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Analysis of Impact Response of RC Beams
and Influencing Factors
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(1. State Key Laboratory of Subtropical Building Science,South China University of Technology, Guangzhou,
Guangdong 510640, China; 2. School of Civil Engineering and Transportation, South China University
of Technology, Guangzhou, Guangdong 510640, China)

Abstract; To more accurately investigate the dynamic response of RC beams under concentrated
impacts, the nonlinear dynamic response characteristics of a clamped beam were numerically
simulated by the finite element analysis software ABAQUS with the consideration of the strain
rate effects of concrete and steel bar and the influence factors such as the height of the beam
section, the reinforcement ratio, the contact area, the impact velocity and mass of the hammer.
The results show that the contact area and the impact velocity have evident influence on the
impact load and the structural displacement, the height of the beam section and the reinforcement
ratio have limited influence on the response, and the mass of the hammer has little influence on
the impact loads.
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Fig. 1 Rebar arrangement and geometric parameters of beam
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Tab.1 Dynamic yield strength of steel for different strain
rates
e . fva/MPa
AR & /g1
N /s HPB300 2  HRB335 % HRB400 %
1071 412 442 486
1 433 460 498
10 453 478 509
102 474 497 521
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Tab.2 Dynamic strength and critical strain of concrete for
different strain rates
é/s 1 fu\/MPa fld/MPa €cd/ X 106 e/ X 106
1071 33.3 2.92 1394 144
1 37.5 3. 06 1349 154
10 39.8 3.19 1304 164
102 42.2 3.33 1258 174
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Tab.3 Maximum impact load and maximum displacement of

beam for different beam heights

R [0 R SR U T - N R A SN A 2

o RE]
H/mm p/% Foax /kN U inax/ mm

H, 400 0.68 1440 9.3
H, 450 0. 65 1406 7.3
H; 500 0. 66 1446 5.4
H, 550 0. 68 1422 4.8
H; 600 0. 66 1420 4.8
Hg 650 0.71 1482 4.7
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Fig. 2 Time-history of impact load for different beam heights
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Fig. 3 Time-history of mid-span displacement for different

beam heights
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Tab.4 Maximum impact load and maximum displacement of

beam for different reinforcement ratios

g R REE R B R
%/mm p/% me/kN *g Ume\x/mm

R, 2418 0.68 1440 9.3

R, 2420 0. 84 1435 7.2

R; 2418+1416 0. 95 1406 7.0

R, 2422 1.01 1446 6.8

Rs 2425 1.31 1468 6.8

Rs 3422 1.52 1444 6.9
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Tab.5 Maximum impact load and maximum displacement of

beam for different contact areas

o A wpds o W fE 5 rh i KA
W5 a/m )
A/m? Fax/kN U max/mm

Ay 0.2 0. 04 1440 9.3
A, 0.4 0.08 1981 7.4
As 0.6 0.12 2313 7.3
Ay 0.8 0.16 2 448 7.3
As 1.0 0. 20 2602 7.3
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Fig. 4 Time-history of impact load of beam for different impact

velocities
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Fig. 5 Time-history of mid-span displacement of beam for

different impact velocities
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Tab. 6 Maximum impact load and maximum displacement of

beam for same impulse

- : Foy imax/ Uy, . max/
whiE I/ g Foax/ ; U max/ ;
(kgemes ") kN Fo imax mm U, max
1 543 2.0
400 0. 89 0.74
m 607 2.7
vy 719 4.8
800 1. 00 1. 17

ms 719 4.1
3 1440 7.9

1200 1. 95 1. 30
ms3 739 6.1
Uy 1574 11.9

1600 1. 84 1.57
my 856 7.6
5 1622 18.8

2000 1. 86 2.16
ms 870 8.7
Vg 1837 21.4

2400 2.07 1.74
mg 887 12.3
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