Protected Horticulture and Plant Factory, Vol. 24, No. 2:123-127, June (2015)

DOI http://dx.doi.org/10.12791/KSBEC.2015.24.2.123

pISSN 2288-0992
elSSN 2288-100X

20139 2 71E feuvet sElE B AEAlLe] 24
W& 77} 2,533ha 2 51,085ha 0 2A XA WAL

VTS S QAR TEATR, QoS ATl AL, ENEY SRR AR T,
Anieka Ao kg sk s QA TEATR),

Uplift Capacity of Wood Pile for Greenhouse Foundation

Sung Wook Yun', Man Kwon Choi', Si Young Lee®, Chan Yu?, and Yong Cheol Yoon>*

Institute of Agriculture & Life Science, Gyeongsang National University, Jinju 660-701, Korea
’Protected Horticulture Research Institute, NIHHS, RDA, Haman, 637-812, Korea
’Dept. of Agricultural Engineering, National Academy of Agricultural Science, RDA, Wanju 565-851, Korea
‘Dept. of Agricultural Eng., Gyeongsang National Univ.(Institute of Agriculture and Life Science), Jinju 660-701, Korea

Abstract. Wood piles are rarely used in the construction of a greenhouse in Korea, but they are relatively more often
used in other countries, such as the Netherlands. There are several advantages associated with wood piles: they are
more cost-effective, less time-consuming, and more ecofriendly than the steel pipes (SPs) and pre-stressed high-
strength (PHC) piles. However, one of the limiting conditions is that they have to be installed below the groundwa-
ter level to prevent decay. Since the groundwater levels are generally high in the reclaimed lands in Korea, wood
piles are expected to be used often as reinforcements for foundations of greenhouses in these areas. In this study, we
measured the uplift capacities of wood piles through in-situ uplift capacity tests with an aim to provide basic design
data for wood pile foundations. In order to test their applicability, we then compared these experimentally measured
ultimate uplift capacities with the ones calculated through some of the existing theoretical equations. The wood piles
used in the loading tests were made of softwood (pine wood), and the tests were performed using piles with different
diameters (@25cm and @30cm) and embedded depths (1m, 3m, and 5m). The test results revealed that the uplift
capacity of the wood piles showed a clear linearly increasing tendency in proportion to the embedded depth, with the
ultimate uplift capacities for the diameters 25cm and 30cm being 9.38 and 10.56tf, respectively, at the embedded
depth of 5m; thus demonstrating uplift capacities of > 9tf. The comparison between the actually measured values of
the uplift capacity and the ones calculated through equations revealed that the latter, which were obtained using the a
method, were generally in an approximate agreement with the in-situ measured values.
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Table 1. Soil profiles of field test site.
Soil profile
- - - Distribution depth (m) N value Remarks
Soil layer Soil texture Soil color
Fill deposit Silty sand Dark yellow 0.0~5.5 9~15
Sedimentary soil Silty sand Dark gray 5.5~8.7 11~27 Groundwater level
Silty clay Dark gray 8.7~23.2 4~6 --0.3m
Sedentary deposit Silty sand Off-white 23.2~29.7 26~42
Weathered rock Granite gneiss Light blue 29.7~42.0 -
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Fig. 1. Field test on uplift capacity.
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Table 2. Results of field uplift loading test.
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Embedment depth ~ Ultimate uplift capacity
(m) (tf)

Diameter (cm)

1.33
4.66
9.38
2.73
6.23
10.56
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Fig. 2. Ultimate uplift capacity according to embedment depth.
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Table 3. Comparison between measured and computed uplift capacities.

Uplift capacities (tf)

Diameter Embedment Das & Secley
(cm) depth (m) Field test a method
Drilled shaft Steel pile

1 1.33 2.34 2.59 1.18

25 3 4.66 4.80 7.78 3.53
5 9.38 7.26 12.97 5.89
1 2.73 3.07 3.11 1.41

030 3 6.23 6.02 9.34 4.24
5 10.56 8.98 15.57 7.07
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Fig. 4. Comparison between measured and computed uplift capacities (Das & Seeley)

QFNEASAES Ayt 1 A, YFEse] <l
wEAge e 2RiZlol7l SIS A¥F oz FEish)
Z7phe 43S Byon, 29%Zo] smE VFeE
jolebAgle e A7 25emet A4 30ecme] UF-EEO]
Z¥z} 938tf, 10.56tf= =5 otf o]ie] ¢lakx|gleo] 1}
ERgth UEEse] HudubAdE abgs 98] 71
2By 0|22l digh #8-A4 E3F A3}, g Wog
HE dojrl QlubA g o] Aoz HPAHA
ol Tz FAE AT

& Seeley ol22]9] 79 AFEPI LS
WA EE gk Alololl EFAIFL] -
ol Az Aoz YERT

= A
[e)
735

1
pu—

F71 FA0): viizlo], AR, 2
AL AL

= 218 FEdMEHAHE
PJ0094922014)2] Aol Jaf] o]Fo]zl A <.

.

Al - A2SH, 242 X255 20154

Literature Cited

Das, B.M., and GR. Seeley. 1982. Uplift capacity of pipe piles in
saturated clay. Soils and Foundations, The Japanese Society of
Soil Mechanics and Foundation Engineering, 22(1):91-94.

Ministry for Food, Agriculture, Forestry and Fisheries (MIFAFF).
2007. Development method of the future agricultural complex
in reclaimed land. Gwacheon, Korea (in Korean).

Ministry of Agriculture, Food and Rural Affairs (MAFRA).
2010. Press release. http://www.mafra.go.kr/list.jsp?id=2698
5&pageNo=1&NOW_YEAR=2010&group id=2&menu_id
=49&link_menu_id=&divi-
sion=B&board_kind=C&board_skin_id=Cl&parent_code=
33&link_url=&depth=2.

Ministry of Agriculture, Food and Rural AffairscMAFRA).
2014. Greenhouse status for the vegetable grown in facili-
ties and the vegetable productions in 2013. ed. MAFRA,
Sejong, Korea (in Korean).

The Kyunghyang Shinmun (TKS). 2012. Press release. http://

Tomlinson, M.J. 1979. Foundation design and construction,
Fourth Edition, Pitman Advanced Publishing Program.

127



