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Process for Calculating Elevation Difference Between Existing and
Proposed Grades at Utilities

The intent of this exercise is to be able to generate an accurate and complete list of all utility
poles, anchors, etc. that fall within the proposed grading limits of your project.

You will generate reports showing both the existing ground elevation and proposed ground
elevation at each utility pole. The grade change can then be calculated and the list delivered
to each utility company for determination of whether the pole needs to be relocated or

replaced.

Keep in mind that a visual evaluation and good engineering judgment must be used when
evaluating the list. For example, your proposed dtm may not be exhaustive of every finished
grade condition, especially say near an entrance. So if a utility pole exists near an entrance,
the report may show a 2m cut at that pole, when in reality there may be no excavation at all.

In addition, there may be poles that exist just outside of the grading limit, but may be
impacted by a culvert or other conditions. Or a pole may exist within the grading limits of a
short sideroad where no proposed dtm or cross sections were necessary.

A thorough QC of the list must be made prior to delivering to the utility company.

1. Before you begin, you must have an existing ground dtm and a proposed finished
ground dtm created.

2. Copy the Topographic base file to a new 3d file called utilities.dgn (.dwg in AutoCad)

3. Isolate all layers with utility poles, anchors, etc.
le. PH-E-UTL-AN — Photogrammetry Anchors

PH-E-UTL-BH - Photogrammetry Bell/Hydro Poles
PH-E-UTL-HP - Photogrammetry Hydro Poles
PH-E-UTL-BP - Photogrammetry Bell Poles
PH-E-UTL-LS - Photogrammetry Light Standards
SP-E-UTL-AN - Survey Anchors
SP-E-UTL-BH - Survey Bell/Hydro Poles
SP-E-UTL-HP — Survey Hydro Poles
SP-E-UTL-BP - Survey Bell Poles
SP-E-UTL-LS - Survey Light Standards

Verify that these layers contain all of the utility facilities that you wish to report.
Ensure that no miscellaneous information is included, i.e. aerial lines, clearance text,

etc.
This process will still work even if the graphic symbols are shared cells with tags.
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4. FILE >NEW. Create a new dtm called ExistingUtilities.dtm

Surface | Geometry | Drainage |

Type: | Existing vi [ dpoh |
Narne: |ExistinglUtities | [ He
Description: — [Existing Utiites |

M awirurm Length: ||:|_|:||:||:| |

Freference: | MO - |
MHame Dezcription
Drefault
HuumBexst Highumays Existing Gro...
HuwmER OV Highway B Right of W, .

Created from roadway. .

Cloze

This new dtm will be used as a “container” to store the horizontal and vertical
locations of all the existing utility poles, anchors, etc.
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5. FILE >IMPORT SURFACE

T Import Surface

From Graphics | DEM || From Geamstry |

surface: | Eistingltilities w |
Load From: | Level o |
Level PHE-UTLHP v| T
Elevations: | Drape Surface w |
Intercept Suface:; | HuayBexst w |
Drape Vertices Only
[ Thin Surface
Talerance: B.000 |
Features

[] Usze T agged Graphics Information

Seed Mame: PH-E-UTL-HF “ i!
Feature Style; Ut Hydra Pale w
Paint Type: | R anidam w |
[ Maximum 5 eamert Length: |:j oo |
Fairil Density [nterval |:j o0 |

Duplicate Names:
Append Replace Rename

Exclude fram Triangulation

Cloze

Select the From Graphics Tab. Select your Existing Utilities surface and load from
Level (Layer).
Select your first layer that contains utilities, i.e. Hydro Poles.

Set the elevations to Drape Surface and select your existing ground surface as the
intercept surface. Toggle on Drape Vertices only.

For the seed name, type in the same name as the Level (Layer) you are importing
from. Select the appropriate feature style and set Point Type to Random.
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You do not need to triangulate anything in this surface, so check on Exclude from
Triangulation.

6. Repeat the above step for each and every level (layer) you wish to include. Be sure to
match the seed name to the level (layer) and select the appropriate feature style.

7. Verify that all of your features have been imported correctly.
SURFACE >FEATURE > FEATURE PROPERTIES

eature Properties. =l
Surface: | ExistingUtities v EM? 7
wallable:

Feature:

= Unpaved Road ~

Mame Style Descriptic _‘*’J Ll Bell and Hydra Pole [ | :
PH-E-UTL-&N Lt Anchor Ht: Eeg F'oFlf |
PH-E-UTL-BH Ut Bell and Hydro Pole pdro.tole ; -
PH-E-LITLHP Ut Hpdha Pole UMl Light Standard 7
; ' Median Ditch b
PH-E-UTL-LS LIt Light Standard
SP-E-UTLAN UM Anchr Bl [ New Styie... |
SP-E-UTL-BH Lt Bell and Hydro Pole
SP-ELUTLEP Lt Bell Pole UM zirichor v| [_Hep ]
SP-E-UTLHFP Lt Hydro Pale Secondarn:
SPEUTLLS LIt Light Standard
Fay Iterms
Marme Description Frarn Style
¥
b e
M arne: | PH-E-LITL-AM | Triangulation
Description: | | Eebeiie |ﬂand0m B |
Bk | | Paint Denzity Interval: | g oog | ‘ﬂ
& : i

[] Refresh/Display in 3-0/Flan View Sl g

Select each feature in the left window and press List Points:
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Featur=e Points
Ham=: PH-E-UTL-iN
Description:
Surface: ExistinglUtilities
Type: Point
Style: Utl Anchor
Length: 18761 817
Point X ¥ o
1 200378 .5340 4885410.8920 386 .5508
2 200434 .3090 4885248 3130 385.9850
3 200437 2310 4885249 5210 385.9864
4 200407 .0370 4885227 5820 384 6511
5 200420 .9040 4885157 . 9140 380.0648
3 200409 .3850 4885235 8340 385 . 0674
7 200472 7090 4885324 0490 387 .6130
¢ Il |

Distance Along Featurn
0

171.881
175.043
212.350
283.572
362.498
471.118

110 nan

4]

]

&

24

Look through the point list to verify that all of the desired features were imported.
Also, verify that a Z elevation appears for each point. If any points have been
duplicated or are missing elevations, verify the dtm and the cells (blocks) at these

locations and repeat Step 5 above.

Note, if you repeat step 5, be sure to Empty the surface first.

Save your ExistingUTtilities.dtm surface.

8. The next steps are to isolate only the utilities that fall within the proposed grading

limits.

Open a new empty drawing file or delete all of the graphics in your current working

file.

SURFACE >VIEW SURFACE >PERIMETER

- .

1 View Perimeter

Symbology:

Ohject M amne

Perimeter ]

View the perimeter of your proposed ground dtm.
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9. SURFACE >VIEW SURFACE >FEATURES

Set Fence (Region) Type to Element and place a fence (Region) on the perimeter of
the proposed dtm.
% View 1 - Model - Top

Eﬁvéqu@@Lﬂﬁ e/l 5| .:Hﬁ’,"r,gﬁi < %
T —— x|
Surface: | E sistingUtilities v |
Fence Mode: :Inside |
Edit Style...
Features:
M ame Style L ﬂ

(PH-E-LITLAN
|PH-E-LITL-BH
lPH-EUTLHP
lPHEUTLALS

ar
| nd Hydro Pole
It Bell Pole

UM Light Standard

[ £ all

Only the features within your proposed grading limits should be displayed. Verify
that the displayed features have been displayed on the correct levels (layers).
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10. FILE >NEW. Create a new dtm called ImpactedUtilities.dtm

(- ]2 [x]

Surface | Geometry | Drainage |

Type: | Dreszign ¥ | [ Apply ]
M ame: |Impau:teu:|L|tiIities | | Help |
Description; |Impau:teu:| Itilities within gra|

b aximnurn Length: ||:|_|:||:||:| |

Preference: | Diefault - |

Mame Dezcription
Default
HuwyBexst Highwwayk Existing Gro...
HuwyBR 0 Highway & Right of '
HwyBtop Created from roadway ..
E sizgtinglItilities Ewizting Utilities
IrmpactedUtites Impacted Ltilibies withi...

Cloze

This new dtm will be used as a “container” to store the horizontal and proposed

ground vertical locations of all the utility poles, anchors, etc. in the impacted areas of
new grading.
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11. FILE >IMPORT SURFACE

From Graphics | DEM || From Geometry |

Surface: | ImpactedUtilities w |
Load Frarm: | Ll v |
Level SPE-UTLAN v|
Elevations: | Drape Surface w |
Intercept Surface: | HuwyBtap “ |

Drape Yertices Only
[] Thin Surface

Talerance: 5000

Features

Seed Mame:

Paoint Denzity Interal

Duplicate Names:

Append Feplace

Exclude fram Triangulation

[] Usze T agged Graphics Information

Apply

Filter. ..

Fesults...

Preferences...

Help

Impacteddnchors e

Feature Style; It Anchor by
Paint Type: | R andom b |
[ Maririurn Segment Length: |:',- oo |

|0.000

Henanm:s

Cloze

Select the From Graphics Tab. Select your Impacted Utilities surface and load from

Level (Layer).

Select your first layer that contains utilities, i.e. Hydro Poles.

Set the elevations to Drape Surface and select your proposed ground surface as the

intercept surface. Toggle on Drape Vertices only.

For the seed name, type in a name such as ImpactedAnchors. Select the appropriate

feature style and set Point Type to Random.

You do not need to triangulate anything in this surface, so check on Exclude from

Triangulation.
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12. Repeat the above step for each and every level (layer) you wish to include. Be sure to
select the appropriate feature style.

13. TOOLS >XML REPORTS >STATION OFFSET

7. Station Offset Report - |5
=5 Station Offset Report Suface: [|mpactedUtiities v
Lo General
{ Imclude Features:
: Horizontal Aligrnments M arne Style D escription j:l
“o g Features

[t Anchor

.Ut Bell and Hydro Pole

Lt Bell Pole
IJH Hydro Pale

25 L il | o

[ Apply ] [Preferences...] [ Cloze J [ Help ]

On the General window, set active your centerline alignment. On the Include window,
toggle on the On-Alignment horizontal points. On the Features window, select all of
your features.

The station and offset report will display from your centerline alignment to the
impacted utilities showing the Proposed Ground Elevation.
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off: \Ter =
|P:25384000-008 nroads R oads SR ~
File Name: P:\25381187-00%4utoCADVT Inroads\Geometry\2538-Hwy 6.alg =
% S 2 Last Revised: DryC 2/15/2008 8:38:16 AM
I Stakeout Input Grid Factor: 1.00000000 Note: Allunits in this report are in meters unless specified otherwise.
1= StationOffsst =
A& IHEDMLand=ML ! Feature Station Offset  Elevation Northing Easting
_% SOl Sricpe ImpactedL ightStandards 224265613 10599 383216 4883458913 200705683
&) FrofieStationE levationd, ImpactedHydroPales 224272563 13262 382696  4803479.082  200726.698
A StationB aseCoordinales ImpactedHydroPales 224419268 26003 378962 4883626380 200720784
§ g:::;:g::@gﬁfafé:ea ImpactedAnchars 23+4255.379 20630 376.214 4884448703  200562.359
A7) Stationffsst xel ImpactedHydroPales 234255 503 16418 375026 4884447956  200558.212
K satonDifsattlongSingk ImpactedAnchars 234255 634 12261 377308 ABB4447228 200554117
g Sl brgatoy ImpactedAnchors 234265799 12874 377098 4884447516 200564 683
KR Trarsverebodine il ImpactedAnchars 23+503327 12716 376758 4884689609 200503705
21 Superslevation W ImpactedAnchars 234503 543 14037 377417 4884690080 200504 958
% gjfva:fs ImpactedHydroPoles 23+505.932 15.976 376192 4BBATT1.158 200491.584
5 Tabling 2 ImpactedHydroPales 234825113 12668  A73T76 4885001234 200420219
PTG = ImpactedHydraPoles 234898.196 16.390 375422 4885078363 200435602 =

Repeat this step with another report showing the Existing Ground Elevations.

14. Once you have created the proposed and existing ground elevation report, create an
excel spreadsheet to organize your results.

(] Fle Edit Wew Insert Format Tooks Data  Window Help

A= RERE TN A R RN Y S - - 10 = =5s % 0 8
I e Mt EEP M R0 N | S | 21 By §3 | Y Rephy with Changes. . End Review. .
AT - A Hydro Pole
A | B T ¢ [ DB ] E [ F T & T H ] [ 7 T K [ T [w] [
7 i
o]
s Elevation B . Distance from | Clear Zone |Within Clear| Elevation | Grade =
5 Featurg Atation Offget Proposed Narthing Easting EP to Feature [ from EP Zone Y/N Existing | Change
10 |Hydro Pale 224272683 | 13.252 382696 4883479.082 | 200726.893 3.41 7 NO 384.945 2.25
11 |Hydro Pale 22+419.268 | 28.003 378.982 4883626300 | 200720.784 24.25 7 NO 379.370 0.38
12 |Hydro Pale 23+255.803 | 16.418 375926 4884447 956 | 200558.212 12.67 7 NO 376515 0.58
13 |anchor 23+255.634 | 12261 377.308 4884447 228 | 200554.117 8.51 7 NO 376.655 0.65
14 |anchor 23+255.799 | 12.874 377.093 4884447 516 | 200554.683 3.12 i NO 376.308 073
15 |anchor 23+503.327 | 12716 376.753 4884639603 | 200503.705 8.97 7 NO 377.880 0.92
16 |anchor 23+503.543 | 14.037 37747 4884590.050 | 200504.955 10.28 7 NO 378.080 0.67
17 |Hydro Pale 23+825.113 | -12.668 373778 4885001.234 | 200420.213 5.92 7 NO 374,302 0.53
18 |Hydro Pale 244235936 | 1B.458 385.030 4385410.548 | 200374.213 11.13 7 NO 386661 -1.63
19 |Hydro Pale 24+312.148 | 17.288 383.104 4885435563 | 200360.962 8.97 7 NO 334.055 0.5
20 [Hydro Pole 24+389.633 | 1B.866 381.747 4885560.735 | 200348.772 9.22 7 NO 3532924 -1.18
21 |anchor 24+389.739 | 12297 383.113 4885560.317 | 200344.222 465 9 YES 352833 0.27
22 |anchor 2457 567 | 12353 382923 4885636.391 | 200341.483 4.70 9 YES 352408 0.52
23 [Hudm Prla 4R nas | 15 477 A1 ERd ARREERR 781 | 0N34S 571 _RYR i q YES IR 5117 R4 ]
M 4 v w{\Utility Conflict List { Utiity Confict List Sorted £ Utiities Bxisting Blevations 4 Utilities Proposed B | < I >
Ready UM

You could identify which features fall within the clear zone within your spreadsheet,
however you could also use the same process above to do the same. i.e. Draw your
proposed clear zone lines and create a closed shape. Then display only the features within
this shape.
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Your utilities can now easily be displayed in your cross sections if needed.
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