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Analysis of technology for treating and strengthening surrounding
rock masses of a shallow-buried air-raid shelter
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Abstract: According to the stability analysis of one shallow-buried air-raid shelter of which buried-depth is about 6m to 13 m, a
grouting strengthening method for the air-raid shelter is proposed. During the construction, the mixture ratio experiments of two kinds
of mortars are made. According to the mixture ratio, it is determined the strengthening materials and their mixture ratio of seepage
area and no-seepage area; and according to the real construction, it is determined the grouting process, the spread-radius of the
mortars and three kinds terminating-plan of the grouting. It can be concluded that this strengthening measures attain the expecting
effects and purposes, according to the testing effect of the spread-radius of the mortars and the compressive strength of drill cores.
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Fig.1 The common arranging forms of grouting holes
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Fig.2 Layout of grouting test holes
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Mw =nwp_V /(nc/Ge+nd/Gd + ne/Ge + nw) (4)
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Table 1 The results of mixture ratios of mortars

WA R A L (L) K UL #ESE/ MPa
KYE: B K K TR 7d 28d
1:2:2:1 8.7 139
1:1:3:0.8 6.5 214
0.2
1:2:1:0.8 8.2 133
1:1:1:0.6 8.4 20.9
1:2:2:1.25 3.5 5.4
1:1:2:1 3.4 8.2
0.25
1:2:1:1 49 8.8
1:1:1:0.75 34 15.8
1:2:2:1.5 4.0 8.2
1:2:1:1.2 5.7 7.9
0.3
1:1:2:1.2 3.9 7.4
1:1:1:09 4.5 8.4
1:2:2:25 5.5 2.1
1:2:1:2 5.7 2.4
0.5
1:1:2:2 1.7 3.7
1:1:1:1.5 2.0 5.0

K2 RBEHRESR

Table 2 The results of mixture ratios of mortars

WA L (& L) K B UL MPa

KA K KFRE 7d 28d
1:2:0.6 7.8 32.8
1:3:0.8 0.2 7.1 26.9
1:4:1 5.0 174
1:2:0.75 5.2 222
1:3:1 0.25 11.1 154
1:4:1.25 10.7 8.7
1:2:0.9 8.7 12.6
1:3:1.2 0.3 7.5 9.5
1:4:1.5 8.3 8.6
1:2:1.5 5.8 7.4
1:3:2 0.5 53 5.5
1:4:2.5 6.2 3.5

(3) FMI LI &

MR 1 AL 2 PRI ILRE, 256 % 184
N B BEIR R SEBR B DL, 55 1 o 12 N\ D5 BRI i P
JRNE 3 fion.

R3 KRBT
Table 3 The properties of mortars
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Table 4 The compressive strength of
drill cores after grouting

L IUREIR FIC A LL (R L) HUH B
/m OKJE - Bt DR LK) / MPa
11~11.5 1:2:2015 8.1
1~115 1:2:2:15 7.9
9 11~115 1:2:2:15 7.6
5 4
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