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Read the following instructions before beginning to answer.

THRZEIIC D DR HLHET, BEMFZBR N TIIWT 20,

Do not open the problem booklet until instructed.
BHEZLZENEN 1 MOBZRBEERL EBRULEB EETREATL,

Use one answer sheet for each subject. Write the subject name on the sheet.
- TEOFE ENG 3 B BHS#ATHEEL,

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

Fl B (Subjects)

¥l 1 1% (Material and Structural Mechanics)

B2 BEMENE: (Agricultural Machinery and Agricultural Process
Engineering)

& 715 (Soil Mechanics)

+- 2242 (Soil Physics)

BATETE % (Rural Planning)

JKEE 5 (Hydraulics)

M ADINPEZK 5 (Irrigation and Drainage Engineering)
2 FE 5 (Geoinformatics) ‘
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B - & FHF (Material and Structural Mechanics)

. M1oFEBIEY (Bl A, BEERB) X, BHEBANS CET, EE LOELSIC
blroT, ENHHEwEZIT TS, Y7 RE, BWE2KRE—AL NI E L, 5EE
BAE R LU THEE A TORbA ya ZRKD X,

Q. A simply supported beam AB (A is free end and B is fixed support) shown in Figure 1 is
subjected to a uniformly distributed load w over AC (length is /). Find the deflection ya at A,
showing the calculation process. Here, Young’s modulus and moment of inertia are £ and ,
respectively.
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Fig.1 A simply supported beam subjected to a uniformly distributed load w over AC.
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B - BEEEE (Agricultural Machinery and Agricultural Process Engineering)
R, B3 - BEERICEET AL TORMNEZZNEI 6 TEE CHBE X,
Q. Explain the following words in agricultural and post-harvest machinery in around 9
lines, respectively.
(1) 29 A 7=V (two-stroke cycle engine)
(2) FI2720OBEEHEES AT L (auto pilot system for tractor)
(3) = N—H )T ¥4 (universal design)

(4) BEYHOREFER (sizing of agricultural products)

(5) 2¥65# (spectroscopic analysis)
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+'E 715 (Soil Mechanics)

BOADAL L HUR DS K EITHERE L . SREIC— R EWE F 2% T\ 5, TRITRT X570
P OHLIRS D/ INESR (BS dz, BiEEA) 2885 5HEKEBERDOERICOVWTEETLHL
& T ORIWWNIE AL, e ERWHRE—RITTAKT TV A v, 13, BEIFIBRKE w,. BTG
Bk KOBEMEEERER ZANT UTFO—RITEE NV —RIVEZ BN,

Uniform load is applied to horizontal saturated clay soil. Considering the pore water flux and the
deformation of the soil element shown below with the height dz and the cross section area 4, answer
the following questions. The pore water flux rate v, is given by the following Darcy’ s law using the

excess pore water pressure uy, the hydraulic conductivity &, and the unit weight of water %,.
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Fig. Conceptual diagram of small element in soil

1. T NERPOOPKEITFBEORD ZIZELNZEEAWT, FI/KOERRERD L,
2L, BROT Hzek 35,

Q1. Derive the continuity equation of pore water by assuming that the change in water discharge

Flux v

w

from the element is equal to the change in element volume. Use ¢ for the volumetric strain of the
element.

2. EERR TSN —E THIHLRE T D, FHRKIEDEEZ B ZIRNGE ., BRI BRK
JE we EENGT o' DFIZIZE DX RBRD DL 00, 7z, TERNREELERE 5L
& O e L EDOFET o DHBIBEMRE | BIEEMEIRE m 2 BV TRYE,

Q2. Assuming the total stress is constant during the consolidation process, show the relationship
between the excess pore water pressure u,, and the effective stress o’ when the hydrostatic
pressure is invariant. When the soil element shows elasticity, show the proportional relationship
between the volumetric strain & and the effective stress o’ using the coefficient of volumetric
compressibility, my.
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8. U EDRBMRAEIL | BRIMBEKE w, % VT Terzaghi O— K TTEE HRRE KD
Lo

Q3. Using the equations above, derive Terzaghi’s 1-D consolidation equation in terms of .
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T EE S (Soil Physics)

fafn LB P COKBENCE T D TROMNMITNTER &,

Answer all the following questions regarding water movement in saturated soil.

1. A~NERZHETIEEDL DR TN ENTROBRENHBEOR I,

o 2 HokHs Zdh D & X IAROWIUTE LR, Lizto T, ApBHE
THEDITT 2 REDORT oYy WIRR S TV DRERD D, SFREOKEENICES
THERF Uy MT, RE—E, pOoTERARBEREERVEHT T, B
DRF VXN ThD, WHOEE /TR - ) OKEEZETH D S
HY, TOECHETEOKOBEBLRTETHS [ D | 2RTD L BB
ERS7Y 2 BB T HKOEZHET DI LN TE D, ZOKBENTET 5 TRBEHIC
FERENELOT, BREWCHARAT LERER TV S,

Q1. Choose the answer that best suits A to E from the options below.

When the water at two points in the soil is in , no flow of water occurs. Therefore, in
order for water to move, the potential between the two points must be different. The potential
involved in the movement of water in saturation is the potential of position and under
conditions of constant temperature and no solutes in the soil water. The driving force of the flow is
the , which is loss of water head per unit distance, and by multiplying this value by the
[:D_—__], which indicates the ease of water permeability each soil, the amount of water
passing through per unit of time unit area can be calculated. This equation for water movement was

discovered empirically and is called after its discoverer.

R

ROUREE ERRE KERE TERE F7Lvir aLFrEUA SAL
AZy— vATUVA EH EH RSIE SFEA SKEAER EKAE
SKEE ENAR BRAE O HEERE FARERER mHERE ~r U —oiEh)
74 v DIER] FA v —DIER] Sy R T AOIER]

Options

Antagonism State / Steady State / Repulsion State / Equilibrium State / Potential / Conductance /

Dilatancy / Hysteresis / Gravity / Pressure / Suction / Intermolecular Force / Hydraulic Gradient /

Variable Gradient / Water Divide Gradient / Pressure Gradient / Ventilation Coefficient /

Roughness Coefficient / Hydraulic conductivity / Runoff Coefficient / Henry's Law / Fick's Law /
Darcy's Law / Buckingham's Law
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M 2. TROXIICES EFKREDBERD ZOOBHERRBN R AME LR EZKPEE
RETHRN TS, EEOKEIZEBKE T, 10 cm OFEKEZHERF T2, EBIZ 50 cm @
B S THEKRLEDP k=25x10"*"cm/s. TEIL 40 cm D E & THEAKMLEH
k, =10x107* cm/s THY ., TiIMHETIKEEHEL TND,

Q2. As shown in the figure below, water flows at steady state through a stratified soil composed of
two homogeneous layers with different thicknesses and hydraulic conductivities. The upper water
surface is the free water surface and maintained at 10 cm waterlogging. The upper layer has the
hydraulic conductivity k; = 2.5 x 10~* ¢m/s with the thickness of 50 cm, the lower layer has the
hydraulic conductivity k, = 1.0 x 10™* cm/s with the thickness of 40 cm, and the lower end is

in contact with the outflow water surface.

(1) HEBERZTFLT, ZoLB2EOFHKEE(m/s) R X,
(1) Compute the hydraulic conductivity (cm/s) of the entire soil profile, showing the calculation

process.

(2) BEBERLTLT ZOLBEEOEHBFOKIBE Y T v/ AOKE SERD L,
(2) Compute the magnitude of steady state water flax throughout this soil profile, showing the

calculation process.

e e dmwt v e -
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'k, =1.0x10"% cm/s 40 cm
e AARRAAS, i,«c AAARASA, ;
o4 9eers : 2V EEVees,
c gz 2 220 BNV SE

B HEACIRRE D RLE T W

Fig. Profile of layered soil under waterlogging

7ol L. BESE COBAMEHUIER T S,

However, the contact resistance at the interface is ignored.
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BEATEHES: (Rural Planning)

fl. BAOERMNFEICEET SUTOMEL. 6 (TRETHAT L,

Q. Explain the following words in Japanese rural planning in around 9 lines.

(1) EHEE (and reform)

(2) BEELEIEPEK (rural sewerage)

(3) #u Ak (agricultural water for multi-purpose domestic use)
(4) Azt (land use zone)

(5) 22 2=F 4 EYXA (community business)
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k¥#Z (Hydraulics)

M. ¥ a OMBERNOBROWMNTH D /N—F 2 « RT XA 2FRNDOFRIESH u@r)i.
RID L DB TR IR B,

O

ZIZT, ulIFE, p REN. x IR THMOMS . MIFEEREL o REROEY ., r 13T
B ORI D DIERE (0=r=a) THDH, UTORWIZEZ L,

(1) KFDENAE dp/dx 1T A T ADFERFNTWAEES 2 [TUUNTHEBAYE X,
(2) RKRIEE umax 23K, ldpldx] #FHWVTREAR L,

(3) FHEBEEEZRL, MEBQERD L, ldpldx) ZFAVWTEREATHZ L LT 5,

(4) FEHFE U 23R, Tdpldx) % FAWVWTRER L,

Q. In the case of Hagen-Poiseuille flow, which is a laminar flow inside a circular pipe of radius a,
the velocity distribution u(r) is given by the following parabolic distribution:
u(r)= —l—(—@)(az - rz)
du\  dx

where u is the velocity, p is the pressure, x is the component of the flow direction, x is the viscosity
coefficient, a is half the pipe diameter, and r is the distance from the center axis of the pipe (0 <r <
a). Answer the following questions.
(1) Explain in no more than two lines why the pressure gradient dp/dx has a negative sign in the

parenthesis.
(2) Find the maximum velocity umaxand express it using "dp/dx."
(3) Determine the flow rate O, showing the calculation process. "dp/dx." can be used.

(4) Calculate the mean velocity Up and express it using "dp/dx."
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MADINEEK T (Irrigation and Drainage Engineering)

. BEKFI AT HMMIET AL TOREIZDWT 5 TLANTiIBAE XL,

Q. Explain the following terms on irrigation and drainage systems within 7 lines.
(1) FEEEH (abandoned farmland)
(2) BATFHRET R/VX— (renewable energy)
(3) EtEiE# (agriculture-welfare collaboration)
(4) KRBOPFAA (diversification of paddy field usage)

(5) TN T VAT g —A— 3 (DX) (digital transformation)
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ZZREHRS (Geoinformatics)

UToERMIcETER X,
Answer all the following questions.

1 1. GNSS (Global Navigation Satellite System) I EIZ331) 2 BB X OFERINIZ S
W, FRIREOEY, BIMKE. ARcoWT, 1STRETHRPAT XL,

Q1. Explain in about 20 lines the differences in positioning principles, location accuracy, and
applications regarding point positioning and carrier phase relative positioning in GNSS (Global
Navigation Satellite System) surveying.

2. Landsat-7 5 ETM+EHIT —& # AF LT, &3 FERIZIE, 8 vy FET(LEN

TV ZNF 23— (DN) PSS T 5, DN 2> T, &5 BHICBIT 5/ K4
GERSMER) ORTR WM EL RO 5 H51EE 10 TRE CHAY L,

Q2. Landsat-7 ETM+ observation data have been obtained. Each band image contains

an 8-bit quantized digital number (DN). Explain in around 15 lines how to calculate the

top-atmosphere reflectance of band 4 (near infrared) at a certain agricultural field.
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