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1.0 Scope of Work  
 
The Office of Geotechnical Design South 1 has prepared this Memorandum to provide the 
Geotechnical Design Report for the Los Angeles River TMDL’s (Total Maximum Daily Load) 
Project. This report is based on the information provided by your office including the Corridor 
Stormwater Management Studies conducted for this project (2009 to 2010), and additional project 
information provided by the District Design Office including draft plans, specifications, hydraulic 
plans, survey results, and cross sections. This report includes discussions of geology at Location 
No. 1 through Location No. 18 and specific recommendations at locations selected by your office 
per email dated September 27, 2013.  
 
2.0 Project Description  
 
This project is in the PS&E phase for the Los Angeles River TMDL’s project (EA 259021), to 
attain water quality standards for stormwater discharged from the State’s drainage system to the 
Los Angeles River. This project includes construction of 17 Austin Vault Sand Filters (AVSF) 
(Location 4 has a single and a double AVSF), one Biofiltration Swale (BSW) and one Biofiltration 
Strip (BST). There will be a need for reconstructing/realigning the existing drainage systems at 
some of the project locations to install the devices. The devices are to be constructed outside the 
traveled way and within the State Right of Way. Final locations for the placement of devices have 
been identified based on the recommendations of the Corridor Stormwater Management Study and 
based on input from the Hydraulics Unit. 
 
3.0 Geotechnical Investigation 
 
There are a total of 18 locations. Borings were conducted at 17 of the 18 locations and a total of 19 
borings were completed (2 borings were conducted for locations L-4 and L-5 and no boring was 
conducted for location L-16). Borings were completed using hollow stem augers by either a CME 
85 truck mounted drill rig or a CS 1000 track mounted drill rig. Samples were collected using the 
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Standard Penetration Test method (ASTM D 1586 and ASTM D 6066) where a 1.4-inch diameter 
sampler was hammered into the ground by a 140-pound automatic hammer. The number of blows 
required to pound the sampler from 0.5 to 1.5 feet below the cleanout depth of each sample 
interval were recorded to determine the relative density of the soils. All borings were logged using 
the Caltrans Soil and Rock Logging Manual, 2010. The types of material encountered were 
classified and the results are presented as Boring Records in Appendix A of this report. Summary 
of borings is presented in Table 1. 
 

Table 1.  Summary of Borings 

Location 
No. 

Plan Location 
 

Type of 
Device 

Boring No. 

Reference 
Line for 

Stationing 
and Offset 

Stationing and 
Offset 

 

Top of 
Boring 
Elev. 
(ft) 

Total 
Depth 

(ft) 
Date 

1 
SB I-5 & S. 
Concord St. 

AVSF A-13-016 “A1” Rte 5 
80’ Lt. Sta. 

835+25 
238.5 42.5 7/16/13 

2 
SB I-5 & 

Rte 10 
AVSF A-13-015 “A1” Rte 5 

95’ Lt. Sta. 
966+40 

327.0 42.5 7/17/13 

3 
NB I-5 & 
Rte 110 

AVSF A-13-019 “A1” Rte 5 
110’ Lt. Sta. 

1075+60 
340.0 42.5 7/9/13 

4 
NB I-5 & 

Riverside Dr. 
AVSF 

A-13-008 “A1” Rte 5 
270’ Rt. Sta. 

1100+60 
328.0 42.5 7/9/13 

A-13-009 “A1” Rte 5 
200’ Lt. Sta. 

1101+50 
333.0 32.5 7/9/13 

5 
SB I-5 & 

SR 2 
BSW 

 

A-13-012 “A1” Rte 5 
220’ Lt. Sta. 

1195+30 
379.0 26.5 7/10/13 

A-13-013 “A1” Rte 5 
200’ Lt. Sta. 

1195+33 
369.0 31.5 7/10/13 

6 
NB I-5 & 

Colorado Blvd. 
AVSF A-13-014 “A1” Rte 5 

120’ Rt. Sta. 
1365+15 

434.0 41.2 7/11/13 

7 
WB I-10 & 
Campus Rd. 

AVSF A-13-017 “B1” Rte 10 
100’ Lt. Sta. 

1112+00 
406.0 37.5 7/16/13 

8 
WB 91 & 

Willowbrook St. 
AVSF A-13-002 

“C1” Line 
Rte 91 

98’ Lt. Sta. 
189+25 

100.0 42.0 6/11/13 

9 
EB 91 & 

Alameda Str. 
AVSF 

A-13-001 
 

“C1” Line 
Rte 91 

120’ Rt. Sta. 
192+50 

93.5 42.0 6/11/13 

10 
NB I-110 & 

Manchester Ave. 
AVSF A-13-003 

“D1” Line 
Rte 110 

150’ Rt. Sta. 
837+95 

145.0 41.5 6/12/13 

11 
SB I-110 & 

Manchester Ave. 
AVSF A-13-005 

“D1” Line 
Rte 110 

155’ Lt. Sta. 
839+60 

147.0 42.0 6/11/13 

12 
SB I-110 & 

Manchester Ave. 
AVSF A-13-004 

“D1” Line 
Rte 110 

160’ Lt. Sta. 
848+25 

149.0 42.0 6/12/13 

13 
SB I-110 & 
Slauson Ave 

AVSF A-13-007 
“D1” Line 

Rte 110 
160’ Lt. Sta. 

945+00 
174.0 41.5 6/13/13 

14 
NB I-110 & 
MLK Blvd. 

AVSF A-13-006 
“D1” Line 

Rte 110 
125’ Rt. Sta. 

1023+65 
190.0 42.0 6/12/13 

15 
NB I-110 & W 

37th St. 
AVSF A-13-011 

“D1” Line 
Rte 110 

185’ Rt. Sta. 
1049+60 

193.0 42.5 7/10/13 

17 
WB 134 & Route 

2 
AVSF A-13-018 

“E1” Line 
Rte 134 

197’ Lt. sta. 
616+60 

699.8 42.5 7/17/13 

18 
EB 134 & 

Figueroa St. 
AVSF A-13-010 

“E1” Line 
Rte 134 

85’ Rt. Sta. 
749+25 

869.1 41.8 7/9/13 
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4.0 Geologic Considerations 
 
4.1 Regional Geology 
 
The Los Angeles River drainage area shares portions of the Transverse Ranges Geologic Province 
and the Peninsular Range Geologic Province. The southern portion of the drainage is within the 
Peninsular Ranges which are characterized by northerly and northwesterly trending mountain 
ranges and associated valleys. This project area for Locations 7-15 are located within the Coastal 
Plain of Los Angeles County, which is comprised of shallow Pleistocene marine sediments 
overlain by Holocene alluvial deposits (Department of Water Resources, 1961).  The Coastal Plain 
is bounded by the Santa Monica Mountains, Elysian Hills, Repetto Hills, Merced Hills and Puente 
Hills on the north and bounded by the Palos Verdes Hills on the south.  Northwest-southeast 
trending strike-slip faults are present within and bordering the Coastal Plain (Newport Inglewood 
Fault and Whittier Fault).  Reverse and thrust faults including the Santa Monica-Hollywood Fault 
and Puente Hills Thrust Fault are present and associated with shortening or compression of the 
Coastal Plain.   
 
The northern portion of the Los Angeles River Drainage is within the Transverse Ranges Province 
which is characterized by east-west trending mountains and valleys. This area of the project 
including Locations 1-6 and 17-18, is bounded on the south by the Santa Monica Mountains, 
Elysian Hills, Repetto Hills, Merced Hills and Puente Hills and on the north by the San Gabriel 
Mountains, The Verdugo Mountains and the San Rafael Hills.  East-west trending faults 
associated with this area include the Puente Hills Thrust, Sierra Madre, Raymond and San Gabriel 
faults.  
 
4.2 Site Geology 
 
In general all of the sites consist of alluvium or fill over alluvium. The alluvium is derived locally 
from river and stream deposits and consists of sand, silt, clay and gravels and mixtures of all of 
these materials. The types of material encountered were classified and the results are presented as 
Boring Records in Appendix A of this report. The site geology based on the borings conducted for 
this project is discussed for each location in the following paragraphs. All elevations below are in 
feet above mean sea level. 
 
Location No. 1: AVSF at I-5 & S. Concord St. (Layout sheet L-1): 
 
The site is located on a gentle slope away from the freeway behind an existing soundwall. The 
freeway is in fill. The fill may range from 0 to 15 feet thick on the site. The slope was landscaped 
with thick vegetation at the time of the investigation. One boring A-13-016 was conducted. 
Medium dense sand was encountered from the surface elevation of 238.5 feet to approximately 
elevation 222.5 feet. Loose sand was encountered from elevation 222.5 feet to approximate 
elevation 213.5 feet. Very stiff clay was encountered from elevation 213.5 feet to approximate 
elevation 202.0 feet. Very dense sand was encountered from elevation 202.0 feet to the bottom of 
the boring at approximate elevation 116.0 feet. No groundwater was encountered. 
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Location No. 2: AVSF at SB I-5 & Rte 10. (Layout sheet L-2): 
 
The site is located at the dirt gore area between a freeway connector and the SB I-5 mainline. The 
freeway and surrounding areas appear to be at or near original grade. One boring A-13-015 was 
conducted. Medium dense sand with silt was encountered from the surface elevation of 327.0 feet 
to approximately elevation 315.5 feet. Interbedded very stiff sandy clay and mediun dense sand 
was encountered from elevation 315.5 feet to approximately elevation 284.5 feet. Groundwater 
was encountered at elevation 310.5 feet at the time of the boring approximately 16.5 feet below 
the surface.  
 
Location No. 3: AVSF at SB I-110 ramp to NB I-5 (Layout sheet L-3): 
 
The site is located between an on-ramp and the Arroyo Seco Flood Channel just north of the 
mainline Route 5. The site is in fill. One boring A-13-019 was conducted. Loose to dense sandy 
material with debris was encountered from the surface at elevation 340.0 feet to approximately 
elevation 307.5 feet. This material looks like an old un-regulated landfill and non-engineered fill. 
Medium dense sand was encountered below the fill from elevation 307.5 feet to the bottom of the 
boring at approximately elevation 297.5 feet. Groundwater was encountered at elevation 299.5 
feet approximately 40.5 feet below the surface.    
 
Location No. 4: AVSF at I-5 & Riverside Dr. (Layout sheet L-4): 
 
The site is located between Riverside Drive which is at grade and the on-ramp to the NB I-5 which 
is in fill. There are two AVSF’s proposed at this location. Two borings were conducted (one at 
each AVSF location) A-13-008 and A-13-009. Loose to medium dense sand was encountered in 
both borings from the surface at approximate elevation 330.0 feet to approximate elevation 306.5 
feet. Medium stiff silt and clay interbedded with loose sand was encountered from elevation 306.5 
feet to the bottom of the borings at approximate elevation 300.0 feet. Groundwater was 
encountered in both borings at elevation 306.5 feet approximately 21.5 to 26.0 feet below the 
ground surface.   
 
Location No. 5: BSW at SB I-5 & SR 2 (Layout sheet L-5): 
 
The site is located between Riverside Drive which is at grade and the on-ramp to the SB SR-2 
which is in fill. There is a BSW proposed at this location. Two borings were conducted (one on 
the fill and one at grade) A-13-012 and A-13-013. Medium dense sand, stiff clay, and concrete 
was encountered in the fill for the ramp from the surface elevation at 379.0 feet to approximate 
elevation 349.0 feet. Very loose to medium dense sand was encountered in boring A-13-013 from 
the surface elevation of 369.0 feet to elevation 343.5 feet. Sedimentary rock was encountered from 
elevation 343.5 feet to the bottom of the boring at elevation 337.5 feet. Groundwater was 
encountered in boring A-13-013 at elevation 344.0 feet approximately 25.0 feet below the ground 
surface.   
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Location No. 6: AVSF at Colorado Street On ramp to NB I-5 (Layout sheet L-6): 
 
The site is between the NB I-5 freeway on-ramp and the Los Angeles River channel. The site 
appears to be at grade below the freeway on-ramp that is in fill. One boring A-13-014 was 
conducted at the base of the fill in the area of the proposed AVSF. Medium dense to dense sand 
with cobbles was encountered from the surface elevation of 434.0 feet to elevation 403.0 feet. This 
material also contained concrete and was interpreted as fill. Soft clay was encountered from 
elevation 403.0 to 399.0 feet. Dense sand was encountered from elevation 399.0 feet to the bottom 
of the boring at elevation 393.0 feet. Groundwater was encountered at elevation 410.0 feet, 
approximately 24.0 feet below ground surface.  
 
Location No. 7: AVSF at WB I-10 & Campus Road (Layout sheet L-7): 
 
The site is between the WB I-10 and the connector lanes from the SB 710 to the WB I-10. The site 
appears to be at grade of in some thin fill. One boring A-13-017 was conducted. Stiff silt was 
encountered from the surface elevation of 406.0 feet to elevation 395.0 feet. Stiff to medium stiff 
interbedded silt and clay was encountered from elevation 395.0 feet to 381.0 feet. Sedimentary 
rock was encountered from elevation 381.0 feet to the bottom of the boring at elevation 368.5 feet. 
Groundwater was encountered at elevation 380.0 feet, approximately 26.0 feet below ground 
surface.   
 
Location No. 8: AVSF at WB SR 91 & Artesia (Layout sheet L-8): 
 
The site is between the WB SR 91 and Artesia Blvd. The freeway and the slope below is in fill 
section. One boring A-13-002 was conducted along the top of the embankment along the WB SR 
91 above the proposed AVSF location. Medium dense sand with cobbles fill was encountered for 
the entire depth of the boring from elevation 100.0 feet to elevation 58.0 feet. No Groundwater 
was encountered.   
 
Location No. 9: AVSF at EB SR 91 Off ramp to S. Alameda Street (Layout sheet L-8): 
 
The site is adjacent to the EB SR 91 near the off-ramp to S. Alameda Street. The freeway and the 
slope below is in fill section. One boring A-13-001 was conducted in the area between the off-
ramp and the freeway at the approximate location of the proposed AVSF. Medium dense silt with 
sand and silty sand with asphalt pieces (fill) was encountered from the surface elevation of 93.5 
feet to elevation 71.0 feet. Below the fill medium dense silt with sand was encountered from 
elevation 71.0 feet to elevation 53.5 feet. No groundwater was encountered.  
 
Location No. 10: AVSF at NB I-110 at Manchester (Layout sheet L-9): 
 
The site is adjacent to the NB I-110 near the off-ramp to Manchester. The freeway and the slope 
below is in fill section. One boring A-13-003 was conducted in the area between the off-ramp and 
the freeway at the approximate location of the proposed AVSF. Medium dense sand (fill) and an 
old asphalt road was encountered from the surface elevation of 147.0 feet to elevation 132.0 feet. 
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Below the fill medium dense sand was encountered from elevation 132.0 to the bottom of the 
boring at elevation 105.0 feet. No groundwater was encountered. 
 
Location No. 11: AVSF at SB I-110 from EB Manchester (Layout sheet L-9): 
 
The site is adjacent to the SB I-110 near the on-ramp from EB Manchester . The freeway and the 
slope below is in fill section. One boring A-13-005 was conducted in the area between the off-
ramp and the freeway at the approximate location of the proposed AVSF. Medium dense sand 
with silt with concrete debris (fill) was encountered from the surface elevation of 145.0 feet to 
elevation 129.0 feet. Below the fill stiff clay was encountered from elevation 129.0 feet to 
elevation 113.5 feet. Dense sand was encountered from elevation 113.5 feet to the bottom of the 
boring at elevation 103.5 feet. No groundwater was encountered. 
 
Location No. 12: AVSF at SB I-110 to WB Manchester (Layout sheet L-9): 
 
The site is adjacent to the SB I-110 near the off-ramp to WB Manchester. The freeway and the 
slope below is in fill section. One boring A-13-004 was conducted in the area between the off-
ramp and the freeway at the approximate location of the proposed AVSF. Very dense sand with 
gravel and cobbles (fill) was encountered from the surface elevation of 149.0 feet to elevation 
132.0 feet. Below the fill medium to very dense sand with clay, sand with silt and sand was 
encountered from elevation 132.0 to the bottom of the boring at elevation 107.0 feet. No 
groundwater was encountered. 
 
Location No. 13: AVSF at SB I-110 & Slauson (Layout sheet L-10): 
 
The site is adjacent to the SB I-110 near the off-ramp and on-ramp to and from Slauson Blvd. The 
freeway and the slope below is in fill section. One boring A-13-007 was conducted in the area 
between the off-ramp and on-ramp and the freeway at the approximate location of the proposed 
AVSF. Medium dense sand with silt with brick debris (fill) was encountered from the surface 
elevation of 174.0 feet to elevation 148.5 feet. Below the fill loose to medium dense sand was 
encountered from elevation 148.5 feet to elevation 138.5 feet. Stiff to very stiff silt and clay was 
encountered from elevation 138.5 feet to the bottom of the boring at elevation 132.5 feet. No 
groundwater was encountered. 
 
Location No. 14: AVSF at NB I-110 & MLK (Layout sheet L-11): 
 
The site is adjacent to the NB I-110 near the off-ramp and on-ramp to/from MLK Blvd. The 
freeway and the slope below is in fill section. One boring A-13-006 was conducted in the area 
between the off-ramp and on-ramp and the freeway at the approximate location of the proposed 
AVSF. Dense sand with silt with brick debris (fill) was encountered from the surface elevation of 
190.0 feet to elevation 175.0 feet. Below the fill loose to medium dense sand was encountered 
from elevation 175.0 feet to elevation 164.0 feet. Loose sand with silt was encountered from 
elevation 164.0 feet to the bottom of the boring at elevation 148.0 feet. No groundwater was 
encountered. 
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Location No. 15: AVSF at NB I-110 and West 37th Street (Layout sheet L-12): 
 
The site is adjacent to the NB I-110 near the off-ramp to W 37th Street. The freeway and the slope 
below is in fill section. One boring A-13-011 was conducted in the area between the off-ramp and 
the freeway at the approximate location of the proposed AVSF. Dense to medium dense sand (fill) 
was encountered from the surface elevation of 193.0 feet to elevation 173.0 feet. Below the fill 
clay with gravel was encountered from elevation 173.0 to 170.0 feet. Very dense sand and silty 
sand was encountered from elevation 170.0 feet to 150.5 feet. No groundwater was encountered. 
 
Location No. 16: BST at SB I-110 & 2nd Street (Layout sheet L-13): 
 
The location is located between the SB-I-110 and the off-ramp to Second Street. No boring was 
conducted at this location. The site is in fill and the surface soils consist of sand and silt.  
 
Location No. 17: AVSF at NB SR-2 to the WB 134 (Layout sheet L-14): 
 
The site is adjacent to the ramp from the NB 2 to the WB 134. The freeway and the slope below is 
in fill section. One boring A-13-018 was conducted in the loop area of the off-ramp at the 
approximate location of the proposed AVSF. Medium dense to very dense sand (fill) and wood 
debris was encountered from the surface elevation of 699.8 feet to elevation 663.8 feet. Below the 
fill loose sand was encountered from elevation 663.8 to the bottom of the boring at elevation 657.3 
feet. No groundwater was encountered. 
 
Location No. 18 AVSF and Manhole at EB SR 134 Off ramp to N. Figueroa Street (L-15): 
 
The site is located adjacent to the EB 134 freeway just east of Figueroa Street off-ramp. The 
freeway is in fill and the area of the proposed AVSF is descending away from the freeway. One 
boring A-13-010 was conducted. Loose to medium dense sand with gravel and with brick and 
asphalt debris was encountered in the fill from the surface elevation at 869.1 feet to approximate 
elevation 839.1 feet. Sedimentary rock was encountered from elevation 839.1 feet to the bottom of 
the boring at approximate elevation 827.3 feet. No groundwater was encountered. 
 
4.3 Groundwater     
 
Groundwater within the Los Angeles River basin is highly variable. In some areas the 
groundwater is very deep but in other areas the groundwater is near the surface and could be 
groundwater or perched water. Groundwater was encountered in the borings for some of the 
AVSF and is discussed in the Site Geology, Section 4.2 above. Seasonal or localized groundwater 
may be higher during and after heavy rainfall seasons which may lead to a condition of shallow 
groundwater. When this occurs during or prior to construction of the project then precautions may 
need to be taken for dewatering of excavations at the AVSF locations. 
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4.4 Seismicity 
 
The seismicity in the area of the project is based on many different faults located in the Los 
Angeles area. The AVSF structures are based on Standard Plans and do not require input from 
Headquarters Structure Design. Therefore, no analysis has been performed to develop and 
recommend ground motion parameters for the seismic design of these structures. The AVSF 
locations are basically four walls with the bottom constructed of reinforced concrete and filled 
with sand and are not critical structures that may be impacted by earthquakes. The main issue in an 
earthquake is ground shaking and deformation of the soils from settlement, ground rupture and 
liquefaction induced settlement and spreading. If these AVSF are subjected to earthquakes they 
may expect to be damaged primarily by heavy ground shaking which could be expected to 
produce damage in the form of settlement and possibly broken connections to the hydraulic lines 
into or out of the AVSF.  
 
4.5 Liquefaction Potential 
 
Liquefaction is a phenomenon in which loose and saturated, fine grained granular soils behave like 
a fluid when subjected to high intensity ground shaking. Liquefaction occurs when three general 
conditions exist: (1) shallow ground water (2) low-density, fine sandy soils and (3) high-intensity 
ground motion. Saturated, loose and medium dense, near surface cohesionless soils exhibit the 
liquefaction potential, while dense cohesionless soil and cohesive soil exhibit the lowest, 
negligible liquefaction potential. Effects of liquefaction on ground surface include sand boils, 
settlement and lateral spreading. Groundwater was not encountered or is too deep to cause 
liquefaction at Locations 1, 3, 5, 7, 8, 9, 10, 11, 12, 13, 14, 15, 17, and 18, therefore liquefaction is 
considered low. Groundwater was encountered in borings for AVSF at Locations 2, 4, and 6 of 
this project and liquefaction potential is considered to be moderate to low.   
 
4.6  Corrosion Evaluation 
 
Composite soil samples from many of the exploratory borings at the AVSF locations were tested 
at the Southern Regional Transportation Laboratory in Fontana or the Headquarters Soils and/or 
Chemical Laboratory for corrosion potential. A summary of corrosion test results is presented in 
Table 2.  
 

Caltrans considers a site to be corrosive 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. 

 
Based on the results of corrosion analyses, the sites are considered non-corrosive to metal and 
reinforced concrete.  
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Table 2 - Corrosion Test Results 
 

Location 
No. 

Boring No. 
Sample 
Depth 

pH 
Minimum Resistivity   

(Ohm-Cm) 
Sulfate* 

Content (PPM) 
Chloride* Content 

(PPM) 

9 A-13-001 0’- 42’ 8.27 1300 - - 

8 A-13-002 0’ – 42’ 8.34 1400 - - 

11 A-13-003 0’- 42’ 8.24 1100 - - 

12 A-13-004 0’- 42’ 8.23 1800 - - 

10 A-13-005 0’- 41.5’ 8.30 1050 - - 

14 A-13-006 0’- 42’ 8.29 2400 - - 

13 A-13-007 0’- 41.5’ 8.45 2500 - - 

4 A-13-008 0’- 42.5’ 8.15 3700 - - 

18 A-13-010 0’- 41.8’ 8.16 2200 - - 

15 A-13-011 0’- 41’ 8.87 4000 - - 

5 A-13-013 0’- 31.5’ 8.22 2300 - - 

6 A-13-014 0’- 41.2’ 7.27 9900 - - 

2 A-13-015 0’- 42.5’ 7.64 1400 - - 

1 A-13-016 0’- 42.5’ 7.47 1200 - - 

7 A-13-017 0’- 37.5’ 8.23 693 1250 40 

17 A-13-018 0’- 42.5’ 8.21 2100 - - 

3 A-13-019 0’- 42.5’ 8.09 1020 - - 

* The Corrosion Technology Section policy states that if the minimum resistivity is greater than 1000 Ohm-Cm the 
sample is considered to be non-corrosive and testing to determine sulfate and chloride is not performed. 
 
 
5.0 Geotechnical Considerations 
 
The following locations were selected for geotechnical considerations as your office has requested 
geotechnical input for these locations via email dated September 27, 2013. 
   
Location No. 1: AVSF at I-5 & S. Concord St. (Layout sheet L-1): 
 
There is an existing sound wall approximately 3.7’ away from the side wall of AVSF. Therefore, 
permanent active shoring is recommended for that side. For other three sides, if 1:2 (V:H) slope 
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cannot be maintained for back cut during excavation due to limited space, temporary shoring is 
required. 
 
Location No. 2: AVSF at SB I-5 & Rte 10. (Layout sheet L-2): 
 
There are existing curbs approximately 5’ and 7’ away from two side walls of AVSF. Therefore, 
temporary shoring is required for these side walls. For other two sides, if 1:2 (V:H) slope cannot 
be maintained for back cut during excavation due to limited space, temporary shoring is required. 
 
Pipe jack (item “2i”), 18’ deep pipe near shoulder (item “2k”), and 11’ deep pipe near shoulder 
(item “2a”) (Sheet W-2): 
 
Pipe Jacking is feasible for the soil types encountered in this area. Where entry/exit pits are 
required for pipe jacking temporary shoring or temporary back cut is recommended. Any areas of 
temporary back cut should use 1:2 (V:H) slopes. Where there is not enough room to accommodate 
temporary back cut temporary shoring will be necessary. 
 
16’ deep jack pipe near existing wing walls (item “2n”) (Sheet W-2): 
 
There are two existing wing walls near the proposed pipe jack, perpendicular to the pipe 
alignment. Therefore, permanent active shoring is recommended near the wing walls.  
 
Location No. 3: AVSF at SB I-110 ramp to NB I-5 (Layout sheet L-3): 
 
There is an existing bridge footing supported on piles, approximately 8’ away from the side wall 
of AVSF. Therefore, permanent active shoring is recommended for that side.  
 
For other three sides, if 1:2 (V:H) slope cannot be maintained for back cut during excavation due 
to limited space, temporary shoring is required. 
 
Retaining Wall No. 180 near Bridge Abutment (Layout sheet L-3): 
 
Type 1 Retaining Wall as per Caltrans Standard Plans is feasible from the geotechnical 
perspective, provided existing structure is protected by an active shoring system.  
 
Pipe jack (items “4e” and “4g”) (Sheet W-3): 
 
Pipe Jacking is feasible in the soil types encountered in this area. Where entry/exit pits are 
required for pipe jacking temporary shoring or back cut is recommended. Any areas of back cut 
should use 1:2 (V:H) slopes. Where there is not enough room to accommodate back cut, 
temporary shoring will be necessary. 
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Location No. 4: AVSF at I-5 & Riverside Dr. (Layout sheet L-4): 
 
The Right of Way is approximately 3.5’ away from side wall of AVSF. Therefore, temporary or 
permanent shoring with sheet piles or soldier piles with lagging is required for this side. For other 
three sides, if 1:2 (V:H) slope cannot be maintained for back cut during excavation due to limited 
space, temporary shoring is required. 
 
Pipe jack (items “6b” and “7b”) (Sheet W-4): 
 
Pipe Jacking is feasible in the soil types encountered in this area. Where entry/exit pits are 
required for pipe jacking temporary shoring or back cut is recommended. Any areas of back cut 
should use 1:2 (V:H) slopes. Where there is not enough room to accommodate back cut, 
temporary shoring will be necessary. 
 
Location No. 6: AVSF at Colorado Street On ramp to NB I-5 (Layout sheet L-6): 
 
The Right of Way is approximately 3.5’ away from side wall of AVSF. Therefore, temporary or 
permanent shoring with sheet piles or soldier piles with lagging is required for this side. For other 
three sides, if 1:2 (V:H) slope cannot be maintained for back cut during excavation due to limited 
space, temporary shoring is required. 
 
Location No. 9: AVSF at EB SR 91 Off ramp to S. Alameda Street (Layout sheet L-8): 
 
The existing MBGR is approximately 6’ away from one side wall of AVSF. Therefore, temporary 
shoring is required for this side. For other three sides, if 1:2 (V:H) slope cannot be maintained for 
back cut during excavation due to limited space, temporary shoring is required. 
 
Manhole (item “15r”) at EB SR 91 Off ramp to S. Alameda Street (WPC Plan W-8): 
 
Proposed 23’ deep manhole is approximately 13’ away from shoulder of EB SR 91 and near the 
bridge abutment. Therefore, permanent shoring is required for the construction of this manhole. 
 
Location No. 15: AVSF at NB I-110 and West 37th Street (Layout sheet L-12): 
 
The existing MBGR is approximately 10’ away from side wall of AVSF. This side will be on 
slope as well. Therefore, permanent active shoring is required for this side. For other three sides, if 
1:2 (V:H) slope cannot be maintained for back cut during excavation due to limited space, 
temporary shoring is required. 
 
Two Manholes at EB SR 134 Off Ramp to N. Figueroa Street (WPC Plan W-15): 
 
Proposed 18’ deep manholes are at the toe of uphill. Therefore, permanent shoring is required for 
the construction of these manholes. 
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6.0 Conclusions and Recommendations 
 
In conclusion this project is feasible from the geotechnical perspective. For permanent active 
shoring recommended for locations where there are existing structures. 

 
 
7.0  Construction Considerations 
 
1. For sides of any AVSF, manholes or hydraulic pipes, if 1:2 (V:H) slope cannot be maintained 

for back cut during excavation due to limited space, temporary shoring is required. 
 
2. Ground water was encountered during field investigation at bottom of elevation of AVSFs at 

Locations No. 2 and Location No. 6. Dewatering may be necessary during construction at 
these locations. However, if seasonal groundwater is encountered in any excavation for AVSF 
construction, dewatering will be necessary. 

 
3. If loose or soft material is encountered in the base of any excavation for AVSF, over-

excavation of the layer of loose or soft material up to 5’, and replacement with granular 
material at 90% compaction is recommended to assure adequate bearing capacity for the 
footing.  
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If you have any questions or comments, please call Christopher Harris at (213) 620-2147, or 
Deepa Wathugala at (213) 620-2134. 
 
Prepared by:  Date: 12/2/2013  Supervised by:  Date: 12/2/2013 
 
 
 
 
 
Deepa Wathugala, Ph.D., P.E., G.E.   Chi-Tseng Ted Liu, Ph.D., P.E., G.E. 
Transportation Engineer    Senior Transportation Engineer 
Office of Geotechnical Design – South 1  Office of Geotechnical Design – South 1 
Branch C      Branch C 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by:  Date: 12/2/2013 
 
 
 
 
Christopher Harris, P.G., C.E.G. 
Engineering Geologist 
Office of Geotechnical Design – South 1 
Branch C 
 
 
 
 
 
 
 
c:  District 7 Project Manager – Ojas_Sheth@dot.ca.gov 

District 7 Design Engineer – Dan Pham@dot.ca.gov 
District 7 Material Engineer – Kirsten_Stahl@dot.ca.gov 
GS Corporate –  Shira_Rajendra@dot.ca.gov 
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fine SAND ; (Fill).

SILTY SAND (SM); medium dense; brown; dry; fine
SAND ; (Fill).

ASPHALT @ 21.5' to 22.0' (Fill).
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gray/black; pp = 0.75 tsf.
Bottom of borehole at 42.0 ft bgs
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Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.
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Poorly graded SAND (SP); medium dense; brown; dry;
trace GRAVEL ; few fine SAND ; (Garbage; Fill).

Dense.

Medium dense; moist; trace CLAY.

Cobbles @ 31.5'; Fill.

Mottled; Fill.

No recovery.

Bottom of borehole at 42.0 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.
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Poorly graded SAND (SP); medium dense; brown; dry;
mostly fine SAND ; trace CLAY; trace SILT.

Old Road @ 11.5'.

Moist; trace coarse SAND.

Few coarse SAND @ 20.5'.

Dense; light Brown; few CLAY; trace SILT.

Trace medium SAND.

Trace CLAY; trace SILT.

Bottom of borehole at 42.0 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.
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Poorly graded SAND (SP); very dense; light brown; dry;
few coarse GRAVEL ; mostly fine SAND ; (Fill).

Dense; few coarse GRAVEL or COBBLES.

Medium dense; trace GRAVEL.

Poorly graded SAND with CLAY (SP-SC); medium
dense; brown; moist; mostly fine SAND ; some CLAY.

Poorly graded SAND with SILT (SP-SM); medium dense;
light brown; dry; mostly fine SAND ; some SILT; (`).

Poorly graded SAND (SP); very dense; brown; dry;
mostly fine SAND.

Poorly graded SAND with SILT (SP-SM); dense; light
brown; dry; mostly fine SAND ; some SILT.
Bottom of borehole at 42.0 ft bgs
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or Rock Legend or below.
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Poorly graded SAND with SILT (SP-SM); medium dense;
brown; dry; mostly fine SAND ; little SILT (Fill).

Dense; Broken concrete; trace CLAY.

Lean CLAY (CL); stiff; brown; moist; pp = 1.5 tsf.

Light brown.

Gray; trace SAND ; pp = 1.5 tsf.

Poorly graded SAND (SP); dense; brown; dry; mostly fine
SAND ; trace medium SAND; trace coarse SAND.

Very dense; light brown; trace fine GRAVEL ; few medium
SAND; few coarse SAND.
Bottom of borehole at 41.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.
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Poorly graded SAND with SILT (SP-SM); dense; brown;
dry; mostly fine SAND ; little SILT; (Fill).

Very loose; Brick fragments @ 11'.

Poorly graded SAND (SP); loose; brown; dry; mostly fine
SAND.

Medium dense; light brown; few medium SAND ; trace
coarse SAND.

Poorly graded SAND with SILT (SP-SM); loose; brown;
dry; mostly fine SAND ; some SILT; trace CLAY.

3" Sand lens @32'.

Bottom of borehole at 42.0 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

DRILLING CONTRACTOR

Caltrans

HAMMER EFFICIENCY, ERi

68%
SAMPLER TYPE(S) AND SIZE(S) (ID)

SPT (1.4")
TOTAL DEPTH OF BORING

42.0 ft

BOREHOLE DIAMETER

6 in

AFTER DRILLING (DATE)DURING DRILLING

SURFACE ELEVATION

190.0 ft
DRILLING METHOD

Hollow-Stem Auger
DRILL RIG

CME-85
SPT HAMMER TYPE

Automatic
BOREHOLE BACKFILL AND COMPLETION

Backfill with cttings; Bentonite chip plug
GROUNDWATER
READINGS

BEGIN DATE

6-12-13
COMPLETION DATE

6-12-13
LOGGED BY

C. Harris
BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID

A-13-006
BOREHOLE LOCATION (Offset, Station, Line)

125.0' Rt  Sta 1023+65 "D1" Line
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Poorly graded SAND with SILT (SP-SM); dense; brown;
dry; mostly fine SAND ; few fines ; Cobbles @ 6.0' - 6.4'
(Fill).

Medium dense; trace coarse SAND.

No coarse SAND; (1" thick Tarsand layer @16.3').

Dense; Debris-brick.

Poorly graded SAND (SP); loose; brown; dry; mostly fine
SAND.

Medium dense; gray.

SILT (ML); stiff; gray; moist; pp = 1.25 tsf; pp = 1.25 tsf.

SILTY CLAY (CL-ML); very stiff; gray; moist; pp = 2.5
-2.75 tsf.
Bottom of borehole at 41.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

DRILLING CONTRACTOR
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HAMMER EFFICIENCY, ERi
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SAMPLER TYPE(S) AND SIZE(S) (ID)

SPT (1.4")
TOTAL DEPTH OF BORING

41.5 ft

BOREHOLE DIAMETER

6 in

AFTER DRILLING (DATE)DURING DRILLING

SURFACE ELEVATION

174.0 ft
DRILLING METHOD

Hollow-Stem Auger
DRILL RIG

CME-85
SPT HAMMER TYPE

Automatic
BOREHOLE BACKFILL AND COMPLETION

Backfill with cttings; Bentonite chip plug
GROUNDWATER
READINGS
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LOGGED BY
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Poorly graded SAND (SP); medium dense; light brown;
dry; mostly fine SAND.

Trace coarse SAND.

Trace GRAVEL ; few medium SAND ; few coarse SAND.

SILT (ML); medium stiff; gray; moist.
Poorly graded SAND (SP); gray; wet; mostly coarse
SAND ; GWS.
Lean CLAY (CL); medium stiff; dark gray; moist.

PP = 0.5 -0.7 tsf.

Poorly graded SAND (SP); medium dense; light gray;
wet; trace GRAVEL ; mostly coarse SAND ; moderately
interbedded with CLAY (CL); medium stiff; dark gray; wet.

Bottom of borehole at 42.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

DRILLING CONTRACTOR

Caltrans

HAMMER EFFICIENCY, ERi

68%
SAMPLER TYPE(S) AND SIZE(S) (ID)

SPT (1.4")
TOTAL DEPTH OF BORING

42.5 ft

BOREHOLE DIAMETER

6 in

AFTER DRILLING (DATE)DURING DRILLING

21.5 ft

SURFACE ELEVATION

328.0 ft
DRILLING METHOD

Hollow-Stem Auger
DRILL RIG

CME-85
SPT HAMMER TYPE

Automatic
BOREHOLE BACKFILL AND COMPLETION

Backfill with cttings; Bentonite chip plug
GROUNDWATER
READINGS

BEGIN DATE

7-9-13
COMPLETION DATE

7-9-13
LOGGED BY

C. Harris
BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID

A-13-008
BOREHOLE LOCATION (Offset, Station, Line)

270.0' Rt  Sta 1100+60 "CL Rte 5"
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Poorly graded SAND (SP); loose; light brown; dry; mostly
fine SAND ; few medium SAND.

Trace SILT.

Medium dense; few medium SAND.

COBBLE in shoe.

GWS.
Trace GRAVEL @ 26.5'.
Lean CLAY (CL); medium stiff; dark gray; moist-wet.

Poorly graded SAND (SP).
Bottom of borehole at 32.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

DRILLING CONTRACTOR

Caltrans

HAMMER EFFICIENCY, ERi

68%
SAMPLER TYPE(S) AND SIZE(S) (ID)

SPT (1.4")
TOTAL DEPTH OF BORING

32.5 ft

BOREHOLE DIAMETER

6 in

AFTER DRILLING (DATE)DURING DRILLING

26.0 ft

SURFACE ELEVATION

333.0 ft
DRILLING METHOD

Hollow-Stem Auger
DRILL RIG

CME-85
SPT HAMMER TYPE

Automatic
BOREHOLE BACKFILL AND COMPLETION

Backfill with cttings; Bentonite chip plug
GROUNDWATER
READINGS

BEGIN DATE

7-9-13
COMPLETION DATE

7-9-13
LOGGED BY

C. Harris
BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID

A-13-009
BOREHOLE LOCATION (Offset, Station, Line)

200.0' Lt  Sta 1101+50 "CL Rte 5"
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Poorly graded SAND (SP); medium dense; brown; dry;
trace GRAVEL ; mostly fine and coarse SAND ; trace
fines ; (Fill).

(Gravel in cuttings).

Loose; dark brown; moist; trace GRAVEL ; mostly fine
SAND ; trace coarse SAND.

(Brick fragments).

(Asphalt ).

SEDIMENTARY ROCK (SANDSTONE); medium to fine
grained; light reddish brown; very soft; unfractured;
(SAND (SP); very dense; dry; mostly medium sand; some
fine sand; trace gravel; weak to no cementation).

Bottom of borehole at 41.8 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

DRILLING CONTRACTOR

Caltrans

HAMMER EFFICIENCY, ERi

68%
SAMPLER TYPE(S) AND SIZE(S) (ID)

SPT (1.4")
TOTAL DEPTH OF BORING

41.8 ft

BOREHOLE DIAMETER

6 in

AFTER DRILLING (DATE)DURING DRILLING

SURFACE ELEVATION

869.1 ft
DRILLING METHOD

Hollow-Stem Auger
DRILL RIG

CME-85
SPT HAMMER TYPE

Automatic
BOREHOLE BACKFILL AND COMPLETION

Backfill with cttings; Bentonite chip plug
GROUNDWATER
READINGS

BEGIN DATE

7-9-13
COMPLETION DATE

7-9-13
LOGGED BY

C. Harris
BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID

A-13-010
BOREHOLE LOCATION (Offset, Station, Line)

85.0' Rt  Sta 749+25 "E1" Line
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Poorly graded SAND (SP); dense; light brown; dry;
mostly fine SAND.

Medium dense; trace medium SAND ; trace coarse
SAND.

Loose; moist; mostly fine SAND.

Lean CLAY with GRAVEL (CL); brown; moist; trace
coarse SAND ; soft.

Poorly graded SAND with GRAVEL (SP); very dense;
light brown; dry; mostly coarse SAND ; Granitic rock in
shoe; bouncing on rock.

Drilled through 6" cobble @ 26.5'-27'.

SILTY SAND (SM); very dense; light brown; dry; mostly
fine SAND.

Poorly graded SAND (SP); very dense; reddish brown;
dry; mostly fine SAND.
Bottom of borehole at 42.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

DRILLING CONTRACTOR

Caltrans

HAMMER EFFICIENCY, ERi

68%
SAMPLER TYPE(S) AND SIZE(S) (ID)

SPT (1.4")
TOTAL DEPTH OF BORING

42.5 ft

BOREHOLE DIAMETER

6 in

AFTER DRILLING (DATE)DURING DRILLING

SURFACE ELEVATION

193.0 ft
DRILLING METHOD

Hollow-Stem Auger
DRILL RIG

CME-85
SPT HAMMER TYPE

Automatic
BOREHOLE BACKFILL AND COMPLETION

Backfill with cttings; Bentonite chip plug
GROUNDWATER
READINGS

BEGIN DATE

7-10-13
COMPLETION DATE
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LOGGED BY

C. Harris
BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID

A-13-011
BOREHOLE LOCATION (Offset, Station, Line)

185.0' Rt  Sta 1049+60 "D1" Line
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1

2

3

Hard to drill from 9.0' to 12.5';
refusal

Easier to drill; dark brown cuttings

4
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4
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Poorly graded SAND (SP); medium dense; reddish
brown; dry.

Lean CLAY with SAND (CL); medium dense; dark brown;
dry; trace SAND ; mostly fines ; Broken bricks;  (Fill).

CONCRETE (42).

Lean CLAY (CL); No recovery; soft.

Becomes stiff.

Poorly graded SAND (SP); medium dense; light brown;
dry; mostly fine SAND.

Dense; trace GRAVEL.

Bottom of borehole at 26.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

DRILLING CONTRACTOR

Caltrans

HAMMER EFFICIENCY, ERi

95%
SAMPLER TYPE(S) AND SIZE(S) (ID)

SPT (1.4")
TOTAL DEPTH OF BORING

26.5 ft

BOREHOLE DIAMETER

6 in

AFTER DRILLING (DATE)DURING DRILLING

SURFACE ELEVATION

379.0 ft
DRILLING METHOD

Hollow-Stem Auger
DRILL RIG

CS 1000
SPT HAMMER TYPE

Automatic
BOREHOLE BACKFILL AND COMPLETION

Backfill with cttings; Bentonite chip plug
GROUNDWATER
READINGS

BEGIN DATE

7-10-33
COMPLETION DATE

7-10-13
LOGGED BY

C. Harris
BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID

A-13-012
BOREHOLE LOCATION (Offset, Station, Line)

220.0' Lt  Sta 1195+30 "CL Rte 2"
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CR (0' to 31.5')
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Poorly graded SAND (SP); very loose; brown; moist;
mostly fine SAND.

Loose; (Palm tree roots @ 7.0').

Medium dense.

No recovery.

GWS.
SEDIMENTARY ROCK; (Siltstone, Claystone); very thinly
bedded poorly to moderate; indurated; moderately
fractures; fractures healed.

Bottom of borehole at 31.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

DRILLING CONTRACTOR

Caltrans

HAMMER EFFICIENCY, ERi

95%
SAMPLER TYPE(S) AND SIZE(S) (ID)

SPT (1.4")
TOTAL DEPTH OF BORING

31.5 ft

BOREHOLE DIAMETER

6 in

AFTER DRILLING (DATE)DURING DRILLING

25.0 ft

SURFACE ELEVATION

369.0 ft
DRILLING METHOD

Hollow-Stem Auger
DRILL RIG

CS 1000
SPT HAMMER TYPE

Automatic
BOREHOLE BACKFILL AND COMPLETION

Backfill with cttings; Bentonite chip plug
GROUNDWATER
READINGS
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COMPLETION DATE
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LOGGED BY
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BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID
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BOREHOLE LOCATION (Offset, Station, Line)

200.0' Lt  Sta 1195+33 "CL Rte 2"
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CR (0' - 41.2')
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50/3'

Poorly graded SAND with GRAVEL (SP); medium dense;
brown; dry; few GRAVEL ; mostly fine SAND ; Few
coarse SAND.

Trace COBBLES (3" X 4" X 5").

Poorly graded SAND (SP); dense; brown; dry; trace
GRAVEL ; mostly fine SAND ; few medium SAND; trace
coarse SAND.
(concrete in sample).

GWS.

Some medium SAND.

Lean CLAY (CL); soft; dark brown; moist.

Poorly graded SAND (SP); dense; brown; wet; mostly fine
SAND ; some medium SAND.

Some coarse SAND; few medium SAND.

Bottom of borehole at 41.2 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

DRILLING CONTRACTOR

Caltrans

HAMMER EFFICIENCY, ERi

95%
SAMPLER TYPE(S) AND SIZE(S) (ID)

SPT (1.4")
TOTAL DEPTH OF BORING

41.2 ft

BOREHOLE DIAMETER

6 in

AFTER DRILLING (DATE)DURING DRILLING

24.0 ft

SURFACE ELEVATION

434.0 ft
DRILLING METHOD

Hollow-Stem Auger
DRILL RIG

CS 1000
SPT HAMMER TYPE

Automatic
BOREHOLE BACKFILL AND COMPLETION

Backfill with cttings; Bentonite chip plug
GROUNDWATER
READINGS

BEGIN DATE

7-11-13
COMPLETION DATE

7-11-13
LOGGED BY

C. Harris
BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID

A-13-014
BOREHOLE LOCATION (Offset, Station, Line)

120.0' Rt  Sta 1365+15 "CL Rte 5"
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CR (0' - 42.5')
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Poorly graded SAND with SILT (SP-SM); dense; brown;
dry; few fines.

SANDY lean CLAY (CL); very stiff; grayish brown; moist.

Poorly graded SAND (SP); medium dense; gray; wet.
GWS.

Poorly graded SAND (SP) thinly bedded with thin
interbeds of Lean CLAY (CL). Poorly graded SAND;
dense; gray; wet. Lean CLAY (CL); very stiff; red; wet;
(some mottled zones in clay).

Poorly graded SAND (SP); dense; gray; wet; mostly fine
SAND.

Poorly graded SAND (SP) very thinly bedded with very
thin interbeds of SILT (ML). Poorly graded SAND; very
dense; gray; moist. SILT (ML); very stiff; dark gray; moist.

Lean CLAY (CL); very stiff; brown; dry.

Bottom of borehole at 42.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

DRILLING CONTRACTOR

Caltrans

HAMMER EFFICIENCY, ERi

68%
SAMPLER TYPE(S) AND SIZE(S) (ID)

SPT (1.4")
TOTAL DEPTH OF BORING

42.5 ft

BOREHOLE DIAMETER

6 in

AFTER DRILLING (DATE)DURING DRILLING

16.5 ft

SURFACE ELEVATION

327.0 ft
DRILLING METHOD

Hollow-Stem Auger
DRILL RIG

CME-85
SPT HAMMER TYPE

Automatic
BOREHOLE BACKFILL AND COMPLETION

Backfill with cttings; Bentonite chip plug
GROUNDWATER
READINGS

BEGIN DATE

7-16-13
COMPLETION DATE

7-16-13
LOGGED BY

C. Harris
BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID

A-13-015
BOREHOLE LOCATION (Offset, Station, Line)

95.0' Lt  Sta 966+40 "CL Rte 5"
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CR (0; - 42.5')
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Poorly graded SAND (SP); medium dense; reddish
brown; dry; trace GRAVEL ; mostly medium SAND ; few
fines ; (mottled); (Fill).

Poorly graded SAND (SP); loose; reddish brown; dry;
mostly fine SAND.

Medium dense.

Lean CLAY (CL); very stiff; brown; dry.

Poorly graded SAND (SP); very dense; brown; dry; trace
GRAVEL ; mostly fine SAND ; few coarse SAND.

Bottom of borehole at 42.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

DRILLING CONTRACTOR

Caltrans

HAMMER EFFICIENCY, ERi

68%
SAMPLER TYPE(S) AND SIZE(S) (ID)

SPT (1.4")
TOTAL DEPTH OF BORING

42.5 ft

BOREHOLE DIAMETER

6 in

AFTER DRILLING (DATE)DURING DRILLING

SURFACE ELEVATION

238.5 ft
DRILLING METHOD

Hollow-Stem Auger
DRILL RIG

CME-85
SPT HAMMER TYPE

Automatic
BOREHOLE BACKFILL AND COMPLETION

Backfill with cttings; Bentonite chip plug
GROUNDWATER
READINGS
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7-16-13
COMPLETION DATE

7-16-13
LOGGED BY

C. Harris
BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID

A-13-016
BOREHOLE LOCATION (Offset, Station, Line)

80.0' Lt  Sta 835+25 "CL Rte 5"
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CR (0' - 37.5')
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SILT (ML); stiff; gray; dry.

Interbedded SILT (ML) & CLAY (CL); stiff; gray; tan;
reddish brown; dry; very thinly bedded.

Lean CLAY (CL); medium stiff; brown; moist.

SEDIMENTARY ROCK; light reddish brown; intensely
weathered; soft; intensely fractured; (Interbedded
SILTSTONE & CLAYSTONE); (ML/CL);very stiff; moist/
dry; most).
GWS.

Moderately hard; dry.

Bottom of borehole at 37.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

DRILLING CONTRACTOR

Caltrans

HAMMER EFFICIENCY, ERi
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SAMPLER TYPE(S) AND SIZE(S) (ID)

SPT (1.4")
TOTAL DEPTH OF BORING

37.5 ft

BOREHOLE DIAMETER

6 in

AFTER DRILLING (DATE)DURING DRILLING

26.0 ft

SURFACE ELEVATION

406.0 ft
DRILLING METHOD

Hollow-Stem Auger
DRILL RIG

CME-85
SPT HAMMER TYPE

Automatic
BOREHOLE BACKFILL AND COMPLETION

Backfill with cttings; Bentonite chip plug
GROUNDWATER
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CR (0' - 42.5')
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Poorly graded SAND (SP); dense; brown; dry; trace
GRAVEL ; mostly coarse SAND ; few fine SAND; (Fill).

Very dense; gray.

Dense; brown.

Medium dense.

(wood in shoe).

Poorly graded SAND (SP); loose; brown; dry; mostly fine
SAND ; trace coarse SAND.

Bottom of borehole at 42.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.
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Poorly graded SAND (SP); dense; brown; dry; trace
GRAVEL ; mostly fine SAND ; few coarse SAND (Fill).

Medium dense.

Rock in sample; COBBLES and MARBLE @ 17'.

Wire and brick fragments in sample.

Chatter @ 29'; Glass and Concrete fragments in sample.

Asphalt and brick fragments in sample; fine sand in shoe.

Poorly graded SAND (SP); medium dense; dark gray;
moist; mostly fine SAND ; trace CLAY.

GWS.
Few SILT.

Bottom of borehole at 42.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.
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