FERE: ¥IB% ¥ XX 2020 &£ #£50% £ 2 #1: 024615

SCIENTIA SINICA Physica, Mechanica & Astronomica

it X MERIEIN S TIERP £

ChERE ) Atk
SCIENCE CHINAPRESS

physcn.scichina.com
CrossMark

& click for updates

IR TS AR R B RS 75 & B

Eg R RRS, R xS, 2R A

L TR 5% A TREE W E s S0 =, 7% 315211,
2. B E P AR AR, 18 FH 471023;

3. VR 22 4 55 9 LA FCRT, B R 210098

*BL & A, E-mail: liuruichao1965@163.com

Wk I 9: 2019-05-23; 43252 H 1: 2019-08-12; MI%% i i H #9: 2019-12-11
EX ARRHAEE ST 11302261, 11972201)FIE XK ARRHAE S WA BEAL LT H (45 U1404107) % B)

WE BEIFTEANTAMANEEMEZHANEZERE. Bl A S HH R BRERF AN NE
SHHA, GG B A ZRRA, FHEER MBI SN L, B8 T SEfEyEWREEeHmEFR, 4T
MBERATBEEG 2T EERTRRANRE. H T WAL HARIRA R T 4 MR 0078, AR A&
BT ER AT BEr M 5 MR IR, W T F RS RE LA F R AR 00 85K,
T REMKE FORABERT S EAEMTARK, AAXENKRE T HREENEZTER ANBEERFT
W — k. ERRH, AFZELENK, TUBINERER T EMM TR RIEFTR R+ A X NRERTESH
(& Ao &),

KA B F, BIER R, TR #F, BE AL, AUTODYN

PACS: 43.28.Mw, 43.25.Cb, 43.50.Pn

Rose \PMt i Air3 DR 7 1 IR DB 1 HR 1
TR, R H A T 90 P AT S SR 1) v T AR A o ot 8 1

il

1 35l

FAT, TR BRI SR pE s a8 2296 4 2
BRI TV, — R T A i R AR
B, I SR A1 F 7R BT L R A A AR KX
T, DRI RAR 2 238 of AN [ S S04 45 ) 2 T 10 R X AT
DL ol ) A% 3 AR IEAT TR E. WiSmith<§
N 05 S e A 3 T3 (B E J  F 1) J 32  30
P b AR o AT R AT T A TR SIS A {E AR A
BT, 6 R e o 10 4 9 A L P DIAR 5K

TEFH R R A B s, (R B B S i e 5
S S — R, XA A F . Re-
mennikovZs AV F Air3DEAE /BT T 30T 5 4B 45
PR G R NE R RIS, FRH T B A5 i R
Y AT I 25 R AT I R AR e I L, RS T
SE AT K R T

EXRERE . BEMTZERTRASHEHMERT
METMS-1300" B (418 SR MR- A S5 W it T M) o,

SIS Vg, KGR, B3R, 4. TR T 5 TR KB A IR 7C. P RS B J1%% R0, 2020, 50: 024615
Wang W, Liu G-K, Zhao Q, et al. Study on load distributing function of square slab surface under close-in blast loading (in Chinese). Sci Sin-Phys
Mech Astron, 2020, 50: 024615, doi: 10.1360/SSPMA-2019-0188

©2019 (HEMZFE) FiEHt

www.scichina.com


https://doi.org/10.1360/SSPMA-2019-0188
http://www.scichina.com
http://physcn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSPMA-2019-0188&amp;domain=pdf&amp;date_stamp=2019-09-11

TEgEss. pEREE MBELSE 3% ROCFE 2020 0 5550 % 5 2 )

W — KPR EE A TFB, #v TEHT L
FETH 51 2 SUAT B R R FAS [ 5 = (1) 25 7R AN R 42
Y57 B EC A S 1 FH A 55 K0 0 s S 6 T I 2 B 2 1) 2%
ANS%. Beshara" ") 45 K 2% T A B AR B A7 1 e 4
THI B, w] DA H /Mg A 5 Al SR 3 B 7R 20 TH:
o)\ AR T R AT 3 R R T B E A
3, BN SE M T, KT AR R A R AR (A
TR fEER, BESEANM, mag A oo
2t NSRS T R bl Y T VA RO TR 7 i,
PR3 T RN I IE AR B B — o R, e A
ssp N T B HE S RO SR B AR — 4k 5 Bh 1
LR BRI R AR, THERMERR S 8 R
K, VLIRS R A A 10 [ B S R A, IX
ST S A SR AR KR BR A, Shidg AL B SR i T
PENE, PEEEN10 mby B VR R A 2R T AR N R fmr BEA T
TEUE VA R R EUE A R T MR R E
JIRFE R 250 A, B RIH A XSOGERH T EE N
10 mak T T AR E B AL R Th0 A0 s ok, ik
PR /INIE 24 B RN 25 AF R RO N3 AT i AR BT 0. Wang
NG T — R R R TR S - SR MR A R AN
TR AR I SRS, A RIE R B
FETTE R AT IR, AR SO A 4 AT s REAE
BRVEFE 700 BAR . VELESSE NS R B R 45
FAM BRI SR AT R s T IR AT TR, 138 T Mg
TH AR NE BT A 2 10— W v, (ER A 4 R R TR VE 2K,
far AT AL B AR ZEVE R B, IS 1T X AR KEAE F T #dr
AR AR, Rk, XHENEM TS T R
MR AH AR AT I, A s e B T
T G AR TH 0 AT R, BET 1S B HERR U 5 T AR 45
PRI AT I 73, A I AT 75 3 DT ke 1) — A
i) 7.

R SR P A AR T 0 TR N AR AR R L SR
SEMIFHEAEA, ESLAMBRE R N AR PR 3R T 5 I it
AR e, B AUTODYNA R yc & Rah /14
P2 EIETNTES . SR8 RGN K
SRATR TR, IR TNTYEZ IR S E 5 S b it
& UL K5 7 TE AR 45 K4 AR ELAE AT R, 7R At
b, SRAMERIE vk, EAL 7 AR 25 F RT3 TH
HHG AR IE AT S HN A, FRE R T Fridsrim
TR FEFR AT 43 AT PR 5000 2 ) 1 3 TR MR R A R ) — M
JTi.

2 HEERFMEESH

FURG, R ] B T 550308 SR P A BT 1 2 e
ik, Ak WA s TR AR R R, A
SR FERG R T SR B . T HL, A B R
ERFEE RIS, AT BLH SRR RS 2 R I R 4,
AN [F 5 T F S T eV T R s ok, B e T Y b
WARTT A, PRIEA SR AR B H ARSI R g 1
R 53R Y [ R B A%, W AE RS R i sl S I
Tih SR A LU R ™ S A 1)L AR SR KR A A%
B2 K

FEASCH, 38 FHAUTODY NEPF AU LR 3 1 7
LSS EARRL. e e SRS R
MEAEMRE L, N 7 e frin i, Eut ez, 1%
AR st

(1) D5 HE A 2 R 3T RV 25T B A
B, R A e B S R A
AR, JEABUE NERIERZ, SELH LR S5t
Mg I ) T ELEE B R, 25920.5-2 miXASEHE A )
PRER, JEIE OB 24 Y MR R R SRS [F] L Bl R
B IR E v gl

(2) M 2GTRAE R G BT Tl Th 2 K 1R AT T, PRAEAR
KE bk A% 1 B T F 25 M o AT R I, A A
HNO°.

21 ABRTEE

KA A NE 25 (10335 DA BB i ot A 2 Sk
MR UG, B2 5 18 B S5 M R T AE AL
BHGZRAMEAE, 4k s ie e k. N
TG HO R R R AL T S, R T R
PIITEL. (1) R — AR ok BR T e I B3k H i
T2 BT HEAT B, B AR B S R0 (E R
FGERIE R M EAEH. (2) FIFAUTODYN!" %
AW ThRE, K S AT —ERIL A 45 SR b o SR
YRR R, TR SRR R . Bl S, 7R YRR
R eb AU i 5 PR AR AR LA L R A
HERNER 2 e I = 4R, T USRS HUE 1
RIRG  B5/NRTAR RST, (BRI RS AR (R 5 SR
ST R e o SN Y GO T (= N XU 2 S et TR =
R, T H A IR m S SRR

TESE AL, BT S xS Bt =4E45 0 R A

024615-2



TEgEss. pEREE MBELSE 3% ROCFE 2020 0 5550 % 5 2 )

VAHRRE AR BEAT T, K 2402 R F WAL AR AL,
A TR L 2. BRI RS T H R A
. FIATAUTODYNFE ) R/ 1 B H 41 9%
AR S5 AR A ELAE .

22 MRHREIRSH

HUEAA R, TNTHEZG AR AR W LARZS U5
RERAGIR, HITREan R

P:A[l——‘” ]e*R1V+B

RV | (1)

R,V

w]fRV CUE

b, PABRE WIS, VRARER, B2 A
I RE, 4, B, Ry, Ryfleos2 bR AL TNTHEZIWLAR
wurEsg WRIUR.

AR B AMRE T A, HIS T PAIGE
Eeff) R A AT T 2\ E:
P=(y=1Dpe, 2

b, p N EEINEE, e NSAREALTR R A, p A
BlIE R K24 T BAAMRIS L

P LAt 25 25 RO BIF e 2 WA 65 A A2 F D1 FEE R 25 T
FEARE 3 1 TR F b e s O Rk,
SR F A PRGBS 7 VR AR OB N E i 5 45 440 10 AH LA
i, AT LU E S50 NI, LT E E B, At
PR RCR.
23 BUERMIG AR

o MR AR A4 FB R DA R L 5 45 W kR B P 3
AT BB RO, A44SR P v B AE AR R RE B Lk
TR AR Rf M GE. Bk, 7ER2HB 0T, 78
FAEAI 2 5, #OROZIEAT EE IR I0E, M 3] ]
DA 2 [ XA R ST R

N T SR E AR S o A R R 5 5 TEAR 45 R A L
VE R BB A, 77332, I % 77 ¥ % Chapman A 2%
R PR IR AT SRR, B 1A T R MR R 1
A B A BR TG SRR, R v A P R ) I
B TNTZE 25 B 5 — B S h RS E YU S 5 H AR
K L HbR S E RS E S5 R HN30 em, HiE
B B H N30 em, dfd, 70860 em, #ECA1S em,
BAEN60 g BEAA R KNI em, FRREUE
B L R 5 06 4 TR Bk A7 6 EE 23 #r

F2 b T HoE B AN 645 216 H b R 5

F 1 INTIEZERR R 25

Table 1 Model parameters of TNT

P 4 B E,
(@em?) (10°GPa) (GPa) N R @ oy Y

1.610 3.712

0.0323 4.15 095 0.3 7.0 1.00

F2 TAMBZSH

Table 2 Model parameters of air
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Figure 1 (Color online) Blast test disposal and finite element model.
(a) Test layout; (b) finite element model.
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Figure 2 (Color online) Comparison of tested reflect overpressure
history between experiment and numerical simulation.
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Figure 3 (Color online) Blast wave propagation and its interaction with a slab. (a) =300 ps; (b) =320 ps; (c) =960 ps; (d) =2960 ps.
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Figure 4 The characteristic points on the slab surface.
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Figure 5 (Color online) Reflected pressure and impulse time histories
at different locations. (a) Overpressure time history curves; (b) impulse
time history curves.
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and blast distance.
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Figure 10 (Color online) Relationship of impulse with blast distance
and charge mass.
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Study on load distributing function of square slab surface
under close-in blast loading

WANG Wei'?, LIU Guang-Kun’, ZHAO Qiang’, LIU Rui-Chao’, WU Biao
& ZHOU Song-Bai2

: Key Laboratory of Impact and Safety Engineering, Ministry of Education, Ningbo University, Ningbo 315211, China;
? Research Institute for National Defense Engineering of Academy of Military Sciences PLA, Luoyang 471023, China;
3 Institute of Engineering Safety and Disaster Prevention, Hohai University, Nanjing 210098, China

The mode and magnitude of the blast load are the main cause of damage to the structure. Most current studies have
simplified the blast load into a bilinear form that differs greatly from the actual time history curve and is applied directly
to the structure, avoiding the fluid-solid coupling interaction between the gas and the structure. The simplied blast load
for near-explosion or internal explosion will bring a big error to the calculation results. In order to quickly determine the
load on the surface of the square plate under near-explosion, the interaction between the explosion shock wave and the
structure is studied by numerical simulation method. The distribution function of the explosion load at different points on
the surface of the square plate structure is proposed, and the plate structure is established to simplify prediction formulas
for blast load parameters at the center of the surface. Using these formulas, a general method for constructing blast loads
at any point on the surface of a structure is proposed. The results show that using these formulas, it is possible to predict
the parameters (peak pressure and impulse) of the blast load that an structural member of any size can withstand in a
near-explosive environment.

blast mechanics, blast load, square slab, numerical simulation, AUTODYN
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