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RC Flat Slab
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RC Flat Slab
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RC Flat Slab

ACI laiawaideanuuu 2 35
Direct Design Method,DDM i8n1sAimineanuuulnenss

Equivalent Frame Method,EFM 35lasedaugaiiauini

N1599NLUUNYG 2 35 AaIINISLUINUN A IWEWLAZAIWENI888N
T uavasnuuu(design strip) Niadawa1wning



Design Strip
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E(Mab+ Mcd)+ IVlef zg(WIZ)Il — Mo

LHLNIE B B BT H L8717 l, WU
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E(M ac + I\/lbd)_|_ M gh = g(Wll)Iz = MO
M, Tawssauuusingnivan (total static moment)
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Column Strips and Middle Strips
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Direct Design Method : DDM
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AT
AINEZdLERNRDL ko WA BIAeAklALAY 1 /3 2adiefianani
Augiagadlalaiiv 10% 2asmnuenluianinisigas

LHwiNnsUbrBninanusslinae(gravity load) wasasiniane
nszanemnnnlaen LL < 3DL

LU RRIwIDsUABefiAT 0.2<0L,6,2 /0L, 2<5.0

laiaysilviiaszvilas Moment Distribution



Direct Design Method : DDM

Three continuous spans in each
direction, minimum

Rectangular panals with aspect ratio
<2.0e.g.4/¢,<20

Span lengths differ by 1/3 or less
of longer span e.g. ¢/¢, > 0.67

Column offset a maximum at 10%
e.g. A<0.14

Gravity load only,uniformly
distributed load, not lateral loads

Live load < 3(dead load)
Beam stiffness 0.2<a,¢,2/0,¢,2<5.0

No moment distribution



Direct Design Method : DDM
L
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Mo=(1/8) w2

. Z_n': Qv v o d! v 1
0 5zez ¢ 1WUnss8z1ngauzaa naaniawen wlunde dnuwsdesiagls
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Direct Design Method : DDM
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0 laewaaadszas My azgnuiadulaawsuinuaslanusauson

. . 0.35M,
o wwaaeln (Interior Spans)
o TalawiaufizauLan =0.65M,
0.65M, 0.65M,
O TN WAUINTEAINLEN =0.35M,

o #wdasuen (Exterior or End Spans)

gauuanladl | - - - aUUBNHNNIT
Lz fimusassunnetu | ladfimuzey | Simiuzau .z
A138MS9 gmns9

Taausaufivauluwsn 0.75 0.70 0.60 0.70 0.65
TaLnusuan 0.63 0.57 0.52 0.50 0.35
Tauusfaufivauuan 0 0.16 0.26 0.30 0.65
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0.63M,
° ° ﬂ Inf
exterior edge unrestrained Ext ~Jo7sm
. 0
0.57M,
slab with beams between all supports™ ﬂ\["
osom,  OT6Mo 70M,
Ext " ™ Int
slab with out beams e N}
0.26M, 70M,
0.50M,
Ext " ™~ Int
slab with edge beam v \0
0.30M, 70M,

0.35M,
Ext " ™ Int

exterior edge fully restrained | \i
0.65M, 65M,
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T
O lawwwaaulwwauian (Column Strip Moment)

0 lannsauniglwdisnuwniels (Interior Panels)

-_-_“

o (52/5 )=0
0, (6,/4,)>1.0 90 75 45

0 lannsauluiudisuwan (Exterior Panels)

e | 05 | o | 20

B,=0 100 100 100
o, (6,/6,)=0
[3122-5 75 75 75
B,=0 100 100 100
a,(¢,/¢,)21.0

B>2.5 90 75 45
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LatnwsuIn Lo uLED
o (6,/6)=0 60 60 60
o (6,/6)21.0 90 75 45

lunwaauuazlatwwauiniwuaunats (Middle Strip Moment)
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Percent A,

At section

50
Remainder

50

Remainder

100

50

Remainder

Without drop panels With drop panels
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I |
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6 Max. 0.15¢ Max. 0.15¢ Max. 0.125¢ 4»
| I o
c Clear span /£, G Clear span /£, <
: Face of support : Face of support :
Ext. Center to center span ¢ Int. Center to center span ¢ Ext.
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laef ¥r = 5 Y, =1=7v;
1+3./b1/b2

U

We b, =c,+d {Wuanunieninaaingasuisulaawsnn
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vu MuVCCD
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o A= 2[(c,+d)+(c,+d)]d dmsuameln
= 2[(c,+d/2)+(c,+d)]d dmIutasinia
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J_ =Polar moment inertia
©2d(e,+df 2(c, +d)d ¢ +dY . .
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2 12
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Example

T =
0 sanwuuinlsmiwlaeid DDMeassU laenwuwiu LL=200 ksm

;9DL=50 ksm
0 Aviwe £ =250 ksc fy:4000 ksc

6.00




Example

nsaaeuIan1snsanuuulneis DDM lansald
dnadmsEnineduenasaswiwiiiu 8 /6=1.22 OK.
AunANuAu 25 cm 16" w,=(0.25%x2400)+50=650 ksm
w; = 200 ksm < 3w, OK.

“r‘i’]ﬂ’NN“r‘i%’]ﬁl’]QQ
E-W : ¢, =8.0-(0.45/2)-(0.50/2) =7.525 m
N-S: ¢, =6.0-(0.50/2)-(0.50/2) =5.50 m
h=¢ /30 =0.251 m .".USE h=27 cm ; d=25 cm



Example

Ultimate load
w,=1.4((0.28x2400)+50)+1.7(200)=1351 ksm

Check Punching Shear
Interior Column
by =75x4=300 cm
V, =1351[(8%6)-(0.75x0.75) = 64090 kg
snsdmsugnsoruauzanar B =50/50=1.0
B. < 2; V. =1.06yf b,d=125700 kg
0, =40 ;V, =0.27 Ol‘;d n 2}/1T b,d =170763 kg
@V _=0.85(125700)=1706850>V, OK.




Example

Check Punching Shear
Exterior column
by =2(57.5)+75 =190 cm
V, =1351[(6x4.225)-(0.575x0.75)]=33670 kg

snsdmsuensorusuzana B =50/45=1.11
B, < 2; V. =1.06yf b,d=79610kg

0,.=30 ;V, =027 Ol‘;d " aﬁbod = 120600 kg
AV_=0.85(79610)=67670 >V, OK.




Example

total static moment
E-W : ¢, =7.525 m >0.65 ¢,
My =w bt 2/8 =57376 kg-m
N-S:¢,=5.50m >0.65¢,
waunele Mg =w ¢,¢ ,2/8 =40868 kg-m
wounele Mg =w ¢,’¢ %2 /8 =21583 kg-m



Example

T =
11 Positive & Negative Moment
o E-W
o Taawafizauiasuis M, =0.26M,=14918 kg-m
o Tawawsfinanedas M, T =0.52M,=29835 kg-m
o Taawanizauiansiuls M, =0.70M,=40163 kg-m

= N-S

Interior Strip Edge Strip
M,=40868 kg-m M,=21583 kg-m

28ULd1 ;M -=0.65M,, 26564 kg-m 14030 kg-m

na9ga ;M,T=0.35M, 14304 kg-m 7554 kg-m



Example

N3zelNNBAULAZLNLNBAUINGLAULETLAZLAUNATY

TdRAIB2aUTDISU 2294 1,=0 swie =0

E.C 4 3
B,=—2" Tmpafi C=|1-0632 |22
2E I y) 3

E-W

I =1097600 cm*

12
3
C:(1—0.63 28] 28730 ) _ 536790 cm*
50 3
B, =0.11

N-$S

I =1463470 cm*

12 ;

C:(1—0.63 28) 28 X451 _ 500200 em?
45 3

B, =0.07

Wnladnan Bt AatdasninTeiansunliininy guwd

60028’

~ 800x28’




Example

Lawusiludia E-W ¢,/¢,=6/8=0.75 ,a,(¢,/¢,)=0 ,3,=0

M (kg/m) 14918 29835 40163
pannUsznau(%o) 100 60 75
Tanswuautan(kg /m) 1x14918=14918 0.6x29835=17901 0.75x40163=30122
Tnusluwuaunans(kg /m) 0 11934 10041

luwusluiia N-S ¢,/¢,=8/6=1.33 ,a,(¢,/¢,)=0 ,B,=0

M, (kg /m) 26564 14304 14030 7554
paAnUsznau(%o) 75 60 100 60
Tuuslunauian (kg /m) 19923 8582 14030 4532

Twnsluwuaunans(kg /m) 6641 5722 o) 3022
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Example

p39aUnIsaeusdanalaawaTaausy fir E-W
M iuin=14918 kg-m ; Msunluuwsn=14918 kg-m
V,=3360 kg

sanusodaniilaainlaiunsals

V. =33670— 40163 -14918
8—(0.45+0.50)/2

AIANUVATI AW 0 92DIRUIB AN G B

d(c, +d/2+¢c, +d2+c,+d)Xx=17.4cm

=30310kg

1ila ¢;=45cm ,c,=50cm ,d=25cm
szezitiaernd g=17.4-(25/2)=5cm=0.005 m



Example

Tamsann lisngad M, =14918+30310(0.05)=16434 kg-m

lsinnsngdeatelngnisidaw
1

142 f

3\ b,

e b,=c,+d/2=57.5 cm ,b,=c,+d =75cm
\Y% C

Vu — Au _|_ JUV

C

A, =b.d =(2x57.5+75)(25) =4750 cm?
C= x=17.4 cm

M, =y M, =1- M, =0.37M,




Example
T
0 J =1, +1,=1879900 cm?

3 2 3
0L =2 (e, +d2 )d +(Cl+d/2)d(%—ij » 46 1”2‘1/2) }=1312226cm ‘

12
1, =(c, +d)dx? = 567675cm *

= Xu ¥ MJWC = 12ksc <1.064+/f. =14.25ksc OK

C C

vy



Example

ponuuunanLESafntLa s luawasnliangad
M, ,=V:M =(1-0.37)(16434)=10353 kg-m
ANNIe =50+2(1.2%x28) =134 cm

M =R bd? .R =13.74 ksc

_ 0.85(250) o 2x13.74 ) s
Pra = 2000 0.85(250) )

As =0.00355(134)(25) =11.90 cm2
USE 4-DB20 (cirwniiainiie 50 cm)



Example

O ganuuuLBnantasy E-W

M, kg-m 14918
waunie Strip ,m 3.0
d,cm 25

M, /strip ,kg-m/m 4973
R, /ksc 8.80

Preq 0.00225

As /strip ,cm?/m 5.63

A, ,cm?2/m 5.04

USE Steel 15-DB12@0.20

17901
3.0
25
5967
10.56
0.0027
6.75
5.04
18-DB12@0.16

30122
3.0
25
10041
17.77
0.00465
11.63
5.04
31-DB12@0.095



Example

O ganuuuLBnantasy E-W

M, kg-m 11934
waunie Strip ,m 3.0 3.0
d,cm 25 25
M, /strip ,kg-m/m 0 3978
R, /ksc 0] 7.072
Preg 0 0.0018
As /strip ,cm?/m 0 4.50
A, ,cm?/m 5.04 5.04

USE Steel 15-DB12@0.20 15-DB12@0.20

10041
3.0
25
3347
5.95
0.0015
3.75
5.04
15-DB12@0.20



Example

sanuuutrantasy N-S

M, kg-m
wounde Strip ,m
d,cm
M, /strip kg-m/m
R, /ksc
Preq
As /strip ,cm?/m
A, ,cm?2/m

USE Steel

19923
3.0
23.8
6641
13.03
0.0034
8.01
5.04

22-DB12@0.14

8582
3.0
23.8
2861
5.61
0.0014
3.38
5.04

15-DB12@0.20

14030
1.725
23.8
8133
15.95
0.0042
9.88
5.04

16-DB12@0.11

4532
1.725
23.8
2627
5.15
0.0013
3.10
5.04

8-DB12@0.20



Example

sanuuutrantasy N-S

M, kg-m
wounde Strip ,m

d,cm

M, /strip kg-m/m

R, /ksc
Preq
As /strip ,cm?/m
A, ,cm?2/m

USE Steel

6641
5.0
23.8
1328
2.61
0.00066
1.56
5.04

25-DB12@0.20

5722
5.0
23.8
1144
2.24
0.0006
1.34
5.04

25-DB12@0.20

2.5

23.8

o)
5.04

12-DB12@0.20

3022
2.5
23.8
1209
2.37
0.0006
1.42
5.04

12-DB12@0.20
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1.50

1.50

5.00

e

Examgz

12@0.0.095

£=DB12@0.20

B12@0.0.095
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