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INTRODUCTION

Background: The Wine History Project of San Luis Obispo County is a local organization that docume
preserves, and aims to educate the public about San Luis Obispo’€disiigctive wine and food history.
Currently, they are looking to invest in a Pavilion that will aid them in both attracting and informing the

about the story of wine in the county.

Team: Our team was compromised of three Architectural students (ARCH), one Architectural Enginee
student (ARCE), and one Construction Management student (CM). Our goal was to work together usi

IPD design approach in order to create the best Pavilion Design for our client, the Wine History Projec

IPD Approach: Integrated Project Delivery (IPD) is a project delivery approach that integrates all invol
parties in the Project to come together from the very beginning to realize the optimal solution for the [
The idea is that every discipline/party is contributing their insight in order to maximize efficiency in the
building, reduce waste, lower costs, and come to a solution that everyone can agree to. In our case, ¢
student and | where able to have a big influence in the schematic design phase of the pavilion as we
with ARCH students. We were able to create a design that was structurally sound, constructible, and

aesthetically pleasing within a short span of 12 weeks.

Constraints: Our ambitious and creative clients wanted a pavilion with the following requirements: a 4
requirement, provides security, modular, lightweight framing, easy constructibility, is temporary, can b
assembled by college students, all pieces fit in a U-Haul, no cranes during construction, can not dig ir

ground, integrated shelving, materials are all local, and design is aesthetically pleasing

Client Interaction: Every 3 weeks at least one meeting, face-to-face was held in order guide our proje

towards the clients optimal pavilion design.



PROJECT DESCRIPTION

The pavilion is located on Saucelito Canyon Wiresjte. This project seeks to attract and enlighten gue:
they experience both the pavilion and the Wine History showcase. The space provided intends to enh
guests overall experience during their stay at the Saucelito Canyon Winery. This is achieved through -
attracting guests to the pavilion through visual appeal of the pavilion and secondly, enlightening the g

about the history of winery through a laid out program provided by the Wine History Project.

This Pavilion will be built on a relatively flat grade. Being near the roadside, the building will attract fel
travelers to its space. Furthermore, the pavilion will be as open as it can be to the guests and nature.
that there is no flooring and there is lots of wind circulation to allow for a more natural experience whil

inside the pavilion.

The pavilion stands with a ceiling height 6fa&d a grand entrance of 2dide. This pavilion is wide open tc
guests and allows for a circular path throughout the space. The total square footage of the pestilates

to be 600 square feet.

Paneling is composed of a white fabric wrapping around the aluminum framing. Interior paneling igopmi

of plywood attached to the aluminum framing as well.

Design Assumptions for the lateral load resisting system

1) Grid shell composed of aluminum framing is the main lateral resisting system in both directions.



SITE ANALYSIS
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NORTH ELEVATION
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WESTERN ELEVATION SECTION
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PRIMITIVO

assembly & disassembly

Once all individual sections of the structure arrive on site, assembly can
begin from the ground-up. Disassembly of the structure will be done in
reverse order of assembly.

1. Stake out the site and place foundations into the ground.

2. Assemble the structural system in order of the major sections starting at the floor.
3. Unfold each section of fabric and enclose the exterior.

4. Attach the wood panels into the interior.

5. Place the seating and table assembly into the space and add any final touches.
6. Place artifacts and attach posters to the pavilion and enjoy the exhibit.

PRIMITIVO

transportation guideline

Sizes that fit within the dimensions of a 26° U-Haul truck:
Largest size of an individual section: 23 ft. long, 7 ft. wide, and 6 ft. tall

Weight of each section that four movers can carry:
Max weight per person: 50 Ibs.
Average weight of structural tubing: 3 Ibs/ft
Total weight of one section carried by four people: 200 Ibs.
Max total length of structural tubing per section: 66 ft.

SecTIon.

ECTION. SECTION

We divided the whole structure into a few major
sections comprised of even smaller segments, making
sure that each piece carefully fits inside a 26 U-Haul
truck. We also considered a maximum weight of 50 Ibs.
for a single person to carry. If we assume that there are
at least four movers, each segment is limited to a
maximum of 200 Ibs.

CREDIT: MAERILL CEBALLOS



INTERIOR PANELING

11'-1/2"

A The raised display area allows
guests to see exhibitions up close
while also maintaining distance for
protection. It is compatible with a et .
glass case for security purpose, but
can be used without.

B Pavilion integrates seating for up 1
to five in ribbon form. Located 18" off

the ground and made with paneled T r
wood over honeycomb structure. &

C interior tacade of pavilion created E
with paneled wood, offset 1/2".
Attachted to wall with hook system
making bly and repl 3 o
easy. Typical panel is 1'-7/16" x 11-
12"

1'- 716"

D Shelving for placement of T | =
exhibitions highly customizable. .

—fpr—

CREDIT: TOBY PETERS-BLECK
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DESIGN CRITERIA

1) Applicable Codes:
a. International Building Code 2018
b. California Building Code 2016
c. American Society of Civil Engineers 7-16
d. Aluminum Design Manual 2010
2) Design Loads:
a. Dead Loads Actual in-place weights of all materials shown on the drawings and specification:
b. Live Loads- uniform as follows:
i) Roof: 10 psf
c. Wind Loads: Based on CBC section 1609 with exposure C condition with a basic wind speed
92mph. Design Process based on ASCE 7-16 Section 26 and 27
i) gz = 0.00256Kz*Kzt*Kd*Ke*V2
d. Seismic Load: based on CBC Section 1613 and ASCE 7-16 Section 12.8
i)To be determined at a later date
3) Foundation Design
a. No geotechnical report provided. The recommended design soil values are as follows by CB(
TABLE 1806.2. Since class of soil is unknown, will go with worst case soil.
Vertical Foundation Pressure  Lateral Bearing pressure

1,500 psf 400 psf - 100 psf



MATERIAL & MODELING CRITERIA

Material Criteria

1) Aluminum
a. For Frames: Using 6061 T6 Aluminum Round Tubing
b. For Connections: Aluminum plates, Auger Anchors, Aluminum Bolts, 6061 T6 Custom Tube
c. For foundations: Aluminum 6061 T6 Base Plates
3) FOUNDATIONS
a. 8"X8"X12" CMU BLOCKS
b. PE46-Hex (American Earth Anchors - Auger Anchor)

c. Non Shrink Grout

SAP2000 Modeling Criteria

The actual structure is composed of curved aluminum members, but in the sap model the member:
modeled as straight continuous frame members. This is allowable to do because there are multiple me
that are generating the curve of the structure. Most eccentricities between the straight member and ac
member fall between 0 3/8 1 1/2 distance of eccentricity. These are relatively small distances, which
causes the overall model to be reasonably accurate. Only a few members exceed that eccentricity wit
distance of around’2To account for this eccentricity difference, SCI PUBLICATION P281 by Charles K
& David Brown suggests applying a moment created by the axial force of that member times the ecce
to the ends of that member. This will provide a more accurate model.

Every connection is a fixed connection between the members while the supports are all pinned cor

All loads are applied to the joint by multiplying the tributary area of that joint by the given design
load(dead, live & wind). Wind load has an applied windward pressure, leeward pressure, and uplift pre

Furthermore, the model is running both LRFD design code checks and ASD force analysis for foun

design.



Design Loads
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Frame Analysis
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Wind Analysis
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Serviceability Check
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Client: (WINE WSToY ?‘LOS'F-C’\- Sheet: A4 of A7
Project: PFL&N\('TIU O - I© PEN O Job No:
Date: VZ2/43/19
Engineer: E}\V

a

American Earth Anchors
-;m The best screw you will have in the dirt ™"

americanearthanchors.com QUICK REFERENCE
: \ : ‘

Penetrators

46" Penetrator™
with hex head

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

e Install with 2" or 51 mm socket

¢ Removable 10.5 Ib

(4.8 kg)
17"
(47 mm)

PE46-Hex

Flange
diameter Socket size
4" (10cm)  Holein 3/" 2" (51 mm)

sleeve (9.5 mm)
Neck diameter
diameter E

134" (45 mm)

212" (58 mm) I.D.
pipe fits over
15"
| ¥(29 mm) ; Threaded hole
B

| &' = for 3"-10 bolt

)

Flight
diameter Clear hole
3" (77 mm) 3/8" (9.5 mm)

For bolt or
grounding wire

;- 6-point socket (instead of

12-point socket) will
minimize wear and rounding
of hex head for repeated

installation/removal

LOAD CAPACITY

Pullout strength with flight fully embedded

Soil Class 1 Soil Class 2 Soil Class 3 Soil Class 4 Soil Class 4

Hardpan Sandy gravel Silty/clayey sand | Leose/meddense sands | ) o560 fine un-

Asphalt Very dense sand Silty gravel Firm clays compacted sand

14,000 Ib 9,500 Ib 3,300 Ib 2,000 Ib 750 Ib
62.3 kN 42.3 kN 14.7 kN 8.90 kN 3.34 kN

Soil classification per ASTM D-2487/2488

: =
A=A American Earth Anchors Contact us for CUSTOM WORK =— 866-520-8511
info@americanea.com Size, length, shape, material,
——— americanearthanchors.com prototypes, cable assemblies +1508-520-8511
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QUICK REFERENCE

Ol

Through asphalt

Diameter: 2"

Drill PILOT HOLE
through asphalt

Asphalt

Soil

Installation methods

or visit

Impact wrench

Watch the video:
Click here

aeavideo.com

Power take-off

Watch the video: Click here
or visit aeavideo.com

(Video shows PE46-Guy)

)_E_-“- Attachment accessories

TIE-OFF CABLE
PE-TC46

Can be doubled over to
- make large loop around
structural member

We will make custom brackets
or sleeves to your specification

U-BRACKETS

For 4"x 4" post

(10 cm x 10 cm) For 2" pipe

(5 cm)

SLEEVES

L L

L L |
-

454

—~ American Earth Anchors
info@americanea,com

americanearthanchors.com

Contact us for CUSTOM WORK
Size, length, shape, material,
prototypes, cable assemblies

866-520-8511

L=
@ +1508-520-8511
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SUPPORT REACTIONS WITH Date: VZ/43/19

s 4 OVERTURNING CALCULATIONS Engineer: EAV

Joint OutputCase F1 F2 F3  OT w/FLF3 OT w/F2,F3
Text Text Kip Kip Kip Kipft Kipft
1 ASDEQI (ASCE 7-162.4.1) 0.162 0.087 0.484 0.0635625 -0.1864375
THE FOLLOW' NG EXCEL SH EETS PROVIDES ALL 1 ASDEQS (ASCE 7-162.4.1) 0.366 0.19 102 02159375 -0.3707292
1 ASDEQS (ASCE 7-162.4.1) 0.161 032 098 -0.428021 0.1019792
1 ASDEQS (ASCE 7-162.4.1) 0314 0339 1.258 -0.191677 -0.1083438
SUPPORT REACTIONS EXCEPT NODES 116 AND 64 1 ASDEQ7 (ASCE 7-162.4.1) 0096 0285  0.786 -0.453719 01762813
" 2 ASDEQI (ASCE 7-162.4.1) 0.084 -0.00141 0.133 0.1490781 -0.1356119
2 ASDEQ3 (ASCE 7-162.4.1) 0.179 0.002398  0.113 0.4854323 -0.103241
RESU LTS ARE EXPORTED DIRECTLY FROM SAPZOOC 2 ASD EQS (ASCE 7-162.4.1) -0.152 0.016 0.314 -0.197573 0.3624271
2 ASDEQ6 (ASCE 7-162.4.1)  -0.022 0014 0217 0140276 0.260276
2 ASDEQ7(ASCE 7-162.41)  -0.186 0016  0.367 -0.258734 0.414599
TH E OVE RTU RN I N G CALCU LATION S AR E BASED 3 ASDEQI (ASCE 7-162.4.1) 0.085 0.001236  0.242 0.0451146 -0.2340988
3 ASDEQ3 (ASCE 7-162.4.1) 0.196 0.003984  0.495 0.1660677 -0.4739856
3 ASDEQS (ASCE 7-162.4.1)  -0.072 0.017 0.238 -0.474281 -0.1776146
3 ASDEQS (ASCE 7-162.4.1) 0.05 0.015 0428 -0.254646 -0.3713125
O F F TH E FO U N DAT I O N CALC U LAT I O N FO U N D O N 3 ASDEQ7 (ASCE 7-162.4.1)  -0.106  0.017 0.141  -0.49213 -0.0821302
4 ASDEQI (ASCE 7-162.4.1) 0.093 0.001093 0.232 0.081625 -0.2247317
4 ASDEQ3 (ASCE 7-162.4.1) 0.214 0.004435 0.468 0.2526458 -0.4459042
F N 4 . 4 ASDEQS (ASCE 7-162.4.1)  -0.046  0.017 0.178 -0.328552 -0.1185521
4 ASDEQS (ASCE 7-162.4.1) 0.079 0.015 0.369 -0.099901 -0.3132344
4 ASDEQ7 (ASCE 7-162.41)  -0.084 0016  0.086 -0.364656 -0.0313229
5 ASDEQI (ASCE 7-162.4.1) 0118  0.086 041 -0.01026 -0.1835938
5 ASDEQ3 (ASCE 7-162.4.1) 0.257 0.156  0.769 0.0996823 -0.2369844
5 ASDEQS (ASCE 7-162.4.1) 0.055 0318  1.039 -0.839432 0.0372344
5 ASDEQ6 (ASCE 7-162.4.1) 0176 0323 1.151 -0.546349 -0.056349
5  ASDEQ7 (ASCE 7-162.4.1) 0.008259 0.292 0.875 -0.833798 0.1120052
6  ASDEQI (ASCE 7-162.4.1) 008  -0.015 0.108 0.1603542 -0.1563125
6  ASDEQ3 (ASCE 7-162.4.1) 017  -0.027 0.12 04485417 -0.208125
6  ASDEQS (ASCE 7-162.4.1)  -0.298 0066  0.759 -D.246193 0.9671406
6  ASDEQ6(ASCE 7-162.4.1)  -0.136 0036  0.534 0.0723229 0.6456563
6  ASDEQ7 (ASCE 7-162.4.1)  -0.329 0071  0.803 -0306214 10271198
90  ASDEQI(ASCE 7-162.4.1) 0.004143 036  0.462 -0.440971 0.7452188
90  ASDEQ3 (ASCE 7-162.4.1) -0.00308  0.733 1.059 -1.052726 1.4008802
90  ASDEQS (ASCE 7-162.4.1)  -0.483 036  2.069 -3.646672 -3.2366719
90  ASDEQ6 (ASCE 7-162.4.1)  -0.367 0.099 2.115 -3.305286 -1.7519531
90  ASDEQ7 (ASCE 7-162.4.1)  -0.485  -0.505 1.884 -3.471229 -3.5378958
96  ASDEQI (ASCE 7-162.4.1) 0.037 0062 0329 04471927 0.530526
96  ASDEQ3 (ASCE 7-162.4.1) 0.075 0133 0.749 0.9872969 1.1806302
96  ASDEQS (ASCE 7-162.4.1)  -0.145  -0.407 0.291 -0.769786 -1.6431198
96  ASDEQ6 (ASCE 7-162.4.1)  -0.071  -0236  0.179 -0.060464 -0.6104635
96  ASDEQ7 (ASCE 7-162.4.1) 016 -0.431 0.423 -0.949724 -1.8530573
101 ASDEQI (ASCE 7-162.4.1) -0.00209 0.003059 0.076 -0.081766 -0.0646158
101 ASDEQ3 (ASCE 7-162.4.1)  -0.012 0.01 0.164 -0.201438 -0.1281042
101 ASDEQS (ASCE 7-162.4.1)  -0.217 0.057 0.431 -1.147599 -0.2342656
101 ASDEQS (ASCE 7-162.4.1) 0.17 0.049 0.408 -0.968292 -0.2382917
101 ASDEQ7 (ASCE 7-162.4.1)  -0.216  0.055 0401 -1.114734 -0.211401
106 ASDEQL(ASCE7-162.4.1)  -0.011  -0.016 0.1 -0.135104 -0.1517708
106 ASDEQ3 (ASCE 7-162.4.1)  -0.028 -0.03 0.208 -0.298083  -0.30475
106  ASDEQS (ASCE 7-162.4.1) -0.19 0.055 0.394 -1.021177 -0.2045104
106 ASDEQS (ASCE 7-162.4.1)  -0.158  0.027 0.401 -0.921401 -0.3047344

106 ASDEQ7 (ASCE 7-162.4.1) -0.185 0.062 0.334 -0.965135 -0.1418021
111 ASDEQ1 (ASCE 7-162.4.1) 0.004793 -0.024 0.113 -0.095258 -0.1912344
111 ASDEQ3 (ASCE 7-162.4.1) 0.006351 -0.044 0.227 -0.202283 -0.3701198

111 ASDEQS (ASCE 7-162.4.1) -0.168 0.073 0.244 -0.800188 0.0031458
111 ASDEQS (ASCE 7-162.4.1) -0.123 0.034 0.297 -0.702359 -0.179026
111 ASDEQ7 (ASCE 7-162.4.1) -0.169 0.083 0.199 -0.759224 0.080776
121 ASDEQI1 (ASCE 7-162.4.1) -0.248 -0.02 0.289 -1.111151 -0.351151
121 ASDEQ3 (ASCE 7-162.4.1) -0.429 -0.036 0.498 -1.920219 -0.6102188
121 ASDEQS (ASCE 7-162.4.1) 0.346 0.051 -0.401 15480677 0.5647344
121 ASDEQ6 (ASCE 7-162.4.1) 0.061 0.021 -0.071 0.273224 0.1398906
121  ASDEQ7 (ASCE 7-162.4.1) 0.445 0.059 -0.516 1.9912708 0.7046042
122 ASDEQ1 (ASCE 7-162.4.1) 0.26 -0.0089% 0.195 0.6747135 -0.2219298
122 ASDEQ3 (ASCE 7-162.4.1) 0.449 -0.016 0.315 1.1865885 -0.3634115
122 ASDEQS (ASCE 7-162.4.1) -0.298 -0.00518 -0.165 -0.830911 0.1451685
122 ASDEQS (ASCE 7-162.4.1) -0.017 -0.011 0.015 -0.071432 -0.0514323
122 ASDEQ7 (ASCE 7-162.4.1) -0.402 -0.00158 -0.243 -1.100797 0.2339398
124 ASDEQI (ASCE 7-162.4.1) -0.137 -0.073 0.161 -0.615151 -0.4018177
124  ASDEQ3 (ASCE 7-162.4.1) -0.331 -0.156 0.183 -1.283474 -0.7001406
124 ASDEQS (ASCE 7-162.4.1) 0.664 0.236 0.243 1.968224 0.5415573
124  ASDEQ6 (ASCE 7-162.4.1) 0.318 0.096 0.243 0.8207968 0.0807969
124 ASDEQ7 (ASCE 7-162.4.1) 0.719 0.265 0.185 2.2145573 0.701224
125 ASDEQ1 (ASCE 7-162.4.1) o o -0.022 0.0216563 0.0216563
125 ASDEQ3 (ASCE 7-162.4.1) o} o} -0.074 0.0728438 0.0728438
125 ASDEQS (ASCE 7-162.4.1) 1] o] 0.166 -0.163406 -0.1634063
125 ASDEQ6 (ASCE 7-162.4.1) 0 o 0.08 -0.07875 -0.07875
125 ASDEQ7 (ASCE 7-162.4.1) o] o] 0.175 -0.172266 -0.1722656
126 ASDEQ1 (ASCE 7-162.4.1) 0 0 -0.00667 0.0065658 0.0065658
126 ASDEQ3 (ASCE 7-162.4.1) o] o] -0.038 0.0374063 0.0374063
126 ASDEQS (ASCE 7-162.4.1) 0 o 0.108 -0.106313 -0.1063125
126 ASDEQGE (ASCE 7-162.4.1) o] o] 0.035 -0.054141 -0.0541406
126 ASDEQ7 (ASCE 7-162.4.1) 0 0 0.11 -0.108281 -0.1082813
127 ASDEQ1 (ASCE 7-162.4.1) o] o] 0.014 -0.013781 -0.0137813
127 ASDEQ3 (ASCE 7-162.4.1) 0 0 0.000643 -0.000633 -0.000633
127 ASDEQS (ASCE 7-162.4.1) o o} 0.118 -0.116156 -0.1161563
127 ASDEQ6 (ASCE 7-162.4.1) o o 0.082 -0.080719 -0.0807188
127 ASDEQ7 (ASCE 7-162.4.1) o} o} 0.113 -0.111234 -0.1112344
129 ASDEQ1 (ASCE 7-162.4.1) 0.000759 0.024 0.01 -0.007315 0.0701563
129 ASDEQ3 (ASCE 7-162.4.1) 1.72E05 0.049 -0.00725 0.007192 0.1704681
129 ASDEQS (ASCE 7-162.4.1) -0.014 -0.091 0.054 -0.099823 -0.3564896
129 ASDEQS (ASCE 7-162.4.1) -0.011 -0.043 0.03 -0.066198 -0.1728646
129 ASDEQ7 (ASCE 7-162.4.1) -0.014 -0.101 0.043 -0.094501 -0.384901
130 ASDEQI (ASCE 7-162.4.1) o} o} 0.026 -0.025594 -0.0255938
130 ASDEQ3 (ASCE 7-162.4.1) o 1] 0.039 -0.038391 -0.0383906
130 ASDEQS5 (ASCE 7-162.4.1) o} 0 -0.0085 0.0063975 0.0063975
130 ASDEQ6 (ASCE 7-162.4.1) o o 0.011 -0.010828 -0.0108281
130 ASDEQ7 (ASCE 7-162.4.1) o} o} -0.017 0.0167344 0.0167344
138 ASDEQ1 (ASCE 7-162.4.1) -0.031 -0.045 0.483 -0.578786 -0.6254531
138 ASDEQ3 (ASCE 7-162.4.1) -0.035 -0.088 0.852 -0.955354 -1.1320208
138 ASDEQS (ASCE 7-162.4.1) -0.277 0.1 -1.199 0.2569323  1.5135989
138 ASDEQ6 (ASCE 7-162.4.1) -0.219 0.031 -0.501 -0.236828 0.5965052
138 ASDEQ7 (ASCE 7-162.4.1) -0.265 0.118 -1.392 0.4869167 1.7635833

MAX 0.719 0.733 2.2145573 1.7635833

MIN -0.485 -0.505 -3.646672 -3.5378958
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