CHAPTER 5
CONCLUSION AND RECOMMENDATION

5.1 Conclusion

From the data investigated through laboratory tests on both Cilangkap Bridge volcanic

soils and Batang volcanic soils. Important conclusions can be determined as follows.

1.

From the Casagrande plasticity chart investigated from the Batang and
Cilangkap Bridge volcanic soil, it could be concluded that the soil classifies as
MH.

From Figure 4.3.11 and Figure 4.3.12 it could be seen that the cohesion
increases more significantly in comparison to the internal friction angle of the
soil when volcanic soil is mixed with cement. This result implies that cement
affects cohesion more than internal friction angle in terms of increasing the
volcanic soil shear strength parameter.

From the result investigated from the Cilangkap Bridge volcanic soil it could
be seen that the shear strength parameter actually satisfies the requirements
needed for embankment in construction projects. Thus, concluding that not all
volcanic soils have poor shear strength and durability even after losing its
chemical bond due to excavation process.

Investigation results shows that Batang volcanic soil is actually the problematic
soil which requires soil cement mixing to be implemented to the soil to be used
as embankment. This difference in characteristics is due to Batang volcanic soil
having more silt content in comparison to the Cilangkap Bridge volcanic soil.
From the results investigated through the CBR test it could be seen that mixing
4% cement does not provide significant increase in the shear strength of the
soil.

Mixing 8% cement to volcanic soil satisfies the minimum design requirement

in construction projects which is a minimum of 10% CBR design value.
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5.2 Recommendation

Some recommendation from experience after conducting the test in laboratory are as

follows.

1. Electron microscopy test and geological map data of the surrounding location

from where the soil sample is retrieved could be included to further provide
veritification of the soil sample tested is actually volcanic soil.

Volcanic soil sample with high silt content such as the Batang volcanic soil is
difficult to form such as forming it into cylinder shape for the UU triaxial test.
As such, when forming volcanic soil sample with high silt content exercise
extra caution as the soil tend to break very easily.

Wet sieve analysis or the alternative sieve analysis method could directly be
used to investigate the soil grain size distribution. This is due to the dry sieve
analysis unable to produce the 50 grams of soil sample in the pan needed to
further conduct the hydrometer analysis.

From the result investigated it is shown that 8% cement actually satisfies the
requirement for soil cement mixing in construction projects. However, actual
construction projects might not produce as much energy. Thus, it is in best
interest to add more cement mixture or increase the compaction energy for

actual construction project to ensure safety of the project.



5-3






REFERENCE LIST

Acciardi, R. G., "Improvements to USBR Pinhole Test Equipment Design and Test
Result Evaluation,” Fourth Annual USCOLD Lecture, Dam Safety and
Rehabilitation, Denver, CO, January 1984.

Alvi, Stefanus Diaz, Bryan Marcus Sila, and Paulus P. Rahardjo. “Karakterisasi Tanah
Lempung Vulkanik di Bogor Dengan Uji Cptu Dan Uji Dilatometer.” Universitas
Katolik Parahyangan, Bandung, Jawa Barat, Novermber 2020.

Aitchison, G. D., and C. C. Wood, "Some Interactions of Compaction, Permeability,
and Post-Construction Deflocculation Affecting the Probability of Piping
Failures in Small Dams," Proceedings, 6th International Conference on Soil
Mechanics and Foundation Engineering, Montreal, Canada, International Society

of Soil Mechanics and Foundation Engineering, vol. 11, p. 442, 1965.

ASTM. n.d. Standard Test Methods for Determining Dispersive Characteristics of
Clayey Soils by the Crumb Test. N.p.: ASTM.

ASTM. n.d. Standard Test Methods for Specific Gravity of Soil Solids by Water
Pycnometer. N.p.: ASTM.

Bureau of Reclamation, Earth Manual, Part 2, Third Edition, Denver, CO, 1990.

Craft, D., and R. G. Acciardi, "Failure of Pore-Water Analyses for Dispersion,"
Journal, Geotechnical Engineering Division, ASCE, vol. 110, No.4, April 1984.

D. Wesley, Laurence. 2010. Geotechnical Engineering in Residual Soils. New Jersey:
John Wiley & Sons, Inc.

Elges, H.F.W.K., "Problem Soils in South Africa -State of the Art,” The Civil Engineer
in South Africa, vol. 27, No.7, pp. 347-349 and 351-353, July 1985.

Emerson, W. W., "A Classification of Soil Aggregates Based on Their Coherence in
Water," Australian Journal of Soil Research 5, pp. 47-57, 1967.



Frost, R. J. 1967. Importance of correct pre-testing preparation of some tropical soils.
Proc. First Southeast Asian Regional Conf. on Soil Engineering, Bangkok, 44—
53.

Head, K.H. 1986. Manual of Soil Laboratory Testing Volume 3 Effective Stress Tests.
New York: Halsted Press.

Ingles, O. G., and C. C. Wood, "The Contribution of Soil and Water Cations to
Deflocculation Phenomena in Earth Dams,” Proceedings, 37th Congress of
Australian and New Zealand Assoc. for the Advancement of Sciences, Canberra,

Australia, January 1964a.

Jacquet, D. 1990. Sensitivity to remoulding of some volcanic ash soils in New Zealand.

Engineering Geology 28(1): 1-25.

Kinney, J. L., "Laboratory Procedures for Determining the Dispersibility of Clayey
Soils," Report No. REC-ERC-79-10, Bureau of Reclamation, Denver, CO,
September 1979.

Knodel, Paul C. 1991. Characteristics and Problems of Dispersive Clay Soils. Denver:
UNITED STATES DEPARTMENT OF THE INTERIOR.

M. Das, Braja, and Nagaratman Sivakugan. 2010. Geotechnical Engineering A
Practical Problem Solving Approach. Fort Lauderdale: J. Ross Publishing, Inc.

Rallings, R. A., "An Investigation into the Causes of Failure of Farm Dams in the
Brigalow Belt of Central Queensland,” Water Research Foundation of Australia,
Bulletin No. 10, December 1966.

Richards, L. A., "Diagnosis and Improvement of Saline and Alkali Soils," U.S. Dept.
of Agriculture Handbook No. 60, U.S. Government Printing Office, Washington,
D.C., 1954.

Sherard, J. L., and R. S. Decker, eds., "Dispersive Clays, Related Piping, and Erosion
in Geotechnical Projects,” STP 623, ASTM, Philadelphia, PA, 1977.



Sherard, J. L., L. P. Dunnigan, and R. S. Decker, "Pinhole Test for Identifying
Dispersive Soils," Journal, Geotechnical Engineering Division, ASCE, vol. 102,
No. GT1, pp. 69-85, January 1976a.

UNPAR, KBI Geoteknik. 2017. Manual Praktikum Penyelidikan Tanah. Bandung,

Jawa Barat: Parahyangan Catholic University.

Volk, G. M., "Method of Determination of the Degree of Dispersion of the Clay
Fraction of Soils," Proceedings, Soil Science Society of America, vol. 2, p. 561,
1937.

Wada, K. 1989. Allophane and imogolite. Chapter 21 of Minerals in Soil
Environments, 2nd ed. SSSA Book Series No 1: 1051-1087.

Yasuo Kitagawa (1976) Specific gravity of allophane and volcanic ash soils
determined with a pycnometer, Soil Science and Plant Nutrition, 22:2, 199-202,
DOI: 10.1080/00380768.1976.10432981






	2017410119-Bagian 10
	2017410119-Bagian 11

