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A Study on Multi-story Building Users’ Opinions about the Installation of
Emergency Plumbing Equipment for Preventing the Spread of Water Leakage
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Abstract

The purpose of this study is to examine the necessity of ‘emergency plumbing equipment for preventing the spread of
water leakage’. It reviews social and economic costs when there is spread of water leakage and finds out that those are
enormous. Expansion of water leakage causes conflicts between neighbors, economic loss and inconvenience from damages
on facilities like elevator and power failure. Next, it examines the inability of existing plumbing equipment when it
comes to spread of water leakage. Newly defined ‘Surface Leakage’ means rapid leak in the surface, and ‘Internal
Leakage’ means seeping out slowly and gradually buried in the pipeline. It will also be analyzed by separating the
concept of a leak in the two concepts of a ‘Surface Leakage’ and ‘Internal Leakage’. It proposes emergency plumbing
equipment for preventing the spread of water leakage as a solution for the expansion of water leakage. It explains
general concepts of emergency plumbing equipment for preventing the spread of water leakage. It will also examine the
effectiveness of the user by performing a survey of 420 multi-level building their opinion on the effects of an
emergency plumbing equipments to prevent the spread of water leakage.
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Table 1. Causes and Locations of Water Leakage

Locations Detailed part

Causes of water leakage

Cleansing part

Abrupt water overflow

Sewer Dislocated or damaged pipe
Sink i ioi
Water pipe C.orrosmn of joint part of water
pipe
Plugged drain pipe Oil sludge, loofah etc.
Washing . Corrosion or dislocation of
. Water pipe . .
machine joint part of water pipe
Bath Water overflow, Plugged pipe
Dislocation of water pipe,
Bathroom Washstand Water overflow, Plugged pipe
. Dislocation of pipe,
Toilet Malfunction of wire connector
. Worn-out facilities, Corrosion,
_Fire  Malfunction of sprinkler Defection of joint part, Change
e"tlnz‘%‘fl?h‘“g of water pressure etc.
facilities - - - -
Defective sprinkler pipe  Joint part

Drain pipe Plugged pipe

Back flow and overflow owing
to plugged pipe

Frozen pipe,
Water gauge Corrosion and
defection of joint part

Damage by freezing, Corrosion
of joint part and defection of
wire connector

Corrosion of joint part and
defection of wire connector,

Water supply Water overflow due to
malfunction of water level
controller in storage tank
Corrosion of joint part,

Boiler Defection of wire connector,
Dislocation of joint part due to
repetitive contraction and

Hot water expansion by temperature
difference
Corrosion and defection of
heating pipe
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Table 2. Locations and Damages of the Spread of Water Leakage

Locations Aggravated Damages
Neighborhood ~ Water overflow into neighborhood

Corridor Breakdown of elevator

Basement Power failure, Breakdown of a drainage pump
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Table 3. Hypothesis about Opinions about Water Leakage

Category Hypothesis

H,: There is no difference in expectation of water
leakage between person who has experienced water

S . leakage and person who has never experienced water

% Expecting 2 p p

& water leakage.

g H,: There is a difference between in expectation of

5 leakage .

=) water leakage between person who has experienced
water leakage and person who has never experienced
water leakage.
H,: There is no difference in willing to buy insurance

o] _— between person who has experienced water leakage

G  Willing to .

b bu and person who has never experienced water leakage.

2. Y H,: There is a difference in willing to buy insurance

S’ insurance .

=] between person who has experienced water leakage
and person who has never experienced water leakage.
H,: There is no difference in willing to bring a civil
action between person who has experienced water

_— leakage and person who has never experienced water

> Willingness & P P

2. tobringa leakage.

é' oornga \: There is a difference in willing to bring a civil

civil action

action between person who has experienced water
leakage and person who has never experienced water
leakage.
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Table 4. Variables related to Emergency Plumbing Equipment
for Preventing the Spread of Water Leakage

Variables

Installation of emergency plumbing equipment
for preventing the spread of water leakage when
constructing new building

Installation time

Government support of installing emergency
plumbing equipment for preventing the spread of
water leakage

Government policy - - -
Compelling the installation of emergency

plumbing equipment for preventing the spread of
water leakage by law

Degree of coordination when installing
emergency plumbing equipment for preventing
the spread of water leakage

Cooperation will of

survey Degree of coordination when installation charges

for emergency plumbing equipment for
preventing the spread of water leakage is
requested

Installation of emergency plumbing equipment
for preventing the spread of water leakage at
semi-basement and basement

Installation of emergency plumbing equipment
for preventing the spread of water leakage in

Partial Installation
front of elevator

Installation of emergency plumbing equipment
for preventing the spread of water leakage at the
places that building users agree to install the
equipment
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Table 5. Water Leakage Experience

Frequency Percent
Expenenc?d person 125 298
(Person who has experienced water leakage)
Inexperienced person
(Person who has never experienced water 295 70.2
leakage)
Total 420 100.0
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Table 6. Water Leakage Experience of the Experienced Person

Category Frequency  Valid Percent
Spring 14 12.0
Weather Summer 43 36.8
Autumn 8 6.8
Winter 52 44 .4
Sink 28 22.6
Washing machine 18 14.5
Location Water purifier 1 0.8
Boiler 31 25.0
Others 46 37.1
Apartment 50 42.7
Officetel 4 3.4
Type of House 41 35.0
building Store 13 11.1
Office 0 0.0
Others 9 7.7
Residence 94 82.5
b[iiSlZi(r)lfg Business 18 15.8
Others 2 1.8
Less than 2 years 13 13.1
. 2-5 years 14 14.1
P e“gjiﬁ;r‘l‘;e of 5710 years 19 19.2
10-20 years 37 37.2
More than 20 years 16 16.2
Table 7. The Result of Independent Samples T-test
95% Confidence
Category The res’ult of Si‘g Inte.rval of the
Levene’s Test (2-tailed)  Difference

Lower Upper

o5l
% Expecting
?‘é water | Daualvariances -, 1o 6000 0449 -0.256
B not assumed
g leakage
FZDd Willing to Equal variances
g buy 4 2.05 0.042 0.005 0262
2 . not assumed
g insurance
»  Willingness .
&  tobringa Equal variances -, 51 000 0368 -0.147
8 R assumed
civil action
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Table 8. Opinions about Water Leakage (valid percent)

Are you willing to
bring a civil
action?

Do you expect
water leakage?

Are you willing to
buy insurance?

Yes No Yes No Yes No

Experienced 86 24 68 37 24 77
person (782) (21.8) (64.8) (352) (23.8) (76.2)
Inexperienced 125 166 101 158 36 61
person (43.0) (57.0) (39.00 (61.0)0 (37.1) (62.9)
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Table 9. Opinions about Installation of Emergency Plumbing Equipment for Preventing the Spread of Water Leakage

Category Variables Water leakage experience Mean std. Deviation t
i i The experienced 3.97 0.989
Installation time Installat'lop when constructing : p : 2 716%%%
new building The inexperienced 3.68 0.888
Government support of The experienced 3.93 0.95 2.018%*
. installation The inexperienced 3.69 0.973 '
Government policy -
. . . The experienced 3.81 0.965
Compelling the installation - - 2.084%*
The inexperienced 3.59 0.881
o The experienced 371 1.01
Degree of coordination - - 1.791*
Cooperation will of The inexperienced 3.51 0.812
survey Degree of coordination when The experienced 3.68 1.099 2 A5+
installation charges is requested  The inexperienced 3.38 0.906 ’
Installation at semi-basement The experienced 3.93 0.906 2 334%%
and basement The inexperienced 3.67 0.934 '
. . L The experienced 3.85 0.896
Partial Installation Installation in front of elevator - - 3.076%**
The inexperienced 3.52 0.886
Installation at the places that The experienced 3.84 0.808 P
building users agree to install The inexperienced 35 0.838 ’

#p<0.1, #%p<0.05, ***p<0.01
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Table 10. The Result of T-test of Mean Difference in Expected Effects of Emergency Plumbing Equipment for Preventing the Spread of

Water Leakage
Variables Water leakage experience Mean std. Deviation t
- . The experienced 3.61 0.816
Raising parcel price - - 2.143%*
The inexperienced 34 0.818
. . The experienced 3.73 0.886
Reducing social cost - - 4.135%**
The inexperienced 332 0.781
L . The experienced 3.57 1.071
Reducing insurance premium - - 2.659%**
The inexperienced 3.24 0.817
. The experienced 3.87 0.904
Preventing damages - - 1.879**
The inexperienced 3.67 0.85
) . The experienced 3.68 0.89
Appreciating the value of building - - 1.686*
The inexperienced 35 0.851
. . . The experienced 3.82 0.817
Resolving conflicts between neighbors - - 3.03%**
The inexperienced 3.52 0.865
o . o The experienced 3.73 0.844
Relieving anxiety and making life more stable - - 2.611%**
The inexperienced 3.46 0.88
) . The experienced 3.67 0.89
Getting rid of risk factors to building manager - - 2.024%*
The inexperienced 3.45 0.855
o . The experienced 3.77 0.883
Contributing to maintenance - - 1.934*
The inexperienced 3.56 0.865
. . . L The experienced 3.67 0.902
Increasing stability in business activities - - 2.28%*
The inexperienced 3.42 0.874
. . The experienced 3.87 0.816
Contributing to maintenance 3.552%%*
The inexperienced 3.52 0.813
. . The experienced 3.79 0.841
Reducing maintenance cost - - 2.827%**
The inexperienced 351 0.809

#p<0.1, **p<0.05, ***p<0.01

Table 11. Mean Rank Comparison of Expected Effects of Emergency ~ #+o 2 A dsf|7} WAyt 4= o},
Wator Lofenapment for Proventng fhe Sprezd o wapq searaitig =) 919 weto] WHele) & A
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Paon)  Person)  go xslo] 95N ¥4 A olgjFoze] w4 5
Contributing to maintenance 1 3 2 uh=g},
f(rees\;?:::ggciinfll?cgtzSbetween neighbors i 411 _ @?7]— = EE]-OOH& s _/\E]ix} s @,%%Eﬁ’j—g— SH
Reducing maintenance cost 4 5 g?‘]@quj—g_ :J— %gqiuq%ﬁf _]O] N :l2}(\)‘3§—a—_ i
Improving residential environment 5 2 %f ]};\EEEET 6]—)\}‘]:]: :\év:i/\]- _T’:/L' —7§57+ ‘lj“[‘ 73—?;(]—3]—
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Reducing social cost 7 11 A ZpolE Holil o ARt o HAIARG 7
Appreciating the value of building 8 6 i dFR7E =AY tiE], 8ol B AFA ol
Increasing stability in business activities 9 9 ol HAAR ¥ AE Al v Fd 5= <l F3
Getting rid of risk factors to building manager 10 8 o} wEo] 7}EEY] WjEow welth wahs ¥4 )
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