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Chapter 2: CONTENTS OF THE PROJECT
2-1 Basic Concept of the Project

2-1-1  Overall Goal and Project Purpose

Since the 1990's, when the population inflow from rural areas to urban areas began
“along with the introduction of the market cconomy, urban arcas like Ulan Bator,
Orkhon and Darkhan-Uul Provinces (target arcas of the Project) have scen an
explosive increase in population growth. The capacity ol existing schools in those
areas is foo limited to accommodate Lhe large growing numbers of students, so
classroom shortages have become a serious problem in most urban schools. In
addition, the Govel*nfnent of Mongolia has been p]arining fo lower entering age at the
primary level from 8 to 7, and eventually to .6 years old, which will lead to the severer
classroom shortages. As a result, many schools, in dealing with these shortages, have
had to adopt a rnultlple shift Lcachmg sy%lem as well as to use ancillary academic
rooms as general classrooms. | '

In order to better the situation, the Government formuldted its “Mongolia Education
_ Sector Stxategy 2000~ 2005” in 1999 as a medium-term education development plan o
focus m’éinl.y on alleviéting facility shortages. Also, the revised “Bueation Law”, in
1998 stipulatés' that 20% of the nation’s budget _should be appropriated for the
education sector, I-Io'v_vever, utilities (fucl, electricity, etc) and teachers’ salaries
consume approximately 80% of the budget, and it is difficult for the Government of
Mongolia to expand or improve educational facilitios by its own effort.

The number of stud_ents in public'pri_mary schools and secondary sdhools has risen
significantly during the 5;year period from 1997 to 2001. Orkhon Province shows a
marked increase of 35% _{'rom' 15,5-]'7 to 20,995, _while Darkhan-Uul Province has had
an increase of 20% from 17;773 to 21,368. Only one school was constructed in Orkhon
~ Province during the same period, Phe schools in the urban aveas of both Provinces
have primarily accommo.dated the SWeIling population of students by increasing the
number of shifts, Worséningﬁ the dver.crowded comﬁtions of each school.

In light of such circumstances, the overall goal of the Project is to alleviate the shortage
bf education fa.cilities in both Provinees. The Project purpose is to ease the
IOV(’I‘('IOWLled classwoms at all Project schools, thereby creating a more comfortable
lcarmng enwronmeni As dn tndxcatm the number of students per classroom is used,

' and itis expect,ed to achlovo less Lhan 72 students per CldSSl oom in 2005, which means

less Lhan 36 studcnlq p(31 cldsm oom under double-shift.



2-1-2  Qutline of the Pro;ect

In order to d(‘th'VO the ahave- montloneci goal the Project will be implemented at ten
schools, seven qchoom in Olkhon vamco and throe qchools, in Ddrkhan vamce In
the Project, the financial d&.blstdnﬂe w1li be pmvlded for the, Lonstrucuon 01 ]17.
clas&nooms as well as teachers’ moms and toilets, and for tho pmcurement ol basic

o educatlonai furniture, odu('amonal equlpment and thc maintenance tool.



2-2 Basic Deéign of the Requested Japanese Assistance

221

Design Policiy

E 2.2-1-1 Bésic .Principlés of the Project

(1) Selectlon of Project Schools for Analysm in Japan :

: -'l he Government of Mongoha ougmally wquested that Lhe (;ovornmenL of Japan build

a total of flfteen schools undel Japans Grant Aid PrOJu,f of wh](h ﬁve schools are in

' D«ukhan Uul Province and ten are in O:khon vamu,

'Those 15 schoois selected by

the two Provmces dnd reasons for the selectlon are qhown in Table l

T ':I.‘abie 1

Initial Lis_t of Roquested Schools

Name of Province |  ° Name of School Reason for Reque‘;t '
' "I No. 4 school - - _Overcrowdod-
L | No. 9 séhool =~~~ Overcrowded
Darkhan-Uul No. 11 school - Over-aged
SR Jiguur Complex’ (No 16) Overerowded .~
No. 18 school ' Overcrowded
No. 8 school - Overcrowded
No. 4 school Overcrowded
No. 5 school - - ‘Overcrowded/Deterioration
- | No. 7 school Overcrowded '
S0 ] No. 10 school Overcrowded
Orkhon - e : —
Co No. 11 school = Over-aged

New school (No. 15)

No school in the area

New school (No, 16)

No school in the area

' New school (No. 17) -

No school in the area

- [ New school '(N'o; 18) -

No school in the area - -

; Prtor to conductmg Slt,e survcys of the al)ove llsted s(‘hooi sm,s Ddrkhan Uul Provmce
: requested that School No 18 be repldced waLh School No 0d3, and Olkhon Province
' "requested Lhdl. School No. 4 and No.10 be replaced w1th bchool No 2 and No 6. Then

' durlng the bn‘e surveys m Orkhon Prownoe it was found by the Study Team that

'housmg Lonstructlon had not yeL started in D1stnci 7 wiuch contams one of the newly :

"__"completmn date (flqcal yuar) of tho Prc)]ect
B remstdted back onto the Requcst Llsl mstead of School No lo

. 'planned schoots (%hool No.15), and iurtherrnore would not be famshed by the targ,ctcd

I‘or ths reason bchool No4 was
-The fmdhzed flfteen




school sites are listed 1n Table 2.

- Table 2

Final List of Requested Schools

Selécted Sehool for analyses

Prohlsm explained from Mongolian sids

(Final Requested Sites)

No.4 school

Over-aged building :
Not enough capacity for lhe numbm of studems in the

8 school district
£ Over-aged building .
::? No.9 school Being overcrowded in the near future
- _ _ Classroom size is smaller than the standard (ovelclmvded)
g No. 11 school The construction of dormitory is planned fm students who
H ' o live too far to walk to school :
= - Jiguur Complex Over-aged building
-~ (No.16) Being overcrowded aion&thh the population increase
-S L o No school exist for secon(larv education program (too far to
Od. 3 school - existing schools) . o
' o Non standardized classroom - -
No.2 school Overcrowded by population inerease
No.8 school Overcrowded population increase
3 No4 school Being overcrowded in the near future
o . Complex school '
'g No.5 school Overcrowded_
& No.§ school Overcrowded - L o
g No.7 school Oversrqwded _by‘ popuistxpn increase a_sd special &
= : _ vocational education program . : n
3 No. 11 school Overcrowded by population increase

No.16 school

No school exists in the area (too far to existing schools)

‘No. 17 school -

No school exist in the area (ioo far io existing schools)

- No.18 schpol :

No school exist in the area (too far to existing schools)

Since any DlObleS ('ould not- be found in 1) land ownership,- 2) overiap w1Lh other )

projects, 3) 'u,csss\lnhty o the sites, 4) Lh{, size and LhL ny of the tand for consfructmn '

and 5) security from natural dlsaster the requested ﬁ{teen schools were hnally a

1eg'nded as the objects “of further analysls " The (zovernment of Mongoha also '

requested the same baslc oducatmnd] equipment rmd ['urm(.ure as in Phase I.

(2) .Exist.ihg Problems at Project Sites

The existing problems at project schools can be sdmmar_ized as fol lowsi_' :

D Multnple Sluit (‘ldssos (Over( rowdmgs in the classrooms)

lhe sdmul

Due to the shor Lage of classrooms, the schools are forced to use Lhe e,xlstlng

classmoms in mulnplo sh\ft, system to dccommodato all of th c]dsses bemg, held in

T




@ Areas with Highest Population Increase Rate Without Schools
Although the population tends to increase in the new Gel areas, there arve no
schools in the areas, so students have to walk long distances to go o existing

schools.

'@ Problems Regarding School Facilities
.’[‘he following conditioné were listed in the re'quest by the Government of Mongolia,
Based on the results of the 'sit('z. survey, the conditions which were regarded as
appropriate were taken into consideration for determining thé number of existing
_.claqsrooms : - |
1) Stdlnhty of lxisting Bm]dmg
%me echoolb bulldmgq are Loo old and dangel ous in dangm of tang down.
“As a requit of the site survoy and th(, analysns except for School No.4 in -
_ Darkhan Uul whero some ])dlts of the mdln structures have Lollapeed and are
7 serlously damaged and stables being used as a (,ldss,room the existing
L bmldmgs can be regarded as coni,muously usable,
2) Use of Other Buﬂdmgs as C}assrooms L
. Some of the proposed ‘schools have converted other bulldmg& constructed
' 'prevmusly for purposes other than educanon into use as classri oomq in order to
meet the urgent needs to dccommoddt(, the 1ncr(,abmg numb(,r 0[' school-age
) ch_lldren However it is reported that these classrooms are uncomfortdhle to
Cwse L | |
School No.11 (Darkhan Uul) has classrooms whose ﬂoor area is smaller 1han '
the Stdnddld which requlros mom tmchers for the same number of sLudean
3 Howevor it 1s Judged that Lhese classmoms are S‘I,lll usable. On the other hand,
Od3 Schoo] in Darkhan Uul Provm{:e has claserooms with center columns in the
o mlddle of the room, whlch obstruct the students' view of the bldckb()al ds, so
e Lhey should not b(, counted as ox1st1ng cldssrooms _
3) Use of Classrooms dt the sacnfu e of classrooms for Specml T* ducation
" School No. 7 (Orkhon) 8 the only schooi in the Provmcc that, otterc; vocatlonal
: tmuung and Spemal educdtlon for t,lu, hamhcapped chlldren Thv problem is
that bocausc of Lhe classroom shortages both of these classeq cannot be

- conducted adequabely.1 in their o_wn classrooms. These cidssroom_s for

o1 ThP classoq f'or handlcapped chlldren are f'orced to douhle Wlth othu classes in "Shlfts, while Lhe
. voratlonal classes can only be held every other day ' :



4)

vocational and special education should be treated in the same way as ordinary
classrooms undor_double-.shift. In addition, the oducaﬁonal cquipment and
material for those vocational special education cannot be shared with ordinary
classrooms. '

Classrooms as Dormitories _

School No.11 (Darkhan-Uul) is in a remole area, 'md more than half of all the
students come to school from great dlstancoq even duzmg the severc winter and

early spring. In order to improve this situation, the Darkhan- Uul [)rDVlI]Clal

* office plans to utilize six out of ten clascnooms on the @econd floor as dm mitories

for those students coming from far away._ From the v1owp01nt of providing

: equal op'portu'nity for students who have limited access to basic education due

to the living locations far flom schools, this plan is meamngful and agrees with

the principle of the promotlon of compulbory educatlon

(3) Calcuiauon of Number of Classrooms to be Constructed

~ From site sur vny r(,a,ults the requests wmo deemod appropnate and approved, except

for the ovorcrowded classrooms and over- aged schiool buxldmgs in some schools The

seale of the P10]ect will be delormmed on the basis of the amount, of (,hssroom

' shortagos exmmng at the 15 propo&,ed schools

DBasic Pollcy

Baqed on the resu]ts of the site survey, thv basxc prmmplbs for determmmg tho .

number of classroom shortqgo are set up as follows

a) Dauble-ghift

b

The estimate of classroom shormbes wﬂl be hased on lhe dcssumptmn that
schools conduct doublo sh:ﬁ, classes

Sechool Dl‘si,riot 8

. Bach Province, Soum and Bag sotb up its own apprommfite cat(,hment areaq for

school districts. Basically, studontq are supposed to go to qchoois in thur own
districts. Allhough this gmddnce is followed compambiy woll at. the prlmary B
level, there are many sludents at the Secondary IE,VEI who do not follow lhls
guidance and go to schools outside their rosulcnt districts. o

Tn this Pro;e(’ school dlstrlcts arc established in both Darkhan Uul and :
Orkhon Provinces. Usua]iy, a school (hsmcs; and a Bag (local governmonb |

administrative unit) coincide; however, they do noL_m the urban arcas with



rapid population growth (such as School No.16 in Darkhan-Uul and School No.4,

5, and 11 in Orkhon). In this Study, through the interview with principals and

government officials at the Provincial and Bag level, the following school

districts are confirmed, as shown in Table 3.

Table 3

School Disirict of Requested Schools

. Name of -

. School Distriet

Sehool T goum Bag Remarks
No.4 school | Darkhan Part of No. 1, and No.2 and No.
= . 3, . . ~ _
;.3 No. 9 school | Darkhan No. 11, No, i2
g | No. 11 schoel | Horgon No. 3
ﬂ; Jiguur Darkhan No.8, a part of No. 1, a part of The .‘.scho.ul djst,r'icl,é of Nos.1, 15 and 18
=| complex No. 4, a part of No. 5, a par‘t of | , )
Al (No. 16) - No. 7 . Sclaools are overlapped one another.
Od. 3 school | Darkhan Mangeruto in No. 156 g
No. 2 school | BayonUnduul | Govil | _
No. 3 school | BayonUnduul | S8aganeyonot, Naran, Shand, [ Shand Bag will be the school district of
LR co oo | Rasyant . ' No. 17 (new school). '
No. 4 school | BayonUnduul | Zest, Hurenburag No. 4 school is established as the
I MR IR complex school wuh Nos.6, 10 and 13
o wientl : - | Schools.
No. 5 school . | BayonUnduul | Burenbust, Orterbrag, Burag . | The school district is overlapped with
- B : S the school district of No. I1 school,
Burag Bag will be the school district of
[ = N No.16 school (new school).
g No. 6 school BayonUnduul | Zest. No. 6 school is established as the
3 ST IR complex school with Nos. 4, 10 and ]'3
5 S R _ Schools.
- | Nao. 7 school | BayonUnduul | Denzi - : S
No. 11 school | BayonUnduul | A part of No. 5 Apartment | The school district is overlapped with
S I (BurenbusL, Orterbrag), Burag the districts of Nos. 5 13 Schools. Burag
S o Bag will be the school district of No. 16
S : L o schoal {new school).
No. 16 BayonUnduul | Burag Students in Burag Bag attend Nos.5 and
. school = : o 11 schools.
No. 17 BayonUnduul | Shando Students in Shand Bag attend No.3
- school : L T . school.
No. 18 BayonUnduul | A part of Byansagan Students in Byansagan Bag go to
school - ' ' : schools at the centre of Orkhon.

c) arget Ymr of the Project '

__ Assummg that Pm]ect 1mplementauon begms in 2003 dnd Pm]ect construction

is carrled out in two stageb for two years the complcuon year of 1hc Pr()]nct is

| 'ebumated to be 2005,

"hus, the Project scale should be del.ermmed based on




)

the estimate of the number of enrollments in 2005 and the capacity of the
existing classrooms. The projection of enrollment in 2005 is based on the latest

population statistics in 2000,

Number of Students per Classroom

According to the 'Standards' the number of students per c]assrooin_is stipulatéd
as 30 for Grade 1 and 35 1’01 (he dbmre Grade 2. However, the average number
of students per clase in Darkhan Uul Province is 34.96, and in Orkhon Province
34.90 (Table 4). No.16 School in Darkhan-Uul Province is the only schools
where the number of students per classroom i is above 10, ‘

'iakmg all into ronqldea ation, there ale to ]Je 36 sLudean per class in

‘Docause ail ihe schools in both Provmccs have 2 seater Lype deeks

As for Grade 1 which hdS 30 qtudents per cldsqloom in the ‘btandards 1t is

dliﬁcult to m(‘ludc, it in i,h(* pohcy w1Lh0uL any drbltraly prmcu)le 0[' pre-

. acc‘mdance wnh the 'Standards’ and puasent enrollment situation at the Pm}(,(,tA _

"schools. The number of sLudents in a cldssroom shou]d be an even numbm B

: _(loczdmg the numher of Gl ade 1 studentq Smce 1t depends on each year which .

glades oceupy Lh(, new bulldmg% it is diifu,ult to know the actuai number of

: ciasseh for Grdde 1. There{'ore Lhe number of qtudentfs pm,r ddssroom 15 36 for

all the grdd_es.

Table# Nurber of students per dlassroom and area per studert.

D4 | D9 D16 | Dad | ttd | 02 | 03 | 04 ] 08 | 06 | 07 | O

rurber of seat 488 833  {oe2 B4 2447 204 1047 1200 qam] . 200 30| 416

rurber of classrooq - 14 |/ M 2 D 14 - 0 33 83 .. 6 0 14 213

143

totd areacf dlassr{  673.7| 194d|  1248| 1021 3678 6742 14025 19008 19008 480, 7809 7185

783.45

avarage

[Stiderts per classrl 3486|2075 | 4085| 2000| BAH| B14| M| 3704 BoA| Bi7| s 2RO

34.90

area per student 138 161 118| - 160} 138} 171 134] 182 1561 2100 1957 1.73] -

157

* 1 1&:}10(_)1 is not inchuded boeause their dassiomis smaller than Standmd 8%

e) Lowerlng Lhe Slm ting School Age and Changmg tht, S(-hool Year System

In Mongaha the relorms of 'I‘du('atlondi Laws” have been exammed ’I‘he
contents of the re[orms are; a) (,hang(, the curront ]0 year prlmary and
b(,COIlddI‘y schaol syblem (4 4-2 years) to a 12-year school system - -3- 3 ycm‘s)

and b) lower the current, school starting age from 8 to 6.~ The reform will be



. proposed within this fiscal year, and the larget year of the start of

implementation is 2004.

The calculation of the number of students for the Project. is based on the

. assumption that the starting age of 7 for primary schools would be fully in place

in both Provinces by 2004.

The details for introducing the school startmg age of 6, and the shifting of the

school year system to 6-3-3 years, has not yet been estal)hshod. Thus,

~ measures for the introduction of the scheol starting age of 6 and the 6-3-3 school

- year system shall not be included for the Project.

_ (J]assrooms for Secondary Education (Grados 9 and iO)

IFor the sLudean who desuc 0 ente1 a hlgher school l(,vcl after they complcle
Gradc 8, they can seloct 10+ year sysiom schools in occordance with their nceds

rcgdrdless of school district.

- Out of the flfteen }equested schools for the Pso]oct Schools No 9 and No 16

(I)arkhan Uul), and Schaal No 2 3 4, 7 (Olkhon) are Lhe 10 year system

_ schools Those schools offer vocauonal education courscs andlm spccml section

such 1s scrence mathemahcs and forelgn languages with thelr own cur rlculum

In Phase { of Lhe Pro]cct the number of classrooms for secondary educatlon'

- (Grade 9 an(l 10) in the. 10 year school system was sot at 10% of the botal

'numl)er of classrooms ACross the schoois However due to the variety of the |
g currrculum in each school in Lho Phase H of” the PIOJeCt the calculamon of the

'numbsr of nocessary classrooms for each school will be based on either data

. 'regardmg the number of studcnts du11ng the past five years or the estimated

_g_)

y number of sLudonts in tho scllool drstmct

Maxnnum number of P10]ect leisswoms

- '[‘he "Stdndards" strpulaic that the maxim wm numbor of ardinary classrooms is

33 per school However in order to roflect the roallty of the mcreaso in the

- numbcr of students, Mmlstry of bucnce TochnolOEy, L(lucauon and Cultmo :

: (heremafler referrod to as “MOS'[‘!* ") and both Provinces are wrllmg to permit

larger scale schools that have moro Lhan 53 classrooms

' bchool No (Orkhon) wlnch has Lhe hlgll(}Sl‘ population 1ncrease raLe in the

_ Provmce 'is oxpected to have more than 33 classrooms (46 classrooms) Bug,

even if a new school (School No 17) is burlt in that school d;strrct lhe problom

of classroom shortages _w1ll__st1ll not have been salved. Thus after the



discussion with the Mongolian DBureau of Architectural Standards of the
Ministry of Infrastructure, it was agreed that No.3 School will hdve more than

33 classrooms in total..

@ Calculation of Classroom Shortages

The calculation for the shm tage of classrooms is shown in I* igure 1, Table 5 and ()

e

b)
c)
- 0

o)

| .' N

s}uft C]dS‘?GG will be (onducted

The rates of schoohng in a school dmtrv‘t can be (‘alculdtcd by dwldmg the
number of the chlldren who go 10 S(,h()()l in the district by the numbel of school-
age clnidren in the same b(,h()()l dlStI‘l(‘L

Increase Lrends ol the popul'mon rates in cach c;chool chstrlct (of Lhe candldaw

_ :.b(,h()()ls) can be (alcula(,ed usmg Lhe populatlon staustms

The school- age populahon m 2000 is calcuiatecl bdqed on the eslunated number_ :

of 2 to 10-years old children. It is assumed Lhat the numbpr of Grade 2 will bo_

much farger than {he other grade in 2005 bwausu [,hL dﬂ Provmces w1H be .

aclophng the regulahon of “Lhc school startmg age aL 7" in 2004 . y _
The number of siudents by grades is estunated by multlplymg 1t by c) The .

schoolﬁage populatmn in 2000 and b) growth rdte of populatmn in e,ach school

' dlstrlcr dlld a) the rate of schoohng in ‘the school dl‘-}tl‘lct

The calculat:on of the numbcr of necessary classes for each Gradf, should be
based on ‘the mdmmum number of student;s of 36 in a ddss ' '

The necossary number of cldssrooms is thc h‘llf the number of classes, as two

The number of cla‘;srooms to bo bullt by the PI‘O](..{‘t can be calculdtﬁd by

subtract,mg !he number of eubtmg classrooms from Lho number of needed -

Llassrooms caleulated in [,

-11...'



Figure 1: The Flowehart of the Caleulation
of Classroom Shortages for Kach School

of classrooms ~

of classrooms

d) The forecasted ¢) The number b) The rate of | a) The rate of
number of students of students increasing school
for each grade in 2000 X population % attendance
in 2005 : . in a school
district
H
e) The necessary nunber d) The forecasted number
of classes for esach of students for each 36
grade : grade in 2005 :
o o  — o — " ——
. - _ 1
f) The necessary number d) The sum of necessary
of classrooms number of classes for 2
: each grade
f) The necessary number f) The necessary number h) The number

of existing
classrooms




f} No of C.R.

Grade h) Existing g) No. of
Schoot Item needed (Half of | usable C.R. | lacking C.R. Remarks (Raticnare for Adjustment)
lass.
1i2|slals|le]|7]|8]s]|10]Tom class.)
Darkhan-Uul
+ From poputation chanhge of Bag in school zone, we
N ' estimate 10% of population increase
¢) |2000-2001 population 1481379200 183{204|184{ 203 (227 1728 ’
= After construction new building, we estimate
. 80%(1to4) and 80%(5-8} of students will go to the
v} [x1.1 (Gradei~8} 162|4161220{2011224; 20212231242 1880 schoo!
D-4 1 o) 21 ° 2 = Demolition of existing building is needed. Bxsting
r %0.8 (Gradel~4) 10613321 178|160| 134|121 133] 145 - - 1830 cow house is not appropriate for class rooms
x0.6 (Grade5~8)
Estimated number of -
) : 41415 11
€) ctassraom in 2005 o U R A :
= There is no large gap between No. of school-age
Co ' I . ‘ children in the school district and students
c) |2000-2001 population 1141245|1531175{183[197)1213(2165|198|198| 1882 enrollment. There is no population increase for last 5
) ' years.
) + 70% of students (Grade 9 to 10)are suppesed to go
. : : S : to this school
b) |x0.7 (Grade9~10) ~{114|245)153|175[183197|213|216|138]138( 1772
D9 | d) - 27 28 -1
a) x1.0 (Grade1~10) 114|2451153{175|183]1871213|216|138;138| 1772
" |Estimated number of - : S S
&} | ctassroom in 2005 . .4 71515161 86|66 4] 4 . 53
. . . - By comparing No. of schocl-age chindren andg
e : . ’ ' : student enroliment, it becomes twice in each
¢} |2000-20C1 population 46| 99 35 39125 3¢ 2$ 18 326 Grade(except forGrades)
] + Although population increase can be seen in 3rd Bag
‘ L o ' of Hongot Soum, its possible to cope with Dy the
. _b) %x2.0 {Grade1 ~a}. a2 1.98 .70 78 50_ 78 | 50 3§ ) 6527 above mentioned adjustment
9 ) . . . + We predict 6 of 10 small classroom will convert to
' ' T ' ' ' - ' : dormitory, 4 wili convert to rormal classroom
D-11 a} |x1.0 (Grade1~8} 921981701 78| 50| 78| 50 | 36 852 13 4 =] v
. . * The maximum No. in 4 small classroom is 20. When
Estimated number ot i ’ . N _ _ higher grade students are supposed 1o use this room,
€ classroom in 2005 3 6|2 3 2 3 2 ) 1 22 17 classrooms (9classes) are accomodated to new
; : building
| Adjusted No.of Classroom E . .
when using 4 small 3| 6|23 ]|3|41312 26
‘|ctasrooms : :
e ) ] ) N » School zone in old city is not so clear, so we will use
ot : . the No. of schocl-age children in Bag4,5,6,7 .8, 30%
¢) {2000-2001 population 379{712 3§2 4341397 (516|538 508 3847 enroliment increase ars predicted in 2005 frarm
ST recent enrollment
. ) ] . + School zone of No1, 15,16,18 are overlapped in oid
- ' ' el ' city. in this schaol, proportion of student from old city
b) 1x1.3 (Gradet~8) 49219281470 |564|516{670 70.0 657 4997 . is 30% {1 10 4) and 25% (5 08). 5 year average wil
D-18 | 4) ' 27 o8 " be used for Grade 9 to 10
o) 2025 (Grades~8) 10515171185 186|120]167] 175} 164] 140| 168| 1765
5 year average(9 - 10}
Estimated number of .
&) classroom in 2005 S$18151814:5]58 5_ 415 53
L : - By comparing No. of school-age chindren and
¢} |2000-2001 poputation . | 71 {136 63 | 57 {66 | 63 | 96 | o6 653 o uden enroliment, it becomes 1.2 times in each
o e f PR DU - i . - .Fro'm the gap between estimated enrollment and .. ..
. . . - enrciiment in Bag, more than 30% (1 to 4} and less
b) |x1.2 (Gradei~g)} 851163} 75 | 68 | 7@ | 81 [115{115 781 than 60% (5 to8) of students are supposed to go to
) T : - this school
-|D-0d3| d) 8 0 s _ this schoo
: . T . A L + Bxsing building s not deemed as appropriate for
a) |x0.5 {Gradei~8) . {42 | 81|37 |34] 3940|5757 387 clagsroom
Estimated numbper of - - ' o] _ .
€) classroom in 2005 2 3 ' ! 2 2 2 2 16
Darkhan-Uu! Tota) 96 58 a8

(Note) b) : Population increase rate of school-age children from 2000 to 2005.

a}  Rate of school-age children whe go to school in their schao! district

(1) swooisse) jo tequiny Alesseoap Jo UalenoEeD § ojge]



Grade # No of C.R. n) Exisiing g)_No. of
S chocl ttern heeded (Half of | usable C.R. |lacking C.R. Remarks (Rationare for Adiustment)
1{2]a3la|sle]7|{8]|s{10]Total class) '
[0rkhen
= Considering population increase, multiply school-age
¢)|School aged population | 4B | 68| 35]|50{39 |54 54| 78| 721711 569 children by 1.3 { Grade 1 to 8)
~ Aitough enroltment tend to be larger than school-age
b)[x1.3 {Grade1~8) g2jeef45 16550 707010172 71| 624 13 childrer, its possible to cope with by above adjustment
o219 ' '(“k:ta . 9 4 - impossible to implement 2nd shift in one each
a){x1.0 {Grade1~10) 62|88l 45]85i50]| 70 70 {101} 72| 71 | eca | single shift) class{Gradet 0 4) due to long hour class operation by
oAl Asoaren
. « One standard classicom for special education is secured.
f
g Szzgzlerg ::_'u;?; © z{3]2|2|2|2|23]|2]2:2 22 4 smali classroom will be used for non-formal education
_ - Considering population increase in school district, multiply
c} | 2000-2001 population 25014841 213|257 261|272 2871261384348 3017 current population by 1.3 i
] : _ = After construction of new building, we estimate 70%{5t08)
b)|x1.3 { Grade1~10) 425|629 27713341339 3523 373{ 33914991452 3920 ) and 50% (9-10) of students will go to the schooi
C-3ld . 45 29 16
%0.7 (Grades~8) -
£261(2371250|226| 3023
a) 0.5 {Grade9~10) - 325|629[ 277|334} 2371247
i ed ber of ’
o [Cumated numberel  qoj1e| s 0| 7|78 |7 | 7|7 8
- Population increase cannoct be seen in community
¢) |2003-2001 poputation 1721187189214 762
. . = From enrcilment data, 100 students enter to Grade 1 from
_ py [Plus 100 (Grades~8) | 2721287} 289§ 314| 194|183 1539 . other school districts every year. Add 100 to schoo! aged
04 |a 5 year average(® - 10) 23 29 " children to Grade 5 to 8 .

- « There are 4 converted normal classrooms from special
a)[x1.¢ (1~8%) 272|287] 28913141 194]183| 1539 classtoom, we premise 29 as normal classroom
Estimated number of : o !

e classroom in 2005 - 8.8 °°® € 6 16
. : - : = The schoc| ditricts of NoS & 10 is overlapped, students
¢} |2000-2001 population | . }2091393) 223 2371227 243| 248|292 2072 ~who live in No.5 area can be accomodated to both schooi
b : . - Students (5 to 8) from other school districts go to this
o- b)|x1.2 {Grade5~8) . 208]3583] 223 237 2721291297350 2272 . school, so multiply No. of student by 1.2 (5 to 8}
d) - - 42 40 2
5811 |x1.0 (Grager~8) - - : .
a) 2001393 223|237 272|201 2973501284 273] 2829
S year average(9 + 10) :
Estimated of '
&) |oomated pumher of. s|{11|7|7]8{9|alwc]e]|s]| s
] - = Large population increase cannot be seen in Bag as school
¢} |2000-2001 population . - 90 |189] 82 [111]116| 122} 118 123]. 851 district
i : = A half of the school aged children (5 to 8 in community
oL by |05 (Grades~3) _ 90 [i89| 82 [111] 58| 61| 89 | &1 711 _ are supposed 1o go to Nod school
a)]x1.0 (Gradel1~8) 80 (189) 82 |111} 58 [ &1 { 69 ] 61 S 7.
: Estimated number of
- &) classroom in. 2005 S{efp3|4)2|21272 24
] ) = Considering population increase in schoci zone, mustiply
c) [2000-2001 population - 57 1127|8338 62| 73175 68 553 No, of school-age children by 1.3 { Grade 1 to 8)
. [ . - 10% of students (5 to 8} are supposed to go to other
- b}ix1.3 (Grade1~~8)} 751161 69 |'BG| 81195 | 98| 89 718 schools
O-7 | d) 1.2 (Grade1~8) B . . 1T 3_ .9 -We predic;,ts of 14 existing classrooms will convert to
a) ; . rade PR 75 161|689 | 50| 731 85 | 89 | 81 | 162} 158} 1002 : special education for handicapped, 1 will convert to
; year avgrage( ) vocational classroom
Estimated number of - : .
¢} | classroom in 2005 - - 3481212313313 15:5| 34
: ] - Considering population increase in school zone, multiply
c) |2000-2001 popuiation 10212351 110| 106(135| 152] 152|153 1145 school-age children by 1.3 { Grade 1 to 8)
11 ] . - We predict 20% of students (5to8) keep on going to school
o} [x1.3 (Gradei~8) - {132§305|143(137]175]197{ 197|198 1484 with better facilities and located ins city center even after
{o-18{a) : - 59 0 20 completion of new school building
a) |x0.8 (Grade5~8) 1823051 14311371401 1571 157|158 1329
Estimated number of .
€) ciassroom in 2005 4 9 4 4 4 5 5058 40
] ~ Considering population increase in school zone, multiply
¢) |2000-2001 population Bl {159| 78 [ 75+ 7B [ 8O | 791 77 708 school-age children by 1.3 ( Grade 1 to 8)
Lo ] . = We predict 30% of students (5to8) keep on going to school]
. b} |x1.3 {(Grade1~8) 105|206] 10z| 07 | 50111041 102]100 917 with better facilities and located in ¢ity center even after
o 0-17| ) : 12 o 12 completion of new school building
a)|*0.7 (GradeS~8) 1051206102 87 | 7072 | 71| 70 793
Estimated number of :
€) | slassroom in 2005 3|613({3(2j2|2)¢z2 23
. . - We predict one third of scheol-age children keep on going
2000-2001 !
<) poputation 69'(175(112[127| 73 | 731 79 | 95 803 to city center school after the Project due to vast Bag area
L = Considering the increase of primary education students,
d) | b [x2/3 (Grade1~8) . 48 {116 74_ 8448|4852 63 531 . multiply No. of students by 1.5 (Grade 1 to 4)
0-18 12 o 12
g}|x1.5 (Grade1~4)} 69 (1731112127} 48 | 48 | B2 | 63 694
Estimated number of .
¢ ctassroorn in 2005 215j4t14l2p212¢2 . 23
Orkhon Total 160 a3 77

(Note) b} : Population increase rate of school-age children from 2000 to 2005. a Pate of scheol-age children whe go to school In their school district

() swoolsse|) jo Jaquiny Alessasap Jo uoneNSRD g Sjge.l,



Table 7: Result of Analysis in Japan

\Fame of Schoal

Resultr of the Analysis

No. 4 school

H. is too rlﬂngomuq for a school. Demolition is desirable..

\hny stu([ents go to school% nulqldo nf then qchonl (]l‘-L[’l( !.

No school

'l he exv-:tmg bull{]mg is stil} umlel a usﬂb]e (-mulll,mn

LPapulﬁnrm increase in the school d\%n{,t, is not serious.

——
Result

g No. 11 school Exl.sl,mg building is sLl]l usuble ) )
g A dormitory is nended The numhor of oxl&.tmg (,lasslooms O
j | will not be sufficient in the near Mture.
g No. 16 school The present building is still in usable condition,
Popll!aﬁon increase in the school disirict is not so serious as X
Lo require new classrooms. . B
0d3 school Tt is fhfﬁcult for students to go to fur school in w:nte1
Existing c]asqmmns are not bllltﬂl)le beccluqo of Lhr‘ (’\1%ng O
columns in the middle. _ ]
No.2 schoeol The number of existing classreoms will not be
' - _ sufficient in the near future, O
Ne. 3 school Hxisting number will not be enough in the neat future. O
No. 4 school Population inerease in the school district is not so serious as .
| to require ; new classrooms, ) 1%
C‘lassmom shortage does not come about by mﬂkmg lhe
gﬂnpiex school. )
o No. 5 school Population increase will be able 1o overcome by the %
£ construction of No.16 School and coordination with Ne.i1. L
g No. 6 school "The nuinber of existing classrooms will nof be enough in the r——

near future.

No. 7 school

"Phe nwmber of existing classrooms will not be sufficient in

the near future.

No. 11 school

will be solved by the

construction of No.16 Sehool and coordination with No.G.

Population increase problem

No. 16 school

MNew school is needed.

| No, 17 school

New schoal is needed,

Now school is needed.

No. 18 school



The number of classrooms to be built in the ten Project schools was based on the

number of classraom shortages (Table 8).

Table 8 Number of Classrooms to be Built for Projech Schools

Province Name of | No. of Classrooms No. of Usable ' Tot.ai -
. ~ | School 1o be Built Existing Classrooms | .
Darkhan. I Ned | oet o | 0o 2
Uul No. 11 . . 9 . : 4 s 13
. Od3 - : 8 0. o - 8
No. 2 4 - 1 9 13
No. 3 G 99 L 45
_ | No.G -8 ' o 8 12
Orkhon No. 7 . : 9 e B 17
o No: 16 R R 20
No 17 | .. .12 -~ 1.7 RN RS ¥

. No. 18 S VS TR o120

© Total - . I T o173
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2-2-1-2 Considerations for Natural Conditions

(1) Considerations for the Cold Winter

Mongoha is a landlocked (-ounu y Iooate([ in the middle of the Asian continent and is
bordered by Ruq%&a and China. The approx;ma(e latitude is N 49°and the clevation i is
about 700 al_)ove sea level. The dls,iance of both Provinces to the border ‘with Russia

i about 300km. The climate in the area is typical continental climate and the
: tomporaturodifféreuce'bo_tween wmt,el and.su_mmer is large. Tn winter, the lowest

temperature _gbes down below -30°C. ‘Annual rainfall is very little.

' ,Undt,r those conditions, Lhe most unpmtanc 1mouuoz> bo taken into consuleratlon in
~ the desngnmg of the Pro;ect (,onql,rucuon are moasuro‘; for Lho (,old wmtor '
Lspemally, the followmg 1tems ar{, taken into account in Lhe ProjocL, -
| O Uso of msulatlon to prevent heat loss for roof walI and ﬂoor, |
® Use of an- efﬂcxenf oconomlcal and env;ronmentdlly acceptable (non hazal dous
mawrml) hoatmg fauhty, S _ : : .
@ A l:ghtmg plan fully utxhzmg the natural hght and hodt from fhe sum; -
_' @ Provxdmg anti- freeve moasures to all pipmg s:ysu,ms’ -

@ (‘onstrucnon scheduloo and methods takmg the ('old weather mLo account

"'( ) Cons;deratlons for Earthquake and Another Naturai Phenomena

Accordmg to seismic 1nten31ty maps both Provmrps are located 111 earthquake Zones.

B -.'_Therefore, in the Pro;ect structures and facxhtlos should be demgnod Lo be odrthquake

- resmtant In addlmon rbiatlvely strona northwest, wmds prevall throughout the yoal
. m borh Provmccs So ﬂoor plans and Lhe arrdngements of faCllltleH should take wind

d1rectlon mto consxderatlon _

17 -



'2~2~1—3' Considerations for Social Conditions

(1) Ethnic Minorities | |

Ethnic I‘nanl‘lLl(S such as the Kazaf ancl the Briyaat live in Mengoha, but no lacml
ptoblem% to speak of have been clearly exposed so far. “And due to the mﬂuences of |
. socialism over a long period of tlme there is virtually neuher sexual diseriminatien nor
mhgmus confhcfs in 1he educatxon sector of the coun tly Although dxspauty in wedlth
' has been mcwaemg since the change Le the market eoonomy, it stﬂl remains small

compdred t() other developmg ('ounmes :

: (2) Law and Regutaﬂon _ _ _ . R
_ For many years Mongaoha recewed a 1arge percentege of us fmelgn “.ssmtance fmm th(, '

formm Sowet Unlon As a resulL quite a few wgulatwns mtrodueed ander the degm _.

of the Sowet Umon stlll remam “effective m vauous soual aspectq As for prlnted SR

mateuals of the regulatlons of eaeh mm]stry or the provmcm] government seme

' decuments still carry tegulatlons oi the former Sev1et Unlen wrltten in the Russmn

Language ' 'l‘hese old regula‘mons have been gradualiy replaced by new regulatlons et

" that Mongoha h‘lb been mdkmg in parallel w1th its progressmg SOCIO e('onemlc system -

reforms but the old reguidtlens stlll functlen because detalled reguldtlong dnd rulee o o

.]1ave not yet been su{flcwntly addressed by the . Govemment of Mongohan

o Relatlonslnps between old reguldtlens tdken frem the fermer Sovlet Umon and new

-~ regu‘idtlons stlpuiatod by Lhe Government of Mongoha are not clear ' Thus it IS:

" critical, at the hme of Detfnled I)e81gn and 3ppheat10n Ior the bmldmg permlts, to |

conhrm the detfnls w1th tho vameml gevemmenm and the Bmldmg Standmds :

Bur(,du
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2.2.1-4 Considerations for the Local Construction S_itljation
(1} Buifding Permits_

) Apphcatlon for Buﬂdmg Permlts N .

'_In Mongoha consm uction w01k can be Eataltf’(] after ohldmmg hmldmg per m1Ls from
' . the Heatmg, Drmkmg Water and SBW(}{S Elecu ici ty, Telecommunication, Fire I? ighting,
a_nd_the Health and Sanitation Bmeaus of both Provinces. In addition, psxrmit_s are
also hccessary frum' the Bureau of Architéstura} Standards, the Archi[:ect_u'i‘al and
Urban Plannmg Burcau of the cenual govemmenl ‘The time necessary for issuing

' the bulldmg permlts is approxnnately four months

' @ Envnronment Impact Assessment (EIA) o o .
When a developmont prmect 1s mlplemented n Mongoha L‘ne cont,ents of the project

should be submltted to elther th&, centra] govcrnment or the provmma! government, for

exammatmn of the pm]ect's enwronmental unpact _ However constructmn Uf

; e(lucahonal I'amhhes as in ou1 case (the Pro;lect) is not sub;ccted to exammailon by
"Vthe ccntral government r1‘hus fhe PI‘O]L(,L will hdsmally be oxammed oniy by the
Governments of b(}th Prcvmccs BuL if bm]ers and nlflltrah{m t;ype soptlc L'mks are

' mstalled those famhtles mlght need to be assesscd by Lhe rentral government

.'.a) When mstalhng boﬂers as long as Lhe concen(,rdtlon of th(, exhausl gdses does not
','--exceed the followmg ﬁgures the hmlc,r will not be subjected to ccntral govsrnment'
. assessment o : S N '
S_:OQ: | 500p:pﬁ1 (instaﬁtanédﬁs {rslué) BOppm (daily avei'ags)

R ’ NO2 - 801)1)m (mstantaneous value) 40ppm (druly averagc)
From the sﬂe surveys it was ['ound that, tew Pr 0]ect, schools need mstullauon of (,oal

' 'burmng bmlers For thoso schooIs bmlers should be demgned fo vleal the abovo

"'-**crlterla in view ot an1r0nmenta1 consxderatlons Phus any boﬂcrs mstalied by the

' PrOJect wﬂl not be sub]ect Lo assessment by the centra] gover nment

'_"b) Accordmg to (he s(andards o{' provmmal govunments an mﬁltranon Lype sepuc o
. iank and a drmkmg well must be separated The areas around School No. 4

' (Darkhan Uul) and School No 3,186, 17 and 18 (Orkhon) are cither prcsently '

§ surrounded by housmg areds or w111 be dcvelopsd in the fuiure Resxdcnts in those

- 'housmg area use a drmkmg W{,ll 80 mfdtratmn type septlc tanks cannot not be
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installed because enough distance stipulated in the "Standards” is not secured. Thus,
a sewage waler tank should be installed, and sewage water will be transferred to
sewage treatment plants in both the Provinces by vacuum cars.  Therefore, the Project,

is not. subjected to the central government’s assessment.

@ Construcuon Materlals

' Only a small number of consh u(‘twn materials are produced iocally in Mongolm Most

construction materials are expmted from Russm and China. Locaily avallclb]p o

materals au, limited to agglegd(es remforcmg bars pre- oast concrete ploducts, '
' furmi ure and wood. Those 1oca11y available materials should be used for the Pro;ect _
as much as possible. o ' '

“In the selu tion of construchon mfiterlals the followmg COIldltl()nS will be consulered

(]) Demand for f‘oncrote is very }ngh in the summer scason dnd suppiy often cannot ._
' catch up ‘with demdnd T hUb pre cast concr{,m products that can be manufaclured 3

: m (,he winter are froquently used in order to reducc ihe volume of (‘oncre,te pourmg o
in the . summer,_ Al ' _ T |
(2) Exterior and structure work cannot b(, done in thc wmter ' Thu"s“ th.é,' éxr-'avati(')"n'
. and erueLural work must be sLarled in Apnl “when the frozr,n soﬂ mdtq and
"'completed by October when wmter begms 'l‘he permd for domg the structurc
_.work is short S0 it is nccessary fo reduce the amounL of work at the s1tes by usmg_ -

- :'pre ‘made factory products, _

(3) Since pre- cast concrete methods have bwn usod for a long hme in Mongoha sub

contractor and workors are used lo it, so Lonblructwn prmeeds smoothly I'or ;‘_

Pl()jh('i‘; hke Lhrs one where consm ucmon rschedul(,s are llmltod these methods

" should be fully uuh/cd
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2-2-1-5 Use of Local Consultants and Contractors

(1) Local Consultants _

“As the Project areas are wide spread in (wo provihces, it is effective to utilize local
'consﬁltante for the super#iei_on of the construction. .In additiqe, the Mongolian side is

. reépensible for obt'aining the"building permits of the. Project and in order {0 proceed |
" the process. of the apphcatmn for building permits sm()othly, it is deelrable Lhat :

' necessary mformdtlon is Loiiecbed from local consultants.

| (2 Local %ubcontractms . .
- 1t geems Lhat no problems wﬂl be en(,ounu\red for ut111zmg several eubcontz actors in

' Ddrkhan Uul and Orkhon Provmces for PrOJect construcmen n termq of (‘onetrucnon

.7 career and techmcal }evel IIewever ae Pro;ect 31tes are scqttered over w1de areas

out:-nde ot and mthm cny hmlts careful constructlon supervmton is neeessaly at edch
) " 51te to keep the constructlon quahLy at a certam level, ' o
22186 Cebacity o_f"'the_ Implelrn'en{ihg Agent:y

' In this Pm]ect beth provmces ehal] be responsnble for the operatxon and mamtenance

of bulldmgs eonstructed by the Pr()]ect Operatmnal budgets such as salar , heamng :

i and mamtenance have been dlstmbuted to each school by the provmmal governmen(,s

. whlle mstructlon regardmg malntenance and school management w111 be glven to head :

- teaehers

E Edch school has d ‘Sbeermg Lommlttee for School Mamtenance and is orgamzed by the L

e teachers parents and nelghbors W1th a head tea(,her in charge The committee pldns

"-_and 1mplements mdmtenance actlvme‘a usmg the money prowded by the provmcml '

government and donabed by the parents - STy . L
Almnet dll the provmudl educatmnal budget goes to teachers salarles and hedtmg cost
‘w1t,h the qmall remammg amount bemg used for mamtenance Thus, in order to
reduce necessary cosf for the mamtenance of the fauhmee to be as frce from
__ mamtenance ae posmble after completwn of the Pm]ect the tollowmgs shall be
- cons:dered (‘arefully in the desrgns and plans N _
Selectlon of the sultable measures for cold wmter chmates to prevont
_ delerloratmn of the fac1]1t1es, ETIE 4 :
L - _' Selecmon of fmlshmg materlalc, w1th long durablhty,



*  Secleetion of finishing material which do not get dirty easily and is easy for
mainienance;
*  Preparation of an 'operation and maintenance manual for mechanieal and

electrical equipment in order to reduce an order with outside supplier.
2-2-1-7 Facilities and Equipment Typés and Specifications
The gr'ade of the Project facilities and equipment, should basically be same as that of

Phase [ of the Project which followed the “Standar ds”, and make a partly III‘IDIOVOIIILHL

The grade of the facililics in the Project will be minimum as primary educational

facilities. The exterior fm;shmg is exposed brick wall, and polystyrene fO‘lm s .

mstd}led for msulduon The 1nter10r wall is flmshed by partlcle board, roof is precast
concroto oxpoeed cmhng, and floor is polyvmyl chlorxde ahoots (cxcepL for the corridor
where Lerra/zo blocks are laid, whwh is d}ffcrent from the Phase D.

" Jducational oqulpment should be hm:bed bo hasw educahonal materials used daily i m
each sub}vct Because the equlpment in the Phase T is selected bas,ul on the same

palicy, basically equipment plan follows the Phase 1.

2-2;1-8 Constifuction Schedute

m Const{uctton Scheduie

Because 1ho Project arca is located in a oold leglon the ground f'reems in the wmter
season, so0 excavation work is extromely inefficient from an economical v1ewpomt So,
the cxcavntlon work shou]d begm in early Aprll Itis desu able ihal, all exterior work
and hoalmg huhty 1nstalldtlons are ('ompletcd before November ([]1‘101‘ to Lho cold
winter), so that interior work crm be carried out thereafter Thus, all preparanon
- work should begin in MdlCh S0 LhaL oxcavatlon work’ can begm in April; also, bull(hng
structures should be Lompl(,ibd by Auguqt As it takes approximately four monlhs to
obtain hu;klmg pcumts it is necessary to complete the’ detmled desxgn prepamtrons

and apply for the building permits by the end Of September

' (2) Constructlon Stages -

The Project plan is to conqhucl bmldmgs for ten schools of Wthh three sc'hools are in

Darkhan-Ual Provmce and soven are in Orkhon Provmco. I‘he number of classrooms .
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to be built at cach school varies from 4 to 21. The total loor area will be
approximately 16,000 mi . Judging from the construction capability of the
subcontractor in cach Province, it is impossible to complete construction work at all
sites in one year. Thus, it is considered appropriate to divide tho Project construction
period into two stages. _

Regarding construction priovitics, the three new schools in Orkhon Province, located in
Gel areas. that are experiencing severe population increases, are considered to have the
more urgent need for classrooms. At the present time, there are no schools in those
school districts, and children are obliged to go long distances to schools located at the
nearest. city center. [PFurthermore, those children can mily be accommodated if the

schools conduct classes in triple-shifts.
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2-2-2 Basic Plan
2.22-1 Facility Plan

(1) Architecturat Plan . _
) Architectural Standar dq for Educational Facilities _
When the application for Lhé, hu]ldmg permns is Submltted Lh(, Bureau of

Architectural Standards will vheck the plan accoxdmg to the “Stdndards De_sxgns of

the Pr0]cct fac;hties are planned to meet the Standardb as much as possible. IIoWével N

if “Standards’ do not mateh the cur rent qlttlamon in Mongnha or if 1equest=; made by '
MOSTEC contra{hct the “Slandardb those mattels should be (hscussed dnd agrced
with tho appropr iate officials of 1he Buroau of Archltectui al Standdlds Any such 1tems_ -

should be mconfnmed in submitmng documcnts for the bml(hng pormlts The list in . '

'l‘ablo ‘3 shows the apphcablhty of 1t,ems in the Standard related to the Pro;ect. -

@ Layout I’lan _ . N _
-Mongoha is mtudted at h]gh ldmtudes S0 dayhght hourq durlng the WmLGr are very_
short._ ln a generdl prmmpl(, classr ooms qhould be drrang(,d iacmg south to get the -
'besf; exposure {0 sunhg,ht However 1f claserooms cannot be arranged facmg south '-
| depondmg on the shape of the site or a pre ex1st1ng mfrdstructure loc.amon they should
be 'uranged fdcmg cast 50 Lhat they can receive the mormng qunhght '

- New school huﬂdmgs will be iald out w1th enough sapace between Lhem and ex1st1ng : '
buildings. In case that enough dlstance hetween buﬂdmgs is 1mpractlcal or 1mp0331ble |
because of the size ]1m1t,amons or an odd shape of the site, the arrangement of said
bulhhng should be decided on only aiter d;scussmns, w1Lh ofﬁma]s of the Bureau of
Architectural Standards. The dismnce hetween roads anc_l new sc,hool_ bulldmgs :

should be more than 10m.
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Table 9 Architectural Standards for Educational FFacilities
Items National Standards for This Project Remarks

Educationai Facilitics

<Layout Plan>

Spacing between new
and existing
buildings

Locate as far as possible
from the north or south
gide of existing buildings

Loecate as far as possible
from the north or south
side of existing buildings

Discussing with the
Architectural Bureau if
building site is limited
or if existing huilding is
odd shape

No. of classroom

student

2nd to 9th Grade: 1.5m*

1.5m? -

per schaool 33 No Limit MOBTEC's request
Air volume : ~
: : Floor area per studentsa
Ay R
g pg_r Stfllflgnt _More thﬁl.l 4 m 4.5 m X ceiling height
e L : . .
E Limit No, of ) " . ) Flexible use may be
6‘“ studenta in a cll?:rst (f-lré,‘do‘dg? 6 possibie if the special
classroom 2nd to Sth Grade: 35 ) limit is not applied to
Floor area per a_ : " _ first grade because a
B ~ First Grade: 2.0 m® clasg arrangement is

made every year -

Corridor width (m)

S22

Usable width 2.5

Column span = 3m

Teachers' room {m?)

No. of teachers X 2.5

No. of teachers X 2.5 .

Refer to other table

Cloak area (m®)

No. of students X 1.5

Coat hooks for all

Refer to other table

. |Entrance hall Gn®

No..of students X 1.0

No. of students X 1.0

Refer to other table

<Section Plan>

Urban arcas having more

Stories -

than 200,000 population: 4
Other areas’ 3 or less .~

3 stories or less

Story height

more than 3.3m

more than 3.3m

Window height

As high as possible

To shorten the beams to
secure window size

Ta be discussed with
the Burean ’

acility Plan>

Female: 1 per 30 students

<F _ Female: | per 30 students |The ratio of toilet bowls
No. of Toilets Male: 1 per-40 students  [Male (bowls): 1 per 60~ [to urinals is not =
ool 700 S 20 [Male (urinal): | per 40 specified. Use the same
] : ' ' ratio as the Phase 1 of
E : . ) S ) the Project
- INo. of washbowls . 1 per.30 students 1 per 30 students
Washbpwl Supply colgl an_d hot water|Supply col_d and hot_: water
_ C_lasgmom. - 300 Lux 300 Lux -
:";D‘ Teachers' room . 200 Lux 200 Lux -
- [Corridor & Toilets - 75 Lux 100 Lux

>




@ Floor Plan

While the basic layout plan of arranging classrooms in a straight line followed Phase I

of the Project, the floor dimensions of classrooms were changed to 7.5 5mx7.5m based on

the result of the discussion with MOSTEC, The area and spemf:cat}ons of other rooms

arce compatible to the "Sl:amlards”. o |
As the prevailing winds in Mongolia aré from a nm’théastem direction, toilets are to be
arr'anged on the east side of school buildings so that toilet odor dees not ehter_intd the

classrooms, _ - _ '

Barrier-free facilities for the handicappe.d will be introduced in School No.7 (Orkhon

province) which has special education for the handicapped, according to a request from

.MOSTEC. A ramp (for wheelchairs, the handicapped) will be arranged at the m_aj_n

entrance, and other barrigf-free areas will be introduced in 'the. e.n_tranc:e hall, corridors, .
and ¢lassrooms on the ground floor. Teachers’ toilets will be designed s0 that thej’ ére

“suitable for the use by the hahd_icar_)'p'ed.

: _d) .(‘lassmom

Phase 1 of the PI'O]OCt 'ulopted a roctangular shdped classroom% w1th dlmensmns of '

_6m><9m (the standard of the former Soviet, Umon) But aiter dlscussmns with o

- MOSTEC, it was (loclded to adopL a squarc shaped classroom ﬁuth dlmensmns of
7.5mx7.5m for the Pr()jec,t 'l‘he following merlts can be seen: , _
« The iayout of the desks can be 4 degks in a row and 4 or 5 desks i in a column in
o a lessrooms Compdred w1th the Phase 1 which has 7 desks 1n a column
stude,nts seated at, the back of the classroom will have a bctter view of the -
.bhckbofnd o . :
*  Construction costs wall ho nmummcd bcc*m::t, thc cormdor length 1s shorter'
than that found i in Phaee Iof 1he P10]ecL B -
*  Healing costs will be cheaper because the total area of the exLerlor walls is

smaller, dlthough the f‘loor arca is the same as in Phase 1 of the Prolect '

Another additional column will h(, (1081gned in the mlddle of Lhe span of thc wrneh
columns to reduce the distance of column span and the helght of the beam. In thls :
way, all the windows will be able to be designed lugh(,r in the same floor he1ght as in
Phase | of the Project. The outside window frame will be made of alunnnum an(l the
inside wmdow frames will be made of slecl galvam?ed thh zine and w1Lh a plasuc.

finishing coat, so that not to dLvelop water con(lonsauon

26



Figure 2 Standard Classroom Floor Plan

Normal Layout | Group Study Layout

2
_%ﬁ@w'
Center Cokenn F[____! Igml?ésr%—’_pﬂ [[ n_‘} - g Center Column
E@I rrr"@] s [n [:1] g
7500 | . _ s o

.b) Te achels Room _ ‘ .
: Tea.chers room will be planned in Lhe school building(s) so that teachers can hold the
meotmgs do cldss prepdratlon fmd store del(, wachmg materials. .’l‘aken it into
_ account that the numbel of sub]ecL teachers was approxmmbely estimated as half of the
number of Cld‘iSI‘OOIHS, the numbe; of teachers at cach Project school was assumed to be
1.5 times of Lhe number of classrooms. A(,cordmg to the “Standardb the flom space

2

per teacher sllould be 2.5 . By following this sténdard different types of teachers'

_ room could be pldnned according to the size of the school bulldmgs

: c) Toilets .

Although wostprn sLylo Loﬂets are utlhzed and mamtdmed well aL Pr()]ect SChOOlb in

~ Phase 1 of lhe Pro;ect the Pr0]ect areas in Phase 11 are located in rural areas, s0
Chlldl‘(}n mdy not be farmhar with Lhose tml(,ts I‘hus squat sLyle toilets (Asian style
toilets) will be m%ta]led . _

"[‘he estimation of Lhe number of tmlet bowls should be babed on the ° Standards The
rules spe('iiy mstalhng one bmlet bowl per overy 30 or less female students, one “toilet
- howl p(,r eV(,ry 40 or loss mdle c;Lud(,an and one washbowl per every 80 or less

| studenis IInwever the "Stamlard" do not make a chstmcuon hetween toilet howls and

: urmals for male students So 1t was docided to install one. urinal per every 40 male

studem,s dnd om, toﬂet bowl per evuy 80 male sLudents the same as in Phase I of the

o7
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Project whose caleulation is based on the “Standards” and installing situation at the
existing facilities.

Four types of toilet arrangements were planned, and one or two of totlet facilities will
be installed at cach Project school.  As more than half of all teachers are female, one
or two toilets for the teachers will be installed based on the number of teachers at each

school as stipulated in Phase I of the Project.  Toilets for teachers will be western style.

@ Corridor _ -

Due to the severe cold winter, ﬁeople teid not to go outside almost all day. Similarly,
during recess, when {emperatures drop to minus_ 30, children gene'raiiy stay inside the
classroom. Thus, school corridors are regarded as Spac.es not only for walking through,
but also for activities like 1‘élaxing and doing light cxercises. ’Pl}e.l'efore,' corridors will
be designed as spaces where students can just sit and be comfortable for a cei-tain_ time
period. Somé' e:xiéi;ing Projecﬁ schools in both Provinces have corridors 6m wide Which
‘serve mu]ti*plirpoc;o uses. I‘of these reasons, and in line with the 'guidelines in Phdee
[ of the Project, the width of the Pr OJCCL school corridors is set at 3m by the

p;liar/column span, with a usable width of 2.5m,

e) Entrances Hall
_ A main en{rance will be installed at one end of each school building, and a second
Lnltance at the O(her end. To prevent cold air lrom entering the bulldmg and tn keep
warm air from escaping from the buﬁchng clurmg the cold wmterq an anteroom of
sufficient size and volume will be mqlalled in addat;on exterior and interior doors
will be staggered. When students arrive at school and go home, the entrance hall in

front of the cloakroom becomes (,ongested, so it will have suffieient ,spa(*e

0 Cloakroom ‘

In the winter, students come to schooi wearing heavy coats, arctic boots caps, gloves
and mufflers. if they bring these items into their classrooms, an extremely large wall
space would be necessary to hang them, and per_soﬁal belongings or claés items might
become losi among thosc clothing items.  Thus, the “Standards’ speci fy the
installation of a cloakroom in school buildings.

Aithough the “SLdnddes specify 1nslalhng a cloakroom Uf 0.15 m per student the
amount of space dpagncd at each Prmcct school hulldmg is shghtly smaller than that
figure (Table 10). But, as shown in Figure 3, it is possible to arrange coat hOka for

students to hang tiléir winter wear. It is decmed thai the designed space is sufficient. '
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Figure 3: Cloakroom Types and Coat Hook Arrangement

Coat Hook Rail

667 Hooks/m

b 150 120

Hook Detail

Coat Hook Rab Layout
3000 - T =0 |
?
al L I )
4 C i
&
&
o Counter
a -
@
Counter -
® . -
— T —
- Counter .. . -
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TYPE A
55mX16+7X2+10+4=116m
116mXB.67=7F4Hooks

. TYPE B

375mX 1 2+4 X2+ 10+4=67m
67TmX6.67=44THooks

TYPE C

B.75mX4+25X2+10+4=34m
34mX867=227Hooks



Tabie 30:

Cloakroom in [Sach Project School

School D-4 D-1n D-od 0-2 0-3 06 -7 016 0-17 | O-18
Number of Students 288 | 756 324 144 | b76 216 | 324 | 720 | 432 432
Required Space (1) 44 14 49 22 87 33 49 108 6h GH
Designed Space (m) 47 8 47 31 8 a1 47 18 47 . 47
Area of all rooms mentioned above can be referred in Table 11.
Table 11: . IPacilities for Each School
Darkhan-1ul . Orkhon !
D-4 D-11 D-od 0-2 0-3 O-6 O-7 O-16 O-17 0-18 Total
Building Stories .3 3 3 2 3 2 3 3 - 3 3
Floor area . 2,374.30(1,242.00]1,215.75648.00}1,908.00[805.50(1,242.0012,263.501 ,479 75{1,479.751 4,858 55
{except basement)  (mi) — : : :
Number of Classrooms 21 9 8- 4 16 6 9 20 12 12 - | 117.00
Teachors' o : : !
oom Area (m) 56.256 | 45.00 | 45.00 |383.75| 56.25 |33.75| 45.00 | 56.25 | 45.00 | 45.00
Area (i} 78,756 4725 | 47.25 | 31.5 | 78.75 31 B 4785 | 7875 | 47.85 | 47 .95 -
Cloakroom . ‘ Lo N ‘ : :
Numberof | 700\ s | 4ac | 226 | 773 | 226 | 446 | 773 | a46. | a4s | so01
coai hooks ‘ . o .
oilet Arvea (M) | 92.70 | 68.40 | 68.40 [39.15] 92.70 |49.15] 68.40 [ 92.70 | 86.40 | 86.40
Oklel -
Number 2 -3 2 | 2 1 2.2 2 2 18
Drinking |\ ber 2 1 1 1 9 1 1 2 1 1 13
faucet : _ .

@ Secction Design
{a) Setting the Numbers of Floors

In winter; the ground surface freezes down to Sm and volumt, m('reaqes thereby
effectively “lifting” up buildings (this 1)hon0men0n is called frost heaving). For _ths
reason, the bottom of building foundatlons should be at least as deep as the 3m Jevel.
From the point of view of keeping construction costs (o a minimum, the ratio of the
total floor area (0 the dead gpace qhould be as small as possﬂ)le
to build high story buildings to make the propomon of dead space small and total

area floor large. ‘

However, the “Standards” stipulate that 501100] buildmgs must be tliree: storled or less
in an area having a popuhuon of less than 200 000 people In addition, there is a
lumL to the number of stories to a bmldmg from the v1ewp0mL of the construcnon
schedule thqt may be larg,oly influenced by the cold winter. For these leasons, ‘the

Projeet’s schooi buildings will basically he three-storied except for small écliools_ that
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necd only a small number of classrooms., Those small schools will have two-storied
buildings.

(b) Insulation Design

In Mongolia, every part of a school buihling, such as the roof, exterior walls, floors,
openings, cofc., must have a heat iransmission coefficient of less than 0.4 that is
specified by the Burcau of Heating. If this rule is not met, the Bureau of Heating will
suspend the public heéting supply. The Project schoel buildings should maintain the
set value by following this rule. To avoid heat bridges (building portions having a
targe heat tgransfer rate) where insulation material cannot be pl'aced, outside insulation
should be provided. Figure 4 shows the detailed design of the roofs, exterior walis and
floors of the Prbjepi; schools.  These portions are designed to have the heat
transmission rbefﬁcient smaller than 0.4. The doors and windows of the school
bulldmgs WJIl be "double dotns andd "double- wmdows" that are "double- qealed" with air

belween the front and back suridceb tor better msulahon capability.
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Figure 4:
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~(2) Structure design B
In this Project, the structures of the Praject school buildings will be designed based on
the “Standards”,.  Also, reinforce steel bar to the Japan Industrial Standards (J1S) is
available in Mongnln 50 structure (lPSlgIl of reinforce steel bar will Io][ow the JIS
standard. '
From Lhe results of the hole boring surveys and loading tests, Lhc site 1nvestxgafmn

""report shows that there is sand {rom ground sur face down to 4 or 5 meter depth, and

loam at depths of more than 5 meter m the stmtum of School No. 4, 11, and Od3 School

' (Darkhan Uul) The load bedrlng C'l})‘l(:lt.y is from 10 to 15 tonl m at the 1.5m depth.
The rsporh also shows that Lhere is loam h-om lhe ground sutface down to 4 or 5 meter

_ depth, and lock in depth more than b meter in the stratum of School No. 2, 17 rllld 18

- (Orkhon)

_ ' @ Standards for Earthqufhkes _ _ _ o
- The selsmlc scales of the vamces are as shown 1n ?abls 12. The preﬁsrstio'n'of

: structurc demgns wl]l be bf__ised. on the_se _ﬁgures. (I* igure a) &

‘ 'Fab]e 12 SBISIH]L Intenslty Scales in Both Provmces

ST T Darkhan- Uul ' " Orkhon
MSK Seismic Scale R AT A 1 8
JMA Seismic Seale -~ | 45 b
Max. Acceleration (Gal) [~ Approx.80 -~ | . Approx. 150

y Note: JMA-‘Jap'an Metfdlogic_al'Agency_ E

® Standards for Wmd 1* orces and Gnow Loads - o _ _
I‘he standards for w1nd forces and snow ioads are es!abhshe(] in bolh PIOVIHCLS as
o .follows _ L S o -
| Wmd forces fu'st 'zone 2'?kg/nf 5
Snow load flrst yone ' 70.kghi_f o

o ©)) Standards for Lwe loads

o Phe standards of tho former Sov1st Umon (used in Mongoha) are as follows
: ' Classroom floor: ZOOkg/m R |
o Qpr_r;dor floor: 3(_)()kgl n _



@ Structure of Foundations _ _
The structure of foundations will be the mdepcndcnt footing iype ’I‘h_e bottom of the
~ foundations will be placed more than 3m deep from the ground surface. The exact

dehth of the foundations will be decided in accordance with the soil survey resulis,

- ® eructure
In mdel ta shorten the conqtructmn pcrmd as much as ]mssnble bmldmg ﬁoora. lintels, -
.wmdow sills, parapet cupmgs, and qiau% wxll be of pre- cast concrete 50 as not to
increase the demand for 1eady mixed concxebe in the sommer when supplms are
: .}imil'ed Kxpansion joints will be prowd(,d to prevent crackmg on hullchng suria(:LS

which oxceed lengthb of 40 m.
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(3) Mechanical and Electricat Pian

Darkhan-Uul Province and Orkhon Provinee are relatively new developed industrial
regions where urban infrastructure is well developed. However, in the Gel residential
areas, installation of infrastructure has not, yet caught up with the dramatic increases
in population. Approximately a half of the Project schools, particularly the new
schools, are located in the Gel residential areas. Based on the yresults of the site
survey relating to water supplies, sewers, heating sources, and hot water, the following
measures were planned for each facility type. At the time of detailed design,
sometimes the condition of infrastructure differs from the time of basic design. In that

case, necessary modification will be made based on the latest information.

@© Water Supply Facility

In an area where city water is available, pipes will be tapped ihto the existing supply
main and brought to the school site. The pressure of the city water is Bkglem2. Thus,
there is no need to increase the water pressure by Installing an elevated tank or a
booster pump. However, at School No.4 (Darkhan-UuD_ and School Nos. 16, 17 and 18
{Orkhon), no city water supply is available, so water receiving tanks will be built in
underground pits. The water receiving tanks will be located in underground pits to
prevent freezing. Water to these receiving tanks will be supplied e_ithér by water

wagons or from wells which the Mongolian side will provide (Figure 6). '

® Sewage System

For the Project schools having a public sewage system, sewer pipes will be connected to
the public sewer main. For School No.4 (Darkhan-Uul) and School No.3,. 16, 17 and 18
(Orkhon) that do not have access to the city public sewer system, sewage tanks will be
installed. The sewage should be transported to a Provincial sewage treatment plant
by vacuum vehicles proaided by the provincial offices. Rainwater is filtered naturally

into the ground. (Figure 6)

@ Hot Water Supply System

If a public hot water supply system is usable, a hot water pipe should be connected to
the supply main. If a public hot water supply is not available, building water should
be supplied through a heat exchange anit.
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Figure 61 Water and Drainage System Diagram
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@ Sanilary Facility

The squat style {(Asian style) toilet bowls will be installed for students and western

style toilet bowls for teachers. Urinals will.he installed in ma_le' toilets in accordance

with Phase [ of the Project. The number of toilet bowls and sinks/iwashbowls will be

as stipulated in the “Standards”. In addition to this, MOSTEC requested additionat

sinks/washbowls in other rooms such as science cxperiment-class and handicrﬁft-c]ass

as well as in the toilet facilities.  Based on the analysis in Japan, those

sinkslwashbowls will be also installed. The number of sanitary facility units to be

- provided to each Project school is listed in Table 13.

Table 13: Sanitary Facility Units to be Provided to Bach Project School -

D;Jrkhan'Uul . Orkhon .
D4 |D-11D-od] 0-2 | 0-3| 06| 0-7 |0-16]0-17|0-18] Total

Name of Item

rlt }l 1 - c : - X
eachers Washbow! | 1 | 1 |1l 1 bl aba 1ot 1o
Room : : . .

Urinal for male | 10 4 4 3 10 3 4 [ 10 6 6 60

Toilet bowls for

6 | 2te!l a2 lel2)lals | 4}44] 38
males : 1

" Toilet bowls for
females
Toilets | Sink for cleaning 2 2 2 1 2 1 2 2 2 2 |18 -
Hand washing tap | 24 | 12 | 12 8 24 | 8 (12 [ 24 | 16 | 16 166

Toilet bowls for : ' . ' '

2|6 6] 4 |iz]a}j6l1z2|8]|s]|

teachers (wesiern)
Washbowl for

teachers

Drinking

. | Deinking water tap | 4 313 2 4 2 3 4 3 3 31
{fountain : . . )

@ Fire T‘x(mgum]nng System .
For those PPO]O(,T schools that have a city water supply system mdoor fire hydranfs. '
together with dldl‘m ‘syqiems will be installed on cach floor at 50m intervals, For |
those Pr O}I‘CL schools (haL do not have a city water supply system Lhermo-detectihg
type five alarms and fire extinguishing units will be mstalled accordmg to the
specifications of 1ho Bureau of Fire Stations. In ad(htlon em(,rg:,ncy exit mgnq will be
installed at cvery ex1L and. at other appruprmte l()mtlom on each floor of lhe school

buildings.
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® THealing syslem

In principle, the heating system of each Project school will be connected to a public
heat supply main. However, School Nos. 16, 17, and 18 (Orkhon) do not have a public
heat supply system in their vicinities, and School No.11 {Darkhan-Uul) relies on the
- heating system of the Rai]roﬁd Bureau which is not equipped to supply any new school

huilding.s. So, new heating boilers will be installed at those schools. (Figure 7)

(D Ventilation System

As school buildings will be built airtight and the windows are not opened frequently in
~ winter, the rooms need 1o be periodically ventilated. The "S.tandards” stip.ulate the
installation of a ventilation system. " The intake air from outside should be heated by
h:ot water ffom the heating syéwm and delivered to each ruom'by an air éupply fan,
The éﬁ(héust air from the room should be vented to the outside of the building by

' exhaust fans located in toilets, and the upper part of stairways. (Figure 8)

® Electrical ciystem . .

The power. supply system in- Mongoha is 3 phdqe, flOOV 50114 'Flectric power is
dehvered eu,her through underground conduits or elechlcal poles. Thus, power
connections to each Pro]ect school will be de‘ﬂgned to suit the localiy available supply
methods As stipulated in Phase I_o[ the Project, the power supply system for PrOJecL
schools will cbhsié_t' of a.p:ower .r'rec'eiving unit, a tr_ansforin'er'_unit, a lighting system,
__'Ot.ltlcts,.motor' units for pﬁiﬁps, ah,'c'mer'gency élarm system and a thermo;detccting

type alarm system. .(Figure 9

@ Telephonc Syst{,m
Conmdermg the possﬂnht,y of fulur(, mcredse of telephone hnes, a telephone wire
_condmt and a wnre outlet umL wlll be mstalled from the basement equipment, room to

the teacherf; room.



Figure 73.Heating System Diagram
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Iligure 8 Air Ventilation System Diagram
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(4) Construction Material Plans

The climate in the Project avea is similar to that of Ulan Bator, the Project area of
Phase 1. Thus, construction materials for the Project will be basically the same as
those used in Phase [, In view of the construction customs and Joeal technical skill,
construction maiterials that will not require high maintenance costs should be selected

(or the Project.

[Exterior portions, such as roofs, copings, walls, aprons and entrance steps, will be
finished with plain concrete or bricks which as the structure material, Exterior finish
with mortay, tiles or stone will be completely avoided because they tend to erack in the
cold winter. Interior floors will be finished with terrazzo-tiles instead of long-sized
polyvinyl chloride sheets that were used in Phase [ of the Project.

Finishing methods to be used for the Project ave listed in Table 14,
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I'able 14:

Portion

Common Local Methéd ] Adopted Method

Finishing Mecthod to be Used for the Project and Reason

Reason {or Use

Foundation

T
Reinforced conerete

Reinforced conerete

To follow local method

Column and Beam

Precast. concrete or
Bricks

Retnforeed conerete

Better carthquake
resistance

Roof and floor

Precast concrete plate

Precast concrete plate

Ta foltow loeal methed

.

Wall

Bricks or Precast
concrele plate

Exterior wall

Bricks or Precast.
concrete plate

Bricks

To follow local method

Bricks

To follow jocal method

 Roof Asphalt sheets with Asphalt sheels plus Better durability
. anti dew treatment waterproof concrete
Outside window _ { Paint finish on wood Aluminum sash Basy maintenance

Building (loor

Inside window
APl deleeb

Paint finish on wood

Long-size

or . nrsitu
terrazzo

Toilet floor

Ceramic Liles

polyvinyl
chioride shects, wood,
polished

Plastic sash

Hall: Terrazzo tiles
Classrooms: long-sized
polyvinyl chloride
sheels

To follow local method
To {ollow ‘Standards’

Ceramic tiles

To follow local method

Baseboard

Woaad

Hall: Terrazzo tiles
Classrooms: Paing
finish on wood

exterior wall

.

Inside surface of

Paint finish on plaster

Particleboard
EP for h>2000
OP for h <2000

Botter durability
o follow local mathod

Betler insulation
capability.

Anti-foul paint on Jower
portion.

Interior wall

Paint finish on plaster

Trowel finish of

(partition) moriar: Anti-foul paint on lower
EP for h>2000 portion.
B OP for h <2000 ‘
Ceiling Paint. finish on plaster | Paint finish on plaster | To follow local method.

Classroom door

Paint finish on wood

| Paint finish on wood

To follow local method,

S

To follow lueal rﬁei.hod.

|

i
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