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Analysis on engineering properties of cement-sand-gravel
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Abstract: Cement-sand-gravel dam combines the advantages of low cost of earth rock dam and high safety of
concrete dam, which can greatly improve the land utilization rate. In case of excessive flood, it will not break the
dam and has a short recovery period, and the difficulty of rescue and disaster relief is greatly reduced. We
summarize the advantages of current examples of cement-sand-gravel dam projects at home and abroad, simulate the
diagenetic process of sand gravel by manually selecting cementitious materials and sand gravel for mixing, paving
and rolling combining with the construction example of cement-sand-gravel dam project in the reservoir area of
Qianwei navigation-power junction project in Minjiang River, test and analyze the engineering properties of synthetic
cement-sand-gravel to determine the optimal mix proportion, and compare it with the engineering properties of
natural calcium cemented cement-sand-gravel in Yele hydropower station. The results show that it is safe and
feasible to use synthetic cement-sand-gravel to build dam, which can provide references for the similar projects.
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x1 ARKEHHBAENREVFAREA L RBERIRER
RHA ke gy R KRB BEA DL P
(kgem™)  (kg'm™)  (kg'm™)  (kg'm™)  (VCAH)/s 28 d 90 d 180 d
PB-C35 1.13 35 40 2396 4.0 5.1 10.0 11.3
PB-C40 18. 8 1.06 85 40 40 2392 6.0 6.0 11.2 12.4
PB-C45 1.00 45 40 2387 6.5 6.5 11.8 13.1
XB-C35 1.60 35 40 2298 3.5 2.1 4.5 5.1
XB-C40 28. 1 1.50 120 40 40 2294 3.5 2.7 5.5 6.5
XB-C45 1.41 45 40 2289 45 3.3 6.6 7.7
Fx2 G%%&5M. SANMFEHREREHIFAEERRI ST
RRAEE B K ﬁHﬂ(ii/ 7k¥')?ai *%1%7}?3/ E’/"ﬁ/%b;/ 7FJ*JFI PURSRIE/MPa
(kg-m™) (kg-m™) (kg-m™) (kg-m™) (VCAE) /s 28 d 90 d 180 d
CA55 0. 69 55 2474 6 13.3 18.9 -
CA65 10.3 0.81 65 2 447 2 10.5 17.2 -
CA80 1.00 80 2 405 <l 7.7 - -
CBSO 15.0 1.00 80 2 407 1.9 7.9 - -
€C80 17.0 1.00 80 2 406 2 8.0 - 14.2
PAGS 0.81 65 2 447 40 9.4 16.7 18.0
PA75 0.94 75 2419 24 8.5 15.8 17.6
PASS 18.8 1.06 85 40 40 2392 6 6.0 11.2 13.1
PA90 1.13 90 2378 3 5.2 9.6 11.8
PA95 1.19 95 2364 <l 4.4 8.4 10.2
XA100 1.25 100 2353 45 5.5 9.1 11.0
XA105 1.31 105 2339 25 4.0 8.0 10.2
XA110 28. 1 1.38 110 2326 8.5 3.9 6.8 8.9
XA120 1.50 120 2294 3.5 2.7 5.5 6.5
XA130 1.63 130 2271 <1 2.4 4.2 5.1
x3 BEERRSRVHARALLEEEREER
SR R/ vazfm Fﬁ/kﬁ/ K /wa’uf ﬂ%‘i%?)i/ @lﬂa’ké‘/ *{%ﬁ BUERJE/MPa BRI/
% BEI% (kgem™) (kg'm™) (kg'm™) (kg'm™) (VC{H)/s 28d 90d 180d MPa
DX-1 105 1.05 50 50 2312 6.0 4.3 102 122 1.33
DX-2 105 0.88 60 60 2289 7.0 6.1 140 17.6 2.06
DX-3 110 0.79 70 70 2279 2.6 8.4  18.9 - -
DX-4 28. 1 0.8 110 0. 69 80 80 2229 50 127 24.2 - -
DX-5 100 0.63 80 80 2256 1.0 151  26.5 - -
DX-6 111 0.65 85 85 2214 4.9 143 25.3 - -
DX-7 115 0. 64 90 90 2192 3.6 150 287 - -
DC-1 85 0.71 60 60 2 346 L5 1.0 199 24.4 2.42
DC-2 18.0 0.8 85 0.61 70 70 2323 L2 154 289 - -
DC-3 80 0.50 80 80 2313 10.0 222 33.8 - -

4 RERALNERREDFEIEREMME (00 d BH) RRER

WA T BRI% REFPER (kgem™) LB BKE I om  FAEMEE/GPa BHAIRE/MPa SRFRALAIE/107° IAFA L
DX-3 28. 1 140 >W8 6.9 24.2 1.4 58 0.18
DC-1 18.0 120 >W8 5.4 25.3 1.7 62 0.20
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TEMCIERS [, 5 IR BN BR A 5 e R i J3E I AL FEAT 0T Wil B A8 B v o, 452 W
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*5 BERVPEEREVHFARSILREZERRER

Wl B wokd BIAA HUKEY | REEMRUE KIEl WK BORRG BWERE SR BUREREE/MPa
%5 % B BRG (en) L i gen?) (gn) (kgno) (kgem®) e % 2gd 904
HX-1 0.8 0. 030 125 0. 60 208 104 104 2 049 0.8 3.6 13.4 25.0
HX-2 1.1 0.030 125 0. 60 208 104 104 2 049 0.9 5.4 10. 1 19.2
HX-3 0.8 0. 030 140 0. 60 234 117 117 1979 3.7 9.5 11.7 21.3
HX-4 0.8 0. 030 125 0. 69 180 90 90 2 082 2.5 7.6 10.0 20.2
HX-5 28.1 0.8 0.015 140 0.78 180 90 90 2 041 15.0 10.0 7.9 16. 1
HX-6 0.8 0. 008 132 0. 66 200 100 100 2 040 4.1 4.0 12.9 25.8
HX-7 0.8 0. 008 135 0.75 180 90 90 2 055 4.3 5.1 10.4 23.0
HX-8 0.8 0. 008 132 0. 65 203 122 81 2157 7.3 5.3 15.6 25.7
HC-1 0.8 0. 008 96 0.60 160 80 80 2 187 2.0 3.4 16.2 30.0
HC-2 0.8 0. 006 108 0. 60 180 90 90 2 131 9.6 3.6 17.2 23.3
HC-3 18.0 0.8 0. 006 103 0.57 180 90 90 2 154 3.0 3.9 17.7 32.6
HC-4 0.8 0. 006 98 0. 65 151 91 60 2 281 5.3 4.1 19.6 28.9

%6 BEWHRAERNRKRER
WGMGS  JRERE i/ A SRR
BEME R B S F% ) ¢/MPa FER RS B ] ¢'/MPa
HDCSGR 0 230 1. 14 2. 14 1.05 0.25
HD-5 5 230 0. 87 1.16 0. 83 0.21
%Xt HD-30 30 230 0.96 0. 80 0.74 0.11
& B HD-30 30 230 1.03 1. 81 0.75 0.40
®7 BERMKESBERY 0.18~0.20, FEEEREf M 1.03~1. 14, ZliFEEEL
W 1* 2! 3 KRR T o BT H RIS B R ST ¢ IR
BBEZRB/(10%cm-s™) 4.3 1.0 4.4

i 1.0~1.5 MPa, B35 ZE0H/NE 1x10° em/s,
PB FRART W8, P9 5 & ik 24. 4 MPa,
WG R AT E 1, BRI B R A 2R JIFRR R T R AR AR bR AR YR BB IR
B A, B 2.4~2.5 t/m’, 90 d fiiJEimEF 2 & SR EERD B LA L RN 5 B 0 5 A RN 30 A
16.0~33.8 MPa, PEFLHE 24 ~25 GPa, AL BB Ry R 2R, R TR A L3 8,

e RS R 643 em, K 44 em,

RS HERIPESERENRG TIEMER (00 d #H)

N tkie RS S W IR e i PrzRERE
en W% DR : : ‘ i _ - _
i T T
P em BIRH/GPa BREE/MPa /107 " WA WH%  RARI%
25 9.3 0.52
50 90.7 0.94
HX-8 281 203 ~W8 2.0 30.3 2.2 90 0.23
75 86.5 1.20
100 83.0 1.75
25 90.2 0. 65
50 89.2 1.23
HC-4 18,0 151 W8 1.9 33.3 2.4 84 0.20
75 87.8 1.74
100 83.8 2.50

(T#% 144 7)



