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Moment Resisting Behaviors of Railway Electric Pole Foundation
According to Form Work Methods
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Abstract The moment responses of electric pole foundations for a railroad were investigated using real-scale
load tests. Large overturning moments were applied to two square rigid piles with a 1.1 m width and a 2.2 m
embedded depth. Two different installation methods-with and without a form-were applied to evaluate the
influence of the form work on the moment capacities of the foundations. The reduction of ground strength
caused by the excavation without a form is more pronounce than the decrease of frictional strength due to the
smooth concrete surface with a form. From the test results, it is found that the current design method which
applies a proportional coefficient to consider the effect of a form work is not appropriate. When the normal
and frictional stressed is considered separately, the effect of a form work can be estimated reasonably by
reducing the friction angle between soil and foundation by 20%.
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[Fig. 1] Schematics of loads acting on a pole foundation
of Railroad
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[Fig. 2] Rectangular concrete foundation for railway electric

pole
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[Fig.

3] Assumptions for the distributions of soil
pressures acting on a foundation
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[Table 1] Values of shape factors(f) (Korea Rail Network Authority, 2004)
Shape Crushed stones Circular concrete Rectangular concrete T shape
corlf((l)ilgiIcl) s Without a form| With a form |Without a form| With a form |Without a form| With a form P(e):(lgl\it?gfr
Shape factor 0.6 0.75 1.0 0.9 1.1 1.0 1.4
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[Fig. 5] Schematics of the foundations and form work
methods
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. A form is installed for the entire
foundation depth
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(b) Case 2 : A form is installed at the upper
0.4m foundation depth

[Fig. 6] Construction of foundations according to form
work methods
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[Table 2] Results of ground investigations

T LFWD Dynamic cone penetration test
est
type Elastic modulus | DCP Index Internal friction
(MPa) (cm) angle(degree)
ith 44 23 343
Without 32 3.6 327
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(a) Schematic of loading method
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[Fig. 7] Loading method using a crane

(a) Side view

[Fig. 8] Locations of LVDT

(b) Plan view
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[Table 3] Moment capacities obtained from two different
design methods

Failure Design moment capacities

moments from (kN - m)
field load tests Korea Railway KRRI
(N~ m) Standard method
With R .
Form 95 83(1.1) 86(1.1)
Without N .
form 83 91(0.9) 75(1.1)
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