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: Dimensioning of R.C frame U juclint Apaigh dalyi: ¢ — 0
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L : span of frame=(12-25m) .
H : height of frame .

h, : clear height of frame = H - ! t, .
2
b: breadth of frame = 30 - 50 cm ,
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span L
t, = —.
£ 12-16 14

11

=060t =t,.

t, =0.6tg.

1, =t, = for.simplicity.
t, = (0.5 > 0.6)t,.

t, = fromdesign (OR) =0.6t,.
1, =0.5¢

= greaterof 0.4t;or L./20

L=t =

2 k) Sl iz 0 — 0
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— Loads on frame:

ol ol Y = ol Jaal
L0 X Yo = Ay gl il paSH alad
.Yl q.lc Slaattt p sl

H S|

L _L

* T 12-16 14

t =114.29 = 120cm.

For cantilever tyigger = 120 cm, tgmaie = 60 cm , t3, =90 cm.

W, =14g,+1.6p,=14(0.12*25+0.15)+1.6*0.2=095t/m’.

g ) lg—e gy Jaa¥) e 5 ;UM statical system 13 e JUSE G (1) f <2
sl girder JUsY) 5 5a8s palal O350 (e i g Saall Qead of Badyy ¢ Sl
ol Sl S5 ) Al pad 5S el Jaa¥ L ¢ 55080 Juali 3 A0l Bl SleaY

- Y15 ,a8 e 4 0l
Distributed load:

w; = o.w of frame girder * 1.4 + slab load

=y, xt, xbx1.4+(3 areaof slabs)w—"‘
span

Sow =2.5%12x0.35 x1.4+‘1"—gxs[4x 2%0.50]=3.37¢/m".

w, = ow.of cantilever x1.4 + slab load

= 2.5x0.90x0.35x1.4+°+35x 2[4x2x0.5]=3¢/m".
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Concentrated loads :

P = spacing * ( 0.w of sec. beam *1.4 + slab load ) .

W

P=5x(y *0.25*05* 1.4+ 3 areaof slabs on sec beam * —2- )
span

A =5[2.5*0.25*0.5*1.4+%5-* ?*2]]:13.59 ton

P, = 5[2.5*0.25*0.5*1.4+%[¥* 2]} =7.89 ton

Jaat ol 8 ay5i o (S 2D ) 538 5al Jaal e 220 390y Ul
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weg. = 2P s119
span
-
A Jaati= 339y o8
A dalal o ol Gl i tien il
Straining actions:
P ad g 3 gealall
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Sec N, M, N, Sec is designed for
1 3lyL M, only
2 N, only

3 M, & Ny

JS—d ale Y e Unall Caindy dagaia 5 ) geay A0 (5 98 < fige Ciliaia ) gy
= ¢ any Lagd s LS ¢ Lgle bl

: Design of frame sections : : M) cleUsd ajaial -

S ) da i ane W i (M, N, ) laaie i ) cleUnill puen prans o
. L

1 — Section subjected to M, only:

use R - @curve :

u

feubd?

—>w

4, = obd
J,

¥y
Note:
If section subjected to My & Ny (- ve ) but N, < 0.04 f,, A..

.. neglect N, and design for M, only .
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2 — Section subjectedto My & N, ( -ve : comp. } . e/t <0.05:

.. Neglect M, and design for N, only as short column.
Nu*1000=035fy A+ 0.67f As.

3 — Section subjected to M, & N, ( -ve :comp. } : Bute/t>0.05.

.. Design the section for M, & N, as ecc . sec .
-'. use interaction diagram .
. use chart of : {' = 0.9.& «<=0.60
J—ecliall al:m.f.lm..hdﬂlé( R &;)mmqs&mmé,up

. ( Interaction diagrams )
curve—=" p — p = pf, x107°

LA = ubt
& As™ =oc As,

« ( Interaction diagrams )Jel il il _yiate padiud i all dilia i g Uaill ady o L
- R-0 Gl hhadl it (Sa (S

e, =e+t/2—cover » Mu, = Nues

Mus a=() 4
f bd ———)get.w

As = aobd Jo _ M
S, Ly,

& As™ =oc As.

Y Oy e gl o 3al Uil 13 0% L Wle
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4 — Section subjected to M, & N, ( +ve : tension): &e/t <0.5.". Smalil.ecc.

TI = u + Mﬂ' -
2 d-d

Mu

Nul\2 d—d

N, M, Asar —_— A ~—
I,=—- -
2 d-d

N‘U .

- ds, = 1 =+ d-d

51y,
P T, 4s, Nu\z 1
A2 -

o U5
5 — Section subjected to M, & N, (+ve : tension): &e/t >0.5.. Larg.ecec.

Use.R w (curve) :
e, =e—1t/2+cover
LM, =N, xe,.

M curve

us

" [ bd’

A4, = a)bdl‘l+L.
o Ny
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Design of frame legs : A ) praai: ¥ - 0
dllia of Jaady LS ¢ link member Joay juaic Laabaa) (a4l | sl o (V¥ ) OS2

oyl da gl Jan (g e lunall Ly i L5 Y1 casin 8 U Lo 5alatia o paS
(Yo YO =Y ) Cma aa o il e b paiadd) Aalusddl 33 Y of cang Gl

gL B die gy 1, = (ae ) Lol panai  (VE ) JSA iadl Ao ) panaily -
.(x,y)wl:_ﬂ‘)’l)lsujt&ﬂiau1ﬁ%hbjc Jdal

2
b, =, +§(ru -1,).

x — direction : -
Topend conditioncase 1 ( tg > t,).

bottom end condition case 3 ( hinged support ).

He = K. clear Height (H)
A =Helt,
If 1 A,, <10(braced),A,, <15(unbraced)

. no additional M i.e. ( short column ) .

JAf 1 4,, > 10(braced),A,, > 15(unbraced)

. Maady €xist ( long column ) .

M,y = 6N,

Aty

2000
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y—direction : ( Yo ) (&

Top end condition :

t, > b — .. case(l)
t, <_,b - .. case(2)

Bottom end condition fixed at support .. (case 1 ).

S He=K* (largerof H; & H; ).
He
Ay = -

If : 4, 210. braced or:A4, <15 unbraced

. No M, (short column ) .

. Magax -exists ( long column ) .

A*b

M, =3N, &6 =
odde 2000

DAY sl Je g (V1 )L.Kﬁ(b*tu).\h.giq.l:«(sec.l ) 2gandl g Ual ppanad oy
N, = Reaction

M, g = M, L + My (inx ~ dir) glail o Lol el g4 My &
Mu.de.rr‘gn = Mnddr(‘n'y_ dir)

Cokaiita il Je Ll ije 2apn Y Ba Y
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— Design of link member: (ol pais ppaai: Ao
D lae Wl dediall ol ghasdl gais

o painll Job e A0 tyin O oy 22 ¥ -

gl e Lal e Y AN M, =My, - Y

e=M,/N,
Ife/t<0.05..

.. Design as short column & neglect M, .
Ny * 10° =0.35 f,, A, + 0.67 f, *A,. .

get Ay .

If A, = -ve.

= Use Aspin = 0.006 A .

- Design of tie member: thyl paie paaiz 4 - 0

— 1 RS Aol slaf o b 4y e (VY ) JSS

briezbgjrd¢r=30—4ocm.

tie =50-60cm.
. ( OJJ“ - G:'u‘ f.)"“ ) Mu.o.w g‘r‘,‘ "ULA}'L! N, :\-495 q-l“— Aokl hu.mﬁ (.3:1
M, = Wuc;sz

O3—S ( posts ) adl Claad Jlaaiod Wa 6 L Ny o 2ol spaiat oS 2 ABada

(VA DSR2 ) Wdlaa) (S B yas e 43y il a0l o el e
.. Design. tie for N only

*100
s, = N 1000
L0y,

- Lf."""ﬂl'.' &LL‘E'“ q-l"-' Asyie @J.,:' {‘:':'.’
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Check of shear : HFEY O || [ e W TN R ey

(4 dSﬁ)aJAd!q;oa% e OsS palll (g jall g Uadl

columndim d

s d = -W +—
Qured = 0, —W,( 5 2)
*10°
q, = Qu
bd
du_ =22 }7=
- Ye
g, =075 Ja
Ye
q."ll = qH —O'Sqf.'ll
If qu > Geu max-

*. concreie dimensions. are unsafe

.. Increase bord.

I qu < Qe

". use Agmin

_ 3.5bs

ot min = area of all branches
fol17s

IfQew < Qu < Geumax -~ We need stirrups . A4, = M(area.of .all branches).

Loal?,
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Design of hinged Base: :(Y-)MMSMJ]M:\\_O

Bearing check:

Ya
=4 b f.
f= b
AZ
£, =067f,/r. $0.67 f,17. i
I
A=b.t, /3.
Ar=(2*h+1t,/3).(2h+b).
If f <fy, ..safe.
If f> f, increase lead plate width to%—
2 — Area of dowels : iV ) iy dac apanas
X

As =
dowels 0.8 _fy /}’_,

ASdowels = area of all dowels.
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3 - Horizontal stirrups: : (YY) <5 LA clash

distributed through height ¢, .

T = &- e 4 ﬁ
4 6
As, = T
517
Asp = A, for all stirrups both branches Number of stirrups = _ A5
2x0.785
Where 0.785 = A, of 1410
4 — Inclined closed stirrups : (YY) JOb 436 1 s
A
T= ’—fy Closed stirrups.
Ys
A, = i = 0.35£.As =0.534,. where T = splitting force .
4f,aly, Sys

Ag = area of all stirrups for both branches.

Using 4‘10

.- Number of closed stirrups = ——%—.
2%0.785
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M-f--ue >>M-'ue

Case of too large Girder

Case of too large Column

tg >>tc
’
ic ig
tc >>tg
ic tg
tg= tc

Case of relatively Fqual dimensions

( The best case )
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1— Connection (1) Valio,

Closed Momeni I

7_
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2— Comnection (2) Yilo,

Opening Moment

+

Or

1
-

—
T
/N
JUaz i )l:.l.h:i’ u.l...q‘.i
v \ sl yali
\VA
(ve) J8&




3— Comnmnection (3) ¥ ilo,

(vo) JS&
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4— Connection (4)
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Connection § :—

5_

(rv) J5&
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7— Connection 7 :— Intermediate hinge Connection v i lo,
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10— Connection 10 :—

..

A\l m,

T\1

S

AN

O\

(rr) Js&
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11— Conmection 11 :— Connection of Posts & Tie WE Lo,

Nl j\ "V

Tie Rft

{rv) JS=
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% A A (Jed

Cipmalis pua ) 3 ¢ IS 4Gk 438 5l VS e e ( braced ) Taie Sibiiasa 13 g2 para

: &LLE.H
Pr1=1001t PLL=63t
fo, = 250 kg/cm® f, = 2400kg/cm’
H,=40m.

% VY all B pead)
b Uil Jpealii g o5 ¢ JGIS 43l iy la A0S 13 1 ppead Uy i 13 pac para

P =400 ton . Prr=400ton .
f, = 3600 kg/cm’ fou = 250 kg/cm?
f,p = 2400 kg/cm’
s % Y. ) &AN Y

aish o Lo ¢« 3691 il (3 ( Unbraced ) viall e 3 panll sasenaill o jul sl
: hinged  liaia il 4 )by Fixed Culla g glalt
M,=30mt Hy=4.0m
N,=150t.
: (% V. | YA
Nu =+ 20t . ( tension force ) .
M, =50 m.t.
b ol LS g il iy o Lle
b=30cm.

fou = 250 kg/ecm? .
f, = 3600 kg/cm’ .

rey



Normal force & Bending Moments.

15

100 g5

Sec. (3)

£

-

e laanl ‘-_,)G_,a._u_,&";‘,ﬂua_)n.‘cm}a“ (FTB.ITIC)JLE?‘

i ((1,2,3,4,5 ) pli culeladll ppansl - )

A, B,C (Joints ) Duasl Jpualis Gaulia gy obiiay g gl — ¥

15

730 (11

B iloy

400

-

i

1

14

89.0 m.t

24.75 mt
N

\-5'/ 575 [64.28 mt

M, =102 m.t

My=31.5 mt
M, =56.4 m.t
2. B.M.D 34
45 = 2,25
62.14 225
240 89.15
N.F.D
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% Y.

H,= 10 ton
—
T’u--QOton 0.4m
0.85 : 0.9
2.0 0.3:-ﬁﬁ_ -
0.85 L
Ll |

| 1.85 0.3, 1.35

: Frame ) Ja b Agluaiall 3 35S 0 Jiay Lead Plate waba £ of fua gall Jsib -
. Bearing Stresses (Jraaill Colalgal 4a (pe (@025 —
. dowels dgglhall LAY 3re g Aalis Caual — ¥
oY Jas Jidd sie o @Y IS ase g dabies cawal ¥

o W Aail o - £
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P

P,=14dL.+16L.L

=1.4*100+ 1.6 *63.

= 240.8 ton.
* Braced
-+ Fixation
~K=075
He=0.75%40=3.0m.

J.=H" =i=12<15
b 025

.. Short.
P,=0351, Ac +0.67f Ay
Assume A;=1% A, .

240.8 * 10° =0.35 * 250 * A+ 0.67 * 2400 * 1?)00 )

= A (87.5+16.08)=103.58 A,
5A, =2324.7Tcd’ .

e 2324.77 _
’ 25

Take 25 * 95

93cm

oA, =L x25x95 = 23.25cm?
100

Choose: 12 t{ 16

A sehooen = 24.12 cm?.

YYe




Check of A; min

_o8

‘min *25%93 =18.6 cm’
100

As

or =28 455495 = 1425 cm?
100

s 3 adall Aabuall e Jif Lagalsy

As chooen = 24.12> 18.6  (0.K)

Choose: 5 48/m' as stirrups.

Check of volume of stirrups
Vg =area * length = 0.503 *(4*20+2%*90+2%15)*5=729.35¢cm’.

Check:

= 0'23 *¥25*95*100

=593.75¢m’ <V, - 0K

12616

25

—
L]

568 /m

ryo




P,=14dL+16L.L
=1.4* 400+ 1.6 * 400
=1200¢.
*.* Short
. No add moment.
Pu=041,. Ac+0.76 A £, = (J)
=035f . A+ 0.67T A+ 138V £y, - (1D

: oy (1) Asaadl B gty
Vo =1.0%A,.
A =12%A.

21200 * 10° = A, (0.35* 250+ 0.67 * ﬁ*3600+].38*L‘2400
100 100

_1200x10°

= = 8023.5 cmt?
149.56

i
&1
=

SDy=101.09 cm
=105 cm.

_ m(105)’

- A = 8659 cm’

¥yi



1.2

o As, =—=*8659 =103.9 cm’ = 224{25
100

»D=110cm

2
A = ’r? =9503.3 cm’.

P,=04 £, . A, + 0.76 A, . f,

=0.4 *250 * 9498.5 + 0.76 * 103.86 * 3600 = 1234.6 t > Pypica (O.K).

Check of V,, :

ful A
=036 2| 2
#-lp.lmn fw[ ]

k

_ 036250 [9503.3 1

= 0.00366
24001 8659

v,

P, min = #Jp.min ¢ Ak

=0.00345* 8659 = 31.66

But : V_act = ﬁA,, =86.6 > min - (0.X).

74, Dk
V=2
Z*105% 4,

86.6 =
use {10

o A, =0.785cm?

3.14x105x0.785 _
86.6

3em

P Ay sl (1) Usaall of oa a5l o3y Ua

v 105 om

$10/3em

220425

110 em

YYv



K =16 (case 1 ,case3 ) E.C.P.
H. = KH,
=16*4
=6.4m.
b =25cm
if:%:zs.&m £ sasall e S} dad 4y

Increase ( b Jupto 30 cm .

He _64 s133<350K)
b 03

e

Ay =

w10 < i, <23 long col.
e Mﬂdd = Px Jm,

_Ab (2133F*03
“ 2000 2000

M, ., =Pd,

=150*0.068
=10.24 tm

=0.068m

581 Lagd

CoM e =M+ My, M
=30+10.24
=40.24 tm ~
{(or) My =P. €min=150* (0.05tor2).
_/
P= 1501
= 40.24

T | ) WV

FYA



5
= 31’ 2010 = T77cm.
250x30

d=09do=09*77=70cm

S t=T5cm
M, 0 s

P20
e 25
—=—"—=333>1/2 (Big.ec
t 075 (Big.ec)
e, =e—~1/2+cover

0.75

= 2.5—T+0.05 =2175m

M, =N,es=20*2.175=43.5m.t.

* 5
M, __ 8540 ..

R= =
f.bxd?  250x30x(70)

Sw=0.15
o= 0.3

A, =whd [/ f,+p,/ (fy/ys)
= 0.15(30) (70) (250/3600) + 20 *10° /(3600/1.15)
=28.26 cm’ 044{16)

As"=03(015*30*7&3§3)=656an’=4§ﬁ6
3600

Yva



! bl (B il

iven:
£.,= 180 kg/cm’ .
f, = 2400 kg/cm” .
t — Section.
M, = 102 t.m.
Ny =-4.5ton.

+ 0.04 £y . bt Giluay @l (e SEY Sy g Ny daf jiua il gl (5

0.04 f,, . b.t=10.04 * 180 * 35 * 130
= 32760 kg = 32.76

N, <0.041, bt

- neglect(N,)

B=b,+16%¢,
=35+16*15=275¢cm.

d=130-5cm=125 cm

d=c, | M
J.B
e 125

" [0
180x275

=8.708

28T 069 <0125 <[ <
d 125 d min

- Take :5 = min =0.125

S J=0825

re.




a=08C.

¢ =0.125
d

S C=0.125%125=15.625

ra= O.Bg
=0.8 ( 15.625)
=12.5 <t,. (0OK)
This section is designed as [1*" sec
M,
T Jdp
102+10°
~ 0.825%125° 2400
= 41.21em* — 12422.

Sec.2:
M,=31.5mt
Nu=-45t.

0.041. bt =3276
v 4.5 << 32,76
. neglect{ Nu)

M,

d=C,
So-B

C =6
C/d =0.044 < (c/d), <. take ¢/d = min = 0.125
J=0.825

31.5*10°

= =12.72 cm®
0.825*125*2400




4 =1272/35%125=0.003

Check:

u. =L _ 000458

¥

As,,
Smaller y:1.3u=1.3 bdq = 0.00378

& k22 4 524035
100

- A, =0.00378 (35) (125) =16.545 cm® =319+ 322

Sec. 3:

Rectangle section:

t=35¢cm.
M, =56.4m.t
Ny =-2.25t— Small ( neglected ).

* 5
po M S64N0 o
£.bd>  180%35%95

Sw=0.13

180

A = w.b.df—“‘ =0.13*35*95*
' 2400

¥

=3242cm’ > 9{22

vYy



Sec.4:

N, =-89.15t

Design as a column 35 * 70
H =350 cm

Assume braced
He=1"*350=350

= H, = BLO =10 <15 — No additional moment
b 35
assume u = 0.8% = 4 = A, =0—'8—Ac
A, 100

P, =035 £, A, + 0.67 A, f

89.1 * 10° = (0.35* 180+ 0.67 * 19(%* 2400 ) A,

o A, =1174.47 cmd?

=08 117447 2 9.4 em?
100

Check:

A, <L6*35*70 =14.7 cm?
100

- use A, =14.7cm? 6{19

rry



Answer

1 - Bearing check:
A, =b.1,/3=30(90/3) =900 cm’
f=V,14,=90%10'/900=100 kg/cm’
£, =067 £ /y.=111.67 kg/cm’
A, =(2h+1,/3) Qh+b)
=(2* 40 + 90/3) (2* 40+ 30) =12100 cm?
0.67 f., /7. A4, 1 A =405.4 kg/cm’

S =111.675 0.67 £, /y. 4,1 4 (0K)
<t Safe Dimension

2 — Area of dowles:
A; dowels =X/( 0.8 f;f/ 7.1)

=10*10°/(0.8 *3600/1.15)
=4cm’ use 3§f16) (6 cm’)

3 — Horizontal Stirrups : it will be distributed to height
t=V/5=18t

Ap=t/(£/y,) =18*10°/(2400/1.15)

= 8.625 cm’ = 7q13/4,

rY
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Example(1):

t A glaa W

Draw straining action diagrams, and design the critical section, then give full details for

the following frames:
Frame (1):

Data:

t;=12cm

b=35¢cm

wpL =3 tm’
f, = 3600 kg/cm” .

WLL = 1 t/'m’
ow=1tm
fo = 250 kg/cm?

The frame may be considered braced in each direction:

w t\m
|
w t\ni 4m
[T T I T T T T T T T ITITITIId
w t\m" 3m
I TTT
., 40m
5m
6t—-,£2,m ,,]?W.._.f)tl
dmi} 18m |
1 —

Solution:

1800

t, = =140 cm
1216

¢

e ogpery =1 > 0.84g =110 cm
¢

¢ (lower) =80 cm

¢ =100 em

cantilver

Loads:

w=34+1+1=5t/m".
w,=15*5=75¢m .

Yy



7.5 t/m’
[ITTT1

7.5 t/m’

[ TITTTETTTTITTITITRIITT L]

Al

gt—"""lr"

119.58 1

Straining Actions

3375

3375

li .

7.5 t/m’

7 N
= Al

B

-—9¢
MT;O.::z t

¥ 12m.t
5 45
2eb
UBMD
22.5
D]blh
'\74.85
225 I
4 E 6042
30
9 9
US.F.D
229
G042
9 1 - 1] 9
1
1
119.58 S0.42
UNF.D

Yry



Design of section:

Sec M, Nu
1 33.75 0
2 33.75 -22.5
3 67.5 0
4 139.5 -9
5 228 -9
6 12 -9
7 12 -60.4
8 60 0
9 45 -90.42
10 0 -90.42
i1 72 -119.58
12 0 -119.58

Sec (1):35* 100 cm I

M, =33.75m.t
N, =0

M, _ 0.0427 —» @ = 0.053

R= =
S bd?

5

A, =wbd ;—"" =1224 cm®

¥

A= 1f—1bd =10.16 cm’ < 4, ok

¥ min
¥

(use 4<ﬁ22)

Sec(2):35% 100 cm
M, =33.75 m.t
Ny =-2251

N,

=0.026 <0.04 —» neglect N,

cu b

A, =12.24 cm’ — 4, of sec(l)
(use 44{22)

S
29 ©

G Jo

—b:-G)

@ +@

YvA



Sec (3):35* 140 cma "
M, = 67.5 m.t
Nu=0

M,
fm bd?

= 0.0423 —» w=0.051

A, = wbd J;—“ =16.73 cm®> — use (6<ﬁ22)

¥
Sec (4):35*140 em I*"
M. =139.5mt
N, =-9t¢

Ne _ 0.007 < 0.04 > neglect N,

Jabt
M

R= ~— =0.087 > w=10.113
f. bd

A, = wbd f}—“ =37.1 cm* - use (6ﬁ22)

¥y

Sec(5):35* 140 cm T —sec
M, =228 mt
N, = -9t = neglected as sec (4)

16t;+ b=227 cm

B = Smallest of Cp to CL. =500 cm
ﬂ+ b=323cm
S
~B=227cm
d=C '—M—"— —-C =674 take < =(.125
fcu B dmm
- C=16.875cm a=08C=135cm>1,
ctake a =1,
A / RN
M, = »Jy Sl d ——) a[ \ / p
l |

A = 56.46 cm’
.. use (12cﬁ25) or (6<ﬁ25 + ssszz)

Yra



Sec (6):35* 140 cm*"
My,=12m1t
N, =-9t — neglected

R =M > =0.0075 > w=0.01
S bd
A, =33cm’

use A, = lf—l — bd =14.4cm’  use (44{22)

¥

Sec(7):35*110 cm ]
M,=12m.t
Nu=-60.42 1

N _ 0.063 > 0.04

f.bt
e=Mu _ 01986 m % =0.18 > 0.05
N, P

M. o011
Sabt
Interaction Diag «=06 ¢ =09 £, =3600 kg/cm’

p <1 —> Tension failure

e. —e+ % —0.05 = 0.6986 m
M, =N, es=4242 ms

R= M"-'z —= w=0054
Jou bd
A =whd Jo_ Mo
5 Ny

couse A, = D pa=11.23em*

¥

(use 44{22)

Y.



Sec(8):35* 100 cm ™
M, =60 m.t

M,
2

R= = 0.076 - w = 0.097

A, = wbd 1}1:22.11 cm® —> use (sﬁzs)

¥

Sec(9):
6
T=80+30"§=100cm

Sec (9):35* 100 cm*
M, =45 mt
N, =-90.42 t

N,
f.bt
M

e="2r _0.498 » £ = 0.493> 0.05
N, t

=0.103 > 0.04

—M'—z =0.051
bt

Interaction Diagram o=0.6 =09

p <1 Tension failure

e, =e+%’-0.05 = 0.948 m

M, =N,e, =857 mis
R=0108—">w=0.146
A =483 cm’

A = —l—lbd =10.16 cm?

3 mim
¥y

|

£, =3600 kg /cm?

Yiy




Sec (10):35* 80 ecmd™

M,=0
Ny = -90.421t ( A; short col.)
Nu=P,=035f, Ac +0.67 f, Ay

90.42 * 1000 = 0.35 * 250 * 35 * 80 + 0.67 * 3600 A,

A =-V,

cuse A, =0.6% A =168 cm?

S min

Sec (11):35* 110 em [J*

M, =72t
N, = -119.581

N,

=(0.124 > 0.04

u

M,

e=24 _06m —>§=0.547>0.05

M,
S bt

=(0.068

Interaction diag «=0.6 (=09

p <1 — Tension failure

e,=e+t/2-0.05=1.102 m
M, =N,e, =131.8 mt

S, =3600 kg /cm’

R=0137 — ;=019
A, =wbd£—L=10.3 cm’
5 Sy,
1
4, = Lbd = 11.23cm? (4¢§{22)
S/

vey



Sec (12):35* 80 cm O™

Ny, =-119.58t
Ny= Pu.=035f, A+ 0.67f, A

A =-ve

couse A, =06% A, =168 cm’

£ min

Check of shear:

Critical sec is sec (4 ) 35 * 140 cm

Q.= 7485t

0 2
g ==~ =1584 ke/cm*
q, bed 4

q., =075 Jow 9.68 kg /cm’

Ye

1
G =G~ Ga 11.0 kg /cm®

Assume usin g stirrups 5§ 10/m" (2 — branches)
A f.ly, 20. * ) .

g = & S, 'Y, _ 2(0.785)*2400/1.15 - 4.68 kg /cm’
- bs 35*20

S g =114.68 = 6.32 kg/cm®

A, = q...-bd

=y 13.5 cm’® / raw (use 4ﬁ22)

Yey
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Example(2):

Draw straining action diagrams, and design the critical section, then give full details for
the following frames:

Frame(2):

Data:

t.= 14 cm o.wofsec beams-0.5t\m™.
b=35cm owofframe=1t\m

Spacing bet frames = 5 m.

The frame is unbraced in its direction and braced in the other direction.

7.5t
| 2.00 h | 2T+ _tg
L ——— — ¥ ¥y _al|.| ?
| |
| |
| | 8.00
| |
| |
L 2.0 Ll —5.5¢ L
k 3 L 4 L 4 ¥ 4 .}- 3 .,
ﬂufi ‘Fz”Pf
7.5t
— 5 5 B R I
TS % % w, %LH 2+ £
o AU = . |*
..
8.00
-l — 2.0t ———— 5.6t  A—
Solution: ¥ 12.00 ¥
120
1, = _1200 =100cm init to 120 cm for add loads
12 > 16
t,(upper) =100 cm t.(lower) =70 cm

Losigy = 80 cm



Ultimate Loads:

Part
Plan

|
1 1
= T L nr i G
| |
2.5 4 .
L L 4,'[ 4 L2544,

1
Slab Loads:

W, =ow+
=0.14*25+2=235¢/m?
=476 t/m"”

Beam B, :

w,, = o.w+ slab load
=0.25%4.4+1.25*3.525

=4.76 t/m’
P,=R=w,*5=238¢

Beam B: :

w,, = o.w + slab load

L
2x

ﬁ—=2=1.25—+B=0.6
4

lr.25
sy a0
— 8 ,t 5 4
R
Mm
1.25 K
f 5 1 &5 L]
R

S,y =025x1.4+1.25%3.525+0.6*3.525%2 =8.99 t/m"
P =R=w,*5=4491¢




Beam B; :
w,, = o.w+ slab load

i=1.25—>B=0.6

2x 2
w,=025%14+2%0.6%*3.525*2=881¢/m z
R,=R=w,,3*5=44.1! N = }E = L

P =owof wall =1.4[1*2+0.14#2,5%245]=7.7¢
6#1*4*2
w, = o.w + slab load = 1.4*1+21—2*3.525 =8451/m

w,=ow=1*14=14¢/m".

2 2
H=Lg—“‘spacing=iz—)—*S=IOt

H,=15*%10=15¢




e
11.25 44.51 441 “e T T
. 15¢ ¢
. 8.45¢/m 1
:..z?[ 7,3& gﬂ_l il
0.5
8.00
u -_a.u' -
- 184.6¢
T ) 4.0 L 40 , 25 4%
L 251 ! 1 | 11
8
UBMD
4.9
11.28
3 38 818
L‘\ -
1.5
ro.e
fosr
3 -
U.SFD
uw
L.25
+
\ r.y
] | -
— 1848
UN.F.D
ved




Design of sections:

Sec{(1)35*100cm (1)

‘..{F

? 7 t1
M,=1025ms N, +3.751¢ ' _' A
e= M, =273 m
e/t =2.73 > 0.5 Big ecc
e, =e—1/2+0.05=228m
M,=N,—e, =8.56 mt

—+9
- M. >=0.011—->w=0.013
f.bd

A, —wbd L v N _42 cm?
S ALy
4m=ﬂw=mmM2
1,

¥

cuse 4, = (44{22)

Sec (2)35*100 O™

M,=19m.t Ny=+15t

e=127Tm %: 127 > 0.5 Big ecc
e,=e—1/2+0.05=0817m

M, =N, =1225 mt
R =0.016— w=0.019

A, =wbdf—“'+L=9.18mz <A,
S, Ly

- use A, ;, =10.16cm? use(4<ﬁ22)

Sec(3)35*1200m R:
M, =767mt ,N, =1375¢

e=2045m Z>0.5 big ecc
H

e,=e~-1/2+005=199m

M, =N, e, =746 mt

R =0.064 > w=20.81

4, = whd Lo o Mo 2384 cpp? (6<ﬁ25)

y y!'¥s




Sec{4)35*120cm R

M, =527Tms N, =675t
e=781m e/t =6.5> 0.5 Big ecc
e, =e-t/2+005=726 m

M, =N, e, = 48.99 ms
R =0.042 - w = 0.051

4 = whd T+ Ne - 164 cm (43‘,[25)
5 S

Sec{5)35*120cm. T

M, =219.1ms N, =+6.751¢
e=3246m e/t>0.5
e, =e—1t/2+005=319m
M, =N, =2154 mt
B=16t +b=259cm
M

d=C,|—% 5 C =63 > takec/d__ =0.125
fu B

C=14.375cm a=08C=115cm<t,

J=0.826 . A, =65.15 cm’

;. use (143‘,]25)

Sec (6)35* 1200

MI1T72 ms N, =+675¢
e=2548m e/t >0.5

e, =e—1/2+005=2493m

M, =N,e =1683 ms

R=0.145—215 w=02

A, = 58.06 cm’ (12<ﬁ’ 25)

(OK)

vey



Sec (7)35* 120 O™

M, =106 ms N, =+151¢
e=707Tm e/t >0.5
e, =e—1/2+0.05=6517m

M, =N,e =97.75ms
R=0.084> w=0.109

A, =3526cm? 3425

Sec(8)35*100 O

M, =66 mi N, =-184.64 ¢
Buckling:
H,=8.0-06=740m.

Top End condition ty >t
Bottom End condition hinged

Table (6—10) > K=1.6

L]

A= 167740 _ 13,16 > 10 Long

_ b (1316 %09 _ 0.0775 m
2000 2000 )

M., =N, &=144 m:

M, =66+14.4 =80.4 mt
N 0.23 > 0.04

f, bt

e=0436m— e/t =0.436 > 0.05
M, - =0.092

1. bt

Interaction Diag «= 0.6 n=09
Comp failure p=18

case (1)
case (3)

£, =3600

70

Yo¥x



H=045% > 4 =1+ x)u=0.72%
Hoin =0.85+0.0524 =0.93 %

couse A
_ 0.0093

5

A *35%100 = 20.44 cm*

A7 =06 A, =12.26 cm?
sec{9)35*70cm

N, =-18461 (A, short column)
N, =035 1, A.+067 f, A,

SA, =,

couse A o =0.6% 4, =147 cm’
Check of shear sec (6 )35 * 120 ¢cm

0, =104.7 ¢
O 2
==L =26.kg/cm
9. bd $'4
oy e _ 2
Fou ) = 22 =284 kg/cm* > ¢q, (o)

c

4. =0.75 Ja =9.68kg /cm’
Ve

oq. =4q, —%qm =21.16 kg/cm®

Assume usin g stirr (84'10/ m’)

A, S, y, 2%0.785%2400/1.15
gy = = =749 kg/cm?

T = s 35%12.5 glem
g, =21.16-7.49 =13.67 kg/em®
b b

oA, = dab 24 o485 em (54J25)

S, /¥, sin_

(OR) Assume usin g 4<ﬁ 25 bent bars
S G =108 kglem”
g, =21.16-10.8
A, =9aDs

517
usin g stirrups 410
- 8§=1055cm
- using stirrups (10410/m)

use f, =2800 kg/cm’

ror
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Example(3):

Draw straining action diagrams, and design the critical section, then give full details for
the following frames:

Frame (3):

Data:

t,=12 cm fo =250 kg/om? .
b=35cm f, = 3600 kg/cm” .

The frame may be considered braced in each direction.

4i\n> (H.P)
OITTIT T T IITTITI T T 11

O ——4t ik +—51 L35
im) 8m - 8m b 2m sec @

Solution:
Dimensioning:

I, 1600 =120 cm
1216

=100 cm

=70 cm

I (upper)

t

¢ {lower)

t canrliver— 80 cm

¥ou



6t\m" (HF)
ENERENEREENNRERERENENE
18—
\GI)/‘
3t 3t
l 1.5 @ 3t\m:
|l BEERNI
n-nlhn-—ﬁ't nnbm-—'?.st
47t 64t

Straining Actions

64

55

72

42
30

6.14

55.5

UBMD
2.6
| — l
41 9.05%%
|
7 UNFD
41,
3 8 53
8 89
3 U.S.F.D

Yev



Loads:

wy=15"* Wyvorking

Desi f section:
—oEn 07 sectoh: @
Sec M. Nu @ @t

1 191 -9.05
2 39 +2.6 @ ®
3 72 +6.14 E— H—
4 72 -55
5 12 0
6 0 64 ®r

Sec{(1)35*120 T —sec:
16t,+b=227cm

B = Smallest of C.tod
L +b
10
M, =191 ms
N, =-905¢
N
—— =0.009 < 0.04 =~ neglect N,

1,0t
M
d=C Hﬁ - C, =627 ~Takec/d ,=0.125

~C=0.125d =14375cm > a=08c=11.5cm <1, (OK)
J =0.826

— Mu — 2
4, =2 =557 cm (12<ﬁ‘25)

¥

Sec(2):35*120 cm [

M,=39m.t
Ny=+2.6t

e= =15m —>£=12.5>O.5 Big. ecc
!

e, =e—1/2+0.05=1445m

kS

M, =N,—e =376mt
R=M _00325w=0039
foubd

YoM



L

A,=wbd£‘i+ =11.73 cm®
St Sl
A =Lpd =123 cmt
S

- use A, (44{22)

Sec(3):35*120 cm O

M, =72 m.t
Ne=6.141

M,
e =

=11.73m —>§=9.77 > 0.5 Big ecc

. =e—1/2+0.05=11.176 m
M, =N_e, =68.62 mit
R =0.059 > w=0.074
/

o A, = whd 1=+ Mo 2265 cm?
S L7

Sec (4): 35 * 100 cm O™
M, =72 m¢t
N,=-55t

N,

= 0.063 > 0.04

N

bt
M,
N

=131 m > £ =131> 005
4

o

M,
f.bt?

= 0.082

Interaction Diag == 0.6 ¢ =09

p <1 — Tension failure

!
e, = e+5—-0.05 =1.76 m

M, =N,e, =9.75mt

M e
R= =0123——Hw = 0.171
fobd’

(use scﬁ 22)

f, =3600 kg/cm’

Yos



A = whd e _ M 519 cm? (6<ﬁ22)

S, N
Sec(5):35* 80 cm ( Rect)

M,=12m.t
R=0.024 —» w=0.029

A;=53cm?.

As -"—-Hlf’d=8(:m2

y
c.use As . (44f19)
Sec(6}):35* 70 cm
Ny=-641
Design as short column
Ny =P, =0.35f, A, +0.67 f; A
64 * 1000=0.35* 250" 35* 70+ 0.67 * 3600 A,
Ag=-ve
. uS€ Agmin= 0.6 % A.= 14.7 cm’ .
Check of shear:
O, =555¢1

_9
9. bd

=13.79 kg/cm’

g, =075 Jo =9.68 kg/cm®
Y.

1
9 =9 =59 = 8.95 kg /cm?

Assume using stirrups 5410 Im” (2 - branches)

A /
gy = A NI _ 4.68 kg/cm’
bs

Gy = 8.95-4.68 =4.24 kg/cm’

A, == _78cm’ (3§22)

Y.
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Example (4):

Draw straining action diagrams, and design the critical section, then give full details for
the following frames:

Frame (4):

Data:

t;=12cm fou =250 kg/em’ .
b=40cm f, = 3600 kg/em’ .

The frame is unbraced in its direction and braced in the other direction.

t\m
Lt T T T LI ITTT
2 St\m>
’ LI I T I I VT ITITTITTITTIT0]
0]
3m
T 3t
5m
- J frn(’”y-—l-st
Solution:
Dimensioning:
1600
1, = 6 =120 cm
12516
IC(Mpper) =100 cm &tc(fower) =70 cm

Ly = Bigger of 0.41g=48cm
— =80 cm
20

! Liy=80cm

v



4.58\nt

EEENEENEREN
Loads 7.688\mi
- LE T T T Y T I T I T T T I T I T IT I T TTTT]
O
-— 4 5t
IfOﬂ '70t

Ultimate Load = Working Load = 1.5

Straining Actions

566.25

|

o \
15
] 7 M
228
)
208 =
-
=
L
208
W
UBMD

vt



AN
wﬁo.m
o, 5

4
= 14.5
I
|
101 70
(24 Uit
UNFD
22.6
B84
18.5 5
19.5 p]
15
5 [ \
oy Lo 4.5
US.F.D

¥ie



Design of section:

Sec M. Nn
1 20.25 0
2 56.25 0
3 72 -30.87
4 208 +5
5 15 0
6 22.5 -70
7 0 =70
8 0 -101
Sec (1) 40 * 120 cm O
M, =20,25 mt
N,=0
R=-Me 00155 w=002
£ bd’

A, = wbd Ja _ 6.39 cm’

¥y

4, . =Hbd=l4cm2>A,

S Ml )
souse A, . (44{22)

Sec (2)40 * 120 cm %"

M, = 56.25 m.t

M,
Sabd’

R=

A 2
SA =whd == =1693 cm {64122)
7 4

¥

=0.043 —>w=0.053

¥



Sec (3) 40 * 120 em 1

M, =72 m.t
N, =30.87t
N,
- =0.026 < 0.04 — neglect N,
Soubt
M 0054 > w=0067
£, bd?

A =214 cm? (6422)

Sec ( 4) 40 * 120 em O

M, =208 m.t
Ny=+5t

M,

e= =41.6m—>§>0.5 — Big ecc

]

e, =e—t/2+005=41.05m

M, =N,e =20525ms

- M. = 01552 —=%2 ;= 02]
f.bd
A —wbd T+ N 687 cm? (144f25)
¥ ¥ y’
As” =02 4, =13.74 cm® (4¢f22)

Ty




Sec (5) 40 * 120 cm O
M,=15mt

Use Aqmin = 14 cn?? (4 <ﬂ'22)

Sec ( 6 ) 40 * 100 cm [O*"

M,=22.5mt
N,=70t.

Check additional moment due to buckling In plane

H,=5-06=44m.
Top End Conditioncase (1)

Bottom End condition case ( 3)

Table(6-10) > K=16

t =70+30*§=90cm

. _16H, 16x440

Ay 7.8 <10
! 80
no additional moments
N 0075004
[&7] br
e:£=0.32 e/t >0.05
Nh‘
M
——=0.016

tg >t

Hinge

.. short

A



Interaction Diag:

o= 0.6 ¢ =09 f, = 3600 kg/cm’

p<1.0 —tension failure
o =e+ % ~0.05 = 0.32+0.5—0.05 = 0.77

M, =N,e =539 mt

R= M“z = 0.0597 —=%» w =0.071
S bd

oW

-wbdf"'— N, = —ve
S
0.6%
use A,y =~ —bi =18¢ em’ (6¢{22)
Sec{7)40 * 70 em
N,=-70t.

Ny =Py, =035 o Ac +0.67 f, Age
A = - ve

couse A, =0.6% A, =168 cm’

¥ min

Sec(8)40 * 80 cm

Ny =-101t.
Check on additional moment due to buckling. ( in plane )
H,=8-0.6=74m

Top End condition case (1)t >t
Bottom End condition case ( 3 ) Hinge.

Y14



Table(6-10) > K =16

_1.6x740

oA
h 80

=14.8 > 10 long

5. b _ (48038

= =0.088 m
2000 2000

M, =N,=885mi=M,

N,

bt =0.126 > 0.04

e= A;“ =0088m e/r=011>0.05
fM;; =0.014

w01

Interaction diagrams «=0.1 £ =09

p <10

Souse A

M, =025+0.0522, =1.02%

A . =32.6cm’

¥ min

f, = 3600

YV




Check of shear:

Sec(3)40*120cm.

Q, =65t

g, =14.13 kg/cm®

q., = 9.68 kg/cm’

q, =4, —-0.54, =929 kg /cm®

Assume usin g stirr (5:{10/ m’)
A /
g, = ALY 5.42 kg /cm?
bs

gy =387 kglem’

LA




Yvy




Example (5):

* Design curves and Egyptian code are only allowed material.
* Maximum grade is 100 points.

General Data:
Concrete grade : £y =250 kg /em’.
For reinforcing steel : f, = 3600 kg/cm’.

Any data pot given may be reasonably assumed.
Question 1 : ( 65 Points ) :

A stadium frame ABCD has two cantilevers BE and CF. The vertical member AB is
hinged at booth ends A and B, while the vertical member CD is hinged only at the
support D. The frame is assumed braced in both direction. Service loads on the frame
are 5 t/ m horizontal project (including own weight of the frame) between E and F. A
horizontal force of 4 tones is also acting at point C as shown in figure.

It is required to:

| — Draw the straining actions (B. M. ,NFand S . F)

2 — Design all critical section.

3 — Check shear at section B in girder B.C.

4 — Give full details of reinforcement in elevation and cross section.

s5t/m o
INEEEEENEEEEREEENEREREREENEEENES
A 4 2 O
1 \ 2.0m
B - ‘ !
Z.Om/ 1 .
E iZcm
7.0
.om = |
|
- 2
~—4.0m 14.0m. 4.0m——

VY-




Ultimate Load = 1.5*Service Load

5%1.5= 7.5¢/m" (H.P)
ANEEEEEENENEREEEREEEENEEREEENEEN
F

C_‘ 4*1.6= 6t

85.5t

1) Straining Actions

L, 6t

79.5t

B.M.D

Yvi




13.416

X
13.418
' !
. Waa
85.5 79.5
NF.D
55.50
26.83
+ x
! -
P =
26.83 ~4 49.5
i
24
S.F.D 6t
Dimensioning of the Frame
Span _ 1400
ts=75-76 = 7z = 117em
~{20cm
¢
toy= (0.8-~>1) tg= 120cm ts )
‘ .
tep = 0.8ty = 75cm L]
e '::'tel

Yvoe



ty=05t; =60 cm

e )

l16t;+b=227 cm

CL to C. =500 cm ( spacing bet frames )

04t,=48cm
taimk) = la.rger of
L/20=70cm
S by = 70 cm
Design of critical Section:
Sec M. Nu Sec .type
1 144.75 -- t- sec
2 18 - o'
3 60 -13.42 D"
4 60 +13.42 (| e
5 42 -79.5 o
6 - -79.5 i
7 - -85.5 o
Sec 1-1:(T—sec):
M, 144.75 m.t & N,=0.0
B = Largest of
L B=2Tcm

{ 0";L+b=231cm

Using (C—-J) curve d =G, ‘%—»q:mz

%-:E —>taﬁuz£=E

oun

M

A =—* =4233cm’
Jd

— J=0.826

(101’;[25)

T
¢

Yva



Sec2—2: (1" _sec) (35 *120)

M,=18 mt &N,=00

Using (C —J ) curve :

d=c | s -s0
Sau'b

.'.£<-— —)use—q =0.125
d dmln dmi.n

1.3 Ay = 6.84 cm’.

Agmin = The greater of

N od 2123 em?.
7,

¥y

L AA L use A, (4 cﬁ‘zs)

sec(3-3)
M, = 60.00 m.t N, =-13.44 ton

0.04 £, A,

=42 tan > N,
1000

.. Neglect N,

rvy



Using{ R— W )curve :

R =L2 = 0.0518 - w = 0,064
Joubd
/. 2
A, =whd 12 =179 cm (7§{22)
7 4

sec(4-4) (35*120) ([1* —sec)

M, =60 m.t

N,=+13.42ton

M,
N,

—447>¥-4)

e= = Large ecc

e, =e—1t/2+cover =4.47-—1-'22+0.05 =392 m

M, =N, —e =526 mi

Using { R— W ) curve :

R=—Mu__0.0455 2 1= 0.057
Jabd
L ]
A, =wbd f,1f, +m = 20.22 cm?
51,

use (6<ﬁ‘ 25)

Sec (5-5) (35 * 120 ) column sec :
M, =42.00 mt

N, =-79.5 ton

Check additional moment due to buckling

YVA



In — plane Buckling:

Hy=T-+1 -640m
2

1, =075+[1.2 -0.75]*% =105 m

* Top End Condition tg=t. > Case(1)

* bottom End condition hinged — Case (3)

++ The frame is braced in both directions
~.Fromtable (6-9)E.CP > K=0.9
H.=09*640=576m

Hz
fay

A= =549 <15 > short column

. No add. Moments due to buckling.

QOut of plane Buckling:

Assurning existence of wall beams at mid — height of frame connecting frames out of

plane,

H+H,=7-06-06=58
Let H =3m &H,=28m

Top End condition theam > b — case (1).

Bottomn End Condition case (1).

Fromtable(6-9)E.C.P - K=0.75
H.=0.75*3=225

a=He
b

=6.43 <15 — Short column

.. No add. Moment due to buckling

Middz

S
3]

b

wall
beam

E E0cm

8lcm

Yva



Design of sec {5-5):

M, =42 m.t

N,=-79.51t0n.

Assuming tension failure

M,

e= = (.53

e, =e+t/2-cover =1.08

M, =N, e =8586mi

Use{ R—W )cover:

table

R =0.074 Sow=0.09
= 0.5
*
S AS = wbd .j‘ﬂ—w —_— e ve
£ L.

.. The failure is compression failure.

Using Interaction diagram  ( chart No . 25) (x=0.6)

K=t —0076 &  KZ=0033
fbt t

p <1.00 Solake p=1.00

u=pf,*107° =0.0025 (for A, only)

f. =0.006 —> short column  (for 4, + A)

Hoin = -Qi(—)? =0.00375 (for A, only)

YA



.4, =0.00375%bt =15.75 cm? 5§f12)

As =« 4,=06+1575=945cm’  (5¢f22)

Sec(6-6) (35*75) column sec
N, =-79.5 ton

M, =0.0
Short column:

Ny * 1000=0.35f,, A + 0.67 {, A

A, =V, - " use 4, .,

A, . =0.006 br =15.75 cm? (6§[22)
A =As = 3¢22)
sec(7-7) (35*70) Link member
N, =-85.8ton M, =0.0

Check moment due to buckling

In — Plane Buckling :
Top End condition hinged case (3)
Bottom End condition hinged case (3)
- fromtable (6-9) > K=1

1
H =7-—-t =640m

2

H =KH, =640m

a=He 840 51415

t 0.7

YA




.. Short Column in t — direction { No — add . moment )

out of plane Buckling :

Assume that awall beam 25 * 60 is used at mid height of link .

So buckling out of plane will be safe and No additional moment (asinsecS—5)
Design as short column:

Nu * 1000 = 0.35 £, A, + 0.67 f, A,

Asc='v¢

- uSe Ag min = 0.006 A, = 14.7 cm? (144{12)

Check of shear:
Q.=55.50ton

Critical section at d/2 from the link face

0. deign = Ou — m[@ + %] =55.5- 7.5[%] —48.56¢

N

g, = %";‘ﬂ =12.065 kg /cm’

g9, =0.75 Jou _ 9.68 kg/cm’
Ye

Gow o = 2-2 Ju 2284530 kg/cm’
Ye

Sl <y < Qaum,
*. shear reinforcement is needed .

G = Qy — 0.5 gey = 7.22 kg/om® .

by using VL stirrups only

g.-bs  7.22x35x10
foal7, 2800/1.15

A, = =1.038 cm?

use (10410/m")

YAY



4925
568/m"

4425

2425

_s#16

568/m"

v8/m*
=)
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48\m
ot OO T I T T T T TN TP I T T I T T TP PP I T T T T T LI T I T T 1 1]
. —E F
—link
Member
Bt |a AB
T63.33 T4a.s7
2.0 18.0 2.0

48

14

10.16 m

Hma.?—r 199.12 m.i
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8 — hinged Frame

Sec. Elevation

} 4 4 4
35%130 Frome
|
35*130 Frams
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