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Abstract

In order to verify the seismic capacity of the post-and-beam type wooden houses which are built most commonly
in Japan, shaking table tests by E-Defense were conducted using 10 actual-size test models. Two types of the test
models, which were the conventional wooden houses and the traditional wooden houses, were used in the
experiment. The purpose of the experiment on the conventional wooden houses were to clarify the effects of 1)
aging, 2) partial seismic reinforcement, 3) soil and foundation. The purposes of the experiment on the traditional
wooden houses were to clarify the effects of 1) stiffness of the horizontal plane, 2) fixing method of the column
base, 3) configuration of the roof. In the test for the conventional wooden houses, the collapse tests were
conducted on the two test models by JR Takatori input motion. As a result, it was clarified that the aging
influenced the initial stiffness, the maximum strength, and the ability of the energy dissipation. If the joint was
adequately estimated, it was also found that the partial seismic reinforcement worked as effectively as it was
despite its incompleteness. In the test for the traditional wooden houses, eight test models were used. The
parameters of these models were the arrangement of the wall, the stiffness of the horizontal plane, the
specification of the column bases, and the configuration of the roofs. The dynamic characteristics and the failure
modes of traditional wooden houses were obtained through the shake table tests.

Key words : Full-scale experiment, Post-and-beam wooden house, Collapse experiment, Conventional house, E-Defense
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Fig. 1.1 Conventional Model Test: Model C (left) and D (right).
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Fig. 1.2 Traditional Model Test

(focused on rigidity difference of horizontal planes).
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Fig. 1.3 Traditional Model Test
(focused on roof form difference).

V1.3

EEHEONMRF WX, BEBERFORE) FmE YhM],
BRmEA)FmE (X5, EFx2 [zhm &L, 77
FaT—HDA =7 BHOSEH%E T+ & L72(Y1.4).
FEEBRTE, RREZEEIEL2 L LHEMNELEZED
B IAEIER 2 HER (C B2 5 2 Dl REME A& S L.
FIT, MRICKTAHEEER/NRET B, BEA
O LR BHERE EHE LY 1.5). i#ERIT,
BEEORKA I —7 THLH2ImOBEIEICH L TH
BEAE-KAOKRBICRBES WX S ICiish,
22.85m(EBEFEXFTM)x27.8Sm(BEBEY HH)D K& & &
L7z, Bii#Z86 O ERIIM2,300kN, EI2500x600H%!
%T%Wéh,ﬁ@ﬁ&iM%@ﬁ”%f%%ﬁﬁ,%
A FEICITE S 2mmO SR 2 E o . s
m@%lLiﬁﬁmﬁg%%mﬁwfﬁﬁiﬂmﬁﬁ,
FRRIZSAMZ BB & Lz, PRISEEAEEMERO S
KIFEZZ1LURT.



West side

75 18l

1]
2!

ISR PP ITIT IR 45352 5

North side 361l

201141 1

sssss

NG

o
M|

xxxxxxx
g LN ———

xxxxxxx
xxxxxxx

East side

xxxxxxx
xxxxxxx

¢ (Upward:

X-direction
+)

i EN R iHt

o (EAETo
R R R

H: o dE g

: ::ﬂi

Shaking table center (Y-direction)

==
=

Y14

Fig. 1.4

geEPR (YAMR)

South side 1l

ER=ZVOUEBBIEERM R (EM E-7 1 7 = > Z2)O LRI

E-Defense Experimental Building floor plan.

Shaking table center (X-direction)
EEEHhR XAHMR)

SIS NS IS
3 NS AV N \, \, \, N\, \, N, N X:\ N, /
4 \, a % \NH/ N a
s - 7N/
A / X5/ NN L
§ N XE N/ i H
*1{' 2 o i -
} N 4 EN / 7 =
oK K el
§ N\J N 3 ><] / i = U0
N RN & S 0
= : 4 0
T e KB Nl 2N /1 N AN H
:/ A, / l
i ! / ]
¥ {17 AN T N / —
N NS\ N \ A\ N N N:%
AN N\, \ \ \ N \ . \. \. \. NN
NG\ \, \, \, ., . . . . N \, N
i SN S i i i N/
N PN RN N N N 2N N N N N AN N
HO0O0X300X16X20
i I A A 1 2 OO MO O OO O O O 1
\ 20000 |
2 /820
V1.5 IRFEINL (B :mm)

Fig. 1.5 Protective platform. (unit: mm)

B3 {8



KIE

E3
H

i

gﬁi

ES

SRR 18 AR RED T AR R KA L R 7 e Y = 7 b TAEEY

A ERERBE EEEBREE HEREREEEERERE EREBREE HEBEREH S ERERBEHEEBRES qHEHEREE HEEEEERE
St oz | n| | H{ B St S| o2 | | T H| B St St [ 32| | ) HE| B St se| 2| | mI H| B S st | ol HE| B0 St st | 55| sm| m{ | B ot x| o5 | | | | BV S| 2| 55| | | | B | 5t 55| | s m| m| H| B > St| 55| | m[ H| B3 | 5| B fq
PLIET|TCIIT(OT) 6 [8 [L |9 |S[# €T |1 [8T|LT|9T|ST|PT|ET|TT[IT|OT|6T [ST|LT[OL[ST|FI|ET|TE OL[6 |8 |L[9|S|P[E|T|T[I€]0€|6T|BT[LT|IT|ST[VT|ET|TT|ITIOT|61 (8T [LT|9T|ST [¥I 6|8 [L|9|S|V|E|T|T[IE€|OE|6T[8T|LT|9T[ST
!
i M x M M X X — %0 S5
~L ] [x — x x 159 UOIBIOX
a WO || (BEIHEI— B T12500)
— 0 1PPON 1531 Jo dsdefjo) D IPPOIN 821 JO dsdeyjo)) g RS EE e
T —t S B S B A\._ L BEFSMEE
/ 9]qe) Sunyeys ay) Jo uorjednod
| QHER,K\M@W N I~ 1qe3 Sunyeys ays jo uoiednoog
(3pis 1509) YO T B
3pid [pyuswLRdXg Joapising w d Sumuewsiq
\ 2anoa101d U0 Furpuewsiy
Ny /|
/ —
ASCLLL RN W H T [eAowRY
SAEPIO/SPUIYIIM UO U
—
W2 T SR ]
“_ mi ] Sunsop| WHHYEBHEE
aanoajoxd uo Surpuewsi(q BVKD
TS A GmE JPPOIN 150
31qe) Sunyeys uQ a1qey Supyeys uo QW] UIPOOA
s10suas Suryoely )
SEgET AFPLUOT
LT 1290100 U0 pajel§ Sureooy
A
Ve I 2
(apis 15v2) “Spig [eIUeWLIAAXA JOIPISING _ /—/V
oM Ao
L LIS L B ) B I B /Anuadied Suysiurg
3 4 X (ap1s 1som) ‘3pig [RyudwLIdXT
L J | Sumuewsiq
— 1T T
i 3 L - _ ( 1
(aprs1sam) “3pig [euowiLadxg \ T RGLZRWLIBEE T
TEEE SKRPI[OT/SPUIY20M UO UONEIIIXI ON spopout 159} Jo aBuey)
3|qe) Sunyeys uQ /leAOWIaY
ToEE *
a1qe) Sunyeys uQ TEEE TEERE e
olqe Supyeysug | 2lqw Suryeys ug sy ™N q
SiEE ]
| [ alqu Suryeys uQ Sunsa, &Wwwwwwﬂﬁ
5 TowEE SEs i | I - =
TSEE 2[qe) Sunyeys uQ Nelliniond PPON 1S3 L
a1qu) Suryeys uo H R i 21qu) Bupjeys uQ P —
|l s1osuas Suryoeny BUOIIPEI
Tems TEEE S T AP/ [PHORIPELL
31qe) Sunjeys uQ ™ d1qe SunjeysuQ E suQ F 61 12quad3( U paHELS L
R e 7 _ _ _ =] 7 T Sureoopy
(asudja(I-q AINUI) JJO INYS JOMOJ A /
8" LY Jo Ll L renEe TR
. 9+ SIpouI 18, SY¥ERE +€ SPPOW 1AL, 241 SPpow 1591 _
e y 94 SpPpowISILE MR- SI05U9S BUIGORYY H1OM
LG v%&fﬁw\wﬂﬁlﬁﬁ Azduoly Anyua dred Surystur g
F—  (opisised) Spig [evuowsadxyg O E ) EE
Jo apisinQ|qe) Sunjeys uQ M Y
I (apis Zworﬁ g [euowadxy FR Y Supu [
Jo opISINOp WEMEREE ToEE SHEd
(aprs 1se2) “3pig [eruowLIadxX woprerd
Jo apisinQ[qer Sunjeys uQ QAI1109)01
D TP By Buiquiassy
HEBHEEEEREEHEHEREE HEBERBEEERERE HEEEREEEHEREE HEBEREBE EERBRBEEE: B BB BB E HERERE
St x| | T{ | B S| ¢ 02| o | F{ B 54| 52 55| | IO B{ BB 34| 3% | 55| cn| TO| HH| B9 4| 52| 55| [ | #9154 3¢ 35| | T HE| BT S| s | 02| | T F| B8] 54| 52| 5% | x| IO B| B 34| 3% [ 3| o | 0| |2 m| | H| B 54| 5[ 55| | | H| B934 3¢ 3| B fea
PLET|TL|TIfOT{6 |8 )L |9 [S [ |€]CT |1 [8T|LT|9T|Se|pT|eT|TT|IT]|0T |61 [8T|LI|9L|ST|FI[€ET|TL Orj6 |8 [L]ofsS|wle[c|1[Ic]|oc|6T[8T|LE|9T ST FT[ET|TT|IT|OT|6L (8T |LT|OT[ST[FI|ET|TI O1]6 |8 |L[9[S|v|€|T|T[IE]0E)6T[8T[LT|9T|ST
€ el 7 Arenigag | Arenuef 1 Joquadag H wuoN
L00T 9002 3 wox

‘SOSNOH UIPOOAN 10J SIS3], 9[qR], SUneyS 9[edS-1[Nd 900T Y} JO MO[IIOM [[BIAQ ['3]qEL
WYL OEEGFBEN A 81 YA 1T F



B SR A AT SE TR 2

2. [ hin B AR

2.1 LY
EBRMIEEYER TIE, ¥ 201 ICRTERL 1T FED
B - B am A ER bRt HERETH S 3 D
BRI 2R 2 R B RBRIC LV fERB L. fiEr
IR T, S 2 DX R 2 L, FEMOE
EHEZ L > TRBICEVWNEL D Z &, BIROTBIRD
HYSEICH B 525 2L TH L. ABRIKIZER 81K
L, SRR L b NEEDORLE 2 52 L S8 TERR
AT o Tz, EAERBRIRIT, 45 M 235 4 D28 2R
T2 & 2MERRT D72, KPR T & D IR ORI Z IR,
MR, RKRO 3 FIICZ LS EBRE L Lo, £,
HEMOEETEIC L > TEDERDOIEFEITENNEL D
LT S, HMoEEFEL LetEkE RE
DR D 2 FEECHENM L. BIRMT &R BRI TIL, B3
BADR CRIRAR TIEZH 20, BIROBERE T 7217 -
RO T L BN L, BREREOENZL > TELD
M ERISEDOENIER L., ZRIZEDR LIZK 2
RAEFRICRE L CEM L. £z, REFRITEDOHE
BE AL Lianicy, BEIEEIEMOU A ¥ — 2Bk
FEWNICELE L TEREIT- 72,

2.2 ERIE
2.2.1 B0 &

ABE TR ER B R ok, B B E2ED A58
KThs. EERRKEZ Y2211, BRAAETRARAEKEZY
222057, MEUERBR K1, 153 O E B IR (3.64 X
10.92m)D R T & LTz, Fmfk & dki Ak xR © T
DM, FEMERS B4Rk L R B O O2FE, FAREN
WIER, MR, EO3REE L, Zhic X 0Lk &%
AR BT 6B ORBRE A ]E L. Zh b D FERIL,
AL Z R U & LB 22 BEAICRE L ¢
To7. BB ERBREIL, 25130 FEIEIRK(S.46 X
10.92m)DFERETE L, FmEBIk, @b, HEHECEHE
DAFNLFECCTH D28, il H B AT E T HLR
BRiE, 2 WITEW T ISR AT & 9 5 SikBR B 0 2f#
HORBK 2 BE LT 20 ORBIKIT/NEHO RN
B0, b THIFL@OHERTH S.

BRI 2 2 TORMITTHEERED 2 X%
7o ERAAMITRAGEE L, MIBICLDIXY 0D %
EERTORMEBM TEEL, Yo 7325 - KR
HiToTm. RERTIE, KREAEFESSERMAFEOEWNIZLD
TR EE O 2 B 22 45 L OVBERCE O X BB N £ o B /Y
ThoHIw, RBREKT L O OMRERICIES >X B30 72
WIZLREETHD. 0, REREOEH TN
TELMIEDELSEEHRLEY D7 Lz, Eiz,
INTA%IE, —ERMAT D2 & TEAIMOREZMERL
oo MBURICH WS (hn) X, FYERRIE, bl
ERBABRIK L b, BEEOER CTENTZERIERENE
DITEBWVIEEE AV, B, JAKRRIC X B2 &
HEHEA L.

-
[

%3525 20114E1 A

v2.1.1

TRRATHEERB R - B niidt sl i
(FEERBRE, L B AR

Fig. 2.1.1 Traditional Test Models (2005)
(Left/right: Relocated/Newly-built).
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Fig. 2.2.1 Traditional Standard Test Models (2006)

(Left/right: Models with groundsills/horizontal ties).
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Fig. 2.2.2 Traditional Test Models with Roofs (2006)

(Left/right: Models L/S).
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F 221222 1277, BBREOESHIL, BWXExH
VY, EAEIEE, JALRIZE VM EREEES L. B
WO AEY 2.2.7 IR,
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WS LI N BB REDEE 30mm TAEN LTI NE
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HORARRIZHE U7z 15Smm RO ZE LV, BRI
LIRKE LTWA. RIER, PRIEK, 8L OFKOHHE
#2231, EERERKEY 2.2.812, SAEEOFEMER
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BEIXZ—ETHHP, WUROEBERLH-DIC, H
NG TIEBEDFRER 2 21T > 72, 'Y 2.2.10 I[FEHERER
BOBERLE N, A, B, C LBHZEA 1/30rad FED R
aopd. BEIXEREMICEE AT A ARE 2N TIEIC &

FEEENR AN E W, SEERITE 224 1ORT LI
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RO X ORI B ICFANCE R S E&
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Foundation: Cedar 120 x 120
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Joinery:
Half-lap gooseneck tenon joint
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n
> s
Anchor bolt: M12 1=250 \
- 7 o H—AI M2 12250 = Joined Col i -
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22 ER ER ER
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Fig. 2.2.3 Basic frame plan of Standard Test Model with Groundsills (height of the groundsills).
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Fig. 2.2.4 Basic frame elevation of Standard Test Model with Groundsills (height of the groundsill).
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Fig. 2.2.5 Basic frame plan of Standard Test Model with Horizontal Ties (height of the horizontal ties).
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Fig. 2.2.6 Basic frame elevation of Standard Test Model with Horizontal Ties.
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Fig. 2.2.7 Joint details.
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Table 2.2.1 Timber types and dimensions of Standard Test Table 2.2.2 Timber types and dimensions of Standard Test Model
Model with Groundsills. with Horizontal Ties.
#MiE BT I ~F 3% (mm)
- - Timber type [Section dimension (mm)
ﬁrﬁer ype gi;’ﬁg;m (s |Ehzough Colum U Cedar %  |120x120
- = -~
Through Colum ;@UEE Cedar &%  |120x120 Joined Column Cedar ##_1120x120
- = Girth [RZE Cedar ¥ 120270
Joined Column &% Cedar %2 120x120 Sliver %5 Codar 12 1207210
Girth fAZ Cedar #  1120x270 Horizontal tie 2 E& Cedar #__|120x120
Sliver &5 Cedar %2 120%x210 Sleeper KA Cedar &2 [90%90
Groundsill £ & _ _ Cedar 42 120x120 Girth spline tenon [RZEELMEZ Oak 12 24x100
Girth spline tenon fRZELMEE  |Oak £ 24x100 Horizontal ties spline tenon BESHELMNEZ  |Oak £ 24x60
Pin JAF12 Oak 12 12x12 Pin jAF+4g Oak 12x12
Draw key B£1#2 Oak 12 6x30 Draw key EX1#E Oak 6x30

7223 FFYERBREORMAER
Table 2.2.3 Floor specifications of Standard Test Model with Horizontal Ties.

Rigid floor fIER{E#% Semi-rigid floor 3l R {45k Flexible floor 2 PRL#5
Timber type #1§& Dimension ~tj% (mm) Timber type #4158 Dimension ~1'i% (mm) | Timber type #1#& | Dimension < i% (mm)
Floor FR#R Structural plywood #&1& FH & 1R | Thickness [§ 24 Tongu;a?ig%o;e oodar |y kness E 30 Cedar #2 Thickness & 15
Z
.. Cedar 2 45%x45
Fl t A Douglas fir K2 45%105 Ced: 45x105
oor joist fRA ouglas fir K edar 4% Codar ¥ 15790
Nail £ N75 (@150) on slivers and joists N90 (3 nails) on joists N75 (2 nails) on joists
. YHSRURALIINTS @150 RALIZNOO 3K4TE BALEIINTS 2F4$TH
Y-direction top-end spline tenon with draw key: Girth fA - 120270 Girth JR3% - 120x270 Girth fAi - 120270
Y716 BV MEE HO T
's] T T T
z T\ X-dircetion soffit splin tenon with pip— " :
KARTRNEE22T Slivers: Cedar & & 5 : 120 120 Slivers: Cedar £ & 5 : #120x120

Slivers: Cedar & 5 : $£120x120

120 %270

Slivers: Cedar & & 5 : $120x120 Slivers: Cedar & & 5 : $120x120 Slivers: Cedar & & : $120x120

firth! =

Joined column-top-cnd: Long tenon wifh pin
EHEE RETAMT

Slivers: Cedar & &5 : #£120x120

i Girth @2 1120x270 | iééi Girth A2 120270 | %é%i Girth B 1120x270 | %éé

910 910
3640 3640 3640
10920

ONCENONONONONONONONTI O

v2.2.8 ARAERBRAILHAKRIRX
Fig. 2.2.8 Floor framing plan of Standard Test Models.
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et Iptyapod (A} thic el L as o TR
P e iy YN K
Jaist: Cedar ]
] p "
0 U ] IR B2 0k u L C Girth: Cedar FA2 : 1120270 = —
ol Codar 4 2 190% 120 Floor:Structural plywood (24 thick) staggered ,Column: Cedar £ : 120X 120 1o oo ae . aeaass
O %C‘"r?"'“"“"”"‘s" e B - MERAREATRIEY R Joist: Cedar oist: Douglas fir X : #
’7 Mik’;(i }-*?1?1:-112% 4245 x 1656 A : 4545 x 45 Floor: Cedar (34 thick)  : 4RE15
‘ L R B ‘ [
L Girth: Cedar Stivers: Codar Ledger joist: Cedar \ci‘j:?: e ot
= [} 2 2 vl
B B120x200  H45 120210 | SRR : 145 %90 AT
i - £120x270
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v2.29  HBIRAEROFEMIRRE
Fig. 2.2.9 Floor framing plan details of each floor.



BO SRR E BRI SE TR S B 3 352 &

%224

DR

2011 41

Table 2.2.4 Excitation plan.

Wall arrangement (changed at each stage)
Stage Test model no. Column base Horizontal frame BEFRE (R StageTEIBELZ) Excitation test
HBRHES a3l KT E LR No walls |Small eccentricity No eccentricity |Large eccentricity ik E
Bl @i/ fRIL7EL RiLX
1 Groundsill (D)
1 +& D) Floor Semi-rigid floor (M) A B c Jan. 13
Horizontal tie (A) I3 HRIER M) 18138
ZEE®H (A)
3 Groundsill (D)
5 +& D) Floor Rigid floor (R) A B c Jan. 18
Horizontal tie (A) I3 AR (R) 18188
REE® (A)
5 Groundsill (D)
3 +& D) Floor Flexible floor (F) A B c Jan. 24
Horizontal tie (A) I3 K (F) 18248
RE®H (A)
4 7|Horizontal tie (A) | Gable roof tiled Lateral 4338 #7Y (S) N A B c Jan. 30 and Feb. 2
8| 2E® (A) YERBEES | Longitudinal £ (L) 18308, 2628
X13~ g —-0- - -- -- -0
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
X9 tr-—-r-8 B--C- - —- -0 —-f
1 1 1 | | 1 1 1
1 1 1 1 1 1 1 1
] m] =] Q m] m] ]
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
LA A T e T S B
1 1 1 1 1 1 1 1
X1 -0 - -0 ﬂ - -

Wall arrangement N~ Wall arrangement A Wall arrangement B Wall arrangement C

Eccentricity: 0.0

Eccentricity: 0.41

Eccentricity: 0.0

Eccentricity: 2.12

BEFLEN BEFEREA BFEEB BEFREC
{miZFE=00 Hi3E=0.41 {RiIr3E=0.0 RihaE=-212
Y2210 AEHEABREOBEIE R X OROR

Fig. 2.2.10 Wall arrangements and eccentricity of Standard Test Models.
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Fig. 2.2.11 Flat steel anchors arrangement plan.
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Table 2.2.5 Steel anchor weight.
Unit weight Number| Member weight
BMEMES kN)| HE |HMAIEE kN)
Column-top anchor # ZAE 3.68 8 29.43
Flat steel E£H 697 8 55.72
Flat steel anchor |Steel tube (connection beam) $li%E (E#E H7) 0.50 4 2.01
Saiif L-shape spacer AN —+H— B4 0.16 4 0.62
Flat spacer AR —+— &I 0.10 4 0.39
Total & &t 88.16
Column-top anchor bolted at four sides.
Steel plates fixed with screws on the columns to prevent denting.
:ﬁﬁ&j A B HEEEE: MA & YARIL MEOTERE Fﬁﬁﬁj
B ‘ ‘Tﬂ HIZK, HYRHHLERAOHEIRE EXESH \E ‘ ‘Ti
w1 =S W e
Girder #7 °
= I = | =yl =l
A B ‘
Through column Joined column T;WO la?/e}’ Teflon sheets
i L FIRYy—h
L-shape spacer 100 % 300 x t5mm
[] LFRAR—H— 2 ER
Floorboard Floorboard
é& ERIR Flat spacér AR
TEANR—H—
a) A-A'cross section b) B-B' cross section ¢) X5 and X9 through beams
A-A" W E R B-B' BrE & X5, X9i& Y Hr&h 5
Y2212 RLEE L £ 1R RO R B

Fig. 2.2.12 Steel anchor installation.

7 2.2.6

IEAER R R D T A
Table 2.2.6 Weight of Standard Test Models.

Groundsill/Semi-rigid floor £ & - 2K Groundsill/Rigid floor £ & - RIFR Groundsill/Flexible floor £ 5 - &K
Name % B Unit weight [ Number | Total weight] ~ Unit weight | Number | Total weight] Unit weight | Number Total weight
BUSSKN| #E | KESKN | BEUSSKN | #E | KESKN | BUEEKN | HE BEEKN
Groundsill £& 0.24 10 2.37 0.24 10 2.35 0.23 10 2.27
Through column 18 L4 0.21 8 1.68 0.21 8 1.69 0.2 8 1.6
Joined column B4 0.16 10 1.64 0.16 10 1.56 0.15 10 1.51
Girth fZEL 0.45 10 4.47 0.46 10 4.60 0.43 10 4.34
Sliver &5 0.42 10 4.23 0.41 9 3.65 0.39 9 3.48
Nosing &K - - 0.50 - - 0.25 |- - 0.3
Spline tenon L\ i - - - - - -
Joist 1A - - 1.70 |- - 3.30]- - 0.9
Reinforcement joist: Douglas fir/Sleeper]
FHRABEIEUIRA o 0 i § ) '
Floorboard 4R - - 4.57]- - 2.66 |- - 5.78
Total &&f _ _ 21.15 20.70 21.62
Horizontal tie/Semi-rigid floor & @& - FRIK Horizontal tie/Rigid floor & -MIEK | Horizontal tie/Flexible floor ERE& - F R
Name & ¥ Unit weight [ Number | Total weight] ~ Unit weight | Number| Total weight] Unit weight | Number Total weight
BUBSKN| HE | KESKN | BEHSEKN | HE | BESKN | BUESKN | #E WEEKN
Horizontal tie /& &) 0.15 14 2.14 0.15 14 2.11 15.6 14 2.14
Through column L 0.23 8 1.84 0.23 8 1.80 23.8 8 1.87
Joined column B4 0.18 10 1.77 0.18 10 1.79 30 10 2.94
Strut 3 0.02 6 0.12 0.01 12 0.15 |- - -
Girth fRZL 0.46 10 4.57 0.47 10 4.74 46.9 10 4.6
Sleeper K5I 0.13 9 1.17 0.13 9 1.20 12.6 9 1.11
Sliver &5 0.44 9 3.99 0.37 9 3.30 38.4 9 3.39
Nosing of horizontal tie [ &l & & K 0.01 12 0.12}- - - - - -
Nosing &K 0.03 16 0.53 0.02 16 0.27 |- - 0.39
Spline tenon L\ - - - - - - - - -
Joist 1A - - 1.72]- - 2.00 |- - 0.9
Reinforcement joist: Douglas fir/Sleeper]
FARA/BEEUIRA o1 6 0! !
Floorboard FR#R - - 4.57)- - 2.66 |- - 5.79)
Total & &t 22.54 20.63 24.64
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Y2213 ARG E O AR OBES w2214  AEUERBR L TESED B AT
Fig. 2.2.13 Joint of Standard Test Model with Horizontal Ties. Fig. 2.2.14 Column-top before anchor installation (Standard Test
Model with Horizontal Ties).

3 '."-;'_N ppmmeay o =
¥2.2.15 CPHISEORERDL ¥2.2.16  FEFIEOZERDIL
Fig. 2.2.15 Flat steel anchor installation. Fig. 2.2.16 Column-top anchor installation.

¥2.2.17  CVHSEFOT 7w RRER b ¥2.2.18  GHRUEOERIL A
Fig. 2.2.17 Teflon installation under flat steel anchor. Fig. 2.2.18 Full view of test models with steel anchors installed.
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2.2.3 BN ERHI

UIZEBAR & F o BAR AT & RBRIKIZF — D BB Fm ot
L, BIRDOETHDENT L > TREBEDOFEREZ RO,
TN AT O b 0% TRAHT 0 RBRE (LT L
RERAR), Bl H RIS AT O 6 0 % TEL T 0 35K
AT SHEBEYET 2. LRBREOHEELZ 22712, S
ﬁﬁ%@ﬁ%%%zzsvﬁi20@%%%1%&%%
OEWPNEY O EERRIZ E 5 BT 5 0% LB CHER
T B, dx%fﬁﬂ@ﬁ%rﬁ)%h%hﬁfxéﬁx, HiinbF
EOARITIER E 7o o TV D, WRBRIKD 3 WDl
X (ZEWEE E/NBER &) 2 2.2.19 (2R, Bk I@ D |
BERIRIKEE D L) & ZERERK A2 Y 2.2.20-2.2.21
WRT . NERREEZNENY 22221 REBEE), Y
2.2.23(S BRI T. L R BRED Y5 fEEEHHX %2 'Y
2.2.24 12, S ABAD X5, X9 HmEEEK A2y 2.2.25 12
R

MR EBRE D Em BT, BERFMOELT, X
M)10.92m, A HEELT, Y JFlf5.46m THDH. X J5
[ OREMEIE 3.64m Z &2 X1, X5, X9, X13, Y HRI®D
ML 2.73m &2 YL, Y4, Y7 THD. BRERIEIT 4
SPABLE L, 8, T HIEO AT REOEIICR Y B
<, BIFTORBUKD BRI K E 28R 0 K5 BLE
LCRE L., BBEOEBIEAEBLIRAELT D
Wiz, SRFZRE O EIZ 700mm A TE S 60mm OfE RS
%%mt.wzzmm@&&mw®ﬁm%%#.%mu
Y 2226 IR TREBEOEERICEEL, X, Y HRAdt
HEMEBWE., L RED OO iF@w&%J%%
WV, BIBRD FEIC b ME I AR . KB T I
CRED EBA L. XXM 3.64m Z L1, YT
M 2.73m Z & Zgk T 2. BE® B XL D 1.82m(NEHE &)
DALEIZ A B 2R, FEEOHDITREWIEEEH
Wz Y 2227 1T E EWEOMA D EZRT. TR
FOEMTETEL, HEEHFOEDIZRIFTAARRILD
L7, Y2228 IR Tt 0 2R,

INBEIIHT & SRR O IS EE R LBE R DTh B TRE
SNV S S10mm)Z BliE LIfEER L L, vk, &
FIORERARIT X « Y FHa LI BIR5% o Fikm S 260 T

MR, NEER S A —EIC L. BRSOV S, B
¥HENE & 1,800mm, 1 600mm, &S 26mm % 1 K &

L7=A/NE T L 7B Lk 2 v b RELHIBA TS
TARFVTH D, T EEE T L TR RO M
45X27mm it 60 X 27Tmm)IZREAIFIZ A E IR Y L7z L
ETHD.

BVNEE O HERALIE, ARG 2T A8 L e E
W, EBEoOM4NTHDHXIL, 5, 9, 13, YI, 4, 7). &
BEWIEZTOKE SFES 30mm, £ SITERO 2 1%,
AT D 12 2 Th5. X HHiE TMEVIEF ALK
EHEL, Y FAZESEDVIZESASEIED E L. 4t
JEER & e B il LA & FTEMT, T O RIXE W O T &2
LAY 5 240mm AMANZER T TV 5

L REBRAEO/NBEMIT X5, X9 #HEo Y FIICig
150x300mm % 3% F, Y2-Y3, Y5-Y6 TR A ¢ 270mm @
INBR ARG . BREENCIE, /DNBREA5%90mm)IC &
DERNTWD. NEBHREL 25720, Y1, 4, 7HHE
D X9-X11 BT LML Y 957mm DOALE) & Y2-Y3,
Y5-Y6 & D XS x9 F‘ﬁ(ifrﬁfiﬁﬁ‘ﬁi ¥ 1,339mm DL E)IC %
NEN_ERZHR T, BFEOY YT IX 910mm & L,
BFEHRIT 1,820mm By F Lo TW5. SEHERKD /R
FHI, Y4 #EHE O X F #2150 X 300mm % 5%, X3,
X7, X11 12K H ¢ 240mm O/NBREZIT 2. RO v
F1% 910mm & L, FEFEIL 1,820mm ¥y F & 72> T
5. BEHRZE/NEEA5X90mm)Z NI TW D

BARIZOWTHE, BHHRITES 15mm 1§ 210mm O£
WaEHAWZ., BIREIEE 2 LomEIFEERLE & &
L, BIREEOBEBEZIT>TWVN5D.

AM o EREFENE, BBl THY THIEEESIC
fTofz. HIZOWTIERFK L Y Bk i E Laﬂﬁ
EAEBTCRE L. SHBRMAIIHRER 102.4kN, L # 5
RORERITI102.7KN TH 5. 5 2.2.912C DOFEMZ R T .
728, REBAOEBFNITERATOENGICRET S B
BeXFgErZL—r B, ZL—r D7y ritr— Rtk
NEFREBEL, FHUEMEZRY BFEREEZTELEZ. BIR
i & RERIETIE, HHAMOY v 7RO & U 1%
WZfTo72. RBEOEE %Y 2.2.29-2.2.34 |Z/RT.
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Table 2.2.7 Test Model L Specifications.

Floor area 2
59.62m
ll;ilﬁ i - Specifications
oor height

(1st floor) 560mm %

1BERR S
Interior . . .
dimensions  |1820mm Roof Tiled (no roofing rnortiair/quake—prooi) Horizontal tie Cedar: 120mm x 120mm

AR BB EEE (B8 WELH BE® #2:120x120mm
Eave height 3430mm Hanging wall Single base plaster panel on base frame Wall plate Cedar: 120mm x 300mm
e INEE FREE/NRIVIREE T AR Bz #%:120x300mm
Ridge height 5614mm Wall Single base plaster panel on base frame Tie beam Pine: 270 @ (top end)
BE B FEEE/ SRV IAREE T INER R O2709
Building max. *Wall position differs at each test stage. Wall plate Cedar: 120mm x 300mm
h:g‘“; P 6114mm X BEERAT—CECRBHENARLD e # :120x300mm
Pltch of roof 10:04 Nosing of horizontal tie |Cedar: 150mm x 150mm Sheathing roof board Cedai: 210mm (w) x 15mm (t)
EiR D £ £2:150x150mm F iR 42 18210xE 15mm
Mogiule 910mm Structural lintel Cedar: 120mm x 300mm S_pline pin Oak
ECa—) ERE #:120x300mm ELig &
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Table.2.2.8 Test Model S Specifications.
Fl
oor area 50 6217
Floor height Spec{iil;;tions
(1st floor) 560mm
1BEER =
Interior . . .
@i . 1820mm Roof Tiled (no roofing mortar/quake-proof) Horizontal tie Cedar: 120mm x 120mm
Nt EiR EEE (BELR MELER) EEH #:120%120mm
Eave height 3430mm Hanging wall Single base plaster panel on base frame Wall plate Cedar: 120mm x 300mm
e INEE FEENRILIARAS TR [ e #2:120x300mm
Ridge height 4622mm Wall Single base plaster panel on base frame Tie beam Pine: 240 @ (top end)
BE B FTEEAARILIARAE BT g MNEZ Y : 5K 02400
}]?u.ll;dlmg max. 5112 *Wall position differs at each test stage. Wall plate Cedar: 120mm x 300mm
weight mm X BIERRT—SHICRBMBNELS P #2:120x300mm
tch of roof 10:04 Nosing of horizontal tie |Cedar: 150mm x 150mm Sheathing roof board |Cedar: 210mm (w) x 15mm (t)
ERHEE L #:150x150mm ik #:18210x/2 15mm
Module 910mm Structural lintel Cedar: 120mm x 300mm Spline pin Oak
EDa—)L =BE £2:120x300mm ELViE 2

a) Test Model L (gable on long-side) LARER A (EL T ¥ 7RER )
¥2.2.19

owers
@ g / | FEs120
Iy
o L] 7 L]
2 05q. jdint S Splif tenon
?l 8 SR o X AL\ EE
S s & o of |2 o o I~
5 % 3 5 =3 S 8 [[F o =3 = S
T o x o x X X x| [lg & X X X
=41 Sl |2 S S s ~ S S s
s - =3 |[|£Q 5 S 5 & 58 ||5 58 5 & 5 &
S a 2 |[E 2 - 2 |IE8 2 - 2
58 83m |54 3 ol 3w 3w (5@ 3w 3w 3w
s E ZRN IS K || » 7 T K || K || &K
T H m sq. sg Y-dirpdtion toptend spline ferion with drajy[key
= YAl R L g
1 tie Hori: I tie Hori: I tie
@ 20x 120 2EHN120x 120 2EHN120x 120
>/g X frrpt
3 G X 60 ih pin
S B 0 7t Q XPRMTREGNEFRHIT| |
B S o o B S o = B S o s
o %] 8 S S [lox 8 S Sl o % 8 S S
@ E-Ir-Y X X X 'S o X X X 'S o X X X
R S S S [=8 s S sl =8 s S s
5 S - 8 ||E™ =8 - -8 ||E™ - - -8
g 2 2 g 2 2 2 g 2 2 2
S w 8w S |28 8w 3 | 3wl |82 3 | 3 | 3w
5 - # K zn K nK |5 z K 2N wnK| ||EE z K z K n K
T =] =
@ ZEN 1204120 ZEHN 1204120 ZEHN 1204120
=
J J J 910
3640 3640 3640

FRARST & FRBR IR D il X

Fig. 2.2.19 Timber framing of Test Models with Roofs.

Horizontal tie
RE® : 120x120

Horizontal tie
RE® : 120x120

Horizontal tie
RE® : 120x120

10920

ONCHECORONONONONONONTROTIT

JRARAT & BRI THOE D ISR I (2 [ 8D L~L)

$2.2.20

b) Test Model S (gable on short-side) SFRER RGN TV #ERIA)

Horizontal tie
RE® : 120%120

Horizontal tie
RE® : 120x 120

Fig. 2.2.20 Common st floor framing plan of Test Models with Roofs (horizontal tie level).
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Structural lintel
ZHR/E : 120x300

v

Structural lintel
ZEBE : 120x300

Structural lintel
EBE : 120300

=7 b I AGEEY TR —FKIED

®

Y4

Y1

® ®
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Single-side base plaster -
/panel (26 1) on base frame
- FEE /S HILIE26 - Spline tenon
59 TR R 53 RUIEE
=S =3
e Y-direction top-end spline tenon 5~
2w with draw key 2
= YERERROEEE L ENRT 28 .
Structural lintel R Structural lintel R Structural lintel
EBE  120x300 / EME - 120%300 ERE : 120300
Bs =
S
< 7 X-direction soffit spline tenon
© with pin
s s XA TRUVEEAHIT s
1581 58 Single-side base plaster 58
£3 £3 pancl (26 1) on base frame £ &
i i . ut B/ SHLIE26 ==
E El anging stru T ik A E]
“Eg uﬁ% BR 1208 BTbEERER ‘_ﬁ%
i=a-1 = S
3 W Structural lintel 2 W Structural lintel Structural lintel 2
o EH/E : 120x300 EWIE 120X 300 FMIE - 120X 300
>
N fA:
3640 3640 3640
10920

ONONCONONORONONCONON TG TIE
FRARAT X IR T RO SRR

Fig. 2.2.21 Common structural lintel framing plan of Test Models with Roofs.

Oblique, dadoed and rabbeted scarf joint
BUM T ARRE

Oblique, dadoed and rabbeted scarf joint

» ©® O O

@ ®

@

Long tenon: Dado dovetail joint B ki s
Gable beam RET RAANSEH T Gable beam
4 : 120 x 240 Gable beam i 120%240
o FEHT - 120x 240
>
- Long tenon: Dado dovetail joint
z RIEE RARSEST
g Tie beam: Log 270/ ¥(top end) Tie beam: Log 270/ ¥(top end) Q
_S INBRZAXKO206 INBRZAXKO206 B
Eg Es
27 — Tie beam: Log 270/ ¥(top end) Coged righ - 27
@ g \ Kyo-ro-gumi method: Dovetail joint NERAXRO2106 i daimochi joint rabbeted scarf joint 2 s
& REM TR s Cogged right-angled daimochi joint EYE AHLEE RO ARES D
Tie beam 8 BYE ARLRE Tic beam
INER 2 120 % 300 2o Tie beam S JNER ;120 x 300
= =2 NER ;120 % 300 kil Half-lap gooseneck tenon joint
> = = —————— —= W
2 Long tenon: Dado do\\cmljmm = & =3
3 EIEE KA R o — =
Oblique, dadoed and rabbeted scarf joint D sommsserse beam = gy
Lol BT RRRE - X Tie beam: Log 270 (top end) °
S Tie beam: Log 270 *(top end) MNERAKKO270¢ =
g X NERAXEOZ0G gX
g= \,’KYW Tie beam: Log 270/ (top end) g
o ol BER 105105 NERAXEO2106 . ) >
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- REA U EUW BHLEE BV
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O
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3640 EPETARR 3640 BB ARBEQ
10920
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¥2.2.22  L#EBRIED/NERR
Fig. 2.2.22 Roof framing plan of Test Model L.
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S158||| /B oxz0 | (5 B3t - 150300 ] 5 ex
EE 2 , 2 el ss
D= t ) — t i — ! e
g & Cogged right- |/[2[2 2le Sle TE
s S| | als Qs . Qls G
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StER & D/ NEIR

Fig. 2.2.23 Roof framing plan of Test Model S.
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Ridge height
)
10 Roofllie beam '\[
3 4 N 15% 120
& T X
Eave height H ]
S Twii}-tiered tranj$verse bea
v m :%;auoms 1,Y4,Y7) \
2 ‘ EIEN
\ ¢ fenon joint
o ﬁuomm AN
|_E I I I
Base top-end
B X 910 910
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10920

v2.2.24

LR Y 54 e st 1)

Fig. 2.2.24 Timber framing of Test Model L (Plane Y5).

Ridge height
)

Beam
top-end 400
RXim

400

4522

2870

1820/ |300]N\gI p4g

Base top-end
EEX

wl | |

l 910

) © W G ® O
Y2225  SEABRIAXS, XOHEH HHHAX

Fig. 2.2.25 Timber framing of Test Model S (Planes X5 and X9).

Structural lintel: Cedar

Drawkeyﬂak
6 | 120300 HE © H30%9x

il

Tap-ard spline terar: Oak
LML - 830> 100X 450~550

I
il
¥
-
Sy
(]

Scfﬁtsnhemn:Oak
Calum Cadar TR 301005 450~550
: * Pir: Oak
150150 Mg D EM8X15x180
Y2227 fEEEBEOMHD

Fig. 2.2.27 Joint of column and structural lintel.

Harizantal tie: Cadar
BEE  #120x120 Draw keay Oak
B  {#30X9X60

P 'fli Top-end spline tenon: Cak
- LR - 3060 4T70~520
MNosing: Cedar
oA - 12120%120 solne tenor: Ok
Colurmr: Ceclar /1) : 830X60X470~520
#:1580x180 Pirc Oalk

Foundation stone. Granite
5 - EEETOOX TO0XE0

e #I1BX15x180

¥22.26 FELREDOMN
Fig. 2.2.26 Joint of column and horizontal ties.

Eaves purlin: Cadar
BT © 8120240

Jolnt: Long tenorn with pin {
/ -

pillar-topt /dovetailed (purlin
TO: 88 REFAME
Gable baam: Cadar
=/ - B8120%240

BB L

Pir. Cak

e D 18X 15X180
Column: Cedar

i 150x150

¥2228 fELATOMHA
Fig. 2.2.28 Joint of column and purlin/beam.
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Table 2.2.9 Test Models with Roof — Weight.

Unit weight | Number| Weight | Weight per section| Total weight
HBHES &N)] A% [EE2 &N\N)| HBoEE GN) |[RES KN)
San-gawara pantile ¥ FL 29.5[1204%% 35.5
Eave-end tile 5+ R 38.5[86%% 3.31
Corner tile A+ A 39.8]44& 0.16
Sleeve tile (right) #iEL_%& 39.5[28#k 1.11
Sleeve tile (left) #F % 33.2[28%& 0.93
Comma-patterned ridge-end tile 8B R 22.8]24& 0.05
Roof section |Oni-gawara ridge-end tile 58 R 77]24% 0.15 58.9
EB#E&0% |Standard Noshi-gawara tile —fi% /S FL 23.1{220%& 5.08 ’
Half-cylinder tile 3L FL 20.1]44%% 0.89
Base frame K 19.3]130%% 1.05
Lime plaster ;X 526.8]11.8m 6.22
Roofing mortar =1 159.7]6.74m 1.08
Roofing JL—2424 225.6]4.5& 1.02
Test Model S Sheathing roof board Epith i - - 2.41
Rafter AR - - 1
(gf‘lblio.n short- Purlin/ridge board F & - K - - 3.18 102.4
side) BLERIAS Attic section |Roof strut /NB IR - - 1.03 172
INEBERS |Rooftie beam /NEE - - 0.11 ’
= B E 2 Wall plate (approx. 5.9m) -|7A 3.76
Hhi%E Longitudinal timber along/under ridge board - - 8.17
Column 4F - - 3.63
Girth fAZEL - - 4.76
Beam @ - - 4.35
Hanging strut /Y3 - - 0.57
Structural lintel Z= {8 E - - 3.23
Horizontal tie & [& & - - 3.43 262
Sleeper X5| - - 2.06
Floor strut FRZR - - 0.45
Nosing & - - 0.58
Wall B 136.3]23.00m> 3.13
Unit weight | Number| Weight |Weight per section| Total weight
Huss kN)| A#% [E= kN)| HH9E= kN) [BF= (kKN)
San-gawara pantile 22 FL 29.5[1144%& 33.74
Eave-end tile 5+ R 38.5[44%& 1.7
Comner tile F+HAR 39.8]4%% 0.16
Sleeve tile (right) #iFL 4 39.5[52#% 2.06
Sleeve tile (left) #F, 7% 33.2[52%% 1.73
Comma-patterned ridge-end tile ¥ FL 22.8]24& 0.05
Roof section|Oni-gawara ridge-end tile &R, 77[2#% 0.15 527
EB1R &84 |Disaster resistant Noshi-gawara tile fi5¢/ R 22.8115% 2.63 ’
Half-cylinder tile $f 3L FL 20.1]23%& 0.46
Base frame &K 19.3]54%& 1.04
Lime plaster ;X8 526.8]6.51m 3.43
Roofing mortar H =+ 159.7]13.16m 2.1
Roofing L—212% 225.6]4.5& 1.02
Test Model L Sheathing roof board rititk - - 2.41
(gable on Rafter B - - 1
long-side) Purlin/ridge board & - K - - 3.27 102.8
SUERAL | Attic section|Roof strut NER _ - - 2.7 203
INBERS |Rooftie beam INEE - - 0.79
Two-tiered transverse beam — & 32 - - 1.93
4% Longitudinal timber along/under ridge board -l6& 10.64
Column #¥ - - 3.63
Girth fAZL - - 4.76
Beam £ - - 7.93
Hanging strut A Y& - - 0.57
Structural lintel ZREFE - - 3.23
Horizontal tie & [&& - - 3.43 298
Sleeper A5| - - 2.06
Floor strut FRER - - 0.45
Nosing 8K - - 0.58
Wall B2 136.3]23.00m’ 3.13
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Fig. 2.2.29 Timber framing of Test Model L Fig. 2.2.30 Timber framing of Test Model S
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Fig. 2.2.33 Exterior of Test Model L (no base plaster panel). Fig. 2.2.34 Exterior of Test Model S (no base plaster panel).
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Fig. 2.3.1 Lifting jig for Standard Test Models.
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Fig. 2.3.4 Test Model with Roof being lifted.
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Fig. 2.4.1 Installation of accelerometers on Standard Test Model.
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Fig. 2.4.2 Installation of displacement transducers on Standard Test Model.
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Fig. 2.4.3 Installation of displacement transducers on Standard Test Model.
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Fig. 2.4.4 Installation of strain gauges on Standard Test Model.
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Fig. 2.4.5 Installation of displacement transducers on Standard Test Model
(Test Model with Horizontal Ties only).
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Fig. 2.4.7 Installation of accelerometers on Test Model with Roof.

‘ s : R e
SN s Y 87
R B bz, ez
ADO\ ADO&\ IADO51 AD052
! \ \ X ZDO011Y ZD012Y ZD051Y ZD052Y
I YT I NI I NI . . .
ONOHNONONONONO) @@@.@.@ > << X<
Plane X1 X & Plane X5 XSHE ® ® O ® ® @ ONONONONO) @
Plane X1 X1#& M@ Plane X5 X5#& @
— : C — —]
HE((AV KAV WW [%AVA%AV | [%AVAT{X(AV L
ADO91\\ ADO9>\ ADIR ADl& ZDOQX\ ZDO9>\ ZDBX\ ZD&\
‘ I N I N\T ‘ I N I N ToN<I= N <I>

oloRcRoNcRCRC

Plane X9 X0t HE

e

PP O

Plane X13 X134

a) Test Model L LiRBR{A

V248

OO0 OO O

Plane X9 XO#TE

OO 66O

Plane X13 X13#4E

b) Test Model S SakR{A

FRARST & BRI DAL FHL B

Fig. 2.4.8 Installation of displacement transducers on Test Model with Roof.
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Fig. 2.4.10 Installation of displacement transducers on Test Model with Roof.
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Fig. 2.4.11 Installation of displacement transducers on Test Model with Roof.
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Fig. 2.4.13 Wall arrangements and eccentricity of Test Models.

F 241 FRHERBRIR(AIR) O — 5L #1242 BREERBRACHRIER) O hR 5
Table 2.4.1 Input waves of Standard Test Model Table.2.4.2 Input waves of Standard Test Model
(with rigid floor). (with semi-rigid floor).
Max.
No szllgemem E:Sl code . Input~wave :;ccelerz{tion firilfgcttion Wall Max. . Input
BRE KEBR—F [ANE RARMEE ansml o aan (| Test code |Input wave acceleration |
(cm/s2) gementlsea— 1o | A A3 Bxingpe |direction
— - LR = | ABAE

Ri ] TAWX025 [White noise 87 1 /A X3 25X ERE w2y P
[R2 | 1AWY025 |White noise =7 A~/ Xif 25|y Ml 2AWX025 |White noise =7 A b/ Xif 25|X

[R3 | 1ABX100 |BCJ-L2 BCJ-L2i 100X M2 2AWY025 |White noise 57 A b/ 4 X 25|y

R4 | 1ABX200 |BCJ-L2 BCJ-L2i§ 200|X M3 2ABX100 |BCJ-L2 BCJ-L2:K 100]X
R5 | A 1ABY100 |BCJ-L2 BCJ-L2if 100]Y M4 2ABX200 |BCJ-L2 BCJ-L2K 200X
[R6_| 1ABY200 [BCJ-L2 BCJ-L2K 200]Y M5 A [|2ABX300 |BCI-L2 BCI-L2K 300X
R7_| 1ABY300 |BCJ-L2 BCJ-L2i 300]Y M6 2ABY100 |BCJ-L2 BCJ-L2K 100]Y
RS | TAWX+25 |White noise 787 4~/ 4 Xii 25|X M7 2ABY200 |BCJ-L2 BCJ-L2i& 200]Y

R9 TAWY+25 |White noise 87 1~/ 4 Xii 25|y M8 2ABY300 [BCJ-L2 BCJ-L2iK 300]Y
[R10 | 1IBWY025 [White noise 57 4~/ 4 X% 25y M9 2AWX+25 [White noise 787 1 b/ 4 X 25X
R11 | 1BBY100 |BCJ-L2 BCJ-L2i 100]Y M10 2AWY+25 |White noise =7 A b/ XiK 25|y
RI2| B 1BBY200 |BCJ-L2 BCJ-L2if 200)Y Mil 2BWY025 |White noise =7 A +/ 1 Xif 25|y
[R13 | 1BBY300 |BCJ-L2 BCJ-L2if 300]Y M12 2BBY100 |BCJ-L2 BCJ-L2K 100]Y
R14 IBWY+25 [White noise 57 4~/ 4 X% 25y MI13 B 2BBY200 |BCJ-L2 BCJ-L2i 200]Y
[RI5 | 1ICWY025 [White noise 7RI 1/ 4 Xi§ 25|y Ml4 2BBY300 [BCJ-L2 BCJ-L2iK 300]Y
[R16 | ICBY100 |BCJ-L2 BCJ-L2f 100y M15 2BWY+25 |White noise "7 A~/ XiK 25]y
[R17 | 1CBY200 |BCJ-L2 BCI-L2i% 200} Y M16 2CWY025 [White noise 7:7 A b/ 4 X 25|y
RIS | 1CBX300 |BCJ-L2 BCJ-L2if 300]X M17 2CBY100 |BCJ-L2 BCJ-L23K 100]Y
[R19 | 1CBY300 [BCJ-L2 BCJ-L2K 300]Y M18 c 2CBY200 |BCJ-L2 BCI-L2: 200]Y
[R20 | ICWY+25 |White noise 787 4~/ 4 Xii 25|y MI19 2CBY300 |BCJ-L2 BCJ-L2i& 300]Y
[R21 | 1CWX+25 |White noise 87 A b/ 4 i 25[X M20 2CWY+25 |White noise K7 A b/ 4 Xif 25|y
R22 1CK3818 |IMA Kobe IMATE = i 818,617, 332|X,Y.Z M21 2CK3818 |IMA Kobe IMATH =i 818, 617, 332|X.Y.Z
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Table 2.4.3 Input waves of Standard Test Model

(with flexible floor).
Wall Max. . Input
No |arrangement ISSt code S Inp ut:wave asccelera’twn direction
pEpE RN |ANE (a;—cm/jtiu)nzlﬁ ANFE

[F1 | 3AWX025 |White noise 87 A b/ A Xif 25|X

F2 3AWY025 |White noise 57 A b/ Xif 25]Y

[F3 ] 3ABX100 |BCJ-L2 BCJ-L2& 100[X

[F4 | 3ABX200 |BCI-L2 BCJ-L2:% 200]X

Fs |, [2ABX300 [BCJ-L2 BCI-L2if 300]X

[F6_| 3ABY100 |BCJ-L2 BCJ-L2:% 100]Y

[F7_| 3ABY200 |BCJ-L2 BCJ-L23% 200]Y

[F8 | 3ABY300 [BCJ-L2 BCJ-L2i 300 Y

[F9 | 3AWX+25 [White noise 787 A b/ 4 X 25|X

F10 3AWY+25 |White noise =7 A b/ Xi 25|y

[F11 | 3BWY025 |White noise =7 A b/ A Xiff 25]y

E12 3BBY100 |BCJ-L2 BCJ-L2:% 100]Y

Fi3] B  [3BBY200 |BCI-L2 BCI-L2E 200]Y

[F14 | 3BBY300 |BCJ-L2 BCJ-L2i 300]Y

F15 3BWY+25 [White noise 787 A b/ 4 X 25|y

F16 | 3CWY025 |White noise 57 1~/ 4 Xi§ 25y

[F17 | 3CBY100 |BCJ-L2 BCJ-L2i% 100]Y

[F18 | c 3CBY200 [BCJ-L2 BCJ-L2if 200]Y

[F19 | 3CBY300 |BCJ-L2 BCJ-L2:% 300]Y

[F20 | 3CWY+25 |White noise RI A b/ A Xi 23]y

F21 3CK3818 |IMA Kobe IMA#Ff 818,617,332|X,Y,Z

%244 RS & HBRIAOIE—& (12) #245  BRAMAEEBREONEE (2/2)
Table 2.4.4 Input waves of Test Model with Roof (1/2). Table 2.4.5 Input waves of Test Model with Roof (2/2).
Wall Max. . Input Wall Max. . Input
No |arrangement "l;e‘st code N Input’wave alsccelerz{tlon direction | [No [arrangement Ifst code . Input‘wave zicelera’tlon direction
epw |21 F(ANR BAMEE |5 5 rm e ESL Sl Sk BRMEE |5 5rm
(cm/s2) (cm/s2)

R1 RNWX025 | White noise 787 4 b/ 4 it 25|X R21 RBWX025 |White noise 57 A +/ 4 Xiff 25|X
[R2 | RNWY025 [White noise -7 A -/ A X% 25|y [R22 | RBWY025 [White noise 87 1~/ A X 25|y
R3 RNBX 100 |BCJ-L2 BCJ-L2i 100X R23 RBBX100 |BCJ-L2 BCI-L2K 100X
R4 RNBX200 [BCJ-L2 BCI-L2i# 200X [R24 | RBBX200 |BCJ-L2 BCJ-L2& 200]x
Rs | [RNBX300 [BCI-L2 BCI-L2 300[x R2s | ,  [RBBX300 [BCI-L2 BCIL2iE 300[x
R6 RNBY100 [BCJ-L2 BCJ-L2i% 100]Y R26 RBBY100 |BCJ-L2 BCI-L2if 100y
[R7_] RNBY200 |BCJ-L2 BCI-L2ifE 200[Y [R27 | RBBY200 |BCJ-L2 BCJ-L2E 200[Y
RS RNBY300 |BCJ-L2 BCJ-L2i 300fy R28 RBBY300 |BCJ-L2 BCI-L2iK 300y
R | RNWX+25|White noise -7 A~/ A XK 25X [R29 | RBWX-+25 [White noise 757 1~/ A X3 25|
R10 RNWY+25 |White noise 757 4 b/ 4 X 25|y R30 RBWY+25 |White noise 57 A /4 Xi 25|y
[RI1 | RAWX025 [White noise 787 A b/ 1 Zif 25|X [R31 | RCWX025 |White noise -7 1 b/ 4 Xi 25|X
[R12 | RAWY025 | White noise 757 4 b/ 4 Xif 25|y [R32 | RCWY025 |White noise =7 A +/ 4 Xif 25|y
RI3 RABX100 [BCJ-L2 BCJ-L2i% 100|X R33 RCBX100 |BCJ-L2 BCJ-L2if 100X
[R14 | RABX200 |BCJ-L2 BCI-L2ifE 200[x [R34 ] RCBX200 |BCJ-L2 BCJ-L2E 200[x
RIS | RABY100 [BCJ-L2 BCJ-L2i% 100fY [R35 | c RCBY100 |BCJ-L2 BCJ-L2if 100fY
[R16 | RABY200 |BCJ-L2 BCJ-L2i 200y [R36 | RCBY200 [BCJ-L2 BCJ-L23% 200y
[R17 | RABY300 |BCJ-L2 BCJ-L2i 300fy [R37 | RCBY300 |BCJ-L2 BCI-L2iK 300y
[R18 | RAK3050 [JMA Kobe IMA#HF i 409, 308, 166|X,Y,Z [R38 | RCK3818 |IMA Kobe IMAFHF i 818,617, 332|X,Y,Z
[R19 | RAWX+25 | White noise 757 4 b/ 4 i 25|X [R39 | RCWX+25 |White noise 57 A /4 Xi 25|X
R20 RAWY+25 [White noise 87 A b/ 1 X 25y R40 RCWY+25 |White noise K7 A +/ 4 X 25|y
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Ist vibration mode under white noise wave excitation in Y-direction (Test Model with Groundsills).
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Fig. 2.4.15 Fourier spectral ratio under white noise wave excitation in Y-direction
(Test Model with Groundsills - Wall arrangement A).
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g) Flexible Floor Test Model
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i) Flexible Floor Test Model
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Fig. 2.4.16 st vibration mode under white noise wave excitation in Y direction (Test Model with Horizontal Ties).
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Fig. 2.4.17 Fourier spectral ratio under white noise wave excitation in X-direction
(Test Model with Horizontal Ties - Wall arrangement A).
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Fig. 2.4.18 Maximum deformation angle under BCJ-L2 wave excitation in Y-direction (Test Model with Groundsills).
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Fig. 2.4.19 Maximum deformation angle under BCJ-L2 wave excitation in Y-direction (Test Model with Horizontal Ties).
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Fig. 2.4.20 Maximum deformation angle under BCJ-L2 wave excitation in X-direction (Test Model with Groundsills).
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Fig. 2.4.22 Maximum response acceleration under BCJ-L2 wave excitation in Y-direction (Test Model with Groundsills).
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Fig. 2.4.23 Maximum response acceleration under BCJ-L2 wave excitation in Y-direction (Test Model with Horizontal Ties).
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Fig. 2.4.24 Maximum response acceleration under BCJ-L2 wave excitation in X-direction (Test Model with Groundsills).
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Fig. 2.4.25 Maximum response acceleration under BCJ-L2 wave excitation in X-direction (Test Model with Horizontal Ties).
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Fig. 2.4.26 Maximum deformation angle under JMA Kobe wave excitation (Test Models with Groundsills and Horizontal Ties).
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Fig. 2.4.27 Maximum response acceleration under JMA Kobe wave excitation (Test Models with Groundsills and Horizontal Ties).




2) MO

BSCRIEHATORATOIA LR, #5352 5 2011 4 1 J)

ACZE O OFEIE v &1, RERICEDL ST X

ACEE DR D X1Y1 FEMALE ICE% & L7 ENLaEC JFIANC iR C 20em FRJE, Y J5IAIC 10em FEERBE) L 7-.
X5 IMA I IERF OFEM O Y B2y 2.4.28 (TR FERI3 B 5 2 L2 & o TREBRICA T & 5 #iE ) VK
I B, WX TR TR X FH, Y FE~OBED ®T Wiz, ACRE D) DOISEERAN /NS ko
b5, F7o, ARCUZBEDMIKEERE C)ERAE DI D T-RREEREZ Z 5.

B ELINEMEEDORLELZY 2.429 IZRT.

~ 15
€
L
» 10
X
©
>~ 9
&
o 0
o
<
s O
€
g—m
&
5—15

-25 -20 -15 -10 -5 0 5
Displacement along X axis (cm)

'¥2.4.28  IMAHFEEINREFOXTY VERIO# Y &
Fig. 2.4.28 Horizontal displacement along X1-Y 1 column-base under JMA Kobe wave excitation.

900
S 600 f .
® o 300
©ce 0
S CE’ =300 ’ X Directi
& —_— irection
< -600 ' — — Y Direction
-900
6 8 10 12 14 16 18 20
Time (s)
a) Response acceleration at X1-Y1 beam height X1Y 147 & O 524 E
E % .
G 20 —— X Direction
= 10 r N !"l__,.__,_ — — Y Direction
[ 0 o \\ | | \\—_.—‘-_—.a—‘———-
£
§ -10
—3_ -20
5 -30
6 8 10 12 14 16 18 20
Time (s)
b) Displacement along X-Y1 column-base X1YIfEH D v &
900
S . 600 rﬂ o
g Q 308 LA a_..,x_‘,..g;/\‘f :; L} Af ”.ﬂ lnmﬂ\ |nﬁ p b ge A\ o V(\,G'wftf
2 g v w\nui R b R A kA
o & -300 \/ l ' X Directi
S~ _goo | ’ J irection
< — — Y Direction

v 2.4.29
Fig. 2.4.29

-900
6 8 10 12 14 16 18 20

Time (s)
¢) Input acceleration A JJ il &

ARCRRBRIR DAL 0 B & 53 B R R o Lhiik

Horizontal displacement of column-bases and acceleration time history comparison (Test Model ARC).

4



YRR 18 AR EERAR TR R BRI LR 7' & = 7 b T AER R — VK 1E

3) #iiFeE—22 b
CHRBERERY VBB R EOKENZZT D L X,
TEEZRIBEIIREESE k& TRET S, b5
VN NEEZR O BT X0 AR & BREM O BEA T Tl
FT— AV MRREL RDZOICHENEEEZZT L N
H5H. T TIE, DFC(LHEFHKRBERE C)BRED AT
TEHBENTZO0FHEHNT, AT 5808 L O
FE—AY MEFHL, IMA #F IR OO 5| &
KEhBLOHEETOROMITE— A EHEOEE L
DOBEMEIC SN TELET 5.

IR OFMOT R L EFEOREE, HH A
NEKN)B L O#ITFE—4 > F MkNm)ZRHLZ. 22T
YU REE T, RUR, CERUR, RRBEBRIEOZNE

7 2.4.6

ZDWT, 12 KOO EE H Wz, BRBRIKETO
FEICHWIEAXHM OY o TR B O EE Z 2.4.6 TR
T YU UREIL, FET 7 54 F—%& AW fitE8hE ¥
TR,

Y 2.4.30 |2, IMA M EIMERIZIS 1T % DFC SRBRIK
D X1~X13 #1 T OB A BIR 2 73, B &A%
HOBHEIARATH Y, Mo, &#E CHML g
FllEnEnofEoEes > CLLEENTH D, BEER
E C TiE, X1 #EmEORmICTHKENLVER L, £ Oft
DOEMITITEER 2N E NI RLDORENVRIETH L0,
X1 #&Em O KB ZETEA DK 1/60rad T H DIZHF LT
X13 & O KBREIE A D35 1/érad & K& L o> Tn
5.

BB R DT Y 7% (GPa)

Table 2.4.6 Column Young modulus of each test model.
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Fig. 2.4.30 Restoring force characteristic under JIMA Kobe wave excitation (Test Model DFC).
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Y1 Y3 Y5

Maf)(().r::ml Max. moment Ma;(;) 'rz‘:lal Max. moment Mz?;'r:lal Max. moment

- EAE—AE = R AKE—AVE = EAKE—AF

sxmn |FAEN g |BAECON mkmn | RRE

(kN) (kN) (kKN)

X1 23.2 0.7 24.8 0.6 22.9 0.9
X5 25.0 2.5 13.1 09 47.8 2.7
X9 16.3 3.7 10.5 1.3 22.2 9.4
X13 22.2 1.8 11.7 14 8.3 3.6

a) Overview of joint 4 FRAEIK b) Split EIZLER 4>
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Fig. 2.4.31 Split in groundsill due to dislodged column-base X13-Y1.

a) Overview of joint #2 & H#E2IA

Y2432 XOYSHIEH (£ : W, A W)
Fig. 2.4.32 Column-top X9-Y5 (Left/right: west-side/east-side).
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Fig. 2.4.39 Flexure fracture at tenon base.

Fig. 2.4.41 Spllts at collar base of horizontal member.

Table 2.4.8 Number of damaged areas per member (Test Model with Horizontal Ties).

Column-top #¥58 Column-base #¥ i
Through column Joined column (tenon) Through column Joined column (tenon) . .
Test model . N Horizontal ties
. ol N . P .
e AL B (22) AL B (22) SED
Breakage |Crack |Total |Breakage|Crack |Total |Breakage|Crack |Total |Breakage|Crack |Total
g8 |@z st e mm [st e lma st lse (s s
AM (Semi-rigid floor)
R 1 1 2 1 0 1 0 0 0 3 1 4 0
AM(ERIER)
Horizontal ties |AR (Rigid floor)
0 1 1 0 3 3 1 0 1 4 0 4 0
REH AR(HIER)
AF (Flexible floor)
0 0 0 0 2 2 0 0 0 6 0 6 0
AFCEIR)
7249 LA EMBIOHREETK
Table 2.4.9 Number of damaged areas per member (Test Model with Groundsills).
Column-top ¥ 88 Column-base #¥ i Groundsills
Test model Through column Joined column (tenon) Through column Joined column (tenon) | (horizontal
SHERIA BLE B ([i%) BLAE B ([i%) members)
" L
Breakage [Crack |Total |Breakage|Crack |Total |Breakage|Crack |Total |Breakage [Crack |Total j;:‘
prif  |mz |5t |yie  lmam fst linie  |em lat lime  |em s | REMD
DM (Semi-rigid floor)
\ 1 2 3 2 2 4 1 1 2 4 5 9 1
DM RIER)
Groundsills|DR (Rigid floor)
0 4 4 1 2 3 0 3 3 3 3 6 1
& |DR@AIK)
DF (Flexible floor)
1 3 4 2 2 4 4 1 5 4 3 7 2
DF(ER)
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Fig. 2.4.43 Damage observed at dismantling (Test Model AF with Horizontal Ties/Flexible Floor).
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Fig. 2.4.44 Damage observed at dismantling (Test Model AM with Horizontal Ties/Rigid Floor).
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a) Cracks in Column-top X1-Y 1 below horizontal member b) Breakage of Column-base X11-Y1 below horizontal tie
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¢) Breakage of Column-top X5-Y5 below horizontal member d) Breaking-off of Column X11-Y5 tenon-end
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Fig. 2.4.45 Damage observed at dismantling (Test Model AM with Horizontal Ties/Rigid Floor).
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Fig. 2.4.46 Damage observed at dismantling (Test Model AR with Horizontal Ties/Rigid Floor).

a) Cracks in Column-top X11-Y1 tenon b) Breaking-off of Column-top X11-Y'1 tenon-end below horizontal tie
XY HEBIZ 2 AR XY TRERNEZ D 2 O F T O do & 1T

¢) Breakage on Column-base X1-Y5 below horizontal tie d) Cracks in Column-top X13-Y1 below horizontal member
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Fig. 2.4.47 Damage observed at dismantling (Test Model AR with Horizontal Ties/Rigid Floor).
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Fig. 2.4.48 Damage observed at dismantling (Test Model DF with Groundsills/Flexible Floor).
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a) Damage to Column-top X9-Y1 below horizontal member due to twisting b) Cracks in Column-top X7-Y1 tenon at weak axis
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¢) Breakage of Column-top X5-Y5 below horizontal member d) Breakage of Column-top X9-Y3 tenon at weak axis
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Fig. 2.4.49 Damage observed at dismantling (Test Model DF with Groundsills/Flexible Floor).
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Fig. 2.4.50 Damage observed at dismantling (Test Model DM with Groundsills/Semi-rigid Floor).

a) Cracks in Column-base X3-Y1 tenon/Cracks at weak axis b) Breakage of Column-top X7-Y5 tenon
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¢) Breakage of Column-top X5-Y5 below horizontal member d) Cracks at dovetail joint Groundsill X1-Y5
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Fig. 2.4.51 Damage observed at dismantling (Test Model DM with Groundsills/Semi-rigid Floor).
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Fig. 2.4.52 Damage observed at dismantling (Test Model DR with Groundsills/Rigid Floor).

a) Cracks in Column-top X13-Y1 at horizontal member b) Breakage of Column-base X7-Y5 tenon
X13Y VESH O BEARA o7 18 o XT7YSHEMNE Z $r4]

c) Cracks at top collar of Horizontal member X9-Y5 due to twisting d) Breakage of Column-top X13-Y3 tenon
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Fig. 2.4.53 Damage observed at dismantling (Test Model DR with Groundsills/Rigid Floor).
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Fig. 2.4.54 Fourier spectral ratio under white noise wave excitation in Y direction

(Planes X1 and X5, Test Model LN).
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Fig. 2.4.55 Fourier spectral ratio under white noise wave excitation in Y direction

(Planes X1 and X5, Test Model SN).
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Fig. 2.4.56 Horizontal vibration mode under white noise wave excitation in Y direction (Test Models LN and SN)
*Shown with translational vibration amplitude emphasized.
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a) Test Model LN/torsion/2.5Hz b) Test Model SN/torsion/2.5Hz
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Fig. 2.4.57 Horizontal vibration mode under white noise wave excitation in Y direction (Test Models LN and SN)
*Shown with torsional vibration amplitude emphasized.
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Fig. 2.4.58 Vibration mode under white noise wave excitation in Y direction (Plane X5, Test Models LN and SN).
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Fig. 2.4.62 Maximum deformation angle under BCJ-L2 wave excitation in Y-direction (Test Model with Roof).
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Fig. 2.4.63 Maximum deformation angle under BCJ-L2 wave excitation in X-direction (Test Model with Roof).
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Fig. 2.4.64 Maximum response acceleration under BCJ-L2 wave excitation in Y-direction (Test Model with Roof).
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Fig. 2.4.65 Maximum response acceleration under BCJ-L2 wave excitation in X-direction (Test Model with Roof).
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Fig. 2.4.78 Damage observed at dismantling (Test Model L with Roof/gable on long-side).
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Table 3.2.1 Outline of Test Models C and D.

Test Model C Cfg Test Model D D
Steel base Simulated ground &% th %
,E,;:jj BHEREE Concrete/footing beam
ol vy — R ERE
Roof 1R Japanese tile roofing A AR &
Metal lath-mortar/wood lath base
Exterior wall FRENLZVE ATY T
HLEE Brace fhvLy Brace/structural plywood
B, BiEAER
Juraku finish coating/mud base Juraku finish coating/mud base
Intesior wall i CEAE LI, CoBCEIEE I, T8y T
TEYTH
PEE Brace/structural plywood
oL, BERAER
Ceiling X# None £
Ist floor: plywood/2nd floor: Apiton flooring
Floor & 1B &R, 2B 7ER IR—UL Y
=]
Floor area [1 F 37.73 (m%)
FREM# |2F 3457 (m)
Floor hight [1 F 2,850 (mm)
s  |2F 2,700 (mm)
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%322 AT DM & HERE (CHR)
Table 3.2.2 Retained strength and Judgment (Test Model C).

Retained strength | Stiffness ratio| Eccentricity| Floor spec. . Required strength . .
N . . . . . Retained strength . . Sufficiency ratio
Floor | Direction |(before modification)| reduction reduction | reduction BB 5 (before modification) 35 R Judgment
B | Am | BETEEN | BEEER | BOER | Kemsm T o7 S0 DEH ) e 5
(IBIERT) (kN) Fs Fep Fef Qr (kN)
2nd floor May collapse
20.84 1.00 0.97 1.00 20.21 21.13 0.96 e ¢
20 Y-direction BRI HAEEELH D
YA
1st floor In danger of collapse
1B 21.17 1.00 1.00 1.00 21.17 43.85 0.48 BIED AR A L
2nd floor Not likely to collapse
27.27 1.00 1.00 1.00 27.27 21.13 1.29
2B | X-direction —EIELGL
XA .
1st floor Not likely to collapse
1B 50.82 1.00 1.00 1.00 50.82 43.85 1.16 — RS EEELAL
#323 RAETOIMALHERER DB
Table 3.2.3 Retained strength and Judgment (Test Model D).
o Retained sFrenth Stlffness'ratlo Eccentr‘lcny Floor spec. Retained strength Required sFreng?h Sufficiency ratio
Floor | Direction |(before modification)| reduction reduction | reduction BET B 7 (before modification) FR® Judgment
B | mm | REIEEA | WEEER | WOER [REEER 0] 00 RE N odior 5z
({&1E ) (kN) Fs Fep Fef Qr (kN)
2nd floor Will not collapse
36.18 1.00 0.88 1.00 31.94 21.13 1.51 -
2B | y-direction BEIELG
YA[E .
Ist floor Will not collapse
68.98 1.00 1.00 1.00 68.98 43.85 1.57
134 fEIELAL
2nd floor Will not collapse
41.22 1.00 1.00 1.00 41.22 21.13 1.95 R
2B | X-direction FIELAL
XFE .
Ist floor Will not collapse
77.68 1.00 1.00 1.00 77.68 43.85 1.77
11 fEIELAL
#324  CHERE (ABBH)
Table 3.2.6 Judgment (Test Model A/B).
Test Model Floor Direction | Required strength Retained strength | Sufficiency ratio Judgment
&) B HrA | BERD Qr (kN BRETSHH Qd (kN)| FERE Qd/Qr |5
2nd floor May collapse
20.96 17.60 0.84 e N
286 | Y-direction BIET HAREMEN DD
YA
1st floor 4344 20.85 048 In danger Sicolliigfe
Al 15 BlIEOATEEEA T
2nd floor Not likely to collapse
20.96 26.32 1.26
20 X-direction —ISEBELAL
XA i
1st floor 4344 55.13 127 Not lli(ely to i:ollapse
1% —ISEIERLA L
2nd floor Will not collapse
20.96 42.14 2.01
28 Y-direction BIELAL
1st floor Y75 Will not collapse
43.44 79.83 1.84
1F& BlELAGN
B
2nd floor Will not collapse
20.96 40.72 1.94
2B X-direction BIEELAL
XA M .
1st floor 4344 85.45 1.97 Will n0t~collapse
15 FEIELAL
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Table 3.3.1 Test Models C and D construction schedule.

Year £ 2006 R 18 E
Month A October 10 November 11
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“‘(”52%‘3&““05253ﬁmm52ﬁ3ﬁmmA<E>':u_mAv5>£
Steel base frame - - ” { Foundation concreting Model D base framing
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Y 331 CHOERE
Fig. 3.3.1 Steel base frame (Test Model C).

v 333 DBOREMERE 227 ) — b IR O 8k
Fig. 3.3.3 Simulated ground and reinforcing bars of concrete
foundation (Test Model D).

v 3.3.5
Fig. 3.3.5

C BROHE
Timber framing (Test Model C).

v 3.3.2 D EHEEEA

Fig. 3.3.2 Steel base frame (Test Model D).

N

Y 334 DO L 27 U — LR
Fig. 3.3.4 Simulated ground and concrete foundation
(Test Model D).

D B DA
Fig. 3.3.6 Timber framing (Test Model D).

Y 3.3.6
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Y 3.3.7  W/NET HOBET-(C ) Y 33.8 JilEOKEDOYE
Fig. 3.3.7 Split bamboo lath (Test Model C).

Fig. 3.3.8 Mixing base plaster with water.

v 339  SRBEATOT v 3.3.10  FEHEENE L% C B M
Fig. 3.3.9  Applying base plaster. Fig. 3.3.10 Completion of base plastering
(1st floor, Test Model C).

Y 3.3.11  GRBEfE 1% o C HiAME

v 3302 JREEME 0 DB R
Fig. 3.3.11 Completion of base plastering Fig. 3.3.12 Completion of base plastering
(exterior, Test Model C). (1st floor, Test Model D).
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Y 3313 TikElE % O D BsME Y 33.14 HBVEEONE T (CHR)
Fig. 3.3.13 Completion of base plastering Fig. 3.3.14 Applying second plaster (Test Model C).
(exterior, Test Model D).
! |~ By / = % =5
,. - r‘l f/
/
iy
i
Y 3315 HEWTT I —8HOKT (D) 'Y 3316 BHUOE L% O C HSMEL (C B
Fig. 3.3.15 After-construction anchors (Test Model D). Fig. 3.3.16 Completion of sheathing (exterior, Test Model C).

Y 3.3.17  ERHuARE L% > D HUMEL Y3318 HLLT L I—nar s — T (D)
Fig. 3.3.17 Completion of sheathing (exterior, Test Model D). Fig. 3.3.18 After-construction anchor concreting
(Test Model D).
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Y 3319 EAX IV THO CHAME 'Y 3.3.20  E/LHAMELHED D HSME
Fig. 3.3.19 Completion of mortaring (exterior, Test Model C). Fig. 3.3.20 Completion of mortaring (exterior, Test Model D).

Y 3.3.21  AEEE ETERY ORT (D) Y 3.3.22  PNEEE LB CHUL RN
Fig.3.3.21 Applying finish coat (Test Model D). Fig. 3.3.22 Completion of interior walls (1st floor, Test Model C)

&% )l

v 3.3.23  WEE(L BRI DAL BEER Y 3324 HNEBEEAZALDY LA EFOREE
Fig. 3.3.23 Completion of interior walls Fig. 3.3.24 Mixing Lysine mortar for exterior walls.
(1st floor, Test Model D)
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v 3325 U UoAhRiIFB X OMEER O C BMEL ¥ 3326 ULt bFR L OMREER O D HAME
Fig. 3.3.25 Completion of Lysine finish/final coating Fig. 3.3.26 Completion of Lysine finish/final coating
(exterior, Test Model C). (exterior, Test Model D).

Y 3327 EME T EORKRT (D) v 3.3.28 FBRIARSERKRFD C U1 PE
Fig. 3.3.27 Seismic reinforcement (interior, Test Model D). Fig. 3.3.28 Completion of test model construction
(1st floor, Test Model C).

Y 3329 RERRSZEGOD D A1 R Y 3330 SEEk L7oRBRIAASE (TRT: DA, B CHE)

Fig. 3.3.29 Completion of test model construction Fig. 3.3.30 Overview of completed Test models
(1st floor, Test Model D). (front/back: D/C).
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34 FAFEORE - Y =UF

HEIR O T#%, HUMZESNY— P LERMET
BEEFEm L=, £z, iﬁﬁﬁlﬁ IBWTE, Y kT
NV =L 400ton KH7 L— T Lo TERBZER D
AR Z R B, BBHEICRE L. BREB IURR
BHY POk %Y 3.4.1-3.4.4 1577 REITIX, 16ton
DT T7TL—r Il —rbul ol —J 52 >F)L
n—5—8 fHEHW. 7T L—r7 L= LRERIR
OFIIE, BEREZREL, RBREORFHEZEL T
L2 L CcHRBRROBEERBE L. 2, B0 LIF OB,
frEF 2 W - B EFH S i L7z,

ABEICIIBEBE b, Bl EE LTREBROF X

+ - RIFICHYT 2 EEZ/NBEAOHIZ, 2 BHERRE
AT E(GOON/M?) A Y+ 5 BB A 2 MRICRE L7Z. £
72, DHOH 1 BEHERFERMEICHEY T EEZ%2 1
FRICERE T Lz,

EBEA L~ORBRAOBE) TR ZFH L, BRmEEAHF

HAt 4 Az
3411277, B

Ve EREFHAIAZER L. FHRE R A
BRERE, RBRAEEIS 2RO E

WA E R C Bl 225.2kN, D #f 218.2kN & 72 5 7-. A Bf

DREYHEE R
HETHD. Z

243.82kN TH Y, C BUIIZIZREED

DR D, R ERRERORBREO

MENBEEMREES CH 18 119.0kN, 2 J& 91.3kN, D

1 115.8kN,

#341  ABRkoER
Table 3.4.1 Weight of test models.

28 91.4kN LRET D.

Test Model C C#& Test Model D D&
Load measurement faf & 5t1Z &k A HA{E 2553 kN 562.7 kN
Total weight ¥R E = 2252 kN 2182 kN

Weight to calculate seismic force

2nd story 2B | 91.3 kN (Movable load F&& 7T E3.6kN) | 91.4 kN (Movable load F&&15 &3.6kN)

MWENEEREE

Iststory 1/& | 119.0 kN (Movable load &1 2&20.8kN)| 115.8 kN (Movable load F& & 7 E£20.8kN)

Y341 HECHWEFLR—T—
Fig. 3.4.1 Moving skate used for moving test models.

s

¥343  HMEOKT
Fig. 3.4.3 Test model being moved.

Y342 BRETHAWEZIZ7ZL—rTL—r
Fig. 3.4.2 Rough terrain crane used for moving test models.

v 3.4.4
Fig. 3.4.4

REAEOM Y LB L OBE)

Test model being lifted for moving.
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a) Test Model D simulated ground DA A e
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%} ~ 282 J—FUH EIZEE  of foundation
EHHAIE BT
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b) Test Model D foundation DM ERE

DFRASLEE G « FERRE 0D N 8 B3R i 1

Fig. 3.5.1 Accelerometers installation Test Model D (simulated ground/foundation).
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— | sosC
43 1
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b) Test Model D DAf
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Fig. 3.5.2 Accelerometers installation (the floor of 2nd floor).
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a) Test Model C CAx
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a) Test Model C CAY
¥3.53
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b) Test Model D DA

/NEAR O INE EEFH R B AL

Fig. 3.5.3 Accelerometers installation (Roof truss).
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a) 2nd floor, Test Model C CA 2%~
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b) 2nd floor, Test Model D DA 2%~
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d) 1st floor, Test Model D D %1 1 %~

v3.54  JEBEZEALEHR
Fig. 3.5.4 Story displacement measurement.

Main bars measuring positions
One each on right and left

Bt o
FHEHAIGIE in & U
404 @05 40640 2
8 82 EmiHT L AL -
8 Tl @@ Zﬁ;i 200 o o 200 \‘1@
o / k )
361 9 Y
@C} @ \ @}%F* 20 é} “
o a96d"Relte—re—in s €7
200 200 200 200 200
@;9@75]:1 @&ED @8 @ & Anchor bolts \
© ) ° ‘ ‘ : Hold-down
: Stirrup measuring ) , _axial fO_rce N
@@ ) positions @’@ lgB82 883 ges @@@wp 888 measuring ;?ﬁ;?l f(fjrtsggs
© e - promHAeE LU S wow POt uring positions
Q:X:}‘” 200 7 —HR l
*See o @%} "G oo 0000 mpnmem TAEIRM
380 88 o w0  EH R E
B Main bars: 16 ch (8 places x 2 layers) % :87FF X 2B¢=16ch  Anchor bolts: 31 ch 7> Hh—R)Lk:31ch
» Stirrup: 6 ch (3 places x 2) &HILSH7: 3HFF X 2=6¢h Hold-down metal fittings (S-HD15): 3 ch ZRk— L& 7> & ¥)(S-HD15):3ch

a) Strain gauges installation (foundation)

OO HFHANE

b) Strain gauges installation (metal fittings)
SO OT HFHINLE

v3.55 DEEHOAE, TUA—RA N, R—AF T EROOTRY —DNE
Fig. 3.5.5 Strain gauges installation for reinforcing bars, anchor bolts and hold-down metal fittings

(foundation, Test Model D).
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201141 A
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Fig. 3.5.6 JR Takatori. (1995 Hyogo-ken Nambu Earthquake).

%351  JHEAZYa2—1
Table 3.5.1 Excitation schedule.
Date | Testno Test name Input wave Input level diIrI;EtL;)n X - 7
Bft | &87| =Ran' IR RL AL [T
1 White noise 7RI A /A4 X - 2 0.1-50Hz 30Gal -
. 2 o Sweep RA—F - 1 30Gal - -
F 30'026 L3 Vibration Sweep R1—7 - 1 - 30Gal -
20064 |— Char;‘é%ﬁ{fg St IR Takatori JREEEX 5% 3 [32Gal(EW)| 32Gal(NS) | 13Gal(UD)
221 5 iR Wh¥te no¥se 7 \'7’”*/'(Z0 - 2 0.1-50Hz 75Gal -
6 White noise RT A~/ A4 X - 2 0.1-50Hz 75Gal -
7 White noise R A /A4 X - 2 0.1-50Hz 113Gal -
8 White noise "7 A~/ A X - 2 0.1-50Hz 45Gal -
9 Sweep AL — - 1 30Gal - -
FZ%~0268= 10 coll Sweep AA—7 ; 1 ; 30Gal -
T ollapse test — Ixg  oise RIA /4 X - 2 0.1-50Hz 113Gal -
o | (TestModel ©) Sweep AA—7 1 30Gal
20064 CHfE R £Z
N E JR Takatori JREEER 100% 3 [642Gal(EW)| 636Gal(NS) [261Gal(UD)
14 JR Takatori JREEER 60% 3 [385Gal(EW)| 382Gal(NS) [ 157Gal(UD)
15 JR Takatori JREEEY 100% 3 [642Gal(EW)| 636Gal(NS) [261Gal(UD)
Removal of collapsed test model (Test Model C) iR ¥ E(CH)
Mar. 5 16 White noise 7RI A~/ A4 X - 3 0.1-50Hz 30Gal
’ Collapse test - - ~
2006 17 (Test Model D) White noise IRT7 A /A4 X - 3 0.1-50Hz 113Gal
20064 [ 18 D e JR Takatori JREEER 100% 3 [642Gal(EW)| 636Gal(NS) [261Gal(UD)
3ASAT 19 JR Takatori JREEER 100% 3 [642Gal(EW)| 636Gal(NS) [261Gal(UD)

*1 All tests were conducted under controlled displacement.
TN I T SR A S
*2 In addition to these, minor excitation tests were conducted to obtain the vibration characteristics.

RITRTIRUSMC S, BEECRBRAE ORI ILET DHMPDIMELZFEHL T 5.

80—
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Story share force P (kN)
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300 | —— JR Takatori 100% (No.13) 300 | —— UR Takatori 100% (No.13)
— — JR Takatori 60% (No.14) = — — JR Takatori 60% (No.14)
200 | —— JR Takatori 100% 2 (No.15) = 200 | —— JR Takatori 100%_2 (No.15) -
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Displacement & (mm) Displacement & (mm)
a) 1st floor 1 [ b) 2nd floor 2 [
Y 357 CHY HmmEEFEFR No.13-15 MHR)
Fig. 3.5.7 Load - story drift relationship: Y-direction of Test Model C (excitation No. 13-15).
R 4 0,
300 | T _+R-Takatori 100 /E,fl';'ﬂ;’) 300 | —— JR Takatori 100% (No.13)
- Yoo o ¢ = — — JR Takatori 60% (No.14)
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VY 358 CHX FIfiEAEEGE (No.13-15 MHE)
Fig. 3.5.8 Load - story drift relationship: X-direction of Test Model C (excitation No. 13-15).
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Fig. 3.5.9 Load - story drift relationship: Y-direction of Test Model D (excitation No. 13-15).
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Fig. 3.5.10 Load - story drift relationship: X-direction of Test Model D (excitation No. 13-15).
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Table 3.5.2 Maximum/minimum measurements (Y-direction of Test Model C).

Maximum story drift angle (rad)

Minimum story drift angle (rad)

Story Story Story Story
Floor Time | Displacement drift shear Stiffness | Time | Displacement drift shear Stiffhess
(s) o (mm) angle force K (KN/mm)| (s) 4 (mm) angle force K (kN/mm)
R (rad) P (kN) R (rad) P (kN)
2nd floor| 16.61 21.87 1/123 34.30 157 17.56 -23.19 -1/116 -34.64 1.49
Ist floor | 16.64 348.38 1/8 60.71 017 | 18.04 —-435.83 -1/1 2557 0.06
Maximum story shear force (kN) Maximum story shear force (kN)
Story Story
Floor Time shear Displacement Stiffness | Time shear Displacement Stiffness
(s) force & (mm) K (KN/mm)| (s) force & (mm) K (kN/mm)
P(kN) P(kN)
2nd floor| 13.76 72.01 9.34 771 13.18 -73.31 -11.46 6.40
Ist floor | 16.19 140.43 129.23 1.09] 13.13 -140.15 -36.15 3.88
7353  CHUX Fikc K ME—5%
Table 3.5.3 Maximum/minimum measurements (X-direction of Test Model C).
Maximum story drift angle (rad) Minimum story drift angle (rad)
Story Story Story Story
Floor Time | Displacement drift shear Stiffness | Time | Displacement drift shear Stiffness
(s) 4 (mm) angle force K (kKN/mm)|  (s) d (mm) angle force K (kN/mm)
R (rad) P (kN) R (rad) P (kN)
2nd floor| 13.25 2.67 1/1012 72.09 27.01 16.15 -8.61 -1/314 -60.01 6.97
Ist floor | 16.69 50.87 1/56 149.81 294 1854 -100.40 -1/28 -13.94 0.14
Maximum story shear force (kN) Maximum story shear force (kN)
Story Story
Floor Time shear Displacement Stiffness Time shear Displacement Stiffness
(s) force & (mm) K (KN/mm)|  (s) force & (mm) K (kN/mm)
P(kN) P(kN)
2nd floor| 13.21 93.40 210 44.41 13.55 -85.56 -4.05 2113
Ist floor | 13.26 198.65 23.47 8.46 13.52 -194.10 -14.42 13.46
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Table 3.5.4 Maximum/minimum measurements (Y-direction of Test Model D).
Maximum story drift angle (rad) Minimum story drift angle (rad)
Story Story Story Story
Floor Time | Displacement drift shear Stiffness | Time | Displacement drift shear Stiffness
(s) o (mm) angle force K (KN/mm)| (s) 6 (mm) angle force K (kN/mm)
R (rad) P (kN) R (rad) P (kN)
2nd floor| 15.33 16.17 1/167 89.10 551 ] 15.62 -25.99 -1/104 -86.51 3.33
Ist floor | 16.20 48.93 1/58 169.92 347 16.97 -64.19 -1/44 -188.65 2.94
Maximum story shear force (kN) Maximum story shear force (kN)
Story Story
Floor Time shear Displacement Stiffness | Time shear Displacement Stiffness
(s) force d (mm) K (KN/mm)| (s) force d (mm) K (kN/mm)
P(kN) P(N)
2nd floor| 16.17 94.03 14.00 6.72 | 15.57 -116.29 -23.38 4.97
Ist floor | 16.17 192.69 47.35 407 | 1564 -197.76 -59.82 3.31
#355  DMUX FiicKioME—E
Table 3.5.5 Maximum/minimum measurements (X-direction of Test Model D).
Maximum story drift angle (rad) Minimum story drift angle (rad)
Story Story Story Story
Floor Time | Displacement drift shear Stiffness | Time | Displacement drift shear Stiffness
(s) o (mm) angle force K (KN/mm)| (s) 6 (mm) angle force K (kN/mm)
R (rad) P (kN) R (rad) P (kN)
2nd floor| 15.21 5.43 1/497 93.81 17.28 | 15.10 -6.88 -1/392 -73.72 10.72
Ist floor | 16.64 23.95 1/119 150.19 6.27 | 13.55 -19.42 -1/147 -231.21 11.91
Maximum story shear force (kN) Maximum story shear force (kN)
Story Story
Floor Time shear Displacement Stiffness | Time shear Displacement Stiffness
(s) force d (mm) K (KN/mm)| (s) force S (mm) K (kN/mm)
P(kN) P(N)
2nd floor| 13.22 117.23 3.50 3350 | 13.55 -128.07 -6.31 20.30
Ist floor | 12.91 225.44 21.72 10.38 | 13.54 -242.71 -18.74 12.95
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a) JR Takatori 100% Ist excitation (No. 13) (before excitation). b) JR Takatori 100% 1st excitation (No. 13) (during excitation).
JR JEEH 100% 1 [51H (No.13) JNkaii JR JEER 100% 1 [2] H (No. 13)HEH

¢) JR Takatori 100% 1st excitation(No. 13) (after excitation). d) JR Takatori 60% (No. 14) (after excitation).
JR JEHY 100% 1 [E] H (No.13) INiE#% JR JEEH 60% (No.14) INE#

e) JR Takatori 100% 2nd excitation (No. 15) (during excitation). f) JR Takatori 100% 2nd excitation (No. 15) (after excitation).
JR JEHY 100% 2 [6] H (No.15) g JR JEHL 100% 2 [2] B (No.15) Nzt

Vv 3511 CHOHEIEED)
Fig. 3.5.11 Test Model C collapsing behavior.
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Fig. 3.5.12 Story displacement distribution: JR Takatori 100% 1st excitation (No. 13) (1st floor, Test Model C).
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Fig. 3.5.15 Story displacement distribution: JR Takatori 100% 2nd excitation (No. 15) (1st floor, Test Model D).
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Fig. 3.5.16 Maximum acceleration distribution: JR Takatori 100% Ist excitation (No. 13) (1st floor, Test Model C).
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Table 3.5.6 Dismantling schedule of Model C.

Date Work description
A EERNE
Collapse test (1st one)
28-Feb s
: BIRERIEE)
Dismantling/removal
1-M
" R
Dismantling/removal
2-M
v Bk
3-Mar Dismantling/remoxfil/gleaning
fRIARE - BR

=

¥ 3522  CHROMETHEEFRN 1 AH)
Fig. 3.5.22 Test Model C being removed (day 1).

: 1

g . .@ i -l - .V / : ‘
¥ 3521  CHOMETHFEE
Fig. 3.5.21 Test Model C being removed.

g =i

-
-
-

-

¥ 3524 CHOMETLFEERRE G HH)
Fig. 3.5.24 Test Model C being removed (day 3).

¥ 3523 CHROMETEEERN @ AH)
Fig. 3.5.23 Test Model C being removed (day 2).
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Fig. 3.5.25 Damage to mortar of exterior wall (Test Model D).
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Fig. 3.5.26 Damage to exterior wall mortar detail (Test Model D). Fig. 3.5.27 Dislodged exterior wall mortar (Test Model D).
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Fig. 3.5.29 Dislodged interior plywood wall (Test Model D). Fig. 3.5.30 Peeling off of interior mud wall (Test Model D).
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a) Column-base metal fittings (Test Model D 1st floor) b) Column-top metal fittings (Test Model D 1st floor)
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Fig. 3.5.31 Damage to column-top/base metal fittings (Test Model D).
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Fig. 3.5.32 Loosened at column-top (Test Model C). Fig. 3.5.33 Loosened at column-base (Test Model C).
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Fig. 3.5.34 Anchor bolt (Test Model C). Fig. 3.5.35 Damage to foundation (Test Model D).
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Fig. 3.5.36 Load - story drift relationship: Y-direction of Test Model D (excitation No. 18-19).
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Fig. 3.5.37 Load - story drift relationship: X-direction of Test Model D (excitation No. 18-19).
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Table 3.5.7 Maximum/minimum measurements (Y-direction of Test Model D).

Maximum story drift angle (rad)

Minimum story drift angle (rad)

Story Story Story Story
Floor Time | Displacement drift shear Stiffness | Time | Displacement drift shear Stiffness
00 (s) 4 (mm) angle force K (KN/mm)|  (s) d (mm) angle force K (kKN/mm)
R (rad) P (kN) R (rad) P (kN)
2nd floor| 16.69 73.11 1/37 22.04 030 | 17.50 -47.98 -1/56 -38.57 0.80
Ist floor | 16.62 393.17 1/1 47.92 012 | 18.04 -364.82 -1/8 16.51 0.05
Maximum story shear force (kN) Maximum story shear force (kN)
Story Story
Floor Time shear Displacement Stiffness | Time shear Displacement Stiffness
00 (s) force 4 (mm) K (KN/mm)|  (s) force § (mm) K (kKN/mm)
P(kN) P(kN)
2nd floor| 14.89 92.46 41.28 224 1441 -106.50 -35.33 3.01
Ist floor | 14.85 166.11 130.00 128 | 14.36 -172.13 -96.17 1.79
#358 DX ik ME—
Table 3.5.8 Maximum/minimum measurements (X-direction of Test Model D).
Maximum story drift angle (rad) Minimum story drift angle (rad)
Story Story Story Story
Floor Time | Displacement drift shear Stiffness | Time | Displacement drift shear Stiffness
(s) d (mm) angle force K (kKN/mm)| (s) § (mm) angle force K (kKN/mm)
R (rad) P (kN) R (rad) P (kN)
2nd floor| 16.72 22.27 1/128 59.31 266 | 1850 -13.49 -1/200 -40.23 298
Ist floor | 24.22 376.98 1/7 26.22 0.07 | 18.72 -277.09 -1/10 -22.72 0.08
Maximum story shear force (kN) Maximum story shear force (kN)
Story Story
Floor Time shear Displacement Stiffness | Time shear Displacement Stiffness
(s) force & (mm) K (KN/mm)| (s) force & (mm) K (KN/mm)
P(kN) P(kN)
2nd floor| 15.41 64.08 4.82 13.30 | 13.57 -86.11 -17.51 11.47
Ist floor | 12.98 139.72 27.57 507 | 1355 -179.95 -30.16 5.97
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a) JR Takatori 100% 1st excitation (before excitation) b) JR Takatori 100% 1st excitation
JR JEHL 100% 1 [B] B I0HRR( (max. story drift in Y-negative direction)
JR JEEL 100% 1 [E BIN#RE Y A7 i KA I

¢) JR Takatori 100% 1st excitation (after excitation) d) JR Takatori 60% (after excitation)
JR JEERX 100% 1 [7] B IifE#% JR JEEL 60% 14

¢) JR Takatori 100% 2nd excitation (after excitation) f) JR Takatori 100% 3rd excitation (during excitation)
JR JEERX 100% 2 [0] B IifE#% JR JEEX 100% 3 [A] B AR

Y 3.5.38 D HOFEERT (1/2)
Fig. 3.5.38 Test Model D collapsing behavior (1/2).
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g) JR Takatori 100% 3rd excitation (during excitation) h) JR Takatori 100% 3rd excitation (after excitation)
JR JEHR 100% 3 [0] B AR+ JR JEH 100% 3 1] B AR

i) JR Takatori 100% 4th excitation (during excitation) i) JR Takatori 100% 4th excitation (after excitation)
JR JEIR 100% 4[5 B s+ JR JEER 100% 4 =] H izt

Y 3,538 D BOEEEEE) (2/2)
Fig. 3.5.38 Test Model D collapsing behavior (2/2).
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Fig. 3.5.39 Story displacement distribution: JR Takatori 100% 3rd excitation (No. 18) (1st floor, Test Model D).
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Fig. 3.5.42 Seismic diagnosis and test results (Test Model C).

—104—



Story share force P (kN)

Story share force P (kN)

YRR 18 AR EERAR TR R BRI LR 7' & = 7 b T AER R — VK 1E

300
—o— Seismic =
200 diagnosis =
it = &2 BT o
100 | — ModelD |- o
| o
0 | P
; S
-100 f - N 5
! ey
-200 | 2
: n
-300
-400 -200 0 200 400
Displacement & (mm)
a) 1st floor Y-direction 1 B Y J5[#)
150
—o— Seismic =
100 diagnosis =
B o
50 | — Model D e
| o
0 ! E
| ©
50 T—o—a ‘ -
} >
-100 ‘ 2
: (7]
-150 ‘
-100 =50 0 50 100

Displacement & (mm)

¢) 2nd floor Y-direction 2 [ Y J5[]

v 3.5.43

300
200
100
0
-100
-200

-300

-400

150
100
50

0
-50
-100

-150

-100

—o— Seismic
diagnosis
it 7= &2 ¥

— Model D

=200 0 200
Displacement & (mm)

400

b) 1st floor X-direction 1 i X J5[#]

—o— Seismic
diagnosis
AR

—ModelD |~

‘\
1
|
:
L - - -
|
|
|
|
|
|

-50 0 50
Displacement & (mm)

100

d) 2nd floor X-direction 2 [ X J5 ]

M EE 2 Wit R & KRR (D B

Fig. 3.5.43 Seismic diagnosis and test results (Test Model D).
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Fig. 3.5.44 Comparison between reinforced and insufficiently reinforced test models.
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200Hz, 2048 7 — & OfFHTT, 0.5 A4 THBE S+,
ZTOFER > 7. JR JEE 5% TONE T 1 KB IRD)
%, X AT 5.7Hz, Y HHT43Hz TH D, TRE
B 100% T DR T X J5H 2.4Hz, Y J716] 1.5Hz IZ FH -
TW5.

728, TRIEHR 100% 4 [0 H OMHEIC X - Tl & 3R
SRR D BRITEE Uz, BT 10em X EFE ERo2 2
ENRER S NS, B MU e eI KT S 2 L
einolo. £70 X208, X9, Y1 E#EO RC EFEIZOUE
NOR LD I L7,

% 359 BTG INEE &SR (HA7:Gal)

Table 3.5.9 Shaking table acceleration and response acceleration (Unit: Gal).
Accelerafi 100% JR Takatori Ist [100% JR Takatori 2nd [100% JR Takatori 3rd |100% JR Takatori 4th
jj[;: ‘Zﬁ? }_E_Fr alon o xcitation excitation excitation excitation

— JREEER100%I1[EH  [JREEER100%2EIE  |JREEERI00%3EIE  |JREEE100%4[E B
Shaking table
EEL I 930 914 946 938
SIIJISEJI;;DE}# 1075 1058 1126 1148
2

%nﬁ,ﬁf;]‘:ﬁ;‘;; 1362 1336 1329 1343
Z=MhE IRz
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¢) JR Takatori 5% excitation X-direction response  b) JR Takatori 100% excitation X-direction response

JR JERL 5%IHE X J7m)S% JR JEHL 100%I0E X J7 G2

v 3,545 JRIEBIMRIC X 2 s BHREN L
Fig. 3.5.45 Dominant frequency of JR Takatori excitation.
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3.5.11 D ¥z, H oo F, BIEELERBREOTICE Y, T L E
D HOBEERO%, RBRIEOMEAREELE 3 B DEINTWD e, MAEEEZTETFN L e,

DHBRTHEMm L. MEFEEIFEICRT LI v ax =N EEROE L. D HBELEOEESY

VB S BIZHE, ERE RO TERRICEEL#ED 3.5.46-3.5.49 |2, THEE%ZZF 3.5.10 IZR7.

#3510 D BRARIARME TRE
Table 3.5.10 Dismantling schedule of Model D.

Date Work description
A MEIRES
Collapse test (Test Model D)
5-M e
a IR (DR
Dismantling/removal
6-Mar
fRIARE
Dismantling/removal
7-Mar
R E
3-Mar D1smantilng/remm{il/gleamng
RS - iR

e - i -
> = o - o et e R

¥ 3.546 D RORETHEE v 3547 DHOMETFEERR (1 AH)

Fig. 3.5.46 Test Model D being dismantled. Fig. 3.5.47 Test Model D being removed (day 1).

L = = o5 SR N
Y 3548 D EROMETIERLRI 2 A H) v 3549 D HOMELIEERE G HAE)
Fig. 3.5.48 Test Model D being removed (day 2). Fig. 3.5.49 Test Model D being removed (day 3).
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<WfF2> RBREZEOH 7 —KR

Y A-1 TESRMEIEE IR IRRT
Fig. A-1 Conventional Model Test (Before excitation).

Y A2 TERIERMER g
Fig. A-2 Conventional Model Test (After collapsing of Test Model C).
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Y A3 TERMSERWER  HIE
Fig. A-3 Conventional Model Test (Collapsing of Test Model D).

¢

Y A4 REBERM D EIPRGL (TEREEE )
Fig. A-4 The test model being suspended (Conventional Model Test).
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Y A5 EHUHHEREY IR CPRIRRUERIE NIRRT
Fig. A-5 Traditional Model Test Semi-rigid Floor Model (Before excitation).

,_mﬁ._

Y A-6 oA R BB INERAET
Fig. A-6 Traditional Model Test Rigid Floor Model (Before excitation).
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B A-7 AR ERR FORBERIK IR
Fig. A-7 Traditional Model Test Flexible floor Model (Before excitation).

Y A-8  nHiHHERER  BARA EREE RET
Fig. A-8 Traditional Test Models with Roofs (Before excitation).
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