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Abstract

This article focused on a three-storey reinforced concrete
building structure located on strap footing foundations and
studied two cases: the non-seismic design building and the
earthquake-resistant design building. The study took into
consideration the building design standards for earthquake
resistance of the Department of Public Works and Town &
Country Planning standards 1302-52, as well as the interaction
between the foundation structure and the soil. The study

compared the size of the strap footing foundations located

near the three types of soil layers (sand, soft clay and hard
clay) to compared with fixed foundations and assessed
structural  damage according to Federal Emergency
Management Agency standards, (FEMA 356) by considering the
plastic rotation angle that occurs in structural parts during
earthquakes. The results showed that the structure on strap
footing foundations on soft clay layers were able to reduce
base shear and structural damage caused by earthquakes more

effectively than those with fixed foundations.

Keywords: Strap footing foundations, Strap beam, Seismic of

earthquake, Performance-based seismic assessment, Soil-

structure interaction
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Design Soil Footing Size Strap Beam Size
B (m) d (m) b(m) [ L (m) | L,(m)

Gravity Sand 2.40 0.60 0.60 3.10 1.60
Design | Soft Clay 2.70 0.60 0.60 2.80 1.30
Hard Clay 1.70 0.60 0.60 3.80 2.30
EQ. Sand 2.50 0.60 0.60 3.00 1.50
Design | Soft Clay 2.85 0.60 0.60 2.65 1.15
Hard Clay 1.75 0.60 0.60 3.75 2.25
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Mander et al. nonlinear concrete model

Compressive Tensile Strain at Confine
Concrete strength strength peak stress ment

(kPa) (kPa) (m/m) factor ()
Coverl 19620 0 0.002 1.000
BG1A 25363 0 0.002 1.293
BG1B 22624 0 0.002 1.153
BG1C 25049 0 0.002 1.277
BG2A 23989 0 0.002 1.223
BG2B 22212 0 0.002 1.132
BG2C 23717 0 0.002 1.209
CGIT 23307 0 0.002 1.188
CG1H 24886 0 0.002 1.268
CGIHBG1 25098 0 0.002 1.279
CG1HBG2 25198 0 0.002 1.284
Cover2 23544 0 0.002 1.000
B1A 25661 0 0.002 1.090
B1B 24648 0 0.002 1.047
B2A 25533 0 0.002 1.085
B2B 24665 0 0.002 1.048
T 27273 0 0.002 1.158
C1H 28893 0 0.002 1.227
SB1 29117 0 0.002 1.237
SB2 29216 0 0.002 1.241
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