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Usage of Casuarina junghuhniana Mig.
as Structural Components

Supawadee Boonyachut'
King Mongkut’s University of Technology Thonburi, Bangmod, Toongkru, Bangkok 10140

Winai Ouypornprasert’ and Sutja Boonyachut’

\_ Rangsit University, Muang Ake, Phahonyothin Rd., Pathumthani 12000 )

Abstract

Casuarina junghuhniana Mig. is fast-growing wood originated in Indonesia and cultivated in Thailand
since the late 19" century. Now it can be found everywhere in Thailand. At present, this wood is used mainly for
furniture, pile, charcoal, and parquet, etc. It is not popularly used as structural components because of the lack
of its engineering data for decision making. Therefore, the objective of this research is to study physical and
mechanical properties of Casuarina junghuhniana Mig. Then the statistical properties under the confidence
interval of 99% and failure probability calculation would be carried out. The research scope covers three building
types i.e. residence, offices, and schools. The building height is limited to two storeys and floor-to-floor height is
3.00 meters. The building design is in accordance with E1T. Standard (The Engineering Institute of Thailand
under His Majesty the Kings Patronage). Finally, the appropriate size of each structural component would be

recommended.

Results showed that most properties could be represented by normal distribution. Analyses of structural
members spanned 3.00 meters were based on the accepted values of failure probability less than 10* for the
deflections of joist and beam, less than 10® for short term buckling loading, and 10° for long term buckling

loading. The size for each component was recommended as followed :
1/ ,'X8" joist could be used in residence, office. and school which received live load of 150 kg/ m’, 250
kg/m’, and 300 kg/m”, respectively. The appropriate spacing of joist is 50, 35, and 50 cm for each building type,

respectively.

2-2"x 10" beam was recommended for residence and school. Whereas 2-2"x12" beam was recommended

for office.

For columns, the safety factor value of 3.3 in Euler’s equation was recommended for all cases.

I Lecturer, Architecture Program, School of Architecture.
2 Assistant Professor, Department of Civil Engineering, College of Engineering.

3 Lecturer, Department of Civil Engineering, College of Engineering.



75 9FBuazARILY 895, TN 26 atufl 1 NnsAN-Huian 2546 51

1. Ui

Hufitldestszmalnelud wea. 2536 & 835 &uls Anflu 26% vesiufiszng Feana
inluf) w.a. 2504 Fapdiiufitnld 171 §wls Aadu 53% vasiufidszma Sasnsanaszasiuditils
Taeadpsewind wa. 2504-2536 Aadu 273 &wlssell [1] wazmnusesliRufivldanasguiisely
aedonal “smeliunUssmalaslamsdniassgia ey uaz “suindan

AufitnlfideanavedenSdonalilidoudoisiauns vildanudonlunisie $rethude
Tase Fuldaaaenalyde Jagtuudasdnnsldliadu udseneueians wiu wnu Yaeg uazriuieg
otfiine T lumardiulidaudenuamei Tdeseu wioldi “sesziannasliiu wlng
Tu mwgﬁmmﬁ%au%u uar AwgAvszinAzesdszmalne nsegerdbluthuliiinnammne sanndh
Thumbsiedgawyu lesanliifuy giifidnsgarnadeutiesnimisnedgaruyu [2] Fafun1sendy
Tuhulifadiu viendt uar wnsaUszudandesulnihiliodfuanusniulutiagiu

wettannsAns ey wuiwssndnedldlagind 40 e Seidnonwiduldlase $olé
Lm'LviwﬁodflumETa‘LaJﬁn’m’mmuﬁagaL’ﬁ'mﬁuqm aAmedeanssuettaduszuy Lﬁﬂiﬁﬁjaammu 14130
THfudoyalunisda uladenldliniaseg Hussdusznenlulase $1enas vilRlimanilgmilule
Ustlomfosslaidndiiu ulna sy mswidu uasideds ooy wnsafimune “uigudnaneds
12 §2 Tuszzandfive 12 9 [3] 39 aAdsies Wy yuliinsdgninliflaiedifian wid wnsoh
uﬂ%ﬂiﬂwﬁluL%oW’miﬁETlﬁazmﬁmhmn?Tu

2. ’J’mqﬂsz IATD9IATINITITY

1. AnsnAn wiinmenmuaziBonavesldi wiszfims Tasn1sva sumaaIAIgIu ASTM [4]
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4.4 NSASENAIDENN

2u1aze9iIgwildlunme suau wiAinwnenwwazienazesld wlssiing Huluana

NAIFIU ASTM [4] fau aslumnsnedt 1

o

A159N 1 2UIAFIDEINNITNA auANL afAnensnwuasidonazadld ulseinng

. . WAMIBENNA aY|  USNIAT/BU
f6 semamn ol P
(1) (av.1n)

1 M3suuserazadldl (static bending) 2 x 2 x 30 0.069

2 MSULTISR LI TR Buzailald 2x2x8 0.019
(compression parallel to grain)

3 M35ULTeSR luwuIRsa UL " Burailali 2x2x6 0.014
(compression perpendicular to grain)

4 MI5ULTIA I TUUALL  Buzeailald 1x1x30 0.017
(tension parallel to grain)

5 M35uuTIRluwuIAsaInLL “Buzailald 2x2x25 0.006
(tension perpendicular to grain)

6 ANNwileIvaadlaldl (toughness) 0.79 x 0.79 x 11 0.004

7 annudezaailald (hardness) 2x2x6 0.014

8 mMssuussdauluuwunzuuiu suzeailald 2x2x25 0.006
(shear parallel to grain)

9 mM3suusednaaailaldl (cleavage) 2x2x375 0.009

10 mipmind s uazmMsnasveaiald 2x2x6 0.014
(specific gravity and shrinkage in volume)

11 mMsvas luuusafinas Tuuued 1x4x1 0.002
(radial and tangential shrinkage)
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waz luwuw
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INNITNA AUNTHUNTINANN “NRUSTzrnIsvminnseytussas i lunuafg

UNNIzIn (P)

/7T

31Jﬁ 1 MI5ARGIFMIBENN "WMSUNITNA BUNTSULTIRATILY

mimﬂ"ﬂ,ugﬁ wanyin (modulus of rupture) WaNTEURINANNMINNTEN QU 9ALSEAB (ultimate
load) Tawode snfignuid ssuunidadeandussudesuusedn uiu avnaluguzesmiousedn

o 9U3LaY (ultimate bending stress) 1381380 31MAAA (bending strength) w%?ﬂ&lgﬁ LANAN

mimﬂ"ﬂ,ugﬁ fiavigl (modulus of elasticity) wnsafarsanliainanudu (slope) veens v
AN ”Nﬁuﬁi:Wj'mf'mﬁnni:ﬁflﬁ’mzﬂ:Tn'aGT’ﬂuLLu’;ﬁomﬂTumoﬁﬁ’mﬁﬂmju (proportional limit) %4
nywifianu “wiusifiul uass Tasademnuinadiensiilase 39 wu nouflasudoesiud (moment
area) Alugd Damvguiiliainnmme BUIﬂﬂIﬁﬁéﬁﬂﬁﬂﬂitﬁﬁﬂﬁ\ﬁﬂ fu qafnaetnuasiesiuuilag
nMsgauiipAAe 12 madauuztihluinnsgiu ASTM [4] Wel¥ eaadasiu ammsliou

452 MFIAIZANN D
ﬁagamaa@m NTRANINILATWLAZ L EINAYAIFIDENNA  DULARZIIBNITARINUIUNIN
iisewaiia s idoyaldgwaraudeiulidesniifossr 99 argnimniessinu affinne dfzes
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Foyamedainsanoealdi uusziins lasazu aswalugudade (Mean) uisaiwuninigiu (Standard
Deviation) LLﬂ:gﬂLLUUﬂ’]‘JLLﬁmLLW (Type of Distribution) 7I¥N1E 4 FINIUNITHONFUIINNIINGA DU
Amizid13y fn (Goodness-of-Fit Test) 2 1813 lun n1ama sulafids 89 (Chi - Square Test) wax

mina aulaalaulnsew - lesuew (Kolmogorov - Smirmov Test) 11381380 “uq 31 nIma 8y K-S

mana sulamas svesfinsanluwdynessiividuainamuuiuiazdu (Probability
Density Function) lagadanannisiSsuiisudiaiuiivesdeyaainluusadunsniatuivad
ANMNDAIANTITDIFUUULNTUANUASNFBINITNA DU wazazeaNsUBiaraInsLanuastiufisafiasla

o

&y 29tlpeNINANINOANILAUAINNTENU (confident level) 3paay 95 "wWSuN13IBll

1N9na 8y K-S Q:ﬁmsmﬂuLLdagmaaWaﬁ"ﬁumimem ¢ ¥ (Cumulative Distribu-
tion Function : CDF) lagasiUSuuifisudainud “uins ¢ o (cumulative relative frequency) 289sewiUAN
CDF maagﬂLmumimmmﬁﬁaamsm 8u [12] 2ueTeIANNLANGN 3 AlzfpsliAnipandiAings
Fetmuadessiuanudeiusesas 95 “wiunsdTeil

MImAu NIANN 8ﬁmaoﬁa§amﬁmnssmm\lﬁ nnswFsudisuanizdngd dn
senindeyavesiiagome suusarsensivgluounisuanuasuuusiatileeiliiulasmlulusnudu
Jrnssulusduau 11 Juuuy 1#un nsuanuasdsn@ (Normal Distribution) n13wanuavtangy (Uniform
Distribution) ﬂ'ml,’«vﬂLLWL@’IJ%ﬁ’]é’GLLUULﬁau (Shifted Exponential Distribution) NIUANUIITANUL LAY
(Shifted Rayleigh Distribution) N13ULANLIAN ¥ qmﬁmﬁwﬁmmuqmua (Gumbel Distribution - Type | -
Largest) N1TUANHAIAIEN qmﬁmﬁwﬁmuuquma (Gumbel Distribution - Type | - Smallest) N9
Lanuavannland (Lognormal Distribution) N15ULANWANLANNT (Gamma Distribution) N1TLANLANAY
”\1 qu’nﬁmﬁ BILULLWNTLYA (Frechet Distribution - Type Il - Largest) N134aNLadAI6N qm’nﬁm‘ﬁ WU
layad (Weibull Distribution - Type Il - Smallest) uazn13uanuaviinn (Beta Distribution) ATeilld
2#aWAWIS CESTTEST (Civil Engineering STatistical TEST) %agnﬁmmmLﬁdl%’[umuﬁmmawwz n&a7
Ao Lﬁaﬁﬁagaqm WiRBInanw viadenausazTensfilidasuriianadesiulsitoanin¥esas 99
Fovhnduuiiadoyarindn (input data file) TugUuilasmis™s (text file) BoWHLIS CESTTEST 9suin
WAzl eawaAlady  udsausnaTsu LL@:;&JLmumimmmﬁmumsm suneidingl indieis
lamds 89 wads K-S a seduanndasiumadisesnislaednlud® Tusnciinsdnszing dlaeld
PanduIsHu ildmenduiionarfosduiunmme sunmzdgy dnzsegluvunisuwanuasiiasgUuuy 5au
98199 ABIAUIUAMNTNABTFUIN (shape parameters) “WMTUFULULNTUANUANLNFUULY 15U N3
WANUIIAT 3 AUULIWTLA NTHINUAIAG auvuliyad uaznisuanuasdon dudiu wafieesusng
maogﬂuuvn’mwmmﬁ’o Wl wsamlalagdsnsdieaest wimlsanszideudinediiae (numerical
methods) iy [12]
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453 NMFIALTAINUNITRTadlaTe 319

a wva 6 a wa

mMylessinnainasAifivesesianansli ssiansanlem fissdenensliasdtfian nne
Fadiianan (main limit state) Wun n1sliesnlununfesesmeuasau uasusodalunuluiu “puld
P89L 1 NMFAATIEAANNUNNEATR wsunthdnesdaiasldainnisesnuuumaningiu 2. n azld
2aWFuI5 ISPUD (Importance Sampling Procedures Using Design Points) %4 wmiﬂﬁﬁmaugﬂﬁaa
MFusaImETaDaRiuels mumised fe enansld iy 2 Fu fanw yaifzwm%"’u 3.00
WAT “M3U81ANT 3 Ussm fe fivnende nineu uas onufnmn Tmﬂﬁfmﬁnmmn%mﬁumiaanLmu
Ap 150 nn/x’ 250 nn/a? way 300 Nn/w’ MSLENATUARLUTEANANEGY HaNTIATIEEIUNALY

fivnne o °1w%’un1§lﬂﬁmua:ﬁmsmmﬂmmmIﬁLLﬂigﬂﬁﬁmwﬂmmﬁaommm

5. HANISNA DULATINSINA

AN NUANNIAINTIN

dayaanning AULARE TN i wrivANBaiulNtpanI $osay 99 waswanIIIATIERH

A Nifine BAlasldzeniuas CESTTEST nansn quswaziBuadsn aslupnsnei 2

o o [

M1519f 2 A WA Of m uﬂ”agamﬁmnﬁmm‘lﬁ wzhnms

A1 U Al .5 .
@ ' & o o SURUUNSLLANLLINADLUDY
UNIINA EHJ‘I&I U (S]] ﬂ’)gﬂ‘]\‘l LUsHU o 17immv 3.11
(Mean) | (Bu) (cov) ”
MIsuusesnvasls
o4 2
Tugd Bomeu nnJ/oN” | 134,643 120 0113 Gumbel (Type | - largest),
(Modulus of Elasticity) Lognormal, Gamma
o o 2
TN@@ LLANYAN nn./yy. 1,418 120 0.122 Weibull, normal, Gumbel
(Modulus of Rupture) (Type | - Smallest)
. . o X 2
M3sunsedaluiuiruuio ey | nn/ou. 559.66 120 0.117 Normal , Uniform
(Compression Parallel to Grain)
. » T . X 2
M35uuTesaluwGeaInA L Bu | nn/o. 136.54 120 0.169 Gumbel (Type | - largest),
(Compression Perpendicular to Grain) Lognormal, Gamma, Normal
. = . X 2
M5ULSIR IUL U TUUAUL B nN./BN. 1,830 120 0.152 Gamma, Lognormal, Normal
(Tension Parallel to Grain)
o = 2 . X 2
mMsfuusefelunwIssaniu sy | oo, 80.18 70 0.089 Gamma, Normal, Lognormal
(Tension Perpendicular to Grain)
ANNwtledaald (Toughness) | nnaw. | 584.03 60 0.084 Uniform
ANnuudeaaldl (Hardness)
m’lmrﬁdﬁ’;\immaﬂ nn. 1,078 70 0.043 Gumbel (Type | - Smallest),
Normal, Lognormal, Uniform
A "Nl 208 an. 1,084 70 0.034 Gumbel (Type | - Smallest)
ﬂ’J’mLLﬁG’ﬂu’ngﬂuﬁﬂa’m\lﬁ nn. 1,072 70 0.029 Lognormal, Gamma, Normal,
Uniform, Gumbel (Type | - Largest)
mssuusadouluuuazumiu “oy nN/BN.2 177.11 70 0.129 Normal, Gamma,
(Shear Parallel to Grain) Lognormal, Weibull
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o o [

A5 2 (dp) Am wEne GR uﬂ”agamﬁmnﬁmm‘lﬁ ulszinng

A1 U A . ms .
@ . & o o SURUUNSLLANLLINADLUDY
UNIINA ﬂiJ‘l&l iU (S]] ﬂ’)gﬂ‘]\‘l LUsHu o 17'immv 3-]1
(Mean) | (Bu) (cov) ”
mysuusednasadiold NN/ 4923 50 0.071 Rayleigh, Normal, Lognormal,
(Cleavage) Uniform, Gamma
ANTU uazmsi g g
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