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USEFUL INFORMATIONS

% % Useful Informations % %

% Some of the important functions in calculator Fx-570ES:

m The function "Table":

® Steps (as an example):

1. Press MODE button.
2. Select TABLE (Choice No. 7).
3.f(x)=2X+2  (for example)

To write the equation, as follows:

2 | [aPHA][ ) ]+

Calculator Screen

6. Type O 0
1 , then [=]
7. |End?
5
8. Type 10 10
5 , then [ =]




USEFUL INFORMATIONS

9. |step?
1
10. Type 1 1
11.
no. of trials X F()()
1 0 2
2 1 4
3 2 6
4 3 8

1 . then [E

This is the table for the equation f(x)
= 2X + 2 when (x) varies from (O to 10)
“with step of (1)

The function "Calc™:

What if we want to calculate different values of X (not in a pattern form)

like fraction values, i.e. 1, 1.5, and 3.

1.
2.

Write down the equation 2X + 2 (as before)

Press

X?

10

Type 15

The result should be = 5

1.5

10 , then E

. Repeat steps 2, 3, and 4 for calculating different values of (X)
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USEFUL INFORMATIONST

The function "Solve": (Very......... Very useful function)

If we have an unknown value in one equation, and we want to calculate this

unknown value.

Example:

Try to calculate the value of X in the following equation:

3/2
( XZ) N 5 ><0.65

2
\/(X+1) + 1

Solution:

= 3 — - GoodLuck @!

1. Write down the equation.

To write the mark "=", as follows:

[ALPHA] [CALC]

2. Press |SHIFT] [CALC]

Solve

3. Solve for X
15

4, Press any number but zero, then [ =]

5. Xshouldbe= 11765

/3of35




MIDTERM REVISION

Question No. (1):-

The foundation of a structure is defined as the part of the structure in
direct contact with the ground and which transmits the load of the structure
to the ground. Explain the requirements that must be considered during

foundation design to realize the above statement.

Answer: -

@ Stress under footing should not exceed the allowable bearing capacity of soil
foundation.

@ Rigidity of footing should be achieved considering suitable dimesnions and big
thickness. R

@ Plain concrete footing should be con-'s'id'éir:éd'.if tpc>/ 20cm.

(4) The R.C. footing should be safe [depth] for moments, shear, and punching.

(5) RF.T. should be satisfied to the designed moments.

Question No. (2):-

Explain the role of tie beams.

Answer: -

(1) Supporting the walls of basement.
(2) Connecting the footing to resist the differential settlement.




MIDTERM REVISION

Example No. (1):-

A square R.C. isolated footing is proposed to support a square column of a
composite section (as shown in figure). The column carries an axial
compression load of 2000 KN. The concrete dimensions of the column cross
section are 0.4 * 0.4m. The proposed dimensions of the R.C. footing are 2.5 *

2.5m, and its thickness is 0.5m as estimated from a preliminary design. It is

required to check the safety of the proposed footing thickness only for

punching shear. If the given footing thickness is unsafe, then estimate the

footing thickness that will be safe in punching shear (no further calculations

or checks are required). |
IR HEB-200

Given: - - ’ R.C Footing

V
4

- Column’s dimensions = 0.4 * 0.4m ¥0.40x
- R.C. footing thickness = 0.50 m S §
- o
- fy = 30 N/mm’ =
K 2.50m A




MIDTERM REVISION

Solution: -
Check Punching Shear :- A | A
T ;
Q, =15* P, -9, (X*X) @/2 | 4/2
u 2 Ir“*ﬂ
= 1.5* 2000 - 480 * (0.83) 9 ____3:__ |
® I 1
= 2669.33 KN SLe o
3 —t
266933 * 10 |
To,” 430 ~ (830) * 4 = |
- 1.87 N/mm’ X = 04+043 = 0.83m
15 * 2000
g :0316*(O5+|~—l) o2 B
N 25*25
/ = 480 KN/m’
=1 ﬁmke it = 05
= 1413 N/mm’
%, > A UNSAFE
’ Increase d
take d= 530 mm
2
Q, = 15*2000 - 480 * (0.93)
u
= 2584.85 KN
3
_ 2584.85 * 10
I,” 530 * (930) ~ 4
= 1311 N/mm’
%, < 9, T=> .. SAFE
final = 530 mm
final - 530 + 70 (cover) = 600 mm
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MIDTERM REVISION

Choosing a foundation system near the property line: (As in lecture)

To choose a suitable foundation system for the property line, we shall try

the solutions in the following two cases:-

(1) Case of the outer column has a distance "D":-

/)
p "
__ﬁ;_%i__,__‘%_
r‘D/ S A

L AUl Jsbod) plal & obasll @8y iy bl olplasd 1) Lais |
S lad) 3ac@) L Las U

Siol Geoseedl o Blaadl Cul8 131 oass lalis Ul b, dlaiadl soclWl Tadl 5
2 SUE ) i aelsil o g5 ) st 5O M ge ST 50 sl

1- Isolated. %\/—gz ?é D
2- | P, < P,

I |
s 50m s> 50m

Combined Rectangular. Rl Strap Beam
Strap Beam JI




MIDTERM REVISION

(2) Case of the outer column is adjacent to the property line:-

2
P
TG
DR
- [P < P,
| |
S 50m S > 50m
Jos b 48
Combined Rectangular. bt it - Strap Beam

Strap Beam Ji
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MIDTERM REVISION

Example No. (2):-

Tt is required to design suitable and economic foundation system (s) to
support the given columns in the part plan shown in the figure. Also, draw
sketches illustrating the details of the foundations for both concrete

dimensions and reinforcement.

2 2
T P, P_z
E | \ -
8
Tc c
i ' 7

4 1
SIITTT AT 77777777 77777777777777 ///Z SII777777

-U = 40 cm

q = 150 Kpa
- fo = 30 N/mm’
- f, = 360 N/mnt

- C, (05*15m , P = 4500 KN

- C, (06*18m , P, = 6500KN




MIDTERM REVISION

Solution: -

For the two columns C,. C, (Axis A or B), we shall design a strap beam

footing as a foundation system.

k C,(60 * 180)
assume e = (0.1— 0.2) * 550 Cl | 50 * 150)
e=055m | W NN
.
1 p R
x
. R, = 4900 7 5.50 = 5000 KN A A 7 ¥ —
1 495 075
. R, = [4500 + 6500] - 5000
7 000N y 4500 6500
N 5.50
S é]‘\“ V(];.“
~ S
§ % R,
N 4.95 ¥




MIDTERM REVISION

C
@ Calculate the footing area :- __\I‘/\‘l,_
For [ F ] 41.5%) m>
Lrc=40cm > 20cm .
R
A =1 2000 333347 DR <
PC .
Qi 150 —e—icg F,!
) i 15 . D
L,.=2[e+ 1= 2[0.55 + J=260m r—L/2—n
A
B - _PC 33.33 _ 12.82 m
P.C L, 2.60 SR

‘Since the distance between Axis A & B = 10.00 m

A&B ss~ le Foosaslil o 515 Sasa

1000 m———

l |

C2 l C2 i
— - — -— - — -~ —

| \STr‘ap Beam i

Cll C !

— 7

— 1 F___ - - 1 E
Fl 1 "Tntersection” 1

Yy //f/7//////////////////////}’/// /7777
i

®

We can't use strap beam

. Use combined footing — "~ P < P, =—=> .". Userectangular
combined
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MIDTERM REVISION

x R
R =P, +P,=4500+6500 = 11000 KN  p #5504+,
1 X » 2
x R !
x - 6500 550 - 325 m 075 41/
R 11000 i
cg
(1) Calculate the footing area :- ﬁ L,./2=L,./72
Loc
- : X+ D =325+075 = 400m
LP.C =2*%400= 800 m
Loc = Lge = 800m

tpc=40cm > 20cm
R 11000 2
A = - = 7333m° = B__* 800
P.C qall_ 150 P.C
A .
e 73.33 ‘
B = —PC 1222 . 999 1000m === .. OK
PCT L, 800 m m k
' = 6750 P,=9750 KN
B, =9.20-2%040= 840 m PIUJ 6750 KN =970 K
’ 1.50 Ol 1.45
4.45
(2) Design in long direction:-
i R.C |
A, = 15* 4500 = 6750 KN A O O )
. P Pl
5, = 15 * 6500 = 9750 KN S ol
* % g 1 1 1T 7 1 T 1 7 T 0 T 1
R, = 1.5 * 11000 = 16500 KN W, 2063 KN/m' i)
w - 16900 5063 kv | 5520} | !
Y 8.00 - POZS N[ i
16500 2 : e A%
q, === 246 KN/m . , S
u “8.00 * 8.40 | , 3000
3656 KN !
* get the point of zero shear:- 5 X ! ol
! T |
6750 = 2063* X, = X =327 m || lyag 40000
2 ! i !
M =2063 * 327 ‘ i n
max. 2 /| : o
- 6750 [3.27 - 0.75] T YT
= - 5980 KN.m | | T} 2168




MIDTERM REVISION |

=
. M * 6 * °
. d = 5 max. 19_\ - 5 5980 10 = 7934 mm
f.ox (B, > 30 =
u ERC M mm) 8400
take d = 830 mm
@ Check Shear :-
Quaz 5520 KN
qu: Qmax,‘ W * —g- = 5H20 - 2063 * 0283 = 4663.86 KN
3 3
q, = Qu* 10 466386*10 .o 2
d *B 830 * 8400
9= 0.16 Fu =016 0 - o072 el
Y. 15
94, < 9, = SAFE
(4) Check Punching Shear :-
:%(_Tf CoTTTTTT
2 2 |
7 |y, R
___________ x_.,...__r R
For C, For C,
L =15+ 2832 qo15
, =05+083 = 1.33m
P, = 6750 - 246 * (1.915 * 1.33)
= 6123.45 KN
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MIDTERM REVISION

Py

q

qu

take

)

1]

qp1 =

qpl

take d

B}

i

[}

%, <9,

=05+093 = 143 m

For C,

3
6123.45 = 10

= 143
830 *[2 * 1915 + 1330] 5
N/mm

30

15

0.5
p - 0.316 (0.54'?5*)

CU1

= 118 N/mm’

>4, == . UNSAFE

1
d =
0.93

15+ ——=
2

930 mm

1.965 m

6750 - 246 * (1.965 * 1.43)

6058.8 KN

3
6058.8 * 10 - 122
930 * [2 * 1965 + 1430] N /m‘mz

2> 4, ==> - UNSAFE

CU1
980 mm

= 199m

N

05+098 = 148 m

6750 - 246 * (1.99 * 1.48)

5972 KN

3
5972 = 10 11
980 * [2 * 1990 + 1480] N /m'mz

CUl

For C,
= 18+098 = 278m
= 06+098 = 158 m

t

9750 - 246 * (2.78 * 1.58)

15

= 8670 KN
3
. _ 8670 =10 _ 1014
980 *[2780 + 15801 = 2 »
N/mm
0.6
9, = 0.316*(05+ —
pCLIZ 18
= 118 N/mm2
%, < 9, —> .. SAFE

CUZ




MIDTERM REVISION

@ Design in short direction:-

| ! b
Yy | | Y, |
,098 | L 098 | 098
f ) '. £
— 05—t — 18- // mp— -t — g
15 E 06 | 1
Beam 1 i : E Beam 2 i
Ll l LZ |
e )
For Beam | " "For Beam 2
L, =15+098= 2.48 m L, =06+2*098 =256m
L =010 _smagumd| o9, =—2020 4534 KN/
1 840* 248 2 8.40* 256
8.40 - 0.50 8.40 - 1.80
. = 3.95m ' = = = 3.30m
yl 2 . . YZ 2
3.95° 3.30°
M, =3348 *— * Im co My= 4534 xS 1m
= 26119 KN.m/m' = 2468.76 KN.m/m'
bigger = M= 26119 KN.m/m’
6
26119 = 10
.d=980=C —> (, = 332 28 .. SAFE
1\/ 30 * 1000 : >
@ Final Thickness :-
final = 980 mm

980 + 70 (cover) = 1050 mm

final
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/ MIDTERM REVISION

@ RFT:-

Smin. ~

15*d__ =

mm

1.5 *980

H

5db12/m'

In Long direction:-

M

6 6
Ui 10/ B 5980 =10 / 8.40

1470 mm°/m'’

Asron = . = 24429 mm/m'’
oo Fyx J xd  360%0.826* 980 mm
7 ¢ 22/m)
Mo 108 216 P
bot. /B 8 =10 / 8.40 2
- - = 890 /me AL
Seottomn Fyx J xd 360 %0.826 * 980 /N A
use Ag . |8 ¢ 16/m'
In Short direction:-
Ma. x 10° 26119 *10°
A = L = : = 9615 mm’/m'
17 Fyx J xd  360%077 *980 mm A
14 ¢ 32/m'|
on Two rows
My, « 10° 2468.8 * 10
As = —= = : = 9088 mm’/m'
2" Fyx J xd  360%077 =980 mm A
|14 d 32/m'|
on two rows

565 mmz/m'




MIDTERM REVISION

Details :— (NTS) v!»

I B ___0_% ______ 1
% 77ib el ~
04
/ / /‘ / avavs S S
: 0.80 040 : 0.40
/'II, /|V /|I/ B.EO /lI/ 7||/
/||( 9. O /|l,
2 10.00 —r
PLAN x
(0.00)
v —
4 4 Y

3 5(f,b12/m' 3
/\ / (-0.55)
y N

® P o % % % % % % o e o [e e * @ 3 3
E ) [ 0 N N 3 ) v , (-1.60)
y = [ ] ol ‘o [ ) . ° ) e 0 o & & 6 0 o 1‘7 o o 00 _r
. \ e ‘ _ °\’/"a\ a.;._" O ‘ 4 \ 4 - (—2.00)
7+7@32/m'v 6(ﬂ>18/m'§/ \ 6¢p18/m’ \ 7:7¢b 32/m’

SEC. (X-X)
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MIDTERM REVISION

Example No. (3):-

For the shown two columns beside the property line of a building, it is
required to design a suitable foundation system to support the two columns

under the given loads (normal loads and moments on the columns are

considered), full detail (scale 1:50) in plan and elevation are required.

Z
Given: - Z cl,(25 * 50) czl(zs * 70)
“ Lo = 40 em Y — - — ) —
- q_ = 150 Kpa 7 1 P.= 800 KN P ,= 1000 KN
-~ fcu = 30 [\]/rnrn2 M1: 30 KN.m MZ:' 60 KN.m
2 P 450 m A
- f, = 360 N/mm
Solution: -
LJl asd el € 2
oL & 1 2 d (25 * 50) C,(25* 70)
4 . !
Isolated footing JI Jo play U ", ; 7 -
Z Pf 800 KN Pz': 1000 KN
S=450m Z _ M-
A | M= 30 KNm = 60 KN.m
Try Combined Rect. # 450 m A
. R
R =P, +P,=2800+1000 = 1800 KN p * 4.50— ~
1 X 1 2
' 0.25 R L
2 MC1: Zero 4= 30 | 60
: ﬁ “cg
.. 1000* 450+ 30-60 = XR 1800 | LP_c/Z = LR.C/Z |
XR: 248 m
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MIDTERM REVISION |

(1) Calculate the footing area :-

L

_Z&E: X,* D =248+025= 273m » 2.75m
— * -

L,.=2%275= 550m

LP.C Lp,c = 550 m

tpc=40cm > 20cm
A =R 1800 520 5 = 55
PC gy 150 P.c
A
12
B =Pt - = 218m =~ 2.20
PeT L 550 " "
P.C
By =220-2%040= 140 m
P, =1200 P,,= 1500
@ Design in long direction:- D50 390 Pl7) 040
ATHM, =45 M, = 901
P, = 15*800= 1200 KN ! RC ]
PZU = 15 * 1000 = 1500 KN I ;f T O O O O IP'; b ':I [
* . : Ly 4” :

- * - v . Lt
Ru‘l'5 1800 = 2700 KN ) S D Y O O O O . O O
w =279 491 kv o WL

52-380 , 5 9845 ] |
| 9545 | |1 1718P
* get the point of zero shear:- 5 X, ! a
, s L
. . 1 1121.4 an
1200 = 491* X,  =—=> X, =244m ||| Ak
2 . ! i
M =491 =244 a5 193 ez
max. 2 ~—~ 1 g 1 :30

- 1200 [2.44 - 0.25] f AP

: I MI : : MZ
= -1121.4 KN.m | ]
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MIDTERM REVISION

. M * * o
. d = 5 max. /I’Q“\\ - 5 11214 ].O - 817 mm
fu * CBreclinm 30 * 1400

@ Check Shear :-

Qax= 9845 KN

take d

= 830 mm

d
Rsy= Quax. - W * - = 9845-491* 0‘23 = 780.7 KN
3 3
Qs> 10 780.7 = 10 2
- Rer 0 = 067

*T T d ~8 830 * 1400 N/mm

9,7 0.16 Fu =016 30 - o072 N
7. 15
9, < 4, == . SAFE




MIDTERM REVISION

@ Check Punching Shear :-

e |
C, l | 0.4(
% EYl i % Y,
S
For C; For C,
X, = o.5+0'§3 = 0.915m X, = 07+28%.040 = 1515,
Y, =025+083= 1.08m Y, =025+083.~" = 1.08m
p, = 1200 - 390657 (1LO870915) | q - 1500 - 350.65 * (1515 * 1.08)
= 8535KN - 926.27 KN
3 3
5 = 10 926.27 * 10
Tp, = 83253 [2*915+1080] > * a30~ [2* 515+ 1080]
N/mm’ N/mm
x 0.25 30 * 0.25 30
9, =0316*(05+7%) 9o =03167(05+ 5= [ 22
ey . 15 2 ' 15
= 1413 N/mn = 121 N/mm’
q q q q 3
by < e —> .". SAFE ’, < e, —> .". SAFE
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MIDTERM REVISION

(5) Design in short direction:-

Y, § Y,
0.83 0.83 0.40 {
1 1 = €
= 0B - — - — - 25 Y v
0.5 | | 07
Beam 1 E E Beam 2
| I !
Ll LZ
P
ForBéaﬁwl For Beam 2
L, =05+0.83= 133 m L, =07+083+0.40 = 1.93 m
L= 1200 445 kn/m =190 555 s
1 140 *1.33 2 1.40* 193
y, = 140-025 (575, y, = 140-025  _ 5575
2 2
0575 0.575°
M, = 6445 *‘2 * Im M,= 555 > * 1m
= 1065 KNm/m' = 9175 KN.m/m'
bigger = My = 1065 KNm/m’
6
1065 = 10
.d=830=C —> (,= 139 28 .. SAFE
1\/ 30 * 1000 1 > '
@ Final Thickness :-
final = 830 mm

final

830 + 70 (cover)= 900 mm

4//E20f35




MIDTERM REVISION |

(7) RET:-
Asin= ( 15%d = 15%830 = 1245 mm/m' ) |7 ¢ 16/m’
5db12/m’ = 565 mm/m'
InLong direction:-
M ¢ 11214 » 10°
AS - uTop* ]_O/ B - . * ].O / 140 - 3260 mmZ/m'

Top Fyx J xd 360 = 0.826 = 830

6 6
W . Muur10/8 30 s10/140 _

d
= - / !
‘Bottom  Fox J  xd 360 = 0.826 * 830 mm’/m<Ag

use A, 7qii>16/m'

In Short direction:-

Mu, x 10° 1065 x10°
A b 1 = ) - 431 A
1 Fyx J xd 360 = 0.826 * 830 mm’/m’ T Aspin

A = Mu2*106 942 *1()6 381 2, <A
2 Fox J *d  360%0826%830 mm /7m Smin.

use Ag |7 db16/m'
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MIDTERM REVISION

Details :—

(0.00)

o0
B N/ N4

5db12/m: sqb22/m'

} \ / (-0.70)
T | VAR

1
* P [ [ ] L] ) [ ‘. ] * [ e @ . C L] o [J

' lo & , (-1.60)

e o910 @ ¢ & ¢ ¢ @« ¢ o o 9 ©® & o o 0 o 0o % oo s o s o
1 1 1

a0 v
T TN . | w
. e : . ° . \V4

| 7¢b16/m’)f \7dre/m’ |

\ SEC. (X-X) '

0.4

|
N
.
! |
' 7 llé/m
I
1
|
l
N
N
H—H—0.7 —#—0.7—+4
2.20

0.4

H—F 450 A#——0.75—

! 5.50 A
i PLAN
|




MIDTERM REVISION

Example No. (4):-

For the shown reinforced concrete core, design a suitable foundation
assuming rigid footing. The core is carrying net working load of 1000 ton,

the net bearing capacity of supporting soil is 20 t/m’,

Given: - ) | B I 8

- f, = 30 N/mm |
- f, = 400 N/mm’ e | |
A—092—+—208—F
A3 0 m—
Solution: -

50 m

:; Core

y 30m A




MIDTERM REVISION

(D Calculate the footing area :-

assume  tpc = 10 em < 20 cm

10000 2

Aec™ 50 ~ 20 M E Bt bpe T — @
Loc ™ Bre= b-a
Lo Bre= 5-3=2m ———--nmm e —— — @
Solving(D & @ :-
50 = B, * (2+B,) > B, = 614 = 615 m
LR.C: 2+ BR.C: 2+615= 815 m
L,.= 815+2*010 = 835 m
B,.= 615+2*%010 = 6.35 m
@, |
@ Ultimate loads :- ¥ ; |
i V4
| ® i W@
1.5 * 10000 g |
q, =" = 2993 KN/m" % 4y W
8.15* 6.15 | B
. ) Eé <9 1
l '
y
'3
'?: §/ T
%092;’———2_08-7!’
A 3.075 3.075 A

26 of 35




MIDTERM REVISION |

(3 Critical section for moment (M) :-

** For sec (I-1I) ** For sec (IT-1T)
Zp= 5 (815-5)= 1575m Z,= 3075-092 = 2155 m
? 2.155'
1575 M - 155
M,z 2993 *==x i S M,z 2993 5= s
I
= 37122 KN.m/m' = 695 KN.m/m'
M, igger Mun = 695 | KNL.m/m
695 ~10° <
d =5 = 761 mm = 780 mm
11 30 * 1000

(4 Check Shear :-

0.78

d .
? - Zp-—=2155- == =1765m

Quz= 9 *€ * Im = 2993%1765*Im = 5283 KN/m'

3 3 .
q, = Qsu* 10 _ 528.3 =10 - 0677 N/mmz
d *B 780 * 1000
- 0.16 30 - 0715 N/mnt
15
. ——> .. SAFE




MIDTERM REVISION |

(®) Check Punching Shear :-

The given column works as a core (acts as a wall), therefore no punching

shear check shall be calculated.

(6 Final Thickness :-

. = 780 mm
final
= 780 +70 (cover)= 850 mm
final
@ RF.T:-
Ay =2C 15%d = 15%780 = 1170 mm¥/m’ 6 ¢ 16/m’
5 db 12/m' - 565 mm/m'
M ° 371.22 6
As = UI*IO = : = 10 = 1440 h’m’\z/h’\l

I Fox J  *d 400 = 0.826 » 780

My «10° 695 10° |
A = —I - 26968 mm’/m’

m Fyx J xd  400x0.826 * 780
8 ¢ 22/m
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Details :—

0.10

Q.10

(0.00)
AV
| N4
(-1.05)
___________________ Ava
-1.90
g\ [,o/o * ¢ o o o :’1 1(—) (-2.00) (Assumed)
sgﬂzzz/m'w
8qb16/m’
1
t
777272777)
7 .
¢ £ X
‘R |
/ :Oef ) I
/ I
XL 77A
8¢b16/m’
]
l1 10
6.15 A
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MIDTERM REVISION

Example No. (5):-

For the group of columns shown in figure, suggest a suitable type of
foundation and calculate the are required in each case. Without design,

sketch concrete dimensions and reinforcement details.

1 i I
120t 120t 120t

N - __—r _ U I A
|: | I I

All columns are 25 X 7({

] 1 cm in dimensions 1

40

q = 10t/m

all.

L 120t 120t

4.0

120t

L

- 40 2 40
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Solution: -

e ALL columns are 25 * 70 cm

e P = 120 ton

o 9y = 10 +/m’°

(D Calculate the footing area :-

for each column

assume t_p.c = 30 cm > 20 cm

_ 120 _ 2 _ B
Apc” 10 12mo= B, " Ly ===~ — O
Loc = Bpe= b-a
L,.-B,.= 07-025=045m -—————=———— (@
Solving ) & @ - -

12 =8,* (045+8,.) —>

L, =045+ B, = 045+325= 370 m
Lo =370-2%030= 3.10 m
By = 325-2*030= 2.65m

= 324 = 325 m

p.C
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' A—1.85—HF—185—u—2 08—
0.07
lll/ 4.0 /1‘/ 40 A

oo US5 U Spateo Blas o5 70 cm w2 pod! oo Loled) aelpll) o Bl Jsi

Cimliodl Sl Jee

el Laass e ae5 bl achyidl ol Alanlle pro U son 3o GeIFieToll pros oSy
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Example No. (6):-

For the four columns, shown in the part plan in figure (1), it is required to:

a) Suggest the most suitable and economic foundation type for the four

columns, and then calculate the required footings concrete horizontal

dimensions if the thickness of P.C. is 30 cm, and q = 20 t/m:

b) Draw a plan with scale 1:50, showing the foundations dimensions.

Given: -

1

K 500 m A
¢, (30 x 80)
€, (30 x 60)
=y - ey
IP i N
S too) |
S ¢, (30 x 60)
c3(30x60) ”%P*
3 ] 1 ‘\
L e T

o
(7777777777 7777777777 7777777777777 7777777777777

1000 KN

1300 KN

|
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Solution: -
@ Cl, C2 , and C3 have same dimensions and loads, but different geometry.

Try isolated footing

Calculate the footing area :-

tpc=30cm > 20cm

1000 2

AP.C—W_5 m-o= B, " Ly mmmme — @
Loc = Bpe= b-a | _

L.~ B,,= 06-030=030m -~~~ ———— - ®
Solving D) & @ :-

5 = B,* (030+B, ) = B, = 209=x 210 m

L, =030+B,. =030+210= 240 m

¥ 5.00 X
C4 1 ] CZ ]
N - - - - Z%} - -
We can use isolated
footings for C & C_, but | | Q
not for C . g , '
<
For‘C3&C4,combined | 1Y T
rectangular footing, as S = C, ! R
ot | ma— ;
4.40 m. 2

34 of 35
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*

* R
R =P +P, =1000+1300 = 2400 KN p * 440 -
1 X i 2
* R 1
X :_Eﬁﬁl_jiEQ_: 238 m 050 ¥
R 2400 !

(1) Calculate the footing area :- ! '

LPC

—¢= X+ D =238+050 = 288m ~ 290 m
- * -

L, =2*290= 580m

Lo, = Ly, = 580m

tec=30ecm > 20cm
R 2400 5
A = = = 12m = B__* 580
P.C qall. 200 pP.C
A
P.C 12
B - "¢ . = 206m = 210
PCT L 5.80 m m
PC
By =210-2*030= 150 m

p” 5.00 ¥
1,05 #1054 )Ll.ZO—,-rl.ZO——;V
v =
C4% S c2
~ R o _ * E;% _ _
[[9]
7 2
I >L +
' H#-1.05 4105+ S
8 o
s ' T f
- 1
O
oJ
C, . S S
F BB -— L
(]

35 0f 35




