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[Problem 1]

1. Find the three most inappropriate descriptions from the following explanations about
construction materials and write their numbers.
(D Stress relaxation is a phenomenon which relieves stress under constant strain with time.
@  Fresh concrete is the concrete before hardening.
@  Slump is the diameter of the spread unsupported fresh concrete after the slump cone is slowly
lifted vertically.
Increasing carbon in steel improves its tensile strength while reduces its ductility.
Specific gravity of steel and aluminum are 7.8 and 2.7, respectively.

Values of Young’s modulus of steel and aluminum are almost identical.

SHCECNC

Generally, the compressive strength of wood is higher in parallel to the fiber direction than
perpendicular to it.
Tempered glass keeps tension stress in its surface and compression stress in its interior.
©@ Gypsum board is a construction material which is good for fire protection and sound insulation.

However, its impact resistance and moisture resistance are not high.
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1)

2)

At a construction site, you had to keep a long straight stone member. You decided to settle the
stone horizontally on a pair of logs, A and B. The stone has a uniform cross section of area S,
moment of inertia /. Its length is / and Young’s modulus of the material is £. Consider only its

self-weight per length, p, as the load condition. Answer the following questions.

The stone is horizontally rested on the logs A and B (Figure 1). Draw the moment diagram of
the stone and explain the most appropriate position of A and B to minimize the stress to the

stone. Then find the distance a.

Some days later, your assistant came around and worried about decay of the two logs. Then he
inserted a new support C made of stone just at the center of the long stone member’s length
(Figure 2). The vertical levels of A, B and C became all equal. Assuming the vertical reaction
force at C is X, draw the moment diagram of the stone. You can use symbols @ and X and do not

have to solve them.

3) Some more days later, when you came back to the site you found that the logs decayed and the

stone member was broken at C. Explain why the stone member was broken, by using moment

diagram. You can use symbols a and X and do not have to solve them.

Figure 1 Figure 2
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[Problem 2]

Answer the following questions about building environment and equipment. Write down the unit if

necessary.

1) There is a room with a volume of 60 m?3, ventilation rate of 30 m3/h. The carbon dioxide
generation ratio in the room is 20 £/h, and the carbon dioxide concentration in the outside air
is 400 ppm. Answer the carbon dioxide concentration in the room when sufficient time has

passed and the steady state is reached.

2) The sound pressure level of a room with a sound source is 100 dB, and there is an adjacent
room with no sound source completely separated by a wall with an area of 10 m? and sound
transmission loss of 40 dB. When the equivalent sound absorption area of the next room is

10 m?, answer the sound pressure level of the next room. Here, use log;,2 = 0.3.

3) There is a concrete wall with a thickness of 150 mm. Find the outdoor surface temperature and
indoor surface temperature of the concrete wall when the outside air temperature is 0 ° C and
the indoor temperature is 20 © C. Here, the over-all heat transfer coefficients on the outdoor
side and the indoor side are 20 W /(m?-K) and 10 W/(m2-K), respectively, and the thermal

conductivity of concrete is 1.5 W/(m*K).

4) There is a point light source with luminous intensity of 150 cd, and the light is emitted evenly

in each direction. Find the illuminance of the horizontal plane 3m below the light source.

5) Explain (1) water hammer and (2) cavitation in about 30 words each.
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[Problem 3]

Choose the most appropriate term from the word list.

The same term can only be used once.

Stringer, Cover thickness, Slump, Foundation, Fink truss, Main reinforcement, King

Word list

post truss, Warren truss, Fillet welding, Full penetration welding, Stirrup, Column,
Treads, Riser, Butt joint, Lap joint, Single shear, Double shear, Diagonal sill, Ground

sill, Ground Beam
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[Problem 4]

Read the following statements from (1) to (20) and choose the most appropriate words or phrases
from the four choices to fill in the blank. Write down each pair of a question number and the
corresponding letter (A to D) clearly line by line on the answer sheet. Words or phrases in italics

indicate that these words or phrases are Japanese.

(D) ( ) analyzed the living environments of a large number of common people's houses and
argued for the "Separation of Eating and Sleeping Quarters " that any small house should be
planned with separate places for eating and sleeping.

A: Ashihara Yoshinobu
B: Suzuki Shigebumi
C: Nishiyama Uzo

D: Yoshitake Yasumi

(2) In the ( ), a corridor is installed for every three levels providing access to the
residences on the floors above and below.
A: Hiroshima Motomachi Apartment
B: Seishin-Kita housing
C: NEXT 21

D: Harumi Apartment

3)( ) adopted a step-by-step configuration in which greenways branch off from the central
greenway that runs through the center of the site and lead to open private gardens.
A: Common City Hoshida
B: Takasu-woonerf
C: Mito Rokubann-ike Apartment

D: Ibaraki Prefecture Matsushiro Apartment
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) (

) is a collective housing designed for elderly people who left emergency temporary

housing built after the Great Hanshin-Awaji Earthquake in 1995, with the intention of living

together and supporting each other.

A: U-court

B: Mano Fureai Housing

C: Collective House Kankan Mori

D: M-port

(5) F. Nightingale, after her nursing experience in the Crimean War, proposed a hospital ward

which consists of one large room with about ( ) beds, and has sufficient bed-side space

and ceiling height.
A: 20
B: 30
C: 40
D: 50

(6) In hospital wards in Japan, a space of (

work.

A : 0.5 meters
B : 1.0 meter
C : 1.5 meters
D : 2.0 meters

) next to the bed is required for proper nursing

(7) Regarding hospital rooms in Japan, private rooms for seriously ill patients are sometimes

equipped with a lavatory on the window side for easy observation of nursing care from the

corridor and treatment in an emergency, and one of the examples of such hospitals is

(

).

A: St. Luke's International Hospital

B: Suwa Central Hospital

C: Kobe City Nishi-Kobe Medical Center

D: the University of Tokyo Hospital
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(8) "Care Town Takanosu" is a ( ) with 80 beds and 30 short stay beds, where a small living
unit consisting of § private rooms and a 60 m? living room with a kitchen was introduced.
A: Healthcare Facility for the Elderly Requiring Long-term Care
B: Communal Daily Long-Term Care for a Dementia Patient
C: Intensive Care Home for the Elderly

D: Multifunctional Long-Term Care in a Small Group Home

(9) In Japan, "Residences for the Elderly People with Services" are primarily rental housing
complexes where care professionals are stationed in the building at least during the day, and
each residence is required in principle to have a floor space of at least ( ) m2,

A: 15
B: 20
C:25
D: 30

(10) In the Barrier-free law (official name: Act on Promotion of Smooth Transportation, etc. of
Elderly Persons, Disabled Persons, etc.) in Japan, parking spaces must be at least ( )
meters wide to allow smooth access for wheelchair users.

A:3.0
B: 3.5
C: 4.0
D: 4.5

(11) According to the "Architectural Design Standards for Smooth Mobility of Elderly Persons
and Persons with Disabilities, etc." in Japan, the width of the passage where pedestrians and
wheelchair users pass each other is ( ) cm or more.

A: 90

B: 120
C: 150
D: 180
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(12) ( ) argued that humans have an invisible area around the individual that they do not
want others to enter, and called this area as "personal space".
A: Edward Hall
B: Ronald Mace
C: Romedi Passini

D: Robert Sommer

(13) ( ) was built as a model school for the “Standard Design of RC School Buildings”
published in 1949.
A: Nishitoyama Elementary School
B: Karatsu Elementary School
C: Ogawa Elementary School
D: Kodaira-nishi Senior High School

(14) ( ) has an oval gymnasium at its center, with a group of open style classrooms arranged
to allow students to freely use various architectural spaces for learning activities.
A: Kasahara Elementary School
B: Salesian Primary and Junior High School
C: Utase Elementary School
D: Hakata Elementary School

(15) When planning a library, the principle is to have a single entrance and exit for users, and to
install ( ) at that entrance and exit.
A: BM
B: LAN
C: PBX
D: BDS

(16) In ancient Greek and Roman outdoor theaters, the seating area was built on a natural slope,
with a circular stage called ( ) at the center.
A: an “Orchestra”
B: a “Balcony”
C: a “Skené”
D: a “Foyer”
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(17) In designing a music hall, when instrumental music is mainly played, it is said that it is
acoustically better to make the interior space of the performance hall a ( ).
A: vineyard style
B: shoebox style
C: proscenium style

D: arena style

(18) In the ( ), natural light entering through the cycloid shell vaulted roof is reflected by
aluminum reflectors and diffused onto the ceiling surface.
A: Whitney Museum of American Art
B: Oakland Museum of California
C: Musée d'Orsay
D: Kimbell Art Museum

(19) The ( ), completed in 1968, was 147 meters high with a total floor area of 153,000 m?,
and was a collection of building technologies of the time, such as earthquake-resistant design
and calculation of the number of elevators.

A: Kasumigaseki Building

B: Shinjuku Sumitomo Building
C: Shinjuku Mitsui Building

D: Sunshine 60

(20) Regarding the core form of office buildings in general, the "( ) “ can be planned the
most efficiently as a building for rent.
A: one-sided core type
B: stand-alone core type
C: central core type

D: double-ended core type
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[Problem 5)

Answer the questions (1) to (3) about the following figures @O to .
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(1) For the figures @ to ®, arrange the numbers in order from oldest to newest by
the construction age (in the case of buildings) or the age of planning and
production (in the case of urban planning, construction planning, etc.).

(2) For the figures @ to @, arrange the numbers in order from oldest to newest by
the construction age (in the case of buildings) or the age of planning and
production (in the case of urban planning, construction planning, etc.).

(3) Choose the most appropriate word for each figure ® to from the choices A to D

in the table below, and write one answer in one line on the answer sheet.

Tab.1

A B C D

@ Byzantine architecture Romanesque architecture|Ancient Greek architecture |Ancient Roman architecture
) . Basilica of Santa
® |Pisa Cathedral Reims Cathedral . . Chartres Cathedral
Maria delle Carceri
@ Empress Suiko Emperor Shomu Fujiwara no Fuhito Fujiwara no Yorimichi
Dainichi Nyorai Yakushi Nyorai Rushanabutsu Amida Nyorai
@ Giulio Romano Michelangelo Christopher Wren Donato Bramante
Tony Garnier Antonio Sant'Elia Ebenezer Howard Claude Nicolas Ledoux
@ [Kigo Kiyoyoshi Kora Munehiro Nakai Masakiyo Heinouchi Masanobu
@ Rudolf Steiner Eero Saarinen Le Corbusier Sigfried Giedion
@ Michelangelo Giovanni Lorenzo Bernini |Donato Bramante Christopher Wren
Christopher Wren Donato Bramante Giulio Romano Michelangelo
o ) Japan World Exposition Osaka

@ the Great Kanto Earthquake |Tokyo Olympics in 1964 |the Nobi Earthquake 1970
Watanabe Jin [to Chata Okada Shinichiro Yoshida Isoya
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ATTENTIONS

Do not open the question booklet until the start of the examination.

. One question booklet, five answer sheets and five sheets of scratch paper are

distributed.

After the start of the examination, write your examinee number in the designated
box on all answer sheets. Do not write your name on any answer sheet. If you write
your name on your answer sheet, your answer will be invalid. If you do not write
your examinee number on your answer sheet, your answer will be invalid.

There are five problems. All problems must be answered.

Use a separate answer sheet for each problem. This means you will use and submit
five answer sheets.

. Write your answer on the answer sheet corresponding with the number of the

problem indicated. Use only the front side of each answer sheet.

If you submit less than five answer sheets, your answer will be invalid for all the
problems. Even if you cannot answer a certain problem, submit the blank answer
sheet.

The question booklet and all sheets of scratch paper will be collected just after this
examination. These are not subject to evaluation.

Official text of this booklet is Japanese version (from page 5 to page 17). English
translation (from page 19 to page 31) is attached.
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