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Table 1  Material parameters
R/ (kg/m?) ST RHURREE/ MPa BEZLGRI5H EE/ MPa ML/ GPa THFA L
2 800 135 8.50 32.51 0.2

#2 H-J-CAWSEH

Table 2 H-J-C constitutive parameters

po/kg - m>  f./MPa A B c S max G/GPa T/MPa
2 800 135 0.28 2.5 0.00186 5 32.5 8.5
P../MPa P, ,/MPa Heruch Hioek K,/GPa K,/GPa K,/GPa EF;,
51 1.2 0.00162 0.012 12 25 42 0.01
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%3 UHPC ELA L
Table 3 UHPC mix ratio
7K Tk K A KA VaE 215 POM 44k WK 7K
580 193.30 515.60 725.70 28.20 20 245
e e =R Ay kg-m’3.
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Fig.12  Vibration mode of unreinforced structure
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Fig.13  Structural vibration mode after reinforcement
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Fi5E YR FZAE 5.

AEHETE 5 FHER A T B AU A 5 AR = KR
_ﬁ’%$@ﬁ%ﬁ/}7§ﬁgﬂyﬁﬁﬁﬂ El-Centro J}% Table 5 First three cycles of each model
SEATAHT. [i1i8 ARINE/ s I G /s

y > 0.087 0.079

TE PGA = 55gal 0T, &5 4 51k By ) 0.049 0.039
B, BB e 4, U B A 8 1 VR ROT 3 0.044 0.035
2 BUBERUIN R W] R R4 e

Ko RN ARE

Table 6 Limit values of inter-story drift ratio
WORFLRE J2 ) R £ FRAE WAL
LELD L E 1/2 500 A B ROT R
AR 1/700 RUEUREE IR SRR
T E A 1/330 TR X7 JE 2448 R BT 24 4%
{835 e IR 1/130 WSS A s B T MR AN B 3
RIS / LRGSR RN B h— R YR

TE PGA=110gal AL, N FT 5 A SR BIR XS LL I 14 s AR A0 [ g5 #h v, — 2
1 IR 358 A 1 20 ) B B T SR D A e i S, it U O A TR MRS, B I — J2 0 20 W) 35
A B S < X T 4 | 40 I S5k A T A T PR BRS843R (41 /= 45 vy 284
B T PN () A7 T AE 2 | S840 5 P 0 25 080/ , A bk T A MBI SRS 2 T A R .

TE PGA = 150gal ‘T80T , AR JNE G546 vh il o3l 44 5 ) SR T S8 B, — )20 il 2k 2532
PRIV AR ) — 2 AT AR, A0 R PR TS — )2 B A | e A G5 BRI H 45 4
FE VR T S B R ) (R B 2 [0 /5 A 03k T A MR sz, A — 2D B
Bl BUE S MBI, )2 BRI R B MBI | AR BCR R N S AR AR
IR L AR 15 F 75 0 61 5 254y by AR A8 S IR B IR R T A I & 45440 , i T 44
Jiti T A A ] AR 7, DA T 1 1 2354 i14) B A P B AR

Ca) Akl (o) Jnldl (a) K& (o) hnfE 5

14 AIERERNT L (PGA = 110gal ) E 15 AREABEIRYT H (PGA = 150gal )
Fig.14  Stone wall damage comparison Fig.15 Stone floor damage comparison
(PGA=110gal) (PGA =150gal)
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B A B BRI Il S 2 89 )2 B RS (E R/ W 1E 16 (b) B, £E PGA =
150gal T-0L T, A INEZ546 1) 2548 =L RS 2R 7E 5.8s JiT H BB 100 2R 0L, I o) 245 40 % A
B3 5 A R R K LR TR AE 5. 1s TRAG B2 85, 45 H T4t BUABRBIIR. X Fe R
[E1 2544 , 76 PGA = 150gal TB0 T A1 B S 00 181 ] A7 BOsi 2 25 A BEIR R JEE | By 1 45 K A
B,

500 — 22 R 800 — T Z CRnE)
— —Jz CkmE) — )z CRInE)
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Fig.16  Horizontal displacement curve (El centro wave)

4.3.2 EENIBRA 7 PGA=55gal T, AN ESEF -4 2 B85 f4Uh 1/2 800,
SERY R TIEIR 5 IN I 25 09 B AR SE 4, in [0 A S % Lo S8R AN 6% B i 502 8] 6 % N AE
7 N2 T INERT S SR A A MR N 12 (B KSE 0 B RZ [ RS A, 7E PGA
=150gal T-00 N, AN G5B O R AR IR | A8y — 38, BT LA 145 L2 ) 7K F-
PNERS M. NFE 7 AORCHE AT LATHEA Y 75 PGA = 110gal T80T, Jin &1 )5 45 48 — /2 -2 )2 i) o7
AN T 74.90% , — 232 B AEEN T 94.50% . 7F PGA =150gal T-450 T, A [
SRR RINLRS FA EE I 17150, 2540 BE AR IPH 5 0[5 5 45 44 266 R 280 S8R | )2 18l iz
AT 1/150.25 1, Ak UHPC )48 N[ AT A 88080 N5 G 1) )2 A A% £ B 1R 451
KA AR,

*71 BEHEAEA
Table 7  Inter-story drift ratio
i 25 PGA/gal Auyy/mm Auj/mm (ALLW—AMJ)/AMW h/mm Auy/h Auj/h
—J2 110 45 12 73.40% 3 500 1/78 1/292
. —JZ 150 x 55 / 3500 / /
El-centro Jf .
—)2 110 141 8 94.40% 3260 1/23 1/408
Z2 150 x 19 / 3 260 / /
—JZ 110 37 10 73% 3 500 1/95 1/350
. —2 150 x 49 V 3 500 / /
Taft I .
—)2 110 113 9 92% 3 260 1/29 1/362
Z2 150 x 26 / 3 260 / /




No.3 EAPHEE L UHPC o 355 o 48 Jim [ 1) 47 2 780 5K BB e RE AR 5 40 835
gk 7
AR B8 PGA/gal  Aup/mm  Auy/mm  (Aup—Au;)/Auy  h/mm Auy/h Auy/h
—JZ 110 29 6 79.30% 3 500 1/121 1/583
. —JZ 150 X 37 / 3500 / /
Landers J% .
)z 110 102 5 95.10% 3 260 1/32 1/652
—2 150 X 16 V 3 260 / /
—Z 110 53 10 71.10% 3 500 1/66 1/350
—J2 150 X 73 / 3 500 / /
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Fig.17  Floor peak acceleration comparison
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Abstract

In the coastal regions of Fujian,there are a large number of residential buildings constructed
from stone,and they exhibits poor seismic resilience.Stone walls are the main load-bearing and
lateral force resistant components of stone structures.Strengthening stone walls with UHPC infilled
joints can improve the seismic performance of stone structures.To explore the overall seismic
performance of stone structures after UHPC infilled joints, this study utilized the LS-DYNA
finite element software to establish two distinct models of stone structures: one without
reinforcement and another reinforced with UHPC infilled joints.The research aimed to investigate
the complete seismic failure process, analyzed the seismic response, failure mechanisms, and

13

performance of the structures. Findings reveal that the stone structure exhibits a “ vertical
collapse” failure mode under seismic action.For PGA of 55 gal and 110 gal, the unreinforced
structures exhibited minor to complete collapse, whereas the reinforced structures showed
conditions ranging from minor damage to moderate destruction.Compared with the unreinforced
structure , the fundamental period of the reinforced stone structure is slightly reduced, the peak
acceleration of floor has decreased by 21.05% to 25.26% , and the displacement angle was
reduced by 74.90% to 94.50%.The infilled joints reinforcement effectively curtailed stone wall
cracking , mitigated structural damage ,and significantly enhanced reinforcement effectiveness.

Keywords; stone structure ; stone wall; seismic reinforcement; infilled joints reinforcement;

UHPC; LS-DYNA ;finite element simulation



