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CONSTRUCTION LEGEND
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LIMIT OF WORK

EXISTING CONTOUR ELEVATION

PROPOSED CONTOUR ELEVATION

(220.0)

119.5

PER SEPARATE PLANS

CONSTRUCT CONCRETE WALL PER ARCHITECTURAL PLAN

PROPOSED STORAGE BINS PER ARCHITECTURAL PLAN

A1

A2

GRADING CONSTRUCTION NOTES

CONSTRUCT 6" CONCRETE PAVEMENT, SEE DETAIL 1 HEREON

CONSTRUCT 4" AC PAVEMENT OVER 7" AB, SEE DETAIL 2 HEREON

PROTECT IN PLACE, ITEM AS NOTED
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1. FLOOR PLAN DIMENSIONS SHOWN ARE TO FACE OF WALL OR 
STUD, UNLESS NOTED OTHERWISE. ALL FLOOR PLAN DIMENSIONS, 
EXCEPT FOR THOSE THAT ARE IDENTIFIED AS ABSOLUTE 
DIMENSIONS, ARE APPROXIMATIONS. THESE DIMENSIONS, MAY 
VARY SLIGHTLY TO ACCOMMODATE UNFORESEEN FIELD 
CONDITIONS, DESIGN CONFLICTS, CONSTRUCTION LIMITATIONS, 
MANUFACTURER'S LIMITATIONS, AND CONSTRUCTION METHODS 
PROVIDED THAT THE FINAL SOLUTION MEETS, OR EXCEEDS, ALL 
APPLICABLE CODE REQUIREMENTS AND CLEARANCES, SPACE 
REQUIREMENTS, INSTALLED EQUIPMENT SIZES AND CLEARANCES, 
AND ROOM RELATIONSHIPS.

1. INSTALLATION OF ROOFING SHALL BE IN ACCORDANCE WITH 
MANUFACTURER'S SPECIFICATIONS

2. ROOF DECK DETAILS PER STRUCTURAL DWG

A

ROOF SLOPE 

SLOPED METAL ROOF, STANDING SEAM

ROOF VENT
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1. VERTICAL ELEVATIONS SHOWN AT EXTERIOR ELEVATIONS OR 
BUILDING SECTIONS ARE FROM FINISH FLOOR  (TOP OF CONCRETE  
SLAB ON GRADE),U.N.O. 

2. ALL MANUFACTURED PRODUCTS TO BE INSTALLED IN 
CONFORMANCE WITH THE MANUFACTURERS REQUIREMENTS AND 
PRODUCT LISTINGS. 

W-3 (N) CONC. WALL. PER STRUCTURAL DWG 

GUTTER & DOWNSPOUT 
SLOPE 1/2:12 

T.O. COLUMN BIN STORAGE
19' - 0"

STEEL BEAM, PAINT PER 
ARCHITECT'S DIRECTION

DOUBLE BEAD TAPE SEALANT 

OFFSET CLEAT 

1/8" = 1'-0"FLOOR PLAN - LEVEL 1 - BIN STORAGE 1
N S

W
E

1/8" = 1'-0"ROOF PLAN - BIN STORAGE 2

KEYNOTES
VALUE DESCRIPTIONS
02.10 (E) CMU WALL TO REMAIN
02.18 (E) CONCRETE TO REMAIN
03.05 (N) CONCRETE WALL, TYP. PER STRUCTURAL
05.02 METAL ROOF DECK, GALVANIZED STEEL PER STRUCTURAL
05.10 METAL COLUMNS,TYP. PER STRUCTURAL DWG,
05.11 METAL BEAMS,TYP. PER STRUCTURAL DWG,
22.01 3"X4" SHEET METAL DOWNSPOUT DISCHARGE 6" ABOVE

GROUND
22.03 ROOF GUTTER DRAIN, 6"
32.04 STEEL BOLLARD, TYP. SEE DETAIL IN STRUCTURAL DWG.
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GENERAL NOTES - ROOF PLAN
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GENERAL NOTES

1. SCOPE OF WORK:  PROVIDE CONCRETE WALLS AND STEEL CANOPY FOR A MATERIALS STORAGE BIN.

2. REFER TO PROJECT SPECIFICATIONS FOR PROJECT REQUIREMENTS.

3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE SAFETY OF WORK AREA DURING CONSTRUCTION PERIOD. 
THE CONTRACTOR SHALL PROTECT ADJACENT PROPERTY AND UTILITIES IN ACCORDANCE WITH ALL 
NATIONAL, STATE, AND LOCAL SAFETY ORDINANCES.

4. DRAWINGS INDICATE GENERAL AND TYPICAL DETAILS OF CONSTRUCTION. WHERE CONDITIONS ARE NOT 
SPECIFICALLY INDICATED BUT ARE OF SIMILAR CHARACTER TO DETAILS SHOWN, SIMILAR DETAILS OF 
CONSTRUCTION SHALL BE USED SUBJECT TO PRIOR REVIEW BY THE ENGINEER.  

5. THE CONTRACTOR SHALL SUPERVISE AND DIRECT THE WORK, AND SHALL BE SOLELY RESPONSIBLE FOR 
ALL CONSTRUCTION MEANS, METHODS, TECHNIQUES, SEQUENCES AND PROCEDURES. THE SUPPORTING 
SERVICES BY THE ENGINEER, WHETHER PERFORMED PRIOR TO, DURING, OR AFTER CONSTRUCTION, ARE 
PERFORMED SOLELY FOR THE PURPOSE OF ASSISTING IN QUALITY CONTROL AND IN ACHIEVING 
CONFORMANCE WITH CONTRACT DRAWINGS AND PROJECT SPECIFICATIONS; BUT THEY DO NOT GUARANTEE 
THE CONTRACTOR'S PERFORMANCE AND SHALL NOT BE CONSIDERED AS SUPERVISION OF CONSTRUCTION.

6. SHOP DRAWINGS REQUIRED BY THE PROJECT SPECIFICATIONS SHALL BE SUBMITTED TO THE ENGINEER 
FOR REVIEW PRIOR TO FABRICATION. DRAWINGS ARE REVIEWED BY THE ENGINEER FOR GENERAL 
CONFORMANCE TO THE DESIGN. REGARDLESS OF THE ENGINEER'S REVIEW, THE CONTRACTOR IS FULLY 
AND SOLELY RESPONSIBLE FOR COMPLETE AND SATISFACTORY SUBMITTAL AND CONFORMANCE TO THE 
CONTRACT DOCUMENTS. SHOP DRAWINGS WILL BE REJECTED FOR INCOMPLETENESS, LACK OF 
CALCULATIONS (IF REQUIRED) OR CHANGES WITHOUT PRE-APPROVAL. ALL STRUCTURAL CALCULATIONS 
AND DRAWINGS AS PART OF THE SHOP DRAWINGS SUBMITTAL SHALL BE SIGNED AND STAMPED BY A 
CALIFORNIA REGISTERED STRUCTURAL ENGINEER. FOR RESUBMITTALS, ALL CHANGES FROM THE PRIOR 
SUBMITTAL SHALL BE TIGHTLY ENCLOSED BY A "CLOUD" SO AS TO INDICATE ONLY THOSE AREAS 
CHANGED. WHEN THE CLOUDED DRAWINGS ARE RESUBMITTED, ONLY THE CLOUDED AREAS WILL BE 
REVIEWED.

7. ANY PARTS OF WORK AREA WHICH ARE TO BE BARRICADED OR SEALED TO NON-CONSTRUCTION 
INDIVIDUALS MUST BE COORDINATED WITH AND APPROVED BY THE OWNER BEFORE PROCEEDING WITH 
THE WORK.

8. THE CONTRACTOR SHALL EXERT EVERY EFFORT TO PREVENT DUST AND CONSTRUCTION DEBRIS FROM 
CONTAMINATING THE WORK AREA. THESE EFFORTS SHALL INCLUDE BUT NOT BE LIMITED TO PROVIDING A 
DAILY CLEANUP OF THE CONSTRUCTION AREA. THE CONTRACTOR SHALL REFER TO THE PROJECT 
SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.

9. THE CONTRACTOR SHALL EXERT EVERY EFFORT TO MINIMIZE THE CONSTRUCTION NOISE AND 
DISTURBANCE DURING CONSTRUCTION. 

10. THE CONTRACTOR SHALL BE RESPONSIBLE TO SECURE THE CONSTRUCTION SITE.

11. CUTTING, BORING, SAW-CUTTING OR DRILLING THROUGH NEW STRUCTURAL MEMBERS OTHER THAN THOSE 
DETAILED ON STRUCTURAL DRAWINGS SHALL NOT BE DONE WITHOUT THE ENGINEER'S APPROVAL.

12. THE CONTRACTOR SHALL:
A. CHECK ALL DIMENSIONS.
B. BE RESPONSIBLE FOR COORDINATING THE WORK OF ALL TRADES.

ALL DISCREPANCIES SHALL BE CALLED TO THE ATTENTION OF THE ENGINEER AND SHALL BE 
RESOLVED BEFORE PROCEEDING WITH THE WORK.

13. ALL MATERIALS, FEATURES OR CONDITIONS NOT IDENTIFIED AS (E) WHICH MEANS "EXISTING," SHALL BE 
CONSIDERED AS NEW AND PART OF THE PROJECT SCOPE OF WORK.

14. THE CONTRACTOR IS FULLY AND SOLELY RESPONSIBLE FOR ALL SHORING REQUIRED IN ORDER TO SAFELY 
ACHIEVE THE FINAL CONSTRUCTION SHOWN ON THE DRAWINGS. THIS INCLUDES, BUT IS NOT LIMITED TO,
ANY TYPES OF SHORING REQUIRED FOR SOILS EXCAVATION AND BACKFILL WORK; SUPPORT OF STRUCTURAL 
ELEMENTS UNTIL THEY HAVE ACHIEVED THE NECESSARY STRENGTH TO PERFORM IN THE FINAL POSITION AND 
MANNER SHOWN ON THE DRAWINGS; AND SUPPORT OF STRUCTURAL ELEMENTS THAT ARE MODIFIED AND 
THEREBY REDUCED IN STRENGTH IN ANY WAY DURING CONSTRUCTION AS REQUIRED TO ACHIEVE THE FINAL 
CONSTRUCTION AS SHOWN ON THE DRAWINGS. ALL SHORING CALCULATIONS AND DRAWINGS SHALL BE 
STAMPED BY A CALIFORNIA REGISTERED STRUCTURAL ENGINEER AND SUBMITTED FOR REVIEW PRIOR TO 
PERFORMING THE WORK.

15. WHERE NOT INDICATED OTHERWISE, THE LATEST EDITION OF ALL CITED DOCUMENTS SHALL GOVERN.

16. THE TERM CBC IN THESE DRAWINGS MEANS 2019 CALIFORNIA BUILDING CODE, CALIFORNIA CODE OF 
REGULATIONS, TITLE 24, ALL PARTS AND VOLUMES.

17. ALL CONSTRUCTION AND WORKMANSHIP, INCLUDING MATERIALS, SHALL CONFORM TO THESE DRAWINGS, 
PROJECT SPECIFICATIONS, AND THE CBC.

18. PROVIDE ALL MEASURES NECESSARY TO PROTECT THE STRUCTURE AND ADJACENT STRUCTURE, AND 
THEIR FINISHES AND UTILITIES, DURING CONSTRUCTION.

19. THE CONTRACTOR SHALL COORDINATE ALL UTILITY LOCATIONS WITH OTHER DRAWINGS AND SHALL  
CONDUCT A DETAILED SURVEY OF EXISTING UTILITIES TO IDENTIFY INTERFERENCES WITH THE NEW 
CONSTRUCTION. PROMPTLY NOTIFY THE ARCHITECT OF ANY INTERFERENCES PRIOR TO PERFORMING THE 
WORK. 

DESIGN CRITERIA

DESIGN CONFORMS TO CALIFORNIA BUILDING CODE (CBC), 2019 EDITION

1. LIVE LOADS:
A. ROOF:  20 PSF

2. DEAD LOADS:

A.    ACTUAL WEIGHT OF MATERIALS

3. WIND ANALYSIS: WIND LOADS ARE BASED ON CBC WITH THE FOLLOWING FACTORS:

EXPOSURE CATEGORY C
V = 95 MPH
Kzt = 1.0
Kd = 0.85
Kzt = 1.0
Kz = 0.89
Ke = 1.0
RISK CATEGORY: II

VELOCITY PRESSURE:
VELOCITY PRESSURE, qh = 17.5 PSF

4. SEISMIC ANALYSIS: EQUIVALENT LATERAL FORCE PROCEDURE
SITE CLASS D
SEISMIC DESIGN CATEGORY D
RISK OCCUPANCY CATEGORY: II
Ie = 1.000
Ss = 1.360 g
S1 = 0.484 g
Fa = 1.000
Fv = 1.816
SDS = 0.906 g
SD1 = 0.586 g
REDUNDANCY FACTOR, ρ = 1.0

STORAGE BIN CANOPY: STEEL ORDINARY CANTILEVERED COLUMN SYSTEM
R = 1.25
Ω = 1.25
Cd = 1.25
CS = 0.725
BASE SHEAR = 24.2 KIPS

TOLERANCE

1. PERMITTED TOLERANCE SHALL BE ACCORDING TO 2019 CALIFORNIA BUILDING CODE.

HORIZONTAL AND VERTICAL CONTROL

1. HORIZONTAL AND VERTICAL CONTROL MEANS ELEVATIONS AND HORIZONTAL AND VERTICAL DIMENSIONS 
SHOWN ON THE CONTRACT DOCUMENTS THAT DEFINE THE PLACEMENT OF THE CONSTRUCTION SHOWN 
ON THE DRAWINGS.

2. THE CONTRACTOR SHALL NOT CONSIDER ANY ELEVATIONS OR DIMENSIONS SHOWN ON THE STRUCTURAL 
DRAWINGS AS ESTABLISHING HORIZONTAL AND VERTICAL CONTROL.  HORIZONTAL AND VERTICAL 
CONTROL ARE ESTABLISHED BY CERTIFIED AND APPROVED SURVEY INFORMATION PROVIDED BY THE 
OWNER AND/OR CONTRACTOR, AS WELL AS INFORMATION SHOWN ON THE APPROVED ARCHITECTURAL 
AND CIVIL DRAWINGS. IF THERE ARE ANY DISCREPANCIES IN ELEVATIONS OR HORIZONTAL AND VERTICAL 
DIMENSIONS BETWEEN THE STRUCTURAL DRAWINGS AND THE ARCHITECTURAL AND/OR CIVIL DRAWINGS, 
THE ARCHITECTURAL AND/OR CIVIL DRAWINGS SHALL GOVERN, AND SUCH DISCREPANCIES SHALL BE 
BROUGHT TO THE ATTENTION OF THE ARCHITECT FOR RESOLUTION PRIOR TO PERFORMING THE WORK.

3. IN SOME CASES BELOW GRADE ELEVATIONS, AND/OR DIMENSIONS SHOWING DEPTH OR THICKNESS 
BELOW REFERENCE POINT OR ELEVATION, ARE SHOWN FOR FOUNDATION ITEMS INCLUDING, BUT NOT 
LIMITED TO, COLUMN FOUNDATION PADS, WALL FOOTINGS, PILE CAPS, PILES, BASEMENT SLABS, ETC. IN 
ALL SUCH CASES THE CONTRACTOR SHALL VERIFY THE CONSTRUCTABILITY OF THESE STRUCTURAL 
COMPONENTS AT THE ELEVATIONS AND/OR DIMENSIONED DEPTHS SHOWN ON THE DRAWINGS BEFORE 
BEGINNING CONSTRUCTION OF THE PARTICULAR STRUCTURAL ITEM.  THE CONTRACTOR'S VERIFICATION 
PROCESS SHALL INCLUDE, BUT NOT BE LIMITED TO, REVIEW OF THE FOLLOWING: FLOOR OR OTHER 
PROJECT ELEVATIONS SHOWN FOR THE SAME AREA ON THE ARCHITECTURAL AND CIVIL DRAWINGS; 
MECHANICAL, ELECTRICAL, PLUMBING AND OTHER DISCIPLINE DRAWINGS; RECORD DRAWINGS OF 
UTILITIES AND OTHER BELOW GRADE ITEMS OBTAINED FROM THE OWNER AND OTHER AGENCIES; AND ANY 
CERTIFIED AND APPROVED SURVEY INFORMATION MADE A PART OF THIS PROJECT. ANY DISCREPANCIES 
SHALL BE BROUGHT TO THE ATTENTION OF THE ARCHITECT AND OWNER BEFORE BEGINNING WORK.

4. ALL TOP OF STEEL, MASONRY AND CONCRETE ELEVATIONS-AS WELL AS DIMENSIONS TO STRUCTURAL 
STEEL AND CONCRETE AT THE EDGE OF SLABS AND METAL DECKS; DIMENSIONS TO STRUCTURAL STEEL 
AND CONCRETE AT OPENINGS IN CONCRETE SLAB OR METAL DECK FLOOR AND ROOF AREAS; AND 
DIMENSIONS TO OPENINGS IN STEEL FRAMED, CONCRETE AND MASONRY WALL AREAS-SHALL BE 
ESTABLISHED BY THE CONTRACTOR BASED ON THE ARCHITECTURAL DESIGN AND DESIGN INTENT AND 
SUBMITTED TO THE ARCHITECT FOR VERIFICATION AND APPROVAL PRIOR TO BEGINNING FABRICATION
AND INSTALLATION OF THE WORK.  

CAST-IN-PLACE CONCRETE

1. CONCRETE SHALL BE MIXED, PLACED AND CURED IN ACCORDANCE WITH ACI 318, LATEST EDITION, AND 
PROJECT SPECIFICATIONS.

2. PORTLAND CEMENT SHALL BE TYPE II UNLESS OTHERWISE NOTED.

3. FLY ASH OR OTHER POZZOLANS CONFORMING TO ASTM C618 CLASS N OR F MAY BE USED AS A PARTIAL 
SUBSTITUTION FOR PORTLAND CEMENT UP TO A MAXIMUM OF 25% TOTAL CEMENTITIOUS MATERIALS BY 
WEIGHT IF THE MIX DESIGN IS PROPORTIONED BY METHOD B OR C. 

4. ALL CONCRETE SHALL BE NORMAL WEIGHT (145 PCF) HARD ROCK TYPE. 

5. AGGREGATES IN NORMAL WEIGHT CONCRETE SHALL CONFORM TO ASTM C-33 (HARDROCK).

6. CONCRETE MIXING OPERATIONS, ETC. SHALL CONFORM TO ASTM C94.

7. CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH (f'c) AT 28 DAYS OF 4,000 PSI.

8. COMPRESSIVE STRENGTH TEST REPORTS SHALL BE SUBMITTED TO THE ENGINEER.

9. CONCRETE MIXES SHALL BE DESIGNED BY A QUALIFIED TESTING LABORATORY, BEARING A REGISTERED 
CALIFORNIA CIVIL ENGINEER'S STAMP, AND REVIEWED BY THE ENGINEER PRIOR TO USE.

10. MAXIMUM RATIO OF WATER TO CEMENTITIOUS MATERIALS, BY WEIGHT, SHALL BE 0.45 UNLESS OTHERWISE 
NOTED. USE MINIMUM 6 SACKS OF CEMENT PER CUBIC YARD OF CONCRETE.

11. ALL CONSTRUCTION JOINTS SHALL BE KEYED, ROUGHENED, THOROUGHLY CLEANED, AND WETTED WITH 
NO STANDING WATER. ROUGHENING SHALL BE PER NOTE 16 BELOW.

12. THE CONTRACTOR SHALL SUBMIT THE PROPOSED LOCATION OF ALL CONSTRUCTION JOINTS TO THE 
ENGINEER FOR REVIEW PRIOR PLACING OF CONCRETE. JOINTS SHALL BE LOCATED TO MINIMIZE EFFECTS 
OF SHRINKAGE AS WELL AS PLACED AT POINTS OF LOW STRESS. 

13. CONCRETE COVERAGE OF REINFORCING STEEL SHALL BE AS FOLLOWS, UNLESS OTHERWISE NOTED:
A. CONCRETE CAST AGAINST AND PERMANENTLY EXPOSED TO EARTH: 3"
B. CONCRETE EXPOSED TO EARTH OR WEATHER:

* #6 THROUGH #18 REBAR: 2"
* #5 REBAR, W31 OR D31 WIRE, AND SMALLER: 1 1/2"

C. CONCRETE NOT EXPOSED TO WEATHER OR IN CONTACT WITH GROUND:
* SLABS, WALLS AND JOISTS (#11 REBAR AND SMALLER): 3/4"
* BEAMS AND COLUMNS: 1 1/2"

D. SLABS-ON-GRADE:
TOP REINF.: 2"  U.N.O.
BOTTOM REINF.: 3"  U.N.O.

14. ALL EXPOSED CONCRETE EDGES SHALL BE FORMED WITH A 3/4" CHAMFER UNLESS OTHERWISE NOTED.

15. ALL NEW CONCRETE PLACED AGAINST HARDENED CONCRETE SHALL BE PREPARED PER THE FOLLOWING 
PROCEDURE:
A. ROUGHEN HARDENED SURFACE TO AN AMPLITUDE OF 1/4" WITH BUSH HAMMER, SAND BLASTING, OR 

OTHER APPROVED METHOD. SURFACE ROUGHNESS SHALL BE NO LESS ROUGH THAN THAT 
REPRESENTED BY ICRI CSP6.

B. CLEAN SURFACES OF DUST AND DEBRIS USING CLEAN COMPRESSED AIR AND WATER.
C. SURFACE SHALL BE WETTED AND STANDING WATER REMOVED. 
D. REFER TO OTHER NOTES FOR DUST CONTROL DURING CONSTRUCTION.
E. BONDING AGENTS ARE NOT AN ACCEPTABLE ALTERNATIVE TO THESE PROCEDURES.

16. CURING COMPOUND USED ON CONCRETE SHALL BE REVIEWED BY THE ENGINEER.

17. BONDING AGENT SHALL BE CHEMREX CONCRESIVE LIQUID LPL, OR SIKA ARMATEC 110 EPOCEM, OR
APPROVED EQUAL AND SHALL BE APPLIED FOLLOWING THE MANUFACTURER'S RECOMMENDATIONS. 
UNLESS SHOWN ON THE DRAWINGS, BONDING AGENTS SHALL NOT BE USED WITHOUT PRIOR APPROVAL 
BYTHE ENGINEER.

18. THE NOMINAL MAXIMUM SIZE OF COARSE AGGREGATES SHALL BE 1" UNLESS OTHERWISE NOTED.

19. ALL CRACKS WIDER THAN 1/16" IN NEW CONCRETE APPEARING WITHIN 6 MONTHS OF CONCRETE 
PLACEMENT SHALL BE REPAIRED USING EPOXY ADHESIVE INJECTION BY THE CONTRACTOR AT NO COST TO 
THE OWNER.

REINFORCING STEEL

1. ALL CONCRETE SHALL BE REINFORCED. REINFORCING STEEL SHALL BE NEW DEFORMED STEEL BARS 
CONFORMING TO ASTM A615, GRADE 60 UNLESS OTHERWISE NOTED.

3. REINFORCING STEEL SHALL BE FIRMLY SUPPORTED AND ACCURATELY PLACED.

4. COMPLETE REINFORCING STEEL PLACEMENT DRAWINGS SHALL BE PREPARED IN ACCORDANCE WITH ACI 
BY THE CONTRACTOR AND REVIEWED BY THE ENGINEER AND SHALL BE AVAILABLE ON THE JOB SITE PRIOR 
TO PLACING OF CONCRETE.

5. ANCHOR BOLTS, DOWELS AND OTHER EMBEDDED ITEMS SHALL BE SECURELY TIED IN PLACE BEFORE 
CONCRETE IS PLACED.

6. ALL REINFORCING STEEL TO BE WELDED SHALL CONFORM TO ASTM A706, GRADE 60. DEFORMATIONS 
SHALL BE IN ACCORDANCE WITH ASTM A305. 

7. ALL WELDING OF REINFORCING STEEL SHALL CONFORM TO AWS D1.4 AND SHALL BE PERFORMED BY 
CERTIFIED WELDERS USING AWS A5.5 E-90XX (TABLE 5.1, AWS D1.4) LOW HYDROGEN MOISTURE RESISTING 
ELECTRODES UNLESS OTHERWISE NOTED.

8. NO HEATING SHALL BE ALLOWED FOR BENDING OF REINFORCING STEEL.

9. TYPE 2 MECHANICAL COUPLERS WITH CURRENT ICC-ES EVALUATION REPORTS MAY BE USED AT THE 
CONTRACTOR'S DISCRETION IN LIEU OF LAP SPLICES, WELDING OR OTHER ACCEPTABLE MEANS FOR 
JOINING REINFORCING STEEL PROVIDING SUCH USE DOES NOT ADVERSELY AFFECT DESIGN INTENT, CODE 
REQUIREMENTS OR CONSTRUCTABILITY.

10. ALL MECHANICAL COUPLERS SHALL BE REVIEWED BY THE ENGINEER AND INSPECTED DURING 
CONSTRUCTION AND SHALL HAVE AN ICC-ESR / IAMPO NUMBER.

11. ALL REINFORCING STEEL INTERRUPTED BY STRUCTURAL STEEL SHALL TERMINATE WITHIN 1" OF THE 
STEEL SURFACE WITH A 90° STANDARD HOOK UNLESS OTHERWISE NOTED.

12. ACCEPTABLE REBAR COUPLER AND ANCHORAGE DEVICES PER TABLES BELOW.

13. ALL REINFORCING BENDS SHALL BE MADE COLD. RE-BENDING OR PREVIOUSLY BENT REINFORCING IS NOT 
PERMITTED.

MECHANICAL REBAR COUPLER/SPLICE

ACCEPTABLE PRODUCTS ICC-ES EVALUATION REPORT

HRC 510 XTENDER ER-5309

LENTON STANDARD (A2)
LENTON TRANSITION (A2)
LENTON POSITION (P9) ER-3967

ZAP SCREWLOK ER-5461

OR APPROVED EQUAL MUST HAVE ICC-ES REPORT

OR APPROVED EQUAL MUST HAVE ICC-ES REPORT

DB-SAE-3 ER-4028

HRC 100 SERIES ER-5292

LENTON TERMINATOR (D6)
LENTON WELDED-HALF (C3J) ER-3967

ACCEPTABLE PRODUCTS ICC-ES EVALUATION REPORT

MECHANICAL REBAR ANCHORAGE

NON-SHRINK GROUT

1. PROVIDE NON-SHRINK, NON-METALLIC, NON-CORROSIVE PORTLAND CEMENT BASED MATERIAL 
CONFORMING WITH ALL PROPERTIES OF ASTM C1107 AND WITH A CURRENT CODE EVALUATION  REPORT 
FROM ONE OF THE FOLLOWING MANUFACTURER'S:
A. SIKA 
B. QUIKRETE
C. BASF
D. APPROVED EQUAL

2. GROUT SHALL COMPLY WITH THE FOLLOWING PERFORMANCE REQUIREMENTS:
EXPANSION: 0.4 PERCENT MAXIMUM AT 28 DAYS. GROUT WILL EXHIBIT NO DISPLACEMENT WHEN  

TESTED IN ACCORDANCE WITH ASTM C157/C157M.
SHRINKAGE: NONE (0.0 PERCENT SHRINKAGE AT 28 DAYS WHEN TESTED IN ACCORDANCE WITH ASTM 

C827 AND ASTM C 1090). THERE SHALL BE NO VOLUME SHRINKAGE OF GROUT IN THE 
PLASTIC OR HARDENED STAGE AT ANY TIME.

COMPRESSIVE STRENGTH: 5,000 PSI MINIMUM AT 28 DAYS WHEN TESTED IN ACCORDANCE WITH ASTM 
C109/C109M.

3. SURFACE PREPARATION AND INSTALLATION SHALL BE IN CONFORMANCE WITH THE  MANUFACTURER'S 
WRITTEN INSTALLATION INSTRUCTIONS.

4. ADD THE MINIMUM AMOUNT OF WATER NECESSARY TO PRODUCE THE DESIRED FLOW  CHARACTERISTICS. 
DO NOT EXCEED A FLOW OF 20 SECONDS PER ASTM C939.

5. SUBMIT MANUFACTURER'S PRODUCT LITERATURE, WRITTEN INSTALLATION INSTRUCTIONS, AND  MATERIAL 
SAFETY DATA SHEETS (MSDS) FOR REVIEW. DO NOT USE ANY CONCRETE OR GROUT CONTAINING 
CHLORIDES. WATER USED IN MIX SHALL BE CLEAN AND POTABLE.

6. REPAIR UNUSED CORED OR DRILLED HOLES BY FILLING WITH NON-SHRINK GROUT AT CONCRETE AND 
MASONRY, FINISH SURFACE TO MATCH THE ADJACENT CONDITION.

7. FOR THICK GROUT LAYERS FOLLOW MANUFACTURER'S GUIDELINES TO ATTAIN THE REQUIRED STRENGTH, 
WHICH MAY INCLUDE THE ADDITION OF 3/8" AGGREGATE.

STEEL DECK

1. STEEL DECK SHALL BE MANUFACTURED BY VERCO MANUFACTURING CO. (VERCO IAPMO ER-2018) OR 
APPROVED EQUAL.

2. STEEL DECK SHALL BE FORMED FROM STEEL PER ASTM A653 OR A1063 GRADE 50 (MIN.).

3. STEEL DECK SHALL BE GALVANIZED WITH A MINIMUM G90 COATING, UNLESS OTHERWISE NOTED.

4. FORM STEEL DECK UNITS IN LENGTHS TO SPAN 3 OR MORE SUPPORTS, WITH BUTTED OR NESTED 2" END 
LAPS, AND MINIMUM 2" END BEARING ON SUPPORTING MEMBERS UNLESS OTHERWISE NOTED.

5. STEEL DECK SHALL BE SECURED TO SUPPORTING MEMBERS WITH PNEUTEK K64 POWER-ACTUATED 
FASTENERS (ICC ESR-2941), OR APPROVED EQUAL, AS INDICATED.

STRUCTURAL STEEL

1. THE CONTRACTOR SHALL SUBMIT ALL STRUCTURAL STEEL AND MISCELLANEOUS STEEL SHOP DRAWINGS 
TO THE ENGINEER FOR REVIEW PRIOR TO FABRICATION.

2. MATERIAL TEST OR REPORTS FOR HOT-ROLLED STRUCTURAL SHAPES, PLATES, AND BARS SHALL BE MADE 
IN ACCORDANCE WITH ASTM A6.  FOR SHEET MATERIAL, TEST SHALL BE MADE IN ACCORDANCE WITH ASTM 
A568. FOR TUBING AND PIPE, SUCH TEST SHALL BE MADE IN ACCORDANCE WITH REQUIREMENTS OF THE 
APPLICABLE ASTM STANDARDS.

3. STEEL MATERIALS SHALL CONFORM TO THE FOLLOWING, UNLESS OTHERWISE NOTED: 
A. ANGLES, CHANNELS, PLATES AND BARS: ASTM A36 (Fy=36ksi, Fu=58ksi)
B. W AND WT: ASTM A992 (Fy=50ksi, Fu=65ksi)
C. RECTANGULAR AND SQUARE HSS: ASTM A500 GRADE C (Fy=50ksi, Fu=62ksi)
D. ROUND HSS: ASTM A500 GRADE C  (Fy=50ksi, Fu=62ksi)
E. PIPES: ASTM A53, GRADE B (Fy=35ksi, Fu=60ksi)
F. BOLTS AT STEEL-TO-STEEL CONNECTIONS: ASTM A325 ST (SNUG-TIGHTENED), TYPE 1; 7/8"ɸ

TYP. U.O.N. 
G. BOLTS AT OTHER APPLICATIONS: ASTM A307
H. ANCHOR RODS: ASTM F1554, GRADE 36, U.N.O.
I. THREADED RODS: ASTM A36
J. NUTS: ASTM A563
K. WASHERS: ASTM F436
L. TWIST-OFF-TYPE TENSION-CONTROL BOLT ASSEMBLIES: ASTM F1852
M. COMPRESSIBLE-WASHER-TYPE DIRECT-TENSION INDICATORS: ASTM F959

4. DIAMETER OF BOLT HOLE SHALL BE 1/16" LARGER THAN THE BOLT'S DIAMETER UNLESS OTHERWISE 
NOTED.

5. IF DRILLING HOLES AT STEEL MEMBERS TO ACCOMMODATE THE CONCRETE OR MASONRY ANCHORS IS 
REQUIRED, THE DRILLING MUST BE DONE AFTER THE ANCHORS HAVE BEEN INSTALLED. THE HOLES AT 
STEEL MEMBERS SHALL MATCH THE LOCATION OF INSTALLED ANCHORS.

6. PROVIDE BEVELED WASHERS ON SLOPING SURFACE OF CONNECTIONS FOR FULL BEARING.

7. WHERE LENGTH OF WELDING IS NOT SHOWN, IT SHALL BE FULL LENGTH OF JOINT. ALL BUTT WELDS SHALL 
BE COMPLETE PENETRATION WELDS UNLESS OTHERWISE NOTED.

8. MINIMUM BOLT SPACING FROM CENTER OF STANDARD AISC HOLE AS FOLLOWS, U.N.O.:
CENTER-TO-CENTER =  3 BOLT DIAMETER
CENTER-TO-EDGE =  VARIES PER AISC 360-16 TABLE J3.4

9. THE NATURAL CAMBER IN BEAMS SHALL BE ORIENTED UP, UNLESS NOTED OTHERWISE. AT CANTILEVERS, 
THE NATURAL CAMBER SHALL BE ORIENTED SO THAT THE FREE END IS ABOVE THE CONNECTED END. THE 
TOP OF ALL MEMBERS SHALL BE CLEARLY IDENTIFIED. ALL BEAM CAMBERS SHOWN ON THE PLANS SHALL 
INCLUDE NATURAL CAMBER.

10. PROVIDE UPWARD CAMBER TO MEMBERS INDICATED TO HAVE CAMBER. AMOUNT MEASURED IN THE FIELD 
PRIOR TO ERECTION SHALL NOT DEVIATE BY MORE THAN ALLOWED BY THE AISC SPECIFICATION. DO NOT 
CAMBER MEMBERS OCCURRING BELOW ELEVATOR ENTRANCE DOORS.

11. GALVANIZE ALL STEEL EXPOSED TO WEATHER, UNLESS OTHERWISE NOTED.

12. UNDER NO CIRCUMSTANCES SHALL DRAWINGS BE SCALED OR REFERENCE ELECTRONIC BUILDING 
INFORMATION BE USED TO DETERMINE ELEVATIONS OR DIMENSIONS. 

13. THE CONTRACTOR SHALL ESTABLISH A MASTER SET OF TOP-OF-STEEL DRAWINGS FOR ALL AREAS OF THE 
BUILDING OR STRUCTURE FOR APPROVAL BY THE ARCHITECT BEFORE BEGINNING FABRICATION OF 
STRUCTURAL STEEL. THE CONTRACTOR'S MASTER SET OF TOP-OF-STEEL DRAWINGS SHALL BE SUBMITTED 
AT THE BEGINNING OF THE SHOP DRAWING SUBMITTAL PROCESS.  THIS SET OF DRAWINGS SHALL SHOW 
ALL TOP-OF-STEEL ELEVATIONS, ALL EDGE OF STEEL INFORMATION FOR FLOOR AND ROOF LEVELS, AND 
ALL STEEL FRAMING DIMENSIONS AT FLOOR  AND WALL OPENINGS.

14. ALL STEEL SHALL BE FABRICATED BY A QUALIFIED FABRICATOR THAT PARTICIPATES IN THE AISC QUALITY 
CERTIFICATION PROGRAM AND IS DESIGNATED AN AISC CERTIFIED PLANT, CATEGORY STD.

STRUCTURAL STEEL WELDING

1. ALL WELDING SHALL BE IN CONFORMANCE WITH THE AWS D1.1 AND AWS D1.8.

2. ALL WELDING MUST BE APPROVED BY AN AWS CERTIFIED INSPECTOR. FIELD WELDING TO BE DONE BY 
WELDERS MUST BE APPROVED BY THE CITY OF ORANGE.

3. ALL WELDING OF STEEL SHALL CONFORM TO AWS D1.1 AND AWS D1.8 AND SHALL BE PERFORMED BY AWS 
CERTIFIED WELDERS USING E-70XX LOW HYDROGEN MOISTURE RESISTING ELECTRODES UNLESS 
OTHERWISE NOTED.

4. ALL WELDS USED IN MEMBERS AND CONNECTIONS IN THE SEISMIC LOAD RESISTING SYSTEM (SLRS) SHALL 
BE MADE WITH FILLER METALS MEETING THE REQUIREMENTS SPECIFIED IN AWS D1.8 CLAUSE 6.3. ALL 
WELDING ELECTRODES AND ELECTRODE-FLUX COMBINATIONS SHALL MEET DIFFUSIBLE HYDROGEN 
TESTING REQUIREMENTS OF TABLE 6.3 OF AWS D1.8. WELDS DESIGNATED AS DEMAND 'CRITICAL WELDS' 
SHALL BE MADE WITH FILLER METALS MEETING THE REQUIREMENTS SPECIFIED IN AWS D1.8 CLAUSES 6.3.5, 
6.3.6, 6.3.7 AND 6.3.8.

5. ALL WELDS USED IN MEMBERS AND CONNECTIONS IN THE SLRS SHALL BE MADE WITH A FILLER METAL 
THAT CAN PRODUCE WELDS THAT HAVE A MINIMUM CHARPY V-NOTCH TOUGNESS OF 20 FT-LB AT 0 °F, AS 
DETERMINED BY THE APPROPRIATE AWS A5 CLASSIFICATION OR MANUFACTURER CERTIFICATION.

6. USE THE MINIMUM SIZE OF WELDING IN ACCORDANCE WITH AISC MANUAL OF STEEL CONSTRUCTION AT 
STEEL-TO-STEEL JOINTS UNLESS A LARGER WELDING SIZE IS SPECIFIED ON THE PLANS.

7. WHERE LENGTH OF WELDING IS NOT SHOWN, IT SHALL BE FULL LENGTH OF JOINT. ALL BUTT WELDS SHALL 
BE COMPLETE PENETRATION WELDS UNLESS OTHERWISE NOTED.

8. THE CONTRACTOR SHALL PROVIDE WELDING PROCEDURE SPECIFICATION (WPS) AND DETAILED SEQUENCE 
OF WELDING SKETCH FOR REVIEW PRIOR TO STARTING FABRICATION. THE SEQUENCE OF WELDING SHALL 
BE PLANNED TO MINIMIZE LOCKED IN STRESSES AND DISTORTION. EACH WPS SHALL BE STAMPED WITH AN 
AWS INSPECTOR'S STAMP INDICATING THAT INSPECTOR'S CERTIFICATION THAT THE WPS CONFORMS TO 
AWS D1.1 AND D1.8, AND ALL REQUIREMENTS SET FORTH IN THE DRAWINGS AND SPECIFICATIONS. EACH 
WPS SHALL BE FORMATTED TO FIT ON LETTER SIZED PAPER BUT SHALL BE SUBMITTED ON THE UPPER 
PORTION OF LEGAL SIZED PAPER ALLOWING FOR AWS INSPECTOR, CONTRACTOR REVIEW, AND DESIGNER 
REVIEW STAMPS TO BE PLACED ON THE BLANK BOTTOM PORTION OF EACH LEGAL SIZED SHEET. 

9. COMPLETE PENETRATION GROOVE WELDS SHALL HAVE A FILLER METAL WITH CHARPY V-NOTCH 
TOUGHNESS OF 20 FT-LBS AVERAGE AT 0 DEGREES FAHRENHEIT. FOR DEMAND CRITICAL WELDS OF THE 
SEISMIC LOAD RESISTING SYSTEM SUBJECTED TO SERVICE TEMPERATURES BELOW +50 °F, THE MINIMUM 
CHARPY V-NOTCH OF 40 FT-LBS SHALL BE PROVIDED AT A SERVICE TEMPERATURE NOT MORE THAN 20 °F 
ABOVE THE LOWEST ANTICIPATED SERVICE TEMPERATURE.

10. FACES OF FILLET WELDS NOT EXPOSED TO VIEW SHALL HAVE AS-WELDED SURFACES THAT ARE 
REASONABLY SMOOTH AND UNIFORM. NO FINISHING OR GRINDING SHALL BE REQUIRED EXCEPT WHERE 
CLEARANCES OR FIT OF OTHER ITEMS MAY SO NECESSITATE.

11. ALL COMPLETE AND PARTIAL PENETRATION WELDS WHICH ARE EXPOSED TO VIEW SHALL BE GROUND 
SMOOTH AND FLUSH WITH FINISH SURFACE OF STEEL. HOLES SHALL BE FILLED WITH WELD METAL AND 
SMOOTHED BY GRINDING OR FILING.

12. FINISH GROOVE PREPARATION THERMAL CUTS BY GRINDING.

13. WELDS SHALL BE TERMINATED AT THE END OF A JOINT IN A MANNER THAT WILL ENSURE SOUND WELDS. 
THIS SHALL BE DONE BY USE OF EXTENSION BARS AND RUN OFF TABS IF NECESSARY.

14. TO ASSURE THE PROPER AMPERAGE AND VOLTAGE OF THE WELDING PROCESS, A HAND HELD CALIBRATED 
AMP AND VOLT METER SHALL BE USED.  AMPERAGE AND VOLTAGE SHALL BE MEASURED AT THE ARC WITH 
THIS EQUIPMENT. TRAVEL SPEED AND ELECTRODE STICK OUT SHALL BE VERIFIED TO BE IN COMPLIANCE 
WITH THE ELECTRODE MANUFACTURER'S RECOMMENDATIONS AND WITH THE APPROVED WELDING 
PROCEDURE SPECIFICATION.
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LEGEND:
d - BAR DIAMETER
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LEGEND:
db - BAR DIAMETER
A - CLEAR COVER
B - CLEAR SPACING OF BARS

DIAGRAM @ STAGGERED SPLICES

BAR SPACING DIAGRAM

SPLICE OR
LAPPING BAR

NOTES:
1. THE SCHEDULED LAP SPLICE LENGTHS ARE FOR EITHER OF THE FOLLOWING CASES: 

1.1 CLEAR SPACING OF BARS BEING DEVELOPED OR SPLICED NOT LESS THAN (2db), 
AND CLEAR COVER NOT LESS THAN (db).

1.2 CLEAR SPACING OF BARS BEING DEVELOPED OR SPLICED SHALL NOT BE LESS 
THAN (db), CLEAR COVER NOT LESS THAN (db), AND STIRRUPS/TIES THROUGHOUT 
LAP SPLICE NOT LESS THAN CODE PRESCRIBED MAXIMUM.

2. MULTIPLY LAP SPLICE LENGTHS BY 1.5 FOR CASES NOT MEETING THE CONDITIONS AS 
DESCRIBED IN NOTE 1.

3. USE CLASS "B" SPLICES FOR ALL REINFORCING BARS.
4. TOP BARS ARE HORIZONTAL BARS PLACED SO THAT 12-INCHES OR MORE OF 

CONCRETE IS CAST IN THE MEMBER BELOW THE BAR.
5. VALUES SHOWN ARE FOR NORMAL WEIGHT CONCRETE. (REFER TO NOTE 2 FOR ANY 

ADDITIONAL INCREASES IN LAP SPLICE LENGTHS).
6. VALUES SHOWN ARE FOR UNCOATED GRADE 60 REINFORCEMENT.

B
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SEE SCH.
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STAGGER
24" MIN.

SEE SCH.
LAP SPLICE

A
A A

3 1/2" MIN. STARTER 
WALL REQUIRED FOR 
FOOTINGS BELOW 
GRADE

FORM WORK NOT
PERMITTED 
BELOW
GRADE UNLESS
FULLY FORMED

FORM WORK 
SPECIFICATIONS
APPLICABLE CUT BACK

SPALL TYP.

CURB OR
STARTER 
WALL

2x PLANKING TYP.

STAKES NOT
PERMITTED 
WITHIN
FOOTING SECTION

CENTERLINE

WIDTH PER PLAN + 2"

CLEAN OUT6" M
IN.

CONTINUOUS

NOTES:
1. USE THIS STARTER WALL DETAIL FOR ALL MASONRY AND CONC. 

WALLS UNLESS FULLY FORMED.
2. FOUNDATION CONC. MAY BE PLACED DIRECTLY INTO NEAT 

EXCAVATIONS PROVIDED THE FOUNDATION TRENCH WALLS ARE 
STABLE AS DETERMINED BY THE SOIL ENGINEER. IN SUCH CASE, 
THE MINIMUM FORM WORK SHOWN ON THE DRAWINGS IS 
MANDATORY TO INSURE CLEAN EXCAVATIONS IMMEDIATELY PRIOR 
TO AND DURING THE PLACING OF CONC.
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November 12, 2020 
Project No. 6953.20 

IDS Group, Inc. 
1 Peters Canyon Road, Suite 130 
Irvine, California 92606 
 

Attention: Mr. Henry Ling 
     
 
Subject: Report of Geotechnical Investigation 
  Proposed New Warehouse Building 
  City of Orange Water Division 

1130 East Almond Avenue, Orange, California 
 
 
Ladies and Gentlemen: 
  
Presented herewith is the Report of Geotechnical Investigation (the Soils Report) prepared by Associated 
Soils Engineering, Inc. (ASE) for the proposed new warehouse building (the Building) to be located within 
the City of Orange Water Division storage yard at 1130 East Almond Avenue, in the City of Orange, 
California (the Site). This work was conducted in accordance with ASE's Proposal No. P20-075, dated 
October 2, 2020, which subsequently received your authorization. 
 
The subject geotechnical investigation was planned and performed based on the relevant development 
information provided by your office. Provided information included an Existing Site Plan, Attachment B, on 
which was shown the location of the Building, and the surrounding existing structures and improvements 
within the Water Division yard.  
 
The purpose of this study was to evaluate the subsurface soils conditions at the Site, followed by 
assessment of site geologic/seismic hazards, performance of engineering analyses, and 
formulation/assembly of recommendations for the geotechnical design and construction pertinent to the 
Building. ASE's study has concluded that construction of the Building is geotechnically feasible provided that 
the recommendations and design guidelines with respect to ground preparation and foundation 
construction presented in the Soils Report are incorporated in the project plans and design, and 
implemented during construction. This Soils Report also presents 1) the findings of the geotechnical field 
investigation, 2) the summary of potential geological/seismic hazard assessment, and 3) the results of 
laboratory tests performed. 
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We at ASE appreciate the opportunity to provide our professional services on this important project, and 
look forward to assisting you during the construction phase of the subject project. 
 
If you have any questions or require additional information, please contact the undersigned. 
 
 
Respectfully submitted,  
ASSOCIATED SOILS ENGINEERING, INC.   
 
 
 
 
 
             
   
Torin Ng, EIT Lawrence J.D. Chang, P.E, G.E.  
Staff Engineer Geotechnical Engineer, RGE 2881    
 
 
 
 
 
 
Gary Martin Edward C. (Ted) Riddell, P.G.  
Project Engineer Engineering Geologist, CEG 1775   
 
TN/GLM/ECR/LC:tn 
 
Distribution: (4) hard copies + (1) PDF Copy - Addressee 
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extraction of auger stem at the completion of boring operations. However, moderate to severe caving 
and/or soil sloughing is likely in excavations greater in dimension than our exploratory borings.  
 

2.4      Utilities  

No overhead or underground utilities were disturbed during the course of ASE's site exploration. However, 
overhead and underground utilities are present along Almond Avenue, with overhead lines along the 
southerly site perimeter. An existing water well and fuel pumps are present on-site, along with 
underground lines associated with both. Electric lines are also present which serve the entry gate and light 
poles. Other utilities, though not known at the time of this report preparation, may be present on site, and 
should be located prior to the start of site grading work.  
 

3.0   GEOLOGY 

3.1 Regional Geologic Setting  

The Site is located in the Central Block of the Los Angeles Basin. The Los Angeles Basin is a large northwest 
trending synclinal depression at the southern end of the Transverse Ranges and at the northwestern end of 
the Peninsula Range geomorphic Provinces of California. The Central Block is bounded by the active 
Newport-Inglewood Fault Zone (located 11.6 miles (18.6 km) southwest of the Site) and the active Whittier 
Fault Zone (approximately 8.9 miles (14.3 km) northeast of the Site). 
 

3.2 Geologic and Soil Units 

3.2.1 Holocene-Age Younger Fan Deposits (Qyfsa): 

The native geologic and soil units encountered in each of the borings, and extending within the 
explored depths on the Site consist predominantly of Holocene-Age fan deposits associated with 
the Santa Ana River, Santiago Creek, and Peters Creek. These younger fan deposits also include 
floodplain deposits. 
 

In accordance with Reference 4, soils within the unit of younger alluvium deposits were found to 
predominantly consist of sand, silt, clay, and gravel. In specific, on-site alluvial soils predominantly 
contain sandy silts, sandy silts with clay, silty sands, silty sands with gravel, gravels with sand, and 
sands and gravels. Figure 2, Local Geologic Map, excerpt from CGS (Reference 4), shows Quaternary 
geology in the Site vicinity. 
 

4.0    FAULTING AND SEISMICITY 

Orange, like the rest of southern California, is located within a seismically active region as a result of being 
located near the active margin between the North American and Pacific tectonic plates. The principal 
source of seismic activity is movement along the northwest-trending regional faults such as the San 
Andreas, San Jacinto, Newport-Inglewood and Whittier-Elsinore fault zones. 
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(continued) 

Adjusted 1.0-Second Spectral Response Acceleration, SM1 h 0.879g 
Design 0.2-Second Spectral Response Acceleration, SDS 

i 0.906g 
Design 1.0-Second Spectral Response Acceleration, SD1 

j 0.586g 
Long -Period Transition Period, TL 

k 8 sec 
Mapped MCEG Geometric Mean Peak Ground Acceleration, PGA l 0.569g 
Site Coefficient, FPGA 

m 1.1 
MCEG Peak Ground Acceleration adjusted for Site Class Effect, PGAM 

n 0.626g 
Risk Category I or II or III IV 

Seismic Design Category based on SD1 
o D D 

a Per 2019 CBC Table 1604.5 h Per 2019 CBC Equation 16-37 
b Per 2019 CBC Section 1613.2.2 i Per 2019 CBC Equation 16-38 
c Per 2019 CBC Table 1613.2.3(1). Note: If simplified design procedure of  j Per 2019 CBC Equation 16-39 
 Section 12.14 of ASCE 7-16 is adopted, the Fa value should be determined  k Per ASCE 7-16 Figure 22-14 
 per Section 12.14.8.1 of ASCE 7-16 with no need for Fv, SMS, SM1 values. l Per ASCE 7-16 Figure 22-9 
d Per 2019 CBC Table 1613.2.3(2), provided Cs values are determined by m Per ASCE 7-16 Table 11.8-1 
 Equations 12.8-2, 12.8-3 and 12.8-4 of ASCE 7-16. n Per ASCE 7-16 Equation 11.8-1 = PGA x FPGA 
e Per 2019 CBC Figure 1613.2.1(1) o Per 2019 CBC Section 1613.2.5 
f Per 2019 CBC Figure 1613.2.1(2)   
g Per 2019 CBC Equation 16-36   
 
Please note that conformance to the 2019 CBC seismic design criteria does not constitute any kind of 
guarantee or assurance that significant structural damage or ground failure will not take place during the 
occurrence of a MCER event. The primary goal of seismic design is to protect life and not to avoid all 
damage, since such design may be economically prohibitive. Following a major earthquake, a building may 
be damaged beyond repair, yet not collapse. The Structural Consultant should review the pertinent 
parameters to evaluate the seismic design. 
 

5.0 GEOLOGIC HAZARDS 

5.1 Surface Fault Rupture and Ground Shaking 

The Site is not located within an Alquist-Priolo Earthquake Fault Zone. No known active or potentially active 
faults are shown crossing the Site on published maps reviewed. No evidence for active faulting was 
encountered in the exploratory excavations performed during this evaluation. The risk of surface rupture at 
the Site is considered very low. However, being in close proximity to several known active and potentially 
active faults, severe ground shaking should be expected during the life of the proposed development. 
 
5.2      Seismic Hazards 

5.2.1 Liquefaction: 

The term "liquefaction" describes a phenomenon in which a saturated cohesionless soil loses 
strength and acquires a degree of mobility as a result of strong ground shaking during an 
earthquake. The factors known to influence liquefaction potential include soil type and depth, grain 
size, relative density, groundwater level, degree of saturation, and both the intensity and duration 
of ground shaking. The soils to the maximum explored depth of 35 feet generally consist of very 
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potential for earthquake-induced landslides. Due to the lack of significant unretained relief on or 
adjacent to the Site, the potential for earthquake induced landslides in the future is considered nil. 

 
5.2.4     Hydro-consolidation: 

Laboratory test results indicate low to severe hydro-consolidation potential, as well as moderate to 
high compressibility, in site soils at shallow depths at present condition upon moisture inundation. 
However, compressibility of site subgrade soils at shallow depths are anticipated to be much 
reduced upon completion of remedial grading as per recommended in Section 6.2 below. For areas 
on site that are covered with AC pavement or concrete flatwork, or if interceptor systems are 
installed beneath planter or turf areas to minimize infiltration of moisture into or divert water away 
from foundation subgrade soils, the potential impact from hydro-consolidation in these areas could 
be further lessened.  
 

5.2.5     Lateral Spreading: 

Lateral spreading, a phenomenon associated with seismically-induced soil liquefaction, is a display of 
lateral displacement of soils due to inertial motion and lack of lateral support during or post 
liquefaction. It is typically exemplified by the formation of vertical cracks on the surface of liquefied 
soils, and usually takes place on gently sloping ground or level ground with nearby free surface such as 
drainage or stream channel. Since the Site has been evaluated in Section 5.2.1 above not to be 
susceptible to seismically-induced liquefaction, the potential for the occurrence of liquefaction-
induced lateral spreading is deemed nil at the Site. 
 

5.2.6 Tsunamis and Seiches: 

Due to the elevation of the Site and absence of nearby waterfront, hazard from tsunami is 
considered very low. 
 

Seiches are rhythmic movements of water within a lake or other enclosed or semi-enclosed body of 
water, generally caused by earthquakes. Since no lakes or other enclosed bodies of water lie on or 
near the Site, the hazard from seiches is not present at the Site. 
 

5.2.7   Flood Hazards: 

The Site was located on the ESRII/FEMA Hazard Awareness site. The Site is not located within the 
limits of the 100-year flood plain per FEMA Flood Insurance Rate Map (Map No. 06059C0162J, map 
revised December 3, 2009), and is located outside an area of 0.2-percent-annual-chance flood. 
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Nonetheless, it may be desirable that the soil expansion potential be re-evaluated through 
additional testing during or after rough grading operations to verify the design adequacy of 
foundation or slab-on-grade against the re-tested soil expansion potential as heterogeneity within 
soil mass is not uncommon. 
 

6.2.3 Remedial Grading: 

To provide acceptable support for Building foundations and slabs, it is recommended that on-site 
soils within the footprint of the Building be overexcavated and removed uniformly to a minimum 
depth of five (5) feet below existing grade, or three (3) foot below the bottom of the lowest footing, 
whichever is lower, and replaced with properly compacted fill such that the building foundations 
and slabs are supported on a re-engineered, compacted fill layer. The excavation bottoms should 
be near uniform. The overexcavation should extend laterally to a minimum distance of five (5) feet 
beyond Building perimeters, where possible. 
 
The compacted fill should consist of "Very Low" expansive, granular material (Expansion Index, "EI" 
per ASTM D4829-19 test procedures not greater than 20), compacted to at least 90 percent relative 
compaction with minimum moisture content of one (1) percentage point above optimum moisture 
content. On-site subgrade soils in their present state exhibit a satisfactory EI and are therefore 
deemed suitable for re-use as compacted fill.  
 
Soils exposed at excavation bottoms to a depth of one (1) foot should be scarified, reworked and 
recompacted to exhibit a minimum 90 percent relative compaction with a minimum moisture 
content of one (1) percentage point above the optimum moisture content prior to receiving fill 
placement. The exposed excavation bottom should be observed, tested, and approved by the 
Geotechnical Consultant prior to placing compacted fill. In case of the presence of localized loose 
soils, the overexcavation needs to be deepened accordingly to delete the loose soil condition. 
However, this deepened overexcavation may be terminated when the exposed native, undisturbed 
soils exhibit a natural relative compaction greater than 85 percent, subject to the testing and 
inspection by the representative from the Geotechnical Consultant. 

 
The Geotechnical Consultant should be provided with appropriate foundation details and staking 
during grading to verify that depths and/or locations of the recommended overexcavation are 
adequate. For areas on site that grading recommendations stipulated in both Sections 6.2.1 and 
6.2.3 apply, the more stringent grading criteria between the two sections should govern. 
 
The depth of overexcavation should be reviewed by the Geotechnical Consultant during the actual 
construction. Any subsurface obstruction, buried structural elements, and unsuitable material 
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encountered during grading, should be immediately brought to the attention of the Geotechnical 
Consultant for proper exposure, removal and processing, as recommended. 
 

6.2.4 Temporary Excavation: 

Excavations of site soils 4 feet or deeper should be temporarily shored or sloped in accordance with 
Cal OSHA requirements. 

a) Temporary Sloping: 

In areas where excavations deeper than 4 feet are not adjacent to existing structures or public 
right-of-ways, sloping procedures may be utilized for temporary excavations. It is 
recommended that temporary slopes in both fill and native soils be graded no steeper than 
1.5:1 (H:V) for excavations up to 10 feet in depth. The above temporary slope criteria is based 
on level soils conditions behind temporary slopes with no surcharge loading (structures, traffic) 
within a lateral distance behind the top of slope equivalent to the slope height.  
 
It is recommended that excavated soils be placed a minimum lateral distance from top of slope 
equal to the height of slope. A minimum setback distance equivalent to the slope height should 
be maintained between the top of slope and heavy excavation/grading equipment. 
 
Should running sand conditions be experienced during excavation operations, flattening of cut 
slope faces, or other special procedures may be required to achieve stable, temporary slopes. 
Soil conditions should be reviewed by the Geotechnical Consultant as excavation progresses to 
verify acceptability of temporary slopes. Final temporary cut slope design will be dependent 
upon the soil conditions encountered, construction procedures and schedule.  
 

b) Temporary Shoring: 

Temporary shoring will be required for those excavations where temporary sloping as specified 
above is not feasible.  
 
Temporary cantilever shoring, if used, should be designed to resist an active earth pressure of 
35 pounds per cubic foot (pcf) equivalent fluid pressure (EFP) for level soil conditions behind 
shoring. The resultant lateral deflection of shoring and surficial settlement immediately behind 
shoring are estimated to be on the order of one (1) to one and one half (1 1/2) percent of the 
shored excavation depth. Should this ground deformation be intolerable to the existing 
structure, ASE should be consulted for more detailed analysis and further recommendations.  
 
The design of shoring should also include surcharge loading equivalent to one-third (1/3) of the 
loading of existing structures and anticipated traffic, including delivery and construction 
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(1) Asphalt Concrete.                                                                                                              
(2) CAB or CMB, per Greenbook sections 200-2.2 and 200-2.4, respectively, compacted to at least 95% relative compaction. 

 
Please be reminded that the preliminary pavement section recommendations have been established based 
purely on procedures stipulated in Caltrans Manual. Local government authority should be consulted for 
minimum pavement section requirements and, if more stringent than that recommended by ASE, be 
complied with. It is desirable that additional R-Value testing be performed on representative soil samples 
within the upper 2 feet of finished subgrade after rough grading operations to confirm/modify applicability 
of the above pavement sections. 
 
The aggregate base should conform to the Crushed Aggregate Base (CAB) or CMB per Sections 200-2.2 and 
200-2.4 of the Greenbook requirements, respectively.  The base course should be compacted to a minimum 
relative compaction of 95% at a minimum of one (1) percentage point above the optimum moisture 
content. Field testing should be used to verify compaction, aggregate gradation, and compacted thickness. 
 
The asphalt concrete pavement should be compacted to 95% of the unit weight tested in accordance with 
the current California Test Method (CTM) 304. The asphalt concrete material shall conform to Type III, Class 
C2 or C3, of the Greenbook. All subgrade and aggregate base materials should be proof-rolled by heavy rubber 
tire equipment to verify that the subgrade and base grade are in a non-yielding condition. 
 
If the paved areas are to be used during construction, or if the type and frequency of traffic is greater than 
assumed in the design, the pavement section should be re-evaluated for the anticipated traffic. 
 
6.6       Portland Cement Concrete (PCC) Pavements 

The following concrete pavement sections are based on load safety factors of 1.0 and  1.1, and a modulus 
of subgrade reaction (k-Value) of 180 pci for site soils compacted as subgrade material, and the design 
procedures presented in the Portland Cement Association bulletin "Thickness Design for Concrete Highway 
and Street Pavements" (EB109.01P), 1984. A design service life of 20 years was assumed for the design of 
the Portland cement concrete pavement section. 

Concrete Flexural Strength (psi) (1) Pavement Thickness (in) (2), (4) Pavement Thickness (in) (3), (4) 
600 5.5 6.5 
650 5.0 6.0 

(1) Represents 90-day flexural strength. Based on Figure 10 of Reference 17, concrete with 28-day unconfined compressive strength 
values of 4000 to 4500 psi typically correlates to 90-day flexural strength values of 600 and 650 psi, respectively.  

(2) Load Safety Factor = 1.0 (Auto Parking Stalls) 
(3) Load Safety Factor = 1.1 (Fire Lanes/Truck Traffic Areas/Entry and Exits) 
(4) Assumes no PCC shoulder or curb. 

Traffic Index 
(TI) 

Pavement Sections Remark AC (1) (inches) AB (2) (inches) 
4.5 3.0 4.0 For auto parking stalls. 
5.5 3.0 5.5  For auto circulation aisles. 
7.0 4.0 7.0  For fire lanes and truck access ways/entry and exits. 



 
ASSOCIATED SOILS ENGINEERING, INC.  Project No.: 6953.20 
2860 Walnut Avenue, Signal Hill CA 90755  November 12, 2020 
Tel: (562) 426-7990 * Fax: (562) 426-1842  Page 21 

The Structural Consultant should establish the design details of the concrete pavement section, including 
reinforcements, concrete strength, and joint and load transfer requirements. 
 
It is recommended that edges of concrete pavements which are not adjacent to new or existing buildings, 
or are adjacent to planter areas, be downturned a minimum of 12 inches or be constructed with curbing to 
prevent water infiltration to subgrade soils. If edges are downturned or curbing is constructed, the above 
pavement thicknesses should be decreased by 1/2 inch. 
 
The upper one (1) foot of exposed subgrade soils beneath concrete pavements should be further 
compacted to a minimum 95 percent relative compaction with a minimum moisture content of one (1) 
percentage point above optimum moisture content. Subgrade soils should exhibit a firm, unyielding surface 
in addition to the recommended compaction. Final compaction and testing of pavement subgrade should 
be performed just prior to placement of aggregate base and/or concreting. Other pertinent subgrade 
preparation measures stipulated in the "Thickness Design for Concrete Highway and Street Pavements" 
(EB109.01P), 1984, or required by the jurisdictional municipal authorities should be followed accordingly. 
 
6.7  Site Drainage 

Per Section 1804.4 of 2019 CBC, a minimum 5% descending gradient away from the Building for a minimum 
distance of 10 feet should be incorporated for earth grade placed adjacent to the foundation. This 
descending gradient may be reduced to 2% for any impervious areas, such as concrete paved walkways, 
within the 10-foot zone. For areas where the 10-foot drainage distance is not attainable, alternative 
measure such as concrete-lined swales having a minimum 2% gradient may be adopted to divert the water 
away from the Building, provided that a minimum 5% gradient is maintained in the distance between the 
building footprint and the diversion measure such as swales. For more specific site drainage guidelines, the 
Project Civil Consultant should refer to the pertinent sections in 2019 CBC. 
 
Any planter areas to be placed adjacent to structure perimeters should be provided with impervious 
bottoms and a drainage pipe, or should be planted with drought-tolerant plants, to divert water away or 
minimize moisture infiltration from foundation and slab subgrade soils. Excessive moisture variations in site 
soils could result in significant volume changes and movement. 
 
6.8   Soil Corrosivity Evaluation  

Soils corrosivity tests were performed on representative samples of site soil. These tests are meant to 
determine the corrosive potential of on-site soils to proposed concrete foundations/flatwork and 
underground metal conduit. The soils corrosivity test results are presented in Appendix A. 
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These recommendations are, however, dependent on the aforementioned assumption of uniformity and 
upon proper quality control of engineered fill and foundations. Geotechnical observations and testing 
should be provided on a continuous basis during grading at the site to confirm preliminary design 
assumptions and to verify conformance with the intent of our recommendations. If parties other than 
Associated Soils Engineering, Inc. are engaged to provide geotechnical services during construction, they 
must be informed that they will be required to assume complete responsibility for the geotechnical phase 
of the project by either concurring with the recommendations in this report or providing alternative 
recommendations. 
 
This concludes our scope of services as indicated in our proposal dated October 2, 2020, however, our 
report is subject to review by the controlling authorities for the project. Any further geotechnical services 
that may be required of our office to respond to questions/comments of the controlling authorities after 
their review of the report will be performed on a time-and-expense basis as per our current fee schedule. 
We would not proceed with any response to report review comments/questions without authorization 
from your office.  
 
We appreciate your business and are prepared to assist you with construction-related services. 
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