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¢~=  Foundation Design
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2— Choose the materials:-

1- Concrete of f,, = V

2- Steel of f, =

3- Type of bricks used in walls (Yy.n = v )

3- Determine the loads:-

. 1- Own weight of concrete elements (slabs, beanis, )
2- Live loads.
- 3- Floor cover. ~ g

4- Own weight of walls

ZHh

5- Wind loads.
6- Earthquake loads
T- ...

4- Design of structural elements:-

1- Design of slabs.
2- Design of beams.

- 3- Design of columns.

5- Drawing of columns and axes:-
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8- Drawings of slabs of each floor:-
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1- Choose a foundation system:-

- Factors affecting the choice of foundation system:-
1- Column loads (No. of floors).
2- Spacing between columns.
3- Soil bf;aring capacity.
4- Ground water level.

5- Special soil conditions (swelling soil, collapsible: soil, soft
clay, rocks...).

6- Site conditions (Neighbours, Area, available water source,
material prices, construction coast, equipments available...)

- Types of foundation systems:-

1- Shallow foundations:-
a- Spread footing foundation system.
b- Raft foﬁndétion system.

2- Deep foundations (Piles):-
a- Spread pile caps system.

b- Raft on piles system.
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1- Shallow foundations:-
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b- Raft foundation system
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2- Deep foundations:-
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a- Spread pile caps system:-
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b- Raft on piles system:-
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- Selection of footing system for a column near a neighboring area:-
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- Example 1:-

For the two columns shown in the given plan:
The outer column load is 1000KN,
The mner column load is 1500KN.

It is required to:

a) Select a suitable foundation system to
support these two columns, if the thickness
of P.C. is 30 cm, and qu = 200 KN/m?.
(No. further calculations are required)

b) Draw a plan for the footing system with
scale 1:50.

-Solution:-

1- Try isolated footing for Cy:-

= Lpc =Bpc +05

But BP'C. xLpo =5.71 m’

= By By +0.5) =571 m’
= By ) +0.5 (B, ) —5.71=0

=B, =231m

= take By, =235m & L, =285m
- Check:-

_ Ly 2.85

= Isolated footirig can't be used

P 1000 |
A, =l 571 m*P =B, xL,.
P.C. qa“ 175 P.C. P.C.

-Lpe —Bpe=b-a = L, —B, = 09-04

C, (60x60) |
_ e

Neighboring area

5 - —-0.90 = —2—~O.9O = 0.525m>0.20
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2- Try strap beam footing :-

- Assume e=0.15S llooo KN

= e=0:15(6.5) = 0.975
/\

-take e=1.0m 09 1ok 5.5m

- From ZM@A 11181.8 kN
P -S=R,-(S-¢) |

—1000(6.5) =R, (6.5-1.0) |
~R,=1181.8 kN

| $=65m
|
|
|
-

-R, =P, +P,-R, I

=R, =1000+1500-1181.8 +
=R, =1318.2 kN g

For F_l_:_-_

L. =L, =2(0.9+1.0)=3.8m
_ 1181.8

pP.C. 200

= =§—'§—:1.55m take B, . =1.55m

=59m’ = Byc xLpc

"B, .=155-2(03)=095m <15L,.=57m OX.

- -For F,:-

1318.2 ' |
Ape = 500 =6.59 m” = (BP.C.)2

=B,. =257m take B,.=2.60m
= By =2.60-2(0.3)=2.00m

- Check:-
- y=S—e- LR.C.I _ LR,C.Z
_ : 2 2
3.8 2.0 2.0

=65-1.0-———-——=26m>—=10m OK.
| 2 2 2
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- Example 2:-

For the two columns shown in the given pl “ (60}(6_0);_
or tnc two columns snown 1n tne given plan: -— -

The outer column load is 1600KN,
The inner column load is 2500KN.
It 1s required to:

4.5m

a) Select a suitable foundation system to
support these two columns, if the thickness
of P.C. is 30 cm, and qu; = 175 KN/m?.
(No. further calculations are required) G

b) Draw a plan for the footing system with ————— 2.
~ scale 1:50. Neighboring area

- Solution:-

1- Try isolated footing :-

P, 1600
'A"'C':Zf_l 75 ——=9.14m’ '—BPCXLPC

all

- Lpe —Bpe=b—a = L, _Bp.c, =0.9 — 0.4 | ‘
= Lpc =Bpc 05 . | |
But B, xL,. =9.14 m’

=By (B +0.5) =9.14 m’

: (BI;.C.)2+O-'5 (Bpc) —9.14=0
=B, =2.78m

= take B, =2.8m & L, =33m
- Check:-

—22—8-—090 0.5m>020

= Isolated footing can't be used
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2- Try strap beam footing :-

z) s L]
i

- Assume e =0.15 S ‘1600kN
= e=0.15(4.5)=0.675 L AA .
-take e=0.7 m 00 07} 38m I

- From > Maa

=P -S=R(S-¢) || S=45m | ‘
|
|
l
|

| 1874.7 kN |2205.3 kN

.

—1600(4.5) =R, (4.5-0.7) !J :
R, =1894.7 kN |
!

-R, =1600+2500-1894.7 | | P
— R, =2205.3 kN T T s
— : _

For F,:-

“Lye =L, =2(0.940.7)=32 m

1874.7 :
~Apc = _1—7‘5— =107 m’ = Bpe x Lic

10.7
= B, :—37:3.34 m  -takeB,. =335m

By =3.35-2(03)=275m <15L,. =48m OX.

- For F,:-

2205.
B 2172 : =126 m" = (B,.)’

=B,.=355m take B,.=3.55m
B, =3.55-2(0.3)= 2.95m

P.C.

:4.5—0.7—3—;——2%:0.725m<2—;:1.45m NotOK.

= Use Combined footing.
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3- Design of combined footing:-

R =P, +P, =1600+2500 = 4100 kN

4100 kN
-R-x=P,-S £ 1600 kN | 2500 kKN
— 4100(x) = 2500x 4.5 7 X ;
S x=274m I *
y 7109, 4.5m . ]

- 2L =x+-14+05 1.

2 1

LPC |
= ——>=274+04+0.5=3.64m

2
-L,. =2x3.64=728m = useL,. =7.30m

— LRC: LP.C.: 73 m

R )
AP.C. - = BP.C. X LP.C.
all
4100
A,.=——=2343m*=B x 7.3
PC. T 75 P.C.
= B,.=320m
= Bre =By 2t = 32-2x03=2.60m
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- Steps for shallow foundation project:-
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1- Design of columns:-
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Group Col. Max. col. Coi. RFT Col. In group ]
Dimensions | Load (kN)
C, 30%40 750 62516 Cs.8, Catts Cs8, Crnr Crg
C, 30 50 850 8 516 Cic; Cieg, Cac, Com, Cop
Cs 3060 1000 10516 Cig Co.a, Cox
Cy 40590 1600 182516 Cir, Cip
Cs 40120 2550 24516 Cag

byl slelp aa (Ul DG )

C)9d JS Bmm Uad Jae ?'3..3 —¢

P S P ) IS AR PRROVEC I TV RS ROV IS QIR
B opam (Aol Jen ey Yy B IS A (Ul

Yl B gaills 10 cm g ak Y Jshll & el -Y
Sem s 2w

O e un Y La._atl.yﬂ\ KRS d;\me:\;iﬁ_gnﬂ‘ Uad die —Y
Uae N deai ia Y papell Qi oy dpeal) o die"— ¢
(flat slab 3 Alls 330 cm 4 25 cm) 43 - ganss

il e 3 5anll 332 el s slaa¥) e check dee Sy —o
dasll g B Py aseall o Sigall Jaadl ) (ge oSHY
-Pult 4\.& GAM‘

Y5 b penia il Jpandl aB)¥1) (b LS Joan (3 anatl il g oy -0

—a gty

Baslg

~i (ol Al




TABLE OF Columns
Basement & Ground Ist & 2nd floors 3rd & 4th floors 5rd & 6th floors )

Model : Notes
Dim. RFT Dim. RFT Dim. RFT Dim. RFT

Cl | 30x40 | 6qb16 | 30x30 | 4¢p16 | 30x30 | 4qp16 | 30x30 | 4qp16

C2 30x50 | 8gble | 30x40 | 6gb16 | 30x30 | 4qp16 | 30x30 | 4qpl6

C3 30x60 | 10g516 | 30x50 | 8qp16 | 30x40 | 6qp16 | 30x30 | 4pl6

C4 40 x 90 |18 gp16 | 35%90 | 16516 | 30x90 | 14 gp16 | 30x80 | 12 516

Cs 40x120| 24 gp16 | 35x120| 22 ¢p16 | 30x120| 20 ¢516 | 30x110| 18 b 16
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NOTES:

- All Axes and Dimensions should be checked with the Architectural Drawings.
- The Columns has been designed to carry safely ONE floor only
(Ground) According to Arch. Dwg. _

- Maximum distance between Stirrups 1s 20 cm unless otherwise indicated
in details. The stirrups amount shall be doubled at the lower and the upper
zone of column each floor for distance not less than the greatest of the

following values: .

.50°cm. '

. greatest dimension of the cross-section column in the horizontal projection .

. 1/6 of the column clear height. ]

- Maximum distance between longitudinal bars of Columns is 20 cm.

- Concrete cover of the steel reinforcement not less than 3.0cm.

- All Column Dowels are not less than 65 ? or 100 cm which is bigger.
- The characteristic compressive strength of the reinforced concrete used
in Columns after 28 days not less than 250 Kg/cm?2 and the amount of
Ordinary Portland Cement in the mix is not less than 350 kg/m3.

- Preliminary tests shall be carried out for the concrete mixes to control the

quality of coricrete and must satisfy the New Egyptian Code and its specifications.

- Steel used is high tensile steel (40/60) ,with proof strength not less than
4000 Kg/em?2.

- Steel used in stirrups is Normal mild steel (24/37) ,with yield strength
not fess than 2400 kg/cm?2 with diameter 8 mm. Stirrups with diameter -
bigger-than 8mm, high tensile steel (40/60) ,with proof strength not less
than 4000 Kg/cm?2 is used.

22

" 4

I




2 Drawing Columns and Axes plan:-
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Columns and Axes
layout

Column details
(For every model)
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3- Design of isolated footings:-

icsana S ai Cum groups Gilesenas Y sVl Jleal andi Sy -

dan ST Jlaa¥1 d @l (6K Cua dpEadl Sl el saacl

Cile sana it (165 3ale) 20t — 30t apan A degeaall & Jea A
.(Bm{ﬁ\

Lo (F1, F2,...) sael desene S Isolated footing spensi o —Y
.group I & dgac s Sy
(B x L) Laid saclall by coliuny agis delgdll aparsil (1Y) A jall o =Y

b Jala Gigan are e SUH aa Y RUC. footing 3 apensiy o583 Y5
allos e baelill e s Ja zgoa ol 2ol

Group Col. Max. col. Col. In group
Dimensions | Load (kN)
Fl1 30x 40 750 Cs.s, Catt, Csp, Cra, Crg,
F2 30% 50 850 Cl-C: Cl-G: CZ-C: CZ-H: C6-A7
) | Ce.c, Co.n,
F3 30% 60 1000 C1.e Cé.a, Coors
- F4 40% 90 1600 CI-F: C7-DJ
F5 40x120 | 2330 Ca,
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adll o Gewp A& (laa Bx L ala_a\) combined footing 4S sl
LAl el ra Leddls aae (g oS
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Jead 5% e a5 Y Raft 3 disd cilalgay) of e oSl ae 410
'(qall) 3..3_)3]\
Gl aga 2a L wia oS bl as g saclE agag Alls 8 T | T
aad 3aadle (4588 Gy sac @l aladl st Jslad 20 om e 8 Ailey
| sl

el dgs A L ea Oy Hlall s Bacll agy Al 8 Y
Gt ol 13y Strap beam alasiud Jslss 20 cm e St Al
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relocated as instructed by the Supervising engineer.

ol C_._LLAEJ .JI:_J dj-ﬁ.&j .J.C‘-b.ﬂ.“ C_'"L:'j
NOTES:

- All Axes and Dimensions should be checked with the Architectural,
mechanichal and sanitary Drawings befor executing .

- The Foundation has been designed to carry safely ONE floor only
(Ground) According to Arch. Dwg.

- All precautions and recommendations given at the soil report prepared by
Consulting Dr.\ ~---=----- have to be considered

- The excavation is done up to (-0.80 m) from the Lowest Ground Level

- Foundations consist of 20 cm isolated plain concrete .
followed by isolated R.C. of Thikness as indicated in footings table

- Net Bearing capacity at the foundation level Over Replacement Soil is 20 t/m2
- Excavation shall be carried out according to the elevations and dimensions
indicated on drawings. The work shall be adequately supported, protected or

- All steel bar splices should not less than 65 &b>for tension steel and 45 Z,b _
for comprision steel where §pis the bar diamater

- Concrete Cover for Steel Reinforcement is 5 cm. )

-Plain Concrete mix is 0.80 m3 gravel , 0.40 m3 sand and 250 kg Sulphat
(Sea Water)Portland Cement .

- The characteristic compressive strength of the reinforced concrete used

in Foundation after 28 days not less than 250 Kg/cm2 and the amount of

Sea Water Cement in the mix is not less than 350 kg/m3.

- Steel-used is high tensile steel (40/60) ,with proof strength not less than
4000 Kg/cm?2.

- All Column Dowels must be fixed accurately in their places and are taken
from the Axes & Column Drawings. The column Dowels should not less than
65 7 or 100 cm which is bigger above the Ground beams top level .

- All underground R.C.elements must be coated by (3) layers of hot oxid bitumen
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TYPE

Plain Concrete

Reinforced concrete BOTTOM RFT

TOP RFT.

Length| Width

Thick. | Length| Width

Thick.{ Short/m*|Long/m* | Short/m" | Long/m'

F1

F2

F3

F4

F5

F6

N

F8

| TYPE

DIMENSIONS

REIFORCEMENT

TOP | BOTTOM

STERRUPS

NOTES

S1

S2

S3

L]




Foundations layout

Isolated footing
details

Combined footing -

details

Strap beam
details
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