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Causes and Prevention of Cracks in Large Channel Concrete
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Abstract: W e analyzed the impacts of cement type, fly ash, and fiber on the shrinkage of lining concrete according to the structur
al features and situation of large channel lining concrete, and the shrinkage included plastic shrinkage, drying shrinkage, and awr
togenous shrinkage. The results showed that (1) the concrete shrinkage reduces effectively with higlr quality fly ash adding into
the concrete mixture; (2) the shrinkage resistance of concrete improves with fiber adding into the concrete mixture; ( 3)
P+ 042.5 cement has higher shrinkage resistance than P ¢ C32.5 cement; and (4) the concrete has high crack resistance with
highr quality fly ash and fiber adding into concrete and the usage of P* 042.5 cement. In order to prevent the channel concrete

cracks, several recommendations were proposed according to the characteristics and impact factors of different cracks.
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Table 1 The main chemical component of cement (%)

A Si0; Fex03 A1, 03 CaD MgO SOs [ N

P+ C32.5 21.36 3.21 4.92 62.33 3.41 1.92 0.90 2.12
P+ 042.5 24.98 3.36 5.99 58.33 1.25 1.93 0.71 3.14
2
Table 2 The main chemical component of fly ash (%)
i Si0;  Fe;03 Al,03 CaO  MgO Bl
g Y 47.75 2.31 45.01 2.68 0.46 0.28
2.2 KEE RS tb

MR Ao M) VR W M M W % g Bk, ik A
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Table 3 The mixing proportion of concrete

Wipmn  PRR ey PF BFDRH R (g * ) SN-10 IM 2000
(%) (%) K Kk WK gg W i (%) (%)
Al 0 0. 45 36 153 340 0 0 708 1258 0.8 0.01
A2 15 0.42 36 153 309 55 0 694 1 234 0.8 0.01
A3 15 0.42 36 153 309 55 0.9 704 1250 0.8 0.01
Bl 0 0.48 37 144 300 0 0 750 1276 0.7 0.01
B2 10 0.45 36 144 288 32 0 720 1 280 0.7 0.01
B3 10 0. 45 36 144 288 32 0.9 720 1 280 0.7 0.01
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Table 4 T he mixture and mechanical performance of concrete

s I HELE IR T/ h: min) YU 8%/ MPa
[mmo 2t 7d 28d  904d
Al 53 11:25  13:15  17.8 3.9 40.2
A2 63 12:50  14:30  19.1 32.5 412
A3 60 12:05  13:40  19.3 2.7 42.2
Bl 52 09:30  11:25  22.6 346 43.5
B2 60 1:15  13:15  23.8 35.0  43.9
B3 50 10:45  12:20  24.1 36.8  44.2
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Table 5 Test results of plastic cracking of concrete
e %gmw‘ K TR %ﬁﬁﬁ%ﬁ%% AR LR
8]/ h B/ mm A (mm2e 41 ZEHH (ke m2) FFZLH AR/ (mm?2 © m2) Mg

Al 3.2 1.0 28.6 14.7 420. 4 0

A2 3.6 0.7 15.3 9.6 146.9 0

A3 5.0 0.3 1.1 8.3 9.0 I

Bl 4.3 1.2 14.7 8.7 127.9 0

B2 4.9 0.6 11.6 8.9 103.2 0

B3 5.4 0.2 0. 65 2.8 1.8 I
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Table 6 Test results of autogenous volume deformation of concrete

BRI G B 5 BB x 109)
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1d  3d 74 14d 28d 6d 90d
Al —7.7 -9.8 —14.3 —21.9 - 24.8 —25.5 - 26.4
A2 —58 -—9.1 -124-19.2 - 2.1 -23.9 -25.6
Bl -60 -84 —11.8 -20.1 —21.8 -22.3 - 243
B2 -53 -7.8 — 122 —17.1 - 19.3 - 20.4 - 20.9
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Table 7 Test results of dry shrinkage of concrete
TE b UET-48 2 (Kl 1) A B A (x 10°0)

1d 3d 7d 14d 28 d 60 d 90 d
Al 56 84 186 236 364 397 432
A2 42 77 162 221 362 384 426
A3 39 72 136 204 330 379 411
B1 48 74 179 233 352 385 430
B2 36 68 133 218 348 374 422
B3 33 60 122 196 322 366 401
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