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Abstract: In order to study the contact explosion resistance of ultra-high performance concrete (UHPC), 24 contact explosion
experiments were conducted. The target slabs were cast in UHPC with or without reinforcement, and the compressive strength
grades of the UHPCs were C120, C150 and C180. The slabs were laid on supporting ring beams and the back faces of the slabs
were free. The TNT was placed on the center of the front face. The size of the target slab was 1.5 mx1.5 mx0.3 m, and the
main reinforcements were @12 HRB400 with 200 mmx=200 mm grid distance. Based on the experiments, the local failure
characteristics of typical reinforced and unreinforced target slabs under the shock of different explosive weights were
quantitatively analyzed, and the critical collapse coefficient, compression coefficient and explosion crater coefficient of the

UHPC slabs were obtained. The results show that, at the same explosive weight, the damage degree of the UHPC slabs
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decreases with the compressive strength. The higher the compressive strength, the smaller the compression coefficient and the
explosion crater coefficient. When the reinforcement ratio is low, it has little effect on the front crater size and the back
collapse damage degree of the UHPC slab, but has a certain role in reducing the residual deflection and crack width at the
bottom of the slab. For the UHPCs in this paper, the critical collapse coefficient of the C150 slap is the smallest, no more than
0.251 m/kg"?; and the C120 slap and C180 slap are similar, no more than 0.285 m/kg"”. The critical collapse coefficients of the
C180 UHPC is not the smallest because there are more steel fibers in the horizontal direction than in the vertical direction.
When designing or using large size UHPC structures with high fiber content, special attention should be paid to the material

anisotropy and the changes in structural mechanical properties due to the directivity of the fiber distribution.
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Table 1 Parameters of the UHPC slabs

ok PR %/ MPa HUHE L/ MPa A
C120 125.2 7.12 5
PC120 125.2 7.12 5
C150 157.7 8.18 5
PC150 157.7 8.18 5
C180 182.8 9.34 4

1.2 H&
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Fig. 1 The experimental setup
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Fig. 2 Typical local damage of the UHPC slabs
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Table 2 Damage states of the slabs
E T G
K1 Zyit/kg
HAi%/m TR /m FAPeE /mm REYUT/mm BABE A
C120-1 1.6 0.320 0.088 16 — 1245, i 963.5 mm
C120-2 1.8 0.315 0.092 28 — 14%%, 569.9 mm
C120-3 1.9 0.340 0.094 — 90x 140715 14%
C120-4 2.0 0.330 0.095 — 350x250%£60 174
C120-5 2.4 0.375 0.099 — 620x780%£105 184
PC120-1 1.6 0.328 0.092 10 — 114, ¢ 561.9 mm
PC120-2 2.0 0.360 0.098 28 — 1355, B 582.4 mm
PC120-3 2.1 0.355 0.100 — 40507830 154
PC120-4 22 0.350 0.099 — 70x105%35 165%
PC120-5 2.4 0.360 0.102 — 100x2003%60 16%
C150-1 1.6 0.285 0.076 8 — 6%, % %i2.0 mm
C150-2 2.0 0.305 0.080 30 — 1145, 5 563.6 mm
C150-3 24 0.360 0.084 49 — 1345, & 587.5 mm
C150-4 2.6 0.355 0.088 — 380x630%£70 134
C150-5 2.8 0.345 0.092 — 690x900%130 15%
PC150-1 1.6 0.273 0.079 9 — 8%, i $i2.0 mm
PC150-2 2.0 0.320 0.080 15 — 114, 562.2 mm
PC150-3 2.4 0.343 0.083 22 — 14%%, $c563.8 mm
PC150-4 2.7 0.360 0.088 — 230x470%K55 14%
PC150-5 3.0 0.370 0.092 — 370x460%65 14%
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Table 2 (Continued)
ETf G1]
W Zjhi/kg A
HA%/m VREE/m FIAFEE /mm YRS /mm FBESAR

C180-1 1.8 0.273 0.070 22 — 10%%, 5¢983.54 mm
C180-2 2.0 0.285 0.075 150% 145750 124
C180-3 2.4 0.305 0.078 — 650x7357%95 13%
C180-4 2.8 0.340 0.086 — 705x895%%110 15%%

2.2 IEHEBEEBBIAKRT T
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L — K 100 mm A7 5 4K, L b 3 o
T2 25 () — A T S I 2 e, 8 2 R A AR
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AL LA R B KT 0.995. A
2y, UHPC A 1 T B YRR B BE A Ak i J3E 11
PLFFT 9% W% UHPC Bros B 1Y 32 55, UHPC
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Fig. 3 Fitting results of the compressibility coefficients
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Fig. 4 Fitting results of the crater coefficients

042201-5



5 42 45 B, 25 R P AR BE 1 IR 25 R A E A ] 23R T o4

PR HSCHR [21-22] R SCoc 645 onT 45996 3, T 0 e AR TR Bk 19 & AN K, /N T C40 AT TR BE A
C100 N 2T 4 1R %E 1 1%, UHPC IPTIRPERE B0
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Table 3 The front face anti-explosion parameters of the slabs

o k(m-kg™?) K, /(m-kg ")
CAOTR R B > 0.433 0.13
C1005£F 2 iR B 01 0.333 0.12
C1207 i M RE TR EE 1 0.265~0.269 0.113~0.114
C1507 i M RE TR EE 1 0.243 0.097~0.098
C 180 i Mg TR EE 1 0.222 0.094

23 BHEBREBBIMRA S

P2l KRS, UHPC I 25 B 9 I AR 38 R B0 2 0 A X2,

Ko =(H+e)/y/Co )

Krp: K, MG FRIR AR, HOERERE, C, MG AR TNT 2y & $ZMlki e d, il ity
FER VT IR R %) SRR R G I, X 7 ) R R RN R I R AR R A S MRk [23] AT 4R IR
BE BRI I PR R R 4000.32 m/kg'”, I UHPC BYARKEIG PR 30 R ECH 0.3 m/kg'?, I X1 9 24 £y
1.6 kg, ML %E 21 F UHPC I 25 M A B PRASRAIE, 12847 48 in s ek 20> 25 i, 38 3T UHPC I 5 7% 358 A R Bisf et
N 24 6, DT 2 UHPC A9 K I 2 30 R BB E VI L

H & 2, B A 1 75 00 00 Ak T 8 U B B A R R DR A 22 [, 2 20 i R R ™ o A
Xof 7 S5 00 PR AL 1 5 M A/ ARG A 1 B AR AR T A — 2 IR VR T, i/ 1 W 100 ) 4 6 3 R 84 5 5
JEE , XF e AV 114 2 A 2 285 i o e 81) — i P R A FH

X TFHRRE R IR SRS, 7T H R 2 e As %4 UHPC BURMIEREHRN
th EX{E?E lﬁ ﬁﬂ?: Cl120 ﬂﬁ@ﬂﬁﬁ ﬁtﬁ:ﬁ TNT %i Table 4 Critical collapse factors of the UHPC slabs
KT 1.8 kg 2 il kg e 5] 8 T4 M LT I 2 o K/mke ™)
R, 76 TNT 25 AR /NT 1.9 kg £ il kit g T 12 02780283
FRAE R SR IR IS AN, DR sHbR R 22 B e SRR I 1 1 e 02670272
XFREAY TNT 2548 4 1.8~1.9 kg, 1= (1), A5 150 0.243—0.251
FRIEIG L2 R B K, 0.278~0.285 m/kg'?, PC150 0.238—0.251
[ R, n] 45 C120 FCAGHEMR . C150 4k . C150 Fic 180 0.272~0.285

FilT HE A RN C180 HE Al 114 5 K Wl 5 7% B R A, UL
* 4.

H1% 4, C120. C150 F1 C180 ## & UHPC MYRKE I S48 R ECH 0.238~0.285 m/kg'”, C150 # ik
TREE T AR VI BLRE 3 R B/, NI 0.251 m/kg'?, T C120 A1 C180 #8 & 1 RE TR BE + 1 S8 1E I ALz
W RBOHGE, AEid 0.285 m/kg' . 5 B HE i A C180 #8 = M BB IR BE L i B ME R I B - AN R il i), H
Jirt DAL AR X F A 8 B S A B, 22 A BT IA R : C180 AN AR AR AR TR 4381 (5% ) e i, A6 HilA/E R R A4 it B
BRI LT AR S A B4, DI IR SR AT 1 A B ) A 4R 485 , A1 385 1) iR 2l 4 K38 43 Ak T 7K g, ik
{4 PN T 2 53 A 5 ) B 22 b A [ T 7K P43 A, ORI B 7 25 M R G /MBS e S O, (B T Hu b K RS
O Wl G B T A S L1 VA0 ] 2 A B i L S E W L D VAR5 RO AR E
U IE R IR AT I R R o FERIVELT 4 & i B (R BN BUR/NT 5%) B R R SF UHPC #4146, 7 455
IR FH £ 4k 53 A1 09 7 1) R R R L 7 28 PR RE 1Y) 45 1) S M, DL Sl AR A ] Sk 5 A A 5 4 7 27 P g
A4k

042201-6



5 42 45 B, 25 R P AR BE 1 IR 25 R A E A ] 23R T o4

3 & it

FFXF C120, C150 1 C180 45 3 AR &E 15 i S 94tk 24 i UHPC Il 23 BT Ji& 17 422 fnk o X Jeg 35 %) BB A
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e — 7 IR VR, RIUs/ I  TR Ax e J3E . S48 B 1 A 488 0

(3) il £ 19 C150 $EAR A9 B KR I R 30 R 8k /Iy, AN I 0.251 m/kg'™, C120 FT C180 HHU AR (1458 45 1l
I RBOHIE, AR T 0.285 m/kg'™s ZEHIVELR 2 & s (RFMBUR /N T 5%) 19K R SF UHPC #{4:H,
I AR 5 R 2T 453 A B 5 Il 5 LR AR [l S M RS ) g PR R B A8 4k o
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