Edl, Michele

From: Albert Barker [apb@idahowaters.com]

Sent: Wednesday, September 30, 2015 6:25 PM

To: Ed|, Michele; dennis @rsicorp.net

Cc: Sue Estes

Subject: RE: Permit 63-9206 (Mora Drop Hydroelectric Facility)

18 MB for the engineering drawings. Probably too big.
Dennis can you send a CD to Michelle? Or | can.

Albert P. Barker

Barker Rosholt & Simpson LLP

1010 W lJefferson, Suite 102

Boise, Idaho 83702

(208) 336-0700

CONFIDENTIALITY NOTICE: This e-mail and its attachments are confidential and may be privileged. If you believe this e-
mail has been sent to you in error, please notify the sender immediately and delete this email. Do not deliver, distribute
or copy this transmission.

From: Ed|, Michele [mailto:Michele.Edl@idwr.idaho.gov]
Sent: Wednesday, September 30, 2015 6:18 PM

To: Sue Estes <sle@idahowaters.com>; dennis@rsicorp.net
Cc: Albert Barker <apb@idahowaters.com>

Subject: RE: Permit 63-9206 (Mora Drop Hydroelectric Facility)

Thank you, Sue Estes. 1 can open both files.

Mr. Dennis Daugherty, | did not receive engineering drawings that you tried to send via email on September 23. The size
of the files may have exceeded the size of our email ‘pipe’. | didn’t receive any notice of a failed message. If you wantto
try again, please let me know when to expect them so we don’t continue missed communications.
Or we could try another transfer method.

IDWR has an FTP site and | would be happy to work with you to use it.

You could provide them to the water right file on a CD.

Another idea?
Sincerely
Michele EdI

From: Sue Estes [mailto:sle@idahowaters.com]

Sent: Wednesday, September 30, 2015 5:13 PM

To: Edl, Michele

Cc: Barker, Albert (IWRB Member)

Subject: Permit 63-9206 (Mora Drop Hydroelectric Facility)

Attached is Albert Barker's letter with Exhibits A-G regarding the above matter. Let me know if you have
difficulty opening either attachment.

Sue Estes
Assistant to Albert P. Barker



Barker Rosholt & Simpson LLP ( ('
1010 W. Jefferson St,, Suite 102 * :
P.0.Box 2139

Boise, 1D 83701-2139

Phone: 208-336-0700

Fax: 208-344-6034

CONFIDENTIALITY NOTICE: This email and its attachments are confidential and may be privileged. If you believe this email has been
sent to you in error, please notify the sender immediately and delete this email. Do not deliver, distribute, or copy this transmission.
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GENERAL NOTES

(UNLESS OTHERWISE SPECIFIED)

ALL INSTRUCTIONS AND SPECIAL CONDITIONS CONTAINED IN THE
"NOTICE TO PROCEED" AND THE CONSTRUCTION DETAILS SHOWN
ON THIS PLAN SET SHALL BE STRICTLY ADHERED TO. ANY
DEVIATIONS SHALL BE APPROVED IN WRITING BY RIVER SIDE
INCORPORATED AND ITS PROJECT ENGINEER. UNAUTHORIZED
CONSTRUCTION DEVIATIONS TO THESE PLANS WILL VOID ANY AND
ALL ENGINEERS LIABILITY THAT MAY BE APPLICABLE WITH
RESPECT TO OPERATION, FUNCTION AND PERSONNEL SAFETY.

THE CONSTRUCTION METHODS AND MATERIALS SHALL MEET THE
STANDARDS OF RIVER SIDE INCORPORATED, THE PROJECT ENGINEER
AND AS SHOWN ON THESE PLANS AND SPECIFICATIONS. IN AREAS OF
CONFLICT, THE DECISION OF THE ON-SITE PROJECT ENGINEER SHALL
APPLY UNLESS OTHERWISE DIRECTED BY RIVER SIDE INCORPORATED.

VERIFY THE EXACT LOCATION AND DEPTH OF UNDERGROUND
FEATURES, POSSIBLE PIPELINES OR ELECTRICAL SERVICE AND
WATERLINES TO IDENTIFY POSSIBLE AREAS OF CONFLICTS AND
TO PREVENT DAMAGE TO SUCH UNDERGROUND UTILITIES.
UNDERGROUND UTILITIES. THE ACTUAL LOCATIONS ARE TO BE
VERIFIED BY THE CONTRACTOR PRIOR TO THE COMMENCEMENT
OF ANY EXCAVATION ACTIVITIES.

GRADE ALL DISTURBED OR CUT AND FILLED AREAS ON SITE,
AFTER CONSTRUCTION, WITH A UNIFORM SLOPE THAT WILL
DRAIN WITHOUT PONDING OR DAMAGE TO EITHER ON-SITE OR
OFF-SITE PROPERTY IMPROVEMENTS. GRADE ALL DISTURBED
OR CUT AND FILL AREAS ON THE EXISTING DAM EMBANKMENT
TO MATCH THE EXISTING ADJOINING EMBANKMENT FINISHED
GRADE SLOPE.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING AN
AS—CONSTRUCTED DRAWING RECORD AS A CONDITION OF THE "PERMIT TO
CONSTRUCT" FOR THIS PROJECT. THE ENGINEER SHALL PROVIDE ONE
ADDITIONAL SET OF DRAWINGS TO THE CONTRACTOR FOR THIS PURPOSE.
THE AS—CONSTRUCTED DRAWING RECORD SHALL INDICATE ALL CHANGES OR
DEVIATIONS FROM THE ENGINEERS DESIGN AS SHOWN ON THESE PLANS,
APPROVED CHANGES OF FITTINGS, APPURTENANCES, GRADES, STRUCTURE
DEPTHS, STATIONING AND ALIGNMENT SHALL BE DULY NOTED ON THESE
AS—CONSTRUCTED PLANS, THE CONTRACTOR SHALL MAINTAIN THE
AS—CONSTRUCTED DRAWINGS AND THE DEVIATIONS OF CONSTRUCTION FROM
THE APPROVED CONSTRUCTION DRAWINGS AS WELL AS ALL FIELD VERIFIED
LOCATIONS AND DEPTHS OF ALL EXISTING UTILITIES ENCOUNTERED SHALL BE
NOTED, THE AS—CONSTRUCTED DRAWINGS SHALL BE KEPT UP-TO-DATE AT
ALL TIMES AND AVAILABLE FOR DAILY INSPECTIONS BY RIVER SIDE
INCORPORATED PROJECT STAFF OR THE ON SITE PROJECT ENGINEER. AT
THE COMPLETION OF CONSTRUCTION, THE AS—CONSTRUCTED DRAWINGS WILL
BE RETURNED TO THE ENGINEER ALONG WITH A "STATEMENT OF
COMPLETION IN ACCORDANCE WITH THE AS—CONSTRUCTED DRAWINGS",

THE CONTRACTOR SHALL BE RESPONSIBLE FOR INITIATING, MAINTAINING,
SUPERVISING, AND COMPLYING WITH ALL APPLICABLE FEDERAL SAFETY AND
HEALTH REGULATIONS AS DETERMINED BY THE STATE OF IDAHO
REQUIREMENTS. THE CONTRACTOR SHALL BE REQUIRED TO COMPLY WITH
ALL REGULATIONS AND REQUIREMENTS OF THE TOLEDO DISTRICT.

SHOP DRAWINGS, INCLUDING SUPPLIERS MANUFACTURERS DRAWINGS,
DATA SHEETS, CATALOG CUTS, BROCHURES OR OTHER PRINTED
INFORMATION THAT CLEARLY DESCRIBES THE ITEM PROPOSED FOR
USE AND ITS INSTALLATION CONFIGURATION SHALL BE SUBMITTED
TO THE ENGINEER FOR REVIEW AND ACCEPTANCE FOR ALL
SPECIFIED EQUIPMENT AND MATERIALS PRIOR TO SITE DELIVERY.
THIS INCLUDES, BUT IS NOT LIMITED TO BUILDING AND CRANE
SYSTEMS, CONTROLS, VALVES & PIPING ACCESSORIES, ELECTRICAL
CONDUCTORS AND CONDUITS J—BOXES, AND MISCELLANEOUS
MISCELLANEQUS HARDWARE,

NOTES

61 ScoPE
THE MNOTES & TABLES ON THIS SHEET ARE GEWERAL AND APPLY TO
THE ENTIRE PROJECT EXCEPT WHERE THERE ARE SPECIFIC INDICATIONS
TO THE CONTRARY.

G2  APPLICABLE SPECIFICATIONS AND CODES

(UNLESS OTHERWISE SPECIFIED)

CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE CURRENT EDITION
OF THE UNIFORM BUILDING CODE. THE ABOVE SHALL GOVERN EXCEPT
WHERE OTHER APPLICABLE CODES OR THE FOLLOWING NOTES ARE MORE
RESTRICTIVE.

G3  ALTERNATIVE DESIGNS

THE STRUCTURAL SYSTEMS AND DETAILS ON THESE PLANS ARE THE
PRIORITY DESIGN. ALTERNATIVE SYSTEMS AND DETAILS MAY BE
USED IF THE CONTRACTOR SUBMITS PLANS WITH SUBSTANTIATING
CALCULATIONS AND TEST DATA, AND IF THE ALTERNATIVE PLANS
ARE ACCEPTED BY THE ENGINEER.

G4  DIMENSIONS

STRUCTURAL DIMENSIONS CONTROLLED BY OR RELATED TO MECHANICAL
OR ELECTRICAL EQUIPMENT SHALL BE VERIFIED BY THE CONTRACTOR
PRIOR TO CONSTRUCTION.

G5  PROVISIONS FOR EQUIPMENT

MECHANICAL AND ELECTRICAL EQUIPMENT SUPPORTS, ANCHORAGES,
OPENINGS, RECESSES AND EMBEDMENTS NOT SHOWN ON THE STRUC-—
TURAL DRAWINGS BUT REQUIRED BY OTHER CONTRACT DRAWINGS
SHALL BE PROVIDED PRIOR TO CASTING CONCRETE.

G6  CONSTRUCTION LOADS

STRUCTURES HAVE BEEN DESIGNED FOR OPERATIONAL LOADS ON COM-—
PLETED STURCTURES AFTER THEY HAVE BEEN PROPERLY CURED.
DURING CONSTRUCTION THE STRUCTURES SHALL BE PROTECTED BY
BRACING AND SHORING WHEREEVER EXCESSIVE LOADS MAY OCCUR.

G7 DRAINAGE SURFACES

SLOPE DRAINAGE SURFACES UNIFORMLY TO DRAIN. SLOPE SHALL BE
1/4" PER FOOT EXCEPT WHERE OTHERWISE NOTED OR SHOWN ON THE
PLANS,

G8 FLOOR DRAINS & FLOOR GRATES

SEE MECHANICAL DRAWINGS FOR SIZE AND TYPES.

ALUMINUM NOTES (UNLESS OTHERWISE SPECIFIED)

Al APPLICABLE CODE

ALUMINUM CONSTRUCTION SHALL CONFORM TO THE LATEST EDITION OF
THE ALUMINUM CONSTRUCTION MANUAL OF THE ALUMINUM ASSOCIATION.

A2 MATERIAL

UNLESS OTHERWISE SPECIFIED, STRUCTURAL ALUMINUM SHALL BE ALLOY
6061-T6 AS SPECIFIED IN ASTM B-308.

A3 ALUMINUM IN CONTACT WITH CONCRETE

WHERE ALUMINUM IS IN CONTACT WITH CONCRETE OR MASONRY SURFACES,
THE CONTACT SURFACES SHALL BE COATED WITH HEAVY ALKALI
RESISTANT BITUMINQUS PAINT,

STRUCTURAL STEEL

S1  APPLICABLE CODE

STEEL CONSTRUCTION SHALL CONFORM TO THE SPECIFICATIONS AND
STANDARDS PRESENTED IN THE LATEST EDITION OF AMERICAN
INSTITUTE OF STEEL CONSTRUCTION (AISC) MANUAL OF STEEL
CONSTRUCTION.

S2  MATERIALS
ALL STRUCTURAL SHAPES, BARS, PLATES AND SHEETS INDICATED ON THE
DRAWINGS SHALL BE CARBON STEEL MEETING THE REQUIREMENTS OF
ASTM A36, ASTM A529 OR AS MOTED ON THE PLAN SHEETS.

(UNLESS OTHERWISE SPECIFIED)

S3  WELDING
WELDING SHALL CONFORM TO THE AMERICAN WELD SOCIETY
SPECIFICATIONS FOR STRUCTURAL WELDING. INSPECTION AND NON-
DESTRUCTIVE TESTING OF WELDS SHALL BE ACCOMPLISHED IN
ACCORDANGE WITH ANSI/AWS B1.10-86, LATEST EDITION, THE
WELDING AND NON-DESTRUCTIVE TESTING SYMBOLS ARE IN ACCORDANCE
WITH THE AWS A2.4-79, LATEST REVISION.

S4  ENCASED STEEL
STEEL COMPLETELY ENCASED IN CONCRETE SHALL NOT BE GALVANIZED
OR PAINTED AND SHALL HAVE A RUST FREE CLEAN SURFACE FOR
BONDING TO CONCRETE. GALVANIZED ANCHOR BOLTS MAY BE PLACED
I CONCRETE.

S5 PANTING
ALL STRUCTURAL STEEL SHALL BE PAINTED IN ACCORDANCE WITH THE
SPECIFICATIONS OR AS NOTED ON THE FABRICATION DRAWING SHEETS.

SPECIFICATIONS

(UNLESS OTHERWISE SPECIFIED)

(HDPE) PIPE, (HIGH DENSITY POLYETHYLENE)

THE HDPE PIPING AND FITTINGS SHALL BE HIGH DENSITY POLYETHYLENE
PIPE CONFORMING TO THE REQUIREMENTS OF ASTM D 1248 TYPE Iil,
CLASS C, CATEGORY 5, GRADE P34, 65 PSI SDR 26.

ALL JOINTS SHALL BE FUSION WELDED. ALL COMPRESSION JOINTS
(MECHANICAL JOINTS AND SADDLES) SHALL BE RATED FOR USAGE WITH
CHLORINATED WATER, THE HOPE PIPE AND FITTINGS SHALL BE PLEXCO
HDPE PIPE AS MANUFACTURED BY THE CHEVRON CHEMICAL COMPANY OR
APPROVED EQUAL. CONTACT THE FAMILIAN INDUSTRIAL PLASTICS CORP.,
IN WASHOUGAL, WASHINGTON, (800) 6345082 FOR SUPPLY SOURCE AND
RENTAL OF FUSION EQUIPMENT REQUIRED.

EMBANKMENT REPAIR

THE PORTION OF THE EXISTING DAM EMBANKMENT AND/OR EXISTING NATIVE MATERIALS THAT
WILL BE EXCAVATED FOR THE CONSTRUCTION OF FEATURES ASSOCIATED WITH THIS PROJECT
SHALL BE REPLACED IN ACCORDANCE WITH THE PLANS AND SPECIFICATIONS PREPARED FOR
THIS PROJECT. BACKFILL MATERIALS SHALL BE PLACED IN ACCORDANCE WITH THE PROJECT
PLANS AND SPECIFICATIONS. EXCAVATION BELOW THE BOTTOM ELEVATIONS SHOWN ON THE
PLAN SHEETS SHALL BE REPLACED WITH CLASS 2200 CONCRETE. THE REQUIRED COMPACTION
N PIPE 7ONES SHALL BE 95% OF LABORATORY STANDARD MAXIMUM DENSITY IN ACCORDANCE
WITH AASHTO 799, CLASS C1. BACKFILL IN THE PIPE ZONE SHALL BE PLACED IN 8-INCH
MAXIMUM THICK LIFTS AND COMPACTED PRIOR TO THE PLACEMENT OF THE NEXT LIFT.
COMPACTION ABOVE THE PIPE ZONE SHALL BE AS SHOWN ON THE PLAN SHEETS,

PRECAST CONCRETE

PRECAST CONCRETE MANHOLES AND CONCRETE STRUCTURES SHALL COMPLY
WITH THE DETAILS SHOWN ON THE PLAN SHEETS AND BE IN ACCORDANCE WITH
THE FOLLOWING: ALL PRECAST COMPONENTS SHALL CONFORM TO ASTM C478.
MINIMUM WALL THICKNESS SHALL BE 5 INCHES. PROVIDE ECCENTRIC CONES
UNLESS OTHERWISE SPECIFIED. WHERE CALLED FOR, MANHOLE STEPS SHALL
BE THE "DROP CENTER SAFETY TYPE" AND CONSTRUCTED FROM 1/2-INCH
DIAMETER REINFORCING REBAR AND COMPLETELY ENCASED IN CORROSION
RESISTANT RUBBER AND HAVING A VERTICAL LOAD RESISTANCE OF NOT LESS
THAN 400 POUNDS AND A PULLOUT RESISTANCE OF NOT LESS THAN 1000
POUNDS. THE STEPS SHALL BE AS MANUFACTURED BY THE OLIN TIRE AND
RUBBER COMPANY OF OAKLAND, CALIFORNIA, OR APPROVED EQUAL. THE DISTANCE
FROM THE CENTERLINE OF THE STEP TO THE ADJACENT WALL SHALL NOT BE
LESS THAN 7-INCHES,

MC MIX_FOR PRECAST MANHOLE AND STRUCTURES CONSTRUCTIO
MORTAR FOR MANHOLE CONSTRUCTION SHALL BE AS FOLLOWS: ONE PART
PORTLAND CEMENT TO TWO PARTS OF CLEAN, WELL GRADED SAND WHICH WILL
PASS THROUGH A 1/B—INCH SIEVE SCREEN. ADMIXTURES MAY BE USED NOT
EXCEEDING THE FOLLOWING PERCENTAGES OF WEIGHT OF CEMENT: HYDRATED
LIME, TEN PERCENT; DIATOMACEOUS EARTH, OR OTHER INERT MATERIALS,

FIVE PERCENT. THE CONSISTENCY OF MORTAR SHALL BE SUCH THAT IT WILL
READILY ADHERE TO THE CONCRETE SURFACES. MORTAR MIXED FOR LONGER
THAN 30 MINUTES SHALL NOT BE USED.

EROSION CONTROL FABRIC

THE EROSION CONTROL FABRIC SHALL BE A BIODEGRADABLE NATURAL FIBER
EROSION CONTROL FABRIC MANUFACTURED FROM UN-DYED AND UN-BLEACHED
WOVEN JUTE MAT. THE MATERIAL SHALL HAVE A GRAB TENSILE OF 300 LBS/FT
DRY AND 125 LBS/FT WET IN ACCORDANCE WITH ASTM D-4632. THE MATERIAL
SHALL HAVE AN OPEN AREA OF 60 TO 65 PERCENT. THE MATERIAL SHALL BE
ATTACHED TO THE COVERED SLOPE IN ACCORDANCE WITH THE SUPPLIER
RECOMMENDATIONS., THE MATERIAL SHALL BE TOTALLY BIODEGRADEABLE WITHIN
TWO YEARS. THE EROSION CONTROL FABRIC SHALL BE ANTI-WASH GEOJUTE AS
MANUFACTURED BY BELTON INDUSTRIES, 8613 ROSWELL ROAD, ATLANTA, GA. 30350
(800) 225-4099 OR APPROVED EQUAL.
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CONTROL POINT TABLE

ce } NORTHING | EASTING | ELEVATION | DESCRIPTION
1 8675,02 19998.03 278553 SECTION CORNER
2 10000.00 20000.00 2687,83 1/16 SECTION CORMER
4 8738.58 20547.80 2738.76 1/2" IRON PIN
5 8845.10 20347.87 2738.57 1/2" IRON PIN
6 8991.08 20018.83 2737.62 1/2" IRON PIN
BENCH MARK TABLE
NAVD 88
Ne. | ELEVATION | DESCRIPTION
1 2739.28 Chiseled Cross on top of concrete conal bank
2 2739.29 U.S. Bureou of Reclomation Bross Cop (NGVD 28 Elev, = 2736.16)
3 2738.76 Chiseled Squore In concrate, 2.5' north of 36"RCP slandpipe

SURVEY DATA BY PORTER LAND

SURVEY,

INC.

STRUCTURE DETAILS

-

A

PROJECT SITE SURVEY

SCALE: 1" = 40

o e

LEGEND

® Bench Mark

@ Brass Cap Monument

@ Aluminum Cap Monument
o 5/8" dia. lron Pin

e 1/2" dia, Iron Pin

¥  Caleulated Point, not set

Approximate Highwater Elevation

o o aTa ]

e 2

) ]

il
juth

NOTES:

1. This project is located in the southwest 1/4 of the southwest 1/4 of
Section 33, Township 2 North, RAnge 1 West, Boise Meridian.

2. Points 1 and 2, were used as the Basis of Control:

3 "GP #1. marking the section corner common to Sections 32 and 33 T.2 N.,
R.1 W, B.M. and Sections 4 and 5, T. 1 N,, R, 1 W.,, B.M., is a found
3-1/2" G.L.O. Brass Cap (1910) on a 3" diameter metal pipe. Said Brass
Cop is in natural ground and is 0.5 feet above the surfoce.

4. CP #2, marking the south 1/16 corner common to Sections 32 and 33 is o
found 5/8" iron pin set inside of a 4"dia. sleeve ot the intersection of
S, McDermott Road and W. Green Lane. The top of the pin is 0.5 feet
below the pavement surface.

5. The Basis of Coordinates on CP #2 is an assumed coordinate of:
Northing = 10000.00 and Eqsting = 20000.00; the Basis of Bearing between
CP #1 ond CP #2 is: N 0'05'06" E, and was derived from the plat of Mona
Subdivision, recorded in Book 62 of Plats at Pages 6223 and 6224, Records
of Ada County, Idaho.

6. The Basis of Elevation for this project is a found Bureou of Reclamation
Brass Cap (Bench Mark No. 2) set in concrete at the northeast corner of
the spillway gate on the irrigation structure for the Mora Canal Drop.

An elevation of 2736.16 is stamped on said Brass Cap. This elevation is
in NGVD—29 datum. For this project area, to convert NGVD-28 elevation to
an NAVD-88 elevation, add 0.954 meters (3.13 feet). For example, adding
3.13 feet to the stamped elevation of 2736.16 feet results in an elevation
of 2739.29 feet. This project's elevation basis is NAVD—88 datum.

‘7. Add 2000.00 feet to the spot elevations shown hereon to obtain datum,
(Highwater elev's, are already shown at datum. See Legend shown hereon.)
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2750

2750

2740

2740 TOP OF TEST HOLE
02,
<75 SANDY CLAY WITH SOME
2730 1 CRAVEC PIECES BETWEEN 9 2730
%2% TO 10 FEET
L=
TOP OF TEST HOLE %
. 2720
2720 LR %ok BOTTOM OF TEST HOLE
SANDY CLAY
2710 . TOP QF TEST HOLE ~FOP-OF ~TEST-HOLE - 2710
TOPSOHL EH  ropsoL BROKEN BASALT
CLAY (DRILL REPORT
e UN—READABLE) SANDY CLAY 2700
SANDY CLAY CLAY (DRILL REPORT
(BACKFILL) UN—READABLE)

2680 —

2690

2680

2670 ——

2670

“EY CLAY & BROKEN BASALT ROCK

/’ ';—cwr-ﬂn:.aﬁ ROCK e BASALT-ROCK SO e T O -
A

//(\\i BASALT ROCK ,\/:/\q_\: BASALT ROCK

pRa CLAY

i ot BROKEN BASALT ;é _ BASALT ROCK . Py
= CLAY

R

3 e

N BASALT ROCK 2 BASALT ROCK

N N

W BOTTOM OF TEST HOLE 2 BOTTOM OF TEST HOLE

2860

2860

KUNA TEST HOLE

NO.4

(DH—4 ON DWG)

KUNA TEST HOLE
NO.3 NG.2

(DH-3 ON DWG) (DH-2 ON DWG)

DRILL HOLE LOG

SCALE: N.T.S.

KUNA TEST HOLE

NOTE:

KUNA TEST HOLE

NO

(DH-1 ON DWG)

FOR QUESTIONS REGARDING THE ACCURACY
AND DATA PROVIDED ON THESE DRILL HOLE
LOGS, SEE THE ORIGINAL DRILL HOLE FIELD
REPORTS AT THE OFFICE OF THE OWNER. THE
ENGINEER TAKES NO RESPONSIBILITY IN THE
DATA PROTRAYED ON THE DRILL HOLE LOGS.
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(UNLESS OTHERWISE SPECIFIED)

CONCRETE CONSTRUCTION SHALL CONFORM TO THE LATEST EDITION OF
THE AMERICAN CONCRETE INSTITUTE BUILDING CODE REQUIREMENTS FOR

ALL DETAILING, FABRICATION, AND ERECTION OF REINFORCING BARS
SHALL BE IN ACCORDANCE WITH THE MANUAL OF STANDARD PRACTICE
FOR DETAILING REINFORCED CONCRETE STRUCTURES (ACI 3185),

CONCRETE
C1_ APPLICABLE CODES
REINFORCED CONCRETE (ACI 318).
2 REINFORCING STEEL DETALS
LATEST EDITION.
€3 DESIGN STRESSES

A. CLASS 4000 CONCRETE:
f'c=4,000 PSI ULTIMATE COMPRESSIVE STRESS AT 2B DAYS.
ALL STRUCTURAL CONCRETE AND INFILL CONCRETE SHALL BE
CLASS 4000 CONCRETE
CLASS 2200 CONCRETE:
f'c=2,200 PSI ULTIMATE COMPRESSIVE STRESS AT 28 DAYS.
ALL LEAN CONCRETE AND FLOWABLE FILL CONCRETE SHALL BE
CLASS 2200 COMNCRETE.

B. REINFORCING STEEL

c4

THE REINFORCING STEEL REQUIRED FOR THIS PROJECT SHALL
BE AS NOTED IN THE PROJECT SPECIFICATIONS,

REBAR FOR CONCRETE REINFORCING SHALL BE GRADE 60 IN ACCORDANCE WITH

ASTM AB15. IN LOCATIONS WHERE THE CONTRACTOR CHOOSES TO UTILIZE

WELDABLE REBAR FOR SPLICING IN PLACE OF LAP SPLICING, THE REBAR SHALL

8F GRADE 60 WELDABLE REBAR IN ACCORDANCE WITH ASTM A706.
COMCRETE COVER

€5

CONCRETE COVER FOR REINFORCING BARS SHALL BE AS FOLLOWS WITH
MINIMUM COVER OF ONE BAR DIAMETER,
A CONCRETE CAST AGAINST EARTH - 3"
B. CONCRETE TO BE IN CONTACT WITH LIQUID - 2
C. CONCRETE TO BE IN CONTACT WITH EARTH OR WEATHER:
1) BARS §5 OR LESS - 1 1/2"
2) BARS GREATER THAN #5 - 2"
D. CONCRETE NOT EXPOSED TO EARTH, WEATHER OR LIQUID:
E'Ig SLABS, WALLS AND JOISTS — 3/4"
2

BEAMS AND COLUMNS - 1 1/2"
ADDED TOP STEEL IN SLABS

C6

WHERE BEAMS OR WALLS ARE PARALLEL TO MAIN REINFORCING IN SLAB,
PROVIDE #4 @ 18" OC IN TOP OF SLAB NORMAL TO THE BEAM OR WALL.
EXTEND BARS 2'-0" BEYOND THE FACE OF THE BEAM OR WALL. WHEN
THE SLAB IS ON ONE SIDE OMLY, TERMINATE THE BARS WITH A STANDARD
HOOK ON THE OTHER SIDE OF THE BEAM OR WALL.

EXTRA ACCESSORY BARS

c7

cg

IN ADDITION TO NORMAL ACESSORIES USED TO HOLD REINFORCING

STEEL FIRMLY IN POSITION, EXTRA ACCESSORY BARS SHALL BE

USED AS FOLLOWS:

A, IN SLABS, §5 RAISER BARS AT 36" OC MAXIMUM TO SUPPORT
THE TOP LAYER OF REINFORCING STEEL.

B, IN WALLS WITH TWO CURTAINS #3 U OR Z SHAPE SPACERS AT
&' OCEW.

BAR LAP SPLICES

DOWELS SHALL BE THE SAME SIZE AND SPACING AS THE BARS WITH WHICH

THEY ARE LAPPED. VERTICAL REINFORCING BAR SPLICES IN COLUMNS
SHALL BE AS NOTED ON THE DRAWINGS, AND ALL OTHER BAR SPLICES
SHALL BE LAPPED AS FOLLOWS UNLESS OTHERWISE NOTED:

BAR SIZE SPLICE LENGTH

000~ U L
L
(=]
]

THE LENGTH OF THE LAP SPLICES SHALL BE MADE IN ACCORDANCE WITH
THE AMERICAN CONCRETE INSTITUTE BUILDING CODE REQUIREMENTS FOR
REINFORCED CONCRETE (ACI 318, LATEST EDITION} IF THE SPLICE
LENTH SHOWN ON THE PLAN SHEETS IS DIFFERENT FROM THAT LISTED
IN THE ACI 318, THE ACl 318 SHALL GOVERN. LAP SPLICES MAY BE
MADE BY WELDING IN ACCORDANCE WITH THE AMERICAN WELD SOCIETY
SPECIFICATION AWS D1.4, LATEST EDITION.

RESTRICTIVE BAR ANCHORAGE

N CASES WHERE REINFORCING BARS CANNOT BE EXTENDED AS FAR AS
REQUIRED DUE TO THE LIMITED EXTENT OF THE ADJACENT CONCRETE
STRUCTURE, THE BARS SHALL EXTEND AS FAR AS POSSIBLE AND END IN
STANDARD HOOKS.

STANDARD HOOKS

cio

C11

BARS ENDING IN RIGHT ANGLE BENDS OR HOOKS SHALL CONFORM TO THE
REQUIREMENTS OF SECTION 7 OF THE AMERICAN CONCRETE INSTITUTE
BUILDING CODE REQUIREMENTS FOR REINFORCED CONCRETE (ACI 318,
LATEST EDITION).

SLOPING SLABS

MONOLITHIC SLABS WITH TOPS THAT ARE SLOPED SHALL HAVE BOTTOMS

ci2

SLOPED THE SAME AMOUNT, MAINTAINING A UNIFORM SLAB THICKNESS,
UNLESS OTHERWISE NOTED ON THE PLAN SHEETS.

GROUND SUPPORTED SLABS

CONCRETE SLABS SUPPORTED BY GROUND, UNLESS OTHERWISE NOTED,
SHALL BE 4" THICK AND REINFORCED WITH 4 x 4 W2.9 WWF AT MID-
DEPTH OF THE SLAB AND DOWELED ALONG THE EDGE OF THE SLAB 10
ALL ADJACENT WALLS, COLUMNS AND FOUNDATIONS WITH #4 @ B" OC
THAT LAP 12" WITH THE WWF AND EXTEND INTO THE WALLS, COLUMNS
AND FOUNDATIONS AT LEAST 12" IF THE SLAB IS DESIGNATED AS AN
|SOLATED SLAB ON THE DRAWINGS, OMIT THE DOWELS AND SUBSTITUTE
1/4" THICK PRE—MOLDED JOINT FILLER TO ISOLATE THE SLAB FROM
CONTACT WITH THE STRUCTURE ALONG ITS PERIMETER.

C13 CHAMFERS
EXCEFT AS OTHERWISE NOTED, EXPOSED CONCRETE CORNERS AND EDGES
SHALL HAVE 3/4" CHAMFERS, RE-ENTRANT CORNERS (INSIDE) SHALL
NOT HAVE FILLETS.

C14 ANCHOR BOLTS
THE USE OF ANCHOR BOLTS SHALL BE GOVERNED BY THE FOLLOWING
TABLE UNLESS OTHERWISE SPECIFIED ON THE DRAWING SHEETS:

BOLT DIA 1/2" s5/8"  3/4" /8" 1" 11/8" 1 1 /4"
MIN EMBED. g 6" 8’ 8" " 12" 12
ALLOWABLE

SHEAR 10004 1500f 17804 20754 2175§  2250f  2650f

ALL BOLTS SHALL BE HOT DIPPED GALVANIZED UNLESS OTHERWISE
NOTED. EMBEDMENT LENGTH FOR BOLTS SHALL BE AS SHOWN ON
THE PLAN SHEET OR AS DETERMINED BY THE ENGINEER.

€15 DOWELS IN WALL

DOWELS FROM FOOTING OR SLAB SHALL LAP WITH THE WALL OR
COLUMN REINFORCEMENT BY THE FOLLOWING LENGTHS:

5 AMD SMALLER - 2'-0"

6 AND #7 - 25"

8 AND LARGER - 4'-0"

HEX NUT AND
GALV. ANCHOR
BOLT. DIA AS
REQUIRED BY
EQUIPMENT
MANUFACTURER

3/4"x1/4" GROUT—

LEVELING NUT
STEEL EQUIPMENT BASE

MAY BE PVC SLEEVE OR
" ' OTHERWISE FORMED AT
CONTRACTORS OPTION. INSIDE
o lg\ ik~ ANCHOR BOLT DIAMETER
< PLI 2"
Y :.‘ ) L _—
'ﬁlﬁi -Qd e ] ~—CONCRETE EQUIPMENT BASE
so| Eid — PLATE OR AS REQ'D.
- FeS TO KEEP VOID AROUND
LED I-_ ANCHOR BOLT
zE-N ,'ﬁ - - " T STRUCTURAL CONCRETE SLAB
S & O- WHERE REQUIRED
i TT—————§4 X 6" MIN
ab BEE: L EINFORCING
2" STEEL
ANCHOR BOLTS SHALL BE MIN

MIN. SIZE SHOWN OR
LONGER AS REQ'D. BY
EQUIPMENT MANUFACTURER

ANCHOR BOLT FOR EQUIPMENT

REINFORCING MUST BE OUTSIDE
OF PIPE AND CONDUIT
ELECT. SERVICE

U AO .
3/4" RAD, » .
ALT. EQUIP. DRAIN |
LOCATION AS REQ'D. ‘.
= = €
PLAN
NON—BEARING VOID AREA WITHIN
METAL BASE TO BE FILLED WITH
STANDARD GROUT 3/4"£1/4" EXPANSIVE GROUT
i UNDER ALL BEARING SURFACES
METAL BASE Cli AND IN BOLT HOLES —
. T [

| 3/4"
RAD.

NENESLL

ey |
ANCHOR BOLE—" | —] IENEESRR [ | Y, Sy

11 2"__..:AL
b/

47 MIN.

e

/-FINISHED FLOOR

45°70 602
3wl

NOTE 1/0—/

Il = VERTICAL

el L e
NOTE 1

| — HORIZONTAL

HORI

i

REINFORCING WELDING NOTES:

. CHIP, GRIND DR GOUGE TO SOUND
?!ETEL BEFORE WELDING OTHER

. DETAIL | AND Il FOR NO. 8 AND
LARGER. DETAIL Il FOR NO. B
AND SMALLER. DETAIL IV FOR
NO. 6 AND SMALLER.

3. E70 ELECTRODE FOR GR40
E90 ELECTRODE FOR GREO.

VERT
6¢° 45°
TACK

| (L_[“

spur ppe—~ +—1/8" Lap

BACK~UP
Il — HORIZONTAL AND VERTICAL
WELDED REINFORCING SPLICE DETAIL

TACK
AREA

4. SEE AWS D12-1 FOR WELDING
PROCESS AND OTHER DETAILS.

GRADE 60 WELDABLE REBAR IN
ACCORDANCE WITH ASTM A708
REBAR SHALL BE USED WHEN
WELDING OF REBAR IS REQUIRED.

LENGTH EA. SIDE

# gg 1"1/4
¥ e
6 1-1/2"

BAR LAP SPLICE, SEE

= EI}‘JI;‘. i = gt : GEN'L STRUCTURAL
NOTES
| |
' L]
4
CORNER INTERSECTION CORNER
(OF‘TIONAL)

NOTES

&LTERNATE—\
: ot

BAR LAP SPLICE, SEE
GEN'L STRUCTURAL

CORNER BAR SIZES AND
SPACING SAME AS HORIZ.

OTE:

ALL 90" BENDS SHALL BE STANDARD
HOOKS PER ACI 315 UNLESS OTHER-
WISE SPECIFIED,

REINF, TYP.
CORNER  INTERSECTION CORNER
§ (OPTIONAL)
DETAIL
NTS

EXTRA BARS EQUIV. TO

BARS CUT AT RECTANGULAR
OR CIRCULAR OPENING

f—

: 5 X 4'-0"
O il 3y £l e G
2'-0"— < 1 EACH CORNER ;(

1
—== .@
L I #5 EACH FACE,

| 4 —F i EACH SIDE, MIN.

W

|

—

g -

R4

REINFORCEMENT AT SLAB AND WALL OPENINGS

NOTES:

1. TRANSVERSE REINFORCEMENT NOT
SPECIFIED, BUT SHALL BE TREATED
IN SAME MANMER AS BARS SHOWN.

2. W= DIMENSION OF OPENING
PERPENDICULAR TO BARS CUT.
>( FOR CIRCULAR OPENINGS
W= DIAMETER.
3. SEE MECH AND SRCH DRAWINGS FOR
SLAB AND WALL OPENINGS NOT
SPECIFIED ON STUCTURAL DRAWINGS.

4, SUPPLEMENTARY REINF. MAY BE
OMITTED OMLY WHERE OPENING IS

CONSTRUCTION FLOOR OR
JOINT \ / WALL SLAB
I
57 e o
ReasR—"
WATERSTOP_RX 101
3/4" x 3/8"

. RECESSES AS REQ'D.
ko g;c: = 8E EQUIPMENT
TOPPING OR "
10 UNLESS OTHE URFACE ROUGHENED
e S FLG0 MIN, NOTED RISE TO WITHIN 1" TO EOGE

OF FINISH FLOOR
SECTION

EQUIPMENT BASE

FLOOR OR WALL JOINT

TOPPING WHERE
REQUIRED

11/2"

-

SPECIFICATIONS.

FRAMED BY BEAMS OR WALLS.

CONSTRUCTION WALL
JOINT
WATERSTOP RX 101
FLOOR SLAB 3/4" x 3/8°
REBAR

FLOOR SLAB TO WALL

NOTE: PLACE WATER STOPS WHERE SHOWN ON THE PLANS AND AS REQUIRED BY THE
INSTALLATION SHALL BE PER THE SUPPLIER INSTRUCTIONS.

COLD JOINT WATER STOP DETAIL

HORIZONTAL
JOINT IN_SLAB

(UNLESS OTHERWISE NOTED
OM PLAN SHEETS)
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ROCK ANCHOR GUIDE SPECIFICATION

Rock Anchors Performance Requirements:

Design is bosed on on allowable rock anchor load of B0 kips for (Type 1) tension anchors.
Proof—test 25% of all tension anchors. Pull-Test ot least one tension anchor in each
project area, Duration of load at least 5 minutes. Maximum deflection at 60 kips is
0.5=inches.

Proof—test 10% of all shear anchors {Type II) for o tension load of 20 kips ond 0.25-inch
movement.

The Resident Engineer or independent inspector shall supervise and witness oll testing and
installation. See "Proof Loading” Guidelines.

Rock Anchor Reinfercement:

Type I: Tension anchors shall be installed horizontally or at on angle shown on the plans
into soiid rock. Use #8 Grade 60 rebor or threodbor. Embed all tension anchors at least
8—feet into solid competent rock, Threaded ends will be required at tested onchors for
equipment ottachment.

Type Il Sheor anchors shall be installed vertically into rock to positively connect wolls rock,

Use #8 Grade 60 reinforcing bars. Embed all shear anchors at leost 4—feet into solid

competent rock. Threaded ends will be required ot proof—tested onchors for testing
equipment attachment.

Drill Operators: Drilling operators and foreman shall have a minimum of 2 years installing
rock anchors or permanent ground anchors with the contractor's organization.  List of
project personnel having appropriote qualifications shall be submitted for the Engineer's
opproval at least 7 working days prior to any physical work at the site.

Grout for Anchors: Provide a neat cement or o sand cement qrout to be used in rock
anchors of a pumpable mixture capable of reaching @ minimum cube strength of 5000 psi.
Chernical odditives which control, bleed, or retard set in the grout are to be used only
when opproved in writing by the Engineer. Expansive odditives shall not be used.

Anchor installotion:  Drill holes for rock anchors ot the locations shown on the drawings.
Provide anchors length ond diameter as shown on the drowings. Core drilling, rotary
drilling, percussion drilling, or ouger drilling may be used. It shall be the controctor's
responsibility to choose the drilling methods that wil maintain open drill holes and do not
promote mining and loosening of the soil/rock ot the perimeter of the drill hole or fracture
rock/soils with weak strotification planes by the use of high flush volumes ond pressure.

Al the ground surfoce the drill hole shall be located within 6 inches of the location shown.
AL the point of entry the anchor edge shall be within 5 degrees of the ongle shown on the
drowings.

Place centralizers ot 6 foot intervals along the length of the anchors with the last
centralizer 1 foot from each end of the nail and ensure thal there is no less than 1 inch
of grout cover olong the length of the anchor.

Inject grout into the lowest paint of the drill hole. Pump grout through tubes, casing,
hollow stem augers or drill holes such that the hole is filed to prevent air voids working
progressively from the bottom to the top. Maintain operalion until the hole is completely
filled with grout and clean grout is seen to run from the top of the hole,

Provide grouting equipmeni capable of continueus mixing ond producing a grout free of
lumps. Anchors shall be ploced in each drilled hole within 15 minutes of the groul
injection.

Proof Testing — General Specification:

Performance Tests

A Performaonce test involves incremental looding ond unleading of a production anchor to
accurately verify that the design load mey be sofely carried, that the free length is as
specified, ond that the residual movernent is within tolerable limits. As o minimum, the first
two production anchors instalied should be Performance tested. Do not wait until many
anchors are instolled before testing the first two anchors. The purpose of these tests is to
verify the installation procedure selected by the Contracter before o large number of
onchors are installed. Fach load increment or decrement shall be held constant for at leost
one minute or until measured deflection is negligible. The maximum load should generally be
held for one hour lo determine long—term creep susceptibility. As wos stated earlier, the
contract plans and/or Special Provisions should specify the number of Performance tests be
performed at each locotion.

Testing
The following is o general description of the required tests.

Proof Tests

A Proof test involves incrementolly looding o production anchor to verify thot the design
capacity can be safely corried and that the free length is as specified. The Proof lest is o
single cycle test where the load is applied in increments until the maximum load volue is
reached. Eoch load shall be held constant for at least one minute or until measured
deflection is negligible.

Pull—out Tests

A pullout test consists of incrementolly loading the test onchor assembly to the meximum
test load or the failure point, whichever occurs first. The failure point is the point where
the movement of the test anchor continues without an increase in the load or when the
anchor creep rate exceeds 0.08 inch between & ond 60 minutes. Movement of the anchor
end shall be measured and recorded to the necrest 0.001 inch of each increment of load,
including the ending alignment lood, relative te on independent fixed reference point The
pullout test measuring the test load is applied to the test soil noil and measures the test
soil nail end moverment ot eoch load. Each increment of lood shall be applied in less thon
one minute and held for at least one minute but not more than two minutes. During the
10

minute load hold, the movermnent of the end of the anchor shall be meosured ot 1, 2, 5,
4, 5, B, ond 10 minutes. After the 0.08 inch creep rate is estoblished, the lood is reduced
to the final alignment load. ond then the enchor is unlooded. If o test onchor fails to
attain the maximum test lcod, one or oll of the following procedures moy be performed:
(1) instoll and test odditionol test onchor if the initia! test results are believed to be in
error, (2) determine if the cause is due to a voriation of the rock/soil conditions,
installotion procedure or matericls, or (3) reevaluate the rock properties if differing
conditions are encountered ond redesign the onchors if necessaory. Any changes necessitated
by failing tests shall be approved by the Project Designer.

STRUCTURAL NOTES — CONCRETE STRUCTURES
DESIGN CODE: UNIFORM BUILDING CODE - 1997 EDITION

GEMNERAL

1. UNLESS OTHERWISE NOTED, ALL MATERIAL AND DESIGN SPECIFICATIONS

CITED HEREIN SHALL CONFORM TO THE MOST RECENTLY ADOPTED

SPECIFICATION OR CODE.

THESE STRUCTURAL NOTES SUPPLEMENT THE SPECIFICATIONS. ANY

DISCREPANCY FOUND AMONG THE DRAWINGS, SPECIFICATIONS, THESE

NOTES, AND ANY SITE CONDITIONS SHALL BE REPORTED IN A TIMELY

MANNER TO THE ENGINEER DESIGN TEAM WHO SHALL CORRECT ANY

DISCREPANCY IN WRITING. ANY WORK DONE BY THE CONTRACTOR AFTER

DISCOVERY OF SUCH DISCREPANCY SHALL BE DONE AT THE CONTRACTORS' RISK.

3. THE CONTRACTOR SHALL VERIFY AND COORDINATE THE DIMENSIONS AMONG ALL
DRAWINGS PRIOR TO PROCEEDING WITH ANY WORK OR FABRICATION.

4. THE CONTRACTOR IS RESPONSIBLE FOR ALL DEMOLITION AND CONSTRUCTION
METHODS, TECHNIQUES, SEQUENCING, AND SAFETY REQUIRED FOR THE WORK.

5. SEE SUBMITTAL KEY FOR REQUIRED SHOP DRAWING SUBMITTALS. UNLESS STATED
OTHERWISE IN THE SPECIFICATIONS, SUBMIT 2 PRINTS FOR APPROVAL OR
CORRECTIONS.

6. ALL FEATURES OF CONSTRUCTION NOT FULLY SHOWN SHALL BE OF THE SAME TYPE
AND CHARACTER AS SHOWN FOR SIMILAR CONDITIONS SUBJECT TO REVIEW BY THE
ARCHITECT AND ENGINEER.

ALL PRODUCTS AND MATERIALS USED BY THE CONTRACTOR SHALL BE APPLIED,
PLACED, ERECTED OR INSTALLED IN STRICT ACCORDANCE WITH THE
MANUFACTURER'S INSTRUCTIONS.

»

FOUNDATIONS

1.  FOUNDATION SIZES ARE BASED ON A TOTAL LOAD BEARING SOIL PRESSURE
OF 10,000 PSF FOR BEARING ON SOLID BEDROCK.

2. ALL FOOTINGS SHALL BE FOUNDED ON SOLID MASSIVE BEDROCK.

CONCRETE - CAST—IN-PLACE

1. ALL CONCRETE SHALL BE NORMAL WEIGHT AND SHALL DEVELOP A MINIMUM
28 DAY LABORATORY CURED COMPRESSIVE-CYLINDER STRENGTH OF:

4000 PSI FOR SLABS, AND WALLS MAX W/C RATIO 0.45)

2. A MINIMUM OF 5 CONCRETE TEST CYLINDERS SHALL BE PROVIDED FOR
EACH 100 CU. YARDS OF EACH CONCRETE STRENGTH. CYLINDERS SHALL BE
TESTED AS FOLLOWS: 1 @ 7 DAYS; 2 @ 28 DAYS AND 1 SITE CURED CYLINDER
PRIOR TO REMOVAL OF FORMS FOR SLABS AND BEAMS.

3. CONCRETE CYLINDER SAMPLING AND TESTING SHALL CONFORM WITH ASTM
SPECIFICATIONS.

4. CONCRETE, FORMS, MIXING, PLACING AND CURING SHALL CONFORM TO THE ACI
MANUAL OF CONCRETE PRACTICE AND ITS SPECIFICATIONS.

5. SLEEVES THROUGH BEAMS, WALLS AND SLABS FOR MECHANICAL LINES SHALL BE
FABRICATED FROM STANDARD WEIGHT STEEL PIPE WITH ANCHORS AS APPROVED
BY THE ENGINEER UNLESS OTHERWISE NOTED.

& ALL CONCRETE JOINTS FOR CAST—IN-PLACE BEAMS, WALLS, FOUNDATIONS AND
SLABS NOT ON GRADE SHALL BE ROUGH TEXTURED WITH KEYS AT CENTER.
CONTRACTOR SHALL OBTAIN ENGINEER'S REVIEW ON DETAILS OF ALL
CONSTRUCTION JOINTS PRIOR TG CONSTRUCTION.

CONCRETE REINFORCING STEEL
1. ALL REINFORCING STEEL SHALL CONFORM TO ASTM A-615 GRADE 0.
ASTM AB15 GRADE 40 FOR BEAMS, STIRRUPS, COLUMN TIES AND AS NOTED.
SEE PLANS FOR AREAS OF HIGH—STRENGTH 75 KS| BAR DOWELS.
. WELDED WIRE FABRIC SHALL CONFORM TO ASTM A185.
ALL WELDED REINFORGCING STEEL SHALL BE A706, METAL INSERTS
AND CONNECTIONS SHALL CONFORM TO U.B.C. STANDARD NO. 19-2.
4. REINFORCING {MINIMUM UNLESS OTHERWISE SHOWN ON PLANS)
A, REINFORCING FOR WALLS
6" - VERTICAL fi4 @ 12" 0.C. HORIZONTAL #4 @ 12" O.C.
8" — VERTICAL #5 @ 12" 0.C. HORIZONTAL #5 @ 12" 0.C
10" — VERTICAL & HORIZONTAL #4 @ 16" O.C.E.F.
12" — VERTICAL & HORIZONTAL {4 @ 12" O.C.E.F.
5. PLACE 2—#5 X CONTINUOUS AT DISCONTINUOUS ENDS OF ALL FOUNDATIONS
AND WALLS. PLACE 2'-0" X 2'—0" BARS AT CORNERS AND INTERSECTIONS
OF WALLS AND FOUNDATIONS EQUAL IN SIZE AND NUMBER TO HORIZONTAL
REINFORCING. PLACE 2-#5 X OPENING DIMENSIONS PLUS 4'-0" EACH SIDE
OF ALL OPENINGS. PLACE 2—-#5 X 4'-0" DIAGONAL BARS AT EACH CORNER
OF ALL SLAB OPENINGS GREATER THAN 1'-6" IN DIMENSION,
6. ALL REINFORCING STEEL SHALL BE DETAILED, FABRICATED AND PLACED IN
ACCORDANCE WITH ACI DETAILING MANUAL 315, ALL REINFORCING STEEL SHALL
BE ACCURATELY AND SECURELY PLACED. REINFORCING SHALL NOT BE SENT OR
DISPLACED FOR THE CONVEMIENCE OF OTHER TRADES UNLESS APPROVED BY THE
STRUCTURAL ENGINEER. SPLAY. REINFORCING STEEL AROUND QPENINGS WITH
1" IN 10" SPLAY UNLESS OTHERWISE SHOWN.
7. LOOSE MILL AND RUST SCALE, OIL, DIRT AND COATINGS OF ANY MANNER THAT
WILL REDUCE BOND SHALL BE REMOVED PRIOR TO CONCRETE POUR.
B. ALL REINFORCEMENT IS CONTINUOUS WITH ADEQUATE LAPS.
REINFORCEMENT SHALL BE SECURED IN FORMS WITH SUITABLE TIES AND
ANCHORAGE TO PREVENT DISPLACEMENT. BARS ADJACENT TO EARTH SHALL BE
SUPPORTED BY CEMENT MORTAR CUBES.
g, MINIMUM COVER FROM CONCRETE SURFACES TO REINFORCING STEEL SHALL BE:
3" +- 1/2" TO BOTTOM OF FOOTING.
2" +- 1/4" TO EARTH FACE OF WALL
1" +— 1/4" TO INSIDE FACE OF WALL
10. UNLESS OTHERWISE NOTED, DOWEL CONCRETE WALLS TO FOOTING WITH BARS
OF SAME SIZE & SPACING AS WALL REINFORCEMENT.
11. SLAB TOP REINFORCING BARS THAT TERMINATE IN A WALL OR
COLUMN SHALL HAVE A STANDARD 90 DEGREE HOOK, UNLESS OTHERWISE DETAILED.
BEAM, JOIST OR SLAS BOTTOM BARS THAT TERMINATE IN A COLUMN OR WALL
SHALL EXTEND TO WITHIN 2" OF OPPOSITE FACE OF COLUMN OR WALL, UNLESS
DETAILED OTHERWISE.
12. LAP ALL BARS A MINIMUM OF 48 DIAMETERS EXCEPT AS OTHERWISE NOTED.

(75

STRUGTURAL STEEL AND MISCELLANEOUS IRON
1. STRUCTURAL STEEL SHALL CONFORM TO THE FOLLOWING:
ROLLED WIDE FLANGE SHAPES ASTM A-992 (Fy=50 KSI)
MISC. PLATE. BAR, ANGLE, CHAMNEL  ASTM A—36 (Fy=36 KSI)
TUBING ASTM A-500, GRADE B (Fy=46 KSI)
PIPE ASTM A-53, TYPE E OR S,(Fy=35 KSI)
2. ALL FABRICATION, ERECTION AND IDENTIFICATION AND PAINTING OF
STRUCTURAL STEEL SHALL CONFORM TO AISC SPECIFICATIONS — DIVISION

Vil (LRFD) OR DIVISION IX (ASD) AND U.B.C. STANDARDS NO. 22-1,

3. ALL WELDING SHALL CONFORM TO AWS SPECIFICATIONS. ALL WELDERS SHALL
BE CERTIFIED UNDER AWS SPECIFICATIONS. WELDS SHALL BE MADE WITH E70
SERIES FLECTRODES UNLESS OTHERWISE NOTED. WELD TESTING AND INSPECTION
SHALL CONFORM TO THE MINIMUM REQUIREMENTS OF THE AWS D1.1 AND AISC.

4 DRILLED-IN ANCHORS SHALL BE "RAWL-STUD" BY RAWL INC..OR APPROVED EQUAL,
CONTRACTOR TO SUBMIT ICBO REPORTS TO ENGINEER.

5. ANCHOR BOLTS SHALL CONFORM TO ASTM A307, (Fy=36 KSI MIN.)

6. HIGH STRENGTH (H.S.) BOLTS SHALL CONFORM TO ASTM A325-SC WHERE NOTED.
PROVIDE TENSION INDICATING FASTENERS (LOAD INDICATING WASHER OR TWIST
OFF BOLT) AT ALL H. 5. BOLTS, TYPICAL, UNLESS INDICATED OTHERWISE.

7 A;.L STEEL EXPOSED TO WEATHER, MOSTURE, SOIL, OR AS NOTED SHALL BE HOT DIP  GALVANIZED

A-123,

8. ALL BOLTS TO BE A325(X), UNLESS OTHERWISE NOTED.

9. SHOP PAINTING: SEE SPECIFICATIONS

METAL DECKING:

ALL METAL DECKING SHALL CONFORM TO THE SPECIFICATIONS OF METAL STEEL

DECK INSTITUTE.

2. METAL ROOF DECKING SHALL BE W3 X 20 GAGE, GALVANIZED 36" WIDE DECKING
OF TYPES INDICATED IN THE DRAWINGS.

3. DECKING SHALL BE CONTINUOUS ON 2 OR MORE SUPPORTS.

& CONNECT DECKING TO SUPPORTING MEMBERS WITH 1/2" DIA. PUDDLE WELDS, 8"
WELDS PER SHEET THROUGH <> GAGE, STANDARD WELDING WASHERS.

5. DECK SIDE LAPS SHALL BE CONNECTED WITH 1.5 SEAM WELD AT 8" 0/C OR 14
GAGE X SELF TAPPING METAL SCREWS AT 8" 0/C.

7. WELDERS SHALL BE AWS CERTIFIED FOR LIGHT GAGE METAL WELDING.

SPECIAL INSPECTION

1. INSPECTOR IS TO BE CONTRACTED BY OWNER, ENGINEER OR ARCIHTECT PER UBC
CODE REQUIREMENTS, AND LOCAL ORDINANCES. A PRE—COWSTRUCTION MEETING SHALL
TAKE PLACE PRIOR TO FOUNDATION INSTALLATION. THE CONTRACTOR, ARCHITECT,
ENGINEER AND INSPECTOR SHALL ATTEND.

SPECIAL INSPECTIONS SHALL BE PERFORMED ON THE FOLLOWING WORK:
2, CONCRETE:
A PLACEMENT OF CONGRETE (CONTINUOUS)
B. TAKING OF TEST SPECIMENS—AIR, STRENGTH AND SLUMP (CONTINUOUS)
C. PLACEMENT OF REINFORCING STEEL (PERIODIC)
3. STEEL:
A. SINGLE PASS FILLET WELDS NOT EXCEEDING 5/16" (PERIODIC)
B. HIGH STRENGTH BOLTING — UBC SECTION 1701.6 (PERIODIC)
€. EPOXY OR MECHANICALLY FASTENED ANCHOR BOLTS (PERIODIC)

DEFERRED SUBMITTALS

SUBMITTAL DOCUMENTS FOR DEFERRED ITEMS SHALL BE SUBMITTED TO THE
ENGINEER OF RECORD FOR REVIEW.

ITEM EMGINEER
OF RECORD
STRUCTURAL STEEL SHOP DRAWINGS X

REINFORCING STEEL SHOP DRAWINGS X
COMCRETE MIX DESIGN X

CAST~IN—~PLACE CONCRETE

PART 1 - GENERAL
1.1 SUMMARY

A. This Section specifies cost—in ploce concrete, including formwark, reinfarcernent, concrete moteriols,
mixture design, p o dures, and finish for the following
1. Footings.

2. Foundation walls,

3. Slabs=on=-grode.

4. Suspended slabs,

5. Bullding walls.

1.2 SUBMITTALS

A. Product Data: For eoch lype of product indicated.

B. Design Mixtures: Fer eoch concrete misture. Submit olternale design mixtures when chorocteristics of
maoterials, Project conditions, weather, test resulls, or other circumstonces worrant adjusiments.

C. Steel Reinforcement Shop Drowings: Flocing drowings that detoil fobricoti bendi and pl
Include bar sizes, lengths, material, grode, bar schedules, stirrup spocing, bent bor diograms, bor
orrongement, splices and lops, mechanical connections, tie spocing, hoop spaocing, ond supports fer
concrele reinforcement.

Delele first paragraph and subporagraph below If not required.

Coordinate paragroph below with qualification requirements in Division 1 Section "Quolily Requirements” and
o5 supplemented in "Ouolity Assurance” Arlicie.

Delete paragraph and subporagroph below if maleriol test reports ore nol required.

D. Material Certificotes: For each of the following, signed by monufoclurers:

Edit list to suil Project,

1, Cementitious maoterials.

2. Admixtures.

Retain paragroph below if Conlroctor engoges testing agency for measuring floor surfoce flainess and
leveiness,

Delete poragraph below if no preinstollotion conference.

1.3 QUALITY ASSURANCE

Delete first parogroph below if not required, See Division 1 Seclion "Quality Requirements” for generol
instalier quolificati Verily ilability of gualified personnel with o local ACI chapter or concrete
contractors. These desirable programs may have limiled gross—roots penetration.

Retain paragraph telow il Conlractor or manufocturer selects testing agency for concrete mixture design,
malerial tesl reports, or field quolity centrol, Retoin option if field qualily—control testing ogency employed
by Cantractor mus! be opproved by outherilies having jurisdiction.

A. ACI Publications: Comply with the following unless modified by requirements in lhe Contract Documents:
Retain secaond option in first subparagraph below it ACI 301, Seclion 7, for structural lightweight concrete is
applicable.

1. ACI 301, "Specification for Structural Concrete”

B. Concrete Testing Service: Engage a qualified independent testing ogency to perfarm materiol evaluation
tests ond to design concrete mixtures,

Preinstallation conference below, which is desirable for major concrete instollations, helps minimize
misunderstandings ond reviews Project condilions that might lead to significont problems. Delete paragraph
ond subparogrophs if Work of this Seclion is nol extensive or complex enough to juslify o preinstallotion
conference, |l retaining, coordinate with Division 1.

C. Preinstallotion Conference: Conduct conference at Project sile to comply wilh requirements in Division 1
Section “Project Monagemenl ond Coordinotion.”

Retoin subporagraph ond associoled subporagrophs below if warranted by complexity of design mixtures and
quality control of concrete materials.

1. Before submitting design mixtures, review concrete design mixture and examine procedures for ensuring
quality of concrete moteriois. Require representatives of each entily directly concerned with cast—in—place
concrele lo attend, including the following:
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CAST IN PLACE CONCRETE CONT FROM SHEET S-1A

c. Ready—mix concrete manufocturer,

d. Concrele subcontroctor.

1.4 DELIVERY, STORAGE, AND HANODLING

Retain oplion in first porograph below il zinc— or epoxy-—coated steel reinforcement is required.

A, Steel Reinforcement: Deliver, store, ond handie steel reinforcement to prevenl bending ond domage.

PART 2 = PRODUCTS

2.1 STEEL REINFORCEMENT

Delate or revise this Article to suil steel reinf nent requir
A Reinforcing Bars: ASTM A 615/A 615M, Grode 60 (Grade 420), deformed.

Retain poragroph below for reinforcement that is welded or if odded ductility is sought.

B. Low—hlloy-Steel Reinforcing Bars: (weldable rebar) ASTM A 706/A 706M, deformed.

Retain parogroph below for golvanized steel reinfor L. Selact type of reinforcement from first set of
optiens and zinc coating closs from second set. Closs | has ot least 50 percent more zinc weight than

Class 1.
Retain poragroph below for epoxy—cooted steel reinforcement, Select type of reinforcement frem first set

of oplions ond epoxy—cooled product from second seb. ASTM A 775/A 775M bors ore usually epoxy
cooted before fabrication; ASTM A 934/A 934M bors ore epoxy coated after fabrication and should nel be
field bent or rebenl.

C. Epoxy-Coated Reinforcing Bars: ASTM A 615 Grade 60 (Grade 420), ASTM A 706 deformed bars,
ASTM A 934 epoxy coated, with less than 2 percent damaged coeling in each 12~inch (300=-mm) bar
length.

Rul%in first paragraph below for steel reinfor t. Select one of two options for
reinforcement Llype.

2.2 REINFORCEMENT ACCESSORIES

Add other products for dowsls or dowel sleeves If required. These include circular and rectangular plostic
dowsl slesves, square dowels, ond plastic—surfoced or reinforced-paper—covered dowels.

b Bor Supporls: Bolsters, chairs, spacers, and olher devices for spocing, supporl'm?. and foslening
reinforcing bars ond welded wire reinforcement in ploce. Manufactura bar supperls from steel wire,
plastic, or precast concrete accerding le CRSI's "Manual of Stondard Practice,” of grealer compressive
strength than concrete ond os follows:

Delete or revise three subporagraphs below to suit Praject,

Add mechanical splices and connections for aleel reinforcement here il required.

2.3 CONCRETE MATERIALS

A, Cementitious Material: Use the following cementilious materials, of the same lype, brond, and source,
throughout Project:

Select type ond color of portlond cement from oplions in subparagraph below.

1. Portland Cement: ASTM C 150, Type | or |l

a, Fly Ash: ASTM C 618, Closs F.

Siliea fume below s most often used in high—strength concrete and in special applications such as
bridge decks te enhance durabllity by lowering permeability of concrele. ACI 301 identifies silica fume as
a cementitious material,

Selecl class of oggregote from options in poragroph below or revise to suil Project. ASTM C 33 limits
dalaterious subsiances in coarse oggragote depending on cli ity and in-sarvice locotion of
concrate. Classes in first set of options are ASTM C 33 default classes for concrete exposed lo weather
for Severe, Moderate, and Negligible weathering regions, respectively. Revise [irst lwo options to Closs 4S5
or 4M il concrete will be exposed to frequenl wetling. Retoin lost option If damage caused by concrete
exponsion from alkali silico or alkali corbonole reactions |s anticipated.

B. Normal—Weight Aggregates: ASTM C 33, Cless 35 coorse aggregate or betler, graded. Provide
aggregates from o single source.

Select coorse—aggregate size from lhree options in subparagroph below; odd grodalion requirerments if
preferred. Aggregaote size limits relote to spacing of steel reinforcement, depth of siob, or thickness of
concrete member.

1. Maximum Coarse—Aggregate Size: 1-1/2 inches (38 mm) nominol

Retain first parogroph below if using lightweight aggragale for structural lightweight concrete. Select size
limit from four opltions below.

C. Water: ASTM C 94/C 94M ond potoble.

2.4 ADMIXTURES

If subparagraphs titled "Availoble Products,” "Products,” "Availabl Manufacturers,” or "Monufacturers™ are
retained in this Article, coordinate with Parl 2 “Monufocturers” Article.  Retain “Avaoilable” for
nanproprietary and delete for semiproprietary specifications.

A Air—Entroining Admixture: ASTM C 260.

B. Chemicol Admixlures: Provide odmixtures certified by er to be patible with other
admixtures ond that will nat contribute weler—soluble chloride ions exceeding \hose permitted in hordened
concrele. Do not use colcium chloride or admixtures containing caleium chioride.

Select one or maore chemical admixtures from six subporographs below.

1, Waler-Reducing Admixture; ASTM C 494/C 494M, Type A

2. Retording Admixture: ASTM C 494/C 494M, Type B.

3. Waler—Reducing and Retarding Admixture: ASTM C 454,/C 494M, Type D.

4, High-Range, Water—Reducing Admixture: ASTM C 494,/C 494M, Type F.

5. High-Range, Woter—Reducing and Relording Admixiure: ASTM C 494/C 494M, Type G,

6. Plosticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type I,

2.5 CONCRETE MIXTURES, GENERAL

A Prepare design mixtures for each type and strength of concrete, proportioned on the bosis of
laboratory trial mixture or field test dete, or both, according to ACI 301,

|. Use o qualified independant testing ogency for preparing and reporling proposed mixture designs bosed
on lgboratary trial mixtures.

Retain poragraph ond subporagraphs below If limiting percenlage of cementitious malerial thol can replace
portland cament, Meither ACI 301 nor ACI 318 (ACI 31BM) limit amount of cementitious material thol
con reploce portlond cement unless concrete is exposed lo deicing chemicols. |dentify parts of building
or structure offected by these limits unless extending them to oll concrete.

Retain oppropriate oplion in first poragroph below for chioride limits. Identify portions of building with
different limits i required. Percentoges below repeol ACI 301 limits, respectively, for prestressed
{post—tensioned) concrete, reinforced concrete exposed lo chloride, reinforced concrete thot will not be
dry or protecled [rom moisture, and reinforced concrele that will be dry or protected from molsture, ACI
301 and ACI 318 (AC! 318M) express this percentage by welghl of cement, not cementitious material.

B. Admixtures: Use odmixtures occording to manufacturer's written instructions.
Delete or revise four subparagraphs below to sull Project.
1, Use waler—reducing, high—ronge water—reducing or plosticizi ixture in te, os required, for

placement and workabilily.

2. Use waler—reducing ond retording odmixlure when required by high lernperatures, low humidity, or
other odverse plocement conditions.

3. Use water—reducing odmixture in pumped concrele, concrate for heavy—use industrial slabs ond parking
structure slobs, conerete required to be wolertight, and concrete with o woter—cementitious malerials ratio
betow 0,50,

Add locations ond dosage of corrosion—inhibiting admixture to subporograph balow if required,

2.6 CONCRETE MIXTURES FOR BUILDING ELEMENTS

This Article toi pl { buildi elements thot often need different concrate mixtures. Revise,
consolidote, or odd olher building elements it more concrele mixtures ore required.

A. Foolings, Walls & Mol foundation : Proparlion normal—weight concrete mixture os follows:

Select strength from five options in subporagroph below or revise to suit Project, Coordinote compressive
strength with woter—cementilious materials ralio if concrele will be subject to special exposure conditions
or sullate exposure as identified In ACI 318 (ACI 318M).

1. Mimimum Compressive Strength: 4000 psi (27.6 MPa) MPo} ot 28 days.

Geleet water—cementitious materials rotio from three oplions in subporograph below, revise to suit Project,
or delete if In—service durability conditions ore benign and limits on water—cementitious materials ratic
ore nol required. Coordingte woter—cementilious matericls ratio with compressive strength, See
Evoluations for discussion.

2, Moximum Woler—Cementitious Moterials Rotio: 0.55

3. Select slump limil from three oplions in subporagraph below or revise lo suit Project.

4, Slump Limit: 5 inches (125 mm), plus or minus 1 inch (25 mm).

Percentoges in options in two subparagraphs below are defoult oir contenis required by ACI 301 for
severe exposure.

5. Air Content; 5-1/2 percenl, plus or minus 1.5 percent ot point of delivery for 1=1/2=inch (38-mm)
nominal moximum agaregate size.

Select strength from five oplions in subporograph below or revise to suit Projecl.

Delete parogroph and subparagraphs below i? normal—weight structural concrete is used. Coordinate

requi ts with lightweight oggregate supplier, structural engineer, ond, if opplicable, UL design limits,

B. Suspended PT Siabs: Proportion struclural concrete mixture os follows:

Select strength from five options in subporagraph below or revise lo sull Project.

1. Minimum Compressive Strength: 5000 psi (34.5 MPa) ot 28 days. 3000 psi ol 3 doy for stressing.
Retain one of three options in subparogroph below or revise volues or unit weight terminology.
“Colculated equilibrium unit weight” Is the bosis preferred by the Expanded Shale Clay ond Slote Institute
rather than “maximum oir dry unit weight™ included in ACI 301 for meosuring unit weight.

Select slump limit from two options in subparagraph below or revise lo suit Project.

2. Slump Limit: 5 inches (125 mm), plus or minus 1 inch (25 mm).

Retain one or more of three subporogrophs below. Percentages in firsl lwo subparagraophs are default
gir conlants required by AC! 301 for lightweight concrete subject to lreezing ond thowing, severe weather,
or deicer chemicals.

1. Air Content: 5-—1/2 percent, plus or minus 2 percent ot peint of delivery for nomingl maoximum
aggregate size greater than 3/8 inch (10 mm).

Air_ content below is maximum recommended by ACI 302.1R for trowel-finished floors.

Delete subporograph below if no steel-fiber reinforcemenl. Indicate location, on Drawings, of concrele
using steel fiber. Revise applicotion rote lo suit Project.

2.7 FABRICATING REINFORCEMENT

4 Fobricote steel reinforcement according to CRSI's "Manual of Standard Proctice.”

2.8 CONCRETE MIXING

Retain oplion in porograph below If sleel or synthelic fibers are required.

A Reody—Mixed Concrete: Measure, botch, mix, and deliver concrete occording to ASTM C 94/C 94M ond
furnish bateh tickal information.

1. When air temperoture is between 85 and 90 deg F (30 ond 32 deg C), reduce mixing and delivery
lime from 1-1/2 hours to 75 minules; when oair lemperature is above 80 deg F (32 deg C), reduce
mixing and delivery lime to 60 minules.

PART 3 -~ EXECUTION

3.1 FORMWORK

h. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral,
stalic, and dynamic loads, and construction loods thal might be opplied, until slructure can supporl such
loads.

B. Construct formwork so concrete members and struciures ore of size, shope, dlignment, elevation, ond
position indicated, within tolerance limits of ACI 117,

C. Limit concrete surface irreguiorities, designated by ACI 347R as abrupl or grodual, as loliows:

Selsct surfoce closses, usuglly two or mare, from two subporagrophs below. See discussion in “Farmwork”
Article in the Evaluations. Coordinote with rough— and smooth—form finishes in "Finishing Formed
Surfaces” Article.

1. Class A, 1/8 inch (3.2 mm) for smooth—formed finished surfaces.

2. Closs 8, 1/4 inch (6 mm) for rough—formed finished surfaces.

D. Conslruct forms light enough to prevent loss of concrete morlar.

E. Fabricate forms for eosy removal without hommering or prying ogeinst concrete surfaces. Provide
crush or wrecking plales where stripping may domage cost concrete surfoces. Frovide top forms for
inclined surfoces steeper than 1.5 horizontal to 1 wvertical.

1, Install keyways, reglets, recesses, ond the like, for eosy removal.

2. Do not use rust—stoined steel form=focing material.

F. Set edge forms, bulkheads, and intermediote screed sbrips for slabs to achieve required elevations and
slapes In finished concrete surfoces, Provide ond secure units lo suppert screed strips; use strike—off
! or compocting—type screeds,

Retain one of two options in first porograph below. ACI 3071 reguires chamfers, uniess olherwise specified.
G. Chomler exterior corners and edges of permanently exposed caoncrete.

H. Form openings, chases, offsels, sinkages, keyways. reglats, blocking, screeds, and bulkhaods required in
the Work, Detarmine sizes and locations from trades providing such ilems.

I, Clean ferms and adjacenl surfaces to receive concrele, Remove chips, wood, sowdust, dirl, ond other
debris just before placing concrele.

J. Retighten forms and brocing befere placing concrele, os required, to prevent mortar leaks ond mointain
proper alignment.

K. Coat contact surfaces of forms with form=—releose agent, occording lo monufocturer's writlen
instructions, before plocing reinfarcement,

3.2 EMBEDDED ITEMS

Specify embedded items ond onchorage devices for olher work attoched to or supported by cost-in—ploce
concrete. Add specific requirements for instolling embedded items, if any, that ore part of the Work,

A Ploge and secure onchoroge devices and other embedded ilems required for odjoining work thal is
altached te or supported by cast—in-ploce concrete. Use setling drawings, templotes, diagroms,
instructions, ond directions furnished with items to be embedded.

1, Install onchor rods, occurately locoled, to elevolions required and complying with toleronces in Seclion
7.5 of MISC's "Code of Standard Praclice for Steel Buildings ond Bridges.”

Reloin opplicable subparogrophs below and add others if required. Revise to suit Project.

2. Instoll reglets to receive wolerproofing and to receive through—wall flashings in outer foce of concrete
frame at exterior waolls, where floshing is shown ot lintels, shelf angles, and other conditions.

3. Install dovetoil anchor slots in concrete struclures as indicated.

3.3 REMOVING AND REUSING FORMS

Revise removal time in poragroph below if required. Peried of 24 hours is halved to 12 hours in ACI
347, Commentary in ACl 318 (ACI 318M) recognizes 12 hours for concrele using reqular portland
cement bul advises that this period moy be insufficient for concrete using Type Il and Type V portlond
cernents or ASTM C 595 blended hydraulic cements, concrete with retording admixtures, and concrete using
ice during mixing.

A. Generol: Formwork for sides of beams, wolls, columns, and similor parts of the Wark that does not
supporl weighl of concrete may be removed after cumulatively curing ol not less thon 50 deg F (10 deg
€) for 24 hours after placing concrete, il concrete is hord enough lo not be damaged by form-removal
operations ond curing ond protection operations are maintained.

Retain option in first’ subparagraph below if odopling recommendation of ACI J47R.  AC1 301 requires
concrete to reach ils specified compressive strangth,

1. Leove formwork for beam soffits, joists, slabs, and other structurol elements thet supporls weight of
concrele in place until concrete has achieved at least 70 percent of its 2B-day design compressive
strength — or post—tensioning operations ore complete.

2. Remove farms only if shores hove been orronged to permit removal of forms withoul loosening or
disturbing shores,

3.4 SHORES AND RESHORES

Review this Article with structural engineer ond revise Il required,

A Comply with ACI 318 (ACI 318M) ond ACI 301 for design, installation, and removal of shering ond
reshoring.

3,5 STEEL REINFORCEMENT

A, General: Comply with CRSI's "Manual of Standord Practice” for plocing reinforcement.

B. Clean reinforcement of loose rust and mill scole, eorth, ice, ond other foreign materials that would
reduce bond lo concrete.

C. Accurotely position, support, ond secure reinforcement aguins! displacement, Locale ond support
reinforcement with bor supperts te maintain minimum concrete cover. Do not tack weld crossing
reinforcing bars.

Delste subparogroph below if welding is not permitled or required.

1. Weld reinforcing bors according to AWS D1.4, where indicaled,

Retain parograph below If using epoxy—-cooted reinforcement.

0, Epoxy—Coated Reinforcement: Repair cul ond damaged epowy coatings with epoxy repair coating
cccording to ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties to foslen epoxy-cocled steel
reinforcement.

Relain paragraph below if using zinc—cocled reinforcement.

Delete poragroph below if ne doweled contraction or expansion joints; revise il precooted dowels are
required.

3,6 CONCRETE PLACEMENT

A. Do not add woter to concrete during delivery, ot Project site, or during p
Architect.

Relain poragroph obove or first porogroph ond subparagroph below. ACI 301 permils woler to be added
lo concrele mixture on—site to adjust slump, up to omount ollowed in design mixlure.

B. Deposit conerete continuously in one loyer or in horizontal layers of such thickness thot no naw
concrete will be ploced on concrete that has hordened encugh to couse seams or plones of weokness, |If
o section cannol be ploced continucusly, provide construction joints os indicated. Depasil concrete o
ovoid segregalion.

1, Deposit concrete in horizontal loyers of depth lo not exceed formwork design pressures and in o
monner Lo ovoid inclined construction joints.

2, Consolidote placed concrete with mechanical vibroting equipment occording le ACI 0.

3. Do not use vibrolors to transport concrete inside forms. Insert ond withdrow vibrators vertically ot
uniformly spaced locetions to rapidly penelrale ploced layer and ot least 6 inches (150 mm) inlo
preceding layer. Do nol insert vibrotors into lower layers of concrele that hove begun o lose plasticity,
At eoch insertion, limit duration of vibrotion to time necessary lo consclidole concrete and complete

unless app by

embedment of reinforcementl ond other embedded items without ing mixt constituents Lo segregate.
C. Deposit ond consclidate concrete for floors and slobs in o continuous operation, within limits of
construction joints, until plocement of ¢ ponel or seclion is complete.

1. Consclidale concrate during placement operotions so concrete is thoroughly worked oround reinforcement
ond other embedded items ond into corners.

2. Maintain reinforcement in position on chairs during concrete plocement.

D. Hot—Weather Plocement: Comply with ACI 301 and as follows:

1. Maintgin concrete temperature below 90 deg F (32 deg C) ol time of plocement. Chilled mixing water
or chopped ice may be used to control temperature, provided water equi of ice is calculated to lotal
omount of mixing water. Using liquid nitrogen to cool concrete is Contractor’s option.

2. Fog—sproy forms, steel reinforcemenl, and subgrode just before plocing concrete. Keep subgrode
uniformly moist without standing water, soft spots, or dry aress.

3.7 MISCELLANEQUS CONCRETE ITEMS

This Article is on exomple only. Add, revise, or delete items to suil Project.

A. Equipment Boses ond Foundoti Provide machine and equip t beses and foundotions os shown on
Drowings. Set onchor bolts for maochines ond equipment ot cerrect el ti iying with diag or
templates from manufacturer furnishing machines and equipment.

3.8 CONCRETE PROTECTING AND CURING

A. General: Prolect freshly ploced concrete from premature drying ond excessive cold or hot
temperatures. Comply with ACl 306.1 for cold—weother protection and ACI 301 for hol-weather protection
during curing.

B. Cure concrele according to ACI 308.1, by one or o combinotion of the following methods:

Select one or more curing methods from four subporographs ond ossocioted subporagraphs below. Delete
methods or restrict use of curing metheds lo specific locations or types of surfoces il required.

1. Ido§s}ure Curing: Keep surfoces conlinucusly maist lor not less than seven days with the following
materials:

Retain first three subpaorogrophs below os Conlractor’s options wnless not suited for Project.

o. Waoter.

b. Continuous woter—fog sproy.

c. Absorptive cover, water soluroled, ond kepl continugusly wel. Cover concrele surfoces ond edges with
12-inch (300-mm) lop over odjocent absorptive covars.

Curing ond sealing compeund in subparagraph below is usually for floors ond slobs and may oct as @
permaonent surface finish.

3.9 FIELD QUALITY CONTROL

Retain one of first lwo parographs below.

Retain liral option in paragraph below il outhorities having jurisdiction require Owner lo engage o speciol
inspeclor. Reloin lost option il Owner engoges testing agency, with or without o special inspector. See
“Testing and Inspecting Considerations” Article in the Evaluations.

A Testing and Inspecling: Owner will engage o special inspector ond qualified testing ond inspecling
agency to perform field tests ond inspeclions ond prepore lesl reports.

Retain lirst parogroph below if Controctor engages testing agency.

B. Testing and Inspecling: Engoge ¢ quolified lesting ond inspecling agency lo perform tests ond
inspeclions ond to submil reports.

C. Inspections:

Retain seven subparagraphs below if speciol inspections are required. Ilems below are exomples of speciol
inspections ond cre bosed on IBC requirernents; revise to odd other inspections or lo suit requirements of
other building codes.

Steel reinforcement placemenl.

. Steel reinfarcerment welding.

. Headed bolts ond studs.

. Verification of use of required design mixture.

. Concrete plocement, including conveying ond depositing,

. Curing procedures and maintenonce of curing temperature.

. Verification of concrete strength before removel of shores and forms from beams end slabs.

. Concrete Tests: Testing of compaosite samples of fresh concrete obloined according to ASTM € 172
shall be performed occording lo the loliowing requirements:

1. Testing Frequency: Oblain one composite sample for each doy's pour of each concrete mixlure
exceeding 5 cu. yd. {4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for each additional 50
cu, yd. (38 cu. m) or fraction thereof.

Retoin subporagraph obove or below. Above is an exornple thol produces more frequent testing thon
below, which Is lesting frequency required to comply with ACI 301,

2, Testing Frequency: Obtoin ol leost one composite somple for eoch 100 cu. yd. (76 cu. m) ar fraction
thereof ol eoch concrete mixture ploced each day.

Retoin first subporograph belew with either subporagraph selected above.

o. When frequency of testing will provide fewer than five compressive—sirength lesls for each concrele
mixture, lesting sholl be conducted from al least five randomly selected bofches or from each botch if
fewer than five ore used.

3, Slump: ASTM € 143/C 143M; one test ol paint of placement for each composite sample, bul nol less
than one lest for eoch day's pour of each concrete mixture. Perform odditional tests when concrete
consistency oppears to change,

4, Air Content: ASTM C 231, pressure method, for narmal—weight concrete; one test lor each composite
sample, bul nol less thon one lesl far each day's pour of each concrete mixture.

5, Concrete Temperature: ASTM € 1064/C 1064M; one tesl hourly when cir temperature is 40 deg F (4.4
deg C) and below and when BO deg F (27 deg C) and obove, and one test for each composite somple.
Delste lirst subparagroph below if no struclural lightweight concrete.

6. Compression Test Specimens: ASTM C 31/C 3IM.

o. Cast ond laboratory cure two sets of two stondord cylinder speci for each composite somple.
Field=cured specimens in subporagraph below may be required lo verily adequacy of curing ond protection
of concrate, Lo verify strength for lilt-up concrete and post—tensioning concrete, or to verily strength for
removal of shoring and reshoring in mullistory construction. Revise number of test specimens il required.
b. Cost and field cure two sets of two standord cylinder specimens lor eoch composite sample.
Coordinale number of compression test specimens in subparagraph ond associcted subparagraphs above
with number of compressive—strength tests in subporogroph ond associoted subporographs below.

7. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of lwo loboratory—cured spacimans al 7
days ond one set of two specimens ol 28 days.

Revise oge ol lesting in first subporagroph below or delete if not required. Limil field testing lo concrele
in designoted structural elements If not required througheut Praject.

a. Test one set of two field—cured specimens at 7 days ond one sel of two specimens ot 28 doys.

b. A compressive—strength test sholl be the averoge compressive sirength from o ssi of two specimens
oblained from some composite sample ond tesled ol oge indicated.

Delete first subporagraph below il fisld—cured specimens are nol required.

8, When strenglh of field—cured cylinders is less thon BS percent of companion laboratory—cured cylinders,
Contractor shall evaluote operations and provide corrective procedures for protecting and curing in-place
concrete,

9. Sirength of each concrete mixture will be salislactory if every averoge of any three consecutive
compressive—sirength tesls equals or ds specified p ive strength and no compressive-—strength
lest volue falls below specified compressive strength by more thon 500 psi (3.4 MPa).

10. Test results shall be reported in writing to Archilecl, concrete manulacturer, ond Contractor within 48
hours of testing. Reports of compressive—sirength tests shall tain Project idenlification nome ond
number, date of concrete plocement, name of concrete lesting and inspecting agency, ti of concrele
bateh in Werk, design compressive strength at 28 doys, concrele mixlure proportions and maoterials,
compressive breaking strenglh, ond lype of breck for both 7- ond 28-doy tesis.

11. Nondestruclive Testing:  Impact hammer, sonoscope, or other nondestruclive device may be permitted
by Architect bul will not be used os sole bosis for approval or rejection of concrele.

12. Additional Tests: Tesling ond inspecting ogency sholl moke odditional tests of concrele when test
results indicate thet slump, air entroinment, compressive strengths, or olher requirements hove not been
mel, as directed by Architect. Testing and inspecting agency moy conduct tests lo determine odequacy of
‘-:::pr«:ﬂatel by cored cylinders complying with ASTM C 42/C 42M or by other methods os direcled by
Architecl.

13. Additional testing ond inspecting, ot Conlra 's exp will be performed to determine complionce
of replaced or odditional work with specified requirements.

14, Correct deficiencies in the Werk that lest reports and inspections indicate dos nol comply with the
Centroct Documents,

Retain paragroph below if megsurements of floor flalness ond levelness lolerances are required.
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#8 GRADE 60 WELDABLE
REBAR PER ASTM A-~706

BEDROCK

LEAN CONCRETE FILL PER
NOTE 2

TYPICAL FLOOR REBAR ANCHOR
INSTALLATION DETAI/ 3\

SCALE: N.T.S.

§8 GRADE 60 WELDABLE
REBAR PER ASTM A-706

LEAN CONCRETE FILL PER
NOTE 2

PER NOTE 1

(15 REQD)
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TYPICAL WALL REBAR_ANCHOR
INSTALLATION DETAIL/ 2

SCALE:
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¢ % %

24

7 EQUALLY SPACED

’7 “___2683.77 TC

268377 1C

DRAFT TUBE
FOR REF ONLY

2837 1C S

9 EQUALLY SPACED REBAR
|

PENSTOCK
SEE DETAIL

(8 PLACES)

TYPICAL FLOOR REBAR ANCHOR BOLT
LOCATION LOWER END OF REBAR
SHALL BE IN THE DIRECTION OF THE

E OF STOP LOG

P

¢ ¢ ¢ |¢

8 EQUALLY

28
SPACED REBAR ROCK ANCHO!

LOCATIONS

SEE DETALL
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POWERHOUSE FOUNDATION LEVEL
STRUCTURAL PLAN

SCALE; 1/4" = 1'-0"

NOTES

1. GROUT MATERIAL AND GROUT INSTALLATION: THE GROUT MIXTURE, THE GROUTING MATERIAL AND
THE GROUT PUMPING SHALL BE IN ACCORDANCE WITH THE POST TENSIONING INSTITUTE MANUAL
OF RECOMMENDATIONS AND PROCEDURES, OTHER PRESCRIBED METHODS FOR THE PLACEMENT
OF THE GROUT SHALL NOT BE APPROVED UNLESS THE METHOD HAS BEEN REVIEWED AND
ACCEPTED IN WRITING BY THE STRUCTURAL ENGINEER.

2. THE VERTICAL SPACE BETWEEM THE TOP OF BEDROCK AND THE BOTTOM OF THE STRUCTURAL CONCRETE SHALL
BE FILLED WITH LEAN CONCRETE, Fe = TO 1200 MINIMUM, THE LEAN CONCRETE SHALL BE PLACED PRIOR TO

THE DRILLING OF THE ROCKBOLTS.

3. THE EQUIPMENT SUPPLIERS SHALL PROVIDE THE SIZE, LAYOUT AND ETC TO THE
ENGINEER AND INSTALLATION CONTRACTOR WITH THE FINAL APPROVED SHOF DRAWINGS.

& REBAR ROCK ANCHOR BOLT LOCATMOM, IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO INSTALL

THE ROCK BOLT FOR THE POWERHOUSE HOLD DOWN SYSTEM. SOIL TESTING AND DETERMINATION OF

BEOROCK HAS NOT BEEN ACCOMPUSHED. THE CONTRACTOR SHALL PROVIDE A COST PER VERTICAL FOOT

FOR ROCKBOLTS, THAT WILL INCLUDE THE DRILLING, SUPPLY, INSTALLATION AND GROUTING OF THE
1"# (§B) GRADE 60 PER ASTM A-706 WELDABLE REBAR ROCK
WICHOR T0 B PLICED IN THE ROCK ANCHOR PATIERN SHOMN ON THE STRUCTURAL DRAMIG.  THESE

ROCKBOLTS, THE ROCKBOLTS SHALL BE

ARE TO BE DRILLED, PLACED AND GROUTED AFTER THE PLACEMENT OF THE LEAN CONCRETE

HAS BEEN PLACED FOR 7 DAYS. THE MIN EMBEOMENT IN BEDROCK SHALL NOT BE LESS THAN 8'-0°

FROM THE TOP OF BEDROCK TO THE BOTTOM OF THE DRILL HOLE. THE MININUM EMBEDDED LENGTH OF
THESE BOLTS SHALL BE MEASURED FROM THE TOP OF COMPETENT BEDROCK. THE GROUTING OF THESE

ANCHORS SHALL BE ACCOMPUSHED WITH GROUT TUBES INSERTED TO THE FULL DEPTH OF THE HOLE
SUCH THA!

T ALL VOIDS ARE FILLED AND WATER Wil BE EWPELLED FROM THE HOLE.

(30 PLACES)

\mmmm
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" FILLET WELDS

/-Ilﬁ" THK x 1'=11%"

% 3'-8" LG

MeNICHOLS SERIES

rq GW STL GRATING.

3

2

3-g"

IN\- HiNGE ASSEMBLY -
McMASTER—CARR
| NO. 16175A23 OR
=— APPD EQUAL (3
REQD)

MANWAY VAULT HINGED
GRATING ASSEMBLY /3 \

SCALE:

o

= 1'-0"

2/

MANWAY VAULT FIXED

\K' x 1%" ASTM A36 STL FB—

P P ey | eg— I
T
7
<
i~
o
__3/186 TYP ALL L —
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ENDS OF BEARING BARS WITH
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SCALE:

1" = 1-0"

%% x 4" LG NELSON-

STUDS @ 16" OC

ALL AROUND FRAME/
SEE DETAIL %

e

MANWAY VAULT GRATING
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3/16 2-6
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FRONT VIEW - “ Z =z
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LADDER ASSY m oy 2'_g" ‘ 0% 3/16 CORNERS o %
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1" % 1" x .125 WIRE
CLOTH TACK WELDED

ACROSS END OF
OPENING

18" x %" WALL x
20' LG ASTM~A38
STEEL PIPE

APAR OIAT CPaE

\

20"

18”8 VENT STACK
ASSEMBLY 7N

J" THK STL PLATE ANTI
SEEP RING )i SEGEMENT

18" x %" WALL x
2'-B" LG ASTM—A3E
STEEL PIPE

3/8

3/8 100% PEN

18" x 3" WALL »
20' LG ASTM—-A36
STEEL PIPE

I

SCALE:

1/2" = 1'-0" (2 REQD)\ F-5

s

TRU

e

\123“ 1D. XUE" WALL STEEL
IPE SUPPLIED BY OWNER
\
,\/ S
| —

\

\

E VIEW OF
ANTI=SEEP RING

SCALE:

/2" = 1-0"

123" 1D, % %" WALL
STEEL PIPE SUPPLIED
BY OWNER

K" THK STL PL ANTI
SEEP RING \

K" THK ASTM A36 STL
PLATE FABRICATED
ECCENTRIC REDUCER

123" 1.D. x K" WALL
STEEL PIPE SUPPLIED
BY OWNER

%" THK STL PL ANTI
SEEP RING \

1= 18" 0.0. x %" WALL
\ ASTM A36 PIPE SPOOL
123" 1D, x K" WALL

STEEL PIPE SUPPLIED
BY OWNER

BYPASS PIPELINE INLET
REDUCER PLAN m 18" 0.0, x %" WALL

ASTM 'A36 PIPE SPOOL

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

' 3/8
5
| 2 % 100% PEN
80
TYP.
80"
i 80,

% 100% PEN

10°=3" LD.

2'—-8'%q"

123" |0

STEEL| PIPE SUPPLIED
BY OWNER

x A" WALL

BYPASS PIPELINE INLET
REDUCER ELEVATION71\

73" LD, x Hs" WALL
STEEL PIPE SUPPLIED
BY OWNER

%" THK ASTM A36 STL
PLATE FABRICATED
ECCENTRIC REDUCER

73" 1D, x He" WALL
STEEL PIPE SUPPLIED
BY OWNER
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) 123" 1D, x %" WALL 18" 0.D. x %" WALL ASTM-A36 STD
S ROLLED END %" R
o' Bovate T ASTM=AS5 o \ e e D WEIGESl STERL. BIFE: SFooL
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SCAES 12 s Lag g 3/8 SCALE: 1/2" = 1'=0" F-6 n.g
60" 3/8 E‘ o
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o
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]
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A
JOINT

GAP MAY VARY
| BETWEEN X" & 1"

CONT, WELD BETWEEN
BUTT STRAP vz
SECTIONS BUTT STRAP SECTION

BUTT STRAP SECTION

PIPE WALL

NOTE:

BUTT STRAP JOINT MAY NOT ALWAYS BE
LOCATED ON THE VERTICAL OR HORIZONTAL
CENTERLINE OF THE PIPE.

BUTT STRAP TO BUTT
STRAP WELD DETAIL/ 5\

SCALE: N.T.S F=7

123" |.D. x K" WALL OWNER
FURNISHED STEEL PIPE

K" THK x 6" ASTM
A36 ROLLED FB
BUTT STRAP HALF

100X PEN

%" WALL WELDED‘/ \— %" WALL WELDED
STEEL PIPE . STEEL PIPE
1" MIN
" MAX

124" PIPE BUTT STRAP
WELD DETAIL 4

SCALE: N.T.S. F-7

123" 1D, x %" WALL OWNER
FURNISHED STEEL PIPE

K" THK x 6"
WIDE x 16'-1%
LG ASTM A36 FB

124" PIPE BUTT

10"=3" PIPE 1.D.
|
|
|

STRAP DETAIL TR
SCALE: N.T.S. F=7
TWO BUTT STRAP HALVES
REQUIRED FOR CONNECTION OF
PENSTOCK UPPER & LOWER
SECTION
123" 1.D. x K" WALL OWNER
FURNISHED STEEL PIPE
60,
TYP.
()
/
/ - “’i
e @
1 "
5-—5’”

34'=1114g"

SEE NOTE
L

PENSTOCK PIPE
END VIEW /2

NOTE:

z : FABRICATOR MAY ELECT TO ADD AN
SCALE: 1/2" = 1'-0' F=7 ADDITIONAL 2—FEET OF PIPE LENGTH TO
THIS ASSEMBLY TO ALLOW FOR ON-SITE
FIELS CUT OFF FOR REQUIRED LENGTH,

anan AT EAMT

PENSTOCK PIPE LOWER
END SEGMENT /12
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73" 1.0, x Hg" WALL OWNER
FURNISHED STEEL PIPE

73" 1D, » %" WALL OWNER
FURNISHED STEEL PIPE

60,
100% PEN
L)
a
s
E -— — —_— -— —_— _— _ -— -_— —_ —_— _— —_— _— -
T
[":]
63'—10'%,"
NOTE:
THE %" WALL PIPE SHALL BE USED FOR THE UPPER END OF
THE BYPASS LINE UPPER PIPE SEGMENT. A 6" PORTION OF
THE %" WALL PIPE WILL BE USED FOR THE OUTLET END OF
THE BYPASS F;P;éit;i éngfmﬂ%gﬁ SHOWN SNF Asar&gng—s. BYPASS |_|NE UPPER
WELDING THE PI MEN ER IN THI N
SHOP CAN BE ACCOMPLISHED WITHOUT BUTT~STRAPS, ALL P|PE SEGM ENT 1
SHOP WELDING SHALL BE 100% PENETRATION. SCALE:  3/8 = 1-0" F—8
73" LD. x %" WALL OWNER 73" 1D. x %" WALL OWNER
_— FURNISHED STEEL PIPE = FURNISHED STEEL PIPE
100% PEN 100% PEN
60"

60

'
N
@

g
I

§'=1" PIPE LD.

I

BYPASS LINE LOWER

PIPE SEGMENT 2\
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AP&D BIAT SFP8IF

%" THK » 2" x 15'=10"
LG ASTM-A36 PL STL

%" THK x 8%" x 15'-10"
LG ASTM-A36 PL STL

SECTION

SCALE: 1" = 1'-0"

%
Ll*
ol R e
b o
'NI*
kL
=

(ve) 3/8

K" THK x 2" x 15'-10" F-8
LG ASTM—A36 PL STL
2
¥ 3/8 4-12_/om
3/8 412
J.__._._._ . . . .
\—ﬂ.”o 6 HOLES THRU \}5' THK x 8%" x 15'-10"
LG ASTM-A36 PL STL
115

158' (6 HOLES EQUALLY SPACED)

15'-10"

TRASHRACK UPPER
ATTACHMENT ASSY /37

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

S18x54.7 x 15'-10" LG @®
/ASTM—A&E STL F-5

S18x54.7 x 15'-10" LG
/ ASTM-A36 STL

K" THK x 7" x 1'-6"
LG ASTM A36 PL STL -
(2 REQD)

/

'Xa"® 6 HOLES THRU

SECTION

;(
R

/8

)

SCALE: 1" = 1'-0"

x.
L

F-8

512x50 x 15'-10" LG
ASTM—-AJ6 STL

l”s .

I

/ %* THK x 7" x 1'=0" ]
LG ASTM A36 PL STL
/ (2 REQD) \

'x, u 4 HOLES THRU

3/8
1
*
15'-10" X
TRASHRACK SUPPORT
BEAM ASSY
SCALE: 1" =-1"-0" (3 REQD) U
Vit s
|
F'
15'-10" = %

15'=11"

SECTION

SCALE: 1" = 1'-0"

P 7=
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BEAM ASSY 75
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15'—81%¢"
2'-7%" He"
TYP PANEL TYP MIN
WIDTH GAP

TYP TRASH RACK
UPPER SECTION
(6 REQD)

TYP TRASH RACK
LOWER SECTION
{6 REQD)

TRASH RACK LOWER &
UPPER PNL LAYOUT/ 3\

SCALE: 1/2" = t'-0" w

11"—8)%"

PANEL
SPLICE

12'

2-7%"

1'-84"

| I

.
o |

MAKE FROM McNICHOLS HWE 3 INCH THICK HEAVY
WELDED STEEL BAR GRATING w/ X" THK x 3"
BEARING BARS AT 2 %" ON CENTER SPACING AND
SUPPORT BARS AT 4" ON CENTER SPACING AS
MANUFACTURED BY McNICHOLS CO., (800) 237-3820

OR APPROVED EQUAL. TRASH RACK UPPER
SECTION DETAIL /22

SCALE: 1" = 1'-0" F=10

P

MAKE FROM McNICHOLS HWE 3 INCH THICK HEAVY
WELDED STEEL BAR GRATING w/ X" THK x 3"
BEARING BARS AT 2 3" ON CENTER SPACING AND
SUPPORT BARS AT 4" ON CENTER SPACING AS
MANUFACTURED BY McNICHOLS CO., (800) 237-3820

OR APPROVED EQUAL. TRASH RACK LOWER
SECTION DETAIL /7T

SCALE: 1" = 1'=0" w
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5'—10%"

1%" 0.D. STANDARD WEIGHT
STEEL PIPE SAFETY RAILING
(1.80" 0.0.)

BRIDGE SOUTH SIDE SAFETY
RAILING PLAN

1

SCALE:

1/20 - 1-_0-

56'-3" (9 EQUAL POST SPACES)

1%" 0.D. STANDARD WEIGHT
STEEL PIPE SAFETY RAILING
(1.80" Q.0.)

4'—4"
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NOTE:
THE LONG HANDRAIL SECTION MAY BE SHOP

PER THE FABRICATOR/OWNER NEEDS AND
FIELD WELDED

SEE DETAIL

(1.80% 0.0))

RAILING PLAN

‘ 14" 0.D. STANDARD WEIGHT
STEEL PIPE SAFETY RAILING
(1.80" 0.D.)
= \ 1%" 0.D. STANDARD WEIGHT —
STEEL PIPE SAFETY RAILING

BRIDGE NORTH SIDE SAFETY

FABRICATED IN TWO OR THREE ASSEMBLIES AS

N—Uﬁ' 0.D. STANDARD WEIGHT

SAFETY RAILING

ELEVATION

STEEL PIPE SAFETY RAILING
(1.80" 0.0.)

3 14" 0.D. STANDARD WEIGHT —,

STEEL PIPE SAFETY RAILUNG

SCALE:

(2N

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

17'-6" (3 EQUAL POST SPACES)

F~11

172 = 1= 0"

7'

(1.80" 0.0.)

™

2-10"

1%" 0.D. STANDARD WEIGHT

X SAFETY RAILING
1:{ ELEVATION 6\
ST SCALE: 1/2" = 1- O w

STEEL PIPE SAFETY RAILING
(1.90" 0.0.)

SAFETY RAILIN

A — 1)

ELEVATION

1%" 0.D. STANDARD WEIGHT
| STEEL PIPE SAFETY RAILING

SCALE:

1/2" = 1= 0"

‘ 5'—-10K"
SAFETY RAILING
ELEVATION 5
SCALE: 1/2" = 1'- 0" F=11
1%" 0.0, STANDARD WEIGHT
STEEL PIPE SAFETY RAILING
(1.80" 0.0.) __S _:__ _
( _ )
" .
A
. 'IS'YP FI-]’_'ELDDET\XIELLDED
= PLIC 8
@ SCALE: N.T.S. @
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2
S
i N
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! 44 ’
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-
=
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“ — (1‘-\\
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a*E
e %" THK x 4" x 4"
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® |
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EMBEDDLZD HANDRAILING
WELD PLATE DETAIL/ 8\
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