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Abstract

Despite the significant role assigned to ground beams (tie
beams) in the Syrian Building Code, and the various provisions
and recommendations provided for their analysis and design
under both vertical and lateral loading, these structural members
have received relatively limited attention in the available
structural design literature and foundation engineering
references. In several commonly used references, the design of
ground beams is addressed only briefly, with a general
recommendation to provide symmetrical longitudinal
reinforcement to account for additional axial tensile and
compressive forces. However, the basis of this recommendation
i1s rarely discussed in detail, nor is its relationship to the
provisions of the Syrian Building Code or other internationally
recognized design standards clearly established.

More broadly, conventional reinforced concrete design
textbooks and foundation engineering literature generally do not
present a comprehensive or systematic methodology for the
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analysis and design of ground beams. In particular, dedicated

analytical treatments, design procedures, and worked examples
addressing their structural behavior and the interaction between
axial and flexural actions remain limited.

This study investigates the specific design requirements
applicable to ground beams in accordance with the Syrian
Building Code and its relevant supplements. The term ground
beam is used herein in a general sense, while the term tie beam
1s adopted where the structural member is primarily intended to
resist axial forces and provide structural continuity between
foundation elements. Based on the fundamental principles and
design provisions governing reinforced concrete structures in
the Syrian Building Code, a systematic design methodology for
ground beams is proposed. The proposed methodology aims to
provide a rational and practical framework for determining the
governing  design actions, evaluating the required
reinforcement, and verifying the structural safety of ground
beams under the loading conditions considered by the Code.

Keywords: Ground Beams, Tie Beams, Biaxial Bending,

Interaction Diagram, Seismic Resistance, Design Requirements
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The minimum foundation seismic tie design strength
requirement based on a percentage of the factored dead plus live
load provides a minimum connection between foundation

elements. Other types of restraint can be used if substantiated as
equivalent to the minimum tie design strength. The required
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design strength for the tie beam must be at least equal to 0.1Sps
times the larger force on either end of the tie beam, and that

force is from the column or pile cap, whichever applies.
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Specified concrete cover for cast-in-place non prestressed concrete

members
Concrete Member Reinforcement Speclfi'e d
exposure cover, in.
Cast against and
permanently in
contact with All All 3
ground
No. 6 through
E)‘;pec;ilel(;rto No. 18 bars 2
or in contact with All No. 5 bar, W31
or D31 wire, and 1-1/2
ground
smaller
N No. 14 and No. 1-1/2
Slabs, joists, 18 bars
Not exposed and walls No. 11 bar and
3/4
to weather or smaller
in contact with Beams, Primary
ground columns, reinforcement,
. . 1-1/2
pedestals, and stirrups, ties,
tension ties spirals, and hoops
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