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ABSTRACT 

This research to study the improvement construction method and increases productivity 

construction of reinforced concrete drainage canal. This research was conducted by collecting data to analyze 

and compare 2 types of construction that is General construction (Cast-in-situ) and Semi-precast construction 

system. Such a construction model are supported by Italian-Thai Development Public Company Limited, 2 

projects in Chiang Rai area. 

The results show that the improvement of 2 types construction methods provides a working 

guide with advantages and disadvantages. And then these information will be the work standard of the 

company. It also increases the qualitative of work and better performance. As seen from the data analysis. It 

was found that Semi-precast construction method is better construction methods as follow Decreased of worker 

31 person, Reduce working time around 20 hours, Reduce cost is 89.50 bath/cubic meter and Increased 

productivity by 6.77 percent. 

 
 

 

  



 

 

  

 
 

ľ 

ĶũŊŊũĶŘŘŖŐŘťĶŧŝ 

 

ĶũŊŊũĶŘŘŖŐŘťĶŧŝ 

  

ĶŧŘŝūĶŞŧĹƢŎĹŜƢŧŉƢŜŗŊŎűŢļľŏŦŏŎŪź şžŧűŘŸĽŚŭŚơŜļŵŐŵŉƢŉƢŜŗŉŪ ųŉŗŵŉƢŘŦŏĹŜŧŖĶŘŭňŧĹŜŧŖ

ĿơŜŗűŠŚŬŢŢŗơŧļŉŪŗũŹļ ŴŎĶŧŘŴŠƢĹžŧŐŘūĶŞŧŲŎťŎžŧ œŘƢŢŖŌŦźļŊŘŜĽşŢŏ ŐŘŦŏŐŘŭļŲĶƢŵķķƢŢŏĶœŘơŢļ

Ŋơŧļ ŷ ŘŜŖŌŦźļĶŧŘűŢŧŴĽŴşơŊũŉŊŧŖŢŗơŧļŴĶŚƢĿũŉ ĽŧĶŘŢļŝŧşŊŘŧĽŧŘŗƥ ŉŘ. ōŎŧĶŘ ĿŖŕŮŘŦŊŎƥ ŲŚť

ŢŧĽŧŘŗƥŢŕũĿŧŊ ŏŦŜĶŚƢŧ ĽŎŌžŧŴŠƢĶŧŘŝūĶŞŧĹƢŎĹŜƢŧŉƢŜŗŊŎűŢļľŏŦŏŎŪźűşŘŸĽşŖŏŮŘňƥ ŊƢŢļ

ķŢķŢŏœŘťĹŭňűŐƩŎŢŗơŧļşŮļ 

őŮƢŝūĶŞŧķŢķŢŏĹŭň őŮƢŌŪŹűĶŪŹŗŜķƢŢļķŢļ ŏŘũŞŦŌ ŢũŊŧűŚŪŗŎŵŌŗ ŉŪűŜŚƣŢŐűŖŎŊƥ ŖŠŧĿŎ 

(ĽžŧĶŦŉ) ŌŦźļőŮƢŏŘũŠŧŘŲŚťœŎŦĶļŧŎķŢļŏŘũŞŦŌŤ ŌŭĶŌơŧŎ ŌŪŹűŢŬźŢűŔƛƫŢķƢŢŖŮŚŴŠƢĶŦŏőŮƢŝūĶŞŧ ŌŦźļķƢŢŖŮŚ

űĶŪŹŗŜĶŦŏĶŧŘĶơŢşŘƢŧļ ĹžŧŲŎťŎžŧŊơŧļ ŷ ŌŪŹűŐƩŎŐŘťųŗĿŎƥŢŗơŧļŖŧĶŊơŢĶŧŘŝūĶŞŧĹƢŎĹŜƢŧŉƢŜŗŊŎűŢļ

ľŏŦŏŎŪź ķŢķŢŏœŘťĹŭňŏũŉŧ ŖŧŘŉŧ şŖŧĿũĶŴŎĹŘŢŏĹŘŦŜ ĹŭňŲķĶ ĹŭňŎũŹŖ ŲŚťŏŭĹĹŚŌơŧŎŢŬŹŎ ŷ ŌŪŹ

ŵŖơŵŉƢĶŚơŧŜŋūļ ŌŪŹşŎŦŏşŎŭŎŲŚťűŐƩŎĶžŧŚŦļŴĽŴŠƢŉƢŜŗŉŪűşŖŢŖŧ 

ĹŭňĹơŧŲŚťŐŘťųŗĿŎƥŌŪŹŵŉƢŘŦŏ ĽŧĶĶŧŘŝūĶŞŧĹƢŎĹŜƢŧŉƢŜŗŊŎűŢļľŏŦŏŎŪź ķŢŖŢŏŴŠƢŲĶơőŮƢŖŪ

œŘťĹŭňŲŚťĹňŧĽŧŘŗƥ őŮƢŌŪŹŴŠƢĶŧŘŝūĶŞŧŢŏŘŖşŦŹļşŢŎ ŴŠƢŖŪĹŜŧŖŘŮƢŢŦŎŌŘļĹŭňĹơŧ ŊŚŢŉĽŎőŮƢŖŪşơŜŎ

űĶŪŹŗŜķƢŢļŌŭĶŌơŧŎ 

  

  

œļŞƥŝŦĶŉũŽ  ĶŭŝŚ 
 

 

 



 

 

 
 

 

şŧŘŏŦł 

 ŠŎƢŧ 

ŏŌĹŦŉŗơŢŕŧŞŧŵŌŗ ................................................................................................................ ļ 

ŏŌĹŦŉŗơŢŕŧŞŧŢŦļĶřŞ .......................................................................................................... Ľ 

ĶũŊŊũĶŘŘŖŐŘťĶŧŝ ................................................................................................................ ľ 

şŧŘŏŦł ................................................................................................................................. Ŀ 

şŧŘŏŦłŊŧŘŧļ ...................................................................................................................... Ł 

şŧŘŏŦłŕŧœ ......................................................................................................................... ł 

ŏŌŌŪŹ / ŏŌŎžŧ ........................................................................................................................ / 

ĹŜŧŖűŐƩŎŖŧŲŚťĹŜŧŖşžŧĹŦłķŢļŐƧłŠŧ ............................................................................ / 

ŜŦŊŋŭŐŘťşļĹƥķŢļĶŧŘŜũĽŦŗ .................................................................................................. 0 

şŖŖŊũŅŧŎŲŚťĶŘŢŏŲŎŜĹũŉŴŎĶŧŘŜũĽŦŗ ............................................................................. 0 

ķŢŏűķŊĶŧŘŜũĽŦŗ ............................................................................................................... 0 

ŐŘťųŗĿŎƥŌŪŹĹŧŉŜơŧĽťŵŉƢŘŦŏ ................................................................................................. 1 

ŏŌŌŪŹ 0 űŢĶşŧŘŲŚťļŧŎŜũĽŦŗŌŪŹűĶŪŹŗŜķƢŢļ ................................................................................. 2 

ĹŜŧŖŠŖŧŗŘťŏŏ Precast ŲŚť Semi-Precast ................................................................... 2 

ĶŘŢŏŲŎŜĹũŉĶŧŘŜũĽŦŗ ....................................................................................................... 3 

ĶŧŘűœũŹŖőŚũŊŕŧœ &Productivity' ........................................................................................ 4 

ŲőŎőŦļœŧűŘųŊ (Pareto Diagram) ...................................................................................... 5 

ĹŜŧŖşŮłűşŪŗ 5 ŐŘťĶŧŘ  &5 WASTES' .............................................................................. 6 

őŦļĶƢŧļŐŚŧ &Cause & Effect Diagram) .............................................................................. 7 

ļŧŎŜũĽŦŗŌŪŹűĶŪŹŗŜķƢŢļ .......................................................................................................... /. 

ŏŌŌŪŹ 1 ŜũōŪŉžŧűŎũŎĶŧŘŜũĽŦŗ .................................................................................................... /2 

 



 

 

  

 
 

ŀ 

ķƢŢŖŮŚűŏŬźŢļŊƢŎŌŪŹűĶŪŹŗŜĶŦŏļŧŎĹŚŢļŘťŏŧŗŎźžŧĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶ ...................................... /3 

ķƢŢŖŮŚųĹŘļĶŧŘŌŪŹŌžŧŜũĽŦŗ .................................................................................................. /4 

ķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ,ŘŮŐŊŦŜŗŮ (Method Statement For Drainage Canal 

U-Shaped) .............................................................................................................. /5 

ŘŧŗŚťűŢŪŗŉĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧųŉŗ ŜũōŪĶŧŘĶơŢşŘƢŧļŌŦŹŜŵŐ &ŠŚơŢŴŎŌŪŹ' ................. /6 

ĶŧŘŜũűĹŘŧťŠƥŐƧłŠŧ şŧűŠŊŭ ............................................................................................. 0/ 

ŏŌŌŪŹ 2 őŚĶŧŘŜũĽŦŗ .............................................................................................................. 03 

ŏŌŌŪŹ 5 şŘŭŐ ŢŕũŐŘŧŗ ŲŚťķƢŢűşŎŢŲŎť ............................................................................... 13 

şŘŭŐőŚĶŧŘŜũĽŦŗ .............................................................................................................. 13 

şŘŭŐőŚ ķƢŢŉŪúķƢŢűşŪŗ űŐŘŪŗŏűŌŪŗŏ ŜũōŪĶơŢşŘƢŧļŌŦźļ 0 ŘŮŐŲŏŏ............................................. 14 

ŢŕũŐŘŧŗőŚĶŧŘŜũĽŦŗ ........................................................................................................ 15 

ķƢŢűşŎŢŲŎť.................................................................................................................... 16 

ķƢŢűşŎŢŲŎťşžŧŠŘŦŏĶŧŘŜũĽŦŗĹŘŦźļŊơŢŵŐ ............................................................................. 17 

ŏŘŘňŧŎŭĶŘŖ ...................................................................................................................... 2. 

ŕŧĹőŎŜĶ ........................................................................................................................... 20 

ŕŧĹőŎŜĶ Ķ ŏŦłĿŪŲşŉļŐŘũŖŧňŜŦşŉŭŲŚťŘŧĹŧ................................................................ 21 

ŕŧĹőŎŜĶ ķ ŘŮŐŲŏŏķŢļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ. ............................................................... 3/ 

ŕŧĹőŎŜĶ Ĺ ŲŏŏŔŢŘƥŖŲŚťŊŦŜŢŗơŧļĶŧŘŏŦŎŌūĶĶŧŘŌžŧļŧŎ ............................................. 32 

ŕŧĹőŎŜĶ ļ ŘŧŗĶŧŘĹžŧŎŜň .......................................................................................... 33 

ŕŧĹőŎŜĶ Ľ ŕŧœķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļ ............................................................................ 4. 

ŕŧĹőŎŜĶ ľ ĹŮơŖŬŢŖŧŊŘŅŧŎŒƙŖŬŢĿơŧļ ............................................................................... 54 

ŐŘťŜŦŊũőŮƢŜũĽŦŗ ....................................................................................................................... 7. 

 



 

 

 
 

 

şŧŘŏŦłŊŧŘŧļ 

 ŠŎƢŧ 

ŊŧŘŧļ / ŲşŉļŏŦŎŌūĶĹŜŧŖŋŪŹķŦźŎŊŢŎĶŧŘŌžŧļŧŎŌŪŹŚơŧĿƢŧŴŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ......... 00 

ŊŧŘŧļ 0 ŲşŉļĹŜŧŖŋŪŹķŦźŎŊŢŎĶŧŘŌžŧļŧŎŌŪŹŚơŧĿƢŧŴŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ......... 01 

ŊŧŘŧļ 1 ŲşŉļűŐŘŪŗŏűŌŪŗŏķŦźŎŊŢŎĶŧŘŌžŧļŧŎĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ųŉŗŜũōŪŌŦŹŜŵŐ ............... 06 

ŊŧŘŧļ 2 ŲşŉļķƢŢŖŮŚĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ŜũōŪŌŦŹŜŵŐ &ŠŚơŢŴŎŌŪŹ' ųŉŗŖŪŐŘũŖŧňļŧŎ

űŌơŧĶŦŎ &11. Śŏ,Ŗ,' ............................................................................................................ 07 

ŊŧŘŧļ 3 ŲşŉļķƢŢŖŮŚĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, Ųŏŏ Semi-Precast ųŉŗŖŪŐŘũŖŧň

űŌơŧĶŦŎ ................................................................................................................................. 1/ 

ŊŧŘŧļ 4 Ųşŉļ ķƢŢŉŪúķƢŢűşŪŗĶŧŘ ĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ųŉŗŜũōŪŌŦŹŜŵŐ ...................... 14 

ŊŧŘŧļ 5 Ųşŉļ ķƢŢŉŪúķƢŢűşŪŗ ĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ųŉŗŜũōŪ Semi-Precast ........ 14 

ŊŧŘŧļ 6 Ųşŉļ Budget ļŧŎĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ŘŮŐŊŦŜŗŮ .................................................. 33 

ŊŧŘŧļ 7 Ųşŉļ Actual Cost ļŧŎĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ŘŮŐŊŦŜŗŮ ............................................ 34 

 



 

 

 
 

 

şŧŘŏŦłŕŧœ 

 ŠŎƢŧ 

ŕŧœ / ŲşŉļĶŘŢŏŲŎŜĹũŉĶŧŘŝūĶŞŧĹƢŎĹŜƢŧ .......................................................................... 3 

ŕŧœ 0 ŲşŉļŐƧłŠŧŲŚťşŧűŠŊŭŌŪŹűĶũŉķūźŎŴŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ....................... 0/ 

ŕŧœ 1 ŲşŉļŲőŎŕŧœœŧűŘųŊƢ ķŦźŎŊŢŎĶŧŘŌžŧļŧŎŌŪŹŚơŧĿƢŧ ..................................................... 01 

ŕŧœ 2 ŲşŉļŚžŧŉŦŏķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ŘŮŐŊŦŜŗŮ ųŉŗŜũōŪĶŧŘ ĶơŢşŘƢŧļ

ŌŦŹŜŵŐ &ŠŚơŢŴŎŌŪŹ' .................................................................................................................. 04 

ŕŧœ 3 ŲşŉļŚžŧŉŦŏķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļ ĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, Ųŏŏ Semi-Precast ............. 05 

ŕŧœ 4 ŲşŉļķƢŢŖŮŚĽžŧŎŜŎŲŘļļŧŎŴŎĶŧŘŌžŧļŧŎŲŊơŚťķŦźŎŊŢŎųŉŗŜũōŪŌŦŹŜŵŐ ........................... 07 

ŕŧœ 5 ŲşŉļķƢŢŖŮŚűŜŚŧŴŎĶŧŘŌžŧļŧŎŲŊơŚťķŦźŎŊŢŎųŉŗŜũōŪŌŦŹŜŵŐ .......................................... 1. 

ŕŧœ 6 ŲşŉļķƢŢŖŮŚĽžŧŎŜŎŲŘļļŧŎŴŎĶŧŘŌžŧļŧŎŲŊơŚťķŦźŎŊŢŎ ųŉŗŜũōŪ Semi-Precast ........... 1/ 

ŕŧœ 7 ŲşŉļķƢŢŖŮŚűŜŚŧŴŎĶŧŘŌžŧļŧŎŲŊơŚťķŦźŎŊŢŎ ųŉŗŜũōŪ Semi-Precast ........................... 10 

ŕŧœ /. ŲşŉļŲőŎŕŮŖũŲŌơļŲşŉļķƢŢŖŮŚűŐŘŪŗŏűŌŪŗŏĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ,ųŉŗŜũōŪ

ŌŦŹŜŵŐ ŲŚť ŜũōŪ Semi-Precast ............................................................................................... 11 

ŕŧœ // ŲşŉļŘŮŐŊŦŉļŧŎĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ Ĺ.ş.Ś.ŘŮŐŊŦŜŗŮ ........................................... 3/ 

ŕŧœ /0 ŲşŉļŘŮŐ 3D ĹŚŢļŘťŏŧŗŎźžŧ Ĺ.ş.Ś. ŘŮŐŊŦŜŗŮ .......................................................... 30 

ŕŧœ /1 ŲşŉļĹŚŢļŘťŏŧŗŎźžŧ Ĺ.ş.Ś. ŘŮŐŊŦŜŗŮ ..................................................................... 31 

ŕŧœ /2 ŲşŉļĶŧŘşžŧŘŜĽœŬźŎŌŪŹ ............................................................................................. 4. 

ŕŧœ /3 ŲşŉļĶŧŘűĽŧťşžŧŘŜĽŉũŎ ........................................................................................ 4. 

ŕŧœ /4 ŲşŉļĶŧŘŐŘŦŏœŬźŎŌŪŹ ................................................................................................ 4/ 

ŕŧœ /5 ŲşŉļĶŧŘķŭŉŉũŎ ...................................................................................................... 4/ 

ŕŧœ /6 ŲşŉļĶŧŘ By pass Ŏźžŧ ............................................................................................ 40 

ŕŧœ /7 ŲşŉļĶŧŘŗĶŗƢŧŗűşŧűķŸŖűķƢŧŊžŧŲŠŎơļŊŢĶ ............................................................... 40 

 



 

 

  

 
 

Ń 

ŕŧœ 0. ŲşŉļĶŧŘŊŘŜĽşŢŏŊžŧŲŠŎơļŘťŉŦŏűşŧűķŸŖ ............................................................. 41 

ŕŧœ 0/ ŲşŉļĶŧŘŊŢĶűşŧűķŸŖ ............................................................................................. 41 

ŕŧœ 00 ŲşŉļĶŧŘşĶŦŉŠŦŜűşŧűķŸŖ ........................................................................................ 42 

ŕŧœ 01 ŲşŉļĶŧŘűŌ Lean ĹŢŎĶŘŪŊ ................................................................................... 42 

ŕŧœ 02 ŲşŉļĶŧŘőŮĶűŠŚŸĶœŬźŎ ............................................................................................ 43 

ŕŧœ 03 ŲşŉļĶŧŘűŌĹŢŎĶŘŪŊœŬźŎ ........................................................................................ 43 

ŕŧœ 04 ŲşŉļĶŧŘűķƢŧŲŏŏőŎŦļ ........................................................................................... 44 

ŕŧœ 05 ŲşŉļĶŧŘűŌĹŢŎĶŘŪŊőŎŦļ ...................................................................................... 44 

ŕŧœ 06 ŲşŉļĶŧŘŘŬźŢŲŏŏŲŚťĹźžŧŗŦŎőŎŦļ ............................................................................. 45 

ŕŧœ 07 ŲşŉļĶŧŘŌžŧĹŜŧŖşťŢŧŉűŊŘŪŗŖŲŏŏŠŚơŢ.............................................................. 46 

ŕŧœ 1. ŲşŉļĶŧŘŐŘťĶŢŏŲŏŏŲŚťűşŘũŖűŠŚŸĶ ................................................................... 47 

ŕŧœ 1/ ŲşŉļĶŧŘűŌĹŢŎĶŘŪŊķŢļĿũźŎļŧŎ ............................................................................ 5. 

ŕŧœ 10 ŲşŉļĶŧŘķŦŉőũŜŠŎƢŧĿũźŎļŧŎ .................................................................................... 5/ 

ŕŧœ 11 ŲşŉļĶŧŘŘŬźŢŲŏŏŲŚťŗĶűķƢŧŌŪŹ Stock ...................................................................... 50 

ŕŧœ 12 ŲşŉļķŦźŎŊŢŎĶŧŘŊũŉŊŦźļĿũźŎşơŜŎşžŧűŘŸĽŘŮŐ ĶơŢşŘƢŧļųŉŗŜũōŪ Semi-Precast.................. 51 

ŕŧœ 13 ŲşŉļőŦļųĹŘļĶŧŘœŦŇŎŧœŬźŎŌŪŹűķŊűŝŘŞŅĶũĽœũűŝŞŉơŧŎŲŖơşŧŗ Ţ.ŲŖơşŧŗ .................. 52 

ŕŧœ 14 ŲşŉļőŦļųĹŘļĶŧŘĶơŢşŘƢŧļŘťŏŏŘťŏŧŗŎźžŧ űœŬŹŢŏŘŘűŌŧŐƧłŠŧŎźžŧŌơŜŖ ..................... 53 

 



 

 

 
 

 

ŏŌŌŪŹ / 

ŏŌŎžŧ  

 

ĹŜŧŖűŐƩŎŖŧŲŚťĹŜŧŖşžŧĹŦłķŢļŐƧłŠŧ 

ŴŎŕŧŜĶŧŘňƥŲķơļķŦŎķŢļōŭŘĶũĽĶơŢşŘƢŧļŐƧĽĽŭŏŦŎĹơŢŎķƢŧļşŮļ ŢŪĶŌŦźļŐŘťşŏŐƧłŠŧĽŧĶ

ŐƧĽĽŦŗŕŧŗŎŢĶŌŪŹŵŖơşŧŖŧŘŋĹŜŏĹŭŖŵŉƢ űĿơŎ ĶŧŘőŦŎőŜŎķŢļŘŧĹŧŎźžŧŖŦŎűĿŬźŢűœŚũļ ĶŧŘŐŘŦŏŊŦŜ 

ķŢļŢŦŊŘŧŉŢĶűŏŪźŗ ĶŧŘŐŘŦŏĹơŧŲŘļķŦźŎŊŹžŧ ĶŧŘűŐŚŪŹŗŎŲŐŚļŌŧļĶŧŘűŖŬŢļŲŚťşũŹļŌŪŹŵŖơşŧŖŧŘŋ

ĹŧŉĶŧŘňƥŚơŜļŠŎƢŧ ŀūŹļĽťĶŘťŌŏŲŚťşơļőŚŴŠƢŊƢŎŌŭŎĶŧŘŉžŧűŎũŎļŧŎŴŎōŭŘĶũĽĶơŢşŘƢŧļşŮļķūźŎ 

ĶžŧŵŘŚŉŚļ ŲŚťŌŪŹőơŧŎŖŧőŮƢŐŘťĶŢŏĶŧŘōŭŘĶũĽĶơŢşŘƢŧļŖŪŢŦŊŘŧĽžŧŎŜŎűœũŹŖķūźŎŌŭĶŐƙ ĽūļŊƢŢļŖŪĶŧŘ

ŐŘŦŏŊŦŜŴŎĶŧŘŉžŧűŎũŎōŭŘĶũĽųŉŗűœũŹŖķŪŉĹŜŧŖşŧŖŧŘŋ űœũŹŖőŚũŊŕŧœűœŬŹŢŊŢŏşŎŢļĹŜŧŖŊƢŢļĶŧŘ

ķŢļőŮƢŜơŧĽƢŧļ,ĶŧŘŠŧŘŮŐŲŏŏŜũōŪĶŧŘĶơŢşŘƢŧļŴŠŖơ,ŷ,ŋŮĶœŦŇŎŧŢŗơŧļŊơŢűŎŬŹŢļ,ŌžŧŴŠƢŴĿƢŘťŗťűŜŚŧşŦźŎ

ŴĿƢļŏŐŘťŖŧňŵŖơşŮļŲŚťŵŉƢĹŭňŕŧœ ŘŜŖŋūļĶŧŘĽŦŉŘťŏŏŏŘũŠŧŘųĹŘļĶŧŘŴŎōŭŘĶũĽĶơŢşŘƢŧļŢŗơŧļ

ŖŪŐŘťşũŌōũŕŧœ 

ŏŖĽ,ŢũŊŧűŚŪŗŎŵŌŗ ŉŪűŜŚƣŢŐűŖŎŊƥ şŧŗļŧŎōŭŘĶũĽŖŧŘŪŎ ŉžŧűŎũŎōŭŘĶũĽűĶŪŹŗŜĶŦŏ 

ļŧŎĶơŢşŘƢŧļŌŧļŎźžŧŌŦźļŴŎŌťűŚŲŚťŲŠŚơļŎźžŧŊơŧļ ŷ ųŉŗŉžŧűŎũŎōŭŘĶũĽĶŦŏĶŚŭơŖűŐƝŧŠŖŧŗ 

ŌŦźļŕŧĹűŢĶĿŎŲŚťŘŦŅ ĽŧĶĶŧŘşžŧŘŜĽŐƧłŠŧĶŧŘŉžŧűŎũŎļŧŎŲŚťķŦźŎŊŢŎĶơŢşŘƢŧļ ŴŎĶŚŭơŖļŧŎ

ŘťŏŏŐƝŢļĶŦŎŎźžŧŌơŜŖ ųŉŗűľœŧťŢŗơŧļŗũŹļ.ļŧŎĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ.ŀūŹļŏŘũŞŦŌŤ.ŘŦŏļŧŎŴŎ

ŚŦĶŞňťŎŪźĹơŢŎķƢŧļŖŧĶ ŖŪşŦŉşơŜŎŐŘťŖŧňŘƢŢŗŚť 3.-3. ķŢļŖŮŚĹơŧŴŎŲŊơŚťųĹŘļĶŧŘ 

&ŜũņŮŘ űŠŚŬŢļŠũŘŦł* 034.' ŐƧłŠŧŌŪŹœŏĹŬŢ ŗŦļķŧŉŐŘťşũŌōũŕŧœŴŎĶŧŘŜŧļŲőŎĶŧŘŐńũŏŦŊũļŧŎ

űĶũŉĶŧŘşŮłűŐŚơŧķūźŎ ŲŘļļŧŎŴŎōŭŘĶũĽĶơŢşŘƢŧļŚŉŚļŲŚťĹơŧŲŘļşŮļķūźŎ şơļőŚĶŘťŌŏĶŦŏŊƢŎŌŭŎ

ĶŧŘőŚũŊŌŪŹŖŧĶķūźŎ 

ųŉŗűŠŊŭŎŪźŌŧļ ŏŖĽ,ŢũŊŧűŚŪŗŎŵŌŗŤ ĽūļŐŘŦŏŐŘŭļőŚũŊŕŧœ ųŉŗűŘũŹŖĽŧĶĶŧŘŜŧļŲőŎ

ļŧŎĶơŢşŘƢŧļŌŪŹŖŪŐŘťşũŌōũŕŧœ ĶžŧŠŎŉűŐƝŧŠŖŧŗķŢļļŧŎ ĶžŧŠŎŉŏŌŏŧŌķŢļŏŭĹĹŚŊơŧļ ŷ 

ĶžŧŠŎŉŚžŧŉŦŏĶơŢŎ-ŠŚŦļķŢļĶũĽĶŘŘŖ,ĶžŧŠŎŉŘťŗťűŜŚŧűŘũŹŖŊƢŎŲŚťŲŚƢŜűşŘŸĽ,&ŐŘťűşŘũŅ,ŉžŧŘļ

ĿŦŗ*,0330' ŎžŧŖŧşŮơĶŧŘœũĽŧŘňŧŘŮŐŲŏŏĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧŌŪŹűŠŖŧťşŖ ųŉŗĶŧŘ

ŜũűĹŘŧťŠƥşŧűŠŊŭķŢļŐƧłŠŧŉƢŜŗőŦļĶƢŧļŐŚŧ,&Cause.&,Effect,Diagram) űŘŪŗļĹŜŧŖşžŧĹŦłķŢļ

şŧűŠŊŭŐƧłŠŧŉƢŜŗŲőŎŕŮŖũ œŧűŘųŊ,(Pareto,Diagram),ŝūĶŞŧşŧűŠŊŭĹŜŧŖşŮłűşŪŗŊơŧļ ŷ,ŉƢŜŗ

ĹŜŧŖşŮłűşŪŗ 5 ŐŘťĶŧŘ &7 Waste) ŠŧŜũōŪĶŧŘŐŘŦŏŐŘŭļŲĶƢŵķ űœŬŹŢŚŉķŦźŎŊŢŎŌŪŹŀźžŧŀƢŢŎ ŠŘŬŢŵŖơŖŪ

ĹŜŧŖĽžŧűŐƩŎŴĿƢűŐƩŎŲŎŜŌŧļŴŎĶŧŘŐŘŦŏŐŘŭļĹŭňŕŧœļŧŎ,ŉŦļŎŦźŎőŮƢŝūĶŞŧŵŉƢűĶŸŏŘŜŏŘŜŖķƢŢŖŮŚ



 

 

  

 
 

2 

Ŋơŧļ,ŷ ŖŧŜũűĹŘŧťŠƥŲŚťŠŧŲŎŜŌŧļŘơŜŖĶŦŏ ŏŖĽ,ŢũŊŧűŚŪŗŎŵŌŗ ŉŪűŜŚƣŢŐűŖŎŊƥ ŴŎĶŧŘŠŧŘŮŐŲŏŏ

ĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ŌŪŹűŠŖŧťşŖŴŎşŕŧœœŬźŎŌŪŹĶơŢşŘƢŧļķŢļųĹŘļĶŧŘŎŦźŎ ŷ űœŬŹŢ

űœũŹŖőŚũŊŕŧœŴŎĶŧŘŉžŧűŎũŎļŧŎ ŢŦŎŎžŧŵŐşŮơĶŧŘŝūĶŞŧĹƢŎĹŜƢŧŉƢŜŗŊŎűŢļľŏŦŏŎŪź 

 

ŜŦŊŋŭŐŘťşļĹƥķŢļĶŧŘŜũĽŦŗ 

/, ŝūĶŞŧűŐŘŪŗŏűŌŪŗŏķŦźŎŊŢŎ,ĶŧŘĶơŢşŘƢŧļųŉŗŜũōŪŌŦŹŜŵŐ,&ŠŚơŢŴŎŌŪŹ' ŲŚť ĶơŢşŘƢŧļųŉŗ

ŜũōŪ Semi-Precast &ĶūŹļşžŧűŘŸĽŘŮŐ' 

0, ŝūĶŞŧűŐŘŪŗŏűŌŪŗŏŘťŗťűŜŚŧ ųŉŗŜũōŪĶơŢşŘƢŧļŌŦźļ 0 ŘŮŐŲŏŏ 

1, ŝūĶŞŧűŐŘŪŗŏűŌŪŗŏŲŘļļŧŎŌŪŹŴĿƢ ųŉŗŜũōŪĶơŢşŘƢŧļŌŦźļ 0 ŘŮŐŲŏŏ 

2, ŝūĶŞŧűŐŘŪŗŏűŌŪŗŏŘŧĹŧĶơŢşŘƢŧļ ųŉŗŜũōŪĶơŢşŘƢŧļŌŦźļ 0 ŘŮŐŲŏŏ 

 

şŖŖŊũŅŧŎŲŚťĶŘŢŏŲŎŜĹũŉŴŎĶŧŘŜũĽŦŗ 

ĶŧŘűœũŹŖőŚũŊŕŧœĶŧŘŌžŧļŧŎĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ųŉŗŎžŧŠŚŦĶĶŧŘŌŧļŜũĿŧĶŧŘŖŧ

ŐŘŦŏŴĿƢŲŌŎĶŧŘŌžŧļŧŎŴŎŘŮŐŲŏŏűŉũŖ ŎžŧŘťŏŏ Precast ŖŧŐŘŦŏŴĿƢŴŎŘŮŐŲŏŏ Semi-Precast 

ĽťŌžŧŴŠƢŚŉĹŜŧŖşŮłűşŪŗ ŚŉŊƢŎŌŭŎĶŧŘŌžŧļŧŎųŉŗŗŦļĹļşŘƢŧļĹŜŧŖœūļœŢŴĽŴŠƢŲĶơőŮƢŜơŧĽƢŧļşơļőŚ

ŴŠƢőŚŐŘťĶŢŏĶŧŘŌŧļōŭŘĶũĽŌŪŹŉŪķūźŎķŢļŠŎơŜŗļŧŎŲŚťŢļĹƥĶŘ 

 

ķŢŏűķŊĶŧŘŜũĽŦŗ 

ĶŧŘŜũĽŦŗŎŪźűŐƩŎĶŧŘŝūĶŞŧĶŧŘĶơŢşŘƢŧļ ųŉŗŜũōŪŌŦŹŜŵŐŲŚťĶŧŘĶơŢşŘƢŧļ ųŉŗŜũōŪ 

Semi-Precast ŴŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶķŢļ,ŏŖĽ,ŢũŊŧűŚŪŗŎŵŌŗ

ŉŪűŜŚƣŢŐűŖŎŊƥ 0 ųĹŘļĶŧŘ ĹŬŢ ųĹŘļĶŧŘœŦŇŎŧœŬźŎŌŪŹűķŊűŝŘŞŅĶũĽœũűŝŞŉơŧŎŲŖơşŧŗŲŚť

ųĹŘļĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧűœŬŹŢŏŘŘűŌŧŐƧłŠŧŎźžŧŌơŜŖĿŭŖĿŎŲŖơŔƝŧŠŚŜļ Ľ,űĿŪŗļŘŧŗ ųŉŗŖŪ

ķŢŏűķŊŉŦļŎŪź 

 /, ŝūĶŞŧķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧķŢļ ŏŖĽ,ŢũŊŧűŚŪŗŎŵŌŗ ŉŪűŜŚƣŢŐűŖŎŊƥ 

0, ŝūĶŞŧŐƧłŠŧşŧűŠŊŭĹŜŧŖşŮłűşŪŗŊơŧļ ŷ ŴŎķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļļŧŎĹŚŢļŘťŏŧŗŎźžŧ

ųŉŗŴĿƢŲőŎŕŮŖũ C&E &őŦļĶƢŧļŐŚŧ' ŲŚťĹŜŧŖşŮłűşŪŗ 5 ŐŘťĶŧŘ (7 waste) 

3. ŲŎŜŌŧļŲĶƢŵķŐŘŦŏŐŘŭļ ķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶ

ųŉŗŎžŧŘťŏŏ Precast ŖŧŐŘŦŏŴĿƢŴŎŘŮŐŲŏŏ Semi-Precast 

4. ĶŧŘűŐŘŪŗŏűŌŪŗŏ őŚĶŧŘŲĶƢŵķŐŘŦŏŐŘŭļ ķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ

ĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶųŉŗŘŮŐŲŏŏŜũōŪĶơŢşŘƢŧļŌŦŹŜŵŐŲŚťŜũōŪ Semi-Precast 
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ŐŘťųŗĿŎƥŌŪŹĹŧŉŜơŧĽťŵŉƢŘŦŏ 

/, ŵŉƢŜũōŪĶŧŘ ķŦźŎŊŢŎĶŧŘŌžŧļŧŎŲŚťŲŎŜŌŧļĶŧŘŐŘŦŏŐŘŭļļŧŎ ĹŚŢļŘťŏŧŗŎźžŧ

ĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶ űœŬŹŢűœũŹŖőŚũŊŕŧœ ŚŉĹŜŧŖşŮłűşŪŗ ŴŎķŦźŎŊŢŎŊơŧļ ŷ ķŢļ ŏŖĽ,ŢũŊŧűŚŪŗŎ

ŵŌŗ ŉŪűŜŚƣŢŐűŖŎŊƥ 

0, ŖŪĹŜŧŖŘŮƢĹŜŧŖűķƢŧŴĽŴŎŜũōŪĶŧŘ ŠŚŦĶĶŧŘŴŎŲŊơŚťŜũōŪĶŧŘĶơŢşŘƢŧļ şŧŖŧŘŋűœũŹŖ

ŐŘťşũŌōũŕŧœŲŚťŴĿƢŐŘťųŗĿŎƥĽŧĶŌŘŦœŗŧĶŘĶŧŘőŚũŊŊơŧļ ŷ ŢŗơŧļĹŭƢŖĹơŧ 

1, ŲŎŜŌŧļŴŎļŧŎŜũĽŦŗŎŪź ŌžŧŴŠƢşŧŖŧŘŋşŘŭŐķƢŢŉŪŲŚťķƢŢűşŪŗ ķŢļŲŊơŚťŜũōŪĶŧŘĶơŢşŘƢŧļ

ŵŉƢĿơŜŗŴŠƢőŮƢŌŪŹşŎŴĽşŧŖŧŘŋŎžŧŠŚŦĶĶŧŘŲŚťķƢŢŖŮŚ ŵŐŐŘťŗŭĶŊƥŴĿƢŴŎĶŧŘŐŘŦŏŐŘŭļļŧŎĶơŢşŘƢŧļ

ĹŚŢļŘťŏŧŗŎźžŧŲŚťļŧŎŢŬŹŎ ŷ űœŬŹŢűœũŹŖőŚũŊŕŧœ ŚŉŊƢŎŌŭŎĶŧŘőŚũŊŲŚťŘťŗťűŜŚŧ 



 

 

 
 

 

ŏŌŌŪŹ 0 

űŢĶşŧŘŲŚťļŧŎŜũĽŦŗŌŪŹűĶŪŹŗŜķƢŢļ  

 

ŴŎŗŭĹŐƧĽĽŭŏŦŎļŧŎĶơŢşŘƢŧļűŐƩŎļŧŎŌŪŹŖŪĶŧŘŲķơļķŦŎŌŧļŊŚŧŉŌŪŹĹơŢŎķƢŧļşŮļŖŧĶ ŉŦļŎŦźŎ 

ĶŧŘĶơŢşŘƢŧļŘŮŐŲŏŏűŉũŖ.ŷ.ĽūļŵŖơŊŢŏşŎŢļŉƢŧŎőŚŐŘťĶŢŏĶŧŘ.ŌžŧŴŠƢŊƢŢļĹũŉĹƢŎœŦŇŎŧŘťŏŏ 

ĶŧŘĶơŢşŘƢŧļŴŠŖơ.ŷ.ŌŪŹŊŢŏşŎŢļŌŦźļŴŎŉƢŧŎŘŧĹŧŌŪŹŊŹžŧŚļ.ĹŭňŕŧœŌŪŹŉŪķūźŎ.ŘťŗťűŜŚŧŴŎĶŧŘ

ĶơŢşŘƢŧļşŦźŎŚļ.ŀūŹļŴŎļŧŎĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶ.ųŉŗŘťŏŏĶơŢşŘƢŧļ

Ųŏŏ.Semi-precast.ŲŚť.Precast ŵŉƢŎžŧŖŧœŦŇŎŧ ŐŘŦŏŐŘŭļ.űŐŘŪŗŏűŌŪŗŏĶŦŏĶŧŘĶơŢşŘƢŧļųŉŗŜũōŪ

ĶơŢşŘƢŧļŌŦŹŜŵŐ 
 

ĹŜŧŖŠŖŧŗŘťŏŏ Precast ŲŚť Semi-Precast 

ĹžŧŜơŧ Precast ŖŧĽŧĶ Pre + Cast ųŉŗ Pre ŲŐŚŜơŧ ĶơŢŎ şơŜŎĹžŧŜơŧ Cast ŲŐŚŜơŧ

ĶŧŘŠŚơŢŠŘŬŢĶŧŘűŌŴŎŲŏŏ ĹžŧŜơŧ Semi ŲŐŚŜơŧ ĶūŹļ űŖŬŹŢŎžŧŖŧŘŜŖĶŦŎ Semi-Precast ŠŖŧŗŋūļ 

űŐƩŎĶŧŘŠŚơŢŠŘŬŢűŌŴŎŲŏŏŏŧļşơŜŎ ĶơŢŎĶŧŘŎžŧŵŐŴĿƢļŧŎŠŘŬŢĶơŢŎĶŧŘŐŘťĶŢŏ ŴŎļŧŎ

ĶơŢşŘƢŧļĹžŧŜơŧ Precast űŘŪŗĶŢŪĶŢŗơŧļŜơŧĿũźŎşơŜŎųĹŘļşŘƢŧļĹŢŎĶŘŪŊşžŧűŘŸĽŘŮŐ ŀūŹļŲŊơŚťĿũźŎşơŜŎ

ĶŸĽťŵŉƢŘŦŏĶŧŘŢŢĶŲŏŏ.ŴŠƢŖŪĹŜŧŖŲķŸļŲŘļŊŧŖŠŚŦĶŜũŝŜĶŘŘŖ ŎũŗŖŴŎļŧŎĶơŢşŘƢŧļŌŪŹŴĿƢŘŮŐŲŏŏ

ŠŘŬŢĿũźŎşơŜŎŌŪŹŀźžŧ ŷ ĶŦŎ 

ŢŪĶŌŦźļŴŎşŕŧŜťŐƧĽĽŭŏŦŎŐƧłŠŧĶŧŘķŧŉŲĹŚŎŲŘļļŧŎŴŎōŭŘĶũĽĶơŢşŘƢŧļ.Řťŏŏ.Precast

ŲŚť Semi-Precast.ĿũźŎşơŜŎşžŧűŘŸĽŘŮŐĽūļŋŮĶŎžŧŖŧŴĿƢĹơŢŎķƢŧļŖŧĶ.űœŬŹŢŚŉĹơŧŴĿƢĽơŧŗŴŎĶŧŘ

ĶơŢşŘƢŧļ űœũŹŖĹŜŧŖŘŜŉűŘŸŜŴŎĶŧŘĶơŢşŘƢŧļ.ĹŭňŕŧœķŢļŧŎŌŪŹŵŉƢŖŪŖŧŊŘŅŧŎ 

ļŧŎŜũĽŦŗŌŪŹűĶŪŹŗŜķƢŢļŲŚťŌřŞŃŪŊơŧļ.ŷ ŌŪŹŵŉƢŎžŧŖŧűŐƩŎŲŎŜĹũŉŲŚťŐŘťŗŭĶŊƥŴĿƢűŐƩŎ

ŲŎŜŌŧļŴŎĶŧŘŜũĽŦŗĶŧŘűœũŹŖőŚũŊŕŧœĶŧŘŌžŧļŧŎĹŚŢļŘťŏŧŗŎźžŧĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶ 

/, ĶŧŘűœũŹŖőŚũŊŕŧœ (Productivity) 

2. ĹŜŧŖşŮłűşŪŗ 5 ŐŘťĶŧŘ (7 waste) 

3. őŦļĶƢŧļŐŚŧ (Cause & Effect Diagram) 

4. ŲőŎŕŮŖũœŧűŘųŊ (Pareto Diagram) 

5. ļŧŎŜũĽŦŗŌŪŹűĶŪŹŗŜķƢŢļ 
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ĶŘŢŏŲŎŜĹũŉĶŧŘŜũĽŦŗ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ŕŧœ / ŲşŉļĶŘŢŏŲŎŜĹũŉĶŧŘŝūĶŞŧĹƢŎĹŜƢŧ 

űŐŘŪŗŏűŌŪŗŏőŚĶŧŘŉžŧűŎũŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĶơŢŎĶŧŘŐŘŦŏŐŘŭļ &ŜũōŪĶŧŘĶơŢşŘƢŧļŌŦŹŜŵŐ' 

ŲŚťŠŚŦļĶŧŘŐŘŦŏŐŘŭļ &ŜũōŪĶŧŘĶơŢşŘƢŧļŲŏŏ Semi-Precast' 

ŝūĶŞŧķƢŢŖŮŚűŏŬźŢļŊƢŎ ĹŚŢļŘťŏŧŗŎźžŧ* ŌřŞŃŪŲŚťļŧŎŜũĽŦŗŌŪŹűĶŪŹŗŜķƢŢļ 

ķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ,  

ķŢļ ŏŖĽ, ŢũŊŧűŚŪŗŎŵŌŗ ŉŪűŜŚƣŢŐűŖŎŊƥ 

ŜũōŪĶŧŘĶơŢşŘƢŧļŌŦŹŜŵŐ &ŠŚơŢŴŎŌŪŹ' 

- ļŧŎşžŧŘŜĽ 

- ļŧŎŐŘŦŏœŬźŎŌŪŹ 

- ļŧŎŊŢĶűşŧűķŸŖ 

- ļŧŎ Bypass ŎźžŧŲŚťĶŦźŎŎźžŧ 

- ļŧŎķŭŉŉũŎŲŚťŊŦŉűşŧűķŸŖ 

- ļŧŎűķƢŧŲŏŏŲŚťŚļűŠŚŸĶœŬźŎ 

- ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļœŬźŎ 

- ļŧŎűķƢŧŲŏŏŲŚťŚļűŠŚŸĶőŎŦļ 

- ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļőŎŦļ 

- ļŧŎŘŬźŢŲŏŏ* ĹźžŧŗŦŎ 

- ļŧŎűĶŸŏĹŜŧŖűŘŪŗŏŘƢŢŗ Repair 

- ļŧŎŏơŖĹŢŎĶŘŪŊ 

ŜũűĹŘŧťŠƥŐƧłŠŧŴŎķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļ 

ĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ųŉŗŴĿƢŌřŞŃŪŌŪŹűĶŪŹŗŜķƢŢļ 

- ĶŧŘűœũŹŖőŚũŊŕŧœ 

- ĹŜŧŖşŮłűşŪŗ 5 ŐŘťĶŧŘ 

- őŦļĶƢŧļŐŚŧ 

- ŲőŎŕŮŖũœŧűŘųŊ 

- ŌřŞŃŪ ŢŬŹŎ ŷ  

ŘťŏŭŲŎŜŌŧļœŦŇŎŧ ĶŧŘŐŘŦŏŐŘŭļķŦźŎŊŢŎŲŚť

ŘŮŐŲŏŏŜũōŪĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ,

ųŉŗŴĿƢŠŚŦĶŜũĿŧĶŧŘ 

şŘŭŐőŚĶŧŘŜũĽŦŗ 

- ŐƧłŠŧŉƢŧŎķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļ* ŲŘļļŧŎ* űŜŚŧŲŚťĹơŧŴĿƢĽơŧŗŴŎŲŊơŚťŘŮŐŲŏŏŜũōŪĶŧŘĶơŢşŘƢŧļ 

- ķƢŢŉŪ-ķƢŢĽžŧĶŦŉ ŴŎŲŊơŚťŘŮŐŲŏŏŜũōŪĶŧŘĶơŢşŘƢŧļ 

 

ŎžŧŲŎŜŌŧļŌŪŹŵŉƢŖŧŐŘťŗŭĶŊƥ ŉžŧűŎũŎĶŧŘ

ŐŘŦŏŐŘŭļ ŜũōŪĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, 
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ĶŧŘűœũŹŖőŚũŊŕŧœ &Productivity' 

ĶŧŘűœũŹŖőŚũŊŕŧœ ųŉŗŌŦŹŜŵŐŠŖŧŗŋūļ ĶŧŘŐŘŦŏŐŘŭļŐŘťşũŌōũŕŧœŌŧļĶŧŘőŚũŊűœŬŹŢŴŠƢ

őŚőŚũŊŖŪŐŘũŖŧň ŠŘŬŢŖŮŚĹơŧűœũŹŖşŮļķūźŎ ųŉŗĹžŧŎūļŋūļĶŧŘŴĿƢĹŜŧŖĶƢŧŜŠŎƢŧŌŧļŜũŌŗŧŝŧşŊŘƥŲŚť

űŌĹųŎųŚŗŪ ŴŎĶŧŘŐŘŦŏŐŘŭļĹŭňŕŧœ ŐƧĽĽŦŗĶŧŘőŚũŊ ŵŉƢŲĶơ ŜŦŊŋŭŉũŏ ŢŭŐĶŘňƥĶŧŘőŚũŊ ŊŚŢŉĽŎ

ŏŭĹŚŧĶŘŌŪŹŖŪşơŜŎŘơŜŖŴŎĶŧŘőŚũŊ &şŋŧŏŦŎűœũŹŖőŚőŚũŊŲŠơļĿŧŊũ' 

ĶŧŘűœũŹŖőŚũŊŕŧœ &Productivity' űŐƩŎŉŦĿŎŪĿŪźŜŦŉŋūļĹŜŧŖŖŪŐŘťşũŌōũŕŧĹŴŎĶŘťŏŜŎĶŧŘ

őŚũŊŴŎŘŮŐŲŏŏķŢļőŚőŚũŊŌŪŹŵŉƢŊơŢĶŧŘŴĿƢŌŘŦœŗŧĶŘŊơŧļ ŷ ķŢļŢļĹƥĶŧŘ 

ĶŧŘŜŦŉĶŧŘűœũŹŖőŚũŊŕŧœ 

ĶŧŘűœũŹŖőŚũŊŕŧœ 0 
őŚũŊŕŦňņƥŠŘŬŢőŚőŚũŊŌŪŹŵŉƢ /

ŌŘŦœŗŧĶŘŌŪŹŴĿƢŴŎĶŧŘőŚũŊ )
   

 

ĹŜŧŖşžŧĹŦłķŢļĶŧŘűœũŹŖőŚőŚũŊ ĶŧŘűœũŹŖőŚőŚũŊűŐƩŎşũŹļŌŪŹŌŭĶĹŎŴŎŢļĹƥĶŧŘŊƢŢļ

œŗŧŗŧŖŌžŧ ŴŠƢĶŧŘőŚũŊķŢļŢļĹƥĶŧŘŉžŧűŎũŎŵŐŵŉƢŢŗơŧļŖŪŐŘťşũŌōũŕŧœ űœŘŧťŌŘŦœŗŧĶŘŊơŧļ ŷ

ŎŦŏŜŦŎĽťķŧŉŲĹŚŎŚļŠŘŬŢŚŉŎƢŢŗŚļŵŐŌŭĶŜŦŎ ŉŦļŎŦźŎŢļĹƥĶŘĽūļŊƢŢļœŗŧŗŧŖŠŧŜũōŪĶŧŘűœũŹŖ

őŚőŚũŊŴŎŌŭĶŜũŋŪŌŧļ űœŬŹŢŌŪŹĽťŴĿƢŌŘŦœŗŧĶŘŌŪŹŖŪŢŗŮơŢŗơŧļĽžŧĶŦŉŴŠƢűĶũŉŐŘťşũŌōũŕŧœşŮļşŭŉŴŎĶŧŘŌŪŹ

ĽťŌžŧŴŠƢĶŧŘőŚũŊşũŎĹƢŧœŢĶŦŏĹŜŧŖŊƢŢļĶŧŘķŢļŚŮĶĹƢŧ ųŉŗœŗŧŗŧŖŴŠƢűĶũŉĶŧŘşŮłűşŪŗŎƢŢŗ

ŌŪŹşŭŉŠŘŬŢŵŖơŖŪĶŧŘşŮłűşŪŗŴŉ ŷ űŚŗŴŎĶŘťŏŜŎĶŧŘőŚũŊ ŀūŹļĶŸĽťűŐƩŎĶŧŘŐŘťŠŗŦŉŌŘŦœŗŧĶŘŌŪŹŖŪ

ŴŠƢŵŉƢŴĿƢŢŗơŧļĹŭƢŖĹơŧ ĹŜŧŖşžŧĹŦłķŢļĶŧŘűœũŹŖőŚőŚũŊ ĹŬŢ ĿơŜŗŴŠƢĹŎļŧŎŵŉƢŖŪşơŜŎŘơŜŖŴŎĶŧŘ

ŐŘŦŏŐŘŭļŜũōŪĶŧŘŌžŧļŧŎķŢļŊŎűŢļŠŘŬŢķŢļŠŎơŜŗļŧŎķŢļŊŎ ĿơŜŗŴŠƢŖŪĶŧŘŎžŧűŌĹųŎųŚŗŪŴŠŖơ ŷ 

űķƢŧŖŧşŮơĶŘťŏŜŎĶŧŘőŚũŊ ĿơŜŗŴŠƢŖŪĶŧŘœŦŇŎŧŲŚťŌŦĶŞťŴŎĶŧŘŐńũŏŦŊũļŧŎŴŠƢŉŪķūźŎ ĿơŜŗŴŠƢŚŮĶĹƢŧ

ŵŉƢŴĿƢşũŎĹƢŧŌŪŹŖŪĹŭňŕŧœŲŚťŘŧĹŧŋŮĶ ĿơŜŗŴŠƢĹŎļŧŎŖŪĹŭňŕŧœĿŪŜũŊŌŪŹŉŪķūźŎ ĿơŜŗŴŠƢŢļĹƥĶŘşŧŖŧŘŋ

ŲķơļķŦŎĶŦŏĹŮơŲķơļŴŎŉƢŧŎĹŭňŕŧœŲŚťŏŘũĶŧŘ ĿơŜŗŌžŧŴŠƢŚŉŊƢŎŌŭŎŴŎĶŧŘőŚũŊşũŎĹƢŧŠŘŬŢŏŘũĶŧŘ

ŉŦļŎŦźŎ ĶŧŘűœũŹŖőŚőŚũŊĽūļŖŪĹŜŧŖşžŧĹŦłŊơŢŢļĹƥĶŘŴŎĶŧŘĿơŜŗŚŉŊƢŎŌŭŎĶŧŘőŚũŊ ŌžŧŴŠƢşũŎĹƢŧŌŪŹ

őŚũŊŵŉƢŴĿƢŌŘŦœŗŧĶŘŢŗơŧļĹŭƢŖĹơŧ ŚŉĶŧŘşŮłűşŪŗŊơŧļ ŷ ŴŎĶŘťŏŜŎĶŧŘőŚũŊ ŢŪĶŌŦźļĿơŜŗŴŠƢĹŎļŧŎ

ŖŪŌŦŝŎĹŊũŌŪŹŉŪŴŎĶŧŘŌžŧļŧŎ űŐƩŎĶŧŘűœũŹŖķŜŦłŲŚťĶžŧŚŦļŴĽŴŎĶŧŘŌžŧļŧŎ űœŘŧťĹŎļŧŎŵŉƢŖŪ 

şơŜŎŘơŜŖŴŎĶŧŘŌžŧļŧŎ ŖŪĶŧŘűŘŪŗŎŘŮƢŴŎĶŧŘŴĿƢűŌĹųŎųŚŗŪŴŠŖơ ŷ űŐƩŎĶŧŘűœũŹŖŌŦĶŞťŴŎĶŧŘŌžŧļŧŎ

ŲŚťŗŦļűŐƩŎĶŧŘœŦŇŎŧŴŠƢĹŎļŧŎŖŪĹŜŧŖŘŮƢĹŜŧŖşŧŖŧŘŋĹŜŧŖĿžŧŎŧłŴŎŠŎƢŧŌŪŹķŢļűķŧ ŀūŹļőŚŉŪĶŸ

ĽťŊĶŢŗŮơĶŦŏŢļĹƥĶŧŘŎŦŹŎűŢļ 
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ĹŜŧŖĽžŧűŐƩŎűŠŊŭőŚķŢļĶŧŘűœũŹŖőŚũŊŕŧœ 

1. ŌŘŦœŗŧĶŘĽžŧĶŦŉ ĶŧŘűœũŹŖőŚőŚũŊűŐƩŎűĹŘŬŹŢļŖŬŢŌŪŹŌžŧŴŠƢűŘŧŴĿƢŐŘťųŗĿŎƥĽŧĶ

ŌŘŦœŗŧĶŘŌŪŹŖŪŢŗŮơŢŗơŧļĽžŧĶŦŉ ŲŚťŎŦŏŜŦŎĽťŎƢŢŗŚļŴŠƢűĶũŉŐŘťųŗĿŎƥşŮļşŭŉŲŚťşŮłűşŪŗŎƢŢŗŌŪŹşŭŉ 

2. ĶŧŘűœũŹŖőŚőŚũŊűŐƩŎűĹŘŬŹŢļĿơŜŗŴŎĶŧŘŜŧļŲőŎŌŦźļŴŎŐƧĽĽŭŏŦŎŴŎŢŎŧĹŊ űĿơŎ

ĶŧŘĶžŧŠŎŉőŚũŊőŚŴŎşŦŉşơŜŎŌŪŹűŠŖŧťşŖĶŦŏĹŜŧŖŊƢŢļĶŧŘ űœŬŹŢŵŖơŴŠƢűĶũŉşơŜŎűĶũŎ ŀūŹļŋŬŢűŐƩŎ

ĹŜŧŖşŮłűŐŚơŧķŢļŌŘŦœŗŧĶŘ 

3. ĶŧŘŲķơļķŦŎşŮļķūźŎ ŠŎơŜŗļŧŎŠŘŬŢŏŘũŞŦŌŊơŧļ ŷ ĽťŢŗŮơŘŢŉŵŉƢŊƢŢļŖŪĶŧŘŐŘŦŏŐŘŭļ

ŊŦŜűŢļŢŗŮơűşŖŢ ĶŧŘűœũŹŖőŚőŚũŊĶŸűŐƩŎŲŎŜŌŧļŴŎĶŧŘŐŘŦŏŐŘŭļŐŘťşũŌōũŕŧœ Ĺŭňŕŧœ ŚŉŊƢŎŌŭŎ

űœŬŹŢŲķơļķŦŎĶŦŏŘŧŗŵŉƢŢŬŹŎ ŷ ŵŉƢ 

 

ŲőŎőŦļœŧűŘųŊ (Pareto Diagram) 

ŲőŎőŦļœŧűŘųŊ ĹŬŢ ŲőŎŕŧœŌŪŹŴĿƢşžŧŠŘŦŏŊŘŜĽşŢŏŐƧłŠŧŊơŧļ ŷ ŌŪŹűĶũŉķūźŎŴŎşŋŧŎŌŪŹ

ŌžŧļŧŎűĿơŎ ŐŘũŖŧňļŧŎ ĹŭňŕŧœļŧŎ ķƢŢŏĶœŘơŢļ ĹžŧŘƢŢļűŘŪŗŎ ŢŭŏŦŊũűŠŊŭ űŐƩŎŊƢŎ űœŬŹŢŉŮŜơŧ

ŐƧłŠŧŴŉűŐƩŎŐƧłŠŧŌŪŹşžŧĹŦłŌŪŹşŭŉ ŲŚťŐƧłŠŧŴŉűŐƩŎŐƧłŠŧŘŢļŚļŵŐŊŧŖŚžŧŉŦŏ ųŉŗŎžŧŐƧłŠŧ

ŠŘŬŢşŧűŠŊŭűŠŚơŧŎŦźŎŖŧĽŦŉŠŖŜŉŠŖŮơ ŠŘŬŢŲŏơļŲŗĶŊŧŖŐŘťűŕŌ ŲŚƢŜűŘŪŗļŚžŧŉŦŏĹŜŧŖşžŧĹŦłĽŧĶ

ŖŧĶŵŐŠŧŎƢŢŗ ųŉŗĶŧŘŲşŉļķŎŧŉĹŜŧŖşžŧĹŦłŖŧĶ-ŎƢŢŗ ŉƢŜŗĶŘŧŔŲŚťŲşŉļĹơŧşťşŖŉƢŜŗ

ĶŘŧŔűşƢŎ 

ŐŘťųŗĿŎƥķŢļŲőŎőŦļœŧűŘųŊ 

 /, űœŬŹŢŲşŉļŴŠƢűŠŸŎŋūļŚžŧŉŦŏĹŜŧŖşžŧĹŦłķŢļŐƧłŠŧŊơŧļ ŷ ŜơŧŖŪŖŧĶŠŘŬŢŎƢŢŗ

űœŪŗļŴŉ űœŬŹŢĶŧŘűŚŬŢĶŲĶƢŐƧłŠŧĶơŢŎ-ŠŚŦļ 

 0, űœŬŹŢŲşŉļŴŠƢűŠŸŎŜơŧŲŊơŚťŐƧłŠŧŖŪŢŦŊŘŧşơŜŎűŌơŧŴŉ űŖŬŹŢűŐŘŪŗŏűŌŪŗŏĶŦŎŌŦźļŠŖŉ 
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ĹŜŧŖşŮłűşŪŗ 5 ŐŘťĶŧŘ  &5 WASTES' 

ŴŎĶŘťŏŜŎĶŧŘőŚũŊŖŦĶĽťœŏŜơŧŖŪĹŜŧŖşŮłűşŪŗŊơŧļ ŷ ŲŒļŢŗŮơŵŖơŖŧĶĶŸŎƢŢŗ ŀūŹļűŐƩŎ

űŠŊŭŴŠƢŐŘťşũŌōũŕŧœŲŚťŐŘťşũŌōũőŚķŢļĶŘťŏŜŎĶŧŘŊŹžŧĶŜơŧŌŪŹĹŜŘĽťűŐƩŎ űĿơŎ ŴĿƢűŜŚŧŎŧŎŴŎ

ĶŧŘőŚũŊ şũŎĹƢŧĹŭňŕŧœŊŹžŧ,ŊƢŎŌŭŎşŮļ,ŉŦļŎŦźŎĽūļŖŪŲŎŜĹũŉűœŬŹŢœŗŧŗŧŖĽťŚŉĹŜŧŖşŮłűşŪŗűŠŚơŧŎŪź

űĶũŉķūźŎŖŧĶŖŧŗ ŲŎŜĹũŉŠŎūŹļŌŪŹĹũŉĹƢŎųŉŗ.Mr.Shigeo.Shingo.ŲŚť Mr.Taiichi.Ohno ĹŬŢ.ŘťŏŏĶŧŘ

őŚũŊŲŏŏųŊųŗŊƢŧ (Toyota production system) 

/, ĹŜŧŖşŮłűşŪŗűŎŬŹŢļĽŧĶĶŧŘőŚũŊŖŧĶűĶũŎŵŐ (Overproduction) 

ĶŧŘőŚũŊşũŎĹƢŧŐŘũŖŧňŖŧĶűĶũŎĹŜŧŖŊƢŢļĶŧŘĶŧŘŴĿƢļŧŎŴŎķňťŎŦźŎ ŠŘŬŢőŚũŊŵŜƢ

ŚơŜļŠŎƢŧűŐƩŎűŜŚŧŎŧŎ ŖŧĽŧĶŲŎŜĹŜŧŖĹũŉűŉũŖŌŪŹŜơŧŲŊơŚťķŦźŎŊŢŎĽťŊƢŢļőŚũŊļŧŎŢŢĶŖŧŴŠƢŖŧĶ

ŌŪŹşŭŉűŌơŧŌŪŹĽťŌžŧŵŉƢ űœŬŹŢŴŠƢűĶũŉŊƢŎŌŭŎŊơŢŠŎơŜŗŊŹžŧşŭŉŴŎŲŊơŚťĹŘŦźļųŉŗŵŖơŵŉƢĹžŧŎūļŋūļŜơŧĽťŌžŧŴŠƢŖŪ

ļŧŎŘťŠŜơŧļŌžŧ (Work in process, WIP) ŴŎĶŘťŏŜŎĶŧŘűŐƩŎĽžŧŎŜŎŖŧĶŲŚťŌžŧŴŠƢĶŘťŏŜŎĶŧŘ

őŚũŊķŧŉĹŜŧŖŗŬŉŠŗŭơŎ 

2. ĹŜŧŖşŮłűşŪŗűŎŬŹŢļĽŧĶĶŧŘűĶŸŏŜŦşŉŭĹļĹŚŦļ (Inventory) 

ĶŧŘŀŬźŢŜŦşŉŭĹŘŧŜŚťŖŧĶ ŷ űœŬŹŢűŐƩŎŐŘťĶŦŎŜơŧĽťŖŪŜŦşŉŭşžŧŠŘŦŏőŚũŊŊŚŢŉűŜŚŧŠŘŬŢ

űœŬŹŢŴŠƢŵŉƢşơŜŎŚŉĽŧĶĶŧŘşŦŹļŀŬźŢ ĽťşơļőŚŴŠƢŜŦşŉŭŌŪŹŢŗŮơŴŎĹŚŦļŖŪŐŘũŖŧňŖŧĶűĶũŎĹŜŧŖŊƢŢļĶŧŘŴĿƢ

ļŧŎŢŗŮơűşŖŢ 

3. ĹŜŧŖşŮłűşŪŗűŎŬŹŢļĽŧĶĶŧŘķŎşơļ (Transportation) 

ĶŧŘķŎşơļűŐƩŎĶũĽĶŘŘŖŌŪŹŵŖơĶơŢŴŠƢűĶũŉŖŮŚĹơŧűœũŹŖŲĶơŜŦşŉŭ ŉŦļŎŦźŎĽūļŊƢŢļĹŜŏĹŭŖŲŚť

ŚŉŘťŗťŌŧļŴŎĶŧŘķŎşơļŚļŴŠƢűŠŚŬŢűŌơŧŌŪŹĽžŧűŐƩŎ 

4. ĹŜŧŖşŮłűşŪŗűŎŬŹŢļĽŧĶĶŧŘűĹŚŬŹŢŎŵŠŜ (Motion) 

ŌơŧŌŧļĶŧŘŌžŧļŧŎŌŪŹŵŖơűŠŖŧťşŖ űĿơŎ ŊƢŢļűŢŬźŢŖŠŗũŏķŢļŌŪŹŢŗŮơŵĶŚ ĶƢŖŊŦŜŗĶķŢļ

ŠŎŦĶŌŪŹŜŧļŢŗŮơŏŎœŬźŎ ŤŚŤ ŌžŧŴŠƢűĶũŉĹŜŧŖŚƢŧŊơŢŘơŧļĶŧŗŲŚťŌžŧŴŠƢűĶũŉĹŜŧŖŚơŧĿƢŧŴŎĶŧŘŌžŧļŧŎ

ŢŪĶŉƢŜŗ 

5. ĹŜŧŖşŮłűşŪŗűŎŬŹŢļĽŧĶĶŘťŏŜŎĶŧŘőŚũŊ (Processing) 

űĶũŉĽŧĶĶŘťŏŜŎĶŧŘőŚũŊŌŪŹŖŪĶŧŘŌžŧļŧŎŀźžŧ,ŷ,ĶŦŎŴŎŠŚŧŗķŦźŎŊŢŎ ŀūŹļŵŖơŖŪĹŜŧŖ

ĽžŧűŐƩŎ űœŘŧťļŧŎűŠŚơŧŎŦźŎŵŖơŌžŧŴŠƢűĶũŉŖŮŚĹơŧűœũŹŖĶŦŏőŚũŊŕŦňņƥ ŘŜŖŌŦźļļŧŎŴŎĶŘťŏŜŎĶŧŘőŚũŊ

ŌŪŹŵŖơĿơŜŗŴŠƢŊŦŜőŚũŊŕŦňņƥűĶũŉĹŜŧŖűŌŪŹŗļŊŘļűœũŹŖķūźŎŠŘŬŢĹŭňŕŧœŉŪķūźŎ űĿơŎ ĶŘťŏŜŎĶŧŘ

ŊŘŜĽşŢŏĹŭňŕŧœķŢļőŚũŊŕŦňņƥ ŀūŹļűŐƩŎĶŘťŏŜŎĶŧŘŌŪŹŵŖơŌžŧŴŠƢűĶũŉŖŮŚĹơŧűœũŹŖĶŦŏőŚũŊŕŦňņƥ

ŉŦļŎŦźŎĶŘťŏŜŎĶŧŘŎŪźĹŜŘŘŜŖŢŗŮơŴŎĶŘťŏŜŎĶŧŘőŚũŊŴŠƢœŎŦĶļŧŎŠŎƢŧļŧŎűŐƩŎőŮƢŊŘŜĽşŢŏ 

ŵŐœŘƢŢŖĶŦŏĶŧŘŌžŧļŧŎŠŘŬŢķňťĹŢŗűĹŘŬŹŢļĽŦĶŘŌžŧļŧŎ 
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6. ĹŜŧŖşŮłűşŪŗűŎŬŹŢļĽŧĶĶŧŘŘŢĹŢŗ (Delay) 

ĶŧŘŘŢĹŢŗűĶũŉĽŧĶĶŧŘŌŪŹűĹŘŬŹŢļĽŦĶŘ ŠŘŬŢœŎŦĶļŧŎŠŗŭŉĶŧŘŌžŧļŧŎűœŘŧťŊƢŢļŘŢ

ĹŢŗŏŧļŐƧĽĽŦŗŌŪŹĽžŧűŐƩŎŊơŢĶŧŘőŚũŊűĿơŎ ĶŧŘŘŢŜŦŊŋŭŉũŏ ĶŧŘŘŢĹŢŗűŎŬŹŢļĽŧĶűĹŘŬŹŢļĽŦĶŘķŦŉķƢŢļ

ĶŧŘŘŢĹŢŗűŎŬŹŢļĽŧĶĶŘťŏŜŎĶŧŘőŚũŊŵŖơşŖŉŭŚ ĶŧŘŘŢĹŢŗűŎŬŹŢļĽŧĶĶŧŘűŐŚŪŹŗŎŘŭơŎĶŧŘőŚũŊ

űŐƩŎŊƢŎ 

7. ĹŜŧŖşŮłűşŪŗűŎŬŹŢļĽŧĶĶŧŘőŚũŊķŢļűşŪŗ (Defect) 

űŖŬŹŢķŢļűşŪŗŋŮĶőŚũŊŢŢĶŖŧ ķŢļűşŪŗűŠŚơŧŎŦźŎŢŧĽŋŮĶŎžŧŵŐŲĶƢŵķŴŠŖơ ŴŠƢŵŉƢ

ĹŭňşŖŏŦŊũŊŧŖŌŪŹŚŮĶĹƢŧŊƢŢļĶŧŘ ŠŘŬŢŋŮĶŎžŧŵŐĶžŧĽŦŉŌũźļ ŉŦļŎŦźŎĽūļŌžŧŴŠƢŖŪĶŧŘşŮłűşŪŗűŎŬŹŢļĽŧĶĶŧŘ

őŚũŊķŢļűşŪŗķūźŎ 

 

őŦļĶƢŧļŐŚŧ &Cause & Effect Diagram) 

őŦļĶƢŧļŐŚŧ ŠŖŧŗŋūļ ŲőŎŕŮŖũŖŪŚŦĶŞňťĹŚƢŧŗŐŚŧŌŪŹűŠŚŬŢŲŊơĶƢŧļ ųŉŗŖŭơļűŎƢŎőŦļ

ŜũűĹŘŧťŠƥŐƧłŠŧŲŚťşŧűŠŊŭŢŗơŧļűŐƩŎŘťŏŏ &Cause & Effect Diagram) űŐƩŎŲőŎőŦļŌŪŹŲşŉļ

şŖŖŊũŅŧŎķŢļĹŜŧŖşŦŖœŦŎōƥŢŗơŧļűŐƩŎŘťŏŏŘťŠŜơŧļşŧűŠŊŭŠŚŧŗ ŷ şŧűŠŊŭ ŌŪŹşơļőŚŊơŢŐƧłŠŧ

ŠŎūŹļŐƧłŠŧ 

şũŹļşžŧĹŦłŴŎĶŧŘşŘƢŧļŲőŎőŦļ ĹŬŢ ŊƢŢļŌžŧűŐƩŎŌŪŖ űŐƩŎĶŚŭơŖ ųŉŗŖŪ 4 ķŦźŎŊŢŎŉŦļŎŪź 

/, ĶžŧŠŎŉŐŘťųŗĹŐƧłŠŧŌŪŹŠŦŜŐŚŧ 

0, ĶžŧŠŎŉĶŚŭơŖŐƧĽĽŦŗŌŪŹĽťŌžŧŴŠƢűĶũŉŐƧłŠŧŎŦźŎ ŷ 

1, ŘťŉŖşŖŢļűœŬŹŢŠŧşŧűŠŊŭŴŎŲŊơŚťŐƧĽĽŦŗ 

2, ŠŧşŧűŠŊŭŠŚŦĶķŢļŐƧłŠŧ 

3, ĽŦŉŚžŧŉŦŏĹŜŧŖşžŧĹŦłķŢļşŧűŠŊŭ 

4, ŴĿƢŲŎŜŌŧļĶŧŘŐŘŦŏŐŘŭļŌŪŹĽžŧűŐƩŎ 

űŖŬŹŢŵŘĽūļĽťŴĿƢŲőŎőŦļşŧűŠŊŭŲŚťőŚ 

1. űŖŬŹŢŊƢŢļĶŧŘĹƢŎŠŧşŧűŠŊŭŲŠơļŐƧłŠŧ 

2. űŖŬŹŢŊƢŢļĶŧŘŌžŧĶŧŘŝūĶŞŧ ŌžŧĹŜŧŖűķƢŧŴĽ ŠŘŬŢŌžŧĹŜŧŖŘŮƢĽŦĶĶŦŏĶŘťŏŜŎĶŧŘ 

ŢŬŹŎ ŷ űœŘŧťŜơŧųŉŗşơŜŎŴŠłơœŎŦĶļŧŎĽťŘŮƢŐƧłŠŧűľœŧťŴŎœŬźŎŌŪŹķŢļŊŎűŌơŧŎŦźŎ ŲŊơűŖŬŹŢŖŪĶŧŘŌžŧ

őŦļĶƢŧļŐŚŧŲŚƢŜ ĽťŌžŧŴŠƢűŘŧşŧŖŧŘŋŘŮƢĶŘťŏŜŎĶŧŘķŢļŲőŎĶŢŬŹŎŵŉƢļơŧŗķūźŎ  

3. űŖŬŹŢŊƢŢļĶŧŘŴŠƢűŐƩŎŲŎŜŌŧļŴŎĶŧŘŘťŉŖşŖŢļ ŀūŹļĽťĿơŜŗŴŠƢŌŭĶ ŷ ĹŎŴŠƢĹŜŧŖ

şŎŴĽŴŎŐƧłŠŧķŢļĶŚŭơŖŀūŹļŲşŉļŵŜƢŌŪŹŠŦŜŐŚŧ 

 

http://www.prachasan.com/mindmapknowledge/brainstormmm.htm
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ķƢŢŉŪ  

1. ŵŖơŊƢŢļűşŪŗűŜŚŧŲŗĶĹŜŧŖĹũŉŊơŧļ ŷ ŌŪŹĶŘťĽŦŉĶŘťĽŧŗķŢļŲŊơŚťşŖŧĿũĶ ŲőŎŕŮŖũ

ĶƢŧļŐŚŧĽťĿơŜŗŘŜŏŘŜŖĹŜŧŖĹũŉķŢļşŖŧĿũĶŴŎŌŪŖ 

2. ŌžŧŴŠƢŌŘŧŏşŧűŠŊŭŠŚŦĶ ŷ ŲŚťşŧűŠŊŭŗơŢŗ ŷ ķŢļŐƧłŠŧ  

3. ŌžŧŴŠƢŌŘŧŏşŧűŠŊŭŌŪŹŲŌƢĽŘũļķŢļŐƧłŠŧ ŀūŹļŌŧŴŠƢşŧŖŧŘŋŲĶƢŐƧłŠŧŵŉƢŋŮĶŜũōŪ 

ķƢŢűşŪŗ  

/, ĹŜŧŖĹũŉŵŖơŢũşŘťűŎŬŹŢļĽŧĶŖŪŲőŎŕŮŖũĶƢŧļŐŚŧűŐƩŎŊŦŜĶžŧŠŎŉŀūŹļĹŜŧŖĹũŉķŢļ

şŖŧĿũĶŴŎŌŪŖĽťŖŧŘŜŖŢŗŮơŌŪŹŲőŎŕŮŖũĶƢŧļŐŚŧ 

0, ŊƢŢļŢŧŝŦŗőŮƢŌŪŹŖŪĹŜŧŖşŧŖŧŘŋşŮļ ĽūļĽťşŧŖŧŘŋŴĿƢŲőŎŕŮŖũĶƢŧļŐŚŧŴŎĶŧŘŘťŉŖ

ĹŜŧŖĹũŉ 

 

ļŧŎŜũĽŦŗŌŪŹűĶŪŹŗŜķƢŢļ 

ĽŧĶĶŧŘŝūĶŞŧļŧŎŜũĽŦŗŌŪŹűĶŪŹŗŜķƢŢļŉƢŧŎĶŧŘűœũŹŖőŚũŊŕŧœŲŚťĶŧŘŚŉĶŧŘşŮłűşŪŗ 

5 ŐŘťĶŧŘ ŘŜŖŋūļļŧŎŜũĽŦŗŌŪŹŴĶŚƢűĹŪŗļ şŧŖŧŘŋŎžŧŖŧŴĿƢűŐƩŎŲŎŜŌŧļŴŎĶŧŘĽŦŉŌžŧļŧŎŜũĽŦŗĹŘŦźļŎŪź

ŉŦļŎŪź 

ŢōũŜŦŇŎƥ űŌœŠŦşŉũŎ ň Ţŗŭōŗŧ (0337' ŵŉƢŝūĶŞŧűŘŬŹŢļĶŘňŪĶŧŘŴĿƢŠŚŦĶĶŧŘ 1 MU

ŴŎųĹŘļĶŧŘĶơŢşŘƢŧļļŧŎŘŦźŜķŢļŏŘũŞŦŌűŢũŘƥŌĹŢŎŲŌŸĹ ĽžŧĶŦŉ ĽŦļŠŜŦŉűĿŪŗļŘŧŗ ĶŧŘŲĶƢŵķŐŘŦŏŐŘŭļ

ķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļŲŚťĶŧŘŴĿƢŌŘŦœŗŧĶŘ ŌžŧŴŠƢŵŉƢĹŮơŖŬŢŜũōŪĶŧŘŊŘŜĽşŢŏŲŎŜűķŊŌŪŹŉũŎ ĹŮơŖŬŢļŧŎ

őŮĶűŠŚŸĶŲŚťĹŮơŖŬŢŢŬŹŎ.ŷ.űŐƩŎŖŧŊŘŅŧŎĶŧŘŌžŧļŧŎķŢļŏŘũŞŦŌ ŖŪĶŧŘŜŧļŲőŎĶŧŘŴĿƢűĹŘŬŹŢļĽŦĶŘ

űĹŘŬŹŢļŖŬŢűķƢŧŖŧŖŪşơŜŎŘơŜŖŴŎĶŧŘŌžŧļŧŎŖŧĶķūźŎ ĿơŜŗŚŉŘťŗťűŜŚŧĶŧŘŌžŧļŧŎŴŎŲŊơŚťķŦźŎŊŢŎ

ŌžŧŴŠƢĶŧŘŉžŧűŎũŎĶŧŘşťŉŜĶŘŜŉűŘŸŜķūźŎ ĽūļűŐƩŎĶŧŘűœũŹŖőŚũŊŕŧœĶŧŘĶơŢşŘƢŧļŴŠƢŖŪŐŘťşũŌōũŕŧœ

ŖŧĶķūźŎ ŠŚŦĶĶŧŘŐŘŦŏŐŘŭļķŦźŎŊŢŎĶŧŘŌžŧļŧŎ œŏŜơŧŉƢŧŎŲŘļļŧŎŴĿƢŲŘļļŧŎŚŉŚļ 0 ĹŎ ŉƢŧŎ

űŜŚŧŌžŧŴŠƢűŜŚŧŌžŧļŧŎŚŉŚļ /.,1. ĿŖ, ŉƢŧŎŘťŗťŌŧļŖŪŘťŗťŌŧļŚŉŚļ /0,0. ĶŖ, ŲŚť

őŚőŚũŊűœũŹŖķūźŎŘƢŢŗŚť .,0. 

ňŧŝũş űĶŊŭűĹŘŬŢĶũĽ &0336' ŵŉƢŝūĶŞŧŐƧĽĽŦŗŌŪŹŌžŧŴŠƢűĶũŉĹŜŧŖŚơŧĿƢŧŴŎļŧŎĶơŢşŘƢŧļ

ļŧŎŜũĽŦŗŎŪźŖŪŜŦŊŋŭŐŘťşļĹƥűœŬŹŢŘŜŏŘŜŖķƢŢŖŮŚŐƧĽĽŦŗŌŪŹŖŪőŚĶŘťŌŏŊơŢĹŜŧŖŚơŧĿƢŧŴŎļŧŎĶơŢşŘƢŧļ 

őŮƢŝūĶŞŧŵŉƢŌžŧĶŧŘŝūĶŞŧŠŧķƢŢŖŮŚĽŧĶőŮƢŘŦŏűŠŖŧ ŴŎűķŊĽŦļŠŜŦŉűĿŪŗļŘŧŗ ĽŦļŠŜŦŉűĿŪŗļŴŠŖơ ĽŦļŠŜŦŉ

œťűŗŧ ųŉŗĶŧŘşŭơŖŊŦŜŢŗơŧļşơļŲŏŏşŢŏŋŧŖ ŲŚťųŉŗĶŧŘşŦŖŕŧŞňƥűĿũļŚūĶĶŦŏĶŚŭơŖűşŜŎŧĽŧĶ

ŏŭĹĹŚĶŘŌŦźļşŧŖŒƜŧŗ ĹŬŢ ŒƜŧŗķƢŧŘŧĿĶŧŘĶŧŘűŖŬŢļ ŒƜŧŗķƢŧŘŧĿĶŧŘŐŘťĽžŧ ŲŚťőŮƢŘŦŏűŠŖŧťĽŧĶ

ĽžŧŎŜŎųĹŘļĶŧŘĶơŢşŘƢŧļŌŪŹűĶũŉĹŜŧŖŚơŧĿƢŧŎŦźŎœŏŜơŧűĶũŉķūźŎĽŧĶŐƧĽĽŦŗŊơŧļ.ŷ.ŉŦļŎŪź ŐƧĽĽŦŗŉƢŧŎ
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ŏŭĹŚŧĶŘ ŐƧĽĽŦŗŉƢŧŎĶŧŘűļũŎ ŐƧĽĽŦŗŉƢŧŎĶŧŘĽŦŉĶŧŘ ŐƧĽĽŦŗŉƢŧŎŢŬŹŎ.ŷ.ŀūŹļőŮƢŝūĶŞŧĽťŵŉƢŘŜŏŘŜŖ

ķƢŢŖŮŚĽŧĶŐƧĽĽŦŗŉƢŧŎŊơŧļ.ŷ.ŌŪŹŵŉƢŎžŧŖŧŜũűĹŘŧťŠƥŠŧőŚĶŘťŌŏŲŚťŠŧŲŎŜŌŧļŠŚŪĶűŚŪŹŗļ ŐƝŢļĶŦŎ

ŲĶƢŵķ űœŬŹŢŐŘťşũŌōũŕŧœŴŎĶŧŘŌžŧļŧŎĶơŢşŘƢŧļŊơŢŵŐ 

şũŎŪœŦŎōŭƥ şŖŏŭłłřŌōũ (2550) ŵŉƢŝūĶŞŧĶŧŘŴĿƢŠŚŦĶĶŧŘķŢļŚŪŎĹŢŎşŊŘŦĹĿŦŎŴŎ

ĶŧŘĹŜŏĹŭŖĶŧŘĶơŢşŘƢŧļųĹŘļĶŧŘŏƢŧŎĶŮƢŕŦŗ ĶŧŘŝūĶŞŧŴŎĹŘŦźļŎŪźŖŪŜŦŊŋŭŐŘťşļĹƥŴŎĶŧŘŜŧļ

ŲőŎĶŧŘŉžŧűŎũŎŵŐŵŉƢŢŗơŧļŖŪŐŘťşũŌōũŕŧœ ŲŚťşŧŖŧŘŋŎžŧŵŐŐŘťŗŭĶŊƥŴĿƢĶŦŏųĹŘļĶŧŘŏƢŧŎĶŮƢŕŦŗ

ŢŬŹŎ.ŷ ŌŪŹŢŧĽĽťűĶũŉķūźŎŵŉƢŴŎŢŎŧĹŊ ĽūļŵŉƢŎžŧŖŧűşŎŢŲŎŜŌŧļŴŎĶŧŘĽŦŉĶŧŘĶơŢşŘƢŧļŏƢŧŎŴŎ

ųĹŘļĶŧŘŏƢŧŎĶŮƢŕŦŗŴŠƢŵŉƢŖŧŊŘŅŧŎŲŚťĹŭňŕŧœ ŴĿƢŌŘŦœŗŧĶŘŌŪŹŖŪŢŗŮơŴŠƢűĶũŉŐŘťųŗĿŎƥşŮļşŭŉ ųŉŗ

ĶŧŘŴĿƢŠŚŦĶĶŧŘķŢļŚŪŎĹŢŎşŊŘŦĹĿŦŎ.(Lean.Construction).űœŬŹŢĿơŜŗűœũŹŖŐŘťşũŌōũŕŧœŴŎĶŧŘ

ĶơŢşŘƢŧļŏƢŧŎŴŎųĹŘļĶŧŘŏƢŧŎĶŮƢŕŦŗ ŠŚŦĶĶŧŘŌŪŹşžŧĹŦłĹŬŢĶŧŘŜŧļŲőŎűœŬŹŢŐƝŢļĶŦŎķƢŢőũŉœŚŧŉ 

ŚŉĶŧŘşŮłűşŪŗŴŎĶŘťŏŜŎĶŧŘĶơŢşŘƢŧļųŉŗĽťŉžŧűŎũŎĶŧŘŜŧļŲőŎĶŧŘŐńũŏŦŊũĶŧŘĶơŢşŘƢŧļ 

ŝūĶŞŧŴĿƢŜŦşŉŭŠŚŦĶŲŊơŚťĿŎũŉųŉŗŚťűŢŪŗŉ ŝūĶŞŧķŦźŎŊŢŎĶŧŘşŘƢŧļŲŚťĶŧŘŴĿƢűŌĹŎũĹŴŎĶŧŘŲşŉļ

ĶŧŘŐŘťĶŢŏŴŠƢļơŧŗŊơŢĶŧŘűķƢŧŴĽ űœŬŹŢŌŪŹĽťŚŉŐƧłŠŧŌŪŹŢŧĽĽťűĶũŉķūźŎĶŦŏŌŧļųĹŘļĶŧŘ ųŉŗĽť

ĽŦŉŌžŧűŐƩŎĹŮơŖŬŢŐŘťĶŢŏşžŧŠŘŦŏĶŧŘŉžŧűŎũŎĶŧŘĶơŢşŘƢŧļŏƢŧŎŴŎųĹŘļĶŧŘŏƢŧŎĶŮƢŕŦŗ űœŬŹŢŌžŧŴŠƢĶŧŘ

ĶơŢşŘƢŧļŖŪŐŘťşũŌōũŕŧœ ŖŪŖŧŊŘŅŧŎĿŦŉűĽŎŴŎĶŧŘŐŘťĶŢŏŊũŉŊŦźļ ŀūŹļĽťĿơŜŗŚŉŐƧłŠŧŴŎĶŧŘ

ŊũŉŊŦźļĽŘũļ ŚŉķŦźŎŊŢŎŌŪŹŵŖơĽžŧűŐƩŎ ŴĿƢűĹŘŬŹŢļŖŬŢŲŚťŢŭŐĶŘňƥŌŪŹĶžŧŠŎŉĹŜŏĹŭŖŘťŗťűŜŚŧŲŘļļŧŎ

ŴŎĶŧŘĶơŢşŘƢŧļŵŉƢŀūŹļĽťşơļőŚŊơŢĹơŧŴĿƢĽơŧŗķŢļųĹŘļĶŧŘ 

őŚĶŧŘŝūĶŞŧœŏŜơŧ 

/, űŖŬŹŢŖŪĶŧŘŜŧļŲőŎĶŧŘŴŎĶŧŘŉžŧűŎũŎĶơŢşŘƢŧļĽťĿơŜŗŴŠƢŚŉŐƧłŠŧŌŪŹŢŧĽĽťűĶũŉķūźŎŴŎ

ŘťŠŜơŧļĶŧŘĶơŢşŘƢŧļŲŚťĽŧĶĶŧŘŜŧļŲőŎĶŧŘĶơŢşŘƢŧļ ųŉŗĶŧŘĽŦŉŌžŧĹŮơŖŬŢőŚũŊĿũźŎşơŜŎ

ŐŘťĶŢŏŲŚťĹŮơŖŬŢŐŘťĶŢŏŲŚťŊũŉŊŦźļĿũźŎşơŜŎŐŘťĶŢŏĶŧŘĶơŢşŘƢŧļŲŚťĽŧĶĶŧŘŝūĶŞŧ ĹũŉŜơŧ

ĶŧŘŴĿƢĹŮơŖŬŢŲŚťĶŧŘŜŧļķŦźŎŊŢŎĶŧŘŌžŧļŧŎĽťĿơŜŗŚŉķŦźŎŊŢŎŌŪŹŀźžŧŀƢŢŎŲŚťĽťşŧŖŧŘŋŚŉ

ŘťŗťűŜŚŧŴŎĶŧŘŉžŧűŎũŎĶŧŘĶơŢşŘƢŧļŚļŵŉƢŐŘťŖŧň 3 ŜŦŎ 

0, ŀūŹļĽŧĶĶŧŘŝūĶŞŧœŏŜơŧŴŎŜŦşŉŭŏŧļĿŎũŉŖŪĶŧŘŴĿƢĽžŧŎŜŎŜŦşŉŭűœũŹŖķūźŎ űŎŬŹŢļĽŧĶĹŜŧŖ

ŊƢŢļĶŧŘŉƢŧŎĹŜŧŖŲķŸļŲŘļķŢļŜŦşŉŭŎŦźŎ ŲŊơŢŗơŧļŵŘĶŸŊŧŖĽŧĶĶŧŘŜŧļŲőŎĶŧŘŴĿƢŜŦşŉŭĽť

şŧŖŧŘŋŚŉŐŘũŖŧňĶŧŘŴĿƢŜŦşŉŭŠŚŦĶ ŀūŹļĽťşơļőŚŴŠƢĹơŧĶơŢşŘƢŧļŌŦźļŠŖŉķŢļųĹŘļĶŧŘŚŉŚļ 

3*64. ŏŧŌŊơŢŠŚŦļ ŠŘŬŢűŐƩŎ 06/*06. ŏŧŌ ķŢļŌŦźļųĹŘļĶŧŘ 

1, ĽŧĶĶŧŘŝūĶŞŧŉƢŧŎŲŘļļŧŎŴŎĶŧŘĶơŢşŘƢŧļűŖŬŹŢĶžŧŠŎŉŚŦĶŞňťĶŧŘŴĿƢŲŘļļŧŎŴŎŲŊơ

ŚťķŦźŎŊŢŎŴŎĶŧŘŉžŧűŎũŎĶŧŘĶơŢşŘƢŧļŲŚƢŜ űŖŬŹŢĶžŧŠŎŉŜŦŎŴŎĶŧŘĶơŢşŘƢŧļűŐƩŎűŜŚŧ 02 ŜŦŎŲŚƢŜ 

ĽťşŧŖŧŘŋşŘŭŐĽžŧŎŜŎŲŘļļŧŎŴŎĶŧŘĶơŢşŘƢŧļŏƢŧŎĶŮƢŕŦŗŴŎųĹŘļĶŧŘŊŦŜŢŗơŧļŌŦźļŠŖŉ 26 ŠŚŦļ 
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ŵŉƢŉŦļŎŪź ŲŘļļŧŎŌŪŹŖŪŌŦĶŞť ĽžŧŎŜŎ 76 ĹŎ ŲŚťŲŘļļŧŎŌŦŹŜŵŐ 14. ĹŎųŉŗŴŎĶŧŘĶơŢşŘƢŧļĽŘũļŎŦźŎ

ŋƢŧŲŘļļŧŎŖŪŢŗŮơŢŗơŧļĽžŧĶŦŉ ĶŸĽťŌžŧŴŠƢŘťŗťűŜŚŧŴŎĶŧŘĶơŢşŘƢŧļűŚŬŹŢŎŢŢĶŵŐ ķūźŎŢŗŮơĶŦŏŚŦĶŞňť

ķŢļœŬźŎŌŪŹŐŘťşŏŕŦŗŎŦźŎ ŷ 

şŭŜŘŘňƥ ŌũœŗƥŜļŝŧ &0334' ŵŉƢŝūĶŞŧŐƧĽĽŦŗŌŪŹŖŪőŚĶŘťŌŏŊơŢĶŧŘŉžŧűŎũŎōŭŘĶũĽ

ŘŦŏűŠŖŧĶơŢşŘƢŧļķŢļőŮƢŘŦŏűŠŖŧĶơŢşŘƢŧļŴŎĽŦļŠŜŦŉœťűŗŧ ĶŘňŪŝūĶŞŧŎźžŧŎžŧűşŎŢőŚĶŧŘŝūĶŞŧ

ŐƧĽĽŦŗŌŪŹŖŪőŚĶŘťŌŏŊơŢōŭŘĶũĽŘŦŏűŠŖŧĶơŢşŘƢŧļķŢļőŮƢŘŦŏűŠŖŧĶơŢşŘƢŧļŴŎĽŦļŠŜŦŉœťűŗŧĽŧĶ

őŮƢŘŦŏűŠŖŧĽžŧŎŜŎ /7. Řŧŗ ŴŎ 7 ŢžŧűŕŢ ųŉŗŴĿƢŲŏŏşŢŏŋŧŖŴŎĶŧŘűĶŸŏķƢŢŖŮŚűĶŪŹŗŜĶŦŏŐƧĽĽŦŗ 

Ŋơŧļ ŷ ŲŚƢŜŎžŧŖŧŜũűĹŘŧťŠƥŠŧĹŜŧŖŘŭŎŲŘļķŢļŐƧĽĽŦŗŊơŧļ ŷ űœŬŹŢűŐƩŎŲŎŜŌŧļŴŎĶŧŘŲĶƢŵķŐƧłŠŧ 

ŴŎĶŧŘŜũűĹŘŧťŠƥŵŉƢŲŏơļĶŚŭơŖőŮƢŘŦŏűŠŖŧŢŢĶűŐƩŎ 3 ĶŚŭơŖűœŬŹŢŜũűĹŘŧťŠƥĹŜŧŖŲŊĶŊơŧļŴŎ

ĹŜŧŖűŠŸŎķŢļőŮƢŘŦŏűŠŖŧ œŏŜơŧĶŚŭơŖőŮƢŘŦŏűŠŖŧŌŪŹŖŪĶžŧŵŘŲŚťőŮƢŘŦŏűŠŖŧŌŪŹķŧŉŌŭŎŵŉƢŘŦŏőŚĶŘťŌŏ

ĽŧĶŐƧĽĽŦŗŉƢŧŎĶŧŘűļũŎŲŚťŐƧĽĽŦŗŉƢŧŎşŋŧŎĶŧŘňƥŲŜŉŚƢŢŖŲŚťŎųŗŏŧŗķŢļŕŧĹŘŦŅŘŭŎŲŘļ 

ŵŖơŲŊĶŊơŧļĶŦŎ ĶŚŭơŖőŮƢŘŦŏűŠŖŧļŧŎŢŧĹŧŘŲŚťőŮƢŘŦŏűŠŖŧĶơŢşŘƢŧļļŧŎŢŬŹŎ ŷ ĶŚŭơŖőŮƢŘŦŏűŠŖŧŌŪŹŖŪŌŭŎ

ĽŉŌťűŏŪŗŎŵŖơűĶũŎ / ŚƢŧŎŏŧŌķūźŎŵŐ ŵŉƢŘŦŏőŚĶŘŌŏĽŧĶŐƧĽĽŦŗŉƢŧŎĶŧŘűļũŎŲŚťŐƧĽĽŦŗŉƢŧŎ

şŋŧŎĶŧŘňƥŲŜŉŚƢŢŖŲŚťŎųŗŏŧŗķŢļŕŧĹŘŦŅŘŭŎŲŘļŵŖơŲŊĶŊơŧļĶŦŎ şơŜŎĶŚŭơŖőŮƢŘŦŏűŠŖŧŌŪŹŖŪ

űļũŎŌŭŎŠŖŭŎűŜŪŗŎŴŎōŭŘĶũĽŘťŠŜơŧļ /-3 ŚƢŧŎŏŧŌ ŵŉƢŘŦŏőŚĶŘťŌŏĽŧĶŐƧĽĽŦŗőŚĶŘťŌŏŘŧĹŧ

ŎźžŧŖŦŎŌŪŹşŮļķūźŎŲŚťŎųŗŏŧŗĶŧŘűŘŪŗĶűĶŸŏŕŧŞŪĽŧĶōŭŘĶũĽŘŦŏűŠŖŧĶơŢşŘƢŧļŲŚťŢşŦļŠŧŘũŖŌŘŦœŗƥ

ŘŭŎŲŘļŖŧĶĶŜơŧőŮƢŘŦŏűŠŖŧŌŪŹŖŪűļũŎŌŭŎŠŖŭŎűŜŪŗŎŵŖơűĶũŎ / ŚƢŧŎŏŧŌ ŢŪĶŐŘťűŉŸŎŠŎūŹļĶŚŭơŖőŮƢŘŦŏűŠŖŧ

ŌŪŹşơļļŧŎŚơŧĿƢŧŖŧĶŵŉƢŘŦŏőŚĶŘťŌŏĽŧĶĶŧŘŜŧļŲőŎŲŚťŏŘũŠŧŘĶŧŘűļũŎŢŗơŧļĿŦŉűĽŎ ŖŧĶĶŜơŧ

őŮƢŘŦŏűŠŖŧŌŪŹşơļļŧŎŌŦŎűŜŚŧ 

űĶŘŪŗļŝŦĶŉũŽ ŉŜļŲĶƢŜ.&0336'.ŵŉƢŝūĶŞŧŐƧĽĽŦŗŌŪŹŖŪőŚĶŘťŌŏŊơŢŐŘťşũŌōũŕŧœ ĶŧŘ

ĹŜŏĹŭŖļŧŎĶơŢşŘƢŧļķŢļŢļĹƥĶŘŌƢŢļŋũŹŎŴŎĽŦļŠŜŦŉűĿŪŗļŘŧŗ ĶŧŘŝūĶŞŧĹƢŎĹŜƢŧŉƢŜŗŊŎűŢļĹŘŦźļŎŪźŖŪ

ŜŦŊŋŭŐŘťşļĹƥűœŬŹŢŝūĶŞŧŐƧĽĽŦŗŌŪŹŖŪőŚĶŘťŌŏŊơŢŐŘťşũŌōũŕŧœĶŧŘĹŜŏĹŭŖļŧŎĶơŢşŘƢŧļķŢļ 

őŮƢĹŜŏĹŭŖļŧŎĶơŢşŘƢŧļŲŚťŌŘŧŏŐƧłŠŧŌŪŹŖŪőŚĶŘťŌŏŊơŢĹŭňŕŧœŴŎĶŧŘĹŜŏĹŭŖļŧŎĶơŢşŘƢŧļ

ķŢļŢļĹƥĶŧŘŏŘũŠŧŘşơŜŎŌƢŢļŋũŹŎŴŎĽŦļŠŜŦŉűĿŪŗļŘŧŗ ĶŚŭơŖŊŦŜŢŗơŧļŌŪŹŴĿƢŴŎĶŧŘŜũĽŦŗ ŵŉƢŲĶơ 

Ŀơŧļųŗōŧ ŎŧŗĿơŧļųŗōŧ ŜũŝŜĶŘĹŜŏĹŭŖŲŚťŏŭĹŚŧĶŘşơŜŎųŗōŧ ĽžŧŎŜŎŌŦźļŠŖŉ /.3 ĹŎ ųŉŗŴĿƢ

ŲŏŏşŢŏŋŧŖűŐƩŎűĹŘŬŹŢļŖŬŢŴŎĶŧŘŜũűĹŘŧťŠƥķƢŢŖŮŚ şŋũŊũŴŎĶŧŘŜũűĹŘŧťŠƥķƢŢŖŮŚ ŵŉƢŲĶơ ĶŧŘŠŧ

ĹơŧűľŚŪŹŗŘƢŢŗŚťŲŚťşơŜŎűŏŪŹŗļűŏŎŖŧŊŘŅŧŎ 

őŚĶŧŘŜũĽŦŗœŏŜơŧ űœŝ Ţŧŗŭ ŘťŉŦŏĶŧŘŝūĶŞŧ ŊžŧŲŠŎơļļŧŎŲŚťŐŘťşŏĶŧŘňƥŌžŧļŧŎŌŪŹ

ŲŊĶŊơŧļĶŦŎŖŪĹŘťŉŦŏĹŜŧŖĹũŉűŠŸŎŊơŢőŚĶŘťŌŏŊơŢŐŘťşũŌōũŕŧœĶŧŘĹŜŏĹŭŖļŧŎĶơŢşŘƢŧļŵŖơ

ŲŊĶŊơŧļĶŦŎ şơŜŎŐƧĽĽŦŗŉƢŧŎŏŭĹĹŚœŏŜơŧŐŘũŖŧňőŚĶŘťŌŏŘŜŖŖŪĹơŧűľŚŪŹŗşŮļşŭŉ 1 ŚžŧŉŦŏŲŘĶ
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ŵŉƢŲĶơŢŦŎŉŦŏŌŪŹ / ĶŧŘĹŜŏĹŭŖļŧŎŌŪŹŖŪŐŘũŖŧňļŧŎŖŧĶűĶũŎŵŐŌžŧŴŠƢĹŭňŕŧœķŢļļŧŎĶơŢşŘƢŧļŵŖơŖŪ

ŐŘťşũŌōũŕŧœ ŢŦŎŌŪŹ 0 őŮƢĹŜŏĹŭŖļŧŎŌŪŹűķƢŧŴĽŜũōŪĶŧŘĶơŢşŘƢŧļĽťŖŪŐŘťşŏĶŧŘňƥ şŧŖŧŘŋĹŜŏĹŭŖ

ļŧŎĶơŢşŘƢŧļŵŉƢŉŪŲŚťşŧŖŧŘŋŲĶƢŵķŐƧłŠŧŢŗơŧļŋŮĶŊƢŢļŵŉƢŲŚťŢŦŎŉŦŏŌŪŹ 1 őŮƢĹŜŏĹŭŖļŧŎŖŪĹŜŧŖ

ŚťűŢŪŗŉŘŢŏĹŢŏŲŚťűķƢŖļŜŉĽťşŧŖŧŘŋĹŜŏĹŭŖļŧŎĶơŢşŘƢŧļŴŠƢŋŮĶŊƢŢļŊŧŖŲŏŏŵŉƢ şơŜŎŐƧĽĽŦŗ

ŉƢŧŎĶŧŘŐńũŏŦŊũļŧŎœŏŜơŧĹơŧŐŘũŖŧňőŚĶŘťŌŏŘŜŖŖŪĹơŧűľŚŪŹŗşŮļşŭŉ 1 ŚžŧŉŦŏŲŘĶŵŉƢŲĶơ ŉƢŧŎ

űŢĶşŧŘşŦłłŧ ŖŪĹơŧűľŚŪŹŗŖŧĶŌŪŹşŭŉ,ŘŢļŚļŖŧŵŉƢŲĶơ ŉƢŧŎŏŭĹĹŚŲŚťŢŦŎŉŦŏşŭŉŌƢŧŗĹŬŢ ŉƢŧŎĶŧŘ

ŏŘũŠŧŘĽŦŉĶŧŘ ŉƢŧŎŒƙŖŬŢŲŘļļŧŎŲŚťűĹŘŬŹŢļĽŦĶŘ ŉƢŧŎŜŦşŉŭ ŉƢŧŎĶŧŘűļũŎŲŚťŉƢŧŎŚŦĶŞňť

ĶŧŗŕŧœķŢļųĹŘļĶŧŘ şơŜŎŉƢŧŎŢŬŹŎ ŷ ŵŖơœŏĹŜŧŖŲŊĶŊơŧļĶŦŎ 



 

 

 
 

 

ŏŌŌŪŹ 1 

ŜũōŪŉžŧűŎũŎĶŧŘŜũĽŦŗ 

 

ĶŧŘŜũĽŦŗűŘŬŹŢļĶŧŘűœũŹŖőŚũŊŕŧœĶŧŘŌžŧļŧŎĹŚŢļŘťŏŧŗŎźžŧĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶķŢļ 

ŏŖĽ,ŢũŊŧűŚŪŗŎŵŌŗ ŉŪűŜŚƣŢŐűŖŎŊƥ ųĹŘļĶŧŘœŦŇŎŧœŬźŎŌŪŹűķŊűŝŘŞŅĶũĽœũűŝŞŉơŧŎŲŖơşŧŗŲŚť

ųĹŘļĶŧŘŏŘŘűŌŧŐƧłŠŧŎźžŧŌơŜŖĿŭŖĿŎŲŖơŔƝŧŠŚŜļ Ţ,űŖŬŢļ Ľ,űĿŪŗļŘŧŗ őŮƢŜũĽŦŗŵŉƢűĶŸŏķƢŢŖŮŚ

űŏŬźŢļŊƢŎűĶŪŹŗŜĶŦŏļŧŎĹŚŢļŘťŏŧŗŎźžŧ ķƢŢŖŮŚŉžŧűŎũŎĶŧŘĶơŢşŘƢŧļŘŮŐŲŏŏŌŦŹŜŵŐ &ŠŚơŢŴŎŌŪŹ' ŲŚť

ŘŮŐŲŏŏĶơŢşŘƢŧļŘťŏŏ Semi-Precast &ĶūŹļşžŧűŘŸĽŘŮŐ' ĶŧŘŜũűĹŘŧťŠƥķƢŢŖŮŚűŏŬźŢļŊƢŎŲŚťŲŎŜ

ŌŧļĶŧŘŐŘŦŏŐŘŭļļŧŎ ŖŪŘŧŗŚťűŢŪŗŉŉŦļŎŪź 

/, ķƢŢŖŮŚűŏŬźŢļŊƢŎŌŪŹűĶŪŹŗŜĶŦŏļŧŎĹŚŢļŘťŏŧŗŎźžŧĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶķŢļ ŏŖĽ, 

ŢũŊŧűŚŪŗŎŵŌŗ ŉŪűŜŚƣŢŐűŖŎŊƥ 

/,/ ķƢŢŖŮŚĹŚŢļŘťŏŧŗŎźžŧĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶ 

/,0 ķƢŢŖŮŚķŢļųĹŘļĶŧŘŌŪŹŌžŧĶŧŘŜũĽŦŗ 

0, ķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶŲŚťĶŧŘŴĿƢŌŘŦœŗŧĶŘ

Ŋơŧļ.ŷ  

1, ŝūĶŞŧŌřŞŃŪŲŚťļŧŎŜũĽŦŗŌŪŹűĶŪŹŗŜķƢŢļŵŉƢŲĶơ ĶŧŘűœũŹŖőŚũŊŕŧœ &Productivity)* 

ĹŜŧŖşŮłűşŪŗ 5 ŐŘťĶŧŘ (7 Wastes)* őŦļĶƢŧļŐŚŧ (C&E Diagram)* ŲőŎŕŮŖũœŧűŘųŊ 

&Pareto Diagram) ŲŚťļŧŎŜũĽŦŗŌŪŹűĶŪŹŗŜķƢŢļŢŬŹŎ ŷ űœŬŹŢűŐƩŎŲŎŜŌŧļŴŎĶŧŘűķŪŗŎļŧŎŜũĽŦŗ 

2, ĶŧŘŜũűĹŘŧťŠƥŐƧłŠŧŴŎķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶ

ųŉŗŌřŞŃŪŌŪŹűĶŪŹŗŜķƢŢļ őŦļĶƢŧļŐŚŧ (Cause & Effect Diagram) 

3, ŎžŧŲŎŜŌŧļŌŪŹŵŉƢŖŧŐŘťŗŭĶŊƥĶŧŘŲĶƢŵķŐŘŦŏŐŘŭļķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ

ĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶűœŬŹŢűœũŹŖőŚũŊŕŧœ 

4, űŐŘŪŗŏűŌŪŗŏőŚĽŧĶĶŧŘŲĶƢŵķŐŘŦŏŐŘŭļķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ

ĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶĶơŢŎ &ŘŮŐŲŏŏĶơŢşŘƢŧļŌŦŹŜŵŐ-ŠŚơŢŴŎŌŪŹ' ŲŚťŠŚŦļĶŧŘŐŘŦŏŐŘŭļ 

&ŘŮŐŲŏŏĶơŢşŘƢŧļŘťŏŏ Precast, Semi-Precast) 

5, şŘŭŐőŚĶŧŘŜũĽŦŗ 
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ķƢŢŖŮŚűŏŬźŢļŊƢŎŌŪŹűĶŪŹŗŜĶŦŏļŧŎĹŚŢļŘťŏŧŗŎźžŧĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶ 

ĶŧŘŘťŏŧŗŎźžŧ &Drainage',ĹŬŢĶŧŘŎžŧűŢŧŎźžŧŌŪŹűĶũŎĹŜŧŖŊƢŢļĶŧŘŢŢĶŵŐĽŧĶœŬźŎŌŪŹ

ŏŘũűŜňŴŉŏŘũűŜňŠŎūŹļűœŬŹŢŴŠƢœŬźŎŌŪŹŎŦźŎşŧŖŧŘŋŴĿƢŴŠƢűĶũŉŐŘťųŗĿŎƥŠŘŬŢœŬźŎŌŪŹŎŦźŎ.ŷ.ŖŪĹŜŧŖşťŉŜĶ

ŌŪŹĽťŴĿƢļŧŎŊơŢŵŐŵŉƢ.ųŉŗŘŮŐŲŏŏĶŧŘŘťŏŧŗŎźžŧŲŏơļŢŢĶűŐƩŎ.0.ŘŮŐŲŏŏĹŬŢ.ŲŏŏŌơŢŐƘŉŲŚť 

ŲŏŏĹŚŢļűŐƘŉ 

/, ŲŏŏŌơŢŐƘŉ űŐƩŎŌŧļŘťŏŧŗŎźžŧŌŪŹŒƧļŢŗŮơŴŊƢŉũŎ űŐƩŎĶŧŘŘťŏŧŗŎźžŧŉƢŜŗŲŘļųŎƢŖŋơŜļĽť

ŴĿƢŌơŢĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶ ŲŊơŋƢŧŴĿƢŲŘļŉŦŎųŉŗŴĿƢűĹŘŬŹŢļşŮŏŎźžŧĽťŴĿƢŌơŢűŠŚŸĶűĹŚŬŢŏşŧŘŐƝŢļĶŦŎ

ĶŧŘĶŦŉĶŘơŢŎ ŌơŢ PVC ŠŘŬŢ PE 

0, ŲŏŏĹŚŢļűŐƘŉűŐƩŎŌŧļŘťŏŧŗŎźžŧŌŪŹŢŗŮơŏŎőũŜŉũŎşơŜŎŌŪŹűĶŪŹŗŜķƢŢļ ŠŚŦĶĹŬŢĹŚŢļ

ŘťŏŧŗŎźžŧŀūŹļĶŧŘűŚŬŢĶŴĿƢųĹŘļşŘƢŧļķŢļĹŚŢļŘťŏŧŗŎźžŧķūźŎŢŗŮơĶŦŏĹŜŧŖşžŧĹŦłķŢļĶŧŘŴĿƢļŧŎ

ŲŚťĶŧŘŏžŧŘŭļŘŦĶŞŧ.ŢŧĽĽťűŐƩŎĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶŠŘŬŢĹŚŢļŉũŎĶŸŵŉƢ.ųŉŗŖŪŘŮŐŘơŧļűŐƩŎ

şŪŹűŠŚŪŹŗŖőŬŎőƢŧ şŪŹűŠŚŪŹŗŖĹŧļŠŖŮĹŘūŹļŜļĶŚŖ 

ķƢŢŖŮŚĹŚŢļŘťŏŧŗŎźžŧĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶ 

ųŉŗŌŦŹŜŵŐŴŎşơŜŎļŧŎĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧķŎŧŉŴŠłơ űœŬŹŢŘťŏŧŗŎźžŧŐŘũŖŧň 

ŖŧĶ ŷ ŠŎơŜŗļŧŎŘŧĿĶŧŘ űĿơŎ ĶŘŖĿŚŐŘťŌŧŎ ĶŘŖųŗōŧōũĶŧŘŲŚťőŦļűŖŬŢļ şžŧŎŦĶĶŧŘŘťŏŧŗ

Ŏźžŧ ĶŌŖ, ĽťŢŢĶŲŏŏűŐƩŎųĹŘļşŘƢŧļŲŏŏĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶ 

ŘŮŐŲŏŏŴŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶ ŖŪ 1 ŘŮŐŲŏŏ 

/, ŠŚơŢŴŎŌŪŹ &Cast,in,situ) ĹŬŢĶŧŘŉžŧűŎũŎĶŧŘŴŎşơŜŎųĹŘļşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧųŉŗ

ŐŘŦŏŲŊơļœŬźŎŌŪŹŴŠƢűŐƩŎŵŐŊŧŖŘŮŐŲŏŏŲŚťŴĿƢűŐƩŎŲŏŏŌƢŢļœŬźŎŲŚƢŜűşŘũŖűŠŚŸĶ űŌĹŢŎĶŘŪŊŴŎœŬźŎŌŪŹ

ŎŦźŎűŚŗ ŘŮŐŲŏŏŎŦźŎűŠŖŧťşžŧŠŘŦŏĶŧŘĶơŢşŘƢŧļŌŪŹŖŪŏŘũűŜňœŬźŎŌŪŹűœŪŗļœŢşžŧŠŘŦŏĶŧŘŌžŧļŧŎ

űĹŘŬŹŢļĽŦĶŘ ŘŋķŎşơļĹŢŎĶŘŪŊűķƢŧŋūļ ųŉŗĹŚŢļŘťŏŧŗŎźžŧĽťŖŪķŎŧŉŊŦźļŲŊơ 0,. Ŗ, ķūźŎŵŐ 

0, ŠŚơŢşžŧűŘŸĽŘŮŐ.&Precast.Unit' ĹŬŢĶŧŘŠŚơŢŊŦŜĹŚŢļŘťŏŧŗŎźžŧűŐƩŎĿũźŎ.ŷ.ŠŘŬŢűŐƩŎ

ŌơŢŎ.ŷ.ŲŚƢŜŎžŧŖŧŐŘťĶŢŏĶŦŎŏŘũűŜňœŬźŎŌŪŹŠŎƢŧļŧŎ ŌŪŹŐŘŦŏűĿŬŹŢŖŘŢŵŜƢ ŘŮŐŲŏŏŎŪźŖŪķƢŢŉŪĹŬŢűŖŬŹŢ

ĿơŜļŴŉ ŌơŢŎŴŉĿžŧŘŭŉ ĽťŀơŢŖŲŀŖŵŉƢļơŧŗŲŚťŘŧĹŧŋŮĶ ŢŪĶŌŦźļűŠŖŧťşžŧŠŘŦŏœŬźŎŌŪŹĶơŢşŘƢŧļĹŦŏŲĹŏ

ŠŘŬŢŖŪĿŭŖĿŎŠŎŧŲŎơŎ şơŜŎŖŧĶŖŦĶĽťűŘŪŗĶŜơŧ ŘŧļŘťŏŧŗŎźžŧ ŖŪķŎŧŉűŚŸĶ ŖŪĹŜŧŖĶŜƢŧļŎƢŢŗĶŜơŧ 

0,. Ŗ, ŗŧŜ /-0 Ŗ, űŎŬŹŢļĽŧĶŎźžŧŠŎŦĶŵŖơŖŧĶ ĽťşťŉŜĶĶŦŏĶŧŘŗĶŗƢŧŗŲŚťŐŘťĶŢŏ 

1, ŲŏŏĶūŹļşžŧűŘŸĽŘŮŐ &Semi-Precast' ĹŬŢŠŚơŢŴŎşơŜŎŌŪŹŠŎūŹļŲŚťŐŘťĶŢŏĶŦŏĿũźŎşơŜŎ

şžŧűŘŸĽŘŮŐ ųŉŗŌŦŹŜŵŐşơŜŎœŬźŎķŢļĹŚŢļŘťŏŧŗŎźžŧĽťŖŪűşŧűķŸŖ ĽūļűŠŖŧťşžŧŠŘŦŏŘŮŐŲŏŏŠŚơŢŴŎŌŪŹ

ŲŚťşơŜŎŏŘũűŜňőŎŦļŠŘŬŢşơŜŎĶžŧŲœļĽťűŐƩŎĿũźŎşơŜŎşžŧűŘŸĽŘŮŐŎžŧŵŐŐŘťĶŢŏ ŘŮŐŲŏŏŎŪźűŠŖŧť
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şžŧŠŘŦŏĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧķŎŧŉŴŠłơŲŊơœŬźŎŌŪŹŵŖơűŢŬźŢŢžŧŎŜŗ ŲŊơŊƢŢļĶŧŘĹŜŧŖŘŜŉűŘŸŜ

şŧŖŧŘŋĹŜŏĹŭŖĹŭňŕŧœŵŉƢŉŪĶŜơŧŠŚơŢŴŎŌŪŹŌŦźļŠŖŉ 

 

ķƢŢŖŮŚųĹŘļĶŧŘŌŪŹŌžŧŜũĽŦŗ 

őŮƢŝūĶŞŧĹƢŎĹŜƢŧŵŉƢœũĽŧŘňŧųĹŘļĶŧŘŌŪŹŎžŧŖŧŝūĶŞŧŜũĽŦŗ ĽžŧŎŜŎ 0 ųĹŘļĶŧŘ ųŉŗŖŪ

ŘŮŐŲŏŏ ķŎŧŉųĹŘļĶŧŘ ŘťŗťűŜŚŧŉžŧűŎũŎĶŧŘ ŚŦĶŞňťŕŮŖũŐŘťűŌŝ ŖŪķŎŧŉŴĶŚƢűĹŪŗļ ĹŚƢŧŗĹŚūļ

ĶŦŎ ŢŪĶŌŦźļűŐƩŎųĹŘļĶŧŘŌŪŹŉžŧűŎũŎĶŧŘųŉŗŏŘũŞŦŌűŉŪŗŜĶŦŎ ŉŦļŎŪź 

/, ųĹŘļĶŧŘĶơŢşŘƢŧļŘťŏŏŘťŏŧŗŎźžŧűœŬŹŢŏŘŘűŌŧŐƧłŠŧŎźžŧŌơŜŖœŬźŎŌŪŹĿŭŖĿŎ 

ŲŖơŔƝŧŠŚŜļ 

űĽƢŧķŢļųĹŘļĶŧŘ  ĶŘŖųŗōŧōũĶŧŘŲŚťőŦļűŖŬŢļ ĶŘťŌŘŜļŖŠŧŉŵŌŗ 

şŋŧŎŌŪŹĶơŢşŘƢŧļ   Ţ,űŖŬŢļ Ľ,űĿŪŗļŘŧŗ ŘŧĹŧĶơŢşŘƢŧļ 7/,25.,... ŏ, 

şŦłłŧűŚķŌŪŹ   /54-034. ŘťŗťűŜŚŧĶơŢşŘƢŧļ 5.. ŜŦŎ 

űŘũŹŖŊƢŎşŦłłŧ   /0 űŖŞŧŗŎ 034. şũźŎşŭŉşŦłłŧ /0 ŖŪŎŧĹŖ 0340 

őŮƢŢŢĶŲŏŏ   ĶŚŭơŖļŧŎŝūĶŞŧŲŚťŢŢĶŲŏŏ ĶŘŖųŗōŧōũĶŧŘŲŚťőŦļűŖŬŢļ 

őŮƢŘŦŏĽƢŧļ   ŏŖĽ,ŢũŊŧűŚŪŗŎŵŌŗ ŉŪűŜŚƣŢŐűŖŎŊƥ 

ŚŦĶŞňťļŧŎ   ĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧŉŧŉĹŢŎĶŘŪŊ ĽžŧŎŜŎ /,466 Ŗ. 

   ĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ŘŮŐŊŦŜŗŮ ĽžŧŎŜŎ 40/ Ŗ. 

   ĶơŢşŘƢŧļŐŘťŊŮŘťŏŧŗŎźžŧ G1 ĽžŧŎŜŎ 1 ŲŠơļ 

0, ųĹŘļĶŧŘœŦŇŎŧœŬźŎŌŪŹűķŊűŝŘŞŅĶũĽœũűŝŞŉơŧŎŲŖơşŧŗ 

  űĽƢŧķŢļųĹŘļĶŧŘ  ĶŘŖųŗōŧōũĶŧŘŲŚťőŦļűŖŬŢļ ĶŘťŌŘŜļŖŠŧŉŵŌŗ 

  şŋŧŎŌŪŹĶơŢşŘƢŧļ  Ţ,ŲŖơşŧŗ Ľ,űĿŪŗļŘŧŗ ŘŧĹŧĶơŢşŘƢŧļ 67,07.,... ŏ, 

  şŦłłŧűŚķŌŪŹ  /41-034. ŘťŗťűŜŚŧĶơŢşŘƢŧļ 53. ŜŦŎ 

  űŘũŹŖŊƢŎşŦłłŧ  /0 űŖŞŧŗŎ 034. şũźŎşŭŉşŦłłŧ / œřŞŕŧĹŖ 0340 

  őŮƢŢŢĶŲŏŏ  ŏŘũŞŦŌųŐŘűĶŘş űŌĹųŎųŚŗŪ ĹŢŎŀŦŚŲŌŸŎşƥ ĽžŧĶŦŉ 

őŮƢŘŦŏĽƢŧļ  ŏŖĽ,ŢũŊŧűŚŪŗŎŵŌŗ ŉŪűŜŚƣŢŐűŖŎŊƥ 

ŚŦĶŞňťļŧŎ  ĶơŢşŘƢŧļŘťŏŏŘťŏŧŗŎźžŧŲŚťŐƝŢļĶŦŎŎźžŧŌơŜŖŴŎűŌŝŏŧŚ 

  ŊžŧŏŚŲŖơşŧŗ űŜŪŗļœŧļĹžŧŲŚťŲŖơşŧŗŖũŊŘŕŧœ 

   /, ļŧŎŜŧļŌơŢŘťŏŧŗŎźžŧĶŚŖ ĹşŚ, Dia 0.80 Ŗ, /,136 Ŗ. 

   0, ļŧŎŘŧļŘťŏŧŗŎźžŧ ĹşŚ, 640 Ŗ. 

   1, ļŧŎŋŎŎĹŦŎŐƝŢļĶŦŎŎźžŧŌơŜŖ 1,35/ Ŗ. 
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ķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ,ŘŮŐŊŦŜŗŮ (Method Statement For Drainage 

Canal U-Shaped) 

 1. ĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧųŉŗ ŜũōŪĶŧŘĶơŢşŘƢŧļŌŦŹŜŵŐ &ŠŚơŢŴŎŌŪŹ' 

 /,/ ļŧŎşžŧŘŜĽ 

 /,0 ļŧŎŐŘŦŏœŬźŎŌŪŹ 

 /,1 ļŧŎŊŢĶűşŧűķŸŖ 

 /,2 ļŧŎ Bypass ŎźžŧŲŚťĶŦźŎŎźžŧ 

 /,3 ļŧŎķŭŉŉũŎŲŚťŊŦŉűşŧűķŸŖ 

 /,4 ļŧŎűķƢŧŲŏŏŲŚťŚļűŠŚŸĶœŬźŎ 

 /,5 ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļœŬźŎ 

/,6 ļŧŎűķƢŧŲŏŏŲŚťŚļűŠŚŸĶőŎŦļ 

/,7 ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļőŎŦļ 

/,/. ļŧŎŘŬźŢŲŏŏĹźžŧŗŦŎ 

/,// ļŧŎ Repair 

/,/0 ļŧŎŏơŖĹŢŎĶŘŪŊ 

 0. ĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧŲŏŏ Precast 

2,/ ļŧŎşžŧŘŜĽ 

2,0 ļŧŎŐŘŦŏœŬźŎŌŪŹ 

2,1 ļŧŎŊŢĶűşŧűķŸŖ 

2,2 ļŧŎ Bypass ŎźžŧŲŚťĶŦźŎŎźžŧ 

2,3 ļŧŎķŭŉŉũŎŲŚťŊŦŉűşŧűķŸŖ 

2,4 ļŧŎőŚũŊĿũźŎşơŜŎşžŧűŘŸĽŘŮŐ &őŎŦļŘŜŖœŬźŎ' 

0,5 ļŧŎŐŘťĶŢŏŊũŉŊŦźļĿũźŎşơŜŎ &Precast) 

2.8 ļŧŎűŌĹŢŎĶŘŪŊœŬźŎ &ŐƘŉŠŦŜűşŧűķŸŖ' 

0,7 ļŧŎ Repair ŌŦŏŘŢŗŊơŢ 

3. ĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧŲŏŏ Semi-Precast &ĶūŹļşžŧűŘŸĽŘŮŐ' 

3,/ ļŧŎşžŧŘŜĽ 

3,0 ļŧŎŐŘŦŏœŬźŎŌŪŹ 

3,1 ļŧŎŊŢĶűşŧűķŸŖ 

3,2 ļŧŎ Bypass ŎźžŧŲŚťĶŦźŎŎźžŧ 
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3,3 ļŧŎķŭŉŉũŎŲŚťŊŦŉűşŧűķŸŖ 

3,4 ļŧŎőŚũŊĿũźŎşơŜŎşžŧűŘŸĽŘŮŐ &őŎŦļ' 

3,5 ļŧŎŐŘťĶŢŏŊũŉŊŦźļ ĿũźŎşơŜŎşžŧűŘŸĽŘŮŐ &őŎŦļ' 

3,6 ļŧŎŚļűŠŚŸĶœŬźŎ 

3.9 ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļœŬźŎ 

3,/. ļŧŎŏơŖĹŢŎĶŘŪŊ 

 

ŘŧŗŚťűŢŪŗŉĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧųŉŗ ŜũōŪĶŧŘĶơŢşŘƢŧļŌŦŹŜŵŐ &ŠŚơŢŴŎŌŪŹ' 

ļŧŎşžŧŘŜĽ ŉžŧűŎũŎĶŧŘşžŧŘŜĽŌžŧŜļŘŢŏœŘƢŢŖŌŦźļĶŧŘĹŜŏĹŭŖŲŎŜŘŧŏŲŚťŲŎŜŉũŹļ 

ųŉŗŢƢŧļŢũļĽŧĶŠŖŭŉŠŚŦĶŅŧŎ ĽŧĶŎŦźŎĽūļŉžŧűŎũŎĶŧŘŜŧļŊžŧŲŠŎơļŲŚťŘťŉŦŏŲŎŜĶơŢşŘƢŧļķŢļļŧŎ

ŌŪŹĽťşŘƢŧļ 

ļŧŎŐŘŦŏœŬźŎŌŪŹ ŋŧĶŋŧļĿŭŉşũŹļŌŪŹŵŖơœūļŐŘťşļĹƥŲŚťŊƢŢļĿŭŉŚŢĶŠŎƢŧŉũŎ ŊŧŖŖŧŊŘŅŧŎ

ĶŧŘĶơŢşŘƢŧļűşŪŗĶơŢŎ ŐŘŦŏœŬźŎŌŪ űœŬŹŢűŊŘŪŗŖŘŮŐļŧŎĶơŢşŘƢŧļ 

ļŧŎŊŢĶűşŧűķŸŖ  

1. ĶŧŘűŊŘŪŗŖĶŧŘ 

1.1 ĶŧŘŜŧļŲőŎĶŧŘŊĶűşŧűķŸŖ ŲŚťĽŦŉŌžŧŲŏŏŔŢŘƥŖŌŪŹŴĿƢŴŎĶŧŘŊŢĶűşŧűķŸŖ 

1.2 ŌžŧĶŧŘűĽŧťşžŧŘŜĽĿŦźŎŉũŎ űœŬŹŢŐŘťĶŢŏĶŧŘĹžŧŎŜňŢŢĶŲŏŏ ķŎŧŉ ŲŚť

ĹŜŧŖŗŧŜķŢļűşŧűķŸŖ 

1.3 ĶžŧŠŎŉŜũōŪĶŧŘŊŘŜĽşŢŏűşŧűķŸŖ 

1.4 ĽŦŉŌžŧűŢĶşŧŘŘŧŗĶŧŘĹžŧŎŜňűşŧűķŸŖ* ŘŧŗĶŧŘĹžŧŎŜň Blow count 

1.5 űŊŘŪŗŖşŧōŧŘňŮŐųŕĹŊơŧļ ŷ űĿơŎ ŵŔŔƝŧ* ŎźžŧŐŘťŐŧ* ŌŧļŚžŧűŚŪŗļűķŸŖ 

2. ĶŧŘŉžŧűŎũŎĶŧŘŊŢĶűşŧűķŸŖ 

2./, ŜŧļűşŧűķŸŖŊŧŖŘŮŐŲŏŏ ŉŦļŲşŉļŴŎŲŏŏŲŐŚŎ ĽŭŉĹŜŏĹŭŖ.ŷ ŌŧļŘŧŏŲŚť 

ŌŧļŲŎŜŉũŹļ 

2.2 ŌžŧĶŧŘŊƢŢļűşŧűķŸŖŌŉşŢŏ (Pilot Pile) űœŬŹŢŠŧķŎŧŉ ĹŜŧŖŗŧŜŘŮŐŲŏŏķŢļ

űşŧűķŸŖŲŚť Blow count ŲŚƢŜűşŎŢķŢŢŎŭŖŦŊũĽŧĶőŮƢŢŢĶŲŏŏųĹŘļşŘƢŧļ 

2.3 űŖŬŹŢŢŎŭŖŦŊũŲŚƢŜĽžŧŉžŧűŎũŎĶŧŘŊŢĶűşŧűķŸŖ ŊŧŖŲőŎļŧŎĶŧŘŊŢĶŌũŝŌŧļ 

ĶŧŘűĹŚŬŹŢŎŌŪŹŴŎĶŧŘŊŢĶűşŧűķŸŖ ŲŚťŌŉşŢŏŎźžŧŠŎŦĶŏŘŘŌŭĶűşŧűķŸŖ ųŉŗĶŧŘķŎşơļűşŧűķŸŖĽŧĶ

ųŘļļŧŎĹŜŘŖŪŢŧŗŭŵŖơŎƢŢŗĶŜơŧ 5 ŜŦŎ 
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ļŧŎ Bypass ŎźžŧŲŚťĶŦźŎŎźžŧ űŎŬŹŢļĽŧĶĶŧŘŉžŧűŎũŎļŧŎŌŦŹŜ ŷ ŵŐŲŚƢŜĽťŵŖơşŧŖŧŘŋ 

ŐƘŉĶŦŎŚžŧĹŚŢļŵŉƢŌŦźļŠŖŉ ĽūļŖŪŎźžŧŵŠŚőơŧŎŴŎœŬźŎŌŪŹĶơŢşŘƢŧļ ĽūļŊƢŢļŜŧļŲőŎŘťŏŏŘťŏŧŗŎźžŧŜơŧ

ĽťŴŠƢŘťŏŧŗŵŐŵŠŎ ŠŘŬŢŢŗơŧļŵŘ ŲŚƢŜĽŦŉűŊŘŪŗŖŜŦşŉŭ ŲŚƢŜĽŦŉűŊŘŪŗŖŜŦşŉŭ ŢŭŐĶŘňƥ

şŧōŧŘňŮŐųŕĹœŘƢŢŖ űĿơŎŢŧĽĽťŐƘŉĶŦźŎŌŪŚťĹŘūŹļĹŚŢļŲŚƢŜŌžŧļŧŎ ŠŘŬŢŖŪĶŧŘŜŧļŌơŢ űŐŚŪŹŗŎ

ŌŧļŎźžŧ űœŬŹŢŴŠƢőŮƢŌŪŹŢŗŮơŌƢŧŗŎźžŧŵŖơŵŉƢŘŦŏőŚĶŘťŌŏ 

ļŧŎķŭŉŉũŎŲŚťŊŦŉűşŧűķŸŖ 

1. ĶŧŘķŭŉŊŦŉűşŧűķŸŖ 

1.1 ŊŘŜĽşŢŏŘťŉŦŏŊŦŉűķŸŖ Pile cut off ĶơŢŎŚļŖŬŢķŭŉ 

1.0 ŊƢŢļŌžŧŘťŉŦŏŵŜƢŌŪŹűşŧűķŸŖĶơŢŎķŭŉ ĶŧŘķŭŉŉũŎŴŠƢőŎŦļŉũŎŠơŧļĽŧĶķŢŏŅŧŎ 

50-100 ŀŖ, 

1.1 ŴŎķňťķŭŉŋƢŧŖŪŎźžŧŴŊƢŉũŎ ŴŠƢŌžŧŏơŢ Sump ķŭŉűőŬŹŢŠŦŜĶťųŠŚĶķŢļűĹŘŬŹŢļşŮŏŎźžŧ

şžŧŠŘŦŏşŮŏŎźžŧŚļŵŐŉƢŜŗ 

1.2 ŴŎķňťķŭŉŉũŎ ŠƢŧŖĶŢļŉũŎŵŜƢŌŪŹķŢŏŠŚŭŖųŉŗűŉŸŉķŧŉ űœŬŹŢŐƝŢļĶŦŎŉũŎœŦĶĽŧĶ

ŎźžŧŠŎŦĶķŢļŉũŎŌŪŹĶŢļŵŜƢ 

1.3 ŴŎķňťķŭŉŉũŎ ŊƢŢļŘťŜŦļŵŖơŴŠƢűĹŘŬŹŢļĽŦĶŘųŉŎŠŦŜűşŧűķŸŖŠŦĶ ųŉŗĹŢŗĿŪźŏŢĶ

ŊžŧŲŠŎơļŴŠƢ Operator ŌŘŧŏŉƢŜŗ 

1.4 űŖŬŹŢķŭŉŲŚƢŜűşŘŸĽ ŘŪŏŐŘŦŏŉũŎ ŏŉŢŦŉ ŚļŌŘŧŗ ŲŚťűŌĹŢŎĶŘŪŊŠŗŧŏųŉŗűŘŸŜ 

1.5 ŊŘŜĽşŢŏşŕŧœŠŦŜűķŸŖ ŠŚŦļĶŧŘŊŦŉűşŘŸĽ űŖŬŹŢœŏŜơŧŠŦŜűķŸŖŏũŹŎ ŠŘŬŢŲŊĶ ŴŠƢŌžŧ

ĶŧŘŀơŢŖŌŦŎŌŪųŉŗĶŧŘ Grout ŊŧŖŜũōŪŌŪŹűŠŖŧťşŖ 

ļŧŎűķƢŧŲŏŏŲŚťŚļűŠŚŸĶ  

1. ŊŦŉ-ŉŦŉűŠŚŸĶŊŧŖŘŮŐŲŏŏŌŪŹĶžŧŠŎŉ 

0. űĿŸĹķŎŧŉ ĽžŧŎŜŎ ķŢļűŠŚŸĶ ŲŚťŘťŗťŠơŧļŴŠƢŊŘļŊŧŖŲŏŏ 

1. ŐŘťĶŢŏŲŏŏűŐƩŎųĹŘļŊŧŖ Shop drawing ŌŪŹ design by engineer ŲŚťŊƢŢļ

ŊŘŜĽşŢŏŲŏŏŊŧŖŘŧŗĶŧŘ œŘƢŢŖŌŦźļűĿŸĹŘťŗť Covering 

4. ŊƢŢļŌžŧĹŜŧŖşťŢŧŉőũŜŵŖƢŲŏŏ ŲŚťŌŧŉƢŜŗŎźžŧŖŦŎŲŏŏŌŭĶĹŘŦźļ 

3. ŢŭŉŘŮŏŘũűŜňŘŢŗŊơŢŲŏŏ ĶơŢŎŌžŧĶŧŘűŌĹŢŎĶŘŪŊ 

ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļ 

1. ĶơŢŎűŌĹŢŎĶŘŪŊ 

1./ ĶŧŘŊŘŜĽşŢŏŲŚťűŊŘŪŗŖĶŧŘ ĶơŢŎĶŧŘűŌĹŢŎĶŘŪŊ 
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1.0 ŊŘŜĽşŢŏűŠŚŸĶ ĹŘŏŠŘŬŢŵŖơ Covering ŵŉƢŊŧŖŲŏŏŠŘŬŢŵŖơ ŊŧŖ Ŗŗő, 

//./-30 

1.1 ŊŘŜĽşŢŏķŎŧŉķŢļŲŏŏĶŜƢŧļ ŗŧŜ şŮļ ŜơŧŋŮĶŊƢŢļŠŘŬŢŵŖơ ŲŚťĽťŊƢŢļŵŉƢŉũŹļ

ŲŚťŲŎŜŌŪŹŋŮĶŊƢŢļ 

1.2 ŊŘŜĽşŢŏĽžŧŎŜŎűŠŚŸĶűşƢŎ ķŎŧŉűŠŚŸĶ ŜơŧŋŮĶŊƢŢļŠŘŬŢŵŖơ 

1.3 ŊŘŜĽşŢŏĹŜŧŖŲķŸļŲŘļķŢļŲŏŏ ŲŚťĹźžŧŗŦŎ ųŉŗűľœŧťŖŭŖķŢļŲŏŏ 

1.4 ŌžŧŘťŉŦŏ Top of concrete ŴŠƢűŘŪŗŏŘƢŢŗ 

1.5 ŊŘŜĽşŢŏĹŜŧŖşťŢŧŉ őơŧŎŠŘŬŢŵŖơ œŘƢŢŖŉžŧűŎũŎĶŧŘŲĶƢŵķŴŠƢűŘŪŗŏŘƢŢŗ 

1.6, űŊŘŪŗŖŲŚťŊŘŜĽşŢŏ űĹŘŬŹŢļŖŬŢŌŪŹŴĿƢŴŎĶŧŘűŌĹŢŎĶŘŪŊ 

1.7 űŊŘŪŗŖŲŚťŊŘŜĽşŢŏűşƢŎŌŧļĶŧŘŚžŧűŚŪŗļŲŚťŜũōŪĶŧŘűŌĹŢŎĶŘŪŊ 

2. ŘťŠŜơŧļűŌĹŢŎĶŘŪŊ 

űŐƩŎŠŎƢŧŌŪŹķŢļ Site engineer ŠŘŬŢ Foreman ŌŪŹŊƢŢļĹŜŏĹŭŖŲŎťŎžŧ ŲŚťŊƢŢļŲĶƢŵķ

ŐƧłŠŧŌŪŹĽťűĶũŉķūźŎŴŎŘťŠŜơŧļĶŧŘűŌĹŢŎĶŘŪŊ ŋƢŧŖŪĶŧŘűŊŘŪŗŖĶŧŘŉŪ ŐƧłŠŧĶŸĽťŖŪŎƢŢŗŠŘŬŢŢŧĽ

ŵŖơŖŪűŚŗ 

2.1 ĶŧŘĹŜŏĹŭŖ űĿơŎ ļŧŎűŌŊƢŢļŵŉƢŊŧŖŲőŎ ŋŮĶŊƢŢļŊŧŖŠŚŦĶĶŧŘ ŕŧŗŴŎűŜŚŧŌŪŹ

űŠŖŧťşŖ 

2.2 ĶŧŘŲŎťŎžŧ űĿơŎ ĶŧŘĽŪźĹŢŎĶŘŪŊ ŊƢŢļĽŪźŢŗơŧļşŖŹžŧűşŖŢŲŚťŋŮĶŜũōŪ 

2.3 ĶŧŘŲĶƢŵķŐƧłŠŧŌŪŹŢŧĽűĶũŉķūźŎŵŉƢ űĿơŎŲŏŏŲŊĶ ĶŧŘĽŘŧĽŘűşŪŗļŉŦļŐƧłŠŧĶŦŏ

ŖŜŚĿŎŴŎœŬźŎŌŪŹ ŊƢŢļŲĶƢŐƧłŠŧŢŗơŧļŘŜŉűŘŸŜŊŧŖŜũōŪŌŪŹűŠŖŧťşŖ 

3. ŠŚŦļĽŧĶűŌĹŢŎĶŘŪŊűşŘŸĽ 

3./ ŊŘŜĽşŢŏŜơŧŘťŉŦŏűŌŋŮĶŊƢŢļŠŘŬŢŵŖơ 

3.0 ŌžŧĹŜŧŖşťŢŧŉűĹŘŬŹŢļŖŬŢŌŪŹŴĿƢŴŎĶŧŘűŌ ŌŭĶĿŎũŉ 

1,3 űĹŘŬŹŢļĽŦĶŘŠŎŦĶ ĽŢŉŴŠƢűŘŪŗŏŘƢŢŗ ŠƢŧŖĽŢŉŠŎƢŧļŧŎ 

3.2 űŖŬŹŢĹŢŎĶŘŪŊŵŉƢŢŧŗŭ œŘƢŢŖŌŪŹĽťŘŬźŢŲŏŏķƢŧļ ŌŪŖļŧŎĽťŊƢŢļŜŧļŲőŎĶŧŘŌžŧļŧŎ

ŲŏơļŠŎƢŧŌŪŹĶŦŎ ŌžŧĶŧŘŏơŖĹŢŎĶŘŪŊŲŚťĶŚŏŏŉŢŦŉŉũŎ 
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ĶŧŘŜũűĹŘŧťŠƥŐƧłŠŧ şŧűŠŊŭ 

ŌřŞŃŪĶƢŧļŐŚŧ ŠŘŬŢ ŲőŎőŦļşŧűŠŊŭŲŚťőŚ (Cause[&[Effect)kŲşŉļŋūļĹŜŧŖşŦŖœŦŎōƥ

ŘťŠŜơŧļŐƧłŠŧĶŦŏşŧűŠŊŭŌŦźļŠŖŉŌŪŹűŐƩŎŵŐŵŉƢ ŌŪŹŢŧĽĶơŢŴŠƢűĶũŉŐƧłŠŧŎŦźŎ.ŷ.ŠŘŬŢűŐƩŎŲőŎőŦļŌŪŹ

ŲşŉļşŖŖŭŊũŅŧŎķŢļĹŜŧŖşŦŖœŦŎōƥŢŗơŧļűŐƩŎŘťŏŏ ŘťŠŜơŧļşŧűŠŊŭŠŚŧŗ.ŷ.şŧűŠŊŭŌŪŹşơļőŚŊơŢ

ŐƧłŠŧŠŎūŹļŐƧłŠŧ ŢŧĽűŘŪŗĶŜơŧ ÿőŦļĶƢŧļŐŚŧ (Fish.Bone.Diagram)Ā űŎŬŹŢļĽŧĶŖŪŚŦĶŞňťĹŚƢŧŗ

ŐŚŧŌŪŹűŠŚŬŢŲŊơĶƢŧļ,ŠŘŬŢűŘŪŗĶŜơŧ,ŲőŎőŦļŢũĿũĶŧŜơŧ,(Ishikawa,Diagram'.ĽŧĶŘŧŗŚťűŢŪŗŉĶŧŘ

ĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ųŉŗŜũōŪŌŦŹŜŵŐ ŎžŧŖŧŌžŧĶŧŘŜũűĹŘŧťŠƥŠŧŐƧłŠŧ şŧűŠŊŭ űœŬŹŢ

ŎžŧŵŐşŮơĶŧŘŐŘŦŏŐŘŭļŘŮŐŲŏŏŜũōŪĶŧŘŌžŧļŧŎ ųŉŗŎžŧűŢŧŌřŞŃŪĶƢŧļŐŚŧŖŧŐŘťŗŭĶŊƥŴĿƢŵŉƢŉŦļŎŪź 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ŕŧœ 0 ŲşŉļŐƧłŠŧŲŚťşŧűŠŊŭŌŪŹűĶũŉķūźŎŴŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, 
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ŲőŎŕŮŖũ œŧűŘųŊƢ ĹŬŢ űĹŘŬŹŢļŖŬŢşžŧŠŘŦŏĶŧŘŊŘŜĽşŢŏŐƧłŠŧŊơŧļ ŷ ŌŪŹűĶũŉķūźŎŴŎŢļĹƥĶŘ

ųŉŗĶŧŘŎžŧűŢŧşŧűŠŊŭűŠŚơŧŎŦźŎ ŖŧŲŏơļŲŗĶŐŘťűŕŌŲŚƢŜűŘŪŗļŚžŧŉŦŏĹŜŧŖşžŧĹŦłķŢļķƢŢŖŮŚĽŧĶ

ŖŧĶŵŐŠŧŎƢŢŗ ĽŧĶŘŧŗŚťűŢŪŗŉ ĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ųŉŗŜũōŪŌŦŹŜŵŐ &ŠŚơŢŴŎŌŪŹ'

ŎžŧŖŧŜũűĹŘŧťŠƥŠŧŐƧłŠŧşŧűŠŊŭ,űœŬŹŢűŐƩŎŲŎŜŌŧļŴŎĶŧŘŊŦŉşũŎŴĽŲĶƢŐƧłŠŧűŘơļŉơŜŎ,ŐƧłŠŧŘŢļ

ŊŧŖŚžŧŉŦŏļŀūŹļŎžŧŵŐşŮơĶŧŘŐŘŦŏŐŘŭļ,ŲŏŏŜũōŪŌžŧļŧŎ ųŉŗŎžŧűŢŧŲőŎŕŮŖũ œŧűŘųŊƢ ŖŧŐŘťŗŭĶŊƥŴĿƢŵŉƢ

ŉŦļŎŪź 

 

ŊŧŘŧļ / ŲşŉļŏŦŎŌūĶĹŜŧŖŋŪŹķŦźŎŊŢŎĶŧŘŌžŧļŧŎŌŪŹŚơŧĿƢŧŴŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ 

ĹŢŎĶŘŪŊűşŘũŖűŠŚŸĶ, 

ķŦźŎŊŢŎĶŧŘŌžŧļŧŎŌŪŹŚơŧĿƢŧ 
ĽžŧŎŜŎĹŘŦźļ ŘŜŖ 

&ĹŘŦźļ' ųĹŘļĶŧŘŲŖơŔƝŧŠŚŜļ ųĹŘļĶŧŘŲŖơşŧŗ Ť 

ļŧŎşžŧŘŜĽŲŚťűŊŘŪŗŖœŬźŎŌŪŹ 

ļŧŎŊŢĶűşŧűķŸŖ 

ļŧŎĶŦźŎŎźžŧ-By Pass Ŏźžŧ 

ļŧŎķŭŉŉũŎ-ŊŦŉŠŦŜűşŧűķŸŖ 

ļŧŎŚļűŠŚŸĶŲŚťűķƢŧŲŏŏœŬźŎ 

ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļœŬźŎ 

ļŧŎŚļűŠŚŸĶŲŚťűķƢŧŲŏŏőŎŦļ 

ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļőŎŦļ 

ļŧŎŘŬźŢŲŏŏŲŚťűĶŸŏűļũŎ 

ļŧŎŢŬŹŎ ŷ  

/ 

2 

2 

/ 

// 

/ 

/0 

2 

/ 

. 

/ 

3 

/ 

2 

7 

1 

/3 

0 

. 

/ 

0 

7 

3 

3 

0. 

2 

05 

4 

/ 

/ 

ŘŜŖ 17 2/ 6. 
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ŊŧŘŧļ 0 ŲşŉļĹŜŧŖŋŪŹķŦźŎŊŢŎĶŧŘŌžŧļŧŎŌŪŹŚơŧĿƢŧŴŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, 

ķŦźŎŊŢŎ

ĶŧŘ

ŌžŧļŧŎ 

ķŦźŎŊŢŎĶŧŘŌžŧļŧŎŌŪŹŚơŧĿƢŧ ĹŜŧŖŋŪŹ 
ĹŜŧŖŋŪŹ

şťşŖ 

% űŌŪŗŏĶŦŎ

ĹơŧŘŜŖ 

% ĹŜŧŖŋŪŹ

şťşŖ 

/ 

0 

1 

2 

3 

4 

5 

6 

7 

/. 

ļŧŎŚļűŠŚŸĶŲŚťűķƢŧŲŏŏőŎŦļ 

ļŧŎŚļűŠŚŸĶŲŚťűķƢŧŲŏŏœŬźŎ 

ļŧŎŊŢĶűşŧűķŸŖ 

ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļőŎŦļ 

ļŧŎĶŦźŎŎźžŧ-By pass Ŏźžŧ 

ļŧŎķŭŉŉũŎ-ŊŦŉŠŦŜűşŧűķŸŖ 

ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļœŬźŎ 

ļŧŎşžŧŘŜĽŲŚťűŊŘŪŗŖœŬźŎŌŪŹ 

ļŧŎŘŬźŢŲŏŏŲŚťűĶŸŏļŧŎ 

ļŧŎŢŬŹŎ ŷ 

05 

0. 

7 

4 

3 

3 

2 

0 

/ 

/ 

05 

25 

34 

40 

45 

50 

54 

56 

57 

6. 

12 

03 

// 

6 

4 

4 

3 

1 

/ 

/ 

12 

37 

5. 

56 

62 

7. 

73 

76 

77 

/.. 

 ŘŜŖ 80  /..  

 

 
 

ŕŧœ 1 ŲşŉļŲőŎŕŧœœŧűŘųŊƢ ķŦźŎŊŢŎĶŧŘŌžŧļŧŎŌŪŹŚơŧĿƢŧ 

0

10

20

30

40

50

60

70

80

1 2 3 4 5 6 7 8 9 10

27

20

9
6 5 5 4 2 1 1

/.. % 

90 

80 

70 

60 

50 

40 

20 

10 

0 

30 *  

*  
*  

*  *  
*  *  *  *  *  

ķŦźŎŊŢŎĶŧŘŌžŧļŧŎ 

ĹŜŧŖŋŪŹ űŐŢŘƥűŀŸŎŊƥ 



 

 

  

 
 

24 

ĽŧĶŕŧœŜ1ŜœŏŜơŧķƢŢŖŮŚŌŪŹŖŪĹŜŧŖşžŧĹŦłŖŧĶ,ĽťŖŪĽžŧŎŜŎŎƢŢŗ,ŲŚťķƢŢŖŮŚŌŪŹŖŪ

ĹŜŧŖşžŧĹŦłűœŪŗļűŚŸĶŎƢŢŗ ĽťŖŪĽžŧŎŜŎŖŧĶ ĽťűŠŸŎŵŉƢŜơŧ şŢŉĹŚƢŢļĶŦŏŠŚŦĶĶŧŘ œŧűŘųŊƢ ĽŧĶ

ķƢŢŖŮŚ ŲşŉļŜơŧ űŖŬŹŢŠŧĶŉžŧűŎũŎĶŧŘŉŦļĶŚơŧŜŊơŢŵŐűŘŬŹŢŗ ŷ ķŦźŎŊŢŎĶŧŘŌžŧļŧŎŴŎļŧŎŚļűŠŚŸĶ

űķƢŧŲŏŏőŎŦļ ļŧŎŚļűŠŚŸĶűķƢŧŲŏŏœŬźŎ ŲŚťļŧŎŊŢĶűşŧűķŸŖ ĽťűĶũŉĹŜŧŖŚơŧĿƢŧķūźŎŢŪĶŴŎŢŎŧĹŊ



 

 

 
 

 

ŏŌŌŪŹ 2 

őŚĶŧŘŜũĽŦŗ 

 

őŚĶŧŘŝūĶŞŧŜũĽŦŗ ĶŧŘűŐŘŪŗŏűŌŪŗŏĶŧŘĶơŢşŘƢŧļųŉŗŜũōŪŌŦŹŜŵŐ ŲŚťŜũōŪ SemiúPrecast 

ŴŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, &ŘŮŐŊŦŜŗŮ' ķŢļųĹŘļĶŧŘœŦŇŎŧœŬźŎŌŪŹűķŊűŝŘŞŅĶũĽœũűŝŞ

ŉơŧŎŲŖơşŧŗ Ţ,ŲŖơşŧŗ Ľ,űĿŪŗļŘŧŗ ŲŚťųĹŘļĶŧŘĶơŢşŘƢŧļŘťŏŏŘťŏŧŗŎźžŧűœŬŹŢŏŘŘűŌŧŐƧłŠŧŎźžŧ

ŌơŜŖœŬźŎŌŪŹĿŭŖĿŎŲŖơŔƝŧŠŚŜļ Ţ,űŖŬŢļ Ľ,űĿŪŗļŘŧŗ ķŢļ ŏŖĽ,ŢũŊŧűŚŪŗŎŵŌŗ ŉŪűŜŚƣŢŐűŖŎŊƥ 

ŏŘũŞŦŌŤ ŵŉƢœũĽŧŘňŧĹŜŧŖűŠŖŧťşŖŴŎĶŧŘűŚŬŢĶŜũōŪĶŧŘĶơŢşŘƢŧļ ųŉŗűŚŬŢĶŴĿƢŜũōŪŌŦŹŜŵŐ

űŐƩŎşơŜŎŴŠłơ ŲŚťŌŉŚŢļŜũōŪ Semi-Precast ĹŜŧŖŗŧŜ 7. Ŗ, ŲŊơĶŧŘĶơŢşŘƢŧļųŉŗŜũōŪ Precast

œŏŜơŧŵŖơűŠŖŧťşŖŴŎųĹŘļĶŧŘŉŦļĶŚơŧŜ űŎŬŹŢļĽŧĶ ĿũźŎļŧŎŖŪŎźžŧŠŎŦĶŖŧĶŲŚťŖŪķŎŧŉŴŠłơ œŬźŎŌŪŹ

ĶơŢşŘƢŧļŵŖơşťŉŜĶŴŎĶŧŘŗĶ-ŊũŉŊŦźļĿũźŎļŧŎ.ŢŪĶŌŦźļűĽƢŧķŢļļŧŎp&ĶŘŖųŗōŧōũĶŧŘŲŚťőŦļűŖŬŢļ'   

ŵŖơşŧŖŧŘŋŲĶƢŵķşŦłłŧŴŠƢűŐŚŪŹŗŎŲŐŚļŘŮŐŲŏŏļŧŎĶơŢşŘƢŧļ ŴŠƢűŐƩŎĶŧŘĶơŢşŘƢŧļųŉŗŜũōŪ Precast

ŵŉƢŌŦŎŴŎŘťŗťűŜŚŧŊŧŖşŦłłŧĶơŢşŘƢŧļűŉũŖ őŮƢŌžŧĶŧŘŜũĽŦŗĽūļŌžŧĶŧŘŝūĶŞŧűŐŘŪŗŏűŌŪŗŏűľœŧťŜũōŪ

ĶơŢşŘƢŧļŲŏŏŌŦŹŜŵŐ &ŠŚơŢŴŎŌŪŹ' ĶŦŏ ŜũōŪĶơŢşŘƢŧļŲŏŏ Semi-Precast ŵŉƢŉŦļŎŪź 
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ŕŧœ 2 ŲşŉļŚžŧŉŦŏķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ŘŮŐŊŦŜŗŮ ųŉŗŜũōŪĶŧŘ 

ĶơŢşŘƢŧļŌŦŹŜŵŐ &ŠŚơŢŴŎŌŪŹ' 

 

ļŧŎŐŘŦŏœŬźŎŌŪŹ 

ļŧŎŊŢĶűşŧűķŸŖ 

ļŧŎ Bypass ŎźžŧŲŚťĶŦźŎŎźžŧ 

ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļœŬźŎ 

ļŧŎűķƢŧŲŏŏŲŚťŚļűŠŚŸĶœŬźŎ

ŧŎűķƢŧŲŏŏ

ŲŚťŚļűŠŚŸĶ 

ļŧŎķŭŉŉũŎŲŚťŊŦŉűşŧűķŸŖ 

ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļőŎŦļ 

ļŧŎűķƢŧŲŏŏŲŚťŚļűŠŚŸĶőŎŦļ 

ļŧŎŘŬźŢŲŏŏĹźžŧŗŦŎ 

ļŧŎ Repair 

ļŧŎşžŧŘŜĽ 

ļŧŎŏơŖĹŢŎĶŘŪŊ 



 

 

  

 
 

27 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ŕŧœ 3 ŲşŉļŚžŧŉŦŏķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļ ĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, Ųŏŏ Semi-Precast 

 
 

ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļœŬźŎ 

 

ļŧŎşžŧŘŜĽ 

ļŧŎŐŘŦŏœŬźŎŌŪŹ 

ļŧŎŊŢĶűşŧűķŸŖ 

ļŧŎ Bypass ŎźžŧŲŚťĶŦźŎŎźžŧ 

ļŧŎķŭŉŉũŎŲŚťŊŦŉűşŧűķŸŖ 

ļŧŎőŚũŊĿũźŎşơŜŎşžŧűŘŸĽŘŮŐ &őŎŦļ' 

 

ļŧŎŐŘťĶŢŏŊũŉŊŦźļ ĿũźŎşơŜŎşžŧűŘŸĽŘŮŐ &őŎŦļ' 

 &őŎŦļ' 

 
ļŧŎŚļűŠŚŸĶœŬźŎ 

 

ļŧŎŏơŖĹŢŎĶŘŪŊ 
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ŊŧŘŧļ 1 ŲşŉļűŐŘŪŗŏűŌŪŗŏķŦźŎŊŢŎĶŧŘŌžŧļŧŎĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ųŉŗŜũōŪŌŦŹŜŵŐ 

 ŲŚťŜũōŪ Semi-Precast 

Śžŧ

ŉŦŏ 

ŜũōŪĶơŢşŘƢŧļŲŏŏŌŦŹŜŵŐ  

&ŠŚơŢŴŎŌŪŹ' 

Ųŏŏ Semi-Precast 

 &ĶūŹļşžŧűŘŸĽŘŮŐ' 
ŠŖŧŗűŠŊŭ 

/ 

 

 

0 

1 

 

 

 

 

2 

3 

4 

5 

6 

7 

/. 

// 

/0 

ļŧŎşžŧŘŜĽ 

- ŊŘŜĽşŢŏŲŎŜĶơŢşŘƢŧļ 

- ļŧŎŐŘťşŧŎŌƢŢļŋũŹŎ 

ļŧŎŐŘŦŏœŬźŎŌŪŹ 

ļŧŎŊŢĶűşŧűķŸŖ 

- ļŧŎŜŧļŲőŎőŚũŊűşŧűķŸŖ 

- ļŧŎűŊŘŪŗŖŐƧƫŎĽŦŹŎ 

- ŲőŎĶŧŘŊŢĶűşŧűķŸŖ 

- ĶŧŘŊŘŜĽşŢŏ 

Bypass Ŏźžŧ-ĶŦźŎŎźžŧ 

ļŧŎķŭŉŉũŎ-ŊŦŉŠŦŜűşŧűķŸŖ 

ļŧŎűķƢŧŲŏŏ-ŚļűŠŚŸĶœŬźŎ 

ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļœŬźŎ 

ļŧŎűķƢŧŲŏŏ-ŚļűŠŚŸĶőŎŦļ 

ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļőŎŦļ 

ļŧŎŘŬźŢŲŏŏĹźžŧŗŦŎ 

ļŧŎ Repair/űĶŸŏļŧŎ 

ļŧŎŏơŖĹŢŎĶŘŪŊ 

ļŧŎşžŧŘŜĽ 

- ŊŘŜĽşŢŏŲŎŜĶơŢşŘƢŧļ 

- ļŧŎŐŘťşŧŎŌƢŢļŋũŹŎ 

ļŧŎŐŘŦŏœŬźŎŌŪŹ 

ļŧŎŊŢĶűşŧűķŸŖ 

- ļŧŎŜŧļŲőŎőŚũŊűşŧűķŸŖ 

- ļŧŎűŊŘŪŗŖŐƧƫŎĽŦŹŎ 

- ŲőŎĶŧŘŊŢĶűşŧűķŸŖ 

- ĶŧŘŊŘŜĽşŢŏ 

ļŧŎ Bypass Ŏźžŧ-ĶŦźŎŎźžŧ 

ļŧŎķŭŉŉũŎ-ŊŦŉŠŦŜűşŧűķŸŖ 

ļŧŎőŚũŊĿũźŎşơŜŎşžŧűŘŸĽŘŮŐ &őŎŦļ' 

ļŧŎŐŘťĶŢŏŊũŉŊŦźļĿũźŎşơŜŎşžŧűŘŸĽŘŮŐ 

ļŧŎŚļűŠŚŸĶœŬźŎ 

ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļœŬźŎ 

ļŧŎŏơŖĹŢŎĶŘŪŊ 

ŚžŧŉŦŏ /-3 

ĽťŉžŧűŎũŎ 

ĶŧŘķŦźŎŊŢŎ

űŠŖŬŢŎĶŦŎ 
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ŊŧŘŧļ 2 ŲşŉļķƢŢŖŮŚĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ŜũōŪŌŦŹŜŵŐ &ŠŚơŢŴŎŌŪŹ' ųŉŗŖŪ

ŐŘũŖŧňļŧŎűŌơŧĶŦŎ &11. Śŏ,Ŗ,' 

ķŦźŎŊŢŎĶŧŘĶơŢŎşŘƢŧļ 

ŘťŗťűŜŚ

ŧ 

&ĿŖ,' 

ŲŘļļŧ

Ŏ &ĹŎ' 

ĹơŧŴĿƢĽơŧŗ 

&ŏŧŌ' 

űĹŘŬŹŢļĽŦĶŘ 

ŌŪŹŴĿƢ 
ŠŖŧŗűŠŊŭ 

/, ļŧŎşžŧŘŜĽ 

0, ļŧŎŐŘŦŏœŬźŎŌŪŹ 

1, ļŧŎŊŢĶűşŧűķŸŖ 

2, ļŧŎ Bypass Ŏźžŧ-ĶŦźŎŎźžŧ 

3, ļŧŎķŭŉŉũŎŲŚťŊŦŉŠŦŜűşŧűķŸŖ 

4, ļŧŎűķƢŧŲŏŏŲŚťŚļűŠŚŸĶœŬźŎ 

5, ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļœŬźŎ 

6, ļŧŎűķƢŧŲŏŏŲŚťŚļűŠŚŸĶ

őŎŦļ 

7, ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļőŎŦļ 

/., ļŧŎŘŬźŢŲŏŏĹźžŧŗŦŎ 

//, ļŧŎ Repair/űĶŸŏļŧŎ 

/0, ļŧŎŏơŖĹŢŎĶŘŪŊ 

/. 

/. 

/0. 

/66 

52 

74 

02 

/0. 

02 

26 

26 

26 

2 

/ 

3 

0 

6 

/3 

/3 

/3 

/3 

/. 

3 

0 

0*...,.. 

32*23.,.. 

/4/*0..,.. 

05*...,.. 

30*2..,.. 

42*55.,.. 

00*644,.. 

/..*/44,.. 

23*512,.. 

0.*...,.. 

0.*...,.. 

2*...,.. 

/, Back hoe PC200 

2. űĹŘŬŹŢļşŮŏŎźžŧ 

1, űĹŘŬŹŢļŐƧƪŎŵŔŔƝŧ 

2, űĹŘŬŹŢļŊŦŉ 

3, űĹŘŬŹŢļŉŦŉ 

4, űĹŘŬŹŢļĽŪźĹŢŎĶŘŪŊ 

5, şĶŦŉŵŔŔƝŧ 

6, ŊŮƢűĿŬŹŢŖŵŔŔƝŧ 

7, ŐƧƫŎĽŦŹŎŊŢĶűşŧűķŸŖ 

ĹŚŢļŘťŏŧŗŎźžŧ

ĹŢŎĶŘŪŊűşŘũŖ

űŠŚŸĶ ŐŘũŖŧň

11. Śŏ,Ŗ, 

œŬźŎ 

ĶŜƢŧļ 33 Ŗ, 

ŠŎŧ .,23 

ŗŧŜ 7. Ŗ, 

őŎŦļ 

şŮļ 0,2. Ŗ, 

ŠŎŧ .,03 Ŗ, 

ŗŧŜ 7. Ŗ, 

ŘŜŖ 6/. 75 352*364,..   
 

 

 

 
ŕŧœ 4 ŲşŉļķƢŢŖŮŚĽžŧŎŜŎŲŘļļŧŎŴŎĶŧŘŌžŧļŧŎŲŊơŚťķŦźŎŊŢŎųŉŗŜũōŪŌŦŹŜŵŐ 

1.ÈóÚëČóäèÉ, 4

2.ÈóÚÜäòÛßøĈÚØöć, 1
3.ÈóÚÖîÂÿëóÿÃĆâ, 52,ļŧŎ Bypass Ŏźžŧ- ĶŦźŎŎźžŧ* ą

5.ÈóÚÃùÕÕõÚĀæñÖòÕìòè
ÿëóÿÃĆâ, 8

6.ÈóÚÿÃ­óĀÛÛĀæñæÈÿìæĆÂ
ßøĈÚ, 15

7.ÈóÚÅîÚÂäöÖāÅäÈëä­óÈßøĈÚ, 
15

8.ÈóÚÿÃ­óĀÛÛĀæñæÈÿìæĆÂ
ÝÚòÈ, 15

9.ÈóÚÅîÚÂäöÖāÅäÈëä­óÈ
ÝÚòÈ, 15

10.ÈóÚäøĈîĀÛÛÅČĈóãòÚ, 10

//,ļŧŎ Repair /űĶŸŏļŧŎ* 3

12.ÈóÚÛ¬âÅîÚÂäöÖ, 2
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ŕŧœ 5 ŲşŉļķƢŢŖŮŚűŜŚŧŴŎĶŧŘŌžŧļŧŎŲŊơŚťķŦźŎŊŢŎųŉŗŜũōŪŌŦŹŜŵŐ 

 

ĽŧĶŊŧŘŧļ 4 ŕŧœ 4 ŲŚťŕŧœ 5 ķƢŢŖŮŚŲŘļļŧŎ ŘťŗťűŜŚŧ űĹŘŬŹŢļĽŦĶŘ ĹơŧŴĿƢĽơŧŗ 

ŌŪŹűĶũŉķūźŎķŢļĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ŜũōŪŌŦŹŜŵŐ œŏŜơŧ 

ŴĿƢűŜŚŧŉžŧűŎũŎĶŧŘŌŦźļŠŖŉ  6/. ĿŖ, & 46 ŜŦŎ ' 

ŴĿƢŲŘļļŧŎŌŦźļŠŖŉ    75 ĹŎ 

 

ĶŧŘűœũŹŖőŚũŊŕŧœ &Productivity' = 
ŐŘũŖŧňőŚőŚũŊŌŪŹŵŉƢĿŖȢŌŦźļŠŖŉķŢļļŧŎ

   ŐƧĽĽŦŗŌŪŹŴĿƢşŮļşŭŉĽžŧŎŜŎĹŎŌŪŹŴĿƢşŮļşŭŉ
 

 =  ĿŖȢ

    ĹŎ
 

 

ųŉŗőŚőŚũŊ-ĽžŧŎŜŎĹŎ = 54 ĿŖ,-ĹŎ 

 

 

 



 

 

  

 
 

31 

ŊŧŘŧļ 3 ŲşŉļķƢŢŖŮŚĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, Ųŏŏ Semi-Precast ųŉŗŖŪ

ŐŘũŖŧňűŌơŧĶŦŎ 

ķŦźŎŊŢŎĶŧŘĶơŢŎşŘƢŧļ 
ŘťŗťűŜŚŧ 

&ĿŖ,' 

ŲŘļļŧŎ 

 &ĹŎ' 

ĹơŧŴĿƢĽơŧŗ 

&ŏŧŌ' 

űĹŘŬŹŢļĽŦĶŘ 

ŌŪŹŴĿƢ 
ŠŖŧŗűŠŊŭ 

/, ļŧŎşžŧŘŜĽ 

0, ļŧŎŐŘŦŏœŬźŎŌŪŹ 

1, ļŧŎŊŢĶűşŧűķŸŖ 

2, ļŧŎ Bypass Ŏźžŧ-ĶŦźŎŎźžŧ 

3, ļŧŎķŭŉŉũŎŲŚťŊŦŉűşŧűķŸŖ 

4, ļŧŎűķƢŧŲŏŏŲŚťŚļűŠŚŸĶœŬźŎ 

5, ļŧŎŐŘťĶŢŏŊũŉŊŦźļĿũźŎşơŜŎ 

şžŧűŘŸĽŘŮŐ &őŎŦļ' 

6, ļŧŎŚļűŠŚŸĶœŬźŎ 

7, ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļœŬźŎ 

/., ļŧŎŏơŖĹŢŎĶŘŪŊ 

/. 

/. 

/0. 

/66 

52 

/3. 

5. 

 

74 

02 

26 

2 

/ 

3 

0 

6 

/1 

5 

 

/0 

/1 

/ 

0*...,.. 

32*23.,.. 

/4/*0..,.. 

05*...,.. 

30*2...,.. 

/0.*3..,.. 

37*3..,.. 

 

26*...,.. 

/6*...,.. 

0*...,.. 

1.Back hoe  

  PC200 

2. űĹŘŬŹŢļşŮŏŎźžŧ 

1, űĹŘŬŹŢļŐƧƪŎŵŔŔƝŧ 

2, űĹŘŬŹŢļŊŦŉ-ŉŦŉ 

3, Řŋ Trailer 

4, űĹŘŬŹŢļĽŪźĹŢŎĶŘŪŊ 

5, şĶŦŉŵŔŔƝŧ 

6, ŊŮƢűĿŬŹŢŖŵŔŔƝŧ 

7, ŐƧƫŎĽŦŹŎŊŢĶűşŧűķŸŖ 

/., űĹŘŎ 03 ŊŦŎ 

ĹŚŢļŘťŏŧŗŎźžŧ 

ĹşŚ, ŐŘũŖŧň 

11. Śŏ,Ŗ, 

œŬźŎ 

ĶŜƢŧļ 33 Ŗ,   

ŠŎŧ .,23 

ŗŧŜ 7. Ŗ, 

őŎŦļ ĹşŚ. 

şžŧűŘŸĽŘŮŐ 

şŮļ 0,2. Ŗ, 

ŠŎŧ .,03 Ŗ, 

ŗŧŜ 2 Ŗ,-ĿũźŎ 

ŘŜŖ 57. 44 323*.3.,..   

 

 

 

ŕŧœ 6 ŲşŉļķƢŢŖŮŚĽžŧŎŜŎŲŘļļŧŎŴŎĶŧŘŌžŧļŧŎŲŊơŚťķŦźŎŊŢŎ ųŉŗŜũōŪ Semi-Precast 

/,ļŧŎşžŧŘŜĽ* 2

0,ļŧŎŐŘŦŏœŬźŎŌŪŹ* /1,ļŧŎŊŢĶűşŧűķŸŖ* 3

2,ļŧŎ Bypass Ŏźžŧ-ĶŦźŎŎźžŧ* 2

3,ļŧŎķŭŉŉũŎŲŚťŊŦŉŠŦŜűşŧűķŸŖ* 6

4,ļŧŎőŚũŊĿũźŎşơŜŎşžŧűŘŸĽŘŮŐ &őŎŦļ'* 

/1

5,ļŧŎŐŘťĶŢŏŊũŉŊŦźļĿũźŎşơŜŎ

şžŧűŘŸĽŘŮŐ&őŎŦļ'* 5
6,ļŧŎŚļűŠŚŸĶœŬźŎ* /0

7,ļŧŎĹŢŎĶŘŪŊųĹŘļşŘƢŧļœŬźŎ* /1

/.,ļŧŎŏơŖĹŢŎĶŘŪŊ* /
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ŕŧœ 7 ŲşŉļķƢŢŖŮŚűŜŚŧŴŎĶŧŘŌžŧļŧŎŲŊơŚťķŦźŎŊŢŎ ųŉŗŜũōŪ Semi-Precast 

 

ĽŧĶŊŧŘŧļ 5 ŕŧœ 6 ŲŚť 7 ķƢŢŖŮŚŲŘļļŧŎ ŘťŗťűŜŚŧ űĹŘŬŹŢļĽŦĶŘ ŲŚťĹơŧŴĿƢĽơŧŗ

űĶũŉķūźŎ ķŢļĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ŜũōŪ Semi-Precast œŏŜơŧ  

ŴĿƢűŜŚŧŉžŧűŎũŎĶŧŘŌŦźļŠŖŉ 57. ĿŖ, & 43 ŜŦŎ ' 

ŴĿƢŲŘļļŧŎŌŦźļŠŖŉ 44 ĹŎ 

ĶŧŘűœũŹŖőŚũŊŕŧœ &Productivity) = 
ŐŘũŖŧňőŚőŚũŊŌŪŹŵŉƢ ĿŖȢŌŦźļŠŖŉķŢļļŧŎ

   ŐƧĽĽŦŗŌŪŹŴĿƢşŮļşŭŉ ĽžŧŎŜŎĹŎŌŪŹŴĿƢşŮļşŭŉ
 

= 
 ĿŖȢ

    ĹŎ
 

ųŉŗőŚőŚũŊ-ĽžŧŎŜŎĹŎ = 60.77 ĿŖ,-ĹŎ 
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ŕŧœ /. ŲşŉļŲőŎŕŮŖũŲŌơļŲşŉļķƢŢŖŮŚűŐŘŪŗŏűŌŪŗŏĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ,

ųŉŗŜũōŪŌŦŹŜŵŐ ŲŚť ŜũōŪ Semi-Precast 

 

ĽŧĶŕŧœ 10 ŲşŉļķƢŢŖŮŚűŐŘŪŗŏűŌŪŗŏĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ųŉŗŜũōŪ 

ŌŦŹŜŵŐ ŲŚť ŜũōŪ Semi-Precast ŴŎŐŘũŖŧňļŧŎŌŪŹűŌơŧĶŦŎ 330 Śŏ,Ŗ, ųŉŗųĹŘļşŘƢŧļŌŪŹŌžŧĶŧŘ

ĶơŢşŘƢŧļűŐƩŎŘŮŐŲŏŏŊŦŜŗŮ ķŎŧŉœŬźŎĶŜƢŧļ 5.50 Ŗ, ŠŎŧ 0.45 Ŗ, ķŎŧŉőŎŦļ şŮļ 2.40 Ŗ, ŠŎŧ

0.25 Ŗ, ŲŚťŖŪĹŜŧŖŗŧŜ 90.00 Ŗ, ŊŦźļŲŊơűŉŬŢŎĶŭŖŕŧœŦŎōƥ 2561 ŋūļ œřŞŕŧĹŖ 2561 

şŘŭŐőŚŚŦœōƥŌŪŹŵŉƢŖŪŉŦļŎŪź 

1. ĽžŧŎŜŎŲŘļļŧŎŚŉŚļ 31.91 % 

1.1 ĶơŢşŘƢŧļųŉŗŜũōŪŌŦŹŜŵŐ ŴĿƢŲŘļļŧŎŘŜŖ 97 ĹŎ 

1.2 ĶơŢşŘƢŧļųŉŗŜũōŪ Semi-Precast ŴĿƢŲŘļļŧŎŘŜŖ 66 ĹŎ 

2. ŘťŗťűŜŚŧŚŉŚļ 2.47 %  

2.1 ĶơŢşŘƢŧļųŉŗŜũōŪŌŦŹŜŵŐ ŴĿƢűŜŚŧŘŜŖ 810 ĿŖ, 

2.2 ĶơŢşŘƢŧļųŉŗŜũōŪ Semi-Precast ŴĿƢűŜŚŧŘŜŖ 790 ĿŖ, 

3. ĹơŧŴĿƢĽơŧŗŚŉŚļ 5.14 %  

3.1 ĶơŢşŘƢŧļųŉŗŜũōŪŌŦŹŜŵŐ ŖŪĹơŧŴĿƢĽơŧŗŘŜŖ 574,586 ŏŧŌ 

3.2 ĶơŢşŘƢŧļųŉŗŜũōŪ Semi-Precast ŖŪĹơŧŴĿƢĽơŧŗŘŜŖ 545,050 ŏŧŌ 
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4. ĶŧŘűœũŹŖőŚũŊŕŧœűœũŹŖķūźŎ 6.77 %  

4.1 ĶơŢşŘƢŧļųŉŗŜũōŪŌŦŹŜŵŐ ĶŧŘűœũŹŖőŚũŊŕŧœ 54 ĿŖ,-ĹŎ 

4.2 ĶơŢşŘƢŧļųŉŗŜũōŪ Semi-Precast ĶŧŘűœũŹŖőŚũŊŕŧœ 60.77 ĿŖ,-ĹŎ 

 



 

 

 
 

 

ŏŌŌŪŹ 5 

şŘŭŐ ŢŕũŐŘŧŗ ŲŚťķƢŢűşŎŢŲŎť 

 

ĽŧĶĶŧŘŝūĶŞŧĶŧŘŴĿƢĶŧŘĶơŢşŘƢŧļŘŮŐŲŏŏ Semi-Precast űŐŘŪŗŏűŌŪŗŏĶŦŏĶŧŘ

ĶơŢşŘƢŧļųŉŗŜũōŪŌŦŹŜŵŐŴŎļŧŎĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ,ķŢļųĹŘļĶŧŘœŦŇŎŧœŬźŎŌŪŹűľœŧťŉơŧŎ

ŲŖơşŧŗ Ţ,ŲŖơşŧŗ Ľ,űĿŪŗļŘŧŗ ŲŚťųĹŘļĶŧŘĶơŢşŘƢŧļŘťŏŏŘťŏŧŗŎźžŧűœŬŹŢŏŘŘűŌŧŐƧłŠŧŎźžŧŌơŜŖ

œŬźŎŌŪŹĿŭŖĿŎŲŖơŔƝŧŠŚŜļ Ţ,űŖŬŢļ Ľ,űĿŪŗļŘŧŗ 

ųŉŗĶŧŘŴĿƢŠŚŦĶŜũĿŧĶŧŘ.ŖŧĿơŜŗŜũűĹŘŧťŠƥ.ŚŉĹŜŧŖşŮłűşŪŗ.ŜŧļŲőŎŐƝŢļĶŦŎ

ķƢŢőũŉœŚŧŉűœŬŹŢŐŘŦŏŐŘŭļ ŚŉşơŜŎŌŪŹŵŖơĽžŧűŐƩŎŢŢĶ.űŐŘŪŗŏűŌŪŗŏĹŜŧŖşŮłűşŪŗŉƢŧŎŊơŧļ.ŷ.ŌŦźļŉƢŧŎ

ŲŘļļŧŎ űŜŚŧ ŐŘũŖŧňļŧŎŌŪŹŵŉƢŲŚťŘŧĹŧ.űœŬŹŢŎžŧŖŧŐŘŦŏŐŘŭļĶŧŘŌžŧļŧŎŴŎŲŊơŚťķŦźŎŊŢŎĶŧŘ

ĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ 

 

şŘŭŐőŚĶŧŘŜũĽŦŗ 

őŚĶŧŘŝūĶŞŧķƢŢŖŮŚűŐŘŪŗŏűŌŪŗŏĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ųŉŗŜũōŪŌŦŹŜŵŐ ŲŚť

ŜũōŪ Semi-Precast ŴŎŐŘũŖŧňļŧŎŌŪŹűŌơŧĶŦŎ 11. Śŏ,Ŗ, ųŉŗųĹŘļşŘƢŧļŌŪŹŌžŧĶŧŘĶơŢşŘƢŧļűŐƩŎ

ŘŮŐŲŏŏŊŦŜŗŮ ķŎŧŉœŬźŎĶŜƢŧļ 3,3. Ŗ, ŠŎŧ .,23 Ŗ, *ķŎŧŉőŎŦļ şŮļ 0,2. Ŗ, ŠŎŧ .,03 Ŗ, ŲŚť

ŖŪĹŜŧŖŗŧŜ 7.,.. Ŗ, ŊŦźļŲŊơűŉŬŢŎĶŭŖŕŧœŦŎōƥ 034/ ŋūļ œřŞŕŧĹŖ 034/ şŘŭŐőŚŚŦœōƥŌŪŹŵŉƢŖŪ

ŉŦļŎŪź 

/, ĽžŧŎŜŎŲŘļļŧŎŚŉŚļŘƢŢŗŚť 1/,7/ &ĶơŢşŘƢŧļųŉŗŜũōŪŌŦŹŜŵŐ ŴĿƢŲŘļļŧŎŘŜŖ 75 ĹŎ

ŲŚťűŖŬŹŢĶơŢşŘƢŧļųŉŗŜũōŪ Semi-Precast ŴĿƢŲŘļļŧŎŘŜŖ 44 ĹŎ' 

0, ŘťŗťűŜŚŧŚŉŚļŘƢŢŗŚť 0,25 &ĶơŢşŘƢŧļųŉŗŜũōŪŌŦŹŜŵŐ ŴĿƢűŜŚŧŘŜŖ 6/. ĿŖ, ŲŚťűŖŬŹŢ

ĶơŢşŘƢŧļųŉŗŜũōŪ Semi-Precast ŴĿƢűŜŚŧŘŜŖ 57. ĿŖ,' 

1, ĹơŧŴĿƢĽơŧŗŚŉŚļŘƢŢŗŚť 3,/2 &ĶơŢşŘƢŧļųŉŗŜũōŪŌŦŹŜŵŐ ŖŪĹơŧŴĿƢĽơŧŗŘŜŖ 352*364 ŏŧŌ

ŲŚťűŖŬŹŢĶơŢşŘƢŧļųŉŗŜũōŪ Semi-Precast ŖŪĹơŧŴĿƢĽơŧŗŘŜŖ 323*.3. ŏŧŌ' 

2, ĶŧŘűœũŹŖőŚũŊŕŧœűœũŹŖķūźŎŘƢŢŗŚť 4,55 &ĶơŢşŘƢŧļųŉŗŜũōŪŌŦŹŜŵŐ ĶŧŘűœũŹŖőŚũŊŕŧœ 

32 ĿŖ,-ĹŎ ŲŚťűŖŬŹŢĶơŢşŘƢŧļųŉŗŜũōŪ Semi-Precast ĶŧŘűœũŹŖőŚũŊŕŧœ 4.,55 ĿŖ,-ĹŎ' 

ĽťűŠŸŎŵŉƢŜơŧűŖŬŹŢŌžŧĶŧŘŐŘŦŏűŐŚŪŹŗŎŘŮŐŲŏŏĶŧŘŌžŧļŧŎ ĽŧĶĶŧŘĶơŢşŘƢŧļųŉŗŜũōŪŌŦŹŜŵŐ

űŐƩŎĶŧŘĶơŢşŘƢŧļųŉŗŜũōŪ Semi-Precast ŌžŧŴŠƢķŦźŎŊŢŎŴŎĶŧŘŌžŧļŧŎŚŉŚļ ĶŧŘŌžŧļŧŎşťŉŜĶ
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ŲŚťļơŧŗķūźŎűŐƩŎĶŧŘűœũŹŖŐŘũŖŧňļŧŎ şơļőŚŴŠƢŐŘťşũŌōũŕŧœųŉŗŘŜŖŉŪķūźŎ ĽŧĶĶŧŘĶơŢşŘƢŧļ

ĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ĽťűŠŸŎŵŉƢĽŧĶĶŧŘşŘŭŐőŚŚŦœōƥ ĹŬŢ ĽžŧŎŜŎŲŘļļŧŎŚŉŚļ 1/ ĹŎ

ŘťŗťűŜŚŧŉžŧűŎũŎĶŧŘŚŉŚļ 0. ĿŖ, ĹơŧŴĿƢĽơŧŗ ŚŉŚļ 07*314 ŏŧŌ 

 

şŘŭŐőŚ ķƢŢŉŪúķƢŢűşŪŗ űŐŘŪŗŏűŌŪŗŏ ŜũōŪĶơŢşŘƢŧļŌŦźļ 0 ŘŮŐŲŏŏ 

 

ŊŧŘŧļ 4 Ųşŉļ ķƢŢŉŪúķƢŢűşŪŗĶŧŘ ĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ųŉŗŜũōŪŌŦŹŜŵŐ 

ķƢŢŉŪ ķƢŢűşŪŗ 

/, ļŏŐŘťŖŧňŴŎĶŧŘűŘũŹŖŊƢŎŚļŌŭŎŎƢŢŗ 

0, ŲŏŏĶơŢşŘƢŧļşŧŖŧŘŋűŐŚŪŹŗŎŲŐŚļŵŉƢ 

1, ŵŖơĽžŧűŐƩŎŊƢŢļŴĿƢűŌĹŎũĹ ŜũōŪĶŧŘŌŪŹŀŦŏŀƢŢŎ

ŖŧĶ ĽūļŵŖơŊƢŢļŴĿƢŏŭĹŚŧĶŘŴŎĶŧŘĹŜŏĹŭŖ 

ŌŪŹŖŪĹŜŧŖűĿŪŹŗŜĿŧłŖŧĶ 

/, ĹŜŏĹŭŖĹŭňŕŧœŴŠƢŖŪŖŧŊŘŅŧŎűŉŪŗŜĶŦŎŗŧĶ 

0, ŴĿƢŘťŗťűŜŚŧĶơŢşŘƢŧļŎŧŎ 

1, ŴĿƢŲŘļļŧŎĶơŢşŘƢŧļŖŧĶ 

2, ŏŘũűŜňŌŪŹĶơŢşŘƢŧļŖŪűŝŞŜŦşŉŭ ķŗťŖŧĶ  

 ĶŘťŌŏĶŦŏşũŹļŲŜŉŚƢŢŖŲŚťĿŭŖĿŎųŉŗŘŢŏ ŷ 

 

ŊŧŘŧļ 5 Ųşŉļ ķƢŢŉŪúķƢŢűşŪŗ ĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ųŉŗŜũōŪ Semi-Precast 

 

 

 

 

 

ķƢŢŉŪ ķƢŢűşŪŗ 

/, ĹŜŏĹŭŖĹŭňŕŧœŵŉƢŉŪŖŪŖŧŊŘŅŧŎűŉŪŗŜĶŦŎ 

0, ŉžŧűŎũŎĶŧŘĶơŢşŘƢŧļŵŉƢŘŜŉűŘŸŜ ŴĿƢűŜŚŧşŦźŎ 

1, ŴĿƢŲŘļļŧŎŎƢŢŗ űŎƢŎŜũōŪĶŧŘŲŚťűĹŘŬŹŢļĽŦĶŘ 

2, ŏŘũűŜňŌŪŹĶơŢşŘƢŧļŖŪĶŧŘĽŦŉĶŧŘŌŪŹŉŪűŐƩŎŖũŊŘ 

ĶŦŏşũŹļŲŜŉŚƢŢŖ 

3, ŵŉƢŐŘũŖŧňļŧŎŌŪŹŖŧĶĶŜơŧ 

/, ļŏŐŘťŖŧňŚļŌŭŎşŮļ ŴŎĶŧŘŌžŧŲŏŏŠŚơŢ  

ĿũźŎļŧŎ &Mould' ŲŚťşơŜŎķŢļųŘļļŧŎ(YARD) 

2, ŵŖơşŧŖŧŘŋűŐŚŪŹŗŎŲŐŚļŲŏŏŵŉƢ 

1, ŊơŧļŴĿƢűŌĹŎũĹ ŜũōŪĶŧŘŌžŧļŧŎŌŪŹŀŦŏŀƢŢŎ ŊƢŢļ 

ŴĿƢŏŭĹŚŧĶŘŌŪŹŖŪĹŜŧŖűĿŪŹŗŜĿŧł ŴŎĶŧŘ

ĹŜŏĹŭŖ 
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ŢŕũŐŘŧŗőŚĶŧŘŜũĽŦŗ  

ķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļ.&ĽŧĶŊŧŘŧļ./'.űŖŬŹŢŎžŧőŚķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļŌŦźļ.0.ŘŮŐŲŏŏ Ŗŧ

űŐŘŪŗŏűŌŪŗŏĶŦŎŲŚƢŜ ķŦźŎŊŢŎŴŎşơŜŎļŧŎŅŧŎŘŧĶĽťűŠŖŬŢŎĶŦŎŴĿƢűşŧűķŸŖķŎŧŉűŉŪŗŜĶŦŎ 

ųĹŘļşŘƢŧļœŬźŎĽťŴĶŚƢűĹŪŗļĶŦŎ şơŜŎļŧŎőŎŦļĽťŲŊĶŊơŧļĶŦŎ ųŉŗĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ 

ĹşŚ,ŊŦŜŗŮ.ųŉŗŜũōŪ.Semi-Precast.űŐƩŎőŎŦļŌŪŹŠŚơŢşžŧűŘŸĽŖŧĽŧĶųŘļļŧŎ.ĽūļşŧŖŧŘŋŊũŉŊŦźļŵŉƢ

şťŉŜĶ ŘŜŉűŘŸŜ ŲŚťķŦźŎŊŢŎĶŧŘŌžŧļŧŎŵŖơŗŭơļŗŧĶŠŚŧŗķŦźŎŊŢŎŊơŧļĶŦŏĶŧŘĶơŢşŘƢŧļųŉŗŜũōŪŌŦŹŜŵŐ 

ŀūŹļŊƢŢļŊũŉŊŦźļŲŏŏĹźžŧŗŦŎŲŚťŗŦļŊƢŢļĶŧŘűŜŚŧ ŴŠƢĹŢŎĶŘŪŊŘŦŏĶžŧŚŦļŵŉƢĽŎŋūļĽŭŉŌŪŹşŧŖŧŘŋŋŢŉ

ŲŏŏĹźžŧŗŦŎŵŉƢĶơŢŎ ĽūļĽťşŧŖŧŘŋŉžŧűŎũŎļŧŎ ŴŎķŦźŎŊŢŎŊơŢŵŐŵŉƢ 

ŲŘļļŧŎ &ĽŧĶŊŧŘŧļ 0 ŲŚť 1' ŲŘļļŧŎŌŪŹŉžŧűŎũŎĶŧŘŴŎŲŊơŚťķŦźŎŊŢŎ şơŜŎŴŠłơĽťűŐƩŎ

ĹŎļŧŎĿŭŉűŉŪŗŜĶŦŎ ŊŦźļŲŊơķŦźŎŊŢŎŲŘĶĽŎĽŏ ųŉŗŲŊơŚťĿŭŉĽťŐŘťĶŢŏŉƢŜŗ ĶŚŭơŖĹŎļŧŎŲŚť

ŠŦŜŠŎƢŧĿŭŉŠŘŬŢųŔŘƥŲŖŎ./.ĹŎ ŀūŹļĽŧĶķƢŢŖŮŚ.œŏŜơŧųĹŘļĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ųŉŗ

ŜũōŪ Semi-Precast &ŐŘũŖŧňļŧŎ 11. Śŏ,Ŗ,' ŴĿƢĹŎļŧŎ ŲŊơŚťĿŭŉŐŘťŖŧň /1 ĹŎ ŎƢŢŗĶŜơŧ

ĶŧŘĶơŢşŘƢŧļųŉŗŜũōŪ ŌŦŹŜŵŐ ŌŪŹŴĿƢĹŎļŧŎ /3 ĹŎ ŲŊơŗŦļŖŪŐƧĽĽŦŗŢŬŹŎ ŌŪŹşơļőŚĶŘťŌŏĶŦŏĽžŧŎŜŎ

ĹŎļŧŎűĿơŎ ŘťŗťűŜŚŧ.ŴŎĶŧŘŉžŧűŎũŎļŧŎ.ŌŪŹŊƢŢļŘŪŏűŘơļŖŧĶűœŪŗļŴŉ ļŏŐŘťŖŧňŠŘŬŢŊƢŎŌŭŎķŢļ 

őŮƢŘŦŏĽƢŧļŉžŧűŎũŎĶŧŘŖŪŖŧĶŎƢŢŗűœŪŗļŴŉ.ĹŜŧŖŗŧĶļơŧŗķŢļŲŏŏ.ŕŮŖũŢŧĶŧŝ.ŕŮŖũŐŘťűŌŝŲŚťĶŧŘ

şŎŦŏşŎŭŎķŢļŖŜŚĿŎŴŎœŬźŎŌŪŹŎŦźŎ.ŷļŚƢŜŎŲŊơűŐƩŎŐƧĽĽŦŗŌŪŹŊƢŢļŎžŧŖŧœũĽŧŘňŧĽŦŉĽžŧŎŜŎŲŘļļŧŎ

ŉƢŜŗ 

űŜŚŧŌŪŹŴĿƢ &ŊŧŘŧļ 0 ŲŚť 1' œŏŜơŧ ŘťŗťűŜŚŧŴŎĶŧŘŉžŧűŎũŎļŧŎŅŧŎŘŧĶ űşŧűķŸŖ ŲŚť

œŬźŎĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ,ŌŦźļ 0 ŘŮŐŲŏŏŴĶŚƢűĹŪŗļĶŦŎ ŲŊơŴŎĶŧŘĶơŢşŘƢŧļųŉŗŜũōŪŌŦŹŜŵŐ ĽťŴĿƢ

ŘťŗťűŜŚŧ.ŴŎşơŜŎķŢļļŧŎőŎŦļ.02..ĿŖ,ŎŧŎĶŜơŧųŉŗŜũōŪ.Semi-Precast.ŀūŹļŴĿƢŘťŗťűŜŚŧ 

00..ĿŖ,.ŌŪŹşŦźŎĶŜơŧ.űŎŬŹŢļĽŧĶŵŖơŊƢŢļűķƢŧŲŏŏŠŎƢŧļŧŎ őŎŦļĹŢŎĶŘŪŊŠŚơŢŖŧĽŧĶųŘļļŧŎ 

űŊŘŪŗŖŲŊơĶŧŘŊũŉŊŦźļűŌơŧŎŦźŎ.ŢŪĶŌŦźļĽťŚŉŘťŗťűŜŚŧűŎŬŹŢļĽŧĶŵŖơŊƢŢļŘŢŴŠƢĹŢŎĶŘŪŊűŀŸŊŊŦŜŊŧŖ

ĶžŧŠŎŉűŜŚŧ ŀūŹļűŐƩŎŐƧłŠŧķŢļĶŧŘĶơŢşŘƢŧļŘŮŐŲŏŏŌŦŹŜ.ŷ.ŵŐ.űŎŬŹŢļĽŧĶŊƢŢļŘŢĹŢŎĶŘŪŊűŀŸŊŊŦŜ

ĶơŢŎ ĽūļĽťŉžŧűŎũŎĶŧŘŘŬźŢŲŏŏĹźžŧŗŦŎŵŉƢ űœŬŹŢĹŜŧŖŐŚŢŉŕŦŗ ŲŊơŗŦļŖŪŐƧĽĽŦŗŢŬŹŎ.ŷ.ŌŪŹşơļőŚĶŘťŌŏ

ĶŦŏűŜŚŧ űĿơŎ şŕŧœŕŮŖũŢŧĶŧŝ ĶŧŘŌžŧļŧŎŴŎřŉŮŒŎ ĹŜŧŖĿžŧŎŧłķŢļĹŎļŧŎŲŚťőŮƢĹŜŏĹŭŖļŧŎ

şŕŧœĹŚơŢļŌŧļĶŧŘűļũŎ.şŕŧœŲŜŉŚƢŢŖœŬźŎŌŪŹŌžŧļŧŎ.űŠŖŧťşžŧŠŘŦŏĶŧŘķŎŗƢŧŗŚžŧűŚŪŗļ

űĹŘŬŹŢļĽŦĶŘŊơŧļ.ŷ űŐƩŎŊƢŎ 

ĹơŧŴĿƢĽơŧŗ ĽŧĶķƢŢŖŮŚ &ŊŧŘŧļ 0 ŲŚť 1' ĹơŧŴĿƢĽơŧŗŴŎĶŧŘŉžŧűŎũŎļŧŎŅŧŎŘŧĶ űşŧűķŸŖ

ŲŚťœŬźŎĹŚŢļŌŦźļ 0 ŘŮŐŲŏŏŴĶŚƢűĹŪŗļĶŦŎ ŲŊơŴŎşơŜŎķŢļļŧŎųĹŘļşŘƢŧļőŎŦļ ŜũōŪĶŧŘĶơŢşŘƢŧļŌŦŹŜŵŐ

ĽťŖŪĹơŧŴĿƢĽơŧŗŘŜŖ./*52/.ŏ,-Śŏ,Ŗ,.ŲŚťĶŧŘĶơŢşŘƢŧļųŉŗŜũōŪ.Semi-Precast.ŖŪĹơŧŴĿƢĽơŧŗŘŜŖ 
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/*43/ ŏ,-Śŏ,Ŗ, ŊŧŖĽžŧŎŜŎŲŘļļŧŎŲŚťŘťŗťűŜŚŧŌŪŹŴĿƢŴŎĶŧŘŉžŧűŎũŎļŧŎ ĽťœŏŜơŧ ųŉŗŜũōŪĶŧŘ

ĶơŢşŘƢŧļŌŦŹŜŵŐĽťŖŪĹơŧŴĿƢĽơŧŗŘŜŖ şŮļĶŜơŧ ĶŧŘĶơŢşŘƢŧļųŉŗŜũōŪ Semi-Precast 

 

ķƢŢűşŎŢŲŎť 

ĽŧĶķƢŢŖŮŚĶŧŘŜũĽŦŗ ķƢŢşŘŭŐŊơŧļ ŷ őŮƢŜũĽŦŗŖŪķƢŢűşŎŢŲŎť ŉŦļŎŪź 

/, ĶŧŘűĶŸŏŘŜŏŘŜŖķƢŢŖŮŚ űœŬŹŢŎžŧŖŧűŐŘŪŗŏűŌŪŗŏ ŜũĽŦŗŲŚťşŘŭŐőŚ ŠŧĶŌžŧĶŧŘŝūĶŞŧ

űĶŸŏķƢŢŖŮŚŠŚŧŗ ŷ ųĹŘļĶŧŘ ŌŪŹŖŪĹŜŧŖĹŚƢŧŗĹŚūļĶŦŎ ĽťŵŉƢķƢŢŖŮŚŌŪŹŖŪĹŜŧŖŎơŧűĿŬŹŢŋŬŢŖŧĶŗũŹļķūźŎ

ŌŦźļŎŪźűŎŬŹŢļĽŧĶųĹŘļĶŧŘŌŪŹőŮƢŜũĽŦŗűķƢŧŵŐűĶŸŏķƢŢŖŮŚ ŗŦļűŐƩŎĶŧŘŌŉŚŢļœŦŇŎŧ ĶŧŘűŐŚŪŹŗŎŲŐŚļ

ŘŮŐŲŏŏĶơŢşŘƢŧļķŢļŏŘũŞŦŌ ĶŧŘŌžŧļŧŎŴŎŲŊơŚťķŦźŎŊŢŎŗŦļķŧŉĹŮơŖŬŢ ŜũōŪĶŧŘŌŪŹűŐƩŎŖŧŊŘŅŧŎŲŚť

ŗŦļŊƢŢļűœũŹŖŌŦĶŞť űŌĹŎũĹŴŎĶŧŘŌžŧļŧŎķŢļŲŊơŚťĶŚŭơŖĿơŧļ ŀūŹļĽťŲŊĶŊơŧļĶŦŎ ķūźŎŢŗŮơĶŦŏĹŜŧŖ

ĿžŧŎŧł űĿŪŹŗŜĿŧł ŲŚťŌŦĶŞťŴŎŲŊơŚťĶŚŭơŖ 

0, ŏŘũŞŦŌŤ ŲŚťŠŎơŜŗļŧŎŤ ĹŜŘŖŪŲőŎĶŠŘŬŢŒƜŧŗ œŦŇŎŧĶŧŘŌžŧļŧŎŠŘŬŢŜũűĹŘŧťŠƥ

ŐŘŦŏŐŘŭļĹŭňŕŧœļŧŎ ŲŎťŎžŧŉƢŧŎűŌĹŎũĹŲŚťűŌĹųŎųŚŗŪŴŠŖơ ŷ ŌŦźļķŦźŎŊŢŎŜũōŪĶŧŘűĹŘŬŹŢļŖŬŢ

űĹŘŬŹŢļĽŦĶŘŊơŧļ ŷ ŎžŧŖŧŌŉŲŌŎŘŭơŎűĶơŧ ŷ ŠŘŬŢŲŘļļŧŎŌŪŹűŐƩŎŐƧłŠŧĶŧŘķŧŉŲĹŚŎ űœŬŹŢŴŠƢĶŧŘ

ŌžŧļŧŎŵŉƢűŊŸŖŐŘťşũŌōũŕŧœ ļŧŎŌŪŹŵŉƢŖŪĹŭňŕŧœ ŖŪŖŧŊŘŅŧŎűŐƩŎŵŐŴŎŲŎŜŌŧļűŉŪŗŜĶŦŎűœŬŹŢşŘƢŧļ

ĹŜŧŖœūļœŢŴĽŴŠƢĶŦŏűĽƢŧķŢļļŧŎ ŚŮĶĹƢŧ 

1, ĶŧŘűŚŬŢĶŘťŏŏĶơŢşŘƢŧļ ŜơŧĽťŴĿƢŜũōŪĶŧŘĶơŢşŘƢŧļŲŏŏŴŉ œũĽŧŘňŧŋūļķƢŢŉŪ ķƢŢűşŪŗ

ķūźŎŢŗŮơĶŦŏŐƧĽĽŦŗŊơŧļ ŷ űĿơŎ ĹŜŧŖŊƢŢļĶŧŘķŢļűĽƢŧķŢļļŧŎ œŘƢŢŖŖŜŚĿŎŴŎœŬźŎŌŪŹ şŕŧœ 

ŕŮŖũŐŘťűŌŝ ŕŮŖũŢŧĶŧŝ ŠŘŬŢŌŘŦœŗŧĶŘŉƢŧŎŲŘļļŧŎ ŲŠŚơļŜŦŊŋŭŉũŏŊơŧļ ŷ ĹŜŧŖŐŚŢŉŕŦŗŴŎĶŧŘ

ŌžŧļŧŎŲŚťĶŧŘűŐƩŎŖũŊŘĶŦŏşũŹļŲŜŉŚƢŢŖ 

2, ĶŧŘűŚŬŢĶŴĿƢŘťŏŏĶŧŘĶơŢşŘƢŧļŲŏŏ Precast.ŲŚť.Semi-Precast.űŠŖŧťĶŦŏļŧŎ 

ŌŪŹŖŪŐŘũŖŧňŖŧĶűœŪŗļœŢ ŋūļĽťĹŭƢŖŌŭŎ ŲŖƢŜơŧĽťşŧŖŧŘŋşŘƢŧļŐŘũŖŧňļŧŎŵŉƢŖŧĶŴŎűŜŚŧŌŪŹşŦźŎ 

ŲŊơĶŧŘŚļŌŭŎĹơŢŎķƢŧļşŮļŴŎşơŜŎķŢļĶŧŘŚļŌŭŎ ŲŏŏŠŚơŢĿũźŎşơŜŎşžŧűŘŸĽŘŮŐ &Mould' őŚũŊĿũźŎşơŜŎ

şžŧűŘŸĽŘŮŐŲŚťĶŧŘŗĶ-ŗƢŧŗ ĿũźŎļŧŎ ŘŜŖĶŦŏĶŧŘķŎşơļĽŧĶųŘļļŧŎŋūļşŋŧŎĶơŢşŘƢŧļ ĽūļĹŜŘ

ŎžŧŖŧŐŘťĶŢŏŴŎĶŧŘœũĽŧŘňŧ űŚŬŢĶŘťŏŏ ŘŮŐŲŏŏ 

3, ĶŧŘűŐŚŪŹŗŎŲŐŚļœŦŇŎŧŘŮŐŲŏŏĶŧŘĶơŢşŘƢŧļ.Precast.ŲŚť.Semi-Precast ĽťűŐƩŎ

ŲŎŜŌŧļŠŎūŹļŌŪŹĿơŜŗŚŉŐƧłŠŧĶŧŘķŧŉŲĹŚŎŲŘļļŧŎ ĿơŜŗŚŉŐƧłŠŧĹŭňŕŧœķŢļļŧŎŲŚťļŧŎŌŪŹ

ŵŉƢŖŧŊŘŅŧŎŲŊĶŊơŧļĶŦŎ űŎŬŹŢļĽŧĶŚŦĶŞňťĶŧŘŌžŧļŧŎĽťűŐƩŎĶŧŘŌžŧļŧŎŀźžŧ ŷ ŌžŧŴŠƢœŎŦĶļŧŎŌŪŹ

ŐńũŏŦŊũŖŪĹŜŧŖĿžŧŎŧł ŋŮĶŊƢŢļ űœũŹŖŐŘũŖŧňŖŧĶķūźŎ 
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ķƢŢűşŎŢŲŎťşžŧŠŘŦŏĶŧŘŜũĽŦŗĹŘŦźļŊơŢŵŐ 

/, ŝūĶŞŧœŦŇŎŧĶŧŘşŘƢŧļŢļĹƥĹŜŧŖŘŮƢ ŜũōŪĶŧŘ ķŦźŎŊŢŎ ŲŚťŲŎŜĹũŉŎžŧŵŐşŮơĶŧŘœŦŇŎŧ

ŜũōŪĶŧŘĶơŢşŘƢŧļŢŬŹŎ ŷ ŖŧŴĿƢűŐƩŎŘŮŐŲŏŏ Precast űœŬŹŢĶŧŘŴĿƢŌŘŦœŗŧĶŘŴŠƢĹŭƢŖĹơŧ űŐƩŎŖũŊŘĶŦŏ

şũŹļŲŜŉŚƢŢŖ şŧŖŧŘŋŎžŧŵŐŴĿƢĶŦŏųĹŘļĶŧŘŢŬŹŎ ŷ ŴŎŢŎŧĹŊŵŉƢ 

0, ĹŜŘŝūĶŞŧĶŧŘœŦŇŎŧŉƢŧŎĹŭňŕŧœ ŲŚťşŜŦşŉũĶŧŘķŢļœŎŦĶļŧŎ ŲŘļļŧŎ 

ķŢļŏŘũŞŦŌĶơŢşŘƢŧļ űœŬŹŢşŘƢŧļŲŘļĽŮļŴĽ ŴŠƢœŎŦĶļŧŎŌžŧļŧŎĶŦŏŏŘũŞŦŌŊơŢűŎŬŹŢļŘťŗťŗŧŜ ŀūŹļĽť 

ŌžŧŴŠƢœŦŇŎŧĹŜŧŖĿžŧŎŧł űĿŪŹŗŜĿŧł ŘŮƢűŌĹŎũĹűľœŧťŉƢŧŎŉŪķūźŎ şơļőŚŊơŢŐŘťşũŌōũŕŧœ Ĺŭňŕŧœ

ķŢļļŧŎĶơŢşŘƢŧļ 

1, ŝūĶŞŧŘťűŏŪŗŏ ķŦźŎŊŢŎ ķƢŢŏŦļĹŦŏ ŌŧļŘťŏŏŘŧĿĶŧŘŌŪŹűŐƩŎŢŭŐşŘŘĹĶŦŏĶŧŘ

űŐŚŪŹŗŎŲŐŚļ œŦŇŎŧŘŮŐŲŏŏļŧŎĶơŢşŘƢŧļŲŌŎŘŮŐŲŏŏűŉũŖ ŷ 



 

 

 
 

 

ŏŘŘňŧŎŭĶŘŖ 

 

ŏŘŘňŧŎŭĶŘŖ 

 
 

 

 



 

 

 
 

 

ŏŘŘňŧŎŭĶŘŖ 

 

ŢōũŜŦŇŎƥ űŌœŠŦşŉũŎ ň Ţŗŭōŗŧ, &0337', ĶŘňŪŝūĶŞŧĶŧŘŴĿƢŠŚŦĶĶŧŘ 1 MU ŴŎųĹŘļĶŧŘ 

ĶơŢşŘƢŧļļŧŎŘŦźŜķŢļŏŘũŞŦŌűŢũŘƥŌĹŢŎŲŌŸĹ ĽžŧĶŦŉ ĽŦļŠŜŦŉűĿŪŗļŘŧŗ, ĶŧŘŝūĶŞŧ

ŉƢŜŗŊŎűŢļ Ŝŝ,Ŗ,* ŖŠŧŜũŌŗŧŚŦŗœťűŗŧ, œťűŗŧ. 

ňŧŝũş űĶŊŭűĹŘŬŢĶũĽ, &0336', ŐƧĽĽŦŗŌŪŹŌžŧŴŠƢűĶũŉĹŜŧŖŚơŧĿƢŧŴŎļŧŎĶơŢşŘƢŧļ, ĶŧŘŝūĶŞŧ

ĹƢŎĹŜƢŧŉƢŜŗŊŢŎűŢļ Ŝŝ,Ŗ,* ŖŠŧŜũŌŗŧŚŦŗœťűŗŧ, œťűŗŧ. 

űĶŘŪŗļŝŦĶŉũŽ ŉŜļŲĶƢŜ, &0336', ŐƧĽĽŦŗŌŪŹŖŪőŚĶŘťŌŏŊơŢŐŘťşũŌōũŕŧœĶŧŘĹŜŏĹŭŖļŧŎ

ĶơŢşŘƢŧļķŢļŢļĹƥĶŘŐĶĹŘŢļşơŜŎŌƢŢļŋũŹŎŴŎĽŦļŠŜŦŉűĿŪŗļŘŧŗ, ĶŧŘŝūĶŞŧĹƢŎĹŜƢŧ

ŉƢŜŗŊŎűŢļ Ŝŝ,Ŗ,* ŖŠŧŜũŌŗŧŚŦŗœťűŗŧ, œťűŗŧ. 

şŭŜŘŘňƥ ŌũœŗƥŜļŝŧ, &0334', ŐƧĽĽŦŗŌŪŹŖŪőŚĶŘťŌŏŊơŢōŭŘĶũĽŘŦŏűŠŖŧĶơŢşŘƢŧļķŢļ

őŮƢŘŦŏűŠŖŧĶơŢşŘƢŧļŴŎĽŦļŠŜŦŉœťűŗŧ, ĶŧŘŝūĶŞŧĹƢŎĹŜƢŧŉƢŜŗŊŎűŢļ Ŝŝ,Ŗ,*

ŖŠŧŜũŌŗŧŚŦŗœťűŗŧ, œťűŗŧ, 

şũŎŪœŦŎōŭƥ şŖŏŭłłřŌōũ, &033.', ĶŧŘŴĿƢŠŚŦĶĶŧŘ ķŢļŚŪŎĹŢŎşŊŘŦĹĿŦŎŴŎĶŧŘĹŜŏĹŭŖĶŧŘ

ĶơŢşŘƢŧļųĹŘļĶŧŘŏƢŧŎĶŮƢŕŦŗ, ĶŧŘŝūĶŞŧŢũşŘť ŜŌ,Ŗ,* ŖŠŧŜũŌŗŧŚŦŗŝũŚŐŧĶŘ,

ĶŘŭļűŌœŤ, 

ŐŘťűşŘũŅ ŉžŧŘļĿŦŗ, &0330', ĶŧŘŜŧļŲőŎļŧŎĶơŢşŘƢŧļ &œũŖœƥĹŘŦźļŌŪŹ/'. ĶŘŭļűŌœŤ : şžŧŎŦĶœũŖœƥ

ŲŠơļŖŠŧŜũŌŗŧŚŦŗŝŘŪŎĹŘũŎŌŘŜũųŘŇ. 

ŜũņŮŘ űŠŚŬŢļŠũŘŦł &2560'.ĶŧŘĹŜŏĹŭŖŊƢŎŌŭŎĶŧŘĶơŢşŘƢŧļ, ĶŘŭļűŌœŤ : ŢũŊŧűŚŪŗŎŵŌŗ 

ŉŪűŜŚƣŢŐűŖŎŊƥ, 

ňŦŅœļŞƥ űŌŪŗŖşŭŜŘŘň* şĶŎōƥ ŊŦŎĿŎťŐŘťŉũŞŅƥ ŲŚťŕŧňŭŜŭŇũ ŐŧŎşŦŎ, &034.', ĹŮơŖŬŢĶŧŘ

ĶơŢşŘƢŧļŏƢŧŎşžŧűŘŸĽŘŮŐ, ĶŘŭļűŌœŤ : şžŧŎŦĶœũŖœƥŲŠơļŖŠŧŜũŌŗŧŚŦŗœŘťĽŢŖűĶŚƢŧ

ōŎŏŭŘŪ. 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

ŕŧĹőŎŜĶ 



 

 

 
 

 

ŕŧĹőŎŜĶ Ķ ŏŦłĿŪŲşŉļŐŘũŖŧňŜŦşŉŭŲŚťŘŧĹŧ 
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ŕŧĹőŎŜĶ ķ ŘŮŐŲŏŏķŢļĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ŕŧœ // ŲşŉļŘŮŐŊŦŉļŧŎĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ Ĺ.ş.Ś.ŘŮŐŊŦŜŗŮ 
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ŕŧœ /0 ŲşŉļŘŮŐ 3D ĹŚŢļŘťŏŧŗŎźžŧ Ĺ.ş.Ś. ŘŮŐŊŦŜŗŮ 
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ŕŧœ /1 ŲşŉļĹŚŢļŘťŏŧŗŎźžŧ Ĺ.ş.Ś. ŘŮŐŊŦŜŗŮ 
 

 



 

 

 
 

 

ŕŧĹőŎŜĶ Ĺ ŲŏŏŔŢŘƥŖŲŚťŊŦŜŢŗơŧļĶŧŘŏŦŎŌūĶĶŧŘŌžŧļŧŎ 

 

 

ŜŦŎŌŪŹ ....1...../ąűŖŞŧŗŎ....../ 2561

Man Power

ĿŬŹŢ űŌĹŎũűĿŪŗŎ / ųŔŘƥŲŖŎ / ŠŦŜŠŎƢŧĿŭŉ ŎŧŗŐŘťűşŘũŅ & ĽžŧűŎŪŗļűŜŚŧŌžŧļŧŎ ŐĶŊũ ....8.....ĿŖ. űŜŚŧųŢŌŪ ......2.....ĿŖ.

ĽžŧŎŜŎ ŲŘļļŧŎ ......10.........ĹŎĿŧŗ .........10.........ĹŎŠłũļ ...........2.........ĹŎ

Progress of Work

ŚžŧŉŦŏ ĽžŧŎŜŎ ŠŎơŜŗ Budjet űŐƩŎűļũŎ ŠŖŧŗűŠŊŭ

1 ķŭŉŉũŎ 165.00         Śŏ.Ŗ 40 6,600.00     

2 ŋŖŌŘŧŗ 8.25             Śŏ.Ŗ 65 536.25        

3 űŌĹŢŎĶŘŪŊŠŗŧŏ ( Lean Concrete ) 8.25             Śŏ.Ŗ 200 1,650.00      

4 ŊŦŉ / ŊŦŉűŠŚŸĶœŬźŎĿŦźŎŚơŧļ 7,000.00      Ķ.Ķ 1 7,000.00     

5 ļŧŎşŮŏŎźžŧ ŲŚťļŧŎŐƝŢļĶŦŎŉũŎœŦļŌťŚŧŗ Slope Protection -            

15,786.25    

Materail ŜŦşŉŭ ŢŭŐĶŘňƥ

ŚžŧŉŦŏ ĽžŧŎŜŎ ŠŎơŜŗ ŠŖŧŗűŠŊŭ

1 ĹŮơ

2 ĹŮơ

3 ĹŮơ

Equipment űĹŘŬŹŢļĽŦĶŘ űĹŘŬŹŢļŖŬŢ 

ŚžŧŉŦŏ ĽžŧŎŜŎ ŠŎơŜŗ űŜŚŧ ĿŖ. ŠŖŧŗűŠŊŭ

1 1 űĹŘŬŹŢļ 10

2 1 ĹŦŎ 4

3 3 ŊŦŜ 10

ŏŦŎŌūĶųŉŗ : ŎŧŗűŢĶŝŦĶŉũŽ ĽŦŎŌŘƥŲĶƢŜ ŊŘŜĽşŢŏųŉŗ : ĿơŧļŠłũļœŘŘťŜŪ ŝŘŪŖŠŧœŘŖ

ŘŧŗļŧŎŐŘťĽžŧŜŦŎ 

J.2348 ųĹŘļĶŧŘĶơŢşŘƢŧļ ŘťŏŏŘťŏŧŗŎźžŧűœŬŹŢŏŘŘűŌŧŏŦłŠŧŎźžŧŌơŜŖ ĿŭŖĿŎŲŖơŔƝŧŠŚŜļ ĽŦļŠŜŦŉűĿŪŗļŘŧŗ

EJ. Team Civil Work 

ļŧŎĹŚŢļŘťŏŧŗŎźžŧ ŘŮŐŘŧļŗŮ

ŘŜŖűŜŚŧ ŌŦźļŠŖŉ  ........10.........ĿŖ.

ŘŧŗŚťűŢŪŗŉļŧŎŌŪŹŌžŧ 

ŘŧŗĶŧŘ

ŋŭļŖŬŢŠŎŦļ

ŋŭļŖŬŢőƢŧ

ŋŭļŖŬŢŗŧļ

ŘŧŗĶŧŘ ŎźžŧŖŦŎ ŚũŊŘ

űĹŘŬŹŢļŐƧƪŎŵŔ 20

űŖĹųĹ PC 200 50

ŵŉųŜ ķŎŧŉ 3 ŎũźŜ 



 

 

 
 

 

ŕŧĹőŎŜĶ ļ ŘŧŗĶŧŘĹžŧŎŜň 
 

ŊŧŘŧļ 6 Ųşŉļ Budget ļŧŎĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ŘŮŐŊŦŜŗŮ 

Śžŧ

ŉŦŏŌŪŹ 
ŘŧŗĶŧŘ ŐŘũŖŧň ŠŎơŜŗ 

ĹơŧŜŦşŉŭ ĹơŧŲŘļ ŘŜŖĹơŧŜŦşŉŭ

ŲŚťĹơŧŲŘļ ŘŧĹŧ-

ŠŎơŜŗ 

űŐƩŎűļũŎ

&ŏŧŌ' 

ŘŧĹŧ-

ŠŎơŜŗ 

űŐƩŎűļũŎ

&ŏŧŌ' 

/ ļŧŎĹŚŢļŘťŏŧŗŎźžŧ 

ĹşŚ, ŘŮŐŊŦŜŗŮ 

0.,.. Ŗ,      

/,/ ķŭŉŐŘŦŏŌŘŧŏŠŗŧŏ 

ŠŎŧ .,/. Ŗ, 

02,.. Śŏ,Ŗ, 10.,.. 5*46.,.. 43,.. /*34.,.. 7*02.,.. 

/,0 ĹŢŎĶŘŪŊŠŗŧŏ ŠŎŧ 

.,.3 Ŗ, 

/0,.. Śŏ,Ŗ, /*211,.. /5*/74,.. 0..,.. 0*2..,..  /7*374,.. 

/,1 şĶŦŉŠŦŜűşŧűķŸŖşŪŹűŠŚŪŹŗŖ 

ķŎŧŉ .,1. X.,1. Ŗ, 

//0,.. ŊƢŎ .,.. .,.. 6.,.. 6*74.,.. 6*74.,.. 

/,2 ļŧŎŵŖƢŲŏŏ 141,46 ŊŘ,Ŗ, 6.,.. 07*.72,2. /..,.. 14*146,..  43*240,2. 

 - ŊťŐŮ &Ĺũŉ .,03 ĶĶ- 

   ŊŘ,Ŗ,' 

7.,70 ĶĶ, 2.,.. 1*414,6. .,.. .,.. 1*414,6. 

/,3 ļŧŎűŠŚŸĶűşŘũŖœŬźŎ        

 - DB16 1*375,62 ĶĶ, /5,3. 40*740,0. 1,.. /.*571,30 51*533,50 

 - DB20 7*16.,44 ĶĶ, /5,3. /42*/4/,33 1,.. 06*/2/,76 /70*1.1,31 

 - ŚŜŉőŮĶűŠŚŸĶ 167,14 ĶĶ, 03,.. 7*511,66 .,.. .,.. 7*511,66 

/,4 ļŧŎűŠŚŸĶűşŘũŖőŎŦļ 

&ŲŎŜŊŦźļ' 

       

 - DB20 1*2.6,3/ ĶĶ, /5,3. 37*426,71 1,.. /.*003,31 47*652,24 

 - DB25 5*64.,/0 ĶĶ, /5,3. /15*330,/. 1,.. 01*36.,14 /4/*/10,24 

 -ŚŜŉőŮĶűŠŚŸĶ 116,.4 ĶĶ, 03,.. 6*23/,25 .,.. .,..    6*23/,25 

/,5 ļŧŎĹŢŎĶŘŪŊ 

ųĹŘļşŘƢŧļ 

014,6. Śŏ,Ŗ, /*673,.. 226*514,.. 02.,.. 34*610,..  3.3*346,.. 

/,6 ļŧŎŘŢŗŊơŢĹŚŢļ 

ŘťŏŧŗŎźžŧ ĹşŚ, 

0,.. ŲŠơļ     603,.. /*43.,.. /23,.. 07.,..    /*72.,.. 

/,7 ļŧŎŘŮŘťŏŧŗŎźžŧ 

&Weep Hole) 

0/,.. ŲŠơļ 11,.. 

 

471,.. /.,.. 0/.,..      7.1,.. 

ŘŜŖļŧŎĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ŘŮŐŊŦŜŗŮ  73/*/74,10  /5714/,17 /*/1.*4..,.. 

űľŚŪŹŗ-űŖŊŘ  25*337,60   6*746,.5  
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ŊŧŘŧļ 7 Ųşŉļ Actual Cost ļŧŎĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ŘŮŐŊŦŜŗŮ 

Śžŧ

ŉŦŏŌŪŹ 
ŘŧŗĶŧŘ ŐŘũŖŧň ŠŎơŜŗ 

ĹơŧŜŦşŉŭ ĹơŧŲŘļ ŘŜŖĹơŧŜŦşŉŭ

ŲŚťĹơŧŲŘļ ŘŧĹŧ-

ŠŎơŜŗ 

űŐƩŎűļũŎ

&ŏŧŌ' 

ŘŧĹŧ-

ŠŎơŜŗ 

űŐƩŎűļũŎ

&ŏŧŌ' 

/ ļŧŎĹŚŢļŘťŏŧŗŎźžŧ 

ĹşŚ, ŘŮŐŊŦŜŗŮ 

0.,.. Ŗ,      

/,/ ķŭŉŐŘŦŏŌŘŧŏŠŗŧŏ 

ŠŎŧ .,/. Ŗ, 

02,.. Śŏ,Ŗ, .,.. .,.. /61,11 /*34.,.. 7*02.,.. 

/,0 ĹŢŎĶŘŪŊŠŗŧŏ ŠŎŧ 

.,.3 Ŗ, 

/0,.. Śŏ,Ŗ, /*2/4,.. /4*770,.. 144,45 0*2..,.. /7*374,.. 

/,1 şĶŦŉŠŦŜűşŧűķŸŖşŪŹűŠŚŪŹŗŖ 

ķŎŧŉ .,1. X.,1. Ŗ, 

//0,.. ŊƢŎ .,.. .,.. /33,14 6*74.,..  6*74.,.. 

/,2 ļŧŎŵŖƢŲŏŏ 141,46 ŊŘ,Ŗ, 10/,06 //1*347,46 74,21 14*146,.. 43*240,2. 

 - ŊťŐŮ &Ĺũŉ .,03 ĶĶ- 

   ŊŘ,Ŗ,' 

7.,70 ĶĶ, 03,.. 0*051,.. .,.. .,..  1*414,6. 

/,3 ļŧŎűŠŚŸĶűşŘũŖœŬźŎ        

 - DB16 1*375,62 ĶĶ, 0/,.. 53*332,42 /,73 /.*571,30 51*533,50 

 - DB20 7*16.,44 ĶĶ, 0/,.. /74*771,64 /,73 06*/2/,76   /70*1.1,31 

 - ŚŜŉőŮĶűŠŚŸĶ 167,14 ĶĶ, 05,.. /.*3/0,37 .,.. .,..     7*511,66 

/,4 ļŧŎűŠŚŸĶűşŘũŖőŎŦļ 

&ŲŎŜŊŦźļ' 

       

 - DB20 1*2.6,3/ ĶĶ, 0/,.. 5/*356,5/ /,73 /.*003,31    47*652,24 

 - DB25 5*64.,/0 ĶĶ, 0/,.. /43*.40,30 /7,3 01*36.,14   /4/*/10,24 

 -ŚŜŉőŮĶűŠŚŸĶ 116,.4 ĶĶ, 05,.. 7*/05,37 .,.. .,..     6*23/,25 

/,5 ļŧŎĹŢŎĶŘŪŊ 

ųĹŘļşŘƢŧļ 

014,6. Śŏ,Ŗ, /*554,.. 20.*334,6. /2.,63 34*610,..   3.3*346,.. 

/,6 ļŧŎŘŢŗŊơŢĹŚŢļ 

ŘťŏŧŗŎźžŧ ĹşŚ, 

0,.. ŲŠơļ    32/,45 /*.61,11 32/,45 07.,..     /*72.,.. 

/,7 ļŧŎŘŮŘťŏŧŗŎźžŧ 

&Weep Hole) 

0/,.. ŲŠơļ 36,24 

 

/*005,34 //,03 0/.,..       7.1,.. 

ŘŜŖļŧŎĹŚŢļŘťŏŧŗŎźžŧ ĹşŚ, ŘŮŐŊŦŜŗŮ  73/*/74,10  /5714/,17 /*/1.*4..,.. 

űľŚŪŹŗ-űŖŊŘ  25*337,60  6*746,.5  
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ŘŧĹŧŜŦşŉŭ 

 

1.ļŧŎŵŖƢŲŏŏ 

    1.) ŲŏŏŠŚơŢŵŖƢŢŦŉŉžŧűĹŚŬŢŏ 2 ŉƢŧŎ 15 ŖŖ, ķŎŧŉ 1.22x2.44 Ŗ, = 2.98  ŊŘ,Ŗ,-ŲőơŎ 

 

   - ŘŧĹŧŀŬźŢŜŦşŉŭ 1,080 ŏŧŌ-ŲőơŎ & 22 ĶĶ,-ŲőơŎ' = 362.81  ŏŧŌ-ŊŘ,Ŗ, 

 

   - ĹơŧķŎşơļ 73 ŏŧŌ-ŲőơŎ & 300 ŲőơŎ-űŌŪŹŗŜ 6 ŚƢŢ' = 24.52  ŏŧŌ-ŊŘ,Ŗ, 

 

ŘŜŖĹơŧŜŦşŉŭŲŏŏŠŚơŢ 

 

= 387.33  ŏŧŌ-ŊŘ,Ŗ, 

      2.) ŵŖƢĹŘơŧŜ 1"x3"x4 m. x 0.0228 

 

=       0.27  Śŏ,Ŕ,-ŌơŢŎ 

 

   - ŘŧĹŧŀŬźŢŜŦşŉŭ 245 ŏŧŌ-Śŏ,Ŕ, 

 

= 245.00  ŏŧŌ-Śŏ,Ŕ, 

 

   - ĹơŧķŎşơļ 42 ŏŧŌ-ŌơŢŎ & 600 ŌơŢŎ-űŌŪŹŗŜ 6 ŚƢŢ' = 153.51  ŏŧŌ-Śŏ,Ŕ, 

 

ŘŜŖĹơŧŜŦşŉŭŵŖƢĹŘơŧŜ 

 

= 398.51  ŏŧŌ-Śŏ,Ŕ, 

 

( ŵŖƢŢŦŉ 1 ŲőơŎ ŴĿƢŵŖƢĹŘơŧŜ 4 ŌơŢŎ ' 

 

= 146.35  ŏŧŌ-ŊŘ,Ŗ, 

      3.) ĹźžŧŗŦŎ űŠŚŸĶĶŚơŢļ 0.50 x 0.50 x 2.3 ŖŖ,6 Ŗ,&3.34 kg./m) = 20.04  ĶĶ,-ŌơŢŎ 

 

   - ŘŧĹŧŀŬźŢŜŦşŉŭ 470 ŏŧŌ-ŌơŢŎ 

 

= 470.00  ŏŧŌ-ŌơŢŎ 

 

   - ĹơŧķŎşơļ 63 ŏŧŌ-ŌơŢŎ & 400 ŌơŢŎ-űŌŪŹŗŜ 6 ŚƢŢ' = 63.00  ŏŧŌ-ŌơŢŎ 

 

ŘŜŖĹơŧŜŦşŉŭĹźžŧŗŦŎ 

 

= 533.00  ŏŧŌ-ŌơŢŎ 

 

( ŵŖƢŢŦŉ 1 ŲőơŎ ŴĿƢűŠŚŸĶĹźžŧŗŦŎ 4 ŌơŢŎ ' 

 

= 715.44  ŏŧŌ-ŊŘ,Ŗ, 

   
 

 
 

 

ŘŜŖĹơŧŜŦşŉŭļŧŎűķƢŧŲŏŏ &ŠŖŭŎŴĿƢŵŉƢ 4 ĹŘŦźļ' 

 

= 312.28  ŏŧŌ-ŊŘ,Ŗ, 

      

 

2.ļŧŎŘŢŗŊơŢĹŢŎĶŘŪŊ 

    1.) ŲőơŎŗŧļŖťŊŢŗ ŠŎŧ 10 ŖŖ, 

 

= 1.95  ŊŘ,Ŗ,-ŲŠơļ 

 

   - ŘŧĹŧŀŬźŢŜŦşŉŭ 700 ŏŧŌ-ŲőơŎ & 2.52 ŊŘ,Ŗ,-ŲőơŎ' = 277.78  ŏŧŌ-ŊŘ,Ŗ, 

   

= 541.67  ŏŧŌ-ŲŠơļ 
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3.ļŧŎŘŮŘťŏŧŗŎźžŧ & WEEP HOLE ) 

    1.) ŌơŢ œŪŜŪŀŪ 1 1/2" ŊŘŧĿƢŧļ Class 8.5 

 

= 1.00  Ŗ,-ŲŠơļ 

 

   - ŘŧĹŧŀŬźŢŜŦşŉŭ 91.62 ŏŧŌ-ŌơŢŎ 

 

= 91.62  ŏŧŌ-ŌơŢŎ 

 

ŘŜŖĹơŧŜŦşŉŭŌơŢ œŪŜŪŀŪ 

 

= 22.91  ŏŧŌ-ŲŠơļ 

   
 

 
 

2.) ŲőơŎŴŗşŦļűĹŘŧťŠƥ #100 

 

= 0.45  ŊŘ,Ŗ,-ŲŠơļ 

 

   - ŘŧĹŧŀŬźŢŜŦşŉŭ 10,000 ŏŧŌ-ŲőơŎ &400 ŊŘ,Ŗ,-

ŖƢŜŎ' 
= 

25.00  
ŏŧŌ-ŊŘ,Ŗ, 

 

ŘŜŖĹơŧŜŦşŉŭŲőơŎŴŗşŦļűĹŘŧťŠƥ 

 

=   11.25  ŏŧŌ-ŲŠơļ 

      3.) ĶŘŜŉŠŗŧŏ 

 

=    0.03  Śŏ,Ŗ,-ŲŠơļ 

 

   - ŘŧĹŧŀŬźŢŜŦşŉŭ 900 ŏŧŌ-Śŏ,Ŗ, 

 

= 900.00  ŏŧŌ-Śŏ,Ŗ, 

 

ŘŜŖĹơŧŜŦşŉŭĶŘŜŉŠŗŧŏ 

 

= 24.30  ŏŧŌ-ŲŠơļ 

      

 

ŘŜŖĹơŧŜŦşŉŭļŧŎŘŮŘťŏŧŗŎźžŧ 

 

= 58.46  ŏŧŌ-ŲŠơļ 

      ĹơŧŲŘļļŧŎ 

    1.) ĹơŧŲŘļķŭŉŐŘŦŏŌŘŧŗŠŗŧŏ (ŴĿƢűŜŚŧ 5 ĿŖ,' = 24.00  Śŏ,Ŗ, 

 

- ŴĿƢ 5 ĹŎ 

 

= 52.08  ŏŧŌ-Śŏ,Ŗ, 

 

- ĹơŧűĿơŧ Back Hoe (5,500 ŏŧŌ-ŜŦŎ ŘŜŖŎźžŧŖŦŎ' = 114.58  ŏŧŌ-Śŏ,Ŗ, 

 

- ĹơŧűĿơŧ űĹŘŬŹŢļşŮŏŎźžŧ &800 ŏŧŌ-ŜŦŎ ŘŜŖŎźžŧŖŦŎ' =    16.67  ŏŧŌ-Śŏ,Ŗ, 

 

ŘŜŖĹơŧŲŘļķŭŉŐŘŦŏŌŘŧŗ 

 

=  183.33  ŏŧŌ-Śŏ,Ŗ, 

      2.) ĹơŧŲŘļĹŢŎĶŘŪŊŠŗŧŏ &ŴĿƢűŜŚŧ 5 ĿŖ,' 

 

=   12.00  Śŏ,Ŗ, 

 

- ŴĿƢ 5 ĹŎ 

 

= 104.17  ŏŧŌ-Śŏ,Ŗ, 

 

- ĹơŧűĿơŧ Back Hoe (5,500 ŏŧŌ-ŜŦŎ ŘŜŖŎźžŧŖŦŎ' = 229.17  ŏŧŌ-Śŏ,Ŗ, 

 

- ĹơŧűĿơŧ űĹŘŬŹŢļşŮŏŎźžŧ &800 ŏŧŌ-ŜŦŎ ŘŜŖŎźžŧŖŦŎ' =  33.33  ŏŧŌ-Śŏ,Ŗ, 

 

ŘŜŖĹơŧŲŘļĹŢŎĶŘŪŊŠŗŧŏ 

 

=   366.67  ŏŧŌ-Śŏ,Ŗ, 
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3.)    ĹơŧŲŘļŊŦŉŠŦŜűşŧűķŸŖ  =        112.00         ŊƢŎ 

 

- ŴĿƢ 8 ĹŎ 

 

= 107.14  ŏŧŌ-ŊƢŎ 

 

- ĹơŧűĿơŧ űĹŘŬŹŢļşŮŏŎźžŧ &800 ŏŧŌ-ŜŦŎ ŘŜŖŎźžŧŖŦŎ' =     21.43  ŏŧŌ-ŊƢŎ 

 

- ĹơŧűĿơŧ űĹŘŬŹŢļŐƧƪŎŵŔ &1,000 ŏŧŌ-ŜŦŎ ŘŜŖŎźžŧŖŦŎ' =    26.79  ŏŧŌ-ŊƢŎ 

 

ŘŜŖĹơŧŲŘļŊŦŉŠŦŜűķŸŖ 

 

=  155.36  ŏŧŌ-ŊƢŎ 

      4.) ĹơŧŲŘļűŠŚŸĶűşƢŎűşŘũŖĹŢŎĶŘŪŊ 

 

=  24,247.13  ĶĶ, 

 

- ĹơŧŲŘļŊŦŉ-ŉŦŉ &ŴĿƢ 5 ĹŎ' 

 

=     0.31  ŏŧŌ-ĶĶ, 

 

- ĹơŧŲŘļőŮĶűŠŚŸĶ &ŴĿƢ 15 ĹŎ' 

 

=    1.55  ŏŧŌ-ĶĶ, 

 

- ĹơŧűĿơŧ űĹŘŬŹŢļşŮŏŎźžŧ &800 ŏŧŌ-ŜŦŎ ŘŜŖŎźžŧŖŦŎ' =      0.10  ŏŧŌ-ĶĶ, 

 

ŘŜŖĹơŧŲŘļűŠŚŸĶűşƢŎ 

 

=    1.95  ŏŧŌ-ĶĶ, 

      5.) ĹơŧŲŘļŐŘťĶŢŏŲŏŏ 

 

= 338.06  ŊŘ,Ŗ, 

 

   - űķƢŧŲŏŏ)ĹźžŧŗŦŎ &ŴĿƢ 10 ĹŎ - 70 ŊŘ,Ŗ,-ŜŦŎ' =    71.43  ŏŧŌ-ŊŘ,Ŗ, 

 

     (10 ĹŎ x 500 ŏŧŌ-ŜŦŎ' - 70 ŊŘ,Ŗ, 

    

 

   - ŘŬźŢŲŏŏ (ŴĿƢ 10 ĹŎ - 200 ŊŘ,Ŗ,-ŜŦŎ' 

 

=   25.00  ŏŧŌ-ŊŘ,Ŗ, 

 

     (10 ĹŎ x 500 ŏŧŌ-ŜŦŎ' - 200 ŊŘ,Ŗ, 

 

  

 

 

ŘŜŖĹơŧŲŘļŐŘťĶŢŏŲŏŏ 

 

= 96.43  ŏŧŌ-ŊŘ,Ŗ, 

   
 

 
 

6.) ĹơŧŲŘļűŌĹŢŎĶŘŪŊųĹŘļşŘƢŧļ 

 

=  236.80  Śŏ,Ŗ, 

 

- ĹơŧŲŘļűŌĹŢŎĶŘŪŊ &ŴĿƢ 15 ĹŎ' 

 

= 95.02  ŏŧŌ-Śŏ,Ŗ, 

 

- ĹơŧűĿơŧ Back Hoe (5,500 ŏŧŌ-ŜŦŎ ŘŜŖŎźžŧŖŦŎ' = 46.45  ŏŧŌ-Śŏ,Ŗ, 

 

- ĹơŧűĿơŧ űĹŘŬŹŢļşŮŏŎźžŧ &800 ŏŧŌ-ŜŦŎ ŘŜŖŎźžŧŖŦŎ' =     3.38  ŏŧŌ-Śŏ,Ŗ, 

 

ŘŜŖĹơŧŲŘļűŌĹŢŎĶŘŪŊ 

 

=  144.85  ŏŧŌ-Śŏ,Ŗ, 

      

 

ŘŜŖŘťŗťűŜŚŧĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ ĹŜŧŖ

ŗŧŜ 20 Ŗ, 
= 22 

ŜŦŎ- Joint/ 

Ŀŭŉ 



 

 

 
 

 

ŕŧĹőŎŜĶ Ľ ŕŧœķŦźŎŊŢŎĶŧŘĶơŢşŘƢŧļ 
 

ŜũōŪĶŧŘĶơŢşŘƢŧļĹŚŢļŘťŏŧŗŎźžŧ Ĺ.ş.Ś. ųŉŗŜũōŪŌŦŹŜŵŐ &ŠŚơŢŴŎŌŪŹ' 

 

 

 

 

 

 

 

 

ŕŧœ /2 ŲşŉļĶŧŘşžŧŘŜĽœŬźŎŌŪŹ 

 

 

 

 

 

 

 

 

 

 

ŕŧœ /3 ŲşŉļĶŧŘűĽŧťşžŧŘŜĽŉũŎ 
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ŕŧœ /4 ŲşŉļĶŧŘŐŘŦŏœŬźŎŌŪŹ 
 

 

 

 

 

 

 

 

 

 

 

 

ŕŧœ /5 ŲşŉļĶŧŘķŭŉŉũŎ 
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ŕŧœ /6 ŲşŉļĶŧŘ By pass Ŏźžŧ 

 

 

 

 

 

 

 

 

 

                                    

 

 

ŕŧœ /7 ŲşŉļĶŧŘŗĶŗƢŧŗűşŧűķŸŖűķƢŧŊžŧŲŠŎơļŊŢĶ 
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ŕŧœ 0. ŲşŉļĶŧŘŊŘŜĽşŢŏŊžŧŲŠŎơļŘťŉŦŏűşŧűķŸŖ 

 

 

 

                                        

 

 

 

 

 

 

 

ŕŧœ 0/ ŲşŉļĶŧŘŊŢĶűşŧűķŸŖ 
 


