\\PEE SN
Yar - Lle Jledd

Nl s ’Z%
e
b oY [
(o}

Foundations

Strap Beam Footing
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% Design of footings for columns near an
existing property lines: SLd o S lsos ach i) e
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1) Spacing between the two columns Cq, Co.
2) The values of columns loads P; , P, .

3) Allowable bearing capacity of soil.
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Example No. (2):- 94, = 150 KN/m’
. Pz = 1500 KN
P, 1 1000 1= 1000 kN
o 2\ Y
i, / - | (40X70) (4ox70)
A, 0150|5400
=129 < D

use Isolated footings

tpo= 40cm , Jo= 150 KN/m’

. ForP; :-

- isolated rectangular footing
AP.C:%(;S_O;: 666°= L, X B ——— @
L.~ B,. = 030 - @
From 1& 2 LP_C = 275m BP_C = 245 m

isolated rectangular footing

A PO om- L x B —e @

P.C 150 P.C P.C
LP.C- B pc 0.30 - @
From1&?2 LP.C = 340m , be " 3.10 m
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% % Usable types of foundation systems in case of
columns beside property line:-

- JL?“ NEN )lj-?’*-_’ Jgel I o> I d_‘) ‘.\.xml_\.a.“ Sluluul t'ly' R L -

Strap Beam: - | |

isolated
footing

Jo 55 131 Bl b Lels -

slesl sy strap beam  Jee Joboo
Fl . F2 3)45“ ..\_CI}S

NN NN NN

Check Jecs psiy
L4 L,
or

« If X

x

2 2

_).ﬁ-».ol La.n:gl

use strap beam

Ly or L,
2 2

¢ If X <

_).'c...ol La.nﬂ|

use combined footing

Combined Fobﬂng -

-\\\\T ANEAN

HFXA

Sl as Hleas vseel) A8 y50 3aeS Joos o8 Strap beam JI J:. J& 13 -

. dJ.:»lJ ‘)_;' J).a.c-j

1 AS ke Al 3 e Gle s as g ULJ) 0l (oS4 -

v v
If Py Po If Py P
o use rectangular use trapezoidal
combined footing combined footing
A /
/|
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A| Design of Strap Beam Foundation system for
column near an existing edge of construction: -
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-

e Steps of Design :-

|
\\\l\
N
W @
|
|
|
N g
|
|

” 1
/ — i —
AR 5 F
A Bl -
/1
Ih  h
P, : P,

- l strap beam
Footing 1 t . T Footing 2
R, R,

He—H S-e —

1) Calculations of footings dimensions:-

e assume e=0.1—0.205
e calculate the reactions R;, R,

P*S 1] L]
R, = 15_6 =" KN —> "From> M@P, =0
R,= Pr+ Po- R=/KN=> "From> F=10"
where :

R, = load from beam on footing (1)

R, = load from beam on footing (2)

'/801‘39
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For F1 :-

* if Lrc ~ 20cm

R
Apc= o= L

x
“P.C Bpc

qclll.
C
where L, .= 2 [¢+—21]

and get B, .
Boc = Bpe - 2t
Lpe = Lpe

ZtP.c Shaie ol jaiss Joae pp U
COpct COpp 05V

*if Tpe << 20cm

R

Apc= T Lee Bre
Qan. |
where LR_C'-:_:'. 2[€+—C§1*]
and get Brc
Boo = Bpet 2ty
Lre = Loc

S5z e PC U 5ep Joo g U
oL

For F2 :-

* if tpe 7 20cm

R>
qall.

Apc= = Lpc* Bpe

Lpc-Bpc= b ‘GI

and get Lpc & BP.C

Lre= Lpc-2tpe

Brc= Bpc-2tpe

"Could be rectangular or square"

*if tp < 20cm
R>

all.

ARc= = Lpc¢*Bpre

Lrc-Bre= b 'GI

and get Lpc& Bpe

Lpc= Lpce*2tpe

Bpc= Bre*2tpg
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Check the validity of using strap beam:-

52el S oleo) aade vasss Fy, Fy G5aclil sketch o s -
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= BUE paaatl LS5 strap beam Ji bj,s odiss 131 -

(2) Calculate the ultimate loads and reactions on strap beam:-

PlU R qu , RIU R RZU Pl’.‘ Pz{
i
: 71| I [
x W y _ : A7 E3 R
1 = KN/m /] 1
u BR'C(I) g _TL N
! RlU [RZU
RZ /,;_B_R_C(_l_)__j/ 4 BRC(?_\ v
*Wz—B”:KN/m / A
o A
u u
NN NEEEERRREN
Wi, KN/m' kN/me Wz,
P BR.C(}) . X BR.C(Z) v
(3) Design of strap beam:- Py, P>}
| . ) .
Draw S.F.D & BM.D | ;
) [ e
* Point of zero shear:- AT ]
P, - W, * X = zero V\;/lu V;V_zlu
¢ | i Lol Q) | i
) e N\
max_ZM@éo I EQI gIEQ3
X C, | . !
:Wlu*___o__ - PlU[XO-T] I immfg\\:‘lj/
M 4
T M MNTM
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- 6
= C, M nmy* 10

l(aearg\ where C, = 4.50
mm
fcu (N/mmz)* b(mm) [as a beam]
Ll 5 rolicd§ dn55, o b gf 40 cm
s 4] - ebdf ¢ or C,
lnale o gacd) Sgacd) (ose oo Sl Gase Ji U
7 | K
2 b 7 % b
XX Jado st VI

recommended b = d/2

e Check shear for strap beam:- [as a beam]

dsacd) oy oo d/2 aes (e

- get Q. = thebigger from Ql’ QZ’ Q3
SFD J e
d
QSU = Qmax.- —2— * Wlu (or qu)
U.iuUl O JA} LS" KLY Qmax.“.-‘*“"" LS"‘L‘:
Qg = bQS; - N/mm
[as a beam] F
If 9su<gq = —2
< ey A

— use min. shear RF.T 5 ¢ 10/m’ 4 branches
AS1 5140 cmseSl poye HU

/120f39
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-« .

' F

— If 9 >q,, = 0704 |-
max. ¥.

_U_NSAFE —> increase d, & recheck

— If G, < < Yooy L plball LU e o3y

-min. max.-

design req. shear R.F.T :-

x A *F /Y
q Qs i, n ) Y. s assume n=4or 6
sy 2 b * S )
| g 10or12
and get S
Cpeam = dsafe+ 722‘\/&,
* Beam R.F.T:-
M 6 i
. . B} max. top * 10 =SS mne/m’
>top Fy*J * d(mm)
A _ Mboﬁom * 1()6 . _ \/\/ mmz/m.
o S bott” F J * d -
y* (mm)
~ Mpottom = biggestof Mi, My, M3
BMD (= dsesdl (25 le poiedl
= 13 A req.
check Asin, = — | 1] —
1.1
15

/130f39
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(4) Design of footings:- "as s-frip footing"

x For, [F ]. . N /'1%"\}/
= ’ i /) 7 Fl
Rhl -2 7
q”1:B*L =/ KN/m LR.C_/'//—'—b—%
RC "RC e
of footing (1) ' s
v BRC "4

e critical section of moment:-
(X-X) 5800 oy (ole
where Z; = —%— (Lpc- D)
5580} Joye b Cus

2
M, - qul*%* Im =v/V KN.m/m’
X-X

. Moo 10°
Ay = B 4 [ Mgt 100
fcu (N/mn21)* 1000

e check shear:-

5,801 oy o»—‘zi—wdh

'quf Gy, = fl x 1m lwher’e:— fl = Z4 _
depth

of footing 1
q Souy =V Nmm' < q =016 i
*17 1000+ d_ dg, seu A

Tf UNSAFE

: j Increase d & recheck




/ 5- SHALLOW FOUNDATIONS
e RFT:
6 —_—
' MUI * 10 2 ! %
~ mm/m
° Asl Fy* J * d]‘:1 \/\/ _ Asmm /m
oyt i ol
.. - [__‘_
* For [Fz]:- : P e S .
F, o Jiab + "
2 2 1 %
Qu= —— =kt Ll T L
2 N R.C
BR.C LR.C N _____% _____ -l
— Y X X
of footing (2) i J
B N
1 a R.C| v
Z2 = (LR.C_ b) A v
)
ZZ
- 2 - '
M”Z - quz * > * Im = /-.\/KN.m/m
5
de, = 5 Mowum* 10" _ /1
feu (w/m2y*1000
e check shear:-
depth
of footing 2
QSUZ: quz* ‘82 * 1m
Qg 2 F
q = 2 - \/\/ N/mm q = 0.16 L]
SUZ 1000>,cd1:2 < SCuU 'YC
Tf UNSAFE
t = d + 7
—>> Increase d & recheck f2 ‘;zlfe Cover
/ 15 of 39
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RF.T:

MUZ * 106

A
o s2 Fy*J*dfz

(5) Details :-
See the Example.

S

= SV mm/m' </\L A

o i palls

~—

Smin./m'
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Example No.. (3): -

Design a suitable foundation system for the shown two columns.

? C,(4Q * 70) ¢, (49 70)
7
A _{/?//_ _____///_ -
/| I Py P
/ ) ' 2
/Ll.ooﬁl;s = 6.50m—A
Given: -
- tP.C = 40 cm 2
- q(l”. = 150 KN/m
- f., = 30 N/mm" . f, = 360 N/mm’
- P, =1200 KN
- P, =1500 KN
Solution: -
; | A ¢ (a0 * C. (40 * 70)
1 P, 1 1200 61497 70) Y
R - - — /
2 q 2 150 28 - T T —/ -
: all.
) : / P P
y 2
= 141m > D #1005 = 6.50m———
We can't use isolated footing, A I | i l | l
try strap beam. /] '
e F""F‘""? F I—"F'"
assume e = (0.1— 0.2) * 6.50 /] —t 2
o _ /] |‘4]§“R ‘éﬁﬁR
e=0.6bm / . 1 2
_ * A
o R, 21200765 _ 133334N 1200 1500
: 5.85 6.50
‘ .
. R2 = [1200 + 1500] - 1333.3 ‘(ﬁql “(\]Q“RZ
KA 5.85 X
= 1366.7 KN s |

/17of 39
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(1) Calculate the footing area :-

For[F, ]
Cpc=40cm > 20cm
R
A = 1 = 1333.3 - 8.88 m2
R 150 -
LPC =2[e+D]=2*[065+10]= 330m
A : . "
Y 888 _ _
Bpe = 30 - 269m = 270m
PC
LR.C: LP.C = 330m
B =270-2%040 = 1.90m
For[F,]
Cpc=40ecm > 20cm
R, P
A =—2 183667 gy pPop x|
P.C qG". 150 P.C
Lo~ Bpe= b-a
L,.-B,.= 07-04:03m
Solving ) & @ :-
911 = B, .* (03+8,)) — B, =
L,.= 03+B,.=03+290= 320 m
Lyc= 320-2*040= 240 m
Boc= 2.90-2*040= 210 m

Pc — O
- @
287 = 290 m

/18 of 39
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Check the validity of using strap beam:-

-

K100 6.50 —
\\ ‘ F \R
R |
Biz2r0l T . . . 7 _|L |B
74
%
|
/
N / |
Li=330 L, 290
X = 1+6.5-3.3-2’—§O— - 2.75m > %O—
oK
B, 270 < 100
L, 3.30 '

(2) Ultimate Loads and recations on Strap beam:-

P,, = 15* 1200 = 1800 KN
Py, = 15% 1500 = 2250 KN
Ry, = 15*1333.3 = 2000 KN
Ry, = 15* 13667 = 2050 KN
W, = 2999 606 KN/
3.30
W, = 2990 o976 kn/m
RPXT .
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* get the point of zero shear:-

M

_ €
w2 23 N
| _ 1Nz N
| o« ™
s e s Eae ol
R B [ 2 B T I z
I ] o o
ERTE 7
Ry ™
rln-IW o
O i
S N
~
v = @)
O 1]
. 3 g
e e S
|| O (42 )
_ = w % 7 .
L N co
v 't ra .__._.l.lllllllllllllllll llll|llllll||l|& IIIII -
—k N s = VPSRRI = 0
N N o
NN\ AN AN
£
N~
)}
'\
1
° —
X o
Q
i
N ]
[ ~ _
o 9V2 9 m
X o ..,MZL va
X X o™
© v 2 N~
o O Q o
O o X |
I | { "
o .
O X
®© £
—

* 700

30

0
4
"
\\\l/
1 E
gt
ol 2
=2
7
* NS
vnA_ X
=
Y

take d

930 mm
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@ Check Shear :-

Qrac= 1030 KN
0.93

Qau= Qupax. - W *%: 1030 - 976 * = 576.16 KN
3 3
qsu - QSU * 10 - 57616 * 10 - 0885 N/mm2
d *B 700 *930
9,.,= 0.24 Fo =024 30 - 107 N/
Y, 15

9 < Yseu é .. Use Min. Stirrups
5 db 10/m'] 4 branches

@ R.F.T of beam:-

As, . = 3%% *700* 930 = 1989.2 mm’

1.3 * 1270 = 1651 mm’

1.3 * 3220 = 4186 mm’

0.15 2
——*700 * 930 =
100 977 mm
6 6
A - Mufop*m _ 873 =x10 = 3220 mm?
S Yop Fy * J =xd 360 = 0.810 » 930
9 ¢p 22
6 6
N - My, .x10 _ 353 =10 - 1270 A
S Bottom Fy *x J =xd 360 = 0.810 * 930 < Smin.

Use AsBoTTom - Asmin. = 5<#>22

/21of 39
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For [ F1 ] S /
/] Fy
2000 2 /|
q, = = 319 KN/m 190 |- 4B —bl<
"1 190 * 3.90 g %
Z
z, = % (190 -070) = 0.60'm R X
0602. S
* _ 7 * L R.C Y
-. Mu1: 319 2 lm A A
= 574 KN.m/m'
574 x 10°
d, = : = 218 mm d. =330 mm
N \/ 30 * 1000 " <
take d¢ = 330 mm
Check Shear :-
d 033 _ -
{1: Z, - - = 0,60-2— = 0435 m
Qqz 9u*€,* Im = 319%0435*Im = 13876 KN/m
| ; ,
qsu: QSUI* 10 - 138.76 = 10 - 042 N/I’I’\I’I’\Z
M1 d, *B, 330 *1000
q..= 016 Fs - 016 30 - o716 N/mm
Y. 15
Ay, < G, => SAFE
RF.T:- .
E— M 6
A - ul*lo_ B} 574 10 - 585 mmz/m'
1~ F,*0826*d 360 * 0.826 * 330
, 6 ¢ 12/m'
S, 15*d_ = 15*330 = 495 mm’/m’
5db12/m’ = 565 mm/m’
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For [ F2 ] l
2050 | \
9= = 407 KN/m’° —F
2 210* 2.40 R
1 7 2.40
Z, = — (240-070)= 0.85m < b~ — /— — |2
2
085 : X % """" [ x
* M = 407* - t* ].m 2
’ u2 2 \
B
= 147 KN.m/m' - R.C ¥

s 147 % 10° i1
= = mm
f 30 * 1000 |

take de: 380 mm

Check Shear :-
d 0.38 _
£2= Z,- 5 =085- =5==066m
Qqu 4 *x€.,* Im = 407*0.66*Im= 26862 KN/m’
3 3
g, - Quz 20 _ 26862x 10 _ oo\ 2
2 d,*B, 380 *1000
9,.,= 0.16 Fu =016 30 - 0716 N/me
Y. 15
9, < 4, =—> .. SAFE
RF.T:- .
- M 6 |
A, = u,x 10 3 147 =10 - 1300 mmm'

2 Fy*0.826 » d 360 = 0.826 > 380

Asin= ( 15*d, = 15*380 = 570 mm¥/m’

565 mm-/m’

54 12/m'

/23 of 39
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Details:
(0.00)
o
4 XV 1 XV
, 5 db10/m’ e
- 4 branches 1) (-0.6)
i o= AV
(-1.20) 2410 (-1.15)
= /v 1 N Avamm
T RS I 5?%’38{[ . I “ (-1.60)
._.,.._"'"v,lb ..".’l’-...:.! - - . - .QLI ...‘I D....'.. ... . v——_—
/ / // \ e \\ \ T T (F2.00)
DR AN ¥ F AR R R R I U § AT el R \VARRES
69[212/m'/ l \ 5(#)22 \ 55#212/m'
5¢b12/m’ 7 gp1e/m
SEC. (X-X)
| y | Q X
g]’z | (@) \\
5 | I |
"o | S
X < | | - X
T T 7
% el | ' o
e Bty
S |lsdpra/m © | é: S
ot . —— | 5¢prz/m' | N T
2): . : g \R
| i |
0.40 : 0.40
H—100—H 2.30 e NA—105—H—1.05—H—A
P 6.50 +
PLAN
W\ spseaen | 9 ¢p 22

1] 2 ¢b 10
2 410
2 4b 10
5 dp 22

1.00

5 db 10/m' L .
4 br'anches\ j

b o o o

HF—0.70—
SEC. (Y-Y)
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If ‘P, < P> strap beam JI g J55 Ul 55 -

Design of rectangular combined footing for
existing "propem‘y lines" :-

L5‘9 oLx:»)...u U‘ﬁ d.x.w Lf""“ L;JLQ.” x_tjl..aU‘ u,.aﬁ.u u.oL..aU‘ JLC.J‘ x_sL.n.:- r;..u -
- @l o g combined footing J)

g X i 5-X
/ R /:'/ R
/| }
/|
X = _ﬁ_*_i D—HK S e
R R -
/|
Lec
7 = X5 + D
> R
) Lec =2( X+ D)
and Lpe = Lpe =—> COe RCI 5o PCUI jasm g samse sab ol U3,
U ) e 5000l e s JWIL, L) Al
- JESRES
and get Bgpc. Bpg COcd GG at Cg, e

'..\_‘x U-JLD L;..p).c.Jl oL:uL” LS'-:’ Jj)AJL) Cw :
Bpc= Bret2tpe |




- .
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Example No. (4):-

Design a suitable foundation system for the shown two columns.

c1(43*70) ¢, (40" 70).
/ % N
A - ////f ______ _//__ —
AP 7 ops
A 2
A—100—H—————5 = 400 m————
Given: -
“tpe T 40 cm ,
- q_, = 150 KN/m
- fo = 30 N/mm’ ,  f, = 360 N/mm’
- P, =1200 KN :
- P, =1500 KN
Solution: - N
| A ¢ (a0 . C,(40* 70)
1 Pr 1 1200 A @770 i
2 Voo "2 0o A+ @ — — — - -
: all. / l P 7.
1 | P
/ 2
= 141m > D K100 —H—————5 = 4.00m———— ¥
We can't use isolated footing, /| ' | I I | '
try strap beam. ; | |
g L i B R
assume e=(0.1—0.2)* 400 t <
| ] A 1Ta Tr
e=040m / . 1 2
HH
: 1200 * 4.0
.. R, = —————— = 1333.3KN
'\ * T3¢0 200 1500
' \
. R_=[1200 + 1500} - 1333.3 ‘(ﬁq “éﬁ“R
2 } A 1 3.60 e 2
= 1366.7 KN 040

ﬂof 39
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(1) Calculate the footing area :-
For [ F, ]

tp_cz 40 cm > 20 cm

B .
A = 1 1333.3 _ 888 m2

" Qan. 150
LPC‘: 2[e+D]=2*[040+10]= 2.80m

A
ch: P.C 8.88 - 317m ~ 3.20m

L., 2.80

| For[FZ]

tp‘CI 40 cm > 20 cm
R

1366.7 2 I
A = —5 - =911l m =B * L. ———__ — @
P.C qa“’ 150 P.C P.C
Loc = Bpe= b-a
Loc- Bpe= 07-04=03m ~————————————— — @
Solving @ & @ :-
911 = B, * (03+8B,,) — B,. = 287~ 290 m

L,.= 03+B,.=03+290= 320 m
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/ 5- SHALLOW FOUNDATIONS |

Check the validity of using strap beam:-

1,00 4.00 ¥

\i
N
B.-270| 7 -- 9 B
1 . _//_________%___ 2
|
X\
\\
L, =280 2.90
/’|/ /'|/ X /’lé /'I/
2.90 2.80
X = 4+10-280-=22 = 075m < == | Wecan'tuse
B _S’rr'ap Beam
1 _ 280 < 100
L, 320

. Use combined footing j Py < P, j .". Use rectangular )

combined
. R
R = P + P, = 1200+ 1500 = 2700 KN p | p
11500 * 4 | R S s
X it L 2.22 m 100 AV
R™ 2700 | i
' LP.C/ZZLR.C/Z




/5- SHALLOW FOUNDATIONS |

(1) Calculate the footing area :-

—gﬁ X,+ D =222+100 = 3.22m
L, =2%322= 644m = 645m
L -

PC LR.C = 645 m

trc=40cm > 20cm

Az 2 2100 _ g2 B x 645
: 9. 150 P.C

A

B -_Pc __18 59 m x 280m

2 6.45
- PC
B, =280-2*040= 200 m

(2) Design in long direction:-

l!

), = 1.5*1200 = 1800 KN E R.C
o - IIIiItIIIItTI:IIIi
qu = 1.5* 1500 = 2250 KN P1 Péu !
. 114 ]

* . 1 Suder
Ru:1-5*2700=4050KN- 1T ;%'l?lall N D O 5 D R
4050 ord W, KN/m' qnq)

u s = 628 KN/m’ K065 —Ht 3.45 125
6.45 E | ; 121
4050 2 408 :

Y765~ 2007 4 KN/m 11 P.O_Z_/sn/u/i\li

* get the point of zero shear:- E L\%?Z“/g § _}:784
1800 = 628* X, —> X_= 2.87m >T° 1800 |||
M, =628~ 287 P diin

- 1800 * [2.87 - 0,65 - 220 N}“K:\(:/'w 400490
" = -800 KN.m o -
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/5—.SHALLOW FOUNDATIONS

<

. M 6 6
.d = 5 fma:_* /I’BO——\\ - 5 800 =x 10 - 577 mm
cu (\B_-C/)(mm) 30 * 2000

take d = 580 mm

(3) Chéck Shear :-

Quax= 1215 KN

qu: Qmax. - W * % = 1215 - 628 x ? = 1032_88 KN
3 3
10 1032.88 * 10 5
q., - Qeu* _ : - 089 N/
T T4 xB 580 * 2000 mm
q,,= 0.16 Fu = - 016 30 - 0715 * N/mn
Y. 15
4, > 4 = - UNSAFE
intrease d ? take d’= 680 mm
Qouz Qppax, - W* % = 1215 - 628 * 0'768 = 1001.48 KN
3 * 3
10 1001.48 * 10 . 2
q - Qsu* - ' = 0736 N/
T 680 * 2000 mm
4 > 4., = . UNSAFE
increase d _§> take d = 730 mm
qu: Qmax. -W* % = 1215 - 628 * O.;3 = 98576 KN
3 3
10 985.78 * 10 2
q - Qsu* - 985 - 0675 N/
T T4 *B 730 * 2000 mm

9% < .4, => . SAFE

take d =730 mm
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(4) Check Punching Shear :-

/s- SHALLOW FOUNDATIONS |

&

For C;
Q, = 1800 - 314 (143 * 1.13)
= 1292.6 KN
3
) 1292.6 » 10
Pt~ 730 *[1430 + 1130] * 2
_ = 0345 N/mm’
q, = 0316 (o_5+%%) 30 |
CUl . 1'5'
= 1413 N/mm°
q q .
py < e —> .". SAFE

il

H

q

For C,

2250 - 314 * (1.43 * 1.13)

1742.6 KN
17426 % 10

P2 730 *[1430 + 1130] * 2
= 0.466 N/mm’

s 0.316 (05+ g'_‘;') _?%
= 1413 N/mm’ |

9, < 9. T=> .. SAFE

2
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/ 5~ SHALLOW FOUNDATIONS

@ Design in short direction:-

) ; 1 T N
Y ! | Y2 !
Loes Y 073} 073 7| o73)
— — —| PP — + — —le7 %—E;—i———%—
_ ! : z 5
0.7 : | 0.4 !
Beam 1 i E Beam 2 g
! ! ! L
Ll \ L L2 \ ’
b, + 2d b, + 2d
For Beam 1 For Beam 2
L, =07+073+065=208m L, =040+2*073= 186 m
w20 aze7knm] a4, =220 60484 KN/
1 2.00*208 2 200*186
y, = 2.00-040 - 080m oy, = 2.00-0.70 - 0.65m
2 2
0.80° 0.65°
M= 4327 *—=*1Im . Mgz 60484 x — > Im
= 138.46 KN.m/m' = 127.77 KN.m/m'’
bigger = My = 138.46 KN.m/m’
6
' 138.46 x 10
..d=730=C é C.= 10.75 2.8 .. SAFE
| 1\/ 30 * 1000 : > -
: Final Thickness :-
final = 730 mm
final - 730 + 70 (cover)= 800 mm
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/ 5- SHALLOW FQUNDATIONS

@ RF.T:-

A

15*d = 15*730

1095 mm7/m’' ) |6 ¢ 16/m’

Smin. ~

5 db 12/m' = 565 mm/m'’
Inlong direction:-
M X " 800 °
Yo 10/ B _ *10/200 _yo407 2

A =
" 5 Yop Fy*0.826 * d 360 % 0.826 = 730

6 6
Mubo’r.* 10/B _ 490 =x10 /200

A = 1128.65 mm’/m'
SBottom  F, x 0.826 * d 360 * 0.826 * 730 mm /m

-

In Short direction:-

My, x10° 13846 %10
As = — = — = 637 mm/m'
°1 F.y *x(0.826 x d 360%=0.826 x 730 mm /m < Asmin.
Mu, x 10 127.77 *10°
As, = — = = 588 mm/m'
27 F,x0826xd  360%0.826* 730 e /m < A

use Ag . |6db16/m'
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/ 5- SHALLOW FOUNDATIONS |

(0.00)
8db18/m'
5¢b12/m’ Pre/m
\ (-0.80)
N / Avam
1:\ 1) . e o. ® /o ] ® [ ® [ \0 ® ® ‘ ® ® o, ® . (_1'60)
® @ ? ', I’ ® & & ® ® [ ] - [ ] [ ] L ] ® & & o ol o Q‘ .L ’ [ I X ] r
6 16(m | \ 6¢b16/m'’ | %6@16/’“.
| SEC. (X-X) | ’
| |
X\g N g\\
o'\ o'\_,\
g | 8qb18/m’ _ |
il ] | x
? 2 8 | % <l %” ] I __',
o~ P /;f/ ? % %
o .
13 [ . 6qb16/m' l
OS\ OX\ >
SR :
\\OX\ O\\ | |
1.00—H 400 ¢ 145 Y
H— g 1 A
A 6.45 i

PLAN




\ . / 5- SHALLOW FOUNDATIONS |
.

If P, > P; strap beam J J~ Jo8 U B -

Design of Trapezoidal combined footing for
existing "property lines" :-

o Steps of Design :-

(1) Dimensions of footing:-

C9ioads = - C‘QTmpezoidal area

e get X;= X,+ D

-0 ge'l' L. =L

¢,
rc =D+ S+ > + (05 - 1m)

PC
*if tﬁcza 20cm xif tpe < 20cm
B B B B
Apc= R s 20 Ap o= R 222y @
Qan. 2 Qan, 2
and and
XT:T*[ BI+BZ] - XT: —3—*[ B, + BZ] @
and get B, ‘& B, - andget B, & B,
PC PC | R.C R.C
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/5~ SHALLOW FOUNDATIONS |

Example Nc;. (5): -

Design a suitable foundation system for the shown two columns.

] C,(49* 70) ¢, (40* 70)
B /_ ﬂ’// - ____//Y__ o
e o
_ | P, p
) | 1 2
F—100—H————5 = 400 m———'
Given: -
—tp.c: 40 cm -
- q_, = 150 KN/m
- fe = 30 N/mm’ ., f, = 360 N/mm’
- P, =1500 KN
- P2 = 1200 KN
Solution: -
o A ¢ (a0 70 C. (40 70)
1 e -1 [1500 (897 70) 2
— - = — — %
2\ q e (180 A+ @B — — — -
| all, P G /
g : 1 | P2
= 158m > D A—100—H—————5 = 4.00m————
We can't use isolated footing, /| ' | ’ ’ | l
try strap beam. ;
S ‘"—"I:""j, e |_"f:_"
assume e = (0.1—— 0.2) * 4.00 ﬁ ! 2
o _ ﬁﬁz ﬁNR
e=040m / . 1 2
A
_ *
R = 1900740 6667 kN 1500 1200
! 3.60 ’ 400
. R. = [1200 + 1500] - 16667 ° ' ‘(ﬁ; | “41%9
2 /IL/I./ 1 3.60 /l./ 2
- 1033.3 KN o0
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@ Calculate the footing area :-

For [ F1 ]
Cpc=40cm > 20cm
R 3
A =t _ 16667 _ 1911 0
P.C q ! 150 -
al,

LPC:2[6+D]:2*[O.4O+1.O]: 2.80 m

BP.c = ' = 396m = 400m

. For'[Fz]

trc = 40 cm > 20 cm
-~ R

1033.3 2
A = 2 - = ~ - 689 m = B * L@ —_—
pP.C q, 150 TPe PC @
Lo~ Bpe= b-a
Loo - Bpe= 07-04=03m -————————————— -— @
Solving(D & @ -
689 = B, * (03+8,.) — B,. = 248 = 250 m

L,.= 03+B,.=03+250= 280 m
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Check the validity of using strap beam:-

J1.00 4 4.00 A :
S
XR - -
// -
ool - — - — — H||
/ B
\L N
AN
L, =280 2.50
Vs A X A A
X =4+10- 280-_2_22- =0.875 m <_ %O—— We can't use
B » 80 -STr'ap Beam

1 .
= 1.00
L . 4.00 <

.. Use combined footing —> "." P, ©> P, =—>.". Use frapezoidal

combined -
/'L XT /"/
*R,
X, V 4-X, P
R =P, +P,= 1500+ 1200 = 2700 KN % ic._q

L/2L/




/5- SHALLOW FOUNDATIONS |

(D Calculate the footing area :-

1200 * 4 )

X =—————= 178
R 72700 "
B,
X.=178+100=278m  —
0.40
L,.= Ly, = 100+400+ J
+05m = 570m
tec = 40em > 20cm
A - R _ 2700 _ 18 m?
R ) 150 ‘
| B, + B

18 = 570* _1_~2_2~ —> B, +B,-6316m ——— @D

L B +2B | 570 B.+2B
X_= L.z 278== L 271 -——

T3[BI+B]$> s g 5 1 @
2 1 2
Solving D) & @ :-
570 6.316 + B2 )
- 278= — . B,=340m, B,z 29m

=5 g5 ! 2

B1> B, Logic




