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STAFF REPORT
 

ITEM: *9 

SUBJECT:	 Amendment of Order No. R8-2007-0041, NPDES No. CAG918002, 
general discharge permit for discharges to surface waters of groundwater 
resulting from groundwater dewatering operations and/or groundwater 
cleanup activities at sites within the San Diego Creek/Newport Bay 
Watershed polluted by petroleum hydrocarbons, solvents, metals and/or 
salts - Order No. R8-2009-0045 

DISCUSSION: 

On November 30, 2007, the Regional Water Board adopted Order No. R8-2007-0041, 
NPDES No. CAG918002, prescribing general waste discharge requirements for 
discharges to surface waters of groundwater resulting from groundwater dewatering 
operations and/or groundwater cleanup activities at sites within the San Diego 
Creek/Newport Bay watershed polluted by petroleum hydrocarbons, solvents, metals 
and/or salts. 

Order No. R8-2007-0041 consolidated the requirements of two general permits for 
discharges within the San Diego Creek/Newport Bay watershed: Order No. R8-2007­
0008, NPDES No. CAG918001 (General Groundwater Cleanup Permit for Discharges 
to Surface Waters of Extracted and Treated Groundwater Resulting from the Cleanup of 
Groundwater Polluted by Petroleum Hydrocarbons, Solvents, Metals and/or Salts), and 
Order No. R8-2004-0021, NPDES No. CAG998001 (General Waste Discharge 
Requirements for Short-term Groundwater-Related Discharges and De Minimus 
Wastewater Discharges to Surface Waters within the San Diego Creek/Newport Bay 
Watershed). Specifically, Order No. 2007-0041 includes requirements to regulate 
groundwater-related discharges that may contain selenium, nutrients, volatile organic 
compounds, solvents or metals. The intent of this Order was to expedite the processing 
of applications and permitting for projects for which authorization under both Order No. 
2007-0008 and Order No. R8-2004-0021 would otherwise have been necessary. 

Order No. R8-2004-0021, NPDES No. CAG998002, regulates short-term groundwater­
related discharges that are expected to last one year or less, and discharges that pose 
an insignificant threat to water quality (de minimus discharges) within the San Diego 
Creek/ Newport Bay watershed. This Order was amended by Order No. R8-2006-0065 
to allow the discharge of wastewater effluent associated with pilot testing of selenium 
and nitrogen treatment technologies and BMPs and to prohibit the discharge of brine, 
resins, sludge or other secondary concentrates from treatment systems to surface 
waters. In summary, Order No. R8-2004-0021, as amended by Order No. R8-2006­
0065, regulates the following types of discharges in the watershed: 
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a.	 Short-term (one year or less duration) discharges from activities involving 
groundwater extraction and discharge: 

(1)	 Wastes associated with well installation, development, test pumping 
and purging; 

(2)	 Aquifer testing wastes; 
(3)	 Dewatering wastes from subterranean seepage; and 
(4)	 Groundwater dewatering wastes at construction sites. 

b.	 Discharges that pose an insignificant threat to water quality: 

(1)	 Construction dewatering wastes not involving groundwater (except 
storm water dewatering at construction sites)1; 

(2)	 Discharges resulting from hydrostatic testing of vessels, pipelines, 
tanks, etc.; 

(3)	 Discharges resulting from the maintenance of potable water supply 
pipelines, tanks, reservoirs, etc.; 

(4)	 Discharges resulting from the disinfection of potable water supply 
pipelines, tanks, reservoirs, etc.; 

(5)	 Discharges from potable water supply systems resulting from system 
failures, pressure releases, etc.; 

(6)	 Discharges from fire hydrant testing or flushing; 
(7)	 Non-contact cooling water; 
(8)	 Air conditioning condensate; 
(9)	 Swimming pool drainage; 
(10)	 Discharges resulting from diverted stream flows; 
(11)	 Discharges from residential sump pumps; and 
(12)	 Other similar types of wastes, which pose a de minimus threat to 

water quality, yet technically must be regulated under waste 
discharge requirements. 

c.	 Wastewater effluent associated with testing of selenium and nitrogen 
treatment technologies and BMPs. 

In the process of consolidation of the requirements of Order No. R8-2004-0021, as 
amended by Order No. R8-2006-0065, into Order No. R8-2007-0041, certain types of 
discharges were inadvertently omitted. Specifically, Order No. R8-2007-0041 failed to 
include Items b. and c. of the above listing (i.e., de minimus types of discharges and 
wastewater associated with testing of selenium and nitrogen treatment technologies and 
BMPs). Order No. R8-2004-0021 is due to expire on December 20, 2009 and is not 
planned to be renewed since regulatory coverage can and will be provided under Order 
No. R8-2007-0041. However, it is necessary to amend Order No. R8-2007-0041 to 
include the discharges identified in items b. and c. above, as well as the discharge 
prohibition added by Order No. R8-2006-0065. 

Storm water discharges are covered under separate permit. 
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Furthermore, based on input from some of the Dischargers, it is necessary to clarify in 
Order No. R8-2007-0041, that for certain metals (including lead, cadmium, copper, 
chromium (II), nickel, silver, and zinc), the toxicity of which is hardness-dependent, the 
fifth percentile hardness value to be used in calculating the applicable criteria/effluent 
limits cannot exceed 400 rng/L, unless a site specific water effect ratio (WER) is 
developed and approved by the Regional Water Board. The California Toxic Rule, 
which specifies numeric criteria for these metals using equations in which hardness is a 
variable, explains that if the hardness is over 400 mg/L, two options are available to 
calculate the freshwater metals criteria: (1) Calculate the criterion using a default WER 
of 1.0 and using a hardness of 400 mg/L in the hardness equation; or (2) calculate the 
criterion using a WER and the actual ambient hardness of the surface water in the 
equation. 

The following are the recommended changes to Order No. R8-2007-0041. Deleted text 
is struck out and added text is bold and highlighted. 

1.	 Order No. R8-2007-0041, page 4, modify last paragraph of Section I. Discharge 
Information as follows: 

This general permit will regulate de mmlmus discharges and wastewater 
effluent associated with testing of selenium and nitrogen treatment 
technologies and BMPs, and discharges of treated wastewater from 
groundwater dewatering and/or groundwater remediation activities at sites 
polluted by petroleum hydrocarbons, solvents, metals and/or salts within the San 
Diego Creek/Newport Bay watershed. 

2.	 Order No. R8-2007-0041, page 6, modify paragraph 5., as follows: 

5.	 The Discharger shall submit for approval by the Executive Officer of the 
Regional Water Board a fixed hardness value based on the 5th percentile of 
effluent hardness measurements or the average ambient receiving water 
hardness measurements for those sites polluted with metals (lead, cadmium, 
copper, chromium (III), nickel, silver, and zinc). For purposes of calculating 
the applicable fresh water aquatic life criteria and effluent limitations for 
metals, the required fifth percentile hardness value has an upper limit of 
400 mg/L as calcium carbonate, unless a site specific water effect ratio 
(WER) is developed and approved by the Regional Water Board. The 
California Toxic Rule explains thatif the hardness is over 400 mg/L, two 
options are available to calculate the freshwater metals criteria (which 
are used as the basis for setting effluent limitations): (1) Calculate the 
criterion using a default WER of 1.0 and using a hardness of 400 mg/L in 
the hardness equation; or (2) calculate the criterion using a WER and 
the actual ambient hardness of the surface water in the equation. 
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3.	 Order No. R8-2007-0041, page 8, modify paragraph II.B.3., as follows: 

3.	 For freshwater discharges, within forty five (45) days of the effective date of this 
Order, Dischargers from those sites polluted with leaded gasoline or metals shall 
submit for approval by the Regional Water Board Executive Officer the proposed 
hardness value based on 5th percentile of effluent hardness measurements or 
the average ambient freshwater receiving water hardness measurements. Once 
approved by the Executive Officer, this hardness value shall be the basis for 
determining the lead/metals effluent limits for the discharge from Attachment 
"BJ" of this Order. 

4.	 Order No. R8-2007-0041, page 10, modify last paragraph of Finding B., as follows: 

In summary, this general permit will regulate discharges from activities involving 
groundwater dewatering, discharges that pose an insigni'ficant threat to 
water quality, wastewater effluent associated with testing of selenium and 
nitrogen treatment technologies and BMPs and groundwater remediation in 
areas where contamination from petroleum hydrocarbons, solvents, metals 
and/or salts may be present. These activities include the following: 

1.	 Wastes associated with well installation, development, test pumping and 
purging; 

2.	 Aquifer testing wastes; 
3.	 Dewatering wastes from subterranean seepage; 
4.	 Groundwater dewatering wastes at construction sites;-aOO 
5.	 Groundwater remediation. 
6.	 Discharges resulting from hydrostatic testing of vessels, pipelines, tanks, 

etc.; 
7.	 Discharges resulting from the maintenance of potable· water supply 

pipelines, tanks, reservoirs, etc.; 
8.	 Discharges resulting from the disinfection of potable water supply 

pipelines, tanks, reservoirs, etc.; 
9.	 Discharges from potable water supply systems resulting from initial 

system startup, routine startup, sampling of influent flow, system failures, 
pressure releases, etc.; 

10. Discharges from fire hydrant testing or flushing; 
11. Air conditioning condensate; 
12. Swimming pool discharge; 
13. Discharges resulting from diverted stream flows; 
14. Decanted filter backwash wastewater and/or sludge dewatering filtrate 

water from water treatment facilities; 
15. Discharges of wastewater effluent associated with testing of selenium and 

nitrogen treatment technologies and BMPs into surface water; and 
16. Other similar types of wastes as determined by the Regional Water Board 

Executive Officer, which pose a de minimus threat to water quality yet 
must be regulated under waste discharge requirements. 
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5.	 Order No. R8-2007-0041, page 17, add new paragraph G. in Section IV., as follows: 

G.	 The discharge of brine, resins, sludge or other secondary concentrates 
'from treatment systems to surface waters is prohibited. 

RECOMMENDATION: 

Adopt Order No. R8-2009-0045 as presented. 

Comments were solicited from the following agencies: 

U.S. Environmental Protection Agency, Permits Issuance Section (WTR-5) - Doug 
Eberhardt 
U.S. Army District, Los Angeles, Corps of Engineers - Regulatory Branch 
U.S. Fish and Wildlife Service, Carlsbad 
State Water Resources Control Board, Office of the Chief Counsel- David Rice 
State Department of Water Resources, Glendale 
State Department of Fish and Game, San Diego - Dolores Duarte 
California Department of Public Health, Santa Ana - Oliver Pacifico 
Orange County Water District - Nira Yamachika/Greg Woodside 
Orange County Public Works - Chris Crompton 
Orange County Public Works, Flood Control - Andy Ngo 
Orange County Health Care Agency - Larry Honeybourne 
South Coast Air Quality Management District - - Dr. Barry R. Wallerstein 
Orange County Coastkeeper - Garry Brown 
Lawyers for Clean Water Clc San Francisco Baykeeper 
Dr. Jack Skinner 
Defend the Bay - Robert J. Caustin 
Irvine Ranch Water District - Steve Malloy 
California Department of Transportation, District 12 - Grace Pina-Garrett 
City of Tustin - Dana R. Kasdan 
Irvine Community Development Company - Tina Bachelder 
City of Lake Forest - Robert L. Woodings 
City of Laguna Hills - Kenneth Rosenfield 
Golden State Water Company - Brandy O'Gorman, bogorman@gswater.com 

City of Newport Beach - John Kappeler 
City of Santa Ana Public Works Agency - James Ross 
City of Irvine - Steve 0110 
City of Costa Mesa - Fariba Fazeli 
Foothill Engineering & Dewatering - Wendell Bradford 



California Regional Water Quality Control Board
 
Santa Ana Region
 

Order No. R8-2009-0045
 

Amending Order No. R8-2007-0041, NPDES No. CAG918002
 
General Discharge Permit For Discharges To Surface Waters Of Groundwater
 

Resulting From Groundwater Dewatering Operations And/Or Groundwater Cleanup
 
Activities At Sites Within The San Diego Creek/Newport Bay Watershed Polluted By
 

Petroleum Hydrocarbons, Solvents, Metals And/Or Salts
 

The California Regional Water Quality Control Board, Santa Ana Region (hereinafter 
Regional Water Board), finds that: 

1.	 On November 30, 2007, the Regional Water Board adopted Order No. R8-2007­
0041, NPDES No. CAG918002, prescribing general waste discharge 
requirements for discharges to surface waters of groundwater resulting from 
groundwater dewatering operations and/or groundwater cleanup activities at sites 
within the San Diego Creek/Newport Bay watershed polluted by petroleum 
hydrocarbons, solvents, metals and/or salts. 

2.	 Order No. R8-2007-0041 consolidated the requirements of two general permits 
for discharges within the San Diego Creek/Newport Bay watershed; Order No. 
R8-2007-0008, NPDES No. CAG918001, and Order No. R8-2004-0021, NPDES 
No. CAG998001. Specifically, Order No. R8-2007-0041 includes requirements to 
regulate groundwater-related discharges that may contain selenium, nutrients, 
volatile organic compounds, solvents or metals. 

3.	 Order No. R8-2004-0021, NPDES No. CAG998002, regulates the short-term 
groundwater-related discharges that are expected to last one year or less, and 
discharges that pose an insignificant threat to water quality (de minimus 
discharges) within the San Diego Creek/Newport Bay watershed. This Order 
was amended by Order No. R8-2006-0065 to authorize discharges of wastewater 
effluent associated with testing of selenium and nitrogen treatment technologies 
and BMPs and to prohibit the discharge of brine, resins, sludge or other 
secondary concentrates from treatment systems to surface waters. 

4.	 In the process of consolidation of permit requirements in Order No. R8-2007­
0041, certain discharges regulated under Order No. R8-2004-0021, as amended, 
were omitted. Specifically, Order No. R8-2007-0041 failed to include de minimus 
discharges and wastewater effluent associated with testing of selenium and 
nitrogen treatment technologies and BMPs. Further, Order No. R8-2007-0041 
failed to include the prohibition regarding the discharge of brine, resins, sludge or 
other secondary concentrates from treatment systems to surface waters. Order 
No. R8-2004-0021 is due to expire on December 20, 2009 and is not planned to 
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be renewed since regu1atory coverage can and should be provided under Order 
No. R8-2007-0041. However, it is necessary to amend Order No. R8-2007-0041 
to include the previously omitted de minimus discharges, discharges resulting 
from the testing of nitrogen and selenium treatment technologies and BMPs, and 
to include the prohibition specified in Order No. R8-2006-0065. 

5.	 In accordance with California Water Code Section 13389, amending the general 
waste discharge requirements for the types of discharges regulated under Order 
No. R8-2007-0041 is exempt from those provisions of the California 
Environmental Quality Act contained in Chapter 3 (Commencing with Section 
21100). Division 13 of the Public Resources Code. 

6.	 The Regional Water Board has notified the dischargers and other interested 
agencies and persons of its intent to amend Order No. R8-2007-0041 and has 
provided them with an opportunity to submit their written views and 
recommendations. 

7.	 The Regional Water Board, in a public meeting, heard and considered all 
comments pertaining to the amendment of general waste discharge requirements 
for de minimus discharges. 

IT IS HEREBY ORDERED that Order No. R8-2007-0041 be amended as follows: 

1.	 Order No. R8-2007-0041, page 4, modify last paragraph of Section I. Discharge 
Information as follows: 

This general permit will regulate de minimus discharges and wastewater effluent 
associated with testing of selenium and nitrogen treatment technologies and 
BMPs, and discharges of treated wastewater from groundwater dewatering 
and/or groundwater remediation activities at sites polluted by petroleum 
hydrocarbons, solvents, metals and/or salts within the San Diego Creek/Newport 
Bay watershed. 

2.	 Order No. R8-2007-0041, page 6, modify paragraph 5., as follows: 

5.	 The Discharger shall submit for approval by the Executive Officer of the 
Regional Water Board a fixed hardness value based on the 5th percentile of 
effluent hardness measurements or the average ambient receiving water 
hardness measurements for those sites polluted with metals (lead, cadmium, 
copper, chromium (III), nickel, silver, and zinc). For purposes of calculating 
the applicable fresh water aquatic life criteria and effluent limitations for 
metals, the required fifth percentile hardness value has an upper limit of 400 
mg/L as calcium carbonate, unless a site specific water effect ratio (WER) is 
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developed and approved by the Regional Water Board. The California Toxic 
Rule explains that if the hardness is over 400 mg/L, two options are available 
to calculate the freshwater metals criteria (which are used as the basis for 
setting effluent limitations): (1) Calculate the criterion using a default WER of 
1.0 and using a hardness of 400 mg/L in the hardness equation; or (2) 
calculate the criterion using a WER and the actual ambient hardness of the 
surface water in the equation. 

3.	 Order No. R8-2007-0041, page 8, modify paragraph II.B.3., as follows: 

3.	 For freshwater discharges, within forty five (45) days of the effective date of 
this Order, Dischargers from those sites polluted with leaded gasoline or 
metals shall submit for approval by the Regional Water Board Executive 
Officer the proposed hardness value based on 5th percentile of effluent 
hardness measurements or the average ambient freshwater receiving water 
hardness measurements. Once approved by the Executive Officer, this 
hardness value shall be the basis for determining the lead/metals effluent 
limits for the discharge from Attachment "B" of this Order. 

4.	 Order No. R8-2007-0041, page 10, modify last paragraph of Finding B., as 
follows: 

In summary, this general permit will regulate discharges from activities involving 
groundwater dewatering, discharges that pose an insignificant threat to water 
quality, wastewater effluent associated with testing of selenium and nitrogen 
treatment technologies and BMPs and groundwater remediation in areas where 
contamination from petroleum hydrocarbons, solvents, metals and/or salts may 
be present. These activities include the following: 

1.	 Wastes associated with well installation, development, test pumping and 
purging; 

2.	 Aquifer testing wastes; 
3.	 Dewatering wastes from subterranean seepage; 
4.	 Groundwater dewatering wastes at construction sites; 
5.	 Groundwater remediation. 
6.	 Discharges resulting from hydrostatic testing of vessels, pipelines, tanks, etc.; 
7.	 Discharges resulting from the maintenance of potable water supply pipelines, 

tanks, reservoirs, etc.; 
8.	 Discharges resulting from the disinfection of potable water supply pipelines, 

tanks, reservoirs, etc.; 
9.	 Discharges from potable water supply systems resulting from initial system 

startup, routine startup, sampling of influent flow, system failures, pressure 
releases, etc.; 

10. Discharges from fire hydrant testing or flushing; 
11. Air conditioning condensate; 
12. Swimming pool discharge; 
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13. Discharges resulting from diverted stream flows; 
14. Decanted filter backwash wastewater and/or sludge dewatering filtrate water 

from water treatment facilities; 
15. Discharges of wastewater effluent associated with testing of selenium and 

nitrogen treatment technologies and BMPs into surface water; and 
16. Other similar types of wastes as determined by the Regional Water Board 

Executive Officer, w~lich pose a de minimus threat to water quality yet must be 
regulated under waste discharge requirements. 

5.	 Order No. R8-2007-0041, page 17, add new paragraph G. in Section IV., as 
follows: 

G.	 The discharge of brine, resins, sludge or other secondary concentrates from 
treatment systems to surface waters is prohibited. 

6.	 All other conditions and requirements of Order No. R8-2007-0041 shall remain 
unchanged 

I, Gerard J. Thibeault, Executive Officer, do hereby certify that the foregoing is a full, true, 
and correct copy of an order adopted by the California Regional Water Quality Control 
Board, Santa Ana Region, on July 20, 2009. 

--40~-
Executive Officer 





















































































































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: MR. SON NGUYEN, CHIEF-D12 Date: Jan 29, 2010 

DESIGN BRANCH E 
 File: 12-ORA-55-PMR7.8/9.4 
  EA: 12-0G9601 

RW415, SB 55 Auxiliary 
Lane 

Attn: Mr. Bang Nguyen 
 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 

 GEOTECHNICAL SERVICES - MS 5 
 GEOTECHNICAL DESIGN – SOUTH 1 

 
 

Subject: Geotechnical Design Recommendations for Retaining Wall #415 
 

 

In response to your request dated March 4, 2009, the Office of Geotechnical Design 
South-1 provides following geotechnical design recommendations for the Type 1 retaining 
walls #415 to be built for the proposed auxiliary lane and ramp improvement for 
southbound Route 55, between Edinger Ave on-ramp and East Dyer Rd off-ramp.   
 
This office performed subsurface exploration work for the proposed wall near the subject 
site by June 2009. The following recommendations are based on the review of the 
preliminary geotechnical report, typical cross-sections/wall layouts, review of as-built 
logs of test borings (LOTBs) of 1963 for the initial construction of Dyer Rd UC, and the 
recent subsurface explorations. 
 
PROPOSED IMPROVEMENT 
 
The proposed retaining wall will be located at the southbound edge of Route 55, between 
Dyer Road Undercrossing and Grand Avenue Off-ramp. The wall will be 552 feet long, 
from “A” Line Stations 415+18.51 to 420+70.51. To accommodate the proposed 12 feet 
highway widening, the design wall height is to be 8 feet, with concrete barrier Type 736 on 
top. The bottom of the wall footing will be located at approximately 8 feet above the toe of 
the embankment near the existing bridge.  
 
EXISTING SITE CONDITION 
 
Existing embankment consists of 2:1 slope (horizontal to vertical), and is moderately 
landscaped with trees.  No slope erosion was observed. The highway pavement on top of 
the embankment appears to be free of distress. Fourteen feet by eight feet underground 
reinforced concrete box culvert runs near parallel to the wall alignment, and is estimated to 
be approximately 22 feet outside of the proposed wall layout line.  
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“Caltrans improves mobility across California” 

SUBSURFACE CONDITION 
 
The Site is situated in the Los Angeles basin, which is underlain by a thick sequence of 
sediments and sedimentary rocks. The existing natural ground surface of the subject site is 
generally flat. The highway embankment consists mainly of sandy lean clay or clay sand on 
top, with very stiff silt at the bottom portion of the embankment fills. From natural grade to 
approximately 40 feet below, subsurface materials are mostly stiff to medium stiff lean 
clay interbedded with layer (or layers) of silty fine sand with the thickness ranging from 1 
to 4 feet. Below the depth of 40 feet, subsurface materials are mostly dense sand with very 
stiff silt binder as shown in the as-built LOTBs, 1963. 

 
GROUNDWATER 

 
Ground water was found from Elevations 38.9 ft (borehole #A-09-01) to 33.7 ft (borehole 
#A-09-02) above mean sea level (MSL) based on soil borings completed in June 2009. 
According to borehole #B-2 that was completed in 1963 for the initial bridge construction 
near the proposed wall, the groundwater table appeared to be at Elev. 40.0 ft (NGVD29), 
which is equivalent to 42.0 ft above MSL (NAVD88) after vertical datum adjustment. The 
design groundwater table for the improvement will be based on higher record of the 1963.  
 
SEISMICITY 
 
The nearest seismic source to the project site is San Joaquin Hills Fault. This 
reverse/thrust type fault is located about 1.8 miles from the proposed wall, and is capable 
of generating maximum credible earthquake (MCE) of 7.0. The design peak bedrock 
acceleration (PBA) is estimated to be 0.7g based on the Sadigh et al (1997) attenuation 
relationships. The corresponding peak ground acceleration (PGA) at the site is estimated 
to be 0.62g. 
 
LIQUEFACTION 
 
According to subsurface explorations conducted for the proposed wall and existing bridge, 
the subsurface materials below the groundwater are predominantly cohesive, and appeared 
to be underlain by medium dense to dense silty sand from 40 ft below the natural ground. 
The liquefaction potential is marginal, due to the existence of medium dense sand layer, 
which is relatively thin in its thickness and deep in its depth from original grade.  
 
SUBSURFACE EXPLORATIONS 
 
Subsurface exploration has been performed at the left offset within the longitudinal limits 
of the proposed retaining wall.  A total of three Hollow-Stem-Auger (HSA) borings were 
drilled early June 2009. Two of them (A-09-01 and A-09-03) were located on the highway 
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embankment, one (A-09-02) located in the flat area between the toe of the fill slope and 
right-of-way fence. The boring locations are presented in Figure 1 of the Attachment.  
 
Standard penetration tests (SPT) were conducted at the selected depths of the borings.  The 
relatively undisturbed samples were retrieved by pushing in split spoon sampler (with brass 
rings) into the ground.  The soil samples recovered within the brass rings were sealed with 
plastic caps/tapes and transported to Caltrans laboratory for testing. 
 
Laboratory testing program consisted of moisture-density determinations (California Test 
Method (CTM 226)), mechanical analysis (CTM 203), direct-shear (CTM 222), Atterberg-
limit (CTM204), and unconsolidated-undrained tri-axial tests. 

 
CORROSION EVALUATION 
 
Bulk soil samples were also obtained at selected borehole locations during the site 
exploration and tested for corrosion potential following the guidelines of the Corrosion 
Technology Branch. Based on corrosion tests, the soils at the site are non-corrosive to 
reinforced concrete.  
 

Table 1. Corrosion Test Results 
 
 
 
 
 
 
 
 

Note: The tests for sulfate and chloride are usually not conducted unless the resistivity of the sample 
soil is  1000 Ohm-cm or less. 

 
GEOTECHNICAL ANALYSIS 
 
Settlement 
 
The maximum total settlement of the proposed wall is estimated to be in the order of 2.5 
inches. Most of the settlement is immediate settlement, which will take place during 
construction. Long-term settlement due to primary consolidation is estimated to be less 
than 1 inch. The differential settlement of the wall is expected to be below the threshold 
value  (1/500, relative settlement/wall length) suggested by FHWA for reinforced concrete 
cantilever wall. 

 

Sample Loaction  
(Borehole No.)

Depth of 
Sample (ft) pH

Soluble 
Sulfates 

Soluble 
Chlorides Minimum Resistivity 

A-09-03 7 - 10 7.89 N/A N/A 1047 ohm-cm

A-09-02 20 - 40 7.31 N/A N/A 1464 ohm-cm

> 5.5 < 2000 PPM < 500 PPM > 1000 Ohm-cm
Caltrans Criteria for Non-corrosive 

Soil and Rock
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Bearing Capacity 
 
The retaining wall footing will be located within the embankment fills. The bearing capacity 
evaluation is based on Meyerhof (1957) method, considering modified bearing capacity 
factors for footing adjacent to sloping ground. The horizontal minimum clearance between 
the footing and the slope surface is assumed to be 4 feet (BDS 4.4.5.1). 
 
Based on the analysis, the minimum factor of safety will be close to 5.0 for the proposed 
Type 1 retaining wall. 
 
Global Stability 
 
Slope stability analyses were conducted for wall/embankment system. The most critical 
wall section was selected for such analysis using Morgenstern-Price method (SLOPE/W 
2004). 
 
Both static and seismic conditions were considered. The horizontal pseudostatic 
coefficient for seismic inertia force is assumed to be 0.2g. 
 
The Calculated factors of safety (FOS) for global stability of the retaining walls are higher 
than the required 1.5 for static condition, and 1.1 for seismic condition, respectively. 
 
The results of stability analysis are presented in Figures 2 and 3 of the Attachment. 

 
GEOTECHNICAL RECOMMENDATIONS 
 

• Based on the results of above analyses, shallow footing can be used for the 
proposed Type 1 retaining wall. The wall details can be found on Plate B3-1 of 
Standard Plan (May 2006). A minimum horizontal clearance of 4 feet should be 
maintained between edge of retaining wall footing and slope surface. 

 
• The foundation soils are considered to be non-corrosive to the structural elements 

of the proposed wall. 
 

• Even though liquefaction potential of the underlying soil may still exist at the wall 
location, seismic-induced settlement and the settlement due to liquefaction of the 
interbedded sandy layers is relatively low. In addition, the repair of distressed 
retaining walls and embankment after a major seismic event is feasible, and is more 
cost-effective than mitigation to liquefaction potential for the roadway portion of 
the project. 
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• The existing underground reinforced concrete box culvert is located beyond the 
zone of influence from the proposed wall footing. The load impact to the box 
culvert due to the existence of the future wall is negligible. 

 
CONSTRUCTION CONSIDERATIONS 
 

• To reduce the compaction-induced distress on the retaining wall, the backfill 
compaction should be performed using hand-operated compactors or other 
lightweight compaction equipment within no less than 5 feet from the wall. The 
selection of backfill materials and the backfill placement should be in conformance 
with Section 19-3.06 “Structure Backfill” of Standard Specifications. 

 
Should you have any question regarding the above recommendations, please contact Haitao 
Liu at (916) 227-0992 
 
 
Prepared by:        
 
 
 
 
 
 
 
 
 
 
 
__________________________________ 
HAITAO LIU, P.E. 
Transportation Engineer - Civil 
Branch A 

 
              cc:  R.E. Pending File  
  OGDS-1, Los Angeles 
  OGDS-1, Sacramento 

GS File Room 
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Figure1. Boring Location Map, RW415 for SR55 
Auxiliary Lane (EA12-0G9601) 



  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Global Stability for Static Case, RW415 for SB55 Auxiliary Lane (EA12-0G9601) 
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Figure 3. Global Stability for Psuedostatic Case, RW415 for SB55 Auxiliary Lane (EA12-0G9601) 
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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: MR MOHAMMAD RAVANIPOUR    Date: July 23, 2010 
 Branch Chief, Design Branch 19 
 Office of Bridge Design South 2    File: 12-ORA-55-PM 7.87 
          EA: 12-0G9601 
          Dyer Rd. UC Widening 
          Br# 55-0409 

Attn: J.R. Torres          

  
From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 Geotechnical Services 

Office of Geotechnical Design South 1 

Branch B 

  

Subject: Second Revised Foundation Report for Dyer Road Undercrossing widening, Bridge # 55-0409 
 

“Caltrans improves mobility across California”  

 

This Second Revised Foundation Report is prepared to clarify corrosion conditions at the site. The 
foundation recommendations in this report are based on the latest plans provided by your office, 
dated April 01, 2010 as well as a Geotechnical Exploration program done for this project. This 
Second Revised Report supersedes our previous reports dated June 09, 2010 and February 26, 
2010. 
 

1.0 PROJECT DESCRIPTION 

 

1.1 Location Existing Site Conditions 

 
The existing bridge is located on State Route 55 in the City of Santa Ana, Orange County. Dyer 
Road UC is not just one bridge, but is made up of four bridge elements. The original structure is 
composed of 2 similar, but separate bridges, built 34' apart in 1965. In 1969, the abutments were 
expanded into the middle 34' space for additional lanes. The southbound side was widened in 1989 
with a cast-in-place/prestressed box girder, and in 1999, a precast/prestressed I-Beam widening 
was performed on the northbound side. The existing Dyer Rd. UC is founded on piles. The 
following table shows pile data for the various bridge components. A Site Vicinity Map is located 
in Appendix I: Site Vicinity Map. 
 

Table No. 1 – Existing Foundation Data 

Bridge Abutments 1 and 5 Pier Walls 2 and 4 Column Bent 3 

RC Box  
(Original left and right) 

Class II 45 ton Class II 45 ton Class II 45 ton 

RC Box 
(center widening) 

Class I 45 ton Class I 45 ton Class I 45 ton 

PT Box 
(southbound widening) 

Class I 45 ton Class I 70 ton Class I 70 ton 

PC/PS 
(northbound widening) 

Class 400 Alt X or Y 
(Class 90) 

Class 625 Alt X or Y 
(Class 140) 

Class 625 Alt X or Y 
(Class 140) 
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1.2 Proposed Structure 

 
The proposed widening will be to the southbound side of the existing Dyer Road UC structure. 
DES proposes a 4-span precast/prestressed Box-girder bridge on short seat abutments similar to the 
1999 northbound widening. All abutments and bents are to be supported on piles. According to the 
provided General Plans, the additional width of the proposed work is approximately 10 feet wide 
along the southbound edges of SR-55. 
 

Table 2.  Foundation Design Data Sheet 

Support Foundation Type(s) 
Considered 

Estimate of Maximum Factored Compression 
Loads (kips) 

Abut 1 Class 90 67 per pile 

Bent 2 Class 140 114 per pile 

Bent 3 Class 140 60 per pile 

Bent 4 Class 140 114 per pile 

Abut 5 Class 90 48 per pile 
               Notes:  

1. Estimate of maximum factored loads is not required for standard piles 

2. Maximum factored loads will be estimated based on: Strength Limit State for bents and Service-I Limit State for 

abutments.  
 

2.0 FIELD INVESTIGATION AND TESTING PROGRAM 

 
Six exploratory borings were drilled at the proposed widening location. One boring was drilled at 
each proposed support location, with the exception of the center bent. Two borings were drilled at 
the center bent, but the first was terminated at 26.5' due to encountering contaminated soil. Three 
borings were drilled by the Caltrans Office of Drilling Services and logged by personnel from our 
office. Three borings were drilled and logged by URS Corporation due to the contaminated soil 
conditions encountered at the site. 
 
Borings R-09-004, R-09-006, and R-09-008 were drilled on 9/16/09, 11/3/09, and 9/15/09 
respectively by Caltrans personnel. Borings R-10-001, R-10-002, and R-10-003 were drilled on 
1/12/10, 1/13/10, and 1/14/10 respectively by URS. All borings were drilled using the mud rotary 
method. The Table below shows a summary of the boring data with elevations and locations.  
 

Table No. 3 – Summary of Boring Locations 

Boring Station 
1
 Offset 

1
 

Surface Elevation 

ft 

Drilled Depth 

ft 

Bottom Elevation 

ft 

R-09-004 415+96.17 74.73 Lt 72.83 61.5 11.33 

R-10-001 414+74.57 101.72 Lt 53.8 91.5 -37.7 

R-10-002 414+5.17 107.76 Lt 53.2 91.5 -38.3 

R-10-003 413+30.34 100.86 Lt 53.8 91.5 -37.7 

R-09-008 412+34.38 95.52 Lt 71.29 66.5 4.79 
 Note:  1. Stationing and Offsets according to Route 55 Center Line. 

2. Elevations are Above Mean Sea Level (MSL) (1988 NAVD Datum). 
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Stations, offsets, and elevations of the Caltrans borings were surveyed by a District 12 Surveys 
Crew and provided on 12/16/09. URS provided survey information for the borings logged by URS 
personnel. Elevation data for URS borings was estimated from plans and existing monitoring well 
borings. The URS borings will be surveyed with the other borings provided on the Log of Test 
Borings (LOTB) sheets which will be provided at a latter date. 
 
Soil samples were logged and sampled using a Standard Penetration Test (SPT) sampler and a 
California sampler alternating at typically 5-foot intervals. The SPT samples were driven using a 
140-pound hammer falling freely for 30 inches for a total penetration of 18 inches. The Modified 
California Sampler is a 2” sampler that retrieves undisturbed samples. At the completion of the 
borings, the holes were backfilled with bentonite chips. 
 

3.0 LABORATORY TESTING PROGRAM 

 
Laboratory testing was performed on selected SPT and undisturbed samples from the borings. 
Laboratory testing included unconfined compression and plasticity index. Geotechnical testing was 
performed in accordance with California Test Methods and/or ASTM procedures (see Table No. 4 
below). A complete summary of the geotechnical laboratory results is presented in Appendix II: 
Laboratory Data. 

 

Table No. 4 – Laboratory Test Methods 

Test Standard 

Unconfined Compression of Soils CTM 221 

Plasticity Index of Soils CTM 204 

Mechanical Analysis of Soils CTM 203 

Corrosion – Resistivity, pH CTM 643 

Corrosion – Chloride Content CTM 422 

Corrosion – Sulfate Content CTM 417 

 
 

4.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

 

4.1 Regional Geology 

 
The project is located within the Peninsular Ranges geomorphic province at the center of the Los 
Angeles Basin. A thick Cenozoic sedimentary section underlies the Los Angeles Basin that can be 
several miles thick. The Peninsular Ranges Province is characterized by northwest-southeast 
trending mountain ranges and valleys that are parallel to the San Andreas Fault. 

 

4.2 Site Geology 

 
The abutment fill consists of approximately 20 feet of clay and clayey sand at the northern 
abutment. The southern abutment is composed of sand with silt. The underlying alluvium consists 
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of predominantly clays and sandy clays with thinner layers of silty sand and sand. The alluvium is 
soft at the surface, but increases in density with depth. 
 

4.3 Ground Water 

 
Ground water records for the gas station on the adjacent corner show continuous ground water 
monitoring data since 1998. Two monitoring wells are located directly adjacent to or under the 
existing structure. These wells show a maximum ground water elevation of about 44 feet, or 9 feet 
below native ground elevation. 
 

5.0 CORROSION EVALUATION 

 
A composite bulk sample from boring R-10-001 was tested for corrosion potential. The bulk 
sample is a composite of several individual specimens obtained from varying depths between 5 
and 91.5 feet below the surface. The individual samples consisted of both sandy (low corrosion 
potential) and clayey (higher corrosion potential) soil units. Laboratory test results based on the 
“composite procedure” as presented herein, should serve as an indicator regarding the corrosivity 
of the soil. However, the results are an average of all soil units within the composite sample. 
 

Table No. 5 – Corrosion Test Results 

 Boring 
Depth 

(ft) 

Minimum Resistivity 

(Ohm-cm) 
pH 

Chloride Content 

(ppm) 

Sulfate Content 

(ppm) 

R-10-001 5-91.5 1250 7.4 75 930 
Note: Caltrans currently considers a site to be corrosive to foundation elements if one or more of the following 

conditions exist: 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. 

 

The Laboratory test results of the composite sample are within the range for non-corrosive. 
However, based on our local experience with clayey soils in Orange County coupled with the 
explanation presented above, corrosion-resistant design practices and materials are recommended, 
because individual units of soil are believed to be corrosive. 
 

 

6.0 SEISMIC RECOMMENDATIONS 

 
The bridge site is not located within any Alquist-Priolo Earthquake Fault Zone as established by 
the California Geological Survey; therefore, the risk of surface rupture is low. Based on the 
Caltrans ARS Online site, the controlling faults are the San Joaquin Hills Blind Thrust, the 
Newport-Inglewood/Rose Canyon Fault Zone, and the USGS 5% in 50 years probabilistic hazard. 
The average shear wave velocity of the upper 30 meters (Vs30) is approximately 270 m/sec based 
on correlations with SPT data collected during our geotechnical investigation. The Peak Ground 
Acceleration (PGA) calculated for this site is 0.5g. A summary of the contributing fault parameters 
as given by ARS Online is shown below. ARS curve data for each signpost are given in Appendix 
III: ARS Curve Data. The ARS curve data has been modified for near source effects per the 
Caltrans Seismic Design Criteria. 
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Table No. 6 – Fault and Design Ground Motion Parameters. 

Fault Fault 

ID 

Type Dip° Dip 

Direction 

Mmax Rrup 

(km) 

RJB 

(km) 

Rx 

(km) 

San Joaquin 
Hills 

7 Reverse 23 SW 6.6 2.98 2.22 2.22 

Newport-
Inglewood 

427 Strike 
Slip 

90 V 7.5 7.36 7.36 7.34 

USGS 5% NA NA NA NA NA NA NA NA 

Due to the high fines content of the native soils, liquefaction potential is considered to be low. 
 

7.0 AS-BUILT FOUNDATION DATA 

 

A foundation investigation was completed at the above named bridge site during September 1963. 
The geotechnical information was obtained from two (2) rotary wash borings extending to 
approximately 60 feet below ground surface  (BGS) and three Cone Penetration tests extending to a 
maximum depth of 65 feet BGS. Since the original investigation, three (3) additional reports were 
issued based on the original investigation. 
 
“Soft to stiff Silt and Clay interbeded with slightly compact to very fine Sand was encountered to 
elevation +15. Borings then revealed 28 feet of compact to dense very fine to coarse sand and very 
stiff Silt with occasional hard Calcium Carbonate concretion zones.” 
 
The original Foundation Report (FR) recommended Concrete driven piles designed for 45 Ton 
piles to be driven to elevations of +10 for all Foundation supports. It was also recommended that 
all Abutment piles be predrilled to elevation of +50, to penetrate the embankment fill. The report 
also recommended the preloading of the site to induce the expected 6-8 inches of settlement. 
 
Subsequent reports stated similar parameters and recommended a tip elevation for the 70-Ton piles 
to be driven to an elevation of +5. 
 
Pile-Driving data indicated a noticeable increase in end-bearing capacity between elevations +5 
and +15. 
 

8.0 FOUNDATION RECOMMENDATIONS 

 

8.1 Pile Types and Bearing capacity 

 

Class 90 and 140 driven Concrete piles are proposed for the Abutments and Bents consecutively. 
Based on the field investigation, laboratory test results, and geologic evaluation several soil units 
were identified to exist within the subsurface area for this project. A list of the soil parameters used 
in the calculation of the capacity of the proposed foundation types is summarized in Appendix. IV 
(Soil Parameters). The loading demand for the proposed foundations were obtained from Tables 7 
and 8 (Below) provided by Structure design. 
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Ensoft software was used to calculate the axial (A-Pile) and lateral  (L-Pile) pile tips. The provided 
loads were used to calculate Compression, Tension, Settlement and lateral Tip elevations, which 
are provided in Tables 9 to 11. In calculating the lateral pile tip elevations, shear loads were 
provided to our office by Structure Design for each support. The connection between the pile head 
and the pile cap was considered to be a pin connection; therefore no moment was applied to the 
pile head. 
 

8.2 Design loads provided by Structure Design 

 

Table 7. General Foundation Information from SD to GS 

Foundation Design Data Sheet 
Cut-off 

Elevation 
Pile Cap Size 

(ft) Support 
No. 

Design 
Method 

Pile 
Type 

Finished Grade 
Elevation (ft) (ft) B L 

Permissible Settlement under 
Service Load (in)* 

Number of 
Piles 

per Support 

Abut 1 WSD 
Class 

90 
66.0 61.5 7.25 10.66 1” 6 

Bent 2 LRFD 
Class 
140 

52.5 50.0 7.5 19.0 1” 8 

Bent 3 LRFD 
Class 
140 

53.0 48.0 9.0 12.0 1” 12 

Bent 4 LRFD 
Class 
140 

52.5 50.0 7.5 23.66 1” 8 

Abut 5 WSD 
Class 

90 
67.0 58.5 7.25 16.0 1” 8 

 Based on CALTRANS’ current practice, the total permissible settlement is one inch for multi-span structures with 

continuous spans or multi-column bents. Different permissible settlement under service loads may be allowed if a 

structural analysis verifies that required level of serviceability is met. 

 

Table 8. Design Loads from SD to GS 
Foundation Design Loads  

Service-I Limit State 

(kips) 
Strength Limit State  

(Controlling Group, kips)  

Extreme Event Limit State  

(Controlling Group, kips) 

Total Load 
Permanent 

Loads  Compression Tension Compression Tension 

Support 
No. 

Per 
Support 

Max. 
Per 
Pile 

Per 
Support 

Per 
Support 

Max. 
Per 
Pile 

Per 
Support 

Max. 
Per 
Pile 

Per 
Support 

Max. 
Per 
Pile 

Per 
Support 

Max. 
Per 
Pile 

Abut 1 270 67 142 N/A N/A N/A N/A N/A N/A N/A N/A 

Bent 2 685 114 450 1021 169 0 0 648 145 0 -123 

Bent 3 458 60 239 748 99 0 0 725 257 0 -95 

Bent 4 685 114 450 1021 169 0 0 627 245 0 -89 

Abut 5 317 48 189 N/A N/A N/A N/A N/A N/A N/A N/A 
Notes:  
1) Design tip elevations for Abutments are controlled by: (a) Compression, (c) Settlement, (d) Lateral Load 
2) Design tip elevations for Bents are controlled by: (a) Compression, (b) Tension, (c) Settlement (d) Lateral Load 
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8.3 Recommended Design Tip Elevations 

 

 Table-9  Abutment Foundations Design Recommendations 

LRFD Service-I Limit 
State Load (kips) per 

Support 
Support 
Location 

Pile Type 
Cut-off 

Elevation 
(ft) 

Total Permanent 

LRFD Service-I 
Limit State Total 

Load (kips) per Pile 
(Compression) 

Nominal 
Resistance 

(kips) 

Design Tip  
Elevations 

(ft) 

Specified Tip 
Elevation 

(ft) 

Abut. 1 
Class 

90 
61.5 270 142 67 140 

(a) = 8.5 
(c)  = 26 

(d) = 50.4 
8.5 

Abut. 5 
Class 

90 
58.5 317 189 48 100 

(a) =10.5 
(c) = 27 
(d) = 53 

10.5 

1) Notes: Design tip elevations are controlled by: (a) Compression, (c) Settlement, and (d) Lateral Load, 
respectively.  

 

Table-10  Bent Foundations Design Recommendations 

Required Factored Nominal Resistance 
(kips) 

Strength Limit Extreme Event Support 
Location 

Pile 
Type 

Cut-off 
Elevation 

(ft) 

Service-I 
Limit 
State  

Load per 
Support 

(kips) 

Total 
Permissible 

Support 
Settlement 

(inches) 
Comp. 

(ϕ=0.7) 

Tension 

(ϕ=0.7) 

Comp. 

(ϕ=1) 

Tension 

(ϕ=1) 

Design Tip 
Elevations 

(ft) 

Specified 
Tip 

Elevation 
(ft) 

Bent 2 
Class 
140 

50.0 685 1 
169/0.7 
=250 

0 
145/1 
=150 

-123 

 (a-I) = 3.5 
(b-I) = N/A 
 (a-II)=14.5 
(b-II)=19.5 
(c) = 25.5 
(d) =39.4 

3.5 

Bent 3 
Class 
140 

48.0 458 1 
99/0.7 
=150 

0 
257/1 
=260 

-95 

(a-I) =11 
(b-I) = N/A 
(a-II) = 2.5 
(b-II)= 14 
(c) = 23 

(d) =36.5 

2.5 

Bent 4 
Class 
140 

50.0 685 1 
169/0.7 
=250 

0 
245/1 
=250 

-89 

(a-I) = 5.5 
(b-I) = N/A 
(a-II) = 5.5 
(b-II) =25.5 

(c) = 27 
(d)=40.6 

5.5 

Notes: Design tip elevations are controlled by: (a-I) Compression (Strength Limit), (b-I) Tension (Strength Limit), (a-II) 
Compression (Extreme Event), (b-II) Tension (Extreme Event), (c) Settlement, and (d) Lateral Load, respectively. 
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 Table-11  Pile Data Table 

Nominal Resistance (kips) 
Location Pile Type 

Compression Tension 

Design Tip 
Elevations 

(ft) 

Specified Tip 
Elevation 

(ft) 

Abut. 1 Class 90 140 N/a 
(a) = 8.5 
(c) = 26 

(d) = 50.4 
8.5 

Bent 2 Class 140 250 -123 

(a) = 3.5 
(b) = 19.5 
(c) = 25.5 
(d)  =39.4 

3.5 

Bent 3 Class 140 260 -95 

(a)   = 2.5 
(b)  = 14 
(c)  = 23 

  (d)  = 36.5 

2.5 

Bent 4 Class 140 250 -89 

(a) =5.5 
    (b) = 25.5 

  (c) = 27 
  (d) = 40.6 

5.5 

Abut. 5 Class 90 100 N/a 
(a) = 10.5 

(c) =27 
(d) = 53 

10.5 

Notes:  
1) Design tip elevations for Abutments are controlled by: (a) Compression, (c) Settlement, (d) Lateral Load 
2) Design tip elevations for Bents are controlled by: (a) Compression, (b) Tension, (c) Settlement (d) Lateral Load 

 

8.3           Special Considerations 
  

• Based on the provided general plan, no proposed embankment fill is proposed for the 
widening. However should any additional fill greater than five (5) in height be proposed, it 
is recommended that the embankments should be placed prior to the bridge widening to 
allow for the settlement to occur. Previous settlement calculations indicate that 6-8 inches 
of settlement were calculated as a result of the approach embankments. The estimated 
settlement period is less than 90 days. 

 

• Abutment piles driven through fill, should be placed in predrilled holes to an elevation of 
+50, in accordance to Section 49-1.06 of the Standard Specifications. 

 

• In order to reduce the potential impact on a near by utility line, it is proposed that Bent-3 
piles be place in pre-drilled holes. The pre-drilled holes may be drilled with an auger with a 
diameter not exceeding the maximum dimension of the proposed pile (15 inches). Drilling 
may be advanced to an elevation of 31 feet or higher (not to exceed 17 feet below the cut 
off elevation). Pile driving should continue to the design tip elevation, or to achieve the 
Nominal Resistance Compression, as summarized in Table 11. Should a gap occur between 
the pile and the pre-drilled annuls during pile driving, this gap should be backfilled with 
fine silica sand (#20 to #30 sieve such as Ottawa Sand) or cement grout. The backfill is preferably 
done during pile driving to help fill all the voids. 
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• According to previous driving records in 1963, the average driving tip elevations varied 
between Elev. 9.35 and 10.95. However and should the contractor encounter difficulty 
reaching the design tip elevations, the piles could be cut, if the minimum demand for 
tension and lateral tips are met. The maximum allowable length of pile that could be cut is 
10 feet; in this case Geotechnical Engineer should be contacted to evaluate the encountered 
case. Limited pre-drilling could be allowed help reaching the design tip elevations. 

 
 

• Pile bearing will be assessed by the Gates formula (Nominal Resistance Ru) as specified in 
the Standard Specifications in Section 49-1.08. Piles achieving 150 % of Ru bearing under 
the hammer within 4 feet of the specified pile tip elevations, may be accepted at the 
Resident Engineer’s discretion. This procedure should prevent damage to the piles. Driving 
tips may be necessary to insure pile integrity during hard driving conditions. Pile Heads 
must be protected from direct impact of the hammer by a cushion-driving block. 

 

• If the Ru bearing is not achieved at the specified tip elevation, the contractor should allow 
the piles to set for a minimum period of 24 hours, then retap for bearing verification. 

 

9.0   NOTES TO DESIGNER 

 

It is recommended that our office be notified when pile driving begins to witness the initial work 
progress. Any problems with pile driving or achieving capacity or design tip elevations should be 
reported to our office for evaluation. 
 
Project Plans and Specifications should be submitted to our office for review. 
 

10.0 CONSTRUCTION CONSIDERATIONS 

 

• All structural work associated with pile installation shall be implemented in accordance to 
the recommendations outlined in Section 49 in the Caltrans Standard Specifications. 

 

• All earthwork shall be implemented in accordance to the recommendations outlined in 
Section 19 of the Caltrans Standard Specifications. 

 

• Quality control must be practiced during pile installation to insure compliance with 
Caltrans Construction procedures. 

 

• Contractor must become familiarized with the site conditions. Care must be exercised 
during pile driving to avoid damage to the close-by existing piles. 

 

• Should any excavation occur below El. 40 MSL, contaminated soil conditions should be 
anticipated. 

 

• Noise and Vibration from the pile driving operation should be studied prior to construction, 
due to the close proximity of adjacent structures lying outside the State Right of Way. 
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UNIFIED SOIL CLASSIFICATION

Sieve Dia. %

No. mm Finer

3" 75.0 100.0

2" 50.0 100.0

1.5" 37.5 100.0

1" 25.0 100.0

3/4" 19.00 100.0

1/2" 12.50 97.5

3/8" 9.50 94.4

#4 4.75 89.0

#10 2.00 81.3

#20 0.850 64.8

#40 0.425 51.6

#60 0.250 44.5

#100 0.150 40.2

#140 0.106 37.7

#200 0.075 35.6

11.0
53.4

35.6

D60

D30

D10

Exploration Sample No. Depth (ft) SYMBOL Wn (%) LL PI % 5 mm Description and Classification Cu

R-10-002 8 40.0 l Cc

PROJECT NAME: SR-55 Dyer Road
PROJECT NUMBER: Figure: 30989831
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% Sand

% Fines

PARTICLE-SIZE DISTRIBUTION CURVES

Yellowish brown clayey Sand (SC)
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DESCRIPTION / CLASSIFICATION

R-10-001 15.0 l 24.4 39 21 Olive gray Clay (CL)
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DESCRIPTION / CLASSIFICATION

R-10-001 65.0 l 30.9 37 16 Olive brown Clay (CL)
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DESCRIPTION / CLASSIFICATION

R-10-002 7.0 l 15.3 24 8 Yellowish brown clayey Sand (SC)
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DESCRIPTION / CLASSIFICATION

R-10-002 15.0 l 26.5 37 20 Grayish brown Clay (CL)

n

u



o



Project Name:  PLASTICITY CHART

Project Number:  Figure 

SR-55 Dyer Road

30989831

WATER 
CONTENT (%)

BORING / 
SAMPLE

DEPTH (ft.)
TEST 

SYMBOL
LL (%) PI (%)

CL-ML

0

10

20

30

40

50

60

70

80

0 10 20 30 40 50 60 70 80 90 100 110

LIQUID LIMIT (%)

P
L

A
S

T
IC

IT
Y

 IN
D

E
X

 (
%

)

7
4

ML 
or 
OL

CL or 
OL

CH 
or 
OH

MH or 
OH

"U" LINE

"A" LINE

Plasticity SR55 R10002015



Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

~3/4" gravel

 Project Name: SR-55 Dyer Road

 Project Number: 30989831

Exploration No:  R-10-001 Sample No.: 3 Depth (ft): 15

Description and/or 
Classification: 

Figure :

UNCONFINED

ASTM D 2166

COMPRESSION TEST

2.407 127.3

Olive gray Clay (CL)
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SR-206  (6/08)  (SNA) UC SR55 R10001015 URS 



Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: SR-55 Dyer Road

 Project Number: 30989831

Exploration No:  R-10-001 Sample No.: 9 Depth (ft): 50

Description and/or 
Classification: 

Figure :
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SR-206  (6/08)  (SNA) UC SR55 R10001050 URS 



Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: SR-55 Dyer Road

 Project Number: 30989831

Exploration No:  R-10-002 Sample No.: 6 Depth (ft): 30

Description and/or 
Classification: 

Figure :
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SR-206  (6/08)  (SNA) UC SR55 R10002030 URS 



Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: SR-55 Dyer Road

 Project Number: 30989831

Exploration No:  R-10-003 Sample No.: 4 Depth (ft): 25

Description and/or 
Classification: 

Figure :
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SR-206  (6/08)  (SNA) UC SR55 R10003025 URS 



Failure Sketch

Water LL PI Length Diameter

Content (%) (%) (%) (in) (in)

 Project Name: St-55 Dyer Road

 Project Number: 30989831

Exploration No:  R-10-003 Sample No.: 13 Depth (ft): 70

Description and/or 
Classification: 

Figure :

UNCONFINED

ASTM D 2166

COMPRESSION TEST
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Olive gray sandy Clay (CL)
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SR-206  (6/08)  (SNA) UC SR55 R10003070 URS 



 

 

Appendix III: ARS Curve Data 



 

 

 
Period Acceleration Period Acceleration Period Acceleration Period Acceleration 

0.01 0.511 0.09 0.69 0.36 0.992 1.5 0.506 

0.02 0.518 0.095 0.704 0.38 0.993 1.6 0.465 

0.022 0.522 0.1 0.718 0.4 0.993 1.7 0.43 

0.025 0.528 0.11 0.745 0.42 0.989 1.8 0.399 

0.029 0.534 0.12 0.769 0.44 0.983 1.9 0.382 

0.03 0.536 0.13 0.791 0.45 0.981 2 0.367 

0.032 0.541 0.133 0.797 0.46 0.978 2.2 0.332 

0.035 0.549 0.14 0.81 0.48 0.972 2.4 0.304 

0.036 0.551 0.15 0.828 0.5 0.967 2.5 0.291 

0.04 0.56 0.16 0.847 0.55 0.947 2.6 0.279 

0.042 0.564 0.17 0.865 0.6 0.93 2.8 0.258 

0.044 0.569 0.18 0.882 0.65 0.914 3 0.24 

0.045 0.572 0.19 0.898 0.667 0.909 3.2 0.223 

0.046 0.574 0.2 0.912 0.7 0.899 3.4 0.208 

0.048 0.579 0.22 0.933 0.75 0.886 3.5 0.202 

0.05 0.584 0.24 0.95 0.8 0.862 3.6 0.195 

0.055 0.596 0.25 0.958 0.85 0.839 3.8 0.183 

0.06 0.608 0.26 0.963 0.9 0.817 4 0.173 

0.065 0.62 0.28 0.973 0.95 0.797 4.2 0.166 

0.067 0.626 0.29 0.976 1 0.778 4.4 0.16 

0.07 0.633 0.3 0.98 1.1 0.709 4.6 0.154 

0.075 0.646 0.32 0.986 1.2 0.649 4.8 0.149 

0.08 0.661 0.34 0.99 1.3 0.595 5 0.144 

0.085 0.675 0.35 0.991 1.4 0.548     

 



 

 

Appendix IV: 
Soil Parameters 

(For lateral pile analysis) 



 

 

For Abutment 1 
 

Cut off elevation is @ 61.5 feet. 
 
According to our calculations the length of pile to develop a Nominal Resistance of 140 Kips is 53 feet 
below the cut-off elevation. The tip elevation is at 8.5 
 

Between Elevation of 61.5 & 54 use the following: 

 

Assume a Sand : γ = 125 PCF , K=90 lb/in³, θ =35˚. 
 

Between Elevation of 54.0 & 49 use the following: 

Assume a Clay: γ = 122 PCF , C=7.63 PSI , ε50=0.005 

 

Between Elevation of 49 & 44 use the following: 

 

Assume a Sand : γ = 125 PCF , K=90 lb/in³, θ =33˚. 
 

Between Elevation of 44 & 29 use the following: 
 

Assume a Clay: γ = 67.4 PCF , C= 5.55 PSI , ε50=0.01, K=95  

 

Between Elevation of 29 & 24 use the following: 

 

Assume a Clay: γ = 67.4 PCF , C= 13.9 PSI , ε50=0.004, K=800 

 

Between Elevation of 24& 19 use the following: 

 

Assume a Sand : γ = 63.4 PCF , K=125 lb/in³, θ =34˚. 
 

Between Elevation of 19 & -1 use the following: 
 
Assume a Sand : γ = 67.4 PCF , K=125 lb/in³, θ =36˚. 
 

 

 
 
 
 
 

 

 

 



 

 

For Abutment 5 

 
Cut off elevation is @ 62.5 feet. 
 
According to our calculations the length of pile to develop a Nominal Resistance of 140 Kips is 52 feet 
below the cut-off elevation. The tip elevation is at 10.5 
 

Between Elevation of 62.5& 49 use the following: 

Assume a Clay: γ = 130 PCF , C=7.0 PSI , ε50=0.004 

 

Between Elevation of 49 & 44 use the following: 

 

Assume a Sand : γ = 128 PCF , K=90 lb/in³, θ =33˚. 
 

Between Elevation of 44 & 39 use the following: 

 

Assume a Clay: γ = 126 PCF , C= 4.86 PSI , ε50=0.01, K=92  

 

Between Elevation of 39 & 34 use the following: 
 

Assume a Clay: γ = 63.93 PCF , C= 4.17 PSI , ε50=0.01, K=50  

 

Between Elevation of 34 & 24 use the following: 

 

Assume a Clay: γ = 67.4 PCF , C= 6.93 PSI , ε50=0.005, K=250 

 

Between Elevation of 24& 0 use the following: 

 

Assume a Sand : γ = 67.4 PCF , K=125 lb/in³, θ =36˚. 

 

 

 

 

 

 

 

 
 
 
 
 



 

 

For Bent-2 
 

Cut off elevation is @ 50.5 feet. 
 
According to our calculations the length of pile to develop the required loads  is 47 feet below the cut-off 
elevation. The tip elevation is at 8.5 
 

Between Elevation of 50.5 & 47.5 use the following: 

 

Assume a Sand : γ = 125 PCF , K=90 lb/in³, θ =33˚. 
 

Between Elevation of 47.5 & 43.5 use the following: 

Assume a Clay: γ = 120 PCF , C=5.21 PSI , ε50=0.01 

 

Between Elevation of 43.5 & 33 use the following: 

 

Assume a Sand : γ = 72.6 PCF , K=125 lb/in³, θ =32˚. 
 

Between Elevation of 33 & 13 use the following: 
 

Assume a Clay: γ = 47.52 PCF , C= 11.8 PSI , ε50=0.005, K=500  

 

Between Elevation of 13 & 08 use the following: 

 

Assume a Sand : γ = 82.94 PCF , K=125 lb/in³, θ =36˚. 
 

Between Elevation of 08 & -2 use the following: 

Assume a Clay: γ = 69.12 PCF , C=13.19 PSI , ε50=0.005, K=500 

 
Between Elevation of -2 & -7 use the following: 

 

Assume a Sand : γ = 67.6 PCF , K=125 lb/in³, θ =36˚. 
 

Between Elevation of -7 & -39.5 use the following: 
 

Assume a Clay: γ = 67.4 PCF , C= 12.32 PSI , ε50=0.005, K=500  

 
 
 
 
 
 
 



 

 

For Bent-3 
 

Cut off elevation is @ 48 feet. 
 
According to our calculations the length of pile to develop the required loads is 45.5 feet below the cut-off 
elevation. The tip elevation is at 2.5 
 

Between Elevation of 48 & 43 use the following: 

 

Assume a Sand : γ = 125 PCF , K=90 lb/in³, θ =33˚. 
 

Between Elevation of 43 & 38 use the following:  

 

Assume a Sand : γ = 126 PCF , K=90 lb/in³, θ =33˚. 
 

Between Elevation of 38 & 35.5 use the following: 

 

Assume a Sand : γ = 126 PCF , K=90 lb/in³, θ =34˚. 
 

Between Elevation of 35.5 & 15.5 use the following: 
 

Assume a Clay: γ =72.57 PCF , C= 8.33 PSI , ε50=0.01, K=500  

 

Between Elevation of 15.5& 10 use the following: 

 

Assume a Sand : γ = 72.57 PCF , K=60 lb/in³, θ =33˚. 
 

Between Elevation of 10 & -9.5 use the following: 

 

Assume a Sand : γ = 65.6 PCF , K=125 lb/in³, θ =37˚. 
 

Between Elevation of –9.5& -42 use the following: 

Assume a Clay: γ = 67.39 PCF , C= 10.41 PSI , ε50=0.004, K=800  

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

For Bent-4 
 

Cut off elevation is @ 50.5 feet. 
 
According to our calculations the length of pile to develop the required loads is 45 feet below the cut-off 
elevation. The tip elevation is at 5.5 
 

Between Elevation of 50.5 & 43 use the following: 

 

Assume a Sand : γ = 130 PCF , K=90 lb/in³, θ =33˚. 
 

Between Elevation of 43 & 38 use the following:  

Assume a Clay: γ =130 PCF , C= 6.95 PSI , ε50=0.005 

 

Between Elevation of 38 & 28 use the following: 

Assume a Clay: γ =43.54 PCF , C= 10.5 PSI , ε50=0.005, K=450  

 

Between Elevation of 28& 13 use the following: 

 

Assume a Sand : γ = 72.57 PCF , K=125 lb/in³, θ =33˚. 
 

Between Elevation of 13 & 4.5 use the following: 

 

Assume a Sand : γ = 72.57 PCF , K=125 lb/in³, θ =34˚. 
 

Between Elevation of 4.5 & -2 use the following: 

Assume a Clay: γ = 72.57 PCF , C= 14.23 PSI , ε50=0.005, K=750 

 

Between Elevation of -2 & -7 use the following: 

 

Assume a Sand : γ = 70.5 PCF , K=125 lb/in³, θ =34˚. 
 

Between Elevation of –7& -41 use the following: 

Assume a Clay: γ = 67.39 PCF , C= 13.89 PSI , ε50=0.004, K=1000 

 

  


































