Falsework

Grade Check &
Camber Strips
with Civil 3D

By Jessica Waller, P.E.




Falsework Grades and Camber using Civil 3D

What files you need from Structures Design.

How to Create Layers

How to change the Bridge Plan View Orientation
Draw Spline for Bridge Camber

Create a New Dimension Style

Draw in Falsework Bents

How to Measure Falsework Bents for Bridge Camber
How to get Camber Strip Dimensions

Check Deck Elevations at Falsework Bent Posts
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WHAT FILES YOU NEED

1. The Bridge Alignment .xml file
2. The Bridge Deck Surface .xml file

3. A.dwg file of the 2D Bridge Layout in
Real World Coordinates, (including but limited to):

* Abutment layout  Edge of Deck

* Abutment centerlines e BB&EB

* Bent/Pier layout * Wingwalls

* Bent/pier centerlines * Bearing locations

Column layout
Girder centerlines
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CREATE LAYERS

mport Survey Data £ Parcel =
JFeammLme ° profile = &8 - -
(5 Graging - [ Comidor §f - -

EUE NS

Create Design = | Profile & Section Views |

1. Click the HOME tab

Each object has a base
LAYER on which the
object physically

2. Click to bring up the
LAYER MANAGER

resides. You can
control the display of
these layers and create

new layers as needed.
Layer ON and OFF.

Allows you to reduce the
line clutter.

Isolate layers one at a time,

and then brings all the
layers back.

| Create Ground Data =
-

‘::t!: gg 9;,.'%! ’ % Match Layer

Click to
switch

between
the layers

Lt of° [ Draft

g Make Current

Layer LOCK
and UNLOCK.
Keeps you
from deleting
a line on
accident

If you FREEZE a layer instead
of turning it OFF, you'll see a
boost in performance of the
program.
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C R EATE I_AY E RS . Click NEW LAYER and add layers as needed

Current laver: rd MISC : Miscellaneous cells line-stvles and infor

49s0H|oema SB35 : click ALL under Filters 7. Click to SET CURRNET

Filters

~ Camuricht Statement_info_only
I Visibility >

4. Select NEW GROUP FILTER 8. Click to change

fm Lok >
Viewport {LTERNATIVE-1 5. Rename as “SC” Color or Line Type

\LTERNATIVE-2
LTERNATI as needed

Isolate Group

New Properties Filter...

New Group Filter
New Standards Filter... =
SovE LR Rites ensions Current lave
4950
'Filters ~ On
=7 All -7 Bridge Camber g T Continuous
Il jion-Xref Layers | | - - .
Whon:Xief lavers Camber Strips 9 I.'i o M red Cont[nuous
ed Layers  Draft § &t of @30 Continuous
4 <7 Falsework Bent 9 %+ @ Emag.. Continuous
4 & XREF'S Excluded =7 Falsework Labels g 1:’1 & Oyell... Cont?nuous
<7 Falsework Post g ¢ of Hblue Continuous
-7 Girder Labels % %+ o5 M@ green Continuous
=7 Lost Deck Dowels g % of Mred Continuous




CHANGE PLAN VIEW

* Keep the Model in real world
coordinates and alignment with
it’s bearing

* Switch to Paper Space to change
your plan view orientation

* Within Paper Space you can
change the model space
orientation and while
maintaining the model’s
coordinated.

_/|Drawing Units: Feet
Drawing Insert Units: Feet
Selected coordinate system code: Feet .

ImperialToMetricConversion: US Survey Feet

Model Portrait_22x34 Landscape 34x22 +



CHANGE PLAN VIEW

1. Click on Paper Space, aka
“Landscape_34x22”

Pdscape_34x22>

2. Left click twice within the purple box
or type “MS” in the command bar then

3. Type “Z2” (Zoom) then
Type “E” (Extends) then

Scale to fit

=T
1:=5

1
1

20
30

1" = 40
1" =50

1 = 100°
1" = 200
1" = 300

I - MS

4. Pan to center your bridge in the viewport

5. Click the down arrow next to the Scale to Fit.
Select 1” = 10’

I Model | Portrait 22x34 !‘ Landscape 34x22 i ; _ 1" = 600"
1" = 1000

1" = 400"
1" = 500°

1" = 2000'

Custom...

Xref scales

Percentages



Toolspace

then

4. Type “UCS”

: _.MSPACE

and: UCS

rent ucs name: *WORLD*
acify origin of UCS or [Face/NAmed/OBject/Previous/View/Worl

CHANGE PLAN VIEW

Lr- ucs Specify point on X-axis or <accept>:

Portrait_22x34

Landscape_34x22

+

v ./ Endpoint
v Midpoint

v '\/D Center

[7] Geometric Center

Select the down station
Endpoint (green square
appears) of the alignment
Select the up station Endpoint
of the alignment

Node

% Quadrant

N =
v . Intersection

Hit key to accept — Extension
command 2 Insertion.
Type “PLAN” and then — g::;:":”'“ -
key and then for e
<current> " Apparent Intersection
———  Z Pparallel —
Object Snap Settings... ||

= P ~% B A =0~ B §




DRAW BRIDGE CAMBER SPLINE

1. While in Paper Space,
left click the
VIEWPORT (purple box).
NOT in the box.

3.356318, 1.222406, 0.000000 Fm |

Before moving forward.
If you still see this gray space on your screen,

your view has NOT expanded into Model
Space. Type “PS” and repeat step 1.



2.

3.

DRAW CAMBER SPLINE

Type “PL”

and draw a Polyline
along the bridge
alignment, click on
each bent centerline
intersection (green
Cross appears).
Type “M”

and move the new
line below the bridge
layout.

Project new lines

>

spacebar
spacebar
spacebar
spacebar

POLYLINE
MOVE

downwards from the OSNAP

bent centerlines and ORTHOMODE

alignment

intersections. /[

167.338849, -151.960833, 0.000000 +_"' i
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DRAW CAMBER SPLINE = joser oo 0

5. Type “L” and

- 0.1

——— 0.08

% 0.08

draw a vertical line upward

at midpoint (green triangle

appears), type the camber

height in inches (i.e. “1.32") —AMBER DIAGRAM_
and then hit the

¥s SPAN /

/s SPAN -—
SPAN

Type “L” and draw a line horizontal from 10. Type “SPL” to draw the spine from one end of the bridge
endpoint to midpoint, the midpoint of to the other, clicking on each top of the vertical line

this new line will give you the % span. endpoints and at zero for each support. Drag your cursor
Type “L” and draw the vertical lines in the direction that the line ends and hit the key
upward at this new midpoint. to escape the command.

Repeat step 6 & 7 for % span point.

Repeat for remaining span. H



CREATE NEW DIMENSION STYLE

G- o -lidavizp = Autodesk AutoCAD Civil 3D 2016 C:\Users\s146877\ Desktop\Constreution\CIVIL 3D\S

7 Amotate | Modity  Anslyze  View Manage Output Sumey Help  Addeins  Caltrans.

1. Click

A F | A _Annotative CT Text = & Annotative ~ P j
A |Find text £ £ [l use Current - tl
AN NOTATE Multiline R |Fndte X Dimension = L fAA 12

" [& 0140000 - = Linear - 51 Quick [ Continue ~

Text ~ y Dimensions

Text

Falsework Example* +

2. Click the arrow
in the corner of the
Dimensions ribbon

A D 78 J° Add Leader
i /i.,

1 /8 ¥° Remove Leader

Multileader Tal

E| Leaders ¥

Dimension, Dimension Style... 3 . C I | Ck N EW...

Creates and modifies dimension styles

4. Rename Style
Current dimension style: Annot3 “Bridge Ca m ber -
— inches”

_NMNon-annotative
& Annotative
Standard

M, Create New Dimension Style

Madify..

New Style Name:

Override..

‘Br\dge bamberflnches

Compare...

StartWith
Annotative

Cancel

i 5. Click CONTINUE

Annotative

Use for:

All dimensions

12



CREATE NEW DIMENSION STYLE

Nimencinng w 3 leader: A Tahle

| # Modify Dimension Style: Bridge Camber - inches X

Lines Symbolsand Amows Test Fit  Primary Units— 6. Click PRIMARY UNITS tab

Linear dimensions

Unitformat Architectural ~
voe . | 7. Change the Unit format to “Architectural”
Fraction format: Harizontal ~ |

Decimal separatar: ! (Period) 8- Cha nge P recision to 1/8"
Round off 0.000000 =] -
ol : 9. Click OK

10. Click SET CURRENT

Measurement scale

Scale factor: 1.000000 =1

[C]Apply to layout dimensions only Angular dimensions ‘A_- Dimension Style Manager
Zero suppression Units format: Degrees Minutes Seconds,
Leading Trailing Current dimension style: Bridge Camber - inches
?:E’::Eiﬂfz“‘“’ 2 =™ Precision: 0d00:00" Styles: Preview of. Bridge Camber - inches
1000000
Sub-unit suff [“]0inches Zgyo suppression —NO”'EFHOta“VE Set Current
ULTUnI SUPoE [ieading A4 Annotative
[ Trailing £ Bridge Camber-inches New..
Standard
Qverride..
Compare...
Description
Bridge Camber - inches
Al styles 4
Daon'tlist styles in Xrefs
Close | Help




12. On the ANNOTATE tab,
change the Dimension Style

CREATE NEW DIMENSION STYLE CEEEEEE

} 13. Click DIMENSION and select

the two ends of each line.




DRAW IN FALSEWORK

2’-0"

From Face Of Abut 41'-0"

In this example, these are
the falsework bent
dimensions.

¢ Diaphragm

20‘ _0"

= T a— e

® 0 acto Ould - 15'-0" ON SQURE -

- - ““ e " ===== A

Droviad 0 a T3 0 ~o i I

S l 1

o= aVo 0|3 S~o '

:\mmc :

0 0 an dra : CLEARANCE :

o 2D owork o . ! WITHN, 5+ 0n Squre |
alsewo o= 0 i




A

es Performance Express Tools  Bridge Model

spacebar & Move ) Rotate +~Trim - &
DRAW IN FALSEWORK SDRC .. A e - o

spacebar - [:\ stetch §]scale

oo .. .
oo Array

Modify «

Draw a vertical line upward
perpendicular to the bridge
alignment.

Offset a parallel line, type
“0” and then type
the offset distance and

Click the line (object) and
then select which side to
offset line.

Repeat steps 2 & 3 as
needed.

| OROTHO
x B OSNAP

Command: *Cancel*
Command: O OFFSET
Current settings: Erase source=No Layer=Source OFFSETGAPTYPE=0

&%~ OFFSET Specify offset distance or [Through Erase Layer] <20.000000>: 37
Landscape_34x22 J + 215.823885, -27.257191,0.000000 *f b &G v » T ~
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es Performance  Express Tools Bridge Model

spacebar B bk 1 masss idnase 5
DRAW IN FALSEWORK - B

spacebar - [Mverh Flscale S22 Amy - & &

1. Draw a new line along the spacebar
abutment centerline.

2. Select the line at the
intersection of the bridge
alignment and move this
line to the offset line
location.

Select the line. Type “CO”,
select the intersection point
of this line and copy it to

each of the other offset
lines.



I—A B E l_ FA I_S EWO R K 4. Select Multileader to label bents.

Annotate

Modify Analyze View Manage Output Survey Help Add-ins Caltrans
A % A _Annotative CT Text A Annotative > v,
R Find text ‘ £ [lluse Current =1 7% o /8 ¥° Remove leader __
- Lmearl 71 Quick [ Continue - o ‘
Text =

ons -
.| Linear
Falsework Example_2* |
‘\y Aligned

i

A
A,
v

7O Add Leader

Click the ANNOTATE tab

Dimension

Change to “Annotative”

~«HCU ar

Select the LINEAR or ALIGNED
and click each intersection : -
point. )

.

\ Diameter
\_W

?\ Jogged
0 X
"& Ordinate

Arc Length

Radius

It’s good practice to label your
drawing and verify all
dimensions.



spacebar

CAMBER AT FW BENT spacebr

B1 - ALIGNNENT
——

L 1. Draw a line at the
intersection point of the
falsework bent and the
bridge alignment. Project the
line down to your bridge

camber drawing below.
Copy this line for each
falsework bent.

OROTHO
OSNAP




CAMBER AT FW BENT ¢

es Performance  Express Tool Bridge Model

* L T y
*3* Move { Rotate &

3. Type “TR” and
select the camber line then

Select the top end of the lines
to trimmed, then hit the

button to escape the
command.




5. Onthe ANNOTATE tab, change
the Dimension Style to read in

CAMBER AT FW BENT nches

1age  Output Help  Add-ins Caltrans  Ct_Sul
r w & Bridge Camber - inches v ] :E‘l: “\
= .Usu(ul‘rvnl AR

Dimension

6. Click Dimension and select the I Linear = I Quick M Continue -
tWO endS Of eaCh ||ne. Dimensions §




CAMBER STRIPS

Draw a line from the top of one
falsework bent to the other. Snap to
each endpoint, OSNAP should be on.

. At the midpoint, draw a vertical line

upward, ORTHO should be on.
Label the dimension.
Repeat for % lengths as needed.




DECK ELEVATIONS AT FALSEWORK POSTS
4 D




spacebar
spacebar
spacebar

DECK ELEVATIONS AT FW POSTS

Type “L” , then
click on the screen.
Type “PER”

then select the
falsework centerline, a
v ./ Endpoint \ green angle will appear.
el .‘ Move this line to the

[ Geometric Center intersection point.

Node B1 - ALIGNNENT

) Quadrant

/ Offset lines to each post
v . Intersection e )
- location.

et

v L P dicul / .

‘”::,en Multileader, under the
U gent

6 Nearest AN NOTATE ta b.

. Apparent Intersection
4/ Parallel
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CREATE POINT ELEVATIONS

A e H O G- oo -|{Savil 3D ey

If your surface is “Border Only” already you can

|
= Home

skip this and go to slide 27.

( ‘llm Sl lmport Survey Data s Alignment ~ 8 Interse
=5 e H - w = i Drafile « L & ~ .
Toolspace " Boints e = i . Click the HOME tab
N Ef‘ [i__—'| @ Surfaces ~ ﬁ\? Grading ~ B corridor S‘ﬁ Pipe M
Palettes v | Create Ground Data v | Create Design v . Make sure TOOLSPACE and ”Prospector” are ON

Start Falsework Example_3* ** + |

— — . Move your cursor across the docked
w| G4 o TOOLSPACE if it is not already open

Active Drawing View

=[O Falsework Example_3
€ Points

£ 1 Point Groups
@ Point Clouds

= @ Surfaces
3] @) Deck Surface Surface 1

25 Alignments

.7 Feature Lines

i B Sites Rebuild
T T — Rebuild - Automatic
/] —

Click the PROSPECTOR side tab

Toolspace

Prospector

Expand “Surfaces” by clicking the “+”

|. . click on the “Deck Surface...”

Surface Properties...
Edit Surface Style...

Click on “Surface Properties”
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DECK ELEVATIONS AT FW POSTS

Change the Surface Style to
“Border Only” vs. “Contours - ...”

A

Information |Definition | Analysis | Statistics |

Name:
Deck Surface Surface 1

Description:
81 - ALIGMMENT
P

Default styles

9. Click APPLY

Surface style:
(“& _Border Only [All Views]

Render Material:
@ ByLayer (i3

] Object locked

[/] show tooltips

Cancel Apply
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DECK ELEVATIONS AT FW POSTS

Annotate | Modify  Analyze View

1. Click the ANNOTATE tab © B A ¥ Assieciea

Add Add _  Multiline B |Find text
. el Text ~ [B 0140000 K
2. CIle ADD LABELS Labels & Tables ~ Text = ¥ Dimensions v

Feature:
Surface

3. Select “Surface”

Label type:
Spot Elevation

4. Select “Spot Elevation”

Spot elevation label style:
% _Proposed

Marker style:
&% Standard

5. Click ADD

spacebar

Reference text object prompt method:

Command Line

J HSelect a Point:




