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About Retaining Wall Layout Procedures (For CFLHD employees)
The FLH criteria library supports nine wall types; Parapet, MSE, Soil Nail, SMSE, Cut, Fill,
Gabion, Guardwall and Rockery. Creating a constructible wall layout is an iterative process,
which requires the involvement of the Highway Engineer as well as the Structural and/or
Geotechnical Engineer. The process requires two or three phases, depending upon the wall
type. The first phase is to create the initial proposed cross sections, using the CFLHD default
AdHoc attributes. From these cross sections, several chains and profiles are stored. This
information is then given to the Structural/Geotechnical Engineer, to assist in the determination
of the appropriate project specific design criteria that will be required. The second phase is to
produce proposed cross sections that reflect a constructible wall profile and appropriate site
specific design requirements.

Workflow: Parapet Wall Layout

Phase 1

1. Draw pattern lines every five feet through the wall site in the mainline pattern file. Use a
different level for the pattern lines than the mainline cross section pattern lines. If the wall
is located on a tight switchback curve, three-foot pattern lines will be needed to provide a
smooth wall face. Additional cross sections may be required at the beginning and end to
determine where the wall should begin and end.

2. Cutexisting ground cross sections based on the pattern lines created in step 1.

3. Run the proposed cross sections. Use the default AdHoc attributes for the parapet wall
dimensions, with the exception of the Parapet Thickness. Obtain this dimension from the
Structural Engineer, as it will vary depending upon the type of wall facing and rail selected.

4. To create the Parapet Wall profiles, click on Reports & XS Quantities from the Road Project
Manager dialog box as shown in the figure below.

gﬂoad Project: Your Project._prj = Dlﬂ
Fle Bemember Options
“warking Directony:  c:5our_project\Roadwaydesign User sdicoicco Job # 123 =

¥ Working Alignment Influgnce Runs

Select Drefi Part Vi
Wworking Alignment. [FARAFET ckot| _Defe | _PorViewe |
E zizting | |
Existing Ground Wertical
Profile Alignment

Ground
Draw Pattem
Coordinate
Geametry |
Calculate Superelevation Proposed 3D
Superelevation Shapes Crogs Sections | Models

Existing Ground
Cross Sections

it

Harizantal |
Alignment
Flan View S Earthwrk ClogshS etc:twon
Design Bets
Plan View Tabular
Quantities Summaries | |
Flan & Prafile Limits of Reparts & =5
Sheets Canstruction Guantities ﬁ

Figure 1-1: Reports & XS Quantities
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5. Click on the Profile Grade button in the XS Report dialog box. This will open the Profile
Grade Report dialog box. Fill in the Begin and End Station of the parapet wall station range
as shown below. Do not include cross sections that do not require a parapet retaining wall.

B X5 Rep. A=

ngﬁle Grade Report

[iz ¢
[
736450000 T 1o

[P~ e |
—he— il |

Figure 1-2: Profile Grade and Profile Grade Report

6. Under Search Criteria, click on the button next to Existing Ground Line. Add the Lv Names
to the Existing Ground Line dialog as shown in the figure below. The Existing Ground Line
dialog box should only have the existing ground level (X_E_Ground_XS) in the Lv Names.

Close the dialog box.

E—? Existing Ground Line =] B

#_E_Ground_#5 il
1L W ritaerss |
&

[Bylevel | ]
[Bylevel | O

_Disply | _ Reset |

Figure 1-3: Existing Ground Line Dialog

7. Under Search Criteria, click on the button next to Proposed Finish Grade. Add the Lv
Names to the Proposed Finish Grade dialog. The Proposed Finish Grade must travel from
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catch point to catch point, and it must pass through the text points GU and BWFB (See
Figure 1-7 for text locations). The following levels must be specified for a parapet retaining
wall: X_P_Conc_Wall _Above; X P_Conc_Wall Below and X_P_Conc_Wall_Str Exc. The
existing ground level (X_E_Ground_XS) must also be included, to locate the TWFG text.
Close the dialog box.

25 Proposed Finish Grade = =]

onc_Wwall_Sti_Exc | &l
I L urmbers: |
a

[Bplevel [
[Bplevel [

_Undsply | _ Reset |

Figure 1-4: Proposed Finish Grade Dialog

8. Pull down the Search Text menu and fill in the text dialog box as shown below. Select
Station Text Alignment from the pull down menu. The Beginning Point Number should not
be a point used in any other chain. Click on the Add tab to populate the search text field.

# Piofile Grade Report

Man =]

P1GL Text Alig

Add

ur_projecttRoadwaygeopakiwall_testpagr | Q

Figure 1-5: Add Profile & Chain at Gutterline (GU)

9. Add the search text for the Bottom of Wall Footing Back (BWFB) as shown below. Click on
the Add tab to add the text to the search text box. Add the search text for the existing
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7 Profile Grade Report Il S|

File
Job: [123 @ Curment Station: [796+00000R 1
Chain: [MAIN =l
Begin Statior: [ 796+00.000 F 1 | 796+00.000 F 1
Erd Station: | 795+60.000 F 1 | 796+E0.000 F 1
- Search Criteria

Existing Ground Line: /q""\ | Dizplay |
Propozed Finizh Grade: /q""\ | Dizplay |

Feport Options:  Search Text vI

 Search Text
Text | Chain | Profile | Preference |
GU C1GU P1GU Text Alig
EwWFB C1B'wFE FP1BWFE  Text Alig ‘
TG C1TwFG PITWFG  Text Alig E Add
X

Text: ITW’FG Station Test Alignment ¥
¥ Store Profile: I‘ITW’FG ¥ Store Chair: IE‘ITW’FG

Beginning Point Munmber: | w1

™ Pause on Each XS
ASCI File; |ur_proiect\Hoadway\geopak\wall_test.pgr Q,

Apply |*_

Figure 1-6: Add Profile & Chain at Bottom of Wall at Footing Back (BWFB) and
at Existing Ground at Footing of Wall (TWFG)

VARIES —
See step 3

TWFG

— Create profile of existing

ground at a constant offset
from gutterline, to achieve
the wall setback requirement
(No text at this location)

Figure 1-7: Search Text Locations

Note: All chains will begin at station 0+00
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10. Create a profile of the existing ground at a constant offset from the gutterline chain (C1GU),
(See Figure 1-7 for location). Re-define the Proposed Finish Grade as existing ground
(X_E_Ground_XS). Select Offset for the Report Options as shown below. Enter the offset
distance (Min setback + Wall Toe Width + Parapet Thickness) and the profile name. Select
C1GU as the Chain and click on the Add button. Click on the Apply button to generate the

profile.
& Profile Grade Report = =]
File
Job: |123 @, Current Station: I?SB+DD.DDD R
Chair; |MAIN vi
Begin Statior: | 735+00.000 F 1 | 795+00.000 F 1
End Station: | 735+60.000 F 1 | 736+50.000 F 1
- Search Criteria
Existing Ground Line: %"’I Dizplay
Proposed Finizh Grade: = g ProposedlEi Elﬂ
Feport Options: | Olffset vI ¥ Ly Mames: |><_E_Gr0und_><8 ]
— Offzet T e b |
Offzet Chain Frafile Freference 4 Colars: | ByLevel 3|
C1GU FI1SETBE  Auxdlig 74 Styles: | ByLevel ]
2 + Add ¥ ‘weights: [BuLevel ]
Match | Display I Feset I
X
Offzet: |9 Station Ausiliary Alighment vI
[ Stare Profile: [PTSETE | iChain: [C1GU Q.
BegimmmgEaimt i umber: Ed'l 8
I Pauge on Each =5
ASCI File: IE:\XSDE\YDur_proiect\Hoadwa_l,l\geopak\w Q
Apply k|

Figure 1-8: Existing Ground Profile at Offset from Gutterline (GU)

Note: Offsets to the left are negative values and offsets to the right are positive.

11. Create a new design file for the wall profiles (See CADD Standards Manual for naming

conventions). Open the Draw Profile from the Geopak Road Tools dialog as shown in the
figure below.

Figure 1-9: Geopak Tool Draw Profile
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& Draw Profile
File Edit Update Options

Jab Number: [123 =1 e ﬁ LLateliGeals;
—picivci [T~

Surfaces ! COGO I Frcqectmnl

i B

= et

Figure 1-10: Geopak Tool Draw Profile

# Profile Cell Control
ciive Chain

I [0 3

Microstation File Station Elevation  H.Scale . Scale

Gap |

Def——
>3

X

Figure 1-11: Profile Cell Control

R
i i Im
Eleation: IW
Huarizontal 5cale: IW
Wertical Scale: IW
Mo Gap Vl
Cell Range

Top Delta v| | 50.000
Eattom Delta 'l |D.DUU

Figure 1-12: Place Profile Cell
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15. The Profile Cell Control will appear with the Active Chain information as shown in the figure
below. Close the Profile Cell Control box.

R? Profile Cell Control

1 =1 3
Activs Chain
Microstation File Station Elevation  H. Scale . Scale Gap
A Ack i

Figure 1-13: Active Profile Cell Information

16. Click on the COGO tab in the Draw Profile dialog box. Double click on the By Level
Symbology field. Change the level symbology as shown below.

2 Diaw Profile

i o3
File Edit Update Optiohs
Job Mumber: [123 = @ ﬁg Label Scale: [0.000000
Chair: |CT1GU >
————retmelip| 050 | Prcjection |
MHame |Dis|:||_a‘\'I Seltings | Draw |
a
e
- Details
Pofie: [ =] Station Limits ——————— £ Set Feature
" Begin: [0+00.000 @
Yerical Dffset: | 0.000 . 2 Symbol
" End: [0+61251 o Hmbology
. Lewel. |AU><701 -
Display Settings
By Lovel Symbulogy ~ | [ EE—_l L L — ?Iw 2 = =
-
Feature: [ONGEniEs Y. = L i
ieiaht; S ~|
[ ptitrs: —
General 1= | /Rl Labels Erom/El
wel Gicle_ = _Corcel |
Ve I Grade otels | E0eraon]

Figure 1-14: Draw Profile

17. Select the gutterline profile (P1GU) and click on the Add COGO Profile Settings as shown
below. The gutterline profile will display in the design file.

2 Draw Profile
File Edit Update Options

Job Humber: [123 = 9 ﬁg Label Seale: [ 0.000000
Chain: [C1GL >

Sutaces | COGD | Projection |

=10 %]

Details
_Qproﬁ\e: F1GU = Station Limits

Velical Offsel; [0.000 Llesed] -0 000 [
I End: [G61.207 <

Display Settings
By Level Symbology ¥

[Curstam Line Stle
Featire) [o o Erfiizss. %v o |[[5Geele Fector DI

[ptiofs

General R R
WP [Eiclel ¥
WE

I= | Grade labels | [2iand0 >

Figure 1-15: Draw Gutterline Profile
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18. Click on the Projection tab in the Draw Profile dialog box. Select the chain and profile for
the BWFB text. Double click on the By Level Symbology field and select the symbology as

shown in the figure below and click on OK.

g Draw Profile = 5]l
File Edit Update Dptions

Job Mumber: |123 VI @ ﬁ Label Seale: |D.DDDDDD
Chait: |E1GU vl

S R
Type | Chain | Profile/Sufa Display Settings Diraw I
|

il
it
Dietails*
= Stationing———————————
Type: _Cogo Chain vI )
i [CIEwWEE = :: Begin: | 0.000 i
B End: |E1.291 e
Vettical Offset: [ 0,000 | Trezrere] o0 A
[~ POT ymooiogy
Lewvel: IAUX_D2 VI
| Extractionfrom Gurface ————————— = Filten Toleranzes Bl m
T Files | @) Harzamtal: |D.300 Style: Iﬁ
Iethad: ianales. ¥ W ETEREE: |D.1DD wWeight: 2 -
— Dizplay Settings hd
By Level Symbology_¥ | oK | Cancel |
Featunes | W Enfies

Figure 1-16: Project Profile for BWFB

19. Click on the Add COGO Profile Settings as shown in the figure below. The bottom of wall
profile will be displayed in the design file.
g Draw Profile !IEI E

File Edit Update Options

Job Mumber: [123 = @ ﬁ' Label Scale: [ 0.000000

Chair: |C1GU I
Surfaces] EDGDI Projection l
Tupe Chain Profile/Surfa Display Settings Diraw
Cogo C1BWFE  P1BWFB ! Co; A2 Add
&
X
- Details

Type: _Cogo Chain | Statlomrjg -
Chain: [CTEWFE = ; Begin: [0.000 @
le: End: [61.231 @
Prafile: |F1E%FEB -
Veitical Difset: [0.000 :: ;‘DCT'E'“¢| | [

Filten Taleratizes

i orizarta: |D.SDD
e |U.‘IUD

I | Extraction fram Surface

Tt File: | Q)

Ffethods | Tnangles

~ Dizplay Settings:
By Level Symbalag vI = (Eurstam L Shle
Feature: |< Wm Ertriess v[ é = Siale facton | DOIG0

Figure 1-17: Draw Bottom of Wall Profile
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i

File Edit Update Options

Job Mumber: |123 = ﬁ ﬁ Label Scale: |U.DDUUUU
Chain: |C1GU |

Surfaces] CDGDI F‘mieclionl

Type | Chain | Profile/Suifd Display Settings | Draw |
Cogo CIBWFE  PIBWFE  Lw AUX_02, Coc . M2 @l
I

D etails*

Type: _Coga Chain Vl SIaIIDHII’?Q |

hain: [C1TwFG ~ :: EEan 0.000 “@r

flzp End |B1.291 e
rofile: [P1TWFG -
i Se X
Yertical Ofset: [0.000 7| Trezreoed] 00T ]
- eat Sembalogy ——————————————————
i 10| Efraction fram Gurface {1 Filten Tiol=ranzes Level: JAU_03 =
T e @) Herizantal; |02 Color: [ 2 =]
et iiarales ¥ e IU.‘IUU Style: 3 =
“wigight: 2 -
- Display Settings -
star LLite Stle
By Level Symbology 'I
- ok Cancel
Features | HEEntisss Vi o _ _I

Figure 1-18: Project Profile for TWFG

I

File Edit Update Options

Job Number: [123 = d@ ﬁ Label Scale: [0000000
Chain: [C1GU VI

Surfaces] COGO I Projection l

I Type | Chain | Profile/Surfa Display Settings
C1BWwWFE  P1BWFB  Lw AUX_0Z, C
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| Draw |

L— Add

&
X

2

~ Detailz

Twpe: CogaChan  ¥| Stationing————————————
Chain: [CTTWFG = I Beginc [0.000 @

L End [E1.291 @
Profile: |F'1 TWFG vl r
Vettical Dffsst, [0.000 iz |

" FOT
= I° | Etraction fom Guface———— = Fillen Tioleranpes
I Eiles I Gl i Erizatibal | W=
Iethad Trsnales ¥ VUl ID‘IDD

-~ Dizplay Settings

By Level Symbology v| _ [Euztan Line Stile
Featie; |< I Ertriess =] 4 ™| el factor: [ D0000

Figure 1-19: Draw Profile of Existing Ground at Footing Back
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File Edit Update Options
Job Mumber: 123 = @ ﬁ Label Scale: ID.DDDDDD
Chain: IE‘IGU vl

Surfaces] COGO I Projection I

| Type | Chain | Profile/Surfa Display Settings | Draw |
Cogo C1BWFE  P1BWFB  Lw AUX_02, Coc. M2 ]
C G P1TWFG :
X
D etails*
= Stationing—————————————
Type: _Cogo Chain vI )
haire [C1GU = ; Begin: | 0.000 i
e End: | £1.291 i
Tofile: IF"ISETBK vl
-
Vertical Offset: [0.000 8 i | [ =
[~ POT
Symbology ——————————————
Bttt Sitases 1 [ FltEn e aties 04 ]
Tk Eie: | o) Hireantal. 0200 Color: [T ByLevel =]
ethody Trangles. ¥ Y EranEe; ID.‘IDD Styles [------ 2 -
- Digplay Settings Weight: I 2 =
= : -
By Level Symbology vI _ ——
Features [QNaERTEs S = ey Sale factar | I | aF. I Cancel |

Figure 1-20: Draw Profile at Existing Ground at Offset from Gutterline

— Gutteriine Profile
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Co  DiBWm FIBVER L Ao o a2 at Back of Wall Footing
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. Stationing —————————————

Type: _Cogo Chain -
" Beginc [0.000 e

Chaire [C1G0 - |
N e e— Endt [E1.281
Profile: [P1SETEE >
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" FOT
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~ Dizplay Settings

By Level Symbology ¥ m (Eustor Life Ste
Feture: [RNBErtEs s | ol I= [ Szl facton [DE000

Figure 1-21: Draw Profile of Existing Ground at Offset from Gutterline
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24. Send the dgn files with the plan view, profiles and cross sections to the Structural Engineer
for the final wall layout design. Provide the Chain and Profile names for the four profiles.
Include a print out of the AdHoc attributes used for the parapet wall as shown below.

gAdHoc Attribute Manager = =] ]
File
BaY e~
Mame | Type | Walue |
Parapet Thickness MHumeric: 1.500000
Parapet Height MHumeric: 2280000 (=
Embedment Depth MHumeric 2.000000 b4
Structure Exc 'Width Numeric 1.500000
'w/all Exc Slope Back Sting 11
'wall Exc Slope Front String 11
Wwiall Backfill Depth Mumeric 2.000000
B ottomF ootingProft ame Sting none
GutterlineChaint ame String nane
Faundation Depth Mumeric 0.000000

Figure 1-22: Printout of AdHoc Attributes used for Phase 1 Parapet Wall Layout

-11 -
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Phase 2

1. The Structural Engineer will provide a dgn file containing the designed profile for the
bottom of the parapet wall footing. Store the profile supplied by the Structural Engineer as
P1BFFP, based on the gutterline chain created in Phase 1 (C1GU). Click on Vertical
Alignment from the Road Project Manager dialog box as shown below.

gﬂnad Project: Your Project.prj

Ssket|  Define|  Ponviewer |

hﬁﬁ ﬁh

fﬁﬁ?

Figure 2-1: Vertical Alignment

2. From the Settings dialog box, click on Identify Cell or select PGL Chain C1GU. Enter a
Horizontal and Vertical Scale of 1. Click on the DP button and tentative snap to the origin of
the Profile Cell and accept the data point. Click on OK.

'z'f_-_-,"-" Settings
C1GU =

1.000000
1.000000
0+00.000

3000, 000000
1120.000000

1120.000000

Figure 2-2: Vertical Alignment Settings Dialog

-12 -
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g Profile Generator (K Value: K¥alues_2004english_kvl)

_Bile  Todls.

EE [wera
Statian: W Statiar: W ff Vi
Elevation: W
Back Grade: [0.2862 O +|
Length: JW

<< Insert ] Drwnarmic ] Delete 1 Insert »» 1

Ereviousi 1[4

Figure 2-3: Generate Phase 2 Profile for Bottom of Parapet Wall Footing Using
Profile Generator

ngﬁle Generator [K Yalue Table: K¥alues_2004english_kvl) - ﬂ

File Tools

Preferences, .. — =
Profile Cell Settings... f———
= d 50,0000 f_»

o Tl — Elevation: [3064.1 Lock ¥
Load Profile. .. | o >
¥ - << Inzert | Dwnamic | Delete | Ingert »> |
Save Profile =
& B
Frafile: | F1BFFP hd
Clear Profile o
le: [1230sding |
Draw Frofile Input File: | 1230zd.inp

Exit Ok | Cancel |
Brevious| 1 [4] 4 *

Figure 2-4: Save Phase 2 Profile for Bottom of Parapet Wall Footing
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5. Open the proposed plan dgn file containing the parapet wall AdHoc line. Open the AdHoc
Attribute Manager as shown below. Click on File then Preferences. The Set Mode should be
set to Replace. Close the Preferences dialog box.

=2 ([

gAdHoc Attribute Manager

g Preferences =]
‘ -

G Y e

i Certer 7|

[ \

"a

Figure 2-5: AdHoc Attribute Manager

6. Click on the Identify Element button as shown below. Double click on the plan view parapet
wall line. The AdHoc Attributes of the line will then be displayed in the field.

gAdHoc Attribute Manager =15 ] gAdHoc Attribute Manager

Parapet Thickness Mureric 1.500000
Parapet Height Mumeric 2.250000
Embedment Depth Murmeric 2.000000

Structure Exe Width Murmeric 1.500000

wall Exc Slope Back Shring 11

v/ all Exc Slope Front String 11

' all Backfill Depth Murmeric 2.000000
BattomF oatingPrafN ame Shring hone
GutterlineChainMame Shing none
Foundation Depth Murmeric 0.000000

Figure 2-6: Identify Element

7. To change any of the values, click on the value and type in the desired change as shown
below. Include the bottom of wall footing profile, the gutterline chain and all other design
parameters supplied by the Structural Engineer.

gAdHoc Attribute Manager

FParapet Thickness Mumeric 1.500000
Parapet Height Mumeric 2.250000
Ermbedment Depth Mumeric 2.000000
Structure Exc Wwidth Mumeric 1.500000
wall Exc Slope Back String 11

' all Exc Slope Front Sking 11

'l B ackfill Depth Murmneric 2000000
E ottomF ootingProft ame F1BFFFP

GutterllnalnNme
Foundation Depth | Mumeric | 0.000000

Figure 2-7: Adjust the AdHoc Values
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8. If the Design and Computation Manager is open, make sure that the ‘Place Influence’ and
‘AdHoc Attributes’ are toggled off as shown below.

Z 609082000 CFL Asphalt Pav... [= ] 7

Figure 2-8: Toggle Place Influence Off

9. Click on the Set Attributes button as shown below. Click on the Parapet wall line to identify
it, and click again to accept the changes. To check if the changes have been stored, use the
Identify Element button as described in step 6.

£ AdHoc Attribute Manager

Parapet Thickness Mumeric 1.500000
Parapet Height MHumeric 2250000
Enbedment Depth MHurneric 2000000
Shucture Exc Width MHurmeric 1.500000
"/ &ll Exc Slope Back. String 11

' all Exc Slope Front String 1:1

"/ all Backhill Depth MHurneric 2.000000
BattormF ootingPraft ame String F1BFFF
GutterlineChaint ame String C1GU
Foundation Depth Mumeric 0.000000

Figure 2-9: Change Parapet Wall AdHoc Attributes

10. Re-run the proposed cross sections with the new AdHoc attributes.
11. Re-draw the profiles as described in the Phase 1 procedures.

12. Send the dgn files with the plan view, cross sections and profiles to the Structural Engineer
for review. Include a print out of the Adhoc attributes as shown in the figure above.
Additional iterations of phase 2 procedures may be required.
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