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Evaluation of Operation Performance of Railway
Prestressed Concrete Box Girder After Fire

SU Yonghua'*

(1.Railway Engineering Research Institute,China Academy of Railway Sciences Group Co. Ltd.,Beijing 100081, China
2.State Key Laboratory for Track Technology of High Speed Railway, Beijing 100081, China)

Abstract The fire damage of railway concrete bridge is an occasional special event, but it is easy to damage the
bridge structure and even affect the normal operation of railway. Taking the fire damage of one railway prestressed
concrete box girder as an example, the method of assessing the concrete structure after fire was introduced
systematically. The appraisal and rating were carried out according to the inspection results of girder damage
condition and the assessment results of operation performance, and the assessment conclusion and treatment
suggestions were put forward. The prestressed steel strand and the performance of concrete of the box girder have
not been affected obviously after fire,and the damage is classified as grade Il b. The dynamic deflection and natural
frequency of the middle span meet the requirements of the code,and partial repair and surface coating protection can
be carried out. The assessment method of the railway bridge concrete structure after fire has universal significance in
this paper. According to the special requirements of structure and operation of railway bridges,we can learn from the
mature practices of civil engineering industry at home and abroad,improve the technical system,and provide more
comprehensive technical support for the maintenance and repair of railway bridges.

Key words Concrete box girder; Fire damage; Carbonation depth; Dynamic deflection; Natural frequency;
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Research Development of Bainitic Steel for Frog

LIN Yunlei' ,ZHOU Qingyue’
(1.Postgrauate Department, China Academy of Railway Sciences Group Co. Lid.,Beijing 100081, China;

2.Metals and Chemistry Research Institute,
China Academy of Railway Sciences Group Co. Ltd.,Beijing 100081, China)

Abstract The frog is one of the key parts of railway track structures.It is often subjected to alternating impact loads
and contact stresses at working situation, and are easy to have damages of fatigue crack and even spalling.
Conventional high manganese steel frog has the disadvantages of having casing defect and bad weldability , with a
average working life of about 70~ 80 Mt.So it cannot meet the development demand of high speed railway and heavy
haul railway.Bainitic steel is one of the ideal frog materials because of its high strength, good toughness and well
resistance to contact fatigue. This paper systematically summarized the research and development of bainitic steel for
frog at home and abroad.In UK, researchers focused on enhancing the impact toughness of bainitic frog.In USA the
railway is mainly for heavy haul transport, so researchers emphasized on increasing the strength, hardness and
abrasion resistance.In Japan the carbon content of bainitic rail was usually 0.2% ~0. 55%.In China, the bainitic frog
was studied from1990s and its average working life was more than 100 Mt currently.

Key words Heavy haul railway; Turnout; Bainite steel frog; High high manganese steel frog; Strength ; Hardness ;
Abrasion resistance
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