BUREAU OF DESIGN, WATER PROJECTS DIVISION

REPUBLIC OF THE PHILIPPINES
@ DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
BONIFACIO DRIVE, PORT AREA, MANILA

STANDARD TWO (2) METER
REINFORCED CONCRETE PIPE
CULVERT
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PERMISSIBLE VARIATION :

TO SCALE

1. INTERNAL DIAMETER (1.D.) OF PIPE SHALL VARY NOT MORE THAN + 1% OR
9.50mm WHICHEVER IS GREATER FROM THE DESIGN DIAMETER.

2. WALL THICKNESS — THE WALL THICKNESS SHALL NOT BE LESS THAN THAT SHOWN
IN THE DESIGN BY MORE THAN 5% OR 4.80mm WHICHEVER IS GREATER.

3. LENGTH OF TWO OPPOSITE SIDES - VARIATION

OPPOSITE SIDES OF PIPE SHALL NOT EXCEED OF 16mm IN ANY LENGTH OF PIPE.
4. LENGTH OF PIPE — THE UNDERRUN IN LENGTH OF A SECTION OF PIPE SHALL NOT
BE MORE THAN 10.40mm/m WITH A MAXIMUM OF 13mm IN ANY LENGTH OF PIPE.
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NOTE:

THE SPACING (CENTER TO CENTER) 1.
OF ADJACENT RINGS OF

CIRCUMFERENTIAL REINFORCEMENT IN

A CAGE SHALL NOT EXCEED 101mm. 2.
FOR 910mm OR MORE, WALL

THICKNESS, THE BELL OR THE SPIGOT

OF THE JOINT SHALL CONTAIN AT

LEAST ONE CIRCUMFERENTIAL
REINFORCEMENT.

FOR 63mm OR LESS, WALL
THICKNESS PROTECTIVE COVERING
SHALL BE 18mm.

FOR 63mm OR GREATER, WALL
THICKNESS CIRCULAR REINFORCEMENT
SHALL BE PLACED 35% TO 50% OF
WALL THICKNESS FROM THE INNER
SURFACE.
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/~ O\ REINFORCED CONCRETE PIPE CULVERT DETAILS
U SCALE AS SHOWN
FINISHED GRADE FINISHED GRADE FINISHED GRADE
df = bc + 15em FOR PIPES < 760mm @ df = DEPTH OF FILL c_t L.D. t_t
df = be + 75cm FOR PIPES > 760mm @ be = OUTSIDE DIAMETER OF PIPE
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STEP 1 — CONSTRUGT COMPACTED STEP 2 — TRENCH THROUGH THE COMPACTED STEP 3 - COMPLETE EMBANKMENT
EMBANKMENT TC AN ELEVATION EMBANKMENT AND INSTALL PIPE BACKFILL IN USUAL MANNER. |
ASOVE TOP OF PROPOSED FIPE. WITH COMPACTED GRANULAR MATERIAL. R AT RS =
METHOD A 2
FINISHED GRADE FINISHED GRADE FINISHED GRADE K
o e CRANAR R --?
MATERAL 17 |coNCReTE OR sETER % " GRANULAR BACKFILL =
§ —~ o
7 /
RDLLER—COMPACTED/ 7 —
5 % EMBANKMENT 7 / / 100mm .
GROUND %| //
7 7 I.D. [ MACHINE | RAND c
LS LKL CONCRETE CRADLE BEDDING ORDINARY BEDDING MADE | MADE
STEP 1 — CONSTRUCT COMPACTED STEP 2 — TRENCH THROUGH THE COMPACTED STEP 3 — FILL REMAINDER OF TRENCH 210 rm T4 50
EMBANKMENT TO A TOTAL DEPTH EMBANKMENT AND INSTALL PIPE BACKFILL WITH EACKFILL PLACED IN LOOSEST
EQUAL TO TWICE THE OUTSIDE DIA. WITH COMPACTED GRANULAR MATERIAL. POSSIBLE CONDITION. 1220 110 2 150
OF THE PIPE. METHOD B 1520 127 = 150
/" METHODS OF INSTALLATION /~ "\ _TYPICAL BEDDING FOR CONDUITS / T\ _COLLARING DETAILS
U NOT TO SCALE v NOT TO SCALE U
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SIZE OF
PIPE CONCRETE 281 kg/cm? (4,000 Ib/in?)
(mm)
WAL ‘ MINIMUM REINFORCEMENT VERTICAL REINFORCEMENT MINIMUM REINFORCEMENT VERTICAL REINFORCEMENT MINIMUM REINFORCEMENT VERTICAL REINFORCEMENT  |or : R
| mick-| TONGUE GROOVE  |DEPTH arr? /2m OF PIPE ol o OF DR Sn? fom OF PigE STRENGTH TEST REQUIREMENTS
NESS (mm) (mm)  [(mm) kg/m
mm) WALL A WALL B WALL C
CIRCULAR ELLIPTICAL CIRCULAR ELLIPTICAL CIRCULAR ELLIPTICAL THREE EDGE BEARING METHOD
et M I DR RN B REiNFORCEMENT|REINFORCEMENT INNER EAGE | OUTER GAGE REINFORCEMENT|REINFORCEMENT INNER CAGE | OUTER CAGE |oeINFORCEMENT |REINFORCEMENT| NNER CAGE | OUTER CAGE ™o Tomomee T wo
INNER_LINE JOUTER LINE] INNER UNE JOUTER LINE] INNER LINE JOUTER LINE]
900 | 0.90 | 10.20{ 1003 | 1022 [ 1010|1029 | 0.64 [~ 6 5.6 6.4 6-8mm¢ 6—8mme 50 | 3.0 5.6 6-8mmg 6—8mme 30 3.4 6-8mms 6—8rmme 4587 GELY
105011.05]111.4011168 1187 (1175|1194 | 0.64 6.8 4 7.6 6—8mm#g 6—8mme 6.4 3.8 7.2 6-8mme 6—8mmo 4.2 3.0 4.6 6—8mme 6—8mmea 5352 8028
1200| 1.20 [ 12.70| 1334 | 1353 | 1340|1359 [ 062 | g 5.4 9.8 6—8mme 6—8mme 76 | 46 8.4 6-8mms 6-8mme 60 | 36 6.4 6-8mme 5-8mme 6116 9174
1500]1.50 | 15.20|1664 |1683 1670|1680 ] 0.64 12.8 7.6 14 6—8Bmm®e E—8mma 10.6 6.4 THB 6—8mme 6—8mme 9.4 5.6 10.2 6—-8mme 6—-8mme 7645 11468
SIZE OF
PIPE CONCRETE 281 kg/cm? (4,000 Ibfin?)
(mm)
| El | EME] e | oNT _
et T oncue | croove |peer]  MINMUM REINFORCEMENT VERTICAL REINFORCEMENT MINMUM REINFORCEMENT VERTICAL REINFORCEMENT MINMUM REINFORCEMENT VERTICAL REINFORCEMENT  |crrenGTH TEST REQUIREMENTS
M | NEss (mm) (mm) (mm) cm?2 /2m OF PIPE cm?/2m OF PIPE cm? /2 kg/m
(mm) WALL A WALL B WALL C
CIRCULAR ELLIPTICAL = CIRCULAR ELLIPTICAL ; CIRCULAR ELLIPTICAL _ | THREE EDGE BEARING METHOD
el R R E]E G E REINFORCEMENT |REINFORCEMENT| NNER CAGE | OUTER CAGE  |rriNFORCEMENT |REINFORCEMENT| !NNER CAGE | OUTER CAGE  |peiNFORCEMENT |REINFORCEMENT| 'NNER CAGE | OUTER CAGE | ™mow meRive T imwe oo
INNER _UNE JOUTER LINE] INNER LINE JOUTER LINE| INNER LINE JOUTER LINE]
900 | 0.90 100 |1003(1022|1010|1029] 0.64 - - - - - 12.6 7.6 14.0 B—8mm¢ 6—8mma 6.0 6.4 6—8mme E—8mme 9174 13761
1050| 1.05 113 |1168|1187 (1175|1194 | 0.64 - - - - - 14.8 8.8 16.6 6—8mm¢ 6—Bmme 8.4 8] 9.4 B—8mm®@ 6—8mm® 10703 16055
1200 1.20 | 125 |1334|1353[1340| 1350 | 064 | - e - = 17.8 | 10.6 19.8 6-8mme 6-8mms 110 | 68 12.2 6—8mme 6-Bmme 12232 18349
5000 _PSI=352 kgq/cm”
1500| 1.50 | 150 | 1664|1683 | 1570|1690 | 0.64 | - - = = - 250 | 15.0 | — ——— 6-8mmo 17.4 | 104 19.4 B-8mme B-8Bmme 15291 22936
NOTE:
THE CLASS OF PIPE REPRESENT THE MINIMUM D-LOAD NEEDED TO
PRODUCE A 0.30 MILLIMETER CRACK ON A THREE EDGE BEARING TEST
W/C IS DESIGNATED IN ASTM-C76 OR AASHTO M170 STRENGTH TEST
REQUIREMENTS PER CLASS.
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