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* Questions Received

(a) From Chitravel Sanjei, The University of Tokyo

Q:

+ Silica Sand No. 5 and Toyoura Sand were used as dense and loose soil layers. How could you justify that grain size
effect does not impact your overall results since layer thickness was changed for each cases.

* Further, what is your prediction, if water is introduced to the soil layers from the bottom?

* First, I would like to explain how the materials were chosen. In the actual conditions of the basis of this research, the
alternating layers are of dense sand and soft clay. Thus, the layers would have different grain sizes. To simplify the
experiment (prior to performing with actual materials), sand materials were first chosen. Furthermore, to maintain the
loose soil beneath the dense layer, air pluviation method was used. However, it was observed for sands with smaller
particles (e.g. Toyoura and Silica Sand No. 6), such a dense layer cannot be achieved by air pluviation alone and
compaction is necessary. With this, Toyoura and Silica Sand No. 5 were chosen based on the above and with the
particle size effect in centrifuge modelling considered. Regarding the particle size effect, previous literature stated
particle-pile diameter ratios of at least 33-45. In this study, the ratio was 45.6.

+ If water were introduced to the lower layers, the results would be affected by several factors, but in general, similar
trends may be observed. For example, since sand was used, similar results may be observed due to the higher
permeability and the positive dilatancy of saturated dense sands, which may contribute to a higher confining pressure
and therefore, bearing capacity. If the Toyoura sand were replaced with clay, there would also be less build-up of
excess pore water pressure when a thicker dense sand layer is used. However, the immediate load-displacement curves
may not have as prominent differences (due to the relatively high loading rate of 0.6 mm/min) compared to the long-
term behavior of the piles.

Clay-sand interaction and sand-sand interactions are quite different. Since you did not use clay, how could you justify
your centrifuge results with actual site conditions?

I agree that it does not accurately represent the actual site conditions. However, since the focus is to first establish the
effects of the thickness of the dense sand layer, the model was first simplified using sand materials. From this, it can be
observed that even with the use of sand, there is a trend in the load-displacement curves. Thus, the next step of the

research would be to conduct the experiment with clay to better represent the actual conditions.

(b) From Yang Li, The University of Tokyo

Q:

I found you used Silica Sand No. 5 to form a dense layer while using Toyoura sand as an overlying loose layer. I know
the size gap between these two materials cannot be neglected and thus gap-graded materials were used in your tests. So
could you please explain why you used two different types of materials as I have a concern about segregation. Why
didn’t you just use the same material but with different relative densities?

Regarding the segregation of these materials, especially considering the effects of the spin-up and spin-down of the
centrifuge, tests were made to observe any settlement or mixing of the layers through the acrylic wall of the soil chamber.
It was observed that there was no significant settlement of the layers and that they were distinguishable even after the
centrifuge test in spite of the difference in the relative densities. This segregation is probably because of the high density
of the Silica Sand layer, wherein the void spaces would be smaller than the particle size of Toyoura Sand. Conversely,

the particles of the Silica Sand would be too large to fit in the void spaces of the Toyoura Sand.

(b) From Professor Ying Cui, Yokohama National University

Q:

If you have any tri-axial or shear-box test for these two types of soil, please let me know how different it is?



A: For this research, triaixial and shear box tests were not conducted, and the properties of each sand were based on known
parameters from previous experiments/studies. As for their properties, Toyoura and Silica Sand No. 5 have similar

friction angles, with values of 33.4° and 33.0°, respectively.

* Questions Asked

(a) International Session (Geotechnical Engineering)

CS2-03 “Effects of Particle Shape and Roughness on Mechanical Responses of Granular Materials in Triaxial Tests”

Q: - What is the grain size distribution of the materials tested and how would it affect the results? I would assume that the
glass beads would be more uniform than the Rough Kashima River Sand (RKRS) and the Smooth Clumped Glass
Beads (SCGB). Was this the case in this study?

* Did crushing occur for the SCGB during the triaxial compression test, given its highly irregular shape, and did this
have effects on the results?

A: * The particle size distribution (PSD) for Smooth Spherical Glass Beads (SSGB) and Rough Spherical Glass Beads
(RSGB) is 425-500 pm; the PSD for river sand is 0.3-1.5 mm. For dynamic response, we insisted the mean size is
quite similar so it would not affect the stress so much. Also, the particle size normally has a significant influence on
frequency domain analysis, e.g. low-pass frequency threshold. We only considered the time domain response of wave
velocities.

+ Indeed, we conducted the experiments at a low initial confining pressure of 50 kPa and did not expect particle crushing
to happen, most of our tested materials did not show obvious evidence of crushing. However, as you pointed out,
because of the quite irregular shape of SCGB, we found a decrease in maximum stress for roughened SCGB in our
updated process, we consider it might be very easy for this material to crush. We need more detailed observations of

the used material to confirm our hypothesis.

(b) International Session (Geotechnical Engineering)

CS2-06 “Shear Box Test on Artificially Made Extremely Loose Soils”

Q: -+ Are the properties of the artificial soil produced in the research comparable to “problematic soils”, which refer to
volcanic pumice soils? For example, does the difference in the designed void ratio of the artificial soil (2.5) and the
observed void ratio from the samples from Hokkaido (5-7.5) affect its comparability with actual volcanic pumice soil
samples?

+ How was the ratio of the DL clay: Cement: Water for the artificial soil samples determined?

A:  * Yes, it is comparable from the key characteristics of volcanic soil: crushability and the weak cementation. However,
the void ratio cannot be compared. Because the void ratio of these problematic volcanic soils varied from 2 to 7.5. The
maximum void ratio that can be reproduced in the laboratory is 2.7. Therefore, the target areas of this study are only
interparticle cementation and crushability.

+ At the beginning of my research, I conducted trial and error tests and decided the ratio which gives the optimum result
is 85:15:25 of DL clay: Cement: Water.

Q: What is the basis of deciding whether the mixture ratio is optimum?

A: First, I decided to use arbitrary ratios and conducted the trial and error tests under 3 different ratios of DL clay and

cement. Water content kept constant for all cases. Here are the ratios:
- DL clay: Cement: Water = 90:10:25 — This did not show significant peak stress
- DL clay: Cement: Water = 85:15:25 — This showed peak stress until 20 kPa and particle breakage happened after
that



- DL clay: Cement: Water = 70:30:25 — This showed significant peak stress until vertical confining stress reaches
100 kPa (soil exhibited purely dilative behavior until 100 kPa). However due to the limitation of the apparatus

(The maximum capacity of the load cell is 2000 N), the test could not conduct beyond that pressure level
Also, another research in my lab found that DL clay: Cement: Water = 85:15:25 gives the optimum results using the

triaxial compression test.

(c) International Session (Geotechnical Engineering)

CS2-08 “A Consideration on Bearing Capacity for Evaluation Method of Diatomaceous Soft Rock”

Q:  * In this research, using the cohesion values from the residual strength gave better results [than cohesion from peak
strength]. However, in other studies/applications, especially in design, should this value of ¢, be adopted?

* One of the conclusions is that the diameter of the sample has to be at least 3 times the diameter of the footing to be
able to determine the ultimate bearing capacity. However in the ¢-S/B curves, it can be observed that strain softening
still occurs for 10 cm and 15 cm-diameter samples at displacements S/B < 10%. Does this imply that a sample with
diameter >3 times the footing would be insufficient for design purposes (and should instead be increased to ~10 times)?

* For the soil samples, how was the height of the samples determined and would this affect the conclusion regarding the
minimum diameter of the samples (3 times footing diameter)?

A: * Yes, it can be adopted, in another study for design with the sample conditions used are the same. This sample was
taken from the prefecture of Suzu City, Ishikawa Prefecture.

+ For design purposes it’s enough with diameter 3 times of the footing because according to standard explanation
(Japanese Geotechnical Society) for the amount of cumulative subsidence about 10% of the loading width. These are
guidelines shown empirically, as are the safety considerations for testing. Because the amount of subsidence often to
increase sharply when the load width exceeds 10%.

+ The sample height is 10 cm, which is the same as the standard for the sample in the Triaxial compression test (UU)
test. However for the effects of height to cause a minimum diameter of the samples (3 times footing diameter) I need

to study this case in more detail.

* [mpressions

Through the JSCE Annual Meeting, I was able to gain experience in writing a conference paper that would convey the
background and results of the research in a concise manner, particularly to the participants and professionals in other fields
of civil engineering. Despite the conference being held online this year due the current circumstances, we were still able to
ask questions and communicate easily. Through these exchanges of ideas with the other participants from various universities
and institutions in Japan, I have gained different perspectives on my research. Furthermore, I have gained a better appreciation
of the research field, especially after seeing the participants’ passion in their research and in giving comments and suggestions

to others to help in their research as well.



