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Chapter 20: Quantities
Overview

Quantities are calculated by many different methods. The
type of quantity, its unit of measurement, and how it is shown
in the plans will dictate the method used to calculate it. Since
this is a CADD manual, this chapter will go through the
procedures used to calculate quantities using plan and cross
section drawings. A detailed description of each item to be
calculated, the means of calculation, and the accuracy needed
is reserved for another publication.

c\&?

CAUTION

These methods will only work if you use D&C
Manager to draw or set the symbology of the
elements you need to quantify.

This chapter is broken into two sections. Calculations in plan
view and calculations in cross sections. D & C Manager will be
used to calculate items in the plan drawing and XS Reports will
be used to calculate items in the cross section drawing.

Quantities in Plan Drawings

Three different types of quantities can be calculated in the

plan drawing: each, linear, and area. All of these will be
calculated using the computation tool in Design & Computation
manager. Most of the items that need to be calculated are set
up in EFLHD’s Design & Computation Manager database. So, if
you followed these standards while drawing each element,
quantity calculations will be easy. See the chapter on D&C
Manager for more information on drawing elements.

The D&C manager can be selected by picking Plan View
Quantities on Project Manager, or by selecting Design and
Computation Manager icon on the GEOPAK Main menu.

P %]

25

|
e Design & Computation Manager|

._.".IL X =
¥, )

Figure 20-1: D&C Manager Icon
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If you use Project Manager, GEOPAK will automatically set
Design & Computation Manager in Compute mode. If you
select Design & Computation Manager from the GEOPAK Main
menu, you will need to shift it to Computation mode by picking
the Compute button in the menu bar.

Z Design and Computation Manager =10l =|

File Edit Settings Favorites Help

B FERHE DR

& M:\Cadd_resource_v8sws_30Compute |s\DDBSAEnglishywd_ENGLISH.ddb
£1 CHAINS/PROFILES
3 MvBA Applications
£33PC
23 Pay_items

Figure 20-2: Compute Icon

ThIS WI|| pop up the following two dialog boxes.
er =lof x|

File Edit Settings Favorites

m-dﬁag@:

@@ M:A\Cadd resource_wB'_30WStandards\DDBSAE nglizh"8_EMGLISH.ddb
23 CHAINS/PROFILES

£ MVBA Applications

=3 3PC

& Pay items
23 Division_100
£ Division_200
{21 Division_300
1 Division_400
(23 Division_500
(27 Division_&00

3 Define_dan

Figure 20-3: Select Item for Computation

& Plan Quantity Computation

Jobe [470 R Edents | View *| Inside ¥

B azeline Reference

Chain ™ |35HEV3 - ‘[Z§ W Begin Station: | 1+000.00  +
W Range: [100.00 [ EndStation: | 4+409.11  «és

[+ Hilite During Computation l Compute Quantities |

Figure 20-4: Compute Dialog
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The first dialog box will allow you to select the items to be
calculated. The second dialog box sets up the parameters for
calculating and reporting the quantities. The following
workflows will explain the processes for calculating quantities
in each of the three types: each, linear, and area.

Examples of quantities to be calculated in units of each are,
manholes, trees, lights, survey monuments, etc. The following
workflow will guide you through the calculation process.

Workflow 1: Calculating “By Each” Quantities

1. Select item or items that you want calculated
using the D & C Manager item list. Double-clicking
on the item to be calculated will populate
collection box at the bottom.

= Design and Computation Manager |'._ 'E|[E|
File Edit 3Zettings Favorites Help

B id ?{_ﬂ, .'?h

[ Diivisior_600 A
[ 60104 - Concrete Headwalls
£ 602071 - Pipe Culverts J

[0 60203 - Arch/Ellip Pipe Culy
(231 60206 - End Sections

[0 60208 - End Sec, Ach/Ellip
[ 604071 - Manhale

i [MH Manhole

MH M anhole

Figure 20-5: Item Selection

2. Make sure the Job Number and Chain Name are
correct. Set the Extents to View, Fence, or Active
Design File. Pick Compute Quantities.

& Plan Quantity Computation E|§|@
Job: [T00 X Exents | View | inside |
B azeline Reference
Chain | [BL =] [§¥ W BeginStation: [1+000.00 «s»
W Rangs: [10000 W  EndStation: [11+740.50 s

[+ Hilite Diuring Computation il Compute Quantities |

Figure 20-6: Compute Dialog

3. This will bring up the following dialog box:
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= Computation Results |’._||E|rg|
Fay ltem Mame Dezcription Quantity | Unit Ewport |
BO20EF 150mm pipe end section 4.0000 Ea
Euport Fomat: tem Repart ¥ || Q. Create ¥| | Ewport I

J Display

Figure 20-7: Computation Results Dialog

4. To get an itemized calculation (Station and Offset
to each item), change the Export Format from
Item Report to Comp Book, then give it an output
file name to look like the following:

F= Computation Resulis

[tem Description Cuantity | Uit E wport |
BO201H 12" Pipe culvert 334.00 LF

E:-:pu:urtFu:urmat Comp Book, v||FI'IZ"-.P[DiECtS"-.YDU[_P[DiI Q, Create
| | J Dizplay

Figure 20-8: Computation Results Dialog for Comp Book

5. Pick Export. The following report will be created:

e = = = =

Date: 12,/10,/2004 2:11:14 PM Page Mo. 1

File Mame:C:“FHwANpipe. cmp

Item: 6020&6F

pesc: 150mm pipe end section unit: Ea
+o———- - 1 - - } - - — +
| Baseline | station | offset | Morthing | Easting | quantity |
+o———- - } - f—— - } - B Tt +

BL | 1+844. 08 | -5.93 | 523688.6999 | 1597464, 3486 | 1.00

BL | 1+840.01 | 23.69 | 623660.1813 | 157446, 0967 | 1.00

BL | 2+016.04 | -11.69 | 523611.12593 | 167617, 2084 | 1.00

BL | 1+992.12 | 22.47 | 523590, 5959 | 157580, 7046 | 1.00
+o———- - - - - - - B et e +
| Item Total: 4 unit: EA 4.00 |
- - - - - - - B e L +

Figure 20-9: Output

Examples of linear quantity calculations are fence, gutter,
guardrail, etc. The following Workflow will guide you through
the calculation process.

Workflow 2: Calculating “Linear” Quantities

1. Select item or items that you want calculated
using the D & C Manager item list.

20-4
3/27/2007



EFLHD CADD Standards Manual
Chapter 20 — Quantities

4 Design and Computation Manager

File Edit Settings Favorites Help

= id ?—_ﬂ, .'?h *

B170NDDAR Guardrail system SETE j
[0 B1702 - Guardrail Terminal
[ 61901 - Ferce

613014 Fence, woven wire type

1901BC Fence. barbed wire type. 3 strand
E13MBD Fence, barbed wire type, 4 strand J

B1901C Fence. chain link type

E19010 Fence, split rail wpe ﬂ

E1901EC Fence, barbed wire type, 3 strand
E1701 DA C Guardrail spstem G4, type 1, class A (wood poztz) m

Figure 20-10: Multiple Item Selection

2. Make sure the Job Number and Chain Name are
correct. Set the Extents to View, Fence, or Active
Design File. Pick Compute Quantities.

& Plan Quantity Computation E|E|®

Job: 100 Q. Estents:  Active Design File ™ | Inside ™ |
B azeline Reference
Chair "l BL - ‘[I§ W Begin Station: | 1+000.00  +&+
V¥ Fange: |100.00 W  EndStation: | 11+740.80 +&+
[+ Hilite Diuring Cormputation bl | | LCompute Lluanbbies |

Figure 20-11: Compute Dialog

3. This will bring up the following dialog box:

s Computation Results |’._||E|E|
Fay ltem Mame Description [uantity | Unit Ewport |
E17001DAAC Guardrall spstem G4, type 1, class A (w.. 3120000 M
E1901BC Fence, bartbed wire type, 3 strand 134.0000 M

Export Format:  Comp Book ¥ [ [linear.cmp Q, Create ¥
| [ J Display

Figure 20-12: Computation Results
4. Set Export Format to Comp Book and add a file

name. Pick Export, get the following output file:
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| bate: 12,/10/2004 2:29:58 PM Page No. 1
LINEAR MEASUREMENT COMPUTATION
Pay ITem MO, 6L1F0LDAAC unit:m File wame: 1inzar.cmp

|Pay Item Wame: Guardrail system G4, type 1, class A (wood posts) m

|

| |

| | [EEGIN] | [E n D] | [ORIGINAL] | [FImwnalLl |over /| |
| | | | under | Remarks |
| Baseline | station | offset | station | offset | Gross |Deduct| Met |Gross |Dpeduct|net | Run | |
| | | | | | Lengt | Length |Length| |Length| | |
| | | | | | | | | | === |
| BL | 1+530.30] -22.1%9] 1+846.36] -40.26] 312.00] w©.o00] 312.00] | | | | |
| Totals unitm | 312.00] wo.oo0]  312.00] | | | | |
Date: 12/10/2004 2:29:58 PM Page No. 2

LINEAR MEASUREMENT COMPUTATION
Pay ITem MO, 61901BC unit:m File wame: 1inzar.cmp

|Pay Item Wame: Fence, harbed wire type, 3 strand

| [EEG I N] | [E n D] [0DRIGINAL] | [FInaL] |aver /|
| | | under | Remarks
Baseline | station | offset | station | offset
| | | | Length | | Length |Length| |Length| |
| | | || e e e e e
BL | 1+870.30] 17.80] 2+003. 26| 20.51

Page Totals Unit:Mm 134.00] 0.00]| 134.00]

|
|
|
|
| | | | |
| 14,0 o.oo]  13d4.00] I |
| | |
| I |

Totals unit:m

|
|
}
Gross |Deduct| Met |Gross |Dpeduct|net | Run | |
|
|
|
|
134.00] 0.00] 134.00]| |

Figure 20-13: Output

Notice, in the example above, multiple quantities
were calculated at once. You can add the items that
you need calculated in the collection box by double
clicking on it. If you want to remove an item from
the collection box, simply double click on it in the
box.

N,

Examples of area quantities that are calculated in the plan
view are, sidewalk and concrete pavement. Since GEOPAK
uses shapes to calculate areas, area quantities are not quite as
simple as the “By Each” and “linear” quantities, but once you
get used to it, it is a time saver. The following Workflow will
guide you through the process.

Workflow 3: Calculating “Area” Quantities

1. Highlight the item you want to calculate, then pick
the Shape button on the menu bar.

File Edit Settings Favorites Help

=i id :{ﬂ, .? IE

£ 60903 - Stone Curb ﬂ

(221 60905 - Asphalt Concrete Curb
£ 60909 - “Wheelstop
[ B1507 - Sidewalk,

B1501C Stone sidewak, J
B1507D Brick. sidewalk ﬂ

Figure 20-14: Place Shape Icon
2. The following dialog box will come up.
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£ 615014 Asphalt concrete side..

! Automatic
D
Radius: [5.000000  Tolerance: Inmunn A

Figure 20-15: Place Shape Dialog

The correct level symbology will be automatically
input. The Automatic button has three choices:
Semi-auto, Automatic, and exclusive. Semi-auto
will allow you to pick the items you want to create
the shape with, Automatic will create a shape
around a point that you pick inside your area, and
exclusive will create a shape where you want to
exclude an area such as a planter in the sidewalk.

3. The two methods that you can use are Automatic
and Exclusive. Exclusive is used when there is a
deduction from the area, for example a planter in
the middle of a sidewalk. Automatic is used when
there is no need for deduction. The easiest
method is Automatic; the tolerance and radius
values can be adjusted if automatic is not
working. Pick Draw and pick a data point in the
middle of the area that you want the shape in.
GEOPAK will draw the shape. When you pick draw
with Exclusive, GEOPAK will prompt you to pick a
data point inside the outside shape. Once you
pick that data point, GEOPAK will highlight the
outer shape and then prompt you to pick inside
the inner shape to deduct. Once that data point is
selected, GEOPAK will draw the shape with the
hole in it.

4. Go back to Plan Quantity Computation dialog box,
Pick Compute Quantities and the following dialog
box will appear.

= Computation Results E],_

Pay ltem Mame | Description | Quankity | Unit | Expart |
G501 Azphalt concrete sidewalk 24490000 2 i
Export Format: _Comp Book ""I | linear. crp Q,  Create "'"| Export I
B | Phasze: |DesignEstimate ;I Dizplay |

Figure 20-16: Compute Dialog

20-7
3/27/2007



EFLHD CADD Standards Manual
Chapter 20 — Quantities

o/

5. Change the Output to Item Report and pick
Compute. The following report is what will be
produced.

Pay Items List
Date:lz/10/2004 2:53:57 PM File Mame:area.cmp

Item ho. pescription unit auantity

615014 2445, 000

Asphalt concrete sidewalk

Figure 20-17: Output

GEOPAK can also calculate volumes and weights of items such
as pavement and base course. But because the pavement and
base course have edge tapers, these quantities are more
accurately calculated using a spreadsheet or in the earthwork
run.

Quantities in Cross Sections

Besides Earthwork, surfacing, pavement removal, and topsoil,
the cross sections are used to calculate seeding and clearing.
The earthwork and topsoil calculations will be covered in
another chapter. This chapter will provide workflows that
show you how to calculate the other two quantities.

Workflow 4: Calculating “Clearing” Quantities

1. Open your cross section file and access the XS
Reports dialog box. This can be done by pressing
the Reports & XS Quantities button in the bottom
right hand corner of Project Manager, or by
pressing Applications>=GEOPAK ROAD=>=Cross
Sections>Reports,

20-8
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Applications  Window  Help

GEOPAK
GEQPAK DRAIMAGE

g

Project Manager

GECPAK SURVEY
GEOPAK WATER SEMER

Ackive Chain Conkral
GECQPAK Element Attributes
GEQPAK 3PC Adhoc Attributes

3
3
3
GECPAK SITE 4
2
2

User Preferences
Geometry 4

Design & Computation Manager

Quankity Manager

Plans Preparation 3
DTM Tools
3D Tools »
{ Mavigatar
| kilities P Process Cross Seckions
Help Draw Cross Sections from Surfaces

Draw Cross Section Tabular Data

fibout GEOPAK Draw Ancillary Features

Cross Section Labeling

Beports

Earthwearks

Limits of Zonstruckion
Drave 25CELL

Superelevation Shape Manager Tools

Draw Patterns by Station Range
Draw Patterns From Cross Sections

Cross Section Sheet Composition

Figure 20-18: Accessing Reports

or by pressing the XS Reports button on the main
cross-section palette.

Cross Sections []

LBl sl-# E L B

|Cr|:|ss Section Repu:urts|

=N

#5200

Figure 20-19: Reports Icon

2. This will bring up the following dialog box.

20-9
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Bxs.. 0K

Clearing

Clazure

DTH Input

DT Prop 30

HEC-2

HEC RaS

kulti-Line

R adial Staking

RT40

Seeding

Slope Stake

Staking Detail

W5PRO

|
|
|
|
|
|
|
Profile Grade |
|
|
|
|
|
|
|

#5 List

[ Hilite

Figure 20-20: Reports Dialog

Press User=>Preferences to bring up the following

dialog box.

= Report Header Q|E|E

File:
¥ Date Mo/Dapfrear |
W  Master Headerl |Project Murmber
W  Master Header? | Foad Name
r |

W Mumnber Page

Radiuz of Dizplay Circle: | 00200000

Tolerance | 0100000

W iAdjust Output File Estension Accarding to Fepart:

Figure 20-21: Report Settings

4
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3. This information will be put at the top of the
quantity report. Include the Project Number in
the Master Header 1 space, and the Road Name in
the Master Header 2 space.

4. Press the Clearing button in the XS Report dialog
box.

User

Blue & Red Top |

I P z iEléi'r'i'r'ié ............. 1

Clozure |

FiThd Lo ik I

Figure 20-22: Clearing Button

5. This will bring up the following dialog box. Make
sure you check the Beg Station and End Station to
ensure that they are the stations you want. For
multiple station ranges, the report may need to be
run multiple times. The symbology for the
Existing Ground will not change (lv =
X _E_Ground_XS, co =4, wt = 0, style = 2), and
the symbology for the Proposed Ground should
allow GEOPAK to trace completely across from the
left catch point, over the top of pavement to the
right catch point. To view the seJected symbology,

pick the symbology button T O next to either
Existing Ground Line or Proposed Finished Grade.
Cut slope rounding, Additional Clearing in Cut, and
Additional Clearing in Fill should match what is
shown in the typical sections. Each project may
have different values. However, typical values are
3.0 m or 10 ft. for Cut Slope Rounding and the
Additional Clearing in Cut and Fill should be set at
1.0 m or 3 ft. The increment is set at 500 m or
1000 ft.
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& Clearing Report '._||E|[z|
Job | 470 Cur5ta 1+150.00R 1
Chain [BBAEVZ  ~|
BegSta 1+150.00F 1 1+150.00F 1
EndSta 11+ERB8ER 2 11+658.85 R 2
Exizting Ground Line _T ______ - Display |
Propozed Finish Grade e - Dizplay |

[¥ CutSlope Founding En
V Addtional Clearingin Cut  [1.000000
v Additional Clearing in Fill [1.000000
™ Min Clearing Width [0oooooon

Incr ™| Sub Evwery | 500.0000 First Sub At | 1+030

E scept Width | Additional Distance Via Station |

[~ Pause on Each 5

@SSO File | 35rew3.clr File

Apply |

Figure 20-23: Clearing Report Dialog

The Except Width can be used to subtract out the
existing pavement width. EFLHD typically does not
subtract the existing pavement out, but this can
be used if needed. Press the Except Width button
to get the following dialog box

& Exce ption Width E“E|®

File

Beqin Station End Station fidthy

1+030 116+58.86r2 B.00

[1+020 [116+58.85 2 | £.00

Figure 20-24: Exception Width

6. Fill in the beginning station, endirl1g station, and
width, then press the add button .

7. Type in the filename for your output, then press
Apply. The following output file is produced.

20-12
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07,/30,/2004 Project Mumber Page# 1
Road Mame
CLEARING REPORT
CUT SLOPE ROUNDING = 3.0000 FT
ADDITIONAL CLEARING IN CUT s 1.0000 Ft
ADDITIONAL CLEARING IM FILL = 1.0000 Ft
MIMIMUM CLEARING WIDTH s 0.0000 FT
SUBTOTALS EVERY 500. 0000 Ft. BEGIMWING AT STATIOM 10+80.00 METHOD IMCR
ADDITIONAL CLEARING LEFT SIDE = Ft
ADDITIONAL CLEARTNG RIGHT SIDE = 0.00 Ft
STATION CLEARING DISTANCE EXCEPTION AREA SUBTOTAL AREAS
LT RT WIDTH SF SF ACRES
11+50.00 R 1 5.57 7.28 0
0. 00 136
11+60.00 R 1 7.21 7.13
0. 00 306
(file condensed to fit information into examplel)
0. 00 843
194+40.00 R 1 34,56 7.95
0. 00 877
159+60.00 R 1 36,97 8.19
0.00 531
15+80.00 R 1 358,24 8.60
0.00 561
204+00.00 R 1 38,81 G.44 12495 0. 2868 CaCCuM 5F 21184.0000 0
DEDUCTED AZRES = Q. 0000
TOTAL SF = 21184 . 0000
TOTAL ACRES = 0.4863

Figure 20-25: Output

Workflow 5: Calculating “Seeding” Quantities
1. Follow steps 1 through 4 in workflow 4.

2. Press the Seeding button on the XS Report dialog
box.

| iEeeding

Slope Stake

Staking Detail

WSPRO

%5 List
™ Hilit=

Figure 20-26: Seeding Button

3. This will bring up the following seeding dialog
box. The elements are the same as the clearing
report with some additional needed information.
The Candidate Seeding Element section needs the
symbology of the slopes that will be seeded
(typically the cut, fill, and ditch foreslopes).
These are the slopes that will be seeded. The Max
allowable slope can vary on each project. This

20-13
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slope will be determined during the project, but
for preliminary quantity calculations, you should
use 1V:2H as the max allowable slope.

& Seeding Report E|E|E
Job [ 302 CurSta  1+150.00F 1
Chain | 36REY3 j Report Decimal 2 ™
BegSta 1+150.00F 1 1+150.00FR 1

End5ta  11+658.85R 2 4+000.00

-

Ezisting Ground Line . e +| Display |

-

Propozed Finish Grade . y i A Display |

Candidate Seeding Elements T-ﬁm Display |

W MaxAllowable Slope [1.0000 - [20000  Rize:Run "’l
[~ Subtotal Split Slope | 0.0000 | 0.0000

Incr "’lSuI:u Ewery | 500.0000 First Sub At | 1+030
Scale Factor [1.00000  abef %

ByPasz Segments | Additional Digtance Yia Station |
[~ Pause on Each x5 Additional Distance ... |
A5C1 File | 3Brev3.ser File

Apply |

Figure 20-27: Seeding Report Dialog

4. Pick the Additional Distance button to bring up the
following dialog box.

& Additional Distance Continue E|E|@

[+ R ounding Dist From Cut | 3.000000
[ Additional Seeding ln Cut | 1.000000
v Additional Seeding In Fill | 1.000000
[ i |

Figure 20-28: Additional Distance

5. Fill in the appropriate values. They should be the
same as the Cut Slope Rounding and Additional
clearing in fill values used in the clearing report.
Type in the output file you want GEOPAK to write
the quantities into and press Apply. GEOPAK will
produce the following file.

20-14
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4

[N
07./30,/2004 Project nNumber Page# 1
Road name
SEEDING REPORT
MWUMEER ©OF LEFT CUT SLOPES TO BE EBEYPASSED =0
MUMBER OF LEFT FILL SLOPES TO BE BYPASSED =0
MUMBER OF RIGHT CUT SLOPES TO BE BYPASSED =0
MUMEER ©OF RIGHT FILL SLOPES TO BE EYPASSED =0
ROUNDIMNG DISTAMCE FROM CUT SLOPE STAKE = 3.00 Ft
MAXIMUM ALLOWABLE SLOPE FOR SEEDIMNG/SODDING 1.0000  / 2.0000 Rise over Run
ADDITIONAL SEEDING LEFT SIDE = 0.00 Ft
ADDITIOMNAL SEEDING RIGHT ESIDE = 0,00 Ft
ADDITIONAL SEEDING IN CUT = 1.00 Ft
ADDITIONAL SEEDIMNG IM FILL = 1.00 Ft
SUBTOTALS EVERY 500.0000 Ft BEGIMNING AT STATION 10+80.00 METHOD INCR
SCALING FAZTOR = 1. 00000 WITH LABEL [ 2F 1]
STATION SLOPE DISTANCE AWERAGE SLOPE DIST ARE A SF SUBTOTAL A R E A SF
LT RT LT RT LT RT EOTH LT RT BOTH
CTOTALD
11+50.00 R 1 Q.00 0,00 4] o] Q
r 0,007 1.37 0. 60 14 a 20
11+60.00 R 1 2.73 1.20
i 3.93) 3.095 1.34 79 27 106
11+80.00 R 1 5.17 1.48
r G.R5] 9,31 1.33 186 27 213
(file condensed to fit information into examplel
5,957 2.25 3.590 45 78 123
15+80.00 R 1 2.25 4.10
5.35) 2.25 4,53 45 ol 134
20400.00 R 1 2.25 4,595 1675 1el7 3293
¢ 7,200
TOTAL LEFT RIGHT BOTH
SF= 4203, 0000 3235.0000 74471 . 0000
ACRES= 0. 09465 0.0743 01708

Figure 20-29: Output
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