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Mechanical and acoustic emission characteristics of steel-bars
truss deck under the impact of increasing
amplitude cyclic loading
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Abstract; To explore the mechanical characteristics and damage characteristics of steel-bars truss deck un-
der fatigue load, two same steel bar truss deck specimens, one static loading condition, and one increas-
ing amplitude cycle loading process were designed. By using acoustic emission technology, the four-point
bend loading tests on one way slab were conducted, and the influence of cycle loading on the mechanical
performance and acoustic emission parameters were analyzed. The results show that compared with static
loading, the elastic working performance of the specimen under cycle loading is almost unaffected, and

the ultimate bearing capacity is reduced by about 11% , with no obvious brittle failure feature, reflecting

WS B #:2024- 12-10

EETE : E KA IR T WIIE (No. SQ2021YFB2600031) ; [E 5 [ 4R 4 4 BT B 5 H (No. 52379124)

BIEEE FEER, Hd% ., E-mail, cxdongl985@ 163. com

SIAREI RERAR SRR, R, A5, W S TR S A T A TR MR AR 0 2 5 P R SRR TS [ J] . 0 D 2725 42, 2026,43 (1) :155-163.
CHEN Xudong,ZHENG Junlin, YANG Jie,et al. Mechanical and acoustic emission characteristics of steel-bars truss deck under the impact of
increasing amplitude cyclic loading[ J]. Chinese journal of applied mechanics,2026,43(1) :155-163.



156 A R == SR

F43E

the reliability of the steel bar truss deck. In addition, the strain of truss rebar shows cooperative deforma-

tion. During the loading process, the AE ringing count of specimen presents three-stage damage features

in different periods; the distribution of R,-A; value shows that the tensile cracks and shear cracks coexist

in the specimens; the tensile cracks account for the main proportion, and steel bar truss deck can effec-

tively inhibit the cracking of concrete in failure stage.

Key words :steel-bar truss deck ;increasing amplitude ; fatigue ; acoustic emission; damage characterization
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Fig. 1 Detailed drawing of steel bar truss deck
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Tab. 1 Strength statistics of concrete specimen

FEIREd F,/MPa F./MPa

28 35.7 2.65
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Tab.2 Configuration of steel bar truss
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Fig.2 Schematic diagram of the increasing

amplitude cyclic loading process
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Tab.3 Loading process scheme
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1 10 0 10 2
2 20 0 10 2
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9 90 0 10 2
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11 120 0 20 2
12 140 0 20 2
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Fig.3 Diagram of loading equipment layout
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meter and plate strain
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Fig.5 Measuring point setting of steel bar truss strain
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Fig.7 Cracks of the specimen
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Fig.8 Curve of specimen load-mid span deflection
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Fig. 10 Curve of steel bar truss load-strain
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