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] Model Inisnlan Pl < St Slab Material C25 “|l..

Iﬁ Deck Sactions Deck Material 5240-RY1.15 =
D Wiall Sections... Modeling Type Membrane
Modifiers [Currently Default] odifydShow...
Display Color - Change...
Property Motes Modify/Show...

Froperty D ata

Slab Depth, tc mm
Rib Depth, hr 250 mm
Rib ‘width Top, vart il mm
Rib Width Battom, wib 0 mm
Rib Spacing, =r mm

Deck Shear Thickness i

Deck Unit wWeight kM4 me
Shear Stud Diameter 9 i

Shear Stud Height, hs S M

Shear Stud Tensile Stength. Fu 4000 MPa
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Froperty Notes Modify/Show...
Lo
Froperty Data
Type |:‘I> Ribbad -
Overall Depth 300 mm
Slab Thickness mm
Stem ‘width at Top mm
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FRiib Direction iz Parallel to Local 1 Axis ~
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1.40 = 1.4 x (6.0357) = 8.45 00

A = Dad 1.20 + 1.60 = (1.2 x 6.0357) + (1.6 x 2) = 10.44 00 — 1051 —
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CHAPTER 14—PLAIN CONCRETE
14.5.2 Flexure
14.5.2.1 M, shall be the lesser of Eq. (14.5.2.1a) calcu-

lated at the tension face and Eq. (14.5.2.1b) calculated at the
compression face:

M, = 0421178, (14.5.2.1a)
M, = 085S, (14.5.2.1b)

where .S, is the corresponding elastic section modulus.
0 =50&&;Y =500 &A;70 =20 D00 asuyl 5,5 L s sl

n x0 10.51 x 0.5 . .
= = = 0.328 QU. & e

8 8 o «

0.328 < 0.47 0Ov.
R .— 1000 x 50 . e o ¥
U =0.6x%x0.42120 % B — = 469574 0. = 0.47 QU. 0(0,

(3N
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9.8.1.7 Reinforcement perpendicular to the ribs shall be
provided in the slab as required for flexure, considering

load concentrations, and shall be at least that required for
shrinkage and temperature in accordance with 24.4.
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CHAPTER 14—PLAIN CONCRETE
14.5—Design strength

14.5.5 Shear
14.5.5.1 V,, shall be calculated in accordance with Table 14.4.3.4 Factored two-way shear
14.5.5.1. 14.4.3.4.1 For two-way shear, critical sections shall be
Table 14.5.5.1—Nominal shear strength located so that the perimeter b, is a minimum but need not
Shear action Nominal shear strength V, be closer than A/2 to (a) through (¢):
(a) Location defined in Table 14.4.3.2.1
One-way 0.11A[ /b, (a)

(b) Face of concentrated loads or reaction areas

m (c) Changes in footing thickness
0.1 1[1+3)x\/7;b0h (b) .
. p Table 21.2.1—Strength reduction factors ¢
Two-way | Lesser of:
Action or structural element ) Exceptions
0.2211b,h () . )
@) ‘ Plain concrete elements 0.60

(118 is the ratio of long side to short side of concentrated load or reaction area.

O =1.60000 =@ ==x022x_ 0070
15%x 1.6 0.6x0.22x 1 X W20 4 x (120 + 50) X 50
2400 M20.0700  0£0°0€Q

il o S K8 5 55 e 5L sl a5l Ui JES seSenl R = 20000 551 le 5 s I aliulie
h=60 mm cwls 5,8 L Slwlre |15
24 0.6x0.22%x1xWM20 4x (120 + 60) x 60 =25.5000 0O

D oolatwl KL L 6,5,5 6l h=80 mm cuwls Plas conl oals avogs OFY @y, 0 @
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% x Shear failure or loss of column

Continuity of the bottom bars
must be maintained through the

use of mechanical splices or
Anchorage of bottom bars that are appropriate lap splices
terminated at a noncontinuous
support must be provided
; )
T\
; —
1\

Catenary Action

Hoops tie the section together and
allow transfer of catenary forces
without ripping bars from top of
element

Fig. 2.9a—Role of integrity reinforcement in maintaining overall structural stability following loss of support.

Top steel >
ripping out

.t \— Dowel action in
bottom bars

__\I\__ __\I\__
Initial failure - punching shear Initial failure - punching shear
T T
. Ineffective [ Top steel

top steel ripping out

a
a e .

_ N
Final state - total collapse Final state - slab hanging by bottom bars
(a) Without continuous bottom bars (b) With continuous bottom bars

Fig. 2.9b Catenery action of bottom flexural reinforcement after punching failure.
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CRSI design handbook-2008

One-Way Joists (ACI 8.13). At least one reinforcing
bar in the bottom of a rib has to be continuous over sup-
ports or the bar must be spliced with a Class B tension
lap splice or a mechanical or welded splice to a bar in
the adjacent span. At discontinuous ends of joists,
anchorage of at least one bottom bar must be provided
with a standard hook or headed bar. Fig. 1-1 shows the
structural integrity reinforcement requirements for joist
construction.

Class B tension lap
7\, Standard hook splice, mechanical B
or headed bar splice, or welded splice\
|
l NV \_\

A .

A, At least one bottom barl S ROy

Note: Other bars not shown for clarity

Figure 1-1 Structural Integrity Reinforcement for One-Way Joist Construction
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File Edit WYiew Define

: Materials

Materials...

Slab Properties..., — Matenials r— Click b

Beam Properties.. £416MGr 156 Add Mew Material Quick...
Reinforcing Bar Sizes... Add Mew M aterial...

Tendon Properties...

Aydd Copy of Material...

Modify/Show b aterial...

Dielete Material

Ok, |

Material Pre

— General Data
Material Mame |C2D
Material Type IConcrele ;I
Material Display Color - Change... |
b atenial Motes Modify/Show Mates. . |

M aterial wWeight

wieight Unit Yol 2 SE+01 kM /m3
PR 70030 =21019 "
LY

r— lzotropic Property Duata

Modulus of Elasticity, E 21075 | N2
Poizzon's Ratio, U ID.2

Coefficient of Thermal Expansion, & 99E06 1/C

Shear Madulus, G 875791667 M/

r— Other Properties far Concrete M aterials

Specified Concrete Compressive Strength, f'o |2D MAmm2

I Lightweight Concrete

Shear Strength Feduction Factor I

M odulus of Rupture for Cracked Deflections

¢ Program Default [Based on Concrete Slab Design Code)
I w Uzer Specified ¢I 2.??-\
062y20=277 MPa

]9 I Cancel
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Modify/Show Property. .
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Fa5 e & Delete Property
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4T16—1d— bid—on| 0
Cancel |
Lt4 | 714 |
o [ [ | y
Beam Property Data
r General Data
Property Mame |BEAM " n
Beam haterial |C2D LI | I - - s
Rebar Material IAIII j |
Rebar Material Shear IAIII ;I |

Display Colar

Property Mates

- Change. .. |

Madifp/Shaw, |

r Analyziz Property Data

Beam Shape Type T Bieam
“Web Width at Top
wieb Width at Baottam
Depth

Flarige Width

Slab Depth

=l

Show Properties...

[ Inverted Beam

Analysis Property

Design Property

r Design Property Data

™ Flange Dimensions User 5 pecified
Flanage 'wfidth
Slab Depth

Cover Top [to Centroid]
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%" Flange Dimensions fram &nalysis Property Data
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Soil Subgrade Properties... LEAD DEAD 1.0000
. . LIVE LWE 0.0000
Point Spring Properties...
5D SUPER DEAD 0.0000

Line Spring Properties...

Coordinate Systems...

Groups... _lDK
Mass Source... Cancel
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Column/Brace Data 3
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Support Data 3

Load Data » Surface Loads...

Slab Temperature Loads...

Distributed Loads on Lines Point Loads on Lines

Distributed Loads on Lines

r~ Load Pattern Mame Options

Marme ¢|LNE ®  Add to Existing Loads Point Loads..,

" Replace Existing Loads Point Displacements..,

r Load Type and Direction
& Forces 0 Moments

Load Direction Graity j Tendon Losses..,

™ Delete Existing Loads Tendon Loads...

= Trapezaidal Loads

& Relative Distance from End-|

& Absolute Distance from End-|

Start Distance IEI
Start Load IEI kM frin

End Distance

] 4 |
Cancel |
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. ®)°*° . . t
creep coefficient =¢ (t, to)= 10+(1)°8 Shrinkage strain =(g )= W/(S s
(5so) €olS,L oL Gu=2.35Yc (Ga,) ¢ 18,0 Ou;/(ash)u=780x1o—6ysh
| 'Yc=’yla' ’Yﬂ Vs Vs - Yg/ -Ya | |Ysh:YCp ' yﬂ, s - Ys : YY/ : 'Yc' Ya |
Loading age =7 days =>y, =1 e 0 Moist cured during a period of 7 days ==> ycp=1
Loading age > 7 days =>7, =1.25(t, )0118 L e B e atcial Noist Curing
;A; J.L.- B R &” 2 'J,v ‘;) ,Y]a O 'w ‘ Moist c:;;:g duration, Shrinkage Y¢p

1
3
7
4
28
Relative humidity in percent i
40 pereent — 71 ol ST
A> 40 percent ==> y,=1.27-0.00674 Relative humidity in percent el ‘i };
40<4 <80 => y=14-0.01024, ¢ 51,0
80<A<100==> v,=3-0.0304 77 " 5y

t <SG e LYol plneb o o

-

NROS N

oo ~m
;W

Size effect :
szz% (1+1.13 exp(-0.0213 V/S))

Size effect : 7,=1.2 (exp(-0.00472 V/S))

L
g’_:((zb;%h)L | V=(brhb, )L ‘
S=(b+2(e)L W Observed slump in mm
Slump: 7s=0.89+0.041s
Observed slump in mm

Slump: y~0.82+0.00264s

Ratio of the fine aggregate to total aggregate
by weight expressed as percentage

Ratio of the ﬁne;ggreg;cgo total aggregate <50 percent ==> y,_=0.3+0.014¥
by weight expressed as percentage ¥>50 percent =—> yg=0.9+0.002‘1’

Fine aggregate percentage: ,,=0.88+0.0024'¥ (Cement content in kg@f)
Cement content: y.=0.75+0.00061¢”

(air content in percent ) (air content in percent )

Air content: 7,=0.46+0.09¢. >1 Air content: 75=0.95+0.0084 >1
] . . L _ t 0.6
S8,V =6y 1S 5L s 0 Lj; = Y creep coefficient =g (t, ty)= —10( ) 0’8 Ou
o

Ao, Fo=lon o sk ) =—=> v,~1

(o) 5 P ()

700 V  (bt+hb )L e il S 235235
501 | =TT - 10+(0:)5
250 700x50+250x200 S e (90)™
= = t= =—235=1.
2X700+2x300 +2- mm 9077 Ll y 10+(90)0° 35-14
200
creep: . o _ t
Y2 (1+1.13 exp(-0.0213 V/S))z1 Shrinkage strain =(z )= ——— )
Shrinkage: L o o
Y,s=1.2 (exp(-0.00472 V/S))=1 (t=°0); QE:"_&L“’Z #78&10—&78&10—6
uﬂf ! u’} o (t=90)‘; - C‘: w7 00 enxioeseax106
Pp =>7,~1 A =>y,~1 aale v 35+(90)
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r~Load Cazse Mame ——————— Load Caze Data Notes r~Load Case Type
Slab PrOpertl €s... D+50+0.25L ’V Modity/Show Maotes.. | IStatlc 'I Design... |
Beam Properties.

1~ Initial Conditions ~ Analpsis Type
Reinforcing Bar Sizes... v L

. @ Zero Initial Conditions - Start from Unstressed State € Linear
Tendon Properties...
0 Continue from State at End of Monlinear Case 0 Monlinear (#llow Uplitt)

Column Properties.. @ Norlinear [Cracked]
Wall Properties... £ Morlinear [Long Term Cracked]

Important Mote: Loads from this previous case are included in the curent
case Creep Coefficient

—

Soil Subgrade Properties...
Shiinkage Strain

Point Spring Properties...
Line Spring Properties..

—

Loordinate Systems...

r~ Loads Applied

r— Uplift Solution Control

Force Convergence Talerance [Relative]

Load Name | Scale Factor
Groups.. » |DEAD ] 1.0000 0.00001
Mass Source.. LIVE [~] o.z500
] (=] 1.0000
Load Patterns.., . =l
Load Cases... ~
o |
 Load Case Name N
[pesoeL
[~ Loads Applied Analysis Type
0 Linear
Load Mame | Scale Factor ‘ o
- Monlinear [&llove Uplift]
 Load Cases |1 » |DEAD | 1.0000 . _
L LIVE LI 1.0000 Monlinear [Cracked)
Load Case Mame | Load Case Tope | ) LI 1.0000 ' Monlinear [Long Temm Cracked)
DEAD Linear Static . &4 Cieep Cofficiert |
LIWE Linear Static Shiinkage Strain I
50 Linear Static \. )
D+5D+0. 751 Morlinear Stalic % | & /7 DeleCae |
D+5D+L Mornlinear Static ' T .y
D+3MONTH-CREEF | Narlinear Static oar e ane
b | |D+SD+0.25L+CREEF  Morlinear Static _\ [C3MONTHCREER
Ok ™
: T ]
Cancel rLoads Appled —— Analpsis Type
0 Linear
Load Name | Scale Factar |
\ v DEAD LI 10000 0 Monlinear [Sllow Uplit)
N LI 0 Monlinear [Cracked)
& Morlinear [Long Term Cracked)
Creep Coefficiznt |1-405
Shrinkage Strain ID.DDDSEz
N v
[ Load Case Name ——— h
[o+ 50402504 CREEP
[~ Loads Applied Bnalysis Type
0 Linear
Load Mame | Scale Factor |
»  |DEAD ;I 1 0ooo ) Monlinear [#llow Uplift)
LIVE ;I 0.2500 € Norlinear (Cracked)
5D ;I 1.0000 € Morlinear [Long Term Cracked)
® ;I Creep Coefficient  |2.35
Shrinkage Strain 0.00078
N, o

Log walem ply (6l ojle e Glia! Jlast 5l ) i JS 55

e e 3y

Y=(0+Y0+0) (O+'Y0+0.250) + (O + YO+ 0.250 + 6Y000) (O + 3D0GY0 6Y00D) < %
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File Edit Yiew Define
Waterials...

Slab Properties...
Beam Properties..

Reinforcing Bar Sizes..

Tendaon Properties..

Column Properties...
Wall Properties...

50il Subgrade Properties..,

Point Spring Properties... r~ Combinations ————————————— ~ Click to:

Line Spring Properties... UDCONUA Add New Combo.... |
UDCONUZ

Coordinate Systems.., DEF-TOTAL #dd Capy of Combo... |
DEF-LIVE

Groups... Madify/Show Combo... |

Mass Source.. Delete Camba |

Load Patterns...
Add Default Design Combos... |

Load Cases...
Load Combinations... ok | Cancel |

Add Default Design Load Combinations
Convert Combinations To Nonlingar Uplift Cases...

Combination Data : oad Combination Da
~ General Data r~ General Data
Load Combination M arme |DEF-LIVE Load Combination Mame |DEF-TDTAL
Combination Type Il_inear Add LI Combination Type ILmear Add j
Motes Modify/Show Motes.. | Motes Modify/Show Mates... |
Auto Combination | Mo Auto Combination | Mo
r~ Define Combination of Load Case/Combo Results ——————————————— r~ Define Combination of Load Case/Combo Results
Load Mame | Scale Factor Load Mame | Scale Factor
D404l | 1.0000 D+SD+L =l
D+5040.25L ~] 10000 D450+, 250 =]
& D+50+0.25L+CREEP LI 1
D+3MONTH-CREEP LI -1
- =
r Design Selection [~ Design Selection
[T Strength [Ultimate] [T Service - Normal r [l Service - Nomal
[T Service - Initial [T Service - Long Tem I Service - Inital [T Service - Long Tem

Ok | Cancel | Ok | Cancel
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File Edit V¥iew Define Draw Select Assign  Design  Run o
Run Analysis

Il Bun Analysis & Design F5
Run Detailing... Shift+F5

Automatic Slab Mesh Cptions...
Cracking Analysis Options...
Advanced Modeling Options...

Adhvanced SapFire Options...

Showe Last Run Details...

Reinforcement Options For Cracking Analysis ﬂ“

r~ Reinforcement Source

0 User Specified Febar (Slab Febar Objects)

& From Finite Element Based Design

700 mm

' Quick Tension Rebar Specification Bar Size

Top Reinforcing | [ |

Bottom Reinforcing |

300 mm

= Minimurn Reinforcing B atiog Used for Cracking snalysis
s oo ol

Tension Reinfarcing IBDD!2EID;"3EIEI=D.D1 33 -—/
—
Compression Reinforcing ID 200 rmim 5
As=4416=800 mm

£=As/(200x300)=800/(200x300)=0.0133

Cancel I
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. 700 x50 x 25+ 250 x 200 x 175

700 x 50 + 250 x 200 = 113.23 aa
700 X 50 200 x 250 .
) =——F5—+700x 50(113.23 25) + —; — +200x 250(175 113.23) = 730943630 A&’ 4
“ 600 mm . N0 0.621120 x 730.9436 x 10 10.85165 0. ¢
) = —= = . .
| v o 300 11323 0
250 mm
100 mm
der) plaie 05,95 S 5 g yul Hlas dwloe -
700 mm L
T . . T Y
L“—‘zxcpm ,—’é{
- |d=272mm
2x|2¢16
2% 10

&E€=———=9515
4700120
€0 =9515x2x (2x =16) = 7652.5 A&
(& 1)6 =8515x (2214 + =8) = 3050 &&
W
(500 x50)x (& 25+ (200%x®) x 7+ 3050 x (@ 23) =76525x (277 ®)
N = 66.469 A&
500 x 50 200 X @
=T+(50X500) x (@ 25) +T+é6 @Q@ &) +(¢ DO (® Q)
=412.7275 x 10 a&
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by Jsb y0 azy5 p ojly b lade aul=e 4

1998 (o0 2 JUo (ol 4o
(M = 0) spie Jlael (ol 3l 5o Sl Ul 5| oy (8 4k 5 53k S 03,0 51 S

d =0.25) Al oo sodld 00iy )b a0 YO 08 o 0,8 il (o (FeSus ojlw ()5 ALl axg L

Voo laM)Jﬁowéwa‘uiMo)béf)th‘)b)Lu4.)4.“...»w‘o\.\wdj‘)luojﬁu.“d‘fddwLbda).w.'ﬁl.bd.al.uu.u‘)é

Do aid S las 10 8 lee pl (gl dus o
D9l oo Jlosl gl o3l e Dlakad Jlasl 5l s (g5l @S 000 Lo, Ve oS (608wl (o S s laedsl Gy j0 s ST

Qpead = 30357 %
— 9spead+qpart = 3"—@
A= (CASE1-CASE2)+(CASE3-CASE4) m

kN
Qrive = 2 W

[l 0.7M b s 5 o)

CASE2 / CASE1

6.536kN/m? XO.7(m= 4575 kN/m 8.036kN/m? x 0.7m=5.625 kN/m
A A A JAN
(Go 7 0 1> slasl <uz,->'o).:) Lyl JS°
D+SD+P+pgL (without creep) /D+SD+P+ L \gvithout creep)
0357 | b N0 2
3.035 2\)}/ 095 3.0357 ?\)j/
CASE4 , CASE3 \
3.0357kN/m? x 0.7m=2.125 kN/m\ 6.536kN/m?x0.7m=4.575 kN/m
A A A A
Sl oslw o Q;LSJLQ"UIJ,; (Wd g (sl sl
(d)‘ ola ¥)
D+0a(SD+P) (with 3month creep) 1//D+S[\)LV+P+ﬂ K (Wit oyearcreep)
N\ 3.0357 2
3.0357 3 3 02
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- (t)0.6
creep coefficient = (, ty)=

— W o
10+(3)*
()‘3)) &)tf)l-} u\.n)/ [

ACI209 (figy wlwl p2 3233 35 dnmlono—az pil s J 05

(pu—2.35 c

VFee/y
S g g oy 4 by sla il )b a4
5] ool 4.».@‘) adl> OHygo 4 ACI-209 wlﬂ;‘ PR u.:Lwl?LA
t
35+t

(e7),~780x106y_

(ey)

Shrinkage strain =(g Sh)t= shu

(535) uS)Uf)L. ole

|’Yc='yla"yi"sz'Ys"Yy/"Ya|

|Ysh='ch N ’Yl . yvs‘ YS' ,Yy/ ° YC * Ya |

Loading age = 7 days ==>y, =1
Loading age > 7 days ==> yl ‘=1 25(t, )yo-18

e PR
olueb!

d;#ﬁ&;.’x )Ylao'y”vf

Moist cured during a period of 7 days ==> Ve =1

Table 2.5.3 Shrinkage Correction Factors
for Imitial Moist Curing

Moist curing duratiom,

Shrinkage Ycp
days

1
3
1

Relative humidity in percent

=40 percent ==> y /1=1
A > 40 percent ==> y =1.27-0.00674

14
28
90

Mmoo N

COD - -
-1

Size effect :
yvs=% (1+1.13 exp(-0.0213 V/S))

L
V=(bh)L

V=(bt+hb, )T
S=(2b+2h)L (bt+hb,,)

h  S=(2b+2(t+h))L

Observed slump in mm

Slump: 7s=0.82+0.00264s

Ratio of the ﬁnezévgreg;:cg‘;o total aggregate
by weight expressed as percentage

Fine aggregate percentage: YT:0'88+0'0024T

(air content in percent )

Air content: y,=0.46+0.09a. >1

Relative humidity in percent 5,515 J"S o
o eesk

sl <80 = y-Laooi02a, T T
80<A4 <100==> y,=3-0.0304 N

(=

i8S Rl Lot plueblcer 5o

Size effect : 7v,=1.2 (exp(-0.00472 V/S))

Observed slump in mm
Slump: ys=0.89+0.04lsfc;\

Ratio of the fine aggreg;te to total aggregate
by weight expressed as percentage

<50 percent ==>y,_=0.3+0.014¥
#>50 percent ==>1v,=0.9+0.002¥

(Cement content in kg/m3)

Cement content: y.=0.75+0.00061¢/

(air content in percent )

Air content; 7;=0.95+0.0084. >1

Shrinkage:

S

. e .. )06
535 v = 6,5k gosr~ ol => Vi =1 creep coefficient =g (t, ty)= 10( )(t 0.6 v
o
o yd Fo=lgp pud cosh , =—> v=1 o
700 (bt+hb, )L (=) V7 T 10(°°) ——235-2.35
! T =)
250 700x50+250x200 G e (90)°°
_ _ =90 35-1.4
2X700+2x300 42> mm (=90 77,0 v 1090
200
creep: ' o t
1,2 (1+1.13 exp(-0.0213 V/S))=1 Shrinkage strain =(z )= ————( w)u

1,=1.2 (exp(-0.00472 V/S))=1 (=) . J” — ) goxi0e-780x10¢
" 35+(o0)
Fp ==yl R = “ -
~ SO T il ol g C B
S A e g ale v 35490)
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CASET jl oob IS sy ailxe =

) CASE1
8.036kN/m? x 0.7m=5.625 kN/m
A A

(B2 05) Lol S
/D+SD+P+ L (without creep)
3.0357 3¢ Ny

\

4Ly YAD axas «Concrete Structures Stresses and Deformations, Third Edition LS ;o 8.4 Jlwe alice (idu (! Sl

. nd  5.625x75 L
O =— =" 39550800, G

P P _1 '8) _, 1085165 0.9247
O =10.85165700.& v o 39.5508
I =1 o

\ o>
iadaiie (13,93 S 5 pas 5,5 LCASE] b cov ahaie slisol dlone

0 = 47001120 = 21019
00=21019 x 730943630 = 1.53637 x 10 0. A&
O  39.5508 x 10

YYOYL: T (0) =57 = 153¢37 x 10

1
=25743x10 —
aa

Y el

sadaie 0,95 S5 pae 5,8 L CASEL L cov alaie slou! b
0 = 4700120 = 21019
00 =21019x412.7275%x 10 = 0.867512%x 10 0O.A&

~

. ©) = O 395508 %10
Ofer T 0) =157 = 0867512 x 10

1
aa

1
M =,x7 (0)+@ ,)y (06)=09247x4559%x10 +0.0753x2.5743 x10 = 4.40955 % 10 &G

Aol (2,8 bl eS8 55 Ll 5 00 yieS ol o,lg K s bla jo ledue caaie plis Ma cod |y 15 awg j0 Lisdl 368 ,lude
13,90 Cawds |y a3 Jlake (lgine (o0 S )b ot fuake pwgs 15 5 ol SUo aslen) ail 5o ot Sygo a0 5 o o Ll Ol s

o 5

o 5
Yy =Y = Er 0 = 18 X 440955 x 10 x 7500 = 25.83720703 A&
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CASE2 | b JSo i dslne =

( CASE2
6.536kN/m? x0.7m=4.575 kN/m
A A

(i Osd) o513 syl
D+SD+P+gL (without creep)

3.0357 3¢ 0.25

aie YAD a=as LConcrete Structures Stresses and Deformations, Third Edition oLsS™ ;0 8.4 Jlwe alive jidu opl Sl
S dxxlye Lol az e a4y i Sledbl gl adlgie lase addle .ol

nb  4575X75

O = =85 = 32.168 00. &' I O 1 10.85165 _ 08862
O =10.8516500.& v 0o 32.168
I =1 s

G|
sadaie (0,95 S5 pae 5,8 L CASEL (L cov alaie slou! b

0 = 47001120 = 21019
00=21019 x 730943630 = 1.53637 x 10 0. A&
32.168 x 10

O 1
YYO'Y1: 0)=—= = 2.09377 x 10 -—
r©) 00 1.53637 x 10 ad

Y el

adaiie 53,55 5 pas 5,8 L CASEL Jb o ahaiie sl dpslone
0 = 47001120 = 21019
00 =21019 x 412.7275x 10 = 0.867512%x 10 0O.&A&

—— ©) = O  32168x10
ofe T 0) =157 = 0867512 x 10

1
=3.708 x 10 e
aa

1
[ =.x7 )+ .y (0)=08862x3708x10 +0.1138x209377x10 =3524x10 =

AS...:‘uo)Sbw|)~05).ub.7u|5oé5.:)...ofo.\.w.))|5)iJ)§)o.bLm)oLoJﬂ~oMMULMJMB.MU).‘.:@B)JL@‘O?S)‘.\.&A

13,55] Gy ) ju3 ok lgie (00 S b Cox uako ywgd i 5 pl,Sho aslen) ail Kb ot Dygo a5 Job jo Lol Ol poss

o . o 5 5 ‘s
y =y . (& 01000, B8 YOREDHI0) = 227 © ==X 35243 10 X 7500 = 20.65 &icx
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CASE3 j ik JS8 10 dnlns =

( CASE3 .
6.536kN/m2x0.7m=4.575 kKN/m
<5
A A

@Wlad i) ol sl

D+SD+P+/1. (with Syear creep)

Y
2
3.0357 3¢ Ly

aie YAD a=as LConcrete Structures Stresses and Deformations, Third Edition oLsS™ ;0 8.4 Jlwe alice jidu opl Sl

S anzlye Lol e 4 i Sl cly Ayt e aBdle el

(03,556 ahaie 5 3) ) >
iadaio 9,95 S 5 pae o8 L adaie slisul Al

Sl b 1) Sl gl Glsis ol 00 a5 08y s ,Khs i1 51 liabl cag 55 (= le 45) 05,555 5 3 alaiie Slasive dnls 4

ol plxil oo S

0 =4700/120 = 21019

010 =21019 x 730943630 = 1.53637 x 10  O.&&

W (

700 x 50
Ve Y=

+700 x 50(113.23  25)

_700><50><25+250><200><175
)~ 700 X 50 + 250 X 200

=113.23 aa

200 x 250
4+

o +200x250(175  113.23)

= 730943630 ada"4

YYO'YO1:

0100 GEQQNININES = %(0,0 ) = 2.35

. =038

0 = 47001120 = 21019

www.hoseinzadeh.net

0 32.168 x 10 1
[ =—= = 2.09377 x 10 -

00~ 1.53637 x 10

iobey )35 5 e o At ¥l 5o alne
Age adjusted modulus of elasticity of concrete:

0

E(00)= —— = 7298.277 O0(
©0) 1+ .. X 01QQn weQQ0wlQeo

0 200000 -
" E (0,0) 7298.277

€
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adaio 0,95 Sypae 2,8 L) Vol o o )35 5l g a8l Lo ahate Slaseie aulbxs
(n-1)A's 700 mm
50 mm [Y1

250 mm
(n-1)As . 0 200000
E = = =
200 mm E (0,0) 7298277
(€ 1)0 =264x%x2x(2x=16)=21235.14 A
(€ 1)0 =264 % (2=14+ =8) = 9456.27 A&

700 x 50 x 25 + 250 x 200 x 175 + 21235.14 X 277 4+ 9456.27 x 23

(A = = 135.92 ad&
€ 700 x 50 + 250 x 200 + 21235.14 + 9456.27
700 x 50 200 x 250
0 H= 1 + 700 x 50 x (13592 25) + 1 + 200 x 250(175 135.92)
+21235.14 x (277 135.92) +9456.27 x (13592 23) = 1317915499 &da 4
(08 99) | Sl o i mhaw 55 el
700 X 50 X 25 + 250 X 200 x 175 © X277 0O X 23 112.0498 &&
= oy =y = . aa
700 x50+ 250x200 O O
700 mm

50 mm }g (L el plyp &2l o 08,555 S 5 e prlas 35 pe 5 03,556 S 5 i pelaw 35 je VS
250 mm @  O¢ ,=112.0498 13592= 23.87 &A
200 mm
700 x 50 200 x 250
= ——;—+700x50x (13592 25) +—————+200x250(175 135.92)

O x (277 135.92) O x(135.92 23) = 754105084 &

0 =700x50+200x250 O ©O =83837.611aa

S L 754105084
' T8 Te3s37e11 OT aa

:(Concrete Structures Stresses and Deformations, Third Edition LS jo 3.18 alal,) Lul zalS o o awlxe

0 754105084

= = = 0.572195323 rp
010" OEQUGINED = %(0,0 ) = 2.35 ::
[ (0)=2.09377 x 10 rr
-0)=T ) X C()( ) (b( y =2.09377x10 X (13592 113.23) =4.751 x 10 ¥
(I) (:0 = 23.87 v
C ) s
w0 I,P
1 =+—=28994.830341 .
(0] [y
- (6,0 ) = 0.00078 o

v L ) ) (I)’1 (I)l(b=l-b) L (I)’1 d>1(ﬁ>=|-|>)

V=1 %(0,00) [ 1(09) + -0(00) wT + -5i(6,09) wT

1 1
0.572195323 2.35 2.09377 x 10 +4.751 x 10 2387 0.00078 2387
= U. . X . X . X _— . _—
8994.830341 8994.830341
= 3.83027 x 10
[ () = « ) + S’/[ =2.09377 x10 +3.83027 x10 =5.92403 x 10
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700 mm ) 2 o>

ey Y . e . _ . .

2x@14 | ‘ T — iehaie 0,95 S5 0,8 L 5 (F0) loj o ahaie gLl
| 2% 10

V; E=—"T+== 515
2x[2¢16 | 4700120
€0 =9.515x2x(2%x *16) = 7652.5 A&
(& 10 =8515x (214 + =8) = 3050 &&
w

(500 x50) x (& 25)+ (200 X &) x —+3050 x (b 23) = 76525 % (277 &)

500 x 50 200 X ©
D )=+ (G0X500)x (@ 25) +———+E6@ &) +@& DBG )

=412.7275x 10 &a&

00 ,=21019x412.7275x 10 =0.867512x 10 U.&&

O 32168x10
00 0.867512 x 10

1

iehie 99> S5 28 L

700 mm y
\—'ZX(P'M ’—‘
’ d=272mm
SRS ‘ 0 200000 _
€= T = =
2x|2¢ 16 E (0,0 ) 7298.277

(£)0 =27.4x2x%(2x*16) = 22039.3847 A&
(& 10 =264x (2214 + =8) = 9456.27 A&

(500 X 50) x (& 25) + (200 X &) X —+9456.27 x (& 23) = 220393847 x (277 &)
O =103.8739119 &&

500 x 50 . 200 X @ e . . “ n ,
0 ):T+(50x500)x(u) 25) +T+eo Q o) +(€ 1Do(w Q)
=957.8824 x 10 a&
(0 5ee (y99) (5 el 35y dnlons
500 x 50 X 25 + 66.469 X 200 x —— O X 23
N = = = 27.904 &d&
500 X 50 + 66.469 x 200 O
700 mm )
50 mm YCZ YZ(t:o)
250 mm | I
| |
200 mm
i Cowl ply 48l JoaS 00,950 5 5 ghaile a5 50 9 00,950 S5 % w35 50 SIS
® (I)( y = 27.904 103.8739 = 75.969 a&
500 x 50 200 X 66.469 66.469
= —1 + 500 x 50 x (103.8739 25) + — 1 4+ 200 X 66.469 x 103.8739

0 x(103.8739 23) =229.622x10 aa

O =0500x50+200x%x66469 0O = 37935.656 A&
0 229622783 .
= = 6052.95 ad&

' =8 T 37935656

www.hoseinzadeh.net www.t.me/hoseinzadehasl Instagram ool Klodb e S3L" Cllas el O




ACI209 gy wlwl 31 380 35 dswlmo-az pi 3 05 VFee/

«(Concrete Structures Stresses and Deformations, Third Edition oS ;0 3.18 alal)) Loul zalS o po dwle

_ 0 . 229.622x10 0.2397 P
D¢y 957.8824x10 v
010" BEQNNNNED = %(0,0 ) = 2.35 ::
[ (0)=3.708x 10 rr
-0)=T ()X W y GO y =3708x10 x(103.87 66.469) = 0.00013868”
® (I)( )y = 75.969 Y
. 0 229.622 x 10 6052.95 .
[} === . \
o) 37935.656 Ly
- (6,0 ) = 0.00078 r

> \ . (I)&n (1)1(o=|-b) o (I)&n (1)1(o=|-b)

o= %(0,00) [ 2(00) +-0(00) ——=—— +-4i(00) ————

U1 U1
75.969 9

= 0.2397 2.35x 3.708 x10 + 0.00013868 = 3.455 x 10

6052.95 0.00078 6052.95

[ ¢ ) =[ ( H7t YI =3708x10 +3.455x10 =7.163070 06

nb  4575X7.5

=g T g oxeshiet 1 1 O _ 1 o5 208515 o431
O =10.8516500.& v 0o ~ 32168 0
I =05 @
, =0.9431

[ ( )= 7.16307 x 10
[ ( )= 5.92403 x 10

[ =,xX[ (¢ y+@ ., ( =09431x7.16307 x10 + 0.0569 X 5.92403 x 10

1
= 7.09257 x 10 —
aa

Aol (2,8 bl eS8 55 Ll 5 00 yieS ol o,lg LK s bla jo bede caiie plis Ma cod |y 15 awg jo Ll 348 lade

2 )5] Sy |y 53 ke (lgis (0358 )l Co Jaie juugs 53 ;S pl,S1s aiilen) aSl USS (s Dy50 a1 53 Jsb 5o Ll Ol s

o . . I 5 5
y =Yy C (1£006Q0EQ DEEN 001G 012N & T0IENWQQ) = Er O =73 %X 7.09257 x 10 % 7500
= 41.558 &
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CASE3 jl 56 S8 joid apolne -
CASE4
3.0357kN/m?x 0.7m=2.125kN/m

&) ok b Solabas Jlast i 3
(Jot ol ¥)
D+a(SD+P) (with 3month creep)

N
3.0357 3
alisg YAQ axao «Concrete Structures Stresses and Deformations, Third Edition LS ;o 8.4 Jlwe aslie (idu () Sl

(03,956 ghis 5 3) ) >
adaiie 3,55 S5 pas oy b ahaiie (gLl dpslore

Gl by alasbrs ol Glgne il oo Jlai B0 oo Ko Sl 51 licedsl Cga 10 (¢ ley 40) 00,950 S 5 adate Sladeivn dwlxs o
ol plxil s Sl
0 = 47001120 = 21019

010 =21019 x 730943630 = 1.53637 x 10  O.&&
700 x 50 x 25 + 250 x 200 x 175

A = = 113.23 &&
Yo 700 x 50 + 250 X 200 3.23 aq
,, 700 % 50 200 X 250
0 )= +700x50(11323 25) +—————+200x250(175 113.23)
= 730943630 &G 4

— 0 14941x10 9.725 x 10 1
oL T )T T 15363710 a&

obe) K88 51 e i Al g dwlxe

Age adjusted modulus of elasticity of concrete:

(T00R GEQORININED = %(0,0 ) = 1.4
.. =08 E (0,0)=
0 = 4700120 = 21019

0

TS v s T L e s 9914.6 U 7'(1)
1+ .. x 01QQn 0eQQwlQeo ov

0 200000

E (6,06 ) 9914.6
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(adaio 40,95 Sypae 2,8 L) Vol o floj )35 5l ey a8l Lo ahate Slaseie aulxs
(n-1DA's 700 mm
50 mm IY1

250 mm . 0 200000

(n-1)As E(0,0) 9914.6

200 mm

(€ 1O =19.17x2x (2x *16) = 15419.19 &&
(€ 1O =19.17 x (2=14 + =8) = 6866.36 A&

700 x 50 x 25 + 250 x 200 x 175 + 15419.19 X 277 + 6866.36 x 23

. _ 131 &
W 700 X 50 + 250 X 200 + 15419.19 + 6866.36 3laa
‘, 700 X 50 200 x 250
1 =+ 700X 50X (131 25) +5————+200x250(175 131)
+15419.19 x (277 131) +6866.36 X (131  23) = 1166532940 GG 4
(68 030 ) Sl 3 5 gl 0 ol
. _700X50x25+250x200x175 B x277 & X23_ o oo
w = m =~ = . ada
700 X 50 + 250 x 200 O 0
700 mm
Somm £ | i Conl plp a8l oo 00,950 S 5 ahae o 35 50 5 03,950 S5 o w55 50 S
250 mm | b b ,=1120498 131= 18946 A&
200 mm
700 x 50 200 x 250 ]
0 =——+700x50x (131 25) +—————+200x250(175 131) & x (277 131)

0 x (131 23) =736436813 A&

0 =700x50+200%x250 O O =83837.611 A&

LoD 736436813
' =8 T 83837611 ClonieAd

:(Concrete Structures Stresses and Deformations, Third Edition oS ;0 3.18 alal)) Loul zalS o po dwle

0 736436813

= = = 0.6313 rp
d 0¢ » 1166532940 v
61001 GEQUNNINED = % (0,0 ) = 1.4 Y
[ (0)=09.725x%x10 ¥
-0)=T ¢ )X W y ®¢ y =9725x10 x (131 113.23) =1.7281x 10 0
® ® ( )y = 18.946 'y
0 |:v
1 =+—=28784.09 LY
(0] Ly
- (6,0 )= 0.000562 14

N L , N (I)l(b=l-b) N d>1(ﬁ>=|-|>)

Vg =1 %(0,00) [ 1(09) + -0(00) wT + -5i(6,09) wT

01 01

18.946
=0.6313 14 x 9.725x10 +1.7281x10 —==——=  0.000562

" =1. X
8784.09 8784.09 1.5918 x10

o =l )+>"/r =09725%x10 +1.5918%x 10 = 2.564 X 10
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2 s>
iedaio (19,65 S5 28 L g (50) ploj 4o alaie L]
700 mm , 2 % 10
. . ':1 Y b — S — 515
2xp14 € -
adad | d=272mm 47001120
R £0 =9515%x2 % (2 X ®16) = 7652.5 AKX
2x[2¢16 | (¢ 1)0 =8515x (2=14 + =8) = 3050 A&

W
(500 x 50) x (&  25) + (200 x &) x — +3050 % (@ 23)=76525x%x 277 ®)
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