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Span not to exceed 16'-0"

_ 8" x 8" Concrete

Edge Beam:

1/2 bars ot | 4 No. 1/2" bars
12" ctrs. W with 5/16" links

/ at 77 ctrs.
1/2" bars at ?/J

127 ctrs.

Riser
5" min.
8-1/4" mox.

This detail is suitable for stairs of span up to
16" and width of 4’ with a 6" thick slab (i.e.
the minimum distance measured to sloping slab
from tread/riser intersection)
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Main reinforcement
d16@30cm c/c 1 BT, 1ST

Secondary reinforcement
®12@30cm c/c 1 BT, 1 ST
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i) el ;AliMechanical Properties of concrete
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Compressive Strength Jarall daglaa o
Tensile Strength A5l daglaa o
Bending strength claiY) Ao glaa @
Shear strength U=l da glaa o

Expansion and Contraction =&l 5 2ol e
Fire resistance ol Aaglaa e

Weathering Qualities  4sall Jal g2l) 4 glaa



A ill) Gal sidiMechanical Properties of concrete
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Compressive ) hliaiy) daglias

-- Strength

Pushing or Squeezing
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i) el sAliMechanical Properties of concrete
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Ll al sdliMechanical Properties of concrete
4l Al

Expansion and Contraction = (<liill g sl

BJ\)AJ‘ :\;)J &WJ\ J.\.c:\_\\.uJ;J\ Alaiy @

Lgwalial e pali
AR AI VI RTRRLEN

PR I KEN STV N vt | R Vi e S g
S 35 LY aeaill die Lglaa Cuiay

‘_?_\LAJ;]\ Liid) sac gl Lay g (5853



i) Gal sdliIMechanical Properties of concrete

Al Al

When forces try to stretch the body _
Traction they act on. These forces are ¢
opposing. pull pull

When forces try to crush or compress
Compression a body. These forces are opposing - :
with the same trajectory push , push

joad

Bending When forces try to bend the body they

support support

The forces try to twist the body they act

Torsion on. They try to turn and act in different {_
directions } )
twist

twist A

When we apply this force, we are using
Shearing or forces that try to divide something.

axittin These forces act very near each other, -
9 but not opposing (one goes up and the |
other goes down)
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LOADS

dead loads
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dead loads
(wall)

z dead loads
(floor)

live loads

|

Ll
|

(collected snow)

. : i 'F

live loads (people,
furniture)

Typical static
loads exerted on
a house.

live loads (collected
water)

%%HQ}H us

soil and
hydraulic loads
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L oadSon Structures
Main load types

1. Dead Loads 4Ll ) Aival) Jlaal)
2. Live Loads  4S_adiall o) 4uad) Jleal)
3. Snow Loads 71 Jea

4. Wind Loads =4 Jea

5. Impact and vibration loads aieall J—ea
BIBY- YUK



LoadS on Structures

1 — Dead Loads “D.L": Constant magnitude mostly remain
in one position Frames, walls, beams, ceiling, stairways etc

2 — Live Loads “L.L”: Loads changing magnitude and
positions Traffic loads for bridges ,impact loads due to

vibration, people loads ioeload

# |
B i
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LoadSon Structures

3 — Wind Loads :
ra A Ao ju Ao g AU gl ) Ao adiy 401 o Ludls Saa o )l el

Wind Load

L 4
NN
o
: ///N
- \\

F RN
;’;1' - N
-

o Wind direction
= .
W LTS

- : : : ‘d"’ |
—

Positive pressure Negative pressure (suction)




LoadS on Structures

4 — Snow Loads:
bga Lgd YK er\ Calaliall & L) gal e\m“ \ Al
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LoadS on Structures

5. Impact and vibration loads ) %) § aaall Jaa
S Al avaall g 31 35aY) A Jalaall () £ deddioial) ciliia) (i g
(Slamal) g pilsall

6 — Earthquake Load
oA AN Ghlial) 8 Lud Y1 @ jed) oo gl Jaad) 3 o e

ELCENTRO EARTHQUAKE MAY 18,1940
NOR TH-SOUTH COMPONENT
0.5
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03
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e
z o1
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8 01
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(Stresses in structural members
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(Stresses in structural members
Liiall slae) A culalgay)
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Forces

When something pushes down on the beam, the
beam bends. Its top edge is pushed together, and its
bottom edge is pulled apart.

~p.Sompression ¢

~N—

Tension



e AliConcrete
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COMPRESSION TENSION

® 5 3 3 ¢

@ Concrete is poor in tensile strength.

Tenstle forces pull apart the bottom of
this concrete slab when it bends



Reinforced concrete
Galisall 200 ,A
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ialocall Al jAll

RC “Reinforced concrete” is a combination of concrete and °
steel wherein the steel reinforcement provides the tensile
strength lacking in the concrete.

——steel bars

in tension
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COMPRESSION TENSION

9 9 * __

Tenstle forces pull apart the bottom of
this concrete slab when it bends
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Constitutive relationship of stress and strain
for reinforcing bars

AW

Fe—4g > F

(13 9
ASU'GSS ’ Stress, 0 = Force -
"~ Cross-Sectional Area Aq

Strain Hardening Necking & Fracture

-3 AL (Deformation)
f N B /’ X L, (Original Length)

Yield plateau
|

0.002

>

Elastic Strain “g”
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Types of Slabs 3Ll ¢yl

one way slabs slaiy) Lol] clidul) — )y m




two way slabs slaxy!) 46l Dl —y »
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one way ribbed slabs »slay)




two way ribbed slany) dal ddgaiall el —¢m
slabs
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Flat slabs dskhuwll Dl —om




dasgiall dalaiddl caUDU
flat slabs with drop panels




saac ) ladi ae ddasgiall dalaal) U0
flat slabs with drop and column capitals

drop panel - /

capital

(c) flat slab
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L=6m
B=2m
H= 15cm 6
A= 0.002 A,
A,=B*H \

= 2000* 150=300000 mm2 A
A.=0.002*300000 = 600 mm?

Use bar of 12mm diameter

rea of bar = /4 d?
= m/4* 122 = 113 mm?
Number of bar = total area / area of bar
= 600/113 = 5.3 take 6 bar
Spacing = length / number of bars = 2000/ 6= 333mm take 300 mm

Spacing = 5*H or 450 mm less take it
= 5*150= 750 mm
Take 300 mm
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Referring to its position comparing to slabs

[ Dropped Beam } [ Inverted Beam [ Hidden Beam ]




inverted beams 4. glaall 2dlg )l

)50 e Sall e Jau) (e Lgae dliaie ABDLI (5S35 8y, oW
Aslia L€ty dualae ) 3l ) Jac

| d.h\ \4

- =

o glad) 581 Zoalall 3ad),










A gliall 3y ) alasind e Gisal

Jarind Cua AN (gHlamal) erigall lla Al & doglaall 2d)g )l aladny Ll =
e Qleld)) Gt (g dleral) o)l
Glgalsll Jo slaall sl Lagau aial 8 AN lea¥) & aadius m

bl las Jile LY Leay) dagiaddl dolafall ey lally dulalall colasal) & m




A glially dpalad) 28l )y LAY

)l waalls inverted beamaysles sahll (< Lavie moledll das QlE 23 Yo
2 058 bl (B iyl sl o) () AdaBlad) 828l il g LS duglaall 58]\
il dals alllie ally oSy o JeW 4§65 il diey JowY)
aall 328)yl) Aliyd o aall dlalall il shear reinforcement il
il













hidden beams d.es.ll adlg )l

100 — ~s90 s 80 mse (5S: lewme of Bledya e oo S (b Ll pslal) 5ailyl Abeln (Jalas

(cee o 20 35 B30 Bac anw 15 LD cilS 134 )

las Byea 528l daid (560 o) Lus DS 3ad))l) e Jabiall Jaall Lgd <0 Al YTl 8 Jaad

o) Adadly aa dalghall lucadll ¢ g1 LIS 323D 859 e eliatul) Sar s

523)y) Gec A8 (w0 Y dddghll luadll



) el

Slend) (K81 e absladl -]

el

% 400 N Jeai Al moal) dows 485 ]
5231 yaye 82y =2
Laadal) B3yl ealicill dpas dans 82l Aalal) 83l -3




RAS 1OF

= TRasEvENSE
FEDNS CRCINERTS BAKS
SLal YOO
LR YUaNAL Nader beam Wt
PEPFORCEMINTS BARS # _ 2
TP BEAM §I
P RN s ’
3
1 — 3 ]
H g .o £ . 7 ~ + 7o v g M
| < | . =2
| S S N T
G ~
BOTIOM BEAe ‘ g
RENFORCE MENT 8
SLAD HOTTON Es
LONSI TUOIMAL HOCEN BEAM STRES P >
FEPFORCEMINTS BARS %
SLAB BOTTow
TRATEVIRSE
FENFORCOMERTS BARS y hidden beam width 7
TOPBEAM
REINFORCEMENT
£ . @
hidden beam width D V
L [ 3
TOPBEAM ‘ BOTTOM BEAM
REINFORCEMENT REINFORCEMENT
|HIDDEN BEAM STIRRUPS
e
74 /,
(3 )
BOTTOM BEAM
REINFORCEMENT

HIDDEN BEAM STIRRUPS







Columns 3oV




il ) dfz: Jis o5 Al 4L ;mej\ Gﬁ omY\-
ujL@uMu\uat\eﬁg.@J\ uw\uﬁw\
M@AJ‘ M‘Ljﬂuuﬂ LQJJJMJ}AJJL\A.A

05 Al s il gl e S S




daliedl Ll a1l 5aec V) &gl

Yl o AN ¥ Sud Sam
i\;\ﬂ m o & dssj w\ a_,;@g\



<

! @\Lﬁ Wots dalia Blec|m®

sk

L 4
$

:
?

WAWAVAV.®: i S2)
u‘«§<§1¥1\83

‘,"'sE!»‘ BVAV.®’ AV 1\

““
@ 90707




oola by alaticd ae ok molad Vet dalise Baecm

- 254mm

76mmi|

mmA

=1
4
e 3
=il §
L=
| P
-
| B &
«
T
e, |




[~

Aac |ID

3

Yol plalia (5o

A

\

L, 4

Lyl

2

B

I<|<_"P‘..ﬁ% YA \




Ll ,all S SLay) Vel canli] (e saacim




Jlaa¥l il st saae ) ol

pda (e leia o JlaaV¥) b dalial) 4ol dll saaey) ooyt Ladic
el plual Aol AV eally duleAll dadley Jon JleaYl
Wilglae A (635 Jarall (68 ) adshall licadll (ayad o) ¢ aganll
sb A (sS1 . olal JSAI A& miage WS (Buckling) Lyl
sUAN) 1 Gigas o (galg 50 ajell dzhiie alad) ) il
aiia (pe cuadll Wih ol L JleaV) Ji B plusadll Jdd ) (sa50
ke gl cudmll Ll Lay gy zlad¥) jlate galddl e Ledanad
Lacag 1) JalS JS8 4 palaill Say pa8lill (8 ey zlanYl
(SIS e 4leie cudil) dali







ey K]

mmg_u;d&g\qydj@afj\tw\&u\u&-
dalee  Jdaguiily (solaid) avaiad ).\S\ e Jdyganlly acadll
Bylaliial) davd) JIKEY) a2 g llgall piag saacty) oLl
| Cald Baacy! CJLAJ 4\_15 ?éy L_u; &N dS.uJ\ Lé d_m.d\
er\ Blac I dalAll d.ua\d\ Uy s M\J @)d\
GJ\ a5 dwils (68 I (i Al saaeVls L) oS &
Jj.ud\ al =2y ij‘ ‘LMJ‘ J\.@;\ Aad o lin J.c ﬂj.m
salie) (S8,




TWO WAY SLABS
ol | 2\.33\.43 CA\.LM\

CilS) s V) Glgall e dilie AL (35S Laric
Ol Lguasal Lylie A3 Joha (950 Lanieg 89y ol Lljaa
b bl sai JES o) &Y AL e Al Jleall
LSy Lial sVl st A )y (adalatia (palas

Rl anle



A Jally Liad oalas¥l 28D sleal dgay S Goalady) (8 Gusil) Jguas o W
c05S3all 2&) alga) daglaal Cpualad¥) (g moled Mas Hd 9 (e




@Al ladl gl r-\_ajS LD Al e LS\ % Jany () Lyl & Gl e =
G Allg ol Lolal duleall clbdull s &t Ol o agaall olaTy) d.«a;.\

m&gwbuﬂkdﬂ \.@_\.\.\j uw‘ cm‘gé\_m.\sw‘ dm\.e_d\ M\Su‘ L;\:_idh u\-
u&\;.a‘)” Mj o\a.bf\ 4\.\4\_\4 éda)\_d\ @ dJ.LJ o\;ﬁf\ 6\43\;\ L_\Ua)\_d\ ‘_,’A u_u.uj\ C_\L.u.d\

ag Msh Al Ly palat) S & ) malad g8 olan¥) 480 L3 molas o) Cus W
O G ola¥) iag daih LS 5l ghall cilags Cdas) ce sl alga) degladl
doglaad Dlialgall (& sa0sall dpasl) e J8 Y pualad) S 8 aastiall moledll 3Ye8

- Bljall alaia (e 2% 4sllilly 5l
g ¢ @l paily il ) Joaasl Jslag AL e Jaliaal) Jaal) o) lisles liniiag oS =
& Bt Jaall e Iein uadl) slat¥) 8 Jeatin dilepal) ABL b & Boay) oSa 13
& 2l dlgal ol Js) Sar (Al Blang o dashll i) b aleat 53 giall oylake
Ohucadll acag oy ) agly Jola¥) slasy) Ga adll alga) e S OeSs palY) slany]
leale Jaujig Llujall dag () 0Sar Lo ol uad¥) olasWL Alioal) ALDL el 4,3Y54l
LN dagl Gaills JRI g5 (35S A aglall olaiVl pelul) (lucad




o Baiuall dnlwal) AL 8 Jeasy (M) cliady) dlaadle vic W
ualiia GA GEREN BT R )\A.u 6.4.45\ U‘ A @J‘)f\ c_m\.éal\
CalatY) OIS 8 diiall gad 1l adadall LAA) LAA) LS Jaig oliadl)
Sy Al clad) jlaeeg iy A&l algal  laee o) Eusg
b i o) (S Lead polucl) 368 2ueS Gl 13D ¢ Ailonal) 200
A maledill 3Ys8 A B 5dg I (ga5 1aag liatY) it il
dalaiall 8 MWeall dpeS i pladin ol Cus dilall Qi aadtuy
= m.LwJJ\ dabiall 4 lgaladia) oy Al Gl xilall 5y5lall
I olay) DS b ) daliea s uajd\ \.l@.jj um);l\ &M\




!

A

|

a/S ¥

/S

A

L/4

L/2

L/4

A




O Al il Ligliw gmpe s Middle Strip dadasg s ydi()
TRION|

JS (e s (paiall ()slae lisSs Column strip liviie s b (Y
Optiesall G daadll asy (ol Lagia

Wb A A bt pvieal ihall g aadiced) el 38 daeS ol
s e g ) gap ey Adawgll AhAN 3 derdied) bl
Gl al) AL 8 Aleaicadl) 35l dua



Short direction

Middle strip

Column strip

®16@30 cm c/c 1BT,1ST

d16@35cm c/c1BT,1St

Long direction

Middle strip

Column strip

®12@30 cm c/c 1BT,1ST

d12@35cm c/c1BT,1St
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