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Therefore, the laboratory model tests on the short piles to simulate the suction piles were conducted in this study, to invest-

tigate the behavior characteristics of the suction pile. After embedding a short pile with a very small ratio of the pile length/ 

diameter into sands under the water, then the horizontal load test was conducted. From the results of model tests, the horizontal 

pullout resistance of the short pile was evaluated and the characteristic of lateral movements was also investigated. 

THEORETICAL CONSIDERATIONS 

The conventional studies on estimating the horizontal pullout resistance of the pile embedded in sands have been conducted 

by Raes (1936), Broms (1964), Petrasovits and Award (1972), Meyerhof (1995), Prasad and Chari (1999), etc., and the bearing 

capacity of the suction pile was studied by Cho (2000), Bang and Cho (2002), Cho and Bang (2002), Kim and Jang (2011), etc. 

The Broms method is generally referred to as a representative method for calculating the lateral resistance of the pile in practice. 

Broms (1964) assumed the distributions of the deformation modes, soil reactions, and bending moments of a short pile under 

the horizontal load in sands, as shown in Fig. 1, where Kp is the coefficient of Rankine’s passive earth pressure, and suggested a 

method to estimate the ultimate lateral resistance, as shown in Fig. 2. Hong (1983) proposed a method to calculate the ultimate 

lateral resistance by a theoretical analysis considering the failure modes between the pile and the ground. 

 

 
Fig. 1 Rotational and translational movements and corresponding ultimate soil resistance  

for the free headed short piles in sands under lateral loads (Broms, 1964). 

 

 
Fig. 2 Broms’s solution for ultimate lateral resistance of the short piles in sands (Broms, 1964). 
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