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Abstract

Braced excavation construction is an important and commeonly encountered
peotechnical problem in wrban development. [ is usually analyzed using convenlional
desipn methods or linear elasiic finite efement analysis without sufficient consideration
of the modeling of the construction operations and seil-struclure interaction effects.

This research proposes a sofiware computer program for designing the braced
excavalions to be constructed in sails. The program uses recent design praclices to
achieve improved speed as well as reliability of calculations.

The program is coded with a high degree of user friendliness through an easily
followed format and explicit data prompis. Primary emphasizs in developing the
soflware is placed on assessment of the effect of complex as well as nonunifonm soil
conditions in order to achieve the safest and most econemical design of braced
excavalions. Finite elemenis were used in the program, and the nonlinear stress-strain
behaviowr of the soil was wtifized. Spring type (lateral subgrade reaction) interface
elemenls were adopled to model the soil-diaphragm wall contact surface.

This ihesis presents a comparative study between result of the nonlinear fnite
element analysis and the field measurements which had been compiled during
consiniction of one of the subway stations of the Greater Cairo Underground Metro,
line 2.

An extensive parambric study was also carried out to evaluate the sensitivity of
the uiflized nemerical model and (he effect of Whe dilferent factors concerning the soil-
wall inferaction on the behaviour of the diaphragm wall.

Key wards: Braced excavalion, compuler program, comparative shrdy, diaphragm
wall, laicral subgrade reaction, spring, nonlinear analysis, Finite
elemenl.
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