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Ϛȳ  

ᴎ֮ ֪ᴞצѬ ЛṜȲЬ ц ֮ Ѭ ⇔

ќ Ȳѿ ═ẁѬ ứȲ֪ ӑẃ цӣѬ ḖȲⱢϠ ᵅ

ᴎ֮ ░ḅ ц ’ẁѬ ἤᴖ сѬ ẁ Ҡ ⇔Пӭ

ϯȲ ӱ ᴎ֮ Ьצ Ѭ ḖȲӐ ɦ Ѝ Ϯ

Ѭ ѬѝѬ ӣцЏ ῴḔ ɧȲѹ ᴩ Ӣ ῴḔ ▲ȳ

Џ Ѭѝиέȳ ᴎ ֮ Ѭ ֥ ӣиέȳ Ѭ ц  Џ

ӣ֮ ▲ Џ ῴḔ ЏᵂȲѿᵂⱢ Ѝ ϮѬ (ѿϯ

ϮѬ )∟ ц П ᴕȴ 

ϡȳ ￼ иέ 

(Ϛ) ☼ ᾓ 

Ӑ ϮѬ ứᴯὑ › ☼ вȲѻ☼ › ☼

565.94ӂѠеṭȲѻ☼ ⇔63.03еṭ(ᵶ ☼ϱỉ  44еṭц

ќ☼ᾒ  26еṭ)Ȳד ☼ 10.19פּ Ȳ › Ѭצ

╟Ҕ╗ ЍѬ (ѿϯ ϚѬ )ȳ Ѝ ϡѬ (ѿϯ

ϡѬ )ȳ ȳϱỉ ȴ 

(ϡ) ֮ᶮ ֮  

1ȳ ֮ᶮ 

ϮѬ Ể Ἰ 50ᴟ350еѐȲפּ ӂ -Ѻ ֮ᶮ

Ȳ ֮ᶮᵧ ԆᾭȲ Ὑ ПЍ Ȳ֮ᶮ

ȴ 

ᾒ ȳϱỉ ὑ Ѝ ☼ᴖכ › ȲӦױϡ Ἇ

ϱ Ȳ֮ᶮ сṳ ⱢЍ ȳᾈṖ֮֮ᶮȲẔМ

ὕ ȳϱỉ Ꞌᴯὑױ Ѝ ֮ᶮ ᷉ о ȴ 

2ȳ ֮  

Ӑ ҏ П֮ Ɫ М ѷ-ϱ ѷᴟḆ ѷцԓ ѷ֮
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Ȳ֮ Ӧᴔᴟ Ɫ⁮ ȳầ ȳ ◕ȳ

 ◕ȳЄ ỵȳἇІ ȳ ֮ ȳḤ ȴ 

Ӑ ѻ П֮ Ɫ ц Ȳѹṛֵ֣ⱢὧҖᴫ⁮

ṛ֣ȲԚ צ ύ ȳ ȳЄӂ֮ ȳᴎὧ ȳ

ᵾ￼ ȴ 

3ȳ ֮  

Ӑ Ὑ ЁӰ☼ȳ Ӱ ֮ ḳ Ȳᶝ ֣ịиӁ

ὑ ϮѬ Ѭ ѿцϱỉ ◕іѬ ϤЀ ịȴ ϮѬ

Ѭ вцϱỉ ◕іѬ ϤЀ ị ỵ Мȳ

цỵ ȴ 

Ѝ ֮ ֮ ѻ иӁὑ ϮѬ Ѭ ѿцϱ

ỉ ◕іѬ ϤЀ Ȳ ֣ịᶮהȴ ɦ Ѝ ϮѬ

Џ ֮ ▲ц֮ᶮ Џᵂ Ӓ ᵫ ɧȲ ϮѬ ḥ

вȲ֥ 29Ѝצ ֮ ֮ Ȳ ЄⱢA-1ᴯ

4.5е ȴ 

4ȳ ᵿ֮  

Ṽ Ӗ ɦד76 › ц Ѝ Ѭ Ѭ ῴḔ ▲

ᵫ(  )ɧȳӖ ɦד77 › ц Ѝ Ѭ Ѭ ῴḔ ▲

ᵫ(75-77)ד⇔Џᵂ ᵫɧцӖ ɦד80 ᴎ Ѝ ϡѬ

ῴḔ -֮ ᵫɧ ᵫȲ ᵿ ὑᵅ

Ѻ ֮ Ȳ֮ᶮ Ԇ ếᵀ ᵧ ȴѻ ҏ

ỵ Ɫ ◕Ȳỵἤѿ⁴ +ỵȳᾇ +ỵȳᾇỵⱢ

ѻȲҿҢ +ỵ иắ оᵧ ᴥȲ+ỵ ȴ

ᵿ Ὼ֮ῶ (ῶЁ 1ᴟ2.6еѐ⁴ȷῶЁפּ⇔⁴( ϯ

Ԇ ᴥ оỵ Ȳ оỵ ⇔Ҡ 17.9еѐȷỵ Пỵ

ἤѻ Ɫ+ỵȲᵧ ᴟ Ȳ פ⁴ּ еѐᴟ20~30еѐ Ȳ

Ȳ ᵶ ᾬ цṙ оӰȷᾇỵᵧ ᴊᴥȲ⁴⇔ּ10פ

ᴟ30еиȲ ṓ1ᴟ2еѐ⁴ȴỵ ᴯ ⱢN44ïE/30ïSEȴ

Є ỵ ṛ֣Ϛ ѹ֣ϱ ȲⱢ ỆцѬ ἤṾ

ȴ 
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ᵿ+ỵПᶼ 129.57kgf/cm2ȷ~5.7פּ⇔ ἤ

(E50t)Ɫ 7,182kgf/cm2ȷ Ϯ П ׆ ϩ (Cp)Ɫ

8.06kgf/cm2ȴ +ỵПᶼ 95.66kgf/cm2ȷ~11.63פּ⇔ ἤ

(E50t)Ɫ8,930kgf/cm2ȷϮ П׆ ϩ(Cp)Ɫ

7.87kgf/cm2ȴ ᴖṕȲ ᵿ+ỵ ꜙ - ỵȳ ᶮἤЄȲѹ

ᶼ ⇔ᵅȴ ᵿỵӰ Ѭἤ иȲ Ὼ֮ῶ ЄҵȲЄֵ

ⱢЊ 20 LugeonȲ Ѭ… Ɫ7.0x10-6~4.1x10-4 

cm/secȲ ỵ Ѭἤὑּ20פеѐѿϯ ЊȲἏϯצ ю

П ȴ 

(Ϯ) Ϣѝцῂ  

Ӧ100ד112~ד ᴎ ȳ ᴎӀϢЀ═ ҒȲѹ ᴎ ֮

ᶾדּ ϱМϯ ẁ ᶙ ȲҠᶮכү ᴫ ᶾדּ ᾼ⁮

Җᴭ Ȳᴩ╜ ứ ɦ ᴎ Є῁Ṗ ɧȲ֪ ӑẃ ӣ

Ѭ Ḗцӑẃ Ȳ ὡ ᴎ֮ ẁѬ ứȲ╝ ᴎ֮

Ьצ Ѭ Ḗȴ 

(ҳ) ד Ѭ  

Ṽ ד110 ֢ Ѭ Ӑ ( ứӐ)ȲҖ

ѻ ӭ Ɫ оѬ ⇔ Ѭ ╟Ȳֽ іὧҖ Ѭ

ȳҖ Ѭ⁮ ╟Ȳ о ⇔ȳ ϩȲ

ѿ֪ П ϩȷҫ ᴩ ҖԛӢѬȳᴎҖԛӢѬȳ

Ѭ ᶾדּ ѬȲ֪ ᴎ֮ ӣѬ Ḗȷ֝

♄о ӣ ֮ Ṇ ’ П Ѭȷ֝ ϚḔ

Ҕ╗ ἇ Ѭ ⁮ ȳᾒ Ԇ☼ѬȳӰ Ѭ ᴎ

Ѭ ȳ іѬᴟ⁮ ἨӰ Ѭ ⇔ȳ ц

Ѡ ȴ 

(Х) ẁ  

Ṽ ɦד110 ֢ Ѭ ( ứӐ)ɧȲ ᴎ

֮ ӣѬד108 ḖⱢ59.4 CMDȲᴖ ᾓẁ Ɫ61.0 CMDȲ

ỮҠ Ṝӭ›ӣѬ Ḗȷ ЏᵂⱢ Ѭ ⇔Ȳ ẁѬ
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ϩҠ Ṝ ᾓӣѬ Ḗ(59.4 CMD)Ȳᵀ ὑӭ ӣѬד125ד

(79.5 CMD)⁄ ֥ԛӢѬ ⇔И ѿ Ṝȴ 

Ϯȳד  

(Ϛ) ᴎ֮ ӂ֮ϢЏ Ἠ Ѭ ╟ (Ӗ  (ד111

֥ ᴷ ᴎ֮ Л֝ ₤П Ѭ ╟Ȳ Ѡ иᵑⱢȸ

ϮѬ ȳ Ѝ ᾈЀ ц ӥϢЏ ȲҠ Ԓ ϮѬ Ѡ

Ȳӑẃֽ ֥ Ӱ Ѭ ֥ ӣȲ Ҡ ҒѬ

⇔ц ќ Ѭ ϩȴ 

(ϡ) Ѝ ц › Ѭ ӣѠ ᴷ(Ӗ  (ד112

Ѭ Ѡ ὑЄ ȳ › М ПѬ ֥ ӣП

Ԉϯ ᴩиέȲ֪ ϮѬ П Ѭ Ẕ҃Ѡ Ȳ╝Ḇẓ

░П ȲḆҠ сṆ ẁѬ ứ⇔Ȳ Ѡ Ɫ ∂ Ѝ

ϮѬ ֥Ӱ  ᴎ ц ∂ᾒ іѬЏ (ԓ◕)ȴѻ

Џ ᾬҔ╗Є ȳ ☻ ȳѬ Џ ȳіѬЏ ╟Ȳ

ϮѬ Ѭᴯ Ɫ151.35еѐȲצ 5,032 ӴѠеѐȴ

ױ ᾒ Ѭ ᵓӣȲᴞᾒ ὕЄ ϯ 60еѐפּ

ᾈ ціѬ Ȳѿ ϩѠה Ѭ ᴟ ϡѬ Ȳԛ

ϚѬ ȳ ϡѬ ц ϮѬ ╟ᵂ Ȳ Ѭ Ἇ ϮѬ

 ȴ׀

(Ϯ) Ӱ Ѭ ᴟ ᴎ Џ  

Ӱ  Џ ᶙכ∟ Ҡ о Ӱ Ѭ ᴎ Ѝ -

ϡѬ цᴎὧ֭Ѭ ֥ ⇔ ӣȲ Џ כ5ѣᶙד117

∟ȲӰ Ѭ Ѭ ᴎ֮ ḕѡ30 ȲᵂⱢᶼḅ ḅἨ

≡ᾭᾓП Ѭ ╟ȴ 

(ҳ) Ѝ Ѭ ҳ ∂Џ цϚ Ḃ Џ  

ӭ›Ӕ Ȳ ҳ ∂Џ П Ѭ Ɫ 10

CMDȲϚ ֥ Ḃ (6ˆ11 CMD)Ȳ╝ӑẃ Ѝ



  

-5  

Ѭ ∂∟Ҡ ẁ15 CMDȴ֥ ҏѬ Ӧ45 сᴟ60

CMDȴҠ Ṝṳ ứЄ ᴎ֮ ПӣѬ Ḗȴ 

ҳȳЏ Ѭѝиέ 

(Ϛ) Ϛ Ѭѝ 

ᴎ֮ ὑṸ ȲἬ ⇔ ᵅѹắ ☼ Ȳ

ᴎ֮ ᵧ П Ȳѣӂᶁ Ӣ֯8ѣԌȲ

ᵅ Ӣ֯1ѣԌȴדӂᶁ ​ Ɫ1,900פּ ᴏȲắᴫ⁮ủ ц

П Ȳ​ Мὑ2ѣᴟ9ѣȲᴖḕ10דѣᴟ 1ѣԌⱢד

ủȲ ​ ⱢԓדП16%ȴ 

ЍѬ Ѭ Ѭѝиέ ӣ ד ЄϚѡ ​ ( 24Њ

)Ȳ ​ Ɫӣᴎὧ ȳ ϡѬ ȲӐ ​ Ḇ

ᴟ112דȲԚ 120 ӂᶁⱢ163 mmȴ 

ὕ Ѭ Ѭѝиέ ӣ ד Єϡѡ ​( 48Њ )Ȳ

​ ыצ ⁮ȳ ῧȳ Ѝȳ ц ӪӰ ȲӐ

​ Ḇ ᴟ112דȲԚ 101 ӂᶁⱢ362 mmȴ 

(ϡ) ϮѬ ☻Ѭиέ 

1ȳ ​ ☻Ѭ 

Ӑ Ѭ Ѭ вṳ Ѭѝ П☼ Ȳᴖ​

נּ ᴟ112דѦ⁄נּד120צ ȲӐ Ḇ Ѭѝ

ӐȲṳѿг иᵉ ᴩ ​ иέȲṳᵓӣ Ӣ ᾎȲ

ѿӂѠ ế(SSE)ц (SE)Ẓ ѠהҒѿ ứȲ ∟ ứ

֥П иᵉⱢ ӫ -III₤(LOG-PEARSON III)иӁ

ὨȲ ​₤⁄ ӣ֝ᴯᶧ​₤Ȳԛ ֥ ӔϮṔᶮ ᴯ

​ ☼ Ȳה Ḗ֢ ☻Ѭ ( ῶ1)ȴ 

  



  

-6  

ῶ1  ϮѬ Ѭ ☻ѬиέכὨῶ 

ӭ 
 (ד)

2 5 10 20 50 100 200 10,000 

​(mm) 

LOG-PEARSON III  
165.2 229.2 278.6 331.6 409.4 475.4 548.6 1,148.7 

☻Ѭ(cms) 

ӔϮṔᶮ ᴯ  
15 21 25 30 37 43 49 104 

 

2ȳ Ҡ Є☻Ѭ 

Ӑ Ҡ Є☻Ѭ(PMF)иέȲиᵑѿWMO ᾎц

​ ᴯ ᾎȲ ᴷҠ Є ​ (PMP)Ȳ֝ ҫѿѷꜜ

Є נּ​ Ҕ цү Є נּ​ Ҕ Ғѿ Ȳѿ

ứ֥ừПPMP(ῶ2)ȴП∟ԛӦ ​ ☼ ה ᴷPMFȲҫ

ѿү ☻ נּ Ҕ цѷꜜ☻ נּ Ҕ Ȳѿ ứ֥

ừПPMFȴ 

ᴕ ῺП Ѝ ϡѬ Ѭѝиέ ϚἤȲӐ ӣ

​ ᴯᾎ ​ ֥ ӔϮṔᶮ ᴯ ὨⱢ249 cmsᵂⱢ

ϮѬ Ҡ Є☻Ѭ( ῶ3)ȴ  
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ῶ2 ϮѬ Ϛѡ ЄҠ ​иέכὨῶ 

ӭ 
֢Ἃ (hr) Є ​           ᴯȸmm 

1 3 6 12 18 24 36 48 

WMO ᾎ      1,201   

​ ᴯ ᾎ 409 792 1,375 1,705 2,324 2,764 3,359 3,585 

ѷꜜП Є ​ נּ

 
422 710 987 1,372 1,664 1,908 2,313 2,651 

П Є ​ נּ

 
407 673 924 1,268 1,526 1,741 2,095 2,390 

ѵ ׄ ᴷПе2,825 2,480 2,065 1,813 1,510 1,104 807 491 ה 

ῶ3 ϮѬ Ѭ Ҡ Є☻Ѭ ᴷῶ 

Ѡᾎ Ҡ Є☻Ѭ(cms)  

☻Ѭиέ Q10,000 104  

ӔϮṔᶮ ᴯ ᾎ 

(WMO+֝ᴯᶧ​₤) 
108  

ӔϮṔᶮ ᴯ ᾎ 

( ​ ᴯ+֝ᴯᶧ​₤) 
249 ∂ ӣ 

ᵌṭ Ҕ ᾎ

(C=170~260) 
194~296  

ѷꜜ☻ נּ ЄҔ  278  

(Ϯ) ὕ ☻Ѭиέ 

Ӑ ᵿ Ѭ в​ נּ ᴟ112דѦ⁄נּד101צ

ȲӐ Ḇ Ѭѝ ӐȲṳѿг иᵉ ᴩ ​

иέȲṳᵓӣ Ӣ ᾎȲѿӂѠ ế(SSE)ц (SE)Ẓ

ѠהҒѿ ứȲ ∟ ứ ֥П иᵉӫ -III ₤

(PEARSON III)иӁ Ὠ( ῶ4)Ȳ ​₤⁄ ӣ֝ᴯᶧ​₤Ȳԛ

֥ ӔϮṔᶮ ᴯ ​ ☼ Ȳה Ḗ֢ ☻Ѭ ȴ 

ᴕ ═ѬѝиέϚ ἤȲṼɦ › ѬṆᾒ ᾙ

Ȳ102דɧ☻ ☼ ПḟứȲ∂ ӣ װ֪ ᴯ ᾎ е

ᵫ ѩ ȲѹӐ ᵿ ạ ὕЄ ϯ ’300mȲⱢפּ

ׂׄԓᴕ ȲӐ ⁄∂ ӣ Ὼ ạ Ɫ ὕЄ ạ е

ᵫ Q100=3,470cms~ Q200=4,150cms ὨᵂⱢ ὕ ☻Ѭ(
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ῶ5)ȴ 

ῶ4 ὕ Ѭ 48Њ ​ иέכὨῶ 

ӭ 
 (ד)

2 5 10 20 50 100 200 10,000 

​(mm) 

LOG-PEARSON III  
314.8 521.3 665.8 806.4 989.5 1,127.3 1,264.9 2,050.1 

 

ῶ5 ὕ Ѭ ☻Ѭиέѩ ῶ 

ӭ 
 ᴯȸcms                (ד)                 

2 5 10 20 50 100 200 

Ӑ ᵿ 

(162.1km2) 

Ӕ 

ϮṔᶮ 
1,170 1,891 2,472 3,037 3,774 4,326 4,879 

װ֪

ᴯ ᾎ 
678 1,132 1,498 1,855 2,320 2,670 3,019 

еᵫד87  

ᾒ ҏЀ 

(177.8km2) ֪װ

ᴯ ᾎ 

630 1,230 1,720 2,240 3,010 3,660 4,380 

еᵫד87  

ὕЄ  

(162.1km2) 

600 1,160 1,630 2,120 2,850 3,470 4,150 

Ӑ ӣ 600 1,160 1,630 2,120 2,850 3,470 4,150 

 

ХȳѬ ӣׁשṅ 

(Ϛ) ҠіѬ иέ 

ᴕᾒ цϱỉ ϱПв ϱỉ☼ Ȳ

Ҡ ПᾈṆ֢ ạ щ ☼ Ȳщ ☼ Пứ Ɫ ϢⱢậ

Ѭᵓӣ ϯȲ щ Ѭѝ ᾼ Ѭ Ҡ ☼ҏᴟᾈ

ПѬ ȴἬ ᴷדщ ☼ иᵑⱢȸᾒ 3.84 m3/דȳϱỉ

5.19 m3/דȳᾒ ϱỉ ☼ᴟ ☼0.51 m3/דȳ ϯ

☼0.65 m3/דȳ֥ › ☼ щ ☼ ӂᶁדד Ɫ

10.19 m3/דȴ 

ὑ ᴷПщ ☼ Ȳ ϚḔṼ ậѬ ᴯ Ȳ ᴷᾈ

Ṇвᾼ ☼ ҠіѬ ȲẔМ ☼ Ɫ’ ӣѬ῏ậצ╠



  

-9  

ѬἨіѬП Ѭ ∟Ьצ ПѬ ȲҠіѬ Ɫὑ Ѭ

ϱ Ғᴕ Ў☼ѬП ⇔ ạậѬціѬ ╟ ạȴ

Ὠ ӱ ѿ Ɫ ϯ ạ Ȳ⁄Ҕᵶϱ ֢ќ☼ П

☼ Ɫ5.76 ӴѠеѐ/דȲּפᴾ › щ ☼ П56.5%ȴᴖ

ϱỉ ὕ ᴯᵿϱᾼ ☼ 2.53 2.81 ӴѠеѐ/דȲ֢

ᴾϱỉ ᾒ щ ☼ П49% 73%ȴϱỉ ὕ ПדҠ

іѬ ֢ᴾẔד ☼ П35% 49%Ȳϱỉ ҠіѬ ѩẂ ᵅ

П ֪Ɫὑϱỉ ’ צ╠ ᾼᾼ᾿ ậѬҵȲỮצіѬᴟ

צ╠ Ϛ ϡѬ ѬП ᵂȲ֪ױᴞϱỉ ậѬПѬ ϱ

ᾼҠіѬῈ Њȴ ὕ ד Ѭ 2.81צ ӴѠеѐȳ

ҠіѬ 1.38צ ӴѠеѐȲ ϮѬ ֽѿ Є (5,032

ӴѠеѐ)Ȳ ѿדᵓӣ װ1.5 Ȳ⁄ ὕ ҠіѬ Ṝѿṿ

Ẕ ȴ 

(ϡ) ϮѬ Ϥ › Ѭ Ṇ ẁѬ иέ 

֯ › ☼ ӣϯПẁѬכ ᴷϱȲ Ὠ ӱ ∂

ϮѬ ὕ ∟Ȳὑ ϮѬ ᾼϮ ϯȳ ὕ П

Ѭ Ɫ15ּהӴѠеѐȳѹ Ѭ Ȳ⁄֯ϱỉ ȳ Ϛȳ

ϡѬ П ẁѬ￼ ϯȲцᴕ ᴎ֮ Ẕ҃ᴞצ

Ѭ ᾼ ֥ ӣȲ⁄ ϮѬ ὕ ∟Ҡ ẁѬ иᵑⱢ

17.5ȳ18.4ȳ20 CMDȴ 

(Ϯ) ϮѬ Ϥ › цЄ Ѭ ֥ ӣиέ ẁѬ иέ 

֯Є › ֥ ӣПẁѬכ ᴷϱȲ Ὠ ӱ

∂ ϮѬ ὕ ∟Ȳ Ь ═Ӱ Ѭ ᴟϱỉ Ѭ

П ḅ Ȳ⁄֪ ϮѬ ậ҅Ϡ и Ѭ⁮ ᴎ

ᾼғ ȲẒ῏ ֯׀ ֥ȴⱢϠ с ϮѬ ᾼ ӣכ Ȳᴕ

ᴎ֮ Л֝ᾼ Ѭ ἤȲ Ѭ Ғі Є

☼ ȳ░Ѭ б ᴎҖ П Ȳ⁄ ҒẁѬ ϩὑϮ

ϯҠ сᴟ19.5ȳ20.5ȳ21.5 CMDȴ∂ ∟ о
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Ϛʲ ϮѬ П ֥ ӣ ȳӰ Ѭ ӣ ϱ ц

ӣѠהȲ Ҡ ϚḔ Єо ϮѬ П ӣ ȴ 

(ҳ) ϮѬ ϤМ ȳ › цЄ Ѭ ֥ ӣиέ ẁѬ

иέ(ᵶ ɦӘếЍѬ іѬ ╟ɧ ֥ ӣҠᴩἤ) 

֯Є › цМ ☼ ֥ ӣПẁѬכ Ȳ Ὠ

ӱ ∂ ὕ ϮѬ ȲὑϮ ( EL.141.6mȳ

EL.145mȳEL.151.35mȲѹ Ѭ Ȳ Ѝ Ѭ ∂

∟П ϩ(60 CMD)ҏѬȲ ϤМ ☼ ᴩϮ☼ П

֥ ӣȲ ҒПẁѬ ϩҠиᵑԛ сⱢ20.6ȳ21.6ȳ23 CMDȴ 

(Х) ░ḅדѬ иέ 

░ḅדѬ иέȲ Ὠ ӱȸҒϤ ϮѬ ∟Ȳ

ὑϚ П⇔ד ѬḂ Ɫ ȳ ᴎȳҖ ֮ Пẁ

ѬדҠ ⇔иᵑᴞ60%ȳ70% 28% сᴟ66%ȳ91% 92%ȲḂ

ȴ ϠӖ ד92 ҵȲד109 ᴎ ֮ ὑẔ ᶁדП⇔ד

Ѭ Ҡᴞ2,312ȳ1,024 1,117 m3/דиᵑ ᵅᴟ1,915ȳ239 66

m3 /דȲ ᵅ Ѭ Ɫ2,233 m3 /דȴ ᴖ ḅד⇔ẁѬ

ЀЄȲ ϮѬ ᵗ ד צ ȴ ὑ ӣᾼ ὨȲ ὑ

ϚḔ ӣ ⇔ ӣѬᾼ ( 1,500<DPD<3,000ПѬѝ

Ȳ░Ѭ⇔ד ӣѬ ᵅᴟ6כȷDPD>3,000ПѬѝד⇔Ȳ Ѭ

ӣѬ ᴟ6כȲ░Ѭ ȷ109/6/1̡ Ȳ⇔ד110/5/31

ԓד⇔ )Ȳ⁄֢ӣѬ ὑ ḅד⇔ᶁҠ ד═ Ѭ ᵅ

ὑ5%ȴ 

(г) Ϯ ẁѬ иέ 

Ѭ ӣиέ ᴞ › ӣП▐ Ȳ ᴷ∟ן ὑ

ϮѬ П ѐ⇔ὑצ 3,519 m3П Ԉ∟Ȳὑ ☼

֥ ӣПѠ ᶁѿױϚѐ⇔Ɫ ᴩ ȴⱢḖỂἋὑ ☼

֥ ӣП▐ ϯԛиᵑ 4,009ц5,032 m3П צ

ᾼכ ȲכὨֽϯ ῶ6Ȳѿẁ∟ ᴕȴ 
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ῶ6 ϮѬ ὑЛ֝ ѐ⇔ ӣ ϯП ҒẁѬ ϩ 

ὕ ц ϮѬ ѐ

⇔ 

› ӣϯ

ẁѬ ϩ( CMD) 

› +Є ֥

ӣϯẁѬ ϩ(

CMD) 

Ϯ☼ ֥ ӣП

ẁѬ ϩ (

CMD) 

 

Ϯ 

Ϯ

ẁ 

 צ

Ϯ 

 

Ϯ 

Ϯ 

ẁ 

 צ

Ϯ 

 

Ϯ 

Ϯ

ẁ 

 צ

Ϯ 

ὕ 15 cmsȳ 

ϮѬ 3519 m3 
57.5 17.5 75.0 210.7 19.5 230.2 228.1 20.6 248.7 

ὕ 15 cmsȳ 

ϮѬ 4009 m3 
57.5 18.4 75.9 210.7 20.5 231.2 228.1 21.6 249.7 

ὕ 15 cmsȳ 

ϮѬ 5032 m3 57.5 20.0 77.5 210.7 21.5 232.2 228.1 23.0 251.1 

гȳӣ֮ ▲ 

(Ϛ) ӣ֮ ▲  

ᴕ Ѭ ’Ṏ ’ ӢὭӢװ Ȳṳ ᴕ֮ѠӖ ֣Ȳ

ϡѬ ԓ Ѭ цן ϚѬ ϫדẃП ᶼᾨṶן

ԈⱢ Ȳ╝ῴḔѿ ϮѬ ѿԓ Ѭ ᴩ ▲Ȳ ϯ

иᴕ ᵿ цד ӣ֮ȲԒῴḔ Ҡ ᴩӣ֮

▲ȴϱ іѬ и⁄ᴕ ╟Џ ◕Пỵ Ӊ ȳ Ṟ♂ȳ

Ṟ ȲῴḔѿ Мї ϡϫᴏ ᵂⱢӣ֮ ▲ ȴ 

(ϡ) Ё֮Ἤצ ▲ 

Ё֮Ἤצ иὑѬ Ṃ֮צᴾѩ 97.7%Ȳᴖϱ і

Ѭ ֪ẘ ᵉὑе֮צ╝ Ɫ84.8%Ȳ ן Ṃצ

֮ᴾѩ 96.4%ȴ 

(Ϯ) ХЄ ▲ 

ХЄ ▲ иȲ ῴḔ ▲ ӱὑ М Ϯ◕

ᵑᾃ צ ϩ ȳМᾒ ц ‒ ȲѬ Є

₤ Ȳ Мצ ‒ Ҡ иᵑὑӐ ϮѬ ›ẁѬ

◕цѬ ҏѬЏὑӂ ӻ ȴ 
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(ҳ) ֮ϱᾬ ▲ 

֮ϱᾬ ▲ иȲӣ֮ в∂ᾬ и ֵ῏Ɫ Ϛ Ȳ

Ẕֵ Ɫ ȳ ▐ѿц ЊѤ⅞(ѻ Ɫ )Ȳԛ῏ⱢϚ

ПἪ⅞ȲֵⱢϮ֥ ȴ ᵂᾬ и ▲ ӱ вѻ

ѿ ᾎ П ᵓӣ ὭѤȲѿ Ὥ ӣ П

֥ὭⱢЄỨȲẔװⱢᴎὭȳ▪ ȳ ▼ ȴ 

(Х) ן   ῴḔ  

֢Ё֮ṿӣ ᵑכӻ ПҒ ӂᶁ ṳ

Ṽ ֮Ѡ╜Ἀד ֮ϱᾬ Ὠכ▲ ᴩ ∟ȲҒ

ӣ֮ ן ȳ֮ϱᾬ (ᵶ∂ ȳ ᵂḂṏᾬ)ȳ  ȳ

ȳ֮ϱ  ȳ ȲῴḔѿЁ֮ ד Ɫ3.5%цᾬ

ד 3%ᴷ ן ӣּפⱢ132.91 аȴ 

ϝȳ Ӣ ῴḔ ▲ 

(Ϛ) Ӣ ῴḔ ▲ 

1ȳ ᾬ ▲ 

▲ ϮѬ П Ὥѿד≈ Ɫ ȲᴎὭ⁄ ѾⱢ

ᴎȲᴖϭѿ ᴎὭἬҜ ≈ד ӢὭװ Ȳϱỉ Ӣ

ᾬֵ ὑẒ Ѝị֮ᾼװӢὭвȷ ὕ ȲװӢὭᴯὑẒ

ỴЍị֮ϱȲϷ╥ѿד≈ Ɫ Ȳ ▲ ӑ ᴎ

╜Ἀԝ Пắ’ ѤϷӑ ֥ɦ Ὥѿҵ Ѥ ▲Ѡᾎ

ắ’ Ѥ ứ ɧМ ϡ Ϛ ἬԝП ῏ȴ 

2ȳ ᾬ ▲ 

▲ Ὠ’Ṏ ɦ⸗ צ Ӣ ᾬɧ ȳὧ

Ѡ ȳЄ′ ȳὲ ȳ ȳ ȳὭ ȳ Ṕ ȳ

Ṕ ȳ ȳ ȳה ϥ ȳּזЍӧ 13ȲɦẔ҃

С’Ṏ Ӣ ᾬɧ Ѝ ȳ ȳӪᶠ ȳ ᴥѬ

ȳ 5 ȴ 

3ȳ Ѭ Ӣᾬ ▲ 
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▲ ӑ ’Ṏ Ѭ Ӣᾬȴ 

4ȳ Ӣ ᴯ 

ϮѬ ứ֮ȳϱỉ ȳ ὕ Ṽ ȳדὨȳὭכ▲

ѝ Ӣ ᴯȲדצᴿᾼכὨȲ ϴщ ὭⱢ

Ӣ ᾬ ἬȲ’Ṏ ֵ ὑױȲⱢ ⇔

Ȳ ֥Ὥ Ӣ ᾬ юȲᵀЬẓ Ӣ ᾬ♄ ғ Ȳԝ

ⱢМ⇔ ( )ȷѬ Ɫ Ӣ ᾬ Ѭ ȲϷ╥

ứ Ӣ ᾬ Ṽ ȲҔᵶ ȳ ȲⱢМ⇔

(Ѭ )ȷϢⱢД ϯᾼᴎὭȳ ֮ Ӣ ᾬ юȲⱢᵅ

⇔ ȴ 

5ȳ ’Ṏ שׁ╟  

ϮѬ ӢὭװ פּ Ἰ110ᴟ160еѐȲⱢ Ӣ ᾬ

ἬȲ╝ Ѭᴟ Ἰ110еѐ Ӣ ᾬᵛắ Ȳ

Ғ Ὼ Ӣ ᾬᾼ ᾨ …Ȳ  ṿ юȴ Ѭ

ц ▲ ЬצЄ ᴎὭ ֮Ȳױ ắϢⱢД

ЄȲ Ӣ ᾬ юȲ∂ ӣѿ щ Ὥἤ ֝ד

Ἠדᴿ ֮Ȳẁ ϮѬ Ѭ Ӣ ᾬ ц ═ ᾼ

Ὥғ ѿẁ ḥ Ӣ ᾬ ц ═ ᾼ Ὥғ Ȳ

ѿц Ѭ ꜜ юѬᾇ ᾬѩẂȲ צ ⇔ ПѬᾇ

ᾬȲϷ Ӣ ᾬ Ȳ юắᵺ ȴ 

ϱỉ ȳ ὕ Ὼᴯ іѬ Ȳ ϱỉ

ȳᾒ ᶩ Ȳ П’Ṏ ֵⱢ Ὥ Ȳắ

ᶩ юȲ Ь ᾃ Џ ȳ П ȴѬ

и⁄֪іѬṿϯ Ѭ юȲ Ғ+Ӱ ȳѬ Ȳ

ꜙᴟ ☼ ӢȲ М Ệ ϱсȲ Ӣ ῏Ӣ  ᾓế

иӁȲ ᴖḂ Ѭ Ӣ Ȳꜙᴟϯ ᾈ◕Ȳ╝ ᾃ іѬ

Ȳ ֥ Ѭ ᴩȲ юѬ Ӣ ȴ 
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ϥȳЏ ῴḔ  

(Ϛ)  

1ȳ ֮ᶮ ֮ П  

Ӑ ֯ Ѭᴯ Ɫ151.35еѐȳ145еѐц

141.6еѐ ᾓϯ Ѭ Ể ịП Ѝ ᴯ Ѭ П ȴ

Ѭᴯ Ɫ151.35еѐП Ѭ ϯῴḔ ▲ Ѝ 7צפּ

Ȳ Ѭᴯ Ɫ145еѐȲ Ѭ Ѝ 5צפּ Ȳ Ѭ

ᴯ Ɫ Ɫ141.6еѐȲ Ѭ Ѝ 1צפּ Ȳױ Ѝ

ϚѬ ȴ 

Ṽ ᵿ֮ᶮ ֮ ᴷכὨȲѬ Є ắ ὑ

Ѭ ֮ᶮ֪ Ȳ Ѭ Ἇϱ Ȳ Ѝ

П ҒȲ Ӣ Ѝ ☼ ֚цЄ ׄԓȴ ᴕ ῺП

ϡѬ Ѝ Пỵ в ѹ ⁴ц Ѡה ᴩ

⁴ ȲЬצị ᶮȲ╝ ϮѬ П ֮ỵ ֯

Ѝ ֯׀ Ѭ Ȳ֪Ӑ ◕Ữӑ Ѝ Ѭѝ֮

ԈȲ╝∂ ὑϯ ◕Џᵂ ֮ ▲∟ѿ Ѝ П

ѬׄԓἤȲԛᴩḟứ ֥ПѬ ȴ 

2ȳ Ӣ ц П  

Ἰ110еѐѿϱװӢὭ Ὑ ҒȲ֯ ѬᴯEL.141.6

еѐȳEL.145еѐȳEL.151.35еѐ ꞋϚ Ȳᴖ

ḥ Є П ЄȲ ḥ ц Ӣ ᾬѻ

Ȳ Ѭ П’Ṏ Ϸֵѿױ ȲҔᵶЄ′

(II)ȳ (II)ȳ (III)ȳ ȳӪᶠ(II)ה (III)ȳ

Ѝӧ(II)Ȳѹѝזּ Ϸצ Ṕ (II)ȳ Ṕ (II)ȳ Җ

(III)’Ṏ Ӣ ᾬȲꞋ כ ֮ ҷȲ в Ғ

Ὼ ᾼ ֮ ᾨ ᶮȲ  ⁄ṿ ᵅȴ 

3ȳ ֮ῂ П  

Ӑ 98.0~98.9%ѾⱢṂ֮צȲ֮ϱᾬ ▲

Ȳ Ѝ ḋḋ ц ֮ ᴰљ Ȳ Ὠ ֮

∂Ѭ ӣ֮ῶӱן Ȳ Ӑ вצ ֥ᴰ׃ Ϯ
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Ҽ3Ȳױ Ὂכ ắ  Ȳױ ֥ᴰ׃ᴯ ὑ ᾎ ᵍП

ḥ вȲ֪ ֥ᴰ׃ Ɫ 120еѐȲ╝֢ ᶁ

֥ᴰ׃ ϩП ן  

4ȳ ẁѬ ϩ П  

Ѭᴯ151.35еѐȳ145еѐ 141.6еѐȲ צ

иᵑⱢ5,032ȳ4,009ц3,519ӴѠеѐȲ⁄ὑ ›

ӣᾼ￼ ϯ ҒẁѬ ϩиᵑ20ȳ18.4ц17.5CMDȲ֯

Є ȳ › М ֥ ӣᾼ￼ ϯȲ П ϮѬ

ẁѬ ϩиᵑⱢ23ȳ21.6ц20.6CMDȲẔ ҒПẁѬ ϩ

ꞋҠ Ṝќ ∂∟ᾼ Ѝ Ѭ (ᴞ45сᴟ60

CMDȲ 15CMD)ȴ 

5ȳ ֥ ᴷ 

ϮѬ ֯ Ѭᴯ 141.6еѐȳ145еѐц

151.35еѐ ᾓϯȲ ҒПẁѬ ϩꞋ Ṝќ ∂∟ Ѝ

Ѭ П ȲϮѠ ӣ֮ ן ӣꞋⱢ֝דϯȲ

Ɫѻ ạ ѬכӐ Ȳ ∂ ӣиᵑⱢ437.4

аȳ494.3ац547.7аȲϮ☼ Ṇ ҒПẁѬ ϩиᵑⱢ

20.6CMDȳ21.6CMDц23CMDȲ ᴯ ѬכӐиᵑⱢ

28.54а/m3ȳ30.81а/m3ц32.09а/m3Ȳ ӐѩиᵑⱢ1.21ȳ1.12

ц1.08ȲꞋẓצҠ Ȳ Ӑ ◕Ữӑ Ѝ Ѭѝ֮

ԈȲ╝∂ ὑϯ ◕Џᵂ ϚḔ ֮ ▲∟ѿ

Ѝ П ѬׄԓἤȲԛᴩ ᴷ ֥ПѬ ȴ 

(ϡ) Є ц  Џ  

1ȳ Џ ᵉ  

ϮѬ ѬᴯиᵑⱢ141.6еѐȳ145еѐц151.35еѐ

Пѻ Џ ╟Ҕ╗Ҕ╗Є ȳ ☻ ȳѬ ȳ Џ

╟ȴ 

2ȳ Є  

Ѭ ѬᴯEL.141.60еѐȲ EL.145еѐȲ 65

еѐȲѬ ѬᴯEL.145еѐȲ EL.149еѐȲ 69
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еѐȲѬ ѬᴯEL.151.35еѐȲ EL.155еѐȲ

75еѐȲ ⇔ᶁⱢ10еѐȴ ₤ МҶї и Ёה

Ӱ ȴ 

3ȳ ☻  

֮ᶮᴖṕȲ ☻ ᵉ ᴯὑЄ ҿỴЍ ȲⱢϚἍ 

65.76еѐПҙ Ể₤ᴞӦ ☼ Ȳ иᵑⱢ141.6еѐȳ

145еѐц151.35еѐȲ ◕ᴯὑ ☻ 0k+035.84ʲ

0k+273.56Ȳԓ 219.48 mȲ ⇔20 mȲị⇔иᵑѿ1(V)ȸ2.5(H)

ц1(V)ȸ2(H)Ȳ ӣ  ȴ(Baffled chute)ה

4ȳ  

Ɫ ҒẁѬ ứἤ ♄⇔Ȳ Ϛȳ ϡ ϮѬ ∂

Ӵ ȲѬ ȳ Џ Ὑֽϯȴ 

(1)  Ϯᴟ Ϛ  

ẒѬ Ȳ  67еѐȲ

Ϛ ạ  Ȳ ҠṿẒѬ Фד ☼ Ȳ

ϮѬ Ѭᴯ141.6еѐȳ145еѐ ᶁ֝דȲ

Ѭᴯ151.35еѐ ᾓϯȲ Ϯ Ϛד П Ѝ

Сѿ ⁴ᴟ 155еѐṳ ậѬ ȴ 

(2)  ϡ Ϯ  

ϡѬ Ѭ іѬᴟ ϮѬ Ȳ

3.5еѐП D₤ȲѬӂ  97еѐȴ 

(3)  B3ậѬ ᴃ( Ϯ ᴃᴟ╠צ ) 

ϮѬ ᵤѬᴯ Ɫ95еѐȲ ϮѬ Ѭᴯ

95~140еѐѬᴯП Ȳ Ѭ 125еѐᴟậѬפּ Ғ ♣

ᴟ 131.5еѐȲԛ Ѭᴟ ᴃȲԛѿ

ϩ ѬѠה צ╠ ȴ 

5ȳ ϱ Ѭ ц╟Џ Ѭ  

Ӑ Ѭ ᵿ ӣ50ד ӢϚװП ​☻ ☼ 37cmsⱢ

Є ☼ ȴ Ѭ П 90еѐȲ ⇔8еѐȲϱ
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ị⇔1:3Ȳϯ ị⇔1:2.5ȴ 

╟Џ Ѭ ᾿ Ɫ4mȲ ⇔Ɫ871еѐȲị Ɫ1/174ȴ

ҫЄ Џ ᶙכ∟Ȳ╟Џ Ѭ Ӽ Ḃ∂Ɫ ≡♪ ὍѬ

Ȳ ϮѬ Ѭᴯ 141.6еѐȳ145еѐц151.35

еѐ ᾓϯ ≡♪ ὍѬ ᶁ Ṝ♪ щ ȴ 

6ȳ Ṇ  

ϮѬ ∂ ᶙכ∟ и ◕Ữ ᶝ Ḃ Ἠ Ȳ

ϮѬ Ѭᴯ 141.6еѐ Ḃ ц ∂  ⇔Ɫ2,496е

ѐȲ Ѭᴯ 145еѐ Ḃ ц ∂  ⇔Ɫ2,669еѐȲ

Ѭᴯ 151.35еѐ Ḃ ц ∂  ⇔Ɫ3,108еѐȴ 

(Ϯ) іѬЏ  

1ȳ ᾈ ц ѬЀ  

Ӑ ὕ Ɫ ѠіѬה ᾈ ȲⱢ ậѬ ứц ϩ

Ѭ ḖȲӐ ᵿ ᵿȲ ☼ᾓѬ ȳӣ֮ȳ Ӣ

֣ ֥ᴕ ɦѠ ϡ-╠צ Ѝϡ ֭Ḃ∂ɧW Ɫ Ѡ

ȲѠ Ϛ⁄Ɫ ҅Ѡ ȴ 

2ȳ ᾈ Џ ᵉ  

Ӑ ᾈ Џ ӦҢỴᴟҿỴᵉ ⱢỆứ ȳ Ӂה

ȳ + цậѬЀȴỆứ ⱢEL.180.5mȲỆứ ҿ

Ẓצ 4.0m+ Ȳ + ԓ 53.45mȲἉ Ɫ

EL.178.5mȲҏЀ Ɫ175.75mȲṳὑҏЀ ỌЏ

ѿ юϯ ᾈᶩ ẚȴậѬЀἉ ⱢEL.179.5mȲ ậѬ

Ɫ15cmsȲ ҳ ậѬ  Ȳ  ѐЉⱢ4.0m(W)Ĭ3.0m(H)ȴ 

3ȳ іѬ Џ ᵉ  

Ӑ іѬЏ иⱢẒ◕іѬ Ȳ Ϛ◕іѬ Ɫ ὕ

ᴟϱỉ Ȳ ϡ◕іѬ Ɫϱỉ ᴟ ϡѬ Ȳ Ϛ◕іѬ

5,855mȲҔᵶіѬפּ  (Ϛ)ȳḛ+ᴃȳіѬ (ϡ)ȳі

Ѭ (Ϛ)ȳ ȳіѬ (Ϯ)ȲẔМ 4,075mȲפּ⇔ ◕

ị⇔Ɫ0.18%Ȳ ҏЀѿ ה₤ ϱỉ Ȳ  ⇔

265mȷפּ ϱỉ ∟Ȳᵓӣ╠צϱỉ - ϡѬ іѬ ӣ
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֮Ȳ 1,150m ϡ◕іѬ ȴ 

ϡ◕іѬ ԓ◕Ꞌ ᵉה₤ Ȳ 4,775mȲפּ 

ⱢEL.160.3mȲ ⱢEL.152.0mȲ ị⇔Ɫ

0.17%ȴẒ◕ Ѭ ᶁ D₤ Ȳв Ɫ3.5еѐ

(W)Ĭ4.75еѐ(H)ȴ 

(ҳ) ϯ ѬЏ (ᵶᴞẃѬṆ ẁѬ ) 

ὑ ϮѬ ∂ ∟Ȳᴕ ѬП ẁѬ ц╠צẔ҃ ֪

ȲῴḔ ҳ Ҡ Ѭ ᴩӇ ἤ цד ȸ 

 

 

 

1ȳ ϚѬ Ѝ Ѭ Ѭ  

ᴕ ЍѬ ꞋԊ ᴯ ■ Ϯ П Ϛ Ѭ

Ѭᴟ Ѝ Ѭ Ȳᴖ Ѝ Ѭ Ӽ ᴎ֮ Пѻ ẁѬѬ

Ȳ ױ ‍ᴯὑЍ ֮ ֮ Ȳắ֮ ṶԈ

ᵅȲ ᴕ цẔ҃ӑ῀֪ Ȳױ Ϛ Ѭ

 

 

 

 

 

 



  

-19  

ắצ ᶮȲ ᴎẁѬ ứ ꜙ Ȳ╝Ӑ ∂

ױ Ѭ ẁѬ ѿ ᵅױ ϚẁѬ П

ȴ 

⁄ ЄоᵓӣБ цүѬеҨӣ֮Ȳ֮צПеן

╝ ӂᴩ╠צÏ2,000mmѬ ᴟ■І ṳѿѬ

ᴟ Ỵ╠צ ᴖ֧ ᴟ Ѝ Ѭ ›ȲῴḔ

 ⇔Ɫ1,078mȲẔМẒ иᵑּ54פȳ58m ПѬ ȲѬ

иᴕ Ѝ Ϛ ѹБצ╠צ ỴȲ╝ Ϛ ԛ

ᴩ ᴟҠἷ Ȳ ἷ ѿ ה Ё Ệ ị

ṳὑ ∟֫ ᴩȲѿ Ὲ Ȳᴖ∟ᾘἷ

ᴟ Ѭ ›Ȳԛ Ϛ Ѭ ᴟ■І ỴȲᴕ

Ѝ  ЀБ Ҡ Ὲ ȲῴḔ Ԓᴩὑ ҵ

Ȳ∟ вὑ Ȳ∟ ∂ ᴕ

Ѝ ∟ ∂ ᶮСѿ ȴ 

2ȳ ϡѬ ϱ ẁѬ ( ὑ ϮѬ › )ȸ 

ᴕ Ѭ ◕ Ѝ ֮ ֮ Ȳѹӑẃ

Ȳ ҒᴖἬ ᴯ ѿ цḡ Ȳ∂ ∕

ϮѬ ᶙЏ∟ὑẔ › ẁѬ Ȳ ᵅ ϡѬ

ϱ ПẁѬ ȴ 

Є ϯ ֮ ȲɲЄ Ң ϯ ЬצϚ Ѝ (Ѝ

EL.150m)Ȳᴕפּ Пị⇔ ạȲЄ ϯ ∂

ᴟ EL.110mȲԛ ᴟ ᶮכ Ȳ╝Ӑ

∂ ὑ › П Ѭ EL.110mᵓӣ

זּ EL.150mПЍפּ ᴟЍ Ὼ╠צ Ѭ פּ

EL.110mҏ♂Ȳҏ♂֧᾿ צ╠ Ѭ ȲῴḔ ẁױ

Ѭ 1,300mȲẔМ907mⱢפּ  Ὑ┤◕Ȳ393mⱢ

◕ȴ 

3ȳ ќ ӘếЍѬ Ѭ ῴḔ έ  Ὠȸכ

Ӑ ῴḔ ᴷὑ ֮ Ѭ Ữ ҉ṜȲ ќ

П Ѭ Ӈ ἤỮ Л Ȳ Ӑ ЬῴḔ ױ Ѭ ПҠ

цד иέẁד ᴯ ᴕȲ ὙҠ вѝȴ 
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4ȳ ᴎ ■І Ѭ צ╠) Ѭ Ἃᴼ)ȸ 

Ṽ ɦ ᴎ ■І Ѭ ạцḂ ПׁשέȲүѬ

еҨȲ108דɧȲ∂ ■І Ѭ ẔҠᴩἤȲצ Ӧ

ֽϯ 

A. Ѭ ậѬ  

B. ■І ᴁ╬  

C. ░Ѭ ѬЛṜ  

Ṽ ᴎϚȳϡ ϩȲῴḔѿ28.4CMD Ɫ

☼ Ȳ ậѬЀ⁄∂ ϱ ὑּד

■І ϱ Ȳ Ѭ ὑּד ֧Ȳ

ᴩ ϯ Ȳԛ е Х ᴟ■І Ṯᴇ ╠
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Abstract 

1ȳ Origin of the Project 

The Hsinchu region faces insufficient self-sourced water supplies 

and relies on water resource allocation from Taoyuan and Miaoli areas to 

maintain stable water supply. In response to future industrial development 

and water demand, it is essential to reduce drought risks in the Hsinchu 

region and ensure water supply resilience. To achieve the goal of 

enhancing the reliability of water resource supply, it is evident that the 

Hsinchu region still requires the development of new water sources. 

This project aims to conduct a "Preliminary Planning and 

Hydrological Utilization Study for the Baoshan III Reservoir." The scope 

of work includes initial environmental and ecological surveys, 

hydrological and engineering analysis, joint utilization analysis of water 

resources in Taoyuan, Hsinchu, and Miaoli areas, investigations of the 

watershed and associated engineering land use, as well as preliminary 

engineering planning. The findings will serve as references for the 

subsequent planning and implementation of the Baoshan III Reservoir. 

2ȳ Project Background Analysis 

(1)  Basin Overview 

The proposed Baoshan III Reservoir is located within the Touqian 

River Basin. The basin covers an area of 565.94 square kilometers, with 

a main river length of 63.03 kilometers (including the 44-kilometer 

Shangping River and the 26-kilometer Yuluo River tributary). The annual 

runoff volume is approximately 1.019 billion tons. Existing water 

facilities in the Touqian River Basin include Baoshan Reservoirs I and II, 

Longôen Weir, and Shangping Weir. 

(2) Topography and Geology 

Aȳ  Regional Topography 
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The elevation surrounding the Baoshan III Reservoir ranges from 

approximately 50 to 350 meters above sea level. The area belongs to a 

plains-hill transition zone, characterized by gentle undulations without 

prominent ridgelines, but with fragmented and rugged terrain. 

The Yuluo and Shangping Rivers converge in the Hengshan area 

to form the Touqian River. Upstream from this confluence, the terrain 

gradually rises, transitioning into foothills and river valleys. Notable 

features like Zengchang Weir and Shangping Weir are situated within 

this transitional foothill zone. 

Bȳ Regional Geology 

The exposed strata in the area range from the Late Miocene-

Pliocene to the Pleistocene and Holocene epochs. The sequence 

includes the Nanzhuang Formation, Zhuolan Formation, Yangmei 

Formation (Zhaojing and Zhaomen segments), Damaopu 

Conglomerate, Dianzihu Formation, terrace deposits, and alluvial 

deposits. 

The primary geological structures are faults and folds, 

predominantly trending northeast-southwest. Major features include 

the Mawudu Fault, Ruanqiao Fault, Dapingdi Fault, Zhudong Fault, 

and Luchukeng Anticline. 

Cȳ Environmental Geology 

The area lacks significant geological hazards such as debris flows 

or rockfalls. However, potential slope issues, including rock debris 

slides and rock mass movements, are identified within the Baoshan III 

Reservoir catchment and near the intake tunnel of the Shangping River 

segment. 

Geological sensitivity to landslides and rockfalls is mainly 

distributed around the catchment area and near the intake tunnel of the 



  

A-3  

Shangping River segment, often associated with dip slopes. According 

to the "Interim Report on Geological Surveys and Topographic 

Mapping for Baoshan III Reservoir," 29 landslide-prone zones have 

been identified within the reservoir submergence area. The largest 

zone, A-1, covers an area of 4.5 hectares. 

Dȳ Dam Site Geology 

The dam site is situated in a low-hill region with moderate 

undulations and fragmented terrain. The dominant exposed rock 

formation is the Zhaojing segment of the Yangmei Formation, 

consisting mainly of thick sandstone, muddy siltstone, and mudstone. 

Weathered sandstone on the abutments appears yellow-brown and 

exhibits loose cementation. 

The topsoil layer in the dam site area is about 1 to 2.6 meters 

thick, underlain by a weathered yellow-brown rock layer, which 

extends to a depth of approximately 17.9 meters. Below this, the rock 

comprises fine to coarse-grained sandstone with layers ranging from 

several meters to 20ï30 meters in thickness, loosely cemented with 

occasional carbonaceous material and shell fossils. Mudstone layers 

are dark gray, 10 to 30 centimeters thick, occasionally reaching 1 to 2 

meters. The rock layers strike N44°E/30°SE, aligning with the dam 

axis and dipping upstream, providing a stable and watertight 

foundation. 

The compressive strength of the sandstone at the dam site ranges 

from 5.7 to 129.57 kgf/cm², with a static elastic modulus (E50t) of 

7,182 kgf/cm². Triaxial test results show a peak cohesion (Cp) of 8.06 

kgf/cm². Siltstone exhibits compressive strength between 11.63 and 

95.66 kgf/cm², an elastic modulus (E50t) of 8,930 kgf/cm², and a peak 

cohesion (Cp) of 7.87 kgf/cm². Overall, the dam site's sandstone is 



  

A-4  

classified as very weak to weak rock, with high deformability and low 

shear strength. 

Rock permeability is generally low, with permeability 

coefficients estimated at 7.0Ĭ10  to 4.1Ĭ10  cm/sec. Below a depth 

of 20 meters, rock permeability decreases significantly, indicating 

improved water-tightness at greater depths. 

(3) Humanities and Socioeconomic Factors 

From 2011 to 2023, the population of Hsinchu County and 

Hsinchu City has consistently increased. The Taoyuan-Hsinchu-

Miaoli region boasts a comprehensive upstream, midstream, and 

downstream supply chain for high-tech industries, forming a north-

south technological corridor in western Taiwan. The Executive Yuan's 

planned "Taoyuan-Hsinchu-Miaoli Greater Silicon Valley Project" 

aims to address future industrial water demand and adapt to climate 

change by enhancing water supply stability in the Hsinchu region. 

Consequently, there is a continued need for developing new water 

sources in this area. 

(4) Summary of Related Water Resource Projects 

According to the 2021 "Basic Plan for Water Resource 

Management in Taiwan," the primary goals for the northern region 

include strengthening water resource allocation and adding backup 

water facilities. Strategies include inter-basin water transfers, such as 

diverting northeastern water sources or transferring raw water from 

northern regions southward, to bolster resilience for key industrial 

zones against climate change. 

Other measures involve implementing advanced water 

reclamation projects in Taoyuan and Zhubei, as well as seawater 

desalination technologies, to meet industrial water demands in 
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Taoyuan and Hsinchu. Additionally, revitalizing irrigation ponds in 

Taoyuan for water storage and executing projects like water transfers 

from Xindian River to Taoyuan, Yuluo River groundwater utilization, 

and connecting Shimen Reservoir with Hsinchuôs raw water systems 

are proposed to enhance regional water supply and resilience. 

(5) Regional Supply and Demand Analysis 

The 2021 "Water Resource Management Plan for Taiwan" 

reported that Hsinchu's water demand in 2019 was 594,000 CMD 

(cubic meters per day), with a supply capacity of 610,000 CMD, 

sufficient for current needs. However, to meet the projected demand 

of 795,000 CMD by 2036, the region must integrate reclaimed water 

development and inter-basin water allocation. 

(6) Related Projects 

Aȳ Feasibility Study on Artificial Lakes or Storage Facilities in Hsinchu 

(2022) 

After evaluating various water storage options in Hsinchu, the 

preferred solutions are the Baoshan III Reservoir, Fengshan River 

Estuary Weir, and Fengtian Artificial Lake. Among these, the Baoshan 

III Reservoir project is prioritized. If integrated with Taoyuanôs 

Shimen Reservoir water system, it would enhance backup water 

resource allocation and inter-regional water transfer capacity. 

Bȳ Feasibility Study on New Water Sources for Fengshan and Touqian 

Rivers (2023) 

This study assessed new water source options under joint 

utilization of Dahan River, Touqian River, and Zhonggang River 

systems. The Baoshan III Reservoir, with its substantial storage 

capacity, demonstrated superior drought-mitigation benefits and 

enhanced system stability. 
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The preferred solution involves constructing the Baoshan III 

Reservoir along with the Shimen-Hsinchu interconnection pipeline and 

the Yuluo River water diversion project. Key infrastructure includes a 

main dam, spillway, water connection systems, and diversion structures. 

(A) Reservoir Details: 

a. Full water level elevation: 151.35 meters. 

b. Effective storage capacity: 50.32 million cubic meters. 

(B) Yuluo River Utilization: 

a. A weir will be constructed approximately 60 meters downstream of 

Zengchang Bridge on the Yuluo River. 

b. Water will be diverted via gravity through a tunnel to Baoshan II 

Reservoir, connecting Baoshan I, II, and III Reservoirs through an 

interconnection pipeline for storage in Baoshan III Reservoir. 

Cȳ Shimen Reservoir to Hsinchu Interconnection Pipeline Project 

Once completed, the Shimen Interconnection Pipeline will 

enhance joint water resource allocation between Taoyuan's Shimen 

Reservoir, Hsinchuôs Baoshan I and II Reservoirs, and Zhudong 

Canal. Scheduled for completion in May 2028 (Taiwan year 117), 

the project will provide a backup supply of 300,000 tons of raw 

water per day to Hsinchu. This backup facility will be critical for 

drought relief or emergency water supply situations. 

Dȳ Baoshan Water Treatment Plant Phase IV Expansion and Phase I 

Equipment Improvement 

The Phase IV expansion project is currently underway, with a 

planned treatment capacity increase of 100,000 CMD. 

Concurrently, Phase I equipment improvements will raise its 

capacity from 60,000 to 110,000 CMD. Upon completion, the 

Baoshan Water Treatment Plantôs total output will increase from 

450,000 to 600,000 CMD, ensuring sufficient and stable water 
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supply to meet the growing demand of the greater Hsinchu region. 

3ȳ Hydrological and Hydraulic Analysis 

(1) General Meteorology and Hydrology 

Hsinchu lies in a subtropical climate zone, characterized by high 

temperatures and humidity due to its low latitude and the influence of 

warm ocean currents. The monthly average highest temperature occurs in 

August, while the lowest occurs in January. The annual average rainfall 

is about 1,900 mm, predominantly concentrated between February and 

September due to the southwest monsoon and typhoons, while October to 

January constitutes the dry season, contributing only 16% of the yearly 

precipitation. 

For hydrological analysis of Baoshan Reservoir's watershed, 

historical maximum daily rainfall (converted to 24-hour values) was 

analyzed using data from Zhudong Station and Baoshan II Reservoir 

Station, updating records to 2023 with 120 samples, averaging 163 mm. 

For Zengchang Weir, historical maximum 48-hour rainfall was analyzed 

using data from several stations, including Taigeknan and Meihua, with 

updated records to 2023, totaling 101 samples with an average of 362 mm. 

(2) Baoshan III Reservoir Design Flood Analysis 

Aȳ Frequency Rainfall and Flood Analysis 

The Baoshan III watershed lacks flow records but has 120 years of 

rainfall data. Updated hydrological samples were analyzed with six 

probability distributions. The log-Pearson III distribution was identified 

as the most suitable based on least squares error (SSE) and standard error 

(SE). A triangular unit hydrograph model was used to estimate flood 

discharges for various return periods (Table 1). 
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Table 1. Baoshan III Reservoir Watershed Flood Frequency Analysis 

Return Period (Years) 2 5 10 20 50 100 200 10,000 

Rainfall (mm) 165.2 229.2 278.6 331.6 409.4 475.4 548.6 1,148.7 

Flood Discharge (cms) 15 21 25 30 37 43 49 104 

Bȳ Probable Maximum Flood (PMF) 

PMF estimation utilized methods including WMO statistical analysis and 

adjusted storm-shifting techniques to calculate the probable maximum 

precipitation (PMP). These results were verified against Taiwanôs and 

global maximum rainfall envelopes. Using the adjusted triangular unit 

hydrograph model, the PMF for Baoshan III was estimated at 249 cms 

(Table 2). 

Table 2. Baoshan III One-Day PMP Analysis Results 

Duration (hr) 1 3 6 12 18 24 36 48 

WMO Statistical Method - - - - - 1,201 - - 

Storm Shifting & Dew Point 409 792 1,375 1,705 2,324 2,764 3,359 3,585 

Table 3. Baoshan III PMF Estimation 

Method PMF (cms) Notes 

Frequency Flood Analysis 

(Q10,000) 
104 - 

Triangular Hydrograph (Storm 

Shift) 
249 Recommended 

Krieger Envelope Curve 194ï296 - 

(3) Zengchang Weir Design Flood Analysis 

The watershed rainfall data for Zengchang Weir was updated to 2023, with 

101 years of record analyzed using log-Pearson III distribution. The 

triangular unit hydrograph model was applied to estimate flood discharges. 

To ensure consistency, flood flow estimates were compared to regulatory 

values at nearby Zengchang Bridge, with a conservative selection of peak 

flows (Table 4). 

Table 4. Zengchang Weir Watershed Frequency Flood Analysis 

Return Period 

(Years) 
2 5 10 20 50 100 200 

Peak Flow (cms) 600 1,160 1,630 2,120 2,850 3,470 4,150 
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4ȳ Analysis of Divertible Water Volume 

(1) Estimated Natural Flow: 

(A) The annual average natural flow of the Touqian River basin is 1.019 

billion m³/year. 

(B) Oiluo Creek and Shangping Creek contribute the most, at 384 million 

m³/year and 519 million m³/year, respectively. 

Bȳ Residual Flow and Divertible Water Volume: 

(A) The annual residual flow at Longôen Weir is 576 million mį/year, 

accounting for 56.5% of the total natural flow. 

(B) The residual flow at Zengchang Weir is 281 million m³/year, with a 

divertible water volume of 138 million m³/year. 

(C) The lower diversion rate at Shangping Weir is due to existing water 

retention demands. 

Cȳ Feasibility of Baoshan III Reservoir: 

(A) Assuming maximum storage capacity (50.32 million m³) and an 

annual utilization rate of 1.5 times, the divertible water volume from 

Zengchang Weir is sufficient to fill Baoshan III Reservoir. 

(2)  Contribution of Baoshan III Reservoir to the Touqian River Water System 

Aȳ Supply Scale: 

After the development of Baoshan III Reservoir and 

Zengchang Weir, the additional water supply will range from 

175,000 to 200,000 CMD, depending on the reservoirôs scale (dam 

height: 141.6ï151.35 m). 

Bȳ Optimization Recommendations: 

Optimizing the coordinated operation of Baoshan I, Baoshan 

II, and Baoshan III Reservoirs, along with resource allocation in the 

Touqian River, can further enhance water supply efficiency. 
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(3) Joint Operation of Touqian and Dahan Rivers 

Aȳ Enhanced Supply Capacity: 

Diverting surplus water from the Dahan River during the wet 

season and transferring water northward to Taoyuan during the dry 

season will increase the supply capacity to 195,000ï215,000 CMD 

across three development scenarios. 

Bȳ Operational Suggestions: 

Adjusting the operational strategy of Shimen Reservoir and 

optimizing the joint operation of the three reservoirs can maximize 

the benefits of Baoshan III Reservoir. 

(4) Integration of Zhonggang, Touqian, and Dahan Rivers with Baoshan III 

Reservoir 

Aȳ Supply Gains: 

Bȳ Incorporating Zhonggang River into the system increases the additional 

water supply to 206,000ï230,000 CMD, depending on the development 

scale. 

Cȳ Upgrading facilities and adopting joint operation strategies enhance 

water supply stability. 

(5) Benefits During Severe Drought Years 

Aȳ Water Shortage Improvement: 

Bȳ In normal years, adding Baoshan III Reservoir improves water reliability 

in Taoyuan, Hsinchu, and northern Miaoli to 66%, 91%, and 92%, 

respectively. 

Cȳ During extreme drought years, water shortage rates can be reduced to 

below 5% through agricultural water management. 

(6) Comparative Analysis of Different Development Scales of Baoshan III 

Reservoir 

Aȳ Analysis Results: 
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Bȳ An effective capacity of 35.19 million m³ strikes a balance between 

economic and operational efficiency. 

Cȳ The largest scale (50.32 million m³) enables a supply capacity of up to 

230,000 CMD under a joint three-river operation. 

5ȳ Land Survey 

(1) Consideration of Conservation and Secondary Forest Ecosystems: 

Aȳ Based on experiences with full watershed acquisitions at Baoshan II 

Reservoir and disputes over acquisitions at Baoshan I Reservoir, the 

initial survey for Baoshan III Reservoir adopts a full watershed approach. 

Bȳ Downstream areas of the dam axis include preliminary planning for roads 

and temporary facilities. The upstream water diversion tunnel is surveyed 

with a 20-meter-wide zone centered on the tunnel's alignment to account 

for construction requirements like anchors, vehicle turnouts, and bends. 

(2) Land Ownership: 

Private land accounts for 97.7% of the reservoir area and 84.8% 

in the upstream water diversion area, where public land was 

prioritized. Overall, private land constitutes 96.4% of the acquisition 

compensation range. 

(3) Infrastructure Impact: 

Preliminary investigations identify key utility lines (electricity, 

oil, and telecom) along Zhongfeng Road Section 3. No major pipelines 

are buried in the reservoir area. 

(4) Surface Structures and Crops: 

Aȳ The most common buildings in the acquisition area are single-story steel 

structures, mainly used as warehouses or cabins. 

Bȳ The predominant crops are low-value mixed forests, which will be 

compensated based on afforestation costs. Other vegetation includes 
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bamboo, citrus, and juniper. 

(5) Cost Estimation: 

Using weighted average land transaction prices and government 

compensation standards, the total estimated cost of land acquisition and 

compensation is approximately 13.291 billion NTD. This includes 

compensation for structures, crops, relocation, bonuses, and contingency 

fees, based on an annual land price increase of 3.5% and an annual 

inflation rate of 3%. 

6ȳ Preliminary Environmental and Ecological Survey 

(1) Environmental and Ecological Surveys 

Aȳ Terrestrial Vegetation: 

The dominant species in the Baoshan III Reservoir forest is 

Acacia, while Phyllostachys makinoi dominates the bamboo 

forests. The survey found no trees protected under Hsinchu County 

regulations or national standards. 

Bȳ Terrestrial Wildlife: 

Protected species recorded include 13 "Rare and Precious 

Wildlife" species, such as the Swinhoeôs pheasant, Oriental honey 

buzzard, and Formosan pangolin. Additionally, five "Wildlife 

Needing Conservation" species, like the Taiwan blue magpie and 

crab-eating mongoose, were documented. 

Cȳ Aquatic Wildlife: 

No protected aquatic species were recorded during the survey. 

(2) Ecological Sensitivity Zones 

Aȳ Highly Sensitive Zones: Natural forests, critical habitats for raptors and 

other wildlife. 

Bȳ Moderately Sensitive Zones: Mixed forests and water environments 

essential for certain species. 
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Cȳ Low Sensitivity Zones: Bamboo forests and agricultural lands with 

minimal wildlife activity. 

(3) Conservation Measures 

Aȳ Wildlife Habitat Management: 

(A) The secondary forest (elevation 110ï160 m) within the reservoir area 

is crucial for wildlife. Submerging these areas will increase 

competition and reduce populations over time. 

(B) Efforts should focus on creating habitats similar to natural forests for 

displaced wildlife and minimizing the use of concrete structures at the 

reservoir boundary. Wildlife escape routes must be included in any 

structures with significant height differences. 

Bȳ Upstream Impacts: 

(A) Water diversion tunnels near Shangping Weir and Zengchang Weir 

will minimally impact forest-dwelling species but could affect 

streambed environments due to noise and vibration. 

(B) Water flow reduction downstream may cause sedimentation, shallow 

waters, or even dry streams, affecting aquatic ecosystems. Mitigation 

should include scheduling diversions during high-flow periods to 

minimize ecological impacts. 

7ȳ  Preliminary Engineering Planning 

(1) Review of Development Scale 

Aȳ Impact of Topography and Geology: 

(A) The project analyzes the reservoir's surrounding slopes under full 

water levels of 151.35 m, 145 m, and 141.6 m, focusing on the impact 

of thin ridges. 

(B) At a water level of 151.35 m, 7 thin ridges are identified within the 

reservoir area. For 145 m, 5 thin ridges are noted, and for 141.6 m, 



  

A-14  

only 1 thin ridge is observed, which is adjacent to Baoshan I 

Reservoir. 

(C) Increasing the reservoir's water level could increase the number of 

thin ridges, posing seepage risks that might compromise dam safety. 

(D) Drawing from Baoshan II Reservoir's experienceðwhere inclined 

rock layers within the reservoir were treated with thickening and 

grouting but still resulted in wet conditionsðit is recommended to 

conduct detailed geological investigations in the next phase to assess 

seepage risks before finalizing the optimal development scale. 

Bȳ Ecological and Environmental Impact: 

(A) Secondary forests above 110 m elevation expand significantly, and 

environmental impacts are consistent at water levels of 141.6 m, 145 

m, and 151.35 m. Larger inundation areas cause greater ecological 

disturbances, particularly affecting habitats of protected species such 

as the Crested Serpent Eagle, Formosan Blue Magpie, Taiwan Hill 

Partridge, and pangolin. Short-term effects include increased 

competition for habitat, while long-term impacts reduce overall 

population sizes. 

Cȳ Impact on Local Social Environment: 

(A) Approximately 98.0ï98.9% of the project area comprises private land. 

Consultations with local leaders and residents reveal general support 

for land acquisition, except for Baoshan Manny 3, a residential 

complex at an elevation of 120 m. This structure lies within the 

unavoidable inundation zone, presenting relocation challenges across 

all development scales. 

Dȳ Water Supply Capacity: 
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(A) At water levels of 151.35 m, 145 m, and 141.6 m, the effective 

storage capacities are 50.32 million m³, 40.09 million m³, and 35.19 

million m³, respectively. 

(B) Under independent use in the Touqian River basin, the respective 

increased water supply capacities are 200,000 CMD, 175,000 CMD, 

and 168,000 CMD. Combined use with the Dahan, Touqian, and 

Zhonggang rivers increases supply capacities to 230,000 CMD, 

216,000 CMD, and 206,000 CMD, meeting the Baoshan Water 

Treatment Plant's post-expansion demand. 

Eȳ Comprehensive Evaluation of Development Scale: 

(A) All three development scales meet the water supply requirements for 

the expanded treatment plant. 

(B) The overall construction costs are 54.77 billion NTD (151.35 m), 

49.43 billion NTD (145 m), and 43.74 billion NTD (141.6 m). The 

unit cost per cubic meter of raw water is 32.06 NTD/m³, 30.78 

NTD/m³, and 28.51 NTD/m³, respectively. Benefit-cost ratios are 

1.08, 1.12, and 1.21, all demonstrating development feasibility. 

However, the seepage risks associated with thin ridges should be 

clarified through further geological investigations before finalizing 

the reservoir's development scale. 

(2) Planning of Dam and Auxiliary Structures 

Aȳ Overall Engineering Layout: 

Key facilities for water levels of 141.6 m, 145 m, and 151.35 m 

include the dam, spillway, water supply connections, and roadworks. 

Bȳ Dam: 

(A) Dam specifications: 

a. 141.6 m water level: Crest at 145 m, height 65 m. 

b. 145 m water level: Crest at 149 m, height 69 m. 
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c. 151.35 m water level: Crest at 155 m, height 75 m. 

(B) All designs feature a 10 m-wide crest with a central core rolled-earth 

and rock-fill dam structure. 

Cȳ Spillway: 

(A) Located on the left ridge of the dam, the spillway is a 65.76 m semi-

circular weir with a free overflow design. 

(B) The chute section has a length of 219.48 m and a width of 20 m, 

designed with slopes of 1(V):2.5(H) and 1(V):2(H), utilizing a baffled 

chute design. 

Dȳ Interconnection Pipelines: 

(A) Baoshan III to Baoshan I: A 67 m-long channel with a control gate 

allows mutual overflow between reservoirs. If the water level reaches 

151.35 m, the adjacent thin ridge must be thickened to 155 m. 

(B) Baoshan II to Baoshan III: A 97 m-long D-shaped tunnel (3.5 m 

wide). 

(C) Baoshan III Water Intake Tower and Surge Tank: A water intake at 

95 m elevation connects via a 125 m pipeline to a 131.5 m-high pump 

station. 

Eȳ Upstream Diversion Dam and Construction Diversion Tunnel: 

(A) The diversion dam features a crest at 90 m elevation, with slopes of 

1:3 upstream and 1:2.5 downstream. 

(B) A 4 m-wide, 871 m-long tunnel with a 1/174 slope will serve as an 

emergency spillway post-construction. 

Fȳ Road System: 

Road realignments required for reservoir water levels: 

(A) 141.6 m: 2,496 m of new and realigned roads. 

(B) 145 m: 2,669 m of new and realigned roads. 

(C) 151.35 m: 3,108 m of new and realigned roads. 
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(3) Water Diversion Project Planning 

Aȳ Review of Weir and Intake Planning 

The Zengchang Weir in this project is a lateral water diversion weir. 

To ensure stable water intake and gravitational water conveyance, this 

plan considers factors such as site selection, hydrology, land use, and 

ecological environment. Among the evaluated options, "Option 2: 

Reconstruction of the existing Hengshan Erkan Canal" is preferred, while 

Option 1 serves as an alternative. 

Bȳ Weir Engineering Layout 

The planned weir structure includes, from the right bank to the left 

bank: a fixed weir, a cascade fish passage, a sediment sluiceway, and an 

intake. The crest elevation of the fixed weir is EL.180.5m. On the left side 

of the fixed weir, there are two sediment sluiceways, each 4.0m wide and 

53.45m long, with a bottom elevation of EL.178.5m and an outlet 

elevation of EL.175.75m. Grated frames are installed at the outlet to 

reduce downstream scouring. The intake has a bottom elevation of 

EL.179.5m, a design flow of 15cms, and four sluice gates, each measuring 

4.0m (W) × 3.0m (H). 

Cȳ Water Conveyance Route Layout 

The water conveyance system is divided into two sections: 

(A) Section 1: Zengchang Weir to Shangping Weir, with a total length of 

approximately 5,855m. This section includes a water conveyance box 

culvert (1), a sedimentation tank, a water conveyance box culvert (2), 

a conveyance tunnel (1), an aqueduct bridge, and a water conveyance 

box culvert (3). The tunnel segment is about 4,075m long, with an 

overall slope of 0.18%. The aqueduct crosses Shangping Creek with a 

length of approximately 265m. After crossing, an underground 
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conduit of 1,150m is buried along the existing Shangping WeirïBaoer 

Reservoir water conveyance land. 

(B) Section 2: Shangping Weir to Baoer Reservoir, fully constructed as a 

tunnel, with a total length of approximately 4,775m. The starting 

elevation is EL.160.3m, and the ending elevation is EL.152.0m, with 

an overall slope of 0.17%. Both tunnels use an inverted D-shaped 

cross-section with an inner diameter of 3.5m (W) × 4.75m (H). 

Dȳ Downstream Water Conveyance Project Planning (Including Tap Water 

System Supply Planning) 

After constructing the Baosan Reservoir, the plan examines the 

necessity of installing four new raw water pipelines to address additional 

water supply and existing risks: 

(A) Dual Line for Raw Water Pipeline to Baoshan Water Treatment Plant 

To mitigate risks from relying on a single pipeline, this project 

recommends installing a parallel Ï2,000mm raw water pipeline 

along the existing line, crossing Kezi Lake Creek via a pipe bridge 

and then being buried to the Baoshan Water Treatment Plant. The 

total planned length is 1,078m, including two pipe bridges of 

approximately 54m and 58m. 

(B) Dual Line for Baoer Reservoir Upstream Supply Pipeline 

Considering the geological sensitivity of landslide-prone 

areas, a dual line should be buried along the road near Baosan 

Reservoir to reduce risks. The proposed line includes a 1,300m 

length, with 907m as open trench and 393m as a tunnel passing 

through a hilltop (EL.150m). 

(C) Assessment of Supporting Raw Water Pipeline for Yongheshan 

Reservoir 

The necessity for additional raw water pipelines in Miaoli is 

currently low. However, a preliminary plan for a possible route has 
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been included for reference. 

(D) Backup Raw Water Pipeline for Kezi Lake Creek 

A feasibility study suggests extending the existing pipeline 

upstream of Kezi Lake Creek. The planned route is approximately 

4,000m, including a 1,000m segment using a jacking method. 

(E) Tap Water System Supply Planning 

a. Backup Raw Water Pipeline for Kezi Lake Creek (Extension of 

Existing Pipeline): 

This extension aims to improve the utilization rate of Hsinchu Plants 

1 and 2 during both the rainy season (when turbidity is high) and the 

dry season, reducing the frequency and volume of support needed from 

Taoyuan District 2, Dongxing Plant, and Taichung District 4. 

b. Joint Operation of Baosan Reservoir with the Shimen-Hsinchu 

Connection Pipeline: 

This will effectively enhance the overall water supply capacity of the 

Baoshan Reservoir group. 

c. Expansion of Baoshan Water Treatment Plant: 

This expansion will increase the water supply capacity of Hsinchuôs 

self-operated treatment plants. 

d. Addition of a Ø 2,000mm Downstream Water Supply Pipeline for 

Baoshan Plant to Serve the Hsinchu Science Park: 

Based on the planning results of the ñHsinchu Regional Water Supply 

Planning and Scenario Analysis Reportò (Taiwan Water Corporation, 

2024), two main improvements are proposed: 

(F) Option 1: Adding a Ø 2,000mm pipeline downstream of Baoshan 

Plant will significantly enhance water supply volume and stability to 

the Hsinchu Science Park, reducing the reliance on Hsinchu Plant 2. 

The surplus water can then be pressurized to supply Zhubei and 
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Hukou areas, thereby lowering the support volume from Taoyuan 

District 2. 

(G) Option 2: Adjusting the pressure-reducing valve opening along 

County Road 117 to expand the supply area of Baoshan Plant, 

reducing the reliance on Dongxing Plant for support. However, due to 

the significant elevation differences along the pipeline route, 

precautions must be taken against excessive pipe pressure. 

8ȳ Project Evaluation 

(1) Construction Costs 

The total engineering costs for Baosan Reservoir development under 

full water level elevations of 141.6m, 145m, and 151.35m are NT$38.42 

billion, NT$43.12 billion, and NT$47.52 billion, respectively. Including 

interest during the construction period, the total costs become NT$43.74 

billion, NT$49.43 billion, and NT$54.77 billion. 

(2)  Benefit Analysis 

For the respective water level elevations of 141.6m, 145m, and 

151.35m, the unit cost of raw water developed is NT$28.54/m³, 

NT$30.81/m³, and NT$32.09/m³. The benefit-cost ratios for these 

scenarios are 1.21, 1.12, and 1.08, indicating that all three development 

scales are economically viable. 

 

 

 

keywordȸThird Baoshan Reservoir , Preliminary Planning, Water Supply 

Capacity, Development Scale. 
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ῶ9-2 ϯ ◕∂ ֮ ЏᵂὙ ῶ --------------------------------------- 9-5 
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    ∂  

Ϛȳ  

(Ϛ) ᴎ֮ ֪ᴞצѬ ЛṜȲЬ ц ֮ Ѭ ⇔ќ Ȳ

ѿ ═ẁѬ ứȲѹ ᴎ ֮ ᶾדּ ϱМϯ ẁ ᶙ ȲҠ

ᶮכү ᴫ ᶾדּ ᾼ⁮Җᴭ Ȳᴩ╜ ứ ɦ ᴎ Є῁Ṗ

ɧȲ֪ ӑẃ ӣѬ Ḗцӑẃ Ȳ ὡ ᴎ֮ ẁ

Ѭ ứȲ╝ ᴎ֮ Ьצ Ѭ Ḗȴ 

(ϡ) ᴷ › ☼ щ ☼ Ȳ צפӂᶁּד 10.19 m3/דȴ Ὼדắ

Ȳצ ░Ғ ȳ☼ ȴ 

(Ϯ) ᴷ ☼ ҠіѬ Ὠ ӱȸ ѿ Ɫ ϯ ạ Ȳ⁄

Ҕᵶϱ ֢ќ☼ П ☼ Ɫ 5.76 ӴѠеѐ/דȲּפᴾ ›

щ ☼ П 56.5%ȴϱỉ ὕ ПדҠіѬ ᴷⱢȸ0.89

1.38 ӴѠеѐ/דȲ֢ᴾẔד ☼ П 35% 49%Ȳϱỉ Ҡі

Ѭ ѩẂ ᵅП ֪Ɫὑϱỉ ’ צ╠ ᾼᾼ᾿ ậѬҵȲ

ỮצіѬᴟ╠צ Ϛ ϡѬ ѬП ᵂȲ֪ױᴞϱỉ ậѬП

Ѭ ϱ ᾼҠіѬῈ Њȴ 

(ҳ) ░ḅדѬ иέȲ Ὠ ӱȸҒϤ ϮѬ ∟Ȳ ὑϚ

П⇔ד ѬḂ Ɫ ȳ ᴎȳҖ ֮ ПẁѬדҠ ⇔

иᵑᴞ 60%ȳ70% 28% сᴟ 66%ȳ91% 92%ȲḂ ȴ Ϡ

Ӗ 92 ד 109 ҵȲד ᴎ ֮ ὑẔ ᶁדП⇔ד Ѭ Ҡᴞ

2,312ȳ1,024 1,117 m3/דиᵑ ᵅᴟ 1,915ȳ239 66 m3 /

Ȳד ᵅ Ѭ Ɫ 2,233 m3 /דȴ ᴖ ḅד⇔ẁѬ ЀЄȲ

ϮѬ ᵗ ד צ ȲЬ Ԋ ⇔ ӣѬ֪ ȴ 

(Х) ϮѬ ẁѬứᴯȸ 

с ᴎ֮ П’ ⇔ἨẁѬ ἤȳ Ϛ ḅד⇔

Ѭȴ 



  

-2  

ד ӭ ד ḖҠ ẁ ẁѬ ϩȲҠẁ ᴎ֮

ᴞӣṳ ᵅ Є М Ѭ П ȲӑẃҠԛ

Ḗ   о о ᾓȲ ϚḔׁש ᾼ ֥ ӣ ȴ 

(г) ϮѬ ѿ ӢὭװ Ӣ ᾬѩẂꜙ Ȳ П’Ṏ Ӣ ᾬ

Ϸֵ ὑױ ȴװӢὭֵиӁὑ 110еѐᴟ 160еѐ

Ȳ╝ Ѭᴯ 110еѐ Ὥ ᵛ Ởắẞ Ȳ֯

Ѭᴯ 141.6еѐȳ145еѐȳ151.35 ꞋϚ Ȳᴖ

ḥ Є П Єȴ 

(ϝ) Ѭᴯ ֯ 151.35еѐȳ145еѐц 141.6еѐ ᾓϯ Ѭ Ể

ịП Ѝ иᵑⱢ 7 ȳ5 ц 1 ȲṼ ᵿ֮ᶮ ֮ ᴷכ

ὨȲѬ Є ắ ὑ Ѭ ֮ᶮ֪ Ȳ Ѭ Ἇ

ϱ Ȳ Ѝ П Ғȴ ֮ ᴯὑ ◕Ȳỵἤ

ѿ⁴ +ỵȳᾇ +ỵȳᾇỵⱢѻȲỵ ṛ֣ ֣ϱ Ѭ

ᵓὑѬצ ѬȲᵀ֪ỵ ד Ȳ Л Ȳỵ ϩ цѬϩ

֣ἤЛЄȲ Ѭὑ Ѝ Ь ȴ ᴕ ῺП ϡѬ Ѝ

Ȳ֯ ӣ ⁴цЍ ѦѬ ∟ȲЬצị ᶮȲ

Ӑ ◕Ữӑ Ѝ Ѭѝ֮ ԈȲ╝∂ ὑϯ ◕Џᵂ

ϚḔ ֮ ▲∟ѿ Ѝ П ѬׄԓἤȲԛᴩ ᴷ

֥ПѬ ȴ 

(ϥ) ᴕ Ѭ ’Ṏ ’ ӢὭӢװ Ȳṳ ᴕ֮ѠӖ Ȳ֣ ϡ

Ѭ ԓ Ѭ цן ϚѬ ϫדẃП ᶼᾨṶԈⱢן Ȳ

∂ Ӑ ϮѬ ѿԓ Ѭ Ȳן Ҡ Ѭ Ѭ ׄԓṳ

Ҡ Ҡ Ӣ ᶙ ἤȲḆ ю֮Ѡϱ  ϩȴ ן

(ϟ) Ɫ ᵅ Ѝ Ѭ ϱ Ѭ ẁѬ Ȳ ϡ Ѭ Ȳиᵑ

Ɫ ϚѬ Ѝ Ѭ Ѭ ц ϡѬ ϱ Ѭ

( ὑ ϮѬ › )ȴ 



  

-3  

(ϫ) Ɫ ᴎẁѬṆ ᴞצѬ ẁѬ ϩȲ ᴎ ■І

Ѭ Ȳѿᵓ ᵅ › ⇔ц░Ѭ ҃ Ἤ ќ Ѭ Ȳ

с ᴎẁѬṆ ᴞצ Ѭ ᵓӣ ц ẁѬ ϩȴ 

(ϫϚ) Ѝ Ѭ ẁѬ ϩ сцẔϯ ẁᴎּדᴞẃѬ ᶙכ∟ 

1ȳ Ṽ҃ Ѝ ϯ Ø 2,000mmᴞẃѬẁѬ ∟Ȳ ṿ

Ѝ ẁ ᴎּדѬ ц ứἤ Є сȲ ᴎϡ Ἤ ᴎּד

Ѭ Ἤצ ᵅȲ Ѭ ∂ Ғ ἏᴎҖȳ Ѐ֮ Ȳѿ

ᵓ ᵅ ϡ ќ Ѭ ȴ 

2ȳ ắὧ Ѭ ќ ȲҠ 117 ϱ ⇔Ȳѿ

Є Ѝ Ѭ ẁѬ ậ҅ὧ ќ Ѭ Ȳ Ѭ ϱ

ᵅ ЄȲ ᾃ Є ᶮȴ 

(ϫϡ) ϮѬ Ϯ ֽϯȲῴḔ ᴷꞋẓ ȸ 

1ȳ Ѭᴯ 141.6еѐȲ ẁẁѬ Ɫ 20.6 CMD(Ϯ☼ ֥

ӣ)Ȳ ∂ פӐּכ 437.48 аȲ ᴯ ѬכӐ 28.54а/ӴѠе

ѐȲ ӐѩⱢ 1.21ȴ 

2ȳ Ѭᴯ 145еѐȲ ẁẁѬ Ɫ 21.6 CMD(Ϯ☼ ֥

ӣ)Ȳ ∂ פӐּכ 494.39 аȲ ᴯ ѬכӐ 30.81а/ӴѠеѐȲ

ӐѩⱢ 1.12ȴ 

3ȳ Ѭᴯ 151.35еѐȲ ẁẁѬ Ɫ 23 CMD(Ϯ☼ ֥

ӣ)Ȳ ∂ פӐּכ 547.76 аȲ ᴯ ѬכӐ 32.09а/ӴѠе

ѐȲ ӐѩⱢ 1.08ȴ 
  



  

-4  

ϡȳ∂  

(Ϛ) ∂ ∟ Ҡᴩἤ ᴷЏᵂȲֽ Ѭ ֥ ӣцѬ

ӣ ȳЄ ѻ   Џ Ҡᴩἤ ȳ Ѝ ị ứἤ ᴷȳ

ᾈ ціѬ Џ Ҡᴩἤ ȳ╟Џ ȴ 

(ϡ) ҫ ֮ῶ֮ ц֮ᶮ Џ ȲWӦɦ Ѝ ϮѬ Џ ֮ ▲ц֮

ᶮ ɧ ϚứПכὨȲ∟ ϮѬ ᵿ Ѝ ȳ

ᾈ ᵿ ҏѬЀц ᾘ ᴩ ҉֮ ▲ЏᵂҔ╗֮

ȳ ֮ ц⅍в ȴ 

(Ϯ) Ӑ ⱢῴḔ ◕Ȳ ◕ ᴷѬ ѻ Ɫ Ӣ

ᾬ ֮ ҷȲ ṿ Ὼ Ӣ ᾬ ֮ ᾨ ҒȲ  юȲ

ӭ› ῀ Ѭ ц Ὼ ֵ Ɫ ᴎὭȲ∂ ᵂⱢ

Ӣ ╟Ѡ֣ȲḂ Ӣ П Ѥȳ ѤȲ ᴿ Ὥ

֮Пғ ȴȲ∟ ᴩ ᴷ   Ӣ ȴ 

(ҳ) ∂ ϮѬ ὑ ◕ἤ ▲ᶙכ∟ȲҒ ֮Ѡ╜Ἀц ЍḋȳЍ

ḋỰӖ Ω Ȳ ᵓ ϮѬ ∟ ȴ 

(Х) › ☼ ϱᾼв цϱỉ ☼ ⱢѬ иέᾼ Ṽ Ȳ

Ẓ Ὼד ☼ ᶁצ ᵅ Ȳ∂ ∟ ֥ ᴕ ȳѬ

ᴯ☼ ứפ ╥ᵡ ừ ԈȲׁש Ҡ Ḃ Ѡהȳ֝

ᴩѬѝяẔᵅѬ☼ ֽᴶ ᴷ ֣ ᴩ ȴ 

(г) ⱢϠ с ϮѬ ᾼ ӣכ Ȳᴕ ᴎ֮ Л֝ᾼ Ѭ

ἤȲ∂ ӣ Ѭ Ғі Є ☼ ȳ░Ѭ б ᴎҖ

П ӣ ȴ∂ Ҡ═ о Ϛʲ ϮѬ П ֥ ӣ ȳ

Ӱ Ѭ ӣ ϱ ц ӣѠהȲ Ҡ ϚḔ Єо ϮѬ

П ӣ ȴ 



  

1-1  

Ϛ  ›ṕ 

Ϛȳ  

Ṽ ɦד110 ֢ Ѭ ( ứӐ)ɧ ᴷȲ ᴎ

֮ ᾓП ӣцеԚ Ѭ ḖⱢ59.4 CMDȳ ᴷӑẃ125ד כ

 ᴟ79.5 CMDȲ ֪ ᴎ ֮ ᶾדּ ϱМϯ ẁ ᶙ

ȲҠᶮכү ᴫ ᶾדּ ᾼ⁮Җᴭ Ȳᴩ╜ ứ ɦ ᴎ

Є῁Ṗ ɧȲ╝› Ӑ Ἤ ᴷП ḖҠ ϚḔ

сȴᴖ Ӑ ὑӖ ד125 ᴎ֮ ӣцеԚ

Ѭ ḖП ẁ Ҡ сᴟ84 CMDȲ ṼẔ Ь Ԋ ֮

П Ѭ⁮ϯќ 15ʲ20פּ CMD ȲѹῺדắ

ḅṶԈ Ӣ ҒȲⱢ֪ ȳⱢ ’ẁѬ ἤᴖ

сѬ ẁ ПҠ ⇔ ӭ ϯȲ ӱ ᴎ֮ Ьצ Ѭ

Ḗȴ 

ᴎ֮ ֪ᴞצѬ ЛṜȲЬ ц ֮ Ѭ ⇔

ќ Ȳѿ ═ẁѬ ứȲ֪ ӑẃ цӣѬ ḖȲⱢϠ ᵅ

ᴎ֮ ░ḅ ц ’ẁѬ ἤᴖ сѬ ẁ ПҠ ⇔П

ӭ ϯȲ ӱ ᴎ֮ Ьצ Ѭ ḖȲӐ ɦ Ѝ

ϮѬ ѬѝѬ ӣцЏ ῴḔ ɧȲѹ ᴩ Ӣ ῴḔ

▲ȳЏ Ѭѝиέȳ ᴎ ֮ Ѭ ֥ ӣиέȳ Ѭ ц 

Џ ӣ֮ ▲ Џ ῴḔ ЏᵂȲѿᵂⱢ Ѝ ϮѬ (ѿϯ

ϮѬ )∟ ц П ᴕȴ 

ϡȳЏᵂ  

Ӑ Џᵂ ᴩ╜ Ҕᵶ Ӏȳ ᴎӀȳ ᴎ ц

ȲẔד ֮ ѬѬṆ⁄צЄ ȳ Ѝ ȳ › ȳⅎ ȳᾒ

ȳМ цϱỉ ☼ ȴ ЍѬ (ѿϯ ϚѬ )

Ѝ ϡѬ (ѿϯ ϡѬ )Ꞌᴯὑ ᴎ Ѝ Ѝ ḋȲиᵑ

› ќ☼ Ѝ ϱ цМ ѬṆ ה ќ☼ӰУ ϱ ȴ

Ӑ ס ֥ ᴎ ֮ Ѭ ṳ ᴩ ϮѬ Џ ῴḔ Ȳ



  

1-2  

ֽ 1-1Ἤӱȴ 

 

1-1  

  



  

1-3  

ϮȳЏᵂ ӭ в  

Ṽ ỗ ᶾ ὢ Ὑ в ȲӐ Ӑ ן

▲ȳЏ ѬѝиέȳѬ ӣׁשṅȳЏ ῴḔ ц ד

ЏᵂȲ Џᵂв ֽῶ1-1Ἤӱȴ 

ῶ1-1 Џᵂ ӭ в Ϛ ῶ 

ẃ ȸӐ ȴ  

Џᵂ ӭ Џᵂв  

Ӑ ▲ 

1. ☼ ᾓ 

2. ֮ ц֮ᶮ 

3. Ϣѝцῂ  

ד .4 Ѭ  

5. ẁ  

Џ Ѭѝиέ 

1. Ϛ  

2. ​ иέ 

3. ֢ ☻Ѭ иέ 

4. Ҡ Є☻Ѭ иέ 

Ѭ ӣׁשṅ 

1. ҠіѬ иέ 

2. ϮѬ Ϥ › Ѭ Ṇ ẁѬ иέ 

3. ϮѬ Ϥ › цЄ Ѭ ֥ ӣиέ ẁ

Ѭ иέ 

4. ϮѬ ϤМ ȳ › цЄ Ѭ ֥ ӣиέ

ẁѬ иέ 

5. ░ḅדѬ иέ 

6. ЍѬ иέц EPANET Ṏ  

ӣ֮ ▲ 

1. Ѭ цЏ ӣ֮ ▲ 

2. Ѭ цЏ ӣ֮П֮ϱᾬ ▲ 

3. Ѭ цЏ ӣ֮ן ц֮ϱᾬ  

4. Ѭ цЏ ӣ֮ן ц ӣᴷ  

Ӣ ῴḔ ▲ 

1. Ӣ Ӑ  

2. ᾬ ▲ 

3. ᾬ ▲ 

Џ ῴḔ  

1.  

2. Є ц  Џ  

3. іѬЏ  

4. ϯ ѬЏ  

5. Џ ᴷ  

 
1. ᴯ ѬכӐиέ 

2. ц иέ 

ᵫ цẔ҃ ֥

Џᵂ 

1. Џᵂ ᴩ  

2. и ◕ ᵫ ṳ ᴩ  

⇔ד .3 Ὠכ ᵫ 



  

1-4  

ҳȳЏᵂ☼  

Ӑ Џᵂ ᴩ☼ 1-2Ἤӱȴ 

 
1-2 Ӑ Џᵂ ᴩ☼  

 

 

1.  

2.  

3.  

4.  

5.  

 

1.  

2.  

3.  

4.  

 

1.  

2.  

3.

 

4. ̘

 

5.  

6.  EPANET  

 

1.  

2.  

3.  

4.  

5.  

6.  

7.  

 

1.  

2.  

3.  

4.  

5.  

 

1.  

2.  

 

1.  

2.  

 



  

2-1  

ϡ  ￼ иέ 

Ϛȳ Ӑ  

(Ϛ)  ☼ ᾓ 

1ȳ☼ Ӑ  

Ӑ ϮѬ ứᴯὑ › ☼ в(ֽ 2-1Ἤӱ)Ȳѻ

☼ › ☼ 565.94ӂѠеṭȲѻ☼ ⇔63.03еṭ(ᵶ ☼

ϱỉ  44еṭцќ☼ᾒ  26еṭ)Ȳד ☼ 10.19פּ

ȷᾈ◕П ἤӦϱ (ᵶќ☼)Ἇϯ Ҡ иⱢƄЍ֮₤ȳѺ

₤цӂ ₤ᾈЎϮЄ ȴ 

ѻ ќ☼ϱỉ ὑ ЍЍ П ЄЍ( 2,616е

ѐ)Ȳ☼ Х ȳ Ѝ Ȳ֯ᴎὧ ὧѠ ὑḈ Ѝ(

1,913еѐ)Ȳ☼ Ӱ׆ ȳ Ѝ Пᾒ ☼Ȳѿϯ ⱢⱢ

› ȷ֣ᴫ☼ ᴎὧ ȳ Ὥ ȳᴎҖӀц ᴎӀȲӐ☼ᾈᶩ

ӂᶁị 1/190ὑפּ ᴎӀ⁮  Ὼ Ѝ 500еѐ∟ᾃפּ☼

Ϥ ȴ 

ᴕɦ › ᵫ( ▲ᾪ)Ȳ1077דѣɧȲ ѿ102

Єד ṳ ֥֢ ☻ ☼ Ȳ › Ӑ☼

7~8ц 8~10ҢỴ ☻ ϩӑ ד100 ’ Ȳ

֢ ᾈ ᾬꞋ Ṝ100ד ☻ѬᴯȲ Є

ếӪ→ Ԛϡ ҏѬצ ⇔ЛṜП ᶮȴ 

ᴖ ϮѬ Ѭᴯ ⅎ ☼ вȲⅎ Ѭ

Ɫ51.31km2Ȳ ϮѬ Ѭ ᴯ ϱ ᴯ Ȳּ2.2פkm2ȲּפҜ

ⅎ ☼  4.28%ȴפּ

2ȳ ֮ Ѭ ╟ 

› Ѭצ ╟Ҕ╗ ϚѬ ȳ ϡѬ ȳ ȳ

ϱỉ ȲẔғ ֽῶ2-2ἬӱȲד Ὑֽϯȸ 

(1)  ϚѬ Ɫ֪ ᴎּד ц ᴎ֮ ӣѬכ 

ᴖ ∂ȲѬ …ᵓӣ › ќ☼ϱỉ Пϱỉ ᾈ і

ѬȲ ᴎὧ֭ Ѭȳ ѬϤѬ ȲⱢϚ׀ Ѭ ȴ



  

2-2  

Ѭ 3.2ӂѠеṭȲ Ѭᴯ Ѭ 0.60ӂѠеṭȲѻ

ẁ ᴎּד П ᶾЏדּ ӣѬц֮ѠӖӢӣѬȴ 

(2)  ϡѬ Ѭ 2.88ӂѠеṭȲ Ѭᴯ Ѭ 1.93ӂ

ѠеṭȲⱢ ẁ ứҠ ПѬ ѿ Ṝ ᴎ֮ еԚ Ѭц

Џ ӣѬ ḖȲṳṿ ᴎּד ᶾЏדּ ᴖ

∂ȲѬ …іậ › ѬṆќ☼ϱỉ Ѭ ӣȴ 

(3)  Ӧ Ѭ ᴎ П ậѬЀἋᴼḂ∂ᴖכȲ

ѻ ғ ⱢеԚ Ѭ Ȳ ϚѬ ц ϡѬ ֥

ӣȴ 

(4)  ϱỉ ғ Ҕᵶ ϱỉ Ѭ іᴟ ϚѬ Ṇ Ȳẁ

Ѭ ᴎ ᴎὧ ӣѬцү еҨ

ӣѬȴ 

3ȳѬ ᵓӣ  

› ☼ ֢ ᾼ ᾓӣѬֽῶ2-2ἬӱȲӦῶҠ῀107̡

ד110 ӂᶁӣѬ Ɫ1.95ӴѠеѐȲеԚӣѬ(Ӣ♄цЏ

)ӂᶁӣѬ Ɫ1.70ʲ1.89ӴѠеѐȲѻ Ӧ цϱỉ

іѬṳ ֥ ϚѬ ц ϡѬ ẁѬȲ֥ ӂᶁậѬ Ɫ

3.77ӴѠеѐȴҫӦῶҠ῀ ☼ Ɫ4.19ʲ6.00ӴѠеѐȲ

ậѬ Ɫ3.00ʲ4.45ӴѠеѐȲѬ ᵓӣ ӂᶁ

68.3%ȲẔМѿ109ד Ȳ89.0%צȴ 

 



  

2-3  

 
     ẃ ȸӐ ȴ 

2-1 ῺѬṆиӁ  

 

2-2 ⅎ Ѭ ☼ ӂ  



  

2-4  

ῶ2-1 › Ѭצ ╟Ϛ ῶ 

ẃ ȸ Ѝ ц › Ѭ ӣѠ ᴷȲ Ѭᵓ Ѭᵓ ἬȲӖ  ȴד112

ῶ2-2 › ѬṆӖ 107̡ ֢ד110 ᾼӣѬ Ѭ ᵓӣ  

ȸѿ › ᾈЀ ☼ Ɫ҅ῶ☼ ȲⱢ ☼ Ṽ ѩ ᴷȴ 

ẃ ȸ Ѝ ц › Ѭ ӣѠ ᴷȲ Ѭᵓ Ѭᵓ ἬȲӖ  ȴד112

(ϡ)  ֮ ц֮ᶮ 

1ȳ ֮ᶮ  

ϮѬ Ể Ἰ 50ᴟ350еѐȲפּ ӂ -Ѻ ֮ᶮ

Ȳ ֮ᶮᵧ ԆᾭȲ Ὑ ПЍ Ȳ֮ᶮ

ȴᴯὑѬ ὧ-ὧ⁮ П › Ḥ ӂ Ȳ Ȳὧ

ᴫẒỴ ⇔ еṭ ȷױҵȲ › ҿҢỴỮ֪׀–

оᴖ ṎПᾈ ֮Ȳ ӂ Ὑ ắ ᴖ ȴᾒ

ȳϱỉ ὑ Ѝ ☼ᴖכ › ȲӦױϡ Ἇϱ

Ȳ֮ᶮ сṳ ⱢЍ ȳᾈṖ֮ᶮȲẔМ ὕ ȳϱ

ỉ Ꞌᴯὑױ Ѝ ֮ᶮ ᷉ о Ȳҫ 2-3ȴ 

֤  Ѭ  
Ѭ  

(ӂѠеṭ) 

צ Ѭ  
ᾼ 

ӴѠеѐ ╟  

ϚѬ  ϱỉ  3.20 500.83 111 еԚ ѬȳЏ ӣѬ 

ϡѬ  ϱỉ  2.88 3,147.3 110 еԚ ѬȳЏ ӣѬ 

 ›  490.0 -- -- еԚ Ѭȳ  

ϱỉ  ϱỉ  233.0 -- -- 
еԚ Ѭȳ ȳ

іѬ 

☼ Ԍד  

ậѬ  ( M3) 
Ѭ ᵓӣ  

(%) ӣѬ 
еԚӣѬ 

(Ӣ♄цЏ ) 
֥  

107 59,597 20,198 18,853 39,051 65.5 

108 59,162 25,583 18,908 44,491 75.2 

109 41,860 19,416 17,830 37,246 89.0 

110 60,005 12,977 16,974 29,951 49.9 

ӂᶁ 55,156 19,544 18,141 37,685 68.3 



  

2-5  

 
  ẃ ȸӐ ȴ 

2-3 ϮѬ ціѬ Ὼ ֮ᶮѬṆ  

2ȳ ֮  

(1)  ỵἤ֮  

Ӑ Ὼ֮ῶҏ П֮ Ɫ М ѷ-ϱ ѷᴟḆ ѷ

цԓ ѷ֮ Ȳ֮ Ӧᴔᴟ Ɫ⁮ ȳầ ȳ

◕ȳ  ◕ȳЄ ỵȳἇІ ȳ ֮

ȳḤ Ȳҫ 2-4ȴẔМȲ⁮ ѻ Ɫ+ỵȳ

+ ỵФ Ȳכ и ◕Ҡṓ֕ Ȳѹ ᶈצӝύỵ

ᴊỵ ѭכỵȷầ Ɫ+ỵȳ +ỵȳᾇỵц ỵ

Ф –Ȳ֪֢ỵἤᶼכ ⇔Л Ȳ ᶮכ ЍἨ

￼ ֮ᶮȲӐ 1400еѐȷ~300פּ⇔⁴ ⁄иⱢ

◕ц  ◕Ȳ ◕Ɫ⁴ +ỵế+ᾇỵФ ⇔Ȳ⁴כ

800еѐȷפּ  ◕Ɫ ỵȳ+ỵцᾇỵФ פּ⇔Ȳ⁴כ

350еѐȷЄ ỵѻ Ɫ ỵ ѹכ ᵶ+ỵ Ȳ

80еѐȷἇІפּ⇔⁴ Ɫ ֮ ϯ ȲⱢ Ӱȳ+ȳ
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ᾇ ȲѹẔϱҙכ ᵧ оּמЁ ȷ ֮ ѻ и

Ӂὑ › ẒỴȲѿ Ӱȳ+ȳᾇ ֮ Ḋ Ȳכ

ѹ Ὑ ⇔ȷḤ ѻ иӁὑ › ᶩȲѿ Ӱȳ

+ȳᾇ ӑ ֮ Ḋ  ȴכ

(2)  ֮  

Ӑ ѻ П֮ Ɫ ц Ȳѹṛֵ֣ⱢὧҖ

ᴫ⁮ṛ֣Ȳҫ 2-4Ȳѿϯ Ὼ П֮

ᴩ Ὑȸ 

ɦ ɧⱢү Җ ѻ П֮ ȲⱢвҵ

Ѝ Пꜜ ȴӐ Ɫ Ṕ⇔ Ȳ ֣ὧ

⁮ ḥȲ Ṕ⇔ּ70פ⇔ȴӐ ὧ ҏ ᴔП֮

ѹ Ɫ ѹ ȲṳҔᵶפ Ӡᾭ ȷ ϯ ⁄

ֵⱢ ד П֮ Ȳѹ ᵧ ȳ ᾭȴ 

ɦЄӂ֮ ɧⱢ ȲҠѿиⱢ⁮ȳҖϡ◕Ȳ

Җ◕ּפᵧҖҖὧṛ֣ȲӦ ( Ӏ)Ӱ ֣⁮Ἃᴼ

ᴟ ᴎ Ѝ Ȳ ּ16פеṭȷ⁮◕ᵧὧҖὧṛ֣ȲӦ

ᴎ Ѝ  Ὼ֣⁮Ἃᴼᴟ ה Ȳ ּ9פеṭȴᴯὑ

Җ◕ϱ Ɫ⁮ Ἠầ ȷϯ ⁄ⱢἇІ Ἠ

◕ȴӐ ‍ ♄ ȴ 

ɦᴎὧ ɧ ṛ֣ᵧὧҖṛ֣Ȳ Ȳ

Ὑ ѝ╜(1991) Ɫᴎὧ ⱢϚ֣ Ȳ Ɫ

30еѐвȲѹ~20֯פּ Ẓ ꞋⱢ ȴṼМҶ֮

▲ἬПׁשṅɎ2000ɏȲᴎὧ ⱢϚ Єӂ֮

ᴴӢᾼװӢ Ȳᾘ ֣ ṎȲ ᴯ ЊѹⱢ Ṕ⇔

П Ȳ֮ῶϱᾼῶ ṳЛὙ Ȳ ᴎὧ Җ ᾼ

ᾈṖצ ᾼ ᶮ֯׀ҵȲẔ Ԍ֮֯ᶮꞋ ѽὙ ѹ

ᾼ ᶮῶ ȴӐ ‍ ♄ ȴ 

ɦ ₨ ɧⱢ ȲṼ֮ ἤиⱢϡ◕ȸҖ
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◕ᵧὧҖὧṛ֣ȲӦ ᴎ Ὥ › ֣ὧἋᴼᴟ ᴫ

⁮ѠȲ ּ12פеṭȷ⁮◕ᵧὧҖṛ֣ȲӦ ᴎ ᴎὧ

›  Ὼ֣⁮Ἃᴼᴟ ԌὧҖѠȲ ּ16פеṭȴ

₨ й › ⁮ỴּמЁо ֮ ᵅᴯᾈ Ȳ ᴔᾼ

Ẓ ᾼ ЄȲҠ ╓ӱ ♄װֵ ᾼ

Ὠȴ֯ ЍѺ Ϡ ₨ ПҵȲ ҵҠѿӦ

ᾼỵἤ ẃ ᴯ ȲӦ Ẓ ᾼ ᴯ

ӱ ᶮהȴ ₨ й פּ҅ Э270ד›ᾼ

֮ Ӱ ȲⱢ Ϛ ♄ ȴ 

ɦ Ѝ￼ ɧⱢЊ Ȳ ᵧὧҖὧṛ֣ѹⱢ

ӂ ȲЄ ᴫҖ ӡІ ֣ ӂᴩȷӐ￼ Ẓ

Ṕּפ ד (10~30⇔)ȷẒ ỵ ѹὧ⁮ Ɫ

ᴎὧ◕ йȴɦӡІ ֣ ɧⱢЊ Ȳ ᵧὧ

Җὧṛ֣ѹẒ ӂ Ȳ ᴫҖ Ɫ Ȳ цẒ Ꞌ

◕֮ ȴɦ ᵾ￼ ɧ ӼᵧҖὧṛ֣Ȳ

ẔᴫҖ (50~70⇔) ὧ⁮ (20~40⇔)Ȳ ҏ ỵ

Ɫ⁮ ȳЄ ȳϡ ȳ Ѭ ỵȳầ ⁄ὑẒ

Ṽװҏ ȴ 
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    ẃ ȸӐ ȴ 

2-4 ϮѬ ціѬ Ὼ ӂ ֮  

3ȳ ֮ ḳ  

֣ịȳЍ ֮ ȳЛ ứЁ ֮ ἤȲ ▲

֮ Мїɦ цỂ ị֮ ֮ ɧᴎὧ Ȳ

֮ ( 2-5)ȳ֮ ḳ ѿцЍ

֮ ֮ иӁ ( 2-6ȳ 2-7) ᴩ ȴ 

(1)  ֮ ֮ ḳ  

Ṽ ֮ Ἤ ẁП֮ ḳ ӱȲӐ

Ὑ ЁӰ☼ȳ Ӱ ֮ ḳ Ȳᶝ ֣ịиӁὑ

ϮѬ Ѭ ѿцϱỉ ◕іѬ ϤЀ ịȴױ

ắ Ȳ֮ ṛ֣ᵧὧҖᴫ⁮֣Ȳὑ Ѭ П֮

ὧ⁮ 20ᴟ25⇔ȷϱỉפּ ◕іѬ ϤЀ П֮ ⁄

ᴫҖ ȲẔ⇔12פּ ֣ị вӼ Ѝ ֮ ֮

ȴ֮ ḳ Ӽ ӱ Ѭ вцϱỉ ◕іѬ ϤЀ

ị ỵ Мȳ цỵ ȴ 



  

2-9  

(2)  Ѝ ֮ ֮  

вПЍ ֮ ֮ ѻ иӁὑ Ϯ

Ѭ Ѭ ѿцϱỉ ◕іѬ ϤЀ Ȳ ֣ịᶮ

ȴה ֣ịӐṝṳ‍ḳ Ȳᵀ ị ắẞᾈỴ– Ȳ

ἨЁ֮ ᵓӣ ṿ ҏ Ȳ⁄ὔ Є ỵ

ḳ Ȳ֪ױ Ẕ ⱢẓצЍ Ἠ֮ Ӣ ԈП֮ ȴ 

ɦ Ѝ ϮѬ Џ ֮ ▲ц֮ᶮ Џᵂ

М ᵫ ɧȲ ϮѬ ḥ вȲ֥ 29צ Ѝ

֮ ֮ ( 2-8)Ȳ ԝῶֽῶ2-3ἬӱȲ

ЄⱢA-1ᴯ 4.5е ȴ∟ Ṽ֮ ᾎ ϥ Ȳ

ὑӨ › ֮֮ ▲ц֮ ׄԓ ᴷȴ 

 

2-5 ֮  
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2-6 ḳ  

 

2-7 Ѝ ֮ ֮   
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ẃ ȸɦ Ѝ ϮѬ Џ ֮ ▲ц֮ᶮ Џᵂ Ӓ ᵫ ɧȲ Ѭᵓ Ѭᵓ и ȲӖ 11ד113

ѣ 

2-8 Ѝ ϮѬ ḥ Ѝ ֮ ֮  

ῶ2-3 Ѝ ϮѬ ḥ Ѝ ֮ ֮  

 (m2)  (m2)  (m2) 

A-1 45,333 C-3 15,891 F-6 1,843 

A-2 8,849 D-1 1,681 G-1 3,129 

A-3 8,871 D-2 23,718 H-1 9,252 

A-4 9,172 E-1 27,304 H-2 10,296 

B-1 16,767 E-2 20,588 H-3 36,774 

B-2 2,128 F-1 17,803 I-1 1,637 

B-3 25,781 F-2 2,660 J-1 12,534 

B-4 38,736 F-3 18,040 J-2 11,020 

C-1 10,568 F-4 1,299 J-3 1,501 

C-2 11,463 F-5 9,318   
ẃ ȸɦ Ѝ ϮѬ Џ ֮ ▲ц֮ᶮ Џᵂ М ᵫ ɧȲ Ѭᵓ Ѭᵓ и ȲӖ 8ד113

ѣ 

4ȳ ῺѬ ᵿ֮  

Ӑ Ѭ ( ϮѬ ) Ϛц ϡѬ Ȳѹᴯὑ ᴿ

П֮ Ȳ╝ѿϯ ϡѬ ᵿц и Ѭ ֮ ▲

иέכὨȲ ᵗὑӐצ ◕֮ ▲ Џ ֮ иέȴ 
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(1)  ϚѬ  

ӐѬ ∂ ὑᵅ Ѻ ֮ Ȳ ᵿ ѻ ỵἤⱢ+

ỵц + ᾇỵ Ȳỵכ ṛּ֣פN35ïE/10ïSEȲỵ ֣

ϱ Ȳ ỵ ṛ֣Є ӂᴩȴӐ ҏ ỵ

Ӧד ᴟᴔ(֮ῶᴟ֮ϯ)ȲⱢ ᴥ о+ỵȳ +ỵȳᴊ

ᴥ+ỵȳ ϯ Ɫ + ᾇỵȲ ᵿӂ ֮ ֽ 2-9Ἤ

ӱȲ ᵿ ֮ ֽ 2-10ἬӱȴẔМ ᴥ о+ỵ

⁴20еѐѿϱȲ ᴟМ ᶈ ᾇỵц +ỵȲ

ѹ Ѭȷ + ỵ 10еѐȲפ⁴ּ Ȳ ∟ẓ

ἤȷᴊᴥ+ỵ 10еѐȲỵפ⁴ּ Ȳ Ɫ ᴟМ

ṳᵶю ᾇ Ḋ Ȳ ᶈ Ӱᴊ +ỵȴӐ ᶙ

ỵї П Ɫ1.9~49kgf/cm2Ȳפּ⇔ ἤ Ɫ

113~2,907kgf/cm2Ȳ ӱ ᴯ ỵ ỵȴ 

ᵿỵ Ѭἤ иȲ ֮ϡׄװԓ ᴷ ᵫ╓ҏ

Ӑ ֵⱢ+ỵᶈᾇỵ Ѭ⇔ Пỵ Ȳ ᴷּפὑ

10-3~10-5cm/secȲ ὑᵅ ꜙᴟЛ ᾭ ȴ 

(2)  ϡѬ  

ὑ ◕Б ֵП ᵾ ┤ȳ֮

ȳц Ȳѿϯ ὨȲכ▲ ϡѬ П

ᵿ֮ ᾓȴ 

ӐЄ ṳ Ὑ Є₤ ȲẔМҿ֯׀

Пỵἤѿ+ᾇỵФ цᴊᴥᾇỵⱢѻᶈϚ ᵶ

ӰП⁴ +ỵȷҢ Ὼ֮ῶ Пỵἤѿ

ᴥ +ỵⱢѻȲϯѠⱢἉ ᵶ ӰП +ỵȲḆϯѠ

Ɫᾇỵȴὑ⁴ +ỵἉ ἬᶈП ỵ 0.3ᴟ5֯פּ⇔⁴

еѐП ȴ ᵿ Ὠכ ӱӐ ỵ ПRQD Єὑ70ȷ

ỵ Ѭ ὑ0~15еѐⱢ56 Lugeon ЄȷẔ иֽ

ҿ Ѭ Њὑ7 LugeonȳҢ Њὑ5 LugeonȴױҵȲ
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ᵿ Ὠ ӱȲỵ ᾌ Њὑ2,000m/secȲ ӱỵ

⇔Ɫ ȴ֮ иȲỵ ṛ֣Ϛ Ȳ

ⱢN45ïE/30ïSȷפּ иȲҢỴ ṓϡ N12ïW/45

ïW цN23ïE/52ïEȲ ѹἋᴼἤ ( ᵿӂ ֮

ֽ 2-11ἬӱȲ ᵿ ֮ ֽ 2-12Ἤӱ)ȴ 

┤ ◕֮ נּ Ȳ ӱỵἤиӁЄ

ȴ֝ד◕ ї ὑ ┤ Мҏ ϚᴟẒ ӦᾇỵἬ

ᶮכП Ẕиᵉ ֯ҿỴ 106еѐᴟҢỴ

99еѐП Ȳ⁴⇔ּ30פᴟ50еиȲ…ᾘᾇỵ +ỵПꜜ

ṎȲ ȴױҵȲ ┤ Ὠ ӱȲ

Ὠֵ Мὑỵ ϱȲẔװⱢ Ȳᴟὑỵ в⁄ю

צ П Ȳ ӱ П Ѭ⇔ цỵ ӐṝП

Ѭ⇔ⱢЄȴ 

 

 
ẃ :Ḃᴞɦ ЍѬ ׄԓ ᴷЏᵂ ᵫɧȲ Џ ȲӖ  ד77

2-9 ϚѬ ᵿӂ ֮  
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ẃ :Ḃᴞɦ ЍѬ ׄԓ ᴷЏᵂ ᵫɧȲ Џ ȲӖ  ד77

2-10 ϚѬ ᵿ ֮  

 

 
ẃ : Ѝ ϡѬ Ѭ›ׄԓ Ȳ Ѭᵓ Җ Ѭ ᶝȲӖ  ד96

2-11 ϡѬ ӂ ֮  
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ẃ : Ѝ ϡѬ Ѭ›ׄԓ Ȳ Ѭᵓ Җ Ѭ ᶝȲӖ  ד96

2-12 ϡѬ ֮  

 

5ȳ ϮѬ ᵿ֮  

(1)  ᵿ֮ ᾓ 

Ӑ П ϮѬ ⱢӖ ד80~75 ϡѬ

П ᵿПϚ( Ѝ2-1Ѭ Ȳ ᵿӂ ֮ ֽ 2-13ȳ Ѭ

ӂ ֮ ֽ 2-14)ȴ ᵿӼ ὑᵅ Ѻ ֮ Ȳ

֮ᶮ Ԇ ếᵀ ᵧ ȴӐ ѻ ҏ ỵ Ɫ

◕Ȳỵἤѿ⁴ +ỵȳᾇ +ỵȳᾇỵⱢѻȲ

ҿҢ +ỵ иắ оᵧ ᴥȲ+ỵ ȴ

ỵ ᴯ ⱢN44ïE/30ïSEȴ ᵿᴯὑⅎ Ȳϭ

Є ỵ ṛ֣Ϛ ѹ֣ϱ ȲⱢ ỆцѬ

ἤṾ ȴ 
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ẃ : ᴎ Ѝ ϡѬ ῴḔ ֮ῶ֮ ▲ ᵫȲү ѬᵓᶝȲӖע  ד80

2-13 ϮѬ ( ϡПϚ Ѭ ) ᵿӂ ֮  
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ẃ ȸ ᴎ Ѝ ϡѬ ῴḔ ֮ῶ֮ ▲ ᵫȲү ѬᵓᶝȲӖע  ד80

2-14 ϮѬ ( ϡПϚ) Ѭ ӂ ֮  

(2)  ᵿЏ ֮  

ᴕӖ ᴟӖד76 Ȳ֥⇔ד80 16э Ὼ ᵿП֮

( ῶ2-4ȳ 2-15)Ȳ ӱ ᵿ Ὼ֮ῶ (ῶ

Ё 1ᴟ2.6еѐ⁴ȷῶЁפּ⇔⁴( ϯԆ ᴥ оỵ Ȳ

оỵ ⇔Ҡ 17.9еѐȷỵ Пỵἤѻ Ɫ+ỵȲ

ᵧ ᴟ Ȳ פ⁴ּ еѐᴟ20~30еѐ Ȳ Ȳ

ᵶ ᾬ цṙ оӰȷᾇỵᵧ ᴊᴥȲ⁴⇔ּ10פᴟ30е

иȲ ṓ1ᴟ2еѐ⁴ȴ 

ỵ ϩ иȲ+ỵПᶼ  129.57~5.7פּ⇔

kgf/cm2ȷ ἤ (E50t)Ɫ7,182 kgf/cm2ȷϮ П׆

ϩ (Cp)Ɫ 8.06 kgf/cm2ȴ +ỵПᶼ פּ⇔

11.63~95.66 kgf/cm2ȷ ἤ (E50t)Ɫ8,930 kgf/cm2ȷ

Ϯ П׆ ϩ(Cp)Ɫ7.87 kgf/cm2ȴ ᴖṕȲ
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ᵿ+ỵ ꜙ - ỵȳ ᶮἤЄȲѹᶼ ⇔ᵅȴ ᵿỵӰ

Ѭἤ иȲ Ὼ֮ῶ ЄҵȲЄֵⱢЊ 20 LugeonȲ

Ѭ… Ɫ7.0x10-6~4.1x10-4 cm/sec(ῶ2-5)Ȳ

ӱӐ ỵ Ѭἤὑּ20פеѐѿϯ ЊȲἏϯצ

юП Ȳ ד ϚѬ Ѭ… דcm/sec 10-5פּ

Ȳ ӱ Ϯ ( Ϛȳ ϡПϚ(Ӑ ϮѬ )ȳ ϡП

ϡ)ỵ Ѭἤ  ᴿȴד

ῶ2-4 ϮѬ › эц֮  

э  ᴯ  
(m) 

⇔

(m) 

֮ϯѬ

ᴯ(m) 
֮  

76-DH-1  141.7 35 - 

ῶЁ ⁴ 2.8mȷ2.8~28.7mⱢ ᴥ +ỵ ᾇ
+ỵФ Ȳ ᶈᴊᴥᾇ +ỵȲỵ о Ệ ȷ
28.7~30.35mⱢ ᴊᴥᾇỵȷ30.35~32.4mⱢᴊᴥᾇ
+ỵȷ32.4~35.0mⱢᴊᴥ +ỵȲỆ ȴ 

76-DH-2 ᵿϱ  153.61 35 - 

ῶЁ ⁴ 4.0mȷ4.0~11.1mⱢ о ᴥ +ỵ ᾇ
+ỵФ Ȳỵ Ệ ȷ11.1~13.9mⱢᴊᴥ

ᾇỵȷ13.9~27.25mⱢ ᴥᾇ +ỵ +ỵФ
Ȳỵ о Ệ Ȳ ȲRQD ᵅȷ

27.25~35.0mⱢᴊᴥᾇ +ỵ +ỵФ Ȳ
ᶈᴊᴥᾇỵἨ ᴥ +ỵȲỵ ȴ 

77-DH-3 ҿ  131.806 50 38.40 

ῶЁ ⁴ 0.5mȷ0.5~10.2mⱢ о ᴟМ +ỵȲỵ
ѹ ȷ10.2~11.8mⱢ о ᴟ Ӱ +

ỵȷ11.8~15.8mⱢᾇỵᴟᾇ +ỵȲ ȷ
15.8~19.3mⱢ оМ +ỵȲỵ ѹ ȷ
19.3~22.3mⱢᾇỵȲ Ệ ṏֻȷ22.3~31.3mⱢ
оМ +ỵȲỵ ȷ31.3~37.6mⱢᾇỵȲỵ
ỵї ȷ37.6~46.0mⱢ о ᴟМ +ỵȲỵ
ȷ46.0~50.0mⱢᾇỵȲ ṏֻȴ 

77-DH-4 ᵿϱ  81.668 35 1.20 

ῶЁ ⁴ 1.1mȷ1.1~2.4mⱢ оᾇỵȷ2.4~6.4mⱢ
Мᴟ +ỵȷ6.4~10.6mⱢᾇỵȲỵ Ệ Ữ
Ҡȷ10.6~20.5mⱢ ᴟМ +ỵȲ20.5~26.5mⱢ
ᾇỵᴟ +ỵȲ ỵ Ệ ỮҠ и ȷ
26.5~29.6mⱢ +ỵȷ29.6~35.0mⱢ+ỵᾇ
ỵФ Ȳ ᶈᾇ +ỵȲ Ệ ỮҠȴ 

77-DH-5 Ң  155.224 50 39.48 

ῶЁ ⁴ 1.3mȷ1.3~7.8mⱢ оМ +ỵȷ
7.8~12.3mⱢᾇỵȷ12.3~22.0mⱢ о ᴟМ +ỵȲ
ỵ Ệ ȷ22.0~50.0mⱢ ᴟМ о+ỵ
ᾇỵФ Ȳ+ỵ иỆ ȲᾇỵỆ ỮҠȴ 

80-DH-1 Ѭ ϤЀ 91.4 30 ☼ 
ῶЁ ⁴ 2.6mȷ2.6m~17.9mⱢ ᴥ о +ỵȲ
ֵ ȷ17.9~30mⱢ‌ᴊᴥ ᴟМ +ỵȲ
иᶈ ᾇỵȲֵ +ỵ ȴ 

80-DH-2 Ѭ ϤЀ 86.4 30 ☼ 
ῶЁ ⁴ 1.0mȷ1~6.2mⱢ ᴥ о +ỵȲ

ȷ6.2m~30mⱢ ᴟ +ỵȲẔМ 11.7m~13m
Ɫ +ỵᶈ ᾇỵȲ+ỵ ȴ 

80-DH-3 Ѭ ϤЀ 81.9 25 ☼ 
ῶЁ ⁴ 1.7mȷ1.7m~25mⱢ ᴟ +ỵȲ Ԍᶈ
10cm~30cmᾇỵȲֵ +ỵ ȴ 

80-DH-4  150.5 60 50.5 
ῶЁ ⁴ 2.0mȷ2m~60mⱢ ᴥ ᴟМ +ỵȲẔ
М 29.7m~31.9mȲ35.4m~38.2mȲ47.2m~55.2mⱢᴊ
ᴥ +ỵȴ 

80-DH-5 ᵿϱ  106.3 50 19.2 

ῶЁ ⁴ 1.0mȷ1m~8.0mⱢ ᴥ о +ỵȲ
ȷ8.0~50mⱢ ᴥᴟᴊᴥ ᴟ +ỵȲ

ẔМ 14.35m~15.4mⱢᴊᴥ +ỵȲ23.4m~24.6mⱢ
ᴊᴥᾇỵȲ+ỵ ȴ 

80-DH-6  87.2 50 6.6 
ῶЁ ⁴ 1.6mȷ1.6m~9.0mⱢᴊᴥᾇ +ỵȲ и
оכ ᴥȲ+ỵ ȷ9.0~50mⱢ ᴟМ +
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э  ᴯ  
(m) 

⇔

(m) 

֮ϯѬ

ᴯ(m) 
֮  

ỵȲẔМ 12m~17.03mȳ43m~50mⱢ +ỵᶈ +
ỵȲ20.01~22.4mⱢᴊᴥ +ỵȲֵ +ỵ ȴ 

80-DH-7  131.4 50 37.8 

ᴟ 50m ֪ỵї қᴰ ᾎἸҏȲ֪ױỵї
ậᴟ 47mȲῶЁ Ɫ 1.5mȷ1.5m~6.8mⱢ ᴥ
ᴟ +ỵȲ ȷ6.8~11.55mⱢ‌ᴊᴥᾇ +
ỵȷ11.55~47mⱢ ᴟМ +ỵȲẔМ 37.5m~40.7m
Ɫᾇỵᶈ +ỵȴ 

80-DH-8 ᵿϱ  143.5 60 48.05 
ῶЁ ⁴ 1.0mȷ1.0m~60mЄ иⱢ ᴥ о ᴟ
+ỵȲҠṓЊ ȲẔМ 23.8m~26.9mȳ29.1m~40m

Ɫ +ỵᶈᾇỵȲ46m~60mⱢ +ỵᶈᾇỵȴ 

80-DH-9 ҿ Ѝ  152.8 60 40.9 

ῶЁ ⁴ 1.0mȷ1m~60mЄ иⱢ ᴥ о ᴟ
+ỵȲ иᵶЊ ӰȲṙ оӰȴẔМ

2.7m~6.0mȲ16m~20.9mⱢ +ỵȲ13.3~16.0mⱢ+
ᾇỵФ Ȳ +ỵ ȴ 

80-DH-

10 
ᵿϯ  75.8 30 ☼ 

ῶЁ ⁴ 0.8mȷ0.8m~18.2mⱢ +ỵᶈᾇỵȲ
18.2m~27mⱢ ᴟ +ỵȲ ȴ28.7m~30m
Ɫ +ỵȲẔМ 28.7~29.7mⱢᾇỵȲᶝ ȴ 

80-DH-

11 
ᵿϯ  82.1 30 5.05 

ῶЁ ⁴ 1.8mȷ1.8m~26.7mⱢ ᴟ +ỵȲᶝ
ᵶЊ ӰȲ+ỵ Ȳ26.7m~28.0Ɫ+ᾇỵ ȴ 

ẃ ȸ1.ϝϫгד⇔ › ц Ѝ Ѭ Ѭ ῴḔ ▲ ᵫ(  )Ȳү ѬᵓᶝȲӖע  ȴד76

         2.› ц Ѝ Ѭ Ѭ ῴḔ ▲ ᵫ(75-77)ד⇔Џᵂ ᵫȲү ѬᵓᶝȲӖע 77

 ȴד

         3.ᴎ Ѝ ϡѬ ῴḔ -֮ ᵫȲү ѬᵓᶝȲӖע  ȴד80

 

 
ẃ ȸ1.› ц Ѝ Ѭ Ѭ ῴḔ ▲ ᵫ(75-77)ד⇔Џᵂ ᵫȲү ѬᵓᶝȲӖע 77

 ȴד

         2.ᴎ Ѝ ϡѬ ῴḔ -֮ ᵫȲү ѬᵓᶝȲӖע  ȴד80

2-15 ϮѬ צ╠ эӂ иӁ   
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ῶ2-5 ϮѬ ( ϡПϚ Ѭ )֢ э ⇔(Lugeon) ῶ 

э  Ѭ ⇔(M) Ѭ⇔(Lu)  э  Ѭ ⇔(M) Ѭ⇔(Lu)  

DH-3 

7.03~13.13 Є 

⇔ד77

э 

DH-6 

8.10~13.10 7.73 

⇔ד80

э 

13.13~19.38 19.0 13.10~18.10 14.85 

18.98~25.08 17.0 18.10~23.10 6.33 

25.08~31.18 16.8 23.10~30.60 13.97 

31.18~37.28 12.5 45.00~50.00 6.41 

37.28~43.38 11.0 

DH-7 

10.10~16.10 40.92 

⇔ד80

э 

43.38~50.00 5.6 16.10~22.10 29.37 

DH-4 

4.65~10.75 13.9 

⇔ד77

э 

22.10~28.10 22.29 

10.75~16.85 15.5 28.10~34.10 12.80 

16.85~22.95 12.7 34.10~41.10 0.70 

22.95~29.05 10.8 

DH-8 

8.00~14.60 --- 

⇔ד80

э 

28.90~35.00 3.37 14.60~20.80 --- 

DH-5 

9.50~16.85 Є 

⇔ד77

э 

20.00~26.80 --- 

16.85~22.95 16.0 26.80~32.40 14.93 

22.95~29.05 3.3 38.00~44.20 1.37 

29.05~35.15 6.7 44.00~49.10 1.61 

35.15~41.25 0.7 

DH-9 

15.00~20.95 15.92 

⇔ד80

э 

41.25~50.00 0.07 20.65~26.60 4.78 

DH-3 

10.10~15.10 3.66 
⇔ד80

э 

25.85~31.90 1.98 

15.10~20.10 5.60 31.00~37.00 2.34 

20.10~25.00 6.65 36.80~41.42 26.58 

DH-4 

15.00~20.80 22.18 

⇔ד80

э 

DH-10 

5.00~10.00 3.68 
⇔ד80

э 

20.80~26.50 --- 15.00~20.00 1.39 

26.50~30.80 --- 20.00~25.00 1.49 

30.80~36.50 5.83 25.00~30.00 3.75 

36.20~42.10 --- 

DH-11 

10.10~15.10 10.43 
⇔ד80

э 
42.00~47.70 --- 15.10~20.10 12.82 

47.70~52.80 0.28 20.10~25.10 12.93 

DH-5 

10.10~15.10 1.47 

⇔ד80

э 

    

15.10~20.10 1.61     

20.10~25.10 4.60     

25.10~29.70 1.66     

29.70~35.60 2.62     

35.60~41.60 6.57     

41.60~47.60 5.52     

ẃ : ᴎ Ѝ ϡѬ ῴḔ ֮ῶ֮ ▲ ᵫȲү ѬᵓᶝȲӖע  ד80

6ȳ╠צіѬ ֮  

ϡѬ іѬЏ Ɫ ϡѬ Џ ϯПіѬЏ

ȲіѬЏ ԚҔᵶϚ ᴟҳ 4 Ȳ֢ Џ ֮

ֽ 2-16~ 2-24Ȳ ᵫἬ ֢ П֮ ᾭᾓ

ц ┤∟Ἤ П ֮ ṶԈṼᶧ Ὑֽϯȴ 

(1)  Ϛ  

Ϛ ԓ ѻ Ӧϱ ѷПầ Ἤ ȲὑҖכ

זּ Єӂ֮ ȲẔϯ ҏ ỵ ӦḆ ѷП

◕ ȴầכ ỵἤѿ ᴊᴥᴟ‌ᴊᴥȳМᴟ Пᾇ
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+ỵⱢѻȲᶈצ +ỵȳᾇỵц+ỵ ᾇỵФ Ȳ

Ȳ Ϛ ֯פ⁴ּ еиᴟ2еѐП ȴ ◕ỵ

ἤѻ Ɫ⁴ +ỵц+ỵ ᾇỵПФ Ȳ ầ Пỵἤ

Є ᴿȲד Ẕ ḆⱢ ȴ 

Єӂ֮ ⱢϚ֣ὧ⁮ П Ṕ⇔ Ȳϱ Ɫ

ầ Ȳϯ Ɫ ◕ȴӦ ◕ П

Ὠ ӱȲӐ ῺᴫҖ ҏЀ Ɏṭ 3k+390ɏצὙ

ᵅ Ȳ ᵒשׁ ⱢЄӂ֮ ȲҫӦ эBH-23Пỵї

ӱ П ╗Ҕכ Ṕ ȳ ᾇц Ȳ

15еѐȲפּ⇔ פּ⁄ 200еѐȴ ┤ ὑṭ

3k+390 Ὼҏ ᴊᴥ ᾭ+ỵȲỵ Ȳ ЛὙ Ȳ

ЛṾȲᶝ ѬȲ ╔ὔᶀ Ȳᵀ Ὑ П

ỵ цᴴ П Ṕ Ἠ ᾇ ȴӦὑ Ẓ ֮

ỵἤדῺȲ ЛὙ Ȳ ᶝ ҏ ꜙЊȳ⁴⇔ꜙ

ȳἋᴼצ П Ȳӑ Ὑ П ᾇȳ Ṕ

Ἠ Ἠ Ȳ╝ ◕ ┤֮ ᾭ

ᾓ ᴷ῏ⱢṾȴ ◕ ӣ ᵺ ֮ ѠᾎϡПќ

ѠהȲḕ  ⇔Ɫ1еѐȲ ╟Џӑ כ Є

ȴ 

ҫ ┤֮ Ȳὑṭ 3k+461̡ 3k+463

П⁴ ᾭ+ỵвҏ Ϛ⁴ּ30פеиП Ȳᴯ Ɫפּ

N55°E/55°SȲ ┤ צ Ѭ ȷὑṭ 3k+492 Ὼ

ҏ Ϛ⁴ּ2.5פеѐП+ᾇỵФ ⱢẒ ФדӂᴩПЊ

Ἤ йȲᴯ ⱢN55°E/55°SȲפּ 1.5еѐȲפּ

ᾇП⁴⇔ 1ᴟ2еиȲ ┤ ᶝ юצ ѬȲѿϱẒ

Пᴯ Єӂ֮ Є ӂᴩȲᴖẔ ᵫἬ

ӱ ᴯ ד ᵒש70еѐц100еѐȲׁפּ Єӂ֮

◕ ȴ 

Ӑ ṭ 1k+987ҿҢⱢפּ ᵾ￼ ᴯ
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Ȳ ￼ ⱢϚЛ Ȳ Є ὧҖ̅ᴫ⁮ṛ֣כ

ѹ ֣ὧҖ ḥȲ ӻṔּ50פ⇔ȴ￼ цẒ

ᶁӦầ Ȳϯכ ◕ПᴫҖ Ȳ Ṕּ50פᴟ70⇔Ȳ

ϱ ◕Пὧ⁮ Ȳ Ṕּ20פᴟ40⇔Ȳ֮ ᶝ צ

ȴ ┤֮ ӱȲὑ￼  Ὼҏ

Пỵ Ɫ⁴ ᾭ+ỵȲ Ὑ Ȳ ┤ Ɫ Ȳ

̦ ќ Ȳḕה₤ 1.5еѐȲ ╟Џӑ כ

Є ȴ 

Ӑ П ◕иᵉὑҏЀ◕ṭ 3k+225ʲ

3k+301 זּ П ◕ȲṼ еҨׁשᵒ ֯ђѩ

Ẋц вѬ ꜙЄȲ Ѝ Ḥ Ȳ

∟ ῀ ⁴⇔Ɫ1ᴟ10еѐȲⱢ ᵍ ┤

╔ἼᶀȲ כ Ѭ Ϥ ᴖ ׄԓȲ╝Ṽ

ᵺ ֮ П Ѡה╟ЏȲᴖ Ɫ12еѐ

 П Ȳ֪ ⁴⇔ ȲḂⱢ╟ᵂ6еѐ  Ȳḕװ

┤4еѐᴖ2צеѐП ȴҫὑṭ 3k+232̡

3k+304 ᵺ ֮ Џᾎ╟ЏҵȲṳὑ֮ῶ

ѿѬᾇҒ+ЁἯ֥ц֫ ᴟ ⁴⇔ 2еѐѿϱȴᴟὑ

ṭ 3k+301̡ 3k+305 Ɫ П ┤◕Ȳ Ϛ Пṭ

Ɫ3k+301̡ 3k+297Ȳ ∟Ϛ 3k+229̡ 3k+225Ȳ

 ⇔Ɫ76еѐȲԚ19 Ȳװ ┤◕⁄Ɫ29  ȴװ

Ӑ ╟Џ Ԋ╔ ᴯֵצ Ѭ Ȳὔṿỵ

ᾚѬ оȲ╟Џ ᴯᵛ Ԋ╔ о ⇔ ╟ᵂ

ЁȲẔ⁴⇔Ӧ ḖП10еи ҒⱢ20еиȲצ ᵍ

Ԋ╔ оᴖ ᵅẔќ Ὠȴ 

Ӑ ὑ╟ЏМԚ 29 ȲẔМϤЀ◕

12 ȲҔ╗5 ᵶᴼ Пѻ Ɏ₤הBɏȷҏЀ

◕ 17 ȲӼҔᵶ5 ѻ ȴḕϚ П

50ᴟ80еѐȲ֢פּ Ὠ ӱᶁ ὑ ứᾭ ȴ  
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(2)  ϡ  

ϡ ЮὑЄӂ֮ ᴎὧ֣ ( )П Ȳ

ԓ ҏ ֮ Ҡ иⱢẒ◕ȲᴞϤЀᴟṭ 4k+280П

Ӧ ◕Ἤ ȲẔỵἤѿ‌ᴊᴥȳכ ᴟ П

⁴ +ỵᶈᾇỵⱢѻȲ о∟ᵧ ᴥȲỵ Ȳ Ϛ

1ᴟ5еѐȲᾇỵפ⁴ּ Ϛ 5ᴟ20еиȷṭפ⁴ּ 4k+280

ᴟ ҏЀ⁄Ӧ  ◕Ἤ ╗ȲẔỵἤҔכ

П ᴟ +ỵȳ +ỵȳᾇỵцẔФ ȴᴖ

◕  ◕ПỵἤדῺȲѻ ᵑ֯ὑ  ◕ ᶈצ

ӰȲ Ӱ᾿ ᴞ еиᴟϡȳϮϫеиЛ ȴӦὑḆ ѷ

П ὑ҅ד П֮ Ȳ֪ױ ꜙⱢ Ȳ Ѭ

ὔ оȲṼ ỵӰ ɎISRMɏПи ὑ ᴟꜙ

ỵӰȴ 

Ӑ ϤЀ◕ ῺЄӂ֮ ȲҏЀ◕⁄Ὼᴎὧ֣

( )Ȳắױϡ ֮ П Ȳ ԓ זּ

ϚṆԝП ȴẔװȲӐ П֮ϯѬᴯиᵉϚ ᶁ

ȲṼ ◕ПѬӂ эBH-9ὑ ᶙכ∟═ ֮צ

ϯѬ☼ҏП ӱȲӐ ҏЀ◕П֮ϯѬ ד

ḝȲҫӦ╟Џ П ҉ ὨӼ ӱȲὑṭ 4k+275

ʲ375 П֮ϯѬᴯּפиᵉὑ֮ῶ ῺȲᴖὑṭ 4k+145

ʲ230 П֮ϯѬᴯ ֮ῶ ֯5 еѐ вȴ ֥

┤ Ὠ ӱȲӐ ᾘ ֵצ ◕ỵ ᵧ ц

Ȳᴖ и ◕ Ɫ Ȳѹ ԓ צֵ

Ѭ Ȳѿϱ ֵЛᵓ֪ ὑ ╟ЏцׄứἤꞋ

כ Є ȴṼ Ӑ Џ ᵫ ῀Ȳὑ╟Џ Ԛ

Ӣ9 װ ЄἼᶀṶ╝ȲҔ╗ṭ 3k+776.7̡ 783.9ȳ4k+135

 Ὼȳ4k+080̡ 4k+095ȳ4k+675̡ 4k+685 ц4k+734~746

5 ◕Ȳᴖ∟Ϯ῏ПἼᶀ ḆἋᴼᴟ֮ῶᴖ כ

Ȳяѿṭ 4k+080~4k+095П ◕ᵛ֪ỵ ᵧ ȳ
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┤ Ѭ ЄцἼᶀ∟ ὨЛṾ ֪ ᴖ Ԓ∟

ӢԚ5װḳ ȴױ Ṷ╝ ╟Џ ᴯ ӣ Њ ȳỆ

ȳ ќ ȳ֮ῶ Ḃṏ ЏᾎСѿ ∟И ὑ

ứȴ 

(3)  Ϯ  

Ϯ ԓ …ӦḆ ѷП  ◕Ἤ ȲẔכ

ỵἤѿ ПМᴟ +ỵȳ +ỵȳᾇỵцẔ

Ф ⱢѻȲᶝ ᶈ 0.5ᴟ3еиПЊפּ ӰȲ ᴯ

ⱢּפN36°E/18°EȲ ӻȲ֣ϱ ȴ 

Ӑ ϤЀ◕ Ὼᴎὧ֣ ȲṼ ┤ Ὠ

ӱẔ ╟Џӑ כ Є ȴᴖӐ ֵצ ◕

ὑ ◕ȲẔМ ⁴⇔Њὑ10еѐП ◕Ҕ╗ϤЀ◕

ṭ 5k+346.84̡ 5k+372ȳ 5k+502̡ 5k+531ȳ5k+931̡

5k+978цҏЀ◕ 6k+012.8̡ 6k+005ȲẔМ 5k+502ʲ

5k+531 П ◕ I ќ ҵȲẔ ᶁ ᵺ ֮ ќ

Ѡה╟Џȴ 

(4)  ҳ  

ҳ ⁴⇔Њὑ 10еѐП ◕ᴯὑṭ

6k+153̡ 6k+175 Ȳὑ ┤∟ Ὑ Ѭ Ȳ

ӣ ц ᵺ ֮ ќ Ѡה╟Џȴҫὑ ҏЀ ♂

Ѐṭ 6k+902.7̡ 6k+880.7 ֪ ϚЍ ȲῶЁ Ḥẚ

֮ᶮḂ Ȳ כ ϱѠ ⁴⇔ЛṜȲḂ Ὑ┤

Ѡה╟ЏȲṳὑṭ 6k+880.7̡ 6k+887.7 ╟ᵂ ȴ 

Ӑ צ и ◕Пỵ ЛṏἨὔᾚѬ оȲ╟

Џ ᴯṼ ┤∟П֮ ᾭᾓᴖ ӣ Пќ ѠהȲ

Ҕ╗ȸ 

A. ϤЀ ♂ЀП Ё Ɫ+ Ȳ ἤцᴞӴἤᶁЛṾȲ ӣ

֮ Ḃṏ Ѡהѿ ứ♂Ѐ ȴ 
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B. ṭ 6k+175̡ 6k+211ȳ6k+375̡ 6k+449ȳ6k+728̡ 6k+768

Ϯ ◕ҏ ѹ ѬП Ӱ Ȳ ӣ ᵺ ֮

ќ Ѡהȴ 

C. ṭ 6k+455̡ 6k+494 ὑ ╔ҏ ᵶ֮ϯѬП + Ȳ

כ ἼᶀȲ ӣ ᵺ ֮ ќ Ѡהȴ 

іѬЏ Пҳ ᴖṕȲ ┤∟Ἤ П֮ ᾭ

ᾓ ᵫἬ ֮ ԈЄ ד ȲẔМϚ цϡ ֪

ᴯὑ ц иᵉ Ɫ П ┤ М

֕П֮ ᾭᾓȲᴖҳ ᶁצ и ◕ Ȳ

ӣ П ᵺ ֮ ќ ṳὑ и ֮֕ ◕ ᴩỆ

ц֮ ḂṏЏ ∟ȲṼ Ὠ ӱẔᶁБ ứ

ᾭ ȴ Ӑ ֮ ▲֢ БᶙכП שׂ Ȳӑ Ὑ

Ἠ Ȳ֯׀ ӱױҳ ᶁ Ὑ ᶮ ȴ 

 

 
Ḃᴞȸɦ Ѝ ϡѬ Ѭ›ׄԓ ֥ ᵫɧȲ Ѭᵓ Җ Ѭ ᶝȲӖ ד96 12

ѣȴ 

2-16 Ϛ Џ ֮ (1) 
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Ḃᴞȸɦ Ѝ ϡѬ Ѭ›ׄԓ ֥ ᵫɧȲ Ѭᵓ Җ Ѭ ᶝȲӖ ד96 12

ѣȴ 

2-17 Ϛ Џ ֮ (2) 

Ḃᴞȸɦ Ѝ ϡѬ Ѭ›ׄԓ ֥ ᵫɧȲ Ѭᵓ Җ Ѭ ᶝȲӖ ד96 12

ѣȴ 

2-18 Ϛ Џ ֮ (3) 




































































































































































































































































































































































































































































































































































































































































































































































































































































































