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Abstract

This research focuses on influence of
utilizing original bagasse ash as fine aggregate
on the property of cellular concrete. The
original bagasse ash (BG) from the Thai sugar
industry was used to replace river sand (SA) at
0%, 20%, 30% and 40% by volume. All mixes
were controlled flow between 45 + 5% and
used foam content (FV) at 50% by volume of
mixture. Compressive strength, density, water
absorption, and microstructure analysis were
determined. The results revealed that the
compressive strength and density decreased
with increasing of BG content, while the water
absorption slightly increased as compared to
the control cellular concrete. In addition, it was
found that the increasing of the BG content
had a little effect on the chemical reaction of
cellular concrete. The optimum replacement
level of BG to SA was 20% by volume which it
gave the compressive strength, density, and
water absorption of 3.37 MPa, 1,000 kg/m?3
and 25%, respectively. From the experimental
results, it can be concluded that the BG could
be used as a fine aggregate in the cellular

concrete.

* patchara Onprom

E-mail : civilman2517@gmail.com

Keywords : Cellular concrete, bagasse ash,
Compressive strength,

water absorption.

1. Introduction

In recent years, cellular concrete has
increasingly been used in construction
because it has an advantage of reducing the
sizes of structure [1]. Generally, cellular
concrete can be classified into two types:
autoclave and non-autoclave  cellular
concrete. High-pressure steam curing makes
the autoclave cellular concrete to improve
the quality in lighter weight, low thermal
conductivity, high heat resistance, and low
drying shrinkage as compared to the non-
autoclave cellular concrete [2]. However, non-
autoclave cellular concrete has lower
expense than autoclave.

In Thailand, bagasse ash (BG) is a by-
product from the Thai sugar industry. It is
estimated that more than 200,000 tons of BG
are produced every year [3], and this increases
annually. Most studies of BG focus on the
pozzolanic activity and hydration reaction of
mortar. Some study has been carried out

regarding the usage of BG in concrete as sand

replacement [4]. However, a little of the BG is

VE-IRJ Thai-Journal Citation Index Centre Tier #2
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actually used, while the most of BG is
disposed in landfills. Then, the purpose of this
research was to investigate on influence of
utilizing original BG as fine aggregate in non-
autoclaved cellular concrete due to several
advantages, for example lower costs,
reduction in the use of natural resources,
waste disposal, prevention of environmental
pollution and energy savings. Additionally, the
high porous characteristics of BG particles may
reduce the shrinkage of cellular concrete as
same as using lightweight aggregate in foam
concrete which was observed by Regan [5].
Moreover, this research may conform to
Thailand 4.0 policy of the sovernment, under
the vision of “Stability, Prosperity, and
Sustainability”. As development of creativity,
innovation, science, technology, and research
are needed in order to fully activate Thailand

4.0.

2. Experimental program
2.1 Constituent materials and mix

proportion

The materials used in this study
consist of i) ordinary Portland cement (OPC)
conforming to ASTM C150, ii) river sand (SA,
specific gravity of 2.56), iii) original BG from the
Thai sugar industry (Specific gravity of 1.93)
which shows particles shapes in Fig.1., and iv)
foam that produced by aerating an organic
based foaming agent (dilution ratio 1:30 by
volume) using an indigenously fabricated
foam generator to a density of 50 kg/m3. The
Physical and chemical properties of materials

used in this study are presented in Table 1.

Figure1 SEM of original BG: the observed at

magnification 20x (a) and 50 x (b)

The mix proportions of all cellular
concrete mixes reported are given in Table 2.
Different mixes of cellular concrete were
made by using of foam content (FV) at 50% by
volume of mixture, and used BG to replace SA
at the rates of 0, 20, 30 and 40% by volume
of sand and keeping the filler-cement ratio at

1 by weight.

Table 1 The physical and chemical

propertie of materials

Physical properties OPC SA BG

Specific gravity 314 256 193
Absorption (%) - 1.21 328
Voids (%) - 346 804
Fineness modulus - 276 112

Blaine (cm¥/g) 3,270 - -




Table 1 The physical and chemical

properties of materials

Physical properties ~ OPC SA BG

Chemical composition (%)

SiO, 20.62 9286 7533
ALO, 5.22 3.17 3.94
Fe,O; 3.10 0.27 3.87
Cao 65.00 055 2.40
MgO 0.91 0.49 3.70
KO 0.07 0.32 3.05
Na,O 0.50 0.42 0.78
SO, 2.70 0.55 0.88
LOI 1.13 0.67 1359

Table 2. The mix proportions of cellular

concrete

Mix proportion (by volume)

Mixture OPC SA BG FV  water

CcC 0.127 0.155 0 05 0.218
20BG 0.120 0.124 0.031 05 0.225
30BG 0.117 0.108 0.047 05 0.228

40BG 0.114 0.093 0.062 05 0.231

2.2 Testing details

Based on several trails, the percent
flows (consistency), measured by standard
flow table in accordance with ASTM C 230
(without raising/ dropping of the flow table as
it may affect the foam bubbles entrained in
the mix) was arrived at 45 + 5%. Earlier studies
showed that within this range, it is the good
stability and consistency [6]. After that, the
specimens were removed from the mould

after 24 h.
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The compressive strength was measured
by 50 mm cubes at the ages of 7 and 28 days
in accordance with ASTM C 109. An average of

the three values at each age was calculated.

Water absorption is usually measured
by drying the specimen to constant mass,
immersing it in water and measuring the
increase in mass as a percentage of dry mass.
Absorption were measured on three cube
specimens of size 50 mm for each mix of
cellular concrete which have been moist-

cured at 28 days.

The morphology and microstructure
analysis  of cellular concrete  were
characterized  using  scanning  electron
microscope (SEM) images and electron X-ray
(EDX) spectrum with 15 kV, respectively. Gold-
coated samples were used to examine

fracture surfaces.

3. Results and discussion
3.1 Compressive strength

Fig. 2 shows that the compressive
strength of cellular concrete after 7 and 28
days of water curing. It is found that the
cellular concrete made from 20BG present the
highest compressive strength, while the
replacement level of SA by BG more than 20%
gives the compressive strength results lower
than those of the control cellular concrete
(CO) at all ages because increasing of water
content and pore number in cellular concrete
will induce a decrease of compressive
strength. Similar results have been reported
on a study of compressive strength of

lishtweight concrete in literature [7, 8].
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3.2 Density 1400
y = -42¢ + 132.0x + 942 )
Fig.3 indicates that the increasing of 1200 4 R - 09999 y = 29.25C + 85550 + 944.25
T 1000 - R? = 0.9997
BG content leads to decrease of density due 3 800
g -
to its low specific gravity (1.93) as compared i; 600
to SA (2.56). The relationship between the § 400 4
. , 200 -
compressive strength and density of cellular 0
o 1 T T T
concrete is shown in Fig.4. It is found that the cc 208G 308G 408G
compressive strength at the age of 7 and 28 Figure 3 Density of cellular concrete
days decreases exponentially with a reduction
in density of cellular concrete [9]. The a
following relation for strength and density of g 5 | [azmas O7dws A
cellular concrete is fit well with R? values of £ y = -BE-06x" + 0.0255x - 14.309 m|
] Rz = 0.8722
0.8791 and 0.8722 at the age of 7 and 28 days, 52
) < = -2E-07%° + 0.0064x - 3.9848
respectively. g1 RZ = 0.8791
3.3 Water absorption %L 0
O T T T
Fig. 5. presents the effect of BG as 700 800 900 1000 1100

Density (kg/cu.m)
sand replacement on water absorption at the
Figure 4 Relationship of compressive
age of 7 and 28 days. At the replacement the
strength and density of cellular
BG content increases, the water absorption

concrete
increased due to the increased of capillary
35
o . - =
porosity in cellular concrete. Similar results ap | y-035¢- 083+ 2325 y = 0.325x - 0.815x + 25.375
. S R? = 0.9988
have been reported on water absorption of = o5 R = 0.9962
ke
foam concrete using fly ash as sand in %120 .
. 815 -
literature of Kunhanandan and Ramamurthy ©
310 -
©
[10]. = 5
0 T T T T
. cC 20BG 30BG 40BG
y =-0.41¢° + 1.662x + 0.8 ) .
b - 09630 mamY = 05325 + 21155 + 10275 Figure 5 Water absorption of cellular concrete

3 R? = 0.953

With the current results, it could be
concluded that 20% of the BG as SA

replacement was the optimum of BG content

Compressive strength (MPa)
N

due to the compressive strength and density

CC 20BG 30BG 40BG
of cellular concrete are equal to class 10 in
Figure 2 Compressi\/e Strength of cellular accordance to Thai Industrial Standard (TIS)
concrete 2601. At the age of 28 days, the results of

20BG cellular concrete had the compressive
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strength, density, and water absorption of
133.20%, 100%, and 100.40% more than that

of the control cellular concrete, respectively.

However, the water absorption of BG
cellular concrete is greater than that of TIS
standard. Although the water absorption
obtained from cellular concrete containing
20BG is higher than for TIS standard,
nevertheless, the water absorption of this
research is lower than typical clay brick in
Thailand’ s Construction Industry. Further-
more, its compressive strength and density in
this research meets most the required clay
brick properties. These comparisons are

summarized in Table 3.

Table 3 Comparison between cellular

concrete and other materials.

Cs Ds Wa
Description
(Mpa) (kg/m3) (%)
Optimum mix in this 34 1000 25
research

Aerated Lightweight
Concrete
(TIS 2601-2013) class 8 2.0 701-800 25
(TIS 2601-2013) class 9 2.5 801-900 23
(TIS 2601-2013) class 10 2.5 901-1000 23
(TIS 2601-2013) class 12 2.0 1001-1200 23
(TIS 2601-2013) class 14 5.0 1201-1400 20
Commercial clay brick (in - 2.0-3.0 1650 40
Thai)

Cs=Strength, Ds=Density, and Wa=Water Absorption

3.4 Microstructure Analyses
The typical SEM-EDX at magnitude of
x2,000 of cellular concrete is shown in Figure
6. Figure 6(a) showed that the SEM image of
CC (without BG) after 28 days and Figure 6(b)
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-6(d) showed that the SEM image of cellular
concrete containing BG. At x2,000 of SEM, it
can be seen that the microstructure
morphology of fracture surface of cellular
concrete was rough surface due to hydration
production (CSH and ettringite). However, the
20BG had the denser surface than that of CC
due to hydration reaction and packing effect.
The results of the EDX analysis of cellular
concrete confirm with the presence of Ca and
Si as major elements. In addition, it was found
that the increasing of the BG content had no

significant effect on the chemical reaction of

cellular concrete.
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(d) 40BG

Figure 6 SEM image and EDX spectrum of

cellular concrete after 28 days.

4. Conclusions

The experimental results on influence of
utilizing BG from the Thai sugar industry, can
be concluded as follows :

1. The cellular concrete made from 20%
of BG results the highest value of compressive
strength, while the BG percentage higher than
20% shows that the lower compressive
strength as compared to the control cellular
concrete.

2. The optimum replacement of BG in
cellular concrete was 20% by volume of SA. It
gaves compressive strength, density and water
absorption at the age of 28 days of 3.37 MPa,
1,000 kg/m3 and 25% , respectively. In
addition, it was closed to class 10 of TIS
standard. Moreover, the resultant properties
of the optimum mix are greater than typical
clay brick in Thailand’s construction industry.

3. The EDX analysis results showed that
the increasing of BG content had no significant
effect on the chemical reaction of cellular
concrete.

4. The results of this study suggested
that BG could be applied as a fine aggregate
in cellular concrete. Moreover, its shows

positive results in terms of environmental

protection, waste management practices, and

saving of raw materials.
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Abstract

This research presented the study of
heat of hydration and autogenous shrinkage of
self-compacting concrete containing unground
biomass ash. In the experiment, the unground
biomass ash was used to replaced ordinary
Portland cement at the ratio of 0, 10, and 20
percent by weight of total binder (500 kg/m?).
The investigated concrete properties included
water to powder ratio (w/p), slump flow time
to 500 mm (tso), temperature induced by
hydration reaction, and autogenous shrinkage
of the concrete. The results revealed that, at
the same flow spread, an increase of biomass
ash replacement ratio resulted in a linear
increase of water to powder ratio (w/p) and a
decrease  of ty ~maximum  concrete
temperature, and autogenous shrinkage strain

of concrete. These results indicate that the use



of unground biomass ash in self-compacting

concrete can reduce the internal temperature

and the autogenous shrinkage, which are the

cause of early age cracking.

Keywords : Self-compacting concrete, Biomass
ash, Slump flow, Heat of

hydration, Autogenous shrinkage.
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Abstract

The aim of the study was to investigate
the soil properties, fertility status and classify
the soil into FCC unit in the northeast region of
Thailand. The researcher collected eight
different soil types from the cassava fields in
Ubon Ratchathani and Nakhon Ratchasrima
provinces. Although the wide range of selected
soils in these areas were classified into Typic
Paleustults, the best adapted soil for growing
cassava might be different. In terms of cassava
growing and soil management practice,
subgroup of Paleustults soils was best
recommended and the different amount of
rainfall in the eastern part areas of the
northeast of Thailand as it was higher than the
western part areas where cassava has been
grown more intensively for a longer period of
time.

There was a significant increase in the relief
or slope of the soil between 1 to 6 percent
from flat to undulating found on the upper
part of the low terrace to the middle terrace.
The results revealed similarity in features and
soil acidity from slight to extreme with pH

ranging between 4.4-6.5. Further analysis

* Sattha Boonrawd

E-mail : unlexurguson@gmail.com

showed very low amounts of soil organic
matter, total nitrogen and sum bases whereas
the contents of available phosphorus and
potassium in the topsoil of some soils were
high. It has been found that the cation
exchange capacity (CEC) in the lower part of
some soils was higher than that in the topsoil
while base saturation percentage being low to
medium. The soils were classified almost as
sandy at the Type level and loamy in some
top soils and the Substrata level in some soils.
Modifiers were quite similar on strong dry
season to limits year-round cropping,
aluminum toxicity for most common crops,
low nutrient capital reserve and high leaching
potential. The interpretation of the current FCC
units indicated their suitability for erowing
cassava revealed only small differences in soil
management schemes among the soils
studied.

Keywords : Soil Fertility Capability

Classification, Cassava,

Northeast of Thailand

1. Introduction

Significant land use changes in Northeast
Thailand associated with the clearing of climax
Dipterocarp forests for the production of

agricultural commodities, has resulted in
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major declines in soil chemical, physical and
biological attributes [11,[2],[3],[4]. Most of
cassava soils in the region were classified into
Ultisols such as a Korat, Warin, Yasothon and
Satuk soil series [5]. These soils are course
textured soils, such as sandy loam, sandy clay
loam and loamy sand. The soil having low
fertility (low content of available phosphorus,
potassium, macronutrients and micronutrients
status), low organic matter content, low water
holding capacity, low activity clay mineral
content, low cation exchange capacity, very
low buffering capacity and low surface charge
character- ristics [1], [4-7]. In addition, the soils
have low water holding capacity and with
rapid infiltration rate making them very
susceptible to moisture deficiency [2].
Furthermore, the cation exchange capacity
(CEQ) of these soils was considerably low,
which indicated the poor retention of plant
nutrients. In such conditions, most fertilizer
applied will be leaching from soil or flushed
away from the rhizosphere of the crops [8].
Soils have a pH between 4.5 and 6 in the
surface. Drainage is moderate to excessive,
but can also be poor if there is a subsurface
compaction, fragipan and hardpan [9]. The
problems of soil, discussed above, reduced
cassava growth, vyield, starch contents and
tubers become rotten [10].

Moreover, in the northeastern region,
most of cassava is grown as a sole crop [11],
due to their rather poor soil aggregate stability,
rather wide spacing and their frequent
occurrence in areas of undulating and rolling
topography, soil loss due to erosion by heavy

rain can be very severe, especially in early

growth stage of cassava. In the rainy season,
the soils reach water saturation quickly. Excess
water runs across the surface, and their loose
texture makes them easily subjected to
erosion. And the cultural practice used by
most of cassava growers is continuous cassava
cultivation without an appropriated fertilizer
application that specific to each location or
soil erosion control measures [12],[13]. In
addition, continuous cropping with the
removal of cassava roots (sometimes stem
and leave as well) will lead to depletion of
some nutrients. These factors have caused the
soil’s productivity to steadily decline over the
past several decades, and lead to imbalance
of plant nutrients in soil condition, resulting in
a decrease in cassava growth and yield [14].
Based on data provided, the findings
suggested a variation of soil productivity
althougsh they were all classified into
Paleustults soils. The study on soil fertility
capability classification for growing cassava in
different areas in the northeast of Thailand is
carried out to investigate the properties and
characteristics of Paleustults used for growing
cassava and lead to identify the soil fertility

limitations for cassava production.

2. Materials and Methods

In order to analyze the soil fertility and its
properties, field investigation and laboratory
analysis were used as the methods in the
study. The sampling sites were selected from
the cassava fields in Ubon Ratchathani and
Nakhon Ratchasrima provinces. The profiles
were selected in the cassava farmer field on

the basis that the soils had been cultivated



and fertilized but had not experienced
contamination from industrial or other
sources. The field study included general
information of sites chosen and soil
morphological identification using pedon
analysis based on standard methods [15]. The
laboratory analysis was on physical and
chemical properties of soil samples collected
from the field using standard methods of soil
analysis. In an effort to evaluate the soil
fertility status the Fertility Capability
Classification (FCC) was used. The system
consists of three categorical levels : type
(topsoil texture), substrata type (subsoil
texture), and modifiers, soils in this study will
be grouped using class designations from the
three categorical levels combined to form

FCC-unit of each soil [16-17].

3. Results and Discussion

The overall results of the soils at the
studied sites were subdivided into four parts,
consisting of the general site characteristics,
field morphological characteristic and physical
properties, chemical properties and soil
fertility capability classification.

3.1 General site characteristics

The study sites were located in the

Northeast of Thailand with Typic Paleustults
soils. Four sites (SP3, S4, SP5 and S6) were at
Nakhon Ratchasima and four others (KL13,
KD3, NK9 and NP27) at Ubon Ratchathani. The
average annual rainfall of Ubon Ratcha- thani
is1,587.6 mm yr-1 which is more than the
average rainfall in Nakhon Ratchasrima, 976.7
mm yr-1 (TMD. 2016 ). The general

characteristics of soils in the study sites was
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summarized in Table 1  Their profile
development was genetically similar (Ap-Bt)
and characterized by a presence of arsillic
horizon. The water-logged horizons (Btg) were
found in the lower part of some pedons. The
reliefs were nearly flat to undulating (slope 1-
6%). Physiographic positions of sampling sites
in Ubon Ratcha thani were upper part of low
terrace to middle terrace, lower middle slope
of low hill to crestal slope of low hill in Nakon
Ratchasima and foot slope of middle and high
terrace to midslope of low hill. The soils have
moderately well drainage and all of sampling
soils were derived from coarsing sedimentary
rock such as sand and silk stone.
3.2 Field morphological characteristic and
physical properties
The morphological of these soils as
shown in Table 2 are generally similar to each
other in the context of their morphological
characteristics with the clear exception of
their colors that are influenced by the position
in the landscape. The Ap horizon in some
profiles have 2 of chroma with 7.5YR - 10YR
that show the reducing condition because of
water logging for some time in normal years
such as KD3, NK9, NP27 and SP6. Some
profiles were settled in the lower part of
landscape that found high amount of mottles
(2-35%) and matrix color are 2 and lower of
chroma which are the effected of water
logged in some period by rising of ground
water table such as NK9. Other profiles which
are higher position in the landscape, they
were redder color of the soil throughout the
profiles. The particle size class of soils is

coarse texture (loamy sand to sandy clay
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loam) from sand dominant (more than 60%)
throughout of all layers because of soils are
developed from coarse texture sedimentary
rock such as sandstone and silt stone. In sandy
soils, cassava growth varies but good drainage
is very important, fertilizer and liming are also
required because of considerable phosphate
fixation in such soils [14]. The clay content of
these soils typically increases with depth that
show clay accumulation process whereas field
soil pH gradually decreases with depth along
the profiles. The trends of clay increased in
subsoil are argillic horizon that shows
development of soils. The bulk density range
from 1.23-1.92 Mg m-3 that have trend to
increase from upper to lower horizon of all
soils which Ap horizon have ranged in low to
medium (1.23-1.55 Mg m-3) and lower horizon
were medium to high (1.41-1.92 Mg m-3). The
trends of hydraulic conductivity values with
depth were very similar among these soils.
The soils have wide range of hydraulic
conductivity (0.02-17.63 cm hr-1) because of
the soils having high content of sandy
particles. Most soils had the lowest hydraulic
conductivity value within 50 cm of the mineral
soil surface, and thus were classified as very
slow to moderately slow, particularly in the
one or two layers directly underneath the
topsoil layers because possibility of structure
in surface horizon has been damaged by soil
mismanagement to breaking soil grain and
made good arrangement of particle in subsoil
that lead to compacted in subsoil.
3.3 Chemical properties
The chemical properties are presented

in Figures 1 and 2 that showed soil pH values

within the range from 4.4 to 6.5 and 3.0 to 6.1
when measured in H, O and KCl, Cassava
tolerates high soil acidity and low fertility
better than most other crops because of its
exceptional tolerance to low pH and high
levels of Al in the soil solution [13]. Organic
matter content (0.20-6.69 ¢ kg-1) and Total
Nitrogen of the soils (0.02-0.51 g kg-1) was
very low because of climate in Thailand that
accelerates to decompose of organic matter
but Ap have higher content than other
horizons because of residue from crops.
Available phosphorus content (0.71-12.74 mg
kg-1) was generally low although it was higher
in the topsoil than in subsoil that was quite
similar to the pattern of available potassium
(1.97-99.19 mg ke-1) which almost on topsoil
are higher than subsoil that might affect the
land management to remain the chemical
fertilizer and deposit crop residue on Btl. All
of the soils are low base status soils having
sum of bases mostly lower than 2 cmol kg-1
even in the topsoil of some soils. Extractable
calcium is the dominant base in these soils
while  potassium  has  the  lowest
concentration. Exchangeable acidity values
are rather normally higher in most soils. With
respect to these analytical data, the low base
saturation percentage of the soils is directly
related to the high value of exchangeable
acidity and the low content of bases. In
contrast to exchangeable acidity, cation
exchange capacity at pH 7 of these soils is low
to medium, mostly lower than 10 cmol (+)
ke-1. The increasing clay content with depth
largely results in cation exchange capacity

increasing with along depth in all soils.



Table 1 General characteristics of soils
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Thickness
of surface
horizon

(cm)

Effective
depth

(cm)

Profile

development

Slope
(%)

Relief

Physiographic

position/drainage

Parent
materials
/natural

vegetation or

land use

KL13 : Ban

Khee Lek, Tambon Na Dee, Amphoe Na Yia, Ubo

n Ratchathani

28

200+

Ap-Bt-Btgl-Btg2-
Btg3-Btgd-Btg5h-
Btg6

2

Slightly

undulating

Lower part of
middle terrace /
Moderately well

drained

Local alluvium/

Cassava field

KD3 : Ban Khaeng Dom, Tambon Khaeng

Dom, Amphoe Sawang Werawong, Ubon

Ratchathani

30

200+

Ap-Bt1-Bt2-Bt3-
Btd-Bt5-Bt6-Bt7

1

Nearly
flat

Middle terrace /
Well drained

Old alluvium /

Cassava field

NK9 : Ban Kum Klang, Tambon Khaeng Dom, Amphoe Sawang Werawong, Ubon R

atchathani

31 200+ Apl-Ap2-E-Btgl- 2 Slightly Upper part of low Wash over old
Btg2-Btg3-Bted- undulating terrace / alluvium/
Btg5 Moderately well Cassava field
drained
NP27 : Ban Nong Pan, Tambon Na Dee, Amphoe Na Year, Ubon Ratchathani
30 200+ Ap-Bt1-Bt2-Bt3- 4  |Undulating] Middle terrace / Residuum

Bt4-Bt5-Bt6-Bt7

Well drained

derived from
sandstone /

Cassava field

SP3 : Ban Supplunoi, Tambon Huay Bong, Amphoe Dankhuntot, Nakon Ratchasim

18/21

200+

Ap-Bt-Bt2-Bt3-
Btd-Bt5-Bt6-Btc

q

Undulating

Crestal slope of low

hill / Well drained

Residuum
derived from
sandstone /

Cassava field

SP4 : Ban Supplunoi, Tambon Huay Bong, Amphoe Dankhuntot, Nakon Ratchasim

15/17

200+

Ap-Bt1-Bt2-Bt3-
Btd-Bt5-Bt6-Bt7-
Bt8

5

Undulating

Middle slope of low
hill / Well drained

Local alluvium
over residuum
derived from
sedimentary rock
mainly
conglomerate
sandstone dual /

Cassava field
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Table 1 General characteristics of soils (conts.)

Parent
Thickness
Effective materials
of surface Profile Slope Physiographic
depth Relief /natural
horizon development (%) position/drainage
(cm) vegetation or
(cm)
land use
SP5 : Ban Supplunoi, Tambon Huay Bong, Amphoe Dankhuntot, Nakon Ratchasima
25/30 200+ Ap1-Bt1-Bt2-Bt3- 5 Undulating | Lower middle slope | Wash over
Bt4-Bt5-Bt6-Bt7 of low hill / Well residuum
drained derived from

sandstone and
conglomerate /
Cassava field

SP6 : Ban Supplunoi, Tambon Huay Bong, Amphoe Dankhuntot, Nakon Ratchasima

20 200+ Ap-Ap2-Bt1-Bt2- 6  |Undulating | Lower middle slope | Wash over
Bt3-Bt4-Bt5-Bt6- of low hill / Well residuum
Bt7 drained derived from
conglomerate

and sandstone

/ Cassava field

Table 2 Some morphological characteristic and physical properties of profiles

Profile Depth Bulk Hydraulic
Horizon Soil colors Texture
code (cm) density conductivity
(Mg m?) (cm hrt)

7.5YR 7/3 (80%) / 7.5YR
KL13 Ap 0-28 Sandy loam 1.32 2.24
6/8 (20%)

7.5YR 8/3 (90%) / 7.5YR
Bt 28-51 Sandy loam 1.57 0.79
6/8 (8%) / 10YR 7/8 (2%)

7.5YR 8/3 (90%) / 10YR 6/8

Btel 51-76 Sandy loam 1.57 2.33
(10%)
5YR 7/3 (80%) / 10YR 6/8

Btg2 76-100 Sandy loam 1.58 0.35
(20%)
5YR 8/3 (80%) / 10YR 8/8

Btg3 100-130 Sandy loam 1.53 0.19
(20%)
7.5YR 8/3 (80%) / 7.5YR

Btgd 130-157 Sandy loam 1.47 0.59

7/8 (20%)
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Table 2 Some morphological characteristic and physical properties of profiles (conts.)

Profile Depth Bulk Hydraulic
Horizon Soil colors Texture
code (cm) density | conductivity
(Mg m?) (cm hr?)
7.5YR 8/3 (75%) / 10YR 7/8
Btg5 157-180 Sandy loam 1.66 0.02
(25%)
7.5YR 8/3 (65%) / 10YR 7/8
Btg6 180-200 Sandy loam 1.67 0.14
(35%)
7.5YR 6/2 (90%) / 7.5YR 7/8
KD3 Ap 0-30 Sandy loam 1.52 1.08
(10%)
Bt1 30-56 | 7.5YR 7/8 Sandy loam 1.85 2.74
Bt2 56-72 7.5YR 7/8 Sandy loam 1.52 0.69
Bt3 72-110 | 7.5YR 7/8 Sandy loam 1.59 0.50
10YR 7/8 (95%) / 7.5YR 8/2
Bt4 110-136 Sandy loam 1.53 0.44
(5%)
10YR 7/8 (90%) / 10YR 5/6
Bt5 136-160 Sandy loam 1.57 0.79
(79%)
10YR 6/6 (87%) / 10YR 7/4
Bt6 160-185 Sandy loam 1.65 0.64
(10%)
7.5YR 7/8 (87%) / 10YR 8/3
Bt7 185-200 Sandy loam 1.59 0.83
(10%)
10YR 4/2 (70%) / 10YR 7/2
NK9 Apl 0-31 Loamy sand 1.23 7.05
(30%)
10YR 6/3 (75%) / 10YR 8/2
Ap2 31-48 Loamy sand 147 2.08
(20%) / 10YR 3/2 (5%)
E 48-68 7.5YR 8/3 Loamy sand 1.47 3.03
7.5YR 8/4 (75%) / 10YR 6/8
Btgl 68-107 Loamy sand 1.44 1.14
(25%)
7.5YR 8/4 (80%) / 7.5YR 6/8
Btg2 107-125 Loamy sand 1.63 255
(20%)
5YR 8/3 (98%) / 2.5YR 6/6
Btg3 125-153 Loamy sand 1.71 0.10
(2%)
5YR 7/2 (70%) / 7.5YR 6/8
Bted 153-180 Sandy loam 1.73 0.07
(20%) / 2.5YR 5/6 (10%)
5YR 7/2 (85%) / 7.5YR 7/8
Btg5 180-200 Sandy loam 1.73 2.80
(13%) / 2.5YR 5/8 (2%)
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Table 2 Some morphological characteristic and physical properties of profiles (conts.)

Profile Depth Bulk Hydraulic
Horizon Soil colors Texture
code (cm) density | conductivity
(Mg m?) (cm hr?)
7.5YR 5/2 (90%) / 7.5YR 7/2 1.35 491
NP27 Ap 0-30 Loamy sand
(10%)
Bt1 30-53 | 7.5YR7/8 Loamy sand 1.44 1.02
Bt2 53-80 | 7.5YR6/8 Loamy sand 1.51 1.55
Bt3 80-102 | 7.5YR 6/8 Loamy sand 1.92 2.73
Btd 102-131 | 7.5YR 6/8 Loamy sand 1.72 4.22
Bt5 131-150 | 7.5YR 6/8 Sandy loam 1.70 1.36
Bt6 150-180 | 7.5YR 7/8 Sandy loam 1.63 0.15
Bt7 180-200 | 7.5YR 7/8 Sandy loam 1.64 0.43
5YR 4/6 (70%) / 7.5YR5/6 1.55 2.52
SP3 Ap 0-18/21 Loamy sand
(30%)
2.5YR 4/8 (80%) / 2.5YR4/4 1.79 0.53
Bt1 21-43 Sandy loam
(20%)
Bt2 43-68 | 2.5YR 4/8 Sandy loam 1.60 4.26
Bt3 68-90 | 2.5YR 4/8 Sandy loam 1.64 3.49
Bta 90-118 | 2.5YR 4/8 Sandy loam 1.60 3.59
Bt5 118-150 | 10R 4/6 Sandy loam 1.63 2.84
Bt6 150-175 | 10R 4/6 Sandy loam 1.64 6.20
Btc 175-200 | 10R 4/6 Sandy loam 1.68 0.05
Bt8 190-200 | 5YR 5/8 Sandy loam 1.50 1.04
7.5YR 3/4 (60%) / 7.5YR 4/6 1.53 3.93
SP5 Ap 0-25/30 Sandy loam
(40%)
30- 5YR 5/8 (70%) / 2.5YR 4/8 1.71 2.79
Bt1 Sandy loam
50/56 | (30%)
2.5YR 4/8 (80%) / 5YR 5/8 1.52 1.33
Bt2 56-79 Sandy loam
(20%)
Bt3 79-102 | 2.5YR 5/8 Sandy loam 1.59 4.97
Btd 102-130 | 2.5YR 5/8 Sandy loam 1.62 5.08
Bt5 130-156 | 2.5YR 5/8 Sandy loam 1.64 3.56
Bté 156-179 | 5YR 5/8 Sandy loam 1.70 1.56
Bt7 179-200 | 5YR 5/8 Loamy sand 1.66 3.72
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Table 2 Some morphological characteristic and physical properties of profiles (conts.)

Profile Depth Bulk Hydraulic
Horizon Soil colors Texture
code (cm) density | conductivity
(Mg m?) (cm hr?)
0
SP6 Apl 0-20 7.5YR 3/2 ((7300{;)/2)/ 7.5YR 4/3 LS:,ij 150 591
0
Ap2 2000 | BYR3/2 ((7;)0{;)/3))/ 7.5YR 4/3 L;)aar:gy La3 360
Bt1 40-63 7.5YR 6/4 ((628/(%)/ 7.5YR 5/4 L;)aar:gy 159 142
Bt2 63-88 7.5YR 6/3 (98%) / 7.5YR 5/6 Loamy 1,60 0.39
(2%) sand
Bt3 | 88-112 15YR6/4 roamy 1.63 3.42
0
Btd 112-135 7.5YR 7/4 ((9100{;2)/ 7.5YR 5/6 L;)aar:?jy 168 145
Bt5 135-163 7.5YR 7/4 ((8;)(;’?/()))/ 7.5YR 5/6 L;)aar:gy 175 0.29
Bt6 163-185 7.5YR 7/4 (5(31550/;)))/ 7.5YR 5/8 L?;r:gy 172 0.24
Bt7 185-200 7.5YR 7/3 ((7;)(;’{;2)/ 7.5YR 5/8 Sl(ajgijny 174 034
: Scoring is used for the assessment of physical properties rating of soil
Bulk density (Mg m-3) : Low = <1.4; Medium = 1.4-1.8; High = >1.8
Hydraulic conductivity (cm h-1) : Slow = <0.5; Moderate = 0.5-12.5; Rapid = >12.5
pH (1:1 KCI) Total N (g kg™*)
pH (1:1 H.0) 0 2 4 6 8 0.0 072 0.4 0.6

50 - 50

soil depth (cm)
8
soil depth (cm)
g
soil depth (cm)

150 150

200 200

Available P (mg kg!) Available K (mg kg-1)
0 2 4 6 8 10 12 14 0 50 100 150
0 L L L L L L 1 0
50 50
£ £ 100 ﬁ 100
s k] k)
3 3 E
150 - 150
200
200
——KL13 —d—KD3 —dr—NK9 =—=—NP27 ——SP3 &—SP4 SP5 SP6

Figure 1 Soil reaction and nutrient status of soils
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soil depth (cm)

CEC (cmol kg-1)
10 20

soil depth {cm)

Base Saturation (%)

Sum Bases (cmol kg 1)

4

50 100

Extr.K (cmol kg 1)

EA (cmol kg'1)
5

10

soil depth (cm)

Extr.Ca (cmol kg-!)

0.4

0.0 0.1 0.2 3 0
0 : : ) 0
50 50 | '; f
£ g T T
£ 10 5 : s
£ H § § o
150
150 -
200
200
Figure 2 Exchange properties of soils
Table 3 Soil fertility assessment
om? CEC? Avail.p? Avail.K?
BS® (%) Total
Soil Depth (g kg™t (cmol. kg?) | (mgkg?) | (mgkg? Fertility®
Score Score
Score Score Score Score
SP3 Topsoil a3 | (1) | 3261 | (1) 1.0 (1 4.32 (1) | 5.67 | (1) 5 low
Subsoil 1.6 | (1) |21.62 | (D) 0.8 (1 0.97 (1) | 566 | (1) low
SP4 Topsoil 38 | (1) |26.03 | (1) 0.7 o)) 2.92 (1) | 453 | (1) 5 low
Subsoil 15| (1) | 2446 | (D) 0.6 (1 2.37 (1) | 5.05 | (1) 5 low
SP5 Topsoil | 1.5 | (1) | 1694 | (1) | 07 | (1) | 267 | (1) | 351 | (1) 5 low
Subsoil 19| (1) |873 (1) 0.9 1 4.07 (1) | 770 | (1) 5 low
SP6 Topsoil | 55 | (1) | 5.36 (1) 0.6 1 3.07 (1) | 693 | (1) 5 low
Subsoil a5 | (1) | 2673 | (1) 0.7 (1 5.17 (1) | 424 | (1) 5 low
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Table 3 Soil fertility assessment (conts.)

om? CEC? Avail.P? Avail . K?
BS? (%) Total
Soil | Depth (g kg™ (cmol. kg®) | (mgkg?) | (mgkg?) Fertility®
Score Score
Score Score Score Score
KL13 Topsoil 4.6 (1) 71.69 | (2) 6.9 (1) 7.18 (1) | 17.27 | (1) 6 low
Subsoil [ 20| (1) | 1521 | (1) | 6.2 (1) 152 | (1) | 820 | (1) 5 low
KL27 Topsoil | 5.0 | (1) | 2675 | (1) | 29 (1) | 15.09 | (2) | 16.07 | (1) 6 low
Subsoil |42 ] (1) | 2486 |(1) | 453 (1) | 1073 | (2) | 11.85 | (1) 6 low
KD3 Topsoil | 62| (1) |3734 |(2) | 65 | (1) | 112 | (1) |99.19 | (3) 8 medium
Subsoil [ 09| (1) | 1478 | (1) | 58 (1) | 1274 | (2) | 19.81 | (1) 6 low
NK9 Topsoil | 6.6 | (1) | 1042 | (1) | 58 (1) 732 | (1) | 7.14 | (1) 5 low
Subsoil | 6.7 | (1) | 1315 | (1) | 56 (1) 293 | (1) | 511 | (1) 5 low
NP27 | Topsoil | 6.4 | (1) |2173 | (1) | 50 | (1) | 956 | (1) |16.31 | (1) 5 low
Subsoil | 1.8 ] (1) | 1514 | (1) | 8.1 (1) 1.05 | (1) | 1425 | (1) 5 low

30M (g kgl ): <15 = 1, 15-35 = 2, >35 = 3; AvailP (mg kgl): <10 = 1, 10-25 = 2, >25=3, AvailK (mg kg''): <60=1, 60-90=2, >90=3,
CEC (cmol. kg): <10 =1, 10-20 = 2, >20 = 3, BS (%): <35 =1, 35-75=2,>75=3
bFertility rating: sum of scores from OM, Avail.P, Avail.K, CEC and BS: <7= low, 8-12 = medium, >13 = high

Table 4 FCC unit of selected soils

Modifiers

Site Type Substrata type 2 de k p FCC-unit
SP 3 S L + + + 4+ o+ SLadekp
SP 4 S L + 0+ + o+ 4+ SLadekp
SP 5 L + + + 4+ + Ladekp
SP 6 S + + + 4+ o+ Sadekp
KL 13 L + + + Ldekp
KD 3 L + Lde
NK 9 S + + + o+ Sadekp
NP 27 S + + Sadk

Remark :
S : Sandy topsoil: loamy sands and sands

L : Loamy topsoil: < 35% clay

d : Ustic or Xeric soil moisture regime: dry > 60 consecutive days/year but moist >180 cumulative days/year within 20 to
60 cm depth

a : When > 60% Al saturation within 50 cm, or < 33% base saturation of CEC (BS 7) determined by sum
of cations at pH 7 within 50cm, or pH < 5.5 except in organic soils (O)

k : When < 10% weatherable minerals in silt and sand fractions within 50 cm, or siliceous mineralogy, or exchangeable K
< 0.20 c mole kg -1 soil, or exchangeable K < 2% of sum of bases, if sum of bases is < 10 cmol kg- 1 soil

e: <4 cmole kg— 1 soil as ECEC, or < 7 ¢ mole kg- 1 soil by sum of cations pH 7,or < 10 c mole kg-1 soil by sum of
cations + Al3+ +H+ AT pH 8.21

p : (low available phosphorus) available P by Bray Il extractant of less than 8 mg kg-1
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3.4 Fertility capability classification

The Result of soil fertility assessment
(Table 3) showed that almost of soils have low
fertility status with the exception of topsoil in
KD3 that had a medium level because of high
amount of available potassium and base
saturation percentage values that might be
due to the application of lime materials.
Fertility capability classification as presented
in Table 4; NK 9, NP27 and SP6 are classified
to S type which are loamy sands and sands
texture. KL1, KD3 and SP5 are classified to L
type which have < 35% clay in both topsoil
and subsoil. SP3 and SP4 that have different
textures of topsoil and subsoil, the soils are
classified as S Type and L Substrata type.
Modifiers are quite similar, for example, long
dry period season to limits year-round
cropping, potential of aluminum toxicity for
most common crops, low nutrient capital
reserve and high leaching potential. The result
of FCC-unit are Sadk, Sadekp, SLadekp, Lde,
Ldekp and Ladekp.

4. Conclusion and Suggestion

The evidence from this study suggested
that the major processes involved in Typic
Paleustults soils at the studied site were
leaching and illuviation but in the lower
horizon of some soil had gleization process
because of the high amount of rainfall in some
period of the year. All soils were rather similar
in the context of textural size class and their
chemical property indicating that fertilization
program is quite the same. Fertility status of
the soils was generally low. Soil fertility

assessment and FCC possess rather similar

units. As a result, it was very difficult to
distinguish ~ the  differences in  soil
characteristics and soil use, especially in the
context of growing cassava.The interpretation
of the current FCC units used as an indication
of their suitability for growing cassava revealed
only small differences in soil management
schemes among the soils studied. These
differences depended on low quantities of
available nutrients, organic matter content,
ability to retain plant nutrients against
leaching, and the need to break up impeding

layers and soil erosion control.
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Abstract

The study aimed to : 1) study the
satisfaction towards the use of the voice
controlled mechanical hand for the disabled;
and 2) apply the voice controlled mechanical
hand using the electronic innovation: a motor
controlled by a microcontroller. In addition,
the workflow of the mechanical hand can be
improved by applying the programming
control. Moreover, it can be tested for the real

performance and storage.
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This voice controlled mechanical
hand was verified for a quality control by
three experts using a 4 aspect-questionnaire.
It was thus brought to trial with 20 people as
a sample selected by a purposive sampling
method.

The overall comments from the
experts revealed in 4 aspects were at the
maximum level as follows : 1) the satisfaction
average on structure aspect reached 4.67 ; 2)
the satisfaction average on the use of
database at 4.73 ; 3) the use test’s satisfaction
average at 5.0 ; and 4) the value aspect at 5.0.
Moreover, the study on the average level of
satisfaction of 20 samples was at 4.79 with a
standard deviation of 0.05 represents the
most acceptable performance level.
Keywords : Satisfaction, Mechanical Hand,

the Disabled, Voice Controlled
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Abstract
This research aimed at using fly ash and
bagasse ash to be the mixture in the

production of interlocking blocks by using clay

o

* Jdndsun Wafinenss

E-mail : Meesakthana.p@msu.ac.th

found in Surin Province. The cement to soil
ratio was controlled at 1:6 and the application
of fly ash and bagasse ash as a replacement
for the cement was 30 and 40 percent by
weight. The proper moisture was found in
order that the amount of water in the mixture
of interlocking blocks could be applied.
Samples were cast and cultivated in moist
condition for the whole testing period.
According to the study, it was found that the
optimum proportion was as follows: cement:
local soil: fly ash was 0.7:6.0:0.3, with the 90-
day compressive strength of 110 ksc ; the water
proportion was 10.4 percent; the shrinkage was
0.390 percent; and the abrasion resistance was
2.17 percent. This shows that the fly ash can
be used as a partial replacement for cement in
the production of the interlocking blocks made
from local clay.

Keywords : Interlocking block, fly ash, bagasse

ash, Compressive Strength.
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Abstract

The study aimed to : 1) study the
problems of an accountant using GFMIS in the
northeastern public institute under the
vocational education commission office; and
2) identify the solutions of an accountant
using GFMIS in the northeastern public
institute under the vocational education
commission office. Population were 242
accountants using GFMIS system working in
the northeastern public institute under the
vocational education commission office.
Research instrument employed was a
questionnaire. Statistics used in data analysis
were Percentage, Mean and Standard
Deviation.

The finding revealed that the
problems of accountants using GFMIS system
working in the northeastern public institute
under the vocational education commission
office in the overall aspects of finance and
accounting was at less scale (u = 2.24). When
considering each item, it was found that the
overall items was at less scale. The average
sort from most to least in 4 topics, it was as
follows: the most is Fixed asset system (i =
2.45). The second is Disbursement system (u
= 2.37) whereas the Payment and Money
Delivery system comes third (4 = 2.17). The
last one is General Ledger Accounting system
(= 1.98).

The respondents also suggested the
problem solution guidelines for accountants
using GFMIS system working in public institute
under the Vocational Education Commission
Office in northeast of Thailand. Considering

individual item, it was found that most of

them proposed to found the agency which
can help solve the problem directly, quickly
and frequently monitor for an implement
(frequency level was at 12 times equals to
38.71%). Secondly, the training program for
GFMIS-employed accountant from related
agencies (frequency level was at 11 times
equals to 35.48%). Next, the expertise
appointed by the Office of Civil Service
Commission should be recruited to operate
this duty (f7 times equals to 58.22%). Lastly,
the information should be linked by the
institution to clear the recent account
backward (3.23%)

Keywords : Problem, Solution, GFMIS System
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Abstract

The purposes of this project were to
create and identify the efficiency of an
automatic lifter loader in accordance with the
needs to design and implement the
Automatic Lifter Loader instead of using the
old one, which caused the following problems
: 1) it was inappropriate to use as it is a semi-
automatic system ; and 2) the structure was
not strong enough and might cause many
accidents. As a result, it brought the need to
create the 760 mm wide, 830 mm. long and
1840 mm high machine with the ability of
loading 7 work pieces within 600 seconds.
Besides, this machine was driven by AC motor
and pneumatics, controlled by PLC Panasonic
FPOR and designed working with an EX-22A,
EX-13A, CX-424 optic sensors with HMI touch
screen. In addition, this machine costs Baht 4.5
hundred thousand. After the experiment, it
was found that this Automatic Lifter Loader
can load 7 work pieces within average time of
485 seconds (SD.= 9.27). It concluded that
this Automatic Lifter has the efficiency as
defined.
Keywords : Automatic Lifter Loader,

Efficiency, Automatic
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Abstract

This research aimed to 1) synthesize the
competency development model of profess-
jonal teacher for learning management in the
21° century ; and 2) find the efficiency of the
model. The sample consisted of 13 technical
college teachers under the Secretariat of the
Vocational Education Office whom interested
in participating in the training program. The
random sampling was made by the Accidental
sampling method.

This research was divided into 2 phases.
First, synthesize models of professional
teacher competency development for learning
management in the 21 century by document
research methodology that aligned with the
theory of brain processes in data processing
which consists of 3 steps : Input, Encoding, and
Output in order to sketch up the model. The
evaluation of the consistency index on the
model was made by 9 experts selected
specifically. Second, find out the efficiency of
the model by experimenting with the sample
group by using the model training as well as
find out the achievement before and after the
training.  Moreover, we analyzed the
effectiveness of the model, consisting of 1) the
difference in achievement before and after the
training 2) Consider the effectiveness index and
3) the efficiency of the process during the
training (E;) and the efficiency of the results
(Ep) in which  E;/E, must not less than 80/80.
The result of the study shown that the

synthesis of the model consists of 5 main

components as follows : (1) Self-assessment
before and after the training (2) Providing
detailed knowledge of learning skills in the 21°*
century (3) synthesis of teaching that can
improve learning skills in the 21° century (4) a
detailed review of project-based teaching
management and (5) integration into
professional teaching in the 21° century which
the consistency assessment from experts
resulted in a mean of 0.90. Furthermore, to
find the effectiveness of the model, the
achievement value after training was higher
than before training with a statistical
significance of 0.05 with an effectiveness index
of 0.92 and the efficiency of the process during
the training to the effectiveness of the results
E;/E, equaled to 86.96/83.00.

Keywords : Improve performance, the learning

management in the 21° century.
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PAFINNIIN

Abstract

The purpose of the research was to study
and synthesize indexes or tools for mentors to
evaluate students in a major of Industrial
Technician on teaching professional
experience practice. The research procedure
was divided into two steps. Firstly, a synthesis
of the components of assessment was
implemented with in-depth interviews from
nine experts. The second step was an analysis
of the assessment components of mentors on

teaching professional experience practices in a

major of industrial technician using a 5-level
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Likert scale and qualified 24 questions with
a sample group of 295 mentors in colleges.
The results indicated that the assessment
of mentors on teaching professional
experience practices in a major of Industrial
Technician consists of three components : 1)
Creating a learning plan, 2) Learning
management and 3) Research for learner
development. In addition, the results from the
analysis of the components show that a
KMO value of creating a learning plan with six
variables is 0.932. A KMO of learning
management with nine variablesis 0.794, and
a KMO value of research for leamer
development with nine variables is 0.818. The
KMO values of all components are greater than
0.50. Therefore, it is concluded that all
variables are related to their components
Keywords : Teaching professional experience
practice, Mentor, A major of

Industrial Technician
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Abstract

Nowadays, many people are interested
in studying and these people also graduated
in accounting field. As a result, there are a lot
of competitions taken in the entrance exam
for people who want to work both in the
government and private agencies. Although
there are more small and medium businesses,
it seems that the accountant stills lack the
knowledge and understanding of the
accounting principles for those agencies. In
addition, some businesses have joint
investment with foreign agencies, thus the
accountant must be able to communicate in
English language and use it in some aspects of
work operation while many of them still lack
this skill. In consequence, this study was
conducted to investigate the need of the
accounting office in northeastern Thailand

classified by personal characteristics. The
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target group was 262 managers of accounting
offices in 20 provinces in the northeast of
Thailand. 158 samples were selected by
stratified random sampling method which
determined by using the Taro Yamane sample
size determination and the reliability was at
95%. The collected data was analyzed for a
statistical value consisting of the mand and
standard deviation by employing the
descriptive statistics.

Keywords : Attribute, Accountant, Accounting
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UNANED AUAINAITAUA Y] HaouLaEiTeuAlsinag
MuifedfiteguszasdifioAnyinaiy Wanneuesliidugifanug wazwWaunvinee
nszuindedggyrUszivguasnisinseuniny AUNIIAAILATIZH Tinwzn1sldivalulad way
n¥ouvodasunarisouununIN1T0nT Tu vinwefitygussAuglianseildfiina
an1un1sedifnwinianile waziiiedu AdAey : Jyanusehvg, wnundvinistnd,
WUINIAMUINITLBUNITADY Tasinnisiden an1dun1seTANYINIAWLD

A9819uuULYAYavuNY (purposive sampling)

135191 8nun N lagvitn1sdunivaliuy Abstract

l1gdnsneyanaainnguinegsiiiugaou The objectives of this study were to
91U 8 AU LWAZHISEY 31U 24 AU ShuaAY study the perception towards Artificial
71U 32 AU mﬂmﬁmeﬁ%;ﬂaﬁmmmw Intelligence (A.l) and prepare the accounting
WU JaoukagiiseulkunIvIN1sUnTaulngy teacher and students in the institute of
Lﬂﬂléf%iﬁmﬁu “UyayUsehvg” andneans Vocational Education Northern region for the
Sumedin warlududeu uivredrufldiae education  development.  Sample  were
NIIVUINDU ANUTTAUEYDINLVH U v el selected by the purposive sampling method.
Uayausevgll 2 dnwar Ae agluguuuures The in-depth interview question was
Tsunsu laifidanu uazdnguuvunisdeidu conducted to 8 instructors and 24 students
Wugud Idnu Ussleviveslynyuseivg Ae who were the sample. The result showed that
ausaridenie 9 wnuaulduaziniilae the Al is always brought into the instructors
LN UG 9 Wesandauudugn an and students via internet, magazines and in
Sunou waranAuyY dawalyiaunnauundy class situation. On the other hand, some
Lﬁaamﬂaqv-ﬁﬂ3%ﬁwi‘]wmﬂszﬁwﬁmﬁwmmmu students never aware of it. According to the

* uE4e el interviewee’s point of view, Al have two

E-mail : Keawjai5763@gmail.com characteristics, which were in terms of
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intangible programs and tangible robots. Al’s
advantages were that it composed higher
ability than human, especially performance
manipulating repetitive tasks. A.l. is more
accurate, it helps reduce production process
and cost. Consequently, this might cause
unemployment rate since the organization will
employ more A.l. Hence, both instructors and
students should develop themselves in order
to be academic, have a critical thinking skill,
technology skill and soft skill that A.l. cannot
do like human.

Keywords : Atificial intelligence, Accounting
Department, Vocational schools in
the Northern Region
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Abstract

The objects of this study were to : 1)
design and make the mango pulp separating
tool ; 2) find the efficiency of the mango pulp
separating tool ; and 3) study the user’s
satisfaction  towards the mango pulp

separating tool. The result showed the

*Snuna 09
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average satisfaction level of 5 experts in the
design of the mango pulp separating tool
which reached at 4.62 with a standard
deviation at 0.46 rank at the maximum level.
The experiment result of separating of 10 kg.
of 9-mm. size mango pulp using a grate took
almost 1 minute 12 seconds. The mean level
of 20 user’s satisfaction was at 4.71 with a
standard deviation at 0.24, at the maximum
level.

Keywords : the Mango Pulp Separating Tool,

Mango Pulp
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UNANELD

N15338AS T TngUsEasd 2 Usens Ae 1)
\leAnuwin1sdaniseTafnyiiiioaiie
FUsznaunts 2) tileadisuuinislunisaing
HUsgnaunisvesaniudnel deiad1inan
AMENITUNIIN1T81TIAN YT THN1TITBUUULAS
AN (Qualitative Research) Tse108u35338
nsalAne (Case study Research) Tae@nw
MeFENITRITNVBULAY WrasTayalunisAne
Ae 1. unasyana bawd guivisaniufine a3
dniFeulindne 2. deyatenans tasesiledildly
mMsidefe 1) wuudunwaluvuilasaaing 2)
wuuinseienans tngldmsiesevideyalunis
en1835 n1InsIvdeudeyauuuatuLdn

o v A

(Triangulation) a1ntutindeyaitléudnse
o (content analysis) WlevunagUnan1side
Nan1TITENUI1 n15dRntTeNTafnuLieains
HUsgnounisedaliusedniain Usenausie
24AUTENOU 4 B9AUTENOU 1. N15319UNY & 2

aa

AU Ao 1) Hidevimiiazunugsna (Vision and
the Business Plan) 2) fiuuun1saan (Marketing)
2. A3¥R0eAnIs fenun 3 §1u de 1) Ay
32udl9 (Cooperation) 2) Lttun1slduinnysa

(innovation) 3) HANUANSISUES19ATIA

*13A51 Nowe

E-mail : narissara.thong@kkumail.com

(Creativity Thinking) 3. N13ALEUNTS & 2 fNU AD
1) In1snseiuiazasiawsegela 2) dnsima
4. M3AIUAN 1 2 A1 Ao 1) NITABUULAENNT

\Juiiaes (Coaching and Mentoring) 2) A1y

AnMN LazUseiiuxa

Do

1§AeY - N13IANT, BTfnw, Husznaunis

Abstract

The purposes of this study were to study
the vocational education management for
new entrepreneur creation and create a
guideline of entrepreneurial staff in the
institute controlled by the Office of Vocational
Education Commission. The  qualitative
research and a case study methods were
utilized and took place at Khon Kaen
Industrial and Community Education College.
Four executives, four teachers and two
students were used as a source of
information. The research instruments were a
semi-structured interview question and a
document analysis form. Data analyzed using
the triangulation method and then conducted
a content analysis. A research findings
revealed that the vocational education
management comprised of 4 elements : 1)

Planning, consists of vision and business plan
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; 2) Organization Management in 3 aspects:
cooperation, innovation, and creative thinking
; 3) Implementation in the stimulation and
motivation while the other one was the
supervision ; 4) the Controlling in 2 aspects as
1) the coaching and mentoring and 2) the
monitoring and evaluation.

Keywords : Management, Vocational

Education, Entrepreneurs
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Abstract

The purpose of this study was to
investigate the basic information for the
design of Nongkhai Cultural Center in Muang
District, Nongkhai Province. This building
would be served as a conservation and
learning center on culture, food and lifestyle
of Nongkhai people. A study was conducted
by studying in 3 aspects : the information of
theoretical principles in architectural design, a
sample building and related websites. The
collected data were then compiled, analyzed
and synthesized as a guideline of the building
design.

It took almost four months in
conducting this research. The information
collected was divided into 2 main aspects : 1)
the information of 38 people considered as
the building user ; and 2) the usable area of
the building which consists of 24400 square
meters. The usable area of this building was
put apart into 4 divisions : 1) the Academic
and Administration section ; 2) the Extension
and dissemination section ; 3) the Service
section; and 4) the Security section. The study
commenced on the analysis of a building
location, a building layout design, the activity
group design and a concept on a building
design.

The results of the design of the Culture
Center in Muang District, Nongkhai Province
were as follows :

1. The building layout and design. There
are three buildings A Promotion and
Dissemination Building ; A Food Service
Building ; and A Security Building. All buildings

are connected by corridors. There is one
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entrance-exit. The service way is behind the
building and a path for the disabled leading
the main building.

2. The activity group design. It consists
of 2 sections: 1) a 4-storey building. The first
floor is a storage area. The second is the
exhibition section. The third floor is the
academic, the extension and dissemination
section. The top floor is the administration
section. 2) the second building is supposed to
serve as a food service area. 3) the third
building is reserved for a security area.

3. The building shape design. The
design of this building was conceptualized
from the rectangular shape by twisting of the
main building which make the building a
distinctive feature and raised the building up
to make it more elegant. Moreover, this
building also conceptualized from Thai
architectural style. The sunshade panels have
been conceptualized from the loincloth
pattern and applied to the building to
maintain its uniqueness and maximum usable
space.

Keywords : Design, Culture Center, Muang

District Nongkhai Province
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Abstract

The purposes of this research were to :
1) study the problems and needs of job
development of staff of Pak Pasak Technical
College Lao People's Democratic Repubilic, 2)
specify a model to promote the performance
of Pak Pa Sak Technical College staff. Public,

Lao People's Democratic Republic. 3) Evaluate



the model of job promotion of staff of Pak
PaSak Technical College Lao People's
Democratic Republic, divided in to 3 phases.
There are 185 people in the Lao people's
democratic state. Qualitative research target
group. These were 1) 18 experts who specified
the model, selected 2) the experts who
evaluated the model 36 people, chose the
specific model The research instruments were
1) a questionnaire, 2) a structured interview
form and 3) an evaluation form using social
computer software. Use descriptive statistics
such as percentage, frequency, mean and
standard deviation.

The result of this research were as
follows :

1. The results of the study of problems
and needs of job development of staff at Pak
Pasak Technical College Public, Lao People's
Democratic Republic found that the problem
is at a moderate level. And the needs are at a
high level.

2. The result of determining the model
to promote the performance of employees of
Pak Pa Sak Technical College Lao people's
democratic state, found that there are 5
indicators and assessments in 19 projects.

3. Assessment of the suitability and
feasibility of the operational promotion model
of staff of Pak Pasak Technical College Lao
People's Democratic Republic The overall
development suidelines were at a high level.
Keywords : The operation, the promotion of

work performance, Pak Pa Sak

Technical College staff
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Abstract

The objectives were to : 1) study to
current conditions and needs in project base
learning management to enhance the creative
features of the learners of Kanchanaphisek,
udonthani technical college ; 2) develop to
teachers training curriculum in project base
learning management to enhance the creative
features of the learners of Kanchanaphisek,
udonthani technical college ; 3) examine the
trial  the curriculum  teachers training
curriculum  in project base learning

management to enhance the creative features

of the learners of Kanchanaphisek, udonthani
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technical college ; and 4) evaluate the
teachers training curriculum in project base
learning management to enhance the creative
features of the learners of Kanchanaphisek
udonthani technical college. By conducting a
research in 4 periods as follows : 1) study the
basic information ; 2) design and develop a
curriculum ; 3) use ; and 4) evaluate the
curriculum

The results of the research showed that

1. The results of the study in the needs
of the project base learning management to
enhance the creative features of the learners
Overall at a high level.

1.1 Results of the study of the current
condition  of  project base learning
management to enhance the creative features
of the learners Overall practice at a moderate

1.2 The results of the study in the
needs of the project base learning
management to enhance the creative features
of the learners Overall at a high level.

2. The results of the curriculum design
and development of teachers training in
project base learning management to
enhance the creative features of the learners,
of Kanchanaphisek, Udonthani technical
college, The teachers training course consists
of 2 main parts 1) Problems and Importance
2) The main core elements of the curriculum
are  principles,  objectives,  curriculum
structure. Measurement and evaluation Media
and learning resources

3. The results of using the evaluation of
teachers training in project base learning

management to enhance the creative features

of the learners, of Kanchanaphisek udonthani
technical college.

3.1 Results of the knowledge measu-
rement test in the teachers training in project
base learning management to enhance the
creative features of the learners of
Kanchanaphisek  Technical College, The
teachers who received the training had scores
on the knowledge test. Pass all criteria

3.2 Results of the training of skills,
design, the teachers training in project base
learning management to enhance the creative
features of Kanchanaphisek  udonthani
technical college, Teachers who attend the
training, they have the overall high level of
management design, in project-based learning
skills.

3.3  Results of teachers training in
project base learning management to
enhance  the  creative  features  of
Kanchanaphisek udonthani technical college,
Teachers have the overall high level.

4. Results of the implementation of the
teachers training course standards in basic
learning management to enhance the
understanding  of the  students  of
Kanchanaphisek udonthani technical college.

4.1 Results that happened to teachers

4.1.1 The teachers who have been
trained have knowledge of, the teachers
training in project base learning management
to enhance the creative features. After the
training have higher than before the training
and everyone pass criteria set in the course.

4.1.2 The teachers under the
training have skills in designing project-based

learning management. After the training have



higher than before the training and everyone
pass criteria set in the course.

4.1.3 The teachers who received
the training have skills in organizing project-
based learning. After the training have higher
than before the training and everyone pass
criteria set in the course.

4.1.4 The teachers who received
the training were satisfied with the teacher
training courses in organizing the project-
based learning as a whole is a high level.

4.2 Results that happened to learners.

4.2.1 The learners have overall
conceptual thinking at a high level.

4.2.2 The learners were satisfied
with  the management of learning and
understanding of work as the base of the of
Kanchanaphisek udonthani technical college,
in general at a high level.

Keywords : The development of teacher
training curriculum, Project
based learning management,

Creative features of learners.
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