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2.2 empapuruvLianse 10 waw 50 Alatladiy wuRTeeandeugaivieys dwnu L ge
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vsaadudn Aldunisfusesainaangaainnssuuisdseinelneg (Made in
Thailand) (@il) '

5.14 fivtladaudadsiunudmheaniudsviosumudmielulseinalng
6. TeazIBunAMANYLIANIZYBEHS
6.1 Yyarsasdlonasauussdnvasfiunuuamunu(Automated Tsiaxial Test) 917 1 YA

LA BIaAB U ATIRuTLIniNEa 50 kN wuusnluliR fmLﬂ'%%mmaa'uLﬂui“wmaauﬁw
3uuuiw=&’ilﬂLLaJLamaanwsamUiuuum‘umu,wmﬁimaaiﬂamm‘miwtmrmmmLLﬂulﬁ’LmULmu
aunmn Static N‘i“UUﬂ']UﬂNLLa“‘I‘ﬁiuﬂU wssstuadCell pressure,Back pressure Wag Pore
pressure Tuntswaaounmsaafamedi iy sUuuuraInIMazey UU:Unconsolidated-
undrained, CD:.Consolidated-drained Way CU: Consotldated undrained mm‘mwmﬂaﬁlmmm
WmsgIULed BS 137717, BS 1377:8 ASTM D2850, D4767, DT181 | NF Pod- O?O P94 0741
CEN-ISO-TS 17892 WiauﬂuwmniuﬁmaanLuﬂwmm 3.80 U, x3.80 u. ilemshnfueies
6.1.1 mmsmaawgﬂttwmimﬁauaHﬂ&uaﬂﬁma"lﬁ}u

« UU : Uncensolidated-undrained
+ CD : Consolidated-drained with pcre pressure measurement
» CU.: Consolidated-undrained with pere pressure measurement
» Standard stress path

6.1.2 annsnvhmavndey Triaxial test pensdaszlflisinin 5 susuumsvegay

6.1.3  annsonasananissaauifluuisealngl (Real-time)

6.1.4 Wuetsauudigeillasen 2 i Sssevvieaswrinae (Horizontal clearance) wunalsl
#oun11 380 mm LLas‘istsﬂﬂuqq‘lmLu'ﬁ'q (Vertical clearance) sunnlaiioanin 1,100
mm '

6.1.5 atursaviudasiaanuiilunisnageuainyarniuaulaludae 0.00001 fa
12 mm/min ¥398n71

6.1.6 Idswuulnuing 230 Volt 1ph 50/60Hz 600W |

6.1.7 yatuiinuazdssananadnaulitisenit 16 vesdymnn Tnslunmsifudeyagegnlsl
Howundn 192 KHz luyndesdygia auaiuisatunisatugulalidesndy 4 Loy
(Control axis) msn1sgudiaad e (Sampling speed) laitleendy 192,000 Freg1e/Sui
wioulusunsudmsuldlunsimmevinmmensy Triaxial test 971w 1 99

6.1.8 awad 3 unu dmiunisveasy (Triaxial cell) sesfurunadurugudnansuasined
mam‘téﬂmaamw 70 mm uasANugalitiosndt 140 mm Fwau 1 g

6.1.9 aﬂﬂimmma {Load Cell) mu’zmmmaaaﬂlmuaﬂﬂfm 50 kN TpeilAn Rated output 2
mV/V wagaauuaiugn (Accuracy) 0.1% %3sAnd maulmmmwamiaaumﬂum
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6.1.10 aﬁﬂimfmmnﬁwaEJuLLanum‘ummamwﬂaamwummamwai (Strain

transducer) vhanauntasafa (Stainless steel) N%ﬁﬂﬂ‘ﬁ’lﬂﬂﬁ’)ﬂ‘i“ﬂuﬂﬁnﬂ 0 119 25 mm
“w3efindn den Independerﬁ: linearity <0.3% %3afn11 wazdnsialudaanista

(displacement speed) aqaﬂlmuaam’l 10 m/s Wiaum}ﬂ'ﬁmﬂlumiamw MW 1 99

6.1.11 Yasy UUﬂ'mﬂm'im{Lwanauﬂuaam Usgnauime

1. fafiumng 20 8r9 SU L YR

2. yanTed (Water trap) $7u2u 1 90

3. ‘ﬁuﬁ;fy;ynmﬂ (Vacuum pump) 971U34 1 #7

4. dhenuauauRugaanIE (Vacuum regulator) S 1 @

5. fpdndutamunty (Condensed water trap) $7u3u 1 6

6. mﬂmaﬁﬂw%’uﬁm@ﬁmmﬂ W 3 LS

g

6.1.12 YAATUALLIIAY Usnaunie

[

gUNTolAIUANLIIAY (Pressurematic PCV) ¥eusiaessuy Closed  Loop control
annsalrussiugeaaldlidosndt 3,500 kPa farwgliidosndn 250 cc dasnisiua
AsUinmslumsdainislitosndn 8 cos Arnaiieenseresmslius iy 0.25% of F.S
wioRnin auasidanvsaussivlitiosndy 0,001 kPa warenuasiBavonininTll
Wy 0.0003 cc 91U 2 YA
2. guasaliadussfunuunsuaiuge$ (Pressure Transducer) anunsodaussiugagali
Yoeni1 2,000 kPa vi3ednd wisulugsuiiue S 3 4m
naasdviuteaiuannia (De-airing block) dwiugunsalinausaiiudnuiu 3 nass
: sqmlmmvamwﬁLmﬁummmmaﬁqé’m‘luﬁﬁ 3 11 wuu 1 cell 909U 1 g

5. TwAuousndl (Solenoid valve) 31w 1
6.1.13 gunsnidwiumieufmet1dlunmmaaeu

1. usugnvuiieEe (Rubber Membrane) wu1a @ 50 mm 313U 10 T
819 Sealing ring ¥41A @ 50 mm FUU 10 o
q‘LJﬂiﬂi@?’m%’U@@mmﬁiumimuﬁ?asjNL%J’ﬁﬁ’ut.wiumq {(Membrane stretcher) 41174
149 |
gunsalwsBufethsuuuendiu (Split former) 9Ud @ 50 mm 13U 1 4o
mJnmwmﬂmamﬂﬂ@mmwn (Split mould) @ 50 mm Fruu 1 4e
gunsailadhegesnuu (Top cap) whareaihdTum ¢ 50 mm S 1 5u
muimsﬂuamwmama (Plinth) aum @ 50 mm F1Wu 1 4a
AR (Porous discs) ﬁﬂmumﬁumam‘uaqmaaw {Porous disc) Wum g 50 mm
S 2 By

AW

w N

P°ﬂ9‘9‘P

9. UHUTDY (Plein disc) Bunm @ 50 mm §1UI% 2 ¢
10. 87N {O-ing) dwiudadatneuunn @ 50 mm INUFILIaLy

all— » """ /mi/\ e
I | / 71 o ) .
avte SO W ;ﬁ LITUNTTUATS asta el AN
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(wwham e
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11. usiunges (Filter paper drain) 9u1m @ 50 mm 1474 150 LLN'u
12. aﬂmmmmmamq (Hollow punch) wus @ 50 mm mu'su 1 4
13. aﬂmmumaﬂmamﬁ (Tamper) 1U% @ 50 mm WU 1 Fou

i4. dhifulansedruuufiey E;"lwmﬂ:u U 5 895

15. - @887 Nylon tube u1A @ 4 mm $1W3u 20 LA

16. mdwiulieusiavie Terminal for connection tube 13 10 W7
17. miuﬁﬁ’u‘l&)’l (Water-repellent grease) 91u7u 1000 g

18. ‘Umaﬂﬁmuu (Grease pump) $1WIU 1 %A

19, nshadu (Vaseline oil) 91y 1000 mm

6.1.14 funuainiiuanelfduiaitaddunisirauaessyuy (Conceptual schematic) 310

= al oy ‘d o v o) = l‘—‘! £
‘inmwamm'immﬁaumaqamamu lagluulanasiiausenaun1ifasen

6.1.15 Uiﬂ:mmwammaamﬂaumaqamaqﬂu Nﬂiuﬂﬂﬂ’l‘iiﬁﬂﬂ’ﬁwaﬁ Jnd e wieise

6.1.16

wmmLﬂiaquam‘mﬂaaumuaﬂmﬂ 59 W‘SBMLLHUL%}&HWSWLHH?%@Q WeUsEnounIs
W3 : _
memNammiaamaeummaﬂ‘uamu ﬂvmaﬁﬂsumﬁmaammmu ISO 9001 Wie
i,l,aﬂﬂmwummmmu WEZAMNIN Tunsruiunsaan1sHanvesdudaia wieuuuy
lenansiAedes WalsznaumsRansan

) aoer | dJ o ar ot o LY 8/ as al
6.1.17 U‘S‘I‘:}'ﬂﬁéf&ﬁ@\Lﬂi@ﬂ%ﬂﬂ@ﬁﬂ’%ﬂ\‘l@ﬂﬂ@ﬂﬂu %Sﬁlﬂxﬂ.ﬂi‘ﬂﬂ'ﬁiﬁiﬂﬁﬁﬂﬁiﬁ'\uﬂﬂiﬁ@‘uL‘ﬁﬂ‘ULL‘i\‘]

(Accredited calibration {aboratory) AHUNIATFIU EN ISO/IEC 17025 wazdamnuaued
EA/ILAC W‘S?JﬂJLLuULEJﬂﬂﬁ‘V]LﬂEJ'J‘U‘QG LWBUﬁuﬂ@Uﬂ’ﬁWQ’]’iﬂﬂ

6.1.18 NLauaiwm%umsxﬁmummmmm'iuJumLmumwmﬂasmaﬂmaamnmﬁs}wmwaﬂﬂamﬂ

6.1.19

wiam.u‘u%@wmmmwmmmwm% WieUszlemilumsquandnsdadmendansduey
Tneuuuenanstudiunn o Juusemesen

yauszsnanaAauiames 31U 1 9a

. uhgUszsnaranan Microprocessor fTamuanunsogeaniiosnii 3.1 GHz

) %ummmwammamwam Hard drive wunalitissnin 18

. wmﬂmmmmﬂsﬂ RAM ‘umeﬂuuaamﬂ 8 GB

. mhsAnuvaIniaLandHa e lidesndt 2 GB

. qenmainasuuuminalitesndt 2158

. iefesdsadlrvunalsifosndn 800 VA /450 W d1uau 1 1ATeq

. sEuUUdRnTs Window wuuiidudvigndos

-~ oo B N

6.2. yanATaUdIUMINTAUTY 10 uae 50 Alaladu uuuitnes wienymiuteya dwau 1 9n

6.2.1 gunsalinnmbisusilnguaninafeszuuilnea vum 10 KN
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2. mmamaa%’uLLauéf\uﬂ'mmamqlﬁmaﬂhiﬁaamf@ 10 KN
3. aamsammmmama&nmma ANUNATEIU UNF 3/4-16 _
4. dlugeuifivu Calibration certificate LLaumi'ms,wmmwm&;LLiqﬂUivﬂvmimaaum
6.2.2 gunsalinAvisbusslasuaninaiiesuuRanea Yum 50 KN
1. Tassadedlidnuasfiurawnuiunse wuna 8-1/4" {210 ui.) wiemnin
2. amnsasesiuazsuAwhousildgalitosnin 10 KN
3. gwsaRnsendsdadl muneTgiu UNF 3/6-16
4. Hluaeuiivy Calibration certiﬁcate'LLazmiwrjﬁﬂuﬁmmaaLiqﬁUigﬂSﬂmﬂﬁauﬁ's
6.2.3 yaAasilegunsalfaviseussuuudiannieindwiaslusunsuiudeya
1. gathufinuazuanmadoya (Data logger) ‘
o ¥y UsB2.0 lumsieusednm

as

e fpadyarusinulitesnd 4 desdygnm uazannsavenaldlitiesnda 16

at

Wedtynne
o YufamoinTudlitaus tHz fs 20 k Hz (1 84 4 desdayaod) VieRmn
° mmuﬁqmmmmm 0-40 saFwalded wIafnI
e Tduvasdrelu 5 VDC by USB bus power %3a AC adapter
o Ssinsaudenseud 140 mA wdetiesndi (5 VDO)
° 'ﬁI‘UiLLﬂium‘uﬂumimmuiumwﬂaumma‘snuLﬂiammm‘lmam%ﬁmmﬂmwam

o umm%’lumﬁﬂa\‘lﬂu Directive 2014/30/EU (EMCO) Lag Directive 2011/65/EU
~ (RoHS)

® Lﬂummﬁa’fmLLazﬂ'uﬁn‘ﬁagamn AMTULND HAY ARTULAINTTUTRaT IR
TnensalnesoraufanesaIugunnTYiny

e ilgunstait 10,000 lulasawmsu uaz 50,000klAsansy videnin
® i1 Gage Factor: 2.00 wsaRn

® ilAn Range Accuracy: +0.39% FS 38R

e A1 Non-tinearity 7l £0.1% FS w3ofini

=t 1 4 N = 13
o i uAluBReaUaUDY DC 04 2 kHz weaRnI

2. gunsaiiauirsusauuudidnnseding vum 5 KN
o Huwuweidmiuinuss vanauasiic igeaalitosndn 5 Alathdu
fin Non-unearity 1 +0.05% RO

- o
' i steresis '1/1 +0.05% RGC \;
o m-c;ﬂml S
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e iien Repeatability 1 0.03% RO v3eriaunin
fiAn Rated Output 1 3 MV 0.2%
aunsnlour Excitation Voltage Fud 1 8 10V (AC waz 0O) 18

fifn Input Resistance 7 350 Tatu +0.5% wiefinia

fiin Output Resistance 7 350 Toviu £0.5% wiofini

A1 Safe Overloads lsitiesnin 150% ,

fuwsgrumateiu P64 (IEC 60529) Directive 2011/65/EU (RoHS)
T ladAy 1 Ke

3. gunsaliavulsussuuudidnusetind aune 10 KN

o \uumosdmiuTaus fanauasils Iigeglitiosndr 10 Aladasu
fie Non-linearity ‘ﬁ +0.05% RO

fiF Hysteresis 71 +0.05% RO

fifin Repeatability 7 0.039% RO ierfeeni

fiAn Rated Output 1 3 MV/V £0.2%

annsatiourn Excitation Voltage fau 1 89 10V (AC waz DO) 14

A1 Input Resistance 71 350 Tosku +0.59% w3aRnd

finn Output Resistance 71 350 Taviu +0.5% w3eafind
® {lA Safe Overloads lhdasnin 150%
o fumsgrumstiostu iPed (EC 60529) Directive 2011/65/EU (RoHS)

o fvhwminlaidu 1 Kg

4, aﬂnﬁmqwmml,mwuazanwsauna 3uA 50 KN
o Humuseidmiuinuss danouasis Wasanlaiiosndh 50 Alatau
®  fie Non-linearity # £0.05% RO |
® dimn Hysteresis # +0.05% RO
e A" Repeatability 71 0.03% RO vievesni
e fifn Rated Output A 3 MVAV £0.2%

e gunsotfous Excitation Voltage Aalls 1 §ig 10V (AC Uae DO) @

® fif1 Input Resistance 7 350 Tatisl +0.5% vieRn

e i@ Output Resistance 7 350 Taviu +0.5% v3afini

© ie1 Safe Overloads litfeandn 150%

o ® fsnesgrumsUasiu 1P64 (IEC 60529) Digective 2011/65/EU (RoHS)
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7.4 Ui@ﬂNNﬁﬂﬁlﬂﬁU‘iam’lmmu 1SO 9000 ¥3otiEUWn LLaa::musmim‘ﬂum'iaa‘umsm w3nsile
V}Imsﬂ‘saﬂmmmu ISO/IEC 17025 accredited repair and calibration facility
NmmwmaetﬂumLmu%’mmﬂiﬁﬂmqmnmaﬂ ma'lﬂ'iumil,t.mma’mﬂ'aLqumsJ‘lu‘tJ‘iuLmﬂ Ing
eHBITY U“ﬁa‘ﬂmm’luwﬂaﬁmiﬁm‘ua Lwaﬂ‘sula“tiﬂum‘mLt,al,ﬂiax‘m'ttma\m’ﬁmmu Tnsuuy
waanstudy a Tudseniasia

7.Awundweuiagaiely 150 Tu tudaeiniuasnaludyen
8. ns3ulsziu
8.1 s~a~L1mﬁuﬂivmmmmiﬂunw'saq‘luuaﬂn'n 10
8.2 szusnaudlu/deuusn aelu 30 Ju wunﬂmmuw"lmuzmm'm“zmﬂunw'iaa
9. MsnmnasinsiasandadandewEua InEResaNTIATT
10. 8u 9 |
10.1 Saulunisnsaeiuian
1) mmawaawmwﬁmmmmiuavmmmammawa ’lﬂﬂﬂﬂﬂim #13tail wazau q dieldlums
gonuay ‘wmaaumimammLﬂﬁaqmwm%uﬂlﬂuﬂmaﬂmuumwv TreuuTing dyasy
Fnvallidosdmmuiiandy u,asggmm::maqmusﬁmmm}ﬂﬂmwLaawmum
2) rastmsdnaudienedeudiiulumungnasifidmusnasens Ideirhumansaiu
10.2 Reuleiiaty
1) ﬂiﬁ’mﬁuavaﬂﬂizﬁm'ﬁu ﬁﬂaLﬂuwﬁmﬁ’mﬂwﬁﬁl@iN"\uﬂ'ﬁl“?j'mumdauLLam‘f}maaLLﬁmﬂ
EBER ‘luimmﬁnaﬂwsa’ta%umulﬂﬁﬁumwmsfu'ﬂ:d |
2) lunsdanouagdin mﬂuﬂﬁﬁmsﬂmwsaaLaﬂmﬂwiauﬂmawmluLﬂulﬂmzm"tmvu"lfa ”L‘w
N‘mmﬂa3mﬂ'§a\ﬂ;wﬁ’l:mmmmuwmaﬂﬂﬂ‘lmma‘lmmim 9
3) N‘maﬂm%ﬂimmimﬁmLtauaaums’tﬂﬁmuwsaumm'im*iﬁm-mmnmaﬂmnwunﬂu
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