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Fig. 1 Drop hammer impact test setup
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Fig. 3 Finite element model of impact test
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Fig. 5 Comparison of RC cracking patterns at different impact heights
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T I SR T A A9 30 TR 6 b R A BT BE ) J R T e BT 9 B L TE R/ i o e R AR A LA O A LR
3 HC BT 5 2 S O AL 5 T Y by BE S RN B Y SRy R DR O BH B AN ) Al e AT A

015102-4



9539 % AT S e e A 2T A A IR OB A Y P BE R A5 TR A 514

AR FUL 3K A5 2] 0 B9 57 TR B - R 0 T 2 4 o3 A RN SR IS 0 B AR — 3k, S B P R il A R
XF L 28 B2 B T AR 76 8 4% A5 - b ASS 40050 A3 VR 46 - 2 A oo far 20T 1 B A i i
2.4 WHGITEE

TR I L % 2k 55 RS A AT D) TR - B T A b T 2 A4 40 AR E L DRI kA B | A T A A R
- F Ml e B9 A TR BE 1 R AN R AL A B A AR EE . M epdi R B 1.2 mo iV BT o AR A TR RE - A
SV RE 14 85 b RRE S S AR AN 7 TR . RTRLE L T SR Y 2 TR S AR AL )
T 44 43 = 2 4 A7 AE THURR RRC T 5 1/4 355 3 Ak %) 8 TR 453 405 PR 1 0 1) 0 797 5 TS 98 = [R]85 A T 3
O30 FE A2 1R A AL 5 AR Ak AR T A A A S M B TR TR R Pl T R 1 R A B R AR I TR
ol A N O E T T o S

(a) At the support (b) 1/4 L from the support

(c) At the mid—span
T

7OWHE Y 1.2 m A RC R N
Fig. 7 Damage of RC beam section at drop height of 1.2 m
o oo o 7 280 EL A R P RO B S AR P R SRR R B TR OB R A o A AR T R R A A 4R
TR R AR XA, ARG o AT B T4 1 R S B A S AR A T

i =13y 4
n-

A ad g BT PR 5 BT A B0 R H BT

SR T AT O A R A A R R AR 5 PR o E SR i TR R R R B R B (D R
B d.=0.0~0.3; (P EHI.d.=0.3~0.6; D HEEHM.d,=0.6~0.9; (DMK, d.=0.9
~1.0, A RIRE A 450405 R 2 T T 7 £ 0 T 460 403 IR0 o %) SV 8 A o2 1 G A 03 3 0 o D ikt X B
2 8 3wl VR P A Jra AL L A S T A 408 78 TR A 249 RO P 2 3 S i AN R T Ak 3R B R R B

DAt iR BE oA 1.2 me B9 T80 i) el aod 8 v A A ]l 488 EsF 220 T SR8 AT 463 47 A1 90 8 A 23 A
8 FIr 7R o B3 TR AR e G A 400 dE T e A T L O 2 ) P S R AR R S e L B B v o AR
JHOXE il 488 37 5 Ak ) TR A6 - 3 AL T AR R A o DT ) 553 1 ab A A 78T T 2 R 5 AT b o A A o 7 [ B 24
4 0 1 5 AR DI BRE T e R . A T AL 9 A YR O TR 40 A T A SR R W S B B B O 7 R A
7 BEAT 2 A

P9 25 T A 537 TR 35 e SR A AN [) 9 e v o P A AT 450 DR 9 SR A R O 1) Y 3 AT . BRAR A 4505
A AR e ety A 5 G o S R P AR T 453 47 DR AR R et R 0 A 2 R 2P
e W] oo ok A FH A9 J) 08 280 i o o 38 B2 %) 8 0 T B =, DA ke 2 e ol 67 A 9 A I R K JE
PO Foft T 50T A% A 400 A E 23531 DAy e E A AT | R A0 00 L RE AT MR O R R, PRt T TR 45 45 I
AR AT 7 12 TT LA LG 50 UL e 4 R il 4 5 R v 5 AT 48 s A e R

it B A AR B DR/ 3 MR R R (E TS A A5 R R R ARG B AR R . B0 Y I SR e
Wt 2 RS B/ N T /0 o PRI A T i 28T 5 500 9 450475 R SR B R~ sl /N T 99 o O 1 3 AR sk ol R i
e £ 5 R 5 - AL TR T 3o X i SR R A 0 e (DR S R L Sy T A AR DR/ X 99 A9 TR RE At B

015102-5



613 T i %30 %

25 W 1 A 43 A TR B R e L % L T TR EE T RS O 25,12, 5 1 6. 25 mm B RAE bk A R A4 e 1 A
B oA, Horb o = 1.2 me B 10 FHIEL 11 43 550 o8 AS () I A R ik 22 85 v g 32 ik Rty 6 R A T
P R U A B 0 o A 2 . A RO R TRT S, G2 5 v b6 32 1) s i 48 LT 58 4 3 s A 461 43 P 7 B
O 5 R 4 Wl /0 T e A /0N o LA A T 8 495 DR AR R R X L e e L it 2 D R A /N
TS, P 7R 25 B TSR BCR R SORS B J AR SCHE ST A BR AR B A RSB 12,5 mm.,

1.0 1.0
0.8 0.8
0.6 0.6
o
0.4 0.4
0.2 0.2
0
a/l
8 A [ A i %) RC 72 8 1 4514 9 7 9 AN whah v BE B RC R I 483405 9
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Fig. 16 Histories of impact force and midspan deflection of RC beams under different boundary conditions
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Fig. 22 Sectional damage factors of RC beams with different impact positions
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Performance and damage evaluation of RC beams under impact loading

ZHAO Wuchao, QIAN Jiang, ZHANG Wenna
(State Key Laboratory of Disaster Reduction in Civil Engineering » Tongji University ,
Shanghai 200092, China)

Abstract: In this work, we investigated the impact resistance and damage mechanism of RC beams un-
der impact loading using numerical simulation based on impact tests. We established a damage evalua-
tion method based on the cross-sectional damage factor with the finiteness of the impact area and im-
pact time taken into consideration, and analyzed the influence of impact parameters on the dynamic re-
sponse and damage level of RC beams by conducting examination of such parameters as the stirrups
pacing, boundary condition, impact or nose shape, and impact location. The results indicate that the
damage assessment method proposed in this study can visually describe the damage distribution along
the length of RC beams, that the end fixed constraints can effectively change the energy dissipation
mechanism of RC beams and improve the impact resistance capability, that the impact location direct-
ly affects the beams’ crack distribution and failure mode, and that the impact area and nose shape
have a certain influence on the damage distribution of RC beams.

Keywords: RC beams; impact loading; dynamic response; energy dissipation mechanism; damage e-
valuation
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