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(a) Schematic diagram of prefabricated wall panels
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(b) Schematic diagram of assembly
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Fig. 1 Prefabricated wall panel structure

Center of the wall panel
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2378 i H R (digital image correlation, DIC ) ] & 28 #4) (1) A8 JE 1/ 0 (=5 AR ML A 2 5 T HRR X213M,
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Fig.2 Experimental setup
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AT EHE AETE — 2 AR 22, (E AL RT3 2 3 UG T 25 4 52 B0 DL i 5 oK, Ja 0T n] T 48 S EE B .
AHIFFE 2 FH PCB-113B22 AUHR JE AL 2%, F 2 0~ 68.63 MPa, 58 & BN 145.7 mV/MPa; % 44 36
ZR4E DHS960 5 R 4 R G5, SRR h 2 MHz,

75 L A R HE X i H AT B 0 S, /N RS FR AR R R o JLE e BJL T 5 TNT M,
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JEAR R IE T 5, B R RN AR Bl R T, A8 e 45 AN A8 SR 3 A0 &2 e it T, SRR T AL B AR 1 R, H
the D s R IFLAE, m A2, d AR E

F1 XHTR

Table 1 Experimental conditions

Case D/mm m/g d/mm Case D/mm mlg d/mm
1 5.20 300 300 7 5.20 700 500
2 5.20 500 300 8 5.20 500 500
3 5.20 700 300 9 5.20 1000 500
4 10.38 300 300 10 10.38 700 500
5 10.38 500 300 11 10.38 1000 500
6 10.38 700 300
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Fig.3 Quasi-static compressive stress-strain relationships of aluminum honeycomb with different pore sizes
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B HE L2 IA] L o, Sy 22 0k rh 0 Sy 0 R 5 1] 50 S A8 (AT ) 15 20 00 2% T B ) k3 4 )
(3B (AT ) 1 Ho
0= A" AT )
5 TG R ARAE SN2 2 FTR, HoP moyy, S TNT M5, 05 A4 00 0 48 1R 5508 2~ 6 Kk, %
TAE R 1000 g 09 T00, 0% B EUCA 1R, HARMGAREDE . B2y M PokeiR, Joik ik 2y
TR R s e BRI . AT 2 TTLATE Hh, ofCo il <7 008 FR W 5 5 Conwep BEIE 1808 IR IG(E ( pT, ) JEAS
WA, R I 5 2 2 B L IE KOG, 2 24 B 2 (PG o R ASBIF S A B 0 B P, o S 0
JR VAR 2 10 2% LR 5 19 2.4~10.0 4% 2 25 FE BB/ AT (300 mm) , e 2 5k K, HBe 2l AR oK, 1
25 DXl R v R X St B R, DRI, R DAL L o, i 7 2B 24 A 338 M TG /0 5 22 346 24 245 R B I, 5 e e
o Pl A AR e, Y I T R 0 A VT T TR D, 242 25 R K 500 mm A, B R IR (E L p, 37 % 2 ) R
M35/ o N 2 I8 AT LA Y, rhcs b S D0 2 45 300 %) 8 R 4 2 B (14, 2 150~220 ps, i 2% B 20 1215
B IE RS I AR, 2 310~390 ps, R W K s I8 e s DX 881 1F Fe SRR 282 sk ] e, I Hs DXl A9 1
FREE i o IEFRAFEE T R E o, 0.44~0.71, % 25 B B8 — 2 B6F, 1F R4 2 B[R] LU Bif 2 26 24 Jk 1) 38 Jon s
FYER; YA 2 — e i), BEAT B2 PR B B T, o, W& A T B .

x2 BEHEEH

Table 2 Parameters of overpressure

mlg Monr/g pr /MPa dmm P /MPa P /MPa AT /us AT /s Pp o
300 60-90 10.603-15.121 300 10.348 1.033 153 350 10.0 0.44
500 100-150 16.534-23.034 300 18.655 2.424 216 320 7.7 0.68
700 140-210 21.800-29.878 300 22.549 3.963 223 313 5.7 0.71
500 100-150 4.059-5.998 500 4.769 2.045 192 388 2.3 0.49
700 140-210 5.617-8.221 500 8.490 3.593 184 350 2.4 0.53

1 000 200-300 7.858-11.357 500 11.413 200

32 S himpidiE

S T HRGEGHI B R R AL AL, 2 T 0 2 5 0 R T B 3 i R A 2 PR R T 6 5 4R T
B R IR, Y AN T S AN 6 . MAIEL 5 BT LA, G54 7E 2 SRR ik S L 5 T AR R
R, L X B R, 8.4 ms I, S THTHE A S BRI A B 38.27 mm, A8 T IX I {0 52 A, A
T30 b 42 B BTN . Y BT AR IS R , G5 TE R MR I T IR LG 3%, MR 6 AT L H, 48.8 ms
M, 35 %) [ 390 R 1 5 4.70 mm. 52475 ) PR 9 0 4 N2 A A T RILET A4 K TR O IR (RE I 3.3 ), J T
F 456 B T W s T AR R B S, B PO S T R KA, s 2 0 A LR A R AR L R B AR TR . IR 6
T LA Y, 5 TR AR 458 A 205 R ) 17 S5 A 10 mm 2647 B4R 855

P 7 45 T 5 T AR Y 26 7K S 7 T (R B 7 A8 B R s T, T AR L, 4 o DX i i 7
B I8 4 il TG T A rb 0 AR AIE XA 1 S R A ARl R R DX o A 0 R T A B K
R HIEF] DIC TR L, RS AR E 0 R R S e, R, SRR, 75 K
PEBCEL A2 29 30 mm (YR JE X 7 1625 AAIEL 8 T LA 1, 2.2 ms B, 78 35 B A {H, 29 0.011,
I 25 45 K R R TR 10 2 R, % 20 g A 5 e 5 0 2 1 2 T AT 2 K Ve AR I B TR (3 DL 3.3 49) (4 5%
M, S AT P DX 3 A 90 25 X 2 T X3k g 7 728 B 0 K T AU DX 3 T X3 1) 7K S 7 17 %
A AE K 0.005 £ A7 o
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Fig. 5 Deflection-time histories of the structural back face for Case 2
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Fig. 7 Lagrange strain time cloud diagram in the horizontal direction of the structural back face
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Fig. 8 Average principal strain time history curve
of the reference zone on the structural back face
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(b) Distribution of residual deflection on front and back face sheets for Case 2

B9 T 2 Jeatlim i e BUARFEAS XM SR A B BE 23 A

Fig. 9 Typical deformation mode and residual deflection distribution of sandwich wall panel for Case 2
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Dynamic Response Experiment of Prefabricated Wall Panels
for a Whole-Indoor Substation under Blast Loading

LI Lin', LIU Yong', WEI Zhenzhong', MA Xiaomin®, LEI Jianyin®, LI Shigiang”

(1. Shandong Electric Power Engineering Consulting Institute Co., Ltd., Jinan 250013, Shandong, China,
2. Institute of Applied Mechanics, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract: A novel prefabricated wall panel structure for substations was developed by integrating fiber
cement board, aluminum honeycomb plate, and aluminum alloy plate. The dynamic response characteristics
of the structure under explosive loads were investigated through experimental studies. The effects of
overpressure loads at different explosive mass and loading distances were examined, and the impact of
varying honeycomb cell sizes on structural deformation failure mode, back face deflection and strain, core
compression, and fiber cement board crack distribution was analyzed. The results indicate that within a
confined space, the time characteristics of explosion overpressure are similar to those in an unconfined space.
The peak overpressure measured independently at the center is between 2.4 and 10.0 times that measured
directly at the edge. The positive pressure duration measured independently at the center is between 0.44 and
0.71 times that measured directly at the edge. The predominant deformation mode of the structure involves
front panel depression and rear panel bulging. Horizontal cracks in the front face of the fiber cement board
are predominantly located near its long side boundary, while cracks in the back face are mainly distributed
near its center and diagonal areas. Compared with structures featuring smaller honeycomb cell sizes, those
with larger honeycomb cell sizes exhibit greater residual deflection on their back faces and longer total crack
lengths in their fiber cement boards.

Keywords: prefabricated wall panel; honeycomb sandwich panels; fiber reinforced cement board; blast;

dynamic response
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