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KEY WORD : WEIGH IN MOTION / WEIGHT IDENTIFICATION / FIELD TESTING

## 4770488921 : MAJOR CIVIL ENGINEERING

SARAYUT UIYYASATHIAN : TRUCK WEIGHT IDENTIFICATION FROM DEFLECTIONS OR
ACCELERATIONS OF BRIDGES. THESIS ADVISOR : ASSOC. PROF. DR. TOSPOL PINKAEW,
159 pp. ISBN 974-53-2603-8.

This research studies the weight identification of moving trucks on bridges from deflections or
accelerations of bridges. The bridge deflections or acceleration signals are either simulated from the
truck-bridge interaction model in computer or directly measured from the actual bridge in the field
test. Employing modal analysis, the bridge's stresses, deflections, velocity and accelerations are
computer-simulated and are input for truck weight identification using the dynamic programming with
iteration technique or the direct solving of the equations of motion. The effects of identification
method, truck speed, surface roughness, and truck weight on the accuracy of weight identification
are investigated.

The results obtained from computer simulation reveal that the accuracy of weight identification
greatly depends on truck speed and surface roughness. It is found that the dynamic programming
with iteration technique is more effective than the direct solving of the equation of motion. While the
use of bridge's deflections yields more accurate identification than bridge’s accelerations.

The field test at the Bang Noi Bridge is conducted. The effects of truck's weight and speed are
considered. The bridge is a prestressed concrete bridge having 9.43 meters span and 3 uni-
direction lanes. The deck, having about 45 centimeters thick and 14 meters width, is constructed
from the precast concrete slab with 1 meter width placed in a row and covered with topping
concrete. A 10-wheel truck with 4.4 meters axle spacing measured from front axle to middie of real
axle is employed. The weights of the tested truck are 20, 23 and 26 tons while the speed is between
19 to 44 kilometers per hour.

It is found from 24 cases of the field tests that the truck weight identification from bridge
deflections using the dynamic programming provides the accuracy of the front axle within the
discrepancy range of +35%. However, it exhibits better weight identification for the rear axle and the

total weight in which the discrepancy reduces to £14% and 8%, respectively.





