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LETTER OF TRANSMITTAL

209 Kuyulu bagi sokagi
Kurtulus,Istanbul

May 10,1939

Prof.E.R.¥iseman
RobertvCoilege
Bebek Pést Box 8
Dear Sir:

Issubmit {la thesis on the design of
a five-story reiforced concrete épartm&nt
house " in partial fulfilment of the
'fééuirments‘for the degfee of Bachelof;6f
Science in C.E. from Robert Engineering

School.

“Yours very truly,
*50r3?4£iézzuv)6rzc;

Saraylioglu Yani




INTRODUCTION

The purpose of this thesis is to design a
reinforoed concret bﬁilding under the A.C,I,
Building bdde. In designing thé building I
had in mind to Satisfy'aiso completly the mu-
nicipal 1a¥s of Istanbul.

InddeSigﬁing‘this building I odmbinedﬂboth
architecturél ahd design requirments iﬁ order
“to get-ah économical,safe,useful.and'beautiful

apartmenthhouse.

Zo get best utility,confort,and beauty
of each story, the building is divided in
thekfollowing ways:

Bvery storyis divided in two separate
apartments with two main doors for eéchone,
the smallest of the doors being uéedrby the
servants. | |

. The bedrooms are. located at the rear side

of each story in order to be away from any noise.

-

‘the requirements of the municipality




- of Istanbulforfthe constraction of a building ]
' The max. height of a buildihg”céﬁ#ot be i
greater than the width of the street..

~ The max. width of the vaious parts of - | |
the building which are projecting outside ;
of the property of the building(for example ‘
a balcony ).hasfo be équal or smaller than
T5em (=29 |

The elevation of the first floor has to }

be smaller than 2mefers(=6.58ft) orgreater - _' %
fhan half a meter from the surface elevation 1
of the street. ’

| The cross séctioﬁal area of skylights
has to be equal to 6sq meters,

The opening of the doors must have a width
greater than 90cm and a height of 2meters(=6, 58ft)
Thewidth of stairs nust be 150sm(=4,92ft)

Thé height of each story has to be greater

than 2.85méters (=9.%4ft.),
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Structural Design Reyuirements

86Tt -3"

Length.of buiiding‘

Width of building = 37£t-6"
Cléarance pf pasement floor = $ft.-3in.
Clearance of 1S% 2nd sTd ,rt .ng sth floor = 10 ft,-4 in,’
| Elevatioh of ground is @0
The so0il is cqmposed pf’meaium stiff ¢1ay and has a bearing
}copaciﬁy of S_ﬁons
B £t2

. Live Load;'For floor = .40 P.s.f.

For footigs  _100%-40% 3055 of

2

live Load is used..
Snow Load: 25 p.s.f.
Materials: Concrete: 2,000 p.s.1i.
Reihforeemgnt: Olain'bafs of intermediate

gfade»steel

Max. aggregates are %", ‘except in footing,
. ‘ ‘ ) . '.L"
“and paving where i=
v "

Protective Covering of reinforcement for slabs 3/4";

i ! ' - - . -
for beams ,girders,and column it ; for footing 4.

2
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Ao

DESIGN OF SLABS

Assuming 10" peams:
Clear short span : 8ft-11 in.
Clear long span 14 *ft -8in.

Since 13;2 - 1.4% about 1.5 therefore the slab has to be

one way reinforced.

L‘L. o : 4"0 p. s.g.
D.L.  ~ = 50 ° i
Plaster = 8

Flooring =€

——— .

W =104~
4 ' 2 .
-M = 1/%¢§1 11t1g )23 wi1® since 1; = 1,
—— AN y4 = :
Y ( & 12 , . A
=20 W12 =1 404 v (9 0)%- 1020 £t.-1b is th M
~ 47 1 3104 x (9.9)%= » i is e max.

16

\

Max. V = 0,6 x104x9.9 = 609 1bs.

B3

dm = \/1020 )_(_J_.g______ 2.76-,",' d = 609 — 1!_5:'.'

131x12 ' Vi 124875x4U

Use t= 4" (d = 8")

As - 1020 %% L. . 2 o
0,000x.878%8 - %% 1M/ - 0,019 3p?
' : L » in., -
Try 3/8 ¢ ; spacing = 0,1105 = 5,8" :
e . 0,019¢ L o !

. M ’ N T O
Use : 3/8 §;@ 501" ( Alt. Bent clp at 45°)

Check for bohd V. - 609 X655/18_ 90< 100 p.s.i. O0.K.
‘ ' Jojd  %,18x875x5 S

Temps. As = 0.0025 bg 1 = 0,0025x%3= 010075,infhh

12 . in
o . ”
77 : . . - 29’{‘
253 l ‘ " _ . . l: 4‘
———— - e — — — — ‘..R_- : L ——— e — — —
~ =/ / S-/ /7
- /723‘11 ' ‘ 29;’!// 23_7L - v( o 22“';,'

t= 4N

. ‘ - . 1]"
3/8 ¢ @5z i
c.to c.

Tem .reinf.
3/8 0 @ 18 c.t

Steel of tha m
reinforcement a
in sketch.




Assuming 10" beans.

Clear span of S-2 ;8ft-8"

L.i. - = 40 p.s.&.j
D.L. =62 |
Plaster = 8
Flooring = 6

w = 116 p.sk%..

+M =1710w1%= 116x(8.7)°=880 fi-1bs.
10 , A

Ly

- . d
M ;1/8W(11+1\)

[y & = 'L . )
< 2)% ____x116 x( 7 14 62 1,960 ft-1bs.

Max V= 0,6x116x8, 7 =1bs

d, = \[M_ . /[ _1960xiZ . 5.6 in.
T YRy = 157 x12 :
a = _V _ _ 600 =1.5 in.
v bjg  I2x0.875 x40 g
q _

Use’ t= 5 in. (d=4 in.)

i
B

“#+As = M _ 880 x 12 0.15 1

= 0,013 inS
fgjd 20,000 x 0,875 x 4 T in.
Use /8 in.p with spacing 0,11 - 8.5 use 8"
. , _ 0,013
- As = _1960 x 12 = 0,34inT = 0,028in"
20,000 x 0,875x4 . £t in.
Use 1/2 inulﬂ with spacing = 0.1¢ = 6.5 wuse 6 in,
. ' 0,028 ‘ ‘
Check for bond u= _¥ - _540 x6/128  _ 49100 p.s.i. O.K,

Zoja 1,587x0,87b5x4

Temp. As = 0,0025 bdax142 = 0,0025x4 =0,0% in?

: » in.
with s= 00,1105 ,°, use s=11
0,010 : g”
‘ 2
;'EfgéCE 6 i f———

o — ——— — —— —— — o—n e — — — ——— — —— ———— P_.___'
< , g
e —— e e e e e e e e o e e o
P b2@ g~ I

P -4 lg” , /4.6

—| 0" 5-8 A 07—t

t =5 in.

Ag: 8/8.8 at
8 in. ¢ to ¢

TAsi_& @ at 6 ir

2 c.to.c.

N

Temp reinf ,

3/8 ¢ at 11" c,-

Steel of the m

reinforcement ai

in the sketch,




"Assume 10"~beams

Clear span of S-3 ='5ft6": S-3

L.L. 40 p,s;i.r

D.L,

50
Plaster = 8
8

Flooring - = 1
w = 116 p.s.i.

- M= 1/10 x116 x (5.5+14.5)g 1160 £t -1bs is the.max M
. - 2 2 '

max V = 0,6X116 x 5.5 = 584 1bs,

dm = M « ) , }
Ro . = V 1160x1g = 2.7 .
o 157x12

384 Sou = 0,9 :
12x0,875x40 2

v

Use t= 4" slab (4= 3") , ) X t = 4"

~

As = __ 1160 " =.0.21% inf 0,0185p%1,"
20,000x0,866x3 . £t = in

Try &/8 , spacing = 0,1105 p_6.1"
A 0,018
Use: 3/8 @ 6" ( Alt. Bent)

~

u=__ V _B84x6/1%  _ 62 < 100 p.s.i, O.K, 5/8 § @e6" c.
Zojd  1.18x0.875x3 ‘ . 4 '
0.0025x8 = 0,0075_in° | |
: in ‘ Temp. reinf.:
3/8 g @ 18" ¢,

" Temp. As




Clear long span : 14ft-4a" }
Clear short span : 1lft-1"

‘Since ii,i_,é 1.5 th= slab has 1o betwo way reinforced

L.L. - 40 U.S'ico
D.L. .= 50 J
Plaster = 8
flooring=__ 6 . (
w = 104 Db.s.1,

wsf=(i4,3 . -0;5)104=0,8 x104= 84.2'p.s.£2
11.1 , . : SRV

W1

104,0-84,2 = 19,8 p.s.%.

Short span

Center Half.

-M =_1 x84,2x(11,149,.8)% 1070¢t-Ibs.
: (2 . .

+ M =1 . v
10 84.2x(11;1)% = 1040ft-|bs.

w

for fc’ #O§4Qx2003 =800 p,s.i. and fq 20,000 p.s.i:

1]

R = 131 and 'j: 0,875
for f, = 0.45x2000=900 p.s.i. and £ =20,000 p.s.i.

R= 157 and j= .866

' d“g-}/ 1040518 o6
! 181 x12 5 in,
d= 107 Q0x1% =2 7 in;
: 157 x12 '

t=.4" (g=3")

o~

. ’ "
As = M _1070 x 12 _0.256 _O
£ jd 20,000 x .866x3 £t

Use 1/2" ¢ spaced 8" c.to. c.

Pl N




Quarters

End
Here the M is reduced 50%

M = 545 £t -1bs ' |

fq 20000 D.s.1.
. T

R=NM = '545x12 =61
g 12 x 9
g = 990 p.s.i. p= 0,0034 and j=.91
As = 510 x 12 .~ = 0,11 sq in
20,000%0, 91x3

Use 1/2" O , spaced 3xthicknessosf slab = 3xd=18"

becausethe actual spacing that was needed for Ag=0,11 was

greater than the allowahle 13"

Long Span
=== ==== i i*,'
Center Half O3
SmTooS=mTSm==== ’ 2 : '
‘max M_1%,19,.8x 14,3 = 393 £t
v TL0TE « ' '
Assuming 1/4 jﬁ‘ steel we have:
. 4
.Five proofing 0.75 '
steel diameter = 0.50

-Short

To cehtér of gravity of long steel =0,1%

———

t -d= 1.87
S 4 - 1,57 =»2.65
R = %E? = igi ?2?5572 jﬁ?7 _f% = 20,000 p.sii; o
T, = 485 j=.915 e
As' = 398 x 12 = 098
20,000x, 916x2, 68

Use @yﬁ»rounds, Spaced 6" c.to.c.

- And. Quarters

93

2

The moment = 196ft i.e. one half as much bending moment-

S - 4
continued

4

Steel :
Short spant

Center half

1/2" 0 @ s"
Eqd Quarters
1/2" ¢ @ ag"
Steel:

Long span:

Center half
1/4 rounds @ |

End _Quarters

144 FOU%dS @
bl 1 ]

7 ogn g

as the mid-sections, and the distance céntervmﬁ center of the 1/4"

reinforcing bars may be increased to 7,8, and 9 inches.




Clear  span <ft-5"

L.L. = = 40 _‘ - o o S -5
D.L, = 50 4 - |
Plaster = 8 -
Flooriné =_18

w =11%6 p.s.é.

~N= 116 xéz 5)% = 363 £t -1bs
- 224
v= 116 x2,5 = 290 1bs

'\I563 %12 = 1,6 / 4"
¥ 12x 187 -

200/ av - : t=4
v  12x0,9x40 : ‘ -

dm

il

a

Therefore use t =4" with

Asc= 368x18% . = 08 in® u= 290 =66/_100
| 2D,000xD,9x8 | 1.8 x 0.9x 8 O.K,

Use 3/8 in ? with s= 10 in.c.to c. /8" ¢ @.10“

EENNNNENN]

N

\
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Assume 12" beams
Clear span of s¥659ft-2 in,

L.L.= 40 p.s.i.
D,L.= 50 -
Plaster= 8
Flooring 18

116

Hi= 1 x 116x9.2% = 980 pt- 1ps

- M=_1_116__ (9,2 10.67)% 1208 fte 1ps
10 1liw ()~

Max V = 0,6x116x9.2= 640 . 1bs

— | ™
dm =\J M = 980xIZ = 2.8
Rp

- 131x12
. am= ‘{w1200x12 = 2.7
o 157x12 |
dv = _V_ = _ 640 = = 1.5
D jv 12x,875x40
Use t= 4" (a= 3")
. 2 ‘ . 2
As = __1200 = ,22 & - g pigin
20,000x0,860x3 £t in.

00,1105 = 6,1"
0,018

Try _3 ? , sﬁacing
, 8 | \
Use: 3/8 9 @ 6" ( Alt. Bent)

'~ Check for boﬁd Vu = V = _640xB/12 = 1047100
‘ Z0jd 1.18x.875%x3

Therefore. use special: anchorage

Y, A
Temp. Ag = Q,%%zs bd 1/12 =0;0025%5 = 0,0075sinZ.

. ' ‘ in.,
0:1105

with s= S \
0,007 ., use g= 18"

»Temp,‘reinf;i

=ré/8 ¢ @ 18"
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" Clear 1long span : 14,5f¢
Clear short span :11.8ft

Since %ﬁ.g =1.5 the sl@ has to be two way

reinforced.

L.L,
D.L. -
"Plaster
Flooring =__6
‘ w= 104 p.s.i,

SO
oOwo o

rs

( 14.5 -0,5)x 104 = 76 p.s.f.
(11,8) . -

Wg

wy = 104-76 = 28 p.s.&.

Short _span

Center Half

-1l

1/8%76 x(11(2)9.75)° 1,100

tf = 1/10 x 76x (11.8)%= 1,060

- for bfc

= 0,40x2000 =800 p,s.i. and fg = 20,000 p,s.i.
R =151  and j= 0,875 | '

 R= 157 and j=0.866

U

/ 1100x12 - 2.6
: 157x12

o
]

V 1,060x12 _ 2.9

151x12

d

t‘=4," ( d= sn)

Ag=__ M _ 1100x12 __ _ 0.25 .
T fsj.d 20,000x866x3

Use 1/2" ¢ spaced 8" c.to c.

t=.4 11
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End Quarters

Here the Mis reduced 507%

Therefore I = 550 fp. -1bs

R= /Jé = 550x18 _ 61  fs = 20000p.s.1.

b 12x9
fc. = 499 p.s.i. j=.91
As = _ Bb0xl12 = 0.12 sq. in.

ZO,OOOXO,leﬁ
Use ol/2" ¢ spaced -3xt = 3x4=12 TDécause the
actual spacing that was needed fér

As=12 was greater than the allowable 12"

Eong . Span

Center Half

max M =1/10 x28x(14.5)%=588 rt-1bs

Assuming 1/4 ¢ steel we have

Fi:e‘ proofing Q.75

Short steel diameter 0.50

n

To centef of gravity of long steel ==.0,12
. ‘t, -d = 1.37

Therefor, d= 4-1,37= 2,63

R= Mr - 588x12 L ‘85 =

ba? T T12x(2.65)7 T °°  Pg = 20,000 p.s.i.
fc4=.610 p.s.i. j =.897
As = 588x12 - 0,15

20,000%,897x2 ,65

\kse  1/4 rounds , spaced 4" c.to c.

S -7
conﬁinued,

|Center Half

1/2'9@ 8'.t0 -

End oguarters

1/2'"9@ 1278, 40
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End Quarters

‘The moment = 13588 =2¢4 Pt-1p t.e one half as
v g - . ‘ ;
much bending moment.as the mid Nsection , and the

distance center to center of the 1/4" feinforcing bars

may be increased to 5,6 and 7 inches.

20 b T 03 et g B o gy,

S -7

‘continuedd

{Center helfr

1/4

l/4d@ 4" ¢, to ¢
tEnd

uorters:
@ 5?6,7,11
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.Clear long span : 19-0"
,Clearlshortbspan: 140t-7"
Sinceliﬁft%oviisﬁéqﬁél agout‘l.§x14.6, the slab
»may'be one way reinforced
L.L, = 40 p.s’./i/-F
‘D.L. = 62 | |
Flobring67~
‘Plaster_8
"116 p.s.i.

t M= w1%/12=_% 1164(14.6)% 2,050 ft-1vs
. 12 | .

V= 0,5x116x14.6 = 850 1bs

4y = |[ 2050x12 _ 3,96 in
151x12 ‘

dy =_850 = 8.1 din -
12x0.875%40

Use t= 5 in (d=4)

+ As =_M = 2050xlc - 0.34— =05
- - fsjd 10,000x0.875x4 £t in,

Use 1/2 ih¢ with spacing = _0,19 _ 6.5 use 6 in
. -70.028
B 850x_6 | '
check for bond u = 12 _ 77§iOO p.s.i. Ojk
- 1,87x0,875x4 T o ‘ ‘

Temp. As = 0,0025bdx_L__ ©.0025x4 =001in°.

e in.
with s= 0,11 Therefore s= 18"
‘ 0.01
1/2" ¢ with s=6in,
A<k
R I S G e S— — S— l———_,—__.——__—
S-8
ettt
P @ &7
H#7” ’”

/0

t= 5 in.

Steel:

1/2 @ @ 6 in,

Temp Ag:

rz

z/8da 18" o.to
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DESIGN OF BEANS

~ Assume columns 24"

Clesr span of Bl = 12t - 6 in, — FTIIT
L.L.+Slab = 5.85x116 = 610 % | ]
Assume éﬁem = leQ,S =¢:7 99 Y o'o: %3 |
9.5 £t 8" brick wall = 762 . LML
_ ' | i;14617 |
U M= ;1461 x (12.5 3.8 )g; 12300. ft.-1bs
S -TE (2 )
$U = 2461 x (12.5)% = 22000 ft.-Tos o
10 | : ,
M ( ext.end) = I%_x 1407x(12.5)%= 19000 - £t. 1os
Max, V = 0.6 x 1461xi2.5 =11000 1bs R

 (ext.) V 0.4 x 1461 x12,5= 7,500 1ps

. | )
b=6xt = 24 . b = 10"
d+m =-]/ 22000x12 = 9.5
g - 191xe4 |
da=m = |[19000x12= 120"
' 157x10 »

a, = V_= 10600 ____ g gu
" bjd  10x0,9x120 T

Use 10"x14" ( g=18" ).~

-As ( 1%Untgup.) = 12500 x 18 _ U6
20,000 x 0,9x 12

As - , = 28900 x 12 - =14
: S0,000 x Q,8x 12 :

- As (ext.end) = _19000x12 1.0
. 20,000 x 0.9x12 .-

max. u = __V__ 11000 ~150 .
103a  7.86x0.9xiz o PS8t

Therefore use 4 - 5/8" ¢ with special anchorage
v=_JV =_11000 1i..100 p.s.i.) 40 weneed stirrups
w=hiid- - 10x0,0x1

)

2

Design of

beam Bl

10" x

15,5




Desipgn of stirruns

Using 5/8 0 U S =24s fg = 2x.1105x20,000=4420
Max  s= 0.6d = 0.6x1% = 7.4 use 7"
Interior Endis= __8 - 4480 = 7.4 " use 7"

%5 (100-40)x10
To find the point where we dont need stirrups:

= oft

x=0.86x_ 60 _
' 100-25
Exterior Eng: s=_4420 _17;5 use the mex. 7.
(66-40)x10C '

To find the voint where we don’t need stirrups:

x= 6,25x 26 5,85 = 3ft-4"
66-16.,5 v

66}2&5
40 p.S. ¢
3’_4// /b ,
| 6.25 .
s ' ,
‘a 40 o
Placing of 3/8 0 U: .
Exterior B¥nd Interior End
- /00
1@ 3% = 3w 1@ 3" =3" :
5/6 © 7" 35" 8/9 @T" = 56"
38" o 59"

Location of the points at which steel may be bent:

7z /77
//, s / Ve i
/——-ﬁﬁ )

Ml sz 2%

s ’

“r
1{ -
17 %P
2.

Detailing of

Bl .
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Assume columns = 24"

Clear span of B2 =3,8ft

- : B z
- L.L. % slab =5.85x116= 610
Assume stem = 7.5"xi0" = 78
10ft of 8" brick wall = 800
w 1488
M =1 x 1486x(12 5 3.8)°_ 1$300 £t -1lbs
8 Ce )
M o=x 1488 x (3Pt .8)° = 2,130 ft-1bs
‘Max -V =0;6 x 1488 x3.8 = 2370 1bs
dm = |/ 12 300 x 12 = 9.7
157 x 10 :
d =/o;e x 1488 x 8.8 _ 4 15"
. l 10x.9 % 120 °.1
Use 10"x 12" (g=10") C _ , 10vxig
;‘As ( 1st, Inter. sup.) =_18300x12 : -0.82
‘ 20,000x0, 9x10 -
As = 2,130 x 12 Lo -
20,000 x 0.9 x 10 ~0-1%% 2 0.2z
4= .V =. 2370 - 41.8
2034  6,29x0,9x 10
u=_0,4 x 1488 x 3,8 _ .. .
.56 x 0.9 x 10, - 198< 150 p.s.i. Steel. :
7se 2-8" ¢  with special anchorage . ' ] g-3" o
8 : . : 8
, . - ’ lwith special
v= =¥ = 2370 - 26, 3¢ 40 Dp.s.i...we don’t need anchorage
bja ©10.0.9 x 10 ' stirrups ,
V4 :
. 4
maillne %P
1 { . &vt H
N yd : 3\-'
. ' 7t , 77




T d
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Assume column = 24"

Clear span'of‘B 3= ¢2.5£t

11}

L.L. Slab = 5x104 = 312

Assume stem = 10x7 = 73
©.5.ft of 8" brick wall = 762

w
1047

- M= 1 x1047 x(12.5)%

10,200
16

HM = 1 x1047 x(12.5)°

00]

V.= 0,5x1047 x12.5 =6,650 1bs

20,400 £t-1b%

ft- 1bs

s

dm = Vzo4oox12 = 8.8 in,
24x131
d-m = 10200 x 18 _ 8.8 in.
: | 10 x 157 '
d, = 6,850 - 6.1 in,
10x.9x120
Use 10"x1i1" ( g= 9o")
- A = 102000 % 12 - (.75 sq in.
20,000 x 0,9x9 ’
TAy = 20400 x 12 .= 1.81 sq. in.
20,000 x 0.9 x9 :
max u -_6650 = 147

5.5x0,9x9

- Pherefore use 4-7" ? with spécial anchorage

8

v V 6550 = 81 p.s.i.7 40 .. we need stirrups

bja = 10 x 0,9x9

Steel:

47" ¢
8 .

| with special

hnchorage
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Design of stirrups

Using 8/8 § U S= 2Asfg=2x0.1105x20,000= 4420 o Detailing . -
. ' - of B-S
Max. s = 0,6xd = 0,6x9= 5.4 use 56"

- End s =_4420: =10.,6 therefofe use the max 5=s"
(81-40)10 ,

" To find the point where we don’t need stirrups:

x=6,25 x 41~ 4,22 . use 4ft-3"
81-20,25 '

Placing of 8/8_ ¢ U

1 @ 2‘" = 2" ’ . }

10 @ 5" =50

11 52"

Location of points where the steel may be bent:

7”7

L | ]L(/L//

2-6" C.r 3 . z%6”
a2 Z
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Assume columns = 10"xg4"
Clear span of B4 = 9ft-H"
" L.L. Slab = 10,2x104=1060

Assume stem = 10"x11" =115

8ft of 8" brick wall = 640
_ ' w =18156

- M = 1/8 x 1815x(9,42 30 1)%= 21,500  ft-1vs.
: ( 2 )72
+M = 1/10x 1815 x(9.42)% = 16,100 ft-1bs

M ext. end=1/24 x1815x(9,42)° = 5,960 ft-Ips

Max V

0,6x1815x9,42 = 10,200 1bs

<
Il

0.4x 1815x9,48= 6,830 1bs

Assume b= io"

'

d- 2= \[ 21500 x 1z _ _ 12.8"

m 157 x 10
a, = 10200 = 11,0"
10%0. 9x120

- Use 10 x 15 (d:lzu)

- As (1st inter. sup)=.21,500 = 1,10

' 29,000x0.9x13

o cE |
1 As o . , =.16 100 x 12 = 0,83

20,000 x O, 9x15

- As (ext. end) = = 5,960 x 18 = 0,31
L ' 20,000 x 0,9x13
max u = M £ _0,4x1815x9.42=106 A 150 p.s.i.
Zojd  5.5x0,9x18

Therefofe, use 2-7" @ , with specialeanchorage
y=40,800 = 8% p,s,i. .', we need stirrups
Ve Toxo, ox15
= 6,830 = 58 p.s.i.

10x0, 9x13

B-4
B - 16, B - 17

and B - 20

10"},(15"

' Steel:

2'2." g

8
with special

anchorage
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Desing of stirrups

Using 3/8 0 U 8= ©x0,1105x80,000==4420

- Max s8=0,6d= 0,6x13=7.8 uge 7"

Interior end : s= -~ S = 4420 =9.4 use 7"
. _ - vb (87-22) C
- To find the point where we doit need stirrups:

X= - 4,75){(87"401 = 5,4: ft.,
: (87-22)
‘Exteriormend :

8=4420 .
(5B-40)x10 =<4 use7"

To find the point where we don’t need stirrups:

x= 4,75 x_ (B8-40) =2 £t

, 58-14,5
58
2!
'7 14.5 ,
40 475 o
: . A - " -.. 40 " P
‘ 22 —
| T T 3.5
Exterior End Interior end _ 87
1w3T= 5" 1otz ah | g
—9’_ I, r'7ll ____-21 - é:__é o r?l! =5
4 gd" | 6 Tl

Location of the points where we have to bent the steel:

a '///- - \\_;. ”
-+ iﬁzisu
(;hz )

5 ¢

C Y
Z,—'J” ’

Detailing

off B4
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Assume columns 24"x10"
Clear span of FB 5 = 14.5ft

L.L. +51ab =104x6 - 116 x5 =1204

Assume stem = 10x12 =1,256
°ft. pf 8" brick wall- = 762
2091

1}

2091 x(14.5)% = 27 500 ft-lbs

- M
- 16

+M = 2101x(14.5)% 55,000  ft-1bs
8 ‘ ) N

= 0,5x 2091x14,5

v = 15,200 = 1bs
d-m = V 27 ,500x12 = 14,5 in,
| 157 x 10 :
dog = Y55_ooox12 = 12,5 in,
151x(4x8)
d, = _15200 - 14,1 in,

10xC, 9x120

”»

‘Use 10"x16" (a= 14,.5")

— As = 27 500512 _ 1.27 in®
20, 000%0, 9x14.5

As = _55,000 312 = 2,54 in.”
207000 x0, 9x14.5

max u = _156200 =// 150 O.K.:

8x0,9x14.,5

Therefore use 4 - 1" with special anchrage

v= _15200 = 116,7/40 .!, we need stirrups
10x0, 9x14.5 , T

10" x ie"

Steel:

4-1"Dwith

special anchor



O N L T T T T g o R " _ Detailing
SN . : , ' of BH -
Max, s=0,63=0,6x14,5=8.7 use 8" .
"End  s=_ 4420 =5,8 use 5"
: (116-40)x10 .

To fihé the point where we don’t need stirrups: ,
X =7.25116 . = 6,53 use 6ft -4" TO find the point where thd
8- ‘ o . ' B

max s=8 may be used ,at first we find the v corresponding tq

s=8: .
V= 4420 — 55-2 p-s.io
8x10 ‘
then z = 6.33x (76-55.23 1.7 =1;a%_
are .
16 pse |
. B = - E .
‘ : 55.2 psi S ,
Curve of 7 oo x=6-4 \’29
~Max. Shears - ' -
. k, 7257 — A
Placing of 3/8 0 U
1 wg" =g
S 2 @ 5" = 10"
. -, ——;3- &) 8" = 64:”
S X 76"
Location of points where the steel may be bent:
N
7” v ’,7 “
1.8 ’ ] L/~
R 3 hook of I'n | — ‘i’
. - . ” \ﬁ. P
c , \<z ~/ B B¢
C i 2
2-0” | 4 "n 2=2”




14.7

Clear span

L.L.+:Slab 116 x 5,4 = 626

 Assume stem=10x10 = 104

9.5ft of 8" brick wall=762 :
. w = 1491 3

- M = 1491}((14.7)5 = 15,300 ft-lbs ’ ©o. Qj,
| . 24
. L o 2 _ . . /4
T 2 1491 ;(14.7)‘A_ 40,000 ft-lbs- L;ﬂzei
V= 0.5x1491x14,7= 11,000 1bd
d_p = \/13300x12 = 10,1 in.
] 167 x 10 _
. - - . ’ et
a, = y4o,ooox13 - 12.3 in. |
131 x 4 x 6 ’
d, = 11,000 = 10,2 in,

10x0, 9x120

Use 10"x14" (4 = 12,5")

-As = 13,300x12 - 0,71
£0,000x0, 9x12. 5

‘As = 40,000x12 2.3
20,000%0.9x12, 5

max u = _11,000 - gount 150 O.K.

6,08x0,9x12.5

Therefore use 4-1" p bars with special anchorage

v= 11000 = b 54D p.s.i.
T10%0.9%i2.8 7

Therefore we need stirrups.

10" X 14 1"

Steel:

a-1" ¢ with

| special

anchorage



Desing of stirrups:

Using 3/8 § U S= zAsfgq = 2x9.1105=4420

—-25-~

Max s=:0,64 = 0,6x12,5 =8,1 use.B"

Eng s= 4420
S (98-40)x10

To find ths point where wesdon’tneed stirrups

-7.5 use 7"

x= _T7.85x(98-40)_ 5 p¢
(98-24.5)x10 .

- To find the point where the

find the v corresponding to s=8

43%x7.35 =

max s may be used ,at first we

v= 4420 55 then x = . = 4,5 ft
- Bx10 75.5

| 40

'24.5 53 .

Flaging

1wa"

7 T

1 8"
9

of 8/8 ¢ U:\\\\f\\\\\f“~igs'

| Location of points where the steel may be bent

yZ4

. ' <%/i; - AKasT 5
(tr ? (4 ',-/, ‘ ‘ gc_“” l

1Y

BOGAZIC! UNIVERSITESI KU

Detailing
of B-7

UPHANES,



Assume columns 24"

Ciear span = 8ft-04+,.
47t of 8" Brick weall=5320
5.5 of wind@¥ = 55

Ass. 8xB beanm
W

87  1bs per foot
442 ’

-M =442x (8 9.2)° = 3 300 ft-1bs
0 (2)° T
+M = 442x8% = 2 260 - ft-1bs

12
VE 0,5x442x8 = 1770 1bs

\d,—zm = l/ 2500x12 = 5,7 in.
¥y 8 x 187

dy = _1770 = 2.1 4n.
8 x 0,9 x 120

Use 8" x 8" (":6%'-:_ ) A ‘

20,000 x 0,875 x 6.5

dAg = - 3300 0.3

As = 2260 . _ .2
20,000 x 0,875 x 6.5

Max u = 1770 - 132 /_ 150 p.s.i.
2.36 x 0.875 x 6.5 S

Therefore use 3 & 3/8 ﬁ with special anchorage

v = 1770 =59 / 40 p.s.i.
8x0.875%6.5

Therefore we don’t need stirrups

7 i 7 N\

- Py [_3 274 .
SSTEEE
P e 5
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Columns 24"

Clear span of B-9=7ft-0"

4 ft of 8" brick wall = 320
5ft5 of window = bb
Ass. 8" x 9" beams = _785

‘W 450 lbs per foot
- M (1 S int,sup) 450(7 13.5)%. 5 /900 £1-1bs

asox'/Véu..,z 210 ft-1bs

=

B 9o

‘B-21

"UPS.

+M =
; _ . L1 (s I _ .
-M(ext. end) =450 x7% = 1,380 Ft=lbs, V=0,4x450x7=1260 .
S 16+« : : : , .
Max V = 0,6x450x7 = 1,890
a-, = stgoo x 12 - 7,49
157 x 8
a = 1890 e
v 8 x 0,875 x 120 ~ ©:%°
7se 8" x 9" (d=7 i» )
- As (1st. Int.sup.) = _5200x12 = 0.84 )
: ' 20,000x0,875%7.5 ’ _
As = 2210x12 _ 0.21 8-3" 0 As =0.59
£0,000x0.875%7, 5 . | '
¥As (ext. end) = 1380x1% - 0,13
20,000%0,875x7.5
max u = __1260 _ 613 / 100 O.K,
. 5.14x0.875x7.5
lll
Therefore use & .- 5
v= _V = 1260 =24 /_ 40 p;s.i., we don’t need stir:
© »jd-  8x0,875x7,5 _
.rl . (44
+7 k- =
.
_ \& <7 }';551. / : \
v w 4 N .
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I

Clear span = 13 -6"
L.L.,4 s1ap = 5.éx104 =603
‘Assume stem=10"x11 115

9.5 of 8" wall - 762
11480

M = -1480 x (18,%)%_ 19400 ft-1bs
8. (2)°

-+
=
]

1480 x-(18,5)% = 26,900 ft-1bs
10

B = 1480 x (18.5)% = 22,400 ft-1bs
12 | A |

Max V = 0,6 x 1480 x 13,5 = 12,000 1bs

V= 0,4 x 1480 ¥ 13.5 = 8,000

bx t= 24" - wel = 10
ad, = b/ze,goo x 12 = 11.4"
181 ¥ 24
asy = l/zz,qooxlz = 131"
‘ 157x10
d, = 12,000 = 11,1"
10x0, 9x120 .

Use 10"x15" ( 4= 13.5" )

st _ '
-As (1 Int.sup. ) = __19400x12 = 9,96
- 20,000x0,9x13,5'
As = = _ 26900x12 = 1,53
"20,000x0, 9x15, 5
- As (ext. end ) = _ 2240012 = 1,11
 20,000x0.9x15.5 |
end u = 8000P =935, @=_ 18080 = 126 p.s.i.
7.06%0,9x15.5  7.85x0,9x15.5

1" : v
Therefore use 4 - 2 ﬂ with special anchorage

y=_12 000 = 99 p.s.i., . .
10x0,9x13.,5" : . we need stirrups
. . . .in the whole beanm
v= 8000 = 66 p.s.i. ) '

10x0,9x13.,5

/150

B10.

i lOH % 15"



Desing of stirrumps

Using 3/8 § U S = 2Asrg =2x.1105x20;000=4420
Max s = 0.6a4 = 0,6x13,5=8,1 use‘8"w |

Interiopr End: s=

S 2 4420 529003
vb  (99-40)10 =

To find the point where we don’t need stirrups:-

=7,75 x _59 =6,16 d-g"
99-24.75
'Extérior End: s=4420 o .. : _a
, §§;E5———2 use thg max, s=8".

To find the point where we don’t need stirrups:

X=7-75 X26 = 4.07 4 __1H
o 66-16.5 = e
93
2475 ,
Curve of ' _
max shears 40 4,/”
' Plasing  of /8 §.U
Interior End| Exterior Engd 66 p.s.i
1 g 4" = 4" 1 @ 4" = 4n W.ake
0w g" =" 6 @ 8" = 48"
o TTev|w B
Location of points where the steel may be bent:
V4 V{4 7 rawra
2=/ - _ /-9
_ /7’00‘/(/-% D ,
7 =
A
’” 7. _/l
7/ | -(4_.%”¢ /-9

Detailing of
B 10
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Clear span = 8ft-9"
L.L.+ Slab =116x3.25= 377

Assume stem =5"x8" = 42

8.5ft of 8" brick wall762

>

w = 1181 b
\E : <@ @
-M =_1181 x(8,75)z = 5,660 ft-1bs .ﬁuL' ’
16 . bI: 8//

+M = 1181%(8.75)2 431500¢tbibs
-

V = 0,5x1181x8,75 =5,170 1bs

[ 118C0x12 = 6.6"
(4x6)x 131 _

a-, = |[5,650x12 = 74"

V' 8x187

d# m -

V= 56170 = 6,0"
8x0.9x120

Use 8" x¢" (a=17.5)

-Ag = H6HOx1Z ;. 0.5

20,000x0,9x7,5
As = __11500x12 = 1.0
£0,000%0. 9x7.5
uw = ___5170 = 150 p.s.i. O.K.

59x%x5,5x0,9x7.5
1

Therefore use 9 - g ﬁ with special anch.

v= Vv = 5170 = (.Qn p.s.i. / 40
“bjd. . 8x0,9x7.5 ‘

Therefore we mneed stirrups

B-11

) 8"){ 9"

Steel:

it
5 - 1
.8

with spec.an



SR A\

-3

Design: __ of stirrups: _ }
Using 3/8 § U S= 2x0,01105x20,000=4420
Max s= 0,6x7.5 =4.5= 4,6 uge 4"

End s= __4480 1o an
(s62d) x8 - 1tV use

\

To find the point where we don’t need stirrups.

x= 4,38 x ( $6-40)= 3.4
(c6-24) :

96 '
\

40

Curve of max ghears:

ﬁzzf |

" Placing of /8 £ U

1 @ 2" = 2"
9 @ 4" =36"
10 ag"

Location of points where the steel may be bent:

2’ ’ ru”

Detailing
of B ¥ 11




- Agsume  columns 24"x10"
Clesr span of B-12 = 14 ft -8"

L.L.+ Slgb = 104x10.%5 = 1120

Assume stem = 10x156 = 156
Oft of 8" brick wall = ___ 762
- : 2,038

+M = 2088 x ( 14.7 )@

36,700 ft-1bs
1z -

14,950 . 1bs

V= 0,5 x 20388 x 14,7

i = 36 700 x 18 _ .. . .
m V1o’x 0.9 % 1z = 6.8 in,
d, = 14950 = 15,9 1in,

10x0, 9x120

Use 10" x 18" ( @=17.")

As = _B6.700 x 12 = 1.44 in®
: 20,000x0. 9x17

u = 14950
6 5640.0x17 = 1b%

Therefore use 4 - 1" 0 (alt. bent) with special anch.

y=_14 950 - og p.s.i. / 40
1040, 9x17 o

~Therefore we need stirrups

B-12
B-15
B-18
B-19
B-21

lO"le"



Design of

T

stirrups

Using  8/8 § U S = Asf_ = 2x0,1105x20,000=4 420

Max., s =

End s= 8

0.6d = 0.6%x17 =10.2

“use 10 1in.

= 4420 . 7.46 yse 7"

vib

(98-20)x10

To find the point where we don’t need stirrups:

Now to find the point where the max s may be used,

x=7.4x58. 5 85 use

. Bft-11"
98-24.5 |

first we find the v corresponding t» s=10"

v= 44280 =443 p.s.i.
10%x10
z= T.4x (98-44) = 5.5
(o8-24.5)
93 :
A
x
‘Placing of 5/8 P U
1@ 8" =3"
o@ 7 =63 "
1@ 10 =10V

11

at

Detailing of

B - 18
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columns 24"

Agssume
'Clear span ='of B-13= 9rt-2"
- L,L,+ Slab = 416,
4ft of 8" Brick wall= 320 - g
5,5 of window ‘= 55 . Q‘
Assume 10 x 6 sktm = 63 - e ']
’ w = 854 ./0”

- M =854 x (9.2_8)° 7,900 frt-1bs
: 8 —

| (2 )% ,.
hi= 874 x (9.2)% < 7,400 rt-1bs
10
v= 0,4%x9.2x854 = 5,800 1bs.
Max V' = 0,6x9.2x854 = 5,700in, 1bs,
a-, = /7900x12___ = 7.8 in.
- 10 x 157
a = 5’?’00 e .
M 10 x 0.9 x 1go — °-° in.
Use 10"x10"u-(d=8")

7 400 x 12 _ 0.62

. Ag = . sq in.
20,000%0, Ox 8
max u =_ 3800 = 1532
4x0.9x8

Therefore use 4-1/2" squanégwith special anchprage

v= _V = 5700 374lgp p,s.i.> 4U
bjd  10x®,9x8 :

v = _5800 = 55 p.s.i.>" 40
10x0, 9x8

" Therefore we need stirrups in both sides,

B ~--15

B -6

10!!}{10"

Steel -

anchorage

4-1/2" squares

with special an

I

[



£85-

Design of:stirrups

Using 3/8 0 U s= 2x0,2105x20;000=4420
Max s= 0,6x8 = 4.8 use 4

s=__ 4420 _ 41" wuse 4"
(80-40)x10

Interior end

To find the peint where we don’t need stirrups:

x = 4,6x(80-40)= 3rt-9"
60 :

Ext8rior end: s= 4420 = 34" use 4"

(53-40)x10

- .

To find the point where we don’t need stirrups:

x= 4.6x(53-40)
53 (55-15)

x*

= 1,5ft

13

?‘* 267 pox 40

Placing of 3/8 £ U 55\“-~\-\-.

. . g0
Exterio end. Interior end
1@ 2 = 2 1 @2 = 2"
4@ 4 = 18 11 @ 4 =44
55 : gt - 12 ‘ 46" -
/ ” . Va

_ 7R 1
— e .

2"3” I ’ o B 2I_.Y,/
= l4-1"g ,

Detailing of
B-13
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Clear span = Bft-& im.,

4ft of 8" Bpick wall =520

5.5ft of window = B5
From slgb S-5 =290
Assume 9"x9" = 85
750 .
MM o= 750 x(8_ 9.2)° = 5600 ft-lbs
10 (2 )< : o

) 2
M=_750 x8 = 4,000 £t-1bs

12 '

V = 0,5x 750 X 8 = 3,000 1bs

dm = I/ 5600 x 12 = 6,9 in.
9 x1b7
4, = 3000 ="%.2 in.
9 x 0,9 x 120 )
Use 9")(9" (d=7")
-As = 5600 % 1< = 0,53 inz
20,000x0, 9x7
As= 4000 x 12 _ 0.37 in%

20,000 x 0,9 x 7

use 2-5/8" 2

V-

v= 3000 ._ex < i.774ov use stirrups
ox0. 07 - P

B-14

gl.lxgn



Design of-stirrups

=37

Using 3/8 § U  S=44 20  1bs.

Max s= 0.6x7 = 4,2 use 4"

end s= 4420 zat  use 4"
13 -x 10

To find the point where we don’t need stirrups.

x= 4 x (63-40) =
55 -13

53 :

40

1.

[$))]

/3

Plasing of $tirrups:

1@ 2 =2g"
4@ 4 =16
B ig"

emi

Detailing:

B-14




. _3a-

Span 2,47t -

9.5ft0pf 8" brick wall = 762

12x27" beam = 538 _
: w o= 1100
| ”' , B-23
M = 5oooox2 441100x(2,4 4 75000 ft-1bs & ] '
, izgjl' ft=ibs © and B-22
3¢ o .
V= so,ooo+-1loox2.4 =52 ,640 1bs J A
, v 7 B-23
. : N N ,
a, = \[75000x12 o1 o | et
, V187 x 18- - T ' _
d, = _82,640 = 25,2 o : | . ’
12 x 0,9 x 120
‘ ' . / /I . . 12}(27"
Use 12x27" (d=25.5 in.) |- ‘
A_ = __ 75,000 e
S 720,000 x 0.9 x 25.5 = 1.6
W = B2640 = 150 /_ 150 p.s.i.
1110, 9%25.5
- . o - andues sna~inl .
Therefore , use 4-7/8'=p ' and use sneclal -anchorage i.e.
extend then? bars (whlch are .not used by the next beam as
relnforcement) 50 dlameters (44 1nches).beyond the section of
max shear,
' o A ,
v = 32640 = 118 / 40 p.s.i. .". use stirrups
12x0, 9x25.5 , ' -
. Design of stirrups
Using 3/8 § U s= 2Asf = 2x0,1105x20,000 =4420
' Max s = 0,64 = 0,6x85,5 = 15,8
End s = 4420 ‘ = 4,7 .. use 4" as spacing of stirrups
(118-40)x10
i
. 4
]£J4-; g
. - :__; ——
o 2.4 » )
LW




DESIGN OF GIRDERS

| | S
Clear span of 6-1 = 9.4 ft, 23" 67" snd G-4
Assume beam =<US =208 . . P 777770
9.5t pf 8" brick wall =762 S

W = 70 R, G—/ . . ﬁ%

Rl= 970 x 9.4 14,950 x 6,1 = 14,260 1bs
Z LA

Rp. = 9,790 1b4d

M, .= 14260 x 5.5 - 970 ¥ 8,8%= 41 720 ft-lbs

g) T2 |

~M(ext.end)= _8_ x41 720 = 20,900 ft-1bs
16 ‘

M =8 x 41,720 = 33,400 ft-1bs
.10

it

V(inter.end) =6 x 14,260
5

17,200 1bs.

V(ext.end) _k=4x95,.'790 7,850 1bs

[33a00 x 12 76
\l 151 % 10 =17,6 in.

'_dv 17200 = 16,4 in.
’ 10x.876x120" :

Use 10" x 20" (»d = 18" ) A - | -' | 10" x o0"

As = 55+400 x i2 ’ A1.5 in?
0,000 x 0,875 x 18

~As(ext end) = 20, 900x12 o8 it
20,000x0,875x18 in

Max u = _17200 - 125 150
8,71 x 0.875 x 5 = 185 L

Uge 4-3/4" K) with special ancherage

vy = 17200 ] - 10677 40 p.s,i.
10 x O, 875x 18.5

Theprefore we need stirrups



Stirrups:

_40 -

17260*#
s Stirrups
Design
/4,200 for G-1
. _
N ’
\Y 5.8
o -
1236 I\
Shear curve N
: _ ¢ .
783-0’"
s @ s” N g2 8"
o Q
3/8 ¢ U spacing | v U
Steel of G-1
as in the
sketch
/b2 o




~41-

Clear span of G-2 =7rt-0"

L.L., slab =116 x 3,3+104x3.6=756

s5507
4
L7 ¥| 53"

—

?AZ%ZZ%&ZZ¢%Z/A%7

Assume stem = 10"xo" = o5 -
9.5ff of 8" brick wall= 762

- ‘ . | 1611

Rl = 1611xY7 , 6550%x5.,3 =10,590 1bs
: P N 7 .
"Rr = 7,220 1bs

‘M =10,590x1,7 - 1611x % 7)°= 15,650 £-1bs

~M=8x15,670=15,670 £t-1bs

8 N
M =8 x 15,670 = 12,500 ft-1bs
-M =8 x15,870 = 2,840 £t-1bs

16 |

V(int.end) =6 'x 7,220 = 8,660 1bs
- 5

V(ext.end) = 4x10,690- 8,450 1bs.

~ 5 » o

3 15 670 _ 11 in.
m 157 x 10

8660 ' _ gy
10x0,9x120 ~ °

1}

a

i

Use 10"x13" (d=11")

As = 12 .560 _ 0.82 sg. in.
20,000x0,875x11 )
-As (ext.end) = 7,840 _=@,5 sq. in.
| 50,000%C,875x11
- Max u = 8450 L (ap(?ut 150 p.s.i.
- 6,5x%x0,875x11 : o

Ugse 4-1" £ with special anchorage

v= 8660 - = 907 40 p.s,i.
10 x 0,875 x 11 .

v= 8450 _ 877 40 p,s.i.
10x0.875x11 ' '

Pefore i in both sides
ThePeforeuse stirrups i

R:
g

»’ 7
/0 X/3



—d—

Stirrupst
| . 440 |
® A\ : - S Design.
N "t st Ca - o : of stirruvs
8 e et \0 » s’ i
- T 2~ . G-2 .
Shear curve \ €00 N
E.v
0 Q
1 .
Q geco
3 @ é—”ZL 4@ 3” ) 6@6’” )
@@ﬁzf () v v
G-
Steel:
(see sketch)
» .
P /,_\9//“.——\1

. . L ‘ b 2_,// .

N = N
e k4-—/"'5¢ 2’—6”
/04/__ 0/’ ,./\J




2>
Assume stem 10"23x 150 = 240 25 | 9z
14:4 . had ; - - LN
o 7777777 ‘
©.5ft of 8" brick wall = 762 LTI,
) ‘ AL 4/
L.L.+ slab =104x6.7 = 69 |
: : w = le¢e8
Ry =1698x14.1 , 15200%9.6 = 22,300 1bs

jo]]
[t}

—-43

Clear span of G-3 =‘14,1

2 14.1
Rp = 16850 1bs.

M= 22,500x4,5-1,698x(4.5)%= 82,700 ft-1bs
2

H

-M = 8 x 82,700 = 82,700 ft-1bs
8 : '

M =8x82,700 =66,000 ft-lbs
10’ *

= M =8% 382 700 = 41,400 ft-1lbs

16

V(int-end) = 6x82,300= 26 800 1bs,
5 , .

V(ext.end) =4x16,850 - 13,500 1bs.

ELm g

5}

\ /82 700x12 = 25.0 in .
/10x157

4. = . 26800 i
vV 710x0,9x120

24.8 in,

Use 10"x27" (d=25")

1,76 sq. in.

“As = 66000x12 =
+20,000x0, 9x25
-As (ext.end) = 41,400x12 = 1,11 sq in.
23,000x0, 9x25 . |
Max u = _18500 = 109/ 150
5,6x0,9x20 . '
Use 4-7 _ .
8 P with special anchorage
‘ /7
v= 26800 =119 /240 op.s.i. .
10x0,9x25 - .Therefore,we need stirrups

v= 13500 = 60 / 40 p.s.i. .
10x0, 9x25 : .

10"x87"

10"x27"



Stirrups?

—44 -

26,800 - _
: Design of
N B 120,000
N stirrups
Q
§} ” 77 4 -
e \/\0 ol G-3
AR \
\.
8 ,
B
| , Q
| 2@ %" _ § 1@/5° , @39
3 ) (e
% ¢ v v R |
: 13500
G&-3
steel
(s= © '
sketct
Iw

\




— B

Cilear span of G-5 =13,7Ft

FE
1,000
. 2.5 wz’ N
Stairs 2.5x160 = 400

oft of 8" brick wall = 720

07777 77T T T 77T 7777777,

Assume stem 10"x32" =_2290 R,
. 1882
Ry, = 1882x13.7 4+ -11000x11,8 = 21,800 1bs
,800 :
2 13,7 |
Rp = 14,800 1bs

[ e R < bf 2 -
M= 41,doox2.a—188ax(é,5}= 48 700 ft-lbs

“Mexti= Bx48700 = 24 400
16

* M=8x48,700 = 59,000 ft-1bs
10 ‘ |

V(ext.) = 4x21800 = 17 500 1bs
: 5

V(int.end),= ©6x£1,800 = 26,200 1bs
5] E
dm = 39000x12 =17.,3 in.
157%10 A
a4 = 26200 = 24,2 in.

v 10,0,9x120

Use 10"x26" (a=24".5)

As= _39000x1% = 1.06 sq in.
20,000 x 0.9 x 24.5 '

N

C Re

Max u = 26200 = 146_/ 150 Use special anchorage

7.85%0., 9x2 5 o
Therefore use 4-5/8 © and a hook nf 5/8 O

v= 26,500 = 120 / 40 p.s.i.

v = 17,800 _ = 8667 40 p.s.i.
10%0, 9x24.5

Theréfore we need stirrupss

Use 10“x26"

Steel:

l4-5/8" © alt B

and a hook

of 5/8 0 at
ext. end '
Use special a

Use stirrups




Stirrups: .
Stirrups Desig
- for &-5
2¢,200 |
< 2-17 |« wilo”
/3500
. l ‘
4@ 4L A 147 D’
. . z_ - 4@ 12@6
Vs @ U spaciny bl v v

Steel of @5
(See sketch) |

]

3" : A
- . . a, haoka/jggr_’f—
| N~2-7% ¢ —— J
a— Y e
,_/L»-L —
I /15— ”
| : -~




i/2 £ 2

lez(LS.B X) 162(x—3)6;6—;80(L5—x)17,6=o

bars
with

DESIGN OF COLUMNS
 Axial loads on column 5. from:  Distribution
. . /o : ’//L’;\' . .
. -¥ o3\ A
B-19 = 14550 = 1if'ﬁ Zes) of moment to
B-16 = 8830 ) ~
- B=i5 = 14850 " Colunmn No,¢ Design of *
38730 - : Coade v
‘ v ‘ : Column 9
D.L. = __ibx24 'x9,75.x150 = 3670 1lbs.
v / ' : " 10,i1,12
. : 3 a .
Worst condition of loading: M=53,250 ft-1bs a8 6,7
P=36870x2+35730 =44070 _ '
Assume 3,000 1b concrete g
15
e = 5350, = :2.1 Try 15"xz24"
44070 > < "
» | 3
A : , -7
Since 3/ 12.1 that means
that in this column the bending moment $\ 2
_ R : , v 78
© is large enough to cause tensile stress
on part of the cross section, i.e, the ‘ :
, ' ' ¢ 5,000 1b
neutral axis falls within the section. v
o - cpnerete,
Max As =0,4x360=14.4 -
Tfy : iz—i"square»bars p= _18 = 0.033 Sectipn:
. ' £ 560 co
- . ——— o= NG -
______ ' 13L_§: N i — — — A ASIS 15"X24"
1 N oo ¥ = F:"‘—,-}"«P\
== L N\ 3 4 - i th
 er — = wit
pe : P=q4,700 .
o _ ' _ i2-i" square
4x(4.6 X ) H4fy (x£2) 6.6-60(43-x).  17.8=0 -
' X X

1;':"'6/8 g tie
@ iz"
Alt, with

1-3/8 @ 12



3 o
X" 4 13.8x°4 354x-3500 =0 X = 7.0

% T x B4XT + 54F % ~80for 8 ~ 44070=0

-3

44070 = 455
06,

actual £,

= 10x4b65x = 3900 p.s.1i.

6
7

24x15 = 360 in? xax(15)° =6740

ie R
12%9 = 108 x5.5° =3280
At = 488 in? . I= 10,020 in®
oo .
R® =1 _ _10.020 = =2l.4
AT ags
ec = 12.1xX7.5 = 4,24

R7 2L, 4

allowable fg = _ 0.154x3000+0, 7x20,000%0, 035 x (i+4,24)

- 1+9 x0,033 : - 1+0.8x4424
all. £, = 850 / 418 O.K. although we have a very smell
increase of moment due to the loads of B-19 and B-16 which

are eccentric by 2.1'"

op

Design
of col., 9

continued .



-G

- Axial loads pn column 4 from:

B-13 3800 S | Column 4
B- 3 _ 6550 - ’ | S ~ 5,1
10,550 . ,

" Use 2000 1b. concrete

17 -
% Hin,As = 0.0L1%x319 =3,19
N
o 1 Use 6-7 ¢
N C 8
\v .
———s P = =_ 53.6L = 0.0Lli3
20 £ . .8 510

P= 319 (0.28x2,000 20,000x0.0L13)
) . 5,000 1b

P= 180,000 #all. ‘ ' | concrete

~ : : B6-1" J with
The worst axial loading is on the column of basement floor - v :
' o ' twin ties
for which we have a permissible reduction of 40% of load :
- : ' i g e@iz"

according to the Building Code, S 4 :

6X10350 x 60 = B7200 /_ 180,000 O.K.
e 100 ' . .

Since it is more thgn 4 times as strong as requized’for dirget

- load it is unnecessary to. investigate for B.M.




. Axial loads on column 8 fron:

B-i4 3,000

B-i3 or B-g = 5,700

B-5 - =15,200

23,900 1bs

1

Dead load = LOx24 x10 X150 = 2500 -« 1bs

Lak
P = 2390042500 = 28,400 1bs
M o= 27,500 ft-1lbs

e = _ 27,500Xi2 - L12.5"

—

26, 400
Try: 10" x24" columnjy 3000 1b concrete.
ilax, As =w¢Q4x240 = 9.6 -

12-1" ¢ Bars .p= _ 12%0.78= 0.03v
| | & 7240

] #ﬂ:ﬂm
D .
N 2 N \
Q hd /
B ¥ oo : x
Y °© \

| 35y -
. R
264007,

1/2 fo24x(7.5+x )+ 36.1F (x-2)6.56 - 39F,(8

)

volumn 8

‘lO"x24"

1g-1" g



;51_

24x° (22, 5+ x) 4 2000 x (x-2) - 3630(8-x) =0
S5, 4. L e | - 1
X"+ 22.6x7+ 235x - L380=0 X=4,05

fo X 84 x 6,05+55.1 £, 8,05 - 39F_ 5,95 - 26,400 = 0
405  %&05

wj

J -
@]
Il

_ 26,400 = 507 p.S.i.
52.1

Ty = &Ux507 X £.95 = 4,950 p.s.i.

S ———.

4,00

12
9 x 12 x 0.78 =/84,5 x 3° ,
524.3 = 780
’ 2780
R® = Io = 2,760 - =8.5 ec = A e

A 524.3 : R=

Design of

- Column 8

continued

6)

all. £ "2 - 0,154 x.3000+0.7 x 20,000 X 0.0%5 x(i+ §.
(L+9%0.089) x ( i+ 0.8 x 9.8)

all. f, = 6842 =554 p.s.i. / 507 P.&.
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DESIGN OF FOOTINGS -

Footing DBase

[;, @"450”
i} l
A rectangular footing will be J p; -
_ : , N _3
. . ' /
used with the rectangular column “m NL 77
. ")l 24 N
i N
since we have thecheanest proportion ol 2 ’
. ‘ ! P AN
if the rect. base projects the same ﬂ///' \l
. digtance beyond each column fase,
. because these proportions require
the minimum amount of material,
Live Load 100% .
reduction for 5 floors = 40/
- o
- N —
30 v '
30% for footing o
- Therefore design the footings for T
D.L. 30% L.L. 107
‘Golumn» poad =6x40 400 x .50 = 7220 =
: 100 ’
£07
© Assume weight. of footing = 5,000 R
Total Load =75,720 o
_ 307
407

Footing 9,
10,1ii,12,

6,7.



Area of base. = 75,720 = 12.6

8= 4ft-0" b= 3ft-3" =

A = 4x3.35 = 13 Tt°

- Net soil pressure

s

W= 72720 = 5,600 1bs / sq ft.

13

-Depth by bending moment

TRt - . 3
M =wc (a=c w0.6 (a-c)
g 2 ’§3l"+' 3

Ma = 5600%0,62(1+ 0.8) = 5,550 Ft-1bs
ifb = 5300(i+ 0.8) =.8,950 ft-1bs
min & = | M = 8,280x12 = 5,85"
Rb 131x24

_,,‘_‘-Al ~ _. —_ ] t
use dz, = 6 i._ 10!
Diagonal tension

v=_V =__5600(i5-3x2,256) 53 p.s.i. /_ 60 O.K.

bjd.  2x(36+37)x0.375%6 -

Actial weight_

Weight = 13x 10 X 150 = 1630 /_ 3000 0.K. .
12 x 450 ‘

Steel

For steel in long direction d= 5.75"

As = 5,650 X 42 0.7
20,600 . x 0.8% x 5.75
V bond = 5600xix(l+1.25) = 14,900
70 = 14,900 = 26, 4"

112.0x 0,.875xb,75

Use 14 - i/2" squares @ 38,/1/2" c.c. (hooked)

'MbésignééfA

FOOting g

Qontinﬁed'

2000 1b

concrete

Design of
footing 9

continued




Forsteel in short direction d= 6.35"

AS = 8,950 x 12 = 1.0
20,000 x 0.87 % 6.25

V bond = 5600 ( 24L) = L6800

30 = 18800 = 27.%

Use 14" squares @ 4" c.c. .

Dowels

Same size and number as main column reinforcement. Dowels

are placed at the column—footing,junctioh extending 24 diam.

into each member. 3ince extent in footing is less than 24 bar

diasm. we have to hook dowels.

7

{

L -

Design of
footing 2
continued
‘Steel
'Léﬁg bars
l"
.
‘squares @
3 1 " oc.c.
2 .

hooked
Short bars
ig-1/2"
sgquares @ 4

Long bars
on top of
short bars,

Column load = 6%¥Ll0350x 30 = 18600 1bs
: 100 :
Assumé weight éf‘footing = 2,000
Total load . = 20800 1bs
Area of base = 20800 =5.5 s.7.
6000
 Use_ 2ft- square

t:iO"-'(dﬁ“") O;K.-by~ihspecti0n

”

/9

Footing 4,

5,1

2ftsguare



~-H5-

Column 19ad = 26400x6x _8Q = 47,500 aca3fs”
, 100 '
, Design of
, . & 3 ” o /7
Assume weight of footing = 2,500 r — = || footing 8,
' ° LR L
| : | NENE 5,2
Total Load = 50,000 ¥ | 1
: Y L N
A = 50,000 = 8.33 B
- 6,000
a = 3ft-8in, b= 2Ft-6" A=29.2 ft°
Net soil pressure w = 47500 = 5,.L80 b.s.f.
: : 9.2 '
Ma = 5180 x(0.69 0.68x0.57) = 5300 ft-1bs
Mb = 5180 x 0.417(0.6¢ 0.6 x 0.57) = 2820 Ft=-1bs
_ : ' S 3PL-8" x2ft-
'am= [ 5300 x 12 = 4.6
V 131 x 24
—gn o .
t =9’ (dgy =5 ) t = 9"
: - _=0x34 »
v = vd.t = _5160(9.2 - 144 ) = 23,800 = 49/6030.K,
bjd 2(34 20)x0.875x5 4TS ;
: , Short bars:
~ Actual weight = 9.2 x 9 xib0 = 1030 /2500 O.K 7-1" J @ 4
B 2/ Long bars
| . . 51 Q @ 8"
Steel in short direction: 4 = 5,25"
As = _ 5300 x i2 = 0.7
20,000 x 0.87 x 5.5
TO = 510 x LO(L0 24) /144 = 23. use 7-1" g @ 4" Short bars

- L2, 5x0.87x5. D

Steelvin long direction ' : d = 4,75

As = 2220 X 12 © = 0.4
20,000x0,87x4. 5 ,
Z0 = 51A0xL0x20/144 - 14,2
112,.5x0,87x4.5 -
Use

5-1" . @ @ 8"

on botton
of long bars
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