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Figure 1 Reinforcement diagram of RC

plane frame S1(mm)
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Table 1 Material properties of reinforced

R AEL J SR B/ MPa A BRIE B/ MPa 5 PR B/ GPa

HPB300 410 457 216
HRB400 431 584 201
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Figure 2 Specimen loading diagrams
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Figure 3 Specimen at failure
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Figure 4 Load-displacement curves of specimen
¥ AR EL A 3 3 % A (embedded ) 24 3 HE 22 25
FYEATREAN o TR R - A AR H TR SR 98 P 463 40
R (CDP B Y AT BT . TR A

o, =(1=-D)E(e-¢l'), k=t,c. (1)
X o, WIREELN S, N D, W8T E,
TREE B PR RE N/mm® 5 o Dy IR 3E - B A2, mm
ey AR+ IVERAE  mm,

DR T A AR A A B e R v e B 5 4 R b
ZLILG B A5 AN AL TR SR D S 4 5 s 45 A A5 R o
(M AR A R WP 5 TR o XA MR T 25
T AR R I R A A AL TR 553 ) M R R A LA
Lot AR A, 70 50575 1) 00 A8 35 B B L d IS
A3 T 0 7 A SR PR 56 R I 5 25 409 7 14 1oz A% iR
FUM PR R AZ I AW A 2. 18]S H abede” i 28 BE
Ry S O AR A3 IR O AS K G AR A B A3,
SR J3E 2 W BE A AR A 5 s SRR B D OR i IE
WIS o 5B RS o WR o =

(1= D)o XZ, 440 5 (1 1 25 ik 5 3145 & 4 d
B AR5 5 D AR R O, 244 5 1 o7 28 1k 5] b 54
Mo B BRGAS R D MM 1L E Ry ik R

- €

B S5 SR AEE

Figure 5 Reinforcement damage constitutive model
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Table 2 Concrete parameter settings in ABAQUS
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Figure 6 Comparison of measured and simulated date

about load displacement curves of specimen S1
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Figure 7 Stress cloud maps of specimen S1
when collapsed
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Table 3 Reinforcement arrangement

P kb BB A/ %

4 IR b I
MY1 1C10+2C8 2C8 0. 87 0. 49
MY2 1C10+2C8 2C10 0. 87 0.77
MY3 1C10+2C8 2C12 0. 87 1.12
MY4 3C8 2C10 0.74 0.77
MYS5 3C10 2C10 1.16 0.77
ME1 1C10+2C8 2C8 0.87 0.49
ME2 1C10+2C8 2C10 0. 87 0.77
ME3 1C10+2C8 2C12 0.87 1.12
ME4 3C8 2C10 0.74 0.77
MES5 3C10 2C10 1.16 0.77
MD1 1C10+2C8 2C8 0.87 0.49
MD2 1C10+2C8 2C10 0.87 0.77
MD3 1C10+2C8 2C12 0. 87 1.12
MD4 3C8 2C10 0. 87 0.77
MDS5 3C10 2C10 0.74 0.77
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Figure 8 Reinforced stress cloud maps of MY2,ME2,MD2 when collapsed
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Figure 10 Contribution rate of collapse resistance

of each mechanism stage of different models
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Figure 11 Load-displacement curves of different models
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Figure 12 Contribution rate of collapse resistance of each mechanism stage of different models
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Figure 13 Load-displacement curves of different models
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Figure 14 Contribution rate of collapse resistance of each mechanism stage of different models
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asphalt mixture were studied. The high and low temperature properties, water-stability properties, self-healing
and fatigue properties of SEBS modified asphalt mixture were evaluated by the rutting test, beam bending test,
water-stability test, and four-point bending fatigue test. The results showed that dynamic stability increased
with the increase of the SEBS content, and the increase was small when the content exceeded 4%. The incor-
poration of SEBS could significantly improve the low temperature performance and water stability of the asphalt
mixture after freeze-thaw cycles. The fatigue life of the modified asphalt mixture was reduced, but the initial
stiffness modulus was significantly higher than that of the base asphalt. After self-healing of secondary loading,
the late modulus of the modified asphalt mixture and its fatigue life were significantly higher than the base as-
phalt mixture. The incorporation of SEBS could significantly improve the road performance and self-healing life
of the asphalt mixture, but the increase of stiffness modulus, thereby reducing the initial fatigue life of the
mixture.

Key words: SEBS; high temperature performance; low temperature crack resistance; water stability; fatigue

resistance ; self-healing
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Analysis on Factors Affecting the Capability of Collapse of Reinforced Concrete

CHEN Weihong', LIU Fanghao', QIAO Zehui', CUI Shuangshuang’

(1.School of Civil Engineering, Fuzhou University, Fujian 350108, China; 2.School of Civil Engineering, Fujian University of
Technology, Fujian 350108, China)

Abstract: In order to examine on the factors to collapse resistance of the structure, the ABAQUS finite ele-
ment model was firstly verified and calibrated by using the progressive collapse test results of the two-layer con-
crete plane frame. Then 15 three-story and four-span concrete plane frames were established to carry out the
progressive collapse analysis on three parameters based on the verified model. The parameters included the fail-
ure of the middle column of the different layers, the reinforcement ratio at the bottom of the beams, and the re-
inforcement ratio at the top of the beams. The results showed that the lower the floor where the failure of the
center column is, the more difficult the catenary action is to play a role. The improvement of the reinforcement
ratio at the bottom of the beams had no positive effect on the catenary action. The catenary action of the struc-
ture was weakened when the reinforcement ratio was too high. The increase in the reinforcement ratio of the up-
per part of the beam could significantly enhance the catenary action of the structure. The energy dissipation at
the catenary action accounted for at least 70% of the total energy dissipation during the collapse process. Thus,
the contribution of the catenary action should be considered when evaluating the structural robustness.

Key words: RC frame structure; progressive collapse; catenary action; column loss; reinforcement ratio



