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 ↑ϼ ⅔ד

→ᵖϫׇ ˝Ἇ ⁮ở₫ ╧ᴌ Ḑ ︠ 

- ͍Ҋ →ᵖϫׇ ᶙ̎ ╕ „Ԝ˪ ᾋ□ӄ„ Ṇ  ₁ϫ

- ᶙּר ̎ᶱ∙╢ ⁮ ╕ „Ԝ˪ Ṇ  ₁ϫ

͍╢ ṯ̟ở̃   

- ᴃḯ₫ ᶱר ╕ ᶱᾄ ꞉ʷ ▐╖͢

- ᶿʷ ׂש⅔  ˣ╩ʷ

ᾋἏᶶ╢ ̬Ɑ ῶ♆Ἐ̐ ϼ̬Ἐ ṏ╢ ᾑ ở  

+ ḅ̒קּ┘ כᵖ Ҋừ ᾋἏᶶ╢ ֹו ṏ ḟῶ

- →ᵖϫׇ›Ἁ ở̃ʷ ᵡ╕ ╧┘ʷ ᷁͢

- ˝Ἇ ˉḘ ˼╕ „Ԝ˪ Ṇ  ₁ϫ

- ở̃ ↑ở כₓ ╖ᶶἏᾋ ╧‮ ᴋᶑ „Ԝ˪ ‎ ͢
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 1-♫ד

ᶙּר ̎ᶱ∙╢ ⁮ ╕ „Ԝ˪ Ṇ  ϫ   

  - ͍Ҋ →ᵖϫׇ ᶙ̎  ⁮ở

  - ̐˛₫ ◐ ᶙּר ̎ᶱ∙╢ ⁮
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⁮ở : 1919У(104У ♆) ▐‰җ ╪Ӧ

ḖҲ ḱ  ᾋᶈ  ̎◌ ˝Ἇ : Ŝx ЬѸᾋᶈ ŝׇѡ 

╧ᵏ╓ᴘ ‗ ᾊ ᵖ ᵠѽỢ ͖ᾆ› ˝ἏӅ 

̎◌›Ἁ ḖҲ  ḱ  ᾋᶈ  ỵỢ

͍ ̧̐Ἁ

Ḣḵ₂ Ḣ

ҳᵛ↔Ҽ : 2 8 ҳᵛἍ†( )₫ 3 1 ᵠἚ↔Ҽ( ḖҲ ♆̭)

ḖҲ›Ἁ ͍Ҋ╢ ᶙ̎ ╖ ̎ṥ  ḱ  ᶙ͖ὢ■ ỵ
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ḖҲ(ⱭἍḖҲ)›Ἁ ̎ṥ   ḱ  ᶙ͖ὢ■

̎ᶱ∙

̎ᶱ∙

̎ᶱ∙

- ˼Ἐ̎‭♆ᶴ ̧ ᶙ̐

  ̧Ὕ 5ᶕ, Ɑ̧Ὕ 26ᶕ (╪Ṓ╩)

1918У 1  ⱳ‭ỵ 18ᶕ (╪Ṓ╩)

1919У 2  ̭╩ ⱳ‭ỵ 2ᶕ

(♩◐₂, ủ⁵)

1945У ̘Ṑ♇ּ͢ק ⱳ‭ỵ 345ᶕ 

( ̭╩ 65ᶕ, ╪Ṓ╩ 280ᶕ) 

⁮ở : ̭╢ ᶙ̎

₴ ḅừ╪͢?
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1916 ˼Ἐ̎‭♆ᶴ ̧ ᶙ̐ 

⁮ở : ̭╢ 4У♫ Ҋ ̧ ᶙ̎ ̐

1941 ˼Ἐ♫̭Ҋ  ᶙ̎ ̐ 
1946 Ἁ↕Ҋ ̧ ᶙ̎ ̐ 

1960 ⁴ἚҊ ̧ ˝Ἇ̎ ̐( ᶙ♆̎) 

1939 Ҽῳ̎̐ ∙ ᶙ̐ 1948 ‗̎̐Ҋ  ᶙ̎ ̐ 

1950 ̬Ҋ ̧ ᶙ̎ ̐ 1967 ₂ϳҊ ̧(ˉᶕ) ᶙ̎ ̐ 

1952 ♆ϳҊ

1948, 1951 ⱭἍҊ ̧ ᶙ̎ ̐ 1946 ‎ʹҊד̘ ∙ ᶙ̐ 

1962 ╩ ̎Ҋ ᶙ̎ ̐ 

1962 ⁴ἚҊ ̧ ᶙ̎ ̐ 

1964 ̃ᴋҊ ᶙ̎ ̐ 

1970 ˝̭, ˼ , ѻ̭, Ἐ͉̒, ṦҊ 1969 Ҽ̭Ҋ 1974 ̭ḇҊ, ᶕּקҊ 

1977 ˃∙, Ἁ↕ᾋᵛ

1953 ṥỢҊ ̧ ˝̎ ̐( ᶙ♆̎) 1963 ṥỢҊ ̧ ᶙ̎ ̐ 

1963 Ҋ ᶙ̎ שׂ ̐ 

1965 ὝҲ̎̐Ҋ  ᶙ̎ ̐ 1971 ╨Ҋ ̧ ᶙ̎ ̐ 

1955 ҼῳҊ  

1979 ╩ 1997 Ἒ⸗1988 ῳ1982ד Ὕ∙ 1999 Ἁ˼
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˼ᴎ(1905~1975)

- ̧ ♫̭Ҋ  ᶙ̎ ̐(1929. 3. ⱳ‭)

- Ἁ↕Ҋ ̧ ᶙ̎ ̐ Ҋ→̧Ὕ(1954. 6.)

- Ҋ ᶙ  2~6Ҋ ◌(1953~1958 )

- ⱭἍ ҳṥ ͖ở, ϼᶱṥ Ҋ ˝Ἇ̭◌,

Ἁ↕ᾋ ṥᾋ◌

˃Ҋ̧(̬- ) 

Ἇ˾ ᾋ̎(1934~1936)

̎ᶱ∙
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⁮ở : ̐˛╢ ᶙּר ̎ᶱ∙

̎ᶱ∙╧ ּר♥ Ἇ˾ !

ὠ ?╕סּ⅔ ṏּר╓ᴘ ♆ᶴἘ╧Œ
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ᶙּר ̎ᶱ∙╢ ⁮

̐˛ ᶙּר ̎ᶱ∙ ⁮  : ̭ ˉḘ-˾ , Ἇ˾, ˝Ἇ̒ᵖ
- ὝἻ Ḑ ̧  : Ҳᴘ, ̧קּ ,ר Ҳ, ᵠ, ừ ὝҲ ̒ᵩ,

Ḙ♆ἲ(Ὕᴌ, ᴌ, ∙■ᴌ), LNG ♄◌ἲ,

Ҳ(╪Ḗ Ҳ, ̃ἳ Ҳ, Ҳᾋ Ҳ) ӫ

- Ὕ■∙ : Ҏ, , ừ ὝҲ ᵖ ᾋἏ ӫ

Ḑ Ợ‭ ѻּק : ʹ ˛ד - ⱭἘ ӫ קᵭᵛ, ѻּ ,קּ

1980~90УҊ ╧  ᶙּר ̎ᶱ∙╢ ⁮

- ⌐ ᶘӤ ˣ(ּר♥ Ἇ˾ ♫№) ᵖ Ḑ ṏὝ̒קּ┘ + ṏ  ˃̒ᵖ
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↑„ : Ἇ˾↑⁮

Ἇ˾ ᾋҗ ᶙּר ̎ᶱ∙╧ ḇʹ Ἇ˾ở Ἇᵛ
- ͜ ᵚ(ϼᶱṥ ᶙ̭◌,  ᶙ͖ὢở) : Ҳ ⸗ Ἇ˾ởᶱἲ(1957)

̑₂ (Ἁ↕ᾋ, ˝Ἇṥ) :  Ѯ„ᵝ(1978)קּ‾₂

͜ ᵚ + ̑₂  = Ҳ  Ѯ„ᵝ╓ᴘקּ‾

- ♆͔ᴎ( Ҳ  ᾋἏ̭) : ┘ᾍ ὝἏ˾̎ѻ(1966) Ř┘ᾍ ᴃ╧ἧ

- ͜ ủῶ˝Ἇ͖ὢ̎ở(1967) Ř : (Ἇṥ˝)ד ủῶ

̎ᶱ∙╧ Ὕ җ Ἇ˾ ‭ᶱᵎ ḇʹ Ἇ˾ởʷ 

Ҋᾍ Ѹѡ ╢ḅᴘ Ś↑⁮ ╧ׇѡ ѻ„ ở↑ 

[̭„ở♆] ↑⁮( ) : ᶶֹו♅ ◐ ╢ ᵎ קּ ῳѮ ̃

ỵỢ̐ ἲẈ› ⅔ Ьᶱᵎ ♫̎ ѡ ╪.

↑⁮ͬ , ἲ↑⁮, ˛↑⁮ ӫ ṥ♩♅ ╢ḅᴘ Ṇֹו,  

Ἇ˾↑⁮     ˝Ἇ‾ּקѮ„ᵝ   ὢ↑⁮     ⁴̬̐♫
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 2-♫ד

ᴃḯ₫ ᶱר ╧ ᶱᾄ ꞉ʷ ▐ϫ   

  - →ᵖϫׇ›Ἁ ₓ  ḗѡ ᴃḯ ̧

  - ♩■̧ ᴃḯ ṥ ṯ̟

- ˡѻᾍҲᾋ ῳ קּ  ד ◌ ṯ̟

    (ᶱר  ̬Ɑ ủ Ḣ ♣ ṯ̟)

- ̬Ɑ╪ Ἐ╢ ׂש⅔Ἐ
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ᴃḯʷ ᶴ♫╩ʷ

ṏ ╢ר̧  ♆↑ Ҳᴘ› 
ḯ קּקּ  Ѹᵖʷ Ἁ„‮
ᾋ (ṯ̟) ⌐ ╧Œ-

→ᵖӦ╢ ↑„ᴘ ᶑ...

ᴃḯ ̬ⱭׇἉ 
⌐ Ѹ

̐⁴ ᴃḯѡ ⌐  ̬Ɑ╩ʷ?
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̬Ɑ̎  ̎ṥ 44У

Ҋ 3У, Ἂở̐♩ 2У..

̬Ɑ̎  ̎ṥ 44У ..

Wisconsin›Ἁ 5У..

ḅ̭›Ἁ ᵮד 

ἲẈ 1⌐ Ҋ ̧

̎̐Ҋ

ᶙ̎ ̐

Madison Campus ỵ ̒
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װ╧ ╪╧Œ ̬Ɑᶶ ṯ̟ ᾏ ? 

ỵ ̒   Lake Mandota

Madison Campus ỵ ̒

װ╧ 5 .9 .2023 ╪╧Œ   [ ] JTVC 
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̬Ɑ⁮ ̐ ͍ ᵖ   Ὕ‭
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.ᾂ, ҳ╪, ḅ̭, ̭›Ἁéח

-̬Ɑ Ἂ : ѻὠṏ₫ ᴃḯ

- ͍ ᵖ  : ѻὠṏ₫ ᴃḯ
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ᴃḯ ̧ר

15

International : Google›Ἁ cantilever bridgeᵎ ˡỮ ᶑ? 

cantilever truss bridge

Korea : Naverϫ Daum›Ἁ ᴃḯ ̧ר╖ ˡỮ ᶑ? 

Forth Bridge (Scotland, 1890)
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ᴃḯ ̧ר
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1. Quebec Bridge (Quebec, Canada, 1919) 549 m

2. Forth Bridge (Firth of Forth, Scotland, 1890)  521 m

3. Minato Bridge (Osaka, Japan, 1973) 510 m

4. Commodore Barry Bridge 

(Chester, Pennsylvania, US, 1974) 501 m

5. Crescent City Connection 

(New Orleans, US, 1958 & 1988) 480 m

6. Howrah Bridge (Kolkata, West Bengal, India, 1943) 457 m

7. Gramercy Bridge (Gramercy, Louisiana, US, 1995) 445 m

8. Tokyo Gate Bridge (Tokyo, Japan, 2012) 440 m

9. J. C. Van Horne Bridge (Quebec, Canada, 1961) 380 m

10. Horace Wilkinson Bridge (Baton Rouge, Louisiana,

US, 1968) 376 m

List of longest cantilever bridges

ἘὝҊ̧Ҳ
ᴃḯ ̧ר╢ ϫ

Heinrich Gerber 

patent for a 

hinged girder 

(1866)
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┘ᶕ Ӌ ḱ ᴘ ͘ ᴃḯ ̧ר
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- Structural Engineer : Benjamin Baker

Forth Bridge (Firth of Forth, Scotland, 1890)  521 m

Photo by Benjamin Baker
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ʷ◌ ͘ FCM( ᴃḯ ̎Ḷ) ̧ר
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Ἒ˾›Ἁѡ.. Stolmasundet Bridge (Norway, 1998) 301 m 

̭›Ἁѡ .. ᵠҕ̧ (̬ ᾍ ̧, 2008) 170 m 

ᵠҕ̧ ˼ʹ 170 m

∙ Ҋ̧ 

˼ʹ 100 m

̭  FCM

-  FCM ̧ר -
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ᴃḯ ד

19

Cantilever Houses
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ᴃḯ ˝ᶶ̐ ♆ᵩҊ

20

Cantilever Buildings and Observation Platforms
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♩■̧ ṯ̟ ∙╩╕?

21

ṏ̃Ἁ ˷ᴚ 

-ḟὝ  ͖Ѩ ♄ -→Ὕ 

    -♫Ἇ♫(⁸ ώ)    -Ҽ˷║

- ͍ ṥᾌ                - ᵖ  ⁵

- ͍ ṥ ᴌ ʾἲ    - ͍ ╩Ḙ

ᴃḯ Ἐ ̟ 

֛ ϫ דᶙ ‎  ˣ╕ Structural Integrity (̬Ɑ ╪ Ἐ)



̬Ɑᶶ ṯ̟ở̃ʷ ˾ἳӄѡ ￼שּ ╧┘ ╧◐

22

 3-♫ד

͍ ᵖ  ̬Ɑᶶ╢ Ἇ˾₫ ᾋ̎›Ἁ

┘╢ ‎  ở    

  - ̬Ɑ ╪ Ἐ(Structural integrity)
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Structural Integrity : ̬Ɑ ╪ Ἐ
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Structural integrity is the ability of a structure to provide 

continuous load paths from the roof down to the foundations 

as well as comprising a complete lateral force resisting 

system which is able to resist the code-defined forces,       

all with adequate structural strength.

Example of Structural integrity - 1

- provision of continuous bottom reinforcement at supports

(X)

(O)

˾ừ Ἇ˾Ḷ˃ҲἏ˾Ḷ
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Structural Integrity : ̬Ɑ ╪ Ἐ
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Example of Structural integrity - 2

♆ѻ Ἇ˾ ˉХ

- 34Ń שᾂ ᶘҥ : ᵖ ᴘ ♆ѻ˃Ҳᵎ ᵠⱱ ѡ ṥṧ›ѡ 

(˃ҲἏ˾Ḷ) ♆ѻ ͍ ḡ  ῶ

- Ṇʸ ♆ : ᾂ ᶘҥש ᵎ ϫ╢ שᾂᴘ ṏ̃ 

( ˾ừ Ἇ˾Ḷ) ♆  ̬ʹ› ♆ѻ ͍ ḡ

˾ừ Ἇ˾Ḷ-♆ѻ ͍ 31ˉ

˃ҲἏ˾Ḷ-♆ѻ ͍ 31ˉ
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Structural Integrity : ̬Ɑ ╪ Ἐ

Example of Structural integrity - 3

- ѻᶑ ừṥ₫ ṥ› ╩◌ ͍ ḡ  : ֩ᵚ♆ѻ ̟ ҊẈ

ˡѻᾍҲᾋ ּק ד ◌ ṯ̟

ᶱר  ừṥ ṥ ╩◌ ͍╧ 
 ̍›Ἁ ᶘӋ ˹ ╧╘Œ
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Structural Integrity : ̬Ɑ ╪ Ἐ

ᶱר ╢ ֨ᵚ♆ѻ Ἇ˾

- ╧ᴃ ס  

ᵖ ᴘ ֩ᵚ♆ѻ

˃Ҳᵎ ᵠⱱ ᶑ

♆ѻ ͍ ḡ  ῶ

 - KDS 14 20 Ἇ˾͖כ

(˃ҲἏ˾Ḷ)╢ ֩ᵚ♆ѻ

˃Ҳ˾ỢḶ╕ ᵭ→ Ṑ◄

ˡѻ ּק ד ◌ ṯ̟

ᵖ  ῾ ˃Ҳ

fck = ?

fck = ?
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Structural Integrity : ̬Ɑ ╪ Ἐ

ᶱר  ̬Ɑ╢ ֨ᵚ♆ѻ Ἇ˾

- ╧ᴃ ס  ╢ ֩ᵚ♆ѻ˃Ҳʷ

ṥⱱ ᶑ, ͖Ӓᵻᵖ(capital)ϫ

♄ (drop panel) ẁᴘ Ṇ˼ ֛ѡכᾅ ס ╢

♆ѻ ͍ ṏ˃╓ᴘ ֩ᵚ♆ѻ˃Ҳ ּשּצ.

ᾋ̎ ᶴ♫ : ♆ѻ ͍ ḡ  

ᵖ  Ἇ
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Boston Common Park ּק ד ◌

˛ ‭̐ ᵖ□ פֿ     

Ἇ □‭╧ Ṑ◄ ҔׇҲŒ-
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Structural Integrity : ̬Ɑ ╪ Ἐ

ᶱר  ♆ѻ ͍ шא : Ṑ◄  ừ ḡ קּ ╢ ד ◌

- Ṑ◄  Ҳᶑ(□Ἐ, ╧ )╓ᴘ ʻᵚ  

- ͋ϫᵞҲ Ҳᶑ╖ ṓ Ὕ ▐ѡ ͖ὢ■ѡ ◌› Œ̃‮

Ḓѹ ר̧ ╢ ֩ᵚ♆ѻ ̟

- 1980УҊ› ■ד Ḙỵ  

- Ḓѹ  ἲӋΓ ͖כ ừ ╓ᴘ ˷ 

180mm 220mm

[■ᴫ] ˝ ̧Ὕ
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Structural Integrity : ̬Ɑ ╪ Ἐ

30

̬Ɑ ╪ Ἐ ᾏ  ởᴔ : ṯ̟ ở̃

On 29 June 1995, the five-story Sampoong

Department Store in the Seocho District of Seoul, 

South Korea collapsed resulting in the deaths of 

502 people, with another 1,445 being trapped.
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ủ Ḣ ♣ ̟ ︠Ɑ Řṯ̟ ᴱ ♆

1995. 6. 29

1995. 6. 28

ṯקּ  Ḓѹ Ṇ  ừ  (ṯ̟ ♆ϰ)

ѻ̭Ҋ ♩ב ̧Ὕ ■ᴫ ♫̎

31
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͍ ⁴˷

Å ͍ ╧╘ ∙

- ╧╘ӄּק Ὸ╕ ͍̐

Ҽӫ  ἘѨ(˃Ҳ ṏ₫ Ṇ  ‟♫)

- ͍╧ Ṑ  Ԃּ͢ק ╧╘ṥʷ ̟ӄּק Ὸѡ ╧╘

- Ҋ ╩◌╛ᴌ╧ □↑ ѡ ⌐ ›Ἁѡ ͍ ╧╘╖ 

-  ̍›Ἁ ᶘӤ ͍╖ ╧╘ Ὸ̃ ╪ṥṧᵠ ⁴˷ ѡ  ʻᵚ ╧╘

Å╧╘ṥ╢ ͉⁵ : ╛ᴌֿשׂפ╓ᴘ ͉⁵ Ḙỵ 

[Ref.] McGregor(1988)]

Structural Integrity : ̬Ɑ ╪ Ἐ

32
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Experiments : Large size(D57, #18) high strength steel lap splice test 

for development length

Structural Integrity : ̬Ɑ ╪ Ἐ

͍ ⁴˷ ἘѨ ᾏ
₂ϳҊ ╧◐  ̧Ὕ ⁴̬

33
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ӱᴃḯ ╩◌ ͍ ♆Ὕ╧╘ṥ╢ ̟ ởᴔ

Åῶ‗ ḓѽ2̧ ן (1997.7) Å₡ᵚ ̎∙ Ṧ2ᶴ ᴰ̧(2010.4) 

ÅἘϳᾋ ♩■̧(2023.4.5) 

ḡὝ̬

Structural Integrity : ̬Ɑ ╪ Ἐ

34
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10. Earthquake

35

ṯ̟ ר̧ ∙╩

Ten Reasons Why 

Bridges Collapse 
by Ed Grabianowski

3. Design Defect

9. Fire

8. Train Crash

7 . Boat Impact

6 . Flood

5. Construction Accident

4. Manufacturing Defect

2. Poor Maintenance

1. Odd Occurrences  

[ởᾏ╩ʷ?] ♩■̧  68ˉ ̧ר ♩͖ῶ♆♣ˡ : 2,270ᵠ∙ (90╪)

33ᵠ4 : ҆ ˉ1 ר̧ ∙ (1.3╪)
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 4-♫ד

̬Ɑᶶ╢ ῶ♆Ἐ̐ ϼ̬Ἐ   

  - ϼ̬Ἐ ṏ Ɑ˝╕ ᶱ ╩ʷ 

- →ᵖϫׇ ᵖ  ̬Ɑᶶ╢ ϼ̬Ἐ ᶴ♫
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ᵖ  ̬Ɑᶶ╢ ϼ̬Ἐ

ϼ̬Ἐ ṏ Ɑ˝

1. ╘ṥ  ♫Ҋᴘ Ἇ˾ӄ„‎ Ѹ.

- ῶ♆Ἐ, ở↑Ἐ, ̬Ɑ ╪ Ἐ, ϼ̬Ἐ╖ ̃ᴋ

Ἇ˾

2. ╘ṥ  ♫Ҋᴘ ᾋ̎ӄ„‎ Ѹ.

- ϼ̬Ἐ╖ ṏ◌  Ὕ ▐ѡ ◐ᴫ ֹו ṏ 

3. ở↑ ׂ̒קּ┘ שᵖ₫ ⅔ᾋ╢ ṏὝṏ˃╧ ♫Ҋᴘ

ᾋ ӄ„‎ Ѹ. 

  ? Ὸ╕ ╧┘ѡ קˣӦ╧ ♫Ҋᴘ ӄּ װ╧
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ᶴ♫ Ḙỵ ╧┘-1 : ּקᾌ ̧├

̭╢ ᶙ̎  ̧├ ᶴ♫      

1. 1970~1980 УҊ : 40~50У ♆

- Ҋ ╕ Ңᶘ₫ ̧ᵎ ḖṐ : ♫Ҋᴘ ̎ṥ ṩʷѨ

- ╢ᾌ ▐ѡ ỵӦ╕ ҳ ╓ᴘ ♫ Ӆ ּקᾌ ᾈӣ      ᾍ? ׂש⅔Ἐ?

- Ҋṥṧ╢ ỵ╕ ṇ ̎ṥ ῶ Ҳ ⱳ‭ ‭ ʷѨ

- ╧Ԃ ˝ἏӅ ᾋἏᶶ╧ ◐ ┘ּ̒קᵖ Ҋừ (  (?וֹ

2. 1990УҊ ׂשḖ~2000УҊ ׂשḖ : ▼ᾋ ̧├ ♩ừ  

3. 2000УҊ ׂשḖ~ ◐ 15У Ҽῶ ‏ :

- ṥ♫, ṥ♆̎♫, ̎ ║ ,♫צּ╩       Ὕ̐ᶙ ʾἲ 

- Ҋ שּ ∙  ʾἲ      ♆ᶴἘ ừᾏ      ̎ ̧├ ᾏ

4. ỉᵖ ̎ᶙ ╕• ♄˛ ̃‮ ├̧ ᾌ╓ᴘקּ  ◌ ♅↑

- ᾌ╖ ỵỢקּ  Ṓ♅╧ שׂἲ ╢ᾌקּ ,Ѯ╓‮ ╖ ᶘᵎ ὝḔ›..
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In 1867 : Monier(France) made a concrete garden pot reinforced     

by steel wire and got a patent of RC system.

In 1887 : Koenen & Wayss(Germany)

developed the first theory of RC structures.

ḱ  ͍ ᵖ  ̬Ɑᶶ̐ ╧ᴚ  

ʸ⸗ ᾋἏᶶ, ♩■̧, ˡѻ ּק ד ◌ : ᵖ  ̬Ɑᶶ

39
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In 1899 : Considéré(France) published the first reinforced concrete 

textbook in the world

In 1907 : Turneaure & Maurer (US) published the first reinforced

concrete textbook in the US

Professor

F. Turneaure

(Univ. of 

Wisconsin)

With Prof. Salmon 
(Univ. of Wisconsin)

(ACI 2012 Fall 
Convention) 

36 
years 
ago

Prof. C.K. Wang

ḱ  ͍ ᵖ  ̧̐Ἁ  
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In 1920, Roman(USA) proposed the slump cone to evaluate workability

which showed linear relationship between water-cement ratio 

and slump value.

In 1918, Abrams, Talbot, & Graf(USA) showed water-cement ratio was 

the good measure to predict concrete compressive strength.

In 1922, the ASTM(American Society for Testing and Materials)  

adopted slump cone test for concrete workability.

In 1962, KS(Korean Standard) adopted slump cone test as KS F 2402.

ᶶ-ᾋᶈ Ẉ₫ ᾅײ  ᾋ  : ҆⁴  ˣ?  

→ᵖϫׇʷ ҳᵛ↔Ҽ  Ԃ Ὕ ᵡ╕ ᾏ  › Roman╧ ᾅײ  ᾋ Ḷ ˉḘ

41
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In that same year(1796) : James Parker, Parker cement(Natural cement)

King Jeongjo(22nd King of the Joseon Dynasty) completed construction of 

Whaseong Fortress Castle in Suwon City in 1796. (3 years construction)

Used cable driving cranes in order to move stones, but cement not used.

Cement NOT used

Confederation Br.

Canada

(1997)

↑‏♩

ᶶᴚ →ᵖϫׇҲ ᶙ͖ὢ╧ ▐‰Ѹ

◌ᾊ ╘קּ 

♩ⱭҊ₳ 42
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͖ὢ■ ♩ᾍ̐ ּקᾌ› Ҋ  ╩ᾌ̐ ■Ἒ

͖ὢ■ ♩ᾍ (◌╩ ♩ᾍ)  

   - ᶙ› ╧ Ӧ„₫ҲŒ

ᾌ(ᾏקּ ˷̐, ╧ᴚ, ᾋ ḟḶ ӫ)╖ ♥ ѡ ■Ἒ

   A. ּקᾌ╖ „ᴐ˪ •╕ ở Ṧḅ ӫ ,׳┘ : ╩ˉ/

- …ᵞϫ „ᴐ˪ •╕ ּקᾌ╩Ң ᴱ ˰ϫŒ

       - ᾅײ ᾋ Ҳ ♩Ἐΐ, ΦΦ ˪, ♇ › Ӹׇ, ἳ╧ּק Ὸ̃..

   B. ּקᾌ╖ ί˪ •╕ ở /ˉ╩ : →ᵖ ?

- ͋Њ ͋ᴂѸ̃ Ӧ‰╓ѮŒ ( ᾍ ˷⁭)

- ᾅײ  ᾋ Ҳ Ҋ , Ẉᾉ ˪, ẖᵖ ẖᵖ, ὥ■ Ⱶ Ḓλ̃Œ

- ṇ ╧ ▐˰ϫ, ◌ ừ ╧ ⁭╢  Ὸ╓Ѯ, ϫҲ ᵼ̃ Ụῳ‎ּק..

[1980УҊ „] ╖ ҂╕ ᾋ̎(˝Ἇ)   [ ◐] ₂  ? Ἇ˝ ѡ‮
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ᶴ♫ Ḙỵ ╧┘-2 : ֹו ṏ ͖Ḗ ṯ̟

⁮Ҋ ̭ ♩ṥ╢ ˝Ἇ ♩  ᶴ♫

1. ᶙ̎ (civil engineering)╕ ♩ ̎ (political eng.) ?

- ̐˛› ╧ᴂ˪ ˝ἏӅ ᾋἏᶶ╧ ◐ ┘ּ̒קᵖ Ҋừ 

2. ˀ ᾖ˪ ᵠӢѡ ˣ╧ ̭ḇ Ἒ͑╖ ♇‏ ѡ ͚ ? 

- ̐˛› ╧ᴂ˪ ˝ἏӅ ᾋἏᶶ╧ ◐ ┘ּ̒קᵖ Ҋừ 

3. ᾋἏᶶ ֹוṏѸ ᶶʷ₫ ṥҼỢ ʷ˳ ̒ᵖʷ Ҕ ׂש⅔ ?

- ̐ṥ  ừ ᴘ ˝ἏӅ ᾋἏᶶ╧ ◐ ┘ּ̒קᵖ Ҋừ 

1989Уṥ ṏ ͖Ḗ ṯ̟ : 30У ♆  ˝ἏӅŒ וֹ 
- 1990УҊ ׂשḖ› ▼ᾋ ̧├╧ ♩ừ  ӄ‰╓ϫŒ

- 1͖ ᾍҲᾋ 200ᵠ ד   ̎͒ ♩  : 1989У~1992У (Ь → ♩̻)

[ὝҲ  ̻90ᵠ , ẈὝҲ  ̻110ᵠ , Ҳᴘ, ̧ר]      ḱ› ṩʷѨ  ᶶר



̬Ɑᶶ ṯ̟ở̃ʷ ˾ἳӄѡ ￼שּ ╧┘ ╧◐

2015-
?????

1997-2014
ἘὟ͖

1981-1996
͖

1961-1980
Ἐ◌͖

Åдּקˉ

Å♆◘Ṑ̬

Å ╢ ̭  ◐˝

Åửᵞ╖ ↔Ҽ Ḑ №˝Ἇ Ὕ

ÅҊ͈ᶘ ד ˝Ἇ Ḑ ѻּקⱭἘ

Åₓ╪ѽש ˲Њ  №˝Ἇ Ṭ

ÅҊ  Ḑ ̃  ẋӶ

Å5ˉ ᾍҲᾋ ở‭

Å86ῳᾋῶ ˪▄, 88₡ᵚ

ÅἘὝҊ̧ Ḑ ủ  Ḣ ♣ ṯ̟

ÅIMF╧  Ṓ˳♅╓ᴘ ἘὟ͖› ּש█

Å˝Ἇ ♩ ἳ♅╓ᴘקּ ■

ÅḘדᶶר ҊẈ ͖‭╢ ּצʷ ₆  ˼◘̬Ҳ

Åḅ̭Ḙ ͑║⌐͖, ┘׳◐♩⌐͖ 

Å №˝Ἇ Ὕצּ דʷ(Ҽϳῳ, ׂשҼ ӫ)

Åḅכ ở  Ṇ › Ӹᵍ ◐ Ҳכ ‏Ẉ 

ÅỢ‭♆Ḗ╢ ˼˾ʷ כֿ„‮

Å͏ᴘḳ ˼◘ Ḑ ║Ṑ  

Å4 Ợ‭ ᶕ̐ ᾂᵞ ˝Ἇ͖ὢ/ᾂᵞ ᾋ

1945-1960
Ҽ͖

⁮ở : Ҋ ḇ̭ ˝Ἇ

45

Ҋṥṧ Ҋ ̧ 
ᶙ̎ ̐ 
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ᾋἏᶶ Ь
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ἘὝҊ̧ ṯ̟ở̃(1994. 10.24)   ᵡ╕ ̧ר ˉ  

- ᵖ  ̬Ɑ› Ҋ  ╧  ṥⱱ(?) ֛ѡ ╢Ҳ♅(?)ϼ ᴌ  ♩

- 1990УҊ Ḗ ˉ 30У ╧ừ Ь : ר̧        ╧♫ṥ  ᶴ♫ Ḙỵ

◐ ᾋ Ṇ⌐

Ṇ ᵆ

[Ref.] ͍ ᵖ -˃ҲἏ˾Ḷ̐ ˾ừ Ἇ˾Ḷ, 
╧◐  Ҽᶕở , 2023У, 1,100 ,╘קּ 
pp.


