Fa3E H 1 Wode TR K e R (A AR D Vol. 43 No. 1
2026 42 H Journal of Hebei University of Engineering ( Natural Science Edition) Feb. 2026

XE4HS :1673-9469(2026)01-0033-07 DOI:10. 3969/j. issn. 1673—-9469. 2026. 01. 005

i el A7 X A B 97 R S SR R 12 A
R G55 R
(O FREPGE R AR T RS 1247 0 5 AR L 2 E R E SR E L AR E 050043)

FE., AT FRIBEEG M XA TS P LB X M6 £ R Z AT eIk, R
JA LS-DYNA #4435 7 FRIMERF 37 M 69 A TR TR FFR T RE A HAL B A B3 Mo kit &,
3] T AR EAARAE G FEREIIE o T AP b F 5 TH P MG BOREX, AR AN R
MR LR E RN BEFAEARE LA R, BodEPHH P, B Mag kAT
KT EABaELT; F ot E T B FHAGEERSE, B ML ETRR, %
T E P ARG NG RRRE TR A BT EPEE AR L AR DR T E
D5 PRI DA G HOR, P E R G BB, DAL E S AR R AL R
BREN MR B SR

KR FRIEE 3P LS-DYNA ; A8 5 #7 ; % 2058 2 5 sl 3R BE X,

RESES U417 1 SRAARINAD: A

Effect of Impact Position on Failure Energy of Semi-rigid
Protection Barriers

AT Qinghua, YAN Xin, MA Wenfang, HU Jiahuan
(State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures,
Shijiazhuang Tiedao University, Shijiazhuang, Hebei 050043, China)

Abstract; In view of the current situation that the relationship between the failure energy of semi-rigid
rockfall protection barriers and impact positions has not been accurately studied, LS-DYNA was used to
establish a finite element model of semi-rigid protection barriers. The failure energy of the protection
barriers at different impact positions was studied, and the energy dissipation laws of steel strands and
steel columns were obtained. The damage modes of the protection barriers under various impact condi-
tions were analyzed. Research shows that steel columns and steel strands are the main energy-dissipating
components, and friction and damping account for a small proportion of energy consumption. When the
rockfall impacts the center of mid-span, the failure energy of the protection barriers is greater than that
when impacting the side span; when the rockfall impacts the center of mid-span and at a high longitudi-
nal position, the failure energy is the maximum, and when the rockfall impacts at the bottom of the cen-
ter column, the failure energy is the minimum. The steel columns are easily damaged when rockfall im-
pacts the center of mid-span and the steel columns; the side columns are easily damaged when the rock-
fall impacts the bottom of the side spans or other low longitudinal positions; the steel strands break easily
when the rockfall impacts other high longitudinal positions.
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Fig. 1 Model of semi-rigid protection barrier
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Tab.2 Comparison of test results and simulation results
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Fig. 2 Rectangular coordinate system of semi-rigid barrier
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Fig. 4 Stress distribution diagram of beam section
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Tab. 3 Damage locations and failure modes at different impact positions
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Fig. 5 Failure energy at different impact positions
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Fig. 6 Energy absorbed by steel strands at

different impact positions
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Fig. 7 Energy absorbed by steel columns at

different impact positions
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Tab.4 Energy absorption ratio of each component
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