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Read the following instructions before beginning to answer.

THREIICD OB TARHLET, BEMFE2BOTIVT 720,

Do not open the problem booklet until instructed.
BIEZLIZENEN 1 OB ZERAMEERLGEBRL-F B2 AT L,

Use one answer sheet for each subject. Write the subject name on the sheet.
TEROFELEND 3 B HBA THETL,

Choose three subjects from the following subjects, and then answer.

£ B (Subjects)

® HEl-#E & 5% (Material and Structural Mechanics)

B3 - B (Agricultural Machinery and Agricultural Process
Engineering)

+'& 775 (Soil Mechanics)

+EW 2 (Soil Physics)

EFTEHE% (Rural Planning)

7k ¥ Z (Hydraulics)

DA HIVHEZK T% (Irrigation and Drainage Engineering)

2215 F (Geoinformatics)
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ML - K51E 5% (Material and Structural Mechanics)

M. K 1~3 W IdnsiidRiE Er cho, ESPEBIEINKICRTED THS, UL FOL

TOMWIZEAZ L, EHOBRE®RLT Z &,

1) K1 BEICTHZONEMNEP 2ZIT5RFHBRTHD, i C ADmhHE, %
Kb &L

(2) K23, %o C RIC EMEDOMBEME Q 22T TVWIAHFERTH S, Jolis C mD
TeH B8, % RO Ko

(3) K 3135 C AORE AR SN B R TH S, B BRITFAE OHER
BPEZTHBEDIZNOETLHZER ELEZEES, TROMUNE L Z2RD L.

@) OITBWT, ITREEZLELEZEEG. TROBETTHREHMOELIZP, L. E. L k
EHWTEFNZETNEY,

Q. Figure 1-3 all represent cantilever beams with a bending stiffness of £/, and their lengths and
configurations are as illustrated in the figures. Answer all the following questions. The calculation
process should also be described.

(1) Figure 1 shows a cantilever beam subjected to a downward vertical load P at point B. Determine
the deflections d1 at the tip point C.

(2) Figure 2 shows a cantilever beam subjected to an upward vertical load Q at the tip point C.
Determine the deflections 0. at point C.

(3) Figure 3 shows a cantilever beam with its tip point C vertically supported by a spring. When a
downward vertical load P is applied at point B and the restoring force of the spring is £,
determine the extension A of the spring.

(4) In (3), if the spring constant is &, express the restoring force R and the spring extension A in
terms of P, L, E, I, and k.

J

M1 BRIZCFMEZDOMEME P 2T FHE

Figure 1 A cantilever beam subjected to a downward vertical load P at point B



— & # &
2025410H2026F4AA A% HERLRERFEREFMFELRE

N O HMRHE
BREER TS PAR /A NN
| 12 ko3>0 2 |
A I Bu I cA
0

2 R C I EAEOMREWNE Q 22T TWA A EHEE

Figure 2 A cantilever beam subjected to an upward vertical load Q at the tip point C

B3 e C JAVE AR IZax s Nz FER
Figure 3 A cantilever beam with its tip point C vertically supported by a spring
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3 - BERY: (Agricultural Machinery and Agricultural Process Engineering)

M. LFTOETORWIEZ XK.
Q. Answer the all questions below.

f 1. BLTOENDORY FOEANTTATVWD, ZOBEADERLFEIZTDONT 15
TRETHATL.
Q1. The introduction of mowing robots in agricultural land is progressing. Explain the background
and problems of this introduction in about 22 lines.

2. INHERDBRNERE L THREAT D ETO, AR EFROUEIZDNT 15 fTRET.
AR K.

Q2. Explain the post-harvest processing and storage of rice before it is distributed as white rice in
about 22 lines.
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’\__\__’L’ - .
i}gjj - (8011 Mechamcs) HERME Ground surface

FZIRKELE  Drycl =17.5 kN/m3
. MR THARS B S, HFARIE S| yely m
HFOKE  Water table /

WRENS 15m ITfFHEL. TNLNED =
BT T RTEML TS, ZOHaEE ISm | s9WE  Saturated sand Y2a=20.0 KN/m3
HIZA DX DI+ 2T o7z, 728,
ZOBEFTIIBITHNRTESINTITES
IR EEARELHDET D,

Q. A soil profile is given in Fig. 1. The

=]

5m SEERLTE Denseclay ,=21.0kN/m3

groundwater table is located 1.5 m below the

ground surface, and all soil layers below this

depth are fully saturated. In addition, an 1 H 2 7

embankment is constructed on the ground Fig.1 Soil profile

surface. The embankment is sufficiently long

relative to its width and may be treated as a strip load.

&L EE 20m, 18 6.0m. y=18.0 kN/m®
* Embankment: Height = 2.0 m, Width = 6.0 m, = 18.0 kN/m?

ZDEE, BIPOLTHRANSEE Sm ORIIBITS, 2/, BBRAKIE BRETZE
KO&, oI, BEERELALIECEL2ARIEIOEMZEZRDL., Wind, BHO
BT L, L, MROBLOHEAREALLEE - A THO., BH-CBER
ZEELURY, Rz, BELUTHS 2R SRS AT ZE L TH O FKEOES X
ZET, MBEKEREKESMICHEI BDET 5, KOBEMAFEERIL 9.8 kN/m> & L.
DETHIUIKEDOER L, R2E2BFITEL,

Under these conditions, determine the total stress, pore water pressure, and effective stress at a point
located 5.0 m below the ground surface at the center of the embankment. Also, determine the
increase in effective stress at this point due to the embankment load. The calculation process should
also be described in each value. Assume that the ground and embankment behave as elastic,
homogeneous, and isotropic materials with no deformation or failure. Sufficient time has passed
since construction, so the ground has stabilized, the water table remains unchanged, and pore water
pressure follows the hydrostatic distribution. Use 9.8 kN/m? for unit weight of water. If necessary,

you may refer Table 1 and Fig. 2 given in the following page.
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Table 1 Influence value / of vertical stress Ap at the point (x, z) in F ig. 2 induced by a strip load g

of width B
7
2x/B
27/B 0.0 0.2 0.4 0.6 0.8
0.0 1.000 1.000 1.000 1.000 1.000
0.2 0.997 0.996 0.992 0.979 0.909
0.4 0.977 0.973 0.955 0.906 0.773
0.6 0.937 0.928 0.896 0.825 0.691
0.8 0.881 0.869 0.829 0.755 0.638
1.0 0.818 0.805 0.766 0.696 0.598
1.2 0.755 0.743 0.707 0.646 0.564
1.4 0.696 0.685 0.653 0.602 0.534
1.6 0.642 0.633 0.605 0.562 0.506
1.8 0.593 0.585 0.563 0.526 0.479
2.0 0.550 0.543 0.524 0.494 0.455
2.2 0.511 0.506 0.490 0.465 0.432
2.4 0.477 0.473 0.460 0.438 0.410
2.6 0.447 0.443 0.432 0.414 0.390
2.8 0.420 0.417 0.407 0.392 0.372
3.0 0.396 0.393 0.385 0.372 0.355
BBDHE Eg
Strip load g of width B
B
q
/A
i

X

2 WIRMEOHEEX

Fig. 2 Schematic diagram of strip load
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T- BB (Soil Physics)
UUTFOFTXRTORMNIEZ X,
Answer all the questions below. Volume Mass
relations relations
\ e . ) . Y S T _____ T _____ A~
f1. AORITEE., B X ORREE 5 Vyir Air M, =0
ML L BHIO ST A Voo T *
N vold space
60 ‘Yk@ﬁ:ﬁb\L:%Zio V Mwater
Q1. The figure on the right shows the v “_: ?_tir_ L

three-phase distribution of soil Viotal ; Mioeal
based on mass and volume. ‘ |
Answer the following questions. ‘ :
Vsolid | ] Msolia
a) ORI TR, WO RE L B R R
Ze X OFL T2 W TERYE,
a) Express the particle density, dry

bulk density, and solid phase

ratio using the symbols in the figure.

b) RTE KR, GRS 2 B OFE S A VTR
b) Express the volumetric water content, gravimetric water content, and degree of saturation

using the symbols in the figure.

) B 100D Y 7Y 7T —THEZRERLZE Z A, RO 75 —%
PR aEElT 224g Thote, ZOTHEZ 105°CT 24 Bz L= & 2 A Wik
BT T TR RN B EIT 200g Lo, THEOMBEN 030 THDHZ &
NoNhoTNWDHEE, R FEE Mgm?) ZRo &, HHOBRLETZ &,

¢) A 100 cm?® ring sampler was used to collect a soil sample, and the mass excluding the sampler
at the time of collection was 224 g. After drying at 105 °C for 24 hours, the mass excluding
the sampler was 200 g. Given that the porosity of the soil is 0.30, determine the particle
density (Mg m™3). The calculation process should also be described.



— o = O
20254 10H 202644 AN WRUELTRFPRFREEFPRHE 51
A R M & HEEH

B L5 Fuars n

| 12 Kosbo 7 |

M 2. KET ¥ BT HROMICE 2 L,
Q2. Answer the following questions about water potential.
a) HAWWOBROMIBIZIBNT, BIBRT v/ (Wo) 1X —1.2MPa, [EHRT v
¥/ () X +05MPa Th D, ZOMIMDKRT v/ (BRT I vL) &
FHEA X
a) In a certain plant root cell, the osmotic potential (¥o) is —1.2 MPa and the pressure potential
(¥,) 1s +0.5 MPa. Calculate the water potential (total potential) of this cell.

b) THEE RN L TWDIRET, TEOKET v Ld —04MPa, ROKKT v
YD 12D a) TROMTHL EE, KIZELLDOHEIIBET 50 2 T2
JETHIIE L, e, TOHME KRBT v v L OFELE VT 2 TR T TRl
NEA

b) When the soil and root are in contact, and the soil water potential is —0.4 MPa while the root
water potential is the value obtained in Question 2(a), explain in approximately 3 lines the
direction of water movement. Also, explain in approximately 3 lines the reason using the

principle of water potential.

c) 12D b) DIREEN S THIKKRT v /L)y —20MPa £ TIKF LB A. BOAR
Ty EDBREENE 2. AKOBRIGARIRENE 9 BB L, ¥ 0B %
3ATRERE T &

¢) When the soil water potential decreases to —2.0 MPa from the state in Question 2(b), state
whether water absorption by the root is possible, considering the relationship with the root

water potential. Also, explain the reason in approximately 4 lines.
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EFEHE S (Rural Planning)
M. HADRZE - BAREUCET U TOHAREICDWT, BAEHE & OB EM: 2 B X 2/
N5 6 TTHRETHHAE L.
Q. Explain the following terms related to Japan’s agricultural and rural development in
approximately 9 lines, taking into account their relevance to rural planning.

(1) #HEERFIFEAIE (Basic Act on the Promotion of Urban Agriculture)

(2) BfEHE#E  (collaboration between agriculture and welfare)

(3) B8R A0 (related population)

(4) V=% IVF v EHFIL  (social capital)

(5) FFABMIYA =7 (text mining)
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K% (Hydraulics)

M. M1D0XDIT 3 DOR/KIEEMEK TH
ATW3B, AD iz 1, BD [Eiz 2, DC iz 3
DIHWAFEENTNMHTHE. BREIT A
by L BRI . db. ds HREL Q1. G
QTHDH, BKMEEOKIMEZE H. Ho. BE
BHEIRERE FET5EE, (1) 5 (3)
DEWIZEZ X, 72720, BB ELZ EH
ERAR

Q. As shown in Figure 1, three reservoirs

H,

are connected by circular pipes. Let the : —

pipe segments be labeled as follows:
1 MEBIATLA

Figure 1 Pipeline system

segment 1 between A and D, segment 2
between B and D, and segment 3 between
D and C. The lengths of the pipes are A4, b,
and A, the diameters are di, db, and ds, and the flow rates @, b, and G5, respectively.

Given the water level differences between the reservoirs as A; and Fb, and the friction

loss coefficient £ answer questions (1) to (3). Neglect local head losses.

(1) BD HOWRNDOAZIEIBNSE D EDMNS BOBEONEZ NS, TNEUTD
WTIHE Q. & GICETLA (EiX) Z2rE.
(1) There are two possible flow directions in the segment between B and D: from B to D

and from D to B. For each case, write the continuity equation for the flow rates &1, G,
and 6k.

(2) AC . BCHIZBNWTENZTNERERIZEAT 2K 21Tk, BCRHIZDWTIEBD
FORNDOMETHESTEL.
(2) Derive the friction loss equations for the segments between A and C, and between B
and C, respectively. For the segment between B and C, formulate the equations
separately depending on the flow direction in the segment between B and D.
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(3) A=200m, £=100m, 5=100m, di=ch=ds=0.5m. H=20m, H=10m.
=003 LT 25L&, (1), (2) TkOAEAZHWT, BD HORNOME ZRET L,
(3) Given the following conditions: /=200 m, A=100m, 5=100m, & = db = ds = 0.5 m,
Hi=20m, Ao=10m, and = 0.03,
use the equations derived in (1) and (2) to determine the flow direction in the segment
BD.
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MADNWEEK T % (Irrigation and Drainage Engineering)

M. KEDNETHREREEEIZIDONT, LUTOUARS 5 #HULOF—T7— R 2@
RUT, 5TRETHE L.

F—TJ—FK:

Ko k&R A Y B ME. BRL 332250 REL AR

Q. Discuss the functions of rice paddies in environmental conservation in about 20 lines, using at
least five of the following keywords.

Keywords:

water, soil, climate, irrigation, wildlife, agriculture, terraced paddy, farm village, community,

landscape, local residents
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22 (Geoinformatics)

. U FOETOMNWIZE AL,

Q. Answer the all questions below.

1. UE—hEIY T TRHNSNDUTORNIZDWT, TNEN 6 TRETHIE
o
Q1. For each of the following words regarding remote sensing, explain in around 7 lines.

(1) REEERHFRE (reflectance and reflectance factor)

(2) K& Lg% (top-of-atmosphere reflectance)

M2 BEEHEICETAIUTOEIICONT, TNETN 6 TEETHHT L.

Q2. For each of the following words regarding photogrammetry, explain in around 7 lines.
(1) WHEFEE  (interior orientation)
(2) A EfHE7E  (exterior orientation)



