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Graduate Certificate in Design and Analysis of Tall Buildings

Steel Frame Design for Tall Buildings

AISC stands for American Institute of Steel Construction, which is a nonprofit organization that develops
and publishes standards for the design, fabrication, and erection of structural steel buildings, including tall
buildings. The AISC Steel Construction Manual is a widely used reference for steel frame design. Related
terms include ACI, ASCE, and IBC. The term Axial Load refers to a type of load that is applied parallel to the
longitudinal axis of a structural member, such as a column or beam, and can cause compression or tension
in the member. In steel frame design for tall buildings, axial loads are typically due to gravity loads, such as
the weight of the building and its occupants. Beam is a horizontal or sloping structural member that is
designed to withstand loads from any direction, and is typically used to support floors, roofs, and walls in a
building. In steel frame design for tall buildings, beams are often used in conjunction with columns to form
a frame that resists gravity and lateral loads. Bending Moment is a measure of the rotational force that
causes a beam or other structural member to bend, and is typically expressed in units of force times length,
such as kip-feet. In steel frame design for tall buildings, bending moments are often used to determine the
required size and reinforcement of beams and other structural members. Bracing is a type of structural
system that is used to provide stability and resistance to lateral loads, such as wind and seismic forces, in a
building. In steel frame design for tall buildings, bracing systems can be used to resist lateral loads and
provide additional support to the building frame. Bracing System is a type of structural system that is used
to provide stability and resistance to lateral loads, such as wind and seismic forces, in a building. Building
Code is a set of regulations and standards that govern the design and construction of buildings, including
tall buildings, to ensure public safety and welfare. In steel frame design for tall buildings, building codes
such as the International Building Code (IBC) and the American Society of Civil Engineers (ASCE) 7-16
provide minimum requirements for the design and construction of tall buildings. Cast-in-Place Concrete is a
type of concrete that is poured into a mold or formwork on site, and is often used in conjunction with steel
framing to provide additional support and stability to a building. In steel frame design for tall buildings,
cast-in-place concrete can be used to create composite beams and columns that combine the strength of
steel with the durability of concrete. Column is a vertical structural member that is designed to withstand
axial loads, such as gravity loads, and is typically used to support floors, roofs, and walls in a building. In
steel frame design for tall buildings, columns are often used in conjunction with beams to form a frame that
resists gravity and lateral loads. Composite Action refers to the interaction between two or more materials,
such as steel and concrete, to produce a structural system that is stronger and more durable than either
material alone. In steel frame design for tall buildings, composite action can be used to create beams and
columns that combine the strength of steel with the durability of concrete. Compression is a type of force
that squeezes or compresses a structural member, such as a column or beam, and can cause it to buckle or
fail. In steel frame design for tall buildings, compression forces are typically due to gravity loads, such as the
weight of the building and its occupants. Connection is a type of joint or link that is used to connect two or
more structural members, such as beams and columns, and is designed to transfer loads between the
members. In steel frame design for tall buildings, connections are often used to form a rigid frame that
resists gravity and lateral loads. Crane is a type of machine that is used to lift and move heavy loads, such as
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steel beams and columns, during the construction of a building. In steel frame design for tall buildings,
cranes are often used to erect the steel frame and install other building components, such as concrete and
glazing. Dead Load is a type of load that is due to the weight of the building itself, including the weight of
the structural frame, walls, floors, and roofs. In steel frame design for tall buildings, dead loads are typically
considered to be permanent and unchanging. Design Load is a type of load that is used in the design of a
building to ensure that the structure can withstand various types of loads, including gravity loads, lateral
loads, and other types of loads. In steel frame design for tall buildings, design loads are typically
determined using a combination of building codes, such as the IBC, and other design standards, such as the
American Society of Civil Engineers (ASCE) 7-16. Detailing is the process of creating detailed drawings and
specifications for the construction of a building, including the steel frame and other structural components.
In steel frame design for tall buildings, detailing is critical to ensure that the structure is constructed
correctly and can withstand various types of loads. Drift is a type of movement or displacement that occurs
in a building due to lateral loads, such as wind and seismic forces, and can cause damage to the building
and its occupants. In steel frame design for tall buildings, drift is often controlled using bracing systems or
other types of structural systems. Erection is the process of constructing a building, including the steel
frame and other structural components, and is typically performed by a contractor or other construction
professional. In steel frame design for tall buildings, erection is critical to ensure that the structure is
constructed correctly and can withstand various types of loads. Fabrication is the process of creating the
steel frame and other structural components of a building, and is typically performed by a fabricator or
other construction professional. In steel frame design for tall buildings, fabrication is critical to ensure that
the structure is constructed correctly and can withstand various types of loads. Fire Resistance is the ability
of a building or structural component to withstand exposure to fire without collapsing or failing, and is
typically determined using fire resistance ratings, such as those provided by the American Society for
Testing and Materials (ASTM). In steel frame design for tall buildings, fire resistance is critical to ensure the
safety of the building and its occupants. Floor System is a type of structural system that is used to support
floors and roofs in a building, and is typically composed of beams, girders, and other structural
components. In steel frame design for tall buildings, floor systems are often used to provide additional
support and stability to the building frame. Foundation is the part of a building that transfers loads from the
superstructure to the ground, and is typically composed of footings, piers, and other structural components.
In steel frame design for tall buildings, foundations are critical to ensure that the structure can withstand
various types of loads and provide a stable base for the building. Frame is a type of structural system that is
used to provide support and stability to a building, and is typically composed of beams, columns, and other
structural components. In steel frame design for tall buildings, frames are often used to resist gravity and
lateral loads, and provide a structural system that is strong, durable, and flexible. Gravity Load is a type of
load that is due to the weight of the building and its occupants, and is typically considered to be a
permanent and unchanging load. In steel frame design for tall buildings, gravity loads are often used to
determine the required size and reinforcement of beams and other structural members. High-Strength
Concrete is a type of concrete that has a higher compressive strength than normal concrete, and is often
used in conjunction with steel framing to provide additional support and stability to a building. In steel
frame design for tall buildings, high-strength concrete can be used to create composite beams and columns
that combine the strength of steel with the durability of concrete. IBC stands for International Building
Code, which is a model building code that provides minimum requirements for the design and construction
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of buildings, including tall buildings. In steel frame design for tall buildings, the IBC provides requirements
for the design and construction of steel frames, including requirements for materials, connections, and
other structural components. Inspection is the process of examining a building or structural component to
ensure that it is constructed correctly and can withstand various types of loads. In steel frame design for tall
buildings, inspection is critical to ensure that the structure is constructed correctly and can provide a safe
and stable environment for the building occupants. Lateral Load is a type of load that is due to wind,
seismic, or other external forces that can cause a building to move or deform, and is typically considered to
be a variable and unpredictable load. In steel frame design for tall buildings, lateral loads are often used to
determine the required size and reinforcement of beams and other structural members. Load and
Resistance Factor Design (LRFD) is a type of design methodology that is used to determine the required size
and reinforcement of structural members, such as beams and columns, and is based on the concept of
factoring loads and resistances to ensure a safe and stable structure. In steel frame design for tall buildings,
LRFD is often used to design steel frames and other structural components. Load Path is a type of structural
system that is used to transfer loads from the superstructure to the foundation, and is typically composed
of beams, columns, and other structural components. In steel frame design for tall buildings, load paths are
often used to provide additional support and stability to the building frame. Material Properties are the
characteristics of a material, such as steel or concrete, that affect its behavior and performance under
various types of loads, and are typically considered in the design of a building or structural component. In
steel frame design for tall buildings, material properties are critical to ensure that the structure can
withstand various types of loads and provide a safe and stable environment for the building occupants.
Member is a type of structural component, such as a beam or column, that is used to provide support and
stability to a building, and is typically composed of steel or other materials. In steel frame design for tall
buildings, members are often used to form a rigid frame that resists gravity and lateral loads. Modal
Analysis is a type of dynamic analysis that is used to determine the natural frequencies and mode shapes of
a building or structural component, and is typically used to evaluate the seismic performance of a building.
In steel frame design for tall buildings, modal analysis is often used to design steel frames and other
structural components. Moment is a type of force that causes a beam or other structural member to bend
or rotate, and is typically expressed in units of force times length, such as kip-feet. In steel frame design for
tall buildings, moments are often used to determine the required size and reinforcement of beams and
other structural members. Moment Frame is a type of structural system that is used to provide support and
stability to a building, and is typically composed of beams and columns that are connected to form a rigid
frame. In steel frame design for tall buildings, moment frames are often used to resist gravity and lateral
loads, and provide a structural system that is strong, durable, and flexible. Nonlinear Analysis is a type of
analysis that is used to evaluate the behavior of a building or structural component under various types of
loads, including nonlinear loads, such as those caused by large deformations or material nonlinearities. In
steel frame design for tall buildings, nonlinear analysis is often used to design steel frames and other
structural components. P-Delta Effect is a type of second-order effect that occurs in a building or structural
component due to the interaction between the axial load and the lateral displacement, and is typically
considered in the design of tall buildings. In steel frame design for tall buildings, the P-Delta effect is critical
to ensure that the structure can withstand various types of loads and provide a safe and stable environment
for the building occupants. Post-Tensioning is a type of concrete construction that involves the use of high-
strength steel tendons to provide additional support and stability to a building, and is often used in
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conjunction with steel framing to provide additional support and stability to a building. In steel frame
design for tall buildings, post-tensioning can be used to create composite beams and columns that
combine the strength of steel with the durability of concrete. Precast Concrete is a type of concrete that is
cast in a mold or formwork at a manufacturing plant, and is then transported to the construction site for
erection. In steel frame design for tall buildings, precast concrete can be used to create composite beams
and columns that combine the strength of steel with the durability of concrete. Pushover Analysis is a type
of static analysis that is used to evaluate the seismic performance of a building or structural component,
and is typically used to determine the maximum displacement and force that a building can withstand
under seismic loads. In steel frame design for tall buildings, pushover analysis is often used to design steel
frames and other structural components. Reinforcement is a type of material, such as steel rebar, that is
used to provide additional support and stability to a building or structural component, and is typically used
in conjunction with concrete to create a composite material that is stronger and more durable than either
material alone. In steel frame design for tall buildings, reinforcement is often used to provide additional
support and stability to the building frame. Seismic Design is a type of design methodology that is used to
evaluate the seismic performance of a building or structural component, and is typically based on the
concept of providing a ductile structure that can withstand seismic loads without collapsing or failing. In
steel frame design for tall buildings, seismic design is critical to ensure that the structure can withstand
seismic loads and provide a safe and stable environment for the building occupants. Service Load is a type
of load that is due to the normal use and occupation of a building, and is typically considered to be a
variable and unpredictable load. In steel frame design for tall buildings, service loads are often used to
determine the required size and reinforcement of beams and other structural members. Shear is a type of
force that causes a beam or other structural member to deform or fail, and is typically expressed in units of
force, such as kips. In steel frame design for tall buildings, shear is often used to determine the required size
and reinforcement of beams and other structural members. Shear Wall is a type of structural system that is
used to provide support and stability to a building, and is typically composed of walls or other structural
components that are designed to resist shear forces. In steel frame design for tall buildings, shear walls are
often used to provide additional support and stability to the building frame. Slab is a type of structural
component that is used to provide support and stability to a building, and is typically composed of concrete
or other materials. In steel frame design for tall buildings, slabs are often used to provide additional support
and stability to the building frame. Steel Detailing is the process of creating detailed drawings and
specifications for the construction of a steel frame, including the connections and other structural
components. In steel frame design for tall buildings, steel detailing is critical to ensure that the structure is
constructed correctly and can withstand various types of loads. Stiffness is a measure of the rigidity of a
structural component, such as a beam or column, and is typically expressed in units of force per unit
displacement, such as kips per inch. In steel frame design for tall buildings, stiffness is often used to
determine the required size and reinforcement of beams and other structural members. Strain is a measure
of the deformation of a structural component, such as a beam or column, and is typically expressed in units
of length per unit length, such as inches per inch. In steel frame design for tall buildings, strain is often used
to determine the required size and reinforcement of beams and other structural members. Stress is a
measure of the force that is applied to a structural component, such as a beam or column, and is typically
expressed in units of force per unit area, such as pounds per square inch (psi). In steel frame design for tall
buildings, stress is often used to determine the required size and reinforcement of beams and other
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structural members. Structural Analysis is the process of evaluating the behavior of a building or structural
component under various types of loads, including gravity loads, lateral loads, and other types of loads. In
steel frame design for tall buildings, structural analysis is critical to ensure that the structure can withstand
various types of loads and provide a safe and stable environment for the building occupants. Structural
System is a type of system that is used to provide support and stability to a building, and is typically
composed of beams, columns, and other structural components. In steel frame design for tall buildings,
structural systems are often used to resist gravity and lateral loads, and provide a structural system that is
strong, durable, and flexible. Torsion is a type of force that causes a beam or other structural member to
twist or rotate, and is typically expressed in units of force times length, such as kip-feet. In steel frame
design for tall buildings, torsion is often used to determine the required size and reinforcement of beams
and other structural members. Tying is a type of concrete construction that involves the use of high-
strength steel ties to provide additional support and stability to a building, and is often used in conjunction
with steel framing to provide additional support and stability to a building. In steel frame design for tall
buildings, tying can be used to create composite beams and columns that combine the strength of steel
with the durability of concrete. Ultimate Load is a type of load that is used in the design of a building or
structural component to ensure that it can withstand the maximum expected load, including loads due to
gravity, wind, and seismic forces. In steel frame design for tall buildings, ultimate loads are often used to
determine the required size and reinforcement of beams and other structural members. Vertical Load is a
type of load that is due to gravity, and is typically considered to be a permanent and unchanging load. In
steel frame design for tall buildings, vertical loads are often used to determine the required size and
reinforcement of beams and other structural members. Wind Load is a type of load that is due to wind, and
is typically considered to be a variable and unpredictable load. In steel frame design for tall buildings, wind
loads are often used to determine the required size and reinforcement of beams and other structural
members. Wire is a type of material that is used to provide additional support and stability to a building or
structural component, and is typically used in conjunction with concrete to create a composite material that
is stronger and more durable than either material alone. In steel frame design for tall buildings, wire is often
used to provide additional support and stability to the building frame. Yield Point is the point at which a
material, such as steel, begins to deform plastically under load, and is typically considered to be a critical
point in the design of a building or structural component. In steel frame design for tall buildings, yield
points are often used to determine the required size and reinforcement of beams and other structural
members. Young's Modulus is a measure of the stiffness of a material, such as steel, and is typically
expressed in units of force per unit area, such as pounds per square inch (psi). In steel frame design for tall
buildings, Young's Modulus is often used to determine the required size and reinforcement of beams and
other structural members.
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