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CITY	OF	BURLINGAME	
PARKS	&	RECREATION	DEPARTMENT	

850 Burlingame Avenue Burlingame, California  94010 
Telephone: (650) 558-7300   •   Parks/Trees (650) 558-7330 
Fax: (650) 696-7216   •   Email: recreation@burlingame.org 

	
 

 
ADDENDUM NO. 1 - Distributed via email and posted on the City of Burlingame website at:  
www.burlingame.org/washingtonplayground 
 
 
To: All Plan Holders 
 
From: Karen Hager, City of Burlingame Management Analyst 
 
Washington Park Playground, Sports Court, & Picnic Area - City Project Number 85670 
 
Addendum Issue Date: 04/18/2019 
 
NOTICE TO ALL CONTRACTORS SUBMITTING BIDS FOR THIS WORK AND TO ALL PLAN HOLDERS:  
You are hereby notified of the following changes, clarifications or modifications to the original Contract Documents, 
Project Manual, Drawings, Specifications and subsequent Addenda. This Addendum shall supersede the original Contract 
Documents, and previous Addenda wherein it contradicts the same and shall take precedence over anything to the 
contrary therein. All other conditions remain unchanged. 
 
Basic Project: 

 
INFORMATION & UPDATES FROM THE CITY OF BURLINGAME: 

 
1. Heritage Tree will be purchased by the City. Contractor to pick-up heritage tree from City’s Parks Yard located at 

420 Carolan Avenue and plant as specified.  
2. Updated Agreement for Public Improvement (See Attached) 
3. Updated Supplementary Conditions (See Attached) 

 

The following drawings and project manual sections have been modified. See narrative below for description. 
Drawings and project manual sections from the narrative below are issued in the bid addendum 

 

DRAWING REVISIONS 
 
ARCHITECTURAL DRAWINGS 

4. Sheet A0.0: Per Building Department Comment: added applicable Codes to this project and additional CALGreen 
checklist sheets in sheet index.  

5. Sheet A0.3-1: Add CALGreen Checklists 
6. Sheet A0.3-2: Add CALGreen Checklists 
7. Sheet A0.3-3: Add CALGreen Checklists 
8. Sheet A1.1-0: Update landscape backgrounds per revisions made on Sheet L3.1. See narrative below for Sheet 

L3.1. 
 
CIVIL 

9. Sheet C1.0: Per City Public Works Comment, added “Public Works Notes” 
10. Sheet C1.0: Per Building Department comment, added “constructions hours-onsite” 
11. Sheet C4.0: Per contractor’s question on AC section, revised to 2.5”AC/8” AB CL. II per geotechnical report 
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12. Sheet C5.0: Per City Public Works comment, the irrigation service to be installed by City. Utility keyed note 
number 15 revised 

13. Sheet C5.0: Per City Public Works comment, 12” storm drain pipe material revised to PVC 
14. Sheet C5.0: Added utility keyed note number 18 and 19 for the CCTV of the existing storm drain line and 

manhole 
15. Sheet C5.0: Per City Public Works comment, the proposed irrigation lines have been added in the background of 

the utility sheet. Added utility keyed note number 21 
16. Sheet C5.0: Per City Public Works comment on the existing water line supplying water to the bathroom and 

water fountain, a new 2” domestic water service has been added to the utility sheet to supply water to the new 
water fountains. A note has been added to the utility plan for the contractor to pothole and field verify the water 
supply to the bathroom and the existing water fountain.  

17. Sheet C6.0: Per City storwmater comment, added a note on sheet C6.0 to stencil storm drain inlets with “No 
Dumping-Flows to Bay” 

18. Sheet C8.0: Per City Public Works comment, a note added “ADA Access to Lions Club Hall must be maintained 
at all time”  

19. Sheet C8.0: Per City Public Works comment about providing ADA access to Lions Club, pedestrian access to the 
remaining of park, bathroom and baseball field, a general note added to sheet C8.0 “Contractor to provide 
logistics plan for the construction phase. Logistics plan to be submitted to the City of Burlingame for review and 
approval. Logistics plan to include pedestrian access to the portion of the park to remain open, access to the 
existing bathroom and baseball field”  
 
LANDSCAPE 

20. Sheet L2.0: 5 foot-wide accessible path added for picnic area south of multi-use court.  
21. Sheet L3.1: Picnic area south of multi-use court expanded configuration and 5 foot-wide access path revised with 

stabilized decomposed granite (dg) replacing a portion of the turf. Wood header to define stabilized dg. Reduction 
of turf. Benches installation embedded per detail 7/L4.2. 

22. Sheet L3.1: Baseball backstop (2 courses) 2x12 pressure treated wood boards attached to back of backstop to 
retain concrete (71 LF). 

23. Sheet L3.1: Per City plan check comment, added note see Layout Plans L5.1 and L5.2 for dimensions. 
24. Sheet L3.2: Per City plan check comment, added note see Layout Plans L5.1 and L5.2 for dimensions. 
25. Sheet L4.0: Revised detail 1/L4.0, compacted aggregate base increased to 8 inches for loading purposes. 
26. Sheet L4.0: Revised detail 8/L4.0, increased concrete thickness to 18 inches. 
27. Sheet L4.2: Revised detail 6/L4.2, added drain line distance parameters to 25 feet and updated code information. 
28. Sheet L5.1: Added dimensions and coordinate points for picnic area configuration.  
29. Sheet L5.1: Added legend of coordinate points per plan check comment. 
30. Sheet L5.2: Added legend of coordinate points per plan check comment. 
31. Sheet L6.0: Revised spray nozzles from Hunter to Toro for spray head compatibility. 
32. Sheet L6.1: Revised irrigation layout for expanded picnic area and reduced turf area south of multi-use court.  
33. Sheet L6.2: Revised irrigation required an additional valve. 
34.  Sheet L6.7: Revised WELO calculations based on reduction of turf for the expanded picnic area and reduction of 

shrubs for the access path.  
35. Sheet L7.0: Revised shrub plant quantities for picnic area access path.  
36. Sheet L7.0: Added turf sod hatch to Legend and reference to specifications.  
37. Sheet L7.2: Revised shrub plant layout and quantities for picnic area access path.  

 
ELECTRICAL 

38. No Electrical/lighting Drawings or Specifications are being issued in this Addendum. It is noted that landscape 
backgrounds on these electrical/lighting drawings are outdated. Please refer to landscape drawings issued in 
Addendum #1 and coordinate electrical/lighting with revised landscape plans.  
 

PROJECT MANUAL REVISIONS 
 
SPECIFICATIONS 
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39. Specification 33 4100: Storm Utility Drainage Piping 
40. City of Burlingame SD Specs 02700.pdf: Per City Public Works, added specification section 

  

INCLUDED SUPPLEMENTAL INFORMATION 

Below is supplemental information included as part of this Addendum: 
 

41. BCC Geotechnical Report.PDF  
42. Updated Agreement for Public Improvement (See Attached) 
43. Updated Supplementary Conditions (See Attached) 

 
QUESTIONS AND RESPONSES 
 
Below are additional addendum items in response to bidders’ RFIs: 

1. Please clarify if required: Section 01 5000 Temporary Facilities - 2.3 B Common use field office, 3.6 A 
Temporary lighting, 3.13 C Site security.  The above listed requirements within Section 01 5000 Temporary 
Facilities are not required.  
 

2. Please provide the geotechnical report. Please see BCC Geotechnical report.pdf included in Addendum #1.  

 
3. Section 32 11 00 3.6A Lime stabilization - please clarify. Lime Stabilization is not required.  

 
4. Section 32 11 00 2.1A - Class 2 , 1 1/2" maximum is not a commercially available product produced locally. Is 

3/4" maximum recycled base acceptable? It is acceptable to use 3/4 inch base. Recycled base only allowed at 
impermeable pavements per Geotechnical recommendation 

 
5. Please clarify the access routes for material deliveries and material exporting. And, what is required of the 

contractor for any damage to existing pavement. Perhaps an allowance on a per square foot basis for any repair?  
Potential access routes are as follows: 

a. Coming through the school and the Parks Yard. 
b. Coming through the existing entry (between existing Historic Pillars) directly from Burlingame 

Avenue. 
c. Coming through the northeast corner of the Lions Club parking lot.  

Contractor to patch and repair any damage to existing pavement as necessary to maintain safe access and 
before the project is completed.  
Consistent with Section 011100-1.4, the Contractor is responsible for documenting, protecting, 
maintaining, and restoring to as necessary any and all areas used by the contractor between the public 
right of way and the limit of work during the course of construction, including but not limited to access 
routes. Restoration work, if necessary, shall be to the practical and reasonable level that meets or exceeds 
the documented conditions prior to the start of construction activities.   
For areas outside of the limit of work that are accessible to the general public, protective and restorative 
measures shall be coordinated with the City immediately upon discovery by any party.  Areas outside of 
the limit of work that sustain damage during construction due to construction activities shall be 
immediately secured from public access by the Contractor and restored quickly in coordination with the 
City to maintain a safe park and school environment for all park and school users throughout construction.   
 

6. Please verify that the playground equipment installed by others will occur after the placement and final grading by 
the site contractor.   
Ross Recreation (the playground equipment vendor) requests that the base rock is in place and compacted 
(90-95%) by the Site Contractor before installing the posts and play equipment. This makes it easier to 
ensure compaction as they won’t have to go around all of the play equipment. 
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7. Will Encroachment permits be required and if so, city or contractor to carry cost?  

Per City of Burlingame public works: Any work within the street, sidewalk, public easements and utility 
easements will require an encroachment permit. Also for any debris/garbage container placed within the 
city right of way (approximately 17.1 feet from the face of curb), an encroachment permit will be required. 
Per 5.06 the City General Conditions the City will waive the permit fees.  
 

8. Designated Contractor’s lay down area? 
No specific laydown area is designated by the City as this may need to move around throughout 
construction. There are a number of small to medium areas within the project extents that should be 
sufficient during various phases of the project. No expanding the fence line for this project for laydown 
area. Contractor to submit staging plan to City for approval.   
 

9. Testing “local materials” by testing contractor expenses – please defined “local materials”? Materials that are 
already on site and want to be reused or recycled by the Contractor, (ex. aggregate base) then the 
Contractor must pay for the testing to see if they are of equivalent quality to material that are sorted and 
graded offsite.     
 

10. Multi- Use Court, asphalt section as shown per scale detail on sheet L4.0? only detail reference provided.  
See Civil Plan C4.0 for call out and Landscape Plans L3.1 and details 1/L4.0 and detail 2/L4.0. Note: detail 
1/L4.0 has been revised in Addendum #1. The 2.5 inch of AC over 8 inch of compacted class 2 aggregate 
base and the Asphalt Paving Section 32 1216 applies to the multi-use court.  
 

11. Chlorination test required for drinking fountain? No chlorination test is required. 
 

12. Per specs 01-7900-2, 1.4 Quality Assurance – A Facilitator, B Instructor, Photographer, qualifications 
required?  QA & QC costs per contractor. Instruction programs are required; however, 
photography/videotaping of instruction is not required. 017900-2.1 identifies three areas where instruction 
programs are anticipated:  Equipment, which may include the playground or other types of installed 
equipment; lighting and its controls; and irrigation systems.   Part 1.4 A, B, and C explain the criteria for 
facilitators, instructors, and photographers.  The qualifications for facilitators are flexible, and could 
potentially be performed by the contractor’s own staff.  The instructor qualifications are quite clear-it is a 
factory-authorized service representative.   
 

13. CALGreen applies to playground project? Per building department, yes, CALGreen applies. Please see 
Addendum #1 drawing sheets A0.3-1, A0.3-2, A0-3.3 (confirm sheet numbers match that being issued). 
 

14. Section 01-8121 Environmental Impact of Materials, section applies to playground project? No, this section may 
be removed in its entirety.  

 
15. Recycled ¾” Aggregate base, acceptable? (duplicate question). It is acceptable to use 3/4 inch base. Recycled 

base only allowed at impermeable pavements per Geotechnical recommendation. 

 
16. Spec 33-41-00, 3.11 TV Inspection, will this be required? Yes. CCTV of the existing and new storm drain is 

required. Please see specification 33 4100 Storm Utility Drainage Piping, section 3.10 Television Inspection.  
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All bidders shall acknowledge receipt and acceptance of Addendum No. 1 by signing in the space provided at the end of 
this Addendum and submitting the signed Addendum with their proposal. Failure to do so may constitute grounds for 
rejection of the bid. 
           
________________________________  ______________________ 
Contractor Signature    Date 
 
________________________________ 
Company Name 
 

End of Addendum No. 1 
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SHEET TITLE AND NO.

850 BURLINGAME AVE
BURLINGAME

CA 94010

WASHINGTON PARK 
PLAYGROUND, 

SPORTS COURT, 
AND PICNIC AREA

ISSUE DATE 

PROJECT:

CA REG.

Project Arch. ----

----

SCHEMATIC  DESIGN 11/02/18

12421-04

BID SET 3/25/2019

_A0.0

COVER SHEET &
SHEET INDEX

PACKAGE 1: WASHINGTON PARK 
PLAYGROUND, SPORTS COURT, AND PICNIC AREA

850 BURLINGAME AVENUE, BURLINGAME, CA 94010 
CITY OF BURLINGAME PROJECT NUMBER: 85670

BID SET: MARCH 25, 2019

PROJECT TEAM
ARCHITECT: CIVIL: LANDSCAPE:
GROUP 4 ARCHITECTURE RESEARCH + 
PLANNING:
211 LINDEN AVENUE
SOUTH SAN FRANCISCO, CA 94080
T: (650) 871-0709
F: (650) 871-7911

CONTACT: DAWN MERKES

BKF
1730 N. FIRST STREET, SUITE 600
SAN JOSE, CA  95112
T: (408) 467 9126

CONTACT: SCOTT SCHORK

RHAA
323 GEARY STREET
SAN FRANCISCO, CA 94102
T: (415) 861 7900  

CONTACT: JAMES INGELS

ELECTRICAL & LIGHTING:
O'MAHONY & MYER
4340 REDWOOD HWY, STE 245
SAN RAFAEL, CA  94903
T: (415) 492 0420
F: (415) 479 9662

CONTACT: PAUL CAREY

PROJECT SCOPE OF WORK:
PACKAGE 1: WASHINGTON PARK PLAYGROUND, SPORTS COURT, AND PICNIC AREA
THE PROPOSED PROJECT CONSISTS OF THE FOLLOWING:
• PLAYGROUND AREA 
• SPORTS COURT
• PICNIC AREA
• ASSOCIATED SITEWORK AND LANDSCAPING

PACKAGE 2: BURLINGAME COMMUNITY CENTER (NOT IN THIS CONTRACT)
• COMMUNITY CENTER
• ASSOCIATED SITEWORK AND LANDSCAPING
• SURFACE / UNDERGROUND PARKING 

LOCATION MAP:

SHEET INDEX
A0.0 COVER SHEET & SHEET INDEX
A0.3-1 CALGREEN CHECKLIST
A0.3-2 CALGREEN CHECKLIST
A0.3-3 CALGREEN CHECKLIST
A1.1-0 SITE PLAN
C1.0 GENERAL NOTES
C2.0 EXISTING CONDITIONS
C3.0 DEMOLITION PLAN
C4.0 GRADING AND DRAINAGE PLAN
C5.0 UTILITY PLAN
C6.0 STORM WATER CONTROL PLAN
C7.0 STORM WATER CONTROL DETAILS
C8.0 EROSION CONTROL PLAN
C9.0 EROSION CONTROL DETAILS
C10.0 CONSTRUCTION DETAILS
C11.0 CROSS SECTIONS
C12.0 BEST MANAGEMENT PRACTICES

L0.0 LANDSCAPE NOTES & LEGEND
L0.1 KEY PLAN
L1.0 TREE PROTECTION & REMOVAL PLAN
L1.1 TREE PROTECTION & REMOVAL PLAN
L2.0 ACCESSIBILITY PLAN
L3.1 CONSTRUCTION PLAN
L3.2 CONSTRUCTION PLAN
L4.0 CONSTRUCTION DETAILS
L4.1 CONSTRUCTION DETAILS
L4.2 CONSTRUCTION DETAILS
L5.1 LAYOUT PLAN
L5.2 LAYOUT PLAN
L6.0 IRRIGATION NOTES & LEGEND
L6.1 IRRIGATION PLAN
L6.2 IRRIGATION PLAN
L6.3 IRRIGATION DETAILS
L6.4 IRRIGATION DETAILS
L6.5 IRRIGATION DETAILS
L6.6 IRRIGATION DETAILS
L6.7 IRRIGATION WATER USE CALCULATIONS
L7.0 PLANTING NOTES & LEGEND
L7.1 TREE PLAN
L7.2 PLANTING PLAN
L7.3 PLANTING PLAN
L7.4 PLANTING DETAILS

ES0.1 SYMBOLS LIST, GENERAL NOTES, LIST OF DRAWINGS, LUMINAIRE SCHEDULE
ES1.1 SITE PLAN - ELECTRICAL
ES7.1 DETAILS
ES8.1 TITLE 24 DOCUMENTS

ADDENDUM #1 4/18/19

1
A

APPLICABLE CODES:
ALL CONSTRUCTION WORK SHALL COMPLY WITH THE 2016 CALIFORNIA BUILDING STANDARDS 
CODE (CALIFORNIA CODE OF REGULATIONS, TITLE 24) AND ALL LOCALLY ADOPTED 
AMENDMENTS & REGULATIONS. 

APPLICABLE CODES INCLUDE, BUT ARE NOT LIMITED TO THE FOLLOWING:

2016 CALIFORNIA BUILDING CODE WITH CITY OF BURLINGAME AMENDMENTS (CBC)
2016 CALIFORNIA ELECTRICAL CODE WITH CITY AMENDMENTS (CEC)
2016 CALIFORNIA PLUMBING CODE (CPC)
2016 CALIFORNIA ENERGY EFFICIENCY CODE (CEEC) 
2016 CALIFORNIA FIRE CODE WITH CITY OF BURLINGAME AMENDMENTS (CFC)
2016 CALIFORNIA MECHANICAL CODE (CMC)
2016 CALIFORNIA GREEN BUILDING STANDARDS CODE (CGBSC)
2010 ACCESSIBLE DESIGN STANDARDS (ADA)
BURLINGAME MUNICIPAL CODE

1
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SHEET TITLE AND NO.

850 BURLINGAME AVE

BURLINGAME

CA 94010

WASHINGTON PARK 

PLAYGROUND, 

SPORTS COURT, 

AND PICNIC AREA

ISSUE DATE 

PROJECT:

CA REG.

Project Arch. ----

----

SCHEMATIC  DESIGN 11/02/18

12421-04

BID SET 3/25/2019

_A0.3-1

CALGREEN
CHECKLIST

N/A

N/A

N/A

NOTE: NO PARKING IS PART OF THIS SCOPE OF WORK

NOTE: NO INDOOR WATER IS PART OF THIS SCOPE OF WORK

N/A

N/A

1
A

ADDENDUM #1 4/18/191
A
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SHEET TITLE AND NO.

850 BURLINGAME AVE

BURLINGAME

CA 94010

WASHINGTON PARK 

PLAYGROUND, 

SPORTS COURT, 

AND PICNIC AREA

ISSUE DATE 

PROJECT:

CA REG.

Project Arch. ----

----

SCHEMATIC  DESIGN 11/02/18

12421-04

BID SET 3/25/2019

_A0.3-2

CALGREEN
CHECKLIST

N/A

N/A

N/A

N/A

N/A

N/A

1
A

ADDENDUM #1 4/18/191
A
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SHEET TITLE AND NO.

850 BURLINGAME AVE

BURLINGAME

CA 94010

WASHINGTON PARK 

PLAYGROUND, 

SPORTS COURT, 

AND PICNIC AREA

ISSUE DATE 

PROJECT:

CA REG.

Project Arch. ----

----

SCHEMATIC  DESIGN 11/02/18

12421-04

BID SET 3/25/2019

_A0.3-3

CALGREEN
CHECKLIST

N/A

N/A

N/A

1
A

ADDENDUM #1 4/18/191
A
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PLAYGROUND AREA 
(PLAYGROUND EQUIPMENT 
& PLAYGROUND SURFACE 
BY OTHERS), S.L.D.

BIKE RACKS (OFCI), S.L.D.

PICNIC TABLES (OFCI), TYP., S.L.D.

PICNIC AREA, S.L.D.

MULTI-USE COURT, S.L.D.

(E) LION'S 
CLUB

(E) HISTORIC PILLARS, 
PROTECT IN PLACE

A
N

IT
A

 R
O

A
D

BURLINGAME AVENUE

HERITAGE TREE, S.L.D.

PACKAGE 1: WASHINGTON PARK 
PLAYGROUND, SPORTS COURTS, 
AND PICNIC AREA BOUNDARY

PACKAGE 2: 
COMMUNITY CENTER 
PROJECT BOUNDARY

PICNIC TABLES (OFCI), S.L.D.

RELOCATED DRINKING 
FOUNTAIN, S.L.D.

DRINKING FOUNTAIN (OFCI), S.L.D.

PROPERTY LINE

(E) BLEACHERS, S.L.D.

BENCHES (3), S.L.D.

TRASH & RECYCLING BINS 
(OFCI), TYP., S.L.D.

PARK BENCHES (OFCI)
TYP., S.L.D.

EMERGENCY 
VEHICLE ACCESS 
ROAD

PLAYGROUND AREA, S.L.D.

MULTI-USE 
SPORTS COURT, 

S.L.D.

FENCE, S.L.D.

FENCE, S.L.D.

LIGHT FIXTURE, S.E.D., TYP.

FENCE, S.L.D.

ASPHALT PAVING 
(PEDESTRIAN), S.L.D., S.C.D.

BASKETBALL POLE, HOOP, 
BACKBOARD S.L.D.

PACKAGE 2: BURLINGAME COMMUNITY 
CENTER PROJECT- FUTURE SCOPE OF 

WORK SHOWN FOR REFERENCE (NOT IN 
CONTRACT)

PROPERTY LINE

PROPERTY LINE

OUTDOOR PLATFORM

EVENT LAWN SEATING

COMMUNITY 
CENTER 

BUILDING

SURFACE 
PARKING LOT

RAMP TO 
UNDERGROUND 

PARKING GARAGE
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SHEET TITLE AND NO.

SHEET NOTES

850 BURLINGAME AVE
BURLINGAME

CA 94010

WASHINGTON PARK 
PLAYGROUND, 

SPORTS COURT, 
AND PICNIC AREA

ISSUE DATE 

PROJECT:

CA REG.

Project Arch. ----

----

SCHEMATIC  DESIGN 11/02/18

12421-04

BID SET 3/25/2019

_A1.1-0

SITE PLAN

1" = 20'-0"
1

SP- SITE PLAN (PACKAGE 1)

1. REFER TO CIVIL FOR HORIZONTAL CONTROLS, 
SITE GRADING, UTILITY LOCATIONS AND 
ADDITIONAL SITE INFORMATION.

2. REFER TO LANDSCAPE FOR SITE FURNISHINGS, 
LANDSCAPE LAYOUT, PLANTING, IRRIGATION 
AND ADDITIONAL SITE INFORMATION.

3. REFER TO LANDSCAPE FOR TREE REMOVAL 
AND TREE PROTECTION PLAN

4. REFER TO ELECTRICAL FOR SITE LIGHTING AND 
ELECTRICAL INFORMATION

5. PACKAGE 2 SCOPE OF WORK SHOWN ON THIS 
ARCHITECTURAL SITE PLAN IS SHOWN FOR 
REFERENCE ONLY AND SHOWS PROPOSED 
PACKAGE 2 PROJECT SCOPE. 

ADDENDUM #1 4/18/191
A
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EXISTING
CONDITIONS

C2.0
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DEMOLITION PLAN

C3.0
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GRADING AND
DRAINAGE PLAN

C4.0
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UTILITY PLAN

C5.0
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STORM WATER
CONTROL PLAN

C6.0
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STORM WATER
CONTROL DETAILS

C7.0
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EROSION
CONTROL PLAN

C8.0

NicoleG
Rectangle

NicoleG
Rectangle

NicoleG
Rectangle

NicoleG
Snapshot
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CONTROL
DETAILS
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DETAILS

L4.0

EXPANSION JOINT

NOTES:

1. PROVIDE EJ'S AT ALL WALLS,

COLUMNS AND  SIMILAR

VERTICAL STRUCTURES.

2. EXPANSION JOINTS AS SHOWN

ON PLAN.

3. DOWEL IS TYPICAL AT ALL EJ'S

EXCEPT AGAINST CURBS,

WALLS, COLUMNS OR SIMILAR

VERTICAL STRUCTURES,

UNLESS OTHERWISE NOTED ON

THE DRAWING.

DOWEL AT EXPANSION JOINT

12" EXPANSION SLEEVE, WAXED TO PREVENT

BONDING AND #4 SMOOTH DOWEL, 18" LONG,

EPOXY COATED, AT 12" O.C.

PRE-MOLDED EXPANSION JOINT - CUT BACK AS

REQUIRED AFTER POUR

3/8"

PRE-MOLDED EXPANSION JOINT - CUT BACK AS

REQUIRED AFTER POUR

P.I.P. CONCRETE

TOOLED EDGE 1/8" R MAX., TYP.

3/8"

SCALE: 3" = 1'-0"

4

EXPANSION AND CONTROL JOINTS

TOOLED SCORE / CONTROL JOINT

P.I.P. CONCRETE

1/4"

TOOLED CONTROL JOINT

1/8" R MAX., TYP.

1/4 OF SLAB DEPTH

NOTES:

1. MEDIUM BROOM FINISH, UNLESS

OTHERWISE NOTED ON PLANS.

2. PROVIDE SCORE JOINTS (SJ) AND

EXPANSION JOINTS (EJ) AS SHOWN ON PLAN.

3. PROVIDE (EJ) MAX. 18' O.C. BOTH

DIRECTIONS, ADJACENT TO BUILDINGS,

WALLS, AND OTHER VERTICAL ELEMENTS,

UNLESS OTHERWISE NOTED ON PLANS.

COMPACTED SUBGRADE

CLASS 2 AGGREGATE BASE, 95%

COMPACTED, MIN.

P.I.P. CONCRETE PAVING,

SEE SPECS.

HOLD FINISH GRADE 1/2"

BELOW PAVING

EASE EXPOSED EDGES

SCORE JOINT (SJ)

EXPANSION JOINT (EJ)

SCALE: 1-1/2" = 1'-0"

3

PEDESTRIAN CONCRETE

SECTION

4
"

4
"

COMPACTED SUBGARDE,

SEE SPECS.

(2) #4 REBAR CONTINUOUS,

CENTERED IN CONCRETE

PLANTING

CONCRETE FLUSH CURB

WITH TOOLED EDGE

ASPHALT PAVING, SEE SPECS

SCALE: 3" = 1'-0"

2

6" / 12" WIDE CONCRETE FLUSH CURB

1
'
-
0

"

6" / 12", SEE PLAN

3" CLR

SCALE: 1-1/2" = 1'-0"

1

ASPHALT PAVING (PEDESTRIAN)

2

1 2

"
8

"

ASPHALT PAVING,

S.C.D.

HOLD FINISH GRADE 1/2"

BELOW PAVING

95% COMPACTED CLASS 2

AGGREGATE BASE, SEE SPECS.

90% COMPACTED SUBGRADE,

SEE SPECS.

7

L7.4

WOOD

HEADER

SCALE: 1-1/2"=1'-0"

5

SYNTHETIC TURF BASE COURSE

BASE COURSE CLASS II PERMEABLE 90%

COMPACTION. 5-1/2" BELOW FINISH GRADE

1
2

"
 
M

I
N

.

SUBGRADE, SEE SPECS.

SYNTHETIC TURF,

BY OTHERS

SBR CUSHION LAYER, BY OTHERS

1-1/2" = 1'-0"

6

CONRETE-SYNTHETIC TURF EDGE

BASE COURSE CLASS II

PERMEABLE 90%

COMPACTION. 5-1/2"

BELOW FINISH GRADE

SYNTHETIC TURF, BY OTHERS

SUBGRADE, SEE SPECS.

PEDESTRIAN

CONCRETE

2X4 COMPOSITE WOOD NAILER BOARD

SECURED TO CONCRETE, BY OTHERS

8
"

8"

SBR CUSHION LAYER,

BY OTHERS

3
"

4
"

FINISH GRADE, SEE PLANS

STABILIZED DECOMPOSED GRANITE

PAVING, SEE SPECS, SLOPE TO DRAIN 1%

MIN, 2% MAX  CROSS SLOPED, SEE SPECS.

COMPACTED CLASS 2

AGGREGATE BASE, SEE SPECS.

COMPACTED SUBGRADE,

SEE SPECS.

SCALE: 1-1/2" = 1'-0"

7

STABILIZED DECOMPOSED GRANITE

7

L7.4

WOOD

HEADER

COMPACTED SUBGARDE,

SEE SPECS.

PLANTING

NTS

8

CONCRETE EDGE AT DECORATIVE FENCE

1
8

"

1'-0"

3

L4.0

PEDESTRIAN

CONCRETE

2

L4.1

DECORATIVE

FENCE

NOT TO SCALE

9

CATCH BASIN BELOW SAFETY SURFACING

4
"

V
A

R
I
E

S

4
"

M
I
N

.

1'-0"

FILTER FABRIC, EXTEND 12" MIN.

BEYOND GRATE IN ALL DIRECTIONS

CAST IRON GRATE

5

L4.0

SYNTHETIC TURF

BASE COURSE

12" MIN. CLASS II PERMEABLE 90% COMPACTION

SUBGRADE, SEE SPECS.

3" MIN. THICK CONCRETE BASE

SLOPED TO DRAIN

8" PVC DRAIN PIPE, CONNECT TO

STORM DRAIN. S.C.D.

PRECAST CONC. BOX W/EXTENSIONS AS

REQD. TO MEET FLOWLINE & RIM ELEVATION

DRILL/FORM 3" Ø HOLES, 2 EACH

NOTES:

1. SEE CIVIL FOR STORM DRAIN CONNECTION.

2. SEE CIVIL RIM ELEVATIONS

3. AGGREGATE SUB-BASE TO BE SLOPED TO STORM DRAIN FOR

POSITIVE DRAINAGE UNDER SAFETY SURFACING.
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CONSTRUCTION
DETAILS

L4.2

6"

6
"

SCALE: 3/4" = 1'-0"

3

BENCH WITH ADA COMPANION SEATING

3'-0"

ADJACENT PAVING

BENCH, SEE SPECS.

PATH OF TRAVEL

CROSS SLOPE NO

GREATER THAN 1.75%

IN ANY DIRECTION

4
'
-
0

"

6" 6"

6
"

1
'
-
0

"

SCALE: 3/4" = 1'-0"

1

BENCH - PLAN

BENCH, SEE SPECS.

PAVING, SEE PLANS. CROSS SLOPE NO

GREATER THAN 1.75% IN ANY DIRECTION.

ADJACENT PAVING

PATH OF TRAVEL

VARIES PER

MANUFACTURER

6'-0" MIN, CLR FOR BIKE LENGTH

SECTION

PLAN

2
'
-
0

"
 
M

I
N

 
C

L
R

B
T

W
 
O

B
J
E

C
T

S

2
'
-
0

"
 
M

I
N

 
C

L
R

B
T

W
 
O

B
J
E

C
T

S

SCALE: 3/4" = 1'-0"

5

BIKE RACK - CIRCULAR

PAVING, SEE PLANS

EMBED MOUNT, BOLT ACCORDING

TO MANUFACTURER'S

RECOMMENDATION

BIKE RACK, SEE SPECS.

EMBED MOUNT, BOLT ACCORDING TO

MANUFACTURER'S RECOMMENDATION

BIKE RACK, TYP.

SEE SPECS.

3
'
-
0

"
 
M

I
N

 
C

L
R

,

 
B

T
W

 
R

A
C

K
S

2'-0" MIN CLR

BTW OBJECTS

2'-0" MIN CLR

BTW OBJECTS

8
"

CONCRETE FOOTING W/ #4 REBAR

AT 16" O.C. BOTH WAYS, SLOPE

TOP TO DRAIN

ADJACENT

PAVING,

SEE PLAN

COMPACTED SUBGRADE,

SEE SPECS.

NOTES:

1. INSTALL PER MANUFACTURERS

SPECIFICATIONS.

2. REFER TO PLANS FOR

LOCATIONS OF BENCHES.

X 6"1'-0"

1
8

"
 
M

I
N

6
"

1
'
-
6

"

SCALE: 3/4" = 1'-0"

2

BENCH - SURFACE MOUNT

CLASS 2 AGGREGATE BASE,

SEE SPECS.

BENCH, SEE SPECS.

SURFACE MOUNT, SEE SPECS.

1
'
-
0

"

5
"

3" CLR

6"

SCALE: 3/4" = 1'-0"

7

ACCESSIBLE PICNIC TABLE

2
'
-
8

"

1
'
-
6

"

5'-10"

5'-10"

4
'
-
5

7 8

"

STABILIZED DG

EMBED MOUNT, PER

MANUFACTURER

4'-0"

3
'
-
0

"

30"X48" CLEAR FLOOR SPACE FOR

WHEELCHAIR SEATING. 1.8%

SLOPE IN ALL DIRECTIONS, TYP.

PLAN

ELEVATION

2
7

"
 
M

I
N

95% COMPACTED CLASS 2

AGGREGATE BASE, SEE SPEC

COMPACTED SUBGRADE, SEE SPEC

1
'
-
4

"

1'-0"

CONCRETE FOOTING

7'-10"

NTS

8

PARK GRILL

ELEVATION

NOTES:

1. SEE SPECS.

2
7

"
 
M

I
N

,

3
4

"
 
M

A
X

SIDE ELEVATION

NOTES:

1. DRINKING FOUNTAINS SHALL BE ON AN

ACCESSIBLE ROUTE.

2. ACCESSIBLE FOUNTAIN SPOUT SHALL BE 36"

ABOVE FINISH GRADE (PER CBC 2016 11B-211.

REF CBC 107.2.1 AND 11B-211).

3. ACCESSIBLE FOUNTAIN TO HAVE 27" CLEAR

KNEE SPACE.

4. DRINKING FOUNTAINS ARE TO BE LOCATED

OUT OF THE DIRECT PATH OF TRAVEL.

5. SEE SPECS FOR MODELS AND

MANUFACTURER. MOUNT PER

MANUFACTURER RECOMMENDATIONS.

6. SEE UTILITY PLANS FOR POTABLE WATER

CONNECTION.

7. REFER TO LAYOUT PLANS FOR LOCATION OF

CLEAN-OUTS, VALVE BOXES, AND DRYWELLS.

PLAN

3' X 3' X 4' DRYWELL 1" ROUND RIVER GRAVEL

WRAPPED IN GEOTEXTILE

FINISH GRADE

1
'
-
6
"

4
'
-
0
"

3' SQ.

3" DRAIN LINE CONNECT TO DRY WELL - 12" MINIMUM

COVER. 25' MAX. DISTANCE FROM FOUNTAIN.

DRYWELL CLEANOUT

6" Ø STEEL LID

CONCRETE PAVING

2

L4.0

6
"

CLEANOUT WITH 4" Ø STEEL LID

3' X 3' X 3' DRYWELL WITH CLEANOUT,

LOCATE IN PLANTING AREA, SEE PLAN

DRYWELL CLEANOUT WITH 6" Ø STEEL LID

3" DRAIN LINE TO DRY WELL, 12" MIN. COVER. 25' MAX.

DISTANCE FROM FOUNTAIN.

POTABLE WATER VALVE WITH COVER

POTABLE WATER LINE, S.C.D. FOR

UTILITY CONNECTION

CONCRETE

PAVING

2

L4.0

ACCESSIBLE DRINKING FOUNTAIN WITH BOTTLE

FILLER, CANTILEVER BASIN, AND PET FOUNTAIN

CLEANOUT WITH 4" Ø STEEL LID

℄

6
"
 
O

R

E
Q

.

6
"
 
O

R

E
Q

.

2'-6"

℄

BASE CONDITION

AT CONCRETE PAVING

2

L4.0

CONCRETE

PAVING

CONCRETE BASE

COMPACTED GRADE

POTABLE WATER LINE

DRAIN LINE

℄

℄

RECESSED COLLAR

BASE CONDITIONS, SEE

DETAILS BELOW

DRINKING FOUNTAIN, SEE

SPECS.

SCALE: 3/4" = 1'-0"

6

ACCESSIBLE DRINKING FOUNTAIN
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LAYOUT PLAN

L5.1
MATCHLINE L5.2

0 4' 8' 16'

N

(E) BASEBALL FIELD

MULTI-USE COURT STRIPING PLAN

1

SCALE: 1/8" = 1'-0"

-

FIELD COLOR TYPE 1, SEE SPECS.

FIELD COLOR TYPE 2, SEE SPECS.

BASKETBALL COURT LINE COLOR, SEE SPECS.

PICKLEBALL COURT LINE COLOR, SEE SPECS.

FUTSAL COURT LINE COLOR, SEE SPECS.
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PLANTING
NOTES &
LEGEND

L7.0

PLANTING NOTES

1. REFER TO SPECIFICATIONS FOR SOIL PREPARATION, PLANTING, AND

MAINTENANCE PERIOD REQUIREMENTS.

2. CONTRACTOR TO REFER TO PLANT LIST FOR PLANT SIZE AND

SPACING. USE TRIANGULAR SPACING UNLESS OTHERWISE NOTED.

3. PLANT QUANTITIES ARE PROVIDED FOR CONTRACTOR'S

CONVENIENCE ONLY.  CONTRACTOR TO VERIFY ALL PLANT

QUANTITIES SHOWN IN PLANTING PLANS.

4. CONTRACTOR TO SUBMIT PLANT SAMPLES FOR APPROVAL BY

LANDSCAPE ARCHITECT, SEE SPECS.

5. LANDSCAPE ARCHITECT TO INSPECT PLANTING LAYOUT PRIOR TO

INSTALLATION. CONTRACTOR TO PROVIDE 10' X 10' MOCKUP OF ALL

PLANT MIXES FOR APPROVAL BY LANDSCAPE ARCHITECT.

6. CONTRACTOR TO VERIFY LOCATION AND DEPTH OF ALL UTILITIES,

STRUCTURES, AND IRRIGATION LINES BEFORE DIGGING.

7. GROUNDCOVERS ARE TO EXTEND UNDER TREE AND SHRUB

PLANTINGS FOR FULL COVERAGE.  SPACE GROUNDCOVER 18" AWAY

FROM TREES AND 12" AWAY FROM SHRUBS.

8. SEE GRADING PLAN FOR FINISH GRADES.  ALL FINISH GRADES

REFER TO FINISH GRADE OF MULCHED LANDSCAPE.

9. ALL PLANTING AREAS, PLANTERS, AND POTS TO RECEIVE 3” OF

MULCH, SEE SPECS.

10. OWNER FURNISHED CONTRACTOR INSTALLED. TREE IS LOCATED AT
250 ANZA BLVD, BURLINGAME, CA 94010

PLANT SCHEDULE

TREES

SYMBOL QTY. ABBR. SCIENTIFIC NAME COMMON NAME SIZE WATER USE HEIGHT SPREAD CALIPER COMMENTS

1 ARB MAR ARBUTUS 'MARINA' STRAWBERRY TREE 36" BOX LOW 25'-0" 20'-0" 1-3/4" TO 2-1/2" STD

2 ARC MAN

ARCTOSTAPHYLOS MANZANITA

'DR. HURD'

COMMON MANZANITA 'DR.

HURD'

24" BOX LOW 14'-0" 13'-0" 1" TO 1-3/4" MULTI-TRUNK

1 COR FLO CORNUS FLORIDA DOGWOOD 36" BOX MEDIUM 20'-0" 20'-0" 1-3/4" TO 2-1/2" STD

1 DAV INV DAVIDIA INVOLUCRATA DOVE TREE 36" BOX MEDIUM 30'-0" 30'-0" 1-3/4" TO 2-1/2" STD

1

FAG SYL FAGUS SYLVATICA PURPUREA COPPER BEECH 60" BOX MEDIUM 60'-0" 50'-0" N/A

SPECIMEN REE,

SEE NOTE 10

2 LAG IND

LAGERSTROEMIA INDICA

'TUSCARORA'

CRAPE MYRTLE 'TUSCARORA' 24" BOX MEDIUM 15'-0" 13'-0" 1" TO 1-3/4" STD

1 MAG SOU MAGNOLIA X SOULANGEANA SAUCER MAGNOLIA 36" BOX MEDIUM 20'-0" 20'-0" 1-3/4" TO 2-1/2" STD

2 MAL FLO MALUS FLORIBUNDA CRABAPPLE 24" BOX MEDIUM 18'-0" 20'-0" 1" TO 1-3/4" MULTI-TRUNK

5 OLE EUR OLEA EUROPAEA 'SWAN HILL' OLIVE TREE 'SWAN HILL' 36" BOX LOW 25'-0" 25'-0" 1-3/4" TO 2-1/2" NON-FRUITING

6 PIS CHI PISTACIA CHINENSIS CHINESE PISTACHE 24" BOX MEDIUM 30'-0" 25'-0" 1" TO 1-3/4" STD

2 PRU BLI PRUNUS BLIREANA PURPLE-LEAFED PLUM 24" BOX MEDIUM 15'-0" 15'-0" 1" TO 1-3/4" NON-FRUITING

3 ZEL SER ZELKOVA SERRATA ZELKOVA 36" BOX MEDIUM 65'-0" 65'-0" 1-3/4" TO 2-1/2" STD

SHRUBS AND GROUNDCOVERS

SYMBOL ABBR. SCIENTIFIC NAME COMMON NAME SIZE SPACING WATER USE

ANI ANIGOZANTHOS 'YELLOW GEM' KANGAROO PAW 1 GALLON 2'-6"

MEDIUM

AGA AGAPANTHUS 'RANCHO WHITE' AGAPANTHUS 1 GALLON 1'-6"

MEDIUM

BUL FRU BULBINE FRUTESCENS STALKED BULBINE 1 GALLON 2'-0" LOW

CAL ACU

CALAMAGROSTIS X

ACUTIFLORA 'KARL FOERSTER'

FEATHER REED GRASS 1 GALLON 3'-0" MEDIUM

CHA FLO CHASMANTHE FLORIBUNDA AFRICAN CORNFLAG 1 GALLON 1'-0" LOW

COT COG

COTINUS COGGYGRIA 'ROYAL

PURPLE'

PURPLE SMOKE TREE 15 GALLON AS SHOWN LOW

FES CAL FESTUCA CALIFORNICA CALIFORNIA FESCUE 1 GALLON 3'-0" LOW

FES GLA

FESTUCA GLAUCA 'SISKIYOU

BLUE'

BLUE FESCUE 1 GALLON 1'-0" LOW

GAU LIN GAURA LINDHEIMERI GAURA 1 GALLON 3'-0" LOW

GRE LAV

GREVILLEA LAVANDULACEA

'PENOLA'

LAVENDER GREVILLEA 5 GALLON 6'-0" LOW

HES PAR HESPERALOE PARVIFLORA RED YUCCA 5 GALLON 5'-0" LOW

MUH RIG MUHLENBERGIA RIGENS DEERGRASS 5 GALLON 6'-0" LOW

PER ATR PEROVSKIA ATRIPLICIFOLIA RUSSIAN SAGE 1 GALLON 3'-0" LOW

RIB SAN

RIBES SANGUINEUM

'INVERNESS WHITE'

RED FLOWERING CURRANT 5 GALLON AS SHOWN LOW

SAL SON SALVIA SONOMENSIS SONOMA SAGE 1 GALLON 5'-0" LOW

STA BYZ STACHYS BYZANTINA LAMB'S EARS 1 GALLON 3'-0" LOW

TAG LEM TAGETES LEMMONII MEXICAN MARIGOLD 1 GALLON 4'-0" LOW

BIORENTION PLANTING MIX

CAR DEN CAREX DENSA DENSE SAGE 1 GALLON 1'-6" MEDIUM

CHO TEC

CHONDROPETALUM

TECHTORUM

DWARF CAPE RUSH 1 GALLON 4'-0" LOW

JUN PAT JUNCUS PATENS 'ELK BLUE'

ELK BLUE CALIFORNIA GRAY

RUSH

1 GALLON 2'-0" LOW

MIM AUR MIMULUS AURANTIACUS BUSH MONKEY FLOWER 1 GALLON 4'-0" LOW

POL MUN POLYSTICHUM MUNITUM SWORD FERN 1 GALLON 2'-0" LOW

TURF

TURF SOD, SEE SPECS.
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SECTION 02700 - 1 

SECTION 02700 
 

STORM DRAINAGE 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 
 A. Section Includes: 
 
 1. Storm Drainage System. 
 
 B. Related Documents: 
 
 1. The Contract Documents, as defined in the General Conditions, apply to the Work 

of this Section.  Additional requirements and information necessary to complete 
the Work of this Section may be found in other documents. 

 
1.02 SUBMITTALS 
 
 A. Storm Drain Structures 
   
 B. Pipe and appurtenances. 
 
 C. Schedule for testing. 
 
 
1.03 QUALITY ASSURANCE 
 
 A. Work shall comply with the Contract Documents. 
 
 B. Contractor qualifications. 
 
 
1.04 PROJECT CONDITIONS 
 
 A. Coordination:  Coordinate this work with the work of other Sections to avoid any delay 

or interference with other work. 
 
 B. Bonds:  All surety bonds for performance required by local regulatory agencies shall be 

provided by the Contractor at no additional cost to Owner. 
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PART 2 PRODUCTS 
 
2.01 MATERIALS - STORM DRAIN 
 

A.  Solid wall Polyvinyl Chloride Pipe (PVC): 8” to 24” shall be PVC C900/C905, minimum 
DR-25, having elastomeric gasket joints with ends of pipe formed so that pipe will form a 
continuous line with a smooth interior surface when the pipes are laid together.   

 
All PVC pipe leaving a concrete structure shall have a rubber sealing gasket, as supplied 
by the pipe manufacturer, firmly seated perpendicular to the pipe axis, around the pipe 
exterior and cast into the structure base or near the structure wall center as a water 
stop.  The water stop may also consist of a manhole coupling with rubber sealing rings 
cast into the structure base. 

 
B. Precast Structures: Precast reinforced concrete structures may be used at Contractor's 

option, but must match dimensions of structures shown on project plans and details. 
 
C. Where existing pipe systems need to be extended to new structures, new pipe shall be of 

same material as the existing pipe. 
 
D. Manhole Frame and Cover:  Manhole frames and covers shall be per City Standard.  

 
E. Perforated Pipe:  PVC Schedule 40. Two rows of holes, 120° apart parallel to the axis of 

the pipe, installed with holes oriented downward. Holes shall be ½” diameter and spaced 
minimum 5” on 
 

F. Ductile Iron Pipe (DIP): 4” to 36” restrained joint pipe shall be Ductile Iron manufactured 
in accordance with the requirements of ANSI/AWWA C151/A21.51. Push-on joints for 
such pipe shall be in accordance with ANSI/AWWA C111/A21.11 "Rubber-Gasket Joints 
for Ductile-Iron Pipe and Fittings." Pipe thickness shall be designed in accordance with 
ANSI/AWWA C150/A21.50 “Thickness Design of Ductile-Iron Pressure Pipe,” and shall 
be based on laying conditions and internal pressures as stated in the project plans and 
specifications. 
 

 1. Fittings: Restrained joint fittings and the restraining components shall be Ductile 
Iron in accordance with applicable requirements of ANSI/AWWA C110/A21.10 
and/or C153/A21.53 with the exception of the manufacturer’s proprietary design 
dimensions. Push-on joints for such fittings shall be in accordance with 
ANSI/AWWA C111/A21.11. 

 
 2. Braces: All bolts must be tightened to the manufacture’s specifications. All straps, 

bolts, nuts, and washers shall be Type 316 stainless steel coated with anti-seize. 
Anchor block and rebar shall conform to drawing A-13 on the Project Plans and 
to City Standards. 

 
 3. Coating: All DIP Pipe and Fittings shall be coated with amine cured and ceramic 

pigment epoxy in accordance with ANSI 61 and manufacturer’s instructions. 
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PART 3 EXECUTION 
 
3.01 EXAMINATION 
 
 A. Starting work constitutes acceptance of the existing conditions and the Contractor shall 

then, at his expense, be responsible for correcting all unsatisfactory and defective work 
encountered. 

 
3.02 TRENCHING, BACKFILLING AND COMPACTION 
 
 A. Trenching, backfilling and compacting: In accordance with applicable requirements of 

Section 02300, Earthwork. 
 
 B. Generally, excavate to the line and grade shown. The excavations shall not be carried 

closer than two inches of final grade until the pipe is ready to be installed. The remaining 
two inches shall be removed by fine graders just ahead of the pipe laying operation. 

 
 C. Backfilling from bottom of trench to a point at least one foot over the top of pipe barrel 

shall be placed in six inch layers and thoroughly tamped into place around the pipe. 
Extreme care shall be exercised to the level one foot above pipe barrel to ensure that no 
damage is caused to the pipe or that its alignment or grade is not disturbed in any way. 
Only materials of a gradation as shown on the drawings may be used in this operation. 

 
3.03 INSTALLATION OF STORM DRAIN BY OPEN TRENCH 
 
 A. Install pipelines in straight line and on uniform rate of grade between points where 

changes in alignment or grade are shown. Bed barrel of pipe firmly at required line and 
grade. Keep stopper in mouth of pipe when pipe laying is not in progress. Set bell of pipe 
upstream. Support barrels of pipe continuously and scoop out space for proper clearance 
of bell. 

 
 B. After installed piping has been tested and inspected, backfill excavations with approved 

material, tamp and compact in place. Tamp carefully around pipe and above top of pipe 
in layers not over 6 inches. Observe care in backfilling not to disturb pipe. 

 
 C. Provide sand bedding and dewatering materials and methods required to facilitate 

installation. 
 
3.04 INSTALLATION OF STORM DRAIN BY DIRECTIONAL DRILLING 
 
 A. General: The directional drilling equipment shall consist of a directional drilling rig of 

sufficient capacity to perform the bore and pull back the pipe, a drilling fluid mixing, 
delivery and recovery system of sufficient capacity to successfully complete the 
installation, a drilling fluid recycling system to remove solids from the drilling fluid so 
that the fluid can be reused (if required), a magnetic guidance system or walk-over 
system to accurately guide boring operations, a vacuum truck of sufficient capacity to 
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handle the drilling fluid volume, and trained and competent personnel to operate the 
system.  All equipment shall be in good, safe condition with sufficient supplies, materials 
and spare parts on hand to maintain the system in good working order for the duration of 
this project. 

 
 1. Drilling Rig:  The directional drilling machine shall consist of a hydraulically 

powered system to rotate and push hollow drilling pipe into the ground at a 
variable angle while delivering a pressurized fluid mixture to a guidable drill 
(bore) head.  The machine shall be anchored to the ground to withstand the 
pulling, pushing and rotating pressure required to complete the installation.  The 
hydraulic power system shall be self-contained with sufficient pressure and 
volume to power drilling operations.  Hydraulic system shall be free of leaks.  Rig 
shall have a system to monitor and record maximum pull-back pressure during 
pull-back operations.  There shall be a system to detect electrical current from the 
drill string and an audible alarm, which automatically sounds when an electrical 
current is detected. 

 
 2. Drill Head:  The drill head shall be steerable by changing its rotation, and shall 

provide necessary cutting surfaces and drilling fluid jets. 
 
 3. Mud Motors (if required):  Mud motors shall be of adequate power to turn the 

required drilling tools. 
 
 4. Drill Pipe:  Shall be constructed of high quality 4130 seamless tubing, grade D or 

better, with threaded box and pins.  Tool joints should be hardened to 32-36 RC. 
 
 5. Guidance System:  An electronic walkover tracking system or a Magnetic 

Guidance System (MGS) probe or proven gyroscopic probe and interface shall be 
used when there is accessible access to provide a continuous and accurate 
determination of the location of the drill head during the drilling operation.  The 
guidance shall be capable of tracking at all depths up to fifty feet and in any soil 
condition, including hard rock.  It shall enable the driller to guide the drill head by 
providing immediate information on the tool face, azimuth (horizontal direction), 
and inclination (vertical direction).  The guidance system shall be accurate and 
calibrated to manufacturer’s specifications of the vertical depth of the borehole at 
sensing position at depths up to fifty feet and accurate to 2-feet horizontally. The 
Contractor shall supply all components and materials to install, operate, and 
maintain the guidance system. The guidance system shall be of a proven type, and 
shall be set up and operated by personnel trained and experienced with the 
system.  The operator shall be aware of any geo-magnetic anomalies and shall 
consider such influences in the operation of the guidance system. 

 
 6. Mixing System:  A self-contained, closed, drilling fluid mixing system shall be of 

sufficient size to mix and deliver drilling fluid composed of bentonite clay, 
potable water, and appropriate additives.  Mixing system shall be able to 
molecularly shear individual bentonite particles from the dry powder to avoid 
clumping and ensure thorough mixing.  The drilling fluid reservoir tank shall be 
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minimum of 1,000 gallons.  Mixing system shall continually agitate the drilling 
fluid during drilling operations. 

 
 7. Drilling Fluids:  Drilling fluid shall be composed of clean water and bentonite 

clay.  Water shall be from an authorized source with a pH of 8.5 – 10.  Water of a 
lower pH or with excessive calcium shall be treated with the appropriate amount 
of sodium carbonate or equal.  No additional material may be used in drilling 
fluid without prior approval from District.  The bentonite mixture used shall have 
the minimum viscosities as measured by a Marsh funnel: 

 
    Rocky Clay - 60 seconds 
    Hard Clay - 40 seconds 
    Soft Clay - 45 seconds 
    Sandy Clay - 90 seconds 
    Stable Sand - 80 seconds 
    Loose Sand - 110 seconds 
    Wet Sand - 110 seconds 
 
  These viscosities may be varied to best fit the soil conditions encountered, or as 

determined by the operator. 
 
 8. Delivery System:  The mud pumping system shall have a minimum capacity of 

35-500 GPM and the capability of delivering the drilling fluid at a constant 
minimum pressure of 1200 psi.  The delivery system shall have filters in-line to 
prevent solids from being pumped into drill pipe. Used drilling fluid and drilling 
fluid spilled during operations shall be contained and conveyed to the drilling 
fluid recycling system or shall be removed by vacuum trucks or other methods 
acceptable to District.  A berm, minimum of 12-inches high, shall be maintained 
around drill rigs drilling fluid mixing system, entry and exit pits and drilling fluid 
recycling system to prevent spills into the surrounding environment.  Pumps and 
or vacuum truck(s) of sufficient size shall be in place to convey drilling fluid from 
containment areas to storage and recycling facilities for disposal. 

 
 9. Restrictions:  Other devices or utility placement systems for providing horizontal 

thrust other than those previously defined in the preceding sections shall not be 
used unless approved by the District prior to commencement of the work.  
Consideration for approval will be made on an individual basis for each specified 
location.  The proposed device or system shall maintain line and grade within the 
tolerances prescribed by the particular conditions of the project. 

 
 B. Installation Tolerances 
    
 1. Pilot Hole: The pilot hole shall follow the design path of the bore shown on the 

drawings.   
 
 2. Horizontal and Vertical Tolerances: Horizontal deviations shall be less than six 

(6) inches from the design centerline. Vertical deviations shall be less than plus or 
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minus two inches from the pipeline invert elevation shown with proper clearance 
between all existing utilities. The Contractor shall continuously monitor 
horizontal and vertical position and record the position at least once per drill stem 
length, or at 10 foot or 30-minute intervals, whichever is most frequent.   

 
 3. Entry and Exit Tolerances:  The location of the entry and exit points shall be 

consistent with the lines and grades shown on the Contract Drawings. 
 
 C. Insertion Pits 

 
Insertion pits shall have vertical walls. Trenching machines may be used except where 
their use may result in damage in existing facilities. Unless otherwise specified or 
indicated, the Contractor may use any method of excavation, which will not damage 
nearby utilities or endanger adjacent structures or property or disturb the natural or fill 
soils at, below and adjacent to the excavation. 
 
Where drain rock is required to stabilize a soft, wet or spongy ground, in the District’s 
opinion the Contractor shall use a bedding material.  Insertion pits for pipe installation 
shall be excavated to twelve (12) inches minimum below the pipe invert or per soil 
conditions. 
 
Insertion area length shall be thirty (30) feet in length and width shall be such that pipe 
assembly is achieved per manufactures recommendation and work conditions are 
optimum. The excavation shall be properly braced and shored. 
 
Backfill and Restoration of insertion pit upon completion of pullback operation and pipe 
testing shall be done to match existing conditions.  Trench shall be backfilled per 
Construction Drawings with warning tape. 

 
 D. Daily Logs and Records 
 

Daily logs and records shall be maintained by the Contractor, documenting drilling 
lengths, location of drill head, drilling fluids pressures and flow rates, down-hole annular 
pressures, drilling fluid losses, inadvertent returns, drilling times required for each pipe 
joint, any instances of retraction and re-drilling of the pilot bore or segments thereof, and 
any other relevant observations. The drilling fluid pressures shall be measured at the 
entry point and at the injection nozzle. These records shall be maintained and updated 
daily throughout the course of the project, or more frequently as directed by the District. 
The position of the drill head shall be continuously tracked. Daily logs shall be submitted 
complete and legible as directed by the District, within one (1) working day of the date to 
which the records correspond.    

 
 E. Execution 
 
 1. The Contractor shall provide at least 72 hours advance written notice to the 

District of the planned inception of  drilling activities, including pilot hole launch, 
pre-reaming, reaming, and pipe pullback.  The Contractor shall immediately 
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notify the District, in writing, when any significant problems.  All work by the 
Contractor shall be performed in the presence of the District, unless District 
grants prior written approval to perform such work in The District’s absence. 

 
 2. The Contractor shall provide all material, equipment, and facilities required for 

directional drilling.  Proper alignment and elevation of the bore hole shall be 
consistently maintained throughout the directional drilling operation.  

 
 3. The entire drill path shall be accurately surveyed with entry and exit stakes placed 

in the appropriate locations within the areas indicated on drawings.  If Contractor 
is using a Magnetic Guidance System (MGS), drill path will be surveyed for any 
surface geo-magnetic variations or anomalies.  

 
 4. Readings shall be recorded after advancement of each successive drill pipe (no 

more than 10’) and the readings plotted on a scaled drawing of 1” = 2’, both 
vertical and horizontal.  Access to all recorded readings and plan and profile 
information shall be made available to the District, or his representative, at all 
times.  At no time shall the deflection radius of the drill pipe exceed the deflection 
limits of the carrier pipe as specified herein.  

 
 5. A complete list of all drilling fluid additives and mixtures to be used in the 

directional operation will be submitted to the District, along with their respective 
Material Safety Data Sheets.  All drilling fluids and lose cuttings shall be 
contained in pits or holding tanks for recycling or disposal, no fluids shall be 
allowed to enter any unapproved areas or natural waterways.  Upon completion of 
the directional drill project, the drilling mud and cuttings, and all other fluids shall 
be disposed of by the Contractor at an approved dumpsite. All associated costs 
with disposing shall be included in the cost of pipe installation and shall not be 
considered additional cost to the District.  

 
 6. The pilot hole shall be drilled on bore path with no deviations greater than the 

acceptable tolerances. In the event of deviation exceeding the specified tolerance 
from the bore path, the contractor will notify the District immediately and the 
District may require the Contractor to pull-back and re-drill from the location 
along bore path before the deviation.  In the event that a drilling fluid fracture, 
inadvertent returns or returns loss occurs during pilot hole drilling operations, 
Contractor shall cease drilling, and wait at least 30 minutes, inject a quantity of 
drilling fluid with a viscosity exceeding 120 seconds as measured by a Marsh 
funnel and wait another 30 minutes.  If mud fracture or returns loss continues, 
Contractor will discuss additional options with the District and work will then 
proceed accordingly.  

 
 7. Upon completion of the pilot hole phase of the operation, a complete set of “as-

built” records shall be submitted in duplicate to the District.  These records shall 
include copies of the plan and profile drawing, as well as directional survey 
reports as recorded during the drilling operation.  
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 8. Upon approval of the pilot hole location, the hole opening or enlarging phase of 
the installation shall begin.  The bore hole diameter shall be increased to 
accommodate the pullback operation of the required size to install the three pipes.  
The type of hole opener or back reamer to be utilized in this phase shall be 
determined by the types of subsurface soil conditions that have been encountered 
during the pilot hole drilling operation.  The reamer type shall be at the 
Contractor’s discretion with the final hole opening being a maximum of 1.5 times 
larger than the outside diameter of the pipes combined.  

 
 9. The open bore hole may be stabilized by means of bentonite drilling slurry 

pumped through the inside diameter of the drill rod and through openings in the 
reamer. The drilling slurry must be in a homogenous / flowable state serving as an 
agent to carry the loose cuttings to the surface through the annulus of the 
borehole.  The volume of bentonite mud required for each pullback shall be 
calculated based on soil conditions, largest diameter of the pipe couplings, 
capacity of the bentonite mud pump, and the speed of pullback as recommended 
by the bentonite drilling fluid manufacture.  The bentonite slurry is to be 
contained at the exit or entry side of the directional bore in pits or holding tanks.  
The slurry may be recycled at this time for reuse in the hole opening operation, or 
shall be hauled by the Contractor to an approved dumpsite for proper disposal.  

 
 10. The Contractor shall utilize a “weak link” or breakaway device at the leading end 

of the pipe to protect the pipe from excessive pulling loads.  The weak link device 
shall be installed between the drilling head and the regular pipe.  Connection 
details and calculations used to determine the weak link material and size shall be 
subject to the approval of the District.  

 
3.05 CONSTRUCTION OF DRAINAGE STRUCTURES 
 
 A. Structures shall be set on properly prepared granular or concrete subbase providing full 

support to unit. 
 
 B. Structures shall be placed and backfilled as detailed and per Section 02300, Earthwork. 
 

C. SAFE MANHOLE ENTRY 
 

The Contractor shall conform to all applicable occupational safety and health standards, 
rules, regulations and orders established by Federal and State Agencies 
 
The atmospheric condition in manhole shall be tested for possible oxygen deficiency and 
the presence of poisonous, toxic or explosive gases before entering. Sufficient ventilation 
shall be provided to ensure the safety of workers working in the manhole.  The 
Contractor is required to provide all safety equipment for manhole entry and appropriate 
attire is required for those who are working in a manhole. 

 
Specific attention is directed also to OSHA safety rules, regulations and precautions to be 
taken by the Contractor before entering manholes, trenches, and other structures with 
respect to physical and chemical hazards which may be present. 
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Full compensation for conforming to the requirements of this section shall be considered 
as included in the contract prices paid for the various items of work involved and no 
separate payment will be made therefore. 

 
3.06 FIELD QUALITY CONTROL 
 
 A. Tests: 
 
 1. Ball Test: Prior to other tests all lines should be cleaned and tested for major 

defects by flushing with an appropriately sized cleaning ball. Precleaning by high 
velocity jet or other method may be necessary. 

 
 2. Visual Test: All pipelines shall be inspected visually by the Contractor to verify 

accuracy of alignment and freedom from debris and obstructions. The full 
diameter of the pipe should be visible when viewed between consecutive 
manholes. The method of test shall be closed circuit television.  The video shall 
be provided to the City for review and approval.  If found unacceptable, the 
Contractor will make necessary repairs or cleaning and re-televise at their own 
expense. 

 
3.07 STORM DRAIN ABANDONMENT 
 

A. All pipe lines/culverts to be abandoned shall be filled with slurry and ends capped with 
12” concrete.  Cost for abandonment shall be included in unit costs for construction of 
new facilities. 

 
B. All structures to be abandoned shall have the top two feet of the structure removed 

completely.  Structures to be filled with slurry.  Outlet/inlet pipes shall be capped with 
12” concrete.  Finished surface shall be asphalt, concrete, sod, or soil, as shown on 
Construction Documents. 

 
3.08 CLEANING AND TELEVISING  
 
A. All existing pipelines to be lined as well as all new pipelines shall be inspected for 

obstructions and shall be cleaned and televised by the Contractor. All pipelines shall be 
cleaned using the sewer ball method or a high-pressure hydroflusher. If the Contractor 
elects to use the high-pressure hydroflusher, and if, in the opinion of the City, the lines 
are not cleaned sufficiently by hydroflushing, the Contractor shall re-clean the lines using 
the sewer ball method at his own expense. Additional costs for television inspection of 
the work after re-cleaning shall be borne by the Contractor. Copies of CDs and electronic 
TV logs shall be provided to the City by the Contractor. 

 
*** END OF SECTION *** 
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SECTION 33 41 00 – STORM UTILITY DRAINAGE PIPING

REFER TO CITY OF BURLINGAME STORM DRAINAGE SPECIFICATION SECTION 02700

GENERAL

SECTION INCLUDES

A. Roadway and/or site storm drainage system up to five feet of any on-site building

RELATED SECTIONS

A. Section 31 21 00, Utility Trenching and Backfill

B. Section 32 13 18, Cement and Concrete for Exterior Improvements

RELATED DOCUMENTS

A. AASHTO
1. M199: Precast Reinforced Concrete Manhole Sections
2. M252: Corrugated Polyethylene Drainage Pipe
3. M294: Corrugated Polyethylene Pipe, 12 to 604 inch Diameter

B. ASTM
1. A74:  Cast Iron Soil Pipe and Fittings
2. A615:  Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement
3. C143:  Standard Test Method for Slump of Hydraulic-Cement Concrete
4. C443:  Joints for Concrete Pipe and Manholes, Using Rubber Gaskets
5. C478:  Circular Precast Reinforced Concrete Manhole Sections
6. C564:  Rubber Gaskets for Cast Iron Soil Pipe and Fittings
7. C923: Standard Specification for Resilient Connectors Between Reinforced

Concrete Manhole Structures, Pipes, and Laterals
8. C1173: Flexible Transition Couplings for Underground Piping Systems
9. D1785: Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120
10. D2321: Underground Installation of Thermoplastic Pipe for Sewers and Other

Gravity Flow Applications
11. D2564: Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic Piping Systems
12. D3034: Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings
13. D4101: Propylene Injection and Extrusion Materials
14. F477: Elastomeric Seals (Gaskets) for Joining Plastic Pipe
15. F656: Primers for Use in Solvent Cement Joints of Poly(Vinyl Chloride) (PVC)

Plastic Pipe and Fittings
16. F679: Poly(Vinyl Chloride) (PVC) Large-Diameter Plastic Gravity Sewer Pipe

and Fittings
17. F1336: Poly(Vinyl Chloride) (PVC) Gasket Sewer Fittings

C. AWWA
1. C104:  Cement-Mortar Lining for Ductile-Iron Pipe and Fittings
2. C105:  Polyethylene Encasement for Ductile-Iron Pipe Systems
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3. C110:  Ductile-Iron and Gray-Iron Fittings, 3 In. Through 48 In. for Water
4. C111:  Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
5. C115: Flanged Ductile-Iron Pipe With Ductile-Iron or Gray-Iron Threaded

Flanges
6. C116:  Protective Fusion-Bonded Coatings for the Interior and Exterior Surfaces

of Ductile-Iron and Gray-Iron Fittings
7. C150: Thickness design of Ductile Iron Pipe
8. C151: Ductile-Iron Pipe, Centrifugally Cast
9. C153: Ductile-Iron Compact Fittings
10. C219: Bolted, Sleeve-type Couplings for Plain-End Pipe
11. M41: Ductile Iron Pipe and Fittings

D. Caltrans Standard Specifications, 2015
1. Section 51, Concrete Structures
2. Section 52, Reinforcement
3. Section 65, Concrete Pipe
4. Section 66, Corrugated Metal Pipe
5. Section 70, Miscellaneous Drainage Facilities
6. Section 72, Slope Protection
7. Section 75, Miscellaneous Metal
8. Section 90, Concrete

E. Caltrans Standard Plans, 2015
1. Plan D94A: Metal and Plastic Flared End Sections
2. Plan D94B: Concrete Flared End Sections
3. Plan D97A: Corrugated Metal Pipe Coupling Details No. 1, Annular Coupling

Band Bar and Strap and Angle Connection
4. Plan D97C: Corrugated Metal Pipe Coupling Details No. 3, Helical and Universal

Couplers
5. Plan D97D: Corrugated Metal Pipe Coupling Details No. 4, Hugger Coupling

Bands
6. Plan D97E: Corrugated Metal Pipe Coupling Details No. 5, Standard Joint
7. Plan D97F: Corrugated Metal Pipe Coupling Details No. 6, Positive Joint
8. Plan D97G: Corrugated Metal Pipe Coupling Details No. 7, Downdrain
9. Plan D98A: Slotted Corrugated Steel Pipe Drain Details
10. Plan D98B: Slotted Corrugated Steel Pipe Drain Details

DEFINITIONS

A. AASHTO:  American Association of State Highway and Transportation Officials

B. ASTM:  American Society for Testing Materials

C. AWWA:  American Water Works Association

D. CMP:  Corrugated metal pipe

E. DIP:  Ductile iron pipe

F. HDPE:  High-density polyethylene
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G. NPS:  Nominal pipe size

H. PE:  Polyethylene

I. PVC:  Polyvinyl Chloride

J. RCP:  Reinforced concrete pipe

SUBMITTALS

A. Follow submittal procedure outlined in Section 01 10 00, Supplemental General
Requirements.

B. Product data for the following:
1. Piping materials and fittings
2. Special pipe couplings
3. Polymer-concrete, channel drainage systems (trench drains)
4. Joint sealants
5. Plastic area drains
6. Cleanout plugs or caps
7. Precast concrete catch basins, inlets, curb inlets, junction structures and area

drains, including frames and grates
8. Precast clean out boxes and box covers
9. Concrete, metal and plastic flared end sections
10. Sanitary sewer and storm drain manholes

C. Shop drawings: Include plans, elevations, details and attachments for the following:
1. Precast concrete manholes, frames and covers

D. Design Mix Reports and Calculations: For each class of cast in place concrete

E. Field Test Reports: Indicate and interpret test results for compliance with performance.

DELIVERY, STORAGE AND HANDLING

A. Delivery and Storage
1. Piping: Inspect materials delivered to site for damage; store with minimum of

handling. Store materials on site in enclosures or under protective coverings. Store
plastic piping and jointing materials and rubber gaskets under cover out of direct
sunlight. Do not store materials directly on the ground. Keep inside of pipes and
fittings free of dirt and debris.

2. Metal Items: Check upon arrival; identify and segregate as to types, functions, and
sizes. Store off the ground in a manner affording easy accessibility and not causing
excessive rusting or coating with grease or other objectionable materials.

B. Handling
1. Handle pipe, fittings, and other accessories in such manner as to ensure delivery to

the trench in sound undamaged condition. When handling lined pipe, take special
care not to damage linings of pipe and fittings; if lining is damaged, make
satisfactory repairs. Carry, do not drag, pipe to trench.

2. Handle precast concrete pipe, manholes and other precast structures according to
manufacturer’s written instructions.
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3. Protect imported bedding and backfill material from contamination by other
materials.

PRODUCTS

REFER TO THE CITY OF BURLINGAME STORM DRAINAGE SPEC SECTION 02700

PIPE CLEANOUTS

A. Piping:  Same as storm drain line if possible

B. Top Plug or Cap: Same material as piping if possible. Plug or cap to be secure but
removable, threaded or non-threaded.

C. Box Size: As required to provide access and allow easy removal and reinstallation of cap

D. Box Types
1. Non-Traffic Areas: Portland cement concrete box and box cover, light duty
2. Traffic  Areas:  Portland cement  concrete  box and box cover  or  steel  or  cast  iron

cover, heavy duty, both box and cover to be rated for AASHTO H20 loading

E. Box Cover Markings: “S.D.,” unless otherwise specified

F. Available Manufacturers: Subject to compliance with requirements, box manufacturers
offering products that may be incorporated into the Project include, but are not limited to
the following:
1. Associated Concrete Products, Inc.
2. Brooks Products Inc.
3. OldCastle Precast/Christy Concrete Products, Inc.

AREA DRAINS

A. Grate and Riser: Area drain shall be as manufactured by Nyloplast or approved equal.  Riser
shall be constructed of 6 inch PVC C900/C905 SDR 25 piping per paragraph 2.1(A) of this
section  and  connected  to  area  drain  by  a  gasket  joint.  Riser  shall  be  vertical  except  as
otherwise noted in the plans. Riser may include a reducer if necessary to make connection
to the storm drain line.

B. Elevation and Grading: Area Drain rim elevation shall be set and area around area drain
shall be graded to drain away from any adjacent structures, walks, or roadways and towards
area drain.

CURB INLETS, CATCH BASINS, DROP INLETS, JUNCTION STRUCTURES, AREA
DRAINS, ETC.

A. General: Size, shape, configuration, depth, etc. of structure and frame, grate, or cover shall
be as indicated.

B. Portland Cement Concrete and Reinforcing: Section 32 13 18, Cement and Concrete for
Exterior Improvements.

fone
Cloud+

fone
Cloud+
ADDENDUM # 1
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C. Precast Structure: Rate for AASHTO H20 loading in traffic areas.

If required, steps: ASTM C 478 or AASHTO M199. Manufacture from deformed, ½ inch
steel reinforcement rod complying with ASTM A615 and encased in polypropylene
complying with ASTM D4101. Include pattern designed to prevent lateral slippage off
step. Acceptable manufacturer is Hanson Concrete Products, (Milpitas, CA) (Tel 408-262-
1091).

D. Frames, Grates and Covers: Caltrans Standard Specification Section 75-1.02, 75-1.02.B
and 75-2
1. Galvanize steel frames, grates and covers
2. Grates and covers shall be non-rocking
3. Rate for AASHTO H20 loading in traffic areas

MANHOLES

A. Manholes  shall  be pre-cast  concrete  of  the size and shape shown on the Plans and shall
conform to ASTM C478. Equivalent poured-in-place structures may be used at the
Contractor’s option. Concrete shall consist of Caltrans Type I/II cement. Rate for
AASHTO H20 loading in traffic areas.

B. All interior concrete surfaces shall be coated with “Xypex Crystalline” or approved
equivalent. Use of a water-resistant admix is acceptable, at Contractor option.

C. Frames and Covers: As indicated and in accordance with Caltrans Standard Specification
Section 75-2.02B. Manhole covers shall have the words “STORM DRAIN” in letters not
less than 2 inches cast into the cover. The clear opening for all manhole covers shall be 24
inches.

D. Frames and lids for manholes shall be match-marked in pairs before delivery to the job site.
The lids shall fit into their frames without rocking.

E. Reinforcing Bars: Reinforcing bars shall be of intermediate grade billet steel conforming
to ASTM A615 and shall be of the size shown on the Standard Details or in the Plans.  Bars
shall be of the round deformed type, free from injurious seams, flaws, or cracks, and shall
be cleaned of all rust, dirt, grease and loose scales.

F. Portland Cement Concrete: Concrete for manhole bases, inlets, and other concrete
structures shall conform to the requirements of Caltrans Standard Specifications Section
90  and  as  herein  specified.  The  concrete  shall  be  Class  “A”  containing  six  (6)  sacks  of
portland cement per cubic yard of concrete. The grading of the combined aggregate shall
conform with the CDT requirements of the three-quarter inch maximum. The consistency
of  the  fresh  aggregate  shall  be  such  that  the  slump  does  not  exceed  four  inches,  as
determined by ASTM C143. The concrete shall have a minimum design compressive
strength of 3,000 psi after 28 days.

If required, steps: ASTM C478 or AASHTO M199. Manufacture from deformed, ½ inch
steel reinforcement rod complying with ASTM A615 and encased in polypropylene
complying with ASTM D4101. Include pattern designed to prevent lateral slippage off
step. Acceptable manufacturer is Hanson Concrete Products, or approved equal.



CITY OF BURLINGAME – Burlingame Community Center BKF Engineers
Package 1: Bid Set – March 25, 2019 Group 4 Project No. 12421-04

SECTION 33 41 00 - 6 STORM UTILITY DRAINAGE PIPING

JOINT SEALANT FOR PRECAST STRUCTURES AND MANHOLES

A. Mortar: Caltrans Standard Specification Section 51-1.02F
1. Use to seal  around pipes at  connections to  structures  and manholes.  Also use to

seal joints between precast sections of structures and manholes.

B. Gaskets: Preformed flexible rubber or plastic gasket
1. Rubber Gaskets: ASTM C443
2. Plastic Gaskets: Federal Specification SS-S-00210 (GSA-FSS), Type I, Rope

Form; or alternate standard which may exist. Acceptable material is “Ram-Nek,”
as manufactured by Henry Company, or approved equal.

PIPE TO STRUCTURE CONNECTOR/SEAL

A. A flexible pipe to manhole connector shall be used for all pipe penetrations to pre-cast
and/or cast-in-place concrete structures.
1. The seal shall provide a flexible, positive, watertight connection between pipe and

concrete wastewater structures. The connector shall assure that a seal is made
between (1) the connector and the structure wall, and (2) between the connector
and the pipe. The seal between the connector and the manhole wall shall be made
by casting the connector integrally with the structure wall during the
manufacturing process in such a manner that it will not pull out during coupling.
The seal between connector and pipe will be made by way of a stainless steel take
down band compressing the gasket against the outside diameter of the pipe.

2. The connector shall be molded from materials whose physical/chemical properties
meet or exceed the physical/chemical resistant properties outlined in ASTM C923.
The connector and stainless steel hardware shall meet or exceed the performance
requirements proscribed in ASTM C923.

3. The connector shall be of size specifically designed for the pipe material being
used and shall be installed in accordance with recommendations of the
manufacturer.

4. Connectors shall be Z-LOK or G3 connectors manufactured by A-LOK Products
Inc. or approved equivalent.

POLYMER-CONCRETE TRENCH DRAINS

A. General: Modular system of precast, polymer-concrete channel sections, grates, and
appurtenances; designed so grates fit into channel recesses without rocking or rattling.
Include number of units required to form total length required.

B. Include the following components:
1. Channel Sections: Interlocking-joint, precast modular units with end caps.  Inside

width as indicated with deep, rounded bottom, with built in slope or flat invert as
indicated and outlets in number, sizes, and locations indicated.  Include extension
sections necessary for required depth.

2. Frame and Grate: Gray iron, ductile iron or galvanized steel as indicated.  Where
drain is located in traffic areas, rate for AASHTO H20 loading.

C. Locking Mechanism: Manufacturer’s standard device for securing grates to channel
sections.
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D. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Project include, but are not limited to,
the following:
1. “Polydrain” by ABT Inc.
2. “ACO Drain” by ACO Polymer Products Inc. , or approved equal

EXECUTION

PIPE INSTALLATION

A. General: Install pipe, fittings, and appurtenances utilizing best practices, manufacturer’s
instructions, and in accordance with Section 6 and 7 of ASTM D 2321 for plastic pipe,
Caltrans Standard Specification Section 65-2.03 for reinforced concrete pipe, Caltrans
Standard Specification Section 66-1.03 for corrugated metal pipe, and chapter 11.3.3 of
AWWA M41 for cast iron and ductile iron pipe.

B. Pipe Depth and Trench Configuration: Conform to typical trench section(s) indicated.

C. Excavation, Bedding, Backfill, and Compaction: Section 31 21 00, Utility Trenching and
Backfill

D. Handling: Carefully handle during loading, hauling, unloading and placing operations to
avoid breakage or damage. Use strap type slings for lifting and placing; no chains or hooks
will be permitted. Comply with the manufacturer’s recommendations.

E. Laying: Before lowering pipe into the trench, remove all stakes, debris, loose rock and
other  hard materials  from the bottom of  the trench.  Lay accurately in  conformance with
lines and grades indicated. Start laying the pipeline at the low end and proceed upstream.
Lay bell and spigot pipe with the bell end facing upstream.  Lay pipe on a bed prepared by
handwork, dug true to grade. Furnish firm bearing for pipe throughout its entire length with
bell holes provided at the ends of each pipe length of sufficient size to permit making up
the particular type of joint being used. Adjust pipe to line and grade by scraping away or
filling and tamping material under the body of the pipe for the entire pipe length and not
by blocking or wedging. After final positioning, hold pipe in place in trench with backfill
material placed equally on both sides of the pipe at as many locations as required to hold
the pipe section in place.

F. Curved Alignment: When necessary to conform to the alignment specifically indicated, lay
pipe on a curved alignment by means of asymmetrical closure of joints or bending of the
pipe barrel.  Use shorter  lengths of  pipe than the standard length if  necessary to  achieve
curvature specified. Do not exceed the recommendations of the pipe manufacture for
deflections at the joints or pipe bending.

G. Closure: Close open ends of pipes and appurtenance at the end of each day’s work or when
work is not in progress.

SPECIAL PIPE COUPLINGS

A. General: Use where required to join piping and no other appropriate method is specified.
Do not use instead of specified joining methods.

B. Installation: Manufacturers’ instructions
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INSTALLATION OF CURB INLETS, CATCH BASINS, DROP INLETS, JUNCTION
STRUCTURES, AREA DRAINS, ETC. AND MANHOLES

A. Excavation, Bedding, Backfill, and Compaction:  Section 31 21 00, Utility Trenching and
Backfill

B. Poured in Place Structures: Install as indicated and Caltrans Standard Specification Section
51.
1. Shape bottoms to convey flows as indicated.

C. Precast Structures: Install as indicated.
1. Seal all joints and pipe entrances and exits.
2. Place concrete in bottom and shape to convey flows as indicated.

POLYMER-CONCRETE TRENCH DRAIN INSTALLATION

A. Excavation, Bedding, Backfill, and Compaction: Section 31 21 00, Utility Trenching and
Backfill

B. Install: As indicated and in accordance with the manufacturer’s instructions.

SLOPE PROTECTION PLACEMENT

A. Rock Slope Protection: Caltrans Standard Specification Section 72-2.03 and as indicated.
1. Use Method B Placement unless otherwise indicated.

B. Concrete/Shotcrete Slope Protection: Caltrans Standard Specification Section 72-5.03

C. Concreted-Rock Slope Protection: Caltrans Standard Specification Section 72-3.03
1. Use Method B Placement unless otherwise indicated.

D. Sacked Concrete Slope Protection
1. Detailed configuration: As indicated
2. Use one cubic foot of concrete per sack.
3. Locate headers and stretchers as indicated.
4. Headers: Folded end to bank
5. Stretchers: Folded ends are not to be adjacent.
6. Place no more than four vertical courses until initial set has taken place in first

course.

POURED-IN-PLACE CONCRETE

A. Concrete shall be mixed in accordance with applicable provisions of Section 90 of Caltrans
Standard Specifications.

B. Construction of concrete structures shall conform to applicable provisions of Section 51 of
the Caltrans Standards Specifications. Unless otherwise noted herein or in the Plans,
exposed surfaces of structures shall be Class 1 surface finish.

C. Curing shall conform to applicable portions in Section 90 of Caltrans Standard
Specifications. No pigment shall be used in curing compounds. All work shall be subject
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to inspection. No concrete shall be placed until the Project Manager has approved the forms
and reinforcement.

D. Concrete shall not be cropped freely where reinforcing bars will cause segregation, nor
shall it be dropped freely more than six feet. Spouts, elephant trunks, or other approved
means shall be used to prevent segregation.

PIPELINE FLUSHING

A. Newly constructed storm drain pipes shall be flushed with water to clean. A metal screen
shall be used to collect and remove any rock, silt and other debris that is flushed out during
cleaning.

DEFLECTION TESTING

A. Upon completion of work, perform a deflection test on entire length of installed plastic
pipeline. Completed work includes superimposed loads adjacent to and over the pipeline,
such as compacted backfill and earthwork, and does not include paving, concrete curbs and
gutters, sidewalks, walkways, and landscaping.

B. Under external loads, deflection of pipe in the installed pipeline shall not exceed 4.5
percent of the average inside diameter of pipe.

C. Determine whether the allowable deflection has been exceeded by use of a pull-through
device or a deflection-measuring device.

D. Pull-Through Device:
1. Provide a spherical, spheroidal, or elliptical ball, a cylinder, or circular sections

fused to a common shaft.
a. Circular sections shall be so spaced on the shaft that distance from external

faces of front and back sections will equal or exceed diameter of the
circular section.

b. Pull-through device may also be of a design approved by the Uni-Bell
Plastic Pipe Association, provided that the device meets the applicable
requirements specified in this paragraph, including those for diameter of
the device.

2. Ball, cylinder, or circular sections shall conform to the following:
a. A diameter, or minor diameter as applicable, of 95 percent of the average

inside diameter of the pipe; tolerance of plus 0.5 percent will be permitted.
b. A homogeneous material throughout, with a density greater than 1.0 as

related to water at 39.2 degrees F, and a surface Brinell hardness of not
less than 150.

c. Center bored and through bolted with a ¼ inch minimum diameter steel
shaft having a yield strength of not less than 70,000 pounds per square
inch, with eyes or loops at each end for attaching pulling cables.

d. Each eye or loop shall be suitably backed with a flange or heavy washer
such that a pull exerted on opposite end of shaft will produce compression
throughout remote end.

3. Pull-Through Device:
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a. Pass the pull-through device through each run of pipe, either by pulling it
through or flushing it through with water.

b. If the device fails to pass freely through a pipe run, replace pipe which has
the excessive deflection and completely retest in same manner and under
same conditions as specified.

E. Deflection measuring Device:
1. Sensitive to 1.0 percent of the diameter of the pipe being tested and accurate to 1.0

percent of the indicated dimension.
2. Obtain approval of deflection measuring device prior to use.

F. Deflection Measuring Device Procedure:
1. Measure deflections through each run of installed pipe.
2. If deflection readings in excess of 4.5 percent of average inside diameter of pipe

are obtained, retest pipe by a run from the opposite direction.
3. If retest continues to show a deflection in excess of 4.5 percent of average inside

diameter of pipe, remove pipe which has excessive deflections, replace with new
pipe, and completely retest in same manner and under same conditions.

G. Warranty Period Test: Pipe found to have a deflection of greater than 5 percent of average
inside diameter when deflection test is performed just prior to end of 1 year warranty period
shall be replaced with new pipe and tested as specified for leakage and deflection.

CLEANING

A. Thoroughly clean storm drain lines, manholes, catch basins, field inlets, culverts, and
similar structures, of dirt, debris, and obstructions of any kind.

TELEVISION INSPECTION

A. After completion of the pipe installation, service connections, flushing and cleaning, and
prior to placement of pavement, the drain line shall be televised with a color closed-circuit
television with tilt-head camera recorded in DVD format. The original disc and log sheets
shall be provided to the Owner for review.

B. The following observations from television inspections will be considered defects in the
construction of sewer pipelines and will require correction prior to placement of pavement:
1. Low spot (1 inch or greater - mainlines only)
2. Joint separations (3/4 inch or greater opening between pipe sections)
3. Cocked joints present in straight runs or on the wrong side of pipe curves.
4. Chips in pipe ends
5. Cracked or damaged pipe
6. Dropped joints
7. Infiltration
8. Debris or other foreign objects
9. Other obvious deficiencies
10. Irregular condition without logical explanation

END OF SECTION
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AGREEMENT FOR PUBLIC IMPROVEMENT 

WASHINGTON PARK PLAYGROUND, SPORTS COURT, & PICNIC AREA 

CITY PROJECT 85670 

 
THIS AGREEMENT, made in duplicate and entered into in the City of Burlingame, 

County of San Mateo, State of California on      , 2019 by and between 
the CITY OF BURLINGAME, a Municipal Corporation, hereinafter called "City", and 
______________, a [State of incorporation] [Corporation or other form of business], hereinafter 
called "Contractor." 

 
W I T N E S S E T H :  

 
WHEREAS, City has taken appropriate proceedings to authorize construction of the public 

work and improvements herein provided for and to authorize execution of this Contract; and 
WHEREAS, pursuant to State law and City requirements, a notice was duly published for 

bids for the contract for the improvement hereinafter described; and 
 WHEREAS, on _______________, after notice duly given, the City Council of 
Burlingame awarded the contract for the construction of the improvements hereinafter described 
to Contractor, which the Council found to be the lowest responsive, responsible bidder for these 
improvements; and 

WHEREAS, City and Contractor desire to enter into this Agreement for the construction 
of said improvements. 
 

NOW, THEREFORE, IT IS AGREED by the parties hereto as follows: 
 

1.  Scope of work. 
Contractor shall perform the work described in those Contract Documents entitled: 

 

WASHINGTON PARK PLAYGROUND, SPORTS COURT, & PICNIC AREA 

CITY PROJECT 85670 

 
2.  The Contract Documents. 
The complete contract between City and Contractor consists of the following documents: 

this Agreement; Notice Inviting Sealed Bids, attached hereto as Exhibit A; the accepted Bid 
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Proposal, attached hereto as Exhibit B; the specifications, provisions, addenda, complete plans, 
profiles, and detailed drawings contained in the bid documents titled WASHINGTON PARK 
PLAYGROUND, SPORTS COURT, & PICNIC AREA, CITY PROJECT 85670 attached as 
Exhibit C; the State of California Standard Specifications 2010, as promulgated by the California 
Department of Transportation; prevailing wage rates of the State of California applicable to this 
project by State law; and all bonds; which are collectively hereinafter referred to as the Contract 
Documents. All rights and obligations of City and Contractor are fully set forth and described in 
the Contract Documents, which are hereby incorporated as if fully set forth herein. All of the above 
described documents are intended to cooperate so that any work called for in one, and not 
mentioned in the other, or vice versa, is to be executed the same as if mentioned in all said 
documents. 

 
3. Contract Price. 

 The City shall pay, and the Contractor shall accept, in full, payment of the work above 
agreed to be done, the sum of _________________________________ dollars 
($_______________), called the “Contract Price”. This price is determined by the lump sum and 
unit prices contained in Contractor's Bid.  In the event authorized work is performed or materials 
furnished in addition to those set forth in Contractor's Bid and the Specifications, such work and 
materials will be paid for at the unit prices therein contained. Said amount shall be paid in progress 
payments as provided in the Contract Documents. 

 
4.  Termination 
At any time and with or without cause, the City may suspend the work or any portion of 

the work for a period of not more than 90 consecutive calendar days by notice in writing to 
Contractor that will fix the date on which work will be resumed.  Contractor will be granted an 
adjustment to the Contract Price or an extension of the Time for Completion, or both, directly 
attributable to any such suspension if Contractor makes a claim therefor was provided in the 
Contract Documents. 

The occurrence of any one or more of the following events will justify termination of the 
contract by the City for cause:  (1) Contractor’s persistent failure to perform the work in accordance 
with the Contract Documents; (2) Contractor’s disregard of Laws or Regulations of any public 
body having jurisdiction; (3) Contractor’s disregard of the authority of the Engineer; or (4) 
Contractor’s violation in any substantial way of any provision of the Contract Documents. In the 
case of any one or more of these events, the City, after giving Contractor and Contractor’s sureties 

seven calendar days written notice of the intent to terminate Contractor’s services, may initiate 
termination procedures.  Such termination will not affect any rights or remedies of City against 
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Contractor then existing or that accrue thereafter.  Any retention or payment of moneys due 
Contractor will not release Contractor from liability.  At the City’s sole discretion, Contractor’s 
services may not be terminated if Contractor begins, within seven calendar days of receipt of such 
notice of intent to terminate, to correct its failure to perform and proceeds diligently to cure such 
failure within no more than 30 calendar days of such notice. 

Upon seven calendar days written notice to Contractor, City may, without cause and 
without prejudice to any other right or remedy of City, terminate the Contract for City’s 

convenience. In such case, Contractor will be paid for (1) work satisfactorily completed prior the 
effective date of such termination, (2) furnishing of labor, equipment, and materials in accordance 
with the Contract Documents in connection with uncompleted work, (3) reasonable expenses 
directly attributable to termination, and (4) fair and reasonable compensation for associated 
overhead and profit.  No payment will be made on account of loss of anticipated profits or revenue 
or other economic loss arising out of or resulting from such termination. 

 
5.  Provisions Cumulative. 
The provisions of this Agreement are cumulative and in addition to and not in limitation of 

any other rights or remedies available to the City. 
 
6.  Notices. 
All notices shall be in writing and delivered in person or transmitted by certified mail, 

postage prepaid. 
Notices required to be given to the City shall be addressed as follows: 

Karen Hager 
Management Analyst 
City of Burlingame 
850 Burlingame Avenue 
Burlingame, California 94010 

 

Notices required to be given to Contractor shall be addressed as follows: 

   Name 
   Company Name 
   Address 
 

7.  Interpretation 
As used herein, any gender includes the other gender and the singular includes the plural 

and vice versa. 
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8. Waiver or Amendment. 
No modification, waiver, mutual termination, or amendment of this Agreement is effective 

unless made in writing and signed by the City and the Contractor.  One or more waivers of any 
term, condition, or other provision of this Agreement by either party shall not be construed as a 
waiver of a subsequent breach of the same or any other provision.   

 
9. Controlling Law. 
This Agreement is to be governed by and interpreted in accordance with the laws of the 

State of California. 
 
10. Successors and Assignees. 
This Agreement is to be binding on the heirs, successors, and assigns of the parties hereto 

but may not be assigned by either party without first obtaining the written consent of the other 
party. 

 
11. Severability. 
If any term or provision of this Agreement is deemed invalid, void, or unenforceable by 

any court of lawful jurisdiction, the remaining terms and provisions of the Agreement shall not be 
affected thereby and shall remain in full force and effect.  

 
12. Indemnification. 
Contractor  shall indemnify, defend, and hold the City, its directors, officers, employees, 

agents, and volunteers harmless from and against any and all liability, claims, suits, actions, 
damages, and causes of action arising out of, pertaining or relating to the actual or alleged 
negligence, recklessness or willful misconduct of Contractor, its employees, subcontractors, or 
agents, or on account of the performance or character of the services, except for any such claim 
arising out of the sole negligence or willful misconduct of the City, its officers, employees, agents, 
or volunteers.  It is understood that the duty of Contractor to indemnify and hold harmless includes 
the duty to defend as set forth in section 2778 of the California Civil Code. Notwithstanding the 
foregoing, for any design professional services, the duty to defend and indemnify City shall be 
limited to that allowed by state law. Acceptance of insurance certificates and endorsements 
required under this Agreement does not relieve Contractor from liability under this indemnification 
and hold harmless clause. This indemnification and hold harmless clause shall apply whether or 
not such insurance policies shall have been determined to be applicable to any of such damages or 
claims for damages. 
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IN WITNESS WHEREOF, two identical counterparts of this Agreement, consisting of 

five pages, including this page, each of which counterparts shall for all purposes be deemed an 
original of this Agreement, have been duly executed by the parties hereinabove named on the day 
and year first hereinabove written. 
 
 
CITY OF BURLINGAME,  
a Municipal Corporation  
 
 
By                               
Lisa K. Goldman, City Manager 
 
 
 
Approved as to form: 
 
      
Kathleen Kane, City Attorney 
 
 
 
ATTEST: 
 
      
Meaghan Hassel-Shearer, City Clerk 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

"CONTRACTOR" 
 
 
 
By                                     
Print Name: 
Company Name: 
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SUPPLEMENTARY GENERAL CONDITIONS 
WASHINGTON PARK PLAYGROUND, SPORTS COURT, & PICNIC AREA 

CITY PROJECT 85670 
 
The General Conditions and Standard Conditions are hereby amended as follows: 
 

1. Section 6.02 of the General Conditions is amended by adding the following: 
   

The City-furnished materials for this project that will be purchased by the City and 
Installed by the Contractor are:  
 
a. Site Drinking Fountains 
b. Park Benches 
c. Trash and Recycle Receptacles 
d. Bike Racks 
e. Picnic Tables 
f. Park Grills 
g. Heritage Tree 
 
The Contractor will provide the Project Manager with at least 48 hours notice to 
arrange for pick-up of the pre-purchased items at either 250 Anza Boulevard, 
Burlingame or 420 Carolan Avenue, Burlingame.  
 
The following items will be purchased and installed by others: 
a. Washington Park Playground Equipment & Installation will be installed under a 

separate contract with Ross Recreation. The Contractor will coordinate the 
schedule with Alex Hailey phone: 707.538.3800 or email: alexh@rossrec.com 

b. The turf surfacing will be installed by Robertson, Inc. The Contractor will 
coordinate the schedule with Shelly Vasquez email: 
Shelly.Vasquez@playcoresurfacing.com or phone 650-433-0655. 

 
2. Section 8.04 of the General Conditions is amended by adding the following: 

 
“Contractor’s failure to achieve substantial completion of the work described in the 
Contract Documents will cause the City to incur losses of types and in amounts which 
are impossible to compute and ascertain with certainty. The Contractor shall pay to 
the City of Burlingame liquidated damages in the amount of $1000 per day for each 
day and every calendar days’ delay in finishing the work in excess of the number of 
days (120) referred to in these specifications. The amount may be assessed and 
recovered by the City as against Contractor and its Surety. Such liquidated damages 
are intended to represent estimated actual damages and are not intended as a penalty, 
and Contractor shall pay them to the City, without limiting City's any of the City’s 

rights as provided in the Contract Documents.” 
 
 

  

mailto:alexh@rossrec.com
mailto:Shelly.Vasquez@playcoresurfacing.com
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3. The Contractor shall complete the project within 120 working days from the Notice to 
Proceed. Within the 120 working days, the Contractor shall coordinate and schedule for 
the installation of play equipment and play surfacing by a Contractor under separate 
contract with the City. Within the overall 120 working day schedule the Bidder shall 
include and account for: 

 
a. 15 working days for installation of playground equipment 
b. 10 working days for installation of playground surfacing. 

 
4. Bidder’s scope shall include preparation of sub-grade and placement of base grade for 

playground surfacing installation. See Details 5 & 6 / L4.0. 
 

5. Disqualification of Bidders. – The City may disqualify a bidder and reject the bidder’s 

bid for any one or more of the following causes:  
a. More than one proposal from an individual, firm, partnership, corporation, or 

combination thereof under the same or different names is received; all such 
proposals will not be considered.  

b. Evidence of collusion among bidders. 
c. Lack of competency as revealed by any financial statement, as may be required by 

the special provisions, or by experience or plant and equipment statements 
submitted.  

d. Lack of responsibility as shown by past work on any Public Works project for the 
City or any other public entity judged from the standpoint of workmanship and/or 
progress.  

e. Incomplete work on any Public Works project for the City or any other public 
entity which, in the judgment of the City, might hinder or prevent the bidder from 
promptly completing the Washington Park Playground, Sports Court, and Picnic 
Area Project.  

f. Being in arrears on any existing Public Works or Parks & Recreation contract for 
the City or any other public entity, in litigation with the City, or having defaulted 
on a previous contract with any public entity.  

g. Failure of the bidder to provide prices for all items in the proposal, including 
alternatives, or submitting an incomplete or otherwise non-responsive proposal. 

h. Any other ground which the Project Manager determines would significantly 
impair the ability of the bidder to perform the proposed work. In making this 
determination, the Project Manager may consider, without limitation, items such 
as any previous or current prevailing wage violations by the bidder, the number of 
stop notices on previous public works projects performed by the bidder, and the 
existence of past or current agreements with other public entities to not bid on 
public works projects. 

 
*** END OF SECTION *** 



 

 

 

 

 
 
 

GEOTECHNICAL INVESTIGATION 
BURLINGAME COMMUNITY CENTER 

850 BURLINGAME AVENUE 
BURLINGAME, CALIFORNIA 

 
 

 

THIS REPORT HAS BEEN PREPARED FOR: 

CITY OF BURLINGAME 

C/O GROUP 4 ARCHITECTURE 

ATTN: TERESA ROM 

ATTN: DAWN MERKES 

ATTN: MIKI MORI 

211 LINDEN AVENUE 

SOUTH SAN FRANCISCO, CALIFORNIA 94080 

 

 

 

JULY 2018 

 

 

 



935 Fremont Avenue, Los Altos, CA 94024 110 Tiburon Boulevard, Mil l  Val ley, CA 94941

 
 
 
 
 
 July 23, 2018 
 Project No. 3053-1R1 
 
 

City of Burlingame 
c/o Group 4 Architecture 
Attn: Teresa Rom 
Attn: Dawn Merkes 
Attn: Miki Mori 
211 Linden Avenue 
South San Francisco, CA 94080 

RE: GEOTECHNICAL INVESTIGATION, 
BURLINGAME COMMUNITY CENTER, 
850 BURLINGAME AVENUE, 
BURLINGAME, CALIFORNIA 
 
 

 
 
Ladies and Gentlemen: 
 

We are pleased to present the results of our geotechnical investigation relating to design and 
construction of the new community center on the property at 850 Burlingame Avenue in 
Burlingame, California.  This report summarizes the results of our field, laboratory, and 
engineering work, and presents geotechnical recommendations for the design and 
construction of the project. 
 
The conclusions and recommendations presented in this report are contingent upon our 
review of the project plans and our observation and testing of the geotechnical aspects of 
the construction. 
 
If you have any questions concerning our investigation, please call. 
 
Sincerely, 
 

MURRAY ENGINEERS, INC. 
 
 
 
 
 
Jason Kong, E.I.T. John A. Stillman, G.E., C.E.G. 1868 
Senior Staff Engineer Principal Geotechnical Engineer 
 
JK:JAS 
 
Copies: Addressee (4) 

Degenkolb Engineers (email) 
   Attn: Wayne A. Low, S.E. 



 

   

TABLE OF CONTENTS 
Cover Page Page No. 
Letter of Transmittal 
TABLE OF CONTENTS 
INTRODUCTION ...................................................................................................................... 1 

Project Description ............................................................................................................. 1 
Scope of Services ................................................................................................................. 1 

GEOLOGIC & SEISMIC CONDITIONS ............................................................................. 2 
Geologic Overview.............................................................................................................. 2 
Seismicity .............................................................................................................................. 2 

SITE EXPLORATION & RECONNAISSANCE ................................................................ 3 
Exploration Program .......................................................................................................... 3 
Soil Borings .......................................................................................................................... 3 
Cone Penetration Tests ...................................................................................................... 4 
Site Description ................................................................................................................... 4 
Subsurface ............................................................................................................................. 5 
Groundwater ........................................................................................................................ 5 
Laboratory Test Results ...................................................................................................... 5 

CONCLUSIONS .......................................................................................................................... 5 
Geologic Hazards ................................................................................................................ 6 

RECOMMENDATIONS ........................................................................................................... 7 
2016 CBC EARTHQUAKE DESIGN PARAMETERS ............................................. 8 
FOUNDATIONS ............................................................................................................... 9 

Mat Slabs ..................................................................................................................... 9 
Spread Footings ........................................................................................................ 10 

BASEMENT RETAINING WALLS ............................................................................ 11 
Lateral Earth Pressures ........................................................................................... 11 
Retaining Wall Drainage ......................................................................................... 12 
Backfill ....................................................................................................................... 13 

SLABS-ON-GRADE ....................................................................................................... 13 
Vapor Retarder Considerations ............................................................................. 14 

FLEXIBLE PAVEMENTS ............................................................................................ 15 
Asphaltic Concrete ................................................................................................... 15 
Sand-Set Pavers ........................................................................................................ 17 

EARTHWORK ................................................................................................................. 17 
Clearing & Site Preparation .................................................................................... 17 
Material for Fill ......................................................................................................... 17 
Compaction ............................................................................................................... 18 
Temporary Slopes & Trench Excavations ........................................................... 18 

SITE DRAINAGE ........................................................................................................... 19 
REQUIRED FUTURE SERVICES ....................................................................................... 19 

Plan Review ........................................................................................................................ 19 
Construction Observation Services ................................................................................ 20 

REFERENCES ........................................................................................................................... 22 
 



 

   

 
TABLE OF CONTENTS 

(continued) 

 
 
APPENDIX A – SITE FIGURES 

Figure A-1 – Vicinity Map 
Figure A-2 – Site Plan 
Figure A-3 – Vicinity Geologic Map 
Figure A-4 – State Fault & Seismic Hazard Zones Map 
Figure A-5 – Basement Subdrain System Alternative A 
Figure A-6 – Basement Subdrain System Alternative B 
Figure A-7 – Basement Subdrain System Alternative C 
Figure A-8 – Basement Subdrain System Alternative D 

 
APPENDIX B – SUBSURFACE EXPLORATION – SOIL BORINGS 

Figure B-1 – Log of Boring B-1 
Figure B-2 – Log of Boring B-2 
Figure B-3 – Key to Boring Logs 
Figure B-4 – Unified Soil Classification System 

 
APPENDIX C – SUBSURFACE EXPLORATION – CONE PENERATION TESTS 

Figure C-1 – Cone Penetration Test CPT-1 
Figure C-2 – Cone Penetration Test CPT-2 
Figure C-3 – Cone Penetration Test CPT-3 
Figure C-4 – Cone Penetration Test CPT-4 
Figure C-5 – Key to Soil Behavior Types 

 
APPENDIX D – SUMMARY OF LABORATORY TESTS 

Figure D-1 – Liquid & Plastic Limits Test Report 
Figure D-2 – Consolidated Undrained Triaxial Test Report 
Figure D-3 – Unconsolidated Undrained Triaxial Test Report 

 
 

 

 
 



 

   

GEOTECHNICAL INVESTIGATION 
BURLINGAME COMMUNITY CENTER 

850 BURLINGAME AVENUE 
BURLINGAME, CALIFORNIA 

 
 

INTRODUCTION 
 

This report presents the results of our geotechnical investigation relating to design and 
construction of the new community center at 850 Burlingame Avenue in Burlingame.  The 
project location is indicated on Figure A-1, Vicinity Map.  The purpose of our investigation 
was to explore the subsurface soil and geologic conditions on the site in the area of the 
proposed improvements and to provide geotechnical conclusions and recommendations 
relating to the foundation and earthwork components of the project. 
 

Project Description 
 

The project will consist of demolition of the existing one-story recreational building and 
construction of a new approximately 35,000 square-foot two-story community center 
building.  A below-grade parking garage is planned beneath a portion of the building.  Site 
improvements will include relocation of the playground, basketball court, and parking lots.   
The approximate layout of the existing and planned improvements is shown on the Site 
Plan, Figure A-2. 
 

Scope of Services 
 

We performed the following services in accordance with our agreement with you dated  
May 4, 2018 (executed June 11, 2018): 
 

 Reviewed geologic and seismic conditions in the area and evaluated geologic hazards 
that could potentially impact the site and the proposed improvements 

 Performed a reconnaissance of the site in the area of the proposed improvements 

 Explored the site subsurface conditions by advancing and logging four cone 
penetration tests and two soil borings at the site 

 Performed laboratory testing on selected soil samples for soil classification and to 
evaluate engineering properties of the subsurface materials 

 Performed geotechnical engineering analyses to develop geotechnical engineering 
design criteria for the proposed improvements 

 Prepared this report presenting a summary of our investigation and our geotechnical 
conclusions, recommendations, and design criteria associated with the proposed 
community center building 
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GEOLOGIC & SEISMIC CONDITIONS 
 

Geologic Overview 
 

The subject property is located along the western margin of the San Francisco Bay in the 
Santa Clara Valley, a broad, sediment-filled basin bounded on the southwest by the Santa 
Cruz Mountains and on the northeast by the Diablo Mountain range.  According to the 
USGS topographic map of the San Mateo Quadrangle, which is reproduced in the Vicinity 
Map, Figure A-1, the site is situated at an approximate elevation of 25 feet above mean sea 
level. 
 
Based on review of the Geologic Map of the Montara Mountain and San Mateo 7-1/2’ 
Quadrangles (Pampeyan, 1993), the site is located in an area underlain by Holocene age (less 
than 11,000 years old) medium-grained alluvium (Qam) and Pleistocene age (approximately 
10,000 to 2 million years old) older alluvium (Qoa).  Medium-grained alluvium is generally 
described as unconsolidated to moderately consolidated, moderately sorted fine sand, silt, 
and clayey silt deposited at the edge of course-grained alluvial fans.  Older alluvium is 
generally described as unconsolidated to moderately consolidated, gravel, sand and silt that 
grades coarser headward and interfingers with stream terrace deposits in narrow drainage 
channels.  A copy of the relevant portion of this map is presented as the Vicinity Geologic 
Map, Figure A-3. 
 
According to the State of California Seismic Hazard Zones Map for the San Mateo 
Quadrangle (California Geological Survey, 2018), the site is not located in an area potentially 
susceptible to earthquake-induced liquefaction.  A copy of the relevant portion of this map is 
presented on the State Fault & Seismic Hazard Zones Map, Figure A-4. 
 

Seismicity 
 

The San Francisco Bay Area, which is affected by the San Andreas fault system, is 
recognized by geologists and seismologists as one of the most active seismic regions in the 
United States.  In the Bay Area there are four major faults trending in a northwest direction 
within the San Andreas fault system, which have generated about 12 earthquakes per century 
large enough to cause significant structural damage.  These faults include the San Andreas, 
San Gregorio, Hayward, and Calaveras faults.  The San Andreas fault is located 
approximately 3.0 miles southwest of the site.  The San Gregorio fault is located 
approximately 10 miles southwest of the site.  The Hayward and Calaveras faults are located 
approximately 15 and 24 miles northeast of the site, respectively. 
 
Seismologic and geologic experts convened by the United States Geological Survey, 
California Geological Survey, and the Southern California Earthquake Center conclude that 
there is a 72 percent probability for at least one "large" earthquake of magnitude 6.7 or larger 
in the Bay Area before the year 2043.  The northern portion of the San Andreas fault is 
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estimated to have a 6 percent probability of producing a magnitude 6.7 or larger earthquake 
by the year 2043 and the Hayward and Calaveras faults are estimated to have a 14 percent 
and 7 percent probability of producing a similar magnitude earthquake during the same time 
period (Working Group on California Earthquake Probabilities, 2014). 
 

SITE EXPLORATION & RECONNAISSANCE 
 

Exploration Program 
 

An initial reconnaissance was performed by our senior staff engineer on April 9, 2018.  Our 
subsurface exploration was performed on May 29 and 30, 2018 and included two soil 
borings to depths of approximately 50 feet  and four cone penetration tests (CPTs) to depths 
of approximately 40 to 60 feet at the locations shown on Figure A-2, Site Plan.  The boring 
and CPT locations were approximately determined by measuring distance from known 
points on a supplied site plan using a tape measure and should be considered accurate only 
to the degree implied by the mapping techniques used. 
 
Our field geologist logged the borings in general accordance with the Unified Soil 
Classification System.  The boring logs show our interpretation of the subsurface conditions 
at the location and on the date indicated and it is not warranted that these conditions are 
representative of the subsurface conditions at other locations and times.  In addition, the 
stratification lines shown on the logs represent approximate boundaries between various soil 
materials and the transitions may be gradual.  Soil samples recovered from the borings were 
retained for laboratory testing, classification, and for review by our senior staff engineer. 
 

Soil Borings 
 

The exploratory borings were advanced using a truck-mounted drill rig equipped with 
hollow-stem augers.  Soil samples were collected with split-spoon samplers that were driven 
with a 140-pound hammer repeatedly dropped from a height of 30 inches with a wire line 
sampling system.  The split-spoon samplers used included 3-inch diameter (OD) California 
samplers, 2.5-inch OD Modified California samplers, and 2-inch OD Standard Penetration 
Test (SPT) samplers.  The sampler types used are indicated on the logs at the appropriate 
depths.  The number of hammer blows required to drive the samplers were recorded in 6-
inch increments for the length of the 18-inch long sampler barrels.  The associated blow 
count data, which is the sum of the second and third 6-inch increment, is presented on the 
boring logs as sampling resistance in blows per foot.  The field blow counts for the 2.5-inch 
and 3-inch OD samplers have been adjusted to SPT blow counts for sampler diameter; 
however, the blow count data has not been adjusted for other factors such as hammer 
efficiency.  The logs of our borings are presented in Appendix B as Figures B-1 and B-2.  
Also included in Appendix B is Figure B-3, Key to Boring Logs, and Figure B-4, Unified Soil 
Classification System. 
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Cone Penetration Tests 
 

Cone penetration testing (CPT) is a subsurface exploration method (ASTM Test Method 
D-5778) whereby soil characteristics are measured using an integrated electronic piezocone 
penetrometer and data acquisition system hydraulically pushed into the ground.  The cone 
device measures cone bearing (qc), sleeve friction (fs) and pore water pressure (u2) at 2.5-
centimeter intervals during penetration and correlates this information on a log in graphic 
form.  The measurements were developed using a tip area of 15 cm2 and a friction sleeve 
area of 225 cm2 with a tip capacity of 1,500 bar, sleeve capacity of 15 bar, and a pore 
pressure capacity of 500 psi.  The CPT penetrometers are designed with equal end friction 
sleeves, a net end area ratio of 0.8 and cone tips with a 60 degree apex angle.  The 
penetrometer also contains porous polyethylene filter located directly behind the cone tip to 
measure of pore water pressure. 
 
Soil classification and behavior type can be estimated from empirical relationships between 
qc, fs, and u2.  This information can also be used to develop friction ratio (Rf), which is the 
ratio of sleeve friction to the tip resistance expressed as a percentage.  Generally, saturated 
cohesive soils have low tip resistance, high friction ratios and generate large excess pore 
water pressures and cohesionless soils have higher tip resistances, lower friction ratios, and 
do not generate significant pore water pressure.  The normalized soil behavior type (SBT 
Qtn) (Robertson, 2009) was used to by correlating empirical relationships between qc and Rf.  
The logs of our CPTs are presented in Appendix C as Figures C-1 through C-4.  Also 
included in Appendix C is Figure C-5, Key to Soil Behavior Types. 
 

Site Description 
 

The project site is located on the east corner of Washington Park in a developed residential 
area of Burlingame.  Washington Park is currently developed with a park department 
building, a recreation building, baseball field, softball field, tennis courts, a basketball court, 
bocce courts, horseshoe pits, a playground, and several parking lots.  The Gunst Estate at 
the north corner of the site consists of grass lawn and scattered mature trees transected by 
asphalt pathways. 
 
The planned community center building site is currently occupied by the existing recreation 
building.  The single-story recreation building is bounded by the Gunst Estate to the 
northwest, an asphalt parking lot to the northeast, a private asphalt drop-off loop to the 
southeast, and a playground to the southwest.  The existing ground surface in the vicinity of 
the recreation building is relatively level with overall site drainage to the northeast. 
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Subsurface 
 

Two borings and four CPTs were advanced at the site in the vicinity of the new community 
center building and underground parking garage.  The locations of the borings and CPTs are 
shown on Figure A-2.  In general, the borings and CPTs encountered alluvium consist of 
layers of very stiff to hard lean clay and dense to very dense clayey to silty sand to the 
maximum depth explored of 60 feet.  The logs of the borings are presented in Appendix B 
and logs of the CPTs are presented in Appendix C. 
 

Groundwater 
 

Groundwater was encountered while drilling Borings B-1 and B-2 at depths of 
approximately 25.5 to 27 feet below existing site grades, respectively.  Based on our 
interpretation of the CPT data, the assumed phreatic surfaces based on dynamic pore 
pressure response are approximately 12 to 17 feet below existing site grades at the time of 
our subsurface investigation.  We note that fluctuations in the groundwater level can occur 
due to variations in rainfall, landscaping, and other factors that may not have been evident at 
the time our measurements were made. 
 

Laboratory Test Results 
 

Atterberg Limits established for a sample of the silty clay alluvium encountered in Boring 
B-2 at a depth of approximately 1 to 2.5 feet yielded a plasticity index of 10 percent and a 
liquid limit of 25 percent, indicating that this material has a low potential for expansion with 
increases in moisture content (see Figure D-1, Liquid & Plastic Limits Test Report). 
 
A staged, consolidated-undrained triaxial compression test was performed by Cooper 
Testing Laboratory on one sample of alluvium.  Triaxial testing of the clayey sand 
encountered in Boring B-1 at depths of 8.5 to 10 feet yielded an internal friction angle (phi) 
of 34 degrees and a cohesion value (C) of 400 pounds per square foot (see Figure D-2, 
Consolidated Undrained Triaxial Test Report). 
 
Unconsolidated-undrained triaxial testing was also performed by Cooper Testing Laboratory 
on four samples of alluvium, the results of which are presented on Figure D-3, entitled 
“Unconsolidated-Undrained Triaxial Test Report”. 
 

CONCLUSIONS 
 

In our opinion, the proposed site development is feasible from a geotechnical perspective 
provided that the recommendations contained in this report are implemented in the design 
and construction of the project.  The primary constraints to the proposed improvements are 
the potential for encountering shallow groundwater within deeper excavations such as for 
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utility trenches and elevator pits and the potential for strong ground shaking at the site 
during a moderate to large earthquake on one of the nearby active faults. 
 
Based on our investigation, the site appears to be underlain by predominantly very stiff to 
hard fine-grained and dense to very dense coarse-grained alluvial soils to the full depth 
explored of 60 feet.  In our opinion, the underlying competent alluvial soil materials should 
provide adequate support for the foundations of the proposed building. 
 

Geologic Hazards 
 

We briefly reviewed the potential for geologic hazards to impact the site and the proposed 
improvements, considering the geologic setting, and the soils encountered during our 
investigation.  The results of our review follow: 
 

 Fault Rupture - Based on our review of published maps, it is our opinion that no 
active or potentially active faults cross the subject property.  Therefore, in our 
opinion the potential for fault rupture to occur at the site is very low. 

 Ground Shaking - As noted in the Seismicity section above, moderate to large 
earthquakes are probable along several active faults in the greater Bay Area.  
Therefore, strong ground shaking should be expected several times during the design 
life of the proposed improvements.  The improvements should be designed in 
accordance with current earthquake resistant standards, including the 2016 CBC 
guidelines and design parameters presented in this report.  It should be clearly 
understood that these guidelines and parameters will not prevent damage to 
structures; rather they are intended to prevent catastrophic collapse.  The magnitude 
and extent of earthquake-related damage can be mitigated to a degree by utilizing an 
upgraded structural design.  The project structural engineer should be consulted for 
additional details relating to an upgraded seismic design. 

 Differential Compaction – During moderate and large earthquakes, soft or loose, 
natural or fill soils can densify and settle, often unevenly across a site.  Because the 
alluvial soils encountered in our subsurface investigation is generally very stiff to 
hard and dense to very dense, in our opinion, the potential for differential 
compaction on the site is low provided the planned improvements are designed and 
constructed in accordance with the recommendations contained herein. 

 Liquefaction – Liquefaction is a soil softening response, by which an increase in the 
excess pore water pressure results in partial to full loss of soil shear strength. 
Earthquake-induced liquefaction can occur in sand and silt because of liquefaction 
reconsolidation, and in clay due to cyclic strain softening. In order for liquefaction to 
occur, the following four factors are required: 1) saturated soil or soil situated below 
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the groundwater table; 2) undrained loading (strong ground shaking), such as by 
earthquake; 3) contractive soil response during shear loading, which is often the case 
for a soil which is initially in a loose or uncompacted state; and 4) susceptible soil 
type; such as clean, uniformly graded sands, non-plastic silts, or gravels.  Structures 
situated above temporarily liquefied soils may sink or tilt, potentially resulting in 
significant structural damage.  Cyclic softening describes liquefaction-like behavior in 
soft clays.  Cyclic softening and strength loss of saturated clays during earthquakes is 
often an important consideration in engineering problems such as slope stability, 
dam/levee safety, and foundation bearing capacity.  Because the site is underlain by 
predominantly very stiff to hard, cohesive, fine-grained and dense to very dense 
coarse-grained alluvial soils, it is our opinion that the potential for liquefaction and 
liquefaction-related distress to the proposed improvements is relatively low provided 
the planned improvements are designed and constructed in accordance with the 
recommendations contained herein.  In addition, the site is mapped outside the area 
considered susceptible to earthquake-induced liquefaction (see Figure A-4). 

 

RECOMMENDATIONS 
 

We recommend that the proposed at-grade and below-grade garage beneath the community 
center building, its retaining walls, and any attached porch and roof overhangs be supported 
on reinforced concrete mat slab or spread footing foundations bearing in the underlying 
alluvium.  In our opinion, a well reinforced mat foundation will generally have more 
capability of spanning local soil irregularities which will help to limit differential foundation 
movement.  However, in our opinion an adequately design spread footing foundation will 
performed reasonable well for the planned structures but with a slightly higher risk of 
differential foundation settlement.  This potential risk should be understood and accepted by 
the client, design team, and general contractor.  In addition, to mitigate the potential for 
differential settlement, any mat or footing foundations planned adjacent to the basement 
retaining walls should be designed to span the area underlain by planned basement retaining 
wall backfill.  Based on available groundwater data, unless the finished floor of the basement 
will extend below a depth of 10 feet, in our opinion, groundwater should not impact the 
basement design but the potential for some ground water entering into the basement 
excavation should be taken into account by the building contractor.  In addition, there is a 
potential for encountering isolated zones of relatively clean granular deposits of variable 
density and consistency during excavations for the proposed basement structure.  As a result, 
in our opinion the foundation and earthwork contractors should be cautioned that vertical 
and near vertical cuts in the more granular materials may be prone to raveling and potentially 
more significant caving failure.  The building contractor should take appropriate precautions 
to shore the proposed basement excavation, as necessary.  The design and construction of 
any temporary shoring or dewatering is the responsibility of the building contractor and is 
beyond the scope of this investigation.  We strongly encourage the use of a waterproofing 
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consultant and/or waterproofing subcontractor if there is a concern with moisture intrusion 
into the below-grade parking area. 
 
Based on our findings, we anticipate groundwater may vary and be as shallow as 
approximately 10 feet beneath the site.  Proposed deeper foundations such as for elevator pit 
or utility trench excavations may encounter soft saturated soil conditions if excavated near or 
within this depth range. Dewatering and/or local ground improvement methods may be 
required to mitigate this concern. 
 
Landscape features such as site walls, enclosures, sign or light posts, fences, gates, and other 
similar structures may also be supported on spread footings.  Concrete slabs-on-grade and 
flexible pavements should be supported over a section of select granular fill to mitigate the 
potential for expansive soil movement.  Detailed foundation, grading, and drainage 
recommendations and design criteria are presented in the following sections of this report.  
We should review the proposed layout and design, prior to completion of the final plans, to 
verify that the following recommendations are appropriate and have been properly 
interpreted and incorporated into the plans. 
 

2016 CBC EARTHQUAKE DESIGN PARAMETERS 
 

We have developed site-specific earthquake design parameters based on the procedures 
described in Chapter 16, Section 1613 of the 2016 California Building Code (California 
Building Standards Commission, 2016).  These procedures utilize State standardized spectral 
acceleration values for maximum considered earthquake ground motion taking into account 
historical seismicity, available paleoseismic data, and activity rates along known fault traces, 
as well as site-specified soil and bedrock response characteristics.  Contour maps of Class B 
bedrock horizontal spectral acceleration values for the State of California are included as 
figures in Chapter 16 of the 2016 CBC, representing both short (0.2 seconds) and long (1.0 
second) periods of spectral response and taking into account 5 percent of critical damping.  
The United States Geological Survey (2018) has prepared an online seismic design value 
application tool that allows for site-specific adjustments of these acceleration values for 
different subsurface conditions, which are defined by site classes.  Given representative 
latitude of 37.58195 and longitude of -122.34282 in accordance with guidelines presented in 
the 2016 CBC, the following seismic design parameters will apply for this site: 
 

 Site Class D – Soil Profile Name:  Stiff Soil 

 Mapped Spectral Accelerations for 0.2 second Period: SS= 1.996 g (Site Class B) 

 Mapped Spectral Accelerations for a 1-second Period: S1= 0.939 g (Site Class B) 

 Design Spectral Accelerations for 0.2 second Period: SDS= 1.331 g (Site Class D) 

 Design Spectral Accelerations for a 1-second Period: SD1= 0.939 g (Site Class D) 
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FOUNDATIONS 
 

Mat Slabs 
 

The proposed community center building and underground parking garage may be 
supported on a reinforced concrete mat slab foundation bearing in the underlying alluvium.  
The mat may be designed for an average maximum allowable bearing pressure of 2,000 
pounds per square foot (psf) for combined dead plus live loads, with a one-third increase 
allowed for transient loads, including wind or seismic forces.  In our opinion, the maximum 
average allowable bearing pressure recommended above may be exceeded locally for column 
loads up to a maximum allowable bearing capacity of 2,500 psf 
 
If the structural engineer will utilize a modulus of subgrade reaction in the mat design, we 
estimate that the modulus of vertical subgrade reaction for a 1-foot square plate for the soil 
profile beneath the mat to be approximately 65 pounds per cubic inch (pci) based on 
engineering judgement and Terzaghi’s method as presented on Figure 6 in Chapter 5 of the 
Navy Design Manual, (NAVFAC DM 7.1) (Department of the Navy, 1982a). For the 
proposed mat foundation measuring 80 by 100 feet, we estimate that the modulus of vertical 
subgrade reaction in the center of the mat to be a maximum 15 pci based on engineering 
judgment and utilizing in part the Navy Design Manual (NAVFAC DM 7.2) and Canadian 
Foundation Engineering Manual, 3th edition.  We caution that the structural engineer should 
consider the dimensions of the loaded area and the various column and line loading/spacing 
in evaluating the modulus of subgrade reaction in accordance with the guidance presented in 
the Navy Design Manual (NAVFAC DM 7.2) (Department of the Navy, 1982b), Section 9.6 
of Foundation Analysis and Design (Bowles, 1996), or in accordance with some other 
suitable reference. 
 
Lateral loads may be resisted by friction between the mat and the supporting subgrade 
utilizing an allowable frictional resistance of 0.30 for concrete formed on the alluvial 
deposits.  Once a waterproofing system has been selected, we should review the proposed 
plans to verify that the above frictional resistance is appropriate.  In addition, lateral 
resistance may be provided by passive pressures acting against the lower two-thirds of the 
basement retaining walls using an allowable equivalent fluid pressure of 300 pounds per 
cubic foot.  The mat foundation should be reinforced with a grid of steel reinforcing bars.  
Actual mat slab thickness and reinforcing should be determined by the project structural 
design engineer based on the preceding recommendations, anticipated loading, and other 
structural requirements. 
 
We recommend that the basement mat foundation be provided with a subdrain system 
integrally designed with the basement retaining wall drainage.  Figures A-5 and A-6 present 
schematic details for alternative subdrain systems for basement retaining walls and mat 
foundations.  We recommend that the mat slab be underlain by a minimum of 8 inches of 
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½- to ¾-inch clean crushed rock underlain by filter fabric.  To facilitate drainage below the 
slab, the subgrade soil beneath the mat should be sloped at an inclination of approximately 
1.5 percent to a perimeter trench where the retaining wall drainage pipe will be located.  
Please also refer to the Retaining Wall Drainage section of this report. 
 
Our representative should observe the basement excavation upon its completion and prior 
to placement of the slab subdrainage system to evaluate the condition of the subgrade 
material and to make sure that the conditions are consistent with those anticipated from our 
borings.  It may be necessary to compact the subgrade material in the basement excavation, 
if loose or disturbed areas are created or encountered during construction. 
 
We estimate post-construction thirty-year differential foundation movement due to static 
loads on the order of approximately ¾-inch across any 20-foot horizontal span of the 
mat-supported improvements. 
 
Spread Footings 
 

The proposed community center building and underground parking garage may be 
supported on spread footings bearing in the underlying alluvial soil.  Continuous spread 
footings should have a minimum width of 18 inches and isolated spread footings should be a 
minimum of 24 inches square.  Spread footings should extend at least 30 inches deep below 
final adjacent exterior grade and 24 inches deep below bottom of slab subgrade.  Footings 
supporting less-critical at-grade landscape improvements detached from the building, such as 
site walls, sign or light posts, fences, and gates, may extend a minimum of 18 inches below 
lowest adjacent grade with the understanding that some degree of differential movement 
may occur from expansive soil movement.  If soft or loose soils are encountered in the 
footing excavations, the bases of the footing excavations should be compacted using 
equipment such as a jumping jack compactor prior to the placement of steel and concrete. 
 
We recommend that the footings be designed using an allowable bearing pressure of 2,000 
pounds per square foot (psf) for dead plus live loads, with a one-third increase allowed for 
total loads, including wind and seismic forces.  The weight of the footing portion extending 
below grade may be neglected for design purposes. 
 
Lateral loads may be resisted by friction between the bottom of the footings and the 
supportive material using an allowable friction coefficient of 0.30 for concrete formed on 
undisturbed soil or engineered fill.  In addition to the preceding frictional resistance, lateral 
resistance may be provided by passive pressures acting against foundations poured neat in 
the footing excavations using an allowable equivalent fluid pressure of 300 pounds per cubic 
foot acting below a depth of 1 foot from the lowest adjacent grade. 
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Footings located adjacent to utility trenches or other footings should bear below a 1:1 plane 
extended upward from the bottom edge of the utility trench or footing.  The footing 
excavations should be substantially free of all loose soil prior to placing reinforcing steel and 
concrete.  Our representative should observe the footing excavations prior to placing 
concrete forms and reinforcing steel to evaluate that they are founded in competent bearing 
materials and have been properly cleaned.  If soft or loose soils are encountered, it may be 
necessary to compact the bases of footing excavations using equipment such as a jumping 
jack compactor prior to placement of steel and concrete.  In addition, any loose soil in the 
footing excavations resulting from the placement of forms and reinforcing steel should be 
removed prior to placing concrete. 
 
We estimate post-construction thirty-year differential foundation movement due to static 
loads on the order of approximately 1-inch across any 20-foot horizontal span of the 
footing-supported improvements. 
 

BASEMENT RETAINING WALLS 
 

Retaining walls will be utilized for the basement of the proposed building.  Retaining walls 
should be supported on foundations designed in accordance with the recommendations 
provided above.  Waterproofing or damp-proofing of retaining walls should be included in 
areas where wall moisture would be undesirable, such as at living space or where wall 
finishes could be impacted by moisture.  The project architect or a waterproofing consultant 
should provide detailed recommendations for waterproofing or damp proofing, as necessary. 
 
Lateral Earth Pressures 
 

Retaining walls should be designed to resist lateral earth pressure from the adjoining natural 
soils, backfill, seismic, and surcharge loads.  Assuming that the backfill behind the walls will 
be level (e.g., not sloping upward) and that adequate drainage will be incorporated as 
recommended below, we recommend that walls restrained from movement at the top be 
designed to resist an equivalent fluid pressure of 45 pounds per cubic foot (pcf) plus a 
uniform lateral pressure of 8H pounds per square foot (psf), where H is the height of the 
retained soil in feet.  Restrained walls should also be designed to resist an additional uniform 
pressure equal to one-half of any surcharge loads applied at the surface.  Any unrestrained 
retaining walls with level backfill and adequate drainage should be designed to resist an 
equivalent fluid pressure of 45 pcf plus one-third of any surcharge loads. 
 
In accordance with the 2016 CBC, where applicable, retaining walls should also be designed 
to resist lateral earth pressure from seismic loading.  We recommend that the seismic loading 
be based on an equivalent fluid pressure for an unrestrained condition and a uniform 
pressure of 8H pounds per square foot (psf)/foot of wall height, where H is the height in 
feet of the retained soil.  In our opinion, site retaining walls less than 6 feet high do not need 
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to be designed for seismic loading.  The allowable passive pressures provided for retaining 
wall foundations may be increased by one-third for short-term seismic forces. 
 
Retaining Wall Drainage 
 

We recommend that retaining walls include a subsurface drainage system to mitigate the 
buildup of water pressure from surface water infiltration and other possible sources of water. 
 
Retaining wall backdrains should consist of a minimum 4-inch diameter, perforated rigid 
pipe, Schedule 40 or SDR 35 (or equivalent) with the perforations facing down, resting on a 
2- to 3-inch thick layer of crushed rock.  The perforated pipe should be placed within a 
minimum 8-inch deep by 12-inch wide trench excavated below basement subgrade elevation 
at the perimeter of the basement walls.  Subdrain pipes should be bedded and backfilled with 
½- to ¾-inch clean crushed rock separated from the native soil with a geotextile filter fabric, 
such as TC Mirafi 140N or equivalent.  The crushed rock backfill should extend vertically to 
within approximately 18 inches of the finished grade and laterally at least approximately 12 
inches from the rear face of the wall.  The crushed rock should be compacted with a 
jumping jack or vibratory plate compactor in lifts not exceeding roughly 12 inches in loose 
thickness.  The upper roughly 18 inches of backfill should consist of native soil, which 
should be compacted in accordance with the Compaction section of this report to mitigate 
infiltration of surface water into the subdrain systems.  The preceding recommendations are 
presented schematically for a mat foundation on Figure A-5, Basement Subdrain System 
Alternative A and for a footing foundation on Figure A-7, Basement Subdrain System 
Alternative C. 
 
As an alternative to crushed rock, Miradrain, Enkadrain, or other geosynthetic drainage 
panels approved by this office may be used for retaining wall drainage.  If used, the drainage 
panels should extend from a depth of approximately 18 inches below finish grade to the base 
of the retaining wall.  An approximate 2-foot section of crushed rock wrapped in filter fabric 
should be placed around the drainpipe, as discussed previously.  Geosynthetic drainage 
panels should be installed in strict compliance with manufacturer’s recommendations with 
filter fabric against the crushed rock and soil backfill.  The preceding recommendations are 
presented schematically for a mat foundation on Figure A-6, Basement Subdrain System 
Alternative B and for a footing foundation on Figure A-8, Basement Subdrain System 
Alternative D. 
 
The subdrain trench and pipes should be sloped at a minimum of approximately 1.5 percent 
and should be connected to rigid, solid (non-perforated) discharge pipes to convey any 
collected water to a suitable discharge location away from the walls.  The subdrain pipes for 
retaining walls should be provided with clean-out risers at their up-gradient ends and at most 
sharp directional changes to facilitate maintenance.  The retaining wall subdrain system 



Burlingame Community Center Geotechnical Investigation 

   Page 13

should be kept completely separate from the surface drainage system and downspouts. 
Clean-out risers should be terminated below grade in a Christy box and should be clearly 
marked as subdrains to reduce the risk that cleanout pipes might be inadvertently used as 
discharge pipes for surface drains or downspouts. 
 
Backfill 
 

Backfill placed behind the walls should be compacted in accordance with the specifications 
outlined in Table 2 of the Compaction section of this report using light compaction 
equipment.  If heavy compaction equipment is used, the walls should be temporarily braced.  
Please refer also to the Earthwork section of this report for important recommendations 
regarding wall backfill. 
 

SLABS-ON-GRADE 
 

We anticipate concrete slabs-on-grade may be used for interior building floors (in 
conjunction with spread footing foundations), below-grade parking garage, driveways, 
parking lots, patios and miscellaneous walkways.  We recommend that slabs-on-grade for 
interior building floors, below-grade parking garage, and driveways be underlain by at least 
12 inches of select granular fill, such as Class 2 aggregate baserock, compacted in accordance 
with the recommendations provided in the Compaction section of this report.  Slabs-on-
grade for patios and walkways should be underlain by at least 8 inches of select granular fill.  
Any slabs-on-grade planned adjacent to the basement walls should be designed to span the 
area underlain by the planned basement retaining wall backfill to mitigate the concerns for 
backfill settlement.  Where existing fill is present within areas of new hardscape, portions or 
all of the fill should be removed and replaced as engineered fill as deemed necessary by our 
field representative during construction.  The preceding recommendations are intended to 
mitigate the potential for significant slab movement and cracking.  We note that minor slab 
movement or localized cracking of slabs may still occur which could affect the serviceability 
of these slabs over time. 
 
Prior to placement of the select granular fill, the subgrade soils should be scarified and 
moisture conditioned, as necessary, to a depth of approximately 6 inches and recompacted in 
accordance with the Compaction section of this report. 
 
In general, exterior slabs-on-grade should be designed as “free-floating” slabs, structurally 
isolated from adjacent foundations.  Slabs should be provided with control joints at spacing 
of not more than about 10 feet.  The project structural engineer should determine slab 
reinforcing based on anticipated use and loading. 
 
Select granular fill should be compacted in accordance with the Compaction section of this 
report.  Where slab surface moisture would be a significant concern, such as interior floors, 
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we recommend that the slabs be underlain by a vapor retarder consisting of a highly durable 
membrane not less than 15 mils thick (such as Stego Wrap Vapor Barrier by Stego 
Industries, LLC or equivalent), underlain by a capillary break consisting of 4 inches of ½- to 
¾-inch crushed rock.  The capillary break may be considered the equivalent thickness as the 
upper 4 inches of select granular fill recommended above.  Please also refer to the Vapor 
Retarder Considerations section below for additional information.  Please note that these 
recommendations do not comprise a specification for “waterproofing.”  For greater 
protection against concrete dampness, we recommend that a waterproofing consultant be 
retained. 
 
Vapor Retarder Considerations 
 

Based on our understanding, two opposing schools of thought currently prevail concerning 
protection of the vapor retarder during construction.  Some believe that 2 inches of sand 
should be placed above the vapor retarder to protect it from damage during construction 
and also to provide a small reservoir of moisture (when slightly wetted just prior to concrete 
placement) to benefit the concrete curing process.  Still others believe that protection of the 
vapor barrier and/or curing of concrete are not as critical design considerations when 
compared to the possibility of entrapment of moisture in the sand above the vapor barrier 
and below the slab.  The presence of moisture in the sand could lead to post-construction 
absorption of the trapped moisture through the slab and result in mold or mildew forming at 
the upper surface of the slab. 
 
We understand that recent trends are to use a highly durable membrane (at least 15 mils 
thick) without the protective sand covering for interior slabs surfaced with floor coverings 
including, but not limited to, carpet, wood, or glued tiles and linoleum.  However, it is also 
noted that several special considerations are required to reduce the potential for concrete 
edge curling if sand will not be used, including slightly higher placement of reinforcement 
steel and a water-cement ratio not exceeding 0.5 (Holland and Walker, 1998).  We 
recommend that you consult with other members of your design team, such as your 
structural engineer, architect, and waterproofing consultant for further guidance on this 
matter. 
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FLEXIBLE PAVEMENTS 
 

Asphaltic Concrete 
 

Based on our subsurface findings, we anticipate that clay-rich soils will be encountered at 
the majority of subgrade level for the planned driveways and parking lots.  Therefore, for 
designed purposes we have estimated an R-value of 10 for the near surface subgrade soil 
conditions.  Based on our evaluation, in our opinion, parking and automobile traffic areas 
may utilize pavement sections that include 8 inches of Class 2 aggregate baserock, overlain 
by 2.5 inches of asphaltic concrete.  In our opinion, this section should be capable of 
servicing conventional parking and automobile traffic areas generally associated with traffic 
indices of up to approximately 4.5.  In our opinion, the placement of the above thickness of 
select granular fill beneath proposed asphalt will substantially mitigate but not eliminate the 
potential for differential movement of these pavements. 
 
Where existing fill is present within areas of new pavement, the fill should be removed and 
replaced as engineered fill as deemed necessary by our field representative during 
construction.  Prior to placement of the baserock, the subgrade soils should be scarified and 
moisture conditioned, as necessary, to a depth of approximately 6 inches and recompacted 
in accordance with the Compaction section of this report. 
 
If a specific traffic index is desired, the following recommendations may be utilized in 
selecting the pavement section.  Procedure 608 of the Caltrans Highway Design Manual was 
used to develop the pavement sections presented in Table 1, below.  The analysis used to 
develop the table utilized an R-value of 10 for generally clay-rich subgrade soil and an 
assumed R-value of 78 for the baserock.  These values were developed in accordance with 
Procedure 608 of the Caltrans Highway Design Manual.  Asphaltic concrete and aggregate 
base should conform to and be placed in accordance with the requirements of the 
California Department of Transportation, Standard Specifications, latest edition, except that 
the compaction standard should be ASTM D 1557 (latest edition).  We note that pavement 
design involves an understanding of the total vehicular loading that a pavement will 
experience over a 20-year life, and these loads are typically estimated based on the traffic 
volume anticipated and the weight of an anticipated vehicle – the heavier the load, the more 
damage incurred on a pavement.  Therefore, it is common to use truck traffic as the 
controlling factor in design.  In particular, the use of a 5.5 Traffic Index (or higher) for this 
heavy use type pavement improvement project is typical for the occasional heavy truck 
loads, such as garbage or fire trucks. 
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Table 1.  Asphaltic Concrete Pavement Sections 

Assumed R-Value = 10 
 

Design Traffic* 
Index 

Asphaltic 
Concrete 
(Inches) 

Aggregate 
Baserock 
(Inches) 

Total Section 
Thickness 
(Inches) 

4.0 2.5 7.0 9.5 

 3.0 6.0 9.0 

4.5 2.5 8.0 10.5 

 3.0 7.0 10.0 

5.0 2.5 10.0 12.5 

 3.0 9.0 12.0 

5.5 3.0 11.0 14.0 

3.5 10.0 13.5 

6.0 3.0 13.0 16.0 

3.5 11.0 14.5 

4.0 10.0 14.0 

6.5 3.0 15.0 18.0 

3.5 14.0 17.5 

4.0 13.0 14.0 
* The design traffic index should be determined by the pavement designer based on anticipated use 

and vehicular loading. 
 

We also note that the Caltrans method of pavement design does not take into account the 
potential effects of heave from expansive soils.  If broad areas of soft soils soil are 
encountered over the parking area subgrade, we suggest that consideration be given to 
incorporating a minimum baserock thickness of 12 inches and/or utilize a stabilizing 
geotextile to help bridge over weak areas beneath the asphalt surface.  A representative from 
our office should observe the subgrade prior to placing baserock and should observe and 
test the compaction of the baserock during the course of construction. 
 
In general, in our opinion the thinner the sections of AC and AB utilized in the pavement 
construction, the higher the potential for differential movement of the pavement surface 
imposed by variations in subsurface strength and expansion characteristics. 
 
Exterior curbs and gutters along asphalt pavement perimeters should be underlain by at least 
6 inches of select granular fill placed on a compacted subgrade surface.  In general, concrete 
curbs and gutters should be provided with control joints spaced not more than 
approximately 10 feet.  The project structural or civil engineer should determine 
reinforcement based on anticipated use and loading.  Please refer to the Compaction section 
of this report for compaction specifications. 
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Sand-Set Pavers 
 

We anticipate that sand-set pavers or flagstones may be used for exterior hardscape.  We 
generally recommend that they be placed in accordance with the manufacturer’s 
recommendations.  At a minimum, we also generally recommend that pavers be underlain by 
at least 12 inches of compacted Class 2 aggregate baserock for vehicular loads and at least 8 
inches of compacted Class 2 aggregate baserock for pedestrian loads.  In our opinion, the 
placement of the above thickness of select granular fill beneath proposed pavers or 
flagstones will substantially mitigate but not eliminate the potential for differential 
movement of these pavements.  A representative from our office should observe the 
subgrade conditions of the hardscape prior to placement of baserock.  The subgrade soils 
should be scarified and moisture conditioned as necessary, and compacted in accordance 
with the Compaction section of this report. 
 

EARTHWORK 
 

A moderate amount of earthwork is anticipated as part of the proposed construction, 
including site and building pad grading, foundation excavations, subgrade preparation 
beneath mat slabs and exterior hardscape, retaining wall backfill, placement and compaction 
of engineered fill, and installation of site drainage.  Earthwork should be performed in 
accordance with the following recommendations. 
 
Clearing & Site Preparation 
 

Initially, the proposed building areas should be cleared of obstructions not designated to 
remain.  Holes or depressions resulting from the removal of underground obstructions 
below proposed subgrade levels, such as the existing footings, and root balls, should be 
backfilled with engineered fill, placed and compacted in accordance with the 
recommendations provided below.  After clearing, the proposed improvement areas should 
be adequately stripped to remove surface vegetation and organic-laden topsoil.  The stripped 
material should not be used as engineered fill; however, it may be stockpiled and used for 
landscaping purposes. 
 
Material for Fill 
 

On-site soils below the stripped layer having an organic content of less than 3 percent 
organic material by volume (ASTM D 2974) may be suitable for use as engineered fill 
contingent upon review by our firm.  In general, fill material should not contain rocks or 
pieces larger than 6 inches in greatest dimension, and should contain no more than 15 
percent larger than 2.5 inches.  Any required imported fill should be predominantly granular 
material or low plasticity material with a plasticity index of less than approximately 15 
percent.  Any proposed fill for import should be approved by Murray Engineers, Inc. prior 
to importing to the site.  Our approval process may require index testing to evaluate the 
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expansive potential of the soil; therefore, it is important that we receive samples of any 
proposed import material at least 3 days prior to importing.  Class 2 aggregate baserock 
should meet the specifications outlined in the Caltrans Standard Specifications, latest edition. 
 
Compaction 
 

Prior to placing engineered fill, the subgrade soil should be scarified and compacted, as 
necessary.  Material used for fill should be placed in uniform lifts, no more than 8 inches in 
uncompacted thickness.  The fill material should be moisture conditioned, as necessary, and 
compacted in accordance with the specifications listed in Table 2 below. The relative 
compaction and moisture content specified in Table 2 are relative to ASTM D 1557, latest 
edition.  Compacted lifts should be firm and non-yielding under the weight of compaction 
equipment prior to the placement of successive lifts. 
 

Table 2.  Compaction Specifications 
 

Fill Element Relative 
Compaction* 

Moisture Content*

General fill for raising of site grades, driveway, patio areas, 
and retaining wall backfill (for fills up to 4 feet thick) 

90 percent Near optimum

For fills greater than 4 feet thick 93 percent 
(entire fill) 

Near optimum

Upper 6 inches of relatively non-expansive subgrade 
beneath hardscape 

90 percent Near optimum

Aggregate baserock under hardscape 95 percent Near optimum

½- to ¾-inch Crushed Rock - Compact with at least 3 
passes of a vibratory plate with lift-thickness < 12 inches. 

see note at left Not Critical

Backfill of utility trenches using on-site low plasticity soil 90 percent Near Optimum

Backfill of utility trenches using imported sand 90 percent Near Optimum

*Relative to ASTM D 1557 (latest edition) 

 
Temporary Slopes & Trench Excavations 
 

The contractor should be responsible for the stability of all temporary cut slopes and 
trenches excavated at the site, and design and construction of any required shoring, 
dewatering, including temporary support of adjacent neighboring foundations.  Shoring and 
bracing should be provided in accordance with all applicable local and state safety 
regulations, including the current OSHA excavation and trench safety standards.  Because of 
the potential for variable soil conditions, field modifications of temporary cut slopes may be 
required.  Unstable materials encountered on the slopes during the excavation should be 
trimmed off, even if this requires cutting the slope back at flatter inclinations.  Murray 
Engineers, Inc. does not provide shoring design services. 
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SITE DRAINAGE 
 

Roof run-off, rain, or irrigation water should not be allowed to pond near the planned 
building, exterior hardscapes, or pavement areas.  The building should be provided with a 
roof drainage system.  Water collected in the roof drainage system should not be allowed to 
discharge freely onto the ground surface adjacent to the foundations and should be 
conveyed away from the building via splash blocks or via buried closed conduits and routed 
to a suitable discharge outlet.  The finished grades should be designed to drain surface water 
away from the proposed building, slabs, pavement areas, and landscape areas to suitable 
discharge points.  The ground surface should have positive gradient away from the 
structures.  Where such surface gradients are difficult to achieve, we recommend that area 
drains or surface drainage swales be installed to collect surface water and convey it to a 
suitable discharge location away from the building. 
 
We recommend that annual maintenance of the surface drainage systems be performed.  
This maintenance should include inspection and testing to make sure that the roof drainage 
system is in good working order and do not leak; inspection and flushing of area drains to 
make sure that they are free of debris and are in good working order; and inspection of 
surface drainage outfall locations to verify that introduced water flows freely through the 
discharge pipes and that no excessive erosion has occurred.  If erosion is detected, this office 
should be contacted to evaluate its extent and to provide mitigation. 
 

REQUIRED FUTURE SERVICES 
 

Plan Review 
 

To better assure conformance of the final design documents with the recommendations 
contained in this report, and to better comply with the building department’s requirements, 
Murray Engineers, Inc. must review the completed project plans prior to construction.  The 
plans should be made available for our review as soon as possible after completion so that 
we can better assist in keeping your project schedule on track.  We recommend that the 
following note be added to the architectural, structural, and civil plans:  
 

 The geotechnical aspects of the project, including site and building pad grading, 
foundation excavations, subgrade preparation beneath mat slabs and exterior 
hardscape, retaining wall backdrains and backfill, placement and compaction of 
engineered fill, and installation of site drainage should be performed in accordance 
with the recommendations of the geotechnical report prepared by Murray Engineers, 
Inc., dated July 23, 2018.  Murray Engineers, Inc. should be provided at least 48 
hours advance notification (650-559-9980) of any geotechnical aspects of the 
construction and should be present to observe and test the earthwork, foundation, 
and drainage installation phases of the project. 
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Construction Observation Services 
 

Murray Engineers, Inc. should observe and test (as necessary) the earthwork and foundation 
phases of construction in order to a) confirm that subsurface conditions exposed during 
construction are substantially the same as those interpolated from our limited subsurface 
exploration, on which the analysis and design were based; b) evaluate compliance with the 
geotechnical design concepts, specifications, and recommendations; and c) allow design 
changes in the event that subsurface conditions differ from those anticipated.  The 
recommendations in this report are based on limited subsurface information.  The nature 
and extent of variation across the site may not become evident until construction.  If 
variations are exposed during construction, it may be necessary to re-evaluate our 
recommendations. 
 
LIMITATIONS 
 

This report has been prepared for the City of Burlingame, specifically for developing 
geotechnical design criteria relating to design and construction of the new community 
center, as described above, at 850 Burlingame Avenue in Burlingame, California.  In the 
event that any changes in the nature or locations of the proposed improvements are planned, 
the conclusions and recommendations of this report shall not be considered valid unless 
such changes are reviewed, and the conclusions and recommendations presented in this 
report are modified or verified in writing by this firm. 
 
The opinions presented in this report are based upon information obtained from two soil 
borings and four cone penetration tests at widely separated locations, site reconnaissance, 
and upon local experience and engineering judgment, and have been formulated in 
accordance with generally accepted geotechnical engineering practices that exist in the San 
Francisco Bay Area at the time this report was prepared.  Further, our recommendations are 
based on the assumption that soil and geologic conditions at or between the borings and 
CPTs do not deviate substantially from those encountered.  In addition, geotechnical issues 
may arise during the course of construction that were not apparent at the time this report 
was prepared.  No warranty, expressed or implied, is made or should be inferred.  In 
addition, we are not responsible for data presented by others. 
 
The recommendations provided in this report are based on the assumption that we will be 
retained to provide the Future Services described above in order to evaluate compliance with 
our recommendations.  If we are not retained for these services, Murray Engineers, Inc. 
cannot assume any responsibility for any potential claims that may arise during or after 
construction, as a result of misuse or misinterpretation of Murray Engineers, Inc.’s report by 
others.  Furthermore, if another geotechnical consultant is retained for follow-up service to 
this report, Murray Engineers, Inc. will at that time cease to be the Engineer-of-Record. 
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The opinions presented in this report are valid as of the present date for the property 
evaluated.  Changes in the condition of a property can occur with the passage of time, 
whether due to natural processes or the works of man, on this or adjacent properties.  In 
addition, changes in applicable standards of practice can occur, whether from legislation or 
the broadening of knowledge.  Accordingly, the opinions presented in this report may be 
invalidated, wholly or partially, by changes outside of our control.  Therefore, this report is 
subject to review and should not be relied upon after a period of three years.  In addition, 
this report should not be used and is not applicable for any property other than that 
evaluated. 
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Base: USGS San Mateo Quadrangle, 7.5 Minute Series (Topographic), 2012  Scale: 1 inch = 2,000 feet  
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B-1 Approximate Location of  Soil Boring by Murray Engineers, Inc., May 29, 2018

Approximate Location of  Hand Auger by Murray Engineers, Inc., May 30, 2018
Base: Trees of  Washington Park by Bob Disco and Doug Geitel, dated Summer 2003
Approximate Scale: 1 inch = 100 feet
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Base: Geologic Map of  the Montara Mountain and San Mateo 7.5" Quadrangles, San Mateo County, by Earl 
H. Pampeyan, 1993  Please refer to the Geology section of  this report for a description  of  pertinent geologic 
symbols noted above.  Scale: 1 inch = 2000 feet
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Areas where historic occurrence of  liquefaction, or local, geological, geotechnical and groundwater
conditions indicate a potential for earthquake-induced liquefaction

Legend

Areas where previous occurence of  landslide movement, or local topographic, geological, geotechnical
and subsurface water conditions indicate a potential for earthquake-induced landslide

Base: Earthquake Zones of  Required Investigations, San Mateo Quadrangle by California
Geological Survey, 2018     Scale: 1 inch = 2,000 feet  
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WATERPROOFING &
PROTECTION BOARD
BY OTHERS*

NEW BASEMENT RETAINING WALL

1/2” - 3/4” CLEAN
CRUSHED ROCK

4” PERFORATED PIPE
(SCHEDULE 40 OR SDR 35)

8”

18

FILTER FABRIC

8” MIN.

2-3”

FILTER FABRIC

EXCAVATION SHORING
OR CUT-BACK PER
CONTRACTOR

* MiraDRAIN® is not recommended as protection board for waterproofingNOT TO SCALE

Note: This diagram is provided solely to schematically depict the recommendations presented in this report for
the basement and basement retaining wall subdrainage.  Reference to the basement slab and wall, framing,
waterproofing, and extent of  excavation are only shown for clarity.

BASEMENT
SUBDRAIN SYSTEM

ALTERNATIVE A

FIGURE A-5
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WATERPROOFING &
PROTECTION BOARD
BY OTHERS*

NEW BASEMENT RETAINING WALL

1/2” - 3/4” CLEAN
CRUSHED ROCK

FILTER FABRIC
4” PERFORATED PIPE

(SCHEDULE 40 OR SDR 35)

8” 2-3”

24
”

M
IN

.

18

8” MIN.

MIRADRAIN® OR
SIMILAR

FILTER FABRIC

93% COMPACTED
NATIVE SOIL

EXCAVATION SHORING
OR CUT-BACK PER
CONTRACTOR

* MiraDRAIN® is not recommended as protection board for waterproofingNOT TO SCALE

Note: This diagram is provided solely to schematically depict the recommendations presented in this report for
the basement and basement retaining wall subdrainage.  Reference to the basement slab and wall, framing,
waterproofing, and extent of  excavation are only shown for clarity.

BASEMENT
SUBDRAIN SYSTEM

ALTERNATIVE B

FIGURE A-6
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NEW BASEMENT RETAINING WALL 18

93% COMPACTED
NATIVE SOIL

EXCAVATION SHORING
OR CUT-BACK PER
CONTRACTOR

CONCRETE SLAB
ON GRADE

4”

WATERPROOFING
BY OTHERS (SOLID)

1-2”

12” MIN.

90% COMPACTED
NATIVE SOIL CAP

RETAINING WALL
FOOTING

1/2” - 3/4” CLEAN
CRUSHED ROCK
WITH SUB-SLAB
DRAINAGE

1/2” - 3/4” CLEAN
CRUSHED ROCK

WATERPROOFING &
PROTECTION BOARD
BY OTHERS*

FILTER FABRIC

MIRADRAIN, HYDRODUCT,
OR SIMILAR

RETAINING WALL
SUBDRAIN SYSTEM

ALTERNATIVE C

FIGURE A-7

* MiraDRAIN is not recommended as protection board for waterproofingNOT TO SCALE

Note: This diagram is provided solely to schematically depict the recommendations presented in this report for
the basement and basement retaining wall subdrainage.  Reference to the basement slab and wall, framing,
waterproofing, and extent of  excavation are only shown for clarity.
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NEW RETAINING WALL

1/2” - 3/4” CLEAN
CRUSHED ROCK

8”
CLR.

8”

CONCRETE SLAB
ON GRADE

WATERPROOFING &
PROTECTION BOARD
BY OTHERS*

18
FILTER FABRIC

EXCAVATION SHORING
OR CUT-BACK PER
CONTRACTOR

4”

WATERPROOFING
BY OTHERS (SOLID)

1-2”

12” MIN.

90% COMPACTED
NATIVE SOIL CAP

RETAINING WALL
FOOTING

1/2” - 3/4” CLEAN
CRUSHED ROCK
WITH SUB-SLAB
DRAINAGE

RETAINING WALL
SUBDRAIN SYSTEM

ALTERNATIVE A

FIGURE A-8

* MiraDRAIN is not recommended as protection board for waterproofingNOT TO SCALE

Note: This diagram is provided solely to schematically depict the recommendations presented in this report for
the retaining wall subdrainage.  Reference to the floor slab and retaining wall, framing,
waterproofing, and extent of  excavation are only shown for clarity.
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FIGURE B-1

LOG OF 

JULY 2018 

Date(s)
Drilled May 29, 2018

Drilling
Method Interval Sampling

Drill Rig 
Type Mobile B53R

Groundwater Level 
and Date Measured 25.5 feet ATD

Borehole
Backfill Grout

Logged By NL

Drill Bit 
Size/Type 

Drilling
Contractor Exploration Geoservices, Inc.

Sampling
Method(s)

 3" OD, 2.5" OD & 2" OD SPT 
Split Spoon Samplers

Location South side of proposed building

Checked By JK

Total Depth 
of Borehole 50 feet bgs

Approximate 
Surface Elevation

Hammer
Data 140 lb, 30 in drop, rope & cathead

PROJECT NO.  3053-1R1

BORING  B-1
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Hard CL LEAN CLAY, brown to yellowish brown, homogeneous, 
low plasticity, trace fine to medium grained sand, trace 
subangular gravels, slightly moist (Alluvium)

Very 
Dense

SC CLAYEY SAND with GRAVEL, dark yellowish brown, 
homogeneous, low plasticity fines, fine to coarse grained 
sand, subangular gravel, moist (Alluvium)
Cohesion=400psf, Phi=34 degrees (sample from 8.5 to 10 
feet)Hard CL
LEAN CLAY with SAND, yellowish brown, heterogeneous, 
low to medium plasticity, fine to coarse grained sand, 
trace to minor subangular gravels, very moist (Alluvium)

Hard CL LEAN CLAY, dark yellowish brown, homogeneous, 
medium plasticity, trace very fine to fine grained sand, 
very moist (Alluvium)

Very 
Dense

SC CLAYEY SAND, yellowish brown, heterogeneous, low to 
medium plasticity fines, fine to coarse grained sand, trace 
subangular gravels, moist (Alluvium)

Bottom of Boring at 50 feet bgs

40
49
53

58 11 116

46 1.4 4.0

62 0.8 3.0 111

71 4.0

63 0.5 1.0 104

65 1.6 4.0

48 2.5

95 2.5

94

18

20

16

22

20

23

12

14

(ATD)
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FIGURE B-2

LOG OF 

JULY 2018 

Date(s)
Drilled May 29, 2018

Drilling
Method 5&apos; Interval Sampling

Drill Rig 
Type Mobile B53R

Groundwater Level 
and Date Measured 27 feet ATD

Borehole
Backfill Grout

Logged By NL

Drill Bit 
Size/Type 8 inch hollow stem auger

Drilling
Contractor Exploration Geoservices, Inc.

Sampling
Method(s)

 3" OD, 2.5" OD & 2" OD SPT 
Split Spoon Samplers

Location North east of proposed building, near CPT-3

Checked By JK

Total Depth 
of Borehole 49.8 feet

Approximate 
Surface Elevation

Hammer
Data 140 lb, 30 in drop, rope & cathead

PROJECT NO.  3053-1R1

BORING  B-2
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Very Stiff 
to Hard

CL LEAN CLAY, brown to yellowish brown, homogeneous, 
low plasticity, trace fine to medium grained sand, trace 
subangular gravels, moist (Alluvium)
PI=10%; LL=25% (sample from 0.5 to 2 feet)

Dense to 
Very 

Dense

SC CLAYEY SAND with GRAVEL, dark yellowish brown, 
homogeneous, low plasticity fines, fine to coarse grained 
sand, subangular gravel, slightly moist to moist (Alluvium)

Very 
Dense

SM SILTY SAND, dark yellowish brown, heterogeneous, 
medium to coarse grained sand, very moist to moist 
(Alluvium)

Bottom of Boring at 49.8 feet bgs

18 15 0.8 3.0
48 14 >4.5
68

41

50 >4.5 115

56 >4.5

71 1.3 4.0

92 3.0

64 117

50/3"

52

71/9"

8

12

11

13

15

13

13

23

9

(ATD)
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FIGURE B-3

KEY TO
BORING LOGS

COLUMN DESCRIPTIONS

1 Elevation, feet: Elevation (MSL, feet)
2 Depth, feet: Depth in feet below the ground surface.
3 Sample Type: Type of soil sample collected at the depth 

interval shown. 
4 Sampling Resistance, blows/foot: Number of blows 

required to advance the sampler 12 inches or the 
distance shown. Blow counts for the 3.0-inch O.D. 
and 2.5-inch O.D. samplers have been corrected for 
sampler size to SPT values using conversion factors 
of 0.65 and 0.77, respectively. 

5 Relative Consistency: Relative consistency of the 
subsurface material. 

6 USCS Symbol: USCS symbol of the subsurface material.
7 MATERIAL DESCRIPTION: Description of material 

encountered. May include consistency, moisture, 
color, and other descriptive text. 

8 Water Content, %: Water content of the soil sample, 
expressed as percentage of dry weight of sample. 

9 Torvane Shear Strength (TSF): Approximate shear 
strength in tons per square foot. 

10 Pocket Pen Comp. Strength, TSF: Approximate
unconfined compressive strength in tons per square 
foot.

FIELD AND LABORATORY TEST ABBREVIATIONS

CHEM: Chemical tests to assess corrosivity
COMP: Compaction test
CONS: One-dimensional consolidation test
LL: Liquid Limit, percent
PI: Plasticity Index, percent

SA: Sieve analysis (percent passing No. 200 Sieve)
UC: Unconfined compressive strength test, Qu, in ksf
WA: Wash sieve (percent passing No. 200 Sieve)

TYPICAL MATERIAL GRAPHIC SYMBOLS

Sandstone
Well graded GRAVEL (GW)
Poorly graded GRAVEL (GP)
Well graded GRAVEL with Silt (GW-GM)
Well graded GRAVEL with Clay (GW-GC)
Poorly graded GRAVEL with Silt (GP-GM)
Poorly graded GRAVEL with Clay (GP-GC)
Silty GRAVEL (GM)
Clayey GRAVEL (GC)
Well graded SAND (SW)
Poorly graded SAND (SP)

Well graded SAND with Silt (SW-SM)
Well graded SAND with Clay (SW-SC)
Poorly graded SAND with Silt (SP-SM)
Poorly graded SAND with Clay (SP-SC)
Silty SAND (SM)
Clayey SAND (SC)
SILT, SILT w/SAND, SANDY SILT (ML)
Lean CLAY, CLAY w/SAND, SANDY CLAY (CL)
SILT, SILT w/SAND, SANDY SILT (MH)
Fat CLAY, CLAY w/SAND, SANDY CLAY (CH)
SILT, SILT with SAND, SANDY SILT (ML-MH)

Lean-Fat CLAY, CLAY w/SAND, SANDY CLAY (CL/CH)
SILTY CLAY (CL-ML)
Lean CLAY/PEAT (CL-OL)
Fat CLAY/SILT (CH-MH)
Fat CLAY/PEAT (CH-OH)
Silty SAND to Sandy SILT (SM-ML)
Silty SAND to Sandy SILT (SM-MH)
Clayey SAND to Sandy CLAY (SC-CL)
Clayey SAND to Sandy CLAY (SC-CH)
SILT to CLAY (CL/ML)
Silty to Clayey SAND (SC/SM)

TYPICAL SAMPLER GRAPHIC SYMBOLS

2 inch-OD Unlined Split 
Spoon (SPT) 

2.5 inch-OD Unlined Split 
Spoon

3 inch-OD Unlined Split 
Spoon

Shelby Tube (thin-walled, 
fixed head) 

Grab Sample

Bulk Sample

Pitcher Sample

Other Sampler

OTHER GRAPHIC SYMBOLS

Water level (at time of drilling, ATD)
Water level (after waiting a given time)
Minor change in material properties within 
a stratum 
Inferred or gradational contact between 
strata 

? Queried contact between strata

GENERAL NOTES

1. Soil classifications are based on the Unified Soil Classification System. Descriptions and stratum lines are interpretive, and actual lithologic changes may be 
gradual. Field descriptions may have been modified to reflect results of lab tests. 

2. Descriptions on these logs apply only at the specific boring locations and at the time the borings were advanced. They are not warranted to be representative 
of subsurface conditions at other locations or times. 
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PRIMARY DIVISIONS

RELATIVE DENSITY

HIGHLY ORGANIC SOILS

BLOWS/FOOT*

0 to 4

4 to 10

10 to 30

30 to 50

OVER 50

STRENGTH^

0 to 0.25

0.25 to 0.5

0.5 to 1

1 to 2

2 to 4

OVER 4

BLOWS/FOOT*

0 to 2

2 to 4

4 to 8

8 to 16

16 to 32

OVER 32

SILT & CLAY

VERY SOFT

SOFT

MEDIUM STIFF

STIFF

VERY STIFF

HARD

SAND & GRAVEL

VERY LOOSE

LOOSE

MEDIUM DENSE

DENSE

VERY DENSE

SILT AND CLAY
Liquid limit <50%

CLEAN GRAVEL
(<5% Fines)

CLEAN SAND
(<5% Fines)

SAND
with

FINES

GRAVEL
with

FINES

FINE
GRAINED

SOILS
(>50% Fines)

SILT & CLAYBOULDERS COBBLES
GRAVEL

EVEIS SEIRES DRADNATS .S.USGNINEPO EVEIS

ENIFESRAOCENIFESRAOC MEDIUM

SAND

COARSE
GRAINED

SOILS
(<50% Fines)

GRAVEL

SAND

SILT AND CLAY
Liquid limit >50%

SOIL
TYPE

GW

GP

GM

GC

SW

SP

SM

SC

ML

CL

OL

MH

CH

OH

Pt

Well graded gravel, gravel-sand mixtures, little or no fines.

Poorly graded gravel or gravel-sand mixtures, little or no fines.

Silty gravels, gravel-sand-silt mixtures, non-plastic fines.

Clayey gravels, gravel-sand-clay mixtures, plastic fines.

Well graded sands, gravelly sands, little or no fines.

Poorly graded sands or gravelly sands, little or no fines.

Silty sands, sand-silt mixtures, non-plastic fines.

Clayey sands, sand-clay mixtures, plastic fines.

Inorganic silts and very fine sands, with slight plasticity.

Inorganic clays of low to medium plasticity, lean clays.

Organic silts and organic clays of low plasticity.

Inorganic silt, micaceous or diatomaceous fine sandy or silty soil.  

Inorganic clays of high plasticity, fat clays.

Organic clays of medium to high plasticity, organic silts.

Peat and other highly organic soils.

SECONDARY DIVISIONS

GRAIN SIZES

CONSISTENCY

12" 3" 3/4" 4 10 40 200

^

  Classification is based on the Unified Soil Classification System; fines refer to soil passing a No. 200 sieve.
*Standard penetration test (SPT) resistance using a 140-pound hammer falling 30 inches on a 2-inch outside diameter
  split spoon sampler; blow counts for the 3.0-inch O.D. and 2.5-inch O.D. samplers have been corrected for sampler
  size to SPT values using conversion factors of 0.65 and 0.77, respectively. 
  Shear strength in tons/sq. ft. as estimated by SPT resistance, field and laboratory tests, and/or visual observation.

UNIFIED SOIL
CLASSIFICATION

SYSTEM

FIGURE B-4
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FIGURE C-1

LOG OF CPT-1

Base: Log of  CPT-1 produced by CPT-Pro (Version 5.42).  Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986
(see Figure C-4, Key to Soil Behavior Types).   

The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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FIGURE C-2

LOG OF CPT-2

Base: Log of  CPT-1 produced by CPT-Pro (Version 5.42).  Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986
(see Figure C-4, Key to Soil Behavior Types).   

The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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FIGURE C-3

LOG OF CPT-3

Base: Log of  CPT-1 produced by CPT-Pro (Version 5.42).  Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986
(see Figure C-4, Key to Soil Behavior Types).   
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The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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FIGURE C-4

LOG OF CPT-4

Base: Log of  CPT-1 produced by CPT-Pro (Version 5.42).  Soil classifications and N60 SPT corrected blow count data are based on Robertson, 1986
(see Figure C-4, Key to Soil Behavior Types).   
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The reported coordinates were acquired from consumer grade GPS equipment and are only approximate locations. The coordinates should not be used for design purposes.
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KEY TO SOIL 
BEHAVIOR TYPES

Source: Robertson and Campanella, 2009 & 2010

FIGURE C-5
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APPENDIX D 

 
LABORATORY TESTS 

 
 
Samples from the subsurface exploration were selected for tests to establish the physical and 
engineering properties of the soils.  The tests performed are briefly described below. 
 
The natural moisture content was determined on most samples and dry density on select 
samples recovered from the soil boring in accordance with ASTM D 2216  After drying, the 
weight of each sample was obtained to determine the moisture content representative of 
field conditions and time the samples were collected.  The results are presented on the 
boring logs at the appropriate sample depths. 
 
The Atterberg Limits were determined on one sample in accordance with ASTM D 4318.  
The Atterberg Limits are the moisture content within which the soil is workable or plastic.  
The results of this test are presented in Figure D-1 and on the boring log at the appropriate 
sample depth. 
 
Staged Consolidated Undrained Triaxial testing was performed by Cooper Testing 
Laboratory on one sample in accordance with ASTM D4767m and the results of this testing 
are presented as Figure D-2 and on the boring log, at the appropriate sample depth. 
 
Unconsolidated-Undrained Triaxial testing was performed by Cooper Testing Laboratory on 
four samples in accordance with ASTM D2850.  This test measures the stress versus strain 
relationship of the soil.  The results of this test are presented in Figure D-3. 
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Stage 1 2 3 4

Boring B-1

Sample 1

Depth 8.5-10

Visual 
Description

Yellowish Brown 
Clayey SAND w/ 

Gravel

MC (%) 10.7

Dry Density (pcf) 115.9

Saturation (%) 60.8

Void Ratio 0.482

Diameter (in) 1.87

Height (in) 4.00

MC (%) 16.3 15.7 15.1

Dry Density (pcf) 118.4 119.8 121.3

CTL Number: Saturation (%) 100.0 100.0 100.0

Client Name: Void Ratio 0.449 0.433 0.415

Project Name: Diameter (in) 1.86 1.89 1.93

Project Number: Height (in) 3.95 3.78 3.58

Date: 6/29/2018 By: MD/DC Cell Pressure (psi) 55.4 62.4 76.3

Total C 0.400 ksf Back Pressure (psi) 48.5 48.5 48.5

Total phi 34.1 degrees

Eff. C N/A ksf Strain (%) 5.0 5.0 5.0

Eff. Phi N/A degrees © Deviator (ksf) 3.758 7.389 11.503

Excess PP (psi)

Sigma 1 (ksf) 4.752 9.391 15.507

Sigma 3 (ksf) 0.994 2.002 4.003

P (ksf) 2.873 5.696 9.755

Q (ksf) 1.879 3.695 5.752

Stress Ratio 4.782 4.692 3.874

Rate (in/min) 0.0200 0.0199 0.0197

P7976

Final

Total Stresses At:

560-236
Murray Engineers

BG Community Center

Staged Consolidated Undrained Triaxial Compression 
ASTM D4767m
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UNCONSOLIDATED
UNDRAINED

TRIAXIAL TEST REPORT
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1 2 3 4
Moisture % 19.0 23.7 17.7 16.9
Dry Den,pcf 111.2 103.8 114.7 116.7
Void Ratio 0.543 0.654 0.497 0.472
Saturation % 96.1 99.6 97.8 98.5
Height in 4.01 4.02 4.00 4.00
Diameter in 1.91 1.92 1.92 1.92
Cell psi 13.9 20.9 27.8
Strain % 15.00 15.00 15.00
Deviator, ksf 8.536 3.862 5.800
Rate %/min 1.00 0.99 1.00
in/min 0.040 0.040 0.040
Job No.:
Client:
Project:
Boring: B-1 B-1 B-2 B-2
Sample: 1 1 1 1
Depth ft: 18.5-20 28.5-30 13.5-15 33.5-35

Sample #
1
2
3
4

Yellowish Brown Clayey SAND w/ Gravel
Yellowish Brown Clayey SAND w/ Gravel

Note: Strengths are picked at the peak deviator stress or 15% strain 
which ever occurs first per ASTM D2850.

On Sample 3, the membrane was punctured by a piece 
of gravel during the test.  No strength data reported.  

Sample Data

Visual Soil Description

Yellowish Brown Clayey SAND
Yellowish Brown Sandy CLAY 

560-236
Murray Engineers
BG Community Center - P7976
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