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Summary and Prospect of Typical Diseases in Energy Transport Channels in
Winter Cold Regions over Past 20 Years
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Technology Co., Ltd., Xi’an, Shaanxi 710075, China; 3. Chang’ an University, Xi’an, Shaanxi 710061, China;
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Abstract: To investigate the typical disease characteristics of energy transport channels in winter cold regions
and guide the design for extending road service life, the causes of diseases such as pavement reflective cracks,
continuous potholes on bridge decks, and failures of bridge drainage systems were analyzed based on the 20-
year operation data of a 531 km in-service expressway in the coal energy region of northern Shaanxi. The
research results indicate that when the asphalt pavement thickness reaches 22 cm, the reflective crack spacing
of the expressway operated for 15 years can be controlled to over 50 m. Basically, no base layer water damage
caused by cracks occurs, and the pavement service life can be significantly extended. The relatively thin 8 cm
thickness of the cement reinforced concrete leveling layer on the bridge deck is the main cause of the
continuous potholes on the bridge deck, and the ineffective removal of the laitance layer on the surface of the
reinforced concrete is the main cause of the upheaval and slurry pumping diseases in the asphalt layer on the
bridge deck. It is recommended to perform precision milling twice to thoroughly eliminate the laitance layer.
Under the influence of coal slag and freeze-thaw cycles, conventional bridge drainage systems are highly
susceptible to damage and failure. In this special environment, the bridge drainage systems are innovatively
optimized. Prefabricated external hanging drainage gutters combined with vertical drainage systems are adopted
to perfect the drainage systems of the bridge and the bank slope under the bridge, adapting to the special
operating environment of energy transport channels in winter cold regions.

Keywords: winter cold region; long-life pavement; energy transport channel; pavement reflective crack;

continuous pothole on bridge deck; bridge drainage system
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Table 1 Statistics of typical pavement structures and traffic volume data
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Figure 1 Typical crack diseases of semi-rigid pavement

in winter cold regions



268 ¥4k

A S

2026 F

4 WA I = S S 2 A ) o A R R R R S %
i 2 1 A7 2805 W 5K, T R & TR X il 2 K MR
MIRREE S PF T, T R Ak R 2 BRdb NSl T
IR A PG L A FE X, B 1] 24 W AR © R d Oy i ALY
i LN 2 e U iz i O BT R RR SRR T
i PR MR 07, e i Al b X 6 B e A g
[ S T 25 KA TV £ S THT i S 24 4 1) B (0 i B R
S Z AR Horh G658 e B R G20 5 4R v
N BEIEE 8~ 124F 5 S R AL, B AL — s
T 2 4F J5 , S A 4 5% R R 4 B S 2 R T, X A 4
B R R BN ) SR AN 2 TR

®2 HBARENRSREFERITER
Table 2  Statistical results of reflective crack diseases in

typical road sections
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Figure 2 Continuous potholes on bridge deck and

damage to concrete leveling layer
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Figure 4 Typical ponding diseases in bridge deck structure
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