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General Information

Introduction

The Wine History Pavilion has been designed using Integrated Project Delivery, a delivery approach that
has been gaining popularity that involves the participation of multiple disciplines at every stage of
design. For this group, that entails the participation of students from the departments of Architecture,
Architectural Engineering, and Construction Management working in tandem to handle every facet of
the design.

Background

The goal of this project is to design a pavilion for the Wine History Project, who needed a display space
to house a variety of exhibits showcasing artifacts relevant to the history of wine. The pavilion will
originally be installed at the Saucelito Canyon Tasting Room, but will be relocated to various other
sites in the area.

Objective

The Wine History Pavilion is intended for the display of wine-related historical artifacts by the Wine
History Project. It will need to accomodate various exhibits of differing size and organization. The
pavilion will need to provide protection from the elements to both the visitors and exhibits housed
within. A major consideration for the pavilion will be the need to easily disassemble, transport, and
reassemble it for relocation to other sites. For this reason, the design emphasizes ease of assembly,
lightweight construction, and the minimizing of long-term impacts to the site.

Credits

This project would not have been possible without the involvement of students from multiple
disciplines. In addition, these students were all responsible for the information found in the Relevant
Project Information.

Architecture:
Isha Sharma
Khanh Nguyen

Construction Management:
Anthony Cumpian
Antonio Rosales
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DESIGN CONCEPT

TRANSLUCENT PANELS FOR AMBIENT LIGHTING

PANELS FOR ROOFING OVER STRUCTURE TO ALLOWS AND

SEGMENTED AND COLLAPSIBLE
DIFFUSES DAYLIGHT FOR EVEN GLOW WITHIN SPACE.

LIGHTWEIGHT ALUMINUM STRUCTURE FOR EASY

SEGMENTED AND COLLAPSIBLE
ASSEMBLY AND TRANSPORTATION

SWISSTRAX FLOOR THAT IS PRE-FABRICATED AND EASILY
ASSEMBLED TO ALLOW FOR EVEN WALKING GROUND.

SEGMENTED STRUCTURE THAT IS IN PARTS AND

COLLAPSES EASILY

VERSATILE DISPLAY AND VARIETY IN CIRCULATION
PANELS FOR DISPLAY AND TO HANG OFF CEILING FOR

CIRCULATION DIVISION WITHIN AN OPEN SPACE, REMOVABLE

VERSATILE DISPLAY AND VARIETY IN CIRCULATION
FOR A | ARGF GATHFRING

STRUTS TO ALLOW VERSATALITY IN PANEL ARRANGEMENT AND TO
CHANGE CIRCULATION AND DISPLAY SPACE AS REQUIRED.



< SITE PLAN AND EXPLODED AXONOMETRIC

4'X7.5' POLYCARBONATE
. SHEET ROOFING

2"X6" ALUMINUM TUBE JOIST

-2"X6" ALUMINUM TUBE BRACING

-~ —1"X6" ALUMINUM TUBE BRACING

2"X6" ALUMINUM TUBE BEAM

~——ALUMINUM CHANNEL

Pra

TROLLEY
CORRCSION-RESISTANT
PRECISION SINGLE U-JOINT
ROD

1-5/8"X1-5/8" ALUMINUM
STRUT CHANNEL

Lrevailing ying

—1"X3/4" ALUMINUM FRAME PANEL

/1Al
/

- 1"CANE BOLT

~_—— — ALUMINUM CONNECTION

_——4"X4" ALUMINUM COLUMN

2"X4" ALUMINUM TUBE

ALUMINUM PLATE

AUGER ANCHOR

- 1"X1" WOOD FRAME DISPLAY

SWISS TRACK FLOORING




ASSEMBLY DIAGRAM AND SECTION DRAWINGS
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Wine History Pavilion
Structural Calculations per IBC 2018

Client: Wine History Project ~ Designer: Isaac Cameron
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Structural Calculations
for
Wine History Pavilion
November 22, 2019
Project Enginner:  Isaac Cameron
Client: Wine History Project
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Project Description

This project strives to create a lightweight, easily assembled pavilion space
that can be disassembled and transported to a number of sites. This particular
design strove to include a series of adjustable panels to accomodate a variety of
circulation plans. These panels are designed as nonstructural elements that are
supported from above by a relatively simple structural framework.

The pavilion will initially be installed in Saucelito Canyon, but will be relocated to
various sites as needed by the Wine History Project.

Design Criteria

The main structure of the pavilion is a 20’ x 20’ aluminum framed roof, sheathed
with polycarbonate roofing panels. The slope of the roof varies with each beam
to create a hyperbolic paraboloid with a height varying from 6’ to 12". The roof is
supported by square HSS aluminum columns as well as a series of K-shaped brace
frames. At the ground level, these members are attached to an aluminum plate
that distributes the loads to the ground through arrowhead anchors anchors.

Codes Used:
Wind/Live Loading Criteria - ASCE 7-16

Design Criteria, Prescribed Soil Properties -2018 IBC
Aluminum Design - Aluminum Design Manual 2010
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Material Criteria

Aluminum Alloy 6061-T6 5356 Filler Material
Ftu=42ksi  Ftuw =24 ksi Ftu = 35 ksi
Fty=35ksi  Ftyw =15 ksi Fsu =17 ksi

Fcy=35ksi  Fcyw =15 ksi
Fsu=27ksi  Fsuw =15 ksi
E =10,100 ksi

Prescibed Soil Loads
(Silty Sand or Clay assumed)
pmax = 1,000 psf

plat = 100 psf/ft
CoF=0.25

Cohesion = 130 psf

10" Arrowhead Anchors
Pullout Load = 4000 |b

Modeling Criteria

The structure was analyzed for design loading using SAP200o0. All
connections in the roof and lateral system were idealized as having pinned
supports. LRFD load combos 1, 3, 4, and 5 were applied to the structure
using applied point loads on the roof. Where the load combos contained
wind loads, two separate wind load cases were created along with split load
combos for uplift and downdraft on the roof respectively. Another set of
load combos was also created using ASD formulas in order to obtain design
loads to the foundation system.
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TYPICAL DEAD LOADS
Description W (psf)
Roof Sheathing 1/8" Polycarbonate Panels 0.78
Blocking Aluminum HSS4x2x1/8 @ 4' o.c. 0.42
Beams Aluminum HSS4x2x1/8 @ 2' o.c. 0.85
Panel Tracks 1-5/8"x1-5/8" 12ga strut channel @2' o.c. 0.33
Misc. 5% Miscellaneous 0.13
Total to Beams (static):|] 2.50
Panel Frames (2) 8'x1-5/8"x1-5/8" 12ga strut channel @2'o.c.| 1.31
Misc. 91% Miscellaneous 1.19
Total to Beams (adj.):] 2.50
Girders Aluminum HSS6x2x1/8 @ 16' o.c. 0.23
Misc. 9% Miscellaneous 0.02
Total to Girders:] 5.25
Columns Aluminum HSS 4x4x1/8 @ 16' o.c. 0.20
Misc. 22% Miscellaneous 0.05
Total to Columns:] 5.50
TYPICAL LIVE LOADS
Description W (psf)
Live Load |Unoccupied attic without storage 10.00
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STRUCTURAL MEMBERS
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Dimensions
Outside depth (13 )
Outside width (2 )
Flange thickness (tf})

Web thickness (tw )

Material

+ | |6061TE

HSS4X4X1/8

Section Name
Section Notes
Dimensions
Outside depth (13 )
Outside width (t2 )
Flange thickness (tf)

Web thickness [ tw )

Material

+ | |6061T6

HSS X212 Display Color B
Modify/Show Notes...
Section
__ P
A
fi
Properties
Property Modifiers Section Properties. ..
w Set Modifiers... Time Dependent Properties...
HES4x4x1/E Display Color [
Modify/Show Notes. .
Section
__ p
Properties
Property Modifiers Section Properties...
B Set Modifiers... Time Dependent Properties...

Cancel




W
o] o°

PROJECT: WINE HISTORY PAVILION

PREPARED BY: ISAAC CAMERON
SUBJECT: SAP - SECTION PROPERTIES

PAGE:
DATE:

A3

11/22/19

HSS6X2X1/8

Section Name
Section Notes
Dimensions
Outzide depth (t3 )
Outside width (t2 )
Flange thickness (tf)

Web thickness ({tw )

Material

+ | |B061TE

HSS2X4X1/8

Section Name
Section Notes
Dimensions
Outside depth (t3 )
Outeide width (12}
Flange thickness (1f)

Web thicknesz (tw )

Material

+ | |6061T6E

[issexaxirs

Display Color

Modify/Show Notes...

0.125

0.125

Property Modifiers

w Set Modifiers...

Section

M

Properties

Section Properties. ..

Time Dependent Properties. ..

Dizplay Color .

Modify/Show Notes...

0.125

0.125

Property Modifiers

e Set Modifiers...

Cancel

Section

Properties

Section Properties. ..

Time Dependent Properties. ..




\N PROJECT: WINE HISTORY PAVILION
O

PREPARED BY: ISAAC CAMERON

AL

DATE: 11/22/19

PAGE:

SUBJECT: SAP - OBJECT LABELS

FRAME LABELS
20
7 d9
21 &
2
kY 2 8 ds
PSS Ny
31 (Y5> “:‘;,‘1 23 9
32 > &
E 3 13 an 24 20
5
30 % 2 4 20 46, 5 3
28 28 7
27
39
i — g 4
e )
&/ 5 o
o0 ]
bt 3 A
-
o,
Ir ol =
< VA
A AN N T
HA x\
76)
JOINT LABELS
4 t :
3! 1 )
37
1 3
16 35 S 1
4 1 3
46 18
2 4 T 1
25 48
% 2 0 e 9
8 — 52 50 -
53 T~ 3 22 130 93 74
3
TE ] h 5 134 12
n
IR
07
5 /103
/110 <A
B
48




WINE HISTORY PAVILION

PROJECT:

A5

11/22/19

PAGE

ISAAC CAMERON

PREPARED BY:

DATE:

SUBJECT: SAP - LOAD ASSIGNMENTS

£0TLETT
ey
sy
AN
£0Hr6
£0TVEY
(5T, T3
ST 3 -
Aove
sy 5
£0-
o
B &g
£0TVEY T
i
%6 A5
/35v6" 583
£0THIY
SET
£0IbLY
b6
3606
sy
3606
G656
sy
GEG
(ST P
QEEE
sy
3606
(T6b6°
£0T606°
£0TLETT 07656
£0T605
sy
T6v6
0606
0TI
£0T606°
€0TLT
36v6
sy
0606 S
sy 6
S
Tobe
£OTHIY ORIT
RNEE
6v6
£OTIT
cO§fZr
2606
€0THLY
P 7T
£0TREY
£0TLETT
()
<C
Ll
o

00

wo

w0

wo

T00

w0

wo

wo

LIVE ROOF

wo

wo

o

00
O 70
0
100
vo0
0 0y
0]
00
0
00
0
qo
0
b
700
00
0
0o
Z00
PO’
o
Z0°0;
o
oo




N
«

PREPARED BY:

ISAAC CAMERON

SUBJECT: SAP - LOAD ASSIGNMENTS

PROJECT: WINE HISTORY PAVILION

PAGE:
DATE:

A6

11/22/19

WIND (UPLIFT) 9
D‘?Z
22 /5
B
<
0.2, v =]
. o
3 &
o| 1<
: S
055/ 2 2 3
&
I <
g o
0 o <
.2, 3 o
o =1 2
b 8 °
5 &
© @ 3
°
& o 2 E
° ° a
o <, * o = Sl o
3 > °
2 = £ o)
2 ; ]
b ;
= 2 @ B 5
2 : ;
o 2 0
1
3 P o
B ;. 33 3, #
3 :
b I 7 ;
3 s
2 = ° 2 o 2
s 8 b
° 2 ° 2 2 2 &
I ;
o | g s g s 2
2 ° 2 3 s 2 ° 4 g
ol 2 e = 2o ° § =3 [ 5
P =) © o £ p R = o
gle e 29 E 5 3 &
Clse (8 = 2 & @
e 2s [°2 & @
°
o @
S
5
@
A
]
- a 3
=3 e =
s
WIND (DOWNDRAFT) ; ok 3
=3 =) E
s
o, g
- {2 < E
2
S -
S S =
= 2
2
s 1 =
s 2
" s
3
> =
s M - 3
2 M s
- o B 5
™ o
ER 2 ] E
4 o ™ 2 A B 5
" g ‘ ‘ 2 >
= o ™ ] -
e o = ™ < = 2 =4
s ™ 3 o ™ = =
<, = ) = =] =3 =]
=1 e = = = B -
2 - Y S S 4 = 2 =4
g 2 o K = 2 s |s rERE: ™ 2
° > 3 AN : S 7 S ERYEN
0 S, M 2 © S = ; o Xq2 NS \[? - 3 .
= o = 5 2 = - - ] . >
3 Q =] 3 & S o S 3 = 1°3 S 7 3
7 °© = 1°z B 2 a1 S\ I° 2
2 EbsdE 3 = q
@ =, =} = < =
3
Y ! 0
o B .16
g % NG O SRR
3 B 33N /
7e—~0.33 3
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P/ﬁ[”:l v PREPARED BY: ISAAC CAMERON PAGE: A7
«
A - SUBJECT: COLUMN FORCES DATE: 11/22/19
TABLE: Element Forces - Frames
Frame| Station OutputCase P V2 V3 T M2 M3 |EgH.1-1
in Kip Kip Kip Kip-in | Kip-in | Kip-in
51 36.00|5a (0.9D+W) -13.42 0.02( -0.06 0.00 2.30| -0.73 0.317
51 36.00|4a (1.2D+W+0.5Lr) -12.13 0.01f -0.05 0.00 1.89] -0.52 0.282 ®Mn | 76.55 kin
51 0.00|5a (0.9D+W) -13.43 0.02 -0.06 0.00 0.00 0.00 0.277 ®Pn; | 61.11 k
51 0.00(4a (1.2D+W+0.5Lr) -12.14 0.01f -0.05 0.00 0.00 0.00 0.251 ®Png, | 48.45 k
54 36.00|4b (1.2D+W+0.5Lr) 12.42 0.02] -0.05 0.00 1.96| -0.62 0.237 OPng,| 19.7 k
54 36.00|5b (0.9D+W) 11.07 0.01( -0.04 0.00 1.55| -0.40 0.207
54 0.00(4b (1.2D+W+0.5Lr) 12.41 0.02 -0.05 0.00 0.00 0.00 0.203
54 36.00|3b (1.2D+1.6Lr+0.5W) 9.71 0.03[ -0.06 0.00 2.05| -0.89 0.197
54 0.00(5b (0.9D+W) 11.07 0.01( -0.04 0.00 0.00 0.00 0.181
54 0.00(3b (1.2D+1.6Lr+0.5W) 9.70 0.03[ -0.06 0.00 0.00 0.00 0.159
51 36.00|5b (0.9D+W) -6.89| -0.01( -0.01 0.00 0.22 0.31 0.149
51 0.00(5b (0.9D+W) -6.90| -0.01( -0.01 0.00 0.00 0.00 0.142
51 36.00(4b (1.2D+W+0.5Lr) -5.60| -0.01 0.01 0.00{ -0.19 0.52 0.125
54 36.00|3a (1.2D+1.6Lr+0.5W) 6.30 0.01( -0.03 0.00 1.01] -0.33 0.121
51 0.00(4b (1.2D+W+0.5Lr) -5.61] -0.01 0.01 0.00 0.00 0.00 0.116
54 0.00(3a (1.2D+1.6Lr+0.5W) 6.29 0.01( -0.03 0.00 0.00 0.00 0.103
54 36.00(4a (1.2D+W+0.5Lr) 5.60( -0.01 0.00 0.00{ -0.12 0.49 0.100
54 0.00|4a (1.2D+W+0.5Lr) 5.60( -0.01 0.00 0.00 0.00 0.00 0.092
51 36.00|5a (0.9D+W) -2.87 -0.01 0.04|] -0.21 2.17] -0.31 0.092
51 42.48(5a (0.9D+W) -2.87| -0.01 0.04 -0.21 1.88] -0.27 0.087
54 36.00|5a (0.9D+W) 4.25| -0.02 0.02 0.00{ -0.53 0.72 0.086
51 36.00(4a (1.2D+W+0.5Lr) -2.34 0.00 0.04( -0.19 1.80] -0.18 0.074
54 36.00|3b (1.2D+1.6Lr+0.5W) 2.59( -0.01 0.04 0.17 1.90] -0.51 0.074
51 42.48(4a (1.2D+W+0.5Lr) -2.34 0.00 0.04( -0.19 1.56( -0.15 0.071
54 42.48|3b (1.2D+1.6Lr+0.5W) 2.60( -0.01 0.04 0.17 1.65| -0.44 0.070
54 0.00(5a (0.9D+W) 4.25| -0.02 0.02 0.00 0.00 0.00 0.070
54 36.00(4b (1.2D+W+0.5Lr) 2.31f -0.01 0.04 0.19 1.85| -0.26 0.065
52 0.00(3b (1.2D+1.6Lr+0.5W) -1.26 0.00 0.00 0.00 0.00 0.00 0.064
52 65.52|3b (1.2D+1.6Lr+0.5W) -1.25 0.00 0.00 0.00 0.00 0.00 0.063
52 131.04|3b (1.2D+1.6Lr+0.5W) -1.23 0.00 0.00 0.00 0.00 0.00 0.062
54 42.48(4b (1.2D+W+0.5Lr) 2.31f -0.01 0.04 0.19 1.60|] -0.22 0.062
51 36.00|3a (1.2D+1.6Lr+0.5W) -2.71] -0.01 0.00 0.00f -0.13 0.28 0.061
51 84.96|5a (0.9D+W) -2.86| -0.01 0.04( -0.21 0.00 0.00 0.059
51 0.00(3a (1.2D+1.6Lr+0.5W) -2.72 -0.01 0.00 0.00 0.00 0.00 0.056
52 0.00(4b (1.2D+W+0.5Lr) -1.09 0.00 0.00 0.00 0.00 0.00 0.055
52 65.52|4b (1.2D+W+0.5Lr) -1.08 0.00 0.00 0.00 0.00 0.00 0.055
52 131.04(4b (1.2D+W+0.5Lr) -1.06 0.00 0.00 0.00 0.00 0.00 0.054
54 36.00|5b (0.9D+W) 1.75 0.00 0.03 0.16 147 -0.11 0.049
51 84.96|4a (1.2D+W+0.5Lr) -2.33 0.00 0.04| -0.19 0.00 0.00 0.048
54 42.48(5b (0.9D+W) 1.76 0.00 0.03 0.16 1.28| -0.10 0.047
51 36.00|3b (1.2D+1.6Lr+0.5W) 1.54 0.01( -0.02 0.05| -1.01 0.58 0.046
51 42.48(3b (1.2D+1.6Lr+0.5W) 1.55 0.01( -0.02 0.05| -0.88 0.50 0.043
54 84.96|3b (1.2D+1.6Lr+0.5W) 2.61| -0.01 0.04 0.17 0.00 0.00 0.043

ADDITIONAL NON-GOVERNING RESULTS OMITTED




PROJECT: WINE HISTORY PAVILION

P/ﬁ[”:l v PREPARED BY: ISAAC CAMERON PAGE: A8
«
— - SUBJECT: TRUSS FORCES DATE: 11/22/19
TABLE: Element Forces - Frames
Frame| Station OutputCase P V2 V3 T M2 M3 |EqH.1-1
in Kip Kip Kip Kip-in | Kip-in | Kip-in
55 68.41|4b (1.2D+W+0.5Lr) -6.718| 0.013| 0.033| 0.000| -2.289( -0.763 0.516
57 21.63|4b (1.2D+W+0.5Lr) -7.756| 0.000| 0.000| 0.000| 0.000( 0.022 0.493 ®Mn; | 46.62 kin
57 0.00{4b (1.2D+W+0.5Lr) -7.759| -0.002| 0.000| 0.000| 0.000( 0.000 0.492 ®Mn, [ 31.25 kin
57 43.27|4b (1.2D+W+0.5Lr) -7.753| 0.002| 0.000| 0.000| 0.000( 0.000 0.492 ®Pn¢ | 15.76 k
55 49.71|4b (1.2D+W+0.5Lr) -6.721| 0.012| 0.033| 0.000| -1.664| -0.535 0.491 ®Pn; 45.4 k
55 68.41|3b (1.2D+1.6Lr+0.5W) | -6.616 0.015| 0.019| 0.000( -1.281| -0.960 0.481
55 49.71|3b (1.2D+1.6Lr+0.5W) | -6.619| 0.015( 0.019| 0.000| -0.931| -0.678 0.464
57 21.63(5b (0.9D+W) -7.267| 0.000| 0.000{ 0.000| 0.000( 0.016 0.461
57 0.00|5b (0.9D+W) -7.270| -0.002| 0.000{ 0.000| 0.000( 0.000 0.461
57 43.27(5b (0.9D+W) -7.265| 0.002| 0.000{ 0.000| 0.000( 0.000 0.461
55 68.41|5b (0.9D+W) -5.462| 0.009| 0.033| 0.000| -2.237( -0.540 0.430
55 0.00{4b (1.2D+W+0.5Lr) -6.729| 0.010| 0.033| 0.000| 0.000( 0.000 0.427
55 0.00|3b (1.2D+1.6Lr+0.5W) | -6.627| 0.013| 0.019( 0.000| 0.000| 0.000 0.420
55 49.71(5b (0.9D+W) -5.464| 0.008| 0.033| 0.000| -1.626( -0.378 0.407
90 25.32|5a (0.9D+W) -5.498| 0.000{ 0.000| 0.524| 0.000( 0.033 0.350
90 0.00(5a (0.9D+W) -5.500| -0.003| 0.000| 0.524| 0.000( 0.000 0.349
90 50.64|5a (0.9D+W) -5.496| 0.003| 0.000| 0.524| 0.000( 0.000 0.349
55 0.00|5b (0.9D+W) -5.470| 0.007| 0.033| 0.000| 0.000( 0.000 0.347
57 21.63|4a (1.2D+W+0.5Lr) -5.304| 0.000{ 0.000| 0.000| 0.000( 0.022 0.337
57 0.00(4a (1.2D+W+0.5Lr) -5.307| -0.002| 0.000{ 0.000| 0.000( 0.000 0.337
57 43.27|4a (1.2D+W+0.5Lr) -5.300| 0.002| 0.000{ 0.000| 0.000( 0.000 0.336
90 25.32(4a (1.2D+W+0.5Lr) -5.184| 0.000{ 0.000| 0.430| 0.000( 0.043 0.330
90 0.00{4a (1.2D+W+0.5Lr) -5.186| -0.003| 0.000{ 0.430| 0.000( 0.000 0.329
90 50.64|4a (1.2D+W+0.5Lr) -5.181| 0.003| 0.000{ 0.430| 0.000( 0.000 0.329
57 21.63(3b (1.2D+1.6Lr+0.5W) | -5.143| 0.000| 0.000( 0.000| 0.000{ 0.022 0.327
57 0.00|3b (1.2D+1.6Lr+0.5W) | -5.147| -0.002( 0.000| 0.000| 0.000( 0.000 0.327
57 43.27|3b (1.2D+1.6Lr+0.5W) | -5.140| 0.002( 0.000| 0.000| 0.000( 0.000 0.326
57 21.63(5a (0.9D+W) -4.815| 0.000| 0.000{ 0.000| 0.000( 0.016 0.306
57 0.00|5a (0.9D+W) -4.817| -0.002| 0.000{ 0.000| 0.000( 0.000 0.306
57 43.27(5a (0.9D+W) -4.813| 0.002| 0.000{ 0.000| 0.000( 0.000 0.305
55 68.41|3a (1.2D+1.6Lr+0.5W) | -3.453( 0.007| 0.017| 0.000( -1.145| -0.396 0.264
67 68.41|5a (0.9D+W) 7.769( -0.012| -0.030{ 0.000| 2.054| 0.926 0.257
58 22.28|4b (1.2D+W+0.5Lr) -4.001| 0.000| 0.000| -0.227| 0.000( 0.038 0.255
58 0.00{4b (1.2D+W+0.5Lr) -4.003| -0.003| 0.000| -0.227| 0.000( 0.000 0.254
58 44.57|4b (1.2D+W+0.5Lr) -4.000| 0.003| 0.000| -0.227| 0.000( 0.000 0.254
55 49.71|3a (1.2D+1.6Lr+0.5W) | -3.456| 0.006( 0.017| 0.000| -0.832| -0.269 0.252
90 25.32(5b (0.9D+W) -3.919| 0.000{ 0.000| 0.032| 0.000( 0.033 0.249
57 21.63|3a (1.2D+1.6Lr+0.5W) | -3.917| 0.000| 0.000| 0.000( 0.000| 0.022 0.249
90 0.00|5b (0.9D+W) -3.921| -0.003| 0.000{ 0.032| 0.000( 0.000 0.249
57 0.00|3a (1.2D+1.6Lr+0.5W) | -3.920| -0.002( 0.000| 0.000| 0.000( 0.000 0.249
90 50.64|5b (0.9D+W) -3.917| 0.003| 0.000{ 0.032| 0.000( 0.000 0.249
57 43.27|3a (1.2D+1.6Lr+0.5W) | -3.914| 0.002( 0.000| 0.000| 0.000( 0.000 0.248
58 22.28|3b (1.2D+1.6Lr+0.5W) | -3.784( 0.000| 0.000| 0.111 0.000| 0.038 0.241

ADDITIONAL NON-GOVERNING RESULTS OMITTED
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TABLE: Element Forces - Frames
Frame | Station OutputCase P V2 V3 T M2 M3

in Kip Kip Kip Kip-in | Kip-in | Kip-in
75 98.73|4b (1.2D+W+0.5Lr) -0.09( -0.02| -0.21 0.07 -9.87 0.11
75 98.73|4b (1.2D+W+0.5Lr) 0.08 0.00 0.22 0.03( -9.84 0.23
75 98.73|5b (0.9D+W) -0.08( -0.01| -0.21 0.02( -9.84 0.17
75 98.73|5b (0.9D+W) -0.01f -0.01 0.22] -0.01] -9.81 0.26
75 98.73|4a (1.2D+W+0.5Lr) -0.39( -0.01 0.21] -0.20f -9.71 0.40
75 98.73|4a (1.2D+W+0.5Lr) 0.00 0.03] -0.21| -0.20f -9.71 0.43
75 98.73|5a (0.9D+W) -0.48( -0.01 0.21] -0.25( -9.68 0.43
75 98.73|5a (0.9D+W) 0.02 0.04] -0.21| -0.26f -9.68 0.50
75 148.09(5a (0.9D+W) 0.01 0.03 0.08 -0.27| -6.36|] -0.85
75 148.09(4a (1.2D+W+0.5Lr) -0.01 0.02 0.08 -0.21| -6.27| -0.59
75 148.09(5a (0.9D+W) 0.00 0.03] -0.31] -0.28( -6.25 -0.61
75 148.09|4a (1.2D+W+0.5Lr) -0.01 0.02] -0.31] -0.22f -6.19( -0.41
77 172.77|5a (0.9D+W) 0.07| -0.03] -0.25( -0.15( -6.13| -0.78
75 148.09|5b (0.9D+W) -0.06 0.00] -0.33 0.03( -5.94 0.44
75 148.09|5b (0.9D+W) -0.07( -0.01 0.05 0.02f -5.91 0.49
75 148.09|4b (1.2D+W+0.5Lr) -0.08 0.00] -0.34 0.09] -5.87 0.65
75 148.09|4b (1.2D+W+0.5Lr) -0.09( -0.01 0.04 0.08| -5.82 0.75
77 172.77|4a (1.2D+W+0.5Lr) 0.06| -0.02|] -0.23( -0.08 -5.59| -0.51
75 49.36|4b (1.2D+W+0.5Lr) 0.20 0.05 0.28 0.13| -5.57| -0.54
75 49.36|5b (0.9D+W) 0.08 0.03 0.28 0.09|] -5.48] -0.38
75 49.36|4b (1.2D+W+0.5Lr) 0.07] -0.02| -0.04 0.03| -5.26] -0.41
75 49.36(5b (0.9D+W) -0.02( -0.02| -0.03] -0.02| -5.15 -0.30
75 49.36|4a (1.2D+W+0.5Lr) -0.41( -0.03 0.28| -0.08( -5.14 0.25
75 49.36(5a (0.9D+W) -0.53( -0.04 0.29] -0.12f -5.06 0.41
75 98.73|3b (1.2D+1.6Lr+0.5W)| -0.09( -0.04| -0.10 0.17( -5.02( -0.11
76 49.36|4b (1.2D+W+0.5Lr) -0.57( -0.01 0.20 1.23] -5.02 0.90
75 98.73(3b (1.2D+1.6Lr+0.5W) 0.29 0.00 0.12 0.14( -4.99 0.03
75 98.73|3a (1.2D+1.6Lr+0.5W)| -0.05 -0.01| -0.11 0.04( -4.94 0.05
75 98.73(3a (1.2D+1.6Lr+0.5W) 0.05 0.00 0.11 0.02 -4.92 0.11
75 123.41|4b (1.2D+W+0.5Lr) -0.09( -0.02 0.04 0.08( -4.79 0.37
76 49.36(5b (0.9D+W) -0.57 0.00 0.18 0.75( -4.78 0.46
75 49.36|4a (1.2D+W+0.5Lr) -0.39( -0.01 0.00] -0.19] -4.73 0.13
75 123.41|4b (1.2D+W+0.5Lr) -0.09( -0.02| -0.21 0.07( -4.72 0.62
75 123.41(5b (0.9D+W) -0.07( -0.01 0.05 0.02( -4.71 0.28
75 74.05|5a (0.9D+W) -0.48 0.00 0.00| -0.24( -4.70 0.39
75 123.41(5b (0.9D+W) -0.08( -0.01| -0.21 0.02( -4.67 0.43
75 74.05(4a (1.2D+W+0.5Lr) -0.38( -0.01 0.00] -0.19] -4.65 0.33
75 49.36|5a (0.9D+W) -0.48( -0.01 0.00| -0.24| -4.63 0.24
75 74.05(5a (0.9D+W) -0.48( -0.02 0.21] -0.25| -4.61 0.10
75 74.05(4a (1.2D+W+0.5Lr) -0.39( -0.01 0.21| -0.20( -4.58 0.09
77 24.68(4b (1.2D+W+0.5Lr) 0.41] -0.01 0.19 0.08( -4.56 0.28
75 74.05|5b (0.9D+W) -0.01f -0.01 0.22] -0.01f -4.46 0.08
75 123.41|4a (1.2D+W+0.5Lr) 0.00 0.03] -0.21] -0.20( -4.46( -0.32
76 98.73(4b (1.2D+W+0.5Lr) -0.70 0.06 0.15 0.17( -4.44( -1.01
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TABLE: Joint Reactions

Joint OutputCase F1 F2 F3 M1 M2 m3
Text Text Kip Kip Kip Kip-in | Kip-in | Kip-in
97 |3 (D+Lr) 0.013| -0.025| -2.837| 0.000| 0.000| 0.000 Overturning
99 |3 (D+Lr) 0.000f 0.000| 0.633] 0.000| 0.000| 0.000 Uplift
101 |3 (D+Lr) 0.000| 0.000| 0.615| 0.000| 0.000| 0.000 Bearing
103 |3 (D+Lr) -0.014( 0.025( -2.958( 0.000( 0.000( 0.000 Sliding
105 |3 (D+Lr) -0.002( 0.078( 3.592( 0.000( 0.000( 0.000
110 |3 (D+Lr) -0.086( -0.003( 1.519( 0.000( 0.000( 0.000 Column Bearing
112 |3 (D+Lr) 0.087| 0.003] 1.382| 0.000| 0.000| 0.000 Column Uplift
115 (3 (D+Lr) 0.002| -0.078| 3.592| 0.000| 0.000| 0.000
97 |5b (D+0.6W) 0.007( 0.001| 3.844( 0.000( 0.000( 0.000
99 |5b (D+0.6W) 0.000| 0.000| 0.572] 0.000| 0.000| 0.000
101 |5b (D+0.6W) 0.000| 0.000| 0.077| 0.000| 0.000| 0.000
103 |5b (D+0.6W) -0.008( 0.028( -6.945( 0.000( 0.000( 0.000
105 |5b (D+0.6W) -0.020( -1.615( 7.200( 0.000( 0.000( 0.000
110 |5b (D+0.6W) -0.023( 0.006( 0.706( 0.000( 0.000( 0.000
112 |5b (D+0.6W) 0.060| 0.008| 0.952| 0.000| 0.000| 0.000
115 |5b (D+0.6W) -0.015( -1.689( -3.279( 0.000( 0.000( 0.000

97 |6b (D+0.75(0.6W)+0.75Lr) 0.013| -0.015| 1.074| 0.000{ 0.000{ 0.000

99 |6b (D+0.75(0.6W)+0.75Lr) 0.000| 0.000f 0.812| 0.000( 0.000({ 0.000

101 |6b (D+0.75(0.6W)+0.75Lr) 0.000| 0.000f 0.430{ 0.000( 0.000{ 0.000

103 |6b (D+0.75(0.6W)+0.75Lr) | -0.015[ 0.037( -7.096| 0.000| 0.000( 0.000

110 |6b (D+0.75(0.6W)+0.75Lr) | -0.073| 0.003( 1.463| 0.000/ 0.000( 0.000

112 |6b (D+0.75(0.6W)+0.75Lr) 0.101| 0.008| 1.559| 0.000( 0.000( 0.000

(
(
(
105 |6b (D+0.75(0.6W)+0.75Lr) [ -0.016| -1.161| 7.674| 0.000] 0.000{ 0.000
(
(
(

115 |6b (D+0.75(0.6W)+0.75Lr) | -0.010( -1.317| -0.185| 0.000| 0.000( 0.000

97 |7a(0.6D+0.6W) -0.012| 0.038] 8.020| 0.000| 0.000| 0.000
99 |7a(0.6D+0.6W) 0.000| 0.000{ -0.303| 0.000( 0.000({ 0.000
101 (7a (0.6D+0.6W) 0.000| 0.000| -0.771| 0.000( 0.000{ 0.000
103 |7a (0.6D+0.6W) 0.012| -0.009| -2.589| 0.000( 0.000{ 0.000
105 |7a (0.6D+0.6W) -0.017| -1.731] 1.959| 0.000| 0.000| 0.000
110 |7a (0.6D+0.6W) 0.105| 0.010{ -1.433] 0.000( 0.000{ 0.000
112 (7a (0.6D+0.6W) -0.070f 0.003| -0.981| 0.000| 0.000| 0.000

115 [7a (0.6D+0.6W) -0.018| -1.573| -8.521| 0.000| 0.000| 0.000
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TABLE: Joint Reactions

Joint OutputCase F1 F2 F3 M1 M2 M3
Text Text Kip Kip Kip Kip-in | Kip-in | Kip-in
97 (1(1.4D) 0.004| -0.008( -0.893| 0.000f 0.000( 0.000 Overturning
99 (1(1.4D) 0.000| 0.000( 0.257| 0.000f 0.000( 0.000 Sliding
101 |1(1.4D) 0.000| 0.000( 0.250| 0.000f 0.000( 0.000
103 |1(1.4D) -0.005| 0.008| -0.927( 0.000{ 0.000| 0.000 Column Bearing
105 |1(1.4D) 0.000( 0.023] 1.176( 0.000| 0.000f 0.000 Column Uplift
110 |1(1.4D) -0.026| -0.001| 0.575( 0.000{ 0.000| 0.000
112 |1(1.4D) 0.026] 0.001f 0.537| 0.000f 0.000( 0.000
115 (1 (1.4D) 0.000] -0.023( 1.177| 0.000f 0.000( 0.000
97 |3b(1.2D+1.6Lr+0.5W)| 0.022| -0.032| -0.550| 0.000( 0.000( 0.000
99 |3b(1.2D+1.6Lr+0.5W)| 0.000( 0.000| 1.263| 0.000{ 0.000( 0.000
101 (3b(1.2D+1.6Lr+0.5W)| 0.000{ 0.000| 0.827| 0.000/ 0.000| 0.000
103 (3b(1.2D+1.6Lr+0.5W)| -0.025| 0.057| -9.704| 0.000/ 0.000| 0.000
105 (3b(1.2D+1.6Lr+0.5W)| -0.019| -1.241| 10.711| 0.000| 0.000| 0.000
110 |3b(1.2D+1.6Lr+0.5W)| -0.135| 0.001 2.512| 0.000| 0.000| 0.000
112 |3b(1.2D+1.6Lr+0.5W)| 0.166| 0.010( 2.531| 0.000| 0.000| 0.000
115 |3b(1.2D+1.6Lr+0.5W)| -0.011| -1.512 1.979| 0.000| 0.000| 0.000
97 |4b (1.2D+W+0.5Lr) 0.014] -0.005( 5.605| 0.000f 0.000( 0.000
99 |4b (1.2D+W+0.5Lr) 0.000| 0.000( 1.093|] 0.000f 0.000( 0.000
101 |(4b (1.2D+W+0.5Lr) 0.000| 0.000( 0.263] 0.000f{ 0.000( 0.000
103 |4b (1.2D+W+0.5Lr) -0.017| 0.054|-12.414( 0.000{ 0.000| 0.000
105 |4b (1.2D+W+0.5Lr) -0.033| -2.668| 12.984 0.000{ 0.000| 0.000
110 |4b (1.2D+W+0.5Lr) -0.064| 0.009| 1.539( 0.000{ 0.000| 0.000
112 |4b (1.2D+W+0.5Lr) 0.125] 0.013( 1.907| 0.000f 0.000( 0.000
115 |(4b (1.2D+W+0.5Lr) -0.025| -2.838| -4.481 0.000{ 0.000| 0.000
97 |5a (0.9D+W) -0.020| 0.064| 13.431( 0.000{ 0.000] 0.000
99 |5a (0.9D+W) 0.000| 0.000 -0.523] 0.000f 0.000( 0.000
101 |5a (0.9D+W) 0.000( 0.000| -1.303( 0.000| 0.000f 0.000
103 [5a (0.9D+W) 0.020] -0.015( -4.248| 0.000| 0.000( 0.000
105 |[5a (0.9D+W) -0.029| -2.887| 3.182( 0.000{ 0.000| 0.000
110 ([5a (0.9D+W) 0.177] 0.017( -2.430| 0.000f 0.000( 0.000
112 |5a (0.9D+W) -0.118| 0.005| -1.673| 0.000{ 0.000f 0.000
115 |5a (0.9D+W) -0.030| -2.619|-14.285( 0.000{ 0.000| 0.000

ADDITIONAL NON-GOVERNING RESULTS OMITTED
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TABLE: Element Forces - Frames
Frame| Station OutputCase P V2 V3 T M2 M3 |EqH.1-1
in Kip Kip Kip Kip-in | Kip-in | Kip-in
69 43.27(5a (0.9D+W) 8.127( 0.002| 0.000( 0.000| 0.000| 0.000 0.179
69 21.63|5a (0.9D+W) 8.125| 0.000( 0.000f 0.000( 0.000| 0.016 0.179 ®Mn; | 46.62 kin
69 0.00|5a (0.9D+W) 8.123| -0.002( 0.000f 0.000( 0.000| 0.000 0.179 ®Mn, [ 31.25 kin
67 68.41|5a (0.9D+W) 7.769( -0.012| -0.030( 0.000| 2.054| 0.926 0.257 ®Pn¢ | 15.76 k
67 49.71(5a (0.9D+W) 7.766( -0.013| -0.030( 0.000| 1.492| 0.687 0.234 ®Pn; 45.4 k
67 0.00(5a (0.9D+W) 7.760( -0.015| -0.030{ 0.000| 0.000| 0.000 0.171
69 43.27|4a (1.2D+W+0.5Lr) 7.640( 0.002| 0.000( 0.000| 0.000| 0.000 0.168
69 21.63|4a (1.2D+W+0.5Lr) 7.637( 0.000| 0.000( 0.000| 0.000{ 0.022 0.169
69 0.00(4a (1.2D+W+0.5Lr) 7.634( -0.002| 0.000( 0.000| 0.000| 0.000 0.168
67 68.41|4a (1.2D+W+0.5Lr) 6.513( -0.009| -0.029( 0.000| 2.000| 0.709 0.223
67 49.71|4a (1.2D+W+0.5Lr) 6.510( -0.010| -0.029( 0.000| 1.454| 0.534 0.201
67 0.00{4a (1.2D+W+0.5Lr) 6.502( -0.012| -0.029( 0.000| 0.000| 0.000 0.143
69 43.27(5b (0.9D+W) 5.676( 0.002| 0.000( 0.000| 0.000| 0.000 0.125
69 21.63|5b (0.9D+W) 5.674( 0.000| 0.000( 0.000| 0.000| 0.016 0.125
69 0.00(5b (0.9D+W) 5.671( -0.002| 0.000( 0.000| 0.000| 0.000 0.125
85 0.00{4b (1.2D+W+0.5Lr) 5.265( -0.003| 0.000( -0.453| 0.000| 0.000 0.116
85 25.32(4b (1.2D+W+0.5Lr) 5.262 0.000| 0.000( -0.453| 0.000{ 0.043 0.117
85 50.64|4b (1.2D+W+0.5Lr) 5.260( 0.003| 0.000( -0.453| 0.000| 0.000 0.116
69 43.27|4b (1.2D+W+0.5Lr) 5.188( 0.002| 0.000( 0.000| 0.000| 0.000 0.114
69 21.63|4b (1.2D+W+0.5Lr) 5.185( 0.000| 0.000( 0.000| 0.000{ 0.022 0.115
69 0.00{4b (1.2D+W+0.5Lr) 5.182( -0.002| 0.000( 0.000| 0.000| 0.000 0.114
85 0.00(5b (0.9D+W) 4.950| -0.003( 0.000| -0.358( 0.000| 0.000 0.109
85 25.32(5b (0.9D+W) 4.948| 0.000( 0.000] -0.358( 0.000| 0.033 0.110
85 50.64|5b (0.9D+W) 4.946| 0.003( 0.000] -0.358( 0.000| 0.000 0.109
70 44.57(5a (0.9D+W) 4.581| 0.003( 0.000f 0.089( 0.000| 0.000 0.101
70 22.28|5a (0.9D+W) 4.580| 0.000( 0.000] 0.089( 0.000| 0.029 0.102
70 0.00(5a (0.9D+W) 4.579| -0.003( 0.000| 0.089( 0.000| 0.000 0.101
70 44.57|4a (1.2D+W+0.5Lr) 3.893( 0.003| 0.000( 0.172| 0.000| 0.000 0.086
70 22.28|4a (1.2D+W+0.5Lr) 3.892( 0.000| 0.000( 0.172| 0.000| 0.038 0.087
70 0.00{4a (1.2D+W+0.5Lr) 3.890( -0.003| 0.000( 0.172| 0.000| 0.000 0.086
85 0.00{4a (1.2D+W+0.5Lr) 3.685( -0.003| 0.000( 0.044| 0.000| 0.000 0.081
85 25.32(4a (1.2D+W+0.5Lr) 3.683( 0.000| 0.000( 0.044| 0.000{ 0.043 0.082
85 50.64|4a (1.2D+W+0.5Lr) 3.680( 0.003| 0.000( 0.044| 0.000| 0.000 0.081
85 0.00|3b (1.2D+1.6Lr+0.5W) | 3.449| -0.003| 0.000( -0.476| 0.000| 0.000 0.076
85 25.32(3b (1.2D+1.6Lr+0.5W) | 3.447| 0.000| 0.000( -0.476| 0.000| 0.043 0.077
85 50.64|3b (1.2D+1.6Lr+0.5W) | 3.444( 0.003| 0.000| -0.476( 0.000| 0.000 0.076
85 0.00(5a (0.9D+W) 3.370( -0.003| 0.000( 0.139| 0.000| 0.000 0.074
85 25.32|5a (0.9D+W) 3.368( 0.000| 0.000( 0.139| 0.000{ 0.033 0.075
85 50.64|5a (0.9D+W) 3.366( 0.003| 0.000( 0.139| 0.000| 0.000 0.074
84 0.00(5a (0.9D+W) 3.347( -0.004| 0.000( 1.857| 0.000| 0.000 0.074
84 34.68|5a (0.9D+W) 3.345( 0.000| 0.000( 1.857| 0.000{ 0.061 0.075
84 69.36|5a (0.9D+W) 3.342( 0.004| 0.000( 1.857| 0.000| 0.000 0.074
85 0.00|3a (1.2D+1.6Lr+0.5W) [ 2.659| -0.003| 0.000( -0.227| 0.000| 0.000 0.059
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TABLE: Element Joint Forces - Frames

Frame | Joint OutputCase F1 F2 F3 M1 | M2 | M3

Text | Text Text Kip Kip Kip | Kip-in|Kip-in| Kip-in
51 98 |1(1.4D) 0.00| -0.01| 0.34 0.00f 0.00| 0.01 Shear
51 98 (3a(1.2D+1.6Lr+0.5W)| 0.01| 0.00| 0.21] 0.00| 0.00| -0.02 Tension
51 98 |3b(1.2D+1.6Lr+0.5W)| 0.01| -0.02| 1.55| 0.00{ 0.00| 0.05 Compression
51 98 |4a (1.2D+W+0.5Lr) 0.00| 0.04| -2.33| 0.00f 0.00| -0.19
51 98 |4b (1.2D+W+0.5Lr) 0.01] 0.00| 0.37( 0.00| 0.00| -0.04
51 98 |5a (0.9D+W) -0.01( 0.04| -2.86| 0.00({ 0.00| -0.21
51 98 |5b (0.9D+W) 0.01] 0.01| -0.16 0.00| 0.00| -0.07
66 98 |1(1.4D) 0.17| 0.00| -0.07( 0.00f 0.00| 0.00
66 98 (3a(1.2D+1.6Lr+0.5W)| 0.45| 0.00| -0.20| 0.42| 0.00| -0.19
66 98 |3b(1.2D+1.6Lr+0.5W)| 0.98| 0.00| -0.45| 0.45( 0.00| -0.21
66 98 |4a (1.2D+W+0.5Lr) -0.21 0.00| 0.10| 0.77| 0.00| -0.35
66 98 |4b (1.2D+W+0.5Lr) 0.85| 0.00| -0.39( 0.84| 0.00| -0.39
66 98 [5a (0.9D+W) -0.42( 0.00| 0.20| 0.76| 0.00| -0.35
66 98 |5b (0.9D+W) 0.64| 0.00| -0.29( 0.83| 0.00| -0.38
70 98 |1(1.4D) 0.00| -0.43| -0.19( 0.00| 0.04| 0.02
70 98 (3a(1.2D+1.6Lr+0.5W)| 0.00| 0.15| 0.07| 0.00| 0.27 0.13
70 98 (3b(1.2D+1.6Lr+0.5W)| 0.00| -1.44| -0.66| 0.00| 0.47| 0.22
70 98 |4a (1.2D+W+0.5Lr) 0.00| 3.54| 1.63| 0.00f 0.16| 0.07
70 98 |4b (1.2D+W+0.5Lr) 0.00| 0.37| 0.17( 0.00] 0.55| 0.25
70 98 |5a (0.9D+W) 0.00| 4.16| 1.91| 0.00| 0.08| 0.04
70 98 [5b (0.9D+W) 0.00| 1.00| 0.46( 0.00f 0.47| 0.22
54 104 |1(1.4D) 0.00| 0.01| 0.36( 0.00f 0.00| 0.01
54 104 [3a(1.2D+1.6Lr+0.5W) | 0.00| 0.02| 1.18| 0.00( 0.00| 0.09
54 104 |3b(1.2D+1.6Lr+0.5W) | -0.01| 0.04| 2.61| 0.00| 0.00| 0.17
54 104 [4a (1.2D+W+0.5Lr) 0.01] 0.00| -0.53( 0.00| 0.00| 0.03
54 104 [4b (1.2D+W+0.5Lr) -0.01( 0.04| 2.32| 0.00{ 0.00| 0.19
54 104 [5a (0.9D+W) 0.01] -0.01| -1.09( 0.00|{ 0.00| 0.00
54 104 |5b (0.9D+W) 0.00| 0.03] 1.76( 0.00f 0.00| 0.16
58 104 |1(1.4D) 0.00| 0.43] -0.19( 0.00| -0.05| 0.02
58 104 |3a(1.2D+1.6Lr+0.5W) | 0.00| 1.86| -0.85| 0.00( 0.10| -0.05
58 104 |3b(1.2D+1.6Lr+0.5W)| 0.00| 3.44| -1.57| 0.00( -0.10] 0.05
58 104 [4a (1.2D+W+0.5Lr) 0.00| 0.48]| -0.21| 0.00| 0.61] -0.28
58 104 [4b (1.2D+W+0.5Lr) 0.00| 3.64| -1.66( 0.00| 0.21} -0.10
58 104 [5a (0.9D+W) 0.00| -0.15| 0.07| 0.00{ 0.69| -0.32
58 104 |5b (0.9D+W) 0.00| 3.01| -1.38| 0.00f 0.29] -0.13
62 104 |1(1.4D) -0.18( 0.00| -0.08| 0.00f{ 0.00| 0.00
62 104 |3a(1.2D+1.6Lr+0.5W) | -0.18| 0.00( -0.08| 0.48( 0.00| 0.22
62 104 |3b(1.2D+1.6Lr+0.5W) | -0.75| 0.00( -0.34| 0.45[ 0.00| 0.20
62 104 [4a (1.2D+W+0.5Lr) 0.81( 0.00( 0.37( 1.02( o0.00( 0.47
62 104 [4b (1.2D+W+0.5Lr) -0.32( 0.00| -0.14| 0.95( 0.00| 0.44
62 104 [5a (0.9D+W) 1.03| 0.00( 0.48] 1.03| 0.00| 0.47
62 104 |5b (0.9D+W) -0.09( 0.00| -0.04| 0.96 0.00| 0.44
87 1 (1(1.4D) 0.18| 0.00| -0.13| -0.01| 0.00| 0.01
87 1 |3a(1.2D+1.6Lr+0.5W) | 0.21 0.00( -0.15| -0.04| 0.00| 0.03

ADDITIONAL NON-GOVERNING RESULTS OMITTED
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American Earth Anchors

The best screw you will have in the dirt™

LOAD CAPACITY

Penetrators ety

PENETRATORS®

—

LOAD CAPACITY .
Pounds — - -1 8| LHJ
Field-tested pullout “; 'E‘- : ; e . .t .g. ) el E ; e Pl e’ell ; et .‘ L 44 nﬂ-.. ‘; % - o % F“ ! P- d“
resistance > >
: 3z a aada
‘ e a aad
¥ ¥ a1 sl 2 .
11 n " " L1} 11 w o ! |
9 10 14 18 26 36 46" < 7
SOIL CLASSIFICATION PE46-Hex g
per ASTM D-2487/2488 PES PE14 PE18 PE46-Hex8 -
¥ PE-T9 PE10 PE14-STD PE18-5Q PE26 PE36 PE46-Guy
:j;f";;‘t" 400 1,000 2,500 4,500 8,400 e 14,000
4
Vary Henau and 200 700 1,700 3,100 6,000 9,500
Sil I d
Sitty oravet Y 52" 100 350 600 1,100 2,100 3,300
Loose to med dense sands i v 7Y
Loose sands Lessthan 100 200 350 630 1,000 2,000
Firm clays
Uncompacted fill Less than 100 100 200 360 550 750

©2017 American Earth Anchors americanearthanchors.com

American Earth Anchors

The best screw you will have in the dirt™

info@americanea.com 866-520-8511

LOAD CAPACITY

Cabled Anchors

Bullets and Arrowheads

CABLED Bullets Steel arrowheads

ANCHORS
LOAD CAPACITY

Pounds

(

N v.‘. \f v.v. _w

Field-tested pullout

Aluminum mil-spec arrowheads

V.r T \f \f \f

resistance orcable clamps  disk +Quickvise

orcable clamps  disk +Quickvise  orcable clamps  disk +Quickvise

Thimbleloop  Thimbleloop  Thimble loop
orcable clamps  orcable clamps  orcable clamps o cable clamps

Minimum i Minimum Minimum

depth depth deptt depth depth depth depth depth depth depth

2 2' 2' 2" 2.5' 2.5 2.5 3.5' 4 5!

| "
. y ‘ 6" 8" =
SOIL CLASSIFICATION 3" 3" 3"% 3"% 4 %E 4 % 4" j
per ASTM D-2487/2488 | 1 : q
¥
el 2,000lb 1,100 lb 2,000b 1,100lb 3,5001b 3,150 b 3,500lb 5,000lb 9,000lb 14,000 lb
ol L 1,800 b 1,100 lb 1,800b 1,100lb 2,200lb 2,200 b 2,200lb 3,000l 6,500b 11,000 b
3 Sty or cayay sand 1,700 b 1,100 lb 1,700 b 1,100lb 1,900lb 1,900 lb 1,9001b 2,000l 3,500lb 7,000 lb
Loosetomed densesands 600 lb 600 Lb 600 Lb 600lb  900lb 900 b 900lb 1,200lb 2200lb 4,000 lb
:'"“"" o 350 lb 350 b 350 b 350lb  4751b 475 b 4751  600lb 1,250lb 2,400 lb
ncompacted fil
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N

G g//

7

T OHAAS
[ PN iniess

3/8" x 4-1/4" Stainless Steel Pipe Style
Jaw x Jaw Turnbuckle
§20.77

Jaw x Jaw Turnbuckle, Pipe Style - 3/8 inch x 4-1/4 inch size, Stainless Steel, Type 316. Working
Load Limit (WLL) : 1900 Ibs.

p

e

Size
/316" x3" /14" x 314" /516" x 3-9/16"
/" 38"xai4" |/ 12" x5" @ Catalog
Ve [ Features ~

STAINLESS STEEL PIPE STYLE JAW X JAW TURNBUCKLES

3/16 inch x 1-15/16 inch - 1/2 inch x 5 inch

*VIDEQ
HOW TO GUIDES

Thread Diameter (A) x Take Up (B) Closed Pin to Pin (C) Pin Diameter (D) Inside Jaw Width (E) WLL (lbs) m
512 0.20 0.26 400

3/16" x 3"

1/4" x 3-1/4"

5/16" x 3-9/16"

3/8" x 4-1/4"

1/2" x 5"

Material: Type 316 Stainless Steel
Weight: 0.52 Ib

Working Load Limit (WLL): 1900 lbs
Size:3/8 inches

Length:4-1/4 inches

Dimensions are in inches unless otherwise noted.

0.100
5.90 0.24 0.30 600 0.160
6.50 0.31 0.43 1320 0.300
7.48 0.35 0.47 1900 0.520

9.65 0.47 0.55 2850 1.000
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McMASTER-CARR.

Clear All

0

bolts

47 Products

System of Measurement

Inch
Metric
Thread Size
1/4"-20 5/8"-11
5/16"-18 M6
3/8"-16 M8
1/2"-13 M10
Material
Aluminum
Length
ALY
"\ A\ I\\'. W ‘\l" W\ \\'\\l \ _]
L]
12" 212" 25mm
3/4" & 30mm
1" 312" 40mm
11/4" 4" 50mm
112" 16mm
2" 20mm

Thread Type
UNC
Metric

Thread Fit
Class 2A
Class 6g

Threading

Y | Theeacea

Drive Style

‘ External Hex

Head Width

=

716" 15/16"
112" 10mm
9/16" 13mm
3/4" 17mm
Head Height
- =

'I\"'ly\\nl'n\ll\,'\."l' .'\.ﬂ
5/32" 25/64"
13/64" 4mm
15/64" 5.3mm
5/16" 6.4mm

Thread Spacing

} About Hex Head Screws and Bolts
More

Aluminum Hex Head Screws

Aluminum screws are one-third the weight of steel and have good corrosion resistance. Length is
. measured from under the head.
2 |

L ) Screws that meet ISO 4017 (formerly DIN 933) comply with specifications for dimensional standards.
%

(AP‘ For technical drawings and 3-D models, click on a part number.

——Head ——

Thread Tensile Pkg.
Lg. Threading Spacing  Wd. Ht. Strength, psi Qty. Pkg.
1/4"-20
12" Fully Threaded  Coarse  7/16" 532" 30,000 25 93306A538 $12.28
3/4"  Fully Threaded  Coarse  7/16" 532" 30,000 25 93306A540  13.35
1" Fully Threaded  Coarse  7/16" 532" 30,000 25 93306A542  13.67
11/4"  Fully Threaded  Coarse  7/16" 532" 30,000 25 93306A543  14.79
11/2"  Fully Threaded  Coarse  7/16" 5/32" 30,000 10 93306A546 7.87
2" Fully Threaded = Coarse  7/16" 5/32" 30,000 10 93306A550 9.82
212"  Fully Threaded  Coarse  7/16" 532" 30,000 10 93306A555  12.34
3" Fully Threaded  Coarse  7/16" 5/32" 30,000 10 93306A558  13.69
5/16"-18
3/4"  Fully Threaded  Coarse  1/2" 13/64" 30,000 10 93306A580 9.24
1" Fully Threaded  Coarse  1/2" 13/64" 30,000 10 93306A583 8.84
11/4"  Fully Threaded  Coarse  1/2" 13/64" 30,000 10 93306A585  10.00
11/2"  Fully Threaded  Coarse 112" 13/64" 30,000 10 93306A587 11.48
2" Fully Threaded  Coarse  1/2" 13/64" 30,000 5 93306A560 8.28
212"  Fully Threaded  Coarse  1/2" 13/64" 30,000 5 93306A562  10.21
3" Fully Threaded  Coarse  1/2" 13/64" 30,000 5 93306A565  10.96
3/8"-16
3/4"  Fully Threaded  Coarse  9/16" 15/64" 30,000 10 93306A622  10.04
1" Fully Threaded  Coarse  9/16" 15/64" 30,000 10 93306A624  10.58
11/4"  Fully Threaded  Coarse  9/16" 15/64" 30,000 10 93306A626  12.33
112"  Fully Threaded  Coarse  9/16" 15/64" 30,000 10 93306A628  12.61
2" Fully Threaded  Coarse  9/16" 15/64" 30,000 10 93306A632  16.51
3" Fully Threaded  Coarse  9/16" 15/64" 30,000 5 93306A635 11.23
1/2"-13
1" Fully Threaded  Coarse  3/4" 5/16" 30,000 5 93306A712  12.21
112"  Fully Threaded  Coarse  3/4" 5/16" 30,000 1 93306A716 3.05
2" Fully Threaded  Coarse  3/4" 5/16" 30,000 1 93306A720 3.36
212"  Fully Threaded  Coarse  3/4" 5/16" 30,000 1 93306A722 3.89
3" Fully Threaded  Coarse  3/4" 5/16" 30,000 1 93306A725 421
312"  Fully Threaded Coarse  3/4" 5/16" 30,000 1 93306A728 4.39
4" Fully Threaded = Coarse  3/4" 5/16" 30,000 1 93306A730 5.62
5/8"-11
11/2"  Fully Threaded  Coarse  15/16"  25/64" 30,000 1 93306A805 428
2" Fully Threaded = Coarse  15/116"  25/64" 30,000 1 93306A808 5.31
212"  Fully Threaded  Coarse  15/16"  25/64" 30,000 1 93306A811 6.02
3" Fully Threaded  Coarse  1516"  25/64" 30,000 1 93306A814 7.06
~Head
mm
Lg., Thread Tensile
mm_ Threading Spacing Wd. Ht. Strength, psi Specifications Met Each
M6 x 1 mm
16  Fully Threaded Coarse 10 30,000 1ISO 4017, DIN 933  92722A111  $2.80
20 Fully Threaded Coarse 10 30,000 1ISO 4017, DIN 933  92722A112  3.32

A BB BDS

25 Fully Threaded Coarse 10 30,000 1SO 4017, DIN 933
30 Fully Threaded Coarse 10 30,000 ISO 4017, DIN 933
40 Fully Threaded Coarse 10 30,000 1SO 4017, DIN 933
M8 x 1.25 mm
16  Fully Threaded Coarse 13 5.3 30,000 1SO 4017, DIN 933
20 Fully Threaded Coarse 13 5.3 30,000 1SO 4017, DIN 933
25 Fully Threaded Coarse 13 5.3 30,000 1SO 4017, DIN 933
30 Fully Threaded Coarse 13 5.3 30,000 1ISO 4017, DIN 933
40 Fully Threaded Coarse 13 5.3 30,000 1SO 4017, DIN 933
50 Fully Threaded Coarse 13 5.3 30,000 1SO 4017, DIN 933
M10 x 1.5 mm
20 Fully Threaded Coarse 17 6.4 30,000 1SO 4017, DIN 933
25 Fully Threaded Coarse 17 6.4 30,000 ISO 4017, DIN 933
30 Fully Threaded Coarse 17 6.4 30,000 1SO 4017, DIN 933
40 Fully Threaded Coarse 17 6.4 30,000 1SO 4017, DIN 933

92722A113  3.08
92722A114 340
92722A115  3.62

92722A116  3.70
92722A117 460
92722A118 520
92722A119 564
92722A120 540
92722A121 6.96

92722A122  7.04
92722A123 1424
92722A124 12.80
92722A125 17.00
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