Appendix-C

COLUMN DESIGN [AS3600- Normal Strength Concrete]
PROJECT : Corcon Test 1
COLUMN : Lower column

DESIGN DATA
f=474  MPa Ay =800  mm’ dg=34  mm
Jy =442 MPa Ay =400  mm’ dy=941  mm
b:=250  mm Ay =400 dy:=1542  mm
b:=250  mm Ay =800 dy =216 mm
E :=200000 MPa
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CALCULATIONS
Sy
Compressive strain &, = 0.003 b= &y = 0.0022
N
Stress block parameter y=085-0007(f~28)  y=0714  0.65<y<085
Choose trial neutral axis d, = 89.375
Stain in each layer of steel :
&y .
&1 = d_'(dn ~dy) & = 0.0019 o= i([eul] < &y Bv et 1)
n
&y .
&2 = d_(dn - dsZ) & = —0.0002 Og2 = lf( &2 < gsy:Ex"C"SZsf;y)
n
&y .
&3 = d_'(dn ~dy3) &3 = =0.0022 o =if([ | < &y.Evs 1)
n
gu . .
N 5= 00083 s = fl[a] < B 1)
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Appendix-C

Steel stress is corrected for sign :

oy =g <0+ || > &0 fya 031) o, =371.7  MPa
Oyy —zf( & <0+ |5§2| > s fw,o-gz) o, =-31.7 MPa

o =if(as3 <0+ |ag| > &y~ fy 033 o =-4352 MPa

o3)
Oy =if(eg <0+ || > &= £y 034) o,=-442  MPa

Concrete Compressive Force C.:=0.85 f:yb-d, 1073 C.=6429 kN
Forces in each layers of steel : F. =0, Ay 1073 F,; =297.4 kN
Foyi=0,A,10° F,=-127 kN
Foyi=0yA10° Fy=-1741 kN
Foyi= 0y Age107° F,,=-353.6 kN

Concrete and steel forces

are summed to give N, Nyi=Co+ Fy+ Foo + Fyg + Fyy N 2400 .
=

The eccentricity of Nu’dN is given by taking moment about top compressive fibre :

I:Cc'(o's'}/'dn) + Fs]'ds] + FSZ'dSZ + Fs3'ds3 + Fs4'ds4]

dy = dy =-184.5 mm
N Nu N
Ny =[085 fob-D+ for(Ay+ A+ A+ Agg) 107
uo * . c sy sl s2 s3 s4 Nug =13578.9 kN
Plastic Centroid dq
1 _
d, ::N—-[(O.85~}‘C~b-D)~O.5~D + Sy (Asrdg + Agyrdg + Agyds + Agpdyy)]107° d,=124.916 mm
uo

Summing moments of forces about the plactic centroid :

My =[ Coldy = 0.57d,) + Fyp(dy = dyy) + For(dg = dog) + Fogr(dy = dyg) |10 o
+ Fs4'(dq - ds4) “ .
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COLUMN : Upper column

DESIGN DATA
f.=474  MPa Ay =800  mm d, =34 mm
Jy =442 MPa A =400  mni dy=941  mm
D:=250 o Ay =400  mni ds=1542  mm
b=250 mm Ay =800  mnit dy=216  mm
E;:=200000 MPa
CALCULATIONS
Ly -
Compressive strain &, =0.003 Esy = F &y = 0.0022
s
Stress block parameter yi=085-0.001£~28) =074  0.65<y<0.85
Choose ftrial neutral axis d, =8521
Stain in each layer of steel :
g .
&1 = d_ (d - dv]) & =10.0018 Oy = lf( &1 Sy 51> f;y)
n
& .
&2 = d_'(dn - dsZ) &2 =—0.0003 O52 = lf( | gs2| < gsysE E525 fsy)
n
& .
&3 = d_'(dn - ds3) &3 =—0.0024 O3 = lf( | gs3| < gsva &3> fsy)
n
& .
Esq = d_'(dn - ds4) &54 = —0.0046 Osq -= lf( | gs4| < gsva Esd> fsy)
n
Steel stress is corrected for sign :
oy =gy <0+ || > ety o) 0, =360.6  MPa
Oyt 71](( 2<0+ & > & b}’ sy’ 2) 03,2:—62.6 MPa
043 = ](853 <0+ |853| > Egyy ng’ 3) Oy3 = —442 MPa
Ogq '= if(gs4 <0+ |&y Egys fvy7 v4) Oyy = —442 MPa
Concrete Compressive Force C.:=0.85 f-yb-d, 1073 C,.=613 kN
Forces in each layers of steel : Fy =0y Ay 1073 F, =288.5 kN
Fyp= 0y Ay 107 Fy=-25 kN
Fo3i=0, Ag10° Fy=-1768 kN
Fopi=0u Agr107° F,,=-353.6 KN
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Concrete and steel forces

are summed to give N, N, =Co+ Fy + Fy+ F3+ Fyy N =346 kN
=

The eccentricity of N, dy is given by taking moment about top compressive fibre :

[Cc'(O'S'}/'dn) + FSI'dSI + FSZ'ds2 + Fs3'd33 + Fs4'ds4]
dy = dy =-2241 mm
N,

u

—3
Ny =[085 fub-D + for(Ayy + Ay + Agz + Agy) 10 N 3578 i
uo *

Plastic Centroid d q

1 _
d, = N—-[(o.ssjg-bD).o,s-D + Sor(Agrdy + Apdg + Aggdgs + Agpdy) 107 d,=124916 mm

uo

Summing moments of forces about the plactic centroid :

M, = [CC-(dq ~0.5pd,) + Fyr(d, — dy) + Fop(dy — dyo) + Fog(d, — dy3) ..}.103 e

+ Fs4'(dq - ds4)
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BEAM DESIGN [AS3600- Normal Strength Concrete]
PROJECT : Corcon Test 1

BEAM : 250x250 Column

DESIGN DATA

f.=474  MPa

f, =442  MPa E, := 200000 MPa fiyr = 345 MPa
D :=250 mm d, =216 mm s:=175 mm
b:=250  mm b:=250  mm Ag:=62500  mni
Ay =800  mni dy, =34 mm A, =56 mni
Ay =800  mni N := 346 kN

Design for Shear

(a) Calculation of Vuc

do )
=1.1] 1.6 - =1.522
P1 ( 1000 P1
N-10°
By =1+ For members with Compressive axial force
14'Ag
B, =1.395
By:=1 (As there is no Concentrated load near the support )

b, :=0.5(b + by)

1
3
Agf
scfe) 1073 V.= 102 KN
by-d, )

Ve = Bl'BZ'B3'bV'd0(
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(b) Calculation of gv

Asv =56 mn’l2
Aqumin = 0.35by—— Agumin = 44.384
fsyf
A NN PO V100 )
svmax -— Oy, | V.2l — B
o ! syf ¢ b,-d, ) Agymax = 962.7
Ay — Agumi
0,:=30+ 15 w\ 0, =302
svmax Asvmin )
Y
e = 6 —_—
TV 180

(c) Calculation of ¢ Vu when stirrups are at yield

sV

_3
Vs = T Ty d0~cot(9 Vr)~ 10

Vs = 40.989

Vi = Ve + Vs N
u

6:=0.7 Therefore Shear Strength -V, = 100.1
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