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Accident analysis

Failure of U-type hangers made of

reinforcing steel bar fixed to reinforced concrete beams——

by Masazumi Tanaka**, Yutaka MAagpa**

In the afternoon of the 1st of February 1981 an accident happened on a building costruc-
tion field in Tokyo. A couple of U-type hangers made of reinforcing steel bar and fixed to
the ceiling concrete beams of first story were suddenly broken, when workers of a transport
company, using those hangers, were hanging down a load of 4 ton weight (air conditioner)
onto the floor of basement 2, through a hatch opened in the first floor. Two workers operating
chainblocks on the load fell down together with it on the floor of basement 2 about 6 meters
below, and were hardly wounded.

In this report, the causes of this accident are investigated through spot inspection,
fractographic analysis of the fractured surfaces of hangers, estimation of loading condition of
hangers, and certification test of their strength containing Charpy V-notch test and so on.

The main results of this investigation are summarized as follows ;

(1) Though a reinforcing steel bar has fairly high tensile strength as a material, it is
originally poor in ductility when compared with usual structural steels and loses its strength
remarkably through embrittlement if cold worked. Therefore, it is very dangerous to use
this kind of steel in the cold worked condition for main load-sustaining members.

(2) The stress condition of U-type hanger is harder when obliquely loaded with so large
angle from the vertical direction as in this case (about 60°) than when vertically loaded. The
tensile strength of the hanger is highest in vertical direction, and decreases remarkably with
the increase of the loading angle.

(3) The fracture accident of this case occurred due to the strength shortage of hangers,
because the hangers were used under the oblique loading condition which is hard for them,
and in such low strength state through cold working as mentioned above.

(4) Such situation came arise from the fact that the user of those hangers had not shown
the oblique loading condition, and the designer had adopted the reinforcing steel as hanger
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material, not knowing such strength property of this steel as mentioned in (1).

(5) By the way, in many construction fields, the reinforcing steel bars are even now
used easily as the materials for hangers and anchors similar to those in this case, in the state
where their strength is not certified. It is necessary for this dangerous state to be improved

immediately.
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UDC 539. 42 : 614. 8-02 : 691. 871
Accident Analysis-Failure of U-type Hangers Made of Reinforcing Steel Bar

Fixed to Reinforced Concrete Beams

by Masazumi Tanaka and Yutaka Maeda
Technical Note of the Research Institute of Industrial Safety,
RIIS-TN-82-3, 1~17 (1982)

The cause of failure accident of U-type hangers were analysed through spot
inspection, fractographic method, -estimation of their loading condition and
certification test of their strength, containing Charpy V-notch test and so on.

It was clarified that reinforcing steel bar used for those hangers were extremely
weakened through cold working (bending to U-type), and oblique tensile loading
condition was very severe for those U-type hangers. - This accident is considered
to have happened through the strength shortage of hangers owing to such inade-

quate material selection and loading condition.



