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Abstract

When structurally designing the construction of walls part of building is treated as a two-dimensional frame,
and the stresses on the frame are analyzed. If the wall orthogonal to the frame is jointed, the orthogonal wall will
have some effect on the frame. In a wood frame construction, this effect is taken into consideration by adding

part of the weight of the orthogonal wall to the frame. This part is called the effective area of the orthogonal wall.

In this paper, we report the change in the effective area by the arrangement of the orthogonal walls in wood
frame construction. The effective area was evaluated by FEM (reaction force or sectional force) of a partial
model of the building. As a result, the effective area by the arrangement of the orthogonal walls was clarified. We

also created a calculation chart that can be used to easily obtain the solution.
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Fig. 1 Model component.
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Table 1 Stiffness of elastic element.
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Table 2 Material data.
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Fig. 2 Junction of wall panels.
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Fig. 3 Load and support condition.
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Table 3 Model size.
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Fig. 4 Overhead view of FEM model.
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Fig. 5 Evaluation method of orthogonal wall effect area.

3.2 RAMDROI-EREEREE

S % D CREAM L 72 B AR BE 20h AR IR 12 D Uy Tk~
5. Fig.6 IZfB LN B E S O —fFl &2 /3. s i3E a2
BEAR L, WHHIZEONT-FHIRESI TTHY, BEARER
VWESL,ZEICELDTWVD. (a)idhEE & H=2400 mm,
(b)I& H=3600 mm, (c)iE H=4500 mm DHATH 5.

INHOXREY, HEESITLICKELIKELTEDY,
SHICLBREDLY, BERFHICHOL CRESND Z &
T, RS ERELS BT HI NS, £z
B O/EMIE HISKF L TEL, HBRRKE WD
DELEIC X A E R S 08 hiEiE, hEL<2AERICH
5.

H M (Fig. 6(a)) &K (Fig. 6(c)) DO%E % 54T
T5HE, RANOBAETIE, LBA/NSWEHERE SITL,
WHBI L, L, AR E DR SICBET S &R S8 2E
—EDWEERDZENDND. F, LN SEENR
lZFHF->TRHESIN TS &, HEEIN —E LR DH
FNIL 72> TWWd. HBRRROGE T, &/NOERIZ
AONTHEERE SN —ELRIFHHEITAONT, HEkE
SNERBERRIEVEE R AHBIZHD. ZhbHDZ
Lonh, BEE S HIZK - T, BERBEOROELEIC X 558
WMEOECEROBICERNET N, TOEIE HRAEWIZ
EINSL B EbroTz.

-
—



e e TORERSEYNC 3o\ TR A SR & W15 C % 2 RIS C BEDBCE 2 ) T § i

9000, 9000
L=4500
7000 7000
'E 5000 E 5000
g g
= =
3000} 3000
L=0
1000 1000
1000 3000 5000 7000 9000 1000
L,(mm)

(a) H=2400mm

3000

5000
L,(mm)

(b) H=3600mm

7000 9000 1000 3000 5000 7000 9000

L (mm)

(¢) H=4500mm

Fig. 6 Orthogonal wall effect area evaluated by reaction force.
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Fig. 7 Orthogonal wall effect area evaluated

by node sectional axis force.
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Fig.8 Orthogonal wall effect area evaluated by element sectional axis force.
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Fig. 9 Calculation chart of reaction force.
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Fig. 10 Calculation chart of section force.
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