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M e m o r a n d u m Flex your power! 
 Be energy efficient! 
 

To: MR JOEY AQUINO Date: March 11, 2013 
Senior Project Engineer, Branch 3    File: 05-SCr-009-PM3.7/18.7 

DIVISION OF ENGINEERING SERVICES    Stormwater Mitigation 
STRUCTURE DESIGN  EFIS 050000317 

  EA 05-0Q5901 

Attn: Michael Bergman 

     
From: DEPARTMENT OF TRANSPORTATION 

DIVISION OF ENGINEERING SERVICES 

GEOTECHNICAL SERVICES  

 

Subject:  Final Foundation Report 

 

Scope of Work 

A Foundation Report (FR) is provided for the above referenced project. The project is located on 

Highway 9 in Santa Cruz County, between Santa Cruz and Felton. Construction of a retaining 

wall and viaduct near post mile 3.8 is proposed to support the outside shoulder of the northbound 

lane and prevent sediment transport to the San Lorenzo River below the highway. Review of 

published geologic data and previous geotechnical reports, field reconnaissance, geotechnical 

instrumentation, and foundation calculations were performed as part of the geotechnical 

investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 

recommendations. This report supercedes the Revised Preliminary Foundation Report dated 

April 10, 2012 and the Foundation Report dated March 6, 2013. 

 

Project Description 

The existing roadway on this rural section of Highway 9 consists of two 11-foot wide lanes with 

narrow shoulders. The outside edge of pavement on the northbound lane is backed by an unpaved 

shoulder approximately 2-5 feet wide. Steep, tree-lined slopes adjacent to the unpaved shoulder 

stand above the railroad and the San Lorenzo River far below the highway. The edge of 

pavement on the southbound lane abuts the toe of the cut slope above the road. Cut slopes above 

the road are approximately 1:1 with some localized cuts adjacent to the highway as steep as ½:1, 

while slopes below the road vary from approximately ¾:1 to 1:1. Redwood trees line the tight 

curves and limit sight distance on this windy section of highway. Existing concrete barriers on 

top of retaining walls are located at either end of the project limits.  

The project proposes to construct an anchored soldier pile wall from “LOL” Station 201+59.41 to 

202+95.41, for an approximate length of 136 feet. The maximum lagged height of the wall will 

be 30 feet with 3 rows of ground anchors. Single-column bent supported reinforced concrete slab 

viaducts are proposed from “LOL1” Station 200+17.41 to 201+59.41 and Station 202+95.41 to 

203+97.41. Refer to the attached General Plan provided by Structure Design. 
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Pertinent Reports and Investigations 

The following publications were used to assist in the assessment of site conditions: 

1. District Preliminary Geotechnical Report. Dellamas, Zeke. EA 05-0Q5900. June 8, 2009. 

2. Revised Preliminary Foundation Report. Turner, Ryan. EA 05-0Q5901. April 10, 2012. 

 

Field and Site Investigation  

Geotechnical personnel performed site reconnaissance and a subsurface investigation to monitor 

the stability of the slopes and determine foundation conditions within the project limits. Global 

stability of the slope below the northbound lane was evaluated by looking for signs of slope 

instability, such as pavement and soil cracking, or freshly displaced soil indicative of scarps. 

Longitudinal cracking was observed in the northbound lane from approximately “LOC1” Station 

103+50 to 104+80. A slope inclinometer was installed within the area of pavement distress, but 

has not shown signs of movement at the time of this report. Continued reading of the instrument 

is planned and any new information will be conveyed to the design team as it is collected. Cut 

slopes above the highway appear stable.  

Review of historic job files encountered records of an emergency cut slope repair above the 

highway within the project limits completed in 2005. The slope was re-graded to remove a 

shallow mobilized mass that was saturated during winter storms. The repaired slope is well-

vegetated and appears to be performing well, with no observed evidence of global instability.  

Three mud rotary borings were advanced within the project limits to determine the subsurface 

conditions to be used for foundation design. In-situ soil strength parameters were determined 

using the Standard Penetration Test (SPT) for cohesionless soils. Laboratory tests were used to 

determine the particle size distribution and corrosion potential of representative samples obtained 

at depth. Refer to Table 1 for a summary of subsurface investigation information. 

Table 1. Subsurface Exploration Summary 

Boring 

Completion 

Date Equipment Hammer Type 

Hammer 

Efficiency (%) 

Approximate 

Ground 

Elevation (ft) Depth (ft) 

RC-12-001 1-31-2012 CME75 Auto 79 470.8 45.25 

RC-12-002 2-1-2012 CME75 Auto 79 473.1 35.30 

RC-12-003 2-8-2012 B47 Manual 57 468.8 50.50 

 

Site Geology and Subsurface Conditions 

 

Physical Setting 

 

The project is located in the Santa Cruz Mountains in the Coast Range Geomorphic Province.  

The Santa Cruz Mountains are a northwest trending mountain range separating the Santa Clara 
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Valley from the Pacific Ocean. Terrain is characterized by steep-sided mountains and incised 

drainages tributary to larger rivers and streams. Highway 9 follows the western bank of the San 

Lorenzo River as it flows through the Henry Cowell Redwoods State Park toward its confluence 

with the Pacific Ocean in Santa Cruz. 

 

The regional climate is generally mild with strong coastal influence. Average temperatures and 

rainfall amounts are regionally variable, depending on the terrain and elevation. On the lower 

segment of Route 9, which experiences weather similar to the City of Santa Cruz, average 

maximum and minimum temperatures are 68.0 and 45.0 degrees Fahrenheit. In higher terrain, 

near Boulder Creek, the average maximum and minimum temperatures are 73.7 and 42.7 degrees 

Fahrenheit. Little or no precipitation commonly falls during the summer months, while moderate 

to heavy precipitation in the form of rainfall occurs in the winter. Average annual rainfall in 

Santa Cruz is approximately 30.0 inches, with a record rainfall of 59.8 inches. Average annual 

rainfall in Boulder Creek is approximately 50.0 inches, with a record rainfall of 114.0 inches. 

 
Regional Geology 

 

Uplift of the Santa Cruz Mountains along folds and faults has exposed marine sandstone, 

mudstone, shale, and intrusive and extrusive volcanic rocks. Rocks exposed to the west of the 

San Andreas Fault are primarily Tertiary sedimentary and volcanic formations deposited in 

marine basins underlain by older Salinian metamorphic and granitic bedrock. The Santa Cruz 

Mountains are divided by major strike-slip faults into a series of blocks of varying stratigraphic 

sequences. Refer to Attachment 2, Geologic Map and Legend of Santa Cruz County, California, 

compiled by Earl E. Brabb, 1997, for the mapped geology of the region.  

 

Within the project limits, the predominantly mapped geologic unit is quartz diorite (identified in 

the field as granodiorite), an intrusive, crystalline, igneous rock. The granodiorite weathers from 

a granular sandy soil to a fine-grained clayey soil, as can be observed in the fill slopes 

constructed with material excavated from uphill cut slopes. Exposures of the intact rock in the 

2005 cut slope repair are visible, and appear globally stable at slope angles of 1:1 and steeper. 

 

Geotechnical Site Conditions 

Borings drilled in the northbound lane within the project limits encountered granular soils of 

weathered parent rock overlying slightly weathered to decomposed igneous rock (granodiorite). 

The depth from the roadway to the contact between the soil and intact rock encountered in the 

borings varied throughout the site, from approximately 2 feet at the southern end of the project 

limits, to approximately 20 feet in the location of landsliding.  

 

Groundwater  

Groundwater was not encountered in an open standpipe monitoring well installed during the 

subsurface investigation from the roadway elevation to a depth of approximately 35.3 feet. 

Groundwater elevations will continue to be read periodically to determine if groundwater will 

influence design and construction of the proposed structure.  
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Table 2. Groundwater Elevations 

Boring Date 

Depth to 

Groundwater 

(ft) Groundwater Elevation(ft) 

RC-10-002 3-6-2012 Dry Unknown 

RC-10-002 4-5-2012 Dry Unknown 

RC-10-002 6-28-2012 Dry Unknown 

RC-10-002 2-14-2013 Dry Unknown 

 

Corrosion Evaluation  

The department considers a site to be potentially corrosive to the foundation elements if the 

following conditions exist for the representative soil and/or water samples taken at the site: 

minimum resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. 

Bulk soil samples were obtained during the subsurface investigation and tested for corrosion 

potential at the District Materials Laboratory. The results of the corrosion testing are presented in 

Table 3. Based on the results, soils are not considered corrosive to foundation elements. 

Table 3. Corrosion Testing Summary 

Boring Depth (ft) pH Resistivity ohm-cm Chloride ppm Sulphate ppm Corrosive 

RC-10-002 1.0-3.0 8.2 3150 - - NO 

RC-10-002 23.0-25.0 8.2 5620 - - NO 

RC-10-003 1.0-4.0 8.0 4410 - - NO 

 

Seismic Recommendations 

Based on the Caltrans Seismic Design Procedure, the following active and potentially active 

faults are located within the vicinity of the project site. The Caltrans ARS Online Tool was used 

to develop preliminary acceleration response spectrum curves for deterministic and probabilistic 

seismic prediction models. An estimated average shear wave velocity of 1772 ft/sec (540 m/s) for 

the upper 100 feet was estimated to develop the curve. The ARS curve is presented in figure 1. A 

basin factor of 1.0 was assumed for this location and the Caltrans ARS Online Tool applied a 

near fault factor to the data. Faults with potential to influence the project site are presented in 

Table 4. Tabular values are provided in attachment 7. 

Table 4. Active and Potentially Active Faults 

Fault Name Fault Type 

Moment magnitude of 

maximum credible 

earthquake 

Peak  ground 

acceleration T=0 sec 

(gravity) 

Monterey Bay-Tularcitos RLSS 7.3 0.26 

San Andreas Fault Zone RLSS 7.9 0.27 
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Figure 1. Preliminary ARS Curve 

Liquefaction is the partial or complete loss of soil strength due to the build-up of excess pore 

water pressure during a seismic event. Liquefaction potential in the project area is considered low 

due to the presence of shallow rock.  

Slope Stability Analysis 

Slope stability analysis of the existing slope was performed using the limit equilibrium slope 

stability modeling program SLOPE/W to determine in-situ soil parameters for design of the 

retaining wall. Soil unit weight, friction angle, and cohesion of the soil overlying rock were 

varied to back-calculate a factor of safety of approximately 1.0 for a circular sliding surface. The 

failure surface was modeled beginning at the observed pavement cracking, passing through a 

point tangent to the observed top of rock contact, and toeing out in the soil slope below the 

highway. For design purposes, an assumed thickness of 30 feet of soil overlying rock should be 

used. Failure planes were confined to the soil and not allowed to pass through the rock. Cohesion 

was assumed to be zero, because evidence indicates that movement along the slide plane has 

occurred. Values of residual cohesion along mobilized slide planes are difficult to predict without 

extensive laboratory testing and can lead to unconservative analysis results if over-predicted. The 

following soil parameters were determined from the analysis: 

SOIL   Φ’ = 32˚ c’ = 0 psf Total Unit Weight = 125 pcf 

ROCK   Φ’ = 38˚ c’ = 0 psf Total Unit Weight = 140 pcf 
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A slope stability model of the retaining wall and slope was then modeled using the same soil 

parameters to determine the required resisting force provided by the ground anchors to achieve a 

global slope stability factor of safety of 1.3 or greater. Per BDS 5.5.5.7.1, the required horizontal 

resisting force provided by the retaining wall (PTOTAL) shall be the greater of 1.44 times the 

resultant of the active earth pressure, calculated using Coulomb’s theory with the soil parameters 

listed above and ignoring wall friction (δ), or the horizontal component of force required to resist 

landslide forces and provide a global slope stability factor of safety of 1.3, as determined in the 

slope stability analysis. A traffic surcharge of 240 pounds per square foot on the travelled way 

was considered for both cases. A design lagged wall height of 30 feet was assumed for the 

analysis. Analysis results are listed in Table 5. 

Table 5: Wall Loading 

Force Determination Analysis Method PTOTAL (kips/ft) 

Coulomb Active Earth Pressure Resultant x 1.44 28.3 

Limit Equilibrium Slope Stability (SLOPE/W) FS=1.3 31.6 

Slope stability of the wall was also evaluated considering seismic loading by applying a 

horizontal force to the wall equal to the weight of the retained soil multiplied by one-third of the 

peak ground acceleration. The pseudo-static factor of safety was approximately equal to 1.1, 

indicating adequate stability during the design seismic event. 

 

Foundation Recommendations 

Anchored Solider Pile Wall 

Stabilization of the landsliding is proposed by constructing an anchored soldier pile wall. A 

design lagged height of 30 feet is recommended. Pile sections will consist of side-by-side wide 

flange steel sections centered in a 36” diameter drilled hole. Ground anchors will be installed 

through the space between the flanges of the adjacent steel pile sections at an inclination of 20 

degrees from horizontal. Three rows of ground anchors are recommended, with a maximum 

vertical anchor spacing of 9 feet and horizontal pile spacing of 8 feet. Recommended ground 

anchor unbonded lengths are presented in Table 6. Unbonded lengths were calculated to extend a 

minimum of 10 feet past the estimated bedrock surface underlying the residual soils in the area of 

landsliding, to ensure construction of the bonded zone in competent material.  

Table 6: Ground Anchor Recommendations 

Ground Anchor Row Unbonded Length (ft) 

1 35 

2 30 

3 25 

An 8-foot or wider bench sloped away from the wall as detailed in the plans is recommended in 

front of the wall. Slope the ends of the bench up to at a maximum slope of 1.5:1 (H:V). A 

chimney drain in front of the wall to allow for water moving through the buried portion of the 

lagging to drain freely is recommended. Fully encapsulate a two-foot wide layer of Class III 

permeable material in geosynthetic filter fabric with an 8” diameter slotted pipe 6” above the 
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base of the permeable material. Outlet the slotted collector pipe with a solid pipe section sloped 

to drain through the bench and outlet through the slope below the wall.  

Pile axial loads were resolved from the vertical component of the ground anchor forces and the 

axial load applied at the pile head by the slab at each pile. Piles are assumed to obtain their axial 

resistance in side resistance only. Pile lengths below the bottom of lagging required to resist axial 

loads are presented in Table 7. Pile tip elevations are provided in the Pile & Tieback Data Table 

in the project plans. Due to the potential for movement of the bench, consideration of the 

development of passive pile resistance is recommended to begin at 5 feet below the bottom of 

lagging elevation. Negligible pile settlements are anticipated. 

Table 7: Solider Pile Recommendations 

Pile Type 

Service-I Limit 

State  Factored 

Load (kips) 

Strength-I Limit 

State  Factored 

Load (kips) 

Extreme Limit 

State  Factored 

Load (kips) 

Controlling Required Nominal 

Axial Compression Resistance: 

Strength Limit State-I 

 ϕ=0.55 (kips) 

Recommended 

Pile 

Length Below 

Lagging 

36” Drilled 

Hole 
175 187 83 340 15.0 feet 

Viaduct 

Widening and support of the highway is proposed by construction of viaducts on the northbound 

side of the highway on either end of the anchored soldier pile retaining wall. Single column 

viaduct bents supported on permanently cased 36” diameter cast-in-drilled-hole (CIDH) 

foundations with 24” diameter rock sockets below the casing are proposed. Permanent casing 

will serve to prevent caving in the soils and weathered rock near the surface and act as the 

column form where the viaduct column extends above the ground. A cast-in-place cutoff wall 

and slope paving behind the columns will prevent erosion of material from beneath the structure. 

Installation of a geocomposite drain on the rear side of the cutoff wall is recommended to prevent 

build-up of hydrostatic pressures. Refer to attached General Plan for typical details. Viaduct pile 

axial loads were provided by Structure Design. Piles are assumed to derive axial resistance from 

side resistance in the rock-socketed portions. Negligible pile settlements of less than 1 inch are 

anticipated. Pile design recommendations are summarized in the following tables. 

 

 

 

 

 

 

 



Mr. Joey Aquino                                            Foundation Report  

March 11, 2013                                Highway 9 Stormwater Mitigation 

Page 8 of 12                                                    EA 05-0Q5901 

 

“Caltrans improves mobility across California” 

Foundation Design Recommendations 
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Strength Limit Extreme Event 

Comp. 

ϕ=0.55 

Tension 

ϕ=0.40 

Comp. 

ϕ=1.0 

Tension 

ϕ=1.0 

Bent 

1 

36” CIDH 

w/ 24” Rock 

Socket 

129 210 30 382 N/A 30 N/A 

441.50 (a-I) 

454.50 (a-II), 

441.50 (c) 

433.50 (d) 

433.50 459.50 

Bent 

2 

36” CIDH 

w/ 24” Rock 

Socket 

231 359 116 653 N/A 116 N/A 

  433.78 (a-I) 

450.78 (a-II), 

433.78 (c) 

433.78 (d) 

433.78 459.78 

Bent 

3 

36” CIDH 

w/ 24” Rock 

Socket 

213 332 95 604 N/A 95 N/A 

  434.87 (a-I) 

452.87 (a-II), 

434.87 (c) 

433.87 (d) 

433.87 459.87 

Bent 

4 

36” CIDH 

w/ 24” Rock 

Socket 

230 357 94 649 N/A 94 N/A 

  433.91 (a-I) 

452.91 (a-II), 

433.91  (c) 

433.91 (d) 

433.91 459.91 

Bent 

5 

36” CIDH 

w/ 24” Rock 

Socket 

129 210 80 382 N/A 80 N/A 

  441.45 (a-I) 

453.45 (a-II), 

441.45 (c) 

433.45 (d) 

433.45 459.45 

Bent 

6 

36” CIDH 

w/ 24” Rock 

Socket 

124 203 39 369 N/A 39 N/A 

440.83 (a-I) 

452.83(a-II), 

440.83  (c) 

432.83 (d) 

432.83 457.83 

Bent 

7 

36” CIDH 

w/ 24” Rock 

Socket 

219 341 109 620 N/A 109 N/A 

432.07 (a-I) 

450.07(a-II), 

432.07  (c) 

432.07 (d) 

432.07 457.07 

Bent 

8 

36” CIDH 

w/ 24” Rock 

Socket 

219 341 86 620 N/A 86 N/A 

431.01 (a-I) 

450.01 (a-II), 

431.01  (c) 

431.01 (d) 

431.01 456.01 

Bent 

9 

36” CIDH 

w/ 24” Rock 

Socket 

124 203 65 369 N/A 65 N/A 

437.49 (a-I) 

448.49 (a-II), 

 437.49 (c) 

429.49 (d) 

429.49 454.49 

     Notes:  

1) Design tip elevations are controlled by: (a-I) Compression (Strength Limit), (a-II) Compression 

(Extreme Event), (c) Service Limit State 1” maximum settlement, and (d) lateral. 

2) The specified tip elevations shall not be raised above the design tip elevations. 
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Pile Data Table 

Location Pile Type 

Nominal Resistance (kips) 
Design Tip 

Elevation (ft) 

Specified  

24” Rock 

Socket Tip 

Elevation (ft) 

36” Permanent Steel 

Casing Specified Tip 

Elevation (ft) Compression Tension 

Bent 1 
 36” CIDH w/ 24” 

Rock Socket 
382 N/A 

441.50 (a-I) 

454.50 (a-II), 

441.50 (c) 

433.50 (d) 

433.50 459.50 

Bent 2 
36” CIDH w/ 24” 

Rock Socket 
653 N/A 

433.78 (a-I) 

450.78 (a-II), 

433.78 (c) 

433.78 (d) 

433.78 459.78 

Bent 3 
36” CIDH w/ 24” 

Rock Socket 
604 N/A 

434.87 (a-I) 

452.87 (a-II), 

434.87 (c) 

433.87 (d) 

433.87 459.87 

Bent 4 
36” CIDH w/ 24” 

Rock Socket 
649 N/A 

433.91 (a-I) 

452.91 (a-II), 

433.91  (c) 

433.91 (d) 

433.91 459.91 

Bent 5 
36” CIDH w/ 24” 

Rock Socket 
382 N/A 

441.45 (a-I) 

453.45 (a-II), 

441.45 (c) 

433.45 (d) 

433.45 459.45 

Bent 6 
 36” CIDH w/ 24” 

Rock Socket 
369 N/A 

440.83 (a-I) 

452.83(a-II), 

440.83  (c) 

432.83 (d) 

432.83 457.83 

Bent 7 
36” CIDH w/ 24” 

Rock Socket 
620 N/A 

432.07 (a-I) 

450.07(a-II), 

432.07  (c) 

432.07 (d) 

432.07 457.07 

Bent 8 
36” CIDH w/ 24” 

Rock Socket 
620 N/A 

431.01 (a-I) 

450.01 (a-II), 

431.01  (c) 

431.01 (d) 

431.01 456.01 

Bent 9 
36” CIDH w/ 24” 

Rock Socket 
369 N/A 

437.49 (a-I) 

448.49 (a-II), 

437.49 (c) 

429.49 (d) 

429.49 454.49 

Notes:  

1) Design tip elevations for Bents are controlled by: (a-I) Compression (Strength Limit), (a-II) 

Compression (Extreme Event), (c) Service Limit State 1” maximum settlement, and (d) lateral. 

2) The specified tip elevations shall not be raised above the design tip elevations. 

 

Construction Considerations 

Construction of the viaduct and retaining wall will likely require full closure of the highway.  

Groundwater was not encountered in the open standpipe monitoring well installed on site, but 

may be encountered in deep foundation excavations for the soldier piles and viaduct. Design and 

construction methods of the foundations should consider the possibility of encountering 
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groundwater and provisions to control groundwater in pile excavations shall be proposed by the 

contractor in the pile installation plan.  

Caving of drilled excavations for the anchored soldier pile wall and viaduct supports may occur 

due to presence of loose granular soils near the surface and steeply dipping fractures in the rock 

underlying soils. The use of drilling fluids, temporary casings, placement of tremie seals to 

stabilize fractured material and allow re-drilling, or other methods may be required to maintain 

excavation stability and/or prevent an inward hydraulic pressure gradient if groundwater is 

encountered. Drill records for the anchored soldier pile wall constructed at post mile 3.9 (EA 05-

452504) indicate that caving occurred in a portion of the 24” diameter drilled soldier pile 

excavations. Slurry cement backfill and re-drilling was successfully used to advance excavations 

through caving zones in the same geologic unit (granodiorite). See the attached construction 

records. 

Construction of a working bench in front of the wall may be difficult due to the steep slopes and 

narrow roadway width. Excavation of the northbound lane may be required to gain access to the 

slopes in front of the proposed retaining wall layout line, resulting in backfilling behind the 

soldier piles and lagging. Care shall be taken to ensure proper compaction of the retaining wall 

backfill prior to stressing of ground anchors to prevent deflection of the solider piles into the 

backfill. Per Standard Specification Section 19-3.03E(3), a minimum backfill height of 5 feet 

behind lagging shall be provided prior to drilling and installation of the ground anchors.  

Standard Specification 2-1.06B “Supplemental Project Information”, discloses to bidders and 

contractors a list of pertinent information available for their inspection prior to bid opening. 

Items listed to be included in the Information Handout will be provided in Acrobat (.pdf) format 

to the Addressee of this report via electronic mail.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 

Contractors are: 

A.  Foundation Report for the Retaining Wall dated March 11, 2013. 

Data and information available for inspection at the District Office: 

A.  Borehole core samples. 

The District Office is located at 50 Higuera Street, San Luis Obispo, California, 93401. Contact 

Ryan Turner at (805) 549-3750 to arrange inspection of the borehole core samples. 
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 Ryan Turner 

C 73956 

6-30-2013 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750 or Mike 

Finegan at (805) 549-3194. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                             
RYAN TURNER, P.E. MICHAEL S. FINEGAN, P.E.  

Transportation Engineer Civil Branch Chief 

Geotechnical Design – North Geotechnical Design – North  

Branch D      Branch D 

  

c: Caroline Reyes/ Design 

 Doug Hessing/ Project Manager 

Andrew Tan / PCE 

 Douglas Lambert / DME 

 Structure Construction RE Pending File/ RE_Pending_File@dot.ca.gov 
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SCR-9-3.76 Storm Water Project
Initial reading 3/6/12

SCR9-1 SI12-1, A-Axis
0

5

10

15

20

25

30

35

40

D
ep

th
 in

 fe
et

-1.00 -0.50 0.00 0.50 1.00

Incremental Displacement (in) from 3/6/2012

3/6/2012
4/5/2012
6/28/2012

SCR9-1 SI12-1, B-Axis
0

5

10

15

20

25

30

35

40

D
ep

th
 in

 fe
et

-1.00 -0.50 0.00 0.50 1.00

Incremental Displacement (in) from 3/6/2012

3/6/2012
4/5/2012
6/28/2012

s135365
Attachment 6



SCr-9-3.76 Storm Water Project
Initial Rerading 3/6/12

SCR9-1 SI12-1, A-Axis
0

5

10

15

20

25

30

35

40

45

D
ep

th
 in

 fe
et

-1.00 -0.50 0.00 0.50 1.00

Cumulative Displacement (in) from 3/6/2012

3/6/2012
4/5/2012
6/28/2012

SCR9-1 SI12-1, B-Axis
0

5

10

15

20

25

30

35

40

45

D
ep

th
 in

 fe
et

-1.00 -0.50 0.00 0.50 1.00

Cumulative Displacement (in) from 3/6/2012

3/6/2012
4/5/2012
6/28/2012

s135365
Attachment 6



Sidehill Viaduct/Retaining Wall @ PM 3.76
Bridge No. 36C0039 SDC Controlling Procedure : Probabilistic

Period (s) SDC

0.010 0.497
0.050 0.833
0.100 1.041
0.150 1.125
0.200 1.189
0.250 1.075
0.300 0.990
0.400 0.812
0.500 0.697
0.600 0.622
0.700 0.568
0.850 0.507
1.000 0.462
1.200 0.387
1.500 0.312
2.000 0.236
3.000 0.152
4.000 0.109
5.000 0.089
5 000 0 225
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SDC

5% Damping

5.000 0.225

Deterministic Procedure Data
Fault Zayante-Vergeles Lower 2011 CFM Rrup 8.87 km
Fault ID 163 Rjb 0.00 km
Style Strike-Slip Rx 5.33 km
Mmax 7 VS30 540.00 m/s
Dip 16 deg Z1.0 N/A m
ZTOR 0 km Z2.5 N/A km

Notes
ARS curve was modified for Near Fault Directivity Effect (SDC Section 6.1.2.1)

ARS curve was modified for basin effect

s135365
Attachment 7


	05-0Q5901 - Information Handout - Structures - Final.pdf
	SHrt9
	Revised 3-11-2013 SCr 9 PM 3.76 FR
	36e0039-a-gp1
	36e0039-i-ts01
	36e0039-i-ts02





