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Photo 1 Shaking table test of specimen
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Fig. 1 Wooden frame of basic specimen (unit:mm)

Fig. 2 Details of

column-beam joints
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Fig. 4 Wooden frame of simple frame (column-head tie beam) specimen (unit:mm)

e

__ O]
—= oo I e
Actuator —~Le I f el | ¢ 4 ]
Pa;itive:directian Loadcell \%/ }—J \‘@ \%L_—LT\%/
of loading ’:> e $ i/ g ] l_éM ‘____ém
) 1 o
: 7 < :
. de Reaction and :g SE‘
safety frame ] 3
N
M trla &

Fig. 5 Static lateral loading

tests of traditional wooden
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Fig. 6 Allocation of instruments and sensors
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Fig. 7 Measurement of strain near column-beam joint and method of calculating bending moment at the joint
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Fig. 8 Measurement of displacement near column-beam joint and

method of calculating rotation at the joint
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Fig. 9 Total restoring force of basic specimen

in X-direction under El Centro NS
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Table 1 Properties of column and beams

Dynamic Young's

Water Young's modulus

content [%] modulus in bending

[KN/mm’]  [kN/mm’]

Column 13.7 6.43 6.85
Girder 10.0 10.32 7.75
Head tie beam 9.2 10.64 9.12
Mid-wall tie beam 9.9 11.12 10.52
Waist tie beam 11.2 12.71 10.71

—Result of static lateral loading test
— Result of shaking table test

4 _3':

Static lateral loading test :

Restoring force [kN]
)

4 Target max. deformation

) : A +140mm
Shaking table test :

g Sin wave 0.60Hz 35cm/s”

-1/25 -1/50 0 1/50 1/25

Deformation angle [rad]

Fig. 10 Comparison between hysteretic restoring force
under shaking table test and static lateral loading test

(simple frame specimen)
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~ El Centro NS 250cm/s>

4 | —@—Skeleton curve
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Bending moment [kN = m]
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Basic specimen
-4 Head tie beam M-0
El Centro NS

-6 ‘
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Rotation angle of beam [rad]

Fig. 11 Moment-rotation relationship at the joint of
column-head tie beam of basic specimen in

X-direction under El Centro NS

" El Centro NS 250cm/s>
4 | —&—Skeleton curve
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S
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Basic specimen
-4 Waist tie beam M-0
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Rotation angle of beam [rad]
Fig. 13 Moment-rotation relationship at the joint of
column-waist tie beam of basic specimen in
X-direction under EI Centro NS
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Fig. 12 Moment-rotation relationship at the joint of
column-mid wall tie beam of basic specimen in

X-direction under El Centro NS

Static lateral loading test :
Target max. deformation == 120mm

| Shaking table tests : Sin wave 0.60Hz 35cm/s® |

—Result of static lateral loading test
— Result of shaking table test
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Rotation angle of beam [rad]
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Bending moment [kN * m]
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Fig. 14 Comparison between moment-rotation
relationship at the joint of column-head tie beam
under shaking table test and static lateral loading test

(simple frame specimen)

HOBRIZHW T EARRFRIE, KI7TICELTEHLE
72, HEEH T, o Emz Lo LT 5N
WCHIFE—RA L FPBRAEL TS Z RSN, £
6L OK17L Y, HEEHIZE N THHEOME %
Wz Lo eFrhmcifeE—2 2 bRELTND
ZEBREINT,

(2) #FIThbHdHhOHEER

ARERTIE, HPOMEMOFHIZB W TOT A5
WzATV, FEERES, AEMIES, A —BRMEES I
BILHITE—A Y MERAW LI LEZ, 22T
(X, BAISIZI/R$ K9 7R AEEAED, AERES M OVE — BAZR
MESHOMTE— A MESUL, 25 O
"ot & o6 Bk

IM=M_+M, +M, +M, +M, 6 =Ph (1)

DRENL AT DOWTHFEEZTT 5, Z 2T,

— 123 —



" El Centro NS 250cm/s”
4 —&—Skeleton curve

Bending moment [kN = m]
)

Basic specimen
4 — Top of column M-6

El Centro NS
| | | |

-6
-1/30 -1/40 -1/60 -1/120 0  1/120 1/60 1/40

Inclination angle of column [rad]

1/30

Fig. 15 Moment-rotation relationship at the top of
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Fig. 19 Time histories of moment calculated from the total restoring force and from

summation of all bending moments of basic specimen under El Centro NS 250cm/s?
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Synopsis

This paper deals with frame analysis based on modeling of structural characteristics from full-scale

shaking table tests and static lateral loading tests in traditional wooden frames. From experiments, the

equilibrium relationship between the total restoring force and the sum of the bending moment acting on the
column is established. Modeling method by averaging of bending moment resistance at all the column-beam
joints and restoring force due to column rocking by using bending moment resistance at the top and bottom

of column is also determined. Results of frame analysis based on these models quite agree with the results

of shaking table tests under large deformation.
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