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This Computer program (including software design, programming structure,
graphics, manual, and on-line help) was created by the pcaStructurePoint, the
Engineering Software Group of the Portland Cement Association.

Winsoft Software Inc. of Ottawa, Ontario, Canada, assisted in the development of
the graphical interface.

While the Portland Cement Association has taken every precaution to utilize the existing state-of-the-
art and to assure the correctness of the analytical solution techniques used in this program, the
responsibilities for modeling the structure, inputting data, applying engineering judgment to evaluate
the output, and implementing engineering drawings remain with the structural engineer of record.
Accordingly, Portland Cement Association does and must disclaim any and all responsibility for
defects or failures of structures in connection with which this program is used.

© 1988 — 2004 Portland Cement Association. All Rights Reserved.
pcaMats and PCA-Mats are Trademarks of the Portland Cement Association

Microsoft and Windows are registered trademarks of the Microsoft Corporation.






License Agreements

PORTLAND CEMENT ASSOCIATION
EVALUATION SOFTWARE LICENSE AGREEMENT

BY CLICKING THE “I AGREE” ICON BELOW, OR BY INSTALLING, COPYING, OR
OTHERWISE USING THE SOFTWARE OR USER DOCUMENTATION, YOU AGREE TO BE
BOUND BY THE TERMS OF THIS AGREEMENT, INCLUDING, BUT NOT LIMITED TO, THE
WARRANTY DISCLAIMERS, LIMITATIONS OF LIABILITY AND TERMINATION
PROVISIONS BELOW. IF YOU DO NOT AGREE TO THE TERMS OF THIS AGREEMENT, DO
NOT INSTALL OR USE THE SOFTWARE OR USER DOCUMENTATION, EXIT THIS
APPLICATION NOW AND RETURN THE SOFTWARE AND USER DOCUMENTATION TO
PCA.

PORTLAND CEMENT ASSOCIATION, 5420 OLD ORCHARD ROAD, SKOKIE, ILLINOIS 60077
(HEREAFTER PCA), GRANTS THE CUSTOMER A PERSONAL, NONEXCLUSIVE, LIMITED,
NONTRANSFERABLE LICENSE TO USE THIS SOFTWARE AND USER DOCUMENTATION
SOLELY FOR TRIAL AND EVALUATION PURPOSES ONLY IN ACCORDANCE WITH THE
TERMS AND CONDITIONS OF THIS AGREEMENT. SOFTWARE AND USER
DOCUMENTATION IS SUPPLIED TO CUSTOMER EITHER BY PCA DIRECTLY OR
THROUGH AN AUTHORIZED DEALER OF PCA (HEREAFTER DEALER).

WHILE PCA HAS TAKEN PRECAUTIONS TO ASSURE THE CORRECTNESS OF THE
ANALYTICAL SOLUTION AND DESIGN TECHNIQUES USED IN THIS SOFTWARE, IT
CANNOT AND DOES NOT GUARANTEE ITS PERFORMANCE, NOR CAN IT OR DOES IT
BEAR ANY RESPONSIBILITY FOR DEFECTS OR FAILURES IN STRUCTURES IN
CONNECTION WITH WHICH THIS SOFTWARE MAY BE USED. DEALER (IF ANY) HAS NOT
PARTICIPATED IN THE DESIGN OR DEVELOPMENT OF THIS SOFTWARE AND NEITHER
GUARANTEES THE PERFORMANCE OF THE SOFTWARE NOR BEARS ANY
RESPONSIBILITY FOR DEFECTS OR FAILURES IN STRUCTURES IN CONNECTION WITH
WHICH THIS SOFTWARE IS USED.

PCA AND DEALER (IF ANY) EXPRESSLY DISCLAIM ANY WARRANTY THAT: (A) THE
FUNCTIONS CONTAINED IN THE SOFTWARE WILL MEET THE REQUIREMENTS OF
CUSTOMER OR OPERATE IN COMBINATIONS THAT MAY BE SELECTED FOR USE BY
CUSTOMER; (B) THE OPERATION OF THE SOFTWARE WILL BE FREE OF ALL "BUGS" OR
PROGRAM ERRORS; OR (C) THE SOFTWARE CONFORMS TO ANY PERFORMANCE
SPECIFICATIONS. CUSTOMER ACKNOWLEDGES THAT PCA IS UNDER NO OBLIGATION
TO PROVIDE ANY SUPPORT, UPDATES, BUG FIXES OR ERROR CORRECTIONS TO OR FOR
THE SOFTWARE OR USER DOCUMENTATION.

THE LIMITED WARRANTIES IN SECTION 6 HEREOF ARE IN LIEU OF ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY
IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR FIT NESS
FOR A PARTICULAR PURPOSE, EACH OF WHICH IS HEREBY DISCLAIMED. EXCEPT
AS SET FORTH IN SECTION 6, THE SOFTWARE AND USER DOCUMENTATION ARE
PROVIDED ON AN "AS-IS" BASIS.

IN NO EVENT SHALL PCA OR DEALER (IF ANY) BE LIABLE FOR: (A) LOSS OF PROFITS,
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, PUNITIVE, CONSEQUENTIAL
OR OTHER DAMAGES, EVEN IF PCA OR DEALER (IF ANY) HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES; (B) ANY CLAIM AGAINST CUSTOMER BY ANY THIRD
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PARTY; OR (C) ANY DAMAGES CAUSED BY (1) DELAY IN DELIVERY OF THE SOFTWARE
OR USER DOCUMENTATION UNDER THIS AGREEMENT; (2) THE PERFORMANCE OR NON
PERFORMANCE OF THE SOFTWARE; (3) RESULTS FROM USE OF THE SOFTWARE OR
USER DOCUMENTATION, INCLUDING, WITHOUT LIMITATION, MISTAKES, ERRORS,
INAC CURACIES, FAILURES OR CUSTOMER'S INABILITY TO PROVIDE SERVICES TO
THIRD PARTIES THROUGH USE OF THE SOFTWARE OR USER DOCUMENTATION;
(4) CUSTOMER'S FAILURE TO PERFORM CUSTOMER'S RESPONSIBILI TIES; (5) PCA NOT
PROVIDING UPDATES, BUG FIXES OR CORRECTIONS TO OR FOR ANY OF THE
SOFTWARE OR USER DOCUMENTATION; (6) LABOR, EXPENSE OR MATERIALS
NECESSARY TO REPAIR DAMAGE TO THE SOFTWARE OR USER DOCUMENTATION
CAUSED BY (a) ACCIDENT, (b) NEGLI GENCE OR ABUSE BY CUSTOMER, (c) ACTS OF
THIRD PERSONS INCLUDING, BUT NOT LIMITED TO, INSTALLATION, REPAIR,
MAINTENANCE OR OTHER CORRECTIVE WORK RELATED TO ANY EQUIPMENT BEING
USED, (d) CAUSES EXTERNAL TO THE SOFTWARE SUCH AS POWER FLUCTUATION AND
FAILURES, OR (e) FLOODS, WINDSTORMS OR OTHER ACTS OF GOD. MOREOVER, IN NO
EVENT SHALL PCA BE LIABLE FOR WARRANTIES, GUARANTEES, REPRESENTATIONS
OR ANY OTHER UNDERSTAN DINGS BETWEEN CUSTOMER AND DEALER (IF ANY)
RELATING TO THE SOFTWARE OR USER DOCUMENTATION.

THIS AGREEMENT CONSTITUTES THE ENTIRE AND EXCLUSIVE AGREEMENT BETWEEN
CUSTOMER AND PCA AND DEALER (IF ANY) WITH RESPECT TO THE SOFTWARE AND
USER DOCUMENTATION TO BE FURNISHED HEREUNDER. IT IS A FINAL EXPRESSION OF
THAT AGREEMENT AND UNDERSTANDING. IT SUPER SEDES ALL PRIOR
COMMUNICATIONS BETWEEN THE PARTIES (INCLUDING ANY EVALUATION LICENSE
AND ALL ORAL AND WRITTEN PROPOSALS). ORAL STATEMENTS MADE BY PCA'S OR
DEALER'S (IF ANY) REPRESENTATIVES ABOUT THE SOFTWARE OR USER DOCUMEN
TATION DO NOT CONSTITUTE REPRESENTATIONS OR WARRANTIES, SHALL NOT BE
RELIED ON BY CUSTOMER, AND ARE NOT PART OF THIS AGREEMENT.

1. LICENSE RESTRICTIONS

(a) Except as expressly provided in this Agreement or as otherwise authorized in writing by PCA,
Customer has no right to: (1) use, print, copy, display, reverse assemble, reverse engineer,
translate or decompile the Software or User Documentation in whole or in part; (2) disclose,
publish, release, sublicense or transfer to another person any Software or User Documentation;
(3) reproduce the Software or User Documentation for the use or benefit of anyone other than
Customer; or (4) modify any Software or User Documentation. All rights to the Software and
User Documentation not expressly granted to Customer hereunder are retained by PCA. All
copyrights and other proprietary rights except as expressed elsewhere in the Software or User
Documentation and legal title thereto shall remain in PCA. Customer may use the Software at
only one designated workstation at Customer's site at any given time. Customer may not transmit
the Software electronically to any other workstation, computer, node or terminal device whether
via a local area network, a wide area network, telecommunications transmission, the Internet or
other means now known or hereafter created without prior written permission by PCA.

(b) Customer acknowledges that this is a limited license for trial and evaluation purposes only. This
limited license shall automatically terminate upon the earlier of: (1) ten executions of the
Software on the computer on which it is installed; or (2) fifteen days after the installation of the
Software. Thereafter, Customer may only use the Software and Documentation if it acquires a
production license for the same.
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2. TERM AND TERMINATION

(a) This Agreement shall be in effect from the date Customer clicks the “I AGREE” icon below or
installs, copies or otherwise uses the Software or User Documentation until: (1) it is terminated by
Customer, by Dealer (if any) on behalf of Customer or PCA or by PCA as set forth herein; or
(2) the limited trial and evaluation license terminates.

(b) This Agreement may be terminated by PCA without cause upon 30 days' written notice or
immediately upon notice to Customer if Customer breaches this Agreement or fails to comply
with any of its terms or conditions. This Agreement may be terminated by Customer without
cause at any time upon written notice to PCA.

3. BACKUP AND REPLACEMENT COPIES
Customer may make one copy of the Software for back-up and archival purposes only, provided
PCA's copyright and other proprietary rights notices are included on such copy.

4. PROTECTION AND SECURITY

(a) Customer shall not provide or otherwise make available any of the Software or User
Documentation in any form to any person other than employees of Customer with the need to
know, without PCA's written permission.

(b) All Software and User Documentation in Customer's possession including, without limitation,
translations, compilations, back-up, and partial copies is the property of PCA. Upon termination
of this Agreement for any reason, Customer shall immediately destroy all Software and User
Documentation, including all media, and destroy any Software that has been copied onto other
magnetic storage devices. Upon PCA’s request, Customer shall certify its compliance in writing
with the foregoing to PCA.

(c) Customer shall take appropriate action, by instruction, agreement or otherwise, with any persons
permitted access to the Software or User Documentation, to enable Customer to satisfy its
obligations under this Agreement with respect to use, copying, protection, and security of the
same.

(d) If PCA prevails in an action against Customer for breach of the provisions of this Section 4,
Customer shall pay the reasonable attorneys' fees, costs, and expenses incurred by PCA in
connection with such action in addition to any award of damages.

5. CUSTOMER'S RESPONSIBILITIES

The essential purpose of this Agreement is to provide Customer with limited use rights to the
Software and User Documentation. Customer accepts full responsibility for: (a) selection of the
Software and User Documentation to satisfy Customer's business needs and achieve Customer's
intended results; (b) the use, set-up and installation of the Software and User Documentation;
(c) all results obtained from use of the Software and User Documentation; and (d) the selection,
use of, and results obtained from any other software, programming equipment or services used
with the Software or User Documentation.

6. LIMITED WARRANTIES
PCA and Dealer (if any) warrants to Customer that: (a) PCA and Dealer (if any) has title to the
Software and User Documentation and/or the right to grant Customer the rights granted hereunder;
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(b) the Software and User Documentation provided hereunder is PCA's most current production
version thereof; and (c) the copy of the Software provided hereunder is an accurate reproduction
of the original from which it was made.

7. LIMITATION OF REMEDY

(@)

(b)

PCA AND DEALER (IF ANY) HAS NO LIABILITY UNDER THIS AGREEMENT.
CUSTOMER'S EXCLUSIVE REMEDY FOR DAMAGES DUE TO PERFORMANCE OR
NONPERFORMANCE OF ANY SOFTWARE OR USER DOCUMENTATION, PCA,
DEALER (IF ANY), OR ANY OTHER CAUSE WHATSO EVER, AND REGARDLESS
OF THE FORM OF ACTION, WHETHER IN CONTRACT OR IN TORT, INCLUDING
NEGLIGENCE, SHALL BE LIMITED TO CUSTOMER STOPPING ALL USE OF THE
SOFTWARE AND USER DOCUMENTATION AND RETURNING THE SAME TO PCA.

NEITHER PCA NOR DEALER (IF ANY) IS AN INSURER WITH REGARD TO THE
PERFORMANCE OF THE SOFTWARE OR USER DOCUMENTATION. THE TERMS
OF THIS AGREEMENT, INCLUDING, BUT NOT LIMITED TO, THE LIMITED
WARRANTIES, AND THE LIMITATION OF LIABILITY AND REMEDY, ARE A
REFLECTION OF THE RISKS ASSUMED BY THE PARTIES. IN ORDER TO OBTAIN
THE SOFTWARE AND USER DOCUMENTATION FROM PCA OR DEALER (IF ANY),
CUSTOMER HEREBY ASSUMES THE RISKS FOR (1) ALL LIABILITIES
DISCLAIMED BY PCA AND DEALER (IF ANY) ON THE FACE HEREOF; AND
(2) ALL ACTUAL OR ALLEGED DAMAGES IN CONNECTION WITH THE USE OF
THE SOFTWARE AND USER DOCUMENTATION. THE ESSENTIAL PURPOSE OF
THE LIMITED REMEDY PROVIDED CUSTOMER HEREUNDER IS TO ALLOCATE
THE RISKS AS PROVIDED ABOVE.

8. U.S. GOVERNMENT RESTRICTED RIGHTS

This commercial computer software and commercial computer software documentation were
developed exclusively at private expense by Portland Cement Association, 5420 Old Orchard
Road, Skokie, Illinois, 60077. U.S. Government rights to use, modify, release, reproduce, perform,
display or disclose this computer software and computer software documentation are subject to
the restrictions of DFARS 227.7202-1(a) (June 1995) and DFARS 227.7202-3(a) (June 1995), or
the Restricted Rights provisions of FAR 52.227-14 (June 1987) and FAR 52.227-19 (June 1987),
as applicable.

9. GENERAL

(a) No action arising out of any claimed breach of this Agreement or transactions under this

Agreement may be brought by Customer more than two years after the cause of such action has
arisen.

(b) Customer may not assign, sell, sublicense or otherwise transfer this Agreement, the license granted

herein or the Software or User Documentation by operation of law or otherwise without the prior
written consent of PCA. Any attempt to do any of the foregoing without PCA’s consent is void.

(c) Customer acknowledges that the Software, User Documentation and other proprietary information

and materials of PCA are unique and that, if Customer breaches this Agreement, PCA may not
have an adequate remedy at law and PCA may enforce its rights hereunder by an action for

vi
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damages and/or injunctive or other equitable relief without the necessity of proving actual damage
or posting a bond therefor.

(D) THE RIGHTS AND OBLIGATIONS UNDER THIS AGREEMENT SHALL NOT BE
GOVERNED BY THE UNITED NATIONS CONVENTION ON CONTRACTS FOR THE
INTERNATIONAL SALE OF GOODS, THE APPLICATION OF WHICH IS EXPRESSLY
EXCLUDED, BUT SUCH RIGHTS AND OBLIGATIONS SHALL INSTEAD BE GOVERNED
BY THE LAWS OF THE STATE OF ILLINOIS, APPLICABLE TO CONTRACTS ENTERED
INTO AND PERFORMED ENTIRELY WITHIN THE STATE OF ILLINOIS AND
APPLICABLE FEDERAL (U.S.) LAWS. UCITA SHALL NOT APPLY TO THIS
AGREEMENT.

(E) THIS AGREEMENT SHALL BE TREATED AS THOUGH IT WERE EXECUTED IN THE
COUNTY OF COOK, STATE OF ILLINOIS, AND WAS TO HAVE BEEN PERFORMED IN
THE COUNTY OF COOK, STATE OF ILLINOIS. ANY ACTION RE LATING TO THIS
AGREEMENT SHALL BE INSTITUTED AND PROSECUTED IN A COURT LOCATED IN
COOK COUNTY, ILLINOIS. CUSTOMER SPECIFICALLY CONSENTS TO
EXTRATERRITORIAL SERVICE OF PROCESS.

(f) Except as prohibited elsewhere in this Agreement, this Agreement shall be binding upon and inure
to the benefit of the personal and legal representatives, permitted successors, and permitted
assigns of the parties hereto.

(g) All notices, demands, consents or requests that may be or are required to be given by any party to
another party shall be in writing. All notices, demands, consents or requests given by the parties
hereto shall be sent either by U.S. certified mail, postage prepaid or by an overnight international
delivery service, addressed to the respective parties. Notices, demands, consents or requests
served as set forth herein shall be deemed sufficiently served or given at the time of receipt
thereof.

(h) The various rights, options, elections, powers, and remedies of a party or parties to this Agreement
shall be construed as cumulative and no one of them exclusive of any others or of any other legal
or equitable remedy that said party or parties might otherwise have in the event of breach or
default in the terms hereof. The exercise of one right or remedy by a party or parties shall not in
any way impair its rights to any other right or remedy until all obligations imposed on a party or
parties have been fully performed.

(i) No waiver by Customer, PCA or Dealer (if any) of any breach, provision, or default by the other
shall be deemed a waiver of any other breach, provision or default.

(j) The parties hereto, and each of them, agree that the terms of this Agreement shall be given
aneutral interpretation and any ambiguity or uncertainty herein should not be construed against
any party hereto.

(k) If any provision of this Agreement or portion thereof is held to be unenforceable or invalid by any
court or competent jurisdiction, such decision shall not have the effect of invalidating or voiding
the remainder of this Agreement, it being the intent and agreement of the parties that this
Agreement shall be deemed amended by modifying such provision to the extent necessary to
render it enforceable and valid while preserving its intent or, if such modification is not possible,
by substituting therefor another provision that is enforceable and valid so as to materially
effectuate the parties’ intent.

() Except as set forth herein, this Agreement may be modified or amended only by a written
instrument signed by a duly authorized representative of PCA and Customer.
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PORTLAND CEMENT ASSOCIATION
SOFTWARE LICENSE AGREEMENT

BY CLICKING THE “I AGREE” BELOW, OR BY INSTALLING, COPYING, OR OTHERWISE
USING THE SOFTWARE OR USER DOCUMENTATION, YOU AGREE TO BE BOUND BY THE
TERMS OF THIS AGREEMENT, INCLUDING, BUT NOT LIMITED TO, THE WARRANTY
DISCLAIMERS, LIMITATIONS OF LIABILITY AND TERMINATION PROVISIONS BELOW. IF
YOU DO NOT AGREE TO THE TERMS OF THIS AGREEMENT, DO NOT INSTALL OR USE
THE SOFTWARE OR USER DOCUMENTATION, EXIT THIS APPLICATION NOW AND
RETURN THE SOFTWARE AND USER DOCUMENTATION TO PCA FOR A FULL REFUND
WITHIN THIRTY DAYS AFTER YOUR RECEIPT OF THE SOFTWARE AND USER
DOCUMENTATION.

PORTLAND CEMENT ASSOCIATION, 5420 OLD ORCHARD ROAD, SKOKIE, ILLINOIS 60077
(HEREAFTER PCA), GRANTS THE CUSTOMER A PERSONAL, NONEXCLUSIVE, LIMITED,
NONTRANSFERABLE LICENSE TO USE THIS SOFTWARE AND USER DOCUMENTATION
IN ACCORDANCE WITH THE TERMS AND CONDITIONS OF THIS AGREEMENT.
SOFTWARE AND USER DOCUMENTATION IS SUPPLIED TO CUSTOMER EITHER BY PCA
DIRECTLY OR THROUGH AN AUTHORIZED DEALER OF PCA (HEREAFTER DEALER).
WHILE PCA HAS TAKEN PRECAUTIONS TO ASSURE THE CORRECTNESS OF THE
ANALYTICAL SOLUTION AND DESIGN TECHNIQUES USED IN THIS SOFTWARE, IT
CANNOT AND DOES NOT GUARANTEE ITS PERFORMANCE, NOR CAN IT OR DOES IT
BEAR ANY RESPONSIBILITY FOR DEFECTS OR FAILURES IN STRUCTURES IN
CONNECTION WITH WHICH THIS SOFTWARE IS USED. DEALER (IF ANY) HAS NOT
PARTICIPATED IN THE DESIGN OR DEVELOPMENT OF THIS SOFTWARE AND NEITHER
GUARANTEES THE PERFORMANCE OF THE SOFTWARE NOR BEARS ANY
RESPONSIBILITY FOR DEFECTS OR FAILURES IN STRUCTURES IN CONNECTION WITH
WHICH THIS SOFTWARE IS USED.

PCA AND DEALER (IF ANY) EXPRESSLY DISCLAIM ANY WARRANTY THAT: (A) THE
FUNCTIONS CONTAINED IN THE SOFTWARE WILL MEET THE REQUIREMENTS OF
CUSTOMER OR OPERATE IN COMBINATIONS THAT MAY BE SELECTED FOR USE BY
CUSTOMER; (B) THE OPERATION OF THE SOFTWARE WILL BE FREE OF ALL "BUGS" OR
PROGRAM ERRORS; OR (C) THE SOFTWARE CONFORMS TO ANY PERFORMANCE
SPECIFICATIONS. CUSTOMER ACKNOWLEDGES THAT PCA IS UNDER NO OBLIGATION
TO PROVIDE ANY SUPPORT, UPDATES, BUG FIXES OR ERROR CORRECTIONS TO OR FOR
THE SOFTWARE OR USER DOCUMENTATION.

THE LIMITED WARRANTIES IN SECTION 7 HEREOF ARE IN LIEU OF ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY
IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE, EACH OF WHICH IS HEREBY DISCLAIMED. EXCEPT
AS SET FORTH IN SECTION 7, THE SOFTWARE AND USER DOCUMENTATION ARE
PROVIDED ON AN "AS-IS" BASIS.

IN NO EVENT SHALL PCA OR DEALER (IF ANY) BE LIABLE FOR: (A) LOSS OF
PROFITS, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, PUNITIVE,
CONSEQUENTIAL OR OTHER DAMAGES, EVEN IF PCA OR DEALER (IF ANY) HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES; (B) ANY CLAIM AGAINST
CUSTOMER BY ANY THIRD PARTY EXCEPT AS PROVIDED IN SECTION 8 ENTITLED
"INFRINGEMENT"; OR (C) ANY DAMAGES CAUSED BY (1) DELAY IN DELIVERY OF
THE SOFTWARE OR USER DOCUMENTATION UNDER THIS AGREEMENT; (2) THE
PERFORMANCE OR NONPERFORMANCE OF THE SOFTWARE; (3) RESULTS FROM
USE OF THE SOFTWARE OR USER DOCUMENTATION, INCLUDING, WITHOUT
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LIMITATION, MISTAKES, ERRORS, INACCURACIES, FAILURES OR CUSTOMER'S
INABILITY TO PROVIDE SERVICES TO THIRD PARTIES THROUGH USE OF THE
SOFTWARE OR USER DOCUMENTATION; (4) CUSTOMER'S FAILURE TO PERFORM
CUSTOMER'S RESPONSIBILITIES; (5) PCA NOT PROVIDING UPDATES, BUG FIXES OR
CORRECTIONS TO OR FOR ANY OF THE SOFTWARE OR USER DOCUMENTATION; (6)
LABOR, EXPENSE OR MATERIALS NECESSARY TO REPAIR DAMAGE TO THE
SOFTWARE OR USER DOCUMENTATION CAUSED BY (a) ACCIDENT, (b) NEGLIGENCE
OR ABUSE BY CUSTOMER, (c) ACTS OF THIRD PERSONS INCLUDING, BUT NOT
LIMITED TO, INSTALLATION, REPAIR, MAINTENANCE OR OTHER CORRECTIVE
WORK RELATED TO ANY EQUIPMENT BEING USED, (d) CAUSES EXTERNAL TO THE
SOFTWARE SUCH AS POWER FLUCTUATION AND FAILURES, OR (e) FLOODS,
WINDSTORMS OR OTHER ACTS OF GOD. MOREOVER, IN NO EVENT SHALL PCA BE
LIABLE FOR WARRANTIES, GUARANTEES, REPRESENTATIONS OR ANY OTHER
UNDERSTANDINGS BETWEEN CUSTOMER AND DEALER (IF ANY) RELATING TO THE
SOFTWARE OR USER DOCUMENTATION.

THIS AGREEMENT CONSTITUTES THE ENTIRE AND EXCLUSIVE AGREEMENT BETWEEN
CUSTOMER AND PCA AND DEALER (IF ANY) WITH RESPECT TO THE SOFTWARE AND
USER DOCUMENTATION TO BE FURNISHED HEREUNDER. IT IS A FINAL EXPRESSION OF
THAT AGREEMENT AND UNDERSTANDING. IT SUPERSEDES ALL PRIOR
COMMUNICATIONS BETWEEN THE PARTIES (INCLUDING ANY EVALUATION LICENSE
AND ALL ORAL AND WRITTEN PROPOSALS). ORAL STATEMENTS MADE BY PCA'S OR
DEALER'S (IF ANY) REPRESENTATIVES ABOUT THE SOFTWARE OR USER
DOCUMENTATION DO NOT CONSTITUTE REPRESENTATIONS OR WARRANTIES, SHALL
NOT BE RELIED ON BY CUSTOMER, AND ARE NOT PART OF THIS AGREEMENT.

1. LICENSE RESTRICTIONS

(a)Except as expressly provided in this Agreement or as otherwise authorized in writing by PCA,
Customer has no right to: (1) use, print, copy, display, reverse assemble, reverse engineer,
translate or decompile the Software or User Documentation in whole or in part; (2) disclose,
publish, release, sublicense or transfer to another person any Software or User Documentation; (3)
reproduce the Software or User Documentation for the use or benefit of anyone other than
Customer; or (4) modify any Software or User Documentation. All rights to the Software and
User Documentation not expressly granted to Customer hereunder are retained by PCA. All
copyrights and other proprietary rights except as expressed elsewhere in the Software or User
Documentation and legal title thereto shall remain in PCA. Customer may use the Software at
only one designated workstation at Customer's site at any given time. Customer may not transmit
the Software electronically to any other workstation, computer, node or terminal device whether
via a local area network, a wide area network, telecommunications transmission, the Internet or
other means now known or hereafter created without prior written permission by PCA.

(B) CUSTOMER ACKNOWLEDGES THAT THE REGISTRATION PROCESS FOR THE
SOFTWARE RESULTS IN THE GENERATION OF A UNIQUE LICENSE KEY AND
ACTIVATION CODE PAIR. ONCE THE LICENSE KEY AND ACTIVATION CODE
ARE ENTERED DURING THE INSTALLATION PROCESS, THE SOFTWARE WILL
ONLY WORK ON THE COMPUTER ON WHICH THE SOFTWARE IS INITIALLY
INSTALLED. IF YOU NEED TO DEINSTALL THE SOFTWARE AND REINSTALL
THE SOFTWARE ON A DIFFERENT COMPUTER, YOU MUST CONTACT PCATO
OBTAIN THE NECESSARY REINSTALLATION PROCEDURES.
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2. CHARGES AND PAYMENTS
All payments for the Software and User Documentation shall be made to either PCA or Dealer (if
any), as appropriate.

3. TERM AND TERMINATION

(a)This Agreement shall be in effect from the date Customer clicks the “I AGREE” below or installs,
copies or otherwise uses the Software or User Documentation until it is terminated by Customer,
by Dealer (if any) on behalf of Customer or PCA or by PCA as set forth herein.

(b) This Agreement may be terminated by PCA without cause upon 30 days' written notice or
immediately upon notice to Customer if Customer breaches this Agreement or fails to comply
with any of its terms or conditions. This Agreement may be terminated by Customer without
cause at any time upon written notice to PCA.

4. BACKUP AND REPLACEMENT COPIES
Customer may make one copy of the Software for back-up and archival purposes only, provided
PCA's copyright and other proprietary rights notices are included on such copy.

5. PROTECTION AND SECURITY

(a)Customer shall not provide or otherwise make available any of the Software or User Documentation
in any form to any person other than employees of Customer with the need to know, without
PCA's written permission.

(b) All Software and User Documentation in Customer's possession including, without limitation,
translations, compilations, back-up, and partial copies is the property of PCA. Upon termination
of this Agreement for any reason, Customer shall immediately destroy all Software and User
Documentation, including all media, and destroy any Software that has been copied onto other
magnetic storage devices. Upon PCA’s request, Customer shall certify its compliance in writing
with the foregoing to PCA.

(c)Customer shall take appropriate action, by instruction, agreement or otherwise, with any persons
permitted access to the Software or User Documentation, to enable Customer to satisfy its
obligations under this Agreement with respect to use, copying, protection, and security of the
same.

(d) IfPCA prevails in an action against Customer for breach of the provisions of this Section 5,
Customer shall pay the reasonable attorneys' fees, costs, and expenses incurred by PCA in
connection with such action in addition to any award of damages.

6. CUSTOMER'S RESPONSIBILITIES

The essential purpose of this Agreement is to provide Customer with limited use rights to the
Software and User Documentation. Customer accepts full responsibility for: (a) selection of the
Software and User Documentation to satisfy Customer's business needs and achieve Customer's
intended results; (b) the use, set-up and installation of the Software and User Documentation; (c)
all results obtained from use of the Software and User Documentation; and (d) the selection, use
of, and results obtained from any other software, programming equipment or services used with
the Software or User Documentation.
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7. LIMITED WARRANTIES
PCA and Dealer (if any) warrants to Customer that: (a) PCA and Dealer (if any) has title to the
Software and User Documentation and/or the right to grant Customer the rights granted hereunder;
(b) the Software and User Documentation provided hereunder is PCA's most current production
version thereof; and (c) the copy of the Software provided hereunder is an accurate reproduction
of the original from which it was made.

8. INFRINGEMENT
(a) PCA shall defend Customer against a claim that the Software or User Documentation furnished and
used within the scope of the license granted hereunder infringes a U.S. patent or U.S. registered
copyright of any third party that was issued or registered, as applicable, as of the date Customer clicked
the “I AGREE” below or installed, copied or otherwise began using the Software or User
Documentation, and PCA shall pay resulting costs, damages, and attorneys' fees finally awarded,
subject to the limitation of liability set forth in Section 9 entitled "Limitation of Remedy," provided that:
1. Customer promptly notifies PCA in writing of the claim.
2. PCA has sole control of the defense and all related settlement negotiations.
3. If such claim has occurred or in PCA's opinion is likely to occur, Customer shall permit PCA at its
sole option and expense either to procure for Customer the right to continue using the Software or
User Documentation or to replace or modify the same so that it becomes noninfringing. If neither of
the foregoing alternatives is reasonably available in PCA's sole judgment, Customer shall, on one
month's written notice from PCA, return to PCA the Software and User Documentation and all
copies thereof.
(b) PCA shall have no obligation to defend Customer or to pay costs, damages or attorneys' fees for any
claim based upon (1) use of other than a current unaltered release of the Software or User
Documentation, or (2) the combination, operation or use of any Software or User Documentation
furnished hereunder with any other software, documentation or data if such infringement would have
been avoided but for the combination, operation or use of the Software or User Documentation with
other software, documentation or data.
(c) The foregoing states the entire obligation of PCA and Customer’s sole remedy with respect to
infringement matters relating to the Software and User Documentation.

9. LIMITATION OF REMEDY

(a) PCA'S AND DEALER'S (IF ANY) ENTIRE LIABILITY AND CUSTOMER'S EXCLUSIVE
REMEDY FOR DAMAGES DUE TO PERFORMANCE OR NONPERFORMANCE OF
ANY SOFTWARE OR USER DOCUMENTATION, PCA, DEALER (IF ANY), OR ANY
OTHER CAUSE WHATSOEVER, AND REGARDLESS OF THE FORM OF ACTION,
WHETHER IN CONTRACT OR IN TORT, INCLUDING NEGLIGENCE, SHALL BE
LIMITED TO THE AMOUNT PAID TO PCA OR DEALER (IF ANY) FOR THE
SOFTWARE AND USER DOCUMENTATION.

(b) NEITHER PCA NOR DEALER (IF ANY) IS AN INSURER WITH REGARD TO THE
PERFORMANCE OF THE SOFTWARE OR USER DOCUMENTATION. THE TERMS OF
THIS AGREEMENT, INCLUDING, BUT NOT LIMITED TO, THE LIMITED
WARRANTIES, AND THE LIMITATION OF LIABILITY AND REMEDY, ARE A
REFLECTION OF THE RISKS ASSUMED BY THE PARTIES. IN ORDER TO OBTAIN
THE SOFTWARE AND USER DOCUMENTATION FROM PCA OR DEALER (IF ANY),
CUSTOMER HEREBY ASSUMES THE RISKS FOR (1) ALL LIABILITIES DISCLAIMED
BY PCA AND DEALER (IF ANY) ON THE FACE HEREOF; AND (2) ALL ACTUAL OR
ALLEGED DAMAGES IN EXCESS OF THE AMOUNT OF THE LIMITED REMEDY
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PROVIDED HEREUNDER. THE ESSENTIAL PURPOSE OF THE LIMITED REMEDY
PROVIDED CUSTOMER HEREUNDER IS TO ALLOCATE THE RISKS AS PROVIDED
ABOVE.

10. U.S. GOVERNMENT RESTRICTED RIGHTS

This commercial computer software and commercial computer software documentation were
developed exclusively at private expense by Portland Cement Association, 5420 Old Orchard
Road, Skokie, Illinois 60077. U.S. Government rights to use, modify, release, reproduce,
perform, display or disclose this computer software and computer software documentation are
subject to the restrictions of DFARS 227.7202-1(a) (June 1995) and DFARS 227.7202-3(a)
(June 1995), or the Restricted Rights provisions of FAR 52.227-14 (June 1987) and FAR
52.227-19 (June 1987), as applicable.

11. GENERAL

(a)No action arising out of any claimed breach of this Agreement or transactions under this Agreement
may be brought by Customer more than two years after the cause of such action has arisen.

(b) Customer may not assign, sell, sublicense or otherwise transfer this Agreement, the license
granted herein or the Software or User Documentation by operation of law or otherwise without
the prior written consent of PCA. Any attempt to do any of the foregoing without PCA’s consent
is void.

(c)Customer acknowledges that the Software, User Documentation and other proprietary information
and materials of PCA are unique and that, if Customer breaches this Agreement, PCA may not
have an adequate remedy at law and PCA may enforce its rights hereunder by an action for
damages and/or injunctive or other equitable relief without the necessity of proving actual damage
or posting a bond therefor.

(D) THE RIGHTS AND OBLIGATIONS UNDER THIS AGREEMENT SHALL NOT BE
GOVERNED BY THE UNITED NATIONS CONVENTION ON CONTRACTS FOR THE
INTERNATIONAL SALE OF GOODS, THE APPLICATION OF WHICH IS EXPRESSLY
EXCLUDED, BUT SUCH RIGHTS AND OBLIGATIONS SHALL INSTEAD BE GOVERNED
BY THE LAWS OF THE STATE OF ILLINOIS, APPLICABLE TO CONTRACTS ENTERED
INTO AND PERFORMED ENTIRELY WITHIN THE STATE OF ILLINOIS AND
APPLICABLE FEDERAL (U.S.) LAWS. UCITA SHALL NOT APPLY TO THIS
AGREEMENT.

(E) THIS AGREEMENT SHALL BE TREATED AS THOUGH IT WERE EXECUTED IN THE
COUNTY OF COOK, STATE OF ILLINOIS, AND WAS TO HAVE BEEN PERFORMED IN
THE COUNTY OF COOK, STATE OF ILLINOIS. ANY ACTION RELATING TO THIS
AGREEMENT SHALL BE INSTITUTED AND PROSECUTED IN A COURT LOCATED IN
COOK COUNTY, ILLINOIS. CUSTOMER SPECIFICALLY CONSENTS TO
EXTRATERRITORIAL SERVICE OF PROCESS.

(f) Except as prohibited elsewhere in this Agreement, this Agreement shall be binding upon and inure to
the benefit of the personal and legal representatives, permitted successors, and permitted assigns
of the parties hereto.

Xii
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(g) Allnotices, demands, consents or requests that may be or are required to be given by any party to
another party shall be in writing. All notices, demands, consents or requests given by the parties
hereto shall be sent either by U.S. certified mail, postage prepaid or by an overnight international
delivery service, addressed to the respective parties. Notices, demands, consents or requests
served as set forth herein shall be deemed sufficiently served or given at the time of receipt
thereof.

(h) The various rights, options, elections, powers, and remedies of a party or parties to this
Agreement shall be construed as cumulative and no one of them exclusive of any others or of any
other legal or equitable remedy that said party or parties might otherwise have in the event of
breach or default in the terms hereof. The exercise of one right or remedy by a party or parties
shall not in any way impair its rights to any other right or remedy until all obligations imposed on
a party or parties have been fully performed.

(i) No waiver by Customer, PCA or Dealer (if any) of any breach, provision, or default by the other
shall be deemed a waiver of any other breach, provision or default.

(j) The parties hereto, and each of them, agree that the terms of this Agreement shall be given a neutral
interpretation and any ambiguity or uncertainty herein should not be construed against any party
hereto.

(k) Ifany provision of this Agreement or portion thereof is held to be unenforceable or invalid by any
court or competent jurisdiction, such decision shall not have the effect of invalidating or voiding
the remainder of this Agreement, it being the intent and agreement of the parties that this
Agreement shall be deemed amended by modifying such provision to the extent necessary to
render it enforceable and valid while preserving its intent or, if such modification is not possible,
by substituting therefor another provision that is enforceable and valid so as to materially
effectuate the parties’ intent.

Except as set forth herein, this Agreement may be modified or amended only by a written instrument
signed by a duly authorized representative of PCA and Customer.

License Agreements Xiii
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Chapter 1

Terms

Introduction

The following terms are used throughout this manual. A brief explanation is given
to help familiarize you with them.

Windows

[]

Click on

Double-click on

Marquee select

refers to the Microsoft Windows environment version 3.1 or
higher.

indicates metric equivalent

means to position the cursor on top of a designated item or
location and press and release the left-mouse button (unless
instructed to use the right-mouse button).

means to position the cursor on top of a designated item or
location and press and release the left-mouse button twice in
quick succession.

means to depress the mouse button and continue to hold it
down while moving the mouse. As you drag the mouse, a
rectangle (known as a marquee) follows the cursor. Release
the mouse button and the area inside the marquee is selected.
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Conventions

Various styles of text and layout have been used in this manual to help
differentiate between different kinds of information. The styles and layout are

explained below...

Italic

Bold

Mono-space

KEY + KEY

SMALL CAPS

System requirements

indicates a glossary item, or emphasizes a given word or
phrase.

All bold typeface makes reference to either a menu or a
menu item command such as File or Save, or a tab such as
Description or Grid

indicates something you should enter with the keyboard. For
example type “c:\*.txt”.

indicates a key combination. The plus sign indicates that you
should press and hold the first key while pressing the second
key, then release both keys. For example, “ALT + F”
indicates that you should press the “ALT” key and hold it
while you press the “F” key. then release both keys.

Indicates the name of an object such as a dialog box or a
dialog box component. For example, the OPEN dialog box or
the CANCEL or MODIFY buttons.

To use pcaMats, a personal computer with one of the following operating systems

is required. ..

e  Microsoft Windows 98 or later

e  Windows ME
e  Windows XP
e Windows NT

e  Windows 2000 Server.

Minimum Requirements
e 32 MB of RAM

e CD-ROM drive

1-2
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50 MB free space on hard drive

A mouse or other pointing device

Recommended Options

A printer supported by one of the operating systems listed above.

Program Capacity

255 X-grid lines

255 Y-grid lines

255 Thickness definitions

255 Concrete definitions

255 Soil definitions

255 Nodal spring definitions

255 Slaved nodes definitions

255 Pile definitions

255 Concentrated load definitions per load case
255 Surface load definitions per load case
255 Load combinations

Approximately 10,000 nodes and 10,000 elements

With the minimum required RAM memory of 32MB, problems with 2,500
elements and 2601 nodes (7803 equations) were solved. Depending on the
available amount of RAM memory and hard disk space, larger problems may be
solved.

Introduction
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Installing pcaMats

1.

If you have the installation disk please insert it into the CD drive and proceed
to step 2. If you do not have the installation disk but downloaded the
installation file from our website, please run the file and proceed to step 3.

If the installation does not start automatically after inserting the installation
disk to the CD drive then please run the file install.exe from the installation
disk and proceed to step 3. If the installation starts automatically then please
follow the instructions on the screen. You may be asked which product you
want to install if you received pcaMats together with other software from
pcaStructurePoint.

The installation process starts by displaying the following window (Figure 1-
1). Please read all the information. Then press the NEXT button. This will
continue the installation process by installing license manager, an evaluation
license, and the application software.

43, welcome: x|

Welcome to peatdats w606 Setup program.
This program will install pcah ats w605 on waur

=

e A computer

Itis strargly recommended that you exit all'windaws programs
before running this Setup Program,

= Click Cancel to quit Setup and close any programs pou have
running. Click Mest to continue with the Setup program

c’ = i WARMING: This program is protected by copyright lav and
’ intemational ieaties.
b Unavithorized reproduction or distribution of this program, of any
portion of it, may result in severe civil and criminal penalties, and
will be: prosecuted ta the maximum extent possible under lav

Cancel

Figure 1-1. Beginning of the installation

The first step of the application installation process is to review the software
license agreement as shown in Figure 1-2. Please read all the information
carefully. Press the I AGREE button to confirm that you have read and agreed
with it. This will continue the installation. If you do not agree with the license
agreement press the I DO NOT AGREE button. This will stop the installation.
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42 End-User License Agreement x|

PORTLAND CEMENT ASSOCIATION :I
EVALUATION SOFTWwARE LICENSE AGREEMENT

B CLICKING THE "I AGREE" ICON BELOW, DR BY INSTALLING, COPYING, DR
OTHERWISE USING THE SOFTWARE OR USER DOCUMENTATION, YOU AGREE
TO BE BOUMD BY THE TERMS OF THIS AGREEMEMNT, INCLUDING, EUT NOT
LIMITED T0, THE WARRANTY DISCLAIMERS, LIMITATIONS OF LIABILITY AND
TERMINATION PROYISIONS BELOW. IF TOU DO NOT AGREE TO THE TERMS OF
THIS AGREEMENT, DO NOT INSTALL OR USE THE SOFTWARE OR USER
DOCUMENTATION, EXIT THIS APPLICATION NOW AND RETURN THE SOFTWARE
AMD USER DOCUMENTATION T PCA,

PORTLAND CEMENT ASSOCIATION, 5420 0LD DRCHARD ROAD, SKOKIE,
ILLINOIS B0077 (HEREAFTER PCA), GRANTS THE CUSTOMER A PERSONAL,
MONEXCLUSIVE, LIMITED, NONTRANSFERABLE LICENSE TO USE THIS
SOFTWARE AND USER DOCUMENTATION SOLELY FOR TRIAL AND EVALUATION
PURPOSES ONLY IN ACCORDANCE "WITH THE TERMS AND CONDITIONS OF THIS
AGREEMEMT. SOFTWARE AMD USER DOCUMEMTATION IS SUPPLIED TO =l

1 Do Mot Agres |

< Back

Figure 1-2. License agreement

5. If you continue the installation then please read the latest information of the
software included in the readme file (Figure 1-3). Having read all the
information press the NEXT button.

\-i/ peatdats WE.OB

Description,

- slabs on grade. The slab is modeled as an assemblage of
rectangular finite elements. The boundary conditions may
be the underlying soil, nodal springs, piles, or translational
and rotationsl nodal restraints. The model is analyzed under
static [nads that may consist of uniform (suface] and
concentrated loads. The resulting deflections, soil pressure
[ar spring reactions). and bending moments are output. In
addition, the program computes the required area of
reinforcing steel in the slab.

praMats uses the plate-bending theow and the Finite =l

Concel |

Figure 1-3. Readme file

6. In the next step please provide the user’s name and company. Press next when
you are ready to proceed.
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42 pcaMats v6.06 3 x]

Registration Information

Pleaze enter the name and company of the registered owner of
ki,/ pcakdats v 06 inta the fields below, 4 fislds must be filed in ta
proceed.

="

A

ocAthats ™

<Back [T Wy Cancel |

Figure 1-4. Registration information

The next setup is to decide the directory where pcaMats is to be installed as
shown in Figure 1-5. The default one is C:\Program Files\PCA\pcaMats.
You may press the BROWSE button to locate the directory. If the directory
does not exist, the setup program will create it. Press the NEXT button to go to
the next step.

43, Choose Destination Location A x|

Setup will install poatdats 8.0 in the following folder

k.i,/ To install into a different folder, click Browse, and select another
folder.

“fou can choose not to install peatd ats vE.06 by clicking Cancel

to et 5 ehup.
=
o
= Diestination Folder
Ll
ocAm ats C:\Program Flles\PCAYpeablats Browse.. |

< Back Cancel |

Figure 1-5. Choose Destination Location

The next step is to enter the group name as shown in Figure 1-6. Windows
will use this name in the Start/Programs menu. Press the NEXT button to go to
the next step.

1-6
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42 Select Program Manager Group x|

Enter the name of the Program Manager aroup to add pocaMats
6. 0B icons to:

FCa Programshpeahats

Accessories

ACD Systems
- > ALCTIE

K Administrative Tools

- \ Clignt
A% D0 Label
Microsoft Office Tools
Morton Antivirus Corporate Edition
PCA Programs

Printte Internet Printing
PRODUCTION TOOL Group
(7 = FoboHelp Office

~r SecuRemote
ncAmats

Startup LI

< Back

Cancel |

Figure 1-6. Select Program Manager Group

9. After all the previous steps are completed, press the NEXT button as shown in
Figure 1-7 to start the installation.

43 start Installation ]

“fou are now ready to install poatdats vE.0B.

& Press the Nest button to begin the installtion o the Back.
b | button to modfy the instalation information

Cancel |

Figure 1-7. Start Installation

10. During the installation a window as in Fig. 1-8 shows the progress as files are
copied to your hard drive.

Introduction 1-7



] & %

- Current Fil

Copying file
C:\Program Files\PCANpeat ats\poaMats.exe

=3 )
LY Al Fil

Time Remaining 0 minutes 30 seconds

2 Athats R

ciack | e | | Caneel |

Figure 1-8. Installation progress

11. After the installation is completed, a dialog box similar to Figure 1-9 is shown.
Press the FINISH button to finish the installation.

42 Installation Complete : x|

peatdats .08 has been successiully installed

£
" | Press the Finish button to esit this inctallation

< Back Cancel I

Figure 1-9. Installation Complete

Purchasing and Licensing Process

Licensing Model

By default, each pcaStructurePoint software application comes in an Evaluation
mode. This means that initially our products can be used for a limited time of 15
days. If the user decides to purchase the software license, and completes the
purchase, pcaStructurePoint will provide a License Code. By entering this code,
user will activate the software license. Once the software license is activated the
application will no longer have restrictions limiting the time of operation.
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Evaluation Mode

This is the default mode of the license. In this licensing scheme, users are granted
limited rights to use our full-featured software. The only visible difference
between the evaluation version and the licensed version is an additional start-up
dialog box as shown in Figure 1-8. It gives a choice of buying the software,
entering the activation code or running the application in the evaluation mode by
pressing the EVALUATE button. Evaluation mode is available for a limited time
only. By default, pcaStructurePoint software applications come with 15 days. That
means, from the day of installation, a user can evaluate the software for the next 15
days. After this time, user will either obtain a License, or uninstall the application.

Note: Any tampering with system clock or evaluation license file will render
the software useless.

s~ pcaStructurepoint - pcaMats Activation

License Activation |
Evaluste |

@ You have 15 days left for evaluation.

Figure 1-8. Start-up Dialog Box

How to Purchase

You may purchase the license on-line at www.pcaStructurePoint.com or by calling
our Sales Department at 847-972-9042. To buy on-line you may press Buy Now
button, which will run your default web browser and open the product web page
where you will be able to complete the transaction.

Licensing Activation

After the purchase is completed, pcaStructurePoint will generate a unique
Activation Code based on the product ID and the locking code, which is derived
from the unique hardware-id of the user’s computer. Each License is associated

Introduction 1-9
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with the particular PC in which user has installed the pcaStructurePoint software.
This implies that the activation-code will not work on any other PC. You can
transfer the license to another PC by contacting pcaStructurePoint for the transfer
procedures.

To activate the license press the LICENSE ACTIVATION button in the start-up dialog
box. This will bring a window as in Figure 1-9, which shows three license
activation methods.

=10] %]

s~ pcaStructurepoint - pcaMats Activation

pabdats can be activated using one of the methads below.

[Activation Method;

i+ Telephone
pecaStructure Poinf
" Emal

" Enter aLicense Code

< Back | Guit I

Figure 1-9. License activation methods

If you have already received the license code you may choose ENTER LICENSE
CODE and then press the NEXT button. A window (Figure 1-9) will pop up where
you will be able to type in the license code. However, in order to avoid mistyping
we advise to use copy and paste feature instead of typing the code.

1-10 Introduction



- pcaStructurepoint - pcaMats Activation o 5[

Enter the license code you received in the box below. If you received a
file,, click the: Folder button to load the file.

pcaStructure Poinf

Lacking Code
III-ZEEEE
License Code
=3
cgack [ H=n | it |

Figure 1-9. Enter license code

The license code can also be extracted from a file. To do that press the BROWSE
button &l and open the file in which the license code is stored using the open
window (Figure 1-10).

Open Activation File 2%
Lookin: | <l 3% Floppy (4] =« @k B

=] license code.bxt

File name: [license cods.t] Open |
Files of type: [ Files () =] Cancel

™ Open as read-only

Figure 1-10. Open activation file

If the entered code is correct the license will be activated and window as in Figure
1-11 will show. When you press the FINISH button the license activation will be
completed.
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s~ pcaStructurepoint - pcaMats Activation

“fou have finished activating peatdats. Click Finished o exit this program.
Thank you for your interest

pcaStructure Poinf

cgack [ Eniched ] it

Figure 1-11. Activation completion

If you do not have the license code you may chose either TELEPHONE or E-MAIL
method, whichever is more convenient for you. Please note that for E-MAIL
method you need to have the Internet connection and a default mailer configured
in your system.

Activation by Phone

If the telephone method was chosen to activate the license the following screen
appears (Figure 1-12). It shows the product ID and the Locking Code.

s~ pcaStructurepoint - pcaMats Activation

Call us at [281) 364-7638 ext 240, We are available Bam-5pm C5T. Vou wil
be asked for the following information:

peahdats - Yersion B.00

Product |0

pecaStructure Poind [pcaMats_v6.00

Locking Code

4-26685

Enter the license code you received in the box below.

License Code

< Back | HEwt> I Quit

Figure 1-12. Activation by phone

1-12 Introduction



ult AMats

This information is needed when you make a phone call at 847-966-4357 (HELP)
to obtain the license. You will be asked to provide information about yourself in
order to verify that you have purchased the license.

Activation by E-mail

If the e-mail method was chosen to activate the license a screen (Figure 1-13) will
show prompting you to provide information about yourself. When you type in all
the information press the SEND E-MAIL button and it will be automatically e-
mailed to us together with the product ID and the Locking Code. After the
information is verified the license code will be generated and e-mailed back to you.

- pcaStructurapoint - pcaMats Activation E =] 3]

Pleass fill out the figlds below and click 'Send E-mail'. The * denates fields
that are required to complete pour activation request.

Company

“Name

“Sirest Addiess

pcaStructure Poin

“City State/Province Zip/Postal Code
“County E-mail Address
“Phane Mumber Eax Number

< Back I Send E-mail |

Figure 1-13. Activation by e-mail

After you receive it you may enter it by pressing the LICENSE ACTIVATION button
in the start up dialog box (Figure 1-8) and choosing ENTER LICENSE CODE option. .
If the entered code is correct, the license will be activated and window as in Figure
1-11 will show. When you press the FINISH button the license activation will be
completed.
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Chapter 2

Method of Solution

pcaMats uses the Finite Element Method for the structural modeling and analysis
of reinforced concrete slab systems or mat foundations subject to static loading
conditions.

The slab is idealized as a mesh of rectangular elements interconnected only at the
corner nodes. The same mesh applies to the underlying soil with the soil stiffness
concentrated at the nodes. Slabs of irregular geometry should be idealized to
conform to a geometry with rectangular boundaries. Even though slab and soil
properties can vary from one element to another, they are assumed uniform within
each element.

Three degrees of freedom exist at each node: vertical deflection and two rotations
about the two rectangular axes. An external load can exist in the direction of each
of the above deformations, i.e., a vertical force and two moments about the
Cartesian axes. The internal stress resultants are related to the degrees of freedom
of an element.

The Global Coordinate system

The mid-surface of the slab lies in the XY plane of the right-handed XYZ
rectangular coordinate system shown in Figure 2-1. The slab thickness is measured
in the direction of the Z-axis. Looking at the display monitor, the origin of the
coordinate system is located in the bottom left corner of the screen. The positive
X-axis points to the right, the positive Y-axis points upward towards the top of the
monitor, and the positive Z-axis points out of the screen. Thus, the XY plane is
defined as being the plane of the display monitor.
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Y
7 Y Display
Monitor
A
) « ) -

VA
Figure 2-1. The Global Coordinate System

Mesh Generation

The nodal coordinates of the finite element mesh are internally computed by the
program based on the reference rectangular grid system shown in Figure 2-2.

Grid
Space

Grid
Intersection

Y-Grid Lines

X—Grid Lines
Figure 2-2. The Reference Grid System

A group of grid lines, orthogonal to the X and Y-axes, are defined by inputting
their coordinates. The intersection of two orthogonal grid lines forms a grid
intersection. The space formed by the intersection of two consecutive X-grid lines
and two consecutive Y-grid lines is a grid space. The assembling of plate finite
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elements to the slab system is done by assigning element thicknesses to the grid
spaces.

Preparing the Input

The first step in preparing the input is to draw a scaled plan view of the slab. The
plan should include the boundaries slab, variations in the slab thickness and
material properties, openings within the slab, and any variations in the soil sub-
grade modulus. All superimposed loads applied on the slab should also be shown.

The next step is to superimpose a rectangular grid system over the plan of the slab.
The following factors control the grid layout:

1.  Grid lines must exist along slab boundaries and openings. Slab boundaries not
parallel to the X- or Y-axis may be defined by steps that approximate the
sloped boundary.

2. Grid lines must exist along the boundaries of slab thickness changes, slab
material property changes, and soil property changes.

3. Grid lines must exist along boundaries of surface loads.
4. Grid lines must intersect at the locations of point loads and point supports.

The above guidelines basically form the major grid lines, which produce the
minimum number of finite elements for the particular mat geometry. The mesh can
be refined by supplementing the model with minor grid lines between the major
grid lines. Minor grid lines need to be added to achieve a uniform, well-graded
mesh that produces results that will effectively capture the variations of the
displacements and element forces. The location of the minor grid lines also
depends on the level of accuracy that is desired from the analysis.

While the use of finer meshes will generally produce more accurate results, it will
also require more solution time, computer memory, and disk space. Elements with
length or width about 1.5 times the thickness and with aspect ratios (length/width)
near unity are generally expected to produce accurate results for regions having
gradual changes of curvature. For slab regions where heavy concentrated forces
are applied and where drastic changes in geometry exist, the use of finer element
meshes may be required. Thus, in order to obtain a practical as well as an accurate
analytical solution, engineering judgment must be used.

The member nodal incidences are internally computed by the program. All nodes
and members are numbered from left to right (in the positive X-direction) and
from bottom to top (in the positive Y-direction), as shown in Figure 2-3. When the
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reference grid system and/or assembling of elements is modified, the program
internally modifies all nodes and elements.

Since the internal sequence of degrees-of-freedom follows the nodal numbering,
and since pcaMats uses a modified Crout equation solver, the side of the slab with
less nodes (i.e. less degrees-of-freedom) should be considered in the X-direction in
order to save solution time, memory and disk space.

Y

I

40 41 42 43 44 45 46

Figure 2-3. Node and Element Numbering

The Plate Element

The rectangular plate finite element used in the program has four nodes at the
corners and three degrees of freedom (D, Ry and Ry) per node, as shown in Figure
2-4. This element considers the thin plate theory, which makes use of the
following Kirchhoff hypotheses:

1. The deflection of the mid-surface is small compared to the thickness of the
plate.

2. The mid-plane remains unstrained subsequent to bending.

3. Plan sections initially normal to the mid-surface remain plane and normal to
that surface after bending.

4. The stress component normal to the mid-plane is small compared to other
stress components and is neglected.

The element material is homogeneous, elastic, isotropic, and obeys Hooke’s law.

2-4
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Note that when deflections are not small, the bending of plates is accompanied by
strain in the mid-plane. Further, for thick slabs, shear deformations (which are not
considered by the program) may be significant, and a finite plate element based on
the more general Mindlin’s Theory may be required. The element formulation
considers constant thickness and material properties. Consequently, cracking
effects or changes in the slab elevation are not taken into account.

Y

Figure 2-4. The Plate Finite Element

Nodal Restraints and Slaved Degrees-of-Freedom

All nodal degrees-of-freedom (DOF) are assumed to be initially released (i.e., free
to move). Mathematically speaking, each DOF implies an equilibrium equation;
however, nodal DOFs may be fully restrained against displacement and/or rotation.
Furthermore, they may be slaved to share the same displacement or rotation at
specific nodes.

Slaving of degrees-of-freedom produces a stiffer slab system and reduces the
number of equations to be solved. It should be noted that slaved degrees-of-
freedom (SLDOF) are assigned by grouping of nodes. A group of nodes can be
designated to share the same D,, Ry or Ry. If a group of nodes should share all three
degrees-of-freedom, three different SLDOF groups (one for each DOF) must be
defined. It should also be noted that a node can belong to more than one SLDOF
group as long as these groups are slaved for different degrees-of-freedom. The
external load corresponding to a SLDOF group corresponds to the sum of loads
applied to all slaved nodes in the groups.
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The Winkler’s foundation

Piles

The soil supporting the slab is modeled as a group of linear uncoupled springs
(Winkler type) concentrated at the nodes. The soil element is tensionless,
weightless, and has one degree of freedom, which is the displacement in the Z
direction (D,). The contribution of each element node to the soil spring stiffness is
simply the nodal tributary area (1/4 the element area) times the soil subgrade
modulus K, under the element.

The contact pressure, P,, under each element node z
is proportional to the nodal deflection, D,.

P, =K.D,. Eq.2-1

Usually, several factors are considered in the
determination of the subgrade modulus: the size

and shape of the footing, soil type below the
footing and at greater depths, type and duration of Kg
loading, footing stiffness, and superstructure
stiffness. The program does not perform any
correction on the input subgrade modulus to
account for these or any other factors.

Kns

\Translational

Spring

Figure 2-4. The Soil Element

Additional nodal springs may be assembled in parallel to the Winkler’s springs, as
shown in Figure 2-5. Accordingly, their linear stiffness, K., is added to the
equivalent nodal spring constant.

The spring reaction at a particular node is proportional to the nodal deflection, D,.

F,=K,D,. Eq.2-2

Piles are modeled as springs connected to the nodes of the finite element model.
However, in this case, punching shear check is also performed. It is not for the
additional springs described in the previous chapter.

The spring constant Kp for a pile is calculated from the formula

==u Eq. 2-3
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where Q, denotes the load applied to the pile and S is the corresponding settlement
of the pile. Assuming soil allowable pressure Py acting on the pile base, Q,
equals P, - A, , where Ay is pile cross sectional area. Neglecting long-term effects,

the settlement of pile is estimated from the empirical formula for a single pile in
cohesionless soil [8]:

s D, QL , Eq. 2-4

100 AE,

where D is pile diameter, L is pile length, and E, is modulus of elasticity of pile
material. For noncircular piles an effective diameter is calculated from the formula

4A
D=,—". Eq. 2-5
r

The Nonlinear Solution

The supporting soil is assumed to be tensionless. When tensile contact pressure
(nodal uplift) occurs, an iterative procedure is used to eliminate the corresponding
nodal spring stiffness contribution to the global stiffness of the entire slab/soil
structural system and to re-solve the equilibrium equations.

A maximum number of iterations, as well as a maximum displacement limit, are
the controlling parameters for the solution of the nonlinear problem. This iterative
procedure is repeated for each load combination. When the limits are exceeded for
a particular load combination, the program still attempts to solve for the remaining
load combinations.

Types of Loads

External loads are applied as concentrated nodal loads and/or element surface
loads according to the sign convention shown in Figure 2-6.

A concentrated nodal load consists of a vertical load, P,, and two concentrated
moments about the X and Y axes, M, and M. It should be noted that a positive
vertical load is applied upward (in the positive Z-direction).
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Figure 2-6. The Applied Loads

The uniform element surface load, w,, applied over an element is internally
discretized by the program into equivalent nodal loads as shown in Eq. 2-6.

-0

N

1/4
-b/24
a/24
1/4
b/24
a/24

2 1/4
-b/24
—a/24
1/4
b/24
—a/24

o £

=

=

.a-b Eq. 2-6

~ s zx R

=<

T T g 1w <<

<

where a and b are the element dimensions.

The self-weight of the slab is computed internally based on the concrete unit
weight and the thickness of each element. The self-weight is treated like a surface
load and may optionally be considered in the analysis under the dead load case.
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Load Cases and Combinations

All applied loads are categorized into six load cases: A through F. Loads are
applied to the slab under a load case. The slab is analyzed and designed under load
combinations. A load combination is the algebraic sum of each of the load cases
multiplied by a load factor.

Load combinations are categorized into Service level and Ultimate level. For each
service level combination, the nodal deflections, element pressures, and nodal
spring reactions are output. For an ultimate level combination, the element bending
moments are output.

The Solution

The solution process is summarized in the following steps:

1.

2
3.
4

10.

Compute the plate element stiffness matrix'
Compute the soil element stiffness matrix.
Assemble the global stiffness matrix.

Combine the applied loads based on the defined load combinations and form
the load vector.

Compute the displacement vector, U, by solving the equilibrium equation:
KU=F, Eq.2-7
where K is the structural stiffness matrix and F is the load vector.

If uplift is detected at any node (upward displacement), the soil contribution at
that node is eliminated and the procedure (from step 2 above) is repeated. This
is checked only if soil is present.

Compute the spring reactions and soil pressures (service combinations only).
Compute the moments at the element nodes (ultimate combinations only).
Repeat steps 4 through 8 for each combination.

For all service level combinations, envelopes are computed for displacements,
pressures, and spring reactions.

! Reference 5.
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11. For all ultimate level combinations, the element bending moment envelopes
are computed along with the corresponding required area of reinforcing steel.

Element Nodal Moments

The orthogonal moments, My and Myy, and the torsional moment, My, are
computed at the corner nodes of each element. Figure 2-7 shows the element
moment sign convention used by the program. Note that My, is the moment along
the X-axis and My, is the moment along the Y-axis. Both moments are positive
when they produce tension at the top.

M)(y + ;(y dy
Y
vy
/ Myy +—=dy
Mxx
M
4 Myxx + ;(X dx
dy /" Mxy «
> —— Mxy + dy
e » X
— > Myy
ﬁ”xv
dx

Figure 2-7. Element Nodal Moments

The principal moments, M;; and M,,, and the principal angle (see Figure 2-8), are
computed from the general moment transformation equations:

M, =M, cos’ 0+ Mwsin26+ M,, sin(Ze), Eq. 2-8
M, =M, sin’ 0+ M, cos’0—M,, sin(20). Eq. 2-9

Note that since Mr; and Mr, are principal moments, the torsional moment
associated with the r;-r, axes (Mry,) is zero:
M, -M
M,, = %sin(ze)Jr M., cos(20)=0, Eq. 2-10

and the angle 0 is
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Eq.2-11

AB=1
BC =sin (®)
AC = cos(0),

Figure 2-7. Element Principal Moment

Element Design Moments

In practice, flexural reinforcement is generally provided in the orthogonal
directions of the slab system (X-Y) and not in the principal directions (r-r;).
Therefore, the Principal of Minimum Resistance” is used by the program to obtain
values for the design moments, which include the effects of the torsional moment.

The equivalent design orthogonal moments My, and M,y are computed as follows:
e For top reinforcement where positive moments produce tension:

My =M, +[M,|, Eq.2-12

My =M, +[M,|. Eq. 2-13

However, if either My or M, is found to be negative, the negative value of
the moment is changed to zero and the other moment is given as follows:

2
Xy

if M, <0,then M, =0 and M, =M, + , Eq.2-14

XX

2 References 1, 2, 3, and 4.
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2
if M, <0,then M,, =0 and M, =M , +—=. Eq. 2-15
vy
e For bottom reinforcement where negative moments produce tension:
My, =M, =M, Eq. 2-16
M, =M, —[M,]|. Eq. 2-17

However, if either My, or My is found to be positive, the positive value of the
moment is changed to zero and the other moment is given as follows:

MZ

if M, >0,then M, =0 and M, =M, — Mxy , Eq. 2-18
XX
M2

if M, >0,then M, =0 and Muszxx—MXy Eq. 2-19
¥

In the above equations, M,,, My, and M,y correspond to the maximum principal
moment obtained from all nodes and all ultimate load combinations.

Required Reinforcement

The required area of reinforcing steel is computed based on a rectangular section
with no compression reinforcement and one layer of tension reinforcement. The
assumptions and limits used conform to the design specifications based on the
accepted Strength Design or Limit States theories.

The maximum usable strain at the extreme concrete compression fiber is assumed
to be 0.003 (0.0035 for CSA). To compute the stress in the steel layer, the elastic-
perfectly plastic stress-strain distribution is used. A rectangular concrete stress
block is used, for which the block depth is:

a=p,c, Eq. 2-20
where c is the distance from the extreme compression fiber to the neutral axis.

For the ACI Code:
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0.65<B, =1.05-0.05f, <0.85. Eq. 2-21
For the CSA Standard:
0.67<B, =1.05-0.025f, . Eq. 2-22

The required area of reinforcing steel is:

A =pbd, Eq. 2-23
p:g(l—«/l—m), Eq. 2-24
m =¢, Eq. 2-25

oLl fcbd d)cd)f

0 o
= . Eq. 2-26
g=0q o, fy q

Factor a, is the ratio of the average stress in the rectangular compression block to
the specified concrete strength. It equals 0.85 for ACI Code and 0.85—0.0015f,
but not less than 0.67 for the 