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ФкϽжЭ

ϹϱЍрІˢṪ●˴︠ ΰΪˣ 10min

ˮ ˯χᵔ ρ ├ˢṪ●ΰΪˣ 40min

ὓ▄ ᵔ ˢ︠ ΰΪˣ 15min

Ṝ ᵔ ˢ︠ ΰΪˣ 25min
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ϹϱЍрІ
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NPO ẸχṪ יּ Ɫᶊ

̔ ⁯π 6000 ϤχⱢᶊּי. 
̔ τḩϩϥṪ χיּ Ɫᶊʽ 
̔︠ Ṫ●›ᶊּיτψ ל ●χ ᾓⱢᶊΥ ΠϣϦϥʽ
̔Ɫᶊ

Ɫ ᶊ Ộ

Ṫ●ˢ ₰ˣ
₰χם

Ⱨβ ₰ʺᾝ ₰ʺ ᵔ

︠ Ṫ●ˢ ₰ˣ
₰χ ẉό יּ

ṁβ ▫ χ

Ṫ●ˢ ὓ☼Ῥˣ
ếῬⱧχם

ᵝ ὓʺ☼ῬḚ ʺ Ḛל

︠ Ṫ●ˢ ὓ☼Ῥˣ
ếῬⱧχ ẉό יּ

ᵝ ὓχ ʺῬⱧḁ ԏ ΰχ
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Ṫ יּ Ɫᶊ♯ᾓ Ῥ☼ם

̔ ᾓ ₅ ʿ2025 8Ὦ1 ˢỲˣ

̔♯   ᾓ ʿ2025 9Ὦ28 ˢ ˣ

̔♯  ᾓ  ᵓ  ʿ ⁯8 Ỹ9ᵓ
╘ ʼ ʼ Ằˢ2ᵓ ˣʼӠ ≤ʼ
ᾥᴒʼ ∫ʼ ᴎ╦ʼ ᴎ

̔›  ᶊ    ʿ2025 11Ὦ / το
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Ṫ יּ Ɫᶊ♯ᾓ ♯ᾓᴬ

/

Å75

Å 30 30

/

Å90

Å30

Å 23 23
2

400 5
β 2

6



Ṫ יּ Ɫᶊ♯ᾓ ᾓּי ρטϓⱢᶊּי χ ӱ
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Ṫ יּ Ɫᶊ♯ᾓ ›ᶊ χ ӱ

8



Ṫ יּ Ɫᶊ♯ᾓ ỡ χ ӱ
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Ṫ יּ Ɫᶊ♯ᾓ ›ᶊ χ ӱ
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Ṫ יּ Ɫᶊ♯ᾓ ︠ χ ϤτνΜο
›ᶊжϱр19

›ᶊжϱр19 ˜ ˜ ˜ 31ˢ16.9̋ˣ
Ṝ 2 ˜ ˜ ˜  9

›ᶊּ22 ˜ ˜ ˜יˢ12.0̋ˣ

ỡ 14.1
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ˮ ˯χᵔ ρ ├ˢṪ●ΰΪˣ 

12



2025 HP

 ʹʹ‮ ʹ ʹχʹ ʹ

1 Ἱʾ ל χ ʺ )ᶘל ) ῎

2 Ἱʾ ל ἱּהʺ ʺ╣ᶑ ʺ ῇ

3 ל ΰϣβʺϘή ʺ⁷ϖΨʺк˔Э

4 ל CBR♯ᾓʺ ♯ᾓʺӊ ♯ᾓʺḯ ♯ᾓ

5 ל χ  ʺḯ ʺḧ דʺ ʺ

6 χׁ ᴟ DcyʺPLʺFLʺH1

7 ᴞ ἱּהᶑʺ ᴞʺԁ ᴞʺ › ᴞ

8 ʺ ḧד ʺ ʾ ẅʺẛᴱ

9 Ω ḯ ʺ Φỡΰῡήʺ ᾧϛʺӗ ṍḧ

10 ὺ ṁ ρῬ⌠ ʺӗ ὓ▄ʺ ΦῩʺἋ ϙ

11 ỘʾЀрϼз˔Еṁ Ộχ Ӥ

12 Ⱨ ₰ Ⱶ Ἱ ʺᶨ ʺ Ὧ ʺМЃ˔ЖЫАФ

13 Ⱨ ₰ ᶆ ῬⱧ χ ₰ʾᶎ Ⱨ‮

14 SWS♯ᾓ кАЖ ήʺ ᴣʺṜ

15 SWS♯ᾓ χṛ

16 ᶆ ₰ ᶆ Ѐ˔рḤ ♯ᾓ

17 ЂрФзрϽ УкАϼЂрФзрϽʺᾧ СІЕр꜠ʺМрЖϷ˔ϹЩ˔зрϽʺSWS♯ᾓῩ

18 ♯ᾓὫᴮρ―╔ ⁯ῖ ⁮ꜘ 1113‹ 2χṜ

19 ếῬ χ ẠὓᵊʺṌ ʺ Ṑל ʺ ᴟ∞

20 ᵠ ☼Ῥ ʺᾝ ע ếή ʺự ֲốʺТϴЛ˔иТЌйϱр ׁ

21 ᵠ ᴞ χ ӊʺОрЎрϽ ᵗʺẨ ◦ⱱ ʺ ὓṁ ế

22 ᵠ ◦ⱱ ὓ▄Ⱳχ ᴣ

23 ᵠ ʺἕ⌡ ʺ ʺ ♁

24 ῢἺ‫Ḛ Ḛ Еиϼʺ◦ⱱ ʺ ʺ

25 ῢἺ‫Ḛ ῟ ʺṁ ế ʺ⇔ ʺ ḧᶖ

26 ῢἺṌ Ѐрϼз˔ЕОϱи ʺἹ ʺϷ˔Ϲ˔ἕ⌡ʺ ὓṁ ế

27 ῢἺṌ Ѐрϼз˔ЕОϱи ∙ ʺӊ ʺΩ ήʺϕηὋ︣

28 ʾӗ ʾ BIMʺSDGsʺCCUSʺDX

29 ʾӗ ʾ ἕ⌡Ṑχӗ ʺΨΜ κṐχӗ

30 ʾӗ ʾ τΣΪϥ ├(ᵠ ӗ ־ ṛ )

 ʹʹ‮ ʹ ʹχʹ ʹ

1 ל ᵤ ʺ ẅʺ ⌠ ʺ ẘ⌠

2 Ἱ ᴱ ʾᵤ χ ἹỸ ρ ΣϢό ל

3 ל χЀрЄІГрЄ˔ᾢᵦ

4 ל ρ₳ל χ

5 χׁ ᴟ ׁ ᴟ ├Ῥρᾖ

6 ὓᵊ ʺ ʾ

7 ∙ ρ ʺ χӗ ṍḧʺL ʾC

8 χ ρӗ

9 ỘʾЀрϼз˔Еṁ ЈЮрЕὉᾧᴟ∙χᾧᴟᾖ

10 Ⱨ ₰ ẛ Ἱ ʺ ʺἋ אּ ʺМЃ˔ЖЫАФχ

11 ᾝ ₰ χ ʾ ʺ ʺ ὺ

12 SWS♯ᾓ ♯ᾓὫᴮχᾋ ʺԅ ꜠ˢN )

13 SWS♯ᾓ SWS♯ᾓχ Ϭ Ξ

14 ᶆ ₰ ∏ᴻ♯ᾓχớᾢ◦ⱱ χẐϛ

15 ♯ᾓὫᴮρ―╔ ͨWS♯ᾓὫᴮχ―╔

16 ếῬ χ ʺᴂ ╩ᶑʺ◦ⱱ χἱּהʺ

17 ᵠ ᴞ ʺᵠ ῡʺ ᵰ ʺᾧᴟ∙χ ᴥ

18 ᵠ ὓṁ ế ʺОрЎрϽʺᴞ τ⌠ βϥ ӊʺע ›ế

19 ᵠ ТϴЛ˔иТЌйϱрʺᵠ χ⅜︡ʺằ♯ χ⌠ ʺӊ ♯ᾓχ ᴣ

20 ᵠ ᵠ χḧᶖʺ◦ⱱ χἱּהʺᵠ ʺ☼Ῥ

21 ᵠ ◦ⱱ ʺ ◦ⱱ ʺ ╗ ʺ ṍẨ ӊ ᴂ

22 ᵠ ὓ ʺІжз˔ ʺᶉ χᶎ ʺ

23 ῢἺ‫Ḛ ∙ ế ʺ ΰϧʺ‫Ḛχ ʺ◦ⱱ

24 ῢἺ‫Ḛ ╗ ʺ τϢϥ ᾚ

25 ῢἺ‫Ḛ κ♁ϛḚ רʺ ʺ

26 ῢἺṌ Ѐрϼз˔ЕОϱи Оϱи ʺ◦ⱱ ʺṐᵣχ ʺ

27 ῢἺṌ Ѐрϼз˔ЕОϱи ὋΧ︣ ᾚʺ⇔ ʺϷ˔Ϲ˔ἕ⌡ʺRCʾPCχӸΜ

28 ʾӗ ʾ зІϼϯЈІЮрЕ

29 ʾӗ ʾ ᾑἸ χ ϛʺ ʺ ᾥ ʺ

30 ʾӗ ʾ ΨΜ Ṑχӗ ☼Ῥˢ ӗ־ṛ ˣ
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2025 HP

 ʹʹ‮ ʹ ʹχʹ ʹ

1 Ἱʾ ל ʺ ʺ₳ẅʺᶣᾰ

2 Ἱʾ ל χἹ ʺᵤ ʺ ⌠ ʺ

3 ל ḯ ʺԁ꞊ӊ ♯ᾓʺӊ ᴞ ρⱲḧʺד

4 ל ʺδϭ Όᶑʺ ӊ ἰ ʺӊ ἰ

5 ל Ṑל χ ρ ʺ ʺế ᾚ

6 χׁ ᴟ χЍϱйϱЌрЄ˔ʺ ῟ᴂ ʺFL ʺ Ῥ

7 ᴞ ӊ ᴞʺ Ⱳ ᴞʺӊ ‭ ᴂ ʺ χ ᴞ ᴣ

8 ꜛ ʺ ʺẛᴱ ʺ Ἱ

9 ‰ḯ χᴲ╦ᵥ ʺ χ ʺל Ṑ ϬḯϚ

10 ₢ Ϧ ήʺ ʺ ỪΤϐϤῡήʺ ∏ᴻ

11 Ⱨ ₰ МЃ˔ЖЫАФʺ Ἱ ʺ Ὧ ʺⱵ Ἱ

12 ᾝ ₰ χ ᴞʺṌ ᴪᴒʺ ʺ

13 SWS♯ᾓ Ḥ ʺкАЖ Ἱʺ  ʺᵕ

14 SWS♯ᾓ χ ᴥρ ᴣ

15 ᶆ ₰ Ḥ ♯ᾓʺN ρcʺѰʺ

16 ЂрФзрϽ ᾧ СІЕр꜠Єрϳ϶˔иЂрФж˔χ ρ ʺSWS♯ᾓῩ

17 ♯ᾓὫᴮρ―╔ χ ᴞ ʺӊ ᴞʺ Ἱʺἱּהᶑ

18 ếῬ χ ‫Ḛχ ʺṌ ὺ ᵔ ῇ ₰ʺ ל₳ ʺ χᵠ

19 ᵠ ТϴЛ˔иТЌйϱрʺ ʺᴞ χẨ ◦ⱱ ʺ ᴟ

20 ᵠ Ẩ ר ◦ⱱ ʺІжз˔ ʾ ʺ☼ῬḚ

21 ῢἺ‫Ḛ Ὃ︣ʺ κ♁ϛḚ ʺ∙ ῝₯

22 ῢἺṌ Ѐрϼз˔ЕОϱи ӊ ʺὋ︣χ ρ ᾚʺϷ˔Ϲἕ⌡ʺ⇔ χ ᾚ

23 ʾӗ ʾ ᶎל ʺ “

24 ὓ▄ ṁ χ◦ⱱ ὓ▄ˢГиБϮ˔ϻχ◦ⱱ ꜠ˣ

25 Ṝ τΣΪϥḾᾑ ρᾝ ₰Ⱳχ ӪⱧ‮

 ʹʹ‮ ʹ ʹχʹ ʹ

1 Ἱʾ ל ḁ ʺ ʺ  ʺN ʺδϭ ếήʺ ᴱṍʺ ẅʺ ◌ṙʺк˔Э

2 Ἱʾ ל ╣ᶑ ʾ ʾῇ ד ʾꜛ

3 ל ⇔ χῬᶘ ʾḯל ʾ׀

4 ל ᴲ╦ᵥל

5 χׁ ᴟ χׁ ᴟ ├Ῥ

6 Ṝ‹Ϭ ϙ︡ϥ

7 ᾧϛ ʺΩ ḯ ʺ ∙ρׁ ᴟʺ ᾧϛḚ

8 ὓᵊὺ Υ τự βϥ ›χ ӪⱧ‮

9 ỘʾЀрϼз˔Еṁ ṁ χ₢ Ϧʺϓθṁ ІжУχ Ừ ʺ ế ḧᶖʺ τ ӊϬ Ϊϥṁ

10 SWS♯ᾓ JISʹAʹ1221ʿ2020ʹІϼзв˔ϳϵϱЕḤ ♯ᾓ

11 ᶆ ₰ ╣ Ѐ˔рḤ ♯ᾓʺ ἷ Ѐ˔рḤ ♯ᾓʺ ∏ᴻ♯ᾓʺ Ḥ ♯ᾓ

12 ♯ᾓὫᴮρ―╔ ἹΤϣϩΤϥΣΣϢζχ χ

13 ếῬ χ Ⱨ ›♯ᾓʺ◦ⱱ χἱּ‫Ḛχʺה ὓ Ὧʺ χᵠ ῡ

14 ᾝ ₰ ạ ӹ ʺ ʺ™ ΰθк˔Эʺự ᴱ

15 ᵠ ᴂ ╩ᶑʺОрЎрϽ ᵗʺᴞ χ◦ⱱ ▄

16 ᵠ ☼ῬḚ ʺ Ḛל ʺЯ˔иЖЀϯằ♯ ρ♯ᾓ ʺ ʾᶉ

17 ᵠ к˔Эχᵠ ʺ ὓχ―Π ʺ☼Ῥ ʺằ♯ ⌠ ♯ χ⅜︡

18 ᵠ › ʾІжз˔ ʾІжз˔ ʾ֕₢ Ϥᵕ χὓ▄

19 ῢἺ‫Ḛ Ẩ ӊ ᴂ ʺ◦ⱱ χᶎ ʺ◦ⱱ ἰ ʺᶈ ἷχἹ ΣϢό◦ⱱ

20 ῢἺ‫Ḛ ☼Ῥʺר ʺὋ︣ ʺφαϤếήʺЕжТϰϸРзГϰ

21 ῢἺṌ Ѐрϼз˔ЕОϱи ϕηὋ︣ʺPCОϱиχ ᾚʺ☼ῬṐᵣχ ʺ Ӥ

22 ʾӗ ʾ ӱ ꜠ϼй˔р ӗ ṛ

23 ʾӗ ʾ 2025 4Ὦχὺ ṁ ᵠ τϢϥ4‹

24 ὓ▄ ᵠ χ ΤϣὨϘϥ ṍẨ ר ◦ⱱ χὓ▄

25 Ṝ ᵠ χ τֲốϬל Πϥ ԍρζχ ├τνΜο
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1ʽ χ ₰ʾ☼ῬτḩϩϥṪ ṁ  ͑ ˢ Ẹᵓˣל

2ʽ ₰χṁ ρם  ˵ Ϭϙϥ˵ ˢ Ẹᵓˣל

3ʽ ṛ ὺ ṁ ὓ◙ ˢ ὺ ᶘᵓˣ

4ʽὺ ṁ   ὓ◙ ˢ ὺ ᶘᵓˣ

5ʽ ←ЫИвϯиχᵔ ˢΧϡΞδΜˣ

6ʽ2018 ὺ χθϛχᵠ χ ὓẉό Ḛל ◙

 ˢ ὺ ЈрЌ˔,ЦЌ˔зРрϽˣ

7ʽ ₰χ ρᵔ ˢ Ῥᶘᵓˣ

8ʽ ∙ ♯ᾓχ ρᵔ ˢ Ῥᶘᵓˣ

9ʽ ᾓṁ♯ל ρ︣ԏΦˢ Ῥᶘᵓˣ

10ʽ χ ם₰ ˢ Ῥᶘᵓˣ

11ʽЈЮрЕὉᾧᴟ∙τϢϥ ᵠ ЫИвϯиˢЈЮрЕẸᵓˣ

12ʽὺ Ṫ χθϛχיּ Ἱ ˢᾥ₈ Ԛˣ

13ʽ Ϭ ρΰθׁ ᴟ ₰ʾ ├χ︣ԏ ˢйЅзϵрІЅаОрˣ

14ʽ ︠ Ṫ●ʾ Ṫ●♯ᾓⱢᶊ♯ᾓ ᵔ ˢ Ẹᵓˣל

╥― χ
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♯ᾓ χ ΥᵃẠ Τϣ ΰοΣϤʺ

τⱲḧϬ ΰοʺ

ᵃẠ ϬᵔΜοϙοΨιήΜʻ

ᵔχ ψᵔ Ϟ╥― Ϭᾕτʺ

꜡Ϭ ϛοΨιήΜʻ

ᶘ χЪϱрЕˢᵃẠ ˣ

ˢ Ӫˣ

ḁ τ αᵃẠ ψ ΰϘδϭΥʺ ꜛ ψ ς ϩϤϘδϭʻ
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̔ τṜήϦθϺ˔м˔ЖχӪ Ϭ╥― ᾅ π ϓσΥϣ ᵔβϥ.

ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.1

ΦήχӰσϥ ◓Υʺ ˢׁ ϞἋṓˣ Ϭ ‭ΰθϤ֫ ήϦθϤβϥ∑τʺ
◓χ ΦήχӸΜτϢμο ‭ Ϟӱ ẩ ΥӰσϤʺ ◓Υ τϢμο
ήϦϥᾝ

Ϻ˔м˔Жˢ Ἱʾ ˣʿל ẘ⌠ [ ὓ☼ῬṪ●]

τϢϥ ◓χ ẘ⌠ ᴱ τϢϥ
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.1

ΥᾧὫΰʺ ḵϒ ᴟΰοΜΨ⌠ χάρ

ӊ ⌠ ʿ ◓Υꜛϣχ ήπӊ ήϦʺ σ τσϥάρ
Ὣ(άΞΪν)⌠ ʿ ◓ḧτΚμθ τḯϘϦϥ ΥὫל ᴟΰʺζϦΥ ◓ ●ϬὌΩάρ

ӊ ⌠ ̠ Ὣ⌠ τϢμο Υ ḵτσϥ⌠ Ϭ ⌠ ρΜΞ

Ϻ˔м˔Жˢ Ἱʾ ˣʿל ⌠ [ ὓ☼ῬṪ●]
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.5

Ⱳל ρᶆⱲ τ ΰθ χᾦό τψὨϘϤΥΚϥʻ
Ⱳל ʿ ʾṙʾ ʾṍ
ΰθ ʿᵦʾὉʾ ʾᵬ

Ϻ˔м˔Жˢ Ἱʾ ˣʿל ῎ [ ₰Ṫ●]

ל

ᵼ

ᵼ
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.173

ḯ χ ᴟτϢμο Υꜘβˮ ἹΰϞβή˯Ϟˮᵰ τ βϥ Όχ ›Μ˯χ

Ϻ˔м˔Жˢ ˣʿל χЀрЄІГрЄ˔ᾢᵦ [ ὓ☼ῬṪ●]

χЀрЄІГрЄ˔ᾢᵦ

ׁ ᾢᵦwLˢ%ˣʿ Υ Τϣׁ τӱϥρΦχẽᵦχḯ

ᾢᵦwPˢ%ˣʿ Υ Τϣ ᾧ τӱϥρΦχẽᵦχḯ

ᾢᵦwSˢ%ˣʿ χḯ ϬΚϥ ӟᴞτᾚαοϜζχ Υᾚ
ΰσΜ χḯ
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.45 p.169

ʺᾓψ♯ל ΰθ♯ Ϙθψ Ϧχ σΜ♯ Ϭ Μο ʾל
ᶘ ʾᴟᶘל χΜγϦΤϬẐϛϥάρΥπΦϥל

Ϻ˔м˔Жˢ ʺˣʿCBR♯ᾓל ♯ᾓʺӊ ♯ᾓʺḯ ♯ᾓ [ ₰Ṫ●]

︠σ ᾓρζχ♯ל
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.152

ψʺ ꜛ ╦τΚϥρΦʺ ἕ⌡ΰοϕΩΰθ χρΦʺ ϛᾧϛϣϦθρΦ
ζϦηϦπ ΥӰσϥʻ ╦ Ϭṁ ˢ1.0ˣρΰʺϕΩΰθ χ ϬϕΩΰ Lʺ
ϛᾧϛθ χ Ϭ ᾧϛ Cρ ṰήϦϥʻ

Ϻ˔м˔Жˢ ˣʿL ʺC [ ὓ☼ῬṪ●]

ᴟ

L=ϕΩΰθ ˸ ╦χ

C= ᾧϛθ ˸ ╦χ
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.47

ʾ χὊᵃ ΣϢόӗ
ỘּיϞ☼︠Ϟự ϒχ Φ︡Ϥ τϢϤπΦϥιΪ Ψχ Ϭ βϥʻ

Ϙθʺ χФй˔ЕϞ╛ χḢ╔πϜὊᵃ Ϭ ╔πΦϥάρΥΚϥʻ ꜛ
Υӗ βϥθϛτ σⱲḧψ ῡήϞ τϢμοϜӸΜΥΚϥΥʺԁל τ
π3˙5 ל₳ʺ πψ1˙3 Υ ӗρΜϩϦοΜϥʻ פֿ τῡΜ Ϭ
“μθ ›ʺ פֿ Υӊ ᴞβϥᴦ ΥΚϥθϛʺ ῡχ ψ πΚϥʻ
σΣʺ ד ( ʺ )τῡΜ Ϭ“μθ ›ʺ10 ϬὊᵃΰοϜ פֿ χӊ ᴞ
Υ ΰσΜ ϜΚϥʻ

Ϻ˔м˔Жˢ ˣʿӗ ṍḧ [ ₰Ṫ●]
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.64

ꜛ ←ᵲτϢϥ ᵲϬ ΰʺ ᵲ ӤϬ ᴟΰθϜχʻ
︠τ⁯Ϟ ꜛⱵ Υ ρσμο⌠ ήϦʺ⁯ τ ᵲχ ρ ← χΰ Ϭ ρΰοΜϥʻ
ᴱ   ʺ ₳←ᵲʺ ←ᵲʺᴲ╦←ᵲʺ ʾ‰ σςʺꜛ ←ᵲχ τᴂαο⌠ ʻ

Ϻ˔м˔ЖˢⱧ ₰ˣʿМЃ˔ЖЫАФ [ ὓ☼ῬṪ●ʾ ₰Ṫ●]

ׁ ᴟ ׁ ᴟ
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.27

♯ Υ︡ϦσΜθϛʺᵵ σ χל ΰΤπΦσΜʻ
̰SWS♯ᾓῩϬ ΰθЂрФзрϽχם☼

τ ϞϹжΥΚϤʺ ᴞӡ χ ₰ΥπΦσΜάρΥΚϥʻ
̰кАЖ τ ὢϬᴥΠʺᴞӡ χὓ Ϭם☼ʻ ὢ ʾḤ Ϭ ⁮βϥʻ

‌Μ τ ΰḤ ρσϤʺ ῡχᶎ ΥπΦσΜʻ
̰ ₰ρΰο Ḥ ♯ᾓϬם☼

πψׁ ᴟ ΥπΦσΜʻ
̰SWS♯ᾓῩϬ ΜοῩ ӡϬ ΰʺׁ ᴟ Ϭם☼

Ϻ˔м˔Жˢ ₰ˣʿSWS♯ᾓχ Ϭ Ξ [ ὓ☼ῬṪ●]
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

JIS A 1221

JIS A 1221ʿ 2020 5.3♯ᾓ︣ ϢϤ

j) ⱳχ Υᶎ ήϦθ ›ψ♯ᾓϬ ΰʼ Ⱨ ẉό Ḥ ϬṜ βϥʻ

1) ⱧּיḧχⱧ χ︡ϤὨϛτϢϥḤ τ ΰθ ›

2) Іϼзв˔ЪϱрЕΥל‌ τ ΰʼ ᵕ 50ᵕτ ΰοḤ 0.05 mτ θσΜ ›

3) кАЖᵕ Ⱳχ ΌΥ ΰΨ ΦΨσϥ ›

4) ᵲ τ θϤḤ ᴦρσμθ ›

Ϻ˔м˔Жˢ ₰ˣʿSWS♯ᾓχ χṛ [ ₰Ṫ●]
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.71

ע ›ế Ϭ βϥ∑τ― βϓΦע ›♯ᾓρᾝ ☼Ῥ
τΣΪϥ ὯχӸΜϬ βϥˢᾝ ע/ ˣếή χάρ

Ϻ˔м˔Жˢ ᵠ ˣʿᾝ ע ếή ˢע ›ế ˣ[ ₰ʾ ὓ☼ῬṪ●]

ˢᾝ ע/ ˣếή

› χ

ע˰ ›ế χ ˱
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.72-73

ὺ ṁ Τϣ ᵠ τ ϩϥᴻ Υᴞ ˢ ᵠ ӟ ˣ
τ ΰθ∑χ ӊ

Ϻ˔м˔Жˢ ᵠ ˣʿᴞ τ⌠ βϥ ӊ [ ₰ʾ ὓ☼ῬṪ●]

ϓθṁ χᴞ τ⌠ βϥ ӊ
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.73-74

SWS♯ᾓϞ Ḥ ♯ᾓʾ ᾓΣϢό♯ל ∏ᴻ♯ᾓὫᴮϢϤ▄ βϥάρΥπΦϥʻ

Ϻ˔м˔Жˢ ᵠ ˣʿᴞ χẨ ◦ⱱ [ ₰Ṫ●]

ʾSWS♯ᾓχὫᴮϢϤẐϛϥ ›

ʾ Ḥ ♯ᾓʺ ᾓὫᴮ♯ל ϢϤẐϛϥ ›

ᴞ χẨ ◦ⱱ

qe (qesws)

q ˽ qe(qesws)ʾʾʾOK
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.75

ὺ ᴻ τϢϥᴃΰ Φδϭ ρᵠ χ ρχνϤ›ΜϬᾁ βϥʻ
ᵠ πψʺᵠ ᴞ χế τϢμοψᴃΰ Φδϭ ᵗχ

ᴦ ΥΚϥʻ

Ϻ˔м˔Жˢ ᵠ ˣʿОрЎрϽ ᵗ [ ₰Ṫ●ʾ ὓ☼ῬṪ●]

ʾ ṁ χ ›

ОрЎрϽ ᵗχᾁ
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.79

ТϴЛ˔иТЌйϱр ׁχ ᴂτϢϥᶉ ₤›χỡԁ Ϭԁ 2ᴷ Ϙθψ50 τνΦ1ᵕ“Ξʻ
ТϴЛ˔иТЌйϱр ᴂˢᵠ ψ τ ᴟˣτϢϤʺᶉ ЭжΥ ♪ᶎ πΦϥʻᶉ ЭжΥ
ᶎ ήϦθ ›ψʺ κτ™ᶉ ₤›Ϭם☼βϥʻ

Ϻ˔м˔Жˢ ᵠ ˣʿТϴЛ˔иТЌйϱр ׁ [ ₰Ṫ●ʾ ὓ☼ῬṪ●]

אּ ТϴЛ˔иТЌйϱр ᴂ
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.87 88

ᵠ ψʺṁ κ Ϥχ τ ΰο βϥϜχρΰʺᵠ ḧᶖψ ṁ χ″ Τϣ2.0m
Ϭᾖ ρβϥʻ μθὺ ᴻ Ϟ σ‰ṁ Ϟ ṁ χ ›ψʺ σᾁ Ϭ“Ξʻ

Ϻ˔м˔Жˢ ᵠ ˣʿᵠ χḧᶖ [ ὓ☼ῬṪ●]
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ᵠ χ
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.86 87

˰ τ ӪϬ βϥ ˱χ1νρΰοʺ◦ⱱ χἱּהΥ ΰΜ πψʺᵠ χԁ ΰ
Τ◦ⱱ τ ΰσΜỂϦΥΚϥθϛʺ ӪΥ πΚϥʻ

Ϻ˔м˔Жˢ ᵠ ˣʿ◦ⱱ χἱּה [ ὓ☼ῬṪ●]

◦ⱱ χ ΰΜἱּה

τự βϥ☼Ῥ אּ

˲ζχ τ ӪϬ βϥ χ ˳
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.84 85

ᵠ ψ2.0mӟ ʺ8.0mӟᴞϬᾖ ρβϥʻθιΰʺ2.0m χ ›ψᵠ ἺϞ ΣϢό χ
ᾁ Υ ρσϥʻ

Ϻ˔м˔Жˢ ᵠ ˣʿᵠ [ ὓ☼ῬṪ●]

ᵠ 2.0m Ⱳχᵠ Ἲ800mm ᵠ 2.0m ⱲχУкАϼ

˲ᵠ 2.0m χ ›χ ├˳
ᵠ χꜛ Ϭ― βϥρӗ τ ΥΚϥρ―ΠϣϦϥθϛʺᵠ ἺϬ800mmӟ ρβϥʻ
ϘθψУкАϼ ˢᵠ Ἲχ10%ӟ χжАФ ˣρβϥʻ
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.98

ᶉ ψᶉ Υ4 ӟ ʺẶᵕϤ ♁ ˢ ♁ ˣΥ ΜοΜϥσςʺԁ ṁ ӟ χἹ
χᶉ π☼ῬϬ“Ξʻ

Ϻ˔м˔Жˢ ᵠ ˣʿᶉ ʺἕ⌡ ʺᶉ ʺ ♁ [ ₰Ṫ●]

אּ ᶉ

ʾᶉ ΣϢόἕ⌡ ψʺ ὓᵠ Ἲӟ Τνᵠ Ἲ+10mm
ӟ ρβϥʻ

ʾẶᵕϤᾝ ♁χθϛʺẶᵕϤ ♁ ˢ ♁ ˣχ Μθ
ϜχϬ γ► βϥʻẶᵕϤ ♁ ψʺἕ⌡ ρᶉ χ
ḧτ ΰʺᶉ ΣϢόἕ⌡ ϢϤ ΥΚϥϜχϬ►
βϥʻ

ᵑ ᵒ

ᵓ

ᵔ

╡
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.99

ẶᵕϤ ♁ ˢ ♁ ˣ

ẶᵕϤ ♁ χ ᶤ
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.105

ρψʺΚϥ לχל Ϭʺζχ ρל α Ϭⱱν ˢׁל ψ ˣχל πᶤμ
θ ʻ

ʿ1.0 ᾧᴟ∙ ʿ 3.0

Ϻ˔м˔Жˢ ᵠ ˣʿІжз˔ [ ὓ☼ῬṪ●]

1.0
1 ̰1kg

3.0
3kg
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.93 113

ὓ ρψʺᵠ ӤτΣΜο ӟᵰχΩϜ ế ρσϥάρΥ ήϦϥ ϬΜΞʻ

Ỹל τΣΪϥ ế χ ӡψ Ṑל ʺк˔Эʺ ל₳ʺ ʺ ל χ Υԁ πΚϥʻ

Ϻ˔м˔Жˢ ᵠ ˣʿ ὓ [ ὓ☼ῬṪ●]

˲ Ḛל ʿԁ꞊ӊ ♯ᾓ˳
ʾЯ˔иЖЀϯằ♯ χ⅜︡ ψᶆᾝ 1ᴷ ӟ Τνʺᵠ 50 τνΦ1ᴷ ӟ
ʾ⅜︡ӡ ψ1ᴷ τνΦ2 ӟ ρΰʺ⅜︡ ψᵠ ρ ὓ
ʾằ♯ ψ1 τνΦΩ πϜ3 ӟ

אּ ԁ꞊ӊ ♯ᾓằ♯
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.121

῟ ρψʺ‫Ḛ ◦ⱱ ▄ Ⱳτ Μϥ‫Ḛ χ ῟ ApπΚϤʺІЕй˔Е
ἷπψ‫Ḛ Ἲχ ⅍ ʺᶈ ἷπψᶈ Ἲχ ⅍ ρβϥʻ

Ϻ˔м˔Жˢ ῢἺ‫Ḛˣʿ ῟ [ ₰Ṫ●]
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.120

ῢἺ‫Ḛψʺԁ   ‫‫ḚˢSTK400ӟ ˣϬ Μϥʻ
ΤϣὨϘϥ∙‫ ṍẨ ӊ ᴂ ψʺṁ ế Ϟ⇔ τϢϥ ᾚ σςτϢϤ▄ βϥʻ

Ϻ˔м˔Жˢ ῢἺ‫Ḛˣʿṁ ế ʺ⇔ ʺ τϢϥ ᾚ
[ ₰Ṫ●ʾ ὓ☼ῬṪ●]

˲ΤϣὨϘϥ∙‫ ṍẨ ӊ ᴂ ˳

̞‫ḚχὋ︣ ψʺ οỲἇϬ ρΰʺ Υ ∙ӟ χế Ϭᶎ πΦϥ
άρπὋ︣τϢϥ ᾚψ“ϩσΜʻ
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

pp.128 133

κ♁ϛḚ ρ◦ⱱ χᶎ
♯ᾓ τϢϥḚ Еиϼ χ ˢ ˣ
♯ᾓ τϢϥ ӡḤ τΣΪϥᵕ χ ˢ ˣ
ӊ ˢ ˣ
‫Ḛ∏ᴻ♯ᾓˢ1у ӟ ˣ

Ϻ˔м˔Жˢ ῢἺ‫Ḛˣʿ κ♁ϛḚ [ ὓ☼ῬṪ●]

♯ᾓ τϢϥḚ Еиϼ χ
₰ᴷ ự π♯ᾓ Ϭ“Μʺᵕ Еиϼ Ϭὓ π Ṝ ΰʺᵕ Еиϼ ρ ₰Ὣ

ᴮχḩἰΤϣ κ♁ϛḚ Еиϼ Ϭ βϥʻ
τᶈ ΥσΜ ›ψʺ Όχ τ ╗χֲốΥ ΦΨ Φʺ☼ῬⱲχר ʺ‫Ḛ ΣϢ

ό Ỳἇχ τϢϤЕиϼ Υ βϥθϛʺ Ӫβϥ ΥΚϥʻάχ ›ʺӊ χ Ϟ ӡ
Ḥ θϤχᵕ χ Ϭ ΰο“ΞάρΥ ϘΰΜʻ
Ḛ Еиϼ τ ΰθ ήϬ◦ⱱ ρΰʺζχ ήϢϤ1D(ᶈ Φχ ›͍Dw )ӟ ᵕ ӊ ΰʺ
χ κ♁ϛḚ ρβϥʻЕиϼ ψʺΜγϦχ ›Ϝʺ‫ḚχẨ φαϤếήχ ṍẨ φαϤếήϬ ᵕ
μοψΜΪσΜʻ

(m) (m) 10 20 30 40 50
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N
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10.2
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

pp.128 133

κ♁ϛḚ ρ◦ⱱ χᶎ
♯ᾓ τϢϥḚ Еиϼ χ ˢ ˣ
♯ᾓ τϢϥ ӡḤ τΣΪϥᵕ χ ˢ ˣ
ӊ ˢ ˣ
‫Ḛ∏ᴻ♯ᾓˢ1у ӟ ˣ

Ϻ˔м˔Жˢ ῢἺ‫Ḛˣʿ κ♁ϛḚ [ ὓ☼ῬṪ●]

ӊ
ὓ Ϙπӊ ΰθ∑χΩ ӊ Ϭ ΰʺ ὓⱲχ ṍẨ ר ◦ⱱ χ

2 ӟ πΚϥάρϬᶎ βϥʻӊ π☼ῬḚ Ϭ“Ξ ῬⱲχӊ☼םʺ‹
ψ☼ῬṐᵣ τ ΦΨ₮֒ήϦϥάρΤϣʺζϦηϦχ Ϟ ὓὓ

ᵊ ʺẨ ר ◦ⱱ Υ πΦϥϢΞσ☼ῬṐᵣχ Υ πΚϥʻ
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.135 141

ОϱиχἹ ψʺד Ἱʺ ᶑἹʺHἷσςχ ⅍ІЕй˔Еρβϥʻ

ОϱиχΩ ψʺᵰ ἺϘθψד Υ150mmӟ ρβϥʻ

Ϻ˔м˔Жˢ ῢἺṌ ƠǃƞƾƖƪưǅƘƿˣʿἹ [ ₰Ṫ●]
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̞ ԁ ˢד ἹˣπΚμοϜ ῟ ʾ
ψӰσϥ
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.140 141 144

ОϱиχḤ τϷ˔Ϲ˔Ϭ Μο ὓⱲτ ϛθ Ϙπἕ⌡
βϥάρΥπΦϥʻϷ˔Ϲ˔ἕ⌡Ⱳχ Ӫ ψӟᴞχ Ϥʻ
ʾ ὓ ӟ Ϙπχἕ⌡ψ“ϩσΜ
ʾϷ˔Ϲ˔ἺψОϱиχᵰ ἺӟᴞϬᾖד
ʾϷ˔Ϲ˔ἕ⌡ Ӥχ◦ⱱ ˢ︠τ ╗ ˣψ― ΰσΜ

Ϻ˔м˔Жˢ ῢἺṌ ƠǃƞƾƖƪưǅƘƿˣʿϷ˔Ϲ˔ἕ⌡ [ ₰Ṫ●ʾ ὓ☼ῬṪ●]

Ϸ˔Ϲ˔ἕ⌡ Ⱳχ☼Ῥ︣
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.139 144 145

ОϱиχὋ︣ψʺ Ὃ︣ϜΰΨψϕηὋ︣ρβϥʻОϱиχ ṍẨ ӊ ᴂ ▄ Ⱳψʺ
Ὃ︣τϢϥ ᾚΥ πΚϥʻ

Ϻ˔м˔Жˢ ῢἺṌ ƠǃƞƾƖƪưǅƘƿˣʿὋΧ︣ ᾚ [ ὓ☼ῬṪ●]

Ὃ︣τϢϥ ᾚ

אּ ϕηὋ︣

אּ Ὃ︣

45



ᶘ χЪϱрЕˢᵃẠ ˣ

̔ᵃẠ χԁ χЀрЄІГрЄ˔τḩβϥ Μ

ʿ χ ψʺԁ τׁ ʺ ʺᾧ χ3ντ ήϦϥʻ

˷
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.173

ḯ χ ᴟτϢμο Υꜘβˮ ἹΰϞβή˯Ϟˮᵰ τ βϥ Όχ ›Μ˯χ

Ϻ˔м˔Жˢ ˣʿל χЀрЄІГрЄ˔ᾢᵦ [ ὓ☼ῬṪ●]

χЀрЄІГрЄ˔ᾢᵦ

ׁ ᾢᵦwLˢ%ˣʿ Υ Τϣׁ τӱϥρΦχẽᵦχḯ

ᾢᵦwPˢ%ˣʿ Υ Τϣ ᾧ τӱϥρΦχẽᵦχḯ

ᾢᵦwSˢ%ˣʿ χḯ ϬΚϥ ӟᴞτᾚαοϜζχ Υᾚ
ΰσΜ χḯ
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ᶘ χЪϱрЕˢᵃẠ ˣ

̔ᵃẠ χԁ ᵠ χ ὓτḩβϥ Μ

ʿὺ ᴻ τϢϥᴃΰ Φδϭ Υʺᵠ χẨ ◦ⱱ Ϭ ΠσΜ
ϢΞτὓᵊβϥʻ

˷
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.75

ὺ ᴻ τϢϥᴃΰ Φδϭ ρᵠ χ ρχνϤ›ΜϬᾁ βϥʻ
ᵠ πψʺᵠ ᴞ χế τϢμοψᴃΰ Φδϭ ᵗχ

ᴦ ΥΚϥʻ

Ϻ˔м˔Жˢ ᵠ ˣʿОрЎрϽ ᵗ [ ₰Ṫ●ʾ ὓ☼ῬṪ●]

ʾ ṁ χ ›

ОрЎрϽ ᵗχᾁ
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ᶘ χЪϱрЕˢᵃẠ ˣ

̔ᵃẠ χԁ ᵠ ТϴЛ˔иТЌйϱр ׁτḩβϥ Μ

ʿ τϢμοᾧᴟל ᴂΥӰσϥθϛʺᾧᴟ ệϬᶎ βϥθϛτ ΰʺ
Μ ♣ τ ᴟβϥϕςᾧᴟΥ ϭπΜϥρ πΦϥʻ

˷
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

p.79

ТϴЛ˔иТЌйϱр ׁχ ᴂτϢϥᶉ ₤›χỡԁ Ϭԁ 2ᴷ Ϙθψ50 τνΦ1ᵕ“Ξʻ
ТϴЛ˔иТЌйϱр ᴂˢᵠ ψ τ ᴟˣτϢϤʺᶉ ЭжΥ ♪ᶎ πΦϥʻᶉ ЭжΥ
ᶎ ήϦθ ›ψʺ κτ™ᶉ ₤›Ϭם☼βϥʻ

Ϻ˔м˔Жˢ ᵠ ˣʿТϴЛ˔иТЌйϱр ׁ [ ₰Ṫ●ʾ ὓ☼ῬṪ●]

אּ ТϴЛ˔иТЌйϱр ᴂ
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ᶘ χЪϱрЕˢᵃẠ ˣ

̔ᵃẠ χԁ ῢἺ‫Ḛτḩβϥ Μ

ʿᵕ ЕиϼτϢμοʺ‫ḚτφαϤΥ αο ᵗήδσΜϢΞʺᵕ Еиϼ ψʺ
‫Ḛχ ṍẨ φαϤếήϬ ᵕμοψΜΪσΜʻ

˷
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ᶘ χЪϱрЕˢϺ˔м˔Жˣ

pp.128 133

κ♁ϛḚ ρ◦ⱱ χᶎ
♯ᾓ τϢϥḚ Еиϼ χ ˢ ˣ
♯ᾓ τϢϥ ӡḤ τΣΪϥᵕ χ ˢ ˣ
ӊ ˢ ˣ
‫Ḛ∏ᴻ♯ᾓˢ1у ӟ ˣ

Ϻ˔м˔Жˢ ῢἺ‫Ḛˣʿ κ♁ϛḚ [ ὓ☼ῬṪ●]

♯ᾓ τϢϥḚ Еиϼ χ
₰ᴷ ự π♯ᾓ Ϭ“Μʺᵕ Еиϼ Ϭὓ π Ṝ ΰʺᵕ Еиϼ ρ ₰Ὣ

ᴮχḩἰΤϣ κ♁ϛḚ Еиϼ Ϭ βϥʻ
τᶈ ΥσΜ ›ψʺ Όχ τ ╗χֲốΥ ΦΨ Φʺ☼ῬⱲχר ʺ‫Ḛ ΣϢ

ό Ỳἇχ τϢϤЕиϼ Υ βϥθϛʺ Ӫβϥ ΥΚϥʻάχ ›ʺӊ χ Ϟ ӡ
Ḥ θϤχᵕ χ Ϭ ΰο“ΞάρΥ ϘΰΜʻ
Ḛ Еиϼ τ ΰθ ήϬ◦ⱱ ρΰʺζχ ήϢϤ1D(ᶈ Φχ ›͍Dw )ӟ ᵕ ӊ ΰʺ
χ κ♁ϛḚ ρβϥʻЕиϼ ψʺΜγϦχ ›Ϝʺ‫ḚχẨ φαϤếήχ ṍẨ φαϤếήϬ ᵕ
μοψΜΪσΜʻ

(m) (m) 10 20 30 40 50

1.00

1.15

2.15

3.15

4.15

5.15

5.50

6.15

7.15

8.15

8.50

♩ꜟ◒

(kN m)

N

1

1

0

1

2

11

12

13

2.35

2.44

3.68

3.17

2.53

4.25

4.97

5.06

4.80

5.18

5.89

7.82

10.2

11.3
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ὓ▄ ᵔ ˢ︠ ΰΪˣ

54



⁯ ῖ ⁮ꜘ 1113‹ˢ 13 7Ὦ2 ˣ
χẨ ᴂ ẉόṁ ΩΜχẨ ◦ⱱ ϬẐϛϥθϛχ ₰χ ότζχὫᴮτṁξΦ
χẨ ᴂ ẉόṁ ΩΜχẨ ◦ⱱ Ϭ ϛϥ Ϭ ϛϥὯ

ṍτ γϥ τ βϥ χẨ ᴂ Ϭ ϛϥ ›

ˢ͍ˣ qa˹   1/3˷ ˢicƋќƋcƋNc˴iўѝƋў1ƋBƋNў˴iqƋў2ƋDfƋNqˣ 

ˢ͎ˣ qa˹ qt˴1/3˷ N  ў2Dͽ

ˢ͏ˣ qa˹ 30˴0.6Nsw

χẨ ᴂ Ϭ ϛϥ ψʺ(1)(2)ʺ‮‮ ψ(3)ʻϥβρχϜϥϢτ꜠ϥΫἿτ‮
θιΰʺ Ⱳτׁ ᴟβϥΣζϦχΚϥ χ ›ʺ ψ(3)Ϭ꜠ϥΫἿτ‮ Μϥ ›τΣΜοʺ 
ṁ χ Τϣᴞ 2mӟ χẩ τΚϥ τІϳϴ˔Др꜠ЂϳрДϱрϽχᴻ Υ 1kNӟᴞπꜛ
βϥ Υ ∕βϥ ΰΨψṁבֿ‹ χ Τϣᴞ 2mϬ Π5mӟ χẩ τΚϥ τІϳϴ˔
Др꜠ЂϳрДϱрϽχᴻ Υ500Nӟᴞπꜛ βϥ Υ ∕βϥ ›τΚμοψʺ
ὺ χꜛ τϢϥ ᴞζχ χ χ Ἱ Ϭ― ΰοὺ ψὺ χ τ ᵲσ ʺ Ἱ
ẉό ᴞΥ ασΜάρϬᶎΤϛσΪϦωσϣσΜʻ 
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χớᾢ◦ⱱ ρẨ ◦ⱱ

qd

Å kN/

qa

Å kN/

Å

Å

ÅSWS

ṍẨ ◦ⱱ
ΏaL˹ Ώd /3 ˜  Fs =  3

ṍẨ ◦ⱱ
ΏaS˹Ώd /  1.5 ˜ Fs=1.5
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2

D f

B

1 

 

2 D f

χ◦ⱱ
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╗ᶑ 
ṁ

ṁ ₢ Ϧ

ṍẨ ◦ⱱ ΏaL

2Df

B

2 Df

1

)NDÁiNBÁÀi(
3

1
q qf2qÁ1ÁaL ÖÖÖ+ÖÖÖÖ+ÖÖÖ= cc Nci a

(·N/  )

ГиБϯ˔ϻχ◦ⱱ ꜠ˢ͍ˣ

ќʼѝ  ʿṁ χἹ ἰ ˤ 2˥
c   ʿ◦ⱱ χ ˢkN/m 2ˣ

NcʼNўʼNqʿ◦ⱱ ἰ ˤ 1˥˜Ѱχḩ
icʼiўʼiq ʿᴻ χἱּהᶑτḩβϥἰ
                           (ἱּהΰοΜσΜ ›ψ1.0)
ў1ʿ◦ⱱ χ χ ӡ ˢkN/m 3ˣ
ў2ʿ₢ Ϧ χ χ ӡ ˢkN/m 3ˣ

ᴞ ϢϤᴞχ ›τψ ˢў-9.8ˣ
Bʿṁ ˢ ˣ ˢmˣʺ͡ʿṁ ˢ ˣ ˢmˣ
Dfʿ₢ Ϧ ήˢmˣ
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ṁ Ἱ Ἱ Ἱ ד Ἱ

ќ

ѝ

1.0 1.͎ 1.0+0.͎ʾ 1.͎

0.5 0.͏ 0.5-0.͎ʾ 0.3

B L

B
L

͎ Ἱ ἰ

B: ʼL:

ű N Nɔ N

0

10

20

32
40

5.1

8.3

14.8

35.5
75.3

0

0.4

2.9

22.0
93.7

1.0

2.5

6.4

23.2
64.2

͍ ◦ⱱ ἰ

ГиБϯ˔ϻχ◦ⱱ ꜠ˢ͎ˣ

2Df

B

2 Df

1
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ГиБϯ˔ϻχ◦ⱱ ꜠˜ὓ▄Ⱳχ ӪⱧ‮

2Df

B

2 Df

1

qa=
1
3
ŬĀcĀNc+iɔĀɓĀɔ1ĀBĀNɔ+ɔ2ĀDf ĀNq

icʼiўʼiq˹1.0ˣ

ў1ʿ◦ⱱ χ χ ӡ ˢkN/m 3ˣ
ў2ʿ₢ Ϧ χ χ ӡ ˢkN/m 3ˣ

ᴞ ϢϤᴞχ ›τψ ˢў-9.8ˣ

   Df ˹2.0Ήʺ ᴞ ӡ˹0.5Ή
ў˹16kN/m 3

ў1 = 16 -9.8 = 6.2 kN/m 3

ў2˹ 0.5Ή˷16kN/m 3˴1.5Ή˷6.2 kN/m 3

͎Ή

˹ 8.65 kN/m 3

̔ͺʺѰʿ ΥσΜ☼םᾓχ♯ל ›

̔ ᴞ ӡϬ― ΰοў1ʺў2Ϭὓ▄βϥάρ

ʾN ΤϣѰϬẐϛϥʻ̠Ѱ˹̽20N+15ˢ̃ˣ
ˤ ≤χ꜠˥
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ᵠ χ ΤϣὨϘϥ ṍẨ ר ◦ⱱ χὓ▄

ἺʿD(m)

ᵠ
ʿ

L
(m

)

Ὑ Ὑ Ὑ
Ru N

Ὑ ϳρσ Ὑ

Ὑ ϳςσ Ὑ

Ὑ
ȡ

Ὧ
ὔ

Ὑ : Ὧὔ

ớᾢר ◦ⱱ Ϭӗ πᶤμθ ˢkN/ ˣ
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ᵠ χ ΤϣὨϘϥ ṍẨ ר ◦ⱱ χὓ▄

ἺʿD(m)

ᵠ
ʿ

L
(m

)

Ὑ
ή

ς
ɇὒ

ρπɇὔ

σ
ɇὒ ɇɲ

Rf

ὒȡ χ ῡˢmˣ
ὒȡ χ ῡˢmˣ
Ѱʿ  (m)

kN/m 2 m2

Ὑ ‌ɇὔ ɇὃ

Ὑ φɇὧɇὃ

ή ȡ ὯὔȾά
ὔȡ

ὔȡ

ὧȡ ὯὔȾά

ќʿ◦ⱱ ἰ ˢῬ τϢϤӰσϥˣ
ὃȡ χ ῟ ˢ ˣ

Rp

πΦϥάρ˂
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Ṝ ᵔ ˢ︠ ΰΪˣ
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Ṝ ˢ ꜡Ϭ Ξ ˣ

2020 ̮ὁ᷂ ʺ̑ Ṳ

ⱳτꜘβ ῎χΞκʺ2νӟ ΰʺζχ ῎τ
νΜο δϢˢ400Ⱬӟ ˣʻ

ʾ Sr
ʾ  Dr
ʾׁ ᾢᵦ wL
ʾІй˔ϺрϽ
ʾЩϱзрϽ
ʾОрЎрϽ ᵗ

ʾ ꜠
ʾế ᾚ ♯ᾓ
ʾЪ˔ЌУиЀ˔рḤ ♯ᾓ
ʾῇ ד
ʾ
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Ṝ ˢὊᾓ Ϭ Ξ ˣ

2018 ̮ὁ᷂ ʺ̑ Ṳ

Ⱨ ₰πψʺᾝ Ɫ ̞ʺṌ Ɫ ̞̞ʺự Д˔ЌϬ βϥʻά
χΞκṌ Ɫ Ϟự Д˔Ќσςʺ τḩ ΰθД˔Ќ Ϭᾝ
₰Ϟ ᵔ πςχϢΞτᶨ βϓΦΤˢϘθψʺὊᾓρΰοςχϢΞ
τᶨ ΰοΦθΤτνΜοˣἇ τ δϢˢ400Ⱬӟ ˣʻ

̞ ᾝ Ɫ ʿὓᵊ ΣϢόὓᵊὺ τḩβϥ Ϟ
̞̞Ṍ Ɫ ʿὺ χ τḩ ΰθⱢ
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Ṝ ˢᴿ ᵔὨ Ϭ Ξ ˣ

2016 ̮ὁ᷂ ʺ̑ Ṳ

-1τꜘβϢΞσ τΣΜοʺ 2
ᵬὺοχ Ϭὺ βϥὓᵊΥΚϥʻ

-2τ τΣΪϥSWS♯ᾓὫᴮϬꜘ
ΰθʻ ψ0.60Ή θτ ΰʺ χ
ρ ψ͡ἷ Ϭ βϥὓᵊρσ

μοΜϥʻ

├Ϭ„ασΜπὺ ΰθρΦτ
ήϦϥ ἇ›τνΜοṜ δϢʻϘ

θʺ ήϦϥ ἇ›Ϭᵕ βϥθϛτ
ӛπΦϥ ếῬ ρζχ ρ

Ӫ τνΜοṜ δϢˢ400Ⱬӟ ˣʻ
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Ṝ χἱΰ

Å

Å

Å
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Μτ ΰο ϦσΨṜ βϥάρ

͈

H2 5 ̮ὁ᷂ ʺ̑ Ṳ ǁ

.
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