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File  Edit  ‘iew | Define | Draw  Select  Assign  Analyze

D ~/ H £} E haterial Properties.., Bl Dete

[ peck Property Data X

B E.r 3 [E section Properties » l £ Frame Sections.. Property Mame IRCHE
EJMDdd M:;C:::,XF ;E% Spring Properties y | @ Tendon Sections... Type | Filled v @
&P Slab Sections... Slab Material £25 |l
[M Deck Sections.., Dieck b aterial S240-RY AS »
D Wifall Sections... todeling Type bembrane
M odifiers [Curently Default] Modif/Show...
Display Color - ThrarEE.
i e Madiy/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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Dizplay Color Change...
Froperty Notes Modify/Show...
Lo
Froperty Data
Type |:‘I> Ribbad -
Overall Depth 300 mm
Slab Thickness mm
Stem ‘width at Top mm
Stem Width at Bottom mm
Rib Spacing [Perpendicular ta Rib Direction) mm
FRiib Direction iz Parallel to Local 1 Axis ~
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fC’ = 20MPa oy
(A=0.35) 55,5 1,05

0.01 X 21 = 0.21kPa Sl oo (O

0.03 x 21 = 0.63kPa oo dusle L (¥

0.1 X 6 = 0.6kPa o pgd (F

0.06kPa Clgig (F

0.5kPa SB 5 a5 fewiilo ¥ L Q3 i (O

1 kP GO axs 39 (F

3 kPa G dxS + (65ludS zex

1 .

(0.25 x 0.2 X Vi + 0.05 % 1) 25 = 3.0357 kP o 4z O 039
D +SD +P =3+30357 = 603571 S A g i H a5 0350 b

kN

L= Zm G»}iwo 044} )Lg
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1.4D = 1.4 x (6.0357) = 8.45 kN
¢, = Max 1.2D + 1.6L = (1.2 X 6.0357) + (1.6 x 2) = 10.44 kPa — 10514

12D+ L+ EV = (1.2 x6.0357) + (1 x 2) + (1.2675) = 10.51%
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L=7m, - M, =Max PL 9x7
— = 7 =15.75kN.m
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4
[ (2.5%0.7) x 52
qLS _ ¢ 8) = 5.46 kN.m
L=5m, - M, =Max PLL_9X5_1125kN
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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.

t =50mm;S, = 500 mm; f; = 20 MPa &) 5,5 L Jls sy

gy X L>  10.51 x 0.52
= = 0.328kN.m

8 8 , 0.328 < 0.47 OK.
1000 X 50
@My = 0.6 X 04220 X ———— = 469574 N.mm = 0.47 kN.m

M, =
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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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oobal o 1) adniie Cnglite cons ools 1,8 5 Ko 51 50,5 Jlai B o b cwl g ool pls S o 12l 50 0 Sl Comge oudas
(9903 dles 3 aman) mlus o alaie lafg,

www.hoseinzadeh.net www.t.me/hoseinzadehasl Instagram ool mledl " S3L" Clas Jlasl V)Y




BL o 8lp el & (S JIs JyaS-Sel an i (olyb

B G0y Sl Syl & Sy Sl J s Y-

15 kN

50 mm

Bl eyt St (Sl B I 0 @l (i Bl Lekaas 5 )l (k2 BB 55 pete 1l (S5She 525 50
il oo SIS L ) @ by 025 Bl hp B ;0 Sob 4z i (e B s Sl (S &S @l 3190 51 (S
WS 35 p0%0 0ui Hl g Lo 319580 00yt 0wy sla )b JSlus> 1-0-F Jeu> asldl

¥ yeda 5l 03 yiunS' 5l ' _
Faigkss &5 2 Fysigh srfies e
Bg)o95 Sk g saee slJxa | V)

oo @vmmm L pleg,095 S)L g yoe S 1A
FaehS ¥e b 2Slas 5

v.® ; YT L alg,09 S)L g jee S Yo
OigigkS A0 B ¥e (3

W W Labone fl plagisu g plea | O
09l Hgue Ol

8 ooliaal 350 ks alig S sl a5 plazile 5l ol i b g WKaS L S (¥

GLD)L: 5Y—\\ 9 -1 k.slbu“'ﬁ‘)) » [RW) 4.‘a|)‘ Co‘,.s.‘»‘ oé)l..f a.).")' )L! u.uLoJ‘)J ‘oﬁf@

Jac! et slo & b 39 ol o 33 Ll sdind o (g2 iz, o el 55 e
S9biss 2 Farkea VWXV Yo 55 ats b o g

www.hoseinzadeh.net www.t.me/hoseinzadehasl Instagram el mledl " e 530" CJlas jLacsl

YFeeoy

\Y



Bh oo Glp sl b S I JpS-Ssb ag i (2lb VP

iiloe gebuno pf o b o JyuS b ally 0 ACI-318-19 @ by o 5 o
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.

P, = 1.6Live < @V, = ¢ X 0.22 X 1\/f! boh
15X 1.6 < 0.6 X 0.22 x 1 X v20(4 x (120 + 50)) X 50

24 kN £ 20.07kN  Not Good

Al 08 S S o 50k b sl @l Gin U 5l fE = 20MPa S L il 5 e s el
h=60 mm cwls 5,8 L Slwlre |15
24 < 0.6 X 0.22 X 1 x V20(4 x (120 + 60)) x 60 = 25.50 kN OK

D oolatwl KL L 6,5,5 6l h=80 mm cuwls Plas conl oals avogs OFY @y, 0 @
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o}Lw si.u»g.q 9.9

T T 1T
J

N e
)

% 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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creep coefficient =¢ (t, to)= 10+(1)°8 Shrinkage strain =(g )= W/(S s
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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
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3
7
4
28
Relative humidity in percent i
40 pereent — 71 ol ST
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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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E, = 0.043w}>/f! (A -Y-¥-4)
Dgd oo ALy 2 Dype 4 wSe o p pSelS VYoo JBa b Joeme slo % sl 39 Ak, -

E. = 4700./f! (w-Y-Y-9)
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700 x50 x 25 + 250 x 200 x 175

Y, = =113.23
1 700 x 50 + 250 x 200 mm
700 x 503 200 x 2503
lg = —5— + 700 X 50(113.23 = 25)* + —————+ 200 x 250(175 — 113.23)* = 730943630 mm*4
600 mm frly  0.62v/20 x 730.9436 x 10°
50 =19 = = 10.85165 kN.
mm | iy e =7 300 — 113.23 m
250 mm
100 mm
(er) ghaio 03,95 S 5 oyl Hlow delne =Y
700 mm
Ox P14 ,—': [Y
d=272mm
2x(2916
2 % 10° 9515
n=———=209,
4700420
nds = 9.515 x 2 X (2 X ¢16) = 7652.5 mm?
(n — 1A, = 8515 X (2914 + ¢8) = 3050 mm?
Y.
(500 x 50) x (¥, — 25) + (200 X ¥,) X 72 +3050 x (Y — 23) = 7652.5 X (277 — Y,)
Y, = 66.469 mm
500 x 503 200 x Y33
ler = =5+ (50 X 500) x (¥; = 25)° + TZ +n4,(d —Y,)? + (n — ALY, — d')?

= 412.7275 x 10° mm?*
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obes Jsb o 4z, o)l )b ke aslxe =Y

1998 (o0 2 JUo (ol 4o
@ = 0) sgpn Jlosl (gl o5los b labad Jlas] 51 sy ooty i 5 g3k S 0550, JS

B = 0.25) ol (oo (coSls 0053 ;b 20,0 YO 898 o (2,8 il (0 (Sg5mn 05l (5,0, Al 4 x5 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 goz 5 (B 4 barye sla il b Al =¥
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)

www.hoseinzadeh.net
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CASEI1 3| b JSo s dwle -0

) 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

qL?> 5.625x 7.5%
My = 1085165 kN.m | £=1-5(57) =1~ (Soms08) =092
p=1

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

E. =4700v20 = 21019
E.I = 21019 x 730943630 = 1.53637 x 1013 N.mm?

STAT1: ty) = Mg _ 39.5508 X 10° 2.5743 x 1076
b o) = EI ~ 153637 x 1013 ~ % mm

Y el

sadaie 0,95 S5 pae 5,8 L CASEL L cov alaie slou! b
E. =4700v20 = 21019
E.l, = 21019 x 412.7275 x 10° = 0.867512 x 10'* N.mm?

STAT?2: (ty) = M _ 395508 x10° _ 4559 x 1076 !
oilto) = El ~ 0.867512 x 1013~ mm

P =€ X a(to) + (1= O () = 0.9247 X 4559 X 107° +0.0753 x 2.5743 X 107 = 4.40955 X 10 —

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
9] Gy 1) 503 Jlae (lgie 0358 ) Co Jaho jungs 55 S ol S atilam) ably S ot Dyg0 a1 53 Jsbo 50 Lol Ol s

5

5
ACASE1= AD+SD+P+L: ElpLz = E X 440955 X 10_6 X 75002 = 2583720703 mm

www.hoseinzadeh.net www.t.me/hoseinzadehasl Instagram ool mledl "o S3L" Clas Lzl Y
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CASE2 jl b JSo pos dmle -7

( 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

qL?  4.575x7.5?

M, = B8 - 8§ = 32.168 kN.m 4 (Mcr>2 1 (10.85165)2 _ 08862
M., = 10.85165 kN.m §=1-F M,) 32168 /
p=1

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

E. =4700v20 = 21019
E.I = 21019 X 730943630 = 1.53637 x 1013 N.mm?

STAT1: (to) = M _ 32.168x10° _ 2.09377 x 1076
o Palt) = El ~ 1.53637 x 1013 ~ mm

Y el

adaiie (10,93 S 5 pae 5,8 L CASE] b cow ghaie slisul dlone
E, = 4700v20 = 21019
E.l, = 21019 X 412.7275 x 10® = 0.867512 X 103 N.mm?
32.168 x 10°
=3.708 x 107°

T 0.867512 x 1013 mm

Mq
STAT2: ty) = —
lpl( 0) El

Y =& X a(te) + (1= Oihs (to) = 0.8862 x 3.708 x 107° +0.1138 X 2.09377 X 107 = 3524 x 107° —

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

5 5
Acasez= Dpisp+ozst(No creep, No Shrinkage) = El[)LZ =18 3.5243 x 107 x 75002 = 20.65 mm
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CASE3 ;| b JSo s dwle =Y

( 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

clual by Olasles cpl Glgim sl oads a5 B o o Sl 5151 liebsl gz 10 (¢ ey 40) 00,558 S 5 ahate Slasuin awlxe jo
ol plxil oo S

E. =4700v20 = 21019
E.l; = 21019 x 730943630 = 1.53637 x 10! N.mm?

v _700><50><25+250><200><175_11323
1(t=0) = 700 x 50 + 250 x 200 = Lhsesmm

700 x 503 , . 200 x 2503 ,
Lie=0) =~ + 700 X 50(113.23 — 25)” + ——————+ 200 x 250(175 — 113.23)
= 730943630 mm"4
STATE1: _ Mg _ 32168 x10° 2.09377 x 1076 1
P Pie=0 T 57 T 153637 x 1083 & mm

iobey )35 5 e o At ¥l 5o alne

Age adjusted modulus of elasticity of concrete:

creep coef ficient = ¢(t,ty) = 2.35 E
x =08 Ee(t o) = 1+ y X cree Ccoefficient = 7298.277 MPa
E, = 4700v20 = 21019 X P

E, 200000
— = =274
E.(t t,) 7298277

n=

www.hoseinzadeh.net www.t.me/hoseinzadehasl Instagram ool lodb e S3L" Cdllas el FY
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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 ___ Eg 200000
200 mm "TE.(tty) 7298277
(n—1)A; =264 X2 X (2 X @16) = 21235.14 mm?
(n— 1A, = 26.4 X (214 + @8) = 9456.27 mm?

. _ 700 X 50 x 25 +250 X 200 X 175 + 21235.14 X 277 + 945627 X 23 _ .
L(t=0) = 700 X 50 + 250 X 200 + 21235.14 + 9456.27 = ooJemm

700 x 503 , 200 x 2503 ,
Ie=ey =~ — + 700 X 50 X (135.92 = 25) + —————+ 200 x 250(175 — 135.92)

+21235.14 x (277 — 135.92)% + 9456.27 X (135.92 — 23)? = 1317915499 mm"4
(08 99) | Sl o i mhaw 55 el

_700><50><25+250><200><175—AS><277—A;><23

- = 112.0498
€1 700 x 50 + 250 x 200 — A, — AL mm

700 mm

50 mm

]YJ L el il 4l Lo 00,550 S 3 adaite grbaw 35 e 5 09,536 S5 o gebaw 35 e DS

250 mm ’ Yo — Yi(rmooy = 112.0498 — 135.92 = —23.87 mm
200 mm
700 x 503 , 200 x 250° ,
ey = ——5——+700 X 50 x (135.92 — 25)* + —————+ 200 x 250(175 — 135.92)

— Ay X (277 — 135.92)? — A} x (135.92 — 23)? = 754105084 mm*

Ay = 700 X 50 + 200 X 250 — A — A, = 83837.611 mm?

_da 754105084
T4, 83837611 O mm

2
Te1

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

Iy 754105084
Ieie—o) 1317915499
Creep Coefficient = ¢(t,ty) = 2.35

P, (to) = 2.09377 x 107°
g0(to) =Y 4oq) X (Yit=o0) — Yie=0y) = 2.09377 x 107¢ x (135.92 — 113.23) = 4.751 x 1075
Ye1 = Yiteooy = —23.87

= 0.572195323

K=

I
rd = - = 8994.830341

ACl
ecs(t,to) = —0.00078 )
Y 1 Yl(t:oo) Y 1~ Yl(t:oo)
Alpl =K I¢(t; t()) (lpl(tﬂ) + 80 (to) Cf + ECS(tI tO) Cf
Te1 e
= 0.572195323 [2 35 x (2 09377 x 1075 + 4.751 x 105 — 0 ) 0.00078 2357 ]
o . ' . 8994.830341 ' 8994.830341

=3.83027 x 107°

Lbl(t:w) = l/)1(t=0) + Ay, =2.09377 X 107% + 3.83027 X 107 = 5.92403 x 107

www.hoseinzadeh.net www.t.me/hoseinzadehasl Instagram ool Klodb e S3L" Cdllas el FF
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oomm 2
. . Y . . .
2xXP14 W 4272 iehaie 0,95 S5 0,8 L 5 (F0) loj o ahaie gLl

, 2 x10° 9515
n=———m—=0.

2x[2916] 470020

nls = 9.515 X 2 X (2 X ¢16) = 7652.5 mm?
(n — 1)A; = 8.515 x (214 + ¢8) = 3050 mm?

Y.
(500 x 50) X (¥, — 25) + (200 X ¥,) X 72 +3050 X (Y — 23) = 7652.5 x (277 — Y)
Ya(t=0) = 66.469 mm

500 x 503 200 x Y3
Le=0) = —57 — + (50 X 500) x (¥; — 25)* + TZ +n4,(d —Y,)?2 + (n — ALY, — d')?
= 412.7275 x 10° mm*

Eclyp=gy = 21019 X 412.7275 x 10° = 0.867512 x 10'3 N.mm?

M, 32.168 x 10°

. — _ _ -6
STATE?2: ll)z(t=0) = E = 0867512 X 1013 = 3.708 x 10 %
iehie 99> S5 28 L

700 mm B

s v
|——‘2x(p14 ,—J

( d=272mm
2x[2¢16 | "TE.(tt) 7298277

(MAs = 27.4 X 2 X (2 X ¢16) = 22039.3847 mm?
(n— 1A, =26.4 x (2914 + @8) = 9456.27 mm?

Y.
(500 x 50) X (¥; = 25) + (200 X ¥) X —* + 9456.27 X (¥, = 23) = 220393847 X (277 = ;)
Ya(t=) = 103.8739119 mm

500 x 503 200 xX Y3
Ly(t=w) = 5+ (50 X 500) X (¥, — 25)° + Tz +n4,(d —Y,)? + (n — DALY, — d')?
= 957.8824 x 106 mm*
(0 5ee (y99) (5 el 35y dnlons
500 X 50 X 25 + 66.469 X 200 X “=2 — A{ x 23
Y,, = = 27.904
€2 500 x 50 + 66.469 x 200 — A, mn
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
Yoy = Ya(tmer) = 27.904 — 103.8739 = ~75.969 mm
500 x 503 , 200 X 66.469° 66.469)>
lez = =7 +500 X 50 x (103.8739 ~ 25)2 + “———-——+ 200 X 66.469 (103.8739 - )

— A’ x (103.8739 — 23)? = 229.622 x 105 mm*
Agy = 500 x 50 + 200 X 66.469 — AL = 37935.656 mm?
» _lo 229622783 _
T == _— = .
2= 4, = 37935656 mm
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«(Concrete Structures Stresses and Deformations, Third Edition oS ;0 3.18 alal)) Loul zalS o po dwle

I 229.622 x 10° w
= = = 0.2397
Lyt=or)  957.8824 x 106
Creep Coefficient = ¢(t, t,) = 2.35
¥, (t) = 3.708 x 1076
g0(to) = ¥, _gy X (Yae=eo) — Ya(e=0)) = 3.708 X 1076 x (103.87 — 66.469) = 0.00013868
YCZ - YZ(t:OO) = _75969
I, 229.622 x 10°

A, 37935.656 6052.95

g.5(t, tg) = —0.00078

K3

~~

2
Te2

Ycl - Yl =00 Ycl - Yl =00
AY, =k, [‘P(t, to) (lpz(to) + &0 (to) +) + e.5(t, to) +l

cl cl

9 —75.969
= 0.2397 [2.35 X (3.708 X 107 + 0.00013868 ) —0.00078 —] =3.455x 107°

6052.95 6052.95

lpz(t:w) = l/)z(t=0) + Al/)z =3.708 X 107 + 3.455 X 107 = 7.16307E — 06

ql? 4.575x7.52
M,=—=————=32168kN.m M..\2 10.85165

8 8 —1_ cry _q_ bt
M., = 10.85165 kN.m §=1-8 (Ma> 1 05( 32.168
g =05

2
) = 0.9431

£=0.9431
— 6
W, (e = 716307 X 10

W, gy = 592403 x 1076
W =& X Watemmy + (1= EPyemo)y = 0.9431 X 7.16307 X 106 + 0.0569 x 5.92403 x 107

1
=7.09257 x 1076 —
mm

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

5 5
Acasez= Apisp+ozss(including Long term creep & shrinkage) = EIPLZ =18 % 7.09257 x 1076 x 75002
= 41.558 mm
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CASE3 jl b JSo pots amle =A
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

E. =4700v20 = 21019
E.l; = 21019 x 730943630 = 1.53637 x 103 N.mm?

,_700X50X25+250x200x175 _ ..
1(t=0) = 700 x 50 + 250 X 200 = hsesmm

700 x 503 , 200 x 250°
he=0y = —5— + 700 x 50(113.23 — 25)% + ————

= 730943630 mm"4

+ 200 x 250(175 — 113.23)?

M,  14941x10°
Y1e=0) = Fr = 153637 x 1003

STATE1: =9.725 x 1077

obe) K88 51 e i Al g dwlxe

Age adjusted modulus of elasticity of concrete:

creep coef ficient = ¢(t,t,) = 1.4 E
=08 Ee(t, o) = 1+ y X cree Ccoefficient = 9914.6 MPa
E, = 4700v20 = 21019 X P

E; 200000

— = =20.17
E.(t t;) 99146

n=
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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 E; 200000

(n-1)As "TE.(tt) 99146

200 mm

(n—1)A, = 19.17 X 2 X (2 X ¢16) = 15419.19 mm?
(n—1)A, = 19.17 X (214 + ¢8) = 6866.36 mm?

. _ 700 X 50 x 25 +250 X 200 x 175 + 15419.19 x 277 + 686636 x 23 _ .
Lt=e0) = 700 X 50 + 250 x 200 + 15419.19 + 6866.36 T oL mm

700 x 503 , . 200 x 2503 5
lit=w) = =75+ 700 X 50 x (131 —25)* + —————+200 x 250(175 — 131)

+15419.19 x (277 — 131)? + 6866.36 x (131 — 23)2 = 1166532940 mm"4

08k 90 | o 4o 5 s 3 50 slone

700 x50 X 25 4+ 250 X 200 X 175 — Ay X 277 — A5 X 23

Y= = 112.0498
c1 700 x 50 + 250 x 200 — A, — A, mm
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 mrm | Vo1 — Yyemoo) = 112.0498 — 131 = —18.946 mm
200 mm
700 x 503 , 200 x 2503 , ,
I = T+ 700 x 50 x (131 — 25) +T+ 200 x 250(175 — 131 ) — Ag x (277 — 131)

— A x (131 — 23)% = 736436813 mm*

Az =700 X 50 + 200 x 250 — A, — A, = 83837.611 mm?

o 736436813 _
T4, 83837611 O onvemm

2
Tc1

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

Iy 736436813 \
" L=y 1166532940 06313
Creep Coefficient = ¢(t,t,) = 1.4
P, (t) = 9.725x 1077
g0(to) =W, 4_q) X (Yie=oo) — Yie=0y) = 9.725 x 1077 x (131 — 113.23) = 1.7281 x 1075 ¢
Yo — Yimoo) = —18.946

K

I
r2 = - =8784.09

An
£.4(t,ty) = —0.000562 )
Y 1™ Yl(t=oo) Y 1~ Yl(t=oo)
A, =k [(P(f; to) (¢1(t0) + £9(to) CT + &.5(t, to) CT
cl cl

—18.946 —18.946
=0.6313 1.4 x (9.725 X 1077 +1.7281 x 1075 —) —0.000562 —] = 1.5918 x 107
[ * 8784.09 8784.09

W, tecamy = Pacemgy + D%, = 9725 X 1077 + 1.5918 x 1076 = 2.564 x 1076
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2 s>
ke (3,55 S5 22 Ly (50) leoj o aaie sl
L Y 2x10° 9.515
2xP14 n=———="959
P \ d=272mm 470020
nls = 9.515 X 2 X (2 X ¢16) = 7652.5 mm?
2x[2916 (n — 1)A; = 8.515 x (214 + ¢8) = 3050 mm?

Y.
(500 x 50) X (¥, — 25) + (200 X ¥,) X 72 +3050 X (Y — 23) = 7652.5 x (277 — Y)
Ya(t=0) = 66.469 mm

500 x 503 200 x Y3
Le=0) = —57 — + (50 X 500) x (¥; — 25)* + TZ +n4,(d —Y,)?2 + (n — ALY, — d')?
= 412.7275 x 10° mm*

Eclyp=gy = 21019 X 412.7275 x 10° = 0.867512 x 10'3 N.mm?

M, 14.941 x 10°

. — — — -6
STATE?2: ll)z(t=0) = E = 0867512 X 1013 =1.722 x 10 %
iehie 9)9> S5 28 L

700 mm B

Caa v

|——‘2x(p14 ,—J
( d=272mm

2x[2¢16 "TE.(t) 99146

(M)As = 20.17 X 2 X (2 X ¢16) = 16223 mm?
(n— 1A, = 19.17 x (214 + @8) = 6866 mm?

Y.
(500 x 50) x (Y, —25) + (200 x Y,) x ?2 + 6866 X (Y, —23) = 16223 x (277 —Y,)
Ya(t=w) = 92.09 mm

500 x 503 200 xX Y3
2(t=o) = 15—+ (50 X 500) X (¥, — 25)° + TZ +n4,(d —Y,)? + (n — DALY, —d')?
= 757.28 x 106 mm*
(0 5ee (599) (7 el 35y dnlons
500 X 50 X 25 + 66.469 X 200 X “=°2 — A{ x 23
Y,, = = 27.904
€2 500 x 50 + 66.469 x 200 — A, mn
700 mm )
50 mm YCZ YZ(t:o)
250 mm | I
| |
200 mm
i Cowl plp 48l oo 00,950 5 5 ghaile a5 50 9 00,950 S5 o a3 50 S
Yoz — Ya(tmooy = 27.904 — 92.09 = —64.188 mm
500 x 503 , 200 X 66.469° 66.469\>
o = 7 +500 X 50 X (92.09 = 25)? + ————"——+200 X 66.469 X (92.09 - )

— A% % (92.09 — 23)% = 166.98 x 10® mm*

Agy =500 X 50 + 200 X 66.469 — A} = 37935.656 mm?

, Iz 166.98x10°

2 22707 4401713 mm?
T2 = g T 737935656 mm
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«(Concrete Structures Stresses and Deformations, Third Edition oS ;0 3.18 alal)) Lou! zalS o po dwle

Ig 166.98 x 106
" Iy—en) 75728 X 106
Creep Coefficient = ¢(t,t,) = 1.4
P, (ty) = 1.722 x 107°
£0(to) = Wyp_g) X (Ya(t=o0) — Yaqr=oy) = 1.722 X 107 X (92.09 — 66.469) = 4.412 x 107° ¢
Yo, — Yo(tmoo) = —64.188
I, 166.98 x 10°

S == =—————— =4401
T2 = 4 T 737935656

£.s(t, tp) = —0.000562

= 0.2205

K3

Yer = Vigmen Ye = Vige=er
Akl)z = K, l¢(t’ tO) (l/)z(to) + & (to) CTG)> + gcs(t, t()) CT(t)l
cl cl

—64.188

) 0.000562 _64'188] = 2.1401 x 106
4401 : 4401 | ™

= 0.2205 [1.4 X (1.722 X 107 +4.412x 1073

Yy = Yagemoy + AP, = 1722 X 1076 + 21401 x 10~° = 3.862 x 10~

qLl? _ 2.125 x 7.52

M, = ? T = 14941 kN.m _, (Mcr>2 o5 (10.85165)2 0736
M, = 10.85165 kN.m ¢=1-4 M,/ “\ 14941 ) 7
B =05
§=0.736
Wy (tmeo) = 3:862 % 107
Wy emgy = 2:564 x 1076

= § X Pa(em) + (1= Ohz(e=0) = 0.736 X 3862 X 107° +0.264 X 2564 X 107° = 3.52x 107° —

Al o3 b el oS 5 Ll g 009y a8 o 3,1y ;5 Sus bl 4 Lokes i lis Ma o |y 5 Lasg o Ll 3g3 ,lutie

1859 Sy ) a3 Sl0de gt (00518 )b Cow ko pugd i X pl SLo ailen) ail S cogew Sygo 4 15 Job o Lissl @l s

5 5
Acpspa= Ap(including 3 month creep & shrinkage) = ElpLZ =18 % 3.52 X 107 x 75002 = 20.625 mm
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Acase1= Apisp+p+.( No creep, No Shrinkage) = 25.83720703 mm
Acasp2= Apisp+ozst (No creep, No Shrinkage) = 20.65 mm
Acaspz= Apisptozsi(including Long term creep & shrinkage) = 41.558 mm

Acaspa= Ap(including 3 month creep & shrinkage) = 20.625 mm
V= (CASE1 — CASE2) + (ASE3 — CASE4) = 26.12

<(L _ 7500 _ 105 )01{
=\220 240 ~ >mm

S jlys O ks +o s

o 85) ol ol Gy il g9 4>y oo g Jobo y0 Ll ol SUo aSul (5,3 L g b Jawg S oy 0 L2612 mm Joie e
28.053 mm ol 585 e 0Se (6, S KGN 380 5 Job 10 g Cowl ool iy jslate (pl (glp a5 ST ol (o (o)ls

L 7500

AL =5.263 < (% = _360

= 20.83 mm) OK
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0 — 4z, ok 304 kg/m?2
ol 20 50 20 L ;LaS 200 k; 2
Y S +6fsja9100k§//11:112
o35 200 kg/m?2
w [T |—| ar .5 0 229 kg/m?
Qe 50 10 &b + g 3las 200 kg/m?2
N 45 423100 kg/m?2
o3 200 kg/m?2

By )3:\‘)T

az 5| a4z sk St sebe,T UL glji'.j

K3l 8 |2(2016+1012)|2014| #4.5
K3 7.5 2(2016) |2814| v4.5
|75 2016+2014 |1014| 4.5

&5 7 2016+1614 |1610| 04.5

K| 6.5 2014+1614 |1610| 94.5

G 6 2012+1814 |1810| 94.5

Ed 5 208+ 1614 188 | 4.5

&G 4.5 2810+ 188 108 | 74.5

SY 4 2010 188 | 4.5

&S 3 208 108 | 4.5

0 — 4z, ok 304 kg/m?2
ol 20 50 20 L s ;LaS 300 kg/m2
b S ke
o5 250 kg/m?2

n [T |—| 4z 3 5 229 kg/m?
o fol__ 50 ol g5l 4 el 300 kg/m2
N A5 423150 kg/m?

o35 250 kg/m?

sl T sl T

s | 4z sk it 5T W xg
Jes> 7 |2(2616+1612)|1610| 4.5
5 6.5 2616+1616 |1210| g4.5

S 6 2016+ 1810 |1810| 4.5

s 5 2010+1814 |1610| g4.5

S| 4.5 208+ 1014 |108 | v4.5

& 4 2610+1088 |188 | 04.5

&S 3.5 2810 108 | 4.5

www.hoseinzadeh.net

o [T —1 4> 5 % 375 kg/m?

. . N 2

o lzol 40 |20 ssbens +$f:\f£%8811§§$2

2155 200 kg/m?

w[T— |4 a5 % 250 kg/m?2

o Jol 40 hol il + 5l 300 kg/m?

] G5 43100 kg/m?

o133 200 kg/m?
Lol T ssbe,T
az s | ar s sk ot sl T i\jb 5’;}1_5
ko3| 8 |2(2016+1016)|2014| 4.5
Jsd| 7.5 2(2576-/—758) 2014 84.5
&5 7.5 2016+2014 |1014) 4.5
&5 7 2016+1614 |1810| 04.5
S| 6.5 2014+1614 |1610) 4.5
g 6 2012+ 1814 |1010| 94.5
55 5 208+ 1614 188 | 4.5
&S 4.5 2010+ 188 198 | 4.5
&S 4 2010 188 | 4.5
&5 3 288 188 | 94.5

oY m— — ax 5 o 375 kg/m?

b s+ ¢ 3lsS 300 kg/m2

9 20| 40 |20 ss5bens $f3a9150k5$2

ox3 250 kg/m?

L2 m— 4 5 o 250 kg/m2

e s ;LaS 300 kg/m?2

o jol._40 fo| s mlfzfu::lSOkg//gz

ok 5 250 kg/m?2
sta,T| 5sbe,T
s | 4z sk NECH R o e
Lo| 7.5 |2(2616+1016)|1514| 54.5
&G 7 2016+2814 |1810| 04.5
5 6.5 2016+1814 |[1810) 94.5
| 6 2012+1616 |1810| 04.5
&S 5 2010+7e12 |188 | 904.5
B¢ 4.5 2010+1810 | 188 | 04.5
S 4.2 _010+1068 | 188 | 04.5
s 3.5 2010 188 | 4.5
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