d’ @ J a @ 1

v Y
a a 4 a Aa o o =) a
fﬁmsmmamwuﬁ Wq@ﬂi'illﬂ{]ﬁllwu‘ﬁsllﬂ\iﬂuﬂ‘ﬂ’ﬂ’E]'i%ﬂWfJu”lﬂﬂuﬂim’dﬂJ

<3 Y o
wanlaAuNIg
Y A [ Q"‘ o
HIvau WgouAna 19
Sayan AANITUFNAAT UM NG AFINTTU Tas1)

A (= a a ¢ 4 a o o 7
91%1§ﬂﬂﬂiﬂy13ﬂﬂ1uwuﬁ TNFIANTINGTY AT. YAYY DUUAIATHY

UnAAge

a a 4 Y 1] a A o o 4 1 a @ 1 3’
Inerinusiidunisine wganssudfduius sguaeau nu neszulei

= a I Y o a 3 J ag = s A
ﬂﬂuﬂiﬁlﬁiﬂlﬁﬁﬂiﬁﬂu%?ﬂ 6]flﬂ!ﬁﬂTINfﬂ‘i@]§°’I€°'lQ“I/]E)LL“]J°1J’J‘ﬁ‘i’é]\1“lﬁ!§’1 Iﬂﬂuﬂﬂﬂi%ﬁﬂﬂlﬂﬂ‘ﬂ1 Uy
~ ) o 1 Yy Aa us/’ J 3’ ) Yo == d’l L4
Eﬂﬂlﬁu?zﬁi\lﬁTVi‘i‘]Jfﬂiﬂ’f]ﬁiN@]ﬂGl\WlE)i%‘]ﬂfluW‘IEJUf]iﬂ ﬁ@ﬂiﬂﬂuﬂﬁﬂuu ﬂ?iﬁﬂy1u"lﬂ

k4 E4
ﬁ?tlﬂﬂgﬂﬂ]@iﬂﬁﬂ@ﬁ%ﬂ@ﬂﬁﬂ’ﬂ@ﬁzﬂ?ﬂﬂ1ﬂ®uﬂ§¢] @#’Jﬂ'ﬁi@ﬂ"uﬂ NUVTVINTFIUVOINTY

J

| o y a Ao W ' a o 1 = an
NNHAN 3J11%&“uLLUU%WﬁﬂQLﬁ@’JLﬂiW%‘HﬂTi?J{]ﬁllW'L!‘gig‘ﬁﬁﬁﬂuﬂﬂﬂﬂﬂﬂuﬂiﬁgf’w'}‘ﬁ

a A

Ia A 4 4 @ {a 1 a
“M"lumaamuﬁ Lﬁammmmmmiwqa%aﬁmwaumuam maiéfﬁmwmamugmim

&Q

o

fuma iifudugen Augrmsindunaidufundssiuhunas uay fugusndumad
Auiund Tuﬂ1ﬁmswﬁﬂﬁﬁuﬁufﬁm%mm?%’ﬂﬁy 1Rerdomailaennlasdanlsae
Uszneudie vinane idurguéna1e 0.6, 1.0 ag 12 was szezilanionn 1.0,2.0,4.0,6.0
1az 9.0 1WA FUAVDITAAAUINAUNINTUIZAVANVUUUVDINTUADAA AL daud 80,85

< o § a
,90 Llag 95 L‘]J?J{LWUGT AMNUIATTIUNITUADAVD ASTM D698 ﬁ?iﬂi$ﬂ@'ﬂﬁ’:}ﬂ AUNTIYVUIA
@ A a d’d = t; a = d’d = c;
ADNSNUA (SW) , auagnaunuaivuaialIn ( ML ) tazauundginuauaiaigi ( CL )
1 4

~ a J @ a @ = @ av
TaeNms 1o vesiaaauauiumg dizerdedoyannauiteves Selig (1988 )

Y
a J Ay o 1 a @ ' ) '
6],1!fﬂi’Jlﬂi13514fﬂi‘]Jj;]ﬁ'llwu‘ﬁigﬂ’JWQﬂuﬂ‘U‘ﬂE)'igiJWEJuWﬂﬂuﬂg@'l mmmmaﬁ%’n

]
@

Y
AAAINDADUNTA MIATTIUVDINTUNNHAN WU AUHAVBINITNTAGINHIAUDUNGL



Milone AN Mvasaauaunduludumiamilone Januuiuilesniinssas 95 e
MAIFIUMITVADA
Y o Aa a A 3 a ¢ aAav o o
s lumsunilyrimsngadindiauoumiions 11nMsuATIzHIRdNNUS
1 a [ 1 as Ia A 4 1 9 a g 1 o
senNeAufUNe A.a.a Taeas I lundaauud auuuunea’19faaIne a.a.a vosaniu
= "9 Yo o I a a A = ~ @
ACPA . 1 a.a. 2004 wuna lsiagaunauiluauyiia nenlvuianaziug ( SW) Nuada
Tdianuniuivangay MuFiaveIAuINALNI HAZFUATDIAUTIUTINAUN 1d2 927
Y [ a v A 1 Y d‘ 1 a v dy LN 1
ldaanmsngadivesauoundy milovio 19 Tasfinumivvesdauounauiieveziiadosni
9 v 39 Y
§98a% 95 MULIATIIUMIUADAN 1A
A A a o ] 4 1 a [ ] = 9
Wensulgduiiug seriauiuNe Naransznuveamslasuvuaay
1 4 1 1 d‘ A 9 [ 4 1 ~ |d§’ o Y a [
FIUE NA19VDIND A.a.a. WU IlBNVINaIdUigudna1ine Nlvayuszilimaning
v Y Y
N3Ad NUTHUAIALDUNAUNAWD anad 149 2 nuuglnedsAanne
d‘ a 1 o 1 o A a 4? 1 1 =1
Wonasan A1 useanszi lunuiuay vaza Tumuaaainayy UUNe Ny a1zl
v 4 v 9 v 4 v
AUNVIUNUMTIANVUIAANUHINVBIFUAUDNINTIOND HAZILHA WALV AIUAITINY
] o 1 oszl a z
Yo URIgUIna1ane 19 2 uuuglmsanas Aae
A A = = ° ' o A a2 '
WansanSeuneunsanseyilunuiunu tazam TN UAAANIAATYY VUND
Y
AMUUVLNO AT INIAN VOINTUNIIHA TUMINDFS19AARIND MnuuuAsas 191wy wua lu
[ Y [} o 1 J o 1 9 [
wuuneaia v azaausansziiluuuunu vaza Tumudsa lune lTauinni

) o 2 J 9 a Qa/l 3 09; =) 9 ad ~ 9
%1ﬂﬂ15u1!L°]J‘1J§“1Jﬁ1ﬁ§‘]Jﬂ'liﬂ@ﬁ51\W]ﬂ@N‘VIE]iZTJ1EJu1ﬂE]uﬂ5@]ﬂ’JEJ’J‘ﬁiENGIJﬂ ‘Vlhlﬂ

4
@

o = 1 o o a v dy o 1 Y = = v 4 Y a osjl 1
WVIT"U‘L!GLTTJJ AN ITVITUIYU hl.‘iJ‘Vl1ﬂ1§ﬂ’t’]ﬁiNsluﬁUNJL’lJifJUWIEJU AUNITNBFINAANIND

ADUNTA GIHJLL‘U’UEﬂftﬂﬂiJ”IGlSiWHLaiJ"U’ENﬂﬁJVIN‘Hﬁ’N UUTﬂﬁ\iﬂﬁﬂlﬂﬁ%)NVlNﬁﬁ’NﬁiﬂﬂmﬂJ

]
v A

Y
106 AOU 010U — 0. @ N1 NI, 31+ 150 uag ni. 31 + 180 wmwmi‘wq@@a%mmuammﬁam

9 4
nnmMiAadaneaouniadlnuugllni sxlisndiesndt msAadanensuninnnuuuglaiy

a a

WIATFIUVOINTUNNNAI LAz NI B0 TZo2UNLINNTY 11 THNY0INTNTARINHIAY
k4 v
oumilonie 1INMsAaAInensuniadlsunugllmi axlindiosns daunsaadienounia

VINUUDZUMNNIATFINYEINTUNIIHAIY dziuud TluveanisngadandIAuauMilene

P 4 A A £
INUUYUNTNIZYZINNINNUNUU



Thesis Title Behavior of Soil — RC Pipe Culvert Interaction Under Road
Embankment
Author Mr. Anusuk Buasa
Degree Master of Engineering (Civil Engineering)
Thesis Advisor Assoc. Prof. Dr. Chitchai Anantasech
ABSTRACT

The purpose of this research is to study the behavior of soil reinforced concrete pipe
interaction and find out the appropriate construction drawings for installation reinforced concrete
pipe culvert under road embankment by the trench method.

The finite element method has been used to analyze the interaction behavior of soil-RC
pipe. This study based on the drawing was designed according to the standard of the Department
of Highway and standard of the ACPA (2004) , in which the construction drawing was used as
the model for analyzing the interaction between soil and RC pipe. Moreover , the model was also
used to find out the cause of surface settlement of soil backfill over the pipe

In this study , the parametric study was analyzed . The parametric study consisted of
pipe diameter 0.6 , 1.0 , and 1.2 meters , and soil cover depth 1.0, 2.0, 4.0 ,6.0 , and 9.0 meters,
and soil compaction properties of 80 % , 85% , 90% and 95% according to the standard
compaction test of ASTM D698 , and the type of soil used in this study consisted of sand well
grade (SW) , low liquid limit silt (ML) and low liquid limit clay (CL) , and type of soil foundation
consisted of soft to medium soil foundation and rock foundation , which its soil parameter was
based on the research of Selig(1998) .

Result of finite element analysis from standard drawing of the Department of Highway

indicate that the cause of surface settlement of soil back fill was under standard compaction



embankment of the Department of Highway which did not reach 95 percent according to the
standard of compaction test.

Result of finite element analysis from standard drawing of ACPA (2004) indicate that if
soil backfill was sand well grade ( SW ) which had suitable compaction density for the type of
soil foundation and type of soil embankment , it will decrease the surface settlement of soil back
fill but the density of the soil backfill can be less than 95 percent of standard compaction test.

Result of finite element analysis from standard drawing of ACPA (2004) indicate that
the value of the axial force and bending moment found in RC pipe were less than value from
standard drawing of the Department of Highway

Result of finite element analysis indicate that bigger of pipe’ s diameter , the less surface
settlement of soil backfill above the pipe .

Result of finite element analysis indicate that the axial force and bending moment found
in RC pipe will increase by the soil cover depth and pipe ‘s diameter.

Results from field experiment test at Route No. 106 Turn — Lei Highway Project
sta. 31+150 and sta. 31+180 indicate that after constructed RC pipe by standard drawing of
ACPA (2004) , the surface settlement of soil backfill is less than those of constructed by standard
drawing of Department of Highway ,and the surface settlement of soil back fill which
constructed from standard drawing of ACPA (2004) tends to decrease with increasing time. On
the contrary , the surface settlement of soil back fill which constructed from standard drawing of

Department of Highway tend to increase with increasing time.



