IOP2018

by Muhamad Yusa

Submission date: 08-Apr-2021 11:47AM (UTC+0700)

Submission ID: 1553416105

File name: Nugroho 2018 IOP_Conf._Ser._ Mater._Sci._ Eng._316_012033.pdf (814.57K)
Word count: 3160

Character count: 16251



IOP Conference Series: Materials Science and Engineering

aAPER - OPEN ACCESS Related content
"

STU DY G RADATION AN D MOISTURE - Liguefaction Potential of t_he.S.enlemem
Context of Earthquake Sensitive

CONTENT OF SAND EMBANKMENT ON PEAT Utbgnization

ule Tiide, Osman Samed Ozkan, Nurcihan

SUBJECTED VIBRATION POTENTIAL Soometal

LIQUEFACTION e s
etal.

To cite this article: Soewignjo Agus Nugroho et al 2018 IOP Conf. Ser.: Mater. Sci. Eng. 316 012033 QMan ni“?nmsea-ﬁué?”:m - tiheMMmsture
with the Presence of Ferromagnetic
Material
Keiji Tsukada, Yasutaka Masuda, Yudai
Ishihara et al.

View the article online for updates and enhancements.

[N R R A A % RN A% . -
@ The Electrochemical Society
Advancing solid state & electrochemical science & technology

240th ECS Meeting ORLANDO, FL

Orange County Convention Center Oct 10-14, 2021

Abstract submission deadline extended: April 23rd

This content was downloaded from IP address 103.10.169.29 on 08/04/2021 at 04:36




QIR IOP Publishing
IOP Conf. Series: Materials Science and Engineering 316 (2018) 012033  doi: 10.1088/1757-899X/316/1/012033

STUDY GRADATION AND MOISTURE CONTENT OF SAND EMBANKMENT
ON PEAT SUBJECTED VIBRATION POTENTIAL LIQUEFACTION

Soewignjo Agus Nugroho
Civil Engineering Undergraduate Program University of Riau, Kampus Bina Widya,
Pekanbaru 28293, Indonesia

Agus Ika Putra
Soil and Rock Mechanics Laboratory, Engineering Faculty, Riau University, Subrantas KM
12.5, Pekanbaru 28293, Indonesia

Muhamad Yusa
Civil Engineering Department University of Riau Kampus Bina Widya Subrantas KM 12.5
Faculty Riau University, Pekanbaru, Indonesia

@BSTRACT

In recent years large earthquakes often occur on the island of Sumatra. There is a
phenomenon of the damage occurred during the carthquake, one of the effects is a
phenomenon of loss of soil strength due to vibration called liquefaction. Some cases of
liquefaction occur in some areas in Aceh, Nias Island, Padang and Pariaman. Pekanbaru is
located close to the fault area that causes the occurrence of earthquake wave propagation.
Pekanbaru are also at risk for geotechnical problems because of earthquake such as
liquefaction. Evaluation of liquefaction potential could using by in-situ test and by
laboratory test. The laboratory test to evaluation liquefaction potential among which
method of experiment shaking table. In this study, liquefaction phenomenon was
conducted by creating a physical model of a laboratory scale using a one-way vibration
machine, with a review of how big the influence of sand gradation, sand shaped and grain-
size, and surface water level in the sand against liquefaction potential. Evaluate of
liquefaction potential based on the surface reading of the soil movement, elapsed time for
final settlement and an excess pore water dissipation (EPD) during testing. Based on the
results of performed test, indicated that fine sand on fully saturated conditions have the
potential of maximum settlement for 20.67% and maximum ascend of pore water for
46.67%. This result mean that poorly graded fine sand on fully saturated conditions has
more liquefaction potential than medium sand, coarse sand, and well graded sand
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1. INTRODUCTION

Indonesia lies between three tectonic plates, Eurasian plate, Pacific plate and Indian-
Australia plate. Geologically, the islands of Indonesia are in a meeting two main earthquake
belt, namely Sircum Pacific earthquake belt and earthquake belt Alpide Trans Asiatic. This
led to Indonesia gpcluding areas that have relatively high earthquake activity.

Pekanbaru is in the fault area that caused the earthquake wave propagation and also at risk
of earthquake and liquefaction. Liquefaction is a phenomenon of loss of power ground
layer due to vibrations emanating from earthquakes and explosions. When subjected to
vibration properties of the soil layer becomes like a liquid and is unable to sustain the
burden of buildings in or on it.

Intensive Study on liquefaction occupied after the earthquake that occurred in Alaska
(April, 1964) and the earthquake in Niigata, Japan (June, 1964). Knowledge and
liquefaction study is very important in order to understand the potential and the
characteristic of liquefaction in an earthquake-prone region. Establish liquefaction
concepts and theories about this, various studies were conducted in order to find a method
that can explain this phenomenon of liquefaction, including the laboratory mucl test.

This study was conducted simulating the phenomenon of liquefaction by creating a
physical model laboratory scale using the machine vibrating one-way analysis, the study of
how much influence the variation of gradation, grain size and condition of the water table
in the sand against liquefaction potential and how the relationship between these variations
to the time required that can lead to liquefaction.

2. METHODGLOGY/ EXPERIMENTAL

Liquefaction 1s a process of loss of soil strength due increasing in pore water pressure
caused by the cyclic load, so that the total overburden pressure is almost entirely replaced
by pore water pressure. Liquefaction can cause ground movement direction of the
horizontal (lateral spreading) or sand boiling.

Seed et al. [1], based on laboratory and field tests, and stated that the majority of cohesive
soils are not liquefaction after earthquake. Soil at risk of liquefaction during an earthquake
found in soil layers comprising a small grained sand to medium grained sand and silt with
low plasticity [2]. Kramer [3] concluded that most of the incident occurred in the soil
liquefaction were graded poorly. Poulos et al. [4] states that if a layer of soil is dense, it is
not necessary in the evaluation of liquefaction, liquefaction occurs in saturated sand and
silty sand with relative density less than 50% (loose sand) to limit of 70% (medium sand).
Limit of earthquake acceleration value can result in liquefaction at a location of the
liquefaction potential and relationship between these variations to the time required so as
to cause liquefaction is 0,10g, and local magnitude is 5.0 [2]. The liquefaction potential is
increasing when intensity of earthquakes and periods of vibration also increased. Saturated
sand at a depth of more than 15-18 m is not easy to liquefaction. Saturated sand is not
liquefaction if effective vertical overburden pressure value is 190 kN/m2 or more.
Liquefaction usually occurs in saturated soil [5]. Resistance to liquefaction decreases with
increasing degree of saturation, and soil with a small degree of saturation can only
liquefaction with a great earthquake tremor and a long duration [6]. A small portion of
liquefaction occurs in unsaturated soil. Liquefaction does not occur on dry land, but only
deflection in soil.
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2.1. Method of Shaking Table

Shaking table during the test to move in the direction of the tool length alternating with the
steps that remain. Steps that remains is a model of acceleration of the shear forces that
occur in the soil layer in an earthquake. With certain acceleration, it can be evaluated
whether the soil samples the water-saturated sand, occurs whether or liquefaction, based on
a reading of pore water pressure in the test sample.

Test do to evaluate the liquefaction based dynamic cyclic loading by shaking table made
by [7].

Some of the advantages obtained in the shaking table test [8], among others:

a. Box where soil samples placed, were made of thick glass or flexi glass so that all
processes and phase voltage during the test can be seen and read.

b. Allows the presence of a water-saturated sand samples were homogenized in large
quantities, so it is closer to the real situation on the ground.

c. Effect of stress concentration can be limited and occurs only in a relatively small
location, so that its effects can be ignored.

d. Allows to be equipped with recording equipment (transducer) is adequate, so that the
distribution of pore water pressure that occurs during the test and after the test can be
observed and recorded carefully

2.2, Test procedure sequences

Sand taken from district Kampar, Riau Province. Research conducted at the Soil and Rock
Mechanics Laboratory University of Riau. Soil classified by varied of grained size
according to gradation. Some Data testing of physical characteristic, soil properties, and
particle-size distribution, specific gravity (Gs), minimum dry unit weight (ymin) and
maximum dry unit weight (ymax).

Test vibrating box 1-direction can be seen in Figure 1.

(7 Baja Baja [ |
3515«:1" 0155:‘ e
% Kapasitas 220v 50hz
Pulley | |Bak Model| | Pulley l
D6inch | 100x50x30] | D6inch
cm?
Gl O} {m C)
D 15¢m D 15cm

Figure 1 Vibration Table 1-direction

3. RESULTS AND DISCUSSION
Grain size distribution curve based on gradation analysis results for samples of coarse
sand, medium sand, fine sand, and well graded-sand shown in Figure 2
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The test results of samples quality control of coarse sand, medium, fine, and well graded
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Figure 2 Grain Size Distribution Curve of samples

sand shown in Table 1

Table 1 Quality Control test Result
Well Graded Poorly Graded
Coarse Medium fine
-
z
e w ¥ E w ¥ e w ¥ e w ¥ e
(%) (er/em’) (%) (griem’) (%) (griem’) () | (erem’)
0.00 1.762 051 0.00 1.599 0.65 0.00 1.669 | 059 | 0.00 1.506 0.77
E‘ 0.00 1.741 0.53 0.00 1.611 0.64 0.00 1.660 0.60 0.00 1.483 0.80
(00 1732 0.54 0.00 1.604 .64 0.00 1.674 059 000 1.465 0.82
5.15 1722 0.54 4325 1.552 0.70 5.17 1.623 0.64 7.39 1.462 0.82
I
g 5.12 1730 0.54 425 1562 0.69 5.14 1610 | 065 | 7.19 1.448 0.84
E
= 5.15 1723 0.54 425 1.569 0.68 516 1613 | 065 | 7.33 1.475 0.81
19.00 1.719 0.55 269 1.509 0.75 2840 1.478 0.80 34.17 1.369 0.94
3z
Z 19.50 1.710 0.55 269 1.507 0.75 2846 1.481 079 34.07 1.369 0495
3
1880 1727 0.54 269 1505 0.75 | 2850 1.479 | 080 | 3402 | 1.368 095
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Particle size effect

Based on the test results in Table 1 and a density calculation results, obtained that level of
density well graded sand samples were in range of 0.298% to 61.919%. This indicates that
sample be in loose condition (very loose) to medium dense which range to sand in
conditions of very loose to loose is 0% to 70% .

The influence of grain size reduction, time reduction, and excess pore water pressure
dissipation shown in Figure 2 for the condition of dry sample, Figure 3 on the condition of
the sample is not saturated (unsaturated) and Figure 4 for samples submerged conditions
(saturated).

Uniform gradation condition of Fine graded sand has larger potential for decline than
uniform graded of medium graded sand and uniform graded of coarse graded sand. Figure
I also demonstrated the magnitude of decline in the sample maximum occurs in fine
graded sand, on dry condition is 1.4 ¢cm, 1.5 ¢cm conditions are not saturated and saturated
conditions is 3.1 cm. This is due to the fine graded sand void ratio greater than medium
graded sand and coarse graded sand

15 L Dry Condition

nd (e=0.69)
sand (e=0,59)
md (e=0,79)

Setlement (cm)

132 — — e
0 10 20 30 10 50 60 70 20 90 100 110 120
Time (second))

Figure 3 Particle Size Dry Condition

Total settlement soil on a fine sand tend to take longer than medium sand and coarse sand.
Proved by length of time the maximum decrease occurred in the fine sand, the dry
conditions in 35 seconds, unsaturated condition 1s 20 seconds, and saturated condition 1s 90
seconds. Void ratio also affects the total reduction of time. Large void ratio on fine sand
will cause the time required is greater

Measurement of excess pore water pressure dissipation shows that in unsaturated and
saturated condition, fine graded sand has a potential increasing pore water greatest. Proved
by increasing maximum pore water pressure occurs in fine sand, on the condition of
unsaturated 1 cm, and saturated 7 cm. When vibrated, settlement on soft sand is large
where sand was compacted and volume was reduced. So, water in pores of the soil was
receives stress, pore water pressure increasing result. While the abrasive of coarse graded
sand pore water flow relatively quickly without causing significant pressure.

Excess pore water pressure dissipation on fine graded sand tend to take longer than the
medium and coarse graded sand, proved the length of time the maximum pore water rise
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occurs in fine sand. Coarse sand so smaller total reduction of excess pore water pressure
quicker exit than fine sand and sand being shorter for water passage.

The test results in terms of the influence of grain size is consistent with the results of the
liquefaction study [2], that the risk of soil liquefaction during earthquakes are found in soil
layers comprising a small grain of sand to medium sand and silt that contain low plasticity
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Particle size distribution effect

(Influence of gradation on the settlement, a decline, and the excess pore water pressure
dissipation shown in Figure 6 to Figure 8

Samples in dry conditions (Figure 6), the condition is not saturated (unsaturated), and
saturated, poorly graded sand (fine sand) has the potential for a larger decline than the well
graded sand, demonstrated the magnitude of the decline in either poorly graded smaller
than fine graded sand, which is dry condition 0.2 cm, 0.2 ¢em unsaturated and saturated 1.9
cm. This is due to well graded sand, void ratio smaller than coarse sand, medium, and fine.
At saturated conditions, when viewed from the void ratio of coarse sand which is larger
than the sand gradation is good, but the sand grading both the decline is greater than the
coarse sand, resulting samples graded either a mixture of coarse sand, medium, and fine,
granular lesser charge cavity that existed at the time the sample is vibrated, so good sand
grading denser than the coarse sand.
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Figure 7 Gradation in Unsaturated Condition
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Figure 8 Gradation in Saturated Condition

The decline in total on the sand grading land both also tend to be faster stabilized namely
in dry conditions 15 second, 5 second unsaturated and saturated 15 seconds. Figures pore
either small sand grading will cause the time required is vanishingly small.

Measurement of excess pore water pressure which dissipation in Figure 6 and Figure 8
shows that the potential increase in pore water on sand grading either smaller than fine
sand, proved in conditions not saturated, sand grading either did not experience significant
pressure, while at the saturation magnitude increase in pore water sand grading better than
fine sand 2 cm to 7 cm.

Excess pore water pressure sand grading both dissipation also tend to be faster than its
stable of fine sand, which is the second to 15, compared to the fine sand on the second to

120
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90. Well graded smaller so that the total reduction of excess pore water pressure quicker
exit than fine sand because the water path is shorter.

The test results are reviewed gradations consistent with research on liquefaction [3], that
most of incident liquefaction occurs in poorly graded soil).

4. CONCLUSION

The discussion can draw Final Conclusions as follows:

Test results of different quality control samples before vibrated, showing the density value
are on Range 0.298% to 61.919%. Soil were in Limit Very loose to Medium on range less
than 70% means that potentially liquefaction.

Seen From the diameter of the sand, fine graded sand Potential Decrease in air samples and
the increase in pore big, proven by fine sand samples saturated condition occurred Decline
Maximum 3.1 ¢m and maximum pore air rise 7 cm, and the length of time the Maximum
Decrease Also Occurs on fine sand saturated condition i.e. 90 seconds.

Seen From gradation, poorly graded sand potential settlement and increasing pore water
pressure is large, proven poorly graded sand (fine graded sand) on saturated condition
shows the maximum decline of 3.1 ¢cm, gradation both saturated 1.9 cm. While well graded
sand show a minimum decrease in dry conditions and saturated 0.2 cm. well graded sand
Also showed the smallest decrease in time compared poorly graded sand, i.e. at dry
conditions 15 seconds, unsaturated 5 seconds, and 15 seconds is saturated.

Sand with emaks and emin wide difference, more Potential decline. Fine graded sand
saturated condition, difference of emaks and emin is 0.374, shows Maximum decrease of
3.1 cm. For saturated coarse graded sand, Difference of emaks and emin is 0.272 showed
decline 1.3 cm.

5. ACKNOWLEDGEMENT

Thanks for the assistance of the Fund Kemenristekdikti research on competitive grants
scheme 2016 through LPPM of University of Riau. Thank you for the good cooperation to
Suratman, Andy Hendri, Murialdi, and Resty Vesariany.

6. REFERENCES

[1] Seed, H. B., Idriss, I. M., and Arango, L, (1983), Evaluation of Liquefaction
Potential Using Field Performance Data, Journal of the Geotechnical Engineering
Division, ASCE, Vol. 109, No. GT3 [online], USA.

[2] Ishihara, K., (1985),Stability of Natural Deposits During Earthquakes, Proceedings
of the Eleventh International Conference on Soil Mechanics and Foundation
Engineering [online], San Francisco, USA.

[3] Kramer, S. L., (1994), Geotechnical Earthquake Engineering [online], Upper saddle
River, New Jersey, USA.

[4] Poulos, S. J., Castro, G., and France, . W., (1985), Liquefaction Evaluation
Procedure, Journal of the Geotechnical Engineering Division, ASCE, Vol. 111, No.
GT6 [online], USA.




QIR

IOP Publishing

IOP Conf. Series: Materials Science and Engineering 316 (2018) 012033  doi: 10.1088/1757-899X/316/1/012033

[5] Seed, H. B., and Idriss, I. M., (1971), Simplified Procedure for Evaluating Soil
Liquefaction Potential, Journal of Soil Mechanics and Foundation Engineering,
Vol. 97 (9) [online], 1249-1273.

[6] Sherif, M. A., Ishibashi, L, and Tsuchiya, C., (1977), Saturation Effects on Initial
Soil Liquefaction, Journal of the Geotechnical Engineering Division, ASCE, Vol.
103, No. GT8 [online]

[7] Tokimatsu, K, (1979), Generation and Dissipation of Pore Water Pressure in Sand
Deposits during Earthquakes. Thesis [online],. Tokyo Institute of Technology, Oh-
okayasa, Tokyo, p. 81, 88-109, Tokyo

[8] Hasmar, Halim, (2007), Evaluasi Potensial Likuifaksi Akibat Gempa Bumi
Tektonik Lapisan Pasir Jenuh Air dengan Metode Shaking Table. Jurnal LOGIKA
[online]. Vol. 4, No. | [online], 2007




IOP2018

ORIGINALITY REPORT

20, 16+ 10+

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

MATCHED SOURCE

WWw.science.gov 1 O°/
(o}

Internet Source

10%
* www.science.gov

Internet Source

Exclude quotes On Exclude matches <1%

Exclude bibliography On



	IOP2018
	by Muhamad Yusa

	IOP2018
	ORIGINALITY REPORT
	MATCHED SOURCE


