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Saw Tooth Structures

Introduction.
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Types of Saw Tooth Structures.

l«L=(4—>8)m»J

@ Girder Type. L-(8 —-15)m

- L-8—->15)m——

@ Saw Tooth Supported on:

@ Frames. (2 Hinged or Fived) _________ L-_(12—24)m
® T'riangular Polygon Frame._ ______ L=(12—16)m
© Trapezoidal Polygon Frame. - _____ L=(12—25)m
@ Arch Girder —————————————_______ L=(20>40)m
O & —— _L-(156—>40)m

@ Vierendeel. - ___________________ L=(15—40)m



Saw Tooth Slab Type.
@ With Inclined Posts.
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Saw Tooth Slab Type

Solid Slab L

< 6.0m
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Saw Tooth Slab Type H.B. Slab L> 6.0m
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Design of Slab.

One Way S.S. _, L <6.0 m
One Way HB. _, [ —-(6.0—-8.0)m

— Calculate ts P
For Solad or Hollow Blocks Slabs ‘J -
L -
we can take ts =
30—+ 35

- Jals deflection J) 548 sutuo 95 L.L. JI QLS ole¥ able abll ¥

— Calculate Wsg For S.S.
Wrib For H.B.

— Take a strip at Load direction

For S.S. For H.B.

s g% R g3

\
\

— Design the strip and get the RFT.



RFT. of the slab Solid Slab.
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H.B. Slab.

RFT. of the slab
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Analysis of Loads.

Ridge beam & Y—-beam (55 I b o Joodl Jiiy -
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Steps of Design.
@ Loads From Slab.
£ h= oy abl (b 4myd &L
hinged support WS Y—beam JI ;lic) g
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Y
Using Equations.

Ry=R CosP

D3 Ma = Zero

Ws L'(%)- Ry (L) - Ry (h)=0.0

C. We L‘(%)_R Cos (L)— R SinB (h):o,o

Get R =V

. Ry=R CosB =v

~Ry=R SinP =v

X= RX =\/
Gel ¥ FromY Y =Zero —» Get y =V



Ridge Beam.

continuous.,.S Ridge beam J| o8| -
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Post.
—  postll JlI Ridge beam JI (o JeaoJl Join -
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Distributed Loads.

tY—beam = Sp?;ing + 150 mm

Frl "
X,Y From slab. l
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Concentrated Loads.

Fy,Fy From post
FX dmg,w X‘Ll.a:u
> X=zero
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S JLU Y—Beam pads Ol

— Ridge Beam
R1=’LU=|=(1, —
F=R1+O.’LUCOSB _

— Post
Fy=F cosP —
Wi =0.wW+Y + Pyl

S — Y—Beam

RY =’LU1*S+FY -

0.2. (Ridge Beam) = 4.2 kN/m U.L.
0.W. (Post) = 3.5 kN U.L.
0.W. (Y*-Beam) = b € 5o * 1.4 kN/m U.L.

tY-beam = Sp;z;ing + 150 mm




End Beam. By N

|

4,851 043 Lasle w2 gy End beam 4yl oSl -
O5aS e O35 1IU Bl post J) 45 13)
anlyl) Yl 3 Jood) apusl; 058
wuly 0,08 i3y Jlea ) Jaot) auisf 0,0

el 0801 ) a5 sl 593 f -
+ a8 05801 I cands aaBsT g3

+dafs apl ) oyuSl ) cnds 1 gl Jom gn G5 aSI) 539 -

O.W. (VL+HL) =~ 7.0 kN/m
(beamn)

LYo s oy s abds 55T o0 XY -
End beam J| e

X_> v dawl ) 508 W cals Y
YT A i3Y) 0,08 () cals X



Wy = 0. W.(beam) +Y kN\m
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HL. Beam. <
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* Design of End Beam. B»

(t.bzzm)(n.,um.)z 7.0kN (UL) | ¢ gl g 1 g |
Solved by using Moment Dist.
F Yy = F Cos B or use Approximate Solution.
F
W kN\m Y
W= 0.w.+ LIV (ot one open) e i —
Span S~ S~ B =S |
'sz RVL
WL N
Designed as R—Sec. 10 A
W\/A\/ﬁ
L
HL. Beam. u?_z Ryz.
— — —Qq —
Fy i
Fy=F smBp RS |54,
—g | —q
F 1
W = ZFX (at one span) Fi :] S  w S Rur
Span —d | ——q
Fy -
RS S
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Tve.

Reaction of HL. Beam o 5L Tie JI 3 95 sall 0ll -

0.3

AS = T(Tie) = (Total area of steel) Ej ;.3
F\Bs |

Ac = Take (300x300)

Columms. 01 & CZ

7.

AN
®
v
R
N
[N\\]




C'1

P = Reaction of Y-beam. Ry

Fy Fy Fy

| Wi |
A&  — % —
| S | S S |

Check Buckling.

@In plane.

Case @ — \
/
A
|'
VLt
\ h
vy
\ N

\

Case @ | |
H, =-h

}lb = 1.3t* Ho

Designed

IF Ay <10 =% Poniy
A’b> 10 Designed P, M

add.

add.
P# >

IRY

@ Out of plane.

L \
Case@D ¥ C

bj

Case @ | |
H-=-h
}lb‘: 1.2*Ho

b
Designed

IF A‘b <10 ——— Ponly
Ap >10 2% P,y

add.

AM

Py




C2 P-=Reaction of VL. beam Ry

| S | |
Ry,
R VIL.= W VL. % S
Check Buckling.
@In plane. @ Out of plane.
Case @ , \ F ‘{—f
Iy hf
I 1¢ l \
\\\ i’ h Case D F 1
Al b hq
Case @) | | - Case @ | | —
H. =-h H_ = bvigger of h1&hz
x _ 1.3+ H, X _1.2xH,
b " 7%
IF },b <10 2% Ponty IF 7\.1, <10 2% Poniy
Ap>10 2% P, M, Ay >10 2% P, M,
y AM
P, > Pl
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Saw Tooth Slab Type with Vertical Posts.

Ridge beam JI §sShw guwl, P0St JI S Liaue

M Post Il olbd) puds b Jlan¥) 555 b A,
axial loads on post

Ridge beam

. danly Y=Beam JI 54585 g, post JI o¥

. a8l aS e wa g G 4], Ridge beam JI ¥

HL. Beamn J gliss olb 4,8l 4S50 wa s ¥ 0¥
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Saw Tooth Slab Type Solid Slab L< 6.0m
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Saw Tooth Slab Type H.B. Slab L> 6.0m
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Reactions of the slab.
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E postll JI Ridge beam JI yo JeoJl Juin -

o8l Sl am g ¥ R
F = 0. W’(Post) -+ Rj <>
0. W’(Post) ~ 3.50kN (U.L.) l 0.W.
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woly JLA) Y—Beam peds Ol ghs

@)

ot

AV s h

= R+o0.w| —

£ Y= labye abill od 4oyt 3l

Reactions R> Y JI sass

— Ridge Beam

R1=w*a

F=R1+O.'LU _

— Post

3
t~

FY=F

W1 =o.w+Y +

RY=w1*S+FY -

I

> Fy|__

— Y—Beam

0.7. (Ridge Beam) = 4.2 kN/m U.L.

0.W. (Post) = 3.5 kN

U.L.

0.W. (Y*-Beam) = b € o * 1.4 kN/m U.L.

tY-beam = Spacing + 150 mm
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End Beam. By
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Saw Tooth Slab Type Rested on Frame.
Frame U ()lgse JLIJ)

2t E 1No'rth

N
= . B | (B=0.0)ols JL) 05 of o |
+ Slabs. One Way S.S. _, I < 6.0 m
One Way HB. _, L =(6.0->8.0)m e
* Inclination of slab. (Qler) = (20->30") 33V g a
+ Posts (250x250) Qe

Distance between Posts (@) = (2 —-3)m

, \ Frame J| ‘_;J.r, S gat d“..\.&“

North
==

[l L g o]

x+ (L) = (4 —8)m
+ Slabs. One Way S.S. 5 [ 6.0 m
One Way HB. _, L =(6.0->8.0)m -

—
—
—
—

* Inclination of slab. (O ) = (20>30") 259! g a
* Inclination of Post. (B) = (0-15") gl o Clerr

+ Posts (250 x 250)
Distance between Posts (A) = (2 —3) m
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H.B. Slab
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Statical System. g

* Loads From Slab. S,
Wi

Wsg = 1.4(ts8c+ F.C)+ 1.6 L.L. Cos Q. X—0 TR
—_

Y-R-= wSZtS Y? S |

* Loads on Ridge Beam. W EN\m'

AII | I | IIAI IH
W=0.W, . +R  kN\m — g a1 g

a = (2 — 3 ) M Distance Between Posts
R 1=W * QO
Ry

* Loads on The Post.

P = 0‘ W‘(Post)+ R’ l O0.W.
0.W.(posty = 3.50 kN (U.L.) A

* Loads on The Frame.

L

W=0Wg oyt ¥ (kN\m)

) -)

B.M.D. N.F.D.
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LanSe a8 53 3 ga ) Lasw 555 05,550l Frames JI ole Lyl oS,
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codnly dan o sl 043 Ao St Frame L1, Jof oS

ol Galod) e o Jee w3 Frame o> 5 Jol wle 48390 (o0 aylid
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Statical System.
‘:/\ RX

* Loads From Slab. </ . Kﬁﬁ(_ 7
ReJB\ R Jh

Wg =1.4(t38c+ F.C)+ 1.6 L.L. Cos Q.

To Get the Reactions.

Using Equations.

Ry=R CosP , Ry=R Sin B
V2 My =zero  wsL(L)-Ry(L)- Rx(R)=0.0
w Ws L'(L)-R cosB(L)- RSinP (h)=0.0 —> Get R =V
. Ry=R CosB =v" 5 Ry;=R Sinp -v
. X=Ry , GetY FromS Y =2zero

* Loads on the Rivdge Beam.

w = 0. W’(beam) * Cos B + R kN\m

QU = Distance Between Posts = (2 —3) m

Rj'_— w*x A



* Loads on the Post. R4

A
F=O.W.(Post)* CosB + Ry o.ﬂﬁ
0- W’(Post) = 3.50 kN(U.Lo) O.W.
Fy =F Cosp €\
F
Fx

* Loads on Y—Beam.

X = XFX (at one spa’n) zx = Zero

5 A A —A
a

SSSy < JR ISU ~ T S "I S
Wy kN\m

A A B AN AN 'A%




* Loads on End Beam.

y T
g lll >
ore IS
o llllll <tk ]
1SS R
1 <> ) s
~

f'r(!"'/ﬁe/ - ' é .L/S VL. Beam .~
Wy
VL. Beam o ' —
- S S"l /e S"l
Ry;  \/Frames
O.W. (VL.+HL) =~ v o kN
(beam)
Ry, =wy s r O
& \Frames
HL. Beam. *— O—
SN R
. ! HL.
Wy = X kN\m *— ——>
| w
Rpg, =wgxs ? A




* Loads on The Frame.

Ryt R R Ryt
Ry 0.W. ¢ ¢ Ryr
( | | | | | | | | |
77197 77797
B.M.D
(+) OR (=)
(=) (=)
— 77715977 7T

N.F.D.



Saw Tooth Slab Type
Rested on Frame
Frame JI ge 3g90c JLALI
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Steps of Design. /\

* Design the Slab. L
Get Wg </ a8

then take a strip 1.0 m in the slab. X=0

=9
Wg=1.4(1s8c + F.C)+ 1.6 L.L. Cos Q. T |
\ . Y= L -
M_ WsLL , R-Y- ws L
8 2
W kEN\nv |

* Design the Ridge Beam.

A | | A | | A | | A | | H
L_a,_>L_a,_J\\ //L_a,_J

O, = Distance Between Posts A

R, =W * QO
* Design the Post.

FY = 0. W’(Post)+ Rf
0.W.(poery = 3.50kN(U.L.)

Py, =Fy = 0.35A, Fyy, 4 0.6745 F,

#* Design of the Y—Beam.

W=0.W.(,,..* Y =V kN\m

Solved by wusing Moment Dist.

or use Approximate Solution.

w1=w+ ZFY(at one spwn)
Span =

R=w1* S-I-FY




* Design of End Beam. Bj %
w =0. W.(beam)./- Y kN\m
0 W kN\m |

°W°(bea,m) =~ 4.20 kN (v.L.) .
-5 =g -\ //L_S_J

\
 Column

Designed as R—Sec.

R, =wy,*xg

wi
12

* Loads on The Frame.

e e
&)

=) =)

—rAhr N.F.D AT




Saw Tooth Slab
Rested on Frame

Frame JI Jals JLL) O guio
Frame JI ge 3 g0c JLJI
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Saw Tooth Slabdb

Rested on Frame
Frame JI Jols JLL) O gusie North

Frame JI gle 9 gec JLSJI
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fezz vy
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_-.._\A.._J./_l — _.1./_1 _l\._.L/._-.._/V\/
1
b % =
* Loads on Beam B | S S
W kN\m i
A | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | H
R
W =0.W. + Ca W, L2_3 =\/IcN\n17
R =w=*x S
* Loads on The Frame. R 2R 2R R
T77T
(=)
P/ -) -)
N.F.D. T

B.M.D.
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Examples on Saw tooth Slab Type.

Example.
Slab e-F 1__1_
_I{_g_fl_a,i)___ STi==immi=— .:{!/::::::::::::: =
L M
r————————-— T : 10|Stor:y
2.0_ : b7\7\7\7\c: | Building
120 - e R
] Hall -
X] | 5}0 | X
2.0 T |a zo| o] |
e N
~—20.0——'5.0 = 25.0——
— Sectional ELE. Y-Y
5*0
5
Z g 5:; Z
L_° — 1
] 5‘; Hall g 10 Story S
o :3 | I S
Yy § 5:; E Building N Y
1_ ‘2 I @) 1
S 510 O Y
b
i Sectional Plan X—X
| 5v0

20.0—~l50l< 25.0



The given sec. plan X—X & Elevation Y-Y show the General

layout of ten story building (25+20 m)

which is attached to a hall ( 20%+40 m) through a corridor.
The spacing between the main elements of the hall is 5.0 m
Columns and 25 cm brick walls are placed along the
perimeter of the hall is of the Saw Tooth type.

Design Datla :

* Total loads (D.L.+L.L.) of the saw tooth roof are 5.0 kN\m® H.P.
* F.., =25 N\mm? Fy =360 N\mm?

* s = 160 mm

Required :

1— Without any calculations, but with reasonably assumed
Concrete dimensions, Draw to scale 71:50 sectional

elevation Z—Z (For the dotted area L,M,N,0)

Showing all concrete elements including Foundations.

2— Design the saw tooth slab and it’'s elements.

3_ Design one of the intermediate main elements a,b,c,d & e,F
and show Details of Reinforcement on sectional elevation

to scale 1:50
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2— Design the Saw Tooth Slab.

Strip in the Slabd. -

(Ws)working= 5.0 kN\m® H.P.

(Ws)vL = 1.5+5.0
= 7.50 kN\m® H.P.

Ry =R Cos 14.08

Ry =R Sin 14.03 | v
—10.5'= 4.5 -
- 5.0 -
ZM = Zero
. 7.60(5)(2.5)- R Cos 14. 03 (4.5) — R Sin 14. 03 (2.0) =Zero
R = 19.32 kN\m
. Ry=R CosPB = (19.32) Cos 14.03 = 18.74 kN\m
= 4.68 kN\m

R, -R SinP = (19.32) Sin 14.03

X- Ry = 468 kN\m

Y_ 7.50(5) — 18.74 = 18.76 kN\m



Design the Slab. 0.9375 kN.m\m

|ts =160 mm | as ginev in data

Sec. D
M;, 1851 knm\m s ts=160mm s d=160—_20 = 140mm

6
— 18.51+10 — —
140 -C,V25 i » Cy= 5.14 ——> J= 0.826
18.51 « 105 2, | <
A3=0.8260360*140 = 444 mm/m 6#10\’"@
Sec.® (G#10\m

5.0

J
A
A
j

— |z :

—— | |><I !
e
e ——

—
=}

"

o
=

Vi
T
/
[ w4




Rudge Beam.(250+400)

Take Distance between Posts. O= 2.50 m.

|lw=R + 0.7+ Cos l3|

W = 19.32 +4.20 « Cos 14.08 = 23.4 kN\m

|R,= W * a,l Ry =28.4+ 2.6 =58.5kN

23.4 kN\m |
AIIAIIAIIAIIAIT

—25lv25 e 25 ] 25 -

R;=58.5kN

F
Post. (250+250) F, \pl Fy

‘F =Rq+o.w (Post)*CosM

F - 58.5+ 8.50 + Cos 14.03 = 61.9 kN

F, = 61.9« Cos 14.08° = 60.0 kN




Y—Beam.

Take t = SPYMY _ 6.0 _o 41-0.45 m
12 72

Take Y—-Beam (250+600)
0.W. =1.4bt8e =1.4+0.25%0.604+25 = 5.25 kN\m

W=0.W. (beam) + Y = 5.25+ 18.76 = 24.0 kN\m

60.0 60.0 60.0 60.0

S S S S—
&

l—»85.0—'=—5.0—'=—5.0—'=—5.0—

w1=w+ ZFY (at one spom)
Span
60.0

W= 36.0 kN\m
e iy e e

l—35.0—'=—5.0—'=—5.0—'=—5.0—

@ 90,0
%LO/%\//A\\//A\\/

Sec.D M,, -90.0 kN.m R-sec. %r

6
§50=C,\|2210 . ¢,=4.58 —» J=0.818

- 555.6 mm®

A ___ 9004108
S =0.818+ 860 +550



Check As, i A; =555.6 mm’

req.

i b d= (0.225+ & Ve, ) bd - (02254 Y22 ) 250 4550 =429. 7

wAs > Ppind d “Take As=As = 555.6mm (3418

o m=0-25 _ 250-25_ 5.48_ 5.0 bars
$+25  16+25

Sec. @ M,, =750 kN-m R-—sec. %‘

6
560=C/\[ 200" . ¢,=5.02 —» J=0.826

75.0 +106 2
AS = 0.826 % 360 +550 " 458.5 mum

Check Asmin. As —458.5 mm’

req.

Honin. b d= (0-225 . VFor ) bd = (0.225* V25 ) 250 +550 =429. 7mmnt

2
wAs > Wb d ~Take Ag= Asre;- 458.5mm (3416




\_
3¢#16 e |3476
Sec. (2—-2) Sec. (1—1)

Reaction of Y—Beam.

60.0 600 600

36 o
?RY

50—>'<—50

‘RY:’LU,*S-I- F;l

Ry = 36.0+5.0 + 60.0=240.0 kN




End Beoam

VL. Beam WyL=0.W. +Y="7.0 + 18.76 = 25.76 kN\m
Ryp = Wyr eSS = 25.76+5.0 = 128.8 kN
HL. Beaom WgL=X = 4.68 kN\m

Ryl — XuS = 4.68 +5.0 = 23.4 kN

Floating Bay. (250+600)

t8= 8000 _ 166 mm ' LW
30 \

s =160mm | S

(Ws)vr. = 1.5+5.0 = 7.50 kx\m? \
Design the slab. . . K
(250+600)
7.5 eEN\m®
ﬁLI | | [ | |4'~ I —
——r VAN F—33 .
—s5.0—=~—5.0—+ —
18.75 =" o
LN AN N L
VA\/g\/A\f %
5.0
Sec. @ M, -18.75 kN.m\m

6
= C.\[18.75¢10 _ %
—> J= 0.826

A ___18.75s10°
S = 0.826 +360 « 140

= 450 mm/m B — -




4
¥ ’ 4 N
\
S#10\m )
S
S| 5.0
S
@ s
©
4
2 n———
£
Q\
838
b ----- - o S—

Design the Floating Bay.

] ! 5

O.W. =1.4bt8c =1.4%0.25+0.60425= 5.25 kN\m
w=0.W. +2Ws %‘f = 5.25+2(7.50) (5°2—0) = 42.75 kN\m

42.75 kN\m @

T =




Sec. @ M, -133.6kNm T-sec.

C.L.—C.L.= 5.0 m = 5000 mm

B=<1613+b =16+160+250 =2810 mm |B= ,250mm|

K %+ b= 1.0+ 50500 +250= 1250 mm.

6
550 =c,w33~6*’0 —> C;= 8.41 —> J= 0.826
25 12560

6
g = 133.6*10 - 816.9 m,rn‘?
0.826 *360 *550

Check Asm‘im,. AS =816.9 "7'0/'7’0:2

req.

Hoin b = (0.225+ 2 VP, ) b = (0.025+ Y25 ) 260 4550 =429.7mmi
360

As > um,.m”b d . Take As As’r‘e;_ 816. 9mm 5¢16

req.

. M= g-zzfs - 323-2355 - 5.48 = 5.0 bars
+

Check Shear. 106.9 42.75 kN\m
| |
Sec. D A| o A|
Yow = (0.29) % = 0.98 N\mm® _ @ A
| w3
94, - (0.70)\-25 — 2.85 N\mm? !

max 1.50 1

3
_ Q... __106.9%10 _ 171 pM\rmm?
Ybd 250+ 250




o’ qcu<qU < qmax. <« We need Stirrups more Than 5 @8\

o’ Use q S =qu_ qcu= n As (F;\ZS&)

2 b S
* Take n =2 , ¢ 8 —» As = 50.3 mné

(7y_0.98 _ 2%50.3 (240\1.15)
£ 2504 S

* Take N =2 ’ ¢10—>As= 78.5 m'me

(7y_0.98 _ 2%78.5 (240\1.15)
2 2504 S

>»5=68.8 mm < 100 mm

> S'=107.4 mm > 100 mm . o.k.

». No. of stirrups\m" — 1000 _ 1000 _ 9.80 = 10\m
S 107.4

.. Use Stirrups |10 $710\m%| 2 branches

10 $10\m 5@¢8\m
//_ ——————— //_—_——_
r ’, \\\\ / /// \ //// \
N )%
2#10

Y. N / N
\\\\ 2416 ////

3#16




Design the Frame.

Loads on Frame.

0. W. =1.4b T8¢ =1.440.40 +1.60+25 = 22.4 kN\m’

Ryi. Ry Ry Ry PBu
Rgfow | | |

RHL.
>

lRFloa,ting Bay

2.8 (/4 7T

128.8 240.0 240.0 240.0 128.8

23.4 S S

‘ . . . 23.4
I, 22.4kN\m
l106'.9
8.20
I,
1O O

< 20.0 -~

Solve the Frame using Moment Distribution.

‘[=O b=0:._4 |
3 3 r
I,_ bi(it) _ o.4(1%;.6) = 0.0790 T 5terasa

— |
3 S
Ip _ bst? _ 0.4(1.6) _ 4 B
b 5 T 0.1365 M 3

o | Iy=1.728 1, —




_ N .
KC = i*é: Q*igo 0915]0 Ib_ 10728] :
4 h 4 8. g'o ; :

¢ |

K., —1Iv_1 17281 |
b 2 - 2* 50 0.0432 1. L 1

D‘F°(Col.) = 0.0915 _ _ o,68 . 500 |

0.0916+ 0.0432

F.E.M.
—_ y za 8 240 128.8
240 l 240 ‘L
W= 22.4+3@40)  —584 kn\m —.—.—.‘lr \lr-.—.—.—
20 J 22.4 lcN\m F
FEM 58 4 * 20 — 1946 kN.m | 5.0 | 5.0 | 5.0 | 5.0—’I
12 20.0
128.8 128.8
1946 kNg: 58.4 kN\m ‘L
- 20.0—— |
T712.8 kN
1323.28 kN.m P \\//
77777, — ///
///
X=Aﬁl 8.20 |:' B.M.D.
\
161.376 kN Y
> _ | \
'@f \| F.E.M.(Beam)#* D.F.(Col) = 1946 % 0.68 = 1323.28 kN.m
712.8 kN




1323.28 N\
1323.28 \\://
A Cr;,) 1596.72
B.M.D.

161.376 —23.4= 137.976
=)

712.8

) =) 819.7

712.8 N.F.D.




Design of Sections.

Sec. @) R-Sec.
= 1328.28kN.m , P =137.976 kN , b-0.4m ,T = 1.60m

P 187.976+10°
= =0.0086 0.04 (neglect P
Check F, bt 25+.400+1600 < (neg )

6
. 1500 = C, V "';i""zf;o"’ > C;=4.12 —> J=0.808
]

6
_ My _  1823.28+10° o ... 2
J Fyd 0.808+ 360 + 1500

S

req.

Porin. b o= (0.225. VFo ) bd = (0.225. yas ) 400 +1500 =1875 mni’
Fy 360

A§eq.> Hiind d - Take As=Asre; 3033 mmi 12418

* T = b_25 = 400_25: 8.70 = 8.0 bars
$+25 18+25

Sec. @ R-Sec.
Neglect effect of Buckling.
= 1328.28 kN.m , P = 712.8 kN

3
P 712.8+10 .
= = 0.0445 0.04 (Dont mneglect P
Check F., bt 25440041600 > ( g )
_ M _1323.28_ ... . e _ 1.86 _ wse @
e— P F— 712.8 ° [ N J t -— 1.60 — 1016 > 005 — S

es=e+%_c= 1.86./.%_0.1:2,56 m

Mi=P.€,=712.84+ 2.56 = 1824.8 kN.m



6
.. 1500=C, \[18248+10° __ ¢ _8.51 — J=0.782
25 « 400
M _ Puyr  _ 1824.8+10°  712.8.10°
S J ]4';/ d (@\58) "~ 0.782 %360 1500 (360\1.15)
= 2044.3 mm®
Check Aspi  As,, =2044.3 mm’
u 2
l"l'm'in. bd= (0.225* \/FIfT ) bd = (0,225.. % ) 400 1500 =1875 mm
Yy

“Ag > Wopnb d nTake Ag=Ag - 2044.3 mm (9 P18

Sec. @ R-Sec.
M- 1596.72kN.-m , P = 137.976kN , b= 0.4m,t = 1.60m

3
P 137.976+10
= =0.0086 0.04 (neglect P
Check Fm bt 25+400+1600 < ( g )

1596.72 « 106

25 400 > Cj-=3.75 e J: 0.794

- 1500 =C, \/

6
o Mor __1596.72 4107 _ 4554 pnd
JE,d  0.794+ 360 * 1500

S

Check Aspin.  Ag =38724 mm®

req.

Porin. b d = (0.225.- VE ) bd = (0.225. Va5 ) 400 +1500 =1875 muni’
Fy 360

tAs > Wb d 2Take As=As = 3724mm’ (o p22

. n-b-25 _ 400-25_g70_ 80 bars
$+26  22+25




Check Shear.
584
128.8 128.8
58.4 kN\m
® .
161.376 kN S.F.D.
- e 161.376 161.376
712.8 kN
Sec. @ qcu — (0.24) % = 0.98 N\mm®
qum = (0.70)\[ 2 = 2.85 N\mm*
3
Q 584 %10 0.97 N\mm? q q
— _vmoax _ = 0. mm
9 bd _ 400% 1500 u < Tou

C. Use mwn. Shear RFT.

5@8\m
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