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Study on Design of Cemented Sand Gravel and Rock
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Abstract: The CSGR dam of Shaping I-stage is the first application of cemented sand gravel and rock dam construc-
tion technology in the main project of large hydropower station, and its supporting design system still has many technical
points to be improved. In this paper, theoretical analysis, physical tests, numerical simulation and engineering research
methods were used to study the structure and structural design of the CSGR dam. The results show that the section of the
CSGR dam is determined comprehensively according to the foundation conditions and dam building materials, and the sin-
gle safety factor method is recommended for structural calculation; The zoning of the dam body should be divided accord-
ing to functional requirements, and the rich slurry cemented sand gravel and rock can be used as the anti-seepage protec-
tive layer on the dam surface; Generally, the dam body is not provided with longitudinal and transverse joints, and trans-
verse joints can be provided when the building layout needs and the construction strength is restricted; The anti-seepage
protection layer of the dam should be equipped with transverse joints; Waterstop shall be set at the contact part between
the dam transverse joint and the river to protect the internal CSGR; Temperature control measures may not be taken for
the CSGR dam. The research results have accumulated valuable experience for the application of the CSGR dam construc-
tion technology in large and medium-sized projects.

Key words: cemented sand gravel and rock dam; cross section design; transverse joint; longitudinal joint; horizontal

construction joint; dam waterstop; seepage prevention; temperature control; large hydropower station
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Stability and stress calculation results for * 1,7 2
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Tab. 1

sluice dam sections

iR % )
% WE 2REK ks
i TH L R ™ 0 max O min
IR AR e okl RE AR

EA EWEKAE 6,25 3.00 1105.53 <1750 78,44 >0
& WIHKAL 6519 3.00 620,28 <1750 581,59 =0

S FasE 3,00 1033.01 <1750 990.72 >0
ROk T 25.28 2.50  677.99 <1750 532.89 =0
4a i 6,18 2,50 1131.94 <1750  25.51 =0

Bk 47,48 2,50 644,78 <1750 574,08 =0

& 4,55 2.30 1409.14 <1750 —225.18 =>—537.82
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Tab.2 Displacement and stress calculation results

of cemented sand gravel and rock dam
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Fig. 2 Cloud map of dam displacement along

the river and vertical
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Fig.3 Cloud map of maximum and minimum principal

stress of dam body

8 A AR R T
21.2 Wik IX

8 45 R0 Tk A7 40— M SR FH B I W T v —
G 1] 30U B e 5 Wb Wk A 30U b i 55 0T iR B R
FEA [B]SELAD BN 7 BB 45 D Wk A, JE Al T SE Sl 50
m, PR E SN 7 A% i R T SR P U
AR T e 5 b ik Ay AR b it U 35 A ST B

JBE 235 400 B A 30U AT AR i RH 5 5 A R M X 30
RIEAT o KT % RS 4500 B A b R AR Bt
B IR A ETE b AR A, TR i i X oG
SR R T S TR BE 1 B0 SR S D kA AT o
AL FE, VB B — gkt Al R AR T Clgo 10 45
WO R AT SR, B 45 D Wk A7 LR T 55 A% 548. 0 mi, 301
FEEAR S 518, 0 m, e K& JE N 30 m, B [i]
eE R 50 m, WIFEBEE 1 m R Cy,20W6F50 &
W 45w 0k A7 2 WA E R ER B )R R
Cis020W6F50 & KL ZE W kAT . FUFIRE 2 m, T Ui
JE 1 m, PP X BT BR AR TS5 D R A A R
1) 22T L3, AT B e T ot K P TR R, SR BT T
P Ve S v g Z Ak . ki i) i A ) T
SN

v587.00

) | ¥

[549.92) =0 —
\

RABHE TS, 2%
e

V54

=0
Cnl ORAHEF S
(PEAR)
BACw20MEDHE
7

Bl 4 ittt 2 A ) B R i P ms R m)
Fig.4 Typical sectional view of sluice
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Fig. 5 Envelope diagram of the highest temperature
inside the dam body
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different heights of the dam body from the ground
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Fig. 8 Stress process lines of internal points at different

heights of the dam body from the ground

J 25 b kA e T AR S/ . X OR T IR S
TR A B PR A R 4 IR (15, 5 GPa) , 1N 35 iR % iR
BN,
243 RERE

R 32 7 3 43 B 45 R A TG I 47 4 e 15 1
T eSS BR A7 LA PN SR e TR Y 38 °C L R K
N J12R 0.29 MPa, fik T i 45 Wb ik 41 o hir i B2, G
FEZLRS , AT AS SR B 5 18 it . S PRl b, A] R
FH S mE ok e B mE 55 0 e SR Bk - R AR
7 55 DR R DY OR R 2 T

3 Hig

a. AR ME S AF 0T 56 B2 A 9 1 15 48T 3 4 R
RS BEIHIE A VT T, B 45 00 R A 025 K 7 55 4 77
R — 2 4 R Bk

b, JEEE DB A B RE R A 5 G AR
DX PR R 235 4 1R BE 5 SULAAR b U 5 T R 4 D
ABIBRIPE . AR AT KA B AR 4 B A
UGG AT AN B A 4% ELAS R IBURAE A it

c. VPPE— 2R K B S B TS A5 D Bk A SR
FORTER ALK L ol AR TR A B RO R
LT TR A D R A A BT ORI R L HE

) 7AW BRI AR K

SE 3k

(1] Bi@Ad, D%, £HT, 5. REEW a0k
P AT 5T & TARER (D). KA 244, 2006, 37(5)
578-582. (JTIAJ S, MAF L, LIX Y, et al. Study
on material characteristics of cement-sand-gravel
dam and engineering application[ J]. Journal of hy-
draulic engineering, 2006, 37(5) . 578-582.

[2] frJelml, A%, AVER. B ik A 4 300 8 6 1 Th
K R F S RN I CC/ /48 148 K J ks T
e 2006 4% K8 SCIL 4. 2006 3-6. (HE
GUANGTONG, LI ZUFA, YU QIN. Research
and application of the new dam type of cementitious
sand and gravel in Jiemian Measurement Weir[ C]//
Compilation of Academic Papers by Fujian Society
of Hydroelectric Power Engineering in 2006. Fujian
Provincial Investigation, Design Research Institute
of Water Conservancy Hydropower Corporation
Limited, 2006:3-6. (in Chinese))

[3] B, X7, MEA, . 4S5 BORR I 5T
JES T AN [T ] KA 24, 2016, 47(3):315-
323. (JIA] S, LIUN, ZHENG C Y, et al. Studies
on cemented material dams and its application[ ] ].
Journal of hydraulic engineering, 2016, 47(3) . 315-
323. (in Chinese))

[4] RAEP R, BSE, S REDIRA FIME A
AR B K, TR g W R SR LC T/ /el R T R
oy @G AP SO E KK N Z 47 2024,
11. (ZHU ZHONGPING, YE WEIMIN, YANG
HUICHEN et al. Research on the application of ce-
mented gravel dam construction technology in large-
scale hydropower projects [ CJ//Chinese National
Committee on Large Dams. Building Safe, Resilient
and Green Large Dams for National Water Net-
work. 2024:11. (in Chinese))

(5] xUhfl, ST, B, 5. BEED R A 39U /i
R K AR B decl B S SR T . K A K L 3
A, 2018, 49(5): 44-49. (LIU Z W, JIA ] S,
FENG W, et al. Latest practice and application of
cemented sand and gravel dam tomid-smallscale wa-
ter conservancy project[]]. Water resources and
hydropower engineering, 2018, 49 (5): 44-49. (in
Chinese))

(6] EEBL ¥ HARKEREER R A Mt 5001
PR AR, 2015(1) : 1-4. (WANG J Y. Design
and research on the cemented sand-gravel dam for
the shoukoubu reservoir[ J]. Shanxi hydrotechnics,
2015(1) : 1-4. (in Chinese))



