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Model test on uplift force of pervious floor with a keyway
MA Bin, MA Yong lei, XING Shi giang
(StateK ey Laboratory of Hydraulic Engineering Simul ation and Safety, Tianjin University, Tianjin 300072, China)

Abstract: To protect the downstream river bed and bank slope of the high dam from the serious erosion by high— speed flood
flow , which will endanger dam safety, it is necessary to build all kinds of stilling pond protective structures as the first line of
defense for dam safety. T he security of all types of stilling pond protective structures is the premise for the safety of high dam
flood discharge. As the studies on dow nstream protective works of the high dam dig deeper, floors of different structural forms
have been proposed, such as the stilling pond floor with a keyway and the pervious floor, to increase the stability of the stilling
pond. T he form of the stilling pond also transformed from the " passive protection" model to the "active protection" model. T his
paper studied the pervious floor with a keyway that combines "active protection" with "passive protection". A model test was
conducted to analyze the uplift force in terms of the maximum value, probability density distribution, amplitude, and pow er spec
trum. The results show ed: In com parison with the floor with a keyway, increasing permeable holes can reduce the uplift force.
The probability density distribution of the uplift force basically conforms to the normal distribution. The magnitude of the uplift
force is reduced. The power spectral density is even closer to a low frequency.
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Fig. 1 Test floor arrangement diagram
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Fig.2 Keyway arrangement diagram
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Fig.3 M easuring transducers arrang ement
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Fig. 4 The effects of different forms of structure

on the uplift force of the floor
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Fig. 5 Effect of floor porosity(%) on the uplift force

MBS 0] DAFE B, 24 S R R 31 ) 5 JEG AR 48 o
BKALZ G, TR B28 ) 5 128 ) (ke ik 2= #R B
T LA (38 it AL, 0 B S b 45 M AR Re i
SR AR AR B2 0 S5 080/ 2805 ()3 B ik, (R IX
Fnta Sl B A5 FF AL i fE AR 2%, T FLAEN
346% I, 5 A JFFL IR L, B2 AR T
22. 84% , Al ZEFRAK T 29 72% -

TR E K R AR, K 4% 3 b7 4 5 3= 3 B 97 AH
gty JLRRAG 28 ) JU DRIE T B RS T A7 A A3 AHAT
(IR R 52 3B Ak, 22 BRI 2y 3 AR I 35 A0 1
SR IR KB 280 R AR Ak Al B Berh gk
L, BEAR T AT AR 2807 1Rk Bk, 3 Bk BhRE
K. BKILIAEAE, 43 AR b RS T B 7K BE
R (R H, BT LATEIE A& 2, B B 5 2 ol
HR TSR « #niE /KL 2 )5, AR L 2R 1 1
kBl A48 8 MR [V 1) S Ay AR 325 7K L AH T A 32, A
VAR IR AR 1155 S 10 1 Ak ) A28 e A2 138, X
A5 ECHR b 2RI 1 8h K He 5ifgd /b o B 138 4 AR
P 37K AU AL T 30 T VR F AR 45 45, 454
) b28 gk
2.2 ERAMEEELSALHAR

TE7KI KB T3 34T v, W KT A 2347 A
R F LG v T8 A AR 2R 2 15 pR BRI

£V FEVE A8 FHIG AT o g v, BISR H $icis
IS AL Cs AN FE R AL Ce, TR R IL IE RS
P AR Cs R0 RN 25 15 bR B0 AR P T
ety W SRAL G A9 iZBEHLAR & (TN, DA 1 e
AR R VERS LR I 2 FERE o Cs= 0; Ce= 3, MIIFRBENL

KF TR < 163



F15% K88 # - MRS AR - 20174 2 F

Ak x AP IES AT DICIB AU B, ARDFAL N E- IR 2 2R ORI S R LR 1
1
Tab.1 Deviation coefficient and coefficient of kurtosis of the measuring points of different porosities
bIPS
THALE(%)
1 2 3 4 5 6 7 8 9

Cs 3. 166 2. 994 3. 663 3. 446 3.078 3.560 3.098 3.377 2. 870

0 Cg 0. 039 0. 040 - 0. 054 0. 004 0. 139 0. 245 0.011 0. 040 0.013

Cs 3.324 3.198 3.201 3.204 3.423 3. 457 3.284 3.335 3. 008

b2 Cg 0. 258 0. 141 0. 060 0. 032 0. 040 0. 275 0. 138 0. 070 0.113

Cs 3. 031 3. 409 3. 194 3. 201 3.178 3.217 2. 813 3. 454 2. 967
340 Cp 0. 074 - 0.089 - 0.101 0. 126 0.310 0. 178 0. 130 0. 132 - 0. 040

Cs 3.022 3.271 3. 041 3.163 3.112 3. 006 3.263 3.222 2. 850

>3 Cr - 0. 007 0. 142 0. 037 0. 077 0. 131 0. 157 - 0.032 0. 134 0. 049

Cs 3. 548 3.114 3.293 3.232 3. 156 3. 369 3.112 3.129 2. 794
o7 Cg 0. 365 - 0.010 0.233 - 0.025 0. 055 0.192 0. 049 - 0.046 -0.015

M T ] LU H, LR 7 R AN [R) JF AL 2 1
BRIA 28 7 5200 1R 503 1) I 22 R E(E- Q101
0 365 2 [n, W5 Z2H04E 2 794 3] 3 663 2 [0), FEA
P IE&I A7, JE— DU AE, /K MK sh s Ji(fr4%) By
SR FANEAR BN ES S A . B e, B 7
39 A2 R Ty SR AN TT LIRS e A T FLIE /K
JEAR b2 07 TRTRE 28 FE 4y A B

6
Fig. 6 Probability density distribution of the
uplift force of the floor with a keyway
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Fig. 7 Density distribution of the uplift force of

the pervious floor with a keyway

Bl 8 o B IR SRR I AN TR T AL A K fL 2

164 = KA I EHR

e ey SRS R P AN BRSO, RS g K L
ZJa, Bk B2 IR AR A T AR AN . A A S AR
[k 5h 128 05 IR AEAE - Q 7~ 1. 2 22 0], B9 K
FL2 )5, Wkah 128 iR e £0. 5 2 18, TR %5 0%
BA 2, 1t W I3 7K FL2 S T LGS K 3 FR g #6154
AR S o

OB LI DRIAE -2 AR B T (24 B P 1) B e 2%
UK 77 WAL 1) 36 ok, 1T 189 18 A 4% BT )L
T AR AT AR Ak, JLLART TR BR R E X B Jé A FH 11
SRR . 243 ) JEAE MK IZ 4TI, fiksh & 1 AR
BN GERR 2% 36, t T AAAEE KL, ksl 12 HiE
IKFL TR AR - 2 T A% 33 (R P2 2 P fEFL A iR 95 3
Ik, 1B L e s e, 5 bk )t Jhkh )t
51 2 L T RE T PNV FH B — 2 i), 3F—
RN T Hiksh 128 F7 1 TR
2.3 A ERHHFERE AT H

IREHE G(f ) IR T A5 5 [ Tha e S sk oy
BEAR £ (1) 5347 o B O i i R4 1) oy B AR AR
T3 KL R R JECAR 1) 28 ThEeatk . 7Esh i
IKILZ S, AR ¥ b 2% 7 bk 3 ok R AT 4% ) 1 A A
5 2R T AL At REJEC B 3 S AR L, 1280 ik sh it 7
Dl TR, WeAE 5 #5280, T DLtk shRE
RN PR 1R RE T = A B, 15
FEV R TeD R P v A s (140 ik sh fig o) e 28— Bt
R ) 1 PR 438 23 4 1K IR 558 = B 5
B R BEATL 7GRS 32 AR FH, LR I A PR AR B
)b 7K Bk 55088 23 1 B A RASh, ks R B g b
TR T LAy /b v A bk 2hiie f VR F, i 1
T yE e e e TR AE T I8E K L2 5, Xt



O R WA E AR LA AR K AT

KB 7 A 3k B AT 58 Bl A, [R]IN K
FUAR S TR DR B 4%, K WK B2 7 1) S 73 g

8

P, JXHE B2yl MDA 3=, e AR Bt /) 32 22
277 Rl _E28 TR Kl 7342

Fig. 8 Time history of the uplift force at a typical measuring point at different porosities
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Fig.9 Comparison of power spectrums
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