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Analysis of Mechanical Characteristics of Prefabricated and
Assembled Cap Beam with Front Support and Rear Anchorage

Lin Dong
(First Engineering Co., Ltd. of CTCE Group, Hefei 230011, China)

Abstract ; Prefabrication and assembly construction technology is more and more widely used in bridge construc-
tion because of its advantages of environmental protection, convenient construction and controllable quality.
Based on the project of national highway 329 smart expressway, this paper puts forward a new construction
method of front supporting and rear anchoring based on the original prefabricated and assembled bent cap con-
struction method, and studies the internal force of the whole construction process of the two methods through nu-
merical analysis and comparison. The research shows that: in the construction of front support and rear anchor,
the internal force distribution of the capping beam is similar to that of a simply supported beam under the con-
ditions of lifting the capping beam and front support, while the internal force distribution is similar to that of a
cantilever beam under the conditions of removing the crane; the structural internal force of the capping beam
during the whole construction process of the front supported and rear anchored construction method is signifi-
cantly less than the rear anchored construction method due to the synergistic effect of the front supported and
the rear anchored. Especially when the crane is removed, the maximum bending moment of the capping beam is
reduced by 73%, indicating that the front supported and rear anchored construction method have greater safety;
the maximum tensile stress of the bent cap in the whole construction process is only 1.2 MPa, which is less than

the design value of the axial tensile strength of the concrete of 1.83 MPa, indicating that the bent cap is always
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safe and reliable in the installation process. The proposal of front supported and rear anchored construction has

important guiding significance for the innovation and development of construction technology of spliced bridge

substructure.

Key words: prefabrication and assembly; bent cap; front support and rear anchor construction; internal force

characteristics; numerical analysis
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Fig.1 Installation drawing of splicing bent cap with rear anchor
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Installation drawing of splicing bent cap with front support and rear anchor

http://www.cnki.net



i 6 M A TSR Bl T PFR 5 S ) 2 AR A3 BT 21

2 AEBIARTERNEHA BT
oM
2.1 HETEEBWET

RS A T R T TR (IR TR 5
TIE i sk A% ke 4 N 3 AR Ak, LB RIS HE D R
TR T RS R SO A OY AR R 3R
N B9 724, R ] Midas Civil #4525 3% 37 A 4510
mE 3 R,

R QR . 5 2 5 S MR A C50 TR
-, HEBR PR A L 3.45xe” KN/m?, IR FEER 0.2
R APRPUPLREAE K T4 T 1 860 MPa 1Y
22 4 SRS L 1.95xe® kKN/m?, I #4 HE B 0.3,
SEAE B R 2 mx2 m (4 SEE AR R AR AT, R AR
0.065 m 1) S [ 8 55 592 T 0 i R
P v A7 R A8 AT B, AT 43 ok s e i — v B | a5 AR
HEBC i 9 v - B, b v B AT A R 15 m, BE
2.6 m SR AR L AT, T BT N = 2.7 m, B 2.6
m (14 5 1 AR % A0

Mo S B AT SRS R R
BTG, 1 % P AN 22 8 R 32 B0 3 0T 5 7R ST R
JIE R RI T A 21,31 &b, a7 [ S 20, FE R LT
3E R AR RITY 519,30 Ak, A S T3 B B
£ D,,D,,D., B s A E R, R, R, LAILEHL
5 36 QAT B AE I

LER AT AN T i T Midas Civil HAF RS
C50 Rt Ay A & N 25 kN/m?, 1M 52 PR 25 #H A
26 kN/m?®, HOR H H R 5 1.04, AL th iR %+
FE 5L fERRES R TR B b,
TS 5 T Al 11 Ak 1) T TR R Y a1 4L
DI & 92 B it T3 A

30
19 5 28 27
|5 2524 23
11 3 ! 32
9
5 22
31
21

B3 ZRIHERR

Fig.3 Capping beam and column model
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Fig.4 Internal force distribution diagram of cap beam
under rear anchor installation condition 2
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Fig.5 Internal force distribution diagram of cap beam
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Fig.6 Internal force distribution diagram of cap beam
under rear anchor installation condition 4
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Fig.7 Internal force distribution diagram of cap beam under
front support and rear anchor installation condition 2
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Fig.8 Internal force distribution diagram of cap beam
under front support and rear anchor installation condition 3
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Fig.9 Internal force distribution diagram of cap beam
under front support and rear anchor installation condition 4
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Fig.10 Internal force distribution diagram of cap beam
under front support and rear anchor installation condition 5
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Tab.l The maximum internal force of bent cap under two construction methods during the whole construction process

Rear anchor type

Front supported and rear anchored

Relative difference/%

Working condition Bending moment/ Shear force/  Bending moment/  Shear force/ Bending Shear
(kN+m) kN (kN+m) kN moment force
Install the column \ \ \ \ \ \
Hoisting bent cap 2 876.4 798.2 2 876.4 798.2 0 0
Front suppont \ \ 1226.8 699.8 \ \
Rear anchorage 22022 23326 1231.2 1178.6 44 49
Remove the crane 7 066.2 1 530 1 928.1 1211 73 21
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