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A proposed temperature crack index table based on cormrelation between
temperature cracks and construction methods in subway concrete box
structures
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ABSTRACT

Thermal stresses due to the heat of hydration can cause extensive cracking in subway structures. In order to
reduce heat cracks, construction methods (e.g. sequential or skipping construction methods) need to be changed.
However, to our knowledge, the existing literature contains little information on the correlation between heat
cracks and construction methods. Thus, in this study, the temperature crack index table was suggested based on
construction lengths (6 m, 9 m and 18 m), concrete mixtures (Type I cement with FA of 20 % in cement weight,
Type IV cement with FA of 10 % in cement weight, and mixture of three different cements), construction seasons
(spring or autumn, summer and winter) and construction method (sequential or skipping construction methods).
The index table can be easily used corresponding to changes in concrete placing method at the construction site.
Also, the correlation of cracking due to sequential or skipping construction methods was derived based on the
statistical approaches.
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Type Air Slump w/c S/a Binder B
(%) (%) W S G
C FA | BFS Q.. r
1% g 43.7 | 47.2 | 163 298 75 0 844 | 952 46.6 0.784
4% g 4.5+0.5 | 15+1.5 | 435 | 475 | 163 337 37 0 857 955 39.6 0.345
3AEA g 42.3 46 169 200 40 160 | 825 | 983 48.6 0.278
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A | AR | wA | AW | dA | A¥ | A4A | A% | aA | A% | aA | 2
1%+Fa20 | 099 | 053 | 106 | 071 | 119 | 095 1 064 | 112 | 078 | 121 | 099
(17350) 4%+Fal0 | 166 | 103 | 172 | 138 | 182 | 152 | 158 | 116 | 18 | 142 | 19 | 157
3R EA 143 | 097 | 163 | 122 | 169 | 139 | 144 | 101 | 171 | 134 | 171 | 144
1%+Fa20 | 092 | 049 | 101 | 062 | 108 | 08 | 093 | 056 | 1.07 | 067 | L11 | 077
2m i;ﬁf 4%+Fal0 | 138 | 099 | 161 | 118 | 167 | 139 | 142 | 102 | 169 | 134 | 174 | 151
3487 129 | 08 | 154 | 104 | 161 | 118 | 132 | 093 | 162 | 12 | 168 | 137
1%+Fa20 | 113 | 066 | 127 | 088 | 131 | 107 | 114 | 077 | 135 | 094 | 144 | 105
(zj/i) 4%+Fal0 | 184 | 114 | 205 | 134 | 211 | 161 | 204 | 123 | 219 | 137 | 233 | 174
3457 172 | 108 | 192 | 117 2 144 | 184 | 114 | 197 | 123 | 204 | 154
1%+Fa20 | 085 | 092 | 097 | 109 | 102 | 11 | 089 | 104 | 107 | 111 11 121
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1%+Fa20 | 080 | 0885 | 089 | 099 | 094 | 099 | 08 | 093 | 099 | 106 | 1.07 | 1.14
3m %14 /;}j 4%+Fal0 | 131 | 125 | 153 | 141 | 158 | 155 | 134 | 139 | 153 | 149 | 162 | 163
3457 114 | 119 | 145 | 137 | 15 | 146 | 125 | 123 | 151 | 141 | 157 | 147
1%+Fa20 | 101 | 101 | 118 | 117 | 118 | 121 | 105 | 1.09 | 125 | 121 | 131 | 135
(;j 58) 4%+Fal0 | 178 | 165 | 194 | 184 | 194 | 177 | 192 | 182 | 204 | 19 | 211 | 203
3R EA 153 | 154 | 185 | 169 | 18 | 16 | 177 | 165 | 18 | 177 | 19 | 194
4m Ae 1%+Fa20 | 078 | 117 | 083 | 134 | 093 | 147 | 071 | 121 | 104 | 137 | 101 | 153
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. 4%+Fal0 143 152 152 171 159 | 206 1.37 158 | 147 178 | 166 193
(10/20)
3487 121 1.46 139 159 144 | 182 1.18 15 144 | 157 151 162
1%+Fa20 067 | 109 | 076 128 | 084 | 129 | 073 1.07 | 081 13 0.94 1.36
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1%+Fa20 0.73 1.25 1.09 1.42 106 | 159 | 0.79 136 | 1.14 141 1.22 165
(24;8) 4%+Fal0 152 1.86 182 | 206 178 | 237 | 167 | 201 1.91 214 | 208 | 226
34 74 1.32 1.72 174 197 167 | 228 | 147 | 187 1.77 1.97 184 | 211
1%+Fa20 14 168 193 145 1.71 1.78
O
A 4% +Fal0 2.09 257 274 2.31 2,61 2.63
(10/20)
345 1.99 233 251 1.76 2.32 25
1%+Fa20 1.38 162 181 1.42 1.67 191
B
vt 4%+Fal0 2.07 253 2.53 2.13 2.44 2.65
(14/24)
34 1A 19 227 2.34 173 2.2 257
1%+Fa20 157 22 2.27 171 2.2 2.4
N 4%+Fal0 221 353 3.97 2.84 345 391
(24/28)
3487 2.09 345 351 2.16 3.28 3.64
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