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IMPORTANT INSTRUCTIONS:

FRIKFEIMTIN—IUTY. ETOR—DICZBRESEHRALLG L.
Be sure there are 3 pages. Write down your SERIAL NUMBER on EVERY sheet.
BAREFEFFIEFETEAGSL.
Answer in JAPANESE or ENGLISH.
BEITAMOMEDRICEEALLGEL. BEE, SHAPLTVXFTECIL.
Every answer should be written in the certain place on the sheets. PLEASE PRINT CLEARLY IN
BLOCK LETTERS TO AVOID MISUNDERSTANDING.
M2EZOERRVEM ] OMEF BEBEZLIHYELEA. 2HBIRTEZLGEL.
You should answer all the questions as there are only ARCHITECTURAL STRUCTURE

questions.

FIRE 1 (BEMEY)  Question 1 (Architectural Structure)
HOESICEPRELZTHLAROREEZ D, RIEINO L5 e HEWETM THD. (1)~G)DREW
WZEZ K. L, YUUOBRBEE LT5.

Consider a cantilever beam subjected to concentrated loads as shown in the figure. The beam is an H-shaped

section member as shown in the figure. Answer questions (1) to (5). Here, Young’s modulus is £.

(1

A II Ii VT% H[x%x]h

L
b b

NER NV EEEE—A L N MERD L.

Find the vertical reaction force V' and the fixed end moment M.
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W

BRES

2 #HFE—A M M) BN (QK) ZRHE.

Show the bending moment diagram (M diagram) and shear force diagram (Q diagram).

(3) xEMZEET DM —kE— A > b L EWmARE Z 25k K.

Find the geometrical moment of inertia /x and section modulus Z, about the x-axis.

(4) T IET ) BE O fe RAE I omax 223K D J2.

Find the maximum absolute value of bending stress Gmax.

(5) A ROPRELEN6 & KD K.
Find the vertical displacement o at point A.
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D XD 7REREATE 2P, KPMEP 2% 57— A ITBWT, SHEME 2P L AKE P 2K
T2l &, fTHE P THMERBICEY, MOX ) itz R Lc. FOMWCEX L. 2L, 2K
DFED VT — A b & M, ROEWMMEET—X 2 b 2M, &1 5.

In a moment resisting frame subjected to a vertical load of 2P and a horizontal load of P as shown in the figure,
when the vertical load 2P and the horizontal load P are increased, plastic collapse occurs at a load P, and the
collapse mechanism shown in the figure is observed. Answer the following questions. Here, the full plastic moment

of the two columns is M, and the full plastic moment of the beam is 2M,,

20

20

(1) HASEGTE P, OfEZ RO .
Find the value of the collapse load P..

Q) ZortEoiFE—2r K MK) ZRE.

Show the bending moment diagram (M diagram) for this case.
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GEEEIE IMPORTANT INSTRUCTIONS:
- FRRELMBTAR—DTY, ETOR—VIIZRESEFLALLG I,
Be sure there are 4 papers. Write down your SERILAL NUMBER on every sheet.
BAREBFLERETERLGSL,
Answer in JAPANESE or ENGLISH.
BRETRBOMEDHRICEEALLZ IV, BEFFEAPLTVWXFTECI L,
Every answer should be written in the certain place on the sheets. Please print clearly in block letters to
avoid misunderstanding.
MZEFOEBRUVUEM ORBEIL. <A> (BEA1 RUA-2) £¥IE<B> (B&EB-1) i 1D0=F
ATRELGEL,
You should choose one answer from question <A> (question A-1 & A-2) or <B> (question B-1).
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<A>

filRE A-1

WS, BARTIE, V=BT N RELI VITEEBREE > TNDA, KED [N—2 Ly b O A
HHFIT, BMTHE BB CHERZEROGEEFRZATRRICT 28 LWHEN S bivie, ZOHIEIZSWT, &
s & IR DA IR & BT e N ORI K, F7o. FIEEZER LI AROHE T OFEH 2 —o% 1, ML
AR J,

Question A-1

Recently, there has been a growing focus on walkable urban development in Japan. Inspired by the
"parklet’ initiative in the United States, a new system has been created to enable the efficient
use of road space from a pedestrian’ s perspective

Explain how this system addresses the underlying social issues

Also, provide an example of a Japanese city that has implemented the system and explain how it

works.

(ERMEER writing)
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a8 A-2
HIRTDEICBIT 20— T NREHS Y ORI ONT, BAEOFFZ/R LN L, ZOFRH# L

P 2 X

Question A-2
Describe specific examples of walkable city development initiatives in your country,

their characteristics and challenges

explaining

(ERMEER writing)
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<B>
MIZE B-1 #METEICEAT AU TORWIIEZ LI,
Question B-1 Answer the following questions about urban planning.

1. ROBBAGEGRCDOVT, BMEREEFTIEIFRAEBTLEZALG I,

Answer the name of the following planning theory and the proposer or designer who proposed it.
(1) epfpEREzERE L, MEREPLET DIl a =T B2 HA L U CEEMZ R T 25 5,

The plan is proposing to create residential areas based on community units around centered

elementary schools, with main roads as boundaries

HFp TR or At

(2) M E HEZMAIZZE 2, &l & HEOREIImE OR R ZHIAH A2 D Th D & LI,
The plan replaces town and country with a magnet and is showing the merits of the marriage of town
and country.

2R TREA or At

(3) KR A =T« ANX—=RZPHENTAERBREREZ 0 & D80T,
This plan centered the magnificent skyscrapers and created the huge open space around them.

2R TR or At

T2 Industrial City, Kwm KU EFH: Greater London Plan, HEE#ETi: Garden City, frE#li: Satellite
city, AERS,: Garden Suburb, {3 2#EH: Cities in Evolution, 300 J7 A#ZBi: The City of 3 Million
Inhabitants, ##fE4ANTI: Linear City, iTB{EXGR: Neighborhood Unit Principle

VYT « A+ <—H: Soria y Mata, I « ¥ >7: Camillo Sitte, @/3—k « A7 Robert Owen,
TARRHP— « NT— K Ebenezer Howard, h=— -+ #/L==x: Tony Garnier, /L » /L 2 =: Le Corbusier,
XK w7 « BF R Patrick Geddes, 7 L2 A « XX A 1 Clarence Stein, C+ A+ ~2U—: C. A. Perry,
LAE R+ T 42 Raymond Unwin, F—2L + 7. Team 10

2. FEDOXILEEGRERNEZHRBAL. BROEHLAARFHELDENDLRRGE I,
Explain China's cultural heritage protection system and also do with the differences of Japan’ s
townscape preservation system.
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(English)
For the examination subject (Architecture), please answer questions from either Field 2 (Architectural
Environmental Engineering, Building Services Science) or Field 3 (Architectural Planning, Urban Planning,

Architectural History), based on your selection at the time of application.
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BIRE1. =227 U — MHEBABEIZOWT, LTFTORBIZEZ L, 22T, 27V — FOBYRER 1.50 W/(mK), BEE 0.150m,
i 20.0 °C, AR 10.0 °C, WA LAV OB EBMRERITZN LI, 10.0, 20.0 W(m*K)Th D, 7236, SMETEIITE
FIRBIZH Y . FHE KEBES) 3B 220WbDL$25, BEXOBIEIEIBT 24 THEL ., BfiafTZ &,

For a single-layer concrete exterior wall, answer the following questions. The thermal conductivity of the concrete is 1.50 W/(m-K), the wall
thickness is 0.150 m, the indoor air temperature is 20.0 °C, and the outdoor air temperature is 10.0 °C. The overall heat transfer coefficients on
the indoor and outdoor sides are 10.0 and 20.0 W/(m?-K), respectively. Assume that the exterior wall is in a steady-state thermal condition, and

that effective radiation (nocturnal radiation) is neglected. Provide numerical answers with two significant figures and include the appropriate

units.

(1) ZDIEEQBERERZ KD L,
Calculate the thermal transmittance of this exterior wall.

Q) FEND OIS Z OIEEE BT 5 BEALIFE S 72 ) OEGRZRD &,

Calculate the heat flux per unit area that flows through this exterior wall from the indoor side to the outdoor side.

B) Z OHABEOENAEEIEE 23R &L,

Calculate the indoor-side surface temperature of this exterior wall.
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4) ZOAEEOIMURKEIZ 200 W/m?2 O HFERAST 5 & & FYIRIRE ., ENNBINRA~ T OAEL Bl 2 ALY 72

D OENGE, I X OENMREIRLE 25RO K, T 2T, AMEESMUSERE O A FRINEL 05 &35, 2B, [LCREIMRER
EOMOEKMIT, MIETERCTHL ET 2,
When solar radiation of 200 W/m? is incident on the exterior surface of this wall, calculate the sol-air temperature, the heat flux per unit
area flowing through the wall from the indoor side to the outdoor side, and the indoor side surface temperature. The solar absorptivity of
the outdoor side surface of the wall is 0.5. All other conditions, such as air temperatures and overall heat transfer coefficients, are the
same as in the previous questions.

Y FMVKILE Sol-air temperature]

HENTERE Y 72 0 OE\E Heat flux per unit areal

SEWNMAIFEIRE Indoor side surface temperature

fRE2. TRoOXS7%, BEEMC MBE0 1), B TBIR 2 2 b oo x>Vt BLFoMWIcEx L, 22
T, AHOOBRE, m, R, BERE (6, >0, 6 <0) 2RIHLBIFKITRLIZEY THY, A1 LA 2TfE
A 2IE (EBRNRLCHD D R ZIE) Z2ZhEi, p[Pal. p, [Pa]. FHIEAMRIERMEDENIEL pi[Pa] & L, ZERFEEIT
p lkg/m®] T—HEE T2, 2B, HHBNOMHIOE DN Ap [Pa], MR a OL & ZORNZiEiET 2% p [kg/m?]
DZELDOYYFE um/s] 1X, u=ay20p/p TEIND,

Answer the following questions regarding wind-driven ventilation for a building with "Opening 1" on the windward side and "Opening 2" on
the leeward side, as shown in the figure below. Here, the symbols representing the airflow rate, area, discharge coefficient, and wind pressure
coefficient (C; > 0, C, < 0) for each opening are as indicated in the figure. Let p; [Pa] and p, [Pa] be the wind pressures acting on Opening
1 and Opening 2, respectively (where pressure directed inward is positive). Let p; [Pa] be the internal pressure relative to the static outdoor
pressure, and assume the air density p [kg/m3] is uniform. Note that when the pressure difference across an opening is Ap [Pa] and the flow
coefficient is @, the average velocity u [m/s] of air with density p [kg/m3] passing through the opening is expressed as u = a+/2Ap/p.

—
S &URHE Wind speed v [m/s] 2853 (— k) Air density (Uniform) p [kg/m®]

B% & Airflow rate Q, [m3/s]l I
B% & Airflow rate Q, [m3/s]

— gl BEASEEEOENE  —
H Opening Indoor pressure relative to static

B8 2 Opening 2

[HifE Area A; [m?] outdoor pressure p; [Pa] A ;
it BARE Flow coefficient a; Eiﬁ ;A‘rlea A, [m?] ‘
JEUEAREL Wind pressure coefficient C; T EAREC Flow coefficient a,

i : ;
JAJE Wind pressure p, [Pal @E{rﬁ%ﬁt Wind pressure coefficient C,
J&\J+ Wind pressure p, [Pa]
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() BB 1 &0 2IEAT2UE (pr. po) XKD €. G v p DREEEHNWERTRYE,
Express the wind pressures acting on Opening 1 and Opening 2 (p; and p,) using the symbols C;, C,, v and p shown in the figure.

POl PO 2
Opening 1 Opening 2

2 BN 1om&kE Q LMD 2o@ExE Q, #RFOREFEHWATERYE, 7L, KFORHOMEEZESL L, pi. pas
p DEFELTHND Z &,
Express the airflow rate through Opening 1 (Q,) and the airflow rate through Opening 2 (@) using the symbols shown in the figure. Use
the directions of the arrows in the figure as the positive direction, and be sure to use the symbols p;, p, and p;.

POl PO 2
Opening 1 Opening 2

(3) BN 1 EBRn 2 oY OREHOBREZIH TELL35L O 1 LD 2DBERREITEHELY, 20 L EXDAKITE
LHRE Q [ms] Z#ATHRYE, L, HIANKEREDOENIE pp ORLTEZHNTIERSRW,
If the airflow through gaps other than Openings 1 and 2 can be neglected, the airflow rates through Openings 1 and 2 are equal. Express
the ventilation rate Q [m?®/s] due to the outdoor air under this condition. Do not use the indoor pressure symbol p;.
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BIRE3. U TORMIEZL, BEXAOEIEIAIE T 2 CTRE L, BfrafddZ L,
Answer the following questions (1) through (3). Provide numerical answers with two significant figures and include the appropriate units.

()

@

€)

EAEFD V ], ENORERD S [m?], FHRERN a ThD L X, ZOROFEENMH T [s|&£ T — 0
wEZL L, APOERICE, 225KMEE 20CIZB 0 5L LT, 0.16 ZHv X,
State Sabine's reverberation formula for the reverberation time T [s] of a room where the room volume is V [m?], the total surface area

is S [m?], and the average sound absorption coefficientis a. Use 0.16 as the constant in the formula, corresponding to an air temperature
of 20°C.

F7-, V=300 m’, $=200 m?, @a=05, OLTOEBFMEEZ L,
Calculate the reverberation time when V =300 m3, § = 200 m? and a = 0.5.

BREEL n [E/MOFERE V [ OEIC, M ADBTEET D L EOER “RLRFRE G m/m’|2RTAeE2 L, 22
T, AU O ZEMLREFRAERE a [mYh]E L, RO ZBLRERES ¢, mm’]1ET 5,

State the equation for the steady-state carbon dioxide concentration C.s [m3/m?]in a room of volume V [m?] with an air change rate n
[1/h] when occupied by M people. Here, let a [m*h] be the carbon dioxide generation rate per person, and €, [m?/m?] be the outdoor
carbon dioxide concentration.

£72. n=20 [E/h, V=250 m’, M=10 A, a=0.025 m’h, C, =400 ppm D& XDENODEF _BILRFERE % ppm
DN TEHEZ L, 22T, 100° m3/m® =1ppm TH 2,

Calculate the steady-state indoor carbon dioxide concentration in ppm when n = 2.0 1/h, V =250 m?®, M = 10 people, a = 0.025
m*h, and C, = 400 ppm. Note that 107® m3/m3 = 1 ppm.

K OMBEEIZIVZMD DRAT D HALAEF L 720 OB q (Wm?] 2£IREE 2L, 22T, MEEmEEE T, [K]. #
RIADRMAMEER ac [W(m>K)], SR T, [K], MEREOHKE e | RKEBHEE E, [Wm?], AT 7 7 Ry~
VER o [WI(mEKHET 5, 72721, Mg FERICAVK R Ch D &7 5,

State the equation for the heat flux g [W/m?] flowing into the ground surface from the outside air at night. Here, let Ty [K] be the ground
surface temperature, . [W/(m*K)] be the convective heat transfer coefficient of the ground surface, T, [K] be the outdoor air
temperature, & be the emissivity of the ground surface, E, [W/m?] be the atmospheric radiation, and ¢ [W/(m?-K*#)] be the Stefan-
Boltzmann constant. Assume that the ground surface is an infinitely large horizontal plane.
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4. IR LR AT L2 RITR LR THEEIEL TS & & BITORMICER K.
Answer the following questions regarding the air conditioning system shown in the figure, operating in cooling mode under the

conditions listed in the table.
HE& Exhaustair €~ @_I
ZeERA#% Air handling unit

¥4 Return air \l/ /‘(ﬁ%\ﬂ( =4 )V Chilled water coil
#1% Outdoor air —>  ee— Il ]/ 7 7 > Fan

AREMEA R
Vapor-compression refrigerator
JEAfEH% Compressor—|

eV

Supply air

K
Chilled water

v
|-©- @ @ = TR (EHD)
Air-conditioned zone
() :9 (Conditioned room)
N

7" Pump

" HI7K Cooling water

> — f#3ES® Expansion valve

ZEF A7 I Figure: Air Conditioning System
#

7232 Table: Air Conditioning Conditions
240 Room air 4} Outdoor air ~ Fa5&( Supply air

HZERIEE Dry-bulb temperature [°C] 25.0 35.0 13.0
#ax1E # Absolute humidity [kg/kg'] 0.0100 0.0180 0.0090
41 5% & Outdoor air flow rate [kg/s] 0.30

#55& Supply air flow rate [kg/s] 1.00

(1) ZARLUEAME R OA) & B) DRI GA 2B A &, Eio, SRR 31T 2 ORI L 2 B I SR OGE A T
ER &,
Name the components (A) and (B) of the vapor-compression refrigerator. Also, select the state change of the refrigerant in each component
from the options and answer using the symbols.

AR EEZR N N R
HEFRE 9 44 P IIROIRIEZNE e i e 2 (o on iU
Component Name Change _Of State of Options for Refrigerant State Changes
Refrigerant
FE A (a) MEREEOKEEENGHN S CEGE L. ®IRESEORIKGE L 722
Compressor The high-temperature, high-pressure gaseous refrigerant is cooled and condenses to become

high-temperature, high-pressure liquid refrigerant.

‘ () REASEOWRIAR BRI S LTI L, ARIREREDO KK L 72 2
The low-temperature, low-pressure liquid refrigerant is heated and evaporates to become low-
temperature, low-pressure gaseous refrigerant.

IR F I:l (©) MRFEOHBOEAMET L, KIBKEDOHEEE 725
Expansion valve The pressure of the high-temperature, high-pressure refrigerant decreases, becoming low-
temperature, low-pressure refrigerant.

‘ (d) ARRAREOKEGED, SiSEDKEMEE L 2%

(A) |

The low-temperature, low-pressure gaseous refrigerant becomes high-temperature, high-
pressure gaseous refrigerant.

B) |
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(2) EKE, ENBEEVEM, ERERER, SMBRBVESRT, SMRIEERN, BRI ORI Z RS, EMOBRMIZEDET

Bl A ABT 2 i CE A L, 2T, EROELELE ¢, =1.00 kI/(kg K). 0°COKDEFEE r =2500 klkg &T 5,
Calculate the return air flow rate, room sensible heat load, room latent heat load, outdoor air sensible heat load, outdoor air latent heat

load, and the sensible heat factor of the room load. Provide the answers to two significant figures, matching the units in the answer column.
Here, use the specific heat of air at constant pressure is ¢, = 1.00 kJ/(kg-K) and the latent heat of vaporization of water at 0°C is r =

2500 kJ/kg.

A
fEin

s
Return air flow rate
ENPAEVA T
Room sensible heat load
Room latent heat load
PA Vi k=i
Outdoor air sensible heat load
Outdoor air latent heat load
ENAR OFEFL (kT it)
Sensible heat factor (SHF) of the room load (Dimensionless)

kg/s

kW

kW

kW

kW
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ff=E 1
(AAFE) FTilOXEE A, 1~TD ( ) Y CITE DU RFBEE B RS0,

20 HEACHIEA N DR U C & o fRES TR L, EioiEz THEREDHEH ) L 12RO m k) (2 K-> THiE

RLLDELTE, TOREMLRTGAMESE LT, #Ooims-CHERBEA~O R 2RI, KEED
(1 ) ZIETL5HENED DN, HOETEMFIHZMRILICH TS (2 ) OFEZLPRE
V. RRTEE L TS O gz g o ksl (@REOPEER) NEE SN,

£, BHTFEROPLABBEICE S ZEOMEEZ AL LT, BB H0E O IMEE S
NDEDITRoTz, THUTE Y HHNER T O IERIME- LA ER £, BEH @ Z Al & L 7o E g
PHELED b, E612, BV LIZHIKSOHEDR & Bl SN T2 W72 ARV EE L BB -
THLWEPRLEX Z-<VEY (3 ) Mo\ s, WHNRFEE LTRSS,

LU 20 AL T A D &L 29 LICHRECAI (L 2B 50 2 AR i R H N 2 okf LT ARy 00 SRR Hitdel
DRV BNWTELEDRER ENV KON DD TIERWD, LW BEPRI BTN bND L1k
oz, EVDF [T AV AREHOAELIE] 2L (4 ) 1% HOLELIENT LS ORREZITT
FEENT, BEOIRSLEHK MO OBAERIZL > TXAbhd EERLE, &b, (5 )
b, I ORIy U — A HH L, MHR@EI AR OISR I 2 =7 g ICH L, X

(6 ) ZboOXNEEL LT, WA THEE LGB B2 Lz, 3, TOMmEFEERT L7201,
Ebama< (7 ) ZBEAFEL, 21 KOS B ETREREELE T TV D,

(English) Read the passage below and fill in the blanks ( ) with the appropriate words from 1 to 7.

Modern urban planning aimed to solve urban problems by “organising functions” and “improving efficiency.” It
promoted low-density ( 1) to fight overcrowding and public health issues. At the same time, ( 2 »—dividing land
by function—grew, with a focus on separating residential from other uses (eliminating mixed use).

With the automobile as primary mobility, improving traffic flow became central. Road widening, expressways, and
other car-focused projects increased. ( 3 ) type of redevelopment—demolishing old urban areas and rebuilding—
also became common.

However, by the latter half of the twentieth century, strong doubts emerged about this modern urban planning
approach that prioritised function and efficiency, on the grounds that it might erode lived experience, local social
ties, and environments where people can live on foot. In particular, ( 4 ), the author of “The Death and Life of Great
American Cities”, argued that a city’s safety and vitality do not arise from top-down design alone, but are sustained
by the accumulation of everyday comings and goings and diverse ways of using urban space. ( 5 ), too, criticised
the simplified tree structure of modern cities and argued that cities and architecture should possess a living (6 )
grounded in human behaviour and community, thereby challenging rigid, uniform planning ideologies. To put his
ideas into practice, he developed a ( 7 ) for interpreting towns and cities, and his work continues to exert a major
influence in the twenty-first century.
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(ERMEER writing)

(M
(2)
@)
(4)
(5)
(6)
o)

f578 2

S7pl-OWHE (FI3BERET LE) IZBW CIHEBREL L TWO A E M E EOfREEY —DORE L., ©
OFENAE U155 - ENZ, s - BRI H - ADEiRe - HIEE GHEERL ME A R) - (e
BB HE DB D LA LT 9 2T, R 72 BARR R TR A IRR L &y,

Select one urban planning challenge that has become apparent in your country of origin (or country of current
residence) in recent years. After comprehensively analysing the background and factors behind this challenge from
multiple perspectives—including urban structure, land use, demographic trends, institutional factors (planning
legislation/finance/governance), and socio-economic conditions—propose specific measures for its resolution.

(ERMEER writing)
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