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Relationship between Modulus of Rupture and Ultimate Tension Strength of
Dimensional Larch Lumber
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Abstract; The modulus of rupture (MOR) and ultimate tensile strength (UTS) of dimensional
larch (Larix gmelinii) lumber were tested according to ASTM D 4761-1996. The probability
density function was used to describe MOR and UTS data. The results indicated that logarithmic
distribution had the best goodness of fit with MOR and Weibull distribution had the best goodness
of fit with UTS. The relationship between MOR and UTS was established as a power function from
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the cumulative distributions of MOR and UTS.
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NEEHIN (Lariz gmelinii ) AR, R B BT
BHEF ML, B% 18~30 cm, 2EHK . F 1% .4k,
HIRBRER T % 40 mmX 65 mm,40 mmX 90 mm,
40 mmX 140 mm, K E#H 4 000 mm, FKEKHRH
10%~20% 8ik4t . 2 BER B8 H B9 %5
L BRER S I A AT IR
1.2 &

B # ASTM D 4761-1996 ( Standard test
methods for mechanical properties of lumber and
wood-base structural material), i & 38 5 # i, % A
18 = 1 BT I, WA BORES H 2028 1 min, BEYLER
RN R RAK S, REBRE, ERRERRE
BT HIR KR A, ST 5 0B &K R S hr
SREEIHRK R 2.5 m, BB 2928 1 min, §KE
W5 RSB R .

HTRBHREZEKENERBE L, KR
ASTM D 1990-2007 (Establishing allowable properties

for visually-graded dimension lumber from in-grade
tests of full-size specimens) , ¥ 38 [ MR (H A & 4%
TE& 7K % (15%0) BAFE R F (40 mm X 184 mm X
4 000 mm) k{44745
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B MOR #1 UTS 4T EERE 1.
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Tab. 1 Statistical description of MOR and UTS

BERS/ A%y oM/ gL/ ERRB/

BT

mmXmm B MPa MPa %
40X 65 89 62.27 23.98 38.50
MOR 40X 90 193 56.59 19.64 34.71
40X 140 88 53.40 21.01 39. 36
40X 65 90 24.26  9.80 40. 40
UTS 40X90 194 28.12 11.56 41.09
40X 140 89 30.07 12.86 42.78
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Fig. 1 Histogram and probability density curve of MOR and UTS values
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Tab.2 Parameters of probability density distribution
BE RERY/  EZNME ok ikl B AR5
5 mmXmm g 4 M S m k
40X65 40.85 15.73 3.63 0.40 45.95 2.81
MOR 40X90 42.00 14.58 3.67 0.36 47.02 3.15
40X140 47.18 18.57 3.77 0.42 53.12 2.75
40X65 24.26 9.80 3.11 0.41 27.37 2.69
UTS 40X90 28.12 11.56 3.25 0.43 31.75 2.64
40%X140 30.07 12.86 3.30 0.47 33.96 2.55
B 2 TREE T3 MH 0 SR (L AOPRAER ; ML 3R BE B 3 00 P 3945 S
B BARNEE om: RESHG R ERB K.

Rt REF B R (K-S) KK (D=max| f,(z;)
— f(x) | X =R R HAT RN, L =5
HHRARE. f. (oM fx) 5 hREERD
MR E FREUMEMGTEINERERI AR

¥ K-S B R B 30 W 4 RS iR B2 R 9 BE
LRITF %3,

% 3P ALBR TAER X 40 mm X 90 mm
§ifar UTS IEB 7 B A RIS, HoAb B SR
3. X H =R RS MOR i UTS (814
B (& 3 A9 P D AT AL ZE R4 MOR R %
FE R, B R B A X B, K B R A
ROH, EENHUARRERE; iRt UTS
BREEN, BER 5 40 mmX90 mm M 40 mm
X140 mm A f# UTS SEA RS MR R
££,40 mmX 65 mm X9 UTS 5B HH#1l4&E
BH. AW ERREXGT, TRERRREE KR
6} A TR B i R 1) ot B A 5 A R A R
EAGRE R RRS AR LHBHEE.
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Tab.3 Results of K-S test
B BimR-t/ EASH ok g BAIRH A
Ei1 7 mm X mm H P D Dy. o5 H P D Do.os H P D Do.os
40X 65 0 0. 4489 0.0900 0.1420 0 0.8906 0.0605 0.1420 0 0.7040 0.0736 0.1420
MOR 40X90 0 0.3144 0.0685 0.0969 0 0.7348 0.0489 0.0969 0 0.0969 0.0576 0. 0969
40140 0 0.6010 0.0805 0.1427 0 0.9399 0.0559 0.1427 0 0.8692 0.0627 0. 1427
40X 65 0 0.1382 0.1202 0. 1412 0 0.5232 0.0845 0.1412 0 0.2652 0.1044 0. 1412
uUTs 40X 90 1 0.0377 0.1002 0.0966 0 0.0453 0.0611 0.0966 0 0.1365 0.0824 0.0966
40X 140 0 0.3402 0.0982 0.1420 0 0.7345 0.0717 0.1420 0 0.9435 0.0552 0.1420

#:D % K-S ik Do.os £ 0. 05 KT HIE FE : 24 D<Do.oshf, H: 0 RIEZ IR s & D>Do.osBt, H: 1 QIELRB R . P RRBREEILK

BE, YIRBR IR, P ERAENNSRERR.
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XR., HAHHET A, B0 H SRR RS g
iR MOR 5§ UTS W %88, AT U k&
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(xmor/m )" =(zyrs/ma)™ (Q))

Tys=a * xhor 2)
K :m . bb—MOR HRESEHERSE: m.
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RIER 2 PEA RIS BATHE, TES T
MOR 5 UTS XZ BN ESH.ERIE 4.
%4 MOR5 UTSX(£ABSMMETH

Tab. 4 Parameters of relation equations
between MOR and UTS

#HERF/mmXmm a b
40X 65 0. 50 1.04
40X90 0.32 1.19
40X 140 0. 47 1.08

MOR 5 UTS X FH& WA 2 fix, &
MOR<(20 MPa Bf, = # % i #1 ) MOR § UTS
fI%RJLFE—3;BEE MOR Z#1# K, AR 5 E iR
#MORYE UTS XRZRMERZEHHE. UTS/MOR
MHEREERAMEEE M BABERNBS.
UTS Mt TR i K & It MOR 18, A
TR EE S, XFREE i THrhsa iR 2k
ERESEMZEFE RS TEN, EMERNE
LA, BHREH— L RIE.
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Fig.2 Relationship between MOR and UTS
values of treee kinds of dimensional lumber
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