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Tab.1 Results of compressive strength of the main com ponent
structural member Pier Column Arch rib Cross brace Beam
The number of measuring points — 432 132 - -
average / MPa 22.8 37.8 41.2 30.9 31. 4
standard deviation/ MPa 3.6 3.6 5.3 1.9 0.9
coefficient of variation 0. 16 0.10 0.13 0.06 0.03
s s s
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Tab.2 Results of carbonation depth of arch rib
Betw een column Betw een column  Between column Between column Between column Between column
Position  No.1'and2, No.2 and3, No. 2'and3.  No. 3and4.  No. 4'and5.,  No. 4and5’

upstream side upstream side downstream side downstream side

downstream side

upstream side

Carbonation

depth/ mm 3.5 2.2 3.3 1.6 4.9 2.4
Betw een column Between column Between column Between column Between column Between column
P ! !
Position No. 5 and6’, No.5 and6, No. 6-and vault No. Sand4, No. 3and4 No. 2andl,
downstream side upstream side downstream side downstream side downstream side downstream side
Carbonation 8. 1 4.7 14.3 7.1 4.3 4.9
depth/ mm
3
Tab.3 Results of carbonation depth of column
Column No. 4, Column No. 5, Column No. 4, Column No. 5, Column No. 4, Column No. 5
Position first cross first cross second cross, second cross third cross third cross,
downstream side downstream side dow nstream side downstream side downstream side dow nstream side
Carbonation

25.1 25.6 16. 1 33.5

deptl/ mm

25.0

25.0




162 ( ) 43
! !
? ’ 3 _4
) 1.6 mm, 6 ) 14. 3 mm.
) 16.1 mm, 33.5 mm.
2.4
0.60
M
, 0.50 7
0401
’ £030¢ .
4, 2~ 4. g
T020F
4
. . . 0.101
Tab. 4 Results of protective layer thickness of the main component e
I memb Pier Column Arch rib B 0.00 == S
structural member ler olumn Arch ri eam 075 1724 2486 13.02 1542
The number of measuring points 108 1000 1899 184 thickness/mm
average/ mm 36.6 22.9 22.7 17.1
o B2 kA EREMEN R
standard deviation/ mm 10. 8 7.6 5.7 2.8
Fig.2 Probability distribution of protective
coefficient of variation 0.30 0.33 0.25 0.16 . . .
lay er thickness for main arch rib
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Fig. 3 Probability distribution of protective Fig. 4 Probability distribution of protective layer
layer thickness for main beam thickness for main column
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Tab.5 Content of causticity ion (Mass percent age)

sample content of Cl° content of SO?
Concrete(Pier cap No. i) 0.27 —
Concrete(column No. 4 and5, first cross, Lanzhou side) 0.12 —
Concrete(vault, first cross) 0.16 —
Concrete(beam, third cross) 0.11 —
Mud(vault first cross, Baotou side) 0.16 0.52
Mud(vault, first cross, Lanzhou side) 0.19 0.71
Mud(vault, third cross, Baotou side) 0.11 2.86
Mud(vault third cross Baotou side, downstream side) 0.14 1.22
Ballast(abutment, Lanzhou side) 0.11 0.41
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Tab.6  Carbonation durable life of the main com ponent BS5 i ;T;%‘; }g\;}s *ﬂ__‘ﬁﬁ At 1a] I Ak ﬂhé&
structural member Column Arch rib Beam Fig.5 Varying curve of reliability for the column
service life/ a 47 61 37

oarbonation reliable indicator

. . . . 0 Il Il ! L L L
10 20 30 40 50 60 70 80 90 100 0 5 10 15 20 25 30 35 40 45 50
carbonation service life/a carbonation service life/a
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Fig. 6 Varying curve of reliability for the arch rib Fig. 7 Varying curve of reliability for the beam
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Carbonation service life prediction of reinforced concrete railway
bridge based on durability test

NIU Di-tao, YUAN Cheng-fang, WANG Chun-fen, XU Shan-hua

(School of Civil Engineering, Xi'an University of Architecture and Technologys Xi'an 710055, China)

Abstract: The Donggang Yellow River Railway Bridge is a transportation hub and the durability evaluation and life predic-
tion of the bridge is extremely significant for ensuring the normal operation of the railway. The detalled detection and in-
vestigation were given to the structurd technical condition of the bridge, the thickness of concrete protective layer, con-
crete strength, carbonation depth, and the reinforcement corrosion of the main component of the bridge were detected, and
the main diseases and their causes of the bridge were analyzed. Based on the environmental conditions and the detection
results of the bridge, the carbonation reliability index and residual life prediction of the main component of the bridge were
analyzed and scentific basis was provided to continue using repairing and reinforcing the bridge.

Key words: concrete brid ge; durability; thicknessof concrete protective layer; carbonation depth; life prediction
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