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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: MSE 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. Additional
cross sections may be required at the beginning and end to determine where the wall
should begin and end. To start with, extend the wall 20 ft beyond the expected beginning
and ending limits of the MSE wall.

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

3. Run the proposed cross sections. The default AdHoc attributes for the MSE wall
dimensions must be adjusted to match the CFLHD Detail C255-50. As shown below, change
the value for the Additional Exc Width variable from 1.5to 1.7, and the value for the Min
Reinforce Length from 0 to 8. Use the Minimum Detour Width (P_RDW _Detour_Line) to
visually determine in the cross sections if traffic can be accommodated during construction
of the MSE wall. The minimum detour width must provide room for the temporary barrier
and required offset distance. If there is an insufficient roadway width, shoring may be
required or another wall type such as a SMSE wall may need to be used.

gAdHoc Attribute Manager ==]
File
2
BT @
MName | Type | Value |
Wall Foreslope String 1.3 -
\/all B atter Stiing 241
Leveling Pad Depth Mumeric 0.000000 ¥
Wadall Lift Height MNumeric 1.500000
Set Back 'width Mumeric 4.000000
'/ all \width Factor Numeric (0. 700000
Additional Exc Width Numeric 1.700000

in Reinforce Length Mumeric
\4/all Encavation Slope String 11
Embedment Depth MNumeric 2.000000
BottomF oatingProf ame Stiing nane

W allChainMame String hohe
UMLOCK W all Foreslope: Skring M
Foundation Depth Mumeric 0.000000
\Wall B ackfil Depth MHumeric 2.000000
MSE ‘wall Facing 'Width Mumeric 0.000000

Figure 1-1: AdHoc Attributes for Phase 1 MSE Wall Layout
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4. To store the MSE profiles, click on Reports & XS Quantities from the Road Project Manager
dialog box as shown below. Click on the Profile Grade button in the XS Report dialog box.

Figure 1-2: Reports & XS Quantities and Profile Grade

5. Fill'in the Begin and End Station of the wall station range. Under Search Criteria, click on
the button next to Existing Ground Line as shown below. Add the Lv Names to the Existing
Ground Line dialog as shown below. The Existing Ground Line should only have existing
ground level (X_E_Ground_XS) in the Lv Names. Close the dialog box.

# FPiofile Grade Report - [Cl x|

iz
-
[7o6/500007 1 g

Figure 1-3: Profile Grade Report

6. 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
catch point to catch point, and it must pass through the text points TW and FBW (See
Figure 1-7 for text locations). The following levels must be specified for a MSE retaining
wall: X_P_Fillslope and X_P_MSE_Wall_Toeslope. Close the dialog box.

g Proposzed Finizsh Grade == =]

SE_wall Toeslope
T Ll omtaers: 0

EyLevel

e
_Mach | _Disply | _PReset |

Figure 1-4: Proposed Finish Grade Dialog
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7. Pull down the Search Text menu and fill in the text dialog box as shown in the figure 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.

gPlnfile Grade Report

iz o
[ -

Add

F1TW CITw

r
&Y our_project\Roadway'aeopakiwal_test| C

Figure 1-5: Add Profile & Chain at Top of MSE Wall (TW)

Note: For easy reference, wall Chain and Profile names can include a station

8. Add the search text for the front Bottom of Wall (FBW) as shown below. Click on the Add
tab to add the text to the search text box. Click on the apply button to generate the chains
and profiles based on the locations of the TW and FBW text as shown in Figure 1-7.

2 Piofile Grade Repoit

iz o
T

PIFEW  Test Alig % Add

cvrour_project\Rloadwayhgeopakiwall MS 1O

=
Figure 1-6: Add Profile & Chain at Bottom of MSE Wall (FBW)

Note: All chains will begin at station 0+00
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Figure 1-7: Search Text Locations

Create a new design file for the wall profiles

Figure 1-8: Geopak Tool Draw Profile

# Draw Prafile _ o] =]

File Edit Update Options

Job Mumber: [123 =] @ ﬁ Label Seale: [ 0.000000
(-]

i i [N

Surfaces] COGO I Proiectmn]

Type| Name | Display Seftings | Draw I
(]
il
X
g7
- Details
TNFlee [ Q
Method: Trangles ¥
- Display Setings ———— - Filter Tolerances
By Lewel Symbology 'I = Haorizantak: IDBT
Features | EERiEs = & Warance: [ 0100
- Station Limits ———————————— Offsets
" Begin: [0+00.000 b Horizantal: [0.000
O End [0eB3227 | { Vetical [0000
[ v [ —

Figure 1-9: Draw Profile Dialog Box

-4 -



CFLHD Retaining Wall Layout Procedure Manual
MSE Walls

# Profile Cell Control o s B

Active Chain: [RETSS

Microstation File Station Elevation  H.Scale V. Scale  Gap |

2P S—
b
x

Figure 1-10: Profile Cell Control

& Place Profile Cell N =13
Ele: - [3040.000
Harizontal Scale: |1 000000
Wertical Scale: | 1.000000

Mo Gap ¥ I
Cell Range

Top Delta Vl | 50.000
Eattom Delta 'l | 0.000

Figure 1-11: Place Profile Cell

Z Profile Ce == ]
Active Chain: [C1TW =l

ticrostation File Station Elevation  H. Scale . Scale Gap
A Active Design 9040.00000 1.00 1.00 g

Figure 1-12: Active Profile Cell Information
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14. Click on the COGO tab in the Draw Profile box. Double click on the By Level Symbology

MSE Walls

field. Change the level symbology as shown below. Click OK.

& Draw Profile
File Edit Update Options

=1C] ]

Job Mumber: [123 = -d@ ﬁ Label Scale: | 0.000000

Chain: IC'ITW' -
_!“ CoGo I F‘mieclion]
Mame | Display Settings | Draw |
a
~ Details
Profil: [FTTw Sl —
aitical Offset: [0.000 DilBegind] (00000 kg
I End [0+63227 e
i~ Dizplay Settings
By Level Symbology ¥ ustomlLie Stile e & Set Feature
Features & o Erfies Lo é SealEaeir | U Symbology
[0 ptiars Lewel: [AL_01 !
Gereral I vP| Latels FramuEL Y Color, [W'3 |
VP' e W — —
VL | Grade (Latele |0 vI Ineight:
-

Figure 1-13: Draw Profile

15. Click on the Add COGO Profile Settings as shown in below.

The top of MSE wall profile will
display in the design file.

g Draw Profile
Flle Edit Update Options

Job Murnber: |'|23 hd “@ ﬁ Label Scale: | 0.000000
Chain: |E1 T -

Surfaces | COGO | Projsstion |

3 [ B3

i~ Details
Frofie: [FTTwr = Station Limits
Vertical Dffset: [0.000 L[ E=gin: ] 000,000 -
I~ End [0+63.227 @

i~ Display Settings

By Level Symbalag, v| [Eoistan Line Stile
Featine: [ o Enfiies > 2 [ J= | Seale Factor: [ MO0

L
General IS RILatels IEBT R
R [EiElE: vI
ke = Grade Latels)  EERHENT

Figure 1-14: Draw Top of Wall Profile (P1TW)
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(i

Job Mumber: [123

Chain: [C1Tw |
_w-ggu Projection |

File Edit Update Options
= £ ﬁ' Lahel Geale: | 0.000000
=

Type | Chain | Profile/S ufd Display Settings | Draw |
]
L]
X
Details
Type: _Cogo Chain b Sletfanliy
[~ Begin: [0.000 @

LChair: |C1 FEW VI -
N — End: [63.227 @
Frofile: |P1FEW hd
Vettical Difset: [0.000 e i | [0

~ poT

Filter TlEranses
HErizamtali | 020

Y anatee: | R

i 21 Extraction from Gurtace

T Fifes | e

Iethodi| Trsnales ¥

-~ Dizplay Settings

Symbology
Lewvel |ALlx_02 hd

Calor: | [} VI

Style:

]

By Level Symbolog v| ustorn L Shle———r
Features & o Ernfies [ o e L

Cancel |

Figure 1-15: Project Profile for Bottom of MSE Wall (P1FBW)

RE]

Fie Edit Update Optians
= 5 ja Label Seals [0.000000

Job Mumber: [123
Chain: [C1Tw

Sufsces | COGO | Projestion |

- Details

Type: _Coga Chain hd
Chain: [CTFEW =

Stationing

I~ Begin [0.000 s

Profile: [FIFBW 5] | End [E3227 -
Vettcal Offset: [0.000 i | [
I poT
= | Extiaction from Surtase————— CFiter felErances
it e 2 Horzort=1) 0200
Hethod: [Tiizzes v arence: JOI00

~ Display Settings

By Level Symbology ¥ Gusiar Line Stye
Festuie [ENBERTESS: =\ | = e e

— Top of MSE Wall Profile
— Bottom of MSE Wall Profile

Figure 1-16: Draw Bottom of MSE Wall Profile
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18. Send the MSE wall profile and cross section dgn files to the Geotechnical Engineer to assist
in the determination of the site specific design criteria to use for the Phase 2 AdHoc
attributes of the MSE wall. Include a print out of the AdHoc attributes used for the MSE wall
as shown below.

gAdH oc Attribute M anager =] x|
File
B @« -
Mame | Type | alue I
' all Foreslope Stiing -1:3
'/ all Batter Sting 241 (=
Leveling Pad Depth Mumeric 0.000000 »
'/ all Lift Height MNumeric 1.500000
Set Back \width Mumeric 4.000000
" all width Factar Murneric 0.700000
&dditional Exc Width MNumeric 1.700000
Min Reinforce Length MNumeric 8.000000
W all Excavation Slope String 11
Embedment Depth Mumeric 2.000000
B ottomFootingProfM ame Stiing none
W allChainM ame String hahe
UMLOCEK "W all Fareslope String M
Foundation Depth MNumeric 0.000000
W/ all Backfill Depth Mumneric 2.000000
MSE Wall Facing 'Wwidth Mumeric 0.000000

Figure 1-17: AdHoc Attributes for Phase 1 MSE Wall

Note: The default AdHoc Attributes must be modified for Phase 1 cross sections as shown above.



CFLHD Retaining Wall Layout Procedure Manual
MSE Walls

Phase 2

1. The Geotechnical Engineer will provide project specific criteria for the MSE wall. These
parameters, such as Embedment Depth and Set Back Width will vary depending upon the
height of the MSE wall. Adjust the MSE wall Adhoc attributes to reflect the new design
parameters. To change the AdHoc values, 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.

g Preferences =5

Figure 2-1: AdHoc Attribute Manager

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

gAdHoc Attribute Manager =100 ] gAdHoc Attribute Manager

&

Shing -1:3
Shing 241
Murneric 0.000000
Murneric 1.500000
Murneric 4.000000
1 all Width Factor Murneric 0.700000
Additional Exc Wwidth Murneric 1.700000
Min Reinforce Length Mumeric 8.000000
' all Excavation Slope Shing 11
Embedment Depth Mumeric 2.000000
BottomFootingProf ame Shing none

' allChaint ame Shing none
UMLOCK Wall Foreslope Sting N

Foundation Depth Mumeric 0.000000
wall Backfil Depth Mumeric 2.000000
MSE Wall Facing ‘width Mumeric 0.000000

Figure 2-2: Identify Element
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3. To change any of the values, click on the value and type in the desired change as shown
below. Include all design parameters supplied by the Geotechnical Engineer.

gAdan Attribute Manager

W all Foreslope
w/all B atter
a

Mumeric 4.000000
' all width Factor Mumeric 0.700000
Additional Exc width Murneric 1.700000
Min Reinforce Length Murneric 8.000000
wall Excavation Slope Sting 11
Embedment Depth Mumneric 2.000000
BottarFoctingProfM ame String nohe

W alChainh ame String nohe
UMNLOCE W all Foreslope String M
Foundation Depth Mumeric 0.000000
' all B ackfill Depth Mumeric 2000000
MSE ‘wall Facing Width Mumeric 0.000000

Figure 2-3: Adjust the AdHoc Values

4. If the Design and Computation Manager is open, make sure that the ‘Place Influence’ and
‘AdHoc Attributes’ are toggled off as shown below.

£ 609082000 CFL Asphalt Pay... [5[=] [F4

Figure 2-4: Toggle Place Influence Off

5. Click on the Set Attributes button as shown below. Click on the MSE 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 above.

gAdHoc Attribute Manager

Sting -1:3
Sting =241
Murneric 0.000000
Murneric 2000000
Set Back \width Numeric 4.000000
' all ‘wiidth Factor Mumeric 0.700000
Additional Exc WWidth Mumeric 1.700000
Min Reinfarce Length Murneric 8.000000
"W all Excavation Slope String 11
Embedment Depth Mumeric 2.000000

BottomFootingProft ame Sting none

"W allChainMarne Sting none
UMLOCK ‘W all Fareslope Sting ks
Foundation Depth Murneric 0.000000
"W all Backfill Depth Mumeric 2 000000
M5E “w'all Facing “width Mumeric 0.000000

Figure 2-5: Change MSE Wall AdHoc Attributes

6. Re-run the proposed cross sections with the new AdHoc Attributes. Repeat Phase 1 steps 4
through 16.
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Determine the locations of the MSE Wall cells.

Figure 2-6: Place MSE Wall Cells (8'x Wall Lift Height)

Figure 2-7: Eliminate Unnecessary Wall Cells
Note: For constructability, the bottom of the MSE wall should not be stepped in

increments which create a vertical cut greater than 4 feet or as recommended by
the Geotechnical Engineer.
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9. Store the new bottom of MSE wall profile. Click on Vertical Alignment from the Road Project
Manager dialog box as shown in the figure below.

gﬂnad Project: Your Project_prj

Figure 2-8: Vertical Alignment

10. From the Settings dialog box, select Identify Cell or select PGL Chain CITW. Enter a
Horizontal and Vertical Scale of 1. Click on the DP button and data point to the origin of the
Profile Cell as shown below. Click on OK.

g Settings
CiTw =]

1.000000
1.000000
0+00.000

9040.000000
1552583318

5334.554600

Figure 2-9: Vertical Alignment Settings Dialog

11. Click on the Dynamic button on the Profile Generator dialog box. Tentative Snap to the first
VPI of the MSE wall footing and accept it. See the figure below. Click on the Insert button

-12 -



CFLHD Retaining Wall Layout Procedure Manual
MSE Walls

WPl G VLB
Station: | 0+16.0000 Station: | 0+16.0000 off *
Elevation: | 3061.700 Elevation: | 3060200 af_ -

Back Grade: [ ai_ -
<¢ Inzert Dynamic Delete Inzert »>
Lengih: [0.0000 | Deiis | |

Previous| 1 [4]

Figure 2-10: Generate Phase 2 Profile for Bottom of MSE Wall Footing Using Profile Generator

ngfile Generator [K Yalue: K¥alues 2004english kvl] = ﬂ

File Tools
Preferences... — F=EE Ty
FProfile Cell Settings.. |— X -

Station: | 0+56.0000 af - Station: | 0+63.2272 gSave Profile As E|
B il Elzvation: | 3064753 of - Elevation: [9064.542 Piofie: |BEEE | =]
Load Profile... | o - : Fwd Grade: | -2.4653 o - Input File: |1 230sd.inp Q
. — <¢ ngert | Dynamic | Delete | Inzert > ‘
Save Profile Length: [7.2272
QK Cancel |
Symmetrical Yertical Curve ¥ |

Llear Profile Speed: 70 ¥ L: T
(e D — HP Station: [FI5 K: [540.0000 Station
Exit | HP Elevation: [M&— S5D: Elevation

Frevioud] 1[4 ] 314 Hest

Figure 2-11: Save Phase 2 Profile for Bottom of MSE Wall Footing

change the AdHoc attributes
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of the MSE wall to include the bottom of wall footing profile and the top of wall chain as
shown in the figure below. Adjust the limits of the MSE wall line to match the profile.

gAdHoc Attribute M anager

String -1:3
String 241

Mumeric 0.000000

MHumeric 2.000000

Mumeric 4.000000
' all “width Factor MNumeric 0.700000
Additional Exc Width MHumeric 1.700000
Min Reinforce Length Mumeric 8.000000
w'all Excavation Slope String 11
Embedment Depth Mumeric 2.000000
B ottomF ootingProft ame String F1EBFFF

e ' alChaint ame String C1Tw
LIMLOCK "W all Foreslope String M
Foundation Depth Mumeric 0.000000
wiall B ackfill Depth Mumeric 2.000000
MSE W all Facing ‘Width Mumeric 0.000000

Figure 2-12: Change Phase 2 MSE Wall AdHoc Attributes

14. Re-run the proposed cross sections. Check the cross sections to make sure that the design
parameters have been achieved. It is helpful to keep the last iteration of cross sections to
track where changes have occurred. Additional iterations of phase 2 procedures may be
required.

15. Send the final cross section, plan view and profile dgn files to the Geotechnical Engineer for
review. Include a print out of the AdHoc attributes for each MSE wall section. Additional
iterations of phase 2 procedures may be required.

Note: During the preparation of the final MSE plan sheets, the subgrade hinge point and
temporary shoring limits may need to be shown. To generate a profile at these locations,
place an original search text at the subgrade hinge point and another unique search text at
the top of the temporary shoring. Use the Profile Grade tool as described in this workflow
to store these additional profiles.
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