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INTRODUCTION 

The purpose of this thesis is to design a 

reinforced concret building under the A.C.I. 

Building code. In designing the building I 

had in mind to satisfy "also completly the"mu­

nicipal la~s of Istanbul. 

Inddesigning this building I combined both 

architectural and design requirments in order 

to get an economical,safe,useful and beautiful 

apartmentYlhouse. 

ARCHITECTURAL REQUlm~NTS 

20 get best utility,confort,and beauty 

of each story, the building is divided in 

the following way; 

Every storyis divided in two separate 

apartments with two main doors for eachone, 

the smallest of the doors being used by the 

servants. 

, The bedrooms are located at the rear side 

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

'Ehe requirements of the municipality 
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of Istanbulfor the constraction of a building 

are: 

The max. height of a building cannot be 

greater than the width of. the street •. 

~he max. width of the vaious parts of 

the building which are projecting outside 

of the prmperty of the building(for example 

a balcony ).hasto be equal or smaller than 

7 5 em~.=2 ~ '-

T~e elevation of the first floor has to 

be smaller than 2meters(=6.58ft) orgreater 

than half a meter from the surface elevation 

of the street. 

~he cross se.ctional area of skylights 

has to be equal to 6sq.meters. 

Tlie opening of the doors must have a width 

greater than 90cm and a height of 2meters(=6. 58ft), 

Tfiewidth of stairs must be 150sm(=4.92ft) 

The height of each story has to be greater 

than 2.85meters (=9.34ft.). 
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Structural Design Helluirements 

Length,of' building - 66ft-G il 

Width of' building = 37ft-G" 

Clearance pf basement'floor = 9ft.-3in. 

t;learance of' ~st, Bnd,3rd,4rt and 5th floor = 10 ft.-4 in. 

Elevation of ground is 90 

The soil is cqmposed pI' medium stiff clay and has a bearing 

copacity pi' 3 tons 

Live Load: For floor - ,40 p.s.f'. 

For f'ooti!1gs .L002;-401; 30~; gi' 
2 

live Load is used. 

Snow Load: 25 p.s.f. 

Ma teri"als: t;oncrete: 2,000 p. s. i. 

Heinf'oroement: Olainb~rs of' intermediate 

grade steel 

Max.~ggregates are ill, except in footing, 

,.1 11 

and paving where .L-
4 

Protective Covering of' reinf'orcement f',jr slabs 3/4 11
; 

II 

f'or beams ,girders, and column '.Lb • for f'ooting 4". 
2 
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DESIGN OV SLABS 
====~=====::::===============-===================-======.===================::=========j' 

Assuming 10 II beams: 

Clear short span' : ~ft-ll in. 

Clear long span 14 aft -Sin. 

Since 14.7 1.49 about 1.5 tbel"'efore the slab has to be -9 0= 

one way 

L.L. 

D.L •. 

. .. 
reinforced. 

= 40 P'S'-\-,. 

= 50 

Plaster = 8 

Flooring = 6 
VI =.104~' 

since 

( a 0 \ 2 - 1020 f. t • -lb. is the max. M y. "."J-

Max. V = 0.6 xl04x9.9 = 609 Ibs • 

= V1020 x12 = 
131x12 

.. . 

d = 609 
v,,. 12:x;875x40 

Use t= 4 II (d = 3" 1 

As = 1020 jU'L = 23 
20 OOOx.875x3 ,-

. 2 
ln / ft = 0.019 

Try 

Use 

.' ' .' 

¢ ; spacing = 0.1105 = 
O. 019~ 

5.8" 

3/8 ¢;@ 5bl11 ( Alt. Bent up at 45°) 
::3 

1 5-'·1 ... ! 0'-

. 2 In. 
in. 

Checlc for bond g L 
LOjd 

= 609 X-5~5f12_ 
(t.16x870?C3 

90-( 100 p. s. i. O.K~ 

Temps. As = 0.0025 bd 1 
12 

. 2 = O.0025x3= 0 • .00'75 in~L 
in 

rr 

S.,- 1 

t= 4!! 

1", 
3/8 ¢ @ 58 __ ;, 

c.to c. 

TemR·reinf. 
3/8 ({J @ 18 c.t 

I ~9~1 Steel of thp. m 
.-.-_--_-.~---------"t--_---------,---.....,...------'------. --_-- einforcement a 
- ,,' 5-/ / ,S-/ / lin sketch . . . . ' '. " L .. ' I 
-----~----- - ---- -- --~----- i 

I 
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Assuming lOll beams. 

Clear span of S-~ =8ft-8 11 

L.L. = 40 p. s. i\ •. 
~ 

D.L. = 62 \ 

Plaster = 8 

FI . -Oorlng = 6 
~~f 

P.s~. 
H 

W = 116 

2 'J 

+,M =1l.1OwI = 116x(8.7)"'=880 ft-Ibs. 
10 

. , 2 
~M =1/8w(11+-1~) 

. ( 2)'-' = ___ 1_xl16 X(8.7+14.6J~= 1,960 ft-lbs. 
8 ( 2 )~ 

Uax V= 0.6xl16x8.7 =lbs 

d = \j 1.1. = 
m \ Rb := 

1960x12 _ 3.6 in. 
157 x12 

d =~= v 600 =1.~ . =~~~---
!2xO.875 x40 

in • 

U se t= 5 in. (d=4 in.). 

-+As = :M _ 880 x 12 _ 0.15 
~ 

in' = 0.013 in~ 
fsjd 20,000 x 0.875 x 4 ft 

Use 3/8 in.? with spacing ;,;0.11 = 8.5 use 8" 
0.01~ 

- As = ~1~9...;;6~0~x,,"-=1=2~~~.....,-- = 0, 34_ill_n_: = O. 0~8i n ~ 
20,000 x 0.875xL.h ft in. 

Use 1/2 in. Q.I with spac~ng = 0.19 = 6.5 use 6 r 0.0~8 
in. 

in. 

Check for bond u= -=Y __ = 
Lojd 

540 x6/12 = 49<100 p.s.i. O.K. 
1.57xO.875x4 

Temp. As = 0.0025 bdxlti2 = 0."0025x4 '=O.0a.: in~ 

with s= 0.1105 
0.010 

• '. use 
in. 

s=ll 

S-2 

t = 5 in. 

As: 3/I:L.¢ at 
8 in.c to c. 
-As:~ ~at 6 "ir 

2 c. to. c. 

Temp reinf • 
, /s 9f at· 11" c. ~ 
Steel of the ml 
einforcement a: 
in the sketch • 



- M = 1/10 xl16 x (5.5+14.5)~ 1160 ft -lbs is. the max M 
( 2 ) ~ 

max V = 0.6Xl16 x 5.5 = 3841bs. 

dm = V Rb M 

384 00/", 
12xO.875x40 

= 
V-

1160x12 = 
1 57x12 

= 0.9 

Use t= 4" slab. (d= 3") 

2.7 

~ 

As 1160 0 213 . e_·· 0 018· 2,., .. ;~, = ~:---"'~~~-::-::-:::-= .. , • J. n . ]. n. _:", 
20,OOOxO. 866x3 ft = in 

Try 3/8 , spacing = 0.1105 "_6.1" 
0.018 

Use: 3/8 fJ @ 6" ( Alt. Bent) 

u= V = 384x6/1& _ 62 <\ 100 
Iojd 1.18xO.875x3 

Temp. As = 0.0025x3 =0.0075 in~ 
in 

p.s.i. O.K. 

8-3 

t = 4" 

3/8 SJ' @ 6" c. 

Temp. reinf~: 
3/8 I @ 18" c 
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Clear long Span : 14ft-4" 

Clear short span : llft-l" 

Since 14.3, ( 1.5 th,~'slab has to betwo way reinforced 
11.1 

L.L. = 40 
50 

8 
flooring= 6 

D~L. = 
Blaster = 

w = 104 

r 
p.s.r. 

J 

r 
p.s.~. 

Ws =( 14.3 
11.1 

-0;5)104=0.8 xl04= 84.2 

WI = 104.0-84.2 = 19.8 P.s.t. 

Short span 
========== 

Center Half. 

2 
1070ft-lbs. 

~M = 1 
10 84.2x(11;1)2 = 1040ft-lb). 

r 
p. s. jf. 

! ..r 

for fc ;0~40x200~ =800 P.s.i. and fs = 20,000 p.s.1~ 

R = 131 andj= 0.875 

for f c = 0.45x2000=900 p. s. i. and f =20,000 p. s.1 •. 

R= 157 and j= .866 

d = V ~1~0_4_0~x~1_2 __ ~- 2.8 
131 x12 in. 

c1= =1-.::-0-::::7...:;.0..;;.0""="x,:,,,1_2___ 2. 7 in. 
157 x12 

t= 4" (d=3 ") 

" As = M -----.p ·d 
1070 x 12 =0.·25 _0 __ 
20,000 x .866x3 ft .L sJ 

--r- 8 II 't' spaced c. o. c. 
..:r­
Use 1/2" ¢ 

S-4 
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End Quarters 

Here the Mis reduced 50% 

M = 545 ft -lbs 

R = M = . 545x12 =61 fs =20000 p.s.i. ~ 12 x 9 
f'g = 500 p. s. i. p= 0.0034 and j=.91 

As = 510 x 12 = 0.11 sq in 
20, OOOxO. 91x3 

Use 1/2" OJ ,spaced 3xthi cknessodfslab = 3x4=12" 

becausethe actual spacing that was needed for As=O.ll was 

greater than the allowable 12" 

Long Span 
------------------

Center Half 
----------------------
max Mix·; 19.2x 
..... "'10-it f, 

As sumi ng 1/4 

Fi ve proo·fing 

Short steel diameter = 0.50 

To center of gravi ty of long steel =<;) .12 

t -d= 1~37. 

4 - 1.37 = 2.63 

11 ; 

R = M . 
. bd2 = 393 x 12 = 57 

12x (2.63 )2.' .. ,; .. 
fs = 20,000 p.s.i. 

f" = 485 c 
• I,. \. •••• 

J=.9!{) 

As = 393 x 12 = 098 
20,000x.915x2.63 

Use ~4 rounds, spaced 6" c.to.c. 

·t;~: ",' 
:.: .' 

The moment = 393 = 196ft i.e. one half as much bending moment 
2 

s - 4 
continued 

Steel 
Short span:· 
----------------------
Center half 
1/2" 0 @ Sl! 

End Quartens 
1/2" ¢ @ iJ;2" 

Steel: 

Long span: 
--------------------
Center half 
1/4 rounds @J t 

End Quarters 
1/4 rOD nds @ 

7" tl" 9" , , . 

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

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



Clear span 2f't-5 " 

L.L. - = 40 

D.L. ;!;;) 50 -
Plaster = 8 

Flooring =~ 
p. s·l· w =1111)6 

-
x(~= -M= 116 363 f't -lbs 

( 2' 
v= 116 x~5 = 290 lbs 

dm = 363 x12 = 1.6 L 4" 
12x 157 

d = v 290 L 4" 
12xO.9x40 

Theref'ore use t =4" with 

Asc= 3pi3x128 '- =.08 
Z e, OOG:x:D. 9x3; 

-9-

',' 

: ::~ .. 

u= 290 
1.18 x 0.9 x·3 

Use 3/8 in t with~s= 10 in.c.to c. 

,,--- - - ~. - - - - - - '""" 
\- , . ,;...J' 

I 

=66Ll00 
O.K. 

S -5 

", .... 

t=4 

3/8" P @ 1 
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Assume 12" beams 

Clear span of s-6=9ft-2 in~ 

L.L.= 40 P.s.i. 
D.L.= 50 
Plaster= 8 
Floori-ng 18 

116 

tl'li:= L x 116x9.2
2 = 980 ft- lbs 

10 2 
,- M=--±- 116 (9.2 10~67 2= 120 e ft- lbs 

10 ... ~'-' (2);::; 
Max V = 0.6xl16x9.2= 640 lbs 

dIn =Y ~= 
Rb 

dm= 1200x12 = 2.7 
157x12 

= 2.8 

dv = ~ = 640 = = 1.5 
bjv 12x.875x40 

Use t= 4 tf (d= . 3") 

As = _~1~2..;;.0...;;0~-..".~-:-:::-_ 
20,000xO.860x3 

2 
= .22 in 

ft 

2 
= g bl~ ... ,. 

in. 

Try 3 m 
8 r spacing = 0.1105 = 6.1" . 

0.918 

Use: 3/8 9 @ 6" (Alt. Bent) 

Check for bond u = V = 
ZOjd 

640x6/12 =1047100 
1.18 x.875x3 

Therefore. use speciale. anchorage 

g~ . 2 
Temp. As = g'1r25 bd 1/12 =0;0025x3 = O.0075~· 

in. 

with G;110q s= --= 
0.0075 S= 1811 • use 

S £-:6 

t= 4 11 

Temp. reinf. 

=1"3/8 d @ 18" 

.I 
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Clear long span: 14.5rt 

Clear short span :11.8ft 

Since 14.5 _'1.5 the sl@,) has: to be two way 
11.8-

reinforced. 

L.L. = 40 
,D. :p.. = 50 
Blaster = 8 
Flooring = 6 

w= 104 p.s.i. 

= ( 14.5 -O.5)x 104 = 76 [ 
( 11.8) P.s·a· 

Wl = 104-76 = 28 P.s.~. 

Short span 

Center Half 

2 -M = 1/8~76 x(11.8 9.75) _ 1 100 
. (2) 2 - , . 

tM = 1/10 x 76~ (11.8) = 1,060 

for 

for 

d= 

d= 

fe' = 0.40x2000 =800 p.s.i. 

R = 131 and j= 0.875 

fc = 0.45x2000~=900¢ p.s.i. 

R= 157 and j=O.866 

\" -7'11::c:0::-:O~x~1~2 --=-=----=-2 • 6 
157x12 

1 060x12 
131x12 

2 9 = • 

t=4" ( d= 3 If ) 

A1s -= __ M __ 
fSj.d 

Use 1/2" ~ 

= 1100x12 _0.25 
20;OOOx866x3 

spaced' 8" c.to c. 

and 

and 

fs = 20 000 , 

fs = 20,000 

s- 7 

p. s. i. 

p.s.i. 

t=4" 
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End Quarter.~ 

Here the lJIi s reduced 50;b 

Therefore M = 550 fh .. -lbs 

. 
R~ dM2 ~ 550x12 

bd12x9 
61 fs = 20900p.s.i. 

fc. = 499 p. s. i. j=.91 

As = 550x12 
--~~~~~~=---20,uOOxO.91x3 

0.12 sq. in. 

Use (~1/2 It ¢ ·spaced·· 3xt = 3x4=12 bE!cause the 

actual spacing that·was needed for 

As=12 was greater than the allowab le 12" 

I::. eng Span 
--------------------

Center Half' 

:::: max M =1/10 x28x(14.5) =588 

Assuming 1/4 P steel we have 

Fire proofing 

Short steel diameter 

ft-lbs 

= 0.75 

= 0.50 

T9 center of gravi ty of long steer<:-·=. 0:~12 
t -d = 1.37 

Therefo~e d= 4-1.37= 2.63 

Ri= M 588x12 
bd2 = 12x(2.63)~ = 

fc.= 610 p.s.i. j 

As = 588x12 
20,OOOx.897x2,63 

65 fs 
=.897 

_ 0.15 

_. 
- 20,000 

\.Ase 1/4 roungs,. spaced 4" c. to c. 
" 

p.s.i. 

S - 7 
continued 

Steel: 
----------

Sh.ort span 
--------------------
Center Half 
1/2 'JP @ 8 lie. to c 

End ouarters 
1/2" (q) 12 "0,. ,to 



---- ,"\;/~ 
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. End Quarters 

.The moment = :. ::"~588 =2.g4 ft-lb :b.e one half as 
2 

much bending moment.as the mid Nsection , and the 

di stance centel' to center of the 1/4" reinforcing bars 

may be increased to 5,6 and 7 inches. 

, 
• 1 

f 
I 
! 

S - 7 
·continuedd 

Steel: 
------------

Long span 
========= 
Center ha] f 
1/4f@ 4 t'Q; to 
End guorters 
1/4 cp @ 5 ~'6 : 7 , i 
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Clear long span : 19-0" 

Clear short span: 14ft-7t! 

Since l~ft~O~f is(.'equal about 1.5x14.6, the slab 

may be one way rei nforced 

1.1. = 40 p. s.Lf 
D.1. = 62 

Flooring6 

Plaster~ 
. 116 p. s .. i. 

12 

v= O.5xl16x14.6= 850 lbs 

. dlfi = 1/2050x12 __ =_.;?_!.-96 in. 
V 131x12 

d v = 850 
12xO.875x40 . 

Use t= 5 in (d=4) 

2.1 in 

J:) • .:J o 

-t- As = M = 2050x12 O <Z4 1n __ O' OC)~ • .:J 
.v 1,-,:- c.' .:Jb_l.n 

= fsjd 10·,000xO•875x4 ft in. 

Use liz in9 with spacing = 0.19 = 6.5 use 6 in 
. 0.028 

850x 6 
check for bond 11 = 12 = 77Q.OO p.s.i. 

1.57xO.·875x4 

Temp. As 

wi th s= 

= O.0025bdx 1 O.0025x4 =OOlin2 •· 
12 = in. 

0.11 
0.01 

Therefore s= 18" 

1/2 " rI. W1' th 6 . 'jJ s= l.n. 

O'k l. 

---- -- -. ------

'.~ H 
10 10" '-'-- . 

S - 8 

t= 5 in. 

Steel: 

1/2 ¢ @ 6 in • 

Temp As: 
I' 

3/8.1@ 18" t )"; c. 0 
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Assume columns 24" Design of 

Clear span of B! = 12ft - C in. 

L.L.+Slab = 5.25xl16 = 610 

Assume stem = lOx9.5 ='2:·99 

9.5 ft 8" brick wall = 762. 

1<A1.461~ 

2 ~MF 1461 (12.5 x 3.8 ) .;_ 12300. ft. -Ibs 
8(; \ 1-,1. - -2 

+M = ~ x 
10 

(12.5)~ = 22900 ft.-Ibs 

-M ( ext.end) = _l_x 1407x(12.5)~= 19000 
12 

.Max.V = 0.6 x 1461x12. 5 .=11000 Ib s 

(ext.~ V 0.4 x 1461 x12.5= 7,300 Ibs 
I 

b=6xt = 24 b:>. = 10 II 

d=m = 

22900x12 = £).3 
131x2A. 

19000x12=12.0" 
r57x~ 

r1 . = _V_= =.1.;::..06=..0=..0=--__ = 9, 8 v 
~ bjd 10xO.9x120 -~" 

Use 10"x14" ( d=12" ) . 

. -As ( 1 stInt sup.) = 12300 x 12 = U. 6 
20,000 x 0.9x 12 

As = 22900 x 12 - 1 " . - .'" 20,000 o c 12 x .... x 

19000x12 1.0. 
20 000 x 0.9x12 , 

~ As (ext. end) = 

max. u = __ ~V ____ 11000 =136 . 
lOjd 7.85xO.9x12 p.S.l. 

ft. Ibs 

Therefo~e use 4 - 5/8 ~' ¢ wi ~h sJ?ecial anchora.?e 
v= V = 11000 livv~OO p.S.l.) 40 weneed stlrrups 
·u;:;:hi;i'l-=-· 10xO.Ox12 

beam Bl 

. 

10" x 13.5 
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Design of stirruT)[, 

Using 3/8 0 U s = ~As f~ = 2x .1105x20, OOO=44~O 

Max s= O.6d"= 0.6x12 = 7 .• ~ use 7 11 

Interior End:s= S 4420 
~...,....",~~--< 7.4 " use 7" ,- vb"" (100-40 )x10 

To find the point where we don!:t need stirrups: 

x=6.25x 60 = 5ft 
100-25 

Exterior End: s= 4420 17~3 use the max. 7. 
t66-40)x10 

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

x= 6.25x 26 "-3.25 
66-16.5 

PlaCinrr of 3/8 0 U: 
Exterior End Interior End 

_. 

1 @ 3" = 3" 1 @ 3" =3 ~' 

5/6 © 7" 35" 8/9 @ 7" = 
38" 

= 3ft-4 II 

I 

6.,ZS 

56 " 
59" 

Location of the points at wRich steel may be bent: 

/ //LJ '4-// '.' 

Detailing of 

Bl . 
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Assume columns =24" 

Clear span of B2 =3.8ft 

L.L:~ slab =5.25xl16=610 

Assume stem = 7.5 "xlO""= 78 

10ft of 8 II bri ck wall = 800 
w 1488 

-M =_1_ x 1488x(12.5 3.8):d 12300 ft -lbs 
8 ( 2 ) 

2 130 ft-Ibs , 
Max· V =0;6 x 1488 x3 .. 8 = ~370 lbs 

dm = V 12,300 x 12" 
157 x 10 

dm =[/0.6 x 1488 x 3.8 
10x.9 x 120 

= 9.7 11 

3.12 

Use 10 "x 1211 (d=10") 

II 

. A ( 1 ~ It) 1°300xl~ _0.82 -" s s~. n ere sup. = I"J _ 

20,000xO.9x10. ~ 

As = 2,130 x 12 
20 000 x (J.9 x 10 , U.142 2=3 d = 0.22 

T fJ 

,~.,. 

= ;'"V 2370 41.8 1.!l = = 
rOj"!. 6 .29xO. 9x 10 

u = 0!4 x 1:488 x 3.8 
106 < 150 p.s.i. 2.36 0.9 10,) = x X 

'7se 2-3" rh 
ST 

with speCial "anchorage 

v v= "=_ .... _ 2370 = 26.3 < 40 p. s. i . . '. we 
bjd 10.0.9 x 10 

.~ 

don't need 
stirrups 

B <:; 

10"x12 II 

Steel· 

2 -3 II J25 
8 

. wi th speCial 
anchorage 



-18-

Assume column 24" 

Clear span of B 3= w2 . .51!t 

L.L. Slab = 3x~04 = 312 

Assume stem = 10x7 = 73 

9 ~ 5. ft of 8 '.' brick wall = 762 
w 

1047 

- .~ = 1-x1047· x(12.5)2 = 10,200 
16 

ft- Ibs 

.:f: : 

t11 = Lxi 047· x(12.5)2 
8 

= 20 400 ft-ti;s· , 

V_ = o. 5xl04,( x12. 5 =6,550 Ibs . 

d m = ~20400X12 = 
24x131 

8.8 in. 

d 

d-m = 10200 x 12 8.8 in. 
10 x 157 

= 6,550 = .. 6~1 in. 
10x.9x120 

Use 10"xll" ( d= 9") 

- A = 102000 x 12 0~75 sq in. s 20,000 x 0.9x9 
t As = 20400 x 12 1.51 sq. in. 

20,000 x 0.9 x9 

max u - 6650 - 147 
5~5xO.9x9 

IDherefore use 4"';~" f wi th special anchorage 

vV ~_--= 
bjd 

6550 - 81 p. s. i. / 40 0'0 we need stirrups 
10 x· O.9x9 

I 
. I 

Steel: 

4-7 II ,0 
(3 

with special 

~nchorage 
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Design of stirruns 

. Using 3/8 ~ U .. S= 2Asf-S=2xO.1105x2o.,o.o.o.= 4420. 

Max. s = o..6xd = 0.6x9= 5.4 use· 5" 

End s::: 4420.:: =10.6 therefore 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 

PlacinQ of 3/6 ~ 

1@ 2" =2" 

10. @ 5" =50. 
11 52" 

Location of pOints where the steel may be bent: 

Detailing. 
of B-3 



Assume columns = 10"x24" 

Clear span of B4 = 9ft-51! 

L.L. Slab = 10.2xl04=1060 

Assume stem = 10"xll" =115 

8ft of 8" brick wall = 640 
w =1815 

-20-

- 1.1 = 1/8 x 1815x(9.42 10.1)2= 21,500 ft-lbs. 
. ( 2 )'"'2 

~M = ~/10x 1815 x(9.42)2 = 16,100 ft-Ibs 

2· -M ext. end=1/24 x1815x(9.42) = 5,960 ft-~9s 

Max V = 0.6x1815x9.42 = 10,200 lbs 

V = 0.4x 1815x9.4~= 6,8~0 lbs 

Assume b= 10" 

d- ~~ i 21500 x 12 - 12.8" --m 
·157 10 x 

<Iv = 10200 = 11.0" 
.10xO.9x120 

Use 10 x 15 (d=13") 

- As (1st inter. 

t As 

- As (ext. end) 

max u = Jl ~ 
Lojd 

= 

sup)=.21,500 = 1.10 
29,000xO.9x13 
~ 

= 16 100 x 12 = 0.83 .' , 
20,000 x 0.9x13 

= 5,960 x 12 . = 0.31 
20,000 x 0.9x13 

0.4x1815x9.42=106 L150 p.s.i. 
5.5xQ.9x13 

Therefo~e, use 2-1," ¢ , with specialeanchorage 
8 . 

v_10,200 = 6~ p.s.i. we need stirrups 
"TOxO.'91I3' 

V= 6 830 = 58 n s i , .' . . 
10xO.9x13 

B-4 

B - 16 B' - 17 , 
and B - 20 

10"x15" 

Steel: 

2-7 " .¢ 
8 

ith special 

ancho.rage 
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Desing of stirrups 
================== 

Using 3/8 0 U S= 2xO.ll05x20,OOO==4420 

Max s=().6d= O.6x13=7.8 use 7" 

Interior end : s= S = 4420 =9.4 use 7 II 
vb (87-22) 

To find the pOint where we dont need stirr~ps: 

x= 4. 75x(87-40) = 3.4 ft. 
(87-22) 

. Exteri or end 
. s=i42 0 

(58-40)x10 =24 use7" 
To find the pOint where we don't need stfurrups: 

x= 4.75 x (58-~=2 ft 
58-14.5 

5&t~ __ 

40 

Plasirtg of 3/8 . ¢:U~c 
Exterior End Interior end 

·1 I!JJ 3 11= 3 1:. . 1 \:.JJ 3 II. =" 3 If 

3 0 7" :::21 .. f~i2 0) 7 11 =35 
4 24" 6 3dl! 

Location of the points where we have to 

I 

17.r 

bent the 
~,: ... 

Detailing 

of! B~ 

>1 

87 

steel: 
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Assume columns 24"xlO" 

Clear span of FB 5 = 14.5ft 

L.L. + Slab =104x6 . 116 x5 

Assume stem = 10x12 

9ft. pf Sll brick wall-

=1204 

=1.25 

= 762 
2091 

- M = 2091 x(14.5)2 = 27,500 ft-lbs 
16 

+M = 2101x(14.5)2 = 55,000 ft-lbs 
8 

V = O.5x 2091x14.5 = 15,200 lbs 

d-m = ~ 27,500x12 = 14,5 in. l..L /_1 

157 x 10 

. d+m = 55,00Ox12 . - 12.5 in. 
131x(4xsj 

~ = 15200 14.1 in. 
10xO.9x120 -

Use 10llx16II (d= 14.5 11
) 

- As = 27,500x12 1.27 2 in. 
20,OOOxO.9x14.5 

As = 55 000 i12 = 2.54 , . 
. 2 In. 

20~000 xO.9x14.5 

max u = -=1=52~O~0~~~ =[i150 
SxO.9x14.5 

O.K. 

Therefore use 4 - 1" CI wi th special anchrage 

v= 15200 = 116/'7/40 • :. we need stirrups 
10xO.9x14.5 

'. 

B 5 

10!.! X 16" 

Steel: 

4-1" tJ wi th 

special 
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Desi~n of stirrups: 
=£~================= 

I, . 

Max. s=O. 6d=0. 6x14. 5=8.7 use 8" 

End s= 44~O =5.8 use 5" 
(~16-40)x10 

To fnhd the point where we don't need stirrups: 

x =7.25 76 = 6.33 use 6ft -4" TO find the point 
116-29 

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

, 8=8: 
v= 4420 

8x10 
55.2 p.s.i. 

then z = 6.33x (76-55.2# 1 7 =1'-8~ . - -' 'j..,... 

116 p.s.i, 

Cll-rve of 
,Max. Shears 

. 76 . r.. 

Placin~ of 3/6 0 U 
1 i.W ~"= 2" 
2 01 5" = 10 II 
8 (J 8" = 64" 

. ,:Lll 76" 

Z 2$"' 

Location of points where the steel ~~y be bent: 

/1 
I' 1'1 

J 7 /!....s \.. -
~ , 1/ 

r L 3 ho~~ of ' a I I 
!Ii 

: ~2-_/npl3t L 
-;tL 

l ZI_O" J 
. "":"1 

l4~/"ll ~'-ZN ... 

40 

: 
.1 

~ 

29 

etailing 
of' B5 



Clear span = 14.7 

L. L. -t ~ Slab = 116 x 5.4 = 625' 

Assume stem=10x10 = 104 

9.5f't of' 8" bri ck wall=76~ 
w =1491 

- M = 1491x(14.7)~ = 
24 

f1!rM .:;;J ... 1491 x(14.7)2 = 
8 

v= 0.5x1491x14.7= 

C\,= 

13300x12 
157 x 10 

\/40 , OOOx12 
r131 x 4 x 6 

= 

11,000 10.2' . 
1 0x O.9x120 

13,300 

.:1.0 000 - , 
11,000 

10.1 

12.3 in. 

in. 

Use 10"x14 " (0 = 12.5") 

-As = 13 ~300x12 
~O, OOOxO. 9x12. 5 

0.71 

As = 40,00Ox12 2·1 
20,OOoxO.9x12.5 

-24--. 

ft-lbs 

ft-lbs' 

lbd 

max u = ~l~l~,~O~O~'O~~~~ 
6.3xO.9x12.5 

abtbUt 150 O.K. 

--yo--

J 

t 
.... CP. 

Theref'ore use 4-1" ? bars Vii th special anchorage 

v= 11000 - 9iP-x.j4DJ p. s. i. 
10xO.9x12.5 

Therefore we need stirrups. 

.j 

) 
} 

~ 

~ 
L-

B - 7 

10" X 14" 

Steel: 

4-1" ¢ wi th 
. special 
anchorage 
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Desing of stirrups: 

Using 3/8 ¢ U S= zAsfs = 2x9.1105=44:dO 

Max s= ·O.6d = O.6x12;5 =8.1 use 8" 

End s= 4420 -7.5 use. 7" 
. - ( 98-40 )xl0 
To find thg pOint where ~eedon'tneed stirrups 

x= ft 

To find the point where the max s may be used ,at first we 

find the v corresponding t9 s=8 

v= 4420 5·5 
8x10 

then x = 43x7.35 
73.5 

= 4.3 ft 

5S 

Location of pOints where the steel may be bent 

k ;2!-I/.'" r . > ----

Detailing 

of B-7 

ROGAZIGI UNI\tEI1SiTESi KUTUPHANES, 
\ I 
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Assume columns 24" 

Clear span = 8ft-0~b. 

4ft o:f. 8" Brick 1,w:mll=320 

5.5 of windC9JY = 55 

Ass. 8x8 beam = 
w = 

67 lbs per 
442 

-M =442x (8 9.2)2 
10 (2 rz = 3,300 ft-lbs 

t M= 442x82 = 
12 

2 2'6:0 . , ' 

va O.5x442x8 = 1770 lbs 

33 00x12 
8 x 157 

= 5.7 in. 

ft-lbs 

dv _. 1770 = 2.1 in. 
8 x 0.9 x 120 

( "-6± 
II 

Use 8" x 8 11 ) - 2· 

r-:As = 3300 
20,000 x 0.875 x 6.5 

As = 2260 
.20,000 x 0.875 x 6.5 

= 0.3. 

,0 - ,Ii,! 

foot 

Max u = _---:1=-7:-7;...;0::.-:---~--~-=- 132 L 150 p. s. i • 
2.36 x 0.875 x 6;5 

Therefore use 3 h 3/8 P with special anchorage 

v = 1770 = 39 L 40 p. s. i. 
8xO.875x6.5 

Therefore we don't need stirrups 

./ 
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Columns 24·" 

Clear span of B-9=7f·t-O" 

4 ft of 8" brick wall = 320 

5ft5 of window· 

Ass·. 8" X 9" beams 
w 

= 55 

= 75 
450 Ibs per foot 

- M (1 st int.sup) = 450(7'(13.5 2= 5 900 ft-Tbs 
8 (R G. ' 

+ M . = 450js:'l7't.3:!:)2 210 ft-lbs .-- --... ~-;.r' , 10 ~ i; )~. 

-M(ext. end) =450 x72 = 1,380 i'it::;lbs. V=O.4x45·0x7=1260 
16:-< 

Max V = 0.6x450x7 = 1,890 

d­m = 5900 x 12 _ 7.49 
157 x 8 

d = 1890 
. v --8~x~O-.~8~7-5--x--l~2~O = 2.25 

7se 8" x 9" (d=7 J: ) 
. ~ 

~ As (1st. Int.sup.) = 5900x12 

B 9· 

·B-21 

As 

20, ObOxO. 875x7·;5 

= 2210x12 
20~OOOxO.875x7,5 

O .- 3 1" 0 .59 . • 21 -;r As = 

WAs (ext. end) = 1380x12 _ 0.13 
20,000xO• 87 5x7.5 

max u = 1260 
--"'---'------~---,-,--= 

3.14xO.875x7.~ 

1" rh Therefore use 3- 2 T 

61.3 Ll00 O.~. 

v= V = 1260· = 24 L 40 p.s.i., we don't need stir ups. 
bjd' 8xO.875x7.5 

" I; ,I 

~7r-

::z./" 

\ 
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Clear span = 13 -6" 

L.L.+ slab = 5.8xl04 =603 

Assume stem=10"xll 115 

9.5 of 8" wall 762 
. ~1480 

~M = -1480 x ~1~.~~2= 19400 ft-Ibs 
8 

tM = 1480 x . (13.5)2 = 26 900 ft-Ibs 
10 

, 

~M = 1480 x (13.5}2 
12 

= 22 400-, ft-Ibs 

Max V = 0,6 x 1480 x 13.5 = 12,000 lbs 

V = 0.4 x 1480 x 13.5 = 8,000 
bx t= 24" ;(;-ti15' = 10 

d m = 26,900 x 12 = 11.4" 
131 }:: 24 

d':-:m = 22,400x12 = 13.1" 
157x_10 

dv = 12,000 = 11.1" 
10xO. 9x120 . 

Use 10"x15" ( <1= 13.5" ) 

( 1 st ) -As Int.. sup. . = ~71~94~0~0~x~1~2~~~_= 9.96 
20,000xO.9x13.5 

As = = 26900x12 = 1.33 
. 20, OOOxO. 9x13 • 5 

- As (ext. end ) = 22400x12 == 1.11. 
20,000xO• 9x13.5 

end u = _84:~ ___ O_0....;..O_P ______ = 93~.'3. ~u= 120g0 
7,06xO.9x13.5 7.85xO.9x13.5 

= 126 p.s.i. 

3" 
Therefore use 4 - 4 ? with special anchorage 

v= 12,000 = 99 p.s.i. 
10xO.9x13.5- we need stirrups 

•. ' .in the whole beam 
v= 8090 = 66 p.s.i. 

10xO.9x13.5 

B1Q. 

10" X 15" 
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Desing of stirrumps 

Using 3/8 ¢ U 8 = 2Asfs =2x.ll05x20f;000=4420 

Max s = 0.6d = 0.6x13.5=8.1 use 8" 

Interior End: s= _8_# 4420 '~:;.9~J03 
vb (99-40)10 = 

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

x=7 • 75 x 59 = . 6 .16 8-2 " 
99-24.75 

Exterior End: s=442 0 
22xl0 20 use the max. s=8". 

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

x=7.75 x·26 _ 4.07 
66-16.5 

4ft-l" 

95 

40 

Curve of 
max shears 40 

Plasin~ of 3/8 ¢U 
Interior Endl Exterior End 
1 ~ 4 11 = 4 '! 11 Iii} 4" = 4 11 

9 (dj 8" =7~ 11 .J2. GJ 8" = 48 11 

10 76" 7 52" 

Location of points where the steel may be bent: 

/ " 2,-1 
flooK /-~" 

3 /.-/" 

/ 

I Detailing of 

B 10 



Clear. span = _8ft-9" 

L.L.+ Slab =116x3~25= 377 

Assume stem =5 "x8" = 42 

· -30-

-r--~--------------~ 

9.5ft of t3 II bri ck wal1762 
w = 1181 

j 

" 'a 
-1;1 = 1181 x(8.75) 2 = 5,650 ft-lbs 

--.>fI • 
.'I,;...._---I----"~ 

l6 

+M = 1181:k(8.75)~ lli:lj.15 OOftb lob s 
8 

v = 0.5x1181x8.75 =5,170 lbs 

d­m = 

= I 11300x12 
(4x6)x 131 

= 6.6" 

1/f-~5+, ~6;;:;..5~0~x~12~__ = 7..4" 
~ 8x187 

V= 5170 = 6.0" 
8xO. 9x1~U 

U se 8" x 9" (d = 7. 5 ) 

-As = 5650x12 = 0.5 
20,OOOxO.9x7 • 5 

As = 11300xlB = 1.0 
80,000xO.9x7.5 

u = 5170 = 150 p.s.i. O.K. 
5~x5.5xO.9x7.5 

b'= 8" 

Therefore i" , use ;:, wi.th s:geci al a,nch. 
8 

v=_V __ = 5170 = (~6p.s.i. 7 40 
bjd 8xO.9x7 .5 

Therefore we need stirrups 

B-l1 

8"x 9" 

Steel: 
7" 

;:, -t; rf 
with spec. 
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Using 3/8 ¢ U s= 2xO~01105x20,OOO=4420 

Max s= 0.6x7.5 =4.5= 4.5 use 4" 

End s= 4420 
-~( =9::-:6:;'--"":"'"2-:-4'") -x-' ~8-

\ 

10. use 4" 

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

x= 4.38 x ( 96-40)= 3.4 
(86-24) . 

Curve of max shears: 

1@2"=2" 

2 @ 4" =36" 
10 38 " 

40 

Location 9f points where the steel may be bent: 

! 
, I 

Detailing 

of B i+ 11 



-32-

Assume columns 24 "x10" 

Clear span of B-12 = 14 ft -8" 

L.L.+ Slab = 104x10.~5 1120 

Assume stem = 19x15 = 156 

9ft of 8" bt'i ck wall -= . 762 
2,038 

::!::M = 2038 x ( 14.7 )2 = 36,700 ft-Ibs 
12 

v= 0.5 x 2038 x 14.7 = 14,950 lbs 

d- = j36J 700 12 m ) x = 16.8 10'x 0.9 x l~u 

dy = 14950 = 13.9 in. 
1 0x O.9x120 

Use 1011 x 19" ( d=17. ") 

As = 36,700 x 12 =.1.44 
20,OOOxO.9x17 

u = 14950 
6. 28x O• 9x17 = 155 

in. 

. :;;:; ln 

Therefore use 4 - 1" ¢ (alt. bent) wi th speci al anch. 

v= 14, ~50 = 98 p. s. i. 7 40 
10~O.9x17 

Therefore we need stirrups 

B-12 
B-15 

B-18 
B-19 
B-21 

10"x19" 



,.;", 

-33-

Design of stirrups 

Using- 3/8 ;b U S = Asf S = 2xO.ll05x20,OOO=4,420 

~ax. s = O.6d = 0.6x17 =10.2 use 10 in. 

End s= S = 4420 -7.46 use 7" 
vfb (98-40 )xl0 

To find the point where we don't need. stirrups: 

x=7.4x58 0.85 
98-24.5 

use 5ft-llI! 

Now to find the potnt where the max s may be used, at 

first we find the v corresponding t9 s=10" 

v= 4420 
10xl0 

= 44. 2 p. s. i . 

z= 7.4x 198-44) = 5.5 
( 98-24.5) 

98 

Placing of 3/b Ed 

1 @ 3" = 3" 

9 @ _ 7" =63" 

1 @ 10 =lU Il 

11 ?6 

I I' 3 -8 

! , 

:24.S 

U 

3~9" 

Detailing of. 

B - 12 

. i 
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Assume columns 24" 

Clear span = of B-13= 9ft-2" 

L.L.+ Slab = ~16. 
4ft of 8" Brick wall=320 
5.5 of window = 55 
Assume 10 x 6 shm = 63 

'll .. r.:-rl~_-----Jl 
w = 854 

- M = 854 x ( 9,2 
8 

..;;....!...;-,,--.....:::.8)2 7,900 ft-lbs 

( 2 )2 

+]/1= 8?-4 x (,9 .. 2 )2 
10 

= 7 ,400 ft-lbs 

v= 0.4x9.2x854 = 3,800 lbs. 

Max V = 0.6x9.2x854 = 5,70,o.i.Y':. lbs • 

d­m 

= 

= V 
7 900x 12 = 7. 8 
10 x 157 

570.0 .~. 
lOx U. 9 . x 12 ° - 5. 3 

Use 10"x10" '(d=8") 

. J.~.~: 8 

in. 

in. 

-As = 7,900 x 12 
20,000 x 0.9 x 8 

0.66 sq. in. 

As = 7,400 x 12 - 0.62 sq in. 
20,000xO.9x 8 

max u = 3800 = 132 
4xO.9x8 

" ·/0 

Therefore use 4-1/2" squanegwith special anchprage 

v= V 
bjd 

5700 i57~i...l80 p.s.i.'.:::::s 40 
lOx\D.9x8 

v = 3800 
10xO.9x8 

- 53 , 40 p. s . i..:::::-' 

Therefore we need stirrups in both sides. 

B 13 

B - 6 

101tx10" 

Steel 

4 -1/') " (;.J squares 

with special Stl, 

anchorage 



, 
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De~ign o.f',;;s,tirrups 
------------------------------------

Using 3/8 J6 U s= 2xO .l:105x20, 000=4420 

Max s= 0.6x8 = 4.8 use 4 

Interior end : s= 4420, = 11" use 4 " 
(80-40)xl0 

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

Exterior end: 

x = 4.6x(SO-40)= 3ft-9" 
60 

s= 4420 = 34" use 4" 
(53-40)xl0 

To'find the point where we don't need stirrups! 

x= 4.6x(53-40) 
(53-13 ) 

13 

4." 

Exterio 

1 @ 2 

4 @ 4 
55 

30 

Placin~ of 3/8 P u 

end 

= 

= 

Interion 

2" 1 

is 11 
lS" 12 

, " 4-- [] ;. 

@2 

@4 

"" 1.5ft 

end 

= 2" 

=44 
46" 

Detailing of 

B-13 

$0 



Clear span = 8ft-0 :pm.. 

4ft of 8" Bri ck wall =320 

5.5ft 9f window 

From slob 8-5 

Assume 91!x9 t! 

= 55 

=290 

= 85. 
750 

-36-

~v. = 750 x(S 9)2)B = 5600 ft-lbs 
10 ( 2 i:;; 

XS
2. 

1'1= 750 
12 

= 4,000 f't-lbs 

v = 0.5x 750 ~ 8 = 3,000 Ibs 

dm = vi 5600 x 
9 x157 

12 = 6.9 in. 

~ = 3006· --3.2 in. 
9 x 0.9 x 120 

Use 9"x9" (d=7 ") 

5600 12 2 -As = x 0.53 in 
20,000xO.9x7 

As= 4000 x 12 - 0.37 
. 2 In. 

20,000 x 0.9 x 7 

use 2-5/8" f() 

,-

v= ·3000 ._ §~ -;140 use 
9xO. gx7 . 

p. s. i. stirru,s 

B-/4 

91lx9" 
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Desirrn of~stirrups 

Using 3/8 tJ U 8=44 20 Ibs. 

l~ax s= 0.6x7 = 4.2 use -4" 

end s= 4420 34" use 4 11 

13 -x 10 

To fimd the point where we don't need stirrups. 

53 

x= 4 x (53~40) = 1.3 
53-13 

Plasing of stirrups: 

1 ~y 2 

4 @ 

5 

... 11 = .., 
4 =16 

18 " 

~ ... ~'" 
.. L 2; t2 - 58 "¢ .... J .f7 . 

1'3 

, " 
_~;'-S~ 

r
etailing' 

B-14 
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Span 2 .4ft " 

9.5rtopf 8" brick-wall = 762 

12x27 " beam 
w = 

=" 338 
1100 

-M = 30000x2.4+1100i(2.41~= 75000 
(2)r-

v = 30,000 + 1100x2.4 =32,640 lbs 

75000x12 
I~~~~----~= 21.9 .157 x 12-

32,640 
12 x 0.9 x 120 

= 25.2 

Use 12x27" (d=25. 5 in.) 

ft-lbs· 

A = s 75,000 
20,000 x O.~ x 25.5 = 1.96 

u = 32640 
-1110.9x25.5 

~ 130 L- 150 p.s.i. 

Therefore ,use 4-7 /&~=;i 
()11duij-'r:~ r?::r.~ff>(·>~_Bl. 

and use sDecial anchorage i.e. 

extend then2 bars (whi ch are • not used by the next beam as 

reinforcement) 50 diameters (44 inches) beyond the section 0 

max shear. 

-1-
v = 32640 = 118 / 40 p.s.i. . . use stirrups 

12xO. 9x25. 5 

Design of stirrups 

Using 3/8;i U s= 2Asfs = 2xO.l105x20,OOO =4420 

Max s = 0.6d = 0.6x25.5 = 15.3 

B-23 

and B-22 

12x27 " 

End s - 4420 
- -'-c -=-1=18;;:"-;::"'4~0-':)-x-l"""0 = 4.~ . . . use 4" as spacing of stirr ps 

7 "¢'_ 
/4-li . 

. r---I:- ----- -. ---- ~-- ~ 
'-- ...... -' ) - -"""' 

I . ..2 .• ~ , 
I 
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DESIGN OF GIRDERS 

=============~=====================~=========~:;;;:;~~=:~====~=~=r===:::========= 

Clear span of 6-1 = ~.4 ft . , , I and G-4 
. ',3.3 0./ 

Assume beam =~06 =208 
9.5ft pf 8" bri ck wall =762 

w = 970 
G-/ 

Rl= 970 x 9,4 + 14.950 x 6.1 = 14,260 Ibs 
2 . 9.4 

Rr = 9,790 Ibs 

M~g)= 14260 x 3.3 - 970 ~ 3.3
2

= 41,720 ft-lbs 

-11(ext .end)= ~ 
16 

x41 720 , 

M =8 x 41,720 = 33,400 
10 

= 29,900 ft-Ibs 

ft-lbs 

V(inter.en.d) =6 x 14,260 = 17,200 Ibs. 
5 

V(ext.end) =4x9 f 790 
5 

.33400 x 12 
131 x 10 

17200 
10x. 875x120 

7,850 lbs 

=17.6 in. 

= 16.4 in. 

U se 10" x 20" ( d = 18" ) 

As = 33,400 x 12 1.3 in~ 
20,000 x 0.875 x 18 

-As(ext.end) = 20,000x12 0.8 
20,OOOxO•875x18 

. 2 
J. n. 

Max u = 17200 = 125 L 150 
8,71 x 0.875 x 18 

Use 4-3/4" tJ with special anchorage 

v = 17200 = 106-r 40 p.s,i, 
10 x 0.875x 18.5 

Therefore we need stirrups 

·1 

I 
i 

10" X 20" 

L 
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Stirrups: 

~ I 

"'" ' // 

, 
" 3 -0 5. 8 
~ ~--------------~~~~~----~~------~ 
\J 

SheOlr C14f've 

1) @ 5"" ~. 
~--~=-~----~I ~ 

% P "If sfQcif1.J 

, II /-z 
~ .. , n 

~ ~ 2 - :x:/'p5 

2. '-8 " \4-~"¢ 
. ~. 

...... ~ 

8 " ff:il 

, " 
0-6 
'~ 

~/ 

I " 2~O 

r . 

: 
~ 

~\ 

"R 
78'50 

Stirrups 
Design 

for G-l 

Steel of G-l 

as in the 

sketch 
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Clear span of' G-2 =7f't-O" 

L.L. slab =116 x 3.3T~04x3.6=756 

Assume stem = 10"x9" == 

9.51'1' of' 8" bri ck wall: 

Rl = 1611x7 
2 

R~ = 7 220 lbs , 

6550x5.3 
7 

93 

762 
1611 

=10,090 lbs 

M =10,590xl.7 - 1611x(1.7)2= 15,650 ft-Ibs 
2 

.-M=8x15, 670=15.670 ft-Ibs 
8 

M =8 x 15,670 = 12,500 ft-lbs 
10 

-M =8 x15,670 = 
.16 

~ 840 , ft-Ibs 

V(int.end) =6x 7,220 : 8,660 lbs 
5 

V(ext.end) :: 4xl0,590- 8,450 lbs. 
5 

V 15,670 
157 x 10 

dv = 8660 
. ·10xO. 9x12U 

= 8.2 

Use 10"x13 " (d=ll") 

= 11 in. 

in . 

As == 12,560 - 0.82 sq. in. 
20,000xO•875x11 

-As (ext. end) = 7 840 -0 5 
, 0: • • 

20,000xO.875x11 
sq. 

. Max u:: 8450 . about 150 p. s. i. 
C.,l.../_ 

6.3xO.875xll 

Use 4-1" IJ wi th special anchorage 

v== 8660 . 
. 10 x 0.875 x 11 

v== 8450 87j; 40 p.s.i. 
10xO.875xll 
Thefr:erfn1?~use stirrups in both sides 

in. 

G-2 

I' // 
/0 x/3 



Stirrups: 

84 so # 

l'I) 

" ~ 

3/8 P 11 

-:-42-

//-4/ 1 

Shear cwr"f.le 

t<) 
I 

I:Q 

.3 @ 5';-
11 

\ . 

z~o" 4-1"¢ 

/0 1
- 0" 

, " S-CJ 

4@S " G@S" 

'V' v 

, " /-.9 

/ " 2 -is 

t\ ,. 
~ 
(,j 

86{;O 

Design 
of' stirrups 

G-2 

G-2 
Steel: 
(see sketch) 
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Clear span nf G-3' = 14.1 

Assume stem 10"23~ 150 =- 240 
144 

, 
4.S 

9. 5ft ~of 8 II bri ck wall = 762 

L. L. + slab =104x6. 7 = 696 
R ... ___ ~ ___ ~/4..!..:.L/_/_-__ ~~ 

w = 1698 

RL =1698x14.1 + 15200x9.6 
2, . 14.1 . 

= 22,300 Ibs 

RR = 16850 Ibs. 

M= 22,300x4~5-1,698x(4.5)2= 82,700 ft-lbs 
2 

-M = § x 82,700 = 82,700 ft~lbs 
8 

111 '=8x82, 700 =66,000 ft-lbs 
10 

::: .. - M =8* 82,700 = 41,400 ft-lbs 
.~ .. - 16 

V(int-end) = 6x22 300= 26,800 Ibs. , 
5 

V(ext.end) =4x16,850 = 1 3 ,500. Ibs. 
5 

d = \ 82 700x12 
m 1 0x157 

= 25.0 in 

d =. '26800 
·v 10xO• 9x120 

= 24.8 in. 

.. As = 66000x12 = 1.76 sq. in. 
,/"20,000xO• 9x25 

-As (ext. end) = 41,400x12 
20,000xO.9x25 

Max u = 13500 = 109L150 
5. 5xO. 9x25 . 

Use 4-1-
8 ¢ with special anchorage 

// 
=119/140 p.s.i. . 

= 1~11 sq in. 

R 

v= 26800 
10io. ~x25 • Therefore,we need stirrups 

v= 13500 = 60 -; 40 p.s.i. 
10xO• 9x25 

G-3 

10 "x2 '7 u 

10"x27" 
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Stirrups: 

, II 

9-2 

II 
4@IS 12 @> 4" G@fj" 

3/
8 

~ V' . V' 'Lf 
--~~~~~~--~--~----~----~--~----~------------~/3S00 

~ 

\ 

r- P, ~O'/ /-4 " ..1 I 

1 I , 

~ / : 
-W~ 4' " I I 3 ~4/" -0 

I 

.-

"' , ,I 
IS __ II 

.. 

Design.of 

stirrups 

G-3 

(}-3 
steel 

(se e 
sketcb 
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Clear span of G-5 =13.7ft 

L.L.+ slao = 116x4.6 = 533 

Stairs 2. 5x160 = 400 

9ft 9f 8" brick wall = 720 

Assume stem 10 'ix32 If =22 £l 
1882 

2.5 

:# 
/11 000 

1/.2 ' 

RL = 1882x13.7 
2 + 11000xl1.2 = 21,800 . Ibs . 

13,7 ---

RR = 14,800 Ibs 

M= 21 800x2. 5-1882x(2. 5 )~ 48,700 ft-lbs 
, . 2' 

-Mexti ,;.=.8x48700 = 24 400 , 
16 

± M=8x48, 700 = 39,000 ft-lbs 

10 

V(ext.) = 4x21800 = 17,500 lOs 
5 

V(int.end) = 6x2 1,800 = 26,200 
5 

dm = ~ 39000x12 =17.3 in, 
157 x10 

d' = 26200 = 24.2 in. 
v 1,0.0.9x120 

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

As= 3 9000x12 = 1.06 
20,000 x 0.9 x 24.5 , 

Ibs 

sq in. 

'R R 

Max u =2 ~~62~0~O _________ = 146_L-150 Use special anchorage 
7 ,85xO. 9x2 5 

Therefore use 4-5/8 ~ and a hook ~f 5/8 ¢ 
.. ;: -- -:;}'.; .~) , 

v= __ -=2;6~1=~~0~0~~ ____ -= 180-; 40 p.s.i. 
10xO .9x24. 5 

v = 17,500 = 80'7 40 p.s.i. 

Therefore we need stirrups~ 

G-5 

Use 10'tx26" 

Steel: 

4-5/8" j!j alt· 

and a honk 

nf 5/8 f5 at 

ext. en,d 

Use special 

Use stirrups 



Stirrups: 

2'~200 

/ ,J 
.2 -/ 

.. 4-@4i 

".'->.:,\ 

J '-/I 
,/ 

.. ,/ 
3 -/t} . 
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6 

11 

" " /S -6 

" 

/7S00 
/ 

Stirrups Desig 

G· 5 forl-,u.-

Steel of ((3-5 

(See sketch)" 



DESIGN OF CO LU11INS 
. r 

' •• j "-

AXial loads on column 3. from: 

B-19 
B-.L6 
B-.L5 

= l.4d50 
= 6830 
= 1.'-1950 

36730 

D.L. = .l5x84 
-"::;";:'1~44=-:;;~-

x9.75x150 = 3670 Ibs. 

Distribution 

of' I!loment to 

Column No.9 

worst conditi0n of' loading: M~53,250 f't-l~s 
P=3670x8t36730 =44070 

Assume 3,000 Ib concr~te 

e = 53~~50. = 1.2.1 Try .L5 Itx84" 
44070 "-

0.8x width = 0.2xJ.5 =3 
-7[ 

Since ~L 12.1 that means 

that in this column the bending moment 

is large enough to cause tensile stress 

on part of the cross section, i. e. the 

neutral axis falls within the section. 

Max As =0.4x360=14.4 

Try .L2-J."s9,uare bars p= 12 = 0.033 
g 360 &0 

~ - t. ~ ('.1:;;) 

m __ m-: . '~Nl '~ }I f:-:-: ,,,=, '" "iii '\,'>-A ,.c,,;:,T% 
.....:~:.!T----I_U_I-:-.. .....,'\..-~ :r 4( _ ; I , )-1-2_' i_"_._r .. ......:. ... :..-~.-J.-~ 

I o€ 24"".. I t )( 

~/2 fc 24x(4.6 ~ ) 
3 

P~4I{"/70D 

54fc (xf.2) 6. 6-60 (J.3-x) . 
x x 

17.6=0 

Design of l' 

ColUI!J.n 9 

10,..1.1,12 

6,7 

3,000 lb 

cpncrete. 

Section: 

15"x24" 

with 

l.S-l Ii 

bars 
with 

Ll-3/8 \0 ti 

@ 12" 

Alt. with 

i-3/t=. @ 
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x = 7.0 

actual fc = '14070 = 4.55 
-96.9 

fc = 10x455x §. = 3900 :p.s.i. 
7 

24x..i..5 360 :d Xl.X(15)4 =67!l--O = in. 
~2 

~2x9 = ~08 x5.5~ =3280 

At = 468 in~ 

;) 

Li. 
1= 10,OzO in-

R~ = I 10.020 =2l.4 
A = 4:68 

ec = l2~lx7.5 = 4.24 . 
RZ 2.1.4 

allowable fo = O.154x3000+0.7x20,OOOxO.033 
1+9 xO.033 

x (1+4. B4) 
l.+0. 8x4".~24 

all. fc = 8507 418 O.K. although we have a very small 

increase of moment due to the loads of. B-l9 and B-l6 which 

are eccentric by 2..:..1"· 
2 

Design 

:9f col. £) 

continued 



co 
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AXial loads pn column 4 from: 

B-13 

B- 3 

3800 

6550 
19,350 

Use 2000 lb. concrete 

Min.As = 0.OJ.x3:L~ =3 • .1.9 

14" 

Use 6- 7 ~ 
~ 8 
t 

p = g .. 3.61 
--3~1'::-9=-

p= 319 (0.82x8,000 20,OOOxO.Ol13) 

P= :L80, 000 II all. 

- 0.0113 

The worst axial loading is on the column of basement floor" 

for which we have a permissible reduction of 40% of load 

qccording.to the Building Code. 

6xl0350 x 60)= 37200L- :L80,000 
lOO 

O.Ke' 

Gglumn 4" 

3,1 

:3,000 Ib 

concrete 

6-1" r;t wi th 

twin ties 

J. r;t @ 1.2" 
4 

Since it is more thqn 4: times as strong as re\l.uir'ed for dir ct 

load it is unnecessary to. investigate for B.M. 
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Axial loads on colU!:ln 8 from: 

B-14 = 3,000 

B-13 or B-6 = 5,700 

B-b =15,200 

~3,800 lbs 

Dead load = 10x~Ll xl.O x.L50 =2500 ,lbs 
.1.'14 

p = 23900 + 2500 = 26,400 Ibs 

M = 27,500 ft-lbs 

,r 
e = _..::2:....;7-Jf....:5:;..:0:;..:0::..:x;.;:,;.l.=:2=.." ..--.:: ___ =J.2. 5 

~6,400 

Try: :lOll x24" column'; 3000 lb concrete 

iiIax. As =' .;04x240 = 9. 6 

t.:olumn 8 

5 ,2 

'l.0"x24" 

l.2-l." ~ 
. 12-]." ~ 

Bars .Pg 

2.4" 

1/2 f' c24x ( 7 • 5 + x 
3 

12xO.78= 0.03~ 
240 j9 

~ 

~ 
~ 

~ \0 , 
~ :-.c 

---~--~ -,--
"~"""!'!"""""" il" 

N ' . A ' 

j5.I------~~--~ ... 
26400# N 

) + 3b.1fc (x-2 )9.5 - 3Vfc (8-x)l.5. 5 =0 
x x 

; 



) 
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3630 (8-x)~ =0 

x=4.05" 

J. fc x 24 x 6.05+ 35.1. fC 2405 - 3~f 3.95 - 26,400 = 0 
2 4.05 c 4.05 

fo = ~6,400 _ = 507 p.s.i. 
52.1. 

fs = ,;l.Ux507 x 3. J~ = 4.950 
4.0b 

At Io 

-----
40 . 8 ' .I." 0 2 2 ~n x~ x = 20UU 

12 

~ x 18 x 0. (lS = I'S4. 3 
324.3 

2 
X 3 

= 760 
2700 

G 
R = 10 = 2, {(;60 

A 384.3 
= 8.5 ec' :c: 

R:d = 

p.s.i. 

.LO.S 
8.5 

all. f 
c 

, , = 0.1.54 x .. 3000+0.7 x 20,000 x O.03i';J, ,x (1.+ 9.6 ( --, 

all. :fa = 624 2 
1.1..7 

\ 

(1.+9xO.059):X: (J.+0.8 x 9.6) 

=534 p. :3. i. 7 507 .P. K. 

Design of' 

C;oluI!ln 8, 

continued 
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,- -.., / 

DESIGN OF FOOTINGS· 

Footing Base 

A rectangular ~ooting will be 

used with the rectangular column 
I, 

since we have the.chea:pest proDortion-Q 

i~ the recto base projects the sa~e 

distance beyond each column fase, 

. because these :proportions re~uire 

the minimum anount o~ material. 

Live Load 

reduction ~or 5 floors = 4O>~ 

60% 
30 

305'b for ~ooting 

There~ore design the footings for 

D.L. 

Column 

30?b L. L. 

Load =6x40400 x 30 l' 1')0 
100 = '~,' G 

Assume weieht_o~.~ooting = 3,000 

Total Load =75,720 

} /I 
~"'4-0 

o 

o 

/0% 

JO/' 

Footinrr 9, 

~I 10,11.,12, 

6,7. 
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Area .of base~ = 75,720 = ~2.6 
6,000 

e.= 4f't-0 11 b= 3f't-3 ":." 

A = 4x3.85 = 13 f't~ 

~et soil Qressure 

w= 72720 
~3 

= 5,600 lbs / s~ f't. 

'Depth by oendintLmoment 

(~.. ~ 0 (:) '( )3 c a .... c + w .a-c 
) 2 3 
~ ~ 

M=w 

Ma = 5600xO.62(lt 0.6) = 5,550 ft-lbs 

fifu = 5600(1.+ 0.5) =.8,950 ft-lbs 

min d 

use 

="~ ViU) 
de=: = 61' av 

Diagonal tension 

8.850x12 
.13.Lx24 

i = ..10" 

= 5.85 11 

" 

v = V 
bjd. 

= 5500(~3-3x8.25) 
2x(35+-27)xO. 875x6' 

53 p. s. 1. L 60 O.K. 

Actial weight 

Weight =_.13x..10 x .L50 = 1630 L 3000 O.K •. 
.l2 :x ..!.. cJ') 

Steel 

For steel in long direction d= 5.75" 

As = 5,650 x ~2 0.7 
~O,~d0 . x 0.8i x 5.75 

V bond = 5600x1x (.1 + .1.25) = J.·i, ~OO 

.' 

LO = J.4,BOO = 26.4'1 

1.12.5x O.875x5.75 

Use 14 - .J./:a" squares @ 35/1./~u c. c. (hooked) 

Footing 9 

continued 

.' 

2000 lb 

concrete 

Design of 

footing 9 

continued 
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Forsteel in short direction d= 6.85 11 

As = 8,~50 x 1.2 = '1.0 
20,000 x 0.87 x 6.25 

V bond = 5600 (8 ",,'l.) = l6800 

ro = l6800 = 27.3 
:i...I.2·. 5xO. 875x6. 25 

Use .l4" squares @ 4". c. c. 

Dowels 

Same size and number as main column reini'orceme nt. Dowels 

are :placed at the column-f'ooting junction extendin g 2,1 diam. 

into each member. Since extent in i'ooting is less than 24 bar 

diam. we have to hook dowels. 

Column load. = 6xl0350x 30 = 1.8600 lbs 
lOU 

Assume weight gf' f'ooting = 2,000 
~~ , 

.' Total load = 20600 lbs 
~ 

~ 
Area o:f base = 20600 = 5.5 s.-:'. 

I ~ i4 '~ \_. 
6000 

J 10" ... .. 
_ .. 

Use 2f't- square .. 

t=1.0 II . (d;6 ") O.K. 
-

by ins:p8ction 

\ 

Design of' 

:footing 9 

continued 

Steel' 

Long bars 

llI:- 1." 

3 1. 11 c. C. 
2 

hooked 
Short bars 
14-1/2" . 
sQuares @ 4 

Long bars 
on to:p of' 
short bars. 

Footing 4, 

3,l 

2:ftsquare 
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Column load = i:36 /J:OO:x:6:x: 30 = 47,500 
100 

a = 3ft,-8in. b= 2ft-6 11 A = 9.2 ft~ 

Net soil pressure w = '17500 = 5·, ..L60 p. s. :f. 
9.2 

Ma· = 5J.60 x(0.69 0.6xO.57) = 5300 ft-lbs 

r N 
Q... = 3 ·-8 

Mb = 5160 :x: 0.4..l7(().6~ 0.6 x 0.57) = 2220 ft''-lbs 

C\Jl= 5300 .. x :L2: = 4.6 
1.31 x 24: 

t = glf (dav = 5 ) 

20x34 
v = _~V-=d~ • ...;;.t __ 

bjd 

Actual weight = 9.2 x 9 x1.50 = 1030 ~500 O.K 
12 

Steel in short direction: d = 5.25" 

AG = 5300 x ..1.2 = 0.7 
20,000 x 0.87 x 5.5 

%0 = 5160 x 10~10 242 Ll44 = 23. 
. l.L2. 5xO.87x5. 5 

Steel in long direction . d = 4.75 .. 
As = 2220 x 12 = O.~ 

20,OOOxO.8'7X4.5 

~O = 5160xlOx20/144 14.2 
1.12. 5xO. 87x4. 5 . 

Use 5-.1 1f
. ~ @ 8" 

use 7-.1" ~ @ 4" 

Design of 

footing 8, 

5 ,2 

3ft-8" x2ft-!,) 

t = 9 11 

Short bars: 
7-111 ~ @ 4" 
Long bars 
5-1" ~ @ 8" 

Short bars 
pn botton 
of long barf: 
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