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Abstract

The seismic performance of the houses in the rural areas of our country is
So poor that it causesgreat damage when they are subjedtto earthquake
ground motion The farmers butlnew housesvith seismic reinforcememduring
the reconstructiorperiod. Althoughthe seismic behavior of the new houses is
improved therestill remain a lot of problems such as lack sdismic design
details,poor seismic capacitgnd unreasonableeinforcementmeasures, which
may causegreatdamage if they are to be lsj@cted toanothersevereearthquake
ground motion Therefore, it is urgent and important to investigate the seismic
behavior of the newhpuilt housesn rural areas

In 2005, an earthquake struck the rural areas of Lindian in Daqging. This
study investigtes the seismic behavior of housés Lindian through field
investigation and shaking table test of a local house model. The main content
are presented as follows

(1) According to the field survey of the seismic performarafethese
houses the typical pan and elevatiowiew of the rural house arprovided. The
characteristics o$trucures building materials, construction guy and seismic
designdetails areinvestigaed. Some key problems and suggestions related to
seismic design and measures ofsédiouses are presented

(2) Shaking table testvas conducted on &:2 scalestructuralmodel by
usingTaft record, manmade record and&ntro records input ground motion.
The seismic response and performance of the structural model under different
sésmic input and intensities are analyzed

(3) The acceleration and displacement dat#ained from the tests are
analyzed to investigate the dynamic responses of the rural houses under
earthquakeThe weak parts or componentd the structureare identifiel based
on the observatianln addition collapse test was conducted to examihe
collapse process andechanisnof rural houseSeveralmeasures to enhance the
anti-collapsecapacity of rural housegrepresented

Keywords field investigation, rural house, seismic behavior, shgkable test



................................................................................................... I

N 1] € = Vo PP I
L 1
L L 1
1.2 Q0 TH 2
1.3 QO TH 3
1.3.1 O TH 3
1.3.2 TH o 5

1.4 y o SO PPRP 6
2 THo 7
2 7
2.2 W TH 7
2.2.2 /228 9

2. 2.3 9

2. 2. 11

2.3 WIH 12
2.3.1 N 12
2.3.2 = P 13
2.3.3 E 13
2.3.4 E al A E e 14
2.3.5 E F o et 14
2.3.6 15
2.3.7 € bl = N 16

2.4 WIH 16
2.4.1 v H ME o 16
2.4.2 e 17
24.3 F o 17
2.4.4 eI 18

2. D 18



H F A 19

< 3PP UP USRS 19
3.2 4 e 19
3.2.1 e, 19
3.2.2 et 19

3.3 B B D teieeiieei ettt et eenes 20
3.3.1 A0 e 20
3.3.2 B e e 20

3.4 L T PSPPSR 20
3.4.1 B D it 21
3.4.2 Y E e 21

3.5 B e e 23
3.5.1 B G eereeee e e 23
3.5.27 e 23

3.6 F g 8 e 24
3.6.1 Ik e 24
3.6.2 BT e e 26
3.6.3 1 o PSPPSR PPPRI 27

3.7 F 4 B e e 29
3.7 L e 29
3.7.2 E s 30
3.7.3 E LU e e 32
374 e 34

3i8 e 35
I (S RO P P OURRTSPO 36

B.1 e 36
4.2 FE T e 36
4.3 5 S TR PSPPSR PRPP 37
4.3.1 T T TSP OP SR UPPP 37
4.3.2 1 TP PP 39
4.3.3 T N 41
4.3.4 5 \ (TP USRS 43

.4 F A T s 44
4.4.1 A 4 T e 44



4.4.2 .3 T O 49
4.4.3 LN PP R2
) T 53

4.5.1 h ] o 53
4.5.2 h D 53
45.3"H e 57
45.4°H h Mo e 58
.................................................................................. 59
................................................................................................. 60
................................................................................................. 61
............................................................................................. 63

H .3 v 416G 68
................................................................................................. 70



1.1

1
L Tow
. 3 "H
e H n w
2005 11 26 ¢
8.0 © 2008
7.1 - 2011 3
N 5.3
E M a h N
v -
C] | T A ”
a v
N R J Jue
n~ 1 H
noow A
A o o 2008
] e "H
0 4
I L 6 @
-7 JJU
y n"H
) Yy
2 KO'H
"H . H
0 3 Al -
m "B
a ads

10

2003
5.7
6.1

vk

H ®
a
2 24
~ 2008 5
* 2010
5.8 v
J "H
T X
N 3
)
e 1
Q
yo-
v
2010
% | e
y ‘|
e |l’)’
a - F
.
% |
® 79
a
8 7 X T
N



Vi 12} ) Vi IO© "H
i v T a I JuA
A A o i
2 Y aH W v ) AH
246064 4 A ] 9 ° 17y
W v v A v A
H n X a
A
2005 7 25 23 43f 1 M5.1
" e £Y N 46.9F " n 124.9FE ~ 13.837km e
£ Y A ) 7 8 - T Q"
b #J7 N 1 467 J 7 1340
"H Y12% | L (1A A 17U
Jd 7 1H v f LI T E€E
n' E 4 J a a A a
E- A a E T JuA ) A
A 2¢e° d a
- A v e A
JuA - A v "H
" JuA i A
4 W H A
1.2 a 'H
n @ H 12} A Ju H 12}
i A A "H a
(I y M H
A A & N W'H 4y~ wH 561
N W "H 83 "¢ wH B4 n - W 'H ol
v @ T A4 W'H
Y ' a -~ ~ a a
a a “ € A
" a9 A
NI F # @
. " I .



- . A 3 y ed 4 e a
| A A F v
) Ty w ) A )
y 1 JU 7 G A a &
90%/L 3 1 97143
"% | v ¥ & H ¥ AKiyono  Kalantarf*! 2003
Bam 1 H E B R
£ % e @ ) A Mousavi M 1
e, H y 1¢7 " Y e
a AKorkmaz 3 e'H W
. . q "H - *  H
BEEVETR I
VoA
1.3 @ H
@ e H
o v H JuA
. a Fv d ”
T v ) H A
1.3.1 a’'H
v [14] ] v "
E ®a E -3 © )
Fa A @ g E A 6 o a
6 ] S A
A [ h il 7 M T A E
F A
3 [15] ’ W @ ch @
y w o AT WoH a
ny - A E A E F
axe A 2 IO E ”‘ 4
@ - E ” [ ’
n A T A 1
A



E
.
3 il
2]
H
a
- y
"y n
Q@
® aa
E 2
[22]
®
QY
@ \Y
A
JdaeayY
i - 6
o

£
3
2
Y3 R
G A
5) N
I "H
A
J @
8
A
O 24
E
2 O
5]
y 'H e
TQ T
y
)
E
19 2
T @
5

<<

>



HR A 3 @
T Fa @
7 A
S A a FJU4 H
@ ) N H
' a JuA 4
\ 1 I W H N
a A 2 10 A
21 3 y © xR H
F Pushover] U .3 om N N "H
) @ 6
n N A N H 1M 7 Q@ N H
W - @ y N'H i A
1.3.2 H
nl Mayorca 28 @~ ' 5 °H
- @éE § 7 A Sathiparan [2%3!] v
N ' T E JJUu
8 E ) E N E
: R - : 3
H w4 H e 3317
IR - "H v * Hanazato  Minowa 34
0. € a a € X
Ao~ @Ya 0 m 3m 3m! 3m v 9
E Ik - * Nakagawa Y
y ~ 1 (EDEM) [35k ) ] -
F 4 E 6 [, y - )
6 i, eay - - F 4
Jd 7 0] F A
Ersubasi B @ 1:10 [ - 6 adq
3 adq O > O {7 a A
a0 a U4 A A
Cao Watanabg”! £ a -
@Y E 11 v ’ 5 |0



i E Ju4 N ICh
E T &0 6 9 17 I
A
Furukawa Ohtd®®3® ¢ 3 i (3D-DEM)  'H
9 l0adq ) T )
% | g a N ) O B
0@ | (HIC) Gh (ChestG) a A q
* | K A @ a E aa
aut % |y Q- % |y o6 @ a
6 E aQ a A
) oA a X H y
) a | ) o O} r
Ju4° 1 o a JuA i
- A 1 J JuA
. 4 v "H .
I - - W "H
n A
y a
y 4 ] "H
N a o'
1" A "H v y ot wn
4 i a a JuA
. "H .
F T EE Q y
2 "H 1 - 1:2
7 [ - TEEQ
Lo
31 1 s - A i -
H F €E ’
a ks ) H
) ) F : k4
Fa° Ju T
17 F f a # A



2 “H
2.1
2010 5 v A"H
i w 1 - 7 8 341
F JuA @ -
H A
2.2 v 'H
22.1 1 1
1 y v T a
a 0| A A 0|
h | | Y 12.0m} 7.9m} 5.2m 16.5m} 7.9m} 5.2muy ~ ¢
bl 01 ' 2-1(a) (b) @ e 4y N
T 22(a) (b) 4o

>




@
7900

H A
1 4
9650
3100 3450 3100
750i 200 2P 2300 Le00%Pp 2100 i750
C = == C
g fehia : R =
B [ B
= BE i Bz S
A % A% A
750] 2100 T 1e00 PPoood b 200|750
T AT
9650
€))
1 2 3 4
@ ® ©) @ ®
16400
3200 4800 4800 3200
ooi 200 4 9ooigooi 2100 450 2100 ,900,900, 459 2100 r5o
— F\\\ | 1 1 ///W m—
g A Wi || e % =
g e B 5 2 5
9 L
L/ N
650‘ 2100 f5 15 900‘ 900‘ 2100 f5 ¢5$ 2100 ‘900 ‘900 15¢5$ 2100 ‘650
" nw " 4500 BB 80 " 500
16000
(b)
1 ® © @ ®
2-2 WH A



222 y
NI 7 8 H w & “
A TH Lv 272
\ TEM
A A e 9 3 A ed - e L |
Ly B~ VY y c) - B i
: T A [F A
H ¥ v i
o t0 v & & oy l
3 a EH | A E ¥
- ch N "
E 3 JuH cH A
2.2.3
A 2 KO E y ezl
) FYy May E 2% “ E % y
E JuA A é&Jd ~ 1'H
" v G E * F -
6 AG T ® E FA H E
) 8
n @ "H i
SJY800B ) G ZC4 G I
v 2-4 2-5 A )
h 4T v E m MU7.5 y
SJYS800B G Y >



(b)

(a) v ®
2-5"H

A . A
ed - E V " 3 V
. .7 a - ' »n 10mm

y E a P J A

“H ~ y E A A “H i
. 2~ T Go- 6

. - 2-6 (a) (b) A

-10-



<

>
o
<

Q

<

foX

« Z
@

Q

«

Cc

-

o)
<

224
341 ed 272 H
N A& 0 © 3 om
A n a Yy
“A VAR aa 2
a N6 m - A
2-8(a) (b) " m - n 250mj
250mm i) O 1 ¢ 2 HPB235 n 14mm
HPB235 n 6mm-~8mm “ n 300mm~400mm
i ‘ . .
0 0 ©6 0 A A m 6

-11-



2.3

=

=’

A~
52.5%

2-1 (a)
y 50%

-12-

y 'H
A
y
Y
Ny
Y ay
H

-

62.2%
1]

°
(04

y €

Yy

2-1 (b)
a

ay



2.3.2 a

a A vy I
C] a A aaq
a ~ A a A
L y 0.8m*%F en 0.24m 2-1
(a) ~ 9 O J - 3 A 3
I a =~ ay A E Voo
N o) % Fl a = +4 E % Fa | 1
NI A
2.3.3 E
cH n 240mni [40]
v 0 3'n 0
! “ E F e’ a ~ 2-9 (a) (b)
@ W H 3 A
Ch S] N N
“wd E E A y e
JU E 3 a 1% - A A
N iC) 6 C) €
N Te) p A To JRC R
il n 120mmni 2-10(a) (b) " 0]
6 O I O] iC) 60mm\ 50mm\
oM q A yIO e v
- VI “ 2 i} J A
¥ e D -
- # E E A

-13-



-

120mm

>

(04

"I

-14-



H A

- -

E n
N E \ n 240mm O E \ N A
LN J 2-11 (a) N V) N
E W “ . ) J 2 KO J23 O
- -
) E3J A~ AN D N A n
630mm 710mm 240mm n 70mm 2-11 (b)
C) Y € a e G J 7

2-11 E
2.3.6
A wH y “
0 ) a = ) 6
3 A Ty
’ o y ) Q
i 2-12 i i n 0.90m
en 0.5m-~0.60m i ) A 7 H
A - ) E [41A
3 "H S O T a O
v J 7 e tO
” a Ea = T a 9H ) E
A PIRC] v G 4 A

-15-



(a) (b)
2-12
2.3.7 £ bl a
2005 \4 [1]" y E \4 o
4 i D 6V E
! © J ” N 2-13
e J A - E % r

C
+-
(el ¢
>

(a) (b)
2-13 N \J
2.4 v "H
24.1 W H E:
e |
" GB5001:2010 “# T a -
e I a~ I @ G - a
v € ad oA ck! I,
A 2008 * W 3
) [ @ v G J 3 ToX

-16-





































































































































































