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ABSORPTION TEST OF BRICKS
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Material Testing Laboratory Program, Copyrigth 2004
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ABSORPTION TEST OF BRICKS

nnAnendgmAulatingaaNnANsuL3

Project Name:

RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Jarai

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Weigth of Wet
Dimeinsion of Specimen | Weigth of Dry Bricks,
No. Brick Type Bricks,
(cm.Xcm.Xcm.) W, (gm.)

W, (gm.)
1 2 190X90X65 336.75 383.61
2 1 160X65X40 331.63 383.55
3 1 160X65X40 332.54 385.15
4 2 190X90X65 335.49 384.16
5
6
7
8
9
10

L5 1 (]
8. AIRYUINNITATIUITU
aglszinniinila
' s ~ 3 W, —W,
wefiausnisgazNti = —2—1x100%
Wy
383.55-331.63
= x100%
331.61
= 1566 %
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Material Testing Laboratory Program, Copyrigth 2004
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ABSORPTION TEST OF BRICKS
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Project Name: RIT Research

Location : Date of Test : 15 May 2005
Test By : Mr.Jarai Checked By : Mr.Ekarut Ruayruay
Result:
Brick Dimeinsion of Specimen W, W, Absorption
o Type (cm.Xcm.Xcm.) (gm.) (gm.) (%)
1 1 160X65X40 331.63 383.55 15.65
2 1 160X65X40 332.54 385.15 16.35
3 2 190X90X65 336.75 383.61 13.92
4 2 160X65X40 335.49 384.16 14.51
5
6
7
8
9
10
Summary Percent Absorption
Average Percent Absorption Brick Type 1 Average Percent Absorption Brick Type 2
15.98 % 14.21 %
Remark: W, = Weigth of Dry Bricks

W, = Weigth of Wet Bricks

CivilLabPro V1.0
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Material Testing Laboratory Program, Copyrigth 2004

ABSORPTION TEST OF BRICKS

N1SMARBLIMIANATNINT29B T M UneaiNe

TauaeL:

Project Name:

Location :

Date of Test :

Test By :

Checked By :

Data Monitor Ditermination

Weigth of Wet
Dimeinsion of Specimen | Weigth of Dry Bricks,
No. Brick Type Bricks,
(cm.Xcm.Xcm.) W, (gm.)
W, (gm.)
1
2
3
4
5
6
7
8
9
10

CivilLabPro V1.0
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Material Testing Laboratory Program, CopyRigth 2004
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ABSORPTION TEST OF BRICKS

TRUMUIENL:

Project Name:

Location :

Date of Test :

Test By :

Checked By :

Result:

Dimeinsion of Specimen
No. Brick Type
(cm.Xcm.Xcm.)

Absorption

(gm.) (gm.) (%)

10

Summary Percent Absorption

Average Percent Absorption Brick Type 1

Average Percent Absorption Brick Type 2

Remark: W, = Weight of Dry Bricks
W, = Weight of Wet Bricks

CivilLabPro V1.0
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COMPRESSION TEST OF BRICKS

1. NOEGNLNLUBINUNITNAFDL
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4.3 Yutanames

4.4 pruzwag

4.5 4aA15 (mortar)
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6. NIT91ENTUNANITNAFARL

6.1 Maximum Load
6.2 Compression Strength

6.3 Average Compression Strength
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Material Testing Laboratory Program, Copyrigth 2004

nsmegaL A8 g i lununeaiig

COMPRESSION TEST OF BRICKS

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Jarai

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Specimen Maximum Load

No. Bricks Type

(mm.Xmm.Xmm.) (MN)
1 2 190X90%X65 3.75
2 1 160X65X40 3.46
3 2 190X90X65 3.25
4 1 160X65X40 3.39
5
6
7
8
9
10
%4 1 o

8. ARYNNNITATUITU
aglszinn?l 1 nmegeny 1
. P
ENGIINGT = —e
Area
3.46x1,000,000 )
= N/mm
10,400

= 332.69 N/mm’°  (MPa)
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Material Testing Laboratory Program, CopyRigth 2004
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COMPRESSION TEST OF BRICKS

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Jarai

Checked By : Mr.Ekarut Ruayruay

Result:
Brick Specimen Area Max. Laod Compression
" Type (mm.Xmm.Xmm.) (mm?°)) (MN.) (MPa)
1 1 160X65X40 10,400 3.46 332.69
2 1 160X65X40 10,400 3.39 325.96
3 2 190X90X65 17,100 3.75 219.30
4 2 190X90X65 17,100 3.25 190.06
5
6
7
8
9
10

Summary Compression:

Average Compression of Brick Type 1

(MPa)

Average Compression of Brick Type 2

(MPa)

329.33

204.58
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Nedad
Material Testing Laboratory Program, Copyrigth 2004
mi‘mmmumrﬁhLL?\aﬁmmmEﬁﬁ"L‘*ﬂmuﬁm%q
COMPRESSION TEST OF BRICKS
TauaeL:

Project Name:

Location : Date of Test :

Test By : Checked By :

Data Monitor Determination:

Specimen Maximum Load

No. Bricks Type
(mm.Xmm.Xmm.) (MN)

10
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Material Testing Laboratory Program, Copyrigth 2004

nInAseLNAUNERLedE g I luuneaing

COMPRESSION TEST OF BRICKS

FaUaeL:

Project Name:

Location :

Date of Test :

Test By :

Checked By :

Result:

Brick Specimen
No.
Type (cm.Xcm.Xcm.)

Area Max. Laod Compression

(cm®.) (MN.)

(MPa)

| W

]

(o))

10

Summary Compression:

Average Compression of Brick Type 1

(MPa)

Average Compression of Brick Type 2

(MPa)
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TENSION TEST OF REINFORCEMENT BARS
(ROUND BARS)

aa a (% 'Y

1. VIF]‘I:IQ‘VILﬂEIQ?I’ﬂ\']ﬂUﬂq‘J‘Wﬂﬂ@‘U

wiandunaniaGuudndumanludsvinninanuan dssinnmanndazyu(Mid Steel) §
AVUNANUANAD UINANUAZAITUBY D1AsRBUHANAS L iNaNuAanTRUNUszng Taavinly
wRwandunantaBauazNSunuanfuenliinue 0.3%  wnldanfueuadlduinaznalfiuani
ANILINZEa

AnwnzaeunanidunanioFey aziauisduingudnanesiaus 6 -28 Hadawns 819
10 AT WAT 12 LWAs Hduamunneddu SR24  Rallauainisnlunisiuindananmaintaly
Hdeandn 2400 Alanfusemsaauiwaskgiem’) Ieaviallazlddviuneadreanansaunnian
wurhwinede TaeEen wWuse lueuiandulng an1adansazeandanivua lEEmanidunanin
= < a A < 1 o 26 V@) < a o A 3 a ]
Fruanisiuandiusesizawantaan lduuzin i idumvan@suuanvizawanuwnuansa bl

PEAZIDUALAZAUANTRVBIMANTUATLAAIAIANTIT 3.1

AISN 3.1 eazBaauazALaNTRIeuMANdunaNEaFaY
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Gﬂm (2t (130) (nn)
RB6 6 0.283 0.222
RB9 9 0.636 0.499
RB12 12 1.131 0.888
RB15 15 1.767 1.387
RB19 19 2.835 2.226
RB22 22 3.801 2.984
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U AuENaN WuTEn WuinseLums
1A ,
(W) (1U°) (nn.)
RB25 25 4.909 3.853
RB28 28 6.158 4.834
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NNINARALLNAWAMUANTTR luN9FuLssANasmAnIdunanEa B

'
0 o K Al o

1.1. MA9PINTA|AN mﬁmmju (Tensile Strength at Proportional Limit)

o

1.2. MNAIRAINqAAATN (Yield Strength)

=

1.3. ﬁﬁﬁ\‘imﬁ@mqqqm (Ultimate Tensile Strength)
A

q

1.4. TupaaANEAvEls (Modulus of Elasticity)

1.5. %’@ﬂ@:‘ﬂmmiamuﬂu (Percentage of Elongation)

3. mm‘gmﬁ“lﬁ‘lumewmau

ASTM A 617 Standard Testing Method for Axle-Steel Deformed and Plain Bars

4. 1ATRINANLE lUNISNAFaL

4.1 \wrRanadey Universal Testing Machine

4.2 Vernier Caliper nAnuaananaauldiiu 0.05 Jaawns uazinnuazidanlunisdn

04.0.1 HARWAT
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4.3 pTR9iAnI3tinga (Extensometer)

4.4 prateazidsnng 0.1 NN

4.5 PALLNAT
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4.6 PTRIFAWMAN

&y a a a a ° o ,
4.7 WaNAUNANKIILTEUUUIA 9 NAALNAT ANUIW 3 DL

-4
%4

5. AUABUNITNAFDL

5.1 NIFFIENAIDENNAGDL

5.1.1 tnTuwsnatianegaulidansnninuasdnaandsnonFaniaiuinanly
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5.1.2 14 Vernier dnaunidurngudnansidsngase 3 qm iiethAunmAade

14 :l/ o R ' 14
W?@NVNUHV]HF’Y]VL’J

5.2 NINAdaL
5.2.1 idusaetnaldluiAreanagey Universal Testing Machine Tagl¥ssazsiaduls

NIRSFIUNAMUA
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5.2.2 Bin Extensometer MNAUTuNnA&aL

5.2.3 RANLNANAESATIANNITY 30 TafUAeAI9RARNAIARAWT (300 ksc /

a =
UN)

. 4 . , da X L s -
5.2.4 Uunnusanngzni uaz A1 Deformation  MAATUAUNIZANNIAATIN A408A
Extensometeraan udneanusensielilaunssiaiunageuinnaananniu
525 AunARtuniiuazanurrassaaann Saauiadunigudnaisiiang Wi
d' Yy o A o o=, A o )
NARDUNUNANIBALUNAILNUY INALIUNNAINITEARI (Deformation  Length)

luda9 Gauge Length
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€Y

6. NIFFIENIUNANITNAFAL

6.1 1 TeUNIINUAAIANANTUTIZTNING Load  uAY Deformation  WiaNveAnuuAqA

Proportional limit, Yield point WazA WM ANANTIRFNY 7] siaeng

o u d 9 a
anvluaasnNuERUEITHNS Load NV Deformation vourandunanmse

6.2.6 Percentage of Elongation = Gauge Length

6000
5000 Yield Ultimate
—~ 4000 - ,_ """ :/7 E—
2 i
f‘é 3000 :
S o Proportional Limit :
!
1000 :
: 5
24 60 80 L 100 120 140 ll60 180
Deformation ( mm.)
6.2 NFIATUIUUIAFING ] il
W
6.2.1 Cross-Section area = 7.85L cm2
Load at Proportional Limit
6.2.2 Tensile Strength at P.L. = Cross - Section Area ksc.
Load at Yield Piont
6.2.3 Yield Strength = Cross-Section Area ksc.
Ultimate Load
6.2.4 Ultimate Tensile Strength =  Cross-Section Area ksc.
Stress at P.L.
6.2.5 Modulus of Elasticity = Strain At P.L. ksc.
Elongation

%
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7. NANITNAAaLU

Material Testing Laboratory Program, Copyrigth 2004

NINAGALNNAIFNUNNULI A IRUA NLAUNANRR BEIL

TENSION TEST OF REINFORCEMENT BARS (ROUND BARS)

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Jarai

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen................ NO. 1.t
Weight......ooiiiii, 0.230 i, kg
Length..ec 0.552..cciiiii, m
Norminal Diameter.................... D mm.
Gauge Length.......cccooeiiiennn, A5 i, mm.
Yeild Load.......evveeeiiiiieeceeee e kg.
Ultimate Load........cccceevvnneeen. 2546, kg
Diameter after Test.........ccc...... 43, mm
Deformated Length.................. 596 mm

Load Deformation

(kg) (mm)
0 0

200 0.7

400 1.8

600 2.6

800 3.3

1000 4.3

1200 5.0

1400 6.0

1600 6.9

1800 12.0

2000 23.0

2200

2400

2600

2800

3000

3200

3400

3600

3800

4000
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Material Testing Laboratory Program, Copyrigth 2004

NNIMNARALINNAIFIUN UL AR MANIEUNaNRR ey

TENSION TEST OF REINFORCEMENT BARS (ROUND BARS)

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Jarai

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen................ NO.2.oiiiiiiiiiieeie
Weight......oooiiii, 0220, kg
Length..c 0.545. .., m
Norminal Diameter.................... 1S mm.
Gauge Length......ccccoooeiiinenn, 45, i, mm.
Yeild Load......ccccoovevieieanee 2,230 i kg.
Ultimate Load.........ccceeeevvennn.e. 3,292, i kg.
Diameter after Test.........coeenee. AT i, mm.
Deformated Length................. 578 mm.

Load Deformation
(kg) (mm)
0 0
200 0.5
400 1.0
600 1.5
800 2.0
1000 25
1200 2.8
1400 3.1
1600 3.6
1800 4.0
2000 4.2
2200 4.5
2400 6.0
2600 12.0
2800 17.0
3000 24.0
3200 38.0
3400
3600
3800
4000
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Material Testing Laboratory Program, CopyRigth 2004

NNIMNARALINNAIFIUN LIRS TRMANIEUNaNRR ey

TENSION TEST OF REINFORCEMENT BARS (ROUND BARS)

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Jarai

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen................ NO.3.iiiiiiiiiieer
Weight......oooiiii, 0.230 i, kg
Length...ei 0.556.....ccvvviiiinn. m
Norminal Diameter.........ccccooeue. 1S ORI mm.
Gauge Length......ccccoooeiiinenn, 45, i, mm.
Yeild Load. ... kg.
Ultimate Load.........ccceeeevevnnnn.. 2,930, kg.
Diameter after Test.........coeenee. 4.8, mm.
Deformated Length.................. 59.2. i, mm.

Load Deformation
(kg) (mm)
0 0
200 0.5
400 1.0
600 1.5
800 2.0
1000 25
1200 2.8
1400 3.0
1600 3.2
1800 3.6
2000 4.0
2200 4.5
2400 5.0
2600 55
2800 6.0
3000 13.0
3200 20.0
3400 28.5
3600 42.5
3800
4000
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8. MIRE19NITAIUITU (Specimen No. 2)

AsimuduRiusszring Load uaz Deformation (Ghatineit
2)

Load at P.L. =2230 kg.

Load at 0.1% offset. = 2400 kg.

Load(kg.)

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Deformation(mm.)

1. Diameter by weigth = W
0.6165
= 022 =0.579 cm
0.6165
2. Weigth/Length = 0.6165D°

= 0.6165X(0.611)° =0.22 kg/m

100W
0.785L
0.22x100
0.785x0.545
= 51.42 mm

3. Cross-Section area =

2

= 0.514 mm?
Load at Proportional Limit

4. Tensile Strength at P.L. = - ksc.
Cross - Section Area
2,230
= _— ksc.
0.514

= 4,338 ksc.
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Load at Yield Piont

5. Yield Strength = - ksc.
Cross - Section Area
2,400
= —_— ksc.
0.514
= 4669.2 ksc.
6. Ultimate Tensile Strength = UItlmate. Load ksc.
Cross - Section Area
3,292
= - ksc.
0.514
= 6404.6 ksc.
7. Modulus of Elasticity = Stress at P.L. ksc.
Strain At P.L.
B 4,338.5 Ksc
- 45 '
%5
= 43,385 ksc.
. Elongation
8. Percentage of Elongation = ———x100 %
Gauge Length
= %xmo %
45

= 28.4 %
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9. FIEIUNANITNAFALU

Material Testing Laboratory Program, Copyrigth 2004

NINAGALNNAIFNUNUUI A IBUA NLEUNAN R BEIL

TENSION TEST OF REINFORCEMENT BARS (ROUND BARS)

a o = % =
aanendumalulagnsranNinanauy?

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Jarai

Checked By : Mr.Ekarut Ruayruay

Result: Number of Specimen................ NO.2.iiiiieiiiiiiieiie
Weight......oovii 0.22.......... kg Diameter by Weigth............. 0.611...eie mm.
Length...ccie 0.545.......... m Weigth per Length............... 0.23. i mm.
Norminal Diameter................ [ TR mm Cross-Section Area.............. 0.514. mm.
Gauge Length.....cc.ccoooieee. 45 mm. Tensile Strength at P.L....... 4,338.15.......... mm.
Yeild Load......ccccceeviiivineenne 2,230........... mm. Yield Strength........cccocveeee 4,669.20......... mm.
Ultimate Load........ccccceevneee. 3,292........... mm. Ultimate Tensile Strength......6,404.60......... mm.
Diameter after Test............... A7 i mm. Modulus of Elasticity............ 43,385............ mm.
Deformated Length.............. 578 mm. Percentage of Elongation.....28.4................ %
nsaTuEiIuEssiT9 Load uas Deformation (@natinail 2)
3500
3000 —
2500 1 /L Load atP L. = 2230 kg,
g— 20 j Load at 0.1% offset = 2400 kg,
T
S 1500
1000 fy
4.5 mm.
a00 4
a — T S e B B B e e S
02 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Defarmation(mm.)

N9 NAMNANANUTTZUINY Load waz Deformation
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10. LL‘LI‘LI‘V\'@%N‘]:IJ‘Mﬁﬂ Nﬂﬂ"lﬁ“l/lﬂﬂ’m_lLL@%LLHUV\'@%M‘J’]EN'\UN@?’]’]?

Nadau

Material Testing Laboratory Program, Copyrigth 2004

NNINARDUNAIFNUNTULIPIIDUUANLEUN ANRL eI

TENSION TEST OF REINFORCEMENT BARS (ROUND BARS)

TauaeL:

Project Name:

Location : Date of Test :

Test By : Checked By :

Data Monitor Determination:

WEIGNT. ..o kg. Load Deformation
LENGIN .ot m. (k) (mm)
Norminal Diameter.........ocoveeviiiiiiiiii mm

Gauge Length.....ccccoiiiiiii mm.

Yeild Load......ccvvveiiiiiiiiiici mm.

Ultimate Load........ccccoeviiiiiii mm.

Diameter after Test.......ooveiiiiiiiieiicciee mm.

Deformated Length........ccoooviiiiiiii mm.
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Material Testing Laboratory Program, Copyrigth 2004

o

pIArYANT0

ASOLINGH

NNIMNARALINNAIFIUN UL AR MANIEUNaNRR ey

TENSION TEST OF REINFORCEMENT BARS (ROUND BARS)

FaUaeL:

Project Name:

RIT Research

Location :

Date of Test :

Test By : Checked By :
Result: Number of Specimen.......c.occcoviiiiiiieiic,
WeIgt. ..o kg. Diameter by Weigth.......cccocoiiiiiinn, mm.
Length. e m. Weigth per Length......cccoooviiiiiiee. mm.
Diameter by Measuring........ccccccovevveeennnne. mm.  Cross-Section Area........ccccvveevieeneesiinenenn. mm.
Gauge Length.....cccceeiiiiiin mm.  Tensile Strength at P.L........ccccooviiin mm.
Yeild Load.....cccvvveiiiiieeeeeee e mm.  Yield Strength.........ccoooiiiiii mm.
Maximium Load.........cccovviiiiiniieiiiiiieeens mm. Ultimate Tensile Strength...........ccccoooeee. mm.
Diameter after Test......ccooviiieiiiieennnen, mm. Modulus of ElastiCity........ccoeviiiiiiiiiiiien mm.
Deformated Length........ccccooviiiiiiiiinnnnn, mm. Percentage of Elongation............cccccoeene %
A

=

2

el

g

=

Deformation (mm.)

NIMNANNANNUSIZMING Load waz Deformation
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NSNARALAIRIAIUTINULTIANIRILRANTaB A
TENSION TEST OF REINFORCEMENT (DEFORMED BARS)

1. NOEGNLNLUBINUNITNAFDL

AuantRlunsfunsshvsvnanidunldlunraunsadinmandniiuguaniiiniainai

aAnyuazanuadnede Wesandnmandunldluneunindinmandaulunjasintinniuuses

L 1

uddruneaisenaazldiuusanafinin unedipmuanialunisfunssnsuazusanaiaduating
AT AR ARDLLANNZ ATUANTTR 1N 195U IAVINIY

lunnsneaauguantimlunsiuussasasamandun i luaouniaaduman annaeadv

a a

faatranadevazdeaduliainaninsecwanidudniagiiuaniu lnelainasuardfulg

wa

AANTRANENIINAEN9AINTEU (Heat treatment) antdumanidunanniaundunigugnans

Q

NNN9T 38 Hadmmg aznalidungueanaawiniy 30 Hadwwms uazlianuaiaresdouiingsly

#aen3n 5.5D
wiandetes nunade wandunannNLs (Transverse  Rids) LazanalAsy (Longitudinal

RBS) NifaiaidsnaF1eindsinssudnamanidunazilanaunsmuandedesiiuunluninsgu

HARSTUITRRAIMNIIH (Han.) § 3 Fuanin nwazdryanend Ae SD30, SD40, SD50 AIANFINT 4.1

AsN 41 MuazRuauarAnantRrasmandadas

urguenang Wuuisin wwinsaiumg

TR ,

WA, WA, nn.
DB 10 10 78 0.617
DB 12 12 113 0.888
DB 16 16 201 1.578
DB 20 20 314 2.468
DB 25 25 419 3.858
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AseN 41 MuazRuauazAnaNtRresmandeden (se)

uknAudnans Wuuinsin wniinsamns
WA ,
WAL N4, nn.
DB 28 28 616 4.834
DB 32 32 804 6.313

X A I~ o Iy
NUNNIA mqummmimmnzﬂm

100W
A = 0
0.785L
o o4 . A =
We A = NunnARRYINszuANTlafNmg
w = wasziuilaniu
L = Auelumms
WurnAugnaszy Aunliaingns
D> _ 162W
L
o e .
e D = Wurgudnansszydluladmns
w = dnaszylunianiu
L = AmeEnlumms
¥ o %
Wusaunaszy Auwinldaingss
C = 3.142D
\Ha C = Wusauaszyiulladmns
D = WushAutnaseyduiiafmns

AITN 4.2 AVINFIUNIULIAY AVINFNUNIULSAITIAARIINLATANE nTasAndadat

mmfﬁmmmmﬁq mmﬁ’mmmmﬁq -
oL . r ANNER
EUAN:EU Q\i@‘ﬁ] NARATIN 5y
5 5 TR
kg/mm kg/mm
SD 30 49 30 17
SD 40 57 40 15
SD 50 63 50 13
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(>4

2. mgissasAraInITNagay

NINARALLNaNAMUANTTR lun9fuussRvaasmanidunandadas

o o

1.1. MAeRNTAAN mﬁmmju (Tensile Strength at Proportional Limit)

o

1.2. NAIRINqAAAIN (Yield Strength)

=

1.3. ﬁ’]ﬁqmﬁ@mngﬂm (Ultimate Tensile Strength)
=

q

1.4. TugaaAaneEAne 1 (Modulus of Elasticity)
1.5. ?‘ﬂﬂ@mmma‘ﬁmmiu (Percentage of Elongation)

1.6. ANULAAINNTUWANUN (Type of Failure)

3. " m'a‘g'\umﬂumsw ARAU

ASTM A 617 Standard Testing Method for Axle-Steel Deformed and Plain Bars

4. 1ATRNNANLE lUNISNAFaL

4.1 p3R9MAdeL Universal Testing Machine

4.2 Vernier Caliper PmuAanamdauliiiu 0.05 Raduns wazinnuazidenlunisdn

014 0.1 HARLNAT
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4.3 p7e9iAn9Einfa (Extensometer)

4.4 prRNTaaTi@snng 0.1 NN

4.5 PALLNAT
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4.6 PTRIRAWMAN

4.7 windunandedesruindunngudnats 12 1.4, 91U 3 Aaaeng

} 4
(%

5. AUABUNITNAFDL

5.1 NI9LFFENFAILNNAZDL

5.1.1 unausnatinamegaulddsminminuasdnnandananFaniaiuinan 1y
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5.2 ANIMAREL
5.2.1 1ausaeteldluereanagas Universal Testing Machine Tneliszeivsindu s

NIRFILNAMUA

5.2.2 fp Extensometer MNAUTUNAAL

5.2.3 2ANLNANAEARIIANNET 8 TFuAaN1T1NNAALNAIFABIUN (80 ksc / AUT)

524 TAFinusainasin(Load) uay ANsEasa (Deformation) ﬁLﬁm'%muni:ﬁdﬁ%gm
A21N F408A Extensometer 980 LazaanLisAssellaunsisdunaaaL11n
28NANAL WaTimIzeviln (Deformation)

5.2.5 FunARuwuazanEUzIassenfinnm fa"mmmﬁ”ushquﬁﬂmﬁmm iy
NARALAIN AN AR A e uazinerayin (Deformation) w9189 Gauge

Length
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6. NIFFIENIUNANITNAFAL

6.1 1 TeUNIINUAAIANANTUTIZTNING Load  uAY Deformation  WiaNyieAnuumAqm

Proportional Limit, Yield Point WaAHIMUIAIANLTRSN | NFBINIT

6.2.1 Cross-Section area

6.2.2 Tensile Strength at P.L.

6.2.3 Yield Strength

6.2.4 Ultimate Tensile Strength

6.2.5 Modulus of Elasticity

6.2.6 Percentage of Elongation

o J [y
A AR NUF N UE 5214 Load HU Deformation VoAU nidUna N0 08
6000
5000 Yield / Ultimate
B YA )
—~ 4000 - ;
o - ;7::%/ i
= 3000 | ™N
© | :
®© ; \ !
O : . . |
5000 - i Proportional Limit |
5 i
1000 ! [
| <
: !
! i
0 // f i
' i
b 40 60 ©100 120 140 160 180
Deformation ( mm.)
. L o X
6.2 NIANUIUNIAFN ] 9Tl

w
0.785L
Load at Proportional Limit

Cross - Section Area
Load at Yield Point

Cross - Section Area
Ultimate Load

Cross - Section Area
Stress at P.L.

Strain At P.L.

Elongation

Gauge Length

mm

ksc.

ksc.

ksc.

ksc.

%
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7. NANITNAAaLU

Material Testing Laboratory Program, Copyrigth 2004

NNINARDUNAIFUNIULINAIUDILUANT DD

TENSION TEST OF REINFORCEMENT BARS (Deformated BARS)

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location : Date of Test : 15 May 2005

Test By : Mr.Jarai Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen................ NO. 1.t Load Deformation
Weight....coooiiiieiicee 0.64....cccccviinnnn. mm. (k) (mm)
Length..ie 0.732. i mm. 0 0
Norminal Diameter.........c.......... 120, mm. 800 1.5
Gauge Length......ccccoooeeiiinenn, (10 mm. 1600 3.0
Yeild Load......cccooviiiaiienns 7,700, i kg. 2400 4.0
Ultimate Load..........cccc........ 10,650......ccieeeeeeiinnn. kg. 3200 4.5
Diameter after Test................ B6.70 i, mm. 4000 6.0
Deformated Length............... 75.50. i, mm. 4800 6.5
5600 7.5
6400 8.0
7200 10.0
8000 16.5
8800 215
9600 28.0
10400 41.5
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Material Testing Laboratory Program, CopyRigth 2004

NINAFDUNAIFIUNIULINAIUBINANT D DS

TENSION TEST OF REINFORCEMENT BARS (Deformated BARS)

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location : Date of Test : 15 May 2005

Test By : Mr.Jarai Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen................ NO.2.oiiiiiiiiiieeie Load Deformation
Weight....ooooiiiiiicee 0.58..cciiiiiin mm. (kg) (mm)
Length..c 0.671. i mm. 0 0
Norminal Diameter.................... 120 mm. 800 3.0
Gauge Length......ccccoooeiiinenn, (10 TR mm. 1600 5.5
Yeild LOad. ..o kg. 2400 8.0
Ultimate Load..........cccoeeeeee. 8,336, kg. 3200 9.0
Diameter after Test................ 7.00. e, mm. 4000 12.5
Deformated Length............... 7240 i mm. 4800 14.5
5600 16.0
6400 18.0
7200 19.5

8000 51.5
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Material Testing Laboratory Program, Copyrigth 2004

NINAFDUNAIFIUNIULINAUBINANT @ DSl

TENSION TEST OF REINFORCEMENT BARS (Deformated BARS)

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Jarai

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen................ NO.3.iiiiiiiiiieer
Weight......oooiiii, 0.59. i mm
Length..c 0.687..cccvvveeinnn mm
Norminal Diameter.................... 120 mm
Gauge Length......ccccoooeiiinenn, (10 T mm.
Yeild Load. ... kg.
Ultimate Load.........cccceeee. 8,832 i, kg
Diameter after Test................ 6.30. i, mm
Deformated Length............... 73.30 i, mm

Load Deformation
(kg) (mm)
0 0
800 25
1600 55
2400 7.0
3200 9.0
4000 11.0
4800 12.5
5600 15.0
6400 16.5
7200 18.0
8000 19.0

8800 74
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8. MIBEI9NITATUIT (Speciment No.1)

AsaMuduiiussz1ine Load uar Deformation(ginatinei 1)

10000

8000
Load at P.L. = 7300 kg.

6000 Load at 0.1% offset. = 7700 kg.

4000

Load(kg.)

2000

0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42

Deformation(mm.)

1. Diameter by weigth = -

_ 2162x0.64 119 mm
0.732

0.64
0.732
100w
0.785L
0.64x100
0.785x0.732

= 111.38 mm

Load at Proportional Limit
Cross - Section Area
7,300
111

2. Weigth per Length = =0.874 kg/m

3. Cross-Section area =

2

2. Tensile Strength at P.L. =

= 6576.57 kg/cm®
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Load at Yield Point
Cross - Section Area
7,700
111
= 6,936.93 kglcm’.

3. Yield Strength =

Ultimate Load
Cross - Section Area
10,650
111
= 9,594.59 kg/cm®.

4. Ultimate Tensile Strength =

Stress at P.L.
Strain At P.L.
6576.57
(10.5/60)

= 37,580.40 kg/em®.

5. Modulus of Elasticity =

Elongation N
Gauge Length

= 155 %100 %
60

6. Percentage of Elongation = %

= 25.83 %
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9. F1ENUNANITNAFDL

Material Testing Laboratory Program, Copyrigth 2004

N1INARDUNNAIFNIUNIULINAIUDLUANT BT D)

TENSION TEST OF REINFORCEMENT BARS (Deformated BARS)

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location : Date of Test : 15 May 2005

Test By : Mr.Jarai Checked By : Mr.Ekarut Ruayruay
Result: Number of Specimen................ NO. T s

Weight.....ccoovvii 0.64............. mm. Diameter by Weigth................ 119, mm.
Length. e 0.732........... mm. Weigth per Length................. 0.874......... kg/cm2
Norminal Diameter........... 120, mm. Cross-Section Area................ 111.38......... mm.
Gauge Length.................. 60...ccconnn. mm. Tensile Strength at P.L.......... 6,576.57....... mm.
Yeild Load.........cccovvnnnnnnn. 7,700........... kg. Yield Strength.........ccccoeen 6,936.93....... mm.
Ultimate Load................. 10,650.......... kg. Ultimate Tensile Strength....... 9594.59....... mm.
Diameter after Test......... 6.70..ccccne. mm. Modulus of Elasticity.............. 37580.40.....mm.
Deformated Length......... 75.50........... mm. Percentage of Elongation........ 25.83........... %

Al udiussiig Load uay Deformation{dnatiteii 1)

L
—7

_ﬂ_ﬂ____,d_—O

Load atP L. =7300 kg.

6000 // Load at 0.1% offset. = 7700 kg,
4000

// 10.5 mm.
2000 /

Loadikg )

0

0 2 4 6 8101214 16 18 20 22 24 25 28 30 32 34 36 38 40 42
Deformation(mim )

N9 1N AMNENAUTTZUI Load waz Deformation
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10. ﬁuﬁﬂﬂﬂﬂ’liﬂﬂﬂ’ﬂﬂLL@&LLUUV\'@%N?’]E\‘]’]NN@ﬂ’]?V] AFAU

Material Testing Laboratory Program, Copyrigth 2004

N1INARDUNNAIFNIUNIULINAIUDLUANT BT D)

TENSION TEST OF REINFORCEMENT BARS (Deformated BARS)

Femineanu;
Project Name:
Location : Date of Test :
Test By : Checked By :

Data Monitor Determination:

WeEIght. ..o kg. Load Deformation
(=T T 1 o TSR UURURURRRT m. (k) (mm)
Norminal Diameter.........ocooveviiiiiiie mm

Gauge Length.....ccoviiiii mm.

Yeild Load.....cooiiiiiiiiiiiec mm.

Ultimate Load........cccceviiiiiiiiicic e mm.

Diameter after Test......ccoovviviiiiiiiiicc mm.

Deformated Length........ccoooviiiiiieeee mm.
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Material Testing Laboratory Program, Copyrigth 2004

o

pIArYANT0

NNIMNARALINNAIFIUN UL AR MANIEUNaNRR ey

TENSION TEST OF REINFORCEMENT BARS (ROUND BARS)

NUIENIY —
BRANUIENIU:
Project Name:
Location : Date of Test :
Test By : Checked By :
Result: Number of Specimen.......c.occcoviiiiiiieiic,
Weight......oooiii, kg Diameter by Weigth........ccocoiiiiiiinnn mm.
Length...e m Weigth per Length.......cccoooiiiiiiiinn, mm.
Narminal Diameter.........ccccoviiinnenn. mm Cross-Section Area........ccooeeevivieniiiiiineee mm.
Gauge Length.....ccccoiiiiiiii mm. Tensile Strength at P.L......ccoooviii. mm.
Yeild Load......cccoeeeviiiiieieiiiiee e mm. Yield Strength......ooeeeviee mm.
Ultimate Load.......ccccoeeviiiiiciiiiees mm. Ultimate Tensile Strength..........ccccoovee. mm.
Diameter after Test......ccooovvvieiiinenne. mm. Modulus of ElastiCity........cccceviiiiiiiiiiiien mm.
Deformated Length........ccccoooviiiinnnnne mm. Percentage of Elongation............cc.ccceeeen %
7' N

=

2

el

g

=

Deformation (mm.)

NIMNANNANNUSIZMING Load waz Deformation




NISNARALN 5

NSNAKAUIIAIAIUNIULSIRITDIUANTLNS T
TENSILE TEST FOR STEEL PLATE

aal al Y @
1. NOBHNENLIAVRINUNTNAFDL
luauneafieastiuinende dnazdimanglnso 1nai19lasendsnn 1@ uareans
e nuansuaslasairmanazingogmangnesns A mduwmanglnssnans luiesnanatiu
P a v Ay A Ao o Y o A o
Avarguuukazvatgauin Uniudouuunsedanis Ae wuunilugdaninifiauinieinauiy
nunuthdnesiu uwuwihdanianeeyluiesnain fe gUnidauuusa L, |, T, WF uaz C

aa P & = = = ° 4
JEn19sEyauIAkazainraamangdwssun I lunisauuuuvze I lun1sA il ag

=

sryunuaztinfaedede deldiuduninsgiuiall i W 350x49.6 wanadie wisinglin

'
=® =

N9 WF (Wide Flange) TeRAqnuaniagilssunnuvindy 350 u.u. uasitivinse AL
WAg Wiy 49.6 AlandN, [125 x 13.4 uwnaile uihdAnglndnsneniseses (Channel) FafiAnnu
anlaelssunnusindy 125 1.0, uaritininsena uenaniaunsvingy 13.4 Alansu,
LOOXB0X 12 Manefe WANANTITANA1uenawinfL 90 1.4, 1duduyindy 60 . uavilAanu

WAL 12 N4,
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A5 5.1 LanAAMaNtRYIesmanginesnigLsa C

Cross Center

Caleulate Secondary Radius of Modulus of Center of Piece
Dimension Thickness Weight section of Gravity of Area ion of Area Section Shear per
AxBxC t area Cx Cy 1% ly i iy Zx 2y Sx Sy |Bundles
mm. mm. Kag./m. m. 2 om. em. | em.d | em. 4 em. em. | em.3 [ em. 3 em. m.
T9x45x15 2.3 3.25 4.137 0 1.72 371 ) 11.8 3.00 1.69 | 9890 | 4.24 4.0 0 100
i 4.06 5.172 o 1.86 B0.7 19.0 | 3.95 1.92 16.1 6.06 4.4 Q
100x50x20 3.2 5.50 7007 0O 186 | 107 | 245 | 390 | 187 | 213 | 7.81 | 44 0 2
4.0 6.71 8.548 0 1.86 127 28.7 | 3.85 1.83 | 254 | 9.13 4.3 4]
4.5 7.43 9.465 0 1.86 139 30.9 3.82 1.81 27.7 | 9.82 4.3 0
3.2 6,13 7.807 ] !.6_8 181 26.6 | 4.82 1.85 | 29.0 | 8.02 4.0 (4]
125%50x20 4.0 7.50 9548 | 0O 168 | 217 | 331 | 477 | 18) | 347 | 938 | 4.0 0 60
4.5 8.32 HJ‘_\LJ 0 1.68 238 335 d.}’_f | 78 | 380 |10.00| 4.0 0
150%50%20 32 6.76 B.607 4] 1.54 280 28.3 571 1.81 37.4 | 819 3.8 o 60
4.5 5.20 ThaE2 0 1.54 368 35.7 5.60 1.75 | 49.0 |10.50 | 3.7 a
Y "
i A C Mn P 5 TENSILE YIELD ELONGATION
T = — ;
\] [« 11\_!_%_ MAX % [ MAX % | MAX % STRENGTH A STRENGTH %
o X i 0.05 | 400510 N/mm? | 245 Nfmm? (min) | 21
! |
B Vi, * S—
x T |. ® VEMGHT INDER BOO ks + 10%
|t '
- - T e »
NETH TS 12282537
v LY ' )
| K=
—|
= = o o
. . . a o o a o o
NHN: High Quality Steel Tube and Pipe LTHNANTE @A AUAKANT IINA

.74

2. mgissasnraImsagay

NNINARALLNAWIAMUANTTR luN195UUsIANaMANg Une s

1.1 Ultimate Tensile Strength

1.2 Yield Strength

1.3 Percentage of Elongation

1.5 Modulus of Elasticity

1.6 Stress — Strain Diagram

1.7 Modulus of Resilience

1.8 Type and Character of Fracture

3. mmg'mmﬁ’lumswm@u

ASTM A 615/A615M — 95a Standard Specification for Deformed and Plain Billet-Steel

Bars for Concrete Reinforcement



Materials Testing Laboratory @

4. 1ATANNANElUNISNAFaL

4.1 PTRINAADLILINAY (Universal Testing Machine)

4.2 \nadan1siAaeud (Dial Gauge)

4.3 Vernier Caliper niAnuaananaauldiiu 0.05 Jaawns uazinnuazdanlunisdn

1490.1 JaaLumng
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4.4 RALLUAST

} 4
%4

5. AUABUNITNAFDL

5.1 NN
4 . «

511 fAaTunnaeuudazgn WldTunaaey 3 TUIAANIRINWAN NI TTY

eaiunazuAasTuRaIFnNIAN LA AT dIuIaMANgUne IO

5.1.2 waANeuazndresduneaeu IfidullnuAinnsgulunnsei 5.1
5.1.3 anmaastunagauassadiilullmnaninen tagludiiunssndsniapannien
weiagale

51.4 panuetesszazinauazsrazinduliiiulinamssyllumd 5.1
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AN5197 5.1 LAAIANANRUSILUINANNNUNLBITUNAFBUALANNNAY T2azATA

NREEAIEA LT
AN TUN AR 919 ALl EXAIEAV ST
(1.4.) (W.4.) (1.4.) (N.H.)
UINNI1 27 2.8, D9 40 1.4, 250
. - 40 265
{INNT1 19 H.N. D9 27 H.N. 170
1UINAGT 13 1.8, D9 19 1.4, 100
. - 20 130
NINNGT 10 1.4, D9 13 1N, 85
HUINNTN 7.5 N4, D9 10 3.4, 60
. — 12.5 80
{INNG1 5.5 N4 D9 7.5 W4, 50

5.2 NMmAdal

v
o a2

52.1 Mnefidasinruinaesdiunagasy 3 9a et A wrmaw s uininfn

YINURITUNARAL

5.2.2 11TUFMRENINMUATEELANRA (Gauge Length) NNLATEIMNNYAENNTABN

poadnanAszylFlumened 5.1
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5.2.3 iunnasuldluasemagauussna Ingliszasidunnanseylilunnsdm

5.1

¥

5.2.4 RAesanadan1spaaud (Dial Gauge) waziiulidsddeued

5.2.5 AaneRmnniinaesuslaan uualiladinu 3 kg/mm2/sec
5.2.6 BulFLIAINTZANINAMUA WTaNTUANALILaznNEafa InalFantuiin
AusIarnIsEnfalutae Proportional  Limit  %9UNA 15 A1 LHBLANLS
neerindugog o windu deAuseusiazdasannsntszanulalog diensu
Proportional  Limit  sxfiNIAsgIuiinue utiseeniduy 15 A1 Iddasing
e , L a N .
wiriulnedsenins fanismageuaunszianeqanain(Yield) 9a1u1sndane

Talasnd e lALsansen Nt ne AR a N aNa LA N UWntnTna AN as)

U

auzuils wansdnuandoatneniiduianisaain Waelsaailines Dial

Gauge f8nuaziAuATese llaunszisdunadauanneenanni
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5.2.7 TinsiuiinA1usaianAain (Load at Yield Point) wazqaliunadauain
aanaNf (Ultimate Load)
5.2.8 HNTUNARALEBNANNLATAINARAL WALKNNIFARAWlFUHauANHIEAAUINA

WRININN9IATEaEIINTENd NN 40 TNLATINMNE Gauge Length 1A

5.2.9 3nANNINT0TUN AR L LA AINNUIATuN A etin T AU Area
Reduction Antiui1n1991031 uazAnNnanHuen1s11A1esaesng
5.2.10 {8 Stress  —  Strain Diagram annuai lAMa9aInn1Imade Luiauandig
AN AANTTRTIF BN 9698
5.2.11 MNTUNAFELYNANIIABENANAUWENTWIzHEANIAYEE N8 lugasin wsiving
a o dJ Y ! a o 4 a
anqafinnanlaganils uscaznietaandn 1/4 aasa0nneafina Tianian

nanagastulazinnisagaulud fgfunaaetangafaaitaReail
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6. NAaNITNAdaU

Material Testing Laboratory Program, Copyrigth 2004

NNINARBLAMAIAIUNURIATBUNANTLNT 0L

TENSION TEST OF STEEL PLATE

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Samit Sorgpiriyakit

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen................ NO. 1.t
Width of Specimen................. 253
Thickness of Specimen............. 4.8

Gauge Length........cccociiiies 53.60..........

Yeild

Load...ccooreiiiiieiieee 4,000.....cccemenne

Ultinate Load..........ccccec.. 4558...............
Deformated Length............... 70.00............

Width of Specimen After Test....... 22.16.....

Thickness of Specimen After Test......4.3...

...... mm.

...mm.

Load Deformation
(kg) (mm)
0 0
400 0.50
800 1.50
1200 2.00
1600 2.50
2000 2.80
2400 3.10
2800 3.30
3200 3.90
3600 4.00
4000 4.20
4400 27.00
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Material Testing Laboratory Program, Copyrigth 2004

NINARBLAAIAUNNULIATIBUNAN TN

TENSION TEST OF STEEL PLATE

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location : Date of Test : 15 May 2005

Test By : Mr.Samit Sorgpiriyakit Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen.............. NO.2.iiiiiiiien, Load Deformation
Width of Specimen.............. 25 4. mm. (kg) (mm)
Thickness of Specimen....... 45 mm. 0 0
Gauge Length.........c.cce.e 54.80........... mm. 400 1.00
Yeild Load.......ccceevvieennnnen. 4050............. kg. 800 1.50
Ultimate Load.........cc.ccuee.e. 4478. ..o kg. 1200 2.00
Deformated Length............ 70.00............. mm. 1600 2.80
Width of Specimen After Test.......... 23.20...mm. 2000 2.90
Thickness of Specimen After Test...4.32......mm. 2400 3.10
2800 3.30
3200 3.60
3600 3.90
4000 4.10
4400 28.50




Materials Testing Laboratory

Material Testing Laboratory Program, Copyrigth 2004

NINARBLAAIAUNNULIATIBUNAN TN

TENSION TEST OF STEEL PLATE

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Samit Sorgpiriyakit

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of

Specimen................ NO.3. s

Width of Specimen............... 252 mm.
Thickness of Specimen........ 48, mm.
Gauge Length.......c.ccooeeene 53.00............ mm.
Yeild Load......ccccoceevieinne. 4150....cccee.e. ka.
Ultimate Load..............cc...... 4602.............. kg.
Deformated Length............. 70.60............ mm.
Width of Specimen After Test........... 22.09...mm.

Thickness of Specimen After Test.....4.14......

Load Deformation
(kg) (mm)
0 0
400 1.00
800 1.50
1200 2.00
1600 2.80
2000 2.90
2400 3.10
2800 3.30
3200 3.60
3600 3.90
4000 4.10

4400 28.50
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Material Testing Laboratory Program, Copyrigth 2004

NINARBLAAIAUNNULIATIBUNAN TN

TENSION TEST OF STEEL PLATE

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location : Date of Test : 15 May 2005

Test By : Mr.Samit Sorgpiriyakit Checked By : Mr.Ekarut Ruayruay

STRESS-STRAIN DATA:

Load Specimen No.1 Specimen No.2 Specimen No.3

(kg) | Dial(mm.) | Stress(ksc) | Strain | Dial(mm.) | Stress(ksc) | Strain | Dial(mm.) | Stress(ksc) | Strain

0 0 0 0 0 0 0 0 0 0
400 0.50 329.38 0.01 1.00 349.96 0.02 1.00 330.69 0.02
800 1.30 658.76 0.02 2.00 699.91 0.04 1.50 661.38 0.03
1200 2.00 988.14 0.04 2.50 1049.87 | 0.05 2.00 992.06 0.04
1600 2.50 1317.52 0.05 3.00 1399.83 | 0.05 2.80 1322.75 | 0.05
2000 2.90 1646.90 0.05 3.20 1749.78 | 0.06 2.90 1653.44 | 0.05
2400 3.50 1976.28 0.07 3.50 2099.74 | 0.06 3.10 1984.13 | 0.06
2800 4.00 2305.67 0.07 3.80 244969 | 0.07 3.30 2314.81 0.06
3200 4.30 2635.05 | 0.08 4.00 2799.65 | 0.07 3.60 2645.50 | 0.07
3600 4.70 2964.43 0.09 4.20 3149.61 0.08 3.90 2976.19 | 0.07
4000 6.00 3293.81 0.11 4.50 3499.56 | 0.08 4.10 3306.88 | 0.08

4400 | 27.00 3623.19 0.50 42.00 3849.52 0.77 28.50 3637.57 | 0.54
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7. A1aE19N19ATRINY (Specimen No. 1)

1. Proportional Limit Strength

2. Yield Strength at 0.1% offset

3. Ultimate Strength

4. Elongation (%)

5. Percentage of Area Reduction

6. Modulus of Elasticity

7. Modulus of Resilience

Load at any Point in Prop.

2 ksc.
(OriginalArea)
ﬂ ksc
121.44 '
100
1152.83 ksc.
3350  ksc. (from graph)
Load at Breaking Point
A ksc
(Original Area)
4558 ksc
121.44 '
100
3753.29 ksc.
Final Length —Original Lengthx:LOO

Original Length
16.40

x100 %
53.60
30.60 %
Original Ar_ea— Final Area <100
Original Area
121.44—95.23Xloo %
121.44
21.58 %
Stress
Strain
1152.83 Ksc
0.5 ’
43.60
12358.33 ksc.

Area under Stress-Strain Diagram at Proportional Limit
1 .
E><(Stress at Prop)x(Strain at Prop)

%x (1152.83)x011  ksc.

63.41 ksc.
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8. F1EANUNANITNARAY (AAAL19N 1)

Material Testing Laboratory Program, Copyrigth 2004

NINARALNAIBIUNIULINANIDUNANFUN T

TENSION TEST OF STEEL PLATE

swianedumnatulagnszaeindnsuys

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Samit Sorgpiriyakit

Checked By : Mr.Ekarut Ruayruay

Result: Number of Specimen................ No.1.......
Number of Specimen........... No.1.........

Width of Specimen............ 253 mm
Thickness of Specimen....4.8............... mm
Gauge Length................... 53.60............ mm.
Yeild Load.......ccccoevvirenens 4,000............ kg.
Ultimate Load.................... 4558............ kg.
Deformated Length........... 70.00............ mm.

Width of Specimen After Test......... 22.16..mm.

Thickness of Specimen After Test...4.3......mm.

Cross-Section Area Before test..121.44..mm°

Cross-Section Area After test......95.23....mm°

Proportional Limit Strength..1,1 52.83...kg/cm2
Yield Strength at 0.1% offset...3,350...kg/cm2
Ultimate Strength...... 3,753.29.......... kg/cm®
Percentage of Elongation......30.60............ %
Percentage of Area Reduction....21.58........ %

Modulus of Elasticity.....12,358.33..... kg/cm2

Modulus of Resilience....... 63.41......... kg/cm2

4000

ar - ' . ar ' a
nswvlmdniussaiine Stress war Strain{diacinein 1)

3400 + ?

_

ol 1/

3000 ’ "

Stress at P.L,=3300 kse.

/

Btress at 0.1% offset=3330 ksc.

Stress(ksc.)

2000
1500 -% Etrain=0.11
1000

wld ]
!

a T T T T

0 oos 01 015 02

Strain

03 035 04 045 05 0455
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9. LLHUW@é’NﬂJuﬁﬂN@ﬂﬁiﬂﬂﬂ@uLL@SLLUHV\'Q%N?’]EQWNN@ﬂ’]?

NAdaU

Material Testing Laboratory Program, Copyrigth 2004

TENSION TEST OF STEEL PLATE

NNINARBLNAIFILUNIULINANIDUNANTUNI T

TauaeL:

Project Name:

Location :

Date of Test :

Test By :

Checked By :

Data Monitor Determination:

Number of Specimen..........cccccviiiiiiiine,

Width of Specimen.......cc.occcvvieiiiiiiiens mm.
Thickness of Specimen..........ccccooviiiinees mm.
Gauge Length.....ccccoiiiiiiiiiii, mm.
Yeilld Load.....oioeiiiiieee kg.

Ultimate Load........cccovveiviiii kg.

Deformated Length.........c.oooviiiiiicnens mm.
Width of Specimen After Test.................... mm.

Thickness of Specimen After Test............. mm.

Deformation

(mm)
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Material Testing Laboratory Program, Copyrigth 2004

NNINARBLNAIFLUNIULIIAITDUNANTUNI T

TENSION TEST OF STEEL PLATE

TRUMUIENL:

Project Name:

Location :

Date of Test :

Test By :

Checked By :

STRESS-STRAIN DATA:

Load
(kg)

Specimen No.1

Specimen No.2

Specimen No.3

Dial(mm.)

Stress(ksc)

Strain | Dial(mm.) | Stress(ksc)

Strain

Dial(mm.)

Stress(ksc)

Strain
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Material Testing Laboratory Program, Copyrigth 2004

NNINARBLNAIFLUNIULIIAITDUNANTUNI T

TENSION TEST OF STEEL PLATE

TRUMUIENL:

Project Name:

Location :

Date of Test :

Test By :

Checked By :

Result: Number of Specimen

Width of Specimen........c.cccvieiiins mm.
Thickness of Specimen..........c.cccc.... mm.
Gauge Length....cccccoiviiiiiiie mm.
Yeild Load......ccocveeiiiiiiieieicee kg.
Ultimate Load.......cccocvevviiieiiiie, kg.
Deformated Length........ccccoooieiinnns mm.
Width of Specimen After Test................ mm.
Thickness of Specimen After Test.......... mm.

Stress(ksc.)

Cross-Section Area Before test.............
Cross-Section Area After test................

Proportional Limit Strength

Yield Strength at 0.1% offset.................

Ultimate Strength

Percentage of Elongation

Percentage of Area Reduction

Modulus of ElastiCity........cccceveeeiineennnn

Modulus of Resilience

\ 4

Strain

NIINAMNANAUTTZIING Stress baz Strain

mm
mm
kg/cm2
kg/cm2
kg/cm2
%

%
kg/cm2

kg/cm2




N1SNAKAUN

NNSNARALAIRIAIUVINULTILAAULDILURNLATN
DIRECT SHEAR TEST OF STEEL

1. NOEGNLNLUBINUNITNAFDL

w39LR8U (Shearing) Lﬂquﬁﬂﬁmw,mmjﬁwﬁq ﬁm:ﬁwmuﬁwﬁwﬁmmﬁmLLcomcﬂ'w
v d . . o

AINUAINAZUSERTINTEINAIRINALIT U ILe93as Tuantdmanssulassadeniuussaen 1Hun am

] ¥  aAay | o 2 = a Y Ao % o 2 2
m@ﬂ@ﬂtﬂﬁ\?@ﬁ"}\?WNﬂ')\iﬂqqLL@zW@ﬂuLLUUWTﬂVIT@ L'WémL@iuiuiﬂid@i’ld%%’luu’liuLLNLLNLfﬂﬂuﬂﬂ

widndaanlua1u sy wsa@aunnainaiallldun usalenlnamnsa(Direct Shear) TAAAINNIT

Y o aa ¥

nesingesusaluiuALingR wiliiianmssdiuii Inedediusenssinduaaaugnaaeamiin

A e

o \ 4 Aa X Xy Y o &2 o A Aa X X
AA WUIEILTNIRAUNNATURD AN ANANANAFARANTLNF A TIANEUZIAILINDAUNNAT WL TZNNT

14
o o a

Toun wradeuniinaulunypeuazadninass enautielfidu 2 dssimliun wsaeuuuumtiiman 7

7171 6.1a uazusRRULLILAEINTN Aduandlugili 6.1c

P P 2P

VUREN —\ Vamm

R
flLfSL L

] ]

7U7 6.1a upaiRaUULLUTIAEY 717 6.1b gudinund 917 6.1c UsRBUULILIABIUTN

sy

(Single Shear) (Front View) (Double Shear)

gﬂﬁ 6.1 usaiaaulnemas (Direct Shear)
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(>4

2. mgissasAraInITNagay

N1INARDLLANEMANNNAIFLLIRRY (Shearing strength) 2BUUANLETN

3. mmg'mmﬂumswmmu

ASTM A 616 Standard Testing Method for Rail-Steel Deformed and Plain Bars

4. LATANNAN LT LUNISNAFAL

4.1 wreanagay Universal Testing Machine

r

4.2 Vernier Caliper PAuAaanamdaulaiiu 0.05 Radns wazinnuazidenlunisdn

014 0.1 HARLNAT

4.3 YANARDLLINLABU (Shear Tool) TBINAN
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4.4 WaAnEuNaNUI AU AREINANN 9 LAY 12 HARLNAT 9EN9aL 2 FAIBENa

4
5
5. AURABUNITNAFAU
5.1 MIETENFReLNAfaL
51.1 dpaunaduriguenarsuesuviaimdnnaaatisag Vemier Caliper Wiausiariuiin

Aty
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5.1.2 wmdnsoaegllldluganaasuusaien (Shear Tool) #MFLNARBLLLILILG

W@eUUELAEY (Single Shear) WATLIIAUULILABMYN (Double Shear)

5.2 N1INAAAL
5.2.1 1dufaedneldlurreanaaan Universal Testing Machine tnaldiviaqudua

AU gANAanLLINIREY (Shear Tool)
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5.2.3 UANLINNIENITUNNAILINGIAALAZAN HUTIBIN1TUIABBNANAULBITY

NAADL

6. NIT91ENTUNANITNAFARL

o

ATUIUMIAFING 7] Al

zxD? )
A = cm.
4
Shearing Strength in Single Shear = P/A ksc.
Shearing Strength in Double Shear = P/2A ksc.
) P = Maximum load (kg.)
A = Cross-Section Area (sz)

= Diameter (cm.)
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7.

Nan1Tnmdal

Material Testing Laboratory Program, Copyrigth 2004

NINAGALNNAIANIUNNULILRAUTDILNANIETH

DIRECT SHEAR TEST OF STEEL

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Jarai

Checked By : Mr.Ekarut Ruayruay

Data Determination
Diameter Shear Strength (kg)
No. Type
(cm) Single Shear Double Shear
1 RB9 0.926 3006 5992
2 RB9 0.908 3095 6025
3 RB12 1.223 3002 6245
4 RB12 1.202 3015 5984
5
6
7
8
9
10
>4 1 (] .
8. MIBYUINNITATUINU (Specimen No. 1)
Diameter = 9 mm.
, 7x0.926° )
Cross-Section Area, (A) = T = 0.673 cm.
_ . 3,006
Shearing Strength in Single Shear = —_— = 4465.780 ksc.
0.673
5,992

Shearing Strength in Double Shear =

2x0.673

4,450.924 ksc.
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9. FIENUNANITNAFAL

Material Testing Laboratory Program, CopyRigth 2004

NINAGALNNAIANIUNULILRAUTDILWANLETH

DIRECT SHEAR TEST OF STEEL

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Jarai

Checked By : Mr.Ekarut Ruayruay

Result: Single Shear

Diameter Area Shear Strength (ksc)
No. Type )
(cm) (cm’) Max. Load Shear Stress

1 RB9 0.926 0.673 3,006 4,465.780
2 RB9 0.908 0.647 3,095 4,782.107
3 RB12 1.223 1.174 3,002 2,556.749
4 RB12 1.202 1.134 3,015 2,658.329
5

6

7

8

9

10

Summary Compression:

Average Shear Strength

Type

(ksc)
RB9 4,623.94
RB12 2607.54
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Material Testing Laboratory Program, Copyrigth 2004

NINAFALNNAIAIUNULINLRAUTDILNANIETH

DIRECT SHEAR TEST OF STEEL

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Jarai

Checked By : Mr.Ekarut Ruayruay

Result: Double Shear

Diameter Area Shear Strength (ksc)
No. Type )
(cm) (cm’) Max. Load Shear Stress
1 RB9 0.926 0.673 5,992 8,903.67
2 RB9 0.908 0.647 6,025 9,312.21
3 RB12 1.223 1.174 6,245 5,319.42
4 RB12 1.202 1.134 5,984 5,245.15
5
6
7
8
9
10

Summary Compression:

Average Shear Strength

Type

(ksc)
RB9 9,107.94
RB12 5,282.29
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10. LLUHﬂﬂéNﬁUﬁﬂ Nﬂﬂ’]ﬁ“l/lﬂﬂ’ﬂ‘l_lLL@%LLHUV\'@%M‘J’]EN'\UN@?’]’]?

NnAdau
Material Testing Laboratory Program, Copyrigth 2004
mfmmmuﬁﬂﬁaﬁmmmmLﬁ@wﬂmmﬁmm‘%u
DIRECT SHEAR TEST OF STEEL
TAUUIENU

Project Name:

Location :

Date of Test :

Test By :

Checked By :

Data Determination:

No.

Type

Diameter

(cm)

Shear Strength (kg)

Single Shear

Double Shear

10
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Material Testing Laboratory Program, Copyrigth 2004

NINAFALNNAIAIUNULINLRAUTDILNANIETH

DIRECT SHEAR TEST OF STEEL

TRUUIEU

Project Name:

Location :

Date of Test :

Test By :

Checked By :

Result: .o

Diameter
No. Type
(cm)

Area

(cm?)

Shear Strength (ksc)

Max. Load

Shear Stress

Al W0 N

©O© | 0| N[O | O,

Summary Compression:

Type

Average Shear Strength
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evesauAnsniRsasdantaaudnuilen
TEST FOR PROPERTY OF WELDS

1. NOEGNLNLUBINUNITNAFDL

dl [ aa 1 1 va [ ¥ v a dl 1 24
naanidudsnisAantulanz lianiulagldainuFeunnlanzusinnazsaldazany
v oy 4 - Y on oA da oa o . 4 s
wadlanmdanvaaNAnLNulanziiy A ad@enitanAa AN LasLAd wHulanTUdIa TN LAD
ANLdaueLBnlng o) seeenazanas HallmezuiaausanAnamaest(Residual - Steel)uas
4 X o 4 Y Ao X .
naasuluananigluilelavzduilasananufeuiinisauuulavziilugs o aduaseuaznis
anguuieti1eanie Audaussazanaslinindndmiulansuanaisuenai(Low-Carbon
Steel) wsitilulansitszannnfuauga(High-Carbon Steel) A uUdTULIIazAIANIN Tepnaud L

a

Cl:ﬂim’]?LﬁlNLL@:@m@qquu(Heat-Treatment)LLﬂ'I@Vix‘ﬁlL%ﬂll
RO TGy
1. mﬂ%mmuﬁmu(Butt Weld) flunisdenuuuelansfudans Tavssuiuield
AUTUTLUINER

2. Mad@eNLUuseniy (Fillet Weld) Wlunisidenweiulansissenniuvizedeuii wann

| o = o - Py
Lﬂumqmﬂﬂqzﬁ‘u LLINAN LL?Q@@LL@zLL?QL@@u‘lmeﬂ

[ >

2. IpngiszasAraINITNARaL

nanaaaUiilun1InIaseLAANTRT99I0 8 TaNTBIMANLNTEYY Tension Test (ASTM

E8-69) AANMINARDUAMIANTTR luN195UUsIANasseeTian Suinannismanuuy Wi

3. A1 mg'mﬁ“lﬁ”lumsw ARAU

ASTM E8-69 (Tension Test)
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4. LATAINAN T LUNISNAFDL

LATesNeN L lunImagay Tension Test

1. Universal Testing Machine

2. ¥4y (Grip) riudunaseundnunnthdndugAwasuiuin

3. Vemier Caliper 1iAanuAaamaeunluiiug 0.05 Radwns uazinuazidenlunisdin
090.1 Naawmg

&
5. AUAAUNITNAFALU

aa . = @ =

33N1IMARAL Tension Test 1B9IRENTANURINANUTIEN

1. dprunafunagas (ASTM E8-69) Faaunafuiuiifinasdunageuqnnanaaes

r.‘l' 4' 2 [ :il al' Y s @ d' .i’ v al %

seendian (Teazseaiuiunwidndnigaaesdunnasy) Inalidauavidaagnsies

Tunssmasasallil

- quauWn 5w, vide lnnnanliinazifanic 0.025 1.4
- PUIALANNIN 5 NN, WAkLANNIN 2.5 wN. Wdnavsnte 0.01 NN,
- QUIAENNTIN 0.5 Wi Wiimazideane 1 1efidus
uazlunnnstilidacnazidanlininndt 0.0025 u.u.
o X Ao = o Y ° o = Y =
2. 1NTUNARAUNTAIUNIABLUTRLLAININININARAUNNTFUKRIaRY TasldidniATes
= Y a A4 = X Y o | a = 2
NARDLLINAILALAULATNAITUNARDUAES AN TN 70 NA/N.N.2/UNT AUTU
o o K& = . v o o o o =
NARALTNAAINTY TTUTinALsIRegegA(Maximum Load) WRIATUAMUMINNAIT LIRS

(Tensile Strength) YBITDENTDN



Materials Testing Laboratory

3. lunsingunegevliananinsesdon wAr1ANdoureiialany wrawmanwmilen

¥
Ay A Ay o & A

uanedniunuiinfnnsesaadonldlinunnindadnigavasdunaaay 1Wianng

nageu v

4. HANTNAGELNIFULTNA(Tensile  Strength) 1e9seeiian (Weld) AN1KNNMAZEL

o wad , T 4 v

AzfasliAIngn Tensile Strength  2eamdnmledansesiog s @antiuAINg
Auue

5. dwmanimagaunisiaussnstessasdanligniesnnde 5.1.4 ldnaaaulusidon

TUNARDLAUIUADIWINTDIAUILTUN A UNHAIANTR lasesmuivue uaziing

nmaaeuT1re9iunadeuduladunily danantdldnsaainnivue 1itedn

finasingianua e un1magan
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6. NAaNITNAdaU

Material Testing Laboratory Program, CopyRigth 2004

AanesaLAMENTRI0TaNIBINANITEEY

TEST FOR PROPERTY OF WELDS

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Jarai

Checked By : Mr.Ekarut Ruayruay

Data Mornitor Determination:

Specimen No. 1 2
Material - -
Type of Welding Butt Weld Fillet Weld
Dimension of Reduced Section(mm) 13.1X4.7 12.0X4.6
Dimension of Rupture Section(mm) 13.1X4.5 7.2X2.8
Maximum Load(kg) 2,147 2,192
Type of Failure At Weld Out of Weld

7. AABENINNITATUITY

Specimen No. 1

Tensile Strength =

Maximum Load (kg.)

Original Area(mm?.)

2,147
61.57
34.87

kg/mm2
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8. FIENUNANITNAFAL

Material Testing Laboratory Program, Copyrigth 2004

AanesaLAMENTRITaNIBINANITEY

TEST FOR PROPERTY OF WELDS

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Jarai

Checked By : Mr.Ekarut Ruayruay

Report Determination:

Specimen No. 1 2
Material - -
Type of Welding Butt Weld Fillet Weld
Dimension of Reduced Section(mm) 13.1X4.7 12.0X4.6
Dimension of Rupture Section(mm) 13.1X4.5 7.2X2.8
Maximum Load(kg) 2,147 2,192
Type of Failure Between Weld Out of Weld
Area of Reduced Section (mmz) 61.57 55.20
Tensile Strength of Production Weld 34.87 39.71

(kg/m m2)
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9. LLHUW@%Nﬁ%ﬁﬂN@ﬂ'\‘iVIﬂ‘N@‘ULL@%LLUHV\'Q%N%"\EQWNN@ﬂ’]?

NAdau
Material Testing Laboratory Program, CopyRigth 2004
AanesaLAMENTRI0TaNIBINANITEY
TEST FOR PROPERTY OF WELDS
GIIOINGHY

Project Name:

Location : Date of Test :

Test By : Checked By :

Data Mornitor Determination:

Specimen No. 1 2 3

Material

Type of Welding

Dimension of Reduced Section(mm)

Dimension of Rupture Section(mm)

Maximum Load(kg)

Type of Failure
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Material Testing Laboratory Program, CopyRigth 2004

BNARIUANANITRIEITONTBIMANIUTLEY

TEST FOR PROPERTY OF WELDS

TRUUIEU

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Jarai

Checked By : Mr.Ekarut Ruayruay

Report Determination:

Specimen No.

Material

Type of Welding

Dimension of Reduced Section(mm)

Dimension of Rupture Section(mm)

Maximum Load(kg)

Type of Failure

Area of Reduced Section (mmz)

Tensile Strength of Production Weld(kg/mm2)
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NNSUIAMNTUARILY
MOISTURE CONTENT OF WOOD

1. NOEGNLNLUBINUNITNAFDL

Iidudagnidaanssuildiuegettsunsnany delinanldnialuaiaisuazniauen

v
o o KX ¥y A

a3 L A uaniRNaN1IngAuaz A8 ANTULA (Hygroscoppic  Substance) Aatiuassasi
= a -i’ U -ﬂl U o £4 EX% 1 E% U 1
n1sAnEINgAnssunIIgakazAeANTuLes il e liarun s ldun I lusuneaielfetna
.2 X e e d = X0 & yod o .ﬁ
Wnzas Asdunimeaeui Aaddnglszasdiiadnsmarnduluie linuicluenna uaz@nm

= X X vod o o e > o a
ﬂ\iﬂqqﬂﬂnﬂ,ul,u@ill sﬁ\?3~|ﬁqr]llmNWuﬁmﬂﬂqﬁ‘Isﬁ\iquiuVﬁQQ@Q"Jﬂqr]?iﬂ

[ >

2. IngiszasAraINITNARaL

o = o N o X - o X,
1. L‘W'ﬂﬂﬂiﬂ"]@ﬂ‘iﬂ’mgﬂqﬂiﬁl\?WQ‘H@\?L@EIHPLNLu@LL‘HQLL'NziNLu@@@u

dll =] ad ¥ o @ (3 d’lj d’lj 2
2. L‘W'ﬂﬂﬂ?ﬂ"]')ﬁﬂq?'ﬂ‘]_lvlallLL@Zﬂ']?‘M’]Lﬂ'ﬂ?Lsﬁuﬁlﬁ')'\N”ﬂuiuLu@iN

3. WeAnEnsasine T luiAN6 o

3. mmsgﬂuﬁ”lﬁ”lumswmau

ASTM D 2016-74(Reapproved 1983) Standard Testing Method for Moisture Content of
Wood
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4. LATAINAN T LUNISNAFDL

4.1 goauluin

] '
o

4.2 PTRNTIRNANAZIREADY 0.1 NN

4.3 Vernier Caliper fiflAannAanaaaewliifie 0.05 Radmng wazininuaziasnlunisdn

0490.1 JaaLumng
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4.4 PALLNAT

4
5
5. AUADUNITNAFAU
5.1 NIEITUNFIRELINS
5.1.1 Idiflauds anm 2x2X2 2 Auau 3 faadig
5.2 NMINAADL
5.2.1 linngnawsatinnuaiadaiuin vinnisdauriisseslduasuanamauu

FUFIBLN

5.2.2 11Fat e lENAznIN1TMARALNININITS ATUIALARLUTINUBITUFABEINI QS
Vernier Waz@annasesi 1 1.4, nFauyanerasunigsoalinnianiive 13

NI U NIUANL A 138 B TuinuuafqetinalfazTuas lmnnseiuinga
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5.2.3 tnausiaetnelddainuin lnaauattinminldasidenia 0.1 nFN wadaatTunn

A1)

oAl

5.2.4 NIN1FANAANHLZANEUANTAITURIa8N9 auldun A A NGEauaaana el

a =<

o d’l ¥ d’l i’/ ¥ k7 v Y o Y o
nsFeasreadauly uazaunreadaun Heinuinauaziuntinde udatiudin

o

ANFUNA LA AIlUAII9 LATNINITANATNINTURARBENS TAEILAAINITITENFD

De

vaadeulsd uazastl(Annual Ring)

5.2.5 thenedaldidndeungouugi 80 °C iluoan 24 1w,

Aﬁl o U o £ U v 'é U U U o QI/ % o
52,6 Waasunmuaudinldeanaingeay wdafleanlfuda udatnludainminuas
SornnlEuiarsuninnesune S luduneun 1 uaz 2

5.2.7 Tnisauaumel wefidusarnduresldusiazvieu tneldgnsauan

AQ
=he

Original Weight - Oven Dry WeightxlOO
Oven Dry Weigh

5.2.8 W lludazviewnfaumeuiu enefidusinimasialuwuesing ) 2e

Moisture =

Tffiamaniusarlin1esianu IngAuaann

wesidusinismasialuuiesing = (Size Boforc? Oven-Size After Oven) _; 5o,
Size After Oven
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6. NANITNAFAL

Material Testing Laboratory Program, Copyrigth 2004

1 o
nIANNTLLd ]

MOISTURE CONTENT OF WOOD

wwanedumnatulagnszaeundnsuys

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Sakdee Roprou

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Before Oven After Oven
Specimen | Width | Thickness | Length | Weight | Width | Thickness | Length | Weight
(mm) (mm) (mm) (gm) | (mm) (mm) (mm) (gm)
1 43.7 434 49.2 87.2 42.7 41.9 491 80.45
2 43.7 43.0 48.7 86.7 42.55 41.3 48.5 78.67
3 43.9 431 48.5 85.1 42.8 41.9 48.0 78.81

7. AARENNNITATUI

Specimen No.

Moisture Content

Shrinkage

s 1

Original Weight - Oven Weight y

Oven Dry Weig
87.2-80.45 y
80.45
8.39 %

100

(Size Bofore Oven - Size After Oven)

ht

100

x100%

Size After Oven

43.7-42.7
42.7
2.34 %

x100%
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8. T1ENIUNANITNARAU

Material Testing Laboratory Program, CopyRigth 2004

ANFUIANNT YD b

MOISTURE CONTENT OF WOOD

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Sakdee Roprou

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Before Oven After Oven
Specimen | Width | Thickness | Length | Weight | Width | Thickness | Length | Weight
(mm) (mm) (mm) (gm) | (mm) (mm) (mm) (gm)
1 43.7 43.4 49.2 87.2 42.7 41.9 491 80.45
2 43.7 43.0 48.7 86.7 42.55 41.3 48.5 78.67
3 43.9 431 48.5 85.1 42.8 41.9 48.0 78.81
Result:
Shrinkage at Shrinkage at Shrinkage at Moisture
Specimen width Thickness Leagth Content
(%) (%) (%) (%)
1 2.34 3.58 0.20 8.39
2 2.70 412 0.41 10.21
3 2.57 2.86 1.04 7.98
Average 2.54 3.52 0.55 8.86
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9. LLHUW@%Nﬁ%ﬁﬂN@ﬂ'\‘iVIﬂ‘N@‘ULL@SLLUHV\"Q%N%"\EQWNN@ﬂ’]?

nndad
Material Testing Laboratory Program, Copyrigth 2004
nnamANT Yl
MOISTURE CONTENT OF WOOD
TaMUIENIU

Project Name:

Location :

Date of Test :

Test By :

Checked By :

Data Monitor Determination:

Before Oven After Oven
Specimen | Width | Thickness | Length | Weight | Width | Thickness | Length | Weight
(mm) (mm) (mm) (gm) | (mm) (mm) (mm) (gm)
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Material Testing Laboratory Program, Copyrigth 2004

1 o
nMIMANNTLL L]

MOISTURE CONTENT OF WOOD

TRUUIEU

Project Name:

Location : Date of Test :
Test By : Checked By :
Data Monitor Determination:
Before Oven After Oven
Specimen | Width | Thickness | Length | Weight | Width | Thickness | Length | Weight
(mm) (mm) (mm) (gm) | (mm) (mm) (mm) (gm)
1
2
3
Result of Calculation:
Shrinkage at Shrinkage at Shrinkage at Moisture
Specimen width Thickness Length Content
(%) (%) (%) (%)
1
2
3
Average
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MSNAKALN IR IBNRINULLTD aradla luuamnun i auls

COMPRESSION PARALLEL TO GRAIN TEST OF WOQOD

1. NOEHNALITaINUNIsSNARaY

'
o

dudagneairndrdndudaniniaulddeianamuazacsen iduaiin &

Wil WiRanwuzduiandule (Fiber Material) wunvianaoasTeFastauiuat) duloaaclday
=l o o % v é’ (-3 1 =S 1 1 [ <
Hannennawuliliuaisiu fosmniiaonuudanssaasldluuusiig  Alimindu ponsudauss il

dy . =< 1 o < 9 Z‘, é’
WUOTUNAEY (Parallel  to  Grain)  AdwAnseduANkdanseaedldluwuafeainidew
(Perpendicular to Grain)

wpadnresldluunoruiudauauagiupnusiuniurewduleidn o neandaiuaudy

o

Thsaaildl ulaudazifuazvinudinalewiuginass (Hollow Column) 1dn < fagii 9.1 #ign

AquuazlinanAtquuiidulean - Negsaudne dmaauss (Stress)  INTUAURIAUANTN

(Failure) WwlgPvinuiinAquinatazinaisesauuuhgafunisuANinge@ Nt A gy

5% 9.1 AnwoiznisFaeinvednull
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. o vl o X A X L. T
AneuzaesANdLraaed AN aTwilesannisana T wdsulan e fasa 11Ul
1. UASA (Crushing) IeIzWNLABINTUANTNOE lLUL T AL

2. wuugilan (Wedge Split) éungninasnanafulyfviuuinstvizauuduianuosd
3. WUULRAU (Shearing) MATWHIZUNLIDINTUANTINYNALAIULUBDITUINRY 45°
4.y (Spliting) ntulnednsznneluresaile 1l vinldldinanisuaneanann
A
5. miLLﬁmﬁﬂTmmiQﬂé’mLL@xLﬁfamjmuLaﬂu (Compression and Shearing Parallel to
Grain) N9AUR ANHEH 31T ludnruziRauaana9@ay NyNlszunn 45
o % o a d’l v Y
a9ANTLLUI L NiaNAuT NIl unnaanuaaiialsisne

6. mumnﬁnimam?qnﬁm\‘iﬂmﬂ (Blooming or Rolling) nsatRansusil dautans

104 lazaguaziindaulitnmlataunnesnidudu

.' ]
|
1 1

WLILLAB1 (Shearing)

o

i

LULIKN (Splitting) nsuANTnineNIINEnLAL maupniiniaanisgniess

RAUTLIALIL (Compression 1Janel (Blooming or Rolling)

and Shearing Parallel to Grain)

[ >

2. IngiszasAraINITNARaL

A = = a o o Y a . X o
2.1 LWﬂﬁﬂ‘]:f’]Lﬂ?‘?;l‘LlLV]?;I‘LIWE][?Iﬂﬁ‘i‘Nﬂ’]iTLILLi\i’ﬂWﬂ'ﬂ\‘liﬂmum[ﬂ’]\i ] EL‘LALLWJTLA’MH‘LIL@?;MVLN

A = o PRV oo o X o
2.2 L’W’aﬂﬂ‘]:f’]ﬂﬂ‘i:rmzﬂﬂiﬁl‘]_lmm@\‘ivLNVlﬁ“LILLN’ﬂﬂiuLLuﬁﬂlqu&L@ﬂu1N

A = o A o 4 o o o o X o
2.3 WwarAneilaau g "'| wummﬂizmmammmﬁuLLN@mmizﬂuummmumaﬂu

< wn Yo o - -
2.4 Lw'am@mmuumm”l,mumeamiuum*nmumaumauiu ANU

- Elastic Strength at Proportional Limit

- Yield Strength at 0.05% Offset
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- Ultimate Strength

- Modulus of Elasticity

3. mm‘gmﬁ’lﬁ‘lumewmau

ASTM D 143 Standard Methods of Testing Small Clear Specimens of Timber

4. \ASRINAN LT lUNISNAFaL

4.1 p7RINAdaL Universal Testing Machine (UTM)

4.2 Vernier Caliper iNAMNAANALARR1INY 0.05 Wi, wazdpiuazidenlunisinie

0.1 1N
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4.3 \nadAN3LAARUA (Dial Gauge)

4.4 prRNteasi@snng 0.1 NN

4.5 PALLNAT
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4.6 ilauderunn 2% 2% 8 113 1finay 3 viau

5. AUAAUNITNARAL
5.1 NFAIENAIDENNAGDL

51.1 snfqasnalnaaeulflauIaAuazANEd 2% 2X 8 19 A1UU 3 FIDENT LAY

BRI FUTUF B8N

5.1.2 dFuusaianiinaeslduiazauluinnnFauaiiana s s1unuiuAumnsadan
Tnami ldusiazsnusaainguainiunaannue g

5.1.3 NN13TATUIANIAFALING (Cross-Section) waFnatinaldnagay Inani13m

1 £ 2 ] & 9/?/ 2 4] val A' val

adnetdasdtuay 3wl Aatlanaldivassinu wazianasld@nuiieqn 198

FLAUAINALIDEAT 0.01 NAALNAT LAIUIANNRAITY
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®

5.1.4 $n139AANENT (Length) 229Tulinadas WulAeafunisdnruinnasa

AN

vala o

5.1.5 NNINMUARAAAIINEIY (Gauge Length) ATuldnageuldlfinaueng

dgzannd 649




Materials Testing Laboratory

5.1.6 nn1rtanutinvestulinagey lWlANNaz@aaDe 0.1 N5Y

5.1.7 finenegdiulineaey uaziiuninAmiivedldson

5.2 NMAGAL
5.2.1 waulineaaeunlimzanldanauy Lower Bearing Plate aaaipzasmnagauluy
o ‘dl % £ ‘;’ 1 £ a ‘;’
anwouziignsies Inelduwndeulsngegaueanenazedduasiolaeds

AIRNNALLNBANNENIARE

5.2.2 @81 Upper Bearing 184.A789naAda Lasndndaiufasuuurestulinagay
5.2.3 $1n1sUfu Dial Gauge 284 Compressometer WAZANLINNIEZNNNLATEN

Universal Testing Machine ltiag[fisnumiiaguel
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o

S 9 Y @ S do g9 =
5.2.4 2aNLNNANATIatAaANITNARALALAINNLTIANT NN qnmm@uiﬂ

0.06 IURINATADUNN

5.2.5 tiufinAnisussazesliinagaenain Dial Gauge 283 Compressometer ¥ 7|
wnidnnsgiingu 500 Alaniu aunsziesinulinaniniiaueju (Proportional
. =< 13 y%’ o o i o =
Limit) asnam Compressometer aanudaliuintinnsevinsaliaunszivniaqn
o =,

AR TunnAimtinnszingega (Ultimate Load) 1%

5.2.6 tuiinansniznisatifuazangly
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5.2.7 aulihleuuivieunguugd 80 asamaidua Wunan 24 dalua

-ﬂl o % ° £ % -ﬁl 4 v % o uI/ gol o -ﬂl 1
528 LN’ﬂﬂi‘]_lﬂ’]‘ViumLL@Q‘LA’%N@@TW’]H@@U Raanlduis udatn lddeudnineunsn

Moisture Content

6. N1991ENTIUNANITNARALU

6.1 WaUNI NBAAIANNANRUEIZUI19 Load

AU Deformation  W¥auyINAIMUARA

Proportional Limit 4azan Yield Point Tutunsnn

180

o v d [y
nﬂwgnammmmwuﬁﬁmin Load nU Deformation ‘IIEN‘HI}
6000
Ultimate _\
R — — S S — E— 24 N
Propartional Limit \ / i
e I IS do___. LN P 5
@ P e ———— e — —_— i —————— —_] e ——— e — —_] i — = | |
< 3000 ] ! : Yield 5
IS / || 1 0.05% off Set = Strain 0.0005,
(@] ! : :
- 2000 7 I : Gausy Luﬁéth =150-mm :
AB // B¢ ! : :
! : =10.0005 x 1)50 = 0.0075 m,
1000 : ! :
/I ] i
; i i
0 frm— o i
TF
0 20 40 60 80 100 120 140 160
0.0075 m.m.
Deformation (mm)

o

6.2 NTATUIUNIAFN ] ATl

Elastic Strength at Proportional Limit =

Load at Proportional Limit

ksc.

Average Cross-Section Area

Yield Strength 0.05 % offset =

Load at 0.05 % offset
ksc.

Ultimate Strength =

Modulus of Elasticity (E) =

Original
Moisture Content = g

Average Cross-Section Area
Ultimate Load
Average Cross - Section Area
Stress at Proportion Limit
Strain at Proportion Limit
Weight - Oven Dry WeightX

ksc.

- 100
Oven Dry Weigh
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Material Testing Laboratory Program, Copyrigth 2004

o o v o o dﬂl £
NMAdaUnNAIENENINLE Aradld luuaaunuiu@awld

COMPRESSION PARALLEL TO GRAIN TEST OF WOOD

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Sakdee Roprou

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen.......... NO. T .
Type of Wood............. TeNg...cooveeeiiinnnnn,
Width of Specimen........... 428, cm.
Depth of Specimen.......... A27 i, cm.
Length of Specimen........ 15 cm.
Original Weigth................ 2504............. gm.
Oven Dry Weigth............. 2451 i, gm.
Pattern of Failure............. Wedge Split.........
Ultimate Load................. 12,39%4............. kg.

Load Deformation
(kg) (mm)
0 0
500 0.020
1000 0.035
1500 0.050
2000 0.060
2500 0.080
3000 0.095
3500 0.115
4000 0.130
4500 0.155
5000 0.170
5500 0.190
6000 0.220
6500 0.245
7000 0.260
7500
8000
8500
9000
9500
10000
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Material Testing Laboratory Program, CopyRigth 2004
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COMPRESSION PARALLEL TO GRAIN TEST OF WOOD

wunanendsmalulatinszaauindnsuys

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Sakdee Roprou

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Load Deformation
Type of Wood.......... T2 Te FOU (k) (mm)
Width of Specimen.......... 427 i cm. 0 0
Depth of Specimen......... 432, cm. 500 0.015
Length of Specimen....... 15 cm. 1000 0.030
Original Weigth............... 2787 i gm. 1500 0.045
Oven Dry Weigth............ 2725 i, gm. 2000 0.060
Pattern of Failure............ Crushing........... 2500 0.080
Untimate Load.............. 18,697...c.cccuunn.... kg. 3000 0.095
3500 0.110
4000 0.130
4500 0.150
5000 0.160
5500 0.180
6000 0.200
6500 0.215
7000 0.230
7500 0.250
8000 0.270
8500 0.290
9000 0.310
9500 0.325
10000 0.365




Materials Testing Laboratory

Material Testing Laboratory Program, Copyrigth 2004

13 o Y o o dﬁl ¥
NAdaUnIAIENLNLLIE Anadld Tuuaunuiu@a Wl

COMPRESSION PARALLEL TO GRAIN TEST OF WOOD

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Sakdee Roprou

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen.......... NO.3 i
Type of Wood............... Teng..coovvveeveenenenn,
Width of Specimen.......... 427 i cm.
Depth of Specimen......... 428 cm.
Length of Specimen....... 15 cm.
Original Weigth............... 272.0. i, gm.
Oven dry Weigth............. 265.6.....cccuneen. am.

Pattern of Failure.....Shearing and Spirtting...

Ultimate Load................ 9,429....c...ceuunnn. kg.

®

Load Deformation
(kg) (mm)
0 0
500 0.020
1000 0.040
1500 0.060
2000 0.090
2500 0.120
3000 0.140
3500 0.165
4000 0.185
4500 0.225
5000 0.235
5500 0.255
6000 0.280
6500 0.305
7000 0.325
7500 0.350
8000 0.375
8500 0.405
9000 0.435
9500
10000




Materials Testing Laboratory

8. MIAE19NITAIUITU (Specimen No.2)

(Y] v d Y] H
ANANNFNNUS 5211919 Load a2 Deformation(fI9enah 1)

7000 .
6000 kg. /
6000 1 <
5000 -
Eh 4000 -
5 _ 3450 kg. o
Q <
= 3000 -
2000 /
1000
0.11 mm.
0 S R
0 002 004 006 008 01 012 014 016 0.18 02 022 024 026
Deformation(mm.)
Load at Proportional Limit
Elastic Strength at Proportional Limit = porti - mt ksc.
Average Cross - Section Area
= 34%0 = 188.73 ksc.
18.28
0
Yield Strength 0.05 % offset = Load at 0.05 % (_)ffset ksc.
Average Cross- Section Area
= M = 328.22 ksc.
18.28
Ultimate Strength = Ultimate Loafj ksc.
Average Cross - Section Area
= % = 678 ksc.
18.28
Modulus of Elasticity (E) = Stress at Proportl.on L!m!t ksc.
Strain at Proportion Limit
_ 18873 = 102943.63 ksc.

Moisture Content

:Original Weight - Oven Dry Weight

0.1}é0

x100

Oven Dry Weigh

250.4 - 245.1><
245.1

100 = 2.16

%

%
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Material Testing Laboratory Program, Copyrigth 2004

o o Y o o del ¥
NMAGaLNNAIRNENINLE Arad i unui @l

COMPRESSION PARALLEL TO GRAIN TEST OF WOOD

wwanedumnatulagnszaeundnsuys

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Sakdee Roprou

Checked By : Mr.Ekarut Ruayruay

Ultimate Strength................ 678 kg/cm
Modulus of Elasticity,E.......102,944......... kg/em”

Moisture Content................ 216, kg/cm2

Result: Number of Specimen................ NO T s
Type of Wood.............. TENG.eiiiiiieene

Width of Specimen........... 428........... cm.

Depth of Specimen.......... 427 cm.

Length of Specimen......... 15 s cm

Original Weigth................. 2504........... gm.

Oven Dry Weigth.............. 2451 . gm.

Pattern of Failure........ Wedge Split..........

Ultimate Load..................

I o )
3R NUFUHUE 7241919 Load ua s Deformationirodian 1)

7000 - -
— G000 kg, / / /
5000

. .

2 400 ——

E? 5450 kg, /

3000 / —
2000 ]
1000 / /
/7 0.11 mm.
0 : : : : . : : : : : : :

0o 002 004 008 002

0.1

Dreformationmm.)

012 014 016 0185 02 022 024 026
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Nadau

Material Testing Laboratory Program, Copyrigth 2004

o o £ o o d’l £
NNINARDUNIAIFNLNIULINS AU Tl uiuRens el

COMPRESSION PARALLEL TO GRAIN TEST OF WOOD

TRWUIEN

Project Name:

Location : Date of Test :

Test By : Checked By :

Data Monitor Determination:

Number of Specimen.........ccccccvveviiiiieneen. Load Deformation
Type of W0Od.......covievieiieiceceeee e (kag) (mm)
Width of Specimen............ccccccooviiiiinn, cm.

Depth of Specimen........ccccccoeevviiiiinnnne. cm.

Length of Specimen........cccccovveiiine cm.

Original Weigth........ccccviiiiiiiii gm.

Oven Dry Weigth.....ccccoooveiiiiiii gm.

Pattern of Failure.......ccocoeeeeeiiiiiiii,

Ultimate Load.......cccccceiviiiiiini, kg.
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NAdaUNIAIELNLLIeE Anadld luuaunuiu@a Wl

COMPRESSION PARALLEL TO GRAIN TEST OF WOOD

FAUUIENL

Project Name:

Location : Date of Test :

Test By : Checked By :

Result: Number of Specimen.......c.occcoviiiiiiieiic,

Type of WOOd.....ccvviiiiiiiiiieiiie e Elastic Strength at P.L.......cccccoovennn. kg/cm2
Width of Specimen........c.cccvviiiinnee cm. Yield Strength at 0.05% offset........... kg/cm2
Depth of Specimen........ccccceevviieeenns cm. Ultimate Strength.......ccccoeviiiininnnn. kg/cm2
Length of Specimen.......ccccccooiveeens cm. Modulus of Elasticity,E...................... kg/cm2
Original Weigth.........cccooeiiiii gm. Moisture Content........cccocccveiiiinnnnen. kg/om2
Oven Dry Weigth......ccccooiiiiiin gm.

Pattern of Failure.......cccooeeeveviiiiiiiiiiiiin,

Ultimate Load........cccoeeviiiiiciiiiiinen kg.

Load (kg.)

v

Deformation (mm.)

N3NAMNANAUTTZIINY Load waz Deformation
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COMPRESSION PERPENDICULAR TO GRAIN TEST
OF WOOD

1. NOEGNLNLUBINUNITNAFDL

| v X = o = y  da o
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gegasiaanidanls usedelsfinin MndsreusednsiinidenliniAngs - ludomasildenai

anlddssTamdld e ldlMiAan1s9iRudn Rednisyusauazid@agilauinlilassa¥entnegize

Meadasinnimgasiuazidagdniulilson

11 mff’mmﬁmﬁqmm% #1l
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2. MQﬂ‘igﬂQﬂmﬂQﬂ'\?V]ﬂﬂﬂU
g A s VI R e
2.1 WeAnmifFauiaunginssunisiuusednedldntinging o) lunuassainiuidenls
4 s o aem weds o -
2.2 WeAnmansnznisttRresinuussdnlunuasiiniuidenld
2.3 Wednmiladesing o) Alnanszinsefindniefuussdnvesldlunuissainiudeuld
2.4 wempnantiRres e fuusedn lunwssaniudaull Al
- Elastic Strength at Proportional Limit

- Yield Strength at 0.05% Offset

- Modulus of Elasticity

3. " mg'mm%'lumsw ARAU

ASTM D 143 Standard Methods of Testing Small Clear Specimens of Timber

4. 1ATRNNANLE lUNISNAFaL
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4.1 \wrRanAdaL Universal Testing Machine

4.2 Vernier Caliper PAuaanaadauliiiu 0.05 Raduns wazinnuazidenlunisdn

24 0.1 AARNAT

4.3 1nadansAdeunh (Dial Gauge)
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] '
o

4.4 PTRITIRHANAZIBEAD 0.1 N5

4.5 RALLNAT

4.6 TFerunmn 2X2X6 10 1laaz 3 Fiaasing

j- 24
L4

5. AUABUNITNAFDL

5.1 NATENARENAdaL
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5.1.1 fnsaetnelimagaulEHIUIALATANENT 2X2X6 19 AL 3 AIBEN WA

TWULAIAFUT UGB

5.1.2 dFuupaiantinaaslluiazauluinonn Feuanian e na s 1 U U AR N
Tnami dusiazfusaainguainiunaanAueg

5.1.3 $1N139AIUIANTIARALIG (Cross - Section) 1aFrasinglinagay Inan1dn

1 £ v 1 A U Z’/ v ‘ﬂl v lﬂl vl

atatausuay 3 ikt Aedanaliivansdu waznananeldianuileqa 1l

o a =2 a a ¥ o U ¢d| o
FEAUANUALLALANN 0.01 HARLNAT LLAIUIATNILRALNY
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5.1.5 nnnstarnutinuestulinagey TNAMNaz@unne 0.1 N

5.1.6 Mneaglaulinesey wastiuiinduiizeslison

5.2 NINAAAL
521 taulimageuiléisiealinny Lower Bearing Plate aaaiasamageyly
Fnnuzansuen nel9id1u Radial Surface uduiizuus
522 mausinlansifinnundtasznm 2 i asuianansaedimagen Tnganels

wnuevedluazeulanssalfianniy
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5.2.4 %NN13RMGY Dial Gauge & viUdmIzesunvasfaadneldlutneinnmagey
UAIMIN19U5U Dial Gauge WATANLIINIERTILATEY Universal Testing Machine

Tfeeinsinumbepuel

= £ v < ‘dl Y o tﬂl ¢#I %
5.2.5 aanuNnaANasaunaannImaaalffaAnEiaen Ingliivianaraaunsag

AN 0.03 LEURALNATALNT

526 tiunnANsuesazeslinagauaininadanisiadend (Dial  Gauge) N 7

¥ o o | o o 1 A o o A ' . L.
wrrunnIgnIINU 100 nn. AUNTTYNNIUTAN AL ALY (Proportional Limit)

'
o A

P ) TS o o o
ANBA NAIANITIARRUN (Dial Gauge) ’ﬂﬂﬂLL@'JSLVH’]Vuﬂﬂ?ZV]’]ﬁl‘ﬂblﬂ“]uﬂﬁ‘z‘lﬂﬂ

b

D9qma1TR TTuRnAUMINNIZingeqa (Ultimate Load) 13

5.2.7 uiinansaiznismifuazaingly
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5.2.8 iaulihleuuivdaungungl 80 asamaidas Wunan 24 dalua

Aﬂl o ¥ o ¥ k% dl ¥ Y ¥ o el/ ’0’ o dll 1
5.2.9 Lllﬂﬂ‘j‘i_lﬂ’muﬁLL@'Ju']vLNﬂﬂﬂ@’Wﬂ@'ﬂ‘Ll Haan L LLZ\]']%’]VLﬂﬁNu'muﬂLWﬂM’Wﬂ’\

Moisture Content
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6. NIFFIENIUNANITNAFAL

6.1 1 TEUNINUAAIAIINANAUSIzUdNe Load AL Deformation  Wianvanuumqm

Proportional Limit 4azan Yield Point Tutdunsnn

o w ¢ (%]
f‘l’iW‘I!!i’l’ﬂQﬂ’HNﬁ]WHﬁ’i%ﬁ’jN Load nU Deformation Gllﬂxi“lﬁ
6000
Ultimate
B
5000 -
- s : [
[
—~ 4000 = : |
o ! |
= [ ! Yield !
= 3000 | ! = :
@®© i ! !
S 2000 . : 0.05% off Set = Strain 0.0005
™~ | : |
AB //BC i I Gauge [Length = 150 mm. i
. i [ i
1000 , i =0.0005 x 150 = 0.0075 m|
i [ i
0 C T I T : T '
0 2 40 60 80 100 120 140 160 180
8.0075 m.m.
Deformation ( mm)

o

6.2 NTATUIUNIAAN ] ASid

_ , . Load at Proportional Limit
Elastic Strength at Proportional Limit = ksc.

Average Cross- Section Area

, Load at 0.05 % offset
Yield Strength 0.05 % offset = ksc.

Average Cross- Section Area
o Stress at Proportion Limit
Modulus of Elasticity (E) = - - — ksc.
Strain at Proportion Limit
_ Original Weight - Oven Dry Weight><

Oven Dry Weigh

100 %

Moisture Content
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Material Testing Laboratory Program, Copyrigth 2004

NNINARDUNAIF1UNIULIS A9 el L FaanAuRss sl

COMPRESSION PERPENDICULAR TO GRAIN TEST OF WOOD

wwanedumnatulagnszaeundnsuys

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Sakdee Roprou

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen........ No.T...............
Type of Wood............ Teng.cocvevveevinnn.
Width of Specimen......... 428............ cm.
Depth of Specimen........ 427 . cm.
Length of Specimen....... 20 s cm.
Original Weigth.............. 2504........... gm.
Oven Dry Weigth........... 245.10......... gm.

Loar Deformation
{kg) ()
100 0016
200 0030
300 0080
400 0065
OO 0080
RO0 0110
700 0125
800 0.145
an0 0.170
1000 0195
1100 0220
1200 0.280
1300 0286
1400 0325
1600 0386
1600 0430
1700 0800
1800 0.670
1900 0.R30
2000 0650
2100 0760
2200 0820
2300 0330
2400 0.96
2600 102
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N1INARDUAAIF1UNIULIS A9 bl luuunFaaniudss s

COMPRESSION PERPENDICULAR TO GRAIN TEST OF WOOD

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Sakdee Roprou

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen........... NO.2...ooovnnen.
Type of Wood................. Teng...ccoocvvvnnnn.
Width of Specimen........... 4.27 . cm.
Depth of Specimen.......... 432 cm.
Length of Specimen......... 20 i cm.
Original Weigth................. 278.70....... gm.
Oven Dry Weigth.............. 272.50....... gm.

Load Deformation
(kg) (mm)
100 0
200 Q.02
an0 004
400 0068
BO0 o0s
GO0 0.108
700 012
=00 014
a00 016
1000 014
1100 0.2
1200 022
1300 0238
1400 0.26
1600 024
1R00 0.3
1700 0.318
1800 034
1800 037
2000 0.38
2100 0425
2200 046
2300 043
2400 05
2800 0&2
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COMPRESSION PERPENDICULAR TO GRAIN TEST OF WOOD

a o = % =
Wanendumalulagnsrasuinanauy?

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Sakdee Roprou

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen........... NO.3..............
Type of Wood............... Teng..ccoevveeennnen.
Width of Specimen......... 427 i, cm.
Depth of Specimen........ 428 cm.
Length of Specimen....... 200 cm.
Original Weigth............... 272.00......... gm.
Oven Dry Weigth............ 265.60......... gm.

Load Deformation
(kg) (mm)
100 0028
200 0.08
an0 0068
400 004
BO0 01
GO0 0118
700 013
=00 0168
a00 017
1000 019
1100 0.21
1200 022
1300 024
1400 0265
1600 027
1R00 029
1700 031
1800 033
1800 036
2000 0.366
2100 04
2200 042
2300 044
2400 0465
2800 049
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8. MIAE19NITAIUIU (Specimen No.1)

AsAMUENiISS¥1I19 Load uaz Deformation(ginatinei 1)
3000
2500
2000
e
S 1500 | < 1400
I
o
- S/
1000 +—< 900 ,/
500 %
O / / T T T T T
0.0 0.09 0.4 0.6 0.8 1.0 1.2
Deformation(mm.)
. , o Load at Proportional Limit
Elastic Strength at Proportional Limit = - ksc.
Average Cross-Section Area
= 900 = 42.05 ksc.
4.28x5
, Load at 0.05 % offset
Yield Strength 0.05 % offset = - ksc.
Average Cross-Section Area
_ 1400 gsap ksc.
4.28x5
o Stress at Proportion Limit
Modulus of Elasticity (E) = - - — ksc.
Strain at Proportion Limit
42.05
= —— = 19950.34 ksc.
0.09/42.7
Voisture Content _ Original Weight - Oven' Dry We'ghtxloo%
Oven Dry Weigh
= MxlOO% = 2162 %

245.1
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9. F1ENUNANITNAFDL

Material Testing Laboratory Program, Copyrigth 2004

NNINARDUNAIF1UNIULIS A9 bl luuunFaaniuLdss sl

COMPRESSION PERPENDICULAR TO GRAIN TEST OF WOOD

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Sakdee Roprou

Checked By : Mr.Ekarut Ruayruay

Type of Wood......... Teng....ccoeeeen.

Width of Specimen......... 428 cm.
Depth of Specimen......... 427 cm.
Length of Specimen....... 20 i cm.
Original Weigth.............. 2504.......... gm.
Oven Dry Weigth........... 245.10......... gm.

Elastic Strength at P.L.................. 42.05....

Yield Strength at 0.05% offset......65.42...

kg/om2

.kg/cm2

Modulus of Elasticity,E........... 19,950.34....

Moisture Content............cccvvvvvvnnne 2.162....

kg/cm2

kg/cm2

V] o )
AU UE 72911 Load ua s Deformationizodian 1

0 002 004 005 003

0.1

012 014 016 018 0.2

Dreforsnationmn.)

7000 = -
so00 le 6000 kg, / / /
5000
2 A
2400 ——
E 3450 kg, /
5000 / —
2000 ]
1000 / /
// 011 mm.
0 A E———

022 024 026
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Nadau

Material Testing Laboratory Program, Copyrigth 2004

NNINARDUNAIF1UNIULIS A9t luuwunFaanAuLdss sl

COMPRESSION PERPENDICULAR TO GRAIN TEST OF WOOD

TRUWUIEL

Project Name:

Location : Date of Test :

Test By : Checked By :

Data Monitor Determination:

Number of Specimen..........ccccoeveeiieennnn. Load Deformation
Type of WOOd........ccvevreeieererseeen (kg) (mm)
Width of Specimen........c.cccvvieiiens cm.

Depth of Specimen........c.occoveiiiinees cm.

Length of Specimen........ccccccovviennne. cm.

Original Weigth.........ccccoiiiiniiiiiiies gm.

Oven Dry Weigth......cccooooeeiiiiiinn gm.

Pattern of Failure.......cooeeeeeeiiiiiiiiiiiiiiiiin,

Ultimate Load.......cccccveviiieeiiiieeee kg.
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o N1INARDUAAIF1UNIULIS A9 bl luuunFaaniudss s

pIArYANT0
COMPRESSION PERPENDICULAR TO GRAIN TEST OF WOOD

NUIENIY —
TANUIENIY
Project Name:
Location : Date of Test :
Test By : Checked By :

Result: Number of Specimen...........c.cccoee..

Type of WOOd.....ccviiiiiiiiiiiiiiccece Elastic Strength at P.L........ccccoviiiinnn kg/cm2
Width of Specimen........ccccccvviiiiiiinns cm. Yield Strength at 0.05% offset................ kg/cm2
Depth of Specimen........ccccevvcieiiiiinnnn. cm. Modulus of Elasticity,E.........ccccceeviinnen. kg/cm2
Length of Specimen........cccccoviiiiiininnn. cm. Moisture Content.........ccoovceeeiiiiieeenns kg/cm2
Original Weigth..........ccoooiiiiii gm.
Oven Dry Weigth.....ccccoovveiiiiii gm.
4

b

2

=

<

Q

,_1

v

Deformation (mm.)

N9 1N AMNENANUTTZIIN Load wae Deformation
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NSNAFALNNIAIATUNIULTIAAURL b3
STATIC BENDING TEST OF WOOD

b.

2 (>4

1. NYGNLNLILBINUNITNAFAL

o

AuaNTTA U9 uussinveslidmduiandrdguinitiasaindtdudouaeslasea¥iedon

1
a o

Iunjazfuusesn 1w au me udngssiaan atiinaniAafuwsedn wiluuniaieianaasfasiy

= o

o v o = oo & X o o X
WINAAMNIE @ﬂ'ﬂ’mzaﬂ‘ﬂ\jﬂqquLﬂﬂ'ﬂ’]ﬂsﬂ@\ﬂuwLﬂmﬂul,u@\j“]']ﬂLL?Q@@N@ﬂHmzﬁﬂmﬂvLﬂu

(a) Simple Tension (Side View)

(b) Cross-Grain Tension (Side View)

‘

(c) Splintering Tension (View of Tension Surface)

(d) Brash Tension (View of Tension Surface)

(e) Compression (Slide View)

(f) Horizontal Shear (Slide View)

silugmanisitinaalsl



Materials Testing Laboratory

(>4

2. IngiszasArRINITNARaL

1.1 Wawauaniinienasedlilunisiuussn

A = = oA o T o =2 P
1.2 menqumnﬁmmiuLumumuuﬂ@um failure Téiun
- Bending Stress at Proportional Limit (G, )

- Modulus of Rupture ,(O')

- Modulus of Resilience ,(R)

- Maximum Shearing Stress ,(T)

- Average Total Work to Ultimate Load ,(W)

- Type of Failure

3. mmgﬁumﬁ’lumswmfau

ASTM D 143 Standard Methods of Testing Small Clear Specimens of Timber

4. LATAINAN T LUNISNARDL

4.1 wreanaday Universal Testing Machine
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4.2 Vernier Caliper nipnuaananaauldiiu 0.05 Jadiums uaziannuazidanlunisdn

7490.1 JaaLumg

4.3 1nadannsiAdeun (Dial Gauge)

] '
o

4.4 PTRNTINNANAZIREADY 0.1 NN
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4.5 PALLNAT

4.6 Thilauderunm 2X2 X 30 Hq 90aaz 3 Fiaasing

b2
%4
5. AUAAUNITNAFALU
5.1 nLFseNsasanAgeL
5.1.1 %In199RIUIANIARALINY (Cross Section) 2a4fqasinalimagay Inani139m
' o 9 T o o o = v = vl
atatausuay 3 wik Aedaneliivansdiu uaznanansldanuileqa 16

FYFUANINAIAEATN 0.01 NAALNAT WALNAN BRI




Materials Testing Laboratory @

51.2 1n139AAINYNa (Length) 209Tuldinadey uiAaaiun1siRIRIA

NIAFALIN

5.1.3 nnstetnminvestulivegey ANaz@eADe 0.1 NN

5.1.4 vnnsaglulineasy uwaziuiinauiaaslison

5.2 NMAGAL
52.1 4nqAa95U(Support) Tineiu 50 wufiwns udaneduldnaaeuasuu
Support Iaellif Tangential Surface funlndununasaguuiaiong AABUAY

= ST o X
NIRREYANHBUINA LANRUTL
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o

5.2.2 U5ulrreanadanisiAdaeud (Dial gauge) WazlATaanAdaL Universal Testing

1 o \

Machine l¥agnaumasuel

U

5.2.3 Wiwinasatgedn o dieliiana indeuasdasdnsii 2.5 Nadiunssieuid
v o« 4. X 2% . 4o U
1u¥ine Central  Deflection  MiAAuYN < szaziumtiniinay 50 Alaniu

AUNILN4 Failure

5.2.4 1funnaneen1RIesfIetliinInImegey




®
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a

5.2.5 fingudiunssusinaslndqniiiiia Failure Mntw tauldlleuuisngomagi 8o

'
o

aeATALEeg 1T11aa1 24 Folu

ﬁl o ¥ o ¥ k% dl LR 4 k2 ©° el/ %J o dl 1
5.2.6 LﬁJﬂﬂi"Llﬂ']‘WuﬁLL@']‘H’]VI,N@@T’]@’W]QQ‘LI Haan 1L LLﬂQu’]VLﬂ?Nu’muﬂLWﬂ‘Vﬁﬂﬂ

Moisture Content
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6. N1

FTENUNANITNAFADLU

6.1 WeauNIINLAAIANNANNUTIEIN9 Load AU Deflection

Proportional Limit 4azan Yield Point Tuidunsnn

@&

WFaNINIUUAqA

o w d (Y]
f’lﬁW‘I!!fJﬂQﬂ'ﬂNﬁ]WHﬁi%ﬁ'jN Load nU Deformation éllf’Nulﬁ

6000
Ultimate
5000 D X
_ . .
—~ 4000 = _ |
o : J !
- [ : Yield i
= 3000 i . @
< I 0.05% off|Set = Strain 0.0005 |
— 2000 | ! ! |
i Ghauge Length = 150/ mm. !
i ! I
1000 - i [ =0.0005 x 150 =0.075 m.m.
i ! I
| b !
0 _A‘ IL T T T l
0 20075 mnd® 60 80 100 120 140 160 180
Deformation ( mm)
6.2 NTATIUNIAFN ] Asid
. 3PL
6.2.1 Bending Stress P.L. , O, = > ksc.
2bd
3Pmax L
6.2.2 Modulus of Rupture, O, = 7 ksc.
2bd
N PL®
6.2.3 Modulus of Elasticity (E) = ksc.
48Al
2
" Op
6.2.4 Modulus of Resilience (R) = ksc.
2E
. . 3Pmax
6.2.5 Maximum Shearing stress (T) = _— ksc.
4bd
, 1
6.2.6 Average Total Work to Ultimate Load (W) = — XP xA ksc.
2 max max
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Original Weight -Oven Weight y
Oven Dry Weight

100

6.2.7 Moisture Content =

LA P = LoadatP.L. (kg.)

= Maximum Load (kg.)

max

L = Span Length (cm.)

b = Width of Beam (cm.)

d = Depth of Beam (cm.)

A =  Center Deflection at P.L. (cm.)

A = Maximum Center Deflection (cm.)

max
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7. NAaNITNAAaLU

Material Testing Laboratory Program, Copyrigth 2004

NNINARDLNRIFNN UL AR L

STATIC BENDING TEST OF WOOD

wwanedumnatulagnszaeundnsuys

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Sakdee Roprou

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen.......... No.1.....
Type of Wood...........cc.... Teng........
Width of Specimen......... 423...........
Depth of Specimen......... 417
Length of Specimen........ 70,
Original Weight............... 2504........
Oven Dry Weight............ 2451,

....... Load Deformation
------- (kg) (cm)
cm. 0 0.000
cm 100 0.055
cm 200 0.116
...gm 300 0.182
..gm 400 0.253
500 0.328
600 0.410
700 0.506
800 0.616
900 0.686
1000 0.758
1050 0.848
1100 0.960
1150 1.077
1200
1250
1300
1350
1400
1450
1500
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Material Testing Laboratory Program, Copyrigth 2004

NN9NARDUNIAIFNUN LI ATDI L

STATIC BENDING TEST OF WOOD

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Sakdee Roprou

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen.......... No.2.......
Type of Wood............... Teng............
Width of Specimen.......... 4.20...........
Depth of Specimen......... 427 .
Length of Specimen........ 70,
Original Weigth............... 278.7.........

Oven Dry Weigth............ 272.5..........

Load Deformation

(kg) (mm)
...... cm. 0 0.000
...... cm 100 0.052
...... cm 200 0.184
....... gm 300 0.255
...... gm 400 0.344

500 0.426

600 0.538

700 0.686

800 0.815

900

1000

1050

1100

1150

1200

1250

1300

1350

1400

1450

1500
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8. MIRE19NITAIUITU (Specimen No.1)

A A NN USI 119 Load wax Deflection

48x0.20x 25.56

1200
1000
800
S
<
S
400
200
0
0,000 0,200 0,400 0,600 0,800 1,000 1,200
Deflection(cm.)
| ) 3PL
Bending Stress P.L., O = W ksc.
3x320%x50
= > ksc.
2x4.23x4.17
= 320.26 ksc.
3P, L
Modulus of Rupture, O, = 2 ksc.
2bd
3x1,050x50
= > ksc.
2x4.23x4.17
= 1,070.62 ksc.
o PL?
Modulus of Elasticity (E) = ksc.
48Al
320x50°
= ksc.
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= 163,015.12 ksc.
2
Modulus of Resilience (R) = —L ksc.
18E
320.267
= ksc.
18x163,015.12
= 0.035 ksc.
. . 3Pmax
Maximum Shearing stress (T) = _— ksc.
4bd
3x1,050
= _— ksc.
4x4.23x4.17
= 44.64 ksc.
1
Average Total Work to Ultimate Load (W) = - ><Pmax><AmaX kg-cm.
2

1
= —x1,050 x1.077 kg-cm.
2

= 565.42 kg-cm.

Original Weight -Oven Weight y
Oven Dry Weight
250.04-245.1><

245.1
= 2.01 %

100

=S

Moisture Content

100 %
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9. F1ENUNANITNAFAU

Material Testing Laboratory Program, Copyrigth 2004

NNINARDLNRIFNN UL AR L

STATIC BENDING TEST OF WOOD

wwanedumnatulagnszaeundnsuys

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Sakdee Roprou

Checked By : Mr.Ekarut Ruayruay

Type of Wood................ Teng....coo.....
Width of Specimen......... 423,
Depth of Specimen......... 47
Length of Specimen........ 700
Original Weight............... 2504...........
Oven Dry Weight............. 2451

-..cm. Maximum Deflection,Amax.... 1.077..........
...Cm. Bending Stress at P.L........... 320.26...........
...cm. Modulus of Rupture.............. 1,070.62........
gm. Modulus of Elasticity............. 163,015.12....kg/om2
..gm. Modulus of Resilience........... 0.035............

Maximum Shearing Stress.....44.64...........
Average Total Work............... 565.42..........

Moisture Content................... 2.0

1200

nawlaudE¥iusssie Load uas Deflection

1000

800

S

600 +

Load(ky.)

400

Load atP.L.=327/

o

200

M atPL=02 om.

0

0,000 0,200

0.400 0,800 0,800 1,000

Deflection{cm.)

1,200
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10. LLUHﬂﬂéNﬁUﬁﬂ Nﬂﬂ’]ﬁ“l/lﬂﬂ’ﬂ‘l_lLL@%LLHUV\'@%M‘J’]EN'\UN@?’]’]?

Nedad
Material Testing Laboratory Program, Copyright 2004
ANINAFDLAIAIFUNIULIF AT T
STATIC BENDING TEST OF WOOD
TFaneNanY

Project Name:

Location :

Date of Test :

Test By :

Checked By :

Data Monitor Determination:

Number of Specimen..........cccocvevieiiieeeeen.

Type of WoOd.......eoeeeiiiiiiie e
Width of Specimen..............cccceeieinnn. cm.
Depth of Specimen.......ccccceeviiiiiiiiiin, cm.
Length of Specimen..........cccooveiiies cm.
Original Weight........cccoiveiiieiiieie, gm.

Oven Dry Weight......cccoooeeiiieiiien, gm.

Deformation

(cm)
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Material Testing Laboratory Program, Copyright 2004

padryansnl

N1INARDUAAIFNUNULIIF ATD LT

STATIC BENDING TEST OF WOOD

ASOLINGH —
TAUUIENIU

Project Name:

Location :

Date of Test :

Test By :

Checked By :

Result: Number of Specimen...................

Type of WOOd.....ccviiiiiiiiiiiiiicecci Maximum Load.........coccoevviiiiiiiiienn
Width of Specimen............cccccooois cm. Maximum Deflection,Amax................
Depth of Specimen........c.occoveieiinennn cm. Bending Stress at P.L....cccoooveeniiiennnn. kg/cm2
Length of Specimen..........ccccvvvieenne. cm. Modulus of Rupture..........ccccoeeeiiinenne kg/cm
Original Weight.........cccooeiiii gm. Modulus of ElastiCity.........ccceevevirernnee kg/cm2
Oven Dry Weight.....ooovveevieiciieen, gm. Modulus of Resilience...........cccooeeeens kg/cm2
Maximum Shearing Stress...........c........ kg/cm2
Average Total Work.........coceeiiiinnnnn, kg-cm
Moisture Content.........cocceevieiniiiinienns
A
E;
el
g
—

Deformation (mm.)

NIMNANNANNUSIZIING Load waz Deformation

v
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NISNAKALRAGD INEAAILAANLNALILUIAIRINLAEY
TEST OF TIMBER BOLTED JOINT PERPENDICULAR
TO GRAIN

1. NOEGNLNLUBINUNITNAFDL

o = v R ¥ o o/ % ¥ d; ¥ k4 dl ' '
asnindaenlfiiluginsafiinlddwinlassafreldifeduniuusanisdnaiqmsiosng o lu
Nulll enaldseiulngldlivialavy wu wanduwiulsesiudls Adefiuniuusamediiauey

fuusana (Bearing) sevaneldiuazganinagn

51 12.1 uansqasielindnsanadninden

qasalifaadninaantl Walusanisdnaunnsginaginlisesseiinnainau(Slip) dn9n

nisaanzedqesteiaziulinaiudnaniaineesussaniyugaeusn qpgeineesdasilizand
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UnEinnie NAIANTNUERIINITANIBINIIARINAZITITUN NN E UL Tugausn TAs28944N

o A o A R g . X
naganlaaasiy Ae LR1ANUAEI AL

[ >

2. IngiszasATaINITNARaL

d‘l =2 a ' Szdld % o a ° ?/ o ‘:"
LW@amﬂ"mQWQDﬂﬂﬁ‘N ﬂmm@ﬂ@ﬂimﬂﬂﬂm’]ﬂ’&ﬂﬂm@ﬁ’) Tnen Tl AN LA

(Perpendicular to Grain) $9uIANEIALIENITANINARI

—_

. Load at Proportional Limit

2. Bearing Stress at Proportional Limit

3. Indicated Load at First Relaxation

4. Maximum Load Observed at a Total Slip of 15 mm.
5

. Type of Joint Failure

3. AN mg'mm**fi‘lumsw Adau

4. LATAINAN T LUNISNAEDL

4.1 wreanaday Universal Testing Machine

4.2 Vernier Caliper NAauaananaauliiiu 0.05 Radns wazininuazidenlunisdn

149.0.1 NaALNMT
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4.3 BALLNAT

4.4 wzesiladnnsyusiaressensiald (Dial Gauge)

4.5 pzasdatinmin

24
L4
5. AUAAUNITNAFALUL
5.1 NI3LATEINAIDEN
5.1.1 Mlilaudetssnaufosauin 27 x 47 x 40” a1101 1 V91 WazIwIA 1 1/2” x
4" x 20" AU 2 view uazldadnindes awim 5", 58" , %" Lile

WEeAsUANIa9LIe MNATWILARNINALINNULIARNS 11
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5.2 N1naal

521 NINTATUIAAIINNAIG YUY 819 1a9Tusnetneldazidanie 0.1 Nu.

NN TR AT ULFAA ST AUANNA AU
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5.2.2 deininl¥azidenne 0.1 N5y

5.2.3 dpaunduligutinasestian(Bolt) gien (nzllandnduliaudnasiien

1/8”)

5.2.4 thldfinacng 27 x 4" x 40" lddnsendnanansuesldawin 1 1/2.” x 47 x 20" uda
lddandnlUmuiianzgld dutendafialdszanascunnlaisiasiuduidy

Fusinatinalyle



Materials Testing Laboratory

v

5.2.5 1NTUA228NANFANLAITNINLY Support LIWLYIULATE

5.2.6 AdeUFINANIWATANTa AniulsuInadannsAdenii(Dial Gauge) WATAY84

Ws9RILAFRaMAAaL Universal Testing Machine Tgisinusiaiasguel
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5.2.7 TussneadreadiianauaziuinAnae9uss (Load) uazszeznislnefanan

f4nand (Deflection) AUNsLiaTUNARaLRINATE
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6. NAaNITNAFaL

Material Testing Laboratory Program, Copyright 2004

nanagauqasieliEnfaadnindgauufIndey

TEST OF TIMBER BOLTED JOINT PERPENDICULAR TO GRAIN

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 06 March 2005

Test By : Mr.Aikachai Pattarawongpaibool

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen.......... No.1........... Load Deformation
Type of Wood............... Deng......ccccoeeeen. (kq) (mm)
Thickness of Specimen....... 2.00........... (inch) 0 0
Width of Specimen................ 5.00.......... (inch) 400 0.17
Weight of Specimen.............. 44774...... (gm) 800 0.57
Thickness of Splice Plated....1.50........... (inch) 1200 1.19
Diameter of Bolt..................... 3/8.inn. (inch) 1600 1.90
Diameter of Bolt Hole........... 4/8............ (inch) 2000 3.09
2400 3.90
2800 4.60
3200 5.40
3600 6.25
4000 7.7
4400 8.33
4800 9.35
5200 10.80
5600
6000
6400
6800
7200
7600
Sketch Type of Joint Failure 8000
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Material Testing Laboratory Program, Copyright 2004

nsnagauqasieliinfsadnindtuusRINAY

TEST OF TIMBER BOLTED JOINT PERPENDICULAR TO GRAIN

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location :

Date of Test : 06 March 2005

Test By : Mr.Aikachai Pattarawongpaibool

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen......... NO.2.viiiiii Load Deformation
Type of Wood............. Deng....coovvvevenann. (kg) (mm)
Thickness of Specimen.....2.00........... (inch) 0 0
Width of Specimen.............. 5.00.......... (inch) 400 1.15
Weight of Specimen............ 4,469.6..... (gm) 800 2.25
Thickness of Splice Plated.....1.50........ (inch) 1200 3.00
Diameter of Bolt.................. 38 (inch) 1600 3.73
Diameter of Bolt Hole......... 4/8............. (inch) 2000 4.49
2400 3.33
2800 5.40
3200 7.87
3600 9.18
4000 10.58
4400 12.04
4800 13.50
5200 14.75
5600 16.65
6000 19.70
6400
6800
7200
7600
Sketch Type of Failure 8000
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7. AIAE19N19ATUIY (Specimen No.2)

d 1 .
e 1WA TIHANYRLES £ load W&z Deflection

0+ v
T 1T 1T 1 T T 1T T T 1

o1 2 3 4 5 6 7 8 91011121314 1516
Deflection {mm)

Load at the Proportional Limit (P, ) = kg.
Bending Stress at Proportional Limit = ksc.
Indicate Load at Frist Relexation = kg.

Maximum Load Obsurved at a Total slip of 15 mm = kg.
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8. T1ENIUNANITNARAU

Material Testing Laboratory Program, Copyright 2004

nanagauqasieliEnfaadnindgauufIndey

TEST OF TIMBER BOLTED JOINT PERPENDICULAR TO GRAIN

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 06 March 2005

Test By : Mr.Aikachai Pattarawongpaibool

Checked By : Mr.Ekarut Ruayruay

Width of Specimen........ 5.00......... (inch)
Weight of Specimen......4,469.6.... (gm)

Thickness of Splice Plated...1.50.. (inch)
Diameter of Bolt............ 38, (inch)
Diameter of Bolt Hole... 4/8............ (inch)

Load atP.L...ccccoooiiiiiiiicee e (kg)
Ultimate Load................... 6,070........... (kg)
Bearing Stress at P.L.........cooveeeiviiennn. (ksc)

Indicated Load at First -
Relaxation......ccccoooeveieiiiecieee (kg)
Maximum Load Observed at a Total -

SliP 15 MMt (kg)

d 1 .
ne WA TNANYLET £ load wag Deflection

I~
pa
=
1
- - L2

ja]
—_
R
oo 4
I
o 4

6 7 & 9 1011 12 13 14 15 16
Deflection {mm)
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9. LLUUwﬂéﬂﬁuﬁﬂ NAaNIFNAKAULASITIENIUNANITNAFAL

Material Testing Laboratory Program, Copyright 2004

nanagauqasieliinfsadnindgauufINdey

TEST OF TIMBER BOLTED JOINT PERPENDICULAR TO GRAIN

TRUUIEY

Project Name:

Location :

Date of Test :

Test By :

Checked By :

Data Monitor Determination:

Number of Specimen..........cccccovieninis

Type of Wood......ccevveiiiiieeeeice
Thickness of Specimen.........c..ccoeuee.. (inch)
Width of Specimen.........ccocveeveiiiiieen (inch)
Weight of Specimen..........ccccccevvveennnn, (gm)
Thickness of Splice Plated.................... (inch)
Diameter of Bolt......ccovveeeiiiieeeeee. (cm)
Diameter of Bolt Hole..........cccvveeenne... (cm)

Deformation

(mm)

Sketch Type of Joint Failure
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Material Testing Laboratory Program, Copyright 2004

NNINAAELAAGRE EAMYAANINALILUIAIRNIALY

TEST OF TIMBER BOLTED JOINT PERPENDICULAR TO GRAIN

TRUUIEU

Project Name:

Location :

Date of Test :

Test By :

Checked By :

Result: Number of Specimen..........ccccooceee.

Type of Wood......cccviveeiiiiieecc

Thickness of Specimen................. (inch)
Width of Specimen..........ccceeeeue... (inch)
Weight of Specimen..............c....... (gm)
Thickness of Splice Plated.............. (inch)
Diameter of Bolt.......cccccccovevvnieennn. (cm)

Load at P.L..ccoueeeeiiiiieeeeeeee (kg)
Ultimate Load........cccccoeeeeiiieeen (kg)
Bearing Stress at P.L...........cccc...... (ksc)

Indicated Load at First -
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N1SNARAUAIRIATUNIUUSIDATDIADUNS B
COMPRESSION STRENGTH TEST OF CONCRETE

1. NOEGNLNLUBINUNITNAFDL

'
o o a A o

nasdnaasnaunis unuantifdrAynaeunsaiuddaude Tenndldinisimunld

' '
o

Huetnedu azliadmaniamegaunndsdnaasnaunsniany 28 Judlunuel nnsmaaauiiiaanis

wasfaufIet19ARUNTANIATgIMLLveaniy 2 nRsgIu Ae

1.1 gunsagnuner muninsgIudange BS 1881: Part 3 1u1aildhe 15X15X15 g,
1.2 gUnsanIzLeN AINNIRTFIUDNTIL ASTM C 192 aunaiildhe 1uaiduingugnans
15 o3, 49 30 T,

'
o ' o = ]

o o = Z’/ dq’ 4 o o o =< v Y
NIANRAARIABUNTANY 2 gﬂm\m %‘Lummmammmnmwﬂu ﬂ\iLLﬂJQ’WﬁIﬂ]@’JUN@N

waafuiinsLnnalianizifaaiuuasnaaauiangwintu Hatiiiesann
1, mﬁﬂs:ﬂ@uémmﬁmx@um na1oRe JUMsaNITLaNiAndIuANgIEaANNgI
(Slenderness  Ratio) mmdwgﬂmqqﬂmﬂﬁ%qﬁmﬁmumqm:@,mﬁqndm Ana i
ﬁﬁﬁqﬁmgﬂmNﬂi:ﬂfﬂﬂﬁﬂﬂdﬁgﬂﬂﬂ@ﬂﬂﬂﬂﬁ
2. suefinafeusneting Aeusaetnaazuanaangudng sinlfinussdanniusemineiia
yasieuflet i ULENIaINA krIABANIUAINaNL azna lHAALINAUNUABN1TLAN
FrudnaresieusnednefiGanin Confining  Stress ﬁﬁ’qgﬂﬁ' 13.1 1maiAn Confining

Stress  WAZHANNINANRIENTAUDIADUFANDENTULATAINARAININ FI1TUEANTT

NAFELNAEAZLNIIgNUAT A9HAN Confining Stress g4n9ngUnsenszuan
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WInanagau

UHWIBING H ﬁauﬁ"mzi‘nmngnmm;
1 s L

) e

|:> <:| Confining Stress

il

ﬁ ___ wsodnams

sU# 131 AnwouzusssinusianisuanAIudng (Confining Stress)

WeIABUAIRENgLNTIgNLIAT

ANNANAUTIZUINAN AT ATBIABUNTANIIGNUARTLANAISATBIARUNTANIINTZLIAN

Angnuansle Aagiln 13.2

600

500

-
1N

400 —H- A

VaNUIAITIU NN./AT.DU.
5%

300

!

T

200

-

LT

NIgIaaANIINT

100 4

o

0 100 200 300 400 500 600

o a A L
MAIDANTIANVIAN NN./AT.TU.

sU# 132 maulasAnidednaasnaunsanssgnuafiiu

ANAIFATBIABUNTANIINTZLIAN

o o a

TadeNHLARDANNAIBAURIADUNTA

a o 1 = dl VYo ° 2% 1 V4 =3 Yo o o
1. NawTaNFaedne AaunaanlaTuntnn 1w T@Hﬂ’]ﬁ‘ﬂi“éﬁnﬂﬂ’lﬂm@ﬂ azlANNNAS

'
&

ANNINAINNNINN M WUUAaELATRaLEN

¥ ¥

2. ANHULZUIBIRIADUNIA ‘Lumaﬂﬁﬁﬁﬂfu NaAnuLKIednausinetegnsansuendnay

o

T Fay vinlinansmaseuiananls AsgUi 13.2 Adeeiins Cap  Refeusinatna
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% o o ' ¥ o 1 n‘i’/ [ ¥
AL NINTOUNDUNNTNARDE muﬂ@um@mqgﬂmqgﬂmﬂﬂuu N Cap nau

o ' Aa v w oA y A A o v
FAIDENENTIZHHNIATULN AN 4 m’]uLﬁ‘ﬂﬂJW‘ﬂW@qN’]?ﬂu’]quﬂ'&ﬂuiﬁ

gU# 13.3 Anwournisiuusgessaetensanszuani Cap wazld Cap

3. auwauazdAnEuzresiauiedng nslduiimeaauginsansruanidauiaunnsng
dl o v 3| 1 % 1 s = 3 F 2
AnaanNIRsgirualiangau 2 wih aeaduruguinans aziinasinliien
ANRIFAUBIAAUNIALNAAINNLANFANNAY 11 AauFat19iliann1saIznagay
(Core Test) AAdNNgeNiaIzaaNNIAWNIN 2 Winaaaduruguanas azfasdiuud

AAIPBUNTAAILARAIIUANF97 13.1

AITIN 13,1 NATBIENIIAIUANNGIARTUALEUN WAL NAFBNNAIER

AndueeAINgase LR .
. AL T9NA98R
Audnag (L/ D)

2.00 1.00

1.75 0.98

1.50 0.97

1.25 0.94

1.00 0.91

4. dmandaluniameaay dlddnsifalunimaasuge azinliaindsdnaasnaunsngs

panlddion AuiuAmaslddnsnimaniuninsguniunline 1.47-3.47 Alaniu



Materials Testing Laboratory

[ >

a o o

plan1aEURINAIfeduNdmiLieustetnginsanszuan uay 1.12-2.72 Alaniu

AR NITURANATFIR U NA MR UANaENgUINTIgNUN AR

° o

& N I T I Y & v . S0 9
ANNTULDINAUALALY AaUAaL19NEANTUAE ITAINAIN AN

o A
IREUNN

WA IN1ZNN9TREFRTasTIUAINGY Auillasinannnisgadntndenaliusetiawmiian

SLUINNT LHUAN AT N UNIATINARNA Tnanmsgau ASTM C 39 uuzihliinnsmasaw

¥ o \ Y LA A A o P o o
ADUFAIRENNANINT Y VAN NANLALNANNNE UL TUAINIAINIZALADIAINLIEINIT

12 LN AN RIS AUDIARUNIAA1 M UNT T 11

'
o

ANRALIBINIAIAINNNTINAGAL 3 ASIFARDNY FBINAININATIAINNRITANAN LA

(F'c)

I 0 o o ) > PR | o Ao ] W 1 a a o
ANNNANAALLAAZATY ACHNAIFAINIINIAINATIUUA (F C) 1ﬂvLNLﬂu 30 Alanfusan1se

LHUR LA

2. InguszasATRINITNARaL

2.1
2.2

A = = o o o = o -
L‘W@Fim:f']Lﬂ??;l‘].lLV]F;I‘LIﬂ']@Q’BmJ’ﬂ\‘iﬂ’ﬂum‘lﬂgﬂ‘l’lﬁ\‘im‘x‘]_lﬂﬂﬂi_lgﬂﬂ/li\‘i@ﬂ‘]_l’]ﬂﬂ

dll o Gl o a’d‘ o o o o vdql
L‘Wfamﬂmmu‘ummﬂ@ummgﬂm\am:mﬂﬂugﬂmqQﬂmmmumwmmam NU
- Elastic Strength at Proportional Limit

- Yield Strength 0.01 % offset

Ultimate Strength

Initial Tangent Modulus of Elasticity

- Density

3. A1 mg'mﬁ“lﬁ”lumsw ARAU

ASTM C 39 Standard Testing Method for Compressive Strength of Cylindrical Concrete

Specimens

BS 1881: PART 4 Method of testing Concrete for Strength
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4. LATAINAN T LUNISNAFDL

4.2 gilnsnlian sunsinaesnaunsaLiesaIniuLsedn (Compressometer)

®
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4.3 qinsni Cap vafausnatiepaunsagLnsanszuan

4.4 RAULNAT

1 '
o

4.5 PTRNTINNANAZIBLADY 0.01 NSU
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4.6 Vernier Caliper ianuazidenlunisinig 0.1 RaRINAT

4.7 FotnepaunsagLnanszuan B AEUNIUALENANN 15 IWRNAT g9 30 LIWAINAT
AU 3 FIBENT UAZAIAENIAAUNTAZLNIIQNUAAT TUIA 15X 15X 15 auRLUAT

AU 3 ARaga

Ld
|3
."'
Fl

24
(%

5. AUABUNITNAFDL

5.1 NIFTENFatNmAdaL

5.1.1 Yuviasatnauifainminw) Saauedeusaatng (J, L) antiuinly
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5.1.2 9110117 Cap RAAIUIIULALTNe189FR8E19ARRNTARREN N ML seannd 2

TURANAT waaUaasnalAlEudesn

5.1.3 MN13AMGY Compressometer Wadnszesunfiraanaufiaat1eluanizinnig

naaay dauiuieudaetnaglngansyuan

5.1.4 FaRiaANEN9E3NAY (Initial Gauge Length) 289 Compressometer
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5.2 NINA§eL
5.2.1 anfewsnatwasuwATasmagaulngliandudnaisesiausinetieuaziazes

NARDLLINE AR ANTTUARY Upper Bearing Plate 189LAT89NARELIAINA

@ o o

NHANURAIA UL UIDIMNFDE N AZ B L

5.2.2 yIn1915u Dial Gauge 183 Compressometer UAZALINTZNNT Compression
Machine ltfag[fimumisgusl

5.2.3 WMNWNNAGILERTIIIRNNANDIVINAL 1.43-3.47 AlANFUABAIITURNATAS
a =

Anfidmiunsegnnszuanuas 1.12-2.72 Alanfusanseeuiiunssaiund

g uiunsagnuAn

5.2.4 uAnAwInAUIEEEN1IUAGY AauNsEviaiaaqa Proportional Limit A0
Compressometer aankianane llaunseissetnawanane TusinaAdnuin

i
49407 161
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5.2.5 uiindneaiznisifuazanglly

6. NITT1ENTUNANITNAFNDL

o

6.1 AMUIIMIATFNG 7 el

Elastic Strength at Proportional Limit
Yield Strength 0.01 % offset

Ultimate Strength
Initial Modulus of Elasticity ....,E,

Density

Load at Proportional Limit

Average Cross- Section Area oo
Load at 0.01 % offset csc.
Average Cross-Section Area
Ultimate Load
ksc.

Average Cross - Section Area

Initial Slope of Stress — Strain Curve
Weight
Volume

kg./m3
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®

7. NAaNITNAAaLU

Material Testing Laboratory Program, Copyrigth 2004

NINAGALAAIA NN TULNE ALIABUNTA

COMPRESSION STRENGTH TEST OF CONCRETE

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Winyu

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen.......... No.1......

Specimen Type......... Cylinder..........

Diameter of Specimen........ 15.1......
Height of Specimen............. 29.9......
Weigth of Specimen............ 12.75.....
Ultimate Load............... 40,774.72....

........ Load Deformation
........ (kg) (Div)
...cm. 0 0
...cm. 6,116.20 15
.kg. 10,703.36 30
...ka. 15,290.52 45
18,858.30 60
22,935.78 75
26,503.56 90
30,071.35 105
34,658.51 120
36,697.24 135

Sketch Type of Failure
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Material Testing Laboratory Program, Copyrigth 2004

NNINAAALNAIA LN TULNE ATAIABUNTH

COMPRESSION STRENGTH TEST OF CONCRETE

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Winyu

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen........... NO.2..oiiiie Load Deformation
Specimen Type......... Cylinder......cc..c....... (kg) (mm)
Diameter of Specimen........ 15.0....... cm. 0 0
Height of Specimen............. 31.0.....cm. 5,096.84 15
Weigth of Specimen............ 12.60....kg. 9,174.30 30
Ultimate Load....... 51,987.76............. kg. 13,251.78 45
17,329.25 60
21,406.72 75
24,974.50 90
28,542.30 105
31,600.40 120

Sketch Type of Failure
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Material Testing Laboratory Program, Copyrigth 2004

NNINAAALNAIA LN TULNE ATAIABUNTH

COMPRESSION STRENGTH TEST OF CONCRETE

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Winyu

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen......... NO.3 ..

Specimen Type......Cylinder..............

Diameter of Specimen.....15.0.......... cm.
Height of Specimen......... 29.3.......... cm.
Weigth of Specimen........ 12.50......... kg.
Ultimate Load.......... 44,852.19......... kg.

Load Deformation
(kg) (mm)
0 0

5096.84 15
9683.99 30
13761.46 45
17838.94 60
21407.20 75
25484.20 90
28542.30 105
31090.70 120
34658.51 135

Sketch Type of Failure
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Material Testing Laboratory Program, Copyrigth 2004

NINAGALNAIANUNTULNE ATAIABLNTH

COMPRESSION STRENGTH TEST OF CONCRETE

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Winyu

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen......... No.1.........
Specimen Type............ ube....oocooeen.
Width of Specimen....... 152.......... cm.
Length of Specimen.....14.9.......... cm.
Height of Specimen.....15.3........... cm.

Weigth of Specimen.....8.10.......... kg.
Ultimate Load....... 59,123.34......... kg.

©)

. Load Deformation

(k) (mm)

Sketch Type of Failure
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Material Testing Laboratory Program, Copyrigth 2004

NNINAAALNAIA LN TULNE ATAIABUNTH

COMPRESSION STRENGTH TEST OF CONCRETE

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Winyu

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen........... No.2......
Specimen Type........... Cube..............
Width of Specimen......15.0......... cm.
Length of Specimen....15.0......... cm.
Height of Specimen.....15.1......... cm.
Weigth of Specimen.....8.05......... kg.

Ultimate Load...... 62,181.44......... kg.

Load Deformation

(kg) (mm)

Sketch Type of Failure
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Material Testing Laboratory Program, Copyrigth 2004

NNINAAALNAIA LN TULNE ATAIABUNTH

COMPRESSION STRENGTH TEST OF CONCRETE

nnAnendgmaulatingaaNINANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Winyu

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Number of Specimen........ No.3.......... Load Deformation
Specimen Type........... Cube............... (kg) (mm)
Width of Specimen.....15.2........... cm.

Length of Specimen...14.8........... cm.

Height of Specimen....15.3........... cm.

Weigth of Specimen.....8.00.......... kg.
Ultimate Load.....76,452.60........... kg.

Sketch Type of Failure
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8. AIAEN9NITATUIY (Specimen No. 1)

nWANNFUNUFIEKI19 Load way Deformation
40000
35000 T 33000ke. . *
30000 -+
—~ 25000 -+
(@]
g i
g 20000 -+
o I 16500 k
— 15000 + €T ]
10000 { :
" 1 0.002 mm.
5000 -+ !
0 , : : v. : : : :
0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 o0.016
> Deformation (mm.)

Gauge length = 169 mm.

Offset = 0.00169 mm.

N3N ANNENRNUTIZNTNG Load WAy Deformation (Fa@8i19 1; ABUATANIINIZUAN)

ﬂﬂun?‘mm‘anizuan
_ , o Load at Proportional Limit
Elastic Strength at Proportional Limit = . ksc.
Average Cross - Section Area
16500
= — ksc.
177.8
= 928 ksc.
, Load at 0.01 % offset
Yield Strength 0.01 % offset = - ksc.
Average Cross-Section Area
33000
= — ksc.
177.8

= 185.6 ksc.
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Ultimate Strength

Initial Modulus of Elasticity ....,E,

Density

Ultimate Load
Average Cross - Section Area
40774.72

177.8
229.3 ksc.

ksc.

Initial Slope of Stress- Strain Curve
16500  0.002

177.8  16.9
784167.6 ksc.

Weight

kg./m3
Volume
12.75 5
0.151 a/m
XE292 0,299

2381.2 kg./m’

ksc.
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9. F1ENUNANITNAFAU

Material Testin

g Laboratory Program, Copyrigth 2004

CcO

ANINARBUNIAIFTUNIBUINE AUBIABUNTA

MPRESSION STRENGTH TEST OF CONCRETE

wwanedumnatulagnszaeundnsuys

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Winyu

Checked By : Mr.Ekarut Ruayruay

Result: Number of Specimen.......... No. 1.

Specimen Type.......... Cylinder........... Cross-Section Area.....177.80........... cm’

Diameter of Specimen.....15.1...... cm Volume of Specimen....5,316.22....... cm’

Height of Specimen.......... 29.9....cm. Desity of Specimen......2,381.20....... kg/om3

Weigth of Specimen......... 12.75....kg. Elastic Strength at P.L...92.80........... kg/cm

Ultimate Load.......... 40,774.72....KkQ. Yield Strength at 0.01% offset...185.60........ kg/(:m2
Ultimate Strength........... 229.30. ... kg/cm

Initial Modulus of Elasticity...784,167.60..... kg/cm2

5T AR UETSE T Load wae Deformation
40000
e _-—f"*
35000 33000155///
30000 ///
= 259000
=
=
T 20000
16500
S 15000 ===t ]57,
I
i
10000 ;
/ | 0.002 mm.
5000 :
i
D T I+ T T T T T
] o022 0004 00068 0008 001 oo12 0014 0018
> Deformation (mm.)

Gange length = 169 mm.

Cffset=0.00 169 mum.

N9 1N AMNENANUTTZIIN Load waz Deformation
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10. uuuwﬂéﬂﬁﬂﬁﬂNﬂﬂWTWﬂﬂﬂﬂuﬂguuﬂwﬂéﬂTmNﬁUNﬂﬂﬂi

nadau
Material Testing Laboratory Program, Copyrigth 2004
NINAGALANAIANUNIULTNEATIABUNTA
COMPRESSION STRENGTH TEST OF CONCRETE
TamdaEIu

Project Name:

Location : Date of Test :

Test By : Checked By :

Data Monitor Determination:

Number of Specimen.........cccccccvveeeeenn. Load Deformation
Specimen TYPE.....cocvevveveeeeecee (kg) (mm)
Width of Specimen..........c..c.......... cm.

Length of Specimen........cc..cooee.. cm.

Height of Specimen.........ccccceeve. cm.

Weigth of Specimen..........c.cccccee.. kg.

Ultimate Load........ccoceevviiiiccnnnnn, kg.

Sketch Type of Failure
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Material Testing Laboratory Program, Copyrigth 2004

NNINAAALNAIA LN TULNE ATAIABUNTH

COMPRESSION STRENGTH TEST OF CONCRETE

TRUUIEU

Project Name:

Location : Date of Test :

Test By : Checked By :

Result: Number of Specimen.....................

Specimen TyPe.....cccvvvveeniieiieeee Cross-Section Area........cccceevneenne cm’

Diameter of Specimen................ cm. Volume of Specimen..................... cm’

Height of Specimen................... cm. Desity of Specimen..............cc...... kg/cm3

Weigth of Specimen.................... kg. Elastic Strength at P.L................... kg/cm2

Ultimate Load.........ccccoveiiiieeennn kg. Yield Strength at 0.01% offset....... kg/cm2
Ultimate Strength..........cccccoee kg/cm2
Initial Modulus of Elasticity........... kg/cm2

Load (kg.)

A

»

»

Deformation (mm.)

N3NAMNENAUTTZUIN Load waz Deformation
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N1SNARDUNNIRIATUNIUUSIAAURIADUNS B
FLEXURAL STRENGTH TEST OF CONCRETE

1. NOEGNLNLUBINUNITNAFDL

naneaauiliiunimeasunindaiuussinaesnaunsn InanaasuiuAILABLNTA 1979
U1 Simple Support (Simple Beam) wazldiiutinnsennuuy Center — Point Loading Na289A1
MasFunuLessnazet uglaesTugdanisunndin (Modulus of Rupture) Taenilu Anmaasesa

4940 1 30 wanialuauniinimaaey T ldainannis

tension

| L2 L2 |

1% 14.1 nslviimrinnazinuuy Center - Point Loading

[ >

2. IngiszasATRINITNARaL

2.1 WamIANNNAIS LA AYR9ARLNTA (Flexural Strength) 289ANUTLAE (Simple
Beam)

2.2 AnwuazebUNaan®EuLNNg Failure
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3. mmgﬁumﬁ’lumswm@u

ASTM C 293-79 Standard testing Method for Flexural Strength of Concrete (Using

Simple Beam with Center — Point Loading)

4. LATAINAN T LUNISNAFDL

4.1 wreanadey Universal Testing Machine

4.2 PALLNAT

A o aa o = o
4.3 IATANTN NHAIMNAZRLANY 1 NTH
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4.4 Vernier Caliper i uaziaenlunisdnng 0.1 Jaawums

}- 24
(%4

5. AUABUNITNAFDL

5.1 NI9FINAIDLNNAZDL

5.1.1 Huwviasasinalntainmin Spauiateusietng antiunnly

5.2 NMmnaal

5.2.1 Biasa Support WiuATaImagal Tnadseaziing (Span Length) 45 Liumiums
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5.2.2 2796M8E19ANUAIUNTAAILU Support NEBNTISHNULUNASIULY 219UUNINAS

499 Span AU

5.2.3 Wnuvinneedeananesziaedn lEnanisnszenn ludaawsnliunutinnm
at193IAEIAUTNUIEInL 50 % Feentingedn ugtasliiminnalugnai
M AAA Fiber Stress liiu 10.8 AlanFuFAaANNTURNATAIIUN AUNILI

ARUFRENINa

=< g o S

5.2.4 TuinANUINGIgn LaTdIusing o 289598819 [MUAINNTIY AINAN T84

U9
' ' v

douniaiati llAruaniAindein wianiannagldnsuenisiaesdoagng

nlvAdad
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6. NIFFIENIUNANITNAFAL

6.1 ANUINIANNAYTLLINAR (Modulus of Rupture)

3PL
2bd?®

Tugdanisumanie (Middle one of Span)

Umingegm  (Maximum Load)
A2NENIATY (Span Length)
m’mﬂ’?%‘imaﬂ‘ﬂmmu

=
ATTHANLRANETAIATY
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7. NAaNITNAAaLU

Material Testing Laboratory Program, Copyright 2004

NINAGALANAIANUN UL A AUBIAAUNTA

FLEXURAL STRENGTH TEST OF CONCRETE

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Winyu

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Dimension of Specimen (cm) Span Weight Maximum Load
No. Length (L) (kg) (kg)
Width(B) | Depth(D) Length (cm)
1 10 15 59.4 45 21.208 2,131
2 10 15 60.3 45 20.796 1,894
3 10 15 59.6 45 21.574 2,065
4
5
6
7
8
9
10

8. MARENNNITATUITN (Specimen No. 1)

3x2,131x45 5

B e—" kg/cm
2x10x15

63.93 kg/em’
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9. FIENUNANITNAFAL

Material Testing Laboratory Program, Copyright 2004

NINAGALANAIANUN UL A AUBIAAUNTA

FLEXURAL STRENGTH TEST OF CONCRETE

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Winyu

Checked By : Mr.Ekarut Ruayruay

Result Determination:

Specimen | Volume Weight Density Span Max. Modulus of
No. (cm3) (kg) (kg/cm3) Length Load Rupture
(cm) (k@) (kg/cm2)
1 8,910 21.208 2,380.23 45 2,131 63.93
2 9,045 20.796 2,299.12 45 1,894 56.82
3 8,940 21.574 2,413.21 45 2,065 61.95
4
5
6
7
8
9
10

Average Modulus of Rupture 60.90
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10. LLUHﬂﬂéNﬁUﬁﬂ Nﬂﬂ’]ﬁ“l/lﬂﬂ’ﬂ‘l_lLL@%LLHUV\'@%M‘J’]EN'\UN@?’]’]?

NnAdau
Material Testing Laboratory Program, Copyright 2004
mfmmmuﬁﬁﬁ\‘iﬁmmmmﬁmmﬂ@un?‘m
FLEXURAL STRENGTH TEST OF CONCRETE
TaMUIENIU

Project Name:

Location : Date of Test :

Test By : Checked By :

Data Monitor Determination:

Dimension of Specimen (cm) Span Weight Maximum Load

No. Length (L) (kg) (kg)
Width(B) | Depth(D) Length
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Material Testing Laboratory Program, Copyright 2004

NIVNAGALNNAIANUNTULIA ALBIAAUNTA

FLEXURAL STRENGTH TEST OF CONCRETE

TRUUIEU

Project Name:

Location :

Date of Test :

Test By :

Checked By :

Result:

Specimen

No.

Volume

(cm3)

Weight Density Span Max.
(kg) (kg/cm3) Length Load
(cm) (kg)

Modulus of
Rupture
(kg/cm2)

10

Average Modulus of Rupture
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N1SNARDUAIRIATUNIUUSIAIURIADUNS B
TENSION TEST OF CONCRETE BY SPLITTING METHOD

1. NOEGNLNLUBINUNITNAFDL

o Y o = A Ao & o o o * o

ANANUNIUIUATUTU U ANIDIAAUNTANANNAN ARLTENNL 10 % 189N183Lsvae Deud
TunnsanuanieenuuuiarairsmaunImEsuuan aauntnasldldfuussmelnansafinan wsinng
NIUANMIAIPNHALTIUNIIALANNITULANFIILDIABUNTAAINNANTENLIAN ] 11U EUUAR  N199A
o = s 1 = [ 3 -al 1 b% [~ %
pin uazdlselamiasaun e upaunInanILa SuAInaaisiuaasaauey

aal o =< A o v P

AansdpAtussnsluneunmnnls 335 Ae

- Direct Tensile Test

- Flexural Strength Test

- Splitting Test

v
o o

dvFunimeaeuafeilasldis Spliting Test Tadunfenunsvany WeasanldAadnane

1 aa v U 1 1 Yo o o -dl Y a a :I/ U a o
1NN31 2 38 119U wA ld @A A danuiase iszunadaneiagesdneavidundnounsedn
(Compression Zone) A7 1AazgandusameinensandAaunas Useunn 15 % HanImAFaLYa 3

A lAnndanuansneiu Tne Flexural Strength Tirngegauaz Direct Tensile azliAsngn

WUVIHIRE WATE (28153030 6Ll 99d Ul

TRHULH NI I AL BB

51 15.1 uaAINTAAFIABUNTAINENIINAFBLILLL Splitting Test



=
(o]
xQ

Materials Testing Laboratory

2. IngiszasArRINITNARaL

ENBUI AN AT AN TR ABLN IR

3. mmg'\umﬂumswmfau

ASTM C 496 Standard Testing Method for Tensile Strength of Cylindrical Concrete

Specimens

4. LATAINAN T LUNISNAEDL

¢ ST Iy
LTUg
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4.2 BALLNAT

4.3 1A39999 NHANNAZIREAAZIBEADN 0.01 N5

4.4 Vermier Caliper #annuaziaanlunnadniie 0.1 Jadwns
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4.5 paunIRgLnsaNszuanauIAEUELALENATY 15 IURALNAT 49 30 LEURALNAT AU 3

PN

} 24
(%4

5. AUABUNITNAFDL

5.1 NI9FIHNAIDLNNAZDL

5.1.1 twiesnetnenndatinuin (w) Spaunatausaaing (L) anfuinlsy
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5.2 N1IAKBDU
° ' = s A o A ! .
5.2.1 u'\LWNﬂﬂuﬂﬁ‘f‘ﬂ,ﬂL’ﬂqLﬂﬁ“ﬂQ'ﬂmﬂ‘ﬂULL?\?ﬂ@ NAUNAN Tensile  Strength 184

Aaunm tnanisaneuauilddnrunnnanundne 1 12 219799ANLRIENATY

¥ % 1
ATULIULLASATURIN

522 NARUIALNITNNLINNAANEERTUTIANENDINAY 1.43-3.47 DlanFuma

AR LN AT U
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6. NIFFIENIUNANITNAFAL

A1 Tensile Strength AWatlEaN

A
* DL
Lfi’ﬂ f = Splitting Tensile Strength
P = UIINAZGIGA
D = PUNAEUENUAUEN AU BEN
L = ANNEINUILYINFNDEININTELIAN
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7. NAaNITNAAaLU

Material Testing Laboratory Program, Copyright 2004

NINAGALNNAIFNUNULIPITRIARUNTA

TENSION TEST OF CONCRETE BY SPLITTING METHOD

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Winyu

Checked By : Mr.Ekarut Ruayruay

Data Monitor Determination:

Dimension of Specimen (cm) Weight Maximum Load
No- (ko) (kg)
Diameter (D) Length (L)
1 15 30 12.4 34,658.51
2 15.2 30 12.6 24,464.83
3 15 30 12.4 34,658.51
4
5
6
7
8
9
10
8. MARENNNITATUIT (Specimen No. 1)
2P
f = E—— ksc.
DL
_ 2x34658.51 o
7x15x30 '
= 49.03 ksc.
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9. FIENUNANITNAFAL

Material Testing Laboratory Program, Copyright 2004

TENSION TEST OF CONCRETE BY SPLITTING METHOD

NINAGALNNAIFNUNULIPITRIARUNTA

nnAnendgmAulatingaaNnANsuL3

Project Name: RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Winyu

Checked By : Mr.Ekarut Ruayruay

Result:

Specimen Dimension Volume | Weight Density | Max. Load Tensile
No. Diameter | Length | (cm3) (kg) (kg/cm3) (kg) Strength
(D) (L) (kg/cm?2)
1 15 30 5303.57 124 2338.0 34,658.51 49.01
2 15.2 30 5445.94 12.6 2313.6 24,464.83 34.14
3 15 30 5303.57 124 2356.9 32,608.97 46.11
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Average of Tensile Strength 43.09
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TENSION TEST OF CONCRETE BY SPLITTING METHOD
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Project Name:

Location : Date of Test :

Test By : Checked By :

Data Monitor Determination:

Weight Maximum Load
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TENSION TEST OF CONCRETE BY SPLITTING METHOD
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Project Name:
Location : Date of Test :
Test By : Checked By :
Result:
Specimen Dimension Volume | Weight Density Max. Tensile
No. Diameter | Length (cm3) (kg) (kg/cm3) Load Strength
(D) (L) (kg) (kg/cm2)
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Average of Tensile Strength
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BOND PULL OUT TEST
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4.1 Universal Testing Machine (UTM) w¥axgiinsninagauusstinimnien
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BOND PULL OUT TEST
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Project Name:  RIT Research

Location : Date of Test : 15 May 2005

Test By : Mr.Winyu Checked By : Mr.Ekarut Ruayruay

Data Determination: Round Bar (RB)

Specimen No. 1 2 3 4 5
Age (days) 28 28 28

Develop Length (cm) 12.88 12.69 12.92

Nominal Diameter (mm) 12 12 12

Compressive Strength of 350 350 350

Concrete (ksc.)

Yield Strength of Steel 2400 2400 2400

Maximum Load (kg) 1277 1714 1385

Data Determination: Deformed Bar (DB)

Specimen No. 1 2 3 4 5
Age (days) 28 28 28

Develop Length (cm) 12.41 12.55 13.04

Nominal Diameter (cm) 1.2 1.2 1.2

Compressive Strength of 350 350 350

Concrete (ksc.)

Yield Strength of Steel 4000 4000 4000

Maximum Load (kg) 4100 4073 4357
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Maximum Bond Strength (Wandunasfnesineg 1) =—— ksc.
JCDL
1277
= = 26.46 ksc.
JT X1.2X12.88
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BOND PULL OUT TEST
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Project Name:  RIT Research

Location : Date of Test : 15 May 2005

Test By : Mr.Winyu Checked By : Mr.Ekarut Ruayruay

Result Determination: Round Bar (RB)

Specimen No. 1 2 3 4 5 6
Age (days) 28 28 28

Develop Length (cm) 12.88 12.69 12.92

Nominal Diameter (cm) 1.2 1.2 1.2

Compressive Strength of 350 350 350

Concrete (ksc)

Yield Strength of Steel 2,400 2,400 2,400

Maximum Load (kg) 1,277 1,714 1,385

Maximum Bond Strength (ksc)

Average Maximum Bond Strength

(ksc) 1,458.67
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BOND PULL OUT TEST
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Project Name:  RIT Research

Location :

Date of Test : 15 May 2005

Test By : Mr.Winyu

Checked By : Mr.Ekarut Ruayruay

Result Determination: Round Bar (RB)

Specimen No.

Age (days)

28 28 28

Develop Length (cm)

12.41 12.55 13.04

Nominal Diameter (mm)

12 12 12

Compressive Strength of

Concrete (ksc)

350 350 350

Yield Strength of Steel

4,000 4,000 4,000

Maximum Load (kg)

4,100 4,073 4,357

Maximum Bond Strength (ksc)

Average Maximum Bond Strength

(ksc)

4,176.67
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ANINAFDLLINE AUTEIURIADUNIATLLUANLETHN
BOND PULL OUT TEST
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Project Name:

Location : Date of Test :

Test By : Checked By :

Data Determination: Type of Steel..............coooiiiiiiin,

Specimen No. 1 2 3 4 5 6

Age (days)

Develop Length (cm)

Nominal Diameter (cm)

Compressive Strength of Concrete

(ksc.)

Yield Strength of Steel

Maximum Load (kg)
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BOND PULL OUT TEST

Femriaeen
Project Name:
Location : Date of Test :
Test By : Checked By :

Data Determination: Type of Steel..............coiiiiiiiiin.

Specimen No. 1 2 3 4 5

Age (days)

Develop Length (cm)

Nominal Diameter (cm)

Compressive Strength of Concrete

(ksc)

Yield Strength of Steel

Maximum Load (kg)

Maximum Bond Strength (ksc)

Average Maximum Bond Strength

(ksc)




