the “results of point
load tests,” not the location of the Log of Test Boring sheets. No changes
were made.

Page 15, 16

» Please see comment 3 of the Caltrans comments dated February 28,
2008. References to the draft mapping have been removed.

Page 21
e We changed the units to kN.



1P2/399/296-1.2W

Taber

Since 1954
Page Figure 3

e Please see comment 3 of the Caltrans comments dated February 28,
2008.

General Plan

e We received the updated General Plan and Foundation Plan sheets from
Quincy Engineering.

Log of Test Boring sheets

e The Engineering Geology Field Descriptors sheet is not to be included with
contract plans; it is for use in the “Foundation Investigation” report only.

Caltrans comments dated February 28, 2008 - Response to Comments:

1. The EA number, Bridge Number, and Post Kilometer were already present
in the title page. We edited the title page to clarify the Post Kilometer.
We added the Bridge Number and EA to page headers.

We added Post Kilometer and EA number.

The section has been updated.

The test results have been added to the report text.

The units have been changed.

We added benchmark information and stream flow direction arrow.
We made the changes to the Logs of Test Borings.

© NG s WD

The Engineering Geology Field Descriptors sheet is not to be included with
contract plans; it is for use in the “Foundation Investigation” report only.

9. The calculations have been added in Appendix F. Calculations regarding
lateral capacity are included in the bridge design calculations according to
Quincy Engineering, Inc.

10.Reference to the appendix has been added in the “Exploration and
Testing” section of the report.

Page 2 of 2



MISSOURI FLAT I/C —- PHASE 1B
DRAFT FOUNDATION INVESTIGATION
REVIEW COMMENTS
WEBER CREEK BRIDGE (WIDEN & RETROFIT)
BR. NO. 25-0005 L./R

03-2E1701 2-11-08
03-ED-50

To: Mario Quest — Quincy Engineering, Inc., Sacramento
From: Edc Fredrickson — Special Funded Projects, Structures 916-227-8916

ADDITIONAL COMMENTS TO OFFICE OF GEOTECHNICAL SERVICES’
COMMENTS, DATED 2-28-08

PLEASE FORWARD COPY TO TABER CONSULTANTS.

PAGE 2

® Project Desctiption — Get updated General Plan (and Foundation Plan) for this report. Label
drawings approptiately. Please note that the left and tight pier column locations are different
distances from the existing structure (ultimate tight widen is greater than left widen).

PAGE 3

® 4%and 5® paragraphs — Update sections to reflect actual lateral and retrofit loading conditions from

designer.
PAGE 4

® 4% paragraph — Phase 2 widening will be “5.1 m (leff) and 8.4 m (right)”.

PAGES5

® 1% paragraph — Please confirm if the as-built piet design loads were 15.0 tsf or 5.0 tsf.

® Bullets 3, 4, 5 — Include “f”” for the base elevations noted for the piers.

PAGE 14 _

®  Veiify location of Log of Test Botings sheets. Are they in Appendix A (noted in 2 locations)?
PAGE 15,16

¢ Vetify site seismic design parameters. How did the PBA change from 0.5g to 0.3g? I do not believe
that the Draft Hazard Mapping is applicable at this time.

PAGE 21

® Table 2 - Vetify if “kPa” or “kIN”” should be used.

Figute 3

®  Verify ARS cutve (0.5g vs.0.3g).

General Plan '

®  Get current GP and Foundation Plan sheets.

Log of Test Boting sheets

® Is the Engineeting Geology Field Descriptors sheet part of the Log of Test Boring sheets that need
to be included in the contract plans?




FOUNDATION REVIEW

Page 1of2. .
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The Office of Geotechnical Design — North has completed its review of the following documents:

. (2) The Draft Foundation Investigations for the Weber Creek Bridge (Bridge No. 25-005L/R). The left and right
bridges will be widened 19.05 fect to the outside. This report, dated January 31, 2008, was prepared by Taber
Consultants for Quincy Engineering, Inc.

(b) Bridge Plan Sheets consisting of General Plan Num. 1 and 2, Foundation Plan, Abutment and Pier Layout and
Detail Plans, dated January 31,2008. Log of Test Borings for Weber Creek Bridge, undated.

1. Please include EA number, Bridge Number and Post Mile in title page and Bridge Number and EA in
heading for each page of the report. ’

2. Please include Post Mile and EA number in title blocks of figures 1 and 3.

3. We concur with the Controlling Fault, named in this report as Bear Mountain Fault Zone. Based on the
Caltrans California Seismic Hazard Map, 1996, our Office recommends using the complete name of the
fault as Big Bend-Wolf Creek-Maidu-Bear Mountain/E (BWM). Please write down the fault codes. This
fault is located 5.65 miles west of the bridge project location. Please correct the distance to the fault. We
also concur with the Maximum Credible Moment of Magnitude of 6.5, the Peak Bedrock Acceleration of
0.3g, and the Type of soil profile as Type C. The fault type is currently not known.

4. Please include corrosion testing results performed at Missouri Flat Road Overcrossing in either one of the
appendices or a table right below the Corrosivity Section.

5. Please correct the units used under Nominal Resistance for Compression and Tension in Table 2. The
correct unit used for Nominal Resistance for Compression and Tension is kN,

6. Please add the benchmark information used for determining the top of boring elevations in the Plan View
Plan, Log of Test Borings 1 of 6. Benchmark information should include descriptions, locations, and
elevations and should be placed at the top left side of the Plan View. Also, in the same plan, please show
the direction of the stream flow.
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7. In the Notes of Log of Test Borin gs 2 through 6 please iriclude in note 3 hammer type and weight, lift and
drop method and drop weight. Additionally, please describe types of samplers used for field exploration
along with in and outside diameters of the sampler. And, the size of the font for the Notes seems to be too
small, please increase the font size of this section. Generally, the font size for a 24 by 36-inch sheet is not

less than 34 mm; and a reproduction copy of 11 by 17-inch sheet, like the one presented in this report, is
half of the 24 by 36-inch sheet.

8. Please present the Engineering Geology Field Descriptors as part of the numbering for the Log of Test
Borings sheets.

9. Please show in one of the appendices your foundation design calculations including Allowable Bearing
Capacity, Spread Footing Settlement for the bridge abutments, and the Mine Shaft Axial Capacity, Lateral
Capacity, and Settlement for the bridge bents. Additionally, in the same appendix, please show Lateral
Earth Pressures calculations for the retaining walls.

10. Appendix E, Log of Test Borings for Missouri Flat Road Interchange Improvements, is not referenced in
the text of the report. Please, either reference it in the text or remove it.

Please do not hesitate to call Luis Paredes-Mejia at (916) 227-5505 for further clarification of these or other
issues.
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