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Aging Coefficient Formula of Reinforced Concrete Members under Axial

Compression
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Yoo, Jae—Wook Yu, Eun—Jong
Abstract

The Age-adjusted effective Modulus Method(AEMM) is one of the methods adopted for the construction stage analysis of
concrete structures. The AEMM uses the aging factor to consider the effects of the varying concrete stress. In the aspects of
computation time and the accuracy of the results, the AEMM is considered as one of most appropriate methods for
construction stage analysis of tall building structures. Previous researches proposed appropriate values of the aging factor in
the forms of graphs or using very simple equations. In this paper, an equation for estimating the aging factor as a function
of rebar ratio in the section, compressive strength of concrete, notional member dimension, and age of concrete at the load
application. The validity of aging factor proposed in this paper were examined by the comparison with the results of

step-by step method.
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(Fig. 1) Step-by-Step Method
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(Table 1) The variables used in the
calculation

Variables Factors

Loading time 28, 42, 56 70, 84, 98 day

Reinforcement ratio

051,15 2,25 3 %

Compressive strength

40, 50, 60, 70, 80 MPa

The notational size of
member

300, 500, 750 mm
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<Table 2>+ 40 MPa, /WdHEAA 4
750 mm, A3FA o] 28, A0 7L 05904 3%7HA]
we o AH 7, 91, 361, 300002 ¢ AHAFE
Ebd gholth. <Fig. 2>+ olwf9] & Yebd 18
zolth. <Fig, 3>& FEFE7} 40 MPa, 71 %A
24, 750 mm, A3 28Y A W] 1P
:Lu]7} 0594 3%7kA W& ] AsIAH O ZEE

91, 361, 3000082 A9E 747t 18 gzl

A=

(Table 2) Reinforcement ratio and the aging
coefficient

Aan)7} 271842 A
= ¢ F . <Table 2>& l‘i‘?i
Ao S7HEE g Aok HA ARE A

3.2 XHSHAIA

<Table 3>2 4F4E 40 MPa, /NHFAA
750 mm, EH 0.5%, AsHAIE ] 2804 98U 7}
A W o AF 7, 91, 361, 30000¥ 8] AHAFS

(Table 3) Loading time and the aging
coefficient

tt(day) 05% | 1% | 15% | 2% | 25% | 3%

7 109671 | 0.9359 | 0.9064 | 0.8784 | 0.8518 | 0.8265

91 ]0.9493 | 0.9029 | 0.8602 | 0.8208 | 0.7844 | 0.7506

361 | 0.9433 | 0.8919 | 0.8451 | 0.8024 | 0.7631 | 0.7271

30000 | 0.9344 | 0.8759 | 0.8233 | 0.7760 | 0.7331 | 0.6941

Diff | 0.0327 | 0.0600 | 0.0831 | 0.1024 | 0.1187 | 0.1324

® =05%
111 t' = 28day =%
1.05]  f,,=40MPa, h_ = 750mm A [ -15%
VY p=2%
€ 1 ® =25%
3 > 5=3%
2 osos) .\Qﬂk
]
0.9}
(3]
o2} L
2 oss
2’ 0.8}
0.75}
07}
0.65— . . ‘
7 91 361 30000
t-t*

(Fig. 2) The relationship between time and
the aging coefficient about
reinforcement ratio

—@— t-t'=7day
—— t-t'=91day
—&— t-t'=361day
—w— t-t'=30000day

Aging coefficient

t' = 28day
070 f,,=40MPa, h = 750mm

0.65

05 1 5 2 25 3
P
(Fig. 3) The relationship between
reinforcement ratio and the aging
coefficient

tt(day) 28 | 42 | 56 | 720 | 8 | B
7 | 09671 ] 09676 | 0.9679 | 0.9682 | 0.9683 | 0.9685
91 | 09493 | 0.9510 | 0.9521 | 0.9530 | 0.9537 | 0.9542
361 | 09433 | 0.9444 [ 09451 | 0.9454 | 0.9455 | 0.:455
30000 | 0.9344 | 0.9360 | 0.9371 | 0.9380 | 0.9387 | 0.9394
Diff | 0.0327 | 0.0316 | 0.0308 | 0.0301 | 0.0296 | 0.0291

0.97

t'= 28day
t'= 42day
t'= 56day
t'= 70day
t'= 84day
t'= 98day

0.965 -

o
©
o

vedpnueo

0.955

0.945+

Aging coefficient

o
©
=

p=05%
0.935
'cu = 40MPa, hC = 750mm

0.93

‘7 51 3!;1 30600
t-t
(Fig. 4) The relationship between time and
the aging coefficient about
loading time

—@— t-t'=7day
—l— t-t'=91day
—— t-t'=361day
—— t-t'=30000day

0.98 fCu = 40MPa, hC = 750mm

p=0.5%

L

Aging coefficient

”t—

el M

0.93 ‘ ‘ ‘ ‘ ‘ ‘
28 42 56 70 84 98

e ED
(Fig. b) The relationship between loading
time and the aging coefficient
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Uehd gholth <Fig. 4> old9] & vehd 1
#zo|t}. <Fig. 5>& YFAE7F 40 MPa, 7d %
A<, 750 mm, AH] 05% & we] 1 =2 A
aFA| o] 280014 98U 7tA] WS o AJSHAH SR E
B 7, 91, 361, 30000¥ ¢ 455 44 19 8=
ojt}, o] ZZE AR ASAHo] TIEFE
ANBATF7Y S74E & 4 Uth <Table 3> HH
AstAl o] F7HE4E ghe] Aolrt A FolEw

o
Ag & % Aok

(Table 4) Compressive strength and the
aging coefficient

(Table 5) The notational

3.3 &=L

<Table 4> A|3}A1H 0] 28Y, /I EA 24 750
mm, 22H7} 05, 4273571 40004 80 MPa7}HA|
W o A= 7, 91, 361, 30000€ 9] AHAFS U
Ebd Zholth. <Fig. 6> olwfo] k& yehd 18
Zolt}, <Fig. 7> AlstA| A o] 28%, /dFA A,
750 mm, HH 05% € We JHEZR ER=
7} 409014 80 MPa7hA] ME wf A)stAH 2 HH
7, 91, 361, 30000¥°] A5 Z7 a1 defzol

size of member
and the aging coefficient

t-t'(day) | 40MPa | 50MPa | 60MPa | 70MPa | 80MPa t-t'(day) 300mm 500mm 750mm
7 09671 | 09717 | 09750 | 09775 | 0.9794 7 0.9671 0.9671 0.9671
91 09493 | 09576 | 09633 | 09675 | 0.9707 91 0.9493 0.9470 0.9437
361 | 09433 | 09528 | 09594 | 0.9641 | 0.9677 361 0.9433 0.9403 0.9363
30000 | 09344 | 09458 | 0.9536 | 0.9592 | 0.9635 30000 0.9344 0.9318 0.9284
Diff | 00327 | 0.0259 | 0.0215 | 0.0183 | 0.0159 Diff 0.0327 0.0353 0.0387
i 0.98
® fcu = 40MPa
0.9} m o, = 50MPa 0.7}
A T, =60MPa
€ o098 v f,=70MPa ]
2 ¢ f,=8MPa Q2 o.96f
2 E
£ oor
8 8 o005
o 0961 >
£ £ el
Q oss 2
o n, = rsomm | pnosn, e e

"l 9‘1 3[“31 30(500
t-t°'
(Fig. 6> The relationship between time and
the aging coefficient about
compressive strength

10 —@— t-t'=7day
—— t-t'=91day
0.900 —A— t-t'=361day
—F— t-t'=30000day

0.98
0.97} /

t' = 28day
p = 0.5%, h, = 750mm

Aging coefficient

20 50 50 70 50
fcu

(Fig. 7) The relationship between

compressive strength and the

aging coefficient

7 91 361 30000
t-t'

(Fig. 8) The relationship between time and

the aging coefficient about the
notational size of member

—@— t-t'=7day
—8— tt'=91day
—— t-t'=361day
—4A— t-t'=30000day

t' = 28day
p = 0.5%, fCu = 40MPa

Aging coefficient
©

, , ,
300 500 750
h

(Fig. 9) The relationship between the
notational size of member and the
aging coefficient
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