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= M, R¥YE, 2 R, £ 4B, HEHE’
(I KK TR, BRTS 7522 710061; 2. PG20HE T3k H R A IRA 1, BTG 752 710004)

T : AR AR RS e s L0, SR B ) A ROT /M ANSYS/LS-DYNA BN 7k 1/4 A, X3
R TEJRNE A 2T B30 ) i B RS TE ST A AT . FORBERLR F J-H-C BERY, A5 18 T S A% A i A ARG 7, Y
SHCM R SCER RS B v S, BRAEAT R Il CONWEP BRAEREARY, i F*LOAD_BLAST SR4-A /MR . Fl FIEUEAE R 43 Hr
TARFEYE S TR IR A RS IR 05 b SRS A & BE B SR R 3 Ty W R SE M DRI 3R, SRR, B
A BB RN R R AR BT UIROR, A BB ORI A R A iR, BEAh, BROKJSE. R SAE R EL AT A B R XY
FCZh g w3 7 A2 W SR S, 5 SR TR L AR B A3 b R I ) SR AR A R SR A e SR TR R A LR AE R, R TN
S 2 R SRR R W UL SR BRI R B H PR ) Y B R

KA AR IR EE L (SFRHSC); J-H-C BE8S; BUH AT shIimapi; B

FESAES: TU377.9 NHEAFRERS: A XEHS: 1006-7930(2014)06-0833-06

M4 EE T (steel fiber reinforced high strength concrete, f#j#{ SFRHSC) 24L& iERE i
ONTELIE] 23 A5 B S N £ 4 i — A 2 AR ZER BT BB R, BLIA 2040 B AR £ 4ERHLAS T TR %E 956
TERGEWMY TR FWREN LA, NMREFRE AR hIoR AP ER . B4 w iR s LA
Wi AR ) WS TR, PR A B 2 8 T R E e EW ), T T RS,
U 4O TR R £ 2 7 SRR L VEAT T B T R A — A AR R, A TR R
SAIXP N AR B AR R B I AT T RIS, ST RN SR 4k i 0N 05 T S5 M e bk
MPRIBAE S s ARAT A AR b BB AT IR R L AT T BRI R AR B
WFSE, RS FRWIANAR A& BB T AR B Hisd Al s Lai SHLUXSE4B s A B AN aF e 38 har 4t
W DRI LT ARG SR AN AR GE LAY T ESE, RN YRS SRR E L PO B RE ) R

SRIERT A S AR BRALEE 2 2 2, R B8 R R T B, MHRLER R LR A R
bR ERIF H 2 Z PR BT RS R 3R PR i, A S0 20 i v SR A I A AT A AE AR K ME B, BE L 3 A
J5 5 RT DLH 3 R P RS A AL BT, BV FE R H A AR T B S ) AR A . AN Y e TR e H AT
TEAGAE B BT Sl g We) B 5 TG B 5808 LA Rk, AR SCR A FRITE I ANSYS/LS-DYNA X Hd £ 4 15 5t ke
Bt LIRAEA R A BER T B PURKEZD ) v DL T BB IR T, I BRI 2B 45 5 i DR 38 X A 3l 280 2
i, PR EIARFETE A 2R R MBI, SRR &8 R R A AR R A bR
RE AR . WIS A 4 iR s LR M pUR IR IR — @ S EM1E .

1 RETTE

B AR, R fer BN AR T 2 A =

(1) BILYEZY ERFME AR, e *CONCTRAINED LAGRANGE IN SOLID #F1*ALE
RSZIL, I RS B AR Y B S % Ty TR B R R T S ]

(2) CONWEP % ¥ J5 ¥ 5 % , ¥ Jil % %t 52 *LOAD BLAST, Mt & *LOAD SEGMENT SET .
*DEFINE_CURVE F1*SET_SEGMRNT f§ [, fn#kJifE, JTCHRE rflamieis Mg, BE-5a .

(3) PR G, ) TMS-1300° 45 B0 AR AR FE 7 U0, i SUBUAL B AT Ik

SCHR[1218 3 B 5 Bk 7 CONWEP J5 ¥k p ] St , ST BB R, Ak COMWEP 455 4%
YERCRI ML, 7ERHEF*LOAD_BLAST Hrg AR TNT Jif&, REBSS4ARE, BIERIRI T, HAr
W ERE R BN R B R R R 1, AP RfIH| % —% g-mm-ms-N-MPa.
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F£1 XEF*LOAD BLAST kK
Tab.1 The cards of keyword *LOAD_BLAST

A& WGT XBO YBO ZBO TBO IUNIT  ISURF

LR

BYA 82.19 6700 0 0 0 5 2
2 A CFM CFL CFT CFP
BYA 2.21e-3  3.28e-3 1 145

W H, WGT H%E% TNT ik, XBOs YBO. ZBO Jyi@i il x v z HII =AM bR, TBO g g
[, TUNIT JyBAArlidessi, BRIAH 2(m-kg-s-Pa), ISURF JRHERAL, BOAR 2 (LKA TNT ZHRSE),
CFM. CFL. CFT I CFP 4} 5% A itk Ayl s I W IAIRE Sy Bl R

F*2 B
Tab.2 Blasting load
i BLI BL2 BL3 BL4 BL5 BL6 BL7 BLS
Zimkg™ 05 0.75 0.85 1 1.15 1.25 1.35 1.5
Wikg 1000 296 203.5 125 82.19 64 50.8 37.04
R/m 5 5 5 5 5 5 5 5

Hopkinson F+ 1915 4E42 tH 37 5 A LA U e, 35 th RIFFEZG 835 26 LTI IRAE L, RSEAR, 78
I RE B R ACERBE b % A I, K W) B BL I B B R /W R 7P A R M AR AL B . TMIS-13000 ol il 2%
ERGINYT A S Z:
Z=R/W" )
K RAMMEEROMIEE, W% TNT YE25MRE . fE4E2 Y B8k, CONWEP i@ T+
MG B R A M R AT, BRI A ST R B R SR U P LR 2.
2 MRUEBRSHIHE
2.1 J-H-C F#jtEH
ANSYS/LS-DYNA i1 BHE RS Typelll: *MAT JOHNSON _HOLMQUIST CONCRETE, #i#f J-H-C
B, HFSEZRTRME. SR REMN, FREERGEEE R TR R EEA TR, &
B TR Y = IR GE LA KBS W ARG kA8 T B Wy e e
()RR 5 FEAMEAR RN ) (IR Mg s 2 ) it
o' =[A(1-D)+Bp"™](1+CIn&") 2)
K 4 By O N BIMBEEG o =0/ f., p'=plf, & =£/&,, oNERERNT; p Rk
JES; £ iR EAR R TR ;& N SRNAE R, & RELNAER, & REHNER.
(2) AT 5 2 DA S35 A 7 28 A SR A R 28 By R B AR -
D= (Ae, +Aw)/ (&) +p)) ©)
R Ae, B Ap, 53 R RN N AR B R AR RN AR B B &) % ) H R TR AR B 5 3OS e 7 A
F S PR RS
(3) IRZSTTFES> BIAEBLME DK B DX S5 DX K AR T ) AR ARG Rt A -

K, u OSp<fus)
P= ])lock + (Rock _])crush )(ﬂ - :ulock )/(:ulock - ﬂcrush) (#Crushgﬂgﬂlock) (4)
K+ K, + K7 > o)
Kb w AT, Py~ Mo S AREG BB AR 5 B 0 14, 53 RAORE S R RS

RUEBAS; oA EERMARBA; K K K KWHESH. B4

Hiock = pgrain/po -1 (5)
ﬁ — H— lulock (6)
1+ :ulock

2.2 S¥WHE

TR B PR SR BAR Wz, IR 2 A J-H-C AHIIR A T Holmquist B J R S 4L,
B T R B UL R B, SCIRICTR A2 57 mm i — SRR - AR B3R T S 3% K40
SF UV IR IREE IR PE AT TP A, BIAEREGE 107 7, B A AR AR S 2
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p=2560kg/m’ , BEKEE p, . =2753kg/m’, MRME E=45.67 GPa, AR 0=0.22, 3% Y=105MPa,
WL RERARIL 1 /d, =20 , BIYIBERE G = E/2(1+0) =18.7 GPa . HIRBR Bl & 1320 0 =B Be s BRI RN -
27.2u
P=144u2141 + 4874 ™)
46 (1t )~ 243 (11 +3086 (11—t )

B2 HRNRG), 1%y, =0.070, WAMP,, =387 GPa, u,,,=0.0028, P, =0.076GPa, H
K@) (6 DIHHEAIEFSEK =49 GPa, K,=-278 GPa, K,=3780.5GPa . ARIEHNL 2w iR uE T 0 dh e
G R RIS RS M2k, IR o, =0.004 . B AR IRIREE AR T=09 (14 ), T
£=03512"y f/f.=085 a =09, A=V,xl /d. s BHHSERNIHEATHRBT=95MPa. 4, B, Cv N
WA 2H55 R8I = iR e L J-H-C RS HIBUE, Snac Div Dy ZASEEEMEBA, BFEXS
B8, BAFAR J-H-C AR 2800 3 fin.

% 3 SFRHSC B9*MAT_JOHNSON_HOLMQUIST CONCRETE £#
Tab.3 Parameters of *“MAT JOHNSON HOLMQUIST CONCRETE for SFRHSC

o A& RO G A B C N FC
PUE 2.56E-03  1.87E+04 0.93 1.6 0.008 0.79 105

2 & T EPSO EFMIN PC uc PL UL
BUE 9.5 0.001 0.004 76 0.0028 3 870 0.07
5 SFMAX DI D2 K1 K2 K3

k3 HUE 7 0.4 1 490E+04  -2.78E+05  3.78E+06

Ve RHETRI R, ARSI EATRAL, b A By Cv Ns Dy KRR EN G RAVERE.
T JH-C BERA SRR SR FS 5HSTRBTH R, HI00 JBEEH & 2 5 5
*MAT_ADD_EROSION it JBUHEN] , A5 FAA R B A8 S S B 5]

3 HERRE

A5 8 W R R TR U REHE T X LIRS, 255 SCHR1OTRISC R [20]H Hidesiet i RSH B i, A
SOFTRESLRARHIBER LT R SF IR 4, W hX ISR X R d, S5A F = 4E LK .50 SOLID 164 #%
FABLRHE R BER S 23 A%, WA% /N 20 mm. il RS FRYEEESL 1/4 -
B, SR RDUESE, LGRS R H B, KRR A EAE

BRAAABERS R Ak, B x BOET 1) b, BIELGE 1 BN .
R4 BEHERBUARYT

Tab.4 Geometric dimension of numerical wall models

piagia him [/m dim h/l

Wi 3 5.1 0.2 0.59

w2 4 5.1 0.2 0.789

W3 5 5.1 0.2 0.989 N
w4 3 5.1 0.3 0.59

W5 3 5.1 0.4 0.59

Y 1 BRTARETEE
4 *i*u\gﬁ%ﬁ*ﬁ Fig.1 Sketch map of finite element mode

W4 W1 Hafhge BLI~BLS J\FRYEFEAE I FIZ Rz, Hep3iaiEess ik 0.5 mkeg'”, 0.85
m/kg'” Fi1 1.0 m/kg'™ i X 16 (8% 2 B A0 2.

WL EA M BIRIE S RI, M AHE 2<0.5 mvkg' IF, MALRZ b ny DLB I 16 3 kb
BREBEE G, RAETIVROR, BRI HET AR, M0 BA R K R R T
B H A MR B RR , AESE A B SRR R AR T IR, LR TR HIRER; MIraEEwE 0.5
m/kg'®<Z2<0.85 m/kg'” I, MIfRAE ST EEAL B AR AN BOTRAK, AR LS, I LS A D IEA,
BEAMERIE s v th e A i BT RS T, SRR R S B b O e BRI R S 4, TR LR T B RR 5
LPABERTE L 0.85 mkg'’ <Z< 1.0 m/kg'” I, MIPRTERRIERT SR F S h R B TS MR TE, 3 HE R
AL A T R AE, IR ORI, SEREAL RS T BOATE AR, TEMIRE A R AR R OR
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Wi P AR IR T, B SRR, BT S BOR. LA ISR 2> 1.0 mke'” if, R

(@) 7=0.5 mkg" (b) 7=0.85 m/kg"”? (¢) Z=1.0 mkg"
2 BPLTRE X ARUBEE

Fig.2 X direction displacement contour of the center node of the wall

HE L SCRRI20] IR AR KA 4% P AR RS PR B 2T 44 e SR TR B LSRR , b At 0 9 TR 6 030
DU MR, BERULBUR AR I LR N M TREE LR G 50%, DRIBbERZ MR aE L0, HNEF4E R o i
T HA W B AR UR I

5 SHSHh

51 EEEE
HkatE Wis Was WS 5K DU R 2 2058, 72 BLS f sk P T2k i v 35 s X O I A it R i 2o 3.
WE S A TS L B3N, SR T MR U RE ST, DA 3 vl DU H s LR A B B s/, A 10.76
mm, 4.26 mm, F|2.30 mm, FHEEEEREMIEIC, 55 0AE B 5 0L 0 I () 45, o S - R e 9
AN TR, SRR RE RIS A ROt B 5 T HLIRAE ) .
5.2 ARFH
X W1, IEMAFEEL R, B TEDGAE S T2: B R W E S R 35 T3
SR =N SLLR . AE BLS ff A HE T B R BRI 5 X 5 GRS I AR i e A ] 4.

15¢ 20

10f

-15 N 1 N 1 N 1 " 1 " 1 " I 5 -_‘_.T3§fié“ N

0 10 20 30 40 50 60 BT 0 20 30 40 50
Fif [E)/ms B [)/ms
3 FRIEGEER A OEHEmS B4 FRELREHNNMBHIZNE
Fig.3 Displacement time history curve of Fig.4 Displacement time history curve of
different thickness different boundary conditions

2008 T, BRI IEE BRI T i, AORMEA 10.76 mm, A E 2l 1y i Rz Ak T ik A8 A s
A L0 T2 B, SRR AR 1) 2 SRR Si, I ELSZ BERHI — /N 23 B0 R A T Bl 5 rhde AL
B 7.60 mm, /INF T1 AREAE T BT AL AR, PR BRSO AL L RAE BLE AL, <2 R i B
TCRIBERNRE 7 — R A i i B R 20 00R T3 I, SOMEAL LR IEAE IR ] 14.86 mm, 5 rp %54 10.02 mm,
JRIB W AL To T B G, HoR =30 RS A B/ R BT . S ADRESCERY, WURBUA T S AR
o 30 47 3230 A S JRE R A RS SR AR T 1523, AR MFERE A TR, 2RI /INETR 7 BT R B R R AR
RER RO T —EHIMER, FEFFE RN, (BN, [ L0 TR AR 22 A
NP INE SRR
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5.3 S5t

Bk Wis W2 W3, 7 BLS f 8 4fF T A MAATA R R R, HEHY & X 05 A A2

LanE s.
0wy 100 r —+—BL3
25+ —W?2 - _BL4
20 ——ws3 80 F =+=BLS Il
. —-—BL6 -
ol e
g 5t St e
3 el
= 3 <90k L
10 AN R AN 7
13 ’ %ﬁff:ffx"")&%f N\ T\ﬁ‘f SA A
-20 20k -\_\././
25
-30 - - L - - ) -40 ' : : ' ' ;
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5 TRESLEEBRiZhE
Fig.5 Displacement time history curve of
different depth-span ratio

6 EHT&EEREEMABEhE
Fig.6 Displacement time history curve of
different scaled distance

BEELE R LR, B ALABIEEIE G, M 10.76 mm, 16.63 mm, F|22.58 mm. WjEHEHEIK,
Bl W35 R BERRER , 3 3 fpe I [ g o TR, LS S SR DA R 1 X A MRS T 2 A
RLBYSEMIRT , %50 PR AR AR A U BT I A T LY

54 HEEE
bt W1 72 BL3y BL4y BLS\ BL6 DPURA W46 BE 2 A A0 N AR B v AY 58 X T I ALRS IR it 2%
WK 6.

fE BL3 fif 3k R, MR A BN, Bl e X iy B AT 25.110 mm NS, THEAE X
HIETT ) EARS R4 K, X2 CONWEP in# 7 2R se 2RI AE MBI RY, MAEZ57E X HilE
J7 T BB AAE R & AR BRERT, whvkii BE AR I B v 1) X 97 5 R AR LRSS AR AR R
FEAGRSHRIE, &I X GhE T AR, I ELR S AL B R AR, B B EOR I R, T
JETERE AN ERBERE RS, ek tktife X IEJ5 1M B3GR, BL4. BLS. BL6 BJEMTER T, MEEH
BHES MR, MO E SN, I HAGEE P ETE R N R E ksl . PR3 A 6 B TR R e SRR
T 3R AE R T 9 3l i A AR W S G R
5.5 BUESERIEHE

SCERIOTAIE BE 12240 K C100, AREFAERTR Sy 3% My AN £F 4 = Stk 8 T AREA T T RIS, B 53
o 31 SR ST PR, R ASSCH ) CONWEP iN#AE A K J-H-C AHRME XS H T T BUE B
L. BERIEE RS IR A AT R B -

(1) BAEAER b HE B ) AR AN T 26 v s R 6 b A S8 bk S5 R B A%, WOR I IO 38 3 St 1 4
YEP SRR T 99% A .

(2) MRS T B IE S SRR AT, RIS B IR 7 213 nvs®, ACSCHERRAE B
A 8 506 m/s”.

(3) IREAIME 5 BRI MRS R EARAF , 2RI R R AR TR b, SRR, BT
K/NA 38 e x 13 e, M1 AR R , T BB A Ay TO 3 42 A 162 % A& Y B4R A 400 mm, ¥4 200 mm
Mg, I HAEFERR S VG I & A T W3, FER & ERARRIR.

A LA SC A BB AT TR 58 158 SRR C100, SRR Ky 3% i 0 £ 4t = s vt T 2 1E
{EIETAR

6 it

AT TR YR iR e T 1/4 S AR ROTER UL, RA J-H-C APRHEERL, RIS 45 Rt
T & A AT A R iR e L AORES 5, CONWEP SRR RUHAT NG, FF 51 B S0 AR
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W, VHET AR R AEAR R AT R 2D 2507 -

(1) 3Chkep % SHPB RS 9 S BUR N BUE 4 Wb TR, (X S S UR T A %5, AL
AR5 B J-H-C B S 08 A TR R RN, B TIRAES Hr b 5 A8

(2) BEMMATERMERT S FIBOR B BB, M SIS Z2<0.5 mkg'” If, JETRILIRER; L7
SEEE 0.5 mkg'P<Z<0.85 mkg B}, JBTAHHIR; M7 A 0B 0.85 mkeg'*<Z< 1.0 mkg" i,
BT MR ; YA IEE 2> 1.0 wkg' B, JE TR .

(3) XK RS B R BT A BB YA S B AT T AT, BEIUSE . B/NEES H
X85 S PR I S 240 5 T AR 480/ O BT L 5 0 2 R MR A IR A AR P FARR 2 2 RO %

(4) 55 [FIRRIRNE R 40 4 P RS TR0 R~ I BRI A5 TR L B X BE AT R B, 0 0o o TR B LBk b ok
BN, DCHEIREE L340 50%, HA U B MHmmE.
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Harmonious but different
——The conception of the urban design in Anshan hi-tech industries
development zone

HUANG Minghua, ZHAO Tingting, ZHENG Xiaowei
(School of Architecture, Xi'an University of Architecture and Technology, Xi'an 710055,China)

Abstract: Anshan high-tech zone, as a national hi-tech industries development zone, are currently faced with severe problems.
Firstly, industry development doesn't correspond with the urban function. Secondly, there's no relation between the artificial
environment and the natural environment. Lastly, the city spaces fail to inherit the texture. The article takes Anshan hi-tech industries
development zone for example, and tries to design a "Harmonious but different" environment. By building bridges between partial
and the whole function nations macroscopically. The artificial environment and the natural environment should be highly interrelated
at the medium level. Anshan city texture should be inherited at the microscopic level. Thus a harmonious and distinctive urban space
environment can be created finally.

Key words: harmonious but different; urban design; functional optimization; landscape pattern; space fabric
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Blast response of steel fiber reinforced high strength
concrete walls based on CONWEP

LI Nan', ZHAO Junhai', WU Sai', WANG Juan', SHI Mingjun*
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Abstract: The dynamic response and failure pattern of the SFRHSC wall under explosion load was simulated and was analyzed by
using explicit dynamic finite element analysis software ANSYS/LS-DYNA. The 1/4 wall model is established, and the J-H-C model
was used as material model which considered damage and strain rate effect. Model parameters were calculated by using the test of
literature data, explosion loaded by CONWEP explosion model by using *LOAD_BLAST keyword. Different failure modes under
different scaled distance were analyzed and factors like thickness of the wall, depth-span ratio, boundary conditions and scaled
distance were considered. The results showed that when the scaled distance was small, shear failure occurred, or when the scaled
distance was large, bending failure happens. In addition, thickness of the wall, boundary conditions, depth-span ratio and scaled
distance have obvious influence on the dynamic response of SFRHSC walls, and compared with reinforced concrete wall, the
displacement in the center of the SFRHSC wall is much smaller under the same condition, which shows the high tensile strength and
compressive toughness of SFRHSC wall is significantly enhanced the anti-explosion ability of the wall. The research results of this
article can provide certain reference to the design of fender wall.

Key words: steel fiber reinforced high strength concrete(SFRHSC); J-H-C model; numerical simulation; dynamic response; failure
mode
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