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Distribution of time averaged dynamic water pressure and abrasion resistance

in the impact zone of bottom flow dissipation with step- down floor
WU Zhi yuan',ZHANG Jiarr rong®, CUI Zhao', XU Shir wei'
(1. Faculty of Electric Power Engineering, Kunming University of Science and Technology,
K unming 650500, China; 2. Faculty of Metallurgical and Energy Engineering,

K unming University of Science and Technology , K unming 650500, China)
Abstract: On the basis of creating water flow regime partitions in the impact zone of bottonr flow dissipation with step down
floor and the theory of free turbulent jet flow, an empirical formula of time averaged dynamic water pressure in the impact zone
was obtained under different incident angles. The distribution diagram of dynamic w ater pressure in the impact zone was ana
lyzed using matlab. The effects of step down floor on the dynamic water pressure under the same incident angle and flow rate,
and the effects of incident flow rate on the dynamic w ater pressure under the same incident angle and step down floor were irr
vestigated, and the most vulnerable area to damage and abrasion in the impact zone was determined. A reservoir project was se
lected as the case study. The relevant parameters of t he empirical formula were deduced based on the measured data to verify the
feasibility of the empirical formula. With the know ledge of the bottom velocity, the abrasion resistance strength of concrete floor
in the impact zone of bottonr flow dissipation was obtained. The research can provide reference for the strength classification of
conerete floor of bottonr flow dissipation.
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hy draulic test
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Fig. 1 Schematic diagram of flow velocity distribution in the

stilling basin of bottonr flow dissipation with step down floor
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Fig.2 Schematic diagram of water diffusion in submerged jet area

of bottonr flow dissipation with step down floor
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Fig. 3 Comparison of the reattached

length experiment and theoretical calculation results
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Fig.4 Comparison of the impact length
experiment and theoretical calculation results
M E B RRER Y, 45 RA7AE 52 KW 22, KR #5351,
Xk e PO A P R o B4R

2.4

FEPE 2 #, ST T R x il T BT Ry Al B
SRR AR JU IRV T A e Ak 1 i R U

Mo g A
P (8)

o w,,, S OVl AR Y K T R A KU A 1R
B wo /K IRAIBILIE

LI B AL BE 43 B K = 0 096, A= 0. 99, i i K
3R K= 0197, A= L 1. BCYPRE ZEREROK, SR B2
0t 2 B S U B AR L LI 5

5 A 45

Fig. 5 M aximum flow velocity distribution along the flow

axis in the submerged jet area with the incident angle of 45°
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6 d=6cm
Fig. 6 Distribution of time averaged dynamic water pressure

in the impact zone when d= 6 cm

7 d=8 cm
Fig.7 Distribution of time averaged dynamic

water pressure in the impact zone when d= 8 cm

8 d=10cm
Fig. 8 Distribution of time averaged dynamic water

pressure in the impact zone when d= 10 em
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Fig. 9 Distribution of time averaged dynamic water pressure
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Fig. 10 Distribution of time averaged dynamic water pressure

in the impact zone when Q= 0.01032 m?/s
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Fig. 11 Parameter fitting curves

B R RN SRR AN T IS, YRR L DU S A [, bt
TS S S5 USRI Z A R K R . ECOK TS
P Bl VR E B R VAN ( DL/ T 5207- 2005) H, 7K
K i 7K S B AL T B AR P AR v YR Vb kL
PRSI v, Forh i S R (BT R A R BN
o IR R BE L P B A8 ) AT Hy R B Pk R
FER, il — AR U VR RIS B, VR VR R R T BB O
JE55 B0 iR S A D, T VR 1 i B e i Sl Vi e L
RIMPUEE R, 5L L SEIE LR R,

VRS ST C35 I, R KVERD 35T s 2, 1
HUZ DR S A B Bl IR, SO0 5 8 iR BRI
YU, SN R SR o KT B 2 1 YR 58 - B B
SRS LI A N

R 105
R= P0.3960. 138 (18)

K Ry WIRBELPUE A (MPa) ; P KR E(%) ;v
M ZKFPIE(m/ s); R WU PP EE SR (A TR LS & 1 em
GEHTRR BN, B W (em s m?)) o

e 1122 - R ¥ MR

T K T B b B e — U A TR O S, BTDAA
Xp P —AE . LU a0, 250K T B 525 il
TR BRI, B AMRI AR X% I IG AER 2% . 3
IR S 3h K R SR AR, $5 1L BT 9 I 45 Bl 2K TR 3 S o g
PRI R .

DL g T 00 I 20 3K e 5 5 R 0 TS B AR 22 = A5
Y, BT LN 3430 K 8 20 AT HL k Pa, BP0 VR T R0
BREHR 2400 kg/m?, FEPTb B SR B SRATFEAL N W (kge m?),
12 T2 (¥ JES AR B v 5 B8 43 A DL 120 fR B BT T 0, /i
BPUoP B SR S B R TR, By b, B
PEIIRR b A BES 0 FpA7 JB JT S T) 5 2, RIS  p  E
M PTrR s o BE K. TR, B/ 1 Ik S 25 5 R 2R i B
IR, e 5 e P VR U L B b B R

12 R
Fig. 12 Distribution of ROin the impact zone
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