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Interaction between blast wave and structure in highly saturated soil
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4. The Third Engineer Scientific Research Institute of the Headquarters of the General Staff, Luoyang, Henan 470123, China)

Abstract: Using ¢2.5 mmx5 m pothole, the experimental study of the interaction between blast wave and structure in highly
saturated soils is accomplished systematically. According to recorded waveforms of stress, strain and momentum, the experimental
results are interpreted. The experimental results indicate that blast loads on structure are not much more than value of pressure in free
field; loads on roof of structure are more uniform than expected value; the overall deformation of structure is generated under blast
loads, central loads are used to take place the entire loads; whether or not there is the shock wave, the law of reflection is the same;
blast wave velocity and the reflection coefficient of structure increase with saturation degree.

Key words: mechanics of explosion; highly saturated soil; blast wave; experiment study
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Table 1 Parameters of pressure on structure
on in saturated soils
gigt opog Oc DTEOUREER s o
/g /cm L;_J;IE u/_ﬂ? L;_J;IE u/_ﬂ? /MPa  /MPa
0 0.828 28.0 0.856 104.8 3949 4.29
0.829 200 0857 97.6 383.7 4.51
1143 0.828 144 0.843 120.8 402.6 4.23
0.840 200 0.862 128.8 803 11.36
50 0.825 13.6 0.84 116.8 430.7 4.31
22.86 0.832 160 0.849 944 3852 4.53
0.824 144 0.841 112.8 400.8 4.43
3429 0.828 144 0.844 116.0 4655 4.40
AR 0 1.414 1280 1.414 928 86.39 1.19
1.405 115.0 1.405 712 7523 1.19
0 0.889 512 094 1184 2457 5.62
143 0.882 208 0903 760 2144 5.55
0.856 272 0.883 125.6 2564 7.73
0.830 17.6 0.849 1384 3613 7.13
50 22.86 0.830 240 0.853 1456 4158 5.92
0.818 288 0.847 140.8 273.0 4.37
3429 0920 88 0928 344 1422 8.84
A 0 1475 89.6 1.565 21.83 0.37
1.475 1312 1.606 18.21 0.37
0 0972 448 1.016 1232 2632 3.57
143 0948 344 0982 792 2418 6.48
0.91 552 0965 73.6 1802 5.80
0.868 440 0912 100.0 383.0 5.03
100 22.86 0.876  28.0 0.904 3272 2062 3.37
0.869 43.0 0964 2648 5124 2.48
3429  1.026 9.6 1.036 312 3435 17.85
1.528 944 1.622 281.6 1947 0.22
JEHZ 0
1.549 152.0 1.701 2544 2375 0.22
0 1.020 464 1.066 144.8 38399  3.490
143 1.037 17.6 1.037 424 193.70 8.570
0951 224 0973 704 23123  4.540
0913 832 0.99 75239  4.740
150 22.86 0900 320 0.932 1072 36445 4.750
0946 248 0970 77.6 14142  3.190
3429  1.077 120 1.089 344 456.58 35960
1.264 1424 1406 3050 1534 -0.195
JEHZ 0
1.302 1472 1.468 4440 2158 -0.181
0 0.776 1.457 232 108.0 57996  23.55
143 0.771 1.455 20.8 456 444091 18.06
0.742 1.398 488 712 296.79 1556
1.009 1.087 784 346.40 4.64
200 22.86 0.665 1338 36.8 203.2 552.90 4.50
0.623 1.336 304 2328 669.43 1.13
3429 0.720 1.411 536 120.8 492.51 8.80
A 0 1.018 1.856 8384 60.54 0.39
1.075 1.824 7488 61.01 0.36
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Fig.3 Pressure in center of structure’s roof (50g TNT)

K44 50g TNT HRIE R LR+ rp 850030 55 2 1
6~ 5 IR ITBETE, W s A 2 pH PO B 5 R I 25 o
B 4 o U, RE R R RIS TR A A] [F], ]
DAt B Fs 7 70 25 48 IR 2R T A3 A U AUAH ] o b TR
TER I 2 phehi (R i, 450 B 380K
JE PG T ERAEAE SR 2 ANk, X2 i T 454 O
IR o A AT S5 A TR IR 3 AT R 4], AR 451
TR R ) KN ST AT [ — =gl b, BT
PR L AR K R PE o MR L AE R A 30 /E
NRAERA, IR A R B DA R B D) 4
T 0, MR LA BRI AR I, 7 TR
JC BT EN A, BN R 0, RURAER
) [ PRI N g, DA b T AN [
SR IAARN R DL BAT . 54k, T
FL g e, bR T AL R B AN R0 1 ) i 2858
PRI M AN S, RS A A 3 A A 25
K5 T LU G546 o PR iy 28R AR HE AR TR A 28 531 o

& 2 FPE 5 o %0, feAH O T, 45
P S 1 o3 0 s JJE AR ZE AR GES 3 1E IR
AEAE 0.5~1.0 20D, HE: kg LIt 5 i
K2 4%, Wk 1 Fral Cof s Sy 37 I SRR 4045
), XEEEH TS sEH R
BT R s e R A 5 P D BN
AR - AR e R I A0 T, BUEEAR R 30 7)
ATEEAE T, SRRV R R (0 22 s, H 2



432 e ¥ =5 2011 4F
YRHEEAE MR RS R T R A RSN, B R . if Zceﬁiﬁﬂi*%fﬂﬂi%ﬁ
- " o able oefficient reflection of structure
IR RBOTRERT 2 CISCHR[6] T 40, N J)- Y o
. wron . segiir RO P gy o M ZIpE! +
BIAESRAMARITL, BRI BRGS0 gy OO R, 2
R InAT R, E A b B I Bl g5 - (;/ﬁa%11ﬁ7 /ﬁa "
IR G5 R HG Ab T T I AR 444 o Bl 100 127 3.6 984 1360 7.2 0.50
150 125 35 978 1225 9.0 0.39
. 200 124 236 993 1600 204 1.15
6 | 50 214 12 1577 12
5 50 214 04 1462 1.0
L4t R 100 211 02 1360 17
S 5t 150 209 02 1225 2.1
< 5L 200 208 04 1600 48
l -
0 r 40 » 40
-1 1 1 1 1 1 1 1 1 1 1l § 3.0 § 30
02 00 02 04 06 08 10 12 14 16 18 < 20 Z 2
t/ms 210 Z 10
] ]
(a) Mxi 1 SN . . . ?lgHt 0 . . .
. 0 5 10 15 0 5 10 15
o L I Ta) ¢/ 104s T8 ¢/ 104s
s L (a) R K
o i i 6 » 14
= Sy £ 10
< 2 z :
Q o 6
1+ 22 E
0 F S ] 2
Ol =
_— 0 5 10 15 0 5 10 15
02 00 02 04 06 j).s 10 12 14 16 18 i £/ 10 K £/ 10
1t/ ms - =1 ot 3 - Sph EL
(b) i 2 (@) 5 B I FRRE S D) Kb i
B 5 FMEEEAEHANBEGES. HEXTT

P/MPa

— o = N W A L O =

1

-02 00 02 04 06 08 1.0 12 14 1.6 18
t/ ms
(c) Mris

P/MPa
S S T

-1
-02 00 02 04 06 08 1.0 12 14 1.6 1.8
t/ ms
(d) M5 6

B4 50g TNT BAEEAEA T ST 0 R H

Fig.4 Pressure in center of structure’s roof (50g TNT)

Fig.5 Substructure model experiment vs.
free-field experiment
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Fig.6 Waveforms of strain of inner side of steel bar
in roof of structure
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Table 3 Strain of inner steel bar in roof of structure

o R SR
2 W 1dl Ts1 T Td2 T2 TR
& &
/em /ms  /ps /ms l /ms /ps /ms :

571 0.892 28.0 0.920 -2.210 1.004 512 0.965 1.578
1278 0.874 64.0 0.897 -0.764 1.094 153.6 0.963 0.549
50 17.14 0.934 192 1.364 -0.390 1.005 64.0 0.498
29.14 0.881 115.2 0.942 -0.876 1.091 116.8 1.208 1.010
28.57 0.859 236.8 0.932 -1.400 1.066 124.8 1.191 2.465

571 1.171 19.2 161.6 -1.105 1.216 384 1984 1.201
12.78 1.126 44.8 1824 -2.181 1.222 230.4 249.6 1.838
200 17.14 1.711 428.8 176.0 5.508 1.43 460.8 ~6.780
29.14 1.056 102.4 166.4 -11.185 1.254 19.2 286.4 8.350
28.57 107.2 784 185.6 -0.635 2352 60.8 296.0 0.671

28.57 1.062 220.8 281.6 -3.647 1.318 96.0 427.2 4.242

571 00915 256 1.136 -0.515 1.113 192 1.638 2.239

1278 0972 70.0 1.043 -1.534 1.238 352 1.273 2.049
150 29.14 0.940 832 1.020 -1.118 1.235 12.8 0.920

28.57 0.924 102.4 1.027 1.072  67.2 1.139

28.57 0.924 236.8 0.979 -1.376 1.187 1184 1.305 2.283
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