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SPECTRA SOFTWARE PRODUCT END USER
LICENSE AGREEMENT (“EULA")

IMPORTANT, READ THIS AGREEMENT CAREFULLY. BY INSTALLING OR US-
ING ALL OR ANY PORTION OF THE SOFTWARE, YOU ARE ACCEPTING ALL OF
THE TERMS AND CONDITIONS OF THIS AGREEMENT. YOU AGREE THAT
THIS AGREEMENT IS ENFORCEABLE LIKE ANY WRITTEN AGREEMENT.

IF YOU DO NOT AGREE TO ALL OF THESE TERMS AND CONDITIONS, DO NOT
USE OR ACCESS THE SOFTWARE.

IF YOU HAVE PAID A LICENSE FEE FOR USE OF THE SOFTWARE AND DO NOT
AGREE TO THESE TERMS, YOU MAY RETURN THE SOFTWARE (ALONG WITH
ANY HARDWARE ON WHICH IT WAS EMBEDDED, IF APPLICABLE) FOR A
FULL REFUND PROVIDED YOU (A) DO NOT USE THE SOFTWARE AND (B) RE-
TURN THE SOFTWARE WITHIN THIRTY (30) DAYS OF YOUR INITIAL PUR-
CHASE.

IF YOU WISH TO USE THE SOFTWARE AS AN EMPLOYEE, CONTRACTOR, OR
AGENT OF A CORPORATION, PARTNERSHIP OR SIMILAR ENTITY, THEN YOU
MUST BE AUTHORIZED TO SIGN FOR AND BIND THE ENTITY IN ORDER TO
ACCEPT THE TERMS OF THIS AGREEMENT. THE LICENSES GRANTED UN-
DER THIS AGREEMENT ARE EXPRESSLY CONDITIONED UPON ACCEPTANCE
BY SUCH AUTHORIZED PERSONNEL.

IF YOU HAVE ENTERED INTO A SEPARATE WRITTEN LICENSE AGREEMENT
WITH US FOR USE OF THE SOFTWARE, THE TERMS AND CONDITIONS OF
SUCH OTHER AGREEMENT SHALL PREVAIL OVER ANY CONFLICTING
TERMS OR CONDITIONS IN THIS AGREEMENT.

This Spectra Software Product End User License Agreement (“Agreement”) is
between You and us (both being defined below) (each a “Party” and collectively
the “Parties”). This Agreement covers any Software and supporting technical
documentation provided with the Software (“Documentation”).

1.Definitions.

“Affiliate” shall mean any entity that directly or indirectly through one or more
entities, controls, is controlled by, or is under common control with a Party. For
purposes of this definition, the term "control" as applied to any entity, means the
possession, directly or indirectly, of the power to direct or cause the direction of
the management of that entity, whether through ownership of voting securities
or otherwise.

“Effective Date” means the earlier of the date You sign an Order Form or the
date on which the Software is first made available to You.

“Order Form” means any order which is entered into by us (or an authorized
Spectra products distributor or reseller) and You under which You are provided
the Software. Each Order Form for the Software shall be deemed a part of this
Agreement. This Agreement is binding on You whether or not You executed an
Order Form with us. Order Forms may not vary the terms of this Agreement. Only
a written agreement, signed by us (not a Spectra products distributor or reseller)
may vary the terms of this Agreement.

“Software” means the Spectra software product(s) provided in connection with
this Agreement in object code form (or as otherwise specified in any related Or-
der Form). “Software” shall also include any releases provided to or purchased
by You under any separate support and maintenance agreement You may enter
into with us. Unless otherwise noted, the Software and Documentation are re-
ferred to collectively herein as “Software”.

“Our”, “we” and “us” means Trimble Inc. (935 Stewart Drive, Sunnyvale, Cal-
ifornia 94085, U.S.A.) and/or its Affiliates, including, without limitation, Trim-
ble Europe B.V. (Meerheide 45, 5521 DZ Eersel, The Netherlands);

“Supplier” means either us or an authorized distributor or reseller of Spectra
products or services which has entered into an Order Form with You.

“Third-Party Software” means any third-party software that we provide to You
under this Agreement or under separate terms and conditions.

“You” means the customer (individual or entity) that has downloaded or other-
wise procured the licensed Software for use as an end user.

2.License.

2.1.Grant of License. Subject to all of the terms and conditions of this Agree-
ment, we grant You a non-transferable, non-sublicensable, non-exclusive license
to use the Software in machine-readable form on any computer and operating
system for which it was intended, but solely (a) for your own internal business
purposes at the location specified in the applicable Order Form or otherwise
agreed to by us (the “Site”); (b) in accordance with the Documentation; and (c)
in accordance with any additional license term, subscription term or other user,
seat, computer, field of use or other restrictions set forth in the applicable Order
Form or otherwise specified by us.

2.2.1Installation and Copies. We shall make available the Software and Docu-
mentation by disk, other media, or as embedded in a device, or make it available
for download in electronic form. We shall also provide You with electronic pass-
words or other enabling mechanisms if necessary to permit the licensed usage
of the Software. All licenses shall commence, and delivery shall be deemed to
occur, as of the Effective Date (or, if later, such date on which the Software and
license keys are first made available to You). If your Order Form is with a Spectra
products distributor or reseller, that distributor or reseller (and not us) is solely
responsible for delivery to You and we have no liability for any failure to deliver.
If the Software requires license keys to operate as licensed to You, our applica-
ble Supplier will deliver such license keys to You.

2.3.Software Intended to be Installed on Computers. The Software is licensed
as a single product. You may not separate its component parts for use on more
than one computer except as specifically authorized in this Agreement. You may
copy and install on your computers for use only by your employees the number
of copies of the Software for which You have paid the applicable license fee or
have been authorized in writing by us. You may transfer the Software from one
computer to another computer provided that the computer to which the Software
is transferred is located at the Site and the Software is completely removed and
de-installed from the prior computer. If You are permitted by us to install the
Software on a network server, and You transfer the Software from the Site to a
new location, You must provide us with written notice of the new site prior to
such transfer. You may also make a reasonable number of copies of the Software
only for back-up and archival purposes. This Paragraph 2.3 does not apply to
any software embedded on our devices.

2.4.License Restrictions.

2.4.1.You shall not (nor shall allow any third party to): (a) decompile, disassem-
ble or otherwise reverse engineer the Software or attempt to reconstruct or dis-
cover any source code, underlying ideas, algorithms, file formats or
programming interfaces of the Software by any means whatsoever (except and
only to the extent that applicable law prohibits or restricts reverse engineering
restrictions). To the extent any applicable mandatory laws give You the right to
perform any of the aforementioned activities without our consent in order to gain
certain information about the Software for purposes specified in the respective
statutes (e.g., interoperability), You hereby agree that, before exercising any
such rights, You shall first request such information from us in writing detailing
the purpose for which You need the information. Only if and after we, at our sole
discretion, partly or completely deny your request, may You exercise such stat-
utory rights; (b) distribute, sell, sublicense, rent, lease or transfer the Software
(or any portion thereof), nor use the Software (or any portion thereof) for time
sharing, hosting, service provider or like purposes; (c) provide the Software to a
third party on a temporary basis and/or use the Software for the benefit or pur-
poses of a third party whether by means of lease, loan, data processing services
(e.g. “fee for service”) or otherwise, unless You are a reseller of Spectra products
under separate written agreement with us and authorized by us to do so; (d) re-
move any product identification, proprietary, copyright, or other notices con-
tained in the Software; (e) modify any part of the Software, create a derivative
work of any part of the Software, or incorporate the Software into or with other
software, except to the extent expressly authorized in writing by us; (f) attempt
to circumvent or disable the security key mechanism that protects the Software
against unauthorized use (except and only to the extent that applicable law pro-
hibits or restricts such restrictions) and/or any licensing control features; or (g)
publicly disseminate performance information or analysis (including, without
limitation, benchmarks or comparison testing or analysis) from any source relat-
ing to the Software or disclose to any third-party or release any results thereof
(all of which information shall be considered our confidential information) with-
out our prior written consent.

2.4.2 If the Software has been provided to You as embedded in any hardware
device, You are not licensed to separate the Software from the hardware device.
If the Software has been provided to You separately from a hardware device but
is intended to be loaded onto a hardware device specified by us (such as a firm-
ware update), your license is limited to loading the Software on the device spec-
ified by us in the Documentation, and for no other use.

2.4.3 You agree to use all reasonable efforts to prevent unauthorized use and
disclosure of the Software.

2.5.Evaluation Software. Subject to the terms and conditions of this Agreement
and during its term, we may, in our discretion, provide You with pre-release, beta
or other software on an evaluation basis (“Evaluation Software”). You may use
Evaluation Software solely for internal evaluation purposes for thirty (30) days
from receipt of the Evaluation Software (unless otherwise agreed with us in writ-
ing) (the “Evaluation Period”). Unless You pay the applicable license fee for the
Software, the Evaluation Software may become inoperable and, in any event,
your right to use the Evaluation Software automatically expires at the end of the
Evaluation Period. Evaluation Software shall be subject to all restrictions on



Software set forth in this Agreement. You shall treat all Evaluation Software as
Confidential Information of us and shall return or destroy any copies of Evalua-
tion Software upon expiration of the applicable Evaluation Period. Any and all
suggestions, reports, ideas for improvement and other feedback of any type You
provide regarding the Evaluation Software are our sole property, and we may use
such information in connection with any of our products or services without any
obligation or restriction based on intellectual property rights or otherwise. You
acknowledge that all Evaluation Software is provided “AS IS” and may not be
functional on any machine or in any environment. THE WARRANTIES OF SEC-
TION 5 DO NOT APPLY TO EVALUATION SOFTWARE. WE AND OUR SUPPLI-
ERS DISCLAIM ALL WARRANTIES RELATING TO THE EVALUATION
SOFTWARE, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE OR
NON-INFRINGEMENT.

2.6.Internet-Based Services Components. Some features of the Software may
require connection to the Internet directly or through a wireless connection in
order to function. Such features may result in the transfer of certain data over
such connections, which may or may not be secured or encrypted. You are solely
responsible for obtaining any necessary Internet wireless subscription plans with
the applicable service providers. You further acknowledge that we are not re-
sponsible for the availability of Internet or wireless connections or the security
or integrity of data transmitted over such connections.

2.7.0wnership. Notwithstanding anything to the contrary contained herein, ex-
cept for the limited license rights expressly provided herein, we, our licensors
and suppliers have and will retain all rights, title and interest (including, without
limitation, all patent, copyright, trademark, trade secret and other intellectual
property rights) in and to the Software and all copies, modifications and deriva-
tive works thereof (including any changes which incorporate any of your ideas,
feedback or suggestions). You acknowledge that You are obtaining only a limited
license right to the Software and that irrespective of any use of the words “pur-
chase”, “sale” or like terms hereunder no ownership rights are being conveyed
to you under this Agreement or otherwise.

2.8.Copyright. All title, rights and copyrights in and to the Software (including,
but not limited to, any images, photographs, animations, video, audio, music,
and text incorporated into the Software, as well as all intellectual property
rights), the Documentation and other accompanying written materials, and any
copies of the Software are owned by us, our licensors and/or suppliers. You shall
not remove, cover, or alter any of our patent, copyright, or trademark notices
placed upon, embedded in, or displayed by the Software or on its Documenta-
tion, packaging and related materials.

3.Payment. Unless a Software has been made available by us at no charge, You
shall pay all fees associated with the Software licensed and any services pur-
chased hereunder as set forth in the applicable Order Form. All payments shall
be made in the currency specified in the applicable invoice within thirty (30)
days of your receipt of such invoice, unless otherwise specified in writing by our
Supplier. Except as expressly set forth herein, all fees are non-refundable once
paid. You shall be responsible for all taxes, withholdings, duties and levies aris-
ing from the order (excluding taxes based on the net income of our Supplier).
Any late payments shall be subject to a service charge equal to 1.5% per month
of the amount due or the maximum amount allowed by law, whichever is less.

4.Term of Agreement.

4.1.Term. This Agreement is effective as of the Effective Date and expires at
such time as all license and service subscriptions hereunder have expired in ac-
cordance with their own terms (the “Term”). Either Party may terminate this
Agreement (including all related Order Forms) if the other Party: (a) fails to cure
any material breach of this Agreement within thirty (30) days after written notice
of such breach; (b) ceases operation without a successor; or (c) seeks protection
under any bankruptcy, receivership, trust deed, creditors arrangement, compo-
sition or comparable proceeding, or if any such proceeding is instituted against
such Party and not dismissed within sixty (60) days. If You have entered into a
separate written agreement with us which governs the Software and that agree-
ment is terminated, then this Agreement automatically terminates and You shall
no longer have any right to use the Software. Termination is not an exclusive
remedy and the exercise by either Party of any remedy under this Agreement will
be without prejudice to any other remedies it may have under this Agreement,
by law, or otherwise. For clarity, even if You have entered into an Order Form with
a Spectra products distributor or reseller, we are a third party beneficiary to that
Order Form and has the right to terminate this Agreement as set forth in this
Section 4 (Term of Agreement).

If a Software has been made available by us at no charge, the license remains
effective until terminated in accordance with subparagraphs (b) and (c) men-
tioned above; You decide to terminate this Agreement by ceasing all use of the
Software and destroying or returning all copies; or, without prejudice as to any

other rights, we decide to terminate this Agreement with or without notice if You
fail to comply with the terms and conditions of this Agreement.

4.2.Termination. Upon any expiration or termination of this Agreement, You
shall cease any and all use of any Software and Evaluation Software and destroy
all copies thereof and so certify to us in writing.

4.3.Survival. Paragraph 2.4 (License Restrictions), Paragraph 2.7 (Ownership),
Paragraph 2.8 (Copyright), Section 3 (Payment), Section 4 (Term of Agreement),
Paragraph 5.3 (Disclaimer of Warranties), Section 8 (Limitation of Remedies
and Damages), Section 9 (Confidential Information), Section 10 (Export Com-
pliance) and Section 11 (General) shall survive any termination or expiration of
this Agreement.

5.Limited Warranty and Disclaimer.

5.1 Limited Warranty. We warrant to You that for a period of ninety (90) days
from the Effective Date (the “Warranty Period”) the Software shall operate in
substantial conformity with the Documentation. Because the Software is inher-
ently complex and may not be completely free of nonconformities, defects or er-
rors, You are advised to verify your work. We do not warrant that the Software will
operate error free or uninterrupted, that it will meet your needs or expectations,
that all nonconformities can or will be corrected, or the results obtained through
use of the Software. Our sole liability (and your exclusive remedy) for any breach
of this warranty shall be, in our sole discretion, to use commercially reasonable
efforts to provide You with an error-correction or work-around which corrects the
reported non-conformity, or if we determine such remedies to be impracticable
within a reasonable period of time, to refund the license fee paid for the Soft-
ware. Our Supplier other than us may fulfill our warranty obligations hereunder
on our behalf. Our Suppliers shall have no obligation with respect to a warranty
claim unless notified of such claim within the Warranty Period.

5.2 Exclusions. The above warranty shall not apply: (a) if the Software is used
with hardware or software not specified in the Documentation; (b) if any modi-
fications are made to the Software by You or any third party; (c) to defects in the
Software due to accident, abuse or improper use by You; (d) to Software provided
on a no charge or evaluation basis; (e) to any Third Party Software; or (f) to any
Software obtained as freeware, whether from us, our Supplier or otherwise.

5.3 Disclaimer of Warranties. THIS SECTION 5 IS A LIMITED WARRANTY AND,
EXCEPT AS EXPRESSLY SET FORTH IN THIS SECTION 5, THE SOFTWARE
AND ALL SERVICES ARE PROVIDED “AS IS.” NEITHER WE NOR OUR SUP-
PLIERS MAKE ANY OTHER WARRANTIES, CONDITIONS OR UNDERTAKINGS,
EXPRESS OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF TITLE, MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE OR NONINFRINGEMENT. YOU MAY HAVE OTHER
STATUTORY RIGHTS. HOWEVER, TO THE FULL EXTENT PERMITTED BY LAW,
THE DURATION OF STATUTORILY REQUIRED WARRANTIES, IF ANY, SHALL
BE LIMITED TO THE LIMITED WARRANTY PERIOD. YOU ASSUME THE EN-
TIRE RISK AS TO RESULTS AND PERFORMANCE OF THE SOFTWARE. IN AD-
DITION, WE MAKE NO WARRANTY, EXPRESSED OR IMPLIED, TO SOFTWARE
PROVIDED TO YOU FREE OF CHARGE INCLUDING WITHOUT LIMITATION
FOR ACCURACY, COMPLETENESS, SUITABILITY, PERFORMANCE OR USE.
ANY SOFTWARE PROVIDED BY US AT NO COST IS PROVIDED "AS IS."; ALL
IMPLIED WARRANTIES ARE IN SUCH CASE DISCLAIMED.

6.Support & Maintenance. We shall provide the support and maintenance ser-
vices, if any, as separately purchased by You and specified in the applicable Or-
der Form. Such support and maintenance shall be provided pursuant to our
standard service terms which are available upon request to us. Our Suppliers
may provide additional support services under separate written agreement, but
we are not responsible for any such support unless being a contracting party.

7.Professional Services. Our Supplier shall provide the number of person-days,
if any, of professional consulting services (“Professional Services”) purchased in
the applicable Order Form and related statement of work. If we are providing
Professional Services, unless agreed in a separate written agreement, all Profes-
sional Services shall be provided pursuant to our standard service terms which
are available upon request to us. If your Order Form is with our Supplier other
than us, that party (and not us) is solely responsible for providing Professional
Services and we, not being a contracting party, have no liability related to such
services.

8.Limitation of Remedies and Damages.

8.1.NEITHER WE NOR OUR SUPPLIERS SHALL BE LIABLE FOR ANY LOSS
OF USE, LOST DATA, FAILURE OF SECURITY MECHANISMS, INTERRUPTION
OF BUSINESS, OR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUEN-
TIAL DAMAGES OF ANY KIND (INCLUDING LOST PROFITS), REGARDLESS OF
THE FORM OF ACTION, WHETHER IN CONTRACT, TORT (INCLUDING NEGLI-
GENCE), STRICT LIABILITY OR OTHERWISE, EVEN IF INFORMED OF THE
POSSIBILITY OF SUCH DAMAGES IN ADVANCE.



8.2.NOTWITHSTANDING ANY OTHER PROVISION OF THIS AGREEMENT, WE
AND OUR SUPPLIERS’ ENTIRE LIABILITY TO YOU UNDER THIS AGREEMENT
SHALL NOT EXCEED THE AMOUNT ACTUALLY PAID BY YOU TO US UNDER
THIS AGREEMENT.

8.3.THE SOFTWARE IS NOT FAULT TOLERANT AND IS NOT DESIGNED, MAN-
UFACTURED OR INTENDED FOR USE IN LIFE SUPPORT, MEDICAL, EMER-
GENCY, MISSION CRITICAL OR OTHER STRICT LIABILITY OR HAZARDOUS
ACTIVITIES (“HIGH RISK ACTIVITIES”). WE SPECIFICALLY DISCLAIM ANY
EXPRESS OR IMPLIED WARRANTY OF FITNESS FOR HIGH RISK ACTIVITIES.
YOU REPRESENT AND WARRANT THAT YOU WILL NOT USE THE SOFTWARE
(OR PERMIT IT TO BE USED) FOR HIGH RISK ACTIVITIES, AND AGREE THAT
WE WILL HAVE NO LIABILITY FOR USE OF THE SOFTWARE IN HIGH RISK
ACTIVITIES. YOU AGREE TO INDEMNIFY AND HOLD US HARMLESS FOR ANY
DAMAGES, LIABILITIES OR OTHER LOSSES RESULTING FROM SUCH USE.

8.4.The Parties agree that the limitations specified in this Section 8 will survive
and apply even if any limited remedy specified in this Agreement is found to
have failed of its essential purpose.

9.Confidential Information. Any software, Documentation or technical informa-
tion provided by us (or our suppliers and agents) shall be deemed our “Confi-
dential Information” without any marking or further designation. Except as
expressly authorized herein, You will hold in confidence and not use or disclose
any of our Confidential Information. Without limiting the foregoing, You ac-
knowledge that the Software constitutes the valuable confidential information
and trade secrets of us and, accordingly, You shall at all times, both during the
term of this Agreement and thereafter keep in trust and confidence all the Soft-
ware, and shall not disclose the same to any third party without our prior written
consent. You acknowledge that disclosure of our Confidential Information would
cause substantial harm to us that could not be remedied by the payment of dam-
ages alone and therefore that upon any such disclosure by You, we shall be en-
titled to appropriate equitable relief in addition to whatever remedies we might
have at law.

10.Export Compliance. You agree to comply with all applicable laws and regula-
tions of the United States of America (“U.S.”) and of other jurisdictions (nation-
al, state, and local) to the extent that they may govern your use of the Software.
In addition, You acknowledge that the Software may be subject to export restric-
tions by the U.S. government and by certain other governments. You shall not,
and shall not allow any third party to, directly or indirectly, remove or export or
allow the export or re-export of any part of the Software or any direct product
thereof: (a) into (or to a national or resident of) any embargoed or terrorist-sup-
porting country; (b) to anyone on the U.S. Commerce Department’s Table of De-
nial Orders or U.S. Treasury Department’s list of Specially Designated Nationals;
(c) to any country to which such export or re-export is restricted or prohibited,
or as to which the U.S. government or any agency thereof requires an export
license or other governmental approval at the time of export or re-export without
first obtaining such license or approval; or (d) otherwise in violation of any export
or import restrictions, laws or regulations of any U.S. or foreign agency or au-
thority laws, or in violation of any applicable export control laws in the country
where the Software has been obtained or is used. You agree to the foregoing
and warrant that You are not located in, under the control of, or a national or
resident of any such prohibited country or on any such prohibited party list. The
Software is further restricted from being used for the design or development of
nuclear, chemical, or biological weapons or missile technology, or for terrorist
activity.

11.General.

11.1.Assignment. This Agreement will bind and inure to the benefit of each Par-
ty’s permitted successors and assigns. We may assign this Agreement to any Af-
filiate or in connection with a merger, reorganization, acquisition or other
transfer of all or substantially all of our assets or voting securities. You may not
assign or transfer this Agreement, in whole or in part, without our written con-
sent. Any attempt to transfer or assign this Agreement without such written con-
sent will be null and void. If You obtain such written consent from us, You shall
permanently assign or transfer all of your rights under this Agreement, provided
You retain no copies and You transfer all of the Software (including all compo-
nent parts, the media and printed materials, any upgrades, and this Agreement),
and the recipient agrees to the terms of this Agreement. If the Software portion
is an upgrade, any assignment or transfer must include all prior versions of the
Software.

11.2.Partial Invalidity. |f any provision of this Agreement is held to be invalid,
illegal or unenforceable to any extent, that provision shall, if possible, be con-
strued as though more narrowly drawn, if a narrower construction would avoid
such invalidity, illegality or unenforceability, or, if that is not possible, such pro-
vision shall, to the extent of such invalidity, illegality or unenforceability, be sev-
ered, and the remaining provisions of this Agreement shall remain in effect,
provided, however, that the court shall have authority and jurisdiction to, and

shall, add to this Agreement a provision as similar in terms and intended to ef-
fect to such severed provision as may be possible and be legal, valid and en-
forceable.

11.3.Governing Law; Jurisdiction and Venue.

11.3.1.1f You obtained this Software in the U.S., this Agreement is governed by
the laws of the State of California (state where Trimble Inc. is located) and the
U.S. without regard to conflicts of laws provisions thereof, and without regard to
the United Nations Convention on the International Sale of Goods (“UNCISG").
In such case the jurisdiction and venue for actions related to the subject matter
hereof are the State of California and U.S. federal courts located in Santa Clara
County, California, and both Parties hereby submit to the personal jurisdiction
of such courts.

11.3.2.1f You obtained this Software outside the U.S., this Agreement is gov-
erned by the laws of The Netherlands (country where Trimble Europe B.V. is lo-
cated), excluding its rules governing conflicts of laws and without regard to the
UNCISG. In such case each jurisdiction and venue for actions related to the sub-
ject matter hereof are the Dutch courts of the District of Oost-Brabant, The
Netherlands, and both Parties hereby submit to the personal jurisdiction of such
courts.

11.4.Attorneys’ Fees and Costs. The prevailing Party in any action to enforce
this Agreement will be entitled to recover its attorneys’ fees and costs in con-
nection with such action.

11.5.Notices and Reports. Any notice or report hereunder shall be in writing. If
to us, such notice or report shall be sent to the attention of “General Counsel —
Legal Notice — Spectra Products” to “Trimble Inc., 935 Stewart Drive, Sunny-
vale, California 94085, U.S.A.”. If to You, such notice or report shall be sent to
the address You provided upon placing your order or at the time the Software has
been first made available to You. Notices and reports shall be deemed given: (a)
upon receipt if by personal delivery; (b) upon receipt if sent by certified or reg-
istered U.S. mail (return receipt requested); or (c) three (3) business days after
being sent by a reputable international courier requiring signature for receipt,
addresses to the Party at its notice address. Either Party may change its notice
address by written notice to the other.

11.6.Amendments; Waivers. No supplement, modification, or amendment of
this Agreement shall be binding, unless executed in writing by a duly authorized
representative of each Party to this Agreement. No waiver will be implied from
conduct or failure to enforce or exercise rights under this Agreement, nor will
any waiver be effective unless in a writing signed by a duly authorized represen-
tative on behalf of the Party claimed to have waived.

11.7.Entire Agreement. This Agreement is the complete and exclusive state-
ment of the mutual understanding of the Parties and supersedes and cancels all
previous written and oral agreements and communications relating to the sub-
ject matter of this Agreement. No provision of any purchase order or in any other
business form employed by You will supersede the terms and conditions of this
Agreement, and any such document issued by a Party hereto relating to this
Agreement shall be for administrative purposes only and shall have no legal ef-
fect. Notwithstanding the foregoing, if You have entered into a separate written
license agreement signed by us for use of the Software, the terms and conditions
of such other agreement shall prevail over any conflicting terms or conditions in
this Agreement.

11.8.Independent Contractors. The Parties to this Agreement are independent
contractors. There is no relationship of partnership, joint venture, employment,
franchise or agency created hereby between the Parties. Neither Party will have
the power to bind the other or incur obligations on the other Party’s behalf with-
out the other Party’s prior written consent.

11.9.Force Majeure. Neither Party shall be liable to the other for any delay or
failure to perform any obligation under this Agreement (except for a failure to
pay fees) if the delay or failure is due to unforeseen events, which occur after
the signing of this Agreement and which are beyond the reasonable control of
the Parties, such as strikes, blockade, war, terrorism, riots, natural disasters, re-
fusal of license by the government or other governmental agencies, in so far as
such an event prevents or delays the affected Party from fulfilling its obligations
and such Party is not able to prevent or remove the force majeure at reasonable
cost.

11.10.Government End-Users. The Software is commercial computer software.
If the user or licensee of the Software is an agency, department, or other entity
of the U.S. Government, the use, duplication, reproduction, release, modifica-
tion, disclosure, or transfer of the Software, or any related documentation of any
kind, including technical data and manuals, is restricted by a license agreement
or by the terms of this Agreement in accordance with Federal Acquisition Reg-
ulation 12.212 for civilian purposes and Defense Federal Acquisition Regula-
tion Supplement 227.7202 for military purposes. The Software was developed
fully at private expense. All other use is prohibited.



11.11.Third-Party Software. |f designated in the Documentation, the Software
may contain or be provided with certain Third-Party Software (including software
which may be made available to You in source code form). Such Third-Party
Software is not licensed hereunder and is licensed pursuant to the terms and
conditions indicated in the Documentation and/or on the Third-Party Software
conditions (“Third-Party License”). Except as may be set forth in the Third-Party
License, neither we nor our Suppliers offer any warranty in connection with any
Third-Party Software and neither we nor our Suppliers shall be liable to You for
such Third-Party Software.

11.12.0fficial Language. The official language of this Agreement is English. For
purposes of interpretation, or in the event of a conflict between English and ver-
sions of this Agreement in any other language, the English language version
shall be controlling.

11.13.Reservation of Rights. We reserve all rights not expressly granted by this
Agreement.

If an executed agreement exists between You and us at any time regarding the
Software, the terms of that agreement shall supersede the terms of this Agree-
ment in its entirety. Thus, if You enter into a separate written agreement with us
regarding the Software, that agreement (not this one) will control your use of the
Software; and further if that agreement is terminated, You will not have the right
to use the Software under the terms of this Agreement after termination. Not-
withstanding the foregoing, pre-printed terms and conditions on your Order form
shall not supersede this Agreement.

Data Collector Warranty Program

Spectra would like to make you aware of the warranty program. A new data col-
lector that has been purchased and is still under the one year factory warranty
or under an extended warranty will be authorized for software updates. Data col-
lectors that are not currently under a warranty plan are eligible to purchase an
extended warranty. There are Survey Pro software only warranties that will au-
thorize the data collector for software updates, and there are warranties that cov-
er both the data collector hardware and Survey Pro software. The extended
warranties are a good way to protect your investment in your equipment.

The Survey Pro installation program will use your internet connection to compare
the data collector's serial number against a data base that contains the warranty
status on all units. If the unit is under a valid warranty, the installation will pro-
ceed. If the unit is not covered under warranty, then a message will be displayed
informing you of this and the installation will stop.

To receive Survey Pro minor improvement releases, identified by the version
numbering system, you only need to be on the current version of the latest minor
update. In other words, if you have version 5.0.x you are authorized for a version
5.0.5 improvement release automatically. For minor updates, 5.0 to 5.1 for ex-
ample, it is now required that the data collector or Survey Pro software be on a
current warranty plan.

The warranty plans are listed on Spectra price lists. Data collector serial num-
bers are required in order to generate the proper registration codes for your unit
and to log the warranty plan into the database.

Changes to this User Guide from Survey Pro v6.5 to v6.6

Cut slopes and fill slopes can now be expressed as ratios.
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Introducing Survey Pro’s Roads Module

Purpose

Road Projects

Block Diagram

Survey Pro’s Roads module allows you to do the following:

“Slope stake” a road, based on various slopes and hinge points (Slope
Staking function).

Stake a road project at any segment on any station (Road Stakeout function).

Perform grade check and quality control using dynamic surface information
(Show Station function).

Generate reports.

Road projects supported by Survey Pro can be created in two different ways:

Either they are created in CAD software and then exported in one of the
following formats, and then imported to Survey Pro:

- RXL(RoadXML files)
- RD5(Road files)
- XML (LandXML files)

Or they are created directly within Survey Pro. Creating a road project in
Survey Pro implies:

- Creating an alignment (or a polyline) describing the road centerline.

- Creating templates describing the road's cross section at different
locations (called stations) along the road centerline.

- Defining the start point (POB).

See also page 2 for more details.

NOTE: Imported road projects may be edited (modified) in Survey Pro.
Restrictions exist however when editing imported roads (see page 3).

R, T T T T T

s

XML
Create centerline (alignment or polyline)

Import Road
Create cross-sections (templates)

Generate
v v l

Reports
Slope Staking | | Road Stakeout -




Parameters Defininga Road In Survey Pro, a road is defined by the following parameters:
1. An alignment, which consists of:

- A horizontal alignment (HAL), which defines the layout of the road in the
horizontal plane. It can be made up of a series of straight, curved and
spiral segments. Generally the HAL coincides with the centerline of a
road, but this is not an absolute requirement.

Note that the horizontal layout of a road may be also be defined from a
polyline (see page 32) although this won't usually be the preferred
procedure.

- Avertical alignment (VAL), which defines the layout of the road in the
vertical plane (road’s vertical profile). It can be made up of grades and
parabolic curves.

2. Templates, which contain the road's cross section information. Templates
are assigned to different locations, called stations, along the road
centerline. Templates are broken down into segments. Each segment
contains a specified length and a slope (or change in elevation).

3. A POB(Point Of Beginning), which designates the location in the current job
where the road starts. The POB can be defined by an existing point or
specified coordinates and can be changed at any time. The VAL's start
station elevation will be set from the POB.
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Importing a Road File From Third-Party Software

Import Rules

Rules Applying to Imported
Roads

Valid LandXML Roads

After opening a job in Survey Pro, do the following:

From the main menu, select Roads, then Manage Roads.
Tap Add, then Import.

Select the source folder, the format (RXL, RD5 or XML) and the name of the
file to import.

Tap @ . Theroad is then imported into the open job. The road name appears
in the list of existing roads, along with a graphic representation of its
horizontal and vertical alignments.

Tap € to close the window and return to the Roads menu. You are now
ready to modify or stake out your road project.

Survey Pro does not support RXL files containing widening definition
elements, superelevation definition elements, or road scale and will not
import these files. Widenings and superelevations are fully supported in the
template definitions and for all staking routines (see page 40 for more
details).

Survey Pro will convert RD5 road files to be compatible with Survey Pro and
save them as “*.survey” files. Any super elevations and widenings present in
an RD5 road definition will create new templates to apply their effects in the
resulting imported road.

An imported road is not-editable - and will be read only - if it contains the
following elements:

Non-clothoid spirals

Spirals that transition between two curves, i.e. a spiral where both the entry
and exit radiuses are non-infinite.

Vertical circular arcs.

Survey Pro only supports LandXML roads defined by "CrossSectSurf"
elements. The cross-section is assumed to be defined by offset and
elevation pairs.

If there are multiple cross section surfaces defined in the LandXML file for a

givenroad, then each surface will be imported as a separate road into Survey
Pro.



Creating a Road

Polyline Editor...
Choose Polyline from list...
Tap Points...

Alignment Editor...

Reverse line

Add this line to the job...
Clear...

Choose Alignment from list...

After opening a job in Survey Pro, do the following:

From the main menu, select Roads, then Manage Roads.

Tap Add, then Create New. Survey Pro then asks you to enter the following
parameters:

1.
2.

Road name

Station interval: Distance increment along the road centerline which
defines the level of detail to show when displaying the various review
maps and when producing reports.

Too much detail with a station interval set too low will cause the program
to run slowly. Only reduce this value below 10 meters if the level of detail
is required. Often, 50 to 100 meters or more is sufficient for showing
enough detail on the maps and in reports since the reports always
generate data for changes in templates, grades, or alignment.

Station intervals for staking can be set in the individual staking routines.

. Tap E to open the scroll-down list. Select the option that suits best to

define the road centerline:

Polyline Editor: Opens the polyline editor so you can now define the
polyline you want to use as the road centerline. For more information,
refer to Polylines on page 32.

NOTE: Survey Pro will convert any polyline you will select for use in a road
project as an alignment.

Choose polyline from list: Displays the list of existing polylines stored in
the job so you can choose one to become the road centerline.

Tap Points: Lets you build a polyline by successively selecting different
points stored in the job.

Alignment Editor: Opens the alignment editor so you can now define the
alignment you want to use as the road centerline. For more information,
refer to Alignments on page 21.

Choose Alignment from list: Displays the list of existing alignments/
roads stored in the job so you can choose one to become the road
centerline. This may be the centerline of an existing road, in which case
you will select the name of this road to select its centerline.

Reverse line: Reverses the direction in which the selected alignment or
polyline will be used (start point becomes end point).

Add this line to the job: Select this option if you want to save a polyline
you have manually defined through the above Tap Points option to the job
(or using the To/From button; see below).



- Clear: Dissociates the alignment or polyline you have just selected from
the road project (you no longer want it to be used as the road centerline).

Additionally, you may select an existing polyline by tapping Tap Line and
selecting it on the map, or you can build a polyline by keying in its point
names (e.g. 20-30) using the To/From button.

. Once the centerline has been defined, tap @ to create the road.

. Tap @ again. At this stage the road editor tools and road viewers are
presented (see below).

Edit Road 7P0=Q
General[Stations | Templates)|

g

POB:
N: 500.000

E: 410.000
El: 125.000
v H

[Properties ][ HAL || vAL ][ Report |

. Openthe Templates tab, then tap Add to create your first template. For more
information about templates, see page 29.

. Tap Insert to define the first segment. The slope of the segment may be
entered either as arising or falling vertical offset, or as a positive or negative
grade in % (slope is defined as "rise over run" or percent slope for template
definitions).

. Tap @ to save the segment. This takes you to the previous screen where
you can see the newly created segment (a red spot appears at the end of this
segment).

. Repeat the previous two steps until all the segments have been added. To
append a segment to the outside of the previous one, you must first select
<End> and then tap Insert.

The screenshot below shows a template with 5 segments.

Edit Template 20 = O
Name: templatel Properties

Segments| Insert H Edit || DeIeteJ

54 1,000 0,000  0,000%

l Name | Horz Dist |Vert Dist I Slope % | )
SS 1,000 0,900 90,000%

T




A new segment can be inserted BEFORE any existing segment: Just select
that segment in the list (the red spot appears where the segment will be
inserted), then tap Insert and define the new segment.

10. Then tap Properties, enter the name of the template and define the cut slope
and fill slope to use with the template (more explanations on page 29). These
two slopes may be entered either as a percentage or a ratio:

Edit Template ? © B G| [LHREES 2 0= 0
Name:  [T1 || | Mame: [T1 |
Use Cut slope Use Cut slope
[» stope: |33 ]% [<] [rsidesiope:  |[3333 |:1 [7]
Cut ditch width: 1.0m Cut ditch width: 1.0m
Use Fill slope Use Fill slope
» Slope: % IZI » Side Slope: it IZI

To toggle from percentage to ratio — or the other way round — just tap on the
field name. The field is labeled Slope for a percentage, Side Slope for aratio.

1. Tap @ to return to the screen showing the current list of segments in your
template.

12. Tap @ again to save the template and return to the Templates tab.

13. Repeat the previous six steps as many times as necessary to create all the
templates you need in your road project.

14. Then open the Stations tab to assign templates to the required stations
along the alignment.

15. Tap Add. Enter a station value and then choose a right template and a left
template from the list of available templates:

7P0=00

Pick the station and templatesrto apply to the road.

| station: 0+00.000 ]

Left template: T1 -

Right template: ~

<Interpolate>
<None>

T1

Remember you can also use the <Interpolate> or <None> option. See page 30
for details).

16. Tap @ to save the station and return to the Stations tab.



17. Resume the previous two steps as many times as necessary to create all the
stations you need in your road project. When you are finished, the Stations
tab may look like this:

General| Stations | Templates|
1 X-Section Interpolation: Elevation

Station Left Right )

0+00.000 T1 |

1+20.000 T1 <Interpolate> |
|| 2+00.000 T2 T2

2+80.000 T2 <Interpolate>

2. a0 a00

[ Add || E:i-:t |Remove |}>:1—><|
I 71P—“‘\1<

You may use the following two buttons to get a detailed view of each of the
segments in the selected templates

- E: Displays a detailed view of the right template.
- E: Displays a detailed view of the left template.

Example:

l Name: T1

Fill Slope:50.000%(1:2.00)
I Cut Slope:12.0009%(1:8.33) Cut Ditch: 1.000 m

| HD: 2.000 m Gradeé -8.000% S4

Use the following buttons to explore the different segments of the template,
starting from the centerline (shown as a thin black cross):

- : Highlights the next segment.
- : Highlights the previous segment.

Ared spot is shown at the beginning of the highlighted segment, which
appears as a thick blue line. Its full properties are displayed at the bottom of
the screen.

18. Go back to the Stations tab by tapping €3.

19. Tap € again twice to return to the Roads menu. You are now ready to stake
out your road project.



Slope Staking

Introduction

Catch Points
Hinge Points

Catch Points

/Hinge Points\
‘ Terrain

Catch Points
Hinge Points
/ Cut N‘i\a

Fill Area

Slope staking is about locating where the outer slopes of a predefined roadway
intersect with the surface of the terrain. Through this routine, intersecting
points are determined at various stations. These points, called catch points, or
sometimes daylight points, are where a cut or a fill begins.

The side slope of a road’s cross section (see definition on page 29) has either a
specified positive slope or a specified negative slope, which ends at the catch
point. The side slope attaches to the edge of the road at what is called the hinge
point.

Slope Staking can automatically determine if the side slope should be a cut or
fill depending on the existing terrain. The type of slope to use is determined by
your first shot off the side of the road surface area and is based on if you are
above or below the hinge point design elevation.

Survey Pro has three settings with regards to which side slope value is used.
These settings are found on the main slope staking screen.

» Automatic: Survey Pro determines the correct side slope value to use based
on the measurement to the rod. If the computed elevation for the
measurement is above the cut hinge point, then Survey Pro determines that
you are in a cut zone and will use the cut slope value and hinge point. If the
elevation is below the fill hinge point, then Survey Pro will use the fill slope
value and hinge point.

« Force Cut Slope, or Force Fill Slope: In certain conditions, the results of the
comparison between the measurement elevation and the road design can be
ambiguous to the software. In those cases, the surveyor has full control and
can choose which side slope value to use by selecting either Force Cut or
Force Fill. Survey Pro will then use that slope value to accomplish the slope
staking.

Catch point



Step-by-Step Instructions
« From the main menu, select Roads, then Slope Staking.
« Select the road you are working on. This can be done either by picking a
name from the scroll-down list, or by selecting the road on the map (first tap
Tap Road). As a result, the screen shows a view of the road's horizontal and

R4 v
| e | vertical alignments, recalls the name of the selected road and indicates the
B el = values of start station and end station.
Name: R4 - Dependingon the equipment used (optical or GNSS)and unless already done,
Begin: 0+00.000 End: 6+80.000 . . . .
make the additional settings to get ready (backsight setting or GNSS
Rover: 2.000 to Bottom of antenna mount antenna setting respectively). See GNSS screen example in the left column.

« Tap Next >. The screen that now appears allows you to prepare for slope

staking the selected road:
Road Slope Staking 7O M E=EQ

saton QT[] 055,vPD

Sta Interval: |10.0 m | | Next Station | |

H. Map [V. Map|Slopes|Fill Hinge Points|Cut H{D»

Segment Type: Line
Templates: ——— =
Left: T1
Right: T1

H

| setup HR... | [ <Back ][ stakece> |

- Select the station where to start. You may use the Next Station button to
increment the station, based on the value entered in the Sta Interval field.

NOTE: The value of Sta Interval may be positive or negative.
« Go through the five different tabs shown on this screen:

1. The H. Map tab (default) provides the names of the templates used on the
left and right side of the road cross section at the selected station. The
reported segment type can be “line”, “curve” or “spiral” (current segment
of the alignment).

A graphic view represents the road centerline (in red) as well as the
position of the current station with a thin line perpendicular to the road
centerline. You may tap on this graphic to get a larger view of the road

centerline.

2. The V. Map tab provides a view of the entire road cross section. Hinge
points are shown as red spots and labeled “HP” (for Hinge Points).



3. The Slopes tab allows you to change the cut and fill slopes for both sides
of the rod cross section. By default, the value assigned to all these slopes
is the one you chose when defining the side slope of the cross section
(see the definition of this extra segment on page 6 and page 29). If you
want different values for the left or right side of the road cross section,
check the corresponding boxes and enter the desired ratio (run/rise
ratio, e.g. 3:1).

4. TheFill Hinge Points tab allows you to select the segment on the right or
left side of the road that you want to use for the fill hinge point.

5. The Cut Hinge Points tab allows you to select the segment on the right or
left side of the road that you want to use for the cut hinge point.

 Tap Stake CP >. Survey Pro now shows the Road Slope Staking screen (see
examples below). Using this screen, you will be guided to stake out the catch
point you are looking for. Please read all the details about the information
displayed on this screen in what follows.

GNSS Optical

[5] [4] [6]
Road Slope Staking J oad Slope 20 EQ
@ Fived @has 0031 & 13 HR[2.000m [E[+ | |[Left-CUTSloper ——

Rod Elev:  92.000

[1] _ORt;:h;I;;IeLL T_?ﬁ ] EDM:| Inst. EDM ¥ ||Des. Slope: 3.030 ‘!
Des. Slope: 3,030 [11-f»Force cuT siope 2:5' Slgg.e' |
—llAbove DS: 2,933 m ove DS: - |
[2] Toward CL:  8.889 m [2] [*Vertical Map Away (CL): 4.746m |f}
Ahead Sta:  16.444 m BacksSta:  5.754m (||
HD to HP:  29.388 m \_ HDto HP: 4.443 m |
Fillto HP:  6.765m R F} §3 |[CuttoHP:  0.100m ||
I HDtoCL:  39.388m | HDtoCL:  5.557 m
| FilltoCL: _ 6.865m Jf[[FilltoCL:  0.000 m
| Shot | | Occypy... | | < Back || Store > Resglts...” Shot H Topo SS... ” < Back || Store > ||
t :
\ \ \
(8] [31 [71 [51 [31

[1]1(GNSS/Optical): Selects the type of slope that will be used between the

catch point and hinge point:

- Automatic Slope: Selects the slope based on the current position. If the
position elevation is above the hinge point, a cut slope is computed. If the
position elevation is below the hinge paint, a fill slope is computed.

- Force CUT Slope: Forces all computations to be based on the preset cut
slope.

- Force FILL Slope: Forces all computations to be based on the preset fill
slope.

[2](GNSS/Optical): Selects the type of guidance you wish to use to find the
catch point:

- Vertical Map (V. Map): Displays a view of the road cross section at the
current station. The vertical map will show an “X" at the location of each
previous slot.

10



- Horizontal Map (H. Map): Displays an overhead view of the job (portion of
the horizontal alignment).

- N,E,Z(GNSS) or Shot Data (Optical): Displays the measurements made
when last tapping the Shot button.

NOTE 1: The correct procedure for slope staking in GNSS or robotic mode is
to use the graphic portion of the screen (H. Map or V. Map) to locate the
catch point as closely as possible and press Shot. Once the position is
satisfactory, you can determine if the rover needs to be moved again.

NOTE 2: The horizontal and vertical maps are continuously updated whereas
the measurements listed in area [3] are not updated until you tap the Shot
button.

[31(GNSS/Optical): Shows measurements made for the current rover/rod
location the moment you tap the Shot button (the top title indicates which
side of the road you are on and whether a cut or fill slope is required from the
point where you currently stand). These measurements are described and
illustrated below:

Centerline
Station n+1_- (CL)

_-=
—_
—_

p—1

-
-
—_

|
i
i
,249-, ,,,,,,, '
|
! \
‘ |
\

Centerline FD o P
CL

- Rod Elev (Optical only): Current elevation of the rod location.

- Obs. Slope: Observed (computed) cut or fill slope based on the last shot
and the corresponding hinge point.

- Des.Slope: Design cut or fill slope.

- Above DS/Below DS: Cut or fill required respectively for the current
rover/rod location to be positioned on the design slope.

- Toward CL/Away CL: Computed horizontal distance that the rover/rod
must move either toward the centerline or away from it respectively,

11
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before it is positioned at the catch point. This distance is based on the
observed terrain computed from the last two shots. If only one shot has
been taken, it is assumed that the terrain is level when computing this
value.

On Station/Back Sta/Ahead Sta: Tells whether the rover/rod is on the
station being staked, or otherwise the distance it must move (parallel to
the centerline), back or ahead, to be on the correct station.

HD to HP: Horizontal distance from the rover/rod to the hinge point.
Fill to HP/Cut to HP: Vertical distance from the rover/rod to the hinge
point.

HD to CL: Horizontal Distance to the centerline.

Fill to CL/Cut to CL: Vertical distance from the rover/rod to the
centerline.

[4](GNSS only): GNSS status bar: Displays the current values of solution
type(should be “Fixed”), age of corrections, harizontal precision and number
of satellites used. You may tap on this bar to open the detailed GNSS Status
screen.

[5]: Topo SS: Use this button to store the last shot taken as an
instantaneous (non-averaged) position (GNSS) or a sideshot (Optical).

[6](Optical only):

HR: Rod height

Type of prism used

EDM: This button can be toggled to shoot in various EDM modes. The
options available depend on the total station being used. Consult the
total station’s documentation for more information on the EDM modes
that it supports.



[7]: Results (Optical only): Displays the following additional cut, fill and
location information:

- Type of slope (e.g. left/right, cut/fill)

- Design and observed slope ratios (run over rise)

- Design and actual stations

- HD and Cut/Fill to Hinge Point

- HD and Cut/Fill to centerline

- If applicable, HD and Cut/Fill to edge of pavement and edge of curb

- Name of segment and HD and Cut/Fill to that segment extremity (Road
Slope Stake only).

[8]: Occupy (GNSS only): Use this button to compute the current position of
the rover over a certain number of epochs. This puts the receiver into a
mode where a more accurate static position can be computed. When you
think enough measurements have been made, tap Accept.

Walk in the field where you think you can start slope staking and then take a
shot. Read the measurements (see [3] above), then move the rod/rover

accordingly. Take a new shot, read the measurements again, move, etc. until
you find the accurate position of the catch point. Mark this point in the field.

Tap Store.

You may need to store a point for the staked catch point. To store the point,
first give that point a name and a description, then tap Store CP.

You may also want to stake out points (reference points) at some distance
from the catch point and at the same station: Key in an offset from the catch
point, away from the centerline, and then press Stake (GNSS) or Solve
(Optical). Then follow the usual instructions to stake out a point. (See Survey
Pro User Guide for more details.)

Additionally, the summary of the results described above in [7] may also be
displayed from this screen by tapping on the Results button.

Once you have stored the catch point, or if you want to move on without
storing the point in the file, tap Next CP to resume the above procedure for
the next catch point required.

13



Staking out a Road
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Introduction

The Road Stakeout function is used to stake subgrades and road surfaces after
the road centerline has been rough staked and the slope staking has been done
using Survey Pro's Slope Staking function.

Before you start staking out aroad, be aware you can choose the way Survey Pro
will take you to each of the road's significant points (outer edge of each
segment). Two modes are possible:

« ManualMode: At any given station, you will select manually each of the points
you want to stake. After completing this task, you will select the next station
to continue.

Use this mode if you want full control of which points you really want to
stake, or if you are interested in only staking some particular points, and not
all of them. This mode requires that you go back to the cross section view
every time you want to select the next point to go to.

« Auto-Advancement: You ask Survey Pro to guide you automatically to each
and every of the significant points, starting at a specified station and ending
at another given station. In this mode you will never have to select the next
point to go to as Survey Pro will automatically select it once you are done
with the current one.

(M (

2) ©) )
f }
- _

Four different auto-advancement modes are available:

- Starting from left to right along a cross section, one station after the
other (1)

- Starting from right to left along the cross section, one station after the
other(2)

- Switching between two adjacent stations, from left to right (3)
- Switching between two adjacent stations, from right to left (4)

Also remember each point you stake may optionally be saved to the job for
further processing.



Step-by-Step Instructions

Stake Road PO ESQ
[ -]
Tap Road...
~_|—
i I
Name: R1
Begin: 0+00.000 End: 6+80.000
|| Rover: 2.000 to Bottom of antenna mount

From the main menu, select Roads, then Road Stakeout.

Select the road you are working on. This can be done either by picking a
name from the scroll-down list, or by selecting the road on the map (first tap
Tap Road). As a result, the screen shows a view of the road's horizontal and
vertical alignments, recalls the name of the selected road and indicates the
values of begin and end stations.

Depending on the equipment used (optical or GNSS)and unless already done,
make the additional procedures to get ready (backsight setting or GNSS
antenna setting respectively). See GNSS screen example in the left column.
Tap Next >. The screen that now appears allows you to prepare for staking
out the selected road:

| station: (L[] (*sRs,T,vPD

Interval: ] Auto Adv.
Center
I ] Offset: ’—”_| O Subgrade:’—‘

#0 Elev:125.000

[— R
I v
| Setup HR | | < Back || Stake > |

The lower part of the screen shows the cross section of the road at the
entered station. The red spot indicates the point you want to stake out (by
default the road centerline).

You may use the and buttons to move the red spot on the

different segments of the cross section, respectively to the right or to the

left. After tapping any of these buttons, the red spot is moved to the end of

the next segment.

NOTE: The side (center, left or right), rank (#1, #2, etc.) and name of the

segment on which the red spot is currently located are displayed between

these two buttons.

This screen also contains important information allowing you to control the

way you want to carry out the stakeout routine:

- Station: Station value (by default the road start station), followed by a
number of abbreviated terms between brackets describing that
particular station. See list of abbreviations used on page 37.

- Interval: Interval of distance along the road centerline at which you want
to advance when you tap the Next button.
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- Next button: Increments the Station value by the value given in Interval.
(To come back to alower value of Station, temporarily change the Interval
parameter to a negative value so you can come back to this lower value
by tapping the Next button.)

- Auto Adv. (for automatic advancement): You may choose to select
manually each point you want to stake out at the current station, in which
case you will disable this option, or you may ask Survey Pro to follow an
advancement mode taking you automatically to the different points you
have to stake out from a specified station to another specified station.
For more information, see page 14.

- Config button: When Auto Adv. is enabled, this button allows you to
choose the advancement mode you wish to use.

Choose one of the available four modes and then specify the range of
stations(Start Station and End Station) within which you want Survey Pro
to guide you automatically to the useful points(see screen example in the
left column).

- Offset: Enable this option if you wish to stake out points at some
horizontal distance from their real positions. Positive values will offset
away from the centerline and negative values will offset toward the
centerline.

- Subgrade(vertical offset): Enable this option if you wish to stake out your
points at some vertical distance from their real positions. Then enter a
positive distance for a vertical offset below real positions, or a negative
distance for a vertical offset above real positions. For no subgrade, just
clear this button.

Tap Stake >. The screen then displays the guidance information you usually
get from Survey Pro for single point stakeout and for the selected type of
instrument (optical or GNSS). See screenshot example in the left column or
refer to Survey Pro User Guide for more details.

Head for the target following the guidance instructions given by Survey Pro.
When the position is located, tap Accept. You may store the position of the
point if you wish by tapping Store. Tap Stake Next to configure for the next
point by advancing stations or selecting a new segment.

In Auto Advancement mode, tap Stake Next to proceed directly with the next
point.

Resume the previous four steps until you are finished with staking out the
road.

See the Survey Pro User Guide for more detailed information on how the
basic staking screens work as they are almost identical to the operation of
the road staking screens.



Show Station Function

While you are using the Road Stakeout function, there will be times when you
perform grade checking, "blue topping", and other types of quality control
checking.

The Show Station function allows you to spot some locations of interest, or to
qualify some existing locations, in reference to your road project. Through this
function, Survey Pro will describe the location your rod/rover is currently
occupying compared to the road alignment and the corresponding cross
section.

Stand on a location with your rod/rover.

From the main menu, select Roads > Show Station.

Select the name of the road you are working on.

Tap Next. Survey Pro displays a three-tab screen fully describing the
location with respect to the road project (see screens below for GNSS and
optical).

In GNSS, Survey Pro will continuously update the content of the three tabs
regardless of whether you are walking or keeping static. The position may be
computed in ROVING or OCCUPYING mode.

In Robotic mode, Survey Pro will continuously update the contents of the
three tabs if “Tracking” or similar continuous EDM modes are in use.
Otherwise, the Shot button must be tapped in order to update the data.
When using a mechanical optical station, tap the Shot button every time you
move the rod to a new location if you want Survey Pro to provide
measurements for this location.
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Tap Accept (GNSS) or Store (Optical) to save the position of that location.



Generating Reports

From the main menu, select Roads > Manage Roads.

From the list of road names displayed, select the one for which you want to
generate a report

Tap Edit, then tap Report. Let Survey Pro generate the report. This report
provides the coordinates of each of the useful points in the road cross
section for every station you defined along the road centerline.

Survey Pro then displays the resulting report.

|Road Cross-sections Report

Station = 0+20.000 %
o o psaose o s
o s it

Hold down a stylus or your finger on the screen to scroll the content of the
report up or down.

NOTE: The Station Interval value set in the Road Properties will dictate how
detailed the report will be. If alow number is set for the interval, and the road
is very long, then the report will take time to generate. Consider increasing
the interval for longer roads. The report will always generate data for when
the alignment or templates change so important details will not be lost.

Tap @ then '3 . Survey Pro asks you if you want to save the report.
Tap Yes if this is what you want to do.

Select a folder and key in a name for the report file (an html file with default
name “<road_name>.htm).

Tap @.

After Survey Pro reports that the file has been saved, tap OK.
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The file can be downloaded to a computer and viewed in a local web browser.

Road Cross-sections Report

Alig
Al

nment Name:
nment Code:

R4

Meters

Offset

12,000
0.000
12.000

Road Cross-section Points

North

6244116.971
6244105.000
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6244117.936
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19.227
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19.760
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19.760
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Alignments

Introduction

Much like polylines, alignments represent 3-D paths made up of different

portions connected together (i.e. one after the other). These portions - called

segments in Survey Pro - may be straight lines or curves.

As opposed to polylines, alignments do not rely on existing points, but just on

the shape you define for each of their segments. You will, however, need to

define a start point for an alignment. This point is called POB (for “Point Of

Beginning”). The point where a new segment connects to the previous one is

called a node.

Also as opposed to polylines, the three-dimensional feature of alignments is not

implicit, but is obtained by defining separately:

+ Analignment in the horizontal plane. This alignment is called “horizontal
alignment” and is abbreviated “HAL".

« Analignment in the vertical plane. This alignment is called “vertical
alignment” and is abbreviated “VAL".

Survey Pro will then combine the pair of horizontal and vertical alignments to
create a single alignment with unique horizontal and vertical characteristics.
The alignment will be anchored geographically through the POB (the alignment's
start point). If the POB is changed, the road will retain its geometry with no
changes. Only the start location will change.

=K
| New... || Edit... H Delete...‘ |Z|

\| Description | POB
AL_1 N=500,000, E=410,
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Definitions

List 1

100 feet
Degree
Arc
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o
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Tbue

List 2

Mid Ord

Horizontal Alignment

NOTE: There is always an option to make a segment tangent to the previous
segment. This means that the outgoing azimuth from the previous segment will
be used for the starting azimuth for the new segment. This is typically the
method used. If not, then if adjustments are made early in an alignment, later
segments will no longer be tangent and there will be irregular deviations.

The segments of a horizontal alignment may be:

Line segments. A line is defined by a length and an azimuth at the segment's
start point. When the line is not the first segment in the alignment, you may
prefer to make it tangent to the previous segment rather than enter an
azimuth for the line. Survey Pro allows you to make that choice.

Arc segments. An arc may be defined in many different ways by combining
two parameters, one from each of the following two lists below:

List 1:

1. Radius: The distance from the radius point to the curve.

2. Delta: The internal angle from center to tangent points (i.e. to the start
point and end point of the arc).

3. Degree Arc: The internal angle equivalent to a 100-feet arc length.
4. Degree Chord: The internal angle equivalent to a 100-feet chord length.

List 2:
1. Length: The arc length.
2. Chord: The chord length.

3. Tangent: The distance from the point of curvature (PC) or point of
tangent (PT) to the point of inflection (PI).

NOTE: The point of curvature (PC)is the first point of the arc segment.
The point of tangent (PT)is the last point of the arc segment. The point of
inflection (Pl)is the intersection point of the tangent lines from PC and PI.

4. Mid Ord: The distance between the curve and the chord at the center of
the curve's length.

5. External: The distance between the point of inflection (PI) and the arc.

Additionally, you should choose a turn for the arc(oriented to the left or right)
and an azimuth at the segment'’s start point. When the arc is not the first
segment in the alignment, you may prefer to make it tangent to the previous
segment rather than enter an azimuth for the arc. Survey Pro allows you to
make that choice.

NOTE: Survey Pro will show a preview of the resulting arc after you have
chosen values for the two selected parameters. If these values are not
compatible with each other, Survey Pro will show a blank preview meaning
you need to correct the submitted values to get a valid arc.
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Spiral segments. Two types of spiral segments may be defined:

- Entry spiral, describing a curve providing a transition from a straight line
to an arc. In Survey Pro, entry spirals are designated as “TS to SC”,
meaning “Tangent to Spiral” to “Spiral to Curve”.

- Exit spiral, describing a curve providing a transition from an arc to a
straight line. In Survey Pro, exit spirals are designated as “CS to ST",
meaning "Curve to Spiral” to “Spiral to Tangent”.

A spiral is therefore defined by a radius, a length, a turn (to the left or right),
a type (entry or exit spiral) and an azimuth at the spiral's start point.

When the spiral is not the first segment in the alignment, you may prefer to
make it tangent to the previous segment rather than enter an azimuth for the
spiral. Survey Pro allows you to make that choice.

Vertical Alignment
The segments of a vertical alignment may be:

Line segments (V. Grade). A line is defined by a length and a grade (in
percent). If the line is not the first segment in the alignment, you may easily
read the grade value of the previous segment for a smooth transition
between the two segments.

Curved segments (V. Curve). A parabolic curve is defined by a length, a start
grade and an end grade. If the curve is not the first segment in the alignment,
you may easily read the grade value of the previous segment for a smooth
transition between the two segments.

Entering Angles and Distances

When defining the segments of an alignment, you can directly enter the
requested values of angle and distance, if you know them. If you don't, Survey
Pro may assist you in determining these values. This is explained below.

When an angle is requested, you may open the power menu (a scroll-down list)
next to the concerned field, and select one of the following options (If the field
is initially blank, Survey Pro will assume it contains the value “0"):

Add 180°, Add 90°: Adds respectively 180° or 90° to the currently keyed-in
value and then replaces this value with the result of the addition.

Subtract 90°: Subtracts 90° to the currently keyed-in value and then
replaces this value with the result of the subtraction.

Add or subtract: Adds the angle value you specify to the currently keyed-in
value and then replaces this value with the result of the calculation. If the
specified value is positive, an addition is performed and if it's negative, a
subtraction is performed.
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Calculator...
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Angle Right from map, Angle Left from map: Asks you to select three points
storedinthe job. Survey Pro will calculate and enter the angle value resulting
from the selected points, from the chosen option(right or left), and from the
order in which the points were selected on the map (see diagram below).

3 1 3
Angle Right from map Angle Left from map

Angle Right from list, Angle Left from list: Same as the above two options,
except that you select the points one after the other from the job’s list of
points, and not from the map.

Past results: Use this option to enter an angle value that was computed
previously within the software (i.e. using the calculator, the COGO function,
etc.). Select one from the list.

Calculator: Gives access to an on-screen calculator allowing you to make all
kinds of calculation you need to do at this stage to determine the value of
angle you need. For more information, refer to page 37.

When a distance is requested, you may open a scroll-down list next to the
concerned field, and select one of the following options:

Choose from map: Asks you to select two points on the map. The points are
necessarily part of the job. Survey Pro will compute the distance between
these two points and will enter the resulting value in the field.

Choose from list: Same as the above option except that you select the points
one after the other from the job’s list of points, and not from the map.

Apply scale factor: Multiplies the job’s scale factor to the keyed-in distance
value and replaces this value with the result of the multiplication.

Past results: Use this option to enter a distance value that was computed
previously within the software (i.e. using the calculator, the COGO function,
etc.). Select one from the list.

Calculator: Gives access to an on-screen calculator allowing you to make all
kinds of calculation you need to do at this stage to determine the value of
distance you need. For more information, refer to page 37.



- AU Conversion (AU= Architectural Unit): Allows you to convert feet and
fractional inches (e.g 2' 11/4") to decimal units (see screen below).

AU Conversion RGN NX)

In Decimal Unit: O ift ® usft

299,676149 m

983,189466 ift (International Feet) |
983,1875 usft (US Survey Feet)

In Architectural Unit:
usft _ inch. |
4 -
|

| Use | .‘

The value displayed in bold characters is expressed in the currently set
default unit in Survey Pro.

NOTE: The result of AU conversion is typically one of the results available
from Past results.

When opening the window, first select the unit in which the distance you
want to convert is currently expressed (ift or usft), then enter this distance
in the lower part of the window (in feet and inches).

The result of the conversion appears instantly in the upper part of the screen
(in meters).

Tap Use if you want the converted distance to be used in the distance field
defining the segment.
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Creating an Alignment

From the main menu, select Roads then Manage Roads. Tap successively
Add and Create New. Then from the scroll-down list, select the Alignment
Editor option to access the screen below. Survey Pro prompts you to create
a new horizontal alignment (HAL tab displayed).

(Outside of the Roads module, you can also access the same screen to create
an alignment by selecting Job > Edit Alignments from the main menu. Then
tap New.)

Edit Alignment 7P 0= GO
'HAL [VAL |POB |General

T e
I

N

1

&

BB\ 0|

Sta: ---
Azi: --- [T m

Tap Insert. Survey Pro suggests that you create the first segment of the
horizontal alignment.

Tap on the tab corresponding to the first segment you want to insert. This
may be a line (straight line), an arc or a spiral.

Define the distances and/or angles for this segment (see all the details on
page 22 and page 23).

Tap @ to create the segment.The screen then shows the shape of the
segment. The end of the segment is represented by a big red spot. You may
use the zoom buttons to change the map scale.

Resume the previous four steps to create the second segment, and then the
next ones. Each time, the map is updated to show all the segments of the
alignment. The big red spot always indicates the end of the last segment
entered.

Starting from the second segment, you may prefer to activate the Make this
segment tangent to previous option rather than enter an azimuth or bearing



angle for the beginning of the segment. This is to make sure a smooth
transition is achieved between that segment and the previous one.

Edit Alignment

HAL |VAL |POB |General|

Insert.. " | |
—Az=94°00'00",L=10
M Az(P)=94°00'00",R=|
— Az(P)=125°00'00",L
MAz(P)=125°00'00",R
M Az(P)=98°00'00",R=|
End

Sta: 6+80,000
Azi: 40°42'15" [ 200 m

BB\ 0|

After you are done with the horizontal alignment, tap on the VAL tab to
create the vertical alignment.

Follow the same instructions as above to create the vertical alignment. The
Get Previous Grade option allows you to read the grade value of the previous
segment so you can define a grade value that makes sense for the segment
you are defining.

When you are done with the vertical alignment, tap on the POB tab to define
the point of beginning. This may be an existing point or any location for
which you need to provide the three coordinates. Enter a value for the start
station according to the type of format selected in Job > Settings > Format.
Tap on the General tab to enter a name for the alignment and possibly select
a layer where to store it.

Tap @ to return to the list of alignments. The newly created alignment is
now visible in the list.
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Editing an Alignment -+ From the main menu, select Job > Edit Alignments. The screen now lists all
the existing alignments.

« Select the alignment you want to modify and then tap Edit.

For both the horizontal and vertical alignments, you can select a segment

and then:

- Modify the definition of the segment by tapping Edit.

- Remove the segment by tapping Remove.

- Insert a new segment BEFORE this segment by tapping Insert. To add a
segment at the end of the alignment, tap END in the list, then Insert, then
define the new segment.

NOTE 1: Whatever the change you do, all remaining segments with the
Make this segment tangent to previous option active will be impacted by
the change.

NOTE 2: When selecting a segment in the alignment, the map shows the
selected segment in blue and the red spot is moved to the beginning of
that segment.

NOTE 3: If an alignment has already been used in a road definition,
changes made in the alignment editor will not be reflected in the road
definition. To update the road, simply edit the road definition and select
the updated alignment.

Edit Alignment 7P 0= GO
HAL |VAL [POB |General|

Insert..."Edit... |Remo i
—1=100,000,G=5,00
—L.=50,000,G=1,00(
—L=200,000,G=5,0(
. L=100,000,G1=2,

g

x5
60m

EERENE

Sta: 5+50,000
Ele: 143,500 [ 200 m

Deleting an Alignment - From the main menu, select Job > Edit Alignments. The screen now lists all
the existing alignments.

« Select the alignment you want to delete and then tap Delete.



Templates

Definition

A template describes the half cross section (or half profile) of a road at a given
station. It is made up of several segments (Sx):
|

| 21 52 s6
Centerline 3 /55
s4

Survey Pro always asks you to define a template to the right of -and starting
from-the centerline. Be aware you will be able to use a template to describe the
left-hand side of the road as well. This is explained on page 30.

Each segment of a template is defined by:
- A name (roadbed, curb face, top of curb, ditch, etc.)
« Ahorizontal distance

« Aslope, which may be expressed either as a rising or falling vertical offset,
in meters, or a grade (a positive or negative rise/run).

In addition, you may define a side slope allowing smooth insertion of the
roadway into the terrain. The side slope is defined by one of the following sets
of parameters:

« Cutslope and Cut ditch width: Used if the surface of the terrain is at a higher
elevation compared to the road project. Cut slope then represents the slope
(positive) from the defined hinge point to the daylight or catch point. It may
be expressed either as a percentage or aratio. This slope is typically defined
using various parameters including material type and right of way width. Cut
ditch width represents the length of an additional, horizontal segment that
you may insert between the edge of the road and the beginning of the cut
slope (see below left). Cut ditch width may be ignored or zeroed.

« Fill slope: Used if the surface of the terrain is at a lower elevation compared
to the road project. Fill slope then represents the slope (negative) of the side
slope (see below right). Likewise, this parameter may be expressed as a
percentage or aratio.

! 1
i St 2 <

Centerline saCutditch Centerline
width

S1

B
e

NOTE 1: The end of the last segment in a template is often the hinge point
(see also page 8), but not always. The hinge point can be any segment on the
template. Survey Pro uses the last segment as the only option when editing
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the template. This includes the cut ditch segment for cut side slopes.
However, within the Slope Staking function, you can change the hinge point
node.

NOTE 2: For both slopes, key in “1.55" for a slope of 1.55% (which represents
arise of 1.5b m rise for every 100 m horizontal). This is known as “rise over
run” or a grade.

GOOD TO KNOW:

1. Atemplate must have at least one segment defined to be valid.

2. You may define a segment with a zero distance provided it's not the first one
in the template.

3. Botha cut slope and a fill slope may be defined in a template to make sure
the template deals with all cases of terrain.

Using Templates Because the cross section of aroad is not usually the same everywhere, you will
usually need to create several templates for a road project.
After you have defined all your templates, you will assign these templates to
particular locations (stations) along the road centerline.

In addition, for each station you define, you will choose a template for the half
cross section located to the right of the centerline (Right template), and one for
the other half cross section, located to the left (Left template).
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As already mentioned, the same template may be applied to both the right and
left sides of a road, in which case the road’s entire cross section will be
symmetrical with respect to a vertical line passing through the centerline:

c Centérline

2
/‘%O 2 S1 i S1 S2 ‘}OQ'Z
) ) i i N
cue fo | 53| i S
|

You may need to create stations for which there is no particular change to the
cross section. In this case, you will choose to “interpolate” the cross section at
these stations. That means Survey Pro will look at the two surrounding
templates (the last one used at a previous station and the next one used at a
further station) to calculate the road cross section at these stations through
linear interpolation. In this case, choose the <Interpolate> option when building
the road stations.

You may also choose to not assign a template (right and left) to a station
because that station is on the centerline, but before the road starts, or after the
road ends, for example. In that case you will choose the <None> option.

In order to force the road surface to remain constant until a specific station
where a transition to a new template needs to start, simply place the same
template twice. Once at the start station for that section of road, and then again
when that section ends. If you add templates on the opposite side of the road in
between these stations, then either <Interpolate> or the original template can
be used.

31



Polylines

32

Introduction

Creating a Polyline

Polylines represent 3-D paths made up of different portions connected together
(i.e. one after the other). These portions -called segments in Survey Pro - may
be straight lines or curves.

Polylines are built on existing points. The line segments between points will
contain grades if the two points that bound the segment are 3-D points with
elevations. If the points are 2-D, then the line segment will have no elevation or
grade.

All the points used in a polyline should have first been created in, or imported
into the job.

Two methods exist to create a polyline:

Tst Method (visual): You use the map view of the job to tap successively on
each of the points making up the polyline. This method is very simple but
only allows you to create straight segments. Transforming a straight
segment into an arc (curved segment) can only be done by editing the
polyline after saving it.

2nd Method (algebraic): You specify the name of each of the points making
up the polyline. This method is faster and more powerful: you can create a
polyline instantly by specifying the range of constitutive points, and you can
create curved segments directly.

After all the required points have been added to the job, do the following:

From the main menu, select Roads then Manage Roads. Tap successively
Add and Create New. Then from the scroll-down list, select the Polyline
Editor option to access the screen below. Survey Pro shows a map of all the
points stored in the job.

(Outside of the Roads module, you can also access the same screen to create
a polyline by selecting Job > Edit Polylines. Then tap New and Edit.)
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Use the first or second method to create a polyline (see below).

1st Method

Tap Tap Points. Survey Pro uses the whole screen to display a larger view of
the map.

Tap on the point where the polyline starts. The point then appears as a big
red spot.

Tap on the second point of the polyline. The point also appears as alarge red
spot, plus a black segment is drawn from the first to the second point.

Tap successively on all the points until you reach the end of the polyline.
Tap points. 7 0mE OO

. (X086
PTS

NOTE: To transform a straight segment into an arc, see Editing a Polyline on
page 35.

Tap @ to end the polyline.
Tap @ again to name the polyline (fill in the Description field).

Tap @ again to save the polyline. This takes you back to the first screen
where you can now see the newly created polyline being highlighted in the
list of existing polylines. The shape of this polyline in the horizontal plane is
shown in the top-right chart, and its shape in the vertical plane in the
bottom-right chart.
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2nd Method

Tap To / From. Survey Pro displays a text box in which you can write the
algebraic expression of the polyline. The syntax you should use to build this
expression is briefly described underneath the text box and detailed in the
examples below:

Example of a single straight segment: X01,X02
Survey Pro will create a straight segment between point X01 and point X02 (comma used as
separator).

Example of a series of straight segments: X01-X04
Survey Pro will create a series of straight segments starting from point X01 up to point X04, passing
through point X02 and point X03 (hyphen used as separator).

Example of a single curve passing through three points: X01(X02)X03
Survey Pro will create an arc of a circle starting at point X01, ending at point X03 and passing
through point X02 (brackets used to indicate the point somewhere on the curve).

Example of an arc defined by the center of the circle and its two ends: X07(X01,R)X02
Survey Pro will create an arc starting at point X07 and ending at point X02. The center of the circle
from which the arc originates is point X01. Seen from X01, the arc will start from X07, going to the
right (R) towards point X02.

Example of an arc of known radius and connecting two known points: X01(40,L,S)X02
Survey Pro will create an arc starting at point X01 and ending at point X02. The center of the circle
from which the arc originates is located to the left (L) of the oriented segment X01 to X02. The circle
radius is 40 m (40) and the chosen portion of arc is the shorter one (S).

Example of a series of curves: X01(40,L,S)X02,X02(150,L,S)X03,X03(15,R,S)X04
In the expression, adjacent segments are separated by a comma.See the resulting polyline on the
screenshot below right.

Select Point(s) P OEO0 ew Po e 20=Z 9

Point Range (X01(40,L,5)X02,X02(150,L,5)X03,X Tap Points...

03(I5RSX04
3 Edit...
Entry Result
7-9b Points from 7 to 9b &= 5
7-9, 15, 20-30 Combined Ranges

7(8,L)9 RP8,LorR
7 (100, L,L)9 7 to 9 radius =100, L or R, Lor S

Curv
T(S)B 7 to 9 through 8

Type in the expression describing the polyline you want to create.

Tap @ to name the polyline (default: “Defined by: <expression>"). You may
enter another name of your choice.

Tap @ again to save the polyline. This takes you back to the first screen
where you can now see the newly created polyline being highlighted in the
list of existing polylines. The shape of this polyline in the horizontal plane is



shown in the top-right chart, and its shape in the vertical plane in the
bottom-right chart.

Editing a Polyline  Changes can be made to polylines after they have been saved in Survey Pro. To

edit a polyline, do the following:

« From the main menu, select Job > Edit Polylines

« Select the polyline you want to edit from the list of existing polylines.

« Tap Edit. Survey Pro shows the shape of the selected polyline in the
horizontal plane.

« Tapon the Edit button. Survey Pro shows all the details of the polyline in the
horizontal plane:

Polyline Editor 20E=E0Q
Remove Clear All || Curves... | [Horizontal +

X01 PTS

MX02 PTS

MX03 PTS
X04 PTS
<End>

L
4300

[e18] 012

|[<-mnsert

E=40m

NOTE: You may want to switch to the vertical plane to make your changes. In
that case, just select Vertical in the drop-down list on the right.

The following changes can be made to a polyline:
+ Removing a point:

- Inthelist of points of the polyline, select the point you wish to remove.
- - Tap Remove. The shape of the polyline is instantly updated to reflect the
change. Note that the two segments adjacent to the deleted point are

replaced by one single straight segment connecting the preceding point
to the next point.

- Inserting a new point between any two existing points (this will cause the
curved or straight segment between these two points to be broken into two

straight segments):
- - Inthe list of points of the polyline, select the point that will follow the
point you are about to insert.

- Usethe text box located in the lower-left corner to enter the name of the
point you want to insert (this point must be stored in the job).

- Tap<-Insert. The shape of the polyline is instantly updated to reflect the
change.
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« Changing the radius and/or shape of a curved segment.

- Inthe list of points of the polyline, select the start point of the segment
you wish to maodify. The map then highlights the segment corresponding
to your selection.

- Tap Curves. From there, you can change the value of radius([A]), change
the orientation of the arc (to the right or to the left) ([B]) or change the
portion of arc used, i.e. the longer one or the shorter one ([C]). See also
screenshot below.

[ Add/Edit curve
Arc |

@ Left ||O Large

- Changing a curved segment into a straight segment.

- Inthe list of points of the polyling, select the start point of the segment
you wish to modify. The map then highlights the segment corresponding
to your selection.

- Tap Curves. Select None from the Curve drop-down list.

- Changing a straight segment into a curved segment.

- Inthe list of points of the polyline, select the start point of the segment
you wish to modify. The map then highlights the segment corresponding
to your selection.

- Tap Curves. Select Arc from the Curve drop-down list, then set the
Radius value and the desired orientation and portion of arc.

« Removing all the points: Use the Clear button.

« Renaming the polyline and/or assigning the polyline to a different layer: Use
the Properties button.

« After you've made your change, tap @ to make that change effective and
then tap twice again on this button to return to the list of polylines.

REMINDER: Adding or removing a point affects the polyline both in the
horizontal and vertical plane, regardless of the plane in which you make the
change.



Appendix

Abbreviations Used

Calculator

Abbreviation | Meaning

CL Centerline

CP Catch Point

Des. Slope Design cut or fill slope

DS Design Slope

HD Horizontal Distance

Hi Vertical Curve High Point

HP Hinge Point

Lo Vertical Curve Low Point

Obs. slope Observed cut or fill slope

PT Point of Tangent (Curve to Tangent)
RE Road End

RS Road Start

SC Transition Curve

STEQ Station Equation

T Template assignment (any station with a template)
VCE Vertical Curve End

VCS Vertical Curve Start

VPI Vertical Point of Intersection

XS Regular Sections

The Calculator screen consists of a stack that can contain any number of values

and buttons that perform various operations.

70=0Q

("Deg ®@Rad ( Grad
T | Sin| SiA | R>p| dms

X Cos‘ Co'é‘ P>R‘ dme

Calculator

Copy‘Paste VX Tan‘ Tan °>R‘ dms
#0207 Log (R0 amd
swap Drop| Crr | Edit| 1/x | &' | Ln |GR| R>G

18 (528 S| N4 [R5 68 17 88| FON 10

When a value is being entered from the keypad, it is displayed in a special area
called the active area. This value is then placed in Level 1 of the stack after

tapping [ = |.



Tapping a button on the display performs the corresponding operation on either
the last value in the display, or the last two values, depending on the operation.

Each button is explained below where the value in Level 1is x and the value in
Level 2isYy.

- ‘j:Addsxandy.

j: Multiplies x and y.

. ‘: Subtracts y from x.

- _F ‘: Divides y by x.

: Moves the active value to Level 1 of the stack, or duplicates Level 1if
there is no active value.

- ﬂ Changes the sign of x.

- SWBP\: Swaps positions of x and y in the stack.
- DFOP\: Drops (removes) x from the stack.
- Qr \: Clears the stack.

- Edit : Moves the value in Level 1to the active area where it can be edited.

- ™ :Enters 3.141592654 to the stack.
- x \: Squares x.
- VX :Square root of x.

ﬂ: Raises x to the power of n.

- X ‘: Inverse of x.
Sin |: Sine of x.

- Cos: Cosine of x.

- Tan \: Tangent of x.

- 10 : Raises 10 to the power of x.

ﬂ: Raises e(2.718281828) to the power of x.
- ﬂ Arc sine of x.



Road Definition Rules

@: Arc cosine of x.

ﬂ: Arc tangent of x.

Log : Common logarithm (base 10) of x.

ﬂi Natural logarithm (base e) of x.

R>P|: Converts the rectangular coordinates (y, x) to polar coordinates.
P>R : Converts the polar coordinates (y, x) to rectangular coordinates.
°>R|: Converts x, in decimal degrees to radians.

R>°: Converts x, in radians to decimal degrees.

G>R: Converts x, in Grads to radians.

dms : Converts x, in degrees.minutes-seconds to decimal degrees.
dms : Converts x in decimal degrees to degrees.minutes-seconds.

dms|: Subtracts x in degrees.minutes-seconds fromy in degrees.minutes-
seconds.

dmé|: Adds x in degrees.minutes-seconds and y in degrees.minutes-
seconds.

R>G|: Converts x, in radians to Grads.

Definition rules are important to follow because they tell how each component,
by reacting to the other components, affects the shape of the resulting road.

Aroad does not require a template at the start station of an alignment.
However, once a template is added on a side, then thereafter, both sides of
the road must contain a template definition. That template can be a
template created by the user, <Interpolate>, or <None>. Any of the three
types is acceptable, but there MUST be one for each side of the road.

Example: The alignment starts at 0+00. You put your first template at 1+00.
You must define both a left and right template at station 1+00. The program
will not let you save the station until you do so.

After that, you must have templates for the remainder of the alignment. If
the road ends prior to the end of the alignment, then simply use <None> on
both sides of the road at the station that defines the end of the road. Or, do
nothing and let the last template run out for the length of the alignment.
Either way is fine for the program. However, to avoid confusion, it's
advisable to choose <None>.
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Station Equations and
Additional Points

Understanding how to use <Interpolate>: If you need to change the template
on the left side, but don't need to change the template on the right, then you
can either reinsert the original right side template to keep any interpolation
from happening, or you can use <Interpolate>. This completely depends on
what you desire to happen.

For example, your road is going from two lanes down to one on the right side.
You want the lanes to narrow linearly over the distance from the previous
template to the new one. <Interpolate> is the perfect option for this. If,
however, you want the road to remain constant, then just repeat the
previous template on the right side. This is perfectly acceptable and
guarantees nothing will wander.

About alignments:

- Both HAL and VAL alignments are required to define a road.

About templates, for each side of the road:
- Alltemplates must have at least one segment

- Atemplate can contain one zero length segment making it effectively a
blank segment, but the first segment must be greater than 0

- All template stations must be within the station range for the alignment

- Template segments must have a name. The template editor provides
fields to enter the segment name.

Only one template may occupy any station: As little as 0.001 units can be
used to separate templates.

After importing an RXL road file, additional tabs may appear when editing the
road if the initial RXL road definition included station equations and/or
additional points. In this case and in addition to the usual General, Stations and
Templates tabs, Survey Pro will also show the following tabs:

Station Equations: Station equations define areas along the horizontal
alignment where stations values should be, for practical reasons, other than
those originally defined in the road project (more information on page 42).
Below is an example of how Survey Pro shows station equations:

Edit Road 7 0=
Station Equations |Additional Points| (D]
Back | Ahead | Progression |

0+10,000:1 0+11,000:1 Increasing
0+12,000:1 0+00,153:2 Increasing

Each line provides the definition of a station equation:



- Back stand for the station value (as originally defined in the road
definition) for which a new station value is requested. The station value
is followed by “:n"where “n"is a number designating the area within which
that particular station change should apply.

- Ahead is the new station value that you now wish to use at the specified
Back station value.

- Progression: Indicates the direction of variation of the new station value,
starting from the Back station value. New station values may increase
(Progression= Increasing), or decrease (Progression= Decreasing) as
you move forward along the road centerline (see diagram below).

Progression: Increasing

Back
0+00,000 0+30,000 0+60,000
1 1 I 1 1 1 1
0+00,000 0+30,000 0+60,000 0+90,000 1+20,000
Ahead 4

Zone where station equation applies

Progression: Decreasing

Back
0+00,000 0+30,000 0+60,000 1+70,000
| : | | : : :
5+00,000 4+70,000 4+40,000 4+10,000 3+80,000
Ahead 4

—Zone where station equation applies

Additional Points: Individual locations along the road that are independent
from the templates. These points are defined relative to the alignment. They
represent such things as signage or man hole covers.

Edit Road 7 0EQ
Station Equations| Additional Points EZ

Station | Offset | Elevation | Code |
0+01,000 12,000 100,000 myAddPt

Create points from list
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Understanding Station
Equations

By pressing Create points from list, you can import these points into the job
asreal points. They can then be staked out or used for COGO or other survey
operations.

Station equations are used mostly when multiple roads cross, or where two
roads merge. Each road has its own station values, and sometimes the work
area crosses that boundary.

As earlier explained, a station equation - sometimes known as “equality” -
defines a new station value at a specific station value. Typically, the new station
values will increase from that point, but they may sometimes decrease. See
examples in the two sub-sections below.

First Example: Two Roads Meet, One Ends and One Starts

Your road project spans a portion of two formerly completed road projects
connecting to each other at an intersection. The first of these older road
projects ends at the intersection and the second one starts at this intersection.

The former two road projects have their own station values, which do not
necessarily match up. But while working on this road portion, you would like to
read the old station values as you move forward. That's where station equations
come into play and make the use of these old station values possible.

Road 2

Zonez_\, | p 2+58,000:2 -
moo,]»o+ooloooz2 Edit Road 7 O0EQ
24,000 - >
20%2 1 Station Equations|Additional Points| L
one
< Back | Ahead | Progression |
0+00,000:1 4 #15+24,000:1 0+00,000:1 15+24,000:1 Increasing
= 20+24,000:1 0+00,000:2 Increasing
3
(=

At the beginning of zone 1, the station value is automatically changed from
0+0,000 to 15+24,000. As long as you work within zone 1, that change will apply
and station values will increase as you move forward (toward the end of zone 1).

When you reach the beginning of zone 2, a second change in station values is
done. This new change takes effect, based on the station value resulting from
the change requested by the first station equation (and not from the station
value originally defined at this point in your road definition). So here when
Survey Pro displays a station of 20+24,000, the second station equation comes
into play and changes this value to 0+0.000. Station values will then increase as
you move forward within zone 2.



Second Example: Two Roads Meet, Both End

This example is similar to the first one, except that here, because the second
road also ends at the intersection, as does the first one, the station values

resulting from the application of the second station equation will decrease as
you move forward within zone 2.

~

el
]
o]
e

Zone 2 9+20,000:2 -
T~ RPRSCC| Edit Road PO=EQ
00+ - .
j"‘@ Station Equations |Additional Points| KD
Zone 1
T Back | Ahead | Progression |
0400.000:1 - 15+24,000:1 0+0,000:1 15+24,000:1 Increasing
[ 20+24,000:1 15+00,000:2 Decreasing
o
3
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Symbols

31, 39

A

Abbreviations 37
Additional points 41
Alignment 1, 2, 21
Alignment editor 4
Angles 23

Arcs 22

AU Conversion 25
Auto-advancement 14, 16
Automatic slope 10
B

Back (station equations) 41
Cc

Calculator 37

Catch point 8
Centerline 29, 30, 31
Cross sections 5

Cut ditch width 29
Cut hinge points 10
Cut slope 6, 29

D

Des. slope 11
Distances 23

E

Entry spirals 23

Exit spirals 23

F

Fill hinge points 10
Fill slope 6, 29

Force cut slope 8
Force fill slope 8

G

Get previous grade 27
Guidance data 10

H

H. Map 11

HAL 2, 21

Hinge point 8
Horizontal alignment 2, 22
|

Interpolate 6

L

LandXML 3

Leftt template 7, 30
Lines 22

M

Make this segment tangent to previous

26, 28

Manual mode 14

N

Node 21
Non-clothoid spirals 3
(0]

Obs. slope 11
Occupy 13

Offset 16

P

Past results 24

POB 1, 2, 21, 27
Polyline 1, 2, 21
Polyline editor 4, 32
Progression 41

R

RD5 1, 3

Reports 19

Right template 7, 30
Road scale 3

Road stakeout 1, 15
Rules 39

RXL I, 3

S

Segments 21

Show Station 1, 17
Side slope 8

Slope Staking 1, 8
Solve 13

Spirals 23

Sta Interval 9

Stake 13

Start point 1

Station 5

Station equations 40
Station interval 4, 15
Subgrade 16
Superelevation 3

T

Template 1, 2, 5
Transitioning spirals 3
\")

V. curve 23

V. grade 23

V. Map 9

VAL 2, 21

Vertical alignment 2, 23

Vertical circular arcs 3
w

Widening 3

X

XML 1, 3

Index



	EULA
	Changes to this User Guide from Survey Pro v6.5 to v6.6
	Table of Contents
	Introducing Survey Pro’s Roads Module
	Purpose
	Road Projects
	Block Diagram
	Parameters Defining a Road

	Importing a Road File From Third-Party Software
	Import Rules
	Rules Applying to Imported Roads
	Valid LandXML Roads

	Creating a Road
	Slope Staking
	Introduction
	Step-by-Step Instructions

	Staking out a Road
	Introduction
	Step-by-Step Instructions

	Show Station Function
	Generating Reports
	Alignments
	Introduction
	Definitions
	Horizontal Alignment
	Vertical Alignment
	Entering Angles and Distances

	Creating an Alignment
	Editing an Alignment
	Deleting an Alignment

	Templates
	Definition
	Using Templates

	Polylines
	Introduction
	Creating a Polyline
	1st Method
	2nd Method

	Editing a Polyline

	Appendix
	Abbreviations Used
	Calculator
	Road Definition Rules
	Station Equations and Additional Points
	Understanding Station Equations
	First Example: Two Roads Meet, One Ends and One Starts
	Second Example: Two Roads Meet, Both End


	Index



