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㧝㧚ߦ߼ߓߪ 

ߢᮡḰ⽾౉⹜㛎ޔᨐ⚿ߩߘޕߚߒ↪ㆡߦᢧ⹜㛎৻ߚࠇߐታᣉߢၒ┙࿾ߩᶆ቟Ꮢౝࠍዊဳേ⊛⽾౉⹜㛎ࠆߔ᥉෸ߢ☨᰷

⽎ኻޔᣇ৻ޕߚ߈ߢ߇ߣߎࠆߔᛠីࠍ߈ߟࠄ߫ߩ⋛࿾ߩߘߦ߮ࠄߥၸⓍ᭴ㅧߥⶄ㔀ߩᶏᵿ࿾⋚․᦭ߚߞ߆ߒ㔍ߩଔ⹏ߪ

࿾ၞࠍᮮᢿߡߒⴕߚߞ㧞ᰴర⴫㕙ᵄតᩏޔߪࠄ߆ၒ┙ጀߦ߮ࠄߥᴒⓍ⍾ጀߩಽᏓࠍቯ㊂⊛ߦᛠីޕߚ߈ߢ߇ߣߎࠆߔ 
એਅߦዊဳേ⊛⽾౉⹜㛎ⵝ⟎ߦ߮ࠄߥ⚿ᨐߩᢛℂᣇᴺޔߒ⺑⸂ߡ޿ߟߦ৻ᢧ⹜㛎ߩߢ⹜㛎⚿ᨐߡ޿ߟߦ⠨ኤޕࠆߔ 

㧞㧚⹜㛎ⵝ⟎ߣ⚿ᨐߩᢛℂᣇᴺ 
ዊဳേ⊛⽾౉⹜㛎㧔PENNY㧘Tecnotest ␠㧕ޔߪ

⾰㊂ 300 N ࠍ࡯ࡑࡦࡂߩ 20 cm ⪬↱⥄ࠄ߆ߐ㜞ߩ

ਅߩߘޔߖߐᛂ᠄ߡߞࠃߦᓘ 20 mm వߩ࠼࠶ࡠߩ

ᢿ㕙Ⓧߚߌઃࠅขߦ┵ 10 cm2㧘వ┵ⷺ ࠬࡠߩ° 60

౉㊂⽾ޔߢ⹜㛎ࠆߔ㋦⋥⽾౉ߦ࿾ਛࠍࡦ࡯ࠦ࠻ 10 
cm ᛂ᠄࿁ᢙߥᔅⷐߦ Nd’ࠍㅪ⛯⊛ߦ⸥㍳ߩ߽ࠆߔ

�⴫㧙ޕࠆ޽ߢ �࿑㧙ޔߒⷩ৻ࠍ઀᭽ߩ⟎⹜㛎ⵝߦ

 ޕߔ␜ࠍ⌀౮ߩ⟎ⵝߦ
m 1ޔߚ߹ Ფߩ࠼࠶ࡠߦ࿁ォࠢ࡞࠻ Mv (Nm)ࠍ

᷹ቯߦ࠼࠶ࡠޔߒ૞↪ࠆߔ៺ᡂജߩᓇ㗀 Nskin ⵬ࠍ

ᱜޔߢߣߎࠆߔᰴᑼࠅࠃߦᮡḰ⽾౉⹜㛎ߩ N ୯ߣ╬ଔߥ Nd ୯᳞ࠍ

ࠆ߼ 1㧕ޕ 
� � Nd = Į ( Nd’㧙Nskin) = Į ( Nd’㧙ȕ Mv)     � � � � � 㧔ᑼ㧙�㧕 
ଥᢙ ĮޔߪN ୯ߣ╬ଔߥ Nd ୯߇ߣߎࠆ߼᳞ࠍน⢻ߥᄢဳേ⊛⽾౉

⹜㛎 2㧕SRS㧔Swedish Ram-Sounding, ISO 22476:2002㧕ߣኻᲧߎࠆߔ

ߪǩޔߜࠊߥߔޕࠆࠇࠄ߼᳞ߢߣ SRS ߣ PENNY વ㆐ലߩࠇߙࠇߘ

ߦ߮ࠄߥᢿ㕙ⓍAߩࡦ࡯ࠦ┵వߣEblow࡯ࠡ࡞ࡀࠛ᠄ᛂߚߒ⠨ᘦࠍ₸

⽾౉㊂ Ɛ ߩ࡯ࠡ࡞ࡀࠛ᠄ᛂߩࠅߚන૏㕙Ⓧන૏⽾౉㊂ᒰࠆ߹᳿ࠄ߆

Ყޔࠅ޽ߢᰴᑼࠆࠇࠄ߼᳞ߡߞࠃߦ 3㧕ޕ 
� � Į = Eblow1/ Eblow2 = (n1m1gh1 /A1 Ɛ1)/(n2m2gh㧞/A㧞Ɛ2)� 㧔ᑼ㧙�㧕 
₸વ㆐ലޔߢߎߎ n ᠄ᛂޔߡߒኻߦ࡯ࠡ࡞ࡀࠛ⟎૏ߩ࡯ࡑࡦࡂߪ

SRSޔߢᲧߩ࡯ࠡ࡞ࡀࠛߚࠇߐવ㆐ߦ࠼࠶ࡠߡߞࠃߦ ₸ᛂ᠄ലߩ n2

ߪ PENNYޔ0.8 ₸ᛂ᠄ലߩ n1 ߊߓหߪ 0.8 mޔߚ߹ޕࠆߔߣ ࡦࡂߪ

gޔ㊂⾰ߩ࡯ࡑ hޔടㅦᐲߩ㊀ജߪ ߒޕࠆ޽ߢߐਅ㜞⪬ߩ࡯ࡑࡦࡂߪ

SRS㧔m㧞= 635 N, h㧞= 0.5 m, A㧞= 0.00159 m2, Ɛ㧞= 0.2 m㧕ޔߡߞ߇ߚ

ࠆߔኻߦ PENNY㧔m1= 300 N, h1= 0.2 m, A1= 0.0010 m2, Ɛ1= 0.1 m㧕ߩ

ᛂ᠄ࠛߩ࡯ࠡ࡞ࡀᲧޔߪĮ =0.60  ޕࠆߥߣ
ᰴޔߢ޿ଥᢙ ȕޔߪ࿾ਛ࠼࠶ࡠߩ㐳 L ๟㕙៺ᡂᛶ᛫Ǽࠆߔ↪૞ߦ

㧔Ǽav ޔ᷹ߢߩ߽ߔ⴫ࠍᓇ㗀ߔ߷෸ߦᛂ᠄࿁ᢙ߇ᐔဋ๟㕙៺ᡂᛶ᛫㧕ߪ ቯߩ࠼࠶ࡠߚࠇߐ࿁ォࠢ࡞࠻ Mv ౉㊂⽾ࠅࠃ Ɛ ᒰ
Eskin࡯ࠡ࡞ࡀࠛ⊛㕒ࠆࠇߐ⾌ᶖߦࠅߚ Eblow࡯ࠡ࡞ࡀࠛ᠄ᛂࠍ  ޕࠆࠇߐ಴▚ࠅࠃᰴᑼޔࠇࠄ߼᳞ߢߣߎࠆߔ㒰ߢ

� � Nskin = Eskin/ Eblow =ǼavǸDLƐ/(nmgh) = {(2Mv/LǸD2)ǸDLƐ}/(nmgh) = {2Ɛ/(Dnmgh)} Mv = ȕ Mv� � �     㧔ᑼ㧙�㧕 
Dޔߢߎߎ ႐วߩSRS㧔D2= 0.032 m㧕ޔߢᄖᓘߩ࠼࠶ࡠ౉⽾ߪ ȕ= 0.04ޔPENNY㧔D1= 0.020 m㧕ߩ႐ว ȕ= 0.21  ޕࠆ޽ߢ

㧟㧚⹜㛎ౝኈ�

� ৻ᢧ⹜㛎ޔߪߢᶧ⁁ൻ⃻⽎߇⏕⹺ߚࠇߐ No.1 ࿾඙ߣ⏕⹺޿ߥ޿ߡࠇߐ No.3 ࿾඙ޔߡ޿߅ߦPENNY ࠍ 2 บหᤨߦ↪

ߩ㧝m㑆㓒ࠇߙࠇߘޔߡ޿ 2࿾ὐߐᷓߢ 20m߹ߢⴕߩࠇߙࠇߘޔߦࠄߐޕߚߞ࿾඙ࠍᮮᢿࠆߔ ࿾㔡⸘㧔24ch㧘ޔߢ✢᷹ߩߟ2
4.5 Hz ㅦᐲဳࠫࠝࡦࠜࡈ㧕㑆㓒 1 m㧘⿠ᝄὐ㑆㓒 2 m ߢ 2 ᰴర⴫㕙ᵄតᩏࠍታᣉޕߚߒតᩏߩઁޔߪ૞ᬺߩߣ㊀ⶄࠃߦ

 ޕߚߒታᣉߦ㑆Ꮺᤨ޿ߥዋ߇Ꮕߦ࿾ਅ᳓૏ߩḩầ૏ᓟࠇߙࠇߘޔ߇ߚߞⴕߦᣧᦺߣࠇᄕ᥵ߡߌㆱࠍᓇ㗀ߩ㔀ᝄേࠆ

Comparison of various dynamic sounding tests in Urayasu city (Part7:PENNY); Yoshinobu Murata(NAGH), Masaru Sato(GTS), 
Iwata Maiko, Kazuhide Sawada & Atsushi Yashima (Gifu University) 

࿑㧙㧝 ዊဳേ⊛⽾౉⹜㛎㧔Tecnotest,Italy㧕
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㧟㧚⹜㛎⚿ᨐ 
� No.1 ߮ࠃ߅ No.3 ࿾඙ߡ޿߅ߦታᣉߚߒዊဳേ⊛⽾౉⹜㛎⚿ᨐߩࠇߙࠇߘޔࠍ࿾඙ߩᮡḰ⽾౉⹜㛎⚿ᨐߣ૬ߡߖ࿑㧙�

ߪߦᏀ࿑ߩ࿾඙ߩࠇߙࠇߘߩ࿑ޔ߅ߥޕߔ␜ߦ 30 cm Ფߩ⽾౉㊂ߦኻࠆߔ N ୯ޔࠍฝ࿑ߪߦ⽾౉㊂ 10 cm Ფࠇߐ᷹⸘ߦ

౉㊂⽾ࠍᛂ᠄࿁ᢙߚ 30 cm ᒰߡߒ▚឵ߦࠅߚ⴫ߚߒ N ୯ޕߔ␜ࠍ࿑ߩࠇߙࠇߘޔࠅࠃ⹜㛎⚿ᨐߪㄭૃߦ․ޔࠅ߅ߡߒಳ

ಲߩಽᏓ௑ะ឵ߪ▚ N ୯ߢ⴫ߚߒฝ࿑ߩᣇߊࠃ߇ᢛว߇ߣߎࠆߔಽޔߒߛߚޕࠆ߆No.1 ࿾඙ߐᷓߩ 10 㨪15 m 㑆ߪߢ N
୯ߦᲧߡߴ N㨐୯߇ಲ⁁ߦ㜞޿୯ߩࠇߕ޿ޔઁߔ␜ࠍ࿾඙߽ߡ޿߅ߦ 15m એᷓߪߢ N ୯ߦᲧߡߴ N㨐୯߇㜞޿୯ޕߔ␜ࠍ 

ᰴޔߢ޿㧞ᰴర⴫㕙ᵄតᩏ⚿ᨐ᷹ޔࠍ✢૏⟎࿑ߣ૬ߦ✢᷹ޔߡߖᴪ߁ S ᵄㅦᐲᢿ㕙࿑ߦ߮ࠄߥ㧝ᰴరㅦᐲಽᏓߩ㊀ߨ

วߖࠊ࿑㧔ኙ⦡߇ᆎὐ஥ޔᥦ⦡߇⚳ὐ஥ࠍ⴫␜㧕ߡߒߣ࿑㧙� ߐ࿾ὐ߽ᷓߩࠇߕ޿ޔࠅࠃ࿑ޕߔ␜ߦ 5m ઃㄭ߹ߢૐ޿ S
ᵄㅦᐲಽᏓࠇߘޔ߇ߔ␜ࠍએᷓߪ No.1 ࿾ὐࠍ฽᷹߻✢㧝ߪߢ 95 m/sޔNo.3 ࿾ὐࠍ฽᷹߻✢㧞ߪߢ 110 m/s ߩ S ᵄㅦᐲࠍ

 ޕߔ␜

  
㧠㧚⹜㛎⚿ᨐߩ⠨ኤ 

᧲ᣣᧄᄢ㔡ἴࠆߌ߅ߦᶆ቟Ꮢౝߩᑪ‛ⵍኂ⺞ᩏ 4㧕ޔࠄ߆ᴒⓍ⍾ጀ਄ߩᑪ‛ߤࠎߣ߶ߪߦⵍኂ߇⷗ޔߕࠇࠄၒ┙ጀߪߢ

࿾⋚⵬ᒝ߿᧮ၮ␆߇ᣉᎿ߽ߦࠆ޽ߡߒଥߕࠄᶧ⁁ൻⵍኂޔߤߥࠆߔ↢⊑߇ၒ┙ጀߩ⣀ᒙߣߐᶧ⁁ൻኻ╷ߩ㔍߇ߐߒ㗼࿷

࿑㧙�� 㧞ᰴర⴫㕙ᵄតᩏ᷹✢૏⟎࿑ߣ㧿ᵄㅦᐲᢿ㕙࿑ߦ߮ࠄߥ㧝ᰴర㧿ᵄㅦᐲಽᏓ࿑ 

㧔㧝㧕No.1 ࿾඙� � � � � � � � � � � � � � � � � � � 㧔㧞㧕No.3 ࿾඙�

࿑㧙�� ࿾඙Ფߩዊဳേ⊛⽾౉⹜㛎⚿ᨐߣᮡḰ⽾౉⹜㛎⚿ᨐߩᲧセ࿑㧔Ꮐ࿑ߪ N ୯ޔฝ࿑ߪ 10cm Ფ឵ߩ▚ N ୯㧕
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ൻޔ߽ߡߒߦࠇߕ޿ޕߚߒቛ࿾ߩᶧ⁁ൻ⺞ᩏޔߡ޿߅ߦၒ┙ጀߩಽᏓߦ⏕⊛ࠍᛠីߩߣߎࠆߔ㊀ⷐᕈޕࠆ޽ߢߩ߽ߔ␜ࠍ 

੹࿁ߩዊဳേ⊛⽾౉⹜㛎⚿ᨐޔࠄ߆ၒ┙ጀߩಽᏓߪ No.1 ࿾඙ߐᷓߪߢ 5.5 m ઃㄭޔNo.3 ࿾඙ߪߢ 3.0 m ઃㄭ್ߣᢿߐ

ߪࠇߎޕࠆࠇ 2 ᰴర⴫㕙ᵄតᩏߩ S ᵄㅦᐲ߇ 80 m/s એਅߩ▸࿐ޔߚ߹ޕࠆߔ⥌৻ߣၒ┙ጀࠅࠃ߇ෘ޿ No.1 ࿾ὐઃㄭߦ

 ޕࠆߔᢛว߽ߣߣߎࠆ޿ߡࠇߐ⹺⏕߇⽎ᶧ⁁ൻ⃻ޔߡ޿߅
ᰴࠅࠃޔߢ޿ᄢߥ߈࿾㔡േߡ޿߅ߦᶧ⁁ൻⵍኂ߇ ᔨࠆࠇߐၒ┙ጀਅߩᴒⓍ⍾ጀߩ⹏ଔߡ޿ߟߦᬌ⸛ߐᷓޕࠆߔ 5㨪

17m 㑆ߩ⍾ጀࠆߌ߅ߦ Nd ୯ࠍࡓ࡜ࠣ࠻ࠬࡅߩ࿾ὐߦߣߏ࿑㧙� No.1ޔߦ߁ࠃߔ␜ߦ࿑ਛޕߔ␜ߦ ࿾඙ޔߪߢNd ୯ߩᐔ

ဋ୯ Av ߇ 8.87, 10.93 ߣ No.3 ࿾඙ߩ 8.03, 7.92 ᮡḰ஍Ꮕޔߦࠄߐޕࠆߥߣ୯ߥ߈ᄢߡߴᲧߦ s ߪ 5.22, 7.50 ᄌޔߊ߈ᄢߣ

േଥᢙ s/Av ߪ 59㨪69 㧑ߦ෸߱ޔߦ߁ࠃߩߎޕዊဳേ⊛⽾౉⹜㛎ߪᶏᵿ․᦭ߩⶄ㔀ߥၸⓍ᭴ㅧߦ⿠࿃ࠆߔ⽾౉ᛶ᛫ߩᄌ

ൻࠆ߈ߢ߇ߣߎࠆ߃ᝒߊࠃࠍ෻㕙ޔNo.1 ࿾඙ߩᶧ⁁ൻኻ⽎ጀࠆ޽ߢ⍾ጀߩᐔဋ Nd ୯ࠍ㜞ߊ⹏ଔߩߎޕࠆߥߦߣߎࠆߔ

⚿ᨐޔߪ㧞ᰴర⴫㕙ᵄតᩏ⚿ᨐޔߡ޿߅ߦNo.1 ࿾඙ߩ⍾ጀߩ S ᵄㅦᐲ߇ 95 m/s No.3ޔߡߒኻߦߩࠆ޽ߢ ࿾඙ߩ⍾ጀߩ S
ᵄㅦᐲ߇ 110 m/s  ޕࠆ޽ߢ௑ะࠆߔ⋪⍦ߣߣߎߔ␜ࠍ୯޿ㅦߣ

� ࿑㧙㧡ޔߪߦᮡḰ⽾౉⹜㛎ࠍታᣉߐᷓߚߒ

ߩߐᷓ৻หߣ Nd ୯ߩᐔဋ୯ߩߣ⋧㑐࿑ࠍ␜

✢࿁Ꮻᦛߩᰴర৻ߦߣߏ࿾ὐޔߪߦ࿑ਛޕߔ

㧔ಾ  0㧕ߦ߮ࠄߥ⋧㑐㑐ଥߣ᳿ቯଥᢙ R2 ࠍ

૬ޕߔ␜ߡߖNo.1 ࿾඙ޔߪߢ⋧㑐ଥᢙߢ 0.64, 
0.79 ߘࠃ߅ߣ 30㧑೨ᓟ N ୯ߦᲧߡߴ Nd ୯߇

ᄢ޿߈୯ߩߘޔߒ␜ࠍା㗬ᐲࠍ⴫ߔ᳿ቯଥᢙ

߽ 0.51, 0.53 ޔᣇ৻ޕߔ␜ࠍ୯޿ߐዊ߿߿ߣ

No.3 ࿾඙ߪߢ⋧㑐ଥᢙߪ 0.88, 0.92 ߣ 10 %⒟

ᐲߩᏅޔߩߩ߽ࠆ߹⇐ߦ᳿ቯଥᢙߪ 0.55, 0.59
ߣ No.1 ࿾඙ߣห᭽ߦା㗬ᐲ߿߿߇ૐޔߊNo.1
࿾඙ߣห᭽ߦ㧺୯ࠍㆊᄢ⹏ଔࠆߔ௑ะޕࠆ޽ߦ 
� ࿑㧙㧢ߩࠇߙࠇߘߪߦ࿾඙ߢታᣉߚߒ㓞ว

ࠆߌ߅ߦߐᷓ৻หߩዊဳേ⊛⽾౉⹜㛎߁ Nd ୯ߩ⋧㑐࿑ޕߔ␜ࠍ࿑ਛߦ␜

ߪ㑐ଥᢙ⋦ࠆߺߦ㑐㑐ଥ⋦ߩ㧝ᰴరޔߦ߁ࠃߔ 0.88, 1.13 Ꮕߩᒝ% ±10ߣ

ߪ᳿ቯଥᢙޔ߇ࠆ޿ߡߞ߹෼ߦ 0.57, 0.68 ߩవߣ N ୯ߩߣኻᲧߣห᭽ߦ

࿾ޔߡߴᲧߦᏅ⺋ࠆࠃߦᣇᴺ߿⟎⹜㛎ⵝޔߪࠇߎޕߔ␜ࠍ୯޿ߐዊ߿߿
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