DRAINAGE




SCHEDULE OF DRAINAGE STRUCTURES

WATERSHED eisHED CULVERT GHARACTERISTICS STRUCTURES | o) oo WATERSHED ENSHED CULVERT CHARACTERISTICS STRUCTURES | oy o
STATION | sKew | GRADE | 'NVERTELEVATION acac LEN , FLOW REMARKS RECOMMENDATION STATION | skEW | GRADE |  INVERT ELEVATION - LEMOTH FLOW REMARKS RECGMMENDATION
ho. @ e LEFT—ICEN!ER| e | | o T, | RIGHT |Tnm. NLET [oumer| CAPATY el gl Iy e peey Bl R S [eer [ monr | roras | MUET |oUTLET| CAPASTY
(ems}| (kms) {m} {men dia) (mxm} {cms) {ems) | (kms) [t} [mm dia) (mxm) {cms)
INTERCHANGE RAMP C 16 | 078 | 38+#14 107 RF| B7z| 630 6.35| 6.40|0.00357] 1-910 5400 | 3400|2800 F | F 111 | IRRIGATION STRUCTURE | piambetr ROVEE s
33+2eo| | 9.70| 2.55} z.s'.r] 2.7s|0.00525] 1-910} 112.00 n.oo|23,ooi F ‘ F | 1.47 ISTORM WATER DRAINAGE | 3 th ERIMOE LS 38+590 |15 LF| @.11| 6.65| 6.70| 675|0.00370( 1-910 1350 | 1350 (2700 F | F | 113 | RRIGATION STRUGTURE | WNSTALL PROVIDE o o
s INTERCHANGE RAMP D 3a+690 |10° LF| &71| 6.55| 6.60| 6.65|0.00370(1-910 1350 | 1350|2700 F | F | 113 | STORM WATER DRAINAGE mﬁ--ﬁﬁg"'ﬁgw‘m@‘
334158 4.11| 0002 | 0.205| 0.39| o.008 2-+00x250] 3670 | 3100 [sr70 | w | w | seze | EEERGRES Rt o e ca| | 17 | 736 | se+v20 | 7 LF | 89| 585| 580| 575 [Dopens z-300x2.10( 12.30 | 1250 [2e80 | w | w | 4774 | RRIGATION STRUCTURE | Bonoie wnemacis
33+320 457 2451 239| 2.32|cco7ss| 2910 850| 850(17oe| F | ¢ 153 | STORM waTER CRaNaGE |PiSToil PROVICE o 38+862 |26 LF| 9.31] 7.05| 7.00] 5.85|0.00333[1-a10 1500|1500 (3000 F | F | 1.08 | RRGATION STRUCTURE | Plamth Troe IEADWALLS
2 [39.12| 334500 |1 tF| 50| 1.8¢| 175 | 1.70|0c.00321 3-300x2.40) 1590 | 1530 [3t20] w | w | se3s [ DusTnG waterway [ SQUSTRUCT RCEC 38+488 45" LF| 9.08| 555| 650| 5.85|0.0024e] 1-910 2250 (1850|4100 F | ¢ | o092 | mecaon structre | mSiee PEMEE L o
INTERCHANGE RAMP £ 39+045 877 | 7.05| 688 | E.90|on04se|1-910 16.50 | 1650 [33.00| F 1 F | 1.25 | STORM WATER DRAINAGE | plomer hEOMDE s
3 |2o.72| 344000 |23' RFI 7.05| 2.35} 2.90| 2.95]0.00352] |2-3.oo:z1oi 1400 13.80 l 27.50\ w I W | 4563 l EXISTING WATERWAY D o 394190 [37 RF| 8.95| 7.15| 710 7.08 {o.00244) 1-910 20.50 | 2050 [ 41.00| F F | 082 | STORM waTer ORamace | NSTALE PROVIDE =
MAIN BYPASS 18 | 0.80| 354365 9.86 | 7.50| 745 7.40]0.00370] 1-910 1350 | 1350 | 27.00| F F 1.13 | STORM WATER DRAINAGE | i obVilE s
4 |ossl 344200 560 340 3.35! 3.30 | poas7o| 1-v10 1350 1350 2700 | F | F | 133 | Rmicanon steucrure | ST FROVEE i | | 1o | 207 so4ses 963 | 7.50 | 7.45| 7.40 [0.00370| 1-910 1350{ 1350 (2700 F | F | 113 .| imicaTon stRucTure | NSTALL PROVIDE s
344286 s03| 375| 3.88| 3.60 0.00489] 1-910 1450 | 17.50 (3200 F | F 128 | IRRIGATION STRUCTURE | NETRLL PROVIBE s ACCESS ROAD
34+450 5.85| 425| 4211 4.15|0.00244] 1-910 15.50 | 25.50 | 41.00| F F 082 | IRRIGATION STRUCTURE | fiamtr PR s ROAD INTERSECTION A-1 { 5TA. 34+413.681 )
: 5 | 883 | 344555 [10 LF| 7.20| 440 450. 4.80|0.00392] 1-910 7600 2500 {5100 F | F 1.17 | STORM WATER DRANAGE | MSTatl- FROVIDE s 0+050 575 4.053{ 353 3.85|0.00500] 1-310 1300} 7.00 | 2000 F F 152 | SToRM water oRainace | PRIl FROVIBE s
‘ 344835 £92| 465| 479! 493 |nD0s8s) 1-910 2450 [2350{e800| F | F 142 | STORM WATER DRAMAGE | MSTALL FROVIDE & £+280 577 | 410! 405] 400|0.00714] 1-910 700 700|1400] F | F | 158 | RRiGaTON STRUGTURE | NSl PROVIDE s
3 344715 654 418 | 222 225|0.0012811-1070 2350|2350 [47.00| F | F 111 | RRiGATION STRUCTURE | STALL FROVIBE & O+a30 547 | 285° 2.88| 290 |0.00357 2-30x210) &30 s3nltzsa)l w | w | 2035 | EXISTNG wWATERWAY o
‘ 344775 653| 350 355| 3.60|0.00212 2-z4mx180( 2560 | 2350 6710 w | w | 2130 | IRRIGATION STRUCTURE | SONSTRUST RCBC. 0+580 532z| 390! 3.88| 3.85]0.00385| 1-310 650 | 8501300 F | F | 116 | Recanon stucrure | NERLL FROVOE s
6 |285| 34+900 | LF | 575 365 3.73| 3.80 [0.00500| 1-970 25.00] 2500 [saoo| F | F | 102 | STORM warER DRamace | BNAL PROVIDE L o 94770 585 | c40| 45| 4.30|0.00769! 1-910 650! 550 (1300 F | F | 164 | RRicamon sTRucTure | NSTALL PROVDE
354135 6.18| 395| 408 | 420000832 1-910 23.50 | 2350 | 87.00 | F F .36 | STORM WATER DRAINAGE |NITAL- FROVIDE o s ROAD INTERSECTION A-2 ( STA. 34+804.257 )
35+380 (26 LF| 580 3.30| 3.43| 3.56|0.00500| 1-910 2600|2600 |5200| F | F 1.3z | IRRIGATION STRUCTURE | NS ALL FRIVIDE s 0+870 6.06| 4.35| 4.40| 4.25]0.00908| 1-810 550| 550 1100 F | F | 178 | LATERAL PIPE P R oWALLS
7 1217 354535 5.48| 3.5 3.20.| 3.25 |0.00208| 1-910 2400240014800 F | F | pes | sTorm waEr DRamace | MR- PEEMEE s 14030 6.0+| 4.30| 4.35| 4.20|0.00905| 1-210 550| 55011106 F | F | 178 | LATERAL PIPE P Tpe HEADWALLS
35+670 [10° LF{ 5.62| 250| 2.55| 2.60 |0.00200( 2-910 25,00 | 2500 | 50.00( F F 167 | RRIGATION STRUCTURE | NSTELL. BROVIOE s ROAD INTERSECTION A<  STA. 37+233.648)
B |3.05| 354825 [25° Lr| +82| 254 | 275| 254 |0.00182[1-1070 2650|2550 [s200| F | F 134 | RRiGaTon sTRucTure | NSTALL PROVIBE o 0+980 | 7.51| 535‘ 5.35\ 5.Jn|o.ooss5[ 1-210 | | 5.50| 6.50 | 13.00| F ‘ F —[ 116 ‘ LATERAL FIPE P N\ OWALLS
354965 s.48| zeo| 288 | 305 |0.oo308|1-910 25.00 | 2400 (4900 | F F 116 | iRRicanon sTRucTURe | NSTALL. PROVIBE ROAD INTERSECTION A-5 ( STA. 38+115.240)
36+085 s RF| 5.51] 308 | 300] 35 060192| 1-910 2700|2500 |sz00| F | F | 088 | IRRGATION STRUCTURE |3tk BREVEE s 14100 a0 | 60| 608 810 |0.00512) 1-910 Boo| Boo|weoo| F | F { 104 | LaTERAL PIPE I WALLS
5 |9.56] 36+075 (15 RF| 547 305| 3.43| 3.20|0.00300( 1-910 2550 2450 [s000| F | *F 102z | IRRiGATION sTRUCTURE | NSTALL PROVIDE s 14204 7.74| s00| 603 | 5.05|0.00357( 1-910 7o0| 7o0|1400| F | F 111 | Rroancn sTRucTURE | SR BROVIDE s
36+125 [12 RF| S5.28| 110 3.15| 1.20[0.00208 2-300275| 2470 | 2410 (4880 w | w | 48.82 | IRmiGkTON sTRUCTURE | SORSTRUCT RCEC 14490 |45 (F| 6.31] 455| 458 | 4.60|0.00278( 2-910 9.00| so0|1B00| F F | 187 | mReiGaTon sTRucTuRe | SONSTRUCE RCEC,
36+255 |15 RF| 5.47 | 3.40| 3.45| 3.50 |0.00200| 1-310 26.00 | 24.00 | 5000 | F F 0.83 | IRRIGATION STRUCTURE | FSTAEL PREVIDE o 14776 (108 LF| 7.21| 320 3.15] 3.10|0.00500( 2-510 10.00 | 10.00 | 2000| F F 2.6¢ | IRRIGATION STRUCTURE | Mamath PEOVIE s
10 |2.18| 364285 |15 RF| 581 335| 340 3.45 [0.00313] 1-s510 1550 | 1650 |3200 | F | F | 1.0¢ | IRRIGATON STRUCTURE | NSTALL BRIVDE L o 14840 1200 RF| 664 | 4.85| 4.88 | 4.90|0.00333| 1-910 750 7501500 F | F | 108 | LaTERaL PPE A WALLS
364365 585 335 3.40| 3.45 |0.00323| 1-510 eon| 1500|3100 F | F 1.08 | IRRIGATION STRUCTURE | BaPRl- PROVIBE L o 24080 |30 LF| 7.161 5.40| 5.43| 4.45]0.00312| 1-910 800 | s.00|1600] F Fo| toe | LaTEReL PiPE R WALLS
3E+443 5.46| 345| 3.50| 3.55|0.00370| 1-210 14001300 2700 F | F | 193 | RRieanon structuRe RS FROVIEE s 24218 [10° F| 7.85 | 475|.4.78 | 4.8 {0.00403 2-2.20:2401 530 | 610{1240| w | w | 3501 | RRIGATION STRUCTURE | SoNSTRUCE REEE.
364525 561| 358| 352 3.65|0.00239) 1-810 1400130012700 F | F | 085 | RRcanon sRucrure | (STAEL BRRVBELL 24363 |45 RF| 857 655| 6.60| 665 |0.00526( 1-810 9.50 | 9.50 |18.00| F F 136 | RRIGATION sTRUCTURE [ NSTALL BROVIE s
3E+565 6o1| 350 355] 360 |000357] 1-910 14.50 13.50{%25.00 F|oF 111 | IRRiGATON STRUCTURE | HSTALL. PROVIEE s 2+500 |30 RF| B.66 | 580| £.83| 685 [0.00312{ 1-810 800 800 1600 F | F | 104 | LATERAL PIPE e ROV AL
11 [ 178 364880 725 | apo| 405! 410 |0.00333] 1-910 1550 | 1450 [3000] € | F 106 | IRRIGATION STRUCTURE | NSTALL FROVDE o e 2+760 |307 1F| 738 | s.45| 5.43| 550 |0.00312| 1-910 aoo| 800 1500 F | F | 104 | LaTERAL PIPE T N oWALLS
36+890 6.51| 425 430 4.35|0.00370 1-910 1400|1300 | 2700] F | F 113 | wmcanon sTRucTuRe | NSALL BROVIDE s 24880 |57 LF| 7.01| 480| 4.85| 4.90 [0.00455| 2-970 1100 (11.00 2206 | F | F 251 | IRRIGATION STRUCTURE | STAEL PROVIBE e
12 |1.54 | 374040 7.01| 500| 5.05| 5.10|0.00370( 1~910 1400 | 13.00 | 2700 | F | F 1195 | STORM WaTER DRanace |NSTALL PROVDE o 1< 2+968 |40 RF| 7.40| 530, 535 5.40 [0.00586! 14910 soo| soo|1soo| F | F 135 | IRRIGATION STRucTURE | SORSTRUET RCBEG o
374223 2z RF| 798| S0 55| 5.20 |0.00263| 1-g910 2050|1750 13800 F | 7 | D096 | STORM WATER DRANAGE |piaian ROVIE o e 24880 (40 RF| 7.46| 530| 535| 540 [o.00356] 1-910 0.00] 900(1B00| F ! F | 139 | LATERAL PPE RV wALLS
13 [2.78| 57+244 j27 RF| 7.25| 535| 536| 5.380.00086| 1-910 1700 | 1800 [3500| F | F | 055 | STORM WATER DRANASE | BSUEL PROVMDE s 34200 as6| 625| s30| 535 |0.00825( 1-910 850| 750|18.00| F | F | 147 | uateraL epE R PWALLS
374335 {10 1F| 7.71| s70| 575| 580 0.00312| 1-910 waol1sso|szo0 | F | F | tes | mricsmon stRuctups | INSTALL PROVDE s ROAD INTERSECTION A6 { STA. 384710.214}
374465 Boo | 575| 580 5.85|000370f 1-310 1350 | 1350 {2700 F | F 113 | RRIGATON STRUCTURE | NETALL. PROVIDE o 0+860 767 640 6.47| 554 |0.02000| 1-510 s50| 350| 70| F F 0.31 | LATERAL PiFE T R waLLS
37+530 |25 RF| B.54| 580 5.85| 580 |0.00323( 1~310 15.00 | 15.00 | 31.00 | F F 105 | IRRIGATION STRUCTURE | INSIALL, PROVIDE 14020 832 | 660| 657| 5.74|001750| 1-610 40ai 400 moo| F F | 085 | LATERAL PIPE R WALLS
12 | 328 | 374728 |28 RF| 927} 585] 570 575 |o.0028s| 1-s10 17.50 | 16.50 | 3400 | F F 114 | RRicaTion sTRucTURE | NSTALL. PROVIDE o ROAD INTERSECTION A-T { STA. 39+133.681 }
37+852 30 RF| 05| 565 s70) 5.75|c.o00323| 1-10 1500} 1500 (3100 F [ F | 120 | RRGaTioN sTRucture | AR PRMEEL L o 14080 | 7.92] usi s.nal s.zolu.unzs4| 1—91o| | 8.50 rs.so L17.co| F | F l 101 lwsm PIPE T I WALLS
38+090 |26° RF| B65| 5.15| 6.20| 6.25|0.002330 1-910 22.50 | 2050 | 43.00 | F F 1.02 | STORM WATER DRAINAGE | o o RADWALLS ROAD INTERSECTION A-Ta { STA., 39+233.681)
15 | 1.19| 384140 |25 m7| B70| Bo0| 605 | 610 |po0238] 1-910 2150 | 2050 | 4z00| F F 0.91 | IRRIGATION STRUCTURE | Fiape FROVIEE s 0+010 | a.a1| 7.2o| 7.25| 7.30|o.m4291 1—91o| | 5,50] 3.501 moJ F ‘ F | 223 |LATERAL PIPE R OWALLS
38+185 a.57| 580 585| 6.00|D.00270| 1-910 19.00 | 18.00 | 37.00| F F 0.87 | RRIGATION STRUCTURE | MaTaEs PROMICE o &
LEGEND:
-3 - STRAIGHT W - WINGWALL
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SCHEDULE OF SIDE DITCH AND OUTER SEPARATOR DITCHES

QUANTITIES FOR RCBC

STATION LENGTH TYPE LOCATION REMARKS STATIOW LENGTH TrPE LOGATION REMARKS ftem 103(1) | ltemn 103{3)a R '.t:f’" 494(2 ltem d05{1)a | yop, 495¢6)
o | m Ry | ™ Excavation |Foundeponfitl (Gradedd) | Gassoae . |Lean Conereto
STATION SIZE () {m") (kg) ) ()
SIDE DITCH {MAIN BYPASS) SIDE DITCH (INTERCHANGE)
344200 344450 250,00 E-4 LEFT SIDE UNLINED RAMP A RCEBC & ww RCBC | wWw RCBC ww RCBC | ww RCBC | ww
34+200 344400 200.00 -3 RIGHT SIDE UNLINED 04050 D+150 90.00 u LEFT SIDE LINED 33+156 2-4.00 x 2.50 234.55 13.74 | 15.52 12,542.74 1,342.00 | 115.37| 34.02 6.87 7.68
34+5B80 34+715 135.00 E-3 LEFT SIDE UNLINED 0+100 0+210 110.00 u RIGHT SICE LINED 33+500 3-3.00 x 2.40 457.38 3182 | 11.05 | 28691.52 1,880.00 | 280.80| 34.38 | 15.91 5.53
344580 34+635 55.00 c-2 RIGHT SIDE LINED RAMP C 344775 2-2.40 x 1.80 345.24 26.85 | 521 | 20337.78 1,000.00 | 237.38| 18.28 | 13.42 2.60
344635 34+715 BD.0C E-4 RIGHT SIDE UNLINED 33+150 334380 230.00 u LEFT SIDE LINED 36+125 2-3.00 x 2.75 570.47 33.67 | 10.05 | 34,433.28 1,980.00 | 323.05| 35.88 | 16.84 5.03
344775 35+390 E15.00 1] LEFT SIDE UNLINED 33+160 33+380 220.00 u RIGHT SIDE LIMED 34+000 2-3.00 x 2.10 378.08 28.36 | 7.95 17,672.46 1,560.00 | 167.63| 24.76 | 959 3.58
344775 34+900 125.00 u RIGHT SIDE UNLINED 33+270 334370 100.00 BU LEFT SIDE LINED 3B+720 2-3.00 x 2,10 249.34 17.84 [ 735 16,528.20 1,360.00 | 156.78| 24.76 | B.97 358
35+135 35+380 245.00 E-4 RIGHT SIDE UNLINED 33+270 334370 100.00 BU RIGHT SIDE LINED TQTAL 2.245.06 152,38 | 56,13 | 130,205.58 8,922.00 [1,281.02|172.08 | 71.60 | 27.99
35+535 354830 295,00 E-3 LEFT SIDE UNLINED 33+4680 33+705 24500 u LEFT SIDE LINED ACCESS ROAD
35+535 354820 285.00 E-4 RIGHT SIDE UNLINED 33+460 33+620 160.00 u RIGHT SIDE LINED ROAD INTERSECTION A-1 (STA. 34+413.681)
38+890 37+220 330.00 E-3 LEFT SIDE UNLINED 33+460 33+600 140.00 BU LEFT SIDE LINED 0+430 i 2-3.00 x 2.10 | 120.83 | a.sgl 7.15 I B.009.82 1,360.00 75.95‘ 24.76 | 4.35 | 3.58
374845 38+080 235.00 E-3 LEFT SIDE UNLINED 334460 33+600 140.00 BU RIGHT SIDE LINED ROAD INTERSECTION A-5 (STA. 38+115.240)
3B+540 38+690 50.00 E-3 LEFT SIDE UNLINED RAMP D 2+218 I 2-2.40 x 2.40 110.48 7.0? 7.50 5,726.32 1,540.00 69.18| 27.96 3.53 3.75
3845640 3B+E90 50.00 E-3 RIGHT SIDE UNLINED 334025 33+556 531.00 U RIGHT SIDE LINED TOTAL 231.3 15.76 | 14.65 13,735.14 2,900.00 145.17| 52.72 7.88 7.33
33+000 35+130 130,00 E—4 LEFT SIDE UNLINED 33+180 33+480 300.00 u LEFT SIDE LINED
384970 39+080 120.00 E-3 RIGHT SIDE UNLINED RAMP E
39+150 35+365 215.00 E-3 RIGHT SIDE UNUINED 33+555 344100 544.00 u LEFT SIDE LINED
SIDE DITCH (ACCESS ROAD) 33+556 344100 544.00 3] RIGHT SIDE LINED
ROAD INTERSECTION A-1 OUTER SEPARATOR DITCH {MAIN BYPASS)
0+000 0+740 740.00 £E—4 LEFT SIDE UNLINED 34+440 344900 460.00 E~2a RIGHT SIDE LINED
0+000 0+740 740.00 E-4 RIGHT SIDE UNLINED 34+900 35+220 320.00 ] RIGHT SIDE LINED
0+770 0+800 130.00 E—4 LEFT SIDE UNLINED 34+940 35+220 280.00 u LEFT SIDE LINED
a+770 04800 130.00 E-4 RIGHT SIDE UMNLINED 35+135 36+000 865.00 E-2a LEFT SIDE LINED
ROAD INTERSECTION A< 354135 36+000 865.00 £-2a RIGHT SIDE LINED
14020 1+100 80.00 E-4 LEFT SIDE UNLINED 364000 364120 120.00 u LEFT SIDE LINED
14020 14100 80.00 E-4 RIGHT SIDE UNLINED 36+000 36+255 255.00 u RIGHT SIDE LINED
ROAD INTERSECTION A-6
C+960 D+088.71 28,71 E-4 RIGHT SIDE UNLINED
ROAD INTERSECTION A-7
0+860 14010 150.00 E-4 LEFT SIDE UNLINED
0+860 14010 150.00 E-4 RIGHT SIDE UNLINED
14020 14210 190.00 E-4 RIGHT SIDE UNLINED
1+080 14210 130.00 E-4 LEFT SIDE UNLINED
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2400 2100|220 |16 | 220 | 18| 260 | 76| =22z |16 | 220 |13 | =240 |300| 16| 300 |96| 280 |16| 300 [16| 300 |16 300 20| t1za |13 | 300 |13 | 200
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QUANTITIES FOR STANDARD BOX CULVERTS QUANTITIES FOR STANDARD WINGWALLS GENERAL NOTES :
CLEAR QUANTITY PER METER OF BARREL QUANTITY PER WINGWALL AND APRON SLAB SPECIFICATION :
SINGLE DOUBLE TRIPLE m het L SINGLE DOUBLE TRIPLE AASHTD STANDARD SPECIFICATION FOR HIGHWAY BRIDGES, 1Bth EDMON 1896,
SPAN HEIGHT (meter) | (meter) | (metar)
< h CONCRETE | REINFORCEMENT | CONCRETE | REINFORGEMENT REINFORCEMENT CONCRETE | REINFORCEMENT REINFORGEMENT REMFORCEMENT DESIGN LOAD :
{m3) ) {m3) [ {ma) [ (3) [ (m3) () {ms) b} LVE LOAD MS—18 (HS 20—44)
1000 0.94 113.32 1.63 209.22 2.33 236.18 1.37 1.18 1.23 2.4 150 2.94 180 3.48 220
1250 1250 1.03 121.83 1.77 216.22 2.57 31239 1.75 1.43 1.76 3.48 220 4,08 265 4,72 300 CONCRETE:
1500 1.12 130.98 1.90 232.07 2.69 330.33 212 1.58 2.29 456 300 5,36 350 6.06 355 ﬁ gggggtcg% smTVg QEMéNIMUFMER cégusnessm.r:usms:g'rgow srzka c%_lms oF mfin = 20.7 MPa_ (30G0ps3).
HAM 0 MINMUM. LCTION Jo £ 70 BE MADE EXCEFT
1800 1.23 14171 2.07 24%,50 2.91 352.09 2.57 1.98 2,93 5.22 405 7.01 450 7.80 500 R T o e T SUBIECT T ABRASION ADD  25mms T0 BOTIOM SLAB TO INGREASL
1000 1.03 165.90 2.04 253.90 292 354.80 1.37 1.18 1.23 250 140 3.26 180 388 220 COVERAGE ON STEEL.
1250 112 177.10 2.19 256.00 312 370.20 1,75 1.43 1.76 3.60 210 4,42 250 5.16 280
1500 1500 1.21 189.60 2.34 275.60 332 387.10 212 1.58 229 478 270 5.73 320 .58 360 STEEL REINFORCEMENT :
1800 132 202.50 2.52 296.20 3.58 407.10 257 | 198 | 283 5.35 350 742 410 a.37 460 AL REINFORCING STEEL TO BE INTERMEDIATE (GRADE 40) ASTM A-615 WITH DEFORMATIONS CONFORMING TO
1250 1,38 189.20 3.1 312,30 4.45 437.00 1.78 1.45 1.80 3.81 210 4,98 280 5.90 330 ’
1800 1500 1,48 199,80 3.30 326.10 470 454.00 2.18 1.70 2.33 5.03 280 £.33 350 7.36 400 GENERAL :
1800 1.60 214.80 353 342.80 5.00 475.20 2.60 2.00 2.97 5.48 360 8.09 450 9.26 510 N gﬂg@ﬂg%vgmu%zé SGUNBE S;HANN_L mmrfo%nm éspm FIRST) vgcgln HEE%HT R&me""" H= g EJE( ng oF
sU CROWN OF THE FINISH AY. TH LVERT
2100 1,72 239.60 375 357.50 .30 494.40 305 2.30 3.61 8.37 480 10.00 550 11.31 620 e o UCTED DN A LATER OF LEAN. CONGRETE SOmim MMM THICKNESE.
1800 2.04 272.70 5.04 434,80 7.20 519.10 2.63 2,02 3.01 7.08 380 B4 500 10.71 590
2400 2100 2.17 288 50 5.31 447,30 7.56 537.10 3.08 2,32 3.65 9.28 510 $1.61 640 13.37 740 LIVE LOAD DISTRIBUTION REINFORCEMENT :
2400 2.3 31410 5.58 451.80 7.92 656.40 3.53 2,52 4.28 11.42 B30 13.98 770 15.92 880 WHEN THERE IS LESS THAN mm  OF FILL ABOVE TOP SLAD OF CULVERT ADDITIONAL  REINFORCEMENT
2750 2.46 356.70 5.90 478.60 B.34 877.70 4.06 2.97 503 1417 780 17.90 98D 19.15 1050 AN ERSE, T HE MAIN RENFORGEMENT 15 ADDED T0 THE BOTTOM OF THE TOP SLAB IN ACCORDANCE. WITH
2100 317 308.70 5.03 635.70 B.64 899,70 307 238 3.78 10.08 550 1238 [T 14.53 800
5000 2400 3.34 321.30 6.30 852.00 9.00 919.50 562 2.68 4.41 12.30 580 14.83 820 17.19 940 HEIGHT OF FILL :
2750 3.53 374.40 6.62 705.60 9,42 £95.00 415 3.03 5.15 15.15 A40 17.94 280 20.57 1130 MAXIMUM HEIGHT OF FILL IS 3000mm ABOVE TOP SLAB, FOR HEIGHT OF FILL GREATER THAN 3000mm SPECIAL
3000 3.67 41350 5.84 721.50 572 101540 452 328 | 558 17.34 960 20,33 1120 23.15 1270 DESIGN OF BOX CULVERT SHOULD BE DONE.
4000 2500 — - 7.59 825.18 - - 3.80 2.80 4,67 - 17.01 671 - -
730
0503/
230
[ D BARS INTO BARREL EXCEPT CHAMFER 20
1
HORIZONTAL SKEW LENGTH OF WINGWALLS wHEN EXPANSION JOINT OCCURS
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6—@20 BARS ADDITIONAL FOR
SKEWED BOX CULVERT  ONLY

150,160 1200 160 1200 160 1200 160 150,
2000 APRON /
@) 15 0 220 o0 END OF BOX CULVERT
20150, 20225 28150 oe 3 #16 @ 280 OC 1
= 300 | « 458 | = 300 @ e o 20 ’ © # T | WORKING LNE_OF
@ WINGWALL
PROVIDE_PAVING NOTEH FOR CULVERTS AT GRADE
ol & = - e R————— ! pe— WHERE  P. C. C.  APPROACH PAVING IS5 USED (19 gz © 500 OC PARTIAL
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= P " A & B a l—l—l—d E §
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e
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= 300 = 450 @ = 30
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200
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BAR BENDING DIAGRAM
'
T 1 =y — (1200 X & + 18n) — B0 £ {LENGTH OF BARREL) — 100
Sa = ﬁ\/ | N — - m | .
2 I € = NUMBER OF CELIS g I ®¢12
y @ @16 n = NOMBER OF WALLS 3:[ o
| 8 2 . (1200 X € » 180r) - 80 |
0 e : : ’49 g1z
{1200 ¥ C + 160n) — BO 300
1‘ (2 s —2e -
520 ap
! ; BOO | §‘|’ =1
lf 1 1‘: (@ me (3 gis (5) g2 &) m2 OLLER: . gz T e
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PARTIAL I ESTIMATE OF QUANTITIES (PERLINEAR METER OF LENGTH)
WINGWALL .
PART SHOWING PART SHOWING SINGLE BARREL DOUBLE BARREL TRIPLE BARREL
TOP BARS BOTTOM BARS CONCRETE, | REINFORCING FOUNDATION | CONCRETE, | REINFORCING FOUNDATION | CONGREJE, | REINFORCING FOUNDATION
HEIGHT OF CELL "H" g EXCAVATION - STERL EXCAVATION | Foi bt L | € . STEE EXCAVATON | £ I L L
VETER CLASS "A STEEL 3 F 1 L L CLASS A 3 LASS A L e
(METER) (m3) {kg) (m3) (m3) (m3) (k) (m3) {m3) (m3) {xa) {m3) (m3)
PARTIAL PLAN 1.20 285 V3258 .67 0.27 1564 217.00 12 b4 234 299,52 56 6B
HOT R SCHLE 0.90 0.85 127.30 0.67 0,27 1.50 209.08 1.12 D.48 2.14 289.04 1.56 0.68
| 0.60 0.75 122.01 0.67 0,27 1.35 201.15 112 0.48 1.95 278.48 1,56 0.68
#20 BARS ADDITIONAL FOR SKEWED BOX CULVERTS DMLY, ADDITIONAL WEIGHT OF REINFORCEMENT PER END OF BOX CULVERT
{3 TOP BARS & 3 BOTIOM BARS FOR TOP & BOTIOM SLABS) 30 SKEW = 985 kgs. 30 SKEW = 465 kos.
45 SKEW = 1205 kgs. 45 SKEW =  57.0 kgs.
s s . APRON AND END TOE FOR BOTH ENDS
) ;'// L . SINGLE BARREL DOUBLE BARREL TRIPLE BARREL
" o COMMON T0 ALL EDNCREI‘E. REINFORCING EXCAVAa'I'ION CCIOLA%%REIAE' REINFDREING EXCAV%'I;ON SONCRETE_ REIN&EEIHG EXCAV%“ON
Lsxen KN HEIGHT OF CELL {m3) (ko) (m?) {m3) (kq) {m (m3) (kg) (m3)
173 57.94 364 3.28 111,34 6.08 4.63 164.70 853
NOTE:
ALL OTHER REINFORCING BARS SHALL BE PERPENDICULAR OR PARALLEL,
AS THE CASE MAYBE, TO BOX AXIS.
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. [ | DESIGN REQUIREMENT OF REINFORCED CONCRETE PIPE CULVERT
=
W
e M\ \\\\\\\ \\ \\\ \K STANDARD STRENGTH REINFORCED CONCRETE PIPE CULVERTS EXTRA STRENGTH REINFORCED CONCRETE PIPE CULVERTS
-
o
| ! CONCRETE 247 kg/om 2 (3,500 Ibfin?) CONGRETE 317 kg/om? {4,500 Ibfin 2 STRENGTH TEST REQUIREMENTS CONCRETE 317 kgiom ? {4,500 Ibfin ) STRENGTH TEST REQUIREMENTS
4 kg/m OF PIPE kg/m OF PIPE
= SZEOF || TONGUE | GROOVE IDEPTH  MIMIMUM REINFORCEMENT |off | TONGUE | GROOVE [DEPTH  MINIMUM REMFORCEMENT THREE—EDGE—BEARING  [niest-| TONGUE | GROOVE |DEPTH  MINIMUM REINFORCEMENT THREE-EDGE—~BEARING
; {mm) {mm) (mm} em?/m OF PIPE E:"Ess) {mm) {(mm) |{mm} cm?/m OF PIPE @ METHOD # E‘% {mm) (mm} |{mm) em2/m OF PIPE O METHOD
[mm) (mm, m, e
CIRCULAR | ELLIPTICAL CIRCULAR | _ELLIPTICAL _0.00025mCRACK]  ULTIMATE CIRCULAR ELLIFTICAL _ [0.00025mCRAG LOAD
LD. t (A |81 C 1 E | P eenrorceMEnT|RENFORcEMENT] ¢ | A | B | © | E | P IRewFORCEMENT [REINFORCEMENT|  LOAD LOAD ] A1 B 81 E | P RrANFORCEMENT|REINFORCEMENT|  L0AD 4 ULTIMATE
30 | 57 | 344365351370 44 |1 UNE 148 51 | 495 i 514|502 | 521 44 [ 1 LNE 169 3,358 s218 | — | —|—|—1—
380 57 | 344 | 383 | 351|370 | 44 1 UNE 1.80 51 | 495 | 514 §s0z | 521 | 44 |1 UNE 233 3914 5.050 —|—|—|—t— ><
450 | 64 | 508|527 [5ta|53a) 44 |1 UNE 254 |1 UNE 232 | 51 |4a5fstalsoz|sa| a4 |1 mE 298 4473 6.700 — = ==1=
510 | 76 | 673|692 {680 | 699 | 44 {1 UNE 380 |1 UNE 275 | 64 | 660 | 580 [ 667 585 | 44 |1 LUNE 423 | 1 LNE 3.60 4473 7.454 76 | 673 [ 692 | 680 [ sa5 | 44 | 1 UNE 550 |1 LN a3 5984 8.345
760 | 89 | 858 | B57 | @45 [@ea | 51 {1 UNE 486 [ 1 UNE 380 [ 76 | 825 | Ba5 | 832 | 8S1| 51 | 1 UNE 592 |1 LNE 444 5032 8573 Bo | 838 857 |eas5{mes | 5t |t UNE e56 [ 1 LUNE 508 7.454 11.182
910 | 102 |1003 1022|1010 {1020 64 {2 UNES EMH |4 e 381§ 86 |98 1007|904 [1013| 64 |2 NEReAM 14 UNE 466 6.038 9.840 102 |1003| 1022 (1090 {1020 | 64 |2 UNES FACH | 4 (4 590 8.945 13.418
27 TiNES EACH 2 URES R 2 UNES EACH
ST STROKGT s 1070|114 |1168]1187 1175 [1104 | 64 o 1ME 444 | 85 (1950|1185 ]1156]1175| &4 3 1 LUNE 529 7.045 10958 | 114 (1168|1187 |1175] 1104 | 64 e 1 UNE 6.98 | 10438 15.655
1/2 £.0, FOR FLEXIBLE PAVEMENT OR MIN. OF 0.60 m
0,30 m FOR RIGID PAVEMENT 1220 | 127 |1334]1353 1340|1350 | 64 [2 UNESEACH | 3 i 529 | 108 1315|1334 13211350 6s |2 ERE™CM | une ess | om 11827 | 127 (1334|1353 |1340| 1350 | 64 | 2 VMES FACH g g mos | 11027 17.891
T s 2 LINES EACH 2 LINES_EAGH 2 LNES EACH
FILL: 0.30 m FOR RIGID AND FLEXIBLE PAVEMENTS 1520 | 152 | 16641683 [ 1670 [1690| &4 s 1 uNE 538 | 127 |1639 | 1658|1645 11664 | Ba e 1 UNE &8 8.945 14909 | 152 1654|1683 | 1670 1650 | B4 ket une 1088 13418 22,364
MINIMUM PIPE COVERING @ THE DISTANCE FROM CENTERLINE OF THE REINFORCEMENT 10 THE NEAREST SURFACE OF THE CONCRETE HAS BEEN ASSUMED AS 32mm FOR PIPES WITH A SHELL THICKNESS OF 64mm DR MORE.
3 TEST LOADS FOR SAND—BEARING TEST SHALL BE ONE AND ONE — HALF TIMES THOSE SPECIFIED IN THIS TABLE FOR THE THREE ~ EDGE BEARING TEST,
PAY_LENGTH ,
| TOP OF PIPE TO BE
718 WaRkeD Hipe
— ONE UNE OF CROUAR (55g
REINFORCEMENT ]
3mm—] -3mm
—] b =
: ol
| 4!
L. | o
! L
'
I E ; m w| «
I ERE 1 - - —
: o I w <| @ g
i { m i
1 X E
I g F
: IS S DO -
, i
— - : ' [ B P e Sl
— — : e e i
SmmﬁJ _JE 3mm E g g ,E’
— L wo LINES OF GREULAR ONE LINE OF CIRCULAR TWO LINES OF CIRCULAR ONE LINE OF ELLIPTICAL
REINFORCEMENT REINFORCEMENT REINFORGEMENT REINFORCEMENT TONGUE END

/1A LONGITUDINAL SECTION

FINISHED GRADE

df = bt + 15e¢m FOR PIPES < 760mm ¢
df = bc + 75cm FOR PIPES > 760mm #

S,
ROLLER_COMPACTED
EMBANKMENT

df

GROUND

SR N N AN

STEP 1 ~ CONSTRUCT COMPACTED
EMBANKMENT TO AN ELEVATION
ABCVE TOF OF PROPOSED PIPE.

TO SCALE

FINISHED GRADE

df = DEPTH OF FILL
¢ = DUTSIDE DIAMETER OF PIPE

BN QAN
STEF 2 — TRENCH THROUGH THIS COMPACTED
EMBEANKMENT AND INSTALL PIPE BACKFILL
WITH COMPACTED GRANULAR MATERIAL.

METHOD A

/1B SECTION

/ 1"\ STANDARD REINFORCED

71\ SECTION
e/

RTS

BANEN

N

STEP 3 — COMPLETE EMBAMKMENT
IN USUAL MANNER.

FINISHED GRADE
df = 2bc

ROLER—COMPACTED /

% EMBANKMENT .~ % A

AR RNV AR NN
STEP 1 = CONSTRUCT COMPACTED
EMEAMKMENT TO A TOTAL DEFTH
. EQUAL TO TWICE THE OUTSIDE DA

FINISHED GRADE

COMPAGTED
GRANULAR
MATERIAL

.

STEP 2 — TRENCH THROUGH THIS COMPACTED
EMBANKMENT AND INSTALL PIPE BACKFILL

FINISHED GRADE

ROLLER-COMPACTED

/ EMBANKMENT -

STEP 3 — FILL REMAINDER DOF TRENCH
WITH BACKFILL PLACE IN LOOSEST

D5-06 SCALE

———— MIN=0.25 INSIDE DIAMETER

MiN=0.25bc
EARTH DR RCCK
CONCRETE QR SETTER

.

NN

CONCRETE CRADLE BEDDING

CONCRETE PIPE CULVE
AS

SHOWN

EARTH
MIN=0.10bc

——— GRANULAR BACKFILL

160mm

ORDINARY BEDDINGS

/"3 _TYPICAL BEDDING FOR CONDUITS

GROCVE END

/10N SECTION
\pse/

150
CEMENT
MORTAR
\_ CEMENT
GROUT

A\

/ 4\ DETAIL OF PIPE COLLAR

WITH COMPACTED GRANULAR MATERIAL POSSIBLE CONDITION. DS06 /] NOT TC SCALE DS06 /  NOT TO SCALE
OF THE PIPE. METHOD B U u
"2\ METHODS OF PIPE INSTALLATION
@ NOT TO SCALE -
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A& /E‘lf EXTEND, 300
= | B [ o4 Is - INTG BACKWALL
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& e g\"" Sl | — Sl = o - - Eé =g SEE |pistandE oF JAR SE
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. f 8y <
/1B ELEVATION /28" _ELEVATION )| gk
@ NOT TO SCALE @ NOT TO SCALE -
0. /32 SECTION /3B SECTION /3¢ SECTION
t 1.D. 3 X 1.D. A DS-07) NOT TO SCALE Ds.07/ NOT TO SCALE DS.07/ NOT TO SCALE
€
Taiilll | o |
| i ENI £ ¢
g T N |
I T T Il ! TABLE A ( ONE FLARED TYPE HEADWALL 1.5:1)
! f2mme BARS o | '
| &0 08 L ¢ DAMETER T O NESS D e ONS SINGLE PIPE DOUBLE PIPE TRIPLE FIPE
| +— 1.67 1D
[T ¥ o A
i - %@% MIN. THICKNESS i . ) vﬂr?nwory EST. OF QUANTMES ‘::T?WDF; EST. OF QUANTITIES v?fEA oF EST. OF QUANTIES
£ SHELL L A A TERWAY
: 00) © e (mm) CO.:?' gfg'g_ m2 (rnm) DO:;: ETEJE'EFL m2 {mm) oDr:E RiINF,
i F 0. g. .
1 A 1.1 460 51 710 350 590 0 [XE] 610 0.57 25.65 0.32 1380 0.83 37.35 0.51 2750 1.27 ET.15
] ! 3 W 3 B10 54 960 | 530 | BOD | D 028 | 750 | 0.82 | 36.46 0.58 1780 | 1,16 | 8.3 0.87 2806 | .75 | 7875
12mme BARS © 300 O.C. i Wiz E
12mm# BARS © 300 0., — ! | | f 510 5 1510 | 840 | 1260 | BOD|  D.65 | 1070 | 155 | 6A.62 1.30 2580 | 2.2 | 92.61 85 4100 | 336 | 150068
1070 5 1770 | %o | 1470 | 6oo| 0.0 | 1230 | 238 | o7ac | 180 3020 | 305 | 137.25 770 | 4800 | 356 | 178.20
m PL AN /2_;\\ PL AN 1270 108 2040 | 1130 | 1690 | 600|  t17 1370 | 266 | 110.27 2.34 3400 | 371 | 15477 351 5360 | 5.36 | 241.5%
@ N T @ O z 1520 127 3540 | 1410 | 2190 | 600] 1.8 | 1680 | 303 | 17474 | 363 4229 | 547 | 22818 | 543 | 6760 | 676 | 30420
71\ FLARED TYPE HEADWALL (SINGLE PIPE) / 2\ FLARED TYPE HEADWALL (DOUBLE PIPE)
@ SCALE AS SHOWN @ SCALE AS SHOWN
TABLE C { ONE L-TYPE HEADWALL) TABLE C ( ONE STRAIGHT TYPE HEADWALL )
DIA. & E:E:KNESS om%%ons SINGLE FIPE DIAMETER{ & r;\l';-FICKNESS li(s::r}ous SINGLE PWE DOUBLE PIPE TRIPLE PIPE
INTERNAL MIN. THK. COMCRETE | REINF. INTERMAL MIN. THK, AREA OF | CONCRETE | ppnr, AREA OF | CONCRETE | menF. AREA OF | COMCRETE 1 ppr.
A B H W e w 3 W 5
DIAMETER SHELL A ] g H w L m* STEEL DIAMETER SHELL WATERWAY STEEL WATERWAY m STEEL WATERWAY m STEEL
{nD.) [¢3) e kg. {.0.) (t) {mm} m? mm kg. {mm) m?2 mm kg. {mm} m? f— kg.
[ 3] 316 | 350 | 200 | 1070 i 1070 1070 056 3 480 B 310 | 350 | 070 | 1500 0.15 0.4b 348 | 2600 0.33 0.63 490 | 3400 045 .50 587
510 & 310 | 430 | 200 | 1320 | 1220 1220 1.06 B 810 B4 dic_ | 430 | 1320 | 7400 0.29 0.87 455 | 3500 0.58 1.20 $.50 | 4600 0.B7 1.51 845
910 26 810 | 610 | 200 | 1820 | 1820 1820 2.76 ik 310 86 510 | 600 | 182D | 3a00 0.55 228 B.66 | 5200 1,30 316 5.5z | 6800 | 1.85 385 12.36
1070 5 710|780 | 300 | 2080 | 1970 | VARES = - 1070 G5 710_| 780 | 2080 | 4300 0.50 384 7.57 | 6050 180 508 0,67 | 7900 2.70 6.43 13.96
1220 108 810 ] B70 | 300 | 2330 | 2120 | VARES = = 1220 108 Blo | B70 | 2330 | 480D a7 343 8.81 | 6300 234 670 12.55 | 9000 351 757 16.14
7520 127 1010 | 980 | 300_| 3030 | 2420 | VARES = - 1520 327 1010 | 980 _| 2830 | 600D 181 B.BO 10.94 | 8600 363 31483 1556 | 11200 | %.43 15.05 i8.82
.
. o Z=1imm @ ms—\ \,3.;\9&’ W | 2-1Zmme BARS — 2 w
E | i
3 12mmé BARS i 12mme BARS :
o . I
=4 L ot & T .
c ! - ] -rf:z £ ¢ 2
x D £ E '.._ - E: i2)
< i < ' <
1
1.67 ID
s5¢\ DOUBLE PIPE
/iR ISOMETRIC (8 SECTION (32 SINGLE PIPE (38) SECTION @ SO To SRR
DS-07/ NOT TO SCALE 0507/ NOT TO SCALE
¢ D507/ N T ] s/ \DS€7/ NOT TO  SGALE \osa/ 1-2/3 1D,
4\ L-TYPE HEADWALL / 5\ STRAIGHT TYPE HEADWALL
@ NOT AS SHOWN @ NOT AS SHOWN
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1000

HHYH

V-SHAPED UNLINED DITCH

TYPE E-4
. 600 . TYPE C-4 TYPE C-8
! 150 300 150 I
| 90 60! 50, 90 | 1000 550
~+ TG BE CONSTRUCTED OMLY ) 2y
. ALONG RICE PADDIES % T~
o gm_—@ 12mme HOR. BARS
3 o
g o V-SHAPED UNLINED DITCH I
12 ¢ VERT. BARS
. ® oy Ve, TYPE E-3 :
;' . TO BE CONSTRUCTED ONLY
o FOUNDATION FILL ,.& -\‘.5"\ 10 BE GONSTRUCTED ONLY ALONG RICE PADDIES
. Sy ——"AoNG KicE PAGDIES
REINFORCED CONCRETE DITGH _ . “ TYPE C-3 TYPE C-7
BN 5D 4
¥ '-"; -:;rf-‘i!','
{1\ TYPE BU 2 &7
BS08 / SCALE: 1110 Sy
V-SHAPED LINED DITCH M
(OUTER SEPARATOR DITCH) S
TYPE E-2a s, " % - £
A
i
I
, 800 ) C -
156 500 150 }
TYPE C-2 TYPE C-6
o q____@ummo HOR. BARS ;i
V-SHAPED LINED DITCH
g ® TYPE E-2
0 ] 12 # VERT. BARS ﬁ
1 o o [ r;CTUmr‘g’ 0.C. § 450
%}Z /T
E
s
2 & 2 ! O T
; - % 3
g FOUNDATICN FILL TO BE CONSTRUCTED ONLY -
- ALONG RICE PADDIES TO BE CONSTRUCTEE ONLY
I

REINFORCED CONCRETE DITCH

V-SHAPED LINED DITCH

TO BE CDNSTRUCTED ONLY 450
—RLONG RICE PADDES ~
2\ TYPE U TYPE E-1 TYPE C-1
@ SCALE: 1:10 = TYPE -5
3\ TYPE E 4\ TYPE C
@ SCALE: 1.25 @ NOT TO SCALE
D DATE SguRe . | REPUBLIC OF THE PHILIPPINES PROJECT AND LOCATION : SCALE SHEET CONTENTS : SHEET NO.
ZJJ"@L-\ esen | pfyy fa]INIERAL LN, DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS THE DETAILED DESIGN STUDY ON
LY PaHL — Pud BUREAU OF DESKGH. OFFICE_OF THE SECRETARY UPGRADING INTER
TION AGENCY
JAPAN ITERWATIOVAL COOPERS oo o o] AL e fe e e | Aok TE SMEHIEINE MOMAY | | \orrosous | STANDARD DRANAGEDITGHES | DS-08
KATAHIRA & ENGINEERS YACHIYC ENGINEERING 7 CABERD S, R Sqnaare) N Mw !
v o -. . . 1 ] o -
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480 TYPE A ng 500
TYFE B |1
A-1(SE§ TABLE) 10400 40 TP, orime| BAR @ 100(m O.C
i TOP OF SIDEWALX —12rkme| BAR © 100Inm O.C
, -12mme BAR © 100mm O.C. o 5 r o
8 o
PIPE SIZE AS CALLED _ P \PIPE SIZE AS CALLED R L&
FOR ON PLAN . : = B0 ST b HOR. BAR.1CmME B BR CRA
; WopTHREE BLocks 1 T (St DETA
=L 2 = %%
I Bl HiES o LGRS H éé CONSTRUCTION JT. Z
Low & 155 T FLOW ip® AR E
Awn—_‘ﬁ x - - 50y VER], BAR.10mme }y‘ 5;—
o T, o 4 B100min BB maxd H %57 3
n [L] Gl - =3
~E it G § {ELiPPE SI7E AS cALLED 2
21E 92 6 I &1 z TIFOR ON PLAN [
AR TR (6 7E B2 o 7 ) INSTALL STEPS DMLY WHERE
l : - 20 1 (2 DEPTH EXCEEDS 1220mm |
- . | 42— 16mme BAR - % a0
3505 j caSeBonK ? )
2420 f GLUTTER
! |
2410 54% i e v\ L CALLED
¢ g ] R SRR
5890 = il o
PIFE SIZE AS CALLED L] - pi
FOR ON PLAN B (1 | I/ olds
I 50 comt{cnon JT.
A—1(SEE DETAIL)

g]

&8

12mmg BAR & 100mm OC.
12mmd BAR B 100mm 0L,

/1B SECTION

G

e

|/ 777 [L1op or sipewak

HOR. 10mme EVERY)
WO/ THREE BLOCKS |

e S

VERT. BAR,1Dmme EACH'L
©400mm 0.C.[mox.)

PIPE SIZE AS CALLED
FOR ON PLAN ’_l'ﬁ

STEPS(SEE DETAIL
BE ( INSTALLES )WHERE
DEPTH EXCEEDS 1220mm.

{=

0

“A" CONCRETE

PIPE SIZE AS CALLED
FDR ON PLAN

A=1({SEE TABLE)

/1 SECTION

NP R F@ b
\ conerbron A 4
CONSTRUFHDN JT.

A=~1{SEE DETAL)

/1Dy SECTION

DS-09,

/ 1\ CURB INLET MANHOLE

@ SCALE

1:20

/2 CONCRETE COVER DETAIL

580

D 150 230>

40
130

EVERY

ElneuLLING

50
3
0

1L 130 300

/28N SECTION
es2s/

130 ‘lLJ

480

o
~

S0

JPULLING
1(SEE

o ;
T ]

1301[3

/2¢\ SECTION
\ps-ay/

12mme BAR WRLDID @
INTER

12mmé BAR WELDED ©
EVERY INTER

CNON

12mms BAR WELDED o
EVERY INTERSE f
| i

I:IET

110

]

116

b 16mmd U=-BOLT

73AN PLAN
7

SECTION

Sram THK. STEEL PLATE

=

16mme U=BOLT

/38 ELEVATION
\pseg/

[{SEE At

SEETON /3" PULLING IRON DETAIL
DSD9 / SCALE 15
360
r 200 IRON BAR

230

460

{4\ STEP

D509 SCALE

110

Ds-09 SCALE 15

1
'8_ 1 I il if | o i z
Eﬁ: = E} ¥
64 17-12mm¢ BARS © j0E 0O.C. 54L
T T
]
1958 g
DETAIL OF BAR GRATE
/5 FOR OPENING OF CURB INLET
TABLE OF DIMENSION @ SCALE 1:20
SIZE
T | o pieE A1 NOTES:
{mim) 1. ALL CONCRETE SHALL BE CLASS ‘A". EXPOSED EDGES SHALL BE
T—1 200 142 M. FINISHED WITH SUMTABLE EDGER.
= pen T8 & 2. PULLING IRON, STEPS AND BAR GRATE SHALL BE PANTED WHITH ONE
i COAT OF ZING CHROMATE.
-3 810 1.37 W, 3. CONSTRUCTION JOINTS SHALL CONFORM WITH THE GROOVES OF CONCRETE
HOLLOW BLOCKS.
T—4 750 154 M. 4, CONI:REI‘E HOLLOW BLOCKS DR DRESSED ADOBE BLOCKS SHALL HAVE
AVERAGE COMPRESSVE STRENGTH OF 6.865MPa.
1-5 810 175 M. 5. IN CONCRETE HOLLOW BLOCKS STRUCTURE, AL HOLES SHALL BE FILLED
-8 1070 1.90 W, WITH CEMENT MORTAR
6. WHERE CONCRETE HOLLOW BLOCKS STRUCTURES ATTAN A HEIGHT O
7 1220 2.08 M. 1,20 METER, IT SHALL BE REINFORCED STEEL BARS SPACE AT NOT bore
THAN 0.5C M. 0.C. BOTMWAYS.
T-8 1520 243 M. 7. INSTALL STEPS DMLY WHERE DEPTH EXCEEDS 1.22 METERS.

DETAILS OF COMBINATION CURB INLET MANHOLE

_J "@rl\ PaTE [URE, REFUBLIC OF THE PHILIPPINES PROJECT AMD LOCATION : SCALF : SHEET CONTENTS : SHEET WO, :
_J = DBESGNED ﬂﬁh DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS THE DETAILED DESIGN STUDY ON
A = UPGRADING INTER-URBAN HIGHWAY SYSTEM
JAPAN INTERNATIONAL COOPERATION AGENCY J—y oY Al R L= R Py N A Pt o ALONG THE PAN-PHILIPPINE HIGHWAY AS SHOWN STANDARD COMBINATION DS-09
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A~%(SEE TABLE)

-12mm# BAR @ 100mm 0L,

PIPE

&
5

[=]
s

)

-
8

RS SRl CAEO

_ A 11 (SEE T

PIPE SIZE AS CALLED |
FOR ON PLAN

12mmé BAR B 100mm O.C,

12Zmme BAR

/7A\ PLAN BOX-TYPE MANHOLE (SINGLE PIPE)

0s-10

A=1(SEE TABLE)
580

VARIES

1/ [L1op oF sipEwaLk

HOR. BAR,10mm# EVERY
TWC/THREE BLOCKS

150mm_ THK. CONC.
HOLLOW BLOCKS

VERT. BAR,10mm# EACH
©400mm 0.C.(mox.)

PIPE SIZE AS CALLFD
FOR ON PLAN

5] il A ICLASS "AT CONCRETE
150\;00N5'muc110~ JT.jwo*
/1B) SECTION
DS-10,
TABLE OF MANHOLE
{H) M VERTICAL BARS
HEIGHT THICKNESS HORIZONTAL
. OF WALL {mm) INSIDE EDGE CENTER OUTSIDE EDGE BARS
1000 150mm CHE - 10mm# © 200 - 10mme © 400
2000 15Grmwm CHE - 12mms¢ @ 200 - 10mme O 400
3000 180mm CONG. 20mme B 300 - 32mme © 300 10mms 8 400
4000 230mm CONC, 20mme O 250 - 32mmé O 250 10mm# © 400
5000 280mm CONC. 20mms © 225 - I2mme @ 225 10mme @ 400
6000 330mm GONE, 20mm# O 200 - 32mme © 200 10mme © 400
7000 380mm CONC. 20mme @ 175 - 32 O 175 10mmeé © 400
8000 410mm CONC. 20mme © 150 - 32mmé & 150 10mme & 400

PIPE SIZE AS CALLED
FOR ON PLAN

C—1(SEE TABLE)

i ¢
(SEE DETAL)
2

=%

! (—1—12rnn'|§ BAR @ 100mm O.C.

(2A\ P

1.67 1.D.

1Zmms BAR & 100mm O.C.

12mme BAR

12mmeé BAR © 100mm O.C. 11—
12mmé BAR © 100mm O.C.

C—1(SEE TABLE)

LAN BOX-TYPE MANHOLE (DOUBLE PIPE)

SBO

PIPE SIZE AS CALLEDy
FOR ON PLAN =

o

CONSTRUCTION JT.

SIS SNIENENi [L1op oF sipewaik

9 OB
TR W™
VERT. BAR,10mm# EACH

@400mm Q.C.{mox.}

RS P55, e

TOP OF SIDEWALK

B

f=1

[=]

N o
)
™~

y

g

g [ MINIMUM DEPTH OF _30Cmm

8
(o]
150mm

. CONC.
HOLLOW KS

VERT. BAR,}0mm# EACH
@400mm 0.C.(max.)

PIPE SIZE AS CALEFD
FOR ON PLAN

150,

A-1{SEE TABLE)

4—JCLASS "A" CONCRETE

_’@tconsmucnon JT.jM

/3™ BOX-TYPE CONVERTED TO CURB INLET MANHOLE

150,

A

200

70

F-1—CLASS  A™ CONCRETE

CONSTRUCTION

/28\ SECTI

JT.

ON

NOTES:
1. ALL CONCRETE SHALL BE CLASS A" EMPOSED EDGES SHAUL BE
FINISHED WITH SUITABLE EDGER.

2. PULLING |RON, STEPS AND BAR GRATE SHALL BE PAINTED WITH ONE
COAT OF ZINC CHROMATE

TABLE OF DIMENSION
SIZE
o | e | o |
-1 Joo 1.12 1.82
T-2 460 1.19 2,28
T3 810 1.3 2.89
T-4 760 1.54 in
-5 10 1.73 .55
T-6 1070 1.80 .98
T-7 1220 208 4.42
T-8 1520 243 5.27

13

SHALL HAVE

3. CONSTRUCTION JOINTS SHALL CONFORM WITH THE GROOVES OF CONCRETE
HOLLOW BLOCKS,

4. CONCRETE HOLLOW BLOCKS COR DRESSED ADOBE BLOCKS SHALL HAVE
AN AVERAGE COMPRESSIVE STRENGTH OF 8.B6SMPa.

5. IN_ CONCRETE HOLLOW BLOCKS STRUCTURE, AlL HOLES SHALL BE FILLED
WITH CEMENT MORTAR.

6. WHERE CONCRETE HOLLOW BLOCKS STRUCTURES ATTAIN A HEIGHT OF
1.20 METER, IT SHALL BE REINFORCED STEEL BARS SPACE AT NOT MORE
THAN 0.60 M. 0.C. BOTHWAYS.

7. INSTALL STEPS ONLY WHERE DEFTH EXCEEDS 1.22 METERS.
8. 150 mm BOTIOM SLAB THICKNESS FOR HEIGHT OF 1000 TO 4000mm.
AND 200mm. FOR 5000 TO 3000mm IN HIEGHT.

9. FROM THE HEMGHF OF 3000 TO BOOOrmwn. THE FIRST 2000mem,
FROM THE TOP IS CHB WITH DETAILS FOR 2000mm HEIGHT.

10. REINFORCEMENT FOR BOTTOM SLAB ARE ALL 10mms © 400 B.W.
11. VERTICAL BARS ARE CUT AT HALF POINT FOR EVERY OTHER BAR AT SOLID WALL.

12. INSIDE SURFACES AND OUTSIDE SURFACES OF ALL MASONRY
A PLASTER COAT 1/2° THICK.

POX TYPE MANHOLE SHAL NOT BE CONSTRUCTED

WITHIN THE RIDNG SURFACE

SPECIAL JUNCTION BOX MANHOLE

/2 STD. STEP OR RUNG

20mm# GRAYT IRON

OR STEEL BAR

N 7
NS

INNER FACE OF MASONRY

CONCRETE BLOCK PLUG
/5™ @ SUBSURFACE PIPE
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150 c 150 150 c 50
i
1 1 | |
= = = =
5, B = s B =
L = t = =
? r. = q
* 17 o350 Bw EW. * C lomme DaRs
Tom tee || o Ene
} - )
AN | tsm g
g D NAR g N
LA S PR oo o1 S AL Nl N Dol ii= [ -
R 4 & 3
/1C\_SECTION /2C SECTION
w W
10mm# BARS
/ © 200 BW. EW.
150 C 154 50 Cc 150 N
1-2/3 1D,
3 —
el 2 —10mm# = T
" BARS - o
il " = wen |
il W,\,th} EMH‘WJ I
M Lne DricH LOW LKE DITCH UINE = DrcH_FLOW LINE - 2 100mm CRANULAR
\:? a0 p b, 300 g s ;
T T | L ™ R AT -b.‘,,?nu:fl:o'
* § Lcm;;g EBGFRS T [ ; I,’_: 10mm¢ BARS $£ il!
— . o ] @ 150 EW.
. g i B\ - y/a 10mma BARS ﬁC\ SECTION
4 N © 150 EW.
g ' 10Dmm GRANULAR ; w
=] / GRAYEL BASE o 8
g Vi L . ] ]
]| e Y g e .
' — iR R T R T, T 100mm GRANULAR
ib & H ' GRAVEL BASE
/18 SECTION /28" SECTION
W DS-11
REINFORCED CONCRETE CATCH BASIN DIMENSION FOR RCPC
(1D
NS PIPE DIAMETER 610 910 1070 1220 | 1520
(mm)
| COMMON TO H 1810 | 2210 | 2370 2520 | 2820
g : /N ALL NUMBER
g =15 (28 OF BARRELS o) 1200 | 1500 | 1.650 | 1.800 | 2300
\gs-1Y/
Q ]
L Lo, =) = a8 SINGLE c 1.210 1510 | 1670 1820 | 2120
o 4 o "
r— S L 1-2/3 I.D. > DOUBLE c 2.230 | 3030 | 3.460 3860 | 4.56D
- r %ﬁn'
= m 3 A TRIPLE c 3.250 | 4550 | S5.240 5890 | 7.120
54 Jc 54 5:1 ‘J c Lsc
/AN PLAN /22Ny PLAN
/1 CONCRETE CATCH BASIN (SINGLE PIPE) /"2 CONCRETE CATCH BASIN (DOUBLE PIPE)
@ SCALE 1:25 @ SCALE 125
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10.00 10.00

3,
MEDIAN

_l250 2 ® 3.50=7.00
SHOULDER CARRIAGEWAY

RICE PADDIES » 7
PEESSG D

FLARED TYPE HEADWN.Lj
Y

_TYPICAL DRAINAGE SECTION ( ULTIMATE STAGE )

Ds§-12 SCALE

£ gg‘

0.30 (MIN)

0.30

FLARED TYPE HEADWALL.

2

VARIES  4.00 __VARES 250 7.00 250
SERVICE R STOIJLDE:R CARRIAGEWAY sToum
50 350 350
, e
% 050
el TO MANS 2
0% | §.0% 2 5.0% || [
e G- = Ls.
OPE RCPE

1:200

TYPICAL DRAINAGE SECTION ( INITIAL STAGE }

Ds12 | SCALE 1:200
2.00 6.50 200 10.00 Z.L 10.00 2,00 E.50 2.00 -
SIPEWALK QUTER | SEPARATION Mzuuwhsf.mu ARATION SIDEWALK
7.5 7.50
__lz50 I
SHOULDER
2 @ 3.00=6.00 200/ 2 @ 3.50=7.00 2 @ 3.00=6.00
0.50 FRONTAGE ROAD CARRIAGEWAY FRONTAGE ROAD
|
ol2o
5 B
5 | 1 ] {STING GROUND
RIGE_PADDIES_ _~\_ | kO SLFET HOFT 1= S S
=
ED TYPE HEADWALL
FLARED TYPE MEADWALL
10mm ® RCP { DROP INLEY MANHOLE )
610mm # RC ( DROP INLET WMANHOLE ) STANDWRD MANHOLE AND JUNCTION 80X
JSTANDARD MANHOLE AND JUNCTION BOX ( SEE DS—10 FOR DETALS )

|( SEE DS~10 FOR DETALS )

TYPICAL DRAINAGE SECTION WITH CURB INLET MANHOLE

( ULTIMATE STAGE )

3
@ SCALE 1:200
4.00 VARIES szo 7.00 250 VARIES  4.00
AGE ROAD sTurw CARRIAGEWAY SHOULD| FRONTAGE R
VARIES VARIES 50 350 350 AUES VHRIES
0l50 TQ
g } ok e ¢ loso
= TO MANI ! 0,31
0.20 i}
T - ™ i 208 G T o — o
312 D | ISTING GROUND
J——1 oz © jﬁﬁ_“ _____
2tg
d 4 " FLARED TYPE HEADWALL

DROP INLET MANHOLE )
ANDARD MANHOLE AND JUNCTION BOX
[ SEE DS-10 FOR DETAILS )

( DROP INLET MANHOLE )
STANDARD MANHOLE AND JUNCTION BOX
( SEE DS-10 FOR DETALS )

TYPICAL DRAINAGE SECTION WITH DROP INLET MANHOLE

4

( INITIAL STAGE )

DS-12 SCALE

1200
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GENERAL NOTES

CONCRETE:

ALL CONCRETE TO BE CLASS "A” AND EXPOSED TOP TO BE
CHAMFERED 13.0evm, ALl CONCRETE SHatL POURED IN THE DRY.

REINFORCING STEEL:
UNLESS OTHERWISE SHOWN ALL BAR SPACINGS ARE TO THE CENTER
OF BARS AND THE MIMIMUM COVERING OF BARS MEASURED FROM
THE SURFACE OF THE CONCRETE TO THE FACE OF AMY BARS
SHALL BE 50.0mm.

MARKINGS:
ALL RECESSED LETTERS SHALL BE CAST iNTO CONCRETE AND ALL |
NUMBERS SHALL BE PAINTED AS SHOWN USING LETTER AND HNUMBER
FORM.

PAINTINGS:
ALL CONCRETE POSTS, TWOD COATS OF WHITE PAINT. ALL RECESSED
LETTERS ONE (1) COAT OF BLACK PAINT AND ALL BACKGOUND STRIPE
SHALL BE ONE (1) COAT OF BLACK/ORANGE GLOSSED PAINT. ALL
STRUCTURAL PLATES TWO COATS WHITE SHARS PAINT.

LOCATION:
DRAINAGE CUILVERT MARKER TQO BE SET AT SHOULDER LINE AND AT

CENTER LINE OF CULVERT FACING TRAFFIC/ROADWAY AS SHOWN
AND AS STAKED BY ENGINEERS.

DIMENSION:
AL DIMENSIONS ARE IN MILLMETERS LINLESS OTHERW!SE STATED.
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