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(i) To insure long-term viability of the on-site restored and enhanced areas, 
you shall establish a Caltrans Expenditure Authorization account (also 
referred to as an EA) to provide for maintenance and monitoring of the 
on-site restoration and enhancement areas.  You shall provide written 
confirmation that this account has been established to the Corps 30 days 
prior to the start of construction of this project. 
 

(ii) To protect the on-site restoration and enhancement areas, you shall 
designate those areas as Environmentally Sensitive Areas (ESAs) within 
your right-of-way and provide our office written confirmation that these 
areas are designated ESA areas within 30 days of the start of 
construction. 

 
(iii) You shall install barb wire fencing and appropriate signage along the on-

site restoration areas on Prunedale Creek and Crazy Horse Canyon 
Road, indicated at TFESA on the “On-Site Mitigation Planting Plans for 
the Prunedale Improvements Project”, sheets PP-1, PP-5 and PP-6, dated 
August 9, 2010 (see Enclosure 3).  All fencing surrounding mitigation 
areas shall allow unrestricted visibility of these areas to discourage 
vandalism or disposing of trash or other debris in these areas.   

 
(iv) You shall develop a mitigation and monitoring plan (plan) for the on-site 

restoration areas, including the Prunedale Creek restoration area.  A 
draft plan shall be provided to our office by October 1, 2010.  Written 
approval of a final mitigation and monitoring plan must be received prior 
to commencement of work.  The plan must demonstrate that the project 
will result in a no net loss of 1.1 acres of seasonal wetlands and 0.65 
acres of other waters of the U.S. 

 
There will be 1.80 acres of seasonal wetlands restored and 0.80 acres of 
wasters of the U.S. restored.  The mitigation goal is the presence of 2.60 
acres of wetlands and other waters in the areas shown on the “On-Site 
Mitigation Planting Plans for the Prunedale Improvements Project”, 
sheets PP-1 through PP-6, dated August 9, 2010 (see Enclosure 3).   
 
The plan shall include objectives; site selection criteria; baseline 
information; mitigation work plan; a maintenance plan; ecological 
performance standards; monitoring requirements; a long-term 
management plan; and an adaptive management plan as required by the 
joint U.S. Army Corps of Engineers and U.S. Environmental Protection 
Agency, April 10, 2008, Compensatory Mitigation Rule (33 CFR 332).  
An excerpt of the requirements for mitigation and monitoring plans is 
provided for your convenience (see Enclosure 4).  The purpose of this 
requirement is to insure replacement of functions and values of the 
aquatic environment that would be lost through project implementation. 
 



These areas shall be monitored for a minimum of 5 years. The riparian 
and wetland sites shall achieve 75% vegetative cover or similar coverage 
to that of an appropriate reference site with similar habitat types. Target 
species shall include Eleocharis macrostachya, Juncus effusus, Juncus 
occidentalis, Scirpus cernuus, Scirpus microcarphus, Platnus racemosa, 
Populus trichocarpus, and Salix lucida . 

If a reference site is used to determine success criteria, it must be 
approved by the Corps in writing along with the mitigation and 
monitoring plan. The mitigation plan will not be deemed successful until 
the success criteria have been met and you have received written 
verification of mitigation success from this office. 

b. Preserve 3.30 acres of wetlands and 0.33 acres of other waters of the U.S. at the 
167-acre Elkhorn Slough mitigation site located northeast of the intersection of 
Paradise Road and Castroville Boulevard, as shown on the "Off-Site Preserve Map 
for the Prunedale Improvements Project" and the Elkhorn Slough Preserve Site - 
Extent of Waters of the U.S.", dated August 9,2010 (see Enclosure 5). Section 3.4 
referring to a "Proposed Mitigation Bank" in the "Mitigation and Monitoring 
Proposal, state Route 101, Prunedale Improvements Project, Monterey County", dated 
November 2009, is hereby deleted. Long-term stewardship of the Elkhorn Slough 
preserve area shall be provided by the California Department of Fish and Game. 

(i) The mitigation plan must be prepared in accordance with the Corps 
Mitigation Rule (33 CFR 332) and demonstrate that the wetlands on the 
preserve site meet all of the preservation criteria specified in 33 CFR 
Section 332.3(h) (see Enclosure 4). This explanation shall be submitted to 
the Corps by October 1,201 0. 

(ii) You shall establish a fully-funded endowment to provide for maintenance 
and monitoring of the preserve area. A draft of the property analysis 
record (PAR) and estimate of the endowment shall be provided to our 
office by October 1, 2010. A final endowment shall be approved by the 
Corps in writing and funded prior to construction of this project. 

(iii) You shall, prior to construction, provide written confirmation that the 
Elkhorn Slough site was transferred to the California Department of Fish 
and Game and that the area is protected as an ecological reserve under 
Section 630 of Title 14 of the California Code of Regulations. Listing 
under Title 14 will protect the preserve area as wetland preserve and 
wildlife habitat in perpetuity. 

(iv) You shall develop a final comprehensive mitigation and monitoring plan, 
which must be approved by the Army Corps of Engineers prior to 
initiation of construction authorized by this permit. 
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(v) You shall provide our office with an operations and management plan for 
the site prior to construction. 

(vi) To insure mitigation success, you shall monitor the preserve at Elkhorn 
Slough for five (5) years. This period shall commence upon completion 
of the transfer of the site to the California Department of Fish and Game. 
The mitigation plan will not be deemed successful until you have 

demonstrated that the site has maintained the functions and values of the 
wetlands and other waters preserved and you have received written 
verification of mitigation success from this office. 

5. The restoration and enhancement of the on-site mitigation areas, including Prunedale Creek 
at Blackie Road, shall be completed concurrently with project construction. In no case shall 
the establishment of the preserve at the Whitehead Property at Elkhorn Slough be delayed 
beyond the start of construction. 

6. You shall submit annual monitoring reports to this office by October 1 of each year. The 
first annual monitoring report for the Elkhorn Slough site is due October 1, 2012. The first 
annual monitoring report for the on-site restoration and enhancement areas shall be due on 
October 1 no more than two years after construction on the project begins. Your monitoring 
reports should follow the format described in Regulatory Guidance Letter 06-03, dated August 
3, 2006. 

7. Your responsibility to complete the required compensatory mitigation as set forth in Special 
Condition 4 will not be considered fulfilled until you have demonstrated mitigation success and 
have received written verification from the U.S. Army Corps of Engineers. 

8. In the event of any unanticipated discoveries of potential culturalkistoric resources, you shall 
immediately halt work in the vicinity of the discovery and contact the appropriate regulatory 
authorities. You shall complete consultation pursuant to 36 CFR 800 to the satisfaction of the 
SHPO prior to resuming work. 

FURTHER INFORMATION: 

1. Congressional Authorities: You have been authorized to undertake the activity 
described above pursuant to: 

( ) Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. Section 403). 
(X) Section 404 of the Clean Water Act (33 U.S.C. Section 1344). 
( ) Section 103 of the Marine Protection, Research and Sanctuaries Act of 1972 (33 

U.S.C. Section 1413). 

2. Limits of this authorization: 

a. This permit does not obviate the need to obtain other Federal, State, or local 
authorizations required by law. 
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b. This permit does not grant any property rights or exclusive privileges. 

c. This permit does not authorize any injury to the property or rights of others. 

d. This permit does not authorize interference with any existing or proposed 
Federal project. 

3. Limits of Federal Liability: In issuing this permit, the Federal Government does not 
assume any liability for the following: 

a. Damages to the permitted project or uses thereof as a result of other permitted 
or unpermitted activities or from natural causes. 

b. Damages to the permitted project or  uses thereof as a result of current or future 
activities undertaken by or on behalf of the United States in the public interest. 

c. Damages to persons, property, or to  other permitted or unpermitted activities or 
structures caused by the activity authorized by this permit. 

d. Design or construction deficiencies associated with the permitted work. 

e. Damage claims associated with any future modification, suspension, or 
revocation of this permit. 

4. Reliance on Applicant's Data: The determination of this office that issuance of this 
permit is not contrary to the public interest was made in reliance on the information 
you provided. 

5. Reevaluation of Permit Decision: This office may reevaluate its decision on this 
permit at  any time the circumstances warrant. Circumstances that could require a 
reevaluation include, but are not limited to, the following: 

a. You fail to comply with the terms and conditions of this permit. 

b. The information provided by you in support of your permit application proves to 
have been false, incomplete, or  inaccurate. (See Item 4 above.) 

c. Significant new information surfaces which this office did not consider in 
reaching the original public interest decision. 

Such a reevaluation may result in a determination that i t  is appropriate to use the 
suspension, modification, and revocation procedures contained in 33 C.F.R. Section 
325.7 or enforcement procedures such as those contained in 33 C.F.R. Sections 326.4 
and 326.5. The referenced enforcement procedures provide for the issuance of an 
administrative order requiring you to comply with the terms and conditions of your 
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' State of California 

M e m o r a n d u m  

Business, Transportation and Housing Agency 

Flex yoztr power! 
Be energy efficient! 

TO: FRITZ HOFFMAN Date: June 6,2008 
Branch Chief 
Division of Engineering Services, Structure Design ~ i l e :  MON- 1 0 1 -PM 96.1 
Office of Bridge Design - Central, Branch 6 Retaining Wall No. 16 

Prunedale Improvement 
Br. No. 44-E0012 

Attn: Hernan Perez 05-0161E1 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES 

Subject: Foundation Report 

Scope of Work 

A Foundation Report (FR) is provided for the above referenced project per your request 
dated March 15, 2007. Proposed improvements are part of the Prunedale Improvement 
Project (PIP). The project proposes widening San Miguel Canyon Road adjacent to the 
proposed widening of the San Miguel Canyon O.C., which will require construction of a 
retaining wall in order to support the. new fill.' Refer to the attached layout for the 
location of the new retaining wall relative to existing facilities. 

Project Description 

State Route 101 within the project extents is a four-lane facility divided by a concrete 
median barrier. Lane widths are approximately 3.6 meters with a 2.4-meter southbound 
outside shoulder. The San Miguel Canyon Road interchange was constructed around 
2000 to replace at grade intersections for numerous driveways in the area. 

Widening the southbound offramp will provide a left turn lane for access onto San 
Miguel Canyon Road and improve the level of service of the existing intersection. A 
Type 1 retaining wall supported on 400 kN piles is recommended to support the fill 
adjacent to San Miguel Canyon Road O.C. Refer to layouts provided by design for 
project extents and the location of the wall relative to existing facilities. Three mud 
rotary borings were drilled in August of 2007 to provide information for the foundation 
recommendation. Boring logs fi-om 1999 for the San Miguel Canyon Road Interchange 
project were also referenced. 

"Caltrnns i~~zpraves rnobilily across Cnliforrzia" 
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Pertinent Reports and Investigations 

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

1. California Seismic Hazard Map 1996, Caltrans, Lalliana Mualchn, 1996. 

2. Geotechnical Design Report Sun Miguel Canyon Road Interchange, E A  05-0 16 17 1, 
Caltrans, Michael Finegan, Dec 15, 1998 

3. Geologic Map of California Santa Cruz Sheet, Olaf P. Jenkins, State Department of 
Natwal Resources, Division of Mines, 1958. 

Site Geology and Subsurface Conditions 

Topography and Geology 

The project is located in the Gabilan Range of the Coast Range geomorphic province of 
California. The terrain consists flood plains and steep drainages covered with grasses, 
trees, and brush. Route 101 in the project area passes through the Prunedale Hills, which 
are gently rounded with deeply incised drainages. The main drainage in the project area 
is Prunedale Creek, which flows southwest through the project area parallel to Route 101. 
All surface drainage in the project area eventually flows into Prunedale Creek. Wetland 
habitat occurs along Prunedale Creek in the project area. The proposed structure is 
adjacent to a wetlands area, which will be preserved during and after construction. 

The primary geologic formation in the project area is Pleistocene aged eolian and fluvial 
sedimentary deposits known as Aromas Sand. The Aromas Formation is composed of 
weakly cemented sands, silts, clays, and gravels that erode rapidly on slopes that are not 
vegetated. The formation is ordinarily massive, with indistinct bedding. Dark colored 
iron oxide cement is derived from iron-bearing ground water from the surrounding hills 
and rocks, which contain iron-bearing minerals. Most natural slopes in the Aromas Sand 
are gentle to moderately steep and appear stable. Deeply incised or "badland topography" 
develops on both natural and cut slopes where not protected from erosion. Refer to the 
attached geologic map and legend. 

"Caltraizs iiilproves iilobility across Califor~tia " 
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Soil Conditions and Geologic Hazards 

Laboratory classification results and field observations found that interbedded layers of 
sand, clay and silt underlie the project site. Standard Penetration Test blow counts 
indicate an embankment fill of medium dense silty sand approximately 4 to 6 meters in 
depth, underlain by a 6 to 10 meter alluvial deposit of loose to very loose clayey sand, 
silty sand and soft clay overlying medium dense to dense silty sand of the Aromas 
Formation. Embankment fill consists of native silty sands from the Aromas Formation 
taken fiom cuts during construction of the interchange. The observed stratigraphy is 
consistent with geologic maps for the area, which show alluvial soils deposited by 
Prunedale Creek overlying silty sands of the Aromas Formation. 

The Final Seismic Design Recommendations for the Overcrossing Widening indicate that 
liquefaction potential exists for a 5-meter thick loose silty sand layer from approximately 
elevation 40 meters to elevation 35 meters. Boring 99-1 was used to perform the analysis 
of liquefaction potential. The potentially liquefiable layer was encountered only in boring 
R-07-004 near wall station 16+23 at the end of the wall. Interpretation of the boring logs 
indicates that the soil stratigraphy consists of interbedded sands, silts and clays with 
discontinuous layers and variation in depth. Due to the heterogeneous nature of the soil 
profile and the presence of cohesive soils, potential hazards due to liquefaction are 
localized and will not affect overall performance of the structure. 

Ground Water 

Wet soils were encountered below the embankment fill in the clayey sand at an elevation 
of approximately 39 meters. Previous geotechnical investigations for the San Miguel 
Interchange project encountered groundwater near the ground surface, coinciding with the 
elevation of the clayey sand layer, which is now beneath the embankment fill. 
Groundwater is not expected to be encountered during construction of the retaining wall 
foundation. 

Corrosion 

Soil samples were taken during drilling and sent to the District 5 Laboratory for corrosion 
analysis. Test results show that the soils have a pH greater than 5.5 and resistivity greater 
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than 1000 ohm-cm. Based upon the test results, the soils are considered to be non- 
corrosive. Refer to the attached results of the corrosion analysis. 

Seismic Study 

The project area is located within a seismically active region. As determined by Caltrans, 
the following are the active and potentially active faults that have the greatest potential of 
influencing the site, along with the maximum credible Moment Magnitude, approximate 
distance to the site and the expected maximum bedrock accelerations. 

The fault that has the greatest potential to influence this site is the Zayante-Vergales. The 
maximum credible Moment Magnitude as determined fkom Caltrans is 7.25. The peak 
horizontal bedrock acceleration at the project site is 0.58g (gravity) according to Final 
Seismic Design Recommendations for the San Miguel Canyon OC (Widen) dated January 
14,2008. 

"Caltrnns iiilplaves iizobility across Califor7tin" 

Fault 

King City - Reliz 

San Andreas (North) 

Calaveras 

Zayante - Vergales 

Monterey Bay 

Tularcitos 

Sargent 

Distance 

15 km 

11 km 

23 km 

4km 

22 km 

25 km 

17 km 

Maximum Credible 
Moment Magnitude 

7.0 

8.0 

7.5 

7.25 

6.5 

7.0 

6.75 

Acceleration 

0.28g (gravity) 

0.47g 

0.28g 

0.58g 

0.17g 

0.19g 

0.24g 
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1 Foundation Recommendations 

Construction of a standard plan Type 1 retaining wall supported on 400 kN piles is 
recommended to support the new embankment fill. Piles should be ''Alternative W ,  steel 
pipe piles (PP360x9.53). Pile capacities derived from side resistance and end bearing 
were determined using the computer program "DRIVEN, assuming that the pipe piles 
will plug during driving and significant values of axial resistance will be obtained from 
pile end bearing. The computed and recommended pile tip elevations are summarized in 
the following Pile Data Table. The maximum retained height of the wall will be 
approximately 4300 millimeters and a minimum footing width of 2450 millimeters is 
recommended. Vertical footing steps shall be a minimum of 200 millimeters, per section 
210.7 of the Caltrans Highway Design Manual. Refer to Caltrans Standard Plans for 
details of construction. 

I.' 

I PILE DATA TABLE I 

Note: Design tip elevation 

Wall Station 
(meters) 

compression. I Tension I 1 

Pile Type Design Tip 
Elevations 
(meters) 

800kN I NIA 1 29.0 1 29-0 1 

Design 
Loading 

Specified 
Tip Elevations 

(meters) 

800kN I NIA 1 27.0 1 
27.0 1 

800k-N 1 NIA 1 29.0 1 
29.0 1 

I I I I 

s controlled by compression demand 

Specified pile tip elevations were designed to extend into the medium dense to dense silty 
sand of the Aromas Formation underlying less competent materials. Deeper pile tip 
elevations were required at locations where the old Prunedale Creek channel had cut into 
the Aromas Formation and deposited loose soils unsuitable for pile end bearing. 

Project LOTBYs have not been finalized. They will be sent electronically from the 
Graphics Section when they are complete. For information regarding the status and 
delivery of the LOTB's, contact Irma Garmarra-Remmen at (9 16) 227-7203. 
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Slope Stability 

Existing fill slopes beneath San Miguel Canyon Road were to be reinforced with 
geosynthetic reinforcement as part of the San Miguel Canyon Interchange project. The 
reinforcement was eliminated and the slopes flattened to 1:2 per recommendations from 
District Hydraulics. The memorandum recommending the change and revised contour 
map are attached to this report for reference. Slope stability is not considered to be an 
issue for the pile supported retaining wall. 

Construction Considerations 

All temporary cut slopes shall conform to OSHA guidelines and shall not exceed 1:l 
slope. Permanent cut and fill slopes shall not exceed 1:2 slope. 

Maintain a minimum horizontal distance of 1.5 meters' fiom the toe of the retaining wall 
footing to the face of the slope below the wall. 

"Cnltrnns iniproves inability ncrass Cnlifonzin " 



STRUCTURE FOUNDATION REPORT 
June 6,2008 
Page 7 EA 05-0161E 

Standard Special Provision S5-280, "Project Information", discloses to bidders and 
contractors a list of pertinent information available for their inspection prior to bid 
opening. The following is an excerpt from SSP S5-280 disclosing information 
originating from Geotechnical Services. 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 for Retaining Wall No. 16. 

Data and information included in the Information Handout provided to the Bidders and 
Contractors are: 
A. Foundation Report for the Retaining Wall dated June 6,2008. 

"Caltrans improves 11zobilily across Califon~ia " 
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If you have any questions or comments, please contact Ryan Turner at (805) 549-3 750 or 

Transportation Engineer 
Geotechnical Design - North 
Branch D 

w 
MICHAEL S. FINEGAN, PE 
Geotechnical Design - North 
Branch D 

c: GDN Records 
Branch D Records 
GS Records 
John Stayton- Structure Office Engineer (4) 
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This map is part of: 
Map Showing Geology and Liquefaction Potential of 

Northern Monterey and Southern Smta Cruz Counties, 
California 

By: Dupre and Tin~ley 
1980 
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NOTES: 
1. SEE PROJECT CONTRACT NO. 05-016174 PLANS 
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1 i ,  State of California Business, Transportation and Housing Agency 

To : Rochelle Watts 
Hydraulics, District 6 

Date: May 6, 1999 

File No. : 05-Mon- 101 
KP 153.8/155.9 
(PM 95.3196.9) 
06-249-016171 

San Miguel Canyon 
Interchange 

From : DEPARTMENT OF TRANSPORTATION 
Central Region Landscape Architecture 
District 5 Branch 
Corby Kilmer 

subject  : Mitigation Site Grading 

Attached please find my sketch of proposed grading for the wetlands mitigation area. It 
reflects the changes we discussed at our last meeting - 

1:2 slopes or gentler, instead of 1: 1 112 so that we can eliminate structural fabric 
and allow planting on the slopes (conform to 1: 1 112 at new headwall and up station 
of trees to remain). 
Deepen the area to at least Elevation 37m with a small pool to 36.6m +I- if possible. 
Contour the area in a natural form - rounded slopes. 

Fine tune these grades as needed, if you find this doesn't meet your. drainage 
requirements, give me a call and we'll come up with another alternative. ' 

Also at a previous meeting we had talked about rounding and naturalizing the edge of 
the large cut slope. Anything you can do to soften the hard artificial line of the typical 
half moon shape of the cut will help blend this visually into the surrounding hills. 

If you have any questions I can be reached at: 
Ph 805-542-4679 (Atss: 8-629) Fax: 8-629-4746 or by email. 

cc: J. Xu, Design 6 
M. Finnegan, Geotech 
J. Luchetta, Environmental 
J. Ponce, Proj Mgmt 
File 
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t* State of California 
.n 

M e m o r a n d u m  

Business, Transportation and Housing Agency 

Flex yorrr power! 
Be energy efficient! 

TO: FRITZ HOFFMAN Date: June 6,2008 
Branch Chief 
Division of Engineering Services, Structure Design File: MON- 101-PM 96.1 
Office of Bridge Design - Central, Branch 6 Retaining Wall No. 60 

Br. No 44-E0013 
Prunedale Improvement 

Attn: Hernan Perez 05-0161E1 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEEFUNG SERVICES 
GEOTECHNICAL SERVICES 

Subject: Foundation Report 

Scope of Work 

A Foundation Report (FR) is provided for the above referenced project per your request 
dated March 15, 2007. Proposed improvements are part of the Prunedale Improvement 
Project (PIP). The project proposes widening San Miguel Canyon Road adjacent to the 
proposed widening of the San Miguel Canyon O.C., which will require construction of a 
retaining wall in order to support the new offramp fill. Refer to the attached layout for 
the location of the new retaining wall relative to existing facilities. 

Project Description 

State Route 101 within the project extents is a four-lane facility divided by a concrete 
median barrier. Lane widths are approximately 3.6 meters with a 2.4-meter southbound 
outside shoulder.  h he San Miguel Canyon Road interchange was constructed around 
2000 to replace at grade intersections for numerous driveways in the area. 

Widening the southbound offramp will provide a left turn lane for access onto San 
Miguel Canyon Road and improve the level of service of the existing intersection. A 
Type 1 retaining wall supported on 400 kN piles is recommended to support the fill 
adjacent to the San Miguel Canyon Road southbound off ramp. Refer to layouts provided 
by design for project extents and the location of the wall relative to existing facilities. 
Three mud rotary borings were drilled in July and August of 2007 to provide information 
for the foundation recommendation. Boring logs firom 1998 for the San Miguel Canyon 
Road Interchange project were also referenced. 

"Cnltrans iilzproves nzobility across California " 
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Pertinent Reports and Investigations 

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

1. California Seismic Hazard Map 1996, Caltrans, Lalliana Mualchin, 1996. 

2. Geotechnical Design Report Sun Miguel Canyon Road Interchange, EA 05-0 16 17 1, 
Caltrans, Michael Finegan, Dec 15, 1998 

3. Geologic Map of California Santa Cruz Sheet, Olaf P. Jenkins, State Department of 
Natural Resources, Division of Mines, 1958. 

Site Geology and Subsurface Conditions 

Topography and Geology 

The project is located in the Gabilan Range of the Coast Range geomorphic province of 
California. The terrain consists flood plains and steep drainages covered with grasses, 
trees, and brush. Route 10 1 in the project area passes through the Prunedale Hills, which 
are gently rounded with deeply incised drainages. The main drainage in the project area 
is Prunedale Creek, which flows southwest through the project area parallel to Route 101. 
All surface drainage in the project area eventually flows into Prunedale Creek. Wetland 
habitat occurs along Prunedale Creek in the project area. The proposed structure is 
adjacent to a wetlands area, which will be preserved during and after construction. 

The primary geologic formation in the project area is Pleistocene aged eolian and fluvial 
sedimentary deposits known as Aromas Sand. The Aromas Formation is composed of 
weakly cemented sands, silts, clays, and gravels that erode rapidly on slopes that are not 
vegetated. The formation is ordinarily massive, with indistinct bedding. Dark colored 
iron oxide cement is derived from iron-bearing ground water from the surrounding hills 
and rocks, which contain iron-bearing minerals. Most natural slopes in the Aromas Sand 
are gentle to moderately steep and appear stable. Deeply incised or "badland topography" 
develops on both natural and cut slopes where not protected from erosion. Refer to the 
attached geologic map and legend. 

"Caltrans iriiproves rizobility across Calijbrrzia" 
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Soil Conditions and Geologic Hazards 

Laboratory classification results and field observations found that interbedded layers of 
sand, clay and silt underlie the project site. Standard Penetration Test blow counts 
indicate an embankment fill of medium dense silty sand approximately 4 to 6 meters in 
depth, underlain by a 6 to 10 meter alluvial deposit of loose to very loose clayey sand, 
silty sand and soft clay overlying medium dense to dense silty sand of the Aromas 
Formation. Embankment fill for the existing southbound off ramp consists of native silty 
sands from the Aromas Formation taken from cuts during construction of the interchange. 
The observed stratigraphy is consistent with geologic maps for the area, which show 
alluvial soils deposited by Prunedale Creek overlying silty sands of the Aromas 
Formation. 

The Final Seismic Design Recommendations indicate that liquefaction potential exists for 
a 5-meter thick loose silty sand layer. Boring 99-1 was used to analyze the liquefaction 
potential. The potentially liquefiable layer was encountered only in boring R-07-003 near 
"I?" Line station 59+71 at the end of the wall from approximately elevation 39 meters to 
elevation 36 meters. Interpretation of the boring logs indicates that the soil stratigraphy 
consists of interbedded sands, silts and clays with discontinuous layers and variation in 
depth. Due to the heterogeneous nature of the soil profile and the presence of cohesive 
soils, potential hazards due to liquefaction are localized and will not affect overall 
performance of the structure. 

Ground Water 

Wet soils were encountered below the offramp embankment fill in the clayey sand at an 
elevation of approximately 39 meters. Previous geotechnical investigations for the San 
Miguel Interchange project encountered groundwater near the ground surface, coinciding 
with the elevation of the clayey sand layer, which is now beneath the embankment fill. 
Groundwater is not expected to be encountered during construction of the retaining wall 
foundation. 

Corrosion 

Soil samples were taken during drilling and sent to the District 5 Laboratory for corrosion 
analysis. Test results show that the soils have a pH greater than 5.5 and resistivity greater 

"Caltraizs illlproves lnobility across Cnlifornin" 
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than 1000 ohm-crn. Based upon the test results, the soils are considered to be non- 
corrosive. Refer to the attached results of the corrosion analysis. 

Seismic Study 

The project area is located within a seismically active region. As determined by Caltrans, 
the following are the active and potentially active faults that have the greatest potential of 
influencing the site, along with the maximum credible Moment Magnitude, approximate 
distance to the site and the expected maximum bedrock accelerations. 

The fault that has the greatest potential to influence this site is the Zayante-Vergales. The 
maximum credible Moment Magnitude as determined from Caltrans is 7.25. The peak 
horizontal bedrock acceleration at the project site is 0.58g (gravity) according to Final 
Seismic Design Recommendations for the San Miguel Canyon Road OC dated January 
14,2008. 

Fault 

King City - Reliz 

San Andreas (North) 

Calaveras 

Zayante - Vergales 

Monterey Bay 

Tularcitos 

Sargent 

Maximum Credible 
Moment Magnitude 

7.0 

8.0 

7.5 

7.25 

6.5 

7.0 

6.75 

Distance 

15 km 

11 km 

23 km 

4km 

22 km 

25 km 

17 km 

Acceleration 

0.28g (gravity) 

0.47g 

0.28g 

0.58g 

0.17g 

0.19g 

0.24g 
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I Foundation Recommendations 

Construction of a standard plan Type 1 retaining wall supported on 400 kN piles is 
recommended to support the new embankment fill. Piles should be "Alternative W ,  steel 
pipe piles (PP360x9.53). Pile capacities derived from side resistance and end bearing 
were determined using the computer program "DRIVEN", assuming that the pipe piles 
will plug during driving and significant values of axial resistance will be obtained from 
pile end bearing. The computed and recommended pile tip elevations are summarized in 
the following Pile Data Table. The maximum retained height of the wall will be 
approximately 3000 millimeters and a minimum footing width of 1900 millimeters is 
recommended. Vertical footing steps shall be a minimum of 200 millimeters, per section 
210.7 of the Caltrans Highway Design Manual. Refer to Caltrans Standard Plans for 
details of construction. 

I PILE DATA TABLE I 
Wall Station 

(meters) 

59+68.75 to 

Note: Design tip elevation is controlled by compression demand 

59+71.61 
59+71.61 to 

Specified pile tip elevations were designed to extend into the medium dense to dense silty 
sand of the Aromas Formation underlying less competent materials. 

Pile Type 

PP 360x 9.53 

Project LOTB's have not been finalized. They will be sent electronically from the 
Graphics Section when they are complete. For information regarding the status and 
delivery of the LOTB's, contact Irma Garmarra-Remmen at (9 16) 227-7203. 

PP 360~9.53 

"Caltrans iniproves nzobility across California" 

Design 
Loading 

400 kN 

400 kN 

Nominal Resistance 
kN 

800kN 

Design Tip 
Elevations 
(meters) 

32.0 
Compression 

800 kN 

Specified 
Tip Elevations 

(meters) 

32.0 
Tension 

NIA 

NIA 31.0 31.0 
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Slope Stability 

Existing fill slopes beneath the southbound offramp are reinforced with geosynthetic 
reinforcement along the left side of the ramp. Geosynthetic reinforcement is not present 
at the retaining wall location. Slope stability is not considered to be an issue for the pile 
supported retaining wall. 

Construction Considerations 

All temporary cut slopes shall conform to OSHA guidelines and shall not exceed 1:l 
slope. Permanent cut and fill slopes shall not exceed 1:2 slope. 

Maintain a minimum horizontal distance of 1.5 meters from the toe of the retaining wall 
footing to the face of the slope below the wall. 

"Caltrnns il~zproves nzobility across California" 
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Standard Special Provision S5-280, "Project Information", discloses to bidders and 
contractors a list of pertinent information available for their inspection prior to bid 
opening. The following is an excerpt from SSP S5-280 disclosing information 
originating from Geotechnical Services. 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 for Retaining Wall No. 60. 

Data and information included in the Information Handout provided to the Bidders and 
Contractors are: 
A. Foundation Report for the Retaining Wall dated June 6,2008. 

"Callraiis iiliproves inzobility across Californin" 
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If you have any questions or comments, please contact Ryan Turner at (805) 549-3750 or 
Michael Finegan at (805) 549-3 194. 

Transportation Engineer 
Geotechnical Design - North 
Branch D 

c: GDN Records 
Branch D Records 
GS Records 
John Stayton- Structure Office Engineer (4) 

MICHAEL S. FIN&+AN, PE 
Geotechnical Design - North 
Branch D 
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State of California 

M e m o r a n d u m  

Business, Transportation and Housing Agency 

Flex yourpo~ver! 

Be energy efficient! 

TO: FRITZ HOFFMAN 
Branch Chief 
Division of Engineering Services, Structure Design 
Office of Bridge Design - Central, Branch 6 

Attn: Hernan Perez 
Design Engineer 

Date: October 1,2007 

Pile: 05-MON-101-94.1(KP15 1.4) 
Retaining Wall No. 23 
(Soil Nail Wall) 
05-0161E1 I 

Br. No. 44-E0014 1 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES - MS 5 

Subject: Foundation Report 

As per your request dated March 15, 2007, a Foundation Report (FR) is provided for a 
soil nail wall in the BlackieIReese area of the Prunedale Improvement Project (PIP). The 
recommendations contained in this report are based on a review of published 
geotechnicaYgeologic literature, published maps, the results of a subsurface exploration 
performed at the proposed wall site, and our observations and engineering judgment. 

Pertinent Reports and Investigations 

The following reports have pertinent information that is directly related to this project 
site. These reports should be read to provide a full picture of the project area even though 
they do not discuss the soil nail wall directly. These reports discuss many points, which 
are relevant to any project constructed in the Prunedale area. 

Geologic Hazards Report for 05-MON-101-R146.81161.3 (R91.21100.2 PM), 05-0161X0, 
by Geotechnical Services, dated July 23,2002. 

Preliminary Geotechnical Report for 05-Mon-101-94.1 (KP 151.4), 05-0161E0, by 
Geotechnical Services, dated March 3,2004. 

"Cnltmrls ir~ipraves 11lobilit)l across Cnliforrtin" 
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Geotechnical Impact of Proposed Project, Route 101 Improvement Alternatives - 
Prunedale Study, Monterey County California, Caltrans District 5, 05-MON-101- 
91.5/98.7 for DeLeuw Cather and Company by PSC Associates, Inc., dated August 2, 
1991. 

A subsurface investigation in the area of the proposed soil nail wall was conducted in 
February of 2007 for the writing of this report. 

Existing Facilities and Proposed Improvements 

The existing BlackieIReese Road and Route 101 intersection is currently at-grade. The 
intersection was constructed at the existing ground surface with minor grading for surface 
drainage. Retaining walls just north of the BlackieIReese Road and Route 101 
intersection were recently constructed to accommodate turning movements. Retaining 
walls support Route 101 in the northwest quadrant of Blackie Road and Route 101 and 
retain a cut slope above Route 101 in the northeast quadrant of Reese Road and Route 
101. In the BlackieIReese area it is proposed to extend a new local road south from the 
intersection of Blackie Road and Prunedale South Road. The proposed road would cross 
over Route 101 via an overcrossing bridge, approximately 290 meters south of where the 
existing Blackie Road intersects Route 101. The proposed local road would extend east 
from the overcrossing and intersect with Reese Circle 85 meters southeast of Cross Road. 
As part of the improvements in the area, Pollock Lane would be extended south from 
Pesante to Cross Road and be joined with Orchard Lane, which would be cul-de-saced at 
the west end. 

A soil nail wall with a maximum height of approximately 9 meters is proposed on the left 
side of Blackie 1 Reese Road from station 22+85.49 "NBLKE1" to station 25+58 
"NBLKE1". Soil nailing uses a top down construction technique where closely spaced 
steel bars or "nails" are installed as the excavation proceeds to reinforce and strengthen 
the slope or excavation. Soil nailing provides improved economy and lessened 
environmental impacts compared to conventional retaining walls, through the elimination 

I of the need for a cut excavation and backfilling. 

Physical Setting 

1 The project is located in the Coast Ranges Geomorphic Province of California in the 
I 
I 

gently rounded deeply dissected Prunedale Hills. The Prunedale Hills are bordered by the 

I "Caltraizs i~liprovcs iizobility across Cal(for~lia" 
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rugged Gabilan Range to the north and the relatively flat terrain of the Salinas Valley to 
the south. The topography consists of low rolling hills underlain by Aromas Sands. 

The climate is mild and semi-arid with a strong coastal influence. Daytime temperatures 
in the summer months are generally in the middle 80's to the middle 90's (Fahrenheit) 
with occasional extreme temperatures into the 100's. Nighttime summer temperatures are 
normally in the 50's. Winter temperatures generally have average lows in the middle to 
low 30's with highs in the high 50's to low 60's. The area typically receives most of its 
rainfall between November and April with the heaviest rains occurring during the winter 
months. The average annual rainfall varies considerably but generally the average annual 
rainfall is 406 millimeters (1 6 inches). 

Geology and Soil Conditions 

The project area is underlain by two Quaternary aged Deposits: the lower portion of the 
Aromas Sand Deposit (Qd) and the'older Eolian Deposit (Q,,). The Aromas Sand 
Deposit appears to be on both the east and west side of Route 101 whereas the Older 
Eolian Deposit is shown only on the west side of Route 101. The location of the geologic 
contact between the units is unknown. 

The lower portion of the Aromas Sand Deposit (Qd) is a fluvial unit, which is a basal 
alluvial or stream deposited unit, that consists of interbedded silty clay, silt, sand and 
gravel. This Aromas Sand Deposit separates an upper and lower aquifer. Due to the 
presence of discontinuous layers and lenses of clay in the lower portion of the Aromas 
Sand, the lower aquifer is considered partially confined and the upper aquifer is semi- 
perched. Gravel beds in the Aromas Sand Deposit act as local aquifers and can transmit 
significant amounts of groundwater to cut slope faces or sidehill embankments. These 
gravel beds are reported to range in thickness from 3 to 30 meters. Perched water or 
artesian conditions may exist at this site. 

Older Eolian Deposits were placed in a series of inland-migrating dune fields and can be 
as thick as 13 meters. The Deposits locally overly and conform to undifferentiated 
coastal terrace deposits and terrace deposits of the Antioch Soil Series. The Deposits 
consist of semiconsolidated, moderately well sorted sand capped by moderately well 
drained, maximally developed soils with some duripans. 

"Caltrnizs iinprovcs inability across Califoritin" 
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The material (Aromas Formation) at the location of boring B1-07 consists of 
approximately 4 meters of very dense silty and clayey sand with lenses of sandy clay 
overlying medium dense to dense silty and clayey sand with lenses of sandy clay. The 
material (Aromas Formation) at the location of boring B2-07 consists of approximately 3 
meters of very dense silty sand overlying medium dense to dense silty sand. The material 
(Aromas Formation) at the location of boring B3-07 consists of medium dense to dense 
silty sand. The material (Aromas Formation) at the location of boring B4-07 consists of 
medium dense to dense silty sand. The material (Aromas Formation) at the location of 
boring B5-07 consists of medium dense to dense silty and clayey sand. A very loose silty 
sand layer was encountered at a depth of 3 meters that is a possible void. The material 
(Aromas Formation) at the location of boring BG-07 consists of very dense silty sand to 8 
meters in depth. From 1 meter to 2 meters the material was logged as moderately hard 
sandstone. This material is underlain by medium dense to dense silty and clayey sand and 
hard sandy clay. 

The very dense silty sand encountered in the borings was generally weakly to moderately 
cemented. 

Ground Water 

Two open standpipe piezometers were constructed during the subsurface investigation to 
monitor groundwater elevations in the vicinity of the proposed structure. In Boring B1- 
07, 3.4 meters left of station 23+06.5 "NBLKEl", ground water was measured at 
elevation 14.9 on March 27, 2007. In Boring B5-07, 48.4 meters left of station 24+58.2 
"NBLKEl", ground water was measured at elevation 28.6 on June 20, 2007. Due to the 
drilling method used (wet rotary), ground water was not measured in borings B2-07, B3- 
07, B4-07, and BG-07. 

As is stated above, it is recognized that the lower portion of the Aromas Sand Deposit 
divides an upper and lower aquifer. The lower aquifer is considered partially confined 
and the upper aquifer is semi-perched. No springs have been noted exiting the cut slope 
faces west or east of Route 101. Heavy vegetation west of Route 101 suggests the 
potential for springs. It should be noted that perched water or artesian conditions may 
exist due to the geology of the site. 
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Seismicity 

No known active or potentially active faults, as classified by Caltrans, intersect the project 
area. Consequently, there is no potential for surface fault rupture and no mitigation 
efforts in regards to fault rupture are necessary. 

There are two faults that influence the project site. The controlling fault for the design of 
the proposed Blackie Reese Road and overcrossing is the North Branch of the San 
Andreas Fault (Strike Slip) located approximately 14 kilometers northeast of the site. The 
maximum credible earthquake on this fault has a potential Moment Magnitude of 8.0. 
The maximum credible bedrock acceleration at the project site due to an earthquake along 
the fault is 0.5g (gravity) according to the Caltrans-adopted Mualchin peak acceleration 
curves. The second fault is the Zayante-Vergales Fault (Strike Slip) located 
approximately 7.9 kilometers northeast of the site. The maximum credible earthquake on 
this fault has a potential Moment Magnitude of 7.25. The maximum credible bedrock 
acceleration at the project site due to an earthquake along this fault is 0.5g. 

Liquefaction is a loss of soil strength and stiffness due to an increase in pore water 
pressure during cyclic loading, such as occurs during an earthquake. Soils with 
liquefaction potential include loose cohesionless soils that may become saturated. 
Liquefaction susceptibility of the fluvial unit of the Aromas Sand and the Older Eolian 
Deposit is considered low. Low ground water levels as well as the medium dense to 
dense soil of the subsurface material encountered during the geotechnical foundation 
investigation confirm this finding. 

Corrosion 

The Department considers a site to be corrosive to foundation elements if one or more of 
the following conditions exist for the representative soil and/or water samples taken at the 
site: 

Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is 
greater than or equal to 2000 ppm, or the pH is 5.5 or less. 

Soil samples were obtained for corrosion analysis at the following location: 

"Caltrnns inlproves nlobilit)~ across Califorrtia" I 
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Boring B1-07, 3.4 meters left of station 23+06.5 "BLKE1" from elevation 19.5 to 
elevation 16.3 had a minimum resistivity of 850 ohm-cm, a chloride content of 239 
ppm, a sulfate content of 51 ppm, and a pH of 6.7. 
Boring B 1-07, 3.4 meters left of station 23+06.5 "BLKE1" from elevation 12.8 to 
elevation 9.2 had a minimum resistivity of 600 ohm-cm, a chloride content of 122 
ppm, a sulfate content of 16 ppm, and a pH of 6.5. 
Boring B4-07,42.8 meters left of station 25+21.4 "BLKE1" from elevation 35.4 to 
elevation 32.2 had a minimum resistivity of 5 15 ohm-cm, a chloride content of 7 19 
ppm, a sulfate content of 8 ppm, and a pH of 5.0. 
Boring B5-07,48.4 meters left of station 24-t-58.2 "BLKE17' from elevation 40.8 to 
elevation 39.3 had a minimum resistivity of 800 ohm-cm, a chloride content of 424 
ppm, a sulfate content of 15 ppm, and a pH of 4.6. 
Boring B5-07,48.4 meters left of station 24+58.2 "BLKE1" from elevation 32.1 to 
elevation 31.8 had a minimum resistivity of 550 ohm-cm, a chloride content of 10 
ppm, a sulfate content of 12 ppm, and a pH of 6.7. 

Based on the results of the corrosion analysis, the site is considered corrosive. 
Controlling corrosion test parameter results are as follows: 

4.6 pH, 
7 19 ppm Cloride 

Design Requirements and Approach 

The design of the soil nail wall was performed using GoldNail software, developed by 
Golder Associates of Redmond, Washington. GoldNail is a slip-surface, limiting- 
equilibrium, slope-stability model based on satisfying overall limiting equilibrium 
(translational and rotational) of individual free bodies defined by circular slip surfaces. 
This overall soil nail wall design approach is recommended in the FHWA publication 
Manual for Design and Construction Monitoring of Soil Nail Walls, Publication No. 
FHWA-SA-96-069. The Service Load Design (SLD) method was used. The Strength 
Factors and Factors of Safety recommended in the FHWA manual for Group VII and 
Group I load combinations were used. The load combinations that controlled the design 
of the soil nail wall are as follows: 

"Caltrans in~proves mobi1it)l across California" 
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Group VII Strength Factors and Factors of Safety 
Nail Head Strength = 0.89 

Nail Tendon Tensile Strength = 0.73 
Ground-Grout Pullout Resistance = 0.67 

Minimum Global Soil Factor of Safetv = 1.0 1 

Group I Strength Factors and Factors of Safety 
Nail Head Strength = 0.67 

Nail Tendon Tensile Strength = 0.55 
Ground-Grout Pullout Resistance = 0.5 

MinimumGlobal SoilFactor of Safetv= 1.35 

The following design assumptions and approaches have been utilized: 

The maximum contributory area of the soil nail assembly (S, X Sh) 5 3.0 m2 where, 
S, is the vertical spacing of the nails 
Sv,Max = 1.5 m 
Sh is the horizontal spacing of the nails 
&,Max = 2.0 

Diameter of the grout hole (D) = 150 mrn 'I 

I 

I 

The declination angle (8) of the nails from the horizontal = 15" 
I 

11 

The design strength and nail pullout characteristics of the soil in the nailing zone are 
assumed as follows: 

Unit Weight = 18.8 kNm3 
Cohesion = 0 kPa 

Friction Angle = 34" 
Design Nail Pullout Resistance = 14 kN/m 

Ultimate Nail Pullout Resistance = 28 W/m 
Ultimate Bond Stress = 60 kPa 

The top nail profile line was assumed to be parallel to the OG line at the top of the 
wall, 0.75 m below the top of cut. The bottom nail profile line shall be parallel to the 
bottom of the wall, 0.75 m above the bottom of wall. The bottom of the wall is 

"Caltrarls inlprovcs mobilit)i across Califor~zia" 
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assumed to be 0.75 m below finished grade. Linear interpolation for intermediate 
nails. 

Soil Nail Bars Grade and Bearing; Plate Capacity 

The following information is provided to the Office of Bridge Design for design of the 
wall facing. 

From the stability analyses of the soil nail wall design, #29, Grade 520 MPa (75 ksi) bars 
conforming to ASTM Designation A 615lA 615M are required. The calculated tendon 
strength for this bar size is 335 W. The maximum required nail tendon strength for the 
wall design was 270 kN. For bar sizes that are unavailable in the designated steel grade, 
other steel grades with adjusted bar sizes may be used. 

A minimum nail head strength of 219 kN (49 kips) was used for the wall design. The 
actual nail head strength for a permanent cast in place (CIP) concrete facing was 
calculated with the following assumptions: 

Thickness of permanent facing is 200 rnrn. 
Facing reinforcement consists of two No. 19 deformed bars spaced at 204 mm, placed 
both vertically and horizontally. 
Facing steel is placed in the center of CIP facing. 
Grade 420 bars and head studs. 
28 day concrete compressive strength equals or exceeds 28.0 Mpa. 
Horizontal soil nail spacing equals 2.0 m. 
Vertical soil nail spacing equals 1.5 m. 
Bearing Plate dimensions are 25mm x 254mm x 254mm. 
Headed Stud dimensions are 19 mm diameter body, 32 mm diameter head, 10 mm 
head thickness, 125 mm length, 174 mm spacing. 

The nominal head strength was calculated for facing flexure, facing punching shear, and 
headed stud tension strength criteria. The critical failure mode was determined to be 
facing punching shear with a calculated nominal head strength of 282 kN. The temporary 
shotcrete facing was neglected in the calculations due to corrosion, durability, and quality 
of construction concerns. 

"Caltrans irnprovcs mobility across Califor~zia" 
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The design of the wall facing system is the responsibility of the Office of Bridge Design 
in consultation with the District Landscape Architect. A sculpted shotcrete finish facing 
or cast-in-place (CIP) concrete facing may be used for this wall. 

Soil Nail Lengths 

The designed lengths (embedment depth) of the soil nails are shown in the following 
table. Wall heights used for the design of the soil nail wall were obtained from the 
Profile Grade sheet for Blackie / Reese Road and Retaining Wall No. 23 and cross 
sections that were provided by design. Because of the variation in wall height and 
backslope height above the wall, the Soil Nailed Retaining Wall is divided into several 
segments, each of which is assigned soil nail lengths (embedment depths). 

The bottom row of nails are generally shorter than the upper rows of nails as it has been 
shown that the top down method of construction of soil nail walls generally results in the 
nails in the upper part of the wall being more significant than the nails in the lower part of 
the wall in developing resisting loads and controlling displacements. The lengths of the 
bottom row of nails may be increased to the lengths given for the upper rows of nails if 
desired for uniformity and ease of construction. 

Soil Nail Wall Drainage 

Bottom Row Nail Lengths 

6.5 meters 
7 meters 
11 meters 
5.5 meters 
5 meters 

5.5 meters 

Station Limits 
"NBLKE1" Line 
22+85.5 to 23+05 
23+05 to 23+40 
23+40 to 23+90 
23+90 to 24-1-20 
24+20 to 25-1-20 
25+20 to 25+58 

To prevent the build up of hydrostatic pore pressure behind the wall and facing, 
construction of a proper drainage system is critical. We recommend the following: 

Upper Rows Nail Lengths 

8.5 meters 
10 meters 
12 meters 
8 meters 
5 meters 

6.5 meters 

Grade to drain the finished slopes immediately above the Soil Nailed Retaining Wall. 

"Caltrans intprovas n7obilit)i across Cal[forrziaV 
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Place 600-mrn wide prefabricated geocomposite drain strips vertically on 2.0-meter 
centers, prior to applying shotcrete. Geocomposite drains shall start 0.6 meters below 
the top of the cut and end at 150 mm below the weep hole inserts. This will reduce 
hydrostatic pressure, which may develop as a result of surface water infiltration from 
the top of the Soil Nailed Retaining Wall and from groundwater. 

Install PVC pipe weep holes through the shotcrete face at the base of each of the 
prefabricated drainage strips. 

Stability Testing 

Stability testing shall be performed by the contractor to verify the Contractor's proposed 
excavation lift height and exposure duration for the soil nail wall construction. The test 
consists of exposing a 6-meter bench of material to the Contractor's proposed lift height 
for the proposed exposure duration. 

A minimum of one stability test shall be performed within each wall zone as defined in 
the following table: 

The stability testing procedure described in the Special Provisions shall be followed. 

Soil Nail Testing 

Wall Zone 

1 
2 
3 

The Contractor shall perform load testing of verification and proof soil nails. Verification 
tests are performed before excavation for wall construction and are meant to verify both 
the soil nail design and the Contractor's means and methods. Two verification soil nails 
shall be installed and tested for each soil nail wall zone listed. Proof test are performed 
during wall construction and are for quality control. The number of proof test nails is 
equal to eight percent of the total number of soil nails. Proof tests shall be performed at 
locations shown on the plans. When the wall Elevation View showing the location and 

End 
Station 
24+20 
24+20 
25+58 

Beginning 
Station 
22+85 
22-t- 8 5 
24+20 

"Cczltrarls inlprovcs mobility across Califoritia" 
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30.0 
27.3 

Lower 
Elevation (m) 

30.0 
26.0 
24.0 
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total number of soil nails is completed, forward these sheets to Geotechnical Design- 
North so that the locations of the proof test nails can be selected. In addition to the proof 
test nails shown on the plans, the Engineer will select locations for an additional two 
percent of proof test nails. 

The verification and proof testing procedure described in the Special Provisions shall be 
followed. When the Special Provisions for the Soil Nailed Retaining Wall have been 
prepared, please forward them to this office for review. 

Construction Considerations 

The holes made from the borings for the geotechnical exploration were open for their full 
length following the extraction of the drill steel. Mud rotary drilling techniques were 
used for the geotechnical exploration. Depending on the drilling methods and rates used 
by the contractor, casing may be required to prevent caving in the formation material. 

Excavation for the mass grading should be conducted in top-down manner and consist of 
bench and slopes in general agreement with Cal-OSHA requirements. Caving of surficial 
soils may occur during wall excavation. The surficial soil may be laid back at a stable 
slope angle to facilitate wall construction. Reconstructed permanent slopes above the 
wall shall not be steeper than 1V:2H. 

Potential conflicts with underground utilities should be cleared prior to the construction 
of the soil nail wall. 

Seepage of water at the cut face may be encountered at isolated locations during 
construction. Local instability of the cut face can occur. The Contractor must be 
prepared to take corrective measures to prevent excessive sloughing. 

The project LOTB's have not been finalized. They will be sent to you electronically from 
the Graphics Section when they are completed. 

Standard Special Provision S5-280, "Project Information", discloses to bidders and 
contractors a list of pertinent information available for their inspection prior to bid 
opening. The following is an excerpt from SSP S5-280 disclosing information 
originating from Geotechnical Services. Items listed to be included in the Information 

"Caltraru irr~proves mobility ncross Cal(forrtia" 
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Handout will be provided in Acrobat (.pdf) format to .the addressee(s) of this report via 
electronic mail. 

Data and information attached with the project plans are: 
A. Log of Test Borings for Retaining Wall 23 (Soil Nail) 

Data and information included in the Information Handout provided to the bidders and 
Contractors are: 

A. Foundation Report for Retaining Wall 23 (Soil Nail) dated September 25,2007 

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. 

If you have any questions or coments,  please contact Mike Finegan at (805) 549-3 194. 

Associate Materials & Research Engineer 
Geotechnical Design - North 
Branch D 

c: Roy Bibbens I GDN Records 
GS Records 
John Stayton - Structure Office Engineer (4) 
Job File I Branch D Records 

"Caltrans inlproves nlobility across Califor~zin" 1 
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REGISTERED CIVIL ENGINEER 

1. 35 mm samples were taken using a standard 
s p l i t  bar re l  sampler w i th  an inside diameter 
( I .D . )  o f  35 mm and an outs ide diameter (0.D.)  
o f  51 mrn. 

I 2. A sa fe t y  d r i v e r  hammer w i t h  an assumed 
e f f i c i e n c y  o f  60% was used f o r  borings 02-07 
and 83-07 t o  advance t h e  sampler using a 
63.5 kg  hammer w i th  a 762 mm drop. A CME 
automat ic hammer w i th  an average e f f i c i ency  
o f  approximately 85% was used t o  advance 
t h e  sampler f o r  bor ings 04-07 through 86-07. 

I 3. Bor in  s were d r i l l e d  using a "HX" wire l ine 
w i t h  l1?I0" d r ~  l l rod,  o u t j l d e  diameter (0.D.) 
o f  89 mm and inside d ~ a m e t e r  (I.D.) o f  78 mm. 
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0 

N 
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86-07 

+ 
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-. 
Division of Engineering Services 

Materials Engineering and Testing Services 
Corrosion Technology Branch 

Report Date: 7/3/2007 
Reported By: Lopez, Rudy 

CORROSION TEST SUMMARY REPORT - SoiVWater 

Bridge Name: 
Bridge Number: 
EA No.: 05-016lEl 
Dist/Co/Rte/PM or KP: 05 / MON / 101 / 92.1/100.4 

SIC Number Sample Location Sample Type Sample Depth 
( n i o i )  

C BLAKIE ROAD SOIL 5.5-10.5 FTlB5-07 
c BLAKE ROAD OC SOIL 37.2-47.5 FT/B 1-07 

C44011 SOIL 34-35 FTBORING B-5-06 
C BLAKE ROAD OC SOIL 59.0-70.7 FT/B 1-07 
C BLAKE ROAD SOIL 5.8-16.5 FT/B4-07 

Minimum pH2 
~ e s i s t i v i t ~ l  
(ohm-cm) 

800 4.6 
850 6.7 
550 6.7 
600 6.5 
515 5.0 

I7 This site is not corrosive to foundation elements (see note below for MSE wall backdill) 

This site is corrosive (if checked). Controlling corrosion parameters are as follows: 
4.6 pH 

719 ppm Chloride 

51 ppm Sulfate 

Chloride 

content3 
( P P ~ )  
424 
239 
10 
122 
719 

Sulfate 

content4 
(pp1n.l 

15 
5 1 
12 
16 
8 
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Input File: H:\OFFICE\COUNTIES\MON CO\PIP\BLACKI-l\GOLDNAIL\R23238OT.gni--- GoldNail 3.11 

RW 23 Sta. 23+80 
I 1 I General Data 11 

I l l  I File Indentifier I R232380T.GNI 
I Unit weight of water 11 9.81 
11 Base depth for analysis 11 9.0 
11 Seismic Coefficient 11 0.0 
11 Minimum Base Exit Angle 11 -10.0 
1 X Search limit (left) 
1 X Search limit (right) 

K O  /I Number of slip circles No. of slip circle exits 1 20 
I1 

I 
1 LRFD and Safety Factor Data 

11 
11 

I' I/ Analysis Mode: (L) RFD or (S) LD (specify L or S) 11 S 1 IF SLD Safety and Strength Factors (mode S only) 
11 FS for Soil Cohesion 

FS for Soil Friction 11 1.35 I Strength Factor for Head Strength 11 0.67 11 
11 Strength Factor for Nail Tendon Strength 11 0.55 11 
11 Strength Factor for Nail Pullout Resistance 11 0.5 11 
I+ LRFD Load Factors (mode L only) u 

LF for Unit Weight of Water I LF for Unit Weight of Soil 
LF for Surcharge Loads I/ LF for Seismic Loads 

1 RF for Soil Cohesion 
I+ LRFD Resistance Factors (mode L only) , 

RF for Soil Friction Angle 11 0-75 11 I/ RF for Head Strength 11 0. 9 11 
11 RF for Nail Pullout Resistance 11 0e7 11 
11 RF for Nail Tendon Strength 
II 

I 7  
PIEZOMETRIC DATA 11 X-Value 

I I  

Point 1 /j 
Point 2 11 
Point 3 
Point 4 11 
Point 5 
Point 6 
Point 7 
Point 8 

I1 
Point 10 

II 
Point 9 11 

Piez. Level 

This copy of GoldNail licensed to: Dan Appelbaum; Calif. Dept. of Transportation Page 1 
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Input File: H:\OFFICE\C?UNTIES\MON CO\PIP\BLACKI-l\GOLDNAIL\R232380T.gni GoldNail 3.11 

I 11 Nodal Data 
1 
II 

~ - - 4 h - - l l - - - l  
Node No llx-value 11 Y-Value 11 II~ode No 11 X-Value 11 Y-Value 11 11   ode No llx-~alue ll~-~alue 11 
l I u - u u - - u - u u  I m - m n - -  n m m - 1  

II 1 11-0.01 119 1 1 1 1  16 11 I// 11 331 11 II 
11 2 110 II 0 II 11 1 7  11 

11-1-2 11 1 1  1 8  11 
II II 11 19 11 

II 
11 8  
11 9 11 
11 10 11 II II 11 25 11 

II II 11 26 11 

II 

This copy of GoldNail licensed to: Dan Appelbaum; Calif. Dept. of Transportation Page 2 
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Input File: H:\OFFICE\COUNTIES\MON CO\PIP\BLACKI-l\GOLDNAIL\R232380T.g_n_i GoldNail 3.1; 

11 Soil Strength & Pullout Resist. Data 
11 
11 

I D N o .  11 c 

1 I1 0 

II 

II 
11 9 11 
11 10 11 
II 11 I1 

H 
II 

I1 11 1 Surcharge Pressure Data 11 
I + - - 4 1  
Load ~ol]~-valuel Vert. 11 Horiz. 11 

II 
11 6 11 

II 
II 

11 7 11 II 
11 8 11 

This copy of GoldNail licensed to: Dan Appelbaum; Calif. Dept. of Transportation Page 3 
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Input File: H:\OFFICE\COUNTJ-ES\EON CO\PIP\BLACKI-l\GOLDN~IL\R232380T.gni . GoldNdLl ?_,1_1 

11 
II 
(((-7 11 Nail 11 Nail 11 Tendon 11 Head 1 Nail Data 11 Depth 11 Length ~~~trength~~~trengt 

I----+ 11 Nail Row 1 11 0.75 11 12 11 425 11 282 
Nail Row 2 11 2.25 11 12 11 425 11 282 ) Nail Row 3 11 3.75 11 12 11 425 11 282 11 Nail Row 4 11 5.25 11 12 11 425 11 282 11 Nail Row 5 1 6.75 11 12 11 425 11 ;'; I/ Nail Row 6 1 8.25 
Nail Row 7 11 

11 Nail Row 8 11 11 II 
Nail Row 9 1) 1 Nail Row 10 11 

I Nail Row 11 11 11 II II 
1 Nail Row 12 1 

II 
Nail Row 13 11 
Nail Row 14 1 11 11 II 
a Row 15 1 11 (I 

-I) 

Horiz. Spacing / 
Nail ~eclinationll 15 11 

1-1 

r l  
Fixed 11 
Nail? 11 
41 

I 
I1 
II 
II 
I/ 
II 
I1 
II 
I1 
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Output File: H:\OFFICE\COUNTIES\MON CO\PIP\BLACKI-l\GOLDNAIL\R23238OT.gnd GoldNail 3.11 

II 11 1 DesignData 11 
I' I1 

11 
1: Nail Head Factor = 1.00 for circle no 197 11 11 Nail Length Factor = 1.01 for circle no 47 11 
1-1 I II 
11 11 11 Required Nail 11 11 Nail No. I Circle No I Tendon Strength 11 
II II II 

229.13 
I1 

I1 1 II 
11 234.75 11 
I1 37 11 243.56 11 

I 4 11 37 11 255.56 11 
5 11 37 11 270.78 11 
6 11 47 11 266.47 11 

Required 
Il 

I/ Nail No. I I Circle No 11 II 
II 

I 
12.07 11 
12.07 11 

3 11 11 12.07 11 
11 4 11 11 12.07 (1 
11 5 11 11 12.07 11 

6 11 II 11.06 11 
I1 

Force Reqtd/ 
Unit Wall 
Length 

11 11 1 Output Data 
II 11 Wall Height = 9.00 
I Wall Slope = 

I'--A- 
I1 II II II 1-7 

This copy of GoldNail licensed to: Dan Appelbaum; Calif. Dept. of Transportation Page 1 

- - - 

11 Circle I Circle 11 Circle 1 Circle I 
11 Number 11 X-~nterceptll Base Angle 11 X-Center I 

II II I I 
I 

0.11 ii :;:;; /j ;4503.22 1 11 0.42 1 4512.45 1 
11 0.42 1 85.09 11 -118.95 1 
11 4 11 0.76 11 85.06 11 -4522.50 1 
11 5 11 0.76 11 82.95 11 -119.05 1 
11 6 11 0.76 11 80.84 11 -60.05 1 

1.12 11 82.81 1 -4533.17 1 
1.12 1 80.70 11 -119.16 1 

II -60.02 1 
la" I ::::: I -39.91 I 1.12 1 ! 1.51 11 -4544.54 1 

80'45 11 -119.27 1 1.51 1 78.34 
11 13 11 1.51 1 76.23 11 -59.98 1 
11 14 11 1.51 1 74.12 11 -39.82 1 
11 15 11 1.51 11 72.01 1 -29.65 1 

I 1.92 11 77.97 11 -4556.72 1 
1.92 1 75.86 11 

11 -119'39 -59.94 1 
1.92 I :?:',: 1 -39.73 1 
1.92 69.53 -29.53 1 

11 21 11 1.92 1 67.41 11 -23.36 1 
11 22 11 2.37 1 75.37 11 -4569.82 1 
11 23 11 2.37 11 73.26 11 -119.52 1 
II 24 11 

Circle 1 Moment 
Y-Center 11 Ratio 

II 

-55.01 11 1.000 
-211.44 1.000 

-1.21 1 1.000 
-381.77 1 1.000 

-5.72 11 1.000 
-0.68 11 1.000 

-562.64 1 1.000 
-10.51 1 1.000 
-3.11 11 1.000 
-0.60 1.000 

-755.44 # 1.000 
-15.61 1 1.000 
-5.70 11 1.000 
-2.33 1 1.000 
-0.63 1 0.999 

-961.86 11 1.000 
-21.07 1.000 
-8.47 1 1.000 
-4.18 11 1.000 

1.000 I::;: / 1.000 
-1183.98 1.000 
-26.95 1 1.000 

II 25 11 
26 11 

II 
11 31 11 2.85 11 

fhoffman
Text Box
Attachment 7            6/18



Output File: H:\OFFICE\COUNT~IES\MON CO\PIP\BLACKI-l\GOLDNAIL\R23238OT.gnd GoldNail 3.11- 

/ Output Data ii , 
I I I Wall Height = 9.00 
I Wall Slope = 89.94 

II 
(( +--- 

II II II 
Circle 11 Circle 
Base Angle 11 X-Center 
v 

66.30 -39.51 
64.19 1 -29.25 
62.08 1 -23.05 
59.97 11 -18.88 
57.85 1 -15.89 
55.74 11 -13.63 
69.77 11 -4599.47 
67.65 11 -119.81 
65.54 1 -59.79 
63.43 11 -39.39 
61.32 1 -29.09 
59.21 11 -22.87 
57.10 11 -18.69 
54.98 1 -15.69 
52.87 1 -13.42 
50.76 1 -11.64 
66.75 1 -4616.44 
64.64 1 -119.98 
62.53 1 -59.74 
60.42 1 -39.26 
58.31 1 -28.92 
56.19 11 -22.67 
54.08 11 -18.48 
51.97 1 -15.46 
49.86 1 -13.19 
47.75 11 -11.40 
45.64 -9.96 
63.59 1 -4635.26 
61.48 -120.17 
59.36 1 -59.67 
57.25 1 -39.11 
55.14 1 -28.73 
53.03 11 -22.46 
50.92 1 -18.25 
48.81 11 -15.22 
46.70 -12.93 
44.58 11 -11.13 
42.47 -9.69 
40.36 11 -8.49 
38.25 11 -7.48 
60.27 11 -4656.35 
58.15 1 -120.38 
56.04 11 -59.60 

-38.94 ~~~~~ 1 -28.52 
-22.21 

47.60 -17.98 
45.48 11 -14.94 
43.37 1 -12.64 
41.26 1 -10.84 
39.15 1 -9.38 
37.04 11 -8.18 

-7.17 ::::: // -6.30 
30.70 1 -5.55 
56.78 11 -4680.29 
54.67 1 -120.61 
52.55 1 -59.52 
II 

1 Circle 11 Circle Circle 
Y-Center 

-8.34 
-5.14 
-3.21 
-1.91 
-0.98 
-0.27 

-1686.40 
-40.25 
-18.19 
-10.69 
-6.91 
-4.62 
-3.09 
-1.98 
-1.15 
-0.49 

-1974.18 
-47.86 
-22.05 
-13.28 
-8.85 
-6.18 
-4.38 
-3.09 
-2.11 
-1.34 
-0.73 

-2293.18 
-56.30 
-26.33 
-16.15 
-11.00 
-7.90 
-5.81 
-4.31 
-3.18 
-2.29 
-1.57 
-0.98 
-0.48 

-2650.66 
-65.76 
-31.13 
-19.36 
-13.42 
-9.83 
-7.41 
-5.68 
-4.37 
-3.34 
-2.51 
-1.83 
-1.25 
-0.76 
-0.33 

-3056.39 
-76.50 
-36.58 

1 Number 
j Moment 
I Ratio 
t------- 

1.000 
I 1.000 

1.000 
i 1.000 ~ 1.000 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.001 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.001 
1.001 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.001 

X-Intercel: 

Force Reqtd/ 
Unit Wall 
Length 

I II 

32 11 2.85 
2.85 
2.85 

34 35 11 2.85 
36 11 2.85 
37 11 2.85 
38 11 3.37 
39 11 3.37 

3.37 
3.37 
3.37 42 
3.37 43 11 

44 11 3.37 
45 11 3.37 
46 11 3.37 
47 I1 3.37 
48 11 3.95 
49 11 3.95 
50 11 3.95 
51 11 3.95 
52 11 3.95 
53 11 3.95 
54 11 3.95 
55 11 3.95 
56 11 3.95 

3.95 
3.95 
4.59 

6 1 4.59 
62 11 4.59 
63 11 4.59 
64 11 4.59 

4.59 65 
4.59 66 11 
4.59 
4.59 

6 9 4.59 
4.59 

72 5.30 
73 11 5.30 

5.30 

7 6 
7 7 5.30 

5.30 I (  5.30 
8 0 5.30 
81 11 5.30 
82 11 5.30 
83 11 5.30 
84 11 5.30 

5.30 
5.30 Hi '1 6.11 

8 8 6.11 
89 11 6.11 
II 
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Output File: H:\OFFICE\COU~S~N~-CO_\PIP\BLACI<I-l\GOLDNAIL\R23238OT.gnd GoldNall-!&l 

11 
Output Data 11 

Il----il 
Wall Height = 9.00 11 
Wall Slope = 89.94 11 

I I  
IIII 

II II 
Circle 11 Circle 11 Circle 
Number !! X-~ntercept!! Base Angle 

This copy of GoldNail licensed to: Dan Appelbaum; Calif. Dept. of Transportation Page 3 

I-- 

I II II 1iForce Reqld/ 11 I Circle 11 Circle I Moment 1 Unit Wall 11 
1 X-Center 11 Y-Center 1 Ratio 11 Length 11 

II II II I 
1:::: 1 ::1::: 11 

1 -21.94 1.000 11 358.89 
1 -17.69 11 -9.24 354.38 11 
1 -14.63 11 -7.24 11 1.000 11 349.17 11 
1 -12.32 11 -5.73 1 1.000 11 342.88 11 
1 -10.50 11 -4.54 11 1.000 1 334.87 11 
I -9.04 11 -3.59 1 0.999 11 325.76 11 

-7.83 1 -2.80 11 0.999 1 315.53 1 
-6.81 1 -2.13 0.999 1 304.14 11 
-5.94 1 -1.56 11 0.999 1 291.55 1 
-5.19 -1.07 1 0.999 11 277.72 1 
-4.52 11 -0.63 1 0.999 11 262.55 11 

-4707.88 1 -3523.99 1 1.000 11 357.28 11 
-120.89 11 -88.88 1 1.000 1 354.63 11 
-59.43 1 -42.85 11 1.000 351.06 11 
-38.54 11 -27.21 1 1.000 1 346.62 11 

-19.31 1 1.000 I 341.33 1 
-27'99 -21.62 1 -14.54 11 1.000 11 335.21 1 
-17.34 1 -11.33 329.40 11 
-14.27 1 -9.03 /I : 1 322.11 11 
-11.94 11 -7.29 11 0.999 11 314.02 1 
-10.12 1 -5.92 1 0.999 11 304.17 11 
-8.65 1 -4.82 11 0.998 1 293.10 11 
-7.43 11 -3.91 11 0.998 11 280.84 11 
-6.41 11 267.35 11 

252.58 11 
-1.92 11 0.997 236.46 11 

-4.10 218.43 
-3.51 11 -0.97 
-2.98 11 -0.58 1 0.993 11 178.18 11 

-4740.26 11 -4072.91 1 1.000 11 ,337.35 1 
-121.21 11 -103.40 1 1.000 1 333.02 11 
-59.32 11 1.000 11 327.77 
-38.28 1 -32.14 321.62 11 1 
-21.25 0.999 1 

-13.80 0.999 1 
314.57 1 
306.62 1 
297.78 11 

-16'94 -13.84 11 -11.13 11 0.999 1 288.04 
-11.50 11 -9.12 0.998 11 277.46 11 
-9.66 11 -7.54 11 0.998 11 265.64 11 
-8.18 11 -6.27 1 0.997 11 252.39 1 
-6.96 11 -5.22 1 0.997 237.86 11 
-5.93 11 -4.33 1 0'996 222.01 11 

204.76 11 -5.04 1 -3.57 1 0.995 
-2.92 11 0.993 ] 185.67 

0.991 11 165.23 
-3.01 / 1.005 11 155.36 1 
-2.47 11 1.003 11 132.08 
-1.99 11 -0.95 1 1.001 1 106.66 11 
-1.55 1 -0.57 1 0.998 11 79.27 11 

-4779.15 1 
-121.59 1 
-59.19 
-37.98 

-4732.05 11 1.000 1 309.06 1 
-120.84 1 1.000 1 

1.000 11 287.57 
-27.27 : / 1.000 I 278.55 
-20.80 11 -21.06 0.999 268.58 11 
-16.46 11 -16.75 11 0.999 11 257.62 1) 

1-1 
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Output File: H:\OFFICE\COUNTIES\MON CO\PIP\BLACKI-l\GOLDNAL\R23238OTgnd GoldNail 3.11- -- 

output Data 11 
I- 

Wall Height = 9.00 
Wall Slope = 89.94 

II 
II 
1- 

IIII 
II II 

Circle 
Number 

Circle 
Base Angle 

Circle 
X-Center 

I 
1 Circle 
1 Y-Center 

ii 
Moment 1 Ratio ' 
0.998 11 0.998 

11 0.997 
(1 0.996 

0.995 
0.994 
0.992 
1.004 
1.003 

0.998 11 0.995 
1.000 11 1.000 

II 1.000 
1.000 
0.999 
0.999 

11 0.999 
0.998 1 0.997 

11 0.997 
11 0.995 
11 0.994 

0.992 1 1.004 
11 1.003 

1.001 11 1.000 
II 1.000 

1.000 1 1.000 
II 1.000 

0.999 
0.999 
0.998 
0.997 
0.996 # 0.995 11 0.994 

11 0.992 
1.000 
1.000 
1.000 
1.000 
1.000 
0.999 

11 0.999 11 0.998 
II 1.000 

Force Reqld/ 
Unit Wall 
Length 

This copy of GoldNail licensed to: Dan Appelbaum; Calif. Dept. of Transportation Page 4 
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Input File: H:\OFFICE\COUNTIES\MON CO\PIP\BLACKI-1\GOLDNA~L\R2323800gni 

This copy of GoldNail licensed to: Dan Appelbaum; Calif. Dept. of Transportation Page 1 

RW 23 Sta. 23+80 Seismic 
-4 

-2 - - 

- 

- 

- 

6- - 

- 

10 - - 

-5 0 5 10 15 20 25 
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Input File: H:\OFFICE\COUNTIES\MON CO\PIP\BLACKI-l\GOLDNAIL\R232380.gni GoldNail 3.11 

RW 23 Sta. 23+80 Seismic 
11 11 

I File Indentifier I R232380.GNI 
I Unit weight of water . 11 9.81 
I Base depth for analysis 11 9.0 
11 Seismic Coefficient 
I Minimum Base Exit Angle 

11 0.2 

I I[ Search limit (left) 11 g!!.O 
X Search limit (right) 11 20.0 
Number of slip circles 11 250 
No. of slip circle exits 11 20 

I1 

11 11 I LRFD and Safety Factor Data 11 
II I* 11 Analysis Mode: (L)RFD or (S)LD (specify L or S) 

I FS for Soil Cohesion 
IF SLD Safety and Strength Factors (mode S only) 

FS for Soil Friction 11 Strength Factor for Head Strength 11 0.89 11 
I Strength Factor for Nail Tendon Strength 11 0.73 11 
I Strength Factor for Nail Pullout Resistance 11 0.67 11 

LRFD Load Factors (mode L only) 1- 
1-1 1 LF for Unit Weight of Water I 11 

I LF for Unit Weight of Soil 
LF for Surcharge Loads I LF for Seismic Loads 

I RF for Soil Cohesion 
IF LRFD Resistance Factors (mode L only) 

RF for Soil Friction Angle 
II 1 II 
11 0.75 11 I RF for Head Strength 11 O- 9 11 

11 RF for Nail Pullout Resistance 11 o.7 11 
1 RF for Nail Tendon Strength 
1 

PIEZOMETRIC DATA 
I I I I  
1 - 7  

Point 1 11 
Point 2 

II 

Point 4 11 
I 

Point 5 
Point 

6 / /  Point 7 
Point 8 11 
Point 9 

II 
Point 10 II 

This copy of GoldNail licensed to: Dan Appelbaum; Calif. Dept. of Transportation Page 1 
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Input File: H:\OFFICE\COUNTIES\MO~CO~PIP\BLACKI-1\GOLDNAIL\R232380.gni GoldNail 3,1_1 
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Input  F i l e :  H:\OFFICE\CETP_IES\MON ~\~TIP\BLACKI-1\GOLDNAIL\R232380.gni - GoldNail 3 . 1 1  

i5Zlml Tendon 1-5Z-j 1 N a i l  Data 1 Depth 11 Length S t r e n g t h S : r e n g t h (  Nai l?  ( 
I- ----- I N a i l  Row 1 11 0 .75  1 1 0 . 5  1 425 11 282 

1; N a i l  Row 2  ; 2.25 11 1 0 . 5  ( 425 (1 282 1/ II  
1) N a i l  Row 3 11 3 .75  11 10 .5  11 425 11 282 11 II 

N a i l  Row 4 1 5 .25 10.5 1 425 1 282 
II 

N a i l R o w 5  116.75 1 0 . 5  
(1 N a i l  Row 6 

I 
N a i l  Row 7 / II 

11 N a i l R o w 8  11 II  I 
11 N a i l  Row 9 
1 N a i l  Row 1 0  1 

I Y I Y I 
I 

II  
N a i l  Row 11 11 II II  Il I1 
N a i l R o w 1 2  11 II II  II  II  II 
N a i l  Row 1 3  1 

I1 Y II I1 II 
N a i l  Row 1 4  11 
N a i l  Row 1 5  

I1 
I 

11 Hor iz .  Spac ing  [ 2  
11 N a i l  ~ e c l i n a t i o n l  15 

ii 
I1 

II 
1-1 

This  copy o f  GoldNail l i c e n s e d  t o :  Dan Appelbaum; C a l i f .  Dept. of  T r a n s p o r t a t i o n  Page 4  
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Output File: H:\OFFICE\COUNTIES\MON CO\PIP\gAC_KJ--l\GOLDNAIL\R232380.gncl_ GoldNail 3 1 1  

-- - 

This copy of GoldNail licensed to: Dan Appelbaum; Calif. Dept. of Transportation Page 1 

ii DesignData 
II 11 d Nail Head Factor = 1.00 for circle no 204 11 
I Nail Length Factor = 0.99 for circle no 141 11 

II 
11 11 11 Required Nail 11 11 Nail No. 11 Circle No 1 Tendon Strength 11 
I1 I1 I 

I I1 
37 /I 153.10 11 
37 11 157.71 

11 3 74 11 171.54 1 
11 4 11 103 11 191.67 11 
11 5 11 121 11 217.24 11 

6 11 142 11 197.35 11 
Required 

II 
II I1 I1 11 Nail No. 11 Circle No 11 Nail Length 
II I II 

I I 

R 1 II il 
2 I1 II 

11 3 11 11 10.35 11 
11 4 11 11 10.35 11 
II 5 I1 I/ 10.35 11 
Il 6 11 , 8.38 1) 

I1 

Output Data 11 11 

I: 
Wall Height = 9 00 1 Wall Slope = 89.94 1 

1-1 I-- 

11 11 11 11 11 11 IForce Reqld/ 1 Circle 11 Circle I Circle (1 Circle 11 Circle 1 Moment I Unit Wall 
11 Number 11 X-Intercept Base Angle 11 X-Center 11 Y-Center 11 Ratio (1 Length 

II I1 I1 I It Il II 
II I1 

89.19 1 -4503.22 1 -55.01 'I 1.000 11 26.62 
87.20 l -4512.45 ; -211.44 a 90.61 

11 3 11 85.09 1 -118 -95 -1.21 11 11 114.64 
11 4 11 0.76 1 85.06 1 -4522.50 11 -381.77 11 1.000 11 146.47 

5 11 0.76 1 82.95 11 -119.05 1 -5.72 1 1.005 1 168.18 
6 11 0.76 11 80.84 1 -60.05 1 -0.68 11 1.008 1 188.76 
7 11 1.12 11 82.81 11 -4533.17 11 -562.64 1 1.000 1 193.89 

80.70 11 -119.16 1 -10.51 1 1.005 212.94 
78.59 11 -60.02 (1 1.007 11 231.59 

1.12 76.48 11 : 11 1.007 247.73 
11 -4544.54 -39'91 11 -755.44 1 1.000 1 234.19 
11 12 '1 1 :::: 1 78.34 80'45 11 -119.27 11 -15.61 1.005 11 250.80 

13 11 1.51 76.23 1 -59.98 11 -5.70 11 267.78 II 14 II 
72.01 1 -29.65 11 -0.63 1 

'.OIO 11 281.08 1.51 1 74.12 11 -39.82 11 -2.33 11 1.007 
II 15 I1 289.95 

16 11 77.97 11 -4556.72 -961.86 ll !iiii ':" 1 75.86 11 -119.39 
268.40 

1.92 -21.07 282.53 
1.92 1 73.75 -59.94 -8.47 1.010 296.98 

71.64 11 -39.73 -4.18 1.008 1 308.41 
-29.53 1 

1.92 67.41 1 -23.36 1 
11 z2 11 2.37 1 75.37 1 -4569.82 

-2.02 315.04 
-0.71 11 : 1 324.12 

-1183.98 11 1.000 297.27 
11 23 11 2.37 11 73.26 11 -119.52 1 -26.95 11 1.005 11 309.38 
11 24 11 2.37 11 71.15 11 -59.89 11 -11.45 1 1.010 11 321.27 
11 2.37 11 69.03 -39.62 11 -6.18 11 1.008 11 329.90 

2.37 11 66.92 11 -29.39 11 1.001 1 335.32 
-3'52 # 1.002 11 342.38 64.81 1 -23.21 1 -1.91 " ' 1  28 ;::; 1 62.70 1 -19.06 -0.83 11 348.28 

2.85 72.64 11 -4584.01 1 -1424.40 1 1 321.36 
11 3O 11 2.85 11 70.52 1 -119.66 1 -33.31 1.005 331.58 
11 31 ~(IIIIL.--L 2.85 11 68.41 1 -59.85 11 -14.68 - 1.010 1 341.36 
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Output File.- H:\OFFICE\COUNTIES\MON CO\PIP\BLACKI-l\GOLDNAIL\R23238O.gnd GoldNail 3.11 

11 
Output Data 11 

I- 
Wall Height = 9.00 
Wall Slope = 89.94 

II 
IIIIIIIIII 

II I1 II II 
Circle I Circle 1, Circle 11 Circle I Circle I Moment 
Number 11 X-~nterceptll Base Angle 11 X-Center 11 Y-Center 11 Ratio 

Force Reqtd/ 
Unit Wall 
Length 

This copy of GoldNail licensed to: Dan Appelbaum; Calif. Dept. of Transportation Page 2 
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Output File: H:\OFFICE\COUNTIES\MON CO\PIP\BLACKI-l\GOLDNAIL\R232380.gnd GoldNail 3.11 

I1 1 Output Data / /  

Force Req1d/ 
Unit Wall 
Length 

/ /  =~eight=9.; / /  
I Wall Slope = 89.94 11 
r - - A - - 7  
I1 I1 I1 II I1 11 Circle I Circle I Circle 11 Circle 11 Circle II 11 Moment 
11 Number 11 X-~nterceptll Base Angle 11 X-Center 11 Y-Center 11 Ratio 
It II II II II II 

90 6.11 50.44 11 -38.76 1.009 
6.11 1 48.33 1 -28.27 1::::; I 1.006 

11 6.11 1 46.22 1 -21.94 11 -12.01 1.008 
11 6.11 1 44.11 1 -17.69 1 -9.24 11 1.010 

94 11 6.11 1 42.00 1 -14.63 11 -7.24 1 0.997 
95 11 6.11 1 39.88 1 -12.32 1 -5.73 1 0.997 

6.11 11 37.77 -10.50 1 -4.54 1 0.997 
6.11 11 35.66 11 -9.04 11 -3.59 1 0.998 
6.11 1 33.55 1 -7.83 11 0.999 
6.11 11 31.44 11 -6.81 1 -2.13 I 1:: 1 6.11 ( 29.33 1 -5.94 11 1.002 
6.11 11 27.22 11 -5.19 1 -1.07 

11 102 11 6.11 1 25.10 11 -4.52 1 -0.63 11 1.005 

a 103 11 7.05 11 53.11 1 -4707.88 1 -3523.99 11 1.000 
104 11 7.05 11 51.00 1 -120.89 1 -88.88 1 1.004 

11 105 11 7.05 1 48.89 1 -59.43 11 -42.85 1 1.009 
106 11 7.05 1 46.78 11 -38.54 11 -27.21 1 1.009 

7.05 11 44.67 11 -27.99 1 -19.31 1 1.007 

I 7.05 1 42.56 -21.62 11 -14.54 1 1.008 
109 7.05 11 40.44 1 -17.34 1 -11.33 1 1.010 

11 110 11 7.05 11 38.33 11 -14.27 1 -9.03 1/ 0.998 
11 111 11 7.05 11 36.22 11 -11.94 11 -7.29 11 0.998 

112 11 7.05 1 34.11 1 -10.12 1 -5.92 11 0.998 
7.05 1 32.00 1 -8.65 1 -4.82 1 0.999 

11 ' 114 11 7.05 1 29.89 1 -7.43 1 -3.91 1 1.000 
11 7.05 1 27.78 1 -6.41 11 -3.14 11 1.001 / /  7.0511 25.661 

-5'53 1 -1.92 1 
1.002 

7.05 1 23.55 11 -4.77 1 
7.05 11 21.44 

-2'49 '1 1.004 
11 11811 -4.10 11 -1.42 1 1.006 

119 11 7.05 11 19.33 11 -3.51 1 -0.97 1 1.008 
7.05 11 17.22 11 -2.98 ( -0.58 11 1.000 

11 121 11 8.14 11 49.27 1 -4740.26 11 -4072.91 11 1.000 
8.14 1 47.16 1 -121.21 1 -103.40 1 1.004 

-50.22 11 1.008 
8.14 -32.14 11 1.009 

11 -23.01 11 1.006 
8.14 -17.50 11 1.008 

1.010 
-11.13 -13'80 11 0.999 

11 -9.12 1 0.997 
11 130 11 -7.54 1 0.998 

Y 131 11 -6.27 I 0.998 
132 11 8.14 1 26.04 -6.96 11 -5.22 1 0.999 

8.14 11 23.93 / /  -4.33 1.000 
8.14 1 21.82 
8 . 1 4  1 9 . 7 1  -4.28 

1.000 
1;::: 1.002 

136 8.14 1 17.59 11 -3.61 1 -2.34 1.003 
II 8.14 1 15.48 -3.01 a -1.83 11 1.005 
11 138 8.14 1 13.37 ( -2.47 1 -1.37 11 1.006 
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11 13911 8.14 1 
8.14 1 

11.26 1 -1.99 11 -0.95 1 1.009 
9.15 1) -0.57 1.010 11 9.46 11 45.23 11 -4779.15 1 -4732.05 1.000 

l 5  1 - (I 1.004 
9.46 11 43.12 1 -121.59 1 
9.46 11 41.01 1 -59.19 1 1.008 

11 144 11 9.46 1 38.89 1 -37.98 11 -38.06 1 1.008 
145 1 36.78 1 ''" 1 34.67 1 I -27.46 [ 1.006 11 146 ( 9.46 1.007 

9.46 11 32.56 11 -16.46 -16.75 -21'06 '1 1 1.009 
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Output File: H:\OFFICE\CO~NTIES\MON CO\PIP\BLACKI-l\GOLDNAIL\R232380.gnd GoldNail 3.11 

11 
Output Data 

Wall Height = 9.00 11 
Wall Slope = 89.94 11 

I ---- 
I/ 11 11 /I /I IForce Reqtd/ / 

Circle 11 Circle I Circle I Circle 11 Circle 1 Moment 11 Unit Wall 11 
Number 11 X-~nterceptll Base Angle )I X-Center 11 Y-Center 11 Ratio 11 Length 11 

II I1 I II II II 

148 9.46 30.45 -13.33 11 II 
274.11 11 

9.46 1 28.34 11 -10.97 11 1;;:;; / /  ii' 9.46 1 26.23 11 -9.12 1 -9.49 
9.46 1 24.11 11 -7.62 11 -8.01 11 0.998 1 220.97 11 

152 11 9.46 1 22.00 11 -6.39 1 -6.79 1 0.996 1 197.31 11 
153 11 9.46 11 19.89 11 -5.35 11 -5.76 11 0.996 1 174.66 11 
154 11 9.46 11 17.78 1 -4.46 1 -4.88 1 0.996 11 150.53 11 
155 11 9.46 11 15.67 1 -3.69 1 -4.11 1 0.996 11 124.66 11 

9.46 11 13.56 I] -3.01 11 0.997 96.90 
9.46 1 11.44 1 -2.41 11 -2.85 -"" 11 0.997 11 67.12 1 

158 9.46 ll 9.33 1 -1.87 1 0.998 
-2'31 11 0.998 11 35.04 11 

159 11 9.46 11 7.22 1 -1.38 11 -1.83 0.66 11 
160 11 11.09 11 40.99 1 -4827.18 1 -5546.20 11 1.000 11 330.04 11 
161 11 11.09 11 38.88 11 -122.07 1 -142.39 1 1.004 1 323.27 11 
162 11 11.09 1 36.77 1 -59.03 1 -69.99 11 1.008 11 315.50 11 
163 11 11.09 11 34.65 11 -37.60 1 -45.38 1 1.010 1 304.64 11 
164 11 11.09 11 32.54 1 -26.78 1 -32.96 11 1.005 1 286.88 11 

11.09 1 30.43 11 -20.25 1 -25.45 1.006 11 273.28 
11.09 11 28.32 -15.86 1 -20.41 11 1.007 11 258.43 11 

167 11.09 11 26.21 11 -12.70 1 -16.78 1 242.30 11 
168 11 11.09 1 24.10 1 -10.32 11 -14.04 1 "Oo9 0.995 11 208.92 
169 11 11.09 1 21.98 11 -8.45 1 -11.90 1 0.994 11 187.38 11 
170 11 11.09 11 19.87 1 -6.94 1 -10.16 11 0.994 11 164.24 11 
171 11 11.09 11 17.76 1 -5.69 11 -8.73 1 0.993 1 139.42 11 
172 11 11.09 11 15.65 1 -4.64 11 -7.52 11 0.992 11 112.76 11 
173 11 11.09 11 13.54 -3.74 1 -6.49 11 0.992 11 84.29 11 
174 11.09 11 11.43 11 -2.96 11 -5.60 11 1.001 62.46 11 
175 11 11.09 11 9.32 11 -2.28 11 -4.81 11 1.001 1 30.55 
176 11 13.18 1 36.54 -6588.89 1 1.000 11 292.06 11 
177 13.18 11 34.42 11 -4888'70 -122.68 11 -169.98 1 1.004 282.82 11 
178 11 13.18 11 32.31 11 -58.82 11 -83.98 11 1.007 1 272.41 11 
179 11 13.18 1 30.20 1 -37.11 11 -54.75 11 1.009 11 258.34 11 
180 11 13.18 11 28.09 11 -26.16 1 -39.99 11 1.009 1 241.41 11 
181 11 13.18 11 25.98 11 -19.54 11 -31.07 11 1.004 1 217.59 1 
182 11 13.18 11 23.87 1 -15.09 11 -25.09 11 1.005 11 198.83 11 

21.76 11 -11.90 1 -20.78 1 1.006 11 
13.18 11 19.64 1 

178.83 
13.18 i%l 1 13.18 1 17.53 1::;: 11 -17.53 1 1.007 11 156.79 11 

1.008 11 
-14'98 1 1.009 11 

133.06 1 
186 13.18 15.42 ] -6.06 1 -12.92 107.61 1 
187 13.18 /I 13.31 1( -4.79 11 -11.22 1 1.001 11 70.73 11 
188 1/ 13.18 1 11.20 /I -3.73 1 -9.78 1 1.001 11 40.79 11 
189 11 15.98 1 31.86 11 -4971.34 11 -7989.77 1 1.000 1 233.13 11 
190 11 15.98 1 29.75 11 -123.50 1 -207.06 11 220.13 11 
191 11 15.98 11 27.64 11 -58.54 / 206.29 11 

23.42 1 -25.32 11 -49.44 
15.98 11 25.53 11 -36.46 11 -1;::;: / /  

193 
194 11 iii%% I 21.30 

-18.58 1 -38.63 1 1.002 11 135.94 
19.19 1 -14.06 1 -31.37 11 1.002 11 112.05 11 

15.98 17.08 1 -10.81 11 -26.15 11 1.003 11 86.57 11 
197 15.98 11 14.97 1 -8.35 1 -22.21 11 1.003 1 59.45 11 
198 11 15.98 1 12.86 1 -6.43 1 -19.11 1 1.004 1 30.64 11 
199 11 20.00 1 26.95 11 -5090.00 11 -10001.10 1 1.000 11 138.85 11 
200 11 20.00 1 24.84 1 -124.67 1 -260.28 1 1.003 1 120.36 
201 11 20.00 1 22.73 11 -58.14 1 -129.77 1.007 11 100.62 11 

: ::::: / /  -24.12 
-85.41 1 1.007 11 75.80 11 35'53 1 
-63.02 11 1.006 / 4693 11 

20.00 16.39 -17.22 11 -49.48 1.008 20 38 
----I ( 1 
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State of California 

I 

M e m o r a n d u m  

Business, Transportation and Housing Agency 

Flex your power! 

Be energy efJcient! 

TO: FRITZ HOFFMAN Date: December 4,2007 
Branch Chief 
Division of Engineering Services, Structure Design File: 05-MON-101-9 1.9 (KP147.9) 
Office of Bridge Design - Branch 6 05-0161E1 

Retaining Wall No. 144 I 

~ t t n :  Hernan Perez Br. No. 44-E00 15 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES - MS 5 

Subject: Foundation Report 

A Foundation Report (FR) is provided for Retaining Wall No. 144 in the RussellIEspinosa area 
of the Prunedale Improvement Project (PIP) per your request dated March 15, 2007. A 
Mechanically Stabilized Embankment (MSE) retaining wall with a soundwall is proposed from 
22.2 meters right of "M-Line" station 144+10 to 24.3 meters right of "M-Line" station 147+40. 

Pertinent Reports and Investigations 

The following reports have pertinent information that is directly related to this project site. 
These reports should be read to provide a full picture of the project,area even though they do not 
discuss the PIP alternative directly. These reports discuss many points, which are relevant to any 
project constructed in the Prunedale area and some of the areas are overlapping with the current 
project. 

1) Alternative 2 Preliminary Geotechnical Design Report for 05-Mon- 10 1 -KP 147.211 6 1.2 (PM 
91.2/100.3), 05-0161x0, by Geotechnical Services, dated January 18,2002, 

2) Preliminary Geotechnical Report - Supplemental for Alternate 4 Alignment for 05-Mon- 1 0 1 - 
KP 147.211 6 1.2, 05-0 16 1x0, by '~ivision of Structural Foundations, dated November 6, 
1999. 

3) Geotechnical Impact of Proposed Project, Route 101 Improvement Alternatives - Prunedale 
Study, Monterey County California, Caltrans District 5, 05-MON-l Ol -91.5/98.7 for DeLeuw 
Cather and Company by PSC Associates, Im., dated August 2, 1991. 

4) Preliminary Geotechnical Report for the RusselllEspinosa U.C., 05-Mon- 10 1 -R9 1.9 
(KP147.9), by Geotechnical Sewices, dated February 4,2004. 

"Caltrans improves mobility across California" 
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Existing; Facilities and Proposed Improvements 

The existing Russell/Espinosa Road and Route 101 intersection is currently at-grade. The 
intersection was constructed at the existing ground surface with minor grading for surface 
drainage. It is proposed to construct an undercrossing for Russell/Espinosa Road where 2 
bridges will be constructed to carry the northbound and southbound Route 101 traffic. It is also 
proposed to construct a fill embankment to support Route 101 north and south of the proposed 
undercrossing. An MSE wall with a maximum height of approximately 8 meters is proposed on 
the right side of the structure approach embankment south of the proposed bridges. A soundwall 
will be constructed on top of the MSE wall using a barrier slab and 460 mm diameter CIDH 
piles. 

Physical Setting 

The project is located in the Central Coast Range of California at the northern edge of the Salinas 
Valley. The topography consists of relatively flat terrain with terraces along the northern edge of 
the Salinas Valley. 

The climate is mild and semi-arid with a strong coastal influence. Daytime temperatures in the 
summer months are generally in the middle 80's to the middle 90's (Fahrenheit) with occasional 
extreme temperatures into the 100's. Nighttime summer temperatures are normally in the 50's. 
Winter temperatures generally have average lows in the middle to low 30's with highs in the high 
50's to low 60's. The area typically receives most of its rainfall between November and April 
with the heaviest rains occurring during the winter months. The average annual rainfall varies 
considerably horn year to year but generally the average annual rainfall is 380 millimeters (15 
inches). 

Geology and Soil Conditions 

The project area lies within Quaternary Chular Alluvial Fan Deposits (Qch). The Chular deposits 
are found flanking the hills that border the Salinas Valley and much of the deposit is farmed. 
The Chular alluvial fan deposits are weakly consolidated, moderately to poorly sorted sand, silt 
and gravels. 

Based on the subsurface investigation, the majority of the subsurface material in the vicinity of 
the proposed retaining wall consists of sandy alluvium. The upper strata of the sand include well 
graded sand, poorly graded sand with silt or clay, silty sand and clayey sand. The densities range 
hom medium dense to dense. Very stiff to hard sandy lean clay layers were also encountered in 
some of the borings during the field investigation. The layers were generally 0.6 to 1 meter in 
thickness. Boring B1-06, 24 meters right of "M Line" station 145+11 encountered a very stiff 
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Corrosion 

For structural elements, the Department considers a site to be con-osive if one or more of the 
following conditions exist for the representative soil samples taken at the site: 

Chloride concentration is greater than or eq~lal to 500 ppm, sulfate concentration is greater than 
or equal to 2000 ppm, or the pH is 5.5 or less. 

Corrosion tests indicate that the retaining wall area is considered non-corrosive. Resistivity 
testing was performed on 11 soil samples obtained from the borings along the retaining wall 
layout at various depths. All of the samples tested had resistivity values greater than 1500 ohm- 
cm. Soil is not tested for chlorides and sulfates if the minimum resistivity is greater than 1500 
ohm-cm for MSE walls. A minimum resistivity greater than 1500 ohm-cm indicates that the 
chloride and sulfate contents are low. 

Standard Special provision 19-600 requires that the structure backfill material for an MSE 
structure meet the following corrosion related requirements: 

Minimum resistivity must be greater than 1500 ohm-cm. ' 

Chloride concentration must be less than 500 ppm. 

Sulfate concentration must be less than 2000 ppm. 

pH must be between 5.5 and 10.0. 

Retaining Wall Recommendations 

The Mechanically Stabilized Earth Walls Software program MSEW distributed by the FHWA 
was used to assess internal and external stability of the MSE wall. Retaining wall cross sections 
were analyzed at 50 or 60 meter intervals over the entire length of the wall. 

The foundation requirements for the proposed MSE wall are provided in the following table. A 
minimum factor of safety of 2.5 with respect to ultimate bearing capacity was used under static 
loading conditions to determine the gross allowable bearing capacity. The required minimum 
seismic loading bearing capacity factor of safety is 75% of that specified for static loading. The 
gross allowable bearing capacity given in the following table is based on an MSE wall using 
PHI=34' backfill and Loading Condition 1. A minimum depth of burial of 0.6 meters or 0.1H 
(height of wall) below the finished grade elevation was used in the calculations and is 
recommended for design. 
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(1) Allowable Stress Design (2) Load Factor Design 

FOOTING DATA TABLE 

RETAINING WALL 144 

* From global stability analysis, a minimum base width of 2.5 meters and a minimum base width 
to height ratio of 0.7 is recommended. 
** Per Kathryn Griswell, the Structures Earth Retaining Systems Specialist, 0.3 meters was 
added to the design height of the MSE wall to account for the barrier slab / soundwall loading. 

"Caltrans improves mobility across ~aliforiia" 

Station 

144+10 

144+60 

145+10 

145+60 

146+20 

146+80 

147+3 0 

Approximate 
Ultimate 
Design 
Height 

(meters)** 

1.5 

3.6 

4.3 

5.5 

6.1 

6.7 

8.5 

Approximate 
Foundation 
Elevation 

33.6 

31.6 

3 1.4 

3 1.4 

32.2 

32.4 

31.6 

Minimum 
Base Width to 
Height Ratio * 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

Recommended Soil Bearing Pressures 

ASD' 

Gross Allowable 
Soil Bearing 
pressure ( ~ ~ I I )  

365kPa(7.6 ksf) 

260 kPa (5.4 ksf) 

265 kPa (5.5 ksf) 

460 kPa (9.6 ksf) 

460 kPa (9.6 ksf) 

480 kPa (10.0 ksf) 

480 kPa (10.0 ksf) 

L F D ~  

Ultimate Soil 
Bearing 
pressure (q~~t) 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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The anticipated bearing soils that are to be encountered at the MSE wall foundation elevation, 
soil parameters and the global stability factors of safety (FS) under seismic loading conditions for 
the wall height and base width to height ratios given in the previous table are presented. 

As shown on the table, the site soil parameters meet the requirements of the design soil 
parameters listed in the Standard Detail XS Sheet General Notes. The standard base width and 
toe cover is adequate for design. 

.- .- 

DATA TABLE 

RETAINING WALL 144 

Insignificant total and differential settlement of the foundation soil is anticipated along the length 
of the proposed retaining wall. Settlement in the medium dense to dense cohesionless and 
overconsolidated cohesive foundation soils will be immediate and will occur during construction 
of the wall. 

Station 

144+10 

144+60 

145+10 

145+60 

146+20 

146+80 

147+30 

"Caltrans improves mobility across California" 

Foundation 
Soil Type and 
Consistency I Relative 
Density 

Clayey SAND, Medium Dense 

Clayey SAND, Medium Dense 

Silty SAND, Medium Dense 

Clayey SAND, Medium Dense 

Clayey SAND, Medium Dense 

Clayey SAND, Very Dense 

Clayey SAND, Medium Dense 

Seismic 
Loading 
Global 
Stability 
Factor of 
Safety 

1.7 

1.4 

1.2 

1.2 

1.2 

1.4 

1.1 

Soil Parameters 

Unit 
Weight 
(kN/m3) 

18.8 

1 8.8 

1 8.8 

18.8 

18.8 

18.8 

1 8.8 

Friction 

(Degrees) 

3 4 

33 

33 

3 4 

33 

37 

3 3 

Cohesion 

0 

0 

0 

0 

0 

0 

0 
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The proposed MSE wall will retain new embankment constructed over original ground. Because 
of this a back-of-wall drainage system as shown on the Mechanically Stabilized Embankment 
Details No. 6 in the Bridge Standard Details Sheets is not required. There is negligible potential 
for ground water infiltration into the reinforced zone of the MSE wall due to subsurface water 
flow or spring activity. 

please contact Mike Finegan 

Associate Materials & Research Engineer 
Geotechnical Design - North 
Branch D 

c: Roy Bibbens / GDN Records 
GS Records 
John Stayton - Structures Office Engineer (4) 
Job File / Branch D Records 
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State of California Business, Transportation and Housing Agency 

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

Be energy efficient! 

TO: FRITZ HOFFMAN 
Branch Chief 
Division of Engineering Services, Structure Design 
Office of Bridge Design - Branch 6 

Attn: Hernan Perez 

Date: January 30,2008 

File: 05-MON- 10 1-98.4 (KP158.4) 
05-0161E1 
Retaining Wall No. 200 
Br. No. 44-E0016 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES - MS 5 

Subject: Revised Foundation Report I 

A Revised Foundation Report (FR) is provided for Retaining Wall No. 200 along the Highway 
101 northbound on ramp at the proposed Crazy Horse Canyon Interchange. A Revised 
Foundation Report is required because of a change in retaining wall type. A discrepancy between 
the aerial survey and the ground survey at this location has caused the retaining wall layout line 
to be shifted into the adjacent cut slope. This shift has resulted in a higher average design height 
of the wall. The layout line shift has also resulted in constructability issues concerning the 
excavation for the Type 7 retaining wall that was previously recommended. Using a 1 : l  
excavation backslope for the Type 7 wall, the excavation catches more than 10 meters up the 
existing cut slope. Reconstructing the finished slope above the retaining wall to a 1:2 slope angle 
would require that the excavation slope be flatter than 1: 1 so that it would catch at the same point 
as the 1:2 slope. This would result in the temporary construction slope catching higher on the cut 
slope. 

To reduce the amount of excavation required for the construction of the retaining wall, a wall i 
using top-down construction techniques is proposed. Wall types considered included a soil nail 
wall and a soldier pile wall. Because a horizontal dnll rig requires a worlung area approximately 
8 meters wide in front of the wall, it was felt that there would not be enough room near the end of 
the wall to maintain two lanes of traffic and construct the wall. Therefore, a soldier pile wall is 
proposed at this site. 

This report is based on a field investigation conducted by Geotechnical Services in 2007 and the 
Layout, Profile, and Cross Sections provided by Design. Five auger borings were drilled along 1 
the proposed layout line of the retaining wall for the study. The following reports were also I 

reviewed for this report: 

1) Geologic Hazards Report for 05-MON-101-R146.81161.3 (R91.21100.2 PM), 05-0161x0 by 
Geotechnical Services, dated July 23,2002. 
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2) Preliminary Structure Foundation Report for 05-Mon-10 1-98.4 (KP158.4), Retaining Walls 
2 & 3,05-0161E0, by Geotechnical Services, dated February 18,2004. 

3)  Preliminary Structure Foundation Report for 05-Mon-101-98.4 (KP158.4)' Echo Valley 
Road O.C., 05-0161E0, by Geotechnical Services, dated February 17,2004. 

4) Geotechnical Impact of Proposed Project, Route 101 Improvement Alternatives - Prunedale 
Study, Monterey County California, Caltrans District 5, 05-MON-101-91398.7 for DeLeuw 
Cather and Company by PSC Associates, Inc., dated August 2, 1991. 

Existing Facilities and Proposed Improvements 

The existing Crazy Horse Road and Route 101 intersection is at-grade. It is proposed to 
construct a diamond-shaped interchange with an overcrossing bridge for Crazy Horse Canyon 
Road to Echo Valley Road, a viaduct at Crazy Horse Canyon Road, and an off ramp with a 
structure from Northbound Route 101 to Crazy Horse Road. 

A soldier pile retaining wall is proposed on the right side of the northbound on ramp to support 
the adjacent cut slope. The proposed retaining wall is approximately 177 meters long from 
station 200+00 "RWCH-1" to station 201+77 "RWCH-1". The maximum Design Height is 
approximately 3.3 meters between station 200+25 and station 200+55. 

Physical Setting 

The project is located in the Coast Ranges Geomorphic Province of California in the Gabilan 
Range. The topography is semi-mountainous with rock outcrops. 

The climate is mild and semi-arid with a strong coastal influence. Daytime temperatures in the 
summer months are generally in the middle 80's to the middle 90's (Fahrenheit) with occasional 
extreme temperatures into the 100's. Nighttime summer temperatures are normally in the 50's. 
Winter temperatures generally have average lows in the middle to low 30's with highs in the high 
50's to low 60's. The area typically receives most of its rainfall between November and April 
with the heaviest rains occurring during the winter months. The average annual rainfall varies 
considerably but generally the average annual rainfall is 457 millimeters (18 inches). 

Geology and Soil Conditions 

The retaining wall is underlain by Aromas Sand (Q,), as shown on the geologic maps. The 
Aromas Sand near this location consists of interbedded alluvial and eolian deposits. 

Five borings using 150 rnrn continuous flight augers were dnlled along the proposed layout line 
of the retaining wall. In Boring Bl-07, 10.5 meters right of station 200+00 "ALNl", dense to 
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very dense silty sand was encountered from the ground surface to the bottom of the boring at 9.4 
meters. In Boring B2-07, 10.7 meters right of station 200+40 "ALNl", medium dense silty sand 
was encountered from the ground surface to approximately 3.9 meters below the ground surface. 
Dense silty sand was encountered below 3.9 meters to the bottom of the boring at 9.4 meters. In 
Boring B3-07, 11.4 meters right of station 200+80 "ALNl", medium dense silty sand was 
encountered from the ground surface to approximately 6.8 meters below the ground surface. 
Dense to very dense silty sand was encountered below 6.8 meters to the bottom of the boring at 
9.4 meters. In Boring B4-07, 11.5 meters right of station 201+20 "ALNl", medium dense silty 
sand was encountered from the ground surface to approximately 6.8 meters below the ground 
surface. Dense silty sand was encountered below 6.8 meters to the bottom of the boring at 9.4 
meters. In Boring B5-07, 11.8 meters right of station 201+70 "ALNl", medium dense silty sand 
was encountered from the ground surface to approximately 5.4 meters below the ground surface. 
Dense silty sand was encountered below 5.4 meters to the bottom of the boring at 9.4 meters. All 
of the borings remained open following the completion of drilling and auger withdrawal. 

Ground Water 

Ground water was not encountered in any of the borings. No springs or seeps were evident in the 
adjacent cut slope at the time of the investigation. 

Seismicity 

No known active or potentially active faults, as classified by Caltrans, intersect the proposed 
retaining wall. However, photographic interpretation techniques have been used to identify a 
previously unmapped fault on the northwest side of Route 101 approximately 500 meters 
southwest of the retaining wall. The surface trace of the fault is oriented roughly orthogonal to 
Route 101 (fault trends generally northwest southeast) with a length of approximately 370 
meters, terminating at Route 101. There is speculation that the unnamed fault may be a branch of 
the Zayante-Vergales Fault, which is considered active or potentially active by Caltrans. 
Evaluation of aerial photographic evidence and a ground survey of this feature by Caltrans 
personnel has determined that there is no strong evidence of recent activity. 

There are two known active or potentially active faults that influence the project site. The 
controlling fault is the Zayante-Vergales Fault (Strike Slip) located approximately 1.7 kilometers 
northeast of the site. The maximum credible earthquake on this fault has a potential Moment 
Magnitude of 7.25. The maximum credible bedrock acceleration at the project site due to an 
earthquake along this fault is 0.7g (gravity). The second fault is the North Segment of the San 
Andreas Fault (Strike Slip) located approximately 7.8 lulometers northeast of the site. The 
maximum credible earthquake on this fault has a potential Moment Magnitude of 8.0. The 
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maximum credible bedrock acceleration at the project site due to an earthquake along the San 
Andreas Fault is 0.6g according to the Caltrans-adopted Mualchin peak acceleration curves. 

Liquefaction 

The liquefaction susceptibility is low based on the field investigation. 

Corrosion 

The Department considers a site to be corrosive to foundation elements if one or more of the 
following conditions exist for the representative soil andlor water samples taken at the site: 

Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is greater than 
or equal to 2000 ppm, or the pH is 5.5 or less. 

Soil samples were obtained for corrosion analysis at the following location: 

Boring B2-07, 10.7 meters right of station 200+40 "ALN1" from elevation 141.4 to elevation 
139.9 had a minimum resistivity of 3500 ohm-cm and a pH of 6.8. 

Based on these results, the site is considered non-corrosive. 

Geotechnical Analysis and Design 

The proposed soldier pile wall will retain and be founded within medium dense to dense 
silty sand of the Aromas Formation. Soil strength parameters used in the analysis and 
design of the retaining wall are based upon Standard Penetration Test (SPT) blow count 
and material property correlations. 

Soil strength parameters are assumed to be the same for both the retained soil and 
foundation soil. The strength parameters obtained from the boring data at the roadway 
elevation are conservatively applied to the slope above the roadway. The recommended 
soil strength parameters are as follows: 

Friction Angle = 34" 
Cohesion = 0 kPa 
Unit Weight = 1 8.8 JiN/m3 
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The lateral earth pressure distribution recommended for the design of the soldier pile wall 
is shown in Figure 5.5.5.6-1 of the Bridge Design Specifications (BDS). From the top of 
the wall to the full design height of the wall, an active lateral earth pressure coefficient, 
Ka = 0.55 is recommended. The active lateral earth pressure coefficient, Ka, was 
calculated using Coulomb's Theory at station 200+80 where the cut slope to be retained 
has a 1:1.5 slope angle. It was assumed that the friction angle between the back of wall 
and the backfill material, 6, equals zero as specified in Section 5.7.2 of the BDS. Below 
the full design height of the wall, an active lateral earth pressure coefficient, Ka = 0.28 is 
recommended for calculating the active earth pressure against the piles. A passive lateral 
earth pressure coefficient, Kp = 3.5 is recommended for calculating the passive lateral 
earth pressure against the piles. 

Construction Considerations 

Drilling conditions can be expected to be fairly uniform in the medium dense to dense 
silty sand of the Aromas Formation. The test borings indicate that the boreholes for the 
retaining wall will be dry and that the foundation soil should stand un-supported during 
construction of the drilled shafts. Surface casing may be required to prevent caving of the 
looser surficial soils caused by the tooling going in and out of the hole. The shafts will be 
drilled into the existing cut slope up to 3 meters above the roadway elevation and 3 to 5 
meters from the toe of the slope. 

All permanent cut or fill slopes in the project area should be 1:2 or flatter. Temporary 
slopes should be 1 : 1 or flatter. 

The installation of the CIDH piles should be performed in accordance with Section 49-4 
of the Standard Specifications. 

Standard Special Provision S5-280, "Project Information", discloses to bidders and 
contractors a list of pertinent information available for their inspection prior to bid 
opening. The following is an excerpt from SSP S5-280 disclosing information 
originating from Geotechnical Services. 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. 

"Caltraru inlprovcs mobility across Cal[for11ia" 



Revised Foundation Report 
05-MON-101-98.4 (KP 158.4) 
05-0161E1 

January 30,2008 
Page 6 

Data and information attached with the project plans are: 
A. Log of Test Borings for the Soldier Pile Wall. 

Data and information included in the Information Handout provided to the Bidders and 
Contractors are: 
Revised Foundation Report for the Soldier Pile Wall dated January 30, 2008. 

If you have any questions or comments, please contact Mike Finegan at (805) 549-3 194. 

Associate Materials & Research Engineer 
Geotechnical Design - North 
Branch D 

c: Roy Bibbens / GDN Records 
GS Records 
John Stayton - Structures Office Engineer (4) 
Job File / Branch D Records 
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State of California 
Department of Transportation 

M e m o r a n d u m  

To: Fritz Hoffman 
Branch Chief . 

Division of Engineering Services, Structure Design 

Business, Transportation and Housing Agency 

Flex your power! 
Be energy efficient! 

Date: February 9,2009 

Attn: Hernan Perez 
File: 05-0161E1 

05 MON-101- 
9 1.2/100.4 
Cross Road 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES - MS 5 

Retaining Wall 

Subject: Foundation Report 

A Foundation Report (FR) is provided for the above referenced project per your request. 
The project proposes to widen a portion of Cross Road as part of the Prunedale 
Improvement Project (PIP). Foundation recommendations are presented herein for the ' 

construction of a soldier pile retaining wall to support the adjacent 2 meter high-slope 
between stations 29 +93.6 and 30 +15.9. The Soldier Pile Wall (SPW) will protect two 
prominent Oak trees at stations 29 +97 and 30 +12, approximately 2.4 meters left of the 
proposed wall alignment. A Type 7 retaining wall was initially planned for this area. The 
SPW has replaced this design in order to minimize disturbance to the Oak Trees, using 
top down construction. This installation method eliminates the OSHA required maximum 
1: 1 cut slope behind a Type 7 wall during construction, which would have intercepted the 
base of the trees. 

This report is based on a field investigation conducted by Geotechnical Services in 
September, 2008 and the Layout, profile, and Cross Sections provided by Design. Three 
mud rotary holes were drilled approximately 1 meter left of the " C R  line, at stations 29 
-1-90.000, 30 +37.35, and 30 +84.7. The following reports were also reviewed for this 
report: . 
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1) Maps Showing Geology and Liquefaction Potential of Northern Monterey and Southern 
Santa Cruz Counties, CA, 1980, Dupre, W. R. and Tinsley III, J. C. 

2) Geologic Hazards Report for 05-MON-101-R146.81161.3 (R91.21100.2 PM), 05-0161x0 by 
Geotechnical Services, dated July 23,2002. 

3 )  Preliminary Structure Foundation Report for 05-Mon- 101-98.4 (KP158.4), Retaining Walls 
2 & 3,05-0161E0, by Geotechnical Services, dated February 18,2004. 

4) Geotechnical Impact of Proposed Project, Route 101 Improvement Alternatives - Prunedale 
Study, Monterey County California, Caltrans District 5, 05-MON-101-91.5198.7 for DeLeuw 
Cather and Company by PSC Associates, Inc., dated August 2, 1991. 

5) Alternative 2 Preliminary Geotechnical Design Report for 05-Mon-101-KP 147.211 6 1.2 (PM 
91.2/100.3), 05-0161X0, by Geotechnical Services, dated January 18,2002, 

.Existing Facilities and Proposed Improvements 

Cross Road is a narrow two lane road connecting Reese Circle and Pesante Roads which 
both serve as main access roads primarily from residential areas to the 101 Highway. The 
road cuts through low hills vegetated with grass, trees, and shrubs in the vicinity of the 
proposed retaining wall. The prbposed widening of this road will require cutting back the 
existing slopes. The proposed retaining wall is approximately 21.9 meters (72 feet) long, 
spanning between stations 29 -1-93.6 and 30 -1-15.9. The maximum design height is 1.42 
meters, with a 2: 1 backslope. 

Physical Setting 

The project is located in the Coast Range Geomorphic Province of California at the 
northern edge of the Salinas Valley. The topography in the vacinty of the project consists 
of relatively flat to low lying hlls. The climate is mild and semi-arid with a strong coastal 
influence. Daytime temperatures in the summer months are generally in the middle 80's 
to the middle 90's (Fahrenheit) with occasional extreme temperatures into the 100's. 
Nighttime summer temperatures are normally in the 50's. Winter temperatures generally 
have average lows in the middle to low 30's with highs in the high 50's to low 60's. The 
area typically receives most of its rainfall between November and April with the heaviest 

I 
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rains occurring during the winter months. The average annual rainfall varies considerably 
from year to year but generally the average annual rainfall is 380 millimeters (15 inches). 

Geology and Soil Conditions 

The project area lies within Quaternary sedimentary deposits consisting mostly of 
Quaternary Undifferentiated Alluvial Deposits (Qd) in the valleys and Alluvial Fan 
Deposits (Qgl) and Pleistocene Aromas SAND. The undifferentiated alluvial deposits 
(Qal) contain mostly silts and sands with discontinuous lenses of clay and localized large 
amounts of gravel. The Aromas Sand is comprised of both eolian and fluvial SAND, 
SILT, CLAY and GRAVELS. These deposits are found flanking the hills in the vicinity 
of the project site. 

Soils encountered below the'surface of the asphalt show mostly silty SAND; to SANDS 
with varying degrees of fines and trace coarse granitic GRAVEL and COBBLE at about 8 
meters depth below ground surface. Stiff to medium stiff Lean sandy CLAY and medium 
dense SILT interbedded with medium dense SAND were encountered between 10.5 
meters and the bottom of the hole at about 12.8 meters (42 feet). Standard Penetration 
Test (SPT) values corrected for a hammer efficiency of 74% and overburden stress 
ranged from 19 to 46 (medium dense to dense). 

Groundwater 

One two inch diameter observation well was installed at boring R-08-001, completed with 
9.14 meters of screened casing and 3.0 meters of blank casing. A filter pack of medium 
number 3 washed sand was installed to approximately 2.5 meters below the road surface. 
The remaining space was sealed with bentonite chips. A flush mounted vault was 
installed with cold-patch asphalt. Perched water tables may exist locally because of 
confining clays and silts at depth. Wet conditions were noted at about 6 meters (20 feet) 
below ground surface during advancement of the bore hole on September 16, 2008. 
Static groundwater was measured at 4.92 meters (16.14 feet) below the road surface on 
February 2,2009. Groundwater presence and depth will be monitored quarterly. 
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Seismicity 

Corrosion 

- 

The Department considers a site to be corrosive to foundation elements if one or more of 
the following conditions exist for the representative soil and/or water samples taken at the 
site: 

No known active or potentially active faults, as classified by Caltrans, intersect the project 
area. Consequently, there is no potential for surface fault rupture and no mitigation 
efforts in regards to fault rupture are necessary. 

There are two faults that influence the project site. The controlling fault for the design of 
the proposed Russell/Espinosa Road Undercrossing is the North Branch of the San 
Andreas Fault (Strike Slip) located approximately 16.3 kilometers northeast of the site. 
The maximum credible earthquake on this fault has a potential Moment Magnitude of 8.0. 
The maximum credible be'drock acceleration at the project site due to an earthquake along 
the fault is 0.5g (gravity) according to the Caltrans-adopted Mualchin peak acceleration 
curves. The second fault is the Zayante-Vergales Fault (Strike Slip) located 

I 
approximately 10.8 kilometers northeast of the site. The maximum credible earthquake 

Minimum Resistivity of 100 ohm-cm or less 

- 

on this fault has a potential Moment Magnitude of 7.25. The maximum credible bedrock 
acceleration at the project site due to an earthquake along this fault is 0.4g. 

-- 

Liquefaction is a loss of soil strength and stiffness due to an increase in pore water 
pressure during cyclic loading, such as occurs during an earthquake. Soils with 
liquefaction potential include loose cohesionless soils that may become saturated. Based 
on the 2008 field investigation, the geology of the site consists of mostly alluvial, medium 
dense to dense, silty sand. A dense to very dense,poorly graded sand was encountered at a 
depth of 4.9 to 17.4 meters from the ground surface. No loose sands were encountered 
during the field investigation. Local groundwater is at a depth of 4.92 meters below the 
ground surface so there is minimal potential to have layers of loose or medium dense 
saturated sand. Groundwater levels will continued to be monitored. Based on the field 
investigation the liquefaction susceptibility is very low. 
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PH of 5.5 or less 

Corrosion results in the vicinity of the proposed retaining wall are summarized in the 
table below: 

Based on the above results, the. subsurface soils are considered non-corrosive. 

Cross Road Retaining Wall Corrosion Results 

Geotechnical Analysis and Design 

The proposed soldier pile wall will retain and be founded within medium dense to dense 
silty sand. Soil strength parameters used in the analysis and design of the retaining wall 
are based upon Standard Penetration Test (SPT) blow count and material property 
correlations. 

pH 

7.3 
7.4 
7.5 

Borehole 
I.D. 
R-08-001 
R-08-001 ' 

R-08-002 

Soil strength parameters are assumed to be the same for both the retained soil and 
foundation soil. The strength parameters obtained from the boring data at the roadway 
elevation are conservatively applied to the slope above the roadway. The recommended 
soils strength parameters are as follows: 

Internal Friction Angle = 34" 
Cohesion = 0 kPa 
Unit Weight = 18.9 kN/m3 

Depth 
(meters) 
0.0-1.77 
4.82-5.27 
4.75-5.21 

The lateral earth pressure distribution recommended for the design of the soldier pile wall 
is shown in Figure 5.5.5.6-1 of the Bridge Design Specifications (BDS). From the top of 
the wall to bottom of lagging, an active lateral earth pressure coefficient, Ka = 0.56 is 
recommended. The active lateral earth pressure coefficient, Ka, was calculated using 

Resistance 
(Ohmslcm) 
1040 
2530 
4300 

. . 
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Coulomb's Theory at borings R-08-001 and R-08-002. The existing slope at both these 
locations is approximately 2:l. The friction angle between back of wall and the backfill 
material, 6, equals zero as specified in Section 5.7.2 of the BDS. Below the bottom of 
lagging, an active lateral earth pressure coefficient, Ka = 0.28 is recommended for 
calculating the active earth pressure against the piles. A passive lateral earth pressure 
coefficient, Kp = 3.5 is recommended for calculating the passive lateral earth pressure 
against the pile. 

Construction Considerations 

Geotechnical borings show relatively uniform medium dense to dense silty sand. This 
material should stand un-supported during construction of the drilled shafts. Wet 
conditions, however, were noted in boring R-08-001 (west end of proposed wall) at 
approximately 6 meters (20 feet) below the surface which may be localized perched 
groundwater. Groundwater was measured at 4.92 meters (16.14 feet) below ground 
surface (5.73 meters elevation) at the above well. Based on field observations, flowing 
sand conditions are not anticipated since groundwater exceeds twice the depth of the 
design pile depth of 1.78 meters. Seasonal groundwater fluctuation should be considered 
in the event that drilling occurs during winter months. Due to sandy conditions, if water 
is intercepted, caving is possible and casing may be needed as well as modified grouting 
methods using a trernmy pipe. 

The main portion of this wall will be constructed beneath the canopies of the two Oak 
trees, limiting access of drilling equipment with tall booms. Specialized drilling 
equipment will likely be required to access each pile location in addition to selective 
pruning of tree limbs. 

All permanent cut or fill slopes in the project area should be 1:2 or flatter. 

The installation of the CIDH piles should be performed in accordance with Section 49-4 
of the Standard Specifications. 

Standard Special Provision S5-280, "Project ~ n h a t i o n " ,  discloses to bidders and 
contractors a list .of pertinent information available for their inspection prior to bid 
opening. The following is an excerpt form SSP S5-280 disclosing information 
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originating from Geotechnical Services. 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: 

Log of Test Borings for Cross Road Retaining Wall. 

Data and information included in the Infomation Handout provided to the Bidders and 
Contractors are: 

Foundation Report for Cross Road Retaining Wall dated February 2, 2009. 

Project Log of Test Borings have been finalized by this office and are being drafted by 
the Engineering Graphics Unit. Your office will be notified once they have been 
completed. For information regarding the status and delivery of the LOTB's, contact 
Irma Garrnarra-Rernmen at (9 16) 227-55 10. 

I 
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If you have any questions or comments, please contact Mike Jurasius at (805) 549-3729 
or Mike Finegan at (805) 549-3 194. 

Michael J. Jurasius MICHAEL S. F I N E ~ ~ N ,  PE, Chief 
Engineering Geologist Geotechnical Design - North 
Geotechnical Design - North Branch D 
Branch D 

c: Roy Bibbens / GDN File 
GS File Room 
Job File 1 Branch D .Records 
John Stayton - Structures Office Engineer (E - copy) 
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GEOLOGIC LEGEND 

(qb( BASIN ~ ~ ~ ~ & ~ s - - ~ n c o n s o l i d a t e d  p l a s t i c  Clay and s i l t y  clay contzin 
much organic material .  Locally contain interbedded t h i n  l a y e r s  .of  
silt and silty' s n d .  Deposited in  ! a  va r i e ty  o f  environments 
including e s t u a r i e s ,  lagoons, t i d a l  Q a t s ,  marsh-fi l led s loughs ,  

. flood bas ins ,  and lakes.  Thiclcness higbly va r i ab l e ;  may bp a s  much 
a s  30 m th ick  underlying some sloughs. High s u s c e p f i b i i i t y  t o  
flooding. Modera.te t o  ,-high l iquefaqt ion  s u s c e p t i b i l i t y  except 
where water t ab l e  i s  more than 10 m :below the  surface .  Highly 
expansive s o i l s  develop on these  deposi t s  

ALLW'IAL DEPOSITS, U N D I F F E R E N T I A T E D - - U ~ ~ ~ ~ ~ O ~ ~ ~ ~ ~ ~ ~ ,  heterogeneous,  
moderately sor ted  silt and sand with.discontinuous l enses  o f  c lay  
and s i l t y .  c l ay .  Locally inc ludes  lange amounts o f  g rave l .  May 
include deposi t s  equivalent t o  both younger and o lde r  f lood-plain 
deposi t s  i n  a r eas  where these were not d i f f e r en t i a t ed .  Thickness 
highly var iable ;  may be more than .30 m thick near t he  coas t .  
Variable permeability and porogity;  .l)epth to  water t a b l e  highly 
var iable .  , High s u s c e p t i b i l i t y  t o  fxooding in  a r eas  where not  
incised by present  stream. Liquefaction s u s c e p t i b i l i t y  moderate t o  
high where water i s  c lose  t o  surface  

COLLWIUM--Unconsolidated heterogeneous deposi t s  of moderately t o  
poorly sor ted  s i l t ,  sand, and g rave l ,  deposited by s lope  wash and 
mass wvement. Minor f l u v i a l  reworking, Locally inc ludes  nymerous 
undif ferent ia ted  l ands l ides  and m a l l  a l l u v i a l  f ans .  Contaats 
genera l ly  gradat ional .  Locally grages i n to  f l u v i a l  depos i t s .  
Generally more than 2 m th ick .  Mpderately wel l  drained and 
permeable. Mostly m d e r a t e l y  low liquefaction p o t e n t i a l  b u t  can be 
moderately high l o c a l l y .  Slope s t a b i l i t y  r e l a t i v e l y  low; small  
lands l ides  common where water is c lose  t o  surfzce  

F I  ALLWIAL FAN DEPOSITS OF CHUALAR--bleakly consolidated,  moderately t o  
poorly sorted sand, s i l t ,  and gravel  deposited a s  a s e r i e s  of 
a l l u v i a l  fans flanking t h e  Sa l inas  Valley. Depth t d  water t ab l e  
generally g rea t e r  than 10 m because of ground-water pumping. 
Characterized by well-drained , medially developed s o i l s .  
Relatively low s u s c e p t i b i l i t y  t o  flooding; low s u s c e p t i b i l i t y  f o r  
l iquefact ion  

' 1  

TERRACE DEPOSITS, UNDIFFERENTIATED--Wea& consol ida ted  t o  
semiconsolida ted , moderately t o  poorly sorted silt, s i l t y  c l ay ,  
sand, and gravels ,  mostly deposited i n  a f l u v i a l  environment. 
Thickness highly va r i ab l e ,  l o c a l l y  a s  much a s  18 m t h i ck .  Deposits  
capped by mdera t e ly  t o  fully,  completely well-developed s o i l s ,  some 
with duripans; expansive b o i l s  a re  l oca l ly  p re sen t .  Law 
suscep t ib i l i t y '  t o  f looding and f o r  l iquefact ion  

OLDER EOLIAN DEPOSITS--Senfconsc~lfdated, moderately well so r t ed  sand 
a s  much as 13 m th ick  deposited in  e s e r i e s  of in land-migra t im 
dune f i e l d s .  Locally conformably overlying und i f f e r en t i a t ed  
ooas t a l  te r race ,  deposi t s  and t e r r ace  deposits  of Antioch. Capped 
by moderately well drained, maximally developed s o i l s ,  some with 
duripans. LOW s u s c e p t i b i l i t y  t o  flooding and f o r  l i que fac t ion  

lm . & L ~ U L  . pl~. .DBOOS~~S OF P L A E E W T T L - $ ~ I ~ ~ C Q U ~ W ~ L ~  .. . Jeod,~c&e1~ ;P 
p a o r q  Bpitktid band, s i L t ,  tind gt-avel; gP'aVg1 amwb Incii'eases 
toward the head of t he  fan.  S imi lar  t o  a l l u v i a l  fan. depbs i t s  of 
Ckualar, except capped by more we11 developed s o i l s .  Generally low 
suscep t ib i l i t y  t o  flooding; low l iquefact ion  s u s c e p t i b i l i t y  
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":..,',,. " . 
AROMAS SAND (P le i s tocene )  --Heterogeneous sequence of mainly eo! ian 

and f l u v i a l  sand, silt ,  c l a y ,  and ,  g r a v e l .  S l i g h t  angular / 
unconformit ies  p re sen t  throughout t h e  u n i t ; '  o l d e r  d e p b s i t s .  itxi$&''' 1 
complexly folded and f au l t ed  than younger d e p o s i t s .  To ta l  I 
t h i ckness  m y  be g r e a t e r  than 250 m. Character ized  by maximally I 
developed s o i l s ,  most with duripans.  Low. s u s c e p t i b i l i t y  t o  * 

flooding. and f o r  l i q u e f a c t i o n .  U n i t  , l o c a l l y  d iv ided i n t o :  1 
Eol ian  deposits--~ode$ately we'll sor ted  sand a s  much a s  60 .m th ick  

t h a t  contains:.no in t e rven ing  f l u v i a l  d e p o s i t s .  Seve ra l  aequenoes 
ofc eol ian"  d!posits hay be p re sen t ,  each separ?ted by pa l eoso l s  . 
The upper 3-6-m of. .each dune sequence is oxidized and r e l a t i v e l y  
well: ' lddura ted ,  arld - a l l  primary sedimentary s t r u c t u r e s  have been 
destroyed by weathering; t h e  lower p a r t s  o f  each dune sequence 
may be r e l a t i v e l y  'unconsolidated below the  weathering zone. 
P o r o s i t y  and permeabi l i ty ,  a s  wel l  a s  degree of conso l ida t ion ,  
a r e  t hus  a funct ion  o f  the  r e l a t i v e  p o s i t i o n  wi th in  t he  

' weathering p r o f i l e .  Perched water t a b l e s  may be p re sen t  where 
eo l i an  deposi t s  o v e r l i e  l e s s  permeable f l u v i a l  d e p o s i t s ;  sp r ings  
may develop i n  these  a r e a s ,  and slumps and l a n d s l i d e s  m y  develop 
a s  wel l .  Severe eros ion may occur w i t h i n  t h i s  u n i t  when t h e  
weathering zone and &a p ro t ec t ive  dur ipan a r e  breached and the  
r e l a t i v e l y  unconsolidated sands a r e  exposed, a s  avidenced by t h e  
ex t ens ive  c o l l u v i a l  s lopes  t h a t  mantle much o f  t he  outcrop a rea  

F l u v i a l  d e p o s i t s - - ~ e ~ i c o n s o l i d a t e d ,  moderately t o  poorly so r t ed  
s i l t y  c l ay ,  s i l t ,  sand, and g rave l  depos i t ed  by meandering and 
braided streams a s  w e l l  as a l l u v i a l  f ans .  Inc ludes  beds of . 
r e l a t i v e l y  wel l  so r t ed  g r a v e l  ranging from 3 t o  30 m t h i c k  t h a t  
a r e  l o c a l l y  important a s  aqu i f e r s  i n  the  r eg ion .  Locally 
i nc ludes  buried s o i l s  high in  expansive c l a y s ,  which a c t  a s  
aquic ludes .  Landslides a r e  common i n  t h i s  u n i t  

ALLUVIAL FAN DEPOSITS OF GLORIA--Moderately conso l ida t ed ,  deeply 
weathered, .  moderately t o  pooi-ly so r t ed  sand,  silt and g r a v e l ,  
capped with moderately wel l  dra ined,  maximally developed s o i l s  with 
duripans.  Low s u s c e p t i b i l i t y  to  f looding and f o r  l i q u e f a c t i o n  

SEDIMENTARY, IGNEOUS, AND . METAMORPHIC ROCKS, UNDIVIDED-- 
Characterized by very low s u s c e p t i b i l i t y  f o r  l i q u e f a c t i o n  

fhoffman
Text Box
Attachment 2            3/3



I I 

.--------._________ 

A L L  DIMENSIONS ARE IN METERS 
UNLESS OTHERWISE SHOWN. 

fhoffman
Text Box
Attachment 3            1/1



. .. .. . . . . . . . . . . . - i 
I I I 

I 
I 

DIST COUNTY ROUTE KILOMETER POST SHEET TOTAL 
TOTAL PROJECT No SHEETS 

I 
05 Mon 101 

PLANS APPROVAL DATE 

Bottom o f  'Wal I = 
Bottom o f  Lagging 

Datum Elev 4.000 I 1 
304-00 4-1 0 7 4-1 5 

4-95 4 , > 
DEVELOPED ELEVATION 

P) 
I 

C 

IVISION OF ENQINEERING SERVICES - i . . E STRUCTURE DESIQN A i 
I1 
W I  

2 
W 

I S UNLESS OTHERWISE SHOWN S ; 
I 
I 

fhoffman
Text Box
Attachment 4            1/1



I 
State of California Business, Transportation and Housing Agency 

M e m o r a n d u m  

TO: FRITZ HOFFMAN 
Brancli Chief 
Division of Engineering Services, Structure Design 
Office of Bridge Design - Central, Branch 6 

Date: May 30,2008 

I 

File: 05-0161E1 I 

05-Mon-101-96.1 1 
(k~ 154.7) j i 

San Miguel Canyon Road I 

O.C. (Widen) 
Bridge No. 44-027 1 I 

From: DEPARTMENT OF' TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES - MS 5 

Subject: Fo~zndation Report 

A Foundation Report (FR) is provided for the above referenced project per your request. 
This report is based on pre-existing subsurface data collected for this design and 
construction of this bridge. 

Proposed Improvements 

The proposed improvements incl~lde constr~~ction of a widening on the right side of the 
existing overcrossii~g structure at the location shown on tlie General Plan dated April 3rd 
2008. The proposed structure is a 58.91 meter long, two-span CIPIPS girder bridge. The 
widenings at Abutment 1 and Bent 2 of the proposed structure will be founded in existing 
gro~lnd. Abutment 3 will be founded within an embankment that has a maximum height of 
approximately 6.5 meters. 

Physical Setting 

The project is located within the Coast Ranges Geomorphic Province. It lies within tlie 
Gabilan Range. The topography is semi-mo~lntainous. The predominant land uses in the 
project vicinity are conuiiercial and low density residential. The surface elevations in the 
vicinity of the proposed bridge widening lie between approximately 40 and 5 1 meters. 

Geology and Soil Conditions 

The project area is underlain by Quaternary aged alluvium and Pleistocene Aged Aromas 
Formation. The June 28"' 1999 Foundation Report and the 1998-1999 subsurface 
exploration prograiii for the design and construction of the San Miguel Canyon Road 
Overcrossing describe the characteristics of the Aromas Formation. 

"Caltmru iniproves mobility across California" 
L 
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Laboratory Data 

There were no laboratory tests perfornied for this report. 1 
I 

I Groundwater i 
I 

Groundwater was observed in boreholes B-4 and 99-1. At borehole B-4 the gro~zndwater 
surface was observed at elevation 35.25 meters on September lgth 1998. At borehole 99-1 
the groundwater was observed at elevation 35.06 ineters during December of 1998,. In 

~ 
I 

addition to these phreatic surfaces, saturated soils were observed in boreholes B-4, B-12 I 
and 99-1, both above and below the gro~zndwater s~zrfaces observed at the boreholes. The 
saturated soils are shown as "wet" on the Log-of-Test Borings. 

Seismic Data and Liquefaction Potential 

The "Final Seismic Design Recommendations" were provided to you on January 14" 2008 
by Reza Mahallati, Office of Geotechnical Design North. Analyses indicate that a 
potentially liquefiable layer of silty sand is present between elevations 33.5 and 35 meters 
in the vicinity of Abutilient 3. 

Corrosion Testing 

Representative soil san~ples collected d~zring the foundation investigation for the adjacent 
Retaining Wall No. 16 were tested for corrosion potential. The results of the corrosion tests 
are su~marized in the Foundation Report for Retaining Wall No. 16. The site is considered 
to be non-corrosive to the fou~dation elements. 

Foundation Recommendations 

The abutments of the existing bridge are supported on Class 625 Alternative W open ended 
pipe piles. Bent 2 is supported on Class 900 Alternative W open ended pipe piles. The 
construction records indicate that the Bent 2 and Abutment 3 piles were driven to 
approximately specified tip elevation, 25.5 meters and 30.5 meters respectively. The piles 
on the west end of Abutment 1 were also driven to approximately specified tip elevation, 
35.0 meters. The piles on the east end of Abutment 1 sustained bending damage prior to 
the pile tip reaching the specified tip elevation, and were cutoff with the pile tip elevation 
at approximately 38.0 meters. The Logs of Test Borings indicate that all of the piles are 
founded in Pleistocene Age Aromas Formation. 

LJ 

Caltrans Standard Plan driven open-ended pipe piles are the recoinmended foundation 
type. Class 625 Alternative W piles are proposed for abutments 1 and 3, and the abutment 
1 wing wall. Class 900 Alternative W piles are proposed for the bent (Caltrans Standard 
Plans dated July 2004). Analyses of the lateral resistances of the driven piles were not 
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requested. Design tip elevations for lateral loads have not been provided in the following 
tables. 

Notes: I 

I 

I )  Design tip elevatioizs are controlled by: (a) Conzpression and (c) Settlenzent, respectively. 
2) The speciJied tip elevatiorz shall not be raised ifcorztrolled by settlenzent. 

I 

I 

I 

I 

I 
i 

Abutments Foundation Design Recommendations 

Notes: 
I )  Design tip elevations are controlled by: (a-I) Cortzpression (Strength Limit), @-I) Tension (Strength 

Limit), (a-II) Conzpression (~itrenze Event), (b-II) Tension. (Extrenze Event), and (c) Settlenzent, 
~*espectivelj). 

2) The speciJied tip elevation slzall not be raised above the design t@ elevations for tension bnd tolerable 
settlenzeizt. 

Bent Foundations Design Recommendations 

"Caltrni~s iil~proves inobilily across California " 

Specified Tip 
Elevation (m) 

38.0 

38.0 

24.5 

Design Tip 
Elevations (m) 

38.0 (a) 
42.0 (c) 

38.0 (a) 
42.0 (c) 

24.5 (a) 
31.0 (c) 

Nominal Driving 
Resistallce 

Required (kN) 

1250 

800 

1250 

2 2 .% 
T & . * 

Y 

1150 

LRFD service-l 
Limit State Total 

Load (kN) per Pile 
(Conlpression) 

625 

400 

625 

Abut. 1 

Abut. 1 
wingwall 

Abut' 

.!3 3 @ W  
a d 

4 1=" 
8 S 
3 3  

25.5 

Nominal 
Resistance 

(kN) 

1250 

800 

1250 

Cut-off 
Elevation (n~)  

46.125 

50.170 

43, 125 

Class 625 
Alt. 

Class 625 
Alt. W 

Class 625 
Alt. W 

.- Y 3 
m 
k5 
5 n 

.> 
b 

.* 
B 

26.1 (a-I) 
28.5 (b-I) 
25.5 (a-11) 
3 1.8 (b-11) 

35.9 (c) 

LRFD Service-I Limit 
State (kNN) per 

Support 

+2 

2 3 
A 

/ 4 ." - 
, g & 9  
z g a  
B a 

g 

25 

a 
0 . d Y 

m 
0 

2 
5 
a 
9 
'a 

Bent 

Total 

6,800 

N,A 

6,800 

d 
0 
.d + 
2 
2- 
W E  
k" 
? * a 

39.125 

& + 
8 - .- 
a 

Class 900 
Alt. W 

Pernlanent 

5,250 

NIA 

5,250 

0 
c.' 

g E 
. z &  . sz  
- 1 8 %  
7 a- 4 .g 3 
V) 

13,500 

Required Factored Nominal Resistance (kN) 

Strength Limit Extreme Event 

Conlp. 
((p=0.7) 

720 

Conlp. 
(CP=~)  

1150 

Tension 
((p=0.7) 

550 

Tension 
(cp=l) 

450 
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Notes: 
I )  Design tip elevations for Abutineizts are conti-olled by: (a) Conzpressioiz, (c) Settleinerzt 
2) Design tip elevations for Bent is coiztrolled by: (a) Conzpression, (6) Tension, (c) Settlenzerzt 
3) Tlze speciJied tip elevatiorz slzall izot be raised above tlze design tip elevations for lateral load and 

tolemble settleineizt. 

Pile Data Table 

Proiect I n f ~ r ~ a t i o n  

Standard Special Provisioil S5-280, "Project Information", discloses to bidders and 
contractors a list of pertinent information available for their inspection prior to bid 
opening. The following is an excerpt froni SSP S5-280 disclosing information originating 
from Geotechnical Services. items listed to be included in the Information Handout will be 
provided in "pdf' format to the addressee of tliis report via electronic mail. 

Nominal 
Driving Resistance 

(W) 

1250 

800 

1150 

1250 

Data and inforination attached wit11 the project plans are: 

Location 

Abut. 1 

Abut. 1 
wingwall 

Bent 

Abut. 3 

1 A. Log of Test Borings for the San Miguel Canyon Road Overcrossing (Widen). 1 

Pile Type 

Class 625 
Alt. 

Class 625 
Alt. W 

Class 900 
Alt. W 

Class 625 
Alt. 

Data and Illformatioa included in the Information Handout provided to the bidders and 
Contractors are: 

Nolninal Resistance (kN) 

A. Fo~1ndation Report for the Sail Miguel Canyon Road Overcrossing (Widen), 
May 30,2008, Caltrans. 

B. Final Foundation Recommendations for the San Miguel Canyon Road 
Overcrossii~g, June 28, 1999, Caltrans. 

C. Footing Plans and Pile Layouts, Quantity and Driving Records (Driven Piles), 
and Log Pile Sheets, for the San Miguel Canyon Road Overcrossing, December 
200 1 and May 2002. 

Design Tip 
Elevation (m) 

38.0 (a) 
42.0 (c) 

38.0 (a) 
42.0 (c) 

25.5 (a) 
28.5 (b) 
35.9 (c) 

24.5 (a) 
3 1 .O (c) 

Compression 

1250 

800 

1150 

1250 

I "Caltrans i~l~proves ~rlrobility across California " 

Specified Tip 
Elevation (m) 

38.0 

38.0 

25.5 

24.5 

Tension 

0 

0 

790 

0 
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Data and information available for inspection at the District 5 Office: 

A. None 

Data and information available for inspection at the Transportation Laboratory: 

A. None 

Construction Considerations 

A settlement period of 30 days is specified for the embankment at abutment 3. Piles may 
be driven at ab~ltinent 3 after the completion of the settlement period. 

Piles shall be driven in oversized drilled holes in conformance with the provisions in 
Section 49-1.06, "Predrilled Holes," of the Standard Specifications at the locations and to 
the corresponding bottom of hole elevations listed in the following table: 

For piles that are driven to the specified tip elevation and do not indicate the nominal 
resistance per the method prescribed in Section 49-1.08 of the Standard Specifications, the 
pile shall be re-struck with the same impact hammer not less than 16 hours after 
completion of the initial installation. Prior to the monitored restrike, the pile hammer 
should be warmed-LIP by impacting another pile or object a minimum of 10 combustion 
cycles. 

The Office 'of Geoteclmical Design North is to be contacted if the constructed pile tip 
elevation is above ,the specified tip elevation. 

Elevation of Bottom of Hole 

40.5 meters 
( 

"Caltraru inzproves rtiobility across Califorttia " 

Bent Nunlber Bridge Name or Nunlber 

San Miguel Callyon Rd O.C. 
(widen) 

(Br. No. 44-0271) 

Abutlnent Nulllber 

3 
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Closure 

A request for production of a Log-of-Test Boring sheet has been made to the Engineering 
Graphics Branch of the Office of Geotechnical Services. When complete, the As-Built 
Log-of-Test Borings will be provided to you for attachment to the contract plans. 

If you have any questions or cormnents, please call me at (805) 549-3385 (CalNet 629- 
3385). 

RON RICHMAN, P .E., C.E. G. 
Office of Geotechnical Design - North 

c: RE Pending 
Sti-uchlre OE (E-copy) 
PCE (E-copy) * 

DME (E-copy) 
Branch D File 
GDN File 
GS File Room . 

I - "Caltr.n~ls inlproves lr~obility across Califoniia " 



State of California Business, Transportation and Housing Agency 

P I  i 

M e m o r a n d u m  

TO: FRITZ HOFFMAN Date: December 29, 2008 
Brancli Chief 
Divisioli of Engineering Services, Structure Design File: 05-0161E1 
Office of Bridge Design - Central, Branch 6 05-Mon-101-91.9 

(kP 147.9) 
Espiilosa Road U.C. 
Bridge No. 44-0282 RIL 

Prom: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES - MS 5 

Subject: Fo~llldatioll Report 

A Foundatioii Report (FR) is provided for tlie above referenced project per YOLK reqtlest. 
This report is based on tlie s~lbs~u-face data collected for this bridge. 

, 

Y Proposed Improvements 

The proposed improvements include construction of a pair of new parallel under crossing 
structures at the location show11 on the General piail dated December 11" 2006. The 
proposed stnlch~res are 65.6 meter long, two-span CIPIPS girder bridges. The abutments 
are fouiided witliin ail embaizluneiit that has a iiiaxiili~~ni height of approximately 6.5 
meters. The Bent 2 sulpports of the proposed structures will be founded 011 existing ground. 

Physical Setting 

The project is located witliin tlie Coast Ranges Geo~no~pliic Proviiice. It lies at the 
iiortliei~i margin of the Salllias Valley, ,011 an ~lplifted all~~vi~zin filled basin. In the 
immediate vicinity.of the project, the terrain is relatively flat with stream terraces along the 
ilortheix edge of the Saliiias Valley. The .predoninant lalid use in the project vicinity'is 
agricultural. Tlie surface 'elevation in tlie vicinity of the proposed bridge lies between 
approximately 34.0 aiid 3 6.5 meters. 

Geology and Soil Conditions 

The surficial deposits witliin the project area are Quaternary Chular Alluvial Fan Deposits. 
The Chular deposits are described in the geologic literature as weakly consolidated, 
moderately to poorly sorted sand, silt aiid gravel. 

Caltrans personnel performed six boreholes in 2003 and two boreholes in 2006. The 2003 I 

I 

"Caltmr~s inrl~roves rrrobilil)~ across Cnl~/o~.r~ia " 
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field investigation coilsisted of six rotary wash boreholes: B4-03 at Abutment 1 Left, B1- 
03 and B2-03 at Abutment 3 Left, ~ 3 - 0 3  and B7-03 in the vicinity of Abutment 2 Left and 
B5-03 at Abutment 3 Right. The deepest point reached by the 2003 boreholes was 
approxinlately elevation 4.39 meters (14.4 feet). The observed subsurface materials include 
sandy clay, clayey sand, well graded sand, poorly graded sand, silty sand and lean clay 
with sand. 

The 2006 field investigation by Caltrans for the Overcrossing structure consisted of two ' 

rotary wash boreholes, B9-06 and B10-06, located in the proximity of Abutment 1 and 
Bent 2 of the right bridge. The deepest point reached by the 2006 boreholes was 
approxinlately elevation 0.94 meters (3.1 feet). The observed s~lbs~lrface materials include 
lean clay, clean clay with sand, fat clay, clayey sand, silty sand and poorly graded sand. 
None of the soils were described as wet. 

Laboratory Data 
\ 

In addition to the corrosion testing discussed below, two soil saniples were tested for 
Atterberg limits and particle analysis. The results of the tests are attached to this 
rnemorand~uil~. 

Groundwater 

Groundwater was observed in borehole B1-03 at elevation 7.87 meters in Januaiy 2003. 
Saturated soils were observed above this elevation in Caltrans borehole B1-03. The 
saturated soils are described as "wet" on the Log-of-Test Borings. 

Seismic Data and Liquefaction Potential 
1 

The "Final Seismic Design Recoimei~dations" were provided to you on November 6'" 
2007 by Reza Mahallati, Office of Geotechnical Design North. 

Corrosion Testing: P. 

Representative soil samples collected during the foundation investigation were tested for 
corrosion potential. The site is considered to be non-corrosive' for the foundation elements. 
The results of the corrosion tests are suilmarized on the Corrosion Test Summary Report 
dated March 5'" 2004, which is attached to this repoit. 

Foundation Recommendations 

Caltrans Standard Plan driven open-ended pipe piles are the recommended foundation 
type. Class 625 Alternative W piles are proposed for the abutments, and Class 900 
Alternative W piles are proposed for the bents (Caltrans Standard Plans dated July 2004). 

"Caltrnru iri~proves 1110bilit)r across Cnliforrtin" 
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Notes: 
I )  Design tip elevatiorzs for Abzltnzelzts are colztrolled by: (a) Conzpressiorz, (c) Settlenzent, (d) Lateral 

Load 

2) Design tip elevatiolzs for Bent is corztl*olled by: (a) Conzpressio~z, (c) Settlenzerzt (d) Lateral Load 

3) Tlze speczj2ed tip elevatio~z shall not be raised above tlze design tip elevatiorzs f o ~  lateral load and 
tole~~able settlenzent. 

Left Structure: Pile Data Table 

Notes: 
I )  Design tip elevations are controlled bj~: (a) Conzpressiolz and (c) Settlenzerzt, respectively. 
2) Tlze specijed tip ebvatiorz slzall not be raised if co~ztrolled b j~  settlement. . 

Right Structure: Abutment Foundation Design Recommendations 

."Caltmi~s irlipraires ri~obility across ~ a l i f o h i a "  

Specified Tip 
Elevation (m) 

23.5 

21.6 

23.8 

Design Tip 
Elevation (nl) 

23.5 (a), 26.6 (c) 

21.6 (a), 27.9 (c) 

23.8 (a), 26.6 (c) 

Location 

Abut. 1 Left 

Bent 2 Left 

Abut. 3 Left 

Nominal 
Driving Resistance 

(W 
1200 

1430 

1180 

Pile Type 

Class 625 
Alt, 

Class 900 
Alt. 

Class 625 
Alt. 

Specified Tip 
Elevation (m) 

22.9 

23.8 

Nominal Driving 
Resistance 

Required (kN) 

1200 

1180 

Nominal 
Resistance 

(kN) 

1200 

1180 

L ~ D  seririce-l 
Limit State Total 

Load (kN) per Pile 
(Coinpression) 

600 

590 

Noillinal Resistance (kN) 

Design Tip 
Elevations (rn) 

22.9 (a), 30.9 (c) 

23.8 (a), 28.2 (c) 

Compression 

1200 

1430 

1180 

Cut-off 
Elevation (nl) 

37.74 

38,67 

Su1pp01-t 

Abut. 1 
Right 

Abut. 3 
Right 

LRFD Service-I Limit 
State (m) per 

Support 

Tension 

0 

0 

0 

Class 625 
Alt. W 

Class 625 
Alt. W 

Total 

9,520 

9,380 

Pe~~l~anent 

7,070 

6,850 



Right Structure: Bent Foundation Design Recommendations 

0 
V Y Required Factored Noillinal Resistance (W) 3 a 

s 2 E 3 5 . d ' . d .A cd .9 ' Y .- E 
cd Si .z 2 Wg Strength Limit Extreme Event 5 b w 
0 8 2- 2s .- ' - - 
S w -  z !2 t. 

a Y E  s a g  G r $ j  a .s E ; z a 8 ,  5 - . d e u aw k 8 9 c a 
a PI ? 8 -g - 

,d $ & Coi11p. Tension Conlp. Tension c 8; .g 2 
2 5 'g 3 2 ((p=0.7) ((p=0.7) (cp=l) ((~=l) . a0 - 
vl s 3 vl B 

22.2 (a-I), 
Bent 2 Class 900 33.50 ,7,450 25.4 1000 0 960 0 22.8 (a-11), 22.2 1430 
Right Alt. W 29.0 (c) 

Notes: 
I) Design tip elevations are corztrolled bjr: (a-I) Conzpressioiz '(Strength Linzit), (a-Il) Conzpression 

(Extlsnze Event), aizd (c) Settlenzerzt, respectively. 

2) Tlze speczfied tip elevatioiz shall not be raised ifcoizt~~olled by settlenzent. 

Notes: 

Right Structure: Pile Data Table 
\ 

I) Design tip elevatioizs for Abzitl~zents are corztrolled bjr: (a) Conzpression, (c) Settlenzerzt, (d) Lateral 
Load 

2) Design tip elevations for Bents are corztrolled by: (a) Conzpl*ession, (c) Settlenzent (d) Lateral Load 
3) Tlze speciJied tip elevation slzall not be raised above the design tip elevations for lateral load and 

tolel*able settlement. 

Concrete pavement was encou~tered between elevations 33.9 meters and 34.5 meters by 
boreliole B3-03 in the vicinity of Abutment 1 Right. Prior to placement of the approach 
embankments for Abutments 1 and 3 Right, and prior to driving the foundation piles, the 

Nominal 
Driving Resistance 

(W 
1200 

1430 

1180 

existing foundation soils at tlie projected footprints of the pile caps at the abutment . 

locations of tlie right stnlch~re should be excavated to elevation 33.0 meters, but not less 
tliaii the bottom of any paveillent that is encountered. Excavated pavement or other buried 

Specified Tip 
Elevation (nl) 

22.9 

22.2 

23.8 

man-made objects should be removed and disposed per Standard Specifications Section 19. 
It is not known the quantity of man-made objects tliat may need to be removed and 

Design Tip 
Elevation (m) 

22.9 (a), 30.9 (c) 

22.2 (a), 29.0 (c) 

23.8 (a), 28.2 (c) 

Location 

Abut. 1 Right 

Bent 2 Right 

Abut. 3 Right 

. 
Pile Type 

Class 625 
Alt. 

Class 900 
Alt. 

Class 625 
Alt, 

Nolniilal Resistance (kN) 

Co~npressio~l 

1200 

1430 

1180 

Tension 

0 

0 

0 
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disposed. Refer to section 19-1.04 of the Staiidard Specifications for a discussion of 
payment options. The excavations should be backfilled with compacted suitable 
einbainkment soil per Section 19 of the Standard Specifications. This soil should also be 
predrilled prior to pile driving. 

Proiect Information 

Standard Special Provision S5-280, "Project Information", discloses to bidders and 
contractors a list of pertinent inforn~ation available for their inspection prior to bid 
opening. The following is an excerpt from SSP S5-280 disclosing information originating 
from Geotechnical Services. Items listed to be included in the Information Handout will be 
provided in "pdf' format to the addressee of this report via electronic mail. 

Data aiid illformation attached with the project plans are: 

A. Log of Test Borings for the Espinosa Road Undercrossing 

Data and Inforii~ation iiicl~lded in the Information Hando~lt provided to the bidders and 
Contractors are: 

A. Foundation Report aiid attachileiits for the Espinosa Road Undercrossing, 
December 29,2008, Caltrans. 

Data and infornlation available for inspection at the District 5 Office: 

A. Noiie 

Data aiid inforii~ation available for inspection at the Transportatioii Laboratoiy: ., 

. . 

A. Noiie 

Construction Considerations 

Fifteen day fill delay periods are recommended for Abutments 1 and 3. Piles may be driven 
at these support locatioiis after the completion of the settlement periods. 

Piles shall be drivel1 in oversized drilled holes in conforiiiaiice witli the provisions in 
Section 49-1.06, "Predrilled Holes," of the Standard Specifications at the locations and to 
the corresponding bottom of hole elevations listed in the following table: 

Bridge Name or Number Abutment Nunlber Bent Number Elevation of Bottom of Hole 

Espinosa Road Undercrossing 1 35 meters 
(Br. No. 44-0282 WL) 

Espinosa Road Undercrossing 3 36 meters 
(Br. NO. 44-0282 WL) 
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Mon-101-KP 147.9 
05-0161E1 MATERIALS PROPERTIES SUMMARY 
Espinosa Road U.C. 

 BORING OR SAMPLE No. I B9-06 1 810-06 1 

LINE M-line M-line 
DISTANCE FROM LINE (RT. OR LT.) 20.8 m Rt 13.1 m Rt 
DEPTH OR ELEVATION (meters) 7.6 to 9.1 m 6.4 to 9.4 m 
USCS CLASSIFICATION 

I $ I- 

4.75 mm (No. 4) 100 
2.36 mm (No. 8) 100 100 

1 5 11.18mm (No. 161 1 100 1 100 1 

DATE SAMPLED 
STATION 

711 912006 
149+09 

u 
w 

u, 

712012006 
149+51 

0 - -  

26 23 

600 pm (NO. 30) ' 
300 1t.m (NO. 50) 
75 prn (NO. 200) 

u, 

n 
5 

8 

COHESION (kPa) 
RESISTIVITY (ohm-cm) 
PH 
SULFATES (ppm) 
CHLORIDES (ppm) 

100 
94 
35 

99 
97 
3 9 

fhoffman
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Division of Engineering Services 
Materials Engineering and Testing Services 

Corrosion Technology Branch 
Report Date: 3/5/2004 

Reported By: Lopez, Rudy 

CORROSION TEST S-Y REPORT 

Bridge Name: Espinosa Road UC 
Bridge Number: 
EA No.: 05-0161EO 
Dist/Co/Rte/PM or 5 / Mon / 101 / PM 91.9 
KP: 

SIC Number 

C42 1540 
C421541 
C42 1 542 
C421543 
C42 1544 
C421545 
C421546 
C421547 
C421548 
C421549 
C421550 

Sample 
Location1 

Limit 

Boring B1-031 
Boring B 1-031 
Boring B1-031 
Boring B1-03/ 
Boring B 1-031 
Boring B 1-031 
BoringBl-031 
BoringBl-031 
Boring B3-031 
BoringB3-031 
Boring B3-031 

Sample 
Type 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Sample 
Depth 

5.5'-7' 
13.5-'15.5' 
20.5'-22' 
27'-29' 
32'-35' 

40.5'-42' 
57'-60' 
87'-89' 
46'-48' 

19.5'-20.5' 
7.5'10.5' 

Minimwn 

~esistivity 1 
(ohm-cm) 

2300 
1400 
4100 
1600 
2000 
2000 
2900 
2800 
2600 
2800 
5600 

p ~ 2  

7 
7.5 
7.5 
8 

7.5 
7.5 
7.5 
7.5 
7.5 
8 
8 

Chloride 

content3 
( P P ~ )  

Sulfate 
content4 

b ~ m )  

fhoffman
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CORROSION TEST SUMMARY REPORT Cont. 

Bridge Name: Espinosa Road UC 
Bridge Number: 
EA No.: 05-0161EO 
Dist/Co/Rte/PM or 5 / Mon / 101 / PM 91.9 
KP: 

El This site is not corrosive to foundation elements (see note below for MSE wall backfill) 

I7 This site is corrosive (if checked). 

Note: For MSE wall structure backfill material, minimu resisitivity must be 1500 ohm-cm or greater, pH must be between 
5.5 and 10.0, chloride content must not be greater than 500 ppm, and sulfate content must not be greater than 2000 ppm. 

~ J C T M  643, 3~~~ 422, 4~~~ 417 

, 

fhoffman
Text Box
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I State of California Business, Transportation and Housing Agency 

M e m o r a n d u m  

. To: 

From: 

FRITZ HOFFMAN Date: December 29,2008 
Branch Chief 
Division of Engineering Services, Stsucture Design File: 05-0161El 
Office of Bridge Design - Central, Branch 6 '05-Mon-101-92.5 

(kP 148.9) 
Sala Road O.C. 
Bridge No. 44-0283 

DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES - MS 5 

Subject: Foundation Report 

A Foundation Report (FR) is provided for the above referenced project per your request. 
This report is based on the subsurface data collected for this bridge. 

Proposed Improvements 

The proposed improvenlents include const~x~ction of a new overcrossing stnlcture at the 
location sllown on the General Plan dated February 2'ld 2007. The proposed structure is a 
63.1 meter long, two-span CIPIPS girder bridge. The abutments are fo~lnded within an 
enibankment that has a maxiilium height of approximately 6.5 meters. The Bent 2 supports 
of the proposed stnlctuse will be founded on existing ground. 

Physical Setting 

The project is located within the Coast Ranges Geoinorphic Province. It lies at the 
nortl~em margh of the Salinas Valley., on an ~lplifted alluvium filled basin. In the 
iinmediate vicinity of the project, the terrain is relatively flat with stream terraces along the 
1101-them edge of the Salinas Valley. The predominant land use in the project vicinity is 
agric~lltural. The surface elevation in tlie vicinity of the proposed bridge lies between 
approxinlately 3 5 and 36 meters. 

Geology and Soil-Conditions 

The surficial deposits within tlie project area are Quateniary Chular Alluvial Fan Deposits. 
The Cllular deposits are described in the geologic literatuse as weakly consolidated, 
nioderately to poorly sorted sand, silt and gravel. 

Caltrans personnel performed two boreholes in 2004 and one borehole in 2007. The 2004 

"Cnltrans inrproves i11obilit)r across Cnliforizia " 
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field investigatioii coilsisted of two rotary wash boreholes: B 1-04 at Abutment 1 and B2-04 
at bent 2. The deepest point reached by the boreholes was approximately elevation 4.44 
meters (14.6 feet). The observed subsurface materials include sandy clay, clayey sand, well 
graded sand, and poorly graded sand. 

The 2007 field investigation by Caltrans for the Overcrossing structure consisted of one 
rotary wash borehole, B8-07, located in the proximity of Abutment 3. The deepest point 
reached by B8-07 was approximately elevation 4.89 meters (16.0 feet). The observed 
subsurface materials include sandy clay, fat clay, well graded sand, silt with sand and silty 
sand. 

Laboratory Data 

The results of the corrosion tests on selected soil specimens are attached to this report. 

Groundwater. , 

Groundwater was observed in borehole B1-04 at elevation 2 1.47 meters on April 15" 
2004. Saturated soils were observed above this elevation in Caltrans boreholes B1-04 and 
B2-04. The saturated soils are described as "wet" on the Log-of-Test Borings. 

Seismic Data and Liquefaction Potential 

The "Final Seismic Design Recoimeniidations" were provided to you on November 8th 
2007 by Reza Mahallati, Office of Geotechnical Design North. 

Corrosion Testing 

Representative soil sa~nples collected during the foundation investigation were tested for 
coi-rosion potential. The results of the corrosion tests are st~nmarized on the Corrosion Test 
Summary Report dated August 23'd 2004. The site is considered to be non-corrosive to the 
foundation elements. 

Foundation Recommendations 

Caltrans Standard Plan driven open-ended pipe piles are the recommended foundation 
type. Class 625 Alternative W piles are proposed for the abutments, and Class 900 
Alternative W piles are proposed for the bent (Caltrans Standard Plans dated July 2004). 
Driven piles having the recommended lengths and diameters will meet the requirements for 
perinissible inoveinent under the Service Linit State loads provided on the "Final 
Foundation Data Sheet". Analyses of the lateral resistances of the driven piles were not 
requested. Design tip elevations for lateral load have not been provided. 

"Caltraris inrproves mobility across Califorr~ia " 
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Notes: 
1) Design tip elevations are coritrollecl bj~: (a) Conzpression and (c) Settlenzent, respectively. 
2) Tlze speciJied tip elevation shall not be 1-aised ifcontrolled by settlenze~zt. 
3) Tlze 120172il2~~ driving resistance required is eqz~al to tlze nonzinal resistance needed to szpport the 

factored load 

Abutments Foundation Design Recommendations 

Notes: I 

I )  Design tip elevatioizs ar-e corztrolled by: (a-I) Conzpression (Stre~zgtlz Linzit), (a-II) Conzpression 
(Estrenze Event), and (c) Settlenzelzt, respectively. 

2) Tlze speciJied tip elevatiolz slzall not be r*aised ifcontrolled by settlei7zelzt. 

3) Tlze ~zonzilzal driving resista~zce required is equal to tlze nonzirzal resistance needed to support the 
factored load 

Nominal Driving 
Resistance 

Required (IrN) 

1210 

1160 

Bent Foundation Design Recommendations 

Design Tip 
Elevations (m) 

23.2 (a), 26.6 (c) 

24.4 (a), 32.0 (c) 

Nominal 
Resistance 

(IrN) 

1210 ' 

1160 

% 2 .: 
T 2 . - 
8 2 " 
z 8g .s 8 
E -, 
5 TJ 

c4 

1900 

Specified Tip 
Elevation (m) 

23.2 

24.4 

L ~ D  service-l 
Limit State Total 

~o;d (kN) per Pile 
(Compression) 

604 

580 

.* ,- 2 
m 
5 
4 

W " 
.% .s 
b 

M c: .- V) 

6 
23.8 (a-I), 
27.2 (a-11), 

26.0 (c) 

Cut-off 
Elevation (in) 

41.3 

40,8 

Abut. 1 

Abut. 3 

LRFD Service-I Limit 
State (IrN) per 

Support 

.S + Y 

-0 fi 

4 .s 
.G cd 

&i? 
m w 

23.8 

,- 
2 8 
A E 
W q  
'3 t: " 
! j $ g  
4 Pi z w  
a "a 
2 

12.7 

Required Factored Nonlinal Resistance (kN) 

Class 625 
Alt, 

Class 625 
Alt, 

Total 

13,900 

11,600 

e, + 

2 
,-a 
.- 9 
. g m  
r l& 
Y,- 

S a, 'g 2 
m 

9,900 

Perillanent 

9,940 

7,990 

fi 
. 0 - ,- 

9 
2 "  
W E  

? i-) 

6 

35.5 
, 

d 
0 . - + m 
0 

5 
5 
c4 

!? 
m 

Strength Limit 5 
h 
b) 
d .- 
PI 

Class 900 
Alt. W 

Extreme Event 

Conlp. 
((p=0.7) 

1330 

Comp. 
((p=l) 

1250 

Tension 
((p=o.7) 

0 

Tension 

(cp=l) 

0 
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Notes: 
1) Design tip elevatio~zs for Abtitnze~zts are corztrolled by: (a) Conzpressiorz, (c) Settlenzent. 
2) Design tip elevations for Bents are co~ztrollecl by: (a) Conzpressiorz, (c) Settlement. 
3) Tlze specfied tip elevation shall not be raised above tlze design tip elevatio~zs for lateral load and 

tolerable settle17ze1zt. 

Pile Data Table 

Proiect Information 

Standard Special Provision S5-280, "Project Information", discloses to bidders and 
contractors a list of pertinent inforn~ation available for their inspection prior to bid 
opening. The following is an excerpt from SSP S5-280 disclosing information originating 
froin Geoteclulical Services. Iteiils listed to be included in the Information Handout will be 
provided in "pdf' format to the addressee of this report via electronic niail. 

Data and infornlation attached with the project plans are: 

Specified Tip 
Elevation (m) 

23.2 

23.8 

24.4 

. Design Tip 
Elevation (m) 

23.2 (a), 26.6 (c) 

23.8 (a), 26.0 (c) 

24.4 (a), 32.0 (c) 

Location 

Abut. 1 

Bent 2 

Abut. 3 

A. Log of Test Borings for the Sala Road Overcrossing 

Nominal 
Driving Resistance 

(kN) 
1210 

1900 

1160 

Data and Information .included in the Infornlation Handout provided to the bidders and 
Contractors are: 

Pile Type 

Class 625 
Alt. W 

Class 900 
Alt. W 

Class 625 
Alt. W 

A. Foundation Report for the Sala Road Overcrossing, December 29, 2008, 
Caltrans. 

Data and inforination available for inspection at the District 5 Office: 

A. None 

Nolninal Resistance (kN) 

Data and inforn~ation available for inspection at the Transportation Laboratory: 

Conlpression 

1210 

1900 

1160 

A. None 

Tension 

0 

0 

0 

"Caltra~is in~proves rlzobili& across Calijorizia " 
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Construction Considerations 

Fifteen day fill delay periods are recomniended for Abutments 1 and 3. Piles may be driven 
at these support locations after the completion of the settlement periods. 

Piles shall be driven iii oversized drilled holes in conformance with the provisions in 
Section 49-1.06, "Predrilled Holes," of the Standard Specifications at the locations and to 
the corresponding bottoill of hole elevations listed in the following table: 

For piles that are driven to the specified tip elevation alld do not indicate the nominal 
resistance per the method prescribed in Section 49-1.08 of the Standard Specifications, the 
pile shall be re-stnlck with the same impact hammer not less than 16 ho~lrs after 
coillpletion of the initial installation. Prior to the monitored restrike, the pile hammer 
should be warmed-up by iil~pacting another pile or object a mininl~zrn of 10 combustion 
cycles. 

The Office of Geotechnical Design North is to be contacted if the constructed pile tip 
elevation is above the specified tip elevation. 

Elevation of Bottom of Hole 

36 meters 

36 meters 

"Caltrans ir~iproves ~iiobility across Califorrtia " 

Bent Number Bridge Name or Nunlber 

Sala Road Overcrossing 
(Br. No. 44-0283) 

Sala Road Overcrossing 
(Br. No. 44-0283) 

Abutment Nunlber 

1 

3 
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Division of Engineering Services - - 
Mateiials Engineeiing and Testing Services 

Coil-osion Techilology Branch 
Report Date: 8/23/2004 

Reported By: Lopez, Rudy 
CORROSION TEST SUMnIIARY REPORT - SoUWater 

Bridge Name: 
Bridge Number: 
EA No.: 05-0161EO 
Dist/Co/Rte/PM 05 / MON / 101 
or KP: / PM R92.55 

El T h s  site is not coi~osive to foundation elements (see note below for MSE wall bacldill) 

This site is coil-osive (if checked). 

Sulfate 
content4 

( P P ~ )  
205 

92 1 

Note: For MSE wall structure bacldill material, minimum resisitivity must be 1500 ohm-cm or greater, pH must be.between 
5.5 and 10.0, chloride content must not be greater than 500 ppm, and sulfate content must not be greater than 2000 ppm. 

p ~ 2  

7.93 
7.43 

7.43 

8.27 

7.61 

7.51 

6.55 

7.38 

Minimum 
~ e s i s t i v i t ~ l  
(ohm-cm) 

730 
2700 

1700 

6200 

4100 

6000 

870 

4200 

SIC 
Number 
(TL101) 

C677823 
C661485 

C661486 

C661490 

C661491 

C661493 

C661496 

C677808 

Chloiide 
content3 

(PPm) 
8 1 

22 

Sample Location 

LOCAL RD #1 
MON-101- 

R92.55 
MON-101- 

R92.55 
MON-101- 

R92.55 
MON-101- 

R92.55 
MON-101- 

R92.55 
MON-101- 

R92.55 
MON-101- 

R92.55 

Sample 
Type 

WATER 
SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

Sample Depth 

41 FTI B1-04 SAMPLE #510 
1-5 FTBORING B 1-04 

SAMPLE 1 
9-11 FT /BORING B1-04, 

SAMPLE 3 
27.5-3 1.0 FT BORING B 1-04, 

SAMPLE 11 
32.5-36 FT BORING B 1-04, 

SAMPLE 13 
42.5-46 FT /BORING B1-04, 

- SAMPLE 17 
57.5-59 FT BORING B 1-04, 

SAMPLE 23 
67.5-71FTLBORING B1-04, 

SAMPLE 27 

fhoffman
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I State of California Business, Transportation and Housing Agency 

"I -I 

M e m o r a n d u m  

TO: FRITZ HOFFMAN Date: February 3,2009 
Branch Chief 
Division of Engineering Services, Structure Design File: 05-0161E1 
Office of Bridge Design - Central, Branch 6 05-Mon-101-94.1 

(kP 151.4) 
r Pnlnedale South Road 

Overcrossing 
Bridge No. 44-0284 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES - MS 5 

Subject: Foundation Report 

A Foundation Report (FR) is provided for the above referenced project per your request. 
This report is based on the subs~rface data collected for this bridge. 

Proposed Improvements 

The proposed ilnprovelnents incl~lde construction of a new overcrossing structure at the 
location shown pn the General Plan dated September 27'" 2007. The proposed structure is a 
55.0 meter long, one-span CIP/PS girder bridge. The abutment 1 and abutment 2 
fo~uldations are founded within existing gro~lnd ,at the top of 1 : 1.5 cut slopes that have 
heights of approxiniately 9.0 to 10.3 meters. 

Physical Setting 

The project is located within the Coast Ranges Geomorphic Province. It lies within the 
Gabilan Range. The topography is semi-mountainous. The predominant land uses in the 
project vicinity are conmercial and low, density residential. The surface elevation in the 
vicinity of the proposed bridge lies between approxinlately 16 and 32 meters. 

Geology and Soil Conditions 

The project area is underlain by two Quaternary aged Deposits: the lower portion of the 
Aromas Sand Deposit (Qaf) and the Older Eolian Deposit (Qoe). The Aromas Sand Deposit 
appears to be on both the east and west side of R o ~ ~ t e  101, whereas the Older Eolian 
Deposit is shown only on the west side of R o ~ ~ t e  10 1. 

The lower portion of the Aromas Sand Deposit (Qaf) is a fluvial unit, which is a basal 

"Callra/~s ' i~i~pro~~es i~lobiiiljl across Califorrzin " 
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all~lvial or stream deposited unit, that consists of interbedded silty clay, silt, sand and 
gravel. This Aroinas Sand Deposit separates an upper and lower aquifer. Due to the 
presence of discontiiluous layers and lenses of clay in the lower portion of the Aromas 
Sand, the lower aq~lifer is considered partially confined and the upper aquifer is semi- 
perched. Gravel beds in the Aromas Sand Deposit act as local aq~lifers and can transmit 
significant amounts of grouildwater to cut slope faces or sidehill embankments. These 
gravel beds are reported to range in thickness from 3 to 30 meters. Perched water 
conditions nlay exist at this site. 

Caltrans personnel performed two boreholes in 2007. One rotary wash borehole, B7-07, I 

was drilled in the proximity of Ab~ltinent 1. The deepest point reached by B7-07 was 
approxiillately elevation -4.8 meters. Borehole B1-07 was drilled in the proximity of 
Abutment 2. The deepest point reached by B1-07 was approximately -0.1 meters. The 
observed subsurface materials incl~lde clayey sand, silty sand, sandy fat clay, fat clay and 
well graded sand with silt. 

Laboratory Data I I 

The results of the corrosion tests are attached to this report. . 

Groundwater 

Gro~uldwater was observed in boreholes B7-07 and B1-07. At borehole B7-07 the 
groundwater  surface was observed at elevation 1.6 meters on February 6" 2008. At 
borehole B 1-07 the groundwater was observed a t  elevation 15.1 meters on March 27" 
2007 and June 20"' 2007. In addition' to these phreatic surfaces, saturated soils were 
observed in the boreholes both above and below the groundwater surfaces observed at the 
boreholes. The saturated soils are shown as "wet" on the Log-of-Test Borings. 

Seismic Data and Liquefaction Potential ~ 
The "Final Seismic Design Recornn~endatioi~s" were provided to yon on November 6th I 
2007 by Reza Mahallati, Office of Geoteclulical Design North. 1 
Corrosion Testing 

Representative soil samples collected for this structure, the adjacent retaining walls, and 
nearby cut slopes were tested for corrosion potential. The results of the corrosion tests are 
sulmnarized on the Corrosion Test Summary Report dated July 3rd 2007. The site is 
considered to be corrosive to the foundation elements. 

"Cal~aru  iritpraves nzobility across Cnliforrzin " 
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> .  

Foundation Recommendations 

Caltrans Standard Plan driven open-ended pipe piles are the recommended foundation 
type. Class 625 Alternative W piles are proposed (Caltrans Standard Plans dated July 
2004). Analyses of the lateral resistances of the driven piles were not requested. Design tip 
elevations for lateral loads have not been provided in the following tables. 

Prior to placing and driving all piles at both abutineiits, a hole should be predrilled to 
elevation 14 meters per Section 49-1.06, "Predrilled Holes", of the Caltrans Standard 
Specificatioas. 

Notes: 

I )  Design tip elevations are coiztrolled by: (a) Conzpressioiz and (c) Settlenzeizt, respectively. 

2) Tlze speciJied tip elevation slzall izot be raised ifcoiztrolled by settleiizent. 

Abutments Foundation Design Recommendations 

Notes: 

I )  Design tip elevations for Abtltnzeizts are controlled by: (a) Conzpressioiz, (c) Settlenzent, (d) Lateral 
Load 

2) Tlze speciJied .tip elevation slzall izot be raised above tlze design tip elevations for lateipal load and 
. . 

tolerable settleiizeizt. 

Nominal Driving 
Resistance 

Required (kN) 

1220 

1200 

Pile Data Table 

Design Tip 
Elevations (nl) 

5.2 (a), 7.2 (c) 

5.2 (a), 9.2 (c) 

Nominal 
Resistance 

(W) 

1220 

1200 

Nominal 
Driving Resistance 

(kN) 

1220 

1200 

Specified Tip 
Elevation (m) 

5.2 

5.2 

L ~ D  service-l 
Limit State Total 

Load (kN) per Pile 
(Coillpression) 

610 

600 

'IJecified Tip 
Elevation (nl) 

5.2 

5.2 

Abut. 1 

Abut. 2 

Design Tip 
Elevatioil (111) 

5.2 (a), 7.2 (c) 

5.2 (a), 9.2 (c) 

LRFD Service-I Limit 
State (m) Per 

Support 

Location 

Abut. 

Abut. 2 

625 
Alt, 

Class 625 

Total 

14,600 

15,500 

Pile Type 

Class 625 
Alt. W 

Class 625 
Alt. 

Nollliilal Resistance (kN) 

Cut-off 
Elevation (m) 

19.425 

20.52 

Permanent 

9,300 

10,150 

Coillpression 

1220 

1200 

Teilsion 

0 

0 



February 3,2009 
Page 4 

Slope Paving; 

The boreholes indicate the possible presence of saturated soils behind the proposed slope 
paving at abutments 1 and 2. Drainage features should be incorporated into the design of 
the slope paving. The slope paving should incorporate weep holes on 2 meter centers. 
Vertically arranged 0.3 meter wide strips of geocoinposite drain material should be placed 
at the location of the weep holes on the graded slope, prior to placemeilt of the slope 
pavement. 

Proiect Information 

Standard Special Provision S5-280, "Project Information", discloses to bidders and 
contractors a list of pertinent informatioil available for their inspection prior to bid 
opening. The following is an excerpt from SSP S5-280 disclosing information originating 
from Geoteclmical Services. Items listed to be incl~~ded in the Information Handout will be 
provided in "pdf" format to the addressee of this report via electronic mail. 

Data and iiiforniation attached with the project plans are: 

A. Log of Test Borings for the Prunedale South Road Overcrossii~g. 

Data and Information included in the Information Handout provided to the bidders and 
Contractors are: 

A. Foundation Report for the Pnuledale South Road Overcrossing, February 3, 
2009, Caltrans. 

Data and information available for inspection at the District 5 Office: 

~ a t a  and information available for inspection at the Transportation Laboratory: 

A. None 

Construction Considerations 

For piles that are driven to tlie specified tip elevation and do not indicate tlie nominal 
resistance per the method prescribed in Section 49- 1.08 of the Standard Specifications, the 
pile shall be re-struck with the same impact hammer not less than 48 hours after 
completioii of the initial installation. Prior to the monitored restrike, the pile hammer 
should be warmed-LIP by impacting another pile or object a minimum of 10 combustion 
cycles. 

The Office of Geotechnical Design North is to be contacted if the constructed pile tip 
elevation is above the specified tip elevation. 

"Caltralu inzpvoves  nobility across Califor~zia " 
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Closure 

A request for production of a Log-of-Test Boring sheet has been made to the Engineering 
Graphics Branch of the Office of Geotechnical Services. When complete, the As-Built 
Log-of-Test Borings will be provided to you for attachment to the contract plans. 

please call me at (805) 549-3385 (CalNet 629- 

RON RICHMAN, P.E., C.E.G. ' 

Office of Geoteclmical Design - North 

c: RE Pending 
Structure OE (E-copy) . 
PCE (E-COPY) 
DME (E-copy) 
Branch D File 
GDN File 
GS File Roo111 

"Cnltruns in~plaves mobility across Califor~~in " 
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Division of Engineering Services - 

Materials Engineering and Testing Services 
Corrosion Technology Branch 

Report Date: 7/3/2007 
Reported By: Lopez, Rudy 

CORROSION TEST SUMMARY REPORT - SoilIWater 

Bridge Name: 

Bridge Number: 

EA NO.: 05-0161E1 

Dist/Co/Rte/PM or 05 I MON I 101 I 
KP: 92.11100.4 

This site is not corrosive to foundation elements (see note below for MSE wall backfill) 

'IC (TLIOI) Number 

C 

C 

C440 1 1 

C 

C 

El This site is corrosive (if checked). Controlling corrosion parameters are as follows: 
4.6 pH 

719 ppm Chloride 

Sample Location 

BLAKIE ROAD 

BLAKIE ROAD OC 

BLAKE ROAD OC 

BLAKE ROAD 

5 1 ppm Sulfate 

Sample Type 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

Sample Depth 

5.5-10.5 FTA35-07 

37.2-47.5 FTA31-07 

34-35 FTA3OIUNG B-5-06 

59.0-70.7 FTA31-07 
5.8-16.5 FTA34-07 

(otmm.cm) 
Minimum ~esistivity' 

800 

850 

550 

600 
515 

p ~ 2  

4.6 

6.7 

6.7 

6.5 
5.0 

( P P ~ )  

Chloride content3 

424 

239 

10 

122 

719 

( P P ~ )  
Sulfate content4 

15 

5 1 
I 

12 

16 
8 

fhoffman
Text Box
Attachment 1            1/1



Slate of California Business, Transportation aod llousi~ig Agency 

M e m o r a n d u m  

TO: FRITZ HOFFMAN Date: May 4, 2010 
Branch Chief 
Division of Engineering Services, S t ~ ~ ~ c h ~ r e  Design rile: 05-0161EI 
Office of Bridge Design - Central, Branch 6 05-Mon- 101 -94.1 

(kP 151.4) 
Four type 1 retaining 

walls at the Prunedale 
South Road O.C. 

~l.0111: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECEINICAL SERVICES - MS 5 

Sabjcct: Foundatioll Report for Type I Retaining Walls 

A Foundation Report (FR) is provided for the above referenced project per your request. 
This report is based on the subsurface data collected for the adjacent bridge. Infornlation 
regarding the site conditions and exploratory progranl call be found in the Foundation 
Report for the Prunedale South Road Overcrossing, dated Febn~ary 3rd 2009. 

Caltrans Standard Plan Type 1 Retaining Walls founded on spread footings are appropriate 
for the subsurface conditions at all four corners of the overcrossing. The foundations for 
the four retaining walls will be configured in accordallce wit11 the Caltrans Standard Plans 
dated July 2004, as found on page B3-1. The wall design heights range between 1.8 and 
3.6 meters. The spread footings will be founded on original ground between elevations 
22.0 nleters and 24.1 meters. The maximum applied toe pressures range from 90 kPa and 
135 kPa. The ~~ndisturbed foundatio~l soils will provide the required allowable bearing 
capacity with a t n i ~ ~ i n ~ ~ u n  safety factor of three. If the foundatio~l soils are not disturbed by 
constructio~l activities, the fou~ldatioll settlelnent magnitudes will be acceptable. 

Construction Considerations 

Thin layers of fat clay were identified in borehole B1-07 at the approximate elevation of 
the spread footings for the abutnient 2 Type 1 Retaining Walls. If during construction, 
these soils are foulid to be present at the retaining wall locations, approximately 0.6 meter 
of sub-excavation and replacement with Class 2 AB will be required. The Class 2 AB 
sl~ould be placed at 95 percellt relative conipaction. The area of sub-excavation should 
project 0.6 meter beyond the outside edges of the spread footings. 
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Contact the Office of Geotecbllical Design North for an inspection of the foundation soils 
prior to placement of the reinforcing steel. 

If you have any questions or comnnlents, please call nie at (805) 549-3385 (CalNet 629- 

Office of Geotechnical Design - North 

c: Branch D File 
GDN File 



State of California Business, Transportation and Housing Agency 

I M e m o r a n d u m  

TO: FRITZ HOFFMAN Date: June 26,2009 
Branch Chief 
Division of Engineering Services, Structure Design File: 05-0161El 
Office of Bridge Design - Central, Branch 6 05-Mon-101-98.3 

(kP 158.2) 
Northbound Offramp 

Viaduct 
Bridge No. 44-0285 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES - MS 5 

Subject: Revised Foundation Report 

A 'Revised Foundation Report is provided for the above referenced project per your 
req~lest. This report is based on the subsurface data collected for this bridge. 

Proposed Improvements 

The proposed iinprovements include construction of a new viaduct structure at the location 
shown on the General Plan dated February 13" 2007. The proposed structure is a 154.0 
meter long, four-span CIPIPS girder bridge. The abutment 1 and abutment 5 foundations 
are fo~lnded within embanlunents that have heights of approximately 13.2 meters and 19.3 
meters, respectively. The Bent 2 and Bent 3 supports of the proposed structure will be 
founded in existing ground. The Bent 4 supports will be founded within an embankment 
that has a height of approximately 7.7 meters. 

I Physical Setting 

The project is located within the Coast Ranges Geomorphic Province. It lies within the 
Gabilan Range. The topography is semi-mo~lntainous with rock outcrops. The predominant 
land uses in the project vicinity are agricultural and low density residential. The surface 
elevation in the vicinity of the proposed bridge lies between approximately 101 and 1 1 1 
meters. 

Geology and Soil Conditions 

As shown oil the Geologic maps, the structure is underlain by Quaternary aged Alluvial 
Deposits (Qal). There are two geologic forrnations bordering the Alluvial Deposits in the 
vicinity of the proposed structure: Colluvium (Q,) and Aromas Sand (Q,). Santa Lucia 

"Caltrans itilpr-oves trtobility across California" 
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Quartz Diorite (pQ), a granitic rock, was found close to the ground surface northeast of the 
proposed structure and at illodest depth below the alignment of the structure. 

Alluvial Deposits (Q,J are found along drainage courses. A heterogeneous sequence of silt 
and sand with clay lenses is typical of alluvial soils. Highly variable groundwater levels 
should be anticipated in Alluvial Deposits. Colluvial soils are typically found at the base of 
slopes and bordering alluvial deposits. Coll~lvi~~m (Q,) is the product of landslide and slope 
wash processes. Heterogeneous mixtures of silt, sand, and gravel are typical. Coll~lvial 
soils may exhibit highly variable groundwater levels. The Aromas Sand (Q,) near this 
location consists of interbedded alluvial and eolian deposits. 

Caltrans personnel performed four borel~oles in 2003 and three boreholes in 2006. The 
2003 field investigation consisted of four rotary wash boreholes: B3-03 in the vicinity of 
Abutment 5, B6-03 west of Abutment 1, B7-03 east of Abutment 1, and B8-03 in the 
vicinity of Abutment 1. The deepest point reached by the 2003 boreholes was 
approximately elevation 68.98 meters. The observed subsurface materials include fat clay, 
lean clay, sandy lean clay, sandy fat clay, clayey sand, silty sand, silt, poorly graded sand, 
well graded sand, and decomposed to slightly weathered, very soft to very hard granitic 
rock. 

The 2006 field investigation by Caltrans for the Viaduct structure consisted of three rotary 
wash boreholes, B9-06, located in the proximity of Bent 2, B10-06 near Bent 3, and B l  l- 
06 at Bent 4. The deepest point reached by the 2006 boreholes was approximately 
elevation 74.35 meters. The observed subs~lrface materials include sandy fat clay, clayey' 
sand, silty sand and decomposed to moderately weathered, very soft to very hard granitic 
rock. 

Laboratorv Data 

The res,ults of the corrosion tests and soils laboratory tests on selected specimens are 
attached to this report. 

Groundwater 

Groundwater was observed in boreholes B7-03, B8-03, Bll-06 and B3-03 between 2.24 
and 5.17 meters below the ground surface. The elevation of the ground water surface 
varied between 99.45 and 103.79 meters. Additional information regarding groundwater 
observations may be found on the Log-of-Test Borings. In addition to these phreatic 
surfaces, saturated soils were observed in boreholes B7-03, B8-03, B10-06, and B3-03. 
The saturated soils are shown as "wet" on the Log-of-Test Borings. 

"Cabmns inzplaves nlobility anass California" 
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Seismic Data and Liquefaction Potential 

The "Final Seismic Design Recommendations" were provided to you on February 15" 
2008 by Reza Mahallati, Office of Geotechnical Design North. 

Corrosion Testing 

Representative soil samples collected during the foundation investigation were tested for 
corrosion potential. The results of the corrosion tests are summarized on the Corrosion Test 
Summary Report dated March 5" 2004. The site is considered to be corrosive to the 
foundation elements. 

Foundation Recommendations 

Driven piles are the recommended foundation type. Class 625 Alternative W piles are 
proposed for Abutment 1, and HP 250 X 85 piles are proposed for Abutment 5. CISS PP 
610 X 12.7 piles are proposed for Bent 2. Class 900 Alternative W piles are proposed for 
the Bents 3 and 4 (Caltrans Standard Plans dated July 2004). Analyses of the lateral 
resistances of the driven piles were not requested. Design tip elevations for lateral loads 
have not been provided in the following tables. 

Notes: 
I )  Design tip elevations are coiztrolled by: (a) Conzpressioiz and (c) Settlement, respectively. 
2) TIzels is no design tip elevation for Settlenzent at Abutinent 5. 
3) Tlze speciJied tip elevation slzall not be raised ifcontrolled by settlenzeizt. 

Abutment Foundation Design Recommendations 

"~altraiis iriiproves rizobility across Califo~.~iia" 

Nominal Driving 
Resistance 

Required (kN) 

1200 

1100 

Design Tip 
Elevations (m) 

87.0 (a) 
88.0 (c) 

101.5 (a) 

Nominal 
Resistance 

(W) 

1200 

1100 

Specified Tip 
Elevation (nl) 

87.0 

101.5 

L ~ D  service-l 
Limit State Total 

Load (kN) per Pile 
(Conlpression) 

600 

550 

Cut-off 
Elevatioll (m) 

110.125 

123.125 

Abut. 

Abut. 

LRFD Service-I Limit 
State (w per 

. Suppol* 

'lass 625 
Alt. W 

HP 250 85 
Piles 

Total 

4,150 

5,900 

Pelmanent 

3,300 

4,400 
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Notes: 
1) Design tip elevations are controlled by: (a-I) Compression (Strength Limit), (a-11) Compression 

(Extreme Event), (b-II) Tension (Extreme Event), (c) Settlement, and (d) Lateral Load, respectively. 

2) The speciJied tip elevation shall not be raised above the design tip elevations for Tension, Settlement, 
and Lateral Load 

3) The nominal driving resistance required is equal to the izomiizal resistance needed to support the 
factored load plzis driving resistancefr.om tlze unsziitable penetrated soil layers (liquefiable) which do 
not coiztribzlte to the design resistance. Unsuitable soil layers at Bent 2 extend to elevation 95 meters. 
Uizszlitable soil layeras at Bents 3 and 4 extend to elevation 99.1 meters. 

4) Design tip elevation for Lateral Load is typically provided by SD 

Bent Foundation Design Recommendations 

"Caltrnns irltpioves ilrobility across Califorr~ia " 

a 8, C 6 

2270 

2450 

1930 

a 
0 . d 
4- 
cd 

5 z m 

." .E, 
r+ 
I2 . M 
cA 

B 
92.4 (a-I) 
83.2 (a-11) 
88.7 (b-11) 

90.4 (c) 

91.7 (a-I) 
86.0 (a-11) 
89.3 (b-11) 

98.7 (c) 

90.9 (a-I) 
92.1 (a-11) 
90.9 (c) 

." 2 r+ w 
a C 

@ w - 4  
m w  

83.2 

86.0 

90.9 

8 . Y - 
cd 
0 

S 
5 
B m 

Bent 
2 

Bent 
3 

Bent 
4 

Required Factored Nominal Resistance (kN) 

w 
!? 
b 
a 
4 . - 
PI 

CISS 
. PP610X 

12.7 

Class 900 
Alt. W 

Class 900 
Alt. W 

w 
4- 4d 

C 
0 
* 

? 

Strength Limit 

100.050 

102.125 

Extreme Event 

Conlp. 
((p=0.7) 

1200 

800 

1350 

Comp. 
(cp=l) 

1850 

1700 

900 

Tension 
((p=0.7) 

0 

0 

0 

9950 

10400 

6800 

Tension 

(cp=1) 

700 

850 

0 

25 

25 

25 
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Notes: 
I) Design tip elevations for Abutnzents are controlled by: (a) Conzpressiorz, (c) Settleinent. 
2) TIzere is no design tip elevation for Settle~nerzt at Abzltnzent 5. 
3) Design tip elevations for Bents are controlled by: (a) Conzpression, (b) Tension and (c) Settlenzent 
4) Tlze speciJied tip elevation shall not be raised above tlze design tip elevations for tension, tolerable 

settlenzent and late~~al load. 
5) Tlze ~zo~nirzal driving resistance required is eqztal to the no~ninal resistance needed to sipport the 

factored load plzis driving resistance~onz tlze unsuitable penetrated soil layers (liqzlefiable) wlziclz do 
not contribilte to tlze design resistance. Unstlitable soil layers at Bent 2 extend to elevation 95 meters. 
Unsiiitable soil layers at Bents 3 and 4 extend to elevation 99.1 nzetels. 

Pile Data Table 

Construction Considerations 

A recoinniendatioil for a 60 day fill delay period was provided for Abutment 1 in the 
Geoteclmical Design Report. A 30 day fill delay period is recommended for Bent 4 and 
Abutment 5. Piles niay be driven at these support locations after the completion of the 
respective settlement periods. 

Nominal 
Driving Resistance 

(m) 

1200 

2270 

2450 

1930 

1100 

Piles shall be driven in oversized drilled holes in conformance with the provisions in 
Section 49-1.06, "Predsilled Holes," of the Standard Specifications at the locations and to 
the corresponding bottom of hole elevations listed in the following table: 

Specified Tip 
Elevation (m) 

87.0 

83.2 

86.0 

90.9 

101.5 

"Cal t l~ i~s  i~ilproves illobilily across Calforilia " 

Design Tip 
Elevation (m) 

87.0 (a) 
88.0 (c) 

83.2 (a) 
88.7 (b) 
90.4 (c) 

86.0 (a) 
89.3 (b) 
98.7 (c) 

90.9 (a) 
90.9 (c) 

101.5 (a) 

Location 

Abut. 1 

Bent 2 

Bent 

Bent 

Abut. 5 

Pile Type 

Class 625 
Alt. 

cT55 ? P  
(E?hs%o 

Class 900 
Alt. W 

Class 900 
Alt. W 

HP 250 X 85 
Piles 

Nominal Resistance (kN) 

Compression 

1200 

zT 

1850 

1700 

1930 

Tension 

0 

700 

850 

0 

0 
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The variable degree of weathering, variable degree of fracturing, variable hardness, and 
variable elevation of the granitic rock will influence the resistance to pile installation at 
bent 4 and abutment 5. The contiactor sliould use caution when driving the piles so as to 
not damage them. 

The Office of Geotechnical Design North is to be contacted if tlie constructed pile tip 
elevation is above the specified tip elevation. 

Proiect Information 

Bridge Name or Number 

NB Offralnp Viaduct 
(Br. No. 44-0285) 

NB Offranlp Viaduct 
(Br. No. 44-0285) 

NB Offrainp Viaduct 
(Br. No. 44-0285) 

Standard Special Provision S5-280, "Project Information", discloses to bidders and 
contractors a list of pertinent information available for their inspection prior to bid 
opei~ing. The following is an excerpt from SSP S5-280 disclosing information originating 
froni Geoteclmical Services. Items listed to be included in the Information Handout will be 
provided in "pdf" format to the addressee of this report via electronic mail. 

Bent Number 

4 

Abutment Number 

1 

5 

Data and iiifoniiation attached with the project plans are: 

Elevation of Bottom of Hole 

102 meters 

105.5 meters 

109 meters 

A. Log of Test Borings for the Northbound Offramp Viaduct 

Data aiid Information included in the Information Handout provided to the bidders and 
Contractors are: 

A. Revised Foundation Report for the Northbound Offramp Viaduct, June 26,2009, 
Caltrans. 

B. Geotecbiical Design Report for Crazy Horse Canyon Road1 Echo Valley Road 
IC PIP, June 16,2008, Caltrans. 

Data and information available for inspection at the District 5 Office: 

A. Subsurface samples froni boreholes B6-03, B7-03, B8-03, B9-06, B10-06, B11- 
06 aiid B3-03. 

Data and information available for inspection at the Transportation Laboratory: 

A. None 

"Caltraru ii~lplaves nzobility across Califorrzia " 
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Closure 

A request for production of a Log-of-Test Boring sheet has been made to the Engineering 
Graphics Branch of the Office of Geotechnical Services. When complete, the As-Built 
Log-of-Test Borings will be provided to you for attachment to the contract plans. 

If you have any questions or comments, please call me at (805) 549-3385 (CalNet 629- 
3385). 

RON RICHMAN, P&., C.E.G. 
Office of Geotechnical Design - North 

c: RE Pending 
Structure OE (E-copy) 
PCE (E-copy) 
DME (E-copy) 
Branch D File 
GDN File 
GS File Room . 

"Caltrarts iiiiproves ~izobility across Califorrzia " 



' State of California Business, Transportation and Housing Agency 

M e m o r a n d u m  

TO: FRITZ HOFFMAN Date: February 3,2009 
Branch Chief 
Division of Engineering Services, Structure Design File: 05-0161E1 
Office of Bridge Design - Central, Branch 6 05-Mon-101-98.4 

(kP 158.4) 
Crazy Horse 

CanyonIEcho Valley 
Road O.C. 

Bridge No. 44-0286 
From: DEPARTMENT OF TRANSPORTATION 

DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES - MS 5 

Subject: Foundation Report 

A Foundation Report (FR) is provided for the above referenced project per yo~lr req~lest. 
This report is based on the s~lbs~lrface data collected for this bridge. 

Proposed Improvements 

The proposed iil~provenients incl~lde constnlction of a new overcrossing structure at the 
location shown on the General Plan dated January 2ot" 2009. The proposed structure is a 
57.4 meter long, two-span CIPIPS girder bridge. The abutment 1 and abutment 3 
foundations are founded within embankments tliat have heights of approximately 8 meters. 
The Bent 2 s~pposts of the proposed stnlctuse will be fo~lnded ill existing ground. 

Physical Setting 

The project is located within the Coast Ranges Geon~orphic Province. It lies within the 
Gabilan Range. The topograpliy is sellli-mo~liltaiilous with rock o~~tcrops. The predominant 
land uses ia the project vicinity are agricultusal and low density residential. The surface 
elevation in t l~e vicinity of tlie proposed bridge lies between approximately 112 and 122 
meters. 

Geology and Soil conditions 

The surficial deposits witl~iiz the project area are Quatesnary and Pleistocene aged Alluvial 
Deposits (Qal), Coll~lvium (Q,) and Aroillas Sand (Q,). Santa Lucia Quartz Diorite (pQ), a 
granitic rock, lies close to the grotlnd s~zrface in the area of the proposed structure. This 
granitic rock is also exposed in the c ~ t  slope nostl~west of the proposed structure. Borehole 
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samples indicate that the granitic rock is highly variable in its hardness, degree of 
weathering and degree of fracturing. 

Caltrans personnel performed one borehole in 2003, one borehole in 2006, and two 
boreholes in 2007. The 2003 field investigation consisted of one rotary wash borehole: B6- 
03 in the vicinity of Abutilient 1. The deepest point reached by B6-03 was approximately 
elevatioil 11 1.83 meters. The observed s~~bsurface materials include silty sand, clayey sand 
and deconlposed granitic rock. 

The 2006 field investigation by Caltrans for the Overcrossing structure consisted of one 
rotary wash borehole, B13-06, located in the proximity of Abutment 3. The deepest point 
reached by B 13-06 was approximately elevation 97.55 nieters. The observed subsurface 
materials include clayey sand and deconiposed to fresh granitic rock. 

The 2007 field investigation by Caltrans for the Overcrossing structure consisted of two 
rotary wash boreholes, B7-07, located in the proximity of Abutment 1 and B8-07 located in 
the proximity of Bent 2. The deepest point reached by B7-07 was approximately elevation 
97.58 meters. The deepest point reached by B8-07 was approximately elevation 96.34 
meters. The observed subsurface materials include well graded sand with clay, and 
decomposed to slightly weathered granitic rock. 

Laboratory Data 

The results of the corrosion tests on selected specimens are attached to this report. 

Groundwater 

Gro~lndwater was observed in borehole B13-06 between 7.23 and 7.72 ineters below the 
ground surface. The elevation of the highest observed ground water surface at the borehole 
is 112.9 meters. Additional information regarding groundwater observations may be found 
on the Log-of-Test Borings. 

Seismic Data and Liquefaction Potential 

The "Final Seismic Design Reconxnendations" were provided to you on November 13" 
2007 by Reza Mahallati, Office of Geotechnical Design North. 

Corrosion Testing 

Representative soil sanlples collected dtlring the foundation investigation for the adjacent 
Northbound Off-ramp Viaduct were tested for corrosion potential. The results of the 
corrosion tests are summarized on the Corrosion Test Sumrnary Report dated March 5" 

"Caltrn~~s iinproves nlobility across California" 
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2004. The site is considered to be corrosive to the foundation elements. 

Foundation Recommendations 

Drilled shafts (Caltrans CIDH piles) are the recommended foundation type. Four hundred 
millimeter diameter CIDH piles are proposed for the abutments, and six hundred and ten 
millimeter diameter CIDH piles are proposed for the bent. Analyses of the lateral 
resistances of the CIDH piles were not r e q u e s t e d ,  Design tip elevations for lateral loads 
have not been provided in the following tables. 

Notes: 
1) Design tip elevations are controlled by: (a) Coinpression aizd (c) Settlenzent, respectively. 
2) Tlze spec$ed tip elevation shall not be raised ifcoiztrolled by settlenzerzt. 

Abutments Foundation Design Recommendations 

Notes: 
1) Design tip elevations are controlled by: (a-I) Conzpressiorz (Strengtlz Limit), (a-II) Colnpression 

(Exttenze Event), aizd (c) Settlenzent, respectively. 

2) Tlze spec$ed tip elevation slzall not be raised ifcoiztrolled by'settlenzent. 

Specified Tip 
Elevation (m) 

110.2 

108.6 

Bent Foundation Design Recommendations 

"Cc~~trans inrproves 1110bilil)~ across Calijtori~in" 

L ~ D  selTice-l 
Limit State Total 

Load (kN) per Pile 
(Conlpression) 

600 

GOO 

Abut. 1 

Abut. 3 

LRFD Service-I Limit 
state (m) Per 

Support 

V) 

C 
0 . - Y 

0 > o - r a n  
.% g 
b 

6 . d 
V) 

6 

108.6 (a-I), 
113.0 (a-11 

118.5 (c) 

Nominal 

( m )  

1200 

1200 

400 
CIDH 

400 *In1 
CIDH 

Total 

12,100 

13,100 

.!3 3 
b w  

z !3 
2 .: %s 
m w  

108.6 

e 
0 .- Y 

0 0 

3 
% 
a a 
=i 
V) 

Required Factored Noininal Resistance (kN) 

Design Tip 
Elevations (nl) 

110.2 (a), 119.0 (c) 

108.6 (a), 118.0 (c) 

Cut-off 
Elevation (m) 

125.4 

126.0 

Perinanent 

8,900 

9,700 

0 
Y 

3 E 
.s 2 
.Z& 
H a -  

$ 2  .g 2 
V) 

10,100 

Q) 2 z; 
E 2 . - 

2 3 

E & 

25.4 

"p: 
b 
Q) = 
PI 

610 
CIDH 

Strength Limit 

C 
0 . C - 
9 
2 -  

'Gz 
? ,A 

3 

118.0, 
118.6, 
11g.3 

Coinp. 

((p=0.7) 

1300 

Extreme Event 

Tension 
((p=0.7) 

0 

Co~np. 

(cp=l) 

800 

Tension 

(cp=l) 

0 
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Notes: 
I )  Design tip elevations for Abzltnze~ts are corztrolled by: (a) Conzpression, (c) Settlenzelzt 
2) Design tip elevations for Berzts are coiztrolled bj): (a) Conzpression, (c) Settlenzent 
3) Tlie speciJied tip elevation slzall not be raised above tlze design tip elevatioizs for tolerable settlenzent. 

Pile Data Table 

Project Information 

Standard Special Provision S5-280, ''Project Inforination", discloses to bidders and 
contractors a list of pertinent inforn~ation available for their inspection prior to bid 
opening. The following is an excerpt from SSP S5-280 disclosing information originating 
from Geoteclmical Services. Iteins listed to be included in the Information Handout will be 
provided in "pdf" forniat to the addressee of this report via electronic mail. 

Data and information attached with the project plans are: 

Specified Tip 
Elevation (m) 

110.2 

108.6 

108.6 

A. Log of Test Borings for the Crazy Horse CanyonIEcho Valley Road 0.C ... 

Design Tip 
Elevation (m) 

110.2 (a), 119.0 (c) 

108.6 (a), 118.5 (c) 

108.6 (a), 118.0 (c) 

Data and Information incl~lded in the Inforination Handout provided to the bidders and 
Contractors are: 

Location 

Abut. 1 

Bent 2 

Abut. 3 

A. Fo~lndation Report for the Crazy Horse CanyonIEcho Valley Road 
Overcrossing, February 3,2009, Caltrans. 

Data and information available for inspection at the District 5 Office: 

A. ~ubsu;face samples from boreholes B6-03, B13-06, B7-07 and B8-07. 

Data and information available for inspection at the Transportation Laboratory: 

A. None 

Pile Type 

400 mm CIDH 

610 mm CIDH 

400 nlnl CIDH 

Nomilla1 Resistance (kN) 

Construction Considerations 

Compression 
1200 

1860 

1200 

A settlement period of 15 days is specified for the embankments at abutments1 and 3. Piles 
niay be installed at the ab~itments after the completion of the settlement period. 

Tension 
0 

0 

0 

"Caltrans in~proves ~i~obili@ across Califorilia " 
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-.. . .. Divisioil of Ellgineelkg Services 

Mateiials Engineerkg and Testing Sei-vices 
Coil-osion Technology Branch 

Repoi-t Date: 3/5/2004 
Reported By: Lopez, R~ndy 

CO%UWOSI[ON TEST SUIMUHARY REPORT 

Bridge Name: NB Off-Ramp Viaduct (Crazy Horse Canyon Road) 
Biidge Number: 
EA No.: 05-0161EO 
Dist/Co/Rte/PM or 5 1 Mon I 101 I PM 98.4 
Ice: 

Cldoiide 
conteilt3 

( P P ~  

38.23 

SIC 
Number 

C661457 
C661466 
C661458 
C661459 
C661468 
C661475 
C661476 
C661477 
C661478 
C661480 
C661481 
C661482 
C661479 
C661483 
C661484 

Sulfate 
coilteilt4 

(PI?@ 

1850 

Sample 
Type 

Water 
Water 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Water 
Soil 

Sample Location/ 
Lilnit 

Creek Adjacent to Boi-kg B1-031 
Obseivation Well at Boiing B3-031 

B3-031 
. B3-031 
B3-031 
B8-031 
B8-031 
B8-031 
B8-031 
B8-031 
B8-031 
B8-031 
B8-031 

Boiing B8-031 
Bollllg B 8-031 

Smple 
Depth 

Swface 
5.5 in 
10'-15' 
25'-30' 
1'-1.5' 
11'-16' 
21'-26' 
42'-46' 

52.5'-56' 
66'-68' 

69'-70.5' 
76'-78' 
60'-62' 

3 meters 
1'-1.5' 

Mini1n~n.n 
~ e s i s t i v i t ~ l  
(olxn-till) 

3800 
2000 
7200 
1300 
4200 
3600 
5300 
5400 
1100 
3000 
1300 
1400 
460 
1750 
8450 

p ~ 2  

7.62 
6.95 
7.54 
7.15 
6.4 
6.87 
6.26 
4.7 
5.5 
5.32 
6.31 
6.6 
7.27 

7 
5.6 

fhoffman
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CORIROSION TEST S-Y REPORT Cont. 

Bridge Name: N5 Off-Ramp Viaduct (Crazy Horse Canyoan Road) 
Bridge Number: 
EA No.: 0%-016PEO 
Dist/Co/Rte/PM or 5 / Mom / 801 / PM 98.4 
KP: 

This site is not corrosive to fo~uldation elements (see note below for MSE wall bacldill) 

El This site is corrosive (if checked). Controlling cos~osion parameters are as follows: 
4.7 pH 
3 8 -23 ppm Chloride 
1850 ppin S~ilfate 

Note: For MSE wall sh-~lclxn-e baclcfill mateiial, nululn~un resisitivity rn~lst be 1500 01x11-cm or greater, pH must be between 
5.5 and 10.0, cllloiide content must not be greater tliai 500 ppin, aid sulfate contei~t must not be greater than 2000 ppm. 

ly2cTM 643, 3~~~ 422, 4~~~ 417 

fhoffman
Text Box
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' 9  n 
State of California Business, Transportation and Housing Agency 

M e m o r a n d u m  

TO: FRITZ HOFFMAN Date: J~lne 4, 2008 
Branch Chief 
Division of Engineering Services, Structure Design File: 05-0161E1 
Office of Bridge Design - Central, Branch 6 05-Mon-101-98.4 

(kP 158.4) 
Crazy Horse Canyon 

Viaduct 
Bridge No. 44-0288 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES - MS 5 

Subject: Fo~lndation Report 

A Foundation Report (FR) is provided for the above referenced project per your request. 
This report is based on the subsurface data collected for this bridge. 

Proposed Improvements 

The proposed improvements include construction of a new viaduct structure at the location 
shown on the General Plan dated October 4"' 2007. The proposed structure is a 145.0 meter 
long, three-span CIPIPS girder bridge. The abutment 1 and abutment 4 foundations are 
founded within embankments that have heights of approximately 5.2 meters and 14.9 
meters, respectively. The Bent 2 and Bent 3 supports of the proposed structure will be 
founded in existing gro~uid. 

Physical Setting 

The project is located within the Coast Ranges Geomorphic Province. It lies within the 
Gabilan Range. The topograpliy is semi-mountainous with rock outcrops. The predominant 
land uses in the project vicinity are agricultural and low density residential. The s~lrface 
elevation in the vicinity of the proposed bridge lies between approximately 11 1 and 118 
meters. 

. . 
Geology and Soil Conditions 

The surficial deposits within the project area are Quaternary aged Alluvial Deposits (Qal). 
There are two geologic formations bordering the Alluvial Deposits and found at depth, in 
the vicinity of the proposed structure: Colluvium (Q,) and Aromas Sand (Q,). 

i "Caltm~is in~proves nzobility across Califorr~in'' 
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Alluvial Deposits (Q,,) are found along drainage courses. Highly variable groundwater 
levels should be anticipated in Alluvial Deposits. Coll~lvial soils are typically found at the 
base of slopes and bordering alluvial deposits. Colluvium (Q,) is the product of landslide 
and slope wash processes. Heterogeneous mixtures of silt, sand, and gravel are typical. 
Colluvial soils may exhibit highly variable groundwater levels. The Aromas Sand (Q,) near 
this location consists of interbedded all~zvial and eolian deposits. 

Caltrans personnel performed five boreholes in 2003, one borehole in 2006, and one 
borehole in 2007. The 2003 field investigation consisted of five rotary wash boreholes: Bl-  
03 in the vicinity of Bent 2, B2-03 near Bent 3, and B4-03, B5-03 and B6-03 in the vicinity 
of Abutillent 4. The deepest point reached by the 2003 boreholes was approximately 
elevation 85.80 meters. The observed s~lbsurface materials include sandy lean clay, clayey 
sand, sandy silt, silty sand, poorly graded sand, and decomposed granitic rock. 

The 2006 field investigation by Caltrans for the Viaduct structure consisted of one rotary 
wash borehole, B 12-06, located in the proximity of Bent 3. The deepest point reached by 
B 12-06 was approxiinately elevation 8 1.1 1 meters. The observed subsmface materials 
incl~lde sandy fat clay, fat clay with sand, clayey sand and silty sand. 

The 2007 field investigation by Caltrans for the Viaduct structure consisted of one rotary 
wash borehole, B6-07, located in the proximity of Abutment 1. The deepest point reached 
by B6-07 was approxinlately elevation 92.07 meters. The observed s~lbsurface materials 
incl~lde sandy fat clay, clayey sand, silty sand and well graded sand. 

Laboratory Data 

The results of the corrosion tests and soils laboratory tests on selected specimens are 
attached to this report. 

Groundwater 

Groundwater was observed in boreholes B 1-03, B 12-06 and B6-07 between 1.19 and 4.80 
ineters below the ground surface. The elevation of the ground water surface varied between 
107.6 and 1 17.0 meters. Additional information regarding groundwater observations may 
be fo~lnd on the Log-of-Test Borings. In addition to these phreatic surfaces, saturated soils 
were observed in the boreholes. The saturated soils are shown as "wet" on the Log-of-Test 
Borings. 

Seismic Data and Liquefaction Potential 

The "Final Seismic Design Recommendations" were provided to you on November 2gfi 
2007 by Reza Mahallati, Office of Geotechnical Design North. 

I 

"Caltia~u in~proves ritobility across California" 1 
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Corrosion Testing; 

Representative soil samples collected during the foundation investigation were tested for 
corrosion potential. The results of the corrosion tests are summarized on the Corrosion Test 
Surnrnary Report dated March 5" 2004. The site is considered to be corrosive to the 
foundation elements. 

Foundation Recommendations 

Caltrans Standard Plan driven open-ended pipe piles are the recommended foundation 
type. Class 625 Alternative W piles are proposed for the abutments, and Class 900 
Alternative W piles are proposed for the bents (Caltrans Standard Plans dated July 2004). 
Analyses of the lateral resistances of the driven piles were not requested. Design tip 
elevations for lateral loads have not been provided in the following tables. 

Notes: 
I )  Design tip elevations are controlled by: (a) Coinpression and (c) Settleineizt, respectively. 
2) Tlze speciJied tip elevation slzall not be raised if controlled by settlenzeizt. 

Abutments Foundation Design Recommendations 

"Caltraiis iilipl.oves illobilily across Calvorilia " 

Nominal Driving 
Resistance 

Required (m) 

1240 

1240 

Specified Tip 
Elevation (m) 

97.0 

99.6 

Resistance 
(m) 

1240 

1240 

L ~ D  service-l 
Limit State Total 

Load (kN) per Pile 
(Conlpression) 

618 

618 

Design Tip 
Elevations (m) 

97.0 (a) 
98.0 (c) 

99.6 (a) 
108.2(c) 

Cut-off 
Elevation (nl) 

118.325 

121.525 

Abut. 

Abut. 

LRFD Service-I Limit 
State (m) per 

Support 

'lass 625 
Alt. W 

'lass 625 
Alt. W 

Total 

11,150 

12,550 

Permanent 

9,350 

10,850 
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Notes: 

1) Design tip elevations are contl-olled by: (a-I) Conzpression (Strength Limit), (a-II) Colnpression 
(Extrenze Event), and (c) Settlenzent, respectively. 

2) Tlie speciJied tip elevatiorz slzall not be raised if controlled bjj settlenzent. - 

Bent Foundation Design Recommendations 

Required Factored Nominal Resistance (kN) V) 
e, 
Y Y 

c: 8 8 . - 
0 Y . - d .9 3 + 

e, 
Y 

cd cd Strength Limit Extreme Event Q) > b w 

2 - 
3 t3 

w - 2 8 
.9 z. 2 'a a a 8, 5 - .+ t3 g s .s 2 

L B Y Coiiip. Tension Conip. . - 8; 8 2 Tension 6 
co a ((p=0.7) ((p=0.7) (CP= l) ( cP=~)  a z 3 

V3 B 

Bent 

Bent 
3 

Notes: 
1) Design tip elevations for Abzitlnerzts are corztrolled by: (a) Co71zpression, (c) Settlenzent, (d) Lateral 

Load' 

2) Design tip elevatiorzs for Bents are co~ztrolled by: (a) Conzpressio~z, '(c) Settlenzent (d) Lateral Load 

3) Tlze speciJied tip elevation slzall not be raised above tlze design tip elevations for lateral load and 
tolerable settlenzent. 

Pile Data Table 

"Caltrai~s iiiiproves iizobilify across Cal$orilia" 

Class 900 
Alt. W with 
closed tip 

Alt. W 

Nominal 
Driving Resistance 

(W 

1240 

1690 

1690 

1240 

110.725 

109.625 

Specified Tip 
Elevation (nl) 

97.0 

102.3 

98.0 

99.6 

Design Tip 
Elevation (m) 

97.0 (a) 
98.0 (c) 

102.3 (a) 
103.6 (c) 

98.0 (a) 
103.6 (c) 

99.6 (a) 
108.2 (c) 

13,600 

13,600 

Location 

Abut. 1 

Bent 2 

Bent 3 

Abut. 

Pile Type 

Class 625 
Alt. W 

Class 900 
Alt. W with 
closed tip 

Class 900 
Alt. W 

Class 625 
Alt. W 

No~lllllal Resistance (kN) 

12.7 

12.7 

Co~llpressio~l 

1240 

1690 

1690 

1240 

Tension 

0 

0 

0 

0 

1180 

1180 

0 

0 

770 

770 

0 

0 

102.3 (a-I) 
106.1 (a-11) 

103.6 (c) 

98.0 (a-I) 
104.7 (a-11) 

103.6 (c) 

102.3 

98.0 

1690 

1690 
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Proiect Information 

Standard Special Provision S5-280, "Project Information", discloses to bidders and 
contractors a list of pertinent information available for their inspection prior to bid 
opening. The following is an excerpt from SSP S5-280 disclosing information originating 
from Geoteclmical Services. Items listed to be included in the Information Handout will be 
provided in "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 for the Crazy Horse Canyon Viaduct 

Data and Information included in the Infornlation Handout provided to the bidders and 
Contractors are: 

A. Foundation Report for the Crazy Horse Canyon Viaduct, June 4,2008, Caltrans. 

Data and information available for inspection at the District 5 Office: 

A. Subsurface samples from borel~oles B 1-03, B6-03, B6-07 and B 12-06. 

Data and information available for inspection at the Transportation Laboratory: 

A. None 

Construction Considerations 

The embanknlents shall undergo settlement periods of 45 days at abutment 1, and 30 days 
at abutment 4. Piles may be driven after the cdmpletion of the settlement periods. 

Piles shall be driven in oversized drilled holes in conformance with the provisions in 
Section 49-1.06, "Predrilled Holes," of the Standard Specifications at the locations and to 
the corresponding bottom of hole elevations listed in the following table: 

For piles that are driven to the specified tip elevation and do not indicate the nominal 
resistance per the method prescribed in Section 49-1.08 of the Standard Specifications, the 

. pile shall be re-struck with the same impact hammer not less than 48 hours after 
completion of the initial installation. Prior to the monitored restrike, the pile hammer 
should be warmed-up by impacting another pile or object a minimum of 10 combustion 

"Caltrans inlproves ~rrobility across California" 

Bridge Name or Number 

Crazy Horse Ca~lyo~l Viaduct 
(Br. No. 44-0288) 

Bent Number Abutment Nunlber 

4 

Elevation of Bottoin of Hole 

11 1 meters 
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I 

cycles. 

The Office of Geotechnical Design North is to be contacted if the constructed pile tip 
elevations are above the specified tip elevations. 

Closure 

A request for production of a Log-of-Test Boring sheet has been made to the Engineering 
Graphics Branch of the Office of Geotechnical Services. When complete, the As-Built 
Log-of-Test Borings'will be provided to you for attachment to the contract plans. . 

If you have any questions or conlrnents, please call me at (805) 549-3385 (CalNet 629- 

3., C.E.G. 
Office of Geoteclmical Design - North 

c: RE Pending 
Structure OE (E-copy) 
PCE (E-COPY) 
DME (E-copy) 
Branch D File 
GDN File 
GS File Room 
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Division of Engineering Services 
Materials Engineering and Testing Services 

Corrosion Technology Branch 
Report Date: 3/5/2004 

Reported By: Lopez, Rudy 

CORROSION TEST SUMMARY REPORT 

Bridge Name: Retaining Walls #2 and #3 (Crazy Horse Canyon Road) 
Bridge Number: 
EA No.: 05-0161EO 
Dist/Co/Rte/PM or 5 / Mon / 101 / PM 98.4 
KP: 

Sulfate 
content4 

@pm> 

250 

p ~ 2  

7 
7.62 
6.77 
7.39 
6.8 
7.62 
7.4 
6.55 
5.48 

Minimum 
~es i s t iv i t~ l  
(oh-cm) 

3900 
3800 
2300 
1500 
3500 
73 0 
2800 
2200 
3700 

Chloride 
content3 

@pm) 

16 

SIC 
Number 

C661465 
C661457 
C661451 
C661452 
C661454 
C661453 
C661455 
C561456 
C661467 

Sample 
Type 

Water 
Water 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Sample Locatiod 
Limit 

Observation Well at Boring B1-031 
CreekAdjacenttoBoringBl-031 

Boring B 1-031 
Boring B1-031 
Boring B1-031 
Boring B1-031 

B 1-031 
B1-031 
B1-031 

Sample Depth 

5 m below GS 
Surface 
6.5'-9' 
13'-17' 
28'-30' 

17.5'-20' 
30'-34' 
34'-40' 

11-2l 

fhoffman
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CORROSION TEST SUMMARY REPORT Cont. 

Bridge Name: Retaining Walls #2 and #3 (Crazy Horse Canyon Road) 
Bridge Number: 
EA No.: 05-0161EO 
Dist/Co/Rte/PM or 5 / Mon / 101 / PM 98.4 

This site is not corrosive to foundation elements (see note below for MSE wall backfill) 

El This site is corrosive (if checked). Controlling corrosion parameters are as follows: 
5.48 pH 
16 ppm Chloride 
250 ppm Sulfate 

Note: For MSE wall sb-ucture backfill material, minimum resisitivity must be 1500 ohm-cm or greater, pH must be between 
5.5 and 10.0, chloride content m ~ ~ s t  not be greater than 5 00 ppm, and sulfate content must not be greater than 2000 ppm. 

~ Y ~ C T M  643, ~ C T M  422, 4~~~ 417 
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THIS PLAN IS ACCURATE FOR ELECTRICAL WORK ONLY.

   

760

1575

965

610

3
8

9
0

9
0

EXTERNAL BBS CABINET

MOUNTED TO THE

MODEL 332 OR 334 CABINET

BASE PLAN FOR BBS 

MOUNTED TO THE

MODEL 332 OR 334 CABINET

MODIFIED MODEL 332 AND 334 CABINET

FOUNDATION DETAIL FOR BATTERY BACKUP SYSTEM (BBS)

2972 812

4
0
6

205

NOTE: (THIS SHEET ONLY)

140

CONDUIT AREA

(200 mm x 380 mm)

BOLT MOUNTING

LOCATION

(4 Typ)

MODEL 332 OR 334 CABINET

ANCHOR BOLTS, 4 Min

(SEE NOTE 2)

3 m GROUND

ELECTRODE AND

GROUND CLAMP

FRONT

DOOR

1400

EXTERNAL BBS CABINET DOOR

EXTERNAL BBS CABINET

ANCHOR BOLTS, 2 Min

(SEE NOTE 2)

RAISED PCC PAD IN UNPAVED

AREAS OR MATCH EXISTING GRADE

MODEL 332 OR 334 CABINET

REAR

DOOR

POLICE PANEL

53C NIPPLE

EXTERNAL

BBS

CABINET

FRONT

DOOR

MODEL 332 OR 334 CABINET

POLICE PANEL

53C NIPPLE

SEE NOTE 1

REAR

DOOR

EXTERNAL

BBS

CABINET

FRONT

DOOR
1
4
2
2

660

MODEL 332 OR 334 CABINET

C
O

N
D

U
IT

A
R

E
A

FRONT

DOOR

EXTERNAL

BBS

CABINET3
0

5

M
in

660

Min

SEE NOTE 1

(FOR DIMENSIONS AND DETAILS NOT SHOWN, SEE SHEET A6-1 TO A6-4,

CABINET HOUSING DETAILS OF THE TRANSPORTATION ELECTRICAL 

EQUIPMENT SPECIFICATION (TEES))

(FOR DIMENSIONS AND DETAILS NOT SHOWN AND ADDITIONAL NOTES, SEE SHEET

ES-3C OF THE STANDARDS PLANS FOR MODEL 332 AND 334 CABINETS)

660

Min

1.  THE EXTERNAL BBS CABINET SHALL BE MOUNTED TO THE MODEL 332 OR 334 CABINET WITH FOUR 18-8 STAINLESS STEEL

    HEX HEAD, FULLY-THREADED, 9.5 mm-16 X 25.4 mm BOLTS; TWO WASHERS PER BOLT, DESIGNED FOR 9.5 mm BOLTS AND

    ARE 18-8 STAINLESS STEEL, 25.4 mm OUTSIDE DIAMETER, ROUND, AND FLAT; AND ONE K-LOCK NUT PER BOLT, THAT IS 18-8

    STAINLESS STEEL AND A HEX-NUT.  THE ENGINEER WILL HAVE TO APPROVE THE BOLT MOUNTING LOCATION PRIOR TO INSTALLATION.

 

2.  THE ANCHOR BOLTS SHALL BE 19 mm Dia X 380 mm WITH A 50 mm-90^ BEND.  THE CABINET MANUFACTURER’S SPECIFICATION SHALL

    DETERMINE THE LOCATION OF THE ANCHOR BOLTS IN THE FOUNDATION.  THE ENGINEER WILL HAVE TO APPROVE ANCHOR BOLTS AND

    ITS LOCATION IN THE FOUNDATION PRIOR TO CONSTRUCTION.

 

3.  THE CONTRACTOR SHALL VERIFY THE DIMENSIONS OF THE BBS CABINET PRIOR TO CONSTRUCTING THE FOUNDATION OF THE MODIFIED

    PORTION OF THE Std MODEL 332 AND 334 CABINET FOUNDATION.  THE ENGINEER WILL HAVE TO APPROVE ANY NECESSARY DEVIATIONS

    PRIOR TO CONSTRUCTION.

 

4.  ALL DIMENSIONS ARE NOMINAL.
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PTS  = POWER TRANSFER SWITCH

UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

UPS  = UNINTERRUPTIBLE POWER SUPPLY 

UPSM = UPS MODE

MBPS = MANUAL BYPASS SWITCH

BP   = BYPASS

AC+  = UNGROUNDED CONDUCTOR

AC-  = GROUNDED CONDUCTOR

C    = COMMON

TB   = TERMINAL BOARD

NO SCALE

ELECTRICAL SYSTEMS

(BBS POWER CONNECTION DIAGRAM,

TYPE A, CASE-1)
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SEE NOTE 4 B
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2-WIRE ckt FROM

SERVICE EQUIPMENT

SINGLE-PHASE, 120 V

Wht  = WHITE

Gnd  = GROUND

Grn  = GREEN

Blk  = BLACK

Temp = TEMPERATURE

Batt = BATTERY
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2.  CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EQUIPMENT INCLUDING THE BATTERIES ARE

   INSTALLED IN THE BBS CABINET.

SF   = STATE-FURNISHED

Cntl  = CONTROL

1.  TYPE A REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER A.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH 30 A, 1P, 120/240 VOLTS RATED

   CIRCUIT BREAKER MANUFACTURED PER UL STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE

   TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROM THE BOTTOM OF 

   THE TB IN THE 332 CABINET.
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(SEE NOTE 3)
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3.  THE LOCATION OF THE 53C NIPPLE WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.

N-BUS

LEGEND: (THIS SHEET ONLY)

NOTES:  (THIS SHEET ONLY)

332 CONTROLLER CABINET

BBS CABINET

AC+ LINE FROM SF PTS

SF PTS

FROM SF PTS
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7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9 MULTICOLOR CONDUCTORS,

   #18 AWG WIRES FROM THE RELAY ON THE INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OF

   THE CONDUCTORS SHALL BE INSULATED WITH TAPE AND A 1.828 m COIL ON EACH END.
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ELECTRICAL SYSTEMS

(BBS POWER CONNECTION DIAGRAM,

TYPE A, CASE-2)
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UPS  = UNINTERRUPTIBLE POWER SUPPLY 

PTS  = POWER TRANSFER SWITCH

C    = COMMON

AC-  = GROUNDED CONDUCTOR

AC+  = UNGROUNDED CONDUCTOR

MBPS = MANUAL BYPASS SWITCH

BP   = BYPASS

UPSM = UPS MODE

UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

TB   = TERMINAL BOARD

Grn  = GREEN

Blk  = BLACK

Wht  = WHITE

Temp = TEMPERATURE

SF   = STATE-FURNISHED

Cntl  = CONTROL

Batt = BATTERY

Gnd  = GROUND

1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.

2.  CASE-2 REFERS TO THE SITUATION WHEN ONLY THE BATTERIES ARE INSTALLED

   IN THE BBS CABINET. THE REMAINING EQUIPMENT IS PLACED IN THE 332

   CONTROLLER CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH

   30 A, 1P, 120/240 VOLTS RATED CIRCUIT BREAKER MANUFACTURED PER UL

   STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR

   ATTACHED TO THE NEGATIVE TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL

   BE TAPPED FROM THE BOTTOM OF THE TB IN THE 332 CABINET.

DC POWER TO

BBS CABINET

SEE NOTE 3

Temp PROBE

75 TO 80

AMPERE-HOURS

AT

20 HOUR RATE

PER BATTERY

BATTERY SET

(4 TO 8 BATTERIES)

3.  THE LOCATION OF THE 53C NIPPLE WILL BE DETERMINED BY THE ENGINEER

   IN THE FIELD.

LEGEND:  (THIS SHEET ONLY)

NOTES: (THIS SHEET ONLY)
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7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9

   MULTICOLOR CONDUCTORS, #18 AWG WIRES FROM THE RELAY ON THE

   INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OFTHE CONDUCTORS

   SHALL BE INSULATED WITH TAPE AND A 1.828 m COIL ON EACH END.
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TB    = TERMINAL BOARD

C     = COMMON

AC-   = GROUNDED CONDUCTOR

MBPS  = MANUAL BYPASS SWITCH

PTS   = POWER TRANSFER SWITCH

UPSC  = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

UPSM  = UPS MODE

UPS   = UNINTERRUPTIBLE POWER SUPPLY 

AC+   = UNGROUNDED CONDUCTOR

Blk   = BLACK

Grn   = GREEN

Wht   = WHITE

Gnd   = GROUND

SINGLE-PHASE, 120 V

2-WIRE ckt FROM

SERVICE EQUIPMENT

332 CONTROLLER CABINET

BBS CABINET

ELECTRICAL SYSTEMS

NO SCALE

(BBS POWER CONNECTION DIAGRAM,

TYPE B, CASE-1)

SF    = STATE-FURNISHED

Temp  = TEMPERATURE

Batt  = BATTERY
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1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.

2.  CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EQUIPMENT INCLUDING THE BATTERIES ARE

   INSTALLED IN THE BBS CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH 30 A, 1P, 120/240 VOLTS RATED

   CIRCUIT BREAKER MANUFACTURED PER UL STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE

   TERMINAL OF THE BATTERY.
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6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROM THE BOTTOM

   OF THE TB IN THE 332 CABINET.

75 TO 80

AMPERE-HOURS

AT

20 HOUR RATE

PER BATTERY
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TO SF PTS

AC POWER TO

BBS CABINET

(SEE NOTE 3)

AC-

Gnd

BATTERY SET

(4 TO 8 BATTERIES)
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D

3.  THE LOCATION OF THE 53C NIPPLE WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.

LEGEND: (THIS SHEET ONLY)

NOTES:  (THIS SHEET ONLY)

N-BUS G-BUS
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AC+ LINE FROM SF PTS

FROM SF PTS

7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9 MULTICOLOR CONDUCTORS,

   #18 AWG WIRES FROM THE RELAY ON THE INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OF

   THE CONDUCTORS SHALL BE INSULATED WITH TAPE AND A 1.828 m COIL ON EACH END.
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UPS  = UNINTERRUPTIBLE POWER SUPPLY 

PTS  = POWER TRANSFER SWITCH

C    = COMMON

AC-  = GROUNDED CONDUCTOR

AC+  = UNGROUNDED CONDUCTOR

MBPS = MANUAL BYPASS SWITCH

BP   = BYPASS

UPSM = UPS MODE

UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

TB   = TERMINAL BOARD

Temp PROBE

332 CONTROLLER CABINET
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ELECTRICAL SYSTEMS

(BBS POWER CONNECTION DIAGRAM,

TYPE B, CASE-2)
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Cntl  = CONTROL

Batt = BATTERY

Gnd  = GROUND

1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.
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75 TO 80

AMPERE-HOURS

AT

20 HOUR RATE

PER BATTERY

BATTERY SET

(4 TO 8 BATTERIES)

DC POWER TO

BBS CABINET

SEE NOTE 3

2.  CASE-2 REFERS TO THE SITUATION WHEN ONLY THE BATTERIES ARE INSTALLED

   IN THE BBS CABINET. THE REMAINING EQUIPMENT IS PLACED IN THE 332

   CONTROLLER CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH

   30 A, 1P, 120/240 VOLTS RATED CIRCUIT BREAKER MANUFACTURED PER UL

   STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR

   ATTACHED TO THE NEGATIVE TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL

   BE TAPPED FROM THE BOTTOM OF THE TB IN THE 332 CABINET.

3.  THE LOCATION OF THE 53C NIPPLE WILL BE DETERMINED BY THE ENGINEER

   IN THE FIELD.
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7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9

   MULTICOLOR CONDUCTORS, #18 AWG WIRES FROM THE RELAY ON THE

   INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OFTHE CONDUCTORS

   SHALL BE INSULATED WITH TAPE AND A 1.828 m COIL ON EACH END.
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