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Time Effect Calculation for Construction
Process of Steel Reinforced Concrete Structures
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China)

Abstract; Based on the mechanical behavior of the steel
reinforced concrete (SRC) structures, the method to use the
restraint between master and slave nodes to deduce
substructure model of SRC structures was introduced, and the
problem of the steel and concrete co-work under creep was
solved. The creep calculation method in combination with the
ajusted effective modulus method (AEMM) and the finite
element method was adopted, and a numerical simulation
program SRCCM tased on the Visual C++ and ObjectARX
was developed for simulating the construction process of high-
rise SRC structures. It was validated by the general finite
element software. And the construction process of a practical
engineering example was analyzed. The analysis results
indicate that the substructure element model of the restraint
between the master and the slave nodes can reflect the actual
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mechanism of the SRC structure. Based on this computational
model, this program which can simulate the construction
process of high-rise SRC structures can be applied to practical
projects.

Key words; composite structure; construction process; steel
reinforced concrete (SRC); creep; restraint between master
and slave nodes
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Fig.1 Computation model of the master and slave nodes
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Fig.2 Software architecture and main interface
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Fig.4 Construction process analysis of plane frame
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Fig.5 Comparison of calculation results of
vertical deformation
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Fig.6 Plan layout of the structure and the
gection of the SRC column
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Fig.7 Vertical deformation over the past 5 years after
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BB 7 B WL, SRC #2484 R 2.0 8 M IE
FERS R R TR, B i FiRE R HRE R,
EEERZELE R EEERRXEMEHFRAET
B AR AR KEALT 36 B, #0686
WEmMEEERREMT 42 B EREERE
(36, 66 mm)/NTF 1L I {E (43, 91 mm), K H
41 5T SRR R R SRC 4 /45 T3 #2
W [m) 25T , W S B bl TR AR TIRE TR R E 50
iR SRitirE—2.

4.2.2 WEAEEE

¥ B B8y 85 C 810 5 E B R K. 5
BT AR A R AR R L R B A = iR S
RWHAE 8.

X EOREAIEHTHATRT , —k o

[4r = —yoindg
12 & SEuts
10 =& fHgm s
L TR

o

W i) A M 2/ mum
SR o

=L
(== i
LI B

1S 24 30 36 42 43
B8 ZEEERE
Fig.8 Vertical deformation difference of the structure

BEEEESBELBNER TR ERKXANE®
6,75 48 ER BB ERT] 13, 29 mm; RERIE
B AR E T, B0 1 B 1) R JE R FAE SR A B 1)
T A BEE# ; R2 e et R 5.0
R AEEAE 27T BRBERKAE 7.9 mm, A&ZE
FEZRHEARTE KT 08 5 5 B Tt BB i AR T 22
LR RM T R % a2 R 580/
AR 27 21 ERBIBR A, B 42 BRI LR L
E R TR THESRH. RAE &M TSR ET
PRI ke, T DA Y U TR % - 41 & bt o
TR A 22 A AL AR , FEET R HY Py = A A KSR
P 1AL, AT At Fnl THR L2
4.2.3 HHEMBE+HMERTELS

EHERRBHE LT . XRHAEGHET
A TR M RV R IR i s A AL AT
ST oF Hy G FA BT A8 AL A 28 5 | i A B S TR B 1
WHES AT P A KB ANEE L
Pz ih B T ARk in e 9 Biw.

127 gk (A80)

11 - et ds (14)

10 a5 (B4
- vt Rt

T -+ (R
T GREEL)

Mo s 12

B AT/10° kN

[ T I
TR SRl = B R STV SN T S L
T T T 1

1 | 1 1 1 1 1 1 | | 1 1 1 1 | 1 1
C82 CS4 (CS6 CS8 CS10CS12CS14CR16CS18 CS20
°S1 CS3 C85 CS7 C89 CSILCSI3CSISCS17 0819

FET B
9 TEBIMBRRANBRELIENELE
Fig.9 The axial forees change chart of steel and

concrete at different construction stages




6 MEFkEEHE BB E R

ESRSE

M 9 FI45, 7EBT 20 ™ H T B, 290 FiR gE
T EEBERKBERE LN T RZMNE L6 8 E
77 WER AR 5 R RIRSE + Bh 7 e 77 . BLBERT IHI T
A TEGSH B TRRET (CS1~CS18) , B AIR 3E -4
F1E 737 G o A8 B b Rk AR T B T Rk B T 1
KRB 2N I K TFRHRZ™ 65
T EFH TR (CS18), IREE +80 5 & I pEE et
AR SR SR B B O 8 817. 86 kN, Ak A Fiazhh
J1915 472. 76 KN Z5HM BTG 5 £ 8] py (CS19~
CS20) , FEADRI ZE T IREE + BT 3230 1 6 5w/ B
SR N HR B FEAGOME R
M T RN ES A R A PR
(16 168. 59 kN) K F &bt R i 250 77 7.

5 #Hit

(1) T ENAHT LRG58
T A AOTIR A BB & PHb SR S £ B9 S 3
It B R e T G IR - ER A MR
WAERTHE AT, BRI B A T RS IREE T £ i
BRI AR S

(2) BEMNREE T4 &ML AE R
AR R BHRAERTHI I A F7 B 5 H AR T 7= A B R .

(3) R HZU S TR E 1 41 & 25 Bt T AR A 4
AT AR A T R A S T R AR
1 BRI AT LRSS,

23 ik:

[1] Ellobody E, Young B. Numerical simulation of concrete
encased steel composite columns [J]. Journal of Constructional
Steel Research, 2011, 67(2).211.

Dundar C, Tokgoz S, Tamrikulu A K, et al. Behavior of
reinforced and concrete-encased composite columns subjected to
biaxial bending and axial load [J]. Building and Environment,
2008, 43(3):1108.

Tokgoz 5, Dundar C. Experimental tests on biaxially loaded
concrete-encased composite columns [J]. Steel and Composite
Structures, 2008, 8(5):423.

EEE M. R RSE R T SR A R R A A )],
PRPEEA, 2009(2) ;5.

DONG Jianfei, WEI Wei, XIN Xin. Research development and

L2]

[3]

L4]

5]

[6]

L7]

[8]

[e]

[10]

[11]

[1z]

[13]

[14]

[15]

application of steel reinforced concrete structure [J]. Shaam
Architecture, 2009(2):5.

PREAFE. MEm B R EIM]. Jha B EoR H A, 1998,
CHEN Shaofan. Principles of steel structure design [M].
Beijing: Science & Technology Press, 1998.

shaf A R EERE. JQI3—2010 RERFIRE L&t
ARHE [S]. b5 P EEFE Tl H W, 2011,

Ministry of Construction of P R China. JGJ3—2010 Technical
specification for concrete structures of tall building [S].
Beijing: China Architecture and Building Press, 2011.
Dischinger F. Investigation of the buckling resistance, the
elastic deformation and the creep of the concrete in arch
bridges[J]. Civil Engineering, 1937,18(33/34),487.

Bazant Z P. Prediction of concrete creep effects using age-
adjusted effective modulus method [J]. ACI Journal, 1972, 68,
212.

Mazzotti C, Savoia M. Experimental study of nonlinear creep
of concrete at high stress level [J]. ACI Structural Journal,
2006, 103(2).258.

H ik FRER AR A AT REM]. dhx: ARZHEHE
3, 2002.

XIAO Rucheng. The structure analysis and program system of
bridge [M]. Beijing: China Communications Press, 2002.
FRIRE. A BT E M. dbx R R S 1, 2010,

WANG Xucheng. Finite element method [M]. Beijing:
Tsinghua University Press, 2010.

Giakoumelis G, Lam D. Axial capacity of circular concrete-
filled tube columns [J]. Journal of Constructional Steel
Research, 2004, 60(7):1049.

ThiggH, AT, TR B L i AT ik [Cl/ /e
ERBHRESBEELRENA FARERA BB
5.5 5 P ERE T, 2004,180-186.

SUN Hailin, YE Lieping, DING Jiantong. The method of
concrete creep calculation [C]// ZHAOQ Tiejun. Concrete of
High Strength and High Performance and Its Application.
Proceedings of the Fifth Seminar. Qingdao: China Architecture
and Building Press, 2004. 180-186.

it RIS 1 4 S AT SR M. AR F e K
2 M, 2004,

ZHAQ Shichun. Calculation principle of steel reinforced
concrete structure [ M ], Chengdu. Southwest Jiaotong
University Press, 2004.

R, B, T8, 5. PUER-MNMRELBOM R
B ATEE R ML BB, 2005,26(2)166.
ZHOU Xuhong, HUANG Xiangxiang, WANG Yihong, et al.
Calculation of the differential shortening of steel frame-
reinforced concrete core wall structure [J]. Journal of Building
Structures, 2005, 26(2):66.



