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Storm Damage
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Associate Materials and Research Engmef:r" ‘Chief, Branch C
Office of Geotechnical Design — West ~ Office of Geotechnical Design — West
Geotechnical Services - Geotechnical Services -
Division of Engineering: Services , Division of Engineering Services

Subject: Final Foundation Report for Storm Damage Site at 5-SCr-9 PM 1.8

This memorandum presents our geotechnical recommendations for the referenced storm
damage site. The project is located about 3.2 km (2 miles) north of the City of Santa
Cruz in Santa Cruz County, California (see attached Vicinity Map). The
recommendations contained in this memorandum are based on the results of our
subsurface explorations performed at the site, our site observations, and our engineering
judgment.

BACKGROUND AND SITE DESCRIPTION

During January/February 2006 rainstorms, a landslide occurred on a steeply sloping
ground along Route 9. The subject landslide is about 30 m (100 ft) in length when
measured along the roadway, and extends about 6 m (20 ft) on the downhill slope below
the roadway. The headscarp of the landslide is located on the roadway pavement of
Route 9, which is a two-lane highway. The approximate limits of the landslide and the
headscarp location are shown in the attached Layout Map.

SCOPE OF WORK

Work performed for this investigation included:

e Subsurface investigation consisting of two power borings (B-1-06 and B-2-06) in the
vicinity of the subject landslide to determine the subsurface conditions at the site.
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These borings were drilled by the Office of Géotechm'cal Design - North in January
2006.

e Installation of a slope inclinometer (SI) in boring B-1-06 to monitor the landslide
movement. ' o . :

» Review of available information on the site geology and-s"eismicity.
. Engi'heering analysis and formulation of the repair recommendations.

'REGIONAL AND SITE GEOLOGY

The project lies within the Coast Range geomorphic province and is on the western edge
of the Santa Cruz Mountains, a chain of steep ridges and valleys that traverse roughly
WNW toward the coast. The Santa Cruz Mountains are bounded on the east by the San
Andreas Fault and the west by the Pacific Ocean. Basement rocks west of the San
Andreas Fault are composed of Paleozoic to Mesozoic metasedimentary rocks that are
part of the Salinian Block. These are overlain by Mesozoic sedimentary and volcanic
rocks.

SITE GEOLOGY AND SEISMICITY

Bedrock within the project area consists of Cretaceous quartz diorite. Borings drilled in
2006 in the vicinity of the site, indicate the underlying material to be granitic, hard to very
hard, intensely fractured and moderately weathered. Locally, the rock is decomposed to
silty sand or sandy silt with gravel that is dense and often contains large cobbles of
granite. Decomposed granite thicknesses were measured up to 7 m (23 ft) thick, but were
typically 0.9 to 2.1 m (3 to 7 ft) thick.

The project is located within the seismically active San Andreas Fault system and may be
prone to moderate to large earthquakes over time. This fault system is composed of
northwest trending, generally right-lateral, strike-slip faults. Several faults within the San
Andreas Fault system are capable of affecting the project site. Table 1 below presents the
list of faults and their predicted ground accelerations (reported as a percentage of the
force of gravity) based upon a likely maximum credible event (earthquake, given in
moment magnitude, Mw) as calculated by Mualchin (1996).

“Caltrans improves mability across California”
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Table 1 - Predicted Maximum Credible Earthquake and Accelefation

Distance from Maximum Credible
. : . Peak Bedrock
Fault Project Site Event Acceleration
(lkm) ' (Mw) ,
San . _
Andreas - | 17.5 8.0 . ) 770.42 g I
| San PO o :
| Gregorio | 16_.0 7.5 ) 0.35 g
Zayante . 12.5 ) 7.25 -~ 035g

Mﬁalchin, L, 1996, California Seismic Hazard Map, California Department of Transportation.

LANDSLIDE MONOTORING

A Slope Inclinometer (SI) was installed in boring B-1-06 to determine the landslide slip-
plane depth and to determine the rate of movement of the landslide. Three reading taken
over a one-year period (end of March 2006 to mid April 2007) show that the inclinometer
is exhibiting erratic behavior. Such behavior is typically seen when the SI is backfilled
with improper/insufficient backfill material. It is possible this mchnometer might settle
down and provide reliable information in the future.

Although the SI readings are not conclusive, our review of the SI results indicates that the
landslide slip-plane is most likely located about 5.5 m below the roadway elevation (at the
SI location). The rate of movement of the landslide cannot be determined at this time.
The plot of the SI readings showing the recorded movements 1s attached.

Based on our experience, it is our opinion that if repair measures are not performed, there
is a possibility that the landslide movement will accelerate significantly during the rainy
season(s) compromising the roadway. :

SLOPE STABILITY ANALYSIS

Back-analysis

Soil/rock strength parameters of the sliding mass were determined using back-analysis of
the landslide. This is necessary because it is very difficult to estimate the residual shear
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strength of the soil/rock at the slip-plane by conventional means. The size of the sliding
mass was estimated using slip-plane location (estimated from SI data), headscarp
location, and other geologic features. Since the landslide is likely creeping at a very slow
rate, we believe that the landslide currently has a Safety Factor (SF) of slightly less than
1.0. Our back-analysis show that an effective friction angle of 28° and cohesion of 0 kPa
(along the slip-plane) will result in a SF of slightly less than 1.0. To simulate the faster
landslide movement during the-winter months, we included some pore water pressure in
the sliding mass to reduce the SF to 0.95. The soil strength and pore water pressure
parameters determined by back-analysis are summarized in Table 2.

The back anz;lgfsis was performed using computer program “SLOPE/W” and “XSTABL”.
The graphical outputs (generated by the computer program) are attached.

Table 2 - Back Calculatéd Soil/Rock Strength and Pore Water Pressure

Parameters
Soil/Rock | Unit | Internal | Cohesionc, | Pore Water | Safety Factor
Type | Weight, | Friction KPa Pressure (SF)
' | KN/m® | Angle o, Parameter, r,
' . (Dégrees)
Fill/ _ ' )
Clayey 20.4 28 0 0 ~1.0
Sand
Fill/ - '
Clayey 20.4 28 0 - 0.08 ~0.95
Sand - -

Slope Stability Analysis of the Proposed Repair

Since the slip-plane of the landslide is significantly different from the assumed slip-plane
used in a conventional retaining wall analysis/design, we performed a slope stability
analysis of the proposed repair strategy using the estimated slip-plane and the back
calculated soil/rock strength parameters (including the water pressure). Our analysis
shows that a retaining system that extends to the bottom of the slip-plane will require an
anchor load of 132.7 KN/m (9.1 Kips/ft) for a SF of 1.3. The resuits of the slope stability
analysis are attached.

“Calitrans improves mobility across Cafifornia”
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EXPLORATION AND SUBSURFACE CONDITIONS

Two borings (B-1-06 and B-2-06) drilled in the vicinity of the subject landslide in
February 2006 utilizing the rotatory wash drilling method to the maximum depth of 15.3
m. The borings locations are shown in the attached Layout Map. Standard Penetration
Tests (SPT) were performed, in the borings, at locations where fill/colluvium was
encountered.  The subsurface conditions encountered in these borings are briefly
~ described below: - - '

The borings show that the subsurface conditions at the site consists of 0.3 m (maximum)
of Asphali Concrete (AC) underlain by 3.0 to 4.8 m of fill/colluvium consisting of loose
to very dense clayey sand and silty sand with gravel. The -SPT blow count in the
fill/colluvium ranges from 7 to greater than 50 blows per 0.3 m. However, 20 to 30 blows
are typical, with refusal occurring at 3 to 4.6 m (10° to 15°). The fill/colluvium is
underlain by gray to yellowish brown, hard to very hard, intensely fractured and
. moderately weathered Granite (rock). See attached boring logs for details.

Due to the drilling method used (Wef,rotat_ory), groundwater was not measured in the
borings during drilling. However, we anticipate that a perched groundwater condition
develops at the site during the rainy season.

Log of Test Boring (LLOTB) sheet should be included with the contract plans. The LOTB
sheet(s) will be forwarded to you upon completion.

 RECOMMENDATIONS

The most viable repair strategy for this location is to construct a soldier pile tieback
retaining system. However, since the slip-plane is located about 5.5 m below the roadway
elevation (at the proposed retaining wall location), a conventional soldier pile tieback
wall with a retained height of 6.1 m will require a large excavation in sloping ground.
Large excavation is not desirable at the project site because of environmental concerns as
well as constructability issues such as material stocking piling and disposal. Therefore,
we recommend a closely spaced soldier pile retaining system with one row of tiebacks as
shown onthe attached Typical Section. The piles should be spaced at a maximum
spacing of 2.5 times the pile diameter to develop full arching between the piles. This will
eliminate the need for the lagging between the piles and consequently the need for the
large excavation. Lagging will be needed in the upper portion of the wall above the

“Caltrans improves mobility across California™
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whaler. The minimum bench in front of the lagging portion'of the wall must be 1.5 m
wide as shown on the Typical Section.

It is our understandmg that the proposed wall will be located at the existing guardrall
location and it will conforin to the existing fetaining wall located at the southern end of
the landslide. The approximate beginning and end of the proposed retaining wall are
shown in the attached Layout Map The wall should tapcr at1:2 (Vemca] to honzontal) at
‘the: north end. -

We recommend the following requirements/criteria for the anchored sold;er plle retammg
system des1gn . : '

Earth Pressures

For-active earth pressure against the wall/piles, use the following:

e From top of the wall to the full design height, use active earth pressure coefficient
(Ka) of 0.32. This Ka was computed using the back calculated sirength properties
of the sliding mass (internal friction angle, ¢ = 28°, cohesion, ¢ = 0 kPa, and total
unit weight of soil, y = 20.4 KN/m®). Below the full design height, use Ka of 0.27.
This Ka was computed using engineering properties of fill (internal friction angle,
¢ = 35°, cohesion, ¢ = 0 kPa, and total unit weight of soil, y = 20.4 KN/m®).

For passive earth pressure against the soldier piles, use the following:

« Use passive e;uth pressure coefficient (Kp) of 3.7. This Kp was computed usiﬁgg
engineering properties of fill (internal friction angle, ¢ = 35°, cohesion, ¢ = 0 kPa, and
total unit weight of soil, y =21.2 KN/m’).

e TFriction Factor 8§ = 17°

For seismic earth pressure against the wall/piles, use a constant pressure of 3H kPa
(rectangular pressure diagram), where H is the full wall design height.

For traffic loading, use a constant pressure of 3.35 kPa (rectangular pressure diagram) to
a maximum depth of 3.0 m below the top of the wall. This pressure is equivalent to 2 0.6
m of surcharge immediately behind the wall.

“Caltrans improves mability across California”
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Vertical Cap.acitv of Soldier Piles

Soldier piles should be embedded a minimum of 5.0 m below design height as shown on
the attached Typical Section and the pile spacmg should be lmzuted to not more them 3
times the pile diameter. - '

The ultimate vemcal CO_IIIpI.'BSSIOIl and tension capacmes of the piles are summarized in -
Table 3. '

' TABLE 3 - Pile Friction and Tip Coinpression Capacities

Ultimate : Allowable
: (KPa) ___ (KPa)
Unit pile shaft friction per unit surface :
area of the pile length below the full 81.7 "40.85 (SF=2)
design wall height
- Pile tip compression bearing pressure per 5156.8 - 1718.9 (SF=3)
unit tip area of the CIDH piles

Use 60% of the compression shaft resistance values to calculate z‘he ultimate tenswn (uplifi)
resistance of the pile.

Tieback Anchors

The minimum tieback anchor load should be 132.7 KN/m (9.1 Kips/ft). This anchor load
was determined by slope stability analysis. The minimum unbonded length of the tieback
anchor should be 10 m.

CORROSION -

The corrosion testing has not been completed. We recommend that the site be considered
corrosive until testing is completed. We will provide the corrosion tests result as soon as
they become available.

“Caltrans improves mobility across California”
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CONSTRUCTION CONS[DERATIONS AND REOUIREN.[ENTS

The following construction considerations and requirements should be included in
the design and construction specifications for the proposed wall:

¢ The Contractor may encounter difficult drilling for the CIDH piles. This is likely due
to the presence of loose material in the top 3.0 m and hard to very hard rock below the
depth of 3.0 m. Groundwater may be encountered depending on the season. Casing of
drilled hole may be required Where loose m‘aterial 1s encountered.

e Installation of the CIDH piles should be performed in accordance with Section 49-4 of
the Standard Specifications. _

o The dnlling and concrete placement for CIDH pile construction shall be staggered.
No open holes shall be adjacent.

* * % * *

If you have any quesnons please call Eduardo Ortega at (510) 286-4821 or Wajahat Nyaz
at (510) 622-1777.

Attachments: Vicinity Map, Layout Map, Borings Log, Typical Séction
c: TPokrywka, WNyaz, E@rtega, Daily File, Route File

Eduardo ©rtega/mm/0P6501 Foundations.doc
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XSTABL File: SCROPM_1 5~18-%* 10:22
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XSTABL

Slope Stability Analysis
using the
Method of Slices

Copyright (C) 1992 A 96
Interactive Software Designs, Inc.

. Moscow, ID 83843, U.S5.A.

All Rights Reserved

A% %k ¥ % ok X N % ¥ Ok F #*
* ik % kok % ko k ® ® H F
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Problem Description : -

BACKANALYSIS CHECK FOR SLIDE A’i‘ 05-5Cr 9 PM 1.8

10 SURFACE boundary segments

Segment x-left y-left x-right v-right Soil Unit
No. (£t) {£t) {£t) . {fc}’ Below Segment
- i 18.0 35.0 44.0 58.0 1
2 44.0 559.0 55.0 66.5 L
3 55.0 66.5 58.4 69.0 1.
4 58.4 69.0 61.6 72.3 i
5 6l.6 72.3 65.6 72.3 1
G 65.6 72.3 66.2 72.5 1
7 66.2 72.5 68.0° 79.0 1
8 68.0 79.0 78.0 79.4 1
_ g 78.0 79.4 50.0 79.8 1
10 90.0 79.87 - - 87.0 98.0 1

1 Soil unit(s) specified

Soil nit Weight Cohesion Friction Pore Fressure Water
Unit Moist Sat. Intercept mngle Parameter Constant Surface
No. {pcf) {pck) {paf} {deg) Ru (psE) No.

1 130.0 130.0 .0 28.00 .080 .0 0



Trial failure surface specified by
the following 7 coordinate points

Point x-surf y-surf

No. (£t} (£t}
i 44.00 59.00
2 48,00 59.00
3 60.00 ~ Bl.00
4 65.00 T 64.00
] "76.00 T4.00
6 78.00 76.00
7 79.00. 79.43

' *******t****+*¥***************+*******************;
SELECTED METHOD OF ANALYSIS: Spencer (1973)

AEFRANNANE AT R AR h AR TRk h bbbk dt bk kb ddddrd bbbk b hbhrd

ek ww kI IRk h kR kA AR I bk kb hdrdddkrrhrrrdrdkkere

SUMMARY OF INDIVIDUAL. SLICE INFORMATION

****************************************

Slice x-base y-base height width alpha heta weight

{fE) -£6) {£E} § =] {1b)
1 46.00 . 55.00 " 1.36 4.00 .00 34.29 708.
2 51.50 58.58 4.53 7.00 9.46 34.29 4123.
3 56.70 60.45 7.30 3.40 5.46 36.33 3227.
4 55.20 60.87 8.96 1.60 5.46 45.88 1B63.
5 60.80 61.27 10.21 1.60 18.43 45.88 2123.
6 63.60 62.20 10.10 4.00 18.43 .00 5252.
7 65.80 62.97 9.43 .60 18.43 18.43 736.
8 67.10° 63.37 12.38 1.80 18.43 . 74.52 2898.
9 68.50 63.83 15.19 1.00 1B.43 2.25 1974.
10 72.350 67.00 12.18 7.00 40.60 2.29 1i0B4.
1l 77.00 73.0D 6.36 2.00 71.57 2.28 1654.

12 78.50 77.72 1.70 1.00 73.76 1.91 221.

Iter # Theta #05_force FOS_moment
2 25.9158 1.0916 1.1144
3 26.2063 1.0931 1.0916

4 26.1968 1.0930 1.0931



SLICE INFORMATION ...

Slice
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U-bhase

{1b)

57.
334.
262.
151.
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443.
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U-top
{1b)

oo oo oo
P ST ST

P-top i3]
{1b)

.

4

OO0 Do o000 o oao

woome-o Ut WP

[
Q

11

Base
x-coord
(ft)

46.00
51.50
56.70
-59.20
60.80
63.60
£5.90
67.10
68.50
72.50
77.00
78,50

Normal
Stress
{psf)

228.
629,
1014.
11244,
1213.
1200.
i121.
1472.
1805.
1004.
245,
59.

6

owumP WP R ooWW,

Vertical ~

. Btress

(psf)

177.3
588.9
949.0

1164.6
1327.1
1313.0
1226.3
1609.8
1974.3
1583.4
B26.8
221.0

Pore Water
Pressure

{psf) -

14.2
47.1
75.9
93.
106.
105.
58.
128.
157.
126.
66.
17.

SO oo oM N

Shear
Stress
{psf)

104.3
283.3
456.5
560.2
538.7
533.0
497.8
653.5
801.4
426.8

87.3

20.5

B L R

-l o

Right
x-cooxrd
(ft)

48.00
55.00
58.40
60.00
61.60
65.60
66.20

Force
Angle

{degrees)

26.20
26.20
26.20
26.240
26.20
26.20
26.20

Int

erslice
Force
{1b)

465.
1857.
2946.
3575.
3814.
4406.
4489,

Force

Height
{£t)

LI ST N I UG i o

.58
.67
.95
.08
.20
.49
.54

Height

(£

g oW om MmN

£}

.73
.33
.27
.65
77
.43
.43

Ra

elta

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
© .00

Boundary Height

tio

.361
.264
.236
.216
.204
. 264
.270



8 68 .00 26.20 4815. 2.65 15.33 L3173

9 69.00 26.20 5038. 2.68 15.04 .178
10 76.00 26.20 1653. 3.00 9.32 .322°
i1 - 78.00" 26.20 20a. 1.47 3.40 .433
12 75.00 .00 0. .08 .00 .000

Total Narmal Stress 84s.37 (ps=f)

- Pore Water Pressure = 79.25 ({psf)
Shear Stress = 374.14 {psf)
—:—‘Total Length of failure surface =  44.77 feet

" For the single specifiedisurface-and the assﬁﬁéd angle
of the interslice forces, the SPENCER'S (1873}
procedure gives a : :

- FACTOR OF SATFETY = 1.4893
Total shear strength available ' )
along specified failure surface = 164.238+02 1b



SCROPM_1 5-18—»» 10:22

05-SCr9PM 1.8

100 _ SPENCER'S METHOD, FOS for Specified Surface = 1.093

80

o
o
1

A
(=]
)

Y—AXIS (feet)
|

20

T I R T . l ¥ I T l - T I ¥ I L3 I
0 20 40 60 80 100 120 140
: X—AXIS (feet)

BACKANALYSIS CHECK

160



THRUST LINE LOCATION INTERSUCE FORCES

B0 _ 8
= W 5 ]
® 75 3 a7
£ T2 4]
70 J oz
w7 b 3
e 65 ] g 2 ]
o] [V
Q =
3 60 3 8 4
| B 3 [« I I -
- . ] .
LTI AT TR T PRTT RTRET STWE SPOTE FUPIE FETEY RPEL Uy v [OPTTITEY TUUTE FUVTT PRTTE PRVPE TN S |
40 45 50 55 60 65 70 75 B0 85 890 4—0 45 50 55 ED 65 70 75 80 85 90
2000 variical normal pare watar i SPENCER'S METHOD,
= o T L & Constant Angle, Theta = 26,20 dag.
u N e 35 : -
. = 1500 I
@ 1000 =
i z2
) - 20
E 500 [N]
s 2 15
x5 1 € [<]
m 0 Lol e s SO vwa o W PUVIN PUTIT JE TS (| I FUETY FETTE PPEPE FRTTL FRTRE FERTINVERE FRTRE Vo e
40 45 50 55 &0 65 70 75 BO B85 80 40 45 S0 35 €O 85 70 75 80 85 80
X—COORDS (fast) - . X—COORDS (feet)

05-SCr 9 PM 1.8 -
SPENCER'S METHOD, FOS for Speclfled Surface = 1.093

BACKANALYSIS CHECK
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Equipment: StationfKP: Boring [D.;

Mohile B47 ) ' ) B-1-06
Hammer: Offsed Dislance/Lina: - S : Date Completed:

Safaty semi-automatic drop (140#/ 30") 1-10-08
Drilling Method: North/Eask Hole Diameler:

Rotary wash 1828360.9ft / 6111161.9# 3.7In
Samgiing Method: Ground Surface Elevsiion: Tatal Depth:

SPT, Rock Core 458221t : 50.2ft
Notes: Depth 1o GWidale measured: - Loggad By:

: DL Appelbaung

E 5 sk

=20 I B HEINE . |2 E

8— Elg |3 Descriptian EZl =[5 || I - Remarks

< |z |8 VRN N Lo - ool T IO P~

2 | E1E|& BE EBd2|g|5|0e] B i

= i | i dd|l 8 {Bagn (0|8 23 cF [EM

i [a o |6 mo | w mule | ®)F |08 B 0o

hol mix and cokd mix. 1 56 >"

1518.27| 0.30 1 ) O

CLAYEY SAND (SC}. loose, brown, rmofst,
subangutar, fine o coarse sand, [ew plasticlty,
trace angtlar fine GRAVEL.

~
4]

1517.96] 0.61 | 2

<

}

|

7
© O

1517,856 0.81 | 3.

~
[#)

[1517.35) 1.22 | 4

©o.

[1517.05 1.52 | 5

[IENNAENRRRNNREARRNEIRNR

NN

_ 2 2 |83 4 e SPT pushed rock. Use =4 [2XN for
1516.74) 1.83 | & ] 23 O (st
— GRANITE: gray. moderalely wealhered, very hand, - ? o
1 intansely 1o moderately fraciured, fron oxide
1515.44) 2,13 | 7\ [ slained fracture surfaces. 3 a0 o

CLAYEY SAND {&C}); loose, brown, moist,
subangular, fine to coarse sand, low plasticity,
trace angular fine GRAVEL. -

L4
&)

1516.13) 2.44 | &

»
<

1515.8% 274 | 9

1515.53| 3.0 |10

31| 53 SPT pushed reck, Use N=B (2XN ior
. : firs! 6%,

LI T ITT T

N
°q

151822 3.35 | 11 " e 16 e
. GRANITE: gray, moderalely weathered, very hard, 15
inlensely to moderalely fractured, Iron oxide (4}
H514.82| 366 | 12 stained fracture surfaces. - 5 43 b O
srasil aes |1 1] | DECOMPOSED GRANFE =7 ©
' : b [| Well-graded SAND with SILT (SW): very dense, D
' reddish brows, moist, angular, fine to coarse sand, o
: M nonplastic, lrace subangular fine to coarse
1514.31 4.27 14 GRAVEL and small COBHLES. b

—
hYd
o @

1514.000 4,57 {15

o

BO

1
O

[1513,70( 4.8 |15

o

<
T T O T O T O L T O T O O O O O O O I T

L LT O T T LTI T T T

1512.38 518 |17 & ' e
.'. o
1513,08] 549 {1614} 7 100 > G
<o
L
151278 s79 |19 N[0 > G
| &)
1512.48) 6.10 | 20 . " P G
{continued)
Department of Transportation Ea: 05-0N9703
Division of Engineering Services Date: 2-1-08 B-1-06
Geolechnical Services Drafted By: DL Appelbaum
Office of Geotechnical Design - Morth 05-SCR-9 / KP 2.93 (PM 1.8) 1of 3
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E g -
o a 0 — F= B
= — m o E = = =1 P_:
a E E]|8 Dascriplion H2 8 [z | = Elg |8 :
E|l=zlz|¢2 ¥ Wa!l o |8 |FElE |5 B remarks
Bk b8 HEEEHERE RS
] a |6 |d gl & BEle|e|SI58 HEI58
1 DECOMPQSED GRANITE ~F ot
4[| Well-praded SAND with SILT (SW): very dense, 8 96 b H
151217 6.40 {21 reddish brown, moisl, angular, fine ta coarse sand, -
[ [of || nonplastic, trace subanguiar fire to coarse <o 7
=) { GRAVEL and small COBBLES, {confinuet]) b & —
1511.87| 671 |22 [ o -
[ b ¢ -
1514.56) 7.01 | 23 =], & < -
— 14 > O =
1511.26) 7.32 | 24 1 O -
'] I e
. :' D C ]
fis10.98 7.62 | 25 [, [™ O E
: =k ] &8 PG ]
- 1 - I
1510.65 7.92 | 26 [ 1] 9 |
- HI b -
5103 23 ey | o ]
- GRANITE: gray, inlensely lo moderalely b Q) R =
I— weathered, very hard, very Intensely io inlensely -
1510.04) 8.53 |28 fractusad, ran axlde stained fractire sirfaces, < -
- = X =
1500.73 B84 |29 5 . 1° L]
; : - -l > -
150043 9a |30 Y o] ¢ ™
- DECOMPOSED GRANITE ‘ P -
{|&[| SANDY SILT with GRAVEL {ML): verydense, - || 1© %64 o -
1509,12] 9.45 | A1 [ yellowish brown, moisl, subangular, fine sendfine -
"t 1ol || gravel, low plasiicly. . P -
. O -
wsosag s7s |00 ¥ -
o I~ GRANITE: gray, iniensely 1o moderalely - -
] waathered, very hard, vary intensely lo intensely [+) -
1508.51| 10.06 | 33 fractured, iron oxide slafned fracture surfaces, e -
- o -
1508.21[ 10.36 | 34 E b -
| o -
150784 1067 (AN ] b G H
DECOMPOSED GRANITE —
SAMDY SILT with GRAVEL (ML): very dense. A1 . |85] o O =
1507.60] 10.97 yellowish brown, moist, subangular, fine it coarse | - D -
sandfline grave), low plastieity, ! R -
GRANITE: gray. intensely weatherad, hard, very 3 < =
1507.40| 11.28 intensely fracturad, pockets of decomposed b -
praniie: SANDY CLAY (CL), vary dense, yellowish -
brown, malst, fine sand, medium plasticity. o -
1506.99] 11.58 D -
< -
G060 1189 [3e X ] PG _—":
GRANITE: gray, intensely to moderalaly O [
‘weathered, hard to very hard, intensely to 5 FERET -
[1506.38] 12,18 modérately lractured, iron oxide stalned fratiure 1 > [-]
surfaces. o -
1506.08| 12.50 > G [~
< -
1505.77| 12,80 P =]
- O -
1505.47| 13.11 P < E
' ' ] -
b ¢ ]
1505.16] 13.41 < ]
LA -
{continued)
Department of Transportation EA: 05-0N9703
Division of Engineering Services Date: 2-1-06 B-1-06
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:E: E 0 £ ﬁ
Z k=3 — =4 . 8 E %, £ = |2 &
E E|E}S Description FZ2|l @ s | o % |5 |2 Remarks
& x g 2 w0 | » @ | djF|[ |5 2] o
< = = = a| o |a alal=|a s 2E
& & |E HEl £ 123 818] 2|25 25 R
W | o |aola | 6 Bl E|el 3|68 G868
%050 CGRANITE: gray, Iniensely 15 moderaiely 13 BB | 11 k4 |
1504.08) 13.72 | 45 [ wealhered, hard to very hard, Intensely to b —
- moderately fraclurad, iron oxide stained fracture o ]
— surfaces. fconlinued, =
1504.55) 14.02 | 48 f ) b & -
~ <o !
1504,25| 14.33 | 47 [ > -
= ¢ =
1500.94 14.63 | 48 b -
= v g
1503.64 14.84 | 49 [ P <G -
= O .
|rs0333| 1524 | 50 3 T b ) i
- [ Batlom af Hole 21 15,30 m (50.2 i) on 1-10-08 =l nstatied slopa inckinomeler casing. |-
- Backfillad snulus with #8 sand, [l
150303 15.5¢ | 51 - } Instalied & Manitaring Well caver, -
- - ' - -
1502.72| 15.85 | 52 [ ]
1502.42| 16.15 | 53 | - - =
1502.11) 15.46 | 54 E - -
.|1501.81| 18,76 | 55 E - -
1501,50] 17.07 | 56 - - =
1501.20|17.37 | 57 | =
1500.89] 17.68 | 56 | -
1500.58) 17.98 | 59 [ -
r500.25] 18,28 | B0 ]
1499,08| 18.59 |&t [ - . -
140068 18.00 | 62 [ -
143937 19.20 | 63 - ; -
1499.07] 19.51 | 54 [ ) -
1438.76| 19.81 | 85 ]
- -]
1498.46] 2012 | GE E -
1496.15| 20.42 | 67 [ -
149785 20.73 | 63 5 =
1457.54] 21.03 | g5 -
Departmenit of Transportation EA: 05-0N9703
Division of Engineering Services Date: 2-1-06 B-1-06
Geotechnical Services Drafted By: DL Appelbaum
Office of Geotechnical Design - North 05-SCR-9 { KP 2.93 (PM 1.8) dar3
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Equipment: Station/KP: Baring ID,;
Mobile B47 B-2-06
Hammer: ’ Offset Distancelling; Date Complated:
Safety semi-automatic drop {140#/ 30") 1-11-06
Briling Mathad: ' North/East Hole Diameter:
Rotary wash 1828321.0876111179.21t 3.7in
Sampling Method: Ground Surface Elevation: Total Depth
.SPT, Rock Core 4980.2ft 44 0ft
Noles: Dapth to GW/dale measurad: Logged By:
DL Appeibaun
E 1 B
E _ 5 [E
Elel=l%8 CHEHENE . | B B
2 E =2 Deseriplion H = o g {>|—= ‘g £ % Remarks
T T T o ol o|eldlf|m|E w o o
= - = £ ol B |a ER I - e H cc
Dol | W e SE| 51288 (3|e|zg E5EH
[T} [=1 o |u i | o [melElae|] (a8 w= |3y
het mix and eold mix, 1 an ~
D
1517.67| 0.30 | 1 ] 7 o
- 1 DECOMPOSED GRANITE b )
= | SILTY SAND (SM); [oose, brown, maist, angular,
1517.38( 0.6 | 2 [ ) fine to coarse sand, nonplastic, irce angular fine O
H || 1 eraveL, - -
my - e
“is1raE 0m |3 3 e}
. b ¢
1516.75) 122 | 4 [519. i Lo B
, - . . X i
1516.45 1.52 | 5 & - ML
: T 2 7 |80 e
- LY -
1516.14) 1.83 | & [~ <
mhP e b
: - GRANITE: gray. moderately weatherad, very hare, 3 71 o) -
[1515:64 233 | 7 O] ¢ intensely [ractured, iron oxide stain2d racturz -
- surfaces, lenses of decompased granfe: SILTY > - i
i SAND with GRAVEL, dense, reddish brawn, o) 3
1515.59) 244 | 8 maist, angutar, fine to coarse SAND, fine to ]
"__|'4 roarse GRAVEL, nonplastic. D =
151523 2.74 | 9 E © -
- b ¢ -
1514.82] 305 |10 5 o -
) 3 3 X -
= o -
N514.62] 3,85 |11 XA o e b <) L.
—* Well-graded SAND with SILT anu GRAVEL {SW}) -
1] very dense, reddish brown, moist, anaular, fine o ) '—
1514.31] 3.685 | 12 :5 coarse sand, fing 10 coarse griol nonplantin <l Dl
=) o t:
1514.01 3.95 |13 [2}] D &) |
3 <
1513.71| 4.27 |14 . - P
-
- X <
1513.400 4.57 |15 =3’ _ 5 | 44 [120] &0 b
m &0 <
1513.10) 4.88 |16 I, &0 > d
- G gy el T || © 1001 11 e
1512.78) 518 |17 intensely 1o maderately fractured, Iran oxide . P
[ stalned fracturs surfaces, kznsas of decomposed [¢]
1 granite: SILTY SAND with GRAVEL. dense, b O
1512.48) 545 (16 7 reddish brown, mais!, angular, fine ta eoarse
[ SAND, fine to coarse GRAVEL, nonplastic, $
1512.8| 578 |18 P G
- <o
1511.00] 6.10 | 20 P
feoniinued}
Department of Transporiation EA: 05-ONS703
Division of Engineering Services Date: 2-1-06 B-Z-06
Geotechnical Services Dratted By: DL Appeibaum
Office of Geotechnical Design - Norih 05-SCR-8/ KP 2.93 (PM 1.8) ior3
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Office of Geotechnical Design - North

3 1 3
-~ o| B g e g H
5 |l =8 E _%_ =l =15 & .
= = - | Description 2| @ |5 >l = ‘G B = Remarks
g = |z |8 ol e 2 lg|R lF [© |54
[=% [=% - &l EE
bl | |8 EHElE 3888|025 8cE
o o al|la | 0 @hle|e|Z|d8 w2 |50
- no [enses of decomposed granita, Fi oo 10 i -
[ D -
1511.57| 6.40 | 21 [ o ]
- xe -
1511.27| &71 |22 [ o -
= b G =
[1510.96| 7.01 | 23 [~ o -
, = D =
1510.66) 7.32 | 24 | ¢ -
= Xe =
1510,35 7.52 | 25 [ ] ) TR o |
H very iniensely to moderately fractured, lenses of b & -
| decomposed graniie: SILTY SAND wilh GRAVEL, - I
1510.05 7.92 | 26 [ dense, reddish brown, moist, ngular, fine lo O =
[ eoarse SAND. fine ta cparse GRAVEL. nonplastic. b & ]
1500.74) 8.23 | 27 I - O -]
- D E
1509440 853 | 25 H % =
- - PG -
1508.13) B84 |29 [ . © -
- - X =
1508.83) 8.14 {3o E % E
) - interisely o moderately {ractured. 4 7410 P ¢ - [
- - o -
1508,520 9.45 [ 31 -
= : . D & =
508.22( 875 | 32 i o F
, ) - D i,
- o -
1507.91 10.06 | 33 - b ¢ E‘
- < -
1507.61] 10.36 | 34 b ]
- o a
-
1507.30) 10.67 [ 35 [ ' »
Hi 10 - 40 8 o H
jeorge| ez fasile I 5 ol _”
L 'l SILTY . -HD with GRAVEL (S% v ERS i : ) ! :
1. reeldizh t zown, rasist, solrang Jdor, fime 1o e P i s .
1506.69) 11.28 | 37 [} sand, luiz gravel, nonplastic, i 3 -
=1 o] -
1508.39 11.58 | 38 H’ b G ]
_ 1= o2 -
1506.00{ 12.89 | 30 P <G -
1 - o =
1505.78| 12.19 | 40 |5 i P < -
= 1 63| 0 o -
is05.48) 1250 |41 il =
= o -
[—~p P < -
1505.17| 12.80 |42 [ [
- o -
R o e — et e e e e — — b & ]
i s04.87] 13.11 | 43 - GRANITE: gray, moderately wealhered, very hard, -
’ . — very intensely o intensely fractured, iren oxide O -
] stained fracture sufaces. b O -
1504.56) 13.41 { 44 e I 2 -
. Botiom of Hole al 13.41 m (44.0 ft) on 1-11-06 Backfited with benlonite chips and =]
{continued)
Department of Transportation EA 03-ON9703
Division of Engineering Services Date; 2-1-06 B-2-08
Geotechnical Services Drafted By: DL Appelbaum
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Equipment: Station/KP: Boring 102
Mobile B47 B-3-06
Hammer: : : - ' Offset Distancelline: Dale Completed:
Safety semi-automatic drop {1408/ 30") 1-12-08
Drrilling Method: North/East Hole Diamalter:
Rotary wash 1828415.6ft/ 6111141.4ft 3.7in
Sampling Method; Ground Surface Elevation: Total Depth:
SPT, Rock Core 4985 ,6it 40.0
Notes: Depth to G\W/date measurad: Logged By:
DL Appelbaun
‘E 5 c [z
-— o — =
- - P - B E & £ = g ‘E
g E [ Description | Z| B 5 ||~ ki 2 g Remarks
< T e 2 o | o (= o i =B @ o o)
£ E & 2| 2 {93 eia_[&§ [ES
g0 h | &|8 BE|EE9815|g|2E Ss ks
o] a a|a e 6 BHEe|le|ZFlo8 vl 0o
_/n SANDY iean CLAY (CL): hard, brown, moist, fine 1 4 v -
7 to medium sand, low plasticlty. - b & -
519,28 0.30 | 1 [T ;/‘/e ' o o =
= ;/n b ¢} =
Hsia.05 061 | 2 (=, O -
- E ~ -
=1 > G - ]
| |4 4 —
st 081 | 3 [ <o -
13/ o X -
- mE - -
1s18.38) 1.22 | 4 [0 e -
. &4 B 1 X% -
B B~ O -
1s18,07) 152 {5 %8 e -
- c DECOMPOSED GRANITE _ 2 10 |27 | 80 =
—1.|- SILTY SAND (SM): dense, reddish hrown/gray, & -
4517.77] 1.83 | 6 4 mais, fine 1o medium sand, low plasticity. 7 Xe -
: - } " ') _ -
Hsi748f 243 (72000 ] 3 0 b -
e DECOMPOSED GRANITE O H
| #{] SILTY SAND with GRAVEL (SM): dense, reddish -
h517.46] 244 { 8 1. brown/gray, moist, angular, fine in medium sand, > -
™ | fine 1o coarsa gravet, nonplastic. o -
Ay -
1516.85 274 | 9 [} | POC -
1, w8 -
= 4 b O ]
1516.55 3.05 |10} o ]
i |— 4 B 32 | a7 -
=N " - D> G =
516,24 335 |11 4 o -
h g 3 K | 18 5 O -
- GRANITE: dark gray, imoderalely weathered, hard, 5 89 I
1515.94) 366 |12 7 Intensely to moderziely fractured, fron oxide L -
- staining on fraciure surfaces. b O T
515,83 3.96 {13 | ) < -
™ T b g -
[1515,33| 4.27 {14 [ : o -
- very Intensefy fractured, > —
1515.02) 4.57 | 15 B : © -
: ’ " B 75110 b G -
| cEComPosED GRANTE ] © =
151472 4.88 116 3, SILTY SAND with GRAVEL (SM); very dense, D -
=] | J| reddish brawn/gray, moist, zngular, fine lo coarse o -
- — "\ sand, fine gravel, ponpglastie, _ __ _ _ _ ] . H
1514.41| 5.18 |17 GRANITE: dark gray, modemlely weathered, very D ¢ -
- hard, Intensely fractured, iron oxide siaining on o -
[ fracture surfaces, H
1514.11| 5.48 {18 [ e )
- intansely to moderalely fractured. (e 1
i513.81 578 E19 K P 0 ]
{canlinuad)
Department of Transportation EA 05-0NG703
Division of Engineering Services Date: 2-1-06 B-3-06
Geotechnical Services Drafled 8y: DL Appelbaum
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ELEVATION {m)

DEFTH {m)

DEPTH (i)

Graphic Log

Description

Sample Typa

Bample Number

Drilling Method”?

Shear Slrength
Casing

Sample Blows
Blows per ‘
Recavery (%}
RQD (%)

wit (%)

Dry Density
{pch)

{tsh)

Foot

Remarks

1504.26
1503.95
1503.65
543,34
1503.04
1502,73
1502.4'.‘1_
150212

[1501.82,

- 801,51

1501.21
1500.90
1500,60
1500.25
1458,99
1450,68
1453.38
1488.07
14508.77
1496.47
1498.16
149786
[1497.55
[497.25

1496.94

—_
w
e
[ 5]

14,02
14.33
14.63
14.94
15,24
15.54
15.85
16.15

16.46

16,76

17.07
47,37
17.68
17.98
18.29
18.59
18,90
19,20
18.51
19,81
20.12
2042
2073

21.03

54

45

45

47

48

43

50

a1

52

| 53

55

55

53

59

60

51

&2

[:x]

&4

85

66

A3

&9

capped with QuICksel PCC.

T A T T A e TR L T ey T e VO T T L Ve T T e N T T T AT R T PIVTdRTIq]]
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Division af Engineering Services
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FOUNDATION REVIEW

DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES

Date: /‘3/(‘1’/‘38

To: Structure Design
— Preliminary Report
2. R.E. Pending File
3. Specifications & Estimates § Loy< /(Q./a_,f/ uj“/((
4. File ! Structure Name
-_
Geotechnical Services &) = 5 Cr - pa) — /. 8
1. GS (Sacramento) District County Route Post&ar
2. GS ™~ .
District Project Development oS ~ 0Py ol 36E o818
District Project Engineer E.A. Number Structure Number
Foundation Report By: E ds ’(‘c, < Dated: 7 / L /Q T
F
Reviewed By:  ax F(‘ 1edhal wa (OSD) L. F/' e (GS)
General Plan Dated: ¥ 0 /9 {o ) Foundation Plan Dated: /& /1 /06

ENO changes.  [__| The following changes are necessary.

FOUNDATION CHECKLIST
3 ~
» Pile Types and Design Loads Footing Elevations, Design Loads, and Locations ___Lote's
- Pile Lengths , Seismic Data __. Fill Surcharge
Predrilling Location of Adjacent Structures and Utilities ~ Approach Paving Slabs
. Pile Load Test Stability of Cuts or Fills . Scour
Substitution of H Piles For Fill Time Delay = Ground Water
Concrete Piles CI Yes :| No . Effect of Fills on Abutments and Bents _._ Tremie Seals/Type D Excavation

Y — 17 P

Ofice ohStedCture Design Branch No. Geotechnical Services
Rev. 10/02



