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. Google> A cantilever bridge!

o International

— COMPIESSION

— PENEION

cantilever

Forth Bridge (Scotland, 1890)

cantilever truss bridge

A

o Korea: Navery Daum»>
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o List of longest cantilever bridges

o1

AW N R

. Commodore Barry Bridge

6. Howrah Bridge (Kolkata, West Bengal, India, 1943) 457 m
7. Gramercy Bridge (Gramercy, Louisiana, US, 1995) 445 m
8.
9

Quebec Bridge (Quebec, Canada, 1919) 549 m e ®
Forth Bridge (Firth of Forth, Scotland, 1890) 521 m g™
Minato Bridge (Osaka, Japan, 1973) 510 m

(Chester, Pennsylvania, US, 1974) 501 m

Crescent City Connection
(New Orleans, US, 1958 & 1988) 480 m

Tokyo Gate Bridge (Tokyo, Japan, 2012) 440 m Heinrich Gerber

J. C. Van Horne Bridge (Quebec, Canada, 1961) 380 m hﬁ’ﬁ;ig;ﬁrdir

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

US, 1968) 376 m 16
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o Forth Bridge (Firth of Forth, Scotland, 1890) 521 m
- Structural Engineer : Benjamin Baker

Fi16. 5a.  LIVING MODEL ILLUSTRATING PRINCIPLE OF THE FORTH BRIDGE. 17
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o E > Aw. Stolmasundet Bridge (Norway, 1998) 301 m

° > Aw .. 5. ( A4, ,2008)170m
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d =M E (Structural integrity)
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, Structural Integrity : _

._l K W W o8 =L

=V E

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 relnforcement at supports
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‘ Structural Integrity : _
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o Example of Structural integrity - 2
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o Example of Structural integrity - 3
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The Free Encyclopedia

1 J WIKIPEDIA  Ngtable failures
First Tacoma Narrows Bridge I-35W 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.
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@ 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
/. Boat Impact
6. Flood
5
4

3. Design Defect

. Construction Accident 2. Poor Maintenance

. Manufacturing Defect 1. Odd Occurrences

[ Adw 2] m 68~ , 1 J, Gyal :22709 - (90%F)

117 7 1339 4v - (1.3%)
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o In 1867 : Monier(France) made a concrete garden pot reinforced
by steel wire and got a patent of RC system.

lé'({'(\/(/l/}i el
N 1783

Parisyce 'a Ju /;r"c/
v JY Noonilh.

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

57t (7.3 tons),
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o In 1899 : Considéré(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 -’
ol Bl With Prof. Salmon REINFORCED
Professor &5 o st (Univ. of Wisconsin) CONCRETE
(ACI 2012 Fall P NESIGN
F. Turneau re FIRST EDITION Convent|0n) ( CHU-KIA WANP tmfgttsc SALMON JOSE A. PINCHEIRA
(Univ. of g U
Wisconsin) ey iy,

NEW YORK
JOHN WILEY & SONS
London: CHAPMAN & HALL, Limited
1907

40




T ww Wit

‘ 4 _'Ap W(_j &II A -4 X

L L

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

by WXV L€ d Yx3 A > Romant ¢" A L " 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.

“Confederation Br.



ApAqg , 0L *3 O /- 4L

YT, 0L e pALy E
& A X JET ,dd L, e Mo

B.P’A'"iL‘ﬂé’/_LZ—)p
-7 BT @0y O%r3E&( A_t)

-G A X WA,WA L ,hP hpr, dmF DN E
-n M= |.ox, ot £t {403, cXt” Ul p.

[1980Y 1, ,1 7 #3 A" CA) [ «]2 7w~ A?

43
S



T ww Wit

B osEy L2 i B Et,

ol U 18 AT g

1. u’ (civil engineering)g J A" (political eng.) ?
- > = ”?A]-I,'A?A"'é cJP‘leU’

2.7 Au o Mwx L b E

0 T P w ?
-S> Fel A AAE L« dptoe U
3. AAv ic'sowvvgT éeo St Pw H W ?
-8 P 7 ANl AAH « 1pp N
o 1989Y § | 6 Et. :30Y ¢« 9~ ANE
-1990Y Wy WE> VYA, FLE U g %opxr E
-1, AX'A 2009 T "7 41 11989y ~1992Y (b - ). )
['YX_ 909 WYX 1109 ,Xp, 1 ]== k> $WIA ©1

44
S



1945-1960
€.
1961-1980

E<

V4 ’?’Q

Anp-
A+oO.
A -||A ‘”

Ay 4 €D N A "Y1 v oL, .
A|7l [T ”TAD opdE ‘ I/lS S" Vl 5
Ax =I=(:)\U b \ AT U‘.

Al DA~ A xT

A5 AX'A &fF

ABBWA®D L g,88¢w
AE'YW, DO H &t

AIMFE O, e ETY, > Wi
A”A mpl wpp W
RETwA AW_ 7 4 ¥xw e .o X
Ab E e AT s,

A N AYT XW (€] w,ue8d)

N > blg « X| OW
._WTnj

45



|_| K W W o8 =L

‘.l AAY b
e E'YW, t ., & (1994.1024) x 3 , 1 "~ A
-ONP Q> U = SV, wXu(?)p ¢ )

-1990Y 14 E ~ A . 0 :30Y LU b m) L 58 | 0 Ey

[Ref]M_ O xp ->XA_L® v AL 46
Le plLk,egd 1 ,2023y,1,100




