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INTRODUCTION 

These tables were compiled by the Pipelines Section of the Water 
Conveyance Branch to expedite hydraulic computations for water 
flowing in pipelines. The tables include the following pipe 
internal diameters in millimeters: 

100 400 825 1350 2400 
150 450 900 1500 2550 
200 500 975 1650 2700 
250 525 1050 1800 2850 
300 600 1125 1950 3000 
350 675 1200 2100 
375 750 1275 2250 

Flow rates are limited by velocity. The minimum velocity is 
Mo;~ter per second and the maximum velocity is 5.0 meters per 

These velocities may vary in the tables due to the 
roundiig of flow rates. 

The friction slopes are based on Scobey's formula for concrete 
pipe. 

where: 

H= friction slope 

i 
= velocity in meters per second 
= inside diameter of pipe in millimeters 

C,= coefficient of retardation 

= 0.345 for pipe sizes 100 through 525 millimeters 
= 0.370 for pipe sizes 600 through 3000 millimeters 

The smaller value of C, is used because of the difficulty in making 
smooth joints in the smaller pipes. 





RETRIC IABLES 

HYDRAULIC PROPERTIES OF CONCRETE PIPE 

FRICTION SLOPES ARE BASED ON SCOBEY’S 

SCOBEY’S FORMULA -- H = f v l 0.010147 / cs 1 

NMERE -- V = VELOCilY 1 METERS PEQ 

FORtlULA 

SECONO I 

CS = COEFFICIENT OF RETARDATION 

H = FRICTION SLOPE I NEtEQS PEQ RETFQ b 

0 = PIPE DIAMETER t ‘NILLIMETERS 8 

AND -- 0 = FLOW RATE t CUBIC HErEPS PER SFCONO b 

HV = VELOCITY HEAD t ‘IETEQS B 

PIPE CMARACTERISTICS -- 

o= 100 HILLIHETERS 

cs = .343 

00 INCREMENT = .0025 CUBIC METERS PER SECOND 

AREA = .a079 SQUARE METERS 

H = t .26436E+Of fi l t 0 l , 2 ) 





r) V HV H 0 V HV w 0 U HU H 

.0053 .637 ,021 .DO6609 I .a 175 2.226 .253 .98J959 I .OJOO 3.8ZlJ -744 .2379?0 I 
a0075 ,955 a046 l 014870 I 40200 2.546 .331 .1C5742 f .OT25 4.136 .Y73 .279225 I 
.a100 1.273 .C83 .026436 I .0225 .2.865 .418 .133830 1 .035&l 4oCSb l.Jl2 .323635 I 

,012s 1.592 .129 .041306 I .a250 3.113 .516 .165222 1 .0375 4.175 1.162 ,37175(3 I 
.a151 I.910 ,156 .059480 I .0275 3.501 .625 .199919 I .C4liG 5.093 1.322 .*219h9 I 

1CJ rICLIHElER PI’E’ THE FLOW RANGE IS .oosc 10 .JctC CUBIC MfERj: PC3 SC:OtiyO 





METRIC TABLES 

~TDRAUCIC PROPERTIES OF CONCPETE PfPt’ 

FRICTION SLOPES ARE MfEb ON SCOREV’S FORMULA 

SCOREV*S FOWULA -- H = t u l ..010*47 / cs 1 l * 2 / t 0 / 1000 1 l * 1.25 

WERE -- V = VELOCITr 4 HETERS PE? SECOND B 

CS = COEFFICIENT OF RiTAROATION 

M = FRICTKON SLOPE t METERS PEU METER b 

0 = PIPE OIANETER t MILLtRETERS t ’ 

AN0 -- 0 = FLOW RATE t CUOfC METERS PER SECONn 1 

HV = VELOCITY MEA0 f l4ETESS I 

PIPE C~ARACTERISTXCS -- 

D= 150 HILLINETERS 

cs l .S45 

QQ INCREMENT = .I025 CUBIC METERS PEff SECONO 

AREA * .(177 SPUARE METERS 

N l 1 .SlbS(LE~OZ I l t Q l @ 2 1 





V HV H 

.56k .016 .003146 

.707 .026 .004915 
.n49 .0.37 .!I07078 

H D 

.0100 
.0125 
.0150 

Q V NV 

I .0375 

r' 
;04oc 
.0425 

2.122 .23C .04*236 
2.264 .261 .@5L330 
2.40s .295 .056618 

.0175 .9QO .050 .009634 I .0450 2.546 .331 .G63699 

.ozoIJ 1.132 .065 .0125a3 I .0475 2.688 ,368 . li7c974 
.0225 1.273 .ons .015925 I .0500 2.829 .4i6 .C76641 

.0254 1.415 .102 .019660 I a0525 

.O275 1.556 .123 .0237a9 I .055c 
.'130(1 1.690 .147 .'I28311 I .a575 

2.971 .45ii .OR6702 
3.112 ,094 .095156 
3.254 :543 .104303 

.0325 l.A39 .i72 .033226 I .OFOO 3.395 

.OT5C 1.901 .200 .038534 I .0625 3.537 
.SfJH .113243 I .OA75 4.951 1.25ir 
.638 .122077 I .0900 5.093 1.322 

0 V MV w 

I 

: 

.O65S 
.9675 
.07GO 

3.678 .690 .1329s3 I 
3.92b .I44 .143323 I 
3.961 .tlbG .154136 I 

.0725 4.103 .858 .165343 I 

.0750 4.244 .91Q .176942 I 

.3775 4.366 .98li .180955 I 

.onoo 4.527 l.il45 -201321 I 

.OA25 4.669 1.111 .214155 I 
.on5a cr.!ltt 1.179 .227272 I 

.24,830 I 

.254797 I 

15C )rILLIHETER Pf'E THE FLOW RANGE IS .OlOO 10 .090C CUBIC HETERS PCR SECOWO 





. 

HYDRAULIC PROPERTIES OF CONCRETE PIPE 

FRICTION SLOPES ARE BASE0 ON SCOBEV’S FORNULl 

SCOEJEY*S FORMULA -* I' = I u ' 0.010457 / cs ) 'W 2 / t 0 / it00 8 'C 1.25 

WHERE -- V * VELOtiIlY ( METERS PER SECOND 1 

CS = COEFFICIENT OF REY~ROIYION 

h = FRICTION SLOPE I ?tEfE?S PER METER b 

0 = PIPE OI~HEtER ~'HILLIMETLRS 1 

AND -- C = FLOW RATE t CUBIC METERS PER. SECONO 8 

HV = VELOCITY MEA0 t METERS B 

PIPE CHARACTERISTICS -- 

II= 200 HILLItlEtERS 

CS = .Sb5 

QP INCREMENT = .0025 CUBIC METERS PEi SECONO 

AREl = .0314 SOUARE METERS 

N = t .69467E*Ol 1 L 4 Q l * 2 I 





Q V IIV H a V 4V H 0 V MV n 

.0175 .557 .Old .002127 I .li650 2.069 .tin .929350 I .1125 3.561 0654 .06792O I 

.020? .637 .621 .002779 y .a675 2.149 .235 .031651 t .I150 3.661 ,663 .091971 I 

.0225 .716 .026 .a03517 I .a700 .2.228 .253 .534039 I .1175 3.740 .713 .095900 I 

.025? .79f+ .03t .004342 I .0725 2.308 .tn .036514 I .lZOG 3.820 .7e* .13G533 I 

.027S .R75 .G39 .005253 I .0750 2.367 .29C .039075 I .1225 3.699 .775 .104244 I 
,030s ,955 ,046 .006252 I .0775 2.467 .3:0 .041724 I .I250 3.379 .607 .10&543 I 

,032s 1.c35 .a55 .007337 1 .Oll33 2.546 .331 .G44459 I .1275 4.058 .039 .112926 I 
.0753 1.114 .'J63 .oon510 I .0825 2.626 .351 iC147261 I .130; 4.138 .a73 .1174t3 I 
.03?5 1.194 .a73 .a99769 I .a150 2.706 .373 .056190 I .I325 C.LI0 .907 .121959 I 

.C4OC 1.277 .anr .011115 I .an75 2.7R5 

.rJ42= 1.353 .093 .Cl2548 I .0900 2.665 
.c45r! 1.432 .I05 .014067 I .0925 2.394 

.G475 1.512 ,117 .315674 I .0950 3.024 

.CSOJ ?.597 .129 .917367 I .0975 3.104 
.C525 l.f.71 ,142 .019147 I .I000 3.183 

.395 

.416 
. 442 

.466 

.r91 
.516 

-053166 t .1355 4.297 .941 .I26614 I 
.055269 I .I375 4.377 .976 0131337 I 
.G5943I) I .llOC 4.456 l.Jl2 al.36156 I 

.G62694 I .I425 4.536 1.049 .I*1062 I 
.066037 I .1450 4.615 1.086 .I46055 I 
.069467 I .1475 4.695 1.124 .151135 I 

.PF;5C 
WC575 
.OcjCr? 

.!I625 

1.751 
t.830 
1.9lC 

1.969 

.156 

.17t 

.166 

.252 

.a21014 I al025 3.263 ,543 .a729114 I .lSUG 
.02296a 1 .ICSO 3.342 .569 .a76566 t .1525 
.')25008 I .I075 3.422 .597 .C6i276 I .155t 

1.162 .156352 I 
1.201 .161555 t 
1.141 .166895 I 

.127136 I .I100 3.501 .625 .a64335 I .1575 

4.771 
4.45rr 
4.934 

5.013 1.281 .172322 I 

200 nILLIHEtER PI'F THE FLOW RANGE IS .t175 to .1575 CUBIC NEtERS PSR SFCONO 





HETRIG 1ARLES 

WDRAULIC PROPERTIES OF CONCRElE PIPE 

FRICTION SLOPES ARE BASE0 ON SCOBEY’S FORMULA 

SCOfJEY’S FORMULA -- H = .t v l 0.0105b7 8 cs 1 l - 2 8 t D 8 1000 1 l - 1.25 

WHERE -- v = VELOCITY t HETERS PER SECOND 1 

CS = COEPFICIENT OF RilAW ATION 

H * .FRICfION SLOPE t METERS PER METER 1 

0 = PIPE DIAMETER I HILLIIETERS B 

AND -- 0 = FLOW RATE f CUBIC NElERS PER SECONO B 

HV * VELOCITY HELO t NEfEPS 1 

PIPE CNARACtERtStICS -- 

O- 250 MILLIMETERS 

cs * .355 

QQ INCREMENT = .OOtS CUIIC REtERS PER SECONO 

AREA = .0491 SQUARE METERS 

H - t .2152AE+Ol 1 l 1 Q l m 2 1 





li a V HV n Y 0 V WV 

.0250 .5c9 .013 .001345 
.0275 .5bO .Oib .001629 
.I?300 ,611 .019 .COlS38 

I .lCOO 

: 
.lC25 
.lC55 

2.537 .21? .021526 
2aJ88 0222 .322618 
2.139 .233 .C23735 

.002274 I .1075 2.190 .2*4 .t24878 
.a02637 I .llOJ 2.241 .256 .32bG*9 
.003027 I .ll25 2.292 .268 .a27246 

U HV 

3.56s .b*d 
3.516 .hbb 
3.667 .6R5 

3.718 .7G5 
3.763 ,724 
3.b2L ,744 

.003444 

.rlO38R8 
.004359 

a 

01750 
.1?75 
.180G 

.ln25 

.lRSO 
.I075 

1 

: 

.365929 

..I07827 
.Jb9751 

.071752 
.373679 
~.d75604 

.0325 ,662 aG22 

.035(J .713 .@26 

.a375 ,764 .CTC 

.oco!l .a15 .G34 
.0425 .8bF: .038 
.045'J .917 .GC3 

.0475 .96ll .048 
.0500 1.019 .053 
.0525 lrC70 .058 

I 

: 

I .liSI 

: 
.1175 
.12oc 

2.343 . 283' .520471 f .1qoo 3.971 .764 .G777tb I 
2.394 ,292 . G29722 r ,192s 3.922 .I84 .r179775 I 
2.445 .3t5 .031030 1 .1959 3.972 .r)J4 .dOl66:: I 

.004657 

.005332 

.uo5934 

I .1225 

: 
.1250 
.L275 

2.496 .317 .t323J5 f '.1975 
2.546 .331 .033637 I .2GOO 
2.597 .344 .0349+6 I .2025 

4.~23 .A25 
4.074 .A46 
4.125 .667 

4.176 .J89 
4.227 .911 
4.278 .933 

4.329 .955 
4.386 .970 
4**31 l.OJl 

4.Wd2 1.524 
4.533 1.047 
4.381 1.071 

4.635 l.J95 
4.6d6 1.119 
4.736 1.143 

4.707 1.168 
4.858 1.193 
4.869 1.218 

.08397J I 

: 
.086112 
.388278 

I .1300 
I .1325 

.055? l.lPO .Obk .a06512 
.@575 1.171 .070 .007118 
.0600 1.222 .076 .007750 I .1350 

I .1375 
I .1400 
I .1425 

I .1450 
I .1475 

.lSOO 

2.648 .357 
2.699 .371 
2.750 .38b 

.a36382 
.&I37795 
.039235 

.Ob25 1.273 .oa3 .oon409 

.065rl 1.324 .oa9 .009096 

.C675 1.375 .096 .009009 

2.801 .bCG .c*c731 
2.652 .415 .042195 
2.903 .431 .c43715 

.010549 

.011316 

.012lQ9 

2.955 .4*5 .a45263 
3.505 .46i .04k837 
3.056 .476 .ll48438 

.012930 I .1525 3.107 .492 .050066 
.013771 I .1550 5.15n .5CR .052721 
.014652 I .I575 3.209 .525 .c53403 

.015554 I .lbOO 3.259 .542 .055112 

.016482 I .1625 3.310 .559 .056147 
.01743(1 I .1650 3.361 .57e .056610 

.2G5C 

.2075 
.OYU471 
.i 92691 
.39493R 

.r)97212 

.099513 
.I91841 

.I54195 

.li16577 
.140995 

.lll'tZl 

.113883 

.llt372 

.llBbRfJ 

.121r31 

.124001 

.2100 

.2125 

.215iJ 
.2175 

.O700 1.626 .104 
.a725 1.477 .lll 
.0750 1.528 .119 

l 0775 1.579 .127 
.0500 1.63C ,135 
.0825 - i.b81 .144 

.OR55 1.732 .153 

.0875 1.783 .162 

.0900 1.033 .I71 

.0925 l.(IA4 .181 
.oqsfl 1.935 ,191 
.cs75 1.9n6 .201 

.22OG 

.2225 
.225r, 

.2275 

.2308 
.2325 

.2350 
.2375 
.2bGll 

.018420 

.019429 

.020465 
: 

.1675 

.1700 
I .1?25 

3.412 
3.463 

.593 .060399 
.611 .062216 
.629 .064059 

I 

: 

.2425 4.9CL 1.244 .126598 I 

.2450 4.991 1.270 .129222 I 

.2475 5.042 1.296 .131872 I 3.514 

250 MILLIYETER PIPE THE FLOW RANGE IS .0250 10 .2475 CUBIC METERS PLW SECOND 





NETRIC tA9LES 

HXDRAUl.IC PROPERTIES OF CONCREfE PIPE 

FRICTION SLOPES ARE BASED ON SCOBEI’S FOQWULA 

SCOBEI’S FORNULA -- H = t v l 0.010447 / cs 1 l c 2 / ( 0 I 1000 b l * 1.25 

WHFQE -- V = VELOCIiV I HElERS PEP SECONO I 

cs = COEFFICIENT OF RETAROATION 

b = FRICTION SLOPE t YETZQS PER NETEQ ) 

0 = PIPE DIAMETER 1 ~~ILLINETEQS ) 

AND -- 0 = FLOW RATE t CUBIC HETERS PER SECONO 1 

HV = VELOCITV HEAD t HETERS 1 

PIPE CMAQACTERISTICS -- 

D= 300 YILLIHEltii?S 

cs = .345 

PQ INCREMENl = .0025 CUDIC METkQS PER kiECONll 

AREA = .0707 SQUARE METERS 

H = t .8266lEeOO D l t Q ‘, 2 i 





Q V HV Ii P V HU H 0 V WV H 

.0375 .531 .014 .001162 I .I275 1.804 .166 .013438 I .2175 3.077 
.a400 .566 .016 .a01323 I 

.483 .039104 I 
.1300 1.839 .172 .013970 I .2200 3.112 .*94 .040008 I 

.0425 .601 .016 .001493 I -1325 .1.874 .179 .014512 I .2225 3.148 .505 .d40922 I 

.045? .637 .a21 -901674 I .1350 

.0475 .672 .023 .001165 I .1375 

.0505 .707 .026 .002067 I 91400 

1.910 .186 .a15065 I .2250 3.103 .516 
1.945 

.a41047 I 
.193 .015626 1 .2275 3.218 .528 .U42792 I 

1.981 .2GO .016202 I .2300 3.25r .540 .043728 I 

.G575 
,055: 
.a575 

.743 .028 .002278 I 01425 2.016 ,227 .016785 I .2325 3.289 .551 .a44684 I 

.776 .Oll .0025Gl I .1450 2.051 .214 .01738(i I .2350 3.325 .563 .545650 I 
.A13 .a34 .002733 I .1475 2.087 .222 .0179ll4 I .2375 3.360 .575 .04662b I 

.0600 .849 .037 .002976 I .1500 2.122 .230 .Gl8599 I .2400 3.395 .580 .a*7613 I 

.0625 .A04 .040 .003229 I .1525 2.157 .237 .a19224 I .2425 3.431 .6GO .048610 I 

.06?3 .920 ,043 .003492 I .1550 2.193 .245 .019859 I .2450 3.*66 .612 .049617 I 

.a575 ;955 .046 .!I03766 I .1575 2.228 .253 .a20505 I .2c75 3.501 .625 .a55635 I 

.?701 ,998 .050 .004050 I .1600 2.264 .261 .021161 1 .25GO 3.537 ,638 .051663 I 
.C725 l.C'26 .054 .004345 I .1625 2.299 .269 .021828 I .2525 3.572 ,.65G .0527G2 I 

.a753 
.a775 
.043'3 

.I?825 
.en5: 
.CR75 

.010? 
.!!925 
.095r! 

.O975 
.lOOC 
.I525 

.105C 

.1075 
.IIOp. 

.I125 

.lI';C 
.1175 

.I203 

.I225 

.1253 

1.061 .057 .004650 I .1650 2.334 .278 ,022555 I .2550 3.638 .663 .55375il I 
I.046 ,061 .004965 I .I675 2.370 .286 .023192 I .2575 3.6C3 ,676 .054811 I 
1.132 .065 .005290 I .1700 2.405 .295 .023889 1 .26liO 3.670 .69G .055879 1 

l.lh7 .G69 .005626 I .1725 2.440 .3t4 .a24597 I '.2t25 3.71r .7G3 .J56959 I 
1.203 .074 .005972 I .1750 2.476 .312 .a25315 I .2650 3.749 .71b .J56J49 I 
I.238 .a70 .006329 I .1775 2.511 .321 .526043 I .2675 3.76s .73G .a59149 I 

1.273 .083 . 006696 I .1800 2.546 .331 .a26782 I .2750 3.82b .744 .565263 I 
1.309 .087 .007073 I .1825 2.582 .34c .027531 I .2725 3.855 .757 .a61381 I 
1.344 .092 .007460 I .1850 2.617 .349 .028291 1 .2750 3.n9il .771 .562513 I 

1.379 .a97 .007858 I .1875 2.653 .359 .029a61 I .2?75 3.926 .7l3b .d63654 I 
1.415 .102 .a08266 I .1900 2.688 .368 .029141 I .2800 3.961 .llOO .0648b6 I 
1.450 .107 .000685 I .1925 2.723 ,371 .030631 T .2.925 3.997 .814 .a65969 I 

1.4fl5 .112 .a09113 I .1950 2.759 .360 .031432 1 .285U b.JJi! .a29 .067142 I 
1.521 .lI8 .co9553 I .1975 2.794 .398 .032243 I .2875 4.067 .R4.3 .568325 I 
1.556 .I23 .010c02 I .2000 2.829 .4i¶ .a33364 I .29130 4.103 .A56 .569518 I 

I.592 .129 .016462 I 02025 2.865 .418' .a33896 1 .2925 4.13n ,473 .a70722 I 
1.627 .135 .010932 I .2050 2.90E .429 .L3473(1 1 .2950 4.17s .888 .071936 I 
I.662 .141 .011412 I .2075 2.936 .439 .035591 I .2975 4.205 .903 .573160 I 

I.698 .I47 .011903 I .2100 2.971 .45C .036454 T .3taa 4.2$* .Jlb .J74395 I 
1.733 .153 .012404 I .2125 3.006 ,461 .a37327 I .3G25 4.279 .933 .a75640 I 
1.768 .159 .a12916 I .2150 3.042 .472 .038210 I .3G50 4.315 .949 .376896 I 

300 HILLItlFTER PI'E THE FLOW PANGF IS .a375 TO .3050 CUBIC HETFRS PER SECOND 





IlElRIC TABLES 

HYDRAULIC PROPERTIES OF SONCQETE PIPE 

CRICTION SLOPES ARE BASED ON SCOBEY’S FORMULA 

SCOBEY*S FOQHULA -- t-I = 4 v . 0.010447 / cs t l e 2 / 4 0 / 1000 t .@ 1.25 

WERE -- v = VELOCIfY ( METERS PER SECOND t 

CS = COEFFICIENT 3F RETAQDATION 

t4 = FRICTION SLOPE ( METERS PER METEQ t 

0 = PIPE DIAMETEQ ( YILLIRETERS t 

AND -- 0 - FLOY RAfE t CUBIC nEf ERS PER SECOND t 

HV = VELOCITY HEAD t ttEYERS t 

PIPE CMARACTERISTICS -- 

D= S50 MILLIMEtEQS 

cs = a45 

QQ INCREMENT = .OOtS CUBIC METERS PER SECOND 

AREA = .0962 SWARE NETEQS 

H = I .36799E+OO t l ( 0 l * 2 t 





0 V HV H Q V HV H 0 V HU 
, 

H 

.a500 

.0525 

.c550 

.a515 
.OBCr! 
.0625 

.520 .Olb .000920 I .1400 1.455 .lC8 

.546 .015 .OOlCl4 I .1425 1.401 ,112 

.572 .017 .001113 I .1450 1.507 .116 

Ob7213 I 
ho7472 I 
.ot7737 I 

.23OO 2.391 .291 .J19466 I 
.2325 2.417 .298 .019892 I 
.2350 2.443 .304 .02C322 I 

.590 .018 .001217 I l 1475 1.533 .120 .O08006 I .2375 2.469 ..311 .ozli757 I 

.624 .020 .001325 I .1500 1.559 .12* .008280 1 .24OO i?.b95 .317 .021196 I 

.650 .022 .0014x7 I .1525 1.505 .120 .a88558 I .2425 2.520 ..s2* .0216*0 I 

.0650 .67f .023 .001555 I .1550 1.611 .132 .008041 I .2450 2.5~6 .331 .J220.98 I 
.0675 .I02 ,025 .001677 I .1575 1.637 .I37 .609128 I .2475 2.572 .337 .022541 I 
.O?O!l .720 .a27 .001803 I .1600 1.663 ,141 .009420 I .25GO 2.398 .344 .522999 I 

.0725 .754 .029 .001934 I .1625 1.609 .145 .009717 I .2525 2.624 .s51 .u23461 I 
.780 0031 .002070 I .1650 1.715 .15ci .010018 I .t550 2.550 458 .023928 I 
,806 ,033 .002210 I .1675 1.741 .a54 .OlG324 I .2575 2.676 .365 .024400 I 

.0750 
.0775 

.ol303 .832 .a35 .002355 I .1700 1.767 .159 .OlE635 I .26GO 2.702 .37i? .524876 I 
.a925 .057 .a37 .002505 I .1725 1.793 .164 .OlG950 I .2625 2.728 ,379 .025357 I 
.0850 .AA3 .ObO .002659 I .1750 1.819 .169 .011270 I .2650 2.754 .3L)7 .025842 I 

.0875 .9oq .042 .002O17 I .1775 1.945 ,173 .011594 1 .2675 2.760 .394 .026332 I 
.aqaa .935 .045 .002901 I .1aoo 1.071 ,178 '.011923 I .?!700 2.806 .401 .a26826 I 
.0925 .961 .047 .a03149 I .1825 1.097 .183 .012256 I .2725 2.832 .4t9 .a27325 I 

.a950 .907 .050 .003321 I .lO50 1.923 .188 .012594 I .275O 2.858 .416 .027829 I 

.c975 1.013 .os2 .003498 I .iOTS 1.949 .19c .012937 I .2775 2.084 .424 .028337 I 

.lOOO 1.039 .055 .0036OO I .1900 1.975 .199 .013284 I .2800 2.910 .c32 .J28850 I 

.1025 1.@65 .058 .003866 I .1925. 2.001 .204 .a13636 1 .2025 2.936 .*39 .029368 I 
.1050 1.091 .061 .004057 I .1950 2.027 .209 .a13993 I .2850 2.962 .447 .ll29896 I 
.1075 1.117 .064 .004253 I -1975 2.053 .215 .014354 I .i?875 2.988 .455 .03f416 I 

.iioa l.lcl .067 .004453 I .2000 2.579 .220 .014719 I .29OO 3.014 .*63 .U3i948 I 
.1125 1.169 .a70 .004657 I .2025 2.105 .226 .015090 I .2925 3.040 .471 .031483 I 
.115'1 1.195 ,073 .004O67 I .2050 2.131 .231 .015465 I .2950 3.066 .c79 .032024 I 

.I175 1.221 a076 .OOSbfJl I .2073 2.157 .237 .015044 I .2975 3.092 ,487 .032569 I 

.120? 1.247 .079 .005299 I .2100 2.183 .243 .016220 I .3009 3.118 .u96 .033lA9 I 
.1?25 1.273 .003 .005522 I .2125 2.209 .249 .016617 I l 3GZ5 3.144 .so* .a33673 I 

.I259 1.299 .006 .005750 I .2150 2.235 .255 

.1275 1.325 .090 .005982 I .2175 2.261 .260 

.lJOO 1.351 .093 .006219 I .2200 2.207 .266 

.017010 I 

.017*08 I 

.017811 1 

3.170 .512 .034232 I 
3.196 .521 .a34795 I 
3.222 ,529 .035363 I 

.1325 1.377 .097 .006460 I .2225 2.313 .273 
.135'J 1.403 .lOO .006707 I .2250 2.339 .279 
.1775 1.429 .lOb .006957 I ,227s 2.365 .285 

.OlO210 I 

.010629 I 

.019046 T 

03050 
.3075 
.3100 

.3125 

.3150 

.3175 

3.2~8 .536 .035936 I 
3.274 .546 .536513 i 
3.300 ,555 .037095 I 

356 nxLLItIElER PIJE THE FLOW RANGE IS .0500 TO .3175 CUBIC NETERS PkR SECOND 





l9ElRIC TABLES 

HYDRAULIC PROPERtIES OF COWCREtE PIPE 

FRICtION SLOPES ARE EASE0 ON SCOREY’S FORMULA 

SCOBEY’S FORMULA -- W = f v l 0.0104b7 I cs b l a 2 / ( 0 / 1000 J .* 1.25 

WHERE -- V = VELOCIiY 1 MEtEPS PER SECOND B 

CS = COEFFtCIENt OF REtAROAtION 

H = FRICTION SLOPE 4 HEtCqS PER MEtER b 

0 = PIPE DIAREtER ( HiLLf METERS 1 

AND -- 0 = FLOY RATE ( CUBIC METERS PER SECOND 1 

HV = VELOCITY HEAO ( HEtERS 1 

PIPE CHARACfERIStfCS -- 

0 = 375 HILLtMFIE?S 

cs = .345 

09 INCREMENT = .OU25 CUBIC METERS DER 'CECONO 

AREA = .1104 SQUARE NEtERS 

H = 4 .25617EtOO 1 l t Q l C 2 b 





0 V HV Ii a V HV H a V HV Ii 

.a575 .52i .a14 .000847 I .1475 1.335 .091 .005573 I .2375 
.ll600 

2.150 .236 
.543 .015 .a00922 I .150a 1.358 

.014449 f 
.094 .005764 I .2400 2.173 .2ril 

.@625 .566 .016 .001001 I .1525 
.514755 I 

-1.381 .097 .a05957 f. .2425 2.196 -246 .01506’( I 

.a650 .5n9 -018 .OOlOcJ2 I -1550 1.403 .lOG 

.0675 .511 .a19 .001167 I .1575 1.426 ,104 

.fJroo .634 .020 .001255 I .16OO I.449 .I07 

.006154 I 
.006355 I 
.00655Il I 

.2450 2.218 .251 .Jl5376 I 

.2475 2.241 .256 .015692 I 

.2500 2.264 .261 .016016 I 

.0725 .656 .a22 .a01346 1 .1625 1.471 .lld .a06764 I .2525 2.266 0266 

.a751 
.Jl6332 I 

.679 .024 .901441 I .1650 1.494 .114 .0069?4 1 .2550 2.309 ,272 .a16657 I 
.0775 .7C2 .025 .a01539 I .1675 1.517 .117 .007187 .r .2575 2.331 .277 .016986 I 

.onoo 

.O825 

.005ll 

.724 ,027 0001639 f .I700 I.539 .121 ~to74os 1 .2600 2.356 .282 

.747 
.017317 I 

.028 .001744 I .1725 1.562 0124 .007623 I .2625 2.377 .288 
.77c .030 .001851 I 

.a17652 I 
.1750 1.584 .+2a .CJ7845 I .2650 2.399 .293 .017989 I 

.0075 .?92 .a32 .001961 I .i7i5 1.607 0132 .a09071 I .2675 2.422 .299 .ill833J I 

.O¶O'J .a15 ,034 .a02075 I .I000 I.630 .135 .008300 I .27CO 2.445 .305 

.0925 
.a18675 I 

.036 .il36 .002192 I .I825 1.652 .139 .a00532 r .2725 2.i67 .SlO .019022 I 

.cq50 .il6C .038 .002312 I .I850 I.675 .143 cDO8767 I .2750 2.490 .316 .a19373 I 
.0975 .n13 .040 .002435 I .1875 I.698 .I47 .OG90J6 1 .2775 2.513 ,322 .J19726 I 
.lO@O .935 .042 .002562 I .1900 1.720 .151 ;OC9248 1 .2800 2.535 .328 .J2JJ94 I 

.1025 ,921 .a44 .002691 I .1925 Ii7C3 .155 .ilt9493 I .2825 2.558 .333 .uzll444 I 
.105ll .951 .046 .002824 I .1950 1.766 .159 .oc9741 I .2(r5il 2.580 .339 .02Cd37 I 
.1075 .973 .a41 .00296'I I .1975 1.788 .163 .009992 I .2R75 2.603 .345 .021174 I 

.11c: .996 .a51 
all25 1.019 .05j 
.1150 1.041 l 055 

003100 I 
1003242 I 
.003388 I 

4000 1.811 .167 .Olkttl I .2900 2.626 .351 l 0215u4 I 
.2025 1.133 .171 .010554 I .2925 2.648 .357 .021917 I 
.2C50 I.856 .176 .01&765 I .2950 2.671 .364 .522293 I 

.1175 1.064 .058 .003537 I .2075 1.879 . 1nli .OllQ3J I .2975 2.69~ ..?I0 .O22672 I 
.lEOO 1.086 .060 .a03689 I .2100 1.901 .184 .0112Yt I .3900 2.716 .376 .J23055 I 
.1225 l.lC9 .063 .003844 I .2125 I.924 .lR9 .a11568 I .3025 2.73Y .382 .J23441 I 

.1250 1.132 .065 .'Jo4003 I .2150 I.947 .193 

.1275 1.154 .060 .a04164 I .2175 1.969 .19n 

.I303 1.177 l 071 .a04329 I .2200 I.992 .2C2 

.011841 I 

.012118 T 

.q12399 I 

.305J 2.762 .389 .02363L I 
.3i75 2.784 .J95 .024222 I 
.3100 2.807 .tOZ .ti246l(l I 

.1325 1.2co .C73 .004497 I .2225 2.015 .2i7' .Gi2682 f .3125 2.029 .408 

.1350 1.222 .076 .004669 I .2250 2.037 .212 .a12968 t .3150 2.852 .415 

.1375 1.245 .a79 .004843 I .2275 2.060 .216 .013258 I l 3175 2.n75 .421 

.025016 I 
.a25418 I 
.J25823 I 

.1400 1.268 .a02 .005021 I .2300 2.012 .221 .013551 I .32GO 2.097 .+2a .026232 I 
.1425 1.29G .085 .005202 I .2325 2.105 .226 .@13847 I .3225 2.92C .435 .a26643 I 
.145i! 1.313 .08l3 .0053(16 I .2350 2.126 .231 .014147 f .3258 2.943 .441 .J27358 I 

375 MILLIHETFR PfDE THE FLOw RbNGE IS .E575 TO .325G CURIC HETERS PER SEZOtdlJ 



Q v HW H 0 Y HV H 0 V hV H 

.3275 2.965 .448 .027476 I .405c 3.667 .605 .042118 I .4825 4.369 .973 .359637 I 
.33@'1 2.988 l 455 .027R97 I .4075 3.690 .694 .042538 I .4650 4.391 .983 .065257 I 
.3325 3.0lC .462 .020321 I .4lOQ 3.712 ,732 .a43062 I .4875 4.4lc, .993 .36i168G I 

.3350 3.013 .469 .02R748 I .4125 3.735 .711 .043588 I .4900 4.437 1.553 .061506 I 

.3375 3.056 ,476 .029179 I .4150 3.757 .72i .044118 t .b925 4a b59 1.013 .062135 I 

.340(1 3.070 .483 .029613 I l 4175 3.760 .72L .a44652 I .b95C 4.C82 l.d24 9562767 I 

.3425 3.101 .490 .030050 I .4200 3.803 
.3453 3.124 .497 .03049D I .4225 3.025 
.3475 3.146 .5G5 .030934 I .4250 3.8bCI 

.737 

.746 
.755 

. i64 

.773 
.I82 

.045118 I 

.045727 t 

.046270 I 

.4975 4.504 1.034 .0634i13 I 
.5000 4.327 l.J45 .J6(rJ42 I 
.5025 4.350 1.055 .J64684 I 

.3500 ?.I69 .512 .0313n1 I .4275 

.3525 3.192 .519 .031830 I .4300 

.3550 3.214 .527 .032284 I .4j25 

.3575 3.237 ,534 .a32719 I .4350 
.3600 3.259 .542 .a33199 I .4375 
.3625 3.282 .549 .033662 I .I400 

3.871 
3.893 
3.916 

3.939 
3.961 
3.964 

.i46816 f .5050 4.572 1.566 .065329 f 

.047365 I .5075 4.595 1.476 .065978 I 
.a47910 I .SlOG 4.518 l*J87 .066629 I 

.046473 t 

.049032 f 

.049594 I 

.SliS 

.5150 

.5175 

l*jbO 1.397 .067204 1 
4.663 I.106 .a67942 I 
4.686 1.119 .068603 I 

.3650 3.305 ,557 .034128 I .4425 4.006 
.3675 3.327 .564 .034397 I .4450 4.029 
.?700 3.350 .572 .035069 I .4475 4.052 

.050159 I .52tO 4.708 1.130 .a69268 I 

.05072ll I .5225 4.731 1.161 .a69935 I 

.051299 I a5255 4.753 1.152 .075696 1 

.3725 3.373 .580 .035545 I .4500 4.074 

.3751: 3.395 .588 .036024 I .4525 4.097 

.3775 1.418 .595 .036505 I .4550 4.120 

.051874 I 

.052452 I 

.053033 t 

b.776 1.163 .071280 I 
4.799 1.174 .071957 I 
4.621 1.185 .J72638 I 

.3631 3.4bl .603 .036991 I .4575 4.142 

.3025 3.463 .611 .037479 I .4600 4.165 

.3n50 3.406 .619 .037973 I .4625 4.188 

.79I 
.a00 
.809 

.a10 
.827 
.837 

.846 

.856 

.865 

.8?5 
.a84 
.894 

.933 

.9¶3 
,923 

.933 

.943 
.953 

.963 

.053617 1 

.054205 I 

.E54796 T 

.5275 
.53ot 
.5325 

.5356 
.5375 
.54OJ 

4.844 1.196 .073322 I 
4.867 1.207 .074olia I 
5.889 1.2LI .J74698 I 

.3875 3.5(10 ,627 .038465 I .4650 4.210 

.3901) 3.531 .636 .B38963 I .4675 402S3 
l 3925 3.554 .644 .039464 I .4700 4.255 

.055390 I .5b25 b.912 t.23C .a75392 I 

.055987 I .5450 4.934 1.241 .076008 I 

.056587 I .I475 4.957 1.252 .076788 I 

. 3950 3.576 .652 .a39969 I .4725 4.278 
.3375 3.c99 .660 .I40476 I .4?50 4.301 
.4CO'l 1.622 ,669 .occ9n7 I .4775 4.323 

.a57191 t 05500 4.980 1.?64 .a77491 1 

.057798 I .5525 5.002 1.275 .078197 I 

.0511408 I .5550 5.025 1.287 .0789G6 I 

. 4325 3.644 .677 .041501 I .ssoo 4.346 .059021 t .55?5 5.048 1.299 .379618 I 

375 nILLIHEfER PI’E THE FLOW RANGE IS .3273 TO .5575 CUBIC METERS PER SEC3YO 



P V HV H a V HV H 
. 

a Y HV H 

.a575 

.0600 
.@625 

.521 .014 .000147 I .I475 I.335 .091 .005573 I .2375 2.t50 .236 .014449 1 

.543 ,015 .ooc922 I .I508 i.35a .094 .005764 I .2400 2.173 .2&l .a14755 I 

.566 .OlC .001001 I .1525 ~I.381 .097 .oci5957 I. .2425 2.196 0246 .015064 I 

.0650 .5a9 0018 .001012 I .1550 1.403 .I00 

.0675 .511 .019 .001167 I .1575 1.426 .104 
.0700 .634 .020 .001255 I .1600 1.449 .107 

.006154 I 
a006355 I 
.bOSSSS I 

.2450 2.216 .251 .a15376 I 

.2475 2.241 .256 .a15692 I 
.2500 2.264 .261 .016010 I 

.a725 .656 .022 .001346 I .I625 1.471 .lld .a06764 I .2525 2.286 .266 .t16332 I 

.0759 .679 .024 .901441 I .1650 1.494 .I14 .006974 I .2550 2.309 .272 .016657 I 

.0775 .?C2 .025 .001539 I .I675 1.517 .ii7 .007187 I .2575 2.331 .277 .016986 I 

.oaoil .724 .027 .001639 I .1700 1.539 .I21 .007403 1 .2600 2.354 .282 .a17317 I 

.0825 .747 .028 .001744 I .1725 1.362 .I24 .007623 I .2625 2.377 .288 .017652 I 
.0050 .77c .a30 .001e51 I .I750 1.584 .I28 .Crl7845 I .2650 2.399 .293 .017989 I 

.0875 .792 .O32 .001961 I .I775 I.607 0132 
.09@!I .815 .034 .002075 I .lllOO 1.630 .135 
.0925 .U38 .036 .a02192 I .I825 1.652 .I39 

.069071 I 

.008300 I 

.000532 I 

.2675 2.422 .299 .irl833J I 

.27t0 2.445 .305 .018675 I 

.2725 Z.;r67 .310 .019022 I 

.c9co .86C .038 .002x2 I .I850 1.675 .I43 .1lbI767 I .2750 2.494 ,316 .019373 I 

.0975 .fis3 .040 .002435 I .I875 1.698 .I47 .OGSOdB f .2775 2.513 ,322 .Jl9?26 I 

.lQC11 .935 .042 .002562 I ;I900 1.720 .I51 .OC9248 I i26lJO 2.535 .32&I .320584 I 

.I025 .928 .044 .002691 I .I925 1.743 .155 .OG9493 I .2825 2.558 .333 .0204~4 I 

.105J .951 .046 .002024 I .;950 1.766 .I59 .oc9741 I .205il 2.500 .339 .021;837 I 
.I075 ,973 .a40 .00296'J I A975 I.788 .I63 .009992 1 .2175 L.iGJ ,345 .021174 I 

.11c: .996 .051 .003130 I 4000 1.611 .I67 .Olri247 I .2900 2.626 ,351 l OZlSuG I 

.I125 l.Cl9 .053 .003242 I .2025 1.833 .I71 .010554 I 02925 2.648 .357 .021917 I 

.I150 1.041 .055 .003380 I .tC50 1.856 ;'I76 .013765 I .2950 2.671 .364 .522293 I 

.I175 1.064 .058 .a03537 I .2075 1.079 . iut .OllU3J I .2'ii5 2.69~ .37ll .U22672 I 

.I200 1.086 .060 .003659 I .2100 1.901 .lU4 .011297 I .3llGO 2.716 .376 .i23055 I 

.I225 l.lC9 .!I63 .003Q44 I .2125 1.924 .I09 .a11568 I .3025 2.739 .382 .J234'01 I 

.125r, 1.132 .065 .'104@03 I .2150 1.'947 .193 

.I275 1.154 .068 .004164 I .2175 1.969 .I96 
.1303 1.177 .071 .a04329 I .2200 1.992 .2c2 

.011841 I 

.012116 .I 

.012399 I 

.3053 2.762 .3e9 .02383i x 
.31i75 2.704 .395 .024222 I 
.3100 ,2.007 .402 .024618 I 

.I325 1.2PO .c73 .004497 I .2225 2.015 .2i7' .Gl2612 I .3125 2.U29 .408 .a25016 I 
.1350 1.222 .076 .a04669 I .2250 2.037 .212 .a12968 1 .3150 2.852 .415 .025418 I 
.lSTS 1.245 .079 .004843 I .2275 2.06C .216 .013250 I .3175 2.(175 ,421 .525823 I 

.1400 I.261 ,082 .005021 I .23iO 2.082 0221 .013551 I .izco 2.897 .a28 .026232 I 

.I425 1.29C .185 .005202 I .2325 2.105 .226 .013847 I .3225 2.92c .435 .026643 I 

.I451 1.313 .088 .0053R6 I .2350 2.121 .231 .014147 I .325G 2.94.3 .441 .527558 I 

375 HILLIMCTFR PI"E THE FLOW RbNCE IS .E575 10 .325C CUbfC METERS PER SEZONU 



Q V HV H 0 V CtV H 0 V kV H 

.3275 2.965 .448 .027476 I .405c 3.667 .6r(5 .042llO f .b825 I. 369 l 973 .159637 f 
.33@'1 2.988 .455 .0271197 I .4075 3.690 .694 .042538 t .b850 4.391 .983 .06i1257 I 
.3325 3.0iC .442' .020321 I .4100 3.712 .TilZ .a43062 I .4875 4.bl4 .993 .il6G8'30 I 

.3353 3.031 .469 .02(r748 I .4125 3.735 .711 .043588 I .4900 4. b37 1.503 .O61506 I 

.3375 3.056 .476 .029179 I .4150 3.757 .72i .044118 I .4925 4.459 1.013 .062135 I 
.340'1 3.07n .463 .029613 I l 4175 3.?80 .728 .a44652 I .b95G 4.C82 1.J24 .~I62767 I 

.3425 3.101 .490 .030050 I .4200 3.803 .737 .045188 I .49?5 4.504 1.034 .0634i13 I 
.3453 3.124 .497 .030493 I .4224 3.825 .746 .045727 t .5000 4.527 1.J45 .d64Ob2 I 
.3475 3.146 .505 .030934 I .4250 3.a4fl .755 .046270 I .5025 4.350 1.055 .il6C68b I 

.35Or) ?.169 .512 .031341 I .4275 3.871 .764 .C46816 I .5050 4.572 l.J66 .065329 1 

.3525 3.192 .519 .031830 I .4300 3.693 .773 .a47365 I .5075 r.595 l.dt6 .a65976 I 

.3550 3.214 .527 .032204 I .4325 3.916 .782 .047918 I .5100 b.5il 1.587 .a66629 I 

.3575 3.237 .534 .ilS274'l I .4350 3.939 
.3600 3.259 .542 .033199 I .4375 3.961 
.3625 3.282 .549 .033662‘ I .4400 3.964 

.3650 3.305 ,557 .034128 I .4425 4.006 
.3675 3.327 .564 .a34597 I .4450 4.029 
.?700 3.350 .572 .a35069 I .4475 4.052 

.791 

.ooo 

.a59 

.818 

.fl27 
.a37 

.I46 
.156 
.865 

.875 
.864 
.894 

.933 

.913 

.923 

.933 
.943 
.953 

.963 

.048473 t .5125 4.540 1.597 .067204 I 

.049032 t .5150 4.663 l.lOll .067942 I 

.049594 I .5175 1.686 1.119 .a68603 I 

.050159 I .52OO 4.708 1.130 .069268 I 

.050728 I .5225 4.731 1.141 .a69935 I 

.051299 I .5255 b.753 1.152 .075606 1 

.3725 3.373 .580 .035545 I .4500 4.074 

.375r! 3.395 .588 .036024 I .4525 4.097 

.3775 ?.418 .595 .a36505 I .4550 4.120 

.a51174 I 
.052452 I 
.053033 I 

.3800 3.441 .603 .a36991 I .4575 4.142 

.3S25 3.463 .611 .037479 I .4600 4.165 

.3050 3.4nb .619 .037973 I .4625 C.lllll 

.053617 T 

.a54205 I 
.t54796 1 

.5275 
.5300 
.5325 

.5356 
.5375 
.5400 

4.776 1.163 .071280 I 
4.799 1.174 .071957 I 
4.821 1.185 .a72638 I 

b.Bbb 1.196 .073322 I 
4.867 1.207 .074008 I 
4.889 1.216 .J74698 I 

.3075 3.598 .627 .a38565 I .4650 4.210 

.3900 3.531 .636 .'I38963 I .4675 4.253 

.3925 3.554 .644 .039464 I .4700 4.255 

.05539a I .5425 b.912 1.23i: .075392 I 

.055987 t .5450 4.934 1.241 .076008 I 
.a56587 I .5b75 b.957 1.252 .376718 I 

.3950 3.576 .652 .039969 I .4725 4.278 
,397s 3.c99 ,660 .040476 I .4750 4.301 
,400') 3.622 ,669 .04c907 I .4775 4.323 

.057191 t .5500 4.980 I.?64 .a77491 1 
.057798 t .5525 5.002 1.275 .078197 I 
.051408 I .5550 5.025 1.287 .078906 I 

.4025 3.644 ,677 .041501 I .4800 4.346 .a59021 t .5575 5.Ob8 1.299 .a79618 I 

375 nILLIHEfER PI'E THE FLOW RINGE IS .327S ._ 10 .5575 CUBIC METERS PER SEC3NO 



0 V HV H Q V HV H 0 V HV H 

.a575 

.0600 

.I!625 

.521 .014 .000847 I .1475 

.543 .015 .000922 I .i500 

.566 .016 .001001 I .I525 

1.335 
I.356 

*l.Sll 

.091 .005573 I .2375 2.150 .236 .014449 I 
.094 .005764 I .2400 2.173 .2crl .514755 I 
.097 .005957 I. .2425 2.196 a246 .015064 I 

.0650 .5n9 .018 .001082 I .I550 1.403 
.0675 .511 .a19 .a01167 I .I575 1.426 
.0700 .634 .020 .001255 I .1600 1.449 

.lOO .006154 I .2450 2.218 .251 .515376 I 

.I04 .a06355 I .2475 2.2Cl ,256 .a15692 I 
.107 .006558 I .25ao 2.264 .261 .OL6OlG I 

.0725 .656 .022 .001346 I .1625 1.471 

.0753 .679 .024 .001441 I .I650 1.494 

.0775 .7t2 .025 .001539 I ml675 1.517 

.lld .506764 I .2525 2.286 
.I14 .006914 f .2550 2.309 
.117 .007187 I .2575 2.331 

.266 .516332 I 
,272 .a16657 I 
.277 .016986 I 

.OROil .724 .027 .001639 I .1700 1.539 ,121 

.!I825 ,747 ,028 .001744 I .1725 .I24 

.0150 
1.562, 

.77C .030 .001851 I .I750 1.584 ./28 

.GC7403 1 .2600 2.35c .282 .01731? I 

.007623 I .2625 2.377 .280 .017652 I 

.CB7845 I i2650 2.399 .293 .017989 I 

.0875 .7q2 .032 .001961 I .1775 1.607 .132 .a09071 T .2675 2.422 .299 

.09@'J .a15 
.til8333 I 

.034 .a02075 I .I800 1.630 .135 .008300 I .27GG 2.445 
.0925 

.305 
.838 .G36 

.018675 I 
.002192 I .I825 1.65.2 .I39 .008532 I .2725 2.ir67 .310 .019022 I 

.cqc;o 
.0975 
.irJcc 

.86C .038 .002312 I .I850 1.675 
.883 ,340 .002435 I .1875 1.696 
.935 .042 .002562 f .I900 1.720 

.I43 .008767 I .2750 2.490 .316 .019373 I 

.147 .Ot90tJ6 1 .2775 2.513 ,322 .a19726 I 

.I51 .oc924a I .28GO 2.555 .328 .a20584 I 

.I025 

.105il 
.I075 

,928 .a44 .002691 I .I925 1.743 .I55 .ac9493 I 
.951 .046 .002824 I .1950 1.766 .159 .oc9741 I 
.973 .048 .00296rl I .1975 1.788 .I63 .009992 I 

.11c: .996 .OSl .003100 I .2000 1.811 .167 .011i247 I 

.I125 l.Cl9 .053 .a03242 I .2025 1.1133 .I71 rOlO5J4 I 

.I150 1.041 .055 .003388 I .2C50 1.856 .176 .016765 I 

.2825 

.285il 

.2?75 

.tsdo 

.2925 
.2950 

2.558 .333 .020444 I 
2.580 .339 .OZCbJI I 
2.iCJ .345 .021174 I 

2.626 .351 l 0215u4 1 
2.648 .357 .a21917 I 
2.671 .36(r .022293 I 

.1175 1.064 .058 l 003537 I .2075 

.I200 1.086 .06U .003689 I .2100 

.I225 l.lC9 .Gh3 .003844 I .2125 

1.879 .10G .OllP3J I .29?5 2.69* .370 .r122672 I 
1.901 .184 .011297 I .3OGO 2.716 .376 .~i23055 I 
1.924 .189 .a11568 I .3025 2.139 .382 .J23441 I 

.I250 1.132 .065 .')a4003 I .2150 1.947 

.1275 1.154 .068 .004164 I .2175 1.969 
.1303 1.17r .071 .004329 I .2200 1.992 

.I93 .011841 I .305il 2.762 .389 .02383i; I 

.198 .012118 T .3ii75 2.784 .395 .024222 I 

.2C2 .012399 I .3100 2.807 .Cll2 .524618 I 

.I325 1.2co .c73 .004497 I .2225 2.015 .2i7' .912612 I .3125 2.829 .408 .025016 I 

.1350 1.222 .076 .004669 I .2250 2.037 .212 .012960 I .315G 2.85L .415 .025418 I 
.I.375 1.245 .a79 .004843 I .2275 2.06C .216 .013258 I .3175 2.875 .421 .J25823 I 

.lSOO 
.I425 
.I452 

1.26R 
1.29t 
1.313 

,082 .005021 I .2300 2.012 .221 .013551 I .32GO 2.897 
,085 .005202 I .2325 2.105 .226 .013647 I .3225 2.92c 
.088 .005386 I .2350 tilt8 .231 .014147 I .3258 2.343 

.v28 .02b232 I 
.435 .026643 I 
.k41 .027558 I 

375 HILLIHETFR PIbE THE FLOY SINGE IS .C575 TO .325G CURIC METERS PER SEZONU 



Q V HV H P V HV H 0 u hV H 

,321s 2.965 .448 .027476 I .4050 3.667 ,605 .042918 I .4825 4.369 l 973 .359637 
.33@'1 2.988 .455 .027n97 1: .4075 3.690 .694 .042538 T .4850 4.391 .983 .06G257 
.3325 3.0lC .462 .02032i x .4100 3.712 .7GL .063962 I .4675 4.bt(r .993 .G6G6OG 

.3350 3.031 .469 .02(r740 I .4125 3*735 .711 .043586 I .4900 

.3375 3.056 .476 .029179 I .4150 3.757 .72i .044118 I .b925 
.340'1 3.070 .483 .029613 I .4175 3.760 .72n .G44652 I .495t 

.3425 3.101 .490 .030050 I .4200 3.803 .737 .045188 I .4975 

.3453 3.124 .497 .030490 I .4225 3.825 .746 .045727 I .5000 

.3475 3.146 *SOS .030934 I .4250 3.546 .755 .046270 I .5025 

4.b37 
4.059 
4.C82 

4.504 
4.527 
b.55C 

1.053 rO61506 
1.013 .062135 
1.524 .G62767 

1.034 .0634i13 
1.J45 .J64G42 
1.055 .56468b 

.350rJ 3.169 .512 .031381 I .4275 3.871 .764 .G46816 f .5050 4.572 1.566 .065329 

.3525 3.192 .519 .031630 I .4300 3.b93 .?73 .047365, I .5075 49 595 l.d76 .065978 
.3550 3.214 ,527 .032284 I .4325 3.916 .762 .047918 I .5lGD 4.518 LG87 .a66629 

.3575 3.237 ,534 .03274'J I .4350 3.939 .rsi .046473 1 .ti25 4.540 1.aq7 .067254 
.3600 3.259 .542 .a33199 I .4375 3.961 .OQO .049032 I .5150 4.663 1.108 .a67942 
.3625 3.262 .549 .033662 I .4400 3.984 .w9 .a49594 I .5175 4.686 1.119 .a66603 

.3650 3.305 .55? .034125 I .4425 4.OOb .816 .050159 I .52OG Lb706 1.130 .069268 
.3675 3.327 .564 .034597 I .4450 4.029 .a27 .050728 I .5225 4.731 1.141 .069935 
.3700 3.350 .572 .035069 I .4475 4.052 .637 .051299 1 .525G 4.753 1.152 .a75696 

.3725 3.373 .580 .035545 I .4500 4.074 .846 .051874 I 

.375r! 3.395 .588 .03602b I .4525 4.097 .856 .(I52452 I 
.3775 ?.418 .595 .036505 I .4550 4.L20 .865 .053033 I 

4.776 1.163 .07i280 
4.799 1.174 .071957 
4.521 1.185 .G72638 

.3800 3.4bl .603 .036991 I .4575 4.142 .a75 .053617 I 

.3025 3.463 .611 .037479 I .4600 4.165 .!I84 .05C205 I 

.3n50 3.4fi6 .619 .a37971 I .4625 4.188 .a94 .C54796 I 

.5275 
.5300 
.5325 

.5356 
,537s 
.54OG 

4.544 1.196 .a73322 
4.867 1.207 .0740ciQ 
4.859 1.216 .J7469t3 

.3075 3.508 .627 .038465 I .4650 4.210 .953 

.3900 3.531 .636 .G38963 I .4675 4.233 .913 
,392s 3.554 .644 .039464 I l 4700 4.255 .923 

.a55390 I 
.055987 I 
.056567 I 

.5425 

.5450 
.5475 

:*:s: 
1:252 

.G75392 
.076088 
.076716 

.3950 3.576 .652 .039969 I .4725 4.278 .933 
,397s 3.599 .660 .040476 I .4750 4.301 .943 
.bCOG 5.622 .669 .04c9nt 1 .4775 4.323 .953 

.057191 I 

.057798 I 

.05n408 1 

.a59121 I 

.5500 

.5525 

.5550 

.bO25 3.644 ,677 .041501 I 84500 4.346 .963 .5575 

4.912 
4.934 
4.957 

4.980 
5.002 
5.025 

5.048 

1.264 .a77491 
1.275 .076197 
I.287 .0789GC 

1.299 .379618 

375 HILLIHETER PI'E THE FLOW RANGE IS .3275 10 .5575 CUBIC METERS PER SEC3NO 



METRIC TABLES 

HYDRAULIC PROPERTIES OF CONGETE PIPE 

FRICtION SLOPES ARE BASE0 ON SCOBEY’S FORNULA 

SCOBEY’S FOPHULA -- H = t V l 0.010447 I CS ) l * 2 / t 0 / 1000 8 l C 1.25 

NMERE -- V = VELOCITY ( HEtEllS PER SECONO 1 

CS = COEFFICIENT OF R~fAR3AtION 

H = FRICTION SLOPE f METEiS PER METER B 

0 = PIPE DIAHETER t MILLIMETERS ) 

AND -- 0 = FLOW RATE ( CUBIC METERS PER SECONO 1 

HV = VELOCITY HEAD ( METERS ) 

PIPE CYARACTERISTICS -- 

O= 400 RILLIRETEFS 

cs = .345 

QQ INCREMENT = .OO 25 CUBIC METERS PER SECOND 

AiEA = .1257 SQUARE METERS 

H = t .i8255E+OO 1 l t Q +@ 2 ) 





0 V W H a V HV w 0 V W Ii 

.065;3 

.0675 
.OlO'J 

.517 
.537 
.557 

.illb .000771 I .1550 1.233 .076 .OOb386 I .2450 1.350 .L9k 

.015 .000832 I 
.Ol(i957 I 

.1575 1.253 $000 .064526 I .2b75 1.97G .196 
.016 .OOJ89b I .I600 1.273 

.011182 I 
.OC3 .GCk673 .T .25tO 1.989 .202 .OllbOY I 

.0725 .577 .a17 .000960 I .1625 1.293 .085 .504620 I .2%25 2.059 
.075!l .597 

,206 
.Oll .001027 I .I650 1.313 . ml 

.311638 I 
.OGbY70 I .2550 2.02q .210 

.0775 .617 .019 .001096 I 
.01187C I 

.1675 1.333 .091 .OC5122 I: .2575 2iilo9 .214 .012194 I 

.0800 .637 .021 .001168 I .1700 

.0825 .657 .022 .001242 I .1725 
.01)50 .67C .023 .001319 I .1750 

1.353 .093 -805276 I .tCOO 2.069 .218 .612345 I 
1.373 .096 .OOSb32 I .2625 2.069 .222 
1.393 

.012579 I 
.099 .005590 I .2650 2.1d9 .227 .012019 I 

.on75 .696 .025 .001398 I .1775 l.bl2 .102 ..005751 I .26iS 2;129 .231 
.0900 .716 ,026 .001479 I .lCOO 

.013062 I 
1.432 slC5 .2700 2.1b9 ,235 

.0925 .736 .028 .CO1562 I 
.005915 I 

.1825 
.013306 I 

1.452 .107 .OGBO.BO I .2725 2.166 .2bG .013555 I 

.0950 

.0975 

.lOOO 

.756 .029 .001647 I .1650 1.472 .llO .OGbZbO I .2750 2.188 .2b4 

.776 .OSl .001735 I .1175 1.492 .113 
.013835 I 

.006118 I .2775 2.208 .249 
.796 .032 .OOlC25 I 

.014057 I 
.1900 1.512 .117 .006590 I .2800 2.228 .253 .014312 I 

.1025 .616 .034 .001918 I .1925 1.532 .12C .006764 I .2825 2.2b8 .258 

.1050 .836 .036 .002013 I .1950 1.552 
.014568 I 

.123 .OCb941 I .2850 2.266 .262 
.1075 .a55 .a37 .002110 I .1975 

.014827 I 
1.512 .126 .007120 T .2175 2.288 -267 .015089 I 

.llOO .a75 .039 .002209 I .2600 1.592 .129 .a07302 I .2900 2.308 .271 

.1125 ,895 .Obl .002310 I .2025 
.015352 1 

i.611 .132 .007466 I .2925 2.328 .276 .515618 I 
.1150 .915 .Ob3 .002414 I .2050 1.631 .136 .007672 I .2950 2.3b8 .281 .Cl5686 I 

.1175 .a35 .Ob5 .002520 I .2075 1.651 ,139 .007860 I .2475 2.367 

.1200 .955 . Ob6 .002629 I 
-206 

.2100 
.016156 I 

1.671 .142 .001050 1 .3000 2.387 .290 .a16429 I 
.1225 .975 .046 .002739 I .2125 1.691 .146 .008243 ' I .3025 2.bJ7 .295 .0167Ob I 

.1250 .995 .050 .002652 I .2150 

.1275 i.015 .052 .002968 I .2175 

.lJbC 1.035 .a55 .003085 I .2200 

.1325 1.054 .a57 .003205 I .2225 

.1350 1.07b .059 .003327 I .2250 

.1375 1.094 .061 .003451 I .2275 

.lbOO 1.114 .063 .00357C I .iaoa 
*lb25 1.134 .066 .003707 I .2325 
.1450 1.15b .068 .003I36 I .2350 

.1475 1.174 .a70 .003972 I .2375 
.15oc 1.19b .073 .0041C7 I l 2400 
!1525 1.214 .075 0004245 I l 2425 

1.7il 
1.731 
1.751 

1.771 
1.190 
1.810 

1.830 
l.CbQ 
1.670 

I.890 
1.910 
1.930 

. lb9 .008438 I .3050 2.527 .JOO .016981 I 
l 153 .066636 I .3075 2.b47 .305 .017261 I 
.156 l OOC835 I .3100 2. b67 .310 .a17543 I 

.160 .009037 I .3125 2.487 .315 .517827 I 

.163 .009241 I .3150 ?.507 .320 .018113 I 

.167 .009446. I .3175 2.527 .325 .OlbCti2 I 

.l?l .009657. I .3200 2.5b6 .SJl .018693 I 

.174 .009866 I -3225 2.566 .536 .018986 I 

.178 .010081 I .S25C 2.566 .a41 .019201 I 

. ia .ric29r' I 
,186 .a10515 1 

' .19c l OlC735 I 

.3275 2.656 
.3310 
.j325 

2,626 
2.616 

.3b6 .019579 I 

.351 .019879 I 

.357 .020182 I 

400 HILLIPUZTER PIPE THE FLOW RANGE IS .0650 TO .I325 CUBIC METERS PER SECONIJ 



0 v HV H a V WV : H a V HV H 

.335a 2.666 .3b2 .02048b I .4250 3.382 .583 
,337s 2.686 .Sbl. .a20793 I .C275 3.CO2 .590 
.7!400 2.706 .373 .021102 I .1300 3.C22 .59? 

.342q 2.726 .379 .a21414 I .4325 3.442 .b04 

.3450 2.745 .384 .021728 I .4350 3.462 .611 

.3475 2.765 .390 .022044 I .4375 3.482 .bl8 

.032972 I 
.G33361 t 
.033753 I 

.034;46 I 

.034542 t 

.t34941 I 

.5150 b.098 .85b .048416 I 

.5175 b.ltll 0064 .046887 I 

.5200 b.138 .873 .049361 I 

.5225 4.158 .881 .Uct983b I 

.5259 *.I78 .a90 

.5275 
.050314 I 

4.198 .898 .050795 I 

.3500 2.765 .395 .022362 I .*coo 3.591 

.3525 7.005 .401 .a22603 I .4425 3.521 
.3553 2.025 .407 .c23005 1 .4450 3.541 

.a25 
.632 
.639 

.bCb' 

.654 
.661 

.U35341 I .5300 4.218 .+u7 .a51277 I 
.035744 I .5325 4.237 .915 .051762 I 
.036149 I .535G 4.257 .924 .U52249 I 

.3575 2.845 .413 .023531 f l 4475 3.561 

.3600 2.165 .418 .023659 I .45oa 3.581 

.3625 2.R85 .424 .023918 I .4525 3.601 

.036556 I .5375 4.277 .932 .052739 t 

.036.96b I .5400 4.297 r941 .053231 I 

.037376 I .5425 4.317 .95iJ .053725 i 

.3650 2.9C5 .410 .024320 I .4550 3.621 .661 .a37792 I .5450 4.337 .959 .050221 I 
.3675 2.924 .436 .G24654 I .4575 3.641 .676 .G38208 I .5475 4.357, ,967 .G54719 I 
.S?C? 2.944 .442 .024991 I .4600 3.661 .683 .038627 t .5500 4.377 ,976 .G5522G I 

.3125 2.964 .44n .025329 f .4625 3.580 .b9: .039048 I .5525 4.337 .985 .055723 f 

.3750 2.984 .454 .I725671 I .4650 3.780 .696 .r139471 I .5550 4.4i7 .594 .G56229 I 
,377s '(.C!!4 .450 .026014 I .I675 3.720 .7C5 .039897 I .5575 4.436 1.093 .05b737 I 

.3no'J 3.024 ,466 .a26360 I .4700 3.740 

.3925 3.044 .472 .026706 I .4725 3.760 

.3QSO 3.C64 .478 .327C58 I .4750 3.780 

.713 
721 

:72a 

.04t,324 1 .5600 4.b56 1.512 .U572r7 I 
.04t755 I .5625 4.47b 1.021 .057759 I 
.04¶187 I .5651, 4.496 1.030 .U58273 I 

.3n75 3.C94 .485 .027410 I .4775 3.800 .736 .041622 I .5675 4.516 1.039 .G5879tl I 

.39G9 3.lC4 .491 .027765 I .4800 3.820 .744 .042059 t .570G 4.536 l.GC9 .0593u9 I 

.3925 3.173 .497 .02~122 I .4825 3.840 .751 .042496 t .5725 4.556 1.456 .559531 I 

..395'1 3.143 .504 .020482 I .4850 
.3975 3.163 .51G .320843 I .*I375 
.430'1 3.183 .516 .029207 I .4900 

.4'l25 3.203 ,523 .029574 I .4925 

.405c 7.2e.l .529 .029942 I .4950 

.4075 3.243 .536 .030313 I .4975 

.4100 3.263 .543 .030606 I .5000 
.4125 ?.263 .549 .031061 I .5025 
.415G ?.3C2 .556 .031439 I .5c40 

.4175 3.322 .563 .031819 I .5075 

.4200 ?.342 .569 .032201 I .5100 

.4225 3.362 .576 .a325aa I .5125 

3.859 
3.879 
3.899 

3.919 
3.939 
3.959 

3.979 
3.999 
4.419 

4.039 
4.058 
b.O7(1 

.759 .a42939 1 .575d 4.376 1.067 .U6C35c I 

.767 .043383 I .5775 4.596 1.076 .U6ibl)O I 

.775 .043829 I .58OJ 4.615 1.586 .3614ir9 I 

.78.3 .044278 I .51)25 4.635 1.095 .U61939 I 
,791 .044728 t .5a50 4.655 1.105 .362'*72 I 
.799 .045161 t .5875 4.675 1.114 .063037 I 

.a37 .045637 I .59OG 4.695 1.124 .G63544 I 
.n15 .046094 t .5925 4.715 1.133 .J64U84 I 
.(123 .a46554 I .5950 4.735 l.lCJ .Ui~4626 i 

.a31 . .047016 t .5975 4.755 1.152 .U6517G I 
.I39 .047480 I .bGOO 4.775 1.162 .065717 I 
.848 .047947 I .6625 4.795 1.172 .566265 I 

4oc MILLIMFTER PIPE THE FLOW RANGE IS .3350 TO .6025 CUBIC NEfFRf PER SECOND 



? V HV H a V HV I4 Q u nu Ii 

.6050 4.814 1.181 .066817 I .6150 4.894 1.221 .0693r4 f .625ir 4.974 1.261 .i713tl7 L 

.6075 6.834 1.191 .067370 I .hl75 4.914 1.231 .0696ti6 I .6275 4.993 1.271 .a711179 I 
.hlOt 4.854 1.2Cl .067926 I .6200 4.934 1.241 .07u171 I .6X05 5.llt3 1.281 .G72453 I 

.6125 b.r)74 1.211 .@61)483 I .6225 4.954 1.251 .07C'738 I .6325 5.013 1.291 .a73029 I 

453 rILLl'WlER f'I"E TrE FLOW SANGC IS .6CSJ t0 .C325 CUBIC I%fti(q PFR tEC3YO 





. REtRIC TABLES 

HYORIULIC PROPERTIES Of EONCQETE PIPE 

FRICYION SLOPES ARE MSED ON SCOREY’S COQNULA 

WMFQE -0 U * UELOCilV t NFTERS PEQ SECONO B 

CS = CQEFFICIENf OF REf~Sb4TION 

L - FRICYION SLOPE t NETEQE PER METER L 

0 = PIPE OIAMETEQ f t&IHElERS B 

4NQ -- 0 = FLOW RAtF t CU@IC HEtERS PFR SFCONO b 

HV = VELOCITY HELO ( REtE3S t 

PIPE CHIQACTERISTICS -- 

D= 650 MILLIRETERS 

cs = .a3 

OQ INCREMENT = .0025 CUBIC METERS SER. SECOND 

AREA = .lS90 SQUARE METERS 

H = t .9636lE-01 I . t Q l I 2 b 





0 V HJ H 0 V HV H a V W n 

.0006 .533 .a13 .000630 I .l?OO 1.069 .058 .OG2843 1 l 2soo 1.635 .136 .006649 I 

.0025 .519 .014 .000669 I *it25 1.085 .060 .002927 I .2625 1.654 .139 .006??0 I 

.0850 .534 .a15 .000?11 I .l?SO .l.lOO .062 .003012 I .2650 1.666 .142 .a06907 I 

.0875 .550 .015 .000?53 I .I?75 1.116 .063 .063099 I .2b75 1.582 .144 .dO7038 

.a900 .566 .016 .000?97 I .1800 1.132 .065 .003167 I .2700 1.698 .147 .00?171 
.a975 .5R2 .Ol? .006842 I .1625 1.147 .067 .0032?6 1 .2?25 1.713 .150 .OJ7394 

.0953 .597 .018 .000888 I .1850 1.163 .064 .OG3366 I .2?50 1.729 .152 .007439 

.09?5 .613 .019 .OOG935 I .18?5 1.179 .071 .OG3458 1 .2775 1.745 .155 .007574 

.1003 .629 .ozc .000984 I .1900 1.195 .a73 .003551 I .2OGO 1.761 . t5t# .Jir7711 

.1025 ,644 .C21 .OOlC33 I .1925 1.210 .0?5 .OG3645 1 .2025 1.776 .lbl .007855 
.105C .660 .a22 .001084 I .1953 1.226 ,077 .G03?40 I .285c 1.792 .164 .JO7989 
.1075 .676 .023 .001137 I .1975 1.242 ,079 .003837 I .2875 1.808 .lb? .008133 

.1103 .692 .a24 .001190 I .2000 1.250 . 001 .OG3934 1 .29GO 1.823 .169 .;:a272 
.1125 .?O? .026 .001245 I .2025 1.273 .083 .004933 I .2925 1.839 .172 .JO84i5 
.1153 .723 .027 .001301 I .2050 1.289 .085 .004134 1 .2950 1.855 .175 .J0856G 

.1175 .739 .G20 .001358 I .2075 1.305 .06? .,OG4235 I .2975 1.571 .178 .308?136 

.1203 .755 .O29 .001416 I .2100 1.320 .a19 .GG4338 I .3GOO 1.68b .lOl .558852 
.lPZS .77c .030 .001476 I .2125 1.336 .a91 .GG4442 I .3525 1.9U2 .184 .ilO9OLll 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
E 
I 

I 
I 
I 

.lf51 .796 .a31 .a01537 I .2150 1.352 .a93 .00454? I :3050 1.918 .187 .OJ9150 I 

.I275 .rro2 .a33 .001599 I .21?5 1.368 .G95 .OC4653 I .3t75 1.935 .191 .UU93ul I 

.130@ ,817 .a34 .001662 I .2200 1.383 .09R .GC4?61 I .3100 1.9c9 .194 .OJ9452 I 

.I'25 

.135c 
.1375 

.R33 .035 .001?27 1 .2225 1.399 .lOO .004869 I .3125 1.965 .19? .039606 I 
,849 .a37 .001793 I .2255 1.415 .1t2 .00498G I .315ll I.981 .206 .3 J97bd I 
,865 .C38 .001860 I .2275 1.430 .104 .OG5091 I l 31?5 1.996 .zc3 .a39915 I 

.14cz . nnc .G39 .001928 I .2300 1.446 .lG7 .005l?G3 I .32GU 2.012 .2G6 .JlCJ72 
.1425 .P9E .a41 .00199? I .2325 l.i62 .109 .0053li I .3225 2.02fl .2lG .OlC23G 
.145g .912 .042 .00206(l I .2350 1.478 .lll .a05432 1 .3250 2.043 .213 .315389 

.1475 ,927 .044 .002140 I .2375 1.493 .11s .Oi5548 I .3775 2.059 .L16 .ClC55G 
.15o'J .q43 .a45 .002213 I .240iJ 1.509 .116 .005666 I .3300 2.075 .219 .Jl(r712 
.1525 .959 ,047 .002216 I .2425 1.525 .118 .OC5?Y4 I .3325 2.041 .223 .JlC874 

.155Y .975 .C48 .002361 I .2450 1.54G .121' .055904 I .3350 2.106 .22b .Ullil39 

.1575 .99c .c50 .CO2440 I .2475 1.556 .123 .a96025 I .33?5 2.12L .230 .a11204 

.160@ l.OC6 .052 .002518 I .2500 I.572 .126 .006148 I .34GO 2.131 .233 .0113?1 

.1625 1.022 .053 .00259? I .2525 1.516 .128 .OC62?1 1 .3425 2.153 .236 
.165? l.CJ? .055 .002678 I .2550 1.6L3 .131 .OCb396 I .3450 2.159 .2*0 
.16?5 l.C53 .05? .002760 I .25?5 1.619 .134 .OG6522 I .3475 2.185 .243 

.011538 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
.iill?J7 I 
.0118?8 I 

450 MILLIHF TER PIDC TYE CLOW RANGE IS .0100 TO .J475 CUEIC METERS PEI; SECOND 



0 V H rl V HV H 0 V HV H 

.3500 2.201 .247 .Cl2049 I .4400 2.767 .31ll .li19043 I .5300 3.332 -566 .027630 I 

.3525 2.216 .250 .012222 I .4425 2.782 ,395 .019260 I .5325 3.348 ,571 .O27891 I 
.3550 2.232 .254 .012396 I .4450 2.798 .399 .019478 I .5350 3.364 ,577 .028153 I 

.35?5 2.248 .258 .Gl2571 I .4475 2.814 .43r .019697 I .5375 3.380 .582 .028417 I 

.3600 2.264 .261 .012748 I .4500 2.629 .40a .019918 I .54Od 3.395 .588 .a28682 I 
.3625 2.279 .265 .912925 I .4525 2.845 .4:3 .020140 T .5425 3.Cll .593 .a28948 I 

.3650 2.295 .268 .a13104 I .4550 2.861 .417 .020363 I .5450 3.427 .59a .029216 I 
.36?5 2.311 ,272 .013284 I .4575 2.877 .422 .02C588 I .5475 3.442 .604 d29484 I 
.3700 2.326 .276 .013466 I .4600 2.892 .426 .026813 I .5500 3. rr5a .615 .029754 I 

.3725 2.342 .2nc .013645 I .4E25 2.908 .431 .otttut I .5525 3.476 .6¶5 .a3GO25 I 

.3750 2.358 .283 .a13832 I .4653 2.924 .436 .021268 I .5550 3.496 -621 .036298 I 

.3775 2.374 .287 .014017 I .4675 2.939 .445 .021497 T .5575 3.305 .626 .030571 I 

.3800 2.389 .291 .014203 I .4700 2.955 .445 
.3¶25 2.4C5 .295 .014391. I A725 2.971 .45d 
.3850 2.421 .299 .0145(10 I .4750 2.967 .455 

. .021728 I 
.02196t I 
.022193 I 

.56tO 3.521 .63L .OJC8*6 I 
.5625 3.537 .638 .031122 I 
.5650 3.552 .643 .031399 I 

.3875 2.436 .303 .014770 I .4775 3.002 ,459 .022427 I .5675 3.568 .649 .031678 I 
.3900 7.452 .306 .014961 I .4noo 3.018 .464 .022662 I .5700 3.584 .655 .il51957 I 
.3925 2.468 .310 *at5153 I .4825 3.034 .469 .022899 I .5725 3.6OG .660 .032238 I 

.3950 2.4P4 .314 a015347 i .4850 3.049 .474 .023137 I 
.3975 2.499 .318 .015542 I .4875 3.065 .479 .023376 I 
.(tuorl 2.515 .322 .015738 I .4900 3.081 .484 .C23616 I 

,402s 2.531 .326 .015935 i .4925 3..097 .489 .023858 I 
.4050 2.546 .331 .016134 I .4950 3.112 .494 .024101 I 
.4075 1.562 ,335 .016333 I .4975 3.128 .499 .02u345 I 

.5?59 

.5775 

.5800 

.502ii 

.5850 
.5875 

3.615 .666 .032521 I 
3.631 .672 .032854 I 
3.647 .678 .033089 I 

3.663 .h84 .033374 1 
3.678 ,690 .033662 I 
3.694 .695 .033950 I 

.4100 2.570 .339 .016534 I .5coo 3.144 .5t4 .024590 I .5900 3.71; .7Ul .034239 I 

.4125 2.594 .343 .016737 I .5025 3.160 .509 .024837 I .5925 3.725 .707 .a34530 I 

.4159 2.609 .347 .016940 I .5c50 3.175 .514 .0250114 I .5950 3.74i .713 .034822 I 

.4175 2.625 .351 .017145 I .5075 3.191 .519 .025333 I .5975 3.757 .719 .035115 I 
.4200 2.641 .355 .017351 I .5100 3.207 .524 .a25584 I .6000 3.773 .725 .035410 I 
.4225 2.657 .360 .017558 I .5125 3.222 .529 .025835 I .6025 3.788 .73i .035706 1 

.4250 2.672 .364 .017766 I .5150 3.238 .534 .026088 I .6050 3.804 .?38 .a36093 I 

.4275 2.668 .368 .017976 I .5175 3.254 .540 .026342 I .6r,75 3.820 .I44 .A36381 I 

.4309 2.704 .373 .0¶8187 I .5200 3.270 .545 .426597 I .BlOir 3.835 ,750 .0366ilO I 

.4325 2.719 .377 .018399 I .5225 3.285 .550 .026853 I .6125 3.851 .I56 .036981 I 

.4353 2.735 .381 .OlR612 I .5250 3.301 .555 .027111 I .6150 3.867 .762 .OJ72J3 I 
.4375 2.751 .386 .018827 I .5275 3.317 .561 .027370 I .6175 3.683 .768 .0375&6 I 

451) HILLIHETER PI"E THE FLOW RANGE IS .3500 to .6175 CUBIC MfERS PER SECOND 



Q V V HV 0 HV n 

.037810 I .6825 4.291 .93q .04E817 

.03'1115 I .6050 4.397 ,913 .046153 

.038422 I .607!i 4.323 ,952 .d46491 

0 u nu H 

.7uSG 4.5du 1.118 .&I54593 

.7175 4.70; I.126 .054960 

.7500 4.716 1.133 .a55328 

.F203 3.898 
.6225 3.914 
.625rl 3.930 

.6275 3.945 

.6300 3.961 

.6325 3.977 

.I75 I 

: 
: 
I 

.781 
.707 

.793 
moo 
l 806 

.C38730 
.G39039 
.039350 

.635Q f.9Q3 

.6375 4.OC8 
.6400 4.074 

.812 

.819 

.825 

.039662 

.039974 

.0402r)9 

.6425 4.@40 .832 .040694 

.F45'1 4.c55 .838 .040921 

.64?5 b.071 .845 .041238 

.6900 

.6925 
.6950 

4.336 .959 .04b830 
4.354 .966 .047170 
4.370 .973 .047511 

.6975 4.386 .98ir .847653 

.7uoo 4.4c1 .967 .048197 

.?025 4.417 .994 .048542 

.7QS!l 4.b33 l.OCl .I48886 

.7075 4.448 l.OC9 .049235 
.7100 4.464 l.Ql6 .iJ49584 

,712s 4.480 1.02.3 .01.993* 
.7150 4.496 l.QJC .tSr285 
.7175 4.511 1.037 .OSi637 

.72CO 4.527 1.u45 .05699G 

.?225 4.543 1.052 .051345 

.7250 4.559 1.059 .0517Jl 

.7275 

.7300 
.7325 

4.574 1.056 .032058 
4.590 1.074 .052417 
4.6C6 1.091 .052776 

: 
I 

.7525 4.731 1.141 .5556g7 

.7550 4.747 1.1*9 .il56068 

.7575 4.763 1.156 .05644i 
: 
I 

.6503 4.CB7 .851 .041557 
.6525 b.lP3 .858 .041678 
.655!! 4.11n .(164 .042199 

.6575 4.134 .871 .042522 

.6600 4.150 .878 .'I42846 

.6625 L.166 .884 .043171 

.665G L.181 .891 .043438 

.6675 4.197 .098 .043825 
.6701J 4.213 .905 .044154 

.6725 cr.278 ,911 .044484 

.6750 4.244 ,910 .!I44816 
.6775 ~.ZhG .925 .045148 

.6900 4.276 .932 .045442 

.tto(r 4.779 1.164 .356813 I 

.7625 4.794 1.172 .057188 I 

.765J 4.8iO 1.179 .557563 I 

.7675 C.626 1.187 .J57940 I 

.rroo *.a*1 1.195 .05R318 I 
,772s 4.857 1.2GZ .a58697 i 

.7750 4.873 1.210 .059078 

.7775 4.889 1.210 .05946C 
.TI)OG 4.904 1.226 .059843 

.I825 c.92J 1.234 .0602.27 

.71150 4.936 i.zcz .Q60612 

.7875 4.951 1.25b .06;999 

.79BJ 4.967 1.258 .363387 
.7925 4.983 1.266 .Q61776 
.795&l 4.999 1.27~ .Q62167 

.7350 4.621 1. J89 .053137 I .7975 5.01* 1.282 .J62558 
.?375 4.637 1.096 . G53499 I .8000 5.03G 1.290 ,062951 
.74OQ 4.653 1.103 at53062 I .8025 S.Oir6 1.298 .0633uS 

I 

: 

: 
I 

: 
I 

I 
I 
I 

I .742'S 4.669 1.111 .054227 1 .8654 5.062 1.3G6 .063740 

I 
1 
I 

I 
I 
I 

I 
I 
I 

: 
I 

I 

45C rfLLInEWR PIDF THE FLOW RANGE IS .62QQ 10 .805G CUBIC METERS PER SEGONU 





METRIC lb9LES 

WTDRIULZC PROPERTIES ff CDNCRETE PIPE 

FRICTION SLOPES LRE BASED ON SCOBET’S FORWLI 

SCOEEY*S FORIRJL6 -- H = t V 1, 0.0104C7 / CS 1 l m 2 I t D / 1100 1 l e 1.25 

WHERC -- V = VELOCITV ( MEtERS PER SECOND B 

CS = CDEffICIENt Of RcflRDLTZON 

H = FRICTION SLOPE t HETERS PER WlER I 

D - PIPE DIWETER t MXLLIRETERS l 

AND -- 0 = FLOW RATE ( CUBIC METERS PER SECOND t 

HV = VELOCITY MEA0 t METERS ) 

PIPE Cb!ARACTERISlICS -- 

D= 500 RILLXRETERS 

cs = .S45 

OQ tNCRENENT = .2025 CUBIC METERS PER SECOND 

AREI = .196b SQUARE METERS 

H * ( .565?lE-01 ) . ( Q .@ 2 1 





r) 

l 1000 .509 .a13 .000566 I .1905 
.1025 ,522 .014 .000594 I .1925 
.105'J .535 .c15 .000624 I .195C 

l 1075 0547 .Olf .OOC654 1 .1975 1.001 
.llOO .560 ,016 .000685 I .2000 1.319 
.1125 ,573 .017 .000716 I .2025 1.031 

.052 .002207 I .2875 1.464 .LO9 

.053 
.004676 I 

.002263 I .290D I.*77 ,111 .504758 I 
.054 a002320 I .2925 1.493 .113 .OiI4840 I 

.1150 
.1175 
l 12co 

.586 .017 .003748 I .2050 1.044 .056 .OLZ377 I .2950 1.302 .115 
.598 .018 .0007a1 I .2075 1.057 

.004923 I 
.057 .002436 I .2975 I.515 0117 

.611 .a19 .000815 I .2100 1.070 
.095007 I 

.058 .002495 I .3000 Is328 .119 .005091 I 

a1225 .624 .oto .000849 I .2125 1.082 .Obt 
.125'l .637 .021 .000884 I .2150 1.095 .OBl 
.1275 .649 .021 .000920 I .2175 1.108 .063 

.a02555 I 

.002615 I 

.002b76 I 

.1305 
.1325 

0 .1350 

.I375 

.1401 
.1425 

.662 .022 i005956 I .2200 1.120 .064 
.675 .a23 .lloo993 I .2225 1.133 .ObS 
.68R .024 .001031 I .2250 I*146 .067 

.002738 I 
l GO28Jl I 
.002864 I 

.700 .025 .001070 I .2275 1.159 .068 

.713 .026 .001109 I .2300 1.171 .070 

.I26 .027 .001149 I .2325 1.184 .071 

.002921 I 
.002993 I 
.003058 I 

.1455 .73n .a20 .001189 I .2350 1.197 .073 .003124 I 

.1475 .751 .029 .001231 I .2375 1.210 .075 .a03191 I 

.1500 ,764 .030 .001273 I .2406 1.222 .07b .003259 I 

.1525 .777 *a31 .001316 1 .2425 1.235 
.1550 ,789 .032 .001359 I .2450 1.248 
,157: .so2 .013 .@01403 I .2475 1.2bl 

.078 .003327 I .3325 1.693 -146 
.079 

.006254 I 
a003396 I .3350 1.70b .148 .006349 I 

.Oll .003465 I ,337s 1.719 .151 -006444 I 

.1600 
,162s 
.1651 

.eis 

.028 

.540 

.034 .001448 I .2500 1.273 .083 .003536 I .34OO 1.732 

.035 .001494 I .2525 
-153 

1.286 
.Ui16540 I 

.084 .003bO7 I .3425 1.744 .155 
.036 .OOlS40 I .25so 1.299 

.006636 I 
.006 .003679 1 .3450 1.757 .157 .a06733 I 

.1675 .I553 .037 .001587 I .2575 1.311 .0(18 .003751 I .3475 1.770 .lbG .a06831 I 
.1705 .066 .036 .OOlbSS I .tbOO 1.324 .089 .003824 I .3500 1.783 .I62 
.1725 .879 .OOlblIS I 

.006930 I 
.039 .2625 a.537 .091 .003898 I a3525 1.795 .t64 .007029 I 

.1750 .I!91 .040 .001732 I .2650 1.350 .a93 .a03973 I .3550 1.508 .167 .007129 I 
.904 .042 .001782 I .2675 laSb2 .095 .004848 I .3575 Ire21 .169 .JG7230 I 
.917 .043 .001833 I .27Ol 1.375 .096 ..04124 I .3bOO 1.835 .I71 .007332 I 

.1775 
.ldOl 

.1825 .929 .044 .0010e4 I .2725 1.388 .09(1 .OOCtOl I .3b25 1.846 .174 

.1850 .942 .045 .00193b I 
.a07434 : 

.2750 l.SOl ,100 .0042?6 I .3b55 -1.859 .176 .007537 I 
.1875 .955 .046 .001989 I .2775 1.413 .I02 .00435b 1 .3b75 1.972 .i79 .007640 1 

V HV n 0 V HV H 0 V W Ii 

.968 .048 .UO2042 I .2noo I.426 .I04 .004435 I 
,960 .OiJ .002096 I .2825 1.439 .lir6 
,993 

.004515 I 
.OS, .002151 I 02850 l.kSl .I07 .a04595 1 

.3625 I.541 .121 .005177 I 

.305il 1.553 .123 .005263 I 

.307? 1.566 .125 .a05349 I 

.3100 i.579 .127 0005436 I 
.3t25 1.592 .129 .a05525 I 
.3159 1.604 .I31 .a05613 I 

.3175 
03200 
.3225 

.3256 

.3275 

.3300 

1.617 .I33 .a05733 I 
1.63G .135 .035793 1 
1.b42 .137 .005884 I 

1.655 .I40 .a05975 I 
l.b66 ,142 .506068 I 
1.681 .I44 .JO6161 I 

500 MLLIHEfER PI'E THE FLOW RANGE IS .lOOO TO .3675 CUBIC tIERUS PER SECOHO 



(1 . ” MY H Q V HV H 0 V MY H 

.3700 1.884 .I81 .007745 I .4600 2.343 .28G .011970 I .5500 2.801 

.3725 
.400 

.183 
.01?113 I 

l.R97 .007850 I .4625 2.355 a283 i012101 I .5525 2.814 .404 
.3750 

0017269 I 
1.310 .186' .a07955 I .4650 2.368 .286 .012232 I .5550 2.82? .co7 .01?425 I 

.3775 1.923 .I88 .008062 I .4675 2.381 .289 .012364 I .5575 2.839 .411 

.3800 1.935 .I91 .008169 I .4700 2.394 
.017583 I 

.292 .012497 I .5600 2.852 .*15 
.3825 1.948 .I93 .OOA277 I .4725 

.0177*1 I 
.2.406 .295 .012630 I. .5625 2.865 .418 .017199 I 

.3n5rj 1.961 .I96 .0083R5 I .4750 2.419 .298 .Oi2764 T .5650 2.878 

.3875 
,422 

1.974 .I99 .008495 I .4775 
.i118059 I 

2.C32 4361 .Cl2l399 I .5675 2.890 
.3900 

,426 
I.986 .201 

.018219 I 
.008694 I .4800 2.445 .305 .G13034 I 05700 2.903 .43rl .018380 I 

.3925 
.3953 
.3975 

I.999 
2.c12 
2.C24 

.2C4 .008715 I .4625 2.457 .3C8 .013170 I .5725 2.916 .433 

.2Q6 .008827 I .4850 
.018542 I 

2.470 .311 .01330? I .5?50 2.928 
,209 .008939 I .4875 

l 437 
2.483 

.Cl8?ri4 I 
.314 0013445 I .5??5 2.901 .441 .31866? I 

. 000': 2.037 .212 .009051 I .4900 2.496 .317 .a13503 I .5800 2.954 

.4025 
.*45 

7.050 .214 .OOq165 I .4925 2.508 
.019031 I 

.321 .013?22 f .5125 2.967 .r49 
,435s 2.063 

.019195 I 
.217 .009279 I .4950 2.521 ,324 0013861 I .585a 2.979 .+52 .irl93bJ I 

.4075 2.C75 .220 .a09394 I .4975 2.534 .327 .01cou2 I .5n75 2.992 9~56 .519526 I 
.4lOJ 2.C8R .222 .009510 r .5000 2.546 .331 .a14143 I l 59OG 3.005 .c60 .019692 I 
.4125 ?.I?1 .225 .CO9626 I .5G25 2.559 .334 6014265 I .5925 3.016 .464 .019116G I 

.415J 2.114 .226 .309741 I .5050 2.572 .337 .a14427 I .5950 3.03B .468 .02LO28 I 

.4175 1.126 .230 .009851 I .5075 2.585 .34a .0145?0 T .5975 3.043 .472 .020196 I 

.4209 2.139 ,233 .co9979 I .5100 2.597 .344 .014?14 I .6COC 3.056 .4?6 .GZc366 I 

.4225 2.152 .236 .010098 I .5125 2.61G .347 .014859 I .6025 3.469 .U8U l 02ir536 1 

.4263 Z.lC5 .239 .ClC210 I .5150 2.623 .351 .Gl5004 1 .605E 3.081 .*a4 .OZJIOE I 

.4275 2.177 .242 .010339 I .5175 2.636 .354 .015150 I .6075 3.594 .488 .OZu8?A I 

,430O 2.19C .244 .910450 I .5200 2.648 .357 .a15237 I .6100 3.107 .492 .021050 I 
.4325 2.203 .247 .!!I0512 I .5225 2.661 .361 .015C44 I .6125 3.119 .496 .J21223 I 
.4350 7.215 .25C .c10705 I .5250 2.674 .364 .015592 I .6150 s.132 .5OG .021397 I 

.4375 2.72P ,253 .010828 I .5275 2.687 .360 .015?41 1 .6175 3.145 .504 .0215?1 I 

.I400 2.241 .256 .010952 I .5303 2.699 .371 .015891 I .6?00 3.156 .5iia .J2l?c6 I 

.4425 2.2F4 .259 .011077 I .5325 2.712 .376 .OlbU41 I .6225 3.17b .512 .021922 I 

.4459 2.266 ,262 .011203 I .5350 2.725 .3?8 .lll6192 I .6250 3.183 .516 .022098 I 

.4475 2.279 .265 .011329 I .5375 2.737 .382 .016344 1 .62?5 3.196 .521 .022275 I 

.4503 2.292 .268 .011456 I .5400 2.750 .386 .Gl6496 I .6300 3.209 .525 .022453 I 

.4525 2.305 .271 .0115I)s I .5425 2.763 .309' .016649 I .6325 3.221 .529 .G22632 I 

.455c 2.317 .274 .rlll712 I .5450 2.776 .373 .0168b3 I .6350 3.236 .533 .022811 I 

.4575 2.335 .277 .011841 I .5475 2.788 .396 .Olb958 I .6375 3.2r7 .53? .a22991 I 

5Oll HILLIHFTER. PI'E THE FLOW RPNGE IS .3?00 to .6375 CUBIC METERS PER SECOND 



. 

1 V HU M a V HV H a V HV H 

.6409 3.259 .542 .023172 I .73Oll 3.718 .705 .030147 I .82OO 4.176 .889 .538038 I 
.6425 3.272 .546 .a23353 I .7325 3.731 .7J9 .03G354 I .8225 4.189 .894 .038271 I 
.6450 3.285 .550 .a23535 I .7350 .3.743 .714 .030561 I .825il 4.202 .900 .a38504 I 

.64?5 3.290 .554 .023711) I .7375 3.756 .719 .036769 I .8275 4.214 0965 

.650? 3.310 .559 .(I23911 1 .7400 3.769 
.J38738 I 

.724 .03C978 I .83OG 4.227 .911 .038972 I 
~6525 1.323 .563 .024086 I .7425 3.782 .729 .031188 I .8325 4.24G .316 .039257 I 

.655rJ 3.336 .567 .024270 I .7450 3.794 .734 .031398 1 .835il 4.253 .922 

.c575 3.344 .572 .024456 I .7475 3.807 
.339443 I 

.739 .031610 I .8375 4.265 ,927 .039679 I 
.56Oi 3.361 .576 .024642 I .7500 3.820 .744 .031821 I .8400 4.278 .933 .a39917 I 

.6625 3.374 ,580 .024829 I .7525 3.832 .749 .032034 I .8425 4.291 .938 .il40155 I 

.665rJ ?.3A7 .505 .025C17 I .7550 3.e45 .754 .032247‘ I .a450 4.3i4 .944 .04L393 I 

.6675 3.400 .589 .C25206 I .7575 3.858 .I59 .032461 I .8475 4.316 .950 .04b633 I 

.a7c3 
,672s 
.675’j 

3.412 
?.425 
?.431 

,593 .G25395 I .7600 3.871 .764 .032676 I .85GG 4.329 .)55 
.598 .025595 I .7625 

-04~873 I 
3.883 .769 .03?891 I .8525 4.342 ,361 .G41113 I 

.602 .!J25775 I .7650 3.096 .774 .033lir7 I .855il 4.35r .366 .541355 I 

.6775 3.450 .6C7 .025967 I .7675 3.909 .779 .g33324 I .8575 4.367 .972 

.6RCC 
.541597 I 

3.463 .611 .C26159 I .7700 3.922 ,794 .0335c1 I .8600 4.330 .970 .011840 I 
.hR25 3.476 .616 .326351 I .7725 3.934 .799 .C3375Y I .0625 4.393 .J83 .ouzol34 I 

.695? 3.4nq .620 .026545 I .7750 3;947 .794 .t33978 I .865C 4.405 .989 .J42320 I 
.687E '.5Cl .625 .026739 I .7775 3.960 .799 .034198 I .8675 4.418 .995 .Jr2573 I 
.6qOC 3.514 .s29 .026934 I .78OO 3.972 .A04 .t34418 I .8700 cr.@31 l.irtil .342819 I 

.632* 3.527 .6!4 .!I27129 I .7825 3.985 .8J9 .034639 1 .6725 4.444 l.OJ6 .G43J65 I 

.695? 3.540 .639 . 027325 I .7850 3.998 .815 .034661 I .875ri 4.456 1.012 .~I43312 I 

.6975 3.552 .643 .027522 I .7975 4.011 .8ZG .035li63 I .0775 4.469 l.cll8 .34356C I 

.7000 3 .EhC. .648 .027720 I .7900 4.023 .n25 .0353J6 I .8OOG 4.462 1.024 .;43ui9 I 
.70?5 3.57e .652 .927910 I .7925 4.036 .e35 .c35530 I .8025 4.495 1.030 .044il58 I 
.705c 3.591 ,657 .028117 I .7950 4.049 .836 .t35754 I .8850 4.507 1.335 .b443ll8 I 

.7[175 3.603 .662 .021317 I .7975 4.062 .841 .03599G I .8875 4.6LJ 1.641 .i)44559 I 

.7lC'I 3.616 .666 .0295lT I .OOOJ 4.c74 .846 .036266 7 .890G 4.533 1.047 .0448lJ I 

.7125 3.629 .671 .028719 I .8C25 4.C87 .851 .036432 I .8925 r.5*5 1.053 .0*5J62 I 

,715') 3.241 .676 .02~921 I .4@50 
.7175 3.654 .611 .a29123 I .0075 
.720? 3.667 .6R5 .C29327 I .8l!lJ 

4.100 
4.113 
4.125 

. 
4.'138 
4.151 
4.163 

.857' .G36660 I .8950 4.551 l.J59 .045315 I 

.862 .C36888 I .8975 4.571 1.065 .Olr5568 I 

.867 .037116 I .9OdO 4.564 1.071 .045823 I 

.7225 3.6110 .690 .029531 I .8125 
.?25': 3.692 .695 .029735 I .a150 
.7275 3.705 .700 .029941 I .8175 

.873 .037346 I .9i25 4.596 l.U77 .OttJIO I 
,870 .037576 I .9tst 4.iJY l.t83 .046333 I 
.(lqi .037807 I .9075 4.622 1.089 .04659C I 

5CG MILLrnErEs PIPE THE FLOW RANGE IS .6400 10 .9075 CUBIC MEfERS PFR SE:ONO 



P V HV H Q V HV Ii 0 v HV Ii 

.9100 4.635 1.E95 .!I46047 I .9375 4.775 1.162 .049721 I .965G 4.915 1.231 .052681 I 
.9125 4.647 1.101 .047104 I .9400 4.787 1.168 .C49986 I .9675 4.927 1.237 .052954 I 
.9150 4.660 1.107 .047363 I .9425 4.800 1.174 .GSC253 I .97OG 4.34J 1.244 .il53228 I 

.9175 4.673 1.113 .047622 I .9450 4.813 1.181 .05C529 I .9725 4.953 1.250 

.92o!l 4.61)6 1.119 .047882 I .9475 4.626 1.187 .9%787 I .975L 4.966 1.257 

.9225 4.690 1.125 .04Al42 I .9500 4.838 1.193 .051056 I .9775 4.970 1.263 

l 053503 I 
.&I53778 1 
.054054 I 

.9250 4.711 1.131 .048404 I .9525 4.051 1.199 .051325 I .9800 4.991 1.270 .054331 I 

.9275 4.724 1.137 .048666 I .9550 4.864 1.286 .051594 I .9025 5.004 1.276 .054609 I 

.9305 4.736 1.143 .0489211 I .9575 4.876 1.212 .051865 I .9850 5.017 1.283 .054887 I 

.9325 4.749 1.150 .049192 I .9600 4.889 1.218 .0521‘36 T .9875 5.029 1.289 .055166 I 
.9350 4.762 1.156 .049456 I .9625 4.902 1.225 .052408 I .9900 5.042 1.296 .055445 I 

500 nILLfMETER PI'E WE FLOW RINGE IS .9100 ro .9900 CUBIC METERS PER SECOND 



NEIRIC TAIES 

HyORAULIC PPOPERTIES OF Z3NCGETE PTPE 

FRICTION SLOPES ARE BASED ON SCOBEY’S FORMULA 

SCOREI ‘S FORWL’A -- H = ( v ’ O.OlOGb7 / cs 1 l * 2 t (: 0 / 1000 ) . . 1.25 

WHERE -- V = VELOCIiY t IIETERS PEP SFCONO 1 

cs = COEFFICIENT OF RFtAROAfION 

H = FRICTION SLOPE I MEYEUS PER HETEQ 8 

0 = PIPE OIAIIETER t IlILLIMLTERS B 

AND -- 0 = FLOW RATE t CUBIC HETERS PER SFCONO 1 

HV = VELOCITY MEAD t IlilEQS b 

PIPE CHASACTERISTICS -- 

O= 525 MILLIMETERS 

cs = .365 

. 

QQ INCREMENT = .0025 CUBIC NElEQS PER ‘SECOND 

AREA = .2165 SQUAPE NETERS 

H = t .IS78tIE-01 I l ( Q l . 2 ) 





rl 

.1103 
.1125 
.1150 

.1175 .543 .015 .000605 I .2075 .959 .047 .GClbS5~ f .2975 1.374 .U96 .Oli3875 
.12OO .554 .016 .000631 I .2100 .970 .OlrO .001931 I .3CGO 1.386 .J98 .d03941 
.1225 .566 .016 .000657 I .2125 .982 .049 .OJl977 I .3i25 1.397 . ioil .OJCOG7 

.1?50 .577 .017 .000684 I .2150 .993 .050 l 002524 I .3050 l.lrJY .lGl .054573 

.1275 .509 .01n .00(1712 I .2175 1.005 .051 .a02071 I .3t75 1.42G .lOJ .Ji14140 

.1300 .601 .018 .a00740 I .2200 1.016 .053 .002119 I .3toa l.b32 .105 .Od4208 

.1325 .612 .019 .000769 I .2225 1.028 .054 .002168 I .3125 1.444 .106 .i)54276 

.1350 .624 .020 .000798 I .2250 1.039 .055 .OC2217. I .3150 1.455 .138 .UJ4345 
a1375 .635 .021 .000828 I .2275 1.051 .056 .a02266 I .3175 l.bQ7 .llO .004414 

.1400 .647 .a21 .000156 I .233d 1.062 .05s .002316 I .32Oil l.b78 *ill .034484 I 
.658 .022 .000819 I .2325 1.574 ,059 .002367 I .3225 1.490 .t13 .a34554 I 
.670 .023 .000921 I .2350 1.086 ,060 .002418 I .3250 1.501 .lL5 .004625 I 

.1425 

.1450 

.1475 .601 .024 .000953 I .2375 1.097 .061 .002470 I 
.1501) ,693 .024 .a00915 I .2400 1.109 .063 .002522 I 
.1525 .'04 .025 .OOlOlB I .2425 1.120 .064 .OG2575 I 

.1550 .716 .026 .OOlQ52 I .2450 1.132 .065 .002628 I 

.1575 .728 .027 .001016 I .2475 1.143 .067 .002662 f 
.lbOP .739 .028 .001121 I .2500 1.155 .068 .002737 I 

.3275 
.3300 
.3325 

.3356 
.3375 
.3400 

1.548 .122 .004914 
1.559 ,124 .004988 
1.571 .126 .b05062 

.1625 .751 .029 .001156 I .2525 1.166 .069 .002792 I .3425 1.582 .128 .005137 

.1653 .762 .030 .001192 I .2550 1.178 .071 .OC2847 I .345a 1.594 .129 .005212 
.1675 .774 .031 .001229 I .2575 1.190 .072 .002903 I .3475 1.605 .131 .005288 

.I709 ,785 .031 .001265 I .2600 1.201 .074 .002960 I .3500 1.517 .133 .a05364 I 
.17i?5 .797 ,032 .001303 I .2625 1.213 .075 .a03017 I .3525 1.628 .135 .oir5441 I 
.I750 .808 .033 .001341 I .2650 i.224 .076 .003075 I .3550 1.540 .137 .005518 I 

.1775 .n20 .034 .001380 I .2675 1.236 
.1900 .832 .035 .001419 I .2700 a.247 
.1825 ,443 .036 .OOi458 I .2725 1.259 

.003133 I .3575 1.651 .139 atIC 

.003192 I .3600 1.663 .lbl .005675 

.003252 I .3625 1.675 .143 .055754 

.1150 .855 .037 l 001499 I .2750 1.270 

.1675 .866 .030 .001539 I .2775 1.282 
.1901 .a71 .039 .a01501 r .2800 1.293 

.078 
.079 
.OOl 

.a32 
l 004 
.on5 

.087 

. Obb 

.090 

.003311 I .3650 1.686 

.003372 I .3675 1.696 

.003433 I .3700 1.709 

.145 

.147 

.149 

.151 

.153 

.155 

.055834 

.oLl5914 
.005995 

.1925 .889 .040 .001623 I .2625 1.305 
.1950 .901 .041 .001665 I .2850 I.317 
.1975 .912 .042 .0017Ol I .2375 1.328 

u MY H a V HV H 0 Y HV H 

.508 .013 .000530 I .2000 ,924 .044 .a01752 I .2900 1.340 .a91 .5036133 

.520 .014 .000554 I .2025 ,935 .045 .OJl7¶6 I .2925 1.351 .d93 ,003746 
.531 .014 .000579 I .2050 .947 .045 .OGl840 I .2950 1.363 .a95 .003811 

1.513 .117 .OO 6697 
1.524 .118 .004768 
1.536 .12G .aacl341 

.003495 I .3725 1.721 

.003557 I .3750 1.732 

.003619 I .3775 1.744 

.006076 

.OG6158 
.0t6240 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

525 nILLIrlefER PIBE THE FLOY RANGE IS .iiao ro ..3775 CUBIC MCtERS PER SECOND 



. 

a v HV H a V HV H Q V HV H 

.3300 1.755 ,157 .006323 I .4700 2.171 .24C .009673 I .56Cc 2.587 .341 .a13732 I 

.3R25 1.767 ,159. .006406 I .4725 2.183 .243 .009776 I .5625 2.598 .344 

.3850 l.lTrl .161 .006490 t 
.a13055 I 

.4750 2.194 .245 .009860 I .5650 2.61J .347 .313978 I 

.3875 l..79C .163 .006575 I .4775 2.2oa .24U .009984 I .5675 2.622 .350 

.3900 
.014102 I 

1.802 .165 .006660 I .*I300 2.217 .251 .OlOOd9 I .570&i 2.633 .353 .014227 I 
.3925 1.013 .lbR .0067r6 I $4825 .2.229 .253 .015194 I .5725 2.645 .J56 .dl4352 I 

.3953 1.825 .170 .OC6832 I .4850 2.240 ,256 .01630C I .5750 2.656 
.3975 

.36G 
l.R36 .172 .006919 I 

.Ll1*477 I 
.4a75 2.252 .258 .010406 I .5775 2.668 ,363 

.4000 l.Rb(r .174 .007006 I 
.014603 I 

.49OJ 2.264 .261 .c11;513 I .5ROO 2.679 .366 .a14730 I 

.4025 l.RSQ .176 .007094 I .4925 2.275 .264 .ClC621 1 .5825 2.691 .369 

.405!l 
.014857 I 

1.871 .I10 .0071!32 I .4950 2.287 .266 .010729 I .5850 2.702 .372 
.4!l’E 

.014985 I 
l.OR? .191 .007271 I .4975 2.298 .269 .010838 1 .5n75 2.714 .375 .015114 I 

.4lOC 1.894 .lR3 .007361 I .5000 2.310 

.4175 1.9C6 .lA5 .007451 I .5025 2.321 

.415c1 1.917 .lb7 .007541 I .5050 2.333 

.272 .iJlC947 I .590; 2.725 ,379 

.275 
.015242 1 

.OllC57 I .5925 2.737 .302 .ul5372 I 
.277 .011167 I .5950 2.749 .385 .515502 I 

.4175 1.929 .190 .007632 I .5075 2.344 .z!J: .Cll278 T .5975 2.750 .3ae .015132 I 

.42OJ 1.94c .I92 .:07724 I .5100 2.356 .283 .011389 I .6OOU 2.772 .392 .Jl5764 I 

.422= 1.qc2 .194 .007r(l6 I .5125 2.Jb7 .286 .011501 I .6029 2.783 .395 .515895 I 

.42q:! 1.963 

.4275 I.975 

.4300 1.9R6 

.195 
199 

:2i1 

.0079c9 I .515il 2.379 .288 .011614 1 .6050 2.795 .398 .316527 I 
.009PG2 I .5175 2.391 .291 .011727 I .6375 2.8C6 .401 .01616&i I 
.001)G96 I .52OiJ 2.4tG2 .294 .OllbrtC 1 .6100 2.618 .605 .Oli2+3 I 

.4325 1.990 .2c3 .006191 I .5225 2.414 .297 .a11954 I .6125 2.829 .btlU .010427 1 
.4350 2.009 .2C6 .0082R6 I .5250 2.425 .30;. .Cl2069 I .6150 2.8ul .Ull .Olb562 I 
l 4375 2.021 ,208 .0003Rl I .5275 2.437 .353 .012144 I .6175 7.853 ,415 .316697 I 

.440? Z.C31 .2ll .001)477 I .530@ 2.448 .3;6 .012300 I .6200 2.864 .llR .ll6832 I 

.4425 2.C44 .213 .005574 I .5325 2.460 .3J8 .cl2416 f .6225 2.676 .bZl .016968 I 

.445: 2.066 .215 .OOR671 I .5357 2.471 .3li .012533 T .6250 2.887 ,425 .a17105 I 

.4475 P.CF7 .21n .50(1769 I .5375 2.483 .314 .a12651 1 .6275 2.899 .*ZB .517242 I 
,450: 2.079 .220 .001R67 I .5403 2.495 .317 .a12768 I .6300 2.310 .*3i! ..I17379 I 
.4525 2.oqc .22? .OOR9C6 I .5425 2.5G6 .32ti .012887 I .6325 2.922 ,435 .017518 I 

.455c 2.1t2 ,225 
.4575 2.113 .228 
.4600 2.125 .230 

009065 I 
:009165 I 
.009265 I 

.5450 2.518 .323 
.5475 2.529 .326 
.5500 2.541 .329 

.Cl301i6 I 

.013126 I 

.013246 I 

.6350 2.933 .439 .dl7656 I 

.6375 2.345 .c42 .017796 I 

.6&00 2.956 ,445 .u17935 I 

.4625 2.136 .233 .009366 I .5525 2.552 .332' .013366 I .6425 2.368 .4*9 .010076 I 

.4650 2.1411 .235 .00946r) I .5550 2.564 .335 .013468 I .6450 2.980 .u52 .018217 I 

.4675 2.16@ .238 .009570 I .5575 2.575 .338 .C13639 T .6u75 2.391 .u56 .918358 I 

525 MILLIHETEG PI'E THE FLOW QANGE IS .3800 10 ,647s CUBIC tKTFR9 PER SECOND 



a V HV H a V W n a V HV H 

.6500 3.oc3 .460 .018500 I .7400 3.418 .596 .023978 I .a300 3.834 .749 .a30165 I 
.6525 3.014 .463 .018643 I .7425 3.430 .600 .024140 I .8325 3.846 .754 .a,30347 I 
.6550 3.026 .467 .a14706 I .7450 .3.441 .604 .024393 I .8350 3.657 .75A .030530 I 

.6575 3.037 .470 .018930 I .7475 3.453 .608 '.a24467 I .0375 3.869 .763 .a30713 I 

.66O’J 3.049 .474 .019074 I .7500 3.465 .612 .02u631 I .8400 3.88u .767 .03b897 I 

.6625 3.06C .477 .019219 I .7525 3.476 .616 .024795 I .8425 3.892 .772 .031381 I 

.6650 3.072 ,401 .019364 I .7550 3.488 .62d .024960 I .a450 3.903 l 777 .031265 I 
.6675 3.003 .415 .019510 I .7575 3.499 .624 .025126 I .e475 3.915 .781 .031451 I 
.6700 3.895 .I88 .019656 I .7600 3.511 .628 .a25232 I .6500 3.927 .706 .031637 I 

.6725 3.lC7 .492 .019803 I .7625 3.522 .632 .025458. I .a525 3.938 .790 .031823 I 
.6750 3.110 .496 .a19951 I .7650 3.534 .637 .025626 I .1)550 3.350 .795 .532010 I 
.6775 3.130 .499 .02co99 I .7675 3.545 .641 .025793 I .a575 3.961 .bCG ir132197 I 

.6800 3.141 .503 .020247 I .7700 3.557 .645 .025962 I .8600 3.373 .a04 .052385 I 

.6825 3.153 ,507 .02C397 I .7725 3.569 .6r9 .t26131 I .8625 3.984 .ad9 .032574 I 

.h558 3.164 .5lll .020546 I .7750 3.580 .653 .026300 I .8650 3.996 .814 .032763 I 

.6R75 3.176 .514 .a20697 I ,777s 3.592 ,657 .626475 I .6675 4.007 .R19 .032943 I 

.69!lC 3.167 .518 .OZ'lO'r'T I .7800 3.603 .662 .G26640 I .11700 4.019 .‘I23 .0331u3 I 
.6925 3.199 .522 .020999 I .7825 3.615 .666 .026811 I .a725 4.036 .828 .033334 I 

.6950 3.211 .525 .021151 I .7850 3;626 .67C .026983 I .8750 4.042 .033 .533525 I 

.6975 1.222 .529 .021303 I .7875 3.638 .675 .a27155 I .a775 4.054 .A37 .033717 I 
.7!!01: 3.234 .533 .a21456 I .7900 3.649 .679 .a27328 I .8800 4.065 .R42 .0339u9 I 

.7025 3.245 .537 .021609 I .7925 3.661 .663 .027551 I .a825 4.577 .8*7 *iis I 

.705cJ 3.257 .54.1 .021764 I .7950 3.672 .6(I7 .027675 K .8L50 4.088 .552 .534296 I 
.7075 3.268 .544 .021918 I .7975 3.614 .692 .t27849 I .8875 4.100 .957 .034490 I 

.7100 3.28@ .548 .022073 I .8000 3.696 ,696 .021024 I .1900 4.111 .062 .3346U4 I 

.7125 3.291 .552 .022229 I .8025 3.707 .7ic .0282OG I .8925 4.123 .866 .a34079 I 
.7154 3.3!!3 .556 .022385 I .0050 3.719 .7G5 .021)376 I .195c 4.134 .n71 .a35075 I 

.7175 3.314 .560 .022542 I .a075 3.730 .7u9 .a211552 I 

.7200 3.326 .564 .022700 I .8100 3.742 .714 .026729 I 
.7225 3.338 .568 .022857 I .a125 3.753 .71n .02@907 f 

4.106 .87li .i135271 I 
4.158 .JBl .U35468 I 
4.169 .916 .a35665 I 

.7259 3.349 .572 .023016 I .a150 3.765 .722' .t29005 I 
.7275 3.361 .576 .a23175 I .a175 3.776 .727 .C29264 I 
.73CJ 3.372 .580 .023334 I .a200 3.788 .731 .029443 I 

.8975 

.9OOG 

.9025 

.9CSG 

.9075 

.9100 

.9125 
.9150 
.9175 

4.161 .a91 0055863 I 
4.192 .d96 .556062 I 
C.204 .901 .036261 I 

.7325 3.384 .504 .02?495 I .a225 3.799 .736 .a29623 I 

.7351 3.395 .588 .023655 I .a250 3.811 .745 .024803 I 

.7375 3.4@7 .592 .02Sll16 I .8275 3.823 .745 .0299(14 I 

4.215 .QO6 .036460 I 
4.227 .')ll .03666C I 
4.238 .316 .036061 I 

525 MILLIMETER PIPE THE FLOW RLNGE IS .6500 TO .9175 CUBIC METERS PER SECOND 



0 HV V w V H u nu I4 

.9775 4.516 la039 .G41839 I 1.035G b.781 1.165 .Oi6906 

.9803 4.527 i.045 .042J54 I 1.0375 b.793 1.171 .lI,7133 

.9025 4.539 l.C!iC .C42269 I 1.04oc 4.854 1.176 .i47361 

.92@3 4.25C .921 . CSTC62 
.9225 4.261 .926 .a37264 
.Q259 4.273 .911 .037466 

* 
i 
I 

I 

: 

,927s 4.285 ,936 .i37669 
.93o(J 4.296 ,941 .037R72 
,932s 4.72ll .946 .038076 

.9350 4.319 .951 .038260 

.9375 4.331 .956 .,:311455 
.940? 4.342 ,961 .r134691 

.9425 4.35b .966 .0381197 
.9450 4.355 ,971 .1339103 
.9475 4.377 .976 .039311 

.9@50 

.9n75 

.99oc 

.9925 

.9955 

.9975 

4.550 1.155 .L42484 I 
4.562 l.Obl .00273t 'I 
4.573 1.054 .04i916 T 

4.585 1.0'1 
4.596 1.077 
4.6t8 1.062 

l.OGOO 
l.JO25 
l.dO50 

4.619 
4.631 
4.643 

.95oc 

.9525 
.9556 

4.31¶ 
4.400 
4.412 

.982 .I39518 
.967 .a39727 
.992 .?39935 

l.CO75 4.654 
l.OlOG 4.6b6 
1.6125 4.677 

,957s 4.423 ,947 .Ii4ill45 
.'=dO!! 4.435 l.CO2 .043355 
.9625 4.446 1.oon .OQC565 

l.Gl50 4.609 
1.0175 4.700 
1.&200 4.712 

.965P 4.45R 1.013 .04137?6 

.9675 4.469 1.016 .04c903 

.97oc 4.4!tl 1.023 .a41293 

x 

: 

1.0225 4.723 
1.0250 4.735 
1.0275 4.746 

.972c 4.492 1.029 .041412 I 1.0300 4.758 

.975r, 4.5GG 1.034 .041626 I 1.t325 4.770 

.t43133 I 

1.0425 
1.0~50 

4.016 1.162 .r47589 I 
4.627 1.18A .ii47a17 I 
4.6J9 1.193 .G460*6 I 1.0475 

.C4335~ 1 

.043569 f 

1.05oc 4.855 1.tss 
l.G5?5 4.662 1.205 
1.0550 4.b74 1.211 

.048276 
.048556 
.a43737 

1.388 .043768 f l.L575 C.BIS 1.216 .348968 
1.095 .i440ct ! 1.06OC 4.837 1.222 .ac923c 
1.099 . Oh4227 I 1.0625 4.908 1.228 .J49432 

l.lG4 
lr!C9 
1.115 

1.121 
1.126 
1.132 

.54*44? I 1.0650 4.92" 1.234 .U 49665 
.04r668 I 1.0675 b.931 1.239 .J49099 
.044nn9 I 1.0700 4.9rJ l-2*5 .550132 

.J45111 I 

.G45334 I 
rG45557 I 

1.0725 
I.0750 
1.0775 

4.954 1.251 .056367 
4.966 1.257 .J506GZ 
b.977 1.263 .ir5G838 

1.137 
1.143 
l.lk8 

1.154 
1.159 

.i457rla r 
.04bOij4 I 
.046229 I 

l.O'JGiJ 
1.0825 
1.065L 

4.909 1.269 
5.001 1.274 
5.012 1.280 

.J51J?4 

.a51311 
.051548 

I 
I 
1 

f 
I 

: 
i 

I 
I 
I 

.C46454 1 1.0875 5.014 1.286 .351766 I 
.a46680 1 1.0903 5.035 1.292 .05LO24 I 

525 M~LLxHFTEo PIDE WE FLOW RANGE IS .9200 TO 1.0900 CUBIC IlEVERS PER SFCOHO 



NETRIC TA6LES 

HTDRAULIC PROPERTIES OF CONCRETE PIPE 

FRICTION SLOWS ARE BASE0 ON SCOBET’S FOkNULA 

SCOBEV*S FORMULA -- H = t V l O.OlOb67 / CS 1 l I, 2 / t D / 1003 b l e 1.25 

WHERE -- V f VELOCITT t METERS PER SECOND I 

CS = COEFFICIENT 3F R~TAROATION 

H = FRICTION SLOPE t WETERS PER METER B 

0 = PIPE DIAHETER t MILL1 RETERS b 

AND -- 0 f FLOW RATE t CUBIC NETERS PER SECOND 1 

HV * VELOCITT HEAO t HETEQS 1 

PIPE CYARACTERISTfCS -- 

D= 600 MILLIllEtPRS 

cs = .S70 

QQ INCREMENT = .0050 CUBIC METERS PER SECONO, 

AREA = .2027 SOUARE METERS 

M = t .16006E-08 B l t Q .* 2 B 





Q v MU H Q v HV H 

.14so 

.1500 

.1550 

.513 

.531 
,548 

.a13 .a00397 I .3250 1.149 .067 .a01995 I 05050 

.014 .a00425 I .3300 1.167 .069 .002057 1 .5100 

.015 .a00454 I .3350 1.185 ,072 .002119 I .5150 

.1600 .566 .016 .000483 I .3403 1.203 .074 .a02163 f .5200 
.1650 .584 .a17 .000514 I .3450 1.220 .076 .002248 I .5250 
.1700 .601 .018 .a00546 I .3500 1.238 .078 .002313 I .5300 

.175O .619 .020 .000576 I .3550 1.256 .ont 
.1409 .637 .a21 .a00612 I .3600 1.273 ,063 
.1n50 .654 .022 .OOG646 I .3650 1.291 .085 

.302380 I 

.00244O 1 

.002516 i 

l 5350 
.5404 
.545c 

.1900 ,672 .023 .000682 I .3700 1.309 ,087 

.1950 .690 .024 .000718 I .3750 1.326 .a90 

.zao'J .707 .026 .000755 I .3800 1.344 .092 

0002505 ! 
.OG2656 I 
.Ob2727 I 

.5500 

.5550 
.5605 

.2050 .725 ,027 .003794 I .3850 1.362 .095 .a02799 I .5650 

.2100 .743 .028 .OOOO33 I .3900 1.379 .097 .002872 I .5700 
.2150 .760 .029 .000073 I .3950 1.397 .a99 .Jt2947 f .5750 

.2200 .778 .031 .000914 I .4000 1.415 .1at .003022 1 .58OJ 
.2250 ,796 .032 .000956 I .4050 1.432 .105 .003098 I .5RSO 
.?309 .813 .034 .000999 I .4100 1.450 .107 .a03175 I .5900 

a2350 .a31 .a35 .001043 I .4150 1.460 .11t .003253 I .5950 
.2400 .849 ,037 .001008 I .4200 1.405 .112 l 003331 I .6000 
.2450 .867 .a30 .001134 I .4250 1.503 .115 .a03411 I .6050 

.2500 .I384 ,040 .001180 I .4300 1.521 .118 .003492 I .6100 

.2558 .902 .041 .001228 I .4350 1.538 .121 .003574 I .6150 

.2600 .920 .043 .001277 I .4400 1.556 .123 a003656 I .6200 

.2650 .937 ,045 .a01326 I .4450 1.574 .126 .a03740 I .6250 

.27OO ,955 ,046 .001377 I .45QO 1.592 9129 .#03824 I .6300 
.2750 .973 ,041 .001428 I .4550 1.609 .132 .003910 I .6350 

.2803 .990 .050 .001461 I .4600 1.627 .135 .Ob3996 1 .6400 

.2050 1.ooa .052 .001534 I .4650 1.645 .156 .OO4084 I .6450 
.2900 1.026 .054 .001588 I .4700 1.662 .141 l 804172 I .6500 

.2950 1.043 .a55 .001644 I 

.3oo'J 1.061 ,057 .001700 I 

.3050 1.079 .059 .001757 I 

.4750 

.4000 

.4050 

.4900 

.4950 
.5000 

i.600 .144 .a04261 I .6550 
1.698 .147 .a04351 I .6600 
1.715 .I50 .a04442 I .6650 

.3100 1.096 ,061 .001015 I 
.3153 1.114 .063 .001874 I 
.3203 1.132 ,065 .00193r, I 

1.733 .i53 .004534 I 
1.751 .156 .@04627 I 
1.766 9159 .a04721 I 

.6700 
.6750 
.68tO : 2.405 

i 

600 ttILLIMETER PIPE THE FLOW RINCE Is .1450 TO .6100 CUBIC METERS f’E& SECOND 

u HV Ii 

1.786 ,163 .504816 I 
1.804 .166 .004912 I 
1.021 .169 *505009 I 

1. I339 .172 .a05107 I 
l.US7 .176 .OG52i5 I 
i.87* .179 .00531)5 I 

1.892 .I82 .555436 I 
1.910 .186 .005507 I 
1.926 .189 .a056119 I 

1.945 .193 .055713 I 
1.963 .196 .005617 I 
1.9Al .200 .a55922 I 

1.996 ,204 .a56029 I 
2.016 .2d7 .a06136 I 
2.034 .211 .006244 I 

2.051 r214 .Oi16353 I 
2.069 .218 .a06463 I 
2.087 .222 .a36574 I 

2.104 .226 .096686 I 
2.122 .230 .006799 I 
2.146 .233 .506913 I 

2.157 .237 0007027 I 
2.175 .241 .597143 I 
2.133 .245 .a07260 I 

2.210 .249 .007377 I 
2.228 .253 .037496 I 
2.246 .257 .007615 I 

2.264 .261 .007736 I 
2.281 .265 .007857 I 
2.299 .269 .007979 I 

2.317 .274 .006lu2 I 
2.334 .278 .a08227 I 
2.352 .282 .008352 I 

2.370 
2.387 

.286 .006478 I 
.290 .006655 I 
.295 .OR6733 I 



Q . v HV n Q V HV H 0 

.OlClJI I 1.0150 

V W n 

.6953 2.423 ,299 .008162 I .8650 3.059 .477 

.6903 2.44d .304 .OOB991 I .a700 s.arr .rc83 

.695? 7.458 ,306' .009122 I .8750 3.095 .188 
.014294, I 1.0500 
. Cl4459 I 1.055J 

3.696 .696 .02i623 I 
3.714 .7Q3 .ir268i!l I 
3.731 .71t .a21020 I 

.?!I00 2.476 .312 .0092.5Q I .88OC 3.112 .I94 .Gl4625‘. I 1.0600 3.749 .716 .i.o.21220 I 

.715: 2..443 .317 .0093rJ7 I .a859 3.13c .b99 .c14792 I 1.0654 3.767 .72j .0214~G..I 

.7100 2.511 .321 .oaa520 I .8000 3.148 ,505 .t11959 1: 1.t700 3.764 .I30 .321622 I 

.715? 2.F29 .326 .309655 I .8950 3.f.65 
.72CJ 2.546 .331 .009790 I. .9300 3.183 
.725: 2.564 .335 .009927 I .9050 3.201 

. 73c-J 2. CR2 . J4C .?10064 I .91oc 3.218 
. 7357 2,fCC .344 .0102c2 I .915G 3.236 
.74'J1 7.61 .349 .llS342 I .9200 3.254 

.511 

.516 

.522 

.520' 

.534 
iSCC 

.oislzs I 

.ulS297 I 

.015461 I 

.ulE639' I 

.015811 I 
.0;15305 t 

1.0750 
1.ono5 
l.OR5G 

1.09oIl 
1.095t 
l.lOOi 

3.noz .737 .021825 I 
3.82J .744 .il22028 I 
3.637 .751 .022233 I 

3.855 l 757 .322338 I 
3.873 .?6c .u2L644 I 
3.890 .771 .a22851 I 

. 745: 2.635 .354 .01?442 I .9256 3:L72 .5*6 .Jl6159 I 1.1250 3.930 .77n .?23Jbu I 

.75C': 2.653 .359 .el;E23 I .93oc 3.289 .5Gl .016334 t l.llCO 3.926 . 786 .OLJ269 I 

.75r,3 C,E7? ,363 .01?765 I .935c 3.367 .957 .il1651G I l.iisa 3.3u.i .793 .u23u79 I 

.750? 

. 7653 

. 7731: 

. 7753 

. 7891 

.I451 

2.589 .?68 .zii39aa I .9400 3.s25 ,553 .016667 I 1.1200 3.9bl .63C .ir2369G I 
7.7C6 .373 .f?llC52 I .945J 3.342 ,559 .:16665 I 1.1250 3.979 .*ir7 .J239U2 I 
7.723 .37A .c11197 I .95c3 3.360 .575 .ClTGC4 I 1.1300 3.937 .8;4 .J24115 I 

7.741 ,383 .Cll343 I ,955: 3.370 .551 .t17224 f 
2.759 .3AA .a11490 I .9600 3.395 .SRO .Gl74LlS I 
2.776 .393 .oiic,tq I .965G 3.413 .594 .C17587 I 

1.1350 
1.1403 
1.145t 

Cr.014 l 821 .1J2*529 I 
4.JJL .92q .li2-+544 I 
4.JSli .936 .524759 t 

2.794 .398 . 'I11756 I 
2.9:2 ,423 .:1?916 I 
E.R?9 .ocs .PlZC47 I 

3.431 .6OC .017769 I 1.f5arl cc.967 .04J .uL*JTF. I 
3.448 .6Z6 .?17953 I 1.155b 4.565 .n51 .325194 I 
3.~66 .612 .Oldl38 T 1.16tG 4.lJJ .d58 .i254i2 I 

2.447 . 413 .:122sa I 
S.P”,S .418 l L12391 i 

2.ZR2 .423 .Y12544 I 

.9700 
.9753 
.960G 

.9050 
.99au 
.995c 

1.5CGC 
l.CCSG 
l.OlOC 

l.ClSJ 
l.CZOC 
1.0253 

l.C309 
1.0350 
1.040'. 

3.484 .619 .Gl9323 I 
3.5Ul .625 .ClUSlJ I 
3.519 .631 .ZlH697 I 

1.1655 
1.1700 
1.1750 

4.12ci .365 .UZi632 r 
0.13n .bT.s .J25852 i 
4.156 .c)uu ..iZ6174 I 

.R211? 7.q50 .429 .012699 I 
l 42s: 2.918 .434 .tl2154 I 
.93C? ?.Q?t. .439 .'l?ClO I 

3.537 .638 .I-#l888E I i.1006 4.173 .c188 .JZb296 I 
3.554 .644 .a19075 I l.lASD 4.181 ,935 .J265ZC I 
3.572 .65C .t13255 I 1.19oc 4.2JY .JL3 .a26744 I 

.935j 2.953 .4*5 .013167 I 

.94c3 2.071 .45C .313326 I 

.!!45s 2.949 .455 .a13495 I 

3.59c -657 .L19456 I 1.195G 4.226 .91li .32b969 I 
3.608 .653 .Ul9640 I 1.2CO* 4.244 .918 .i27195 I 
3.625 .67i .Cl91J42 I 1.2350 4.262 .9L6 .a27422 I 

. rr50? .? . T. : 6 ,461 .Sl3645 I 
,455a ?.?24 .466 .313806 I 
.66am: 7.c42 ,472 .31396n I 

3.643 .67E' .Ci?CJ36 7 1.2105 u.279 .333 .J2765G I 
3.661 ,663 .C2;231 I 1.2150 4.237 .+41 .a27879 I 
3.678 .64i .C2CcZ7 I 1.2700 u.315 .949 .G28lJ9 I 

bE c ‘4lLLIMF TER PI’C THE FLOW IbNtF IS .6858 10 1.22GC CIJBTC ‘4iTFR’; PCF FEC3ND 



V PV H 

1.2250 4.333 .957 .028340 
1.230b 4.350 .965 .!I28572 
1.235C 4.368 .972 .otmos 

i.2407 4.306 .980 .029036 
1.2451 4.403 .90n .029273 
?.25G') 4.421 .996 .029509 

Q V HV Ii 0 u HV H 

1.2950 4.580 l-069 .031671 I 1.3650 4.828 1.188 .035188 
l.SGOO 4.590 1.077 .031917 I 1.3700 4. II45 I.197 .i1354r6 
1.3050 .4.615 1.066 .032163 I 1.3750 4.663 1.205 .0357u5 

1.3100 4.633 1.594 .332'499 
1.3150 4.651 1.102 .032657 
1.3200 4.669 l*lll .032906 

: 
1 

1.3801 4.881 
1.3850 4.891 
1.39OG 4.316 

1.214 -035966 
1.223 .036227 
1.232 .Ei364(19 

4.686 l.li9 .033156 
4.7ci4 1.128 a333437 
4.722 1.136 .033658 

1.3950 4.334 1.241 .ii36752 
1.4000 4.951 1.25t .037016 

.1.4050 4.969 1.259 .J372(tO 

4.739 
4.757 
4.775 

1.145 .033911 
1.153 .a34164 
1.162 .034419 

1.41ac 4.987 1.260 .5375u6 
1.4lSG 5.055 1.277 .057813 
1.4200 5.022 1.286 .:38181 

4.792 1.171 .C34674 I 1.4250 5.Jac 1.295 .5363*9 
4.810 1.179 .a3*931 I 1.430J 5.458 l.Ju4 .JJd619 

I 
I 
I 

I 
I 
L 

1 
I 
I 

I 
I 
I 

: 

1.255C 1.439 1.004 .029745 
1.2601 4.456 1.012 .029983 
1.265: 4.b71. 1.020 .030221 

1.2703 
1.2755 
1.291: 

b.b92 l.GZb .!lJt460 
4.559 1.036 .030701 
k.527 1.045 a035942 

l.Zq51l b.545 1.053 .0311*4 
1.79Cl Cr.C62 1.061 .031427 

: 
I 

1.3250 
1.3300 
1.3350 

1.3400 
1.345t 
1.3500 

1.3550 
1.3tao 

5F9 MllLIWEfER PIPE THc FLOW RllhCE IS 1.225G 10 1.4306 CUBiC MtWtiS PEP SECONLI 





METRIC lA@LES 

MWDRAULIC PROPERTIES OF CONCCETE PIPE 

FRICTION SLOPES ARE BASE0 ON SCOBEV’S FORWLA 

SC3BEV’S FOQRULA *- H = t v l 0.010447 I cs 1 II+ 2 / t 0 t tcoa t -0 1.25 

WHERE -- V = VELOCIiV t METERS PER SECONO I 

CS = COEFFICIENT OF QEfAQOAlION 

H * FRtCltON SLOPE t MErEPS PER HETFR b 

0 = PXPE DIAMETER t iILLIMElEQS D 

AN0 -- 0 = FLON RATE 8 CUBIC METERS PER SFCONO 1 

MY = vELOCLIV HEAD I MErEpS B 

PIPE C~AQACTERISTICS -- 

O= 675 NILLINETEQS 

cs = .570 

00 INCRENENT = .0050 CUBIC lrEfEQS PER iECON0 

AREA = .35?A SOUARE METERS 

H = t .lOlt6E-01 I l ( 0 +m 2 8 





Q V H Q V W H a V HV H 

.1800 .503 .013 .000310 I .scoo 1.006 .052 

.1850 ,517 .Olb .OOOJbll I .3650 1.020 .a53 

.1900 .532 .Olb .a00367 I .3700 .l.O3b .05b 

.001319 I 

.001356 I 

.001393 r 

.5400 1.509 .116 r002967 I 

.5b50 1.523 .118 r003023 I 
.55orJ 1.537 .12Jl .a03078 I 

.I950 .545 .a15 .000387 I .3750 l.Gb8 .056 .a01531 I .5550 1.551 

.zoo'J .559 .aic .000407 I .3aao 1.062 .057 .OGl469 I .5600 1.565 
.205F .573 .a17 .OOOb28 I .3850 1.016 .059 .001500 I .5650 1.579 

.123 .003134 I 
.125 .003191 I 
,127 .003248 I 

.2100 .587 .018 .OOObb9 I .3?00 1.090 

.2150 .601 .018 .OO'Jb70 I .3950 1.104 

.22ao .e15 .019 .OOOb93 I .bOOO 1.118 

.06i .OOl548 T .5700 1.393 .129 .a03301 I 

.062 .051588 f .5750 1.607 .132 .G03364 I 

.064 .001628 I .5100 1.621 .134 .003423 I 

.2250 ,629 .02G .a00515 I .bOSO 1.132 .065 .001669* I .5050 1.635 .136 .a03482 I 
.23OC .643 .a21 .000538 I .blOO l.lb6 .Ob7 .001711 I .59GO l.bC9 .139 .503542 I 
.235'l .657 .a22 .a00562 I .4150 1.160 .069 .a01753 I .5950 1.663 .I41 .3133653 I 

.2400 .671 .023 .000586 I .4200 1.1/c l 07; .ot1795 I .6tOO 1.b77 .143 .033663 I 
.2450 .605 .024 .OOObll I .b250 i.188 .072 .00163b 1 .6C59 1.691 .146 .OG37L5 I 
.2500 .699 .025 .000636 I .b300 1.202 .074 .001882 I .6100 1.705 .148 .003786 I 

.255') .713 .026 .OOObbZ I .4350 1.216 .a75 l .051926 I .615a 

.2603 . 727 .027 .000608 I .bbOO 1.230 .077 .001970 I .62tO 

.2650 .741 l G2n .a00715 I .4450 1.214 .a79 .a02015 I .625&I 

1.719 .I51 .003849 I 
1.733 .153 .003912 I 
i.7c7 .155 .a03975 I 

.27013 ,755 .029 .000742 I .b500 1.258 .081 .502061 I ib3OG 1.7bl .t58 .Jil4039 I 
.275r1 .76R .030 .000770 I .4550 1.2?1 .082 .0021d7 I .b350 1.774 .lbO .iJ541i3 I 
.2109 .7P2 .031 .OOii798 I .4600 1.285 ,084 .a02153 I .b(rOO 1.788 .163 .OC4168 I 

.2850 .79c ,032 .003827 I .465a 1.299 .086 .Ot22OG f .6450 l.bJ2 ,166 .304233 I 

.29arJ . ml0 .G33 .000856 I .4700 1.313 .018 .002218 1 .bStO 1.816 .168 .a34299 I 

.2950 .R?4 .035 .000806 I .I750 1.327 .O?i .002296 I .6556 1.830 .t71 .Ji4366 I 

.3009 .038 .036 .OOO?lb I .4800 1.341 .092 

.305'1 .852 .037 .000947 I .4850 1.355 .a94 

.3100 .r166 .a31 .00097n I .49aa 1.369 .096 

.Ot2345 I 

.td2394 I 

.ObZb43 I 

.66oO 1.8~~ .I73 .554c33 I 
.b65& 1.858 .t76 .di45OC I 
.6700 1.872 .179 .dL%568 I 

.315c .OI)G .a39 .001010 I .b950 1.383 .09fi .UO2493 1 .bTSG 

.3200 .494 .a41 .001042 I .5000 1.397 .lOO .002544 I .6000 

.3250 .9CF .Gb2 .001e75 I .SCSO 1.411 .102 .UO2595 t .b855 

1.886 ,181 .GC4636 I 
1.9Gb ,184 .ots7hi5 I 
I.314 .187 .504775 I 

.3303 .922 ,343 .001101 I .5100 1.425’ .104' .a02647 1 

.3350 .936 .Ob5 .OOllb2 I .5150 1.439 .136 .002699 I 

.3bO'J .950 . Ob6 ,Otllfb I .5200 1.r53 . llr8 .CO2752 1 

.b90b 1.928 
.6950 
.7CO4i 

\, 1.942 
1.356 

.189 .3ri4845 I 
.192 .034915 I 
.195 .004986 I 

.3450 .964 .047 .001211 I .5250 1.467 .llO .OGZIC5 I .7u5G 1.97G .198 .iib,r,d58 I 

.3500 .978 .049 .001247 I .5305 I.481 .112 .tO2858 I .7100 I.984 .201 .505130 I 

.35511 .992 .05E .0012fit I .5355 1.b95 .114 .a02913 I .715J 1.9S8 .Lii3 .505202 I 

675 tIILLIHFTER PIPE TME FLOW RPNGE IS .1600 TO .7150 CUBIC METERS PER FECOtJD 



a V HV H Q V HV H V HV n 

.7200 2.012 .256 .a05275 I .9cat 2.515 .322 .CO8243 

.7250 2.G26 .209 .005349 I .9050 2.529 .326 .CG833b 

.73CC 2.04C .212 .a05423 I .9100 2.513 .33u .OL8b27 

3.018 .c64 .011869 I 
3.032 .u69 .a11979 I 
3.Ob6 .s73 .01259G I 

.7350 2.054 ,215 .a05497 I .9150 2.557 .333 .068520 
.7bCO 2.068 .218 .005572 I .9200 2.571 .337 .008613 
.7450 2.C82 .221 .a05648 I .9250 2.585 .3bl .008707 

0 

I l.Gl)Ob 
I 1.085C 
I 1.09oiI 

I 1.0950 
f l.lGGO 
I 1.1050 

3.06G .a77 l 0122Gl I 
3.974 .b82 .012313 I 
3.oue .u86 .812b25 I 

.75o!l 2.096 .22b .00572b I .9300 2.599 .3bb .008801 I l.llQJ 3.102 .u90 .a12538 I 

.7550 2.110 .227 .005801 I .9350 2.613 .348 .OC8896 I 1.1150 3.116 .u95 .012651 I 
.760? 7.124 .230 .00587n I .9400 2.627 .352 .008992 I 1.12to 3.13c .*99 .912765 I 

,765O 2.1311 .233 .a05955 I .9450 2.6bl '*355 .a09087 I 1.1250 3.144 .504 .012879 I 
r7700 2.152 .236 .006031 I .9500 2.655 .359 .OC9184 I 1.1300 3.15a .508 .012994 I 
.I759 2.166 .239 .006112 I .9550 2.669 .363 .009281 I 1.1350 3.172 .513 .313iG9 I 

.7100 

.785C 

.79ac) 

2.110 
2.196 
2.208 

.2b2 .006191 I .9600 2.683 .367 .099378 

.2b5 .a06271 I .9650 2.697 .371 .009b76 
,240 .a06351 I .9700 2.711 .37b .OC9575 

1.1400 3.186 .517 .013225 I 
1.1150 3.2JG .522 .013341 I 
1.15OG 3.214 .526 .013458 I 

.7950 2.222 .252 .006432 I .9750 2.725 .37a .00967b 

.nooll 2.236 .255 .a06513 I .9800 2.739 .382 .009773 

.a050 2.250 .258 .a06594 I .9850 2.753 .31)6 .009873 

1.1550 3.228 .531 .013575 I 
1.1601l 3.2b2 .536 .a13693 I 
1.1650 3.256 .5bG .013611 I 

.blCO 2.264 .261 .006676 I .9900 2.767 .395 .009974 

.815C 2.278 .264 .a06759 I .9950 2.701 .394 .011r075 
.n2aa 2.291 ,268 .006642 I l.OObC 2.794 .398 .010176 

1.1700 3.27J .545 .013930 I 
1.1750 3.21~ .550 .OlbO49 I 
l.l(lOO 3.297 .55b .a14169 I 

.a250 2.305 .271 .006926 1 1.0050 2.fJao .402 .Olt278 I 1.1650 3.311 .559 .0142fJ9 I 
.a300 2.319 .274 .007010 I 1.0100 2.822 .406 .OlG381 I 1.1900 3.325 .56b .OlbblO I 
.a350 2.333 .278 .a07095 I 1.0150 2.836 .blO .010484 I 1.1950 3.339 .566 .014532 I 

.8bC'l 2.347 .281 .007100 I 1.0200 2.850 .4lb 

.8451 2.361 .284 .a07266 I 1.0250 2.864 .418 

.a500 2.375 .288 .a07352 I 1.0300 2.878 .b22 

.010567 

.a10691 
.010796 

: 
I 

1.2000 
1.2050 
1.2100 

3.353 .573 .014653 I 
3.367 .5?8 .014776 I 
3.381 .583 .014099 I 

.a559 2.389 .291 
.0600 2.403 .294 
.465C 2.417 .298 

.007439 I 1.0350 2.192 .426 
2.9t6 .53a 
2.920 .b35 

.010901 

.011006 
~011112 

: 
I 

1.2150 3.395 .581 .015022 I 
1.2200 3.r09 .592 .015146 I 
1.2250 J.bL3 .597 .a15270 I 

.$707 
.6753 
.seae 

.8050 

.n9ac 
.895C 

7.431 .301 
2.4&5 .305 
2.459 .308 

.a07526 I 1.0400 
.007614 I - 1.0450 

.087702 I 1.05ao 
.a07791 I 1.0550 
.0078lO I 1.0600 

.007970 I 1.0650 

.008060 I 1.0700 

.a05151 I 1.0750 

2.934 a439 
2.948 .4*3 
2.962 .447 

.011219 

.011326 
I 1.2300 3.1r37 .602 .a15395 I 
I 1.2350 3.c51 .607 .515521 I 
I 1.2boo 3. b65 .612 .i15647 I .811434 

2.b73 .3i2 
2.407 .315 
2.501 .319 

2.976 .4Sl 
2.998 .456 
3.004 .wo 

.011542 
.011651 : 

I .011?60 

I.2450 3.179 .617 .015773 I 
1.2500 3.c93 .622 .a15900 I 
I.2550 3.507 .627 .016027 I 

TO 1.2550 CU9IC METERS PER SECOND 



. 

Q V HV’ H 0 V rlV Ii 0 V HV H 

1.2603 ? .521 
1.2650 3.535 
1.27q'l 3.549. 

.C16155 
.016234 

'.~~.16413 

1.4400 4.324 .825 l 02llill 1 1.620ti u.527 1.045 .J267U6 I 
1.4450 4.038 .831 .021248 I 1.6250 4.341 1.351 .626871 I 

~1.4!?00 .C.'C.52 . as7 iail3-m I .1.630-u ,ri.:5 55 1.457 -'.J27.037' I 

1.2750 3.563 
1.2801) 3.577 
1.285@ 3.591 

.612 

.637 
,642 . 

.647 
.652 
,657 

.a16542 

.a16672 

.016803 

1.4550 4.066 .843 .a21543 I 1.635J 4.569 1.064 .a27203 I 
1.4600 4.08C ,840 .a21631 I 1.64OC 4.583 1.071 .027369 I 
1.4650 4.194 .854 .0218*0 I 1.6k50 4.397 1.077 .a27537 I 

I.2900 3.6C5 .662 .'I16934 
1.2950 3.619 .667 .01'065 
1.3aoc 3.633 ,673 .017197 

I 

f 

I 
I 

I 

I 
I 
I 

I 
I 
f 

I 

: 

I 

: 

I 
1.5200 
1.5250 

1.4700 
1.475t 
1.cnoo 

1.485C 
1.4900 
1.495G 

1.5000 
1.5050 
1.5100 

1.5150 

4.106 .86G' .021989 I 1.6500 4.611 1.084 .3277;14 I 
4.122 .866 .t22139 I 1.6550 *.5ci 1.09G .027872 I 
4.136 .A72 .02229G I 1.6600 4.639 1.597 .a26041 I 

1.305@ 3.647 .678 .a17330 
l.JlOO 3.661 .683 .017463 
1.31sc 3.675 .6A8 .017597 

4.150 .a74 .C22440 I 1.6650 4.653 l.lG3 .02i)Zli I 
4.164 .884 .a22592 I 1.67Oii 4.667 1.110 .528385 I 
4.178 .890 .922744 I 1.675;) 4.661 i.117 .528550 I 

1.3200 3.689 .694 .017731 
1.3253 3.7c3 ,699 r017865 
1.3300 1.717 .704 .QlllCOO 

4.192 .096 .a22896 f 1.6000 4.695 1.123 .J2~721 I 
4.206 .902 .023049 I l.bR50 4.709 1.13t .328892 I 
4.220 .9GU l 023202 I 1.6900 4.723 1.137 .923564 I 

1.3350 3.731 .709 .a18136 
1.3400 3.745 .715 .OlA272 
1.3450 3.759 .720 ;0111409 

4.234 .914 .023356 I 1.6956 4.737 1.144 .029236 I 
4.248 .920 .t23511 I 1.7003 4.751 1.153 .;29409 I 
4.262 .926 i02.3666 I 1.7G50 4.7b5 1.157 .;29502 I 

1.3500 3.773 ,725 .a18546 I 1.5300 4.276 .932 .023621 I 1.7105 4.779 1.164 .029756 I 
1.3550 3.767 .I31 .OlIl683 I 1.5350 b.290 .93@ .023377 I 1.7150 4.793 1.171 .02993C I 
1.3600 3.nca .736 .a111122 I 1.5405 4.3t4 .944 .a24133 t 1.7POO 4.807 1.178 .J3il05 I 

1.3650 3.814 ,742 .OlY960 I 
1.37O'J 3.628 .747 .a19099 I 
1.3750 3.a42 .753 .a19239 I 

1.5450 
1.5500 
1.5550 

1.56CO 
1.5650 
1.5700 

49317 .95L .02429C I 1.7253 4.6ZC 1.184 .03,280 
4,331 .956 .C24448 I 1.7300 4.834 1.191 .03C456 
4.345 .962 .0246C6 I 1.7350 4.nrru 1.198 .CSU632 

1.3800 
1.3850 
1.3901 

I.3959 
1.4001 
1.4052 

1.4100 
1.4159 
1.4200 

1.4250 
1.4300 
1.4350 

3.856 .758 .a19379 I 
3.870 .763 .019520 I 
3.ne4 .769 .a19661 I 

4.359 .969 
4.373 ,975 
4.387 .9Rl 

.024764 I 1.74OG 

.024923 I 1.7450 
4.662 1.205 .J3iBJ9 
4.87b 1.212 .030986 
4.lJ9C 1.219 .531164 

3.098 .775 .019803 
3.912 .780 .019945 
5.926 .786 .02i088 

I 

: 

1.575E 
1.5a30 
1.5650 

4.401 .987 
4.415 .994 
4.429 1.000 

.025003 I 1.7560 

.025243 I 1.7550 

.025403 I 1.7600 

.a25464 I 1.765G 

4.904 I*226 .G31342 
4.918 1.233 .9315Zi 
4.332 1.240 .031701 

I 

: 

3.940 
3.954 
3.961) 

.791 
.797 
.I303 

.eon 

.a14 

.620 

.020231 

.020375 

.a20519 
: 
I 

1.5900 
1.5950 
1.6000 

1.006 .025726 1 1.77cC 4.3,0 1.247 .d3189i I 
1.013 .025888 I 1.775G 4.965 1.254 .932361 I 
1.019 .026051 I 1.76OC 4.374 1.261 .a52242 I 

3.902 
3.996 
4.010 

.020664 

.020809 

.020955 

I 
I 
I 

1.6C50 
1.6100 
1.6150 

4.443 
4.457 
4.471 

b.415 
4.499 
4.513 

1.025 .026214 I 1.7650 4.986 La264 .d32u23 I 
1.032 .C2637? I 1.1900 5.002 1.275 .a32625 I 
1.036 .0265ul I 1.795G 5.016 1.282 .032767 I 

675 flILLIMETER f'I=E THE FLOW RANGE IS 1.2600 r0 1.7951r CUBIC HETERS PER SfCONU 





METRIC 111 BLES 

HYDRAULIC PROPERTIES OF SONC?ElE PIPE 

FRICTION SLOPES ARE BASED ON SCOBEI’S F0EMUl.A 

SCOEEI ‘S F0RIlUl.A -- M = t v l 0.010447 / cs 1 l * 2 / f 0 / lUO0 D .e 1.25 

WHERE -0 V * VELOCIfY t METERS PEq SECOND 1 

CS = COEFFICIENT OF R~TAROATION 4 

M = FRtCTION SLOPE t WETEPS PER WETER ) 

0 = PIPE OIAWETER f WILCIMETERS 1 

AND -- 0 = FLOW RATE t CUBIC WET ERS PER SECOND 1 

HV = VELOCITY MEA0 t HETEPS 1 

PIPE CNARACTERISTICS -- 

b= 750 MILLIMETERS 

cs = .379 

QQ INCREWEMT * .@050 CUBIC WHERS OER SECONO 

AREA = .44lb SOUARE METERS 

H = f .S@S26E-02 B . t Q .. 2 1 





Q V HV H P V HV 0 V hV w 

.225c .5G9 .a13 .a00296 I .405t .917 .0*3 

.2300 .521 .014 .000310 I .4100 ,928 .044 

.2353 .532 .014 .000323 I .4150 ,939 .045 

H 

GO&96G 
:ooc984 : 
.001008 I 

.5850 1.324 .iJ89 .502OG3 I 

.590G 1.335 .091 .502037 I 

.5950 1.3*? .092 .502072 I 

.2409 .543 .015 .003337 I .4200 .951 .OCb .001032 I .60&G 1.35fl .594 .JO2107 

.2b50 .555 .016 .000351 I .4250 .962 .047 .001057 I .6050 1.369 .G96 .302142 

.2500 .5bb .016 .OOr13bb I .43OO l 973 .048 .061082 f .blOO I.381 .Q97 .032178 

.2550 .577 .017 .000361 I .4350 .965 .049 

.2bOO .589 .018 .000396 I .4400 .996 .a51 

.2653 .bOO .018 .JO0411 I .4450 1.007 .052 

06150 1.392 .ir99 .002214 
.6260 1.403 .lOO .00225G 
.625Q l.bl5 .102 .OG2286 

.2709 .b11 .019 .000427 I .4500 1.019 a053 
.2750 .622 .02c .005443 I .4550 1.030 .054 
.28OC .b34 ,020 .oo(J459 I .4600 1.041 .055 

.001107 I 

.001133 I 

.001159 I 

.oaiiss I 
.001212 I 
.001238 I 

.6300 1.426 .I04 .002323 
.6350 1.937 .105 .552360 
.6400 1.449 .107 -002397 

.2850 .b45 .OZl .000475 I .4650 1.053 ,056 .001265 I .b450 l.b60 0109 
.2900 .656 .a22 .000492 I A700 1.064 .058 .a01293 I .6500 1.b71 .llO 
.295’l .bb8 .023 .000509 I .4750 1.075 .059 .a01321 I .6550 l.b&3 .I12 

.002435 
-002473 
.002511 

.soo’l .679 .024 .000527 I .4800 1.086 .06t .001346 I .6600 l.b94 .114 .002549 

.‘050 .690 .a24 .000544 I -4850 1.098 ,061 l 001377 t .6650 1.505 .I15 .002588 

.310’) .?02 .025 .000562 I A900 i.109 .063 .a01405 I .6700 1.517 .117 .062627 

.3150 .713 .026 l 000581 I .4950 1.120 ,064 .001434 f .6750 1.528 .119 .OG2667 

.3200 .724 .027 .000599 I .5000 1.132 .065 .001463 I .6800 1.539 .I21 .002706 

.3250 .736 .026 .000610 I .5050 i.143 .067 .a01493 I .6850 1.551 .123 .002746 

.3300 .747 .021 .000637 I .5100 1.154 .063 .001522 I .6900 1.562 .124 .JG2786 
.3350 .7E8 .029 .000657 I .5150 1.166 .069 .001552 I .6950 1.573 .I26 .0021)27 
.34c!s .770 .a30 .000677 I .5200 1.177 .071 .001583 t .?OOG 1.564 .I26 .032868 

.3450 .781 .031 .000697 I .5250 1.188 .072 .001613 I .7050 1.596 .13L .0029i~9 

.3500 .792 .032 l 000717 I .5300 1.200 .073 .a01644 f .?lOQ 1.607 .132 0002950 

.3550 .I304 .033 .000738 I .5350 1.21% .075 .00&675 I .7150 1.616 .134 .002992 

.3bO'? .815 .034 .000759 I .5400 1.222 .076 .001737 I .7200 1.630 

.365'l .R26 .035 .000760 I .5450 1.234 .078 .001738 I .7250 1.641 

.370'5 .a31 .036 .000101 I .5500 1.245 .079 .001770 I .?300 1.652 

.3750 

.3800 

.3653 

.19OJ 

.3950 

.4000 

.n49 .037 .000123 I .5550 1.256 .080 .001603 I .7350 1.664 

.060 .038 .000845 I .5600 1.268 .082 .061835 f .7400 1.675 
.eti .a39 .I00668 I .5650 1.279 .063 .001868 I .7450 1.686 

.a13 ,040 .llOO890 I .57#0 1.290 .085 .001~02 I .7500 1.698 

.894 .041 .000913 I .5750 1.302 .086 ..01935 I .7550 1.709 

.905 .042 .000936 I .5600 l.ST3 :obe .a01969 I .7609 1.720 

.I35 

.137 

.139 

.141 

.143 

.145 

.147 

.149 

.151 

.a03034 

.003576 
.003119 

.033162 

.0032G5 

.4C3248 

.003292 

.OG3336 
.003380 

750 )IILLII(ETER PIPE THE FLOW RANGE IS .2250 - TO .7600 CUBIC )(ETERS PER SECOND 

: 
I 

I 

: 

I 
I 
I 

I 
I 
I 

I 
I 
I 

: 
I 

I 

: 

I 
I 
I 

: 
I 



Q v HV H 

.7650 

.7700 
.7750 

.7800 

.7851 

.79f!f! 

1.732 .153 .003425 I .9450 2.139 .233 .00522? T 1.1250 2.546 
I.743 .155. .003470 I .9500 2.150 .236 .005282 I 1.1300 2.158 
1.754 .I57 .003515 I .9550 2.i62 .?38 .005536 I 1.1350 2.569 

1.766 .I59 .003561 
1.777 .I61 .003607 
1.788 .163 .llO3653 

.795? l.l@C .I65 .003699 

.OOOl l.All ,167 .003746 

.805'5 I.022 ,169 .003793 

.n10(1 1.n33 .I71 
.OlSO 1.845 .I73 
.a201 1.856 .176 

. 925rJ 1.067 .I76 

.r)30? 1.879 .I30 
.lr35? 1.89F .I02 

.OOI40 
. oomn7 
.003935 

.001983 

.004032 
.004oni 

.8401 1.9Cl ,144 l r)O4130 

.n45: 1.913 .I46 .004179 
,050: I.924 .I89 .004229 

.855(! 1.935 . 191 .004278 

.960? 1.947 .193 .a04329 

.065: 1.958 .I95 .a04379 

.R70? 1.969 .I98 .004430 

.n75g 1.981 .2co .004401 

.nno? 1.992 ,202 .004532 

.nn59 

.!39CO 

.9951! 

2.003 
2*Gl5 
2.CZ6 

.2c.5 .0045!34 

.2@7 .00461'a 

.209 .0046nn 

.90C? 
,905J 
.9100 

.YlCO 

.wo') 

.9250 

.9300 

.9353 

.94o!I 

7.037 .212 .004741 
2.t40 .214 .004793 
Z.ChO .216 .00404 

2.771 .219 .004900 
2.002 .221 .004954 
2.094 .223 .005008 

7.105 .226 .005062 
2.116 .228 .005117 
7.128 .231 .a05171 

Q V HV H 

.9600 2.173 .241 .005b94 
.9650 2.184 .243 .005450 
.9700 .t. 196 .246 .005507 

a V HV n 

.0074ti7 I 

.007473 I 

.007540 I 

.9750 
.9800 
.9850 

.9930 
.9950 

1.0000 

1.0050 
1.0100 
1.0150 

I 
I 
I 

I*1400 2.580 
1.1450 2.592 
1.1500 2.603 

.331 

.333 

.336 

..33q 
.342 
.345 

.dO‘7ir;l6 I 

.a07673 I 
.oo77*0 I 

2.207 .248 .Oii’5564 I I.1556 2.514 .348 .0078li8 I 
2.216 .251 .005621 I 1.1600 2.626 .351 .iJti7875 I 
2.230 .253 .005678 I l.lb5D 2.637 .354 .007943 I 

2.241 .256 .Ot5736 1 
2.252 .259 .005794 I 
2.264 .261 ,.G05853 I 

1.17to 
1.175c 
1.1800 

1.1n50 
1.1900 
1.195J 

2.640 .357 .P00012 I 
2.666 .361 .30808C I 
2.571 .36,4 .JJ8lr9 I 

2.275 .264 .005911 I 
2.266 .266 .005970 1 
2.297 .269 .0&603G I 

2.662 .367 .OJ8218 I 
2.694 .370 .Oli8288 I 
,2.705 .37J .Oll8358 I 

I.@200 2.309 .272 .OC6089 
1.0250 2.320 .274 .G06149 
1.0300 2.331 .277 .0062;i9 

1 
I 
I 

I 
I 
f 

1 
I 
I 

I 
I 
I 

I 
I 
I 

1.2000 2.716 .376 
1.2tso 2.728 .379 
t.210t 2.739 .3B2 

.008429 I 

.008498 I 
.OG8569 I 

1.0350 2.3c3 .tw .006269 
1.0400 2.354 .292 .Oi633G 
I.0450 2.365 .265 .006391 

1.2150 2.t50 .386 .000buG I 
1.2200 2.762 .589 .;;ti711 I 
1.2250 2.773 .392 .I08783 I 

1.0500 2.377 .218 .GG6453 
1.0550 2.388 .291 .Ot6514 
1.0600 2.399 .293 .006576 

1.2300 2.784 
1.2350 2.795 
1.2408 2.607 

.395 
..398 
.*02 

-111~8854 I 
.008927 I 
.uO8999 I 

1.065G 2.411 .296 .006638 
1.0700 2.422 .29q .006701 
1.0750 2.433 .3cz .006763 

1.2450 2.818 
1.25GG 2.829 
1.2553 2.llul 

.405 
,408 
.ull 

.ooqo72 I 

.5591*5 I 

.JG321!3 I 

1.0800 
1.0850 
1.0900 

1.0950 
1.1000 
1.1050 

1.1100 
1.1159 
1.12OI 

2.445 .305 .OG6827 
2.456 .x7 .OG689li 
2.4b7 .3lC .006954 

1.2601i 7.852 
1.265J 2.865 
1.2700 2.875 

.crl5 

.UlE 
.*21 

.599292 I 
.Oir9366 I 
.0094eo I 

2.479 .313 
2.490 .316 
?!.soi .319 

.OC7017 
.CO7G82 
.OOllcrB 

1 3.2753 2.886 .425 .009514 I 
r i.znoo 2.897 .sLB .009589 I 
I 1.2850 2.959 .r31 .dO9664 I 

2.513 .322' 
2.524 .325 
2.535 .328 

.007211 
.a17276 
.GO7342 

I 1.290G 2.9Lli .435 .079739 I 
I 1.2950 2.331 .*38 .JiY815 I 
1 1.3000 2.9~3 .441 .009891 I 

: 
I 

f 
I 

: 
I 

I 

: 

75~ MILLIHE~ER PI'F THE FLOW Rt¶NCE IS .7650 TO l.SOOG CU@IC METERS PEk SEC3ND 



0 V HV 

1.3059 2.954 .445 
1.3100 2.965 .448 
1.3150 2.977 .452 

1.3200 2.9RO .455 
1.325C t.99q ,458 
1.33oc 3.010 .462 

H 0 

.009967 I 1.4850 
.010044 I 1.4900 
.010121 I 1.4950 

.010198 I 1.5ccc 

.GL02?5 I 1.5050 

.010353 I 1.5100 

1.3350 7.022 .465 .010431 
1.3403 3.033 .469 .010509 
1.345iJ 3.c44 .4?2 . OlG58ll 

1.3503 7.056. ,476 .010666 
l.TSCl 3.067 .479 .010?46 
1.3603 3.C78 .483 .013025 

1.7651 
1.3'0; 
i.3750 

3.09c 
J.lr:l 
3.112 

.487 

.49c 
.494 

.010905 

.OlO985 
.011065 

1.3800 3.124 .497 
l.JR5?! 3.135 .501 
1.39c: 3.146 .5C5 

.011146 

I 1.5150 
I 1.5200 
I 1.5250 

I 1.5300 
I 1.5350 
I 1.5400 

I 1.545G 
I 1.5500 
I 1.5550 

I 1.5EOil 
.01122? I 1.5650 
.011308 I 1.5700 

1.3953 3.158 .508 .011389 
1.4JCO 3.169 .512 .011471 
1.4J5J J.lRC .515 .011553 

i.4100 3.19P l 519 .a11636 
1.4lCO 3.203 .523 .011718 
1.4201 3.214 .527 .011801 

1.4253 ?.226 .530 .011085 
1.430'1 3.237 .534 .011968 
1.4350 S.248 .538 .012052 

I.4401 3.259 .542 .a12136 
1.4452 3.271 ,545 .012220 
I.*503 3.282 .549 .012305 

1.455': 3.293 .553 .012390 
1.46Oi: 3.3c5 .55? .012475 
1.4650 3.316 .560 .012561 

1.4700 3.327 .564 .012647 
1.4759 3.339 .560 .012733 
1.4801 J.35C .5?2 .012820 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 

: 

I 

: 

I 
I 
I 

1.5750 3.565 .648 .Ql4518 
1.580C 3.576 .652 .CI4611 
1.5850 3.588 .656 .lils733 

1.5909 3.599 .66i .Gl4796 
1.595c 3.610 .664 .01*ls89 
1.6000 3.622 .669 .014983 

1.6t50 3.633 .673 .015G77 
1.6100 3.644 a677 .ClSl?l 
1.6150 3.656 .681 .015265 

1.6200 3.667 .6B5 .C1536C 
1.6250 3.678 .69O .C15455 
1.6300 3.696 ,654 .Cl555C 

1.6355 
1.6400 
1.6450 

.691' .tlL1645 

.7J2 .dlf741 
.7;7 .015837 

1.6505 
1.6550 
1.6600 

3.701 
3.712 

,3.724 

3.735 
3.746 
3.757 

.711 .a15934 
.715 .C16JSl 
.723 .016128 

‘CL MILL1 Hr TER PI’E THE FLOW RANGE IS 1.305c TO 1.8400 CUBIC NElFRS PER SFCOdlJ 

V W H 0 u HU H 

3.361 ,576 
3.373 .560 
.3.3ll4 .584 

.012906 

.012993 
*Cl3081 

I 
I 
I 

1.6650 
1.6700 
1.6750 

3.769 .?24 .016225 I 
3.780 .72a .016322 I 
3.7Pl .?33 .016420 I 

3.395 
3.407 
3.418 

.588 

.591 
.595 

.013168 

.513256 

.013345 
: 
I 

1.6800 
1.6850 
1.6900 

3.803 .737 .016518 I 
3.014 .I41 .016617 I 
3.625 .746 4516716 I 

3.429 .599 .a13433 I 1.6950 3.837 .750 .Cl6815 I 
3.441 .653 -013522 I 1.7tcc 3.048 ,755 .516914 I 
3.452 .607 .013611 I 1.7C50 3.659 .759 .017014 I 

3.463 .611 .013?0~ f 1.7100 3.871 .764 .51?114 I 
3.475 .615 .01379c I 1.7150 3.802 .760 .Jl7214 I 
3.486 .619 .013a911 I 1.72GO 3.833 .773 .a17314 I 

3.497 .623 .C13970 
3.508 .627 .014O61 
3.52C .631 .a14152 

1.7250 
1.73CO 
1.7350 

1.7400 

3.905 .?77 .lll7415 I 
3.316 .782 .Jl7516 I 
1.927 .?06 .a~?619 I 

3.531 .63t .,Ol4243 
3.542 .6cC .a14334 
3.554 .6+4 .014426 

1.7450 
1.75oc 

I 
1 
1 

r 
1 
I 

I 
I 
T 

f 
I 
I 

I 
I 
I 

I 
f 
I 

I 
I 
I 

3.939 .791 .517719> I 
3.950 .795 .Jl7821 I 
3.961 .noa .J17924 I 

1 ..755J 3.972 .RJ* .JlMll26 I 
1.7600 3.984 .biI9 .516129 I 
1.7650 3.955 .dlr, .GlBZJZ I 

1.77ca 4.046 .air) .u18336 A 
1.7750 4.018 .R23 .OlR*39 I 
1.7RfJO C.JtJ .827 .illA543 I 

1.7850 4.040 .d32 .518646 I 
1.7900 4.JSZ .83? .Jl8?52 I 
1.7950 4.063 .8Cl .ilI3857 I 

l.BCOC 4.G?* .a46 .J18963 I 
1.8050 4.G86 ,651 .J19068 I 
1.8lCu 4.347 ,856 .Pl9174 I 

1.6150 4.106 .86t .'I19200 I 
1.8200 4.120 .865 .J19386 I 
1.8253 4.lJi .1?Il .c19493 I 

I 

: 

l.fl3Gcl 4.1+2 .I)75 .01960t I 
1.a35t 4.1Sr .a79 .C197G7 I 
1.8OCC 4.165 .B84 .Jl9d15 I 



Q V 

1.8459 4.176 
1.8500 4.188 
1.8550 4.199 

1.86O'l 4.210 
1.8650 4.221 
1.n70') 4.233 

1.8750 4.244 
1.88OJ 4.255 
1.8853 4.267 

1.8903 4.278 
1.0953 4.2n9 
1.9000 4.301 

HV H Q V a v HV 

.889 .019923 I 1.9750 4.470 

.894 .020031 I 1.9800 4.482 

.899 .020139 I 1.9850 4.493 

HV 

1.019 

H 

1.024 
1.029 

.022829 

.C22945 
.023061 

2.1050 4.765 1.157 1025933 I 
2.llGd 4.776 1.163 rO26057 I 
2.1150 4.767 I.166 .il26180 I 

.903 .020248 
.908 .020357 
.913 .020466 

1.99otl 4.504 
1.9950 4.516 
2.0000 4.527 

1.034 
1.039 
1.045 

.023177 

.a23294 

.023411 

2.1200 4.799 1.174 
2.1250 4.OlG 1.179 
2.1300 4.821 1.185 

.91n .020576 

.923 .025686 
.928 .020796 

2a0050 4.538 1.05ii .023528 I 2.1350 4.833 I.190 
2.0100 4.550 1.055 .623645 I 2.1400 4.844 1.196 
2.015C 4.561 1.06D .t23763 I 2.1455 4.855 1.202 

.933 .020906 

.938 .021017 

.943 .021128 

2.0200 4.572 1.066 .023881 
2.0250 4.584 1.071 .023999 
2.0300 4.595 1.076 .024118 

.948 .021239 I 2.0350 4.606 1.081 .024237 
.953 .021351 I 2.0400 4.610 1.057 ~024356 
.958 .021463 I 2.0450 4.629 1.092 .024476 

I 

: 

I 
I 
I 

I 
I 
T 

I 
I 
I 

2.1500 4.867 1.207 .027054 
2.1550 4.878 1.213 .a27180 
2.1600 4.689 1.218 .a27336 

2.1650 4.901 1.224 -027433 
2.1700 4.912 1.230 .G27559 
2.175G 4.923 1.235 .O27687 

H 

.963 .021575 I 2.0500 4.640 1.097 . 0 24596 
.968 .021688 I 2.0550 4.652 1.103 .024716 
.973 .021000 I 2.0600 4.663 1.108 .024836 

.978 .021914 

.983 .022027 
.988 .022141 

2.0650 4.674 19114 .024957 
2.0700 4.686 1.119 .025078 
2.0750 4.697 1.124 .025199 

.ti26304 
.J26428 

I 
I 
I .026553 

0026678 
.0268G3 
.526928 

I 
I 
I 

2.1890 4.934 1.241 .027814 
2.1850 4.946 1.247 .a27942 
2.1900 4.957 1.252 .028070 

2.1950 4.96fl 1.258 .028198 
2.2000 4.980 1.264 .028327 
2.2050 4.991 1.270 .028456 

2.t800 4.708 
2.0850 4.719 
2.0900 4.731 

1.130 0025321 
1.135 .025443 
1.141 .025565 

I 

: 

2.2100 5.002 1.275 a028585 
2.2t50 5.014 1.281 .E28714 
2.2200 5.d25 1.207 .J28844 

2.0950 4.742 1.146 .025687 I 2.2250 5.536 1.293 .028974 
2.1000 4.753 1.152 .025010 I 2.2300 5.048 1.299 .029li~5 

1.9050 4.312 
1.9100 4.323 
1.915J 4.335 

1.9200 4.346 
1.9250 4.357 
1.9309 4.369 

1.9350 4.380 
1.9400 4.391 
1.9450 4.403 

1.9500 4.414 
1.9553 4.425 
1.9600 4.437 

1.9650 4.448 
1.9700 4.459 

.993 .022255 

.990 .022369 
1.003 .022483 

1.008 .022598 
1.013 .022713 

753 HILLIHETER PIPE THE FLOW RANGE IS l.eJC!iO 10 2.2300 CUBIC RETERS PER SE30ND 



NETRXC TIIMES 

HYDRAULIC PROPERTIES OF CONCRETE PIPE 

FRICTION SLOFES ARE BASED ON SCOBE’I’S FORRULA 

SCOBEV ‘S FORMULA -- )I = t V l O.OIOLC7 / CS ) l e 2 I t 0 / 1000 ) 9. 1.25 

WERE -- V = UELOCIiT t METERS PE? SECOND t 

CS = COFFFICIENT OF RFlA1OAfION 

H = FRICTION SLOPE t METERS PER METER t 

0 = PIPE DIAMETER t ‘HILLIRETER$ t 

AND -- 0 = FLON RATE t CUBIC NEfERS PER ‘SECONO I 

HV = VELCCITT MEA0 t METE?S ) 

PIPE CHARACTFRISTICS -- 

0= 525 IIILLIRETERS 

cs l .3?0 

QQ INCpLHENT = .A050 CUBIC NETERS PER ‘SECONO 

AREA * .53Cb SOUARE METERS 

H I t .JS(tbSf-02 J l t Q l e 2 1 





7 V HV H Q u ri v H 0 V HV H 

.2700 .5G5 .a13 .000259 I .4500 .842 .036 .OGO719 1 .6300 1.179 .il71 .001458 I 

.275'1 .514 .013 .000268 I .4550 .a51 .037 .ooii735 I .635t I.118 .u72 .001431 1 
,280s .524 .014 .000278 I .4600 .861 .038 .aoc751 I .6COG 1.197 .073 r001453 I 

.2$5'J .533 .014 .OOJ28d I .4650 .a70 .039 .COC767 1 .645b 1.207 .574 .001476 I 
.290'1 .542 .015 .000298 I .4700 .a79 .039 .090784 I .6500 1.216 .075 rot1499 I 
.2959 .552 .016 .000309 I .4750 .689 .0&O .OGC801 I .6550 1.225 .G77 .001522 I 

.3000 .561 .016 .000319 I .4800 .a90 .041 .OCCUlB I .6600 1.235 .078 l J015u6 I 
.305!l .571 .017 .040330 I .4650 .907 .042 .OOG835 I .6650 1.244 .079 .001569 L 
.31oa ,580 .017 .000341 I .ssoo .917 .043 .60@652 I .67OC 1.253 .OOO .001593 I 

.3153 .589 .UlB .000352 I .4950 ,926 .044 .000869 I .6750 1.263 .081 rJOl617 I 

.32orJ .599 ,018 .000363 I .5000 .935 .045 .OOOR87 I .6800 1.272 .I#02 r001641 I 
.3250 .eon .019 .a00375 I .5050 .945 .045 .oot905 I .6850 1.281 .084 .001665 I 

.3300 .617 .019 .a00386 I .5100 ,954 .046 .oot923 I -6900 1.291 .085 .501689 1 
,627 .020 .000398 I .5150 .963 .047 .OOG941 I .6956 l.SJG .086 .001714 I 
.636 .021 .000410 I .5200 ,973 .048 .OOG960 I .7000 1.309 .il87 .3ul739 I 

.3350 

.3401! 

.345a .645 .021 .000422 I .5250 .9ut .049 .00097u I .7050 1.319 .089 .OJl764 I 

.3500 .655 ,022 .a00435 I .53ao ,991 ,050 l OOC997 I .7100 1.328 ,090 .001789 I 
.3550 .664 .022 .000447 I .5350 l.OGl .051 .001016 I .7150 1.330 .a91 .oa1lu4 I 

.3600 .673 .023 .000460 I .5400 l.'olO .052 .a01035 I a7200 1.347 .a92 .00184cl I 
.365!J .683 .024 .000473 I .5450 l.lLO .053 .001054 I .7251 1.356 .094 .091865 I 
,370'J .692 .024 .000466 I .5500 1.029 ,054 .001073 I .7300 1.366 .a95 .001691 I 

.375? 

.3800 

.3653 

.39c9 
.3950 
.sooo 

.4053 
.4100 
.4150 

.4200 

.7'Y2 .025 .000499 I .5550 1.038 .055 .001093 I .I350 1.375 .096 .001917 I 

.711 .026 .000512 I .5600 1.048 .056 .OOlil3 I .I400 1.304 .098 .001943 I 

.720 .026 .000526 I .5650 1.057 .057 .001133 I .7450 1.394 .J99 .001969 I 

.73G .027 l 000540 I .I700 1.066 .058 .a01153 I .75OG 1.403 .lOO .001996 I 
l 739 .028 .000554 I .5750 1.076 .059 .001173 I .7550 I.412 .102 .002523 I 
.I48 .029 .000368 I .5800 1.065 .060 .001.194 I .7606 1.422 .103 .002050, I 

.758 ,029 .000582 I .5850 1.094 .061 .001214 I .7650 1.431 .I04 .002077 I 

.767 .030 .Otg596 I .ssbo 1.104 .062 .001235 1 .7700 lrb4J .106 .aOZlJb 1 
,776 .031 .000611 I .5950 1.113 .063 .001256 I .7750 l.C50 .107 .a02131 I 

.786 .031 .000626 I .6QOO 1*122 .064 a001277 I 
.795 .032 .a00641 I .6E50 1.132 .065 .001299 I 
.804 .033 .000656 I .SlbO 1.141 .066 .001320 I 

.7800 
.7050 
.7900 

.7950 
.rooe 
.eo50 

1.459 .109 .052159 I 
l.C68 .llO .402187 I 
1.478 .lll .002215 I 

.4250 

.4300 

.435? 
.4400 
,445') 

.814 .a34 .000671 I .6130 1.150 .067 .001342 I 

.A23 .035 .I)00687 I .6200 1.160 .O69 .001364 I 

.832 .035 .000103 I .6250 1.169 .a70 .001366 1 

l.bb7 .I13 .Oir2243 I 
1.497 .114 .002271 I 
1.506 .I16 .002299 I 

825 MILLIMETER PIPE THE FLOU RANGE IS .2700 TO ..0@50 CUBIC HEtEllS PER SECDNO 



Q V HU H Q V HV H a 

l 003478 I 1.1ioa 
.oc3513 1 1.1750 
.003548 I 1.1abo 

.003584 I 1.1850 

.003620 I' 1.1900 

.!I03656 I. 1.1950 

V HV H 

.fJlCO 1.515 all? .002328 I .9900 

.I3150 1.525 .11n, .002357 I .9950 

.8210 1.534 .120 .002386 I 1.0000 

1.852 

f't!: . 

1.000 
1.889 

.1.099 

.175 
.177 
ii78 

2*189 .244 .diIrr857 I 
2.198 .246 .a04199 I 
2.207 .248 .a04941 ! 

.n250 1.543 .I21 .002415 
.83O'J 1.553 .123 .002445 
.a350 1.562 .124 .002474 

: 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 

1.0050 
1.0100 
1.0150 

.1ac 
.1@.2 
.ll34 

2.217 .250 .alU4983 I 
2.226 .253 .005025 I 
2.235 .255 .005067 I 

.a400 

.n45c 
.8500 

I.571 
1.511 
1.59@ 

.12t .002504 

.127 .002534 

.129 .002564 

1.0200 1.908 .11)6 
1.0250 1.917 .167 
1.0300 1.927 .189 

.003692 I 1.2GOG 

.003726 I 1.2050 

.9550 1.599 .130 .GO2594 

.nr;oo 1.609 .I32 .002624 

.6653 1.618 .133 .002655 

1.0353 1.936 .191 
1.0400 1.946 .193 
1.0450 1.955 .195 

.003765 I 1.2100 

.Ot38Jl I 1.2150 
.00303e 1 1.2200 
.003875 I 1.2250 

t.245 .257 .005110 I 
2.254 .259 .005152 I 
2.264 .261 .005195 I 

2.273 .263 .005238 I 
2.202 .265 .005282 I 
2.292 .266 .005325 I 

.n703 1.627 .135 .002686 

.9753 1.637 .137 .002717 

.0003 1.646 .138 .002748 

1.0500 1.964 r197 
1.0550 1.974 .199 
1.C600 1.983 .2oc 

.OG3912 I 1.2300 
.003950 f 1.2350 
.GG3967 

l.G650 1.992 
1.0700 2.002 
1.0753 2.311 

I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

1.24GO 

2.301 .270 .005368 I 
2.310 ,272 .JG5412 I 
2.320 .274 .JJ5456 I 

.lft57 

. A909 

. 4953 

.9000 

.9050 

.9101 

1.656 .14t .002779 
1.665 .141 .a02111 
1.674 ,143 .002842 

.2c2 *004025 

.204 .OO;rO63 

.206 .0041Jl 

1.245G 2.329 .tt6 .Oir550G i 
1.25OiJ 2.338 .279 .0055c4 I 
1.2550 2.348 .281 .GJ5589 I 

1.684 .144 .002874 
1.693 .146 .002906 
1.737 .148 . OC2938 

2.02G .2ofl .00~139 
2.030 .210 .004177 
2.039 .212 .0@4216 

1.2600 2.357 .283 .055634 I 
1.2650 2.366 .205 .a05678 I 
I.2706 2.376 .286 .005723 I 

.9151 1.712 .149 .002971 

.9203 1.721 .151 .003CJ3 

.?250 1.73c .153 .0030X6 

2.048 .214 .004255 
2.058 .216 .004294 
2.067 .218 .004333 

I.2150 2.365 .290 .a35768 I 
1.28OO 2.394 .292 .505814 I 
1.2856 2.404 .295 ;ilQ5859 I 

.93o!l 1.740 .154 .C03069 
.915'J 1.749 .156 .cot102 
.940? 1.758 .15R .003115 

I 
I 

1.0800 
1.0850 
1.0900 

1.0950 
1.1000 
l.lC50 

l.llGO 
1.1150 
1.1200 

2.07E .22c .CG4372 
2.016 .222 .004412 
2.095 .224 .OG4451 

1.29OC 2.413 .297 .OG59C5 I 
1.2950 2.423 .299 .&I55951 I 
1.3GGC 2.~32 .A01 .005997 I 

.9453 
.9500 
.q550 

1.768 
1.777 
1.787 

.159 .003169 

.161 .00?202 

.163 .a03236 

1.1250 2.105 ,226 .GG4491 
1.1300 2.114 .220 .GGc531 
1.1350 2.123 ,232 .004571 

1.3c50 2.141 .3G4 .JC6Oct3 I 
1.3106 2.451 .306 .t0609J I 
1.3150 2.465 .3G8 .G~6136 1 

.9601 1.796 .lhl .003270 
.9650 1.855 .166 .003304 
.970') I.815 .168 .003339 

1.1400 2.133 .232 .OG4612 I 1.3200 2.469 .311 .536183 I 
1.1450 2.142 .234 .a04652 I 1.3250 2.u79 .313 .53623G I 
1.1500 2.151 .236 .OG4693 I 1.3300 2.488 .316 .006277 I 

.975'1 1 .n24 .170 .OOSS73 I 1.1550 2.161 .230' .ot4734 I 1.3350 2.497 .318 .006324 1 
.9600 1.033 .171 .003408 I 1.1600 2.170 .24; .OGC715 I 1.3400 2.357 .320 .006372 I 
.9n=o 1.803 .I73 .003443 I l.lCSJ 2.179 .242 .004816 1 1.345ll 2.316 .323 .ilt6419 I 

825 MILLIWF: TER PImE THE FLOW RAhCE IS .8100 10 1.3456 CUBIC METERS PfC SECOND 



Q v HO 

1.3500 2.525 .325 
1.3550 2.535 ,327 
1.3600 2.544 .330 

H Q 

.OOb467 1 1.5300 

.006515 I 1.5350 
.OOb563 I 1.5400 

1.3650 2.553 .332 
1.3700 2.563 .335 
1.3750 2.572 .337 

.006bl2 I 1.5450 

.006b60 I 1.5500 

.006709 

1.3800 2.582 .340 .006758 
l.lb50 2.591 .342 .006807 
1.39c'J 2.600 .345 .006656 

1.395') 2,610 .347 .006905 
l.bJCli! 2.619 .35G .006955 
1.4055 2.628 .352 .a07005 

1.4100 2.630 .355 .007055 
1.4150 2.647 .35r .007105 
I.4200 2.656 .36C .007155 

1.425') 2.666 .362 .007206 
1.4303 2.675 .365 .007256 
1.4359 2.604 .367 .007307 

1.4400 2.694 ,370 .007356 
I.4459 2.793 .372 .3074(39 
1.45oc 2.712 .375 .007461 

1.455g 2.722 
1.4rioo 2.731 
1.465(J 2.741 

.007512 
.OQ7564 
.007616 

1.470') 2.75c 
1.4753 2.759 
1.4000 7.769 

.a07668 

.007720 

.007773 

I.4852 2.770 
1.490t 2.7H7 
1.495c 7.797 

.007825 

.00787l) 

.007931 

1.5000 2.61;6 
1.5050 2.915 
1.5l'JC ?.A25 

.007964 

.008037 

.oc1)091 

1.5150 2.834 
1.5203 7.843 
1.5?5? 2.8*3 

.37,8 
.380 
.363 

.38f 

.388 

.391 

.393 

.396 
.399 

.4Jl 

.404 

.407 

.409 

.412 

.415 

.008145 

.I101198 
.000252 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

: 
I 

2.890 .426 
2.900 .429 
2.909 .432 .olJl3510 

3.227 .531 .OlG559 I 
3.236 .534 .OlOb20 I 
3.L46 .537 .GlObdZ I 

1.5600 2.918 .434' .008636 
1.5650 2.928 .437 .008692 
1.5700 2.937 .44i .oljn747 

3.255 .540 .010743 I 
3.264 .543 .OlU805 I 
3.274 .546 .Oli867 I 

1.5750 2.946 .442 
1.500c 2.956 ,445 
1.5850 2.365 .44.9 

I 1.7350 

I 1.7400 
I 1.7450 
I 1.7500 

T 1.7550 
I 1.7600 
I 1.7650 

I 1.7706 
I 1.7750 
I 1.78Od 

3.243 .549 .010329 I 
3.29L .552 .JlG992 I 
3.352 .556 .211054 I 

1.5900 2.974 .451 
1.5950 2.904 .454 
1.6000 2.993 .457 

.OO(IR02 
.OOR956 
.OG8915 

.008971 

.009lJ27 

.oi9osc 

3.311 .559 .011117 I 
3.325 .562 .011190 I 
3.33&i .565 .0112u3 I 

1.6050 3.002 .459 . CO9141 
1.6100 3.512 .462 .009198 
1.6150 3.021 .465 b059255 

1.7R50 3.339 .566 .011356 I 
1.7900 3.349 .571 .511370 I 
1.795tl 3.356 .575 .5114?3 I 

1.6200 3.031 .466 .009313 
1.b250 3.040 .471 l 00937c 
l.b300 3.049 .474 .GO942A 

i.8000 3.567 ,578 .a11497 I 
I.OL5fi 3.377 .501 .Jll561 I 
1.8lOG 3.386 ,584 .511625 I 

1.6350 3.059 .477 .OC9486 
1.64OG 3.068 .4a3 . OIL9544 
I.8450 3.077 .483 . OC.96J2 

I.8150 3.395 .5fJ8 .011589 I 
1.8~00 3.&05 .591 .011754 I 
1.8250 3.k14 .594 .011819 I 

1.6500 3.087 .486 .009661 I 1.63Oti 3,423 
1.6550 3.09b .4n9 .099719 I 1.8350 3.433 
1.6600 3.105 .I91 . ori977n I 1.84Ou 3,442 

1.6650 3.115 .494 .059n37 
1.6700 3.124 .497 .OOYfl96 
1.6750 3.133 .500 . O&i9956 

1.8L5G 3.*51 .fio7 .012079 I 
1.6500 3.*bl .blG .Jl2145 I 
1.0550 3.470 .614 .ill221(i I 

1.6800 3.143 .503 .olcJl5 
l.b850 3.152 .5J6 .OlCJ75 
1.6900 3.L61 .5G9 .OlilJ5 

1.86GJ 3.*79 9617 .312276 I 
1.665C 3.C89 .621r .lil2342 I 
1.67GO 3.*3LI .620 .JlZCi9 I 

1.6950 3.171 
1.7FOO 3.180 
1.7t50 3.190 

.512 .OlGl95 

.515 .OlC255 

.519 .a13315 

1.875ir 3.Silfl .627 .~12475 I 
1.88OJ 3.517 .635 .5125+2 I 
1.8650 3.326 .634 .512695 I 

V HY 

2.662 .418 
2.872 .420 
2.881 .423 

H 

.CO6307 

.001361 
.006416 

.a00470 I 1.7?50 
.008525 I 1.7300 

0 u NV H 

1 1.7100 3.199 .522 .010376 I 
I 1.7150 3.258 .525 .010437 I 
1 1.7200 3.218 .528 .010498 1 

.597 
.iGl 
.6C4 

.J11683 I 

.dl19*.3 I 

.lJl2314 I 

025 HILLIMEWR PIPE THE FLOW RLNGE IS t.35ou _ 



Q v HV n a V Ii II V WV ti 

i.n9aa 7.536 .637 .a12675 I 2.0700 3.872 .764 .Gl5205 I 2.25GQ 4.209 .9c3 .G17964 I 
1.n950 3.545 .641 .012743 I 2.0750 3.882 ,768 .Gl5278 I 2.2550 4.218 .907 .iil8344 I 
I.9003 3.554 .644 .012810 I 2.GGOO 3.891 .772 .01535i! I 2.26OG 4.228 .911 .018124 I 

1.9050 3.564 .647 .012877 
1.91o!l 3.573 .651 .a12945 
1.915c 3.512 .654 . at3013 

: 
I 

2.0150 3.9oc .775 .015.426 I 2.2650 4.237 .915 .OlJJZG4 I 
2.0900 3.9lC ,779 .0155OG T 2.2700 4.246 .919 .018285 I 
2.0950 3.919 .763 .015574 I 2.2750 4.256 .923 .GlU365 I 

1.9200 3.592 .658 .013081 
I.9250 3.6ai .661 .013149 
1.9309 3.610 .664 .01321G 

2.1000 3.928 .t(lt l O15649 I 2.2800 4.265 .927 .018446 I 
2.lCSO 3.93n .79i; .015723 1 2.2050 4.215 .931 .JlG527 I 
2.1100 3.967 .794 .015798 I ~2.2900 4.284 .935 .018638 I 

1.9350 3.620 .668 .013286 
1.9400 x.629 ,671 .013355 
1.9453 3.638 .675 .013424 

2.1150 3.957 .798 .015G73 
2.1200 3.966 ,802 .015948 
2.1250 3.975 .005 .016024 

2.295G 4.293 .939 .a16690 I 
2.3000 4.303 ,944 .518771 I 
2;3G50 4.312 .948 .018853 I 

1.9503 3.648 .678 .013493 
1.955E 3.657 .682 .013562 
1.9600 3.667 .685 .013632 

2.1300 
2.1350 
2.1400 

.839 .@ibG99 
.813 .016175 
.817 .a16251 

2.3100 4.321 .952 *II111935 I 
2.3150 4.331 .956 .a19017 I 
2.3290 4.340 .960 .019039 I 

1.9650 3.676 .61)9 .013701 
I.9700 3.685 .692 .a13771 
1.9750 3.695 .696 .013841 

2.1450 4.013 .a21 .016327 
2.1500 4.022 .124 .016403 
2.1550 1.031 .a20 .016479 

2.3750 4.349 .964 eo19ia2 s 
2.3300 4.353 .968 .a19264 I 
2.3350 4.368 .972 .019347 I 

i.9nao 3.704 .699 .a13911 I 2.1600 4.041 .832 .016556 
1.915J 3.713 .703 .013982 I 2.1650 4.050 .836 .016632 
1.990? 3.723 .706 .014052 I 2.1700 6.059 .840 .l?16709 

2.3400 
2.3450 
2.3500 

4.377 .977 .G19430 I 
4.387 .981 .a19513 I 
4.336 .985 .a19596 I 

1.9951 3.732 .710 .014123 
2.0007 3.741 .713 .014194 
2.0050 3.751 .717 .014265 

I 

: 

2.1750 b.069 .a44 .016786 I 2.3550 4.405 .989 .3196BG I 
2.1GOO 4.078 .848 l 016864 I 2.3600 4.415 .993 .a13763 I 
2.1650 4.087 .a52 .016941 I 2.3650 4.424 .998 .019847 I 

2.aloq 3.760 .721 .014336 
2.015C 3.769 .72b .o144ofJ 
2.0209 3.779 ,728 .014479 

2.1900 4.097 0855 .OilJl9 I 2.3700 4.434 l.GG2 .019931 I 
2.1950 4.106 .a59 .017097 I 2.3750 4.*43 1.306 .020016 I 
2.2000 b.116 .b63 .tl7175 I 2.3GOG 4.452 1.010 .02ClOiI I 

2.0250 3.788 .731 .014551 
2.0300 3.797 .735 .014623 
?.G351 3.807 .739 .a14695 

2.2050 4.125 .867 .017253 r 2.3050 4.462 1.015 .02Cl84 I 
2.2100 4.134 .a71 .017331 1 2.3900 b.C71 La19 .02G269 I 

. 2.2150 4.144 .875 .017410 f 2.3950 4.480 1.023 .02C354 I 

2.0400 3.816 .742 .014767 
2.0451 3.826 .746 .oibaso 
2.C500 3.835 .75a .014912 

2.2200 6.153 
2.2250 4.162 
2.2300 4.172 

.879 
.I83 
. a87 

.891 

.a95 

.a99 

.817488 

.a17567 

.017646 

I 2.4000 
f 2.4050 
I 2.5100 

I 2.4150 
f 2.b200 
1 2.5250 

4.49i 1.027 .020439 I 
4.499 l.G32 .G20524 I 
4.508 1.036 .GZOblC I 

2.0550 3.841 .753 .014985 
2.060') 3.854 .757 .01505G 
2.a65J 3.163 .761 .a15131 

I 

: 

2.2350 4.181 
2.2400 4.19c 
2.2450 4.200 

.017725 

.017so5 
DO17884 

4.518 1.040 .02ii695 I 
4.527 1.045 .OZtlGl I 
4.536 1.G49 .52OG67 I 

825 HfLLIHElER PIPE THE FLON RANGE IS 1.8900 TO 2.4250 CUBIC PETERS PCR SECOND 



Q V HV 

1.053 

H 

2.b30') 4.546 
2.4353 4.555 
2. bbO0 4.564 

.020953 
1.050 .021040 
1.062 .021126 

2. bb50 4.574 1.066 
2.45GC 4.583 1.071 
2.155? 4.F93 1.075 

.021213 

.021300 

.021387 

2.4602 4.6t2 
2.46CJ 4.611 
7.b7O'l 4,621 

.021474 

.021561 

.021649 

2.4751 4.630 
2.4AU? 4.639 
?.405’! 4.649 

.0217~7 

.02162b 
.021913 

2.49c: 4.6SO 
2.495[1 b.667 
2.5000 4.677 

I.079 
I.OE4 
i.oen 

1.093 
1.097 
1.101 

1.106 
l.llC 
l.llF 

.022001 
.022089 
.02217a 

2.5057 4.606 1.119 .'I22267 
2.510-J 4.695 1.12b .022356 
2.515: 4.705 i.iza .I?22445 

Q V MY H 

2.5200 4.714 1.133 .622534 
2.5250 4.123 1.137 .022624 
2.5300 4.733 1.142 .022713 

2.5350 
2.5400 
2.5450 

4.742 
4.752 
4.761 

1.146 
1.151 
I. 155 

.022803 
.022893 
.a22983 

Q 

2.6100 
2.6156 
2.6206 

2.6250 
2.6300 
2.6350 

V 

4.882 
4.892 
4.901 

HV 

1.215 
1.22cl 
1.224 

n 

.024172 
9024265 
.524358 

: 
I 

4.911 
4.920 
4.9L9 

4.339 
4.940 
4.957 

1.229 
I.234 
1.238 

*a24451 
.J24544 
.324638 

1.243 .024731 
1.248 .32u825 
I.253 .024919 

I.257 
1.262 
1.267 

.G25313 

.J25IJ7 

.Ji?s2iz 

I 

: 

2.5500 4.770 1.160 .023074 I 2.6400 
2.5550 4.780 1.164 .023164 I 2.6450 
2.5600 4.789 1.169 .023255 f 2.6.5CG 

.iJ23346 

.023437 

.023528 
: 
I 

2.6550 4.967 
2.6600 4.976 
2.6650 4.985 

.023620 I 2.6700 4.995 I.272 .525297 

.023712 I 2.675ti 5.004 l.L7b .325391 

.023aos I 2.6805 5.013 1.281 .a25486 

2.5950 4.854 1.201 .023895 I 2.6R50 5.023 1.266 
2.b000 4.861 I.206 .D23988 I 2.6906 5.532 1.291 
2.6050 6.873 1.2I!l .024080 I 2.b95Li 5.UwZ 1.295 

.025582 

.a25677 

.!I25773 

2.5650 4.798 
2.570t 4.008 
2.5750 4.617 

2.5100 
2.5850 
2.5900 

4.826 
4.836 
b.845 

1.173 
1.178 
1.183 

I.187 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 

: 

: 
I 

I.192 
1.196 

: 
I 

825 nILLIHETEQ PIPE THE CLON RIkCE IS 2.4300 TO 2.6950 CuRIC MEfERS PFR SECOND 





WYORAUL[C PROPERTIES OF Z6NCPETE PIPE 

FRICTION SLOFES ARE BASED ON SCOREI’S FORRULA 

SC3BEI’S FORIRJLA -- +I = t V l 0.010bW / CS ) l . 2 / t 0 / 1000 b l e l.25 

WERE -- V = VELOCITY ( )ErERf PEI SECONO 1 

CS = CQEffICIENt Of REfAPOAtION 

M = MICTEOW SLOPE t REfEPS PER METER 1 ’ 

0 * PIPE OI’AHETER ( NILLIRETERS 1 

AN0 -- ii = fLOW RATE a CUBIC NETERS PER SECOND b 

nv = VELOCIft HEAD ( REtEPS ) 

PIPE CHARACTERISTICS -0 

D= 900 NILLIRETERS 

cs - .wo 

00 INCREnENt - .5250 CUOIC RETERS OER SECOND 

ARCA = .6362 SWARE lYIERS 

H = t .22bltE-02 ) l t Q 0. 2 8 





0 V W H 0 V I-IV Ii 0 V HV H 

,325 .511 .013 .000237 I 1.225 1.926 .I89 .OC3372 I 2.125 3.34G ,569 .Dllrl48 I 
.350 .550 .OlC .000275 I 1.250 1.965 .19? .OOJ511 I 2.150 3.3ao .502 .010388 I 
.375 .589 .018 .000316 I 1.275 2.OC4 .2i5 .OC3653 I 2.175 3.819 .596 .010631 I 

.403 .E29 ,020 .OOO360 I 1.303 2.Ob3 .2l3 .003796 I 2.200 3.458 .610 .OlE677 I 
.b25 .668 .023 .OOObO6 I 1.325 2.083 .221 .003945 I 2.225 3.497 .623 .JllltS I 
.450 .7C? ,026 .000455 I 1.350 2.122 .230 .tJ4096 I 2.250 3.537 ,636 .011377 I 

,475 .747 .026 .000507 I 1.375 2.161 .238 .004249 I 2.275 3.576 .652 .011631 I 
.500 .766 .031 .000562 I 1.600 2.201 .247 .004405 I 2.300 3.615 .a66 .J11888 I 
.525 .825 .035 .000619 I 1.425 2.240 .256 .004563 I 2.325 3.655 .601 .01214'3 I 

.550 .665 .030 .OOC680 I 1.450 2.279 .265 .004725 I 2.350 3.694 .695 .012410 I 
.575 .9Ob .042 .000743 I l.b75 2.319 .27b .051889 I 2.375 3.733 .710 .012676 I 
.600 .943 .045 .000809 I 1.500 2.358 .283 .a05056 I 2.bOG 3.773 .725 .01294b I 

,625 .982 .Ob9 .000070 I 1.525 2.397 .293 .005226 I 2.425 3.812 .741 .013215 I 
,650 1.022 .a53 .000949 I i.550 2.436 .303 .005399 I 2.b50 3.851 .756 .ill3b89 I 
,675 1.061 .057 .001024 I 1.575 2.476 .312 .005575 I 2.b75 3.690 .77l .Jl3766 I 

.700 1.100 ,062 .001101 I I.600 2.515 .322 .005753 I 2.500 3.930 .787 .0140*5 I 
,725 1.140 .066 .OOlll)l I 1.625 2.554 .333 .00593* I 2.525 3.969 .a03 .014328 I 
,750 1.179 .071 .00126b I 1.650 2.59b .343 .006118 I 2.550 b.008 .819 .014613 I 

.775 1.216 .076 .001350 I 1.675 2.633 ,353 .006305 I 2.575 b. 046 .n35 .014901 I 

.a00 1.258 .081 .001438 I 1.700 2.672 a364 .006b95 I 2.6OG 4.067 .85L .Q15191 I 

.625 1.297 .086 .001530 I 1.725 2.712 .375 .006667 I 2.625 b.126 .668 .Jl5465 I 

.850 1.336 .a91 .00162b I 1.750 2.751 .386 .006882 I 2.650 4.166 -884 .015781 1 

.475 1.375 .096 .001721 I 1.775 2.790 .397 .007080 I 2.675 4.205 .901 .016060 I 
.9oll 1.415 .I02 .001a20 I 1.100 2.829 .b36 .007281 I 2.700 4.244 .918 .016382 I 

.925 1.454 .I06 .001923 I 1.625 2.869 .419 .0074(15 I 2.725 4.213 .935 .016687 I 
,950 1.193 .I14 .002028 I 1.850 2e901 .431 .007691 I 2.750 4.323 .952 a016995 I 
.975 1.533 .I20 .002136 I 1.875 2.9b7 .CC3 .007900 I 2.775 4.362 .970 .a17305 I 

1.000 1.572 .126 .012247 I 1.900 2.967 .455 .oa1113 I 2.600 4.40¶ .987 .01761t3 I 
1.025 1.611 .132 .002361 I 1.925 3.026 .b67 .008327 I 2.825 4.441 I.005 l 0lt93b I 
1.050 1.650 .l39 .002b78 I 1.950 3.065 .479 .0015*5 I 2.650 4.480 1.023 .016253 I 

10'175 
1.100 
1.125 

1.150 
1.175 
1.200 

1.690 .146 .002597 I 1.975 3.104 
1.729 .152 .002119 I 2.000 3.144 
1.768 .I59 .002644 I 2.025 3.163 

491 
:504 
.516 

l 008766 I 2.175 1.519 l.J41 .016575 I 
.008989 I 2.900 5.559 1.059 .918899 I 
l 009215 I 2.925 1.594 1.077 .019227 I 

1.806 ,167 .002972 I 2.050 3.222 .529 l 009444 I 2.950 4.637 l.J96 .019557 I 
1.8b7 .I74 .003103 I 2.075 3.262 .542 .009676 I 2.975 6.676 1.115 .019889 I 
1.686 .181 .003236 I 2.106 3.361 .555 .009910 1 3.000 b.716 I.133 .a26225 I 

900 MILLIMETER PIPE THE FLOW RLNGE IS .3259 10 a.0000 CUBIC METERS PER SECOND' 



0 v HV I4 0 V W n .a u HV H 

3.025 4.755 1.152 .a20564 I 3.100 6.673 1.210 .a21596 I 3.it5 4.991 1.270 .022654 I 
3.050 4.794 1.172, .020905 I 3.125 4.912 1.23II .021946 I 3.200 5.030 1.29G .023012 I 
3.075 4.834 1.191 .021249 I 3.150 4.951 1.250 .t22296 1 3.225 5.069 1.310 .a23373 I. 

90’) PlLLIWFIER PIPE THE FLOW RINGE IS s.6250 To 3.225C CUBIC METERS PtiR SLZOND 



HEIRIC TABLES 

HXOR4ULIC PROPERTIES OF CONCcEiE PIPE 

FRICTION SLOFES &RE RISE0 ON SCOOEY’S FORWLA 

SWBEY’S FORHULA -- H = t v l 0.010447 / cs 1 l * 2 / t 0 / 1000 1 l . 1.25 

WHERE -- V = VELOCI-TY t MEYERS PER SLCONO ) 

CS = COEFFICIENT OF REtARO4tION 

b = FRICTION SLOPE ( NETEPS PER HETER 1 

0 = PIPE DIAHETER t ‘HILLIHETERS 1 

AND -- C * FLOW RATE I CUBIC NETERS PER ‘SECOND b 

HV = VELOCITY nE40 t MEtEiS 1 

PIPE CH4RACfERIStICS -- 

II= 975 HILLIHEfERS 

cs = ,370 

Oa INCRErlFNT = .025C CUBIC HETERS PER SECOND 

AQE4 = .?466 SQUIRE HifERS 

H = t .14762E-02 1 l I 0 .@ 2 I 





Q V HV Ii Q V W H a V HV n 

.37f .502 .a13 .0002!lS I 1.275 1.708 .149 .002400 I 2.175 2.913 
.401 .536 .015 .000236 I 1.300 l.?Cl .155 .a02495 I 2.200 2.947 
.425 .569 .017 .000267 I 1.325 .I.775 .161 .002592 I 2.225 2.995 

.45r) .6C3 .a19 .000294 I 1.350 1.808 .167 .002690 y 2.250 3.014 

.475 .636 .021 .000333 I 1.375 1.842 .173 .tO2791 I 2.275 3.047 
.503 .670 .023 .003369 I 1.400 1.875 l 179 .OilZ693 I 2.300 3.tc)t 

.433 

.443 

. 453 

,463 
,473 
.464 

.006963 I 
.OD7145 I 
.oa73cle I 

.05?473 I 
.Olj7640 I 
.307859 I 

.525 .7c3 .025 .000407 I 1.425 1.909 .186 .a02998 I 2.325 3.llcr .*94 .JJ7981 I 

.553 ,737 .a20 .005447 I 1.450 1.942 .192 .003104 I 2.350 3.148 .5G5 .008152 I 
,575 .770 .03t .OOOb88 I 1.475 1.976 .199 .Oci3212 I 2.375 3.181 .516 .508327 I 

.603 .nc4 .033 .000531 I 1.500 2.009 .206 .a03321 I t.400 3,214 .527 .0085133 I 
,525 .837 .036 l 000577 I 1.525 2.043 .213 .063433 I 2.425 3.?.*8 .538 .GG86Iil I 
.655 .F71 .039 .005624 I 1.550 2.J76 .?2Z .OG3547 1 2.450 3.2Al .549 .Od8l361 I 

.675 .904 ,042 .OOC673 r 1.575 2.llC .227 0003662 I 2.475 3.315 .ibii .JL9rl43 I 

. 701 .93S .045 .000723 I 1.600 2.143 ,234 .C03779 I 2.503 3.3oR ,571 .509226 I 
,725 .971 ,048 .000776 I 1.625 2.176 .241 .G0389B I 2.525 3.382 .i83 .OJ9412 I 

,752 l.!lC5 .a51 .ooaB30 I 1.650 2.21ci .2't9 .,cOcrJl9 I ?.550 3.415 .595 .JG9599 I 
,775 1.038 .GC5 .000817 I 1.675 2.243 .257 .004142 I 2.575 3.449 .606 .009788 I 
. qoc t.071 .G59 .oon945 I 1.700 2.277 .264 .Ot4266 I 2.6GG 3.bJC .618 ,;a9979 I 

,625 1.135 .062 .FO1015 I 1.725 2.310 .272 .054393 r 2.. 625 3.316 .b3G .010172 I 
,95!! 1.130 .96C .001067 I 1.750 2.344 .29d .OC4531 I 2.650 3.5b9 .iiC2 .31L367 i 
.175 1.172 .O'O .ilo113il I 1.775 2.377 .2@8 .tG4651 I 2.675 3.583 .654 .01;5ti3 I 

.QO'J 1.2:5 .a74 .001196 I 1.000 2.411 .296 .OC4783 I 2.700 3.616 .067 .ulr;762 I 
.925 1.239 .070 .001263 I 1.825 2.444 .305 .OOL917 I 2.725 3.650 .h79 .JlG902 i 
.95a 1.272 .583 .001332 I 1.850 2.478 .313 .005552 I 2.750 3.663 ,691 .011164 I 

,975 1.3;16 ,687 .001403 I 1.875 2,511 0321 .005190 I 2.775 3.7t7 .7G4 .Jli36H I 
1.00: 1.339 .091 .001476 I 1.900 2.545 .szo .OC5329 I 2.800 3.75c .717 .J11574 I 
1.025 1.373 ,096 .001551 I 1.925 2.578 ,339 .a(35470 I 2.825 3.704 .73G ..l1:701 ; 

1.050 1.406 .lOl .a01628 I 1.95J 2.612 .348 .a05613 1 2.A5i 3.n17 . 743 .kill991 I 
1.075 :.*so .106 .0017t6 I 1.975 t.b45 ,357 .JO5758 I 2.875 3.851 .75b .312232 I 
l.lO'J 1.473 ,111 .001786 I 2.003 2.579 .36t .cc59;5 I 2.900 3.R64 ,169 .Ll2415 I 

1.125 1.507 .116 .001866 I 2.025 2.712 .375* .a06053 I 2.925 3.918 ,782 .012630 I 
1.159 : .54C ,121 .001952 I 2.050 2.746 .3d4 .CJ6234 I 2.950 3.351 .796 .rjl2847 I 
1.175 1.574 .126 .00203S I 2.t75 2.779 .394 .ti6356 I 2.975 3.985 .009 .Jl3005 I 

1.210 1.607 ,132 .a02126 I 2.100 2.813 ,403 .006510 I Z.COir 4.018 .623 .513266 I 
1.225 i.641 ,137 .002215 I 2.125 2.846 .413 .QC6666 I 3.C2; 4.i52 .a37 .li1350r) I 
1.250 1.674 ,143 .0@2307 I 2.150 2.eflo .423 .OGbSZI I 3.C5J 4.085 .651 .013732 I 

975 HILLIMFTEF PXDE THE FLOW PANGE IS .3750 TO 3.3500 CUBIC HElt'RS PFR SECOND 



Q V HV H 

3.075 4.119 .865 .013959 
3.100 4.152 .cl79 .014lr)6 
3.125 4.lOC ,093 .OlbSl6 

3.151 
3.175 
3.200 

4.219 
4.252 
4.286 

.907 .0146bl 
.922 .Olcr881 
.936 .015116 

3.225 4.319 .951 .015354 I 3.490 4.621 I.080 .017571 F 3.675 4.922 1.235 .a19937 E; 
3.250 4.353 .966 .a15592 I 3.475 4.654 l.lG4 .017826 I 3.7OG 4.956 1.252 .0.2G209 I 
3.275 4.386 .981 .015833 I 3.500 4.688 1.12C .018014 I 3.725 4.989 1.269 .020483 I 

a 

I 3.30G 
I 3.325 
I 3.350 

I 3.375 
I 3.400 
I 3.425 

V IiV H 

4.420 .996 .016076 
4.453 1.011 .01632C 
4.487 1.026 .a16567 

4.520 
4.554 
5.58Z 

1.041 
t.057 
l.G?3 

.016815 
.017065 
.0173L7 

I 
I 
1 

: 
I 

0 v HV 

3.525 
3.550 
3.575 

4.721 
4.755 
4.7llI3 

1.136 
1.152 
1.169, 

3.6OU 4.622 1.185 
3.625 4.855 1.201 
3.650 4.069 1.218 

H 

.018343 I 
.Jt86ils r 
.Jt8667 I 

.019132 I 

.OL9396 I 

.OL9667 I 

975 MILLIMETER PIPE THE FLOW RANGE IS 3.0750 to 3.72.50 CUBIC METERS PER SLCDND 



METRIC TaaLES 

HYORAULIC PRDPERTIES OF CbNCMTE PIPE 

FRICTXON SLOPES ARE BASED OR SCOREV’S FORWLJL 

SC3OEV’S FORMULA -- H = t V 9 O.OlOIb? / CS J l m 2 / t 0 / 1000 I l m 1.25 

WHERE -- V = VELOCITY t METERS PEP SECONO J 

CS = COEFFICIPNl OF R~tAfXJAlION 

H = FRIClltOM SLOPE t HEfERS PER HETFR J 

0 = PIPE DIAMETER t NILLtnElERS B 

AN0 -- 0 = FLOW RATE f CUBIC HETTRS PER SFCONO t 

HV = UE&OCItY HEAO I METERS 1 

PIPE CYARACTERISTICS -- 

0 = 1050 JlILLIMEtEPS 

cs = .370 

09 INCREMENT = .6250 CUBIC HPTERS PER SECOND 

AREA l .6659 SQUARE METERS 

H = t .laRabL-lt J l t a l . 2 J 





(I V HV H 0 V t4 a V tlV H 

.450 .52@ .014 .001J233 I 1.350 1.559 .124 .001823 I 2.25C 2.596 .344 .a45065 I 
,415 .549 .015 .003226 I 1.375 1.588 .129 .001891 I 2.275 2.527 ,352 .555178 I 
,509 .577 .017 .00@250 I 1.400 1.617 .133 .OC1961 I 2.300 2.656 .360 .a05292 I 

,525 ,606 .a19 .000276 I 1.425 1.646 .138 .U02031 I 2.325 2.685 .567 .005408 I 
,550 ,635 .021 .0003@3 I 1.450 1.675 .1*3 .a02103 I 2.35G 2.?lu .575 .UO5525 I 
.575 .664 .022 .000331 I 1.475 1.703 .148 .a02177 I 2.375 2.7c3 .383 .005643 I 

.600 
,625 
.650 

,693 
.722 
. 751 

.780 
.UOI 
.837 

.024 .000360 I 1.500 1.732 . 153 .a02251 I 2.400 2.772 ,392 .005762 I 

.027 .000391 I 1.525 1.761 .158 .002327 I 2.425 2.6lll .COO .JG5883 I 
.a29 .000423 I 1.550 1.790 .163 .0024tl3 I 2.450 2.829 .4Q8 .506055 I 

,675 
,700 
,725 

,031 .000456 I 1.575 1.819 .¶69 .OQ2482 I 2.475 2.858 .416 .006128 1 
.033 l 000490 I 1.too 1.848 .t74 .0025bl I 2.500 2.087 .425 .a06253 I 
.036 .a00526 I 1.625 1.877 .180 .002642 I 2.525 2.916 .433 a006378 I 

.750 .866 .038 .a00563 I 1.650 1.906 .185 .002724 I 2.550 2.945 .442 .0065G5 I 
.775 .u95 .041 .000601 I 1.675 1.934 .191 .0028llt I 2.575 2.974 0451 .006633 I 
. no0 .924 .a44 .000640 I 1.700 1.963 .196 .002891 I 2.600 3.003 .c60 .a06763 I 

.a25 .953 .046 r000681 I 1.725 1.992 .232 .002977 I 2.625 3.032 .468 .096893 I 

.r151 .962 .a49 a000723 I 1.750 2.021 .209 .a03064 I 2.650 3.060 .477 .OU7J25 I 

.OT5 1.011 ,052 .a00766 I 1.775 2.050 .214 -GO3152 f 2.675 3.089 .*86 .a07159 I 

.900 i.cs9 .055 .000610 I 1.800 2.079 .22C .a03241 I 2.700 3.118 .496 .oil7293 I 

.925 1.068 .058 .000856 I 1.825 2.108 ,226 .003332 I ?.725 3.147 .505 .a07429 I 

.95a 1.097 .061 .000903 I 1.850 2.136 .233 .OE3424 I 2.750 3.176 0514 .a07566 I 

,975 1.126 .065 .a00951 I 1.175 2.165 .239 .a03517 I 2.775 3.205 l 523 .507754 I 
1.080 1.155 .068 .001ooa I 1.980 2.i94 .245 .0036%1 I 2.800 3.234 .533 .007843 I 
1.025 1.184 ,071 .001051 I 1.925 2.223 .252 .003707 I 2.825 3.262 .542 .007984 i 

1.050 1.213 .075 .001103 I 1.950 2.252 .258 .003804 I 2.050 3.291 .552 .008126 I 
1.075 1.241 .079 .001156 I 1.975 2.211 .265 .06390# I 2.875 3.326 .362 .PO8269 I 
1.100 1.270 .082 .001210 I 2.000 2.310 .272 .004002 I 2.900 3.349 .572 .OJ8413 I 

1.125 1.299 .086 .101266 I 2.025 2.339 .279 .004102 I 2.925 3.370 ,582 .008559 I 
1.150 1.321 .09c .a01323 I 2.050 2.367 .216 .OG42J4 I 2.950 3.Sd7 .592 .008756 I 
1.175 1.357 .a94 .0013ll I 2.075 2.396 .293 .a04307 I 2.975 3.436 .602 .a08854 I 

1.200 1.366 .098 .a01441 I 2.100 2.425 .300 .OO4412 I 3.000 3.+65 .612 .009OJ4 I 
1.225 1.415 .102 .001501 I 2.125 2.454 .307 .004517 f 3.625 3.493 .622 .JO9154 I 
1.250 1.444 .106 .001563 I 2.150 2.483 .314 .004624 I 3.050 3.522 .ti32 .009306 I 

1.275 1.472 .lll .a01626 I 2.175 2.512 .322 .a04733 I 3.G75 3.551 ,643 .JO9460 I 
1.103 1.501 .115 .001691 I 2.200 2.541 .329 .004842 I 3.IOO 3.580 .653 .JO9614 I 
1.325 1.530 .119 .a01756 I 2.225 2.570 .337 .004953 f 3.125 3.509 .664 .OO977G I 

lG50 ~ILLIRETER PIPE IHE FLOW RANGE IS .45@0 TO 3.1250 CUBIC METERS PER SEClNLl 



0 v HU H a V 

3.550 4.100 
3.575 4.129 
3.t00 4.158 

WV Ii 

.857 .012608 I 

.869 .a12786 I 
. ml .012965 I 

U 

3.9SG 
3.975 
1.000 

V HV n 

(r.562 1.061 .015609 I 
6.591 1.074 .3158li7 I 
5.619 1.088 .016057 I 

.a93 .0131b6 t 4.025 b.648 l.ltil .016257 
.906 .013328 I 4.05t .4.67? 1.115 .il16bd9 
.918 .013511 I 4.675 0.706 1.129 .tl6612 

.93L .013696 1 be lob b.735 

.943 .013181 I b.125 b.764 

.956 .014068 I 4.150 4.193 

1.143 
1.157 
l.i71 

1.185 
1.199 
1.213 

.a16817 

.Jl7023 
.017230 

.969 .Olbi57 I 4.175 4.822 
.98Z .Olbbb6 1 4.200 4.85U 
,995 .ii14537 I 4.225 b. 879 

.01743R 

.017647 
.017858 

l.OJI) .014829 I u.250 4.90e I.228 .01007G I 
1.021 .015022 I 4.275 4.937 1.242 .Jl8283 I 
11034 .015216 I 6.300 4.366 1.257 .SlBb98 I 

3.159 
3.175 
3.200 

3.63Q 
3.667 
3.696 

.675 .009927 
.685. .010065 
.696 .OlOZbS 

: 
I 

3.225 3.724 .701 .010405 
3.250 3.753 .718 .OlO567 
3.275 3.702 .729 .010730 

3.30') 3.111 .7bO .01019b 
3.325 3.1140 .752 .011060 
3.353 3.86Q .763 .a11227 

3.375 3.898 .7Ib .011395 
3.400 3.927 .7R6 .011565 
3.425 3.955 .797 .011735 

3.450 3.904 .a09 .011907 
3.475 4.013 .I21 .012Odl 
3.500 4.@12 .n33 .Cl2255 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

3.525 4.071 .845 .OlZbSl I 

3.625 4.186 
3.650 4.215 

1.047 .015412 I 4.325 4.995 1.272 .i16713 i 

3.675 .4.214 

3.700 4.273 
3.725 4.302 
3.750 4.331 

3.775 4.360 
3.800 4.388 
3.825 4.417 

3.050 b.bb6 
3.075 4.475 
3.900 4.504 

3.925 4.533 

lC5C PXLLIMETER PIPE THE FLOW RANGE IS 3.1500 TO b.325G CUBIC HEfEr;t PEC SEC3NO 



METRIC TABLES 

HYOPAULIC PROPERTIES OF CONCFETE PIPE 

‘FRICTION SLOPES ARE BASE0 ON SCOBEV’S FOQHULA 

SCOBEV’S FOQWJLA -- H = ( v l o.t10447 / cs ) +* 2 / ( 0 / lOOA ) l @ 1.25 

WHERE -- V = VELOCITY t METERS PER StCONO 1 

es = COEFFICIENT OF ?ETARDATfON 

H = FRICTION SLOPE t WETERS PER HETER 1 

0 = PIPE OIAHETER I HILLI’iETERS I 

AN0 -- C = FLOW RATE I CUBIC HETERS PER SECONfl 1 

MU = VELOCITV HEAD t WETERS ) 

PIPE WARACTERISTICS -- 

0 = 1125 HILL,IHETEtS 

cs = .370 

9Q INCREHENT = .0250 CUBIC HETFRS PER iECON0 

AQEA = .9940 SOUARE HETERS 

M = t .69642E-OS D l I 0 .@ 2 D 





0 

.500 .503 .a13 .005174 I 1.400 1.408 .I01 

.525 .52R .014 .a00192 I 1.425 1.434 .I&5 
.550 .553 ,016 .000211 I 1.450 1.459 .I08 

.575 .570 .(I17 .000230 I 1.475 1.484 .I12 .001515 I 2.375 2.389 .291 .003928 I 
.600 .604 .019 .a00251 I 1.500 1.509 .I16 .001567 I 2.400 2.414 ,297 .00~011 I 
.625 .FZ9 .a20 .000272 I 1.525 1.534 .12C .OGl620 1 2.425 2.440 .303 .004095 I 

.651! .654 .022 .900294 I 1.550 1.559 .lZlr' .001673 I 2.450 2.465 .JlO .OU418C 1 

.675 .F79 .a24 .000317 I 1.575 1.584 .I28 .OGl728 1 2.475 2.r90 .316 .OOut66 I 
.7C? .704 .t25 .ooc341 I 1.600 1.610 .I32 .001783 I 2.500 2.515 .322 .OU4353 I 

.723 .729 .a27 .a00366 I 1.625 1.635 .136 .OCl839 I 2.525 2.51t ..329 .JlJClZir I 

. 75c .755 .0?9 .ooc392 I 1.650 I.660 .I40 .!I61896 I 2.550 2.565 .335 .004528 I 

.775 .?OO .031 .00'54lR I 1.675 1.685 .I45 .001954 I 2.575 2.590 .342 .OO'+blB I 

.90: .a05 .033 .000446 I 1.700 1.710 .149 .dO2413 I 2.600 2.616 .349 .3047~6 I 
.925 .030 .a35 .000474 I 1.725 1.735 .153 .OCZG72 I 2.625 2.641 .J55 .UL4799 I 
. n*o .855 .037 .CO'1503 I 1.750 1.761 .150 .062133 1 2.65ii 2.566 .162 .lld4691 I 

.9?5 .ant .039 .a00533 I 1.775 1.786 .I63 *go2194 f 2.675 2.691 .369 .ou4903 I 
< .903 .905 .C42 .0011564 I 1.800 1.811 .167 .002256 I 2.7011 2.716 .376 .a05077 I 

.92< .931 .a44 .a00596 I 1.825 1.836 .I72 .10232t I 2.725 2.741 .383 .ia5171 I 

.950 

.975 
l.JOC 

l.r125 
I.759 
1.075 

l.lO? l.lC7 .062 .000843 I 2.ooc 2.012 .206 .OC27Y6 I 2.900 2.317 .434 .555857 I 
1.125 1.132 ,065 .OOOfJ~l I 2.025 2.037 .212 .002656 1 2.925 2.443 .441 .005958 I 
1.15: I.157 ,068 .000921 I 2.t50 2.862 .217 .062927 I 2.950 2.960 .u49 .Oi16Jbl I 

1.175 1.182 
1.2ocJ 1.207 
1.225 1.232 

I.?59 I.250 
1.275 1.2@3 
1.303 l.JGI 

1.325 1.333 
I.359 I.350 
1.375 1.3e3 

.a71 

.074 

.077 

.041 

.004 

.087 

.a91 

.094 

.a91 

.00@961 I 2.075 2.017 .222 .oc2999 I 2.975 2.393 .*57 .006164 I 

.001003 I 2.100 2.113 .ZZ7 .OG3071 I 3.000 3.01n .‘a64 .006268 I 

.001045 I 2.lZ5 2.138 .233 .oa3145 1 3.t25 3.043 .+72 .OU6373 I 

.0010198 I 2.150 2.163 .231r' .003t19 I 3.050 3.llh8 .&I30 .a36478 1 

.001132 I 2.175 2.188 .244 .a03295 1 3.075 3.033 .488 .006585 I 

.801177 I 2.200 2.213 .25: .llJ3371 I 3.100 3.119 .u96 .366693 I 

.001223 I 2.225 2.238 .255 .403448 I 3.125 3.1*(r .SJ4 .JO6851 I 

.001269 I 2.250 2.264 .261 .OG3526 I 3.15t 3.169 .512 .Oib910 I 

.001s17 I 2.275 2.289 .2b7 .003631 I 3.175 3.194 .52G .557320 I 

V 

.956 .047 

.901 .(J49 
l.GO6 .052 

?.CSl .054 
I.056 .a57 
l.r!Il .060 

H 

.00?629 I 

.000642 I 

. 004696 I 

.@00732 I 

.000758 I 
.?00805 I 

a V MU H 0 V HV H 

.001365 I 
001414 I 

:001464 I 

2.300 2.314 .273 .003684 I 
2.325 2.339 .279 .003765 L 
2.359 2.364 .285 .003846 I 

1.850 1.861 .177 .002394 I 2.750 2.767 .39c .JG5267 I 
1.875 1.0116 .I81 .002448 I ct.775 2.712 .397 .JG5363 I 
1.900 1.911 .lR6 ,G@2514 I 2.660 2.517 .40* .GO5460 I 

1.925 1.937 .19f .002581 I 2.n25 2.842 .Cl.? .i1lJ5558 I 
1.950 1.962 .I96 .002648 I 2.850 2.867 .c19 .Jir5657 I 
1.975 1.987 .2&l .002716 I 2.875 2.692 .u26 .OCi5756 I 

1125 MILLIHETER PI'E TM'! FLOW RANGE IS .5COO TO 3.1750 CUBIC HETERS PEk SECOMO 



0 V 

3.200 3.219 
3.225 3.244 

HV H 

.526 .00'131 
.536 .00?243 
.545 .007356 

.553 .007470 

.562 .007564 
.5ro .a07699 

.579 .OO?Rl6 

.568 .a07933 
.596 .@08051 

,605 .006169 
.614 .0062r)9 
.623 .008410 

.632 .008531 

a V 

3.600 3.823 
3.625 3.848 
3.850 3.873 

3.675 3.896 
3.900 3.923 
3.925 3.949 

3.950 3.974 
3.975 3.999 
b.GOO 4.024 

4.025 4.049 
4.050 4.074 
4.075 4.100 

4.100 4:125 

HV H 

.?b5 
.755 
.765 

.OlG056 

.OlCl89 

.OlC323 

.775 .01L457 
.785 .OlG593 
.7ps .010729 

.0:5 .ClC866 
.a15 .011004 
.625 l 011143 

.836 .ollta2 

.646 .Oltb23 

.a57 .011565 

.867 .011707 

.a70 ..011650 

. 88r) .a*1994 

a V HU 

.999 

n 

.J13483 

.a13636 

.013?91 

.a13946 
.'ill41!33 
.Olb260 

: 
I 

: 
I 

I 

: 

: 
I 

: 
I 

I 

: 
I 

4.bOG 4.b26 
b.b25 b.b52 
1.k50 4.477 

1.315 
1.021 

4.475 4.302 
4.500 b.527 
4.525 b.552 

1.333 
1.045 
1.G56 

c.550 4.577 1.060 .o1r41a 
4.515 4.603 1.080 .Ql4577 
4.600 4.628 1.392 .@I14736 

b.625 
4.650 
4.675 

1.653 
4.678 
4.703 

4.728 
4.753 
4.719 

1.103 .Jl4897 
1.115 .a15058 
1.127 .a15221 

b.700 
4.725 
4.t50 

1.139 .01536b I 
1.152 .015548 I 
la164 .a15713 I 

3.25rJ 7.270 

3.275 3.295 
3.300 3.320 
3.325 3.345 

3.350 
3.375 
3.400 

F.370 
3.395 
1.420 

3.425 3.446 
3.459 3.471 
3.475 3.496 

3.5oc 3.521 
3.525 3.546 
3.550 3.571 

3.575 3.597 
3.600 3.622 
3.625 3.647 

3.650 3.672 
3.675 3.697 
3.toa 7.722 

3.725 3.747 
3.750 3.773 
3.775 3.798 

I 
I 
.I 

I 
I 
I 

I 

: 

I 

: 

.d99 .OlZiSS I 4.775 4.804 1.176 .015679 I 

.910 .012285 I 4.800 4.629 1.188 .a16046 I 
.921 .012432 I 4.825 4.65b 1.201 .a16213 I 

I 4.850 4.879 1.213 .016362 
I 4.875 4.901 1.226 .016551 
I 1.900 4.929 1.239 .016721 

1.925 4.955 1.251 .016892 
4.950 4.96G 1.264 .Olt064 
4.975 5.OG5 i.277 .Oli23? 

.641 .008653 
.650 .008777 

4.125 4.150 
4.150 4.1?5 

.659 .008901 

.669 .009026 

.678 .009151 

.687 .009278 
.697 .009406 
.I06 .009534 

.716 .009663 
.725 .009793 
.I35 .009924 

4.175 4.200 
I 
I 

4.200 4.225 
4.225 4.250 

I 
I 
I 

4.250 4.276 .932 
l 943 
.954 

.012579 
l 012728 
.012177 

4.275 4.301 
4.300 . 4.326 

4.325 4.351 .965 a013027 
4.350 4.376 .976 .013178 
4.375 4.401 .9b? .01333Q 

: 
I 

: 
I 

1125 HILLIME~ER PIPE THE FLOW RINGE IS 3.2000 TO 4.915C CUBIC METERS PEE SECOND 



METRIC TABLES 

HVORAULIC PROPERTIES OF C3YCPElE DIPE 

FRICTION SLOFES ARE BASED ON SCOBEV’S FORMULA 

SCOLV’S FORMULA -- n = t v l 0.010117 / cs 1 c+ 2 I t 0 I lUD0 b l * I.25 

WERE -- V * VELOCIlV f HEfERS PE? SECONO 1 

cs = COEFFICIENT OF RETAROATION 

M 0 FRICTION SLOPE t WETERS PER METER 1 

’ 0 0 PIPE OfAHEtER t RILLtMEtERS B 

AN0 -- 0 = FLOW RATE t CUBIC HElERS PER SECONO a 

MY = vELOCIfV HEAD t HETESS b 

PIPE CHARACTERISTICS -- 

0 = 1200 HILLIHETERS 

cs = .STO 

PQ INCREMENT * .0250 CUBIC METERS PER SECOND 

aREA * 1.1310 SQUARE METERS 

H = t rrt962?L-03 B l t Q I* 2 ) 





P V W H Q V HV H 0 u HY H 

l 575 .508 .a13 .000164 I 1.475 1.3t4 .a07 .001080 I 2.375 2.100 .225 
.600 

.Od2799 I 
.531 .014 .a00179 I 1.500 1.326 .09t .OGlll7 I 2.404 2.122 .230 .a02859 I 

.625 .553 .016 .OOJl94 I 1.525 1.348 ,093 .001154 I 2.425 2.te4 .234 .dO2918 I 

,650 .5?5 .Ol? .000210 I 1.550 1.370 
.675 .597 .016 .000226 I 1.575 1.393 
,700 r619 .oto .a00243 I 1.600 1.415 

.096 .001192 I 2.450 2.166 .239 

.099 .001231 1 2.475 
.002S?9 I 

2.188 .244 .00304lJ I 
.lC2 .001270 f 2.500 2.210 .249 .903132 L 

l ?25 .641 .a21 .000261 I 1.625 1.437 .105 .oa1310 I 2.525 2.235 .254 .a;3164 1 
.750 .663 .022 .000279 I 1.650 1.459 .t01 .ou1351 I 2.550 2.255 .259 .00322? I 
.??5 .685 .a24 .000298 I 1.675 1.481 .112 .a01392 I 2.575 2.??? .264 .003291 I 

.800 .?O? .026 .000318 I 1.700 1.503 .115 .001434 I 2.605 2.299 .269 .003355 I 

.825 .729 .027 .000338 I 1.725 1.525 .119 .001477 I 2.a25 2.321 .275 .003420 I 
,850 .?52 .029 .CO@359 I 1.750 1.547 .122 .001520 I 2.650 2.343 .280 rJ03485 I 

.875 .774 0031 .000380 I 1.775 1.5b9 .126 .0015M T 2.675 2.365 .285 .ilo3551 1 

.900 ,796 .032 .oooco2 I 1.800 1.592 .129 .001608 I 2.700 2.387 ,290 .003610 I 
,925 .818 .034 .000525 I 1.825 1.614 .133 .001653 I 2.725 2.409 .296 .503685 I 

.950 .n4c .036 .000448 I 1.850 1.b36 .136 .001698 I 
.975 .862 .038 .a00472 I 1.875 1.658 .140 .001745 I 

1.000 ,884 .040 l OOOC96 I 1.900 1.b80 .144 .001?92 I 

1.025 .906 .042 .000521 I 1.925 1.7E2 .¶*8 .OUl839 I 
I.059 .928 .044 .000547 I 1.950 1.724 .152 .001887 I 
1.075 .951 .046 .000574 I 1.975 1.746 .155 .001936 I 

2.750 
2.775 
2.800 

2.825 
2.856 
2.875 

2.432 .301 .00.3?53 I 
2.454 .307 .003822 I 
2.476 .312 .JO3891 I 

2.498 .318 .OOSQbl I 
2.520 .324 .504031 I 
2.342 .329 .Uo4lir2 I 

l.lOD .973 .048 .000600 I 2.000 1.768 .159 .a01985 t 2.900 2.564 ,335 .0041?4 I 
1.125 .995 .a50 .000628 I 2.025 1.790 .i63 l 002035 I 2.925 2.586 l 341 .ilG424b I 
1.150 1.017 .a53 .000656 I 2.050 1.813 .167 .002086 t 2.950 2.bil8 .347 .JO4319 I 

1.175 1.039 .055 .000665 I 2.075 1.835 .172 .00213i I 2.975 2.639 .353 .064392 I 
1.200 1.061 .a57 .aoa71s I 2.1aa 1.857 .I76 .002189 S 3.000 2.653 .359 .0344bb I 
1.225 1.083 .060 .000745 I 2.125 1.879 .180 .a02241 I 3.t25 2.675 .365 .004541 I 

1.250 1.105 .062 
1.275 1.127 .065 
1.300 1.149 .067 

.000775 I 

.8@0807 1 

.000039 I 

.000871 I 
.00090(, I 
.a00931 I 

.0009?3 I 

.001008 I 

.oaro43 I 

2.150 1.901 .184 .002294 t 3.050 2.b97 .371 .OO4617 I 
2.175 1.923 .109 .a02348 I 3.0?5 2.719 .377 .004693 I 
2.200 1.945 .193 .002402 I 3.100 te741 .383 .0047b9 1 

1.325 1.172 
1.350 1.194 
1.175 1.216 

.070 
.073 
.075 

.078 
.081 
.004 

2.225 1.467 .197 .402&57 t 3.125 2.7b3 .389 .a04846 I 
2.250 1.909 .202 .002512 I 3.150 2.785 .395 .004924 I 
2.275 2.012 .206 .002569 T 3.175 2.807 .402 .005003 I 

1.400 1.238 
1.425 1.260 
1.450 1.282 

2.380 2.034 ,211 .a02625 I 3.200 2.829 .4o8 .005082 I 
2.325 2.056 .215 .902683 I 3.225 2.852 .414 .505162 I 
2*350 2.078 .220 .902741 I 3.250 2.674 r421 .Oll5242 I 

1200 WILLIllElER PfDE THE FLOW RANGE IS r5750 10 3.2500 CUBIC mTERS PER SEClWO 



0 v HV H a V MY H a Y HV H 

3.275 2.896 .427 .005323 I 4.100 3.625 .67C .001342 I 4.925 4.355 .967 .012037 I 
3.3oc 2.910 .434. .005404 I 4.125 3.647 .678 .0084*b I 4.950 4.377 -976 .012160 I 
3.325 2.940 .441 .005107 I 4.150 3.669 .b86 .008547 1 4.975 4.399 .986 .OI2283 I 

3.350 2.962 .447 .005569 I 4.175 3.692 .695 .008650 I 5.000 4.421 .996 .012407 I 
3.375 2.984 .454 .005653 I 4.200 3.715 .703 .00875k I 5.025 4.443 1.006 .512531 I 
3.4011 3.006 .461 .005737 I 4.225 .3.?36 .711 .001159 I. 5.05il 4.465 l.ill6 .012656 I 

3.425 3.02rl .467 .005822 I 4.250 3.758 .i'zc .a08964 I 5.075 4.4&l l.iJtL .012782 I 
3.45rl 3.c50 .474 .@a5957 I 4.275 3.780 .'I28 .009070 f 5.LOO 4.509 1.036 .312908 I 
3.475 l.C73 .4n1 .005993 I 4.300 3.802 .737 .009176 I 5.125 4.531 1.047 .dlJJSS I 

3.500 3.09= .418 .006079 I 4.325 3.124 .745 .OC4283 I 5.150 4.554 1.057 .013162 I 
3.525 3.117 .495 .006167 I 4.350 3.896 l 754 .009391 1 5.175 4.576 1.U67 .013291 I 
3.550 3.139 .502 .006254 I 4.375 3.868 .763 .OG9499 I 5.200 4.396 1.077 .a13419 I 

3.575 ?.¶61 ,509 .006343 I 4.400 3.690 a771 .0&608 I 5.225 4.520 1.088 .013549 I 
3.6OC 3.183 ,516 .006432 I 4.425 3.913 ,785 .oc9717 I 5.25G 4.6u2 1.098 .Jl3679 I 
3.625 3.2C5 .524 .006521 I 4.450 3.938 .?a9 .OG9827 1 5.275 4.66s l.lir9 .013839 I 

3.650 3.221 . 531 .006612 I 4.475 3.957 .790 .Oi9938 f 5.300 4.686 1.119 .013940 I 
3.675 3.749 .53n .006702 I 4.509 3.979 .a07 .OlCJSIl I 5.325 4.158 1.13; .il1.+072 1 
3.7ctl 3.272 .546 .CO6794 I 4.525 4.301 .816 .a113162 1 5.350 4.73;; 1.141 .OlsEGS I 

3.725 r.2q4 .553 
3.750 3.316 .560 
3.775 3.331 .56R 

.0060!36 I 

.006979 I 

. l!O7C72 I 

.t07166 I 

.007261 I 

.007356 f 

4.550 4.323 .a25 .9lC274 I 5.375 4.753 1.151 .JlG338 I 
4.575 4.045 .83* .OlG387 I 5.400 4.775 1.162 .ul4*71 I 
4.600 b.067 .a43 .013501 I 5.425 c.797 1.173 .d146SE I 

3.80? 3.360 .575 
3.'32? 3.382 ,503 
S.bCC 3.404 .591 

4.625 4.089 
4.650 4.111 
4.675 4.134 

3.875 3.426 .598 .007652 I 4.700 4.156 
3.900 3.448 .606 .007548 I 4.725 4.178 
3.925 3.47c .614 .007645 I 4.750 b.200 

3.955 3.493 .622 .007743 I 4.775 5.222 .9i9 .011315 1 5.6GO 4.951 1.250 ;a15563 I 
3.975 3.515 .63G .007841 I 4.800 4.244 .919 .011434 I 5.625 4.974 1.261 .GlSlliL I 
4.000 r.537 .658 .007940 I 4.825 4.266 .928 .011554 I 5.650 4.99b 1.272 .Jlid*Z I 

4.025 3.559 .646 .108040 I 4.050 4.288 .937 .a11674 1 5.675 5.JlB 1.283 .515913 I 
4.!l50 3.581 ,654 .oon140 I 4.875 4.310 l 947 .011794 I 5.705 5.000 1.295 .016124 I 
4.075 1.6!!3 .662 .001241 I 4.900 4.333 .957 .011916 1 5.725 5.062 1.3d6 .Jl6266 I 

.a52 
.862 
. 871 

.88); 

.89C 

.099 

.Clil616 I 5;450 4.819 1.184 .31*741 I 
.016731 I 5.475 4.Rul 1.194 .014n7e I 
.ClCd46 I 5.500 4.663 1.205 .015512 I 

.Olt963 I 5.525 4.885 I.216 .Gl5149 1 

.011080 I 5.55c 4.907 1.227 .015286 I 

.011197 I 5.575 4.929 1.238 .a15424 I 

12CC MILLIMETER PIPE THE F'LOW RINGE IS 3.2750 TO 5.7250 CUKC METERS PEF SE',JND 



NEtRfC TABLES 

HIDRAULIC PROPERTIES OF CONCRETE PXPE 

FRICTION SLOPES ARE BASED ON SCOBEY’S FOPHULA 

SCOBET’S FORMULA -- P = t v l 0.010447 / cs ) l I 2 / i 0 / 1000 1 l * 1.25 

WERE -- V = VELOCIli t METERS PE3 SECOND B 

CS = C3EFFICIENT OF QElAQ3AlrON 

H = FRICTION SLOPE t METEPS PER METER ) 

0 = PIPE OIAHETEP t MILLIHETEPS B 

AND -- C = FLOW RATE t CUBIC NETERS PER SECOND 0 

HV = VELOCITY HEAD t HETEPS b 

PIPE CYAQACTERISTLCS -- 

0= 1275 HILLIlliiTERS 

cs = .376 

OQ IRCREMEHT = .0256 CU0fC METERS PEQ SiCOUO 

AREA = 1.2766 SQUARE METERS 





0 V HJ H a V HV H 0 u HV H 

.650 .5t9 .613 .000153 I 1.550 1.214 .075 .OOCO67 I 2.450 1.919 0180 .002167 I 

.675 .529 .014 .000164 I 1.575 1.234 .078 .OCO695 I 2.475 1.938 .192 .a02211 I 
,709 ,548 ,015 .000177 I 1.600 d.253 .ono .006924 I 2.500 1.958 .195 .OG2256 I 

.725 .561) .016 .000190 I 1.625 1.273 .083 .000953 I 2.525 1.978 .199 .0023G2 I 
.75il .587 ,018 .000203 I 1.650 1.292 .085 .001;983 I 2.55a 1.997 .203 .002347 I 
.I75 ,607 .019 .000217 I 1.675 1.312 .OIO .0G1013 I 2.575 2.517 ,207 .OGZ394 I 

. ROCJ .627 .@20 .a00231 I 1.700 1.331 .090 .001043 I 2.655 2.036 0211 .ll32440 I 

.625 .646 .021 .a00246 I 1.725 1.351 .093 .001074 I 2.625 2.356 .215 .Oil2487 I 

.R5J .666 .023 .a00261 I 1.750 1.371 .a96 .OGlIOC t 2.650 2.076 .22ll .502535 I 

.a75 .685 .024 .000276 I 1.775 1.390 .099 .001137 I 2.675 2.UJ5 .224 .tiO2583 I 
.qoo .?05 .025 .a00292 I 1.800 1.410 .lUl .001170 I 2.700 2.Ll5 .226 .002632 I 
.925 .724 .027 .000309 I 1.825 1.429 . $04 .0012ii2 T 2.725 2.134 .232 .502681 I 

,950 ,744 .028 .000326 I 1.850 1.449 .lG7 .001235 I 2.750 2.154 .236 .da273c I 
.9?5 .764 .030 .OOG343 I 1.175 1.469 .llll .OGl269 I 2.775 2.173 .241 .QiiZ710 I 

1.000 .7n3 .031 .OUC361 I 1.900 1.488 ,113 .001303 I 2.600 2.193 .245 .00283U I 

1.025 rRS3 .033 .000379 I 1.925 1.508 .116 .po133a I 2.825 2.213 .250 .002881 I 
1.05@ .422 .034 .000398 I 1.950 1.527 .119 .OG1373 1 2.650 2.232 .254 .co2932 I 
1.075 .842 .036 .000417 I 1.975 1.547 .122 .ozicra8 I 2.075 2.252 .256 .JGL984 I 

1.101 .862 .036 .000437 I 2.000 1.566 .125 .a01444 I 2.900 2.271 .263 .oa3036 I 
1.125 .881 .I?40 .00@457 I 2.025 I.566 .121 .001480 I 2.925 2.291 .268 .a03088 x 
1.150 .901 .041 .000477 I 2.050 1.6GL .131 .001517 T 2.950 2.311 .272 l GGJl42 I 

I. 175 .920 .043 .00049n I 2.075 1.625 .135 .001554 I 2.975 2.33C ,277 .a[;3195 I 
1.203 .940 .045 .000520 I 2.100 1.645 .I30 .001592 T 3.000 2.3511 .281 .OG3249 I 
1.225 ,959 .047 .000542 I 2.125 1.664 .I41 .OC1630 I 3.025 2.369 .LB6 .JbJJiS I 

1.25G .979 .049 .000564 I 2.150 1.684 .145 .OG1669 T 3.c50 2.389 ,291 .003358 I 
I.275 .999 .051 .000517 I 2.175 1.7G4 .I48 .001758 r 3.G75 2.CG8 .296 .553413 I 
1.300 1.016 ,053 .000610 I 2.200 1.723 .151 .OGllu'l I 3.105 2.c20 ..300 .053469 I 

1.325 1.038 .055 .000634 I 2.225 1.7*3 .155 .OG1787 I 3.125 2. @,A ..305 .OG3525 I 
1.350 1.057 .a57 .000658 I 2.250 I.762 .158 .OGl828 I 3.150 2.467 .31G .553562 I 
1.375 1.077 .a59 .00@682 I 2.275 1.782 .162 .001868 'I 3.175 2.467 . IL5 .OC3639 I 

1.401 1.097 .061 
1.425 1.116 ,063 
1.459 1.136 .066 

2.300 1.801 .165' .001910 I 3.200 2.Sll6 .32il .a03697 I 
2.325 1.821 .169 .001951 I 3.225 2.326 .325 .OGJtSS I 
2.350 1.841 .173 .001994 I 3.250 2.545 .330 .303813 I 

1.475 1.155 .068 
1.500 I.175 .O?O 
1.525 1.194 .073 

.000708 I 

.000733 I 
.a00759 I 

.000705 I 
.000612 I 
.000840 I 

2.375 1.860 .176 .002J36 I 3.275 2.565 .335 .3031372 I 
2.400 1.880 .180 .002J79 I 3.300 2.585 .34G .A03931 I 
2.425 1.899 .144 *II02123 I 3.325 2.6J4 .346 .003991 I 

1275 nIl.LIHEIER PIPE THE FLOW RllNGE IS .6500 10 3.3250 CUBIC METERS PEF SFCONO 



Q V NY H cl V H 0 V 

3.359 2.624 .351 .004051 I 4.250 3.329 .565 .006523 I 5.150 4.334 
3.375 2.643 .356 .004112 I 4.275 3.348 .571 .Ou6597 I 5.175 4.G53 
3.400 2.663 .361 .004173 I 4.300 3.368 .57R .OC6675 I 5.200 4.073 

3.425 2.603 .367 .a04235 1 4.325 3.387 .595 .006753 I 5.225 4.342 
3.453 2.702 .372 .004297 I 4.350 3.407 .592 .OGC631 I 5.250 4.112 
3.475 2.722 .378 .004359 I 4.375 3.427 .590 .oc5910 I 5.275 4.132 

3.500 7.741 .363 .a04422 I 4.400 3.446 
3.525 2.761 .389 .004466 I 4.425 3.466 
3.550 2.788 .344 .004549 I 4.450 3.485 

.605 .0069fi9 I 5.3crJ 4.151 
.612 .007068 I 5.325 4.171 
.619 .JO7148 I 5.356 4.tqu 

3.575 2.RCO ,400 .lJO4614 I 4.475 3.505 .626 .OG7229 t 
3.600 2.820 ,405 .00467r) I 4.500 3.525 .633 .00;7318 I 
3.525 2.R39 ,411 .a04744 I 4.525 3.544 .640 .007391 I 

4.210 
4.229 
4.249 

3.651) ?.059 .417 .004809 I 4.550 3.564 .647 .oc7473 I 
3.675 2.878 ,422 .004875 I 4;575 3.513 665s .007556 I 
3.700 2.898 .428 .004942 I 4.COO 3.603 .662 *Oil?639 I 

4.269 
4.288 
4.308 

3.725 ?.918 .434 .005009 I 4.625 3.622 .669 .007722 I 
3.75: 2.937 .44P .005076 I 4.650 3.642 ,676 .OC70J5 I 
3.775 2.957 ,446 .005144 I 4.675 3e662 ,603 .a07095 I 

5.375 
5.400 
5.425 

5.450 
5.475 
5.500 

5.525 
5.550 
5.575 

4.527 
4.341 
4.367 

3.flOJ 2.97t 
3.825 2.996 
3.050 3.c15 

.4Cl 

.457 

. 463 

.469 

.476 
.4r)2 

.3OCZll I 4.700 3.681 .691 .007974 I 5.609 4.366 

.005282 I 4.725 3.701 .698 .a01459 I 5.625 4.406 

.005551 I 4.?50 3.720 .7L5 .OOQl45 I 5.65G 4.425 

3.875 3.035 
3.900 3.055 
3.925 3.c74 

.005420 I 4.775 3.740 ,713 .tO8231 I 5.675 4.445 

.005491 I 4.800 3.759 .720 .008317 I 5.700 4.464 

.005561 I 4.025 3.779 ,728 .op8404 I 5.725 4.464 

3.952 3.094 ,416 .005632 I 4.850 3.199 .?35 .OiYB491 I 5.750 4.50* 
3,975 3.113 .494 .005704 I 4.875 3.818 .743 .000579 I 5.775 4.523 
4.BOP 3.133 .500 .005776 I c.900 3.838 .751 .008667 I 5.aoid 4.543 

4.925 3.152 .507 .005848 I 4.925 3.857 .758 .OtO756 I 5.825 4.562 
4.osc 3.172 .513 .005921 I 4.950 3.877 .766 .otac45 I 5.n50 4.582 
4.075 3.192 .519 .005994 I 4.975 3.097 .774 .CO8935 I 5.875 L.601 

4.100 3.211 .526 .006068 I 5.000 3.916 .782 .009025 I 5.900 4.621 
4.125 7.231 .532 .006142 I 5.025 3.936 .7fJ9 .009115 I 5.925 4.641 
4.150 3.250 .538 .006217 I 5.050 3.955 .797 .a09206 I 5.950 4.660 

4.175 3.270 .545 .006292 I 5.075 3.975 .a05 .009298 I 5.975 4.68; 
4.200 3.290 .552 .00656ll I 5.100 3*994 .a13 .099389 I 6.Gll0 4.699 
4.225 3.309 ,550 .006444 I 5.125 4.014 is21 .it9482 I 6.025 4.719 

1275 nILLfNETER PIPE THE FLOW QLNGE IS 3.3500 TO 6.0250 CUBIC METERS PER SECOND 



0 V hi H Q V HV Y 3 v HV n 

6.050 4.739 1.144 .a13213 I 6.175 4.836 1.192 .G15765 I 6.306 4.931( 1.241 .J14328 I 
6.075 4.758 1.154 .313323 I 6.200 4.056 1.232 .C13876 f 6.325 4.354 1.251 .014442 I 
6.1OF 4,?7fl 1.163 .013432 I 6.225 4.876 1.212 .Jl3989 I b.350 4.37s 1.261 .J14556 I 

6.125 4.797 1.173 .0135*3 I 6.250 4.895 1.221 .Cl4lJl 1 6.375 u.933 1.271 .Clc671 I 
6.150 4.RlT l.lR3 .rJl3654 I 6.275 4.915 1.231 .J1+214 I 6.4Oi 5.013 1.281 .G14786 f 

1275 HTLLIMETER PX'E THE FLOW RINGE IS 6.0560 TO 6.4OOt CUBIC METERS PER SECOND 





METRIC TABLES 

HVORAULIC PROPERTIES Of CONCRETE PTPE 

FRICTION SLOPES ARE BASED ON SCOBEY’S fORIIULA * 

SCOeE7’S FORMULA -- H = t V ’ 0.010447 / CS 1 l * 2 I I 0 I lCO0 1 l ’ 1.25 

WHERE -- V = VELOCITV t METERS PEQ SECOND ) 

CS = COEffICIENT Of R~TAQDAftON 

H = FRICTION SLOPE 1 WETEQS PER HETEQ 1 

0 = PIPE OIAHETER t MILLIMETERS D ’ 

AND -- 0 = PLOW RATE t CUBIC METERS PER SECOND I 

HV = VELOCITY HEAD ( HETEQS 1 

PIPE CYARACTERISTICS -- 

0 = 1350 MILLINETERS 

cs = .S70 

QQ INCREMENT = .a250 CUBIC METERS ‘ER SECONO 

AREA =. 1.4314 SOUARE METERS 

H = f .2674lEi03 D l t Q l m 2 B 





0 V WI H P V HV ia V tlV Ii 

.725 .507 .013 .000141 I 1.625 1.135 .066 .JOO7ir6 I 2.525 1.76* ,159 .OCl7G5 I 
.750 .524 .Olb .000150 I 1.650 I.153 .066 .00G726 I 2.550 I.781 .162 .001739 I 
.775 .541 .015 .000161 I 1.675 1.170 .07G .oac750 I 2.575 1.799 .tb5 .oir1773 I 

.800 .559 .016 .000171 I 1.700 1.188 .072 .OOLi?73 I 2.6OG 1.116 .166 .JOl8GU I 
.n25 .576 .017 .000182 I 1.725 1.205 .07s .OOCi96 I 2.625 1.834 .171 .a01843 I 
,850 .594 .018 .000193 I 1.750 let23 .076 .000819 I 2.650 1.851 .175 .0018?8 I 

.875 .hll .a19 .000205 I 1.775 1.240 .a79 .a09142 1 2.675 l.l)b9 .I78 .i101913 I 
.900 .629 .a20 .000217 I 1.600 1.258 .Obl .000166 I 2.700 1.8U6 .lbl .JU1949 I 
.925 .646 .021 .a00229 I i.825 1.275 .aas .000891 I 2.725 1.904 ,185 .001986 I 

.950 .664 .a22 .0110241 I l.bSO 1.292 .085 .000915 r 2.750 1.921 .188 .002022 I 

.975 .681 .024 .000254 I I.015 1.310 . am .000940 t 2.775 1.939 .192 .OO2059 I 
1.000 .699 .025 .000267 I 1.980 1.327 .09t .000965 I 2.800 1.956 l ¶95 .002096 I 

1.025 .716 .026 .0002~1 I 1.925 1.345 .092 .qao991 I 2.625 1.976 .199 .OJ2134 I 
1.050 .73b .a27 .a00295 I 1.950 1.362 ,095 .00101? I 2.850 1.991 ,202 .002172 I 
1.075 .751 .029 .000309 I 1.975 1.380 .a97 .afi1043 I 2.875 2.909 .206 .a02210 I 

1.100 .I68 .a30 .000324 I 2.090 1.397 .lOC .OClOIO t 2.900 2.026 .209 0002249 I 
1.125 .786 .a31 .OOO338 I 2.025 1.415 .102 .a01097 I 2.925 2.343 .213 .00228(1 I 
l.iS!l .a03 .033 .00035b I 2.050 1.432 .lDS .001124 I 2.950 2.061 .2L6 .002327 I 

1.175 .a21 .03b .OOOS69 I 2.075 1.450 . to7 .001151 1 2.975 2.O78 .225 .a52367 I 
1.200 .836 .036 .000385 I 2.100 1.467 .llO .001179 I 3.000 2.096 .224 .UO2407 I 
1.225 .856 .037 .000401 I 2.125 1.465 .I12 .001206 I 3.C25 2.113 .226 .irJ2447 I 

1.259 .873 .039 .000418 I 2.150 1.502 *I15 .a01236 I 3.050 2.131 .231 .OJ2488 I 
1.275 .691 .040 .a00435 I 2.175 1.520 .llD .001265 I 3.075 2.128 .235 .002528 I 
1.300 .908 .a42 .a00452 I 2.200 1.537 .120 .OOl294 I 3.100 2.166 .239 .00257G I 

1.325 .926 .04b .000469 I 2.225 1.554 .I23 .001324 1 3.125 2.183 .243 .002611 I 
1.350 .943 .045 .000487 I 2.250 1.572 .I26 .001354 I 3.150 2.201 .247 .JQ2653 I 
1.375 .961 .a47 .000506 I 2.275 1.569 .I29 .0013fJ4 f 3.175 2.218 .251 .032696 I 

1.400 .978 .a49 .OOOFitb I 2.300 1.607 .132 .a01415 I 3.200 2.236 .255 .002738 I 
1.425 .996 .051 .000543 I 2.325 1.624 . 134 .001445 I 3.225 2.253 .259 .052781 I 
1.450 1.ot3 .a52 .a00562 t 2.358 1.642 .I37 .a01477 I 3.250 2.271 .263 .002624 I 

1.475 1.030 .a54 .000512 I 2.375 1.659 .iso .001505 I 3.275 2.288 ,267 .302668 I 
1.500 l.Ob8 .056 .a00602 I 2.400 1.677 .143 l 001540 I 3.300 2.305 .2?1 .Ji2912 I 
1.525 1.065 .a51 .00062t I 2.425 1.694 .146 .oois73 I 3.325 2.323 .275 .002956 I 

1.550 1.083 .060 .000642 I 2.450 1.?12 .149 .a01605 I 3.350 2.340 .279 .003001 I 
1.575 1.100 .062 .I00663 I 2.4?5 1.129 .152 .001636 I 3.315 2.358 .283 .JO3046 I 
1.600 I.118 .064 .I00685 I 2.500 l.?bt .155 .001671 I 3.409 2.375 .288 .00~091 I 

1350 ~ILLIHETER PIPE THE FLOY RANGE iS .7&l 10 3.4800 CUBIC METERS PER SECOND 



. 

P v W H a V HV a Y w H 

3.425 2.393 .292 .003137 I 4.325 
3.45? 2.410 .296. .003183 I 4.350 
3.475 2.428 .300 .003229 I 4.375 

3.022 
i.039 
3.056 

'3.014 
3.091 

.S.lGS 

.465 

. Cl1 
..+76 

.005002 I 

.005060 I 

.005118 I 

;bUStit ; 
.005236 I 
.u05295 I 

5.225 
5.250 
5.275 

5.3.oi 
5.325 
5.350 

3.650 
3.668 
3.685 

.a07300 

.a07370 

.0074Cl 

3.500 2.445 .3135 .003276 I b.400 
3.525 2.463 .309 .003323 I 4.425 
3.550 2.bRO .314 .003370 I 4.450 

.4l)2 

.487 

.493 

3.703 
3.720 
3.738 

.679 

.686 

.692 

;699 
.705 
.712 

.ilO7Sll~'~ 

.007582 

.00765b 

3.575 2.498 .316 .003418 I 4.475 3.126 .b98 -005355 I 5.375 3.rs5 
1.600 ?.G15 .322 .a03466 I 4.500 3.144 .5cl4 .005415 I 5.400 3.773 
3.625 2.<33 ,327 .003514 I 4.525 3.161 .509 .Od5475 I 5.k25 3.79G 

.719 

.725 

. 732 

.739 

.746 

.753 

.007726 
.357798 
.Ju7870 

?.653 2.550 ,331 .003563 I 4.550 3.179 .515 .005536 I 5.450 3.no7 
3.675 2.567 .336 .003611 I 4.575 3.196 .521 .G05597 K 5.*75 3.825 
3.70'1 7.585 .341 .003661 I 4.600 3.214 .s26 .005658 f 5.5flG 3.8~2 

.JJ7943 

.J38016 

.i1oool39 

3.7tc 2.5tiz .345 .CO3710 I 4.625 3.231 .532 .005720 I 5.525 3.Rlll .759 .JO6163 
3.75? 7.62C .35C .003760 I 4.650 3.249 .538 .tC5702 f 5.55rJ 3.677 .766 .568237 
3.775 2.637 ,355 .003011 I b.675 3.266 .5bb .005844 I 5.575 3.895 .773 .058311 

T.I)C!! 2.65* .359 .003061 I 4.700 3.284 .55G .005907 I 5.600 3.912 
3.R25 '.672 .36b .003912 1 4.725 3.301 .555 .005970 I 5.625 3.930 
3.95: 2.c90 .369 .00396b I Y. 750 3.318 .561 .3G6033 I 5.650 3.947 

3.975 2.7C7 .37b .co4015 I 4.775 3.336 .567 <GO6097 I 5.675 3.965 
3.905 2.725 .37n .004067 I c.noo 3.153 .573 .006161 T 5.700 3.982 
3.q2F; 2.7k2 ,333 .004120 I 4.825 3.371 .57q .OC6225 I 5.725 b.OUG 

.70L 

.717 

. 794 

.a;1 

.ndu 

.815 

.008386 I 

.JONuCl I 
.308536 I 

.908612 I 

.SO8688 I 

.508764 I 

3.9C? 2.76C .31)5 .oab172 I 4.859 3..388 .505 .CC629G I 5.75G 4.017 .u22 .JJlBbl I 
3.975 7.777 .393 .004225 I b.675 3.bO6 .591 .t06355 I 5.775 4.535 . A30 .OOtl911) I 
b.OC? 2.794 .398 .OOb275 I 4.900 3.423 .597 .OG642C I 5.800 4.052 .837 .U428996 I 

4.025 7.012 .bJ? .004332 I 4.925 3.441 .6G3 .Jii6486 I 5.825 4.569 .a44 .009073 I 
b.fl5') 2.R29 .bOR .0043R6 I 4.950 3.c50 .61? .OC6552 I 5.R5O 4.017 ,651 .JO9151 I 
4.075 2.5b7 .413 .004440 I 4.975 3.476 .616 .006618 1 5.675 b.lJr .I359 .OJ9230 I 

4.100 2.ne4 .41n 
4.125 2.882 .b23 
4.151 ?.899 .420 

.COb495 I 
.00455@ I 
.0046.?5 I 

.004661 I 

.004717 I 

.ol?4773 I 

.COb833 I 
.OObOR7 I 
.OCb9bb I 

5.000 3.b93 .622 .JG661)5 I 5.9oi 4.122 .866 
5.025 3.511 .628 .006752 I 5.925 1.139 .A73 
5.C50 3.528 .634 .OC6620 I 5.951; 4.157 .bdl 

.0093uA 
.OJ93R? 
.OJ9467 

; 
I 

4.175 2.917 
4.20r 7.934 
4.22; 2.q52 

4.25E 2.969 
4.275 2.987 
4.30: 3.004 

.434 

.b39 

.bbb 

.449 

.b55 
,460 

5.075 3.546 .641 .CO6887 I 5.975 b.17s . I380 .ilJ95*7 I 
5.100 3.563 .647 .OG6955 I 6.000 c.192 .R96 .a09627 I 
5.125 3.580 .653 .067024 1 6.625 4.2J9 .9s3 .JJ97u? I 

5.15G 3.598 .66G' .007t92 I 6.05G 4.227 .311 .9i97t38 I 
5.175 3.615 .666 .007161 I 6.G75 4.244 ,918 .009869 I 
5.200 3.633 .673 .007231 I 6.1GO 4.262 .926 .oi995t I 

13=a MILLIMETER PIPE THE FLOW RANGE IS 3.4250 TO 6.1 OGi CUBIC NETERS PCR SECONCI 



Q 

6.125 4.279 
6.159 4.297 
6.175 4.314 

W 

.933 

.941 

.949 

H 

.0100?2 

.OlOllli 
.013196 

5.703 4.331 .956 .010279 
6.225 4.349 .964 .OlC362 
6.257 4.366 .972 .010446 

6.275 b.384 .9na .010529 
6.109 4.*c1 .997 .OlO613 
6.325 &.&19 .995 .OlOBq* 

6.1';: 
5.375 
6.4C'J 

4.43t 
L.&54 
4.Lfl 

4.4’19 
4.506 
4.574 

l.C')3 .010762 
l.Dll .010668 
lrGl9 .OlC953 

6.425 
C.45? 
6.475 

V 

l.C27 .a11039 
1.035 .a11125 
1.043 .011211 

I 

: 

I 

: 

: 
I 

: 
I 

I 
I 
f 

Q V 

6.500 4.541 
6.525 4.559 
6.550 .4.576 

6.575 4.593 
6.600 4.611 
6.625 4.628 

6.650 4.646 
6.675 4.663 
6.700 4.681 

6.725 4.698 
6.753 4.116 
6.775 4.735 

6. RtlJ 4.?51 
6.U25 4a768 
6.650 4.766 

HV H 

1.051 .011298 
1.059 .0113n5 
1.067 .a11472 

1.075 .5If560 
1.004 .011648 
1.09? .011?37 

l.iOD 
i.lJS 
1.117 

.011~25 
.t11914 
.CIi004 

1.125 .012u94 
1.133 . aizia4 
1*142 .012274 

1.155 .a12365 
I. 159 .a12456 
1.167 rG12547 

Q V MV H 

6.675 4.653 1.176 .512639 
6.900 4.823 1.184 .J12731 
6.925 4.836 1.193 l tlI2024 

6.950 4.855 1.2Q2 
6.975 4.673 1.2lL 
7.000 4.696 1.219 

.312916 
.Jl30u9 

7.025 
7.c50 
7.C75 

1.22% 
1.236 
1.245 

.013133 

.013197 

.013291 
.a13385 

7.101, 
7.125 
7.150 

4.908 
1.925 
4.943 

4.36il 
4.978 
4.315 

5.uI3 
5.03; 
5.d4b 

I.254 .2134MO I 
1.263 .013575 I 
1.272 .a13676 I 

I.175 
7.200 
7.225 

1. ZBL .Ul3766 I 
1.290 .G13862 I 
1.299 .313959 I 

I 

: 

I 
I 
I 

I 
I 
I 

1359 nlLLrM5 rc,u Pl’f THE FLOW PANCE IS 6.1255 r0 I.2256 CUQLC METERS Pew EE.CONO 





HYDRAULIC PROPERTIES OF CONCQEfE PIPE 

FRICTION SLOFES bRE BASED ON SCOBEV’S FDQWULh 

SC3ttEY’S FORNULA -- Cc * t V l 0.010crr7 / cs 1 .’ 2 / I 0 / 1000 1 l * 1.25 

WERE -- V = VELOCITY- t MEIERS PEP SECOND 1 

CS = COEFFICIENf OF REtARDLfION 

)r = FRICTION SLOPE 8 WETE?S PER HETEI b 

0 = PIPE DIANETEQ I kLIWEliRS b 

AND -- 0 = FLOW RATE t ZUBIC METERS PER SECONO 1 

My = VELOCITY HEAD 4 METEiS 1 

PIPF CWIQAClERISlICS -- 

. D= 1500 HILLIHETFRS 

cs = .370 

PQ INCQENENT = .0250 CUBfC QPTEQS PER SiCOND 

bREb = 1.7672 SOUARE METERS 

4 :! 





!a V HV H a V HV n P V I-IV H 

.9OG .5G9 .013 .000125 I 1.800 1.019 .053 .OOG490 1 2.706 1.528 .119 .001121 I 

.925 .523 .014 .OOOlJZ I 1.025 1.033 .054 .000512 I 2.725 1.542 .121 
2.750 

.Opll42 I 
,950 .538 .OlJ .ooc139 I 1.850 .I.047 .056 .000526 I 1.556 .123 .001163 I 

.975 ,552 .Olf .000146 I 1.875 1.061 .057 .ota541 I 2.775 1.575 .126 .JG1114 I 
1.000 ,566 .Olb .a00154 I 1.900 1.075 .os9 .OOG555 I 2.8GG 1.584 .128 .J312C6 I 
1.025 .5OG .a17 .000162 I 1.925 1.089 .060 .GOO570 I 2.825 1.599 .130 .OOr227 I 

1.050 .594 .a111 .000170 I 1.950 1.103 .062 .OOG585 I 2.1150 1.6l.i .133 .001249 I 
1.075 .6G8 .019 .000178 I 1.975 I.118 .064 .OOG600 I 2.875 1.627 .135 .JOltll I 
1.100 .622 .020 .000186 I 2.000 1.132 .065 .000615 I 2.900 l.b41 .137 .J51293 I 

1.125 .637 .021 .OOG195 I 2.G25 1.146 .067 .tOG631 I 2.925 1.b55 .140 .001316 I 
1.150 .6El .022 .000203 I 2.050 1.16Ci .069 .OOG6u6 I 2.950 1.609 .1*2 .001338 I 
1.17: .665 ,023 .000212 I 2.075 1.174 .O.lJ .OCiO662 I 2.975 1.684 .144 .OGl361 I 

1.200 .679 ,024 .000221 I 2.100 1.188 .072 .000678 I 3.000 1.691) -147 .OJl384 I 
1.225 .693 .024 .000231 I 2.125 I.203 .074 .OOL694 I 3.025 1.712 .149 .OOi407 I 
1.251 .707 ,026 .000240 I 2.150 1.217 .a75 .000711 I 3.050 1.726 .152 .OG1431 I 

1.275 .722 .G27 .000250 I 2.175 
1.300 .735 .028 .000260 I 2.200 
1.325 .75c .029 iOOO27G I 2.225 

1.355 .764 .030 .000280 I 2.250 
1.374 .77(1 .031 .OOG291 I 2.275 
1.403 ,792 ,032 .000301 I 2.300 

I.231 
1.245 
1.259 

1.'273 
1.287 
1.302 

.077 .pOO720 I 3.C75 l.lUC .t54 .olJ1454 I 

.079 .000744 I 3. too i.75* .157 .OGl478 I 
.081 .OtO761 I 3.125 1.766 .159 .GG15G2 I 

;003 .000779 I 3blSG 1.763 .lbi! .Oii1526 1 
.004 .JOC796 I 3.175 1.797 .165 .ilJ155G I 
.tS6 .ooolJ1c I 3.200 1.811 .167 .001575 I 

1.425 .82f .G33 .000312 I 2.325 1.316 .oeo .OOG831 I 3.225 1.825 .17r .JGlbiO I 
1.450 .821 .034 .ooc323 I 2.353 1.330 .090 .OOCb49 I 3.250 1.139 .172 .Jirl624 I 
1.475 .n35 .036 .00:315 I 2.375 1.344 .092 :000860 I 3.275 1.053 .175 .GC1650 I 

1.500 .n49 .a37 .000346 I 2.408 1.358 .094 .fAOG866 I 3.300 1.857 .t70 .JJlb75 I 
1.525 .I363 .038 .OOG358 I 2.425 1.372 .096 .OOL904 I 3.325 1.862 .180 .JGl?GO I 
1.550 .077 .G39 .000369 I 2.450 I.386 ,098 .000923 I 3.350 1.896 .183 .001726 I 

1.575 .891 .osc .0003r12 I 2.475 1.4Gl .lOC .000942 I 3.375 1.9IC .186 .JiJl752 I 
1.600 .9G5 .G42 .000394 I 2.500 1.415 .102 .UOO961 I 3.4iiG 1.924 .189 .Gu1778 I 
1.625 .92G .043 .000406 I 2.525 1.429 ,104 .oot901 I 3.425 1.338 .191 .JG18J4 I 

1.653 .934 .G44 .a00419 I 2.55G' 
1.675 .94t3 .046 .000431 I 2.575 
1.700 ,962 ,047 .000444 I 2.600 

1.443 
1.457 
1.471 

1.485 
1.500 
1.514 

.106' .ot1000 I 3.450 1.952 .194 .a31831 I 

.lOO .0t1020 I 3.475 1.966 .197 .001857 I 

.llU .GG1040 I 3.500 1.981 .200 .OOll384 I 

1.725 .976 .049 .OOOb58 I 2.625 
1.753 .990 .cso .000471 I 2.650 
1.775 1.004 .051 .3054e5 I 2.675 

.I12 .OGlO60 I 3.525 1.915 .ZG3 
.115 .OOlOAG I 3.555 2.009 .LG6 
.117 .0011u1 I 3.575 2.J23 .2~I9 

.051911 I 
.OCl938 I 
.OSl966 I 

1500 HILLIHETER PI’E THE FLOW BANGE IS .9000 TO 3.575G CUBIC METERS PER SEZONII 



0 V 

3.503 2.037 
3.625 2.051 
3.650 2.065 

3.675 2.060 
3.700 2.094 
3.725 2.1cn 

3.750 
3.775 
3.100 

3.824 
3.150 
3.875 

3.900 2.207 
3.925 2.221 
3.950 2.235 

3.975 2.249 
4.000 2.264 
4.025 2.270 

.25O .00243b I 4.075 

.261 
2.759 

0002461 I 4.900 
.264 

2.773 
.002492 I 4,925 2.767 

4.055 2.292 .26O .002523 I 
4.075 

4.950 
2.3c6 .271 

2.aoi 
.002554 I 

4.100 
4*975 

2.320 .274 .0025O5 I 
2.015 

5.000 2.829 

4.125 2.334 .278 .OOi617 I 
4.150 2.348 

5.C25 
.281 .002649 I 5.050 

4.175 2.363 ,204 .002601 I 5.075 

4.200 2.377 .2Oll .Od2713 I 
4.225 

5.100 
2.391 ,291 .002745 I 5.125 

4.250 2.405 .295 .002770 I 5.150 

4.275 2.419 
4.303 2.433 
4.325 2.447 

.29R .002811 I 5.175 

.102 
2.926 

.002044 I 5.200 
,305 

2.943 
.002177 I 5.225 2.957 

4.3511 2.462 .309 .002910 I 5.250 
4.375 2.476 .312 

2.971 
a002944 I 5.275 2.985 

4.400 I.496 .316 .002977 I 5.300 2.999 

4.425 2.504 ,320 .003011 I 5.325 3.013 
4.450 2.510 .323 .003046 I 5.350 3.027 
4.475 2.532 .327 .003OOO I 5.375 LO?2 

W H Q V 

.212 .001993 I 4.500 

.214 .002021 I 
.217 

4.525 
.OO2049 I 4.550 

2.546 -331 
2.561 

.003114 I 5.400 
.334 

2.575 
.003149 I 

l 33e 
5.425 

.0031e4 1 5.456 

.22a .002077 I 
,223 

46575 
.002105 I 4e600 

.226 .002134 I 4.625 

2.589 .342 
2.603 .345 
2.617 ,349 

2.122 .230 .002163 I 
2.136 

4.650 
.233 

2.631 
.002192 I 

2.150 
4.675 

.236 
2.646 

.002221 I 4.700 2.660 

2.165 ,239 
2.179 .242 
2.193 ,245 

.002250 I 4.125 2.674 
.0022OO I 4*750 
.002309 I 

2.688 
4.775 2.702 

.24O .002339 I 4'.000 
,251 

i.716 
.002369 t 4.025 

.255 
2.730 

.002400 I 4.050 2.743 

22 *et 
2:872 

2.006 
2.900 
2.914 

MY N 0 V 

3.056 
3.075 
3.Cl4 

.003219 I 5.475 

.003254 I 
3.030 

5.500 
.003290 1 

3.112 
5.525 3.127 

.353 .ac3325 I 5.550 
.357 

3.141 
.303361 I 

.361 
5.575 

.003397 T 
3.155 

5.600 3.169 

.364 .003434 I 5.625 
,361 .003470 t 
.372 

5.650 
.CO3507 t 5.675 

3.103 
3.197 
3.211 

.376 .003543 I 

.380 
5.700 

.003580 I 
.3lh 

5.725 
.00361O T 5.750 

3.226 
3.240 
3.254 

.3un 
.392 
,396 

.003655 1 5.775 
.a03693 t 

3.260 
5.000 

.503730 I 
3.282 

5.025 3.296 

.riJ!? 

.404 
0400 

.Oi3766 f 5.150 

.0030J7 I 
3.310 

5.075 
.003O45 I 

3.325 
5.900 3.339 

.412 
.416 

.003003 f 
.a03922 I 

l 420 l O03961 I 

5.925 3.353 
5.950 3.367 
5.975 3.311 

-425 .CO4OOC I 
.429 

6.000 
.004040 I 

.433 
6.025 

.004079 I 6.650 

3.395 
3.409 
3.624 

.43? l 004119 I 6.C75 

.441 .a04159 I 
.446 

6.100 
l .004199 I 6.125 

3.430 
3.452 
3.466 

.45c .004239 f 
.ss* 

6.150 
.004279 I 

.45O 
6.175 

.OOu320 I 6.200 

3.660 
3.rt94 
3.500 

l 463 .004361 I 6.225 
9467 l 004402 I 6.250 
.S72 .oo4*43 I 6.275 

3.523 
3.537 
3.5.51 

1500 nrLLInEfER PIPE THE FLOW RANGE IS 3.6100 TO 6.2750 CUBIC HETERS PER SECONO 



a V HV H Q V W tl 0 V HV H 

6.3OC 3.565 ,646 .006104 I 7.175 4.060 .ac; . oc7907 I 8.G5i 4.555 l.iJ58 .OC9966 I 
6.325 3.579 ,653 .006153 I 7.200 4.674 .646 .ui7973 I r(.ii75 4.570 1.1i64 .OlOOLB I 
6.359 3.593 .656 .OOb201 I 7.225 4.389 .852 .056020 I O.lCC 4.314 1.071 .ll1:iI91 I 

6.375 3.698 .663 .a06250 I 7.250 4.103 .llSr( .00lbJ84 f 8.125 l.iYi? 1.371 ,Olb153 i 
6.4OC 3.622 .669 .OG6299 I 7.275 4.117 .864 .CO814G I 8.150 4.612 1.584 .OlJ215 I 
6.425 3.636 .674 .006349 I 7.300 4.131 ,870 .Ct8196 T 1.175 4.526 1.091 .Olc278 I 

6.450 3.650 .679 .006398 I 7.325 4.145 .a76 .a06252 1 O.?OG 4.643 l.OY7 .dlJ341 I 
6.475 3.664 .6r)4 .006448 I 7.355 4.159 .182 .oGnJits I 8.225 4.65* l.lUC .tjliQdG I 
6.500 3.678 .69t .OC6430 I 7.375 4.173 ..I388 .GCt3365 I 8.250 4.669 1.111 .OlLCLR I 

6.525 3.692 .695 .COE54r) I 7.400 4.1ea .a94 .C28422 I 8.275 4.S83 1.116 .lilil531 I 
6.550 3.7r7 .7ac .00659a I 1.425 4.202 .9GC .OS847Y I (1.3GiJ 4.697 1.124 .Gtr;595 I 
6.575 3.721 .7G6 .006649 I 7.450 4.216 .9G6 .OC8536 1 8.325 4.711 1.131 .OlC659 I 

6.600 3.735 .711 .006699 I 7.475 4.230 .912 .001593 I 8.35d 4.725 1.13u .a12723 I 
6.625 3.749 .716 .006750 I 7.500 4e244 .9lR .GG8651 1 n.375 4.739 1.145 .Glc767 I 
h.6511 3.763 ,722 .006801 I 7.525 4.258 .924 .o:n739 T 8.400 4.753 1.152 .31;852 I 

6.675 3.777 .727 .005852 I 7.550 4.272 .930 .CJ8767 1 6.425 Cr.768 I.151 .51G917 I 
6.703 3.791 .733 .006904 I 7.575 4.287 .937 .OG'3825 1 A.USC 4.782 1.165 .OlQ981 I 
6.725 3.8C6 .738 .006956 I 7.600 4.301 .943 iOi68U3 1 6.c75 4.776 1.172 .JllOcb I 

6.7513 3.620 .744 .007007 I 7.625 4.315 .949 . JOU942 I 6;5Oii 4.UlG 1.179 .511112 I 
6.77: 3.n34 .749 .007059 I 7.65G 4.329 .955 .oc90;1 1 I). 525 4.824 1.186 .lllll77 I 
6.6CC 3.n41) .755 .007112 I 7.675 4.343 ,961 .059059 I 8.553 4.638 1.193 .illl2rt3 I 

6.825 3.Ct2 .760 .007164 I 7.700 4.357 .96R .JO9119 I A.575 4.65d 1.20b .JllJG9 I 
6.651 3.176 .766 .007216 I 7.725 4.371 .974 .009178 I 8.60t 4.667 1.207 .Gl1375 I 
6.075 .?.R9C .771 .007269 I 7.750 4.386 .980 .OOY237 I 8.623 4.881 1.214 .Jll4*1 I 

fJ.90C 3.905 
6.925 3.919 
6.955 3.933 

.007322 I 7.775 4.400 .9lY7 .009297 r 8.650 4.895 1.221 .511557 I 
.007375 I 7.800 4.414 .993 .OOY357 I 8.675 4.909 1.226 .011574 I 
.007429 I 7.@25 4.428 .999 .OC9417 I 6.700 4.923 1.235 .Jll6ctl I 

6.975 3.947 
7.000 ?.961 
7.025 3.975 

3.989 
4.004 
4.010 

.777 
,783 
.7n9 

.794 
,800 
,805 

.a11 
.817 
.I323 

.I329 
.834 

.007412 I 7.850 4.442 1.006 .G09477 I 6.725 4.937 1.242 .011758 I 

.007536 f 7.875 4.456 1.012 .GC9538 I 8.750 4.351 1.25G .011775 L 

.007590 I 7.980 4.470 1.019 .GC9598 r a.775 be 966 1.257 .a11842 I 

1.050 
7.075 
7.100 

'7.125 
7.153 

.007644 I 7.925 4.485 1.025 .OG9659 I t3.800 4.Yh-l 1.L64 .d11911r I 

.007631 I 7.950 4.499 1.032 .OQ9720 I R.825 4.99* 1.271 .J1197U I 

.007753 I 7.975 4.513 1.03n .OG9781 K b.ASd 5.Oilb 1.278 .012046 I 

4.032 
4.C46 

.a07101 1 6.040 4.527 1.045 .iili9l343 I 8.675 5.022 1.286 .!l1211* I 

.007162 I 1.025 4.541 1.051 . oi9905 I Il.909 5.036 1.293 .il12182 I 

15ctl WICLIHFTER PIJE THE FLOW RANGE IS 6.3000 TO 8.9000 CUBIC NETERS PER SECONO 





METRIC TABLES 

HYDRAULIC hOPERTIES OF CONCIETE PIPE 

FRICTION SLOFES ARE BASE0 ON SCOSEY’S FORMULA . 

SCBBEV’S FORMULA -- ~=~v~O.OlOSI7/CS~ •~2/~O/loOJ~~*1.25 

WHERE -- V = VELOCITY t METERS PEQ SECONO I 

CS = COEfFICIENT OF RiTAQOATION 

H = FRICTION SLOPE t METEQS PER RETEi 1. 

0 = PIPE DIAHETER t MILLIWETEQS ) 

AND -- 0 = FLOW RATE f CUBIC HElERS PER SECOND b 

My = VELOCITY MEA0 t METEQS I 

PIPE CMARACtERIStICS -- 

0 = 1650 RILLIRETERS 

cs = .310 

QQ IWCREMENT - .(250 CUBIC METERS PER SECOND 

AREA = 2.1383 SQUARE eTERS 

H = t .932@6E-OI 1 l t Q ri 2 ) 





Q V HV H a V W Y 0 V HV H 

1.075 .503 .a13 .000108 I 1.975 .924 .oc3 .OOC364 I 2.875 1.345 .G92 .GGG771 I 
1.100 .514 .013 .000113 I 2*000 ,935 .045 *GO0373 I 2.900 1.356 .ir9b .GG5784 I 
1.125 .526 .014 .000118 I 2.025 .9b7 .046 .000382 I 2.925 1.368 .095 .GOO798 I 

1.150 .53e .015 .000123 I 2.050 .959 .047 .OOt392 1 2.959 t.3a5 .097 .000811 I 
1.175 .550 .OlS .000129 I 2.075 .970 .048 .000401 I 2.975 1.391 .099 rOOd825 I 
1.200 .561 .016 .000134 I 2.100 ,982 .049 .000411 I 3.000 1.403 .ioa .OUC839 I 

1.225 .573 .017 .00c140 I 2a125 .994 .OSG .OOCCtl I 3.C25 1.*15 .lGZ .GGGB53 I 
1.251 .585 .a17 .000146 I 2.150 1.005 .052 .000431 I 3.050 1. czo .104 .OOG867 I 
1.275 .596 .018 .OOCl52 I 2.175 1.017 .a53 .Ga0441 I 3.075 1.438 .lC5 l OGG882 I 

lr3OO .608 .019 .OOOlS8 I 2.200 1.029 .05* 0.00c451 I 3.100 1.450 .107 .ROtG96 I 
1.325 .620 .oto .000164 I 2.225 1.041 .055 .Ot0462 I 3.125 1.461 .109 .000911 I 
1.350 .631 .020 .000170 I 2.250 1.052 .056 .000472 I 3.150 l.C73 .lll .000925 I 

1.375 .643 .a21 .000176 I 2.275 1.064 .058 l OOC483 I 3.175 1.465 .112 .ooli940 I 
1.400 .655 .022 .000183 I 2.300 1.076 .059 .OOG493 I 3.200 l.C97 .114 .OGO955 I 
1.425 .666 .023 .0001a9 I 2.325 1.087 rO6G .000504 I 3.225 l.iOB .116 .OGt970 I 

1.450 .67ll .023 .000196 I 2.350 1.099 .062 .000515 I 
1.475 .690 .024 .000203 I 2.375 1.111 .063 .000526 I 
l.SOr, .tC2 .025 .OOC210 I 2.400 1.122 .064 l 000537 I 

1.5LJ .llO .000985 I 
1.532 .120 .001040 I 
1.543 ,121 .001015 I 

1.525 .713 .026 .000217 I 2.425 1.134 .066 .ooci5ill I 
1.550 .725 .027 .000224 I 2.450 1.146 .067 .000560 I 
1.575 ,737 .02a .000231 I 2.475 1.157 .a60 .OOG571 I 

3.259 
3.275 
3.300 

3.325 
3.350 
3.375 

1.555 .123 .GO1031 I 
1.567 .125 .001046 I 
1.378 .127 .GO1062 I 

1.600 .748 .029 .000239 I 2.500 1.169 ,070 .OOL563 I 3.400 t.590 .L29 .OG1078 I 
1.625 .760 .029 .000246 I 2.525 i.iai .a71 l 000595 I 3.425 1.602 .131 .001094 I 
1.650 .7?2 .030 .000254 I 2.550 1.193 .072 .000606 I 3.45a 1.613 .135 .04lllG I 

1.675 ,783 .031 .000262 I 2.575 1.204 .074 .000618 I 3.475 1.625 .135 .051126 I 
1.700 .795 .032 .000269 I 2.690 1.216 .075 .000630 I 3.500 1.637 .137 .GGll42 I 
1.725 .a07 .033 .000277 I 2.625 1.228 .077 .00064j I 3.525 1.649 .139 .001159 I 

1.750 .818 .a34 .OGO286 I 2.650 1.239 .071 .000655 I 3.550 1.660 .140 .001175 I 
1.775 .830 .a35 .a00294 I 2.675 1.251 .OQO .000667 I 3.575 1.672 .i42 .GO1192 I 
1.400 .a42 .036 ~000302 I 2.780 I.263 .081 .000680 I 3.600 1.564 .144 .OQl208 I 

1.825 .054 
1.850 .865 
1.875 .a77 

.037 

.OS8 
.os9 

.040 
.041 
.042 

.000311 I 2.725 1.274 .083 .000692 I 3.625 1.695 .146 .a01225 I 

.000319 I 2.750 1.286 ,084 .000705 I 3.650 1.707 .149 .001242 I 

.010528 I 2.775 1.298 .086 .000718 I 3.675 1.719 .151 .001259 I 

1.900 .6ll9 
1.925 .900 
1.950 .912 

.000337 I 2.800 1.309 .067 .000731 I 3.700 1.730 .153 
.090346 I 2.825 1.321. .089. .000744 I 3.725 1.742 .155 
.080355 I 2.850 l.SSJ. .091 .oootst I 3.750 1.754 .157 

.OGl277 I 

.001294 I 
.oal311 I 

1650 HILLItlEfER PIDE THE FLOW RANGE IS 1.0750 f0 So7500 CUBIC METERS PER SECOND 



Q v HV w Q V HV H : a V NV H 

3.775 1.765 .159 .001329 I (r.675 2.186 .244 .002038 I 5.575 2.607 .346 .002696 1 
3.8Orl 1.777 .lCl .001346 I 4.700 2.198 .246 .0020.60 I 5.600 2.619 .350 .002924 I 
3.825 1.789 ,163 .001361 I ‘4.725 2.210 .249 .002082 I 5.625 2.631 .353 .002950 I 

3.850 1.091 .165 .001382 I 4.750 2.221 .252 .002104 I 5.650 2.642 ,356 .iJ02977 I 
3.875 l.Rl2 .167 .001400 I 4.775 2.233 .254 .002126 I 5.675 2b654 .359 .003003 I 
3.900 1.824 .17C .001418 I 4.800 .2.245 .257 .002148 I 5.700 26666 .362 .303030 I 

3.925 l.r(36 .172 .001637 I 4.025 2.297 .260 0002171 I 
3.950 1.847 .174 .001455 I 4.850 2.268 .262 .002193 I 
3.975 1.459 .176 .001473 I 4.875 2.2110 .265 .OGZ216 T 

4.COl I.571 .17n .001492 I 4.900 2.292 .268 .0022‘39 I 
4.025 1.n97 .lbi .001511 I 4.925 2.303 .27P .OG2262 I 
4.050 1.094 .163 .001529 I 5.950 2.315 .2?3 .002285 I 

5.7i5 
5.750 
5.775 

‘5.000 
5.825 
5.850 

2.677 .365 a053056 I 
2.689 .369 .503083 I 
2.to1 .372 .003110 I 

2.712 .375 .003137 I 
2.124 .37(1 .003164 I 
2.736 .382 .503191 I 

4.075 1.9C6 .185 .001548 I 4.975 
4.1on 1.917 .187 .001567 I 5.000 
4.125 1.929 .I90 .001587 I 5.025 

4.150 1.941 .192 .001606 I 5.050 
4.175 1.953 .194 .001625 I 5.075 
4.20!! 1.964 .197 .001645 I 5.100 

2.327 
2.338 
2.356 

2.362 
2.373 
2.385 

.276 .Ob2300 i 5.875 2.748 .385 .a43218 I 
.27.9 .002331 .I 5.900 2.759 .388 .003246 1 
.2Ul .002355 I 5.925 2.771 .391 .503273 I 

.284 .Ut2378 I 5.9511 2.783 .395 .003351 I 

.287 .OO2402 I 5.975 2.194 .398 .333329 I 

.290 .@G2425 1 6.00Q 2.806 .401 .00335t I 

4.225' 1.976 .199 .001665 I 5.125 2.397 .293 .,002449 I 6.025 2.818 .405 .Oci3389 I 
4.25? 1.998 .201 .001684 I 5.150 2.409 .296 .OG2473 I 6.050 2.829 .uoa .OJ3413 I 
4.275 1.999 .204 .001704 I 5.175 2.420 .299 .002497 I 6.0.75 2.mr1 l 411 .(i83441 I 

4.300 2.011 .206 .001724 I 5.200 2.432 .3Cl .ot2521 I 6’. IOG 2.n53 .415 rOJ3470 I 
4.325 2.!?23 .209 .co1744 I 5.225 2.4b4 .304 .OC2546 I 6.125 2.864 .4ta *OrI 1 
4.?5? 2.034 .211 .001764 f 5.250 2.455 .307 .JC257C I 6.150 2.376 .422 .003527 I 

4.375 2.046 ,213 .001705 I 5.275 2.467 . 31t .002595 I 6.175 2.888 .u25 .553556 I 
4.400 z.c5n .216 .0016G5 I 5.300 2.479 .313 .002619 I A.200 t.allil .429 .OJJ584 I 
4.425 2.369 .21n .a011126 I 5.325 2.490 .316 .002644 I 6.225 2.911 .*3L .053613 I 

4.458 2.C81 .221 .001847 I 5.350 2.502 .319 .002669 I 6.250 2.323 .435 .003642 I 
4.475 ?.GQ3 .223 .001067 I 5.375 2.514 .322 .OC2694 I 6.275 2.355 .439 .tiJJ67L i 
4.500 2.105 .226 .oolna8 1 5.40') 2.525 .325 .002719 1 6.3OC 2.946 .442 .0;3701 I 

4.525 2.116 .228 .001909 I 5.425 2.537 
4.550 2.128 .231 .001931 I 5.450 2.549 
4.575 2.140 .233 .001952 I 5.475 2.561 

l OC2744 t 6.325 2.9'58 .446 
.002771l I 6.350 2.970 .450 
.002795 I 6.375 2.981 .453 

4.603 7.151 .236 .001973 I 5.500 2.572 
4.625 2.163 .238 .001995 I 5.525 2.584 
4.651 2.175 .241 .002016 I 5.550 2.596 

.szn 

.331 
.334 

.337' 
.340 
.343 

.00262l I 6.400 2.943 .*57 
.Ct2846 I 6.425 3.005 .*6C 
.002872 I 6.r54 3.016 .464 

.50373b I 

.00376u I 

.003790 I 

.003819 I 

.J03B49 1 
.003679 I 

165G MTLLIMFTER PIW THE FLOW RANGE IS 3.7750 10 6.45Oli CUBIC HErERS PER SECONO 



0 V HV H Q V HV H a V HV 

6.475 3.020 .467 .a03909 I 7.375 3.449 .606 .005072 I 8.275 3.87U .763 
6.500 3.040 .471 .003940 I 7.400 3.461 .610 .005lG6 I 8.300 3.882 .768 
6.525 3.052 .475 .003970 I 7.425 3.472 .615 .005141 I. 8.325 3.893 .773 

Ii 

.OOb385 i 

.U.O6424 I 

.006463 f 

6.550 3.063 .478 .004001 I 7.450 3.484 
6.575 3.075 ,482 .004031 I 7.475 3.496 
6.600 3.007 .486 .004062 I 7.500 3.508 

.619 .a05174 I 8.350 3.905 .777 .006501 I 

.623 .005210 I 0.375 3.917 .782 .006540 I 

.627 .Ot5245 I IL 400 3.926 .787 .UO6579 I 

6.625 3.098 .489 .004093 I 7.525 
6.65') 3.IIP .493 .004124 I 7.550 
6.675 3.122 .497 .a04155 I 7.575 

3.519 .63f .ua5280 I 8.425 3.949 0791 .a06619 I 
3.531 .635 .005315 I (1.450 3.952 .796 .006658 I 
3.543 .640 .005351 I 8.475 3.964 .a01 .006697 I 

6.703 3.133 .5OU .004146 I 7.600 3.554 
6.725 3.145 ,504 .004217 I 7.625 3.566 
6.750 3.157 .508 .004249 I 7.650 3.578 

.644 .OC5386 I 6.500 3.975 .805 .OU6737 I 
.648 .005421 I 8.525 3.987 .a10 .a06777 I 
.452 .ca5457 x 8.550 3.399 l 815 .006(117 I 

6.775 3.168 .512 .004280 I 7.675 3.589 .657 .005493 I 8.575 4.010 ,820 .036856 I 
6.100 3.I"O .515 .004312 I 7.700 3.601 .661 .a05529 I 8.6OU 4.022 .824 .RU6897 I 
6.825 3.192 .519 .004343 I 7.725 3.613 .665 .005565 I 4.625 4.834 . a29 .OU6937 I 

6.050 3.204 ,523 .a04375 I 7.750 3.624 .670 .005601 I 8.65J 4.045 l RJ4 .OU6977 I 
6.975 3.215 .527 .004407 I 7.775 3.636 .674 .bO5637 I 8.575 4.057 .839 .UO7017 I 
6.900 3.227 .531 .004439 I 7.800 3.648 .678 .005673 I 8.700 4.069 ,844 .507058 I 

6.925 3.239 .535 .a94472 I 7.825 3.66t .683 .OU5710 1 6.725 e.aac .a49 .a37096 I 
6.950 3.250 .538 .a04504 I 7.850 3.671 .667 .a05746 I 8.758 4.092 .853 .liJ7139 I 
6.975 3.262 .542 .004536 I 7.875 3.683 ,691 .0057193 I 8.775 4.104 .658 .0071l30 I 

7.000 3.274 .546 .004569 I 7.900 3.695 
7.025 3.285 .550 .004602 I 7.925 3.7G6 
7.050 3.297 ,554 .004635 I 7.950 3.718 

.696 .005820 I 8.800 4.116 .863 .097221 I 

.700 .OU5856 I 8.825 4.127 .d66 01337262 I 

.705 .005893 I a.(150 4.139 .R73 .a07303 I 

7.075 3.309 .558 .a04668 I 7.975 3.730 
7.100 3.32G .562 .004701 I s.000 3.741 
7.125 3.332 ,566 .004734 I 8.025 3.753 

l 709 .a05931 t e.n75 4.151 .R7i3 .UU73*5 I 
.713 .005966 I 6.900 4.162 .a83 .JG7386 X 
.71n .'006005 I 8.925 4.174 .688 .a07428 I 

7.152 3.344 .570 .CO4767 I 8.050 3.765 
7.175 3.356 .574 .0048OU I 8.075 3.776 
7.200 3.367 .57(1 .004834 I 0.100 3.708 

.722 .006043 I 8.950 4.186 .893 .OG7469 I 
.I27 .006080 I 8.975 4.197 .898 .007521 I 
.731 .006118 I 9.oco 4.209 .903 .UO7553 I 

7.225 3.379 .582 .004868 I 8*125 3.000 .736' .006156 1 9.025 4.221 .908 .007595 I 
7.250 3.391 .586 .004901 I 8.150 3.812 .740 .006194 I 9.050 4.232 .913 .a07637 I 
7.275 3.4C2 .590 .004935 I 8.175 3.623 .745 .006232 I 9.075 4.244 .918 .di17679 I 

7.300 3.414 l 594 .a04969 I 8.200 3.835 
7.325 3.426 .598 .005003 I 8.225 3.847 
7.350 3.437 .602 .005037 I 8.250 3.8511 

.I50 .OU6270 I 9.IOll 4.256 .923 .Oi7722 I 
l 754 .006338 1 9.125 4.268 .928 .OU7764 I 
.759 .006347 I 9.150 4.279 .933 .007807 I 

1650 HILLIHETER PI’E THE FLOW RANGE IS 6.4750 TO 9.15GO CUBIC METERS PER SECOND 



Q V HV H 0 V HV Ii 

9.175 4.291 .93fl 
9.209 4.363 .9bb 
9.125 4.314 .9b9 

.007050 I 9.725 b.Sb8 1.054 

.007092 I 9.750 4.560 1.060 

.007935 I 9.775 b.571 1.065 

.a01019 I lU.275 4.605 

.00886b 1 lJ.SOG b.Lll7 
.0069lii I 10.325 b.829 

9.250 4.326 .954 .007978 I 9.800 
9.275 4.338 .959 .006022 I 9.825 
9.303 4.359 .964 .006065 I 9.650 

4.503 1.071 .a00955 
5.595 1.076 .009001 
4.607 1.062 .a09047 

9.325 4.361 .969 .00110n I 9.875 b.618 1.067 
9.350 4.373 .975 .006152 I 9.900 4.630 1.093 
9.375 4.38b ,960 .a08195 I 9.925 b.662 1.096 

.a09093 

.009139 
.a09105 

9.400 0.396 .965 .000239 I 
9.425 4.408 .990 .008283 I 
9.450 4.419 .996 .008327 I 

9.950 4.653 1.104 .009232 
9.975 4.665 l.lJ9 .a09278 

1e.000 4.677 1.115 .009325 

9.475 4.431 1.001 .008371 I 10.025 4.668 1.120 .a09371 
9.5oc 4.443 1.006 .oonc15 I 10.050 4.700 1.126 .009616 
9.525 4.455 1.011 .OODb60 I 10.075 4.712 1.132 .009b65 

9.550 4.466 1.017 .a04504 I 10.100 4.723 1.137 .a09512 
9.575 4.178 1.022 .006549 I 10.125 b.735 l.lb3 .a09559 
9.609 1.490 1.027 .086594 r lO.iSO 4.747 1.148 .a09606 

9.625 b.501 1.033 .006630 I 10.175 5.759 1.154 .00965b 
9.650 4.513 1.036 .006663 I 10.200 4.770 1.160 .009701 
9.675 4.525 l.Ob3 .006726 I 10.225 4.782 1.165 .0097b9 

9.700 4.536 l.Ob9 .00077c I 10.250 4.794 l-171 .oa9797 

I 

: 

la 

10.350 4.64ri 
10.375 b.852 
10.405 b. 864 

10.425 b.675 
10.450 4.667 
lO.b75 4.899 

10.500 4.911 
10.525 4.922 
10.550 4.934 

10.575 4.9~6 
10.600 5.957 
10.625 4.969 

10.650 1.981 
10.675 1.932 
10.700 5.OOb 

IO.725 5.016 
10.750 5.027 
10.775 5.039 

to.aoo 5.051 

u 

1650 PIILLI~ETER PI=E THE FLOW RANGE IS 9.1750 lo 10.6000 CUBIC METERS PER SECaND 



WDRIULIC PROPE Rt tES OF CONCRETE PIPE 

FRICTION SLOPES ARE BASE0 ON SCOBCV’S FOFNULI 

SCOBEY’S FOQMJLI -- H = t v ' 0.010467 / cs b .. 2 / t 0 / 1000.) ” 1.25 

WMEriE -- V = VELOCIti ( METERS PEA SECOND # 

CS * COEFFICIENT OF QEtLRD4 TION 

H = FRICTION SLOPE ( RElEqS PER HEtEQ ) 

0 = PIPE DIl!!EtEQ ( RfLLlHEtERS b 

IN0 -- C = FLOW R4tE 4 CUBIC REtERS PER SECOND 1 

HV f VELOCITY MEA0 ( tlEtEQS ) 

PIPE CMR4CtERIStICS -- 

0 = 1800 RfLLInEtERS 

cs = .S?O 

aa INCREMENT =. .0500 CUBIC METERS PEQ SiCONO 

AREA = 2.5447 SQUARE METERS 

H = t .59053L-OC t ’ ( a ‘0 2 1 





Q V HV c( Q V HV H 0 V HV 

1.30 .511 .ClJ .000100 I 3.10 1.218 .0?6 .000567 I 4.90 l.SLB .189 .JO1418 I 
1.35 .531 .Olb .000108 I 3.15 1.236 ,078 .OtO586 I 4.95 1.9*5 .193 .00144? I 
l.bO .550 .015 .000116 I 3.20 1.256 . DE1 .OOt605 f 5.00 1.965 .I97 .a01476 I 

l.b5 .57O .017 .OOOltb I 3.25 1.277 .083 .000624 I 5.05 1.965 -201 .551506 I 
1.50 .589 .016 .000133 I 3.30 1.297 .066 .GOG643 I 5.10 2.ooc .205 .a01536 I 
1.55 .609 .019 .000142 I 3.35 1.316 . onn .Ott663 I 5.15 2.024 .209 .JCl566 I 

1.60 ,629 .020 .000151 I 3.40 1.336 .091 .000683 I 5.20 2.Ob3 l 213 .09159? I 
1.65 .646 .021 .000161 I 3.b5 1.356 .09b .000703 I 5.25 2.063 .21? .001626 I 
I.?0 .668 .023 .0001?1 I 3.50 1.375 .096 .OOG?23 I 5*30 2.563 .221 .501659 I 

1.75 .688 .024 .000161 I 3.55 1.395 .099 .0007bb I 5.35 2.102 .225 .a41696 I 
1.60 .?O? .026 l 000191 I 3.60 1.415 .LO2 .OOG765 I 5.40 2.122 .230 .001722 I 
1.85 .727 .027 .000202 I 3.65 1.434 .I05 .000787 I 5.b5 2.142 .23b .001?54 I 

1.90 .?4? .028 .000213 I 3.70 1.b54 .138 .000101 T 5.50 2.161 .236 .oa1?86 I 
1.95 .766 .030 .000225 I 3.75 1.474 .I11 .050830 I 5.55 2.181 .242 .001819 I 
2.00 .766 .OSl .000236 I 3.80 1.493 .I14 .OOG853 I 5.60 2.201 .2b? .001852 I 

2.05 .806 .033 .000240 I 3.65 1.513 .I17 .OCO875 I 5.65 2.220 .251 .001865 I 
2.10 .825 .035 .000260 I 3.90 1.533 .12G .000891 I 5.70 2.240 .256 .001919 I 
2.15 .a45 .036 .0002?3 I 3.95 1.552 .123 .000921 I 5.75 2.260 .26G .(101952 I 

2.20 .865 .038 .000286 I 4.00 1.572 .126 .0009bS I 5.eo 2.279 .265 .001987 I 
2.25 .884 .ObO .000299 I 4.05 1.592 .I29 .OtO969 I 5.85 2.299 .269 .002021 I 
2.30 .904 .042 .000312 I 4.10 1.611 .I32 .000993 I 5.90 2.319 .27b a002056 I 

2.35 .923 l 043 .000326 I 4.15 1.631 .I36 .00101? I 5.95 2.338 .279 .002091 I 
2.43 .943 .045 .oeo3co I 5.20 1.650 .139 .001042 t 6.00 2.356 .283 .002126 I 
2.45 .963 .Ob? .000354 I 4.25 1.670 . lb2 .001067 I 6.05 2.377 .288 .002161 I 

2.50 .9R2 . Ob9 .000369 I 4.30 1.690 .I46 .001092 I 6.16 2.397 .293 .052197 1 
2.55 1.002 .051 .000314 I 4.35 1.709 .149 .00111? t 6.15 2.417 .298 .052234 I 
2.61 1.022 ,053 .000399 I 4.40 1.729 .I52 .001143 ,! 6.20 2. b36 .3G3 .0022?0 I 

2.65 1.041 .055 .000415 I 4.15 1.749 .I56 .001169 I 6.25 2.c56 .30? .a02307 I 
2.70 1.061 .057 .000430 I 4.so 1.766 .I59 .001196 t 6.30 2.476 .312 .002344 I 
2.75 1.001 .06O .000447 x 4.55 1.740 .163 .001223 I 6.35 2.495 .3L? .002361 I 

2.00 
2.65 
2.90 

1.100 
1.120 
1.140 

1.159 
1.179 
1.199 

.062 .lOO463 I 4.60 1.808 .I67 .001250 I 6.40 2.515 .322 .002419 I 

.064 .000480 I 4.65 1.ret .170 .001277 I 6.45 2.535 .327 .a02457 I 

.066 .000497 I 4.70 1.847 .I74 .001304 I 6.50 2.551 .A33 .002495 I 

2.95 
3.00 
3.05 

.068 .000514 I 4.75 1.067 .1?6 .001332 I 6.55 2.574 .33a .ilO2534 I 
.a71 .000531 I 4.80 1.066 .181 .0#1361 I 6.60 2.594 .343 .0025?2 I 
.073 .a00549 I 4.85 1.906 .I85 .001389 t 6.65 2.613 .3b8 .002611 I 

IIJOQ NILLINETER PIPE WE FLOW RANCE IS 1.3000 TO 6.6500 CUBIC METERS PER SECONO 



. 

0 v HV H Q V HV Ii a u 

6.70 2.633 .353 .002651 I 8.50 3.340 .569 .004267 I 10.30 4.048 
6.75 2.653 .359. .002691 I 8.5’s 3.360 .575 .a04317 I 10.35 4.067 
6.19 2.672 .364 .0027X I 8.60 3.380 .582 .006368 I 10.40 4.087 

6.05 2.692 .369 .002771 I 8.65 3.399 .509 .0044lG I 10.45 4.107 
6.9'1 2.712 ,375 .002812 I 1.70 3.419 .596 .OC447G I 10.50 4.126 
6.95 2.731 .310 .002152 I 1.75 a.439 .603 .004521 I 10.55 4.146 

7.05 2.751 .386 .0021)94 I 8.80 3.458 .610 .ofJ4573 I 10.60 4.166 
7.05 T.770 .391 .002935 I a.(15 3.478 .616 .OG4625 I 10.65 4.185 
7.10 2.79c .39? .002977 I n.90 3.497 .623 .OC4678 I 10.7G 4.205 

7.15 ?.AlC .402 .003Cl9 I 8.95 3.517 ,630 .00473G I 10.75 4.224 
7.20 2.829 .408 .003061 I 9.00 3.537 .63I) .OG47%3 I 10.80 4.244 
7.?5 3.nk9 .414 .003104 I 9.05 3.556 .645 .a24837 I 10.85 4.264 

7.30 Z.R69 .419 .a03147 I 9.10 3.576 ,652 l GO469G 1 10.98 4.213 
7.35 2.880 .425 .003190 I 9.15 3.596 .659 .004944 I 10.95 4.303 
7.4c T.900 .431 .003234 I 9.20 3.615 .666 .a04998 T ll.OG 4.323 

7.45 2.928 .437 .00327n I 9.25 3.635 .673 .OG5053 1 11.05 4.342 
7.59 7.947 .443 .053322 I 9.30 3.655 .691 .005137 I ll.lb 4.562 
7.55 2.967 .449 .003366 I 9.35 3.674 .6RG .a05163 I 11.15 4.3&Z 

7.60 2.qq7 .455 .003411 I 9.40 3.694 .695 .OGStlb I 11.20 4.401 
7.65 3.CC6 .461 .003456 I 9.45 3.714 .7G3 .GG5274 I 11.25 C.cZl 
7.79 3.026 .467 .a03501 I 9.50 3.733 .71C .00533G T 11.30 4*4*1 

7.75 
7.80 
',R5 

7.9t 
7.95 
n.oc 

0.05 
n.13 
0.15 

R.211 
n.25 
8.33 

*.35 
n.4: 
8.45 

3.C46 ,473 .OOT547 I 9.55 3.753 .71n .OG53¶6 T ii.35 4.460 

3.365 .479 .903593 I 9.60 3.773 .725 *GO5442 I tl.40 4.c50 
3.C15 .4n5 .003639 I 9.65 3.792 .733 .G05499 I 11.45 4.5oa 

3,lC4 .491 .00361)6 I 9.70 3.812 
3.124 .497 .003732 I 9.75 3.831 
3,144 .5c4 .003779 I 9.80 3.8~1 

741 
:74a 
.756 

.005556 I 11.5c 4.519 
.OC5614 I 11.55 4.5JJ 
.a05671 I 11.6G 4.559 

3.163 ,510 .003027 I 9.85 3.071 .764 .005729 I 11.65 4.57tl 
3.1e3 .516 .003174 I 9.90 3.890 .771 .OC578B T 11.79 4.598 
3.203 .523 .a03922 I 9.95 3.910 .779 .GOSAu6 I 11.75 4.617 

3.222 .529 .003971 I 10.00 3.930 ./It7 .oc5905 I 11.80 4.657 
3.242 .53t .004019 I 10.05 3.949 .795 .CG5965 I Il.85 4.657 
3.262 .542 .00406n I it.10 3.969 .m3 .tG6524 I 11.96 4.676 

3.201 .549 .004117 I lC.15 3.989 . nil’ .Jir6384 I 11.95 4.696 
?.3?1 .555 .004167 I 10.20 4.001 .a19 .PG6144 I lZ.OG 4.716 
7.321 .562 .004217 I 10.25 4.020 .827 .GtbZG* I 12.85 4.735 

140” MILLIWTEQ PIPE TYE FLOW QbNGE IS 6.7000 TO 12.0500 CUBIC METERS PER SESOND 



f-l V W H G V MV H a V HU Ii 

12.19 4.755 1.152 .001616 I 12.3s 4.655 1.201 .009007 I 12.60 I. 951 1.250 .JO9375 I 
12.15 4.775 1.162 .OOd7lb I 12.40 4.073 1.2lG .riil9080 I 12.65 b.971 1.26t .009450 I 
I?.20 4.794 1.172 .006789 f 12 .c5 .4.693 1.22G .009153 1 L2.7J 4.991 1.270 .a09525 I 

l2.2S 4.51* 1.101 .008(162 I 12.50 6.912 1.23t .064227 I 12.75 s.01a 1.360 .JG36EC I 
12.30 C.834 1.191 .000934 I 12.55 4.932 1.24c .009351 1 12.8C 5.01J 1.29C1 .3l19675 I 

1800 nfLLfnETEa PIP) THE FLOW QANCE IS lt.lCOE to 12.6OOG CUBIC MtTERS PER SECONO 





METRIC YABLES 

HYDRAULIC PROPERTIES OF C3NcREtE PIPE 

FRICTION SLOPES ARE BASE0 ON SCOBEY’S FORWLA . 

SC36EY.S FORMULA -- H f t v - 0.010447 / cs B +e 2 / t 0 / lCO4 I l . 1.25 

WHERE -- V = VELOCITY I RETERS PEO SECOND 1 

CS f COEFFICIENT OF REtAROAfION 

H = FRICTION SLOPE t METERS PER METER ) 

0 = PIPE OIAHETER t NILLIREYERS b 

AND -- 0 - FLOW RATE t CUBIC NET ERS PER SFCONO B 

HV = VELOCITY MEA0 t METERS D 

PIPE CM~ARACTERISTICS -- 

. 

0- 1950 HILLIRETERS 

cs = .no 

QQ INCRENENT * .OSOO CUBIC METERS PER SECOND 

AREA = 2.9669 SPUARE METERS 

H - t .36Y92L-ac t + t a l e 2 ) 





0 

1.50 .5c2 .OlS .00008? I 3.30 l.lJS .062 .OOO422 I 5.10 1.708 .149 .001009 I 
1.55 .519 .014 .(Joot93 I 3.35 1.122 .064 .000435 I 5.15 1.724 .152 .OQl029 I 
1.60 .536 .015 .000099 t 3.40 .1.138 .066 .OOG448 I 5.20 1.741 .155 .a01049 I 

1.65 .552 .016 .000106 I 3.45 1.155 .06I .OGG462 I 5.25 1.756 .158 .001069 I 
1.70 .569 .a17 .000112 I 3.50 1.172 . arc .0004?5 I 5.30 1.775 .lbl .001090 I 
1.75 .586 .Oll! .000119 I 3.55 1.189 .0?2 .008489 I 5.35 l.?9L .164 .001110 I 

1.89 .F03 .019 .000126 I 3.60 1.205 .0?6 .000503 I 5.40 1.606 
1.85 a619 .a20 .a00133 I 3.65 1.222 .0?6 .00651? I 5.45 1.825 
1.91 .636 .021 .000140 I 3.70 1.239 .07n .000531 f 5.50 1.642 

1.95 .653 r022 .00014a I 3.75 1.256 .OIO .OOGi46 I 5.55 1.658 
2.03 ,670 .OZJ .000155 I 3.80 1.272 .013 .000560 I 5.60 1.875 
2.05 .686 ,024 .000163 t 3.85 1.289 .?85 .ooc575 1 5.65 1.892 

Z.lJ .?03 .025 .00c171 f 3.90 1.306 .01)? .OCC59G I 5.7G 1.909 .166 .a01260 I 
2.15 .720 .026 .0001?9 I 3.95 1.323 .089 .000605 I 5.75 1.925 .189 .001263 I 
2.2(! ,737 .028 .000181 I 4.00 1.339 .G91 .a00621 f 5.oc 1.9*2 .192 .J01305 I 

2.25 .753 r029 .00;196 I 4.05 1.356 .094 .,G00636 I 5.15 1.959 .196 .Odl328 I 
2.33 .??O ,030 .000205 I 4.10 1.373 .096 .OOG652 I 5.90 1.976 ,199 .00135G I 
2.35 .?8? .032 .000214 I 4.15 1.396 .ose .OOG668 I 5.95 1.992 .202 .0513?3 1 

2.4; .BC4 .033 .a00223 I 4.20 1.406 .1:1 .OCG684 I 6.OG 2.009 .206 .00139? I 
2.45 .n20 .034 .000233 I 4.25 1.423 .lC3 .0t0701 I 6.05 2.026 .209 .OJ1420 I 
2.50 ,837 .G36 .OOC242 I 4.30 1.44t ,136 .00c717 I b.10 2.J,3 .213 .tlo14*3 I 

7.55 ,854 
2.60 .8?1 
2.65 .I367 

2.7'1 .9c4 
2.75 .921 
2.07 .938 

2.n5 
2.90 
2.95 

3.0? 
3.05 
3.10 

3.15 
3.29 
3.2< 

.954 

.9?1 
,988 

l.CC5 
1.021 
1.03n 

1.055 
1.071 
1.088 

.o 17 
,039 
.040 

.042 

.J43 

.045 

.046 
,048 
.050 

.a51 

.053 
.!I55 

.05? 
.059 
.ChO 

.000252 I 4.35 1.457 .I38 .OOG?34 I 6.15 2.553 .216 .iJl46? I 

.a00262 I 4.40 1.473 .111 .OCG?51 f 6.26 Z.G?b .220 .001491 I 

.0002?2 I 4.45 l.b90 .I13 .GOG?68 I 6.25 2.093 .223 .501515 I 

.JOO28S I 4.50 1.507 *tit .OCO?86 I 6.30 2.110 .22? .JillSCC I 
.OOG293 I 4.55 1.524 .I18 .OGrJ803 I 6.35 2.126 .23L .501564 I 
.000304 I 4.60 1.540 .121 .ooa621 I 6.40 2.143 .234 .irCl589 I 

.000315 I 4.65 1.557 .124 .OGL839 I 6.45 2.liC .238 .JC1614 I 

.000326 I 4.70 1.574 .126 .OOC85? I 6.5G 2.176 .241 .06:639 I 

.000338 I 4.75 1.59t .129 .0008?5 I 6.55 2.193 .245 .001664 I 

.000349 I 

.'JOC361 I 

.0003?3 I 

l.bJ? 
1.624 
1.641 

.OOr!365 I 

.000397 I 

.OOE410 I 

4.8C 
4.35 
4.9J 

4.95 
5.00 
5.05 

.132' 

.13c 

.13? 

.I40 
.143 
. IWE 

.orlca94 I 6.65 2.213 .249 .d31690 I 

.OOt912 f b.65 2.227 .253 .a01715 I 

.000931 I 6.7J 2.2~3 .25? .001?41 I 

1.657 
1.674 
1.691 

.050953 I 6.75 2.26J .260 .501?6? I 

.OGJS?L I 6.89 2.277 .264 .rlGl?94 I 

.000989 I 6.85 2.294 .268 .OGl820 I 

V H a V HV w 0 V HV 

.16? 
.l?cl 
. 173 

.1?6 

.179 

.1az 

Ii 

.Oilll31 I 

.001152 I 
.?011?3 I 

.001195 I 

.001217 I 
.OGl236 I 

1950 MILLIHFTER PIDE THE FLOY QAkGE IS 1.5000 10 b.8500 CUBIC HErFRS PER SFCOND 



a V MY H a V HV n a V MV Ii 

6.90 7.310 .272 .001847 I 8.70 2.913 .433 .002936 I LO.5d 3.516 .630 .004277 I 
6.95 2.32i .276 .001874 I 8.75 2.930 .438 ii02970 I 10.55 3.533 .636 .OOc318 I 
7.00 2.344 .280 .001901 I 8.80 2.947 .443 .003004 I 10.60 3.549 .64L rCu4359 I 

7.05 2.361 .284 .a01928 I 8.85 2.963 .448 .OC3038 I 10.65 3.566 .64U .004400 f 
7.10 2.377 .288 .001956 X 8.90 2.980 .453 .0;73073 I 10.70 3.353 .654 .004441 I 
7.15 2.394 .292 .a01983 I 8.95 2.997 .458 .c03157 I 10.75 3.600 r660 bOii4483 t 

7.20 2.411 .296 .002011 I 9.00 3.014 .463 .003142 I 10.80 3.616 .667 .004525 t 
7.25 2.420 .3oc .002039 I 9.05 3.030 .468 .003177 I 10.05 3.633 .673 .004567 I 
7.30 2.444 .305 .002067 I 9.10 3.047 .473 .OC3212 I 10.90 3.6Gt .679 .OOr609 I 

i.35 2.461 .309 .002096 I 9.15 3.064 ,478 .003248 I 10.95 3.667 ,665 .L104651 I 
7.40 2.478 .313 .002124 I 9.20 3.Oll .484 .003283 I ll.Olr 3.683 .691 a064694 I 
7.45 2.495 .317 .002153 I 9.25 3.09? .489 .a03319 I lliO5 3.7Od .696 rOl47.37 I 

7.50 2.511 .321 .0021(12 I 9.30 3.114 .494 .llossk, I 
7.55 2.528 .326 .002211 I 9.35 3.131 .500 .a03391 T 
7.60 2.545 .330 .002241 I 9.40 3.148 .505 .003428 f 

7.65 2.562 .334 .a02270 I 9.45 3.164 .5lC .003464 I 
7.70 2.578 .339 .002300 I 9.50 3.181 .516 .003501 I 
7.75 2.595 .343 .002330 I 9.55 3.198 .521 .003538 I 

11.10 
11.15 
11.20 

il.25 
11.30 
11.35 

3.717 .to4 .004780 I 
3.733 .7lli .004823 I 
3.750 .f17 .a44166 I 

3.767 .?Z3 .00491O I 
3.784 .730 a004953 I 
3.aoo .736 .00499t I 

7.80 2.612 .348 .002360 I 9.60 3.214 .527 .OC3575 I 11.40 3.817 ,743 .oolQcl I 
7.85 2.629 .352 .002390 I 9.65 3.231 .532 .003612 I 11.45 3.834 a749 .005il86 I 
7.90 2.645 .357 .002421 I 9.70 3.241 .53.8 .a03650 I 11.5G 3.651 .756 l 005130 1 

7.95 2.662 .361 .002452 1 9.75 3.265 .543 .a03688 I 11.55 3.867 -762 l QU5lt5 I 
R.00 2.679 .366 .002483 I 9.80 3.281 .549 .003?26 I 11.60 3.884 ,769 .a05220 I 
8.05 2.695 l 370 .002514 I 9.85 3.290 .554 .003764 I 11.65 3.901 ,776 .a05265 I 

8.10 2.712 .375 .002545 I 
n.15 2.729 .360 .a02577 I 
8.2U 2.746 .384 .I02608 I 

8.25 2.762 .3lJ9 .002640 I 
1.30 2.779 .394 .002672 I 
8.35 2.796 .398 .a02705 I 

8.40 2.813 .4113 .002737 t 
8.45 2.829 .408 .002770 1 
8.59 2.846 l 413 .002803 I 

8.55 2.063 .418 .002836 I 
8.6fJ 2.680 .423 .002069 I 
8.65 2.896 .428 .002905 I 

9.90 
9.95 

10.00 

10.05 
10.10 
10.15 

10.20 
10.25 
10.30 

10.35 
lO.bO 
10.45 

3.315 .560 et03802 I 11.70 3.918 .782 .005310 I 
3.332 '~566 .00384O I li.75 3.934 ,789 a005356 I 
3.340 .571 .0030?9 I 11.00 3.951 .796 .005401 I 

3.365 .577 .103918 I 11.85 3.966 ,802 l 505447 I 
3.302 .583 .003957 I 11.90 3.965 .a09 .ou5493 I 
3.399 .589 .003996 I 11.95 4.001 ,816 .005540 I 

3.415 .595 .004036 1 12.00 4.018 .823 .005566 f 
3.432 .600 .004076 I 12.05 4.035 .83L .Ou5633 i 
3.449 .606 .004115 I. 12.10 4.052 .a37 .005680 I 

3.466 .612 .004155 T 12.15 4.068 .844 .a05727 I 
3.402 .616 .004196 I 12.20 4.015 ,851 .005t74 I 
3.499 l 624 .004236 I 12.25 4.102 .858 .005821 I 

1953 nILLInEtER PfPE THE FLOW RANGE IS 6.9000 f0 it.2500 CUBIC NETERS PER SECJND 



Q 

12.30 4.119 .865 .005169 
12.35 4.135 ,872 .a05917 
12.40 4.152 .I79 .005965 

12*45 4.169 .816 .006c13 
12.50 4.186 .893 l 006061 
12.55 4.2C2 .900 .0061&O 

12.60 4.?19 .907 .006159 
12.65 4.236 .914 .0062OR 
12.7c 4.252 .922 .006257 

12.75 4.269 .929 .006306 
12.80 4.2n6 .936 .a06356 
12.85 4.303 .944 .006405 

12.99 4.319 .951 .006455 
13.95 4.336 .958 .006506 
13.09 4.353 .966 .006556 

13.05 4.370 ,973 .006606 
13.11 4.386 .981 .006657 
13.15 b.403 .9R8 .006708 

13.25 4.420 l 9’)6 .006759 

V HV H a 

I 13.25 
I 13.30 
I IS.35 

: 
13.40 
13.45 

I 13.50 

I 13.55 
I 13.63 
I 13.65 

I 13.70 
I 13.75 
I 13.80 

I IS.35 
I 13.90 
I 13.95 

I 14.00 
I 14.05 
I 14.10 

I 14.15 

V 

4.437 
4.453 
4.470 

4.487 1.026 .OC6965 
4.504 I.G34 .CG7Llll 
4.520 1.ocr .007070 

4.537 
4.554 
4.571 

1.049 .a07122 
I.057 .007175 

4.587 
4.6C4 
4.621 

4.638 
4.654 
4.671 

4.680 
4.705 
4.721 

4.738 

1.065 .OC722A 

1.073 .007281 
I.O)U .007334 
1.088 .007388 

I.&96 .007441 
l.IOu .A07495 
1.112 . GO7549 

1.12b .,tC76iS 
I.126 .007658 
1.136 .OE7712 

1.144 .Gt7767 

YV t4 

1.0?3 .006RlO 
1.011 .OO6862 
I.0111 .006914 

0 v 

1 14.20 4.755 
1 14.25 4.771 
I 14.3J 4.7yn 

I 14.35 4.bO5 
I 14.40 c.uz2 
1 14.45 4.83d 

I 14.50 4.855 
I 14.55 4.872 
I 14.60 4.869 

I 14.65 4.905 
I 14.70 4.922 
I 14.75 4.939 

I 14.80 4.956 
I 14.85 u.972 
f 14.9rl 4.909 

r 14.95 5.ooii 
I 15.00 5.023 
I 15.05 5.439 

1 1-5.10 5.056 

nv Ii 

1.152 .007822 
1.160 .057877 
1.169 .057933 

1.177 .007988 
1.165 .008014 
1.193 .008lOir 

1.231 .008156 
1.2IG .008212 
l.hIB .OG8269 

: 
I 

I.226 .008326 
1.235 .rlJ8383 
1.243 .508440 

l-252 .OJ 8497 
1.260 .OSd554 
1.269 .008612 

1.277 .GO8670 
1.286 .0067L8 
I.294 .008786 

1.303 .OG8845 I 

1950 MILLIMETER PIPE THE FLOW RANGE IS 12.3000 10 19.1000 CUBIC HFlERS PER SFCOWO 
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HEYRIC lA6LES 

HXORAULIC PROPERTIES OF CONCQblE PIPE 

FRICTION SLOPES ARE BASE0 ON SCOREY’S FORUULA 

SC39EY’S FORMULA -- )r = ( v l 0.010447 / es b l + 2 / t 0 / 1000 ) ‘W 1.25 

WHERE -- V = VELOCTli t METERS PER SECOND 1 

CS = COEFFICIENT OF FEfARO4fION 

H,= FRICTION SLOPE t t4ETE8S PER METER B 

o = PIPE DIAMETER ( iILL METERS 1 

AN0 -- 0 = FLOW RATE t CUBIC METERS PcR SfCOND t 

HV = VELOCITY ME40 I METERS ) 

PIPE CHARACTERISTICS -- 

o= 2100 WILLIMETERS 

cs = .3?0 

dP INWENrNT 3: .osoo ctierc NETERs =ER ~ECONO 

AREA = 3.b636 SOUARE HETERS 

H = t .26289E-Oh I l I Q l @ 2 I 





0 v HU Q V HV Ii 0 v HV H 

1.75 .5c5 .a13 .0000~1 I 3.55 1.025 .a54 .OOC331 I 5.35 1.5r5 .I22 .GGti752 I 
1.00 .520 .014 .000005 I 3.60 1.039 .055 l 000341 I 5.46 1.559 .124 .000767 I 
1.65 .534 .OlS .ooooqo I 3.65 1.054 .a57 .000350 I 5.45 1.574 *I26 .GOO781 I 

1.90 .549 .OlS .000095 I 3.7J 1.066 .05a .GGC366 I 5.50 1.388 .129 .003795 I 
1.95 .563 .0:6 .000100 I 3.75 1.083 .ObO .000370 I 5.55 1.6G2 .131 .oooalo I 
2.00 ,577 .Ol? .000105 I 3.ao 1.097 .561 .OCG380 I 5.60 1.617 .I33 .ilOG824 I 

2.05 .592 .oia .000110 I 3.85 l.li2 .063 .OGC390 I 5.65 1.631 .136 .OOG839 I 
2.10 .606 .019 .000116 I 3.90 1.126 .065 .QSGrrOO I 5.70 1.646 .13e .OSr854 I 
2.15 ,621 .a20 .000122 I 3.95 1.140 ,066 .ooc41o I 5.75 1.660 ,140 .oooa69 I 

2.20 .635 l O?l .000127 I 4.00 1.155 .065 .000421 I 5.80 1.675 .143 .000884 I 
2.25 .65G .022 .000133 I 4.05 1.169 .O?G .GOOC31 I 5.65 1.689 .145 .OOG9Uri I 
2.30 .664 .022 .000139 I 4.10 i.ia4 .O?l .000442 I 5.90 1.703 .i4a .OOG915 I 

2.35 .676 .023 .000145 I 4.15 I.190 .073 .000453 I 5.95 1.718 .150 .GllO931 I 
2.40 .693 .024 .000151 I 4.20 1.213 .075 .000464 I 6.OG 1.732 .153 .OOG946 I 
2.45 .?O? .026 .oooisa f 4.25 1.227 .O?? .000475 I 6.05 1.767 .156 .000962 I 

2.5'5 .722 ,027 .000164 I 4.30 1.241 l 079 .000416 I 6.10 1.761 .isa .OOG9?8 I 
2.55 ,736 .ota .000171 I 4.35 1.256 . oao .000497 I 6.15 1.776 .161 .000994 I 
2.60 .751 .029 .000178 I 4.40 1.270 .082 .a06509 I 6.20 1.790 .163 .001011 I 

2.65 ,765 .oso .000105 I 4.45 1.205 .OR4 .a00521 I 6.25 l.lOc .166 .001327 I 
2.70 .780 .031 .000192 I 4.50 1.299 .086 .000532 I 6.30 1.819 .169 .001043 I 
2.75 ,794 .032 .000199 I 4.55 1.314 . oaa .a00544 I 6.35 1.833 .171 .001560 I 

2.80 .noJl l 033 .a00206 I 4.60 i42a .09t .000556 I 6.40 1.fb4n l 1?4 .001077 I 
2.85 .a23 .035 .000214 I 4.65 1.343 .092 .000568 I 6.15 1.afn2 .l?? .001094 I 
2.90 .a37 .036 .000221 I 4.70 1.357 .094 .000581 I 6.50 1.877 .180 .llOllll I 

2.95 .a52 .037 .000229 I 4.75 1.371 .096 .000593 I 6.55 1.891 ,102 .OQl128 I 
3.00 ,866 .osa .00023? I 4.80 1.3a6 .096 .000606 1 6.60 1.906 .Las .a01145 I 
3.05 .081 ,040 .000245 I 4.85 1.400 .lOO .0006li I 6.65 1.925 .1aa .Jdll63 I 

3.10 .a95 .a41 .000253 I 4.90 la415 .102 .000631 f 6.75 1.934 .I91 .oalleo I 
3.15 .909 .a42 .000261 I 4.95 1.429 .lJ4 .000644 1 6.75 1.949 .194 .001198 I 
3.20 .924 .044 .000269 I 5.00 1.444 .106 .000657 I 6.80 1.963 .196 .Jill216 I 

3.25 
3.30 
3.35 

3.40 
3.45 
3.50 

.93n .ocs .00027a : 5.05 1.458 
,953 .046 .000286 I 5.10 I.472 
.967 .04a .000295 I 5.15 1.487 

.000670 I 6.65 1.976 .199 .001234 I 

.000614 I 6.90 1.992 .202 .001252 I 

.000697 I 6.95 2.007 .2G5 .a01270 I 

.9a2 .049 .000304 I 5.20 1.501 
.996 .051 .000313 I 5.25 1.516 

1.011 .052 .000322 I 5.38 1.538 

.ioa 
.lll 
.a3 

.liS 
.117 
.119 

.000711 I 7.00 2.021 .206 .OGl288 I 
.000725 I 7.05 2.035 .211 .001307 I 
.a00731 I 7.10 2.059 .214 .oal325 I 

2100 RILLIRETER PIPE THE FLOW RLMCL IS 1.7511 to 7.1000 CUIIC METERS PER SECOND 



0 v Mv H Q V HV .H a u 

7.15 2.064 ,217 .a01344 I 8.95 2.584 .340 
7.20 2.079 .22G .001363 I 9.00 2.598 .344 
7.25 2.093 .223' .001382 I 9.05 2.613 . Sltd 

.OOilO6 I 10.75 3.104 

.002129 I 10.80 3.110 

.002153 I 10.85 3.133 

7.33 2.108 .226 .001401 I 9.10 2.627 .352 .002177 I 10.90 3.147 
7.35 2.122 .23.0 .001420 I 9.15 2.642 .356 .0022Gl 1 10.95 3.161 
7.49 2.136 .233 .001440 I 9.20 .2.6S6 .360 .002225 1 11.00 3.176 

7.45 2.151 .236 .001459 I 9.25 2.671 .364 .Ot22c9 I 11.05 3b19C 
7.5r: 2.lF5 .239 .a01479 I 9.30 2.685 .367 .OG2274 I 11.10 3.205 
7.55 2.180 6242 .001499 I 9.35 2.699 .371 .002296 I 11.15 3.219 

7.6'1 2.194 .245 .001518 I 9.40 2.714 
7.65 2.2C9 .249 .00153', I 9.*5 2.128 
7.70 2.223 .252 .001559 I 9.50 2.743 

.375 .002323 I 11.20 3.234 
6379 .OG2348 I 11.25 3.248 
.383 .002373 I 11.30 3.262 

7.75 P.230 .25c .001579 1 9.55 2.757 .387 .OG2391) I 11.35 3.277 
7.8G 2.252 .258 .I!01599 I 9.60 2.772 ,392 .002423 I 11.40 3.291 
7.n3 2.266 .262 .GOl620 I 9.65 2.786 ,396 .002446 I 11.45 3.306 

7.9: 2.281 .265 .001641 I 9.7!l 2.801 
7.95 2.295 .269 .001662 I 9.75 2.815 
4.00 2.310 .272 .001682 I 9.80 2.829 

.406 .002474 I 11.50 3.320 

.4G4 .002499 I 11.55 3.335 

.4Cb .002525 T 11.60 3.349 

8.0s 2.324 .275 .001704 I 9.85 2.844 
R.l? 2.339 .279 .001725 I 9.90 2.858 
8.15 2.353 .2R2 .001746 I 9.95 2.873 

.412 .002551 1 11.65 
.416 .OC2577 1 11.70 
.421 .OC2603 I 11.75 

3.364 
3.37d 
3.342 

Ft.25 7.367 .206 .001761 I lG.00 2.087 0425 .002629 I 1i.m 3.4ilt 
9.25 7.'82 ,289 .001789 I 10.05 2.902 .429 .002655 1 11.85 3.b21 
1.32 2.396 .293 .001811 I 10.10 2.916 .*33 .0026(12 I 11.90 3. b36 

9.35 7.kll .296 
r).4? 2.425 . 300 
8.45. 7.440 .303 

001033 I 
:om55 I 
.001877 I 

10.15 2.930 .43a .G(rZIJlt i 11.95 3. b50 
10.20 2.945 .442 .OG2735 I 12.00 3.465 
10.25 2.959 .446 .GO2762 I 12.05 3. b79 

6.59 2.454 .307 .001899 I lC.30 2.974 .451 .J1i2789 I 12.10 3. b93 

8.55 2.469 .311 .001922 1 10.35 2.988 .455 .OG2816 I 12.15 3.508 
4.6: 2.483 .314 .001944 I 10.40 3.003 .46G .ilOZOhJ Y 12.20 3.522 

8.65 2.447 .318 .001967 1 10.45 3.G17 .464 .002871 I 12.25 3.537 
8.7'1 2.512 .322 .001990 I 10.50 3.032 .468 .002896 I 12.30 3.551 
8.75 2.526 .325 .COf013 I 10.55 3.046 .473 .002926 I 12.35 3.366 

n.ac 7.541 .329 .002036 I 10.60 3.060 
rl.85 2.555 .333 .002159 I 10.65 3.075 
n.s; 2.570 .337 .GO2082 I 10.70 3.089 

.477' .CG2954 I 12.uo 3.58s 
.482 .002982 I 12.45 3.595 
.486 .003010 I 12.50 3.509 

210s tlILLInfTES PI'E THE FLOW RANGE Is 7.1500 To 12.5OOG CUBIC METERS PER fECON0 



V 

3.623 
3.638 

HV H 

.D04141 
.a04174 

0 

14.2cl 
14.25 
lb.30 

14.35 
14.40 
14.45 

V HV H 
4.100 .a57 .aasso1 
4.114 .063 .oa5338 
.!a.129 .869 .005376 

4.143 .a75 .a05413 
4.158 .811 .00545i 
4.172 .fl97 .005469 

0 v HV II 

15.85 4.376 
15.9t 4.591 
15.95 4.605 

1.067 .006604 
1.074 .OJ6646 
1.001 .0216688 

16.00 4.619 1.068 .006750 
16.05 4.634 1.U94 .006772 
16.10 4.648 1.101 .556014 

17.55 
12.60 
12.65 3.652 

.669 
,675 
.680 .a04207 

12.70 3.667 .685 .a04240 
12.75 1.691 .691 .a04274 
12.63 3.696 .696 .0043U7 

12.85 1.710 .702 
12.90 3.724 .707 
12.95 3.139 .712 

13.ar! 
lS.CS 
13.10 

13.15 
13.21 
13.25 

3.753 .710 
3.76R .?24 
3.782 .729 

.004341 

.a04375 

.004409 

.a04443 
.004477 
.004511 

3.797 .735 
3.811 ,740 
3.825 .746 

.004546 

.004581 

.004615 

13.31 3.1140 .?52 .004650 
13.35 3.854 l 757 .004685 
13.41 3.669 ,763 .004720 

13.45 x.*fl3 ,769 
13.5.i 3.698 .7?4 
13.55 Ir.912 .78a 

.004756 
.co4791 
.004827 

13.6" 3.927 .786 .a04662 
13.65 3,941 .792 . COulQ8 
13.73 3.955 .79? . CO4934 

11.75 
if.83 
13.85 

3.97C 
7.984 
3.999 

.6CS 
.a09 
.815 

oor970 
:005006 
.005043 

13.99 
13.95 
14.09 

14.05 
14.1? 
14.15 

4.c13 .821 .005t79 
4.C26 .027 .005116 
4.042 .a33 .a05153 

I 

: 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

: 
I 

16.15 r.663 l.lul) .Ld6857 
16.20 4.677 1.115 .a06899 
16~25 4.592 1.122 .006942 

16.30 4.706 1.129 .056985 
16.35 4.721 1.136 .U07028 
16.4C 4.735 1.143 .JU7071 

lb.rB 
16.5t 
lb.55 

4.?*9 1.150 *JO7114 
4.764 1.157 .557157 
4.77a 1.164 .UO7241 

I 
I 
I 

14.50 
14.55 
14.60 

4.186 
4.201 
4.215 

.893 
.a99 
.936 

.a05527 

.a05565 

.a05604 

14.65 4.230 .912 .a05642 
14.7U 4.244 .%a .t05661 
14.75 4.259 .924 .005719 

14.80 4.273 
14.85 4.287 
14.9c 4.302 

.931 
.937 
.943 

.555756 

.Oi5797 
.OC5836 

14.95 4.316 .95G .OL5676 
15.00 4.331 .956 .ac5915 
15.05 4.345 .962 . Of5954 

15.10 4.360 .963 .a05994 
15.15 4.374 .975 .CCbUSI 
lC.20 4.308 ,982 .006074 

15.25 4.4U3 .988 
15.30' 4.417 .995 
15.35 4.432 1.001 

l OCOllC 
.006154 
.006194 

15.43 4.446 1.006 .a06235 
15.45 4.461 1.014 .006275 
15.50 4.475 1.021 .a06316 

15.55 4.49C 1.027 .C06357 
15.66 C.5C4 1.034 .OG6398 
15.65 4.510 l.OCl .OCE439 

15.70 4.533 1.047 .ilJQrdO 
4.547 1.054 .006521 
4.562 la061 .CC6563 

I 
I 
1 

I 
I 
I 

I 
f 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

: 
I 

: 
I 

: 
I 

I’ 
I 

I 
I 
I 

I 

: 

16.60 cr.793 1.171 .OC7244 
16.65 4.807 1.178 .037288 
16.7C 4.bZ.2 1.165 .507332 

16.75 4.836 1.192 .JU7376 
16.80 4.05L 1.199 .JP7420 
16.05 4.865 1.296 .U&7464 

16.94 4.n79 1.213 .Uo75tia 
16.95 Y. 894 1.221 .JL7553 
17.00 4.a3ti 1.220 .JO7597 

17.G5 4.923 1.255 .UL7642 I 
17.10 4.937 1.242 .i;768? I 
17.15 4.951 1.25G .tiO7732 i 

17.26 4.966 1.257 .007777 
17.25 4.980 1.264 .JO7623 
11.30 4.945 I.272 .51;1868 

4.056 .I339 .')051n9 
4.c71 .a45 .@a5226 
4.C85 .651 .005264 

1 
I 
T 

I 
I 
I 

1 
1 
I 

I 

: 

17.35 5.009 1.279 
17.46 5.024 1.266 
17.45 5.030 1.294 

.uu7914 

.UQ7959 15.75 
15.60 .dJbOC5 

21co MILLIMETER PI’E THE FLON RANGE IS 12.5500 70 17 .;50G CUBIC METERS PkR SECOND 





MElRIG TABLES 

HYDRAULIC PROPERTIES OF CONCPETE PIPE 

FRICTION SCOFES ARE RASP0 ON SCOBEI’S FORNULA 

SCDBEY’S FORWLA -- H = 4 v . o.oiiw I cs B C. 2 R t 0 I 1000 B, l * 1.25 

WHERE -- V = VELOCITY f NETERS PER SECOND J 

CS * COEFFICIENT Of RklAROAtION 

H - FRICltON SLOPE 1 MEtERS PER NETEQ t 

0 = PIPE OIANETER ( HILL1 METERS 1 

AND -- 0’s ‘FLOW RATE t CUSIC NETERS PER SQCOND 1 
. 

HV = VELOCITY HE&O ( HEtEQS t 

PIPE CYARAClERIStICS -- 

0 = 225a MSLLIME~ERS 

cs = .376 

90 INCRERENT = .O§OO CUBIC METERS PER SECOND 

AREA * S.9161 SPUARE ?lEfERS 





Q V HI H a V MV H Q V HV H 

2.00 .5c3 .013 .0000?3 I 3.80 .956 .04? .000264 I 5.60 1.406 .lOl .JOQ5?4 I 
2.05 .516 .014 .0000?? I 3.85 .96I .OCI .0002?1 I 5.65 1.421 .103 
2.10 .528 .014 .000081 I 3.90 . .981 .049 

.006584 I 
.0002?8 I 5.70 1.434 .105 .000595 I 

2.15 .541 .a15 .000015 I 3.95 .993 .05ii .OOG286 I 5.75 1.446 .lO? 
2.20 .553 .016 .000089 I 4.00 1.006 .052 .000293 I 5.80 1.459 .toe 
2.25 .566 .016 .000~93 I 4.05 1.019 .053 .00G300 I 5.65 1.471 .llO 

.000605 I 

.000616 I 

.006626 I 

2.39 .57n .Ol? .00009? I 4.10 1.031 .05ri .oot3a1 I 5.90 1.4d4 .112 .000637 I 
2.35 ,591 .OlB .010101 I h.15 1.044 .056 .000315 I 5.95 1.496 .¶lC .OOG648 I 
2.49 .634 .019 .000105 I 4.20 1.356 .05? .000323 I 6.00 1.5ri9 .116 .000659 I 

2.45 ,616 .019 .000118 I 4.25 1.069 .058 .000331 I 6.05 1.522 .118 .JOGCIG I 
2.5l! .629 .oto .000114 I 4.30 1.081 .06t .000338 I 6.10 1.534 .120 .500681 I 
2.55 .641 .021 .000119 I 4.35 1.094 .061 .000346 I 6.15 1.547 .122 .OOG692 I 

2.69 .654 .022 .009124 I 4.4c 1.107 .062 .OOGSSI I 6.20 1.559 .124 .ooc7c3 
2.65 .666 .023 .000129 I 4.45 1.119 .064 .000362 f 6.25 1.572 .126 .lloo715 
2.73 .h79 ,024 .00@133 I 4.50 1.132 .065 .000371 I 6.30 1.514 .128 .OOIr726 

2.75 .692 .024 
2.no .7c4 .025 
2.85 .717 .026 

4.55 1.144 .06? .poosrs I 6.35 1.597 .lSG .JOG?JB 
4.60 1.157 .068 .OOC38? I 6.40 1.6lJ .132 .00c750 
4.65 1.169 .070 .OOL396 I 6.45 1.622 .134 .500?61 

2.9'l .729 .oe7 
2.95 .742 .028 
3.09 .755 .0'9 

.000138 I 

.000143, I 

.000149 I 

.ooci54 I 

.coo159 I 

.000165 I 

4.70 1.182 .a71 .0004G4 I 6.50 1.635 .I36 .000?73 
4.75 1.195 .0?3 .ootc13 I 6.55 1.647 .I38 .005785 
4.80 1.207 .0?4 .OOG422 I 6.6U 1.665 . LLG .055797 

3.E5 .I67 .O!O .ooc170 I 4.85 1.220 . 076 .00c430 I 6.65 1.672 .145 .000809 
3.13 .7no .031 .0001?6 I 4.90 1.232 .07? .000439 I 6.70 1.685 .145 .P3G822 
3.15 .792 .032 .ooi?1(12 I 4.95 1.245 .079 .OOG448 I 6.75 1.696 .14? .OOll8Jb 

3.20 .no5 .033 .000187 I 5.00 1.258 .011 .OOG456 I 6.80 i.710 .149 .OilG846 
3.25 .@17 .03* .000193 I 5.05 1.270 .Gb2 .OOC467 I 6.85 1.723 .151 .J3irO59 
3.3rl .83C .035 .ooc199 I 5.10 1.263 .084 .OOG4?6 I 6.90 1.735 .153 .UJi8?1 

3.35 .a43 .036 .a00205 I 5.15 1.295 .086 .OOG485 I b.95 1.7s8 .156 .JIJil864 
3.40 .055 .03? .080212 I .5.20 1.306 .01? .OOC495 I 7.00 1.761 .15d .J1iGd9? 
3.45 ,868 .038 .0002ld I 5.25 1.320 .069 .oot534 r 7.05 1.773 .160 .300310 

3.5@ 
3.55 
3.60 

5.30 
5.35 
5.40 

5.45 
5.50 
5.55 

1.333 .091' .oot514 I 7.10 1.786 .163 .OOC923 
1.346 .092 .009524 I 7.15 1.73R .165 .OOG936 
1.356 .094 .ooc534 I 7.25 l.dll .167 .ooc9*9 

3.65 
3.71 
3.75 

.88ll 
,093 
.905 

.918 
.931 
.943 

.039 .00022b I 

.041 .000231 I 
,042 .00023? I 

.043 .000244 I 

.044 .000251 I 

.I)45 .000257 I 

1.371 .096 .coo544 I 7.25 1.823 .169 .000962 
1.383 .098 .000554 I I.30 1.036 ,172 .oilLi975 
1.396 .099 .OCt564 f 7.35 1.849 .174 .GOC989 

2250 MILLIMETER PIBE THE FLOW RANGE IS 2.0000 r0 7.35GJ CUBIC MEIERS PER sE:ONO 



5 V HV H P V HV n J V HV H 

7.40 1.861 .177 .001002 I 9.20 2.314 .273 .oc1549 I 11.60 2.767 .39G .002214 I 
7.45 1.n74 .179 .001016 I 9.25 24.326 .276 .001566 I 11.05 2.779 .394 .OJt235 I 
7.59 1.885 l 161 l 001029 I 9.30 2.339 .279 .001563 I 11.10 2.792 .397 .002255 I 

7.55 1.099 .lL4 .a01043 I 9.35 2.352 .2c)2 .Otl600 1 11.15 2.6Jc .*01 .002275 I 
7.60 1.911 .166 .001057 I 9.40 2.364 .2&i .OCl617 1 11.20 2.617 .404 .002296 I 
7.65 1.924 .189 .001071 I 9.45 2.377 .tnlJ .OEl634 t 11.25 2.129 .SOl .502316 I 

7.70 1.937 ,191 .001085 I' 9.50 2.369 
7.75 1.949 .194 .001099 I 9.55 2.402 
7.60 1.962 .I96 .001113 I 9.60 2.414 

.291 .001652 1 11.3li 2.e42 .*12 -002337 I 

.294 .a01669 I 11.35 2.655 .4i5 

.29? 
.?&2356 I 

l 001667 I 11.43 2.867 ,419 .a02376 I 

7.85 1.974 .199 .0011211 r 9.65 2.427 .30G 
7.90 1.917 .201 .001142 I 9.70 2.440 .303 
7.95 1.999 .204 .001157 I 9.75 2.452 .3ir6 

ll.bS 2.8lIlJ .s23 .002399 1 
11.50 2.692 ,426 .60242&l I 
11;55 2.905 ,430 ~002441 I 

e.00 2.012 .206 .001171 I 9.80 2.465 .3lJ 
A.05 2.025 .209 .001166 I 9.15 2.477 .313 
R.10 2.037 .212 .001201 I 9.90 2.490 .316 

.oc17'04 I 
.90&722 I 
.0017~fj I 

.00;75e I 

.OC1726 1 

.a01794 I 

11.65 2.917 l 434 .002463 I 
11.95 2.930 .436 .002484 I 
11.70 2.943 .441 .JO25u5 I 

8.15 2.050 .214 .001216 I 9.95 2.502 .319 .001612 I 11.75 2.955 .c45 .002527 I 
0.20 2.062 .217 .001231 I 10.00 2.515 .322 ,001830 I 11.80 2.968 .449 .OG2546 I 
6.25 2.075 ,219 .001246 I 10.05 2.526 .326 .001646 I 11.85 2.98J .453 .Jli2570 I 

8.30 2.087 ,222 .011261 I 10.10 2.540 .329 r001667 I 11.90 2.993 .*57 -002592 I 
6.35 2.100 .225 .001276 I 10.15 2.553 .332 .901885 I 11.95 3.055 .sbt .052613 I 
cl.40 2.113 .227 .001291 I 10.20 2.565 .335 .001904 I 12.00 3.010 .464 .00i?635 I 

1.45 2.125 .230 .001307 I 10.25 2.576 .339 
6.50 2.138 .233 .a01322 x 10.3a 2.590 .342 
6.55 2.150 .236 .001336 I 10.35 2.603 .345 

8.60 2.163 .23ll .001354 I 10.40 2.616 .349 
1.65 2.176 .241 .001369 I 10.45 2.626 .352 
6.70 2.188 .244 .001385 I 10.50 2.641 .ssa 

.a01923 I 
.001942 I 
.00196C I 

.oi1979 f 

.001996 I 

.002016 I 

12.05 3.031 .466 .002657 I 
12.10 3.043 ,472 .002679 I 
12.15 3.056 .476 .JO27b2 I 

12.20 3.066 .u60 *a02724 I 
12.25 3.081 .*a4 .0027r6 I 
12.30 3.093 .466 .052769 I 

3.75 
8.00 
(1.85 

e .90 
6.95 
9.00 

9.05 
9.10 
9.15 

2.201 .247 ;001401 I 10.55 2.653 .359 .002037 I 12.35 3.106 .492 a002791 I 
2.213 .250 .a01411 I la.60 2.666 .362 .102#56 t 12.40 3.119 .u96 .002814 I 
2.226 .253 .001433 I 10.65 2.679 .366 .a02076 I 12.45 3.131 .500 .a02837 I 

2.236 .255 .001450 I 
2.251 .258 .001466 I 
2.264 .261 .0~1482 I 

2.276 .264 .001499 I 
2.289 .267 .OOlfl5 I 
2.301 .270 .001532 I 

10.70 
10.75 
10.60 

10.85 
1a.90 
10.95 

2.691 .369 .a02095 1 12.50 3.144 .504 .OB2659 I 
2.764 .3?3 .002115 I 12.55 3.156 .506 .002062 I 
2.716 .3?6 .002135 I 12.60 3.169 .512 .002905 I 

2.7i9 .360 .002154 I 12.65 3.162 .516 .a02929 I 
2.741 ,313 .QO2174 I 12.70 3.194 .520 .002952 I 
2.754 .387 .00219b I 12.75 3.2OT .524 .002975 I 

2250 HILLIHEfER PIPE THE FLOW RANGE IS 7.4010 TO 12.?500 CUBIC METERS PER SECOWO 



V HV H a V MU w 0 u W H 

12.00 3.214 .528 .oa2998 I 14.60 3.672 .687 .OC39Jl 1 16 .ca 4.125 .867 .a04922 s 
12.85 3.232 .532 .003022 I 14.65 3.685 .692 .003928 I 16.45 4.157 .872 .o 04952 I 
12.90 3.244 .536 .003045 I 14.70 3.697 ,697 .a03955 I 16.50 4.15G .!I70 .004982 I 

12.95 3.257 .541 .003G69 I 14.75 3.710 ,701 .003902' I 16.55 4.162 .863 .005013 
13.00 3.270 .545 .003093 I 14.60 3.722 .7i6 .004aa9 t 16.66 4.175 .88Q .a05043 
13.05 3.202 .549 .003117 I 14.85 3.735 ,711 .094936 I 16.65 4.188 .n94 .a05073 

11.10 3.295 .553 .a03141 I 14.90 3.747 .I16 .004063 I 16.7il 4.21lt . n99 .JO5104 
13.15 3.307 .557 .003165 I 14.95 3.760 .721 .00409C I 16.75 4.213 .905 .005134 
13.26 3.320 .562 .003189 I 15.00 3.773 .725 .aa4ii8 t 16480 4.225 .JlO .005165 

13.25 3.332 .566 .003213 I 15.05 3.765 .73a .004145 t 16.65 4.?38 .915 .a05196 
13.30 3.345 .570 .003237 I 15.10 3.798 .735 .004173 I 16.90 4.250 .921 .a05227 
13.35 3.358 .575 .003262 I 15.15 3.8ta .740 .0042oa I 16.95 4.263 .926 .005258 

13.40 3.370 ,579 .003266 I 15.20 3.823 ,745 .004226 I 17.00 4.276 .932 .005289 
13.45 3.313 .583 .003311 I 15.25 3.835 .750 .004256 t 17.05 4.286 .937 .00532i) 
13.50 3.395 ,588 .003335 I 15.30 3.646 .755 .oa4284 f il.10 4.301 .943 .a05351 

13.55 3.408 .592 .003360 I 15*35 3.061 .760 .004312 t 17.15 4.313 .948 .005383 
13.69 3.420 .596 .0033n5 I 15.40 3.673 .765 l 004340 f 17.20 4.326 .954 .005414 
13.65 3.433 .601 .a03410 I 15.45 3.866 .77a .004368 t 17.25 4.336 .959 .3G5446 

: 
I 

: 
I 

I 
I 
I 

I 
I 
I 

I 
I 
1 

13.70 3.446 .605 .003435 I 15.50 3.898 .775 .004397 I 17.30 4.351 .965 .305477 
13.75 3.458 .610 .003460 I 15.55 3.911 .780 .004425 t 17.35 4.36* .97G .505509 
13.49 3.471 .614 .003485 I 15.60 3.923 .785 .ot4454 I i7.4a 4.376 .976 .oa554i 

13.85 3.483 .618 .003510 I 15.65 3a936 .79a .a04482 t il.45 4.389 .982 .005573 
13.90 3.496 .623 .003536 I 15.70 3.949 .795 .004511 I 17.50 4.401 .967 .005605 
13.95 3.508 .627 .003561 I 15.75 3.961 .8OG .004540 I 17.55 4.b14 .993 .a05637 

14.00 3.521 .632 .003567 I 15.80 3.974 .a05 .004569 I 17.60 4.426 .999 .005669 
14.05 3.534 ,636 .003613 I 15.65 3.986 . I10 ~004598 f 17.65 4.439 I.004 .a05701 
14.10 3.546 .641 .I03635 I 15.90 3.999 .a15 .00462i I 17.70 4.452 l.OlG .005733 

14.15 3.559 .646 .003664 I 15.95 4.011 .a20 .004656 f 
lb.20 3.571 .65G .003690 I 16.00 4.024 .a25 .004665 I 
14.25 3.504 .655 .003716 I 16.85 4.037 .a30 .004714 1 

14.35 
14.35 
14.40 

14.45 
14.50 
14.55 

3.597 .659 .003742 I 16.10 4.049 .836 .004744 T 
3.609 .664 .003768 I 16.15 4.062 .R41 .004773 t 
3.622 .669 .003795 I 16.20 4.074 .846 .a04803 I 

17.75 
17.60 
17.65 

17.90 
17.95 
18.00 

lR.05 
18.10 
16.15 

4.464 1.016 .005766 
4.477 1.021 .905798 
4.489 ba27 .305831 

4.502 
4.514 
4.527 

3.634 ,673 .003R21 I 16.25 I.007 .a51 .004832 I 
3.647 .678 .003648 I 16.30 4.100 .R57 .RO4862 1 
3.659 .683 .003R74 I 16.35 4.112 .W2 .R04692 I 

1.033 
1.039 
1.045 

1.050 
1.056 
1.062 

.005864 
.005896 
.oa5929 

4.540 
4.552 
4.565 

.&JO5962 I 

.005995 I 

.a06029 I 

2250 HILLIHETER PIPE THE ft.OW RRNCE IS 12.RR.R 10 16.1510 CUBIC METER5 PER SECOND 



0 u 

I 19.50 rr.QOu 
I 19.55 l .Ql7 
1 19.bO 6.929 

19'.65 L.962 
19.70 k.955 
19.75 5.967 

19.80 
19.85 
19.90 

s.9RG 
4.992 
5.005 

5.017 .OOb817 I 
.OOb852 1 
.OOb888 f 

19.95 
20.40 
20.05 

2O.lC 

(3 v 
11.20 4.577 
18.25 4.590 
18.30 4.603 

18.35 k.615 
18.40 k.628 
18.45 b.640 

18.59 4.653 
18.55 4.665 
18.67 b.678 

18.65 4.691 
iR.TJ 4.703 
1q.75 4.716 

l'l.r)? k.728 

HV H 

1.068 .006062 
1.071. .006095 
1.080 .a06129 

a 

18.85 
16.90 
18.95 

V HV 

4.7rri lellb 
b.753 1.152 
4.766 1.156 

I H 

.006503 

.006537. 
.tO657i 

19.00 
19.05 
19.10 

C.779 1.164 .OGb607 
5.791 1.17t .006641 

.4.801 1.17b .OOb676 

19.15 4.816 
19.20 4.829 
19.25 4.641 

.006711 

. OOb746 

.006782 

19.30 4.854 
4.6b7 
4.879 

l.lb2 
1.188 
l.i95 

1.201 
19.35 
19.eo 

1.20? 
1.213 

I 
r 
I 

1.0.86 .006162 
1.092 .00619b 
1.097 .006239 

1.103 .006263 
1.109 .006297 
1.115 .006311 

1.121 .006X65 
1.127 .006400 
1.133 .OOb(r34 

1.139 .006468 

5.u30 
5.043 

I 19.45 4.892 1.220 .OGb923 5.055 

2250 nxCLInETER PI'E THE FLOW QANGE IS 18.2000 To 20.1000 CUBIC METERS PER SFC3NO 



NEtR!C t&w% 

HVDRAULIC PROPERTIES OF CONCRETE PIPE 

FRICTION SLOPES llRE BASE0 ON SCOBiV'E FORMULA 

SC3fiEV'S FORHULL -- H = t v ' 0.01QbW / cs ) '* 2 / a 0 / 1000 I " 1.25 

WHERE -- V = VELOCIte ( HEtEES PEQ SECOND b 

CS * COEFFICIENT 3F REt4QOLlION 

)r = FRICTION SLOPE I MEtEQS PER HEtfQ 1 

0 = PIPE 0rmEtEQ t ~ILLIHE~ERS B 

AND -- a = FLOW RATE ( CUBIC METERS PER SECONO b 

HV * UELOCITV HEAD t MEtZaP ) 

PIPE C*ARACtERIStICS -- 

D = 2kGO HILLInEtERS 

cs * .370 

Oa INCREHENT = .laOO CURIC HEtfRS =EQ SiCOrVO 

liREA = 4.5239 SQUARE METERS 





V HO H Q V HV H 0 V HV Ii 

2.30 .506 .013 .000069 I 5.90. 1.304 .087 l 009454 I 9.50 2.100 .225 .001177 I 
2.40 .531 ,014 .000075 I 6.00 1.326 .090 .OOQ469 I 9.60 2.122 .230 .JG1202 I 
2.5'1 .553 .016 .000082 I 6.10 .l.SSI .093 .001r485 r 9.70 2.144 .234 r001227 I 

2.60 .575 .a17 .000081 I 6.20 1.370 .096 .000501 I 9.80 2.166 .239 .!I01252 I 
2.70 .597 .a10 .JOOO95 I 6.30 1.393 .099 .000518 I 9.99 2.1ae .244 .a01278 I 
2.RO .619 .020 .000102 I 6.40 1.415 .102 .000534 I 10.00 2.210 .249 .001304 x 

2.90 .641 0021 .000110 I 6.50 1.437 .105 l 000551 r 10.10 2.233 .254 .OJl33O I 
3.00 .663 .a22 .ooo117 I 6.60 1.459 .lOI) .OOt560 I 10.20 2.255 .259 .a01357 I 
3.lJ .685 .024 .000125 I 6.70 1.481 .112 .QGu585 I 10.30 2.277 .264 .arJ13i34 I 

3.20 .7G7 ,026 .000134 I 6.40 1.503 l 115 .GOC6a3 I 10.*0 2.299 .269 .~Ol411 I 
3.3: .729 .027 .!I03142 I 6.90 1.525 .I19 .00G621 I 10.50 2.321 .275 .OJl438 I 
3.40 .752 .a29 .'Joaisl I 7.00 1.547 .$22 ,OOC639 I 10.60 2.343 .28G .OJl465 I 

3.59 .774 .a31 .000160 I 7.10 1.569 .126 .oila657 I 10.70 2.365 .ztl5 .501493 I 
3.63 .79c .il32 .CO'll69 I 7.20 1.592 .129 .Oat676 T lo.80 2.387 .29cl .001521 I 
3.7fl ,818 .a34 .000179 I 7.30 1.614 .133 .OCC695 I 10.90 2.4J9 .296 .OJ1549 I 

3.80 .AhO .036 .OOGl88 I 7.40 1.636 ,136 .fJC0714 T 11.00 2.632 .301 .JO1578 I 
3.90 .@62 .036 .OOCl98 I 7.50 1.658 .l4a .OCG734 I ll.lLi 2.rrSk .3b7 .0016C7 I 
4.01 . RR4 .040 .000239 I 7.60 1.680 .144 .oac753 f 11.20 2.476 ,312 .001636 I 

4.13 .4G6 .042 .COO219 I 7.70 1.702 .I48 .006773 T 11.30 2.498 .318 .a51665 I 
4.23 .928 .044 .003230 I 7.80 1.724 .152 .00t793 I 11.40 2.520 .324 .001695 I 
4.33 .951 .G46 .000241 I 7.90 1.746 .155 .000014 I il.50 2.542 .J29 .001725 I 

4.43 .973 ,a4,8 .C00252 I 8.00 1.768 .159 .oaua35 T 11.60 2.564 .335 .a51755 I 
4.50 .?95 .G5G .000264 I 6.10 1.790 .163 .000856 I 11.70 2.586 .341 .001785 I 
4.60 1.017 .a53 .000276 I 8.20 1.113 .167 .000877 I ll.SJ 2.508 .347 .JOlBlE I 

4.71 1.039 .a55 .0002(11 I 6.30 1.835 .172 .oooe9e I 11.90 2.630 .353 .a01847 I 
4.03 l.t61 .a57 .000300 I 6.40 1.857 .176 .COC920 I 12.00 2.653 .359 .ilO1878 I 
4.90 l.ClRJ .060 .000313 I 8.50 1.179 .lr)C .OOG942 I 12.10 2.675 .365 .501909 I 

E.05 1.105 ,062 .OOC326 I 8.60 1.911 .184 .OOi965 I 12.2G 2.697 
5.10 1.127 .065 . 000339 I 8.70 1.923 .189 .009987 T 12.3J 2.719 
5.20 1.149 .067 .OOC35J I 8.80 1.945 .193 .001010 I 12.40 2.741 

.a51941 I 

.001973 I 

.il52005 I 

5.3@ 1.172 
5.40 1.194 
5.59 1.216 

5.6!! 1.238 
5.7R 1.260 
5.80 1.282 

.07a 
,073 
.a75 

,078 
.081 
.an4 

.000366 I 8.90 1.967 .197' .001033 I l2.5t 2.763 

.000380 I 9.JO 1.969 .2C2 .OGlO56 I 12.60 2.705 

.000394 I 9.10 2.012 .206 .0010s0 I 12.76 2.607 

.000409 I 9.20 2.034 .211 .OOllO4 I 12.15 2.1)29 

.000424 I 9.30 2.056 .215 .OGll28 I 12.90 2.852 
.a00439 I 9.40 2.970 .221i .001152 1 13.OG 2.074 

.371 
.377 
.5(13 

.389 

..395 
.*a2 

.bOb 

.*14 

.*21 

.002538 I 

.002070 i 

.tlOZlOJ I 

.3C2137 I 

.aoz17il I 

.0022C4 T 

240(1 t4TLLIWTER PIPE WE FLOW RANGE IS 2.3000 10 13.0000 CUBIC MCTFRS PEW SECOMO 



0 

13.1') 2.896 .427 .00223(1 .'I 16.40 3.625 .670 .G03508 f 19.7G 4.355 
13.2'1 2.918 ,434 .a02272 I 16.55 3.647 .676 .UG355C I 19.80 4.377 
13.35 2.940 .441 .502307 I 16.60 3.669 .686 .OL3594 I 19.90 4.399 

13.4') 2.962 ,447 .002342 I 16.7il 3.692 .695 .003637 I 2U.OU 4.421 
13.50 2.904 .454 .UO2377 I 16.80 3.714 .7u3 .OU3661 I 20.10 4.443 
13.6C 3.006 .r61 .002412 I 16.90 3.736 .711 .Ot3?25 I 20.20 4.C65 

13.70 
13.89 
13.9c 

14.03 
14.13 
14.2l 

3.028 .467 .002448 I 17.00 3.756 
3.ESG ,474 .002484 I 17.10 3.780 
3.073 .4n1 .002520 I 17.20 3.002 

.72C .UC3769 I 20.30 4.%67 

.72h .a03913 I zu.cil 4.509 
,737 .OC3858 1 20.5t 4.531 

3.c95 .408 .002556 I 17.30 3.824 .I*5 .003903 I 20.6U 4.554 
3.117 .495 .002593 I 17.40 3.846 .754 .UG3948 I 20.70 4.576 
3.139 ,502 .00263U I 17.50 3.868 .763 .OG3994 I 2Oi80 4.590 

14.39 3.161 .509 .002667 I 17.60 3.890 .771 .004b4c I 20.90 c.izir 
14.40 3.103 .516 .002704 I 17.70 3.913 .78U .OOCU66 T 21.00 4.642 
14.5rJ 3.225 .524 .002742 I 17.80 3.935 .789 .a04132 I 21.10 4.66~ 

14.60 3.227 ,531 .002780 I 17.90 3.957 .791 .00417a I 21.20 4.686 
14.70 3.249 ,538 .a02818 I 10.00 3.979 .OU7 .004225 I 21.30 4.7oa 
14.80 3.272 .546 .002857 I 18.10 4.001 .816 .004272 T 21.40 4.73J 

14.93 3.294 .553 .U02195 I 18.20 4.023 .a25 .riG4320 I 21.5d 4.753 
15.02 Z.316 .560 .a02934 I 18.30 4.045 .I34 .GO4367 I 21.69 4.775 
15.lC T.330 ,568 .002973 I 18.40 4.067 .I343 .GG4415 I 21.70 4.737 

15.20 3.360 .575 .003Gl3 I 10.50 
15.30 3.382 ,583 .003053 I lb.60 
15.40 3.404 .591 .!I03093 I 16.70 

15.50 3.426 .598 .a03133 I ll.Gil 
lC.6!l 3.448 .6’Jb .a03174 I 18.90 
15.70 3.470 .6ls .003214 I 19.00 

15.8:: 3.493 .622 .OG3256 I 19.10 
15.9q 3.515 .630 .a03297 I 19.20 
16.00 3.537 .638 .003339 I 19.30 

16.19 3.559 .646 .003360 I 19.40 
16.2U 3.581 .654 .003423 I 19.50 
16.3? 3.6C3 .662 .003465 I 19.60 

V HV 0 

2400 MILLIWTER PIPE THE FLOW RANGE IS 13.1010 r0 22.9000 CUBIC METERS PEE SECjNO 

V 

4.089 
4.111 
4.i34 

4.156 
4.178 
4.200 

4.222 
4.244 
4.266 

4.288 
4.310 
4.333 

t-IV H 0 u 

.852 

.B62 
l 871 

. lN3rA 
,890 
.a99 

.CO4463 I 21.80 4.819 
0004512 I 21.90 4.8*1 
.004560 I 22.00 4.863 

.004609 I 22.lG 4.885 

.004658 I 22.20 4.907 

.004758 I 22.30 4.929 

.9c9 .004756 I 22.4J 4.351 

.918 .004807 I 22.50 4.976 

.928 .otuJs0 I 22.69 4.996 

.937 .004908 f 22.76 5.018 
,947 .OG4959 I 22.80 5.040 
l 957 .005010 f 22.90 5.562 



. 

METRIC TAMES 

HYDQAIJLIC PROPERTIES OF CONCRETE PIPE 

FRICTION SCOPES liRE BLSEO ON SCOBEY’S FORMULA 

SCOBEY’S FORRULL -- H = f v l o.olow t cs 1 l + 2 t i 0 H ttoa t 4. 1.25 

WHERE -- V = VELOCITY t METERS PET SECONO 1 

Cf = COEFFICIENT OF RkTAQOlTION 

(I = FRTCTION SLOPE t HETEQC PER METER 1 

0 = PIPE OIARETEQ t YTLLINETERS 1 

&NO -- 0 = FLOW RLTE ( CUbfC METERS PER SECOND I 

HV = VELOCITY HEAO t HETESS B 

PIPE CHARACTERISTICS -- 

0 = 2559 RrLLtnETERS 

cs = .3t0 

99 INCREMENT = .lOOO CUBIC METERS PER SECONO 

AREA = S.1071 SQUARE METERS 

n - f .94861E-09 f l 4 a l ’ 2 I 





Q V MY H Q V W H a V HV H 

2.60 ,509 .013 .000064 I 6.20 1.214 .075 .OGG365 I 9.80 1.119 .tctn .ooa9ti 1 
2.70 .529 .014 .000069 I 6.30 1.234 .078 .OG"377 t 9.93 1.338 .192 .000930 I 
2.69 .5bR .015 .000074 I 6.40 1.253 .ono .IOG339 I 10.09 1.956 .195 .OJG9*9 I 

2.90 .568 .016 .000090 I 6.50 1.273 .083 
3.00 .587 .018 .000095 I 6.60 let92 .0@5 
3.10 .6t7 .019 .oooa91 I 6.70 1.312 .OII 

.OOJLOl I 18.lir 1.978 
.OCOsrs I 10.20 
.OJO426 I 10.30 

1,337 
2.017 

.199 .OOt968 I 
.203 .OE0907 I 
.PO7 .001006 I 

3.20 .627 .a20 .000097 I 6.80 1.331 .09O .000439 T lO.CO 2.236 .211 .a01026 I 
3.30 .6b6 .I21 .000103 I 6.90 1.351 .093 l OLO452 I lb.50 2.056 .215 .001046 I 
3.40 .666 .023 .000110 I 7.00 1.371 .096 .000465 T 10.60 2.076 0220 .051066 I 

3.50 .665 .a24 .000116 I 7.10 l.S90 .099 .OOC473 f 10.70 2.095 .224 .001066 I 
3.60 .705 .025 .OOOl23 I 7.20 1.410 .101 .006492 I 10.80 2.115 .228 .051156 I 
5.79 .72C .027 .000130 I 7.30 1.429 .I04 .G00506 I 10.90 2.131 .232 .001127 I 

3.clo .7b+ .028 .000117 I 7.cro 1.449 .I07 .000519 I 11.00 2.134 .236 .001148 I 
3.90 .764 .030 .OOOlCI I 7.50 1.C69 .I10 .3ot534 r 11.10 2.173 .24i .a01169 I 
6.00 .783 .031 .000152 I 7.60 l.CII .113 .OOG543 I 11.20 2.193 .245 .001193 I 

4.10 .803 .033 .000159. I 7.70 1.506 .116 .000562 I 11.30 2.213 .250 .001211 I 
4.20 .622 .031, .000167 I 7.00 1.527 .I19 .000577 I 11.sa 2.232 .254 .OJl233 I 
4.39 .642 .036 .ooe175 I 7.90 1.547 .i22 .000592 I 11.50 2.252 .253 .001255 I 

4.40 ,862 .038 .0.0105 I 0.00 1.566 .125 .000607 I 11.61 2a271 ,263 .001276 I 
4.50 .881 .o*o .000192 I 8.10 1.536 .I26 .009622 I ll.ltl 2.291 .268 .001299 I 
4.60 .901 .OLl .OlO201 I 8.2Q 1.606 .131 .OOfi636 I 11.80 2.s11 .272 .001321 I 

5.70 .920 .OI3 l 000210 I a.30 1.625 .135 .OOG653 1 tI.90 
4.80 ,900 .045 .000219 I 8.40 1.645 .I33 .OC0669 I 12.00 
4.90 .959 .047 .OIO226 I 1.50 1.664 .141 .060635 I 12.lQ 

xi 
2:349 

.277 .au13c3 1 
.261 .001366 I 
.266 .001369 I 

5.00 .979 .049 .000257 I 
5.10 ,999 .051 .030247 x 
5.20 l.OlI! .a53 .000257 I 

1.664 .145 .000702 I 12.20 2.319 .291 a001412 I 
1*704 .146 .OOl713 I 12.36 2.408 .296 .001435 I 
1.723 .151 .oeo?rs I 12.40 2.C28 .3oil .001459 I 

5.30 1.038 .055 .0@0266 I 
5.50 1.057 .057 0000277 I 
5.50 1.077 .059 .I@0237 I 

8.60 
B.70 
0.60 

8.96 
9.00 
9.10 

1.743 .155 .000751 I 12.50 2.b48 .305 .001482 I 
la762 .156 .009?66 I 12.60 2.C67 0310 .Otil506 I 
la762 .162 l OOt766 I 12.76 2,CIt .315 .OGl530 I 

5.69 1.097 .061 .0.0297 I 9.20 i.rii 0165 
5.70 1.116 .063 .000308 I 9.w i*821. .169 
5.00 1.1S6 .066 .a~0319 I 9.40 l*Obl l lT$ 

5.90 1.155 .068 
6.08 1.175 .870 
6.10 1.194 .07t 

.000.03 I 

.eoooto I 

.6OG636 I 

.tsorr I 
.380374 I 
.@08.91 1 

12.G 2.506 .320 .001554 I 
12.96 2.526 .325 .001579 I 
13.00 2.545 .330 .001683 I 

.toosio I 
.oaos41 I 
.~#OSbS I 

9.9. 1.660 .itb 
9.06 l*OOO. . 100 
9.76 1,699 l 184 

lS.10 2.56) .335 .001623 I 
13.20 2.585 .340 .001653 I 
IS.38 2.60(r .346 .001673 I 



a v HV n 0 v . . tc. 

.OO2741 I 

.102774 I 

.dO28?6 I 

.odisss I 

.002872 I 

.OC2,905 I 

0 . 

20.60 
20.70 
2p.so 

20 l qc 
21.00 
21.10 

.V 

13.40 2.624 .351 .001703 1 17.00 3.329 .565 
13.50 2.643 .356 .001729 I 17.10 3.348 ,571 
13.60 2.663 .361' .001755 I 17.20 3.368 .!576 

b.03b 
1.053 
b.073 

13.70 2.663 0367 .001780 I 17.30 3.387 .565 
13.60 ?.702 .372 .001607 I 17.bO 3.407 .592 
13.90 2.722 .378 .qoiass I 17.50 ,3.427 .598 

6.092 
4.112 
b.132 

14.ll'J 2.741 .363 .001159 I 17.60 3.446 .605 .OCi93O I 21.20 4.191 
14.10 2.761 .319 .001666 I 17.70 3.b66 .612 .002972 I 21.30 6.171 
14.20 2.7no .394 .001913 I 17.60 3.405 .619 ..003006 I 2l.bO 4.190 

14.3c 7.RGO . 400 .001945 I 17.90 3.505 
14.4'1 2.820 .405 .001967 I 16.OG 3.525 
14.59 2,039 .411 ;a01994 I lI.lC 3.566 

.626 
+;3 

0 

.647 
.654 
.662 

.003039 1 21.50 4.210 

.003073 I 21.60 b.229 
.0031EI T 21.70 4.249 

14.6s 2.859 .bl7 .JO2022 I 16.20 3.56b 
1lr.7: 2.010 .422 .002050 I 16.30 3.513 
14.80 2,898 ~426 .002070 I 18.40 3.603 

.OC3142 I 21.60 4.209 

.003177 I 21.90 4.288 
.003212 I 22.00 4.306 

14.93 7.91R .414 .0021i16 1 in.50 3.622 .669 .OE3247 I 22.10 4.327 
15.0s 2.977 .c4c .J0213b I 10.60 3.642 .676 .003282 I 22.2J 4.347 
15.19 z.957 .446 .002163 I 18.70 3.662 .683 ..003317 I 22.30 6.367 

15.2; 7.976 .451 .a02192 I 16.60 3.691 .691 .tt3353 I 22.40 b.386 
15.30 2.996. .457 .002221 I 18.90 3.7Gl .698 .0033J9 1 22.50 b.SOb 
15.4: s.tic ,463 .002?50 I 19.00 3.720 .705 .Ot342b T ?2.60 4.425 

15.5? ?.C35 .469 .002279 I 19.13 3.746 .713 .OL3461 I 22.7t 4.*4i 
15.6’1 3.055 .476 .0023C9 I 19.20 3.759 .72L .OC3497 f 22.80 4.c64 
15.77 T.C74 .6'12 .00233R I 19.30 3.779 .728 .OG3553 I 22.91; 4.4&4 

15.02 ?.C94 .4bA .G0236A I 19.4c 3.790 .735 .co3570 1 23.OC 4.50* 
15.99 3.113 .b94 .!I02398 I 19.50 3i818 .743 ..OC36;7 I 23.10 b.523 
16.00 3.133 .SOO .002426 I 19.60 3.138 .I51 .003644 I 23.20 4.5u3 

16.10 3.152 .5G7 .002459 I 19.70 3.857 .75a .;03681 I 23.30 b.562 

16.2C 3.172 ,513 .002*90 I 19.w 3.u77 .766 .003719 f 23.40 4.582 
16.30 3.192 .519 .002520 I 19.90 3.897 .774 .'oos757 1 23.5G 4.651 

16.4B 3.211 .526 .0025Sl I 20.00 3.916 .I82 .OG3794 I 23.60 4.621 
15.53 3.231 .5Y2 .002513 I 2c.10 3.936 .tn9 .CO3O32 I 23.70 4.ibl 
16.6: '.25C .538 .002614 I 20.20 3.955 .797 .OC3871 I 23.80 4.66G 

16.7? 3.270 .545 .002646 I 20.30 3.975 .O1;5 .OG3909 I 23.9G 4.66G 

16.69 F.290 .552 .002677 i 20.40 3.994 .I313 .0039uO T 2b.00 4.599 

16.9; 3.309 .558 .a02709 I 2t.50 4.014 .62i .C03967 I 24.1t b.719 

255G nILLIMElEP PI=E TME FLOW RANGE IS 13.*000 TO 24.1000 CUBIC METERS P&R SECOWO 



Q V HV H Q V MU H 0 V HV H 

24.20 4.739 1.144 .a05555 I 24.70 4.636 1.192 .505787 I 25.25 4.334 1.241 .006024 I 
24.31 4.758 1.154 .005631 I 24.60. 4.656 1.2J2 .505634 I 25.36 4.95k 1.251 .a46072 I 
24.40 4.776 1.165 .005648 I 24.90 4.676 1.212 .a05881 I 25.43 4.374 1.261 .a06120 1 

24.50 4.797 1.173 .005694 I 25.00 4.a95 1.221 .a05929 I 25.55 4.933 1.211 .006168 I 
24.69 4.617 l.lR3 .005741 I 25.10 4.915 1.231 .005976 I 25.65 5.313 1.281 .ilJ6217 I 

2550 PLLLIHETER PIDE 1HE FLOY RANGE IS 24.2000 TO 25.6000 CUBIC METERS PER SECOND 





METRIC TAbLEf 

HVDRAULIC PROPERlIES OF C3NCREIE PIPE 

FRICiION SLOPES ARF 8AiFll ON SCOBEV’S FORMULA 

SCOREY’S FOPHULA -- )r = t V ’ 0.010447 I CS 1 l ‘ 2 / t 0 1 1000 1 l . 1.25 

YHEQE -0 u = VELOCIlV t METERS PEP SECOND 1 

CS = COEFFfCIENr OF REfARDAlION 

H = FRICff ON SLOPE t METE QS PER METER I 

II = PIPE OIA~FlLR I HILLIWETCRS 1 

AND -- Q = FLOW RATF t CUBIC METERS PER. SFCONO t 

HV = UELOCIrV MEAD t nErE?S 1 

PIPF CHA3ACTERIS~ICS -- 

0 = 271t MILLIHElEGf 

cs = ,370 

00 INCREMENT = .3003 CUBIC METERS PER SECONO 

AREA = 5.7256 SQUARF HETEQS 

H = t .70269E-05 ) l t Q l * 2 1 





0 V Hv H Q v MU n a u HV Ii 

2.90 .5@7 .013 .a00059 I 6.50 1.135 .'066 
3.00 .524 .a11 .OOJO63 I 6.60 1.153 .066 
3.10 l 541 .a15 .OOCO68 I 6.70 v1.170 .075 

.0’00297 i 

.000306 I 

.000~15 I 

.ooosi5 I 

.a00335 I 

.000344 I 

10.10 1.764 0159 .500717 I 
10.20 1.761 .162 .o.a5731 I 
10.30 1.799 ,165 .000745 I 

3.20 .559 .016 .009072 'I 6.89 1.188 .U72 
3.3ll ,576 .017 .a00077 I 6.90 1;205 .07C 
3.40 .594 .018 .000081 I 7.00 1.223 .076 

lO.crO i.6'16 .168 .000760 I 
10.50 1.834 .171 .aoi775 I 
10.60 1.851 .175 .000790 I 

3.50 .e11 .a19 .000066 I 7.10 
3.60 .629 .020 .000091 I 7.20 
3.77 .646 .021 .a00096 I 7.30 

3.80 .664 .022 .000101 1 7.40 
3.97 ,601 .a24 .000107 I 7.50 
4.0@ .699 .025 .000112 I 7.60 

1.240 
1.258 
1.275 

. 
1.292 
1.310 
1.327 

.07e .amj54 .I 10.70 1.869 .I78 .OOC8ir5 1 

.a01 .OOG364 I 10.80 1.086 .181 .000820 I 
iO63 .OCO374 I 10.90 1.904 .165 .508635 I 

.085 .b'OU385 I 11.00 I.321 .188 .OCO65C I 

.087 .ooc395 I 11.10 1.939 .192 .OJi866 I 
.pso .000406 1 11.20 I.356 .195 .000681 I 

4.13 ,716 .OZ6 .000110 I 7.70 1.345 .os2 .ootc17 I 11.30 1.974 .199 .000897 I 
4.2c .734 .027 .000124 1 7.60 1.362 .095 .OOb426 1 11.40 1.991 .202 .000913 I 
4.39 .7Fl .029 .000130 I 7.90 1.380 .097 .00t439 I t1.50 2.0119 .26b .GOi9L9 I 

4.40 .7FR .030 .000136 I 0.00 1.397 .lOO .pos*5o I 11.60 2.026 .209 .OJC9s6 I 
4.50 ,786 .031 .000142 I 8.10 1.415 .1:2 .000461 T 11.70 2.J43 .213 .000962 1 
4.69 .RC3 .a33 .000149 I 6.20 1.432 .105 .OOG472 I 11.80 z.oii .2lb .003978 I 

4.70 .A21 .c34 .003155 I 8.30 1.45t .I07 .ooc404 I l-1.9G 2.070 .220 .000995 I 
4.n!l .I338 .036 .000162 I a.40 1.467 .I10 .OOt496 I 12.ca 2.596 .224 .a01012 I 
4.91 .656 .037 .COOl69 I 8.50 1.485 .llZ .OJC598 I 12.lG 2.113 .228 .OdlOL9 I 

5.00 ,873 .a39 .001176 I 8.60 1.502 .I15 .cOC5ZO I 12.23 2.131 .231 .001046 1 
5.10 .n91 ,040 .000183 I 8.70 1.526 .I18 .OCJ532 I 12.3G 2.148 .235 .a01063 I 
S.2J .906 .a42 .COCl9O I 11.80 1.537 .12c .OQG544 1 12.40 2.166 .239 .Julonu I 

5.30 .926 .a44 .OOGl97 f 8.90 1.554 .I23 .ooi557 I 12.50 2.183 .24J .dlJ1098 I 
5.43 .943 .a45 .003205 I 9.00 1.572 .126 .OOC569 I 12.60 2.2Jl .247 .OOlliB I 
5.5c .961 .047 .000213 1 9.10 1.589 .129 .OCG582 T it.70 2.2iu .251 .Jiill33 I 

5.hO l 970 .049 .OOC220 I 9.20 1.607 .I32 .005595 I 12.6C 2.2S6 .255 .ua1151 I 
5.70 .996 .051 .000220 I 9.30 1.624 .I34 .tOC608 I 12.90 2.253 .259 .OOllb9 I 
5.00 1.013 .C52 .000236 I 9.40 1.642 .137 .OOt621 I 13.00 2.271 .2b3 .0011cIl I 

5.90 1.030 .054 .000245 I 9.50 1.659 .lCC' .OOC634 I 13.10 2.288 .267 .081256 I 
6.00 l.l!4R .056 .000253 I 9.60 1.677 .143 .OOC648 I 13.29 2.305 .271 .001224 I 
6.10 1.065 .058 .000261 I 9.70 1.694 .146 .OCC661 I 13.30 2.323 .275 .051243 I 

6.23 1.263 .06G .000270 I 9.80 1.712 .149 .008675 I 13.uo 2.3crir .279 .OUl262 I 
6.3fl l.lOC .062 .000279 I 9.90 1.729 .152 .COO689 I 13.50 2.358 .Z83 .~Cl281 1 
6.40 1.11~ .O64 .000265 I 10.00 1.747 .155 .OOG7J3 I 13.60 2.375 .288 .OSlJGC I 

2700 WILLIHETER PIPE THE FLOW QANGE IS 2.9000 TO 13.6000 CUBIC WFlEQS PER SECIND 



a 

13.70 
11.83 
13.90 

14.00 2.445 .3U5 .001377 I 17.60 
14.10 2.463 .309 .001397 I 17.70 
14.20 2.400 .314 .001417 I 17.80 

14.30 
14.40 
14.45 

14.60 
14.70 
14.80 

14.90 2.6C2 .345 .001560 I 18.50 3.231 .532 .a02405 I 22.10 3.860 
15.00 2.620 .350 .001581 I 18.60 3.249 .53n .002431 I 22.20 3.877 
15.10 2.637 .355 .001602 I 18.70 3.266 .544 .002457 I 22.30 3.895 

15.20 2.655 .359 .001623 I lb.80 3.284 .550 .002@84 I 22.40 3.912 
15.30 2.672 .364 .001645 I 18.90 3.301 .555 .002510 I 22.50 3.930 
15.40 2.690 .369 .U@I666 I 19.00 3.318 .561 .002537 I 22.60 3.947 

15.5') 2.707 .374 .001688 I 19.10 3.336 .567 .002563 I 22.70 3.965 
15.60 2.725 .378 .001710 I 19.20 3.353 .573 .002590 I 22.80 3.982 
15.70 2.742 .303 .001732 I 19.30 3.371 '.579 .002617 I 22.90 4.OOU 

15.00 2.760 .388 .001754 I 19.48 3.368 
15.90 2.777 ,393 .001776 I 19.50 3.406 
16.00 2.794 .398 .001799 I 19.60 3.423 

16.10 2.s12 .403 .001821 I 19.70 3.441 
16.20 7.829 .408 .001844 I 19.80 3.458 
16.30 2.847 .413 .001867 I 19.90 3.476 

16.49 2.664 .418 .001890 I 20.00 3.493 
16.50 2.8RZ .423 .001913 I 20.10 3.511 
16.60 2.899 .428 .001936 I 20.20 3.520 

16.79 2.917 .434 .001960 1 20.30 3.546 
16.86 2.934 .439 .001983 I 20.40 3.563 
16.90 2.952 .444 .002007 I 20.50 3.510 

17.05 2.969 .449 .002031 I 20.60 3.598 
17.10 2.987 .455 .002055 I 20.70 3.615 
17.20 3.004 .460 . 002079 I 20.80, 3.633 

V HV H a V HV H 0 V 

2.393 .292 .001319 f 17.30 3.022 .465 .002103 1 20.90 3.65G 
2.410 .296 .001338 I 17.4G 3.039 .471 .002127 f 21.00 3.666 
2.428 .300 .001358 I 17.50 3.056 .476 .002152 I 21.10 3.665 

3.074 .482 .002177 f 21.2U 3.703 
3.091 .487 .002201 I 21.30 3.720 
3.109 .493 .042226 I 21.40 3.738 

2.498 ,316 l 001437 I 17.90 3.126 
2.515 .322 .001457 I 18.00 3.144 
2.533 .327 .001477 I 18.10 3.161 

.49a 

.5i4 
.539 

.a02251 I 21.5U 3.755 

.002277 I 21.60 3.773 

.002302 1 21.70 3.793 

2.550 .331 .001498 I 18.20 3.179 .515 .002328 I 21.80 3.807 
2.567 .336 .001510 I 18.30 3.196 .521 .002353 I 21.99 3.625 
2.585 .341 .001539 I 18.40 3.214 .526 .002379 T 22;OO 3.842 

.585 .OU2645 I 23.00 4.017 

.591 .002672 I 23.10 4.035 
.597 .002699 I 23.20 4.052 

.603 .a02727 I 23.30 4.069 
.610 .OG2755 I 23.40 4.087 
.616 .a02783 I 23.50 lb104 

.622 .002811 1 23.60 4.122 
.621 .002839 I 23.70 4.139 
.634 .002867 I 23.80 4.157 

.641 .002896 I 23.90 4.174 

.647 .002924 I 24.00 4.192 

.653 .002953 I 24.10 4.209 

.660 .OOk982 I 24.20 4.227 

.666 .003.11 I 24.30 4.244 
.673 .003040 I 24.40 4.262 

HV II 

.679 .UU3069 I 

.686 .003099 I 
.692 .3il3128 I 

.699 l 0U3158 I 

.705 .UU3188 I 

.?12 .UU3218 I 

0719 .OU3248 I 
.725 .a03278 I 
.732 .u03309 I 

,739 .GU3339 I 
.746 .00337t I 
,753 .0034liI I 

.759 .OU3432 1 
.766 .a03463 I 
.773 .OU3494 I 

.780 .003526 I 
.I87 .003557 I 
.794 .Oil3589 I 

.8Gl .003621 I 
.808 .a03653 I 
.815 .003685 I 

.822 .UU3717 I 
.830 .a03750 I 
.837 .003782 I 

.n44 .a03815 I 

.851 .003848 I 

.859 .003881 I 

.866 .003914 I 

.873 .oir3947 I 

.081 .003980 I 

.888 .054014 I 
.696 .004047 I 
,903 .004081 I 

.911 .UUClI5 I 

.918 .a04149 I 

.926 .UO4184 I 

2700 PILLI?CTER Pf'E THE FLOW RLNGE IS 13.7000 10 24.4000 CUBIC NETERS’PER SECOND 



Q V H 

24.52 4.279 
24.60 4.297 
24.7C 4.314 

MU 

.913 
.941 
.949 

.0042lb 
.a04252 
.004267 

24.tlc 4.331 .956 .004322 
24.90 4.349 ,964 .004357 
25.0(! 4.366 ,972 .004392 

25.13 5.384 .960 .a04427 
25.25 4.4Gl .917 .004462 
25.30 4.419 .995 .004496 

25.4r; 4.436 1.003 .004533 
25.5: 4.454 1.011 .a04569 
25.69 4.471 1.019 .004605 

25.73 4.489 I l.J27 .004641 
25.80 4.506 l.C35 .004677 
25.9') 4.524 1.043 .004714 

: 
I 

I 

: 

I 
I 
I 

I 
I 
I 

: 
I 

0 V 

26.03 4.541 
26.10 4.559 
26.20 .1*576 

26.30 4.593 
26.40 4.611 
26.50 4,626 

26.60 I.646 
26.70 4.663 
26.60 4.661 

26.90 4.698 
27.00 4.716 
27.1G 4.733 

27.20 4.751 
27.36 4.766 1.159 
27.40 4.786 1.167 

HV 

1.051 
1.059 
1.067 

1.075 .OtE660 
1.004 .004697 
1.092 .004935 

1.100 .004972 
1.100 .C055J9 
1.117 .OC5047 

1.125 .ot5015 
1.133 .OC5123 
1.142 .005161 

1.15c .005199 
.00523? 
.005276 

Ii 

.004750 

.004787 
.004424 : 

27.60 4.6LG 
27.70 4.638 

a v 

I 27.58 4.603 

.I 27.80 4.655 
: 26.00 27.90 4.I)Qu 4.673 

I 28.10 4.908 
I 28.20 4.925 
T 28b3G 4.3*3 

I 26.40 e.96; 
I 26.50 4.976 
I 26.60 4.995 

I 26.70 5.113 
I 20.6U 5.035 
I 28.90 5.016 

HV H 

1.176 .005314 
1.164 .005353 
1.193 .uo5392 

1.292 .505431 
1.210 .005470 
1.219 .0055bi9 

1.726 .0555*9 
1.236 .005566 
1.245 .J0562A 

1.254 .505668 
1.263 .UiJ5708 
1.272 .005748 

1.261 .005766 
1.290 .005626 
1.299 .005669 

2700 MILLIHETER PIDE THE FLOY RLNCE IS 24.5000 10 21.9000 CUBIC METERS PER SECOND 





HIDRAULIC PROPERTIES OF CONCRETE PIPE 

FRICTION SLOPES ARE BASE0 ON SCOBET’S FORHULA 

SCOlKV’S FORWCA -- H = t V l 0.010b47 I CS b l . 2 / t D I iGlJ b .e 1.25 

NHERE -- U = VELOCIlV t METERS PEP SECOND ) 

cs = COEFFICIENT OF CEfhRDAfION 

I4 = FRICTION SLOPE t METERS PER METER I 

0 = PIPE DIARETER t ?IILLIlETERS 1 

AND -- 0 = FLOW RATE 8 CUBIC NETERS PER SECOND 8 

HV = VELDCITV HEAD ( METEQS D 

PIPE CHARACTERISTICS -- 

D = 2850 RILLIHETERS 

cs = .31@ 

QQ IWCREnEWT = .lOOO CUBIC HETERS PER SECOND 

AREA = 6.379b SQUARE MEtERS 

Y = t .5290W-05 B l 4 Q . . 2 1 





0 V HV w 0 V i4V H 0 v HV H 

3.20 ,502 a013 .ooco54 'I 6.60 1.066 .058 .OOC245 t to.40 1.530 .I35 .OJd572 I 
3.30 .517 .Olr, .000058 I 6.90 1.082 .06E .tOC252 1 10.50 1.6*6 .136 .000563 I 
3.40 .533 .014 .000061 I 7.00 1.097 .a61 .OOC259 I 10.60 1.662 .141 .QOc594 I 

3.50 .559 .015 .000065 I 7.10 1.113 .063 .OCJ267 1 10.7t 1.677 .143 .000606 
3.6? .564 .016 .000069 t 7.20 1.129 .065 .aoG27c I 1o.eo 1.693 .146 .OGGbl7 
3.70 .560 .a17 .000072 I 7.30 1.144 .067 .OOO262 I 10.90 1.709 .149 .OOu629 

3.RE .596 l OlB .010076 I 7.40 1.160 .069 0000290 1 l¶*OO le724 .152 .003640 
3.9'1 .611 l 019 .00000 I 7.50 1.176 .07C .006298 I 11.10 l.?UJ .154 .000652 
4.00 .627 .620 .000065 I 7.60 1.191 .072 .000336 1 11.20 1.756 .157 .010664 

b.10 .6b3 .021 .aooos9 I 7.70 1.207 .074 .000314 r 11.30 1.771 .160 .Oir(i676 
4.20 .656 .022 .000093 I 7.00 1.223 .076 '.OPOS22 I ll.CO 1.787 .163 .OGC688 
4.30 .674 .023 .0@0096 I 1.90 lr238 .078 .000S30 I 11.50 1.803 .166 .OOG7GO 

4.50 .690 .024 .Q.0102 I I*00 1.254 .OIO .eoo.339 I 11.60 1.618 .169 .000712 
4.50 .705 .02s .000107 I 3.10 Ii270 0012 .oooss7 I 11.70 1.634 .171 .00G724 
4.60 .721 .027 .0.0112 I 8.20 1.285 .064 .a00356 I 11.80 1.653 .1?4 .QG0737 

4.70 .I37 .028 .000117 I 8.30 1.301 .I86 .DOG364 I 11.90 1.665 .177 .OOC749 
4.80 .752 .029 l 000122 I (1.40 l.Sl? .ooo .a00373 1 12.00 1.611 ,180 .GOG762 
4.90 .768 .030 .00012? I 8.50 1.332 .a90 .I00382 ! 12.10 t.u97 .183 .09G7?5 

5.00 .?I4 ,031 .000132 I 8.60 1.348 .093 *a00391 I 12.20 1.912 .¶I6 .0007e7 
5.10 .799 .033 .000133 I 8.70 1.364 .095 l 000400 t 12.30 lb926 .189 .000100 
5.20 .a15 .034 .000143 I 8.60 1.319 .09? .000410 t 12.40 1.94b .193 .000813 

5.30 .a31 .035 .OOOlb9 I 8.90 a.395 .099 .000419 I 12.50 1.959 .196 .000827 
5.40 .646 .a37 .000154 I 9.00 1.411 .I01 l 100429 I 12.60 1.975 .199 .OCiG8bO 
5.50 .862 .BSb .000160 I 9.10 1.426 .104 .0004S8 I 12.70 ls991 .202 .000153 

5.60 .878 .039 .OOOlb6 I 9.20 1.442 .I06 .OOG448 I 12.60 2.116 .205 
5.7C .a93 .Octl .000172 I 9.30 1.458 .108 *@CO458 I 12.90 2.022 .206 
5.6C .909 .042 .00017a I 9.40 1.473 . 111 .000467 I 13.00 2.638 .212 

.006667 

.000880 

5.90 .925 .044 .000184 I 9.58 lb489 
6.O'l .9Cl .045 .000190 I 9.bO l.SC5 
6.10 .956 .OCI .~00197 I 9.10 1.521 

all3 
.llb 
.llI 

.120 
.123 
.12b 

l 12@ 
.13. 
.133 

.~08477 I 13.10 2.053 '.715 

.OOG488 I 13.20 2.019 .216 
l 00049e I 13.30 2aO85 .222 

I 

: 

I 
I 
I 

I 
I 
1 

I 
I 
I 

I 
I 
I 

.ibOO694 

.0009G(1 

.000922 

.000936 

6.20 .972 .ObI .00020S .I 
6.30 .966 .050 .00021~ I 
6.60 1.00s .051 .0002l7 I 

6.50 1.019 .QIS .080224 I 
6.60 1.035 .055 .06323@ I 
6.70 1.050 .056 .00231 I 

9.6) 
9.90 

:m .OI 

1a.10 
13.28 
l#.S@ 

1.536 
1.552 
1.96. 

.IOO50@ I 13.40 2.101 .225 .006950 
.00~119 I 13.50 2.116 .226 .a90964 
.OOt529 I 13.60 2.132 .232 .000979 

1.583 
a.999 
1.615 

.@Oos4o 1 t3.n 2*l48 .235 .otu993 

.100550 I is. 80 2a163 .239 .001008 

.030561 Z 13.90 2.179 .242 .llo1022 

2856 nILLInElER ftff THE CCOW RhIWCt IS .5.2aaa t0 13.9330 CUBSC WTCUS PER SECOWO 



Q V HV M Q V HV H a V 

lb.00 2.195 .2b5 .00103? I 17.60 2.759 .sm .001639 I 2L20 Se323 
lb.10 2.210 .249 .001052 I 17.70 2.775 .S92 .001657 t 21.30 3.3s9 
14.20 2.226 .253 .001067 I 17.80 2.790 .397 .0916?6 1 21.bO 3.355 

lb.30 2.242 .25b .001082 I 17.90 2.806 .4lil .001695 I 21.50 3.37U 
lb.bI1 2.257 .2bO .Jolas.r I 18.00 2.822 .bO6 .0017lr, 1 21.60 3.366 
lb.50 2.273 .2b3 .001112 I 18.10 .2.837 .blD .a91733 I 21.70 3.102 

lb.60 2.219 .267 
14.73 2.304 .271 
lb.89 2.320 .274 

14.90 1.335 .278 
15.00 2.351 .202 
15.10 2.367 .tfi6 

,ao112a I 
.OOllb3 I 
.061159 I 

.ao117s I 

.001190 I 
.F01206 I 

16.2C 2.853 .blS .001752 I 21.80 3.bL7 
18.30 2.669 .b19 .001772 I 21.90 3.133 
16.bO 2.684 .b24 .001791 I 22.00 3.4b9 

18.50 2.90C .429 .oal614 I 22.10 3.b6b 
16.60 2.916 .b33 .oalaso x 22.20 3.bUO 
18.70 2.931 .b36 .00185a I 22.30 3.c9b 

15.23 2.383 .2u9 .001222 I 16.80 2.9b7 .b43 .001~70 I 22.bO 3.511 
15.3'1 2.390 .293 .00123q I 18.90 2.963 .4*7 .001890 I 22.50 3.927 
15.40 2.414 .297 .a01255 I 19.00 2.97Q .b52 .001910 t 22.60 3.543 

15.5'1 2.438 .301 .a01271 I 19.10 2.994 .457 .oal93i I 22.70 3.551) 
15.60 2.445 .sos .OOlZl)T I 19.20 3.010 .b62 .a01950 I 22.80 3.57* 
1=,.7-l 2.461 .309 .t0130b I 19.3t 3.025 .b6? .001971 f 22.9) 3.599 

15.110 2.477 .313 .001321 I 19.40 3.041 .b'l .OG1991 I 23.00 3.605 
15.90 2.492 .317 .001337 I 19.50 3.097 .476 .002012 I 23.10 3.621 
lb.O!l 2.5CU .3?1 .@01354 I 19.60 3.072 .461 .OG2032 1 23.20 3.637 

16.lC 2.524 .325 .001371 I 19.7c 3.088 ,486 .Oii2353 1 23.39 3.552 
16.2'1 2.539 .329 .oalm I 19.no 3.10b ,491 .CG2074 I 23.bO 3.560 
16.37 7.555 .353 .oclca6 I 19.90 3.119 .496 .002095 I 23.50 3.684 

16.40 2.571 .33? .Ctlb23 I 2c.00 
16.52 2.51)t .3bl .OOlbbO I 20.10 
16.69 2.602 ,395 .OOlbSQ I 20.20 

3.135 .501 .OCZllb f 23.60 3.639 
3.151 .506 .a52137 I 23.70 3.715 
3.166 .Sll .ou2159 I 23.80 3.731 

16.70 7.610 .349 .oc1475 I 2c.30 3.182 .Slb .OC2180 I 23.90 3.746 
lb.RC 2.633 .353 .OOlb93 I 2O.bO 3.196 .521 .CO22G2 I 24.00 3.762 
lb.90 2.649 .358 .001511 I 20.50 3.213 .526 .OG2223 I 24.10 3.778 

17.00 2.665 .362 .001529 I zc l ba 3.229 .Sll .a02245 1 24.20 3.193 
17.10 2.69G .3bb .OClSb? I 20.70 3.2bS .537 .502267 I 24.30 3.809 
17.21 2.h96 .371 .001565 I 20.60 3.260 .542 .002289 I El. 42 3.825 

17.3c 2.712 .375 .901583 I 2C.90 3.276 .Sb7’ .002311 I 26.50 3.8ua 
17.59 2.728 .379 .OOlbr)2 I 21.00 3.292 ,552 .002333 1 ?b.bt 3.656 
17.50 2.743 .364 .OOlb20 I 21.10 3.3J8 .558 .002355 I PC.70 3.8?2 

2'150 )?XLLINFTEQ f't=E THE FLOW R&NW IS lb.OOaa 10 2k.7000 CUBIC METERS PCR SFCOND 



H u n Q 

24.80 3.088 
24.90 v.903 
25.03 3.919 

HV 

.77c 
776 

:7s3 

H a 

27.30 

V 

.003254 

.00'280 

.003306 

I 
I 
I 

27.40 
27.50 

4.279 
4.295 
4.311 

WV 

.933 
.9cg 
.947 

25.11 3.935 .789 .00x333 I 27.60 4.326 .954 
25.20 3.950 .795 .003360 I 27.70 4.342 .961 
25.31 ?.966 .802 .003386 I 27.50 4.358 .966 

0 

29. (IIJ 
29.9li 
36.00 

30.15 
30.20 
30.30 

hU il 

4.571 
4.607 
4.703 

.0@3943 

.003972 

.oa4041 

.00463C 

.oc4059 

.604C69 

.004118 
.004148 
.004177 

I 
f 
f 

1.112 .OJ4698 
l*lZQ .a04730 
1.127 .004761 

1 
I 
1 

4.710 
4.734 
4.750 

1.135 .Gll4793 
1.142 .004825 
1.150 .034857 

I SC.40 4.765 1.157 .094689 
I 30.50 4.781 1.165 .a04921 
1 30.60 4.797 1.173 .004954 

I 

: 

I 

: 

I 
I 
I 

I 
I 
I 

25.40 3.982 .I306 .003413 I 27.90 4.373 .975 
25.5:: 7.997 .814 .003440 I 28.00 4.389 ,902 
25.6!l 4.Gl3 .021 .003467 I 28.10 4.405 .909 

.054986 25.73 4.029 .827 .003494 
25.80 4.044 .034 .003521 
25.90 4.06C .n40 .003549 

26.00 
26.10 
26.21 

4.076 .647 .003576 
~.C91 ,853 .a03604 
4.107 .660 .003632 

26.33 4.123 . 866 .003659 
26.40 4.130 .a73 .003687 
26.5' 4.154 .079 .503715 

26.6@ 4.179 .866 .co3743 
26.70 4.185 ,893 .a03771 
26.83 4.201 ,900 .003s00 

26.99 4.217 .906 .OG-3828 
27.0'? 4.232 .913 .003857 
27.10 4.24n .92G .Otl38r)5 

27.20 4.264 .927 .a03914 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 

28.20 4.420 .996 .OG4237 1 30.70 4.812 I.160 
28.30 4.436 1.003 .004237 I 30.8G 4.828 1.108 
28.40 4.452 l.Olir .JO4267 1 30.90 4.844 1.196 

20.50 4.467 1.017 .GQ4297 
tR.60 4.483 1.024 .064327 
28.70 4.499 1.032 .004358 

31.OG 4.1153 1.244 .005084 i 
3l.lC 4.875 1.211 .OO5117 I 
31.2L 4.091 1.219 .05515iJ I 

20.60 4.515 1.039 .,ou43aa 
28.90 4.530 1.046 .004419 
29.00 4.546 1.053 .ot4449 

31.3G 4.306 1.227 .O!l5183 
31.40 4.922 1.235 .005216 
31.50 4.93d 1.243 .005249 

29.10 4.562 1.061 .05448B 
29.20 4.577 1.066 .004511 
29.30 4.593 1.075 .OG4542 

I 
I 
1 

f 
I 
I 

I 
I 
I 

I 
I 
I 

I 

31.6B 4.953 1.251 .005283 
31.70 4.969 1.259 .505316 
31.80 4.995 1.266 .005350 

29.40 4.6C9 1.083 .OG4573 
29.50 4.624 1.09c .Ot46J4 
29.60 4.640 1.097 .Ot4635 

31.9G 5.OUG 
32.00 5.016 
32.lt 5.J32 

29.70 4.656 1.155 .Oi4667 32.2L 5.047 

1.274 
1.282 
1.29L 

1.299 

.OO5019 

.Jcl5051 

: 
I 

.Oii5384 

.J55417 
.005451 

.dL5485 

2850 '4ILLIHEfER Pl*E THE FLOW RANGE IS 24.8000 TO 32.2000 CUBIC METERS PER SECOND 





METRIC TABLES 

HV’DRAULIC PROPERtIES OF CDNCRErE PIPF 

FRICtlON SLOPES ARE BASE0 ON SCOWY’S FGRNULI 

SCJREV*S FOPHULA -- H = t v l 0.0101c7 / cs I l * 2 /.f 0 I taoo b ‘4 1.25 

WEQF -- v = YELOCITV t WlEfJS PEQ SLCONO b 

cs = COEFFICIENT OF ‘ETA?OAlICN 

w = FRICrfON SLOPE t HErEPS PE? HEfEW 1 

0 = PIPE OIAHETE? t HtLLIHEffSS I 

AND -- 0 = CL0.U QAtE t CUBIC HErERS PER SECOND 1 

HV = VELOCITV hEAil t CE1EI.S 1 

OIPF CMARAC~CRfSlICS -- 

0 = 300t nILLl?@tfEitS 

cs = .vo 

Or) INCPFHENf = .lOOC, CUOIC HETFR!: OEi? SECOND 

AREA = 7.06AF. SWAfii YETCP’i 

W = t .40clbF-G5 1 l t P .* 2 1 





a V HO n a V WV H 0 V HV n 

3.60 

KS 

.509 .013 .900052 I I.20 1.019 .053 .000210 I lO.llO 1.520 .119 .000s71 I 

.523 .014 .oaco55 I t.30 1.03s .054 .000215 I 10.90 1.542 .121 .00048E I 
.538 .015 .000058 I 7.40 .l.Ob? .056 .t00221 I 11.00 1.556 .123 .OOilb09 I 

3.90 .552 .016 .000061 I 7.50 1.061 .057 .000227 I 11.10 1.57d .I26 .0d0u96 I 
4.00 .566 .016 .000065 I 7.60 1.075 .059 .OOG233 1 11.20 l*Sbb .128 .900557 I 
6.10 ,580 .017 .000068 I 7.70 1.089 .06C .OdC240 I 11.39 1.599 .lSO .a00516 I 

4.20 .594 .018 l 000071 I 7.80 1.103 .062 .OG0246 I ll.crO 1.613 .133 .000525 I 
4.39 .FO8 .a19 .JOOO75 I 7.90 1.118 .064 .000252 I ll.SG 1.527 ;135 .OGJ534 I 
4.4t ,622 .020 .000078 I 8.00 1.132 ,065 .OOG259 I il.60 l.jkl .137 .ailc544 I 

4.53 .637 .021 .oocoa2 I 6.10 1.146 .067 .OCO265 I 11.70 1.655 .14s .09c553 I 
'a.60 .bEl .OZ2 .000086 I 0.20 l.lbO .069 .000272 I 11.00 1.669 .142 .a05563 I 
4.70 .bb5 .023 .000089 I 8.30 1.17b ,072 .OtC278 I 11.90 1.684 .144 .lidil572 I 

4.40 .679 .324 .000093 I 8.bO 1.186 .072 .Oii265 I 12.00 l.ii9U .147 .000582 I 
4.9c .693 .02b .000097 I 8.50 1.203 ,074 .000292 I 12.10 1.712 .149 .OOO592 I 
5.00 .7c7 .026 .000101 I (1.65 1.217 l Q75 .OtC299 I 12.2a 1.726 .152 .OGJbJ2 I 

5.16 .I22 .027 .003105 I 8.70 1.231 .077 .OCCSJ6 I 12.30 1.7&L .154 .00Q611 I 
5.29 .736 .028 .c00109 I 6.00 1.245 .a79 ~000313 I 12.40 1.754 .157 .UOOb21 I 
5.31 .750 .029 .000114 I 0.90 ' 1.259 .Oll .aoc320 I 12.50 1.768 .159 .OJG6Jl I 

5.bC .?64 .03c .000118 I 9.00 I.273 .003 .OGG327 I 12.60 l.?bJ ,162 .3013642 I 
5.53 .I78 .031 .000122 I 9.10 1.287 .084 .008335 I 12.76 1.737 .165 .006652 i 
5.6C .792 .032 .00@127 I 9.20 1.302 .086 .OCG342 I 12.80 1.411 .167 .a00662 I 

5.7c .RP6 .033 .000131 I 9.30 1.316 . osa .oocssc I 12.90 1.825 .17L .COu673 I 
5."3 ,821 ,034 .COCl36 I 9.40 1.330 .a90 .OlrG357 I lS.GIi 1.859 .172 .OGi683 I 
5.90 .n3c .036 .0001~1 I 9.5s 1.344 .092 .000365 I 13.19 1.853 .175 .OOLb9b I 

6.0; .(I49 .037 .000165 I 9.60 1.558 .094 .000372 I 13.20 1.867 .178 .ooc7oc I 
6.1: .r163 .038 .000150 I 9.70 1.372 .09b .OOG310 I 13.3li l.lbL .lBO .000715 I 
6.2: ,077 .039 .000155 I 9.80 1.386 .098 ~000308 I ts.eo 1.096 .Il53 .090726 I 

6.3? .891 .OLC .OOClbO I 9.90 1.401 .I00 .000396 I 13.5ri 1.9lC .186 .OJG7J7 I 
b.b@ ,905 .Ob2 .000166 I lO.GO 1.415 .lCZ .00(1404 I 13.60 1.92b .169 .ooLl74n I 
6.5i ,920 .043 .000171 I 10.10 1.429 ,134 .OOObl2 I 13.70 1.9JU ,191 .ilct759 I 

6.65 .q34 .04b .000176 I 10.20 
6.70 .9b0 .046 .00@161 I 10.30 
6.80 .962 ,047 .oogu37 I lO.bO 

.lG6' .iiti420 1 

. itlo .OOGb29 I 

. lit .OQCCJ7 I 

1.952 .194 .liilirllcc I 
1.966 .197 .G3C781 I 
1.961 .zac .000792 I 

6.93 .976 .049 .030192 I 10.50 
7.03 .990 .05c .00019R I 10.60 
7.10 l.COb .051 .0002Ob I 10.70 

1.453 
1.457 
l.C71 

1.485 
1.500 
1.516 

.112 .000446 I 

.115 .OOG*Sb I 

.117 .OOi463 1 

13.M 
13.90 
14.06 

14.10 
14.20 
14.30 

1.995 .203 .005803 I 
2.053 .ZGb .JOC815 1 
2.023 .209 .ilOL826 I 

3coo MILLIMETER PIW THE FLOW RANGE IS 3.6000 10 14.3000 CUBIC HETEIF PFF SFCOND 



a u HU H a V a V HV H 

lb.lrl 2.037 .212 .000136 I 18.00 2.546 .331 .OG1359 I 21.66 3.546 .*76 .OGi806 I 
14.50 2.051 .214 .000050 I 18.10 2.561 .334 .001324 I 21.7t 3.075 .4Ob .OLl9J3 I 
14.60 2.065 .217 .OO(J661 I 16.20 2.575 .333 .001339 I 21.8G 3.OBr .,a5 .001921 I 

14.73 2.C60 .220 .OGO673 I 10.30 2.569 .342 .OGA353 I 2l.dO 3.t9u .4u9 .001936 I 
14.6'1 2.094 ,223 .000685 I 16.40 2.603 .345 .OC1368 I 22.00 3.112 .494 .a01956 I 
14.90 2.1@8 .226 .000897 I 18.50 2.617 .3*9 .001363 I 22.10 3.127 .498 .OG1974 I 

IS.00 2.127 .230 .000909 I 18.60 2.631 .353 .OOL398 1 22.20 3.141 .503 .0&1992 I 
15.10 2.136 .233 .000921 I 18.70 2.646 .35? .oc1413 I 22.30 3.155 .507 .ilOZOlG I 
15.20 2.150 .236 .oa0934 I 18.60 2.660 .361 .001428 I 22.40 3.169 ,512 .JO202U I 

15.30 2.165 .239 .000946 I 18.90 2.674 .364 .061444 I 22.56 3.163 .516 .002046 I. 
15.40 2.179 .242 .000958 I 19.00 2.686 .366 .OGl459 I 22.60 3.197 .521 .002064 I 
15.51 2.193 .2c5 .000971 I 19.10' 2.702 .372 .oa1*74 I 22;70 3.211 .526 .Ga2083 I 

15.60 2.207 .248 .00098C I 19.20 2.716 .376 l OCl490 I 22.60 3.226 .53t .092~Jl I 
15.70 2.221 .251 .000996 I 19.30 2.730 .300 .001505 T 22.90 3.ZoO .535 .002119 I 
15.00 2.235 .245 .001009 I 19.40 2.745 ..384 .001521 I 23.00 3.254 .540 .GJ2138 I 

15.90 2.249 .256 .001022 I 19.50 2.759 .388 .a01537 I 23.10 3.266 .544 .002157 I 
lb.09 2.264 .261 .a01035 I 19.61 2.773 .392 .001553 I 23.20 3.282 .549 .a02175 I 
16.10 7.276 .264 .001048 I 19.70 2.767 .396 .I01568 I 23.30 3.296 .554 .002t94 I 

16.23 2.292 .266 .00106i I 19.60 2.601 .400 .051584 I 23.40 3.313 .5s9 .U32213 I 
16.30 2.306 .271 .001074 I 19.90 2.615 .4il4 .eOl600 I 23.50 3.325 .563 .002232 I 
16.40 2.320 .274 .001067 I 20.00 2.829 .406 .001617 I 23.60 3.339 ,568 .03225i I 

16.5!l 2.334 .276 .001100 I 20.10 2.844 .I12 .001633 I 23.70 3.353 .573 .OJ227C I 
16.6'1 2.346 ,281 .001114 I 20.20 2.858 .416 .001649 I 23.80 3.367 .576 .002269 I 
16.70 2.363 .264 .003127 I 20.30 2.672 .b2G .901665 f 23.90 3.381 .503 .002309 I 

16.6'l 2.377 .2na .001141 I 20.40 2.886 .425 .I01662 I 24.00 3.395 .588 .002328 I 
16.90 2.391 .291 .001154 I 20.50 2.900 .429 .001698 I 24.19 3.409 .592 .002347 I 
17.09 2.405 .295 .001166 I 20.60 2.9lb .433 .001715 I 24.20 3.424 .597 .00236? I 

17.10 2.419 .296 .001162 I 20.70 2.928 .437 .001732' I 24.30 3.b38 .602 .002366 I 
17.23 2.433 .302 .OOlf96 I 20.60 2.943 .441 .001746 I 24.40 3.452 .607 .OQ2406 I 
17.33 2.447 .3G5 .001210 I 20.90 2.957 .446 .001765 I 24.50 3.b66 .6&Z .052426 I 

17.40 2.462 .309 .001225 I 
17.50 2.476 .312 .001236 I 
17.6C 2.490 .316 .001252 I 

2.971 .450 .001782 I 24.60 3.cao .617 l OJ2446 I 
2.915 .454 .001799 I 24.70 3.u9c .622 .002466 I 
2.999 .456 .001816 I 24.80 3.598 .627 .052486 I 

17.70 2.504 .320 .a01266 I 
17.09 2.518 ,323 .001260 I 
17.90 2.532 .327 .001295 I 

21.00 
21.10 
21.20 

21.30 
21.40 
21.50 

3.013 .463 .001834 I 2c.90 3.523 .6.32 
3.027 .467 .001851 I 25.00 3.537 .638 
3.042 .472 .@Ql666 1 25.10 3.551 .643 

.UU25u6 - 
.UO2526 ; 
.002546 I 

3000 nILLImrER PIPE THE FLOW RLLCE IS 14.4000 10 25.lGOO- CUBIC HETiERS PER SECOND 



‘1 

25.20 
25.30 
25.40 

3.565 .648 .002566 I 26.70 4.060 .84ii .003329 I 32.25 4.555 1.058 .004190 I 
3.579 .653 .002587 I 28.60 4.074 .846 .003352 I 32.30 4.570 1.064 .OO(rZlC I 
3.593 ,658 .002E07 I 20.90 4.009 .852 .003375 I 32.40 4.584 1.071 .004243 I 

25.50 3.608 .663 .002626 I 29.00 4.103 .658 .053399 I 32.5t 4.598 1.077 .004269 
25.60 3.622 ,669 .002649 I 29.10 4.117 .864 .003422 I 32.60 4.612 1.084 .004295 
25.70 3.636 .674 .002669 I 29.20 4.131 .67G .003446 I 32.70 4.626 1.U91 .004321 

25.80 3.650 .679 .002690 I 29.30 4.145 .ll76 .oil3470 I 32.80 4.640 1.997 .a04348 
25.90 3.664 .684 .002?11 I 29.40 4.159 .I%02 .003493 I 32.90 4.654 1.104 .004374 
26.00 3.676 .690 .002732 I 29.50 4al73 . on0 .ot3517 I 33iorl 4.b69 1.111 .004401 

26.10 3.692 .695 .a02753 I 29.60 4.188 .894 a.003541 I 33.1t 4.683 1.118 .004428 
26.20 3.707 .700 .062774 I 29.70 4.202 .900 .003565 I 33.20 4.b97 1.124 .a04455 
26.30 3.721 .706 .002795 I 29.80 4.216 .906 .a03589 I 33.30 4.711 1.131 .004482 

26.40 
26.50 
26.60 

3.735 .?ll l 002817 I 29.90 4.230 .912 .a03613 I 33.40 4.725 1.138 .004558 
3.749 .716 .002636 I 30.00 4.244 .916 .003637 I 33.50 4.739 1.145 .004536 
3.763 .722 .002860 I 30.10 4.256 .924 .003662 I 33.65 4.753 1.152 .004563 

26.70 3.777 .727 .002661 I 30.20 4.272 .930 .003686 I 
26.80 3.791 l 733 .002903 I 30.30 4.287 .937 .003?10 I 
26.90 3.806 .738 .a02924 I 30.40 4.301 .943 .003735 I 

33.76 
33.80 
33.96 

sc.ad 
34.10 
34.20 

4.768 1.158 l 004590 
4.782 1.165 .004617 
4.796 1.172 .0046*4 

21.00 3.820 .?44 .002946 I 30.50 4.315 ,949 .003760 I 
27.10 3.834 .749 .002968 I 30.60 6.329 .955 .a03784 I 
27.2Q 3.648 .755 .002990 I 30.70 4.343 .961 .003859 f 

4.810 1.179 .004672 
4.824 1.186 .004699 
4.83d 1.193 .004727 

27.3rJ 3.862 .760 .003012 I 30.60 4.357 .968 .003834 T 34.30 4.852 1.200 .004755 
27.40 3.876 .766 .003034 I 30.90 4.371 .9?4 .003859 I 34.40 4.867 1.207 .OOu782 
27.50 3.890 .771 .003056 I 31.00 4.366 .98C .003884 I 34.5li 4.861 1.214 .0048lJ 

27.63 3.905 .777 .003079 I 31.10 4.400 .987 .a03909 I 34.60 6.895 1.221 .a04838 
27.70 3.919 ,783 .003101 I 31.20 4.414 .993 .003934 I 34.70 c.909 1.228 .004866 
27.110 3.933 ,786 .003123 I 31.30 4.426 .999 .003959 I 34.80 4.923 1.235 .a04894 

27.90 3.947 .794 .003146 I 31.40 4.442 1.006 .003985 I 34.90 4.937 1.242 .004923 
28.00 3.961 .a00 .003166 I 31.50 4.456 1.012 .004010 I 35.00 4.951 1.250 .004951 
28.10 3.975 .805 .a03191 I 31.60 b.470 1.019 .604Q36 I 35.10 4.966 1.257 .004979 

28.20 3.989 .a11 .003214 I 31.70 4.465 1.025 .004061 I 35.20 4.980 1.264 .JOSOd8 
28.30 4.004 ,817 .003237 I Ii.80 4.499 1.032 .a04087 f 35.30 4.994 1.271 .005036 
28.40 4.018 .823 .063260 I 31.90 4.513 1.838 .004113 I 35.40 5.008 1.278 .005065 

28.50 4.032 .629 .003283 I 32.00 4.527 1.045 .004138 I 35.5d 5.022 1.286 .005093 
28.60 4.046 .134 .003306 I 32.10 4*541 1.051 .00416l I 35.60 5.036 1.293 .005122 

V MU w Q V MY H 0 V HV H 
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I 

: 
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I 

3000 MILLIMETER PIPE THE CLOW RANGE IS 25.2WO TO 35.6100 CUBIC METERS PER SECOND 




