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FE MEELD] DEREHIETIZ, UTOEREFHA TR 2,
Read the following instructions before beginning to answer.

- TREII L) OWTREH DS ET, FERFZHEOTIIOTRv,
Do not open the problem booklet until instructed.

BEILICEREN | HOBERREER L, BRUCB R ZTEAE L,
Use one answer sheet for each subject. Write the subject name on the sheet.

* TROFRENG 3R BRATHREE X,

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

BB (Subjects)

B - #5855 (Material and Structural Mechanics)

BEEE - BRTERSARE: (Agricultural Machinery and Agricultural Process Engineering)

+'E 5% (Soil Mechanics)

LY ERE (Soil Physics)

BEATEYE S (Rural Planning)

KEES: (Hydraulics)

DA IWEEAR T2 (Irrigation and Drainage Engineering)

LB BN BN BN BN BE MN

ZEMIE S (Geoinformatics)
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ek - #5715 (Material and Structural Mechanics)

1 DEFEEVIZAB ICZARMAME w 2% TS, T TOXEKT, T O,
HFE— A2 b M, RRETE-AMBELERx, BRRIBITE—X 2 FERD L.

The simple beam shown in Figure 1 is subjected to a triangle distributed load w over its AB. Find
all reaction forces, shear force O, bending moment M,, the point x where the maximum bending
moment occurs, and the maximum bending moment.

X1 EHEY
Fig.1 Simple beam
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B - BIEHIRS: (Agricultural Machinery and Agricultural Process Engineering)
B - BREEBICBEET AU TOREEZENEh 6 [TRE CHEw L.

Explain the following words in agricultural and post-harvest machinery in around 9 lines,
respectively.

(1) 7—ALA7 L —% (boom sprayer)

(2) WEE=F YV VIBREAEa M

(combine harvester with yield monitoring system)
(3) OWAS # (Ovako working posture analyzing system)
(4) MA BT (modified atmosphere storage)

(6) A A= & ) —/ (bio-ethanol)
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+E 1% (Soil Mechanics)

K1z, B0 —ICHESIN e AT 2573 » 1
E, FWMONVT 2B, ERAEOSHERSERNE
AT, BT L EMROKME—E H CHESLZE
ZA, —ERHRBICEFIRELR ST (AR —
). ATA LM, THRBIOES I A—4%
AL, BEKEZRELZEZA, BT AT umICHEH
ALY A= NOKRALHB AT I EGED h &<
ST, KOBAARFEE &5 5, ZOBOEEFEAME
MEEZr LLTUTOMWIE L L.

Fig. 1 shows a soil column filled uniformly with et / L7
Valve

sand. A valve at the lower end was opened to generate
A

an upward vertical seepage flow. The water level at Inflow

the upper end of the column was maintained at a

constant H. After a certain time, a steady state was B 1SNERFBHRN AR S LH T A
reached (i.e., constant inflow rate). Piezometers were  Fig.1 Soil column where there is an
inserted at the top and bottom of the column and at upward seepage flow

depth 4 to measure pore water pressure. The water

level in the piezometer inserted at the soil column bottom was 4 higher than the soil column top.
Answer the following questions using the unit weight of water as 3, and the saturated unit weight of
the sand as .

1. EREipoTcbEZ®, AT LNOEISH, MBKE, HHIE 75/ 2R L.
Q1. Draw the total stress, pore pressure, and effective stress distribution in the soil column when
steady state is reached.

2. S d I A LT =Y A—FNO KL%, T igEEELLU TR L.
Q2. Find the water level in the piezometer inserted at depth d, with reference to the top of the
column,

3. BRE d IZRWTRAY L VBIGRAT DR Z TR L

Q3. Provide the condition under which the boiling occurs at depth d.
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A (Soil Physics)

TEOFBARMEICEET A TROBWIZE X L.

Answer the following questions regarding soil hydraulic conductivity.

fl1. 200 cm ORFMTEATE SN T W, MIHISE R 1=0) & LTHT A LG
W 10 em 3 OEKE B 2 TEKEFEARBREZIT > 7o, HAKOKME 10 BHET 0em £T
KT L. 75 EEOBEKIE, 75 EHECEHEBOBRRIERINTEY, TR
KBRS TS, ZOH 7 ANOITICEET 2GR agEiHE L, Bire LT
B2 S, MBS U, loge (1.05)=0.041, loge (2.00)=0.69, log: (3.01)=1.10 ZRIF L TH &
VY,

Q1. A column filled with 200 cm of saturated soil was subjected to an initial condition (time =0) of
10 cm waterlogging on column top to measure the saturated hydraulic conductivity with the falling
head method. The water level of the waterlogged container decreased to 0 cm in 10 hours. The
waterlogging at the top of the column was held in a container with the same cross-sectional area as
the column. The column bottom is open to atmosphere. Calculate the saturated hydraulic
conductivity of the soil in the column and give the answer with the unit. If necessary, log.
(1.05)=0.041, loge (2.00)=0.69, or loge (3.01)=1.10 could be used.

2. M1Th7 2R BEISNEIEE N NEHETH o7z, BE LS~ 7 aRY
DFEFE LTz DT, B9fndK R ORI E /KRG KRR AR AT 5 L ERERELED
NIRWEENH D . R EEKEZKRBROF A T EERRERELNRVWDD, HEE S
TR TR &,

Q2. The soil filled in the column in Q1 was silty soil. For sandy soils or soils with well-developed
macropores, measuring the saturated hydraulic conductivity with the falling head method is not
suitable. Explain why the falling head method is not suitable in about 8 lines.

3. WELov 7 R 7 B2 LU EBOBEKREOREREE LT, ZKREFHKRRO
R VIZED L BB RATE DB R L.

Q3. Specify what methods can be used to determine the saturated hydraulic conductivity of sandy
soils and soils with well-developed macropores instead of the falling head method.
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BEATEHESE (Rural Planning)

R EIC BT 5 U F ORISR, 6 TRE TR k.

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

(1) #BTHETMEI KK (city planning area)

(2) ZEPERCHIHIE (system of reserved agricultural zone in the urbanization promotion area)
(3) FEERFELHIK (agricultural promotion area)

(4) ¥ X (half-farmer, half-X)

(5) HuIaEE FEHE (region management organization)
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AKEE (Hydraulics)

KD & 528 B DERE 72 XM T2 2OKBIZAKNGEE SN TWB & &, BRI /ERY
BEHKEPBLOFDERS e #sRO L. FORE, EXHROEOHEEITRE1 %, HH
DFEEITIRE 2 2T THET.

A vertical wall (width B) which is perpendicular to the surface of the water is situated between two
water bodies as shown in the figure below. Determine the magnitude and location of the resultant
water-pressure force, P and Ac, respectively. Subscript 1 and subscript 2 indicate the left-side and

the right-side of the wall, respectively.

Width B
s

il

i<
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D ABIOEEKR T & (Irrigation and Drainage Engineering)

Bty R ERREHE DI DA VKD EBFREMIZ OWT, LITDY 2 hhvh 5 {E

ULbDFx—U—FE2@&RLT, I5TRETHE X

F—U— [ kE, Bl AHME, EHWE, AKRME, MK, KIEBR, HEREE,
B, HUER

Discuss the feasibility of irrigation and drainage for sustainable ecosystem management using more

than 5 keywords from the keyword list and in about 20 lines.

Keywords: paddy fields, fish passage, effective rainfall, excess rainfall, water rights, water
requirement for regional uses, water cycle, maintenance, farmers, local residents
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ZEEE R S:  (Geoinformatics)

Bl 42y L—P 2% v, GNSS ZEH, EEFIESE MU) 2R L-

ML —PREIZBNT, EOLIRFET —F 20BN L, HREORET—4
Gy, ) ZAERLTODH, 10 {TRETHAYT X,

Question 1. In the airborne laser survey equipped with a line-type laser scanner, GNSS receiver, and
inertial measurement unit (IMU), explain in about 15 lines what kind of measurement data is

processed to generate point cloud data (x, y, ) of the ground surface.

fl2 arEa—FE2R0WEHEORTIEIIOWT, 10fTRE CHREAE L.

Question 2. Explain in about 15 lines how to express the topographic shapes visually in a computer.
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