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Fig. 1 Plan form of model structure
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Fig. 2 Sketch of steel strand in the beam
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Table 1 Un-prestress reinforcing bar in the beam
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Table 2 Prestress degree of the beam at different sections
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Fig. 3 Sketch of profile of plane charge loading

2.6 MESH

e AR 2 R 0 o 2 i DU ) S S O RN ) A A AR ), R b RO B R RO B o Y
REEJE S TEARTE £ R 15 IR S 805 .

T 50 B it ) B S S ECH B I A S A A e o OB R S5 R SR DAY R ), TR T B9 2 2k
T R YRR v RIR S v i e X 0 A% L 2 R AR 32 e A A R A A A 8 0L AR L B2 s X VR B 4
A SRR T 5 PR A

3 MEER

3.1 £—Ma

SRR L AT T M B S s s AR i D R R AN 4 B R UEAEL R 0. 07 MPa, iX J2 X 45
PRI B e IR SR . 2 98 U R fify A 7 AR R N AR R KT 200pe . 3232 L UK G2 R T AR IR 6 4 1
AN, — Ry 200~300 e, FFEEE T AR b TR TR B - A7 TR N AR I KL 550 e B ZR P ) B AR
TCAE A N B B 25 F I 2 A SR A L S5 A 6 R AT T PR HR T LB,
3.2 M

5 M R ARG 0 A5 M AR I K T s 2R A TR L SR 7oA 0. 13 MPas SE A B 2SRk
i R AN & 5, e Y R S R LI 6~ 151 9,



182 DI A I (2005 4E) &5 20 4

0.15 0. 25
0. zo
o.1n0
_ 015
i i
E oS E oo
B = oS
0. 0o
0. 0o
-0.05 +—V—"7—""7T""T""TFT""T"7T"— -0.05 +——7—F—7F—" "7
- 4 - R - 4 - R
t (mz) tms)
B4 51 Iom s Ao OB Bl 5 55 2 o s Ao OB IR
Fig. 4 Actual air-shock wave of first blast Fig. 5 Actual air-shock wave of second blast
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Table 3 Experiment results of second blast
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Fig. 10 Undersurface crack profile of top plate & beams Fig. 11 Actual air-shock wave of third blast
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Test Study on Anti-detonation Quality
of Presterssed Concrete Structure

LI Yan-zhao'?, WANG Xiao-jun', ZHANG Xing-le*, CAO Hai’, GUO Xiao-hui*
(1. Dept. of Mechanics and Mechanical Engineering, USTC, Hefei 230026 ,China;
2. Luoyang Institute of Hydraulic Engineering and Technology, Luoyang 471023, China)

Abstract; With the fast developing of city construction, it is urgently expected that prestressed con-
crete structure can be applied to large span underground engineering designed for peace time and war
time. However, the application of prestressed concrete structures in blast resistant structure still be-
longs to forbidden field since the anti-detonation quality of prestressed concrete structure has been
known only a little both at home and abroad so far. A large-scale simulation test for post-tension un-
bonded partial prestressed concrete structure under plane charge loadings is presented in the paper.
Geometrical simulative ratio of the model 1:5 was used in the tests. The model was loaded three times
by different charges. The peak air shock overpressures in the tests were 70, 130 and 320 kPa respec-
tively. Considerable macroscopic phenomena, some key parameters, and a lot of stress/strain waves
of the unbonded prestressed concrete structure were obtained at different blast loadings under states of
elastic, a little bigger than that designed, and close to the ultimate destruction, respectively. Brief a-
nalysis of the test datum was carried out. The results shown that: (1) prestressed concrete structure
(which is made up of reasonable designing beams, slabs and posts) is of good ductility, (2) this kind
of prestressed concrete structure can be used safely as anti-detonation structure and the brittle failure
which we are afraid would not arise.

Key words: prestressed concrete; anti-detonating structure; dynamic properties; test study; plane

charge



