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DESIGN CRITERIAs
A. SOIL DATA: UNIT WEIGHT = 22 kN/m"%, @ = 35°
Ko(AT REST EARTH PRESSURE COEFFICIENT) = 0.43

B, CONCRETE * fx = 30 MPa (PRECAST BOX)

ALL CONCRETE MUST BE PRODUCED WITH CEMENTITIOUS
MATERIALS EXHIBITING MODERATE SULFATE RESISTANCE
C. DESIGN: SERVICE LOAD OR LOAD FACTOR DESIGN

LOAD FACTORs CAPACITY REDUCTION FACTORS
SHEAR - & = 0.85
BENDING - © = 0.90

Y AND B FACTORS: (GROUP 1 LOADING
DEAD LOAD Y=1.3 P.= 1.3 VERT,
&
LIVE LOAD Y=1.3 P= 1.67 LATER.

IMPACT - REFER TO AASHTO SECTIONS 3.8 AND 6.4

SERVICE LOAD AND FACTORS:  (GROUP | LOADING)
DEAD LOAD Y= 1.0 B= 1.3 VERT.
. O LATER.
LIVE LOAD Y= 1.0 P= 1.0

THE PRECAST SECTION SHOWN 1S APPROXIMATE., THE ACTUAL SHAPE WILL BE DEPENDENT
UPON THE FABRICATOR., MINOR DIFFERENCES FROM THE SHAPE SHOWN ARE ACCEPTABLE.
ALL OF THE UNITS SHALL HAVE THE SAME SHAPE. INDIVIDUAL UNIT LENGTHS DEPICTED
ON DRAWINGS ARE 2400mm OR 1550mm, OTHER UNIT LENGTHS MAY BE USED BUT A MIN,
LENGTH OF 1200mm MUST BE ADHERED TO.

THE HEADWALLS AND WINGWALLS SHALL BE CAST IN PLACE WITH CONCRETE HIGH
PERFORMANCE , CLASS B.

SEE SPECIAL PROVISIONS FOR ADDITIONAL SPECIFICATIONS ON THE PRECAST UNITS.

THE EXTERIOR (TOP & SIDES) AND INTERIOR (SIDES & BOTTOM) OF ALL CONCRETE BOX JOINTS
ALONG WITH ALL LIFTING HOLES SHALL BE FILLED WITH MORTAR, TYPE IV, AFTER BEING SET
IN THEIR FINAL POSITION. ALL MORTAR SHALL BE WET CURED A MIN, OF Z4 HRS. PRIOR

TO THE WATERPROOF ING DESCRIBED IN NOTE NO. 7.

THE SIDES AND TOP OF THE INLET AND OUTLET END SECTIONS SHALL BE PROVIDED

WITH INSERTS FOR THE INSTALLATION OF DOWEL BARS. DOWELS OR INSERTS SHALL BE
PROVIDED BY THE FABRICATOR OF THE PRECAST UNITS AND COSTS WiLL BE INCIDENTAL
TO THE CONTRACT ITEM 540. 10, PRECAST CONCRETE BOX. SEE DETAILS ON THIS SHEET.

A 600mm WIDE STRIP OF SHEET MEMBRANE WATERPROOF ING SHALL BE APPLIED AT EACH SIDE
JOINT, THE MEMBRANE SHALL BE CENTERED ON THE JOINT AND COVER THE FULL HEIGHT OF
SIDE JOINTS. THE ENTIRE TOP SHALL THEN BE COVERED WiITH MEMBRANE. THE SHEETS SHALL
OVERLAP THE EDGES BY 300mm ON EACH SIDE. AFTER MEMBRANE PLACEMENT THE REMAINDER

OF THE EXPOSED SIDES SHALL BE COATED WITH TAR EMULSION APPLIED AS PER SECTION
404,06 (a). PAYMENT FOR THE MEMBRANE AND EMULSION WORK SHALL BE BY THEIR RESPECTIVE
I TEMS.

COSTS FOR ALL MORTAR, TYPE IV USED WILL BE INCIDENTAL TO THE CONTRACT ITEM 540, 10,
FRECAST CONCRETE BOX.

THE GEOTEXTILE FABRIC SHALL BE WRAPPED AROUND THE 300mm UNDERCUT AS SHOWN IN THE
TYPICAL BOX SECTION DETAIL ON THIS SHEET.

OMIT WEEPHOLES IN ALL PRECAST BOX SECTIONS,

1000mm OF GRANULAR BACKFILL FOR STRUCTURES SHALL BE PROVIDED OVER THE TOP OF THE
PRECAST CONCRETE BOXES. IN ACCORDANCE WITH SECTION 601.08 THE PIPES SHALL HAVE A
MINIMUM OF 600mm OF GRANULAR BACKFILL FOR STRUCTURES.
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FINAL HYDRAULICS REPORT

BOX CULVERT - STA. 2+483.00

DRAINAGE AREA= 313 HA
Q2. 33+ 1.6 ¢cms HEADWATER ELEVATION= 0, T™
Q10= 3.4 cms " : a = _l.2M
Q25~= 4.2 cms z 1. 4M
Q50= 5.1 ¢cms z 1, BM
Q100:= G, 0 _wms z 1. BM

TAILWATER ELEVATION & Q50 = N/A
QUTLET VELOCITY @ Q25 = 2.8 mps

AT WHAT

FREQUENCY S THE ROADWAY OVERTOPPED? Greater than G100

DISCHARGE OVER ROAD @ Q100 N/A

REQUIRED CHANNEL PROTECT IONt Stone Fill Type ||

PERMIT INFORMATION

AVERAGE DAILY FLOW: 0. Q7 _cms

ORDINARY LOW WATER: 0.03 cms DEPTH: 0,1 m
ORD INARY HIGH WATER: 0.7 cms DEPTH: 0.9 m
DESIGN CRITER1A:
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DESIGN LIVE LOAD AASHTO _MS 22.5
DESIGN SPAN _ 1850 X 1850 PRECAST BOX CULVERT
ALLOWABLE LOAD FOR SPREAD FOOTINGS ON SOIL 190 kPa
ON LEDGE _N/A
ALLOWABLE LOAD FOR PILING N/A  TYPE N/A  ESTIMATED LENGTH N/A
STRUCTURAL STEEL AASHTO GRADE _N/A
RE INFORC ING STEEL GRADE 420
CONCRETE HIGH PERFORMANCE, CLASS B f'at 25 MPa

TRAFF IC MAINTENANCE:

te

[S TRAFFIC TO BE MAINTAINED? _YES

BOX CULVERT - STA. 3+627.50

DRAINAGE AREA= 270 HA
Q2. 33= 1.4 cms HEADWATER ELEVATION= O, TM
Q10= 3.3 cms ! “ = _l.2M
Q25= 4. 1 _cms " " = 1. 3M
Q50= 4.8 cms " " = L. 5M
Q100= 5.8 cms " " = L IM

TAILWATER ELEVATION € G50 = N/A
OUTLET VELOCITY @ Q25 = 2.8 mps

AT WHAT

FREQUENCY |5 THL ROADWAY OVERTOPPED? Greater than Q100

DISCHARGE OVER ROAD @ Q100 N/A

REQUIRED CHANNEL PROTECTION: Stone Fill Type ||

PERMIT INFORMATION

ANCHORAGE DETAIL

2-%9
WECH.CONNECTOR
AS SHOWN a
AS SHOWN
SECTION A-A

SCALE = 1:40

AVERAGE DAILY FLOW: Q.06 cms

ORDINARY LOW WATER: 0. 03 cms DEPTH: 0.1 m
ORDINARY HIGH WATER: 0.6 cms DEPTH: 0.9 m
DESIGN CRITERI A
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DESIGN LIVE LOAD AASHTO NS 22.5
DESIGN SPAN _ 1850 X 1850 PRECAST BOX CULVERT
ALLOWABLE LOAD FOR SPREAD FOOTINGS ON SOIL 130 kPa
ON LEDGE _N/A
ALLOWABLE LOAD FOR PILING N/A  TYPE N/A ESTIMATED LENGTH N/A
STRUCTURAL STEEL AASHTO GRADE _N/A
RE INFORC ING STEEL GRADE 420
CONCRETE HIGH PERFORMANCE , CLASS B f'et 25 MPa

TRAFFI1C MAINTENANCE:

L,

IS TRAFFIC TO BE MAINTAINED? _YES

BOX CULVERT DETAIL SHEET
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