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Estimation Method for Wooden Frame Structure and Seismic Performance to

Wooden Frame Residential House
Algorithm to generate floor plan and compress the amount of The Wall Volume Regulation calculations
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Figure 1. Floor plan & section of model house
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Figure 2. Rules of entrance, washroom, bathunit & lavatory cell
mapping in 1% floor of the model house

Algorithm 1. E, W, B, L cell mapping algorithm under the rules

for each ZB+JL E € {C1~C6,C10,C11,C15} do
for each fBETZJL W € {C1~C6,C10(E IZBR<)} do
for each JAE )L B € {C1~C6,C10(E, W IZF&<)} do
FEEEILL < BERILICHEET SR}
if L € {E,W}then
L h{E, Wit ILZERKL
if L ¢ {C1~C6,C10} then
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Table 1. Example of 1% floor plan by mapping E, W, B, L cells
under the rules and frequencies of floor plans for each Entrance
cell location

--

Frequencies of floor plans: 23 / 42

Entrance:C1

Entrance:C2 " :26/42
Entrance:C3 " :26/42
Entrance:C4 " :26/42
Entrance:C5 :23/42

Frequencies of floor plans: 28 / 42
128/42

Frequencies of floor plans: 40 / 49
Entrance:C15 " :40/49
Summary of frequencies: 260 / 392

. Entrance cell . Washroom cel |
. Bathunit cell . Lavatory cell
. Room space

Frequencies of floor plan: Possible numbers of floor plan / All
numbers of floor plan (including impossible floor plan)

Entrance:C10

Entrance:C11

Table 2. Number of edge constraints of the cell access from
neighbor cells
Number of edge constraints

Usage of cell

Entrance 1 (Except the access from outside)

Washroom 1 (Only access from Room space cell)

Bathunit 1 (Only access from Lavatory cell)

Lavatory 2 (Must access to Bathunit cell from Room space cell)

Stair 1 (Walls installed at other 3 directions)
Room space |1 ~4

T

1% floor

v Entrance
<> Access

Stairs
O Installable
® Not installable

. Entrance cell . Washroom cel |
. Bathunit cell . Lavatory cell
. Room space

Figure 3. Example of stair cell mapping: Installable or Not
installable
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Algorithm 2. Interior walls & Stair cell mapping algorithm

GraphSet « Table 1. DFIREHERE TS5 %x3 DT FTtvk
for each Graph € GraphSet do
R « {(BEwLHISEALERO =L}
for each BB tz)L S € Rdo
for each BEERXDF B AR /L D € {4L, 3, ™, )} do
if S A D ARADIA(S,D) € Graph then
G « Graph i, BMEIEARANDDERIVI 5D
IfGIZBLT. SHLETDEIL(CI~CI5)~D
BEERAEET B then
REER )L S DN, FIEARE D DREERILHRE R

Table 3. Example of wall & floor plan for 1% floor by mapping
E, W, B, L, S cells under the rules and frequencies of floor plans
for each Entrance cell location

[eT

Entrance:C1

Frequencies of floor plans: 698 / 1810

Entrance:C2 " 1550/ 1640

Entrance:C3 " 1 812/2956

Entrance:C4 " 1550/ 1640

Entrance:C5 " 1698 /1810
S ~ S

Entrance:C6

Frequencies of floor plans: 830 /2160
Entrance:C10 " :830/2160

B HBE M ON—T % R A K L?‘:*%ZGCT“&?) v FEETT
(ZHECD ORI 2| LTV %, Table 3.4, FIELY MO
EOIEEDRLE B & | &TBEJZ/W)M%&@FHEJEY DA T,

B 3003, T/ B A DLO 2T DR L ~DOREIIFEE
T2 bOOH/EMRY K (RBEI/FELLRVDOLE

Fe) | O TRLE,

4. THABEZEDORET VT Y X4

— RN, Wi EEORE S1L910mm (1IP) THBHDT, 1

BN DOIEEZIT 2P OBERELET D Z L2 D, SMEEICHELD
B9 A B DA% Table 4.02, R U < BHEEIEEIC >
T Table 5.1277 9, R OBER (Wall volume: HAZ cm)
X 2P REYLEVDOETHD, SRR (Wall
magnification value) [FREEILIEILICHE L2, T b OHEER
% K RE EE%LK&%EE%/\& v (EF) i, BRELE
VL DRERFH RIS W TRIE ORI 24T 5k 0 iR LFE
BRTNITY XAOFERE 2 DH, B2, Table 4.0 16
k% . mmEAME S EICEE T D ERRELE S 2 — B

Table 4. Specifications of bearing wall or non-bearing wall for
perimeter walls

Wall code BB BP BH BW
Wall volume 364 409.5 591.5 182
Wall code PB PP PH PW
Wall volume 409.5 455 637 227.5
Wall code HB HP HH HW
Wall volume 591.5 637 819 409.5
Wall code WB WP WH WwW
Wall volume 182 227.5 409.5 0

Note B: Brace (2.0), P: Panel (2.5), H: Brace & Panel (4.5),
W: Non-bearing wall include window (0.0),
The values in (): wall magnification value,
Wall volume(cm): wall length(cm) X wall magnification value

Table 5. Specifications of bearing wall or non-bearing wall for
interior walls

Wall code BB BX BW
Wall volume 364 546 182

Wall code XB XX XwW
Wall volume 546 728 364

Wall code WB WX WwWwW
Wall volume 182 364 0

Note B: Brace (2.0), X: Crossed Brace (4.0),
W: Non-bearing wall include opening (0.0),
The values in (): wall magnification value,
Wall volume(cm): wall length(cm) X wall magnification value

S

Entrance:C11

Frequencies of floor plans: 2406 / 5733
Entrance:C15 " 12406 /5733

Summary of frequencies: 9780 / 25642

. Entrance cell - Washroom cel |
. Bathunit cell - Lavatory cell
l:l Room space . Stair cell

= Wall

Frequencies of floor plan: Possible numbers of floor plan / All
numbers of floor plan (including impossible floor plan)

s H79

Table 6. Wall volume groups of wall specifications

from Table 4. from Table 5.
V;/?(i;o(l:rlrl:)e Wall code \Z?(l)lu\rf)o(l;r;l)e Wall code
364 BB 364 BB, XW, WX
409.5 BP, PB, HW, WH 546 BX, XB
591.5 BH, HB 182 BW, WB
182 BW, WB 728 XX
455 PP 0 WW
637 PH, HP
227.5 PW, WP
819 HH
0 WwWw
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Algorithm 3. Wall specification mapping algorithm for
X direction of 1% floor

Graph « HHEMYDEERT IS
entrance « AFERFT7DHRESNHEDID
washroom « B4 E2DiA

bathunit « JAZESEEDT

lavatory « ZEmE4SMEEDD

for each edge € {Graph D&EFFRK T8} do
ifedge € AL{A15}+E# then
wallN « {JLBISBEAELE S 5 Table 6. DEEY IL—T
(9 T N—7)DfHEDHE 59,049 BY}
ifentrance € 3t/8I4}E# then
wallN /5, entrance DEEE A 0 D/ \Z—FRREHIR
if washroom, bathunit, lavatory € Jt{814}2% then
wallN A5, washroom, bathunit, lavatory DB E A%
182cm, 227.5cm, 409.5cm /33— % FREHIBR
ifedge € FA{HI4}2# then
wallS « {FIfRIBE~ERE I % Table 6. DEEE Y IL—T
(9 T N—7)DfHEDHE 59,049 BY}
ifentrance € FE{8|4}E# then
wallS M5, entrance DEEEH 0 D/ 33— ZFRREHIBR
ifedge € X #15 RDME{LE1E# then
walll « {FE{tEAEET 5 Table 6. DEES )L—T
(5 I—7)DfHEHE}

sumN « {wallN &|B5IZH 1+ 2L BINEEEDEET)
sumS « {wallS ZIEFNIH 1+ 5mEINEREDEET)
suml « {walll £IBFIIFH T HELUIERESEDEE)
foreachN € {sumNG)%%?} do
foreachS € {sumSOEER}do
foreachl € {sumld)%%ﬁ} do
1M XEAMDFEES sum— N+S+1
ifsum > 1 [ X 815D WLEEEE then
sum (X, BEEEINROIEELZHET D

Table 7. Frequencies of wall specification mapping pattern by
each qualification in the case of entrance cell at the C1

Direction Qualifications Frequencies
All 672,645,479,542,740
X-axis Wall Volume 672,642,066,861,539
Quadrant Method 671,299,117,981,789
All 153,767,838,780
Y-axis Wall Volume 142,409,968,561
Quadrant Method 140,892,098,846

Note  All: All permutations with Table 2 & Table 3 specs for each

X-axis wall in each floor plan

Wall Volume: After qualification by the Wall Volume
Regulation in the Law

Quadrant Method: After qualification by the Quadrant

Method Regulation in the Law

The Wall Volume Regulation: BEERIEELZDEERE

The Quadrant Method Regulation: EEEZEXDMEHE|

ERE
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