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Answers should be written in Japanese or English.
One problem booklet and 3 answer sheets are distributed.

Fill your Examinee’s Number in all prescribed boxes in the answer sheets and the problem booklet. Do
not write your name.

Check your problem booklet after the notice of examination start. The problem booklet contains 35
pages excluding a cover. When you find any losses or ambiguous prints, follow the direction by the
supervisor by raising your hand.

Fourteen questions are given. Select one question and answer the question on 3 answer sheets or less.
Fill the Question Number in a prescribed box of each answer sheet, respectively.

Even when you do not answer, fill your Examinee’s Number in prescribed boxes and submit all 3 answer
sheets.

You may use the backside of the answer sheet.
This booklet is collected after the examination. This is not regarded as the object of marking.

You can use rulers, drafting tape and color pencils (or marking pens etc.), only for a part of Question 3
and Question 5.
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1. UTOHESHEGIIOWTHHA LRI,
Explain the following terms or events.

(VEAREE  collective consumption

()7 v — LR & L COEE Tokyo as a global city
Q@)Y= U7 44— 3 gentrification
(MEHEEZE O fEr  crisis of welfare state

(5)E 1T  administrative guidance by guidelines

2 BURAESICII I ER LI BE 3 A (F BaES) i ROER) S EE N < SAH D 77,
IS DOEFIN S FH E—OFTF CEARRICEIR L, FOFEFRET IHIERL LSS
M2 SEm N Him U7 S0,

In modern society, there are many resident movements, civil movements and social movements
concerned with local environment. Give a case example of those movements and describe it
concretely. Moreover, discuss the significance of the case from the viewpoint of sociology.




fEied 2 Question 2 (2 pages)

1

. RO 5 OOREME - REASTF ST OHGBEOMAEDEND 2 2% E)N, £E
DO HFEDER & HFER L ORBRIEIZ OV TR L T 7230,
Please choose any two of the following combinations of terms, and explain each term’s
meaning and their relationships of each combination.

L AAF— BT A5 A Subsistence and Minor subsistence
- DhFEEFE &SR] Utilitarianism and Speciesism
s PEAFERIE 2 A K « XX T 0w ROHT

Precautional principles or approaches and Cost-benefit analysis

s =NV Ty AT 4 AL N R

Global justice and Endogenous development theory

- o U — TR & R FTRE /R BA JE

2.

Ecological modernization and Sustainable development

ROBREBRFEIZOWTOXEZHA, FIWVIZEZ RS,
Please read the sentences on the environmental migrant issue below, and answer the
questions.

2000 FARIZ A>T D, BREBEE (environmental migrant) OHE N2 HF A AR
HREZREMEO 2L LTETETHEHIND L IThoTz, REBRIL, B
HIFE 72 E2RH R BRIE R ESOCHREN DN D NN E | B H D WITEMIICERE L
TREASENOBEINZRERS SNTEATE, HDOWIRRRkBE 5 2EEZRET 5 7=
DICBEIL L) T2 ANNEREEZET,

Coming into the 2000s, the increase of environmental migrant has gained more attentions as
one of the environmental problems that we should solve worldwide. Environmental migrant
includes those who flee due to the changes brought by sudden environmental disasters or events
such as tsunami or earthquake, those who are forced to leave due to rapid or long-term gradual
environmental deteriorations, or those who choose to leave for avoiding possible future
problems that they might have.

(1) a) BWEBRRMBELEL L THIEOMR E T & BRI W TER L
TLEEW, ZOET, b)) SR nFR LZREIZOWT, 28OS L5
ENMET, iR EEBERT DO ED X S BRFFED 7= DRIV (research question)
DANLTHNDDER LTI EEIN,

(1) a) Please illustrate a specific social problem which should be problematized as the
environmental migrant issue. Then, b) please explain the reason why the problem you
illustrated should be discussed as an academic research topic, and what research question would

i4i



be available for problem-solving.

(2) ®R7H (1) TIYTEMEOMNEZIBRT D7D, ED X5 R BARRY 7225
BEHEAE 2 HIET D, a) i Z T2 ETONGHE, b) fR& 1A, ¢) ST ELIC
TANLHZ D IRBER, d) 72D IS0 DIHERRIZOVTEMAKICHA L T ZI W,
(2) What specific research plan do you make in order to seek for your research question that
you illustrated in question (1) ? Please explain specifically a) your hypothesis for your research
question, b) methodology, c) theoretical frameworks useful for analysis or discussion, and d)
possible research outcomes.



fElE 3 Question 3 (3 pages)

1 7= T WA RORBETEICEET 5 Lo A HEOZE\MOEELZLZNLLI B
BN 1 OTOEY, A4 LEZEEOMAGDEZIER LSV, KRIZ, ThTh
DHFEFDY R & BHEDHH OBUEIZX T 2RI 2 KIZHOW T, ZRZ A
MEBATUN TR L Z2 Sy,

[AFE] N4
1) rvgr o 2) TARFHPF— « NT— ]
3) VxAry VA aT X 4) BF FE

[B 7] #EA4
a) 7 AU B REH DI L A | b) oA A=)
c) MEIA DI d) TBA R o HEH

1 : Make the sets of the name from “Group A” and his/her authored book from “Group B”. Then,
describe the key points by the author, and explain what you think is to be suggestive to the
issues of present cities in each of the books. The length of explanation for each item should be

written within 5 lines in the answer sheet.

[Group A] List of Names
1) Kevin Lynch 2) Ebenezer Howard
3) Jane Jacobs 4) Yoshinobu Ashihara

[Group B] List of Books
a) “The Death and Life of Great American Cities”  b) ”The Image of the City”
¢) “The Aesthetic Townscape” d) “Garden Cities of To-morrow”

2 K LICRT L LI OBz x5 & U, LT ORI EE-S < B Em &
LT, &T20 T LoEEIOATHER TS ARE, &2 T2~8 T -
HEBCHERRT D BED 2EEER LSV, 72, AREBZRD2EZHIEL
RN,

1) BRROBEM (2T 4REET, BIE~KREAE 4 70,000 m) Z&#ETHERLZ L,

2) BITEORRMHREX 700 7 C, REEE VS EHERZ bEAGIT S Z L & L, %
% oattEHt 700 &5,



3) FROKMEWT-HIX, AR, BELEL, TNENR2 DFE - HEOEELIS D
MiEk 2 W E SO TLL ., Bt A Y OCHt N OE R, @ OME S B> Th
o, EREEVREIIRCm SHIR 2 EOBENTEE L7 < TR,

FRROBmNMEERKIC, AR, BEZERLZENIZOWT,

1) XS ROE EFEX (B EROBE L E TR EATE T2 &)

2) BlEFH OB 2 HarmnTHERS LIA T v F

EREE RS0,

Flo, AL B EZERBINICIT SR (ERXXAH., 2N OF|R &S
REWIRL7=3) £ 500 FLUNDLETENLENDOROREEZTIA LIV,

B i X O RITE B E L, EHROFEASCEIRESC~Y — I —HICLEELE L
TH I,

2 : Propose two alternative redevelopment plans for renewal of the site in the housing estate
shown in Fig.1; “Plan A” is a high-rise building plan in which all the residential buildings
should be over 20-story high, and “Plan B” is a low or middle-rise building plan in which all
the residential buildings should be from 2 to 8 story high. And then, make a comparison
between these two alternative plans.

The conditions for proposal are follows;

1) All the existing decrepit buildings (4 stories, the total floor areas are approximately 70,000
square meters) in whole the site should be renewed.

2) The number of total households in the site before the redevelopment is 700. All the existing
residents (700 households) will keep living in the site after the accomplishment of
redevelopment. Therefore, the total number of household is the same as before the
redevelopment.

3) You may propose any other facilities besides housings in the site by your own idea if you
follow the above conditions. “Plan A” and “Plan B” can be proposed with different type and
scale facilities from each other, as well as with the different location of entrances, roads and
lanes in the site from each other. You do not have to consider general regulations including the
setback and height limitation.

Draw the followings for each of “Plan A” and “Plan B” in the answer sheet without ruled lines;
1) Asite plan of the whole target site. The number of stories and the number of households
for each of buildings should be indicated in the plan.
2) Adiagram or a sketch for showing the site plan concept.



Make a table (free format) for objective comparison of Plan A and B. And describe the
characteristic points of each Plan through comparison within 300 words.

You may draw up the site plan and the section plan in any scale, and use rulers, color pencils and
marking pens.
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Fig.1 Existing Layout Plan of the Target Site
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1: EEEEERTE & ST 2RO MFEIC DN T, ENENOWNEA 3 0 0 FLIN Tt
T

Explain the following terms related to building construction within 200 words, respectively.
i) 7 4> H—aA 2 ) (Finger joint)
i) /X7~ K] (Parapet)
i) T13E] (Seam)
iv) TH&KHH: ) (Coffered ceiling)
2. =T 0 F—/VOMMEIEREDFHEIZ W TR X,

Explain the features of seismic performance of curtain walls.

3: KEFREEOHNERIEICONT 2oL 0 HIF, TNENOREZTAE X,
Choose two systems of exterior walls for wooden detached houses, and explain their features.
4: Yy OMBOREICONT, UTOF—U— Fa W THRHE X,
AF =Wy TAIHF v B E=VBIEY > 0 IANE, W

Explain the features of materials for sash, using the following keywords:
steel sash, aluminum sash, PVVC sash, durability, heat insulation property.



fEIRE 5 Question D (4 pages)

-

o w>

D IREEREE T A TR T A FRIOFEAICOW T, ENEN 2/TUN TR L2 &0,

7 =7 (agora) & 7 #/LA (forum)

1964 FEHURA Y L By 7 LR

L =7 LB EEE MDGs & Fifse rlHE 72 BAE B EE SDGs
FEMIAFEFEE L REEEE

: Concerning to architectural environmental design, explain the following phrases within three
lines each.

Agora and forum

Tokyo Olympic Games 1964 and architecture

Millennium Development Goals (MDGs) and Sustainable Development Goals (SDGs)
Private Home Accommodation Business Law and Hotel Business Law



2 FEETCV UL, 1963 EEE [RFITEX ] GEmEE) 2ELC0ET,
. FELSOSIHTTT,

ARSI F R LOBM AL U = 7 ICB# T EEAD T, TRROHiE £
M 270, ARLOZMTRE L TIZE0,

AT s R TV L TERFIZA X Tu] EifhEE, 1963 45, 25-26 H

* L. TRE] 2E5 @R ROBFARZMA L TO L IEHIRAARDFRED Z & &
LTW5,

HADRFIZOWT, Tre@BWIZEZ RS0,

2-1. TRFOBFAENES A, BARTHD b TWET, O E L BIFEOE) 2 53H LR
W, (24T7LIN)

2-2. BIHBOFE TV LD A v =V ~DOREZ Bk LT, M 1 I Rd8#lox LTt
KETHAZRE L 2SIV, 22 L, BRIRFZ LM BEMIEN RS> TV Z L E2BET D
Tl BEMEL SITUNTRERL, ave X " AT VT 0, BREK., /S—ATHEH
LR, BERICITGIOM b T OFAEZEZ AL Z &,

5t

-EERM (K1) TS ERIL. FERTHFHBRORE TH L, BREOEEW
TEofein, BIfEMbiv Ty,

- FECERL B 20km (ZSEHE L HU & B A RS SRR E IRV (BIfEER O & 5 A
AR DL O EHRER) ([CH L TWD,

CORFIHEA TR, 20 i3 E Tl E2 < JHAEIZTE Y 12475 T
776

(X1 OELE XL, 1960 it DEBROIRETH Y BUR & 1T R D, 2720, Ak

TIE LD EBY OFMEIRET D,)

2 DRI, BMORVHMAERH S 2 &, £77, BERL~— T —5HoTEELTYH
L,




2 : Teiji Ito wrote a book titled “Minka Has Been Alive” in 1963. The following text is cited
from it.

The original text cannot be placed on the website for reasons of copyright law. Please refer
to the following source, or view the original print at the reception room of the department.

Source: Teiji Ito, Minka Wa Ikiteita (Minka Has Been Alive), Bijutsu Sensho, 1963, pp.25-26.

*According to Ito, “minka” is a traditional Japanese house that follows the architectural style of

the feudal period.

Answer the following questions about minka.

2-1. The renovation of old minkas is now promoted in Japan. Explain its background and its
current trend (within three lines).

2-2. As aresponse to the above-cited message of Teiji Ito, propose a future plan for the site shown
in Figure 1, taking into consideration of the traditional minka and its adjacent buildings that stand
on the site. Explain the outline of your proposal within five lines. Express your proposal by
drawing concept diagram, site plan and perspective view. Add some spot explanations in the site
plan about how the places will be used.

conditions:
+ The main building drawn in the site plan (Figurel) is a minka with one-storey and with hipped
roof. It had been used as farmer’s family residence but it is not currently in use.
- It is located 20km far from the center of Tokyo and it faces to a historical road (current main
road, tree lined, with heavy traffic) that connects local cities and Tokyo.
+ The family that was living in this minka cultivated vegetables to sell them to Tokyo inhabitants
until the middle of 20th century.
(Figure 1 shows the state in around 1960 and it is different from the current. However the above
conditions are assumed for this question.)

The separate answer sheet without ruled line should be used for the answers of this question 2.

You may color your drawings by color pencils or marking pens.



JRRFRITENREE LOBHBNL U = 71 TE EHADO T, TiioHiia 2]
TLM RELOZATHE L TIZSVY,

The original figure cannot be placed on the website for reasons of copyright law. Please
refer to the following source, or view the original print at the reception room of the
department.

X1 K ZEEALEX
Figure 1 : Site plan, House K

HAT . Z)IEESS, JHETW L, MiasEE, (1980) [HAMDEZ - #iikl, A.D.A.Edita Tokyo
T4 H =T,

Source : Yukio Futagawa, Teiji Ito, Iwao Hosoya, 1980, Japanese Minkas, New Edition, A.D.A.
Edita Tokyo P.74
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1. EREE - BREEEESAIZET 5 UL FOHFERIT OV T, %4 5ATLLA TRERIZEHI L7
S,
Explain briefly the following pairs of terms on Environmental and Architectural Acoustics
in 5 lines or less, respectively.
(1) EAER., YEHE S
Standing wave, Diffuse sound field
(2) 7 v M Adh#, ARt
Equal loudness contours, A-weight
() &l Ay T 2Rk
Mass law, Coincidence effect
(4) WETAA, T 5
Absorption area, Average absorption coefficient

2. BE - REFEPLICEATOUTORWIZEZ RSV,
Answer the following questions on Environmental and Architectural Acoustics.

(1) EGAR= (F 10m, BATX 10m, &S 3m, WER0.2) ICEHER (FEAY—L
~L 100dB) ZERiE L7cHie. ENOFEHEE LSV EEZ R I,
Supposing that a stationary sound source (sound power level: 100 dB) is installed
in a rectangular room (width: 10 m, depth: 10 m, height' 3 m, absorption
coefficient: 0.2), answer the average sound pressure level in the room.

(2) B 40dB OBE (FfH 10m°) (%L 10dB O H (EiFH 0. 01m®) 238X &
NIEHE, BEREL LTOREBEREBREE LRI,
Supposing that a ventilation opening (transmission loss: 10 dB, area: 0.01 m?) is made on a
wall (transmission loss: 40 dB, area: 10 m?), answer the composite transmission loss of the
entire wall.

(3) BHRZERIEN & D4t & IV B DZFLVEM OWE RO ERBFREZ KR L, £
O DRI Z R~ S0,
Illustrate the frequency characteristics of absorption coefficient for a porous material with
and without a back air layer, and explain their distinctive features.

3. IRBHTOEERERIEICB W TARE T N EEA L 20 TTURN TR LR SV,

Discuss what points should be considered in sound environment planning for a nursery
school in 20 lines or less.
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1. BEHGEICEET HUTO45DT —~D 5 H 2028, ZHEN 20 0FE
TiRE XL, DO OICA T v F 2T LU,
Select two out of the following four subjects related to architectural structures, and discuss
them with more than 120 words for each, and with sketches if necessary.

(1) HF7AZMEAT D & ZDOREOT HIE A
Mechanism of residual strain generation in glass under cooling process

(2) #EEDEBIT X 2 IGHERFE & 2 O BEEEHEE ~ D% H
Shrinkage property of steel under high temperature and its application to architectural
structure

(3) RAHAELIN DREEMEE~DIEH & Z AT D AR IGHETIZ K& 2 R A
Applications of timber joinery techniques to architectural structure and problems of
wood shrinkage with them

(4) BAME, 22 BT A b, ZEBRZTE 9 2 QU 73 AL 20 3 24
Space created by architectural structure with effective use of transparency, contrast
and porosity

2. WOKDOEMEPEREME N LKFES P 22T HGEITONT, IROFMEDOE LT
T ORMIZEZR Lo ADTZOIZA T v FEHNTS L, FHRALFHET 5 2
&

In the case of this frame with vertical load N and horizontal load P, answer the following

questions under the following conditions, with sketches if necessary, and also write down the
calculation process.

N

S2 B
Tw Tw
B
NS H S1,S2 i
p i
il C c T
~ C % p p

BOMNS RLIZT 7Y A R (B2 6 R )
Axonometric view Plan (Top view)



Sk Members
C: & (FEWrifm) Column (Box shape)
S1,S2,R: % Beam

<% Dimensions
& & Height: H=24m
FEDHAT Depth of column : D =500 mm
FEomg  Width of column : B =360 mm
o w = 7J&  Thickness of web of column : Tw =30 mm
o7 Z V)& Thickness of flange of column : Tf = 50 mm

fafEE Loads
SABLfHTEE Vertical load : N = 2000 kN
JKIEfRFEE Horizontal load : P = 200 kN

¥k} Material Properties of column C
Y > 7% Young’s modulus : E =200 kN/mm*
BEARIS I Yield stress 1 o, =300 N/mm?

2/ Conditions

« 2 S, S, RITHDICHHELS RN D E L, B S, Sy 134 CICHBEES ST
HHDET D,

* AE C OHIRIMEIE T REVWLD LT 5,

c ANFECIRERL, ORI #E2K T,

- P UAVENE ., B, RERERIERE LRV D LT 5,

A C DA A T —EIRMEIL, KFENCLDIEENECTHHO AN ED LT
2o

- PRIEME NI K DFH C O ERITEHE TE b0 LT 5,

- [JEE 13314 35,

- Assume beams S;, Sz, R to have enough stiffness and enough strength, and beams Sy ,
S2 to be connected to column C with rigid joint.

+ Assume column C to have enough axial stiffness.

- A indicates hinge support, O indicates hinge joint.

- Assume that all the torsion buckling, lateral buckling and local buckling can be neglected.

+ Assume Euler’s buckling load of column C does not decrease under the deformation by
the horizontal load.

+ Assume the extra bending deformation of column C due to load N is small enough to be
neglected.

* Use 3.14 for circular constant 7.



(1) # C ohRTo, BRLMTFE—RA U FE2RD L, ZOL EERITMWE P
ICEoTOARAELD LD ET L0, HIFE—A L MIIWE N OFELE
ETosZ L,

Determine the deformation and the bending moment at the mid point of column C.
The deformation can only be due to load P. The effect of not only load P but load N
should be considered for the bending moment.

(2) £ C oW T, MENIZXIDIAA T — R E 2 KD K,

Determine Euler’s buckling load of column C due to load N.

(3) AT —JEJEEMBIORBIREBR LT, ZhOOWE N,P IIxd 2 %4
IZOWTELER L,
Discuss the safety against these loads N and P, considering Euler’s buckling
phenomenon and the yield stress of the material.

(4) B Sy D bR m SALE L RO, £ 5 LG EOFHMEEDOZ2MEITD
WTHEZE L,
Determine the best vertical location of beam S: and discuss the safety of the overall
frame in that case.
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1. FENP O SN DTEKDMELS 2T Kk EPREL S X5 L & B L s
AT DT e & LFOMWZEZ RS0,
Domestic wastewater treatment system can be classified to the centralized system and the
decentralized system. In relation to such classification, answer the following questions.

1) FEED DY S H75K OB T HE PRI L 2T L &y oL 2 X
T L EITADERA L2 S0,
Explain what are the centralized system and the decentralized system for domestic
wastewater treatment.

2) TNEh, EDXDREMHED T THEDILD D,
Under what conditions is each system applied?

3) TNTNDY AT LRFF-> TVHIRBEIZOW T L &,
Discuss possible problems associated with each system.

2. EEIZ XIS TFfE v aE 72 B 7% H 4% — Sustainable Development Goals
(SDGS) | IZOWTIRDIWICE 272 S0,
Answer the following questions about “Sustainable Development Goals (SDGs)” adopted
by The United Nations.

1) SDGs X, W2, 728, FOXHICLTELNZE DN
When, why, and how were SDGs developed?

2) SDGs Z #3425 17 ® BHEE (Goals) 725 3 DAY, £ D BAKAY 22 NE & 3]
L72SW,
Choose three goals out of the 17 goals that compose SDGs, and explain the details of
these three goals.

3. ROBEZHH LRIV,
Explain the following terms.

1) ‘&#&1t - Eutrophication
2) AT /kiE — Combined sewer system
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1. LT OGHED 9 H—2% W, 1) E 7 ik, 2) L 3) /i Lo BB g A,
4)Z D DRI HSWT, GFF 151730 1T TR SV,
Choose one of the analytical methods listed below, and explain 1) main applications, 2)
principles, 3) important cautions in its implementation, and 4) comments on additional
characteristic points, in 15 to 30 lines in total.
A) WHRIK 7 v~ 757 4 —
reverse phase high performance liquid chromatography
B) #A/ 1~ t75 7 41—/ R
gas chromatography/mass spectrometry
C)PCR (ARV A Z7—VHEHHIG) 15
PCR (polymerase chain reaction) method

2. W) CBREEMGIEE (KU SRETEEBIRE) IOV TIRORMIZE 272

SV, 2L, BEOERITRO LB L35, SS: EEYWE. BOD : AW bRy
MR siskE, TP: 22V 2,
Answer the following questions on the enhanced biological phosphorus removal activated
sludge process (the anaerobic-aerobic activated sludge process). Note that the abbreviations
are as follows. SS: suspended solids, BOD: biochemical oxygen demand, TP: total
phosphorus.

1) 7' AR Z KR LR S0,
Draw its schematic diagram.
)R OVREE A G FF 15 17~30 1T CTatl L2 S\,
Explain its characteristic points and principles in 15 to 30 lines in total.
B)EAIK « ALBRIK « RENHIEN IR D K 5 72856 . RENWEIRD U &A% (mgP/mgSSs)
AHERE L2 E W,
Estimate phosphorus content in excess sludge (mgP/mgSS) when influent, effluent, and
excess sludge of the process are characterized as below.

i AIK (influent) : ¥t & (flow volume) 10,000m®/day. BOD 120mg/L. TP 5mgP/L

ALER K (effluent) @ 3t & (flow volume)  9,800m3/day, BOD 5mg/L. TP 0.1 mgP/L

A3VE P2 (excess sludge) : ¥ & (flow volume) 200m®/day, SS 5,000mg/L,
& @ TP (TP in supernatant)  0.1mgP/L.

3. MOBEIZHOWTHBH LR E W,
Explain the following terms.

1) 16S U AR Y —</L RNA 16S ribosomal RNA
2) PRI R & chemical oxygen demand
3) AKX HEE methane fermentation



Bz 10 ~ Question 10 @ pages)

1.

WO HFEQL)NS@IWIHOWT, FHERIZEH Lz S,
Explain briefly the following terminologies (1) to (4).
(1) MRFEHES

Coastal upwelling
(2) =i

Storm surge
(3) HEFE

Detached breakwater
(4) b RARA RNy T

Sand bypassing

. BABIEDOWO I OWT, LUT ORI BE)ITE LR SV,

Answer the following questions (1) to (3) concerning open sandy beach.
(1) BOMAEIUNLIE D L S 72 b DR H HNZET 72 S0,
Itemize possible sources of the sand.
() WRREPEZD AT =ALCHONT, HAREHWTHP LRS00,
Explain possible mechanisms of coastal erosion using schematic diagrams.
(3) XUEZEE DI RIET B A Fm LS.
Discuss climate-change impacts on open sandy beach.




BRI AD & % EHREFL LIZABIZ DN T, LUFOR(L) & @QITE 2 e S,
Answer the following questions (1) and (2) concerning a eutrophic bay influenced by river
discharges at the bay head.

(1) BERNASEOIZAD O SREKREIZ T 2 FERY BRI OV, EAMEH
WCERIA L 72 S0,
Explain major physical processes along a vertical cross section from the bay head to the
bay entrance using schematic diagrams.

(2 ZOBTEZY I DAEEROPILE ZDRBA N = A LZFH LRIV,
Discuss possible declines in ecosystems in the bay and their developing mechanisms.

DN TUZ R 5 TR - BHEDR KON TETZRNBIZBW T, A LTEROERIC
%ﬁﬁé%ﬁﬁﬁék%,uT®%(D&:@)uézﬁém.
Answer the following questions (1) and (2) concerning environmental restoration planning
by construction of artificial tidal flats in a bay where tidal flats have disappeared due to
reclamation of the foreshore.
(1) ANLFEOERICIZED L I RFNEBZHDHEBEZ LD, i3,
Discuss possible positive aspects of construction of artificial tidal flats.
Q) NLTFEOERIZLED2ADEBZIZIEDL IR ONBEL LN, WmlhS
AN
Discuss possible adverse impacts of construction of artificial tidal flats.



MiE 11 Question 11 @ pages)

TROBMITNTZEZ RSV, BERLFIEEER L THO RSV,
Answer all the following questions. Symbols should be defined as needed.

1. AToOMHE 1) 726 (4) ZRICHHA L2 S,
Explain briefly the following terminologies (1) to (4).
(1) HI L 5t
subcritical flow and supercritical flow
(2) Bkk
hydraulic jump
(3) WERT v L
velocity potential
(4) BB OB RIKER
friction head loss in pipe

2. UTOMQ)M»L@NIEZ RSV,
Answer the following questions (1) to (4).
(1) BHAKEOEHRENED z=n(x,y,t) TREIND LT 5. HHEKME EOAKRFIE
FAZ B BRI LIS ET D LETE 2 & &, BHHKEOWZT X EH)FHY
BERSMEAEH LA SV 220, IR, (xy,2) 137 0 FEEZRZ R L,

z HIENE EmEIZEDbDETD.
The height of a free surface of water is defined as z =#7(x,y,t). Suppose that water

particles on the free surface always stay on this surface, develop an expression for the
kinematic free surface boundary condition. Here t is time, (x,y,z) are Cartesian

coordinates and z is defined as positive upward in the vertical.



(2)

(3)

BAKEEOFERICE T 5~ =2 7 OWrm FEEAXNV =L/ n)RPIV? ThH 2
LBNAbDOET D, Z2Tnid~=0 7 OMERE, RIFEEE, | ITKEIKAEL
Thon. —RAE (1) « —HkEm O+ IRV E o SRIRER IR K
WZHANZIE &7 0 Jii g ORIV TN D & &, FEiKEh Zn, q, BLTI1I O
K HNTE LRI,
Suppose the Manning formula for the cross-sectional average velocity of a uniform open
channel flow is given by V = (1/n)R**IY? where n is the Manning coefficient, R is
the hydraulic radius, | is the uniform slope of the channel bed. Consider a uniform
flow with a discharge per unit width, g, in a long and straight open channel with a
uniform wide rectangular section, and develop an expression for the depth of the uniform
flow, h,,usingonly n, q, and 1I.
1 DX HITRKE72EpAMD D B IK BT A FE AR B IKZ E R BE TR M
NTWBEDET . A—R 45— b O FHMARIRAZER &0 EOLEICSH S
L&, ZOKBETOKERZ#SE, MNOR#ZzERTHELZLRA LRI,
2L, KBIRARL A i, (—F), FiAKEAZh & L, 3t M xihiz & 5 &,
KR O T 2T @IC LV X Snsb 0L T5.
Consider a steady flow in a mild slope open channel starting from a large reservoir
toward an overfall as shown in Figure 1. When the bottom of a sluice gate is located
below the depth corresponding to the critical depth of h., sketch water surface curves
in this channel and put terminologies expressing the associated flow conditions. Suppose
that the derivative of the water depth h with respect to x is given by the following
equation (a) where i, is the uniform slope of the channel bed, h, is the uniform flow
depth and x is an axis along the channel bed positive downstream.
dh . 1-(hy/hy

dx  °1-(h./h)® @

A | AL—RTF—b
- Sluice gate
Brokith

Reservoir

B%EL

Overfall

1 Figurel



(4)

KENZENRAED & D 2 DORE KA 1 SO F >3 < MEE (Krimfd—
) TS & &, ZOE RO ORI FETE 2 KD 5 J7ikz i L S,
Consider a straight circular pipe (uniform cross-section area) connecting two large
reservoirs whose altitudes of the water surfaces are different. Explain a method to
determine the cross-sectional average velocity in the pipe.

B 2 D X5 AT Te, B 2 B CILR T 5 AEMEF 2BV T, KB —
EFMEQ TR TS, FOWEMEMN A, A, A(A<A<A)EIERLTEY, &

BEC X DRI CE 5 L &, DITFOMQ)NHE@)IE LRIV,

Consider a water flow with a constant discharge of Q in a horizontal two-stage abrupt
expansion circular pipe as shown in Figure 2. The cross-section areas of the pipeare A, A
and A, (A <A<A,), respectively. Suppose that the friction on the pipe wall is negligible
and answer the following questions (1) to (6).

1)

)

©)

(4)

WAL A S AD 1 BBEDRILE DI OWTHE X, SEET I 0O BE H |2 3 E
RBGEDIS T DORE ST ERBDIES) p, £F L L, RILEOTAD—FRIZR -
eWrEiC BT omEE Y, ENHE p & LT, EmE EEBER AL TRIV,
Consider only the first stage expansion of the pipe from the cross-section area A to
A. Suppose that the magnitude of the stress normal to the wall at the cross-section of
the abrupt expansion is equal to the upstream pressure p,. Also suppose that the
uniform velocity and pressure are v and p at a cross-section after this expansion.
Derive the equations for the law of conservation of mass and the law of conservation of
momentum, respectively.

(1) & [ U 1 B ORILE DIAMIDONTHE 2, BRI K D=L F—4H KK
h LT25&&, BILOFIRICKBITH LT —RFLETAEZRDLR IV,
Consider only the first stage abrupt expansion pipe again and suppose the head loss due
to this abrupt expansion is h_. Develop an expression for the law of conservation of
energy before and after this abrupt expansion.

I D L —H 4 KEE N & EAMEE g, HREQ, WiEkiA, A AT
LRIV,

Develop an expression for the head loss h, in question (2) using the acceleration of
gravity @, the discharge Q, and the cross-section areas of A and A.

2 Bt CIERT 2 BIEE 2RO = x VX —B KA, EOMEE g, EQ,
MRS A, A, AZFVTHLES.

Develop an expression for the total head loss of this two-stage abrupt expansion pipe
using the acceleration of gravity ¢, the discharge Q, and the cross-section areas of

A, A and A,.

T

D



(5)

(6)

2 B CILRT 2 REE 2RO = 2L X — KK Z i/ MTT 5121%, O
BOWERAZW BIZTUZEVD, AEAZHNTRLRI.

In order to minimize the total head loss of this two-stage abrupt expansion pipe,
determine the cross-section area A of the middle part of the pipe using A and A,.
WrimfE 2y A S A~ 1 BFETHLR T 556 ORINE 2R D = v F—H#H 2K
A & R(B)DIRREIS 1T % 2 BePE THER T 2 RHRE R D = kL F— KDt
RIS,

Calculate the ratio of the total head loss for a one-stage abrupt expansion circular pipe
from the cross-section areaof A to A, to the total head loss for the two-stage abrupt
expansion pipe under the condition of question (5).

2 Figure 2
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1. LTOMGEEND 5 REZIRO, TN 6 ZRICHA L2 S0,
Choose 5 terms out of the followings and explain them briefly.

1) A—7> A MY — k<> Open street map

2) v~ v r~vF 7 Map matching

3) HEVE—bhELT 7 Satellite remote sensing
4) HJEFE  Deep learning

5) MEFHIHEE  Statistical estimation

6) Be4fEFK(SP)FfA:  Stated preference survey

7) X—=Y 2 MY w7 Person trip survey

8) RiRazZE  Systematic error

9) #EXTEME (QZSS)  Quasi-zenith satellite system
10) A /v FJVIXYE Mercator projection

2.[A]. [B]7»D—oEOY, HIZHE L,
Choose [A] or [B] and answer it.

[A] H7p EORE RSO E PE LA B DA HIH T 2 OB —kBTH 5, <%
BoTENLEMACFHIH I T2 —ER I =TV 7 —EREMEIN TN D
WA, Uber (7 —3—) WS —EZARMRDOL S DETIER L TWD, ZiUIA~
— N7 F N L ANEBR A BT, JA~OEREF BB LW AE~ Y TF T
LY —ERATHDH, GEDHSLTIVUTTEIRE 22 O A% B E T Tt X, S8
KM 2 Z TS, IANRHEIRE DZEEE =XV T DV AT A T —"—2 L)X
EanTns, < OFEE, EEICITFEDNTEH AR — R 70 EITER LTV A RN
FEWo, b TWRWHEZ 7 —R_R—IC K> THIFRIHTE 5, £z, # 7 —oNn
A5 EONAZ BB N E T e HUK CHRIHFTRE CTH 5 Z &M IEFITHERITH 5,
IFORIWIZE Z X,
1) V—""—TF, ER =T TIHHRERSTND, HOLDERRIZ, EDOX 7%
T —EANBZONL0 25 006228 L, T TICEBIN TS HDOTH LU,
2) =T VT = RILDOEE A — 7+ 2L E LTERIc L oA
¥ T A TOFMAHLILAF T i@ik%hfné VEVEINS/A R W Y &
%ﬁx@ HHI AT AFZED LD et - MEBEZFFOMERHDHTEA D ) dh
TR RECMERE &2 F1126 L TR X,
3)W—N—Kﬁ\#—EX@N%%®%%%ﬁﬁ%%éméﬁ\%@%ﬁﬁ%ﬁﬁﬁ



R AT I, BHA VT TEOT A URERIZED LY IFIHTE 57249
My TAT AT —2m L, TOELMEMLZTAE X,

[A] Private goods and assets are usually used exclusively by owners. A service that lets people
use private goods and assets of the other people by receiving payment is called as a sharing
service. Uber, which is one of the sharing services, is expanding in many countries of the world.
It is a service that facilitates a matching between a driver and a person who would like to go to a
destination, by using location information collected by smart phones. Once an agreement is made,
the driver will take the person to the destination and receive monetary rewards. The system for
the payment and the driver’s behavior monitoring is also supported by Uber. Uber helps car users
to use car more efficiently because many of cars just stay in a parking lot for a long time. It could
be very useful because Uber can provide services in areas where public transport services such
as taxi and bus are not sufficiently provided. Answer the following questions.

1) The target of sharing service of Uber is cars. What kinds of sharing services can you imagine,
which have different sharing targets from Uber? List 5 examples. You may list just ideas or what
are already realized as examples.

2) Sharing services, in many cases, are supported by information exchange and sharing with
online devices such as smart phones. What kinds of functionalities and capabilities should be
equipped with, as a system of information exchange and sharing for sharing services? List
important functionalities and capabilities and explain them.

3) Uber accumulates movement data of service users. How can the movement data be used for
better design and management of urban space, transportation systems, and urban infrastructure?
Describe one idea, its benefits and uniqueness.



[B] #Bifi R 2 BARTT S IZmIAr 9 BRICHsHE R 2 5 K A & — B A2l 9 B B ©
2 ODORIKRTIET 13D D, FIFHFE DIBR U 788 & 81T L 72BROFHE O — ik b H[M]
ES

cp,t) =p+at
Thb, 12720, plT@ITEME[M]. a3 R L& S OBENT D02 kA TRERI [IRF]
A XRFFUIE[ /R 2R3/ 8 T A =2 Th 5, FATREFI[FEIL, 2O 4@ 5 H#)H
DO EEX[AHNHE S TEE L,

t(x) =02xx/C
Thb, 2L, ClIBAREEME) Tho,
(1) #H R 2 HAR S 2N 9 AIEFEE )Y 10000[H/H]TH Y . a = 1000[H/FF]TH 5
ZEDEIZ L o Thho e, MK O TEHEIT 3000[[1] THh ¥ —fi%iE D BITEHE
R CTH L, T, REBEREIL, HHEERK T 2000[HA/F], —#E T 1000[H /] TH
o ZOEE, FIHFLBIRAEL 725 L X ORI A LR B O EREERD X,

(2) V)OS @FFE, FFRMIE, BTk, REA RN G bND & EI, RIKTTRHZ
e/ MET D b2 E AL L, R A LR B Ol 25K &,

B)ﬁAﬁﬁM%ﬁmﬁﬁﬁEﬁﬁﬁﬁﬁ%jﬁW\ ENHFE LW, (V)OSR EEND D
BRIC, JEEE BE OB B DS F & W O AREE TQR) DRI TR IZ, 2T 57
WDOFEICOWNTHERT L,

(4) (O OREROBLLFEBMEZ WAL LT & 2 5, FERCHA T b BRI 0 50l ik &
BN DD Z R pinole, E, Tu—T =7 =27 L0, K@ETHETE 20
AME % OB OFEH U722 2 % OREERDNDLT — 2B/ B 55 L )ICksTET
VDo ZOK D RT—H & ANT, BRI L < RVEERE S L, Tr—T
N —T =2 & T OBLR L TIEIZ O TR~ X,

[B] Expressway (Route A) and arterial road (Route B) link city R with city S. Travellers can
choose either route to travel from city R to city S. Let p [yen] be toll, ¢ [hour] be travel time
between city R and S, and « be a parameter of value of time [yen/hour]. The generalised cost is
defined as
c(p,t) =p + at.
The travel time is determined by traffic demand x [veh/day] and capacity C [veh/hour] as
t(x) =0.2xx/C.

(1) According to the travel survey, the travel demand from city R to city S is given as 10000
[veh/day], and « is given as 1000. Let the toll of Route A and B be 3000 [yen] and free
respectively, and the capacity of Route A and B be 2000 [veh/hour] and 1000 [veh/hour]
respectively. Derive the traffic volume in the user equilibrium state.



(2) Formulate an optimization problem and derive traffic volume of Route A and B where the
total travel time is minimized when the conditions of traffic demand, value of time, toll, and
traffic capacity are the same as (1).

(3) From the view of the social benefit, the total travel time should be minimized as (2). Discuss
policies to reduce total travel time in the user equilibrium state when the travel demand is the
same as (1).

(4) When the estimation result derived from (1) does not fit actual travel survey data, road/traffic
administrator should know the causes of the difference between the estimation results and the
actual travel survey data. Recent years, probe vehicle data which can continuously observe the
trajectories of part of the vehicles are available. Discuss a procedure of the analysis with probe
vehicle data in order to know the causes of the difference.



B 13 Question 13 (1 page)

1. FRUZOWTHEHICHAE X,

(@) 10T (Internet of Things)

(b) 7 —ZEfEIZH T L ATTRR Y FTIE(FEC)

(c) M= YA 2R

d baz—~vrarbar—ay

(€) 2> Ea—FT T XATBT D aEHIRE
() WEEALELIZ 35 1) 2 Rtk H

Explain the followings briefly.
(@) 10T (Internet of Things)
(b) FEC (Forward Error Correction) in data communication
(c) Discrete Cosine Transform
(d) Human Computation
(e) Divide and conquer method in computer algorithm
(f) Feature detection in image processing

2. — R —HF DS RT— N T AhAB U TSR UCIER L. ZERE A s
THHEE—SNe v T LS, BUCAFTOWM 1% 08T 27 A7 7 & L4
T ORI S B BIZELE,

(1) 7 —Z OfEE

(2) BOLAFTORE S LERBINHE DN
@) =2—FIZEMLTH S H =D OfHNT
(4) 7T AN —RHEDTFIE

(5) T LicT — % D5k

(6) ZbT LizT — & OFFIHO 5L

Participatory sensing is the process whereby individuals and communities use smart phones to
collect and analyze systematic data for use in discovery. Describe an idea of analyzing data on
the attraction of sightseeing spot collected by ordinary users of participatory sensing, taking
into account the following points.

(1) The kind(s) of data

(2) The area of data collection and the necessary number of the users participating in the analysis
(3) A method to promote the users to participate in the analyzing

(4) A method for privacy protection

(5) The reliability of the analyzed data

(6) A method to reuse the analyzed data



fBied 14 ~ Question 14 © pages)

1. LR OB OH NG 3 -O1R L, fHICHHE L.
« XA U ANTiE
- ZEMERET L
- ETUD | HREHE
- B EETIHIZRT D EHROIESTIED R
-« ZERMEDIRAFIZ K 2 RS TEB) O HIBRAYEEAE
- PASHER T T 7 e —F LB T T o e —

Choose three terms out of the followings and explain them briefly.
« Dijkstra’s algorithm
- Spatial regression model
* Moran’s [ statistic
* The problem of asymmetric information in the used housing market
- Geographical agglomeration of economic activities due to the preference of variety
+ Closed city approach and open city approach

2. UFOA BDOHO>HL1IRBZZERL TEZ L.
Choose A or B and answer it.

A T7—F7FHP— 1L, BRENMEANES TIERVWHIRO Z LAY, 7 — T —
OB, JelEREEICRB W T, 2REZ S X LT 5.
1) 7— N7V — MEOEZ 2 ik %2 GIS TXURT 5 ks, 25T — % DI
OB FIEZGD TREE L. BL, 7— K7V — M EZUT
D 238 OBLENDENENREBNZFEHT 5 Z &
a) BRI ZRET DIEEI O Z
b) HEA RIBEZ2 MRS D& S AR DA
2) 7— NT¥— B E BB S BRI 5 FiEE, GIS ZHIH L-&8
HEmIc SN TEE T FIEZERE L. 2B, EwicHWLZEMT —#
ENHTFEICOW I EEB R Z M 5 2 L.



A. Food deserts are geographic regions where residents’ access to food is limited. An increase
of food deserts has been causing various problems in many developed countries.

1) Describe a procedure of data collection and analysis for visualizing the regions
suffering from serious food desert problem by using GIS. Evaluate the problem in
terms of the following two aspects.

a) Shortage of food stores for residents
b) Lack of food affordable for residents

2) Assume a geographical approach to the food desert problem. Propose a method for
deriving a solution of the problem based on an objective discussion in GIS. Description
should include the spatial data and analytical methods used in the discussion.

B. tHlOMBEICEWNTMEN p THDH LI LB OTMAEE XD, EO Mo AL
MM H 720 oML (B —E 200G LN HIEE) X T, t FOHIRITZITE
HZENTED. BHELOT-DIZ, REBENREEONLEE (FlFRE 72135 55)
XiIiT—ETHDETH. E0, HRBPEBEFE-EOE g TEATIRNEEZ XS,
EHIZ, A7 b—va rRE0 T, LSRRG EOASCTENI X9 &E 2
MINBI2WNWEDET 5.

1) BTG OEYIESRME 2B, iU, tHoMEicc ot mEEAL Tt
+ 1 O EIZHHT D2 LIC L DIEEICET 25 THh 5. EH O L
H 25z L.

2) Fr5-oMRICKH LT, FlFRREL< 00 MRS 705, ZUdREhs.
TWHIZIFTE O RBEDORA I = X L Z i k.

3) TGO HK LT, HHRABAS EHT 2 &K< 725, Zhidae
. B a O EHUREBA T bN- L &I TEHELNDIANE > BT D
e L, S L.

B. Consider a unit size of land, whose price at the beginning of period t is equal to p:. The land
rent (i.e., the level of the returns from the land service) is rt, which the land owner receives
at the end of period t. For simplicity, assume that the return rates (the interest rates or the
discount rates) of the alternative assets are fixed and equal to i. Furthermore, suppose that
the land rent rises every year by a constant rate, g. Finally, let us assume that the inflation
rate is 0 and that it takes no cost to buy or to sell the land and other alternative assets.

1) Derive the short-run equilibrium condition for the land market. It is the condition for
the return brought about by buying the piece of land in the beginning of period t and
then selling it in the beginning of period t+1. Explain the process of your derivation.

2) For a given rent, the land price declines as the interest rate rises. Explain the reason and
the economic mechanism behind it.

3) For a given level of land rent, the land price declines as the rate of land holding tax
rises. Explain the reason and discuss how the equation derived in question 1) changes
as a result of the introduction of land holding tax with rate a.
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