Deflection Calculation to AS 3600 (Simply Suported Beam)

PROJECT : Corcon Test in China

BEAM : Corcon 300-120

Data

f =32 MPa D := 470

p = 2400 kgm° b = 1200
fy := 500 MPa Leg=9

E, := 200000 MPa Ay = 230
Agi=206-10° mm’ U= 3215
Load Data

Dead Load wy:=4.96 KkN/m
Live Load wy =293 kN/m
Short term factor v, = 0.7

Long term factor = 0.4

(a) Short term deflection calculation

Elastic Modulus of concrete

E.:= 0.043.p" R

mm Ay = 402 mm

mm dg = 418 mm

m Iy:=2110-10° mm*
2

mm yi = 358 mm

mm

(Perimeter length of the member)

(Including self weight)

(Reference AS 1170.1)

E. = 28599.6 MPa

E
Modular Ratio ni=— n = 6.993
E.
Tensile strength of concrete fe:= O.6-f5
of c f.r=3.394 MPa
frlg107°

Cracking Moment

Ccr -

Vi M, =20 kNm

Assume that the neutral axis of the cracked section lies in the flange, find the dn

d,:

30  (Initial gaues)

d, = rOOtI:O'Sbeff'dn2 - n'Ast'(dst - dn)’dn]

d, =42 mm

Find the second moment of inertia of the cracked section

3
beff'dn 2
= 3 + n-Ast~(dSt - dn)

Icr

L,=43x10° mm



Short term Load W= Wy + YW

Long term Load Wg = Wy + YW
2
L
Service moment M, = wt.eTff
3
. o M )
The effective moment of inertia Igr == I + (Ig _ Icr)' V)
S

4
5 | W (Leff' 103)

Mid span deflection A= —.
384 Eglegr

S -

(b) Long Term Deflection Calculation (method as per AS3600)

A
The hypothetical thickness of the member ty = 2.—%
uC
From Table 6.1.7.2(AS3600) Eogi= 713:107°
. ASC
At mid span: — =0.572
st
) 1.15-g Age
The shrinkage curvature: Kgp == 11 -—
dst Ast)
2
Therefore Deflection due to shrinkage Ag, = 0~125'Ksh'(Leff' 103)
The Deflection due to long term sustained load Aggys = — A
Wi
. . Ast
At mid-span: pn = ‘n
beff'dst
From Table 6.1.8.2 of AS 3600, with  t; = 128.1 mm boe = 1.8
Creep deflection A= [1—6pn{i—6pn)] Boe A sus
A
341+ —
Ast)

Wt = 7.011
Wy = 6.132
M, = 70.986

Lgr = 4.647 x 10°

A, = 45.063

t, = 128.1

kN/m

kN/m

kNm

Ky = 8.393 x 1077 mm

Ash = 85
Aequs = 394

pn = 5.605 x 10°°

A, =146

Total Deflection ATOTAL = Ag + Agy + A, AtoTAL = 68.1

mm

mm

mm

mm

-1



Deflection Calculation to AS 3600 (Simply Suported Beam)

PROJECT : Corcon Test in China

BEAM : Corcon 250-100

Data

f =32 MPa D := 400

p = 2400 kgm° b = 1200
fy := 500 MPa Leg:=175
E, := 200000 MPa Ay = 230
Ag=177-10° mm’ U = 3200
Load Data

Dead Load wy:= 424 KkN/m
Live Load wyi=4.71  kN/m
Short term factor v, = 0.7

Long term factor = 0.4

(a) Short term deflection calculation

Elastic Modulus of concrete

E.:= 0.043.p" R

mm Ay = 402 mm
mm dg == 366 mm
" I,:= 1308-10° mm*
mm y¢ := 305 mm
mm

(Perimeter length of the member)

(Including self weight)

(Reference AS 1170.1)

E. = 28599.6 MPa

E
Modular Ratio ni=— n = 6.993
E.
Tensile strength of concrete fe:= O.6-f5
of c f.r=3.394 MPa
frlg107°

Cracking Moment

Ccr -

v, M, =146 KkNm

Assume that the neutral axis of the cracked section lies in the flange, find the dn

d,:

25  (Initial gaues)

d, = rOOtI:O'Sbeff'dn2 - n'Ast'(dst - dn)’dn]

d,=39.1 mm

Find the second moment of inertia of the cracked section

3
beff'dn 2
= 3 + n-Ast~(dSt - dn)

Icr

L,=32x10° mm



Short term Load W= Wy + YW wy = 7.537

Long term Load Wy 1= Wg + YW wg = 6.124
L2
Service moment M, = wt.eTff M, = 52.995
3
. - Me: ) 8
The effective moment of inertia Tegr = Ior + (Ig — Ip): V) Lo = 3.447 x 10
S

4
5 | W (Leff' 103)

kN/m

kN/m

kNm

mm

mm

mm

Mid span deflection Ag:= —- Ag=31.497
384 E. Lesr
(b) Long Term Deflection Calculation (method as per AS3600)
. . Ay
The hypothetical thickness of the member ty == 2-— t, = 110.6
uC
From Table 6.1.7.2(AS3600) Eogi= 743:107°
. . Asc
At mid span: — =0.572
st
i 1.15-g Age _7
The shrinkage curvature: Kgp == J1-— Kgp = 9.989 x 10 mm
dst Ast)
2
Therefore Deflection due to shrinkage Ag, = 0~125'Ksh'(Leff' 103) Agy =7
W
The Deflection due to long term sustained load Agus = —g-AS Aggys = 25.6
Wi
At mid-span: As n 3
= . n .= . —
P e de pn = 6.401 x 10
From Table 6.1.8.2 of AS 3600, with  t; = 110.6 mm oo = 1.87
. [1-6-pn-(1-6-pn)]
Creep deflection A= A \ “DecAe sus A.=9.8
C
341+ —
( Ast)

Total Deflection AToTAL i= Ag + Agy + A, AtoTar = 48.3

mm

-1



Deflection Calculation to AS 3600 (Simply Suported Beam)

PROJECT : Corcon Test in China

BEAM : Corcon 150-85

Data

f =32 MPa D := 285

p = 2400 kgm° b = 1200
fy := 500 MPa Leg=06

E, := 200000 MPa Ay = 230
Agi= 147100 mm’ U = 2970
Load Data

Dead Load wy:=3.53 kN/m
Live Load wy = 6.08 KN/m
Short term factor v, = 0.7

Long term factor = 0.4

(a) Short term deflection calculation

Elastic Modulus of concrete

E.:= 0.043.p" R

mm Ay = 402 mm

mm dg = 251 mm

m Iy = 507-10°  mm’
2

mm yii= 212 mm

mm

(Perimeter length of the member)

(Including self weight)

(Reference AS 1170.1)

E. = 28599.6 MPa

E
Modular Ratio ni=— n = 6.993
E.
Tensile strength of concrete fe:= O.6-f5
of c f.r=3.394 MPa
frlg107°

Cracking Moment

Ccr -

Vi M = 8.1 kNm

Assume that the neutral axis of the cracked section lies in the flange, find the dn

d,:

25  (Initial gaues)

d, = rOOtI:O'Sbeff'dn2 - n'Ast'(dst - dn)’dn]

d, =32 mm

Find the second moment of inertia of the cracked section

3
beff'dn 2
= 3 + n-Ast~(dSt - dn)

Icr

L,=15x10° mm



Short term Load Wi i= Wy + YWy wy = 7.786

Long term Load Wg = Wq + YW wg = 5.962
L2
Service moment M, = wfeTff M, = 35.037
3
. . . Mcr\ 8
The effective moment of inertia Tegr = Ior + (Ig — Ip): V) Lgr = 1.524 x 10
S

4
5 | W (Leff' 103)

Mid span deflection Ag:= —- Ag = 30.145
384 E. Lesr
(b) Long Term Deflection Calculation (method as per AS3600)
. . Ag
The hypothetical thickness of the member ty == 2-— tp = 99
uC
From Table 6.1.7.2(AS3600) £ogi= 760-107°
. . Asc
At mid span: — =0.572
st
) 1.15-g Ag. _6
The shrinkage curvature: Kgp == J1-— Kgp = 1.49 x 10
dst Ast)
2

Therefore Deflection due to shrinkage Ag, = 0~125'Ksh'(Leff' 103) Ag, = 6.7

%%
The Deflection due to long term sustained load Agus = —g-AS Aggys = 23.1

Wi
At mid-span: As n

= . n .= . —
P e de pn = 9.333 x 10
From Table 6.1.8.2 of AS 3600, with  t, = 99 mm doe = 1.9
. [1-6-pn-(1-6-pn)]
Creep deflection A= Asc\ “DecAe sus A, =838
341+ —
Ast)

Total Deflection AToTAL i= Ag + Agy + A, S = 45T

kN/m

kN/m

kNm

mm

mm

mm

mm

mm

mm

mm

mm



Deflection Calculation to AS 3600 (Simply Suported Beam)

PROJECT : Corcon Test in China
BEAM : Corcon 90-50

Data

£, = 32 MPa D:= 190 mm Ay = 226 mm’

p = 2400 kgm° b= 1200  mm dy == 164 mm

fy := 500 MPa Leg =45 m 2 Iy = 156.10°  mm®

E,:= 200000 MPa Aq. =230 mm v, = 140 mm
py— . 3 2 -——

Ag = 9810 mm ue = 2780 mm (Perimeter length of the member)

Load Data

Dead Load wy:=2.35 kN/m (Including self weight)

Live Load wy = 3.78 kN/m

Short term factor yei= 0.7 (Reference AS 1170.1)

Long term factor = 0.4

(a) Short term deflection calculation

Elastic Modulus of concrete E.:= 0-043'91'5'\#70 E. = 28599.6 MPa
. ES
Modular Ratio n.=— n = 6.993
E.
1
Tensile strength of concrete = 0.61f.°
9 for := 061 fr=3394 MPa
_ frlg107°
Cracking Moment =—
or Vi M, =38  kNm

Assume that the neutral axis of the cracked section lies in the flange, find the dn

d,:

25  (Initial gaues)

d,:= rOOtI:O'Sbeff'dn2 - n'Ast'(dst - dn)’dn]
d,=195 mm

Find the second moment of inertia of the cracked section

3
beff'dn 2
= 3 + n-Ast~(dSt - dn)

Ler I,=36x10 mm



Short term Load W= Wy + YW w, = 4.996 kN/m

Long term Load Wg = Wq + YW W, = 3.862 kN/m
2
: Ler
Service moment M, = W M, = 12.646 kNm
3
. . . Mcr\ 7 4
The effective moment of inertia Tegr = Ior + (Ig — Ip): V) g =3918x 10" mm
S
4
3
. , 5 Wt'(Leff'lo )
Mid span deflection Ay = — | ———— Ag=23.808 mm
384 E. Lo
(b) Long Term Deflection Calculation (method as per AS3600)
. . Ay
The hypothetical thickness of the member ty == 2-— ty = 70.5 mm
uC
From Table 6.1.7.2(AS3600) £ogi= 842:107°
. . Asc
At mid span: — =1.018
st
. I.IS'SCS ASC _- -1
The shrinkage curvature: Kgp == J1-— Kep = —1.045 x 10 "'mm
dst Ast)
2
Therefore Deflection due to shrinkage Ag, = 0~125'Ksh'(Leff' 103) Ag =03 mm
W
The Deflection due to long term sustained load Agus = ;g-AS Aggys = 18.4 mm
t
At mid-span: = Aa
pan: P e da pn = 8.031 x 107>
From Table 6.1.8.2 of AS 3600, with  t; = 70.5 mm oo := 2.08
. [1-6pn(1-6pn)]
Creep deflection A= Asc\ “DecAe sus A.,=6 mm
341+ —
Ast)

Total Deflection ATOTAL = Ag + Agy + A, AtoTAL = 29.6 mm



Deflection Calculation to AS 3600 (Simply Suported Beam)

PROJECT : Corcon Test in China
BEAM : Corcon 00-65

Data

f =32 MPa D:= 115 mm Aq = 226 mm’

p := 2400 kgm_3 begr:= 1200 mm dg = 89 mm

fy := 500 MPa Leg:=3 m 2 Iy = 85.10° mm?

E,:= 200000 MPa Aq. =230 mm v, = 69 mm
py— . 3 2 -——

Ag=105-107 mm ue = 2630 mm (Perimeter length of the member)

Load Data

Dead Load wy:=2.53 kN/m (Including self weight)

Live Load wy = 6.58 KN/m

Short term factor yei= 0.7 (Reference AS 1170.1)

Long term factor = 0.4

(a) Short term deflection calculation

Elastic Modulus of concrete E.:= 0-043'91'5'\#70 E. = 28599.6 MPa
. ES
Modular Ratio n.=— n = 6.993
E.
1
Tensile strength of concrete = 0.61f.°
9 for := 061 fr=3394 MPa
_ frlg107°
Cracking Moment =—
or Vi M, =42  kNm

Assume that the neutral axis of the cracked section lies in the flange, find the dn

d,:

25  (Initial gaues)

d,:= rOOtI:O'Sbeff'dn2 - n'Ast'(dst - dn)’dn]
d,=141 mm

Find the second moment of inertia of the cracked section

3
beff'dn 2
= 3 + n-Ast~(dSt - dn)

Ler L,=10x10°  mm



Short term Load W= Wy + YW

Long term Load Wg = Wy + YW
2
. Legr
Service moment M, == wp——
8
The effective moment of inertia L= I, + (Ig _ Icr)'(_

4
5 | W (Leff' 103)

M, )’
M, )

w, = 7.136 kN/m
W, = 5.162 kN/m
M, = 8.028 kNm
Li=2058x 10 mm’

Mid span deflection Ag:= —- Ag=12.784 mm
384 Eo L
(b) Long Term Deflection Calculation (method as per AS3600)
. . Ay
The hypothetical thickness of the member ty == 2-— th = 79.8 mm
uC
From Table 6.1.7.2(AS3600) £ i= 816:107°
. . Asc
At mid span: — =1.018
st
. I.IS'SCS ASC _- -1
The shrinkage curvature: Kgp == J1-— Kgp = —1.866 x 10 "'mm
dst Ast)
2

Therefore Deflection due to shrinkage Ag, = 0~125'Ksh'(Leff' 103) Ag,=—-0.2 mm
W

The Deflection due to long term sustained load Agus = —g-AS Aggus = 92 mm
Wi

At mid-span: As n

- . pn = . _
begr-dg pn = 0.015
From Table 6.1.8.2 of AS 3600, with  t; = 79.8 mm oo i= 2.02
. [1-6pn(1-6pn)]
Creep deflection A= O ceA esus A.=2.8 mm

¢ A
3.1+

Ast)

Total Deflection AToTAL = Ag + Agy + A,

ATOTAL =154 mm



