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Pressure Flow Scour

(Vertical Contraction Scour)
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B BE DRI SRS

Pressure Flow Scour
(Vertical Contraction Scour)

o where:
hue Q, = Effective channel discharge for live-bed conditions and bridge
Que == Q1 = overtopping flow, ft¥/s (m%/s)
hu Q; = Upstream channel discharge as defined for Equation 6.2, ft%/s
(m3s)
h, = Upstream channel flow depth as defined for Equation 6.2, ft (m)
h,e = Effective upstream channel flow depth for live-bed conditions and

bridge overtopping, ft (m)

where:
h, = Vertical size of the bridge opening prior to scour, ft (m)
h, = Distance from the water surface to the lower face of

Ys SRt = hb the bridge girders, equals h, - hy, ft (m)
= Weir flow height = h,- T for h,>T, h, =0 forh,<T

hy
INTERNATIONAL TAIWAN 9
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Idealized Values =
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Plastic Moment (Ft.-Rips) = 10660.
Eff. Moment of Inertia ft°4» 23.75
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BEX EiREEaE T X B R 8243 (Concrete Jacket)
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BEX E Rt 5% (Concrete Jacket)

Continuous Hoops
to Minimize Thickness
of Concrete

#5 ‘-é 7 drill and bond dowels
in 10" deep hole @ 12 vert

Section A-A

#9 stirrups extend
every other bar
into Section B-B
by 50"

] FRPEZE#ME T2
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Table 1-10. Cost of various retrofit strategies as percentage of new construction costs '~.

RETROFIT STRATEGY ) T‘{TAfium
\ d
RANGE Superstructure, | all retrofits in
Foundations and 1994)
Low 13 07 23 07
Average 3.1 15.4 28.8 151
High 13.2 64.8 232.9 232.9

Notes: 1. Caltrans data for 165 bridges retrofitted in 1993 and 1994.
2. Costs expressed as percentage of new construction for same time frame.
3. Superstructure includes restrainers and seat width extensions.

BEIFR - FHWA Seismic Retrofitting Manual for Highway Structures : Part | Bridges 2006
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(a) (b)
Fig. 10. 48 Seismic Retrofit using Seismic Isolation: (a) Installation of lead
rubber bearings and sliding bearings, and (b) after retrofitted
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