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INITIAL UNDERSTANDING
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SPACE AND STRUCTURE

SIMPLE RECTANGULAR SPACIE
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SPACE AND STRUCTURE

SIMPLE RECTANGULAR SPACE




SPACE AND STRUCTURE

SIMPLE RECTANGULAR SPACE
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SPACE AND STRUCTURE

SIMPLE RECTANGULAR SPACE




HORIZONTALLSPANN

LOW-SPAN SYSTEDMS

N Two-way flat plate



LOW-SPAN SYSTEMS
INTERMEDIATE-SPAN SYSTENES
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Beam-Slab System

Waffle Slab System






LONG-SPAN SYSTEMS



Span range
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UNDERLYING PRINCIPLES GOVERNING SPAN LENGTHS
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REINFORCED
CONCRETE
STRUCTURES




REINFORCED CONCRETE STRUCTURES SOLID

REBVFGRYEDERONCRETE STRUCTURES
SOLID SLAB SYSTEM




REINFORCED CONCRETE STRUCTURES RIBBED

REBVFGRYEDERONCRETE STRUCTURES
RIBBED SLAB SYSTEM
BEAM AND SLAB SYSTEM




REINFORCED CONCRETE STRUCTURES RIBBED

RESIABSYSTENPNCRETE STRUCTURES

RIBBED SLAB SYSTEM

ONE WAY PAN JOIST SYSTEM
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REINFORCED CONCRETE STRUCTURES
FLAT PLATE SYSTEM

REINFORCED CONCRETE
STRUCTURLES FLAT PLATL

SYSTEM)
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REINFORCED CONCRETE STRUCTURES
FLAT SLAB SYSTEM

REINFORCED CONCRETE
SIRUCTURES FLAT 5LAD

SYSTEM
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REINFORCED CONCRETE STRUCTURES
THE WAFFLE SLAB SYSTEM

RCINFCRCED CONCRETE
STRUCTURES THE WAFRFLE
SLAB SYSTEM




REINFORCED CONCRETE STRUCTURES
CURVED SHAPES

REINFORCED CONCRETE
Eil?’S”l" RUCTURES “CURVED ™"

%? de of precast ferroconcrete elements
supporte shaped buttresses.

U A huge tension ring is buried in the ground.




REINFORCED CONCRETE STRUCTURES
PRECAST CONCRETE ELEMENTS

Precast slabs

Precast Beam & Girders
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REINFORCED CONCRETE ol B |
STRUCTURES PRECAST
CONCRETE ELEMENTS




REINFORCED CONCRETE STRUCTURES
PRECAST PLANKS

i

REINFORCED CONCRETE
STRUCTURES PRECAST
PLANKS




REINFORCED CONCRETE STRUCTURES
CHANNELS AND DOUBLE TEES




REINFORCED CONCRETE STRUCTURES
SINGLE TEES
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Smart Resources

Introduced by: Dr. Mona Dawood
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Smart water
management
opportunities

Digitally monitor water
quality to reduce costs and
minimize health risk

Remotely monitor and control
water flow to reduce
consumption

Use advanced analytics to
accurately predict system
performance and avoid water
delivery issues




Customer story: Marriott International

Driving efficiencies to save water and energy

Marriott, the largest hotel operator in the world, and Ecolab,

the global leader in water, hygiene, and energy technologies  @iva
and services, share values of putting people first. Marriott '

has ambitious 2025 sustainability goals, but the challenge is ‘
to meet them without sacrificing guest experiences. The \

team adopted Ecolab’s Aquanomic™ Low-Temp Laundry

Program and 3D TRASAR™ Technology for Cooling Water to

maintain the highest guest standards while contributing to 7

their sustainability goals.

The laundry program delivers Annually, Marriott saves 3.34 billion Annual savings include

significant energy and water liters of water—equivalent to annual 114 million kWh of energy, 21,500
savings while reducing rewash and drinking water needs of more than 3 metric tons of CO2e, and 2 million
extending linen life million people pounds of waste




Smart waste

opportunities
Repurpose Monitor waste bins and Promote advanced waste containment
and recycle maximize efficient solid waste scenarios

collection




Customer story: Los Angeles Bureau of Sanitation

Improving sanitation services with a mobile cloud solution

Communities from office parks and hospitals to school campuses
and cities are challenged to improve sanitation services while
reducing operating costs. To improve service to Los Angeles (LA)
residents, the city created the MyLA311 system so that residents
can easily initiate a service ticket to request waste cleanup. LA
used cloud-based technologies including mobility, mapping,
tracking, and dashboarding capabilities—collectively called
SANSTAR—to streamline service request processing and monitor
field crews’ progress.
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