FFATEE =2 A28 6F 20128 62 pp. 5 ~ 17

= MoEE S8t dEANHN ZXst
HE MEFI|ZRS MYZHE EIt

Experimental Evaluation of the Moment Capacity of a Railway Electric Pole
Foundation Adjacent to a Fill Slope

o] & ¥ Lee, Su-Hyung

o] A A Lee, Sung-Jin

o] o 3} Lee, 11-Wha
Abstract

The moment responses of electric pole foundations for a railway were investigated using real-scale load tests. Large
overturning moments were applied to two circular rigid piles with a 0.75 m diameter and a 2.5 m embedded depth;
the circular rigid piles were installed in an actual railway embankment fill. Two different loading directions-toward the
fill slope and toward the track -were applied to evaluate the influence of the fill slope on the moment capacities of
the foundations. It was found that the failure of the foundations that were constructed according to Korean railway
practices exhibited a sudden overturning pattern without any significant pre-failure displacement. The moment capacity
toward the fill slope was less than the moment capacity toward the track by 30%. From the test results, the geometry
factor (K), which accounted for the reduction of the moment capacity, due to the fill slope, was 0.7. Moment capacities
determined from the load tests were compared with those predicted from three existing design methods, and their

applicability was discussed.
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Fig. 1. Schematics of Loads acting on a Pole Foundation of
Railroad

6 e=AgtEstel=2y H28d HMes

Szsto] 7127k Y 4 = =l

QItiBalfour Beatty Construction Ltd., 1986; Broms, 1964;
Hansen, 1961; UIC/ORE, 1957, Dickin and Nazir, 1999).
ol5 A Anh A7 2Lz} P
H A= AA =27] 7128 AFRUE 4Bl 285}
7)ol B} oIk wekal wet gl doln Hee A
57120 A= 5L Sdade A4 2719
720 et AatAlgo] WhEAl Fastc) el 5
shgofl Hlsto] FoiAler mje Z HHES 7|3 A
sa7] 9IsAE Alshae] 712 dek oldA S 4
Aol 77 27 sfof ek webA vk o e

Y

=
_I]rlﬂ

o oA omr oM
lo -llN
ilod
0
N o
T A
ot 1 g
LTl =
ok m
) do
iy N
N lo
N >
B 2
=2 o
g S
ETGE
s o
N o
X5 o
> Y

of

N
BNo
1o o2

2ypo Askerozy
Fral] B o] G 3ol 7

EEEER LR R RS
b1 $1tel 283t

2
S~
>
12
iz
R
o%
o2k
2

Nt
; 4
T 32
o
>
v 2L
‘H,
59 i)
o =
oot
filo
=
)
ol

k1
so
fr
N
o
)
>
il
=
i
R
Ny
o
P,L
32
)

2. I MAEZ J|x9| MA 2 A2 §HE



Table 1. Types of loads acting on a pole foundation (Korea Rail Network Authority, 2004)

Types of Loads Details
Wind pressure against electric cable
Wind Wind pressure against pole (vertical to railroad)
Wind pressure against pole (Horizontal to railroad)
Horizontal Wind pressure for beam (Horizontal to railroad)
Horizontal tension at the standard temperature
Horizontal tension at a curved section Horizontal tension at —5[C]
Horizontal tension at the minimum temperature
Electric cables
Beams
Vertical Self—weight Poles
Auxiliarly parts
Workers
Ice Ice on electric cables

Table 2. Examples of loads acting on a pole foundation for pole span distance 50 m and radius of curvature (R) 1000 m

Types of loads Load (kN) Moment (kN-m)
Vertical 11.63 5.40
Horizontal tension 2.1 15.56
Horizontal
Wind 6.96 45.01

(a) Rectangular concrete foundation

(b) Circular concrete foundation

Fig. 2. Types of electric pole foundations in Korean railroad
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(a) Boring machine operating on railroad

(b) Excavated hole for a foundation

Fig. 3. Construction method for circular concrete foundation
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Table 3. Values of strength factors (S) (Korea Rail Network
Authority, 2004)

Maximum loads Maximum load for ordinary operations

for a storm Stable ground Deformable ground
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Table 4. Values of shape factors (f) (Korea Rail Network Authority, 2004)

Shape Crushed stones

Circular concrete Rectangular concrete T shape

Form conditions |Without a form| With a form

Without a form

Pouring just

With a form | Without a form | With a form i
after excavation

Shape factor 0.6 0.75

1.0

0.9 1.1 1.0 1.4

Table 5. Values of geometry factors(A) (Korea Rail Network

Authority, 2004)
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Fig. 4. Assumptions for the distributions of soil pressures acting on a foundation
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Condition 1, 2

Condition 1 > 0.8m
Condition 2 < 0.8m
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Fig. 5. Geometry conditions of German design method (Kiessling et al, 2009)

T iy =0.1252 (MN/m?)

~
\®]
~

A7NA e TAEY, 22 AEE

iz
o
M)
o
2
o

olo} o] WPy B JAEE ANk} At
2E 2 AMARE DAR Sk QA gov] o
491 & A8k glrk. ol HAF/| 27} vlwA
QY 2| Wio] 2HE Akl Axzo] &
H 57 oAl Aubazie] HAHUR HAC] WIS
Slato] PPEAQl e ABA O HFohu U A
2 peE Zgat U0 PHe EGRRE
SHL QAR vmstel AYRAES AP 3
e FASHL, T o) EYRIL I Aol S
e Qlom, B3] Tegse] A9 7% Aol
L Eohe AgRulE Abgo] efski 9lck(Figure 4)

ole) A9 7|27} HEANESlo] A 5= A9 o
S0 Figure 59} 22 2|3 20| we} 7] %7} Ao
WA oA 08m olujo] A E= A 7)ze] AFw
RE S 20% 7ha7] WS 2gokel AR v}
A Elo] Ao yy)z Fejo] NAASR 088

e
mere] Ao NY2AL 18] $elo] Table
oF 22 AE A0 ek AEATe B 71

o] ZAlo] AlHo R HE 1.6mHETt 7 o|dH A

o 109 ARASE 4854 510
ogs o7 AFEWMET} 23% AE
Rew, F7|Ee] FEH=

2 0.77(1.0/1.3) 2gsta Qlrka



Table 6. Geometry factors for French design method (Korea TGV Consortium, 1995)

K
Geometry Sections Moment Moment
+ —
Moment
»f_\(:«
!
d <= 1.60m ' }
Fill 1 1
1/1>Slope>1/3
Moment
[
d>1.60m ' 1
Fill 1.3 1
Moment
’/—Y +\
|
i L ‘ T
Plain 1.3 1
Slope=<1/3
Moment
> R
— +
T
Cut 1.5
Height=0.8m
Slope > 1/3
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0.8m|

7 7SN

2.5m
Foundation section

(a) Loading against a fill slope

0.6m —‘

ZS RN

2.5m

(b) Loading toward a fill slope

Fig. 6. Type of tests according to loading directions
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Table 7. Results of ground investigations

Test LFWD Dynamic cone penetration test
es
type Elastic modulus | DCP Index |Internal friction angle
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Foundation

(a) Schematics of loading method

(b) On-site view for the loading method

Fig. 7. Loading method using a crane
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Fig. 8. Locations of LVDT
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Fig. 9. LVDTSs for the measurements of foundation displacements
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Fig. 10. Moment-rotation curves from the field load tests
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Table 8. Failure moments and design capacities obtained from the load tests

Failure moments from field load Design moment capacities (kN-m)
tests (kN-m) Korean method French method German method
Against track 215.5 47.7(4.3) 92.3(2.2)" 77.6(2.7)
Toward track 290.1 79.5(3.6)" 120.1(2.4)" 97.0(3.0)"

"Safety factors obtained from the failure moments
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Table 9. Comparison of geometry factors between field load test and design method

Failure moments from field load tests

Design moment capacity

Korean method

French method German method

Geometry factor (K) 0.71

0.60 0.77 (1/1.3) 0.80
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