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Abstract

The purposes of this research were to study (1) the state of house renovation and (2)
the house lifting local wisdom of technicians in Buri Ram province. The qualitative study was
used by investigating six groups of technicians. It was found that the technicians raised the
house lifting wisdom by their own experiences without the engineering or architecture
education background. The house lifting generated by local technicians could be applied to
houses made from wood, wood and masonry, and also reinforced concrete houses. The
result showed that house renovations were needed to; 1) solve settlement problem 2)
extend the floor to floor height 3) strengthen the house column and footing and 4) relocate
the house. The renovation process needed house lifting, building structures editing, wall

strengthening, and whole structure relocating.

Keywords: Architecture, Local Wisdom, Local Technician, House Lifting, House Relocation
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1. Introduction

A house is one of the architectural accommodations. Individual settlers use local
wisdoms transferred through generations to design and build their houses. The house retrofit
and renovation were also learned through generations. At present, house design and
building technology are taught in vocational and university where as local technicians are
still needed in the local area. House lifting is considered as one of the renovation processes
that local technicians have involved. The knowledge through generations develop the
systematic work process and skills which can be applied to various cases. It was interesting
that the technicians have raised and accumulated their skills through experiences without
architecture or engineering background knowledge. These improbable findings of local
technicians to develop their working procedure were full of self-esteem proposed by
Tharapong Rattranatrakul and Uthai Cholthansarit (2003) [1]. In Buri Ram, the local wisdom
house lifting technicians are still popular even though it is stated in Thailand Building Act
that, in the building control area, the houses renovation or relocation had to be processed
according to engineering principle; moreover, the process must be controlled and inspected

by certified engineers.

2. Research Objectives
2.1 To study the state of house renovation in Buri Ram province

2.2 To study the house lifting local wisdom of technicians in Buri Ram province

3. Research Methodology

The field investigation was used to study the techniques of 6 groups of house-lifting
technicians. The interview was made to the foreman and construction workers in each group
of technicians. Every group has more than 10 years experiences. Their services were
renovating, house lifting, and relocating the house structure in Buri Ram and nearby
provinces. The structured interview and photo collection were used to collect data from 6
cases of renovated houses. The data was verified and analyzed by descriptive analysis
method.

4. Research Result

House lifting local wisdom was raised and accumulated by the technician’s experiences
without engineering or architecture education background. However, the engineering
principle of force equilibrium was naturally considered the most important factor to
accomplish the house lifting process. Even though houses in village area of Buri Ram
province were mostly made of wood or wood with masonry. The house lifting generated by
the local technicians could be applied to both types of houses and the techniques could

also be applied to reinforced concrete structure one. The house renovation was caused by;

(2]
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1) wall cracks due to settlement problem of a house foundation or the unequal settlement
2) lower house ground level compared to the surround area due to the higher road
embankment which caused flood, rotten wooden column and narrowed the underground
space 3) poor quality of column and footing structures which need to be strengthened, and
4) the need of relocating or rebuilding the house without demolition. In detail, the study of
each group was as following;
4.1 The house no.1 : Technician group no.1

House no.1 was the two-storey house. The ground floor was space. There consists of
24 wooden columns. The roofing material was fiber cement tile. There was anreinforce
concrete increment part of the house. The increment part consists of 4 concrete columns.
The problem was an unequal settlement between the two-storey house and increment part
so there was a severe wall cracks along the attaching area. The technique used was lifting
the settlement part, level up the part to the original position, then reconstruct the concrete
pier and footing. The 6 technicians were work together for 2 days until the job was done.

Construction process

1) Dig the ground around the column position until meet the pier and footing

2) Install the three-legged hoist (capacity of 5 tons) at the 4-column position

3) Strap the four walls with chain and wire rope

4) Lift the settled part as a whole to the original level

5) Extract the existing concrete footing and cut the bar from the attached pier

6) Place the new footing reinforcement bar (RB9# 1.20x1.20 m)

7) Add the L-shape deformed bar (dia. 9 mm) to connect a pier with a footing

8) Use concrete tube (dia. 60 cm) as a footing mold

9) Concrete mix proportion of 1:2:4 (cement : sand : rock) was poured into the mold

10) Remove the hoist and chain 12 hours long after the concrete pouring process

In conclusion, the technician group no.l disconnected the settled footing from the
pier and above structure, then extended the length of the pier until the original position was
set. The new pier was concrete of 60 cm diameter size which was much bigger than the old
pier size. It is recommended that the increment part of the house shall be disconnected

from the old house to prevent the cracks caused by an unequal settlement.
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Figure 1 The house lifting process of house no. 1

4.2 The House no.2 : Technician group no.2

House no.2 was the two-storey house. The ground floor was blank space. The roofing
material was corrugated galvanized sheet. There was anreinforced concrete increment part
consists of 6 concrete columns. The problem was due to the higher road embankment
which caused the waterlogging at the ground floor. The wooden column was soaked and
rotten. The technique used was lifting the house to the designate level, remove the old
wooden column, then reinstall the precast concrete poles at the column position. The 9
technicians were work together for 1 day until the job was done.

Construction process

1) Dig the ground around the column position until meet the pier and footing
(meanwhile, the spirit rituals ceremony was operated in order to psychology reinforce the
team and to ask for permission to the sacred spirit who protect the house so that can bring
fortune and safety to the team members)

2) Extract the existing concrete footing and cut the bar from the attached pier

3) Install the three-legged hoist at the 6-column position, then lift up for 50 cm.

4) Support the 2nd floor beams by a hoist platform, then release the 3-legged hoist

5) Replace the damage columns with precast concrete poles. (15x15cm. L=3m)

6) Pour concrete mix proportion of 1:2:4 (cement : sand : rock) as footing.

7) Install wire rope bracing to stabilize the structural members.

8) Remove the hoist and chain after concrete was poured for 5 hours at least.

In conclusion, the technician group no.2 disconnected the damaged columns with
the new concrete poles. Moreover, the bracing technique was used to stabilize the whole

structural members. The vertical alignment shall be checked during the renovating process.
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Figure 2 The house lifting process of local technician group no. 2

4.3 The House no.3 : Technician group no.3

House no.3 was a group of 5 one-storey prefabricated houses. Each of them consists
of 8 wooden columns. The roofing material was carved fiber cement tile. The houses were
moved to nearby area in order to service as bungalows. Due to the owner’s requirement,
the house floor level was lifted by local technicians instead of using crane (which cost much
higher). The 12 technicians worked together for 2 days until the job was done.

Construction process

1) Install the three-legged hoist, then lift the house to the designate level.

2) Strap the four walls of each house with chain and wire rope in order to slide move
the whole body of the house to the position set.

3) Dig the ground to make footing hole.

4) Use concrete tube (dia. 60 cm) as a mold for concrete footing

5) Pour concrete mix proportion of 1:2:4 (cement : sand : rock) as footing

6) Remove the hoist and chain after concrete was poured for 12 hours at least

In conclusion, the technician group no.3 lifted the house to the designate level, then
make the footing above the ground. There was no rebar reinforcement of the footing which
may cause the crack of concrete footing if the concrete properties and curing process were

not appropriate.
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Figure 3 The house lifting process of local technician group no. 3

4.4 The House no.4 : Technician group no.4

House no.4 was a 2 two-storey house. The first floor consisted of 15 concrete
columns and masonry wall. The second floor was wooden structure and wall. The roofing
material was carved corrugated galvanized sheet. There were damaged columns in both
houses. The owner decided to combine the two houses as one. The 6 technicians worked
together for 2 days until the job was done.

Construction process

1) Knock down and remove the first-floor wall using pound hammer

2) Dig the ground around the column position until meet the pier and footing

3) Install the 3-legged hoist (5 tons) at each column, then lift up the house

4) Support the 2nd floor beams by the hoist platform, then release the hoist

5) Replace the damage columns with precast concrete poles. (15x15cm. L=3m)

6) Pour concrete mix proportion of 1:2:4 (cement : sand : rock) as pier and footing

7) Install wire rope bracing in all direction to stabilize the house structure.

8) Remove the hoist and chain after concrete was poured for 12 hours at least.

In conclusion, the technician group no.4lift the house up in order to replace the
damaged column by the new concrete pole. Awareness of stability of the whole structure is

highly required because collapse would be easily occurred if the structure lost the stability.
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Figure 4 The house lifting process of local technician group no. 4

4.5 The House no.5 : Technician group no.5

House no.5 was a two-storey house. The first floor consisted of 9 concrete columns
and masonry wall. The second floor was wooden structure and wall. The roofing material
was carved corrugated galvanized sheet. The problem was due to the higher surrounded
ground embankment which caused the waterlogging on ground level. The owner decided to
move the house to the higher level. The technique used was lifting the house, slide move
and rotate the house to the new position. The 9 technicians worked together for 1 day until
the job was done.

Construction process

1) Knock down and remove the first floor wall using pound hammer

2) Dig the ground around the column position until meet the pier and footing

3) A log of wood was used to locked the column at both end

4) The wire bracing were installed at every column to prevent tilting and swaying

5) Install the three-legged hoist (5 tons) at each column, then lift up the house until
the footing was above ground level

6) Support the column base with a leaf spring, round steel, and wood plank to
create a wheeling mechanism

7) Pull the column structures by the chain and hoist in order to slide move and
rotate the house to the position set.

8) Support the 2nd floor beams by a hoist platform, then release the 3-legged hoist

9) Pour concrete mix proportion of 1:2:4 (cement : sand : rock) as pier and footing

10) Install wire rope bracing in all direction to stabilize the house structure.

11) Remove the hoist and chain after concrete was poured for 5 hours at least.

(7]



NaFInswaluladanamnisy uninetdessdgusiud U9 2 adun 1 unsieu - dquieu 2563
Journal of Industrial Technology Buriram Rajabhat University, Vol. 2, No. 1, January - June 2020

12) Backfill the dug hole

In conclusion, the technician group no.5 lifted up the house in order to slide move
and rotate the house. This practice required higher techniques because the movement was
in both vertical and horizontal direction. The bracing is required to prevent tilting and

swaying of the house which may cause the instability that might lead to structural collapse.

Figure 5 The house lifting process of local technician group no. 5

4.6 The house no.6 : Technician group no. 6

House no.6 was a two-storey house. The first floor consisted of 9 concrete columns
and masonry wall. The second floor was wooden structure and wall. The roofing material
was carved corrugated galvanized sheet. The problem was due to the higher surrounded
ground embankment which caused the waterlogging on the ground. The column was
damaged. The owner decided to move the house to the new area. The technique used was
lifting the house, moving the house as a whole by truck to the new position. The 9
technicians worked together for 1 day until the job was done.

Construction process

1) Knock down and remove the first-floor wall using pound hammer

2) Dig the ground around the column position until meet the pier and footing

3) Use steel log to tie the column base both horizontal and diagonal directions

(8]
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4) Install the three-legged hoist (capacity of 5 tons) at each column, then lift up the
house until the footing was above ground level

5) Use wood log to support the 2nd floor beam and column, tie with chain

6) Remove all the 1st floor columns from the 2nd floor beams

7) Ten-wheeled truck with the plain tray was used to carry the house by driven the
truck tray under the house body

8) The hoist and chain were removed after the house body placed on the truck tray

9) The house body was moved to the new area by the truck

10) Install the three-legged hoist (capacity of 5 tons) at each column, then lift up the
house until the house body was above the truck tray

11) The truck was driven out

12) Install the new concrete poles (15x15cm, L=3m)

13) Pour concrete mix proportion of 1:2:4 (cement : sand : rock) as pier and footing

14) Install wire rope bracing in all direction to stabilize the house structure.

15) Remove the hoist and chain after concrete was poured for 5 hours at least.

16) Backfill the dug holes

In conclusion, the technician group no.6 lifted up the house in order to remove the
1st floor columns so that the truck tray could be inserted under the house body. Every
connection between columns and beams were braced and locked to be as rigid structure.
This technique was similar to the technician group V because it required a higher technique
for the house movement both vertical and horizontal direction. The bracing is required to
prevent tilting and swaying of the house which caused the instability that might lead to

structural collapse.

Figure 6 The house lifting process of local technician group no. 6

[9]
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The research result showed that the house lifting was one of an important process
for house renovation mainly for solving settlement problems, extending floor to floor depth,
strengthening pier and footing, and relocating the house. Every groups of technicians used
three-legged hoist with chain and wire rope as the main equipment for supporting, lifting,
and relocating the house. A concrete mixed proportion of cement : sand : rock equal to
1:2:4 which is a standard mixed proportion for structural concrete were used in every
technician group. The number of technicians in each works related to the number of the
house column because once the house was lifted, every column had to be moved. Stability
and force equilibrium of the house structure were the most important factors for safety
house lifting process. In terms of management, the headman of the team was considered to
play major parts for workmanship, materials, equipment, and budget planning and managing.
The budget and time spent in each project was considered much lower than renovating the

house by demolition and rebuild.

5. Discussion

Local wisdom of house lifting technicians was raised and accumulated by the technicians’
own experiences without the architecture and engineering background knowledge. The
statement was according to the study of Ponsit Saeheng (2011) [2] stated that the house
lifting technicians used their experiences to describe, calculate and estimate the lifting and
movement of the house without theoretical principle. The renovation problems found in
this study were similar to the study in others area in Thailand especially for extending
ground floor depth, raise house floor beyond the flood level, and solving house settlement
problem stated by Luckana Anonghai (2010) [3] and Bodin Hompikul (2013) [4].The
difference problem found in Buri Ram province was the renovation due the waterlogging at
ground level due to the higher land level around the house. Terdthai Rattanatham (2017) [5]
and Tharapong Rattranatrakul and Uthai Cholthansarit (2003) [1] found the renovating
processwereto lift the house, remove and replace the columns, recast the pier and footing,
reset the wall alignment, and relocate the house. The local wisdom house lifting process
was considered to spend less time and budget compared to demolition and rebuild the
house. Study of Bodin Hompikul (2013) [4] supported that house lifting local wisdom was a
self-reliance knowledge to renovate the house in local area that could be promoted as the

community occupation.

6. Recommendation
6.1 House lifting local wisdom can be promoted as one of the community occupations
especially for young generations or unemployed by creating the learning media for self

learning or through training project.
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6.2 Knowledge and experience exchanging between the local wisdom group and

academic or professional personals shall be raised in order to promote the house lifting

techniques and process. The short course program might be designed to raise awareness of

human comfort and safety to the technician under the architecture and engineering

principle. The study of labor saving device and new technology for house lifting will also

support the community occupation.

References

(1]

Tharapong Rattranatrakul and Uthai Cholthansarit. (2003). “Research report of lift and
move the wooden houses in northeastern Thailand.” Bangkok: King Mongkut's Institute
of technology North Bangkok.

Ponsit Saeheng. (2011). “Lifting of 2 storey wooden house : A case study of Huayuan
municipality, Huayuan Subdistrict, Sena District, Ayutthaya Province.” Master degree
thesis in housing development. Chulalongkorn University.

Luckana Anonghai. (2010). “The factors of Housing Maintenance: A Case Study in

»

Wathamnimit Community, Municipality of Sautsongkhram Provice.” Master thesis in
housing development. in Chulalongkorn University.

Bodin Hompikul. (2013). “Lifting techniques of wooden building in wetland. A case study
of Sakla village, PhraSamut Chedi District, SamutPrakarn Province.” Master degree thesis
in architectural technology. King Mongkut's Institute of technology Ladkrabang.

Terdthai Rattanatham. (2017). “Lifting house : Applies Wisdom Craftsmen to Create
Careers in Northeast Community.” Doctoral degree thesis in Cultural Science,

Mahasharakam University.




NsanFinmamaluladgnamngsy aninendesvinguisug Ui 2 adudl 1 unsiew - fiquiu 2563
Journal of Industrial Technology Buriram Rajabhat University, Vol. 2, No. 1, January - June 2020

msanenUguazanudaimsndisemsdagulalunsinnidevesenisd
ARIZATANENTANEINNTTUNMNINEIABMALLLAENITZADUNA N TZUATLALD

Y o 1% s o o 2
FAYNT YDAATIU WIFITIA JUNTAR
1o o = s a o = v =
FUNNUANUAANNSAFATERIRAFIVNTIY LN INYRUNALULAENTLIDUNATNTEUATIUTLD
2 a s = 3 a % = v A
mmmmmammﬂiﬂaa AT ATANERIRATINNIIY LU INYNRUNALULAENTLDUNATNTLUATIUTD

AUNUSUTEAIUIINUNAIIY Bl : aewd923@gmail.com
fuidle 5 wwiou 2563 ufluiile 12 wouniau 2563 aeuduiile 5 dgueu 2563
UNANED

mafelundadiiiinguavasd 1) iWefnwilamilunisindulaviamifovesennsdnueagmans
gRavnssy unTinendomaluladnszaoundmszunsivile 2) eAnwimnudesnislunisdadula
I VID1TIANLATANENSOAAINNTTY W INesemAlulagnTEIouNaNITUATIMiE 3)
WelFeuifisunnuuaninavestaiifinasonisdndulalunismiidevesennsdauzagmans
9naIMNTTH wIng1denaluladnszavunainszuasinile I1LUNAY LA 818 FRAN1TANY
anunmnisausa Uszaunisallunisaeu Uszaumsallunisviiise wag 4) lilemanudusiusues
ANNAINIstuNsRnaulainideresesdanATManTRRaYNTIN WInedemalulagnseey
WnamszuAsvile FUUNAIN A 81g An1sANYY anuaInnisausa Yszaunisallunisasy
Uszaun1sallumsvinide lneingusiegralueiasdnuzaimansgaannssy uininendemalulad
wizRRuNAMIzUATAtlo $1uIU 80 AU lnendusiegakuUeIzas IuuudsziliuauAniiuiuy
1msUsEANMAT 5 53U (Rating Scale) lumsinsgsiteyaldrniade Annudediu ey
UINTFIU NITIATIZVANUUANAN TATIRANUULUTUTIUNAUALT WagAlAawAds Nan1s3denudn
Anaukuuasua1uduinayie To1g 1031 40-50 U qdlinsfinwiaedn Usyay1ien dnnunimalu
Tngjansa fuszaunsallunisdensnnnd 15 ¥ wasfivssaunisallun1sviiade 5-15 O dgywniidde
nsandulavinuidelagningiy egluszaudiunais anudesnistunsdaaulavinuide dilvgy
Fosmsvimaruiieveidousumismsdning maFeuiisumnuunnisesdigmitisenisdeaduls
Tunsianuide Suunmuaniunnilugumalasninsiy wuii fanuuanssiuegnaditeddy
yaaRRisEdy .05 Anudesnslunisiadularauide Tusgfuaniuniwialufume nisausa
Usraunsallunisaey Usvaunisallun1svinide egsdifeddymeadnfiseiu .05

AdAgy: Uy, AUABINIG

(12]



NsanFinmamaluladgnamngsy aninendesvinguisug Ui 2 adudl 1 unsiew - fiquiu 2563
Journal of Industrial Technology Buriram Rajabhat University, Vol. 2, No. 1, January - June 2020

Study at issues and Want that affect the Decision to
Work on Faculty Research Faculty of Technical Education

King Mongkut's University of Technology North Bangkok

Walaiporn Yodkammee' Bhornsawan Chantakhad’
" Office of Dean, Faculty of Technical Education, King Mongkut’s University of Technology North Bangkok
: Department of Technological Education, Faculty of Technical Education, King Mongkut’s University of

Technology North Bangkok

*Corresponding author. E-mail: aew4923@gmail.com
Received: April 5, 2020; Revised: May 12, 2020; Accepted: June 5, 2020

Abstract

The purposes of this research were 1) to study the problems in making research work
of the Faculty of Industrial Education King Mongkut's University of Technology North Bangkok
2) to study the needs for research work decisions of faculty members of the Faculty of
Industrial Education King Mongkut's University of Technology North Bangkok 3) to compare
the differences of problems that affect the decision in research work of the Faculty of
Industrial Education teachers King Mongkut's University of Technology North Bangkok
Classified by gender, age, educational background, marital status Teaching experience and 4)
Research experience in order to find the relationship of the decision making needs of
research faculty members of the Faculty of Industrial Education. King Mongkut's University of
Technology North Bangkok Classified by gender, age, educational background, marital status
Teaching experience Research experience With a sample group of teachers of the Faculty of
Industrial Education King Mongkut's University of Technology North Bangkok, 80 people by
random using 5 - rating scale assessment list sampling In analyzing data, use the mean
reliability standard deviation Analysis of differences One-way analysis of variance And chi
square values The research found that Respondents were male, aged over 40-50 years,
highest education, Ph.D., most marital status Has more than 15 years of teaching experience
and 5-15 years of research experience At a moderate level Needs to make research
decisions Most of them want to do work in order to postpone academic positions.
Comparison of differences in problems in decision making in research work Classified by
general status, gender, overall, found that there were statistically significant differences at
the level of .05. Demand for research work decisions Depends on the general status of sex,
marriage, teaching experience Research experience with statistical significance at the level of
.05

Keywords: Problem, Demand
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Abstract

This research aims 1) to develop a semi-automatic garbage cart for use in BanGlanta
community, Glanta Subdistrict, Mueang District, Buriram Province. 2) To compare the
efficiency of the newly developed a semi-automatic garbage cart with original. And 3) to find
the economic value of a semi-automatic garbage cart and find the satisfaction with the use
of a semi-automatic carbage cart of the user.The results showed that the new type of a
semi-automatic garbage cart is efficient in working, can reduce the time to collect 1 kilogram
of plastic bottles from 15.36 minutes to 14.57 minutes, decreasing 0.79 minutes (5.14
percent). The time to collect 1 kilogram of leaves could be reduced from 20.44 minutes to
18.35 minutes, decreasing 2.09 minutes (10.22 percent). Time to collect 1 kilogram of plastic
scraps from 18.39 minutes to 16.45 minutes reduced to 1.94 minutes (10.55 percent). Can
reduce the time to store 1 kilogram cans from 15.41 minutes to 14.55 minutes, reduced by
0.86 minutes (5.58 percent). Results of the analysis show that users are satisfied with the
structure. With an average of 3.80 in terms of usage with an average of 4.20 and values with
an average of 3.80. Therefore, in summary, the overall satisfaction of all users of the 3-sided
a Semi-Automatic Garbage Cart in the overall has an average of 3.94 (78.80 percent). When
analyzing the economic break-even point, found that 1 device must be sold in order to
breakeven.

Keywords: Development, Garbage Cart, A Semi-Automatic, Community
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Abstract

The objectives of this research are to study the chemical composition of laterite soil
from San Pa Pao Sub-district, Doisaket District, Chiang Mai Province and to study the mixture
rate of laterite soil, soda feldspar and Lampang Kaolin from Northern Chemicals and
Glassware Co., Ltd. All 3 kinds of raw materials are coarsely grinded with a jaw Crusher and
then ground in a masher. The chemical compositions of laterite soil were analyzed. All 3
kinds of raw materials which have been ground and sifted through a 325 mesh sieve were
weighed according to the mixture ratio. Each ingredient was stirred in a stirring tank and
workpieces were glazed with 66 formulations. The glazed workpieces was fired in an
oxidation atmosphere with an electric furnace in the ceramics laboratory of the Ceramics
Technology Program, Faculty of Science and Technology, Chiang Mai Rajabhat University.
The analysis of chemical compositions of laterite soil were found light element 57%, 25.62%
of silicon, 4.06% of iron and 3.81% of potassium. Of all 66 ceramic glaze formulations, it was
found that there are 7 best and suitable formulations for glaze ceramics applications, which
have the appearance of smooth, glossy, beautiful color, including formulation 21 is brown,
formulation 38 and 54 are light brown, formulation 46 and 56 are gray, formulation 57 is dull

gray, and formulation 58 is light gray.

Keywords: Ceramic Glaze, Laterite soil
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