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Analysis of Mechanical Properties of Interface Bonding Layer Based on
Assembled Bridges

QTAO Jian-gang, HU En-qian, TAO Rui*, YANG Hai-yang
(School of Civil Engineering and Transprotation, Hebei University of Technoloy, Tianjin 300401, China)

[ Abstract] 1In order to ensure the safety and reliability of the structural connection of assembled bridges, the strength test design of
different types of interface agents was carried out based on bridge engineering and structural mechanics, and the mechanical properties
of different cement grades, water-cement ratio and ash-sand ratio were analyzed. The change law of the strength of cement mortar in the
early stage is faster than that in the later stage. The change law of the compressive strength of different types of interface agents with
different ages was obtained, the prediction model of the relationship between different ages and strength of cement mortar was
constructed, and the optimal mechanical properties of SS-III were proposed from the perspective of the bending-compression ratio. The
relationship between different interface agents and the tensile strength of adhesion splitting was tested and analyzed by developing the
test device of adhesion splitting tensile strength. The bonding performance of SS-1II was determined to be the best interface bonding
agent for assembled bridges from the perspective of the bending ratio and bonding properties. cement mortar as the interface agent for
assembled bridges is more reasonable, which provides a new research idea for the safety and reliability analysis of the interface
connection of assembled bridges.

[ Keywords | assembled bridges; interface agent; mechanical properties; compression ratio; adhesive properties
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Table 1 Test factor level table

ES
K T KR P/ NSTAE (S &
Bt 7%= IR H IR
KF— KRR P.042.5 0.30 0. 40
KFEZ KRS P. 052.5 0.35 0.45
F2 RWEIRET
Table 2 Test condition design
WS FEARE KRS JKIK H R
SJ-A IR IR P.042.5 0. 30 —
Sl-B TR P.042.5 0.35 —
SS-C IKIHPIK P.042.5 0.40 2.4
SS-D KV P.042.5 0.45 2.7
SJ-1 IR P. 052.5 0.30 —
SI-T TR P.052.5 0.35 —
Ss-M IKPHPIK P.052.5 0.40 2.4
SS-IV S P.052.5 0.45 2.7

ST MUK IR SS K IRAPH ;AL T kKL 0.3;8 . 11 Rk
K 0.35;C AR K EE 0. 43D IV RK KL 0. 45,

2 TR AR5

2.1 REHE

SR HTT PSR AR SRR K e
W RISy hiE T . S Rl R EUR R Z
WHEREIR T AN BAE A R P 3EE 3 4
WEHARD 1.3 28 d, B4 3 ki, Ry AR S
WA TR B, R RIS R 3 R,

HR e T AR SC PR 2K, 157 R oK U ¥ S BsF, i
WIRY 38 R B 1%, 28 d B9 BT I 8RR RN T
10 MPa, $it FE 58 BE A L/ T 60 MPa; F 1 51 47K e
TSI T/CECS 728—2020 (24 i 24 1 M7 42 T
B ARBARLY FoRK VERDI ) 28 d PR A R /N T
60 MPa,1 d HtH5R A /N T 30 MPa,
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Table 3 Test strength result

e PUTHRIE/ MPa PURHEE B/ MPa

BEHS 0 34 md 14 3d 284
SJ-A 1.9 4.0 7.0 8.5 18.8 49.6
SJ-B 1.3 3.8 6.7 7.7 18.1 47.0
SS-C 12.2 14.0 15.3 37.9 45.9 63.6
SS-D 10.0 12.5 14.5 33.1 43.8 60. 2
SI-1 2.8 4.9 9.3 13.6 26.5 54.7
SI-T 2.1 4.3 8.5 11.0 23.0 52.5

SS-M 12.3 14.5 16.7 37.0 44.6 69.1
Ss-IV 10.2 12.7 15.0 32.5 42.7 62.9
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Fig. 1  Flexural strength relationship at different ages
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Fig.2 Relation of bending strength change rate at different ages
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Fig. 3 Compressive strength relationship at different ages
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Fig. 5 Fitting relationship between different ages and

compressive strength

F4 FAEEHEREEREHXRER
Table 4 Relationship model between different ages and

compressive strength

[N oe s BAEAR R R
ss-C y = 38,347 192 0.998 5 e
$S-D y = 34.747:%19 0.980 9 ¥
ss-M y = 36. 58821 0.999 2 B3
ss-IV y = 33.595, 1 0.993 7 B3

e oa MEEIE, d; y APUERE , MPa,
*5 RBEBIEMER

Table 5 Results of model validation

R G5 PR/ MPa W/ %
SS-C 60. 1 0.1
SS-D 59.9 0.1
SS-TI 60.3 0.5
Ss-IV 59.7 0.5

26 5 f5H AN R Fh K Je R0 3 A8 35 A X 7
4 ST H A 0 5 R S R i 2 R R 22 AR
JIN U BAS R ST R
2.4 IELEERS

P B 25 R3S 29T R L, R [ K PR b 2K 3
JEFEBERE IR R Q& 6 iz, 31 L Bl i 401 2 1k
FE 7 B,

H L6 5 8 1.3 d B, SRR I RN IR Y
PR R/ ZR M SS-TT > SS-C > SS-IV > SS-D, A
[l 7K Jedns AR R AKOKR He 2 F T, SS- T4 /37 & L
B SS-CEHIT 3.1% .6.6% ,SS-IV 4H 3T & L %%
SS-D T 4.0% 4.2% , Vi BEE K Ve AR 5 1K)
BN, KPP A e Ay, o i TR RE I R
AREIKJERRS AR KR e 4544, SS- T 40 A4 97 1
HeAs SS-IVHE = 1 5.7% 9. 4% ,SS-C 4H 3T K 1L
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Fig. 6  The relationship between folding ratio and age of

different kinds of cement mortar
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different ages
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Table 6 Measuring result

R 25 W/ (grem ™) FRIF g
SJ-A 2.058 926. 10
SJ-B 2.000 900. 00
SS-C 2.259 1 016. 55
SS-D 2.242 1 008. 90
SI-1 2.001 900. 45
SI-1 1. 980 891. 00
SS-1II 2.254 1014.30
SS-IV 2.242 1 008. 90
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Fig. 8 Test piece limiting device
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Table 7 Bond splitting tensile test results

R BROE, BERGUHRE/ - fE/

kN MPa MPa
63. 36 1.79

SJ-A 54. 65 1.55 1. 64
55.52 1.57
62.22 1.75

SJ-B 58. 05 1. 64 1. 69
59. 34 1. 68
85.32 2.42

SS-C 95.02 2. 69 2. 64
99. 42 2.82
87.24 2.47

SS-D 92.54 2.62 2.50
84.62 2.40
60. 05 1.70

SJ-1 59. 69 1. 69 1. 68
58.28 1.65
61.85 1.75

SI-1 63.37 1.79 1. 80
65.79 1. 86
101.21 2.87

SS-1I 91.19 2.58 2.75
98. 84 2.80
94.22 2.67

SS-IV 91.13 2.58 2.59
89.01 2.52

3.4.1 REVAPEAKREFRLERSH

& 9 5, AN [EIK I8 el 1 Bl 45 0 B R /N e
%M SJ-T >SJ-B>SJ-1 >SJ-A, H SJ-TT A Fs
GEMRBE K (M 1.8 MPa, % SJ- 1 SJ-A SJ-B 4%
MEHT 7.1% 9.8% .6.5% ., ANFEKIRIRS M
KK EL 26, B K Jebr 5 38 O, 26 45 5 3 Bl
B, SI- 1 SJ- 1A Bh4h a8 B 43 48 SJ-A (SJ-B
T 2.4% 6. 5% , UL KR BR5 B0, 40 B 4
5K B A v AR A, s g BN FE 43, 7R AR K TR

WARFEEE R MR K P bR 5 ASFZKIK B 2k A
TSI R Zh A e 4 SI-IHE e T 7. 1% ,SI-B 411
FHEESRPEE S ST-A #2055 T 3% , Ui W & /K K Fb i 38
KK UGS (1) 5 245 o 5 ol 5 184 i, ¢ B0 Ok b 4
RETAT

1.9

1.86

%
T

1.80

1.79 ,
{ 8175 Qe 75
A 1./7’0
e W

1.65

NN

1764 1.64

B RGHRE/MPa

2
[ = ]

1.55

SI-A SIB ST SI-I
NG ES ST

KO AR[FIFh R e 5 B4 B R0 I 1Y 56 3R
Fig. 9 Relationship between different kinds of cement
paste and bood splitting tensile strength
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