<=
1NN 6
&
FuTnau

(Shatlow Foundation)

6.1 silamlpssa

[

i o 9 ﬂll 2’/ LY . :’/ 173 1 3‘-\’ ar =
gwmn(Footmg) AT FUUIMIEINAN TATaaF 9 NInNe LmeﬂmﬁuﬂmQmem
1 1 13
wiaAulnense AenRnATIR UTsaeiugIuIn AYsliannauInIasfuinusnnls
laelifinmaaseudiefiarereduligumnuazdeslifianmgpsmasinauteldiia

AHR NI TATIA5

$ 7
g14gnAU(Shallow Foundation)
j’ . ! o = o '
g1 NAU(Shallow Foundation) waneitl §1usndsdnatnszdvfiafu (Df) Heendy
< i o d'y dl :& as @ ot < [P 3 s
wiawiniudunduiige (8) sespusintuneudseenlissdunnuinainsziuinAutlas

YAy 3-4 wihasiuiduiigmaesgiusn (Of < 3-4 B)

 —

<+ O

Usznnaeegusn

ar

Frumnannmudelssinnldniugliussdnemeresdiuinusmn ddsil
o
1.57%R 89

! ] 1 4
J1Aen (Isolate footing) tuguanielifuminussynassanvizenesesiu

e enadugldivdandnia Buvdantiuin wagdauils
4 1

2 gndlfifnunsvreguiuusiaiias
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gnldinunaidagiuuuusieiilas (Strip footing) 1FIMMENAwK Aaugusin
X o ] c} ﬂi =4 9 ] d' ar o
asigUirathdmpannuiuantuwnuetosailiesiullnuanueiaeeaiiung gauany
nfraesgrudunlsidusiaednfiasndrendianununasaiiune

3.§7u59

g1u59u (Combined footing) \lugnusnieldfiiminussynasuavidanaia

v
o 1

sewieall grudaumulunsdiemaniuagndfuuon augrunnineiwiteliaziuens
P B S S VI DR A o 8 wa o
Whuwszgausnlagiibiaies asdrsesdalitugusnauieg indiAesiu
L | ar
4. 5 uafinilauin
- | ar ] = . . ] ) J ar
FUIUANAIUTANTETIUTALUA (Cantilever footing) Lﬂuj'mmnmmumﬁmm
wminussynasaanadevianunefiaginzeugiuinifuminussyniidiessggiusn
1 o o | o [} = 1 b4 = = A;‘l‘ 1 el 4 =
iwasivgudtosrasagiu iu grusinfeginduuoiamnfiv grusnatialliaiios Aed
wialifnfaznands (Overtum) e [Rsdniudasdnlinugiusnduiied Indidasiulaed
<4 A o A =4 o = 1 < 2
A utle (Strap beam) R1uBnliaasnszdLTWMilasTAUIuINYTadawTadaung
(Common) ugaumilsasagiusinis
5. §0UUN

§ULW (Raft or mat foundation) 1ugusenaunaluaflfudwinussmnaaaan
; o L oasy B .
wane i lneasukuunuiinihaqunafiagldfuumdnussynraaaynsiuaesainieiLy
i 1 !
Tntsnnuaaagldgruuniuannisge defvegrusnatisilidedieuiugiumniaeane ns

%’ o = A = J ] Ll J o 1 ar
ni‘zmﬂuwungmumﬂﬁum@amalﬂmnmmxﬂmmmwgmmmaa‘zm‘uLmuwmlﬂ
6.1.1 Mode of Bearing Capacity Failure in Soil

Mode of Bearing Capacity Failure in Soil A2 gﬂLmum?ﬁwmmmq%'uﬁuﬁmq%’u
Eﬂuﬂnﬁu (Shallow foundation) FFuThminnszTnRithauanTasa iRy {super -
structure) Wizt lutunisRananafangn utieants 3 1iim %wag.jﬁumqufé”m&.ﬂu
{(compactness) ajmﬁuﬁma-}'ugwmﬂ Ag

® General shear failure
® |ocal shear failure

® Punching shear failure
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R

dnmouzmaFTRnlut Uy (Mode of Bearing Capacity Failure)
MEANIEATAIMPTRNT 3 BUY 8ransoRansonEsed]
1.n€ﬂﬁ§ﬁus‘ﬁn§ufiﬁﬂguu Dense Sand %52 Stiff Cohesive Soil
lunm'i%uﬁumaﬁ*ugmmnﬁuﬁmqwmuﬂumn iFLBuninmgaa

(Settlement) WranseuRalubwIRe (Vertical deformation) aAnTuluAudA e

B Loadfunit area, g
SR A
: e
insoil Settlement
Loadfunitarea, g
P
Bty
L 7
Settlement
B Load/unit area, 4
_’u

Settlement

5117 6.1.1 Nature of bearing capacity failure in soil
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]
o gacs sy

eiRLLIL “General shear failure” WlunsAtRniRanaARawEa (failure surface)
:‘z b or & g Qs o o = 9 o - g
avaeneanduiuresfuldg e navlldmefuasAulfinannsynseasiuligusn
1 2
2.nstdfg s InAuinetuu Sand Wia Clayey Soil of Medium Compaction
4 = o j dgd 1 a L o cl' o
TuAusesfugusnmilunsalifiannamuiuiutunans finldinnsvgadaiin
A:I AX 8 1 g L% 9 adl qr g
memmﬂlwmﬂmwnn?m'}(q) VILA LT
anmuznmsdtRasmuandlilaadaufiiduduinlugl ndrvmeuuiniaadaud
(failure surface) azarueanInaNlgIun uaaenelldResuasAiuliifianin)aseq

ar

) ] = ai d‘.’ 97 ] qil - dal' :’r - I =
HomuusiFnnsaedufigndiyaay axdaendfialunsii 1 mavduinligusnia
niangasialiiauninuds MlFEnmstesRusunsnaenaadldsinuandls
o gAms o .31’4 r u A . d' ar =] 3 d! =

nsdtRluanezil3anda “Local Shear Failure” Tansmgasaaziinnnawiiaiinis

Wnmdtaumindidnnngn q,
' ¥ AN , ,

3.n?ﬂﬁgwmnmmwuwumuﬂ?zmw Fairly Loose Soil

5 - o d‘l’ dgd 1 9 a s @ a

Tumusasfugusnaulunsidifinonumuduties inldanuduiudaanismga
o nl 9’ 9;% L% a ni' c\' 421’ = o @
paniaay melsisinnssinMiinnanau Ianwnesagy

=

nsatRMINaNaRINISLARBUNA (failure surface) azldinisyaaesAnaaninias

i 2
wzRonifdtiluauarlismelydifiofu uiasiiplsadudunasdddgiumn mavduiu

L
Wy usniianimgadiannn mMsAlR ludneneiliZand “Punching Shear Failure”

6.1.2 Terzaghi's bearing capacity theory

s

45 — &/2

Soil
Unit weight = «
Clohesion = ¢’
Friction angle = ¢’

gﬂ‘ﬁ 6.1.2 Bearing capacity failure in soil under a rough rigid continuous foundation
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>
Terzaghi (1943} IHiauangeldmivlduisl asusiunsalunisfuiminussyn
LY T E 1 1
srdt (Ultimate bearing capacity, g,) 12474fAU fsesfugusnauiedifafnlsagess du
o o lg i ar L - @ v L 1
Aelfladwiugwsndufignonssziumau@naesgiumnainiiafiu (D) Wileendnite
t ar [} = L] ar 1 5
Wiy Aandnsresgiusn (B) agelsinn pantsdimaniendmudigusnauenaas
mMuieguINfigndanne D, £3-4B
. o =l = ar == %’ Ay
Terzaghi wmqua&girﬂﬂﬂﬂmu:Jﬂ')’lﬁ‘mumﬂmﬂ‘nmmlﬂrﬂu {(ground water
>
table, Doyy) BE W szAUAMANIRIgIUTINIlINN AuvinlFAsAnTe sszaLin WA lfine
2
plaaaugnsntunisiuiwlnussynusede (g )
: . & . . . I
Terzaghi w@wuasmngusnAuilzulsneuLy continuous e strip foundation 1%
0 . 1 = Oy Oy i -y g X sa
A| length - to - width ratio (B/L) 33§ usanilA i tndgud Ronsddamiaaulutun
sRefUgIUuMINANINNNIDANNA LTI general shear failure mode wazddlguuan
P
auFg ulunsWmwn bearing capacity theory anail
St <4 5 1] 5 =, |dl ar <4 o o m =2 ar =1
1. Wiewlawiliflilefueefissiuaauanainionu (& “JI") Deszauauan
[l 2
18957437 (D) dazlimaunupiansenuiifinaninminzesiudngasoe effective
. <4
equivalent surcharge AB
q =YD
Y = effective unit weigh of soil from surface to D,
D; = depth of bottom of shallow foundation measured from ground surface

2. iaanauyAgiuandai azhaBams3iTh (failure surface) MAntulydviies
Qqnfiqszﬁuﬁwmgm‘mn (D) &uﬁ@lﬂmmnﬂ'ﬂ shear resistance IBIAUNNNLRINITILIR
Gl ffu HJ nangaafiusansem

3. WuenBoniiRanisie (failure zone) TuduAuls continuous vie strip
shallow foundation 1% 3 g9 Ae

3.1 Triangular zone “ADC" %qﬁﬂﬂ%iﬁuﬁulﬁgmmn

3.2 Radial shear zone "ADF” 4a “CDF” 3451 DE uaz DF lugoulksed
HAAIATNANNNAUAUTIAIANNIS logarithmic spiral

3.3 Rankine passive zone “AFH"a% “CEG"

413 O ey angle of internal friction (D) 9995u



R399 6.1.1 Terzaghi's Bearing Capacity Factors

@' N, N, N, @' N, N, N
0 5.70 1.00 0.00 26 27.09 14.21 9.84
1 6.00 11 0.01 27 29.24 15.90 11.60
2 6.30 1.22 0.04 28 3161 17.81 13.70
3 6.62 135 0.06 29 34.24 19.98 16.18
4 6.97 1.49 0.10 30 37.16 22.46 19.13
5 7.34 1.64 0.14 3 40.41 25.28 22.65
6 7.73 1.81 0.20 32 44.04 28.52 26.87
7 8.13 2.00 0.27 33 48.09 32.23 31.94
8 8.60 221 0.35 34 52.64 36.50 38.04
9 9.09 244 0.4 35 57.75 41.44 4541

10 9.61 2.69 0.56 36 63.53 47.16 54.36

1 10.16 2.98 0.69 37 70.01 53.80 65.27

12 10.76 3.29 0.85 38 77.50 61.55 78.61

13 . 114 3.63 1.04 39 85.97 70.61 95.03

14 12.11 4.02 1.26 40 95.66 81.27 115.31

15 12.86 4.45 1.52 41 106.81 G3.83 140.51

16 13.68 492 - 182 42 119.67 108.75 171.99

17 14.60 5.45 2.18 43 134.58 126.50 211.56

18 15.12 6.04 2.59 44 151.95 147.74 261.60

19 16.56 6.70 3.07 45 172.28 173.28 325.34

20 17.68 7.44 3.64 46 196.22 204.19 407.11

21 18.92 - B.26 4.31 47 224.55 241.80 512.84

22 20.27 9.19 509 43 258.28 287.85 650.67

23 21.75 10.23 6.00 49 298.71 344.63 831.99

24 23.36 11.40 7.08 50 347.50 415.14 1072.80

25 25.13 12.72 8.34

6.1.3 Modification of Terzaghi’s Bearing Capacity Equations for water table

[

Ml 2ak

dwater, 3%

. Aable::

_ Groundwater table 5

Caso 11:
Y = saturated e
unit weight

gﬂﬁ 6.1.3 Modification of bearing capacity equations for water table

46
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Modification of Terzaghi's Bearing Capacity Equations for water table Aannslsy
= . L7 ar g L dl ] kg <l
N 1849 Terzaghi WWaNNN2AIMNANTENLBITZALNN WA UTIBEigs audnandinanseny
safuruiisasfugIusn (Ae Dy, < D, + B) Wnlilumsiwmedanuanunsalunisu

&r
a9

undnussynilszdt (Ulimate bearing capacity,q,) mm’ﬁ’uﬁuﬁﬁ‘@ﬁugﬁmﬁn
Tunsdfu (Modification) W5=7j929 Terzaghi HANTENLIIBITLALEN WA (D)
o ol = € o<
WBLNUAINAN (D)) LAaTAIINNTNA (B) 38951830 A
® D,.< D [case ]
® D =D, SD+8B [casell]
® D +B < Dgyr [caselill]
dej [ 2-." Lraty 1 ] o o= b7
1. natdiirzAutin ldRuaggIndnszALANNANY29§113 N (Dgyy < DY azdeualH
. l'-'dI = 3 = A=i' 1 <4 oy
1.1 effective surcharge LNATUIMNAUNDBELWUBTIUIINAARARI
9= Y1 Dawr + (Yeer = Yw)( D; - D)
1.2 ¢y luwaifaad 1/2 Y BN ., 789431017 Terzaghi's Bearing Capacity
wlaeadl
Y’ (Submerged unit weight) Fusiniu ¥,,, - Y.
d:il (.4 t‘.‘l’ Qray 1 C’ r o =) 1
2. naunszauin WAuegmndnssiugusnlaiiiuanundag (8) 183§ usn
1 2 1
\eszauinsiRuetszwing D, 69 D, + B Aslunseiil 2 [ case 11 ] Hansynuteg
seauinlAAusAanisld Terzaghi's Bearing Capacity theory Hfall
2.1 A" q e effective surcharge 1uaNn15983 Ultimate bearing capacity lal1#5u
HANTEN Aatiuaslusiesilfuen effective surcharge (g = ¥, D,)
2.2 Ay lunalaas 1/2°Y BN, 189&un1s Terzaghi's Bearing Capacity

RICTIRN

oA 3 1 H Qs . . o ¥ r nl'
Y wiaAMwaesiawin (unit weight) ildaNNsMANRREHANTENUTES
&
AN TR (ground water table)uuiLidumsa(inear averaging)sening Dg,r = Dy
waz D, + B uAa
'Y = 'Y, + (DGWT - Df) ('YT_’Y‘)
Y= Yoa~ Yo

' . ' o .
HaNARRIUNAUAT Dy, Rratiandulyifaenwudn



=l o l‘!’ Qran 1 o o 1 o o
3. nedszdmiliRuegszAuAINd1gNUsINIAYAIINNde (B) 2895145N

4 o %’ 1
¥N Dg,, = D; WiaszALURg

fsvALgIuan

184AUlAgN Am Submerged unit weight

=4 y %’ |4=il %4 £ . ar
wan DGWT: D+B PIDITAUVRNBENITAUVAITNRNFIUIINTINNLAIN

nérereegiusn A Y = Y, Tl effective unit weight

Y =y %8 unit weight
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i o ?” 1 d [ i 1 ' o GJ
Wasraun1fiAu (Dy,,) agfissAuasn@niiaiannd D, + B Aansiin 3 [ case 111 ]

& 173
vauunaglifinansznusie Terzaghi's Bearing Capacity asldAnlunsdiil

R399 6.1.2 Terzaghi's Maodified Bearing Capacity Factors

%' N; N, N, &' N N, [
0 5.70 1.00 0.00 26 15.53 6.05 2.59
1 5.90 1.07 0.005 27 16.30 6.54 2.88
2 6.10 1.14 0.02 28 17.13 707 3.29
3 £.30 1.22 D.04 29 1803 7.66 3.76
4 6.51 1.30 0.055 30 18.99 8.31 439
5 6.74 1.39 0.074 kI 20.03 9.03 4.83
6 6.97 1.49 0.10 32 21.16 9.82 5.51
7 227 1.59 0.128 33 22.39 10.69 6.32
8 7.47 1.70 0.16 34 23.72 11.67 722
9 7.74 1.82 0.20 35 25.18 12.75 8.35
10 8.02 1.94 0.24 36 26.77 13.97 v.41
11 8.32 2.08 0.30 37 28.51 15.32 10.90
12 8.63 2.22 0.35 38 30.43 16.85 12.75
13 8.96 2.38 0.42 39 32.53 18.56 14.71
14 931 = 255 0.48 40 34.87 20.50 17.22
15 9.67 2.73 0.57 41 3745 22.70 19.75
16 10.06 2.92 0.67 42 4033 2521 22,50
17 1047 313 0.76 43 43.54 2806 26.25
18 10.90 3.36 0.88 44 47.13 31.34 30.40
19 11.36 3.61 1.03 45 51.17 35.11 36.00
20 11.85 3.88 1.12 46 55.73 19,48 4170
21 12.37 417 1.35 47 60.91 44.45 49.30
22 12.0% 4.48 1.55 48 66.80 50.46 59.25
23 13.51 4.82 1.74 49 7355 57.41 71.45
24 14,14 520 1.97 50 81.31 65.60 85.75
25 14.80 5.60 2.25




49

6.1.4 Ultimate Bearing Capacity Nsgin1s1imthiuyuy General Shear Failure

mﬁ’uﬁwﬁnmmﬂﬂszﬁﬂ (Ultimate bearing capacity, q,) mm%uﬁmm%'ugwmn
Wunsdinas31dR ( failure) Iu‘%uﬁulﬁjmmmﬂum.m general shear failure el
q, = cN, +gN, + % YBN, #7195 strip foundation
q, = 1.3 cN, +gN, +0.4 YBN,, #1451 square foundation
9, = 1.3 oN, + gN, +0.3 YBN, 1%l circular foundation
e ¢ = cohesion of soif
Y = unit weigh of soil
q =YDy
Nc,Nq,NT = bearing capacity factors that are nondimensional and are only function

angle, @
6.1.5 Ultimate Bearing Capacity nstin s umtluiuy Local Shear Failure

mnma‘mﬁ@u?’;’ﬁ'ﬁ’aﬁﬁmlu‘%’uﬁu’tﬁ'gmmmﬂuuﬂu local shear failure, Terzaghi
(1943) uusiiWisuaansi i aonaenansalumsfusiminusmniszd (ultimate
bearing capacity, q,) Lﬂwﬁiﬂ‘ﬁ

qu =2/3cN, + gN, + % YBN, 151 strip foundation

q, = 0.867 cN, + gN, +0.4 YBN, 51 square foundation

q, = 0.867 cN, + gN, +0.3 YBN, 41471 circular foundation
e N'., N',, N’ = A1 modified bearing capacity factor HauduAusuuvul stfumsaiy

A1 o’
6.1.6 THE GENERAL BEARING CAPACITY EQUETION

o or 1 ar E’ ar or . ]
aunad LA ANaINNga lun sfudwiinussynilseda (uttimate bearing
capacity, g,) 99 3 auN15AD

a, =cN; + gN, + 2 YBN,
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q, =1.3cN, +aN, +0.4 YBN,
q, =1.3cN, + gN_ +0.3 YBNy
|14
uannnsdmiu Continuous, square and circular foundations Winulasanta
rectangular foundations (0 < B/L < 1}
cﬁ’ ar 1 [ 15 L - 4=J 1 &‘ = = mand
wananilaunnsaananadlaiAasanAmawnum s asuiat uuRuEaN RN
BEJFLAUAIGAABIFIUTN
-=i-='fv [l <4 % ﬂi Q g £
Tunstiufishisaaiis inclined load Minseiiniugiusndat
Tangufinatnmeinail Meyerhof (1963) Wilawaiuaunistunnlaedregeann
= d A . ] T
AUNNIANTBY Terzaghi (1943) naikialinsnaairgiusnaseguuiugiuaenay
aandialidatnindy Insannisues Meyerhof (1963) (38047 general bearing capacity

7 =] e os J
equation \IesliRail

0y =N, FooFog ot N FoFog Fy + % YBNy Fo P Py

gs qd  qi

X
Tne F_F,F

CS8

shape factors

F..F.4F, = depth factors

qs! qd Mg
FysFyq Fy = load inclination factors
a4 factors sangnawily factors 7 Meyerhof (1963) Faudn i usunsdnaa Terzaghi
(1943)
u@nmnﬁmgu O 224 Meyerhof (1963) £lasinaandas Terzaghi (1943) nanaae
NOufj83 Terzaghi (1943) A7 O = 45 + ¢/2 Azihiuléindn O 284 Meyerhof (1963) 4y
@n91184 Terzaghi (1943) farin Ot azdluastinli bearing capacity factors ( N, Ng» Ny)

wiasuilasnnlisae
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6.1.7 Eccentrically Loaded Foundations

For ¢ << B/6

G

Henax

For e > B/6

Goan '—-22 B'_.{

(a) | (b)
g‘lﬁn’ 6.1.4 Eccentrically loaded foundations

mﬂﬁgquﬂn%ﬁuﬁwﬁnmsnnL‘él“lmﬂuﬁ (Eccentric loading) AT Tataus
Lﬁﬂ’*i!':'ummmunmwmgwmnaﬁu eccentric loading #4984 ﬁ@ms%‘uusw‘éwmﬂmﬂngu
2 Usenas Ae
1) ms‘nsmwﬁmqLmns‘zﬁﬂﬁgmmn‘lﬂﬂijmuﬂ (non — uniform pressure
distripution)
2) mqummsnlumsé’uﬁwﬁ’nussnnﬂsxﬁﬂmﬂls’fms‘ﬁ"mmﬁmguﬁﬂmmmn

a g ' & i [ 1 -5' &
ArrNatsns lumsfulmdnussnusedanieliinnsiuuselditnspud



52

. mMsnszangreusanazin i weInldasinane (non-uniform pressure distribution)
A ’ = ] c: . u‘l-.il = AX o ni’ql
ngusndnenashualiatuase (non-uniform) inszlasmiiaaunagusmnduiid
a j a ] ] [ g ar 1 1 i
uwsansziinEesgud () inlfdautesgunnduiifasfudminunnndAnedauszenyiu
[7] =l' 1= o ‘E" g @ pg o o .d' R } ] dl
mndumlilusanssintiasgud inlidnuinnseinfinnassietisandrAeas

o d' = :&’ 2” 1 o ] 2 ar -5
NITATERNEULTINTEMVILNAT UVIZATUAINAN m‘l@mu

| - j
Opoe = Q/BL + 6M/B°L dwnflussnszinitiasgusd (1)
Al Q/BL - 6M/B"L mw‘lummni mmﬂqquﬂ (2}
' X
We  q,, = WIINTY mﬂgmmnmﬂqmuwmmnwmmaaquﬂ
a. L8 Lmnszmwgmmnﬂmmmﬂumme‘xmmmqw
Q F wminanimpgeasig
ol ¥
M = TuwsMiAsauuugiumn = eQ
¥ 3
e = sTEIERIA U
B = ARNHNTINTB9FIUIN
L = AYINENITBIFININ
WNUAN e = M/Q  adluannis (1) uay (2) azld
-] o i o 3
Sl Q1 + 6e/BYBL §wFumuilussnasnintiaddud (3)
] ar i 1 o 3
qm,n = Q(1 - 6e/B)/BL mumﬂ“’quﬁluﬁLmnivmmmﬂuﬁ (4)

as

@ﬂnaumw (3) uaz (4) wnmfam ﬂﬂ?tﬂﬂﬁﬁuﬂﬁwﬂ!uﬂﬂﬂuﬂﬁ e Gauemdlunsdl an
he =t B6  AxN W qmmL gV
-] = ddgl, ﬂi ]
- N, B/6 LN R qrnin 'wmﬂ‘um NHIEDY ATHARILNNAINIBY

st ldlunsiuns

o ‘0’ a4t 'Y L4 tg o
® anuannlunsTuwinussynanelusanssiuE e
B
Meyerhof (1953) iaualiliis efiective area S1MFLMNANAYINAINITANIFFLEIMEN
i
mmnﬂﬁmﬂ {ultimate bearing capacity) mfaagﬂusﬂnﬁu (shallow foundation) nmetsinns
ar ‘3 i -l [ j
FuwsauLEiaaAud u‘f'mﬁmmqLmquffnmmmﬂ?wq‘lumuﬁmquﬁnmwmgmmnmu
{center of foundation) U plan view
! f el \ X T
NsuA q, 1neils effective area Wlumanuanuansenuainszasiinimud (e) 1894

o N , , o X d
ngen (Q) 1 11lunnsld general bearing capacity equation faemnnstSuaniud (A) U
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plan view %agqu‘mnﬁﬁmulumﬁmmmzﬁ'\ Q) Wiamndeinea effective area (A" Ing
ng
- UFuam width (B) 1ilu effective width (B’)
- 15uan length (L) 1w effective fength (L")
azlf A =B"Lupz A’ = B
%”uﬂﬂumsﬂ?zmmmﬂfa'mmms‘nluma‘i*uﬁwﬁ'nmmnﬂssé’ﬂ (Ultimate bearing
capacity, q,) 1ael4 effective area method
1. WA effective dimensions ?ng'luﬁ"m‘llmﬂ‘ﬁ'

Bl

effective width = B-2e

L' effective length = L

H

Q 3 - 3 ir 1 '
mnuaansziessrudiintuludiiugcaesgiusn W L = L2e uay AnB' =B
Tneliidanlddrfidaasyndns L fu B’ Adladeandilildanimiuen effective width ae9

Jwan

[ %’ ar ar di [ bl 3 - '
2. maRHdnsmluneiudminusenilseas Wagiuanfuusansynasdud (q,)

Tnerld general bearing capacity equation

Q' = ONg FoiFog Fot QN FocFog F + 75 YB'Ny FyFr Py

cs' od ' ci q qs’ gd " g

s F,, Fo waz Fy, Wildm19197 6.1.3 uazld effective width (B') unu B

cs!

uag effective fength (L") unt L &3UAT F o, Foy way £y 16ldmenad 6.1.3 dwhsariu

as 7
usiAn B uay L fspelddnimia delailden effective width wax effective length
%’ L% LY :’r 4=il ar .fé’ & & [T ]
3. wmindszdaianuafigneniuusadasudanniuls fe
Qi = q,B'L’

Tned A effectivearea = B'L’

1l
|

4. fedaumrnilaandt (The factor of safety) M1 ldanaunng
£S. = QQ

5. meyasaudadiunnulsende g, e FS = q./q,,,
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A3aH 6.1.3 Meyerhof's Bearing Capacity, Shape, Depth, and Inclination Factors

Factor ' Relationship
Bearing capacity
N, Equation (3.23)
N, ' Equation (3.22)
N, (N; — 1)tan (1.4 ¢'); see Table 3.6
Shape |
For ¢ = 0,
F,, 1+ 02(B/L)
F,.=F, 1
For ¢' = 10°,
F. _ 1+ 02(B/L)tan*(45 + ¢'/2)
F.=F, ‘ 1 + 0.1(B/L)tan* (45 + ¢'/2)
Depth
For¢ =0,
Fq 1+ 0.2(D,/B)
qu = [';rd 1
For ¢' = 10°
Lo 1+ 0.2(D/B)tan (45 + ¢'/2)
Fu=Fy 1+ 0.1(D;/B)tan (45 + ¢'/2)
Inclination
F;=F, Equation (3.34)
F, Eguation (3.35)

6.1.8 Bearing Capacity of Layered Soils: Stronger Soil Underlain by Weaker Soil

@unNT bearing capacity Mnandltile Chapter 3 duRuslunsiiffinsassuuiusn

o dld aacy ar =2 b A' =y ol 2
wAufidiansauiifnuy homogeneous warfitsantieanuanfiatunsaRasanbaansiae

3 ] 3
TIaeArA9 R anu (cohesion), Aysi@aanTy (angle of friction) wazuwaadwmiin (unit
weight) TasRwazAsiinaannsinmsy bearing capacity atetsianudmivulunielfin

i T 17 Y 3
L& dnasszauduuididnensdudulayered soil) agtiaanfs wgnmnisaliduid
g P = md‘ g @ ar 1 :’l = :ll 1 ?’ 3
AufameETwinussynussdaacusizenellnassdufiuious 2 duaulduaznns
-] o o eil g :/I L or = ] k’ cd
ALEUNTTNT ultimate bearing capacity WAuduTwduazamadlunstlivindu Teluday
g ] :’, =, ] ar 1 ' A ' b
Raznaatedunauiintsdwiulsennndn bearing capacity 194 layered soil Tngidgnnsg

sanaaldiaualag Meyerhof U Hanna (1978) uaz Meyerhof (1974)
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1
=4 ar

gﬂ‘ﬁ 6.1.5 LARININTAY shallow continuous foundation Apnsassuine stronger

U

. cid . 1 ' =] lﬂ’l :ﬁ' ﬁﬁl . dg =] P | 27
soil layer 11 weaker soil QEAMURNBNTUNUS D9 weaker soil 1 NITLTAMHUANAAWINNIN

= o

2 2 2 2
AusutuRuaesruil deaudminuanianianiw (physical parameters) Aasaliil

Layer Unit weight Soil friction angle cohesion
Top : i ¢, ¢y
Bottom Y, ¢’2 c'y

i 0 . j _ Coih, ) _ -
# ultimate load per unit area (g,) WuRan153UR luAuaziansly figure fnAnu@n H

1 &r 3 di o & o 1 a:i’ N
Aaudrsdasiiaiuanundrsrasgiuen B ludnsniduiiazilsang punching shear

4 ek :” = = = :’l = 1 ar i
failure 3% TwtuAus uLMLaZIia general shear failure TuTuARAINES Asuanaly 317
6.1.5(a) aghnlsiiathacinan H SAwn AulanddRasysngetisanysnladiluduin

AU Bl upper limit #9950 ultimate bearing capacity Aduandlu 5117 6.1.5 (o)

B

Stronger soil

gﬂ‘ﬁ 6.1.5 Bearing capacity of a continuous foundation on layered soil
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Uttimate bearing capacity & miuileymdnsosduil wanalilu g7 6.1.5()

= 2 ar .:i’
anunsaasune lEATiL

9, =09, + 2C,+P, sind)—YH
B

Where B = width of the foundation
C, = adhesive force
P, = passive force per unit length of the faces aa’and bb’

g, = bearing capacity of the bottom soil layer

O = inclination of the bottom soil laver
ANANMT Ay = [T + 2 + BRH-2"12) ¢,+q  [for BI2H —2%/220]

C,=c,/H

Where c,' = adhesion

ansnsnasung e lugy
G, =Gy + 26, H/B + Y, H [1 + 2D/H 1 (K, tan O)YB —Y,H

Where K, = horizontal component of passive earth pressure coefficient
v ¥ 3
Faduazld
Koy tan & = K. tan ¢1‘
Where K = punching shear coefficient
INUY

q,=q, + 26, HB + Y, H [ 1+ 2D/H] (K, tan OYB —Y,H

punching shear coefficient, K, , \uWsiduans q, / q, uaz @,

Ks:f(q2/q1'¢1,)
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. . . . . =t :
Tne g, W& g, AD ultimate bearing capacity 9184 continuous foundations frundne B 34
v ¥ o - ) X a .
ﬁ“miuu"l‘ﬁunm‘mnlmtmm(vertrcal load) UNWUNIT84 homogeneous thick beds 184
upper L& lower soil 1139
q, = Cy Ny + 172 ¥:BN,
Uay

Az = C;' Ny + 172 ¥,BNy,

where N, Ny, = bearing capacity factors for friction angle ¢,'
N,y Ny, = bearing capacity factors for friction angle ¢2'
ANARNLLISEUIRY K, AN g, / q, 465 @, uanaldlu 77 6.1.6 daurnarnawladuy
J T Al j o
184 6,7 o, BN g, / g, wamalilu 319 6.1.7 danaings H HArdaudrannusaiufianis
A duazilsingeenanysofludududiuusy (U9 6.1.50) dmfulunsiiiugo
0,= G = Cy Nggy + GNyy + 1/2Y,BNy,,

where N, = bearing capacity factors for ¢': ¢1’and q =YD

sauanng 1 saeiy

9,= 0, + 2¢,HB +Y, H [1 + 2D/H]1 (K tan O, VB—V,H < g,

40
30
D
Ef =1
w20 0 ?
i
10 L7 / 0.2
] -~ () -
0
20 30 40 50
& (deg)

gﬂﬁ 6.1.6 Meyerhof and Hanna's punching shear coefiicient K,
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1.0

0.9

oo

- 0.8
1 /
0.7 /

0.6

[

0 0.2 04 0.6 0.8 1.0
92
4

gﬂﬁ 6.1.7 Variation of ¢,’/c,’ with q./q, based on the theory of Meyerhof and Hanna

9 ar
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A WU rectangular foundation anansoaeegLaNng el

q, =0, + [1 +B/L] [2¢c,' H/B]+ ¥, H* [1+B/L1 {1+ 2D,/H] [(K, tan ) /B] —Y,HZ g,

=
LB
Q= 0 = S NepFon ™ Y (D, + H) Nq(2)Fqs(2) +1/2 YzBNy(z)Fys(z)

LR

9= O = €4 NepFesny + Y.(D; + H) NanyFasen + 172 Y1BN}'{1)F}’5(1)

Special Cases

1. Top fayer is stronger and bottom fayer is saturated soft clay (¢2 = 0) 9MnaunIg
g, = (1+0.2B/L)5.14¢, + ¥,(D, + H)

LAy

Q = YiDr NoyfFasen + 1/27Y,BNye Py

It

q,= [1+0.2B/L15.14c, +7Y, H [1+ B/LI [1 + 2D,/H] [K, tan ¢,/B
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+ YDy SY(D; NyyFon + 172 ¥ BNy Freen

where ¢, = undrained cohesion

- 2 L v o 1 al i’:’;‘ = o o ] =y e ' =5 1 ar i 2

Wald g, vudalinditdduliFeutusiudn g, wn g, darseandivifesinty g, uda 1k
2r 3 1 ol 1 2r o 7]

e g, with g, lArunnda g 1%iaanldan g,

§ruFuniawndl K aon sl 6.1.6

Go/0y = CN/0.5Y,BN,, =  5.14c,0.5YBNy

2. Top layer is stronger sand and bottom layer is weaker sand (¢, =0, ¢, = 0) lunsd
e ultimate bearing capacity tlusal

= [y, (Oy+ HY Ny Py + 172 ¥,BNy o Fyei ]

+ ¥, H{1+ B/ [1+ 2D, H] [K, tan §." /B — Y, H < q,

g = YD Nk +1’,271BN'Y(1)F75(1>

q(1)’ gs(1

bb&ias

Qqy = 12Y,BNyy/ 112Y,BNyyy = 12 ¥,BNy,/1/2'Y, BNy,

3. Top layer is stronger saturaled clay ( ¢1 = {) and bottom layer is weaker saturated

clay (¢2 = 0) lunsalflAn ultimate bearing capacity 1iuseil
g,= [1+0.2B/L)5.14c, + [1+ B/L] [2¢,H/B] +Y,D, <q,
q= [1+02B/L]5.14c,+ YD,

- : . ° ar PP
C, AT ¢, AR undrained cohesion AMWTLNTILL

a/aq, = 5.14¢,/5.14c, = ¢,/ ¢,



6.1.9 Bearing Capacity of Foundations on Top of a slope

Tupnsgaunsaiiusniludesrisane shaliow foundation nd Sumsieiiflas top
slope Aauanaly gﬂﬁ' 6.1.8 Ineian g aaa slope e H 41 sfope avanadfluys Ay
WL wazreuraegumnazfisvey b AMAIUM top slope guRuRanATRRG
ultimate load, g, HINFEMNATLAAIL gﬂﬁ 6.1.8

Meyerhof (1957) 1ﬁﬁmquﬂ§ﬁﬁﬂﬁmﬁw§u ultimate bearing capacity 184
continuous foundations:

g, =C' Ny, + 1/2 YBNy
#1u$ purely granular soil, ¢’ = 0 Frat
g, = 12 YBNy,
Laz@ MU purely cohesive soil, ¢ = 0 (the undrained condition); Fau
d, =" N,

where ¢ = undrained cohesion

gﬂﬁ 6.1.8 Shallow foundation on top of a slope

60
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400
Dy D
—— E =0 ———— it = 1
300
A
T A L S Bppive
200 SR S Y TS
20°_ 4 =
(,.--" ‘_‘,” (ﬁ"—‘ion
e . o~
T - 4077
=T 100 2 @' = 40°

-
27 0° $'=30°
10 /”' 30°
A
1 §
(} 1 : 2 3 4 5 6
s
B

gﬂﬁ 6.1.9 Meyerhof's bearing capacity factor Ny, for granular soil (¢’ = 0)

pvanuduuleras Ny, uaz N, Wuanalily 7119 6.1.9 uat 717 6.1.10 mudnAL
' ) . I
Tumald v, A g7 6.1.10 Anflstiedunausialail
1. ey

N,= YH/C

2.8 B <HWduTAdwiu N, =0

3.01 B 2 H didulAsaniumtuand stability number N,
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7 g
N, =0
S Jed 0
=
N.=0
= =
N, =2
N, =4
0 | | ;
o 1 2 3 1 5
boor N, =0 L for N> 0
g TN, =05 g for N &

g‘ﬂ‘ﬁ 6.1.10 Meyerhof's bearing capacity factor N, for purely cohesive soil
6.1.10 Combined Footing

Combined footing \fluntsaanuuugrusinivaufiiloym nedllaisiuisna¥iegiu

Voo o

A Y o - o Tt o ; Y
SINALINENUPITLA Fagurnitldguumeiidlafuiminiitoaasuugiulaivindi il
-y A;I’ a AN o 9 [ 7 :’1 ﬂ; A =l o
\WiausaitiasAuel (Eccentricity) 81991 l¥a1aangaldl Aniugiusiniieanuuuasddnmone

1 ¥ di a’ g o 1 I k7 N .
weindrseaniiasasfuiiminaini@nasaninngd 1 fu NISEENLLY Combined footing

1)
1=l

. — . ' i
Fasnuuntuintasgiuen Insaredeffidiminuinfesatuugiusnfiauiniiug
i [ po P ¥ o g i di 1 o’ -y L o a
winndnamedasuiddmintdeandy iwanszarsiiwinasgiuliadinanady giusin
= or [~ ; o =4 9 =4 j qil :’1 ﬂ‘l’cg 1 ar = al‘
anafaneneudvdestiui e dindanatmy Meiltuegiuniseanuuutedisang finr
: ndd @nsna)
Combined footing WiNaanitiu 4 Usznywdn taun
1.Rectangular Combined Footing (RCF)

2.Trapezoidal - shaped Combined Footing (TCF)
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3.Cantilever or Strap Combined Footing (SCF)

4. Mat Foundation (MF)

Combined footing Tusasiuien rﬂmjﬂLﬂu@"ﬂmuﬁmuﬂuuﬂszmﬁwﬁnmmn
a9l aRaNaUAazAUAqE

uﬂnmnﬁmaugﬁlﬁ Combined footing Ranmauiilu rigid Fiuus RN
{resulting soil pressure} Ad

a) ﬁﬁnﬁmmﬁqmm (uniform) Ael8 RCF,SCF uay MF

as Py ‘g =y . . 4
by TdnsaucRiNIWIwdy (inear varying) aeld TCF

v { ] v
a) agfasmsumEnusnTalasatiuusslfiBevinunresgnesie d iy
RCF,SCF waz MF

g o =y .& - a - 1
b) afammuminussniiaAudaduivL st nmunreuanesie

05U TCF

6.1.10.1 Rectangular Combined Footing (RCF)

=

RCF winnzaulunsmn unvtinasi@nsuuanyiasuidnandaidasndnsiunie iy

L

uwazAumdbiraaanaginawlinnin @inn: o Wise)

. O, + O, '
1 [ LJ
W I 'A
H ) I

Ly
Q:

Section

B. qucl(al]}/ unit length

Property— . - B Plan
line J

7107 6.1.11 Rectangular combined footing
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Calculation of Footing Dimensions

Assumptions

Principals

3)

dll wd g v [ :’; Q@ o 28 = o o=
L8931N RCF HANWRSIUL rigid AYUULIIAUANAINAN T LLLILEY
L& (linear)
WAL RCF azastang Sauiidsaaauwsadns (sandaluidwsiann

1 & a -1!’ d‘ Y dll |
laA83e) AFINL9AAUENS1TBIRUTIIUN (A ua e R
qmuu‘ﬁmu homogeneous Lngqummﬂmmu rigid)

94 = 1 al
ATHNNTN, ATTNENT LAY AIINWHATEY RCF NAWNNUANEA
F1unaANEY

. < i AJd a
- L, (svazann property line fu@naland Q, nsynn)

— L, (szezvinesznandnnesia Q, uar Q,)

1498n"# trial — and — error
Bauvmsdszananis Toe
2.1) augATUIRANNGNS (B) 989 RCF
Tatazdaansuszezile D uda
2.2) 1N net allowable soil pressure [bearing capacity, qall(net)]

Jf P %3 =] o 1 a A =
wananunlaeadde q,, .., ANEURINAUkdudnansanINud

F1UsN

4)

WIANENT (L) 184 RCF Ineiussanfaasihudinussynainianne

1 ] 1 ¥ ALI ni - or 1 ﬂl
dacheruguinansresduiigiunn (naguyfidinienszatasinaus

DI AUABTAIINULUAL)

5)
6)

wANnga (B) Tnaende A waz L

NNsAgIaaeLdAn B Aaunmnnuuldisrelidt il idnaulliinig

{unaud 2 - 5 ana

7) W LB uszranumun () 1eegrusnuarifigrusinildnsoiy

uniformly distributed loading beam Gsgnsasiulasiatnasie 2 fu 1Nald

ANNNTOI UL I AR (SFD) LAY WAMARIMNUARA (BMD)

8)

=| =, o r/ ni
AANULLABUNTALATHIRAN lnaanAtnaandunawh 7
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Sizing Analysis Steps

1) AuyFEANNIe B 384 RCF
2) 1 net allowable soil pressure [bearing capacity, Gyge,] el *
ANHNGN Bﬁmugﬁﬁ " %78 " presumptive bearing capacity * 84l
Sunila
3) éqmmﬁuﬁ'mmgqumn {(A=BxL)
A=Q,+Q,
Qattnet
where Q,, Q, = column loads
Jaimey = Net allowable soif bearing capacity
4) weumiussSnSTs s minusNanIdRasie
X = QL
Q,+Q,

where X = distance of the resuitant of the column loads, from Q,

L, = cl ~cl distance between Q, and Q,
5) Ao L Inedusedndresinminusmnatniiaesietietuan
centroid 484§11430 (z‘iw?unqﬁnszmﬂﬁthqaﬁqmu@maauﬁﬁuﬁu
1# RCF)
L=2({,+X)
Where L = length of the foundation
8) 1L, (szezann Q, cl. ferauduluans RCF)
L=L-L,~L,
7) I#manandng (B) aee RCF
B= AL
8) mmanauAl B fauyfliluduneudt 1 618 el
8.1) &1 B AldnTuiiAnuanndnen B fiaush (obtained B >>>
assumed B) Winfulnanaduneudt 1 7 lneldan B Rasis@lusi (new

assumed B) @4 previous assumed B < new assumed B < obtained B
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8.2) f1in B Aldumfudlanintuan B Hass@laeiszanas
(obtained B ~ assumed B) 1idAnfiunnnsniiumnapaunineilé
neaf1ed L RCF
8.3) then B Aduuidtieandnan B ﬁ'@magﬁ (obtained B <<<
assumed B) Wngulavamusuneud 1 - 7 Tnelddn B ﬁaugﬁlmi (new
assumed B) %‘ﬁ previous assumed B > new assumed B > obtained B
Structural Analysis Steps
9) ATUINIMATITEIULAUATNLINEAY (SFD) way Liuudsn (BMD)
Structural Design Steps
10) a8nUUUAINTUA (1) 9289 RCF Taald Punching Shear uag Diagonal
Tension ‘?7{ critical section (ATUARLETWNIe SFD)
11) asnuuumandin laeld Bending Morment i critical section uax#
transverse section (ATWITLENUNTS BMD)
12) 1MN1sMs_89U 91 Bending Stress ganthuld el
13) MALULFINIEaLBEATRY RCF Lazindniasy

14) s tavdemauuiesnwuyls
6.1.10.2 Trapezoidal Combined Footing (TCF)

Trapezoidal — shaped combined footing fq:ﬁﬂmiﬂunstﬁﬁﬁwﬁnmmna{ts,jtm
nesleduiitoumilnnnniniminusmnissgiannialiannnds Weesnlisnansg
aanuuuiii RCF mmx‘mmmm@"mﬂq'1uﬂ'ma@Ngqulﬁé’mmﬁq‘ﬂmﬁwﬁnusmn Q, uax
Q, asmssiuangudnanssesiiiguantd fedudeindudenddeulasginsesg il
.l Trapezoidal - shaped combined footing Tnedisnundnsaedaum uazfinuuatiag

KT O BT ) OO
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B; - Gperay/unit fength

B - dpeutay/umit length

Property
line

s |

=

Plan

§1% 6.1.12 Trapezoidal combined footing

Calculatian of Foating Dimensions
Assumptions
1) TCF iflu rigid
2} finnsnszandaduaansesuiuld TCF
3) AINENT (L) 4aTAINEWN (1) 189 TCF fnandinans
4} TUIRAINENT
— L, (sze1zann property line fa cl. 189 Q)
— L, (syHzan inside edge B9 ¢l 999 Q,) uAY
— L, (szBERIn ¢l — ol 5eRdNe Q, wazQ,)
Principals
1y 1438n1s trail — and — error

2} (Fun1slszunninisine
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2.1 augﬁﬂq'\un%wmé’wﬁé’undq (B2) 98¢ TCF (14@Au inside edge 989 TCF
lunseanwuy)

2.2 ¥ net allowable soil pressure [bearing capacity, qa"(neﬁ]
3) wpunEaaagnudy (B2) LAZAMUNANI1898 U (B1) 999 TCF TreRuLsIdNE
m@qﬁwﬁnmmnmnmmﬁ@rhﬂshwaﬁ centroid 924 TCF
4) AMN19AFIADUIN

4ALB<X+ L, <2

4.2 B, ey Rt5duldty
5) diourrun1e9 B1 uax B2 uda 1% TOF iflowdniilumiu RCF WALHLATNLS ST
neznsia TCF beam &u@xl.ﬂu linear varying (first degree) a0 B1 uay B2 falsivinfu
RCF
6) iaansazleidn SFD way BMD aziilu second - degree uaz third — degree

FTHAGL

Method
Sizing Analysis Steps
1) &NYF B,
2) w1 net allowable soil pressure [bearing capacity, G,ne,] 108 * A21MNF1S B
auyFALY - wFa  presumptive bearing capacity * Sulnsunils
3) ﬁmqmﬁuﬁmgmmn (A=BxL)
A= Q,+Q,
qall(nel)
where Q,, Q, = column loads
4) vnﬁqLmiiqtmﬁwﬁ'mmﬁwﬁnusmnmnme@u"ﬂ
X = QL,
Q,+Q,

where X = distance of the resultant of the column loads, from Q,
L, = cl —cl distance between Q, and Q,

A 1 o . N E
5) f9AgaUIUIaT NI denARaeiy trapezoidal — shaped solutions yizals
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L3 <X+, <L/2

6) Hmmanauudanuiuneud 5 doldlaE Wuom il

6.1 MYUATIUAR L, $ulmi aunszwredulunaduned 5

6.2 #nawin L, Atmustusn Insiilsianunso il fefluandlStudunend 5 19
snnainenfusnndiin uasfvus L vise L, Sulniifeanumnzas
7) ANUANIMIAN B, LA B, T.mﬂﬁLmﬁwﬁ'mmﬁwﬁnmmnmnmemjﬂchmhwgm

centroid 184811430 (z'i'm%'unﬂinsxmmmmﬁmummLLm‘i’uﬁulﬁ’ RCF) Ine/l4

AowaNiRveq trapezoid

X+L,=B,+2B, Luaz A = B,+B, L
B,+B, 3 2

1 { =, % A 1
8) msenanuAn B NanyR 3 lutunaudl 1 aldldEald

8.1) &1 B NsuduilAINInadaan B Aauuf (obtained B >>> assumed B) 19

nduldvinmuduneud 1 - 7 laelddn B ﬁﬂmqﬁlﬁy (new assumed B) 4 previous
assumed B < new assumed B < obtained B
8.2) inA1 B PEuriufiAnwntuen B ﬁaugﬁimmﬂssmm {obtained B =
assumed B) T TunnndiuTuamamundei iessdusn RCF
8.3) fAn B Riduntiuiisntierindn B fiausf (obtained B <<< assumed B) W
nfulfnmnadunewd 1 -7 laaldan B FaayRlmal (new assumed B) @1 previous
assumed B > new assumed B > obtained B
Structural Analysis Steps
9) ANRADILALLTIL VLA BNINLIARDY (SFD) e Tuiuussa (BMD)
Structural Design Steps
15) @AALULAMHWL () 229 TCF laeld Punching Shear waz Diagonal
Tension "711 critical section (ATWATLEINKNIS SFD)
16) eanuuumany Tneld Bending Moment # critical section uaed
transverse section (AMKIEAUNIS BMD)
17) $N13R39a88L 91 Bending Stress Ailduntaldlsvielal
18) IMALLLINNILAADEATDY TCF URTINANLATH

5 y -
19) iuunseszieesauReaniuyls
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6.1.10.3 Cantilever or Strap Combined Footing (CCF)

Cantilever or Strap Combined Footing (CCF) \lunraanuuugiusnLiie
whifoymn nedibignansosfgrunniensnmnsldEniTulls mnzdniiatseseiansiidl
pandndufiesaiwssdasiaduermannviauuaeaiinu ldammonemiuniesse

o o L M o el =l v 5 o
snldinraiuunagmedald lunsdititeeenuunldiinupauniauunfuunminainian
1 i 1 2 1
peda Tawinaangiansazgnitaadianaesie udenedminasuumuniauiarasg g
=| 4?' qil o o - ~ ] 1
snannaawile (Mu1: Inda @nanae, nalaneais)
or o é’ i ﬁi: ] . . 1 i
Inedapuiatifiandszasfineidududounietuaas combined footing waifiuwnad
1 E’:’ L A o o i T o t’ J ) j ]
waundvialifiveilunsdssudndagildneaing daduneiiunsaanuiinesgiusn CCF
azanniduny TCF e RCF fisaila
1. AougEnsalunsFuusUuANUIRIALI g

2. FrEILHNINsENINRATRaNaNNIN

Section

Strap L Strap
L]

gl
L

_—I 2 —l‘ ‘[—
Strap Ji Plan 'm Strap : B| Plan
e~ & = |

{a) (b)

Wall ? Section
S T
%
ZAP! Strap ‘i Flan
é\/\Jﬁ | B

{c)

51471 6.1.13 Cantilever footing-use of strap beam
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P| Pl
fe

Wa—™

| B
e —1 T _—l
7

XIS, AN NN bt TR

R:

Alternate for
large moment
gradient from 4 1o 8

o
gﬂ“ﬂ 6.1.14 Assumed loading and reactions for a strap-footing design.

~

Make strap width about same as smaliest column w.

Calculation of Footing Dimensions
Assumptions
1) AuSasinsildnmrousiiiu rigid
2) Wann differential settiement _
Il 2 L W = ar 4i -] o Qs &= ﬂi £ o
2.1 wappissiuluazsuuenazfiasdiansdouiuunzand v FuusRuR BN
Tmenlszanod
2.2 prswaniaeamsidan B idaumsnaiusnng
] 1 i
3) aufalirosdudaiuiefuilasnnauyfgnuildluntsesniuusiulaitiuselfieen
PNAUNINTINFDPNUTA
0‘* L4 1 f-,’ o Qr
4) Teevialdudalunseantuuaglifansaininuineesrnuse
5) MRaaL depth — to - span FERINTBUIBLGIUIN
9 g L ) 1 ar ar 1 95 o ) o :’; ‘:I’
6) aufpasiastinfinetnduasiunanatawazgrusniaelfadnuramaniaes il
1 13
AalfduTudauaeans
Principals
1) 1438017 trial ~ and — error
2) Gunislszanaans net allowable soil pressure [bearing capacity, Guypen]

3) wusulifienreduiinssindaanasiesulunasfiuuen(R, uaz R)
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ar

3.1 anyARNLw eccentricity (e) wgmmnﬁsmmmmjﬂﬁw@n

3.2 Wi R, e huafsatanguinanssasgiusinfisasiuiamesiasaly s
Lmqmmﬁwﬁnu:‘mnmn‘lﬂsm§1qszﬁaﬁuweﬁﬁuLLsaﬁ§ﬁ?ﬂq

3.3 wAn R, InerenAunnsun Tuiuusdisey R,
4) MIUIATBIFIUIN ‘[ﬂﬂﬁuwﬁwﬁ'ﬁrmLmﬁuﬁu@:ﬂgjﬂmﬁuam centroids TR9§14EIN
5) nenagaul

5.1 Ltﬁqﬁuﬁuﬁtﬁﬂﬁuimz;ﬁs‘zmmﬁnizﬁqﬂifagﬂuﬂn%ﬂmﬂfa:jﬂﬁqufaml,ﬂsﬁfﬂu

5.2 A B f-vzaﬁ’adﬂﬁhqﬁumnlujwmﬂﬁsmmmﬂ:J'a%mm
6) lnaalludoprusaaziipinedlallngjaniin athdlafimuanansainldsnsos
Ltﬁqm?‘qﬁ'qm (greatest rigidity) ‘Iﬂﬂmﬂﬁmmn'ﬁ’ﬂwmmuﬁ"'mfatmﬁﬂﬂﬁqmﬁqﬁu
Arundeiiinfigaresanmesle

AfimdndniAed: Sraonadntasgiusngnina Tunsdlildnduses e
ndnsesmnusmiels Ly rgidity Fidasnns
7) La‘j@qummmgwmmm:ﬁuﬁ A, ua% A, ud CCF aviingAnssuiaiianan R

7.1 Lmummrmuw'fuﬁuﬁna‘:ﬁqﬁiﬂgqmqnﬁmqmﬁqLzm-a

7.2 Sawiinesandnay it iansnnlunsiases SFD uas BMD

Method

Sizing Analysis Steps
1) 1 net allowable soil pressure [bearing capacity, G,ye,] Wt « A9Mund1g B

anaALd “ via * presumptive bearing capacity Sulnsumite
2) auyRAn eccentricity(e) UUFIUTINAIUBN
3) ﬁquqms‘zﬂzﬁwsmdwquﬁnmaﬁqquﬁnmwmmmﬂ:J@%waa

S=lL;-e

|, = ¢l - ¢l distance between both columns
4) ‘mﬂ'qLmﬂﬁﬁ?mmmﬁuﬁnsxﬁqﬁiﬂgqusqn%\aﬁw@nLmzﬁ'ﬂu (R, uaz R,)

4.1 A1 R, Wnamewnluinusizanan centroid 1a9gusnsalu

R, S = Qb
4.2 w1An R, lagntswnluiuussey R,
RS, + Qe = QS
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5) wauaresgIuIniifanisdiniu R, uar R, Intld g, 48T uniform soil
pressure 161 CCF Tnel L = 2(e + L)

X .
5.1 HuRgusnsalu (A)

2
By Qainey = Rz
5.2 Rungusndauan (A,)
LB, annen) — R,
L=2e+L,)

v
o

6) FITIAADLLNALAURAZATIAITNLANFA1I984 B 'lugwmnm FalunazAauan

v 1
2 o o

o 1 i O 1 (54 -] :4 qi 9;!
7) fdunawd 6 faldlyls Wimanasasdn “e” waznauldiinindunaisi 3 — 6 anAsa

-
W

S~

8) friunasd 6 Wlkuds Wnmasaudn qa,,(net)&ulﬂé’ﬁ‘mhj

8.1) dein B Hldumiuiinunnndndn B fauyd (obtained B >>> assumed B) W
v llFsadumeud 1 - 7 Inelden B ﬁ@uqﬁ‘l‘m\i {(new assumed B) 4 previous
assumed B < new assumed B < obtained B

8.2) 81A1 B FFuniusiauvintudi 8 ﬁaugﬁhﬂﬁs:mm (obtained B =
assumed B) IF A Tunndndlurunannunsaildreaiediuiu RCF

=

- 8.3) d1A1 B AlFuniudiatdasndnsn B auyR (obtained B <<< assumed B) 1%

q

nauliaudunawi 1 - 7 laegldan B Rauysilun (new assumed B) 4 previous

assumed B > new assumed B > obtained B
Structural Analysis Steps
9) ANWIBILAZLTLULALNINLINEAY (SFD) uaz Tauiudnn (BMD
9.1 1Am CCF Lilumaiinuam
9.2 LqumwLmﬁuauﬁnszﬁqﬁiﬂgquﬁ‘qnquﬂu uniform line load
9.3 thutinrasanuinarlithunfansenlunsiiame SFD uaz BMD
9.4 ﬁmﬁwﬁnm‘mnmnmmﬂmﬂu point load
Structural Design Steps
10) A8NULLAMNNYA (1) 289 CCF Tmelld Punching Shear waz Diagonal Tension

3 critical section (AMWICLENUNNG SFD)



11) eanwuuwEnigin Taeld Bending Moment i critical section waz#
transverse section (AMU4TLENUNI9 BMD)

12) #nsmsaagal 41 Bending Stress Al&uEle I weals)

13) MALLUSNEAAB R 18RS CCF LaZINANLET

@ = J d' &
14) muummﬂazmﬂﬂ@ujmum@mmﬂq
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~ ¥ Double Layer
WINTOLTUGAL

Double Layer
Single Layer

Flow Chart
RN Mode of Failure
k4 A 4
Punching Shear Failure General Shear Failure Local Shear Failure
1% Pile Foundation un Fiow Chart Flow Chart

AT I aNN198d

Terzaghi b Meyerhof

Terzaghi Flow Chart

Check 71 e = 0 vt

v
Vertical Load Meyerho Eccentrical Load Meyerho

Flow Chart Flow Chart

o v ' o % ,
517 6.1.15 FunauiflunsRansasniiann Shallow Foundation
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Terzaghi Flow Chart

Y
= :
ANBIAY Q) requiredy

h
fagmad ¢, 9, Y, Daur

A

Trial B, L
Trial D; | ;
v
A1 q
v
WIAT Ng, Ng, Ny
A

ATUNIAN q, IMNANNT

0y = SN +gN +1/2YBN, {continuous
0, = 1.3cN_+qN +04YBN, (square)
q, = 1.3¢N,+aN_+0.3YBN, (circular)

v
18 Quygesin = G.'B*LF.S.

no

Check Qajl(design) . Qall(required)

RC Design

aF

1 M J .
7% 6.1.16 TuRENNIFRBNUULSINIINGY AeAT Terzaghi
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7~

Local Shear Failure

Flow Chart

h
ANeA Q

all{required)

wa13wAT ¢, O, Y, Donr

Trial B, L

]

Trial D, e

v

WIAN g

Yy

WA N, No, N,

h
ATUIUAN g, AINANNTT

q,= 2/30Nc+qu+1/2YBNY {strip)
g,= 0.867cN +qN+0.4YBN, (square)

g, = 0.867cN_+aN,+0.3YBN, (circular)

! /

bkﬂ Qall(deslgn) = qu‘B*UF §

no

v

Check Quigesign ~ Qairequired)

RC Design

17 upeunIsaaNULILgIusNAL FaelE Local Shear Failure
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Vertical Load
Meyerhof Flow Chart

A
= :
AN Qyequireay ’B

r
Avrranda c, §, Y, Daur

A

Trial B, L |«
Trial O, |«
A
WA g
WA N, N, Ny

Pﬂf’h ch, chy Fcip Fqs' qu‘ Fq’:’ F’YS' FYd' F'Yi

) 4
ANUAILAA g, IINANNT

Gy = CNF FegFotaN, Fququq,+1/2’YBNyFysFyd Fy

¥
& Qau(design) = q,*B*L/F.S

no

v

Check Qqygesign ~ Qaiirequired)

l yes

RC Design

517 6.1.18 TumaUNITEANULILIEINTINGIY FaefiB Vertical Load Meyerhof



Eccentrical Load

Meyerhof Flow Chart

Y
=
ANLEIAN Qall(required] 'B’ e

Y
WA1907A ¢, 9, Y. Dgpr

—
=
8
w
—
A

™.

Ll

-.]
.
Qo
o
F

WA N, No, Noy

AR

h 4

F

H"]ﬂ"] ch’ ch' Fci’ Fqs' qu' Fqi' F’Ys' Y i

v
ALILAY ¢, AINENNTT

o= ONF Pt QN Fo PPt 1/2Y BNy Py Py

h 4
1 *[QI%] !
1ﬂ Qall(des;ign) 5 qu B"*L'/F.S.

no

Check Qall(design) - QalL(required)

RC Design

»
QF

; &y s ,
7171 6.1.19 TumEUNNSEANKLLFIUIINGY FIeAE Eccentrical Load Meyerhof
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L Double Layer Flow Chart

hd
ﬁﬂl‘ﬂ Al Qalt{required)

AavrAa c, 9. Y, &, Daur

Trial B, L |lg -
A4

Trial D, {«

v
WA Q. ¢

!

WA N, No, Ny

Y
W91 oy, Fo, Fog

!

o , Y4 = L
A g, uee g, Tnelirimtasnd

Y
1 |
[ Qugesigny = 9,"BLIF.S

no

Check Qall(design) 1 Qall(requlred)

RC Design

4 x y T
5171 6.1.20 Tumaumsasnuuugusingu InefifiAudu Double Layer
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Rectangular Combined Footing Flow Chaﬂ

y
—p Assume B <

| l

compute Tnetat

find Afrom A = (Q+Qu)%nerany

B!

find x from  x = QL /(Q,+Q,)

Y

find L from L =2(L,+x)

A4

find L, rom L, =L-L-L,

A 4

Decrease B, e L get B obtain from B = A/l Increase B, .

Check

if Bassurmed is O.K.

no (Bnbt 3 Bess)

no (Bubt < Bass) (Bassumed = Bnbtain)

5.D. = LD, SFD, BMD

\ 4
Sketch diagram

4

specification

7% 6.1.21 dumeunsRRNLLLITIUIINGIU FeE Rectangular Combined Footing



Trapezoidal Combined Footing Flow Chart]

82

—» Assume B, |&

h
find the net allowable bearing capacity {q, 4,

A 4
compute the area (size) of the foundation

from A= (Q1 +Q2)/qnet(all)

I

determine the location of the resultant of the column [oad

from  x=Q,L/AQ+Q;)

%

Check U3<x+1,<L/22

resize L,

compute B, and B, from x+L, = [(B,+2B,)/(B,+B,)]L/3
and A = (B, +B,)L/2

4

Decrease B get B, obtain

2,assume

>Pre B

B, oo > New B

2,ass 2,ass

Decrease B

2,m85uMme

Byopt < New B, . < Pre B

2,853

no

Check B is O.K.

2,|55ume

no

(Bz,obl = Bz,ass) Bz,assume = Bz,obtain

compute and draw Force Diagram and then SFD and BMD

Specification as design

(Bz,obt === Bz,ass)

o z & . . .
57 6.1.22 FumauneeanuUL g UsINRL F3873 Trapezoidal Combined Footing
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[ Cantilever or Strap Combined Footing Flow Chart

Assume B |«

»
>
A J

¥

find the net allowable bearing capacity

E_

assume eccentricity (e) on exterior footing 7

b

I

compute §,= L;-e

v

find soil reaction (R, and R.,)
RS, = QL
RoS; + Qe = Q5

h 4

find footing dimensions

2
B, Qairey = Ro
LB, Qainey = R4

L=2(e+Ly)

'

check soil pressure

and difference in B

Decrease Qg unenassume

qall(net),obt > New qall(net)ass - Pre qtall{l-net)

Decrease qall(net)assume

qa!l(net),obt < New qall(net)asa < Pre qall(net)

no

Check Qe

assume

(qall(net).obt = qall(net),ass)

4
no

(qell(net),obl “e< qell(net).ass)

compute and draw Force Diagram and then SFD and BMD

h

Specification as design

51/% 6.1.23 ﬂiTumfaummﬂmmugwmnﬁu paeas Cantilever or Strap Combined Footing
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as < & =l
6.2 landinumuanui ansidialuwdnnisiusiureniamnsey

9 Ax @ i
1, mmmml&ngmmnmﬂmﬁ@lﬁl
Dﬂl‘ =5 o & o 9, 1 N 1 A % -=Jm ﬂi
noy WifbeandEnanszdufiafutiaandwariiuduniduiigaiesgiusn
Aemdsead IWssduANANAIINTEAURARNTARNIIMTaLYNAY 3-4 W91

Féuiigeaesgumn (Of S3-4B)
2. g‘.lJLm'um‘a‘ﬁwmﬂm@q%'uﬁuﬁsm%’ugmmnﬁu {ifain arlaline
fakasl] gﬂLmuma‘ﬁ’awmﬂm@a%’uﬁuﬁ?@ﬁugﬂuﬁnﬁu 3 1iin Ad

1. General shear faifure

2. Local shear failure

3. Punching shear failure

3. Terzaghi's equation #19ffL Meyerhof equation 28i14ls
Aay  Terzaghi azflumsesnuuugiusinuuuguilaas us Meryerhof azilseuda

nN31184 Terzaghi

4. wm el local shear failure Iéiiala

pey e ¢ <28° Ay D, <20

5. §7usngan {combined footing) Hanenuiluatnals
pey  dugunnideldfuihndnusmnisuaianeteaasiuiuly grudsmule
necdfawd iueg Indiuuan augrumninefuefiasiuataduneis g

- I T - L R T
snlailsiaties SearsastialifugumnauiiegindiAneiy

A 3 o g & ‘3 o 1 o T
6. mMINgsINANTLUIEnUssniEiaAud damansenusianisiuussatnalating
mau 1. nensvansrasusanssitligiusnldaioana

14 s
2. arwaansnlunasfuinminussynilssdanieliintsiuusutia s udanss

[ g L o & a ' j
anassInsnluntsfuiwinussndsyaanna linisfuuselsiiiesgud
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F -9 =
6.3 Tangnegauanuaiuisalunsisipsieiifialssansldaonug

1. aspmandiguanilaansniuinwinuunmisvinieg TaeldiBaes Terzaghi Inef

@
FS = 3 uazszaviaganunn

A 27 NN
Df = 3m C=2Tm’
y =30°
< > Y=17Tm’
B=L=3m

77 6.3.1 sldmiudnteegiusn

&l o
ik M

\Banldannis1es Terzaghi's equation
AoAUNIg
G, = 1.30N+qN+0.4YBN,

fanilsfilaannisanwunn

q = YDf
= 173 =0 54 Tm’
NANIATNINS
N q, = 1.3¢N_+gN +0.4YBN,
= (1.3*2*37.16)+(5.1"22.46)-+(0.4*1.7*3%*19.13)
= 250.19 T/m"
Qi = q,"B*L/FS

= 250.19*3*3/3
= 75056 T
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2. §1u3NTUIA 3*3 m anyR IHTNNNIRLLY local shear failure Wi Terzaghi's equation
waz W F.S =5, D, = 2m Wnan Qall Agrusinilanansafuls

e o

389N

\danld Terzaghi's equation for square foundation.

AARUNNS

Q, = 0.86?ch+qu+O.4gBNY

= ar d’ oo
Raseunsiandsh landnnuus

F.S - 5 c = 0 KN/m”
B = 3 m v = 16 KN/m’
L = 3 m ¢ = 20 BIAN
D; = 2 m

Aaudsfldannisanuaw

f = 20 aspn  azld
N, = 17.69
N, =44
N‘r’ = 3.64
4 = Y0
ST ) 32 KN/m”
HANNTATUIU
N q, = 0.867cN tgN+0.4YBN,
= (0.867*0*17.69)+(32*7.44)+(0.4*16*3*3.64)
g, = 30797 kNm'
a = q,*B*L/FS

554.34  KN/m’

= 307.97*3'3/5



3. §1uan1unm 2'2m ﬂmaﬂﬁlﬁlﬂun’li‘ﬁ'ﬁtmu general shear failure uagld
Meyerhof's equation Inel FS = 3, Df = 1.5m 1 Qall figusnniianansniuls
S @

ABNA

\Aanld Meyerhof's equation

AOANNT

Gy = ONFoaF oo+ ON F o FooF ot 20BN, Fr o oF

= or d. ro
fansaunsauilsniandnnwus

FS = 3

B = 2 m

L = m

D¢ =7 PO m

c =0  KNm
Y = 165  KN/m®
¢ AT 8947

or dl 8 (-]
AawlsRlAann1sAIuL

f F 235 pedn  azld
N, = 5059
N, = 3775
N, = 5631
q = YD
= 165%15
= 2475  KN/m’
Fas = 1 +(B/L)tan¢
= 1+(2/2)tan36
= 173
F. = F = (B’’’ = 1

qi ci

87



s = 1+2tand(1-sind)’DEB

) 2
= 1+2tan36(1-sin36) 1.5/2

= 119
Fy, = 1-0.4(B/L) = 1-0.4(2/2)
= 06
Fy = By =
Fr e—
F., = 1+(B/L)(Ng/NC) = 1+(2/2)(37.75/50.59)
= 175
F = 1+0.4(Df/B) = 1+0.4(1.5/2)
= 13
HANISATUAU
AN 0y = ONGF PPt AN F o F o F o+ 1/2GBN, Fo P P
a, = (0*50.59*1.75%1.3*1)+(24.75*37.75%1.731.19" 1)
+(1/2*16.5+2*56.31*0.6*1*1)
= 2469.32 KN/m’
Q,, = g B*LFS

= 2469.32*2*2/3

= 320243 KN/m'



1 1 k4
4. gusnuuuseiiad ( continuous foundation ) AiuanlugLE AN sIERIALE

w 1
winiL 0.5 ft aauasmiminussnlszdn Q , seniloninsantuengiusin

)
A

T VIS
4 ft sand
| o= 5"
¢'=0
o sft, —T—* Y =110ib /4

717 6.3.2 gudimAutineresgausm

] 0
1417
AW =
i1 wawnelseAvinasesgmien
B'= 6-2e
= 6 - 2(0.5)
A5l
L
fufi2 i The General Bearing Capacity Equation

q'y = CNeFesFegFo + ANGF s oaFq + 172 YB'NVFVSFVdFvi
(et ndufuilu sand A1 o' = 0 AtiuaunsAIIaAgLAY
Oy = ANGFasFoaFar + 172 YB'NyFyeFyaFy

s luannag

8%



q'= (110)(4)
= 440 ib/°
AUF o' = 35 ° 410 Table 3.4 aZlf
Ng = 33.3

NY = 48.03

\Hlaeangrusanaanataithiuu strip foundation Aa BY/L' wiaugue

L7
AT F.=1

s ,Fvs =1

Fy=Fy=1

Foa=1+2tana'(1-sin @)D /B=1+ 0.255(4/6) = 1.17

Fya =1

NS

Gy = (440)(33.3)N)(1.17)() + (1/2)(110)(5)(48.03)(1)(1)(1)
= 30,351 b/t

HANSATIN
Q= BYNa'w

= (5)(1)(30,351)
= 151,755 ib/ft

90



5. g1usNTIA5*5m IaeFS = 3,Df = 4m, H = 6m Wi Q,, Ngrusnilatunsniul
1)

1aenld Bearing Capacity of Layered soils, Special Case3
plaasnng

g, = (140.2B/L)5.14c,+(1+B/L)2c H/B)+Y,D; < q,

g, = (1+0.2B/L)5.14c,+Y,D,

Fansoundaulsilandinnun om
2
B I m 4 2o
3
L = 5 m Y+ 1.7 T/m
3
H = )6 m Yoot 3.7 Tm
D, = 4 m 0, 0@ 1m
¥
2 —
F.S = 3 £ 4 T/m

3
Y, 175 Tm

3
Ysat 1 85 T/m

b, 0 8% 10m
Sautlsldannnnanuam
C,/C, = 2.00 c./c, = 1
c, = [ 200 . TMm
HANIATUIN

/N g, = (1+0.2B/L)5.14c,+(1+B/L)(2¢ H/B)+Y.D; < q,
(1+0.2*5*5)(5.14*4)+(1+5/5)(2*2*6/5)+(1*1.7+3"1.85)

1

4,

415 Tm

il

{10 q, = (1+0.2B/L)5.14¢,+Y,D;

o = (1+0.2*5/5)(5.14*2)+(1*1.7+3%1.85)
= 1959 T/m
Q, = Qg BL

= 6.53*5%5 16322 T
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6.4 landnagayanugransalumsiianaglildlumssianuads

1. wuldfudmdanussadiinnulusinumidianslas ussldfuneumaneli
ar A{‘ ary -8 -3
BANULLEIUIIN AL 6.4.1 NganAlanTiazuanITENIATWIsENBLINTS

aaNKLTY FBe9n9g1usn (DF) Boinonudninls

Q,= 20 Twith FS =3

J

Groundwater table
| Al NN

Df = 77m C=2Tm*  Y,=15Tm°

W =12%  Y,=18T/m’

- » (=3 Vou =2.0 M’
B=L=1m

717 6.4.1 gusinsinudna (cross-section) #29571187N

= o
AN

[l

b=

W@an aun1$r849 Terzaghi's equation

HAgNNTS
a, = 1.3¢N,+qN,+0.4YBN,
an DB < 3
fudu  Df < 3 W51z B = 1m)
Assume1 Df = 1 m
a, = 1.3cN +qN +0.4YBN,
= (1.3*2*44.04) + (1)(2-1128.52) + (0.4)(2-1)(1){26.87)
= 153.77 T/m”
Q, =  q'B*LFS

= 153.77*1*1/3
= 5126 T>20T OK



Assume?

Ay

Qall

Assume3

Ay

all

ABL ANT A A

93

= 0.5 m

1.3cN,+qN,+0.4YBN,

(1.3*2*44.04) + (0.5)(2-1)(28.52) + (0.4)(2-1)(1)(26.87)
139.51 T/m®

q,*B*LFS

139.51*1*1/3

46.50T > 20T oK

= 025 m

1.3cN,+qN_+0.4YBNy

(1.3*2*44.04) + (0.25)(2-1)(28.52) + (0.4)(2-1)(1)(26.87)
132.38 T/m®

q,B*UFS

132.38*1%1/3

4413T7>20T OK

& L 1 1
ssume X3 3 A53 1316 DF = 1m, 0.5m uae 0.25m TaneAn Assume 317

b4 4 R ] N
Fusnnsniunseldannndn 20 T Me@u wiiaadsuuisamsagdaniiazldain Df agnq

24 P o ar 14 ar " o A =) o
ey 1m L‘W@Lﬂuﬂ’}?ﬂﬁﬂﬂ?ﬂﬂt’m‘&i‘ﬂﬁ\ﬂu’l Lﬂumf:‘f]mnuiu‘leﬁumnmﬂmma
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& H ]
witddens aanuuugusmnay AL 6.4.2 laeldiiamue ecoentricity (€yq)
= 0.025m W mFuanuianarafienaazifintuanznaa¥a wdsann
Qo ' 1’3 = 3’; 1 T | =] E’ & =
gFusmnriaairammagaunshiasiauunsadn wudnldfssuuunaaan Rald
o - R é’ =y L4 o
aniuL 1R eccentricity (e, e 34439 = 0.075 m Asyiuwilsdarannu

ARLALNEY USENALANINUNDATI AIl

2.1 auduvisalil? NacdedTenuunaedn udavinnsiamsluel ineizimgla?

r &
22 wnawnsadfuuuy e liminnesin (Q,) LugIuIn answudeies 40
tons, sduli/lgvzala? Awedreyqides aznaeiauazldaulnedianie e

) 2
433 = 0.075 m lilae Taelidevdainaiuazanldans HesenLLRaaLan LaaniaNIg

&
ar

Aagalal
BQAZ 45 T with FS 2> 3
L VRN C=3Tm* ¥,=154Tm’
o — i W =15%  ¥,=1.7T/m  water
¢ =32 Y. =1.86 iable
< | C=3T/m" y,=158T/m"

B*L = 1.5*2 m"
Y2 Wo=18% Y= 184T/m

¢ =32° Yoo = 1.9 T/iM®

7171 6.4.2 gudinsudine (cross-section) uansdayatufiuuazgiusn

Lﬁﬂﬂl‘ﬁﬂumﬁ“ﬂmEccentrically Loaded Foundations

q, = ON F o FooF ot AONGF F ooF ot 1/2YBINFy Fy Py
SYEINTTATUIN

L = L = 2m

B = B2e = 1.52(0.075) = 1.35m



N

LA

paudn 2.1 s wilufazfinsalnd iwere e = 0.075m 6 Q,, = 246.73 T daunnndn 457

Qu

QaII

1+(B/L)tan(
1+{1.35/2)(tan32) = 1.42

1+2tan(1-sin®)*(DF/B)

1+2tan32(1-sin32)1/1.5) = 1.18
7 —— (a-B%e0% = 1
1-0.4(BYL")

1-0.4(1.35/2) 3 0.73
1

(1-Bidy? = 1
1+(BYLHNSN,)

1+(1.35/2)(23.18/35.49) = 1.44
1+0.4(D1/B)

1+(0.4*1/1.5) X 1.27
V+d/B)Y-Y)

oy,

1.9-1 = 0.9 T/m’

ONF FeaF N F oo FoaF ot 172YB Ny Fy FrFy,
(3*35.40*1.44*1 27*1)+(1.7%1)(23.18%1.42%1.18*1)
+(1/2%0.9*1.35%30.22*0.73*1*1)

274.14 T/m’

q.*B*L/FS

274.14*2*1.35/3 = 246,73 T>45T

agun 3314 e = 0.075m ldliae
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pauda 22 gunsnas Q, wide 40T I ez Q= 246.73 T Taunmaaifa usttaziis

Q, axfalailfiiuQ,, = 246.73 T wilsuianiudaslFuwuy
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6. W uvinIng Construction téinnasriaairagrusniudeqd 6.4.3 lugnuzining

Lﬂu‘f‘zmnsmmu‘?ﬁmaﬂﬂmwug’mﬂnﬁ

Section

B - gpapdunit length

Property — . . B Plan

line

217 6.4.3 gulsfagrudnerssgauen

Aansandatlsnlanginmus

c - 0 Um® g = 18 Tm®
¥ = 18 TUm N, = 224

D, = f N, = 1913

¢ = 30 89 FS = 3

Q, =, 100 T L, = 1 m
Q, = N20p-. T Ly =5 m

Check dnanunsaiilugrusnipensiudalsl

g, = 1.3cN_+ qu+O.4'YBNY

WB=21, = 24 = 2 m

a, = (1.3%0%37.16)+(1.8%22.46)+(0.4*1.8*2*19.13)
= 6798 Tm'

Q, = g B*LIFS



= 67.982%2/3

(RasaanuuLiie Combined Footings iWste Q

FINSOANTDBNULIL

1st trial Assume B
HANTFATHIU

g, = gN q+0.45']!BN.{

a, I

- 6600 Tm
Qi net) =. (g, 9VF3

= (66-1.8)/3
A = QT Q) pgyiany

= (100+200)/21.40
X = (QL/Q,+Q)

= (200*5)/(100+200)
L = 2L,+x)

=, 2(1+3.33)
L, = L,

= 8.67-1-5
B, = AL

= 14.02/8.67
inszazild B =

L =

1.65

90.6

1.65
8.67

3

I}

all

T

daandt Q,)

(1.8*22.46)+(0.45%1.8*1.65*19.13)

21.40

14.02

3.33

8.67

2.67

1.62

m

2
T/m
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