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Best ECC Height Study of Cement-based Composite Double
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Abstract: In order to study the seismic performance of Engineered Cementitious Composites ( ECC)
double steel plate-concrete combined shear wall, a numerical simulation model of 3 double steel plate-
concrete combined shear walls and 12 ECC double steel plate-concrete combined shear walls at different
ECC heights was established. The best suitable shear height of the combined ECC wall was determined
by comparing the shear performance of the ECC double steel plate-concrete combined shear wall with
different shear span ratios. The results show that the peak load and yield load of ECC double steel
sheet-concrete combined shear wall are improved. The addition of ECC greatly improves the ductility
and energy consumption power of the whole structure, but ECC affects little stiffness degradation at
moderate to high shear span ratio. At the shear span ratio of 1. 0, ECC optimal height was 36 mm. At
the shear span ratio of 1. 5, the optimal height of ECC was 180 mm. When the shear span ratio is
2.0, the ECC best height of 72 mm, double steel plate-concrete combined shear wall has the best seis-
mic performance.
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Fig. 2 Steel stress-strain curve
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Tab.1 Comparison of test results and Finite element results
e e B TIRBTEL BB
R DU/ (kN -mm™) P /kN A /mm P, /kN A, /mm
DCSW1 143.73 1 091.02 12. 10 1 270. 02 18.30
DCSW1m 146. 03 897. 10 9.72 1 044. 01 18. 02
R/ % 1. 60 17. 88 19. 67 17. 80 1.53
DCSW1* 132. 50 1120.73 12. 80 1 208. 52 18. 00
1R/ % 7.81 2.72 5.78 4. 84 1.63
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Fig. 7 ECC- Composite Shear Wall with Double Steel Concrete

3 ARTERMMEEESN

3.1 KEREH-AIBMES T
3.1.1 Ik

Il 8 T 1, 4% 4 ECC i /4%t BASE &1,
T ECC AR R 2 AR T , I BR 7 B3 K
SAMERE ) R, TR B AAE fnf 205 1 7K 2 ) FRAREE 12,
(BRI LS ECC AR/, B
FHHRE LIS, I BCC AR i L A5 Fr
B SRR RS A N BRVERE 1A 2%, PRI EE
T BASE it fKBTES ) ECC BURAR-TREE T 4H-5 87
TR RE S s S ST IR IERE 4T
3.1.2 4Rl

TIF 5% AR 3 b 72 2 IO I, — 8k T [ by 28 A1
HHMZANE A ELESEIR, B4 BASE, HE1—HE4
BB 2 i 2 P LIEL 9

P 9 W] AT, 45 2 1 B4 B SRl 2R 2 S 4R S
B, 200 T sk B B Rn s 08 M [y BE AR 3L ) T
=ANBrBL, TE LB B, KRBT ES L ECC {4 4
422 e BASE 03 K s BE e b, vh s BT 285 H 1)
ECC i F1 BASE i H 4 ih&tain TE A, Ui
WILABY B AR BT 15 HkiE ECC B & TF 4 T4E, i vh
1R BT L, B B B, ECC 7R3 IR 5 M b &
FEAEFIAN R, EJR7E P B B L s , H 08 for 2K
FEAE N A I T BASE i F47G 1 w3 7, H.98
PR 5 B G, Ui ECC X AHAS T BASE

F2 BHAESHE
Tab. 2 Model Parameters Table

B RCCREL BRI R PO R b s Sk

ZFR /mm /mm /mm /(N+mm™?)
BASE-1.0 0 1200 1200 120 8 345 C30 1.0 0.5
BASE-1.5 0 1 800 1200 120 8 345 C30 1.5 0.5
BASE-2.0 0 2 400 1200 120 8 345 C30 2.0 0.5
HEI-1.0 36 1200 1200 120 8 345 C30 1.0 0.5
HEI-1.5 54 1 800 1200 120 8 345 C30 1.5 0.5
HE1-2.0 72 2 400 1200 120 8 345 C30 2.0 0.5
HE2-1.0 84 1200 1200 120 8 345 C30 1.0 0.5
HE2-1.5 126 1 800 1200 120 8 345 C30 1.5 0.5
HE2-2.0 168 2 400 1200 120 8 345 C30 2.0 0.5
HE3-1.0 120 1200 1200 120 8 345 C30 1.0 0.5
HE3-1.5 180 1 800 1200 120 8 345 C30 1.5 0.5
HE3-2.0 240 2 400 1200 120 8 345 C30 2.0 0.5
HE4-1.0 180 1200 1200 120 8 345 C30 1.0 0.5
HE4-1.5 270 1 800 1200 120 8 345 C30 1.5 0.5
HE4-2.0 360 2 400 1200 120 8 345 C30 2.0 0.5
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Tab. 3 Finite element results of bearing capacity

characteristic points of each model

R JEMefr R V(AT AR AT AR
LT 2t o
P /kN P, /kN P,/kN

BASE-1.0 938. 87 1 240. 00 1 062. 50
BASE-1.5 1202.28 1 465. 00 1 283.50
BASE-2.0 898.23 1 105. 00 909. 50
HE1-1.0 1807.56 2 175.00 1 827. 50
HE1-1.5 1233.92 1 520. 00 1 309. 00
HE1-2.0 903. 97 1 115.00 977.50
HE2-1.0 1884.06 238500  2014.50
HE2-1.5 1 280. 24 1 620. 00 1 351. 50
HE2-2.0 938. 87 1 240. 00 1 062. 50
HE3-1.0 1911.02  2375.00 2 040.00
HE3-1.5 1 249.33 1 765. 00 1 496. 00
HE3-2.0 966. 52 1 300. 00 1 079. 50
HE4-1.0 2044.80  2570.00  2159.00
HE4-1.5 1 430. 64 1 960. 00 1 657. 50
HE4-2.0 1045.17 1 395. 00 1 173. 00
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Tab. 4 Finite Element Results of Calculation of

Au Deformation Capacity of each Model

P (2) Lo JEIRGERE WAL HRFRAES

Hef A, RRIRAIES A, jv AR B M AEYE BRES o A/mm A/mm
IGAL BASE, HE RSB S th R A BASE-1.0  11.80 25.22 49.56  4.20
@%ﬁ%uﬂﬁi}é&ﬂn% 4 B BASE-1.5  6.52 13.95 50.46  5.65
H % 4 AT50, A3 T BASE 0, HE R BASE-2.0  10.17 21.32 51.78  3.11
HEVE 35 A5 BT BN, HEL 2 50 A% R 3E Pk 4R 5 T HEI-1.0  4.32 28.52 5061  11.80
180. 9% .35. 9% . 54. 7% ; HE2 Z 5| A U SiE 1 1 15 HEI-1.5 6.76 14. 84 51.79  7.68
T 147. 1% 15. 4% .35% ; HE3 Z: 1) 45 1 4k 4 i =y HE1-2.0 10. 17 26.71 51.03 4.81
T 156. 9% 42.7% 28. 6% ; HE4 %ﬁﬂ*ﬁﬂiﬂéﬁ% HE2-1.0 4. 61 47.74 47.74 10. 38
BT 109. 8% 3. 5% .23.79% ., [T LS Y, 18 HE2ZLS 742 3163 4833 6.5
SES O 1.5 I HE3 $2 A B2 K BV ECC &1 Egjﬁ Tg) f;i 22 32
15 109% I, Z5H 9 S P die THASCR S o EE@%% HE3—1:5 6. 05 4. 84 48: 87 8..06
J 1.0 A12.0 fF HEL ST HIEERCR, B ECC HE3-2.0 1219 2412 48.56  4.00
TE 3%, 25 44 %) 2 4 35 T35 R e i, F e ] I HE4-1.0 5.62 17.47 49.56 8.8l
ECC MY B B8 TR S HE4-1.5 9.76 49.97 49.97  5.85
HE4-2.0  13.54 39.43 51.93  3.85
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Fig. 10 Comparison of stiffness degradation curves for different ECC heights
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Fig. 12 Comparison of equivalent viscosity coefficients at different ECC heights
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