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Y ]
i ENVELOPE _ PERFECT
- ¢ = ELASTOPLASTIC
ELASTIC | PLASTIC MODEL
REGION | REGION
i
Pmax

LOAD [kN]
(BEARING STRENGTH P)

dy OV du

(+)
SHEAR DEFORMATION ANGLE ( x 10-3rad)
(DISPLACEMENT &)

du :ULTIMATE DISPLACEMENT Po=RB XP, < GYPSUM BOARD
v HERRME (X 10%rad ¥ 7 FOR STRUCTURE

0

. - LOW-DENSITY
Oy BERY acemenT (X 107°rad) Po=8 XPy =< GYPSUM-BASED
O :YIELD POINT BEARING PANEL
Py’ =PuX0.2/ 21 -1
K :INITIAL STIFFNESS ! 5”
—ou
14 :DUCTILE FACTOR . Sy
Pmax :MAXIMUM STRENGTH P, =Po X &
Py ‘ULTIMATE STRENGTH COEFFICIENT Pa

OF EFFECTIVE =
Py *YIELD STRENGTH WALL LENGTH L X 1. 96 (kN/m)

Pa : SRR ara e WABLE :REDUCTION COEFFICIENT

(04
Po :SHORT-TERM REFERENCE B :COEFFICIENT OF VARIATION
L. :LENGTH (m)

Pu’  (GORRECTED VALE) " OF TEST SAMPLE (WALL)
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FIG.5
NAIL 20 NAIL N1 NAIL N2

HEAD DIAMETER D
(mm) 1.07 6. 62 6.67

BODY DIAMETER d
(mm) 2. 45 2.83 2.92

AREA RATIO n

(HEAD AREA/BODY 8.32 5.48 0. 20

CROSS-SECTIONAL AREA)
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FIG.6

COMPARATIVE | COMPARATIVE
EXAMPLE 1 EXAMPLE 2
(NAIL N1) (NAIL N2)
LENGTH L: LENGTH L:
ABOUT 50 mm ABOUT 50 mm
EE,ZAD DIAMETER D: Iggéo DIAMETER D:
. mm B mm
EACH DIMENSION OF NAIL (FASTENER) | 55y DIAMETER d: | BODY DIAMETER d:
2.83 mm 2.92 mm
AREA RATIO 7: 5.48 | AREA RATIO 77 : 5.20
AREA DENSITY (kg/m2) 7. 61 7. 61
PHYSICAL SPECIFIC GRAVITY 0.78 0.78
PROPERTIES THICKNESS (mm) 9.76 9.76
OF PANEL [~ GOMPRESSIVE STRENGTH 11 11
N/mm?) - :
LATERAL NAIL RESISTANCE
N) 765 765
MPOSI- | ORGANIC STRENGTH IMPROVER
C%ON%SF (MASS PARTS RELATIVE 5.5 5.5
REINFORGE- TO CALCINED GYPSUM)
MENT INORGANIC FIBERS
(MASS PARTS RELATIVE 3.5 3.5
MATERIAL TO CALCINED GYPSUM)
INITIAL STIFFNESS K
(kN/1073rad) 2. 49 2.58
YIELD POINT DISPLACEMENT 6. 31 6. 69
MEASURE- O v (X 1073rad) : :
ULTIMATE DISPLACEMENT
rpalENT (X 105rma) 34.9 (SuA) | 30.53 (8uB)
STRENGTH DUy A5 OF 5.53 4.57
TEST ULTIMATE STRENGTH 11.9 9.83
(CORRECTED VALUE) Pu’ (kN) : :
ALLOWABLE SHEAR 8. 99 737
STRENGTH Pa (kN) : :
Y _ _ __ COMPARATIVE
. EXAMPLE 1
o —.— COMPARATIVE
T EXAMPLE 2
= ® (.8 Pmax
O
= Pmax———-—-—-—:—; -~<_
ﬁ _--" e~ ~.——- Pmax
|— //,/'/ .\. ~
(,J / / . \
p A ~, °
Z /7 * |
T i/ .
< / : |
h /! | |
o /y : :
~ / i !
prd n : !
=5 I ! !
=) / i !
S f L
5 -
0 — X
ouB JuA

)

SHEAR DEFORMATION ANGLE (X 10-%rad)

(DISPLACEMENT &)
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FIG.7

COMPARATIVE PRESENT
EXAMPLE 3 INVENTION/
(NAIL N1) EXAMPLE (NAIL 20)
LENGTH L: LENGTH L:
ABOUT 50 mm ABOUT 50 mm
HEAD DIAMETER D: | HEAD DIAMETER D:
EACH DIMENSION OF NAIL (FASTENER) B'OD:(n rBIAMETER d: B'om”(1 rBlAMETER d:
2.83 mm 2.45 mm
AREA RATIO 77: 5.48 | AREA RATIO 77: 8.32
AREA DENSITY (kg/m2) 7.2 7.2
R . .
PHYSICAL SPECIFIC GRAVITY 0.74 0.74
PROPERTIES THICKNESS (mm) 9.73 9.73
OF PANEL [~ GOMPRESSIVE STRENGTH 3 8 3 3
(N/mm?2) - -
CATERAL NAIL RESISTANCE
N 817 817
— | ORGANIG STRENGTH IMPROVER
N or (MASS PARTS RELATIVE 11.5 11.5
REINFORCE- TO CALCINED GYPSUM)
MENT INORGANIC FIBERS
(MASS PARTS RELATIVE 4 4
MATERIAL TO CALCINED GYPSUM)
INITIAL STIFFNESS K
(kN/10"3rad) 2.43 2.86
YIELD POINT DISPLACEMENT
MEASURE- dv (X 1073rad 6.04 6. 83
MENT | UCTIMATE DISPLACEWENT | 3403 (5,C) | 37.42 (6ub)
RESULTS OF BUCGTILE FACTOR 5 18 5 18
STRENGTH u(du/dv : :
TEST ULTIMATE STRENGTH 96 12 33
(CORRECTED VALUE) Pu’ (kN) : :
ALLOWABLE SHEAR 720 9 24
STRENGTH Pa (kN) : :
= Y — EXAMPLE
I —..— COMPARATIVE
= EXAMPLE 3
g ® (.8 Pmax
o Pmax————————
[0d
I—
N
O P X — g - —
2 ma e ———— i
o ’/' \. :
5 v o
a / o
< i/ o
[— o | !
o) .
< P
@] P
— Lo
0 —4 X
duC duE
0 ()

SHEAR DEFORMATION ANGLE (X 10-%rad)

(DISPLACEMENT &)
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FIG.8

REFERENCE EXAMPLE (NAIL NT) [ COMPAR-
EXAMPLE 4
@ @ @ @ (NAIL N1)
o AREADENSITY . 745 | 761 | 865 | 831 7.80
(kg/m”)
SPECIFIC GRAVITY | 077 | 0.78 | 089 | 081 0.80
PHYSICAL THICKNESS
OB [ (s 968 | 9.76 | 972 | 9.75 9.75
SRTIES [ GONPRESSIVE STRENGTH o | 11, | o4 | o5 | oo
R . . . . .
LATERAL NAIL RESISTANGE| . | —65 | 661 | 640 600
(N)
ORGANIC %TRENGTH
____________ IMPROVER .
(MASS PARTS RELATIVE 5.5 5.5 5.0 8.0 4.0
COMPO- | TO CALCINED GYPSUM)
SITION 1 INORGANIC FIBERS
“MASS BARTS RECATIVE | °0 43 4.0 3.5 3.5
TO CALCINED GYPSUM)
INITIAL STIFFNESS K
------------------------ el 243|249 | 291 | 2.04 1.94
(kN,”10°rad)
YIELD POINT
----- DISPLACEMENTOY. .t 6,04 | 631 | 649 | 680 7.26
(X 107rad)
ULTIMATE
----- DISPLACEMENTOU .} 3408 | 34.90 | 28.09 | 29.82 | 30.10
STRENGTH (x103rad)
SULT CTILE FAGTOR
DUCTILE FACT
RESULTS | DRl Bl 0T 578 | 553 | 432 | 430 4.15
(Su/6v)
ULTIMATE STRENGTH
(CORRECTED VALUBIPU | 960 | 11.90 | 10.40 | 7.80 7.62
(kN)
SHORT-TERM ALLOWABLE
----- SHEARSTRENGTHPa | 720 | 892 | 780 | 5.85 5.72
(kN)
WALL MAGNIFICATION* 202 | 250 | 219 | 164 1.60

*Assuming that the reduction coefficient @& is 0.75 and the coefficient of
variation B is 1.0. SHEFECTENT b

SHORT-TERM REFERENCE _ > OF EFFECTIVE=
SHEAR STRENGTH Po =B XPy WALL LENGTH L X 1.96 (kN/m)

SHRERSFRMGHOE Pa=Pox @ ____Pa -
1.82mXx 1. 96 (kN/m) 4. 75 (kN)
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FIG.9
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SHEAR DEFORMATION ANGLE (X 1073rad)

(DISPLACEMENT &)
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FIG.10




