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Summary:

This study deals with analysis of prestressed concrete cable-stayed bridges
during and after construction implementing balanced cantilever construction method
which includes the load history and geometry changes due to the construction
sequence and the time-dependent effects due to creep, shrinkage and aging of the

concrete under static permanent loads and investigate the effect of deck longitudinal
prestressing on bridge behavior based on Aswan cable-stayed bridge as a case study
in Aswan, Egypt over Nile river. A simplified procedure presented to conduct staged
construction analysis based on proposed equation for iteration process after
verifying the stage construction deformation calculated analysis software and how to
overcome the shortcoming found. The bridge is analysis without staged construction
analysis and without longitudinal prestressing to compare the result. The study
shows how remarkable effect of staged construction on structural behavior and how
longitudinal prestressing affect cable force distributing in staged and non-staged
construction analysis.
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List of symbols and abbreviations

Two dimensional
Girder cross section area
Cross-section area
Girder distributed load length
Cable
Comité européen du béton- Fédération Internationale de la Précontrainte
Construction stage
Girder depth
Components Dead Load
Super imposed dead load
Young's modulus
Modulus of elasticity at the age t
Modulus of elasticity at the age of 28 days
Modulus of elasticity at the age of 28 days
Distance from support of distributed load resultant force
Allowable stay cable force
Ultimate stay cable force
Allowable compression stress for prestressed concrete
Allowable tension stress for prestressed concrete
Characteristic strength of concrete
Mean compressive strength of concrete at age of 28 days
Mean compressive strength of concrete at age of 28 days
Characteristic strength of concrete
The mean concrete strength at age t
National size of the member
High density polyethylene
Girder moment of inertia
Moment of inertia about element local axis 33
Kilo newton
Girder total length
Meter
Millimeter
Maximum
Minimum
Mega Pascal
Newton
Segment number
Not applicable
Pier
Prestressed concrete
Joint rotation
Relative humidity of the ambient environment
type of cement coefficient for creep
Ton
Age of concrete in days
Age of concrete when loaded and termination of curing.

X



oxse Cs

ECT (t, tO)
oc(to)
®23(t, to)
Po

Be

gcs(t, ts)
Ecso

ﬁs (t - ts)

Ecso

ﬁSC

Age of concrete when loaded

Joint displacement

Perimeter of the member in contact with the atmosphere

Girder distributed load

Distance along girder length

Girder slope at specific point

Creep strain at time t

Applied stress

Creep coefficient

Notational creep coefficient

Coefficient to describe the development of creep with time after loading
Time-dependent total shrinkage strain

Notational shrinkage coefficient

Coefficient to describe the development of shrinkage with time.
The notational shrinkage coefficient

type of cement coefficient for shrinkage

Xi



