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Abstract: The construction details were proposed to address the weaknesses in mechanical and construction performance of
PEC beams by using lipped flanges and webs with honeycombed openings. Taking into account the influence of shear-
span ratio and stirrup spacing, quasi-static tests were conducted on three PEC beams with varying shear-span ratios
and spacings between stirrups. The failure characteristics and load-displacement curves of the specimens in different
loading stages were observed, and the mechanical properties of specimens were analyzed based on the experimental
data. The experimental results show that the castellated PEC beams with lipped flanges have good bearing capacity
and ductility, and the failure modes are concrete cracking and crushing at the root and flange edge buckling and
tearing. The shear-span ratio mainly affects the bearing capacity and stiffness degradation of the specimen, while the
spacing between stirrups mainly affects the energy dissipation capacity. Both parameters have a significant impact on

crack development.
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Table 1 Numbering and design parameters of specimens

REHE R g gmmmmm s gpe TR RIRR RRRA
L-113-3 2000 @8 113/203 648 3 398.64 367.50 227.79
L-113-2 1400 8 113/203 648 2 398.64 367.50 346.64
L-250-3 2 000 8 250 648 3 398.64 367.50 227.79
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Table 2 Mechanical properties of steel
BAAL #Z(H A2 )i(d)/mm JE B 3% E f,/MPa AL JE f,/MPa A F E/MPa
IR 5 304.3 423.7 209 678
RHYZ 6 298.7 440.9 208 457
A AR 8 273.9 409.7 206 893
HEAY% 14 238.7 364.5 203 539
AE YA 6 476.0 600.7 214 068
F fi i 8 409.5 564.4 211 557
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Fig.4 Failure modes of specimens
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Fig. 5 Hysteretic curves of specimens
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Fig.7 Schematic diagram of energy equivalence method
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Table 3 Ductility coefficients of specimens
iE ) 7 &

JRARAL AFRAL AEME
#/mm #%/mm R

A5 JEFRAS AFRAL AEME

#/mm #/mm A#K

L-113-3 21.86 76.48 3.50 2459 7238 2.94
L-250-3  21.99 76.07 3.45 23.62 76.97 3.26
L-113-2 16.34 56.21 3.44 1831 56.19 3.07
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Fig. 8 Schematic diagram of equivalent viscous

damping coefficient calculation
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Table 4 Equivalent viscous damping coefficients

of specimens

Sape/ Sanc/ Sowe/ Sove/
HHHEF (KN- (N- (kN- (kNe A,
mm) mm) mm) mm)
- L-113-3 10702 14134 10973 11742 0.1740
FR L-250-3 14365 19302 12319 11760 0.2225
* L-113-2 17575 22800 15287 17189 0.1979
5 L-113-3 15499 15661 11481 11582 0.2150
¥ L-250-3 15879 15743 9629 10376 0.2516
* L-113-2 17480 18892 13333 14368 0.2090
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Fig. 9 Stiffness degradation curves of specimens
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