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Abstract: Engineered cementitious composite (ECC), a new type of building material possessing
high strength and excellent ductility, presents wide application prospects in strengthening engi-
neering. This thesis takes advantage of these characteristics of ECC to put forward a protection
scheme using ECC surfaces to reinforce the Small Wild Goose Pagod and improves its seismic per-
formance of ancient pagoda. Using the finite element software ANSYS, the full size of the Small
Wild Goose Pagoda is modeled via a monolithic masonry model. According to the national stand-
ard Code for Design of Masonry Structures and referencing the actual condition of the pagoda, the
degree of damage to its bricks, and the multi-linear kinematic hardening model, the uniaxial
stress-strain curve of the masonry is adjusted. The damage criterion of materials is further defined
using five Willam — Warnke parameters. The El Centro seismic wave is selected as the ground

motion input, and three levels of amplitude modulation are adopted. The maximum acceleration

O W EH:2016-08-22
ESWMB ERARR AT LB H (51178388) ; BLVT A B F T LHAIH H (14]K1420) ; 79 42 £ SURHHL R 24 70 38 £ SURHHL 5 0 5
I = I H (K01343) 5 EALAE B RH & SR 54 W BT H (13 B 192 5)
EEEN B FQ975—), B Wt B, EEAEEIR 055 68 R SY . E-mail :441937590@qq.com.,



830 o=

=

T B ¥ iR

2017 4%

values of the three conditions are 70, 220, and 400 gal. The seismic response of the model was

analyzed using dynamic time-history analysis methods, and the maximum displacement and accel-

eration of each layer are extracted. The story drift is also calculated. The criteria show that the

pagoda is seriously damaged to the brink of collapse when the peak earthquake acceleration is 400

gal. The earthquake response of the pagoda notably decreased after establishment of the ECC re-

inforcement model of the Small Wild Goose Pagoda. The analysis results demonstrated that the

ECC surface layer reinforcement can significantly enhance the overall ductility and bearing capaci-

ty of the tower, effectively improving its damage tolerance. This work provides a reference for

the practical application of ECC in ancient tower seismic reinforcement for earthquake protection.
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Fig.1 Small Goose Pagoda
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Fig.2 Finite element model
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The ANSYS masonry compressive stress-strain curve
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Table 1 The biggest displacement angle between

the layers under the earthquake

El-Centro %

AR INFE(T0 gal)  HEE(220 ga)  KFE (400 gal)
13 )2

12 )2 1/1942 1/529 1/323
112 1/2096 1/564 1/322
10 2 1/2121 1/409 1/206
9 2 1/1971 1/794 1/606
8 2 1/2139 1/569 1/339
= 1/2182 1/537 1/358
6 )= 1/2221 1/386 1/240
52 1/2451 1/1168 1/760
= 1/2823 1/625 1/400
32 1/4330 1/2579 1/1353
2 )7 1/8721 1/1804 1/958
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Table 2 Masonry pagodas damage state judgment

criterion (displacement criterion)
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Fig.4 Acceleration and displacement of each layer under the earthquake
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Fig.5 Acceleration and displacement of two models under the earthquake
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Table 3 Comparison of the two models with

parts of stress in 2.27 s
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