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# Foundation: . Joundation or subs’rwdur’a 18 the part Of.a
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e The %-}-31 se'}*Hﬂ,MQ/ﬂ‘F Qj[ the S-{Tu(—f’ur\c 5houl¢[ be l\YYM'*(A ',LD a
'?‘Okév’?/Mﬂ sall amount, ‘ L L

3 g . V J 'b
2 D';ff"-"“enﬁ'al cettlenent: Q,t.+m various pam-{;‘ g[’H«q A!‘t"Y’ulCJ‘hl‘T‘Q be
eliminated " a> nearly as Pof;lf(a}a ‘1
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= Write down 4he Objédﬁveﬁ':iéj;""foéz"ffﬁg‘ 2001
tvev’g SWHCJHJW; ape Pwov.dad Wit ;{nundahm aJr the base To
aﬁulJtln Hmz o‘ouuwmg obaechue:- | | |

1 To d}sﬁ:rbu%e m loaJ %Cm shvuchcm over lwge_ beammz
|
1

"; Ceniiund {5

wea. |
2. To pl”evern“ unequg/ Se'H-lemm'f‘

3+ To ‘pmwnr Hae. l-a'twal ‘move ment of the suppmr‘f‘ﬁz material .

9 To '”CW?S& ‘H«z 5+ab|hkd Offhz _("r‘rUC"U‘re as 3 whole .

Explain -
# Dli‘fé’ rent 'h{Pés 0—( PY‘ ad -{cohnq iHa 1eat (Fc%cib_. 12_,07

I:f— Saﬁjj‘acfopj 50\[ dwec{-ly under lfes e structure, [+ 15 mere {ff
neeessary +o spread the load , by d'vo-hnds oy other means , Sueka

SUbstructures ane  Known a5 spread oundshans. - l

SPWaJ J%Ohﬂas can be clagsifled as:
@ wall Jootings  amd- ) column Jcnohngc

~ wall j’ooﬁhﬂ_' A Wa“\foo'ﬁng 2 conh'nuous $trip of

Y‘emfcw i conwe're_, ) Wi der Hnam Jrhz wall ﬂqaf— ch;-hmbu-fe;
115 PT’eSSUlPL- S g : X |

Single- C°'”mﬂ3‘oc)hnﬂ5 'Thzz are ususlly squsre, someﬁmeg wechn(?ulw
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15 wadea 1o support an (n dividual celumn ,H‘ s called 1sslated
or gmﬂfg ¢olurmn ﬁohng.
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Combined aQoH’n;LS: The ule of ;1‘n3k tolumn ﬁo-h\ng Undey Qﬂe»,,‘,"o,n
Columns  meets Wwith diffcultes TF ?VOPN*X mﬁh‘k P}"M’c’ni‘”\(
wse Oj' ﬁoﬁngs on-(]echna L,Egoﬂcq e exterior WS In g
€L combed JCoohyg or strap foo{mg; are used

Comi bied J%Oﬁhgf W(ﬂufe& when two columm 3re so ¢ loge o

‘ fgd”’ °ﬁ\”’ ‘H'\'cH- fhxznv mJ,wdu:l ﬁoh%g; ‘would overlap.

o

MM T consists. of o single - coluro fonting conmeche

“With a . sheuetural sheap o a lever . The sty ap cmmcﬁ fhe
Ucoo'thg 5U~Ch that -H\cud»; behave 35 one umv. #a strap Cfof"h”(f

s m™more economical Hian a combined ﬁohna Whery  The allowable

sorl” F'W““‘““Q 15 W'?h‘/‘"? high end  distance be’f‘WMV\ thae co lumns

l's J@Vﬂze

Mator Raff JLUOHW’{" T+ % a fargq solrd.’ Pcmfmrch COHCT(’lC
'
S1ab  that extends under e ondire. bmldﬂvg and com mquen-frz( JAs«’rrrbum

a———

'ﬂ\e load " a4 Hh Chructure.  aver Hhe AR avarabtq ewee Svm(/\

foundatin  minimizes Jfferenha/ s8ttle ment-. 4 mak 15 mqumcl
.V DJM,\I H\L fa{{owa bl& 501( p"fcssuw s Jow e where | thae columng
and wa“s ave S6 Close fh'a{ Ndi'y i dudf "foof’)hﬁs- OWV/?P'O"‘Y’ rm:wl?

foueh eaeh otfar, a R : -

elie e e
' o e j gmﬂ'e (o\umr\ ﬁw’n’nz '
/ ¢ wa{l;ﬁ)ohnﬂ |
e S FRRNE '-‘oh Y o 4 { 3
5 Strap i 120 ‘ \—' combWC‘ ﬁmh"’?f
s 2 g SN e Praperfylm@ . ~¥eid
Fig. Types of spread footing: = oI
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Peserioe )
A Types af Foundations - fr
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2 Pﬁep:fourié?’hf‘?ﬁ‘;f
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nins L ot Shallow ﬁ:unclahov’\ o e o Deep foundathion 1
RETE 'h"amfws the loads 3t 2 10 I+ trangfers tHhe loads o deep -
" Shalteu depthh » Strata .

2 miepﬂi JJL Shatlou foqnéahon 7 2+ Tha &Pﬂ,\of He cLLEpfbuﬂJahon
| generally about 3 o or logs Jhen| dr’ca’rcr than shaltow frundation.

m :,vahY‘g (A”d)f_h'c -\" § ' VR ¢ : ; ot SN g
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. .‘}‘ zxpanm'vz' |
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'ﬁ) e_O‘nS‘f'f‘uC/f"' . : ‘,; ] '; .:,,5 :founcla'h*ms are YNore comptex' %

& Construc hm ma'fe/r';al; a/rg avarable - & Construc hon mater (3]s are ava:ablg (
ctang b ool out costly <

<. M ISO(?'ffd ;foundaﬁor), C'M' Pres ﬁawnd‘ahm Prle !

Mat pundakhn Tombined foun dafion ¢ ags 1oy et ‘

hundation , strapifoundstbn. | | ]

Scanned by CamScanner


Rashadul Islam
Sticky Note
Shallow vs Deep


{ H Explain the pressure S teibution under diffevent h {pes of

sol'l>
) Orc{mavﬁ CO’nSqTULChdYI the lead o, q wall or columnr s +r'3’n5h’ll‘“”64

thca{{y fo the J’ZOOf‘IY\Z , Whieh ' turm 03 guPParfrA by Wupwwé
pressuve  of the soll 00 which v rests

I the load i syym mefricsl with respect 0 He bearing area
the begrihg PpressUre B assumed Yo ke unt'formw diste'buted -
FQ'C'@)

Un deoy -f—no'hhgs w;h‘ng 6N (oar;e,grafnec! Sor'ls , o prossuTR. s

l?'f"ﬂer a e eemter of the ﬁoh'ﬂa and  decreases fpward the
perimeter . F,‘g.(b)

fa constrag-, \n clay soll pressures are highoe neav the edge. thar 3t
He conter oF foo-h'nafsl‘nct - such sofls fhe foad producss a shear

P28 tamee. avround tHhe Pam'mdﬁ" fhat odds 4o Ha uvaaN pressure. -

F‘)’al CC)
On cmpPéSS?'buv 50’751 foﬂhh(jlg should be loaded Qo”““‘h’/’(@]a -

g\/olu 4’]""‘7"’13_ / Dhieh wl‘l/l Yes uH“ 1}‘ begrr}“nco] Pressunes are Sl?)’”}la?ﬂ
P?M?C/Y’ Lnder one sjde Of_ the :ﬁ;ohnj tham under

i

the ap PGS‘M? ¢1de .
Py (4
p
. i
| (3) (9 | © . -; Q ’
: || THLER
L- = : | ’F)g' 15“"”‘5 preovss ure didhri” bulo
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Wall_Faoting e =k ‘ i
Ea el g

H A 16 in comerete wall suppo’r’h 3 daad [oga dD=M K,F5/Jf-{- and 3
{r've load L =

10 Kips/ 4+ . The allonable ' be apm(cf Phegguwg_ s Ay = 95 Kiplf™r
at the leve Of the botom QJC.WJCOOHYH ,whith s 4 f+ belo® gra&.
A% De.s:'an »-gfo"H”g' ‘fDY’ ﬁnfs.: 'L?all us_1'nﬂ 4000 ps1 concrete amd aY’adﬁ g0 steel.

)
SGIQhon: Let, thiek ness of jooh'nﬂ =127

»% FLU on ';foF of J(oofh'ng: D e h le
‘ ; 3/ A I AT
we_;'aln‘roJ‘ soil on fop of the 127 l |i4~9
, e 4\
Jooting == (3x1007) = 300psf T e
wd ¥ B A

wu‘gh?of ﬁsoh'n’ao: 150 psf
TS | @/

4 s v 1000 — (200 -rIS‘D)

-_—

. Net pressure on jno—hnﬂ

— go5v psf
- | 3 N LA (14000 10000) L
The - pPequired oidth oJC- JCOOHHZ’E - .___Cr_.o——- od -——E(—O'—g‘_o/ §
e ] , L A

S b= 593 Jq"_"i- & ft

A

[.2X 19000+ 16 %10 000)
Ulﬁma»f‘g baarma pveQurL Gf JCWH},H Cru ( -

nq = 516647 psf

Moment ca!culaa‘v'on .

L

coultimate moment = L & x 9y CbF?‘ =Ltxs5qce G?X(C"’

My, = 14281 5 1b-ft /$t
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Pe pth Cheek !

Asscuming d= 91n, | _ A-
A b—3_ 4) = ‘5464',5?1[‘%_ (5__1.;;"— -177":]
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‘ oy .
A Vu=Z gc<,4 53?— |b /3“”1L
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77115. s SufﬁuwHY (_’DSQ-{—Q Hoe FLeume
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> : A o Her< ,
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'85.0((/_5_ ]

44991'5'>< |2 e 58 G
Q - — 0000
7 L 0:9% éoooox(s-s'—'—xl-4?/%7 = S
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} T /@ij
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) dy, = ___m
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The Y’unl‘f f i QG/\[E_/ ot
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25 ] 4000 4
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b e.¢ " 3 N ?L’,’é“
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. 25" @ 7 .
: H3 bar 7 |6 Ly T — Iglgl/ e/
2011 @ 5'-,$//C/G ” e - - 2 ‘
-m P R

FDesgn s 03 oty fie an i

» o be ek wall cngjl'v”g"a
ser viee Joad of M K/4+ dozd load and 16 K/8F Live load using Je = 3000

’ _7[3 = 60000 P_fl. and allowable pressure , q = 5000 pif,

Sa ﬁl ! %
e Led,  Hhitkaess of the foohing = 12 TV 1=
,4‘ A = m
d) BN on top of foohng=3" ks e R
ok ' ' : & l - oo l
s werght of il om fip of pa Poting, - e "La—g""‘j‘,
2
= (37<700> psf =300 st - ) -
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Scanned by CamScanner



g The  equi'red - wi'd th of‘ P fmh%? > H\"%h'/f (2 d

Qg s
(140 0+ 120 &) p
4550 F
= & é’j# ~ 7 £
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[+ LX Y000+ [ X (6000
:IL
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The shime vy = 6057 143 x (5 - 7{) = 10600 \b/fy
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e . s . B . P
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S The Alowable bca'n'h? PT{;SUWL | ijl ﬁoﬁﬂ&p: | ,’200906J —_e FS\:{'
— 2500 psSf

Moment Calculatyon:
. } : . B ’ . } r)/'
Maxi’maum bench\')z m”"ﬂ""*ﬂ, M= *é“ P (b'—@
. 'S
- é_x 2500 % (4~ T

_ qq238-28 1078 F /%

Depth Cheek: (for moment)

‘ “ 2-%)=9"
!Assu’mmz - elear covey = zZ . de f}f Q ) =
Now, f ‘2 000 ’

p— 98 _ 2400 - 13.33
£ 45 %4000
Es -2\ 29xi0° = g4 f:_ ¢
N= g~ Tgge00 4000
n g == 0‘379/

—_—

_ 3
S K= n»rﬁ g+ 1355

.. g'}r")... O g-}[ﬂ/
J= " "” O 28
- Q?g‘?ﬂ

1375
L x(4€><400°)x 75 7
R = -.2—: 5&.]\( .
: p
M 14238: 28X 12, — 6941 < dqﬂ_
9t Anﬂlr: &b = ’; ‘,29‘;'2‘2577(_1‘_% L 1 B LT R o ":-‘,‘ 'l\j [

% :
' s 2 : . KRR ST
L r

’ Cfm’ S\AUW) ' rolg O ____—% e J) = 2500 X (g" IL B —?—i>
Th :

br—
¢ sheav )\/5':'?( 2
o5 ca s lo/ft

S N =
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,:_Momfnaj skeagr'.:,:\/c_ = | \”‘\‘ $ef _b_d
LV = 1l ,4000 7({_’_)__‘)((5 — 934'84C{

F whith, -
rom (rCri s

' - — ;T\4
the 2 ffeetVe depth required JLM Shar, d””‘f ©34:89
, . Aajf
dr'w]/ = 7.86 ™M <
hemer ‘1“"3” s 0K
Kemfw& ment calculaton:
‘ - 29 X |2 v
The neagutved e - M — 1423§-2 in
(i ¢ Sfiil ayed y AS -l }S j& QK{OOOX'Q:])‘;X g
GAg= 0904 Y SpL
provide. st 4o @ 1A g1y = Bigq e
01904
Distr i bufin wu’ﬂforcamm’r’, Agy (min)= C100I¢ b
= (0 001ex 12.%12.) 7
e AS+(m”q> :} G'?__G "n’\/*/f_(__
yovide ay :
. ( o 6,// : i
Pevelopment Ienéﬁh. As N € bar 1 LlSldﬂJ—b—“%— DCSAL; ' p,- e iﬁ,._. ’fq/
The mqu{'md deNve fopmm’r h’ﬂgf"" ) 14 “ 4L BL s Ab
.__.}jA:‘Mooox—% lfn - _ 48d 9000
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The actual develop ment l;zng{fh for one ¢ide of the seehon,
S x(exin-ax3-15) = 375 M >y

Hener | JLSlﬁ’ﬂ 15 OKL -

%32 Lar @ .07/

e B ,—" : 46 ’))’/
7 = s o
© . d=9
L il
4 ' b @ 5917l
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Square Fooling

le »
Example: &2 2" 20,; S

i 4 column ’g n g‘?uave With Ofc =4 Ksi , re\fnjor’azJ with e/ng‘”NO-‘?

bars Of fZ "GO Ksi, support a dead load cbc 225 Eips. and a Ifve load of
75 Kips - The allowable sof| pressure, ‘{g G Kips /. Dc;!ﬂn a square
J%Ohmj w\Jrh bnm r;fi— be lo ﬁrack,ufmg f¢ - 4Kg1 and J{Z = (0 K5I

soluhon -

Sinee. The spac betweenn Hie-botom of Hhe foohnﬂ and the .

Surfac/L W'l be, 0ccupyed % ?QWH”J béf COT)CY’FfZ an Pr.wﬂd by
SGI[)

| | e e
Assume, an average. unit Laz,fécl‘fq-f— of on evefe and sol = f

The pressuve. of s materiafs 'a-F 5f+ depth,
:CLE % 12 ?D V‘J[

= 629 psf

‘i Net pressure en fosting g, = (vx 7000«429)

4375 psf = 4- 377 K<f

» B Lo (
The vequired area af the ﬁmh’ng ) /?m;7 = T |
a 7
b =
7 7375 O

Spv = 91093 £ : 1
. | v, = 956 f 295 £
2 Ultimafe, bea&v('dg'«f pressure,
g . (r2x226+ bexpzy)
x4 DS XD ¢
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T § g
punching shear checK: ‘ s

1 Asume..,” d =197 . Hemee  Ht length ’ !
of He evih'es] perimeker s
= gx(18+d) = 4% (18119

e/ d’_ ¢

v - 9 d ” 2°5 ‘g.-———-;’% X
.Ibo :{4? ¥ 228 ' : \(d‘:'a” 4
¢ ——
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2 Durl’nﬁ the collapse, the slab 15 defyrmed P’a!ﬁkg”? anJH«e,a,
Gt separated  fnto seamenh. Elact'e bohavioup IS followed
by tha tndividusal seamen-fg.

3, IT] 'dJAeld lt’f)% ‘H\QOY‘O‘l /OT)\H Fl%ﬁb &J%f-mah.ofy\g WL rtaﬁn

M to  congiderahon, The clashc o{&FOY mafong sre ML leeted -

L v \ ’ 0
9 - ﬂlmg He i {d hi'ne¢ , there I3 umﬁnm Ut buhon f‘

be/n&ha and 41013?1%3 morrents ,

[1nes of 1n ter cechon "f’f Hwo FIWYIU, he nee, |

5. The yreld [tne.s are
Py iy Temains sTraghT

# Guidelines for 2stablihing axes of rofahon and yield lines: go1¢

1+ Yield lneg wme shafghlt fimeg becauge they mepresent fhe
Imtex sechon Of ‘o Phﬂes.

20 Mg (d Unes represent 3K2s of rofahon,

The. Supporied e&gts OJL He slate Wil alse ettablxtn aves of

yotafion .
L e fcl?z i fixel , 2 MﬁL’h\/e 31614 line may J%rm
P*‘ovndm? constan¥ repistanee o rotation -
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Ij" the ul?g 19 g{mplj suPpoyfgq{, He axi¢ of rotatn p'row'clu
2ovo reStrunt

4. An ;W\ of Totahan il pass over 3Ny column  support

s omentation clapencu oN other 6NSTdLration -

5 Mield lives orm under conwnirated loads, “344‘?‘7‘(‘5 outward
Hrom He poink of apphicahion.

L A yie [d \ing, between fwo clab fﬁa"‘m"* Must- pass 'Hﬂmuﬂt‘

he Fol'“’r ()f ntersechon of tha 3xed of rotahion of The adqacent
Slak Szﬁ ments,

# Limitations of Meld Line Theory: 20y2, 5, 14,10

: theor® P .
1o Yield Wnes do met account- zlzidie deormabions.

20 Yreld line ﬂn@or} providts a method  for a‘e%ewmf%l'ng e
capacity of dzmgns vather than for dq-hgvmq'm'nj He amounf—

snd spacing of  rernforcement -
2. In app?g/‘ng yleld 1ine 3analys’s o slabs | -tae amaly s 1%
Predictaed wpon  avafable rotahon (apaca'-%? U He 3'@ [d 11'mes.

4, The yYiel line amaly st focug,,
cwpatl‘\‘g of tha slak -

will 161 ocour due

e”ﬁ‘relj on the Jffwuwa(

It pPre Sumed Hat < lier fM'(W”‘Q
0 shear sr ggmgion .
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4t Collapse Mechanidm: 201y, 0|©C .

1 X sructure 15 subgected o prog ressive. loading “f‘omz’”‘}'
at some. seehon [nereases 34 I mgﬂm'«l—u&_ oj lpad 1'nereases,
The cechon with maximum moment 1S Frusted and ?12’5*—’1‘
hinge 1 formed 2t that sechon. Plash’c hinge 1 8450'\1?7’”“5
at another secti'on dePenJ4'n8 o the loounclwg condt'hons
mnd [o'aéa\f\a patter n . | | rere o
For a8 cevtaln number of plasht hinge ot Fhe shrut

- Twit me chantsm
i+ veaches 3 mechanism  fov which 1t Collaps

g kneom 34 collapee mechanism.

R A
P OS> hi'gher
4"’1‘4:\"47 MU':HV
o — 6 —9 Cong/P;{ wil) occur
\ g //

Pl.gsh'(,kl'ng,e_
H Notahons for Yield [ine. and Supports:

D T~ 'POS]“h-\/e Hl.éld l"rUL.

—_— e == — —

— - Megative greld Wne
preccteseticrts Sitmply supported edge

W conhnuoug or fixed edgye

. axts of votah'on

& 3 Beam support
o point load
a column Support
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W Typical Yield Line Patterns
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¢ gldes
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al sides
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2 ov,
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Kl COCrGT 777777777 77777
| Simply supported
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\ N vee
| \ Ny ‘/ adat
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1;. 1 be T Fixed supports
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" Isotroprally Reinfored: ! -
"1 ashb % peinfres d M ar’%odoml direchms so that H\Lr’ensﬁng

wmoment 15 same (h these -hoo divections , 4ho moment™ Cafﬂug oj
slab Wl be same same Qiong any dther l'hz,peﬂ,wdleg; of divech'on -

Sueh a slab 1 $3id fo be (sotropicatly Pe{nﬁp@({,

Or‘f‘naaonallq ams’rvoplt T however, the S'hmnﬁHm e dfferent 1h

Pern&gulgm direchons , the slab 15 ealled orHae gcmalfy Pmi%v:a;t
amg-fraplh or 91\17,1';} arH\ogaﬂl(‘,p
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Yield Ling Analysis
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A sSlab s one- 3y, Um}formw foaded & econhnuous
cf‘l‘aur'c'. :
A C
5 vide

P slab hag 2 10 3 span and 13 vevnforeed 1o P:‘:
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2 l |

b 25 Tes ~ -
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Solvn'nﬁci@ & () we obtayn, W= 0/ €K/ [~

x=47 £
: o eq oS P
" The load capaelty of fhe slab = 0 g9 Kip /f’r@wj
# The %1@[& moment at” 3 IS PS5/ 5 /

and  for POSIhv@ moment af ‘€’ 15 M = L—Kp [f as ShooP 15 ﬁaum.
By yeld Ihe Mebhod, calealate. the ulbimate. uniprm lodd Ahat the sleb |
w1 sudev-l—— on 2 @ f+ span.

Soluh'ons
Let, he stab will S ppa
a ULm'fmrm [o'aJ Ld'%/]'f;/v 51MP‘&1 su?PoY-l-eé
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F——/J_d’\ w 5/3',4_
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L N -~ o K-
> 5 H

\«k
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W15 -2) ._"2"1 —10=0

> (s - 30%+x>) = 10
> ‘d?;_':_"_ 15 WALT a5 W =10 ,,,,-,@

5o|ng Eq'n ) & (D we obhuh, W= O-37—3K\'?.$/.H-V

L Xz 708 F o)
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A gimwz sleb 13 simply supported zlo% al) ¢ides and s o be (Sotrop

or, M» = M
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n fol
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l ; 7

LYXW | x — ‘ v
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' 6\
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WL .
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Example 14-4 '
The fws w3y slado  Shoum ﬂ?ﬁﬁur’e 1S 51mp(y cuppocted on al{f,w

-4-*47&‘5{&“ and carries a unnﬁn'mt} Ut buted toad of w rs_f-
Defermint.  the vequired moment vecistance for the slab, whicl ¥
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PSP DA ///[//// Z
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Ss|luthon mlkﬂg""’\ OF- W eu'\agon‘ll ug\a
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; o _ J28 +av
‘W L = T T 5=
: > 'g {Zsian
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JZg1ev 3
I b= 5 S -

A ortetd ke (or’\r’espmwg’

'

The Pdf}h‘(ﬂ\ oF fhe '01’35 h L\nhZ'Q a4 o}\‘qjoﬂ
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| g i 1l agran
o2 2 (24 5) = (Fram) o T
L™ Jiorar N8 a) paN 251an 572
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EPRR L Wl N 2
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## befine eolumn. 16,15, 12 |
Answer: Columm {5 a verheal <truetural ynember supportng il

Compresmva (oads Lith or without" momend,

vi-The cross s»ecﬁcmal dlmm;lons of 3 column éha“gencraﬂy cone (derable
less than T4 helght . ,

& Columns suppord vertieal loads Feom fne Floons and roof , and tramsmit

these loads Jo  the foundation.
* Hrmg columng  ¢amp Yy f’engion and  theip ax13l foras are often acmmpamed

bg bendi ng moments
% The 'mafn r’a'ﬂﬁmamzn'f‘s tn's R“.”qug concvete Columms 3dTE lo'ngl'fuclmﬁl,
™
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spiral Column
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4 Degeribe J.‘j}ewm—}— +y pes OJL column, (1 ith 'Ar‘a,grém)_- 16,1208

s
Anguer: g Based on slendernegs ratio, column may be twoO '}}]Pf
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. hen
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est”
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e¢xXeeed 12 . .
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3 Elactic Behavior of eslumn subject fo 3%13l load sy
At low Stresses, up 1o about 'fe- ) -an_ concrete \'5 seen) o behave nﬂﬂﬂ"y

@'a5ﬁ't3.”‘d le., stress & s+ram'
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For +ied ¢oluwmm,

in (wsp) | o |
The allowable load, Pg,, = ﬂ (a ngc Ag 'f-f;(w) Ag) o
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