DRAINAGE




SCHEDULE OF DRAINAGE STRUCTURES

WATERSHED e CULVERT CHARACTERISTICS STRUCTURES WATERSHED - CULVERT CHARACTERISTICS STRUCTURES
FINSHED CULVERT IFIMSHED o CULVERT
STATION | SKEW | GRADE ‘""E“Ehf""““ ‘-E("r'"G}T“ FLOW REMARKS RECOMMENDATION STATION | SKEW | GRADE '""ERT(E“,, ReBe "E{"rgm FLOW REMARKS RECOMMENDATICN
vl m ELEV., swoe | rerc | RSN INLET |ouTLET | CAPACTTY .l a ELEV. slope | Rore | INLET |ouTLET| CAPACITY
femsy | gams) m | ET |CENTER[ RIGHT S LEFT i RIGHT ‘ TOTAL (cms) omst | gkms) - | LEFT |cemsn‘ RIGHT mmda)| iy | LEFT J msu'rl TOTAL cosd
MAIN BYPASS 115+790.758  FIRST APPROACH
T 18 BRIDGE NO. 7 NEW BRIDGE
110+064 |30 RF[29.115] 25.30 | 25.35 | 25.40 [0.00312 1-2.40%7.80 | 16.00 | 16.00 | 3200 | W W | 1382 | IRRIGATION STRUCTURE e s 115+823.416 SECOND APPROACH
: INSTALL. PROVIDE . INSTALL. PROVIDE
1 142,15 |110+194 {45 LF|28.145] 25.80 | 25.85 | 25.90 |c.00278| 1-810 18.00 [ 18,00 | 36.00 | F F 038 | RAIGATION STRUGTURE | o NSTALL FROVOE 1154865 | & LF |34.697] 32.35 | 32.45 | 32.55 |0.00333| 1910 29.50 | 3050 | 60,00 | F F 108 | STORM WATER DRAINAGE | rianbs TUBE HEATAGLLS.
) INSTALL. PROVIDE . INSTALL. PROVIDE
110+284 |25 RF|28.603] 26.50 | 26.55 | 25.60 |0.00357| 1-810 1400 | 14.00 | 2800 F ¥ 101 | RRIGANDN STRUCTURE | o onSTALL FROVDE . 1154885 | 5 LF |34.506| 32.15 | 32.25 | 32.35 |0.00345| 1-810 30.00 | 28.00 | 58.00 | F F 109 | STORM WATER DRAINAGE | rians T7PE LEADWALLS.
. INSTALL. PROVICE - INSTALL, PROVIDE
z | 210 |+10+500 |10 LF|30.853| 26.85 | 26.95 | 27.05 |0.00645 | 1-1220 1550 |15.50 | 3100 F F 327 | IRRIGATION STRUCTURE |  JNSTALL FROVIDE 116+050 34.570| 32.15 | 32.25 | 32.35 [0.00417( 1-910 24,00 | 2400 | 48.00 | F F 1.20 | STORM WATER DRAINAGE | r) sorh TYPE HEADWALLS.
110+672.232 FIRST APPROACH 1164340 35.133| 32.75 | 32.85 | 32.95 | 0.00400| 1-910 25.00 | 25.00 | 50.00| F F 1.8 | STORM WATER DRAINAGE INSTALL. PROVIDE
FLARED TYPE HEADWALLS,
3 ERIDGE NO. 3 NEW BRIDGE
110+708.092 SEGOND APPROACH 116+443.026  FIRST APPROACH
T oo 20 BRIDGE NO. 8 NEW BRIDGE
110+920 29.908| 27.00 | 27.05 | 27.10 |0.00370{ 1-510 140011300 | 2700| F F 1.13 | STORM WATER DRAIMAGE | 1 snhs Tooe AL LS. 116+479.886 SECOND APPROACH
INSTALL. PROVIDE ) _ INSTALL. PROVIDE
+ | ose 1114086 29.738| 26.75 | 26.80 | 26.85 [0.00189 | 2-1070 2850 | 24.50 | 5300 F F 277 | IRRGATION STRUCTURE | o, ,oRSTet FROVOE | | 21 | .64 | 1164574 |e5 Re|36.650| 32.45 | 32.55 | 32.65 |0.00253) 1-1220 39.50 [ 39.50 | 79.00 [ F F 205 | IRRIGATION STRUCTURE | o, oft'aier FRERRE o
: INSTALL. PROVIDE , CONSTRUCT RCBC.
1114140 30.008| 27.35 | 27.45 | 27.85 [0.00417| 1-810 24.00 | 24.00 |48.00| F F 1.20 | STORM WATER DRAINAGE | . NSTALL PROVIDE 116+834 |35° LF|37.495| 32.95 | 33.05 | 33.05 [0.00204 2-4.25¢1.00| 33.50 | 34.50 | 5800 | F F 478 | IRRIGATION STRUCTURE PR GRS
. INSTALL. PROVIDE _ INSTALL. PROVIDE
1114204 |40 (F|30.328| 27.70 | 27.80 | 27.90 (000328 1-910 3050 | 30.50 | 51.60| F F 167 | STORM WATER DRAINAGE | . JNSTALL FROVIDE | | 25 | 649 [116+4955 35,043| 33.10 | 33.20 | 33.30 [0.00364 11220 27.50 | 27.50 | 5500 | F £ 2.66 | STORM WATER DRANAGE | 1 ambs TYPE HEAGRGLLS.
I . INSTALL. PROVIDE N INSTALL. PROVIDE
! 1114304 (45 LF|30.767| 27.80 | 27.90 | 26.00 [0.00298] 1-910 3350|3350 [6700 | F F 102 | IRRIGATION STRUGTURE | upie ek FROVDE e 1174090 |25 RF}35.490( 3390 | 33.20 [ 33.50 |0.0n38s|1-1070 26.00 | 26.00 | 5200 F 3 178 | IRRIGATION STRUCTURE | pamtl TTFE HEADWALLS.
INSTALL, PROVIDE N _ INSTALL. PROVIDE
5 | 2.57 |111+534 |50 Re|30.132] 27.90 | 27.90 | 28.00 |0.00282| 1-970 3550 | 35.50 [ 71.00 | F F 099 | IRRIGATION STRUCTURE | 1 \lie mvme ieertat LS. vl 1174204 |45 LF|35.420| 32.60 | 32.70 | 32.80 |0.00303 |1-1220 33.00 | 33.00 |66.00 | F F 2.24 | IRRIGATION STRUCTURE | o 4ot Tupt GEADKALLS.
_ INSTALL. PROVIDE ’ INSTALL. PROVIDE
111+500 45" RF|31.805| 29.15 | 29.25 | 28.35 [0.00303] 1-970 33.00 | 33.00 |B6.00[ F F 103 | RRIGaTION STRUCTURE |, NSTALL PROVIDE 117+454 |10 RF|35.681| 32.50 | 33.00 | 33.10 |0.00408] 1-1220 2450 | 2450 [4900] F F 250 | IRRIGATION STRUCTURE | oy bt TPE HeMRALLS.
INSTALL. PROVIDE N INSTALL, PROVIDE
o Lose 1114880 30 LF|52.205| 29.40 { 20.50 | 20.60 [0.00317}1-1070 3050 | 32.50 [53.00F F F 162 | IRRIGATION STRUCTURE | GNSTALL FROVIDE - 1174710 35,190 32.90 | 33.00 | 33.10 [¢.00417] 1910 2400 | 2200|4800 | F F 1.20 | STORM WATER DRMINAGE | ry sobs TYRE nEAONALLS.
i . INSTALL. PROVIDE ’ . 9 - INSTALL. PROVIDE
1124180 |35 RF|32.585( 29.35 | 29.45 | 20.55 [0.00333| 1-910 3000 | 30.00 [BCoD | F F 108 | RRIGATION STRUCTURE | ;e hul FROVDE 1o 1174958 |15 LF|36,315| 32.7¢ | 52.80 | 32.90 |€.00377 | 2~1220 26.50 | 26.30 {8300 | F F 501 | RRIGATION STRUCTURE | r, wnis ¥RE LIADNALLS.
t INSTALL. PROVIDE . _ INSTALL. PROVIDE
i 112+204 Jaor RF32.475| 29.50 | 28.70 | 29.80 |0.00217| 2910 32.50 | 30.50 | 6300 | F F 210 | IRRIGATION STRUCTURE | 1 aues m¥me 1ol 5. 118+082 |55 LF|35.830 52.45 | 32.55 | 32.65 |0.00339|1-1070 28.50 | 30.50 [ s8.00| F F 167 | IRRIGATION STRUCTURE | ¢\ unfs TYPE IEADWALLS.
' _ INSTALL. PROVIDE ) _ INSTALL. PROVIDE
e 1124260 80 LF[32.188( 29.60 | 29.70 | 20.80 [0.00278 1-910 3650 | 35.50 [ 72001 F F 0.98 | STORM WATER DRAINAGE | o sme mrtie iammaLLs. | | 25 | 200 |118+204|35° LF135.505( 33.25 | 33.30 | 33.35 |0.00313| 1-910 16.00 [ 16.00 | 3200 F F 104 | RRGATION STRUCTURE | by anbs TYRE HEADWALLS.
’ INSTALL. PROVIDE . INSTALL. PROVIDE
1124550 33.081 30.20 | 30.30 | 30.40 | 0.00408] 1-910 2450 | 2450 | 49001 F F 118 | STORM WATER DRAIRAGE |  NSTALL FROVIDE 1184395 |25 LF|36.503| 33.60 | 33.65 | 33.70 |0.00313 | 1-910 16.00 [16.00 | 3z.00| F F 7.04 | STORM WATER DRAINAGE | p ,oRSTCL FROVIEE
1124735 33.543| 30.45 | 30.50 | 30.55 |0.00200) 1-910 25.00 | 25.00 | 5000 | F F 0.83 | IRRIGATION STRUCTURE INSTALL. PROVIDE 118+582.028 FIRST APPROACH
FLARED TYPE HEADWALLS. | | o BRIDGE NO. 9 NEW BRIDGE
? INSTALL. PROVIDE )
; 1124750 33.503| 30.50 | 30.57 | 30.65 |0.00300} 1-910 25.00 | 25.00 | 5000 F F 1.02 | STORM WATER DRANAGE | o NSTALL FROBE 118+643.688 SECOND APPROACH
i _ INSTALL. PROVIDE . _ INSTALL. PROVIDE
8 | z.o7 |112+854 33.011| 3057 | 30.65 | 30.72 |p.o0312} 1-910 2400 | 2400 [ 4800} F F 104 | STORM WATER DRANAGE | o JNSTALL PROVIDE o | 02s 118+785 |30° RF{36.740 33.60 | 35.70 | 33.80 |0.00444 | 1-91D 2100 | 2400 | 4500] F F 1.24 | STORM WATER DRAINAGE | b aRED TTFE HEADWALLS.
INSTALL. PROVIDE i . — INSTALL. PROVIDE
1124885 32.956| 30.33 | 30.40 | 30.47 [0.00312{ 1-910 2400|2400 |4800] F F 1.04 | IRRIGATION STRUCTURE | ,NSTALL FROVIDE 1184900 507 RF|35.048| 31.30 | 31.20 | 31.50 |0.00426| 1-510 24.00 | 23.00 |4700] F F 122 | IRRIGATION STRUCTURE 1 oy unen T MEAOWALLS.
INSTALL, PROVIDE
¢ |07 |11z2+880 32.831| 30.37 | 30.45 | 30.52 j0.00312[ 1-910 2¢.00 [ 24.00 | 4800 | F F 1.04 | STORM WATER DRAINAGE | ,INSTALL FROVDE
113+177.170  FIRST APPROACH
BRIDGE NO, 4 NEW BRIDGE
10 113+201.830 SECOND APPROACH
. - 1 INSTALL. PROVICE
1134300 | 5 RF [33.755| 28.65 | 29.75 | 29.85 |0.00323 | 1-910 31.00 3100|6200 F | F 106 | RRIGATION STRUCTURE | b, oNSTaLL FROMIE
) INSTALL. PROVICE
1 1134354 |45 LF[33.771( 30.80 | 30.90 | 31.00 |D.00280| 1910 39.00 [ 3800 v700] F F 0.95 | IRRIGATION STRUCTURE | p JanSTALL FROMOE
INSTALL. PROVIDE
I 113+660 32.835] 30.61 | 30.68 | 30.76 |0.G0319 | 1-1070 23.50 | 23.50 | 47.00 F F 1.62 STORM WATER DRAINAGE FLARED TYPE HEADWALLS.
: . WSTALL. PROVIDE
113+B80 32.956 30.67 | 30.75 | 30.62 [0.00319|1-1070 2350 | 23.50 | 47.00| F F 1.62 ] STORM WATER DRAINAGE | o\ ot ek i1 s.
114+076.990 FIRST APPROACH
13 BRIDGE NO. 5 NEW BRIDGE
1144101.650 SECOND APPROACH
T
N — INSTALL. PROVIDE
1144275 [20° RF|33.131] 31.05 | 31.15 | 31.25 |a.ooscs | 1-910 2450 | 2450 {4900 F F 145 | STORM WATER DRAWAGE | p ,inoTiL FROVIDE o
; _ INSTALL, PROVIDE
14 | 2,19 |114+460 |25 RF|34.052| 31.25 | 31.35 | 31.45 |0.00377[ 1-910 26.50 | 26.50 | 53.00 | F F 115 | STORM WATER ORAINAGE | r anm e (TG LS.
INSTALL. PROVIDE
1144609 34.127| 31,60 | 31.70 | 31.B0 | 0.00351|1-1070 30.50 [ 26.50 | 57.00 | F F 170 | IRRIGATION STRUCTURE | . JRoTaL FROVIE
) INSTALL PROVIDE
114+628 34.027| 3160 | 31,70 | 31.80 |0.00308| $-910 3050 | 24.50 |65.00 | F F 103 | STORM WATER -DRANAGE | ¢, sanorqut: AROVDE |
- INSTALL. PROVIDE
15 | 1.89 [114+660 |a5 1 |33.852] 51.40 | 31.50 | 34,60 |0.00303[ 1-910 3300|3300 [s600| F F 103 | IRRIGATION STRUCTURE | p ,abSToLL, FROMIDE
INSTALL. PROVIDE
115+100 34.252] 31.45 | 3155 | 3v.65 [0.00400| 1-910 2500 [ 25.00 | 5000| F F 118 | STORM WATER DRAINAGE | p ypm are FiomiE .
115+304.626 FIRST APPROACH
16 BRIDGE NO. § NEW BRIDGE
115+336.486 SECOND APPROACH
INSTALL. PROVIDE
e 115+494 [20 RF|34.544| 3110 | 31.20 | 31.30 |0.00370| 1—1070 27.50 | 26.50 [ 54.00 | F 175 | IRRIGATION STRUCTURE | p paotacs, FROVIDE
) INSTALL, PROVIDE
115+640 |25 RF|34.573| 31.20 | 31.30 | 31.40 |0.00364] 1910 2750 | 27.50 [ 55.00 [ F F 112 | STORM WATER DRANAGE | b aet: AROVIDE
LEGEND:
S - STRAIGHT W - WINGWALL
F —  FLARED
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SCHEDULE OF DRAINAGE STRUCTURES

WATERSHED — CULVERT CHARACTERISTICS STRUCTURES | o\ oo
sTaTion | sKEw grape| INVERT E:f""‘m“ . LE;:ST” FLOW REMARKS RECOMMENDATION
wl a ELEY. SLOPE | RePC ‘s‘ﬁg WLET |0 CAPAGTTY
ens) | emst m | LEF |CEHTER| RIGHT imdia)| i) LEFT Imsn‘r ‘ TOTAL e (ot}
ACCESS ROAD
STA. 111+ 100.000 INTERSECTION A-14 (MAJOR)
0+120 2B.60 | 26.85 | 26,88 | 26.90 |D.00357 | 1-910 7.00 | 7.00 | 1400| F F 1.11 LATERAL PIPE LA O s
0+400 27.49 | 25.55 | 25.68 | 25.70 {0.00357 | 1-910 700 | 7.00 | 1400| F F 1.11 LATERAL PIPE FLARED, TVEE HEADWALLS
0+620 78.50 | 26.25 | 26.28 | 26.30 |0.00333{ +-910 750 | 750 [1500] F F 1.08 LATERAL PIPE FLAR'E'?%‘;E Pﬁ&“n%i.s
D+760 |40 LF|28.44 | 26.25 | 26.30 | 26.35 |0.00556] 1-910 s.00 | 500 (1800 F F 1.39 LATERAL PIPE FLARRSTALL, PROVIDE &
p+780 éor uF| 2835 | 26.30 | 26.35 | 26.40 |0.005568] 1-910 9.00 | 000 [18.00] F F 139 | IRRIGATION STRUCTURE | s PROVIDE &
14000 27.36 | 25.45 | 25.48 | 25.50 [0.00357| t-910 700 | 7.00 [1400] F F 111 LATERAL FIPE P AL
14215 28.30 | 25.80 | 25,85 | 25.90 Jo.00825] 1-930 B.0O | 6.00 |1800] F F 147 | IRRIGATION STRUCTURE | o anne ke (oS s
1+580 |30° LF| 27.40 | 25.65 | 25.70 | 25.75 |0.00867} 1-910 750 | 750 [1s.00| F F 152 | IRRIGATION STRUCTURE | p ,NSTALL. PROVDE
14860 28.40 | 26.40 | 26.45 | 26.50 [0.00667| 1-910 750 | 750 11500 F F .52 LATERAL PIPE AR T FROMDE s
1+044 28.30 | 26.00 | 25.93 | 25.85 [0.00837] 1-910 800 | 800 {1600] F F 1.81 CLATERAL PIPE LT PR s
24240 28.25 | 26.10 | 26.03 | 25.95 |0.01000] 1-810 750 | 7.50 {1500 F F 1.88 LATERAL PIPE LA AR s
STA. 111 +561,357 INTERSECTION A-15 (MAJOR)
0+540 31.21| 29.45 | 29.35 | 29.26 |0.01357|1-1070 650 | 850 [1500| F F 2.80 LATERAL PIPE LA PR s
14040 31.32 | 20.60 | 29.50 | 20.40 [0.01053[ 1-910 9.50 | 950 [19.00| F F 1.6 LATERAL PIPE AR LS
STA. 112 + B73.408 INTERSECTION A-15
0+960 | |32.oo[30.4o | 3038 | 30.30 |u.00909| $=510 ] l 550 i 5,50 I11.00| F i F | 1.54 | LATERAL PIPE FLARED e TG | &
STA, 118 + 010.000  INTERSECTION A-19
INSTALL. PROVIDE
0+B40 I |34.s4|32.90 | 3285 | 32.60 |n.oogna|1—1n7ol | 550 l 550 |n.ooJ F ] F | 2,37 l IRRIGATION STRUCTURE | ¢ JSTALL FROVDE
STA. 118+ 795.000 INTERSECTION A-20
INSTALL. PROVIDE
D+980 36.14 | 33.55 | 33.53 | 33.50 |0.00357] 1-a10 7.00 | 7.0 |1s00| F F 0.97 LATERAL PIPE FLanES L FROVDE
INSTALL PRCVIDE
14060 34.96 | 33.30 | 53.32 | 32.35 [0.00454] 1910 550 | 550 [1100| F F 1.26 LATERAL PIPE FLaRDSTALL, FROVCE .
LEGEND:
§ - STRAMGHT W = WINGWALL
F =  FLARED
ITEM 103 {1} ITEM 103 {3} a ITEM 404 (1) ITEM 405 [1} & {TEM 405 (6
STRUCTURAL GRAVEL REINFORCING BAR STRUCTURAL CONCRETE LEA—-—LLN CONERETE
STATION SIZE EXCAVATION FONDATION FILL { GRADE 40) CLASS "A" )
(m*) (m3} (kg) (m*)
RGBG & WwW RCBC ww RCBC | ww RCBC | Ww RCBC | ww
MAIN BYPASS
STA. 100 + 920,000 - STA. 119 +000.000
1104064 1-2.40x1 .50 138.56 8.60 356 8,726.40 780.00 85.28 14.16 480 1.78
1164834 2-1.25%1.00 231.20 2312 1.82 14,226.96 360.00 110.84 5.88 1156 0.91
TOTAL 369.76 3272 5.38 22,953.36 1,140.00 176.12 20.04 16.38 269
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SCHEDULE OF SIDE DITCH AND OUTER SEPARATOR DITCHES
STATION STATION STATION
LENGTH TYPE LOCATION REMARKS LENGTH TYPE LOCATION REMARKS LENGTH TYPE LOCATION REMARKS
FROM O (m) FROM O m FROM O {m)
SIDE DITCH {MAIN BYPASS) SIDE DITCH {(ACCESS ROAD} OUTER SEPARATOR DITCH (CONTINUATICN)

1224060 1224340 280.00 E~5 LEFT SIDE UNLINED ROAD INTERSECTION A-15 113+220 1134450 230.00 E—2a LEFT SIDE LINED
1104060 1104160 100.00 E-3 LEFT SIDE UNLINED 0+855.00 0+940.00 85.00 U LEFT SIDE LINED 1134220 1134460 240.00 E—2a RIGHT SIDE LINED
1104160 110+200 40.00 E-3 LEFT SIDE UNLINED 0+855.00 0+940.00 85.00 ] RIGHT SIDE LINED 1134470 1134660 190.00 u LEFT SIDE LINED
1104280 110+480 200.00 c-1 LEFT SIDE LINED 1+040,00 1+160.00 120,00 u LEFT SIDE UINED 113+480 113+680 180,00 1} RIGHT SIDE LINED
110+480 T10+590 110.00 =3 LEFT SIDE UNLINED 14040,00 1+160.00 120,00 1] RIGHT SIDE LINED 113+860 1134926 260.00 E-20 LEFT SIDE LINED
1104920 111+086 166.00 E=3 LEFT SIDE UNLINED 113+B60 1134920 262.00 E-%o RIGHT SIDE LINED
1114086 1114140 54.00 E-3 LEFT SIPE UNLINED ROAD INTERSECTION B-8 1134940 114+DBC 140.00 E-2¢ LEFT SIDE LINED
1114320 1114450 130.00 E-3 LEFT SIDE UNLINED 0+8B0.00 0+970.00 90.00 E-4 LEFT SIDE UNLINED 1134940 1144060 120.00 E-Za RIGHT SIDE LINED
111+450 111+510 80.00 -3 LEFT SICE UNLINED 0+8B0.C0 0+970.00 290.00 E-4 RIGHT SiCE UNLINED - 1144100 114+428¢ 580.00 ] LEFT SIDE LINED
1114510 111+860 350,00 c—1 LEFT SIDE LINED ROQAD INTERSECTION A-18 114-+120 1144260 140.00 E-2a RIGHT SIDE LINED
1124280 1124560 28D.00 c—1 LEFT SIDE UNED 0+B9C.0D 0+930.00 20.00 E-4 LEFT SIDE UNLINED 1144300 1144609 309.00 E-2a LEFT SIDE LINED
1124735 112+7B0 45.00 E-3 LEFT SIDE LNUNED 0+B80.00 0+520.00 30.00 E-4 RIGHT SIDE UNLINED 114+280 1144465 185.00 v RIGHT SIDE LINED
1124780 112+865 B5.00 E-3 LEFT SIDE UNLINED 1+090.00 1+110.00 20.00 E-4 LEFT SIDE UNLINED 114+465 1144609 144,00 E-Za RIGHT SIDE LINED
112+8s0 1134030 140.00 E-3 LEFT SIDE LINUNED 14+090.00 1+110.00 20.00 E-4 RIGHT SIDE UNLINED 114+625 1144675 50.00 E-Z2a LEFT SIDE LINED
113+380 1134480 80.00 E-3 LEFT SIDE UNLINED 114+825 114+B45 20.00 E-Za RIGHT SIDE LINED
113+480 113+660 200.00 c—1 LEFT SIDE LINED ROAD INTERSECTION A-20 114+675 1144040 265.00 u LEFT SIDE LINED
113+660 1134780 120.00 £-3 LEFT SIDE UNLINED 0+800.00 D+960.00 50.00 E-4 LEFT SIDE UNLINED 114+545 114+840 295.00 u RIGHT SIDE LINED
1134780 113+8B0 100.00 E-3 LEFT SIDE UNLINED 1144940 1154280 340.00 E—20 LEFT SIDE LINED
1144120 1144270 150.00 [ LEFT SIDE LINED OUTER SEPARATOR DITCH 1144940 115+280 340,00 E-2a RIGHT SIDE LINED
11443270 114+46C 180.00 c-1 LEFT SIDE LINED 111+110 T11+320 210.00 E-2a LEFT SIDE LINED 1154360 1154790 430.00 E—2a LEFT SIDE LINED
114+46D 114+608 149.60 E-3 LEFT SIDE UNLINED 1114110 1114290 180,00 E~20 RIGHT SIDE LINED 115+360 115+760 400.00 £-20 RIGHT SIGE LINED
114+E80 1144830 250.00 c-1 LEFT SIDE LINED 1114320 1114885 £65.00 u LEFT SIDE LINED 115+820 115+880 70.00 £-2a LEFT SIDE LINED
114+930 1154100 170.00 1] LEFT SIDE LINED 1114290 1114910 £20.00 U RIGHT SIDE LINED 115+840 115+880 40.00 E-2a RIGHT SIDE LINED
1144930 1154100 170.00 u RIGHT SIDE LINED 1114885 1114960 75.00 E-20 LEFT $IDE LINED 11540900 1154985 65.00 E—2a LEFT SIDE LINED
155+160 1154280 120.00 U LEFT SIDE LINED 1114810 1114940 30.00 E-20 RIGHT SIDE LINED 115+500 1154960 60.00 E-2a RIGHT SIDE LINED
195+160 1154280 120.00 u RIGHT SIDE LINED 1114990 1124170 180.00 U LEFT SIDE LINED 115+985 116+050 55.00 E~20 LEFT SIDE LINED
115+490 1154640 150.00 E-3 LEFT SIDE UNLINED 1114870 112+190 220,00 v} RIGHT SIDE LINED 1154945 116+050 55.00 E-20 RIGHT SIDE LINEC
115+64D 1154780 120.00 E-3 LEFT SIDE UNLINED 112+200 1124275 75.00 E=-2a LEFT SIDE LINED 1164050 116+340 290.00 u LEFT SIDE LINED
115+985 1164340 345.00 c-1 LEFT SIDE LINED 1124220 1124245 25.00 E-2a RIGHT SIDE LINED 116+050 116+340 290.00 U RIGHT SiDE LINED
116+550 116+820 270.00 c-1 LEFT SIDE LINED 1124275 1124560 285.00 u LEFT SIDE LINED 116+340 116+460 120.00 E=-20 LEFT SiDE LINED
116+860 116+955 95.00 £-3 LEFT SIDE UNLINED 112+245 1124560 315.00 v RIGHT SIDE LINED 116+340 116+420 BO.OC E-2o RIGHT SIDE LINED
116+995 117+0B0 B5.00 £-3 LEFT SIOE UNLINED 1124560 1124850 280.00 E-2¢ LEFT SIDE LINED 1164480 116+64D 160.00 £E-20 LEFT SIDE LINED
117+230 117+370 140.00 £-3 LEFT SIDE UNLINED 112+560 112+850 290.00 E-20 RIGHT SIDE LINED 116+520 116+620 100.00 E—2a RIGHT SIDE LiNED
1174370 1174450 80.00 £-3 LEFT SIDE UNLINED 1124850 1134020 130.00 E-20 LEFT SIDE LINED 1164660 116+820 160.00 E-20 LEFT SIDE LINED
1174450 1174710 260.00 c-1 LEFT SIDE LINED 1124880 113+020 130.00 E-2a RIGHT SIDE LINED 116+660 1164800 140.00 E-20 RIGHT SIDE LINER
117+710 117+930 220.00 c=-1 LEFT SIDE LINED 113+040 113+190 150.00 U LEFT SIDE LNED 116+840 117+450 £10.00 E-20 LEFT $IDE LINED
118+220 11B+400 180.00 E-3 LEFT SIDE UHLINED 113+040 113+160 120.00 u RIGHT SIDE LINED 116+820 117+455 535.00 E-2a RIGHT SIDE LINED
1174450 1184000 550.00 u LEFT SIDE LINED

117+455 1174990 535.00 U RIGHT SIDE LINED
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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 h+t L SINGLE DOUBLE 1 TRIPLE AASHTO STANDARD SPECIFICATION FOR HIGHWAY BRIDGES, 1Bth EDITION 1996,
SPAN HEIGHT {meter) | {meter) | {meter)
s h CONCRETE | RENFORCEMENT | CONCRETE | REINFORCEMENT | CONCRETE | REINFORGEMENT CONCRETE | RENFORCEMENT | CONCRETE | REIMFORCEMENT | COMCRETE | REINFORCEMENT DESIGN LOAD :
(m3) () (m3) (ko) {m3) (kg {m3) (ug) (m2) (g} {m3) [xg) LME LOAD WS=18 (HS 20-44)
1000 0.9+ 113.32 163 209.22 2.33 29518 1.37 1.16 1.23 2.41 150 2.04 180 348 220
1250 1250 1.03 121.63 1.77 216.22 2.51 312,39 1.75 1,43 1.76 3.48 220 4.08 265 4.72 300 CONCRETE :
1500 112 130,98 180 232.07 2.69 330.38 212 1.68 2.29 4,66 300 5,36 350 6.06 395 ALL CONCRETE SHALL HAVE A MINIMUM COMPRESSION STRENGTH IN 28 DAYS OF ft = 20.7 MPa_ (3000psi).
1300 1.23 141.71 2,07 249.50 2.1 352.09 2.57 148 293 8.22 405 7.0 450 7.50 500 HERE e BTN CMPERED 20 MINMUM, MO CONSTRUCTION JOINT ARE TC BE, MADE (SXCEFT
1000 1.03 165.90 2.04 253.90 2.92 354.80 1,37 118 123 2,50 140 3.26 180 3.88 220 COVERAGE ON STEEL.
1250 112 17710 219 256.00 3.12 370.20 1,75 143 1.76 3,569 210 4,42 250 5,16 290
1500 1500 1.21 189.60 2,34 279.60 3.32 267.10 212 1.68 2.29 2,78 270 5,73 320 6.56 360 STEEL REINFORCEMENT :
1800 1.32 202.50 2.52 296,20 3.56 407.10 2.57 1.98 2.93 6.35 350 7.52 410 8,37 450 ALL FEINFORCING STEEL 7O BE INTERMEDIATE (GRADE 40) ASTM A=615 WITH DEFORMATIONS CONFORMING TO
1250 1.38 189,20 311 312.30 4,45 437,00 1,78 145 1,60 3.81 210 4.98 280 5.90 330
1800 1500 1.48 199,80 3.30 326,10 4,70 454.00 2.15 1.70 2.33 5.03 280 5.53 350 7.36 400 GENERAL :
1800 1.60 214.80 3.53 342,80 500 475.20 2.60 200 287 548 360 8.09 450 9.26 510 IN STATING CULVERT SIZE, GIVE SPAN BY HEIGHT ([SPAN FIRST) WHEN HEIGHT OF FILL, H=D THE TOP OF
2100 172 239,60 3.75% 157,50 5.30 454,40 305 2.30 3.61 8.37 480 10.00 550 11.31 620 ggf.lfLACBEEDEULHS‘ERUUCTF;;ROSL:BLAEE%FFf&nmcg:ERng;On?; mﬁsg’a‘&sﬁﬁ?cfﬁé\gs“’”‘“ THE BOX CULVERT
1800 2.04 272.70 5.04 431.80 7.20 §18.10 263 202 3.01 7.08 350 314 500 10,71 580
2400 2100 217 2B8.50 53 447.30 756 637.10 3.08 232 365 9.28 51D 11.61 B840 13.37 740 LIVE LOAD DISTRIBUTION REINFORCEMENT :
2400 2.3 314.10 558 461.80 702 656.40 3.53 2,62 4.28 11.42 630 13.98 770 15.92 880 WHEN THERE IS LESS THAN 60Cmm  OF FILL ABOVE TOP SLAB OF CULVERT ADDTIONAL REINFORCEMENT
2750 2,46 358.7D 5.80 478.60 B.34 §77.70 4.08 2.87 5.03 1417 780 17.80 980 18.15 1050 THANSYERSE, TO_ THE MAIN REINFORCEMENT IS ADDED TO THE BOTTOM OF THE TOP SLAB IN ACCORDANCE WITH
2100 317 308.70 6.03 835.70 B.64 895,70 317 2.38 3.78 10,08 56D 12,38 580 1453 800
2000 2400 3.34 321.30 6.3D 652,00 9.00 919.60 3.62 2.68 4.41 12,30 ] 14.83 B20 17.19 940 HEIGHT OF FILL :
2750 353 374.40 6.62 705,60 9,42 895 00 4.1% 3.03 518 1515 840 17.94 950 2057 1130 MAXIMUM HEIGHT OF FILL IS 3000mm ABOVE TOP SLAB, FOR HEIGHT OF FILL GREATER THAN 3000mm SPECIAL
3000 3.67 413.50 5.84 721.60 9.72 1015.40 4.52 328 568 17.34 550 20.33 1120 23.15 1270 DESIGN OF BOX CULVERT SHOULD BE DONE.
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£3 Y . - CONSTRUCTION JOINT
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620 BARS _ ADDITIONAL FOR

150,180 1200 150 1200 160 1200 160,150 SKEWED BOX CULVERT  OWLY
2000 APRON Ji |
(@) g5 @ 280 0C
END OF BOX CULVE
20150 2225 | 20130 () p16 @ 280 OC i (3) @16 ® 280 oC | 3 y % CULVERT
= 300 = 450 = 300 : | T WORKING LINE OF
; @ WINGWALL
‘ ‘ PROVIDE PAVING NOTCH FOR CULVERTS AT GRADE
gl 8 = R ————— e e - = WHERE _ P. C. C.  APPRUACH PAVING 5 USED 00 g1z & 500 oC PARTIAL
- d 4B & & = WINGWALL —
5 [ ] - T if o- ° H @70 WEEPHOLES
& = 6-@20 BARS ADDITIONAL FOR
8_ 25| se1e=70 t2ss | 20 X 20 HAUNCH g H P12 & 280 0C 1o SLOPE § | SREWED Box CObvERT WY
X CONSTRUCTION T — == —
J O NT B v ¥ £ \ 2
z b 8 b . L ¥ {(+) #16 © 280 cC : -
{(5) #12 © 280 OC -
CONSTRUCTION
e 225 S5 @ 150 = 750 225 (m o J DI NT X X ml-éi
alv
150_FOUNDATION FILL DELETE_ CONCRETE APRON FOR_SPILLWAY 150 FQUNDATION FILL @
FOR  ENTRE AREA 200 FROPOSED WITH RENO MATTRESS FOR ENTRE ARG 35
c_ I 9 LJ L L [ s e o E
@ M Ak A Bl o o . E £
—(2) g1z @ 300 oC > &
8|2
20150 | 20225 | 2850 gz (& L
= 300 = 450 = 30
/1A, SECTION ALONG € OF ROADWAY b o
W NOT TO SCALE
200
/18 PARTIAL SECTION A
D504/ NOT TO SCALE
@0 A ® D @ A0/
{18
\J5-0y
BAR BENDING DIAGRAM
1 T =] | 7] 1 (1200 X € + 1800) - B0 20 L {LENGTH OF BaRREL} - 100
2 ﬁf T a = - | |
{ 1 8 C = NUMBER OF CELLS l 2 @ #12
n = NUMBER OF WALLS
] / (1) ms
f h ﬁ § (1200 % £ + 160n) - BD i
[ _ _ ) N
[ { 100 100 = = Pz
i {1200 X € + 1500} - 4D 200
} @ e - =y
520 i 8o T &
ll i | . w00 | e ﬁ[ £
1 1 *
} l (3) #16 @) me {B) m2 (&) »z (@ oz - @ pz L
£ Lhd-- 1m|
)
PARTIAL J ESTIMATE OF QUANTITIES (PER LINEAR METER OF LENGTH)
WINGWALL
PART SHOWING PART SHOWING SINGLE BARREL DOUBLE BARREL TRIFLE BARREL
TOP BARS BOTIOM BARS
- CONCRETE REINFORCING FOUNDATION CONCRETE REINFORCING FOUMNDATION CONCRETE REINFORCING FOUNDATION
HEIGHT OF CELL "H" | glass A" STEEL EXCAVATION | FI "L 7L | CLASS “A° STEEL EXCAVATION | £ | L L | CLASS "A" STEEL EXCAVATION | F1 L L
(METER) (m3) {kg) (m3) (m3) (m3) (ka) (m?3) {m3) (m3) (xq) (m3) (m3)
PARTIAL PLAN 1.20 6.95 132,59 0.67 0.27 1.64 217.00 112 .48 2,54 299.62 1.56 0.68
NaT 1€ SCALE 0.90 .85 127.30 0.67 0.27 1.50 209.08 1.12 0.48 2.14 289.04 1.56 0.68
0.60 0.75 122.01 0.67 0.27 1.35 201.15 1.12 .48 1.95 278.48 1.56 0.58
20 BARS ADDIMIONAL FOR SKEWED BOX CULVERTS  OHNLY. ADDITIONAL WEIGHT OF REINFORCEMENT PER END OF BOX CULVERT
(3 TOF HARS & 3 BOTIOM BARS FOR TOF & BOTIOM SLABS 30 SKEW = 985 kgs. 30 SKEW = 465 kgs.
45 SKEW = 120.5 kgs. 45 SKEW =  57.0 kos.
e o~ 7 -
e APRON AND END TOE FOR BOTH ENDS
. :’// L SINGLE BARREL DOUBLE BARREL TRIPLE BARREL
l pd
o < COMMON T0 ALL gONCRE_:I'ﬁI;:" REII’;;(EEEING EXCAW:\;I'IDN gONCRE"‘I'E_ REINFORE‘.ING EXCAV%TION SPANSCSREHTAE- REINSFT%EEWG EXCAV%TION
0 DR 4T HEIGHT OF CELL {m3) {ka) (m3) {m3) (kg} (m3) (m3} (kg) (m3)
1.73 57,54 3.64 3.28 111.34 8.08 483 164.70 8,53
NOTE:
ALL_OTHER REINFORCING BARS SHALL BE PERPENDICULAR OR PARALLEL.
AS THE CASE MAYBE, 10 BOX AXIS.
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CONCRETE FOUNDATION
HEIGHT L) REINFORCEMENT | EXCAVATION
1 — - — - - - — — CLASS “A FILL
O 74—12mm¢ @) 10 12mm_l (3) 2-12mme ) jo 12mmse 27 12mn:1i (3) 2-12mms (1) s=12mme (2) 5-12mms (3) z-12mms m o) () " Pl wop o "
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PAVEMENT

FILL

STANDARD STRENGTH PIPES:

FILL 1/2 ED. FOR FLEXIBLE PAVEMENT CR MIN. OF D.60 m
0.30 m FOR RIGID PAVEMENT

EXTRA STRENGTH PIPES:

FILL: 0.30 m FOR RIGID AND FLEXIBLE PAVEMENTS

MINIMUM PIPE COVERING

— DNE LINE OF CIRCULAR

DESIGN REQUIREMENT OF REINFORCED CONCRETE PIPE CULVERT
STANDARD STRENGTH REINFORCED CONCRETE PIFE CULVERTS EXTRA STRENGTH REINFORCED CONCRETE PIPE CULVERTS
CONCRETE 247 kg/em 2 (3.500 {b/in 2) CONCRETE 337 kg/om? (4,500 Ibfin 2} STRENGTH TEST REQUIREMENTS CONCRETE 317 kglom ® (4,500 [bfin 2 STRENGTH TEST REQUIREMENTS
kg/m OF PIPE kg/m OF PIPE
S'E,,EH___"F ee-| TONGUE | GROOVE [DEPTH| MINIMUM REINFORCEMENT  |mhek-| TONGUE | GRODVE |[DEFTH|  MINIMUM REINFORCEMENT THREE - EDGE-BEARING k-l TONGUE | GROOVE |DEPTH  MINIMUM REINFORCEMENT THREE~EDGE~BEARING
{mm) {mm)  |(mm) emZ/m OF PIPE NESS {mm) {mm) |{mm) cm?/m OF PIPE & METHDD ¥ H (mm) (mm)  [{mm) em?/m OF PIPE O METHOD
{mm) mm, (mm} {mm)
0 clalelcleler CIRCULAR EPICAL | :+ | o |8 |l clelrp CIRCULAR ELLPTICAL _|D.000Z5mERACK]  DLTWMATE c 1 alelelelsr CIRCULAR ELUFTICAL _ [0.000Z5mCRACK]  LDAD
0. REINFORCEMENT |REINFORCEMENT REINFORCEMENT | REINFORCEMENT LOAD LCAD REINFORCEMENT | REINFCRCEMENT ULTIMATE
300 57 | 344363 351|370 | 44 |1 LNE 148 51 1405 | 514 | 502 | 521 | 44 |1 uNE 168 3.355 5.218 — ===
180 57 | 344|363 | 351|370 | 44 |t LNE 1.90 51 | 405 [ 514 [ 502 [ 521 | 44 |1 unNe 233 3314 5.060 — ===
460 84 | 508527 [ 514 [ 534 | 44 |1 UNE 254 | 1 UNE 212 | 59 [ 495 [ 514 [ 502 521 | 44 |7 ume 208 4473 6.709 — = ===
810 76 | 67315692 | 680 [ 699 | 44 {1 UNE 350 ! 1 LNE 275 | 64 | 650 | 68D [ 667 | 685 | 44 |1 UNE 423 |1 UNE 360 2473 7.454 76 | 675 | 692 |60 (690 | 44 | v tne 8D [ 1 LmE 423 5.864 8.945
760 89 | 858 | B57 | 645 (864 ) 51 i1 UNE 466 | 1 LNE 360 | 76 825 | 845 [a32 ] 881 | 51 |1 UNE Bez {1 UNE 444 5.032 8473 25 |g38 857 |ma5 |mes | 51 |1 Mg BSE |1 LNE 508 7.454 11.182
910 102 |1003{1022 1010 (1029} 64 {2 UNES BACH L 3 \p 581 | 36 | oB8 |1007| 504 1013| 64 2 LNES EASHL o LNE 4.88 6038 9.840 102 | 1003|1022 | 1010 1028 | sa | 2 MEZ EACH | 4 1nE 502 8.945 13418
1070 [ 118 [116811187 (1175|110} 64 |2 UNES BACH |4y i 4ae | 95 [ 1150|1165 (1156 1175 | &4 2 LINEZ FACH | 4 LNE 5.20 7.045 10.956 114 (1168|1187 [ 1175|1104 | 64 |2 UNESEACH |4 |ne 608 10.436 15.855
1220 | 127 [1336{1353| 1340|1350 | &4 |2 UNESEACH ) ¢ e 530 | 108 {1315 (1334 [ 13211340 | 84 2 UNES EAGH | 4 e .56 8.051 11.927 127 |1334 [1353 (1340 1350 64 |2 LNES EACH |y e pps 11927 17.891
1520|152 |1664 {1683 1670 [1690| 64 |2 UNES EACH |y e 695 | 127 {1630 | 1658 1645 1664 | 64 | 2 MM | 1 L BB B.945 14,908 152 1654 [1683 | 1670|1690 | 64 |2 UNS EACH 1y (e q0s8) 13418 22.364
@ THE DISTANCE FROM CENTERLINE OF THE REMFORCEMENT TC THE NEAREST SURFAGE OF THE CONCRETE HAS BEEN ASSUMED AS 3Zmem FOR PIPES WITH A SHELL THICKNESS OF 64mm OR MORE.
% TEST LOADS FOR SAND—BEARING TEST SHALL BE ONE AND ONE — HALF TMES THOSE SPECIFIED IN THIS TABLE FOR THE THREE — EDGE BEARING TEST. E
PAY LENGTH b
TOP OF PIPE_TO BE
MARKED “ToA"

REINFORCEMENT
Smm—] -Smm
e 2T AP e PR ",
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1
L !
1
b o
A i— 2
+ Ol gl @
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! ]
1
} g
|
|
|

'smm-J~E_

REINFORCEMENT

/1A LONGITUDINAL SECTION

@ NOT

FINISHED GRADE
df = be + 15cm FOR PIPES < 76C6mm @
df = be + ¥5cm FOR PIPES > 760mm @

df

ROLLER—COMPACTED 277
/ EMBANKMENT 27 GROUND

B PO N RINF PN

STEP 1 — CONSTRUCT COMPACTED
EMBANKMENT TO AN ELEVATION
ABOVE TOP OF PROPOSED PIPE.

i) SCALE

FINISHED GRADE

df = DEPTH OF FILL

bc = OUTSIDE DIAMETER QF PIPE
COMPACTED
GRANULAR
MATERIAL

‘00
R SN

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

—— TWO LINES OF QIRCULAR

FINISHED GRADE

TWO LINES OF CIRCULAR
REINFORCEMENT

ONE LINE CF CIRCULAR
REINFORCEMENT

/18 SECTION

Roéumcrsn%

/1 STANDARD REINFORCED

ONE LINE OF ELLIPTICAL
REINFORCEMENT

716\ SECTION

(osos/

_

STEF 3 — COMPLETE EMBANKMENT

IN LUSUAL

MANNER.

METHOD A
FINISHED GRADE FINISHED GRADE FINISHED GRADE
df = 2hc COMPACTED Rousn—cuupnmeu/
GRANULAR
MATERIAL EMBANKMENT -~

ROLLER—COMPACTED /

3| / EMEANKMENT 3/ :
% EROUND

AV NN AN AN SN
1~ GONSTRUST COMPACTED
EMBANKWMENT TO A TOTAL DEPTH
EQUAL TG TWICE THE OUTSIDE DA

STEP

R NNV NN

STEP 2 — TRENCH THROUGH THIS COMPACTED
EMBANKMENT AND IMSTALL PIPE BACKFILL
WITH COMPACTED GRANULAR MATERIAL.

_

.

9

R

AN

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

POSSIBLE

CONDITICN.

@ SCALE

———————————— MIN=0.25 INSIDE DIaMETER
—— MiIN=0.28bc

EARTH OR ROCK

CONCRETE OR SETTER

NP T A\Vg

CONCRETE CRADLE BEDDING
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ORDINARY BEDDINGS

/"3 TYPICAL BEDDING FOR CONDUITS
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E
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2-1EBmme BARS —,

Y/

g,

v |

1]
9\

s

{
N

G.L.

| 13

/18" ELEVATION

w NOT TO SCALE

(3AY

DS-07,

W
M. bom,

1.0.

A

\
/

/o))

2-16mme BARS

Y

/28 ELEVATION -

NOT TC SCALE

DS-07,

/3 SECTION
\0s7)NOT 10 SCALE

TO SCALE

ACCORDING TQ SIZE OF PIPE ‘

EXTEND 300
INTO BACKWALL

r-——12mm# BARS & 300

2—16mm

N

ANGE OF BAR SECTIDP\

SEE |CI

@ BARS
EXTEND INTO SACKWALL

J12mme# BARS v
| B &
" f12mme BARS g
| & 300 =
- - _-'_-g T
& [ ol 2E
| 2 gg
[+] GROUND LINE L
=128 —
EAES [
il %|%8
42152

/38N SECTION

@ NOT TO SCALE

m SECTION
W NGT TQ SCALE

12mmé BARS & 300
-] MEASUREC ALONG
AXIS OF WINGS

[= Jii
g
i I TABLE A ({ ONE FLARED TYPE HEADWALL 1.5:1)
12mmé BARS *
€ 30D O.C. - DIAMETER & THICKNESS QIMENSIONS SINGLE PIPE DOUBLE PIPE TRIPLE PIPE
{mm) (mm}
[ 1.67 1.0,
| M. THKNESS ) . i ART%; v?,_. EST. OF QUANTIIES s o EST. OF QUANTIMES| ,oeu op EST. OF QUANTITIES
ETER SHELL h | WA AY WATERWAY W WATERWAY
{3 ® md |emmy | cone. | SRR T gmey | cone | RRME | T | ey | cone o SR
m3 kg. m3 kg. ma kg.
%60 51 710 | 3%0 | &80 | © 0.7 510 | 057 | 758 0.32 1380 | 063 | 37.35 0.51 2150 | 1.27_| 5715
1Zmme BARS w 510 B4 960 | 530 | 800 | © 6.29 760 | O.82 | 3645 0.58 7780 | 1.6 | 4B.38 0.57 2800 | 175 | 78.75
1Zmmeé BARS ‘ 810 B6 1510 | B40 | 1260 | 600 0.65 | 1070 | 1.55 | 6A.g8z 1.30 2500 | 222 | 92.61 1.95 4100 | 3.36 | 150.98
1070 o5 1770_| 980_| 1470 | 600 0.80 [ 1230 | 2.38 | 107.10 1.60 3020 | 3.05 | 137.25 2.70 4BOD | 3.96 | 178.20
,/2_A\ PL AN 1220 108 2040 | 1130 | 1690 | 600 137 1370 |_2.86_ 1 110.27 7.34 3400 | 371 | 15497 351 5360 | 5.38 | 2a1.34
5ot N T s 1520 127 2540 | 1410 | 2110 | 600 1.81 1680 | 3.93 | 174.7% 3.63 42286 | 547 | 22848 543 6760 | 6.76 | 304.20
/ 1\ FLARED TYPE HEADWALL (SINGLE PIPE) / 2\ FLARED TYPE HEADWALL (DOUBLE PIPE)
@ SCALE AS SHOWN | D507 SCALE AS SHOWN
TABLE C ( ONE L-TYPE HEADWALL) TABLE C ( ONE STRAIGHT TYPE HEADWALL )
DIA. & THICKNESS DIMENSIONS DIAMETER & THICKNESS DIMENSIONS
anst o SINGLE PIPE oAl () SINGLE PIPE DOUBLE PIPE TRIPLE PIPE
INTERNAL|  MIN. THK. COMCRETE | REINF. INTERNAL|  MIN. THK. A B H w | AREA OF | CONCRETE Jeewe | | amea oF | CONCRETE | mewr | | ARea oF | CONGRETE | pewr,
DIAMETER SHELL A 8 B H w L b STEEL DIAMETER SHELL WATERWAY m STEEL WATERWAY STEEL WATERWAY m STEEL
() ® pow k9. D) ® (mmy | me po kg | (mmy | m poy koo | (mm) | m? jogin ka.
460 =l 316|350 | 200 | 1070 | 1670 1070 0.66 5 36D 51 30| 350 | 1070 | 1500 615 0.45 3.48_| 2600 033 0.63 450 | 3400 .45 0.80 597
610 54 40| 430 | 200 | 1320 | 1220 1220 1.06 8 810 B4 410 | 430 | 1320 | 2400 0.29 0.87 455 | 3500 0.58 1.20 6.50 | 4600 0.87 1.51 B.45
910 85 810_| 610 | 200 | 1820 | 1820 1820 2.76 11 910 86 610 | 600 | 1820 | 3a00 0.65 2.28 B68 | 5200 1.30 306 8.52 | 6800 1.95 3.85 12.36
1070 95 710_| 780 | 300 | 2080 | 1970 | VARIES = = 1070 95 710 | 7B0 | 2080 | 4308 6.90 364 757 | 6050 1.80 5.09 10.67 | 7900 2.70 6,43 13.96
1220 08 B1C | B70 | 300 | 23% | 2120 | VARIES = = 1220 108 810 | B70 | 2330 | 4800 117 4.43 B.E1 | 6900 2.34 6.70 12,54 | 8000 3.51 7.97 1614
1520 127 1010 | _G80 | 300 | 3030 | 2420 | VARIES = = 1520 127 1010 | _9B80_| 2830 | 6000 1.81 8.60 10.94 | 8s00 163 11.93 1556 | 11g00 | 5.43 15.05 15.82
a
-
A —_
2-12mm & BARS\ W 2-12mme BARS — 20 » J
12mme BARS 12mme BARS 1
SENRE = - o |
Bl _1— C Z 5 § ﬂi_; I o C £ p)
(=]
| | -] 2
a 5 .
< e i < S SOLD_ PLAN <
KRR PR CONCRETE
ECE SOLID_PLAIN e
SRR CONCRETE
B 1.67 I
b5 _ =
iR, ISOMETRIC (e SECTION (A SINGLE PIPE (@) SECTION R
DS07/ MNOT TO SCALE DS07/ NOT TO  SCALE
& \EE“W N T s U W NOT TO SCALE U 1~2/3 1.
2
/ 4\ L-TYPE HEADWALL /s \ STRAIGHT TYPE HEADWALL
NOT AS SHOWN @ NOT AS SHOWN
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THAE
1
V-SHAPED UNLINED DITCH L
TYPE E-4
500 ) TYPE C4 TYPE C-8
! 150 300 150 i
|90 60 Isg goi
| — 1000 500
| |
1
TC BE COMSTRUCTED ONLY 3
1 I ALONG RICE PADDIES % e
g @———(X) 12mma HOR. BARS '
<+ N
é o V-SHAPED UNLINED DITCH
" T
5)12mme VERT. BARS
o © 300mm o, TYPE E-3 T
g FOUNDATICN FILL T0_BE CONSTRUCTED ONLY
2 0 BE CONSTRUCTED ONLY “
ALONG RICE PADDIES
REINFORCED CONGRETE DITCH N TYPE C-3 TYPE C-7
/1 TYPE BU
@ SCALE: 1:10
V-SHAPED LINED DITCH M
(OUTER SEPARATOR DITCH) >
TYPE E-2a
ac0 L
150 500 150 |
TYPE C-2 TYPE C-6
b hw1mm¢ HOR. BARS
V-SHAPED LINED DITCH
& (5)32mme VERT. BARS TYPE E-2 a0 .
b - -] Smmg_!' o.C. S - —H‘
EQ "D.l-‘
£
a o n ?.5” p: < T §
= - (o23 brid
8 FOUNDATION FILL 2 TO BE CONSTRUCTED ONLY L >
: ALONG RICE PADDIES i TD_BE CONSTRUCTED ONLY
v ALONG RICE PADDIES
b REINFORCED CONCRETE DITCH _r‘f'
V-SHAPED LINED DITCH 70 BE CONSTRUCTED DMLY 450
~ ALONG RICE PADDIES
/2 TYPE U TYPE E-1 TYPE C1
N ] TYPE C-5
3\ TYPE E (4 TYPE C
@ SCALE: 1.25 D508 /] NOT TO SCALE
] N DATE SIONAJURE l REPUBLIC OF THE PHILIPPINES PROJECT AND LOCATION : SCALE : SHEET CONTENTS : SHEET NO, :
__ﬂ] @L—\ CESIGNED m&fb"’ DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS THE DETAILED DESIGN STUDY ON
’ UPGRADING INTER-URBAN HIGHWAY 5YSTEM
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N ] ignoture gnaturs /Appravol
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(B !
W 580

50 150 230> 15036

‘ 480 TYPE A 150 500

(2T
0 “TYPE B 70 o .
A=1(SEE TABLE) 40 #0043 T admel 8a% @ 10omm O.C I 2 :
i TOP OF SIDEWALK | r—12 me| BAR @& 100mm O.C - - -
| 12mme BAR © 10Dmm O.C. : =
! g g o 8 8 9 8- :
| : RN L . o RERSEERR ©
PIPE SIZE AS CALLED T I, PIPE SIZE AS CALLED Y L ] B 153
E B e et ON"PLAN HOR. BAR,18mme EVE] S g 1
Twoy THREE Lotk H 9% = g [ 5Im THK. STEEL PLATE
G g I
150mm THK, CONC. || e ~ 8 eyt
HOLLCW BLOCKS %\\ =
- o A (10 N5 3 L smme u-soLr
9 VERT. BAR,10 EACH %Y F
R @300mm g?(mux) H ',/:‘é E @ L
8 4 . 23 g /38 ELEVATION
o I F e size as eawep 8 DS-09
Y42mmP BAR © 100mm O.C z T IFOR ON PLAN 0S08
135 K INSTALL STEPS DNLY WHERE , B 580
DEPTH EXCEEDS 1220mm | | ]12mme BAR WELDED €
- | [ Heetone e | -5 — || iRt /3 \_PULLING IRON DETAIL
S=8.00%., 42 ~S=8.00% ’ o T O I = 2509 / SCALE 15
CUTTER 2220 CUTTER - ;% “ fl! 3 2 L1 puLLING (RON \_,/
4! ' . 1 ¥ . | Eﬂ |(SEE DETAL)
=17 * L e 1 30 130 4D
2410 S 2410 = t T T * 380
PIPE SI
il g e s, v
. - - ——20mme JRON BAR
PIPE SIZE AS CALLED ‘ - —=5
T — | A i /28 SECTION

L 150LCONSTRwCTIUN JT..

A—1(SEE_DETAL) l_——im ||1zmme BAR WELDED ©
jl EVERY INTERSECTION
ﬂh PLAN @SECT]ON . =S S Rl ) PULLING IRGR
DS-09 B5-09 SEE DETAIL
G505/ \osay/ . Joue DA

Luc‘ 200 |1301)

——
230

50

/2y SECTION
\Ds08/

460

2410 ) 580 2410
580
o ||| o o od t2mme 8% @ 100mm 0.0 | — /2 CONCRETE COVER DETAIL [4NSTEP
. (SEE DETAIL) F— IDEWALK mm i'nrn L. WSCN_E 0 @ SCALE 15
COVER-SEE-BETAIL) g
Sz4.00% e, e . e _as=s.00% |
i :l | [ — 1| E I 1 L F‘I—— [ HOR_ ‘|Dmm' MRY’
-~ I E—— e I I TWO,/THREE BLOCKS |
3 CONSTRUCTION JT.--— i 150mm THK. - Jn
STEPS(SEE DETAL) HaLlow 56 - BE INSTALLED WHERE E: z#‘ H====F ﬁéﬁ%ﬁﬁﬁz
VERT. BAR.10mm® EACH, | DEPTH EXCEEDS 1220mm. — U U I
©400mm 0.C.[mox.} :
PIPE SIZEAS CALLED i L
FOR ON PLAN 5064 ! 17-1Zmme BARS @ 108 O.C. B450/
1958
DETAIL OF BAR GRATE
/5 FOR OPENING OF CURB INLET
TABLE OF DIMENSION Qslay SCALE 1:20
3S A" CONCRETE ol BY A &S "A" CONCRETE S SIZE
PIPE SIZE A% CALLED K 2 = M OF PIPE At NOTES:
E {mm) 1. ALL CONCRETE SHALL BE CLASS "A™. EXPOSED EDGES SHALL BE
ods I | | D, L -1 300 112 M. FINISHEG WITH SUMABLE EDGER.
CONSTRURTION JT,—|, = CONSTRUETION JT. — 2. PULLING IRON, STEPS AND BAR GRATE SHALL BE PAINTED WITH ONE
150, 150 T-2 460 118 M
A8 M COAT OF ZINC CHROMATE.
A—1(SEE TABLE) A~1{SEE DETAL} -3 510 137 M. 3. CONSTRUCTION JOINTS SHALL CONFORM WITH THE GROOVES OF CONCRETE
HOLLOW BLOCKS.
r\ T-4 760 1.54 M. 4, cnnc\feErE HOLLOW BLOCKS DFIE Dg_rEHssoEE ;.lgggEPBLDCKS SHALL HAVE
AN AVERAGE COMPRESSVE STREN ,B65MPa,
m SECTION 1Dy SECTION -5 210 173 M 5. IN_CONCRETE HOLLOW BLOCKS STRUCTURE, ALL HOLES SHALL BE FILLED
\ps09/ 120 \os-09/ T-E 1070 T30 M WITH CEMENT MORTAR.
6. WHERE CONCRETE HOLLOW BLOCKS STRUCTURES ATTAIN A HEIGHT OF
T-7 1220 2.08 M. 1.20 METER, IT SHALL BE REINFORCED STEEL BARS SPACE AT NOT MORE
THAN D60 M. D.C. BOTHWAYS,
7-3 1520 2.43 M. 7. . RS.
m CURRB INLET MANHOLE INSTALL STEPS OMLY WHERE DEFTH EXCEEDS 1.22 METE
@ SOALE 1:20
I @[‘\ o | sovaure | REPUBLIC OF THE PHILIPFINES PROJEGT AND LOCATION : SCALE : SHEEF CONTENTS : SHEET NO. :
DESIGHED m/#ﬂ’ DEFPARTMENT OF PUBLIC WORKS AND HIGHWAYS THE DETAILED DESIGN STUDY ON
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CHECKED : . wcom . 3 3 > AS SHOWN -l
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A—1{SEE TABLE)

=T

—12mm# BAR @ 100mm Q.C.

COYER
(SEE_DETAL) FITIIE

PIPE SIZE_AS CALLED
—FEE Gl

12mme BAR © 100mm O.C.

L 119mme BAR

/1A, _PLAN BOX-TYPE MANHOLE (SINGLE PIPE)

12Zmme BAR & 1D0mm 0.C.

12mme BAR @ 100mm 0.C.+——

A—1(SEE TABLE)

SBC

7 [lror oF sipEwax

VARIES

VERT. BAR,10mme EACH
©400mm 0.C.(max.)

PIPE SIZE AS CALLED
FOR ON PLAN

PIPE ?glg 35 %ALLED

PIPE SIZE
FOR ON P

£ 2aY_ PLAN BOX-TYPE MANHOLE {DOUBLE PIPE)

C—1(SEE TABLE)

1Zmme BAR & 100mm 0.C.

H ’—%F’E Sl L

112mme BAR € 100mm C.C.

ASCALLEDr.._....__
LAN =

1.67 1.D.

12mme BAR

12mme BAR © 100mm 0.C.4——
12mme BAR @ 100mm O.C.

C—1(SEE TABLE)

580

7 [Lrop or spewak

777

CONSTRUCTION JT.

Ll

HCR. BAR 10, # EVERY
WO TREE BLDEKS

AT R

VERT. BAR,10mmg EACH
@400mm 0.C.(max.)

480 TYPE A 15D 500
40 400 4 TYPE B 170
— —12mm#: BAR © 100mm 0.C
TOP OF SIDEWALK 12rpme] BAR @ 100mm O.C
g FiR SI o
™~ =1 2| o
Tl
iy
=
m
<
2 MINIMUM_DEPTH OF 300mm
_t D OFF

150m|
HOLL

+—]CLASS "A” CONCRETE

150

CONSTRUCTION JT. A
A—1(SEE TABLE)

50_-_

/3™ BOX-TYPE CONVERTED TO CURB INLET MANHOLE

PIPE SIZE AS CALLED
r‘ron Gn PLAN

THK. CONC.
Blfck

VERT, BAR,10mme EACH
©@400mm 0.C.{mox.)

e 1.67 LD. ) e z00
& & A
PIPE SIZE AS CALLED) /n /\ 2
PIPE SIZE AS CALLED
FOR ON PLAN FOR ON PLAN 1
.
o St
NNER FACE OF MASONRY
g i e 3 ICLASS A" CONCRETE | S (NNER FACE
50| —CONSTRUCTION .rr.j ool H——ICLASS A" CONCRETE 2Dmme GRAY IRON
i pan, - OR STEEL BAR
CONSTRUCTION JT.
~re = STD. STEP OR RUNG
71BN SECTION /28 SECTION 4N .
D3-10 w DS-10,
NOTES:
1. ALL CONCRETE SHALL BE CLASS "A". EXPOSED EDGES SHALL BE
FINISHED WITH SUITABLE EDGER.
2. PULLING IRON, STEPS AND BAR GRATE SHALL BE PAINTED WITH ONE
COAT OF ZINC CHROMATE.
3, CONSTRUCTION JOINTS SHALL CONFORM WITH THE GROOVES OF CONCRETE
MA TABLE OF DIMENSION HOLLOW BLOCKS.
TABLE OF MANHOLE 2, CONCRETE HOLLOW BLOCKS OR DRESSED ADDBE BLOCKS SHALL HAVE
(H) (T) VERTICAL BARS sizE ] AN AVERAGE COMPRESSIVE STRENGTH OF B.885MPo.
HEIGHT THICKNESS HORIZONTAL TEEF 1 oFPIPE A1 c-1 5. IN CONCRETE HOLLOW BLOCKS STRUCTURE, ALL HOLES SHALL BE FILLED
o, OF WALL {mm) INSIDE EDGE CENTER OUTSIDE EDGE BARS {mm) {m) (rm} WITH CEMENT MORTAR.
5. WHERE CONCRETE HOLLOW BLOGKS STRUCTURES ATTAIN A HEIGHT OF
1ooe 50mm CHB - 1ommg © 200 - Tomme @ 400 T-1 oo 112 1.92 120 WETER, [ SHall BE RENFORCED STEEL BARS SPACE AT NOT MORE
THAM 0.80 M. D.C. BOTHWAYS.
2000 150mm CHB - 1Zmme © 200 - 10mme & 400 -2 460 119 2.26 7 INSTALL STEPS ONLY WHERE DEPTH EXCEEDS 1.22 METERS.
Jooo 1BOmm CONC. 20mme @ 300 - 32mme © 300 10mms & 40D T=-3 §10 1.37 2.69 B. 150 mm BOTTOM SLAB THICKNESS FOR HEIGHT OF 1000 TC 4D00mm.
AND 200mm. FOR 5000 TO 80D0mm IN HIEGHT.
4000 230mm CONC. 20mme © 250 - 3Zmme © 250 10mm# @ 400 T-4 780 1.54 311 9. FROM THE HEIGHT OF 3060 TO BOODmm. TME FIRST 2000mm,
FROM THE TOP IS GHB WITH DFTAILS FOR 2000mm HEIGHT.
=000 2BOmm CONC. 20mme & 225 - _
2mme @ 228 | 10mmd @ 400 5 aro 173 333 10. REINFORCEMENT FOR BOTTOM SLAB ARE ALL 10mmeé @ 400 BW.
5000 330mm_EONC. 20mme & 200 - 32mmé & 200 | 10mme @ 400 T-6 1070 1.80 3.38 11. VERTICAL BARS ARE CUT AT HALF POINT FOR EVERY OTHER BAR AT SOLID WALL.
- _ 12. INSIDE SURFACES AND DUTSIDE SURFACES OF ALL MASONRY
7000 3BOmm CONC. | 20mme @ 175 32mme B 175 | 10mme © 400 -7 1220 2.08 542 CTALL Ve & PLASIER CORT 1 7e aCk. CONCRETE BLOCK PLUG
8000 470mm CONC. 20mme & 150 - 32mme © 150 10mme @ 400 -8 1520 2.43 5.27 13, BOX TYPE MANHOLE SHAL NOT BE CONSTRUCTED
WITHIN THE RIDING SURFACE. @ @ SUBSURFACE PIPE
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150 ¢ fs"r 150 c 50
I
!
o B = o B =
o = — ~ = =
— = o == =
i n 1 f
I 1 o
I r q 10mme BARS T d 1Dmme BARS
¥ 7 o200 bw. Ew ] o e Ew e,
10mme BARS i
L[ & 150 £w. l prhme BARS
] 100mm GRANULAR
1 | ] 100mm GRANULAR
/ GRAVEL BASE Iy GRAVEL BASE
o |
g §
98
D
0
: . D/3  Bf3
/1c _SECTION /2¢\ SECTION
D511 DS-11 &
10mme BARS
/ © 200 BW. EW.
150 [ 15Q 50 o 159 10mme BARS || |
© 150 EW.
1-2/3 1D. L
= 1 Ll
g L a L
=] § [ | ~—10mme = X N
I BARS © L.
il = [HIEINE [ B L1 ioomm coamouse
DITCH FLOW LINE == DITCH _FLOW LINE IF mm
= ! g N GRAVEL BASE
] o R T P
= d——10mme BARS )
© 150 EMW. x d 10mme BARS s
I . i © 150 EW.
k- 10mm# BARS | | —H— - —{t .
1 © 150 EM. 10mme BARS /1C\ SECTION
1 . @ 150 EW. .
100mm GRANULAR : i i DS-11
GRAVEL BASE 3 L | = .
8 ' A )
o, =
g g
= i 100mm GRANULAR

—ré‘— _u . JL GRAVEL BASE
b

/18 SECTION /28 SECTION
os-11 D5-11

REINFORCED CONCRETE CATCH BASIN DIMENSION FOR RCPC

(1N
. _, PIPE DIAMETER 610 9106 | 1070 | 1220 | 1520
‘ (mm)
| COMMON TO H 1.910 2210 2.370 2.520 2.820
<] : ¢ 18 o ALL NUMBER
™ \D5-1g/ & % OF BARRELS D 1.200 1.500 1.650 1.800 2.100
— — ] )
— —] . —
L__ = LD, =| S L = 3 SINGLE ¢ 1.210 | 1510 | 1670 | 1820 | 2120
'3_ = o = DOUBLE c 2.230 3.030 | 3.460 3860 | 4.680
% % § TR r % \g R TRIPLE C 3.250 4550 | 5.240 5890 | 7.120
50 J o 50 5J J c L"U
718N PLAN /28N PL AN
st/ 6571/
/1 CONCRETE CATCH BASIN (SINGLE PIPE) /2 CONCRETE CATCH BASIN (DOUBLE PIPE)
@ SCALE 125 @ BCALE 1:25
J I@l‘h\ DATE SIGRATURE REPUBLIC OF THE PHILIPPINES PROJECT AND LOCATION : SCALE SHEET CONTENTS : SHEET ND. :
_J] — DESIGNED lb k/ﬂ_ - DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS UPGRATSIEN gslz?g_:?’ RDEiLG#IgTHL\:\?:YDSP:’ STEM
JAPAN INTERNATIONAL COOPERATION AGENCY — ﬁ‘i‘ blv Y o mm;“’;;' oue T AR S ™ Fevomenged H:mc: = THE,:,,E:\:T ':r ALONG THE PAN-PHILIPPINE HIGHWAY STANDARD REINFORCED CONCRETE
'AE KATAHIRA & ENGINEERS YACHIYO ENGINEERING A, S et oty {Plaridsl, Cabanstuan and San Joso Bypassas) 1 CATCH BASIN FOR RCPC D3-11
] INTERNATIONAL Co., LT0. SUBMITTED dﬁ /gz'ﬂ:;” Ll Dﬁ&icf.uma éjrslsrzm ‘:y‘ N;g:nn" GILEEI.!TS mi;wREJES umuﬁ; r:c r:n::nm SIMECN SA'ec :A‘;r:umonc CABANATUAN BYPASS - CONTRACT PACKAGE I FULL SIZE Al




: A
mce_@_olg ~2 ﬁ

]
b
bo 10.00

r
[ | 2@ 350=7.00 2.50
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CARRIAGEWAY

TO SAN JOSE
t

OULDER

ISTING GROUND

FLARED TYPE l‘il-:i\ll)\'l'i\.l..l.—J

TYPICAL DRAINAGE SECTION ( ULTIMATE STAGE )

A
@ SCALE ¢ 41200
VARES  4.00  VARIES 2l50 7.00 2.50
fRVICE R ﬁo (ILDER CARRIAGEWAY s‘T‘oumﬁ
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