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- /2;HALLOW FOUNDATIONS

m DeSign Of STr'ip FOO"’ingS: "Rei;forced Concrete Wall*

‘Pw = KN/m’

j't
TL 1 N pC 3
s, — /
77777777777 [BP.C [ R 1 it
. by . . . : | PC
Y ‘ B, at
TP PC
l———l m——l

(B) voyell Tl lax ;S (L) Jshalt 55 acl,8l e Hae il o (65 -
BG5S Jobll By Al o) Touyd Jokdl e 356 AU

B*Im  Leolelsacls g Julemn d_u.f'

e Given :-

- Load of wall =P, = /" KN/m’

) qall.: \/ KN/mZ
- b, = VY (Wall width)
- tP.C: \/\/
% Steps of Design :
(@ Calculate the footing area as follows:  (Im X B)
A = (’:"":\/m2 = B*Im —>>|get B
all.
= Bp & Im = Bpd Im
. Note That : .
in case of 8 8 2t in case of
pc - Prct “tec
if [ Cec 7220 cm or < - ‘ if| Tpe<< 20 cm
; Bac = Bpc - 2ty
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ﬂ’sHALLOW FOUNDATIONS |

(@ Design of Critical sections for moments : ( to Calculate ty¢)

(35l Ldall JSO 51 ) Raa b o ga ksl By e (555 padedd zyod) i)l -
e Calculate Z = —;-[BR_C— bul

e Calculate g = ultimate stress on R.C footing

= E“’ * 1'5\\ - JJS KN/m2 “Reaction"
<§&C_ _!rzn"\ AR_CL:SL! .
", M = qu * %—l * Im = \/\/ KN.m/m" "As a Cantilever"

u

6
-+ dimm) = C‘\/ Moo * 2=/ mm

fcu (N/mmz)*
dop,mdl goye

taken =5—35 e Jsanl) acl i)l g5 5,08 Cpanls
\/\/ r‘|9|d sac ) O_,i; L’,] M_):}Jsd.oho

o Check d ¢ 23cm

(3) Check Shear :

oo o A2 acy yle 555 palll gyl Ul -
‘\-L‘>~L) dl Q»o..laﬁl.x]l

(Todaa) Blaysdl e LI L)




/ 2-SHALLOW FOUNDATIONS

e Calculate L= Z - d/2
(m) (m)
e Calculate Shear force Qg = q,* £ * 1m

vV KN

3

* 2

e Calculate Shear stress q,, ;QS 11(())00 =V N/mm
(mm)™

Check q, j> q...= 0.16 Fcu N/ mm2

If UNSAFE (q_ > q_ )

scy

——> Increase d & recheck ——> Js} oo OLLI dues

Check Shear J!
# Calculate : Ceufe = degfer 7cm

cover

®) RF.T:
e Calculate-A;_ . = 15 * d
b " S Lamd
or
5¢p12/m’
6

2 L]
e Calculate Asmq: M, > 10 - VYV mm/m

Fy*0.826)* d(mm) choose 2»>¢br2/m’
as C1 =5

—>> Check A Sreq. > As

lf not —— use A ‘5_5 u..:_,...nM.“ d““‘ﬂ:‘.)“ C.:_:.L..uJ| b'.léau—

abs 055 ke 200 acl B UL
38 055 sbll plill Loy gbje
(® Details: A
' As in the Examples

Smin.

= A .
Slong Smin.
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/ZTSHALLOW FOUNDATIONS

Example: -

It is required to design a strip footing to su

pport a reinforced concrete (R.C)

retaining wall of thickness 30cm. The wall load is 450 KN/m', and the
allowable net bearing capacity in the footing site is 100 KN/m?. (F,= 25
N/mm?, F, =360 N/mm?). Details are required to scale 1:50. :

Solution: -

(D Calculate the footing area :-

assume  tpc = 30cm > 20cm
450 2 _ x
PC W 450 m = BP_C 1m
BP_C- 450 m
B.= 450-2*03= 390 m ¢,
’ ¥
@) Ultimate loads :- ——*%l———l‘
‘ d/2
1.5 * 450 2 7 il
qu = = 173 KN/m )
(390 *1> /lﬁlz—j
\—\/A A A
rc ot Ay I | re
(Always) S
IIREER RN R R R RV AR RRRRRENN

(3 Critical section for moment (M) :- 3 B! ! }
z = LBuc tu] ||
: / \
1 ) _
- 7[ 3.9 20'3] =18 m Critical Section Critical Section
M = q = (_Zl « 1m for moment for shear
u 1]
2 2
L 18 .
= 173* = Im = 280.26 KN.m/m
6 6
M = 10 280.26 = 10
Ay cl\/ - () T1000 = \/ 5 x 100 = 2204 mm
- cu (W/miR) 2 530 mm

/4of31
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ﬁ-smu_ow FOUNDATIONS

® Check Shear :-

P - Z-_;’—zl,s-g-?_:lb%m

Qqu= 4*P* Im 26556  KN/m'

il

173*1535* 1

3 3
« 10 26556 * 10 2
q, = Qsu - . : 0.50 N
° d * 1000 530 * 1000 /mm
q5cu: 0.16 _5_ = 0.16 25 = 0.653 N/mm2
' T, 15
1, <_ 9%, =—=> .. SAFE
® RF.T:-
6 6
‘ M, 280.26 =
AS - u 10 - 10 - 1778_3 mmz/m.

" Fy*x0826~d 360 * 0.826 » 530

7 ¢ 18/m’
Aspin= ( 15*dy, = 15%530 = 795 mm/m' |7 ¢p12/m’
5db12/m' = 565 mm/m’

Cfinda = d+7cm = 53+7 :

cover




/ 2-SHALLOW FOUNDATIONS

® Details : -
i (0.00)

(-0.60)

(-1.20)

(-150) — Given
or
assumed

SEC. (X-X)
— 1~ e
X € X
; & |

| 7¢he/m ]
- 4%_ A4 .
0.30 0.30
PLAN




/;SHAuOW FOUNDATIONS

2% Notes :-

- In case of Masonry wall :- w sl Ltln

l—‘ Take the effective width of the wall as follows :

bw/4 bw/4
i

AN\

Jolei)l o3 ) (pans dan

- I
(ULl 5 ace [

LA L
1 1 g, DPu
l Z =7 2[R_c 2]
L1
bw bu by

beipat = bw - [+ 1 = —

. RCwall Ul (& Gaw S aile maaail) wins ) by L8LJ) (s s Jia
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_/Z-SHALLOW FOUNDATIONS

[2) Isolated Footings: alaiidl acl i)

Jebiien 5f gose Lol 0 gacdl (555 dad anly 9 gec Lanle 5555 @l aclyill o -
Seple )

ildabiiaal Baclill Bdly goye o) Jokits 9gae Ja25 ol Lyl Gaelil) oS -

Design of Isolated square footing :

e Steps of Design :- ‘ P =/ KN
‘—ﬂ/\‘_—‘
* Given: - Working column load (P) and column
dimensions (a*b)or (b*b) Column__ | f—z—
- Allowable bearing capacity of soilq_ . L
* : ar RC | I RC
Required: | pe | | tpe
- Full design of square footing to TP
support this column and details. 4 : %all” Zrea
l ___\(
x
Naca
L fo
@_ _U L -_m )
"1
x L
* Solution "Design": XAL C;)l JBE!,
A el
D Calculate the footing area: (g X B) ) °pe ?
in case of in case of
tp_c < 20cm
. P 2 . P 2
- Apcs — = Bypg . Ape® —— = Bpg
Dan Dan,
get Bp. = V" get Bp. = v\ m
oLy Som w30 oy, soLyIL Bam 3l o5,
- Bpe= Bpe - 20 - Bpe= Bpe + 2Tpc
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/ 2-SHALLOW FOUNDATIONS

-

(@ Calculate the ultimate stress acting under R.C

Qs = -lii VN
(BRC) . ARC 510
(3 Design of critical sections for Moment:
LU ) G W) Ge gacdl G3s e parell Lopodl Slelhaill ax0

( Z;:= Z4 Cus )

** For sec (I-I)

1
ZI = '2_ (BR_C_ b)

Ssacdl Job b Cuo
2
M = q, = %L)*(Ta) iA

. ,
- d(mm) = G \/ MUI(KN-m) ok - \/\/ mm

fcu N/ mmz) * 1000

taken =5——35

v
@ Check Shear:

ol e Sgaedl oy e d/2acs (e palll (5 gl g Uaill

&

- b‘ o g

lm

Zg= Z

I
1 __ Section ! yle Check Jos o3 ..

\\\\
§§\\

L=Z or Z, - d/2 YES

/—901‘ 31




/ 2-SHALLOW FOUNDATIONS

L

ultimate shear force on critical section

g, * £ =
Logyll yo,e

ultimate shear stress

3
Qu*10_ _ 7/ / N/mm
d (mm) (100 \ S5l ase
Check 9., 79 9.,= 0.16 Fe. : N/mmz
_ Y

If UNSAFE (q_ > q_ )

scu

:>7> Increase d & recheck =—> Js! oo SLLS wes
Check Shear /!
Ll eyl

(® Check punching Shear‘:

CJasl Wi 5ae B o o3> 350 ) 9seacdl Jam Gl oo g3l gp Caad)

\/‘\
f
l d/2

1

3_)[__:.1: -_.x_é‘:dl ua§)| d_é C_).aJl tl]a.‘i.”—

b S e ageedl 5

q,* A
Where :- (d) is after being safe
d/2 d/2 from shear.
— —
o I r—-———-- 1
o i |
| I ©
[ % I o
o | |
s ]
| A




ﬁsmuow FOUNDATIONS

ar

" Qp = Punching Force | _
= 157*F, -qu*[(a+d)(b+d)]|(KN) Il
' Y T~
Punching Area M
- ) punching force E
- q, = Punching shear stress =

shearing area
Ll o Ll

Q
depth* punching permeter

3 .
Qp * 10 2 —
= (N/mm )
dmm*[(a+d)+(b+d)]x2 f P;]
X y
(mm) (mm) d I /
4 % A y

et + Gy o
P
3B el (8 Lo ,adl de gl

a
b

) N
Y

C

where: 4 = 0316 (05 +

pcu

a = width of column.

b = length of column. -

and —g— 79 05

if 2 5 05 — taken = 0.5
b

If SAFE j d is safe in punching

If UNSAFE —> Increase d & recheck =—> Js! oo OLLaJl ues

Check punching Shear J!
(@ calculate final thickness of R.C: Lladl e il

€ =d+7cm
| \safe for shear & punching

/Ilof 31




/ 2-SHALLOW FOUNDATIONS

@ RFE.T:

Details:

6
My = 10

A TR 8263* demy
y U (mm)
asC1=H
M“II* 106
0.826)* dgam)
as C1 =

ASII Fy

ﬁ

and check A &

where:

See the Example.

= NV

2,
mm/m

S mm/m’
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/Z-SHA LLOW-FOUNDATIONS

Example:-

It is required to design a square footing to support a square column with loads:
Po= 1250 KN, P, = 450 KN, q_= 15 Kg/cm', thickness of P.C = 40 cm,
5t(36/52), £, = 25 N/mm. |

Solution: -

" Column’s dimensions are not given

Design column using working method as follows
(Do NOT assume the dimensions)

3
A - Pl _ (1250 + 450) * 10

= 2428 =b*
™ T, 5 57 mm b*b

b = 492 = 500 mm

(D Calculate the footing area :-

toc=40cm > 20cm , q, = 15 Kg/em' P
=15 t/m° Ny
2 v\y
= 150 KN/m
(1250 + 450) 2 2
A, =0 = 1133 m” = B,

B,.= 336 ~ 340 m

BR.C: 340-2*040 = 260 m




/ 2-SHALLOW FOUNDATIONS

(@ Ultimate loads :-

_ 1.5* (1250 + 450)

el ¢

q, = 377 KN/m°

(156— * 2761)

\AR.C not A, .

(Always)

(@ Critical section for moment (M) :-

9

[z

| R

LTI

11

[T

B

RC.

Y
7t

z -—;—[2.6-0.5]:1.05m / \
2 .
M= q, (2) m Critical Section Critical Section
2 for moment for shear
1.0
- 377+ 22w 1
2
= 2078 KNm
3 6
Mo * 10 207.8 * 10
Aoy C1\ | — o) =5 = 455.85 mm
frooumd* B 25 * 1000
(mm) =~ 480 mm
(@) Check Shear :-
- z-9 -105-9%8 081 m
2 2
Qq= 9,*f * Im = 377*081*1m = 30537 KN/m'
3 3
10 305.37 * 10 2
q, - Qeu* - = 0636 N/mm
7 d *1000 480 *1000
9= 0.16 Fu =016 25 - 0653 N/mm
Y, 15
qSU < qscu —$7> SAFE




/ 2-SHALLOW FOUNDATIONS

-

® Check Punching Shear :-

%&bﬁwdw'&sw—g—dﬂe@& |
I + - d/2 | d/2
QPu 1.5 * (1250 + 450) - 9, (X * X) a2 | a2
2 N
= 1.5 * (1250 + 450) - 377 * (0.98 9 Y Lt
( ) (0.98) &= % -
= 2137.9 KN %IL__J l
i 2137.9 * 10°
95, ” 480 * [980 + 980] * 2 b |
= 1136 N/mm’ X = 05+048 = 0.98m
q = 0316 (05+1
cu 1 5
= 1 —>takeit = 0.5
=129 N/mm’
9 < b, => .. SAFE
(6 Final Thickness :-
g 480 mm
—_— 480 + 70 (cover)= 550 mm
@ RF.T:-
0 6 6
M, 207.8
A, = u* 10 - * 10 = 1455.86 mm’/m'
F, = 0.826 * d 360 * 0.826 * 480
8 ¢ 16/m'
for both directions
smin ( 15*dy, = 15%480 = 720 mm/m’
. 0K
54p12/m' = 565 mm/m'

ﬁ of 31
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/ 2-SHALLOW FOUNDATIONS

Details:

L=
e 7
. d

LR S P 3
- . TEN e .l e Ce
A .- -

8(#716/m'/

\ 8¢b16/m’

6'401, 2.60 o
SEC. (X-X)
2 |
Oy I - X
| il |
T
| y T;l € |
32— 8 g4 S|4 — — —
L LA N
|
[ 8qp16/m ]
T. Nl
3l |
[).401!, 240 Abo.4o




ﬁ-SHALLOW FOUNDATIONS

Example: -

-

It is required to design an isolated footing to support a circular column

carrying a vertical load of 1500 KN. Full details to scale 1:50 are required.

Given: - 3
- LT 40__-_cm ,
-q_, = 12 kg/cm
- fy, = 30 N/mm’
Solution: -

" Column’s dimensions are not given

Design column using working method as follows
(Do NOT assume the dimensions)

3
Peol. 1500 * 10

_ _ _ x 114 2
Acol.— fc = 2 = 26* 10" mm
° 2
_m*d _ x 14
Aco'.— 7 - 25*10

d = 564 = 600 mm

@ Calculate the footing area :-

tec = 40ecm > 20cm

2

_ 1500 _ 2 _ .
Pcs 10 - 125 m = B, (square footing)

BP,C: 353 x 355 m

BR.C: 355-2*040 = 275 m

/17 0f 31 .




/Z-SHALLOW FOUNDATIONS

@ VUltimate loads :-

15*
e j

i 275*275 : E /2‘ £ |
Sl @t

(® Critical section for moment (M) :- ,r—]z—ﬁ'

Uy

4

_12_ [275-06])= 1075 m |

|
M, = qu*—(g—)z*lm / \\

1 0752 Critical Section Critical Section
= 2975 * '2 * 1Im for moment for shear
= 1719 KN.m
M 10° 1719 =« 10°
*x i .
d(mm): ¢ (kRm) =5 = 3785 mm
fcu (N/mn%)* B 30 * 1000
- (mm) ~ 380 mm

(@ Check Shear :-

0.38

L - z- =1075- == = 0.885 m

ola

Q= qu*e * Im

2975*0.885*Im = 263.28 KN/m’

3 3
q - Qur 100 26328x 10 _ (.0 2
d *B 380 *1000
9= 0.16 Fu 016430 - 0715 N/med
Y, 15
Uy < 9. j SAFE




/z-SHALLow FOUNDATIONS

®) Check Punching Shear :- Brc
%Udsbwdrd'uiab»—g—dﬁewh— |
T w2 ‘ |
Q, = 15*(1500) - 9, [ -~ *X ] L
u - ~
T 2 7N A
=15*1500 -2975*[—— * 098] Zl — ! AT
4 " _‘\ @ / 2
= 2025.6 KN \1//
3 v
- qu = 10 i
qpu (MX)*d A l
3
q = 2025.6 * 10 X =06+038 =098 m
Pu (T0* 980) * 380
= 173 N/mm’
9, = 0316 (05+| - 1413 N/mm
Z 1 —> take it = 0 5
qp q, §> .. UNSAFE

cu

Increase d

Take d = 430 mm

Q = 15*(1500) - 4, [ % * %]

Pu

2
15*1500 - 297.5* [ -~ * 103 ]

2002 KN
qu * 103
Py (mMX)*d
2002 = 103
u (7T > 1030) * 430

1439 N/mm’




/z-sr—mu_ow FOUNDATIONS

9 > 4 => . UNSAFE

u ‘CU
Increase d
Take d = 480 mm

2
Q, = 15* (1500) —qu[% *X ]
u
2
= 15%1500 - 297.5* [ - * 118
= 1924.66 KN
3
qu = 10
q =

Py (X)*d
3
1924.66 * 10

I, ™ T (7 * 1180) * 480
= 108 N/mm’
1, < 9, —> .. SAFE
u cu
(6 Final Thickness :-
P 480 mm

480 + 70 (cover)= 550 mm

) final
@ R.F.T:-
Ml 6 6
171.9
A = My » 10 = > 10 = 120434 mm’/m’
Fy*0.826 x d 360 > 0.826 *» 480
6 ¢ 16/m'
for both directions
fmin= ( 15*d,, = 15%480 = 720 mm/m’
| . 0K
5db12/m’ = 565 mm/m'’




/ 2-SHALLOW FOUNDATIONS

Details:

2 (0.00)

&
2

(-1.05)

(-1.60)
(-2.00)

T ]

: \ 6¢b16/m’
0.40
.

Pl A

275

SEC. (X-X)

2(75
|
-
|
|
% §°
|
6¢bie/m’
I
|
|
‘ |
|

0.40
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/Z-SHALLOW FOUNDATIONS

Design of Isolated rectangular footing :

e Steps of Design :- ‘ P =/ kN
_ —
(D Calculate the footing area: (| X B )
Column
* if tp_c >/ 20cm ~
, t
P R I RC
Ap = o Lol Bpe \5[ Py ]t
W Jgmae 5 sanly Uolew | i
R X l.f)"“' oleo Ct‘}:’ 131
| <& T
Lpc-Bpc= b-a ]
N
cogacdl olesl (3 LA anis s saclill olesl (3 a0 ] _GI | S
Lpcd Bpe ol &me oidoleadt JUs oy l
Loc-Bpe = b-a  Lyootlle ; Lre .
AL L . /lL
PC
bre= Lpc - 2tpe
Bac = Bpe - 2ty
*if t,, < 20cm
p
Apc® —— = Lpd Bpe
qcnll.
Lrc- Bpe = b-a and get Lp.& Bpc
Lpc = Lre* 2tpc




/ 2-SHALLOW FOUNDATIONS

taken =5—35

A

(@ Calculate ultimate stress acting on R.C:
_ 15 Pu (KN/m)
! Lec* Bre ®
(3 Design of Critical sections for Moments: : b | Zs
; t ' O
) .. o 7 : md-
OBl G Nl |
|
©
Lre
** For sec (I-1I) ** For sec (II-I1)
Z, = 2 (L, .- b) 2= L @, a)
I~ 2 RC Im- 2 R.C
dgactl Jsb b Cum Sgacd) jo,0 @ aao
2 2
] _ (ZI) . _ (ZH) )
-~ ,MUI- qu*~—2—~*lm MUI-E qu*—*lm
-/ KNm ' - KNm
: M 10° M 10°
. dI = Cl Ut (KNLm)* dII = Cl TMWIT(KN.m)*
feuowmd) * B l feu (u/mi)* B

taken =5—35

A

fromd, , d_ we should take the bigger

- ol bl

Z,= Zg Os8amw B Lp- Bpe = b-a Ll e Glasls 150 -

di = dyp 0sSew 3 ooy

LB U1 )5y s sy 0laS] ey Ol oSa wl

/23 0f 31




' /Z-SHALLOW FOUNDATIONS

@ Check Shear:

oSUl Z 3l e vgacdl By e d/20cs le -
(Lpc-Bpe = b-a byl §is Ul (8 3l o 5o 5l )

Qg x '
gyl o ye

where: f -7 _ d4/2

\ZI sV Z oo »SUI
; :
L, RQe*10 ./ N/med
d(mm)* 1000

Check q,, 79 0.16

If UNSAFE (q_ > q

)
— Increase d & recheck —> Jsl oo SLLasdl aaes

Scu

Check Shear J!

(® Check punching Shear: Lladl e s
W
P
d/2| ' |2
1% ‘ /%r
RC ; i o e .
/!d 0(\ 5,he I Gaill (5 ol g Uadll-
(T O /2 08 (ple 9 5acdUs aos daiows (e
q. x - A
o A S e 0pecdl s
d72 drz
—r | =
— QI:': =77 — Where :- (d) is after being safe
HINE AR from sh
\ D Pl rom shear.
SlL__ad
F—blad




/ 2-SHALLOW FOUNDATIONS

Punching Force

15*F, - 9,*[(a+d)(b+d)]
Y T
Punching Area

Q * 10
dwef (a2 )+ (Brd)]n 2

q
P a+d
(mm)

Check 9, % 4

pcu

a

0.316 (05 + 5

)

where: 9, =

and _‘;_ } 05

(KN)

(N/mm’)

N/mm’

cu

If UNSAFE § Increase d & recheck ﬁ> Jdst o0 SLLLIY aues
. Check punching Shear J!

Calculate final thickness of R.C:

L = d+7cem
\safe for shear & punching
@ RFE.T:
—_— M 6
« A _ u*x 10
ST -
FY 0.826 * d(mm)
as Ci1= 5
M
° Asn = ur> 10
Fy 0.826 * d(mm)
as C1= 5
and check Ag & A 2> A
where: Aspin= 15> dyy
mm/m
or
5¢p12/m'
Details:

Smin.

Lol He Gl

- S mm/m'

- S mm/m’

5351 Lans)

See the Example.
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/ 2-SHALLOW FOUNDATIONS

Example: -

Design a rectangular R.C footing to support a column [30 * 80]cm carrying a

load of 2000 KN. Allowable bearing capacity of soil is 1.30 kg/cn. thickness of
P.C footing can be assumed 15 cm. [ F = 25 N/mm, St[3%,1].

Solution: -

@ Calculate the footing area :-

Crc =15 cm < 20 cm

_ 2000 _ 2 * )
re” T130 1538 m™ = BR-C LR_C ————— ——
Lece” BR.C: b-a
LR_C - BR_C: 08-03=05m -~ ————————— — @ |
Solving D) & @ :-
1538 = B, * (05+8B,,) —> B, .= 368~ 370m
LR_C = 0b+ BR.C: 05+370= 420 m
LP_C = 420+2*015= 450 m
BP'C = 370+2*015= 400 m




ﬁsmuaw FOUNDATIONS

@ Ultimate loads :-

_ 1.5 * 2000

- = 193 KN/m°
420 * 3.70

9y

@ Critical section for moment (M) :-

** For sec (I-I) "

1

Zy= 5 (420-08)=170m
2
- M, = 193* I'ZO * Im
I
= 2789  KNm

© e 2789 « 10°
= {
T 25 * 1000 T

5281 mm =~ 530 mm ‘

** For sec (II-IT)

Zy= 5 (370-03) = 170m

1.70
193* = * 1Im

= 2789 KNm

s 2789 =« 10°
I 25 * 1000

= 5281 mm =~ 530 mm

530 mm




/ 2-SHALLOW FOUNDATIONS

(@ Check Shear :-

d 0.53
8 =@Zorzy)-—-=170- == = 1435 m

qu: qu*e * 1m

= 193*1435* Im = 277 KN/m’
3 3
10 277 *10 2
q - Qau* - = 0522 N/
7 T4 ~B 530 * 1000 mm
9,.,= 016 Fu =016 25 - 0653 N/mm
Y, \ 15
9, < 9, = - SAFE
(®) Check Pl;nching Shear :- " L
n RC .
@Uﬁwdﬂ‘ﬁaw%@'ﬂn |
Q, = 1.5*2000 -9, (X*V) . i A
v ' N
= 1.5* 2000 - 193 (0.83 * 1.33) of | ‘%3 U
o A
= 27869 KN Sloeb
3 Y—AH
27869 * 10 .
95, ~ "530 *[1330 + 830] = 2 ) |
= 1.217 N/mm’ X = 03+053 = 0.83m
Y =08+053 = 1.33m
q, = 0316 (05 %—3—) 25 '
' 15
= 113 N/mm°
9 > 9 = . UNSAFE
PU pCU

Increase d




/ 2-SHALLOW FOUNDATIONS

Take d = 580 mm

Q, = 15*2000 - 9, (X*V) -
u

1.5* 2000 - 193 (0.88 * 1.38)

= 2765.6 KN
3
27656 = 10 .
99, ” "580 *[1380 + 880] = 2
= 1.055 N/mm2
B, <4 => . SAFE
(6 Final Thickness :-
cinad - 580 mm

580 + 70 (cover) = 650 mm

final

@ RF.T:-
smin= ( 15*dy, = 15%580 = 870 mm’/m’
5 db 12/m’ = 565 mm¥/m’
M ¢ 2789 % 10° |
ur * 10 - 2> 10 16171 mmz/m'
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I Fy*0.826 x d 360 = 0.826 » 580
7 ¢ 18/m’

16171 mmz/m'

A - M x 10 2789 = 10
ST Fy*0.826 * d 360 *x 0.826 = 580
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