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ABSTRACT: The aim of this study was to intlestigatent condition of existing condominiigtmaim. \he author
has carried out data collection through viggsibims@and personal interviews for more thaisti@pbildings and
their local residents. In-depth review ofditmdtimcal public-media was additionally caodsigpgpdement practical
information and to confirm found problems. #ihdBtsiscollected indicates existing condowiinfigtrsam in poor
physical condition, thus offer poor servicBabiitynmon problems have been identifiedtidoal siefects, degraded
aging, poor indoor environment, impact of sgrreawvidbnment, uncomfortable living conditiack afdauxiliary
facilities. The cause, according to literatupractiodl confirmations, are poor maintenatice, piherse climate,
people negligence and mistakes, inappropriatendlestmstruction methods, changes of sowialgacmhiditions, and
so on. Improvements are recommended at thehisndesgéarch for minimizing and even totalyirgjiminrent
shortcomings of existing condominium buildeigarm V
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1. Introduction do not satisfy people expectations for goodsdwellin
Moreover in Vietham now, not much effort sthwen t

Vietham is the developing country, located in theanalysis of buildings’ conditions and theisfalisas

Pacific Ocean Rim betwé80'®R and 232'N, with a existing complaints due to perfunctory inshitidiage

total area of 331,041 km2 and population ofaég@propr of research funds, lack of care, etc., makimg it mo

83 million people in 2006. The growth in urksiopopu  difficult to overcome these problems. Thugethis pa

was remarkable since 1975 to make many metropolisesrried out with the aim to assess the curiénhaaind

in Vietnam crowded with at least one-milliortsreside condominium buildings in Vietham in order to find

permanently. In the trend of overpopulated citiescommon defects and their main causes, and then

condominiums built since 1960s have became maisuggest possible ways to improve this situation

dwellings for many citizens. Firstly, thesgsbwiénln

four or five-story prefabricated concrete btouk®ns

shallow foundations that their styles and building. Literature Review

technologies came from Soviet Union. In 1980sf seri

apartments were additionally constructed toofonsist Worldwide researchers and field practitioners have

driven piles, masonry partitions and concrese frame conducted various studies on condominium boiddings

Since 1995, the boost of country’s economy createwhat constitutes “fault” or “defect” of thesgshudld

flows of people pouring into cities for nevd jobtean building defect may be considered to be arfailing o

living conditions. Many new towns located isside/ou  shortcoming in the function, performance, statutory

of metropolises have been established to accmmmodatiser requirements of a building, and manifists itse

these new residents. Many high-rise condominiums efithin the structure, fabric, services or dlities fat

10-30 stories were constructed in new townships, ma the affected building [1]. Building faults & defec

due to the limitation in land areas. These diegsbuil emotive terms and mean various things to different

provide better living conditions for occupieagngpmp  stakeholders, but always suggest that thevolvad in

with those built in 1960s and 1980s in ternes of saf has had an unsatisfactory solution. Freeman [2]

designs, more suitable layouts of individusgrapartm mentioned that the vast majority of buildirsgdandts

with local demands and there are many auXitiasy fac  catastrophic collapses, but far less newswmtilmalstr

of elevators, fire distinguishers, air-condiimners or mechanical problems and issues of servieaebility
Recently, there are many complaints from both locals local cracks, different settlements, and water

residents and public-media in Vietnam regasitiafj phy ingresses. On the other hand, building quality

and functional quality of existing condominiums. Inegradation due to lack of durability, intedrity an

overall, these buildings those are either aldbaoiiline serviceability has been indicated by Moodi @od Knap



[3]. These failure modes may occur during the“sometimes”, “frequent”, and “very frequentiedspec
construction time or later during the servyiem,lifes On the other hand, the influence level of defects i
causing problems for stakeholders of buildings (e.gdivided into “not influence”, “little influemookEate”,
residents, owners, societies, and contractors). “influence”, and “very influence”. Finallye#rehrés
In this paper the author will define the tétror“faul concluded by proposing solutions to improveetite cur
“defect” as the nonconformity of actual performancsituation and eliminate defects in order tdetiate
against initial expectations, leading to neusdicts i living condition for local residents. Suggesfioniser
on the condominium buildings and their stakeholders research are provided at the end of this paper.
failed building is therefore considered as d@adexpec
occurrence such as structural and functiopatisfici
or the appearance of local defects that prematuret. General condition of condominiums in Vietnam
degrade physical quality, functionality, safethiset
fault might adversely impact on the buildingdsedkeh The survey data (Fig. 1) indicates condominium
who, as a result, will suffer from metal sufferingsbuildings in Vietnam mostly having not satisfied fo
economic loss, extra maintenance costs and carespeople's expectation regarding their overallTduesét
nuisances, unsafe living conditions, and so onis a significant agreement among group of permanent
Catastrophic failures that cause buildingsaimdig dr residents living in surveyed condominiums ard group
collapses have been eliminated from this shely as t internet readers who are currently paying mtioh atte
are extraordinary and have low likelihood ehoecurr  for condominium quality. Respondents of personal
on existing condominium buildings in Vietnam interviews conducted by the author rated 40.28% and
32.70% existing buildings in “poor” and “very poor”
quality condition. Similarly, readers of thprégsex
3. Research methodology most popular Viethamese Website considered present
condition of condominium buildings in Vietnam for
An interview checklist was designed based upom0.79% “poor” and 50.03% “very poor” [5]. This fact
literature, public media and current statuding exis additionally confirmed by the national resegnaim pro
condominiums in Vietnam to obtain informat®n on thcarried out by a leading institute in buildiog acig
problems known to local residents in thesesbuilding technology in Vietnam [6]. Thus, existing candomini
Although the personal interview investigated severare in poor physical and serviceable conditiB086wit
issues relating to inefficiencies of resideldfiiadHu having serious damage in overall and 38% yiogsatisf
this paper focuses only on common problemsfor functional requirement (Table 1).
experienced. The author conducted interviewing two In general, existing condominiums in Vietham have
residential individuals for any of more than 10Gsignificant difference in terms of buildingigypolog
investigated condominiums located in Hanoke City, thcommissioning dates, structural types, des@istand
capital and second biggest city in Vietnam, and itend construction specifications, and so on., Besides
surroundings at the end of the year 2005. Réspondenoverall maintenance have not been carried out for
entered into research's interviews were whom who cabuildings’ key structures and auxiliary faeilties,
represent for population of their condominitans. Thumany apartments are internally refurbished eto creat
respondents are chosen according prefixedfarriteria convenient living conditions for individuatseRiden

over 40 years of age, leaving in surveyeddilddistg due to the lack of law enforcement in Vietmadate re

five years, and participating into residential regular maintenance as compulsory requirement. The
representative boards. It is in order to ensetaesy owner of these condominiums is simply to ntHect re

for their data provided. Direct (face-to-fagenintas fees, while their maintenance and management have

preferred to motivate respondents and to ensure thbeen forwarded to individual occupiers or aksidenti

accuracy of answers and improve response rate. Theepresentative boards. These, together withdhefimp

author afterward conducted visual inspecticsioath phy adverse climate, elapsed time, human beirgga)setc.,

and functional conditions of existing buildings taesidential buildings in poor physical condition an

reconfirm all failure mechanisms and their sest cau functionality as well as external appearaneeis dimer

occurring on these condominiums. assumption that existing condominiums built99€fore
Information collected through in-depth intardiews a are not adequate for current living standartts in bo

visual inspections was then collected and suimmarizephysical condition and functionality, even they wer

The analysis included ranking the problems of terms normally designed for 50 years of uses.

degree of occurrence and level of influencalydie an

outputs include the mean soundness scores ©f defect

on a scale of 0-100, categorized into five @dRups:

12.6-37.5, 37.6-62.5, 62.6-87.5 and 87.6-108s@4]. T

groups are classified according to the frequency of

defects occurring on buildings as “very rae®&”, “rar

5. Common problems of condominiums of Vietnam

Currently, there are many complaints in poak physic
quality and serviceability of existing condaminium



85 people

a. Personal interviews b. Internet questionnaires 1,956 people
40.28 % )
(211 people) —-<° 7269 people (3,910 people) 50.03 %
1,595 people
32.70 %
40.79 %
37 people
17 | 17.54 %
people
258 people]
3 people 8.06 % 29 people24 peopIeG_e% %p 48 people
1.42 % 074% 061% [ 1.23%
V.good Good Average Poor V.poor V.good Good Average Poor V.poolNo idea
Fig. 1. Rating for overall quality of existing cayminium buildings in Vietnam
Corrosion Spalling damage Crack of concrete and nmgson

Fig. 2. Examples of structural defects of exiswogdominiums in Vietnam




Vietnam, especially those built in 1960s-198@&s§7]. light impacts on the physical condition andtsgtyice
problems stem from surrounding environmenhdaging a of existing buildings. The research thereforemtdoes
degrading of buildings’ main structures andy auxilia analyze detail them, but briefly summarizeg apallin
facilities, impact of occupied human beings, pooroncrete and masonry, falling off of proteetive,cov
maintenance practice, etc. The site inspection andisplacement and dislocation of structures, etc.
personal interviews unveiled that much damage has

been occurring on existing condominiums in Vietnans.2 Degraded aging

though it varies widely according to locatipnaddsi Aging and premature aging problems become critical
construction standards, materials used, comgissioni now as there are more and more incidents sf failure
dates, and the surrounding climate. Several commorelating to old structures [10]. It is confiviieitham
problems in both physical and functional agpects arwhere its condominium buildings, under dailgfattack

identified and analyzed in following sectiodingtco adverse climate, humidity, sunshine, air petitutias,
their orders of seriousness and frequency. well as poor maintenance practice become aging and
degrading more quickly than initial expectation. Fo
5.1 Structural defects condominiums built in 1960-1980s that their servive
Due to combined effects of environment, elapsedifespan is approaching to the end, aging aigrmEs c
time, unsuitable designs, insufficcient constaakio easily identified for existing buildings. Frdame outs

of maintenance, etc., now most of existingsthakling  observation, they seem very old to containferany dif
damage [8]. The vast majority of physical defectdypes of damage due to lack of maintenanceoEvident
occurred on buildings’ structures are crackmncorro  unexpected mosses, fungi, and weeds occur on almost
settlement and spalling. They are not drarapsies;oll external walls of existing condominiums in Vietnam.
but far less newsworthy mechanical problemseand iss Decorative cornices and paintings have either
of serviceability such as water leakage andostagnat disappeared or discolored to make these buildings
that cause inconvenience for local residentsudlhe v becoming older. Indoor surveys and persor@dsntervi
inspection confirms the problems reported in theare moreover confirmed the aging problem irf terms o
literature, finding various degrees of local defect rain penetration, condensation, entrapped sirader, ri
almost all surveyed condominiums in Vietnamanfrig. 2 damp, breaking of drainage pipes, etc., to create
Table 2). While critical damage has caused severalncomfortable living conditions. Several exdmples o
components to locally collapse, structural tdefects degraded aging are taken and shown in Fig. 3.
progressively degraded physical condition,alstructur ~ Premature aging is another aspect of common
capacity, serviceability and reliability ajsuildin problem currently occurring new condominiums built
Corrosion of concrete reinforcement is considerablgince 1990s in Vietham to decrease actual filflespan
identified as most common defect encountered ab0-80% of designed time [11]. Premature adsgfsigna
condominiums in Vietnam. It is the destructted of m mosses and fungi can be observed on exteroél walls
and mainly occurs due to the oxidation of iron whenew-built condominiums even they should bd beautifu
exposed to adverse environment [9]. Rust signals arunder decorating of new paintings. In addition,
observed on concrete structures of upper febfs, toi malfunction of auxiliary facilities such asuppligng
areas and staircases those are under dampilog condit and drainage pipes, electrical system, andestércas
of moistures and water ingress. It is becaum® Vietn easily identified throughout both visual inspation
has a wide range of temperatures going fron®’around personal interviews. The cause of the problem is
to 39C and high atmosphere moisture (80% averagelonsidered as the lack of proper maintenascecthat i
containing many active ions (e,gSOR) to create a a compulsorily enforcement. Thus, the exteatafimpa
good condition for corrosion to occur and pyogress moisture, sunshine, rain, etc.,, creates a good
reinforced concrete. In addition, cracks ardlycurren environment for permanent occurrence of unexpected
found on concrete slabs and brick walls of existingliens on the surface of these buildings. Amagher c
condominiums due to temperature changes, vibratiocan be claimed to be the poor construction gfactice
impact, design and construction mistakes, and so orusing insufficient materials within limited .buldigets
These cracks are normally limited to covewgrotecti makes existing condominiums in Vietnam not durable
layers, however in many cases go deeper igit-the lo enough to withstand environment attacks. m #uitio
bearing structures to possibly cause collapsesrébr aging problem has not been quickly remediethmaking
local elements. Besides, many existing condaminiums situation more serious to degrade physicahcamditio
Vietnam are settled due to compressions ofrttie grou functionality of existing buildings. The probatgny of
underneath to create unexpected restrain digggaceme and its main causes are illustrated in Table 3.
These settlements stem mainly from external impacts
such as deduction of underwater levels, coraptéx gro 5.3 Poor indoor environment
conditions, and poor quality of foundation temmstruc Good indoor environment is an important factor that
There are other local defects occurring in Viethamany condominium needs to provide comfortable living
though they are not considered serious and yhave onkondition for local residents. Buildings’ imdlitionco



depends on sunshine lightings and natural agmospher neighbors and road traffic is claimed. A rebeim stu
provided for occupiers against outdoor at@yitiese| Vietnam indicated 100%, 80% and 70% of thimse built
visual inspection indicates existing condontiniums i1960-1980, 1980-1995, and after 1995 having high
Vietham in poor indoor condition. This finding issound-transmission level to cause psycholddéal pro
additionally confirmed by public media and locafor indoor occupiers [7]. It is because naigednsul
residents entered into personal interviews. réhere a materials have not been employed during constructio
many existing buildings located closely atglisfance Besides, existing condominiums locate closedy roads
only 10-20m even their heights are generaldmover 5 extreme traffic-induced acoustic can penet@te in t
This prevents natural sunshine entering agdfdightin  cause great discontentment among occupants.
indoor spaces to cause many apartments in dark Moisture-related problem of rising-damp and steam-
condition for even daytime. Electrical lighters thacondensation frequently occurs in Vietham to cause
definitely increase the energy consumption b@ve to damage of building structures, growing moulds, and
used indie both day and night. This problemei$ clai adverse impacting occupants’ health and cdamforts. |
for extremely high land-using rate of 60-80% inrefers to either ground water seeping up thotingh fo
residential areas to violate current regulation foislabs or steam over-concentrating on flooringhttzord
maximum of 20-40% [7]. The root cause comes frorhe result of personal interviews, the proleieerayg
expensive land prices of cities’ downtowns to forcelue to the lack of damping proof courses on footing
building developers by scams of reducing laaddcape structures, high underground water levels, poésence
vacant areas as much as possible while the lawintensive moisture climate (80% averagely), and the
enforcement loosely punishing violators (Fig. 4). absence of air-conditioning system. Another problem
Another aspect of poor indoor environment forobserved through site inspection is rain peraichtio
existing condominiums in Vietnam is the laokabf nat water seepage through roof slabs and wet lotations
atmospheres that occupied residents can fréedy brea existing condominiums. A study for more thpit&00 ty
Due to high current land-using rate of 60-80%s wind apartment buildings in Vietham confirms the giroblem
and openings are purposely limited as muchbées possi water leakage from either roofs or bathroorfe flind
to create many apartments tightly isolated doom out condominiums built in 1960s-1980s and at chnsiderab
environment [13]. In addition, natural and rakechanichigh rate of 40% for new-built ones [11]. Thefcause
ventilation systems that can provide a comfortablevater leakage is claimed for the absence of
environment by refreshing the indoor air witih outdo waterproofing systems, or these being pooolyrfated
atmospheres are not much available, especially foperiodically replaced to overcome time-depreciation
condominiums built in 1960s-1980s. Inappropriat@roblem. In addition, cracking that vary cdgsiderab
building layout is also the cause to not bltlwied po  severity from hairline cracks to major fissrsesoref
air of kitchens and toilets outsides, but afteety it deconstruction of concrete and masonry to cause wat
entering bedroom and living rooms. The authtw refer leakage for existing condominiums in Vietnard. Table
a research indicated indoor air quality of existingllustrates in details the external impact ouo ind
condominiums in Vietnam at unacceptable p@mn condit environment of existing condominiums in Vietnam.
[14]. It confirms current levels of CO, NO2 and SO2
averagely at three times higher than allowaleces whi5.5 Uncomfortable living condition
degree of microbiological organisms (VOCs) may reac The main aim of condominium buildings is to provide
at 15 times of normality. Interviewed peopleitgree  comfortable living environment for their occupied
the problem to cause many sick building syndcbmes s residents in terms of reasonably room layouts, wate
as tuberculosis and lung-diseases, especiatlyeihose  supplies, electrical systems, etc [1]. Indpadnadiats
residents use coals, oils and woods as mainafources of existing condominiums in Vietham however are far
cooking energies. Details of indoor environment ofrom this mentioned target to initially aimhghgupp

existing condominiums are illustrated in Table 4 constructed spaces for struggled and poor pesple, t
comfortable living criterion is not seriouslgizedpha
5.4 Impact from surrounding environment (Table 6). Narrow living-area is firstly claimecdefu

In condominium buildings where residents must liveerviceable shortcoming of many existing buildings.
with their human and environmental neighborhoods iisual inspection and personal interviews comdirmed
close proximity, separated from each otherhonly witexisting apartments are normally occupied hyid®useh
partitions such as concrete floors and brickhavalls, of 4-6 people and have only 18-24m2, counti®gy for 5
impact from surrounding environment is an importamer person averagely. Current living-area rate is
issue that must be treated seriously [15]rdtheclite considerably very low for average housing-aoéa rate
confirmed correctly for the condition of Vieamam wh 10m2 in Vietham and 30m2 in the world [5].hBue to t
visual inspections and personal interviews Yeuald se  problem, separated rooms have not been assigned for
problems stem from surrounding environmeimgf exist individuals. Two or three generations of grésmdparen
condominiums to cause annoyance for occupants (Figarents and children have to accommodate common
5). Firstly, problem of the noise generated hy humaareas for sleeping, dining, relaxing, etc.



Unsuitable room layout is also the problem to makéhem built just few years ago to comply with modern
local residents feeling not comfortable indié& of t design standards. Meanwhile, fighting and escaping
apartments (Fig. 6). Firstly, the building dsvelope facilities of fire-distinguishers and exissetaiaca
initially intended to provide large bedrooméngnd li  either lacking or even available but havingriynprope
rooms, thus service areas of kitchen, dining-roomsyorking conditions. Personal interviews moreover
bathrooms, toilets, etc., are much minimizesl at lesconfirm local residents having no awarenesstitd pot
accessible locations. In addition, transpdreatimmsl causes and seriousness, procedures of evacdating an
that allow residents smoothly moving insides andgreventing from fire, and so on.
outsides of apartments are not much emphasized as Accessing direction is another aspect of lacking
evident of narrow corridors, over-sloping sta@nmedse auxiliary facilities. Internally, evident of cariders,
small doors and entrances. These unsuitable layoutaver-sloping staircases, and small doors araé®ntran
create uncomfortable living conditions for occupiedan be easily observed. Lacking or poor working
residents who should use frequently servicerareas aondition of elevators and escalators causes furthe
moving inside of their apartments, especialrsare problem in accessing infout of existing buildings,
disable people [5]. Moreover, existing laydufscedd especially for disable and old people. Extatedly,
indoor environments of insufficient naturakesandhin roads for condominiums built before 1995 inaretnam
atmosphere, lacking ventilation system forngefreshi normally less than 2m wide to prevent vehidgs gett
indoor air against polluted CO, NO2, SO2 and VOCs a&lose with these buildings even in emergency cases,
well as bad-smells spreading from kitchensetsnd toil ambulances and fire-fighting trucks are vegnimport
into living-rooms and bedrooms [14]. The author found also problem of parking spaces for

Uncomfortable living condition is also fromghe agi motorcycles and cars to be main mean of trenmsportat
and degrading of service facilities (e.g. walies,sup  in Vietham nowadays. Most condominiums built in
drainage pipes, electrical cables, and telepd®)ne li Vietnam have been designed without parkiogdets in
currently not satisfying occupied residents’sdiemand to prioritize available spaces for other pufpuses.
quality and modern systems. Current survewin Vietn however creates dilemma for buildings’ reseléots du
as shown in Fig. 7 indicates all original 100-150mmalmost households currently have at least eclmotorcy
diameter PVC or glazed terra-cotta pipes have beeand even cars for their convenient moving inside of
seriously damaged and not yet repaired to make thewmrowded cities. Many residents therefore dquédkd to
non-functionally serving for purposes of wdies supp motorcycles inside their apartments at moserbnveni
and drainages [7]. In order to supplement aili¢y o areas, even for bedrooms, dining-rooms, etg.a th
supplies and drainages, small pipes of 10-15mm arim five-storey. Several typical problems due db lac
additionally installed to connect internal domsumpt auxiliary facilities are illustrated in Figl &éand.
points with external sources. This however causes
several subsequent problems of water leakage, extra
energy consumption, ugly external surfaces, etc6. Conclusions
People’s dilemma is from existing electrical and

telephone cables as well that are considerahly old In this paper, current status of existing camdomini
disorderly fixed on building structures. Cawtcg pr buildings in Vietnam are analyzed, concurhettitéirwit
causes frequently occurrence of electricitypdrmhéel main failure modes and root causes. According to th
interruption on existing buildings, espedtialtyna¢ of result of site inspection, personal intervielis, pub

heavy rain, strong wind, or high energy-congibjption media, etc., the author concluded most existing
condominiums in poor physical condition and thus
5.6 Lack of auxiliary facilities offering poor serviceability and unsatisfied living
Buildings’ auxiliary facilities are compulsorilyenvironment. In addition, many existing condominium
established to provide living and accessingnentiron  built in 1960s and approached their desigreed difesp
for occupied residents and their visitorstt@odaare 50 years have not been either replaced or edfurbish
few literatures defined auxiliary facilities raimhede but still fully occupied even they are not aepfopri
their problems. In this paper the author ilthgefin condominium purpose. Six common problems have been
term “auxiliary facilities” as fire equipmeing pack identified for structural defects, degradedpaging,
space, and accessing direction to supplementl safe a indoor environment, impact of surrounding emtyironme
convenient serviceability for existing builditigsfife uncomfortable living condition, and lack ofy auxilia
equipments are emphasized to enable local residentmcilities. The causes of these problems, adoording
escaping dangerous in emergency cases when firéiteratures and practical confirmations, are poor
erupting into their occupied buildings. Howsver, th maintenance practice, adverse climate, people
important aspect is not seriously considerédaim Vie negligence and mistakes, inappropriate design and
that has been confirmed through site inspedtions anconstruction methods, changes of social and living
personal interviews. Fire alarms and detectays are conditions, and so on. The author suggests @atrrying
available in all surveyed condominiums, evdrotevera additional research on maintenance management
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a. Typical 4-storey prefabricated concreterslookrdams built in 1960s%18m
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Fig. 6.Typical apartment layouts of existingréonmobuilt in 1960s and 1980s



Fig. 7. Using of alternative 100-150mm diameipe® 4T water supplies

Narrow access r Isolated / no emergency apartments Unavailability of fire-fighting devices

Fig. 8. Several problems of lacking auxiliteyg facil

Table 1. Evaluation for physical and servigadititmsmf condominiums in Vietnam.
Overall evaluation of current status of condominium Percentage Total

Physical condition

There is no damage in overall 10%

There is moderate damage in overall 60% 100%

There is serious damage in overall 30%
Serviceable condition

Satisfying for functional requirement 11%

Moderate satisfying for functional requirement 51% 100%

Totally not satisfying for functional reqguirem 38%

Table 2. Typical structural defects occur dednspadominium buildings in Vietham.

Structural defects Occurrences Degrees Main causes

Corrosion Very frequent  Moderate influencejoldverse climate of high moisture,
(85% buildings) overall quality dramatic change of temperature, etc.

Crack Frequent Moderate inﬂuence}oﬁemperature change and vibration
(60% buildings) overall quality impact of surrounding environment.

(40% buildings)  on overall quality lowdown underwater levels, poor quality

Settlement Sometimes Serious influence } Complexity of ground conditions,
of foundation construction.

Other damage of spalling, Sometimes Little influence on  Decays of concrete and masonry, poor
falling off protective (40% buildings) overall quality construction  practice, inappropriate
coverings, displacement and materials used, people’s
dislocation, etc unconsciousness, and so on.

Table 3. Summary of aging problem occur orcergiminium buildings in Vietnam.



Aging problems Occurrences

Degrees

Main causes

Aging buildings with ages Moderate
approaching 50 years. (55% buildings)

Premature gging signals of Very frequent
mosses and fungi. (90% buildings)

Physical defects of corrosioRrequent
cracks, decays, spalling, et¢70% buildings)

Functional defects of rain  Frequent
penetration, condensation, (60% buildings)
rising damp, entrapped water,

pipe breaking, etc.,

Very serious, create Adverse

troubles for local
residents

Moderate influence
building appearanct

Serious influence
on overall quality

Moderate influence
building serviceabili

climate with temperature
change, bacteria, sunshine, humidity,
heavy rains, and so on.

ohack of proper maintenance to clean and

esremove aliens.

There are many old condominiums built
in 1960s-

1980s still in services.

Using of unsuitable and not durable

materials against

omveather attacks.

tyLocal defects of corrosion, spalling,

crack, etc., have not been quickly

——

remedied.

Table 4. Details of poor indoor environmetihgfoexidominium buildings in Vietnam.

Indoor environment Occurrences

Degrees

Main causes

Lack of natural Frequent
sunshine for lighting (80% buildings)
indoor spaces.

Very serious
(increase energy consumptignaduse close distances among
artificial lighting)

High land-using rate of 60-80%

condominiums.
Maximum deduction of vacant
spaces&landscape.

Lack of natural Very frequent Moderate Minimum use of external windows
atmosphere for (90% buildings) (create uncomfortable living > and openings.

breathing. condition) Poor natural and

Polluted indoor air of Moderate Serious mechanical ventilations.

high degree of CO,
NQ@, SQ and VOCs.

(50% buildings)

(cause sick building syndromesnaroper
tuberculosis and lung-diseaseg)revent polluted air ventilating to

layouts of buildings

J outsides.

Table 5. Impacts of surrounding environmetingrcergominium buildings in Vietnam.

Indoor environment Occurrences Degrees Main causes
Sound transmission. Frequent Serious Noise-insulated materials and designs
(70-100% (create psychological have not been used.
buildings) problems for indoor Traffic induced acoustic penetrate into
occupiers) indoor spaces.
Moisture-related Very frequent Moderate Lack of damping proof courses on footing

problems of rising dam(80-100%

and steam buildings) growing moulds, and H

condensation. adverse impacting P
occupants’ healthand | A
comforts )

Water leakage of rain Frequent Moderate A

penetration and water (40-100%
seepage through roofsbuildings)
and wet slabs.

and create annoyance
occupants)

(cause structural damagestructures.

igh underground water levels.
resence of intensive moisture climate.
bsence of air-conditioning.

bsence of waterproofing systems, or

(increase indoor moistyrethese being poorly fitted.
rCracks allow water penetrating through
concrete and masonry.




Table 6. Details of uncomfortable living cocaitiamm existing condominium buildings in Vietham.

Uncomfortable living

Occurrences

Degrees

Msin cause

Narrow living areas of Very frequent
apartments for averagé 5m(70-90%
per person. buildings).

Unsuitable room layouts  Very frequent
provide less service spaceq80-100%
toilet and bathroom, kitcherhuildings).
corridor, etc.

Unsuitable room layouts  Frequent
minimize transportation dug50-80%
to narrow corridor, over-  buildings).
sloping staircase, etc.

Degrading of service faciliti®&ery frequent
(e.g. water supplies, draina¢@0-100%
pipes and electrical cables)buildings).

Moderate

(create psychologic\
problems for
occupiers).

Serious

(Make occupiers in
difficulty of using
service areas).

Moderate
(prevent indoor
occupiers moving
inside of their room;

Serious

(prevent occupied
residents using wat
electricity).

Initial aim is to supply constructed spaces

hlfor struggled and poor people, thus

comfortable living criterion is not seriously
emphasized

Building design is not currently
appropriate with modern lifestyle.

for

Increases of residents’ number

> individual apartments.

Lack of timely maintenance for existing
service facilities of water supply and

s)drainage pipes, and electrical and
telephone cables.
Aging and degrading of existing

condominiums in terms of physical and
brserviceable conditions.




