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ABREGE 

Le" but de c~'tte thèse est de' proposer une solution 

architecturùle au problême pos~ par la nécessité 

urgente'de fournir un t~ès grand n~mbre de places 

scolaires au niveau secondaire à Taiwan, non 

~eulement à cause de l'extension du système scolaire 

d'une durée de six à neuf ans,' mà1S dû aussi à la 

réalisation du Plan Karachi qui veut offrir avant . 
1980 1 ',instruction. universelle au nive'é!u primaire 

tlu~~ durée a'~u moins sept an~. 
• J ., 

'. . . 
-

.~ solution présentée da~s cette thèse est le résultat 

d'une étude des facteurs ci-haut mentionnés et des 
1 

conditiGns sociales et physiques à Taiwan. 
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A~TRÂCT 
J • 

) , 

This study is an attemttto. accomplish an architectural solution to the pro!'/em 

causecl by the sudden and massive need for publ ic junior high schoo/f houses for 

rapidly increasing number of junior high school children in Taiwan, due to 

both extension of the educotional system From six to nine year duration and 

to ' the- adoption of the Karachi pran aimed at providing universal primary 
• 

education of at /oost 'seven year duratiçn with /980 as a target date for the 

arch ievement. 

. 
The solution presented in this thesis is the result of a study of the above 

,~ 

mentioned factors and of the particular soda 1 and physical environment of 

Tai'N'CIn. 
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Taiwan, with population* of 13.8 million'I is an island of 
13,865 square mi les. It measures sorne 240 mi les, north to 
'solJth, and 85 miles at its greatest width. It is bordered 
on the ndrth by the East China Seoi on the east by the Pacifiç 
Ocean; on the south and southwest by the South China Seo; . 

'and on the west by Taiwan 5troit·. The Pescadores, an island 
• 9fO~P be longi n.9 ta T oiwan, lie about 25 mlles fr~m the .south­

west coast .. 

Coostol plains, running north to south in the western third' 
of Taiwan, rise to the foofhills and mountain ronge that occupy 
the rest of the Îsland. The eostern s 1 ope is rugged and sparse 1 y' 
settfed, while the We5tern slope is fertile and contains one 
of the world's highest population densities. 

Taiwan's rivers ail flow from the central mountains, but only 
. the Tonshui, flowing post Taipéi, is navigable • 

.. 
Surrounded by woter and Iying in a monsoon region f .subtropical 
Taiwcn has damp, werm summers and niild winters. Crops can 
be srown year-round except in the colder mountoin heights, 

, where snow o~cosio~ally folls. , . 
( 

Rainfoll varies 1 fram.50 to 250 inches annually, depending 
on'the region. The islond is subject ta Pacific TyphoCilns 
dUii ng the summer onct-eorl y fa Il. 

·figures ore 19691 census 
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THE GOAL OF EDUCATION 
\1 

Ploto ( 428-343 B. C. ), in 
his teachings (Jn the state and 
laws says:"The goal of educa­
tion should be to teoch the ch!ld 
to associate feelings of joy w;th 
the concept of the good and L 
feelings of painwith the con&pt 
of evil . Il -
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INTRODUCTION 
4 .... 

The idea f.or this sfudy was inspired by'two significant statem€:nts, ,issued by< the 
\ • -IF 

• 0 

Unit~d Notions in 1948 'and 1959, which dec'Iared in parr cs. f~I1ows: 

Il 

EVERYOf-lE hos the> risht ra educdion, 
Education shall b~ Trec r Cï leasï in thè elementary and fund"': 

, ~ 

,amenrot stages. Elementary education sha!l be compulsory. 
Techniccl.and Fofessional education' shall be mode general1y 
avaiIable and higllèr education snall be equolly accessible to 
ail on the b'èJsis of meri!. 0 

. Education shall be directed to the full development of the huma~ 
personality Glnd to the s'trengthenjng of respect for human rights. 
ond fundomentol freedoms.' rt ~holl promote understonding 1 

t01eronce end friendsL;p omong all-notions[ racial and religious 
- groups, and sholl further the octivities of the United Notions 

for the maintenance of peece. 

Universel Declcrotion of Human Rights 
December' 10, 1948 1-

Article 26, Pcrragrophs land 2 

THE CHILD is e.ntirled to receive.'edu::otion, ~ich shell be 
free and compulsory 1 et lecst in the elemenrory. stages. He 
sheH be given an educetion-which will promo te hîs genGlral 
Cu,.ltule, an,d enabfe him, on a basis of equal opportunity, to 

,1 develop his obiiiries! his in'dividu~t iodgement :ond his sense 
of moral o'nd social responsibility, ahd1-o become a userul 
member of soc iety • ---..... 

Dec Icrctien of thriights of the Ch ild 
Nevember 20[ 1959 
Principlê 7, Paragroph l 

, ' , 

This study was olso promptèd by a Regional Plan* (Karachi Planj; o?opted ot the 

regionol meeting of representdtives of Asien member ~tote~ on pri~ary cnd compul­

.s~ry ed~atj~n· which was convene~ by UN'ESCO at Karad~i 'in 1959-1<kO, for the 

provis'ion of universaJ ,and fr~e prÎmory'eclu..-otion fer ot leost seven years' duration:., 
> • 

'-' . , 
with 1.980 cs 0 fargzt dote for its ç:::h ievement • 

• 0 
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However, the ~ve~nment of Taiwan had found it difficult to prolong th~ p~riod of com­.. 

~ l' 

,p'u/sory education beyond six years Uhti 1 the 1968-1969 sC,hool year by making the \::bunty 
,-_..... ). D 

or muni~ip~' gove~nme~ts solely respons~ble for the supplementary iutl;;~ high 'schools, 
. , . 

which were chonged t.t;> pyblic jUhior high schools From the private Iy owned jLm iar ~i9h 

sch~~Js when ,the' new educationa./ 'system Jommenced, 50 thqt the finanèes thus ~ved by' 

," 
the povemment could be utilized for extending comp~lsory education in the public junior . 

9 

high schoofs ( 3 yoors ) to the chilcfren just pa~sin9 out oT t~e elementary scJ-,ools ( 6 years ). ** 
, ) .. .. 

This irrcrease necessitotes the construction of 171 public juniol" high '!ic./1oo1 hOlJses. Eot~ o~' 
(' J ' ... l' 

460 schoo/ distri~t5 wi Il have a public junior Iligh school ~nd t~ei~ enrollment wi" rise by .. 
nearly 50,DOO in the first yeor of the new system. *** 

The architectural program, therefore, is designed to meet this urgent and massive needs for 
:f " 

the public junior high school houses. 

Il 

~ " 

N~te: Informatiom obtained fr:om the fo/1owing or~nizatio'ns: 
*UNESCO. "The Needs of Asia in Priniwy Edûcation - A Plan for The Provision 6f . 

Compulsory Education in The Region." Pofjs~ 196/. (Educat'ional Studies &Document~IQ4I). , 

** UNESCO: IIReport of Meeting of Minisfers of Education of Asion Member Stot~s Participat-
ing in The Karachi Plon. u Tokyo, 2 -" Aprtl.,,/962 - '" 

o 

* ** Department of Equcdtion, Taiwan, Il A 8rief Introduction to Education in T,?iwan" 1 Taic::huryg, 
• Taiwan" 1968; p. f3 1 -

.' 
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1. Educational Requirements 

The educational re:quirements as they \Vere evolved by the -changes of 

the eduçation system end by this study covered the following topi~s: 
t 

" - new edycatièmal system, 

"- ag~ grqups and enrollment, 
J 

~, 

- curriculum octivities an~ teaching methods, , 
t 

- and school houses and c/.ass size. 

.. 
1.1 New Educati~mal Systell1 * 

",L· .' 
- The, new ed~cational system consists of four .levels, i.e., pre-school . 
educatibn, p.irifary education, secondary education ~nd higher education. 

- ~Nine-year compulsory education was put int~ operation on August l, 1968. 

This new project has a great effect on both the primary e~cation system and 

S'i!condory rducation. system os shown in Dia9r~m 1.1. 

, 
1.1.0 Primary Education 

, 

Compulsor'yeducation in 'Taiwan wos co~ducted in primary sëltools ~nti 1 • 
, ' 

1968., With the e>,<ten~ion to nine years, it is con~ucted at Mo levelsi t.he 

first level is the six-year primary scheol and the second level the three':' 

year i~nic?r high schoo~. Primary scheol and junior hi~h school are two 

different levels in the scheol system, but in curri21um erganizati~n they 

are in a ni ne yeor straight sequence. 

( 

'"1< Information from liA. 5rref tntroduction to fducation in Taiwan"; Deportment of 
Educa~ion, R. O. Co, Taichung, Taiwan. 1968. -

12 
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1.l.b Secondary Education 
, 

\, ' 

Secondary eduë'Otion includes three types of school, i.e., academic , 

secondary school, vocational school and normal school. . \ 

During the period prior to 1%8, academic s~condary' school w~s com-

posed of junior high school and sen~o( high school. Both provided three , 

ye~rs of schooling. Senior high schoo!s and, junior high schools cou Id 

be set up separotely or in combination. Since the nine-yèat free 

. . 
universal education was put into effecf, junior high schook have been 

designated os public junior, high schools, an~ senior high schools are . 
1 -

separately estob lished. Vocotipn~ 1 schoo Is were divided into junior 
r , • 

vocational schools aod senior vocational schools, each providing three 

yeors of schooling. In arder to meet the extension oF nine-year free 

education, junior voc,ational schools were transformed into senior roc-

1 ~ 

ational schools. Normal schools admitted junior high school graduates, 

prov'tcled three years oF proFessional training in education and admitted 

f • 
stv6ents graduated From senior h'igh schools or From senior vocational 

, 

, schools for one-year professional training. In arder té upgrade the 

,1 

~uality of teachers, ail the normal schools "'tere converted into five­

y~ junior teachers· colJegès, which 'admit graduates oF public junior 
~. . 

-. 
high school, and provide five years of prof~ssional and academic training. 

13 
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1.2 Age Groups and Enrollment 

" 

. 
It is clCJÎrnso that public lunior high 5d100ls are fundicnally diffcIl:ntiatcd 

From K-6''"and seccr.da.y school~ in that they arc intended especially to 

meet the needs of early adolescents·. The durai"Ïon and grading of this 

schoo 1 unit is 7-8-9. The unit is defined in terms of the conventional . 
graded structure rather thon on the basis of chronological' age or physico\ 

moturity, although it has been establishedl by 10\'1, tnot enrollment occurs 

, t 
immediately cfter graduation From public primcry scheel and·u::.u:::d!y ct the 

age, of 12 through 15. Il wosestimoted thot the";:,~ld be 957,480 

groduates From the primary schools in the first three years of ter the nine-

year compulsory education program commenced. 7mb of these sraduates 

would be enrolled in public junior high scheol in'the first school year of 

this new progrom. 78% came the second schoo 1 yeor and 83% came the 

third.*+ Tobie i .2.1: indicoting the high percentage of srudent population 
J 

" 

in this cge group ta be enrolled for school ing publ ic jun ior high school, ncme-

" Iy From oge-goup 8-9,9-10, '9-11, and 11-12; Tafj/1.2.2. showing .. 
\ 1 he mark ed inc reoses ~ popJ! a tian ~f the en ro Il men lof Ihe sec orde ry sc hoo 1 in g . 

Note: K -6 is the level of education ranging from kindergorten to primary school 
grade No. 6 

Informafion obtained From the following organization: 
*Dep~rtment of Education, Taiwan, Il A Brief Descripticn Gf PreparcHon 

for Nine-Year Compulscory Educotion Program ll
, Tai:hung. 1968, p.28 

**Dept. of Educotion{ Toiwan, fiA Brief Introduction to Education in Taiwon" 
Taichur.g, 1968, pA 

14 



Table 1.2.1 Relation between the number of students in age group and 
the population of the corresponding age group. 

--------, --·-----I--~ 1 prll~o-.j.:r:~-I::'::-~-:'I 
p('rC(ilt2 .... _ PO~t..:l 't'(\;j num:tr of ~~~L\,. -~ ~ ,. '" 1 ..1) 1 j ..... <, 

u 1 i i 5ch00h sç;;n"i, ; ~.L~. , 

tige r,roJf> _.~ 1-----' -- 1 -- --1'- - 1 - -" -- -,---, ~-' -- --

____ , a~~'~~I_~~J __ F 1'1>0: 1;_~!, 1 t"I'101d
1

1 ~~ 1_~~J~~,ll~_,/1 ! r 
r : ! ; l , : 1 ; , l , 

s- S 581 S 31 ~ ~ ~:C ~~:. l;~ ,,'~' il SI 11 
6- 7 92 ~ '23 l. 91"1 3:3 ::.:~ 1"2 .le:- E:' 1',5 Ige l,ô 

i \< ! L , ., l ' 
1 ___ . 

7-B :~::I '::2G1 ~:;'?I 2;:i 1 :9=, :2.; 1?3! lES, FO!:~31 

8-1:3 ~J 9
1 

~3 G 95? 33-: 19"7,· 127 371 El3 i73 i93 Ih 
9-10 9" 1: CCl S' 972 3~~ 10-' 1'13 359 18: 173 IFS' 17~ 

10--11 971j 93 cl 9.51i 3ôJ
j 

195
1 

110.3, 3':9
1 

i92i 17G

1 

19~i liSi 
11-12 9S 0, 03 l 933 372 n? 191 352 le':3 169 179 ~6?~ 7 
12-13 520, 5911 <:1 S 353 18:2 17~ lES 107 7a 3: 2~ 
13 -}4 <3 "1 559j 40 S, 345i 1771 1'32

1 
1~7; 9J

l 
E8

1 
7j 7! 91; 61 i 

442
1 

5111 37 a 339 17~ 1135 150 =3 51 2: 2 871 !;9 14-}5 1 
15-16 3~i 332' 348 345 175, 163 ln 69".12 1 65 40 

276i 3<: Cj 210f. 293
1 

150, 143; 81i 511 3C1
i 

t 43; 16--17 .. 

17-18 
18-19 
19-20 

21 2' 28 S' 17 9' 27! 1 137 134 63' 39':?4 33-

li 1;] 1ll~: 5;61 g~; ~gl i~: l~ 1;, lli 
20--21 1 116, 1961 69 138 51 87' 1'3' !0:

s1 
6 2 

21-22 11 S, 23 s: 63 113 34 79 131 5 11 
22-23 571

j 
9 C', 33 1::01, 5~ ,.. 2 • a' € 3 

1 1 J '1 1 -, 1 

1 
23-24 t 4 J: 6 b! 2 l l'n' 63

1 9~: -_'l! sf 
"1 ... '_':''' 1 17' A ,1 Il: 1~~1 .- Co.! ' 

'T --- 1 -'l' , ",i l '" '1 0'1.'1 .. '! 19: 1:1 
oVt:r 25 1 -l' "1 ,,\, 

28 
1 0 

211 
10, 

3: 

1 
II 
l! 
1 
i 
1 , 
1 ~L_. _---'-I_~ __ --------------_._--

Table 1.2.2 Expansion of Student Population 

Year number of students ~ rotil? to whole population 

1961 2,529,730 22.69 % 
1962 2,690,942 23.30 % 
1963 2,809,713 23.64 % 
1964 2,949,017 24.06 % 
1965 3,101,130 24.55 % 
1966 3,235,851 24.90 % 
1967 3,551 JOOO 25.10 % 

15 
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1.3 Curriculum Activities and Teaehing Methods: 

\ 

ln order to orrive ot specifie orea recommendotions for a publ ie junior high sehôol, 

it is necessary to simulote educational piOgrams suitcb!c for this school level. Details 
. -'" 

of curriculum coverase and time allotment were rec~rded and analyzed. Thes~ time 

allocations are illustrated in Table 1.3. 

The teaching method in junior high school in Taiwan still remains in the traditional 

type 1 teacher-eentered manner in wh ich genera 1 courses such as .languages 1 socia 1 

sciences, ohd mathernatics ore taught. Sorne other subjects such as physics, chemistry, 

art 1 and ail technical trainings cre taught in special rooms by group teaching. 

Modern reseorch hos shown that the troditional c1assroom alone no longer provides 

the most sotisfadory learning environment. What is needed is a flexible arrangement 

which will provide the follbwing; 

1. large group instruction: 

where students learn From expertly prepored presentations of subject matter. 

2. small group instruction: 

where students learn through, discussion with teochers and other studenfs. 

3. inde pendent study: 
\ 

where students learn largely by themselves. 

Therefore, there is the need to regularly appraise the existing standards of accom­
~ 

modatian which are affected by the development in the teaching methods and 

curricula. 



17 

Table 1.3 SuS je ct Time Allocation for Publi~ Junior High School Progrcm ($ix~d(iy ~'q 
cycl<3.),l.* 

Subiect 

Mothemoties \ 3 - ~ ~ - 4 3 - 4 

" Physica 1 Education - Gymnostics 2 2 2 
r Music 2 2 1 

Fine Arts 2 l 1 
Crafts (Home Arts - Girls) ',,' 2 2 2 
Boy (Girl) Scout Training 1 1 1 
Planting or Graphies 2 *b 

Vocationo 1 Education 1 
Guided Aetivities 1, 1 
Science 4 - 6 *c· 

Eng Iish 4 - 6 
Agr icu Iture 4-- 6 
Industrial Arts 4 - 6 
Commercial tlusir,e5S 4-6 
Home Economies \ 4 - 6 
Art 4 - 6 
Music 4-6 

Total 33 36 

* Note!a. each period is 50 minutes. 
b. in the grade 8 program, sfudents might se leet one option From betwyen 

planting or graphies. 
c. in the grade 9 program 1 stuclents wou Id se leet two options from among 

science 1 Eng Iish 1 agr icu Iture 1 industrie 1 arts', commercia 1 bus iness 1 home 
economies 1 art and music. 

** Figures token From : _, 
Il ïemporary Curricuia Standard for PubLic Junior .High Schoolt"Ministry of Education, 

Taipei, Taiwan, January 3, 1968. '0 . ,. 
} 
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1. 3 • 1 STAFF REQUIREMENTS: 

, 

The staff requirements for a junior high scheel of J ,000 students in grades seven thro')gh 
" nine are as fellows: ",. 

1 Principal 
1 Assistant principal 
1 Librarian 
1 Instructional media specia/ist 

35 Acadèmic teochers . 
2 Guidance counselors 
2 Art teachers " 
2 Music teachers 

, 5 Physical education teochers 
2 Practical arts instructors 
2 Home arts instructors 
2 language teochers 

1( 4 Clerical aides 
8 T eacher aides 
1 Secretary 

, , 
The toto 1 of the staff is 69. The ratio of students to staff is 14.5 to 1. !1 

J.' 

\ . 

.,/ 

. , 
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1.4 School. House and Closs Size : 

.. At the time the program of Nine-year free education became effective 

1968, there were 424 s'3condary schools in ïaivtan. Of these, 14 \Vere 

senior high schools, 141 were consolidated senior and iunior high schools 

(in~ing 68 private 5choors), 269 junior high schools (i'ncluding 40 

private )chools). In 1968 ail junior high s'ools wer. converted into 

public h igh 5chools. 
j 

This prc:glOm nec~ssitafed thè construction of lïl new schooIs and a many 
o , 

of additional cfassrooms. Each of 460 school dist!icts ,had a iunior high 

~choo 1 and the ir enro liment rose by nearly 5G, 000 in the first year of the 
t 

program ~'* 

"At the present 1 school is required by regulation ta have not m?fe than 48 
, 

closse,; in urban areas and not more thon 36 classes in rurer arecs. The 

gross oreas of the si te for each schoo 1 sha Il ronge From 28: 600 sq .m • 

(7.04 ocres) for a 12-c1ass schoel ta 98,999.04 sq.m. (24.96 ocres) for 0 
'1J..>. 

48-class st;hool. The area of land per pupil place ranged From 36.83 sq.m. 
\ . 

J 

{409.2 sq.ft.J ta 28.63 sq.m. (318 sq.ft.~** 

* .. A Brief Introduction ta Education in Taiwan" Dep;. of' Educalion of T~i~a~-, 1968 

** Il Sbndards & Guides For .Desgning School Bui.ldings 1/ ,Dept. of Education of Taiwan, 
<. 1967. . . 

J 
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SCHEDUlE OF MINIMUM REQUIREMENTS OF SPACE PER STUDENT OR STAFF 
FOR A JUNIOR HIGH SCHOOl IN TAIWAN 

Unit of Accommodation 

ACADEMIC AREA 

Classroom 
Ari 
Music . 

Square Meter Per Student Place 

.. 
1".34--1.56 
2.01--2.34 
1.34 

laboratories (not incl. preparation and storage) 
Physics 
Chemistry 
Biology .. 

1 

Workshops ( not incl. prep. and stor. ) 
Carpentry 
Sheet metal, welding and blacksmith 
Electrical 

Unified arts 
'Industrial arts shop and crafts room 

Home economics 
library 

l 
1 
1 

- I.Q7--1.95 
1.67--1.95 
1,.67--1 ~ 95 

3.75--4.69 
4.02--4.69 
3.125 

3.7.5--4.69 
3.12' 
1.56 

-~ -- - .~------------ <- -- --- ~ - ---- - - - --, 
ADMINISTRATION AREA 

Principol's oftjce (inçl. reception) 37.5 
General office ( inde record spoce and staff launge) 1 3.75--4.02 

l , 

Seating for 500 

--~---- --- --------------r------ -- --------- -----
, 1 

1· 0.53 ---- ---- --- ---- ---- ----i ----- --- ------------ -- -
, 0.12 ' 

, . 

AUDITORIUM 

Toilet 

Note: Figures indicated in this table ore derived from :' D • 

" Standards and Guides for Desgning School Buildings," Department of Eduoation, 
R. O. C., Taichung, Taiwan. 1967 > 

\.-. 
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1.5 C,-;,rriculum an,d Space Requirements: 
- A SO>mple Space Requirement For A Typical Public Junior High School ln Taiwan -
• 

The conversion of curriculum into'teaching spac~ needed fo,r 'a typical public junior 
high school for grades 7,8 and 9 would be caculated as the following: * 

, 
Assuming those subjects wi /1 be taught in classrooms except science in a làboratory, 
yocational 5ubjects in a workshop and physical educati'on in gymnasium or outdoor 
playground. 
Number of groups studing each sub ject is three (3 ); 
( i. e. one QIoup for each of gradès 7, 8 & 9 ) thus, 

( 1 ) Classrooms: 
subject 
Ethical Education 
Native longuage 
History 
Geogrophy 
Mathemotics 
Second Language 
Total Space Periods 

(a) 
periods/wk 

2 
6 
2 
2 
4 
3 

(b) 
number of groups 

3 
3 

2.5 
2.5 
3 
3 

(o)x(b) 
space periods needed 

6 
" 18 

5 
5 
12 
9 

, 55 

There are 48 periods in a week ( see Tab-Ie 1.3 ), th, n there are 48 separate periods 
, of ~ime for which oneteaching space (i. e. one clcjssroo~ ) con be used; 

21 

Experience shows that, at most, a 90% utilizotion of thè clossroom space con be obtoi'ned. 
Thus, 43.2 space peiods of the 48 spoce periods are utilizable. . . . 

~ ...v 
Experience 0150 sU9,gests tbat special ro~ms suc~ os workshops and loboratorie~ 'W_here ) 
equipments haye to be prepored have on optimum utilizatior'!'of 75%, thus~ '!P spoce " 

~ periods of t~e 48 spoce ~riods a~e utilizable. . il 

) 

T~erefore, the number of classrooms needed for three ( 3 ) teaching groups is 
~ 5.5 space periods divided by 43.2 namely 1.3 unit spoce. 

f~ ,. , <-

" 
Assuming eoch teaching group with 45 students, totoll~135 s.fudents in 'grades 7, 8 & 9, 
therefore, in 0 school of 1,000 students there will be 1,000/135 x 1.3 o,r 9:?S units of 
classroom needed. 

( 2) Seience Labaratory ( Physics, Chemistry & Biology ): , 
From table 1.3 there ore 3 periods per week for<{1rade 7, 4'periods per week for 
grades 8 & 9; torolly Il periods per week, thus, the ,num ber of science loboratorjes~ 
.for three ( 3 ) teaching groups (i.' e. 135 student place§ ) 15 : 11/36 unît place. ' 

. Th~erefore, there will be 1,000/135 x 11/36 or 2.2 unH spaces required for a school of 
1,000 students'thru grades 7, 8 & 9. ' 

.,. Sfatistics obtained flOfr.: ~ 

Il Edu.catienal Buildings, Spoce and Cost Rems in Asien Region for Educationa J Pionner, Il 
by D. J. Vickery, /97/ .. " . > 

.. 

, , 
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( 3 ):Work Shops (t9r wood, meta 1 & el ec,tri city vOFationa 1 sub i~cts ) ; 
\ 

, . 
trom Table' 1.3, total periods per week for three ~ 3') teaching grdtJps are 1'3, 

thus, there will be 1,000/135 x 13/36 or 2.66 unit spaces of work shops required. 
, u 

SUMtv\ARY;; 

• > 

1. TeachingArea 1,454.70squaNUIzetersi c ~ 
From TablE! k4 , the minimum requifède:nts for individua I.spaces are as follows: 

1. 34 sq. meter per student p lace for' G: lassroom 
1..67 Il " "science lab 
3.75 ' "" " JI wprk shop. 

, O.~2 Il Il' 0 " \. ToHet , 
, Therefore, the minimum space rètJu~red for the Jeach~ng area in a schoo'i as whole 

will' be : .;; .. 
9.58 (soyIO) (cl.rm. )x,45 (studentplaces),xl.34=603sq. m •. 

. ~ 2.2 (say 2 ) (science) x. 45 Il • xl.67 = 225.45 sq. Jn. 

2.66 (say 3 ) (w. shopJx 45 " x 3.75 = 506.25 sq. m. 
'toilets for l7 000 stu~ents x O. 12 SCj. r:n ./str;tt. pl. = 120 ~q. m. 

'f . 
Il. Nôn-teachin9' Area .* 

a.Principal Office per Unit = 37.5 sq. !Tl. 
b. Toto 1 Staffs 1 office = 3.75 sq. m. x 68 ~ 255 sq." m. 

, c. Library: ' . -
" l , " 

Reading Area. =1.56sq.m. x. 60 places (min. ),=93.7sq. m:~ 
'Stack • Area = 56 sq. m. 

d. Mysic : ,( for 60o$fudent places min. ) , ' 

, '. Choral br Pradice R~om = 81 sq. m. 
. Instrument Stora~e _= ~7 sq. m. . • 

<.1 

e. AuditoriUfTl & Gymnasium :,( for 1,069 'places)i 902 sq. m. 
, " incJuding stage, seating area, storage, lockers & foilets. 

f. Kltchen Area : 58 ,s.q. m.'. ~ t.l c 0 

KHcheo for boiling. water & steaming students 1 lunches; 
Staf{'s dinin.9 &- ' 

) 

.' Shop otCandy Stand 
. g. Reception, Information & ~ealth Suite: 48 sq. m. 

including: offices, 
l , • M 

waittng area, 
fS'edrRPm 

* Fifure~ taken From : 
"Standards & Guides for De~griing School Buildings.,"D.ept. of Education, R. O. C., 
. Taichung, Talwan, 1967 

'ô 
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2. Nofurol ConsideraTi~s 
~ , ' ,. 

"The coneentral"ed and slJStcined work of edueation'takes place in schop1ho{,sali, and the 

\ .' 
. b " • 

, ore~ i te ~I; s jdb i s 10 moke,-,A,ë h work no' ~ poss ib 1 é, but en joèb 1 e ,.' sine;' there, i s 
, ' . . . 

~ little e9ucation without'''PJec:sure~ Educationol bufl~ir.gs"'in the humid tr6pics will 

, , 4 

,confarm ta the !=Iimatic needs by keepin~ direct sun fro,m the wolls end ~U! of cless-
, . ~ 

-1;> t ' • ' \0 t • 

rooms; by, having op~n pions (oeing the breeze wÎth the occent upon Çl htgh ,degree of . , 
, , 

C?ross-veryti~otio~".an~ protee'tion from driving raine Compromises hèsve tooba môde i~ . . 
,10 0" t"f 0 (> ~ "-

meeting the criticol dimàtic cp~ditians end othe~ conside:-otions o.t the seme ·time ~ut 

.. 

. 
. if these result in a concentration of architecture in ~ corporate farm, bnly g6·od will 

<' * .. ' ~ ... . ... '" , 
follow. To design a school to meet these'extremes of climcte it should ide'>o~ly ediust 

< 

~ i~elf. A goad ~u:vey i$ essentiel to success." * 

_ ,;t 

- , J. . 

, . L-/ • c-; 

" 

a 

* Fry 1 Jane B. & E 0 Maxwell, "Tr~ph:a'l Arch!ecture '.' 1 lond~n, England, 1965. p.157 

Q • 

J. 

q 
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2.1 C limate bf Taiwan 

t -
/ 

'" .. 

, S.~ction A-A 

CenlTal Mou~t<>ain Range (TèJ-yuan-shon). But there ~s mu!=h change, vertical1y 
~ t.9 

'., ~ 

frqm the fiat 'west coast up to the highe'st m~unt,ain ronge of Yu-Sh~n. : 
. .." 

The vertical zonlng of the c1imate of Taiwan is illustrated in Plan 2.1., . 
, ~ " 

Section A-A al1d Table 2.1. 
.' 

TobIe 2 1 The Verticàl Zona~jon of Climate of Taiwan lof . 
location' Elevation Annual Rainfall Aver.q'ge T emp. R.a in Factor 

{m.} (!!lm. ) .... ( C)' 
Chia-I 3J , 1,999 1 23.6~ 85 1 

Chu:-Chi l ,'l~ -J29 2,555 1 - -1 1 

Yo Ye Lin ,< f-Oôo 3,045 , ,- - - .i , 
Ali- San 2,406 - 1 -4,357 r 10.6 411-, 

Pa Tun [<:un 2,841 , 3,638 4.9 , 741 -
Yu- Son 3,900, 3,433 4.0 869 

2. 2 Sun and Temperature Ronge 
1 

The c1imate of Toiwan, lying b'etween ~fhe low rot~tude~ ~f 2Q N and '25 N, 'is 
, J 

subtropical in pattern, with high av~rage annuel t~mp'êrature ~of 77 F (25 C). "\ 

Temperatures higher thon the yearly ~erag~ sun fempera'ture of 77 F (25 C) 
.c 

1 • • • 

occur during four months From June to September in' the north,ern part of Taiw.aA,', 
l' 

five months From May ta Septel""1ber i'n the middle pert of leiV/an e~d. six !T1onths 
, 

, , 

from May to October in souther,n Tai,t'en. Table 2; 2 

, - . 
shows tKe annud 1 

r 
l 

• cl _. .. .. ". 1 .. 1' 1 d average, 1ii:1.<lmUTi1 an minimum ,€riiFera,ures 0, VaïJOU5 P aces pn ,ne IS an . . 

• 

l '" 



"-

=: 

-;- . 
... (' 

" 

~ 

, Table * 2.20 'The Annual Average Temperature, Avc:age Maximum ~nd Minimu~ T~m~e(~t4r:' o'(Various Plaèes 
of Taiwan (OC.) , . 1 • -

'. 

" 
Jan. ' Fcb. Mar. Apr. , . '- May ,June, July Aug. Sept. Oct. Nov, Dec'l A~n •. l Avere A"ver. 

: i I~~~ 
ChilL In9 
I/on 
Hsinc 
Taid 
Taine 

!::i~~~ 
Jaitu 
.Hu~ï ----....:.._-

-,~) 

1 
f 
1 

h~' 

.~!1JJ_o_ 
n ----
:hun ._----
19 ___ ~. 
en 

r; 

• 

\. 

1 • 

15.2 14.8 17.0 20.7 
15.5 15.!-?_ J.6J_ 20.2 

-~--_. 

15.:8 ~6~ 17.9 20.6 
----;- -_.- '-- ---
1~-!.9_ ~l.4.~_ Jt!Q.:. ._2.9..!-~_ 
15-..8 15.7 18.2 22.0 ------ ---_._-- r-_-- -17 __ 0 17. 1 19;7 23.4 _.-- ~- -- ... _-

-22~3-
- ~ .. 

20.3 20.5 24.6 -- ~ - -- ---- . - - -- ,. 
Ja_.9 19.0 20.p 23.1 - .-
17.2 17.4 19.0 21.'6 ,-----

-~~.J 2~.6 28.2 2J.~~;L 2~.1 20-!.D 16.:8 21 .. !_ ?~~,~1 LB.1. 
- '.. ."; Avel'.~MOX. Min. 

:~~..1.6.5 28.2 2BL Q. ~6_!.? ~,~.!j f_O_J. 17 ~3_ 2J~_ 25. .. 1 _.L?,.9 
23.5 .26. l 27.6 27.2)5.8 ... 22.8 20.2 17 .2' 21. 7 25.3 18.6 
24.1 -26.7 i7;-9 -;;:-;-:7 26-:5 23-.7-2"(:-5- lK:a -2T.s- 25-~7-r8-:-6 
':~~L2 i6-:9 2i~7 -2i:5- 2-6:6 23.8 20-:6 ri:3--iiJ 27":7-- -f8 ~4 
:~6.3--ij~4 27.8 i7:5- i7~-(- 24-,-8 21-:8- -fa-:5 -2J·:2r'2lf."9--T9~f 
26.5 27.4 ij~5--2i:i--i6-)--25-j- 23-:4---21 ~3- ~23:.( ,,2&'2-<--21-:6-
25~3~ -ii: ° 27:5 -27 j- '26:5 -i4~5- 22 :2- --20-,0- --23-.5- 2f.7- -20-:6-
2~.1 Z?3 _27.f -2i.l-~~:O- --2~:6- -2()- '-la-:~~-2_~? 26.5~ l~lJ 

, 
< 

~ 

* Tablt! derived from the following report: " 

liA Report of Investigation ~n Fcrtilization Qf Soil of Taiwan/" byY.C. TunS·I-.Jaipei{ Taiwan, 1951,' p.98. 

. 

'-. 

/' 

'" 

" 
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U1 
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It is frequently higher th,an 8'(F (30"C) in various places of the whale island. 

The highest sun te;nperature recorded was 101.5C'F (38.6't) in the Taipei 
1 

area (northern Taiv/an), 102.tF (39.3"'C) in the Taichu!Jg area (rI)idcJle Taiwen) 

and 99'1= (36.i<:) in the Koohsiung area (southern Taiwan). It has never been 

co " * lower thon 59 F. (15 C) in these three areas. Tables 2.2.1.0 ,1' a 2' and a3 

show the peicentage of overheated period of the doytime during the whole 

year in th~se three areas. Nome, Taipei has 55%, Taichung has 70% and 

Kaohsiung has 78%. Thus, os for as the thermal comfort is concerned, the 

solar control for educational buildings in Taiwan is necessary. 

2.2. 1 Sun Dota 

(0) The School Day 

"ft Îs necessory te define the durction of the school d~y. Sun shacfes con be 

~ . 
expensive ta construct, and ta exclude the sun for the entire peri ad of 

, 

occupancy of a classroom could add considerobly ta construction costs. A 

iudgement must thus be formed on the exact time for which solar contr.o' 

is to be exerc ilied ." ** 

"Ouring the working day there.are two critical periods: the first is in the 

'" 
early moming ond the seco~d in the lote afte_moon'!""** At b~th tÎmes the 

, 

sun's altitude is low. But for the first half hour of the working day in most 

*S.Y. Lin, "Solor Control ond.Shading Deviees in Taiwan l1, Architecture 
end Planning Bimonthly, Marc.r 1969, p.p. 64,65,67. 

• ~ Il 

**O.J. Vickery / A.R.1. S.B. R., UNESCO. The Shoding of School Buildinss 
• Il 

in Southeast ASla; Bangkok, 1963, p. 1. ) 
j 

.*** Note: ln Taiwa~-the preosure of population of school age are such that 

26 

school bu i1dings are' occu?ied in both the rhom ing end the cfternocn. H;:'l.Jrs' 
of attendonce ore From B :00 AM ta 5 :30 PM. 
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Toble 2 .z.l.o
1 

Toipei Areo Overheoted Period Ar.alysis 

Temperature Month 

) 

(OC) a Jan Feb MOï' P.pr Ma f June July Aug Sep Oct Nov Dec 
1 14.6 15.7 i6.7 20.1 21.9 \24.0 26.3 25.9 21.1 21.8 20.4 16.5 
2 14.~ 15.5 116.6 20.0 21.8 _~3.8 26.0 25.6 2/2.9 21.6 20.4 16.5 
3 14.3 /5.4' 16.4 /9.8 21.5 2,3.6 25.6 25'.3 ~2.8 21.4 20.2 16.3 
4 14.2 15.3 - 16.2 19.7 21.4 2~.5 25.4 25.0 /22.6 21.1 20.1 16.2 
5 14.1 15.2 16.2 19.621.323.525.224.822.4 21.0 19.916.2 
6 14.0 15.1 16.1 lJ9..,-é--LI . .j, -- -' ':':'. ,:~~1. 9 21.0 19.9 16.1 S~ 
Z 14 0 15-5--:16.3 19. 6' 2?~~/ _ -.;' ,~.::-:.- ~~~5 ~"? 9 Lt...J ~() () lA ZL'-
8 14.4 15.8 17.0 20.8 23/,' :.s.J ~p:: :;~o -~::,>,~I 20.0 16.7 ~ 

'9 16.1 17.3 18.6 22.1 ~--'.'." 2~,? :2;.7 '1°.:2 L~.l t :.-,>'\<.2.5 17.7 
17.7 18.8 20.0 27/.' -:---:~~, ~:=-:~-<:;i.::: '2ù,ï~~1--:; -;" ::"-.:"\8 18.9 

~~ 18.9 19.7 21.3 1<'.0 -::-~~-~l 2~!22.c\ \ 2!.ï __ ~lS_! ·-~~-~L':-i.-;~~· 19.7 
12 19.5 20.0 22.1 '::."; -;-'?~~~:"~-~~'.; ,::::.: 2::.L ~S.~ ~':..() (::..:.~ 20.3 

noon 19 8 218 22 41 _.-:-~,~~-~ ?; ~ ':? r ':') ~ .-"c: 'iQ nI'):::' ", 20 5 13 • . . .--.C - .•• -~ ~ ,~_ .• v_.~ . .:....,.c -'--.- --""" . 
L 9 7 2 0 5 2 2 1 ~! ~ ,-. -: ...:. ~ ,':" ., t.r- r') ... (,.., 1) L: ,.,:\ -- \ r. ') f) 1 #~.. ,. 20 ') 14 . . . . ' -- ..... - - . ~, '- - . ~ _. . , _.'.' -, ~.- .... J 

19 4 20 2 21 6 \~" 1 'j- Î l ... ", " ; 'j' (' " (, ""0' ~- "<~" " 20 0 15 . . . ...!..-.> , -'.- ~_.\.' ..... •• _ ..... -- - .'r -' ·15 • 

16 18.8 /9.5 21./ 2i<~;,-..:...:': ::2:·.=:.....0: .. 3 -;::'1.6. :: o',' ~_:~.:..':; ~_!y'5 19.4 .... 
17 8 18 8 20 2 22 \::: '" AI r,,( 0·'>:1, -: ':(' ~ "0') ., ..... '/'2 5 18 6 ~ 17 . . . .l. __ .',1 L...,.v 1,-" •• 1">." •• _ •• -_ .• > LL. ~ •• 

18 10.0 17;-9......W-9.4 22.~ ~":.l i 26.: ,2~.-~ ,~O:-8'~'~; ~ -LI.C t/.'1~~ 
19 16.3 17.4 18.7 ~\ ---') i ?:- ~ !?P 0 ';.f:-cr 25.2 2Z.7 21.4 17.6 ~ 

20 16.0 /7.0 17.9 21.3 29,.5 25.5 28.5 28.2 24.6 V23.1 21.1 17.3 
21 15.6 16.6 17.8 21.0 23~ 25.4 27,9 27.6 24.1/ 22.7 20.9 17.2 
22 15.3 16.4 17.5 20.6 22.~ -24.8 27.{ 27.2 2~.~ 22.620.6 17.0 
23 15.2 16.2 17.4 20.0 22.5\ 24.5 22.0 26.7 23,/3 22.2 20.4 16.9 
241 i5.û,1 i5.3/ i7.û 120 . 5 !22.jl\24.J 126 . 6 126.312f-2122.1120.01:6.71 

cu al " C C 

0) g> c .- .- . 
"'0 "'0 0 0 ..s: ..c on .., 

)!:"'=' - --, : 
!'" '.." 
F -

~~'- ~- _, :Percentoge of Overheoted Period or Doytime within one yeor. 
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Table2.2.1. 0 2 Taichung Area Over!1ected Pèriod Ana lys;!> 

lU lU .s. C 

0) 0) c C 
-0 

' . .-
'"U 

~ 0 ~ 

" , -...c: ...c: 
" ,~ '" , -

y?-r -~,_~ 

~i" ":"-" __ , :Percentoge of Overheated Period of Doyrime within one yea~. 

" 
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Table 2 2 1 kaohsiung Arca Overheated Period Ana Iysis 
. . ·°3 ... ~ 

Temperature 
(OC) 

0 
1 

.... 2 J 
0 

3 J: 

4 
5 
6 
7 
8 
9 

10 
Il 

noon 12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

. 

Month 
Jan Fcb Mar Apr tv,a}' June July Aug Sep Oct Nov Dec 
17.2 19.7 120.5- 23\6 25.2126.2 27.0 ~26.6 25.3 23.{8 22.7 'T9.2-
16.9 19.5T2Q.3 23.\t 25.0 26.1 26.8 26.5 25.1 23 8 22.4 19.0 

~~_~~JJ.~2~0~.~1+723~.~~+~2~4~.3~1~2~5~.9~~2~6~.6~~2~6~.~4~2~.5~.=0+=23~87~2~2~_.2~~18~.S 
16.7 IS.9 19.3 23.0\ 24./ 125.8 26.5 2{>.8 24.9 22.6 22.1 13)" 
16.518.919.722.824.5125.7 26.426.124.823,.521.9,18.6 
16.6 19.0 19.8 ?? sl}.-?-J~.:~:':'-:-S- ~..,..L-24.8 23~0 23.1 18.6 &! 
I.t. 0 7./ 20.1 22 LJ·-",::---;"--;;-:-', , IÎ 'j ~? '; :-?::: !:: 1"".:'.-\-±-..Tl..1 110 Si '-

1 _ • cv _.......... ~ ~ • c _. ,-1 1 ~ • 1 1 _-' .. J ! ... _ -r -'"(t 10 • ~ 1 1 
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schools there is considerable movement, which decreases as the children 

settle down for the da/s work. 'A little early direct sunshine about the .. 
solstices Vlill not bc too disturbing, and the start of the school.)' 1 From 

1 

,the point of view of solar control, con safely be p~t at 08:00 hours. To 

sit in direct sunshine after This c time wi Il certoinly cause perspiration and 

discomfort • 

A sotisfactory end to the period of solar control is iudged to be 16:00 hours, 

\ 
Thot is, about one hour and a half before the end of the second ses~ion. The 

totol school day, From the point of view of solar control, is thus From 8:00 AM 

ta 4:00 PM. 

( b ) Sun Angles 

With regard te the orientation ef scheel buildings, the three disgr~ms given 

as Fig. '2.1.1.b 1, b2, b
3

' below are for the three areas of !aipei (latitude 

.26
e
N), Taichung ( latitude 24~N) and Kcohsiung (I.ertitude 2t'N)~ 

-' 

30 
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Fig. 2.l.l.b, Sun Angles in Taipei Area 

II ! Critical Sun Angles During The Schoel Doy (, -1 
i Shoding 1 8.00 am. - 4.00 pm. Latitude 26 ,'-Ji 

~--ORI~-;;~-: 1 S~N AN~~- Plan _j_~ __ SUt-iANGLE ~~ect;an~_j 
1 N.A.'o., June ~ 1 June Dcc 1 

! 1 1 N.Wall ! 
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i' (W/ 8.00 pm 

1 .J 0 ______ --4-_·_D_e~----_---------+ 
,--- f~1 1 Juné 4.00 pm 
j N.N.W\ g.N E 1 

. 1 

8.00 am 

N • 

1 W • 5 • W """'-----'---",_ 
l ' 
! 

S.S. E Dec 

s. 

June 8.00 am 

N. 

s. 

Dec 
4.00 am 

June 

N. 

S .-

4.00p 8.00am 
Dec 

June Dec 

N.W. S. E. ' 

June Dec 

4~ 00 pm 

~ 800 
53L(~OO 

N. N. W. S.S.E 

June Dec 

8.00 am 

N. E S.W 

Dec 1 

8.00 am '1 

,,0\ A 400pm 1 

5~~Go 1 

N.N.E S.S.VI' -

June 

1 
1 ---, 

Ali angles shawn are derived from altitude and azimuth anrdes and are adjusted having resard 
'to the orientation of the building and (for section angles) cre tumed into the plon of paper. 

1 

i 
1 

1 
1 
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Fig. 2.I.I.b.., Sun'Angles in Tcichung Areo 
'-

---
1 
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4.00 pm 8. 00 am 

i;( 
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N. 

s. 
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-------. 
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1 

4~ 00 pm 1 

o ~~._ .• :o~ am 1 

1 521~lb'l 
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N. E S.W 
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1. 
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1 
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AIL' angles shawn ore derived from altittJde and azimurh angles and o-e adiu~ted having regard 
ta the orientation of the building and ( for section angles) are turned ioto the plan of paper. 
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Fig. 2.1'.I.b3 Sun Angles in Kaohsiung Area 

Shading 
Critical Sun Angles During The Schaal Day . 

Latitude 22' NI 8.00 am. - 4.00 pm. --- , _______ -L_~_=_~~_~_=_~~ _____ _:___------L----- , 
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2.3 Winds and Typhoon : 

Il • 

The maior winds flowing toward the i~land cf Taiwan are north-easterly and 

" ' 
south-westerly 1 end are known 'ès t.he Monscons. Tne former oeeurs from 

O'ctober l;Intil the next March, while the Ia!ter.occurs From May until Sep-

tember. The maior wincls are not constant, since they are affected 'Cnd com-

, H* 
plicated by cyclonic de pressions • Diagrarn 2. 3.1 is Ilt'"eproduced for easy 

Il .. 

interpretation. There ore occasional storms of greot violence, know~ as 

Typhoons in the east mostly occurring in Juty, Augustor S~ptember. The 
.li. 

violent Typhoon, blowing onto Taiwan From the Pacific Ocean is usucliy 
'\ 

.Jccompanied by heavy rain. At these tîmes the raiostorms couse floods in 

the dens~ly populoted, low-Iying parts of the island. They often cause great 

damage to both planting and buildings, and take a heavy toll of human livés '~* 

Fig. 2.3.2 showing Taiwan is in storm area. 

'" 

, 

~ 

. *C'. H. Chi, "Two Natural Damcges in Taiwan - Typhoon and Eorthqucke, Il 
TcuWfn Weather Bureau, Taipei, 1969, pp. 1 .. 4, 5. " 



- , * 

t, • J 

'k 

,Diag.2. 3 . J Wind Diagrarrls (based on frequency ) . , " . 
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, . 

1 <1 

Diagrams were reproduced for easy interpretation, dote> information bosed on' reporg 
, From Toiwon Weather Bureau, & Kë-hsun Chj's "The Distribution of Rcinfofl in Taiwan" 
ïaipei, Toiwan, 196'), pp. 4,10. ' '\ 
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" Fig. 2.3.2 Storm Area and Wind Direction* 

" .' 

fJ 

, , 

\ 

. " 

" 

" 

*Fry " Jane B. 
, 1 ( 

&ond E Moxwelt,"Tropical Architecture"t·LQndon, Englcnd. p.30 
t • t;o (1 .. 

/ 
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• 
2.4 rain and h-umidity: 

( Q ) Rain~ ,,"' 
, -

, , 

• 

3 \ " , \ 
~ ~) , 

The accumulation 'of normal annual. raÎnfol1 distribution i~ ToiwGJf.''''Ïs the' result , , 

of a combinatian of summer tYpe and winter type. In the winter pcriod, the < 

( 

h,eoviest rainfall seems ta be cbncent~oted in the belt of 500 to 1,000 meters , 

aboye seo level ?ver the ~indword slope of Toiwen's northeasfern mounfains 
, 
J , 

dUfi! to the lower condensation leve~,caused by the northeashnly monso.:>n which 
\f 

.. ~ '-, -
". trave Is a long distance over werm seas south of Japon. ,,1 n ,summer, the he av iest 

, , _ 0 - ' , 

r- • , .. "-

foin'belt is a little higher (about 1,900 meters) and is founç!' over tHe ïa-wu 

, 'Mountains at the southern tip of Taiwan. 
• 

<>' • , , 

T~e variation oforoinfclll pattern within the year is controlled by' fhe pevail-

1 

ing wind direction. In October the rainfall pottern in the islend suddenly 

ch~nges t~ a wlnte~' ty~ of preci~itation an~ !he amount of rainfall'-ovel" thè 

western portion of Taiw~m dacreases very rapidly. In May, this pClttern begins 

.~ "'.' ~ j 0 ~ • 

to change v.:hich seems, to be aboJt qne mO'nth earlier thon the whole drcuJ-
, ' 

'1 \0 l ~ .," • 

aticm change in eostern Asia. The most imp::>rtant aspects of this are the 
'. " - , "" 

... 

'S. ~ f. " '0 'II .. 

rapidly increosing amount of rainfall over AIi-shCln Clnd Ta-wu-shon regions. 
, , 

Rpughty 1 rClinfClI,1 concentrates in nC(rtheast portion of Taiwan ii; ,«inter 1 then 
) 1- ,J" 

" moving Jo the'middle,portion' of mountain terrain in spri~g, centers ~n southern 
, ~ ~ 

mountairys in summer " then disploces to the eastern peor '70Cl~t in fa 1 t • 
" , 

'show!> the varied distrib~tion of rainfall on Taiwan. 

" 

Fi9.,ure 2~4.1 

T.obl~ 2~4.2 shows ln f~igures the annuel amount of ra,infall in verious places 

in Taiwôn. 

{..> ~ (; c 

TC,ble' 2.4.3 ,shows that the west coast is v;atter thçm the e,?st coast oF Taiwan • 
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Table 2.4.2 

Toipei 

Chilung 

(-Lon 
Hsinchu 
Miao-l i 

Toichung 

Toinon 
Chia-I 

39 

The Annual Amount 'of Roinfall in Various Places in Taiwan'( mm ) * 

. ., " l ' , , ! l ' l ' n 1',] 1 -11 . -::~l I.::.::n 1 r-ln 1 :fTrl :;',/1' -en 1 ï\.YJ 1 h. Tl +R +-Jj-i-=C,: .-;-.~~ 1:-.1',; 
)(ll·.~h : .he. 'r'.:b. :'IIar.! Ap~. 1 ?:.hy Jt:n~! July.! 'lU,:: : Se?~, oct, 1 ~ov, j DèC. 11'o::;l.:" ~ 

1 
1 1 1 -1 ' /-'-' 1 l ,--.--:-?:: .il.;, 6_' 1{0/ le3

1

' 16Q 227~ 30~ :n8

1 

::OOj 2'5 113

1 

6Cj 7:: 2,111, 5:) 

:l,ç L~ 1 297 2S1 302 211 _2701 263, 13i; 1651 233 7:27 ,2:81 289 2P 91, 'lJ 

Ji: fil, 113' 120 17.1

1 

125 2:J0j 19' 1s0 205, 2SQ ';01,1 2<;>.;. ::::'21 .2,5~1 26 

zr ~I l,: 68/ ,139 18'1 lSOI 2"1 251 1<' 1"1 105 361 " '2 1,5" " 

ùï ~ * 63
1 

Il 01 192i 1781 2551 'Z'J6 242 251 131 3S

1 
26

1 
.) 1,84~ ott 

hl Ij' 331 68 1 HI 130 228' 3711 2'lSI 33e' 139 221 16

1 

28 1,7831 50 

'" 1;; II 3 "1 6S 
1761 316- "'1 HI 163 55 '~ 17 l'~''I, 50 

r:i dot 2!>, <1 aDj 91 1951 379 /,3{1 ':S7 ;;H2 321 14' 25
1 

1,~9"1 .;s 

1:; m 11~1\ 23 36
1

, 59

1 
:221 346, 392j .0: 461 15,1 36i 161 lOi 1,713i {7 Koohsiung 

Pintung 
Henchun 

Hua-Lien 

Taitung 

~ ï;t .. .31 47

1 

67

1 
1851' '~241 582 61~ 31(" 651 1:51 13

1 
2,~t'3i 1:;: 

fil:',.. 22. 301 42' 1"43, 178, -l02
j 

536 ~d 2811 J39
1 

39, J5 227~ ::0 

: ~ 1 :, ::1 I;:II:~ ::1 :::1 ::1 ~~ ::~ ;::/ 1::1, ::1 ::~ ;:C/' , 
'0 

-./ 
,/ 

f\ / 

"/ '1 ""* Table 2.4.3 The Roin Factors,of Various Places of 1,piWt1n / 
/ 

/ 
.' 

r 

• if: ~ :tr 'l"2j,Jtt."l ~ \ 

t',I! tJj :'plual r .W ~iJ:~ T 
L<catil.'Oa ~inflll1 Al"ér. 'l'''Ulil. l:.am F.ct.,f 

~.) CC; 
~ 

1 

Toipei ~~ L,'t ~ 2,111 21,7 95 , 
I-Lan :Ir 111 ' 

LW 1 2,553 21.7 1I7 

Hsin-chu ;j Ifr, 1,560 21.8 7a 

Toichung 
\ ..,... qJ. l,ï33 22.3 80 : .... ~ 

Tainan ~, Hi l,820 23.2 78 -.....: 
, 

1,999 aS Chia-I i:; ~I 23.6 , , 
23.3' Tiatung Çf ~. 2,~OS 10-1 

1 1 
Kiaoh~iun9 (.5 ~~ , 1,71l 23.3, P -..l, - , 

i Henchun trr ~I 2,:z74~ 23;4j 92 

Taitung 
1 1 ...... 

};!: 1,79~ 23,5 76 t;;: 

1 1 
Hualien :r~ ~I 1 92~ 22.5 56 ' 

.-

* Statistics 1 Charts and Ntaps taken From: 

Yun-chi Tl.ln9, liA Repart of Investigation on Ferti! ization Of Son of Taiwan ", 
Taipei, Taiwan, 19.31, p.98. ( 

'f:-::- . -.,. 
**Ibid. p.le 
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( b ) Humidih' 
,1 

The annuaJ averase obsolute humidity in vorious places of Taiwan', c:xcept . 
the middle portion, is around l5- 20 mm. It is higher in sum'mer thon in 

-. 
winter. Cornpare'él fo the relative humidity, i t)5 annu!llly around 78-85%. 

'. 

The humidity decreoses from the nortn o,~ Taiwan to the south. 

~4.4 shows the annuol average relative humidity of vorious places 

of ~n in percentages. ;1 

Table 2.4.4 The annuol average relative humidity of vorious places 
of Taiwan (~6 )* 

, 

• 1 1 IIi 1 1 ! l , 1 1 1 1 

. Month Jan: Feb J'lIar Apr
o 

Mc:t. .:!u!:1e 0 J.UlY __ Allg' Sep Oc! 'J~,?y _Oe_<:... AveIJ 
Ta ~E.~_i _L.§.~l§:'L~1_.:.. 82 l 8_21 8 m8 i 78 79: 80 1 81 ~_ ~3 _. 8_2 _J 
~ilun9---J 84 ! 84 j 84;' 83 ; 83 \. 83 78 179 79 79 1 80 r_ê.~_~~l_~_~ 
~~.!a~---t 84 0 83 ! 84 1 85 t 88 87 83 1 830 86 ~1~.? __ ~~5 _ ;.85 -- 1 

HSlnchl! : ~2~~5_1 ~§ J_ 84 j 83 82 8Lj~O --f-~r-ZzJ Z2....LZ.ê_~~L-.J 
Taichung! 81 1 82 ;82 1 82 1 82 82~1 1 82 80 78 78 78 1 81 ~ 
Toinon l' 791 79 1 79 1 79! 81 84 1 83 : 84 82 78 78 79: 81 11 

Hunchun! 73 1 74\ 74 76 i' 79 S4 1 85 ! 85 8\ 75 ï3 72 i 78 
)artu!29 '1 (4 1 ï5 1 77 79 ,- 82 82: 8ï--:S1 80 77-1 75 74.: (~LJ 

Hualien 1 78 1 81 1 81 82 1 85 84 : 81 . 1 81 f 81 78 ! 78 78 r 81 l 

, 

f 
1 

* Statistics taken From: 
Yun-chi Tung, Il A' Report of Investigaticm on FertiJization of Soj/ of Taiwan", 
Taipei, Taiwan; 1951. p./OO, 
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2.5 Soil Variations,: 

The maior ,soil format,ion of Taiwan is of slote alluvial 50ils, which r~n, in 

general, from the north to tlllsouth of the island. 

\, ' 
Fig. 2.5 g.iven in the following page shows the formation of soil groups in 
the whole Island of Taiwan: * 

< • 1 r 

<!! 01. 

~) 

• 

* Information and >figure~ obtained from: , 
Yun-chi Tung., liA Report of Investigotion on Fertilization of Soil èfTaÎwan", 
Tcipei, TCiiwan, 1951, pp. 9 1,96 . _ 



Fig. 2.5 Soi 1 Forrro tien of Taiwan Island 
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2.6 Topography: 

The sOuth-western portion of Taiwcm is fairly flar. The Central Mountain 

Range ru;ning From the north tip ta the s~uth tip occuppies the largest 
, h 

portion oF the whole island.~he elevotian varies ~oticecbly From the western 

flat~ands up tC' and over the north-south axis of the Central Mount~in Range, 

then with a sudden descent to the edge of t.he 'east coast. 

Topographical variations oF 1aiwon ore shown in Figure 2.6 
{. 

, 

* 'nformation and figure obtained ,from: 
Yun'-chi Tung, liA Report of Investigation on Fertilization of Soil of Toiwan", 
Taipei, ïaiwan, 1951, p'.95 , ., 

, , 
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2. 7 Earthquake : 

IITh 1 cl fT· ( F ) . . 1 .r! . Il k e ;5 an 0 olwen ormoso IS pre-emlnent yan ear.nqUQKC counrry • 

Il 

The d iso3trous ecrthquokes in T aiwa., hove g{;!nerclly occurre~ in the densely 
• f 

populatecl southwestem port of ~he island, v/here the grcund is flet. The eosrem 

coast is by no mecns free From the visi totion oF strong ~hocks.f 01 though the 

omount oF the seismic damege hd~ been jn;;ignificonr. The latter circumsronce 

is pr~babl,y due ta the mountainous nature of these districts and the scorciry 

of inhobitantsJ' the seismic disrurbonces occurrin~J' in mcny cases, under the 

ocean I~ *..... Figure 2.7 shows the frequency of earthquoke and the distribution 

of eorthquake ongins in and neor Taiwon ....... * 

* Bulletin of the Imperial Eadhquo~e lhvestiga~ian Committee, vol.,I, To'<yo,Jopan, 
. 1'907, pp. 53,63 

*"' .Ibid. vol-t-II, p.l56 

*** D. N. Lee, Proceedings or theGeological Sociely ~f Chillo/no. 5, Tcipei, TQi'H~n, 

1963,p.1J2 
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'Fig. 2.7 The Frequency & The Distribution of Earthguake Origins 
in end near Taiwan 
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3. Existing Bui Iding 1 ndustry: 

The best way ta characlsrize the development of the Taiwan building industry is 

through figures of the increosing production. Table 3. shows the total volume of 

building f, om r966 to 1970 in square meters of grOS$ flÇ>or area;"'- The increase in the 

j 

total construction volume is about 190%. 

~.: ~) r~~ !,~ 

1 
Woodcn 

Con~rrllrtlorl 

1 
--- - - --- ----------- --+.1 -------- - - --- -- -- -------- -----,-.- i.t'fJ{::!'"( 1 4'j-J0);!' 1 ;:ti1;s.[{ 1 <;"7) ::::fz 

Unit m~ i m' m' 1 m t 

-l~ ----1-----1:771 -160 -:- - - - - ~017~4;~--! -- --- -~~~S2t-j ----------2~,~~--
191i7 2,551,é~ l ' 1,053,(3) 1 45,706 51,\) lS 
I%S 1 3,152,269 : 1,~07,R19 5Q,6ïl 39,81)5 
1969 '1 4,076.SS2 l, 1,5S~,61S 1 75,Z05 75,978 
1970 1 ___ JI~~,S22 ; ____ ~,Z50.597 L_, _ 6~"S~ _____ 1l~.~-i9 j 

Table 3. Based on data of completed buildings which were auth9rized in ndvance 
by the government occording to the various urban development plans and were duly 
inspected and approved by authorities concerned. 

J 

The development dur}ng the lasffïve years has followed two paths: rationalization 

of troditional bu i Iding methods and industria Iization ~ \ There is a fundamental dif-

ference between the effects of these two lines of development. As long as the trad-

itional methods ore the sorne and the basis for the entire pro cess on the who!e rerrqins 

unchanged, it is oniy possible to rctionalize up ta a certain limit. But in order to 

me et the enormous growing demand for buildings of 011 kinds it is necessary to i;"\dus-

trialize the production of building and therefore the basic principles of production 

wi Il have to be changed • 

'k Table taken from: 

The Industry of Free China (Tai';"'an), Vo.l~me 35, No. ~, 1971, p. 199. 
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Resour~es and Materials for ~uilding: 

The building mOierials sU1ply is fair Iy sotisfactory, rarticularly os regards to cement 

'and cement proGucts. Cement is in good supply, 3,000,000 ta 4,400,000 mc:tric tons 

b~ing ovailab le annuolly. Fair quantities of asbestos-cement roofing sheets, standard 

size 6 ft. x 2ft. 4 in. (1.80 x 0.75 m.) are produced and used -Ioca! Iy. Cement roof. and. 

floor tiles are 0150 ava'iloble locally a~d in sufficient quantities to supply domE.stic .. 

needs. Standard sÎze 16 in. x 8 in. x 8 in. concretepbloc~s are very populcr ln 

buildings. 

Adequ'ate ,supplies of machine-made bricks are produced in the mai~ ctties ,_ Hand-madc 

bricks ore 0150 produced in rural arecs in small kilns • . . 
Aluminum roofing sheets are Iocally produced at the rate of about 11,000 metric tons 

per year and steel products (structural secti.ons and'corrugat!=d sheets, etc,) at the rate 

~f 140,000 metric tons per year. 

Most of the timber cornes from mi~ed Forest areas, "the' mojority of the varieties being 

cedors, hemlocks and Mongolian oaks. The coniferous (orest of Taiwan is among the 

. , 
best stands or timber in rhe world. Timber production $uch as tumber be ing ot the rate 

3' 2 
of 550,000 m yearly, plywood ~eing ot 140,000,000 m con be expected'to piovide 

a stablè source on which a large-seale industry might be bosed 0 

----Bagasse boards, made From sugar facrory WQste fjbers, ar,e in comsiderable popular 

. demand and are wide/y used for linings and ceilings.* 

*Sources obtoined frofTl th~ Monthly B'JI ":~tin of Statistics of U~ited Nafiol1s and 
"T'=!iwan Econ::-mic, Statistic~" by the Overcll Planning Division cf, the Council 
for In\ernational Economie CooPeration and Development, Toipei, 1970, p.p. 86,92,94. 
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3-.2. Transportation: 
, ) 

ln Taiwan, tro~s&:'tation is indeed ~ critical port of the technalqgy posing mony , 
, . 

unanswered prob lems. 

highways p 

Highway physical capacities have been approised, redesigned and deyeJoped sjnc~ , , 
1 

'1966. As far as incfustrialize~ buildings, cre concerned, new désign considerat1ons 

should b e given to highway movements which mey grow substantially and ~ng about . - . 
a serious restriction on the movemÊmt of heavy industrialized building units'. 

The densest mileqge of highly improved roads is located 'in the most populated' west 

-
flot lands of the island. J 

rai Iways 
.;} 

The railroods ?o not cover the island so complefely os highwoys. There ore two main 

line5 - the west coast line <?I)d the east coast Ji~e. The former reaches from Tcipe; 

, ' 

49 

through Taichung to Kaohsiung, and the latfer runs From l1ualein J(located in the middJe ' . , 
'" \ ' 

of the east coa,st) ta Taitung (in the southeas't coast of Taiwan). These t~o lines ore 

the major links of rqi 1 transportdtion which con make ~it po'ssible to have the diStribution 
...,. 

of building modules over long distances From c~ntrol plants .. 

waterways and airways 

Waterways are ph)'sica lIy not availab I(j! for the distribution of building modules. Air-

ways ore neither economic nor feasible in short or long distance lift and delivery Qf 

builqing modules. 

1 .·r 
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, 

~ , , 

ù , 
~\ 

. ~ 

" Table 3.2. shows the distribution ~f inte~-city trcrFf,is, of rai/ways and highways From , 

, 

. 
1965 to ,1'969. ~ 

'" 

; 

Table 3.2. Ton-Ki lometers (unïr: 1,000) 
Rai /way~ '\ Highways 

. 
'\l, , 

" 1965 2L 415;428 608,177 
. ,. 

1966 2,435, W9 715/514 
. . 

1967 2,542,2.94 783,716 
196f3 2,709,618 988/757 '), 

1969 2,612;892 1, 169,J 79 

(] 

1 , 

. 

.! , 
l' 

, 
, 1 

. . 

~SOUTees From lIïai~an E~cinomie Statfstic~1I by the Overa/l Planning Division o~ the 
Couneil for International EconolJ1ic Cooper;otion and Developrnenr, Taipei, Taiwan, 
'1970, p.p. 109. 111. . 
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B. DESIGN APPROASH: ./ .p 

1. .Industrio 1 ized Construction Method: 

• As mentioned previously (see the'introduction, page 8), the programme of the pro-
" 

longaiion of cdmpulsory education from six to nrne years, ,~nd the ever-in,creasing grov..th 

in population of scheol age in Taiwan, have brought about an ,urgent and massive demand 

for school buildi~:! facilities. tese dernands con not be en~ire'y met by trod'itiona', - , . 

construction meth~s. They are n~ither fCist nor 9conomic, enou~. 
A solution to this dilemma is the use of a system of industrializ:e~ structûres. In this study, 

;\ 

<1" ~hernative types of' con~truction methods and the use of alternptrve materials has been 8ivcIî 

. 

• !. 

due consideration. Steel and timber+ althougb both CIre entirely satisf~ctory materials for 
l ' , 

use in.prefabricatel systems, are considered not to be used. St'eel has to be lmported a~ fdr 

as massive needs pre concerned, and it is both expenslve and requiring forelgn e?<change 
, 

for its purchase. Apart From this diffic~lty the life of steel structures in the sea coast' areas 

~ G ' 
of Taiwan has obviously r;rtade steel unsuitable for prefobricatioll of structures like the type 

requiréd in school, but there are certain difficulties in the us~of timber in Taiwan. Although 
• J ~ JI 

there are large natural, resources of timber (see part A, sec'. 3.1 ), ,the massive exploitation 

.. 
and processing of this timber resource canr>ot be achieved due to .the law fo~ the protection 

of s;i1 Flow. Considering the cli[Tlatic nature of Taiwan, tehnite attacks ~nd other for~s of 

destructive forces suçb os rainfall and typhoon (see part A, sec. 2.3) which are pre-. \ 

valent, timber has very short life. \t is, therefore, unwise to depend 'On timb'er as a mo'ter-. 
• 1 

ial for prefabrication on a large scare of building production. It is realfzed that the pr~ss-
'( . .... " 

ures of population, especially in Taiwan with the highest density of population in the world, 
) 

or~ caus; ,ng land s~o::a ile: éonseq uenl ~ y mosl ney, bu; 1 d; ng des; gn are 0: mu 1 1; -, lor; ed 

~ign. Scho"èl buifdlngs are no exc,epttOn to this general trend and multl-storied schools , 

"'- " ~ are to be found in urban areas. The greater the population dehsity 1 it seems, the higher 

J 

.. -
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the school buildings rise. Consideration mus ta' $ 0 be given to the disastrbus $eismic 

disturbance in "hoosing mcterial for sC100i buildings under these circumstonces. ThE:reforc, 
\ 

if 'is the writer's opinion thai' The reinforced preccst members arc the ideal materiol [or 

the factory productio~ of school bui I?ings. They are durable, strong and con be produced ot fa i r 

c~st. Cement is produced in large ~uant1ty annually and has been one of the major i1er.ls of 

exports (see part A, sec. 3.1 ). Cement factories are spreading over the whole island 

of Taiwan. This is the advantage of estcblishing either the temporary or permanent plants to 

produce the system components as for,cs the economical aspects <;If transpotation are ,:oncernt-3 

(see part A, sec. 3.2). Due to transportation conditions, ail system conîponenti should be 

designed in such dime~ions as they ccn be easily transported by rood, roi 1 or woterways, 

according to local transportation ("egulctions. 

2. ClimaHc CZontrol: 

( 1·) Orientation: 

a. 1 n response to, solor over-heat: , , 

'The normal methods of sun control will not be completely effective unless the buildtnss 

are correctly oriented. The followjl'lg figuires B.I, 8.2 and B.3 indicote the good 

orientations in three local oreas in Toiwan. 

.. 

B. Toipei Area B. 2--Taichung Area B. 3 Kaohsiung'A:-c~ 
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b. In response to the dirediGn of air movement:. 

As far as the building orientation is concerned, consideration should 0150. be 

given to the direction and velocity of air movement outdoQrs. Every local-ïty has its 

own characteristic wind blowshowing the average velocity and direction of prevai ling 

breezes month by month throughout the year. Therefore, the bui Iding shou/d be oriented 

. . 
so that the in/et opel"lings of building will face the prevailing breezes (see part A, sec. 

2.3 ). 

( 2 ) Venti lotion: 

Tb obtain efficient natural venti lationwithin a building, if is necessary that inlet openings 

and outlet openings of wells have approximately the same area. Rooms having windows 

on two exposures (preferably opposed sides ) wi Il have far better venti lation thon those 
è 

having w~.ndows on a singleexposLJre. If prevailing breezes blow at right angles to build-

ing wells .ventilation will be better thon in buildin,gs having their window wells placed at 

a; acu~te angle to prevai/ing winds.' Where v.:i~ws,are built into one wall only, certain 

air inlets should oe provided at a low level in the oppoite wall. 
L . 

( 3 ) Shading: 

As to thermal comfort, one of the most effective methods of solar control is to provide 

\ 
shading devices at the building openings to obstruct the direct sun1s rays and prevent ' 

uncomfortable glare From the direct rays of the sun. Fig)Jrès B.4, B.5, and B.6 indicote 
. \ 

three different latitude angles for three major localities in Taiwan, and recommend the 

eflgcrate type of sho.ding device to be adopted. 

( 4) Rain and Typhoon: 

a. Should high level louve~d shutters not be provided at window wells, the centrally 

pivoted swing sash ~uld be preferred(' for it is unlikely that this type of windowowi" need 
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F- B.4 * Igure Chort on Design of Shading Deviee for Tc~pei Arec. 

<1.. ~;;~~ !n1;:'~û.~;;-; !:J,Al 
.. .:t 1 r il .. ' "'~40I' ,;;, • .:::; co: .. ,... 1 H. "" ;'1'1' (S iF. _ Aot 

r.;( .. u!.t~:i(";f~Z"":' 

?:- :r.;i.1".;'-:~!--::'z.!,Ç ;-\~~11·~e) 
.. !_L .. ~ J,,1rl~...z: c .. ,tc:.TllLIt,. \ri&.:) _ O_"CIl 1 .... cu 

B z.:.~~.,~:-~~Q 
,"'li'I .. 4l. Jo •• ;: .... - ••• 1(-_ PI...l" 

c Qf:H:.'1lit.ï.!!Q 
'~r.Qoj."' ....... \\).~.1.l,,"" 
Of, ... '.&..Iol.. 1;' ....... .. 

. -
* The f6110wing three chorts B.4, B.5 t and 8.6 taken From: 

"Solar Control and Shading Devic~s in Taiwan", by S. Y. Lin, published in 
"Architecture and Planning Bimonthly", March, 1969, Taipei, Taiwan, p.p. 64,65, 67. 

" 
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Figure B. 5 Chart on Design of Shading DevÎce for Taichung Area. 
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B. 6 Chart on Design of Shading Deviee for Kaohsiung Area. 
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to be completely closed in heavy roin, and it has the additio(lal advantage that it con 

oct bs a sun shading device. d 

b. Although the school is off during the time of typhoon storm, serious engineering cùnsid-

eration still has to be given to the design of window cO!;lstruction to prevent the damage 

which is mostly caused by the storm rain generated by the typhoon. 

3. Seismic Forces: 

( 1 ) Resisting elements of bui lding to the seismic forces shall be moment resisting frames 

or shear walls or a combination of both. 

, 
( 2 ) As to the configuration of a structure, symmetry in plan is very desirable. Unusual 

shaped plans resuft in highstress .concentration areas and must be specifically designed 

for. Structural elements must be tied together to moke them respond to earthquake 

motion us a uni;, or struèfüréfl" 'Separations moy be required. 

( 3 ) fv\ost building moterials are adoptable to use as resisting elements. Brittle moteria Is 

must be avoided. Ducti'e materiafs are mo~ble. * 

4. Soil investigation: 

Two actions must be fulfilled prior to the ground-break for the bui Iding construction: 

( 1 ) Preliminary investigation for site selection. 

( 2 ) Final investigation of soil after structure is. o"'iented at the site. 

SUMfvV\RY: 

To further explain the concept of this design approach, the afchitecturol presentation 

will follow in part C. 

* These three recommendatioris taken From: Il Aseismic Design Concept 1\ writen by 
Harold P. King, C.E.C.i Benioff, Stemmann, King; Sherman Oaks, CalHornia, 1965. 

1 

1 
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NPTE: The architectural solution presented in 
the following drawings is an application 
of the recommended design approach 
for the Taipei area only; solutions for 

. the other two major""ëii=eas should varY 
as to meet local conditions. 
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