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,ji)fi 1. (20 f1:U'U.'U.) J1'l'llH'l1'U.elCil'j1 500 LPS ,nm1eJ~ 1 'lJ'U.1~LR'U.~1'U.f'I'U.EJmn" (D,) 600 mm L'll1f{'lleJliieJ~13J~ ~
m\l 'j13Jn1JJ1~'l'VIfl3JT\l1n'YieJ 2 'lJ'U.1~LR'U.~1'U.f'I'U.EJnfl1\1(D2) 400 mm LL,h'l'VIfl1'U.'YieJ~ 3 ~\l5j'lJ'U.1~LR'U.~
~1'U.~'U.EJnfl1\1 (D,) 'lJ'U.1~ 400 mm ~\I~\lLL~~\l1'U.~tJ t11ei1'U.fi1m13J~'U.1'U.'YieJ~ PI LLfl: P2 'l~L'Yhn1J

400 kPa LLfl: 300 kPa Cil13J~1~1J

(n) ,;)\lfl1'U.1{U:Vl1m13J~'U. P,

('lJ) ,;)\lfl1'U.1m'VI1LL'j\l1 'U.LL'U.1~\I~m:ihlii eJ'lleJliieJ~13Jm\l
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lItlri 2. (20 f1::LLUU) ~"J1 (v = 1.02x10·6 m2/s) ,nmh"LnlJJ1'hJET"umnlJJ1 t~EJH'YIm~~n (& = 0.25

mm) "lJU1~ (D) 200 mm m1:lJEJ11'Y1€l11:lJ900 m th~::~lJJ11uel1"LnlJJ1LLG'l::u€l~m'YI1nlJ +25.0 m LLG'l::+10.0

m 'il"LL~~"lwnJ
'lJ

1) 'il"~1U1m~1er@l11m1'h.'1 G'l1U'YI€l t~ EJtJ~€lEJliJ1 L~G'l@l1:lJn-11:lJ".lf1~t~EJl3.iHLfI~€l"~lJJ1LLG'l::l3.i~~
'lJ

m1~tULREJ1€l" fh~u~lifi1 I ~1:lJ11t1~1i.~'il1nm1:lJ":lJ~ui" ~ =_210g(_E_+5.102g896)
'lJ ~ vi 3.7D Re

2) ti1~€l"m1~"J11uer@l11 60 LPS 'il"€l€lmLlJlJ"lJU1~LfI~€l"~lJJ1 t~EJ~~m1~tULREJ1€l" ~"ilfi1 ~,
'lJ 'lJ ~

K2, K3 LLG'l::K4 L'YI1nlJ 1.0,0.5,0.5 LLG'l::1.0 LLG'l::tJ1::~'Y1RmYlLfI~€l,,~mh'YI1nlJ 0.75
'lJ
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I --=ct f

)\ ......... ••::ft'u. +25.00 m
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(20 f)::LL'I.l.'I.l.)n1'V1'1.l.~tm'l'lh£J Q.'2I£I'YI 3.

Q. Qr
'YiEJ'lJ'I.l.1~'YiEJ f)111J£J11'YiEJ

er<il~1n1~i.'VIG'l
D F

LLG'l::fl1

im.h::R'Y1tm11JtJ~ ~'1LL~<il'l
A

L'I.l.~tl ,;]'1f\1'1.l.1rnerm1m~i.'VIG'l c:0 c:0'II

L'I.l.'YiEJCE ~1 £Jl~ Hardy

Cross
B

c E
Q.

Q,

Loop Pipe
Diameter Length Friction

(m) (m) Factor (f)

AB 0.300 1,000 0.020

BC 0.300 1,000 0.020
Loop 1

CD 0.300 1,000 0.020

DA 0.300 1,000 0.020

DC 0.300 1,000 0.020

CE 0.300 1,000 0.020
Loop 2

EF 0.300 1,000 0.020

FD 0.300 1,000 0.020

Joint Answer
Q(LPS)

Qa ~ JfIO.OIJ

Qb ~ JOIJ.OIJ

Qc -2S.01J

Qd~ -25.01J

Qe ~ -is.OIJ

Ql~ - is./H)

SUM ~ 0.00

(-) ~ Outflow



(20 f1::LLUU) L~mJ~Elei1\1LnUti'1A, B LLa:: C ~1EJ~::UUr1El~\I~~'il 0 dJU~'ili13J 'il13J~1EJa::LiiEJ'il~\1• •
LL~'il\l1u~1J~\Ifl1U1rn'VI1

'II

(n) J1~::L'VIaL-n1'V11ElElElm1nei1\1LnUJ1B ~1mr~~1m~L'VIaL'Yhh
" ,

('~lJ)m13J~U'lJEl\l,"1fi~'ili13J 0•

~,l LA = 2,000 m
q, D

A
= 200 mm

fA =0.020
LB = 1,500 m
DB = 300 mm
fB =0.015

Le = 1,000 m
De = 400 mm
Ie =0.012



"'"...• I:' d •••• '" •••• •... ....:' I •...
'2HI't15. (10 ~::LLll.ll.) LLlIll.1"1£J~ll.\1(n = 0.023) lIm111n11\1 100 m lIm111~1~"1l'll.'t1EJ\lll.1(So) L'Yl1n1J

0.001 LL~dhrli1~1m~i.~~ (Q) L'l'l1nlJ 250 m 3/8 tl1"1I11~i1~ii:1~~"lJEJ\lLL3.hi1"1£Jdi~LiJll.wll'1~~~1l~L~~£JlIvtll.~1
• 'U

nl1\1 (Wide Rectangular Canal) ,;)\I,'hw:ml.~1

(n) 'l1m111~nll~n~ (Yo)

("lJ) "1m111~n1nt]li1 (Yc )

(~) "1m111~1~ill.1nt]li1 (Sc)



lIel~ 6. (20 f1::LL'U.ll.) 'VI"hma~'h"L~aWlJ11\1rfll.~1J1~ Sta. A fhlim1lJ~n"lJa\lJ11ll.f1fla\lLaa~\I:Bll.
'\I

(Backwater) 'I1nm"Hh~1,;)'VI,z11i1111'1Ja\l~1J1'l~,yalJflli1\1LL~lII\11ll.~tJt11~1J1ijfl1m1lJ'1J~~::'1Ja\lLLlJwii\l (n) LrhntJ
'\I '\I ,

0.023 'I'1a\lJ1ijm1lJfl1111,rll.LU~£J (So) LrhntJ 0.001 5111~1m~'l'VIfllll.~1J1 (Q) LrhntJ 200 m3/8 t11~lJlJ~i1'V1,z1,
1i1111'1Ja\l~1J1LtJll.'VI,z11i1111~tJ;L'VI~£JlJ~ll.~1n11\1(Wide Rectangular Canal) LLfl::'VitJi1m1lJ~n~ Sta. A (YA) LrhntJ

'\I

24 m ,;)\ITi1ll.1nb'VI1m1lJ~n'1Ja\lJ1~ Sta. C (0+800 m) tlll£Jli1~ Standard Step Method tlll£JliTi1ll.1nb';)1nfl1
d oJ

m1lJfln'Y1 Sta. B

center=in~.. .' - . - . - . - . -_.-"

PLAN VIEW

u..E wE c E oE mE c(E
.0 .0 :i8 .0 :i8 .0J!lo J!lo J!l~ J!lo

Ul~ Ulf Ul~ Ul+ Ul': Ul~
N .•.. .•.. 0 0 0

I LONGITUDINAL PROFILE I



lI£lfi 7. (10 fl:::LLU.U.)n1'V\Wil1'ier<il".i1m".i'1."H'l~fl'WI.b£J(q) 1U.".i1"J1".itl;L'V\~mJ~u.~h'Yhn1J 9 m
3
/s/m

'II

(n) ';I'lLii £Ju.Liu.lfi"w~""1u.,j1L m::: (Lii £Ju.~"1u.m:::<il1~n".i1vJ~n1'V\u.<il1'i)
o A CI.ot A

('11) ';I"mu.1m'V\1m13J~n~~1J (Alternate Depth) '1Ifl"m13J~n 5 m
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~fJii 8. (20 'l::LLUU) m~tJlj'lJ~nTi'Y1~~Eh'lm"jlv\~LL'lJ'lJLtJ~EJULLtJ~-ileJci1-i1,r1LWYl1.nr1LiJ~

~1-i1'Y1~~eJ-ilm~i.'VI~n·h'l (W) 10.0 em tJ1'lJm13J~1~,rWJ.leJ-il11-i1(So) Lilli. 0.25% LL~1tJfleJEJLiJ1i.'VI~

(Q) LUeJlil11 243 LPM 'l'hm1lil~T;rr~m13Jan~iuJ1 (y,) n~1-i1J1 (Y2) LL~::'l'i1EJJ1 (Y3 ) i.i 7.6, 7.3

LL~::7.0 em lil13J~1~'lJ t~EJ<i11LL'VIU.-iI';l~lil~T;rr~'Vh-ilnULilu~::EJ::2 m ';l-ilfi1U1nl.'VI1•
1) Ti1m13J~1~iULiUVi~-iI-il1U (Sf)

2) Ti1i3JtJ1::~'Y1Rm13J'J.I1'J.11::'J.IeJ-iIManning (n )•



Volume (ee) Time (s) Flow Rate (eels) v (m/s) Re Flow Type Remark

1000 90 11.111 0.098 Laminar Flow

1000 31 32.258 0.285 Transition Flow

1000 25 40.000 0.354 Turbulent Flow Cycle 1

1000 65 15.385 0.136 Transition Flow

1000 86 11.628 0.103 Laminar Flow

1000 75 13.333 0.118 Laminar Flow

1000 30 33.333 0.295 Transition Flow

1000 21 47.619 0.421 Turbulent Flow Cyele 2

1000 63 15.873 0.140 Transition Flow

1000 75 13.333 0.118 Laminar Flow

1000 77 12.987 0.115 Laminar Flow

1000 32 31.250 0.276 Transition Flow

1000 23 43.478 0.384 Turbulent Flow Cyele 3

1000 63 15.873 0.140 Transition Flow

1000 92 10.870 0.096 Laminar Flow

1000 76 13.158 0.116 Laminar Flow

1000 30 33.333 0.295 Transition Flow

1000 25 40.000 0.354 Turbulent Flow Cycle 4

1000 65 15.385 0.136 Transition Flow

1000 87 11.494 0.102 Laminar Flow

1000 90 11.111 0.098 Laminar Flow

1000 33 30.303 0.268 Transition Flow

1000 20 50.000 0.442 Turbulent Flow Cyele 5

1000 64 15.625 0.138 Transition Flow

1000 96 10.417 0.092 Laminar Flow

ti'1n1,.nl.~ llf~U.1~Liu.~.hu.~u.EJmnl~e:hlriEl'Y1~"Hhl (D) L'YhnlJ 12 mm m11J~u.1LL,"U.~El-\l'lt1(p ) L'YhnlJ
3 A r ~ I Q..<o ·3

997 kg/m m11J~u.~'V'H~~1ffli11~El-\lU.1(f.1 ) LmnlJ O.88x10 Pa.s

1) ~-\lTi1WJrnfhmn u.t'l~LL~1L~1Jfht'l-\llwJiEl-\l11-\1~El-\lli1111-\1

2) ~-\I~1fh "Lower Critical Reynolds Number"

3) ~-\I~1fh "Higher Critical Reynolds Number"



(20 f1:;LLu.U.) ,rn~n 'lY1n~1I~it"i.~rhm~'Yl~ a a"m~,(tlJLihJL",~"JJ€hlm~i.'VH~1WYla
• 'IJ v

1) m~'Yl~aa,,~au.~ 1 i.~l'hm~'Yl~aa"m~~qjLff£JL",~Lrta"~1nm111tJ~ (Major Head Loss: hi) lu.
r1a"JJu.1~Liu.~,hu.~u.£fna1"(D) Lr11n'lJ18 mm i.~,ralla~"LL~~,,1u.~1~1" tl1m111~u.1LLUWlJa",r1

'IJ 'IJ
I Q",<I 3..s It ~ I •••• ·3 0

(p) Lmn'lJ 997.5 kg/m m111~u.~wa~1~~~"JJa"u.1 (f1 ) Lmn'lJ 0.89x10 Pa.s ~"mu.1rn~1
m111L~1 (V ) Thi1l1h:;~'Yltm111tJ~ (f) LLa:;Thmnu.a~ (R,) ~er~~m~i.~a~1" 'J LLi1L~lITha"
lu.~1~1"

Flow Rate hi Pipe Diameter

Q (LPM) (em) D (mm)
V (m/s) f R,

5.0 0.7 18.0

10.0 2.5 18,0

20.0 9,2 18,0

40.0 35.8 18,0

50.0 54.3 18,0



2) ,nmf'\.l,Llil't11m"l'Y1~H'lEl"m"l~qjLff£JLn'il'Hl" (Minor Head Loss: hm) 'lJEl"m"lL'VItu.hwJlEl"El 90° 1'\.l,

'YiEl'lJ'\.l,1'ilLi'\.l,~h'\.l,f'I'\.l,EJmm(D) L'Yhn'IJ 18 mm ~'IJ11~er~"l1m"li.'VIiiHm'('il (Q) L'Yi1n'IJ 50 LPM
" " .

eh'\.l,~hm"l~qjLth.mJ'il"lEl" (h
m

) LlilL'Yhn'IJ 21,5 em ci'1m13J'VI'\.l,1LL'l.iWlJEl"J1 (p ) L'Yhn'IJ 997.5

kg/m3
m13J'VI'tl.'il~~f'l1t'('ilfnEl"J1 (J-l) L'Yhn'IJ 0.89x10·3 Pa.s ';)"fhw:ltu.'VI1~hi3Jtl"l::~'Y1~nT')

~qjLffmn'il"lEl" (K )


