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1. ALL MATERIAL AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH THE REQUIREMENTS OF THE WASHINGTON STATE DEPARTMENT
OF TRANSPORTATION (WSDOT) STANDARD SPECIFICATIONS FOR ROAD, BRIDGE AND MUNICIPAL CONSTRUCTION DATED 2006
(ENGLISH VERSION) AND AMENDMENTS, AS SUPPLEMENTED BY THE PLANS AND SPECIAL PROVISIONS FOR PRECAST REINFORCED
nDanmqm THREE SIDED STRUCTURES.

2 PRECAST CONCRETE THREE-SIDED CULVERT SHALL BE DESIGNED BY THE CONTRACTOR IN ACCORDANCE WITH THE REQUIREMENTS
OF THE AASHTO STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 1TTH EDITION - 2003 AND INTERIMS, SECTIONS 6 AND
16. PILES, PILECAP, AND WINGWALLS HAVE BEEN DESIGNED BY THE ENGINEER.
3. SUBMIT DESIGN CALCULATIONS AND SHOP DRAWINGS FOR PRECAST CULVERT IN ACCORDANCE WITH THE SPECIAL PROVISIONS.
4, PRECAST CULVERT SHALL HAVE 35' WIDE OPENING WITH 6' CLEAR HEIGHT. DECK THICKNESS SHALL NOT EXCEED 18".
5. PRECAST CULVERT DESIGN LOADS:
- DEAD LOAD OF EARTH AND ROADWAY: 120 PCF
- VEHICLE LIVE LDAD: HS-25 WITH IMPACT FACTOR OF 1.3
- LATERAL EARTH PRESSURE (DUE TO LDCC BACKFILL): 70 PCF
- LATERAL EARTH PRESSURE AT WINGWALLS (INCLUDING SURCHARGE!: 300 PSF
- SEISMIC LDAD: LATERAL UNIFORM PRESSURE OF 300 PSF
- IMPACT LOAD ON TRAFFIC BARRIER: 10 KIPS (OVER 5° LENGTH OF DARRIER)
6 DESIGCN LOAD CASES:
- cmm LOADS IN WHICHEVER COMBINATION PRODUCES THE MAXIMUM STRESS IN
THE ELEMENT BEING DESICNED, USING LOAD AND REDUCTION FACTORS
AS PRESCRIBED IN AASHTO.
- STATL DEAD LOAD, VEHICLE LIVE LOAD, AND LATERAL EARTH PRESSURE
- SEISMII DEAD LDAD, LATERAL EARTH PRESSURE., AND SEISMIC LOAD

IMPACT LDAD (FOR END CULVERT UNITS WITH TRAFFIC BARRIER)

- [MPAC

ADDITIONAL DESIGN REQUIREMENTS FOR PRECAST CULVERT:
- DESICN END CULVERY UNITS FOR LOADING DUE TO CANTILEVERED WINGWALLS
- DESIGN END CULVERT UNITS FOR LOADING DUE TO IMPACT LOAD ON TRAFFIC BARRIER

PRECAST, PRESTRESSED CONCRETE PILES SHALL BE IN ACCORDANCE WITH STANDARD PLAN E-4 AND E-4g AND SHALL MEET
THE FOLLOWING REQUIREMENTS:

1
. L ) |
@ | oirecrion cnl\ * 153 .,/. + - SIZE: 20" OCTAGONAL
3| L|B ) PILE BATTER o ) 1 /. :
RIS } T - ULTIMATE BEARING CAPACITY = 560 KIPS
o vle @ ) L - NUMBER CF 0.6" DIAMETER PRESTRESSING STRANDS: 16
p ———
37 _ e T SonCRETE - CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS: T XSI
" T CULVERT - PROVIDE PILE T0 PILE-CAP CONNECTION IN ACCORDANCE WITH STANDARD PLAN E-40
) W CONCRETE CLASSES SHALL BE AS FOLLOWS:
! . EDGE OF PILECAP - PRECAST CULVERT, CAST-IN-PLACE WINGWALLS AND FOOTINGS: CLASS 4000 (f'c = 4000 PSI), weRETE CAnss 7000
. | | INCLUDE AIR ENTRAINING AND WATER REDUCING ADMIXTURES IN ALL CONCRETE. sE\f (owssudaTING co 3
o . »3
K “ _ - PRECAST, PRESTRESSED PILING: CLASS 7000 (f'c = 7000 PSI) Ateaed Cco *3)
= X
PRECAST CONCRETE X _ 10. ALL EXPOSED EDGES AND CORNERS OF CONCRETE SHALL BE CHAMFERED Yy UNLESS SHOMN OTHERWISE.
PILE, TYP OF
1LE LENEEN X ! 11. REINFORCING STEEL NOTES:
! | A - SUBMIT REINFORCING STEEL SHOP DRAWINGS (PLACING DRAWINGS AND BENDING LISTS) FOR REVIEW BY THE ENGINEER.
1 T A SHOP DRAWINGS SHALL BE PREPARED IN ACCORDANCE WITH THE CRSI MANUAL OF STANDARD PRACTICE AND THE
] I h ] ACI DETAILING MANUAL.
! . bt - REINFORCING STEEL SHALL CONFORM TO ASTH AG1S (AASHTO M31), GRADE 60. EPOXY-COATED REINFORCEMENT IS
5 I I _ “ INDICATED ON THE PLANS BY THE SYM3OL AN
T
A | ! b - ALL BENDS, UNLESS OTHERWISE SHOWN, SHALL BE 90 DEGREE STANDARD HOOKS AS DEFINED IN THE LATEST
h | - EOTTION OF ACI 318,
| 1 [ - REINFORCEMENT SHALL BE LAP SPLICED AT LOCATIONS INDICATED IN THE PLANS OR AT LOCATIONS APPROVED BY
i T 1t 5 THE ENGINEER DURING REVIEW OF THE REINFORCING STEEL SHOP DRAWINGS. MINIMUM LAP SPLICE LENGTHS
N ] P R SHALL BE AS FOLLOWS:
_ ‘e ) ¢ = 4,000 PSIt
| R
f . TYP, P s
73 SEE SHEET 53 oar size | “ATeheiacE
R 400"
* e ! a 28"
5 31"
6
1
CULVERT PLAN s
9
— i
0 4 8
SCALE IN FEET 12.  FOR LOCATIONS OF BORINGS, SEE DWG PVI. FOR BORINGS LOGS, SEE APPENDIX A.
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6.

SHOP DRAWINGS OF RAILING SHALL BE SUBMITYED FOR APPROVAL SHOWING
COMPLETE DIMENSIONS AND OETA[LS OF FABRICATION AND INCLUDING AN
mummwhmu DIAGRAM. MATERIAL BEING USED SHALL BE SPECIFIED [N THE SHOP

PIPE RAILING, PIPE RAILING SPLICES, COVER PLATES AND BOVIOM EXTRUDED
CHANNELS MAY BE HEATED T0 NOT MORE THAN 400° F FCR A PERIOD NOT TO
EXCEED 30 MINUTES TO FACILITAYTE FORMING OR BENDING,

CUTTING SHALL BE DONE BY SAWING OR MILLING AND ALL CUTS SHALL BE TRUE
AND SMOOTH. FLAME CUTTING WILL NOT BE PERMITTED.

WELOING DF ALUMINUM SHALL CONFORM TO STD SPEC. SECTION 9-28.14(3).

ALL ALUMINUM PARTS SHALL BE GIVEN A CLEAR ANQDIC COATING
OF AT LEAST 0,0006 [NCHES THICK AND SEALED TO MEET THE REQUIREMENTS OF
ASTM B 580 WITH A UNIFORM FINISH.

PIPE RAILING, PIPE BALUSTERS AND PIPE RAILING SPLICES SHALL BE ADEQUATELY
WRAPPED TO INSURE SURFACE PROTECTION DURING HANDLING AND
TRANSPORTATION 70 THE JOB SITE.

DATE - SPRING VALLEY RESTORATION 54
: 4\\ AND SOUTH 373RD STREET

OESTGHED BY Washington State BRIDGE REPLACEMENT suer

oW WG Department of Transportation 18
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REGIONAL ADM. _R. HAIN : REVISION DATE | BY | BRIDGE RAILING DETAILS SHEETS




2

/2" DIA STD PIPE RAILING

2" DIA STD RAILING SPLICE
EXTRUSION. DORILL 3/8” DIA
HOLE FOR 3/8" DIA DRIVE PIN
AT LOCATION SHOWN.

€ %" o1a
DRIVE PINS*—

* Mu\m: MIN s
9/16" MAX
—_Hu:m: MIN

378" mAx

TP 178

1" DIA STD PIPE BALUSTER

@ RAILING & BALUSTER

DETAIL /B

1/8" ALUM, PLATE WELDED

TO END OF CHANNEL
(WELD BEFORE ANODIZING)

€ ANCHOR BOLTS OR € BALUSTER
| RESIN BONDED ANCHORS |
|L32a” THIS COVER PLATE SECTION SHALL _ ,
. BE SNAPPED [NTO POSITION AFTER 1
| 2" DIA STD PIPE HAS BEEN WELDED '
. TO BOTTOM EXTRUDED CHANNEL. |
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FlPE EZTI% COVER PLATE SHALL

174" DIA DRAIN HOLE.
LOCATE AT ¢ BOTTOM
EXTRUDED CHANNEL

1/32" RADIUS AT COVER PLATE

TOP & SIDES—
_ A EXCEPT AT
178 DRAIN HOLE
1/8" ALUM. PLATE —
FULL WIDTH OF
EXTRUDED CHANNEL EXTRUDED
: CHANNEL

Y,

g

TOP OF CONC.
—] TRAFFIC BARRIER
POLYURETHANE OR SILICONE
SEALANT (COLCR TO MATCH
ALUMINUM RAILING)

VARIE

END DETAIL

174"

BE SNAPPED INTO
POSITION AFTER
BOTTCM EXTRUDED
CHANNEL HAS BEEN
BOLTED INTO PLACE.

2 172" DIA STD
PIPE RAILING

SEE DETAIL

&

1" DIA STD PIPE

1'-10"
3

OPTION 1 //l\il

DRIVE

* LOCATE ON OPPOSITE
SIDE OF TRAFFIC.
PINS SHALL BE DRIVEN
FLUSH WITH THE OUTSIDE
FACE OF THE RAILING.

_ 2 1/2" DIA STD PIPE RAILING

2" DIA STD PIPE RAILING
SPLICE. ORILL 3/8” DIA
HOLE FOR 3/8" DIA DRIVE PIN
AT LOCATION SHOWN.

T

| N
ALUM. BAR 3/16 x 1 x 0'-1 3/8"

(2 REQ'D. PER PIPE

RAILING SPLICE)

/\TJKM DIA STO PIPE BALUSTER

£ RAILING & BALUSTER

DETAIL /B
OPTION 2 //l.\

#LOCATE ON OPPOSITE
SIDE OF TRAFFIC. DRIVE
PINS SHALL BE DRIVEN
FLUSH WITH THE OUTSIDE
FACE OF THE RAILING.
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€ BASE & BALUSTER

I
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|

3 174"

DRILL 1 3/8" DIA HOLE THROUGH

& RESIN BONDED ANCHORS

RS

TYP

COVER PLATE & EXTRUDED
_ CHANNEL AT EACH BALUSTER.

COVER PLATE
_ 1/32" RADIUS TYP

FILL WITH 1" 0.D. WASHERS TRIM TIPS

AS NECESSARY TO
ADJUST TOP CF RAIL
TO A SMOOTH PROFILE.-

AT WASHERS

BOTTOM
\u:mﬂmx;%mc CHANNEL %,

TYP

>

¥
<
J=E

TOP OF TRAFFIC m»xfmzl/

6" EMBEDMENT

1@;1 3787 3/

[

1/2" DIA HOLE AT INTERIOR SECTIONS

BALUSTER FOR ANCHOR BOLTS 37187 0R 172" x 1/8" SLOTTED HOLE (FOR
DETAIL (FOR RESIN BONDED TYe LONGITUDINAL ADJUSTMENT) AT END
" ORAIN HOLES ANCHORS USE MFG'S SECTIONS AND AT SECTIONS_IMMEDIATELY
DRAIN HOLES RECOMMENDATION.) ADJACENT TO EXPANSION JOINTSyen
HoT SHOwN COVER PLATE SHALL BE 378" DIA RESIN BONDED >zn:cL WITH STE™™
- SNAPPED INTO POSITION o NUT & 3/8" STD WASKER OR 3/8" DIA x T.'123"
- ; MATERIAL AFTER BOTTOM EXTRUDED _ _ ANCHOR BOLTS. -
< PART SPECIFICATION CHANNEL HAS BEEN BOLTED : — L
= TOP OF CONC. INTO PLACE. POLYURETHANE OR SILICONE SEALANT T
= ASTM B221- 6005-15 . TRAFFIC BARRIER I/ COLOR TO MATCH ALUMINUM RAILING 3/8" % T 1/2" ANCHOR BOLTS
> PIPES ASTM B 241 OR B 429 6061-T6 i WITH STD NUT & 1" 0.0.
=z ‘- WASHER, THREADED 10 N.C.
= ey ASTH 8221~ 6005-15 TACK WELD 3 SIDES EACH HEA 1 178" LONG, (ALTERNATE T0
| COVER PLATES & BAR ! 3/8" DIA RESIN BONDED ANCHORS)
STEEL STRIP 2 x 1/8 x 0°-3"
ANCHOR BOLTS, AASHTO MI64 [(GALVANIZE IN ACCORDANCE
NUTS & WASHERS WITH AASHTO SPECIFICATION M232) SECTION 9 DETAIL \9
@ \s-4/
i - N
= STRIP fSTH 436 ANCHOR BOLTS SHALL BE
v POSITIONED IN A JIG DURING WELDING.
DRIVE PINS ASTH A-276 TYPE 302 STAINLESS STEEL
FILE NAME 40s005c.dlv
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