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ሐ㧗50m௨ୖࡢ㔜ຊᘧࡣ࣒ࢲࢺ࣮ࣜࢡࣥࢥ㸪Ἑᕝ⟶⌮

タ➼ᵓ㐀௧1㸧ࡾࡼ㸪₃Ỉ㔞㸪ኚᙧ㸪ᥭᅽຊࢆィ 

࣮ࣜࢡࣥࢥ㸬⌧ᅾ㸪㔜ຊᘧࡿ࠸࡚ࢀࡉつᐃࡀࡇࡿࡍ

࠸࡚ࢀࢃ⾜࡛࣒ࣥࣛࣛࣉ㸪ࡣ ኚᙧィࡢ࣒ࢲࢺ

 㸬ࡿ

 㔜ຊᘧࢳ࣮ࡸᘧࡣ࡛࣒ࢲࢺ࣮ࣜࢡࣥࢥࡢ㸪ሐ㧗ࡀ

㧗࠸ሙྜࡸᇶ♏ᒾ┙ᙅᒙࡿ࠶ࡀሙྜࡣ࡞ᒾ┙

࣒ࣥࣛࣛࣉࢫ࣮ࣂࣜࡿࡍ ィࢆỈᖹኚࡢሐయ࣒ࢲ

㸦௨ୗ㸪RPL㸧ࡀタ⨨ࡿ࠸࡚ࢀࡉ㸬RPLࡣィ ᶵჾࢆタ

φ300mm࡛ࡉ㛗ࡢࡾ࡞┙㸪ᇶ♏ᒾࡾࡓ࠶ࡿࡍ⨨

⛬ᗘࡢཱྀᚄࡢᏍࡢ᥀๐ࡀᚲせ࡛ࡿ࠶㸬ࡢࡇ᪉ἲ࡛ࡣ㸪

ᕤከࡢࡃປຊࡀᚲせࡾ࡞㸪ࡿࡶࢺࢫࢥࡓࡲ

㠀ᖖࡣࡢࡿࡍ⨨タࢡࢵࣟࣈᩘ「ሐయ࣒ࢲ㸪ࡽࡇ

 ィࢆỈᖹኚࡢ㸪ሐయෆ㒊ࡵࡓࡢࡑ㸬ࡿ࠶ᅔ㞴࡛

ሐయ࣒ࢲ㸦௨ୗ㸪NPL㸧࣒ࣥࣛࣛࣉ࣐࣮ࣝࣀࡿࡍ

ྜࡳ⤌ࢆ᪉ἲࡢࡿࡍ ィࢆᇶ♏ᒾ┙యᣲືࡧࡼ࠾

ࡇࡿࡍᢕᥱࢆỈᖹᣲືࡢ┙㸪ᇶ♏ᒾࡾࡼࡇࡿࡏࢃ

ྍࡀ ኚィ࡞ⓗ⌮ྜᏳ౯㸪┦ᑐⓗࡤࢀฟ᮶ࡀ

 㸬ࡿ࡞⬟

ᮏㄽᩥ࡛ࡣ㸪ࡢ࣒ࢲయᣲືࢆィ ࡵࡓࡿࡍ㸪㛗

࣒ࢲ㸦㔜ຊᘧ࣒ࢲࢺ࣮ࣜࢡࣥࢥ㸪ሐ㧗125.5m㸪ᅜᅵ

㏻┬ᮾᆅ᪉ᩚഛᒁ㸧࣒ࢲࡢኳ➃GPSኚィ ࢫࢩ

⤖ ィࡢ㸪NPLィ ⤖ᯝࡓᚓ࡚ࡋヨ㦂ᑟධ3㸧ࢆ2㸧࣒ࢸ

ᯝ࡚ࡏࢃྜࡳ⤌ࢆ㸪ᇶ♏ᒾ┙ࡢỈᖹኚࢆᢕᥱࡿࡍ᪉

ἲ࡚࠸ࡘ㏙ࡿ㸬 

 

 

2. 㔜ຊᘧࡢ࣒ࢲࢺ࣮ࣜࢡࣥࢥGPSࡢタ⨨ 

 

GPSኚィ ࢆ࣒ࢸࢫࢩタ⨨ࡓࡋ㛗ࡢ࣒ࢲせㅖඖ

ࣜࢡࣥࢥᮏయ㸪2006ᖺ11᭶ࡣ࣒ࢲ㸬㛗ࡍ♧1-⾲ࢆ

㛤ጞࢆヨ㦂‣Ỉࡽ㸪2009ᖺ11᭶30᪥ࡋ⤊ࡀᡴタࢺ࣮

ᖖ‶Ỉ㸦EL. 367.30m㸸௨ୗ㸪㸬2010ᖺ4᭶3᪥ࡓࡋ

N.W.L.㸧㸪2010ᖺ4᭶30᪥ࢪ࣮ࣕࢳ࣮ࢧỈ㸦EL. 

392.10m㸸௨ୗ㸪S.W.L.㸧฿㐩ᚋ㸪Ỉࢆୗࡆ㸪2010ᖺ

5᭶29᪥ࡧN.W.L.฿㐩ࡓࡋ㸬ࡢࡑᚋ㸪㈓ỈụࡢỈ

ࢆపୗ࡚ࡏࡉ㸪 2010ᖺ 9᭶ 22᪥᭱పỈ

㸦EL.322.00m㸸௨ୗ㸪L.W.L.㸧࡛ࡲୗࡆ㸪ሐయࡸ㈓Ỉụ

࿘㎶ᆅᒣ➼ࡢᏳᛶࢆ☜ㄆࡋ㸪୍㐃ࡢヨ㦂‣Ỉࡢసᴗ

 㸬ࡓࡋࢆ

GPSࡢ࣮ࢧࣥࢭタ⨨⨨ୖὶഃ⦪᩿ᅗࢆᅗ-1㸪᩿㠃

ᅗࢆᅗ-2ࡍ♧㸬GPSࡣ࣮ࢧࣥࢭ㸪࣒ࢲሐ㡬ୖືྍⅬ

3Ⅼ㸦G-1㹼G-3㸧㸪ࡢ࣒ࢲᣲືࡢᙳ㡪࠸࡞ࡅཷࢆᕥᓊ

ᇶ‽Ⅼ࡚ࡋᅛᐃⅬ1Ⅼྜࡢィ4Ⅼタ⨨ࡓࡋ㸬ࡓࡲ㸪GPS

15ࡌྠNPL DN-2ࡣ㸪G-1࠺ࡼࡍ♧ᅗ-2ࡣ࣮ࢧࣥࢭ

ࡍศᕸࡀᒙ᩿ࡢపゅᗘୗ┤ᩜ࣒ࢲࡣ㸪G-2ࢡࢵࣟࣈ

20ࡿ࠸࡚ࢀࡉ⨨タࡀRPL DR-1ࡶNPL DN-1ࡵࡓࡿ

㸪ࡣ㸬ᇶ‽Ⅼࡓࡋ⨨タࢡࢵࣟࣈ8ࡣ㸪G-3ࢡࢵࣟࣈ



 

 

ᕥᓊሐయྲྀࡅ㒊㏆ୖࢺ࣮ࣜࢡࣥࢥࡢタ⨨ࡓࡋ㸬

GPSࡢ࣮ࢧࣥࢭタ⨨᪉ἲࡢ࡚ࡋ㸪G-1ࡢタ⨨≧ἣࢆ

ᅗ-3ࡍ♧㸬GPSࡣ࣮ࢧࣥࢭሐ㡬ୗὶ㒊ࡢ㧗ḍୖタ⨨

ࡿࡍᵓᡂࢆせ㒊ࡢ࣮ࢧࣥࢭGPSࡓ࠸⏝✲◊㸬ᮏࡓࡋ

0.6kgࡣφ156mm×H116mm㸪㉁㔞ࡣእᙧࡢ㒊ࢼࢸࣥ

ᑠᆺࡵࡓࡿ࠶࡛࣮ࢧࣥࢭࡢ㸪ᅗ-3࡞࠺ࡼࡍ♧ሙྜࡶ

ࡢሙᡤ4㸧࡞ከᵝࡢ➼୰ࡢ࣮࣐ࣝ࣍ࣥࡢ➃ኳ࣒ࢲࡵྵ

タ⨨ࡿ࠶࡛⬟ྍࡀ㸬ࡓࡲ㸪GPSࡢィ ⤖ᯝࣔࢻࣥࣞࢺ

㸪ᖹ㠃᪉ྥࡾࡼࡇࡍࢆㄗᕪฎ⌮2㸧ࡿࡼࣝࢹ

ẚィ ⢭ᗘࡢప࠸㖄┤᪉ྥࡶ࡚࠸ࡘ㸪ㄗᕪฎ⌮ᚋ

௨ࢀࡑࡣࡋ࠸࡞➼ྠ㔞 ࡢ㸪ᚑ᮶2㹼3mmࡣ⢭ᗘࡢ

 㸬ࡿ࠸࡚ࡁಖ࡛☜ࡀ⢭ᗘࡢୖ

⾲-1 㛗࣒ࢲㅖඖ 

ᆺ    ᘧ 㔜ຊᘧ䝁䞁䜽䝸䞊䝖䝎䝮 

ሐ    㧗 125.5m 

ሐ 㡬 㛗 381m 

ሐ య ✚ 1,200,000 m3 

 

 

 

G-1 G-2 G-3 ᇶ‽Ⅼᇶ‽Ⅼᇶ‽Ⅼᇶ‽Ⅼ    

 
㸸GPS  ࣮ࢧࣥࢭ

㸸NPL 

㸸RPL 

DN-1 DN-2 

DR-1 

L.W.L. EL. 322.0m 

N.W.L. EL. 367.3m 

S.W.L. EL. 392.1m 

8BL 15BL 20BL 

 

ᅗ-1 GPS࣮ࢧࣥࢭタ⨨⨨㸦ୖὶ㠃ᅗ㸧 

 

  

G-1 G-2 

DN-1 
DN-2 

DR-1 

15BL15BL15BL15BL    

20BL20BL20BL20BL    

CF-12 ᩿ᒙ 

 
㸸GPS  ࣮ࢧࣥࢭ

㸸NPL 

㸸RPL 

L.W.L. EL.322.0m 

N.W.L. EL.367.3m 

S.W.L. EL.392.1m 

L.W.L. EL.322.0m 

N.W.L. EL.367.3m 

S.W.L. EL.392.1m 

20BL 15BL 

 

ᅗ-2 GPS࣮ࢧࣥࢭタ⨨⨨㸦᩿㠃ᅗ㸧 

GPSGPSGPSGPS     ࣮ࢧࣥࢭ࣮ࢧࣥࢭ࣮ࢧࣥࢭ࣮ࢧࣥࢭ

㸦㸦㸦㸦GGGG----1111㸧㸧㸧㸧    

 

ᅗ-3 GPS࣮ࢧࣥࢭタ⨨≧ἣ㸦G-1㸧 
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ᮏ❶࡛ࡣ㸪GPSኚィ ࡼ࣒ࣥࣛࣛࣉ࣒ࢸࢫࢩ

㸪ࡣ࣒ࢸࢫࢩ 㸬GPSኚィࡍ♧࡚࠸ࡘኚィ ⤖ᯝࡿ

GPSࢆ࣮ࢧࣥࢭタ⨨2009ࡓࡋᖺ11᭶1᪥2010ࡽᖺ12᭶1

᪥࡛ࡲ㸪ࡣ࣒ࣥࣛࣛࣉヨ㦂‣Ỉࢆ㛤ጞ2009ࡓࡋᖺ12

᭶1᪥2010ࡽᖺ12᭶1᪥ࡢ࡛ࡲィ ⤖ᯝࡍ♧ࢆ㸬 

 

㸦1㸧 GPSࡿࡼኚᣲືィ ⤖ᯝ 

GPSࡿࡼ㛗ࡢ࣒ࢲኚィ ⤖ᯝࢆ㈓Ỉࡶ

ᅗ-4ࡍ♧㸬ᅗࡣ㸪ୖࡽG-1㹼G-3ࡢ㸦a㸧ୖୗὶ᪉ྥ

ኚ㸪㸦b㸧࣒ࢲ㍈᪉ྥኚ㸪㸦c㸧㖄┤᪉ྥኚࢆ♧

 㸬ࡍ♧௨ୗࢆᚩ≉ࡢᣲືࡢࢀࡒࢀࡑ㸬ࡿ࠸࡚ࡋ

a㸧 ୖୗὶ᪉ྥኚ 

ୖୗὶ᪉ྥࡢኚࡣ࡚࠸ࡘ㸪ヨ㦂‣Ỉ㛤ጞᚋ2010

ᖺ3᭶࡛ࡲ㈓ỈࡰࢆL.W.L.ಖࡿ࠸࡚ࡗ㛫ࡣ㸪ୗὶ

ഃࡢኚࢀࡑࡣⓎ⏕࠸࡞࠸࡚ࡋ㸬࠾࡞㸪ᅗෆ

㸬ࡿࢀࡽぢࡀᣲື࡞␗≉ୗὶ᪉ྥኚୖࡣ㒊࡛ࡢAࡍ♧

ࢫࣃࢳ࣐ࣝ㸪ࡾࡶ✚ࡀ㞷࿘㎶࣮ࢧࣥࢭGPSࡣࢀࡇ

㸦GPS⾨ᫍࡢࡽ㟁Ἴࡢᑕ㸧ࡀⓎ⏕࠼⪄ࡵࡓࡓࡋ

ࡀ㸪ኚືࡾࡼࡇ࠺⾜ࢆ㸪㝖㞷ࡣ㸬ᐇ㝿ࡿࢀࡽ

 㸬ࡓࡋㄆ☜ࢆࡇࡿࡲ

ḟ㸪L.W.L.ࡽN.W.L.Ỉࡿࡏࡉ᪼ୖࢆᚑ࠸㸪

ྛィ ᆅⅬࡶୗὶ᪉ྥ5mm⛬ᗘࡢኚࡀⓎ⏕࡚ࡋ

Ỉࢪ࣮ࣕࢳ࣮ࢧࡢ2009ᖺ4᭶29᪥ࢆᚋ㸪Ỉࡢࡑ㸬ࡿ࠸

S.W.L.ࡿࡏࡉ᪼ୖ࡛ࡲ㸪Ỉኚᛂ࡚ࡌG-1࡛᭱

29.0mmࡢୗὶഃࡢኚࡀⓎ⏕ࡿ࠸࡚ࡋ㸬 

⏕Ⓨࡀኚࡢ㸪ୖὶഃ࠸ᚑపୗࡢᚋ㸪Ỉࡢࡑ

ࢆỈ㸪2010ᖺ5᭶30᪥ࡣኚࡢ㸬ୖὶഃࡿ࠸࡚ࡋ

N.W.L.࡛ࡲୗࡆ㸪ࡢࡑᚋỈࢆN.W.L.࡛ ࣨ᭶⛬ᗘಖࡗ

ࢇⱝᖸ㐍ࡀኚࡢὶഃୖࡶ࡚ࡗ࡞2010ᖺ7᭶26᪥ࡓ

పୗ࡛ࡲ.L.W.Lࢆ㸪Ỉࡣኚࡢὶഃୖࡢࡇ㸬ࡿ࠸࡛

௨ࢀࡑ㸪ࡀࡃ⥆࡛ࡲEL.340m㏆ࡀ㈓Ỉࡢ㏵୰ࡿࡏࡉ

㝆ࡣࡧୗὶഃࡢኚࡀⓎ⏕ࡋ㸪ỈࢆL.W.L.⥔ᣢ

 㸬ࡿ࠶ࡘࡘࡁ㏆್࡙ࡢ㸪ィ 㛤ጞࡣࡽ࡚ࡋ

b㸧 ࣒ࢲ㍈᪉ྥኚ 

㸪ヨ㦂‣Ỉ㛤ጞᚋ2010ࡣ࡚࠸ࡘኚࡢ㍈᪉ྥ࣒ࢲ

ᖺ12᭶ୗ᪪㡭ࡾࡼኚࡀⓎ⏕ࡿ࠸࡚ࡋ㸬G-1㸪G-2ࡣᕥ

ᓊഃ㸪G-3ྑࡣᓊഃࡢኚ࡛ࡿ࠶㸬ࡢࡇኚࡣ㸪

L.W.L.ಖᣢᮇ㛫୰2010ࡢᖺ3᭶1᪥࡛ࡲᚎࠎ㐍⾜࠸࡚ࡋ

࠸࡞࠸࡚ࡋ⏕Ⓨࡀ㸪ୖୗὶ᪉ྥኚࡣᮇ㛫୰ࡢࡇ㸬ࡿ

࡚ࡋ⏝సࡣỈᅽ࡞ࡁᑐⓗ┦ሐయ࣒ࢲ㸪ࡽࡇ

ィ ᆅⅬ࡛ࡢࢀࡒࢀࡑ㸪ࡋࡋ㸬ࡿࢀࡽ࠼⪄࠸࡞࠸

2mm⛬ᗘ࡛ࡀࡿ࠶ࡣኚࡀⓎ⏕ࡿ࠸࡚ࡋ㸬ኚࡀⓎ⏕

⪄ࡀ➼ᙳ㡪ࡢᗘ ࡢ㸪タ⨨ሙᡤ࡚ࡋࡘ୍ࡢ⏤⌮ࡓࡋ

ウ᳨ࡓ࠼ࡲ㋃ࢆሐయ ᗘࡸ 㸪ᚋእẼࡵࡓࡿࢀࡽ࠼

 㸬ࡿ࠶ᚲせ࡛ࡀ

ୖୗὶ᪉ྥࡢィ ⤖ᯝࡽ㸪ሐయ࡞ࡁỈᅽࡀ



 

 

Ỉࡢ࡛ࡲ.S.W.Lࡽ.㸪N.W.Lࡿࢀࡽ࠼⪄ࡿࡵࡌࡣࡾ

ୖ᪼ᮇ㛫ࡣ㸪G-1ࢇࡣኚࡀ࠸࡞ࡀ㸪G-2ྑࡣ

ᓊഃࡢ㸪G-3ࡣᕥᓊഃࡢኚࡀⓎ⏕ࡿ࠸࡚ࡋ㸬ḟ㸪

Ỉࢆపୗࡿࡏࡉᚑ࠸㸪G-1G-3ࢇࡣኚࡀ

ࡋ⏕Ⓨࡀኚᕥᓊഃ㏫ࡣỈୖ᪼ࡣ㸪G-2ࡃ࡞

㈓ࡢ㏵୰ࡿࡏࡉపୗ࡛ࡲ.L.W.Lࢆᚋ㸪Ỉࡢࡑ㸬ࡿ࠸࡚

ỈࡀEL.340m㏆ࡿ࡞㸪ࡧ㸪G-2ࡣᕥᓊഃኚ

ࡀⓎ⏕ࡿ࠸࡚ࡋ㸬 

c㸧 㖄┤᪉ྥኚ 

㖄┤᪉ྥࡢኚࡣ㸪ᙜึࡣ㈓Ỉ㛵ࡎࡽࢃỿୗഴྥ

ᚋ2010ᖺ9ࡢࡑഴྥ㸪ࡿࡍ᪼ୖࡣࡽ㸪2010ᖺ5᭶ࡾ࠶

᭶ࡽୗ㝆ࡿࡍഴྥࡿ࠶㸬㖄┤᪉ྥࡢኚࡣỈ

ࡼࡿ࠸࡚ࡋ♧ࢆኚືࡿࡼ㸬Ꮨ⠇࠸࡞ࢀࡽࡳࡣ㛵┦ࡢ

 ࡢሐయࡧࡽ࡞ ほ࡞㸬ᚋ㸪㛗ᮇⓗࡿ࠼ぢࡶ࠺

ᗘᛂຊゎᯒࢆᐇࡋ㸪ኚᣲືࡢヲ⣽᳨࡞ウࡀᚲせ࡛

 㸬ࡿ࠶

ࡿࢀࡽ࠼⪄ᙳ㡪ࡢ㞷ࡣᅗ୰Aࡀࡓ㏙ࡶ㸪ඛ࠾࡞

␗ᖖ್ࡀⓎ⏕ࡿ࠸࡚ࡋ㸬㖄┤᪉ྥࡣ࡚࠸ࡘ㸪᪤ ࡢ

ヨ㦂5㸧ࡾࡼ㸪GPSࡓࡗࡶ✚ୖ࣮ࢧࣥࢭ✚㞷῝ࡾࡼ

Ⅼྛࡣ㸪ᅗ୰Bࡓࡲ㸬ࡿ࠸࡚ࢀࡉㄆ☜ࡀࡇࡃࡘࡽࡤ

㸬㔜ຊࡿ࠸࡚ࡋ⏕Ⓨࡀࡁࡘࡽࡤࡢኚ࡞࠺ࡼࡌྠࡶ

ᘧ࠺ࡼࡢࡇ࡛࣒ࢲࢺ࣮ࣜࢡࣥࢥ▷㛫࡛㝯㉳ࡇࡿࡍ

ࣇࢩィ ᆅⅬྠྛࡶࢱ࣮ࢹࡓࡲ㸪ࡃࡃ࠼⪄ࡣ

⏕Ⓨࢆࢫࣃࢳ࣐ࣝ㸪ᅛᐃⅬ㏆ࡽࡇࡿ࠸࡚ࡋࢺ

 㸬ࡿࡁᢕᥱ࡛ࡢࡶࡓࡗ࠶ࡀᖖ␗ࡢࡽఱࡿࡍ

㸦2㸧 ࡿࡼ࣒ࣥࣛࣛࣉኚᣲືィ ⤖ᯝ 

GPSࡢ࣒ࣥࣛࣛࣉ⨨ࡢ㛵ಀࡣᅗ-1㹼ᅗ-2ࡍ♧

ࢧࣥࢭ㸪GPSNPL DN-2ࡣG-1ࡢ࣮ࢧࣥࢭ㸪GPS࠺ࡼ

⨨タୖࢡࢵࣟࣈࡌྠRPL DR-1NPL DN-1ࡣG-2ࡢ࣮

ࡾࡼᐃ᪉ᘧ ື⮬ࡣ࣒ࣥࣛࣛࣉ㸪࠾࡞㸬ࡿ࠸࡚ࡋ

ィ ࡿ࠸࡚ࡋ㸬 

㸬ᅗࡍ♧ᅗ-5ࢆኚィ ⤖ᯝࡿࡼ࣒ࣥࣛࣛࣉ

㍈᪉ྥ㸪㸦c㸧㈓࣒ࢲ㸦a㸧ୖୗὶ᪉ྥ㸪㸦b㸧ࡾࡼୖࡣ

Ỉࡿ࠸࡚ࡋ♧ࢆ㸬ࡓࡲ㸪NPL DN-1RPL DR-1ࡢኚ

㔞ྜࡢィࢆᅗ୰ࡿ࠸࡚ࡋ♧㸬࠾࡞㸪NPLࡣGPS㐪࠸

㖄┤᪉ྥࡢኚィ ࠸࡞ࡁ࡛ࡣࡇ࠺⾜ࢆ㸬ࢀࡒࢀࡑ

 㸬ࡍ♧௨ୗࢆᚩ≉ࡢᣲືࡢ

a㸧 ୖୗὶ᪉ྥኚ 

ୖୗὶ᪉ྥኚࡣ㸪‣Ỉࢆ㛤ጞࡋ㸪L.W.L.࡛ Ỉ୍ࢆ

ᐃಖࡿ࠸࡚ࡗᮇ㛫ࡣ㸪DN-1DN-2ୖࡣὶഃ᭱

3mm⛬ᗘࡢኚࡀⓎ⏕ࡿ࠸࡚ࡋ㸬୍᪉㸪DR-1ࡢኚࡣ

ࡏࡉ᪼ୖ࡛ࡲ.N.W.Lࢆ㸬Ỉ࠸࡞࠸࡚ࡋ⏕Ⓨࢇ

ࡀኚࡢୗὶഃィ ⤖ᯝࡢ࡚ࡍ㛫㸪ࡢࡑ㸪ࡿ

ぢࡿࢀࡽ㸬ỈࡀS.W.Lࡿࡍ᪼ୖ࡛ࡲ㸪DN-2࡛23.7mm

࠸࡚ࡋ⏕Ⓨࡀኚࡢィ࡛30mmྜࡢDR-1ኚ㸪DN-1ࡢ

㸪DN-1࠸ᚑࡿࡍୗ㝆࡛ࡲ.N.W.Lࡀᚋ㸪Ỉࡢࡑ㸬ࡿ

ഴྥࡿᡠ࡛ࡲኚࡢඖࡌ㌿ኚࡢὶഃୖࡣDN-2

ࣥࢥ㸬࠸࡞࠸࡚ࡌ⏕ࡀኚࢇࡣ㸪DR-1ࡀࡿ࠶

ᙎࡣDN-2㸪DN-1ࡿ࠶࡚ࡋ⨨タሐయෆ࣒ࢲࢺ࣮ࣜࢡ

ᛶⓗ࡞ᣲືࡋ♧ࢆ㸪ᒾ┙ෆタ⨨ࡿ࠶࡚ࡋDR-1ࡣረᛶ
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 㻱

㻸
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㈓Ỉ

㸦a㸧ୖୗὶ᪉ྥኚ 

㸦b㸧࣒ࢲ㍈᪉ྥኚ 

㸦c㸧㖄┤᪉ྥኚ 

㸦d㸧㈓Ỉ 

AAAA    AAAA    AAAA    

AAAA    AAAA    AAAA    BBBB    BBBB    

ヨ㦂‣Ỉᮇ㛫 

S.W.L. 

N.W.L. 

L.W.L. 
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ⓗ࡞ᣲືࡿࢀࡽ࠼⪄ࡿ࠸࡚ࡋ♧ࢆ㸬N.W.L.࡛Ỉࢆ

୍ᐃಖࡿ࠸࡚ࡗᮇ㛫ࡣ㸪DN-1DN-2ୖ࡚ࡋ⥆⥅ࡣὶ

ഃኚࡀⓎ⏕ࡋ㸪ィ 㛤ጞ್ࡢᡠࡿഴྥࡿ࠶

ᚋ㸪Ỉࡢࡑ㸬࠸࡞ࢀࡽࡳࡣኚࢇ㸪DR-1ࡀ

㏵୰㸪EL.340m㏆࡛ࡿࡏࡉୗ㝆.L.W.Lࡽ.N.W.Lࢆ

GPSࡢィ ⤖ᯝྠᵝ㸪DN-1DN-2ࡣୗὶഃኚ

࡛.㸪L.W.Lࡋ⏕Ⓨࡀ Ỉ୍ࢆᐃࡓࡋᚋୗὶഃࡢኚ

ࡣࡿ࠸࡚ࡗࡲ㸬 

b㸧࣒ࢲ㍈᪉ྥኚ 

ࡣᮇ㛫ࡿ࠸࡚ࡗಖ.L.W.Lࢆ㸪Ỉࡣ㍈᪉ྥኚ࣒ࢲ

ࢆỈ㸪2010ᖺ3᭶௨㝆ࡀ࠸࡞ࡋ⏕Ⓨࡀኚࢇ

N.W.L.ࡿࡏࡉ᪼ୖ࡛ࡲDN-1ྑࡣᓊഃ㸪ྠࡌᆅⅬࡢ

ᒾ┙ෆࡿ࠶DR-1ࡣᕥᓊഃ㸪DN-2ࢇࡣኚࡀ

Ⓨ⏕࠸࡞ࡋ㸬ࡢࡇኚࡣ㸪ỈࢆS.W.L.࡛ࡲỈ᪼ୖࢆ

㸬S.W.L.฿㐩௨㝆㸪Ỉࡿ࡞ࡃࡁ࡚ࡋ⥆⥅㛫㸪ࡿࡏࡉ

ᒾ┙ෆࡢᆅⅬࡌ㸪ྠᕥᓊഃࡣ㸪DN-1ࡿࡏࡉୗ㝆ࢆ

ࡣኚ㔞ࡀࡿ࠸࡚ࡋ⏕ⓎࡀኚᓊഃྑࡣDR-1ࡿ࠶

㛫㸪DN-2ࡢࡑ㸬ࡿ࠶ᚤ㔞࡛࡚ࡵᴟ2mm⛬ᗘࢀࡒࢀࡑ

 㸬ࡿ࠸࡚ࡋ⏕Ⓨࡀኚࡢᓊഃྑࠎᚎࡣ

 

㸦3㸧 GPS࣒ࣥࣛࣛࣉィ ್ࡢẚ㍑ᒾ┙ኚࡢ

᥎ᐃ 

ᮏ⠇࡛ࡣ㸪ࢡࢵࣟࣈࡌྠࢀࡒࢀࡑタ⨨ࡿ࠶࡚ࡋG-1

㸬࠺⾜ࢆẚ㍑ࡢィ ⤖ᯝࡢDR-1ࡧDN-1ཬDN-2㸪G-2

ィ ್ࡣ㸪୧⪅ࡢẚ㍑࠺ࡼࡿࡁ࡛ࡀ㸪࣒ࣥࣛࣛࣉ

⌮ᩚ࡚ࡋ್ࣟࢮࢆ2009ᖺ12᭶1᪥ࡿ࠶ィ 㛤ጞ࡛ࡢ

 㸬ࡓࡗ⾜ࢆ

 

 

a㸧G-2DN-1࣭ DR-1ࡢẚ㍑ 

GPSࡿࡼィ ⤖ᯝ㸪NPL࣭RPLࡢィ ⤖ᯝࡢẚ

㍑ࡿࡁ࡛ࡀ㸪G-2DN-1࣭DR-1ࡢẚ㍑ࢆᅗ-6ࡍ♧㸬 

ᅗ-6㸦a㸧ୖࡍ♧ୗὶ᪉ྥኚࡣ㸪࣒ࣥࣛࣛࣉ

DN-1㸪RPL DR-1ࡢィ ⤖ᯝࡣ㸪≉Ỉୖ᪼╔┠

࣒ࣛࣛࣉ㸪ࡲ࠸㸬࠸ࡉᑠ࡚ẚィ ⤖ᯝࡢGPSࡿࡍ

࠺ࡼࡍ♧ィ ⨨ᶍᘧᅗࡢ㸪ᅗ-7ࡣィ ⤖ᯝࡢࣥ

NAᆅࡓࡋ‽ᇶࢆᅛᐃⅬNBࡢሐయෆ࣒ࢲ㸪ࡣ㸪NPL

Ⅼࡢኚ㸪RPLࡣ㸪ᇶ♏ᒾ┙ෆࡢᅛᐃⅬRBࢆᇶ‽ࡋ

ࡵྵࢆ┙ᇶ♏ᒾࡣ㸪GPSࡾ࠾࡚ࡋ♧ࢆኚࡢRAᆅⅬࡓ

㸪࡛ࡇࡑ㸬ࡿࢀࡽ࠼⪄ࡿ࠸࡚ࡋ ィࢆᣲືࡢయࡓ

DN-1DR-1ྜࢆᡂࡓࡋ⤖ᯝࢆᅗ୰ࠕ㸦DN-1㸧+㸦DR-

1㸧ࠖ㸦௨ୗ㸪ྜ࣒ࣥࣛࣛࣉᡂ್㸧ࡍ♧㸬ྜᡂࡓࡋ

⤖ᯝ㸪ୖୗὶ᪉ྥኚࡣ㸪Ỉୖ᪼ࡣ㸪GPS࣒ࣛࣉ

㸪ࡀࡓࡋ♧ࢆഴྥࡢᵝྠࡣ್ ィࡿࡼᡂ್ྜࣥࣛ

Ỉୗ㝆ࡣ㸪GPSࡢィ ⤖ᯝࡣ㸪ィ ึࡢᮇ್ࡾࡼ

ᡂ್ྜ࣒ࣥࣛࣛࣉ㸪ࡋᑐࡢࡿࡍኚὶഃୖ࣒ࢲ

࡞ࡣࡇࡿࡍኚὶഃୖࡢ࣒ࢲࡾࡼィ ึᮇ್ࡣ

ࣉ1.4mm㸪ୗὶഃࡣ್ ィࡢ㸪GPSࡣ㸬᭱⤊ⓗࡓࡗ

ィ࡞࠺ࡼࡌྠࡰ2.1mmୗὶഃࡣᡂ್ྜ࣒ࣥࣛࣛ

 㸬ࡓࡗ࡞್ 

ᅗ-6㸦b㸧࣒ࢲࡍ♧㍈᪉ྥኚࡣ࡚࠸ࡘ㸪DN-1

DR-1ࡢ༢యࡢᣲືࡣGPSࡢィ ⤖ᯝࡃࡓࡗࡲ㐪ࡓࡗ

ᣲືࡿ࠸࡚ࡗ࡞㸬ᅗ-6㸦a㸧ྠᵝ㸪ᅗ୰࣒ࣛࣉ

 ィࡢGPSࡣᡂ್ྜ࣒ࣥࣛࣛࣉ㸬ࡍ♧ࢆᡂ್ྜࣥࣛ

⤖ᯝ࡞࠺ࡼࡌྠഴྥࡀࡿ࠸࡚ࡋ♧ࢆ㸪ኚ㔞᭱ࡣ

࡛4mm⛬ᗘࡢᕪࡀぢࡿࢀࡽ㸬࡚ࡋࡘ୍ࡢ⏤⌮ࡢࡇ㸪

ኚ㔞ࡢୗὶ᪉ྥୖࡀᑐ್⤯ࡢኚ㔞ࡢ㍈᪉ྥ࣒ࢲ

ẚ࡚ᑠࡿࢀࡽࡆ࠶ࡀࡇ࠸ࡉ㸬 
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㸦a㸧ୖୗὶ᪉ྥኚ 

㸦b㸧࣒ࢲ㍈᪉ྥኚ 

㸦d㸧㈓Ỉ 

ヨ㦂‣Ỉᮇ㛫 

S.W.L. 

N.W.L. 

L.W.L. 
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b㸧ᒾ┙ኚࡢ᥎ᐃ 

ḟ㸪GPSࡢィ ್ࡽᒾ┙ࡢኚ㔞ࡢ᥎ᐃࡓࡗ⾜ࢆ㸬

ᅗ-7ࡢィ ⨨ᶍᘧᅗ࠺ࡼࡍ♧㸪NPLࡣ㸪࣒ࢲሐయ

ෆࡢᅛᐃⅬNBࢆᇶ‽ࡓࡋNAᆅⅬࡢኚ㸪GPSࡣᇶ♏

ᒾ┙ࡓࡵྵࢆయࡢኚࢆィ ࡿ࠼⪄ࡿ࠸࡚ࡋ㸪

GPSࡢィ ⤖ᯝG-2ࡽ㸪NPLࡢィ ⤖ᯝDN-1ࢆᘬࡓ࠸

್㸦௨ୗ㸪ࠕ㸦G-2㸧-㸦DN-1㸧ࠖ㸧ࡣ㸪ᇶ♏ᒾ┙ࡢኚ

㔞ࢆィ ࡿ࠸࡚ࡋRPLィ ್NR-1㏆ࡍ♧ࢆ್࠸

ィ ⤖ᯝࡢ㸪GPSィ ᒾ┙ኚࡢ㸬DR-1ࡿࢀࡽ࠼⪄

ࡼ㸬ᅗࡍ♧ᅗ-8ࢆẚ㍑ࡢ᥎ᐃᒾ┙ኚࡓࡋ⟭ヨࡽ

㸪㸦a㸧ୖୗὶ᪉ྥࡣ್ࡢ㸦G-2㸧-㸦DN-1㸧㸪DR-1ࡾ

ኚ㸦b㸧࣒ࢲ㍈᪉ྥኚࡶࡣኚࡢⓎ⏕᪉ྥࡣ

 㸬ࡿ࠶ࡀᕪࡣ㸪ኚ㔞ࡀࡿ࠶࡛ࡌྠ

ḟ㸪RPLࡀタ⨨࠸࡞࠸࡚ࢀࡉᆅⅬ࡛ࡢᒾ┙ኚ㔞ࡢ

⟬ฟࡓࡗ⾜ࢆ㸬G-1DN-2ࡢẚ㍑ࢆᅗ-9ࡍ♧㸬㸦a㸧

ୖୗὶ᪉ྥ㸪㸦b㸧࣒ࢲ㍈᪉ྥࡶGPSࡢィ ⤖ᯝ

࠸࡚ࡋ♧ࢆഴྥ࡞࠺ࡼࡌྠࡣィ ⤖ᯝࡢ࣒ࣥࣛࣛࣉ

್ ィࡢGPSᵝྠࢡࢵࣟࣈ20ࡣ㸪ィ ⤖ᯝࡓࡲ㸬ࡿ

࠶ഴྥࡿ࡞ࡃࡁ࡚ẚ್ ィࡢ࣒ࣥࣛࣛࣉࡀ

ࡽィ ⤖ᯝࡢ㸪GPSᵝྠ㸪ᅗ-8ࡣ㸬ᅗ-9୰ࡿ

NPLࡢィ ⤖ᯝࢆᘬࠕࡓࡵࡶ࡚࠸㸦G-1㸧-㸦DN-2㸧ࠖ

㸪ࡓࡲ㸬ࡿ࡞㸪᥎ᐃᒾ┙ኚࡀ್ࡢࡇ㸬ࡿ࠸࡚ࡋ♧ࢆ

㸪ࡣഴྥࡢ㛵ᅗ┦ࡢ㈓Ỉࡢ㸦G-1㸧-㸦DN-2㸧ࠖࠕ

࡚ࡋ⮴୍ഴྥࡢDR-1ࡿ࠶RPL࡛ࡀࡿ࡞␗ࡣࢡࢵࣟࣈ

 㸬ࡿ࠸

 ࡵࡲ .4

 

ᮏ◊✲࡛ࡣ㸪GPSィ ࣒ࢲ࡚࠸⏝ࢆ࣒ࢸࢫࢩሐయࡼ࠾
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MEASUREMENT OF DEFORMATION OF FOUNDATION 

FOR CONCRETE GRAVITY DAM USING GPS 

 

Toshihide KOBORI, Yoshikazu YAMAGUCHI, Wataru OODATE 

and Norikazu SHIMIZU 

 
   The measurement of deformation is one of the most important measuring items for safety management 

of concrete gravity dams. Displacement measurement of concrete gravity dams is commonly made by 

normal and inverted plunb lines. However, the installation of inverted plumb line is a cost and time 

consuming work. Our previous research revealed that GPS displacement measurement system has 

sufficient accuracy for practical use. If we can confirm that the combination of normal plumb line and 

GPS displacement measurement system can make was estimate the displacement of foundations for 

concrete gravity dams, safety management will became more sophisticated and inexpensive. 
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