SHEJI YU

Rt SEE

fEEE ®IER H®E

B
D TR HHC kR

www.waterpub.com.cn




XIANG JIAOBA SHEJI YU GUANGLI

RN+ 5 B 3B

RAF BOEL & X

www.waterpub.com.cn

P TR HBCLRL



mERE

F BRI 1989 4F B AR BH5% AR R CRBE ) — B89 BBl | 340K 10 B4
X RERBANTEEHREROLBRLBMBHRAR, RREINEHBR  2BLARLRE
MRK . TBHNFEE HR BB TEOAY MBI BELERT BRHERERE
SWMWEB I NELBIBRT EITAMREE TERE ST EEMNARRYURE
RIREH FHRHBZBFRER, URMKRHSEHERERHE,

FABREGEIRIR  BRAEHBRBBENNERNEREAR, BFR, RE Si#
#REHARBRNLAE ENEREATELY i ETAEENERAABEENS
EH EAOFR, ETERIERREERIEFNHTENSEHY

EBEMSB (CIP) Wi

BEMETSERE/MEE EEEHRE. —LE.
o B 7K F K B B4, 2005
ISBN 7 - 5084 — 2760 — 2

I.#%... DI.OK.. OF%... [I.0O%EM-iit
OB - EH V.TVesd

o R A B F1E CIP 38 B (2005) 8 022276 S

8 wpmatsue

3 FiE#® HER RE ,

HER &BT | PEAMASERE(ERTZETE 6 S 100044)
Pt : www. waterpub. com.cn -

E - mail:sales @ waterpub.com.cn

75 :(010)63202266 (L) .68331835( B & .0»)
€| 2ESMFEBENAXHEDHEMNA

o 0

N

W | ALREE+=RREIRI

B | 787mmX1092mm 16 & 16.5 BIFk 400 TF 8#H A
R | 2005456 A% 20054 6 BILHE— KR

8 1 0001—3200 Mt

n| sox

AESFES

AMEBARBE , PAKRABA MRS, FATHT A FMHK
AR 2y



F B

BENEURBE NS RAELYERZHBR, EHAINRES R ETH S 3#
R R, RGBT EREOR T TR LA, B AR L BRI R L, AR
TEEKE K (S FERK, BT R KRR, AT E KT, 2 048 5 1K
(R, BRI JRA W IR MM . ARSI K3 R P AR B R Y, TR AT B 3, R 3D
BMaFENER. ERARITTSHEIA A BALD BRR . EMRAE REFE ARYE
BB RB KT & 2Bt MRS . £E 1957 FRRHR LH— BB, RRAE R
FAZERBB ZHA.

REMBEAR B 1965 FIF BN BRBMER#ATUMERX, FREEFR AR KR,
Mt SETHE S, BRI RRBRREABIRE D, 1966 FRRTHE - HBRBEM TR, &
HAXRBIIHIFHT BEEMINLRER, ME T SLI03 - 88(REMBERIEH), RS
(BE)WHEST, 1980 FHMEE ARE MIFERE I ER T RB I — 5, W RB N
REBEHE BT —ENER RETREREATENEDRRE A BROBRBIMT
BEH 1600 ZE RALEEMX ., BN ERTEM . RE Byt BT K55 ¥ %% R
MR BBESHES, IERBATBREASH, HE 2, EERTRAATEREN
BEMBEAR, N 1987 EFBRREMHBRBABEAREHEN, ZSEHRHR RE DERHE
WAL B R B RTINS 4 R AT B R, A B bR T 3 1 3T 5 2 o B AR T
BB LR 1999 FRXTENBRBNZREARBAKNTE, KA IHAET SL227 -
ISR M AR MR AT ML AR M, R B R BB R R B T R M E A

(BEBNEHSEE)—-FREENEFIAZRZBAR  BLARZLBLE, EH
WAL BHR, CLETEAIRBAEARABRFARRRAIERZRNELRER,
BHERAERNEG & ERBIBFNLBERARBENLASE B, ATLHEXEK

BHXEWHT KMEHESERSB,
FEIERERL ffé%

20054 3 A



Bl B

BESIXFMEFE K TEHY, ERFTERMBERK™ Y, SRAEHAT 20 A
40 FFA, 50 SFRFFH T, 60 FRAERRE. BT ERAMKHFSRI, BRRE
HAXERB ZNAMERE,

1958 FREBRTH—BERGE  IXBERENBRETREZNYHERM . 1965
FREF BB IR, 1966 FRE T B — MBI LTE, d FIELECE"HE B
HERBENEE. WHESVEINRR, SEEANRENBENL2REY), RIKEME XK
REFXRBIIVIXHRNEZHEAT, T 1988 FRE T (RBMBEAREHE), 1989 F£K
AR HEMAEDWIIIE. 1999 FKRFFXRA T SL227 - 98CREME R MY T 45, X
WA BB R R, AERBEAEARED THRBREER.

FHRE 1989 F 5 EAR Y BHE AR AR (R — B Rl BB #E 10 REE
REREBRBRNTEBRERNLREZBABRR, RREIEFER, ZBUFELTR
M. TEAFEERR BERATEAY AR BESHET EHRERRLMBR
Bit METETRET EIRMBER TERAN SOEEAAREXRBENTER
WER L, BFETHXRMERAMHRRHRRRNB RIS TN LT, EREK
FRENER ABOHRFEIREZERBN 40 AEMRIL, FERSTRENERBENE
B IBREAANREHHEY, S HEFRERENBRRE R,

BBRIMBEAY RBIKFA KB AL GRET, SUES fEEZERNEIBAE T,
SE5FZERBRINNBR, Bh THRANLBERER  BBRLN , HEARLE KRR
BrEREmMER. $HIAANGETRAMNMAKENABRRAILREE, A B URKBH

BRE BUE , KRR KR K i SR BT 8 B B 1 BB TR WX 2 B AT TR W R
MR BB TAEHNAR: EREIRT/IABAFSHT Rt W EINEEAN
BRAIR, BT HFZEREOBARER, X I RRE O BRB

ABHHRBAER, BHEEBBINE. RKEF  BRBHB 100038, b 50 4B H
—S s EKF K BPED BT 12 58 - 706 BiE 4,

&
2005 # 2 A



FOREWORD

Rubber dam is a relatively new type of hydraulic structure, which became practical with the de-
velopment of modern synthetic fiber. Synthetic fiber technology was invented in the 1940s, be-
gan mass production in the 1950s and was further developed through the 1960s. The United
States has the highest synthetic fiber production in the world, which constructed the first ever
rubber dam on the Los Angeles River in 1957. Since its first appearance, rubber dam blos-
somed all over the world because of its many advantages over its traditional cousins.

The first synthetic fiber factory in China appeared in 1958, which laid the foundation for the
development of rubber dam technology. Following the research in 1965, the first rubber dam in
China was constructed in 1966. Despite the slow development in rubber dam technology in Chi-
na following the first dam construction because of the interference of Culture Revolution, a
handbook entitled Guidelines for Rubber Dam Technology was written and published in 1988
by Water Conservancy and Hydro Power Press, thanks to the support of the administrative a-
gencies and many leading experts. The handbook was later designated as industrial standard by
the then Ministry of Water Resources. In support of the application of the guidelines, Lu
Wuhua, Huang Ruisen, and Wu Peichao published a book entitled Rubber Dam in 1989,
which helped to further spread rubber dam technology. To date, there are more than 1,600
rubber dams in China, functioning as basic infrastructure for irrigation, power generation,
flood control, groundwater infiltration, tidal control, urban environment improvement, and e-
cological improvement. Many unique techniques in rubber dam construction have found home in
a variety of styles and functionalities in China. To catch up with the new development of rubber
dam construction in China, the then Ministry of Water Resources approved a new industrial
standard SL227 — 98, Standard for Rubber Dam Technology in 1999, which played a vital
role to the rapid construction of rubber dams thereafter. With the advancement of rubber dam
technology in China, Chinese companies and institutions started to design and construct rubber
dams abroad since 1987. To date, several rubber dams have been built in Nepal, Thailand, In-
donesia, Bangladesh, Korea, and Argentine by Chinese technicians.

This book is based on the earlier book Rubber Dam (L.u Wuhua, Huang Ruisen, and Wu Pe-
ichao, 1989, China Agricultura: Science Press) with modifications to obsolete techniques and
additions of new development over the past decade from both within China and abroad. The
book includes an overview; planning of a rubber dam project; design of rubber sack; design of
anchoring structure; design of operating, controlling, and monitoring systems; design of foun-
dation; rubber sack installation and project construction; cost estimate; operation management
design examples of different types of rubber dams;and information about laboratory model ex-
periment. An appendix is given at the end of the book to provide information that may be use-
ful to rubber dam designers.

Rubber dam technology involves not only hydraulics and construction, but also involves tech-



nologies in chemical and textile industries. Despite the many years of involvement with numer-
ous rubber dam projects over the career, I would not have finished this book without the sup-
port of my collogues. Here I would like to express my grateful appreciation to those who helped
me during the course of this book and those who provided their results and shared their experi-
ences with me.

I thank Mr. Chen Qinglian, the chief engineer of General Institute Water Resources and Hy-
dropower Planning and Design, who carefully reviewed an early draft and provided many useful
suggestions for improvement. Thanks also to many research, design, manufacture, construc-
tion and management institutions for providing helpful information to this book.

Please direct your comments, questions and corrections to: Lu Wuhua, IWHR 12 - 706, A
Fuxing Road, Beijing, China.or E — mail LWH66688@sina. com.
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