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I M M E R S I V E . D I S C O V E R Y
education through observation of the world around us
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	 The STEAM Engine of Oklahoma City has the ambition of cultivating the next generation 
of creators, innovators, and critical thinkers. The proposed design’s goal for The STEAM 
Engine facility focuses on creating a flexible learning environment that immerses 
the students into an atmosphere of discovery. Architectural applications of varying 
academic principles such as; light refraction, thermodynamics, robotics, etc. present the 
students something to discover and inquire about, further inspiring critical thinking and active 
participation in learning.The first interaction with the building occurs upon approach, visitors 
are greeted by two sloping forms crossing one another, rising from an ocean of prairie grass. As 
they progress to the entrance, the collision of these two forms becomes more apparent through 
the use of facsimile fractures in the facade of both structures. The lobby/gathering place is 
created by the purported destruction of the two buildings, which subsequently showcases the 
interaction of various building and structural systems. The central hub 
provides diverse learning spaces to be used for varying education techniques. With the 
future of education requiring adaptability, a major facet of the design was 
to define the spaces while allowing their use to remain abstract. Adjacent to the entrance, 
three studio classrooms enclose a collaborative learning center used for presentations and 
communication workshops, while the furthest end of the facility accommodates two maker spaces, 
a woodshop, and an assembly lab. The woodshop is acoustically separated from the rest of the 
building but connected through shared storage with the assembly lab. 
Throughout all these spaces, the students experience both 
large-scale and minute applications of science, technology, engineering, art, and mathematics. 

P R E M I S E
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R O B O T I C S F L U I D . D Y A N A M I C S
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Using both large-scale and small applications of these principles

to generate an environment that pulls students’ 

focus into observing and discovering the world around them. 

This immerses the students and rewards active learning with 

the ability to see topics of STEAM integrated with their everyday life.
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Located at 4848 W. Covell Rd, the proposed site lies to the north-west of the greater Edmond area. Edmond in Located at 4848 W. Covell Rd, the proposed site lies to the north-west of the greater Edmond area. Edmond in 
recent years has begun more substantial development along it’s northern edge, master-planning shopping centers,recent years has begun more substantial development along it’s northern edge, master-planning shopping centers,
theaters, and schools. The STEAM Engine site’s southern neighbour is Frontier Elementary & recently theaters, and schools. The STEAM Engine site’s southern neighbour is Frontier Elementary & recently 
constructed Heartland Middle School. While the eastern side of the site is shared with Acts 2 United Methodist constructed Heartland Middle School. While the eastern side of the site is shared with Acts 2 United Methodist 
Church. The remaining context mostly consists of residential and light commercial further east. Overall the Church. The remaining context mostly consists of residential and light commercial further east. Overall the 
site is very bike friendly and with some special attention paid to site shows potential to be highly walkable.site is very bike friendly and with some special attention paid to site shows potential to be highly walkable.
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Special focus was put into the pedestrian Special focus was put into the pedestrian 
connection to the church to the east and connection to the church to the east and 
schools to the south. The main axis of the schools to the south. The main axis of the 
facility runs north/south to emphasize facility runs north/south to emphasize 
the physical link with Frontier Elementary, the physical link with Frontier Elementary, 
while the transverse arm angles to while the transverse arm angles to 
frame views into the buidling plaza frame views into the buidling plaza 
from Acts 2 Methodist Church.from Acts 2 Methodist Church.

Both of these axis continue through the landscape Both of these axis continue through the landscape 
up to the roads’ edge through well kemptup to the roads’ edge through well kempt
clearings. This will contrast with the clearings. This will contrast with the 
rest of the site being filled with native rest of the site being filled with native 
Oklahoma flora, such as bluestem, Oklahoma flora, such as bluestem, 
switchgrass,  red cedar,   etc. These plants switchgrass,  red cedar,   etc. These plants 
not only create a mysticism of the building not only create a mysticism of the building 
from outside the site, but play a largefrom outside the site, but play a large
part towards water conservation.part towards water conservation.



2.
0.
4

STEAM ENGINE | SD

N

***Building was rotated 90 degrees
on the site during DD to maximize
southern exposure and minimize
east/west exposure.
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WINTER SOLSTICESUMMER SOLSTICE

SPRING EQUINOX FALL EQUINOX
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Boardroom
Outdoor Workspace

Directors OOice
General OOice
Open OOices
Lounge / Kitchenette
Staa Restrooms
Public Restrooms
Mechanical

Classroom Storage

Entry Lobby / Gathering Place
Studio Classrooms (2)

Collaborative Learning Center
Assembly Lab
Shared Storage
Wood Shop

Teaching Kitchen
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Longitudinal Section

Transverse Section
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2 3Texas Limestone Dri-Design VM Zinc Panels
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40' - 0"
40' - 0"

TOS: 28' - 0"

TOS: 13' - 0"

TOS: 28' - 0"

TOS: 20' - 0"

TOS: 28' - 0"

TOS: 20' - 0"

29' - 0"

16" Joists
(L/24)

W24 Girder
(L/18)

W24 Girder
(L/18)

TOC: 28' - 0"

TOC: 28' - 0"

W21 Beams
(L/20)

TOC: 20' - 0"

Lateral "X" Braces

Lateral Braces

20" Joists
(L/24)

16" Joists
(L/24)

20" Joists
(L/24)

29' - 0"

W21 Girder
(L/18)

24" Deep Girder
(L/15)

23" Deep Beams
(L/21)

30' Bays,
TYP.

30' Bays,
TYP.

23" Deep Beams
(L/21)

16" Joists
(L/24)

W24 Girder
(L/18)

W24 Girder
(L/18)

W21 Beams
(L/20)

Lateral Braces

16" Joists
(L/24)

Lateral "X" Braces

Structural System 1: Steel Structural System 2: Steel + Concrete
Each wing would have its own framing system and its own lateral systems. The steel framed wings would
utilize braced frames for lateral support, and the concrete framed wings would have concrete shear walls or
rigid frames providing the lateral resistance. Using this system, the design concept of one building axis being
a light framed, long span structure, and the other axis being a heavy/bulky structure is still achieved well due
to the deep concrete members.

Pros:
- Very durable
- Sound proofing
- Can get more flexible forms than with modular
CMU

Cons:
- Formwork required
- Less eco-friendly
- Could require larger members, leading to higher
floor-to-floor heights
- Skilled labor required for concrete

The steel framing would be composed of W-Shapes for the columns and floor framing, and steel joists for the
roof framing. This would be the case for all wings of the building. The masonry blocks would be cladding and
would not carry any loads. Since the entire structure is steel framing, the lateral forces on the building would
be handled by braced frames between selected steel columns.

Pros:
- Long spans achieved
- Material coordination and connection is easier
than with load bearing masonry or concrete
- Cost of reinforcing within the masonry veneer is
less than with load bearing masonry

Cons:
- Design concept not achieved as well
- Higher cost for steel members
- Need specific placement for lateral system

W24 Girder
(L/18)
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***Selected structural
system was changed to
System 2 (Steel +
Concrete) during DD.
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Slot Diiuser

Spot Diiuser

Wall Mount VRF

Ceiling Mount VRF

VRF Heat Pumps

Dumpster

Facility Transformer

HVAC & Systems Diagram
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STRUCTURAL CONCEPT - COLLISION OF STRUCTURES

P R E M I S E     F R O M     S D
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Transverse Section

Longitudinal Section

SITE PLAN
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STEAM
ASSEMBLY LAB

BUILDING SECTIONS

Longitudinal Section

Transverse SectionLongitudinal Section

Transverse Section
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EXTERIOR PERSPECTIVE
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INTERIOR PERSPECTIVE
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MECHANICAL PLANS
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19" Main Duct
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15" Main Duct

1/40” = 1’-0” SCALE



STEAM | DESIGN DEVELOPMENT
MECHANICAL DESIGN AND CODE COMPLIANCE

lue 0.4545 Max. U = 0.73 (okay)0.06
lue 2.20
lue 0.4545 Max

Min. R R (ci) R Pass Fail Max. U U Pass Fail

25 25 26.76 Pass 0.039 0.0374 Pass
13 + 7.5ci 7.5 20.90 Pass 0.064 0.0478 Pass

0 2.20 0.73 0.4545 Pass

Roof:
Outside Air for Summer…...................................... 0.25
EPDM Roof Membrane…........................................ 0.24
5" Extruded Polystrene Rigid Insulation….............. 25.0
5" Concrete Slab….................................................. 0.35
Inside Air…............................................................ 0.92

R value 26.76
U value 0.0374 Ma

Exterior Wall:
Outside Air for Summer…....................................... 0.25
4" Brick Veneer Hollow Clay….............................. 1.11
1" Air Space (Conservatively us 0.75")….................. 2.32
Vapor Seal, 2 Layers of mopped 15 LB Felt….......... 0.12
1.5" Extruded Polystrene Rigid Insulation…............ 7.50
Batt Insulation, 8"…................................................. 22.00 The
5/8" Gypsum Board…............................................. 0.56
Inside Air…............................................................ 0.68

R value 20.90 the
U value 0.0478 DO

Slab on Grade: Ma
Inside Air…............................................................. 0.92
Epoxy Floor Finish…............................................... 0
5" Concrete Slab on Grade…................................... 1.22
Vapor Barrier…...................................................... 0.06

R value 2.20
U value 0.4545 Ma

Thermal Bridging > 22.00 x 0.38 = 8.36
5/8" Gypsum Board…............................................. 0.56
Inside Air…............................................................ 0.68

R value 20.90 t
U value 0.0478 D

Slab on Grade: M
Inside Air 0 92Slab on Grade: Ma
Inside Air…............................................................. 0.92
Epoxy Floor Finish…............................................... 0
5" Concrete Slab on Grade…................................... 1.22
Vapor Barrier…...................................................... 0.06

Roof:
Outside Air for Summer…...................................... 0.25
EPDM Roof Membrane…........................................ 0.24
5" Extruded Polystrene Rigid Insulation….............. 25.0
5" Concrete Slab….................................................. 0.35
Inside Air…............................................................ 0.92

R value 26.76
U value 0.0374 M

Exterior Wall:
Outside Air for Summer…....................................... 0.25
4" Brick Veneer Hollow Clay….............................. 1.11
1" Air Space (Conservatively us 0.75")….................. 2.32
Vapor Seal, 2 Layers of mopped 15 LB Felt….......... 0.12
1.5" Extruded Polystrene Rigid Insulation…............ 7.50
Batt Insulation, 8"…................................................. 22.00 Th
5/8" Gypsum Board…............................................. 0.56
Inside Air…............................................................ 0.68

R value 20.90 th
U value 0.0478 DO

Slab on Grade: M
Inside Air…............................................................. 0.92
Epoxy Floor Finish…............................................... 0
5" Concrete Slab on Grade…................................... 1.22
Vapor Barrier…...................................................... 0.06

R value 2.20
U value 0.4545 M

Thermal Bridging > 22.00 x 0.38 = 8.36
5/8" Gypsum Board…............................................. 0.56
Inside Air…............................................................ 0.68

R value 20.90 t
U value 0.0478 D

Slab on Grade: M
Inside Air 0 92Slab on Grade: M
Inside Air…............................................................. 0.92
Epoxy Floor Finish…............................................... 0
5" Concrete Slab on Grade…................................... 1.22
Vapor Barrier…...................................................... 0.06

R value 2.20
U value 0.4545 M

Envelope Code Requirements, IECC 2021
Climate Zone 3
Construction Type: Metal Frame

Roof
Above Grade Wall
Slab on Grade

Area 1 6271.5 SF
Peak Load 1.09 CFM/SF
CFM = 6835.935

Supply 19" Diameter
Return 18" Diameter

HVAC Main Ducts Zone 1
Area 2 10654.5 SF

Peak Load 1.09 CFM/SF
CFM = 11613.41

Supply 24" Diameter

HVAC Main Ducts Zone 2

Area 3 3538 SF
Peak Load 1.09 CFM/SF
CFM = 3856.42

Supply 15" Diameter

HVAC Main Ducts Zone 3
Area 6271.5 SF

Peak Load 1.09 CFM/SF
CFM = 6835.935

Supply 21" Diameter

HVAC Branch Ducts Focus Space

Critical Section
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LIGHTING DESIGN AND REFLECTED CEILING PLAN
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DAYLIGHTING DESIGN

Lab Tests - Trial 1 Lab Tests - Trial 2

Standard Illumination Level = 1386 FC
at 2pm - March/September 21st
DF_final = 3.66%
VT of glass = 57%
M = 85%
IL_predicted = Standard Illumniation Level x DF x VT x M
IL_predicted = 1386x0.0366x0.57x0.85 = 24.58 FC

1

2

3
4

5 6 7 8

1

22222222222222

3
4

5 6 7 8

Lab Tests - Trial 1 Lab Tests - Trial 2

ILPREDICTED = IL x DF x VT x M
Standard Illumination Level = 1386 FC
Daylight Factor (fi nal) = 3.66%
Visible Transmittance of Glass = 57%
Transmittance Depreciation = 85%

ILPREDICTED = 24.58 FC
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ENERGY EFFICIENCY - COVE.TOOL  &  eQUEST

 

Model C - Improved Building and Systems

Model B - Improved BuildingModel A - Baseline

% Energy Savings in Design Development
33.65%

% Reduction (avg.) in Peak Cooling Load
11.55%

Perimeter Project Perimeter Baseline

Interior Project Interior Baseline
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STRUCTURAL HAND CALCULATIONS

Joists Composite Steel Slab Reinforcing

There are some elements that are not designed by RISA, such as:
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STRUCTURAL HAND CALCULATIONS

Value ASCE
Exposure Factor Ce 0.9 Table 7.3 1 pf = 6.3 psf
Thermal Factor Ct 1 Table 7.3 2
Risk Category IS 1 Table 1.5 2
Ground Snow Load pg 10 Figure 7.2 1 pm = 10 psf

pf = 10 psf Use 6.3 psf at drift

Factors and Loads

Lu (ft.) WW or LW hd (ft.) hc 0.75hd hd > hc? w (EQN.) hdrift 8hc w Load = 6.3 psf + (hdrift * 15.3 pcf)
121 WW 2.998 0.588 2.248 yes 4hd2/hc 0.588 4.71 4.71 15.30 psf
121 WW 2.998 4.088 2.248 no 4hd 2.248 32.71 8.99 40.70 psf
84 WW 2.482 7.338 1.862 no 4hd 1.862 58.71 7.45 34.79 psf
37 WW 1.530 0.588 1.148 yes 4hd2/hc 0.588 4.71 4.71 15.30 psf *** not used
37 WW 1.530 4.088 1.148 no 4hd 1.148 32.71 4.59 23.86 psf
30 WW 1.326 0.588 0.994 yes 4hd2/hc 0.588 4.71 4.71 15.30 psf *** not used
30 WW 1.326 7.338 0.994 no 4hd 0.994 58.71 3.98 21.51 psf

For Lu = 121' and WW:
Since the parapet slopes, the load will change along the roof, where hd = hc. This occurs when the parapet is about 2' 7 1/2",
which falls at the point load on the concrete edge girder.

For Lu = 37' and WW:
Since the parapet slopes, the load will change along the roof, where hd = hc. This occurs when the parapet is about 1' 6 1/2",
which does not occur for this condition.

For Lu = 30' and WW:
Since the parapet slopes, the load will change along the roof, where hd = hc. This occurs when the parapet is about 1' 4 3/4",
therefore, conservatively use the worse condition, since this occurs so close to the smallest parapet height.

Snow Seismic

Some load calculations done by hand:
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STRUCTURAL AXONOMETRIC

The foundation system utilizes a slab on grade throughout. A
shallow footing foundation system will be used to support the
building loads. For the columns, spread footings designed for
2000 psf of bearing pressure will be used, and will be at least
30 inches in width. Continuous footings spanning between the
spread footings will be at least 16 inches in width.

12" x 28"
CONCRETE
GIRDERS

12" x 28"
CONCRETE 
ROOF GIRDERS

TOC = 28' - 0"

TOS = 28' - 0"

TOS = 14' - 0"

12" x 28"
CONCRETE
BEAMS

12" x 12"
CONCRETE
COLUMNS

16" x 28"
CONCRETE
FLOOR BEAMS
AND GIRDERS

20K4 OPEN WEB
STEEL JOISTS

22K5 OPEN WEB
STEEL JOISTS

LFRS:
CONCRETE RIGID
MOMENT FRAMES,
EACH DIRECTION FOR
BOTH WEST AND
EAST WINGS.

W14x30
COMPOSITE
BEAMS

W21x44
COMPOSITE
GIRDERS

12" x 28"
CONCRETE 
ROOF BEAMS

LFRS:
STEEL BRACED
FRAMES IN SOUTH
WING, "X" BRACING IN
NORTH WING.



CONSTRUCTION DOCUMENTS
























