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Study on the Lateral Resistance Performance of Railway Sleepers

ARyl FTNIWINUS

a o

DAUY

-
s &

5.

£

Iwyadha

@

FNEAND ¥

UNsLAG

t1

2197155971UFAW : 561 AT YUy UAUNYTNY, KA. 03, sead nuluus

Qo

AMAIPIEINTTUIYET ANLIFINTTUAFRST R1AINTEINMIINL A

UNARYD

Tuilagtiuszunudanessiulsanalnedidunesalwiiome
fifianueannadn 4000 Alawwas wagilamisesaWidems
dulnaiudiAnmnanmauisuudasaniwetna nipaae
Tansauluileqtiu iy maniseisnesalnldsandison
Wyad  9.UATAIEITUIY \diofiaunauanaN 2567 1Haean
anweIMATsaudn Tennamadinaazdnarsesa (W
TAeTaymaeds (Rail Buckling) {uisingaseifisiesa v
innsidegunsedaibualudruineduiownainusedad
\AnTu dratlaymdnat msFnwmaussiumuneduing
UDINUDUTDITITA NS UL aDeEAWN1eTa (WU
#ulsynne (Ballasted track) Famsanwnfiesiidutigsisuie
#AsAaNsarilHn1s g9 Taseasemesa Wy v
Tsan1e (Ballasted track) ﬁammﬂﬁmuﬁLﬁumnﬂﬁuuﬂm@
Fauesalumsingesnvnlasiadianieas

AE1ARY 1 LSIAUMUMSAIUING, 51961

Abstract (Subject without numbering)

Thailand’s

consists of over 4,000 kilometers of track. A significant

Currently, railway transportation system
portion of damage to the railway can increasingly be
attributed to climate change and global warming. For
instance, in May 2024, an incident of rail deformation
occurred in Ron Phibun District, Nakhon Si Thammarat
Province, caused by extreme heat. This led to a
phenomenon known as rail buckling, where the railway
tracks undergo lateral distortion due to internal
compressive forces resulting from thermal expansion. In
response to this issue, this study aims to investigate the
lateral resistance forces of railway sleepers by
conducting model-scale tests on ballasted track
systems. The findings from this research will help
develop strategies to extend the service life of ballasted
railway structures and reduce the frequency of

maintenance needed.
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JUN 1 anuduiusasusvisnuaiiiniuserdne Concrete Sleeper
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AU TUANTDITIN

Togfi F A9 159594 (total force), F, @9 LLS9eumuann
wseLduanU (Frictional Force), F, @9 Ls9anusduniaiLss
AA (Bearing Force or Pressure Force) Lag F, A9 LL3991ALL59
AanaaLsaasy (Elastic Force or External Force) [3]
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1. Single Sleeper (Tie) Push Test (called STPT)

2. Panel Displacement Test

3. Mechanical Track Displacement Test

4. Continuous Dynamic Measurement of Lateral

Resistance [2]
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2.2 A1SYUNINITINNTTY

2.21 Yladufidenasinuse Lateral Resistance
Yadufidenasiownss Lateral Resistance tHulUmuaune
LLamTugﬂﬁ 2[7]

U7 2 ununfinaneilasufidenasnailss Lateral resistance

il g1

(Guoging Jing and Peyman Aela, 2019)
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223  anudnuas Ballast

anudnues Ballast manpfe anugaasiufinlsameiiagls
snsalnlayaInng negaunaaULaziufasUiRn1g wud
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Setinzas Tnuanuisuyne Selig way Waters nanaliin gos

1B9ANNENLDY Ballast Amsnzaufunsyinauasfaanaday)
fiUszanen 150-450 TafLUAT 91nN19819I9U8N Zeng LLazAaly
WU MSANANUFADD951991A 100 I 200 Tadwwes vinlH

WSEUARTNNDRNHY Ballast WAnTuES 120% [6)

2.2.4 111U Shoulder Ballast

131129 Shoulder Ballast {ip991nnMsdpusaUALDUTDITI
e Ballast Shoulder ¥ lHa11150L RN WSIEIUYINUTINeFILTNg
yoselaTagnsusiniinues Ballast Shoulder fanuunadi
Tnajiu dmdnnspunesaWosasasiuuassady uuzh
Wianunisiusiuas Shoulder Ballast a5/l 350 fiadiuns 11
us19nT9LLarsalAe [4]
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AUDY Crib Ballast MuNas 11398109 Le Pen lag Powrie
Crib Ballast
FAUMUNIUINYRUANTesIe Crib Ballast fsiuddey

A8 3L AgIAU LTI YA UTEHING AVLLTS
(37-50%) @DLLSIEIUNMIUYIAIRINGTINANG  ASLAN  Ballast
FEMINNUDUTDITIAUT IR UVUDDIAUDUTDITN YN LA LSS
FUMUANLLLILNUDY Ballast winTy 100% Tumendudy
Crib  Ballast

Waaufinessedn [5]
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P5eldpgafiusAninn  MsuRseiignysrasdifinanypaing
sorhadedu  hlFAausuRsanunsludniy  Sedwe
TrgmsesannuaunsalumsiuMuMsIAaUAUe IUDUS19
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5995°9UUY Standard Gauge tplaunsadansaninzasaly
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msads LVDT duflugunssififianuwiniigadunsinns
LARDUATLLLENATY  LAZENINSaATIATUMSIEDLLUANUDY
fumdeldazdonlusziululasuns msaadasuannisiden
fumilefimunzay ndenniuswhnstadeueed LVDT fu
TasedansalaseaseupsLriunaaaudle Clamp %3a Bracket
wWialisfuauwazliifansduasiiouaenaaay AIULAU
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wWhAuszuy  Datalogger unszuaumsddayiunmsiauay
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Buannsden Load Cell §991nn15MAae@nInIsInAILSS

asﬁ 0 — 10 kN snsiuvinsiings Load Cell Tlugunsed
useazaernulagnse na@nfinge Load Cell menawdd
funpndaludensiansdomaluin  Tasldmedayamenn
Load Cell sintinAv Datalogger ﬂwuﬂaﬂﬁuwmﬁﬁmuﬂ Fadas
astaFauANMindulfuaesTLY WL Anudumuraanaia
sl Excitation Voltage LAZANTHIALAL (Gain) 189
wipesudyana dnidoudaifaudon ArfpemsUTugud
(Zero Calibration) Laz@5998dUAINISADUEUDNLRY Load
Cell 1msarnussiingevihase Windumsnagay Datalogger az
mihfAuadananwihildan Load Cell wuusaiiias
mutenadimnue) ﬁaaﬂaﬁfﬁmmsaﬂﬂﬂ%Lﬂi’lxﬁﬁhmm
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U7 6 Load Cell #l#lunsnaaas
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Tunsthasnaans  azldnsmiluansanudurussenitals

Force (kN) fUszazSIAaauTisHUDY Displacement of

Sleeper (mm)

51 AsatAserinualudiuvae Bottom

z

=,

S 06 @TEST1

2

) @TEST2
TEST3

0 2 4 6 8 10 12
DISPLACEMENT (MM)

;nJ'ﬁ' 9 AnuFNWUSSEHILSY (Force) Auseuznsiadaufivawinau
5951958l (Displacement of Sleeper) tun1snaansanua 3 asa
YDINUBUTDITINTa (WADNASA (Concrete Sleeper)

nAsUELLL  ezftuiinsianmsneassis 3 ase
Wululuwmadisndn  Asludidunsiwesiiasiiuuns
usefinn  ipsnnruendaumulifinsiedondi  wsdinfege
Wil ﬂ%@g@ﬁmauﬁmﬁﬁauﬁuéﬂ useitAnTuazsuafily
598 9 WipNAUASIAADUTIUD LD T lumsnaassiifums
neaDILULAififAuegdminwpmupusasesaln (i Crib
waz Shoulder) Y usedumuiAa TN A Fumedy
Tupsnuausaigmeaigawingy fausedunuiifatuiy
fnamMnnTnYDIHUUSDY

ssalnfinariuasunfin Tapihwilnussruausnesesa W
szdanalaspssalsInafisyasgiusaesuduas Seldun fu
#1509119 (Ballast) g usedenaniazidnwaziiuwnsenseyinlu
WA uaznsrapanlsIAemLanaNTRvaeiaa
soesufumnseduly Tufitde u Tesfinfigniiudonuausas
51950 (WinezAnussdumudalsyuatiounsadunnu
SERINRUALRLDISDIT19a [N Feazdumunse i uiives

$UDUTDIT1950 (W (T
14
12
0.988
1. 0.912 0.907

g mTEST 1
w 08 W TEST 2
&
Q os WTEST 3

U9 10 ASIWLLYINLEASLLSY (Force) 1An1SAaneyiy 3 AsS

AnTHAINLN 9zldusuniyanMmaapre 3 A9 pyfl
0.936 kN @ausefilfannn1sneaneazilssuiaiianunsadnuniy
AAaTN Tagusedumuiiazanunsatiunduialag sy

1unuasruauLduLssUnd  (Normal  Force) Lianian

FudszAnsusaduamy [Baeaunsenuaned
f =uN

oy f A2 wsaduamunsausednumuiialy (1055 99
fA) p Ap AFuYsEANSILSILFYANUL Lag N @ Normal force
uvdlApimdnupeuausaesesa N Ferususaeraunsadl

intinagfl 200  Alansu 3o 1962 fiadiu

936 = p* 1962
1 =0.48

TamnaumMsiuDuesldrmdulssansusafoamusyi
0.48
ApunFATinu U nuiFnssumesall  (@nun@evailuag
0.4 - 0.6)

Feanfldindadoylugiwasiandssanfivegn -

52  msimseidoyaludiuwss Crib

25

eTEST1

LOAD (KN)

erEST2

eTESTS

3 B 10 12
DISPLACEMENT (MM)

FUN 11 AnuFuwussendnase (Force) AussyznsiAfauiuamuau
58951950 (W (Displacement of Sleeper) Tumsnaanayienun 3 A9

YDINUBUTDITINTa (WADNASA (Concrete Sleeper)

0.8

0.6 o Test3

LOAD (KN)

0.4 o Test1

0.2

0 2 q 6 8 10 12
DISPLACEMENT (MM)
JUN 12 Anuduwussendnase (Force) Auseaensinfauiiuaemuau
58951950 (W (Displacement of Sleeper) Tunmsnaanayienun 3 A9

YDIRNBNTDIS195a (WIET W (Bamboo Sleep)

mﬂﬂiwwmuamiugﬂﬁ 11 wae gﬂ‘ﬁ 12 Fanuausassesaln
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;51J°?|' 15 A5 LEAIAMUFURLSSERI1eLSY (Force) AUszaznsimanuil
PDINNDNTDIS19Ta (W (Displacement of Sleeper) tun1snaans
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$UAUsDe51e e lfRusaeme (Ballast) Lﬂuiﬂ@ﬁiaﬁums
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Wagnulasgunseegeans P lRAuspes el AanuaIUnsa

MsFumMuMseianfidunnliusdoy g  Fevihlfusedumu
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Displacement (mm)
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G?'lumuﬁgmmuﬁfﬂmiauﬁu wazlimiiaudunseinsneans
31 9 TapmsiAa Hardening azdemaiduagnamnn Funald

NANTINALFNNANTNAADIUDINRUDUTDITI950 [WADUASA
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