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ON THE WATER SURFACE PROFILE AROUND BRIDGE PIER
By Shuichi Sugimoto, C.E. Member

Synopsis : In this paper, the author introduced a fundamental equation for water flow with
vertical velocity distribution taking the flow bed into consideration. This equation is isomorphie
with the fundamental equation of the subsonic flow of air. And the author performed calcula-
tion on the water surface profile around bridge pier by applying the Imar’s theory in the
subsonic or supersonic flow, which was developed by W.K.B. method used in the solution
of Schrodinger’s wave equation in quantum mechanics. And fﬁrthermore, the author performed
experiments by using a steel framed flume and the theoretical results showed good coincidence

with the experimental ones.
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Fig. 4 Examples for the form of bridge pier
(a) & B # ® 5 %

(a) ordinary form (b) special form.
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Fig. 5 Velocity and pressure distributions around
bridge pier. (ordinary form)
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Fig. 6 Velocity distribution around bridge pier when perfect
fluid and F=0.4, 0.5. (ordinary form)
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K—1 #HEIOKEES GEEID

Fig. 7 Water surface profile around bridge pier. (ordinary form)

o

H=qem

-5 L u.m:}—arm How

------- faminar .

~4 L
(2) BHE BRBEIHIL DS RN CREDS—BTH D » 23D DT WRITROREZ 5 5 B
% b O T—EOPIFEEITV, SR b BRIBRRO TN B OF D X 5 IR HE Lic™ $7abb,
BADEERBNE UCTRARREIOME v=m XD L% Oo0RMcs, WA U TR 0¥ S
T H#RATCHEL TN 5o
Ak 0=x=m 3L,

T QLU D RE Ao b Byl oo eveveeeesines it (26)
B m=x=<1 1L,
T=e{0.01+d,(1—2) +dy(1— )2 dy(L—2)3F ceeereeerrrmmmmnnmi ettt e @n

i, e=(FREI/(EE), h=GRURHEDYELR) /e,
d,= (IR OESD fes b= (2—3V"2Tm)[2 m,
d,={1.47-2d,(1—m)}(A—m)?, hy=("Zhm—1)/2m?,
dy={d,(1—m)—0.98}/ (1—m)?

ZOFFE x=m T dT]dx* HAEFICIRBRIEH D Do BEEN doh,m OIEETEZWCELL TR
B, HRRGEWPERCE LA E BN TEONS TEARAL, I ERORHRE L FFRL LT O
HEAED D T LI Uiz, & OECET 2EDENE,

e=0.24, m=0.5, £©=0.35, d,=2.384

A& De%=0.02016, BARE I D ALE=0.63
THOTC, T—4 BLY B—4 b) WRTIHLBIRE L0 TS, HNEFTERKDZIILRT v & v Viite
Lz s & OBMEBHCRT 25 E R X OENOSHLERETH L, R4 B B8 DLBHTHS,

x—4

% Wm0 W B oV | p[geve

0 0 0 +1.000
0.0125 0.0231 0.818 +0.381
0.025 0.0330 0.9545 +0.089
0.05 0.0471 1.061 +0.125
0.10 0.0670 1.145 —0.310
0.15 0.0815 —_ -
0.20 0.0928 1.207 —0.455
0.30 0 1086 1.237 —0.530
0.40 0.1172 1.250 —0.562
0.50 0.1200 1.259 —0.585
0.60 0.1170 1.266 —0.603
0.70 0.1060 1.247 —0 556
0.80 0.0850 1.173 —0 375
0.90 0.0511 1.000 0
0.95 0.0289 0.830 +0.311
0.975 —_— 0.683 +0.533
1.00 0 0 +1 000




BHAZ R T 2 KTEEHK > W< 39

K-8 FBHEIOEESEIVUEHOSZE GEHERD
Fig. 8 Velocity and pressure distributions around
bridge pier. (special form)
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Fig. 9 Velocity distribution around bridge pier when
F=0.4, 0.5. (special form)
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Fig. 10 Water surface profile around bridge pier.
(special form)
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K—12 EHEIOKEEDCIT SEREEBROLE CBEED
Fig. 12 Comparison between theoretical and experimental results of
water surface profile around bridge pier. (ordinary form)
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Fig. 13 Comparison between theoretical and experimental results of
water surface profile around bridge pier. (special form)
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