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Active Load Measurements for Lattice Jib Type Mobile Cranes*

by Masayuki YOSHIMI** | Etsuji YOSHIHISA*** and Yutaka MAEDA****

Abstract; Recently, maintenance of machines is of great concern not only as economic issue but also as safety
issue. Suitable inspection of flaws and adequate estimation of the risk of failure are essential in applicable
maintenance. From a point of view of fatigue, evaluation of the load history is necessary in order to assess the
remaining life of a structure or a member.

Active load measurements for lattice jib type mobile cranes were conducted. Objectives of them were to revea
actual state of stresses loading on members of cranes. They were split into two phases. One was the in yard
measurement of a crane simulating some actual operations such as slewing, hoisting, derricking, combined
operation and so on, aiming at grasping typical features of stresses and associating them with operations of the
crane. The other was the measurement for a crane operated for actual building construction works, aiming at
clarifying actual state of stresses.

The results and significance of this study are mainly as follows:

(1) Main factors of changes of stresses acting on the tower and jib of cranes are the posture of the crane, the
mass of the load and speed of slewing.

(2) Amplitudes of stress changes by dynamic lift off and touch down are much smaller than those by posture
shifting and slewing with loading.

(3) Acting stresses at the bottom of crane towers by fast slewing can be comparable to those by posture shifting,
and they cannot fully be evaluated with overloading alarming instruments equipped on lattice jib type mobile
cranes.

We suggest that new instruments for recording load history of members of cranes should be ones that are
capable of evaluating actual state of loading, and that they must include a measuring device for transversal loads.

Keywords; Mobile crane, Stress histogram, Lattice, Strain measurement
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Fig. 3 Time series of stress, tension of the cable, the
angle of the tower/jib of the crane and rotation
speed during basic movement with 12 ton
load and moderate rotation speed.
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Fig.11 Stress histogram of crane for the 15-days-
long work at the construction site (Top; at jib
bottom, Middle; at tower middle, Bottom; at
tower bottom)
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Fig. 13 Measured vs. calculated data: at yard
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Fig. 14 Measured vs. calculated: at construction site
(tower angle, jib angle, tension of pendant
rope, stress at tower bottom, calculated axial
force on tower)
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