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Experiment on Bending Capacity and Structural Design of
GFRP-pseudotsuga Taxifolia Glulam Bridge Deck

FANG Hai, HAN Juan, LIU Wei-qing, ZHU Lu
(School of Civil Engineering, Nanjing University of Technology, Nanjing 211816, Jiangsu, China)

Abstract; The bridge panel of sandwich structure was manufactured by using pseudotsuga
taxifolia glulam as core materials and glass fiber reinforced polymer (GFRP) as surface course.
The bending experiment of GFRP-pseudotsuga taxifolia glulam beam was carried out based on
basic mechanical property of pseudotsuga taxifolia glulam core materials and GFRP. From the
bending experiment, the load-midspan deflection curve and GFRP load-midspan strain curve were
got, and the test value was compared with theoretical value of bending stiffness. It brought up a
whole structured design process of a sandwich structure bridge deck, and gave the design
parameter of bridge deck. The study results show that using GFRP-pseudotsuga taxifolia glulam
bridge deck into girder-composite bridge panel is feasible.
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Fig. 1 Structure of GFRP-pseudotsuga Taxifolia
Glulam Sandwich Plate

1.2 #&dE

1.2.1 JRM#

Bl B 21 4k R N R S SR A A A W A 7 R 3L
Al 1 B S T A A L2 83T 078k 907, £ 4 G 1)
Fefil o 1 s 1, BEARMORLR N AR R s A BR 2
A AR 7 1 R 2R G AS 1R B TR AR IR L RG EE k 0. 1~
0.15 Pa s, A/ THEFARETZ,

1.2.2 #&1Z

AE TR G ASE A SR T 98 B2 2 35 mm (1% 48 JiF
VN N TR NI e a2 % B o RNV N 3 7 O 2 ]
DNy ) | DA e 3 7 | B R e ) O
TG B A8 A IS A AU A e TH 4 I GERP A,
T EA 5 A B AE R o] 58 i GERP-ZE T A i & K Sk
J2 AR A2 11 45
1.3 ANHHERAFERE
13,1 Gesia e RS EAR D Frst

FF AR IE 45 1) 52 M (R R AAE 5 AR B o B COR
NI 5 Bt B o B 3R K 5 k) (GB 1938—2009) M Al
ASTM D143-94"" HEAT T A $ir i 560 5 4R 4l (K
AN S BT 8 B 3R 58 7 75 ) (GB 19352009
CARMA MR ST He i PR AR 2 U 07 46 ) (GB/ T 15777—
1995) ) (AR #1 #E gLt iR B 5 3% ) (GB 1939 —
2009) M (A B A BT e PR B I A2 i) (GB
194320091 T AR M BP0 1 A8 5 AR AR (R A1
I 0 g B 8 B AR 56 75 1 ) (GB 1937—2009) 1 YE AT
TR YU PE RS M PRI R LR 1
1.3.2 GFRP & E#M X%

GFRP [ 2 th GFRP i 5 A 1 i1 28 g 4% i %]
AT R o 3R i TR B T 2T A 498 5 9 R 7 P A R
)70 (GB/T 1447—2005) il /8 , iR 36 2 B W & 2
ST At A R i SR 608 AT e 415 it a2 A7 1 58 A 1
AN TFAEIAFAE R AR

3 R FH 2 [ 7F 11 Zwick/Roell B, 4 43 36
Bl ¥ B DIN EN 1SO 527-4 35 5 b5 v » 128 56 38 FF
2 mm * min ', LN, FFH 3816 AR A K



60 AHAFE TRFR

2014

F1 BREREHERNZHENRER

Tab.1 Test Results of Basic Mechanical Behavior of Glulam
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Fig.2 Schematic of Test Device (Unit:mm)

R A A 17) BT )58 RS AR MERLSE X T IE A 27 4
8 5 P AR A 16 5 D) X L BT AR D 1) 5 R L
FLAR T 10 J8AS° AR o B LA I Bl 3 56 775 vk BIAR A1 457 i

=2 GFRPHEH MR KER
Tab.2 Tensile Performance Test Results of GFRP Skin
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Tab.3 Shear Performance Test Results of GFRP Skin
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Fig.3 Failure Modes of GFRP-pseudotsuga

Taxifolia Glulam Sandwich Plate
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Fig. 4 Load-midspan Deflection Curve of Specimen J54-F3
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Fig. 6 Design Schematic of Vehicular Bridge (Unit:m)
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Fig.7 Calculation Diagrams of Dead Load
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