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1.01 DESCRIPTION: 
A. ALL CONSTRUCTION SHALL COMPLY WITH THE BUILDING CODE AND 

OTHER APPLICABLE CODES AND STANDARDS. 

1.02 COORDINATION: 
A. BUILDING CODE: 2018 EDITION OF THE INTERNATIONAL BUILDING 

CODE  (IBC 2018) AS ADOPTED AND AMENDED BY THE CITY OF PHOENIX.
B. COMPLY WITH ACI 350-06 " CODE REQUIREMENTS FOR ENVIRONMENTAL

ENGINEERING CONCRETE STRUCTURES." 

1.03 QUALITY ASSURANCE: 
A. REFERENCE STANDARDS FOR DESIGN LOADS AND LOAD COMBINATIONS:

BUILDING CODE, ASCE 7-16. 

2.01 DESIGN CRITERIA:
A. DEAD LOADS ON CONCRETE ROOF = WEIGHT OF BACKFILL
B. LIVE LOADS

1. AT GRADE CONCRETE ROOF = 2'-0" OF SOIL COVER
    PLUS AASHTO HS20 LOADING

C. RISK CATEGORY III
D. WIND LOAD PARAMETERS

1. EXPOSURE CATEGORY = C
2. BASIC DESIGN WIND SPEED = 108 MPH
3. ALLOWABLE STRESS DESIGN WIND SPEED = 85 MPH
4. INTERNAL PRESSURE COEFFICIENTS (GC(PI)) = ± 0.18

E. SEISMIC LOAD PARAMETERS
1. SEISMIC IMPORTANCE FACTOR, Ie = 1.25
2. SPECTRAL RESPONSE ACCELERATION PARAMETERS:

i.    Ss = 0.230 g
ii.   S1 = 0.080 g
iii.  S(DS) = 0.245 g 
iv.  S(D1) = 0.128 g

3. SITE CLASS = D 
4. SEISMIC DESIGN CATEGORY = B

STRUCTURAL DESIGN PARAMETERS

1.01 DESCRIPTION: 
A. THE STRUCTURAL DRAWINGS SHOW THE COMPLETED PROJECT. 

THEY DO NOT INCLUDE COMPONENTS THAT MAY BE NECESSARY FOR 
CONSTRUCTION SAFETY. THE CONTRACTOR IS RESPONSIBLE FOR
SAFETY IN AND AROUND THE JOB SITE DURING CONSTRUCTION.

B. GENERAL NOTES AND TYPICAL DETAILS APPLY EVEN THOUGH NOT 
SPECIFICALLY REFERENCED ON STRUCTURAL DRAWINGS, UNLESS 
NOTED OTHERWISE.

1.02 COORDINATION:
A. DETAILS ON THE STRUCTURAL DRAWINGS ARE TYPICAL. VERIFY ALL 

SITE DIMENSIONS, ELEVATIONS, AND SLOPES WITH THE ARCHITECTURAL,
CIVIL, AND GRADING DRAWINGS. STRUCTURAL DIMENSIONS CONTROLLED
BY OR RELATED TO MECHANICAL OR ELECTRICAL EQUIPMENT SHALL 
ALSO BE VERIFIED BY THE CONTRACTOR PRIOR TO CONSTRUCTION.

B. MECHANICAL AND ELECTRICAL EQUIPMENT SUPPORTS, ANCHORAGES, 
OPENINGS, RECESSES AND REVEALS NOT SHOWN ON THE STRUCTURAL
DRAWINGS BUT REQUIRED BY OTHER CONTRACT DRAWINGS SHALL BE 
PROVIDED PRIOR TO PLACING CONCRETE. STRUCTURAL DRAWINGS 
SHALL BE USED IN COORDINATION WITH MECHANICAL, ELECTRICAL, AND
CIVIL DRAWINGS AND SHOP DRAWINGS PROVIDED BY MANUFACTURERS 
OF EQUIPMENT.

2.01 SHOP ACTIONS:
A. VERIFY ALL NEW AND EXISTING DIMENSIONS AND CONDITIONS PRIOR TO 

STARTING WORK. NOTIFY THE ENGINEER OF ANY DISCREPANCIES OR
INCONSISTENCIES.

3.01 FIELD EXECUTION:
A. STRUCTURES HAVE BEEN DESIGNED FOR OPERATIONAL LOADS ON THE

COMPLETED STRUCTURES. DURING CONSTRUCTION, THE STRUCTURES
SHALL BE PROTECTED BY BRACING AND BALANCING WHEREVER 
EXCESSIVE CONSTRUCTION LOADS MAY OCCUR.

GENERAL STRUCTURAL NOTES

1.01 DESCRIPTION: 
A. THE OWNER OR THE REGISTERED DESIGN PROFESSIONAL ACTING AS THE

OWNER'S AGENT SHALL EMPLOY ONE OR MORE SPECIAL STRUCTURAL
INSPECTORS IN ACCORDANCE WITH THE APPLICABLE BUILDING CODE.

1.02 CONTRACTOR'S RESPONSIBILITIES:
A. IT IS THE CONTRACTOR'S RESPONSIBILITY TO INSPECT ALL STRUCTURAL

WORK FOR CONFORMANCE WITH THE CONTRACT DOCUMENTS. ANY 
STRUCTURAL INSPECTION PROVIDED BY OTHERS DOES NOT RELIEVE HIM OF 
HIS RESPONSIBILITY. ANY STRUCTURAL DEVIATIONS FROM THE CONTRACT 
DOCUMENTS THAT ARE FOUND AT A LATER DATE AND ARE DECLARED TO BE
SIGNIFICANT BY THE STRUCTURAL ENGINEER SHALL BE CORRECTED BY THE
CONTRACTOR AT HIS OWN EXPENSE AND WITH ALL DISPATCH.

B. THE STRUCTURAL INSPECTOR IS NOT AUTHORIZED TO STOP OR DELAY THE
WORK. IF THE CONTRACTOR ELECTS TO CONTINUE WITH CERTAIN WORK
AFTER BEING NOTIFIED BY THE STRUCTURAL INSPECTOR THAT SUCH WORK
IS UNACCEPTABLE, HE DOES SO AT HIS OWN RESPONSIBILITY AND RISKS
CORRECTING THE WORK AT A LESS OPPORTUNE TIME.

C. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING ADEQUATE FACILITIES
FOR THE STRUCTURAL INSPECTOR TO INSPECT THE WORK SAFELY AND
EFFICIENTLY. TWENTY-FOUR (24) HOUR NOTICE IS REQUIRED FOR 
INSPECTION. 

D. WORK MUST BE COMPLETED AT TIME OF INSPECTION.  CONTRACTOR SHALL
BEAR THE EXPENSE OF ANY ADDITIONAL INSPECTION THAT MAY OCCUR
BECAUSE OF INCOMPLETE OR INCORRECT WORK.

1.03 INSPECTOR'S RESPONSIBILITIES:
A. THE STRUCTURAL INSPECTOR IS NOT INSPECTING FOR ANY OSHA 

COMPLIANCE OR FOR ANY TEMPORARY CONSTRUCTION, SUCH AS BRACING.
B. THE STRUCTURAL INSPECTOR IS NOT AUTHORIZED TO DIRECT OR APPROVE 

ANY CHANGES FROM THE CONTRACT DOCUMENTS. IF THE CONTRACTOR 
WISHES TO QUESTION THE STRUCTURAL INSPECTOR'S INTERPRETATION OF 
THE CONTRACT DOCUMENTS, HE MAY DO SO DIRECTLY WITH THE 
STRUCTURAL ENGINEER.

2.01 SHOP ACTIONS:
A. SHOP FABRICATION WORK IS SUBJECT TO SPECIAL INSPECTION UNLESS THE 

FABRICATOR IS REGISTERED AND APPROVED TO PERFORM WORK WITHOUT 
SPECIAL INSPECTION.

3.01 REQUIRED VERIFICATION AND INSPECTIONS:
A. THE FOLLOWING ITEMS REQUIRE SPECIAL INSPECTION.

SPECIAL INSPECTION

INSPECTION OF SOILS (RE:2018 IBC TABLE 1705.6)

INSPECTION ITEM
FREQUENCY OF 

INSPECTION

1. SOIL STABILITY, PREPARATION AND EXCAVATION

2.  MATERIALS USED AND PLACEMENT

PERIODIC

CONTINUOUS

INSPECTION OF CONCRETE CONSTRUCTION (RE: 2018 IBC TABLE 1705.3)

INSPECTION ITEM FREQUENCY OF 
INSPECTION

A. STRUCTURAL CAST-IN-PLACE CONCRETE:

2. BOLTS INSTALLED IN CONCRETE PRIOR TO
AND DURING CONCRETE PLACEMENT

1. REINFORCING STEEL MATERIALS AND PLACEMENT

3. VERIFY USE OF REQUIRED MIX DESIGN

4. SAMPLING OF FRESH CONCRETE

5. CONCRETE AND SHOTCRETE PLACEMENT TECHNIQUE

6. MAINTENANCE OF SPECIFIED CURING TEMPERATURE 
AND TECHNIQUES

7. FORMWORK FOR SHAPE, LOCATION, AND
DIMENSIONS

B. PRECAST CONCRETE:

1. ERECTION OF PRECAST CONCRETE MEMBERS

PERIODIC

CONTINUOUS

2. CONNECTION OF PRECAST MEMBERS

PERIODIC

CONTINUOUS

CONTINUOUS

PERIODIC

PERIODIC

PERIODIC

PERIODIC

C. REINFORCING STEEL:

1. VERIFICATION OF WELDABILITY OF REINFORCING 
STEEL OTHER THAN ASTM A706

PERIODIC

2. REINFORCING STEEL RESISTING FLEXURAL AND
    AXIAL FORCES IN INTERMEDIATE AND SPECIAL MOMENT 
    FRAMES, AND BOUNDARY ELEMENTS OF SPECIAL 
    STRUCTURAL WALLS OF CONCRETE AND SHEAR 
    REINFORCEMENT

3. SHEAR REINFORCEMENT CONTINUOUS

CONTINUOUS

PERIODIC4. OTHER REINFORCING STEEL

INSPECTION OF POST-INSTALLED ANCHORS AND DOWELS 
(RE: PRODUCT ICC-ES EVALUATION REPORT)

INSPECTION ITEM
FREQUENCY OF 

INSPECTION

A. ADHESIVE ANCHORS AND REINFORCEMENT DOWELS:

2. HOLE DEPTH AND CLEANING PROCEDURE

1. VERIFY DRILL BIT TYPE AND SIZE

3. PRODUCT DESCRIPTION INCLUDING NAME,
ROD TYPE, DIAMETER, AND LENGTH

4. ADHESIVE EXPIRATION DATE

5. PROPER INSTALLATION TECHNIQUE FOR 
ADHESIVE ANCHORS

CONTINUOUS

CONTINUOUS

CONTINUOUS

CONTINUOUS

CONTINUOUS

1. "PERIODIC" SPECIAL INSPECTION: THE PART-TIME OR INTERMITTENT       
OBSERVATION OF WORK REQUIRING SPECIAL INSPECTION BY AN APPROVED
SPECIAL INSPECTOR WHO IS PRESENT IN THE AREA WHERE THE WORK 
HAS BEEN OR IS BEING PERFORMED AND AT THE COMPLETION OF WORK.       
2018 IBC CHAPTER 2 "SPECIAL INSPECTIONS"     

2. "CONTINUOUS" SPECIAL INSPECTION - THE FULL-TIME OBSERVATION OF 
WORK REQUIRING SPECIAL INSPECTION BY AN APPROVED SPECIAL 
INSPECTOR WHO IS PRESENT IN THE AREA WHERE THE WORK IS BEING       
PERFORMED. 2018 IBC CHAPTER 2 "SPECIAL INSPECTIONS"    

3. ITEMS NOT SHOWN MAY REQUIRE CONTINUOUS OR PERIODIC SPECIAL       
STRUCTURAL INSPECTION AT THE DISCRETION OF THE ENGINEER OF       
RECORD. ITEMS LISTED MAY REQUIRE ALTERNATE FREQUENCIES OF       
INSPECTION OTHER THAN SHOWN ABOVE UNDER DIRECTION OF THE       
ENGINEER OF RECORD.     

4. WELDING OF REINFORCING STEEL NOT ACCEPTABLE UNLESS DIRECTED BY       
THE ENGINEER OF RECORD.     

5. VERIFY SOILS INSPECTION REQUIREMENTS WITH PROJECT SOILS       
ENGINEER/CONSULTANT AS OUTLINED IN SOILS REPORT AND PROJECT       
SPECIFICATIONS.

1.01 DESCRIPTION: 
A. SHOP DRAWINGS ARE DETAILED DRAWINGS OR OTHER INFORMATION       

CREATED TO DESCRIBE PRODUCTS OR PARTS OF THE WORK TO BE 
INSTALLED. 

B. SEE OTHER SECTIONS OF CONTRACT DOCUMENTS INCLUDING NOTES, 
PLANS, SECTIONS, AND DETAILS, AND SPECIFICATIONS FOR 
DESCRIPTIONS ABOUT WORK, PRODUCTS, AND DATA REQUIRED FOR 
SUBMITTALS. 

1.02 COORDINATION: 
A. ELEMENTS REQUIRED TO BE SHOWN IN THE SHOP DRAWINGS SHALL 

BE REDRAWN BY THE PARTY PREPARING THE SHOP DRAWINGS. SHOP 
DRAWINGS COPIED FROM THE CONTRACT STRUCTURAL DRAWINGS 
WILL BE REJECTED. 

B. THE PROGRAM/PROJECT MANAGER WILL REVIEW SHOP DRAWINGS 
FOR COMPLIANCE WITH THE GENERAL DESIGN INTENT OF THE 
STRUCTURE AND REQUIREMENTS OF THE CONTRACT DOCUMENTS. 

C. IF A SHOP DRAWING OR OTHER SUBMITTAL CONTAINS VARIATIONS 
FROM THE CONTRACT DRAWINGS, NOTIFY THE PROGRAM/PROJECT 
MANAGER IN WRITING DESCRIBING THE EXTENT AND REASON FOR THE 
VARIATION, AND CLEARLY IDENTIFY ALL ITEMS INVOLVED. REVIEW OF 
VARIATIONS DOES NOT GUARANTEE THAT THE VARIATIONS WILL BE 
ACCEPTABLE. 

D. RE-SUBMITTED SHEETS SHALL CLEARLY IDENTIFY ADDED OR 
CORRECTED INFORMATION AND THE ITEMS INVOLVED BY CLOUDING 
AROUND ADDED OR CHANGED INFORMATION. 

1.03 QUALITY ASSURANCE: 
A. BEFORE SUBMITTING A SHOP DRAWING OR ANY RELATED MATERIAL 

FOR REVIEW, THE CONTRACTOR SHALL REVIEW, APPROVE, AND SO 
STAMP EACH SUBMISSION FOR CONFORMANCE WITH MEANS, 
METHODS, TECHNIQUES, SEQUENCES, AND OPERATIONS OF 
CONSTRUCTION, AND WITH SAFETY PRECAUTIONS AND PROGRAMS 
INCIDENTAL THERETO, ALL OF WHICH ARE THE SOLE RESPONSIBILITY 
OF THE CONTRACTOR. 

B. IT IS THE CONTRACTOR'S RESPONSIBILITY TO CHECK SHOP DRAWINGS, 
AND COORDINATE SUBMITTAL INFORMATION AND CONTRACT 
INTERFACES PRIOR TO SUBMITTING TO THE PROGRAM/PROJECT 
MANAGER. 

C. SHOP DRAWINGS WILL BE RETURNED FOR RE-SUBMITTAL IF A 
CURSORY REVIEW SHOWS MAJOR ERRORS WHICH SHOULD HAVE 
BEEN FOUND BY THE CONTRACTOR'S CHECKING. MATERIAL NOT 
CALLED FOR OR WHICH HAS NOT BEEN APPROVED BY THE 
CONTRACTOR AND BEAR THEIR STAMP WILL BE RETURNED WITHOUT 
COMMENT. 

D. WORK DONE PRIOR TO OR WITHOUT SHOP DRAWING REVIEW AND 
APPROVAL BY THE PROGRAM/PROJECT MANAGER IS PERFORMED AT 
THE CONTRACTOR'S OWN RISK AND RESPONSIBILITY. 

E. DIMENSION CHECKING AND CHECKING OF DESIGN CHANGES 
PROPOSED BY THE CONTRACTOR WITHOUT PRIOR CONSULTATION 
WITH THE ENGINEER SHALL BE CHECKED ONLY IF THE CONTRACTOR 
WISHES THEM TO BE CHECKED AT THEIR OWN COST. 

F. ENGINEERING SUBMITTED FOR REVIEW SHALL BE APPROPRIATELY 
SEALED. FULL RESPONSIBILITY FOR SUCH ENGINEERING RESTS WITH 
THE PERSON SEALING THE DESIGN.

SHOP DRAWINGS
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1.01 DESCRIPTION: 
A. DEFERRED SUBMITTALS ARE THOSE PORTIONS OF THE DESIGN 

THAT ARE NOT SUBMITTED AT THE TIME OF PERMIT APPLICATION 
BUT WILL BE SUBMITTED TO THE BUILDING OFFICIAL WITHIN A 
SPECIFIC TIME. DEFERRAL OF ANY SUBMITTAL ITEMS IS SUBJECT TO 
APPROVAL BY THE BUILDING OFFICIAL. 

B. THE CONTRACTOR SHALL INCLUDE IN HIS BID ALL TIME AND EFFORT 
REQUIRED TO OBTAIN A BUILDING DEPARTMENT REVIEW AND 
PERMIT FOR DEFERRED STRUCTURAL ITEMS. THE CONTRACTOR 
SHALL ALSO INCLUDE IN HIS BID ALL TIME AND EFFORT TO SECURE 
CALCULATIONS AND DRAWINGS APPROPRIATELY SEALED BY AN 
ENGINEER FOR DEFERRED ITEMS REQUIRING DESIGN.

1.02 SUBMITTALS: 
A. DOCUMENTS FOR DEFERRED SUBMITTALS SHALL BE SUBMITTED TO 

THE DESIGN PROFESSIONAL IN RESPONSIBLE CHARGE FOR REVIEW 
PRIOR TO THEM BEING FORWARDED TO THE BUILDING OFFICIAL. 
THE DESIGN PROFESSIONAL WILL REVIEW THE SUBMITTAL 
DOCUMENTS FOR GENERAL CONFORMANCE WITH THE DESIGN 
INTENT FOR THE STRUCTURE OR FACILITY.

B. SUBMITTALS OF ENGINEERING DESIGN PROVIDED BY OTHERS 
SHALL HAVE DRAWINGS AND CALCULATIONS APPROPRIATELY 
SIGNED AND SEALED BY AN ENGINEER REGISTERED IN THE STATE 
OF ARIZONA. 

C. IN ALL CASES THE COMPONENTS MUST BE DESIGNED AND 
MANUFACTURED BY A FABRICATOR APPROVED BY THE GOVERNING 
BODY HAVING JURISDICTION.

D. SUBMITTALS SHALL INCLUDE KEY PLANS, SECTIONS, AND DETAILS 
REQUIRED FOR CONSTRUCTION.

2.01 SHOP FABRICATION:
A. THE FOLLOWING ITEMS ARE DEFERRED SUBMITTAL ITEMS.

1. MISCELLANEOUS PIPE SUPPORTS
2.  PRECAST MANHOLES

3.01 FIELD EXECUTION:
A. FIELD INSTALLATION OF DEFERRED STRUCTURAL ITEMS IS SUBJECT 

TO SPECIAL STRUCTURAL INSPECTION.
B. SHOP FABRICATION OF DEFERRED STRUCTURAL ITEMS MAY ALSO 

BE SUBJECT TO SPECIAL STRUCTURAL INSPECTION, UNLESS NOTED 
OTHERWISE.

DEFERRED SUBMITTALS

1.01 DESCRIPTION:
A. PERFORM ALL WORK IN ACCORDANCE WITH THE BUILDING CODE 

SOILS AND FOUNDATION REQUIREMENTS, CONTRACT DOCUMENTS, 
AND GEOTECHNICAL INVESTIGATION REPORT.

1.02 COORDINATION:
A. PERFORM ALL WORK IN ACCORDANCE WITH THE SOILS REPORT BY 

NINYO & MOORE, PROJECT NO. 606692006, DATED SEPTEMBER 27, 
2023 PACKAGE 4B.

B. FOUNDATION DESIGN IS BASED ON THE FOLLOWING PRESUMPTIVE 
PROPERTIES:
1. SOIL CLASSIFICATION = SILTY TO CLAYEY SAND.
2. DRY DENSITY OF SOIL = 120 PCF.
3. ANGLE OF INTERNAL FRICTION = 30 DEGREES.
4. BEARING CAPACITY OF 4000 PSF FOR JUNCTION AND MANHOLE 

STRUCTURES.
5. LATERAL AT-REST PRESSURES = 60 PSF/FT
6. LATERAL ACTIVE PRESSURES = 40 PSF/FT
7. LATERAL PASSIVE PRESSURES = 360 PSF/FT 
8. BASE FRICTION COEFFICIENT = 0.4

C. UNLESS OTHERWISE SHOWN, ON ALL STRUCTURAL DRAWINGS THE 
FINISH GRADE AROUND STRUCTURES IS SHOWN THUS         
INDICATING EITHER GROUND SURFACE, TOP OF CONCRETE SLAB, 
OR A.C. PAVEMENT. FOR DETAILS OR FINISH SURFACES, SEE CIVIL 
SITE DRAWINGS. PROVIDE CONCRETE ENCASEMENT FOR ALL 
UNDERGROUND PIPES BENEATH STRUCTURES.

2.01 PLACE GRIT BASINS FOUNDATION CONCRETE ONLY ON 
UNDISTURBED NATIVE SOILS FOR DEPTHS GREATER THAN 10’-0”
DEEP AND AT LEAST 2’-0” BELOW THE LOWEST ADJACENT FINISHED 
GRADE, WHICHEVER IS LOWER.   FOR AT-GRADE STRUCTURES, 
PLACE FOUNDATIONS ON CLEAN, FIRM BEARING MATERIAL FOR 
SPREAD FOUNDATIONS AT LEAST 1’-6” BELOW LOWEST ADJACENT 
FINISHED GRADE AND MAT FOUNDATIONS FOUNDED ON AT LEAST 
1’-0” BELOW FINISHED GRADE.  VERIFY THE SUITABILITY OF THE 
BEARING MATERIAL WITH THE SOILS CONSULTANT BEFORE 
PLACING FOUNDATIONS.

2.02 CONTROLLED LOW STRENGTH MATERIAL (CLSM):
A. CLSM SHALL BE USED AS AN UNREINFORCED FILL MATERIAL TO 

REPLACE EXCAVATED SOIL INCLUDING UNDER STRUCTURE 
FOUNDATIONS AND AS SHOWN ON DRAWINGS. 

B. PROPORTIONS: CEMENT CONTENT = 94 LBS/CU YD (+/- 5%); SLUMP = 
7 INCHES (+/- 1 INCH); COMPRESSIVE STRENGTH AT 28 DAYS = 75 PSI 
(+/- 25 PSI/ 10 PSI). 

FOUNDATIONS

3.01 PLACEMENT:
A. PLACE DOWELS AND ANCHOR BOLTS BEFORE POURING CONCRETE. 

USE TEMPLATES TO ENSURE PROPER PLACEMENT.
B. CENTER FOUNDATIONS UNDER COLUMNS AND WALLS UNLESS 

NOTED OTHERWISE. 

CONCRETE

1.01 DESCRIPTION:     
A. THIS SECTION INCLUDES REQUIREMENTS FOR MATERIALS, 

PROPORTIONING, AND INSTALLATION OF CONCRETE 
(RE: ACI 301-05, ACI 350-06). PROVIDE NORMAL WEIGHT CONCRETE 
(144 PCF WET). 

1.02 COORDINATION:     
A. INSTALL JOINTS, WATERSTOPS, AND SEALANTS IN CONCRETE 

WHERE APPLICABLE IN ACCORDANCE WITH OTHER SECTIONS OF 
THE GENERAL STRUCTURAL NOTES, PLANS, AND PROJECT 
SPECIFICATIONS.     

B. PATCHING OF CONCRETE SHALL BE CONSIDERED STRUCTURAL. SEE       
STRUCTURAL CONCRETE REPAIR SECTION OF THE GENERAL 
STRUCTURAL NOTES.   

C. MECHANICAL AND ELECTRICAL EQUIPMENT SUPPORTS, 
ANCHORAGES, OPENINGS, RECESSES AND REVEALS NOT SHOWN 
ON THE STRUCTURAL DRAWINGS BUT REQUIRED BY OTHER 
CONTRACT DRAWINGS SHALL BE PROVIDED PRIOR TO PLACING 
CONCRETE. 

1.03 SUBMITTALS:     
A. SUBMIT THE FOLLOWING TO THE ENGINEER FOR REVIEW PRIOR TO       

PLACEMENT OF CONCRETE. INDICATE FOR EACH MIX DESIGN THE 
LOCATION ON THE PROJECT WHERE IT WILL BE USED. PREPARE OR 
CERTIFY SUBMITTALS TO CONFORM TO ACI CODES BY AN 
INDEPENDENT TESTING LABORATORY PRIOR TO SUBMITTING TO 
ENGINEER.       
1. CONCRETE MIX PROPORTIONS AND CHARACTERISTICS      
2. COMPRESSIVE STRENGTH TESTING DATA       
3. MATERIALS DATA FOR CEMENTITIOUS MATERIALS, AGGREGATES,         

ADMIXTURES, AND WATER AND ICE.       
4. JOINT LOCATIONS IF DIFFERENT THAN SHOWN ON DRAWINGS. 

1.04 QUALITY ASSURANCE:     
A. PRODUCE AND DELIVER CONCRETE IN ACCORDANCE WITH THE 

STANDARD SPECIFICATIONS IN ACI 301 AND TOLERANCES OF 
ACI 117. PLACE CONCRETE IN ACCORDANCE WITH ACI 304. CONDUCT 
HOT WEATHER AND COLD WEATHER CONCRETING IN ACCORDANCE 
WITH ACI 305 AND ACI 306 RESPECTIVELY. 

2.01 MIX WATER:     
A. USE POTABLE WATER FREE FROM MATERIALS THAT ARE 

DELETERIOUS TO CONCRETE OR STEEL (ASTM C1602). 

2.02 CEMENTITIOUS MATERIALS: 
A. PORTLAND CEMENT: CONFORM TO ASTM C 150, TYPE II, EXCEPT FOR 

MASS CONCRETE PROVIDE TYPE IV CEMENT OR ADDITIVES OR 
OTHER PROVISIONS TO REDUCE THE HEAT OF HYDRATION. 

B. FLY ASH: ACCEPTABLE FOR USE IN MIX DESIGN IF COMPLIANT WITH       
REQUIREMENTS OF CONTRACT DOCUMENTS AND THE MAX RATIO OF 
FLY ASH TO TOTAL CEMENT AND FLY ASH DOES NOT EXCEED 20 
PERCENT BY WEIGHT. CONFORM TO ASTM C 618, TYPE F. DO NOT 
USE FLYASH IN COLORED CONCRETE WITHOUT WRITTEN 
APPROVAL. 

2.03 AGGREGATE:     
A. PROVIDE A SINGLE SIZE OR A GRADATION OF AGGREGATE WITH THE       

MAXIMUM SIZE AS SHOWN ON THE MIX DESIGN PROPORTIONS 
BELOW. DO NOT USE AGGREGATES CONTAINING SOLUBLE SALTS 
OR OTHER SUBSTANCES SUCH AS IRON SULFIDES, PYRITE, 
MARCASITE, OCHRE, OR OTHER MATERIALS THAT MAY CAUSE 
STAINS ON EXPOSED CONCRETE SURFACES.     

B. UNLESS NOTED OTHERWISE, AGGREGATE SHALL BE NORMAL 
WEIGHT CONFORMING TO ASTM C33. 

2.04 ADMIXTURES: 
A. SUBMIT ALL ADMIXTURES TO THE ENGINEER FOR REVIEW. DO NOT

USE ADMIXTURES CONTAINING CALCIUM CHLORIDE. ADMIXTURES
AND COMBINATIONS OF ADMIXTURES SHALL BE THE SAME AS THOSE
USED IN THE FIELD OR TRIAL TEST DATA SUBMITTED. 

B. AIR ENTRAINING ADMIXTURE (ASTM C260): DO NOT USE CONTENT OF     
ENTRAINED AIR GREATER THAN THAT SUBMITTED IN TEST DATA FOR 
REVIEW. ALLOWABLE TOLERANCE FOR AIR CONTENT AT THE POINT 
OF DELIVERY IS +/ -1.5 PERCENT.    

C. SUPERPLASTICIZERS (HIGH RANGE WATER REDUCERS) AND WATER      
REDUCERS: COMPLY WITH ASTM C494 TYPE A AND TYPE F. FOR      
PLANT-ADDED SUPERPLASTICIZERS, MIXES THAT ARRIVE ON SITE 
WITH A SLUMP OF 5" OR LESS WILL NOT BE ACCEPTED. FOR SITE-
ADDED SUPERPLASTICIZERS, THE MIX SHALL BE SLUMPED AT THE 
JOB SITE PRIOR TO THE ADDITION OF SUPERPLASTICIZERS. 
PROVIDE COMPUTER BATCH RECORDS IF SUPERPLASTICIZERS ARE 
USED. DO NOT ADD ADDITIONAL SUPERPLASTICIZERS ON SITE.     

2.05 SLUMP: 
TOLERANCE FOR SPECIFIED SLUMP IS +/-1 INCH BEFORE THE 
ADDITION OF SUPERPLASTICIZERS/WATER REDUCERS PER ACI 117. 
MAX SLUMP WITH SUPERPLASTICIZERS IS 8 INCHES. WATER MAY BE 
ADDED ON SITE FOR SLUMP ADJUSTMENT PROVIDED THE TOTAL 
AMOUNT ADDED IS MAINTAINED WITHIN THE WATER/CEMENTITIOUS 
RATIO AND SLUMP LIMITS SPECIFIED. DO NOT ADD WATER IF 
SUPERPLASTICIZERS HAVE BEEN ADDED.

2.06 MIX DESIGN PROPORTIONS (NORMAL WT CONCRETE U.N.O.) 
A. PROVIDE COMPUTERIZED BATCH RECORDS WITH ALL LOAD 

LOCATION.

2.07 NON-SHRINK GROUT:     
A. USE PLASTIC OR STIFF (DRY PACK), NON-METALLIC NON-SHRINK 

GROUT WITH MINIMUM 7,000 PSI COMPRESSIVE STRENGTH AT 28 
DAYS. CONFORM TO THE REQUIREMENTS OF CRD-C 621 CORPS OF 
ENGINEERS FOR NON-SHRINK GROUT.     

B. SATURATE THE AREA WITH POTABLE WATER FOR 24 HOURS 
IMMEDIATELY PRIOR TO APPLICATION OF THE GROUT PER THE 
MANUFACTURER'S RECOMMENDATIONS. WET CURE AND APPLY 
CURING COMPOUNDS TO EXPOSED GROUT SURFACES.     

C. USE BASF CONSTRUCTION GROUT, EUCO DRY PACK GROUT, OR 
EQUAL. 

3.01 CONCRETE PLACING:  
A. DO NOT PLACE CONCRETE IN CONTACT WITH ALUMINUM.          
B. DO NOT ADD WATER ON SITE OR AFTER SUPERPLASTICIZERS HAVE 

BEEN ADDED.     
C. THE MAXIMUM FREE DROP OF ANY CONCRETE IS 6'-0" WITHOUT A 

TREMI PIPE TO PREVENT SEGREGATION. DEPOSIT CONCRETE AS 
NEAR AS POSSIBLE TO ITS FINAL POSITION. DO NOT USE ANY 
PRACTICES THAT WILL CAUSE SEGREGATION SUCH AS (BUT NOT 
LIMITED TO) VIBRATING TO TRAVEL CONCRETE.     

D. MECHANICALLY VIBRATE ALL CONCRETE, EXCEPT THAT SLABS ON 
GRADE NEED BE VIBRATED ONLY AROUND UNDER-FLOOR DUCTS 
AND OTHER ITEMS EMBEDDED IN THE SLAB.     

E. DO NOT CAST WALLS OR GRADE BEAMS IN A SINGLE POUR IN 
LENGTHS OVER 40 FEET. WAIT 48 HOURS BETWEEN ADJACENT 
CONCRETE CASTINGS.     

F. WAIT 28 DAYS MINIMUM AFTER CONCRETE HAS BEEN PLACED 
BEFORE SAND BLASTING, WATER BLASTING OR OTHER SURFACE 
TREATMENT.     

G. DO NOT PLACE CONCRETE IN STANDING WATER 

3.02 FINISHING:     
A. PROVIDE FINISHES ON FORMED SURFACES PER ACI 301 AND 

FORMED SURFACE IRREGULARITIES PER ACI 117 AS FOLLOWS. 
1. ROUGH FORM FINISH: SURFACES NOT EXPOSED TO PUBLIC VIEW. 

PATCH TIE HOLES, LEAVE TEXTURE IMPARTED BY FORM, REMOVE 
FINS GREATER THAN 1/2 INCH IN HEIGHT. 

2. SMOOTH FORM FINISH: SURFACES EXPOSED TO PUBLIC VIEW. 
REMOVE FINS GREATER THAN 1/8 INCH IN HEIGHT.       

3. SURFACES EXPOSED TO VIEW: CLASS B SURFACE WITH ABRUPT         
IRREGULARITIES LESS THAN 1/4 INCH.     

B. THE USE OF WATER OR "SPRINKLING" AS AN AID TO FINISHING 
UNFORMED SURFACES IS NOT ACCEPTABLE.     

C. PROVIDE 3/4" X 3/4" CHAMFERS AT ALL EXPOSED CORNERS OF 
SLABS, WALLS, COLUMNS AND BEAMS. 

LOCATION
MIN 28 DAY

COMPR.
STRENGTH

MAX W/CM 
RATIO

SLUMP % AIR MAX AGG
SIZE

SIDEWALKS, CURBS, 
GUTTERS, CONCRETE FILL, 
PIPE ENCASEMENTS

3000 PSI 0.50 4" 1.5 1"

BEAMS, SUSP SLABS,
WALLS, SITE-CAST
PANELS, FOUNDATIONS

4000 PSI 0.40 4" 4.5 1"

3.03 CURING:     
A. CURE CONCRETE PER ACI 350-06 AND ACI 301 FOR 7 DAYS AFTER       

PLACEMENT. WHERE USED, ALL CURING COMPOUNDS SHALL HAVE A 
FUGITIVE DIE. ALL CURING COMPOUNDS SHALL BE COMPATIBLE 
WITH FUTURE TOPPINGS, PAINT, WATERPROOFING AND FINISHES. 
APPLY TWO HEAVY COATS OF CURING COMPOUND USING A HIGH 
PRESSURE AIRLESS SPRAYER. APPLY THE SECOND COAT 90 
DEGREES TO THE FIRST. CLEAN ALL NOZZLES AFTER EACH USE.     

B. ALL CONCRETE SURFACES IN CONTACT WITH POTABLE WATER OR 
WATER THROUGHOUT TREATMENT TO BE POTABLE SHALL BE 
CONTINUOUSLY MOIST CURED OR CURING COMPOUNDS SHALL BE 
ANSI/NSF-61 CERTIFIED.     

C. ALL CONCRETE SURFACES NOT IN CONTACT WITH POTABLE WATER 
OR THE PROCESS OF TREATMENT FOR POTABLE WATER SHALL 
MEET THE MOISTURE RETENTION REQUIREMENTS OF ASTM C-309, 
TYPE 1-D AT COVERAGE RATE SPECIFIED, AND PASS VOC 
REQUIREMENTS.     

D. COLUMNS, WALLS, GRADE BEAMS, AND FOUNDATIONS: START 
CURING IMMEDIATELY UPON THE REMOVAL OF FORMS AND THE 
COMPLETION OF FINISHING WORK. THE TOPS OF SPREAD 
FOUNDATIONS WILL REQUIRE CURING COMPOUND.     

E. SLAB AND CAST-IN-PLACE FINISHED CONCRETE: START CURING       
IMMEDIATELY ONCE THE CONCRETE IS SET ENOUGH TO WALK ON 
WITHOUT HARMING THE FINISH. 

3.04 CONCRETE REPAIR OR DEMOLITION: 
A. ALL PATCHING OF CONCRETE SHALL BE CONSIDERED STRUCTURAL. 

NOTIFY ENGINEER ON A CASE BY CASE BASIS. 
B. WHEN DRILLING, CHIPPING, SAWCUTTING, OR CORING INTO 

CONCRETE, GPR, X-RAY OR FERROSCAN EXISTING CONCRETE TO 
LOCATE REINFORCING. DO NOT CUT, NICK, OR OTHERWISE DAMAGE 
EXISTING REINFORCING.

REINFORCING STEEL

1.01 DESCRIPTION:
A. THIS SECTION COVERS THE REQUIREMENTS FOR MATERIALS, 

DETAILING, AND INSTALLATION OF REINFORCING STEEL 
(RE: ACI 301-05, ACI 350-06).  

1.02 COORDINATION: 
A. PLACE REINFORCEMENT IN CONFORMANCE WITH ACI DETAILING 

MANUAL ACI SP-66.
B. DO NOT DAMAGE OR DISRUPT REINFORCING BARS OR CONNECTORS 

FROM THEIR PROPER LOCATION BY THE PLACEMENT OF EMBEDDED 
PIPING OR CONDUIT. PROVIDE CLEARANCE BETWEEN 
REINFORCEMENT AND EMBEDDED PIPING AND CONDUIT AT ALL 
TIMES. 

1.03 SUBMITTALS:
A. SUBMIT PLACING DRAWINGS PER ACI DETAILING MANUAL, ACI SP-66.  

INCLUDE ELEVATIONS SHOWING REINFORCING AT ALL CONCRETE 
WALLS AND FOUNDATIONS.

B. SUBMIT ICC EVALUATION REPORTS OR OTHER APPROVED 
EVALUATIONS REPORTS AND LOCATIONS OF REINFORCEMENT 
CONNECTORS (MECHANICAL COUPLERS, ETC) AND REBAR 
TERMINATORS.

1.04 QUALITY ASSURANCE:
A. TOLERANCES FOR FABRICATION, PLACEMENT, BAR BENDS, 

STANDARD HOOKS AND LAP SPLICES FOR REINFORCEMENT SHALL 
CONFORM TO ACI 117, SECTION 2 AND CRSI STANDARDS.

2.01 REINFORCEMENT MATERIALS:
A. REINFORCING STEEL SHALL BE DEFORMED EXCEPT SPIRALS, AND 

WELDED PLAIN WIRE FABRIC.
B. REINFORCING STEEL SHALL CONFORM TO THE FOLLOWING 

STANDARDS.
1. #3 BARS AND LARGER - ASTM A 615, GRADE 60
2. STIRRUPS AND COLUMN TIES - ASTM A 615, GRADE 60
3. STEEL WIRE - ASTM A 82
4. WELDED PLAIN (SMOOTH) WIRE FABRIC - ASTM A 185
5. WELDABLE REINFORCING STEEL - ASTM A 706
6. REBAR TERMINATORS - ASTM A 576

2.02 REINFORCEMENT CONNECTORS:
A. REINFORCEMENT CONNECTORS ARE ACCESSORIES INCLUDING 

MECHANICAL BUTT SPLICES, FORM SAVERS, COUPLERS, AND 
TERMINATORS.

B. TENSION, AND COMPRESSION AS REQUIRED, SPLICE CAPACITY OF 
CONNECTORS MUST EXCEED 125% OF THE YIELD STRENGTH (FY) OF 
THE REINFORCING BAR IN ACCORDANCE WITH ACI 318. INSTALL PER 
THE ICC REPORT AND MANUFACTURER'S RECOMMENDATIONS.  

C. SPECIAL INSPECTION WILL INCLUDE RANDOM TORQUE TESTING OF 
COUPLERS BEFORE AND AFTER INSTALLATION IN FORMS. IF ANY 
COUPLER DOES NOT PASS THE TORQUE TEST, ALL COUPLERS WILL 
BE TORQUED BY AN INDEPENDENT TESTING LAB AT THE 
CONTRACTOR'S EXPENSE. COUPLERS USED IN COLUMNS SHALL NOT 
BE LONGER THAN 8" OR HAVE A DIAMETER LARGER THAN 2.5 INCHES.

D. REBAR TERMINATORS SHALL BE OF SUFFICIENT DIAMETER AND 
WIDTH TO BE CAPABLE OF DEVELOPING THE SPECIFIED YIELD 
STRENGTH OF THE REBAR.  CONNECTION OF THE REBAR 
TERMINATORS TO THE REINFORCING STEEL SHALL BE CAPABLE OF 
DEVELOPING THE TENSION SPLICE CAPACITY FOR CONNECTORS.
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3.08 LAP SPLICE LENGTHS:
A. TOP BARS ARE CONSIDERED HORIZONTAL BARS LOCATED WHERE 

12 INCHES OR MORE OF FRESH CONCRETE WILL BE PLACED 
BELOW THE BAR.

B. LAP WELDED WIRE FABRIC TWO FULL SQUARES.
C. ALL LAP SPLICES ARE CLASS 'B' SPLICES, UNLESS NOTED 

OTHERWISE ON DRAWINGS.
D. MINIMUM LAPS SPLICE LENGTHS FOR CLASS 'B' LAPS AND FOR 

BARS WITH CONCRETE COVER OF AT LEAST ONE BAR DIAMETER 
ARE GIVEN IN THE FOLLOWING SCHEDULE, UNLESS NOTED 
OTHERWISE ON DRAWINGS.

STANDARD
HOOK
EMBEDMENT

STANDARD
BAR
EMBEDMENT

STANDARD HOOK PER ACI

** FOR BAR CLEAR SPACING LESS THAN 3 BAR DIAMETER, ADD 50%

REINFORCEMENT LAP SPLICE AND EMBEDMENT LENGTH (f'c  >  4500 PSI)  

BAR
SIZE
NO.

METRIC
BAR
SIZE
NO.

BAR
SPACING

MIN LAP LENGTH (IN) MIN EMBEDMENT LENGTH (IN)

TOP
BARS

OTHER
BARS

STRAIGHT BARS
WITH

STANDARD
HOOKCLASS CLASS TOP

BARS
OTHER
BARSB B

REQUIREMENTS FOR SLABS & WALLS**

#3 #10

> 3db

24 19 19 15 7

#4 #13 32 25 25 19 10

#5 #16 40 31 31 24 12

#6 #19 48 37 37 29 15

#7 #22 70 54 54 42 17

#8 #25 80 62 62 48 19

#9 #29 91 70 70 54 22

#10 #32 102 79 79 61 24

#11 #36 113 87 87 67 27

REQUIREMENTS FOR BEAMS AND COLUMNS

#3
THRU

#7

#10
THRU
#22

> 2db SAME AS SLABS AND WALLS ABOVE

#8 #25

2 db
OR

LESS

121 93 93 71 19

#9 #29 136 105 105 61 22

#10 #32 153 118 118 91 24

#11 #36 170 131 131 181 27

3.09 WELDING:
A. DO NOT WELD REINFORCING STEEL EXCEPT WHERE SUCH WELDING 

HAS BEEN SUBMITTED TO THE OWNER'S AGENT FOR REVIEW BY 
THE STRUCTURAL ENGINEER.

B. WELDING WILL NOT BE ACCEPTED AS A SUBSTITUTE FOR TIE WIRES 
OR TO AID IN SUPPORTING REINFORCING STEEL.

C. WELD REINFORCING BARS IN CONFORMANCE WITH AWS D1.4 USING 
ELECTRODE E8018-X.

D. SUBMIT WELDER CERTIFICATIONS AND WELDING PROCEDURES PER 
AWS D1.4.

3.01 PLACEMENT:
A. SECURELY TIE ALL REINFORCING AND EMBEDDED ITEMS IN POSITION 

BEFORE PLACING CONCRETE OR GROUT. DO NOT STAB OR SHOVE 
INTO FRESHLY PLACED CONCRETE.

B. TIE COLUMN CAGES TO FORMS AND SQUARE BEFORE PLACING 
CONCRETE. ALL CAGES AND FORMS SHALL BE SQUARED UP PLUMB 
AND CENTERLINE LOCATIONS OF ALL COLUMNS SHALL BE CHECKED 
BEFORE PLACING CONCRETE.

3.02 SLAB REINFORCEMENT (MIN), UNLESS NOTED OTHERWISE ON 
DRAWINGS:

A. THE MINIMUM QUANTITY OF REINFORCEMENT IN SLABS SHALL BE AS 
SHOWN BELOW.

WALL THICKNESS REINFORCEMENT (EACH FACE)

8" #4 @ 16" VERT, #4 @ 9" HORIZ

10" #4 @ 14" VERT, #4 @ 8" HORIZ

12" #5 @ 12" VERT, #5 @ 12" HORIZ

SLAB THICKNESS REINFORCEMENT

8" SLAB #3 @ 7" OR #4 @ 12"

10" SLAB #4 @ 10"

B. EDGE BARS:  THE EDGES OF ALL SLABS SHALL BE REINFORCED WITH 
2 #5 BARS CONTINUOUS.

C. ALL OPENINGS IN SLABS SHALL HAVE 2 #5 BARS PARALLEL TO ALL 
EDGES, EXTENDING 2'-0" BEYOND EACH CORNER.

D. SLAB REINFORCEMENT SHALL NOT BE CUT AT PLUMBING OR OTHER 
OPENINGS. SPREAD REINFORCEMENT AROUND OPENINGS.

E. SUPPORT SLAB TOP REINFORCEMENT ON HIGH CHAIRS.  USE #5 BARS 
AS SUPPORT BARS WHERE REQUIRED. ALL BARS AND CHAIRS MUST 
BE SECURELY TIED TOGETHER. PROVIDE SUFFICIENT SUPPORT TO 
MAINTAIN CONCRETE PROTECTION AS SPECIFIED. USE NON-FERROUS 
CHAIRS WHERE RUST STAINS ARE UNACCEPTABLE.

3.03 REINFORCEMENT (MIN), UNLESS NOTED OTHERWISE ON DRAWINGS:
A. THE MINIMUM QUANTITY OF REINFORCEMENT IN WALLS SHALL BE AS 

SHOWN BELOW.

B. PROVIDE 2 #5 BARS AT ALL WALL CORNERS AND ENDS, UNLESS 
NOTED OTHERWISE.

C. ALL OPENINGS IN WALLS SHALL HAVE 2 #5 BARS PARALLEL TO ALL 
EDGES, EXTENDING 2'-0" BEYOND CORNERS.

3.04 COLUMN REINFORCEMENT:
A. HOOKS ON COLUMN TIES SHALL BE 135 DEGREES. PROVIDE 90 

DEGREE HOOKS AT TERMINATION OF COLUMN. HOOK VERTICAL 
REINFORCEMENT INTO SLAB OR BEAMS.

3.05 BEAM REINFORCEMENT:
A. STIRRUP SUPPORT BARS SHALL BE PROVIDED BETWEEN ENDS OF 

TOP BARS AS REQUIRED. SUPPORT BARS SHALL BE #6 MINIMUM.

3.06 COVER:
A. MINIMUM CONCRETE COVERAGE FOR REINFORCING BARS 

(TO FACE OF BAR INCLUDING PRIMARY REINFORCEMENT, STIRRUPS, 
TIES, AND SPIRALS) UNLESS NOTED OTHERWISE ON DRAWINGS.

B. CAST-IN-PLACE CONCRETE (NON-PRESTRESSED)
1. CONCRETE CAST AGAINST AND PERMANENTLY EXPOSED TO

EARTH: ALL BARS - 3"
2. CONCRETE CAST AGAINST FORMS AND PERMANENTLY EXPOSED

TO EARTH OR WEATHER: #3 THRU #18 BARS - 2"
3. CONCRETE NOT EXPOSED TO EARTH OR WEATHER:

i. SLABS, WALLS, JOISTS #3 THRU #18 BARS - 2"
ii. BEAMS, COLUMNS PRIMARY REINF, TIES, STIRRUPS, SPIRALS - 2"

3.07 SPLICES:
A. ALL REINFORCEMENT IS CONTINUOUS AND MUST BE LAPPED WITH A 

FULL TENSION LAP OR TERMINATED WITH A 90 DEGREE STANDARD 
HOOK, UNLESS NOTED OTHERWISE ON DRAWINGS.

B. ALL WALL REINFORCEMENT AT CORNERS, INTERSECTIONS, AND 
JUNCTIONS SHALL BE CONTINUOUS AND LAPPED OR TERMINATED IN 
A 90 DEGREE STANDARD HOOK.

C. ALL RADIAL WALLS SHALL HAVE STAGGERED SPLICES WITH NO MORE 
THAN 1/3 OF THE REINFORCEMENT SPLICED AT ANY LOCATION.

D. SPLICE REINFORCING BARS ONLY AT APPROVED LOCATIONS. SPLICE 
BOTTOM BARS OVER SUPPORTS AND TOP BARS AT MID-SPAN ONLY, 
UNLESS NOTED OTHERWISE ON DRAWINGS.

E. DOWEL ALL VERTICAL REINFORCEMENT TO FOUNDATIONS, UNLESS 
NOTED OTHERWISE ON DRAWINGS. ALL DOWELS SHALL BE THE SAME 
SIZE AND SPACING AS THE REINFORCEMENT THAT IT IS SPLICED 
WITH, UNLESS NOTED OTHERWISE ON DRAWINGS.

REINFORCING STEEL (CONTINUED)

6" SLAB #3 @ 9" OR #4 @ 16"

6" #4 @ 18" VERT, #3 @ 7" HORIZ

1.01 LOCATION OF ALL CONSTRUCTION JOINTS SHALL BE AS SHOWN ON 
THE DRAWINGS OR APPROVED BY THE ENGINEER. SUBMIT 
CONSTRUCTION JOINT LOCATIONS NOT SHOWN ON THE 
STRUCTURAL DRAWINGS TO THE ENGINEER FOR REVIEW.

1.02 PROVIDE AND INSTALL POLYVINYLCHLORIDE (PVC), THERMOPLASTIC 
VULCANIZATE WATERSTOP (TPV) AND HYDROPHILIC VINYLESTER 
WATERSTOPS WHERE SHOWN ON DRAWINGS AND AT ALL 
CONSTRUCTION JOINTS IN WATERBEARING, AND PARTIALLY AND 
FULLY UNDERGROUND SLABS AND WALLS (INCLUDING ELEVATOR 
AND ESCALATOR PITS, AND CHEMICAL CONTAINMENT AREAS). 
WATERSTOPS ARE NOT REQUIRED IN WALLS AND SLABS WHEN 
THERE IS WATER ON BOTH SIDES UNLESS NOTED OTHERWISE.

1.03 PROVIDE AND INSTALL PREFORMED JOINT MATERIAL IN EXPANSION 
AND ISOLATION JOINTS WHERE NOTED ON DRAWINGS. PROVIDE 
ELASTOMERIC JOINT SEALANT AND ALL NECESSARY ACCESSORIES 
SUCH AS BACKER ROD AND BOND BREAKER TAP WHERE EXPANSION 
JOINT IS TO BE SUBMERGED FOR ANY AMOUNT OF TIME OR WHERE 
NOTED ON DRAWINGS AS "CAULK AND SEAL".

1.04 SUBMIT THE FOLLOWING PRIOR TO START OF WORK:
A. LAYOUT OF CONSTRUCTION AND EXPANSION JOINTS
B. MANUFACTURER'S PRODUCT SPECIFICATIONS AND INSTALLATION 

INSTRUCTIONS FOR WATERSTOPS AND JOINT FILLER MATERIAL AND 
ACCESSORIES.

2.01 PROVIDE WATERSTOPS AND JOINT SEALANT SUITABLE FOR THEIR 
CONDITION OF USE SUCH AS MOVEMENT AND/OR CHEMICAL ATTACK 
(FOR EXAMPLE, WATER CONTAMINATED WITH SOLVENTS AND 
HYDROCARBONS).

2.02 PROVIDE PREFORMED JOINT FILLER IN ACCORDANCE WITH 
ASTM D 1752 TYPE I (FOAM RUBBER) OR TYPE II (CORK) AT INTERIOR 
EXPANSION JOINTS AND AS NOTED ON DRAWINGS. PROVIDE 
PREFORMED BITUMINOUS JOINT FILLER IN ACCORDANCE WITH 
ASTM D 1751 FOR EXTERIOR ISOLATION JOINTS AND AS NOTED ON 
DRAWINGS.

3.01 ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED FOR 
BOND. CAULK AND SEAL JOINTS PER JOB SPECIFICATIONS AND 
WHERE NOTED ON DRAWINGS.

3.02 SEE TYPICAL DETAILS FOR INSTALLATION OF CONSTRUCTION 
JOINTS AND WATERSTOPS IN NEW CONSTRUCTION AND BETWEEN 
EXISTING AND NEW CONSTRUCTION.

3.03 FOR NON-WATERBEARING SLABS-ON-GRADE, PLACE JOINTS IN 12" 
SLAB ON GRADE AT 20'-0" MAXIMUM OR IN RATIOS NOT TO EXCEED 
2:1. TIMING OF JOINT SAWING IS CRITICAL. JOINTS SHOULD BE SAWN 
AS SOON AS THE CONCRETE IS HARD ENOUGH THAT THE SAWING 
DOES NOT RAVEL JOINT EDGES OR DISLODGE COURSE AGGREGATE 
PARTICLES. PROVIDE SAWCUTS IN A RECTANGULAR PATTERN AS 
SHOWN ON PLANS. WHERE A PATTERN IS NOT SHOWN, SAWCUT ON 
COLUMN LINES, AT EQUAL SPACES BETWEEN COLUMN LINES TO 
PRODUCE THE MAXIMUM SPACING, AND AT ALL RE-ENTRANT 
CORNERS AND SLAB CHANGES. PROVIDE ISOLATION JOINTS IN A 
DIAMOND PATTERN AROUND COLUMNS. SUBMIT JOINT LAYOUT PLAN 
PRIOR TO STARTING WORK.

CONSTRUCTION JOINTS

COPYRIGHT ©  2007-JANUARY

DATE:

SHEET

CITY OF PHOENIX
WATER SERVICES DEPARTMENT

DE

DW

CKD

T
H

IS
 D

R
A

W
IN

G
 M

U
S

T
 B

E
 F

IE
L
D

 V
E

R
IF

IE
D

 B
E

F
O

R
E

 U
S

E
D

R
A

W
IN

G
 N

O
T

 T
O

 S
C

A
L
E

 U
N

L
E

S
S

 S
C

A
L
E

 B
A

R
 I

S
 P

R
E

S
E

N
T

F
O

R
 C

IT
Y

 O
F

 P
H

O
E

N
IX

 U
S

E
 O

N
L
Y

 -
R

E
F

E
R

E
N

C
E

C
ID

 N
U

M
B

E
R

:

R
E

V
:

E
N

G
IN

E
E

R
IN

G
 C

O
.

P
R

O
J
E

C
T

 N
O

.
P

R
O

J
E

C
T

 N
A

M
E

D
A

T
E

C
A

D
 F

IL
E

 N
A

M
E

D
W

G
 N

U
M

B
E

R
R

E
M

A
R

K
S

"P
E

R
 C

IT
Y

 O
F

 P
H

O
E

N
IX

 C
O

D
E

 C
H

A
P

T
E

R
 2

, 
S

E
C

T
IO

N
 2

-2
8
, 

T
H

E
S

E
 P

L
A

N
S

 A
R

E
 

F
O

R
 O

F
F

IC
IA

L
 U

S
E

 O
N

L
Y

 A
N

D
 M

A
Y

 N
O

T
 B

E
 F

U
R

N
IS

H
E

D
 F

O
R

 I
N

S
P

E
C

T
IO

N
 O

R
 

C
O

P
Y

IN
G

, 
E

X
C

E
P

T
 A

S
 S

P
E

C
IF

IC
A

L
L
Y

 S
T

A
T

E
D

 I
N

 T
H

E
 C

IT
Y

 C
O

D
E

, 
O

R
 A

S
 

R
E

Q
U

IR
E

D
 B

Y
 L

A
W

."
T

H
IS

 D
O

C
U

M
E

N
T

 M
U

S
T

 B
E

 K
E

P
T

 S
E

C
U

R
E

 A
T

 A
L
L

 T
IM

E
S

.

NORTHWEST WASTEWATER
MASTER PLAN
PACKAGE 4B

B
IM

 3
6
0

:/
/0

7
5
6

7
4
-W

ils
o
n
_

P
h

x
_

N
W

_
P

k
g
4

_
5

1
s
tA

v
e
_

S
e
w

e
r_

S
tr

u
c
/0

7
5
6

7
4
_

P
K

G
 4

-5
1
s
t 
A

v
e
 S

e
w

e
r_

C
e

n
tr

a
l_

R
2
0

.r
v
t

1
0

/4
/2

0
2

3
 1

1
:4

7
:0

2
 A

M

1
0

0
%

 
S

U
B

M
I
T

T
A

L

OCTOBER 2023

   003

SJN

MWK

TFW

GENERAL STRUCTURAL NOTES III

STRUCTURAL

CITY PROJECT NO.     WS90500307

S

BIM FILE:   _S_central_R20.rvt

REVISIONS

NO. BY DATE CKD REMARKS

10
/04

/20
23



6
"

1

1

HORIZONTAL CJ-1HORIZONTAL CJ-2

CJ-4

CHAMFER JOINTS
EXPOSED TO VIEW
IF REQ'D

PROVIDE
ROUGHENED
SURFACE TO  
1/4" AMPLITUDE

CHAMFER JOINTS
EXPOSED TO VIEW

6" PVC
WATERST
OP

EXTEND TYPICAL
CHAMFER 12" 
BELOW
GRADE ON 
EXTERIOR
WALL FACES

6" PVC
WATERSTOP

SUSPENDED
SLAB

SEE PLAN FOR
CONT SLAB CONCRETE

PLACED w/ 
BASE

W
A

T
E

R
S

T
O

P

PROVIDE 
ROUGHENED
SURFACE TO 
1/4" AMPLITUDE

6" PVC
WATERSTOP

CHAMFER JOINTS
EXPOSED TO
VIEW (TYP)

USE RIBBED
EXPANDED METAL
LEAVE-IN-PLACE
CONCRETE FORM

6" PVC
WATERSTOP

REINF SEE
PLAN

HORIZONTAL
CJ-2A

DWLS w/ ENLARGED
THREADED END TO 
SUIT EXISTING DWL 
BAR COUPLERS

PROTECT EXISTING
DWL BAR COUPLERS
FROM DAMAGE
REMOVE EXISTING
GREASE AND  END CAPS

PROTECT 
EXISTING
PVC WATERSTOP
FROM  DAMAGE

TOOL OR
CHAMFER
EXPOSED 
JOINTS

TOOL OR
CHAMFER
EXPOSED 
JOINTS

VERTICAL CJ-3 (w/ WATERSTOP)
VERTICAL CJ-3A (w/o WATERSTOP)

(PLAN VIEW) HORIZONTAL
CJ-2B

TOOLED JOINT

PROVIDE 
ROUGHENED
SURFACE  TO 
1/4" AMPLITUDE

EXISTING
STRUCTURE

S.S. BATTEN BAR

NEW CONCRETE

S.S.
ANCHOR BOLTS

EPOXY GEL

CHAMFER JOINTS
EXPOSED TO VIEW

PVC
RETROFIT
WATERSTOP

DWLS w/ ENLARGED
THREADED END TO SUIT
EXISTING DWL BAR
COUPLERS

TOOLED JOINT
PROVIDE 
ROUGHENED
SURFACE  TO 1/4"
AMPLITUDE

6" PVC
WATERSTOP

6" PVC
WATERSTOP

REINF SAME
SIZE & SPACE
AS TYP SLAB 
REINF

T = LESS THAN 12" T = 12" OR 
GREATER

CJ-7A AT EXISTING CONCRETE HAVING  
PROVISION

FOR FUTURE EXTENSION w/o WATERSTOP

ELEVATED SLAB
CJ-6

SLAB-ON-GRADE CJ-5 (w/ WATERSTOP)
SLAB-ON-GRADE CJ-5A

(w/o WATERSTOP)

CJ-7 AT EXISTING CONCRETE HAVING  
PROVISION

FOR FUTURE EXTENSION w/ WATERSTOP

TYPICAL CONSTRUCTION JOINT DETAILS
1

 1
/2

"

3/4"

1
 1

/2
"

C L

2
"

W

1
 1

/2
"

3/4"

LAP

CLASS "B"

PROTECT EXISTING
DWL BAR COUPLERS
FROM DAMAGE
REMOVE EXISTING
GREASE AND  END CAPS

3 3/4"3 3/16"

1 1/2"3
/4

"

1'-0" 1'-0"

T

M
IN

1
'-
0
"

T

MIN

3'-0"

NOTES:
1.) CONTINUE ALL REINFORCEMENT BARS THRU JOINTS
2.) ALL WALL VERTICAL CONSTRUCTION JOINTS TO BE CJ-3 UNO
3.) CONSTRUCTION JOINTS SHALL NOT OCCUR WITHIN THE
     MINIMUM LENGTH OF LAPS FOR SPLICES OF REINFORCEMENT
     SEE GENERAL STRUCTURAL NOTES FOR LAP SPLICE REQUIREMENTS

WALL REINF (VERTICAL) OR
SLAB REINF  (HORIZONTAL)
16GA WIRE (MIN)
TIE WATERSTOP TO 
REINFORCING
BEFORE PLACING 
CONCRETE

PVC 
WATERSTOP

WALL 
FORMS

PVC WATERSTOP INSTALLATION DETAIL
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MIN

WIDE ANGLE CONCRETE FILL TERMINATION NARROW ANGLE CONCRETE FILL TERMINATION

AS REQUIRED

SLOPE

CONCRETE FILL

#5 @ 12" EW
(TYP FILL REINF)

STRUCTURAL WALL
OR SLAB

CONCRETE FILL

#5 @ 12" EW
(TYP FILL REINF)

STRUCTURAL WALL
OR SLAB

#5 @ 12"
REQUIRED AT ALL
CONSTRUCTION RAMPS ONLY
PROVIDE CLASS "B" LAP
AND STANDARD HOOK

CONCRETE FILL TERMINATION DETAILS

.

.

AS REQUIRED

SLOPE

.

.

.

.4"±

2"±

2
"

4
"

M
IN

2
"

12"

CIRCULAR
OPENING

RECTANGULAR
OPENING

CLASS "B" LAP

NOTE:
INTERRUPTED REINFORCING BARS IN WALLS, SLAB ON GRADE & SUSPENDED SLABS
CLOSEST TO CONCRETE SURFACES SHALL HAVE FULL SPAN LENGTH EXTRA REINFORCING
EQUIVALENT TO THE AREA OF INTERRUPTED BARS, PLACE 1/2 THE NUMBER OF BARS ON
EACH SIDE OF OPENING TOP & BOTTOM (SIZE TO MATCH TOP & BOTTOM REINFORCING)

EXTRA BARS EQUIVALENT TO
AREA OF INTERRUPTED
BARS PLACE 1/2 THE
NUMBER OF  BARS ON EA
SIDE OF OPENING ALL
AROUND & ON EA FACE SIZE
TO MATCH HORIZ &
VERT REINFORCING

#4 TO MATCH
TERMINATED BARS
ALL AROUND
OPENING PROVIDE
ADDITIONAL BARS
WHERE SHOWN IN
SECTIONS (#4 @ 6")

LOCATE DIAGONAL BARS
AT INNERMOST LAYER
OF  REINFORCEMENT
(TYP)

2 #6 HOOPS EF AT
INNERMOST LAYER
OF REINFORCEMENT
(STAGGER LAPS)
CONTRACTOR
OPTION (STAGGER
LAPS)

2 #5 BARS EF
DIAGONAL
(TYP)

TYPICAL OPENING
REINFORCING DETAILS

L
E

N
G

T
H

 (
T

Y
P

)

"B
" 

L
A

P
2

" 
C

L
R

2"
 C

LR

2" CLR

VARIES

LE
N
G
TH

 (T
YP)

"B
" L

AP

(TYP)

18" LAP

(T
Y

P
)

1
8
" 

L
A

P

2
" 

C
L
R

(T
Y

P
)

"B
" 

L
A

P
 L

E
N

G
T

H

(TYP)

18" LAP

2
" 

S
P

A
C

E

(TYP)

"B" LAP LENG
TH

3"
 C

LR

(TY
P
)

"B
" LA

P
 LE

N
G

TH

(T
YP)

2"
 S

PAC
E

VARIES
T

Y
P

1
8
" 

L
A

P

#4 U BARS NOT 
REQUIRED AROUND 
HDPE PIPES

DRILLED DOWEL NOTES
1.  USE ROTARY PERCUSSION DRILL TO AVOID CUTTING EXISTING
    REINFORCING BARS.  DO NOT USE CORE DRILL.
2. DRILL HOLE DIAMETER OF SIZE PER ADHESIVE MANUFACTURER'S
    INSTRUCTIONS AND ICC-ES REPORT.
3. THOROUGHLY CLEAN HOLE AND INSTALL DWLS PER ADHESIVE 
    MANUFACTURER'S INSTRUCTIONS AND ICC-ES REPORT.
4. ADHESIVE  SHALL BE HILTI HIT-RE 500-V3 (ICC REPORT ESR 3814)
    OR APPROVED EQUAL)
5. DO NOT CUT EXISTING REINFORCING.

EXISTING
CONCRETE

DRILLED DOWEL
SIZE SHOWN 
ON THE DRAWINGS

CONCRETE 
WALL
OR SLAB

DRILLED IN DOWEL

 U.N.O. ON THE DRAWINGS

PROJECTION = CLASS B LAP

A
S

 R
E

Q
'D

S
T

D
 H

O
O

K

.

10" EMBEDMENT
UNLESS SHOWN 
ON THE DRAWINGS
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LOWER PLAN

C L
P

IP
E

3
'-
0
"

3
'-
0
"

12" 15'-0" 12"

1
2
"

12" 12"

3
'-
0
"

5
'-
6
"

IN
V

 1
3

5
3
.4

5

3
6
" 

Ø

CL
P
IP

E

PLACE REINF IN 
THIS DIRECTION
CLOSEST TO SLAB 
SURFACE / SOFFIT

IN
V1357.03

36" Ø

1

S-       101S-      100

_____

|

15" CONCRETE SLAB ON GRADE
EL 1351.95
R/W: #6 @ 6" EW BOTTOM

#6 @ 12" EW TOP
HOOK EACH END (TYP)
SEE C DWGS FOR GROUT FILL

1
2
"

6
'-
0
"

4'-3"

6
'-
9
"

4
'-
3
"

IN
V

 1
3

5
3
.4

5

3
6
" 

Ø

1
2
'-
9
"

4'-0" 6'-9"

15'-0"

6'-0"±

1
2
'-
9
"

1
2
"

12"12
"

8
'-
6
"

EXISTING 36" 
SS PIPE

UPPER PLAN

C L
P

IP
E

/
M

A
N

H
O

L
E

PLACE REINF IN 
THIS DIRECTION
CLOSEST TO SLAB 
SURFACE / SOFFIT

1

S-       101S-      100

_____

|

36" PRECAST MANHOLE
CONCENTRIC w/ OPENING 

2 #6 @ 6"o.c. x 6'-0" T&B
ON EA SIDE OF OPENING
(TYP)

15" CONCRETE SLAB 
TOC EL 1367.80
R/W: #6 @ 12" EW TOP HOOK EA END

    #6 @ 6" EW BOTTOM 
ADD EXTRA REINF AS SHOWN ON PLAN

3'-0"

3
'-
0
"

CL
P
IP

E
/

M
A
N
H
O
LE

OPENING
36" ø

2

S-       101S-      100

_____

|

3'
-0

"

OPENING
36" ø

 

ADDITIONAL
4 #8 CONT 
BOTTOM ONLY

CL
M

A
N
H
O
LE

PROVIDE WATERSTOPS AT ALL 
WALL TO SLAB INTERFACES
SEE

1

S-    004 S-    004
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SCALE:  3/8" = 1'-0"

S-        102 S-        102

1SECTION

SCALE:  3/8" = 1'-0"

DEFLECTION MANHOLE

SCALE:  3/8" = 1'-0"

S-        102 S-        102

2SECTION

SCALE:  3/8" = 1'-0"

DEFLECTION MANHOLE REINF PLAN

SCALE:  3/8" = 1'-0"

DEFLECTION MANHOLE

FOR MANHOLES NUMBERS 34, 36, 48 AND 55
INVERT OF INCOMING (FLOW) PIPE SHALL BE 
SAME AS INVERT OF THE OUTGOING PIPE
(INCOMING PIPE MAY HAVE DROP SEWER 
CONNECTION PER MAG STANDARD DETAIL 426) 

* FOR MANHOLE NUMBER 55 ONLY: 
WALL THICKNESS SHALL BE 15" 
ROOF AND FOUNDATION THICKNESS
AND ALL REINFORCING SHALL REMAIN THE SAME
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SEE C DWGS

3 #6 @ 3"o.c. BOTTOM 
EXTRA ON ALL SIDES 
LENGTH EQUALS OPENING DIA
PLUS 2'-0" PLACE BETWEEN 
REINF CURTAINS

4
5
.0

0
°

#6 @ 12" EW TOP
#6 @ 6" EW BOTTOM

2

S-         103S-         103

_____

|

60" PRECAST MANHOLE
CONCENTRIC w/ OPENING 

OPENING
30" ø

EL VARIES

1
5
"

(TYP)
12"

INVERT EL
SEE C DWGS

LOWER OF THE 
INVERT EL
SEE C DWGS

2
'-
9
"

M
IN

1
8
"

1
5
"

HIGHER OF 
THE CROWNS

GROUT FILL
SHOWN SCHEMATIC
SEE MAG DTL 420-3

#4 @ 6"
(TYP) 

18"

#6 @ 12"
EW T&B

#6 @ 12" 
EW TOP

#6 @ 6" 
EW BOTTOM

#6 @ 12" 
DWLS EF
(TYP)

V
A

R
IE

S

M
IN

1
8
"

12" 12"SEE PLAN

EL VARIES

MANHOLE
SEE C DWGS

FOR EXTRA 
REINF AROUND 
OPENING 
SEE            

OPENING

30" DIA

#4 @ 6"
(TYP) 

1
8
"

PROVIDE 2 ROWS 
HYDROPHILIC 
WATERSTOPS
(TYP)

FOR EXTRA 
REINF AROUND 
OPENING 
SEE           (TYP)            

3

S-     005 S-     005

AROUND 
OPENINGS

3

S-     005 S-     005

#6 @ 12" 
VERTS EF
(TYP)

FOR HORIZ REINF 
SEE PLAN

EL VARIES

1
5
"

(TYP)
12"

1
5
"

GROUT FILL
SHOWN SCHEMATIC
SEE MAG DTL 420-3

#6 @ 12"
EW T&B

#6 @ 12" 
EW TOP

#6 @ 6" 
EW BOTTOM

#6 @ 12" 
DWLS EF
(TYP)

L
A

P
 (

T
Y

P
)

3
'-
6
"

#6 @ 12" 
VERTS EF

FOR HORIZ REINF 
SEE PLAN

EL VARIES

12" 12"

PLUS 2'-6"

DIA OF LARGER PIPE

#6 @ 12" 
VERTS EF

FOR HORIZ REINF 
SEE PLAN

LAP

3'-0"

LAP

  3' -0"

#6 @ 12" 
HORIZ EF
HOOK EA END
OF OUTSIDE 
FACE REINF

#6 @ 12" 

#6 @ 12" 
HORIZ EF
HOOK EA END
OF OUTSIDE 
FACE REINF

#6 @ 12" 
HORIZ EF
HOOK EA END
OF OUTSIDE 
FACE REINF

#6 @ 12" 
HORIZ EF
HOOK EA END
OF OUTSIDE 
FACE REINF

3'-0" 3'-0"

12"

1
2
"

1
2
"

1
2
"

1
2
"

12"

PROVIDE WATERSTOPS AT ALL 
WALL TO SLAB INTERFACES
SEE 1

S-    004 S-    004

COPYRIGHT ©  2007-JANUARY

DATE:

SHEET

CITY OF PHOENIX
WATER SERVICES DEPARTMENT

DE

DW

CKD

T
H

IS
 D

R
A

W
IN

G
 M

U
S

T
 B

E
 F

IE
L
D

 V
E

R
IF

IE
D

 B
E

F
O

R
E

 U
S

E
D

R
A

W
IN

G
 N

O
T

 T
O

 S
C

A
L
E

 U
N

L
E

S
S

 S
C

A
L
E

 B
A

R
 I

S
 P

R
E

S
E

N
T

F
O

R
 C

IT
Y

 O
F

 P
H

O
E

N
IX

 U
S

E
 O

N
L
Y

 -
R

E
F

E
R

E
N

C
E

C
ID

 N
U

M
B

E
R

:

R
E

V
:

E
N

G
IN

E
E

R
IN

G
 C

O
.

P
R

O
J
E

C
T

 N
O

.
P

R
O

J
E

C
T

 N
A

M
E

D
A

T
E

C
A

D
 F

IL
E

 N
A

M
E

D
W

G
 N

U
M

B
E

R
R

E
M

A
R

K
S

"P
E

R
 C

IT
Y

 O
F

 P
H

O
E

N
IX

 C
O

D
E

 C
H

A
P

T
E

R
 2

, 
S

E
C

T
IO

N
 2

-2
8
, 

T
H

E
S

E
 P

L
A

N
S

 A
R

E
 

F
O

R
 O

F
F

IC
IA

L
 U

S
E

 O
N

L
Y

 A
N

D
 M

A
Y

 N
O

T
 B

E
 F

U
R

N
IS

H
E

D
 F

O
R

 I
N

S
P

E
C

T
IO

N
 O

R
 

C
O

P
Y

IN
G

, 
E

X
C

E
P

T
 A

S
 S

P
E

C
IF

IC
A

L
L
Y

 S
T

A
T

E
D

 I
N

 T
H

E
 C

IT
Y

 C
O

D
E

, 
O

R
 A

S
 

R
E

Q
U

IR
E

D
 B

Y
 L

A
W

."
T

H
IS

 D
O

C
U

M
E

N
T

 M
U

S
T

 B
E

 K
E

P
T

 S
E

C
U

R
E

 A
T

 A
L
L

 T
IM

E
S

.

NORTHWEST WASTEWATER
MASTER PLAN
PACKAGE 4B

B
IM

 3
6
0

:/
/0

7
5
6

7
4
-W

ils
o
n
_

P
h

x
_

N
W

_
P

k
g
4

_
5

1
s
tA

v
e
_

S
e
w

e
r_

S
tr

u
c
/0

7
5
6

7
4
_

P
K

G
 4

-5
1
s
t 
A

v
e
 S

e
w

e
r_

C
e

n
tr

a
l_

R
2
0

.r
v
t

1
0

/4
/2

0
2

3
 1

1
:4

7
:0

6
 A

M

1
0

0
%

 
S

U
B

M
I
T

T
A

L

OCTOBER 2023

         103

SJN

MWK

TFW

DEFLECTION MANHOLE OF 11 TO 40 DEGREES
PLANS AND SECTIONS

STRUCTURAL

CITY PROJECT NO.     WS90500307

S

BIM FILE:   _S_central_R20.rvt

REVISIONS

NO. BY DATE CKD REMARKS

SCALE:  3/8" = 1'-0"

DEFLECTION MANHOLE
SCALE:  3/8" = 1'-0"

DEFLECTION MANHOLE

SCALE:  3/8" = 1'-0"

S-         103 S-         103

1SECTION

SCALE:  3/8" = 1'-0"

S-         103 S-         103

2SECTION

SCALE:  3/8" = 1'-0"

DEFLECTION MANHOLE REINF PLAN

10
/04

/20
23



C L
P

IP
E

CL

PIP
E

12" 3'-6"

E
Q

E
Q

1
2
"

PIPE DIAMETER 
MAY BE DIFFERENT
FOR TWO PIPES

6
0

"

W.P.

12"

1
2
"

LINES PERPENDICULAR
TO PIPE CENTERLINES

6
0 "

PIPE DIAMETER 
MAY BE DIFFERENT
FOR TWO PIPES

LOWER PLAN

PIPES SHOWN SCHEMATIC

15" CONCRETE SLAB ON GRADE
18" BELOW LOWER OF THE PIPE INVERTS
R/W: #6 @ 12" EW T&B HOOK EACH END

5

S-          104S-          104

_____

|

P
L
U

S
 2

'-
6
"

D
IA

 O
F

 L
A

R
G

E
R

 P
IP

E

C
 D

W
G

S

S
E

E

112.50°

9
0
.0

0
°

3'-6"

1
2
"

1
2
"

12
"

12"
C DWGS

SEE

EQ

EQ

PLU
S 2

'-6
"

D
IA

 O
F L

AR
G
ER

 P
IP

E

4

S-          104S-          104

_____

|

12"

12
"

15" CONCRETE SLAB 
2'-9" ABOVE HIGHER CROWN OF PIPES
SEE SECTIONS

R/W: #6 @ 12" EW TOP HOOK EACH END
    #6 @ 6" EW BOTTOM 

UPPER PLAN 

MANHOLE OPENING
WHERE OCCURS
SIZE AND LOCATION 
SEE C DWGS

3 #6 @ 3"o.c. BOTTOM 
EXTRA ON ALL SIDES 
LENGTH EQUALS OPENING DIA
PLUS 2'-0" PLACE BETWEEN 
REINF CURTAINS

C
 D

W
G

S

S
E

E

#6 @ 12" EW TOP
#6 @ 6" EW BOTTOM

5

S-          104S-          104

_____

|

60" PRECAST MANHOLE
CONCENTRIC w/ OPENING 

OPENING
30" ø

#6 @ 12" 
HORIZ EF
HOOK EA END
OF OUTSIDE 
FACE REINF

#6 @ 12" 
HORIZ EF
HOOK EA END
OF OUTSIDE 
FACE REINF

#6 @ 12" 
HORIZ EF
HOOK EA END
OF OUTSIDE 
FACE REINF

#6 @ 12" 
HORIZ EF
HOOK EA END
OF OUTSIDE 
FACE REINF

1
2
"

12
"

12"

12"

#6 @ 12" 
HORIZ EF
HOOK EA END
OF OUTSIDE 
FACE REINF

1
2
"

EL VARIES

1
5
"

(TYP)
12"

INVERT EL
SEE C DWGS

LOWER OF THE 
INVERT EL
SEE C DWGS

2
'-
9
"

M
IN

1
8
"

1
5
"

HIGHER OF 
THE CROWNS

GROUT FILL
SHOWN SCHEMATIC
SEE MAG DTL 420-3

#4 @ 6"
(TYP) 

18"

#6 @ 12"
EW T&B

#6 @ 12" 
EW TOP

#6 @ 6" 
EW BOTTOM

#6 @ 12" 
DWLS EF
(TYP)

V
A

R
IE

S

M
IN

1
8
"

12" 12"SEE PLAN

EL VARIES

MANHOLE
SEE C DWGS

FOR EXTRA 
REINF AROUND 
OPENING 
SEE            

OPENING

30" DIA

#4 @ 6"
(TYP) 

1
8
"

PROVIDE 2 ROWS 
HYDROPHILIC 
WATERSTOPS
(TYP)

FOR EXTRA 
REINF AROUND 
OPENING 
SEE           (TYP)            

3

S-     005 S-     005

3

S-     005 S-     005

AROUND
OPENING

#6 @ 12" 
VERTS EF
(TYP)

FOR HORIZ REINF 
SEE PLAN

EL VARIES

1
5
"

(TYP)
12"

1
5
"

GROUT FILL
SHOWN SCHEMATIC
SEE MAG DTL 420-3

#6 @ 12"
EW T&B

#6 @ 12" 
EW TOP

#6 @ 6" 
EW BOTTOM

#6 @ 12" 
DWLS EF
(TYP)

L
A

P
 (

T
Y

P
)

3
'-
6
"

#6 @ 12" 
VERTS EF

FOR HORIZ REINF 
SEE PLAN

EL VARIES

12" 12"

PLUS 2'-6"

DIA OF LARGER PIPE

PROVIDE WATERSTOPS AT ALL
WALL TO SLAB INTERFACES
SEE

    004

1

    004

#6 @ 12" 
VERTS EF

FOR HORIZ REINF 
SEE PLAN

COPYRIGHT ©  2007-JANUARY

DATE:

SHEET

CITY OF PHOENIX
WATER SERVICES DEPARTMENT

DE

DW

CKD

T
H

IS
 D

R
A

W
IN

G
 M

U
S

T
 B

E
 F

IE
L
D

 V
E

R
IF

IE
D

 B
E

F
O

R
E

 U
S

E
D

R
A

W
IN

G
 N

O
T

 T
O

 S
C

A
L
E

 U
N

L
E

S
S

 S
C

A
L
E

 B
A

R
 I

S
 P

R
E

S
E

N
T

F
O

R
 C

IT
Y

 O
F

 P
H

O
E

N
IX

 U
S

E
 O

N
L
Y

 -
R

E
F

E
R

E
N

C
E

C
ID

 N
U

M
B

E
R

:

R
E

V
:

E
N

G
IN

E
E

R
IN

G
 C

O
.

P
R

O
J
E

C
T

 N
O

.
P

R
O

J
E

C
T

 N
A

M
E

D
A

T
E

C
A

D
 F

IL
E

 N
A

M
E

D
W

G
 N

U
M

B
E

R
R

E
M

A
R

K
S

"P
E

R
 C

IT
Y

 O
F

 P
H

O
E

N
IX

 C
O

D
E

 C
H

A
P

T
E

R
 2

, 
S

E
C

T
IO

N
 2

-2
8
, 

T
H

E
S

E
 P

L
A

N
S

 A
R

E
 

F
O

R
 O

F
F

IC
IA

L
 U

S
E

 O
N

L
Y

 A
N

D
 M

A
Y

 N
O

T
 B

E
 F

U
R

N
IS

H
E

D
 F

O
R

 I
N

S
P

E
C

T
IO

N
 O

R
 

C
O

P
Y

IN
G

, 
E

X
C

E
P

T
 A

S
 S

P
E

C
IF

IC
A

L
L
Y

 S
T

A
T

E
D

 I
N

 T
H

E
 C

IT
Y

 C
O

D
E

, 
O

R
 A

S
 

R
E

Q
U

IR
E

D
 B

Y
 L

A
W

."
T

H
IS

 D
O

C
U

M
E

N
T

 M
U

S
T

 B
E

 K
E

P
T

 S
E

C
U

R
E

 A
T

 A
L
L

 T
IM

E
S

.

NORTHWEST WASTEWATER
MASTER PLAN
PACKAGE 4B

B
IM

 3
6
0

:/
/0

7
5
6

7
4
-W

ils
o
n
_

P
h

x
_

N
W

_
P

k
g
4

_
5

1
s
tA

v
e
_

S
e
w

e
r_

S
tr

u
c
/0

7
5
6

7
4
_

P
K

G
 4

-5
1
s
t 
A

v
e
 S

e
w

e
r_

C
e

n
tr

a
l_

R
2
0

.r
v
t

1
0

/4
/2

0
2

3
 1

1
:4

7
:0

7
 A

M

1
0

0
%

 
S

U
B

M
I
T

T
A

L

OCTOBER 2023

          104

SJN

MWK

TFW

DEFLECTION MANHOLE OF 45 TO 71 DEGREES
PLANS AND SECTIONS

STRUCTURAL

CITY PROJECT NO.     WS90500307

S

BIM FILE:   _S_central_R20.rvt

REVISIONS

NO. BY DATE CKD REMARKS

SCALE:  3/8" = 1'-0"

DEFLECTION MANHOLE

SCALE:  3/8" = 1'-0"

DEFLECTION MANHOLE

SCALE:  3/8" = 1'-0"

DEFLECTION MANHOLE REINF PLAN

SCALE:  3/8" = 1'-0"

SECTION
4

SCALE:  3/8" = 1'-0"

SECTION
5

10
/04

/20
23



OPENING
30" ø

4 #6 x 5'-0"

#6 @ 12" 
EW TOP

1

S-           105S-           105

_____

|

2

S-           105S-           105

_____

| C L
P

IP
E

UPPER PLAN

FOR EXTRA REINF
AROUND OPENING
SEE             

     005

3

     005

MANHOLE OPENING
WHERE OCCURS
FOR SIZE AND LOCATION
SEE C DWGS

#6 @ 12"
EW BOT

#6 @ 12" 
EW TOP

#6 @ 12" 
EW EF

PRECAST MANHOLE
SEE C DWGS

(TYP)
6" MIN

OPENING

30" CLR

1
2
"

9
"

SLOPE TO 
OPENING
ALL AROUND

(TYP)
12" MIN

PRECAST MANHOLE
SEE C DWGS

OPENING

30" CLR

9
"

MANHOLE OPENING TO BE
APPROXIMATE MID POINT 

OF SECTION OF PIPE
(OPENING MADE BY 
MANUFACTURER)

1
2
"

SLOPE TO 
OPENING
ALL AROUND

COPYRIGHT ©  2007-JANUARY

DATE:

SHEET

CITY OF PHOENIX
WATER SERVICES DEPARTMENT

DE

DW

CKD

T
H

IS
 D

R
A

W
IN

G
 M

U
S

T
 B

E
 F

IE
L
D

 V
E

R
IF

IE
D

 B
E

F
O

R
E

 U
S

E
D

R
A

W
IN

G
 N

O
T

 T
O

 S
C

A
L
E

 U
N

L
E

S
S

 S
C

A
L
E

 B
A

R
 I

S
 P

R
E

S
E

N
T

F
O

R
 C

IT
Y

 O
F

 P
H

O
E

N
IX

 U
S

E
 O

N
L
Y

 -
R

E
F

E
R

E
N

C
E

C
ID

 N
U

M
B

E
R

:

R
E

V
:

E
N

G
IN

E
E

R
IN

G
 C

O
.

P
R

O
J
E

C
T

 N
O

.
P

R
O

J
E

C
T

 N
A

M
E

D
A

T
E

C
A

D
 F

IL
E

 N
A

M
E

D
W

G
 N

U
M

B
E

R
R

E
M

A
R

K
S

"P
E

R
 C

IT
Y

 O
F

 P
H

O
E

N
IX

 C
O

D
E

 C
H

A
P

T
E

R
 2

, 
S

E
C

T
IO

N
 2

-2
8
, 

T
H

E
S

E
 P

L
A

N
S

 A
R

E
 

F
O

R
 O

F
F

IC
IA

L
 U

S
E

 O
N

L
Y

 A
N

D
 M

A
Y

 N
O

T
 B

E
 F

U
R

N
IS

H
E

D
 F

O
R

 I
N

S
P

E
C

T
IO

N
 O

R
 

C
O

P
Y

IN
G

, 
E

X
C

E
P

T
 A

S
 S

P
E

C
IF

IC
A

L
L
Y

 S
T

A
T

E
D

 I
N

 T
H

E
 C

IT
Y

 C
O

D
E

, 
O

R
 A

S
 

R
E

Q
U

IR
E

D
 B

Y
 L

A
W

."
T

H
IS

 D
O

C
U

M
E

N
T

 M
U

S
T

 B
E

 K
E

P
T

 S
E

C
U

R
E

 A
T

 A
L
L

 T
IM

E
S

.

NORTHWEST WASTEWATER
MASTER PLAN
PACKAGE 4B

B
IM

 3
6
0

:/
/0

7
5
6

7
4
-W

ils
o
n
_

P
h

x
_

N
W

_
P

k
g
4

_
5

1
s
tA

v
e
_

S
e
w

e
r_

S
tr

u
c
/0

7
5
6

7
4
_

P
K

G
 4

-5
1
s
t 
A

v
e
 S

e
w

e
r_

C
e

n
tr

a
l_

R
2
0

.r
v
t

1
0

/4
/2

0
2

3
 1

1
:4

7
:0

7
 A

M

1
0

0
%

 
S

U
B

M
I
T

T
A

L

OCTOBER 2023

           105

SJN

MWK

TFW

STRAIGHT RUN MANHOLE
PLAN AND SECTION

STRUCTURAL

CITY PROJECT NO.     WS90500307

S

BIM FILE:   _S_central_R20.rvt

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

STRAIGHT RUN MANHOLE

SCALE:  3/8" = 1'-0"

S-           105 S-           105

1SECTION

SCALE:  3/8" = 1'-0"

S-           105 S-           105

2SECTION

REVISIONS

NO. BY DATE CKD REMARKS

10
/04

/20
23


	G-1.0
	G-2.0
	G-3.0
	G-4.0
	G-5.0
	G-6.0
	G-7.0
	G-8.0
	G-9.0
	G-10.0
	G-12.0
	G-13.0
	C-1
	C-2
	C-3
	C-4
	C-5
	C-6
	C-7
	C-8
	C-9
	C-10
	C-11
	C-12
	C-13
	C-14
	C-15
	C-16
	C-17
	C-18
	C-19
	C-20
	C-21
	C-22
	C-23
	C-24
	C-25
	C-26
	C-27
	C-28
	C-29
	C-30
	C-31
	C-32
	C-33
	C-34
	C-35
	C-36
	C-37
	C-38
	C-39
	C-40
	C-41
	C-42
	C-43
	C-44
	C-100
	C-101
	C-102
	C-103
	C-104
	C-105
	C-106
	100p_20231002-Pckg 4B-51st Ave-GF dwg WIP
	Sheets
	001 - GENERAL STRUCTURAL NOTES I
	002 - GENERAL STRUCTURAL NOTES II
	003 - GENERAL STRUCTURAL NOTES III
	004 - STANDARD DETAILS I
	005 - STANDARD DETAILS II
	100 - PLAN VIEWS
	101 - PLAN AND SECTIONS
	102 - PLANS AND SECTIONS
	103 - PLANS AND SECTIONS
	104 - PLANS AND SECTIONS
	105 - PLAN AND SECTION





