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Fig.1 The instrument layout in field and schematic diagram of crack
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Tab.1 The main chemical components of cement and I fly ash %
E s Pk Si0, Ca0 MgO Fe, 04 AL, 0, Na, 0 K,0 SO,
KU 3.50 21.20 61.18 1.90 3.36 5.89 0.15 0.57 2.24
I 9K 2.92 53.14 4.87 1.42 11.94 24.24 0.72 0.27 0.48

HRMIAR D (20 EERBEC R 2. 65 BYTTAD % 2.60 g/cm’ ) AR A (N LHEA, AL, Fift 5 ~40 mm, %
J£2.65 g/cm’). SR H FDN S 808 /K. Sereifis: = WU EIR L, &85 5 e TRIERE S, &
ST KR EE B FHE A5 R 7K 171 kg, 7K JE 360 kg, MK 90 kg, b 660 kg, #EA7 1 080 kg, #MinF) 3.6 kg.
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Tab.2 Test results of mechanical properties curing in standard and natural conditions

il BRI/ -V e BR LA/ PR/ 45/ AW,  &EkREY
e MPa MPa 10°° GPa 10°° 10°° 107°
/d o ARHESRYY Bl AR FRifEE Y FRifEFRY FRifEFE Y FRifEFEY FRifEFRY PRy
1 =25 2 /
21.4 22.7 / / / -75 4 /
7 27.5 30.8 2.47 86 35.2 -95 -5 /
14 39.5 2.2 / / / -156 -11 /
28 49.1 51.6 3.32 112 44.7 -225 -24 9.2
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Fig.2 Inner temperature of the wall and the atmospheric
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temperature changing with time at the monitoring

points 1, 2 and 3
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Fig.3 Cracks caused by shrinkage
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Fig.5 The maxmium tensile stress in normal direction
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Fig.8 Stress of concrete and reinforcement after cracking
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Cause analysis of typical crack on a sluice retaining wall and
its prevention measures

WEI Hua', CHEN Xun-jie', WEI Zhi-wen®, NIU Zhi-guo', HU Zhi-nong'
(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research
Institute , Nanjing 210029, China; 2. Hubei Exploration & Design Institute of Water Conservation & Hydroelectric
Engineering, Wuhan 430072, China)

Abstract: The authors have comprehensively analyzed the data collected from monitoring instruments, such as
thermometers, strain gauges and reinforcement meters which are embedded in the sluice retaining wall. So the
fundamental reasons of concrete cracking of the sluice retaining wall are obtained. The research results show that
the reason for the sluice retaining wall cracking is the sudden drop of the atmospheric temperature. The temperature
decrease causes the concrete shrinking which is constrained by two sides of pillars and inter reinforcement, and at
the same time, the shrinkage tensile stress appears too. Crack appears when the shrinkage tensile stress is over the
tensile strength of the concrete. Therefore, before the pouring of the concrete, reducing the amount of slurry and
mixing with an appropriate amount of expansive agent are suggested. And after concrete pouring, curing with
moisture and heat preservation materials is suggested too. These recommendations are suggested in order to reduce

the risk of hydraulic concrete cracking which is caused by shrinkage.

Key words: concrete; shrinkage; constraint; crack



