< Chapter 2

Bridge

Simple Span

A. Sketch for Weldments.

Step 1.

click Sketch
Fig. 1.

Step 3. Click Center Rectangle

Sketch toolbar.

Click File Menu > New, click Part and OK.

Step 2. Click Top Plane @ in the Feature Manager and
E from the Content toolbar,

=] (S) in the Rectangle flyout

Step 4. Draw a rectangle starting at Origin L__, Fig. 2.

Step 5. Click Smart Dimension | Smar
Dimension

o

Smart

(S) on the Sketch toolbar.

Step 6. Add dimensions as shown in Fig. 2. 12 x 1.5

Step 7. Click Zoom to Fit

2

(F) on the View toolbar.

x N &

D ™| on the
I\ .]
\ 1
i i
i 1
[ i
i

Origin i
N i

B. Save as "BRIDGE1".
Step 1. Click File Menu > Save As. -
I\ ] !
Step 2. Key-in BRIDGETI for the filename and press i I 1 1
ENTER. i ! ! i
[ ! ! !
. i ! ! [
C. Circle Tester Rod. T | ,J_‘I
Step 1. Click Circle [(F} | (S) on the Sketch toolbar. \ H |k14?i-2524
|/ ®
. . . : vl 0s
Step 2. Draw a circle starting at the Origin , Fig. 3. é/ '
12
I
Step 3. Click Smart Dimension | M [(S) on the Sketch Iy
Dimension Iy
toolbar. i
L |
L
Step 4. Dimension circle diameter .5, Fig. 3. The circle will ) i
represent the 1/2 inch rod of bridge “tester”. ” \
! \
! 1
! \
S
1
f—225—
Fig. 3 9/12/13
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D. Offset Entities. : [“ i
Step 1. Click Offset Entities Eoftf;gt on the Sketch toolbar. “ ,’
niities ' i
Step 2. In the Offset Entities Property Manager set: ‘\ i
Distance ot .1 Fig. 4 ¥ % 4= v
click circle, Fig. 5 parameters E [
The yellow offset should be outside original N ;;Dddh = \ :
circle, Fig. 5. - . \; ] —©.5
If it is not, check Reverse. I'Z::z;’:; 12
Click OK 4 it it
This offset circle is a reminder to keep cross ™ Cap ends [
members outside this area, otherwise the rod of : o I 3
the "tester" will not fit thru our bridge. . L |
Fig. 4 i 1
! i
E. Lines. ! i
P ! [
Step 1. Click Line \ (L) on the Sketch toolbar. i i
i

Step 2. Draw S5 horizontal lines across sketch, Fig. 6. Start with line at Mid-

point \\q\ of right vertical line. To terminate chain, double click back Fig. 5
on the horizontal line you

have just drawn. Start all 7F-\ ;I f‘ f
lines on right vertical line i ,' i "
and draw lines to left side. \\ i ‘\ i
Later, we will convert the “ ,’ ‘\ ,’
line thru Origin to con- i i i i
struction line. ‘\ ,’ ‘\ ,'
v\ 4.2 v
Step 3. Click Smart Dimension 4 ,’ 2.6 4 ,’
o V! i } W i
Smart i @ 5 1 .‘Ij— I @ 5
pimension | (S) on the Sketch 12 12 ! f’
toolbar. Ty ™~ . Iy
i Draw line from i
‘ _ I Midpoint ‘\q\ i
Step 4. Add the dimensions, Fig. 7. [ I
,! ‘\ Draw lines from ,’ ‘\
i i right to left i \
i i
H 1 / !
! 1 ! \
! 1 ! \
! \ ! \
! \ ! 1
/ ] X
o
—2.25— 92925
Fig. 6 Fig. 7
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F. Construction Entities.

] j
Step 1. Right click graphics area and click Select from i 'I
menu to unselect Smart Dimension. “ i
0 T
[ i
Step 2. Ctrl click both circles and line thru Origin ‘\ i
(centerline) to select all three and click Con- ‘\ ,'
' 42 Vo
struction Geometry Iq—E on the Content toolbar, LI
Fig. 8. 26 @—.. .
I R & © O &
. T T
G. Mirror Entities. 12 ! 0 7y -
Step 1. Ctrl click the S horizontal lines which will in- / /7:"\‘ o
clude the construction line, Fig. 9. Ctrl click circles / i\
and_ ,’ ‘\
Step 2. Click Mirror Entities| £\ Miror Entites | on the ¢enterline P
Sketch toolbar, Fig. 10. i i
! \
i i
e i \
=T i i
Step 3. Click Exit Sketch | *¥= | on the Sketch toolbar. / \
Step 4. Save. Use Ctrl-S. 7‘?.2584-
ig.
] 1 f ]
\ ! 1 !
1 ! 1 !
V= i ! i
v \ \ !
\ ! \ i
\ i \ i
U e d 1
IBEH Y T
42 L \ . . 4.2 ]
i Ctrl click lines i
2.6 Ved | — and centerline 26 ‘ i 'i
12 1
3 114 [T el
12 : 12 : 'f ?@—
1 [AY
i3
I
I
I
L 1
oo
! 1
i \
[ \
! 1
! \
! \
i \
~—2.25—
Fig. 10
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H- Structural Member 1 L] D?S SOLIDWORKS I File Edit View Insert Tools Toolbox Simulaton Phot
. N = [ =2 - @ - ._ i =
Step 1. Click Isometric a on the Standard : Dzﬁ L gi@ \! ‘2' Q‘ !u' AL @Eé
Views toolbar. (Ctrl-7) Sketeh Sk?; snart DZ%'_LE O-6-0-A D{:}?EQ}“ Tm  con
= ~  Sketch -@ T -o% Entities
Features | Sketch | Render Tanls |
Step 2. Right click Sketch | Sketch | on the QST
% i ¥ || Sketch
Command Manager toolbar and select T (. ¥ Structural Member
Weldments, Fig. 11. giji;;ﬁ:;a;'ﬂ_f:;:; e v X 4=
§E Material <not s m‘— |Message o |
. Fi ° 11 elections ]
Step 3. Click Weldments | VWeldments | on the & e
Command Manager toolbar. Iy Proﬂles~ |
ITVDE: J
EBridge Balsa, -
. I Size: ~
Step 4. Click Structural Member stuctural| O the Weldments toolbar. [125x 25 [ |
EmDer
Groups:
Groupl
Step 5. In the Structural Member Property Manager set:
under Standard:
My Pl’OﬁleS, Fig. 12 Mew Group |
under Type: Settings A
Bridge Balsa Path segments:
N Lined@Sketchi
under Size: i
125 x .25
£ [m0an :Il
click front line of rectangle, Fig. 13 o [0 -
[ Mirrar profile
Step 6. Click Locate Profile button, Fig. 12. : e
Alignment:
| |
& align horizontal axis
€ align vertical axis
0.00deg j
Locate Profile |

. Fig. 12
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Step 7. Click BOTTOM RIGHT POINT of profile sketch, Fig. 15 and

Fig. 16.

Rotation angle lﬁ 90°, Fig. 14
press Tab key, Fig. 17.

Step 8.

Click Keep Visible B and OK i? , Fig. 14. The Push Pin Q on
allows selection of other Structural Members.

Step 9.

Pierce
point

Fig. 15

Fig. 16
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Fig. 17

I Structural Member

¥ R @

| Message
Selections A
Standard:
IMy Profiles j
Type:
IBridge EBalsa j
Size:
| 125x 25 =l
Groups:

Mew Group |

Settings ]
Path segments:
Lined@sketchl

- =
*3;“ 0.00in =
2 [0 j

[~ Mirror profile
% Horizonkal axis
T vertical axis

Alignment:

& align horizontal axis

€ align vertical axis

1=
B 20,00deg =
Locate Profile |

Fig. 14




I. Structural Member 2.
Step 1. In the Structural Member Property Manager:
click rear line of rectangle, Fig. 19.

Step 2. Rotation angle m 270°, Fig. 18
press Tab key, Fig. 20

Step 3. Confirm member is inside sketch, Fig. 20 and click OK @i .

Fig. 19

Fig. 20

I Structural Member

Standard:
IMy Profiles j

Type:
IBridge EBalsa j

Size:
| 125x 25 =l

Groups:

Mew Group |

Path segments:

Line2@sketchi
i =
*g:‘ 0.00in =
i =
%}2 0.00in =

[~ Mirror profile
% Horizonkal axis
T vertical axis
Alignment:

& align horizontal axis

€ align vertical axis

~ medeK j

Locate Profile |

Fig. 18
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J " Structu ral M em ber 3 " V&1 Structural Member

. . . v g
Step 1. Click Zoom to Fit Q (F) on the View toolbar. — .
Step 2. In the Structural Member Property Manager set: i ’
under Size:, Fig. 21 [y pone: =
°125 X '125 ;;r?:g‘e EBalsa j
click left edge line of rectangle, Fig. 22 L:;;JZS‘ =
Groupl

Mew Group |

Settings ]
Path segments:
Linez@sketchl

- =
Ag;”‘ 0.00in =i
2 [0.00n j

[~ Mirror profile
% Horizonkal axis
T vertical axis
Alignment:

& align horizontal axis

€ align vertical axis

[~4 [0.00deg j
Locate Profile |
Fig. 21
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Step 3. Clle New Group (2) button, Fig. 23 I Structural Member

click right edge line of rectangle, Fig. 24 v R

|Message o |

Step 4. Check Mirror profile and select Vertical axis, Fig. 23 and Fig. 25. Selections A
skandard:
IMy Profiles j
Type:
IBridge EBalsa j
|Ij25x 175 =l

Grousl

I MNew Group ~

Settings

b3

Path segments:
Line1@3ketchl

& [0 j
2 [0 j
¥ Mirror profile

[ HDrizontaI&

% vertical axis
Alignment: ‘
| |

& align horizontal axis

€ align vertical axis

[~¢ [0.00deg j
Locate Profile |
Fig. 23
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Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Click New Group (3) button, Fig. 26
click all remaining floor beam lines, do not select the centerline,
Fig. 27.

Click Locate Profile button, Fig. 26.

Click BOTTOM CENTER POINT of profile sketch, Fig. 28 and
Fig. 29.

Confirm interior members are centered on lines in sketch, Fig. 29

Click OK ‘ﬁ and click Cancel H )

Save. Use Ctrl-S.

I Structural Member

« R

|Message ¥ |

Selections A
Standard:
IMy Profiles j
Type:
IBridge EBalsa j
Size:
| 125% 125 =l
Groups:

Groupl

GrouEZ

MNew Group ¢

Settings ]

Path segments:

Line15@sketchl s

Line13@3ketchl

Line11@3ketchl

Lined@sketch

Line1 9@3ketchl LI
- =

{;} 0.00in =

2 [0 j

[~ Mirror profile
% Horizonkal axis
T vertical axis
Alignment:

& align horizontal axis

€ align vertical axis
[~¢ [0.00deg j

Locate Profile I

Fig. 26
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K. Hide Sketch. sERFE - [tEREE >
T | = )
Step 1. Click Zoom to Fit Q (F) on the View N BRIDGE1 (Default<As Marhined>| W) BRIDGE1 (Default<s Machined:

[]-@ Annokations []--l_il Annokations
toolbar. = B cut lisk(12) B cut lisk(12)
§E Material <not specified > §E Material <not specified >
Q Front Plane Q Front Plane lg
Step 2. Click Sketchl in the Feature Manager and | - Tee® X Top Plane e .
p g ‘<§\ Right @ g lg o \<§\ Right Plane & u% '\L e
. . .1, orgin (] @ 4 crigin 1
click Hide | 8" | on the Content menu, " Weler @’ﬁ& [ v [Fantines
Fig 30 - |% Configure Feature
: ' Structural Member1 I 5 | Delete. ..
Structural Member2 Insert inta Mew Part...

Add to Favorites

Add ta Mew Folder
Featire Branartia: ‘

T
Fig. 31

L. Add to New Folder.
Step 1. Ctrl click Sketch1 and all 3 Structural
Members features in the Feature Manager

. . BRIDGE1 (Default<AsMachined=] |9 |7 |2 | 6 | @S |
to select. Release Ctrl key, right click and ~ [$ e, Ot sesticines> %—\ ElR#|6] >
select Add to New Folder on the Content i (G ERIDGEL (Default<ts Machined>
F. 31 »\g: Material <nat specified> []"@ Annotations
menu, ¥1g.o5L. ] 3 Front Plane BB cutlist(12)
""" Q Tap Plarne §= Material <nat 5|

..... % Right Plane % Front Plane

Step 2. Key-in SINGLE SPAN for folder name, | | Loan ] S b R | cortre 1IN

----- ‘Weldment N i
o AaA =] e » Right Pl ;
Fig. 32. ooy || N ez s
Fig RY )/ ™ [B weldment Plain Carbon Stesl
\ (-] SIMPLE SPaN Cast Alloy Steel
M. Material Balsa.

Fig. 33
Step 1. Right click Material | 3=
in the Feature Manager
and click Edit
Material,

Properties |Appearance | CrossHatch I Custom I Application Data I Favarites I

Material properties

Materials in the defaulk library can not be edited. ‘ou must firsk copy the material to
a cuskom library ko edit it,

[ode] Tvpe: IL\near Elastic Isotropic ﬂ

Units:

Step 2. Expand Woods (click

Ay Cateqory I Woods
. . =| Ckher Alloys
the +) m the materlal =| Plastics [arme: IBaIsa

Other Metals Faulk Fail =
tree and select Balsa, e e befautFaiire. [lnknonn o
Fig. 34_ Cllck Apply enetic Glass Fibers Description: I

arbon Fibers

al’ld ClOSC, Figo 35. =| silicons et I

Property Salus Unitz 1=

Elastic Modulus 29599999232 |Mim"2
Step 3. Save. Use Ctrl-S. Foissons Ratio 029 N,

Shear Modulus 25893593105 |Mm"2
Density 159.99 keydm™3
Tensile Strength in X MAm"2
Compressive Strength in X Pim™2
Yield Strength 19999572 |Mim"2
Thermal Expansion Coetficient in X M
Thermal Conductivity 0.05 WiTm- ) e
Specific Heat Jitkg-K)
Material Damninn Ratin i, LI

[]..@ Cuskom Materials

Apply ‘I Close I‘ Save | Config. .. | Help |

Fig. 34
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