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GENERAL REQUIREMENTS

CONTRACTOR RESPONSIBILITY FOR COORDINATION

A. THESE GENERAL STRUCTURAL NOTES AND SPECIFICATIONS SUPPLEMENT THE PROJECT WRITTEN
TECHNICAL SPECIFICATIONS (WHERE APPLICABLE) AND THE PROJECT STRUCTURAL DRAWINGS.

B. THE CONTRACTOR IS RESPONSIBLE FOR ALL CONSTRUCTION BRACING, TEMPORARY SHORING, AND
OTHER SITE SAFETY CONTROLS REQUIRED DURING CONSTRUCTION IN ACCORDANCE WITH ALL
APPLICABLE LOCAL, STATE AND FEDERAL REGULATIONS, TO ENSURE THE STABILITY AND SAFETY OF ALL
CONSTRUCTION UNTIL IT IS COMPLETED AND SELF-SUPPORTING.

C. THE CONTRACTOR IS RESPONSIBLE FOR ALL WATER, BOTH ABOVE AND BELOW GROUND, RUNOFF AND
OTHER ENVIRONMENTAL CONTROLS REQUIRED DURING CONSTRUCTION TO ENSURE THE SITE IS
MAINTAINED IN COMPLIANCE WITH ALL APPLICABLE LOCAL, STATE AND FEDERAL REGULATIONS.

D. DETAILS ON THESE PLANS ARE INTENDED TO DEPICT THE GENERAL CONSTRUCTION DETAILS AND
METHODS FOR THIS STRUCTURE.  CONNECTION DETAILS AND CONDITIONS NOT SPECIFICALLY SHOWN
THAT ARE SIMILAR IN NATURE TO THOSE THAT ARE SPECIFIED SHALL BE ASSUMED ONE AND THE SAME.  IF
QUESTIONS REGARDING THE APPLICATION OF DETAILS ARE ENCOUNTERED, NOTIFY THE ENGINEER FOR
CLARIFICATION OR INSTRUCTION.

E. PRIOR TO IMPLEMENTING ANY CHANGES TO THESE PLANS, THE ENGINEER SHALL BE NOTIFIED IN WRITING
FOR THEIR WRITTEN APPROVAL.  CHANGES IMPLEMENTED WITHOUT THE ENGINEERS WRITTEN APPROVAL
SHALL RELIEVE THE ENGINEER OF ANY CLAIM OR LIABILITY RESULTING FROM THAT PORTION OF THE
STRUCTURE CHANGED OR AFFECTED BY THE CHANGE.

A. IT IS THE CONTRACTOR'S PRIME RESPONSIBILITY TO COORDINATE THE WORK SHOWN ON ALL OF THE
PROJECT DRAWINGS, GENERAL, SPECIAL AND TECHNICAL SPECIFICATIONS.

B. THE CONTRACTOR IS RESPONSIBLE TO VERIFY ALL EXISTING CONSTRUCTION MATERIAL TYPES
DIMENSIONS, ELEVATIONS AND CONDITIONS.

C. THE CONTRACTOR SHALL VERIFY AND COORDINATE THE DIMENSIONS AMONG ALL DRAWINGS AND IN THE
FIELD PRIOR TO PROCEEDING WITH ANY WORK OR FABRICATION, ANY DISCREPANCY SHALL BE
IMMEDIATELY REPORTED TO THE ENGINEER.

D. IT IS THE CONTRACTOR'S RESPONSIBILITY TO CAREFULLY STUDY AND COORDINATE THE CONSTRUCTION
REQUIREMENTS SHOWN ON BOTH THE CIVIL AND THE STRUCTURAL DRAWINGS.  WHEN CONFLICTS OR
DISCREPANCIES ARE FOUND BETWEEN THESE PLAN SETS AND/OR WITHIN THESE DRAWINGS, THE
CONTRACTOR SHALL REPORT THEM IMMEDIATELY TO THE PROJECT ENGINEER FOR DIRECTION AND/OR
CLARIFICATION.

E. ANY CONSTRUCTION WORK DONE BY THE CONTRACTOR BEFORE OBTAINING SUCH CLARIFICATION FROM
THE PROJECT ENGINEER SHALL BE AT THE CONTRACTOR'S OWN RISK AND COST.  FURTHERMORE, ANY
WORK REQUIRED TO CORRECT, REPLACE AND/OR RESTORE THE WORK AS DIRECTED BY THE ENGINEER
SHALL BE AT THE CONTRACTOR'S OWN RISK AND COST.

CODES
A. INTERNATIONAL BUILDING CODE, IBC 2021 EDITION.
B. MINIMUM DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES, ASCE 7-16.
C. AMERICAN CONCRETE INSTITUTE, ACI 318, BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE;

CURRENT EDITION.
D. AMERICAN CONCRETE INSTITUTE, ACI 350, CODE REQUIREMENTS FOR ENVIRONMENTAL ENGINEERING

CONCRETE STRUCTURES; CURRENT EDITION.
E. AMERICAN CONCRETE INSTITUTE, ACI 301, SPECIFICATIONS FOR STRUCTURAL CONCRETE.
F. AMERICAN INSTITUTE OF STEEL CONSTRUCTION, AISC 15TH EDITION, STEEL CONSTRUCTION MANUAL.
G. AMERICAN WELDING SOCIETY, AWS D1.1 CURRENT EDITION, STRUCTURAL WELDING CODE.

SHOP DRAWINGS
A. SUBMIT SHOP DRAWINGS TO THE ARCHITECT/ENGINEER FOR REVIEW PRIOR TO FABRICATION OF THE

FOLLOWING ITEMS:
i REINFORCING STEEL FOR ALL CONCRETE.
ii STEEL ANGLES & BENT PLATES W/ WELDED STUDS.
iii CONCRETE BLOCKOUTS.

A. SUBMIT PRODUCT OR MATERIAL INFORMATION TO THE ENGINEER FOR REVIEW FOR THE FOLLOWING
ITEMS:
i CONCRETE MIX DESIGNS AND ADMIXTURES.
ii NON-SHRINK GROUT.
iii EXPANSION BOLTS.
iv ADHESIVE ANCHORS.

A. OCCUPANCY OR USE; IBC TABLE 1607.1:  RECREATION
i RISK CATEGORY; ASCE-7 TABLE 1.5-2:  II

B. LIVE LOADS:
i FLOOR LIVE LOAD:

(a) GENERAL LOADING:  100 PSF
(b) GATE LOADS:  PER OHI

C. SNOW LOADS:
(a) N/A

D. DEAD LOADS:
i GATE & SLAB SELF-WEIGHT

E. WIND:
i BASIC WIND SPEED, V=103 MPH
ii SITE WIND EXPOSURE:  C

F. EARTHQUAKE:
i SEISMIC IMPORTANCE FACTOR, Ie:  1.00
ii MAPPED SPECTRAL RESPONSE ACCELERATION:

(a) SHORT PERIOD, Ss:  1.356
(b) 1-SECOND, S1:  0.492

iii SOIL SITE CLASS:  D (DEFAULT)
iv DESIGN SPECTRAL RESPONSE ACCELERATION PARAMETERS:

(a) SHORT PERIOD, Sds:  1.085
(b) 1-SECOND, Sd1:  0.560

v SEISMIC DESIGN CATEGORY:  D
F. SOIL DESIGN PARAMETERS (NINYO & MOORE, 800429001 R, JAN. 10, 2025):

i NET ALLOWABLE SOIL BEARING PRESSURES; Qn = 1200 PSF (SPREAD FOOTINGS)
  Qn = 1800 PSF (MAT FND'S)

ii NATIVE SOIL UNIT WEIGHT, Ws = 120 PCF (ASSUMED)
iii GROUND WATER (GW) ELEVATION

(a) NORMAL = ± 4294.00
iv EQUIVALENT DRAINED FLUID PRESSURES (ABOVE GW)

(a) ACTIVE; Ka = 36 PCF
(b) AT REST; Kr = 54 PCF
(c) PASSIVE; Kp = 330 PCF

v COEFICIENT OF FRICTION, SOIL TO CONCRETE; F = 0.38
vi MODULUS OF SUBGRADE REACTION; Km = 100 PCI
vii FROST DEPTH; Df = 2'-6"

DESIGN CRITERIA

A. ALL FOOTINGS TO BE PLACED ON FIRM UNDISTURBED COURSE ALLUVIAL SOIL (DEFINED IN
GEOTECHNICAL REPORT), INORGANIC MATERIAL.  PROOF ROLL SUB-GRADE PRIOR TO PLACING
CONCRETE WHERE THE MATERIAL HAS BEEN DISTURBED BY THE EXCAVATING EQUIPMENT.

B. ALL PIERS AND FOOTINGS OUTSIDE OR AT THE PERIMETER OF THE STRUCTURE, OR IN OTHER UNHEATED
AREAS SHALL BE SET TO A DEPTH OF AT LEAST 30-IN. BELOW FINISH GRADE, UNLESS OTHER WISE NOTED
ON THE PLANS.

C. ALLOWABLE BEARING PRESSURE FOR ALL SPREAD FOOTINGS QA = 1,200 PSF & MAT FOUNDATIONS QA =
1,800 PSF.

D. LOCAL AREAS OF SOFT AND/OR UNACCEPTABLE MATERIAL ENCOUNTERED AT BOTTOM OF FOOTING
ELEVATIONS INDICATED ON THE PLANS MUST BE OVER-EXCAVATED AND BROUGHT UP TO DESIGN GRADE
WITH COMPACTED STRUCTURAL FILL OR LEAN CONCRETE FILL.

E. ALL STRUCTURAL FILL AND/OR BACKFILL SHALL BE GRANULAR, FREE DRAINING, MATERIAL; UNIFIED SOILS
CLASSIFICATION GW, GP, GM, OR SW; MAXIMUM AGGREGATE SIZE OF 3-IN. AND NO MORE THAN 7%
PASSING A NUMBER 200 SIEVE.  MATERIAL SHALL BE PLACED IN LIFTS NO GREATER THAN 6-IN. IN DEPTH
AND COMPACTED TO 95% OF MAXIMUM DENSITY AS DETERMINED PER ASTM D1557 AND WRAPPED IN 4 OZ.
NON-WOVEN FILTER FABRIC.

F. DESIGN FOR THE MITIGATION OF SUBSURFACE WATER FLOW AND/OR PERCHED WATER TABLES SHALL BE
THE RESPONSIBILITY OF OTHERS.

G. AS INDICATED ON THE PLANS ALL EXCAVATED AREAS UNDERNEATH CONCRETE STRUCTURES/SLABS
SHALL BE BACKFILLED WITH CONTROLLED DENSITY FILL (CDF) OTHERWISE CALLED CONTROLLED LOW
STRENGTH MATERIAL (CLSM).  CDF SHALL BE A MIXTURE OF CEMENT, FINE AND COARSE AGGREGATE, FLY
ASH AND ADMIXTURES FORMULATED TO BE FLOWABLE AND SELF-CONSOLIDATING WITH A NET 28 DAY
COMPRESSIVE STRENGTH OF 200 TO 300 PSI. POUR IN MAXIMUM LIFTS OF 5 FT WITH 24-HR CURING
PERIOD BETWEEN EACH LIFT PER GEOTECHNICAL REPORT.

H. THE ENGINEER SHALL BE NOTIFIED IN WRITING IF ANY GROUND WATER, CLAY TYPE SOILS, DEBRIS OR
UNCONSOLIDATED MATERIALS ARE ENCOUNTERED DURING EXCAVATIONS FOR FOUNDATIONS.

I. DO NOT BACKFILL BASEMENT WALLS UNTIL SUPPORTING FLOORS ARE IN PLACE AND COMPLETE.
J. REFER TO THE FINAL PROJECT GEOTECHNICAL REPORT BY NINYO & MOORE DATED JAN. 10, 2025.

FOUNDATIONS

STRUCTURAL MATERIALS
A. STRUCTURAL BOLTS:  HIGH STRENGTH BOLTS SHALL BE ASTM F3125 GRADE A325. NUTS FOR HIGH

STRENGTH BOLTS SHALL CONFORM TO ASTM A563, GRADE DH, HEAVY HEX.
B. ANCHOR RODS:  ANCHOR RODS (BOLTS SET INTO CONCRETE) SHALL BE ASTM F1554, FY=55 KSI.  NUTS

FOR ANCHOR RODS SHALL CONFORM TO ASTM A563, GRADE A, HEAVY HEX.
C. THREADED STEEL RODS:  THREADED STEEL RODS SHALL CONFORM TO ASTM A36, FY=36 KSI.  NUTS FOR

THREADED RODS SHALL CONFORM TO ASTM A563, GRADE A, HEAVY HEX.
D. WASHERS:  ALL WASHERS SHALL CONFORM TO ASTM F436.
E. BOLT PLACEMENT:  ALL BOLTS SHALL BE ON MEMBER STANDARD GAGE LINES EXCEPT AS NOTED

OTHERWISE.
F. STAINLESS STEEL:

i ALL STEEL NOTED AS STAINLESS INCLUDING SHAPES, PLATES, BARS, PIPE, TUBING, FASTENERS,
ANCHOR RODS AND ASSOCIATED MISCELLANEOUS STEEL ITEMS SHALL BE STAINLESS STEEL, GRADE
304 OR 316; UNLESS SPECIFICALLY NOTED OTHERWISE.

ii STRUCTURAL SHAPES, PLATES & BARS:  ASTM A276 WITH FY = 30 KSI.
iii STRUCTURAL STEEL TUBING:  ROUND, SQUARE OR RECTANGULAR STRUCTURAL STEEL TUBING SHALL

BE ASTM A269 WITH FY = 35 KSI.
iv STRUCTURAL BOLTS:  ASTM A593 GRADE G OR H, MINIMUM FY = 65 KSI.
v NUTS:  ASTM A594 GRADE C OR D, HEAVY HEX NUTS.
vi WASHERS:  STAINLESS STEEL GRADE 304 OR 316, MINIMUM FY = 30 KSI.
vii ANCHOR RODS (SET IN CONCRETE):  ASTM A593 GRADE 304, MIN. FY = 30 KSI.
viii THREADED BRACING RODS: ASTM A193 GRADE B8, MINIMUM FY=65 KSI
ix PIPE:  ASTM A312, MINIMUM FY = 30 KSI.
x ROUND OR SQUARE TUBING:  TUBING SHALL CONFORM TO ASTM A269, MINIMUM FY = 35 KSI.

G. PROJECT CONCRETE MIX TYPES:  CONCRETE SHALL BE PROPORTIONED AND FURNISHED FOR THE
VARIOUS PROJECT USES AS INDICATED ON THE PLANS AND AS FOLLOWS:

i M3000-UTL:  CONCRETE SURROUNDING UTILITY CONDUIT PASSING UNDER CONCRETE STRUCTURES:
FC = 3,000 PSI, ABSOLUTE WATER-CEMENT RATIO BY WEIGHT = 0.5, AIR CONTENT = 6% (+/- 1.5%), MAX
AGGREGATE SIZE = 0.5".

ii M4500-STD:  STANDARD EXTERIOR CONCRETE MIX FOR ALL OUT-OF-RIVER CONCRETE INCLUDING
SLABS, WALLS, AND FOUNDATIONS:   FC = 4,500 PSI, ABSOLUTE WATER-CEMENT RATIO BY WEIGHT =
0.45, AIR CONTENT = 6% (+/- 1.5%).

iii M4500-SYN:  STANDARD EXTERIOR STRUCTURAL CONCRETE MIX WITH SECONDARY SYNTHETIC FIBER
REINFORCEMENT.  FOR ALL IN-RIVER CONCRETE INCLUDING STRUCTURAL WALLS, SLABS, AND
FOUNDATIONS:  FC = 4,500 PSI, ABSOLUTE WATER-CEMENT RATIO BY WEIGHT = 0.45, AIR CONTENT =
6% (+/- 1.5%)

iv M-SLURRY:  SLURRY CONCRETE FOR HORIZONTAL CONSTRUCTION JOINTS IN WALLS.  A FLOWABLE
MIX CONSISTING OF SAND, 3/8-INCH MAXIMUM AGGREGATE, WATER AND A MINIMUM 1,150 POUNDS OF
CEMENT PER CUBIC YARD.

v M-CDF:  MIX FOR CONTROLLED DENSITY FILL (CDF) OR CONTROLLED LOW STRENGTH MATERIAL
(CLSM).  CDF SHALL BE A MIXTURE OF CEMENT, FINE AND COARSE AGGREGATE, FLY ASH AND
ADMIXTURES FORMULATED TO BE FLOWABLE AND SELF-CONSOLIDATING WITH A NET 28 DAY
COMPRESSIVE STRENGTH OF 200 TO 300 PSI.

H. CONCRETE MIX COMPONENTS.
i A WATER-REDUCING ADMIXTURE CONFORMING TO ASTM C494, USED IN STRICT CONFORMANCE WITH

THE MANUFACTURERS INSTRUCTIONS, SHALL BE INCORPORATED IN ALL CONCRETE MIX DESIGNS.
ii FOR ALL WATER-RETAINING CONCRETE STRUCTURAL WALLS AND SLABS, A HIGH-RANGE

WATER-REDUCING (HRWR) ADMIXTURE CONFORMING TO ASTM C494, TYPE F OR G, SHALL BE USED.
THE TOTAL SLUMP SHALL BE LESS THAN 10-IN.

iii HIGHER WATER-CEMENT RATIOS THAN SHOWN ABOVE MAY BE USED IF SUBSTANTIATED IN
ACCORDANCE WITH ACI 318.

iv FLY-ASH CONFORMING TO ASTM C618 TYPE F OR C, MAY REPLACE UP TO 20% OF THE CEMENT
CONTENT, PROVIDED THAT THE MIX STRENGTH IS SUBSTANTIATED BY TEST DATA.

(a) WHERE 15% - 20% OF FLY-ASH IS INCORPORATED, ADDITIONAL TEST CYLINDERS SHALL BE TAKEN
FOR A 56 DAY BREAK TEST.

v CEMENT:  ASTM C150 TYPE II/ASTM C595 TYPE IL(10)(MS)
vi CEMENT:  ASTM C845 TYPE K FOR SHRINKAGE COMPENSATING MIXES.
vii WATER:  CLEAN & POTABLE.
viii AIR ENTRAINING AGENT:  ASTM C260.  EXCEPT WHERE NOTED NON-AIR ENTRAINED.
ix AGGREGATE:  0.75-INCH MAXIMUM AGGREGATE PER ASTM C33. UNLESS NOTED OTHERWISE.

(b) EXPOSURE CLASS W2 APPLIES, THEREFORE, CONCRETE SUPPLIER TO PROVIDE EVALUATION THAT
AGGREGATES USED IN MIX ARE NON-REACTIVE TO ALKALI-SILICA NOR ALKALI-CARBONATE
ACCORDING TO ASTM C1778.

x MIX PROPORTIONING:  ACI 211.1 AND 350R.
I. CONCRETE ACCESSORIES:

i REINFORCING STEEL: REINFORCING STEEL SHALL CONFORM TO ASTM A615 GRADE 60; #3 BARS MAY
BE GRADE 40.

ii REINFORCING STEEL TO BE WELDED: ALL REINFORCING STEEL TO BE WELDED SHALL CONFORM TO
ASTM A706 GRADE 60, LOW-ALLOY, DEFORMED REINFORCING STEEL.

iii WELDED WIRE FABRIC: ASTM A185 OR A497.
iv WIRE:  PLAIN WIRE SHALL CONFORM TO ASTM A 82.  DEFORMED WIRE SHALL CONFORM TO ASTM A496.
v JOINTING MATERIALS:  IN ACCORDANCE WITH ACI 350, ALL JOINTING MATERIALS INCLUDING

WATER-STOPS, EXPANSION JOINTS AND SEALANTS SHALL BE RESISTANT TO CHEMICAL ATTACK FOR
THE DESIGN LIFE OF THE FACILITY.  SEALANTS SHALL CONFORM TO ASTM C920 AND FEDERAL
SPECIFICATION TT-S-00227E AND PVC WATER-STOP SHALL CONFORM TO ASTM D570, ASTM D746, ASTM
D1149 AND CRD-C572.

vi SYNTHETIC FIBER REINFORCEMENT.  WHERE CALLED FOR IN THE MIX DESIGN, THE CONCRETE SHALL
CONTAIN SECONDARY SYNTHETIC FIBER REINFORCEMENT AS FOLLOWS:

(a) STANDARD: ASTM C1116
(b) MANUFACTURERS:  PROPES CONCRETE SYSTEMS CORP.
(c) TYPE:  FIBERMESH 300
(d) APPLICATION RATE:  1.5 POUNDS PER CUBIC YARD
(e) EXECUTION:  ADD SYNTHETIC REINFORCEMENT IN ACCORDANCE WITH THE MANUFACTURER'S

WRITTEN INSTRUCTIONS.
J. NON-SHRINK GROUT:  ALL NON-SHRINK GROUT NOTED ON THE PLANS SHALL BE NON-SHRINK,

NON-METALLIC GROUT WITH A MINIMUM 28-DAY COMPRESSIVE STRENGTH OF 7,000 PSI.
K. EXPANSION BOLTS:  BOLTS NOTED ON THE PLANS AS EXPANSION BOLTS SHALL BE HILTI KWIK BOLT 3,

STUD ANCHORS; SIZE AND EMBEDMENT AS NOTED ON THE DRAWINGS, INSTALLED PER THE
MANUFACTURERS RECOMMENDATIONS; OR AN APPROVED EQUAL.

L. SHEAR CONNECTOR/STUDS:  SHEAR CONNECTOR/STUDS SHALL BE NELSON HEADED ANCHORS WITH
FLUXED ENDS OR APPROVED CONFORMING TO AWS D1.1, TYPE B HEADED STUDS MADE FROM ASTM
A108 GRADE 1010-1020 LOW-CARBON STEEL.  SHEAR CONNECTOR/STUDS SHALL BE AUTOMATICALLY
END-WELDED WITH THE MANUFACTURERS STANDARD EQUIPMENT IN ACCORDANCE WITH THEIR
RECOMMENDATIONS.

M. HEADED ANCHOR/STUDS:  HEADED ANCHOR/STUDS SHALL BE NELSON HEADED ANCHORS WITH FLUXED
ENDS OR APPROVED CONFORMING TO AWS D1.1, TYPE A HEADED STUDS MADE FROM ASTM A108 GRADE
1010-1020 LOW-CARBON STEEL.  SHEAR CONNECTOR/STUDS SHALL BE AUTOMATICALLY END-WELDED
WITH THE MANUFACTURERS STANDARD EQUIPMENT IN ACCORDANCE WITH THEIR RECOMMENDATIONS.

N. DEFORMED BAR ANCHORS (DBA):  DEFORMED BAR ANCHORS SHALL MEET THE REQUIREMENTS OF AWS
D1.1, DEFORMED BAR ANCHORS, MADE FORM ASTM A496 MATERIAL WITH A MINIMUM YIELD STRENGTH
OF FY=70 KSI.  DEFORMED BAR ANCHORS SHALL BE AUTOMATICALLY END-WELDED WITH THE
MANUFACTURER'S STANDARD EQUIPMENT IN ACCORDANCE WITH THEIR RECOMMENDATIONS.

SUBMITTALS

SPECIAL INSPECTIONS
1. SPECIAL INSPECTIONS PER IBC CHAPTER 17 ARE REQUIRED FOR THE FOLLOWING ITEMS: 

"C" INDICATES CONTINUOUS, "P" INDICATES PERIODIC.
A. SOILS. BY GEOTECHNICAL ENGINEER.    FREQUENCY

i SITE PREPARATION: P
ii FILL MATERIAL VERIFICATION: C
iii FILL PLACEMENT AND COMPACTION: C
iv LIFT THICKNESS: C

B. CONCRETE.
i REINFORCEMENT PLACEMENT: P
ii REINFORCING WELDING:  REFER TO STEEL WELDING REQUIREMENTS.
iii PLACEMENT OF CAST-IN-PLACE ANCHORS: P
iv VERIFICATION OF USE OF REQUIRED MIX: P
v CONCRETE PLACEMENT: C
vi VERIFICATION OF IN-SITU CONCRETE PRIOR TO REMOVAL OF FORMS AND

SHORES FROM ELEVATED BEAMS AND SLABS: P
C. POST INSTALLED CONCRETE ANCHORS.

i INSTALLATION: C
D. ALL SPECIAL INSPECTIONS SHALL BE PERFORMED BY ICC CERTIFIED INSPECTORS.
E. FOR ADHESIVE ANCHOR INSPECTION REQUIREMENTS REFER TO THE IBC.
F. SHRINKAGE COMPENSATING OR REDUCING CONCRETE MIXES:

i TO DOCUMENT AND VERIFY SHRINKAGE CHARACTERISTICS OF SHRINKAGE COMPENSATING OR
REDUCED CONCRETE MIX DESIGNS, PROVIDE (3) RECORD SHRINKAGE TESTS FOR EACH SUCH MIX.
TEST EACH SAMPLE PER ASTM C157.

CONCRETE FINISHING
A. FORMED CONCRETE SURFACES.  AFTER REMOVAL OF FORMS, GIVE EACH FORMED SURFACE ONE OR

MORE OF THE FOLLOWING FINISHES IN CONFORMANCE WITH ACI 301 FINISHING FORMED SURFACES.
i CONCRETE STRUCTURES:

(a) CONCRETE FOOTINGS AND FOUNDATIONS NOT EXPOSED TO VIEW.  PROVIDE AN AS-CAST FINISH.
(b) FOUNDATION WALL AND OTHER SURFACES BELOW GRADE AND NOT EXPOSED TO VIEW.  PROVIDE A

SURFACE FINISH TYPE SF-1.0.
(c) EXTERIOR AND TOP SURFACES EXPOSED TO VIEW TO 6-INCHES BELOW GRADE.  PROVIDE A

SURFACE FINISH TYPE SF-2.0.
ii LIQUID RETAINING OR RIVER FACING CONCRETE STRUCTURES:

(a) SURFACES FROM TOP OF WALL TO FLOOR SLAB, EXTERIOR AND TOP SURFACES EXPOSED TO VIEW
TO 6-INCHES BELOW GRADE.  PROVIDE A GROUT-CLEANED FINISH.  PRESSURE-WASH ALL
CONCRETE SURFACES TO RECEIVE A GROUT-CLEANED FINISH WITH HIGH-PRESSURE WATER PRIOR
TO GROUTING.  (ALTERNATE, PROVIDE A SURFACE FINISH TYPE SF-3.0.)

(b) SURFACES BELOW GRADE AND NOT EXPOSED TO VIEW.  PROVIDE A SURFACE FINISH TYPE SF-2.0.
B. UNFORMED CONCRETE SURFACES.  UNFORMED CONCRETE SURFACES INCLUDING THE TOP SURFACE OF

ALL CONCRETE SLAB ON GRADE SLABS SHALL BE FINISHED IN ACCORDANCE WITH ACI 301 AND ACI 302.
(a) FOR THE TOP SURFACES OF WALLS, PROVIDE A SCRATCHED FINISH.
(b) ALL IN-RIVER SLABS SHALL RECEIVE A TROWELED FINISH.
(c) PROVIDE A NONSLIP BROOM FINISH FOR OUT-OF-RIVER SLAB SURFACES AND WHERE INDICATED ON

THE PLANS.
C. SAWED CONTRACTION JOINTS.  CONFORM TO ACI 301.
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DETAILS OF REINFORCEMENT
A. PLACEMENT OF ALL REINFORCING STEEL WITHIN CONCRETE STRUCTURES SHALL BE IN CONFORMANCE

WITH ACI 318/350.
B. REINFORCING STEEL HOOKS, BENDS, TIES, SPLICES AND OTHER REINFORCEMENT DETAILS SHALL BE IN

ACCORDANCE WITH ACI 315, GUIDE TO PRESENTING REINFORCING STEEL DESIGN DETAILS.
C. SPACING LIMITS FOR REINFORCEMENT SHALL BE IN CONFORMANCE WITH ACI 318/350.
D. CONCRETE PROTECTION FOR REINFORCEMENT.  UNLESS NOTED ELSEWHERE ON THE DRAWINGS, ALL

REINFORCING STEEL SHALL HAVE THE FOLLOWING CONCRETE COVER:
i FOR NON-LIQUID CONTAINING OR OUT-OF-RIVER CONCRETE STRUCTURES; PER ACI 318:

(a) CONCRETE CAST AGAINST EARTH:  3.00 INCH
(b) CONCRETE EXPOSED TO EARTH OR WEATHER:
· NO. 5 OR SMALLER BARS:  1.50-INCH
· NO. 6 OR LARGER BARS:  2.00-INCH

(c)  CONCRETE NOT EXPOSED TO EARTH OR WEATHER:
· NO. 11 OR SMALLER BARS:  0.75-INCH
· NO. 14 OR LARGER BARS:  1.50-INCH

(d)  BEAMS AND COLUMNS:
· PRIMARY REINFORCEMENT, TIES, STIRRUPS, OR SPIRALS:  1.50-INCH

ii FOR LIQUID CONTAINING OR IN-RIVER CONCRETE STRUCTURES; PER ACI 350:
(a) CONCRETE CAST AGAINST EARTH:  3.00 INCH
(b) CONCRETE EXPOSED TO EARTH, LIQUID OR WEATHER:
· SLABS AND JOINTS:  3.00-INCH
· WALLS:  3.00-INCH

(c)   BEAMS AND COLUMNS:
· TIES, STIRRUPS, OR SPIRALS:  3.00-INCH
· PRIMARY REINFORCEMENT:  3.00-INCH

(d)   FOOTINGS AND BASE SLABS:
· FORMED SURFACES:  3.00-INCH
· TOP OF FOOTINGS AND BASE SLABS:  3.00-INCH

E. CONCRETE BLOCKS OR PLASTIC-COATED BAR CHAIRS SHALL BE PROVIDED FOR SUPPORT OF ALL SLAB
REINFORCING STEEL, SUFFICIENT IN NUMBER TO PREVENT SETTLEMENT OR SAGGING, BUT IN NO CASE
SHALL SUCH SUPPORT BE CONTINUOUS.  METAL CLIPS OR SUPPORTS SHALL NOT BE PLACED IN CONTACT
WITH THE FORMS OR THE SUB-GRADE.

F. DOWELS AND ANCHOR BOLTS SHALL BE WIRED OR OTHERWISE HELD IN CORRECT POSITION PRIOR TO
PLACING CONCRETE.  CARE SHALL BE TAKEN TO ENSURE THAT DOWELS AND ANCHOR BOLTS REMAIN
PLUM AFTER CONCRETE IS POURED AND VIBRATED.  IN NO CASE SHALL DOWELS OR ANCHOR BOLTS BE
STABBED INTO FRESHLY POURED CONCRETE!

G. PROVIDE DOWELS IN FOOTINGS AND AT CONSTRUCTION JOINTS TO MATCH VERTICAL REINFORCING BAR
SIZE AND SPACING, UNLESS OTHERWISE NOTED ON THE DRAWINGS.

H. COORDINATE PLACEMENT OF DOWELS INTO MASONRY OR BRICK WALLS WITH THE MASONRY SHOP
DRAWINGS.

I. WHERE DRILLED IN ANCHORS ARE TO BE POST-INSTALLED INTO CONCRETE SURFACES TAKE CARE TO
LOCATE REINFORCING STEEL SO THAT IT WILL NOT INTERFERE WITH THE DRILLING OPERATIONS.  MOVE
BARS PLUS OR MINUS 1 TO 2 INCHES IN ORDER TO AVOID DRILLING CONFLICTS.

J. ALL BAR BENDS, HOOKS, SPLICES AND OTHER REINFORCING STEEL DETAILS SHALL CONFORM TO THE
REQUIREMENTS OF ACI 315.

K. UNLESS OTHERWISE NOTED ON THE PLANS ALL BARS SHALL BE SPLICED WITH A MINIMUM CLASS B LAP
SPLICE; LAP SPLICES OF DEFORMED BARS AND DEFORMED WIRE IN COMPRESSION ZONES MAY BE CLASS
A SPLICES.

L. AT ALL CORNERS AND WALL INTERSECTIONS PROVIDE BENT BARS TO MATCH THE HORIZONTAL
REINFORCING STEEL AND IN ACCORDANCE WITH THE TYPICAL CORNER REINFORCING DETAILS.

M. CHAMFER ALL EXPOSED CORNERS AND FILLET ENTRANT ANGLES 3/4” UNLESS OTHERWISE NOTED ON THE
DRAWINGS.

N. WATERSTOP.  ALL CONTROL AND CONSTRUCTION JOINTS IN LIQUID-RETAINING STRUCTURES SHALL BE
DOWELED, KEYED AND PROVIDED WITH CONTINUOUS WATERSTOP, PER THE TYPICAL DETAILS,
TECHNICAL SPECIFICATIONS OR AS DIRECTED BY THE PROJECT ENGINEER.

O. AT SLAB AND WALL OPENINGS PROVIDE A MINIMUM OF (4) #5 BARS: OVER, UNDER AND AT EITHER SIDE OF
THE OPENINGS.  EXTEND THESE BARS A MINIMUM OF 24” PAST THE OPENING EDGE.  PROVIDE (1) MATT OF
(4) #5 BARS FOR WALLS OR SLABS WITH SINGLE-LAYER REINFORCING AND (2) MATTS OF (4) #5 BARS FOR
DOUBLE-LAYER REINFORCING WALLS OR SLABS.  PROVIDE #4, 4'-0” LONG DIAGONAL BARS AT EACH
RE-ENTRANT CORNER IN SLABS; (1) BAR FOR SLABS WITH SINGLE LAYER REINFORCING AND (2) BARS FOR
SLABS WITH DOUBLE LAYER REINFORCING.

ADHESIVE ANCHORS
A. MATERIALS

i THE ADHESIVE ANCHOR SYSTEM USED FOR POST-INSTALLED ANCHORAGE TO CONCRETE SHALL
CONFORM TO THE REQUIREMENTS OF THE MOST RECENTLY PUBLISHED ACI 355.4, QUALIFICATION
OF POST INSTALLED ADHESIVE ANCHORS IN CONCRETE AND COMMENTARY.  THE ANCHOR
SYSTEM SHALL BE ONE OF THE FOLLOWING:

(i) SIMPSON SET-3G
(ii) HILTI HIT-HY 200-R V3
(iii) APPROVED EQUAL MEETING ACI 355.4 AND THE FOLLOWING MINIMUM STRESS VALUES.

1. CRACKED CONCRETE BOND STRESS, Tcr=760 PSI FOR 0.75-INCH DIAMETER THREADED
ROD ANCHOR.

2. UNCRACKED CONCRETE BOND STRESS, Tuncr=1,710 PSI FOR 0.75-INCH DIAMETER
THREADED ROD ANCHOR.

ii ANCHOR ROD TYPE AND MATERIAL SHALL BE AS SPECIFIED.
iii NUTS, WASHERS, AND OTHER HARDWARE USED WITH AN ALL-THREADED BAR ADHESIVE ANCHOR

SYSTEM SHALL HAVE A MATERIAL OR AN ALLOY DESIGNATION THAT MATCHES THE ALL-THREAD
MATERIAL OR ALLOY.  GALVANIZED ASSEMBLIES SHALL BE HOT-DIPPED IN ACCORDANCE WITH
ASTM A153 CLASS C.

B. GENERAL INSTALLATION GUIDELINES.
i CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 2,500 PSI AT THE TIME OF

ADHESIVE ANCHOR INSTALLATION.
ii CONCRETE TEMPERATURE AT THE TIME OF ADHESIVE ANCHOR INSTALLATION SHALL BE AT LEAST

50-DEGREES F.
iii EMBEDMENT DEPTH AND ANCHOR PROJECTION FROM THE CONCRETE SURFACE SHALL BE AS

SHOWN ON THE DRAWINGS OR DETAILS OR AS NECESSARY FOR THE PARTICULAR ANCHOR OR
GROUP OF ANCHORS BEING INSTALLED.

C. INSTALLATION TECHNIQUES.
i ADHESIVE ANCHORS SHALL BE INSTALLED BY QUALIFIED PERSONNEL TRAINED TO INSTALL

ADHESIVE ANCHORS IN ACCORDANCE WITH THE SPECIFICATIONS.  POST INSTALLED ADHESIVE
ANCHORS SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S PRINTED
INSTRUCTIONS (MPII).

ii INSTALLATION OF ADHESIVE ANCHORS HORIZONTALLY OR UPWARDLY INCLINED SHALL BE
PERFORMED BY PERSONNEL CERTIFIED BY THE ACI/CRSI ADHESIVE ANCHOR INSTALLER
CERTIFICATION PROGRAM.  THE INSTALLER'S QUALIFICATIONS SHALL BE SUBMITTED AND
APPROVED BY THE LICENSED DESIGN PROFESSIONAL.

iii ANCHORS SHALL BE INSTALLED IN HOLES DRILED WITH A ROTARY IMPACT HAMMER DRILL OR
ROCK DRILL.

iv ANCHOR HOLES SHALL BE THOROUGHLY CLEANED PRIOR TO ADHESIVE INJECTION, AS REQURIED
BY MPII.

v ANCHORS TO BE INSTALLED IN ADHESIVE SHALL BE CLEAN, OIL-FREE AND FREE OF LOOSE RUST,
PAINT OR OTHER COATING.

D. FIELD QUALITY CONTROL.
i ADHESIVE ANCHORS INSTALLED IN HORIZONTALLY OR UPWARDLY INCLINED ORIENTATIONS SHALL

BE CONTINUOUSLY INSPECTED DURING INSTALLATION BY AN INSPECTOR SPECIFICALLY
APPROVED FOR THE PURPOSE BY THE BUILDING OFFICIAL.

ii ADHESIVE ANCHORS SHALL BE PROOF TESTED AS FOLLOWS:
(a) A MINIMUM OF 10 PERCENT OF THE HORIZONTALLY OR UPWARDLY INCLINED INSTALLED

ADHESIVE ANCHORS SHALL BE PROOF TESTED IN TENSION BY AN INDEPENDENT TESTING
LABORITORY.

(b) TENSION TESTING SHALL BE PERFORMED IN ACCORDANCE WITH ASTM E488
(c) THE ADHESIVE ANCHORS SHALL BE TENSION PROOF TESTED TO THE FOLLOWING LOADS:
(i) 0.75-INCH DIAMETER ANCHOR WITH 9-INCH EMBEDMENT, Pt=50 KIPS.
(ii) 1.00-INCH DIAMTER ANCHOR WITH 12-INCH EMBEDMENT, Pt=75 KIPS

iii ANCHORS SHALL HAVE NO VISIBLE INDICATIONS OF DISPLACEMENT OR DAMAGE DURING OR
AFTER PROOF LOAD APPLICATION, CONCRETE CRACKING IN THE VICINITY OF THE ANCHOR AFTER
LOADING SHALL BE CONSIDERED A FAILURE.

iv IF MORE THAN 15 PERCENT OF THE TESTED ADHESIVE ANCHORS FAIL TO ACHIEVE THE SPECIFEID
PROOF LOAD WITHIN THE LIMITS DEFINED ON THESE DRAWINGS, 100 PERCENT OF THE SAME
DIAMETER AND TYPE AS THE FAILED ANCHOR SHALL BE PROOF TESTED, UNLESS OTHERWISE
DIRECTED BY THE LICENSED DESIGN PROFESSIONAL.

A. CONCRETE FLOORS AND SLABS SHALL BE CONSTRUCTED IN ACCORDANCE WITH ACI 302, CONCRETE
FLOOR AND SLAB CONSTRUCTION.  PROVIDE THE FOLLOWING CLASS CONCRETE FLOOR SLABS UNLESS
OTHERWISE NOTED ON THE DRAWINGS:
i INTERIOR OFFICES, LABORATORY SPACES AND OTHER AREAS RECEIVING ONLY LIGHT FOOT

TRAFFIC:  CLASS 1 OR 2 FLOOR DEPENDING ON FINAL FLOOR COVERING.
ii INTERIOR GARAGE, INDUSTRIAL OR WORK AREAS SUBJECT TO EQUIPMENT OR TRAFFIC LOADS:

CLASS 6 FLOOR WITH A SPECIAL METALLIC OF MINERAL AGGREGATE SURFACE HARDENER.
iii EXTERIOR STRUCTURAL FLOOR SLABS SUBJECT TO FOOT AND MAINTENANCE TRAFFIC LOADS:

CLASS 4 OR 5 FLOOR.  PROVIDE A NONSLIP FINISH TO ALL WALKING SURFACES.
B. PLACING, CONSOLIDATING, AND FINISHING.  FOLLOW THE RECOMMENDATIONS GIVEN IN ACI 302.

CONCRETE FLOORS AND SLABS

A. CONCRETE TANKS, VAULTS, WELLS AND OTHER STRUCTURES INTENDED TO RETAIN AND HOLD WATER
OR OTHER LIQUIDS SHALL BE WATER-TIGHT STRUCTURES.  THE WATER-RESISTING WALLS AND FLOOR
SLABS SHALL BE OF MONOLITHIC CONCRETE CONSTRUCTION WITH WATER-TIGHT JOINTS,
CONSTRUCTED AS INDICATED ON THE PLANS OR AS DIRECTED BY THE PROJECT ENGINEER.
WATER-RESISTING WALLS AND FLOORS SHALL BE UNIFORM IN FINISHED CONSTRUCTION FREE OF
SPALLS, POCKETS, BLEMISHES AND OR CRACKS THAT MAY WEEP OR LEAK.

B. CRACKS FOUND IN WATER-RESISTING WALLS, FLOORS AND/OR FOUNDATION SLABS THAT MAY WEEP
OR LEAK SHALL BE REPAIRED AND/OR SEALED PER THE PROJECT SPECIFICATIONS, NOTES OR AS
APPROVED BY THE PROJECT ENGINEER.

WATER-RETAINING CONCRETE STRUCTURES

FORMWORK
A. FORMS SHALL RESULT IN A FINAL STRUCTURE THAT CONFORMS TO SHAPES, LINES, AND DIMENSIONS OF

THE MEMBERS AS REQUIRED BY THE DESIGN DRAWINGS AND SPECIFICATIONS.
i DESIGN OF FORMWORK SHALL BE IN ACCORDANCE WITH ACI 318/350.
ii FORMWORK SHALL BE IN ACCORDANCE WITH ACI 347, GUIDE TO FORMWORK FOR CONCRETE.

B. SPECIAL FORMWORK DESIGN.  FORMWORK AS LISTED IN THIS SECTION SHALL BE DESIGNED PER ACI 347
BY A PROFESSIONAL STRUCTURAL ENGINEER CURRENTLY REGISTERED IN THE STATE OF UTAH.  DESIGN
CALCULATIONS AND FORMWORK PLANS AND DETAILS, SEALED AND SIGNED BY THE FORMWORK
ENGINEER OF RECORD SHALL BE SUBMITTED UNDER THE DEFERRED SUBMITTAL SECTION OF THE
PROJECT SPECIFICATIONS.  SUBMIT SPECIAL FORMWORK DESIGNS FOR THE FOLLOWING ITEMS:

C. TOLERANCES FOR FINISHED CONCRETE SURFACES SHALL MEET THE FOLLOWING REQUIREMENTS, CLASS
OF SURFACE IS PER ACI 347:
i FOOTINGS:  CLASS C
ii FOUNDATION WALLS:  CLASS B
iii ABOVE GRADE CONCRETE NOT VISIBLE TO SIGHT:  CLASS B
iv ABOVE-GRADE CONCRETE VISIBLE TO SIGHT:  CLASS A

D. REMOVAL OF FORMS.
i CONCRETE FORMS SHALL NOT BE REMOVED UNTIL THE RETAINED CONCRETE HAS REACHED THE

FOLLOWING MINIMUM PERCENTAGE OF THE REQUIRED 28 DAY COMPRESSIVE STRENGTH:
(a) FOOTINGS AND BASE SLABS ON GRADE:  50% OF F'C.
(b) FOUNDATION WALLS AND COLUMNS:  67% OF F'C.
(c) ELEVATED STRUCTURAL SLABS, BEAMS AND JOISTS:  95% F'C.

ii WHERE CONCRETE CYLINDER TESTS ARE NOT AVAILABLE FOR STRENGTH VERIFICATION THE
FOLLOWING GUIDE MAY BE USED WHEN PERMITTED BY THE PROJECT ENGINEER:
(a) FOOTINGS AND BASE SLABS ON GRADE:  12 HOURS.
(b) FOUNDATION WALLS AND COLUMNS:  24 HOURS.
(c) ELEVATED STRUCTURAL SLABS, BEAMS AND JOISTS:
· SPANS UNDER 10-FEET:  4 DAYS
· SPANS BETWEEN 10-FEET AND 15-FEET.:  7 DAYS.
· SPANS BETWEEN 15-FEET AND 20-FEET:  10 DAYS
· SPANS GREATER THAN 20-FEET:  BY CYLINDER STRENGTH VERIFICATION ONLY.

E. EMBEDMENTS IN CONCRETE.
i CONDUITS, PIPES, AND SLEEVES OF ANY MATERIAL NOT HARMFUL TO CONCRETE AND WITHIN

LIMITATIONS OF ACI 318/350 SHALL BE PERMITTED TO BE EMBEDDED IN CONCRETE WITH APPROVAL
OF THE PROJECT ENGINEER, PROVIDED THEY ARE NOT CONSIDERED TO REPLACE STRUCTURALLY
THE DISPLACED CONCRETE, EXCEPT AS PROVIDED IN ACI 350.

ii CONDUITS AND PIPES OF ALUMINUM SHALL NOT BE EMBEDDED IN STRUCTURAL CONCRETE UNLESS
EFFECTIVELY COATED OR COVERED TO PREVENT ALUMINUM-CONCRETE REACTION OR
ELECTROLYTIC ACTION BETWEEN ALUMINUM AND STEEL.

F. CONSTRUCTION JOINTS.
i CONSTRUCTION JOINTS SHALL ONLY BE PLACED WHERE INDICATED ON THE PROJECT DRAWINGS OR

AS APPROVED BY THE PROJECT ENGINEER.
ii CONSTRUCTION JOINTS SHALL BE CONSTRUCTED IN ACCORDANCE WITH ACI 318/350.

CONCRETE QUALITY AND DETAILS
A. GENERAL.  CONCRETE SHALL BE PROPORTIONED TO PROVIDE AN AVERAGE COMPRESSIVE STRENGTH,

FC, AS PRESCRIBED IN ACI 318/350 AND SHALL SATISFY THE DURABILITY CRITERIA OF ACI 318/350.
B. CONCRETE PROPORTIONS.

i CONCRETE MIX PROPORTIONING SHALL BE IN ACCORDANCE WITH ACI 211.1; STANDARD PRACTICE
FOR SELECTING PROPORTIONS FOR NORMAL-DENSITY AND HIGH-DENSITY CONCRETE.

ii CONCRETE MIX PROPORTIONING FOR LIGHTWEIGHT CONCRETE SHALL BE IN ACCORDANCE WITH ACI
211.2; STANDARD PRACTICE FOR SELECTING PROPORTIONS FOR LIGHTWEIGHT CONCRETE.

C. CONCRETE MIX VERIFICATION:  CONCRETE MIX DESIGNS SHALL BE VERIFIED BY STANDARD 28-DAY
CYLINDER TESTS PER ASTM C39.

D. EVALUATION AND ACCEPTANCE OF CONCRETE.  CONCRETE SHALL BE TESTED IN ACCORDANCE WITH THE
REQUIREMENTS OF ACI 318/350.

E. MIXING & PLACING CONCRETE.  CONCRETE SHALL BE PREPARED, MIXED, PLACED AND CONSOLIDATED IN
ACCORDANCE WITH ACI 318/350 AND AS FOLLOWS:
i ACI 304; GUIDE FOR MEASURING, MIXING, TRANSPORTING, AND PLACING CONCRETE.
ii ACI 309; GUIDE FOR CONSOLIDATION OF CONCRETE.

F. MINIMUM TIME BETWEEN ADJACENT PLACEMENTS:
i NON-LIQUID RETAINING STRUCTURES:

(a) CONSTRUCTION JOINTS: FIVE (5) DAYS WET CURE, OR SEVEN (7) DAYS DRY CURE.
(b) CONTROL JOINTS:  TWO (2) DAYS.
(c) EXPANSION JOINTS:  ONE (1) DAY.

ii FLOOR SLABS:
(a) CONSTRUCTION JOINTS: SEVEN (7) DAYS WET CURE, OR TEN (10) DAYS DRY CURE.
(b) CONTROL JOINTS:  FOUR (4) DAYS.
(c) EXPANSION JOINTS:  ONE (1) DAY.

iii LIQUID RETAINING STRUCTURES:
(a) CONSTRUCTION JOINTS: TEN (10) DAYS WET CURE, OR FOURTEEN (14) DAYS DRY CURE.
(b) CONTROL JOINTS:  SIX (6) DAYS.

G. HORIZONTAL JOINTS IN REINFORCED CONCRETE WALLS:
i PROVIDE A LAYER OF SLURRY CONCRETE IN THE BOTTOM OF ALL HORIZONTAL WALL JOINTS, 1-INCH

MINIMUM TO 2-INCH MAXIMUM THICKNESS.  THOROUGHLY VIBRATE TO MIX CONCRETE & SLURRY
TOGETHER.

H. HORIZONTAL CONSTRUCTION JOINTS CONTAINING WATER-STOP.
i UNLESS OTHERWISE SPECIFICALLY DIRECTED, IN ALL HORIZONTAL CONSTRUCTION JOINTS IN NEW

CONCRETE CONSTRUCTION CONTAINING WATER-STOPS, PROVIDE AN INITIAL LAYER OF SLURRY MIX
TO AID IN CONSOLIDATION OF FRESHLY PLACED CONCRETE AT THE JOINT INTERFACE.

ii SLURRY MIX SHALL BE A MIXTURE OF 3/8-INCH MAXIMUM AGGREGATE, SAND, CEMENT AND WATER.
iii PLACE SLURRY MIX 2-INCH MINIMUM TO 4-INCH MAXIMUM IN THICKNESS.
iv PLACE WITH BUCKETS OR OTHER MEANS PERMITTING VISUAL VERIFICATION THAT ONLY ENOUGH

SLURRY MIX IS DEPOSITED IN THE VICINITY OF THE CONCRETE POUR TO MEET THE THICKNESS
REQUIREMENTS.

v PLACE CONCRETE OVER SLURRY MIX WHILE SLURRY MIX IS STILL FLOWABLE.
vi LIMIT INITIAL CONCRETE PLACEMENT ON TOP OF SLURRY MIX TO 12-INCHES IN THICKNESS.

THOROUGHLY VIBRATE AND CONSOLIDATE CONCRETE AND SLURRY MIX TOGETHER.
vii CONCRETE CURING.  CONCRETE SHALL BE MAINTAINED ABOVE 50-DEGREES F AND IN A MOIST

CONDITION FOR AT LEAST 7 DAYS AFTER PLACEMENT, EXCEPT WHEN CURED IN ACCORDANCE WITH
ACI 308 GUIDE TO EXTERNAL CURING OF CONCRETE.

I. COLD WEATHER REQUIREMENTS.  ADEQUATE EQUIPMENT SHALL BE PROVIDED FOR HEATING CONCRETE
MATERIALS AND PROTECTING CONCRETE DURING FREEZING OR NEAR-FREEZING WEATHER.  THE
RECOMMENDED PROCEDURES LISTED IN ACI 306; COLD WEATHER CONCRETING SHALL BE FOLLOWED.
i COLD WEATHER IS DEFINED AS A PERIOD WHEN, FOR MORE THAN 3 CONSECUTIVE DAYS, THE

FOLLOWING CONDITIONS EXIST:
(a) THE AVERAGE DAILY AIR TEMPERATURE IS LESS THAN 40-DEGREES F AND
(b) THE AIR TEMPERATURE IS NOT GREATER THAN 50-DEGREES F FOR MORE THAN ONE-HALF OF ANY

24-HOUR PERIOD.
J. HOT WEATHER REQUIREMENTS.  DURING HOT WEATHER, PROPER ATTENTION SHALL BE GIVEN TO

INGREDIENTS, PRODUCTION METHODS, HANDLING, PLACING, PROTECTION, AND CURING TO PREVENT
EXCESSIVE CONCRETE TEMPERATURES OR WATER EVAPORATION THAT COULD IMPAIR REQUIRED
STRENGTH OR SERVICEABILITY OF THE MEMBER OR STRUCTURE.  THE RECOMMENDED PROCEDURES
LISTED IN ACI 305; HOT WEATHER CONCRETING SHALL BE FOLLOWED.
i HOT WEATHER IS ANY COMBINATION OF THE FOLLOWING CONDITIONS THAT TENDS TO IMPAIR THE

QUALITY OF FRESHLY MIXED OR HARDENED CONCRETE BY ACCELERATING THE RATE OF MOISTURE
LOSS AND RATE OF CEMENT HYDRATION, OR OTHERWISE CAUSING DETRIMENTAL RESULTS:
(a) HIGH AMBIENT TEMPERATURE.
(b) HIGH CONCRETE TEMPERATURE.
(c) LOW RELATIVE HUMIDITY.
(d) WIND SPEED.
(e) SOLAR RADIATION.

K. ALL IN RIVER CONCRETE SHALL BE WET CURRED ACCORDING TO ACI 301 AND ACI 308. THE PREFERRED
METHOD TO KEEPING THE CONCRETE SURFACE MOIST IS WET BURLAP OR A MOISTURE-RETAINING
COVER.
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SCALE:
SECTION/DETAIL

DOWN STREAM RIFFLE,
SEE SHEET S-101

ACCESS RAMP, SEE
SHEET S-102

MAIN SURF WAVE AREA,
SEE SHEET S-101
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SCALE:B1 SURF WAVE AREA
1" = 5'

SCALE:D1 DOWNSTREAM RIFFLE AREA
1" = 5'

N

RIGHT
WINGWALL/HEADWALL,
SEE B1/S-103

LEFT
WINGWALL/HEADWALL,

SEE D1/S-103

SHEET PILE WALL PER
DETAIL C4/S-501

SHEET PILE WALL PER
DETAIL C4/S-501

SHEET NOTES

1. C.J. = CONTROL JOINT OR OPTIONAL
CONSTRUCTION JOINT. SEE DETAIL A3/S-901.

2. WHERE APPLICABLE CONCRETE TURNDOWNS
SHALL BE POURED USING THE SHEET PILE WALL
AS PART OF THE FORMING. REINFORCEMENT
SHALL BE PLACED CONTINUOUS WITH 3" MIN
CLR BETWEEN THE INNER PILE FACE AND THE
BAR.

3. SURF RAMP JOINTS ARE TO LINE UP WITH
CHANGE IN SLOPE OF MAIN SURF RAMP
PERPENDICULAR TO RIVER FLOW AND
CENTERED IN SLAB PARALLEL TO RIVER FLOW.

4. ALL OTHER JOINTS TO BE CENTERED OR
EVENLY SPACED AS SHOWN.

5. ALL GATE ANCHORS HAVE BEEN DESIGNED BY
AND ARE TO BE SPECIFIED BY THE
MANUFACTURER/SUPPLIER.

CONTINUE SHEET
PILE WALL TO FACE
OF (E) CONCRETE,
TYP
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73'-0"

30'-0" 5'-0" 29'-6" 8'-6"

-12:1 SLOPE -12:1 SLOPENO SLOPE NO SLOPE

8'
-0

"

S-304
G

S-304
H

8" SLAB ON GRADE

C
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.

C
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.
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SCALE:B1 ACCESS RAMP
1" = 3'

SHEET NOTES

1. C.J. = CONTROL JOINT OR OPTIONAL
CONSTRUCTION JOINT. SEE DETAIL A3/S-901.

2. ALL OTHER JOINTS TO BE CENTERED OR
EVENLY SPACED AS SHOWN.
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9'
-2

"

7'-11"

7'-0"

#5 DWL @ 12" O.C. (H), TYP 2'-8"
2'-8"

RIVER FLOW

12" THICK APRON SLAB FDN

S-201
B1

S-201
B2

S-501
C3

S-201
B3

1" GRAVEL DRAIN
COLUMN WRAPPED IN
FILTER FABRIC

95
.66

° 140.25°

12" THICK APRON SLAB FDN

#5 DWL @ 12" O.C. (H), TYP 2'-8"
2'-8"

RIVER FLOW

S-501
C3

1" GRAVEL DRAIN
COLUMN WRAPPED IN
FILTER FABRIC

3'-11"

7'-
5"

7'-0"

126.83°
139.12°

S-201
D1

S-201
D3

S-201
D2
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SCALE:B1 LEFT WINGWALL/HEADWALL
1" = 1'

SCALE:D1 RIGHT WINGWALL/HEADWALL
1" = 1'

SHEET NOTES:

1. CONTRACTOR TO COORDINATE & VERIFY ALL DIMENSIONS &
ELEVATIONS WITH CIVIL SHEETS.

2. SEE SHEETS S-001 - S-002 FOR GENERAL STRUCTURAL NOTES
REQUIREMENTS.

3. ENSURE SPECIFIED SLAB THICKNESS IS MAINTAINED AS THE
MINIMUM.
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TOW
4284.00

TOF
4277.00

BOF
4276.00

12" MIN CDF OR
CLSM FILL

(E) CONCRETE

TOW
4284.00

TOF
4277.00

BOF
4276.00

(E) CONCRETE

TOW
4284.00

TOF
4277.00

BOF
4276.00

12" MIN CDF OR
CLSM FILL

(E) CONCRETE

1" DIA WEEP
HOLES @ 12" O.C.

1" GRAVEL DRAIN COLUMN
WRAPPED IN FILTER FABRIC
ADJUST HEIGHT AS NEEDED

PER R-SHEETS

TOW
4284.00

TOF
4280.00

BOF
4279.00

(E) CONCRETE

TOW
4284.00

TOF
4280.00

BOF
4279.00

12" MIN CDF OR
CLSM FILL

(E) CONCRETE

TOW
4284.00

TOF
4280.00

BOF
4279.00

(E) CONCRETE

1" DIA WEEP
HOLES @ 12" O.C.

1" GRAVEL DRAIN COLUMN WRAPPED
IN FILTER FABRIC ADJUST HEIGHT AS
NEEDED PER R-SHEETS
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SCALE:B1 RIVER LEFT UPSTREAM WINGWALL
1 1/2" = 1'-0"

SCALE:D1 RIVER RIGHT UPSTREAM WINGWALL
1" = 1'

SCALE:B2 RIVER LEFT HEADWALL
1 1/2" = 1'-0" SCALE:B3 RIVER LEFT DOWNSTREAM WINGWALL

1 1/2" = 1'-0"

SCALE:D2 RIVER RIGHT HEADWALL
1" = 1' SCALE:D3 RIVER RIGHT DOWNSTREAM WINGWALL

1" = 1'

NOTE:
PRIOR TO FORMING NEW CONCRETE
FOUNDATION, EXISTING CONCRETE SHALL BE
ROUGHENED TO 1/4" DEPTH FOR BETTER
BONDING OF NEW AND EXISTING CONCRETE.

NOTE:
PRIOR TO FORMING NEW CONCRETE
FOUNDATION, EXISTING CONCRETE SHALL BE
ROUGHENED TO 1/4" DEPTH FOR BETTER
BONDING OF NEW AND EXISTING CONCRETE.

NOTE:
PRIOR TO FORMING NEW CONCRETE
FOUNDATION, EXISTING CONCRETE SHALL BE
ROUGHENED TO 1/4" DEPTH FOR BETTER
BONDING OF NEW AND EXISTING CONCRETE.

NOTE:
PRIOR TO FORMING NEW CONCRETE
FOUNDATION, EXISTING CONCRETE SHALL BE
ROUGHENED TO 1/4" DEPTH FOR BETTER
BONDING OF NEW AND EXISTING CONCRETE.

NOTE:
PRIOR TO FORMING NEW CONCRETE
FOUNDATION, EXISTING CONCRETE SHALL BE
ROUGHENED TO 1/4" DEPTH FOR BETTER
BONDING OF NEW AND EXISTING CONCRETE.
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3'-0" 10'-0" 19'-0"

18" THICK CONCRETE
SLAB ON GRADE

2'
-6

"

A2
S-501

8'-0"
(GATE FDN,

SEE NOTE 5)

3'-0"
(RAMP, SEE

NOTE 6)

2'-0"

 ANCHOR

NOTE 3 NOTE 3
NOTE 3

NOTE 3 NOTE 3

16'-0"
(RAMP, SEE NOTE 6)

2'-2"
(RAMP,

SEE
NOTE 6)

4'-6"
(RAMP, SEE

NOTE 6)

TRANSVERSE
REINF.

LONGITUDINAL
REINF.

DOWEL PER
NOTE 7, TYP.

3'
-6

"

A1
S-501

CONCRETE WAVE WALL
PER DETAIL A3/S-501

SOIL FILL PER R-SHEETS

FILTER FABRIC PER CIVIL WRAP
AROUND STRUCTURAL FILL

SHEET PILE WALL PER
DETAIL C4/S-501

SHEET PILE WALL PER
DETAIL C4/S-501

33'-8"

CDF OR CLSM FILL SEE NOTE 10

B2
S-501

6" MIN CLR BETWEEN
EXISTING & NEW SLAB

1'-0" 14'-0" 2'-0" 2'-0"42'-0" 1'-0"

18" THICK CONCRETE SLAB
ON GRADE, REINF. PER
SECTION B1

LEFT
HEADWALL/WINGWALL

PER C3/S-501

16" THICK CONCRETE
LEFT WING SLAB ON
GRADE, REINF PER

SHEET S-302

6" MIN CDF OR
CLSM FILL

CONCRETE WAVE
WALL PER DETAIL
A3/S-501

6" MIN CDF OR
CLSM FILL

16" THICK CONCRETE
LEFT WING SLAB ON
GRADE, REINF PER

SHEET S-302

RIGHT
HEADWALL/WINGWALL
PER C3/S-501

36'-0"
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SCALE:B1 SURF WAVE CONCRETE RAMP SECTION
1" = 3'

SCALE:D1 SURF WAVE DROP CREST SECTION
1' = 5'

SHEET NOTES:

1. CONTRACTOR TO COORDINATE & VERIFY ALL DIMENSIONS &
ELEVATIONS WITH CIVIL SHEETS.

2. SEE SHEETS S-001 - S-002 FOR GENERAL STRUCTURAL NOTES
REQUIREMENTS.

3. SEE RIVER RESTORATION SHEET R01 FOR SLOPE REQUIREMENTS.
ENSURE SPECIFIED SLAB THICKNESS IS MAINTAINED AS THE
MINIMUM.

4. GATE SHOWN IN B1 IS OHI 2FT STEEL GATE, AND GATE(S) SHOWN IN
D1 IS OHI 4FT RUBBER ROCK GATE INSTALL PER MFR
RECOMMENDATIONS

5. GATE FOUNDATION REINFORCEMENT:
a. LONGITUDINAL BARS: #6 @ 8" O.C., TOP & BOTTOM
a. TRANSVERSE BARS: #6 @ 6" O.C., TOP & BOTTOM

6. RAMP REINFORCEMENT:
a. LONGITUDINAL BARS: #6 @ 6" O.C., TOP & BOTTOM
b. TRANSVERSE BARS: #6 @ 6" O.C., TOP & BOTTOM

7. DOWELS SHALL BE USED WHERE CONCRETE SLOPE CHANGES.
ENSURE ALL DOWELS ARE LAPPED WITH CONTINUOUS
REINFORCEMENT PER DETAIL A1/S-901.

8. ALL IN-RIVER CONCRETE STRUCTURES SHALL HAVE 3" CLEAR
COVER FOR ADDITIONAL WEAR PROTECTION FOR THE TOP
REINFORCEMENT MAT.

9. PRIOR TO FORMING NEW CONCRETE FOUNDATION, EXISTING
CONCRETE SHALL BE ROUGHENED TO 1/4" DEPTH FOR BETTER
BONDING OF NEW AND EXISTING CONCRETE.

10. APPLY FILL OVER & AROUND EXISTING CONCRETE STRUCTURE AND
IN AREA BETWEEN SHEET PILE WALLS. EXTEND TO EXCAVATION
DEPTH AS RQR'D BY DEMO PLAN.

11. SHEET PILE WALL TO FRAME IN END OF TURNDOWN.
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7'-0"

16" THICK CONCRETE
SLAB ON GRADE

2'-0"

#6 @ 10" O.C. T&B

CDF OR CLSM FILL TO
EXCAVATION ELEVATION
AND WIDTH OF SLAB

#6 @ 10" O.C. T&B

SHEET PILE WALL
PER DETAIL C4/S-501

7'-0"

16" THICK CONCRETE
SLAB ON GRADE

#6 @ 10" O.C. T&B

CDF OR CLSM FILL TO
EXCAVATION ELEVATION
AND WIDTH OF SLAB

#6 @ 10" O.C. T&B

2'-0"

SHEET PILE WALL
PER DETAIL C4/S-501
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SCALE:B1 LEFT WING SECTION
1" = 2'

SCALE:D1 RIGHT WING SECTION
1" = 2'

SHEET NOTES:

1. CONTRACTOR TO COORDINATE & VERIFY ALL DIMENSIONS &
ELEVATIONS WITH CIVIL SHEETS.

2. SEE SHEETS S-001 - S-002 FOR GENERAL STRUCTURAL NOTES
REQUIREMENTS.

3. SEE RIVER RESTORATION SHEET R01 FOR SLOPE REQUIREMENTS.
ENSURE SPECIFIED SLAB THICKNESS IS MAINTAINED AS THE
MINIMUM.

4. GATE SHOWN IS OHI 4FT RUBBER ROCK GATE INSTALL PER MFR
RECOMMENDATIONS.

8. ALL IN-RIVER CONCRETE STRUCTURES SHALL HAVE 3" CLEAR
COVER FOR ADDITIONAL WEAR PROTECTION FOR THE TOP
REINFORCEMENT MAT.
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8'-0"

2'-0"
MIN BEYOND BOLT

16" THICK CONCRETE
SLAB ON GRADE

15:1

FILTER FABRIC PER CIVIL

2'-0" MIN CDF OR
CLSM FILL

A1
S-501

SIM

#5 @ 10" O.C.,
E.W., T&B

FILTER FABRIC PER CIVIL

75'-0"

16" THICK CONCRETE
SLAB ON GRADE, REINF.
PER B1 THIS SHEET

(2) #5 CONT.
BARS, TYP

#5 DWL @ 10"
O.C., E.F., TYP

2'-6"

2'
-4

"
TY

P

1'-4"
TYP

2'-0" MIN CDF OR
CLSM FILL
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SCALE:B1 DOWNSTREAM RIFFLE SECTION
1" = 2'

SCALE:D1 DOWNSTREAM RIFFLE SECTION
1" = 5'

SHEET NOTES:

1. CONTRACTOR TO COORDINATE & VERIFY ALL DIMENSIONS &
ELEVATIONS WITH CIVIL SHEETS.

2. SEE SHEETS S-001 - S-002 FOR GENERAL STRUCTURAL NOTES
REQUIREMENTS.

3. SEE RIVER RESTORATION SHEET R03 FOR SLOPE REQUIREMENTS.
ENSURE SPECIFIED SLAB THICKNESS IS MAINTAINED AS THE
MINIMUM.

4. GATE SHOWN IS OHI 4FT RUBBER ROCK GATE INSTALL PER MFR
RECOMMENDATIONS.

8. ALL IN-RIVER CONCRETE STRUCTURES SHALL HAVE 3" CLEAR
COVER FOR ADDITIONAL WEAR PROTECTION FOR THE TOP
REINFORCEMENT MAT.
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1
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30'-0" 5'-0" 29'-6" 8'-6"

-12:1 SLOPE
NO SLOPE

-12:1 SLOPE

NO SLOPE

8" THICK CONCRETE
SLAB ON GRADE

2'
-6

"

8"
TYP

#5 DWL @ 12" O.C.
2'-8"

#5 @ 12" O.C.

#5 DWL @ 12" O.C.2'-8"

#5 @ 12" O.C.

2'
-6

"

REINF. PER
SECTION

8'-0"
TYP

8" THICK CONCRETE
SLAB ON GRADE

1% CROSS SLOPE2"
 C

LR

#5 @ 12" O.C. E.W.

36" MIN CLEAN SAND OR GRAVEL
FILL TO MIDIGATE FROST HEAVE
PER SOILS REPORT

FILTER FABRIC WRAP
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SCALE:G ACCESS RAMP SECTION
1" = 3'

SCALE:H ACCESS RAMP SECTION
1" = 1'

SHEET NOTES:

1. CONTRACTOR TO COORDINATE & VERIFY ALL DIMENSIONS &
ELEVATIONS WITH CIVIL SHEETS.

2. SEE SHEETS S-001 - S-002 FOR GENERAL STRUCTURAL NOTES
REQUIREMENTS.

3. ENSURE SPECIFIED SLAB THICKNESS IS MAINTAINED AS THE
MINIMUM.
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6"x6"x1/4" CONT.
GALVANIZED BENT PLATE
W/ 1/4" DIA. x 6" HEADED
STUD @ 12" O.C.,
ALTERNATE STUD ON EA.
PLATE LEG

3'
-6

"

1'-6"

1/4"
TYP

#6 DWL @ 8" O.C.

3'-3"

3'-2"

TYP REINF.
PER PLAN

#6 DWL @ 8" O.C.
3'-2"

TYP REINF.
PER PLAN

3" C
LR

3"
CLR

SHEET PILE WALL
2'-0"

4'-0"

2'
-6

"
5'

-0
"

M
AX

WING SLAB
PER PLAN

#5 DWL @ 12"
O.C., E.F. (V)

#5 @ 12" O.C.,
E.F. (H)

STD

RAMP SLAB &
REINF. PER PLAN

#6 DWL TO MATCH
SLAB REINF.

#6 CONT. BARS @
12" O.C., T&B

6" BULBED
SPLIT FLANGE

WATERSTOP OPTIONAL CONST.
JOINT W/ WATERSTOP

WHERE T.O.W. STEPS, ENSURE CONT.
HORIZONTAL BARS ARE PLACED
WITHIN 3" OF T.O.W. & EXTEND INTO
TALLER WALL 2'-6" MIN.

3" C
LR

3" CLR
TYP

R
IV

ER
 F

LO
W

L6x6x1/4" GALVANIZED STEEL
ANGEL EMBED INTO
CONCRETE W/ 1/4" DIA. x 6"
BENT ANCHOR @ 18" O.C.,
TYP.

NOTE:
REINFORCEMENT NOT
SHOWN FOR CLARITY.

WAVE WALL PER DETAIL
A3/S-501

1 1

2 "

1/4"
1/4"

1"

1"
TYP

SHEET PILE WALL
PER PLAN. SHEET

PILES NOT TO
EXTEND BEYOND

SLAB SURFACE

1'
-0

"
7'

-0
"

M
AX

1'-0" 6"

STEM ≤ 6'-0", FOOTING = 3'-6" MIN
STEM > 6'-0", FOOTING = 5'-0" MIN

#5 @ 12" O.C., E.F. (H)

#5 DWL @ 12"
O.C., E.F. (V)

STD

6" BULBED SPLIT
FLANGE WATERSTOP

#5 @ 12" O.C., T&B

#5 @ 12" O.C.,
T&B

1" DIA. WEEP HOLES
@ 12" O.C. ONLY ON

DOWNSTREAM
WINGWALL. PLACE

6" ABOVE TOE
FINISHED GRADE

RIGHT/LEFT WING
SLAB PER PLAN

REINF. NOT SHOWN
FOR CLARITY

NOTE:
SOIL FILL OVER TOE SHALL BE 1'-6" MIN
WHERE CONCRETE SLAB IS NOT PRESENT.

3"
 C

LR

3" CLR 2" CLR

1'-6"

2'
-6

"
3" C
LR

(2) #6 CONT. BARS

#6 DWL @ 10" O.C.

#6 DWL @ 10" O.C.
3'-2"

TYP REINF.
PER PLAN

3"
CLR

SHEET PILE WALL

6x6x1/4" CONT. GALVANIZED
BENT PLATE W/ 1/4" DIA. x 6"
HEADED STUD @ 12" O.C.,
ALTERNATE STUD ON EA. PLATE
LEG

TYP
1/4"

SURF RAMP SLAB
PER SHEET S-301

NOTE:
REINFORCEMENT NOT
SHOWN FOR CLARITY.

SECTION A

CONC. SLAB
PER PLAN

STEEL SHEET PILE
PER SCHEDULE

FINISH GRADE
(UNDISTURBED

SOIL)

D
H

H
-T

O
TA

L

-
A

CONCRETE OR SOIL
FINISHED GRADE

DOWNSTREAM WEEP
HOLE, SEE DETAIL C3

FINISH SURFACE
PER R-SHEETS

FILTER FABRIC

FREE DRAIN
GRANULAR FILL
(1" MAX DIA.)

COARSE
ALLUVIUM TO
MATCH WEEP
HOLE OUTLET
ELEVATION

COMPACTED
STRUCTURAL FILL
PER SOILS REPORT

1
2
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SCALE:A1 UPSTREAM SURF RAMP TURNDOWN
NTS SCALE:A2 DOWNSTREAM SURF RAMP TURNDOWN

NTS SCALE:A3 WAVE WALL DETAIL
NTS

SCALE:B1 UPSTREAM WAVE WALL CORNER PROTECTION DTL
NTS SCALE:B2 UPSTREAM CREST CORNER PROTECTION DTL

NTS

SCALE:C3 HEADWALL/WINGWALL DETAIL
NTS

SHEET PILE SCHEDULE
H D H-TOTAL

SECTION
MODULOUS (IN^3)

SHEET PILE
DESIGNATION

5'-0" 7'-10" 12'-10" 0.54 *NZ 14
8'-0" 12'-6" 20'-6" 2.23 *NZ 14

SCALE:C4 SHEET PILE WALL DETAIL
NTS

*NUCOR HOT ROLLED STEEL SHEET PILE OR APPROVED EQUAL.

NOTES:
1. SHEET PILE SPECIFICATION & DESIGN ARE DEPENDANT ON DIMENSION "H".
2. DIMENSION "H" IS A MAXIMUM VALUE. WHERE CONDITIONS ARE GREATER

THAN WHAT IS PROVIDED IN THE SCHEDULE, CONTRACTOR SHALL CONTACT
ENGINEER FOR UPDATED DESIGN OF NEEDED SHEET PILE.

SCALE:C2 SOIL BACKFILL AT HEADWALL/WINGWALLS
NTS
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2'
-0

" M
AX

PE
R

 D
-S

H
EE

T 
D

TL
S

6'-0" MAX
PER D-SHEET DTLS

#4 CONT BARS, TOP &
BOTTOM, EQ. SPACED

#4 U-BARS @ 12" O.C.
W/ STD HOOKS, TYP

NOTES:
1. LAYOUT OF CONDUIT IS REPRESENTATIVE. REFER TO D-SHEETS

FOR ACTUAL LAYOUTS.
2. M-3000-UTL MIX SHALL BE USED WHEN PLACED UNDER CONCRETE

STRUCTURES AND SHALL CONTAIN REINFORCEMENT AS
DETAILED.

3. M-CDF WITH MAXIMUM COARSE AGGREGATE OF 0.5" SHALL BE
USED IN ALL OTHER LOCATIONS. NO REINFORCEMENT REQUIRED.

4. 1" DIA. CONDUIT MAY BE BUNDLED IN STRAIGHT ROWS OF UP TO 4
CONDUITS. EACH SET MUST BE SPACED TO ALLOW FOR 2" CLEAR
BETWEEN CONDUIT BUNDLES.

1'
-6

"
M

IN
10

'-0
"

M
AX

2'-3"
MIN

2'-3"
MIN

D = 6'-0" MAX

#5 @ 12" O.C.,
EA WAY

CIRCUMFERENTIAL
#5 BAR

PRECAST
MANHOLE PER
CIVIL SHEETS

NOTE:
USE DESIGNED BASE SLAB TO
SUPPORT MANHOLE AGAINST
BOUYANT FORCES.
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SCALE:A1 CONDUIT ENCASEMENT DETAIL
NTS

SCALE:A2 PRECAST MANHOLE FOOTING DETAIL
NTS
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NOTES: db = NOMINAL BAR DIAMETER.
D = FINISHED INSIDE BEND DIAMETER.
MINIMUM D = 6 db FOR #3 TO #8 BARS

MINIMUM D = 10 db FOR #14 AND #18 BARS
MINIMUM D = 8 db FOR #9 TO #11 BARS

BAR
SIZE

#3
#4
#5
#6
#7
#8

D

2 1/4"
3"

3 3/4"
4 1/2"
5 1/4"

6"

180° HOOKS
A or G

5"
6"
7"
8"
10"
11"

J

3"
4"
5"
6"
7"
8"

90° HOOKS
A or G

6"
8"
10"

1'-0"
1'-2"
1'-4"

J

2 1/2" MIN.
4 db or

db

D

HOOKDETAILING
DIMENSION A or G DIMENSION

DETAILING

db

12
 d

b

D

A 
or

 G

180° HOOKS 90° HOOKS

TYPICAL MINIMUM END HOOKS, ALL GRADES OF STEEL.

NOTES:
2.
1.

BAR
SIZE

f'c=3,000 psi

CAT.1

#3
B

#4

#6

#5

#9

#8

#7

TYPICAL LAP SPLICE LENGTHS IN INCHES, PER ACI 318

LAP

A

CLASS CAT.2

16
21 32

25

f'c=4,000 psi

CAT.1

14
19 28

21

CAT.2 CAT.2

20
27

f'c=4,500 psi

CAT.1

18
14

19
25B

A 22
28 43

33
37
28

24
18 27

35

37
28

24
31

A
B

B
A

4933
43 64

27
36 53

41

2743
55 36

46
36

30
23

41
53

34
44

69
53

61
47

42
54

A

B
A

B

B
A

8255

80
62

71

92
120

106

48
62 93

72

4571

104
80

92

51
66

58

81
62

51
40

68

99
76

88

59
77

FOR TOP BARS MULTIPLY LAP LENGTH LISTED BY 1.30

CATEGORY 1:  CLEAR COVER >= db & CLR. SPACING >= db, 3.

4.
CATEGORY 2:  CLEAR COVER < db OR CLR. SPACING < 2db.

ALL LAP SPLICES SHALL BE CLASS B, UNLESS NOTED OTHERWISE.

TOP BARS ARE HORIZONTAL BARS WITH MORE THAN 12" OF
CONCRETE CAST BELOW THE BARS.

CATEGORY 1:  CLEAR COVER >= db & CLR. SPACING >= 2db.
AND STIRRUPS OR TIES THROUGHOUT Ld ARE PROVIDED.

FOR GRADE 60 REINFORCING STEEL BARS.

CAT.2

19
25

f'c=5,000 psi

CAT.1

17
13

22
17 25

33

25
33

28
21

38
50

32
41

42

48
62

55

48
37

64

93
72

83

56
72

CAULKED JOINT

CONT. 6" WATERSTOP

CONTINUE ALL
HORIZONTAL BARS
ACROSS JOINT

CENTERLINE OF JOINT
1
2" (FOR FORMED JOINT),
BLADE WIDTH FOR SAW-
CUT CONTROL JOINTS

NOTE:
REFER TO OTHER TYPICAL DETAIL FOR SLAB/WALL REINFORCING
REQUIREMENTS. PROVIDE METZGER/McQUIRE MM-80 SEMI-RIGID EPOXY
JOINT FILLER OR REZI-WELD FLEX, SEMI-RIGID EPOXY JOINT FILLER

2nd CONCRETE
POUR

1st CONCRETE
POUR

FILL NOTCH WITH A
SEMI-RIGID EPOXY OR

POLYUREA JOINT
FILLER MATERIAL

CONTINUOUS
SAW-CUT OR FORM

CONTINUOUS NOTCH
IN WALL OR SLAB

1"

STD 90°
HOOKS

STD 90°
HOOKS

CONC. WALL,
TYP.

CONC. WALL,
TYP.

PROVIDE (4) TYPICAL VERT.
BARS INSIDE HOOKS, AS
SHOWN. TYPICAL

FOR WALLS WITH (2) MATS OF REINFORCING STEEL
FOR WALLS WITH (2) MATS OF REINFORCING STEEL

PROVIDE (4) TYPICAL VERT.
BARS INSIDE HOOKS, AS
SHOWN. TYPICAL

NOTES:
1. CORNER AND INTERSECTION BARS TO MATCH SIZE & SPACING OF HORIZ. BARS.
2. REFER TO OTHER SECTIONS & DETAILS FOR REQUIRED BAR SIZE AND SPACING.
3. NOT ALL VERTICAL BARS ARE SHOWN FOR CLARITY, REFER TO OTHER DETAILS.
4. TYPICAL DETAIL FOR WATER OR NON-WATER RETAINING CONCRETE WALLS.
5. LOCATIONS OF HORIZONTAL BAR LAP SPLICES IN WATER-RETAINING WALLS SHALL BE

STAGGERED PER OTHER TYPICAL DETAILS

NOTES:
1. CORNER AND INTERSECTION BARS TO MATCH SIZE & SPACING OF HORIZ. BARS.
2. REFER TO OTHER SECTIONS & DETAILS FOR REQUIRED BAR SIZE AND SPACING.
3. NOT ALL VERTICAL BARS ARE SHOWN FOR CLARITY, REFER TO OTHER DETAILS.
4. TYPICAL DETAIL FOR WATER OR NON-WATER RETAINING CONCRETE WALLS.
5. LOCATIONS OF HORIZONTAL BAR LAP SPLICES IN WATER-RETAINING WALLS SHALL BE

STAGGERED PER OTHER TYPICAL DETAILS

SECOND WELD

VERTICAL ELL VERTICAL TEE VERTICAL CROSS

FLAT ELL FLAT TEE FLAT CROSS

VERTICAL INTERSECTIONS

FIRST WELD

HORIZONTAL (FLAT) INTERSECTIONS

STEP 2 STEP 4

STEP 3

STEP 1

STEP 1 PLACE CONCRETE BELOW WATERSTOP FIRST.
REMOVE ALL AIR VOIDS BY VIBRATING THOROUGHLY.

STEP 2 TO CONFIRM THERE ARE NO AIR VOIDS, LIFT WATERSTOP.
A CONTINUOUS IMPRESSION OF THE WATERSTOP,
INCLUDING EDGE OF BULB, SHOULD BE VISIBLE IN THE
FRESH CONCRETE. CONTINUE THIS PROCEDURE ALONG
THE ENTIRE POURED JOINT, END TO END. IF A
CONTINUOUS IMPRESSION IS CONFIRMED, PROCEED WITH
STEP 4. IF A VOID LARGER THAN 1/4 INCH IN DIAMETER IS
PRESENT ANYWHERE IN THE WATERSTOP IMPRESSION,
PROCEED WITH STEP 3.

STEP 3 IF A VOID LARGER THAN 1/4 INCH IN DIAMETER IS PRESENT
IN THE WATERSTOP IMPRESSION, ADDITIONAL CONCRETE
SHALL BE PLACED UNDER THE WATERSTOP, VIBRATED,
AND STEP 2 REPEATED.

STEP 4 FINISH PLACING CONCRETE ABOVE THE WATERSTOP
TO TOP OF SLAB.

CONTINUOUS WATERSTOP
PER TYP. WATERSTOP
DETAIL

STAGE-2
CONC. POUR

PREVIOUSLY POURED
AND CURED CONCRETE

OR BULKHEAD

D-CENTER BULB
OUTSIDE DIA.

TYP

E-MIN BULB
THICKNESS

SIZE

6"x3/8"

A

6"

B

3/8"

C

3/8"

D

7/8"

E

1/4"

F

6

A

3
16"

4"x3/8" 4" 3/8" 3/8" 7/8" 1/4" 4

F-APPROXIMATE
NO. OF RIBS
EA SIDE, EA
FACE OF WS

NOTES:

1. WATER-STOP SHALL BE PVC AND SHALL CONFORM TO ASTM D570, ASTM D746, ASTM D1149
AND CRD-C572.

2. WHEN AVAILABLE PROVIDE PRE-FABRICATED INTERSECTION SECTIONS AT ALL WATERSTOP
INTERSECTIONS.

1/
8"

 P
R

O
JE

C
TI

O
N

AL
L 

R
IB

S,
 T

YP

B-MIN STEM
THICKNESS

SIZE

6"

A

6"

B

3
8"

C

3
32"

D

3
16"

E

(8)

A

4" 4" 3
16" 1

16" 3
32" (5)

GREENSTREAK STYLE

CAT. ITEM 724

CAT. ITEM 721

HOLLOW CENTER-BULB
E-APPROXIMATE
NO. OF RIBS
EA SIDE, EA
FACE OF WS

NOTES:

1. WATER-STOP SHALL BE PVC AND SHALL CONFORM TO ASTM D570, ASTM D746, ASTM D1149
AND CRD-C572.

2. WHEN AVAILABLE PROVIDE PRE-FABRICATED INTERSECTION SECTIONS AT ALL WATERSTOP
INTERSECTIONS.
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SCALE:A1 TYP REBAR LAP SPLICE SCHEDULE
NTS SCALE:A2 TYPICAL REBAR HOOKS

NTS SCALE:A3 NTS SCALE:A4 TYPICAL SEALED NOTCH
NTS

SCALE:B1 TYPICAL CONCRETE WALL CORNER
NTS SCALE:B2 TYPICAL CONCRETE WALL INTERSECTION

NTS

SCALE:C3 TYPICAL WELDED WATERSTOP INTERSECTIONS
NTS SCALE:C4 TYPICAL SLAB WATERSTOP INSTALLATION

NTSSCALE:C1 TYPICAL WATERSTOP TYPE
NTS SCALE:C2 TYPICAL SPLIT WATERSTOP TYPE

NTS

TYP SLAB ON GRADE
CONTROL/CONSTRUCTION JOINT
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