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 (2) 

   
 6     

   1   

92     
    (1)  

  A2-3  

 (2)   
  21–25    

 ( x  = 4.73, S.D. = 0.51)   
   ( x  = 4.62, S.D. = 0.53)   

 ( x  = 4.52, S.D. = 0.58) 
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Abstract 

Bookshelf special project design for Faculty of Industrial Technology library, Uttaradit 

Rajabhat University. Purpose for (1) Design a shelf for thesis books in the library. (2) Assess the 

satisfaction of visitors with bookshelves in the library. The applying 6 principles of furniture 

design and development as a research concept. The sample group of research is Students 

and those who use the library services of the Faculty of Industrial Technology in a period of 

1 month, 92 people is a data analysis using the random selection method. The research is 

divided into two parts: (1) The design of the bookshelf found that the concept A2-3 production 

possibility More in line with utilization guidelines than other formats. (2) The results of the 

study Most of the respondents were male, more than female. Most of them are between  
21–25 years old. Being the most student on the level of satisfaction among consumers found 

that Bookshelf items are the safest to use. The next item is the materials that are suitable for 

making a bookshelf. At a minimum, the bookshelf items are structured and sized appropriately 

to use. 

Keywords: Bookshelf, Special Project Book, Faculty of Industrial Technology Library 
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3.1.2  

1)     
  

2)  

3.2  

3.1.1    
  1   120  

3.1.2   
   92   Krejcie and Morgen (Krejcie and 

Morgen, 1970, pp. 608–610   , 2559)  (Accidental Sampling) 
  

3.3  

3.3.1  

 25   440   255   

3.3.2     
       

  

3.3.3  
 

3.4  

 
 (  , 2560)  

3.4.1  (Function) 
 

3.4.2  (Safety)  

3.4.3  (Durability)   
 

3.4.4  (Material)   
      

  

3.4.5  (Construction) 
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3.6  

3.6.1  
   

3.6.2  
  

3.6.3  

3.6.4   

3.6.5   

3.6.6  

3.6.7  

3.6.8  

3.7   
   (Mean) 

 (Standard Deviation)  Rating Scale 

 

4.51–5.00   

3.51–4.50   

2.51–3.50   

1.51–2.50   

1.00–1.50   

 
4.  
 

4.1  
   

4.1.1  
  

  
  (  , , 13  

2564)   
  

 
 25   440   255   
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61 
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4 
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66.3 
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4.3 

4.  /  

 

 

 

81 

2 

5 

4 

88 

2.2 

5.4 

4.3 

 

 
   2    1 

  2  
   92  

  56   60.9    36  
 21–25    51   55.4   

 20   33   35.9  26–30   30   4   
 4.3    61   66.3 

   26   28.3    4  
 4.3    1   1.1 /  
 81   88    5   5.4   
 4   4.3    2   2.2  
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 3   
  (n = 92) 

 

 A2-3 

 
  S.D. 
1.  4.54 0.67 

2.  4.61 0.55 

3.  4.52 0.58 

4.  4.58 0.58 

5.  4.62 0.53 

6.  4.73 0.51 

 4.60 0.74 

 
 92     

(  = 4.73)  (S.D. = 0.51)   5 
 (  = 4.62)  (S.D. = 0.53)   2 

 (  = 4.61)  (S.D. = 0.55)   4 
 (  = 4.58)  (S.D. = 0.58)   1  

 (  = 4.54)  (S.D. = 0.67)  3  
 (  = 4.52)  (S.D. = 0.58)  

5.  

   
   

   

x
x

x
x
x

x

x
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5.1    3  
 3   3    A  B 
 C  

  (2558)  
 3    

 

   
      

   
  

    (2560) 
  

   

5.2  
  

 92    
  

  
  

  

 
6.  
 

. (2565). .  20  2564,  http://industrial. 

uru.ac.th/history.html 

   . (2560). 
 . Veridian E Journal  

 , 10(3), 1769–1786. 
 . (2559). . : . .  . 

 . (2558). . :  
( – ). 
 . (2560). . : . 
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The COMPARATIVE STUDY OF LATERAL LOADED PILE ANALYSIS IN 

OVERCONSOLIDATED CLAY WITH VARIOUS ANALYSIS METHOD: 

CASE STUDY OF RC CANTILEVER RETAINING WALL ON PILES 
 

 1* 
1* ,    

 

Eakphisit Banjongkliang1* 
1*Lecturer, Construction Management Engineering Program, Faculty of Industrial Technology, 

Uttaradit Rajabhat University 
*Corresponding author e-mail: eakphisit@hotmail.com 
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 Broms  Davisson and Gil  FDM 

  3.85  Broms 
 Davisson and Gil   kh 

  
 FDM  kh  

 Davisson and Gil  
 FDM   9.4  

  ACI318 

: , , , ,  
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Abstract 

Deep foundation of RC cantilever retaining wall should be designed to resist both axial 

loads and lateral loads. The objective of research papers aimed to compare the results of 

lateral loaded pile analysis in overconsolidated clay calculated by various analysis method 

based on Subgrade Reaction Analysis including Broms’s method, Davisson and Gil method, 

and Finite Difference Method (FDM). The research found that allowable lateral load calculated 

by Broms’s method, Davisson and Gil method, and Finite Difference Method (FDM) were 

closed with less than 3.81% difference. The research also found the same results in ultimate 

moment analysis that ultimate moment analysis calculated by Davisson and Gil method and 

Finite Difference Method were closed with less than 9 . 4 0% difference. Finally, the research 

analyzed and design reinforcement in lateral loaded pile with ultimate compression load and 

ultimate moment from previous analysis. 

Keywords: Retaining Wall, Lateral Loads, Overconsolidated Clay, Allowable Lateral Load, 

Ultimate Moment 

 
1.  
 

  

 
 (    , 2563)  

 T   3.00–7.50   3  
 (1)  (Stem)   (2) 

 (Toe)  (3)  (Heel) 

  
 (    , 2560)  

     (Vertical 

Load)  (Lateral Load)  
  (Laterally Loaded Pile)  

  Broms  Matlock and Reese  Davisson and Gil  
(Finite Difference: FDM)  

 
(Lateral or Horizontal Movement)  (Lateral Deflection)  

 (  , 

14

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal



2563)  IBC2018   
 25  (International Code Council, 2018) 

   (Coefficient of Subgrade 

Reaction: kh) (  , 2558;  , 2563; Das, B. M., 2004)   
Broms  (Broms, B. B., 

1964; Das, B. M., 2004)  Matlock and Reese 

  kh   
 (NC) (  , 2563)  Davisson and Gil 

 kh   
 (Overconsolidated Clay: OC) (  , 2558;  , 2563) 

 FDM  
 kh  (  , 2563)  

 T  5.90   
 

 
2.  
 

 
 

 T  

 
3.  
 

3.1  (Service Load)  (Factored Load) 

  T  Asdip Retain 

Version 5.2.1.5 (ASDIP Structural Software, 2022)  5.90  
 (Geometry)   1   (Backfill)  

   (Slope)  0° 
 (Ø)  34°  ( )  1,920  

 (Stem Height) 5.40   (Backfill Height)  4.30  
 3.60   (FT) 0.45   (Toe) 

 (Heel)  1.40  1.75    Batter Angle  0° 
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 (Uniform Surcharge)  360  
1,000    

 

 
 

 1  T  
(  Asdip Retain Version 5.2.1.5 (2022)) 

 

3.2  (Boring Log)    
 ( , 2565)  2  

 
  Medium Stiff to Very Stiff Clay (CL) (N60  6–30)  Very 

Dense Sand (SM-GP) (SPT > 50) 

3.3  (Driven Pile)   0.40 x 0.40   
(B = 0.40 )  12.00    350 ksc ( )  

 SD40 (fy = 4,000 ksc)  
 159 /   (Axial Capacity: F.S. = 3) 

53 /  (  60–80  ) 
3.4   

 (L/R = 5.95  5)  
 ( ) 

 (OC Clay: OCR = 4.69 > 2)  (Fixed Head) 
 2    1 

3.5   
  1 
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 2  ( , 2565) 
 

 1   
 

  
 

 
 

1.  Broms 1.  Broms 

2.  Davisson and Gil 2.  Davisson and Gil 

3.  FDM 3.  FDM 
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4.  
 

4.1  
  (Service Load)  ASCE7-10/16 

(American Society of Civil Engineers, 2016)  2 

 

 2  (Load Combination)  ASCE7-10/16 (American Society of Civil 

Engineers, 2016) 
 

 (Combination Load Case) 

 (Serviced Load)  (Factored Load) 

1) D + L + H 1) 1.4D + 0.9H 

2) D + H + 0.6W 2) 1.2D + 1.6L + 1.6H 

3) D + L + H + 0.6W 3) 1.2D + 0.9H + 0.5W 

4) D + H + 0.7E 4) 1.2D + L + 0.9H + W 

5) D + L + H + 0.7E 5) 1.2D + L + 0.9H + E 

- 6) 0.9D + 1.6H + W 

- 7) 0.9D + 1.6H + E 

 

4.2   1 
 (Service Load)  4.1 

 
 

 25   
    

Broms   Dimensionless Length ( L)  

Dimensionless Lateral Deflection (y)  (Ha@25mm) (Broms, B. B., 1964; Das, B. M., 
2004)  (1) 

 

 Ha@25mm=
 × khBL

 y 
=

0.025 × (8925) × 0.40 × 12

4.30
= 249 kN  25  (1) 
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4.3  (Ultimate Axial Load: Pu) 

 (Ultimate Lateral Load)   ASCE7-10/16  

 2  Pu  159 /  

4.4  
  1 

4.5  
 

4.6  

 
5.  
 

5.1  

 3   
25  (Ha@25mm)  Broms, Davisson and Gil  FDM  25.0, 25.4 

 26.0    FDM  3.85, 2.31  0.00 
  Broms  FDM   3.85  

 25   FDM  
 kh   kh   

  Broms  Davisson and Gil  kh 

  (cu)  8B  3.20  
  (2563)    

   
 (Duncan, J. M. et al., 1994)  cu  8B  

 (S/B) 
 3  

 0.40  0.25  (Sharma, P. and Hari, D. S., 1990;  , 2558) 
  

25   (Hallow, pile group)  Broms  7.8 

 1   (2)  (Service 

Lateral Load)  

 

 
[  ×  × (Ha@25mm / 2)]

=
[3 × 0.25 × (25 / 2)]

1.2
= 7.8 /  (2) 
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  (Geometry)   
  4( )  4( )  2 : D + H + 0.6W  

 (Axial Force) 9.3, 10.7  12.1   
(Axial capacity = 53 / )  (Rh = 7.0 / )  
(Horizontal Capacity = 7.8 / )  4( )  4( )   

 (0.29× 350 × 40 ×
35

1000
= 7.59 ) 

 (7.0 x 1.2 / 3 = 2.8 )  (  , 2561) 
 

 
 

 3  

 

5.2  

 (Ultimate Axial Load: Pu) 

 (Ultimate Lateral Load: Hu)   4( )  
 3  4( )  Pu  Mu  2: 1.2D + 1.6L + 1.6H 

 Pu  13, 14  15 /    (Rv x  1.20 . = 35.5 x 1.2 

 42 )  Hu  4.48 /  (Hu = 
11.2 / .

3 
 x  1.20 . = 4.48 / ) 

 (  4.48 / 0.40 = 11.2 ) 
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   ( )    ( )    ( ) 

 

 4 ( ), ( )  
  D + H + 0.6W,  ( )  Pu  Mu  

 2: 1.2D + 1.6L + 1.6H (ASDIP Structural Software, 2022) 
 

 3   
 

 

 
 

    
Davisson and Gil  FDM (  5)  3   

 9.4  Broms  FDM  3  72.8 
 FDM   

 FDM  kh  
 kh   

 Davisson and Gil  kh   cu   8B  

3.20    (2563) 
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  (Duncan, J. M. et al., 1994)  cu  8B  

 

 
 

 5  (166.3 kN-m)  (109.9 kN)  
 FDM  (Hu, pile group)  

 11.2   109.9 kN 

 

5.3  
 (Pu)  (Mu)  

 FDM  ( )  7   1 
  (Interaction Diagram) 

 (ØPn  P  6)  
(ØMn  Mx  6)  0.40 x 0.40    
8-DB25  6 

  6  (  1-13  6 
 7 )   

 ACI318  Slenderness 
   (2556) 

 (  , 2556;  , 

-166.3 kN-m 109.9 kN 

 
EI = 59,100 kN-m3 

 12.00 . 
 40 element  

 h = 0.30 . 
 B = 0.40 . 

Ht  Hu,pile group = 109.9 kN 

kh  

22
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2563)  (0.53 × 350 × 40 ×
35

1000
= 13.8 )  

 (11.2 ) 
 

  
 

 6  

 
6.  
 

 
 T   3   

   Broms,  Davisson and Gil  FDM 

  Broms  
Davisson and Gil  kh  

  
 FDM  

 25   Broms, Davisson and Gil  

 FDM  25.0, 25.4  26.0   
 FDM  3.85  
 Davisson and Gil  FDM   9.4 

  
 ACI 
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7.  
 

 (Seismic Load)  

   
 T 

 
8.  
 

. (2565). .  1  2565,  http://soilgis.dpt. 
go.th/login.php 

 . (2563).  ( ). : . 
   . (2560). .  

(  6). : . . 

 . (2561).   20 MicroFEAP 6.2 
 3. : . . . 

   . (2563). . (  2). : 
. 

 . (2556).  ETABS  1  2. 
:  . 

 . (2558).  .  
(  2). :  . 
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Abstract 

Mushroom cultivation in the house requires temperature and humidity control. At 

present, the farmers have problems in controlling the temperature and humidity of the 

greenhouse, for example, if the temperature is too high, it will cause the mushroom to bloom 

faster and produce less mushrooms. The purpose of this research is to develop and find the 

efficiency of the automatic environment control system for the mushroom house based on 
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the Internet of things. Using microcontroller Read from the housing temperature sensor. Then 

proceed with the open table to control the fan operation and pump spray mist for control 

the temperature and humidity in the house to a certain value. It can be displayed and 

controlled through the Internet with the application on the mobile phone. The control system 

performance was found to be slightly lower than the control system by 0.8% and the control 

humidity was less than the control system by 2.16%. More than the original 10 kg of mushroom 

system is 1,000 baht, minus the labor 1,250 baht, resulting in an increase in revenue per 

production cycle from the original mushroom system is 2,250 baht. 

Keywords: Automatic Environmental Control Systems, Straw Mushroom’s Farm, Internet of Things 

1.  

  
   

  
 (   , 2564, .1)  

       
    10–12  

 (  , 2555,  

.7)  3     
  

  
   

 (   , 2553, .6) 
  (1)    
   

    (2)  
  
    

(3)     
  
 ( , 2545, .20–22) 

26

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal



 

 

  (1) 
   38 
  (2)   

 (3)    
 (4)   

 (5)    
 ( , 2559)   

   70–100   
  

  
 1     

   
    

 (  , 2560, ) 
  

  
   

  
 (   , 2557, .58)   

 (Offline)  
   

 (Internet of Things)  
    

 /  
 

    (Smart Phone) 

  
  

  
 4.0 

 

  

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal 27



 

2.  

 

3.  

3.1  

    
   

   
  70–90   100  

   
 

 
 

 1  

 

 1   
  

  

 

 

 

 

 (  /  (%) 

 

28

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal



 

 

 
 

 

3.2 

 

  2   
  

3.2.1  

 

 
 

 2  

 

      
  

  /  
  

    
 

App Mobile Node MCU esp8266 

Data Logger 

SHT 31 ( ) 
Sensor  

Capacitive Soil 

Moisture Sensor V1.2 

 LCD 

Relay 5v 

 

 

 LDE 

 

Relay Omron 220v 

Arduino Mega 2560 

SHT 31 ( ) 

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal 29



 

 

3.2.2  

   
    

     

/   
    

   

 
 Serial  WiFi  3G/4G Router 

   
  

 
   

  

 
4.  
 

4.1 
 

  3 x 3  
 

 3   3   

4.1.1 /  

/  
  3 

 20   
  20  

 

  

30

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal



 

 

 
 

 3 /  

 

  
    
  3 /  

 
  

4.1.2 /  

/  
  4  

   
 10  

 

     
 

 

 
 

 4 /  
 

 

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal 31



 

 

 4 /  
  

 

4.1.3 /  

/  
  5 

   
 10  

  
 

 

 
 

 5 /  

 

 

 5 /   
/   

/
/  

   
 

4.2  
 

  
  15   

 1 

32

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal



 

 

 1  15  
 

     

Very High High on on off 

Very High Normal on on off 

Very High Low on on off 

High High on off off 

High Normal on off off 

High Low off on off 

Normal High on off off 

Normal Normal off off off 

Normal Low off on off 

Low High off off on 

Low Normal off off on 

Low Low off on on 

Very Low High off off on 

Very Low Normal off off on 

Very Low Low off on on 
 

Very High    3  

High    1  

Normal   

Low    1  

Very Low    3  

On   

Off   
 

  

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal 33



 

 

4.3 
 

 
  

    
 6 

 

 
 

 6  

 

 SHT31  
 (1)  (2)  

 

 Temp = 0.2504T – 47.122 (1) 
 

 Temp   

 T    SHT31 
 

 Hum = 0.1199H + 15.435 (2) 
 

 Hum   

 H    SHT31 
 

  

34

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal



 

 

4.4 

 

  
 (Set Point)  33   80% 

 3   

 3    
  

 

 2 

 
 

  1  2  3 

 ( ) 35.5 35.1 33.5 

 ( ) 32.8 32.8 30.7 

 ( ) 34.32 33.68 32.49 

S.D. 0.99 0.69 1.02 

 RMSE (%) 1.82 0.98 1.66 

 ( ) 23 43 23 

 

 3 

 
 

  1  2  3 

 (%) 91.7 91.7 91.7 

 (%) 91.4 86.5 87.9 

 (%) 91.67 89.64 91.47 

S.D. 0.06 1.88 0.83 

 RMSE (%) 11.59 9.88 11.76 

 ( ) 0 0 0 

 

  

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal 35



 

 

4.5  
 

 80   

 

 4  
 

 
 

( )  ( ) 
 

    

 - 30,000  

    

 960 960  

 +  490 490  

 1  250 250  

 +  2  500 500  

 1   250 250  

 1  10  2,500 1,250  
 1  6  1,500 1,500  

 - -  
 - -  

 

 - -  
    

 ( ) 70 80  

  
 

100 100 

 

 7,000 8,000  

 550 2,800  

  2,250  
 

  

36

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal



 

 

  
 550   70   2,250  

  10   
  

 

 
 

  =  (3) 

 

 30,000 = 10  

 2,800 
 

 3  
  10  

 

 
5.  
 

 
  

  3.6  
  34.7% 

  6.63   
  17.17% 

  
 2   (1)   

    
  15  

  
/    

    
 (2)  

   

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal 37



 

 

    
 /  (Auto/Manual) 

  (Configuration)   

  34  36    
65  80%   

    
 /  15   Normal–Normal 
 

 
 33   80% 

   
   

 80–90% 
  

  0.44% 
 

 1.25%  
 

  

 
 

 
 10    

  
   10  

  
 
6.  
 

 
   

  

38

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal



 

 

   
   

 
7.  
 

. (2545). . :  
. 

. (2559). .  3  2559,  https://khun 

chaikhom-mushrooms.com 

 ,  ,  . (2557). 
   

 ( ). :  . 
 . (2555). 

. :  
. 

 ,  ,  ,  . (2553). 
     (

). : . 
  . (2564). .  20 

 2564,  https://sm.mju.ac.th/1.News/ .pdf 

 . (2560). . [ ].  16  2560. 

วารสารเทคโนโลยีและนวัตกรรม  มหาวิทยาลัยราชภัฏอุตรดิตถ
ปที่ 5 ฉบับที่ 1 มกราคม – มิถุนายน 2565

Technology & Innovation URU Journal 39



 

 

THE STUDY OF FACTORS FOR RICE SEED CLEANING MACHINE 

WITH EXPERIMENTAL DESIGN METHOD 
 

 1* 
1*    

 

Waraporn Chanapromma1* 

1*Department of Industrial Technology, Faculty of Industrial Technology, Uttaradit Rajabhat University 
*Corresponding author e-mail: Waraporn.ch@uru.ac.th 

 

 

  
 Plackett–Burman Design   2 

 12.7%   
 

 3k Factorial Design  3    

1.0, 3.0  5.0   21.0, 27.0  32.0  

    21  

  
 

 1   21   
  

 18.9   19  

: , ,  
 

Abstract 

This research aimed to study level factors for rice seed cleaning machine and find the 

linear relationship of factors with Plackett–Burman experiment design. The results obtained 

from the analysis employing the Plackett–Burman design illustrated that only two factors. The 

width of the rice release channel and the wind speed, had a statistically significant impact on 

deformation at a significant level of 0.05. Then 3k factorial design with regression equation was 

consequently applied to analyze the width of the rice release channel at 1.0, 3.0, 5.0 cm and 
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the wind speed at 21.0, 27.0, 32.0 m/s. The optimal level of the rice release channel and the 

wind speed were 1.0 cm. and 21 m/s respectively. After the implementation, the rice seed 

cleaning machine will get an average of 18.9 kilograms of good seed from a total of 19 

kilograms of good seed. 

Keywords: Rice Seed Cleaning Machine, Plackett–Burman Design, Experimental Design 
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Source              DF   Seq SS   Adj SS   Adj MS      F      P
Main Effects     5   8.6854  8.82966  1.76593   4.76  0.007
           1   3.6038  3.60375  3.60375   9.71  0.006
          1   0.0704  0.00778  0.00778   0.02  0.887
                 1   0.2204  0.07683  0.07683   0.21  0.655
              1   0.0204  0.19003  0.19003   0.51  0.484
               1   4.7704  4.75063  4.75063  12.80  0.002
2-Way Interactions   1   0.1736  0.17361  0.17361   0.47  0.503
  *    1   0.1736  0.17361  0.17361   0.47  0.503
Residual Error      17   6.3106  6.31056  0.37121
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Abstract 

This research has two objectives: (1) select construction materials to be used  

as construction materials for a closed system mushroom house using technology and  

(2) experiment to control the environment in the mushroom house using technology to 
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control the factors in cultivation of Bhutan oyster mushrooms, relative humidity 80% and 

temperature not more than 30 degrees Celsius. From the study, it was found that suitable 

materials used as building materials for mushroom house by selecting materials that are cheap 

easy to find in a local city. There are 8 types of materials: (1) the wall is a cement block wall, 

(2) the roof is a metal sheet roof, (3) the ceiling is a smooth plastered ceiling using the material 

is gypsum board, (4) the floor is a concrete floor poured in place, (5) the beam is reinforced 

concrete beam, (6) the footing is reinforced concrete footing, (7) the column is carbon steel 

square tube, and (8) the roof beam is carbon steel tube. These 8 types of materials, when the 

construction of a mushroom house and working with technology can control the environment 

are (1) moisture, found that the materials are able to withstand high humidity and 80% relative 

humidity can be controlled, (2) temperature, it was found that the materials are able to 

insulate heat and control the temperature inside the house not to exceed 30 degrees Celsius. 

The results showed that the construction materials that were selected for the construction of 

the mushroom house using technology perform well in conjunction with technology and able 

to control the environment in the mushroom house. 

Keywords: Mushroom House, Mushroom Cultivation Technology, Construction Materials for 

Mushroom House 
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APPLICATION OF PYTHON IN THE DEVELOPMENT OF HEDGEHOG SOFTWARE 
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Abstract 

The main aim of this research is to use Python to create a software tool for saving and 

simulating a graph design of a sarong pattern cloth. This developed program is the Headhawk 

program which runs on Windows 10 using Python 3.9.2. Tkinter is a library that aids in the 

development of various components of the Hedgehog software. The software includes two 

important tools: (1) the tool for designing the graph sarong pattern cloth, and (2) the tool for 

recording. For the menu of tools used to graphs design of sarong pattern fabric. It includes the 

Tools menu, as well as the options to create new, load existing data, choose color, export to 

PDF, and delete. In the saving tools menu section, there are Save, Save As, and create a 

thumbnail. Three pattern graphs, comprising the Chiang Saen swan pattern graph, were 

designed for the experiment results of the design of the graph sarong pattern, big swan pattern 

and a swan patterned graph with a crest. Furthermore, the Hedgehog software increases the 

efficiency of stored sarong patterns, both the main pattern and the accompanying pattern. 

This allows the weavers to accurately simulate the original pattern graph and save time for 

starting a new graph. 

Keywords: Sarong Pattern, Software for Saving and Simulating the Design of Sarong Fabric 

Patterns, Hedgehog Software, Python Software 
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2.  
 

 

 
3.  
 

3.1  

  

 DELL  Intel Core i5 2.2GHz  8GB  

NVIDIA GeForce 920M  Windows 10  64Bit  

 3.9.2  (Library)  “Tkinter” (Phthon Software Foundation, 

2564) 
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3.2  

 

 GUI (Graphical User Interface)   

  

(Work Space)   1( ) 

 1( )  “Tkinter”  

“import tkinter”  1( ) 

    

 (Run Code)  1( ) 

#

import tkinter 

#  GUI

Window = tkinter.Tk()

Window.title("Hedgehog")

Window.geometry('300x300')

Window.configure(background = 'grey')

Run code

( ) 

( ) 

 1  
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3.3  

#

import tkinter as tk

from tkinter import *

#

Window = Tk()

Window.title("Hedgehog")

Window.geometry('300x300')

Window.configure(background = 'lightgrey')

btn1 = Button(Window,text = ' ',width='15')

btn2 = Button(Window,text = ' ',width='15')

btn3 = Button(Window,text = ' ',width='15')

btn4 = Button(Window,text = ' ',width='15')

btn5 = Button(Window,text = ' ',width='15')

btn6 = Button(Window,text = ' ',width='15')

btn7 = Button(Window,text = '  PDF',width='15')

btn8 = Button(Window,text = ' ',width='15')

#

btn1.pack(side = 'top')

btn2.pack(side = 'top')

btn3.pack(side = 'top')

btn4.pack(side = 'top')

btn5.pack(side = 'top')

btn6.pack(side = 'top')

btn7.pack(side = 'top')

btn8.pack(side = 'top')

mainloop()

Run code

( ) 

( ) 

 2  
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4.  

4.1  

4.1.1  (Graphical User Interface) 
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