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[Problem 1]

Here is a frame as shown in Figure 1. All members have the same cross section and they are made

of the same material.

‘<—3m—B><76m S
A

kBC

Figure 1

(1) When the stiffness ratio of “Member BD”, kgp is 1.0, what is the stiffness ratio of “Member
BC”, kBC (7

(2) When the vertical force of P acts as shown in Figure 2, draw the moment distribution diagram.

P

B N\
A hc

b
D

Figure 2

(3) What is the fixed end moment of M¢ and the moment at the center of the member M’y shown

in Figure 3, when the evenly distributed vertical load of 4kN/m acts ?
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6m
4 kN/m

o ¥
N
M’

Figure 3

(4) The evenly distributed vertical load of 4kN/m acts on the “Member BC” as shown in Figure
4. The moments of “Member BC” at B (Mzc) and that of “Member BD” at B (M3p) are calculated

as follows according to the slope-deflection method.

Mg = 4EKykg:05 — M,

Mgp = 4EKykgp05s
where, E : Young’s modulus, K : Standard stiffness, kg : Stiffness ratio of “Member BC”, kg :
Stiffness ratio of “Member BD”, 85 : Deflection angle at point B, M, : the Fixed end moment of
“Member BC”.
Calculate the moments at C (M), and at D (Mpg) based on E, K,, kgc, kgp, 0, and M,.

4 kN/m

A B §C

Figure 4

(5) Draw the moment distribution diagram when the evenly distributed vertical load of 4kN/m

acts on the “Member BC” as shown in Figure 4.
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(6) Answer the amount and direction of load P when no bending moment acts in Member BD

under the loading condition as shown in Figure 5.

P
4 kN/m

A & §C

b4
D

Figure 5
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[Problem 2]

(1) Read each of the following sentences and write O if the statement is appropriate or X if it is

inappropriate on the answer sheet.

1) Weber-Fechner's law states that the ratio of increase in sensation to increase in stimulus is

proportional to the absolute amount of stimulus.

2) The distribution of luminosity factor to the wavelength of light causes deviation in bright and
dark places, and in the dark places the peak of luminosity factor moves to a smaller wavelength

than the bright place.
3) In the Munsell color system, 10B 8/6 is brighter than 5R 4/12.

4) In a room where high air quality is required, it is necessary to maintain positive pressure by

mechanical ventilation.
5) A place where the residual life time of air is small is a place where fresh air can easily reach.

6) When natural ventilation is performed for a certain building by wind force, the ventilation rate
is proportional to the external wind speed (far upstream) if the same shape of the opening and wind

direction are maintained.

7) There is a series ventilation path with window A with equivalent opening area of 2 m? and
window B with that of 1 m?. In this ventilation path, a larger amount of natural ventilation is

expected by doubling the area of the window A than doubling the area of the window B.
8) If the conditions other than the wall thickness are the same, the U-value (heat transmission
coefficient) of a 15 cm thick concrete wall is larger than 2/3 of the U-value of a 10 cm thick concrete

wall.

9) In the case of providing a vapour barrier to prevent dew condensation inside the wall during

winter, the vapour barrier should be placed on the outward side of the thermal insulation material.

10) The operative temperature is a thermal environment index that takes air temperature, humidity,

and radiation temperature into consideration.
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(2) Read each of the following sentences, and select the most appropriate numerical value listed in
[ ] for ( ) .Then, write the numerical value on the answer sheet. Figs. 1 and 2 can be used

if necessary.

1) The radiant heat from a black body is proportional to the power of ( ) of absolute temperature.
(0.5, 1, 2, 4]

2) The dew point temperature of air with a dry-bulb temperature of 30°C and a relative humidity of
50% is about ( ) °C.
(15, 18, 22, 27]

3) 1000 Hz pure tone with sound pressure level of 30 dB and 125 Hz pure tone with sound pressure
level of ( ) dB are heard as sounds of equal magnitude in human sense.
(30, 40, 60, 80]

4) There are two sounds with the same level of sound intensity. When the two sounds are
synthesized, the level of sound intensity increases by ( ) dBregardless of the level of the original
sound intensity.

(2, 3, 6, 10]

5) The pressure loss due to the frictional resistance at the straight piping section of the air
conditioning duct is proportional to the power of ( ) of the flow speed in the duct.

(0.5, 1, 2, 4]
(3) In each of the following sentences, write an appropriate term for ( ) on the answer sheet.
1) The ( ) is the room temperature of a hypothetical environment with a relative humidity of
100% and a wind speed of 0 m/s that provides a thermal sensation equivalent to the environment to

be evaluated.

2) The deterioration of the sound insulation performance of the wall from the resonance between

the sound wave and the wall is called the {( ) effect.

3) The ( ) represents the total heat of moist air at certain temperature and humidity when dry air

and water are both at 0 °C.

4) When the flow rate in the water pipe rapidly changes, the pressure wave propagating in the pipe

causes vibration and noise. This is called ( ) .
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5)Inthe ( ) system, electricity is generated from a certain energy source, and at the same time,
the exhaust heat is used for hot water supply and air conditioning to increase the efficiency of

energy use.

Fig. 1

Fig. 2



[Problem 3]

(1) The sentences below explain about the material, detail, construction used in ordinary
buildings in Japan. Choose the most appropriate term for (a) to (j) from the Group A. The same

term may be used multiple times.

Aluminum sash is generally fabricated by (a) process.

Glass for windows is fabricated by (b) process.

H-beam (structural steel) is fabricated by hot (c) process.

(d) is a wooden panel made of several laminated layers stacked and glued at alternating right
angles.

(e) method of curtain walls is to follow horizontal movements of the structure allowing the
panels to rotate.

Ground sills of wooden post and beam houses are connected to the foundation by (f) bolts.
The surface of wooden door sill is generally the (g) side of lumber.

(h) bolts are used to connect steel structural columns and beams.

In concrete construction, a (i) joint is a plane between two batches that fail to intermix smoothly.

Asphaltic membrane waterproofing is laid from the (j) edge of the roof.

Group A
Fourcault, anchor, cast, extrusion, down, pressing, rolling, glazing, sliding, rocking, swaying, high
strength, float, stud, ALC, CLT, LVL, glued laminated timber, particle board, cold, hot, outer, inner,

higher, lower

(2) Choose the most appropriate term for (k) to (t) from Group B. The same term may be used

multiple times.

(Wooden roof)
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(Concrete construction)

(Steel frame)

(t)

(Curtain wall)

Understanding Building Construction with 3D Diagrams, S. Matsumura et.al, Ichigaya Publishing Co.Ltd 2014
Group B
sheathing, diaphragm, splice plate, key plate, base plate, deck plate, stiffener, cone bolt, form tie,

purlin, rafter, mullion, transom, spandrel, scallop, form, turnbuckle, penthouse, hinge joint
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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 for the blank. Write down the corresponding letter (A to D) on the answer
sheet.

(1) Brasilia, the capital of Brazil, is a city that strongly reflects the ideas/values of modernist
architecture, and its masterplan was designed by ( ).

A : Walter Gropius

B : Mies van der Rohe

C : Le Corbusier
D:

Lucio Costa

) ( ), located in New Jersey, U. S., is an example of Clarence Perry's neighborhood unit
concept.

A : Letchworth

B : Radburn

C : Harlow

D : Levittown

(3) The ““( )” was a housing plan started in 1983, which promoted housing and town

development utilizing the regional characteristics in Japan.
A : HOPE Plan

B : Renaissance Plan

C : Basic Plan for Housing

D:

Community Development Plan

(4) The ( ) is a housing complex consisting of four buildings, which surround a courtyard and
are connected by corridors on the fourth floor.
A : Townhouse Nagayama

B : Ibaraki Prefecture Matsushiro Apartment

C: NEXT 21
D : U-court
(5) A ( ) was provided in the "Community-Care Temporary-Housing" in Kamaishi, Iwate

prefecture, constructed in August 2011.
A : library

B : post office

C : day service center for elderly people

D : police station
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(6) The ( ) is a building renovated as a cooperative housing, which was originally built as a
dormitory in 1926.
A : Collective House Kankanmori
B : SHARE Yaraicho
C : Kyudo-Gakusya
D : M-Port

(7) In Japan, the most important factor in planning general wards of hospitals dedicated to acute

stage is the nursing units, and it is common to provide one nursing unit with about ( ) beds.
A: 10

B:50

C: 100

D : 150

(8) In Japan, the "Koshitsu-teki Tasyoshitsu" is a patient room where each bed has its own window
facing outdoors which enables each bed to have private space, and an example of a hospital having
these patient rooms is the ( ).

A : University of Tokyo Hospital

B : Tokyo Rinkai Hospital

C : Japan Red Cross Ashikaga Hospital

D : Nishi Kobe Medical Center

(9) In Japan, "Elderly Housing with Supportive Services" has a barrier-free design with daily living
assistance and medical services. In principle, the floor area of each room is required to be more

than ( ) square meters.

A: 10

B : 25

C:50

D:75

(10) In Japan, “( )” is the name of a social service that combines daycare services for elderly

people, accommodations for short-term residents, and visitations to the elderly people's own homes,
so that elderly people can live their daily lives as independently as possible.

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

B : Outpatient Rehabilitation

C : Short-Term Admission for Daily Life Long-Term Care

D : Home-Visit Long-Term Care
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(11) In Japan, according to the “Services and Supports for Persons with Disabilities Act”, the
service of "place for living" includes the "group home with aid" and the "( )",
A : daily life care
B : support for residential care
C : medical care

D : self-support training

(12) ( ), built in 1965, is one of the model schools offering informal education in the U.K.
A : Eveline Low Primary School

B : Fodrea Community School

C : Rock Prairie Elementary School

D : Valley Crossing School

(13) ( ) was originally built in 1955 as a model school with steel structure, and was replaced
in 1985 had typical “Open school” features.

A : Wakabadai elementary school

B : Nishitoyama elementary school

C : Kasahara elementary school
D

: Miyamae elementary school

(14) ( ), which opened in 1965 had mobile library service at the time of its opening.
A : Machida City Library

B : Urayasu Public Library

C : Hino City Library

D : Fuchu City Library

(15) ( ) is a public facility, which functions not only as a library but also as a support facility
for various community activities such as lifelong learning, civic activities, and youth activities.

A : Musashino Place

B : Kanazawa Umi-Mirai Library

C : Takeo City Library
D

: Yamanashi Prefectural Library
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(16) ( ) consists of independent exhibition pavilions, connected by glass corridors.
A : Yokosuka Museum of Art

B : Aomori Museum of Art

C : Towada Art Center

D : Toyota Municipal Museum of Art

(17) The ( ), built in 1876, is one of the prototypes of today's theater architecture, where the
orchestral pit is set below the stage so that audience can see the stage without obstructions.

A : Teatro Olimpico

B : Teatro Farnese

C : Vienna State Opera

D : Bayreuth Festival Theatre

(18) Oscar Newman developed the concept of the ( ) from the research of Pruitt-Igoe housing
project.

A : crowding

B : personal space

C : place attachment

D : defensible space

(19) ( ) argued that the image of the city held by its inhabitants consists of five elements:
paths, landmarks, edges, nodes, and districts.

A : Kevin Lynch

B : David Canter

C : Robert Sommer

D : Amos Rapoport

(20) In Japan, according to the “Act on Promotion of Smooth Transportation, etc. of Elderly Persons,
Disabled Persons, etc.”, a hotel with ( ) guest rooms or more must have at least one guest

room where wheelchair users can be accommodated.

A:S
B: 10
C:50
D : 100
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[Problem 5]

Match proper key words from page 36 with the following figures (Fig.1 - 25). For each figure,

select one key word from Group A and one from Group B and write down the numbers as shown in

the example. Do not select the same key word more than once.

Example of answer:

GroupA | Group B
Fig. 1
Fig. 2
Fig. 3
Fig. 4

Fig. 1

Fig. 2

Fig.3

Fig. 4

Fig. 5

Fig. 6
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Fig. 7

Fig. 8

Fig. 9

Fig. 10

Fig. 11

Fig. 12

Fig. 13

Fig. 14

Fig. 15
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Fig. 16

Fig. 17

Fig. 18

Fig. 19

Fig. 20

Fig. 21

Fig. 22

Fig. 23

Fig. 24

Fig. 25
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Group A

(DJacques-Germain Soufflot
(2)Andrea Palladio
(3)Josiah Conder
(#)Etienne Louis Boullée
(5)Joseph Paxton
(6)Robert Smirke
(7)Leon Battista Alberti
(8Raffaello Santi

(9 Walter Gropius
9Filippo Brunelleschi
(iDMamoru Yamada

2 Ancient Greece

3 Ancient Rome
(4)Byzantine
@Romanesque
1©Gothic

@Bazaar

8®WA-YO style

(9Esoteric Buddhism MIKKYO architecture
@0ZENSHU-YO style (Zen style)
@NIJU-KORYO KAERU-MATA

@SHUKUBA-MACHI town

@)BUKE-YASHIKI samurai house

@MACHIYA town house
@) JINAI-CHO town

Group B

Villa Madama
French Royal Library
Santa Costanza

Vicenza
Priene
@Triforium
Isfahan
Fagus Factory

@Panthéon
Basilica di San Marco

bbey of Cluny

12Santo Spirito
p
Tempio Malatestiano

[14MITSUI-Club

Tokyo Central Telegraph Office

British Museum

Crystal Palace

ENGAKUJI-temple BUTSU-DEN main hall
CHOKYUJI-temple HON-DO main hall
ROJHORY UJI-temple DENPO-DO lecture hall
ENRYAKUJI-temple KONPON CHU-DO main hall
22lY OSHIJIMA-KE house

R3MEKADA-KE house

AKASENDO route

RSIMAI town
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ATTENTIONS
Do not open the question booklet until the start of the examination.

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

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

3. There are five questions. All questions must be answered.

4. Use one sheet of paper for each question. This means you will use and turn in five
sheets of paper.

5. Write your answer on the sheet of paper corresponding with the number of the
question indicated. Use only the front side of each answer sheet.

6. If you turn in less than five sheets of paper, your answer will be invalid for all the
questions. Even if you can not answer a certain problem, turn in the blank answer
sheet.

7. The question booklet and all sheets of scratch paper will be collected just after this
examination. These are not counted in scoring.

8. Japanese text (from page 5 to page 20) is the official question. English one (from

page 21 to page 36) is only for the reference.
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