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ABSTRACT

Generally the construction of buildings on compressible soil
such as in the Bangkok arca the load of the buildings is carried by
pile foundations. For light buildings the use of pile foundations is
not economical, This thesis proposes to study the fange of application
of ground beams in lieu of pile foundations as foundations to transmit
the load directly to the soil for the purpose of reducing the
construction costs.

From the analysis and design of ground beams as foundations by
using the Theory of Beams on Elastic Foundations, the Theory of Soil
Bearing Capacity and ground-beams-as-foundations loading tests, the
results of the experiments showed that the recorded settlements, the
computed soil reaction, and moments were in accordance with the theore-
tical values. Further, the use of an allowable soil bearing capacity
of 2 tons per square meter for an isolated ground beam as a foundation
was also very safe.

The results of the comparison of construction costs between
ground beams as foundations and pile foundations showed that the
construction costs of ground beams of a 4,00-meter span as foundations,
carrying the point load at midspan, were approximately equal to those
of pile foundations when the point load on the ground beams was

approximately 12 tons. For the load less than this limit,the construc-



tion costs of ground beams as foundations would be cheaper than those
of pile foundations. For example, if the load on the ground beam were
less than 5.50 tons, the construction costs of the ground beam as a

foundation would be about 40.0 to 50.0 per cent less expensive.



AAnrTulre s

V!J

4
‘lun'mfzmuammuwum 70411 uwuu?mmrm ol TD9HENTAIAT Y
o7 1050 3299 2A9ATH a7 quse ﬁus JUR ua"mmuzjmmu WAgHAR

itla Audaz a1 lums e sitown Flunranged neURR wazmslanma

v v

-
las ‘B’AJ‘IIQD"IT‘H\BQ'D@ML]JIJ an'nwwm 7 mﬂmvmmumm“ﬂﬂmmﬁlumsmms
Yo '

U azgmru M A01RN ﬂmanu Tmog mwnmnmml@ﬁﬂmmmm NBgoBALLY

ﬂ/ 3/ ] ]

nEaLImMAUNT o tmviu'mmmmmﬂgmmrvmammnmum'lﬂfluﬁ airalonunad

iN

Ursans aAnNaT



AR ESTRL!

o 2 )
Wﬂmmqu'{’lmﬂito L LU ®e e o000 LR ®®es s LA LN ¢e 0 LU

UMﬁﬂUﬂflﬁHqé‘\’ﬂqu. Seooe L LA LN LRI L L . o0 LI o 00 LU

aanj?“ljjzﬂq” LI LN LN LN L LN LN ] LY L LA J e o0 LN

Tquﬂq?ﬂqjq\jﬂ?:ﬂﬂu-.. L) . v LR ) LU ] LN LI IR 3 LN ] L ] LN e %

Tﬁﬂﬂquﬂﬂrznﬂuo. L e 00 oo 0 L ) LN ] LR ] o0 LN e % * % LU

Uy '
ﬁwaﬂmﬂﬁ‘luqmjﬂq\j ']..' L LN ] LI L LA L ] LN ] L N L

-
1w

i

1

2

lmu.’]oooo e LN L LA I LU e a0 L L LR BN ) e 0 L

<
1.1 ﬂ’)']uluu“qﬂﬂ\?ﬂwq LR N ) e 0 L . LN ) LR N LN ) L

L
1.2 ﬂ')']ul‘]\]uu']ﬁoluﬂ"fa'?ﬂ.. 960 ses 200 000 00 S48 eses
s

1.3 MUIWIDIMTIRNEITLG ot vee don vor aee oue

L, o
1.4 ?ﬁﬁquUﬂqj"}?ﬂ... L L] LN o e e e L LN L 2

~
v'quaooo LN ] LN ) L B A LI . s e L ) LN LN o0 e s 0
& X o o “ -~ a <
251 ﬂuuagﬁuLUEQﬂuﬁﬁuIUnﬂTQlﬁIﬂ:ﬁﬂﬁUﬂﬂﬁutﬂugﬂuiﬁﬂ 3
2.2 Differential Equation of the Elastic Line ... ...
2.3 MIMUUNANADAUMIY Stiffness 1097 WA DU LR

‘ﬂﬂqauci LN ) s e 00 LN ] L L e e e e o L ) L ] L ]

2.4 The Modulus of Subgrade Reaction ... ... cee ses
1
2.5 nwsmgﬂmqmﬂo%uquﬁnﬁamugu,(Elastic Settlement of
Folmdation-) L BN B ) LB B ) L e o0 e o0 *® o0 L e o 00 LN ]

2.6 MMINMIAIUUMAUTBAR (Theery of Soil Bearing
CapaCity).. LN ] LN L L

4# o %
LﬂJﬂduﬂuaZ?ﬁ?#q%quﬂﬁIWﬂﬂﬂq.. uk Sen Bin WEE ati s
4441”
3.1 LATOANBN LT LUMINAGB .Yy bt st aan el L -

" v
3,0 Qﬂﬂﬁ1%1UﬂﬁTMﬂaﬂd;.. TR AR 5 o e D

wun

=2

10
12
16
16
17



U

'
3.3 MIDDAULLAUADAUI TIUASAUADAULO TUA. . s oes ves vas 17

v ]

3.4 MIATNANNBAULDIUNNAUTUNIINAGDG, oo\ ous vur L., 23

4 ad ., 5 »
UV!VI 4 ’Jﬁﬂ"llUUﬂ"ITVIﬂaﬂQLLﬂ:CJﬁﬂ'\JWﬁﬁﬂ\?... LY L) LN LI ) LI LU 25

14.1 Plate Load Test.\.. LN ) c 00 00 e o0 L B ] a0 0 LN N ) LB B I ) 25
4.2 MIVPADINMANIATNRU e s vus ves ven eer vee aer e 26

v ]
4.3 NINAABINT TUIUUNTBIAIUABAULRIUAN our ooy vus ous 27

4 P
WA 5 MIFATIZNUANTVNGDS ., o es et L., APl VISR R
= ~ o -
5¢1  MTLUTUULVHUUAMINNABINIMGYN. s ves vee vee woe ou. 28
( o
5.2 MIATIZINMTINZE9ARO AU U M RaRd . | i i sin BT
1 { ] v

= er
543 nwitﬂ?uummunxwﬁwﬂwn@a:wagwu:wnuuuﬂquﬂaﬁunugwu:wnunu

lﬂ')l%u... L LN ) S0 0 see o000 ®s 0 e o0 e 00 L LR 39

- A ¥
i 6 ﬂ{ﬂuanﬁio@uua:malﬁuﬂuuz... o TSN (RPN SO PRI e .
ui?mqqﬂjuooo L N "0 0 L ) e . 0 LI N ] L O L ) e 0 .00 o0 0 LN 49

nqﬂuu.‘)n.. LA L L L LA LA LU e 00 LU LI L ] L L 51

U?:aanqjanmq LB LA B L "0 se 0 LI LN L L LN LR LR ] 74



<
AT

3,1
3,2
3.3
4.1
537

5.3

544

5e5

5.6

5.7

TAUNNTANT 9T 2Dy

UANNTNAAEY ACUATITOULANIAMANCIDINT W e ss vee coe oes oo 55

HAMITYNABY ATUNTITOULAANAIAAE TON U, s e ves vue 2w .o 55
v ey = ‘;1” 2, 1
WINRUNNNTBIAWABAUN LT LI §MUTM.s vveee cee wee eon os 55
&
)
uanqjmﬁaﬂQuqﬂ')qutﬁucluau... LU o e 00 L L L LN LI 63

]
> o = ar
HANTAANA S 11T UL A UIAN TYN AR ALY QLY 784 FBU19R WAB AL~
A

W100o * %0 LR * e * e 0 . o 200 LR LU . ® L L ) LI 35

!
° -4 o’ - ar
HAMTAIUIAZL LT LY LA N THNaD I NiMEHYT0e Freu 9n WAURB AL
&

V‘2... L LA LN L e ®e L) .« s et v o0 e e LI ] L 36
. v

& v ‘g‘/ ¢ v 4
nﬁ:tﬂ?uuaﬁunqﬂqﬁiz W09y uaznnleautulums nedsag susan

o/ 4 i
LllmﬂqUﬂQEUﬂUE’\HT']ﬂLLHULﬂ"L?DJ...-.- ® e o 00 * 0 0 LI ) o0 e 42
- e &
TUAZ L OUAM TODALLY FIUTINLTIA WPDAUL We 1o lunTUTs DT ARn, 43
~ a4 a% '
JﬁﬂazlﬂﬂﬂﬂﬁiﬂﬁnuﬂngﬁuTﬁﬂuﬂntﬂﬁlﬁMLWﬂqﬁqUﬂﬁiﬂizuﬁmiﬁﬁﬁ.. 44

. 14

MTLUTHULIULTIAIRANBET 19 SIUTINUULATUPORURL U TINMULL A7

&
L“UJJ... LN ] L ] LN ] LN ] L L LN 2 LA LN LN LI L B 45

| & 1%
TﬁﬂazlaﬂﬁiﬁﬂﬁﬁﬁﬂﬂﬂﬂIﬁddqﬂquﬂﬁiﬁJZNﬁmiﬂﬂﬁ.. 0 0% LA R



Iwunw:5Unwwﬂ1znﬂu

I 2 1

e R ; " A
ANQAUTD AT WNTZNIMBTUAWAMPOM o 0 s ver wvs e wee oo &

o o ¢ o
PANNANRUITEUIN T MU B/B eee eue een see ons soe ooe
B “4‘1”“ %
WUNNARUAB AUV LT LUUSMWTIINITIees cve e woe een o
vv t v
MUNARPDAULD IR 122 #ﬂ%iuﬂwrmwaﬂo.. W AR .

1§
Y T >
n-7 MIANNILATOMNEAIUTINNADY Plate Toad

4,2
4.6

4.5 UBNINNADY Plate Load TeSte.s eee oce cee ooe o' H -9 0
&
anum:ﬂﬂo%ﬁ%uu?t0mﬁ1%mﬁn1:mwaad Plate Load Test LasNITTY

v
UMWUNYBIAWADN . v e vow oue

4.7
4.8
4.9

UaNIINNABY Unconfined Compression Test

' ! 12
[ > (% & - . o
Elastic Curve ua3ﬂﬁiﬂ{ﬂﬂ?ﬂﬂﬂﬂﬁﬂﬁﬁﬂﬂ1Uﬁﬁﬁum [ ﬂﬁ81WU?MUﬂ

coe
' v

v o o L INAS o o o ’
4330 ﬁﬁﬁuﬁuwuﬁizuﬁﬁﬁuﬁ%uﬂUJTﬂﬂﬂUﬂﬁiﬂzﬁﬂﬁﬂﬂQWQQUﬁdﬁ1Uﬂﬂau 1 es's

4.11

e 0 L L e LU LI LN L LN LA ]

U?Twﬂ... oo

! i vy
“ o = S o’
Elastic Curve u@5ﬂﬁ?%{ﬂﬂﬁﬁﬂdﬂﬁﬂﬂﬁﬂﬂﬁuﬁ@auw 2 ﬂﬁﬂqﬂUﬂuuﬁ

Uj?mn... e LN LU LU

4,12 ﬂQWNﬂMWUﬁI V)WduquuﬁUTJWﬁﬁUﬁﬁiwIﬂ??ﬂﬂdﬂ?ﬂﬂﬁdﬁﬁUﬂﬂﬂuVZ )

® e LB ) L N J LI g LI ) o e 0 LK I J LN

4.13 -9 ﬂﬂﬂﬂﬁﬂﬁiuﬂﬁﬁﬂﬂﬂQﬂ?ﬂﬁﬁQﬁﬁuﬂﬂﬁuﬁqﬁ1UHﬂIMW@@G... cee sse

4
541 nwiuumﬂaurqdgnsuwﬂuwuﬂnﬂquﬁaﬂuLuaruuquunurimn.... s g

' | I | v

52 ﬂQﬁMﬂMWUﬁT MﬁﬂdiﬂﬂﬁﬁﬁﬂﬂﬂiﬁGﬂULﬁVUﬁUIThﬂdﬁmTUﬁQUﬂﬂﬂULﬁuﬁqu

Iﬁﬂuﬁ~3ﬁﬂ!1ﬂ0ﬁﬁﬂﬂ&ﬂﬁlﬂﬂ...

L LR LI BN * e L LY LI ) LI

€ { o v”,u
n=-17 nﬂraﬂﬁﬁqUnxnuaztﬂ?aqﬁaahmrunwsmwaaanﬁ:5nu1munﬂﬂ0ﬂﬂuﬂﬂau.

wun

53
56
56
58
59-62

63
64
66

€7

68

70
71
30

46



r s & v '
a@@anﬂmd1%1ugﬂ:ﬂwa 9

g‘!yv <& a
WU ILTianL 4Ty

/

&
AN 29T e By

&

AN 9 TN N LRDAY

Equivalent Weight of Surcharge 1U6Mﬂ77 (2.9>2)

WIQIRBUNTE  Cohesion 704Ry
e 1

ﬂawuanﬂ@agwu5wn5hqu313uﬁaqﬁﬂhqﬂﬂﬂegwu11n

AIWANYT 2 AnSuazagnunody
Modulus of Elasticitj ﬁﬂQﬁquﬂﬂﬁu
Modulus of Blasticity eqnounsd
Modulus of Elasticity epydy

Modulus of Elasticity wﬂqlugn
Undrained Young's Modulus 04 AU
gﬁlgﬂﬁTULthuﬂﬁﬂﬁi T nn

uuﬁﬂuieéhﬂﬂﬂﬁﬁun?ﬂdaﬁuuﬂﬂﬂﬂdﬂﬁu

. |

MUALLTIONT ZAUIIAAUNTA
]

]

«
WUALUTING ML UANL 4Ty
]
as &
WUALLT AT A8 L ANt 4y
: g .
WUILLTIYPR AN LAt 6Ty
waausa luouaravlugunng (2,.6-10)

1
A2 %090 A0 AuA e

2,7183

Moment of Inertia of Rectangular Gross Section

Influence PFactor

a3 A
AT AN TTVI9N209n U Mefed,

‘ 4 4 e
Modulus of Subgrade Reaction ﬂaagﬁuiwnatﬁauuauquu

auNIT (2,4-2)



v
Ko = lModulus of Subgrade Reaction ‘f/ﬁﬂ’?’]ﬁﬂ'\?‘l’l?\aﬂd

= HModulus of Subgrade Reaction ’ﬂ’rN?M
= Modulus of Subgrade Reaction Tuaums (2.4-3) uaz (2,4-6)

K
K
K, =
K B
% &
ke g7 SANFUNUET tAU209R A4, 4,
I

= AMNLNITAIAILAD A
o 4 «
M = UTIROWTE Ly LA
M o= umﬁﬁmwmnmqmumwu

(o}

Mx = lLTdﬁﬂ‘V]? U“’Slﬂ 9 '?'\ﬁUWWUﬂUIIVIﬁUUﬁ'NﬁﬂﬂU (P)
' '
m - ﬂm'\mm"qummmmammn’mq‘meu cluﬂl'ﬂ'ﬁ (2.4+2)

N N 3N =Mlrznenlugns Ultimate Boaring Capacity  IMANMT (2.6-4)
L L}
s o
noo= St By Ml B
P = umMUNLT TYALLUALABRAY

v
P = YImunus VAL Lau L dun
[} ] l &/ v
P = ﬂm']mu:"mquwu'mmuamﬁmmwuwmmmu
Q= urgLaeu
e Y A
Q = LLNLﬁ‘amw‘mqnmemuﬁ@ﬂu
-~ ‘7‘ s: o
= uraigeuirzuzle o vty P
= PAUALVTAA LA TUR LRy

1]
a = waliiferhfuinifemmini = Ky

' = Unconfined Compressive Strength By Pocket . iPenetmometer
a4, = Ultimate Bearing Capacity fﬂmﬁu

%, = Unconfined Compressive Strength ﬂﬂ\‘l‘ﬁu

Su = Undrained Shear Strength ﬂﬂd%u

T o= uredeluimaniaTy

t = arwnuregdnniunofu

t = Equivalent Height of Surcharge Fluﬂl}ﬁ'}‘j (2,6=2)



<5 < a e =
WURALUTILUNL NI TERINILRANL ATUNLADUNTA
]

4 . A I -
WIUSUTINNT VA9 £ LU uIRInTBILT 9L Doy
; - A
WAUT LB U lurBunTa
TZ0ZAN LULUIT Y
1
o/ S A o
720290 lUULIRIN T NN AR
A
T¢ Uunﬁ:mtﬁﬂﬁquuuﬁﬁeﬂﬂdﬂQUﬂﬂﬁUMﬁﬂﬂaﬂﬂQﬁﬁﬂdﬂ1Uﬂﬂﬂuweﬂﬂdﬂﬁ0
] ]
5“U~ﬂﬁ?%IﬂﬂﬁquuuﬁﬂdﬂﬂQﬂﬁUﬂﬂﬂUWWﬂﬂdﬂaﬁdﬁﬁdﬂﬁu
Initial Settlement 909U
: A
rzuz TN a i Reteanunefunssuzln «
: .
Angular Retetion  #in Slope VR RSTCR LTS LEGRLRY
3 ]
Angular Rotation W Slope ﬁi:ﬂ:flﬂ“]
T
Peisson's’ Ratio 184U
Upit Weight 1090
Angle of Internal Friction
Cheractertstic Tength  ¥94AIUADAL

Unit Weight JRIARUNTA



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ

