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DEMONSTRATION BUILDING

PRIMARY SCHOOL AT LOC DIEN VILLAGE,
PHU LOC DISTRICT,BINH TRI THIEN PROVINCE

The Bullding: Two classrooms, an office and a store.

Locatlon: Loc Dien Village, in Phu Loc District,
30kms south of Hue.

Bullding Design: DW/GRET/IBIDAHPBD; participants from the Workshop
The construction team:  Participants from the First Workshop;
Hired labour from Hue and Phu Loc

Total Bulit Area: 120m2

Cost 26,600,000 Dongs; US $5,911
Finance: UNDP, Project VIE/85/019 C
Executing Agency: UNCHS-Habitat, Nairobi

Viethamese coordination: Institute for Building Investigation & Design, Hue (IBID)
Institute for Housing and Public Building Design, Hanoi

UN Sub Contractor: Development Workshop, France
GRET, France
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PROJECT VIE/85/019 C DEMONSTRATION OF STORM RESISTANT
BUILDING TECHNIQUES

GENERAL PROJECT PRESENTATION

Binh Tri Thien Province is hit each year by cyclones. Major cyclones as in 1985
cause massive damage and cost thousands of millions of Dong in loss and
repair costs.

Traditional building techniques in the region well withstand cyclones, but recent
evolutions in building styles and changes in available resources combine to
increase the vulnerability of houses and public buildings to cyclone damage.
The VIE/85/019 sub project No 3 has been developed in response to this:
problem after the 1985 cyclones. The project aims to define a provincial and
national action plan to raise public awareness on how to reduce the effect of
cyclones on buildings. The project will widely disseminate to builders and the
public cyclone resistant building methods which are within the economic and
technical reach of the population and adapted to local conditions.

To implement the project, several workshops are being organized, for policy
makers, technicians and builders, all concerned with the need to understand
cyclone resistant building methods and the ways to disseminate and apply
them.

The First Workshop Sessions have been at Phu Loc District, Binh Tri Thien

Province, from May 22nd to June 17th 1989. The objectives were as follow:

* define training methods adapted fo the technicians and builders of the
region;

* evaluate traditional and current cyclone resistant building techniques and
their appropriateness for use today;

* evaluate ways techniques and information can be communicated to the
project’s target groups;

* set out an action pian informing about cyclone resistant building techniques.

During this session, the participants have been divided into four groups, to
address different aspects of the programme:

1. Analysis of cyclone damage on buildings in the province; identification of key
strengths and weaknesses;

2. Study of the extra cost incurred in increasing the cyclone resistance of
different types of buildings in the province;

3. Evaluate ways of communicating ideas and information ;

4. Construct a demonstration building - the Primary School at Loc Dien, Phu
Loc.

The present dossier concentrates on the construction of the Loc Dien Primary
School, one of the major activities of the first workshop. -
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SPECIFICATIONS FOR THE BUILDING

The school has been built with the materials most commonly found in the area:

Foundations:

Filoor:
Walls:

False {6.\‘3!!."'0-'
!; ) g } N
Roof frame:

Roof covering:

reinforced concrete below columns;
wood posts attached by metal plates;
stone and cement mortar below walls;
reinforced concrete ring beam;

10cm concrete slab with cement screed finish;

20 cm thick cement block walis in the office and store;

concrete columns and beams; ]

triangulated timber frame walls with torchis infill (lime/straw earth
plaster on bamboo wattle) for the classrooms;

torchis in the rooms; bamboo matting below the verandah tiles;

triangulated and braced fimber roof frame, pitched at 35°;
hi roof ends. Minimum roof pro n beyond walis;
| brackets for fixing rafters, purling and trusses;

machine made clay‘ tiles on wood battens; :
single strand reinforced concrete ribs over tiles at 1.15m centres
and on ridges, to hold down tiles.
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THE DEMONSTRATION BUILDING

The objectives:

* Provide practical training for technicians and builders;

* Test technical solutions adapted to:
- available materials ;
- local skiils;
- low cost construction.

« Monitor building costs to identify where extra costs are incurred to achieve
cyclone resistance;

+ Evaluate the impact of "demonstration building” as a mean of diffusing
cyclone resistant building techniques.

The process: ‘
The school was designed in February 1989, by DW/GRET and the counterpart
institutes in Hue and Hanol. The construction details were analyzed and
designed by participants during the workshop sessions. Participants with the
help of additional hired builders have been responsible for the construction, and
technicians from the workshop have supervised the work.

The key cycione resistant features:
The main cyclone resistant features of the buliding are shown on the opposite
page, and are based on 10 key principies of cyclone resistant design, discussed
and elaborate during the workshop.

NHY A PUBLIC BUILDING FOR DEMONSTRATION?

* public buildings in the communes suffer much cyclone damage - improved
techniques are needed;

* schoois provide a demonstration to children, and via them, the parents - and
the pubilic building can be seen by everyone, and thus provide publicity for
storm resistant building methods;

* they provide a basis for showing new techniques which can be appropriated
by the people in their homes according to their resources;

* the cost of experimentation and testing innovations can be better supported
than by the general public;

* the costs of public construction can be more easily compared and anaiyzed

* practical experience in designing storm resistant public buildings is given to
technicians;

* the public building not only demonstrates techniques, but also provides a
refuge in typhoons.
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CONCLUSIONS

Despite the arrival of “"Cyclone No. 2" in the first week of construction, which
disrupted several days work, the building will have taken only just over three
weeks to complete. The process has provided a good test of the usefulness of
demonstration bulidings to develop and show techniques - the participants have
been able to discuss and apply a variety of innovative and traditional cyclone
resistant construction techniques using local materials, and relate them to the
key principles of cyclone resistant building design.

Major points have included:

* morntise and dovetail, bolts, and metal straps used in the details of jointing
between foundations and columns; posts to roof frame; joints between trusses,
-purlins, rafters and battens.

* the role of diagonal bracing in the structure.

* debate on the strengths and weaknesses different methods of torchis wall
construction.

* techniques for holding down the roof covering: concrete ribs with steel
reinforcing, covered with tiles on the ridges.

* the role of faise ceiling to reduce internal pressure on roof covering.

* discussion and proposals for landscaping for wind protection.

* the quality of buildings materials, kke wood or cement blocks.

Bullding work has used simple techniques, common in house building in Phu
Loc district, and no special equipment other than the normal tools of masons
and carpenters.
The cost of the school compares favourably with that of usual public buliding in
the district and of "modern” house construction in the province, given the extra
costs of experimentation and a very short construction time. Labour costs are
high, due to the emphasis placed on working out and explaining the best
construction details. Special cycione resistant features represent 15% on the
fotal cost.
It is premature to judge the building, however, it's evaluation later on in the
pro]ect must take into account the following:

* will it resist a major cycione?
* for policy makers, will the building serve to disseminate the lessons of the
project to those responsible in the Department of Construction?
* for technicians, will they make use of the cyclone resistant principles and
techniques used for their future work?
* for the builders, will they have made use of new techniques, and will they have
tried to spread thelr use?
*for the population, does this building represent a solution suited to the local
context and resources?
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sau ndy trong dy dn phdi tinh 3¥a ahing &ifa sau diy:

- Cbng trinh sé ching dwor st com bio 1ém khing ?

- vhi cdc cdn bO quin 11, cOng trinh Ml ") phut vu cho vigc phd
bifn nbm’ i hz: rM ra trong d¢ &n cho nhing ngutri cd trich nhide
trong S& Idy dwm h'

- M v cln b &Y thult, hz sé ip dyng nhing nguybn tc chbng bdo
tron tOnL\nk sau nby cda ho khing

D'I the lly hp sé dp dung nhﬂng kf thudt afi, va ho =8 tim cdch
ph8 bibn ring rdi. ede c kf thngt !

- B¥i vbi nhdn din, £bng trinh nly 12 obt gidi phip thich hop vi hodn
cinh vi tdi nguyBs 442 phuong khdng ?
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OVERVIEW

Parallel to building the school, Participant Groups 1 & 2 have undertaken
detailed analysis in the Phu Loc area on the effects of cyciones on housing and
public building, the materials and techniques in use, and have then proposed
solutions for Cyclone Resistant Building in keeping with the financial, material
and human resources of the area.

10 - 20% extra expenditure would make the average "transition” or "modern”
house of the region significantly more resistant to the annuai cyclones which hit
this coast. Nevertheless, for the major 50 or 100 year cyclone, damage to many
buildings seems hard to avoid - the extra cost necessary to provide such
cycione resistance would be prohibitive - and thus it seems necessary to
concentrate extra resources on securing the public buildings which in times of
major cyclones can also serve as refuges.

Technicai soiutions and skills are avaiiabie: to make them more widely known
and used by the public, Group 3 has anaiyzed various means of communicating
to policy makers, technicians, builders and the public - radio broadcasts,
popuiar games, ieaflets are amongst the methods proposed. Hue TV have
helped to make a video film "My husband builds our house" to launch a
proposed new service, the District Adviser for Cyclone Resistant Construction.
This represents a first step in implementing an Action Plan at provincial level,
which once tested and evaluated, can be reproduced nationally.

The Action Plan links activities at three leveis: Provinciai, through the Building
Institutes, to coordinate, research and train; the District, with the introduction of
Cyclone Resistant Construction Advisers, helping the public and training
builders; and the Communes, through the development of a cadre of trained
local builders in cycione resistant construction. They combine to provide a
service of advice and practical skiil to the population, and fo improve the storm
resistance of public building.

Simultaneous to the deveiopment of this service, a pubiic education programme
will be launched to ralse public awareness of storm resistant building
technigues and the help that can be obtained. The work of the future Workshops
will be focused on reaiizing this Action Plan.

Development Workshop/GRET. June 19889, Hue

TONG QUAN

Song song v vide ﬂ‘ dmIg trutmg a3u, hoc vién cda cic shds | vid 2
& tifn binh phin tich k? tai ving Phd Ldc nhing tac hai cda bio dBi
vii ahd & vh ohd co quan, cdc vit Jidu va kf thadt lan! sl dung, sau

i 44 &0 yult hng gidi ghip cho ctay rinh chlog blo pha by v
cdc ngulin tdi chinh,vit tv vd con n?m #i Phi Loc .

Chi bd théa 10-201 chi ghi‘ 13 sé 1dm cho adt ngbi nhd “chuyfn tilp*®
hoac "hitn &3i" irunp bioh trong huyln Phd LOc cd ¢ nghfa chiing bido
hon trutr cdc con bdo hing nds 40 bY vio bi hifn ndy. Tuy nhibn, 80§
vii con bdo 1m cb chu k) 50 hoae 100 ndm thl hinh nhy kho trish dvox
sy thidt hai 40i voi nhilu cOng trinb sé khd tia cdch chi théa tida
cin thift cho viéc chbng bdo nhe thE cho tit cd cic cong trink-vd do
vi(,tap trung chi tiBn 42 d3a bdo cho cic chng sb dvx ving chic 48
khi 0 ohBng con blo 16n cO the L1dm noi trd In cia ohin din 1) Lile
hinh phit t3n thilt, BE cd nhing ’iii phip kf thudt vi kf alng, v:‘
thl phdi 1is cho cic x:li phip vi k nlng 48 dvge nhin din bilt vi
izﬂ rOng rdi hon, Mhoa 3 &4 phie tich nhidu phuong thic vk biln phip
thing tin cho cbc cin b 14, cin b I; thubt, thy xdy vd pule
4 shin din, Cic bulli phit thanh trén &di, cic trd chei '
tranh butm 14 aft troeg sB cic phwmg :Np b 40 nulit, truyle
hinh Het &1 qgidp xly domg l‘i by phin Video cd tva 48 "Ching thi

zly ahd® ¥ phit 20ng alt dich vy tuyln tru‘h thing tin odi 41 dex
% xult-26 13 cf vin ll‘ dung shi ching bdo O huyén. By 13 butr i3
tidn trong vidc thex hiln sdt k& hoach hinh ﬁnz clp trnh. WOt Rhi
kP hopch sdy 4 deox thd aghile vi ddeh gid thY cé the dwec nhia
rfag ra c neix .

* KE hopch hinh d0eg gda 1idn cic mthlbn!‘ch 3 clp :CEp tinh, thing
i

qua chc viln xly dyng 42 kR hop nphi vd huln luyén. Clp huyls,
vii vile it thids cic cf vin 1'3 dung nhd ching bio, sf gidp pule
ching shin d3n xly nhd vA hullo luyln thy xdy . Clp xd thong qua vibc
phit tride odt 401 ngll cic thy x“ dja plnml dwge hulin l"l rly nhd
ching bdo .Ho phOi hop voi nhau 4% gidp ¢ kifn vh i ning thyx tE cho
nhin din,vd cli tith khi nln'nthm: bdo cho cidc cong sB.

Bng théi vii vibc phit tridn dych vy oy, a0k chuong Erioh gido e
nhin din 2 dur phit IOn! i# n n! cao n ‘n thix cda ohin din vB cic
kf thudt =zdy nhd chiing bdo vd nhdn din cd thE d44a nhin dvor sy gidp
i &, ang vile cda cic 1dp tip hudn tuomg lai sé duwoc tdp trung vio
vilc thyc hiln kP hoach hioh ddng ndy.

Developsent Morkshop/BRET . Thing 04/1989-Hue.




