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Introduction

~ SAUCELITO

CANYON

San Luis Obispo is a region on the central California coast very well-
known for the many wineries that sprawl across the backcountry of
this small college town. The Wine History Project is a team that
studies the importance of the viticulture in the San Luis Obispo area
including everything from wine agriculture, land use, crop selection,
equipment, economy, and evolution. It places a special importance
on the relationship between the wineries and the residents of the
area. Over several months, they have accumulated wine and
viticulture related artifacts that | hope to display in its own, unique
space at several vineyards and tasting rooms in the area. They came
to Cal Poly in search of the perfect pavilion to display the artifacts.
The pavilion is meant to be transient and light enough to be
transported by only man power of a construction team.



PROJECT DESCRIPTION

Objective: Design, Analyze, and Construct a Pavilion the follows the
following Design Criteria:

e Transient

e Can be deconstructed at one site, moved, and re-constructed at
another site

e Light enough to be carried by humans without machines or
equipment

e Light enough to be carried by humans without machines or
equipment

e Not necessary to obtain permits

e Accessible to all vineyard visitors

e Provides a nice and easy place to display wine history artifacts

The Wine History Project turned to the Students of the College of
Architecture and Environmental Design at California Polytechnic State
University to come up with the solution. 8 teams composed of
architecture majors, an architectural engineering major, and a
construction management major set out to take on the challenge. Over
the past fall quarter (12 weeks), the teams have been slaving away
putting together models, details, and diagrams to make something
work. The following report is to showcase just on of the projects | was
able to be apart of. As an architectural engineering major, | was
assigned to two separate projects because of low staffing. The report
will be of the findings for the Succulent Pavilion Project

Design Professionals:

e Architects: Ryan Huddlestun and Kaustab Das
e Architectural Engineer: Abby King
e Construction Manager: Alex Beaubien



4) Abstract: Strategy Aoplication

to imagine solutions”

Diagrams
and
Renders by
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Project Inspiration and

Evolution

BIOMIMETIC DESIGN: PROCESS DIAGRAMMING'

2) Translate: Light Manipulation
“to identify functions”

5) Emulate: Solution Design
“to impliment design”

4) Abstract: Strategy Application
“to imagine solutions”

Filtering
This design looks to filter
sunlight by tracing sun
paths at the solstices
and equinox
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5) Emulate: Solution Design
“to impliment design”

* Scattering
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- 3) Discover: Function Implementation

“to find strategies”

{a) Occulus:
The fenestraria
uses an oculus
membrane to
filter where and
what kind of light
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‘ (b) Reflectors:

e The fenestraria uses a network of
2 reflective crystals to scatter light
throughout the plant's interior

6) Evaluate: Design Assessment
“to determine effectiveness”

Filtering

This design effectively
filters light by highlighting
the times of year when the
light would be strongest
with slotted amplifiers
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3 Scattering
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— This design affectively
seatters light from the
south to the interior,
creating strong
indirect light in the
interlor space
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To give the visitors at each winery the most interesting and memorable experience, my
group came up with the light scattering as an effective method to enhance the pavilion.
Th assignment called for us to look into biomimicry. Where we discovered the organism
known as the fenestraria. The fenestraria can filer light using an oculus and scatters it
using reflective crystals. With a sunlight study by Huddlestun and Das, we designed
using the fenestraria as inspiration would be the most interesting and productive path

to choose.



Project Inspiration and
Evolution

PRELIMINARY IDEAS

Below is a collective of Team 3a’s preliminary models on the road to designing the
Succulent Pavilion

RENDERS AND MODELS BY RYAN HUDDLESTUN AND KAUSTAB DAS



Project Inspiration and

Evolution

PERSONAL EXPLORATION MODELS

Below is a collective of my own preliminary physical models on the road to designing the
Succulent Pavilion

with my knowledge of light scattering, | was pulled to the
idea of a tunnel of some sort of grid patter around the
outside. | thought this would allow an ease of design
when it came to structural stability design. | thought this
we be a good staring place to incorporate the light
scattering we were working at, but also visualize a
workable structure that | could design under the given
circumstances. Along with the fenestraria, group 3a was
also gathering ideas from the basket flower that lives in
water and is woven like pattern shell. | based my physical
models of this grid.
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Team 3a decided on 3 separate self-
supporting units each with:

Pressure Treat Lumber Fins
Plywood Rings for Shelving
and Lateral Support
Aluminum and Glow-in-the-
Dark Acrylic Roof Panels
Steel Bolt and Plate
Connections

SEE STRUCTURAL SECTION IN NEXT

PAGES FOR MATERIAL AND MEMBER

SIZE METHODOLOGY AND
DETERMINATION

RENDERS BY RYAN HUDDLESUN AN
KAUSTAB DAS

FINAL PROJECT

CONCLUSION




STRUCTURAL
CALCULATIONS
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Explorative SAP2000 Models

Below are different form | have created in the SAP2000 program to determine
design loads and analyze the best way to size the members and determine the

best materials,

Due to the properties of the chosen structural material, pressure treated lumber.
Please see hand calculations. SAP2000 was no longer a sufficient material for the
form and material. The form also became easier to analyze on paper. See next
series of pages for Structural Calculations
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Final Force Diagrams

SUBJECTED TO WIND, DEAD, AN LIVE LOADING PER ASD LOAD COMBOS [ASCE-7 2.4.1]

DEAD + .75(LIVE) DEAD + .75(LIVE)
Pwind=270s | | o

WIND

WIND =77 PLF
L DEAD+ 75(UVE) = 214 PLF

DEAD + 75(LIVE) + 6 (WIND) GOVERNING ASD LOAD COMBO FOR
WIND. DEAD AND LIVE PER ASCE-7 2.4.1

B(DEAD) + B(WIND) GOVERNS FOR UP LIFT AT FOUNDATIONS
PER ASCE 2.4.1

SEE TEAM 3A STRUCTURAL CALCULATIONS BY ABBY KING

PER HEIGHT TRIB AREA (H!
POINT LOAD AT ROOF BEAM 3 X 12 FOR ANALYSIS (Pwin

WIND LOAD CAN BE APPLIED AS
70 1bs)

—— TENSION MEMBERS

—— COMPRESSION MEMBERS

MOST OF WEIGHT AND REACTION GOES TO FIN SUPPORT - 3 X 12 MEMBER
APPROX fy= 912 #

USE UPLIFT FORCES PER STRUCTURAL FORCES AND BEARING PRESSURE 1000 PSF TO DESIGN
FOUNDATIONS

FOUNDATIONS OF STRUGTURE SHALL MATGH AESTHETIC TO LONG BRACES BUT LESS BOLTS AND HALF AUGERS
INTO SOIL



LOAD PATH
EXPLORATION

SHELVES ACT AS LATERAL BRACING TO FINS
AS GRAVITY LOAD TRANSFER DOWN THE GRAVITY MEMBERS
r IT 1S ALSO DISTRIBUTED TO THE RINGS/BRACES
| NOT ALL LOAD IS TAKE TO THE GROUND BUT GOES INTO THE
RINGS AND CONNECTIONS

DISTRIBUTED DEAD AND LIVE LOAD
PINK ARROWS SHOW TRANSFER OF LOAD FROM | /,’ DEAD: SELF WEIGHT
| / LIVE: ASSUME 10 PSF
/ APPLIED TO ALL BEAM MEMBERS
/ BEAMS SUPPORTED BY BRACES AND

MAIN FIN COLUMN TO BRACE COLUNN BETWEEN
THE BOLT CONNECTION. THE TRANSFER IS SMALL
BUT IS MODELED HERE (
[ A~
N N
/! BENDING MOMENT DIAGRAM
FROM GRAVITY LOADS

MEMBERS IN PURPLE (FINS)
ARE MOSTLY IN COMPRESSION
ACTING AS SLANTED COLUMNS
UNDER GRAVITY LOADING
TRANSFERRING LOAD TO FOUNDATION———/
[
LOAD IS TRANSFERRED FROM THE BEAMS INT(
THE COLUMNS AND FROM THE COLUMN INTO THE

,l FOUNDATION
THE ORANGE ARROWS REPRESENT THE FLOW OF FORCES / THE FOUNDATION CONNECTION (SEE DETAIL)
THROUGH THE BRACES- DEPENDING ON THE EXACT LOAD TRANSFERS LOAD FROM THE COLUMN TO THE GROUND
‘SURFACE THE BRACES CT IN EITHER TENSION OR COMPRESSION | BY THE EMBEDDED ANCHOR BOLTS
FORCES ALSO TRANSFERED FROM ROOF TO FOUNDATION AND OUT / (ONLY ONE SHOWN - AT THE BASE OF ALL MEMBERS
T | THAT MEET THE GROUND)
Sy ‘COMBATS UPLIFT

TO LATERAL BRACING

Gravity Loading From Roof Material

4

Subject To Loading and Finishing
nalysis. Hidden Bracing on the Inside
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Hand Calculations
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Hand Calculations
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Hand Calculations
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Hand Calculations
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Hand Calculations
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Hand Calculations
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Hand Calculations
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Hand Calculations
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<
(5 - 5
’-‘,:E)() <\ \\(\% ,&—rb A A d\'

Mg can Eoy \'y\\'_P C Moo\ — \\,\“ Ropg,vrton
\)SW\% Q/\\ -\ ek enth Congv of %mé.v._c&

‘ C:‘?'l EJ/ Lol -
=
AL < Y2
S - /({\&,,_ P ol

K\V:ﬂ\ G\ . Q \ P U ~|.\ - ‘Ko\ (s oS

\ ‘ I \ [ Lt N 3 (
\ YN 3 A it VD 7\, v ik e
\—
& \ \ 1§V G { Ij\ Nt P e v 2 __—
I
\ A v : Al q__\jf Ve ' p S
\|
Hiee — |6 k pev o {
AS
’ AL rad Nt o]
{ ko D> A L
v - hA ! < A
[# - - '5k o
MU ( T\ ‘f‘-- VAL CfaA el TAL
? < A
YelH - 470 -9 par Ao
Y S, (
| ¢



Connection Details

2 x 6 Brace

(2) 1/2" DIA. STAINLESS
STEEL STRUCTURAL BOLTS

3 x 12 FIN COLUMN

/1 \_FINTO BRACE CONNECTION

u 14172 =1 FT.

1" PLYWOOD SHELF BRACKET

(2) STAINILESS SHELF BRACKETS (APEX
BLACK STEEL SHELF BRACKETS)
¢

3 x 12 PRESSURE TREATED
/ NO. 1 REDWOOD FIN COLUMN
{
T 3
(/2’\ PLYWOOD SHELF TO FIN CONNECTION

—

1-1/2"= 1 FT.

3 X 12 (WEAK-AXIS ORIENT.)
ROOF BEAM

1/2" RESIN - GLOW-IN-THE-DARK
ROOF PANEL

BRASS PHILLIPS FLAT HEAD SCREWS
FOR CONNECTION TO ROOF BEAM
2-1/4" DIAM. 6" SPACING

1/4" ALUMINUM ROOF FRAME

BRASS PHILLIPS FLAT HEAD SCREWS
1" DIAM., 6" SPACING MAX

/57 ROOF PLAN DETAIL

\/ 12 =1FT
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Foundation Details

(6) 1/2" STRUCTURAL STEEL BOLTS

g . PER SIDE
L 16 x 16 NO. 1 REDWOOD FOOTING
BASE - 2-1/2" THICK
=) @ A
L ° g 3x12 FIN COLUMN
=) « | [FO—
| 7
o | |
l fed o
———T———— 1/2""L" STAINLESS STEEL
@ L= CONNECTOR PLATE
Y 14" PENETRATOR (AMERICAN EARTH
ANCHORS)
m FOOTING PLAN VIEW
U 1-1/2" =1 FT.
3 x 12 No. 1 REDWOOD FIN COLUMN
(6) 1/2" DIAM STAINLESS STEEL STRUCTURAL BOLTS
® 14" PENETRATOR (AMERICAN EARTH ANCHORS)
i SEE SPECS
Q ©,n\ —— 16 X 16 PLAN DIM. 3 x No. 1 REDWOOD
= PP ] FOOTING BASSE
e e s

1/2" THICK STAINLESS STEEL "L" SHAPE

PLATE CONNECTOR
m FOUNDATION ELEVATION

1-1/2" =1 FT.



Foundation Specs

- American Earth Anchors

m The best screw you will have in the dirt ™

americanearthanchors.com

with stud/nut/washer

e Aircraft-quality cast aluminum 356 alloy
e Heat-treated to T6 specification

e Install with 2" square drive
e Removable

14" Penetrator™

Penetrators

= -

1.5 lbs
(.7 kg)

"

Neck
diameter
1.4" (36 mm)

l 1.5" (38 mm) ID

3 pipe fits over

& Flight
: diameter
Threaded steel stud

25" (58 mm)

A
A (8
i -
— (15 cm)
=
P =
145" | °
(37‘cm) }
D v
12" )
(30 cm)) (¥2"-13) with nut
‘» and washer
| » LOAD CAPACITY

»

Soil Class 1
Hardpan
Asphalt

2,500 Ib
11.1 kN

Pullout strength with flight fully embedded

Soil Class 2 Soil Class 3

Silty gravel

1,700 Ib 600 Ib
7.56 kN 2.67 kN

Soil classification per ASTM D-2487/2488

Soil Class 4

Sandy gravel Silty/clayey sand | -00s¢/med dense sands

Loose sands
Very dense sand

Firm clays

350 Ib
1.56 kN

QUICK REFERENCE

Fits /2" square drive

Tapped hole
Depth: 1” (26 mm)
Thread: /2"-13

For stud, bolt, hook, eye,
or other threaded fitting

Soil Class 4

Loose fine un
compacted sand

200 Ib
0.89 kN

American Earth Anchors
Aﬁ info@americanea.com
T

americanearthanchors.com

Contact us for CUSTOM WORK

Size, length, shape, material,
prototypes, cable assemblies

"

&

866-520-8511

y+1 508-520-8511



Foundation Specs

PE14-STD | 1nstaliation

Through asphalt

Drill PILOT HOLE
through asphalt

12" (4 cm) diameter hole \

Asphalt

Soil

Installation methods

\ Optional ratchet

/ %2" square drive tip
AEA T-handle

Impact wrench

i =
&5_— i American Earth Anchors Contact us for CUSTOM WORK 866-520-8511
info@americanea.com Size, length, shape, material, F \
. prototypes, cable assemblies +1 508-520-8511

americanearthanchors.com

46



Renders by Ryan Huddlestun

CONSTRUCTION:

ASSEMBLY, MATERIALS,
TRANSPORTABILITY




Full Size Detail Model

Constructed by Entire
Team
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Materials Deconstructed

Exhibit A
Detail 1

/-Typlcz\ x

Hex Bolt# Diameter, 1" Leng!
I )| — —T \
AAAAAAAAAAAAAAAAAAAAAAAAAA ﬂ% / o N

3" Birch Sheet /

By Alex Beaubien
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Typical Fin Detail

By Alex Beaubien

3/4" BALTIC BIRCH
s PLYWOOD

PROPOSED
STRUCTURE

.

3X12 PRESSURE
TREATED DOUGLAS FIR | ‘

’ |
3X4 PRESSURE |
TREATED DOUGLAS FIR |

TREATED DOUGLAS FIR

(2) 2X6 PRESSURE ’
|

4" STAINLESS
STEEL SHELVING
BRACKET

L
(2) 4-1/2" STAINLESS
STEEL HEXBOLTS

TREATED DOUGLAS FIR

|
3X12 PRESSURE ’ |
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Fin to Rings Deconstructed

By Alex Beaubien

The overall assembly and deconstruction to transport of this particular structure
is relatively straightforward. All the members shall be screwed and bolted and
then unscrewed and unbolted when it comes time to move the structure to a new
site. Once the Base Rings, Fins and Braces are put together, the roof aluminum
and acrylic resin can be installed by screws every 6 inches to for security and
shelter. Once deconstructed all the materials should be able to fit in the back of a
U-Haul van. All the this can be down with ladders, hand tools, and man power.
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ject Render and Model

O
Put
o
©
=

F

Render and Model by Ryan Huddlestun
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This project, while extremely challenging, taught me a lot
about what it’s like in the real-world industry. | developed
more of an understanding of what it is Architects and
Construction Managers values when taking on projects. This
Interdisciplinary Project Development (IPD) Method is a clear
choice for a project to become a successful product. Having the
Engineers and Project Managers, and Estimators in the early
stages allows for any mistake to be caught before too much
damage has been done.

After this project, | would like to explore the other two
disciplines more and become more parallel with these
professionals as | am approaching applying for jobs. Having a
background that encompasses skills from each of these
occupations will be beneficial to my future success and help
guide me in any IPD projects that come across my desk down
the road.
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