DVARUIN
1. AMN1guiaanuas

Length : 1in. =25.4 mm. Area: 1f.°=0.0929m’
1ft.=0.3048 m. 1in% = 6452 mm.?
Force: 11b. = 4448 N. Moment : 1 ftkip = 1.356 kN.m
1 Kip.= 4.448 kN. Mass: 1lb=0.454kg.
1 kip/t = 14.594 KN/m Weight : 1 Ib/t°= 16.018 kg/m’
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2. 191991 Area of groups of standard bars, in.

Number of bars
Bar no. 2 3 4 5 6 7 8

4 0.39 0.58 0.78 098 | 1.18 1.37 1.57

0.61 0.91 123 |- 1563 1.84 215 245

088 | 1.32 1.77 221 2.65 3.09 353

1.57 235 | 314 3.93 4.71 5.50 6.28

5
6
Mo 1.20 1.80 | 2.41 3.01 3.61 4.21 4.81
8
9

200 3.00 | 400 5.00 6.00 7.00 8.00

10 2.53 3.79 5.06 6.33 7.59 8.86 | 10.12

11 312 4.68 6.25 7.81 937 | 1094 | 1250

148 4.50 6.75 9.00 |11.25 | 1350 | 1575 | 18.00

18S 8.00 12.00 |16.00 |20.00 | 24.00 | 28.00 | 32.00

3. mawe B1

0.85 iffc’ < 4 kips/in.® (30 MPa)
B1=| o085-008[fckipsin.’)-4] iffc’ >4 kips/fin® USCU
0.85 - 0.008[fc'(MPa)-30] iffc' >30MPa  SI
usiAn B1>0.65



B, =085 -0.008[£.-30] SI
0.85 =
o B,%0.65
B,
By1=0.85-0.05[f-4] USCU
| |
4 8 kips/in?
275 55 MPa

f

f1'1'1".f~l‘f'|I 17 Variation of B1 with 28-day compressive strength, fc'
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A5 Compression failure azANUUA LI
4=é L ] [
11.3.1 aavuniasanntsudaaginaslddwsimden Javwsindl 0.8k
q . x
Tned b = WuduguanaeiauuATaaINaY
11,32 Anandstaadn fANwnAL |, b = Ag/0.8h
A X4, .8
Tnen Ag = NunutlERRavNATaNLaNaN
& 4 A ) :” 1 L
11.3.3 Huiuthsimvdnadaivantaaginad wdadu mdafunsspauazivan
FUNSNIERU Tels ez 2Ds/3
ﬁl ] - ] [
Tmeif Ds = W@ueiuAuena sz M uATULang A
#"%U Tension failure azAuualif
x —J & - =t = 3 [ =l g y  ar 3 =l -3
11.3.4 HURWMEAFLILSINALAZFUNSIASHANINAL HANHANAL 40% BD9NURWEN
favualingnay
] é" =~| o wr o -2 1 )

11.35 $UsUrsuIeNURIMENIEF UL MSINRIRFLILSNAN  HFWNAL 0.75Ds
d! nl = L | s 4 [
Hagea Rl RUa NaNN TS NURENAZAINITDT RSV UALE WU RN LS
{aasuntsaeuanitiu 2 neal A
#19%5U Tension failure

Pn = 0.85fc’h’[ /(o.ase -0.38)°+pgmDs -( 0.85¢ -0.38)]
h 2.5h h

0

g9%5U Compression failure

Pn= Astfy + Agfc’ il S @

(3e/Ds)+1.00  [9.6he/(0.8n+0.67Ds)’1+1.18

"—'I 1 - 1 (-3 P
Wa - Ds = uduAuanaesswitvanEF A uuangs
h = usugudnaaedaInag
e = sealzdnersudng eccentricity 819 plastic centroid TawtidnI& NaN

X . . - &
AUAUTNERBA IUARN IEFUAIKHA

pg = Ast =

- X Jd o .

Ag HUNUUARANUHUATIDUANAN
m= fy




11.4 SIGRTLAAY ARAINANLAZANNI1INITATUICY

Comprussion
area

0.003 '
o indin, [~ - [085/|-
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cross section strains stresses
= =
AN 20 MR DEATDILEAINAN

11.4.1 AauNN e U1t

G,y = 87000 d_ . oL=cos' h2-Pc
87,000+, h/2

compression area = hz[a(‘;'t/180)~sincxcosot]

4
x = hsinol di = h-Dscos{(bar no. (Y)Y 1
12x compression area 2_ 5—

fsi = {c-di) X 87,000 < fy (tension. zone)

S
fsi = (c-di)X 87,000 < fy)-0.85fc { compression . zone )

c
P min=1% pPmax=8%

Pn,, =0.85fc’(compression area ) +2, fsiAi for C bal

Mn,,, = 0.85 fc'( compression area )(X ) + 2. fsiAi (h,)for C

2-di
e =Mu

Pu

1



if 0.1fc’Ag <0.7Pnb (tied)
0.75 Pnb ( spiral )

if 0.1fcAg>0.7 Pnb (tied)
0.75 P nb ( spiral )

—

62

() =0.90-15Pu=> 0.75 ( spiral )

fc'Ag

() =0.90-2.0Pu > 0.70 (tied )
fc’Ag

) = 0.90 - 0.15 Pu = 0.75 (spiral )

0.75 Pnb

(2 = 0.90 - 0.20 Pu = 0.70 (tied )
0.70 Pnb

Pu_. \- PUO = 0.7 X 0.8 (0.85fc’ (Ag -Ast) + Asfy  (fied)

PuD = 0.75 X 0.85 (0.85 fc' (Ag -Ast) + Asfy (spiral)

Pu = d)[ 0.85 fc’ (compression area )+Z fsiAi ]

Mu = ([0.85fc’ (compression area )+ ., fsiAi( h )]

e = Mu

Pu

2-d
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Flowchart 224td1nad

Start

tnput: fc’ ,fy, h, Ds, B1 , Ast4r .number of bars, ¢, Pu , dmax

u
Asi = Ast, Po<1% or
number of bars pPg>8%
| :
AR
number of bars

b

C,= 87000 d_
87,000+ fy

Execute subrotdtines BB and CC

Obtain 2., fsiAi and 2, fsiAl { h-dl)

2

O, comp. Area, X: all for C bat

h

Pnb = 0.85fc’ ( comp.area ) + 2, fsiAi

Mnb= 0.85fc' (comp.areal’x) + z fsiAi(h-di )
2




No 0.1fc Ag< 0.7 Pnb (tied) Yes
0.7 Pnb( spiral )

{7 - 0.90-0.15Pu = 0.75( spiral )

0.75Pnb fcAg

(7 = 0.90-0.20 Pu=> 0.70( tied )

0.70 Pnb fc' Ag

@ =0.890-2.0Pu = 0.70(tied )

(= 0.90-0.15 Pu> 0.75( spiral )

b

PUO = 0.7 X 0.8(0.85fc’ (Ag -Ast,,,)+Asfy (tied)

Pu0 = 0.75 X 0.85 (0.85fc' (Ag -Ast ;) + Asf y(spiral )

T

Sto - 4 B1c >h) Yes

B,

h

Execute subroutines BB and CC

Obtain 2, fsiAi and 2., fsiAi ( h-dl)

2

OL, comp. Area, X: all for C

h

Recalculate ¢ B Pu:d)( 0.85fc’{ comp.area ) +z fsiAi )

using this Pu l

64



By user ———f ife_, < e_, . assume a smaller ¢

ife_,.~ e, .. assume alarger ¢

Stop Yes - No
Mu= (3 [0.85 fc'(comp.area ) (x ) + 2, fsiAi (h-di}]
2
e,= Mu
Pu
Stop M Yes € cac™ €gen No

65

Subroutines B

Counter

1 to number of bars ( n,)

2 2

d,=h- Dscos[(barno.f)(Y)- Y1
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fsi = ( c-di )X 87,000 < fy (tens.zone) +

[fei= ( c-di )X87.000 < fy]-0.85fc’ (comp. zone )

C

c

Return to

main program

Yes

> fei Al

> fslAi(h-di )
%

Increment counter

| >number of bar layers > No




Subroutines CC

o= cos '({(h/2)-PB,c)

h/2

L

comp. Area = h? { x/180 ) sinCOl cos Q)

4

A

X= h*sin’ol

12 X comp.area

l

Return to main program

687






