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ABSTRACT
The objective of this research was to study settlement of bridge pile foundations from the
dissolution of salt layers on Highway No. 2229 Km 4+075 and Km 4+285, Kut Ruea Kham Sub-district,
Wanon Niwat District, Sakon Nakhon Province by the finite element method using Plaxis 2D program to
compare with data in the field. From a study of bridge settlement in case of hole formation in salt layers,
it was found that vertical settlement caused cracks at foundation head beams due to tensile force
between collapsed bridge floors with difference. Horizontal soil movement caused bridge pier rows 3 to

6 and rows 8 to 11 to move towards bridge pier 7 and shear force in the piles at the original soil level.
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Settlement analysis by the finite element method revealed that the hole of 47.00 m width caused the
highest bridge surface settlement equal to the value in the field. Comparison of subsidence values It
was found that the vertical subsidence of the road had the highest subsidence value. Next is the bridge.
with maximum subsidence values of 0.73 meters and 0.66 meters, respectively, and calculated as annual

average subsidence values of 16 cm./year and 14 cm./year, respectively.
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A9 1 waslasvnaranaunsnIAny T ueanduwile vaalsewalng (Suwanich, 1986) [1]

Siwadol (2019) [2] IévhnsAnumangadimesiimemnsiiegluiiuiiteaninanauas Induiniiug
fifinsguiindennlfafudusnyiuindedust lumeaisnoiay 2229 aeu naidern - thuss s
Alawnsd 4+075 s 4+285 lneidnldmunudeyaniansdmatuiuaseuauituiinismadannsadou Soil
profile uazsIuImToyausIMINIAFITiiIMsIINNsdsIavhsEiy Profile Fafunisvinssdumauus Center
line vInsAnwInInIadlvesiimalaelivguflsuszaunisal aun1sues Peck (1969) [3] wWisuiiguiu
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ansavihweldlndifssiunsinismiaivesiamaluauiuds 95.00% wazanunsaUszfiuanudnvostaalng
Iewirfiu 42 wns

Siwadol (2018) [4] l#@nwingfnssunismgadavesianisainnisagatgvesdunde ieldluns
Ussiliumudemeasiatusedulassadions fetsluluidaumd Tagldlusunsy Plaxis 20 Wisuifisuiu
Foyanismgamluauiumuimualngsning 46 was g 2.5 wms fszdunnudn 42 wns viliAnuganismsa
siamdlndiAssiunisdsiad 2560 fis 96.10 % gldan R® = 0.961 uazi1 MAPE = 12.45

nMsfnwmavesauneednsiuazanudnesszduildiy uandidiuinanunte (W) way
mnudnvestnse (Z,) aufusinnuauuunauazgusisvesissnsngadiidomis Weanuniswedwssdien
touniarmuvestudumilelnss (W < D) Insstuasfimangaiusidinsdiafiosninegfautas funnudu
Mnanumvesiumilelnssiiiingedu uidoanunirsvednssdidmnniianumvestufumiolngg
(W > D) Inssiuasfimaadauuulaifiadosnm

esnnlud 2561 nsuymaadlévhnisudulssauuiingadlaeneairaduasnuiasidanisasas
¥ 2562 Tngldfinsiiudeyanismiamvesarmulinndvdanndanisldnunuiasmnuiinsmyadigsand
Fmisnasiaasmuduil 7 Yarin1smindagean U 2566 167 66 wuims nisAnwluadsdandumsfinm
wefnssunsmafivesgIuMnaLiuagmuINNsarasresiuinde nadiAnw Mearmneay 2229 nou
NATEA-UIU 581319 N1 4+075 T nu. 44285 seslnluddfuudlagldlusunsy Plaxis 2D wWisuiiey
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1. WefnwmgAnssunmaniadesgiusnianduaznuainnsasaisvestunie lumaans
VINBIaY 2229 92958WIN i 4+075 fa it 4+285 dhuanaiFedn sunenusiing fwmieanauns
2. lefnwdnuuzmngafvesguInaiuas Nt uR eIy eIl luiBau oy
Tdlusunsu Plaxis 2D wWisuisuiutoyanisngadiluauiy
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1. iusausandayan1sngafivasani
Foyan1sngadivesaenuliuanisnisvisedu Profile WWunisvhszduauuu Center line vos
agynuiieliuAsgfuiiuasuuasnendsnisieains wmihivesnsumevandldiiudeyanismiailuauy
A 4 Bumsifiutoyanimiadvesagmuniuiin Center line vesazwuiisiusalidle U 2563 - U 2566
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mwil 4 maiudeyanismniuesasniunuuul Center line U 2563 - U 2566
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2. winfimaslasadietunis uazdminiivesdmiutuiugiunn
A51991 1 Lﬂuﬁwmiw:ﬁLma%&uaﬂﬂsaa%ﬁqﬁu%ugmmﬂ Aundlerundanniawdanu L) wuan
MInsulasNarldannnsnaaeu SPT. Siwadol (2018) [4] Aws iimesuostannda(Salt) wazdufiunsie
(Sandstone) ldaneuAdeluedin (§an uazanz, 2546) (5] AMsnsdLTages (Budhu, 2000) [6] mduUszava

usssumudluanneann k, wlaanaunisidelssaunisal Uaky ,1944 ; Meyerhof, 1976)m([7-8]
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assd 1 emnsfiwesdmiuduiugiuan
parameters Name Stiff clay Salt sandstone Unit
Model Mohr Coulomb Linear elastic Linear elastic
Material Behaviour Undrained B Undrained A Undrained A
Wet unit weight Voo 19 21 25 KN/m’
Dry unit weight Visay 15 - KN/m’
Cohesion Cc 313 - KN/m2
Friction angle (I) = = Degrees
Dilatancy angle \V - Degrees
Young’s modulus E' 21000 628500 1340000 KN/m2
Poison’s ratio Vv 0.3 0.25 0.25 -
Horizontal permeability K, 0.000039 = m/day
Vertical permeability k, 0.000039 - m/day
At Rest Earth Pressure Coefficient Ko 1.21 = -

91971 2 Wuimsfwesvedasaindunsildsivsunnanglewugihnsesnwuulassadiady
N4 2559 NsuMaviade AlugdadmsuTantuiimueailadreuninuwazadnidiuiives wugidilag Freeme

(1983) duanlugdauazdnsadn Tiveswestuiumsiungn Jusesiummu JuianAniden “n” uay Fu

AuauAunsldnuuITeves South African National Roads (2013) way 1uiduanaudfvesiuLsiasyiinile

9nuAdn Navfac (1986) [9]

A197197 2 AR BSENNSUTULASIAS19TUNNG

parameters Name AC Crushed Laterite Selected Earth Unit
Stone Material Embankment
Model Linear elastic  Linear elastic ~ Linear elastic Linear elastic Linear elastic
Material Behaviour Undrained A Drained Drained Drained Drained

Wet unit weight Vi 23 22 21 20 20 KN/m”
Dry unit weight Vi 23 20 19 17 17 KN/m
Young’s modulus E 500000 250000 120000 30000 20000 KN/mZ
Poison’s ratio ' 04 0.35 0.35 0.35 0.35

3. MIAATRININIAAIVRIHM T InluddRiud
A1sAnEILaETIAsIvi 98vn133iAs e A asTUsunsa PLAXIS 2D (License User name
Pongsagormn Poungchompu) tnglddnuaesusuuvasiaym Plane strain Tnesrasstulassadraonmemny 19
Ammiwesdmiuiulasedimeamumnsd 2 fuiiugiusinsiaes Ingldmslmesdmsutugiusnay
m15197 1 wagldinuantivesTanasnuasuninaiumdnaiuaiio PLAXIS 2D Aiasigvinadiliszune
(Undrained analysis) Ymiinasanne umivug Standard Truck and Lane Loads 14mnu AASHTO (Standard

and Specification for Highway Bridge) [10] Wa1584 L UU H20-44 way HS20-44 unlalun1siiasigvd1usu
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Deformed mesh |u| (scaled up 4.00 times) (Time 1675 day)
Maximum value = 0.8079 m (Element 3106 at Node 55622)
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Total displacements |u| (scaled up 10.0 times) (Time 1675 day)
Maximwm value = 0.6563 m
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4 >

Total displacements |u| (scaled up 10.0 times) (Time 1675 day)
Maximum value = 0.8079 m (Blement 3106 at Node 55622)
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