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Failure mechanism of shoving on steel bridge deck with gussasphalt overlay
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Abstract: To better understand the failure mechanism of shoving on steel bridge deck overlay and guide the
maintenance actions, an investigation was conducted on the performance of Beipanjiang bridge in terms of
pavement shoving in Guizhou province. The Gel permeation chromatography (GPC) and Fourier Transfer
Infrared (FTIR) spectrum were employed to analyze the failure mechanism of shoving from the point of
molecular scale. The results showed that the asphalt aging is not the main cause for resulting in the
formation of shoving disease on steel bridge deck. In addition, the reduction of adhesive strength of the
second tack coat is a secondary cause for shoving disease of the steel bridge deck from the field survey
research. Further, sieve analysis was performed to investigate the shoving mechanism on steel bridge deck
with Gussasphalt (GA) mixture, and the results indicated that shoving failure is due to the gradation of GA
mixture and poor angularity of aggregate particle rather than aging of asphalt binder.

Keywords: Steel bridge deck; Permanent deformation; Gel permeation chromatography; Fourier transfer

infrared spectrum; sieve analysis

PIF AR 2 R RN AR 20K RBPPSEI R AT W [ E R K B AR
B B IR AR A EOR OO O B R T i e S OO B AR B0 R (LR b X

W75 H #9:2015-12-10
TEE B v 1022 5 (1985, 55, 32 22 P 8 11 2549 5 M BEF 5T » (E-mail) shanhy8@163. com,
Received:2015-12-10

Author brief: Shan Hongyu(1985-) ,main research interests:road structure and materials, (E-mail) shanhy8@163. com.



% 34

DB F A R XA @ 4 KRR R Y R AL o A7 105

14— S 0 A7 2 1 I T R R AR T RO T A
3 RO AV A A 1 4l 2 1) i 55 7K - » T B Xk 449
M7 % b ™= e AN M RE WLy T A AT T R R A —
ELTE AT 10 R S o B L i R B AR I A
i [ I 0F 3 % 5 3 2% T A I R R T O 7 A AT
TRREET,

FLAT > o FE AW T 300 7 4 2 B0 D 5 28
A REEI IV R E I R A BE K
B 15 AL G0 B A ALUBIL B B S R L AT T
B T B A R IR L V2 B RS S HE BT BB T
Wi R R R IR H 2 — . — oA Bl S
)G 45 V2 205 08 B AN L A R il B AT e 2
YERITR SRR 5 10 77 A2 A X 57 % dek R 3 S Bl
JBJZ o TR T E () R (R 5 2 4 T s R
(BB ADL 5 5 o B0 D03 56 59 5 R4 B9 A8 400 7 T
AR E IR I RERSAE — i R L 145 /5 HF 1M JZ [A] HE 5
P B A (H D B S PR RO R SR TR S
T D B A7 5% B B AGE I 3 TG 32 X AR v e 8
5B BB AR N A S KB UK L ol T T 2
V14 52 P 5 R R P X A TR A 2 0 A F 9 TG R R
JH R 23 05 vk o AR JE A A0 WL H 00 4 00 G AT e
8 R e i X BEL S T XS AT TR B A [ Y
AR T e I 58 5 i R 2L L AR SR
Sy A A o0 i O3 vl 2 R I AR R B Ry
A ity o A 2 A 7 258 R AE AL 27 0 S5 A T T Y
ARAE s I35 ROBE A TR 401 3 i A

1 IREBASKRERESN

ACRETTHE R L BN 48 50 — e R B AR A . T
2009 4 1F A G 4 AL T80T 8 B G R B 4 B
KW B 5 Loy AL L 5 I BT R4S . R AR
EB50 636 m LS ] SCANAT N 2 BB R AR . th BT
XM IE 52 S M A AT T A S O AL R S 1A R T
A5 m PP SR A RSB AR K 964 m, A 1
A I 1 TR .

SR IR B ANAT Ay AT O 1 Al 2 )2
AT E R B R BT AL TR L R HE B AL
o F B R AEAT ARl e S BB IR HE B AL P X I
24k oy AL T B R ATAT IR RS B A 50
m’ (20 m, 98 2.3 m) . FEMESFAIE ™ E AL E .
A LA BB Db B A AR . MHE BF AR TR AL B B
B2 AR LBMEREEZMEL 2.5 cm, ME R
BETHAR L - 4 25 3 B A2 TP R T RS — )2 iR )R it

7//////////////////A

W5 IR B 41 (SMA10)(35 mm)

Btk FLALYI 1 (0.45L/m?)

Ve 5 IR 1(GA-10)(25 mm)

Tack Coat No2JEEHi(100~200 g/m?)

EliminatorBjj 7K J2 (B /2)(2 500~3 500 g/m?)
Zed SOAEWRJZ(200 g/m?)

VBSRD B R (I 35 J3F:Sa2. 5% HLRE J3:40~80 pm

B 1 NHEHEELEN
Fig. 1 Bridge deck overlay systems

KB HTIA R L% D A IR A B2 Bk
[) B 3 & B, R ARl e HE S Y 7 B R IO S
Eliminator (— F Bjj 7K 4 25 #4 8L Bl /K J2 08 17 58 4F »
6B Al 4 A A R A R DR TE T 2 (GA-10) FER 2
JE K45 2 (Tack Coat No. 2) 6], #H 3¢ 3 37 B8 F- 4
Bl 2 iR

(a) AR
(a) Surface shoving

(o) HEFATE AL BRI

(d) &lith)E X3
(c) Shoving area after drilling (d) Area free of shoving after
drilling

B2 HXHEERA
Fig.2 Relevant photos of disease

2 RRERENESH

2.1 RWHZE

K FBE I 18 33 (0,35 s (DPC) | 9 ~7. - 75 3 21 41
S (FTIR) F B 43 At % 50 A7 1 il 25 )= 4 5 A8
TE g & 7= R LB AT 43T
2.1.1 B #HiE &% (GPC) B3B3 OiEH
A& T3 M /o351 B 4 3 0 68 5 I 37 i #1 kL
G F SR Ay A A RO % AR AR LR R 43 Ak 2
PE AR [R] L 43 F I FRAS 8] 19 85 431 TR R 40 6 i 3
WE 3 R .



106 + REFHR YL KB LE

% 38 %

Gel Pemeation Chromatography Diagram
of Asphalt Cement
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