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Durability of Materials o
Used in Historical Buildings

Verman’s Pillar

Joint: burnt gypsum + sand
(origin of cement)

Delhi, INDIA, AD 415
99.7% lron



Principal Works of Bridge :
BEPPU MYOBAN Bridge

Built: 1989
Maximum span: 235m




BEPPU MYOBAN Bridge (2)

Located in the BEPPU MYOBAN Hot Spring



Cases of Bridge Collapse »
- - Built: 1977.4
IN Overseas Countries Maximum span: 240.8m

= TR T

v o

a8 B = - s oy - -

Koror - Babelthuap Bridge (Palau) 27 Sep. 1996.
Source: Nikkei Construction = 23



Mechanism of nsufficient
PC grouting
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Injection Ejection
of grout
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--------

“Bleeding” )

AP e NPl \/aricd state of filling due to

difference in viscosity

Low viscosity High viscosity



Cases of Bridge Collapse _ .
Built: 1971
N Overseas Countrles Max. span: 35.4m(27.4m)
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Cases of Bridge Collapse
IN Overseas Countries Built: 1967.11

R PR SHRET VAN
' '3'!.‘1 N ‘i‘#

A

Mississippi - River Bridge (USA) 1 Aug. 2007

2014/3/19

http://en.wikipedia.org/wiki/l-35W_Mississippi_River_Bridge

26



Cases of Bridge Collapse
In Overseas Countries

2014/3/19 27



Cases of Bridge Failure
In Overseas Countries

Cross beam—

—“\;

| Fatigue
1 Crack

- m————————_

Milwaukee (USA) 13 Dec. 2000

2014/3/19 28



Cases of Bridge Collapse in Japan

Shinsuge Bridge (Japan) 15 Jun. 1989,

Source of NIKKEI CONDTRUCTION "= 29



Replacement of Sannomiya Bridge on
the Tomel Expressway
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Chloride induced deterioration

A9 —hRIZIBIEMAFAUHBRAL., BRFHFREICER
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Remforcmg Passive- State/ ‘
bar film
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Anode - 2
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current

Mechanism of salt damage 48
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Chloride induced deterioration
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Fatigue of RC floor Deck Slab

Pictures (a) (b) Picture(c) Picture(d) Picture(e)

N—
D —— [ = =
—

Bi-directional Cracks with Subsidence
cracks hexagonal and/or collapse
pattern

Main girder direction
Collapse

Unidirectional cracks
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Cracks in web
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Influence of PC tendons fracture

This girder is using S main cables (12¢7).
RI-NEXCO study influence of 2 cables broken.
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Change of strain on concrete surface (p)

L_oss range of prestress

200
180
160 Left side
140 Right side
120
100
80
60
40
20
0
52000 —1500 -1000 -500 O 500 1000 1900 2000
40
-60 Loss range IS 1 500 mm

“Distance from a cutting posmon
Loss range Is about 65 times of a diameter

63



Inspection of loss prestress

Maximum live load No live load (only dead load)
Crack width 0.4mm  Crack width less than-0.05mm
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RC Deck Slab
Replacement

Continuous steel plate girder bridge:
Furukawato Bridge on Chuo Expressway

RS P e " Deterioration of

Removal and reconstruction

W o Use of Slip Form = 78
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