Pi-Tech, Inc.

P.O. Box 782

Brunswick, GA 31520
Phone: (912) 289-9563
Fax: (478)743-5640

web: www.pi-techinc.com

March 3, 2020

Subject: JTA Pedestrian Bridge Railing
Handrail Design Calculations

To Whom It May Concern:

This letter certifies that the enclosed design calculations for the above referenced project were
performed under the direct supervision of the registered professional engineer whose seal and
signature are affixed below. The enclosed calculations for the aluminum handrail system have
been performed in accordance with the project construction drawings and specifications, and in
accordance with the applicable provisions of the Florida Building Code, 6™ Edition.

Finite element software, Visual Analysis by IES, was used in the design of stair and landing
members. Hilti Profis software was used to design base plate and concrete anchorages. The
attached calculations package includes member design reports which provide support reactions,
and member forces and utilization ratios (unity values) for main structural members.

The attached calculations and shop detail drawings have been produced as part of a joint effort
with Southeastern Ornamental Iron Co. under the direct supervision of Pi-Tech, Inc. Please
contact us with any questions you may have regarding this matter.

““Illllll','
Sincerely,
Pi-Tech, Inc.
FL COA #29606
Dennis E. S. Adams, P.E. = 2 . s
Florida License No. 76689 20, SWATE OF Jy§
";,5\6'\ LoR \ox: \ef
'I" S /5 ....... ‘e$ “s‘
Digitally signed by Dennis Adams 0, NAL \\“

D e n n i S DN: c=US, st=Georgia, M 3/6/2020

|I=Brunswick, o=Pi-Tech, Inc.,
ou=Pi-Tech, Inc., cn=Dennis

Adams, email=dadams@pi-
al I IS techinc.com

Date: 2020.03.06 11:40:54 -05'00'

Structural Engineering Consultants



JTA Railing
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JTA Railing Design
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Model Summary
Model Dimensions:
X: 167 in
Y:41.1in
Z:77.5in
Object Counts:
Nodes: 103
Spring Supports: 0
Members: 57
Cables: 0
Areas: 0
Plates: 0

Auto-Meshed Areas: 0
Auto-Meshed Plates: 0
Foundations: 0

Nonlinear Features:
One-Way Spring Supports: 0
One-Way Members: 0

Service Load Cases

PI-TECH, INC.
Dennis Adams
C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap
Friday, March 6, 2020 11:34 AM

Name Source SelfWeight Loads Pattern

D Dead Loads Vertical Direction 0 0
L Live Loads Exclude 2 0
Live 1 Live Loads Exclude 1 1
Live 2 Live Loads Exclude 1 2
Members

Nam | Node | Node Shape Material End Crossing Beta, | Lengt [ Weig | Offset | Offset | Framin | Action
e 1 2 Connection Connection? B h ht y z g

deg in Ib in in

grlnxo N002 N0O4 R1T225'0°X2'0°X0 6063-T6-E/P-All Rigid Connect Yes 0.00 48.88 458 0.00  0.00 Beam  Normal
S?XO NO56 NOO7 R1T225'°°X2'°°X° 6063-T6-E/P-All Rigid Connect Yes 0.00 5200 488 000 0.0 Beam  Normal
ggnxo N0O7 NOOS RITZZS'OOXZ'OOXO 6063-T6-E/P-All Rigid Connect Yes 0.00 48.88 4.58 0.00  0.00 Beam  Normal
gquo NO54 NOO2 RlTS%'OOXZ'OOXO 6063-T6-E/P-All Rigid Connect Yes 0.00 5200 7.07 0.00 0.00 Beam Normal
S?LO N002 NOO1 Rl'I;é.OOXZ.OOXO 6063-T6-E/P-All Rigid Connect Yes 0.00 41.06 558 000  0.00 Column Normal
SSLO NOO4 NOO3 RIL%'OOXZ'OOXO 6063-T6-E/P-All Rigid Connect Yes 0.00 41.06 558 0.00  0.00 Column Normal
g?LO NO06 NOO5 R];%.OOXZ.OOXO 6063-T6-E/P-All Rigid Connect Yes 0.00 41.06 5.58 0.00 0.00 Column Normal
gg)l_o NO10 NO21 %215'00"1'00"0 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 000  0.00 Column Normal
SSLO NO11 NO22 FBT615'°°X1'°OXO 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 0.00  0.00 Column Normal
ggl_o NO12 N023 PBTGE'OOXLOOXO 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 0.00  0.00 Column Normal
gg)l_o NO13 NO24 %215'00"1'00"0 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 000 0.00 Column Normal
gé)LO NO14 NO25 FB'EIS.OOXI.OOXO 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 0.00  0.00 Column Normal
gg)Lo NO15 NO26 PBTGE'OOXLOOXO 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 000 0.00 Column Normal

VisualAnalysis 19.00.0003, Advanced
www.iesweb.com
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Members (continued)
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Nam | Node | Node

(S

coLo
10

COLO
11

COLO
12

coLo
13

COLO

COLO
15

coLo

COLO
17

COLO
18

COLO
19

COLO
20

COLO
21

COLO
22

COLO
23

COLO
24

COLO

COLO
26

coLo

COLO
28

COLO
29

coLo

COLO
31

COLO
32

coLo
33

COLO

COLO
35

coLo

1

NO16

NO17

NO018

NO19

N020

N042

NO041

N040

N039

NO038

N037

N036

NO35

NO034

NO33

N032

NO054

N068

N069

N070

NO71

N072

NO073

NO74

NO75

N076

NO77

2

N027

N028

N029

N030

NO31

NO53

N052

NO51

N050

N049

N048

N047

N046

N045

N044

N043

NO55

NO57

NO58

N059

N060

NO61

N062

N063

N064

N065

N066

Shape

RT1.00x1.00x0
.065
RT1.00x1.00x0
.065
RT1.00x1.00x0
.065
RT1.00x1.00x0
.065
RT1.00x1.00x0
.065
RT2.00x2.00x0
125
RT2.00x2.00x0
125
RT2.00x2.00x0
125
RT2.00x2.00x0
125
RT2.00x2.00x0
125
RT2.00x2.00x0
125
RT2.00x2.00x0
125
RT2.00x2.00x0
125
RT2.00x2.00x0
125
RT2.00x2.00x0
125
RT2.00x2.00x0
125
RT2.00x2.00x0
.188
RT1.00x1.00x0
.065
RT1.00x1.00x0
.065
RT1.00x1.00x0
.065
RT1.00x1.00x0
.065
RT1.00x1.00x0
.065
RT1.00x1.00x0
.065
RT1.00x1.00x0
.065
RT1.00x1.00x0
.065
RT1.00x1.00x0
.065
RT1.00x1.00x0
.065

Material

6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All
6063-T6-E/P-All

6063-T6-E/P-All

VisualAnalysis 19.00.0003, Advanced
www.iesweb.com

End
Connection

Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect
Rigid Connect

Rigid Connect

Crossing
Connection?

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

Beta,
B
deg

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

Lengt | Weig
h ht
in Ib

38.50 0.94
38.50 0.94
38.50 0.94
38.50 0.94
38.50 0.94
38.50 3.61
38.50 3.61
38.50 3.61
38.50 3.61
38.50 3.61
38.50 3.61
38.50 3.61
38.50 3.61
38.50 3.61
38.50 3.61
38.50 3.61
41.06 5.58
38.50 0.94
38.50 0.94
38.50 0.94
38.50 0.94
38.50 0.94
38.50 0.94
38.50 0.94
38.50 0.94
38.50 0.94
38.50 0.94

Offset | Offset | Framin | Action

y
in

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

.Z g
In

0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column
0.00 Column

0.00 Column

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal
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Members (continued)

PI-TECH, INC.
Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap
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Nam | Node | Node Shape Material End Crossing Beta, | Lengt [ Weig | Offset | Offset | Framin | Action
e 1 2 Connection Connection? B h ht y z g
deg in Ib in in
g;)l_o NO78 NO67 FB'EIS.OOXI.OOXO 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 0.00  0.00 Column Normal
ggLo NO81 NO79 P‘1T225'°°X2'0°X° 6063-T6-E/P-All Rigid Connect Yes 0.00 41.06 3.85 000  0.00 Column Normal
g;)Lo N093 NOS2 %215'00’(1'00’(0 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 0.00  0.00 Column Normal
‘CK?LO N094 NOS3 %TGE'OOXLOOXO 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 0.00  0.00 Column Normal
g?‘-o NO95 NO84 %215'00"1'00"0 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 000 0.00 Column Normal
ESLO N096 NO85 %215'00’(1'00’(0 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 0.00  0.00 Column Normal
2.?"0 N097 NO86 %TGE'OOXLOOXO 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 0.00  0.00 Column Normal
i?"o NO98 NO87 %215'00"1'00"0 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 000 0.00 Column Normal
gSLo N099 NOSS FBT615'°°X1'°OXO 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 0.00  0.00 Column Normal
260"0 N100 NO89 %TGE'OOXLOOXO 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 0.00  0.00 Column Normal
2?"0 N101 NO9O %215'00"1'00"0 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 000  0.00 Column Normal
ggLo N102 NO91 FBT615'°°X1'°OXO 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 0.00  0.00 Column Normal
2;"-0 N103 NO092 PBTGE'OOXLOOXO 6063-T6-E/P-All Rigid Connect Yes 0.00 3850 094 000 0.0 Column Normal
HOO1 NOO4 NOO6 RITZZS'OOXZ'OOXO 6063-T6-E/P-All Rigid Connect Yes 0.00 49.88 4.68 0.00 0.0 Beam  Normal
HO02 NOO6 NO79 RITZZS'OOXZ'OOXO 6063-T6-E/P-All Rigid Connect ~ Yes 0.00 5200 488 000 0.0 Beam  Normal
HOO3 NOO8 NOO09 P‘1T225'°°X2'0°X° 6063-T6-E/P-All Rigid Connect Yes 0.00 49.88 4.68 000  0.00 Beam  Normal
HOO5 NOO9 NO8O RITZZS'OOXZ'OOXO 6063-T6-E/P-All Rigid Connect Yes 0.00 5200 488 000 0.0 Beam  Normal
Nodes
Name X Y Z Support Mass Scissor Used By
in in in Ib

N0O1 52.00 0.00 0.00 Fixed 0.00 No COL001

N002 52.00 41.06 0.00 Free 0.00 No COL001,BmX001,BmX004
N0O3 100.88 0.00 0.00 Fixed 0.00 No COL002

N004 100.88 41.06 0.00 Free 0.00 No COL002,BmX001,H001

NOOS 133.27 0.00 37.93 Fixed 0.00 No COL003

NO06 133.27 41.06 37.93 Free 0.00 No COL003,H001,H002

N0O7 52.00 2.56 0.00 Free 0.00 No BmMX003,BmX002

NO08 100.88 2.56 0.00 Free 0.00 No BmX003,H003

N009 133.27 2.56 37.93 Free 0.00 No H003,H005

NO10 56.07 41.06 0.00 Free 0.00 No COL004

NO11 60.15 41.06 0.00 Free 0.00 No COL005

NO12 64.22 41.06 0.00 Free 0.00 No COL006

VisualAnalysis 19.00.0003, Advanced
www.iesweb.com
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Nodes (continued)

PI-TECH, INC.
Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap
Friday, March 6, 2020 11:34 AM

‘ Name

NO13
NO14
NO15
NO16
NO17
NO18
NO019
N020
N021
N022
N023
N024
N025
N026
N027
N028
N029
N030
NO031
N032
NO033
NO034
NO035
NO036
NO037
NO038
N039
N040
N041
N042
N043
N044
N045
N046
N047
N048
N049
NO050
NO51
N052

68.29
72.36
76.44
80.51
84.58
88.66
92.73
96.80
56.07
60.15
64.22
68.29
72.36
76.44
80.51
84.58
88.66
92.73
96.80
103.57
106.27
108.97
111.67
114.37
117.07
119.77
122.47
125.17
127.87
130.57
103.57
106.27
108.97
111.67
114.37
117.07
119.77
122.47
125.17
127.87

41.06
41.06
41.06
41.06
41.06
41.06
41.06
41.06
2.56
2.56
2.56
2.56
2.56
2.56
2.56
2.56
2.56
2.56
2.56
41.06
41.06
41.06
41.06
41.06
41.06
41.06
41.06
41.06
41.06
41.06
2.56
2.56
2.56
2.56
2.56
2.56
2.56
2.56
2.56
2.56

VisualAnalysis 19.00.0003, Advanced

www.iesweb.com

o |
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
3.16 Free
6.32 Free
9.48 Free

12.64 Free

15.80 Free

18.96 Free

22.12 Free

25.28 Free

28.44 Free

31.60 Free

34.76 Free

3.16 Free
6.32 Free
9.48 Free

12.64 Free

15.80 Free

18.96 Free

22.12 Free

25.28 Free

28.44 Free

31.60 Free

Support

Mass
Ib

0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No

Scissor

COoL007
COoLoo8
COL009
COL010
CoLo11
COL012
COL013
COL014
COL004
COLO005
COL006
COoL007
COoLoo08
COL009
COL010
CoLo11
COL012
COL013
COL014
COL025
COL024
COL023
COL022
COL021
COL020
COoL019
COL018
CoL017
COLO016
COL015
COL025
COL024
COL023
COL022
COL021
COL020
COoL019
COL018
COoL017
COLO016

Used By

Page 4 of 28



Nodes (continued)

PI-TECH, INC.
Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap
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‘ Name

NO053
NO054
NO55
N056
NO57
NO58
N059
N060
NO061
N062
N063
N064
N065
N066
N067
N068
N069
N070
NO071
N072
NO073
NO74
NO75
NO076
NO77
NO078
NO079
N080
NO081
N082
NO083
NO084
NO085
N086
N087
NO088
NO089
N090
N091
N092

X
In

130.57
0.00
0.00
0.00
4.33
8.67
13.00
17.33
21.67
26.00
30.33
34.67
39.00
43.33
47.67
4.33
8.67
13.00
17.33
21.67
26.00
30.33
34.67
39.00
43.33
47.67
167.04
167.04
167.04
136.08
138.89
141.71
144.52
147.34
150.15
152.97
155.78
158.59
161.41
164.22

2.56
41.06
0.00
2.56
41.06
41.06
41.06
41.06
41.06
41.06
41.06
41.06
41.06
41.06
41.06
2.56
2.56
2.56
2.56
2.56
2.56
2.56
2.56
2.56
2.56
2.56
41.06
2.56
0.00
41.06
41.06
41.06
41.06
41.06
41.06
41.06
41.06
41.06
41.06
41.06

VisualAnalysis 19.00.0003, Advanced

www.iesweb.com

o |

34.76 Free
0.00 Free
0.00 Fixed
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
0.00 Free
77.47 Free
77.47 Free
77.47 Fixed
41.22 Free
44.52 Free
47.81 Free
51.11 Free
54.40 Free
57.70 Free
60.99 Free
64.29 Free
67.58 Free
70.88 Free
74.17 Free

Support

Mass
Ib

0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No

Scissor

Used By

COL015
COL026,BmX004
COL026
BmX002
CoL027
COL028
COL029
COL030
COL031
COL032
COL033
COL034
COL035
COL036
COL037
COoL027
COL028
COL029
COL030
COL031
COL032
COL033
COL034
COL035
COL036
COL037
COL038,H002
HO005
COL038
COL039
COL040
COL041
COL042
COL043
COL044
COL045
COL046
COL047
COL048
COL049
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PI-TECH, INC.

Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap
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Nodes (continued)

‘ Name X ‘ Y ‘ Z ‘ Support ‘ Mass ‘ Scissor Used By
in in in Ib
N093 136.08 2.56 41.22 Free 0.00 No COL039
N094 138.89 2.56 44.52 Free 0.00 No COL040
NO095 141.71 2.56 47.81 Free 0.00 No COL041
N096 144.52 2.56 51.11 Free 0.00 No COL042
N097 147.34 2.56 54.40 Free 0.00 No COL043
N098 150.15 2.56 57.70 Free 0.00 No COL044
N099 152.97 2.56 60.99 Free 0.00 No COL045
N100 155.78 2.56 64.29 Free 0.00 No COL046
N101 158.59 2.56 67.58 Free 0.00 No COL047
N102 161.41 2.56 70.88 Free 0.00 No COL048
N103 164.22 2.56 74.17 Free 0.00 No COL049

Statics Check Information

Result Case Name ‘ Status | Balance DX ‘ Balance DY ‘ Balance DZ ‘ Balance RX ‘ Balance RY ‘ Balance RZ ‘
Ib Ib Ib Ib-in Ib-in Ib-in

.6D+.6W OK 0.00 0.00 0.00 0.00 0.00 0.00
.9D+W OK 0.00 0.00 0.00 0.00 0.00 0.00
1.2D+1.6L+.5Lr OK 0.00 0.00 0.00 -15.09 30.06 -0.87
1.2D+1.6L+.5Lr(#1) OK 0.00 0.00 0.00 -23.86 54.19 -0.80
1.2D+1.6L+.5Lr(#2) oK 0.00 0.00 0.00 -7.15 8.71 -0.77
1.2D+1.6Lr+.5W OK 0.00 0.00 0.00 0.01 0.00 0.00
1.2D+1.6Lr+L OK 0.00 0.00 0.00 -4.68 2.93 -0.27
1.2D+1.6Lr+L(#1) OK 0.00 0.00 0.00 -7.48 5.28 -0.25
1.2D+1.6Lr+L(#2) OK 0.00 0.00 0.00 -2.21 0.85 -0.24
1.4D+1.6H OK 0.00 0.00 0.00 0.01 0.00 0.01
D OK 0.00 0.00 0.00 0.00 0.00 0.00
D+.75(L+Lr) OK 0.00 0.00 0.00 -5.87 6.60 -0.34
D+.75(L+Lr)(#1) OK 0.00 0.00 0.00 -9.34 11.90 -0.31
D+.75(L+Lr)(#2) OK 0.00 0.00 0.00 -2.78 1.91 -0.30
D+0.75(L+W) OK 0.00 0.00 0.00 -5.87 6.60 -0.34
D+0.75(L+W)(#1) OK 0.00 0.00 0.00 -9.34 11.90 -0.31
D+0.75(L+W)(#2) OK 0.00 0.00 0.00 -2.78 1.91 -0.30
D+H+F OK 0.00 0.00 0.00 0.00 0.00 0.00
D+L oK 0.00 0.00 0.00 -7.84 11.74 -0.45
D+L (1) oK 0.00 0.00 0.00 -7.84 11.74 -0.45
D+L(#1) oK 0.00 0.00 0.00 -12.44 21.16 -0.41
D+L(#1) (1) oK 0.00 0.00 0.00 -12.44 21.16 -0.41
D+L(#2) OK 0.00 0.00 0.00 -3.71 3.40 -0.40
D+L(#2) (1) OK 0.00 0.00 0.00 -3.71 3.40 -0.40
D+S OK 0.00 0.00 0.00 0.00 0.00 0.00
L OK 0.00 0.00 0.00 -0.06 11.76 0.00

VisualAnalysis 19.00.0003, Advanced
www.iesweb.com Page 6 of 28



Statics Check Information (continued)

PI-TECH, INC.
Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap
Friday, March 6, 2020 11:34 AM

Result Case Name Status Balance DX Balance DY Balance DZ Balance RX Balance RY Balance RZ
Ib Ib Ib Ib-in Ib-in Ib-in
Live OK 0.00 0.00 0.00 -0.06 11.76 0.00
Live 1 OK 0.00 0.00 0.00 0.02 1.24 0.00
Live 2 OK 0.00 0.00 0.00 0.00 2.50 0.00
Live(#1) OK 0.00 0.00 0.00 0.05 21.19 0.00
Live(#2) OK 0.00 0.00 0.00 -0.04 3.41 0.00
Member Stresses
Member fa Min fa Max fby Min fby Max fbz Min fbz Max fc comb Min fc comb Max
psi psi psi psi psi psi psi psi
COL002 IS 7216(4) 273899 (24)  2738.99(24)  -1541.62(24) 154162 (24) -4566.38 (24) 3994.84 (24)
COLO16 -3.12(23)  2.27 (23) -663.46 (24) 663.46 (24) -656.19 (24) 656.19 (24) -1268.99 (24) 1263.60 (24)
-18233.21 18233.21
COL026 -16.82 (23) 68.07 (24) (24) (24) -1640.01 (24) 1640.01 (24) -19838.12 (24) 19908.31 (24)
COL034 -1.97 (23) 3.42 (23) -4818.28 (24) 4818.28 (24) -1270.18 (24) 1270.18 (24) -6088.05 (24) 6085.37 (24)
HO01 -80.78 (4) O -5504.14 (24)  5504.14 (24) -3020.34 (24) 3020.34 (24) -8155.93 (24) 8893.03 (24)
H002 -8.14 (4) 36.31 (24) -80.68 (24) 80.68 (24) -477.43 (24) 477.43 (24) -502.67 (24) 542.48 (24)
H005 -17.60 (24) 3.72 (12) -185.00 (24) 185.00 (24) -221.32 (24) 221.32 (24) -414.88 (24) 379.69 (24)
Node Reactions
Node Result Case FX FY FZ MX MY MZ
Ib Ib Ib Ib-in Ib-in Ib-in

NOO1 1.2D+1.6L+.5Lr(#1) -135.31 25.01 395.21 13561.31 1046.99 1130.93
NOO1 Live 2 29.36 1.56 -115.88 -3593.12 -88.47 -258.25
NOO3 1.2D+1.6L+.5Lr(#1) -5.64 388.65 115.63 2065.20 969.77 1162.38
NOO5 1.2D+1.6L+.5Lr(#1) 189.41 -192.84 121.55 52.14 -364.55 -887.74
NO55 1.2D+1.6L+.5Lr(#1) -58.85 -47.73 346.15 13747.84 -1122.18 1236.56
Aluminum_Column_G 1: Results
Aluminum

Material: 6063-T6-E/P-All

Specification: ADM LRFD (2015) Brain

Bridge-Type Structure: False 9 Deflections

Heat Affected?: Not Heat-Affected
Overstrength?: False

Live Load Reduction: None
Disable Checks?: False

Check Level: Each Limit State

Size Constraints
Limit Depth?: False
Limit Width?: False

VisualAnalysis 19.00.0003, Advanced
www.iesweb.com

Lateral Top (+y): Unbraced
Lateral Bottom (-y): Unbraced

Strong (z): Unbraced

Axial
Manual Kz: False
Kz Sidesway?: False
Manual Ky: False
Ky Sidesway?: False

Strong (dy): None
Weak (dz): None

Overrides
Override Cb?: False
Override Ftu?: False
Override Fty?: False
Override Fcy?: False
Override Fsu?: False
Override Ftuw?: False
Override Ftyw?: False
Override Fcyw?: False
Override Fsuw?: False
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Aluminum_Column_G 1: Combined Check

PI-TECH, INC.
Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap

Friday, March 6, 2020 11:34 AM

‘ Member

CoLoo1

COL002

COL003

COL004

COL005

COL006

CoLo07

COL008

COL009

CoLo10

Section

RT2.00x2.00x0.188

RT2.00x2.00x0.188

RT2.00x2.00x0.188

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

‘ Offset Result Case

In

41.06 1.2D+1.6L+.5Lr(#1)

41.06 1.2D+1.6L+.5Lr(#1)

41.06 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

VisualAnalysis 19.00.0003, Advanced
www.iesweb.com

Deman

0.70

0.17

0.05

0.24

0.21

0.18

0.16

0.14

0.12

0.10

Capacity ‘ Code ‘ Unity

Reference Check
1.00 H.1-1 0.70
1.00 H.1-1 0.17
1.00 H.1-1 0.05
1.00 H.1-1 0.24
1.00 H.1-1 0.21
1.00 H.1-1 0.18
1.00 H.1-1 0.16
1.00 H.1-1 0.14
1.00 H.1-1 0.12
1.00 H.1-1 0.10

‘ Details

KLz = 30.9 in, KLy = 35.8 in,
Lb = 41.1 in, Axial = 0.001,
Flexure: Strong = 0.054,
Flexure: Weak = 0.649,

Kz = 0.753, Ky = 0.872,
Cbh=1

KLz = 33 in, KLy = 35.8 in,
Lb = 41.1 in, Axial = 0.017,
Flexure: Strong = 0.056,
Flexure: Weak = 0.099,

Kz = 0.804, Ky = 0.872,
Cbh=1

KLz = 35.8in, KLy = 35.8 in,
Lb = 41.1 in, Axial = 0.006,
Flexure: Strong = 0.042,
Flexure: Weak = 0.002,

Kz = 0.872, Ky = 0.872,
Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5 in, Axial = 0.009,
Flexure: Strong = 0.036,
Flexure: Weak = 0.196,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5 in, Axial = 0.005,
Flexure: Strong = 0.041,
Flexure: Weak = 0.162,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0.002,
Flexure: Strong = 0.044,
Flexure: Weak = 0.134,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0,
Flexure: Strong = 0.047,
Flexure: Weak = 0.109,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0,
Flexure: Strong = 0.048,
Flexure: Weak = 0.087,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0.001,
Flexure: Strong = 0.049,
Flexure: Weak = 0.068,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5 in, Axial = 0.001,
Flexure: Strong = 0.048,
Flexure: Weak = 0.051,
Kz=1,Ky=1,

Cbh=1
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Aluminum_Column_G 1: Combined Check (continued)

PI-TECH, INC.
Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap

Friday, March 6, 2020 11:34 AM

‘ Member

CcoLo11

COL012

COL013

COL014

COLO015

COL016

CoL017

CcoLo18

CcoLo19

COL020

Section

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

‘ Offset Result Case

In

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

VisualAnalysis 19.00.0003, Advanced
www.iesweb.com

Deman

0.08

0.07

0.06

0.05

0.05

0.05

0.05

0.05

0.05

0.05

Capacity ‘ Code ‘ Unity

Reference Check
1.00 H.1-1 0.08
1.00 H.1-1 0.07
1.00 H.1-1 0.06
1.00 H.1-1 0.05
1.00 H.1-1 0.05
1.00 H.1-1 0.05
1.00 H.1-1 0.05
1.00 H.1-1 0.05
1.00 H.1-1 0.05
1.00 H.1-1 0.05

‘ Details

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.045,
Flexure: Weak = 0.036,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5 in, Axial = 0.003,
Flexure: Strong = 0.041,
Flexure: Weak = 0.025,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5 in, Axial = 0.008,
Flexure: Strong = 0.035,
Flexure: Weak = 0.018,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5 in, Axial = 0.007,
Flexure: Strong = 0.029,
Flexure: Weak = 0.016,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5 in, Axial = 0,
Flexure: Strong = 0.026,
Flexure: Weak = 0.019,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0,
Flexure: Strong = 0.024,
Flexure: Weak = 0.023,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0,
Flexure: Strong = 0.024,
Flexure: Weak = 0.025,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0,
Flexure: Strong = 0.024,
Flexure: Weak = 0.026,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.025,
Flexure: Weak = 0.026,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.026,
Flexure: Weak = 0.026,
Kz=1,Ky=1,

Cbh=1
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Aluminum_Column_G 1: Combined Check (continued)

PI-TECH, INC.
Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap

Friday, March 6, 2020 11:34 AM

‘ Member

COoL021

COL022

COL023

COL024

COL025

COL026

CoLo027

COL028

COoL029

COL030

Section

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.188

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

‘ Offset Result Case

In

38.50 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

41.06 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

VisualAnalysis 19.00.0003, Advanced
www.iesweb.com

Deman

0.05

0.05

0.05

0.05

0.03

0.72

0.28

0.26

0.24

0.23

Capacity ‘ Code ‘ Unity

Reference Check
1.00 H.1-1 0.05
1.00 H.1-1 0.05
1.00 H.1-1 0.05
1.00 H.1-1 0.05
1.00 H.1-1 0.03
1.00 H.1-1 0.72
1.00 H.1-1 0.28
1.00 H.1-1 0.26
1.00 H.1-1 0.24
1.00 H.1-1 0.23

‘ Details

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.026,
Flexure: Weak = 0.027,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.028,
Flexure: Weak = 0.025,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.028,
Flexure: Weak = 0.023,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5 in, Axial = 0.003,
Flexure: Strong = 0.025,
Flexure: Weak = 0.02,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5 in, Axial = 0.004,
Flexure: Strong = 0,
Flexure: Weak = 0.029,
Kz=1,Ky=1,

Cb=1

KLz = 32.4 in, KLy = 35.8 in,
Lb = 41.1 in, Axial = 0.002,
Flexure: Strong = 0.059,
Flexure: Weak = 0.658,

Kz = 0.788, Ky = 0.872,
Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0.018,
Flexure: Strong = 0.03,
Flexure: Weak = 0.232,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0.014,
Flexure: Strong = 0.035,
Flexure: Weak = 0.209,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0.005,
Flexure: Strong = 0.04,
Flexure: Weak = 0.194,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.043,
Flexure: Weak = 0.185,
Kz=1,Ky=1,

Cbh=1
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Aluminum_Column_G 1: Combined Check (continued)

PI-TECH, INC.
Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap

Friday, March 6, 2020 11:34 AM

‘ Member

COL031

COL032

COL033

COL034

COL035

COL036

COL037

COLO038

COL039

COL040

Section

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT2.00x2.00x0.125

RT1.00x1.00x0.065

RT1.00x1.00x0.065

‘ Offset Result Case

In

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

VisualAnalysis 19.00.0003, Advanced
www.iesweb.com

Deman

0.23

0.23

0.23

0.23

0.23

0.24

0.25

0.04

0.03

0.03

Capacity ‘ Code ‘ Unity

Reference Check
1.00 H.1-1 0.23
1.00 H.1-1 0.23
1.00 H.1-1 0.23
1.00 H.1-1 0.23
1.00 H.1-1 0.23
1.00 H.1-1 0.24
1.00 H.1-1 0.25
1.00 H.1-1 0.04
1.00 H.1-1 0.03
1.00 H.1-1 0.03

‘ Details

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.046,
Flexure: Weak = 0.18,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.047,
Flexure: Weak = 0.178,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.048,
Flexure: Weak = 0.177,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.047,
Flexure: Weak = 0.179,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5 in, Axial = 0,
Flexure: Strong = 0.045,
Flexure: Weak = 0.184,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0.002,
Flexure: Strong = 0.041,
Flexure: Weak = 0.194,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0.002,
Flexure: Strong = 0.036,
Flexure: Weak = 0.21,
Kz=1,Ky=1,

Cb=1

KLz = 35.8 in, KLy = 35.8 in,
Lb = 41.1 in, Axial = 0,
Flexure: Strong = 0.022,
Flexure: Weak = 0.016,

Kz = 0.872, Ky = 0.872,
Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0.002,
Flexure: Strong = 0.012,
Flexure: Weak = 0.012,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.013,
Flexure: Weak = 0.013,
Kz=1,Ky=1,

Cbh=1
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Aluminum_Column_G 1: Combined Check (continued)

PI-TECH, INC.
Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap

Friday, March 6, 2020 11:34 AM

‘ Member

COL041

COL042

COL043

COL044

COL045

COL046

CoL047

COL048

COL049

Section

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

‘ Offset Result Case

In

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

VisualAnalysis 19.00.0003, Advanced
www.iesweb.com

Deman

0.03

0.03

0.03

0.03

0.03

0.02

0.02

0.02

0.02

Capacity ‘ Code ‘ Unity

Reference Check
1.00 H.1-1 0.03
1.00 H.1-1 0.03
1.00 H.1-1 0.03
1.00 H.1-1 0.03
1.00 H.1-1 0.03
1.00 H.1-1 0.02
1.00 H.1-1 0.02
1.00 H.1-1 0.02
1.00 H.1-1 0.02

‘ Details

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.016,
Flexure: Weak = 0.012,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.016,
Flexure: Weak = 0.013,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.016,
Flexure: Weak = 0.013,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5in, Axial = 0,
Flexure: Strong = 0.015,
Flexure: Weak = 0.013,
Kz=1,Ky=1,

Cbh=1

KLz = 38.5in, KLy = 38.5 in,
Lb = 38.5 in, Axial = 0,
Flexure: Strong = 0.014,
Flexure: Weak = 0.013,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0,
Flexure: Strong = 0.013,
Flexure: Weak = 0.012,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0.002,
Flexure: Strong = 0.012,
Flexure: Weak = 0.011,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0.005,
Flexure: Strong = 0.01,
Flexure: Weak = 0.009,
Kz=1,Ky=1,

Cb=1

KLz = 38.5in, KLy = 38.5in,
Lb = 38.5 in, Axial = 0.007,
Flexure: Strong = 0.009,
Flexure: Weak = 0.008,
Kz=1,Ky=1,

Cbh=1
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Aluminum_Column_G 1: Axial Check

PI-TECH, INC.
Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap

Friday, March 6, 2020 11:34 AM

Membe Section

r

CoL001 §T2.00x2.00x0.18

RT2.00x2.00x0.18

COL002 8

COL003 §T2.00x2.00x0.18

COL004 §T1.00X1.00X0.06

COLOOS §T1.00X1.00X0.06

COL006 §T1.00X1.00X0.06

COL007 F51T1.00X1.00X0.06

RT1.00x1.00x0.06

COL008 5

RT1.00x1.00x0.06

COL009 5

COL010 §T1.00X1.00X0.06

coLoil §T1.00X1.00X0.06

COL012 §T1.00X1.00X0.06

COL013 §T1.00X1.00X0.06

COLO14 §T1.00X1.00X0.06

COLO15 §T2.00X2.00X0.12

Offset Result Case

In

41.06 1.4D+1.6H

38.50 1.2D+1.6L+.5Lr(#1)

38.63 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

VisualAnalysis 19.00.0003, Advanced

www.iesweb.com

Demand
Fx
Ib

37.85

441.31

193.23

16.20

10.05

3.39

0.60

0.69

1.94

2.17

3.86

19.21

42.68

41.10

17.84

Capacity Fx | Code Reference

Ib

23430.90 E.2.1 (weak)

23430.90 E.2.1 (weak)

30600.00 D.2a

1831.52 E.2.1 (strong)

1831.52 E.2.1 (strong)

1831.52 E.2.1 (strong)

1831.52 E.2.1 (strong)

1831.52 E.2.1 (strong)

1831.52 E.2.1 (strong)

1831.52 E.2.1 (strong)

5467.50 D.2a

5467.50 D.2a

5467.50 D.2a

5467.50 D.2a

21105.00 D.2a

Unity Details
Check

KLz = 30.9 in, KLy = 35.8 in,

Fclnelastic = 19143 psi,
0.00 A =48.1,

A =18.2, \2 = 78.4,

Kz = 0.753, Ky = 0.872

KLz = 33 in, KLy = 35.8 in,

Fclnelastic = 19143 psi,
0.02 A =48.1,

A =18.2, A2 = 78.4,

Kz = 0.804, Ky = 0.872

Hy = 1.0 111", Ty = £Z0Uuuvu
0.01 psi,
h —NnaQa

KLz = 38.5 in, KLy = 38.5 in,
0.01 FcElastic = 8375 psi, A = 101,
TN =18.2,\2 = 78.4,
Kz=1,Ky=1
KLz = 38.5in, KLy = 38.5in,
0.01 FcElastic = 8375 psi, A = 101,
TN =18.2,\2 = 78.4,
Kz=1,Ky=1
KLz = 38.5in, KLy = 38.5in,
0.00 FcElastic = 8375 psi, A = 101,
TN =18.2,\2 = 78.4,
Kz=1,Ky=1
KLz = 38.5in, KLy = 38.5in,
FcElastic = 8375 psi, A = 101,
A =18.2, \2 = 78.4,
Kz=1,Ky=1
KLz = 38.5in, KLy = 38.5in,
0.00 FcElastic = 8375 psi, A = 101,
TN =18.2, N2 = 78.4,
Kz=1,Ky=1
KLz = 38.5in, KLy = 38.5in,
0.00 FcElastic = 8375 psi, A = 101,
TN =18.2, N2 = 78.4,
Kz=1,Ky=1
KLz = 38.5in, KLy = 38.5in,
0.00 FcElastic = 8375 psi, A = 101,
TN =18.2, A2 = 78.4,
Kz=1,Ky=1
Ag = 0.243 in~2, Fty = 25000
0.00 psi,
¢ =0.9
Ag = 0.243 in~2, Fty = 25000
0.00 psi,

0.00

¢=0.9

Ag = 0.243 in~2, Fty = 25000
0.01 psi,

¢=0.9

Ag = 0.243 in~2, Fty = 25000
0.01 psi,

¢ =0.9

Ag = 0.938 in~2, Fty = 25000
0.00 psi,
$=0.9
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Aluminum_Column_G 1: Axial Check (continued)

PI-TECH, INC.
Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap

Friday, March 6, 2020 11:34 AM

Membe
r

CoLo16

CoLo17

COL018

CoLo19

COL020

COoL021

COL022

COL023

COL024

COL025

COL026

CoL027

COL028

COL029

Section

RT2.00x2.00x0.12
5

RT2.00x2.00x0.12
5

RT2.00x2.00x0.12
5

RT2.00x2.00x0.12
5

RT2.00x2.00x0.12
5

RT2.00x2.00x0.12
5

RT2.00x2.00x0.12
5

RT2.00x2.00x0.12
5

RT2.00x2.00x0.12
5

RT2.00x2.00x0.12
5

RT2.00x2.00x0.18
8

RT1.00x1.00x0.06
5

RT1.00x1.00x0.06
5

RT1.00x1.00x0.06
5

Offset Result Case

In

38.50 1.4D+1.6H

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.4D+1.6H

38.50 1.4D+1.6H

38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

VisualAnalysis 19.00.0003, Advanced
www.iesweb.com

Demand
Fx
Ib

2.93

3.86

2.57

2.53

2.56

3.93

5.64

9.71

57.88

87.80

92.57

33.59

24.77

9.23

Capacity Fx | Code Reference
Ib

15834.03 E.2.1 (strong)

15834.03 E.2.1 (strong)

15834.03 E.2.1 (strong)

15834.03 E.2.1 (strong)

15834.03 E.2.1 (strong)

15834.03 E.2.1 (strong)

15834.03 E.2.1 (strong)

21105.00 D.2a

21105.00 D.2a

21105.00 D.2a

30600.00 D.2a

1831.52 E.2.1 (strong)

1831.52 E.2.1 (strong)

1831.52 E.2.1 (strong)

Unity
Check

Details

KLz = 38.5in, KLy = 38.5in,

Fclnelastic = 18756 psi,
0.00 A = 50.2,

A =18.2, \2 = 78.4,

Kz=1,Ky=1

KLz = 38.5in, KLy = 38.5in,

Fclnelastic = 18756 psi,
0.00 A =50.2,

A =18.2, \2 = 78.4,

Kz=1,Ky=1

KLz = 38.5in, KLy = 38.5in,

Fclnelastic = 18756 psi,
0.00 A = 50.2,

A =18.2, \2 = 78.4,

Kz=1,Ky=1

KLz = 38.5in, KLy = 38.5in,

Fclnelastic = 18756 psi,
0.00 A =50.2,

A =18.2, \2 = 78.4,

Kz=1,Ky=1

KLz = 38.5in, KLy = 38.5in,

Fclnelastic = 18756 psi,
0.00 A = 50.2,

A =18.2, \2 = 78.4,

Kz=1,Ky=1

KLz = 38.5in, KLy = 38.5in,

Fclnelastic = 18756 psi,
0.00 A =50.2,

A =18.2, \2 = 78.4,

Kz=1,Ky=1

KLz = 38.5in, KLy = 38.5in,

Fclnelastic = 18756 psi,
0.00 A = 50.2,

A =18.2, \2 = 78.4,

Kz=1,Ky=1

Ag = 0.938 in~2, Fty = 25000
0.00 psi,

¢ =0.9

Ag = 0.938 in~2, Fty = 25000
0.00 psi,
$=0.9
Ag = 0.938 in~2, Fty = 25000
0.00 psi,
$=0.9
AY = L1.00 lII""£, Ty = £ZJUUU
0.00 psi,
h=nQ
KLz = 38.5in, KLy = 38.5in,
0.02 FcElastic = 8375 psi, A = 101,
TN =18.2, N2 = 78.4,
Kz=1,Ky=1
KLz = 38.5in, KLy = 38.5in,
0.01 FcElastic = 8375 psi, A = 101,
TN =18.2,\2 =78.4,
Kz=1,Ky=1
KLz = 38.5in, KLy = 38.5in,
0.01 FcElastic = 8375 psi, A = 101,
TN =18.2,\2 = 78.4,
Kz=1,Ky=1
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Aluminum_Column_G 1: Axial Check (continued)

PI-TECH, INC.
Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap

Friday, March 6, 2020 11:34 AM

Membe
r

Section

RT1.00x1.00x0.06

COL030 5

CoLO031 §T1.00X1.00X0.06

RT1.00x1.00x0.06

COL032 5

RT1.00x1.00x0.06

COL033 5

COL034 §T1.00X1.00X0.06

COLO35 §T1.00X1.00X0.06

COLO36 §T1.00X1.00X0.06

COL037 §T1.00X1.00X0.06

CoLO038 ;{TZ.OOXZ.OOXO.IZ

COL039 §T1.00X1.00X0.06

COL040 §T1.00X1.00X0.06

CoL041 F51T1.00X1.00X0.06

RT1.00x1.00x0.06

COL042 5

RT1.00x1.00x0.06

COL043 5

COL044 §T1.00X1.00X0.06

COL045 §T1.00X1.00X0.06

Offset Result Case

In

0.00 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

0.00 1.4D+1.6H

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.4D+1.6H

38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
41.06 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

0.00 1.4D+1.6H

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.4D+1.6H

0.00 1.4D+1.6H

VisualAnalysis 19.00.0003, Advanced

www.iesweb.com

Demand
Fx
Ib

1.20

0.70

0.48

3.70

9.76

14.14

30.49

10.75

0.61

0.85

0.59

0.56

Capacity Fx | Code Reference
Ib

1831.52 E.2.1 (strong)

5467.50 D.2a

1831.52 E.2.1 (strong)

1831.52 E.2.1 (strong)

1831.52 E.2.1 (strong)

5467.50 D.2a

5467.50 D.2a

5467.50 D.2a

21105.00 D.2a

5467.50 D.2a

5467.50 D.2a

1831.52 E.2.1 (strong)

1831.52 E.2.1 (strong)

1831.52 E.2.1 (strong)

1831.52 E.2.1 (strong)

1831.52 E.2.1 (strong)

Unity Details
Check
KLz = 38.5in, KLy = 38.5 in,
0.00 FcElastic = 8375 psi, A = 101,

TN =18.2, N2 = 78.4,
Kz=1,Ky=1
Ag = 0.243 in~2, Fty = 25000
0.00 psi,
$=0.9
KLz = 38.5in, KLy = 38.5in,
0.00 FcElastic = 8375 psi, A = 101,
TN =18.2, N2 = 78.4,
Kz=1,Ky=1
KLz = 38.5in, KLy = 38.5in,
FcElastic = 8375 psi, A = 101,
A =18.2, \2 = 78.4,
Kz=1,Ky=1
KLz = 38.5 in, KLy = 38.5 in,
0.00 FcElastic = 8375 psi, A = 101,
TN =18.2, A2 = 784,
Kz=1,Ky=1
Ag = 0.243 in~2, Fty = 25000
0.00 psi,
$=0.9
Ag = 0.243 in~2, Fty = 25000
0.00 psi,

0.00

¢=0.9

Ag = 0.243 in~2, Fty = 25000
0.00 psi,

¢=0.9

Ag = 0.938 in"2, Fty = 25000
0.00 psi,

¢ =0.9

Ag = 0.243 in~2, Fty = 25000
0.00 psi,
$=0.9
Ag = 0.243 in~2, Fty = 25000
0.00 psi,
$=0.9
KLz = 38.5in, KLy = 38.5 in,
0.00 FcElastic = 8375 psi, A = 101,
TN =18.2,\2 = 78.4,
Kz=1,Ky=1
KLz = 38.5in, KLy = 38.5in,
0.00 FcElastic = 8375 psi, A = 101,
TN =18.2, N2 = 78.4,
Kz=1,Ky=1
KLz = 38.5in, KLy = 38.5in,
0.00 FcElastic = 8375 psi, A = 101,
TN =18.2, N2 = 78.4,
Kz=1,Ky=1
KLz = 38.5in, KLy = 38.5in,
0.00 FcElastic = 8375 psi, A = 101,
TN =18.2, N2 = 78.4,
Kz=1,Ky=1
KLz = 38.5 in, KLy = 38.5 in,
0.00 FcElastic = 8375 psi, A = 101,
TN =18.2,\2 = 78.4,
Kz=1,Ky=1
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Aluminum_Column_G 1: Axial Check (continued)

PI-TECH, INC.
Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap

Friday, March 6, 2020 11:34 AM

Membe Section Offset Result Case Demand | Capacity Fx | Code Reference Unity Details
r in Fx Ib Check
Ib
KLz = 38.5 in, KLy = 38.5 in,
RT1.00x1.00x0.06 FcElastic = 8375 psi, A = 101,
coLo46 0.00 1.4D+1.6H 0.57 1831.52 E.2.1 (strong) 0.00 F S T
Kz=1,Ky=1
KLz = 38.5 in, KLy = 38.5 in,
RT1.00x1.00x0.06 FcElastic = 8375 psi, A = 101,
coLo47 0.00 1.2D+1.6L+.5Lr(#1) 3.46 1831.52 E.2.1 (strong) 0.00 S e
Kz=1,Ky=1
KLz = 38.5 in, KLy = 38.5 in,
RT1.00x1.00x0.06 FcElastic = 8375 psi, A = 101,
coLoss 0.00 1.2D+1.6L+.5Lr(#1) 9.59 1831.52 E.2.1 (strong) 0.0 S T e
Kz=1,Ky=1
KLz = 38.5 in, KLy = 38.5 in,
RT1.00x1.00x0.06 FcElastic = 8375 psi, A = 101,
coo49 0.00 1.2D+1.6L+.5Lr(#1) 13.39 1831.52 E.2.1 (strong) 001 T
Kz=1,Ky=1
Aluminum_Column_G 1: Strong Flexure Check
Membe Section Offset Result Case Demand | Capacity Mz | Code Reference Unity Details
r in Mz Ib-in Check
Ib-in
COL001 STZ'OOXZ'OOXMS 38.50 1.2D+1.6L+.5Lr(#1) 123236 20907.00 F.2 (plastic) 0.06 ;bi p gl'clbiz f =0.929in”3,
COL002 §T2'°°X2'°°X°'18 41.06 1.2D+1.6L+.5Lr(#1) 1162.38  20907.00 F.2 (plastic) 0.06 ;bi p gl'clbi”:' % =0.929in73,
COL003 ETZ'OOXZ'OOXOJS 41.06 1.2D+1.6L+.5Lr(#1) 887.74  20907.00 F.2 (plastic) 0.04 ;bi p gl'clb"l f =0.929in"3,
COL004 ETI'OOXI'OOXO'% 0.00 1.2D+1.6L+.5Lr(#1) -68.94 1921.50 F.2 (plastic) 0.04 ;bz p gsgbiz f = 0.085in"3,
COL005 ETLOOXLOOXO'OG 0.00 1.2D+1.6L+.5Lr(#1) -78.60 1921.50 F.2 (plastic) 0.04 ;bi p 38'C5bi”=' % = 0.085in"3,
COL006 ETLOOXLOOXO'OG 0.00 1.2D+1.6L+.5Lr(#1) -85.59 1921.50 F.2 (plastic) 0.04 "I;bi p 38'c5b"1 2= 0.085 i3,
COL007 ETI'OOXI'OOXO'% 0.00 1.2D+1.6L+.5Lr(#1) -90.35 1921.50 F.2 (plastic) 0.05 ;bz p gsgbiz f =0.085in"3,
COL008 ETLOOXLOOXO'OG 38.50 1.2D+1.6L+.5Lr(#1) 93.09 1921.50 F.2 (plastic) 0.05 ;bi p gsgbiz f = 0.085in"3,
cotoog RTHOOL000.08 1 38 50 1 ap41 61+ 5Lr(#1) 93.61 1921.50 F.2 (plastic) 0.05 ;bi a3 N 2= 008503,
COL010 ETI'OOXI'OOXO'% 0.00 1.2D+1.6L+.5Lr(#1) -91.75 1921.50 F.2 (plastic) 0.05 ;bz o gsgbiz f =0.085in"3,
coLo11 ETLOOXLOOXO'OG 0.00 1.2D+1.6L+.5Lr(#1) -87.56 1921.50 F.2 (plastic) 0.05 ;bi p gsgbiz f = 0.085in"3,
COL012 ETLOOXLOOXO'OG 0.00 1.2D+1.6L+.5Lr(#1) -80.54 1921.50 F.2 (plastic) 0.04 ;bi p gs.gbirl 2= 0.085 i3,
COL013 ETLOOXLOOXO'OG 0.00 1.2D+1.6L+.5Lr(#1) -69.61 1921.50 F.2 (plastic) 0.04 ;bz p SSgbi”:' % = 0.085in”3,
—_ i -_ inA\
COL014 ETLOOXLOOXO'OG 38.50 1.2D+1.6L+.5Lr(#1) 55.30 1921.50 F.2 (plastic) 0.03 ;bi p Ssgb'”; f = 0.085in"3,
—_ i p— nA
cotogs R1#0000012 1 38,50 1 ap41 6L+ SLr(#1) 37973 1485450 F.2 (plastic) 0.03 ;bi a3 2= 06603,
— i - inA\
COL016 ETZ'OOXZ'OOXO'H 38.50 1.2D+1.6L+.5Lr(#1) 36222 14854.50 F.2 (plastic) 0.02 ;bz p SSgb'”:' % =0.66in"3,
—_ i -_ in\
COL017 ETZ'OOXZ'OOXO'H 38.50 1.2D+1.6L+.5Lr(#1) 35860  14854.50 F.2 (plastic) 0.02 ;bi p 38'c5b'”=' f =0.66in"3,

VisualAnalysis 19.00.0003, Advanced

www.iesweb.com
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Aluminum_Column_G 1: Strong Flexure Check (continued)

PI-TECH, INC.
Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap

Friday, March 6, 2020 11:34 AM

Membe Section

r

coLo18 §T2.00X2.00X0.12

RT2.00x2.00x0.12
5

COL020 §T2.00X2.00x0.12

CoL021 ;{TZ.OOXZ.OOXO. 12

COL022 ETZ.OOXZ.OOXO.IZ

COL023 §T2.00X2.00x0.12

COL024 ;{TZ.OOXZ.OOXO. 12

COL025 ;{TZ.OOXZ.OOXO. 12

COL026 F8{T2.OOX2.OOXO.18

CoL027 §T1.00x1.00X0.06

COL028 ET1.00X1.00X0.06

COL029 g{Tl.OOXl.OOX0.0G

RT1.00x1.00x0.06
5

CoL031 §T1.00X1.00X0.06

COL032 ;{Tl.OOXl.OOX0.0G

RT1.00x1.00x0.06
5

COL034 §T1.00X1.00X0.06

COLO35 ;{Tl.OOXl.OOX0.0G

RT1.00x1.00x0.06
5

COL037 ETl.OOXl.OOX0.0G

CoLO38 §T2.00X2.00X0.12

RT1.00x1.00x0.06
5

COLO040 §T1.00X1.00x0.06

CoL041 ;{TI.OOXI.OOX0.0G

COL042 ET1.00X1.00X0.06

COLO043 §T1.00X1.00x0.06

COL044 ;{TI.OOXI.OOX0.0G

CcoLo19

COL030

COL033

COL036

COL039

Offset Result Case

In

38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
41.06 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)

0.00 1.2D+1.6L+.5Lr(#1)

VisualAnalysis 19.00.0003, Advanced

www.iesweb.com

Demand | Capacity Mz

Mz
Ib-in

-361.76

-367.85

381.96

396.95

410.44

414.05

377.02

196.83

1236.56

-57.45

68.34

77.01

83.60

88.30

-91.12

91.85

90.44

86.60

79.98

-70.01

325.90

29.54

30.84

31.24

30.85

29.86

28.41

Ib-in

14854.50 F.2 (plastic)
14854.50 F.2 (plastic)
14854.50 F.2 (plastic)
14854.50 F.2 (plastic)
14854.50 F.2 (plastic)
14854.50 F.2 (plastic)
14854.50 F.2 (plastic)
14854.50 F.2 (plastic)
20907.00 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
14854.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)

1921.50 F.2 (plastic)

Code Reference

Unity Details
Check

Lbz = 38.5in, Z = 0.66 i3,
0.02 " 0.9, cb=1

Lbz = 38.5in, Z = 0.66 in"3,
0.02 " 99, b= 1

Lbz = 38.5 in, Z = 0.66 in~3,
0.03 4~ 09, cb=1
Lbz = 38.5in, Z = 0.66 i3,
¢=09Cb=1
Lbz = 38.5 in, Z = 0.66 in~3,
¢ =09 Cb=1

Lbz = 38.5in, Z = 0.66 in~3,
0.03 4= 0.9,cb=1
Lbz = 38.5 in, Z = 0.66 i3,
¢=09Cb=1
Lbz = 38.5in, Z = 0.66 in~3,
¢ =09 Cb=1

Lbz = 41.1 in, Z = 0.929 in"3,
0.06 4"_ 0.9, cb=1
Lbz = 38.5 in, Z = 0.085 in~3,
¢ =09 Cb=1
Lbz = 38.5in, Z = 0.085 in"3,
¢ =09 Cb=1

Lbz = 38.5in, Z = 0.085 in"3,
0.04 4 — 0.9, Cb =1
Lbz = 38.5 in, Z = 0.085 in~3,
=09 Cb=1

Lbz = 38.5in, Z = 0.085 in"3,
0.05 4~ 0.9, Cb=1

Lbz = 38.5 in, Z = 0.085 in~3,
0.05 4_0.9,cb=1

Lbz = 38.5 in, Z = 0.085 in~3,
0.05 4" 0.9, Cb =1

Lbz = 38.5in, Z = 0.085 in"3,
0.05 4= 0.9,Cb=1

Lbz = 38.5 in, Z = 0.085 in~3,
0.05 44— 0.9,cb=1

Lbz = 38.5 in, Z = 0.085 in~3,
0.04 4_ 0.9, Cb =1

Lbz = 38.5in, Z = 0.085 in"3,
0.04 4= 0.9, Cb = 1

Lbz = 41.1 in, Z = 0.66 in~3,
0.02 " 0.9, cb=1
Lbz = 38.5 in, Z = 0.085 in~3,
0 =09 Cb=1

Lbz = 38.5in, Z = 0.085 in"3,
0.02 4= 0.9,cb=1
Lbz = 38.5 in, Z = 0.085 in~3,
¢ =09 Cb=1
Lbz = 38.5in, Z = 0.085 in"3,
¢ =09 Cb=1

Lbz = 38.5in, Z = 0.085 in"3,
0.02 4"~ 09, cb=1
Lbz = 38.5 in, Z = 0.085 in~3,
¢=09Cb=1

0.03

0.03

0.03

0.01

0.03

0.04

0.04

0.02

0.02

0.02

0.01
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PI-TECH, INC.

Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap
Friday, March 6, 2020 11:34 AM

Aluminum_Column_G 1: Strong Flexure Check (continued)

Membe Section Offset Result Case Demand | Capacity Mz | Code Reference Unity Details

r in Mz Ib-in Check

Ib-in

COL045 ETLOOXLOOXO'OG 0.00 1.2D+1.6L+.5Lr(#1) 26.60 1921.50 F.2 (plastic) 0.01 ;bi Z.S,stsbi”; f = 0.085in"3,
COL046 ETLOOXLOOXO'OG 0.00 1.2D+1.6L+.5Lr(#1) 24.50 1921.50 F.2 (plastic) 0.01 ;bi Z.g?gbiz f =0.085in"3,
COL047 ETLOOXLOOXO'OG 0.00 1.2D+1.6L+.5Lr(#1) 22.18 1921.50 F.2 (plastic) 0.01 ;bz z.g?gbi”:' % = 0.085in73,
COL048 ETLOOXLOOXO'OG 0.00 1.2D+1.6L+.5Lr(#1) 19.76 1921.50 F.2 (plastic) 0.01 ;bi E.g?'gbiz f = 0.085in"3,
COL049 ETI'OOXI'OOXO'% 0.00 1.2D+1.6L+.5Lr(#1) 17.55 1921.50 F.2 (plastic) 0.01 ;bi E,S?‘csbi”; f =0.085in73,
Aluminum_Column_G 1: Weak Flexure Check
Membe Section Offset Result Case Demand | Capacity My | Code Reference Unity Details

r in My Ib-in Check

Ib-in

COL001 ETZ'OOXZ'OOXOJS 41.06 1.2D+1.6L+.5Lr(#1)  -13561.31  20907.00 F.2 (plastic) 0.65 ;b’z’ g_;”'l in, Z = 0.929in"3,
COL002 §T2'°0X2'°0X°'18 41.06 1.2D+1.6L+.5Lr(#1)  -2065.20  20907.00 F.2 (plastic) 0.10 ;bl' 3_31'1 in, Z'=0.929in"3,
COL003 §T2'°°X2'°°X°'18 0.00 1.2D+1.6L+.5Lr(#1) 368.17  20907.00 F.2 (plastic) 0.02 ;bz 3.31.1 in, Z'=0.929in"3,
COL004 ETLOOXLOOXO'OG 38.50 1.2D+1.6L+.5Lr(#1) -376.69 1921.50 F.2 (plastic) 0.20 ;b’z’ 3_938'5 in, Z = 0.085in"3,
COL005 §T1'°0X1'°0X°'°6 38.50 1.2D+1.6L+.5Lr(#1) -312.20 1921.50 F.2 (plastic) 0.16 ;bl' 3_938'5 in, Z = 0.085in"3,
COL006 ?TLOOXLOOXO'OS 38.50 1.2D+1.6L+.5Lr(#1) -256.98 1921.50 F.2 (plastic) 0.13 ;bz 3.938'5 in, Z = 0.085in"3,
COL007 ETLOOXLOOXO'OG 38.50 1.2D+1.6L+.5Lr(#1) -209.03 1921.50 F.2 (plastic) 0.11 ;b’z’ 3_58'5 in, Z = 0.085in"3,
COL008 ?TLOOXLOOXO'% 38.50 1.2D+1.6L+.5Lr(#1) -166.91 1921.50 F.2 (plastic) 0.09 ;bz 3_938'5 in, Z = 0.085in"3,
COL009 ?TLOOXLOOXO'OS 38.50 1.2D+1.6L+.5Lr(#1) -129.74 1921.50 F.2 (plastic) 0.07 ;bz 3.938'5 in, Z = 0.085in"3,
COL010 ETLOOXLOOXO'OG 38.50 1.2D+1.6L+.5Lr(#1) -97.20 1921.50 F.2 (plastic) 0.05 ;b’z’ 3_58'5 in, Z = 0.085in"3,
cotoy RTLOOXLOOXO.06 3650 1 ap+1 6L+.5Lr(#1) -69.60 1921.50 F.2 (plastic) 0.04 ;bz o o8I, 2= 008503,
CoLo12 ETLOOXLOOXO'OS 38.50 1.2D+1.6L+.5Lr(#1) -47.96 1921.50 F.2 (plastic) 0.02 ;bz 3_38'5 in, Z = 0.085in"3,
CoL013 §T1'°0X1'°0X°'°6 38.50 1.2D+1.6L+.50Lr -34.69 1921.50 F.2 (plastic) 0.02 ;bl' ;_938'5 in, Z = 0.085in"3,
coLo RTLOOXLOOO.06 35 50 4 op41 6L+.5r -31.09 1921.50 F.2 (plastic) 0.02 ;bz o o8I, 2=0.0850n"3,
CoL015 ETZ'OOXZ'OOXO'H 0.00 1.2D+1.6L+.5Lr(#1) 33490  14854.50 F.2 (plastic) 0.02 ;bz 3_938'5 in, Z = 0.66n"3,
COL016 ETZ'OOXZ'OOXO'H 0.00 1.2D+1.6L+.5Lr(#1) 366.23  14854.50 F.2 (plastic) 0.02 ;bl' ;_938'5 in, Z = 0.66 in"3,
COL017 ?TZ'OOXZ'OOXO'H 0.00 1.2D+1.6L+.5Lr(#1) 38133 14854.50 F.2 (plastic) 0.03 ;bl 3.938'5 in, Z = 0.66 n"3,
COL018 ETZ'OOXZ'OOXO'H 0.00 1.2D+1.6L+.5Lr(#1) 389.09  14854.50 F.2 (plastic) 0.03 ;bz 3_5’8'5 in, Z = 0.66In"3,
colorg RT2:00x2.00x0.12 44 4 5p41 61+.50r(#1) 30254 14854.50 F.2 (plastic) 0.03 LPY = 38.51n, Z = 0.66 in"3,

5
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Aluminum_Column_G 1: Weak Flexure Check (continued)

PI-TECH, INC.
Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap
Friday, March 6, 2020 11:34 AM

Membe Section

r

COL020 §T2.00X2.00X0.12

RT2.00x2.00x0.12
5

COL022 §T2.00X2.00X0.12

COL023 F51T2.00X2.00X0.12

COL024 §T2.00X2.00X0.12

COLO25 §T2.00X2.00X0.12

COL026 §T2.00x2.00x0.18

COL027 §T1.00X1.00X0.06

CoL028 §T1.00X1.00X0.06

COL029 §T1.00X1.00X0.06

COL030 §T1.00X1.00X0.06

CoLO031 §T1.00X1.00X0.06

RT1.00x1.00x0.06
5

COL033 §T1.00X1.00X0.06

COL034 §T1.00X1.00X0.06

RT1.00x1.00x0.06
5

COL036 §T1.00X1.00X0.06

COL037 §T1.00X1.00X0.06

RT2.00x2.00x0.12
5

COL039 §T1.00X1.00X0.06

COL040 §T1.00X1.00X0.06

RT1.00x1.00x0.06
5

COL042 §T1.00X1.00X0.06

COL043 F51T1.00X1.00X0.06

COL044 §T1.00X1.00X0.06

COLO45 §T1.00X1.00X0.06

COL046 F51T1.00X1.00X0.06

COoL021

COL032

COL035

COLO038

COL041

Offset Result Case
in

38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
41.06 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
0.00 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

VisualAnalysis 19.00.0003, Advanced

www.iesweb.com

Demand | Capacity My | Code Reference

My
Ib-in

-397.86
-399.50
-396.63
-388.43
-382.39
-426.20

-13747.84
-445.17
-401.01
-372.27
-354.93
-345.58
-341.24
-339.94
-343.06
-352.98
-372.37
-404.44
-237.19

22.45
25.70
27.70
28.74
28.98
28.52
27.48

25.93

Ib-in

14854.50 F.2 (plastic)
14854.50 F.2 (plastic)
14854.50 F.2 (plastic)
14854.50 F.2 (plastic)
14854.50 F.2 (plastic)
14854.50 F.2 (plastic)
20907.00 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
14854.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)
1921.50 F.2 (plastic)

1921.50 F.2 (plastic)

Unity
Check

0.03 52 0.9

0.03 % g

0.03 42 0.9

003 57 0

0.03 % g

0.03 52 03

066 5”2 0

0.23 g

021 & 0

019 57 0

018 & 03

018 4~ 0.9

018 & 03

018 &2 03

018 & g

018 & 03

019 ) 03

021 Y o

0.02 2 g

0.0t Y 03

001 & 0

0.0t Y o3

001 & 03

002 5 05

0.0t Y o3

001 & 03

001 57 0

Details

03 Lby = 38.5in, Z = 0.66 in"3,

Lby = 38.5in, Z = 0.66 in"3,

03 Lby = 38.5in, Z = 0.66 in"3,

Lby = 38.5in, Z = 0.66 in"3,

Lby = 38.5in, Z = 0.66 in"3,

Lby = 38.5in, Z = 0.66 in"3,

g Lby = 41.1in, Z = 0.929in"3,
Lby = 38.5in, Z = 0.085 in"3,
1 Lby = 38.5in, Z = 0.085 in"3,
9 Lby = 38.5in, Z = 0.085 in"3,
Lby = 38.5in, Z = 0.085 in"3,
18 Lby = 38.5in, Z = 0.085 in"3,
Lby = 38.5in, Z = 0.085 in"3,
Lby = 38.5in, Z = 0.085 in"3,
Lby = 38.5in, Z = 0.085 in"3,
Lby = 38.5in, Z = 0.085 in"3,
Lby = 38.5in, Z = 0.085 in"3,
Lby = 38.5in, Z = 0.085 in"3,
Lby = 41.1in, Z = 0.66 in"3,

Lby = 38.5in, Z = 0.085 in"3,
Lby = 38.5in, Z = 0.085 in"3,
Lby = 38.5in, Z = 0.085 in"3,
Lby = 38.5in, Z = 0.085 in"3,
Lby = 38.5in, Z = 0.085 in"3,
Lby = 38.5in, Z = 0.085 in"3,
Lby = 38.5in, Z = 0.085 in"3,

Lby = 38.5 in, Z = 0.085 in"3,
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PI-TECH, INC.

Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap
Friday, March 6, 2020 11:34 AM

Aluminum_Column_G 1: Weak Flexure Check (continued)

Membe Section Offset Result Case Demand | Capacity My | Code Reference Unity Details
r in My Ib-in Check
Ib-in
_ H . inA\
COL047 §T1'°0X1'°0X°'°6 38.50 1.2D+1.6L+.5Lr(#1) 23.96 1921.50 F.2 (plastic) 0.01 ;bl' N 938'5 in, Z = 0.085in"3,
- 1 p— Ha YA
cotoag R1HOOL00008 35,50 1 ap41 6L+ 5Lr(#1) 21.51 1921.50 F.2 (plastic) 0.01 ;bz 5 o8I, 2= 008503,
—_ H - inA\
coLoag RTL00x1.00x0.06 3 56 4 5piq 61 +.50r(#1) 18.33 1921.50 F.2 (plastic) 0.01 ;b’z’ N 938'5 in, Z = 0.085in"3,
Aluminum_Column_G 1: Weak Shear Check
Member Section Offset Result Case Demand | Capacity Vz Code Unity Details
in Vz Ib Reference Check
Ib
RV = U.70Z 11" ‘L, rs = 10vuu
COLO01 RT2.00x2.00x0.188  41.06 1.2D+1.6L+.5Lr(#1) 39521 10152.00 G.2-1 0.04 psi,
I'!\\V_ZnU?I/:DL £, rs = 10UUv
COL002 RT2.00x2.00x0.188  41.06 1.2D+1.6L+.5Lr(#1) 11563 10152.00 G.2-1 0.01 psi,
h — N 78
COL004 RT1.00x1.00x0.065  38.50 1.2D+1.6L+5Lr(#1) -10.53 1755.00 G.2-1 0.01 $V==0°7';3 "2, Fs = 18000 psi,
COL005 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) -8.52 1755.00 G.2-1 0.00 $V==007'é3 in~2, Fs = 18000 psi,
— inA\ - 1
COL006 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) -6.81 1755.00 G.2-1 0.00 $V=‘0°7'é3 "2, Fs = 18000 psi,
COL007 RT1.00x1.00x0.065  38.50 1.2D+1.6L+5Lr(#1) 5,32 1755.00 G.2-1 0.00 $V==0°7';3 in*2, Fs = 18000 psi,
COL016 RT2.00x2.00x0.125  38.50 1.2D+1.6L+.5Lr(#1) -18.26 6750.00 G.2-1 0.00 $V==007'g "2, Fs = 18000 psi,
COLO17 RT2.00x2.00x0.125  38.50 1.2D+1.6L+.5Lr(#1) -19.40 6750.00 G.2-1 0.00 $V==0°7'§ "2, Fs = 18000 psi,
COLO18 RT2.00x2.00x0.125  38.50 1.2D+1.6L+5Lr(#1) -20.03 6750.00 G.2-1 0.00 2":007'3 in"2, Fs = 18000 psi,
COL019 RT2.00x2.00x0.125  38.50 1.2D+1.6L+.5Lr(#1) -20.39 6750.00 G.2-1 0.00 $V==007'§ 2, Fs = 18000 psi,
COL020 RT2.00x2.00x0.125  38.50 1.2D+1.6L+.5Lr(#1) -20.50 6750.00 G.2-1 0.00 $V==0°7'§ "2, Fs = 18000 psi,
COL021 RT2.00x2.00x0.125  38.50 1.2D+1.6L+5Lr(#1) -20.35 6750.00 G.2-1 0.00 2":007'3 in"2, Fs = 18000 psi,
COL024 RT2.00x2.00x0.125  38.50 1.2D+1.6L+.5Lr(#1) -17.58 6750.00 G.2-1 0.00 $V==007'§ "2, Fs = 18000 psi,
— inA — T
COLO25 RT2.00x2.00x0.125  38.50 1.2D+1.6L+.5Lr(#1) -16.85 6750.00 G.2-1 0.00 $V=‘0°7'§ 2, Fs = 18000 psi,
RV — ;J./:)L nr ‘L, rs = 10vuuv
COL026 RT2.00x2.00x0.188  41.06 1.2D+1.6L+.5Lr(#1) 346.15  10152.00 G.2-1 0.03 psi,
h — N7
COL027 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 11.72 1755.00 G.2-1 0.01 $V==007'é3 in"2, Fs = 18000 psi,
COL028 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 10.65 1755.00 G.2-1 0.01 $V==0°7'é3 in~2, Fs = 18000 psi,
COL029 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 10.11 1755.00 G.2-1 0.01 $V==007'é3 in~2, Fs = 18000 psi,
COL030 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 9.92 1755.00 G.2-1 0.01 $":007'é3 "2, Fs = 18000 psi,
— inA\ — 1
COL031 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 9.92 1755.00 G.2-1 0.01 $V=‘0°7';3 "2, Fs = 18000 psi,
—_ inA\ —_ i
COL032 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 9.97 1755.00 G.2-1 0.01 $v=_007é3 "2, Fs = 18000 psi,

VisualAnalysis 19.00.0003, Advanced
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PI-TECH, INC.

Dennis Adams

C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap
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Aluminum_Column_G 1: Weak Shear Check (continued)

Member Section Offset Result Case Demand | Capacity Vz Code Unity Details

in Vz Ib Reference Check

Ib

COL033 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 9.97 1755.00 G.2-1 0.01 $v==0?7é3 in~2, Fs = 18000 psi,
COL034 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 9.99 1755.00 G.2-1 0.01 $":0?7'é3 "2, Fs = 18000 psi,
COL035 RT1.00x1.00x0.065  38.50 1.2D+1.6L+5Lr(#1) 10.15 1755.00 G.2-1 0.01 $V==0?7é3 in*2, Fs = 18000 psi,
COL036 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 10.59 1755.00 G.2-1 0.01 Q";O%:“ in~2, Fs = 18000 psi,
COL037 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 11.46 1755.00 G.2-1 0.01 Q":O%'E 2, Fs = 18000 psi,
COL038 RT2.00x2.00x0.125  2.56 1.2D+1.6L+5Lr(#1) 14.22 6750.00 G.2-1 0.00 Q":O%E in*2, Fs = 18000 psi,
COL044 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 1.39 1755.00 G.2-1 0.00 Q";O%:“ in~2, Fs = 18000 psi,
COL045 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 1.34 1755.00 G.2-1 0.00 Q":O%'E in~2, Fs = 18000 psi,
COL046 RT1.00x1.00x0.065  38.50 1.2D+1.6L+5Lr(#1) 1.26 1755.00 G.2-1 0.00 2":0?7';3 in*2, Fs = 18000 psi,
COL047 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 1.16 1755.00 G.2-1 0.00 $V==0?7'&1;3 in"2, Fs = 18000 psi,
COL048 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 1.03 1755.00 G.2-1 0.00 Q":O%'E in~2, Fs = 18000 psi,
COL049 RT1.00x1.00x0.065  38.50 1.2D+1.6L+5Lr(#1) 0.87 1755.00 G.2-1 0.00 2":0?7';3 in*2, Fs = 18000 psi,
Aluminum_Column_G 1: Torsion Check
‘Member Section ‘ Offset Result Case ‘ Deman | Capacity Code Unity ‘ Details

in d Ib-in Reference Check
COLO01 RT2.00x2.00x0.188  38.50 1.2D+1.6L+.5Lr(#1)  -1194.25  13040.81 H.2-7 0.09 $:8:3§6 in"3, Fs = 18000 psi,
COL002 RT2.00x2.00x0.188  38.50 1.2D+1.6L+.5Lr(#1) 97249 13040.81 H.2-7 0.07 g:g:?ge in"3, Fs = 18000 psi,
COL003 RT2.00x2.00x0.188  41.06 1.2D+1.6L+.5Lr(#1) 364.55  13040.81 H.2-7 0.03 df:g:?gs "3, Fs = 18000 psi,
COL004 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 6320  1314.04 H.2-7 0.05 ;:8:337 in"3, Fs = 18000 psi,
COL005 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 69.12  1314.04 H.2-7 0.05 g:g:%‘” in"3, Fs = 18000 psi,
COL006 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 7428 1314.04 H.2-7 0.06 $:8:3§7 "3, Fs = 18000 psi,
COL007 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 7855  1314.04 H.2-7 0.06 ;:8_’337 in"3, Fs = 18000 psi,
COL008 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 8173 1314.04 H.2-7 0.06 dc>:8:(7)§7 in"3, Fs = 18000 psi,
COL009 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 8356 1314.04 H.2-7 0.06 $:8:3§7 in"3, Fs = 18000 psi,
COLO10 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 8373 1314.04 H.2-7 0.06 ;:8_’337 in"3, Fs = 18000 psi,
COLO11 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 8191 1314.04 H.2-7 0.06 dc>:8:(7)§7 in"3, Fs = 18000 psi,
COL012 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 7768 1314.04 H.2-7 0.06 df:g:g? in"3, Fs = 18000 psi,
COL013 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 7063 1314.04 H.2-7 0.05 & = 0.097n"3, Fs = 18000 psi,

VisualAnalysis 19.00.0003, Advanced
www.iesweb.com
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Aluminum_Column_G 1: Torsion Check (continued)
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C:\Users\dadam\OneDrive\...\JTA Bridge Railing\handrail large.vap
Friday, March 6, 2020 11:34 AM

Member

COL014

COLO015

CoLo16

CoLo17

COL018

CcoLo19

COL020

COL021

COL022

COL023

COL024

COL025

COL026

CoLo27

COL028

COL029

COL030

COL031

COL032

COL033

COL034

COL035

COL036

COL037

COL038

COL039

COL040

COL041

Section

RT1.00x1.00x0.065

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.125

RT2.00x2.00x0.188

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT2.00x2.00x0.125

RT1.00x1.00x0.065

RT1.00x1.00x0.065

RT1.00x1.00x0.065

Offset
in

38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr

38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
41.06 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#2)
38.50 1.2D+1.6L+.5Lr(#2)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
41.06 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)
38.50 1.2D+1.6L+.5Lr(#1)

38.50 1.2D+1.6L+.5Lr(#1)

VisualAnalysis 19.00.0003, Advanced
www.iesweb.com

Result Case ‘

Deman
d

-60.27
-23.95
-42.22
-58.70
-75.15
-94.14
-118.58
-152.18
-199.94
-268.86
-368.63
-512.24
1122.18
30.24
26.81
21.13
13.22
-15.02
-18.00
-21.85
-32.53
-41.35
-48.31
-53.40
22.71
0.70
1.12

1.45

Capacity
Ib-in

1314.04 H.2-7
10234.09 H.2-7
10234.09 H.2-7
10234.09 H.2-7
10234.09 H.2-7
10234.09 H.2-7
10234.09 H.2-7
10234.09 H.2-7
10234.09 H.2-7
10234.09 H.2-7
10234.09 H.2-7
10234.09 H.2-7
13040.81 H.2-7

1314.04 H.2-7

1314.04 H.2-7

1314.04 H.2-7

1314.04 H.2-7

1314.04 H.2-7

1314.04 H.2-7

1314.04 H.2-7

1314.04 H.2-7

1314.04 H.2-7

1314.04 H.2-7

1314.04 H.2-7
10234.09 H.2-7

1314.04 H.2-7

1314.04 H.2-7

1314.04 H.2-7

Code
Reference

Unity
Check

0.05 4 Z 075

0.00 6 =0.75

0.00 + ~ 075

0.01 ¢ Z 0%

0.01 ¢~ 075

0.01 ¢ Z 0%

0.01 ¢ = o7

0.01 6 =0.75

0.02 5 2 72

003 4 - 075

0.04 6 =0.75

0.05 4 2 o7

0.09 ¢~ 075

0.02 6 =0.75

0.02 ¢ Z 75

0.02 ¢~ 75

0.01 ¢~ 075

0.01 ¢ = 075

0.01 ¢~ 075

0.02 ¢~ 075

0.02 ¢ Z 75

0.03 ¢ 075

0.04 ¢~ 075

0.04 ¢ 75

0.00 + 075

0.00 ¢ Z 075

0.00 4 Z 075

0.00 6 =0.75

Details
C = 0.097 in”~3, Fs = 18000 psi,
C = 0.758 in~3, Fs = 18000 psi,
C = 0.758 in~3, Fs = 18000 psi,
C = 0.758 in”3, Fs = 18000 psi,
C = 0.758 in~3, Fs = 18000 psi,
C = 0.758 in~3, Fs = 18000 psi,
C = 0.758 in”3, Fs = 18000 psi,
C = 0.758 in~3, Fs = 18000 psi,
C = 0.758 in"3, Fs = 18000 psi,
C = 0.758 in”3, Fs = 18000 psi,
C = 0.758 in~3, Fs = 18000 psi,
C = 0.758 in~3, Fs = 18000 psi,
C = 0.966 in”3, Fs = 18000 psi,
C =0.097 in~3, Fs = 18000 psi,
C = 0.097 in~3, Fs = 18000 psi,
C = 0.097 in~3, Fs = 18000 psi,
C =0.097 in~3, Fs = 18000 psi,
C = 0.097 in~3, Fs = 18000 psi,
C = 0.097 in~3, Fs = 18000 psi,
C = 0.097 in~3, Fs = 18000 psi,
C = 0.097 in~3, Fs = 18000 psi,
C = 0.097 in~3, Fs = 18000 psi,
C =0.097 in~3, Fs = 18000 psi,
C = 0.097 in”3, Fs = 18000 psi,
C = 0.758 in~3, Fs = 18000 psi,
C = 0.097 in~3, Fs = 18000 psi,
C = 0.097 in”~3, Fs = 18000 psi,

C =0.097 in~3, Fs = 18000 psi,
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Aluminum_Column_G 1: Torsion Check (continued)
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Member Section ‘ Offset Result Case ‘ Deman | Capacity Code ‘ Details

in d Ib-in Reference Check
COL042 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 1690 1314.04 H.2-7 0.00 g:g:g? in"3, Fs = 18000 psi,
COL043 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 1.86  1314.04 H.2-7 0.00 E:g:g? in"3, Fs = 18000 psi,
COL044 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 196 1314.04 H2-7 0.00 dc>:8:(7)§7 in"3, Fs = 18000 psi,
COL045 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 200 1314.04 H.2-7 0.00 g:g:g? in"3, Fs = 18000 psi,
COL046 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 199  1314.04 H.2-7 0.00 E:g:g? in"3, Fs = 18000 psi,
COL047 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 193 1314.04 H.2-7 0.00 $:8:327 "3, Fs = 18000 psi,
COL048  RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 182 1314.04 H2-7 0.00 ;:8:337 in"3, Fs = 18000 psi,
COL049 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 167  1314.04 H.2-7 0.00 E:g:g? in"3, Fs = 18000 psi,
Aluminum_Column_G 1: Strong Shear Check
Member Section Offset Result Case Demand | Capacity Vy Code Unity Details

in Vy Ib Reference Check

b AV = U.70Z IT~Z, TS = IOUUU

COL003 RT2.00x2.00x0.188  41.06 1.2D+1.6L+.5Lr(#1) -189.41  10152.00 G.2-1 002ps,
COL008 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 4.83 1755.00 G.2-1 0.00 QV:O%'E "2, Fs = 18000 psi,
COL009 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 4.86 1755.00 G.2-1 0.00 gv:o?i? in"2, Fs = 18000 psi,
COLO10 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 4.76 1755.00 G.2-1 0.00 2":0_07';3 "2, Fs = 18000 psi,
COLO11 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 4.53 1755.00 G.2-1 0.00 QV:O%'E "2, Fs = 18000 psi,
COL012 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 4.14 1755.00 G.2-1 0.00 $V==0_07';3 "2, Fs = 18000 psi,
COLO13 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 3.58 1755.00 G.2-1 0.00 $V==o.07'é3 "2, Fs = 18000 psi,
COLO14 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 2.80 1755.00 G.2-1 0.00 QV:O%'E "2, Fs = 18000 psi,
COLO15 RT2.00x2.00x0.125  38.50 1.2D+1.6L+.5Lr(#1) -17.84 6750.00 G.2-1 0.00 $V==0_07'g in*2, Fs = 18000 psi,
COL022 RT2.00x2.00x0.125  38.50 1.2D+1.6L+.5Lr(#1) -20.42 6750.00 G.2-1 0.00 g":o.og "2, Fs = 18000 psi,
COL023 RT2.00x2.00x0.125  38.50 1.2D+1.6L+.5Lr(#1) -19.70 6750.00 G.2-1 0.00 {3":097'2 in*2, Fs = 18000 psi,
COL039 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) 1.36 1755.00 G.2-1 0.00 $V==0_07';3 "2, Fs = 18000 psi,
COL040 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) -1.45 1755.00 G.2-1 0.00 $V==o.07'é3 "2, Fs = 18000 psi,
COL041 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) -1.48 1755.00 G.2-1 0.00 {3":097';3 in"2, Fs = 18000 psi,
COL042 RT1.00x1.00x0.065  38.50 1.2D-+1.6L+.5Lr(#1) -1.48 1755.00 G.2-1 0.00 $V==0_07';3 "2, Fs = 18000 psi,
COL043 RT1.00x1.00x0.065  38.50 1.2D+1.6L+.5Lr(#1) -1.44 1755.00 G.2-1 0.00 $V==0.07.é3 "2, Fs = 18000 psi,

VisualAnalysis 19.00.0003,
www.iesweb.com

Advanced
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Aluminum_Beam X_G 1: Results
Aluminum
Material: 6063-T6-E/P-All
Specification: ADM LRFD (2015)
Bridge-Type Structure: False
Heat Affected?: Not Heat-Affected
Overstrength?: False
Live Load Reduction: None
Disable Checks?: False
Check Level: Each Limit State

Bracing
Lateral Top (+y): Unbraced
Lateral Bottom (-y): Unbraced
Strong (z): Unbraced

Axial
Manual Kz: False
Kz Sidesway?: False
Manual Ky: False
Ky Sidesway?: False

Size Constraints
Limit Depth?: False
Limit Width?: False

Aluminum_Beam X_G 1: Combined Check

Friday, March 6, 2020 11:34 AM

Deflections
Strong (dy): None
Weak (dz): None

Overrides
Override Cb?: False
Override Ftu?: False
Override Fty?: False
Override Fcy?: False
Override Fsu?: False
Override Ftuw?: False
Override Ftyw?: False
Override Fcyw?: False
Override Fsuw?: False

Deman

‘ Member Section ‘ Offset Result Case
i d

In

Capacity ‘ Code ‘

Reference

BmX001 RT2.00x2.00x0.125 48.88 1.2D+1.6L+.5Lr(#1) 1.00 H.1-1

BmX002 RT2.00x2.00x0.125 52.00 1.2D+1.6L+.5Lr(#1) 0.05 1.00 H.1-1

BmX003 RT2.00x2.00x0.125 0.00 1.2D+1.6L+.5Lr(#1) 0.06 1.00 H.1-1

BmX004 RT2.00x2.00x0.188 26.14 1.2D+1.6L+.5Lr(#1) 0.25 1.00 H.1-1

Aluminum_Beam X_G 1: Axial Check

Unity

Details
Check

KLz = 37.3 in, KLy = 48.9 in,

Lb = 48.9 in, Axial = 0.01,
0.36 Flexure: Strong = 0.085,

"~ Flexure: Weak = 0.27,

Kz = 0.763, Ky = 1,
Cbh=1
KLz = 52 in, KLy = 52 in,
Lb = 52 in, Axial = 0.003,
Flexure: Strong = 0.016,
Flexure: Weak = 0.033,
Kz=1,Ky=1,
Cbh=1
KLz = 48.9 in, KLy = 48.9 in,
Lb = 48.9 in, Axial = 0.002,
Flexure: Strong = 0.014,
Flexure: Weak = 0.043,
Kz=1,Ky=1,
Cbh=1
KLz = 40.5 in, KLy = 52 in,
Lb = 52 in, Axial = 0.002,
Flexure: Strong = 0.005,
Flexure: Weak = 0.246,
Kz = 0.778, Ky = 1,
Cbh=1

0.05

0.06

0.25

Code

Membe Section Offset Result Case Demand | Capacity Fx
i Reference

r in Fx Ib
Ib

RT2.00x2.00x0.12

BmxXx001 5

44.94 1.2D+1.6L+.5Lr(#1) 204.82 21105.00 D.2a

BmX002 47.88 1.2D+1.6L+.5Lr(#1) 37.04

§T2'OOX2'0°X°'12 13196.82 E.2.1 (strong)

VisualAnalysis 19.00.0003, Advanced
www.iesweb.com

Unity Details

Check

Ag = 0.938 in~2, Fty = 25000
0.01 psi,
$=09
KLz = 52 in, KLy = 52 in,
Fclnelastic = 15632 psi,
0.00 A = 67.8,
A =18.2, \2 = 78.4,
Kz=1,Ky=1
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Aluminum_Beam X_G 1: Axial Check (continued)

Friday, March 6, 2020 11:34 AM

Membe Section Offset Result Case Demand | Capacity Fx Code Unity Details
r in Fx Ib Reference Check
Ib
Ag = 0.938 inA2, Fty = 25000
BmX003 ETZ'OOXZ'OOXO'H 0.00 1.2D+1.6L+.5Lr(#1) 35.62 21105.00 D.2a 0.00 psi,
=09
I‘\y = 1L.20101r ‘L, rLy = 4ZJUuUu
BmX004 §T2'00X2'°°X°'18 47.81 1.2D+1.6L+.5Lr(#1) 95.89 30600.00 D.2a 0.00 psi,
A —NAQ
Aluminum_Beam X_G 1: Strong Flexure Check
Membe Section Offset Result Case Demand | Capacity Mz | Code Reference Unity Details
r in Mz Ib-in Check
Ib-in
_ H - inA\
Bmmm’gmomzmmiz 48.88 1.2D+1.6L+.5Lr(#1)  -1266.16  14854.50 F.2 (plastic) Q%Eﬁagﬁiﬁf‘°5m”1
mﬁwzgnomzmmaz 47.67 1.2D+1.6L+.5Lr(#1) 26039 14854.50 F.2 (plastic) amif;gﬂ%ff&%"”i
— H - inA\
mmm3§nowzmm42 40.73 1.2D+1.6L+.5Lr(#1) 31498 14854.50 F.2 (plastic) um;fagﬁiﬂf‘°5“”1
—_ H - in\
mwm4§n0mlmm18 0.00 1.2D+1.6L+.5Lr(#1) 886.38  20907.00 F.2 (plastic) Qmiﬁagﬂgfg&%m”l
Aluminum_Beam X_G 1: Weak Flexure Check
Membe Section Offset Result Case Demand | Capacity My | Code Reference Unity Details
r in My Ib-in Check
Ib-in
Bmmm_§QDWlmmlz 48.88 1.2D+1.6L+.5Lr(#1)  -4010.77  14854.50 F.2 (plastic) ay$ﬂ;;&mm2=0“"”l
— H - inA\
BmX002 szmﬂmau 52.00 1.2D+1.6L+.5Lr(#1) 484.60  14854.50 F.2 (plastic) Qmiﬁaghm2—06&n1
_ i - in\
BmX003 lemomau 0.00 1.2D+1.6L+.5Lr(#1) 631.86  14854.50 F.2 (plastic) &ME%EJ&%WZ‘Oﬁm”&
—_ H — inA\
mwm4§n0mzmmis 26.00 1.2D+1.6L+.5Lr(#1) 515435  20907.00 F.2 (plastic) &%$265Dm2—aﬂ9m3,
Aluminum_Beam X_G 1: Weak Shear Check
Member Section Offset Result Case Demand | Capacity Vz Code Unity Details
in Vz Ib Reference Check
Ib
BmX001 RT2.00x2.00x0.125  48.88 1.2D+1.6L+.5Lr(#1) -275.87 6750.00 G.2-1 &Mgtzg?mvfs=wmomn
—_ inA\ —_ i
BmX002 RT2.00x2.00x0.125  4.33 1.2D+1.6L+.5Lr(#1) 59.01 6750.00 G.2-1 QMQL}%?”Zfs‘wwom“
—_ inA - i
BmX003 RT2.00x2.00x0.125  4.07 1.2D+1.6L+.5Lr(#1) 65.95 6750.00 G.2-1 amﬁi}%?”zfs‘mmom“
Rnv = ;J./DL nr ‘L, s = 10Uuv
BmX004 RT2.00x2.00x0.188  0.00 1.2D+1.6L+.5Lr(#1) 28715 10152.00 G.2-1 0.03 psi,
A — N7
Aluminum_Beam X_G 1: Torsion Check
Member Section Offset Result Case Demand | Capacity Code Unity Details
in Ib-in Ib-in Reference Check
—_ inA —_ i
BmX001 RT2.00x2.00x0.125  16.29 1.2D+1.6L+.5Lr(#1) 1587.56  10234.09 H.2-7 0.16 ¢ = 0-758in3, Fs = 18000 psi,

VisualAnalysis 19.00.0003, Advanced
www.iesweb.com

¢ =0.75
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Member Section Offset Result Case Demand | Capacity Code

in Ib-in Ib-in Reference
BmX002 RT2.00x2.00x0.125 4.33 1.2D+1.6L+.5Lr(#1) -2065.23 10234.09 H.2-7
BmX003 RT2.00x2.00x0.125 4.07 1.2D+1.6L+.5Lr(#1) -943.84 10234.09 H.2-7
BmX004 RT2.00x2.00x0.188 52.00 1.2D+1.6L+.5Lr(#1) 592.85 13040.81 H.2-7

Aluminum_H Brace_G 1: Results

Aluminum
Material: 6063-T6-E/P-All
Specification: ADM LRFD (2015)
Bridge-Type Structure: False
Heat Affected?: Not Heat-Affected
Overstrength?: False
Live Load Reduction: None
Disable Checks?: False
Check Level: Each Limit State

Size Constraints
Limit Depth?: False
Limit Width?: False

Bracing
Lateral Top (+y): Unbraced
Lateral Bottom (-y): Unbraced
Strong (z): Unbraced

Axial
Manual Kz: False
Kz Sidesway?: False
Manual Ky: False
Ky Sidesway?: False

Aluminum_H Brace_G 1: Combined Check

Unity
Check

0.20

‘ Details

C = 0.758 in”3, Fs = 18000 psi,
¢ =0.75
C = 0.758 in"3, Fs = 18000 psi,
¢ =0.75

C = 0.966 in~3, Fs = 18000 psi,
0.05 6=075

0.09

Deflections
Strong (dy): None
Weak (dz): None

Overrides
Override Cb?: False
Override Ftu?: False
Override Fty?: False
Override Fcy?: False
Override Fsu?: False
Override Ftuw?: False
Override Ftyw?: False
Override Fcyw?: False
Override Fsuw?: False

Memb Section Offset Result Case Deman | Capacity Code
er in d Reference

HOO01 RT2.00x2.00x0.125 0.00 1.2D+1.6L+.5Lr(#1) 0.33 1.00 H.1-1

H002 RT2.00x2.00x0.125 0.00 1.2D+1.6L+.5Lr(#1) 0.02 1.00 H.1-1

H003 RT2.00x2.00x0.125 49.88 1.2D+1.6L+.5Lr(#1) 0.06 1.00 H.1-1

H005 RT2.00x2.00x0.125 0.00 1.2D+1.6L+.5Lr(#1) 0.02 1.00 H.1-1

VisualAnalysis 19.00.0003, Adva
www.iesweb.com

nced

Unity Details
Check
KLz = 37.5in, KLy = 49.9 i,
Lb = 49.9 in, Axial = 0.016,
0.33 Flexure: Strong = 0.112,
"~ Flexure: Weak = 0.205,
Kz = 0.751, Ky = 1,
Cbh=1
KLz = 40 in, KLy = 52 in,
Lb = 52 in, Axial = 0.002,
0.02 Flexure: Strong = 0.016,
" Flexure: Weak = 0.003,
Kz = 0.769, Ky = 1,
Cbh=1
KLz = 49.9 in, KLy = 49.9 in,
Lb = 49.9 in, Axial = 0.008,
0.06 Flexure: Strong = 0.025,
""" Flexure: Weak = 0.031,
Kz=1,Ky=1,
Cbh=1
KLz = 52 in, KLy = 52 in,
Lb = 52 in, Axial = 0.001,
0.02 Flexure: Strong = 0.008,
"~ Flexure: Weak = 0.007,
Kz=1,Ky=1,
Cb=1
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Memb Section Offset Result Case Demand | Capacity Fx | Code Reference [ Unity Details
er in Fx Ib Check
Ib
Ag = 0.938 inA2, Fty = 25000
HoO1 ETZ'OOXZ'OOXO'H 0.00 1.2D+1.6L+.5Lr(#1) 345.70 21105.00 D.2a 0.02 psi,
=09
Ag = 0.938 inA2, Fty = 25000
H002 ETZ'OOXZ'OOXO'Q 0.00 1.2D+1.6L+.5Lr(#1) 34.06 21105.00 D.2a 0.00 psi,
6 =09
KLz = 49.9 in, KLy = 49.9 in,
RT2.00x2.00x0.12 Fclnelastic = 16109 psi, A = 65,
HOO3 0.00 1.2D+1.6L+.5Lr(#1) 112.70 13599.44 E.2.1 (strong) 0.01 e e
Kz=1,Ky=1
KLz = 52 in, KLy = 52 in,
FcInelastic = 15632 psi,
HOO05 ETZ'OOXZ'OOXO'H 0.00 1.2D+1.6L+.5Lr(#1) 16.50 13196.82 E.2.1 (strong) 0.00 A = 67.8,
M = 18.2, \2 = 784,
Kz=1,Ky=1
Aluminum_H Brace_G 1: Strong Flexure Check
Memb Section Offset Result Case Demand | Capacity Mz | Code Reference Unity Details
er in Mz Ib-in Check
Ib-in
_ H - in\
HoO01 ?TZ'OOXZ'OOXO'H 0.00 1.2D+1.6L+.5Lr(#1) 1667.23  14854.50 F.2 (plastic) 0.11 ;bi p ggé’b”l f =066 in"3,
—_ H - inA\
HO02 ?TZ'OOXZ'OOXO'H 52.00 1.2D-+1.6L+.5Lr(#1) 26354  14854.50 F.2 (plastic) 0.02 ;bi p gzc'rt‘)f N 0.66 i3,
_ H - inA\
H003 ETZ'OOXZ'OOXO'H 8.52 1.2D+1.6L+.5Lr(#1) 39274 14854.50 F.2 (plastic) 0.03 ;bi p ngb'”; f =066in"3,
_ i . inA\
H005 ?TZ'OOXZ'OOXO'H 4.55 1.2D+1.6L+.5Lr(#1) 12217 14854.50 F.2 (plastic) 0.01 ;bi p gzc'rl‘jf N 0.66in"3,
Aluminum_H Brace_G 1: Weak Flexure Check
Memb Section Offset Result Case Demand | Capacity My | Code Reference Unity Details
er in My Ib-in Check
Ib-in
—_ H - inA
HoO01 ETZ'OOXZ'OOXO'Q 0.00 1.2D+1.6L+.5Lr(#1)  -3038.28  14854.50 F.2 (plastic) 0.20 ;bl' 5 ;‘9'9 i, Z =0.66in"3,
— H - inA\
H002 ETZ'OOXZ'OOXO'H 0.00 1.2D+1.6L+.5Lr(#1) 4453 14854.50 F.2 (plastic) 0.00 'J)bz 5952 in, Z = 0.66In"3,
_ i - in\
H003 ETZ'OOXZ'OOXO'H 49.88 1.2D+1.6L+.5Lr(#1) 463.10  14854.50 F.2 (plastic) 0.03 ;bl' 639'9 in, Z = 0.66 in"3,
—_ H — inA
HO05 ETZ'OOXZ'OOXO'Q 0.00 1.2D+1.6L+.5Lr(#1) 10212 14854.50 F.2 (plastic) 0.01 'q')bl' 6952 in, Z = 0.66In"3,
Aluminum_H Brace_G 1: Strong Shear Check
Memb Section Offset Result Case Demand | Capacity Vy Code Unity Details
er in Vy Ib Reference Check
Ib
HOO1 RT2.00x2.00x0.125 0.0 1.2D+1.6L+.5Lr(#1) 291.55 6750.00 G.2-1 0.04 $V==0°7'g in*2, Fs = 18000 psi,
HO02 RT2.00x2.00x0.125 0.0 1.2D+1.6L+.5Lr(#1) 31.73 6750.00 G.2-1 0.00 $V==0°7'§ in~2, Fs = 18000 psi,
HOO3  RT2.00x2.00x0.125  12.68 1.2D+1.6L+.5Lr(#1) 145.19 6750.00 G.2-1 0.02 g":o(’?'g in"2, Fs = 18000 psi,

VisualAnalysis 19.00.0003, Advanced

www.iesweb.com
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Aluminum_H Brace_G 1: Strong Shear Check (continued)

Memb Section Offset Result Case Demand | Capacity Vy Code Unity Details
er in Vy Ib Reference Check
Ib
HOO5 RT2.00x2.00x0.125  8.88 1.2D+1.6L+.5Lr(#1) 17.33 6750.00 G.2-1 0.00 $V==0°7'g in~2, Fs = 18000 psi,

Aluminum_H Brace_G 1: Torsion Check

Memb Section Offset Result Case Demand| Capacity Code Unity Details
er in Ib-in Ib-in Reference Check
HOO1  RT2.00x2.00x0.125  4.16 1.2D+1.6L+.5Lr(#1) 483.07  10234.09 H.2-7 0.05 g: 8'338 in"3, Fs = 18000 psi,
HO02  RT2.00x2.00x0.125  26.00 1.2D+1.6L+.5Lr(#1) 2821 10234.09 H.2-7 0.00 g: 8;38 i3, Fs = 18000 psi,
HOO3  RT2.00x2.00x0.125  12.47 1.2D+1.6L+.5Lr(#1) 193.63  10234.09 H.2-7 0.02 g: 8;38 in”3, Fs = 18000 psi,
B — .
HOO5  RT2.00x2.00x0.125  52.00 1.2D+1.6L+.5Lr(#1) 3520 10234.09 H.2-7 0.00 g;g'zgs in"3, Fs = 18000 psi,

VisualAnalysis 19.00.0003, Advanced
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Company:
Address:
Phone | Fax:
Design:
Fastening point:

Page:
Specifier:
| E-Mail:
JTA Railing Base Date:

3/6/2020

Specifier's comments:

1 Input data

Anchor type and diameter:

Iltem number:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:

Anchor plateR :
Profile:

Base material:
Installation:

Reinforcement:

KWIK HUS-EZ (KH-EZ) 3/8 (3 1/4)
418059 KH-EZ 3/8"x4"

Retact = 2:500 in., h o = 3.250 in.
Carbon Steel

ESR-3027

6/1/2019 | 12/1/2019

Design Method ACI 318-14 / Mech

e, = 0.000 in. (no stand-off); t = 0.375 in.
I, x I, xt=5.000 in. x 5.000 in. x 0.375 in.; (Recommended plate thickness: not calculated)
Square HSS (AISC), HSS2X2X.125; (L x W x T) = 2.000 in. x 2.000 in. x 0.125 in.

cracked concrete, 2500, f.' = 2,500 psi; h = 6.000 in.

hammer drilled hole, Installation condition: Dry

tension: condition B, shear: condition B; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar

R . The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, in.lb]

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan




LT

Hilti PROFIS Engineering 3.0.57
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Company: Page: 2
Address: Specifier:
Phone | Fax: | E-Mail:
Design: JTA Railing Base Date: 3/6/2020
Fastening point:
1.1 Design results

Case Description Forces [Ib] / Moments [in.Ib] Seismic Max. Util. Anchor [%]

1 Combination 1 N=0;V, =35V, =-254; no 80

M, = 8,566; M, = 929; M, = 0;

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Hilti PROFIS Engineering 3.0.57
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Company: Page:
Address: Specifier:
Phone | Fax: | E-Mail:
Design: JTA Railing Base Date:

Fastening point:

3/6/2020

2 Proof | Utilization (Governing Cases)

Design values [Ib] Utilization
Loading Proof Load Capacity By ! By [%] Status
Tension Concrete Breakout Failure 2,372 3,002 80/- OK
Shear Concrete edge failure in direction y- 256 1,710 -/15 OK
Loading By By ¢ Utilization B, [%] Status
Combined tension and shear loads 0.790 0.150 5/3 72 OK

3 Warnings

» Please consider all details and hints/warnings given in the detailed report!

Fastening meets the design criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Company: Page: 4
Address: Specifier:

Phone | Fax: | E-Mail:

Design: JTA Railing Base Date: 3/6/2020

Fastening point:

4 Remarks; Your Cooperation Duties

« Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and
security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms

and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
application.

* You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
or programs, arising from a culpable breach of duty by you.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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