.g&\\\\\%. NEW FEATURES IN THE HIGHWAY SIGN

SAFI STRUCTURES MODULE

NEW PANELS (REINFORCED PANELS, VMS AND WALKWAYS)

It is possible to model 4 types of panels: Simple panels, Reinforced panels, Variable
Message Signs (VMS) and Walkways. Each of these panels may be generated in a
Simplified or Detailed way. The simplified method corresponds to the method used in
the previous versions of SAFI.

When the model is simplified, the loads acting on the panels are transferred to the
longitudinal members of the beam as uniformly distributed loads. When the model is
detailed, the uniform loads are applied to the Tee vertical bars of the panel which are
aftached to the beam by small fransfer members which will lead to concentrated loads
acting on the longitudinal members of the beam.
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SIMPLE PANELS

The figures below summarize the input data for a simple panel considering a simplified
mode (left) and a detailed model (right). In the detailed model, the Tee vertical bars
are modeled and it is possible to specify the angle of the panel.

Panel List.

D= 2
Reference Joint = 317

Type = Simple Panel v

Modsl Accuracy = Detalied (Point Loadks) ~

[ A —
Pastian
Horizontal (Ex) = 6250 mm
‘ertical (Ey) = -700 mm —
Dimensions
Width (L) = 4000 mm ]
Height (H) = 2400 mm
Loads —
Gravity Load = 0.25 Khim 2 Ey
Transfer Loads on = Horizortal Members - T
Apply Cravity Loads to = Bottam Chord Only - Bx 8t
Geometry
Angle of the Panel wir to vert. (8) = | 5 deg
Reinforcement Section = 32 - T Panel -
Mumber of Reinforcemert (hr) = 3
Spacing of Reinforcement (Sr) = 1543 mm o
H

Help

Simplified _} Detailed
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REINFORCED PANELS (WITH BRACINGS)

The figures below summarize the input data for a reinforced panel considering a
simplified mode (left) and a detailed model (right). In the detailed model, the Tee
vertical bars and 2L bracings are modeled and it is possible to specify the angle of the
panel.

Panel List 4 Je)

Reference Joint = | 317

Type =  Reinforced Panel v -
Model Accuracy = | Detailed (Point Loads) ~
Position
Horizontsl (Ex) = 6230 mim
Vertical (Ey) = -700 mim =
Dimensions
Wicth (L) = 4000 mm (]
Height (H) = | 3300 mim
Loads
Gravity Load = | 0.25 kMim.2 Evy|
Apply Gravity Loads to = - Bottom Chord Only v '
Geometry Ex sr
Angle of the Panel wir to vert. (80 = | 5 degy
Reinforcement Section = 32 - T Panel hd
Mumber of Reinforcemert (M) = | 3 }b
Spacing of Reinforcemert (5r) = 1543 mim
Bracing Section = 33 - 2L76x76x6.4 v I
Bracing Yertical Offset (Ob) = 400 mim g
H

Help

Simplified ), Detailed

Note that the self weight and ice loads of the additional members generated in a
detailed model add to the specified weight of the panel.
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VARIABLE MESSAGE SIGNS (VMS) AND WALKWAYS

The figures below summarize the input data for a variable message sign (left) and a
walkway (right) considering a detailed model. In the detailed model, the vertical bars
transfer the loads of the panel to the structure at concentrated locations.

Panel List

D= 1
Reference Joint = | 317
Type =  Warisble Message Sign (YMS) A
Model Accuracy = | Detailed (Point Loads) ~ Ls, L Ls
Position
Horizontal (Ex) = 5500 mm - —
vertical (Ey) = -B0D mm | |
Dimensions | |
Wicth (L) = 8500 mm b | |
Height (H) = | 2500 mm
Extension &t Top (HE) = 1100 mim ! !
Extension at Bottom (Hb) = 550 mm Ey | _n_ |
Extension on Sides (Ls) = 275 mim Ex
Thickness ()= | 1000 mm Sr+—+
Loacs
Self Weight = 20 ki
Self Weight Postion (Ezw) = | 500 mm Ht
Iceload= 13 Kk Ezw
loe Load Postion (Ezi) = 500 mm Ezi
Apply Gravity Loads to = Top and Bottom Chords “
Drag Factor = 1.7 H
Geometry
Angle of the Panel wir to vert. (80 = | 5 deg a
Reinforcement Section = | 32 - C Section w JX»Hb
Mumber of Reinforcement (M) = 9
Spacing of Reinforcemert (Sr) = 900 mim t —
Help
W PMY 4 Walkway /
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Panel List

D= 2
Reference Joint = | 317
Type = | Walkway v
Model Accuracy = | Detailzd (Point Loads) w
Position | L )
Horizontsl (Ex) = 14100 mm ! !
Wertical (Ey) = -300 mim H
Dimensions
Wickh (L) = 5600 mim
Height (H) = | 2000 mim
Riailing Height (Hr) = 1250 mim
Thickness () = 950 mm E|
Lozds N T
SelfWisight = 4 K Ex sr
Self Weinht Postion (Ezw) = 400 mim
Iceload= 3 Kk
Ice Load Postion (Ezi) = | 400 mm
Apply Gravity Loads to = Top and Bottom Chords “
Solidity Retio = | 0.2 T Ezw
Drag Factor= 1.2 Hr Ed
Geometry
Reinforcement Section = 33 - W1 02x102 A
Mumber of Reinforcement (M) = 5
Spacing of Reinforcemert (Sr) = 1200 mm t
Help
Walkway

LOAD COMBINATIONS FOR DEFLECTION

In addition to the 24 ultimate load combinations already generated, 8 serviceability
combinations have been added for the deflections. The verification of the horizontal
and vertical deflection criterions are left to the user which may be checked using the
global deformations of the structure for the serviceability combinations.

THERMAL LOAD COMBINATIONS

A total of 32 ultimate combinations and 16 serviceability combinations have been
added for thermal loads. They are generated when the appropriate option is checked
by the user.

Highway Sign Load Wizard n |E|r5__(|

Code = | CAMACSA SB-06 [Design) v|

Reqion = | [DT-85]le de Montéal v |

Wind Pressure = _ kM/m.2
Ice Thickness = _ i

Generate Basic Loads
and Load Combinations

Generate Thermal Load Combinations
Faositive Thermal Gradient = deg-C
LNegaliwa Thermal Gradient = deg-C

[

Poge5



POSSIBILITY TO AUTOMATICALLY GENERATE A THIRD SUPPORT FOR A1 MODELS
The number of vertical supports may be two or three.

Highway Sign Wizard - Step 1 - Parameters u |z|r>__<|

Type of Stucture: | Latticed column with 30 latticed bear (7] w |

Muraber of Wertical Supparts: | 3 w

ﬁ
]

< Prew.

Help

The additional support at axis 2 is located with respect to the first support by specifying
its relative position from the center of axis 1

Al

L CAMSAWAA Y.

CALCULATION OF ANCHOR RODS

The calculation of the forces acting on the anchor rods and the calculation of the rods
resistance is now available for highway sign structures.
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Anchor, Rods

Type =
humber of Rods =

Buolting Circle (C8) =

Rod Diametet (d) =
Thread Pitch (p) =
Digtance to Concrete (h) =

Rods Yield Stress (Fy) =
Rods Utimate Strength (Fu) =
Concrete Resistance (f'c) =

With leweling nuts
4
Dimenzions
363.3
.78
362837

43
Properties
3450

450

33

WMPa
Pa
MPa

d Help

The arrow at the right of the Bolting Circle (CB) field allows to quickly select usual anchor
rods parameter according to the diameter of the vertical support legs.:

(]

D=152 mm -» CB=241 mm, d=19.1 mm, p=2.5 mm
D=178 mm -= CE=279 mm, d=25.4 mm, p=3.2 mm
D=203 mm - > CE=30% mm, d=25.4 mm, p=3.2Z mm
D=254 mm -= CE=368 mm, d=31.8 mm, p=3.6 mm
D=305 mm -» CB=457 mm, d=38.1 mm, p=4.Z mm

The results for the anchor rods are shown in the table below:

Highway Sign Structure Anchorage

Table Commands Wisw Selection

& & MG i BB
0 |Jdairt| Mo srea |Metdrea | T wr ‘ Mr Comb Joint | Joint Joint ‘ Jairt Jairt Joint | Crtical | TH | vt ‘ M| s | ws | ws | ws |0 ‘Nmes
4 D Anchors| mm2 | mm2 4 K| kMem D FX (kN | FY () | FZ (kM) | MK (kb-m) | MY (kNem) | MZ (0m) | Anchor | KN KM | KRem | TETE | VIR | MM | Combined
11 4 7917305 531.0819 2271895 1197087 06261 1-ELUL A1(1) Dminsizsitx 53511 -1853282 -481721 182785 10885 223436 4 1243233 113102 05472 0.0845 03084 05472
101 4 7917305 5310819 2271895 1197087 06261 1-ELUL A1(1) Dminszsix 54266 1637070 -96377  -88236 11113 132545 2 953463 34883 04267 0.0291 01828 04267
200 4 7917305 5310819 2271895 1197087 06261 1-ELUL A1(1) Dminsizsitix 47147 -164.8320 436852 165688 10664 175150 4 1066613 118485 04635 0.0338 02304 0.4585
201 4 7917305 531.0819 2271895 1197087 06261 1-ELUL A1¢1) Dminszsiix 55540 14765785 -B7766  -8.9975  -11248 201583 2 928173 27105 04090 0.0226 01678 0.4080

SAFI QUALITY SOFTWARE INC.

All rights reserved.
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