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-Therefore; total load( P) of each floor is equal to:
P = W slab xA + weight of beams + weight of walls + own
weight of column
Where;
W slab =t s x 2.5 + weight of flooring + Live Loads.
Ifts=12cm,
Weight of flooring = 150 kg/m2 and Live Loads = 300
kg/m2
So,Wslab=0.12x 2.5+ 0.15+ 0.3 =0.75 t/m2
Weight of beams = b xt x 2.5 X £ LL beams
pxs 25 3ale 3 Sl (= e (D) o
(t =span/ 10: 12) s S (3ac
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Type of beam Thickness (t)
Simple Beam 1 11 t = L
l— —— 10
t ﬁzﬂ
Continuos Beam J_L aln ar _Il =
e dtigerale -l
L
Beam | 21
with Cantilever - - =12 )ﬂl
| Li | Lo—l L_c
5

M\&M\&M\)ﬂ <l ST ) glal ¢ saaa =3 L beams
- Weight of walls =y wall x h wall xt wall x X L walls

For example;
If y wall = 1.2 t/m3;
twall=0.2m;
Y L walls = 6.0 m; sl (1
hwall =2.4m;
And, own weight of plaster = 50 kg/ m2 = 0.05 t/m2
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l.e., Weight of wall = (1.2 x 0.2 + 0.05) x 2.4 x 6.0 = 4.176
tons / floor
Own weight of column / floor = 1.15P

Pc = total vertical load on column = N x Pc/floor
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36/ 23S 200 4l Jlaa¥l 5 (S aall (b Lale
For column (C5):
1- Slabs:
W slab =t sx y ¢ + flooring + L.L
=0.1x2.5+0.15 + .200 = 0.6 t/m2
Area (A5) = (3.0 + 1.0) x (3.5/2) =7 m2
> loads from slabs = 0.6x7 + (0.12 -0.1) x 2.5% (3.5/2) x3 =
4.463 tons
2- Beams:
> L (of Beams) =(3.5/2) + 1 +3 +1 = 6.75 ms
O.W. of Beams = 0.2x (0.7 — 0.1) x2.5=0.3 t/m
> loads of Beams = 6.75 x0.3 = 2.025 tons.
3- Walls:
vy wall = 1.2 t/m3
O.W. of wall = 0.2 x1.2 +0.05 (Plaster) = 0.29 t/m2
YL (of Walls)=1+3+(3.5/2) +1 =6.75 ms
hwall=2.9-0.6=2.3ms
> loads of walls = 6.75 x0.29%2.3 = 4.5 tons.

4- Columns: assume column dimension = 20 x 60 cm
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O.W. of column = 0.2 x0.6 x2.5 x3 =0.9 ton

Total load P on column C5 = (Pc5)

Pc5 (per one floor) = 4.463 + 2.025 + 4.5 + 0.9 =11.888 tons
Pt=11.888 x 6 = 71.328 tons = 72.0 tons

For column (C6):

1- Slabs:

W slab =t sxy ¢+ flooring + L.L

= 0.1x2.5+0.15 + .200 = 0.6 t/m2

Area (A6) = (2.5/2 + 2.0) x (3.5/2 + 3.5/2) =3.25 x 3.5 =
11.375 m2

Y loads from slabs = 0.6x11.375+ (0.12 -0.1) x2.5%
(3.5/2)x3.25 = 7.11 tons

2- Beams:

> L (of Beams) = (2.5/2) + 2 +3.5/2 +2.5/2 +3.5/2 = 8.0 ms
O.W. of Beams = 0.2x (0.7 — 0.1) x2.5=0.3 t/m

> loads of Beams = 8.0 x0.3 = 2.4 tons.

3- Walls:

vy wall = 1.2 t/m3

10
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O.W. of wall = 0.2 x1.2 +0.05 (Plaster) = 0.29 t/m2

> L (of Walls) = 8.0 ms

hwall=2.9-0.6 =2.3ms

> loads of walls = 8.0 x0.29%2.3 = 5.336 tons.

4- Columns: assume column dimension =20 x 70 cm

O.W. of column = 0.2 x0.7 x2.5 x3 = 1.05 ton

Total load P on column C6 = (Pc6)

Pc6 (per one floor) =7.11 + 2.4 + 5.336 + 1.05 =15.896= 16
tons

Pt =16 x 6 = 96 tons

Pu = 0.35fcu x Ac + 0.67 fy xAs
Ac = Pu*10°% 111.67= ...... cm

When Fy =360 s =1% Ac

11
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F,,=035A; F, +067A4;5 F

FPy,=14(DL)+1.6(LL) = v N

P P — of Concrete = vy~ mm
As - 4rea of Steel _— v mni
F;u =v N\mm2

F;/ = v~ N\mm?

12
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oL pasis osle Spiral Column med

F,,=035A,F, +067A,F, +138 VspF |

Fyp S pas Fyp = 360 N\mnt

Fy gty wasl)
0.85 A) E,, tsjiv 0lopdl blos @l wupeell ogill ik 0 Ay
0.67 Ay Fy sk gl o ooty 1 330l o301 )l

1.38 Vsp Fypy osie a353ial G0 lless il 40 gacll 058l e

09U plaxiuly Spiral Column JI pwds Juaesill (Sae o

P =114 (0354, F, +0674,F)

1.0 i
ASmin = 700 xAc 3555 oule
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EFxample.

Data.

FE -25 M\mnd , st. 360/520
Py,= 2000kn P, - 1150 kN

Req. Design a ( Square , Rectangle , Circular & Hexagon )
Section For the column.

Solution. P _ 1.4(2000)+ 1.6 (1150) = 4640 kN

Take A =%= 1.0 % —>A8=ﬁ

¢ 100
. Ae
B =035Ac E,,+ 0.67 (m) '

3 A
4640+ 10 = 0.35 (Ac) (25) + 0.67 (ﬁ) (360)
— Ac = 415696.1 mnt o A4, _ #15696.1 _ 4156 9 mnit

100 .
lrazﬁﬁra]

* For Square Section.

b=\|A, =\/415696.1 = 644.7 mm Take[D = 650 mm]

|~—6 5 0——-I

: 6418
7 r ‘ 505k

650 — 2418
< ) 4‘ e
6P18

Lesd

S=120 mm

14
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* For Rectangular Section.

Ac = 415696.1 mm?

Take b-=250mm —s - A _ 415696.7_ 1662.7 mm

b 250

t >5b —» Increase b (take T =5b)

bet=bes5b=415696.1 .Qe_t, b =288

take |b = 300 mm

t- %- - %’z 1385.6 mm [t -1400mm]

O o

15
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* For Circular Section.

Ac - 415696.1 mni®

Ac- BD" st p.\[4(15696.1) . 727.6 mm
Y13

Ta.keID = 750 mm

18918
’
53122.2 man

* For Hexagon Section.

IA'rea. of hexagon = 1.5+V3 ¢L2I <L

\"l._L_t

Ac —415696.1 = 1.5:V3 « L’ [L = 400 wmm]

> S=116.6 mm

N

40{/

|~ 400 ~

16
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025+0.0524, Eq. [6-49]
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O e Al 3l L Gy Y dila 3 48 Lgde < i1 1) (o) Basia bas) -2
438Y) g8l ety JA) juaie da g o (g8l 338 Jaay (e 8 L 3 geall
( shear wall) s' ( core ) axbu Al glall Jia (a )N ) Lelany
aaliedll 4uli jall i gal)

Braced column.

The column will be The column will be
Short Column. Long Column.

IF Xb> 30 Buckting Bucklmg iy, Inerense O on

22
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il L) iy dgla (558 Laale < i) 13) () B b Bass)

1 — For Rectangular Columns. b

%
Unbraced column. /
_

, 1

.

<

17 [Ab< 10} IF |10 < Ao < 23]
The column w:ill be The column will be
Short Column. Long Column.

Unsafe

IF | Ab> 23 fucktiny Imorease bort

Sway
F G
/

24
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Al Jalaa Gt Cpa 1Y Baes M alai) Jghl) sl

To calculate the slenderness ratio (xb)

?\'b _ Yl S (Sar gl sgaedl gledll bl

glesd pie 4ol Ul goyel

Ay, = Ko
Dign n In Plane
U ——
K+H,
A‘bout-__ T Out of Plane

For Circular Columns }\' K+ H %
(o)
b — ——

For In plane & Out of plane

25




2019 Je Aol dgozo /o sled)l pSIlun daocV 9 Jlguw 60

i Ho = Clear height of the column.
Buckling &ga Yo 0 350 g3 Jobd) o0 of Jgusnn putdl Jolall ga

26
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H, ) & wye sy Factor oe o)be 30 K
Buckling & &asaw (U (el Joha) 30 3 H, Jok)) waoi)

[He =K H] o)) st i ol St 0

gl ) Lol ginse pait) aaii)) g 53

—0—
Braced ‘7 // l :t j“_“
'l ,/ I I/ f
Ho |\ KHO { KHO \\ KHO
L \ l \ l j;‘
\ \
- !
sway sway
Un Braced t_ _0_70_ //_1
SWAY Easy Ho /// //
b L L oo
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K= Constant depends on the wpper & Lower
Conditions of the Column.

Egyptian Code Pages (6-53)

Upper Unbraced Columns

End Lower End Conditions
Conditions| Case (1) | Case(2) | Case(3)
Case(1) | 1.20 1.30 1.60
Case (2) | 1.30 1,560 1,80
Case(3) | 1.60 1,80 —
Case (4) | 2.20 —_— —

28
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Upper Braced Columns

End Lower End Conditions
Conditions| Case (1) | Case(2) | Case(3)
Case(7) | 0.75 0.80 0.90
Case (2) | 0.80 0.85 0.95
Case (3) | 0.90 0.95 1.0

Case (4)

29



2019 Je Aol dgozo /o sled)l pSIlun daocV 9 Jlguw 60

(Fixed end) 2l cuill dlls 1 5¥1 allsdl — |

8y Jals Ladie o) luluYh 2 genld) (o yha Jaathy Ladie Ehasy 1da g
GsSo G i 3 gaal) e JB Y (Gee I3 A3l ) Gl e 2a 2 ganll
SIS e Uidlie o garan 3 gaall ko

rigid beam

p2sUl o

" I ...\ . s o L§ L
$1’\JJ ‘ i Fired base condition
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End Condifions of Columns.

Case (1) pived Joint

i | A
! ! ! !
PR A IR
k# | i i !
maﬁon /// i A (R \\\ —.tca-—
[’ / :)_g-\SULu
i1
A i
thatwn\\ tt -
\\\ \‘ \\_ ///
Al ]|
I I

Happened when

Column with Big beam. t b ) tc

IF there i1s a Foundation.

31
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(e BB Gae il A3l ) Gl jaS ae e 3 ganll oyl Al AllS)D
L e 3 ganll (58 ALl 038 89 3 ganl) 2ay

Case (2) purtially Fized Joint

Hinged Wyae ol plas ¥ 5, Fized Lyas 5 galas ¥
= B %
|
- : T tb _._t tb
/’l ¥ 1 t
W | s . C
’// /’ ’/ o ko 4l -
Not Fully Fized
Not Fully Hinged ':' ':' t f < t ¢
. I
Named I
Partially Fized - -1--- g
Flat Slab Flat Slab
ig 1ts
/4 _] ™~
# F S i
g 7 o akuo 4dlews -c
Not Fully Fized ,/
Not Fully Hinged !
Named '/ 'Il tS <t c
e S __Jy..-_

Partially Fixed

Happen when

Column with Small beam. T b < tc I

Column with Flat Stab o <t
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3 ganll 1 s pliac s Joaie 3 ganll iyl 550 Laic. A% Allal) -3
Case (3) Hinged Joint I

Neoprene Plate. /
dolas 28105 paiy 5 cabe Zlyll (e 0)lae 50 /

sde i) 3 J,‘u‘ "»..h _,‘ J,‘L“J' 3 .)‘S." w &&.:0_, "’SAA

!
t F F
!
M i *———7=+=
J' M //
Hinged Joint /
Nabt | | e <,

Hinged Joint

- ——————— ——

Case (1) ,i = O Case (3)

Case (3) Case (7)
777
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EPUUTRVER IR T P WS-SR W TUERS K PRI PR
) al lans 585 3y 5 il 2y ) i

Example.

s

r E0.51 0.7
Calculate Q\,bin & Xbout I j—

For the given Colummn 0.8] b=0.3
5.0
Unbraced

In _pla'ne.

t=0.80m

H,=5.0-0.7= 4.30m

Upper Case
te=08m & tp=0.7m ..tc>Tp —> Case ©

Lower Case Foundation —» Case @

Upper Unbraced Columns
End Lower End Conditions
Conditions[ Case (1) Case (2) Case (3)

Case (1) | 71.20 7.30 7.60 K= 1.30

Case(2)| 71.80 71.50 7.80
Case (3) 71.60 7.80 —
Case (4) 2.20 — —

Ay, - KsH, _ 1.3*4.3 _ ¢ 9g
bin 7 0.80

34
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Out of plane.

b=0.30 m

H,=5.0-0.5=4.50m

Upper Case

te=0.3m & tp=0.5m
Lower Case

o
51]0.7

0.8 b=0.3

Unbraced

5.

~te<tpy — Case @

Foundation —» Case @

vpper | Unbraced Columns
End Lower End Conditions
Conditionyd Case (1) | Case(2) | Case(3)
Case(7)] 1,20 | 1.30 1.60 1( = 1.20
Case (2)| 1.30 1.50 1.80
Case (3)| 1.60 1.80 —
Case (4)| 2.20
xb K*Ho 1.2%4.5 _ 18.0
out = = = .

b

0.3
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correct amount of steel reinforcement in them.
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15.3—Transfer of column axial force through the

floor system

15.3.11f £ of a column is greater than 1.4 times that of the .. DY | Kpib )
floor system, transmission of axial force through the floor U b b L

system shall be in accordance with (a), (b), or (c): : ém bl‘a Y1 alll sl a1l 4

bl g oac Y1 (4 ) A Cadal) 1 o

(a) Concrete of compressive strength specified for the W s . a
column shall be placed in the floor at the column location. JP ~ 600 4l 3L n A'AL'J\ ‘u.\)lb el o &

Column concrete shall extend outward at least 600 mm 2 gatd] Cilga S (o lld g adlal) 4 L (o g sec Y
into the floor slab from face of column for the full depth of
the slab and be integrated with floor concrete.

(b) Design strength of a column through a floor system sle! Jee altg iy A b ad ) a A& p

shall be calculated using the lower value of concrete ‘;Lc o s g gl 6‘4.9“ 9-1" -

strength with vertical dowels and spirals as required to

achieve adequate strength. Joall i gl Vs Cnn sl a1 Y

(c) For beam-column and slab-column joints that are 8 )ﬂ\ ual y-\l dowels GU;.': N
restrained in accordance with 15.2.4 or 15.2.5, respec- ¢
tively, it shall be permitted to calculate the design strength 5 _‘,.J\ Agay! A., 3 gall 4 )1 saa Jue A

of the column on an assumed concrete strength in the
column joint equal to 75 percent of column concrete ' e
strength plus 35 percent of floor concrete strength, where 1N 1 third case, the maximum ralio .y co) fou sty 19 29
the value of column concrete strength shall not exceed 2.5 § i X

times the floor concrete strength. 2.5 ‘U.-““M gt T
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6.3.4 — Conduits and pipes, with their fittings, embed-
ded within a column shall not displace more than 4
percent of the area of cross seclion on which strength
is calculated or which is required for fire protection.
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25.7.2.4.1 Anchorage of individual circular ties shall be in
accordance with (a) through (c):

(a) Ends shall overlap by at least 150 mm

(b) Ends shall terminate with standard hooks in accor-
dance with 25.3.2 that engage a longitudinal bar

(c) Overlaps at ends of adjacent circular ties shall be stag-
gered around the perimeter enclosing the longitudinal bars

Staggered
hook location

as required

for successive Circular tie
circular ties

Lap =150 mm

Fig. R25.7.2.4—Circular tie anchorage.
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. RECOMMENDATIONS

. The ¢, bars rest directly on the top of the footing, with no hooks needed.

L, is the ¢, bar lap length.

AR. The starter bars are diameter ¢, bars. L, should be > ¢, but length ¢, is defined in EC2 for the least
favourable case. In this case the side covers for the ¢, bars are very large. See (12), p. 69. A safe value
would be ', =§ L, <-§ {4, Often a more suitable solution than increasing the depth of the footing is
to use two starter bars for every ¢, bar in the wall. The sum of the cross-sections of these two bars should
not be less than the ¢, bar cross-section, but their diameter should be such that %;,d <L, where { is the

anchorage length. The arrangement detail is as in alternative (d). This rule can be applied wherever the bar
cover is 2 10 ¢ but not under 10 cm.

r, = 7.5 cmif the concrete for the footing is poured directly against the soil
r, = 2.5 cm but not less than ¢,.
See 1.5 to determine when to use anchor type a, b or ¢ at the end of the ¢, reinforcing bar.

Length L, shall suffice to tie the ¢, starter bars securely to two ¢, transverse bars. (It may not be less than
25, where s is the space between the ¢, bars.)

The starter bar ties are supporfs whose sole purpose is to keep the starter bar assembly firmly in place while
the concrete is cast in the foundations. The starter bar assembly is to be tied at all cross points. These are
not the same ties as in the column.

The top of the footing is smoothed with a float or power float except in the contact area with the future col-
umn, where a rough surface such as is generated by the vibrator is needed.

10. In soft soils, the 25 cm over the level of the future'blindfng should not be excavated until shortly before pour-

ing the concrete to ensure that the soil is not softened by rainfall immediately before placement.

11, The foundation subgrade must be compacted before the blinding is poured.

12. The blinding under the footing is floated or smoothed with a power float. Its standard 10-cm thickness may

be varied to absorb tolerances in foundation subgrade levelling.

13. Where the footing is to be poured on soils that constitute an aggressive medium, it should be protected by

an asphalt membrane as specified.
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2.2.8 Embedded length of bars and length of bar laps
No. 10 through 36 bar Sizes .........cccccccevininnn. -25 mm

NG 23 200 87 DAT 51268 cvssvnsississsivmimimagss -50 mm

95




2019 e dox>l dgoxo /o

sled] pStlu  da0cVl 9 Jlsuw 60

- ) 2l B 3

AL Uad Juad ale 6 ) 2aauslliUgoul (4-us) Joal Y

cylal] b cupbiil] (g uglail sy \Q
(L iy o) ol a3 . s okl

c (104) e (250) g 81 () g | bl 3950 S g g il bl e 1 el ) g (1)
i (15) ,u(zsow,;\(d);.,.n ‘G\\ (Jladll Gadll) w8
s (6-) e 250) e 3 (d) gt ANV e s
G®) | (B0 () ?i‘-td‘\‘m**“’“ -
o (5-) Lo & sl 0l 45 (1)
ol (201) Glpaally el \, e Bl g il ()
ol (201) ] \ \
ok (51) gnll s R

Ll e Ll ol €L \‘J ;
i) | S sigsauasits
sy |l o

ol | QY

gl (25-) 2\ ol b L. gl o ol (1)
ol (25-) ple (32) 5y (10) L-,,,ng}u\\%u,m 35 bl s (le1) 2l pael iShamy s il (5)
ale (50-) e (32) g 1 N

A

96




2019 Je Aol dgozo /o sled)l pSIlun daocV 9 Jlguw 60

009030 M Baland) Jlas| adlia) <l ghd A La -39
gee ISV LY a5 ok 5 axe daal je -]
IS L S 5 3 padl il Il Bl a2
e S Ldanediy jie S lanae 5 ki g clilSY S daad je -3
235 0 paall Jif s el e G
Laid 3 gardl o () gp DS 5l 2] IS (s IS Jae (g 25U 4
B IS5 LISl day yig pLEY) ae s Flwd) Sy 55 Aaa je -5
LS gl s) (B ) (685 ) gl Al (e S -6
s2ac 3 Sl ,all Cover J) 4ad oMl -7

97



2019 Je Aol dgozo /o sled)l pSIlun daocV 9 Jlguw 60

Caniluy Al aw\l‘gﬁauﬁ@cw\ gui Y oA La-: 400

g raal) 3 gsll Wah -1

s Lgeld )l ol lgaa ja0 Y ;j.u Voo leeli ) slat Al aee )
Vol Ul sy 1 5ia ¥, Leelin ) Solaiy ¥ et 3al LI callill (o) ga aal anuds
P—ed Hasi iy Bl v al a3 sy ae el quall oS s Jsbs
oSSl

G gl 2 <l Bk D

slial (o Gl il 3af aand any el JalSs g joms M52yl s L
disea JLL Jlorid Lol caall o€ n Job Y Leie) s m sl ey
DAl G5 s sl Uiy DI (e call uplladd) el Josi A8
Jpan i g i Aian] g pedand) (i o el sad slally adans (0 el
o el U Alaall Gl el L Coall sy die ] Sl il (Juald
n Aol 05 gai i i & o ool el by dlsidl jilal) Alla
il 13 Ll Lo L g 8 i ] ol ey Aol AU Comy ilall 2

) sl Bk 3

Sema M3 a (2.5) Lealiny! Solmmy A suee¥l Al 2. (2)

A A Calga aal @S camm I < Lge Ll Jale Lews

Vsl Leadals a (1.5) Leia amlall plinyl Solaiy ¥ ol

tlead 359 0 pa \:Lu ol Aleny aliall (San o> Sl
SBIS gzl 3 Al azzaly Bl

98




2019 Je Aol dgozo /o sled)l pSIlun daocV 9 Jlguw 60

Jala ) el s2ae¥) daa Jay 5 A ph (B (g 358N 61, - 41w

RV LRV L P |

LI N WP SVENSL et A VAN [ SIS PCTI

Columns. All the ties should be tied to the main reinforcement at the

intersections.
; bl Awudllly 2

a4l aaal dpa jlall Ll jres by jis a s -

pasll HUad) e adiatd paallaglifall Gladalal) Jay yi glaty Lad -
adadill & yi g adads 8 Loy ) oy s 20 e J85 AN UREY) o) Cus
o 30 50 S Lyl oty S 25 (e HUEY) 50 ) geally LS o) sladll
kil
Slabs and plates. All the intersections between bars around
the perimeter of the reinforcement panel should be tied.
In the rest of the panel, where the bar diameter is 20 mm or
less, every second intersection should be tied Where the bars
are 25 mm or larger, the distance between tied intersections
Should not exceed 50 diameters (Figure 1-12) of the thinnest
tied bar
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Figure 1-12
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» Beams. All the corners of the stirrups must be tied to the main reinforcing bars. If welded-wire
fabric reinforcement is used to form the stirrups, the main reinforcing bars at the comers should
be tied at intervals no larger than 50 times the diameter of the main reinforcing bars.

All the bars not located in the corner of the stirrup should be tied at intervals no larger than
50 times the bar diameter.

Multiple stirrups should be tied together (Figure 1-13).

Every 50 @
FEANY

X XX Every 502,
Comer bars in all stirrups All other bars Multiple stirrups
(a) (b) (c)
Figure 1-13
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+ Walls. The bars are tied at every second intersection.

For the intents and purposes of tying reinforcing bars, precast walls manufactured with the
mid-plane in a horizontal position are regarded to be slabs.

The rules for slabs and plates are applicable to walls cast in situ (Figure 1-14).

L

A| Construction
Const

—pagr|  Jiont
Rl

Figure 1-14
: o) gall dudillly -5
e pbalidl) Lalss (S vie se ) gall aas aw 2 gerll Ja )l Jan e g i -
2o g8l mas

Lasd L) G panial (3 ey o il S8 e ) g8l das Wl -

» Footings. The horizontal part of the starter bars should be secured at each right-angle
intersection between starter bar and foundation reinforcement. All the ties in footings
should be secured to the vertical part of the starter bars.
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Standard practice is to use wires fitted with hooks (Figure 1-7)
that are marketed in three or four lengths to adjust to the
standard bar diameters. They are tied with the tool
depicted in Figure 1-8, consisting of a worm spindle with
which the steel fixer first hooks the two loops in the wire
together (Figure 1-7) and then pulls outward on the tool,
joining the bars in just two or three movements (Figure 1-9).
The use of tongs leads to bonds such as that depicted in
Figure 1-10, which often work loose. A valid alternative is
mechanical joiners that tie the bars securely (Figure 1-11).
S

Figure 1-8

Figure 1-9 Figure 1-10 Figure 1-11
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1.3.3 PLACEMENT RULES
(a) Slabs and footings

« Bottom reinforcement layers should rest on and be attached to spacers positioned at
intervals measuring no more than 50 times the bar diameter and never over 1000 mm

(Figure 1-22).

2, o,
2 A
‘ / \ J, SECTION SECTION
Yy v 3 v %
Ln ll | 0 Nl 0 1 ]
M ®
23 ” ﬂ ﬂ PLAN T PLAN
0% , R
gz H * xT1 Y ’ '
3E ¢ E %
&"E‘ £
28 1 g '
Vi : 1. .
L NN ‘. ,l
o
Individual bars Welded fabric
(@) (b)

SPACERS FOR BOTTOM REINFORCEMENT IN SLABS AND FOOTING

Figure 1-22
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~ special chairs spaced at the intervals shown in Figure 1-25.

1200 mm

I N [

e

1040 mm i
|
u A L !IL'
&&Q& T
275
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1 vl

A PLAN

i 14 1

A -
\ \

SPECIAL CHAIRS FOR TOP REINFORCEMENT IN SLABS

Figure 1-25
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(d) Beams

Spacers should be set in the stirrups at intervals of no more than 1000 mm longitudinally
(Figure 1-28), with a minimum of three planes of spacers per span.

Cross-wise placement must be as shown in Figure 1-28.

LY

Al spacers tied to stimups at not Lo,
| over 1000mm |
(@)
- —
<250 mm 250 mm - 500 mm
(b) (c)
- 0G|
o L
8| | s
€| @, ol B ,
: 58
g 518
] w3
E § § Spacers at inlervals
|®  notexceeding 50@, |
b ] 2|3
§ Lﬂ @) . >50mm
| (e)

—
(=%
—

Figure 1-28 Spacers in beams
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7.7.1 — Cast-in-place concrete (nonprestressed)

The following minimum concrete cover shall be pro-
vided for reinforcement, but shall not be less than
required by 7.7.5and 7.7.7:

Minimum
cover,mm
(a) Concrete cast against and
permanently exposed to earth..............ccccoeuevneeee. 75
(b) Concrete exposed to earth or weather:
No. 19 through No. 57 bars.............cccouu...... 50
No. 16 bar, MW 200 or MD 200 wire,
A ST TR 40
(c) Concrete not exposed to weather
or in contact with ground:
Slabs, walls, joists:
No. 43 and No. 57 bars .........cccceveeueuenene. 40
No. 36 bar and smaller............cccc........ 20
Beams, columns:
Primary reinforcement, ties,
BIIADE: SO ..o i 40
Shells, folded plate members:
No. 19 bar and larger............ccccevvuerenenne. 20
No. 16 bar, MW 200 or MD 200 wire,
BN BIVBINN s ism s n G BN 13
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Semi-circular impression The length of mortar is cut into
made with a round bar separate spacers with a trowel

(@) (b)
Figure 1-16
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18.6.4.6 Where hoops are not required. stirrups with
seismic hooks at both ends shall be spaced at a distance not
more than d/2 throughout the length of the beam.

S1d e LS S5 O g clisl] dala U (9SS Y Lasis 18.6.4.6
G d /208 w3 Y Bl Jo okl N se L350 i)
Bl (] ok

96 Ll 5 Lag U cia A0S aladiad oSy J& —:500m

25.7.1.7 Except where used for torsion or integrity reinforcement.
closed stirrups are permitted to be made using pairs of U-stirrups
spliced to form a closed unit where lap lengths are at least 1.3¢a.
In members with a total depth of at least 450mm.. such splices
with Asfie < 40 KN per leg shall be considered adequate if stirrup
legs extend the full available depth of member

(o ¢ il Atk g ¢ g0l) el andiod (A V) gL 25,7,1.7
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Ji ¥ Llleal (3e8 agoal (il gl . 130 Y o Jalall ) gk eSS
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Stirrup — Stirrup
reinforcement / reinforcement

|
0 mm O mm
~ (typ.) ] 1-ta [ (typ.) ‘ Ll
1

Fig. R25.7.1.7—Closed stirrup configurations.
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