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Tab.1 Test phenomena and corresponding damage indicators
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Tab. 2 Condition combination table for joints
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HF-0% 100% 2¢6 - -
HF-0.5% 100% 2¢6 0.5% 3:7
HF-1.0% 100% 296 1.0% 3:+7
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Tab.3 The mechanical performance

of EC-RAC(unit: MPa) o
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HF-0% 36. 21 24,22 2.43
HF-0.5% 37.32 24. 96 2.59
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Tab.4 The mechanical performance of steel bars(unit: MPa)

Mg Al JERIRERE O BWERIRE s (X10%)

HPB235 6 336 512 2.12
HRB335 ®18 429 567 2.00
HRB335 D20 463 628 2.02
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Fig.2 Test of seismic performance for frame joints
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Fig. 3 Destruction of the joints with different mixed fiber contents
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Tab.5 Characteristics load of each joint(unit: kN)
IE 1] i 1]
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P, + P+ P+ P+ P,— P',— P,— P,—

HEF-0% 30.01  48.77  56.34  45.57  29.99  42.11  50.64  42.54
HF-0. 5% 34.99  49.41  57.38  48.45 35.01  45.95 53.11 44.74

HF-1.0% 40.03  56.45 68.42 56.72 39.96 52.99  66.07  53.45
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Tab. 6 Characteristics displacement and ductility coefficient of each joint (unit: mm)

A.v Au A
P s, 5. ey
+ —~ + — g
HF-0% 27.58 26. 20 100. 23 101. 20 26. 89 100. 72 3.75
HF-0. 5% 25.37 25.59 105. 08 104. 27 25.48 104. 68 4.11
HF-1. 0% 23.19 22.47 98. 69 106. 69 22.83 102. 69 4.50
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Tab.7 Test damage indicators for each joint

A4 A=20 A=40 A=60 A=80 6=100 A=120
HF-0% 0.15 0. 30 0. 60 0.75 0.95 1. 00

HF-0.5% 0.05 0. 20 0.55 0.70 0. 90 1. 00

HF-1.0% 0.05 0. 20 0. 50 0.65 0. 80 1. 00
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Tab. 8 Fitting parameters
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Fig. 6 Coefficient of displacement and fitting curve Fig. 7 Coefficient of energy and fitting curve
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Tab. 9 Error analysis of damage indicators for HF-0. 5% specimen

W A=20 A=140 A=60 A=80 A=100 A=120

AN EAE 0.0992 0. 2360 0.5246 0. 6882 0. 8394 0.9828

2456 0 ) 0.05 0. 20 0.50 0. 65 0. 80 1. 00
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Study on Modified Park-Ang seismic damage model for interior
joints of enhanced recycled aggregate concrete frame

FAN Yu-jiang', YU Bin-shan?, LU Yuan-long®, WU Qiang-feng®*, SUN Ke-qing*
(1. Chang’an University, School of Architecture, Xi'an 710061, Shannxi, China; 2. Northwestern Polytechnical University School of
Mechanics, Civil Engineering and Architecture, Xi'an 710072, Shannxi, China; 3. Xi'an University of Architecture and Technology.
School of Civil Engineering, Xi'an 710065, Shannxi, China)

Abstract: Three full-featured reinforced interior joints of enhanced recycled aggregate concrete (EC-
RAC) frame were considered in the low-cyclic loading test. The evolution process of seismic damage
was studied, in which actual damage state and damage index were also determined. Meanwhile, a
modified Park-Ang dual-parameter damage model was proposed, since the traditional model could not
accurately describe the damage evolution and cumulative behavior of the EC-RAC frame joints after
loading displacement greater than 100mm. The coefficients of fiber term, displacement term and
energy term were fitted based on the above test results. Finally, taking HF-RAC2 as an example, the
error of the damage index was analyzed based on the developed model. The results show that the
average error is within 6 % , which means the damage model can be applied to the EC-RAC frame joints
for seismic damage and evaluation analysis.

Keywords: enhanced recycled aggregate concrete (EC-RAC); frame interior joint; damage model;

error analysis
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