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1616 EAST 17th STREET, SANTA ANA, CALIFORNIA  92705-8509     (714) 245-2920  Fax: (714) 245-2950 

 

 

February 25, 2020 

 

Project No. 2019-011 

 

Ms. Sheila Amparo, PE 

BKF Engineers 

4675 MacArthur Court, Suite 400 

Newport Beach, CA 92660 

 

Subject: Pavement Design Memorandum  

  Lakewood Boulevard and Florence Avenue Intersection Improvement  

  Downey, California 

 

Dear Ms. Amparo: 

INTRODUCTION 

This memorandum summarizes the results of geotechnical services performed by Diaz•Yourman & 

Associates (DYA) for the proposed improvements along Lakewood Boulevard and Florence Avenue at its 

intersection in the City of Downey, California (Project). The purpose of this Project is to reduce the traffic 

congestion, which will lead to decreasing the air pollution, noise pollution, and the high number of 

accidents. Particularly, improving traffic circulation and mobility within Interstate (I-)605 Freeway 

Corridor will minimize congestion along the Lakewood Boulevard and Florence Avenue Corridors.  

The Project is located at the intersection of Lakewood Boulevard and Florence Avenue, with the limits of 

work extending approximately 100 feet on departure sides and 300 feet on the approach sides. The Project 

location is shown on Figure 1.  

PROPOSED IMPROVEMENTS 

The Project will improve the capacity and operation of the intersection by providing the following 

improvements: 

 Adding dual left-turn lanes on both approaches to Lakewood Avenue. 

 Adding a dedicated right-turn lane on westbound of Florence Avenue. 

 Reconstructing the pavement to concrete pavement. 

 Redesigning the signing and striping. 

 Modifying the traffic signals. 

 Modifying the storm drain system. 

We understand that the proposed pavement reconstruction will use Portland Cement Concrete (PCC).   
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The purpose of our geotechnical services was to provide geotechnical input for pavement design and to 

investigate the pavement thickness on Lakewood Boulevard and Florence Avenue. Geotechnical services 

consisted of conducting a field exploration and performing laboratory testing and engineering analyses to 

develop conclusions and recommendations regarding new rigid pavements sections and grading 

operations. 

 

Figure 1 - VICINITY MAP 

DATA REVIEW 

Project plans as part of Lakewood Boulevard Improvements – Recycled Water Improvements were 

provided by the City for review. In addition to this, the City provided a contractors change condition 

claim letter (City of Downey Fax/Email Transmittal, 2011). The project plans and change condition letter 

were included in Attachment 1. We also reviewed some boring logs from GeoTracker database to 

substantiate our subsurface characterization. Those boring logs are also included in the Attachment 1. 

FIELD EXPLORATION 

The exploration plan (boring and coring) was developed by the City. The field exploration, conducted on 

October 24 and 28, 2019, consisted of hand-augering four soil borings to a depth of 1½ feet to 5½ feet 
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and collecting eight pavement core samples at the locations shown on the site plan in Attachment 2. 

Based on our scope, hand-augering to a maximum depth of 5 feet was selected as the exploration 

technique. Soil samples were collected at various depths. In addition, based on the discussions with the 

City and BKF, on January 13, 2020, the following cores were revaluated to determine the thickness of the 

base material: C-3, C-4, C-5, C-6 and C-7.  The boring logs are presented in Attachment 2.   

LABORATORY TESTING 

Soil samples collected from the borings were re-examined in the laboratory to substantiate field 

classifications.  Selected soil samples were tested for moisture content, percent passing the No. 200 sieve, 

sieve analysis, Atterberg limits, compaction characteristics, R-value, and corrosion potential (pH, 

electrical resistivity, soluble chlorides, and soluble sulfates).  The soil samples tested are identified on the 

boring logs.  Laboratory test data are summarized on the boring logs in Attachment 2 and presented on 

individual test reports in Attachment 3. 

SITE CONDITIONS 

The Project site was located in commercial and residential zones. Florence Avenue runs in a 

predominately east-west direction, while Lakewood Boulevard runs in a north-south direction. Florence 

Avenue and Lakewood Boulevard each have three traveling lanes with a left-turn lane. The existing 

surface pavement on Florence Avenue is PCC. On Lakewood Boulevard and the intersection, surface 

pavement consisted of AC. Concrete curbs and gutters were present along both streets. The PCC 

pavement surface condition within our Project limits along Florence Avenue was observed to be in 

predominately fair condition. The distresses included longitudinal cracks, transverse cracks, corner 

cracks, joint faulting, and spalling. The AC pavement surface condition within our Project limits along 

Lakewood Boulevard was in fair to good condition with transverse and longitudinal cracks. At some 

locations, bleeding and significant raveling were witnessed. 

Based on our borings, the existing structural sections at Lakewood Boulevard consisted of approximately 

3 to 16 inches of AC and 0 to 10 inches of aggregate base (AB). However, at one location (Lane #2 

northbound Lane on the approach side, cement-treated base (CTB) was encountered beneath the AC 

(Boring B-1). The thickness of this CTB could not be measured at the field during the exploration; 

however, we suspect this is thicker than an inch. A detailed investigation can be performed to better 

characterize this layer’s vertical and lateral extent if this information is considered necessary during the 

construction. The existing pavement structural sections at Florence Avenue consisted of approximately 

8.5 to 10 inches of PCC and 6 inches of AB. Refer Table 1  for details of the existing pavement sections 

and subgrades.    
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Table 1 - EXISTING PAVEMENT SECTIONS 

ID LOCATION 

AC/PCC BASE 

SUBGRADE 
Type 

Thickness 

(inches) 

Description 

Type 

Thickness 

(inches) 

B-11 Approach (#2 Lane) NB on 

Lakewood Blvd  
AC 8.5 

1-inch or thicker 

CTB 
-- 

Silty Sand with 

Gravel 

B-2 Departure (#2 Lane) NB on 

Lakewood Blvd  
AC 7 No Base -- 

Silty Sand with 

Gravel 

B-3 Approach (#2 Lane) SB on 

Lakewood Blvd 
AC 5 No Base -- Silty sands 

B-4 
Departure (#3 Lane) SB on 

Lakewood Blvd  
AC 14 AB 10 

Silty Sand with 

Gravel 

C-1 
Approach (#3 Lane) NB on 

Lakewood Blvd 
AC 8.5 -- Not Investigated -- 

C-2 
Approach (#1 Lane) NB on 

Lakewood Blvd  
AC 3 -- Not Investigated -- 

C-3 
Approach (#3 Lane) WB on 

Florence Ave  
PCC 9.5/9.52 AB 6 Silty sand 

C-4 
Departure (#1 Lane) NB on 

Lakewood Blvd  
AC 10/202 No Base -- -- 

C-5 
Approach (#3 Lane) SB on 

Lakewood Blvd  
AC 10/82 AB 22 Silty sand 

C-6 
Approach (#1 Lane) SB on 

Lakewood Blvd  
AC 7/162 No Base --  -- 

C-7 
Approach (#3 Lane) EB on 

Florence Ave  
PCC 8.5/102 AB 62 Silty sand with gravel 

C-8 
Departure (#1 Lane) SB on 

Lakewood Blvd  
AC 7.5 -- Not Investigated -- 

Note(s): 

1. Depth of exploration was terminated at 1.5 feet because of very dense drilling condition. The CTB section could be thicker than 

one inch.  

2. Based on the investigation on January 13, 2020. These corings were performed next to the original coring locations. 

 NB= Northbound; SB= Southbound; PCC = Portland cement concrete; AB = Aggregate Base;  

 AC = asphalt concrete; CTB = cement treated base. 

 See Site Plan in Attachment 2 for boring and coring locations. 
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SUBSURFACE CONDITIONS 

Based on reviewing four hand-auger boring logs and previous boring logs obtained from GeoTracker, the 

subsurface soils consisted of silty sands, silty sand with gravels, clayey sands, poorly graded sand with 

gravel, and silt. The in situ moisture content ranged from 5% to 13%. The material passing Sieve No. 200 

ranged from 8% to 40%. Based on one compaction test (ASTM 1557), the maximum dry density was 

determined as 118 pcf with optimum moisture content of 10.5%. California R-values of the subgrade soils 

ranged from 55 to 78.  Groundwater was not encountered in the borings to the depths explored.  

CONCLUSIONS AND RECOMMENDATIONS 

Based on the existing pavement distresses, the existing pavement sections (non-existence of base 

materials at some locations), and anticipated traffic, the City’s desired PCC replacement is feasible from a 

geotechnical perspective. The existing pavement sections, including a portion of the subgrade soils, can 

be excavated to construct the new PCC pavements within the Project limits. As noted in the previous 

sections, the contractor needs to be aware of the CTB layer and select the appropriate equipment.  

PAVEMENT DESIGN 

The recommended minimum PCC pavement thicknesses are presented on Figure 2 and are based on the 

following: 

 Caltrans Type II soil – Based on the soils encountered below the pavement sections, the soils can 

be considered Type I. However, the soils encountered in the northeast and southeast corners of 

the intersection show silt and sandy silt soil types. Therefore, we judge that pavement design for 

the section should be based on Caltrans Soil Type II.   

 Caltrans and AASHTO design methods. 

 Traffic index (TI) of 11.5 provided by BKF Engineers. 
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COURSE 

MINIMUM THICKNESS (inches) 

Florence Avenue and Lakewood Boulevard, South Coast, Type II Subgrade Soil, TI =11.5 

Caltrans Design Method 
AASHTO Design Method 

JPCP1 JPCP CRCP2 

JPCP 10.5 10.5 -- 11 

CRCP -- -- 9.5 -- 

BB3 yes -- -- -- 

HMA-A4 -- 3.0 3.0 -- 

AB5 -- -- -- 7 

LCB6 4.5 -- -- -- 

AS7 7.5 7.5 7.0 -- 

Basement Soil8 12 12 12 12 

Notes: 

1. JPCP = jointed plain concrete pavement. JPCP should satisfy the requirements of Section 40 (Caltrans, 2018b); JPCP are doweled. 

2. CRCP = continuously reinforced concrete pavement should satisfy the requirements of Section 40 (Caltrans, 2018b).  

3. BB = bond breaker. BB should be in accordance with Section 36-2 (Caltrans, 2018b). 

4. HMA-A = HMA-A should satisfy the requirements of Section 39 (Caltrans, 2018b). 

5. AB = Aggregate Base Course; Class 2 aggregate base in accordance Section 26 (Caltrans, 2018b); or crushed aggregate base (CAB) or crushed miscellaneous 

base (CMB) in accordance with Greenbook Sections 200-2.2 and 200-2.4 (Building News, 2018), respectively.  The minimum relative compaction is 95%.  

6. LCB = lean concrete base. LCB should satisfy the requirements of Section 28 (Caltrans, 2018b). 

7. AS = Class 2 aggregate subbase. AS should satisfy the requirements of Section 26 (Caltrans, 2018b). The minimum relative compaction is 95%. 

8. Basement soils compacted to a minimum of 95% relative compaction.  

 Based on existing borings information from others study, current R-values test results and type of soils, subsurface soils are judged to be Type II soil.  

Figure 2 – NEW RIGID PAVEMENT STRCUTURAL SECTION  
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EARTHWORK 

Prior to start of construction, all utilities should be located in the field and rerouted, removed, abandoned, 

or protected.  The areas should be excavated to the planned subgrade elevation.  Pavement and concrete 

should be separated for recycling.  In areas where fill is required to achieve subgrade elevations, the 

stripped area should be: 

 Scarified to a minimum depth of 8 inches. 

 Moisture-conditioned to near optimum moisture content. 

 Compacted to at least 95% relative compaction
1
.  

Fill and backfill should be compacted by: 

 Placing in loose layers less than 8 inches thick. 

 Moisture-conditioning to near optimum moisture content. 

 Compacting to at least 95% relative compaction. 

The basement soil of the pavement sections, aggregate subbase (AS), and AB should be compacted to at 

least 95% relative compaction.  Proper moisture-conditioning will be required during the grading 

operations. 

If unanticipated subgrade soils that preclude compaction are encountered during construction, they should 

be overexcavated to a sufficient depth that a firm and unyielding surface is achieved at the planned 

bottom of the excavation or the base of fill.  Overexcavation limits, if required, are best and most 

accurately determined in the field after the subgrade is exposed and proof rolled.  Using geogrids and/or 

easily compacted material, such as crushed rock, can reduce the depth of excavation.  Import embankment 

materials for fill should meet Caltrans criteria as specified in Section 19 of Caltrans Standard 

Specifications (Caltrans, 2018b).  

Import fill material if required should meet the criteria in Table 2. 

Table 2 - IMPORT FILL CRITERIA 

CRITERIA IMPORT FILL 

Maximum particle size (inches) 2 

Maximum liquid limit (%) 30 

Maximum plasticity index (%) 10 

Maximum percentage passing the #200 sieve (%) 30 

Minimum California R-value 40 

 

                                                
1 

Relative compaction refers to the in-place dry density of soil expressed as a percentage of the maximum dry density of the same 

material, as determined by ASTM International (ASTM) D1557 test method.  Optimum moisture content is the moisture content 
corresponding to the maximum dry density, as determined by the ASTM D1557 test method. 
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SOIL CORROSION POTENTIAL 

One soil sample was tested for pH, soluble chloride and soluble sulfate, and soil electrical resistivity for 

corrosion potential.  The test values are summarized in Table 3.   

Analytical chemical test results indicated 42.8 parts per million (ppm) soluble sulfate concentrations in 

the near-surface soils.  Also presented in Table 3 are Caltrans (2018a) and County of Los Angeles (2013) 

corrosion criteria.  Based on Caltrans standards and the chemical test results, the on-site soils are 

classified as non-corrosive to buried metal pipes.   

Table 3 - CORROSION POTENTIAL 

CONSTITUENT CRITERIA FOR CORROSIVE MATERIALS VALUES 

pH1 <5.5 9.8 

Soluble sulfate content1 (ppm) >2,000 42.8 

Soluble chloride content1 (ppm) >500 6.2 

Electrical resistivity2 (ohm-cm) <1,000 7,303 

Note(s): 

1. Caltrans (2018a) 

2. County of Los Angeles (2013) 

 ppm = parts per million 

 

Borrow soils imported to the Project site should be tested for corrosion potential. 

LIMITATIONS 

This memorandum has been prepared for the Project based on a scope provided by BKF Engineers. The 

data, opinions, and recommendations contained in this memorandum are applicable to the specific design 

element(s) and location(s) that are the subject of this memorandum.  They have no applicability to any 

other design elements or to any other locations, and any and all subsequent users accept any and all 

liability resulting from any use or reuse of the data, opinions, and recommendations without the prior 

written consent of DYA. 

Services performed by DYA have been conducted in a manner consistent with that level of care and skill 

ordinarily exercised by members of the profession currently practicing in the same locality under similar 

conditions. No other representation, expressed or implied, and no warranty or guarantee is included or 

intended. 

This memorandum is intended for use only for the Project described.  In the event that any changes in the 

nature, design, or location of the facilities are planned, the conclusions and recommendations contained in 

this memorandum should not be considered valid unless the changes are reviewed and conclusions of this 

report modified or verified in writing by DYA.  We are not responsible for any claims, damages, or 

liability associated with the interpretation of subsurface data obtained from limited boring and nearby 

geotechnical data or reuse of the subsurface data or engineering analyses without our express written 

authorization. 
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We appreciate the opportunity to work with you on this Project.  Please call if you have any questions. 

 

Sincerely,  

 

DIAZ•YOURMAN & ASSOCIATES 

 

 

 

Britton Howay, EIT 

Staff Engineer 

 
 
 

 

S. Niranjanan, PE, GE 

Geotechnical Engineer 

 

BH/SN:dr 

Attachment 1: Existing Data 

Attachment 2: Boring Logs 

Attachment 3: Laboratory Testing 
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LOG OF EXPLORATORY BORING

DATE DRILLED:
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COMPLETION DETAIL
GROUNDWATER WELL
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REVISION DATE: MARCH 10, 2006: KRJ

Chevron Environmental Management Company

Former Service Station #9-2436

Jeff Nobriga
James Haslett, PG #5641

Cascade Drilling, Inc.

LAR 8" Hollow Stem Auger
 Split Spoon

10030 Lakewood Boulevard, Downey, California
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ATTACHMENT 2 

 

EXPLORATION PLAN AND BORING LOGS  



Legend
DYA Boring Locations

DYA Coring Locations

Figure 2 - SITE PLAN
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ASPHALT CONCRETE (AC): 8.5 inches

Cement Treated Base (CTB) = 1 inch*
POORLY GRADED SAND with GRAVEL (SP): light brown;

moist; dense; coarse to fine SAND; coarse to fine
GRAVEL; cemented material; micaceous

Refusal at 1.5 due to gravelly layer.
No groundwater encountered.
Boring backfilled with pea gravel.
Surface patched with rapid set concrete and dyed black.
Elevation based on Google Earth.
*CTB could be thicker than one inch.

LOGGED BY:

BORING DIAMETER (inches):

10/24/19

LONGITUDE:

10/24/19

AA

DATE COMPLETED: 10/28/19

Hand Auger

LATITUDE: 33.946879 -118.117453

DATE STARTED:

CHECKED BY:

Hand Auger

1.5

DRILLING METHOD:

BORING DEPTH (feet):

BH

DRILLING EQUIPMENT:

BORING LOCATION: 127ELEVATION (feet):See Figure No. 2See Figure No. 2
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8

16

7

13

ASPHALT CONCRETE (AC): 7 inches

POORLY GRADED SAND with SILT and GRAVEL
(SP-SM): dark yellowish brown; moist; loose; coarse to
fine SAND; coarse to fine GRAVEL; micaceous

CLAYEY SAND with GRAVEL (SC): dark yellowish brown;
moist; loose; coarse to fine SAND; coarse to fine
GRAVEL; micaceous

SILTY SAND (SM): dark yellowish brown; moist; soft; trace
coarse GRAVEL; micaceous

olive brown; no trace coarse GRAVEL

End of boring at 5.5 feet.
No groundwater encountered.
Boring backfilled with pea gravel.
Surface patched with rapid set concrete and dyed black.
Elevation based on Google Earth.

RV

LOGGED BY:

BORING DIAMETER (inches):

10/24/19

LONGITUDE:

10/24/19

AA

DATE COMPLETED: 10/24/19

Hand Auger

LATITUDE: 33.947815 -118.116912

DATE STARTED:

CHECKED BY:

Hand Auger

5.5

DRILLING METHOD:

BORING DEPTH (feet):

BH

DRILLING EQUIPMENT:

BORING LOCATION: 129ELEVATION (feet):See Figure No. 2See Figure No. 2
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CA
MD
SA
RV

NP

ASPHALT CONCRETE (AC): 5 inches

SILTY SAND (SM): dark olive brown; moist; medium dense;
coarse to fine SAND; trace coarse to fine GRAVEL;
micaceous

trace coarse GRAVEL

End of boring at 5.5 feet.
No groundwater encountered.
Boring backfilled with pea gravel.
Surface patched with rapid set concrete and dyed black.
Elevation based on Google Earth.

40

37

NP

 lbsWEIGHT:

5.5

BORING LOCATION:

LATITUDE:

CHECKED BY:LOGGED BY: BH

See Figure No. 2

BORING DIAMETER (inches): BORING DEPTH (feet):

DRILLING EQUIPMENT: Hand Auger Hand AugerDRILLING METHOD:

ID: 2.4      OD: 3

COMPLETED:10-24-19

DRILLING CONTRACTOR: Strongarm Environmental Inc HAMMER DROP:

129

DRIVE SAMPLER DIAMETER (inches)AA

HAMMER TYPE:

4

LONGITUDE: -118.1170033.94304

ELEVATION (feet):

 inches

10-24-19DATE STARTED:
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13

5

7
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ASPHALT CONCRETE (AC):  14 inches

POORLY GRADED GRAVEL with SAND (GP): dark gray;
moist; loose; coarse to fine SAND; coarse to fine
GRAVEL; Base = 10 inches

SILTY SAND with GRAVEL (SM): dark olive brown; moist;
medium dense; coarse to fine SAND; micaceous

End of boring at 5.5 feet.
No groundwater encountered.
Boring backfilled with pea gravel.
Surface patched with rapid set concrete and dyed black.
Elevation based on Google Earth.

SA
RV

LOGGED BY:

BORING DIAMETER (inches):

10/28/19

LONGITUDE:

10/28/19

AA

DATE COMPLETED: 10/28/19

Hand Auger

LATITUDE: 33.94735 -118.117402

DATE STARTED:

CHECKED BY:

Hand Auger

5.5

DRILLING METHOD:

BORING DEPTH (feet):

BH

DRILLING EQUIPMENT:

BORING LOCATION: 128ELEVATION (feet):See Figure No. 2See Figure No. 2
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ATTACHMENT 3 

 

LABORATORY TESTING 
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Laboratory Testing by:  Hushmand Associates, Incorporated
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Plasticity
Index (%)

% Passing
Source

Plastic
Limit (%)

NP

Symbol

   

Classification
Depth
(feet)

NPB-3 2.5

#200 Sieve
Liquid

Limit (%)

NP

Natural
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SILTY SAND (SM)



Client: Diaz Yourman & Associates HAI Project No.: DYAL-19-020
Project: Downey Tested by: GA
Project No.: 2019-011 Checked by: KL
Boring Number: B-3 Date: 11/05/19
Sample Number: Bulk
Depth (ft) : 0-5
Soil Description: Brown, Silty Sand (SM)

Mold size (in) 4" 115.4

Procedure B 11.3

% Ret. on 3/8" 8.4 118.0

Remarks: 10.4

Compaction Characteristics of Soils Using Modified Effort

ASTM D1557

Maximum Dry Density (pcf)

Corrected Optimum Moisture Content (%)

Corrected Maximum Dry Density (pcf)

Optimum Moisture Content (%)
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 Project X   REPORT S191107A  

 Corrosion Engineering   Page 2 

 Corrosion Control – Soil, Water, Metallurgy Testing Lab 

 

 

29990 Technology Dr., Suite 13, Murrieta, CA  92563   Tel: 213-928-7213  Fax: 951-226-1720 

www.projectxcorrosion.com 

 

Soil Analysis Lab Results
Client: HAI 

Job Name: Downey 

Client Job Number: DYAL-19-020 / 2019-011 

Project X Job Number: S191107A 

November 12, 2019 

 
Method ASTM 

G51

Bore# / Description Depth pH

(ft) (mg/kg) (wt%) (mg/kg) (wt%) (Ohm-cm) (Ohm-cm)

B-3 Bulk 0.0-5.0 42.8 0.0043 6.2 0.0006 14,740 7,303 9.8

ASTM 

G187

ASTM 

D4327

ASTM 

D4327

Resistivity 

As Rec'd  | Minimum

Sulfates
SO4

2-

Chlorides
Cl

-

 

 
Cations and Anions, except Sulfide and Bicarbonate, tested with Ion Chromatography 

mg/kg = milligrams per kilogram (parts per million) of dry soil weight 

ND = 0 = Not Detected | NT = Not Tested | Unk = Unknown 

Chemical Analysis performed on 1:3 Soil-To-Water extract 
 


















