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Determination of Compression Index for Sandy Soil 
by Triaxial Compression Test 

 

Koji MISUMI*, Syohei NOMURA** and Tatsuro HIKIDA***

The determination procedure of sandy soil’s compression index is proposed newly in this paper. At first, a 
series of triaxial compression test datum are obtained under constant mean normal stress condition. 
Secondly, this method is carried out by fitting some equations to sandy soil’s shearing behaviors (i.e., 
dilatancy behaviors).  Finally, sandy soil’s compression index is obtained by relationship between 
maximum positive volumetric strains and initial specific volumes. The validity of this method is confirmed 
by applying to local soil Shirasu. 

Keywords : compression index, triaxial compression test, dilatancy, Shirasu 
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Determination of Compression Index for Sandy Soil 
by Box Shear Test 

 

Koji MISUMI*, Taiji FURUKAWA** and Syohei NOMURA*** 

The determination procedure of sandy soil’s compression index is proposed newly in this paper. At first, a 
series of box shear test datum are obtained under constant perpendicular stress condition. Secondly, this 
method is carried out by fitting some equations to sandy soil’s shearing behaviors (i.e., dilatancy behaviors). 
Finally, sandy soil’s compression index is obtained by relationship between maximum compressive 
displacements and initial specific volumes. The validity of this method is confirmed by applying to Toyoura 
standard sand. 

Keywords : compression index, box shear test, dilatancy, Toyoura standard sand 
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Air Pollution in Kagoshima City (Part 27)
Investigation from April 2013 to March 2014

Misa TAIRA*, Haruna TANIGUCHI**, Tsunenori NAKAJIMA***,
Hirokazu TAKANASHI*** and Akira OHKI***

Air pollution in Kagoshima City from April 2013 to March 2014 was investigated with particular 
emphasis on the dust fall (volcanic ash fall) from Mt. Sakurajima. The dust fall was collected monthly 
with rainwater at eight locations in Kagoshima City. After the sample had been filtered, the residue was 
dried and weighed, and the filtrate was analyzed for SO4

2-, Cl-, and water-soluble matter, as well as for pH. 
The average monthly dust fall at the eight locations in Kagoshima City was 93.0 g·m-2·month-1, which 
was 30 % decrease from that observed in the last fiscal year. The concentration of NO2 in the air was 
measured by use of the "filter-badge method". The average NO2 concentration at the eight locations was 
6.3 ppb, which was somewhat lower than that for the last year.

Keywords: air pollution, Kagoshima City, dust fall, NO2
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NO2

L mm a) a) a) a) b) a) b) ppb
4 7.9 113 5.1 2.7 3.0 5.7 0.8 9.1 0.9 10.3 -
5 3.4 49 5.1 200.7 2.6 203.3 0.2 3.4 0.6 10.5 2.8
6 - c) 4.1 5.4 0.4 5.8 1.0 2.3 1.1 2.5 -
7 0.6 9 4.9 2.8 1.0 3.8 0.1 10.3 0.2 24.2 2.6
8 20.8 298 4.7 65.2 5.3 70.5 0.9 3.4 1.8 6.7 -
9 14.1 202 4.8 389.8 10.5 400.3 1.1 6.7 5.0 30.4 2.7

10 5.2 75 4.9 49.8 1.9 51.7 0.6 6.0 0.9 8.9 -
11 9.2 132 4.9 30.2 6.2 36.4 0.7 6.0 0.5 4.1 6.3
12 6.6 95 4.5 7.0 4.6 11.6 0.5 6.4 0.4 4.9 -
1 4.8 69 3.9 5.0 2.1 7.1 0.3 4.0 0.5 7.0 3.8
2 11.1 159 4.3 16.7 3.6 20.3 0.4 1.9 0.6 3.4 -
3 10.3 148 4.3 1.7 2.3 4.0 0.5 3.3 0.6 4.1 3.5

Av. - - 4.6 64.8 3.6 68.4 0.6 5.2 1.1 9.8 3.6

pH
Cl- SO4

2-

NO2

L mm a) a) a) a) b) a) b) ppb
4 7.1 102 5.4 24.9 2.8 27.7 1.0 11.9 0.5 6.3 -
5 2.5 36 5.4 202.0 3.5 205.5 0.5 10.5 0.9 20.2 8.1
6 - c) 4.0 29.0 3.1 32.1 1.8 4.2 1.3 3.1 -
7 0.5 7 4.6 15.6 1.8 17.4 0.2 21.5 0.5 58.7 4.8
8 - d) 4.7 416.9 7.3 424.2 1.3 4.3 3.2 10.6 -
9 8.2 118 4.8 1269.0 11.0 1280.0 1.8 18.6 6.4 66.9 10.8

10 3.8 55 5.1 147.1 2.3 149.4 0.9 12.4 1.4 19.6 -
11 6.9 100 4.9 13.0 3.3 16.3 0.9 10.0 0.6 7.2 19.8
12 6.8 98 4.5 20.1 5.0 25.1 0.8 8.6 0.5 5.8 -
1 2.4 35 3.9 25.9 2.0 27.9 0.3 9.8 0.4 10.8 8.9
2 10.2 147 4.3 53.8 3.4 57.2 1.3 7.2 1.8 10.0 -
3 10.8 156 4.2 15.0 12.9 27.9 0.7 4.5 0.7 4.2 9.7

Av. - - 4.7 186.0 4.9 190.9 1.0 10.3 1.5 18.6 10.4

pH
Cl- SO4

2-

NO2

L mm a) a) a) a) b) a) b) ppb
4 3.6 52 5.4 9.8 3.0 12.8 1.0 23.5 1.2 27.9 -
5 2.2 32 5.4 55.5 3.4 58.9 0.4 11.3 1.2 30.9 2.1
6 - c) 4.8 28.6 5.2 33.8 1.5 3.3 1.3 3.0 -
7 0.3 4 4.9 2.9 0.8 3.7 0.1 30.2 0.1 23.7 1.9
8 - d) 5.8 50.3 7.6 57.9 1.5 4.8 2.6 8.4 -
9 2.5 36 5.1 301.3 5.6 306.9 1.1 39.4 3.3 113.4 5.0

10 1.6 23 5.2 131.3 2.5 133.8 0.4 12.0 1.4 46.6 -
11 7.7 110 5.3 19.4 4.3 23.7 1.1 12.0 0.8 8.9 14.2
12 3.5 50 5.1 11.0 4.7 15.7 0.7 15.8 0.7 14.7 -
1 2.9 42 3.9 16.7 3.2 19.9 0.4 9.8 0.7 16.7 6.1
2 6.3 90 4.8 10.2 2.0 12.2 0.4 3.4 0.9 8.8 -
3 8.7 125 4.8 7.4 2.2 9.6 0.7 5.2 1.1 8.2 5.4

Av. - - 5.0 53.7 3.7 57.4 0.8 14.2 1.3 25.9 5.8

pH
Cl- SO4

2-

NO2

L mm a) a) a) a) b) a) b) ppb
4 7.3 106 5.6 9.1 3.4 12.5 1.0 11.3 0.8 9.7 -
5 2.4 35 5.6 123.1 3.5 126.6 0.3 6.2 0.8 19.4 4.0
6 - c) 4.1 24.1 3.9 28.0 1.3 2.9 1.1 2.5 -
7 0.2 3 4.4 4.8 0.9 5.7 e) e) e) e) 4.3
8 - d) 4.5 79.7 3.0 82.7 1.1 3.6 1.3 4.4 -
9 10.3 149 4.9 871.1 9.3 880.4 1.7 14.1 5.1 41.9 7.2

10 3.5 51 5.3 209.2 1.9 211.1 0.4 6.2 1.4 20.9 -
11 7.7 112 4.7 21.9 11.5 33.4 1.0 10.0 0.6 6.1 19.5
12 7.8 113 4.5 14.7 5.7 20.4 0.8 8.1 0.5 5.1 -
1 2.5 36 3.7 15.8 2.0 17.8 0.3 8.9 0.4 11.8 10.3
2 11.2 162 4.3 10.7 3.5 14.2 0.7 3.5 0.8 4.3 -
3 11.1 161 4.3 16.2 13.5 29.7 0.7 4.3 0.6 3.8 7.3

Av. - - 4.7 116.7 5.2 121.9 0.8 7.2 1.2 11.8 8.8

pH
Cl- SO4

2-

NO2

L mm a) a) a) a) b) a) b) ppb
4 7.0 100 5.6 5.8 3.8 9.6 1.0 12.5 1.0 12.3 -
5 3.2 46 5.6 36.5 3.7 40.2 0.4 7.9 1.0 18.0 2.9
6 - c) 5.0 7.8 8.3 16.1 1.4 3.3 1.5 3.4 -
7 0.1 1 4.7 0.7 0.7 1.4 e) e) e) e) 2.3
8 - d) 5.7 25.5 3.6 29.1 1.7 5.6 2.3 7.7 -
9 13.0 185 5.3 608.0 0.0 608.0 1.9 12.4 5.4 35.9 6.0

10 4.5 64 5.4 206.7 3.3 210.0 0.8 9.5 1.9 23.2 -
11 9.6 137 5.3 5.2 6.7 11.9 2.0 17.5 0.7 6.4 15.0
12 8.1 115 6.7 11.3 11.5 22.8 1.7 15.9 1.3 12.2 -
1 4.8 68 6.1 28.9 6.9 35.8 0.9 12.6 1.1 16.5 7.8
2 11.7 167 5.3 7.2 4.8 12.0 0.7 3.7 1.0 4.9 -
3 11.4 162 5.1 3.9 1.8 5.7 0.9 5.5 1.3 8.0 6.1

Av. - - 5.5 79.0 4.6 83.6 1.2 9.7 1.7 13.5 6.7

pH
Cl- SO4

2-

NO2

L mm a) a) a) a) b) a) b) ppb
4 8.5 122 5.9 2.0 2.5 4.5 0.9 9.2 1.2 11.9 -
5 3.8 54 5.9 403.3 5.1 408.4 0.4 6.5 0.8 12.4 4.8
6 - c) 4.9 8.3 4.8 13.1 1.1 2.5 1.2 2.7 -
7 e) e) e) e) e) e) e) e) e) e) 3.9
8 19.7 282 5.6 4.0 3.7 7.7 1.4 5.7 1.6 6.6 -
9 12.2 175 5.1 219.5 0.0 219.5 1.3 9.5 3.0 20.9 8.9

10 4.3 62 5.3 135.2 3.1 138.3 0.6 7.8 1.6 20.0 -
11 7.7 110 5.2 10.4 4.4 14.8 1.1 11.6 0.7 7.3 13.2
12 6.5 93 5.0 11.7 5.1 16.8 0.8 9.0 0.6 7.0 -
1 4.2 60 5.2 29.6 3.1 32.7 0.4 7.2 0.4 6.9 8.7
2 11.7 168 4.6 7.1 2.2 9.3 0.6 3.2 0.7 3.6 -
3 10.6 152 4.7 0.6 14.0 14.6 0.6 3.9 0.7 4.7 6.2

Av. - - 5.2 75.6 4.4 80.0 0.8 6.9 1.1 9.5 7.6

pH
Cl- SO4

2-

NO2

L mm a) a) a) a) b) a) b) ppb
4 6.4 92 5.6 2.5 2.7 5.2 0.8 10.2 0.5 6.4 -
5 4.3 62 5.6 0.7 2.5 3.2 0.4 5.5 0.4 5.0 2.5
6 - c) 4.6 0.0 2.2 2.2 1.0 2.3 0.9 2.0 -
7 e) e) e) e) e) e) e) e) e) e) 2.3
8 - d) 4.8 1.6 6.1 7.7 1.1 3.7 1.2 4.0 -
9 14.9 215 5.0 76.7 4.5 81.2 1.2 7.1 1.4 7.8 3.4

10 4.6 66 4.9 54.2 1.4 55.6 0.5 6.0 0.8 9.8 -
11 9.8 141 4.8 6.8 3.9 10.7 1.3 10.3 0.6 5.0 6.8
12 6.8 98 4.1 7.5 6.0 13.5 1.0 11.5 0.6 7.1 -
1 6.8 98 4.0 5.6 3.3 8.9 0.5 4.7 0.5 4.7 5.2
2 11.9 172 4.5 6.4 3.3 9.7 0.6 2.8 0.6 2.9 -
3 13.7 198 4.4 1.5 0.4 1.9 0.7 3.3 0.8 3.7 2.3

Av. - - 4.8 14.9 3.3 18.2 0.8 6.1 0.8 5.3 3.8

pH
Cl- SO4

2-

NO2

L mm a) a) a) a) b) a) b) ppb
4 6.9 99 5.4 14.4 3.0 17.4 0.9 12.0 0.9 11.7 -
5 3.1 45 5.3 144.0 3.4 147.4 0.4 7.3 0.8 15.8 3.5
6 - c) 4.5 15.0 3.5 18.5 1.3 3.0 1.2 2.7 -
7 - e) 4.7 6.0 1.1 7.1 0.2 18.5 0.3 31.6 3.2
8 - d) 5.0 127.9 6.5 134.4 1.3 4.5 2.1 7.1 -
9 10.2 147 5.0 505.1 5.7 510.8 1.4 15.6 3.9 42.0 6.0

10 4.6 67 5.2 149.2 2.6 151.8 0.8 8.9 1.5 20.5 -
11 8.3 120 5.0 21.1 5.4 26.5 1.1 10.7 0.6 6.4 12.9
12 6.6 95 4.9 1.3 6.0 24.5 0.9 10.3 0.7 8.0 -
1 4.0 58 4.4 26.1 3.2 29.2 0.4 8.1 0.6 10.6 6.8
2 11.0 159 4.6 26.3 3.5 29.9 0.7 3.5 0.9 5.2 -
3 11.1 160 4.5 12.3 6.1 18.4 0.7 4.3 0.9 5.2 5.3

Av. - - 4.9 87.4 4.2 93.0 0.8 8.9 1.2 13.9 6.3

pH
Cl- SO4

2-
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A Study on Wide Area Situation  
Recognition by Aerial Image Analysis

Ganwen JIANG 
          

1. Introduction

  In this paper, an automatic broad surveillance system 
is proposed to understand wide area situation. In our 
study, “wide area situation recognition” is not a fixed 
board field of view due to a camera which is attached to 
balloon, but it is intended to cover dynamically wide 
space from above to track the movement of a person.  
  Specific contents of the state recognition contain 
suspicious person detection and tracking, abnormalities 
detection, confirmation of crop growth state, life log 
auto-created, and so on. To achieve automatic 
processing of target tracking and state monitoring, a 
flying robot that is equipped with camera is used for 
getting moving images and a new image processing 
method by confusing multiple modules is proposed for 
analyzing aerial image and calculating the position and 
moving direction of the subject. Then, the position and 
moving direction are used to control flying robot to 
track the subject automatically.  

                              
2. Results and Discussions 

                                
In this study, we carry out experiments not only in 

simple background, but also in cluttered background. 
Furthermore, the subject can be separated correctly 
when there are multiple persons exist, and the subject 
can be tracked successfully. Success rate of each case is 
summarized in Table.1. The success rate of single 
person is 80.0% in simple background and 67.5% in 
cluttered background. When multiple persons exist, we 
carry out experiments twice, and the number of success 
is also twice, but we cannot say success rate is 100%. In 
future, we will perform more and more experiments to 
verify it. 

  Date of Conferment of the Degree: March 25, 2014 
Kagoshima University 

Table.1 Success rate of automatic control 

 
 

In our study, automatic control of quadcopter by 
analyzing aerial video image has been achieved. 
According to experiments result, effectiveness of 
proposed method and feasibility of proposed aerial 
shoot system can be verified. In simple background, we 
perform experiments 50 times, and there are 40 times 
successful. Reason for the failure is sudden acceleration 
or sudden changes in direction of the subject. In 
addition, if walking speed of the subject is fast, he may 
be soon out of the field of view. In cluttered background, 
we carry out experiments 40 times, and there are 27 
times successful. If states of the subject change 
suddenly, he is away from the field of view. In addition, 
when AR.Drone rise up to search the subject again, if 
there are some patterns exist on the boundary or near to 
the position of the subject in last frame, false detections 
and tracking will occur. In future, we are to do a lot of 
experiments to calculate success rate of this case, and to 
test and verify the correctness and effectiveness of 
automatic tracking.

3. Conclusions 

  In our study, a unique aerial shoot system for status 
monitoring in wide area is proposed, and it is important 
to achieve practical realization in the future. From 
results of experiments, the moving direction of a 
particular person can be detected automatically and 
accurately. In addition, the effectiveness of aerial shoot 
system and proposed visual control method are verified. 
Furthermore, flying robot can be automatically 
controlled to track the target, and it further proved 
correctness and effectiveness of our aerial shoot system. 
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