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M E M O R A N D U M 

 
To: Biggs Cardosa Associates, Inc.                   March 26, 2015 

865 The Alameda,                                                       Job No. 2013-133-FDN 
San Jose, California 

 
Attn:  Mr. Greg Kenning, P.E. 
 
From:  Gary Parikh, P.E., G.E., 666 
 
Subject: Geotechnical Recommendations for Settlement Mitigation  
  Vintage Park Overcrossing, Foster City, California  
 
Reference: Preliminary Geotechnical Recommendations for Settlement Mitigation, by Parikh 

Consultants, Inc, dated March 13, 2014. 
       
Project Background: The subject project is the Vintage Park Overcrossing over Rte. 92 in 
Foster City. Based on the literature review and our meeting with the city it is understood that the 
existing bridge has experienced serious settlements at its approaches. This has resulted in 
significant uneven pavement and ‘bump’ at the connection of the bridge with the approach slabs. 
The city desires to mitigate this condition if practical and feasible. A previous memorandum, 
dated March 13, 2014, was prepared summarizing our research and review of previous data. The 
summary of our research from the previous memo is below.  
 
History: Based on information provided by the city from previous geotechnical investigation 
reports for the bridge, as-built plans for the structure and our site visit; it is evident that the 
settlement is significant and is very obvious at the junction of the approach slab and the bridge 
deck. Based on our review of the readily available data, following are the existing site/area 
conditions.  

1. The site is underlain by historic bay mud deposits that consist of young bay mud and old 
bay mud. These are covered by general fill material that was placed over a period of time. 
The borings drilled in 1987 indicate the thickness of this fill to be 9-10 feet. 

2. As part of the construction of the Vintage Parkway overcrossing, the project area has 
received general roadway fill in the past that is probably underneath the existing highway 
92, the connecting adjacent roadways (Chess Drive at the north and Metro Center Drive 
at the south) and also the footprint of the bridge and approaches. The exact time of this 
fill placement is not known but it is expected that it was placed as part of the original land 
reclamation, construction of the highway and the infrastructure. The fill was probably on 
the order of 9 to 10 feet over the underlying bay mud. According to the geotechnical 
investigation report of 1987 (attachment 1), most of the fill was placed in the Metro 
Center area south of the State Route 92 and area north of the State Route 92, in 1976 and 
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1979, respectively.  
3. Subsequently there was more fill placed that was part of the construction for the 

overcrossing approaches that connect into the existing streets on the north and south end 
of the structure. The structure was built around 1991. 

4. The bridge was built with allowances for settlement and resulting downdrag on the 
foundations as per the geotechnical investigation report of 1987. This report indicates the 
long term settlements to continue for a few decades. Based on the report, the magnitudes 
of these settlements are on the order of probably 1.5 to 2 feet or more after the 
construction of the bridge, which was 1991.  

5. Since there were multiple events of placement of fill at the site the settlements associated 
with the consolidation of the young and old bay mud is compounded. Also since these 
settlements occur concurrently it is not possible to isolate and identify settlements to a 
particular event. 

6. To aid in understanding this better ground surveys were conducted by BKF Engineers 
that measured settlements relative to the bridge structure and adjacent areas and also 
settlements between the existing bridge structure and the approach slabs (post 
construction).  

 
Based on this, the purpose and scope of our work was to drill one boring at the approach slab at 
each end of the bridge closer to the abutment. The intent of these borings are to provide a better 
measurement of the old and new fill thickness and also evaluate the quality of the fill such as 
density and soil classification. Subsequently the scope was to finalize the design 
recommendations.  
 
Field Investigation and Laboratory Testing: As per our scope, two borings were drilled 
through the approach slab. One boring was drilled in the approach slab at each end of the bridge 
closer to the bridge abutment. The approach slab was cored first and then drilled to the depth of 
25 feet below the existing surface close to south abutment and 30.5 feet below the existing 
surface close to north abutment. Boring locations are shown on attached Boring Location Plan. 
The test borings were drilled with a truck-mounted drill rig using hollow stem augers. Selected 
samples were obtained from 2.5-inch I.D. (Modified California, MC) sampler at various depths. 
The samplers were driven into subsurface soils under the impact of a 140-pound hammer having 
a free fall of 30 inches. The blow counts are presented in the attached Log of Test Boring 
(LOTB). When correlating standard penetration data, the blow counts for the Modified 
California Sampler may be converted to equivalent SPT blow counts by multiplying a 
conversion factor of 0.65. Bulk samples were collected from the soil cuttings.   
 
The samples were sealed and transported to our laboratory for further evaluation and testing.  
The field investigation was conducted under the supervision of our field engineer who logged the 
test borings and prepared the samples for subsequent laboratory testing and evaluation. 
Laboratory tests performed for the study include the following:  Laboratory determination of 
Moisture (California Test Method 226), Unit Weight (California Test Method 212), Atterberg 
Limits (California Test Method 204) and Grain Size Analysis (California Test Method 202). The 
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laboratory test results are shown on the LOTB. 
 
Subsurface Conditions:  
South Approach 
The subsoils at the south approach slab generally consist of loose to medium dense silty sand 
with gravel, clayey sand with gravel and clayey gravel with sand up to 15 feet below the existing 
surface. The new fill, which was placed during bridge construction in 1991, was encountered 
from the bottom of the concrete slab and up to 5 feet from the existing surface. The old fill, 
which was placed around 1976, was encountered from 5 feet to 15 feet from the existing surface. 
Very soft young bay mud was encountered below 15 feet, from the existing surface, to the 
maximum explored depth of 25 feet. This data confirms our previous discussion based on the 
previous geotechnical report (1987) and as-built plans. As shown on the LOTB, the density of 
the soil varies between 83.6 pcf and 94.9 pcf.  
 

 
North Approach 
The subsoils at the north approach slab generally consist of medium dense to dense silty sand 
with gravel clayey sand with gravel and medium stiff to very stiff lean clay with gravel up to 16 
feet below the existing surface. The new fill, which was placed during bridge construction in 
1991, was encountered from the bottom of the concrete slab and up to 7 feet from the existing 
surface. The old fill, which was placed around 1979, was encountered from 7 feet to 16 feet from 
the existing surface. Very soft young bay mud was encountered below 16 feet, from the existing 
surface, to the maximum explored depth of 30.5 feet. This data confirms our previous discussion 
based on the previous geotechnical report (1987) and as-built plans. As shown on the LOTB, the 
density of the soil varies between 92.0 pcf and 140.8 pcf.  
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Discussions: This memo presents the preliminary recommendations to address the settlement 
below the north and south approach slabs and roadway of Vintage Park Overcrossing in Foster 
City, California. Based on recent survey data, the 'Total Settlement to date' (since construction of 
the bridge in 1991) is approximately 20 inches and 12 inches at the north and south approaches 
of Vintage Park Overcrossing, respectively. 
 
Based on the as-built boring logs, we understand that there was approximately 9 to 10 feet of 
roadway fill over the young bay mud, before new fill for the roadway and approach slab was 
placed during overcrossing construction in 1991. At this point, we don’t know the exact time 
period, when the general roadway fill was placed. As discussed above, for evaluation purposes, it 
was considered that the roadway fill was placed around 1976 and 1979, at the south and north 
ends of the overcrossing, respectively. Based on the as-built plans we understand that 
approximately 6 and 4 feet of fill were placed over the existing roadway fill at north and south of 
the overcrossing, respectively. As discussed in the subsurface condition section above, 
approximately 6 and 4 feet of new fill were encountered below the approach slab during our field 
investigation at north and south of overcrossing respectively. Approximately 9 to 10 feet of old 
fill was encountered below the new fill at north and south of the undercrossing. The old and new 
fill thicknesses, encountered during our field investigation, are similar to the fill thicknesses 
based on the as-built plans. Part of the total settlement is attributed to the roadway fill (1976-79) 
and part to the bridge approach fill (1991).  
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Based on our analysis using as-built boring data, current boring data, and the previous 
geotechnical investigation report recommendations we anticipate 7 to 9 inches and 3 to 5 inches 
of additional settlement at north and south of the overcrossing, respectively to occur in the 
future.  
 
Scope of this memo is also to discuss mitigations to address repair due to the existing and future 
settlement. All our preliminary analyses are based on the limited field investigation and 
laboratory test results, geotechnical investigation report and as-built boring logs for the 
overcrossing by Trans Pacific Geotechnical Consultants, Inc., dated October 16, 1987. Five 
alternatives were discussed to address the settlement problem in our previous technical 
memorandum, dated March 13, 2014. We understand that the city has selected the alternative of 
removing the existing fill and replacing with cellular concrete. Even though this repair mitigation 
measures are considered, there will be some residual future settlement due to the remaining 
existing general fill (remaining fill below the mitigation depth). This is estimated to be in the 
order of 2 to 4 inches and 1 to 3 inches at north and south of the overcrossing, respectively. The 
settlement cannot be completely “shut off”. However the rate of settlement will diminish over 
the years due to reduction of fill weight by replacing with cellular concrete.  
 
Recommendation to Remove the Existing Fill and Replace with Cellular Concrete  
This option is a reconstruction of the approach fills using lighter material. Fill below the road 
way and approach slab can be replaced with cellular concrete. Since the total fill weight is 
reduced by pouring cellular concrete, the remaining future settlement should be reduced. It is 
expected that the bay mud will be slow in responding to the reduction in mass and the design 
should not assume immediate reduction in settlements. As such it is expected that the ‘rate of 
settlement’ will reduce which should result in less magnitude of settlement.  
 
South Approach 
We recommend removing approximately 8 feet fill (approximate elevation up to 101.25 feet) 
below the approach slab next to the south abutment, and 4 feet (approximate elevation up to 
101.25 feet) at the end of approach slab and 2.5 feet fill (approximate elevation up to 101.25 
feet) at the roadway at the end of limit of fill per 1991 as-built plan, which is about 90 feet from 
the abutment. Since the 1991 limits of fills are approximately 21 feet from the end of approach 
slab, we recommend extending the removal limit up to 45 feet from the approach slab (90 feet 
from abutment). Otherwise, there may be future ‘bump’ close to the approach slab due to 
differential remaining settlement. Limits of excavation are shown in Attachment 7. 
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North Approach 
We recommend removing approximately 9.5 feet fill (approximate elevation up to 99.75 feet) 
below the approach slab next to the north abutment, and 6 feet (approximate elevation up to 
99.75 feet) at the end of approach slab and 2 feet fill (approximate elevation up to 102 feet) at the 
roadway at the end of limit of fill per 1991 as-built plan, which is about 120 feet from the 
abutment. The removal depth can be decreased from maximum removal depth to minimum 
removal depth between end of approach slab and the end of roadway removal limit. If needed, 
removal limit can be extended towards cross-walk stripe near to the Chess Drive intersection. 
Limits of excavation are shown in Attachment 7.  
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Based on the above removal recommendations, available data and our preliminary analysis, we 
anticipate 2 to 4 inches and 1 to 3 inches of additional settlement at north and south of the 
overcrossing, respectively.  
 
Cellular Concrete Lightweight Embankment Material  
Cellular Concrete is a low density fill material primarily used in geotechnical applications. The 
Lightweight Cellular Concrete is made by the injection (or blending) of a pre-formed stable foam 
into a cement based slurry. Cast density of the cellular concrete varies from 20 pcf to 90 pcf 
depending on the required minimum compressive strength. A typical Caltrans Standard 
Specification is included in Attachment 6 for your reference. This is for reference purpose and 
may be modified for the local agency requirement. Cellular Concrete Class II (Section 19.10.01A 
of the attached Caltrans Standard Specification), which has cast density of 35 pcf and minimum 
compressive strength of 40 psi at 28 days, can be used to replace the existing fill. Ground water 
was encountered at elevation 97.5 feet during our field investigation and it may vary depending 
on the season, but it will be below HW 92 elevation. Buoyancy forces should not a problem, 
since the ground water cannot be at the bridge elevation. Even though, there may be water at the 
bottom of the excavation, cellular concrete and roadway section has enough weight to overcome 
buoyancy forces. Therefore subdrains are not needed for the cellular concrete. Structural 
pavement section over the cellular concrete can be designed based on the Traffic Index (TI) or 
existing pavement structural section can be used.  
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Attachments: 
1. Boring Location Map 
2. LOTB and Laboratory Test Results 
3. Referenced pages of Geotechnical Engineering Report regarding the roadway fill 

placement period. 
4. Provided Approach Settlement Graphs based on recent survey (BKF Engineers). 
5. Preliminary settlement calculations based on available data. 
6. Typical Caltrans Standard Specifications for Cellular Concrete. 
7. Typical Schematic Diagram Showing Removal Depth and Limit of Cellular Concrete. 
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 VINTAGE PARKWAY SETTLEMENT

FOSTER CITY, CALIFORNIA

GROUP SYMBOLS AND NAMES

DRILLING METHOD SYMBOLS

Auger Drilling

FIELD AND LABORATORY TESTS

WATER LEVEL SYMBOLS

Dynamic Cone
or Hand Driven Diamond CoreRotary Drilling

Static Water Level Reading (long-term)

Shelby Tube

NX Rock Core

Bulk Sample

Piston Sampler

HQ Rock Core

Other (see remarks)

Static Water Level Reading (short-term)

First Water Level Reading (during drilling)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

COBBLES

Standard Penetration Test (SPT)

Well-graded GRAVEL with SAND

Well-graded GRAVEL with SILT

Well-graded GRAVEL with CLAY and SAND
(or SILTY CLAY and SAND)

Well-graded SAND with CLAY (or SILTY CLAY)

Poorly graded GRAVEL

Poorly graded GRAVEL with CLAY
(or SILTY CLAY)

Poorly graded SAND with SILT

Poorly graded SAND with CLAY (or SILTY CLAY)

Poorly graded SAND with CLAY and GRAVEL
(or SILTY CLAY and GRAVEL)

Lean CLAY

ORGANIC elastic SILT with SAND

SANDY ORGANIC elastic SILT with GRAVEL
GRAVELLY ORGANIC elastic SILT
GRAVELLY ORGANIC elastic SILT with SAND

GW-GC

GP-GM

GP-GC

GM

SAMPLER GRAPHIC SYMBOLS

OL

OL

CH

MH

OH

OL/OH

ORGANIC SOIL
ORGANIC SOIL with SAND
ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL
SANDY ORGANIC SOIL with GRAVEL
GRAVELLY ORGANIC SOIL
GRAVELLY ORGANIC SOIL with SAND

OH

SM

SC

GW

GW-GM

CL

CL-ML

ML

COBBLES and BOULDERS
BOULDERS

PT

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

SILTY CLAY
SILTY CLAY with SAND
SILTY CLAY with GRAVEL

SANDY SILTY CLAY
SANDY SILTY CLAY with GRAVEL
GRAVELLY SILTY CLAY
GRAVELLY SILTY CLAY with SAND

SILT with SAND
SILT with GRAVEL

SANDY SILT
SANDY SILT with GRAVEL

PEAT

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with CLAY (or SILTY CLAY)

Well-graded SAND

Well-graded SAND with GRAVEL

Well-graded SAND with SILT and GRAVEL

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with CLAY and SAND
(or SILTY CLAY and SAND)

Poorly graded SAND

Poorly graded SAND with GRAVEL

Poorly graded SAND with SILT and GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY

SANDY ORGANIC fat CLAY with GRAVEL
GRAVELLY ORGANIC fat CLAY
GRAVELLY ORGANIC fat CLAY with SAND

Elastic SILT

ORGANIC elastic SILT with GRAVEL

SANDY elastic ELASTIC SILT

SILTY, CLAYEY SAND

Group Names

SC-SM

Graphic / Symbol Graphic / Symbol Group Names

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

Standard California Sampler

Modified California Sampler

Well-graded SAND with SILT

SW-SC

SP-SM

Consolidation (ASTM D 2435-04)

Compaction Curve (CTM 216 - 06)

Liquid Limit, Plastic Limit, Plasticity Index
(AASHTO T 89-02, AASHTO T 90-00)

Collapse Potential (ASTM D 5333-03)

Sand Equivalent (CTM 217 - 99)

Corrosion, Sulfates, Chlorides (CTM 643 - 99;
CTM 417 - 06; CTM 422 - 06)

GRAVELLY SILT
GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND
ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

C

Consolidated Undrained Triaxial (ASTM D 4767-02)

Lean CLAY with SAND
Lean CLAY with GRAVEL

SANDY lean CLAY with GRAVEL

ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY
GRAVELLY ORGANIC lean CLAY with SAND

Fat CLAY

Elastic SILT with GRAVEL

SANDY elastic SILT
SANDY elastic SILT with GRAVEL
GRAVELLY elastic SILT
GRAVELLY elastic SILT with SAND

ORGANIC elastic SILT

SANDY ORGANIC SILT with GRAVEL
GRAVELLY ORGANIC SILT
GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

PI

Particle Size Analysis (ASTM D 422-63 [2002])

Point Load Index  (ASTM D 5731-05)

R-Value (CTM 301 - 00)

Specific Gravity (AASHTO T 100-06)

Shrinkage Limit (ASTM D 427-04)

Swell Potential (ASTM D 4546-03)

Pocket Torvane

Unconfined Compression - Soil (ASTM D 2166-06)
Unconfined Compression - Rock (ASTM D 2938-95)

CL

CU

PL

Pressure MeterPM

Pocket Penetrometer

SG

SW

TV

UC

Well-graded SAND with CLAY and GRAVEL
(or SILTY CLAY and GRAVEL)

ORGANIC lean CLAY with SAND
ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY
SANDY ORGANIC lean CLAY with GRAVEL

Fat CLAY with SAND
Fat CLAY with GRAVEL

SANDY fat CLAY
SANDY fat CLAY with GRAVEL
GRAVELLY fat CLAY
GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY
ORGANIC fat CLAY with SAND
ORGANIC fat CLAY with GRAVEL

SANDY ORGANIC fat CLAY

Elastic SILT with SAND

UU Unconsolidated Undrained Triaxial
(ASTM D 2850-03)

UW Unit Weight (ASTM D 4767-04)

Vane Shear (AASHTO T 223-96 [2004])VS

CP

PP

R

SL

CR

SE

Direct Shear (ASTM D 3080-04)DS

Expansion Index (ASTM D 4829-03)EI

Moisture Content (ASTM D 2216-05)M

OC Organic Content (ASTM D 2974-07)

Permeability (CTM 220 - 05)P

PA

Well-graded GRAVEL

Poorly graded GRAVEL with SILT

GRAVELLY lean CLAY with SAND

BORING RECORD LEGEND

Date:

A-1

Plate:This log is part of the report prepared by Parikh Consultants, Inc. for the named project and should be read together with that report for complete
interpretation.  This summary applies only at the location of this boring and at the time of drilling.  Subsurface conditions may differ at other locations and
may change at this location with the passage of time.  The data presented is a simplification of actual conditions encountered.
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 VINTAGE PARKWAY SETTLEMENT

FOSTER CITY, CALIFORNIA

2.0 - 4.0

> 4.0

2.0 - 4.0

Pocket
Penetrometer (tsf)

Soft 0.25 - 0.50 0.25 - 0.50 0.12 - 0.25

< 0.25

0.25 - 0.500.50 - 1.00.50 - 1.0Medium Stiff

Hard

Very Stiff

Low

Very Loose

Loose

SPT N60 - Value (blows / foot)

PLASTICITY OF FINE-GRAINED SOILS

Cobble

Coarse

Fine No. 4 Sieve to 3/4 inch

Coarse No. 10 Sieve to No. 4 Sieve

No. 40 Sieve to No. 10 SieveMedium

Fine No. 200 Sieve to No. 40 Sieve

0.50 - 1.01.0 - 2.01.0 - 2.0Stiff

CONSISTENCY OF COHESIVE SOILS

SizeDescriptor

Silt and Clay Passing No. 200 Sieve

Absence of moisture, dusty, dry to the touchDry

Damp but no visible water

Descriptor

Dense

Medium Dense

5 - 10

11 - 30

0 - 4

31 - 50

Descriptor

Moist

MOISTUREAPPARENT DENSITY OF COHESIONLESS SOILS

Wet

> 50Very Dense

Criteria

Visible free water, usually soil is below
water table

Descriptor Field Approximation
Unconfined Compressive
Strength (tsf) Torvane (tsf)

Easily penetrated several inches by thumb

Can be penetrated several inches by thumb
with moderate effort

Readily indented by thumb but penetrated
only with great effort

PERCENT OR PROPORTION OF SOILS

Sand

Boulder

Criteria

Trace

Gravel

Descriptor

> 12 inches

3/4 inch to 3 inches

3 to 12 inches

5 to 10%Few

15 to 25%Little

30 to 45%Some

50 to 100%Mostly

Nonplastic

High

Easily penetrated several inches by fist

Readily indented by thumbnail

Indented by thumbnail with difficulty

Descriptor Criteria

A 1/8-inch thread cannot be rolled at any water content.

The thread can barely be rolled, and the lump cannot be formed when drier than the plastic limit.

The thread is easy to roll, and not much time is required to reach the plastic limit; it cannot be rerolled after
reaching the plastic limit.  The lump crumbles when drier than the plastic limit.

CEMENTATION

Descriptor Criteria

Medium

Strong

Moderate

Weak

Crumbles or breaks with considerable
finger pressure.

Particles are present but estimated
to be less than 5%

Will not crumble or break with finger
pressure.

Crumbles or breaks with handling or
little finger pressure.

SOIL PARTICLE SIZE

It takes considerable time rolling and kneading to reach the plastic limit.  The thread can be rerolled several times
after reaching the plastic limit.  The lump can be formed without crumbling when drier than the plastic limit.

Very Soft < 0.25 < 0.12

1.0 - 2.0

> 2.0> 4.0

NOTE:  This legend sheet provides descriptors and associated
criteria for required soil description components only.

REFERENCE: Caltrans Soil and Rock Logging, Classification,
and Presentation Manual (2010).

BORING RECORD LEGEND

Date:

A-2

Plate:This log is part of the report prepared by Parikh Consultants, Inc. for the named project and should be read together with that report for complete
interpretation.  This summary applies only at the location of this boring and at the time of drilling.  Subsurface conditions may differ at other locations and
may change at this location with the passage of time.  The data presented is a simplification of actual conditions encountered.
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ASPHALT Concrete+Treated Permeable Base (TPB).

SILTY SAND with GRAVEL (SM); loose; gray; moist;
coarse to fine SAND; Gravel size up to 3/4"
FILL: PLACED DURING BRIDGE CONSTRUCTION
(~1991).

CLAYEY SAND with GRAVEL (SC); medium dense;
dark gray; moist; coarse to fine SAND; FILL: PLACED
DURING ROADWAY CONSTRUCTION (~1976).

SILTY SAND with GRAVEL (SM); medium dense;
brown; moist; coarse to fine SAND.

CLAYEY GRAVEL with SAND (GC); medium dense;
gray; moist.

Fat CLAY (CH); very soft; gray; wet; high plasticity
fines; BAY MUD.

SPT HAMMER TYPE

Automatic, 140 lb

DRILL RIG

B40

BOREHOLE BACKFILL AND COMPLETION

DRILLING CONTRACTOR

Exploration Geoservices, Inc

LOGGED BY

El Bhangoo
BEGIN DATE

9-19-14
COMPLETION DATE

9-19-14

AFTER DRILLING (DATE)

SURFACE ELEVATION

DRILLING METHOD

Hollow-Stem Auger

GROUNDWATER
READINGS

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

A-14-001

DURING DRILLING
13.0 ft

HAMMER EFFICIENCY, ERi

36%
SAMPLER TYPE(S) AND SIZE(S) (ID)

MC
TOTAL DEPTH OF BORING

25.0 ft

BOREHOLE DIAMETER

8 in

BOREHOLE LOCATION (Offset, Station, Line)
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DESCRIPTION

Plate:This log is part of the report prepared by Parikh Consultants, Inc. for the named project and should be read together with that report for complete
interpretation.  This summary applies only at the location of this boring and at the time of drilling.  Subsurface conditions may differ at other locations and
may change at this location with the passage of time.  The data presented is a simplification of actual conditions encountered.
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Bottom of borehole at 25.0 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (June 2007) except as noted on
the Soil or Rock Legend or below.
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DESCRIPTION

Plate:This log is part of the report prepared by Parikh Consultants, Inc. for the named project and should be read together with that report for complete
interpretation.  This summary applies only at the location of this boring and at the time of drilling.  Subsurface conditions may differ at other locations and
may change at this location with the passage of time.  The data presented is a simplification of actual conditions encountered.
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ASPHALT Concrete+Treated Permeable Base (TPB).

SILTY SAND with GRAVEL (SM); medium dense;
dark gray; moist; coarse to fine SAND; Gravel size up
to 1/2"
FILL: PLACED DURING BRIDGE CONSTRUCTION
(~1991).

CLAYEY SAND with GRAVEL (SC); dense; gray;
moist; coarse to fine SAND.

Lean CLAY (CL); very stiff; gray; moist; medium
plasticity fines; FILL: PLACED DURING ROADWAY
CONSTRUCTION (~1979).

CLAYEY SAND with GRAVEL (SC); dense; brown;
moist; coarse to fine SAND.
Lean CLAY with GRAVEL (CL); medium stiff; dark
gray; moist; medium plasticity fines.

Fat CLAY (CH); very soft; gray; wet; high plasticity
fines; BAY MUD.

SPT HAMMER TYPE

Automatic, 140 lb

DRILL RIG

B40

BOREHOLE BACKFILL AND COMPLETION

DRILLING CONTRACTOR

Exploration Geoservices, Inc

LOGGED BY

El Bhangoo
BEGIN DATE

9-19-14
COMPLETION DATE

9-19-14

AFTER DRILLING (DATE)

SURFACE ELEVATION

DRILLING METHOD

Hollow-Stem Auger

GROUNDWATER
READINGS

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

A-14-002

DURING DRILLING
13.0 ft

HAMMER EFFICIENCY, ERi

36%
SAMPLER TYPE(S) AND SIZE(S) (ID)

TOTAL DEPTH OF BORING

30.5 ft

BOREHOLE DIAMETER

8 in

BOREHOLE LOCATION (Offset, Station, Line)

.
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DESCRIPTION

Plate:This log is part of the report prepared by Parikh Consultants, Inc. for the named project and should be read together with that report for complete
interpretation.  This summary applies only at the location of this boring and at the time of drilling.  Subsurface conditions may differ at other locations and
may change at this location with the passage of time.  The data presented is a simplification of actual conditions encountered.
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Fat CLAY (CH); very soft; gray; wet; high plasticity
fines; BAY MUD. layer description continued from
previous page
Fat CLAY (CH) (continued).

Bottom of borehole at 30.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (June 2007) except as noted on
the Soil or Rock Legend or below.
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DESCRIPTION

Plate:This log is part of the report prepared by Parikh Consultants, Inc. for the named project and should be read together with that report for complete
interpretation.  This summary applies only at the location of this boring and at the time of drilling.  Subsurface conditions may differ at other locations and
may change at this location with the passage of time.  The data presented is a simplification of actual conditions encountered.
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ATTACHMENT 1 Attachment 6Attachment 6
Typical Caltrans Cellular Concrete Lightweight Embankment

Material Specifications



 

Replace "Reserved" in section 19-10 with: 
19-10  CELLULAR CONCRETE LIGHTWEIGHT EMBANKMENT MATERIAL 

19-10.01  GENERAL 
19-10.01A Summary 
Section 19–10 includes specifications for placing cellular concrete lightweight embankment material to the 
lines, grades and dimensions shown. 

Cellular concrete is designated on the plans as Class I through Class VI as shown in the following table: 

 

Cellular 
Concrete Class 

Cast Density 
Pcf 

Minimum Compressive
Strength at 28 days* 

psi 
I 24-29 10 
II 30-35 40 
III 36-41 80 
IV 42-49 120 
V 50-79 160 
VI 80-90 300 

*Compressive Strength determined using ASTM C 495 as modified herein 

19-10.01B Submittals 
19-10.01B(1) Mix Design 
Submit a mix design that will produce a cast density at point of placement and a minimum compressive 
strength for the class described. Include laboratory data using the mix design verifying cast density and 
strength requirements. 

Field qualification test reports must be certified with a signature by an official in responsible charge of the 
laboratory performing the tests. 

 
19-10.01B(2) Quality Control and Placement Plan 
Submit a cellular concrete quality control and placement plan 10 working days before placement of 
embankment material.  Placement of cellular concrete shall be in accordance with the information 
provided in the quality control plan. 

The submitted plan shall provide, as a minimum, the following elements: 

1. An organization chart including names, telephone numbers, current certifications and/or titles, and 
roles and responsibilities of all those involved in the quality control program.  

2. The process of communication by which quality control information will be disseminated to the 
appropriate persons, including materials suppliers.  

3. Written evidence that cellular concrete installer is certified by and approved by the foam agent 
manufacturer  

4. Location of equipment and batching areas. 
5. Proposed construction sequence and schedule. 
6. Type of equipment and tools to be used. 
7. Material list of items and manufacturer's specifications 
8. A copy of the AASHTO accreditation for your laboratory conducting the testing for compressive 

strength testing of cellular concrete cylinders.  
 

19-10.02  MATERIALS 
19-10.02A General 
All materials shall be delivered, stored and handled per recommendations of cellular concrete 
manufacturer.  



19-10.02B Admixtures 
Admixtures for accelerating the set time may be used under the manufacturer's recommendations. A 
foaming agent must be used and tested in accordance with ASTM C 796.  

19-10.02B Water 
Mixing water shall be potable and free of deleterious amounts of acids, alkali, salts, oils, and organic 
materials in accordance with Section 90-1.02D. 

19-10.02C Portland cement 
Portland cement must comply with ASTM C 150, Types II/ V. Pozzolans and other cementitious materials 
may be used when approved by the manufacturer of the foaming agent. Fly ash and natural pozzolans 
must comply with ASTM C 618. Ground granulated blast furnace slag must comply with ASTM C 989, 
grade 100 or 120. 

19-10.03  CONSTRUCTION 
19-10.03 (A) Specialized Batching, Mixing, and Placing Equipment 

Batching, mixing and placing equipment shall be capable of producing material that meets the 
requirements of this Section.  Cement and water may be premixed and delivered to the site.  Foam shall 
be added and mixed at the site using aforementioned equipment.   

19-10.03 (B) Personnel Requirements 

The cellular concrete installer shall be certified and approved in writing by the foam agent manufacturer.  
The installer’s foreman shall have a minimum of 2 years experience in this work and shall have worked 
on at least three successful cellular concrete projects. 

The installer shall use adequate numbers of skilled workers who are thoroughly trained and experienced 
in the necessary crafts and who are familiar with the specified requirements and the methods needed for 
proper performance of the work. 

The Contractor’s Representative shall be experienced in the placement of cellular concrete and shall be 
on site full-time during placement. 

19-10.03 (C) Quality Control and Quality Assurance Testing 

19-10.03 C(1) Cast Density 

During placement of the initial batch, the installer shall check the density and adjust the mix as required to 
obtain the manufacturer’s specified cast density at point of placement.  

At the point of placement, the density must comply with the specified cast density. A single cast density 
test must represent the lesser of 100 cy or 2 hours production. 

19-10.03 C(2) Compressive Strength 

The compressive strength must be tested under ASTM C 495 except as follows: 

1. Furnish a sufficient quantity of molded and cured cylinders specimens. Unless otherwise 
approved, the specimens must be 3 x 6 inch cylinders.  During molding, place the concrete in 2 
equal layers and raise and drop the cylinders 1 inch, 3 times on a hard surface or lightly tap the 
side or bottom of the cylinder to close any accidental entrained air. No rodding is allowed. 

2. At a minimum, prepare a set of 4 test cylinders for each 400 CY of cellular concrete placed or a 
minimum of 2 sets of 4 cylinders each per day (whichever is greater). Specimens must be 
covered and protected immediately after casting to prevent damage and loss of moisture. 
Specimens should be cured in the molds for up to 7 days and then removed from the mold and 
moist cured. Stop moist curing specimens from 24 to 72 hours before the 28 day compressive 
strength test and allow to air dry. Specimens must not be oven dried. 

 
 

 



19-10.03 C(3) Acceptance Testing 

At a minimum, provide 3 test cylinders for each 400 CY of cellular concrete placed or a minimum of 2 sets 
of 4 cylinders each per day (whichever is greater) to Engineer. Specimens must be covered and 
protected immediately after casting to prevent damage and loss of moisture. 

19-10.03 (D) Site Preparation  

Subgrade to receive embankment material must be free of all loose and extraneous material. Subgrade 
must be uniformly moist, and any excess water standing on the surface must be removed before placing 
embankment material. 

19-10.03 (E) Placement 

Cellular concrete shall be a homogeneous mixture and all materials shall be approved prior to use. 

Cellular concrete must be job site mixed with foaming agent and placed with equipment specialized for 
cellular concrete lightweight material. Cement and water may be premixed and delivered to the job site 
and foaming agent added on site. Once mixed, the cellular concrete shall be conveyed promptly to the 
location of placement without excessive handling. 

Cellular concrete lift thicknesses must not exceed 3 feet. After curing for 12 hours, any crumbling area on 
the surface must be removed and scarified before the next layer is placed. Surface stepping to achieve 
grade and super elevation under the pavement must not be less than 5 inches nor more than 6 inches in 
thickness. 

A minimum 12 hour curing period between lifts is required. If ambient temperatures are anticipated to be 
below 32 degrees F within 8 hours after cellular concrete placement, mixing water must either be heated 
as approved by foaming agent the manufacturer or placement must be prohibited. Cellular concrete must 
not be placed on frozen ground. Cellular concrete shall not be placed in wet ground condition. Dewatering 
is necessary where groundwater is present.  

Any material that does not meet the minimum specified strength within 28 days shall be removed and 
replaced by the Contractor at no additional cost. 

Paving machines, heavy construction equipment shall not be permitted on cellular concrete until it has 
attained the specified 28 days compressive strength. 

19-10.03 (G) Acceptance 

The contractor shall rectify any cellular concrete material rejected by the Engineer that does not meet the 
minimum required material properties or is not installed in accordance with this specification.  Corrective 
measures are subject to the approval of the Engineer. Accepted corrected measures will be performed by 
the contractor at no additional cost to the State or extension of the contract time.  This includes removal 
and replacement of rejected cellular concrete material not meeting the minimum material requirements or 
installed in accordance with this specification. 

19-10.04 PAYMENT 

The quantity of Cellular Concrete Lightweight Embankment Material for which payment will be made will 
be the quantity shown on the contract documents that is acceptably placed.  The total volume of the 
respective classes of cellular concrete embankment placed will be verified in CY by the Engineer from 
dimensions shown in the contract documents, plus or minus the changes that have been made in 
accordance with a written order from the Engineer. 

The net volume of Concrete Lightweight Embankment Material, verified as specified above, will be paid 
for at the contract unit price per CY for each respective class of cellular concrete.   

Payment shall be full compensation for preparation of written submittals, material testing, coordination of 
and scheduling of cellular concrete placement, specialized equipment to mix, transport and place cellular 
concrete, groundwater control and temporary shoring, and include all associated costs such as materials, 
labor, equipment and incidentals necessary to complete the contract. 

 



ATTACHMENT 1 Attachment 6Attachment 7
Typical Schematic Diagram Showing Removal Depth and

Limit of Fill
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PLAN AND PROFILE - VINTAGE PARK AT CHESS DRIVE
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