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Analysis of Effectiveness of Several Vertical Load Stabilization
Methods in Structural Testing

GE Xue CAO Wenging LU Liang’
(Department of Disaster Mitigation for Structures, Tongji University, Shanghai 200092, China)

Abstract In quasi-static reverse cyclic tests on structural members, the vertical load simulates the gravity
load sustained by the specimen. This load must remain constant in magnitude with a fixed vertical direction,
while accommodating the horizontal movement at the top of the structure. Currently, large-capacity
conventional hydraulic jacks are predominantly employed for vertical loading. However, specimen deformation
makes maintaining load stability challenging. To address this, technicians have developed various stabilization
techniques, including electro-hydraulic servo systems, mechanical lever setups, hydraulic lever
configurations, and accumulator-assisted jack systems. This paper first outlines the operational principles,
device characteristics, and respective advantages and disadvantages of these methods. Subsequently, a
comparative case study evaluates the stabilizing performance of the lever-based and accumulator-based
approaches. Results indicate that the lever-type method maintains load fluctuations below 2% at frequencies
under 0.1 Hz. Furthermore, by selecting an appropriate accumulator, the accumulator-type method can limit
load variations within 3%.

Keywords  structural testing, vertical loading device, hydraulic jack, lever-type loading method,
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