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o International : Google®|A cantilever bridge

tension
— COMPrESSION
cantilever

k = NN

cantilever truss bridge

Forth Bridge (Scotland, 1890)
o Korea : NaverL} DaumOjjA| FHE Z|H wZFS HASIH?

At HEEH Y 71X 94X, S

=, &0 YX FOI0F < AFZl < QI <
020230501, Al THEYH nEFS 2okl S 109710 Cfs] HdS HEY L, Yo
W= 117712 mBFs HHH0F Stk 45712] mE2 Y=ot 2712 nE2 BA 52
O|F2 & 47712 nE2 BHS ofX| Y=Ct 0] 22 JZ0|M XY HEYA =
xtu, Xt 2| oot g e, QHHTITH| M 0] & -
2023.0406. X5 BHZ T}

SAEEAS 7] SEHAl =
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o List of longest cantilever bridges

o1

1
2
3.
4

6
7.
8
9

Quebec Bridge (Quebec, Canada, 1919) 549 m Y .

. Forth Bridge (Firth of Forth, Scotland, 1890) 521 m 2 |
Minato Bridge (Osaka, Japan, 1973) 510 m e | ._ﬂ‘-*.

. Commodore Barry Bridge N se-
(Chester, Pennsylvania, US, 1974) 501 m » EIETT!HTE_IIhE_LLfI sy
Crescent City Connection == e
(New Orleans, US, 1958 & 1988) 480 m N

. Howrah Bridge (Kolkata, West Bengal, India, 1943) 457 m g '
Gramercy Bridge (Gramercy, Louisiana, US, 1995) 445 m e

. Tokyo Gate Bridge (Tokyo, Japan, 2012) 440 m Heinrich Gerber
J. C. Van Horne Bridge (Quebec, Canada, 1961) 380 m patent for a

hinged girder

10. Horace Wilkinson Bridge (Baton Rouge, Louisiana, (1866)

US, 1968) 376 m 16




o Forth Bridge (Firth of Forth, Scotland, 1890) 521 m
- Structural Engineer : Benjamin Baker

Fi16. 5a.  LIVING MODEL ILLUSTRATING PRINCIPLE OF THE FORTH BRIDGE. 1 7
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o MA0|M=.. Stolmasundet Bridge (Norway, 1998) 301 m

o StOjA= . 2t ( MEDW 2008) 170 m
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o Cantilever Buildings and Observation Platforms
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"B structural Integrity : X YH|A

o 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.

o Example of Structural integrity - 1
- provision of continuous bottom reinforcement at supports
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‘ Structural Integrity : X Y X/
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o Example of Structural integrity - 2
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o Example of Structural integrity - 3
- THH 4 8et oo QEED ufX| . ™ Tt Cid]

Punching shear cone
Flexural reinforcement
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"B Structural Integrity : X UH A
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"') WIKIPEDIA  Ngtable failures

The Free Encyclopedia

First Tacoma Narrows Bridge

Sampoong Department Store collapse

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.



10K

3 0N
Ho Ml s =
PR 1%
Ko s | &
R
— T
q im
o
ur
_ £}
_A._ Klo
Ijo
KO K
Bl
ER
ol | w
o el &
= I i HE
=l u_Hu M__I mm,,._ n . .
i t+ |3 W A A

e r

*n -— a l l# -
o . H m pat 5 -
N <! 4 m

T 2| = 4

o i sl & |« P
nd + wo|
= — \
1o
il
K




| A7} A I} O] = o[xj &

p
rir
pa

L2

-4
P
Mo
ojr
Es

-

ructural Integrity : 7+ 2|4

ap
9 *E-IE' g’a:l —— 3 ===
e 4 4 5 e
. B2 ol A — = :
_ o OO X17] (a) BE0IZ (b) ZIA=olZ (c) 8¥0i3
SSH HSZE el HY o)
- 20| &= Wtx| o] 87t mtulE[X| Bi= Ol=
- Z|off QIEFE= 0] &Edl= fIXloM= H2 0|8 H&
S# ROIM 2E H2S 0|3 %D YREY AU ¥2 0|2

L Sel Jlap : 3

Scth

AN
| asssssasta

) ) ) -.-.-'--0-0- 1 I

[Ref.] McGregor(1988)] 3>

(@) BE QIR0 PHOISE Aol nfn|* (b) 72 e @

Fxlo|gkol nfalel 7Ea Gzl 2%




TZEE ML} A SEl=E TN O 7

"B Structural Integrity : X UH| A

@ Experiments : Large size(D57, #18) high strength steel lap splice test
for development length
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o Ten Reasons Why

Bridges Collapse
by Ed Grabianowski

10. Earthquake

9. Fire
8. Train Crash
/7.B I .
oat Impact 3. Design Defect
6. Flood |
5. Construction Accident 2. Poor Maintenance

4 . Manufacturing Defect 1. Odd Occurrences

[AFRCI7}?] HAt =8t 687l w2 H7|QUFH™EA - 2,2707H (90Y)
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o 3& ME=, BXtuw, 4t X[otFAHE : 3L E FXF

o In 1867 : Monier(France) made a concrete garden pot reinforced
by steel wire and got a patent of RC system.

PREFECTURE DE POLICE.

o e,
lf'(i‘/(/l/?i el
Ne 1738

Paris, ce '/‘ J L ,:"l(/
w I Noonded.

o In 1887 : Koenen & Wayss(Germany)
developed the first theory of RC structures.

= .. %‘_ﬂj
mgl)
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o In 1899 : Considére(France) published the first reinforced concrete

textbook in the world

o In 1907 : Turneaure & Maurer (US) published the first reinforced _
concrete textbook in the US Prof. C.K. Wang "=

PRINCIPLES

™ EDITION

REINFORCED CONCRETE

CONSTRUCTION
- LB With Prof. Salmon REINFORCED
Professor o i i (Univ. of Wisconsin) CONCRETE
(ACI 2012 Fall P NESIGN
F. Tur_r]eau re FIRST EDITION Convention) ‘CHU-KIAWANF CHTE[[SG SALMON JOSE A. PINCHEIRA
(Univ. of 5 T

Wisconsin)

!!!!!!!

1907
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o In 1918, Abrams, Talbot, & Graf(USA) showed water-cement ratio was

3o

the good measure to predict concrete compressive strength.

o In 1920, Roman(USA) proposed the slump cone to evaluate workability
which showed linear relationship between water-cement ratio

and slump value.

oaLlar sues By 4 e
o In 1922, the ASTM(American Society for Testing and Materials)

adopted slump cone test for concrete workability.

o In 1962, KS(Korean Standard) adopted slump cone test as KS F 2402.
41
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o Inthat same year(1796) . James Parker, Parker cement(Natural cement)

o King Jeongjo(22nd King of the Joseon Dynasty) completed construction of
Whaseong Fortress Castle in Suwon City in 1796. (3 years construction)

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

|
----
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