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Abstract

The hydrological calculation in the scarce data basin is very difficult at present. Based on the collection
and analysis of hydrological data along Siran, and on the condition that the characteristic water level of
river channel is obtained through field survey, the design peak flow of local bridge of small watershed is
calculated. The flood in small watersheds has a short period of time, leaving few obvious traces, which
often does not attract people’s attention. Therefore, it is difficult to investigate more reliable historical
flood data, and there is no observation data from hydrological stations. The calculation method of dis-
continuous hydrological observation data and the rainstorm rational formula are used to design peak
discharge. The results show that the rainstorm rational formula is more reasonable and suitable for the
bridge design of the project. The research results can provide a reference for the hydrological calculation
of Indus River Basin in Pakistan.
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1. 518

T BERNAIRA A 2 L . AT K E R G K 5 ok X3, BRI TG (k) BERRATIE A 2K SR ok
TR R R E T, F bR SCHh2 S 807 T N i@ X A i 1 R O VR 7E, et B /K SO R AE T %R
L X (T AERR (1] TRAMIFFUE BAR O A IS T — i 5 R, 3 T — IR R vegfs; ERHATRE
W AU AT TG (1) BERFIAT I T 0 AR A TH A — M A

T2 (20068 s 5 R B PR SR DT VR AN € 73 M BEAT T 8RB PRI R0, A T I S B4R B A A I
S EAMFEWIE AL 2 MR TR XEWREEBIHEH 1 LABIASIE SR EAE A /N Lt SO R 484,
DTG (Hk) TR X A SC PR S it 7 — MR AF AT AR . A BN [A] S T VLA R B T B, e T
BT RO N BRI B A e A R THE T, N T IS R G TLARAL SR [S] AT 22 AT B AR
PEH T /NI S E A SN DR, HE S IR S E M L T R AR . IR RS IR ANE,
WG I 2, # R E e e WE M B, tan 1 hy 3hy 6 h Fl 12 h 2 3RATH AW & B br. 78
S gt 3 B AR RO G B X N RER E, W EE TJAe RE P B T 3— A AS e J  T]
B R/NFIRFCHU [T 6 h, K 12 h EEAIG RN ERE €2 A0 248 KA 1h WEfR A
HEe BRI KRR, A4S BE 56 B b S Wl B R i R ek i Sy At R ) SR AR AR

AL, ASCRFE LS I KKH 2 Havelian-Thakot B35 B , 7553 30 H 2k /K SCHEREIUSCEE 5 o0 Hr Sk ik -
S TR PR T E AT E T — R AR AR E 2L SO B B E BT R R R A IR E A T
A PERPEERE TR A X HER B K IR E . 2 E T E R BN A X HERBOHREER G, HitH
SR TR S ADE PN R TE, BT E R Rt sk TR K SO SRR AL T S5k

WICHTRFE R AT KKH — ] Havelian-Thakot Bt 3 H (118.057 km) (LA T /4T H)#E T Havelian, i#&1%
Abbottabad. Mansehra 1 Shinkiari, £ Thakot, == %281 Abbottabad, Mansehra 1 Battagram Hi[X . A4 FriE ] :
RE 73°8'4.42"~72°55'47.16", JL4ki 34°3'45.92"~34°46'29.34", T H [X 4574 7 FHl 860~1880 m, 7T ElI FEVAT ik o

Tt [ DX 3 P A S 30 B PR AR I R [6], TR B AN, AZR(11 A~2 H), FFEQG, 4 H), BEFE
(5, 6 H), MZFEFTN(7, 8 H)FIFKZEQ, 10 H). —FmMAMHMmZ 6 H, FH&EEIAT] 38°C. miflig =1y
T H, BESTRKW, WAEFEWRREN. a2 1 A, BEMATEXIERR, ER=se, <iRNE
AERE, NRSEEFT, ARXEsAm ERES . RN 1 HBICERE 3.9C, | 6 HimiRE ik
46.1°C. 1 A FIEARRIE R 2°C, 6 AP mih s3] 38.1°C. #Hick, ZHhIX 6 H i f sl ik 3 46.5°C,
1 ARACREKEE T 4C.
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B 5 0 L B0 FEERT i 4k [X PN 41 1) RS £ 2947 /BT, B K B4R BB K[ 7], 2 4F P 3B K & 7E 1142.1 mm,
FIKFERFKELE 1759.4 mm, RAEFKELE 354 mm, HFEKEN ALY, 7588 HRF/KERAR, 10 H 2 B4E
1 HRBKER/DN . ARTE BSEES X BB KRENEE, £ 2MERER.

AT H X A 7K ZR B R SO, JE RN Siran ). Siran R IR TR H X _ERRLX, 32 R RIZEERIK
hh, HOKZ HBZEMIEE8] [9] [10]. 7E Shinkiari S-S5 EEEAE X, ERIEHIEECTF4, WHEh2EA, Kk
FHXHLLR, 2 5 Siran [ FIRICAEDFERT o A2 T0KEE, To@MUATIR . ELAE AT B BRI 4K R A 1 o
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Figure 1. Water system map along the line

Bl 1 Bk RE

2. BRI HERRBRS 51
2.1, IR FERER

FEDM BB BEAT T BB K SCR MR TAE, e EEYHH AR R EREHA SR, FpR e
W LA R S A A W 2 0 B

1) Feasibility and detailed design for four (04) lane expressway from Havalian to Manshera including Abbottabad
bypass.

2) Detail design for four lane press way from Havelian to Mansehera hydrology and hydraulics study report.

3) Upgradation and relocation of KKH for Basha Diamer dam project hydrological study report.

4) EIEHHHE PN R KA PN R TE: MONTHLY CLIMATIC NORMALS OF PAKISTAN.

5) Kakul Yillih 1964~2013 4 H F#F&: Monthly amount of precipitation.

6) Siran river 1992, 1997 1 2014 i Ky MM ZERE: Siran river 7K SCULIHE kL

TR LR A R R BRI H X P FAh 2N B e H B K SO A5, PR 5 B 05 S R A B i e
o TR, BT ARIEAKOHRZ R ZWHEE AR O HRE. K, CUEDTH XN Kakul /YT
H 5 K B R AT Shinkiari /N f KPR SR, Kakul £ 5 55 LA ZRIEH 5 km B IX, 4k s 1300 m, #HES
L RS B B2 9 km. Shinkiari BT Kakul ¥52%, [ 7ORH83E T T A5 H .

2.2. IRICFRISH
LM RIS IR/ B BN AL, Priilia, #4909 V RAy, IR AE], 1
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KRR Sk T H B8 AT AR L Fe B (D i B ) s IRy, T DR T S 4% T AT B R OR Y, KR A B
BN KSTHZE o

B R T SRR T T 1 E A AR R I BORHE S T R, AR D SRt K A BRI R
TR, RN ORI IOK IR &S Tk

T EHF GRS Mgk i B 55 R B MR R T 5. DK Rk R, O A, R RER T
WRIE, EAEAZSEAATRIER, SO LR & BBl S 10 5 L3R BURE, - BB K STl I Bkt oy
PRI X AL E IR, K X 25 sUEE A

MR CSCER I B T BORE, ST H SR A [ S0 38 B 2 Bt AT U B 2 SR e T oK

S

=

Sp
Q, =0278 = —u |F @)

L\
ﬁ\:l:':‘: /_l:KZS§2F’/1 y T:K4(—j S;/”s

JI

Kot Q, WRLHHFIA p IR (mYs), S, WEHHHIA p ORI J, 2 ILMER VORI Brmmin), 1 WFik 2
(mm/h), n NREREETEE(0.55), « AICHMTE, F YRR (km?), LoAFEKEKm), JNERE-E
BERE(%o), Kov Ky WERKL, K,=0742, K, =367; fon Av oo fo NHEHL, B,=0542. 1=0222. a,=0516.
B, =0.203 ;

KR SR A0 202 LA 2 B (VR B N R
3. Ak GL. RE. RFEHRE

LR A EH T PR TS AS T s DU AT 0 K T AT ) L i T 0 K8 TR 5, 2 e P
SEIRR R n: R BIEHAL KR, B E HORER 2 th AR o K T A L p. KT 96 R Bs stk

2 1

kR =% CSEEKZEN :%; FEBEA - ARV =%R5J5i+§tljiﬁii%; Q= AV B AL T IO
9 Q IR R R F TS R T 1 A BT, B AR R A B B Hip 58 B 7 B B
3.1. HiLmNBRKE

EH I B AT AL B O SR AE A A A S Bk, AR (AT B /r 28300 MO B a2, M4 &I B
AL AR B ) — RELR, B R LA AT BRI A TSR T AL IMF R BE T TR IR BT
B E, HAKANHUT:

1) W By, AR PR ATSL, ASEEZEARE, ATAERRFLEIME K S

2) FERE. B . 0 B M AR AR R B, MR LS INR T A R

L, =K, (%] B, (2)
Koepe L OAMALRANEKE M), Q, NI (ms), Q Nk (m%s), B, NIIETEEm), K, nly
REEHL % (AR LRKCSCHIM B RIE) (TG C30-2002)% 6.2.1 KH], K,=0.84. n;=09.

TR ML MEF KT AR ZE T, RO R I 2. MRS 7 RICAE R ILA K

B> HRARL, BNNERHGITLTE, BRRFEERANIE,

32. FERRKSE
ARTH FriggF I SO MT DR, MR RS R R R
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ANIE AR AL AR T BT R TS
H.in = Ho + > Ah+Ah; +Ah 3

A Hy, IHHERACETE(mM), H AR KAL(m), > A B BREK, RE. BORZE . S & % R
SAN(m), SEIRHERRIEE 1 m, Ah U N E A E(m), Ahy IR ERRE @ HE E (m), A ET
T R 2 i S5

3.3. HEWH

PrRI G Fh B ELAE R R BRI AZ PR — R BN = B b ) =38 73 o BRI AR SRR =, IRYE LI &
B0, SiaTH XA BEA PRI FRITE L, X248 8RN UIARTR IR, 48— B0 AR B SR 1 m.

XFEATR, AR SR H X EEOAYCE, e R AT, g0 RA 1.0m.

XTSRS B RINF R, I KR — AR 10 km?, S/ BAFES SEACOR IR, ki s —ik
THBIERL N o SASSZRSCHE AR RASFREAT SR RT3, 45 6 100 E AR AR T 5, B A A Jg 3ot
& THE 1 m, PR AR 1L m, SRR 2 m.

e — B T DO RS T ARRE T R, A R A S RIS G — il AT

Qz 0.90 BC 0.66
h =1.04 == P — h 4
’ (Ad ch [(1_4)”&9} - ( )
) QC ) \/sz 0.15
70, A"_{ HZJ

A hy MR — BRI IBE IR ER (M), Q, A Pttt (m®s), Q, ATHEHE /i i i
H(m%s), Q ARIIRA TR T HATE (M Ys), Qq ARIRIRA T IR 4 (K i TR (m%s), B, M
MRV B A AT 98 P2 (m), 49T R T BEY 98 28 MR ORI AL R B, NG PRIE T VTR 58 2 (m), X =
TR T MK CLI RS SE 1 s A Bt KAL N, £E By 98 EE B, MREEH K 2 A S K A e AE s e
BRI 1 48 R H Ny, I R ORK IR (M) Ay SR SE AR R8G9 A > 1.8 1, TR 1.8; H,
ONAEIE PRI RO RE T 22 7K R (), 36 52 2] PR AT BT~ ME 7K A7 Bt ST T 5 7K TR

BE R R T H DX RS T ARG P R R, MR IE A S S G R 2V <V i,

h, =K 5qu|31°-6 (V-Vy) (5)
V>V, i,
‘ V=V
h, = K.K,,B* (V _vo)[v0 —VZJ (6)
/\I:'j:

h 10+h 1 1
v0=o.0246(d7"j J(332d)+£aTn”j, K,ﬂ:o.s(d_w+awj

— \0.06 0.25d%1°
V
V, =0.462 a4 v, , nlz(—‘)j
B, Y

At hy BRI RIR L (M), K, WEUE RS B AN TR (),  hy il 5 R R KR (m),
d AT RIRISFIRAE, VR — Bl S T4 IR (), Vo NIRRT I 2 SE (mis), Vo NIETIE YD
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EREmMIS), K N RBRLZ R, 0 TR

X RIRATIIR, 25 RS AT X — e R & S b il 5, 48— FHn 0.5 m.

TRERICKTEIR > 20 km? KA /K SCUFSEA 0T AT H HRESIEK AR F > 20 km? 32224 K83 +298.0 A#f. K97
+640.0 KAHF. K105 + 852.0 H1#fr. K109 + 440.0 KHfr. K110 + 898.0 K#r. LA K Siran i ) K118 + 797.0 KHfr -
K123 + 596.0 K#f I K125 + 846.0 K#fr.

Siran FRI AR . Mo K125 + 846.0 RMALA — /K SOW MG, HER AWM AT SR BT 5. —
FEARAEYSCER (K AR RS AT BORME S B TR R RIS AR 2 BE R 22 0 FE A B A sUHE SR B UK L&
PIRIIE T AR ZEA R, R FHEE A SR B R R RS H. R R BRI R
SRR HER A A FOEAT, A SRR A AR -

4, K125 + 846.0 KKt HE
4.1, FRIER

Siran J A EN RSO, K IUET Shinkiari dEEFL X, BIHFA7 AV K 57 km, JE/KIEAH 352 km?.

VAT, JWIEAWAK, KFECR, FIHKEN 0.2~1.5m, JKEIIA . EA K. KT 54 15 R A
o, B 7~9 AN, BOKGEK SV, KBS E FOKAIENR R B AR IS SR .
42. REVTE

1. AESLIK SO TR B vk

A A T3 3o B2 A B SR USCEE T MRS /K SO 2 ek, (LB () vt 08 VA 2 AN Al S R DG 205 R 40 ) 8 o O %
ho LI TR ILE 1.

Table 1. Peak data
=1 HEENR

bl =/ Rey KIEAE Bt (mfs) T 26 A0
1 1992 1950.7 50
2 2014 258.7 20
3 1997 114 10

PRI BERER T BRI R 2o A, AR (BRI SR #T) , RA Shinkiari #8983 8L 70 #THK C, = 0.2,
Cs=0.4, TR /Ruh N BT LB R L REL K fE A3, Kig = 1.523, Koy, = 1.452, Ksg, = 1.35, Koo =1.263, HEHEH
BRI E Quu: Qu, =1.523/1.452xQ,,, =2046.0m*/s; Q,, =1.523/1.35xQ,, =291.9m*/s ;

Qu, =1.523/1.263x Q,, =137.5m°/s .
BB E BRI R, RABKEBH &I AR, B Quy = 2046.0 m¥s.
43. WitRETHEER
PEILIEAL F = 352 km?, T ELRE J = 15%0, THVAHKE L =57 km. B H R T
S
Q, = 0.278(—;’—#} F :0.278{%—1.93}352 =2099.1m%/s
T . ’

=K, SEF 7 =0.742x64.4°%% x 352 0% =193

ay 0.516
=K, (i) S, =3.67x (ij x 64.47°0%° =6.31

NA) V15
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Table 2. Calculation of design flow
=2 WitREBTER

AR Q,=0278(S,/r" - u)F

VOREBE WM WKL s, p . n Que
(km?) (%) (km) S - -
&lz;;m?m *ffmﬁf& TN BRI (ﬁ%

1 2 3 4 5 6 7 8
352 15 57 64.4 1.93 6.31 0.55 2099.1

PRI S5 Rz 2 fow.
2. IHEEHR

ANFEE 22 7K SR B () B I B Quop = 2046.0 mP/s. 5 Y HHFH A AR B (14 IR B Quoo = 2099.1 m¥/s. B

FEONAHER G AR, (HIEEAAMA, HHHEEAXEAGH TATHE, 4R0E, WEE—BEIHRE Qu =
2099.1 m¥s.

4.4. IHKATE

1. Wi
FAE BT RIS T 0 2 ok

—

T SW=1014.30

A

Figure 2. Calculation diagram of flow form section
2. RERSHEITEE

2. HRSH AT FE AR

TEAS T T & (K A7) TH 45 S K125 + 846.003;

KA Hor = 1014.3 m; T REHRE 250 Mc = 40.0; TE/KIEE Pp = 0.01; EAE/KIH %6 /¥ Koe = 80.721m; &
FEWE A Syc = 84.318 m; EAEIHIFL Myc = 256.167 m?; EAE/K 1212 Byc = 3.038 m;  EAET-HI/KIE Hpye = 3.173 m;
FHRE KR Hopax = 4.037 m; EREJEIE Ve = 8.391 m/s; FAET R Qc = 2149.399 m?/s; A=W i &= &t Q = 2149.399 m’/s.

3. Mri AT

WRAE BT KA T M s A, W

Hpin = H, +ZAh+ Ah, +Ah; =1014.30+1+1.5+1.94=1018.7 m

()
TN QLI
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A — bRl 5

Qz 0.90 BC 0.66
h, =1.04 T — h 8
(Ad ch [(1_1)”&9} - ( )
o
Q \/87 0.15
Qg g AT (ZJ

PEARfR AL ST S S — PRl a0 3w .

Table 3. Calculation of general scour of piers and abutments

= 3. WaE—RRRITE

N BWRRET  BRRE TR R R HHRTEREIN Bk it WREOKIR RN — RS
K(m) MR SE R  WRREEKE HRE Q. FEIEE WML K4 MRS K hn KK hy

B, (m) H, (m) (mls) B (m) Beg (M) i M (m) (m)
1 2 3 4 5 6 7 8 9 10
75.6 90 32 2099.1 90 90 0.06 0.95 4 5.19

B R R 5

Lt
h, =K. KB (Vg V{J zJ ©)

¥

h, o 10+h, 1 1
Vo =0.0246) = (332d)+ —7 | Km:o.s(d_w+aﬁj

— 0.0 0.250%%°
=0.462 i Vo, N = (V—Oj
B, V

PR IE TG R A R a0 4 s

Table 4. Calculation of local scour of piers and abutments by modified formula
F 4. BEXHESEREARITE

BERE R¥C WMEOSEE B, ROTHRAED  S% THREY O RSREV,  BREY) 188 R RIREE hy

K: K (m) (mm) E (m/s) (m/s) (m/s) n (m)
1 2 3 4 5 6 7 8 9 10
1 053 15 80 0.46 2.86 2.73 1.60 1.06 0.84

B FEWIEE AR AP 1.0 mo AN BRI R KR ARG RS R, 05 mo gi b, SR
h,=(5.19-4)+0.84+1+05=3.54m -

5. &ig

ASCARFEE RN KKH 9 Havelian-Thakot BXH , 750555 H 4k SCORHRIBCE 5 AT 3R |, 751
W A SR 8 A N SR B RO 45 16 . T MR R TS, PR, 1R/ R T2
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MR, AEAEAZSERNTIER, SOl ORE SIBOY RIS 00 I oK B0k, HRA RS BRI BERE. ik
P H A B IR, K0 Xl A XA .

Bk, LR TR AT R R T R R IRYE R I AR S K SO BORMES Bt i R
e L S E 1 2 RS BT B A SR B AR B . IO v S AR ZE A K, U] 2% R 2 U R
B ERON G, HAFSE A Rl f T8 S AT H (MR it VBRI SO SR T 25 K .

SE
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