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Abstract: A creep analysis method for reinforced concrete members under eccentric compression is pres-
ented as considering the effect of steel reinforcements on creep. Effective area is defined to quantify the
effect of steel reinforcement on creep. The relationship between the effective area and the actual area of
steel reinforcement is obtained by the principle of bend moment equivalent. The effective reinforcement
ratio is derived. With this ratio, the creep stress of reinforced concrete members under eccentric compres-
sion can be calculated like those under axial compression. Numerical examples are given to illustrate the
application of the proposed approach. It is shown, through the examples, that the proposed method is
well-matched in the accuracy with the method which makes use of the aging coefficient. Avoiding calcu-
lating the characteristic of the net concrete section and solving the algebraic equations, the proposed

method is convenient in use. It is suitable for the creep analysis of reinforced concrete members under ec-

centric compression, especially for the members with multi-layers of steel reinforcements.
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Fig. 1 Creep of reinforced concrete
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Fig. 2 Section of the member under eccentric

compression and its initial strain

T 1 RN
E -g,(1,) <A, - (h +h, —ouh) =
E A, ety (h, +h,) (12)

A (1) A (12) we A, LA, 205 B
TRBEL . 551 W AETREE LN T DAL 1 4 A%
MR, BFRAEER, E, FE, 533 9 TR 5E L 8
PR TR i

MAE (1) #k (12), "5
g.(ty) +&,(1)
T 26.(1) A, (13)
gy(t) » (h+h, —a,h)

e.(ty) » (h, +h,)

AL’E =

Asle =

A, (14)

;E\:;P:Aa = hb,

S SCIRIE I J1TE Lo A1 B0 A0 A5 A 2580 T R 5 TR
LR EU A AR R, RO 1 R A A
’Iﬁ@ﬂﬁﬁijﬂpa 5 I)_I\Uﬁ

pa = Ag/A, (15)

RAEEE (1) FIE 2, A

e, (ty) = &,(t) + [5(,(750) _‘91)(50)](1 - ay)
(16)
el (13) 0 30 (14) Hn (16) AR (15),
IR
[SHUO)(I = oy) +3);(’f0)04)1J2
P4 T Lo () 17 + 2, (1) ey (1) + Lo, (1)1 7
(17)

Hep:p, =4,74,

FIEE, XFF26 0 BN, 5 AR IR LY
JIE ORI A, , s (18), DAACNAS
W7 e, () , fnz (19),

g.(ty) = (h+h, —ayh
A”:“;&;wmlm>hﬂ (18)
ei(tg)=8,(ty) + [e, (1) —&,(1,) (1= a;) (19)
RAE (13) 0 KX (18) F=l (19), FI1356
J2 B 73 1) A S A
le, (e (1 = ay) +.9,)(1:0)oc.\.,-]2
P ™ LesGu 1P + e, Ge, G+ Le, () )7 F
(i =2-n) (20)
Horpop, = Ay/A
X (17) =L (20) WH—FRN

le, () (1 =) + &, ]

P T e, 17 + 2,Cie, G + Lo, () 17
(i = 1) (21)

\ [e, () (1 = a,) +&,Ga,]’

‘La /J‘i 9 . 9 )rlu

S le G ) e, Ge, G+ L8, )

® (21) WERN



60 HRILREEZER (B RBERD) 550 %
Pei = Mi ° P (¢ =1-n) (22) 20
F, #E A RECH R FmHh 504,
n n I
Pe = ;pei = ;Mi *Pi (23) a\xﬁ\xﬁ\& A
R (23) kL (7). KX (8), AIRIFIER
& LN IO AL AR AE N AR A 50 s0a,

Ae,(1,t,) = &.(ty) /(1 + ngp,) (24)

TE S A (B 22 A6 B4 ) T 7 AR B AR AR AR T I

FIEBNREE L BN RN, X (24) T
g IO BCAy 4 A R R 0 B VR BB EUAEL

4 ARG

WEIEE, BHREER—FEA WY
TSR SCRTVE R A 32 114 T 91 78 T A4 A8 I A8 T8 J7 1 o
25 ¥E AREOT BRI IR B RN A Z 18] AL A%
PRAHE, AR AR R R PR AT AT R AL
JA% o TR AR N HAh Bg B 1L 0718,
BT TR, W R TR L 32 P i
TR AS RLAR o

ASCUATC A 2 2 5645 4 #1046 T8 78 18 2 1
(W 3), sl AL R KL A SCHE = 22 ZON
JSE 3T oAb AR AR N AR FEAT AR o SN LU AR ST
AL R AL R R — S5 R, AR 305
BB AT PR PR

M

L

3 EpIEE s EE

Fig. 3 Section of the example
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Table 1  Ranges of calculation parameters

HES A5 A5 RS B

FEIEARTE Y R AT R8s 50 em, E 20 em, [EE o0i/% 0-~3 o/ % 0-~3
NAE T AN SR TR B 36 ] P AT a, 0.1~0.4 a, 0.6~0.9
H, BUETEREINEE 1, £ 1 iR BUETEE M, o,(ty)/MPa -1.5~10 o,(t,)/MPa  —-1.5~10
Sk 26 MIFSA, M 26 PARRAEAM ¢ - oo
TR, SEPIREILRNGE ook A o227

£ BMOTEIHTEGR"
Table 2 Results from two methods

BHImE AT pe XTI/ pe  BRE/% | BHIRS  AXHE pe SCER Y5 pe RE/ %

1 108 111 ~2.70 14 - 160 157 1.91

2 117 117 0.00 15 167 167 0. 00

3 120 122 ~1.64 16 173 169 2.37

4 121 121 0.00 17 176 172 2.33

5 125 127 -1.57 18 183 182 0.55

6 125 127 ~1.57 19 186 192 -3.13

7 131 132 -0.76 20 189 188 0.53

8 139 138 0.72 21 191 192 ~0.52

9 147 149 -1.34 22 191 191 0. 00

10 146 146 0.00 23 199 207 -3.86

11 153 155 -1.29 24 202 202 0. 00

12 158 154 2. 60 25 202 197 2. 54

13 158 163 ~3.07 26 220 220 0. 00

1) R = (R305%E - 3C5k) /3Cor ik
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Fig. 4 Relationship of results from two methods
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