CZAECEARE:L]
2023411 H

KooHORE

Water Resources and Power

BB

Vol. 41 No. 11
Nov. 202 3

DOI:10. 20040/j. cnki. 1000-7709. 2023. 20230321

83 E N E HBAREEITHE

EK,EAAE F
ML ST K F 9 56 B 6B/ 7, M S8 563002)

WE: A AAFR RS Fm AR AETE TEBSRKEH AN AXAER LGP, £ILA T AR
Awh L R EBEMETHEATEEAOIAXNRBETTETHBO AR XEMNE T HATHa AKX,
ST REMEFSAREMBEYHRATEEM@EARE S THAR IR FIE—ZLFMHTRE
BEAMMGEY MMM E LR ZTRE . TAS B U R THERELE,

KR WHEARE,; MG WA BES AKESN

FESES: TV314 XEkPRERD: A

1 35l

il

KA AT Ml 898 Bl T SO A LA
o R A A SO AT R B BOE B )T
2 0 T R S B 4 A A R M K ATl i
Je—FlH B T AT B A RS, AR BT &S
Hay 7 B e 7 5 BRI 20 5 A AR L TR M B M
R BRSO T R T T v A s
W AMEL2E N T4 e 22 TR R R R 4 Ty i BELAT
FE M A B B B0 A s 3 AR s B 1 A AR
B NORRRIR I E RN BUR A RS N L R
A8 P 7 T AT Ak R B, DL A e Ak B AR
BOR. AP Z D TR A WA R R
I T O T T OC T 2 b T 7 A A R I B B
T 2E 5 THT AW G /D, R, AR S A 43 A A I
i) 22 ) 5 B E Y IR AT O A AR B
P o 7N A G A7 1 L A Al 1) A g e BRSO E
P BB BT CR T80 KA A R

2 REMETRGTHEBREITE

21 EHWEZHER

M A A 32 B A T AR Y R L 2
52 B WK T i 22 B 7 B 22 AR Bl 1) AR I
1M 52 2 = J 7 B9 5% 5™ A4 B VR s 1
EIEAMXTER . Y EE BOR R —E KA B R
T3 R Tl i B Ak T R A RS L e AR AR
e 75 A0 P OB B B AH A B A B R R LR I

Wi BEHI: 2023-03-06.1&[E HHF: 2023-04-21

XEHS: 1000-7709(2023)11-0148-04

W R I L T U U R A W R R U
B T 52 B4 18 5% Ak 2h K R 7 R R A A, R
22 ) 1N R T b 7 ) 1 A U N N
TTRA W .
22 DEEMNENEBKE L, HE
NTARFE G G —, % b B iE
MG EEEAKE RN L EETHEBERKE L,
4 45 b A ), B K BEEEHE 11 ol Fop» B
PR HEWERL S F RS SR KR )
WAy F, AR T Fy AR G5 v R 4E )
Fo ARG K DR EESE ) F oy IR SR Sk il
N EF, VBB Fy L B — Az 20 4l i
T EXBAARY L<L, i EB2BEE,
W) T,=F,L+F,(&{F,)+F,+F, +F,_, +
Fy—FuoL (X A)sL>L, BB EE. A
T,=F,+F;— (+a.E AT, +v.o,)A, (X B);
M L=L, i, A%ERTFR B, PAERHE %
EARXN:

1
L,=

Fy —F,

F;+F,£F,,+F;] (D

Ao B — AN £ FRR IR N IR T — 7 R

A7 A RN M (—v 0, +a ELAT )0

B Fo, B+, (£v.0y ta ELAT) >0 0L F
he=",

S e (D) B B E AR R A HE

Fo BrTaim sk Fy g0 8+ &

Vo =18 kN/m’ T+ H =2 m, 5 +

[(£a,EAT,+vo4)A, +

TEEB N REM Q987 B A+ g TR WF 58 5 8] K A K L T/, E-mail : 379433184 @qq. com



41 5 11

S [ 58 A6 L 1l g 9 UIOR S M BT « 149 -

BRI . =0. 25,8 5K P e =10, &
2 ATs=15 C, it 455 1k 7K ORI 3l 1) K
b,=0.2 m, 4515 1k K K5 4K R 4 R AL
pr=0. 3, HAh S B B4y Tk 1., EHE K
BEES L, 57Kk H RRIWKAE 1,

®1 BESH

Tab.1 Pipes parameters

Wi g WAL BRAT  WLE
WAL fed, ik BEEOD IR BH
J/mm®  /m Fo WHhFE, «EAT,

e BN

D/m /mm

1 12 37699 0.94 1.18  24.99 0.51 37.08
2 16 100 531 1.94 4.72  61.30 1.37
3 22 207 345  2.94 10.60 110.10 2.83
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Fig. 1 The relationship between slip distance L., and

water head H in different pipe diameteris
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Tab.2 Stress of L, =0 for two times

A H (m) T #RE S

28

154.3  197.76  197.77  219.11
—a,EAT/(N+mm %)  —37.08 —37.08 —37.08 —37.08
v04,/N 28,93 37.08  37.08  41.08
(—v,00,+a EATOA /KN —819.20 0 0 402. 44
F,,/kN 270.37 35106 351.08  390.70
F,,/kN 548.97  712.81 —712.84 —793.14
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Fig.2 The forward axial force of the pipeline is greater

than the sliding friction force
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Fig.3 The reverse axial force of the pipeline is greater

B3

than the sliding friction force
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downstream axial force formulas
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Fig. 4 Upstream and downstream axial thrust of pipe
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Fig. 5 The concrete square quantity of 2 m pipe diameter

under different water heads
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Tab.4 Summary table of formulas
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Fig. 6 Comparison of concrete quantity in anchor block

with and without expansion joints
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Fig.7 Comparison of concrete quantity of anchor block in
open pipe and buried pipe under different water heads
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Stability Calculation on Anchor Block of Buried Penstock
WU Guo-mao,CUI Liang-liang, CAI Ping
(Zunyi Survey and Design Institute of Water Conservancy and Hydropower Co. , Ltd. , Zunyi 563002, China)

Abstract: Currently, the researchers have not yet conducted a detailed analysis of the anchor block stability and there

exist shortcomings in the discriminatory formula for the slip length. On the basis of the existing computational formulas,

the axial force formula for the pipeline was optimized considering expansion joints, and the axial force formula was pro-

posed for downstream elbow pipe without considering the expansion joints. Furthermore, by analyzing axial thrust on

pipelines in the context of considering or not considering the expansion joints and comparing the concrete amount of the

anchor block under all conditions, the anchor block of the buried steel pipe was found to have the minimum amount of

concrete used in the context of not considering the expansion joints and under certain condition, which can provide a refer-

ence for future research and design work.

Key words: buried penstock; anchor block; axial force; friction force; internal water pressure





