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A Study on Variation of Ultimate Pullout Resistance and
Failure Behavior for Vertical Plate Anchors in Sands

% * - % BH 7S
Chang, Pyoung Wuck - Hwang, Myung Soo

Summary

Model tests for the ultimate pullout resistance of anchorages and investigation of failure
behaviors in cohesionless soil have been conducted. The factors affecting the anchorage are
mostly the geometry of the system, and soil properties of sands.

The main conclusions of the experimental work were as follows.

1. The load - displacement relationship can be a form of parabolic curve for all plates.

2. The change in ultimate pullout resistance of anchor is mostly affected by embedment
ratio and size of anchor, and influenced to a lesser degree by its shape.

3. Critical embedment ratio which is defined as the failure mode changes from shallow
to deep mode is increased with increasing height of anchor.

4. For a constant anchor height, as the width of anchor increases the ultimate pullout
resistance also increases. However, considering the efficiency of anchor for unit area, width
of anchor does not appear to have any significant contribution on increasing anchor capacity.

5. Anchor capacity has a linear relation to sand density for any given section and the rate
of change increases as the section increases. Critical depth determining the failure patterns
of anchor is decreased with a decrease of sand density.

6. With increasing inclination angle, size of anchor, and decreasing embedment ratio, the
ultimate pullout resistance of anchor under inclined loading is significantly decreased.

7. The ultimate pullout resistance of double anchor, a method of improving single of anchor
capacity, is influenced by the center - to - center spacing adjacent anchors. It is also found
that tandem and parallel anchor rigging arrangements decrease the anchor system capacity

to less than twice the single anchor capacity due to anchor interference.
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Table-1. Physical properties of sand tested.

Grain diameter, mm

Fig. 4. Gradation curve of sand.

mm X45 mm, 30 mmX60 mm, 30 mmX90 mm
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