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License Agreements

STRUCTUREPOINT 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
STRUCTUREPOINT.

STRUCTUREPOINT, 5420 OLD ORCHARD ROAD, SKOKIE, ILLINOIS 60077, 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 STRUCTUREPOINT DIRECTLY OR THROUGH AN AUTHORIZED
DEALER OF STRUCTUREPOINT (HEREAFTER DEALER).

WHILE STRUCTUREPOINT 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.

STRUCTUREPOINT 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
STRUCTUREPOINT 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 FITNESS
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 STRUCTUREPOINT OR DEALER (IF ANY) BE LIABLE FOR: (A) LOSS
OF PROFITS, DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, PUNITIVE,
CONSEQUENTIAL OR OTHER DAMAGES, EVEN IF STRUCTUREPOINT OR DEALER (IF
ANY) HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES; (B) ANY CLAIM
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AGAINST CUSTOMER BY ANY THIRD 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, 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) STRUCTUREPOINT 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
STRUCTUREPOINT 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 STRUCTUREPOINT 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
STRUCTUREPOINT'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
STRUCTUREPOINT, 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 STRUCTUREPOINT. All copyrights and other
proprietary rights except as expressed elsewhere in the Software or User Documentation and
legal title thereto shall remain in STRUCTUREPOINT. Customer may use the Software
only as licensed by STRUCTUREPOINT on designated workstation at Customer's site at
any given time. Customer may not transmit the Software licenses 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 STRUCTUREPOINT.

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
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of the Software. Thereafter, Customer may only use the Software and Documentation if it
acquires a production license for the same.

TERM AND TERMINATION

c.  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 STRUCTUREPOINT
or by STRUCTUREPOINT as set forth herein; or (2) the limited trial and evaluation license
terminates.

d.  This Agreement may be terminated by STRUCTUREPOINT 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 STRUCTUREPOINT.

BACKUP AND REPLACEMENT COPIES

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

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 STRUCTUREPOINT'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
STRUCTUREPOINT. 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
STRUCTUREPOINT’s request, Customer shall certify its compliance in writing with the
foregoing to STRUCTUREPOINT.

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 STRUCTUREPOINT 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 STRUCTUREPOINT in connection with such action in addition to any award
of damages.

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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LIMITED WARRANTIES

STRUCTUREPOINT and Dealer (if any) warrants to Customer that: (a) STRUCTUREPOINT
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 STRUCTUREPOINT'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.

LIMITATION OF REMEDY

a. STRUCTUREPOINT 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, STRUCTUREPOINT, 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 CUSTOMER STOPPING ALL USE OF THE SOFTWARE AND
USER DOCUMENTATION AND RETURNING THE SAME TO
STRUCTUREPOINT.

b. NEITHER STRUCTUREPOINT 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 STRUCTUREPOINT OR DEALER (IF ANY),
CUSTOMER HEREBY ASSUMES THE RISKS FOR (1) ALL LIABILITIES
DISCLAIMED BY STRUCTUREPOINT 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.

U.S. GOVERNMENT RESTRICTED RIGHTS

This commercial computer software and commercial computer software documentation were
developed exclusively at private expense by STRUCTUREPOINT, 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) (September 2007) and DFARS 227.7202-3(a)
(September 2007), or the Restricted Rights provisions of FAR 52.227-14 (December 2007) and
FAR 52.227-19 (December 2007), as applicable.

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

xii
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without the prior written consent of STRUCTUREPOINT. Any attempt to do any of the
foregoing without STRUCTUREPOINT’s consent is void.

Customer acknowledges that the Software, User Documentation and other proprietary
information and materials of STRUCTUREPOINT are unique and that, if Customer
breaches this Agreement, STRUCTUREPOINT may not have an adequate remedy at law
and STRUCTUREPOINT 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.

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.

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.

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.

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.

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.

No waiver by Customer, STRUCTUREPOINT 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.

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.

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
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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 STRUCTUREPOINT and
Customer.

xiv
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STRUCTUREPOINT 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 STRUCTUREPOINT FOR A
FULL REFUND WITHIN THIRTY DAYS AFTER YOUR RECEIPT OF THE SOFTWARE AND
USER DOCUMENTATION.

STRUCTUREPOINT, 5420 OLD ORCHARD ROAD, SKOKIE, ILLINOIS 60077, 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 STRUCTUREPOINT DIRECTLY OR THROUGH AN
AUTHORIZED DEALER OF STRUCTUREPOINT (HEREAFTER DEALER).

WHILE STRUCTUREPOINT 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.

STRUCTUREPOINT 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
STRUCTUREPOINT 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 STRUCTUREPOINT OR DEALER (IF ANY) BE LIABLE FOR: (A) LOSS
OF  PROFITS, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, PUNITIVE,
CONSEQUENTIAL OR OTHER DAMAGES, EVEN IF STRUCTUREPOINT 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
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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
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) STRUCTUREPOINT 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, (¢) 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
STRUCTUREPOINT 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 STRUCTUREPOINT 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
STRUCTUREPOINT '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
STRUCTUREPOINT, 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 STRUCTUREPOINT. All copyrights and other
proprietary rights except as expressed elsewhere in the Software or User Documentation and
legal title thereto shall remain in STRUCTUREPOINT. Customer may use the Software
only as licensed by STRUCTUREPOINT on designated workstation at Customer's site at
any given time. Customer may not transmit the Software licenses 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 STRUCTUREPOINT.

b.  Customer acknowledges that the registration process for the Software results in the
generation of a unique license code. Once the license code is entered DURING THE
INSTALLATION PROCESS, the Software will only work on the computer on which the
Software LICENSE is INITIALLY installed. If you need to deinstall the Software license
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and reinstall the Software license on a different computer, you must contact
STRUCTUREPOINT to obtain the necessary reinstallation procedures.

CHARGES AND PAYMENTS

All payments for the Software and User Documentation shall be made to either
STRUCTUREPOINT or Dealer (if any), as appropriate.

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 STRUCTUREPOINT or by
STRUCTUREPOINT as set forth herein.

b.  This Agreement may be terminated by STRUCTUREPOINT 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 STRUCTUREPOINT.

BACKUP AND REPLACEMENT COPIES

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

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 STRUCTUREPOINT'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
STRUCTUREPOINT. 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
STRUCTUREPOINT’s request, Customer shall certify its compliance in writing with the
foregoing to STRUCTUREPOINT.

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 STRUCTUREPOINT 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 STRUCTUREPOINT in connection with such action in addition to any award
of damages.

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
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of, and results obtained from any other software, programming equipment or services used with
the Software or User Documentation.

7. LIMITED WARRANTIES

STRUCTUREPOINT and Dealer (if any) warrants to Customer that: (a) STRUCTUREPOINT
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 STRUCTUREPOINT'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.

STRUCTUREPOINT 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
STRUCTUREPOINT 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 STRUCTUREPOINT in writing of the claim.

2. STRUCTUREPOINT has sole control of the defense and all related settlement
negotiations.

3. If such claim has occurred or in STRUCTUREPOINT's opinion is likely to occur,
Customer shall permit STRUCTUREPOINT 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 STRUCTUREPOINT's sole judgment, Customer shall, on one
month's written notice from STRUCTUREPOINT, return to STRUCTUREPOINT the
Software and User Documentation and all copies thereof.

STRUCTUREPOINT 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.

The foregoing states the entire obligation of STRUCTUREPOINT and Customer’s sole
remedy with respect to infringement matters relating to the Software and User
Documentation.

9. LIMITATION OF REMEDY

a.

STRUCTUREPOINT'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, STRUCTUREPOINT, DEALER (IF ANY), OR ANY OTHER
CAUSE WHATSOEVER, AND REGARDLESS OF THE FORM OF ACTION,
WHETHER IN CONTRACT OR IN TORT, INCLUDING NEGLIGENCE, SHALL
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BE LIMITED TO THE AMOUNT PAID TO STRUCTUREPOINT OR DEALER (IF
ANY) FOR THE SOFTWARE AND USER DOCUMENTATION.

NEITHER STRUCTUREPOINT 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 STRUCTUREPOINT OR DEALER (IF ANY),
CUSTOMER HEREBY ASSUMES THE RISKS FOR (1) ALL LIABILITIES
DISCLAIMED BY STRUCTUREPOINT AND DEALER (IF ANY) ON THE FACE
HEREOF; AND (2) ALL ACTUAL OR ALLEGED DAMAGES IN EXCESS OF THE
AMOUNT OF THE LIMITED REMEDY 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 STRUCTUREPOINT, 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) (September 2007) and DFARS 227.7202-3(a)
(September 2007), or the Restricted Rights provisions of FAR 52.227-14 (December 2007) and
FAR 52.227-19 (December 2007), 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.

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 STRUCTUREPOINT. Any attempt to do any of the
foregoing without STRUCTUREPOINT’s consent is void.

Customer acknowledges that the Software, User Documentation and other proprietary
information and materials of STRUCTUREPOINT are unique and that, if Customer
breaches this Agreement, STRUCTUREPOINT may not have an adequate remedy at law
and STRUCTUREPOINT 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.

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.
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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.

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.

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.

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.

No waiver by Customer, STRUCTUREPOINT 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.

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.

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 STRUCTUREPOINT and Customer.

April 2009

XX
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Chapter 1

Introduction

spFrame is a general purpose structural analysis program for two- and three-
dimensional structures subject to static loads. Written for the Microsoft Windows
3.x environment, it utilizes pull-down menus, push-button icons, and dialog boxes
for ease of input and clear output presentation.

spFrame Features

spFrame offers flexibility through its impressive array of features which include:

Practically unlimited number of joints and members.
Second or (P-A) effects and tension-only members.
Proper shearwall modeling.

Hinged or partially-fixed element ends.

Shear deformations.

Translational and rotational elastic supports.
Inclined supports.

Rigid-end offsets.

Rigid diaphragms.

Non-prismatic members.

Loads may be applied to:

Members—as point (force or moment), uniform, and triangular loads.
Members—as caused by temperature effects.

Joints—as forces, moments, and known displacement

spFrame has a fast sophisticated graphic interface that displays the modeled
structure, the input loads, the deflected shape, and the resulting moment and shear
diagrams. The graphic interface allows zooming, translating, rotating, and
selective viewing of the graphical image.
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spCad Features

spCad is a graphic editor that allows you to prepare input for the spFrame
program. It enables you to generate the model by drawing it directly on the screen
and, using the same graphic interface, assign all joint and member properties and
loads quickly and easily.

spCad has a sophisticated graphics interface that allows you to create the modeled
structure using a planar editor, generate more planes at any offset or any rotation,
and then graphically assign joint and member properties.

With spCad, creating, moving, or deleting members or joints is as simple as
clicking the mouse button. Zooming, translation, and rotation of the graphical
image is possible even when creating or editing the model.

spCad offers the option of generating lateral loads (wind and seismic) for a
building structure in conformance with the three major U.S. codes and the
Canadian code. In addition, surface (arca) loads may be graphically input to be
converted to uniform member loads. The tributary areas and the live load
reduction factors for the members can also be computed.

Program Capacity

The size of a problem that can be solved using spFrame depends on the available
amount of memory and hard disk space. However, the following limitations are set
in the program.

e  Maximum number of joints: 30,000

e  Maximum number of members: 32,767

e Maximum number of material entries: 1,000

e Maximum number of section entries: 1,000

e Maximum number of nonprismatic entries: 1,000
e  Maximum number of load entries: 1,000

e  Maximum number of load cases: 120

1-2
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System Requirements

Any computer running Microsoft Windows XP or Vista is sufficient to run
spFrame and spCad programs. Please refer to our Software Quick Start Guide for
instructions on how to troubleshoot Vista related issues.

Terms

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 as listed in
Operating System section of System Requirements.

indicates equivalent value expressed in metric unit or CSA
code requirement corresponding ACI code requirement

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.

Model Structures in spFrame
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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

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

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.

Installing, Purchasing and Licensing spFrame

For instructions on how to install, purachase and license StructurePoint software please
refer to our Software Quick Start Guide.

Introduction



Chapter 2

Model Structures in spFrame

Model

spFrame is used to analyze two-dimensional or three-dimensional frame or truss
structures subjected to static loads. The structure to be analyzed must be reduced
to a mathematical model represented by straight lines. These lines are referred to
as members. Member ends are referred to as joints or nodes.

Joints and members are assigned physical properties to simulate the real structure.
A joint can be assigned properties such as restraining its rotation about a particular
direction, restraining its movement in a particular direction or to a certain path,
controlling the magnitude of its movement, or rotation, if a force or moment
occurs at that joint. A member is assigned location, orientation, material properties
and section properties.

Further refinement of the mathematical model can be achieved by the simulation
of non-prismatic members, applying member end partial releases, accounting for
rigidend offsets, shear deformations, and the stiff diaphragm action.

Loads are applied to members (in the form of forces, moments, or temperature
effects) and to joints (in the form of forces, moments, or known displacements).
Loads are categorized into load cases that can be factored and combined under
load combinations. The modeled structure is then analyzed under these load
combinations and the resulting forces, moments, displacements, and rotations are
presented for each load combination.

Global Coordinate System

Joint definitions, assignments, and results (such as coordinates, fixities, inclined
supports, reactions, displacements, rotations, etc.) are based on the global
coordinate system. spFrame uses the right-hand rule convention to define the
global coordinate system. Looking at the display monitor, the origin of the global
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
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monitor, and the positive Zaxis points out of the screen. Thus, the X-Y plane is
defined as being the plane of the display monitor.

— Monitor screen
Y )

e

e

z
Figure 2-1 Global Coordinate System

The right-hand rule states that if the thumb, index finger, and middle finger of
your right hand are all positioned at right angles to each other, they form the X, Y,
and Z axes, respectively. It is evident that this system can be rotated in any
direction, and the XY plane does not necessarily lie in the plane of the monitor.
However, the direction of the axes relative to each other must always remain the
same.

For moments and rotations, if the thumb of your right hand points in the
positivedirection of an axis, curling the rest of your right-hand fingers defines the
positive moment or rotation about that axis.

Local Coordinate System

Member definitions, assignments, and results (such as orientation, moments of
inertia, deflections, forces, moments, etc.) are defined based on the local
coordinate system. spFrame uses the right-hand rule convention to define the local
coordinate system. A member location is defined by a start joint and an end joint
(a start joint is sometimes referred to as J1 or i-end, and an end joint is sometimes
referred to as J2 or j-end). The member positive local x-axis points from its start
joint towards its end joint and the local y- and z-axes are defined using the right-
hand rule.

Model Structures in spFrame
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Figure 2-2 Local Coordinate System

For example, for a horizontal member (positive local x-axis is parallel to the
positive global x-axis) in space, the positive local y- and z-axes are parallel to the
positive global Y and Z axes, respectively.

For moments or rotations, the right-hand rule explained in Global Coordinate
System applies.

Orientation

The position of a straight prismatic member in space is therefore defined by the
global coordinates of the joints at each end, and its orientation in space is defined
by the orientation angle, B. For a horizontal member in space (a member whose
positive local x-axis is parallel to the positive global X-axis), the positive local y-
axis is defined as the vertical axis perpendicular to the local x-axis pointing up.
The local z-axis is the axis perpendicular to the local xy plane. The orientation
angle is the clockwise angle, measured in degrees, between the default local y-axis
that spFrame assumes and the member minor axis, yo.

Model Structures in spFrame 2-3
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Figure 2-3 Member Orientation Angle
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Figure 2-4 Member Orientation Angle

Numbering Scheme

spFrame must keep track of all input joints and members along with their
properties and loads. For this reason, each entry (joint, member, property, load,
etc.) must be identified with a unique identifier or label. In most analysis
programs, this is usually done by assigning sequential numbers to the different
entries. However, spFrame allows you to assign meaningful labels (alpha,
numeric, or alpha numeric labels), to the entries. You can assign a “Bm12” or
Col51” label to a member, “Cornerl” label to a joint, “Point12” or “Snow1” labels
to a load, “D+L+W” label to a load combination, and so forth. Note that labels are
case sensitive, “SELF”, “Self”, and “self” are threedifferent labels.

By default, spFrame uses numerical labels for joints and members. The program
increments the number value of the label by one, after you add a joint or member.

2-4
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Units of Measure

spFrame gives you the flexibility of selecting the units of measure to be used for
input and output. You can choose either the English (U.S. Customary) system or
the Metric (SI) system. For either system, select the units to be used for member
length, section dimensions, area, moment of inertia, spring translational stiffness,
spring rotational stiffness, modulus of elasticity, material density, point load,
moment load, distributed load, known displacement, shear or axial load results,
moment or torsion results, and deflection results.

If units are changed during the course of inputting a problem, or after solving it,
spFrame makes the necessary conversions to the already input data and the output
results.

Structure Types

The structure type is determined by the type of members used to model it. There
are four types of members in spFrame: 2-D Frame, 3-D Frame, 2-D Truss, and 3-D
Truss. They differ from each other by the number of degrees of freedom per joint.
A degree of freedom refers to the direction in which the joint can move or rotate.

Two-dimensional plane frame members have three degrees of freedom per joint
displacement in the global X direction, displacement in the global Y direction, and
rotation about the global Z-axis. Plane frame members can be subjected to in-
planeloads that can cause axial, shear, and bending stresses.

Three-dimensional space frame members have six degrees of freedom per joint
displacements in the global X, Y, and Z directions, and rotations about the global
X, Y, and Z axes. Space frame members can be subjected to forces and moments
in any direction.

Two-dimensional plane truss members have two degrees of freedom per joint—
displacement in the global X direction and displacement in the global Y direction.
By definition, trusses are loaded only at the joints so that members are subjected to
axial forces only (no bending moments or shears). Although member loads can be
applied to truss members in spFrame, these loads are converted to equivalent joint
loads before the structure is solved.

Model Structures in spFrame 2-5
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Figure 2-5 Types of Members

Three-dimensional space truss members have three degrees of freedom per joint
displacement in the global X direction, displacement in the global Y direction, and
displacement in the global Z direction.

Material Properties

Materials are defined by inputting their properties. These materials can then be
assigned to the various members. A DEFAULT material, whose properties are
assigned to all the members that do not have any materials assigned to them, can
alsobe defined. Each material has the following properties:

Material density, d, is the unit weight of the material. It is used to calculate the self
weight of the members.

Modulus of Elasticity, E, represents the behavior of a material in the linear region
of its stress-strain curve.

Poisson’s Ratio, v, is the ratio of the strain in the lateral direction to the strain in
the axial direction. A typical value is 0.20 for concrete, 0.30 for steel, and ranges
between 0.25 and 0.35 for most metals.

Thermal Coefficient, a, is a measure of the degree of expansion or contraction of a
material when subjected to a unit change in temperature. This coefficient is needed
when temperature loads are to be considered.

Section Properties

Sections are defined by inputting their properties. These sections can then be
assigned to the various members. A DEFAULT section, whose properties are

2-6 Model Structures in spFrame
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assigned to all the members that do not have any sections assigned to them, can
also be defined.

The section properties needed depend on the type of section selected. Figure 2-6
showsthe available section types and the associated properties needed. Note that
section properties can be saved in libraries to be shared by other files. Therefore,
even properties that may not apply to the current structure type must be input.

The analysis is done based on the properties of the gross section. However, in
concrete structures, you may want to base the analysis on the cracked section
properties. In this case, you may input cracked-section coefficients that will be
multiplied by the applicable section area (A), in-plane moment of inertia (Iz), out-
of-plane moment of inertia (Iy), and the polar moment of inertia (J). The resulting
properties are then used in the analysis. Note that the self weight of a member is
based on its gross sectional area regardless of the coefficients input.

A
¥ A =area
Iz = moment of inertia about z-axis
|1r= momantofinani.a abqutv-mu’s g X »z
J = polar moment of inertia =
z
width
(a) User Input (b) Rectangular
¥ ¥
A A
’—'—| Flange e Flange
dep dept
T »7 |s
T F xb— >z 5
k]
2 2
welb width web width
e e
Flange width Flange width
(c] T-Section {d) L-Section

{e} Circular

Figure 2-6 Section Properties
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Joints

The first step in defining the model geometry after selecting a structure type is
inputting the joints. Joints are defined by their coordinates and properties. It is
recommended that joints be defined starting with the lowest plane, moving in the
positive global X direction until a whole row or line of joints is defined. Then
move towards the positive global Z direction, one row at a time, until the whole X-
Z plane is defined. Move up in the positive global Y direction, one plane at a time,
until the whole model is defined.

Coordinates

Joint coordinates are referenced from the global coordinate system. For plane (2-
D) structures, an X- and a Y-coordinate are needed to define a joint location in a
plane. For space (3-D) structures, three coordinates (X, Y, and Z) are needed to
define a joint location in space.

Joint Generation

After the first joint is defined, a whole row of joints can be created by generating
multiple copies of the first joints while incrementing one or more of its
coordinates. Similarly, a row (or line) of joints can be copied several times to
generate a plane of joints. For example, joints 2 through 5 in Figure 2-7 Joint
GenerationFigure 2-7(a) are generated by copying joint 1 four times while
incrementing its X-coordinate by the value Ax. Similarly, joints 6 through 15 in
Figure 2-7(b) are generated by copying joints 1 through 5 twice while
incrementing their Z-coordinate by the value Az. Joints 16 through 45 are
generated by copying joints 1 through 15 twice while incrementing their Y-
coordinate by the value Ay.

Generated joints are labeled with sequential numbers starting with the number of
joints already input prior to the generation process. If for some reason, a generated
joint label is already used, an underscore (_) followed by a number is appended to
the label.

Model Structures in spFrame
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Figure 2-7 Joint Generation

Fixities

Initially, all joints are assumed to be free. In other words, they are free to move
along or rotate about the active axes. A fixed or restrained joint (support) is a joint
that has one or more of its active degrees of freedom restrained.

For 2-D truss structures, joint displacements along the X- and Y-axes can be
restrained. For 2-D frame structures, joint rotation about the Z-axis, as well as its
displacements along the X- and Y-axes can be restrained. For 3-D truss structures,
joint displacements along the X-, Y-, and Z-axes can be restrained. For 3-D frame
structures, joint displacements along the X-, Y-, and Z-axes, as well as its rotations
about the axes can be restrained.

Model Structures in spFrame 29
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Inclined Supports

Fixed joints (supports) are assumed to be vertical or horizontal (parallel to one of
the global axes). There are cases, however, when the support is inclined, e.g.,
when the foundation of a structure rests on a sloped surface rather than on a flat
surface.

To define an inclined support, its inclination angle(s) from the global axis (or
axes) must be input. The joint specified as an inclined support will then have its
global axes rotated by the specified angle(s), and the support reactions will be
presented with respect to the rotated axes.

For plane (2-D) structures, an inclination angle measured clockwise from the
global Xaxis must be input. For space (3-D) structures, two inclination angles,
measured clockwise, one from the global X-axis and the other from the global Z-
axis must be input.

Line of Inclined —
support

Figure 2-8 Inclined Support Angle

Spring Supports

Structural supports that can deform are referred to as elastic supports or spring
supports. When designating spring supports, the program will add the appropriate
stiffness terms, representing the spring stiffness, to the global stiffness matrix
directly.

Spring supports can be translational (linear) or rotational. They are defined by
inputting their corresponding spring constants related to the active degrees of
freedom. kx, ky, and kz denote the translational spring constants in the X, Y, and
Z directions, respectively. kRx, kRy, and kRz denote the rotational spring
constants about the X, Y, and Z axes, respectively. Truss structures can have

2-10
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translational spring supports only, while frame structures can have both
translational and rotational spring supports.

Members

Member connectivity, i.e., the location of the member in a plane or space, is
defined by inputting the two joints that the member connects. These joints are
referred to as the start joint, J1, and the end joint, J2. The start and end joints of a
member are used to define the direction of the member, its local coordinates, the
direction of the local loads, and are referenced in presenting the member local
results.

For ease of input and result interpretation, it is recommended that you try to define
members in such a way that the positive local X-axis of a member is parallel to
one of the positive global axes. This way, horizontal members will have their x-
axis pointing from left to right (parallel to the global X-axis) or out of the monitor
(parallel to the global Z-axis). Vertical members will have their x-axis pointing
from bottom to top (parallel to the global Y-axis). Note that this is just a
recommendation and not a rule. For inclined members, judgment must be used in
defining the members, but try to keep the member definition consistent for the
whole model.

The order in which members are input can simplify or complicate the process of
member assignments, member grouping, and interpretation of results. It is good
practice to define all vertical members in sequence, then define all horizontal
members in sequence, and finally define any inclined members.

When defining the horizontal members, start at the bottom of the model, moving
towards the positive global X direction first, until a whole row of members is
defined. Next, move in the positive global Z direction, one row at a time, until a
whole plane is defined. Finally, move in the positive global Y direction, one plane
at a time, until all vertical members of the model are defined. Define the vertical
members, followed by any inclined members if they exist, in the same order,
moving in the positive X direction, the positive Z direction, and finally in the
positive Y direction.

Member generation

After the first member is defined, a whole row of members may be created by
making multiple copies of the first member while incrementing its start and end
joints (J1 and J2). For example, members 2 through 5 in Figure 2-9 are generated
by copying member 1 four times, while incrementing its J1 and J2 by the value 1.

Model Structures in spFrame 2-11
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Similarly, members 6 through 10 in Figure 2-9 are generated by copying members
1 through 5 once, while incrementing their J1 by 31 and their J2 by 19.

o5 952 ..58 954 .55

Figure 2-9 Member Generation

Generated members are labeled with sequential numbers starting with the number
ofmembers already input prior to the generation process. If for some reason, a
generated member label is already used, an underscore () followed by a number
is appended to the label.

Member assignments

Material properties, section properties, and non-prismatic member definitions are
defined, stored in databases, and then, along with an orientation angle, are
assigned to the members. The DEFAULT values of material properties, section
properties, and orientation angle are assigned to those members with no such
assignments.

Refine model

In spFrame, the structure is reduced to a model consisting of joints and members.
Joints represent the intersection of the geometric centers of the structural
members, and members are straight lines representing the centerlines of the
structural members. The analysis is then performed on this centerline-to-centerline
geometry and the resulting end forces are presented at the joints. spFrame allows
you to apply some refinement to the model to compensate for these
approximations.

Non-prismatic members

The formulation of the member stiffness matrix is based on prismatic members
(members of constant cross section along the member length). The stiffness

2-12 Model Structures in spFrame
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coefficients of the flexural member matrix Kii, Kjj, and Kij are 4, 4, and 2,
respectively. spFrame gives you the option of modifying these stiffness
coefficients to model nonprismatic members. The stiffness coefficients for non-
prismatic members, such as arched or haunched beams, can be obtained from
various engineering publications dealing with the subject.

Partial Releases

Frame members are assumed to have complete continuity at their end joints (rigid
joints) so that the bending moment at the joint is fully transferred to the other
connecting members based on their relative stiffnesses. There are cases, however,
when the connection may not be able to develop full continuity of the connecting
members, or when the moment at a connection must be distributed to the
connecting members in specific pre-determined ratios.

vi=o @ O =100
(flxed) (hinged)

Figure 2-10 - Member-end Releases

Such cases can be modeled by assigning a release factor at either or both ends of a
member to specify its continuity or how much moment release should be allowed
at its end. The release factor can be any value between 0 and 100, where 0 denotes
a fixed end condition and 100 denotes a hinged end condition. A fixed member
end (release factor equals 0) allows distribution of the moment at the joint to the
connecting members based on their relative stiffnesses. A hinged member end
(release factor equals 100) allows free rotation of that member at that end and no
moment will be transferred to the connecting members. A partially released
member end (release factor greater than 0 and less than 100) allows some rotation
of the member at that end and the specified amount of moment will be released to
the connecting members

Shear Corrections

Both flexural and shear deformations may be considered. Flexural deformations
are more significant in members with large shear span-to-depth ratios (long
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members), while shear deformations are more significant in members with small
shear span-todepth ratios (short or stocky members).

For most cases, shear deformations can be ignored. However, in members such as
shearwalls or deep beams where the depth of the member is significant in
comparison to its shear span (M/V), shear deformations become more significant.
Shear deformations are based on the effective shear area, As, which is equal to the
area of the member cross section, A, divided by the shear shape factor, B. Shear
shape factors are presented in Figure 2-11.
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Figure 2-11 Shear Correction Shape Factors
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Rigid-End Offsets

In general, ignoring the finite dimensions of structural members may result in
overestimation of deflections and underestimation of member end force. Rigid-end
offsets of a member may be included by inputting the half-widths of the member
supports (See Figure 2-12). These half-widths of the supports are taken into
consideration when calculating the clear span. The portion of a member within the
wide support is considered infinitely rigid. The results of a member with rigid-end
offsets are output at the face of the designated supports (rather than at the end

joints).

! Center-to-center length N
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Figure 2-12 Member Rigid-End Offsets

Rigid Diaphragm

In structural analysis of buildings subject to lateral loads, concrete floor slabs are
usually considered to be infinitely stiff in their own plane. This assumes that floors
displace as rigid bodies and the story shears and torsional moments are distributed
to the vertical members (columns and walls) in proportion to their relative
stiffnesses.

Modeling of rigid diaphragms in spFrame may be done by attaching infinite
inplane stiff beams to the floor diaphragms. These members will share the same
in-plane degrees of freedom and will move as a rigid body in the X-Z plane.

Model Structures in spFrame 2-15
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Loads

Loads can be applied to members in the form of forces, moments, and temperature
effects, and to joints in the form of forces, moments, and known displacements.
All applied loads must be categorized into load cases that can then be factored and
combined into load combinations. The modeled structure is finally analyzed under
these load combinations and the resulting forces, moments, displacements, and
rotations are presented for each load combination.

Member Loads

Member loads (see Figure 2-13) can be point loads, distributed (uniform), moment
(concentrated), left triangle, right triangle, and temperature loads. For the first five
types, the orientation, direction, magnitude, point of application, and length of
load (if applicable) must be defined. For temperature loads, the change in
temperature and the distance between two surfaces must be input.

Member loads can be defined in the local (member) coordinate system, the global
coordinate system, or acting on the global projection of the member. The direction
of a load is one of the axes in reference to the orientation that is specified. Loads
are considered positive if they act in the positive direction of an axis regardless of
the orientation. In the local orientation, a rule of thumb is that positive loads tend
to rotate the member counter-clockwise about its end joint (J2).

The intensity of a load is its magnitude. For left- or right-triangular loads, it is the
magnitude of the load at the right end, or at the left end, respectively.

The point of application of a load is input as a ratio of the load location from joint
J1 to the member length. Similarly, the length or extent of a load (uniform and
triangular loads) is also input as a ratio of the load length to the member length.
This way, a load can be applied to several members regardless of their length, and
no change to the load data is required if the member length changes.

Temperature loads can be used to analyze the behavior of the structure when
members are subject to a change in temperature. Change in temperature can be
uniform on all the surfaces of a member (e.g. when the ambient temperature
around the member changes). In this case, the member is subjected to axial
stresses caused by its expansion or contraction. The change in temperature can
also be different for opposite sides of a member (e.g. when the sun shines on one
surface while the other surface is in the shade), in which case the member is
subjected to bending, in addition to axial stresses due to the differential expansion
or contraction of the two surfaces.

2-16
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Figure 2-13 Types of Member Loads

To define a temperature load, you need to input the member thickness or the
distance between the two surfaces that experience change in temperature, the top
or right surface (Atop), and the bottom or left surface (Abot). The top surface
refers to the member side that has the lower local y-coordinate. The right surface
(for space frames only) refers to the member side that has the lower z-coordinate.

Joint Loads

Joint loads can be forces, moments, known displacements, and known rotations.
All joint loads can be applied in the direction of or about the active axes of the
global coordinate system.
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Solver

spFrame has a two-pass solver using the stiffness method of analysis. The first
pass can be performed after the model geometry is defined. The program computes
the element stiffness matrices and builds the associated global stiffness matrix of
the whole structure. The element stiffness matrix is a square matrix proportional to
the member degrees of freedom (e.g. a plane truss element stiffness matrix is 4 x
4, whereas a space frame element stiffness matrix is 12 x 12). The element
stiffness matrix is then multiplied by the applicable transformation matrices to
account for member orientation and any special corrections.

The second pass can be executed after the applied loads and the corresponding
load combinations are defined. The program builds the load matrix, inverts the
global stiffness matrix, builds the displacement matrices, and solves for the joint
displacements, joint reactions and member end forces. Therefore, the structure can
be analyzed under different sets of loads and/or load combinations without having
to recalculate the stiffness matrices again

When executing the solver for the first time for a particular problem, a first-order
analysis is performed and the resulting joint displacements, joint rotations, support
reactions, and member end forces are computed. To compute secondary P-A
effects or to solve for tension-only members, a second run must be executed. This
second run is necessary because the solver needs some results from the first run. In
a second-order analysis, members designated as tension-only members will be
removed from the model if they are subjected to any compressive loads.

Optimization

The size of the global stiffness matrix, and consequently the time needed to solve
the problem and the amount of memory and disk space needed, is proportional to
the number of joints in the model and the degrees of freedom per joint. The global
stiffness matrix is symmetrical about the diagonal, and many of its terms away
from the diagonal have a zero value. These zero-value terms are ignored in the
calculations, and only the terms within a narrow bandwidth of the diagonal are
hence used. The bandwidth is in turn proportional to the maximum difference
between joint numbers of any two joints connecting a member and the number of
degrees of freedom per joint. The equation describing this relationship is:

Bandwidth = dof (1 + nd) where,
dof = the number of degrees of freedom per joint,

nd = the maximum difference between joint numbers of any two joints
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connecting a member.

For example, if a space frame (dof = 6) has several members, one of which
connects joints 3 and 12, nd would be 9, and the resulting bandwidth is 60. On the
other hand, if the joints of the same frame are to be renumbered so that the same
member connects joints 3 and 5, the bandwidth will be reduced to 18, less than one
third the original bandwidth. Note that a joint number refers to the order that a
joint is input and not the label of the joint.

You can instruct the program to optimize your model prior to executing the solver.
Optimization is done by selecting a starting joint, assigning the number 1 to that
joint, and building the rest of the model from there. All subsequent joint numbers
will be assigned as needed to keep the bandwidth to a minimum, i.e., joint
numbers will be chosen in such a way that the difference between two joints at
each end of a member is kept to a minimum. Selecting the starting joint can be left
to the program, in which case it will select the joint with the smallest X, Y, and Z
coordinates, or by designating a particular joint as a starting joint.

Note that the renumbering of the joints during optimization is an internal one and
will not affect the labels of the defined joints or members.

Precision

spFrame uses double precision numbers. Double precision numbers have 15-digit
accuracy and their values can be between 1.7 x 10°% and 1.7 x 10,

Solver Messages

spFrame’s solver has several built-in checks that are performed before and during
the solution process. These checks are:

e Joint consistency—The program checks to make sure that each joint has a
unique label and no joint is input more than once.

e Member consistency—The program checks to make sure that each member
has a unique label and unique start and end joints.

e Valid fixities—The model must have at least one defined fixed joint. If no
fixed joints were defined, the model will be unstable and an error condition
will occur.

o References—All referenced joints, members, fixities, physical properties,
loads, load cases, and load combinations must exist.
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e Definitions—All defined properties (materials, sections, and non-prismatic
members), loads, load cases, and load combinations must have unique labels.
Blank labels are not permitted.

e Loads—Member loads direction must be legible within the structure type.
Out-ofplane loads are not allowed in plane structures.

o Single structure—The model being analyzed must constitute a single,
independent, and stable structure.

e  Weak Structure—It is possible to combine the various features of spFrame in
such a way that the resulting model would be unstable despite passing all the
builtin checks mentioned above. A Weak Structure error is usually caused by
very small numbers in the diagonal of the global stiffness matrix. Incorrect
assignments of joint fixities, partial releases, inclined supports, physical
properties, etc., can cause such an error. In this case, the input data must be
checked for any flaws that cause instability.

Results

After a successful solution of the model you will be able to view and/or print the
results in text or graphical format. Comprehensive text printing can be done from
the File/ Print Results command. Viewing and printing of summaries and
individual tables and graphs is done using the Joint Results, Support Reactions,
Member Results, Envelopes, and Group Results commands from the Analyze
menu. Viewing results diagrams superimposed on the graphical model can be done
from the Show/Result Diagrams command, and printing those superimposed
results can be done from the File/Print Screen command.

The active printer or printer settings can be changed from the File/Printer Setup
command. The available options depend on the printer/plotter drivers that were
selected during Windows installation. You can change the resolution of your
printout (dot matrix and laser printers), the page orientation (landscape or portrait,
laser printers only), or define the media and pen types (plotters). Note that the
higher the resolution, the longer it will take to print a page.

Joint displacements, rotations, and reactions (forces and moments) are referenced
in the global coordinate system. Member end forces and moments as well as the
segmental values of member forces, moments, and deflections are referenced in
the member local coordinate system.

When interpreting member results, the member should be considered as a free
body and the forces and moments calculated at its ends are the member reactions
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to the applied loads. For example, a positive axial force, Fx, at joint J1 and a
negative axial force at joint J2, indicate that the member is in compression.
Moments of opposite signs at each end of a member indicate that the member is
bending in single curvature while moments of the same sign indicate double
curvature bending.

Static equilibrium of the members and the structure as a whole must be
maintained. The summation of all the end forces (or moments) of all the members
framing into a joint, keeping in mind the different orientation of the framing
members, must be equal to zero (within the bounds of round-off or truncation
erTors).

Comprehensive results

Text results that include an input echo may be printed using the File/Print Results
command.

Input echo consists of three options: definitions, geometry, and loads data. The
definitions option includes the applicable of the following: general information,
units, defaults, material definitions, section definitions, non-prismatic member
definitions, load definitions, defined load cases, and defined load combinations.
The geometry option includes the applicable of the following: joint coordinates,
joint fixities, inclined supports, spring supports, member data, member partial
releases, member shearcorrection factors, member rigid-end offsets, rigid
diaphragms, and member groups. The loads option includes the applicable of the
following: member loads, joint loads, known displacements, and member self
loads.

The results option includes the applicable of the following: joint displacements,
joint rotations, support reactions, member end forces, member end moments,
diaphragm displacements, member summary, segmental values, envelope results,
and group results. All or each of these results options can be printed for all or just
selected joints, members, load combinations, or member groups.

Individual results

Text and graphic results for individual members under each load combination may
be viewed and/or printed using the Joint Results, Support Reactions, Member
Results, Envelopes, and Group Results commands from the Analyze menu.
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Joint results include the applicable joint displacements (Dx, Dy, and Dz), joint
rotations (Rx, Ry, and Rz), end forces (Fx, Fy, and Fz), and end moments (Mx,
My, and Mz) at all joints.

Support reactions include the applicable reactions, forces and moments (Fx, Fy,
Fz, Mx, My, and Mz), at all supports or fixed joints.

Member results include the applicable segmental values of the forces, moments,
and deflections along the member length with their corresponding diagrams as
well as a member summary. Segmental values are obtained by dividing the
member into 100 segments, taking the values at the start joint (J1) as the initial
values, and, using trapezoidal integration, calculating the forces, moments, and
deflections at each location. Member summary is a one-page information sheet
that provides all the input information for a member along with its end forces and
moments and the maximum and minimum values for the member forces,
moments, and deflections.

Envelope results include, for each member, the maximum and minimum values of
the member forces and moments resulting from all defined loading combinations
along with the corresponding diagrams.

For each defined member group, results include maximum and minimum values of
the force and moment envelopes for all members in the group with the
corresponding diagrams.

Superimposed graphs

Result diagrams superimposed on the displayed model can be viewed using the
Show/ Result Diagrams command and printed using the File/Print Screen
command. Superimposed results can be deflections, shear diagrams, or moment
diagrams.
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Chapter 3

Operating spFrame

This chapter is divided into sections that follow the order that commands and
options appear under the menu items.

spFrame Window

Most windows have certain components in common, such as a title bar and menus.
Not all windows, however, have every component. To learn more about how to
use window components, refer to your Microsoft Windows manual. The following
is a list of the spFrame window components.

Control-menu box

Control-menu box is located in the upper-left corner of a window and includes
commands for sizing, moving, enlarging, restoring, and closing the window, as
well as switching to other applications. To access the Control-menu box using the
mouse, click the left-mouse button on the box. To access the Control-menu box
using thekeyboard, press ALT + - (hyphen).

Minimize/Maximize buttons

These buttons are located in the upper-right hand corner of a window. Minimize
button (represented by a down arrow) shrinks the spFrame window to an icon.
Maximize button (represented by an up arrow) enlarges the window so that it fills
the entire desktop. After you maximize a window, the Maximize button is replaced
by the Restore button (represented by an up and a down arrow). Clicking on the
Restore button returns the window to its previous size.
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s spFrame - C:\Program, Files\StructurePoint\spFrame\Exam plesSUNTITLED. FRM E|@|Fz|

File Access Define Process Analyze Show  Opkions  Help

Figure 3-1 spFrame Window

Title Bar

Title bar displays the name of the application or document (spFrame in thiscase)
along with the name of the current data file you are using. If the data you are
working on have not been saved into a file, the word Untitled is displayed in the
Title bar.

Menu bar

Menu bar is located directly below the Title bar and lists the available menus. A
menu contains a list of commands and options you may execute using the
program. In spFrame there are eight main pull-down menus: File, Access, Define,
Process, Analyze, Show, Options, and Help.

Tool bar

Tool bar is located on the left side of the spFrame window and contains a
collection of icons (or buttons) that provide you with a shortcut to accessing the
various commands and options. Tool bar consists of three major sections. The top
section shows the global axis orientation of the structure, the middle section

3-2 Operating spFrame



_
s'frame

contains eight icons that represent the pull-down menus, and the bottom section
contains up to twelve icons that represent the commands or options available
under each menu item. Tool bar icons can only be accessed using the mouse.

Graphics area

Graphics area covers most of the spFrame window. This is where the graphical
model of the structure will be displayed.

spFrame Menu Descriptions

spFrame uses pull-down menus that access commands and options for modeling
the structure, manipulating the look of the program window, running the program,
and reviewing and printing the results. If you are using a mouse, you will be able
to access these commands and options by clicking on the icons located in the Tool
bar. This section gives you a summary of each command in all the pull-down

menus.
File Menu
File menu is used for opening, saving, and retrieving data files, Mew
printing results, and exiting the program. Open...
Save
New Save &g ...
Clears any input data and returns the program to the default IETEE:E
values so that a new data file may be started.
Print Results...

Open

Prink Screen...
Allows you to load an existing spFrame data file. Exit

Save
Saves the changes you have made to the current data file under that same filename.
The new data overwrites the old data, and you cannot retrieve the old data. Save
command will only be available if the file has been modified since the last file
save. If a data file is untitled, the SAVE AS dialog box will appear.

Save As

Allows you to name or rename a data file. Use Save As when you want to save
both the original data and any changes you’ve currently made to the data. The
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original data remains under the old filename. If a file of the same name exists, the
program will ask if you would like to overwrite the file.

Import

Imports an existing drawing created or edited using AutoCAD with a .DXF file
format into the file being edited.

Export

Saves the model geometry defined in the current data file to an AutoCAD file
(with a .DXF extension).

Revert

Used to discard any changes to the data and return to the version of data saved in
the original file. This option will only be available if the file has been modified
since the last file save and the file has been saved prior to editing.

Print Results
Allows you to send the results of a successful run to the printer.

Print Screen

Allows you to print the graphical image displayed in the Graphics area of the
spFrame window.

Exit
Ends the spFrame session and returns you to the Program Manager. If you have

made any changes to your data and have not saved them, spFrame will ask
whether you want to save or abandon any changes you’ve made before you exit.

Access Menu

fuka Input
Auto Input e
. . . . . Library. ..
This command is designed to make the input process easier. By A
selecting Auto Input, a logical sequence of dialog boxes will
automatically be displayed allowing you to enter data needed to Settings...
model your structure. Statistics. .
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Library

Creates new libraries or includes existing libraries in the current file for materials,
sections, member loads, and non-prismatic members.

Copy
Sends a copy of the graphic image displayed on your window to the Clipboard.
Settings
Allows you to change the settings for the angle of separation used while viewing
the structure in stereoscopic 3-D format.
Statistics
Provides information such as the structure type, number of joints, number of
members, amount of memory used, and the amount of memory available.
Define Menu
Define menu contains commands that define the —
databases of the physical properties of the structure and Units...
the applied loads. Defaults...
Makerials, ..
Type Sections. ..
Allows you to define the structure type (2-D or 3-D frame Honprismatic Members. .
or truss), and input labels for the project and the engineer. Loads...
Load Cases...
Units
Allows you to select a system of units to be used. Your choices are English or
Metric. For the system selected, specify the units to be used with the different
input and output parameters.
Defaults

Allows you to input the default values for the material and section properties.
These default values will be assigned to members with no defined material or
section properties.
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Materials

Allows you to define new materials, or edit existing ones, and input their
properties. A material entry consists of label, density, modulus of elasticity,
Poisson’s ratio, and thermal coefficient.

Sections

Allows you to define new sections, or edit existing ones, and input their properties.
A section entry consists of label and, depending on the section type, section
dimensions or properties.

Nonprismatic Members

Allows you to define new non-prismatic members, or edit existing ones, and input
their properties. A nonprismatic member entry consists of: label, the stiffness
factors at member ends, and the carry-over factor.

Loads

Allows you to define new loads to be applied as member loads, or edit existing
ones. A load entry consists of: label, orientation, direction, type, intensity, and
location.

Load Cases

Allows you to define the load cases under which the member loads, joint loads,
and joint known displacements, will be defined. Each load case should have a
unique label.

Process Menu

Process menu contains commands that enable you to create Jairts. ..
the model geometry, assign the physical properties to its Fixities...
members and joints, and apply some refinement to the | IncinsdSupports..
Spring Supports...
model.
Members.,..,
. Member Types...
Joints ”

. s . o g Pattial Releases. ..
Allows you to define new joints or edit existing ones by Shear Corrections

inputting their labels and coordinates. Joints can also be Rigid-end CFfsets. .
input by generating multiple copies of already defined joints Rigid Diaphragm. ..

while incrementing their coordinates. member Group...
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Fixities
Allows you to define supports by fixing the degrees of freedom of some already
defined joints.

Inclined Supports

Allows you to define inclined supports by inputting the angle of inclination of
already defined fixed joints (supports).

Spring Supports
Allows you to define elastic supports (springs) by inputting rotational and/or
translational stiffnesses at already defined joints.

Members
Allows you to define new members, or edit existing ones. A member is defined by
assigning to it a label, a start joint, and an end joint. You can also specify the
member to be considered as a tension-only member. Members can also be input by
generating multiple copies of already defined members while incrementing their
start and/or end joints.

Member Types

Allows you to assign material properties, section properties, a nonprismatic
member definition, and an orientation angle to the defined members.

Partial Releases

Allows you to define hinged or partially fixed member ends by assigning moment
release coefficients to already defined members.

Shear Corrections

Allows you to assign section shape factors to already defined members to account
for shear corrections in members such as shearwalls and deep beams.

Rigid-end Offsets
Allows you to account for the finite width of a supporting member by inputting the
halfwidth of the support that a member is framing into at either of its ends. If a
member is specified to have a rigid-end offset, the portion of this member within
the offset is considered to be infinitely stiff.
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Rigid Diaphragms
Allows you to specify the horizontal members (beams) to be connected to a rigid
diaphragm (slab) at any already input elevation (floor levels). Diaphragms are
assumed to be infinitely stiff in the out-of-plane direction and flexible in the in-
plane direction. Members attached to the same diaphragm will have the same
horizontal displacement.

Member Group

Allows you to define member groups by inputting a member group label and
selecting the members to be included in that group. The output results for each
defined group represent the maximum values of each member in that group.

Analyze Menu

Analyze menu contains commands that enable you to apply the defined loads to
the members, input joint loads, combine load cases, solve the problem, and view

the results.
Member Loads. ..

Joink Loads. ..
Member Loads Known Displacements. ..
Allows you to apply the loads defined using the Self Loads...
Define/Loads command to the defined members under Load Combinations. .

defined load cases.
Solve,.,

Lacal Process. ..

Joint Loads ,
Joink Results
Allows you to input joint loads by specifying the joint to Support Reartions
be loaded, the load case under which the load should be Mermber Results
included, and inputting the forces and/or moments acting Envelopes
at the joint.

Known Displacements

Allows you to input prescribed joint displacements by specifying the load case
under which this displacement should be included and inputting the translational
and/or rotational displacements occurring at the joint.

Self Loads

Allows you to select the members whose self weight should be included in the
predefined SELF load case.
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Load Combinations

Allows you to factor the defined load cases and combine them into load
combinations under which the structure will be analyzed.

Solve

Allows you to start the solution process. You can choose to optimize the model,
specify the order of solution (first order or second order), and whether to save the
matrices or not.

Joint Results

After a successful solution, this command allows you to view joint displacements,
joint rotations, member end forces, and member end moments under any specified
load combination.

Support Reactions

After a successful solution, this command allows you to view the fixed joints
(supports) reactions under any specified load combination.

Member Results

After a successful solution, this command allows you to view graphically and in
text format, the local results of any member under any load combination. Local
results may include: in-plane and out-of plane moment, shear, deflection, as well
as torsion and axial force. You can also view a member summary. All viewed
graphs and results may be printed.

Envelopes

After a successful solution, this command allows you to view graphically and in
text format, the local results envelopes (maximum and minimum values for all
load combinations) of any member. Envelope results may include: in-plane and
out-of plane moment and shear, as well as torsion and axial force. All viewed
graphs and results may be printed.

Group Results

After a successful solution, this command allows you to view graphically and in
tabular format, the local results envelopes (maximum and minimum values for all
load combinations for all the members in a group) of any member group. Group
results may include: in-plane and out-of plane moment and shear, as well as
torsion and axial force. All viewed graphs and results may be printed.
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Show Menu
Show menu options and commands enable you to control and
manipulate the graphical display of the structure as well as Zoom
. . Raokate
graphically display loads and global results. Translats
Skereo
Zoom Resel
Allows you to magnify or reduce the graphical image Freeze/Thaw
displayed in the Graphics area. Select
Hide/Show
Rotate Preferences. ..

Lo . . Load Di
Allows you to rotate the graphical image displayed in the R?:sult Egar;:;s

Graphics area about the X-axis or the Y-axis. By combining Member Info
the rotation about the two axes, you will be able to view the;
structure from any angle.

Translate

Allows you to translate or move the graphical image displayed in the Graphics
area.

Stereo
An option that toggles the Stereoscopic viewing mode On or Off.

Reset

An option that resets the graphical image to its original position, scale, and
orientation.

Freeze/Thaw
An option that freezes or regenerates the display of the graphical image.

Select
Allows you to select (tag) or deselect a portion of the structure to be made visible.

Hide/Show
An option that allows you to show or hide tagged members and joints.
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Preferences

Allows you to specify what is to be displayed in the Graphics area. You may select
from: joint numbers, member numbers, fixities, and member orientation.

Load Diagrams

Allows you to view the input loads (point and distributed) superimposed on the
model graphical image. You can also specify the magnification factor of the
displayed loads.

Result Diagrams

After a successful solution, this command allows you to view the global results
(deflected shape, moments, and shear) superimposed over the model graphical
image. You can also specify the magnification factor of the displayed results.

Member Info

Displays a member information window over the spFrame window that allows you
to get important information about the defined members.

Options Menu

Options menu allows you to change the startup options of the spFrame program to
suit your needs. These changes are saved in the Windows registry file and they
become the default settings when spFrame is executed.

Save Settings
Calar,..

Save Settings
Allows you to save the defaults and settings of the current file
into the Windows registry file to be used in future input

sessions.

futosave, .,

Color
Allows you to modify colors of the graphical image.

Autosave

An option that, if selected, will cause your data to be saved periodically without
selecting the Save command. You can also specify the Autosave time interval
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Help Menu

Help menu includes commands that enable you to obtain on-line help for the
spFrame program. The help screens in the programs are closely related with
Chapters 3 and 4 of this manual.

fanual
Manual
. . about spFrame. .,
Opens spFrame Manual in the default PDF viewer. Check for Updates. ..
About spFrame

This command displays a message box that gives you copyright information, the
version number of the spFrame program, your firm name, city, and state.

Check for Updates

Checks if a newer version of the program is available. Internet connection is
required.

Create New File

When spFrame is first loaded, it is ready to obtain input for a new file. The data will
not have a filename associated with it, therefore, Untitled appears in the Title bar.

From the File menu, select New. This clears the screen and returns to the default
settings of the program. If existing data have been changed prior to executing the New
command, spFrame asks if you want to save the data. At any time after starting a new
file, use the Save As command to give the file a name.

Open File

spFrame data files are stored as binary or text (ASCII) files.
e  From the File menu, select Open. The dialog box of Figure 3-2 appears.

e From the LIST FILES OF TYPE drop-down list, select the type of file to be
opened. spFrame files are saved in binary format with an FRM extension, while
spFrame text files are saved in ASCII format with a TXT extension. All files with
the selected extension contained in the current drive and directory are displayed in
the FILE NAME list box.

e To open a file that exists in another drive or directory, select the drive or directory
from the DRIVES drop-down list or the DIRECTORIES list box, respectively.
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spFrame Open File

Look ir: |L'f) Examples j L &5 EF~
5. ﬂDemol.Frm
k! ﬂDemoZFrm

My Recent ﬂTutoriaI.Frm
Documents

G
Desklop
Iy Documents
bedy Computer
rdy Nebwark, File name: | j Open |

Flaces
Files of type: | spFrame File: * frm ﬂ Cancel

Figure 3-2 Open dialog box

o From the FILE NAME list box, select the file to be opened, or simple type its
name in the text box.

e  Choose the OK button

Saving

In spFrame you can save the data in the spFrame format with the same filename or
with a new filename. You can also save the data in a different format.

To save your data with the same filename

If you are editing a data file that has previously been saved under a filename,
select the Save command from the File menu to save the changes under that same
filename. Selecting the Save command before giving the file a name causes the
SAVE AS dialog box to appear.

To give your data a different filename
e From the File menu, select Save As. The dialog box of Figure 3-3 appears.
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Save as type: | spFrame File: * frm ﬂ Cancel

Figure 3-3 Save As dialog box

e From the SAVE FILE AS TYPE drop-down list, select spFRAME FILES. All
files with an FRM extension contained in the current drive and directory are
displayed in the FILE NAME list box.

e To save the file to a drive or directory other than the default, select a different
drive from the DRIVES drop-down list or a different directory from the
DIRECTORIES list box.

e In the FILE NAME text box, type a new filename. You do not have to specify
a file extension, .FRM will be appended to the specified filename.

e Choose the OK button.

To save data in a different format

spFRAME allows you to save you data in a format other than its own. ASCII (or
text) is the only other format that has been implemented. The advantage of saving
data in text format is that you will be able to edit or view the input data file using

any text editor or word processor.

If you edit a spFrame text file using an editor or a word processor, it is your
responsibility to maintain the data structure and format. Make sure that you save
the file as a pure ASCII file (or nondocument format) otherwise, spFrame will not
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be able to open it again. We advise that you save a copy of the file in binary
(FRM) format before you save it in text (TXT) format. This way you will have a
backup of your work if something goes wrong in the TXT data file.

Note: Only input data information is included in files saved in text format. No
output data or graphics information are saved.

¢ From the File menu, select Save As. The dialog box of Figure 3-3 appears.

e From the SAVE FILE AS TYPE drop-down list, select spFRAME ASCII. All
files with a TXT extension contained in the current drive and directory and are
displayed in the FILE NAME list box.

e To save the file to a drive or directory other than the default, select a different
drive from the DRIVES drop-down list or a different directory from the
DIRECTORIES list box.

e Inthe FILE NAME text box, type a new filename.
e Choose the OK button.

Import File

If you create the model geometry using AutoCAD (Release 9 or later), you will be
able to import those files into spFrame using the File/Import command. Imported
files must be saved in the DXF format. The drawing should be generated in
AutoCAD in the 3-D mode using 3-D lines, with the DXFOUT option selected.
Also note that the Z and Y axes are switched in AutoCAD.

e From the File menu, select Import. The dialog box of
e Figure 3-4 appears.

e From the LIST OF FILES OF TYPE drop down list, select DXF FILES. All
files with a DXF extension contained in the current drive and directory are
displayed in the FILE NAME list box.

e To open a file that exists in another drive or directory, select the drive or
directory from the DRIVES drop-down list or the DIRECTORIES list box,
respectively.

e From the FILE NAME list box, select the file to be opened, or type its name
in the text box.

e Choose the OK button.
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Figure 3-4 Import dialog box

Export File

The model geometry created in spFrame can be exported to AutoCAD (Release 9
or later) using the File/Export command. You may have to scale or zoom the
drawing in AutoCAD to view it at a suitable scale.

From the File menu, select Export. The dialog box of Figure 3-5 appears.

From the SAVE FILE AS TYPE drop-down list, select DXF FILE. All files
with a DXF extension contained in the current drive and directory are
displayed in the FILE NAME list box.

To save the file to a drive or directory other than the default, select a different
drive from the DRIVES drop-down list or a different directory from the
DIRECTORIES list box.

In the FILE NAME text box, type a new filename.
Choose the OK button.
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Figure 3-5 Export dialog box

Print Results

After performing a successful run, you may view or print individual member and
group results in text or graphical format using the Joint Results, Support
Reactions, Member Results, Envelopes, and Group Results commands from the
Analyze menu. You may also superimpose results diagrams on the model image
using the Results Diagrams command from the Show menu. To print
comprehensive text results and input echo, use the File/Print Results command.
Your selection of printout can be applied to all or selected members, joints, load
combinations, and member groups.

e From the File menu, select Print Results. The dialog box of Figure 3-6
appears.

e To print an input echo, select the check-box options in the INPUT ECHO
options group. You can select to print DEFINITIONS (all data input through
the Define menu commands), GEOMETRY (joints and members data and
their assignments and definitions), and LOADS (applied member and joint
loads and load combinations).A selected option contains an X in its check
box.
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Figure 3-6 Print Results dialog box

To print the messages generated during the solution process, select the
SOLVER MESSAGES check-box option.

In the RESULTS options group, select the output options to be printed. A
selected option contains an X in its check box. You can print the applicable
options from the following: joint displacements, joint rotations, support
reactions, member end forces, member end moments, diaphragm
displacements, member summary, segmental values, envelope results, and
group results.

In the SELECTION options group, specify whether the results printing applies to
all or selected joints, members, load combinations, or member groups.

To print results for all joints

. Select the check box next to the JOINTS button.

To print results for selected joints only

. Clear the check box next to the JOINTS button.

. Choose the joints button. The dialog box of Figure 3-7 appears.
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Figure 3-7 Joint Select dialog box
From the JOINT LISt list box, select the joint whose results you want to print.

Choose the ADD button. The selected joints are added to the SELECTED
LIST list box on the right.

Repeat the two steps above until all the joints whose results you want to be
printed are in the SELECTED LIST list box.

To remove a joint that has already been added to the list box, select that joint
from the list box and choose the REMOVE button.

Choose the OK button.

The selection procedure described for joints above applies to members, load
combinations, and member groups.

Choose the PRINT button.

A message box appears informing you that the output is being sent to the
active printer. Choose the CANCEL button to terminate the print job.

Print Screen

You may obtain a printed image of whatever is displayed in the Graphics area of

the

spFrame window by using the File/Print Screen command. The graphical

printout is a copy of the image displayed in the Graphics area of the window with
whatever settings are selected such as joint numbers, member numbers, fixities,
orientation, superimposed diagrams, etc.
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From the File menu, select Print Screen.

A message box appears informing you that the image is being sent to the
active printer. Choose the CANCEL button to terminate the print job.

Auto Input

spFrame has an automatic input feature that walks you through the input process in
a logical order. Selecting the Access/Auto Input command opens the necessary
dialog boxes to complete the input of a problem.

From the Access menu, select Auto Input.
The TYPE dialog box is the first to appear in an input session.
Complete the input fields in this box and choose the OK button.

Consequently, other dialog boxes appear in the order they are displayed in the
Define, Process, and Analyze menus. Complete the input needed in each
dialog box and choose the OK button.

To abort auto input, choose the CANCEL button in any active dialog box.

Working with Libraries

Defined material properties, sections, non-prismatic member entries, and loads can
be saved in library files to be accessed by other files. Saving entries into libraries
and retrieving entries from libraries can be done using the Access/Library
command.

From the Access menu, choose Library. The dialog box of Figure 3-8
appears.

You can create a new library, open an existing library, read library definitions
into your current file, save definitions from your file into a library, or delete
definitions from a library. These procedures are explained below. Note that
you can perform more than one procedure in one session. For example, you
can read definitions from your file to a library, read other definitions from the
same library to your file, and delete some definitions from the library without
having to close the dialog box after every operation.

Choose DONE to close the dialog box.
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Figure 3-8 Library dialog box

To Create a New Library File

From the TYPES drop down list, select a library type. You may choose from
materials, sections, nonprismatic, and loads.

In the FILE NAME text box, enter a filename (.FTM, .FTS, .FTN, or .FTL
extension will be appended to it).

In the DESCRIPTION text box, enter a brief library descriptive label.

To save the library file to a drive or directory other than the default, select a
different drive or directory from the PATH list box.

Choose the SAVE button.

To Open a Library File

From the TYPES drop down list, select a library type. You can choose from
materials, sections, nonprismatic, and loads. The library files of the type
selected are displayed in the FILES list box and the definitions of the selected
type that are contained in the file are displayed in the INCLUDED ITEMS list
box.

From the FILES list box, select the library file to be opened, or type its name
in the FILE NAME text box. To open a library file that exists in another drive
or directory, select the drive or directory from the PATH list box.
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e Choose the OPEN button. This opens the selected library file and displays its
definitions in the LIBRARY ITEMS list box.

To Save Items from an Open Data File to a Library
e Open a library file.

e From the INCLUDED ITEMS list box, select the definitions to be saved.

e Choose the "<-" button. The selected definitions are added to the LIBRARY
ITEMS list box.

e Choose the SAVE button.

To Read Items from a Library to an Open Data File
e Open a library file.

e From the LIBRARY ITEMS list box, select the definition you want.

e Choose the "->" button. The selected definitions are added to the INCLUDED
ITEMS list box.

To Delete a Library Item
e Open a library file.

e From the LIBRARY ITEMS lit box, select the definitions to be deleted.

e Choose the DEL button. The selected definitions are removed from the
LIBRARY ITEMS list box.

e  Choose the SAVE button.

Copy Graphics to the Clipboard

In spFrame, you can copy a portion of the graphic image displayed in the Graphics
area to the Window’s clipboard. This image can then be pasted into any other
Windows application using its Paste command (usually located in the application’s
Edit menu).

e From the Access menu, select Copy.

e Within the Graphics area, using the left-mouse button, marquee select the
portion of the image you want to copy.

3-22 Operating spFrame



_
s'frame

You may view the copied information by opening the Clipboard Viewer,
located in the Main program group of the Windows Program Manager.

Define Settings

From the Access menu, select Settings. The dialog box of Figure 3-9 appears.

Enter the distance from viewer to monitor screen and half the distance

between viewer’s eyes (in pixels) in the corresponding text boxes. Default
values are 3000 and 50, respectively.

Settings E|

Diztance from wiewer ko screen [3000 pl
Half distanice between eves 50 ol

* Red Blue " Blug_Red

[F data import accuracy £.am

QK. | Cancel |

Figure 3-9 Settings dialog box

Choose the far and near line colors whether red and blue, respectively, or blue
and red, respectively.

Enter the DXF data import accuracy in the corresponding text box. This value
is the range within which two joints will be considered as one when
encountered in a DXF file. Units are length units.

Choose the OK button.

Define Structure Type

From the Define menu, select Type. The dialog box of Figure 3-10 appears.

From the STRUCTURE TYPE options group, select a structure type: 2-D
frame, 3-D frame, 2-D truss, or 3-D truss. The availability of other commands
and options depends on the type of structure selected.

Enter the project and engineer labels in the corresponding text boxes. These
labels help organize and identify data files.
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Figure 3-10 Type dialog box
Choose the OK button.

Define Units

From the Define menu, select Units. The dialog box of Figure 3-11 appears.
Select a system of units to be used, ENGLISH or METRIC.

To change the units of an input or output parameter, open the list box
associated with that parameter and select the appropriate units from the drop-
down list.

Choose the OK button.

Define Defaults

Every member must have a defined material, section properties, and an orientation
angle. However, if for some reason a member was not assigned any properties,
spFrame assigns default values to that member. You can set or change these
defaults to suit the most common members in the structure.

From the Define menu, select Defaults. The dialog box of Figure 3-12
appears. Some text boxes may not be available, depending on the structure
type selected. In the corresponding text boxes, enter the values of modulus of
elasticity (E), material density (d), member cross-section area (A), section
moment of inertia about the local z-axis (Iz), section moment of inertia about
the local y-axis (ly), section polar moment of inertia (J), material Poisson’s
ratio (v), material thermal coefficient (a), and member orientation angle (b).
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e Choose the OK button.
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Figure 3-11 Units dialog box

The values entered here are assigned to a DEFAULT material, a DEFAULT
section, and a DEFAULT orientation angle. They may be saved in the Windows
Registry file using the Options/Save Settings command and will be read in

future input sessions

Defaults
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Figure 3-12 Defaults dialog box
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Define Materials

Material properties are first defined using the Define/Materials command and then
assigned to the different members using the Process/Member Types command.

e From the Define menu, select Materials. The dialog box of Figure 3-13
appears.

e Enter a material label in the LABEL text box.

e Enter the material density (d), modulus of elasticity (E), Poisson’s ratio (v),
and thermal coefficient (a), in the corresponding text boxes.

e Choose the ADD button or press ENTER. The data entered are added to the
list box at the bottom.

e Repeat the three steps above for each material entry you have, making sure
that no duplicate labels are entered.

e To edit an entry that has been added to the list box, select that entry from the
list box, modify its values in the text boxes, and choose the MODIFY button.

Materials E|
Label | Add
D enzity [d) IbfE"3
Drelete
tl odulus of Elasticiy (E) kipadin“2 Q
Paizzon's B atio [v] 1 odify
Thermal Coefhcient (a] 1/°C
| Label d E ¥ a
0k | Cancel |

Figure 3-13 Materials dialog box

e To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.
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e Choose the OK button.

Define Sections

Cross-section properties of all members are defined using the Define/Sections
command and then assigned to the different members using the Process/Member
Types command.

e From the Define menu, select Sections. The dialog box of Figure 3-14

appears.
Sections [z|
Geomty Type Uzer Defined
Label ,— Crack Coefficient
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| Label Tupe Par aml Paramnz Param3 Paramd
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Figure 3-14 Sections dialog box

e Open the TYPE list box and select a section type from the drop-down list.
Available sections are: user defined, rectangular, circular, T-section, and L-
section. The remaining text boxes change depending on the section type
selected.

e Enter a section label in the LABEL text box.

e For a USER DEFINED section, enter the area, moment of inertia about the
local z-axis (Iz), moment of inertia about the local y-axis (Iy) and the polar
moment of inertia of the section (J), in the corresponding text boxes.
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For a RECTANGULAR section, enter the width (along the local z-axis) and
depth (along the local y-axis) of the section in the corresponding text boxes.

For a CIRCULAR section, enter the diameter of the section in the
corresponding text box.

For an L-SECTION section, enter the flange width, flange thickness, web
width, and web thickness in the corresponding text boxes.

For a T-SECTION section, enter the flange width, flange thickness, web
width, and web thickness in the corresponding text boxes.

For any type section you select, input the cracked section coefficients in the
CRACK COEFFICIENT group text boxes. You can input coefficients that
will be multiplied by the area, moment of inertia Iz, moment of inertia Iy, and
polar moment of inertia, J. The values entered must be between 0 and 1.

Choose the ADD button or press ENTER. The data entered are added to the
list box at the bottom. Note that the cracked section coefficients will not be
shown in the list box, however, their values are saved by the program.

Repeat the steps above for each section entry you have, making sure that no
duplicate labels are entered.

To edit an entry that has been added to the list box, select that entry from the
list box, modify its values in the text boxes, and choose the MODIFY button.

To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.

Choose the OK button.

Define Nonprismatic Members

Nonprismatic members are first defined using the Define/Nonprismatic Members
command and then assigned to the different members using the Process/Member
Types command. Non-prismatic members can be defined for frame structures
only.

From the Define menu, select Nonprismatic Members. The dialog box of
Figure 3-15 appears.

Enter a non-prismatic member label in the LABEL text box.
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e Enter the in-plane stiffness factors at the start joint (J1) and the end joint (J2),
Kii and Kjj respectively, and the carry-over factor, Kij, in the corresponding
text boxes under IN-PLANE ABOUT Z.

o Enter the out-of-plane stiffness factors at the start joint (J1) and the end joint
(J2), Kii and Kjj respectively, and the carry-over factor, Kij, in the
corresponding text boxes under OUT-OF-PLANE ABOUT Y.
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Figure 3-15 Nonprismatic Members dialog box

e Choose the ADD button or press ENTER. The data entered are added to the
list box at the bottom.

e Repeat the four steps above for each non-prismatic member entry you have,
making sure that no duplicate labels are entered.

e To edit an entry that has been added to the list box, select that entry from the
list box, modify its values in the text boxes, and choose the MODIFY button.

e To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.

e Choose the OK button.
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Define Loads

Loads can be applied to joints and members or input as joint known
displacements. The loads defined using the Define/Loads command can be applied
to members only. They can be assigned to the different members using the
Analyze/Member Loads command. Joint loads are input using the Analyze/Joint
Loads command and joint known displacements are input using the
Analyze/Known Displacements command.

e From the Define menu, select Loads. The dialog box of Figure 3-16 appears

Lloads &|
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Figure 3-16 Loads dialog box
e Enter a load label in the LABEL text box.

e From the TYPE options group, choose a load type. Loads can be point
(concentrated), uniform, left triangle, right triangle, moment (concentrated), or

temperature. The remaining text boxes change depending on the load type
selected.

e From the ORIENTATION options group, choose a load orientation. Load
orientation can be local, global, or projection.
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e From the DIRECTION options group, choose a load direction. The direction
chosen is related to the orientation and can be X, Y, or Z.

e For a POINT load, enter the load intensity and the ratio of load location from
member start joint (J1) to the member length, in the corresponding text boxes.

e For a UNIFORM load, enter the load intensity, the ratio of load start location
from the member start joint (J1) to the member length, and the ratio of load
length to member length, in the corresponding text boxes.

e For a RIGHT TRIANGLE load, enter the load intensity at the left, the ratio of
load start location from the member start joint (J1) to the member length, and
the ratio of load length to member length, in the corresponding text boxes.

e For a LEFT TRIANGLE load, enter the load intensity at the right, the ratio of
load start location from the member start joint (J1) to the member length, and
the ratio of load length to member length, in the corresponding text boxes.

e For a MOMENT load, enter the load intensity and the ratio of load location
from the member start joint (J1) to the member length, in the corresponding
text boxes.

e For a TEMPERATURE load, enter the distance between the two surfaces
subject to temperature change in the MEMBER THICKNESS text box and
the temperature change at the top and bottom of the member, in the
corresponding text boxes.

e Choose the ADD button or press ENTER. The data entered are added to the
list box at the bottom.

e Repeat the steps above for each load entry you have, making sure that no
duplicate labels are entered.

e To edit an entry that has been added to the list box, select that entry from the
list box, modify its values in the text boxes, and choose the MODIFY button.

e To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.

e  Choose the OK button.

Define Load Cases

Every applied load, whether a member load, joint load, or known displacement,
must belong to a load case. Load cases are defined using the Define/Load Cases
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command. Loads are assigned to members and joints under the defined load cases,
and the load cases are then factored and combined.

e From the Define menu, select Load Cases. The dialog box of Figure 3-17
appears. Note that the SELF load case is already added to the list box.

o Inthe LABEL text box, enter a load case label.
Load Cases E|

Label

Delete
todify

Ok | LCancel |

Figure 3-17 Load Cases dialog box

e Choose the ADD button or press ENTER. The data entered are added to the
list box at the right.

e Repeat the two steps above for each load case entry you have, making sure
that no duplicate labels are entered.

e To edit an entry that has been added to the list box, select that entry from the
list box, modify its label in the text box, and choose the MODIFY button.

e To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.

e Choose the OK button.

Define Joints

The first step in defining the structure geometry is inputting the joints. Joint
coordinates are defined using the Process/Joints command.

e From the Process menu, select Joints. The dialog box of Figure 3-18
appears. Some text boxes may not be available, depending on the structure
type selected.
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Figure 3-18 Joints dialog box
In the LABEL text box, enter a joint label.

Enter the joint X, Y, and Z coordinates in the corresponding text boxes. Joint
coordinates are referenced in the global coordinate system.

Select or clear the SHOW TAG check box. If this option is clear, the joint will
be shown or hidden when you toggle the Hide/Show command ON or OFF,
respectively. If this option is selected (i.e., the joint is tagged), the joint will
always be shown regardless of the Hide/Show status.

Choose the ADD button or press ENTER. The data entered are added to the
list box at the bottom.

Repeat the four steps above for each joint entry you have, making sure that no
duplicate labels are entered.

To edit an entry that has been added to the list box, select that entry from the
list box, modify its values in the text boxes, and choose the MODIFY button.

To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.

Choose the OK button.
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Generating Joints

Joints can also be generated by duplicating an already defined joint (or a group of
joints) a number of times, while incrementing its (or their) coordinates.

e In the JOINTS dialog box, choose the GENERATE button (this command
button will be dimmed if no joints are input). The dialog box of Figure 3-19
appears. Some text boxes may not be available, depending on the structure
type selected.

Joint Generation E|
F rarm J aint TaJairk Quantity
n 1 1
[l = Drelta Delta £
[10 [10 [10
ak | Cancel |

Figure 3-19 Joint Generation dialog box
e Inthe FROM JOINT text box, enter the label of the first joint to be copied.

e In the TO JOINT text box, enter the label of the last joint to be copied. If the
last joint label is the same as the first joint label, only that joint will be
affected by the copying process.

e Inthe QUANTITY text box, enter the number of copies to be generated.

e Inthe DELTA X, DELTA Y, and DELTA Z text boxes, enter the increment to
be added to the X, Y, and Z coordinates, respectively.

e Choose the OK button. The generated joints are added to the list box of the
JOINTS dialog box.

Define Fixities

All defined joints are assumed to be free to move or rotate in the direction related
to their degrees of freedom. Fixed joints (supports) are defined using the
Process/Fixities command.

e . From the Process menu, select Fixities. The dialog box of
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e Figure 3-20 appears. Some options may not be available depending on the
structure type selected.
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Figure 3-20 Fixities dialog box

e From the JOINT LIST list box, select the joint whose fixities you want to
specify.

e In the FIXITIES options group, select the joint displacement or rotation to be
fixed.

An X in a check box denotes that the displacement or rotation associated with that
box is fixed. A clear box denotes that the displacement or rotation associated with
that box is free.

e Choose the ADD button or press ENTER. The data entered are added to the
list box at the bottom.

e Repeat the three steps above for each fixed joint entry you have.

e To edit an entry that has been added to the list box, select that entry from the
list box, modify its values, and choose the MODIFY button.

e To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.
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e Choose the OK button.

Define Inclined Supports

All defined supports (fixed joints) are assumed to be horizontal or vertical (parallel
to one of the global axes). There are cases however, when a support is inclined.
Such supports are defined using the Process/Inclined Supports command.

e From the Process menu, select Inclined Supports. The dialog box of

e Figure 3-21 appears. Some options may not be available, depending on the
structure type selected.

o From the FIXED JOINTS list box, select the fixed joint to be specified as an
inclined support.

o Enter the inclination angle measured clockwise between the global coordinate
axis and the rotated axis, in degrees. For two-dimensional structures, enter the
X-axis rotation in the ANGLEX text box. For three-dimensional structures,
enter the X-axis and the Z-axis rotations in the ANGLE X and ANGLE Z text
boxes, respectively.
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Figure 3-21 Inclined Supports dialog box

e Choose the ADD button. The data entered are added to the list box at the
bottom.

e Repeat the three steps above for each inclined support entry you have.
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e To edit an entry that has been added to the list box, select that entry from the
list box, modify its values, and choose the MODIFY button.

e To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.

e Choose the OK button.

Define Spring Supports

You can define elastic supports (springs) using the Process/Springs Supports
command. You can specify translational (linear) springs for truss structures, and
both translational and rotational springs for frame structures.

e From the Process menu, select Spring Supports. The dialog box of Figure 3-22
appears. Some text boxes may not be available, depending on the structure
type selected.

e From the JOINT LIST list box, select the joint that you want as a spring
support.

e For frame structures, enter the translational and rotational spring constants for
the active degrees of freedom (Kx, Ky, Kz, KRx, KRy, KRz) in the
corresponding text boxes.

Spring Supports &|
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Figure 3-22 Spring Supports dialog box
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e For truss structures, enter the translational spring constants for the active
degrees of freedom (Kx, Ky, Kz) in the corresponding text boxes.

e Choose the ADD button. The data entered are added to the list box at the
bottom.

e Repeat the steps above for each spring support entry you have.

e To edit an entry that has been added to the list box, select that entry from the
list box, modify its values, and choose the MODIFY button.

e To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.

e  Choose the OK button.

Define Members

After defining the joints, you will be able to define the members using the Process/
Members command.

e From the Process menu, select Members. The dialog box of Figure 3-23

appears.
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Figure 3-23 Members dialog box
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e Inthe LABEL text box, enter a member label.

o Enter the start joint of the member by either typing its label in the START J1
text box, or by selecting it from the START J1 list box.

e Enter the end joint of the member by either typing its label in the END J2 text
box, or by selecting it from the END J2 list box.

e [If the member is to be considered a tension-only member, select the
TENSION ELEMENT check-box option.

e Select or clear the SHOW TAG option. If the option is clear, the member will
be shown or hidden when you toggle the Hide/Show command ON or OFF,
respectively. If the option is selected (i.e., the member is tagged), the member
will always be shown regardless of the Hide/Show status.

e Choose the ADD button or press ENTER. The data entered are added to the
list box at the bottom.

e Repeat the steps above for each member entry you have, making sure that no
duplicate labels are entered.

e To edit an entry that has already been added to the list box, select that entry
from the list box, modify its values in the text boxes, and choose the
MODIFY button.

e To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.

e Choose OK when done.

Generating Members

Members can be generated by duplicating an already defined member or a group
of members, a number of times, while incrementing its or their start and end joints.

e In the MEMBERS dialog box, choose the GENERATE button (this command
button will be dimmed if no members are input). The dialog box of Figure
3-24 appears.

e In the FROM MEMBER text box, enter the label of the first member to be
copied.

e In the TO MEMBER text box, enter the label of the last member to be copied.
If the last member label is the same as the first member label, only that
member will be affected by the copying process.
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Figure 3-24 Member Generation dialog box

e Enter the increment to be added to the start joint and end joint of each
specified member, in the DELTA J1 and DELTA J2 text boxes, respectively.

o Inthe QUANTITY text box, enter the number of copies to be generated.

e Choose the OK button. The generated members are added to the list box of the
MEMBERS dialog box.

Assign Member Types

Material, section, non-prismatic member, and orientation angle member
assignments are globally defined using the values entered in the
DEFINE/DEFAULTS dialog box. Members that do not have DEFAULT material,
DEFAULT section, DEFAULT nonprismatic member, and DEFAULT orientation
angle assignments can be assigned their properties using the Process/Member
Types command.

e From the Process menu, select Member Types. The dialog box of Figure 3-25
appears. Some options may not be available, depending on the structure type
selected.

e From each of the MATERIAL TYPE, SECTION TYPE, and
NONPRISMATIC MEMBER dropdown list boxes, select a material type,
section type, and nonprismatic member to be assigned.

e In the ORIENTATION ANGLE text box, enter the member orientation angle
(in degrees) if other than zero.
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e From the MEMBER LIST list box, select the member to assign the selected
properties for.

e Choose the ADD button. The selected member is added to the list box at the
bottom.

e Repeat the four steps above for each member type entry you have.

e To edit an entry that has been added to the list box, select that entry from the
list box, modify its values, and choose the MODIFY button.

Member Types &|
Member List

taterial Type DEFALULT ~

2 Add
Section Type DEFAULT - i

Delet
Maomprismatic Members  |DEFAULT v g ﬂ
Orientation Angle 0 ! M adify
| Member b sterial Section Monorismatic Beta
oK | Cancel |

Figure 3-25 Member Types dialog box

e To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.

e Choose the OK button.

Define Partial Releases

All frame members are assumed to have full fixity at their ends. To define hinged
or partially fixed member ends, use the Process/Partial Releases command. This
command is available for frame structures only.
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From the Process menu, select Partial Releases. The dialog box of Figure 3-26
appears. Some options may not be available depending on the structure type
selected.

From the MEMBER LIST list box, select the member to specify partial

releases at its ends.

Partial Releases

£

Mesmnber List
In-plane Out-of-plane
Add

2 About 2 About Y 4

3

4 W

: i o i} Delete
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7 w Vi . ! Madify
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QK. Cancel

Figure 3-26 Partial Releases dialog box

In the corresponding text boxes, enter the partial release factors at the member
start and end joints, Vi and V] respectively, about the local z-axis and, for 3-D
frame structures only, about the local y-axis. The values input must be
between 0 and 100, where O represents a fixed end, 100 represents a hinged
end, and any value in between represents the amount of moment to be
released.

Choose the ADD button. The data entered are added to the list box at the
bottom.

Repeat the three steps above for each partial release entry you have.

To edit an entry that has been added to the list box, select that entry from the
list box, modify its values, and choose the MODIFY button.

To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.
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e Choose the OK button.

Define Shear Corrections

By default, shear deformations are not included in computing a member
deformation. To include shear deformations for a member, use the Process/Shear
Corrections command. This command is available for frame members only.

e From the Process menu, select Shear Corrections. The dialog box of Figure
3-27 appears.

Shear Carrections E|

tember List Shape Factor
2 —

3
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: 3 oo |
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Ok | Cancel |

Figure 3-27 Shear Corrections dialog box

e From the MEMBER LIST list box, select the member to input a shape factor
for.

e In the SHAPE FACTOR text box, enter the shape factor. The value entered
must be between 0.1 and 10.

e Choose the ADD button. The data entered are added to the list box at the
bottom.

e Repeat the three steps above for each shear correction entry you have.

e To edit an entry that has been added to the list box, select that entry from the
list box, modify its value, and choose the MODIFY button.
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To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.

Choose the OK button.

Define Rigid-end Offsets

By default, the member length used in stiffness computations is the start joint-to-
end joint length (center-to-center length). To account for the finite-support width
and force the program to use the clear member length, use the Process/Rigid-end
Offsets command to assign a half-support width at a member end. The member is
assumed to be rigid within that width. This command is available for frame
structures only.

From the Process menu, select Rigid-end Offsets. The dialog box of Figure
3-28 appears.

From the MEMBER LIST list box, select the member to input rigid-end
offsets for.

Enter the support half width at the member start joint and end joint, Di and Dj,
respectively, in the corresponding text boxes.

Choose the ADD button. The data entered are added to the list box at the
bottom.

Repeat the three steps above for each rigid-end offset entry you have.

To edit an entry that has been added to the list box, select that entry from the
list box, modify its values, and choose the MODIFY button.

To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.

Choose the OK button.
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Figure 3-28 Rigid-end Offsets dialog box

Define Rigid Diaphragms

Use the Process/Rigid Diaphragms command to assign a rigid diaphragm (slab) to
all or selected horizontal members (beams) sharing the same elevation (Y-
coordinate). The rigid diaphragm is assumed to be infinitely stiff in its own plane
(XZ plane). This command is available for frame structures only.

e From the Process menu, select Rigid Diaphragms. The dialog box of Figure
3-29 appears. spFrame automatically sorts the already defined members and
groups all horizontal members that have the same Y-coordinate into defined
elevations. These elevations are shown in the ELEVATION drop-down list.

e From the ELEVATION drop-down list, select the elevation (level) at which
you want to specify a rigid diaphragm (slab). The horizontal members
belonging to that level are shown in the MEMBER LIST list box below it.

e To attach a horizontal member to a rigid diaphragm at the selected elevation,
select that member from the MEMBER LIST list box, and choose the ADD
button. The member is added to the SELECTED MEMBERS list box.

e To remove a horizontal member that has already been attached to a diaphragm
from that diaphragm, select the member from the MEMBER LIST list box,
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and choose the DELETE button. The member is removed from the

SELECTED MEMBERS list box.

Rigid Diaphragm
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Figure 3-29 Rigid Diaphragm dialog box

e To attach all the horizontal members at the selected elevation to a rigid
diaphragm, choose the INCLUDE ALL button. The members appear in the

SELECTED MEMBERS list box.

e To remove all horizontal members that have already been attached to a
diaphragm from that diaphragm, choose the REMOVE ALL button. The
members are removed from the SELECTED MEMBERS list box.

e Choose the OK button.

Define Member Groups

The analysis results under the different load combinations are output, along with
the results envelopes, for each defined member. Using the Process/Member Group
command, you can group several members together and get the maximum and
minimum results of all these members under all loading combinations. Typical
member groups can be columns of the same tributary area at the same level or
beams of equal spans and loading. Envelope results provide you with a summary
of member results to be used in designing the members of the same group.

e From the Process menu, select Member Group. The dialog box of

e Figure 3-30 appears.
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Figure 3-30 Member Group dialog box
e Inthe LABEL text box, enter a group label.

e Select or clear the CONFIRM LENGTH check box. If this option is selected,
the program checks all selected members to make sure that they have the same
length. If you clear this option, be very careful in selecting the grouped
members. If you select members of different length to be in one group, the
group results can be misleading since the output results will not be compared
at the same location along a member length.

e From the MEMBER LIST list box, select the member that you want to add to
the group.

e Choose the INCLUDE button. The member is added to the SELECTED
MEMBERS list box. Note that if you select members with different lengths
and the CONFIRM LENGTH option is ON, only the members with the same
length as the first selected member are added.

e Repeat the steps above until all members that you want to group are in the
SELECTED MEMBERS list box. If you added a member to the SELECTED
MEMBERS list box by mistake, delete that member by selecting it in the list
box and choose the REMOVE button.
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e Choose the ADD button. The group just defined is added to the list box at the
bottom.

e Repeat the steps above for each group that you have.

e To edit a group that has already been added to the list box, select that group
from the list box, edit its label or selected members, and choose the MODIFY
button.

e To remove a group that has already been added to the list box, select that
group from the list box and choose the DELETE button.

e  (02Choose the OK button.

Apply Member Loads

The loads defined using the Define/Loads command can be assigned to the
members using the Analyze/Member Loads command. This command will be
available after members, loads, and load cases are defined.

e From the Analyze menu, select Member Loads. The dialog box of Figure 3-31

appears.
Member, Loads E|
Load Case -
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Figure 3-31 Member Loads dialog box
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From the LOAD CASE drop-down list, select a load case under which the
loads are to be applied to the members.

From the LOAD LIST list box, select the load to be applied.

Choose the INCLUDE button. The load is added to the SELECTED LOADS
list box.

You can apply more than one load on a member, and a load can be applied
more than once on a member. To do so, repeat the two steps above until all
the loads are in the SELECTED LOADS list box. If you added a load to the
SELECTED LOADS list box by mistake, delete that load by selecting it in the
list box and choose the REMOVE button.

From the MEMBER LIST list box, select the member that you want to apply
the load(s) to.

Choose the ADD button. The member appears in the LOADED MEMBERS
list box.

Repeat the five steps above for each member load entry you have. To define
member loads under another load case, repeat the six steps above.

To edit a member load assignment that has already been added to the
LOADED MEMBERS list box, select that member from the list box, edit its
assignment, and choose the MODIFY button.

To remove a member load assignment that has already been added to the
LOADED MEMBERS list box, select that member from the list box and
choose the DELETE button.

Choose the OK button.

Apply Joint Loads

Applied joint loads (forces and moments) can be assigned to the defined joints
using the Analyze/Joint Loads command. This command will be available after
joints and load cases are defined.

From the Analyze menu, select Joint Loads. The dialog box of Figure 3-32
appears. Some text boxes may not be available depending on the structure
type selected.

From the LOAD CASE drop-down list, select a load case under which the
joint loads should be considered.
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e In the FX, FY, FZ, MX, MY, and MZ text boxes, enter the applicable forces
and moments (referenced in the global coordinate system).

e From the JOINT LIST list box, select the joint at which to apply the load(s).

e Choose the ADD button. The data entered are added to the list box at the
bottom.

e Repeat the three steps above for each joint-load entry you have. To input joint
loads under another load case, repeat the four steps above.

e To edit an entry that has been added to the list box, select that entry from the
list box, modify its values, and choose the MODIFY button.

Joint Loads E |
Load case m Jaint List
- Add

2
Fu [T kips Mg |0 kipsh |3
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Fy 0 kips My |0 kpsh g ekt |
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Figure 3-32 Joint Loads dialog box

e To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.

e Choose the OK button.

Apply Known Displacements

Prescribed joint displacements, such as support settlements, incorrect tolerances,
etc., can be defined using the Analyze/Known Displacements command. This
command will be available after joints and load cases are defined.
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e From the Analyze menu, select Known Displacements. The dialog box of
Figure 3-33 appears. Some text boxes may not be available depending on the
structure type selected.
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Figure 3-33 Known Displacements dialog box

e From the LOAD CASE drop-down list, select a load case under which the
known displacements should be considered.

o In the DX, DY, DZ, RX, RY, and RZ text boxes, enter the applicable joint
displacements and rotations (referenced in the global coordinate system).

e From the JOINT LIST list box, select the joint at which the displacements and
rotations occur.

e Choose the ADD button. The data entered are added to the list box at the
bottom.

e Repeat the steps above for each joint known displacement entry you have.

e To edit an entry that has been added to the list box, select that entry from the
list box, modify its values, and choose the MODIFY button.

e To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.

e  Choose the OK button.
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Include Self Loads

By default, member self weight is not included in the applied load. However, you
may include the self weight of all or just selected members using the Analyze/Self
Loads command. The member self weight is automatically included in the SELF
load case.

e From the Analyze menu, select Self Loads. The dialog box of Figure 3-34

appears.
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Figure 3-34 Self Loads dialog box

e From the MEMBER LIST list box, select the member whose self weight the
program should calculate and include in the analysis.

e Choose the ADD button. The selected member is added to the list box at the
bottom.

The list box also shows the intensity (force per unit length) of each selected
member. Intensity is equal to the cross-sectional area of the member times its
material density.

e To include all members, select the SELECT ALL check box option. All
members are added to the list box at the bottom.
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e To remove an entry that has already been added to the list box, select that
entry from the list box and choose the DELETE button.

e Choose the OK button.

Define Load Combinations

The defined load cases can be factored and combined under different combinations
using the Analyze/Load Combinations command. You do not have to define the
load combinations before you instruct the program to start solving the problem.
However, the local processing will be performed and the final results will be
presented for the defined load combinations only.

e From the Analyze menu, select Load Combinations. The dialog box of Figure
3-35 appears.

To Add a Load Combination
e Inthe LABEL text box, enter a load combination label.

e From the LOAD CASE list box, select a load case to be factored and included
in the combination.

e Enter a load factor in the FACTOR text box. The selected load case(s) will be
multiplied by this factor.

e Choose the INCLUDE button. The resulting factored load case is added to the
FACTORED CASES list box.

e Repeat the three steps above until you define all the factored load cases to be
included in the combination.

e  Choose the ADD button. The new load combination and the number of cases
included in it are added to the list box at the bottom.
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Figure 3-35 Load Combinations dialog box

To Modify a Load Combination

o From the list box at the bottom, select the load combination to be modified.
The corresponding factored cases are displayed in the FACTORED CASES
list box.

e To change the load combination label, edit it in the LABEL text box.

e To change a defined factored load case, select it from the FACTORED
CASES list box, edit the load factor in the FACTOR text box, and choose the
INCLUDE button.

e To delete a defined factored load case, select it from the FACTORED CASES
list box and choose the REMOVE button.

e  Choose the MODIFY button.

To Delete a Load Combination

e From the list box at the bottom, select the load combination to be deleted.

e Choose the DELETE button. The load combination is removed from the list
box.
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e +Choose the OK button when done.

Solve Model

After inputting the model geometry and defining the loads, the solution process
can be started. From the Analyze menu, select Solve. The dialog box of Figure
3-36 appears. In the dialog box you may choose between several options.

Solve Options E|
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-
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Figure 3-36 Solve Options dialog box

Stiffness Matrix

Selecting this option instructs the solver to calculate the member stiffness matrices
as well as the global stiffness matrix of the entire structure. This option must be
selected if solving the problem for the first time or if, after solving the problem,
joints, members, or their assignments and definitions have been edited. However,
if, after solving the problem, loads or load combinations are changed, the option
need not be selected since the stiffness matrix will not be affected by the changes.

Forces and Displacements

This option instructs the solver to calculate the load and displacement matrices.
Joint displacements and reactions, along with the member end forces, will be
computed as well.

Save Matrices

This option instructs the program to save the matrices on disk. spFrame keeps all
input data and solution results in memory (if possible) for fast execution and
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presentation. The size of a data file containing the stiffness matrices can be very
large. You have to make sure that you have enough room on your disk to store it.

If the geometry, joint, member properties, and definitions of the model do not
change, and the matrices were saved at run time, you can solve the structure at a
future time, under a different set of loads or load combinations, by selecting the
FORCES & DISPLACEMENTS option. This reduces the amount of time needed
to solve the problem significantly.

Solution

FIRST ORDER option is the only available choice when executing the solver for
the first time for a particular problem. Second order calculations require certain
values from the first order solution. Therefore, to include the P-A effects or solve
for tension members, the problem must be solved with the FIRST ORDER option
first, then solved again with the SECOND ORDER option.

e In the SECOND ORDER option, P-A EFFECTS and/or TENSION
MEMBERS option may be selected.

Optimize

e To optimize the solution and minimize the bandwidth, choose the OPTIMIZE
button. The dialog box of Figure 3-37 appears.

o Select the AUTOMATIC option to let the program calculate the starting joint
for optimization.

Optimize Bandwidth (x|
Starting joint Total 8
[ At omatic Bandwidth 30
Start Cancel

Figure 3-37 Optimize Bandwidth dialog box

e C(Clear the AUTOMATIC option to input an optimization starting joint in the
corresponding text box.

e Choose the START button to start the optimization process. The resulting
bandwidth is displayed.
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e Choose the OK button to accept the optimization, or CANCEL otherwise.
Note that joint renumbering due to optimization is internal and does not affect the

defined joint labels.

Solve

e After selecting the solver options, choose SOLVE. The spFrame program
minimizes to an icon and the spFrame Solver window (shown in Figure 3-38)
is displayed. The status box displays messages about the solution process and
its progress. Should any errors or instabilities be encountered, they are also
displayed. You can scroll through the messages displayed using the scroll bars
at the side of the Solver window.

e To pause the solution process, choose the SUSPEND button. Your can then
choose to cancel the solution process or continue by choosing the
corresponding command button.

spFrame Solver g|
File Mame DEMO1.FRM
Status
848
4830 DOF ~

Rezulkant Forces calculated successfully
Dizplacements calculated successfully

Reszult - Finished

|| Elapzed Time 00:00:01

Figure 3-38 spFrame Solver Window

When the solver is done, choose the CLOSE button to start the LOCAL
PROCESS. LOCAL PROCESS will process all elements and close automatically.

View Joint Results

Analyze/Joint Results command allows you to view joint displacements and
rotations as well as member end forces and moments. Joint displacements and
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rotations are referenced in the global coordinate system and member end forces are
referenced in the local coordinate system.

From the Analyze menu, select Joint Results. The box of Figure 3-39 appears.

From the COMBINATION drop-down list, select the load combination whose
results are to be displayed.

From the OPTIONS drop-down list, select joint displacements (Dx, Dy, and
Dz), joint rotations (Rx, Ry, and Rz), end forces (Fx, Fy, and Fz), or end
moments (Mx, My, Mz).

From the FORMAT drop-down list, specify the format to present the
numerical values—general, exponential (scientific), or floating point format.

Joint Results F§|

Combination

Options IJoint Displacements ﬂ Farmat |12.-’13 right j
Joints [ (in) Dyfin) Drzlin)
1 0.0000e+000 0.0000e+000 00000 +000
2 (. 0000+ 000 0.0000=+000 00,0000 +000
3 0.0000e+000 0.0000e+000 0.0000e+000
4 (0.0000&+000 0.0000&+000 0.0000s+000
5 5.0504e-004 -4 8845e-003 5.0604e-004
[ -5.0504e-004 -4 8345e-003 5.0504e-004
7 -5.0504e-004 -4 B845e-0073 -5.0604e-004
i 5.0504e.004 « 584 5e-003 +5.0504e-004

Figure 3-39 Joint Results list box

Use the scroll bars on the side of the list box, or the keyboard direction keys,
to scroll through the list.

To exit, choose CLOSE from the Control-menu box of the box, press ENTER,
or press ALT+F4.
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View Support Reactions

Analyze/Support Reactions command allows you to view the applicable support
reactions—forces (Fx, Fy, and Fz) and moments (Mx, My, and Mz). These results
are referenced in the global coordinate system.

e From the Analyze menu, select Support Reactions. The box of Figure 3-40

appears.

e From the COMBINATION drop-down list, select the load combination whose
results are to be displayed.

e From the FORMAT drop-down list, specify the format to present the
numerical values—general, exponential (scientific), or floating point format.

e  Use the scroll bars on the side of the list box, or the keyboard direction keys,

to scroll through the list.

e To exit, choose Close from the Control-menu box of the box, press ENTER,

or press ALT+F4.
Support Reactions @|
Combination 1.4[0+L] h
Farmat 12 deright v
Jaintz Fxlkipz) Fylkips] Fz[kipz) M u[kipz-ft] Mykips-ft] A z[kips-ft]
Fised joints
1 2266224000 1.4700e+002 3.3097e+000 1.9973e+007 -3.8617e-002 -1.3665e+001
2 1.3360e-015  28992e+002 6.9274e+000 4.224%9e+007 -3.1997e-014 -5.0257e-014
3 -2 2662e+000 1.4701e+002 3.3097e+000 1.9973e+001 3.8617=-002 1.3BE5e+001
1 24158e+000 265864002 71389017 58111016 29111016 -1.4532e+001
5 A6138e-M7 3710264002 385416016 3.5332e-01% 87535016 -3.2061&016
E 24198 +000 2E6586e+002 1.4926e-015 1.36817e-014 59405016 1.4592e+001
7 2.2662e+000 1.4701e+002 -3.3097e+000 -1.9973e+001 38617002 -1.3665e+001
g 113705 2.8992e+002 -£.9274e+000 -4.224%+007 -3.4088=-014  1.2179e013
3 «2.2662e+000 1.4701e+002 +3.3037e+000 -1.9373e+001 -3.8617=-002 1.3665e+001
External 0.0000=+000 -2.0706e+003 0.0000e+000 4.9694e+004 0.0000=+000 -4.1412e+004
Inkemal 0.0000e+000 2.0706e+003 476846007 -4.9694=+004 1.9073e-006  4.1412e+004

Figure 3-40 Support Reactions list box

View/Print Member Results

Analyze/Member Results command allows you to view and/or print member local
results in graphical or text format.
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From the Analyze menu, select Member Results. The box of Figure 3-41
appears.

From the MEMBER LIST list box, select a member.

From the LOAD COMBINATIONS drop-down list, select the load
combination whose results are to be displayed.

From the RESULT OPTIONS drop-down list, select one of the applicable
results to display. Choices are: in-plane shear (Fy), in-plane moment (Mz), in-
plane deflection (dy), axial force (Fx), out-of-plane shear (Fz), out-of-plane
moment (My), out-of-plane deflection (dz), and torsion (Mx). These results
are referenced in the member local coordinate system.

A graphical plot of the result option is shown. The horizontal axis represents
the member length with the member start joint (J1) being on the left and the
member end joint (J2) on the right. The vertical axis represents the result
option selected. Also shown on the graph are the minimum and maximum
values of the result option along with the member length.

Memben Results E|
Member List Load Cambination:
-~
2 [1.4(D+L] =~

4 ¥ Result Ophtons

bd & 0.0285 in Length = 1800 ft
| T il
- 5

P "
- b

tin 0
Walues... Summar_l,l...| Frint... | Cloze I

Figure 3-41 Member Results dialog box

Values Choosing the VALUES button displays a list box (shown in Figure 3-42)
that shows thenumerical values of all the applicable results options. Results are
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computed at 100 locations along a member length. The Offset % in the title refers
to the ratio of the result location from joint J1 to the member length in percentage.
The VALUES list box is resizable and movable.

Use the vertical and horizontal scroll bars (or the PGUP, PGDN, UP, DOWN,
LEFT, and RIGHT ARROW keys) to scroll through the list. Choose CLOSE from
the Controlmenu box of the list box or press ALT+F4 to exit when done. Note that
if you select another member in the MEMBER LIST list box of the MEMBER
RESULTS dialog box, the values list is updated to show the selected member

results.

M Yalues Along Member 1 |._|@|E|

Offzet % Fx Fu Fz b= G s

0 147 227 33 -0.0633 20

1 147 227 23 -0.0833 19.4

2 147 227 kel -0.0633 188

3 147 227 ekl -0.0633 182

4 147 2.27 23 -0.0833 A7E

5 147 227 ekl -0.0633 A7

= 147 227 33 -0.0633 6.4

7 147 227 ekl -0.0633 158

2 147 22r 331 00633 152

9 147 227 23 -0.0833 146

10 147 2.7 3.31 -0.0633 14

1 147 227 kel -0.0633 134

12 147 227 33 -0.0633 128

13 147 227 ekl -0.0633 122 2

14 147 7 77 771 R AR

< >
Figure 3-42 Member Results Values list box

Summary

Choosing the SUMMARY button displays a summary of the member information
(Figure 3-43). The summary includes: member definitions and assignments,
member end forces and moments, minimum and maximum values of the member
forces, and moments and deflections along with their corresponding locations
(from the member start joint, J1). The SUMMARY list box is resizable and
movable.
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Print

M Member Summary - Memher 1 Load Comhbination: 1.... |Z|@|rg|
-~
Froperties:
Jaintfi): 1 at 0.00 0.oo 0.oo0
Jaintjl: 10 at 0.00 18.00 0.00
Length = 12.000 ft Angle Beta = 0Deg
M aterial; Default Section; Default MonPrig; Def:
Diaphragr: Mone Group: Mone
End Results: | kips | kipsft ]
Force at Jointfi] at Jairt) Mament at oint(i] at cintlj)
Fx 147 147 bl 00386 (0.0386
Fy 227 227 G -20 Peisl
Fz 3 3.3 bz A37 271
Farces: [kips ]
Type b aximum Location Firimunm Location b

Figure 3-43 Member Summary list box

Use the vertical and horizontal scroll bars (or the PGUP, PGDN, UP, DOWN,
LEFT, and RIGHT ARROW keys) to scroll through the list. Choose CLOSE from
the Controlmenu box of the list box or press ALT+F4 to exit when done. Note that
if you select another member in the MEMBER LIST list box of the MEMBER
RESULTS dialog box, the summary list box is updated to show the selected
member results.

Choosing the PRINT button displays the dialog box of Figure 3-44. You can print
selected diagrams of the applicable result options (in-plane and out-of-plane
moment, shear, deflection, axial force, or torsion), their segmental values (at 21
locations along the member length), and a summary of the member data. Choose
OK to start printing or CANCEL to abort. The output is directed to the active
printer.
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Print Options E|
Dizgrams

[ Shear In-plane, Fy [ Shear Out-of-plane, Fz
[w Moment Inplane, Mz [ Moment Dut-of-plane, My
v Deflect In-plane, dy [ Deflect Dut-of-plane, dz

[w Auial Force, Fu [ Torsian, M«

[W Summary

¥ Values ok | Cancel

Figure 3-44 Print Options dialog box

View/Print Result Envelopes

Analyze/Envelopes command allows you to view and print the envelope values of
member local results in graphical and text format. Envelope results represent the
minimum and maximum values of all defined load combinations.

e From the Analyze menu, select Envelopes. The dialog box of Figure 3-45
appears.

e From the MEMBER LIST list box, select a member.

e From the OPTIONS drop-down list, select one of the applicable results to
display. Choices are: in-plane shear (Fy), in-plane moment (Mz), axial force
(Fx), out-ofplane shear (Fz), out-of-plane moment (My), and torsional
moment (Mx). These results are referenced in the member local coordinate
system.
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Envelopes

Member List

=l 0T D D

I

Optiats

Max 27.1 kips-it

F——

Length = 1800 ft

r
I e
| o

[ ———

b

I

|

I

I

Min -13.7

Figure 3-45 Envelopes dialog box

o The graphical plot of the result option is shown in two different colors
representing the minimum and maximum values. The horizontal axis of the
graph represents the member length with the member start joint (J1) being on
the left and the member end joint (J2) on the right. The vertical axis represents
the result option selected. Also shown on the graph are the minimum and
maximum values of the result option along with the member length.

Values

Choosing the VALUES button displays a list box (shown in Figure 3-46) that
shows the numerical values of all the applicable results options. Results are
computed at 100 locations along a member length. The Offset % in the title refers
to the ratio of the result location from joint J1 to the member length in percentage.
The VALUES list box is resizable and movable.
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Print

M Envelope Values |Z|@]rg|

EMWELOPE RESULT OF &LL COMBIMNATIONS -~

kembeer 1 Frame 1 To 10

Shear Unit s kips

fd et L it  kips-it

Oiffset % Shear [Max)] Shear min) b ament [maz) Mament [min]
In-plane Ih-plane In-plane Ih-plane

a 0.435 227 4597 137

1 0435 287 4.83 133

2 0.435 227 4.81 1248

3 0435 227 4.73 A24

4 0.435 227 4.B6 12

a3 0.435 227 458 1B

5 0.435 227 45 1.2 2

7 Nn43R AT 447 AN\

< ¥

Figure 3-46 Envelope Values list box

Use the vertical and horizontal scroll bars (or the PGUP, PGDN, UP, DOWN,
LEFT, and RIGHT ARROW keys) to scroll through the list. Choose CLOSE from
the Controlmenu box of the list box, or press ALT+F4 to exit when done. Note
that if you select another member in the MEMBER LIST list box of the
ENVELOPES dialog box, the values list is updated to show the selected member
results.

Choosing the PRINT button displays the dialog box of Figure 3-47. You may print
selected diagrams of the applicable result options (in-plane and out-of-plane
moment and shear, axial force, or torsion) as well as their segmental values (at 11
locations along the member length). Choose OK to start printing or CANCEL to
abort. The output is directed to the active printer.

View Group Results

Analyze/Group Results command allows you to view and/or print the results for
the member groups (defined using the Process/Member Group command) in
graphical and text format. Group results represent the minimum and maximum
values of all grouped members under all defined load combinations (i.e. envelope
of envelopes).

e From the Analyze menu, select Group Results. The dialog box of Figure 3-47
appears.
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e From the GROUP LIST list box, select a group.

e From the OPTIONS drop-down list, select one of the applicable results to
display. Choices are: in-plane shear (Fy), in-plane moment (Mz), axial force
(Fx), out-ofplane shear (Fz), out-of-plane moment (My), and torsional
moment (Mx). These results are referenced in the member local coordinate
system.

o The graphical plot of the result option is shown in two different colors
representing the minimum and maximum values. The horizontal axis of the
graph represents the member length with the member start joint (J1) being on
the left and the member end joint (J2) on the right. The vertical axis represents
the result option selected. Also shown on the graph, the minimum and
maximum values of the result option.

Print Options g|

Dizar ams

[ Shear In-plane, Fy [ Shear Out-af-plane, Fz
[ tomert Inplane, Mz [ bMoment Dut-of-plane, My

[~ Awial Force, Fx [ Torzion, M=

[ Values Ok Cancel

Figure 3-47 Print Options dialog box

Define Zoom Command

Show/Zoom command enables you to enlarge or reduce the image of the model in
the Graphics window. It allows you to look at a detail of the model. This command
is used for display purposes only and does not affect the model geometry.

e From the Show menu, choose Zoom. Note that this command stays in effect

until you clear it.

Using the mouse

e To zoom in (enlarge), using the left-mouse button, marquee select a portion of
the graphical image. The selected area occupies the entire Graphics area.
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e To zoom out (reduce), using the right-mouse button, marquee select a portion
of the graphical image. The viewport is adjusted in proportion to the selected
area to the Graphics area.

Using the keyboard

e Use the CTRL+PGUP to zoom in and CTRL+PGDN to zoom out. To move
the viewport left, right, up, or down, press CTRL+LEFT, CTRL+RIGHT,
CTRLAUP, or CTRL+DOWN, respectively. These keyboard assignments are
always active, regardless of the Zoom command status.

To reset the zoom

e To reset the display to its original scale, choose the Show/Reset command.

Rotate Graphical Image

Show/Rotate command enables you to rotate the displayed image so that you may
look at the model from a different viewpoint. This command works closely with
the axis orientation box located at the top of the Tool bar. This command is used
for display purposes only and does not affect the model geometry.

e From the Show menu, select Rotate. Note that this command stays in effect
until you clear it.

Using the mouse

e C(Click and hold the left-mouse button. Drag the mouse in any direction while
holding the left button. Notice the rotation of the axis orientation box in the
Tool bar. Its position represents the position of the model as soon as you
release the leftmouse button.

Using the keyboard

e Use the UP, DOWN, LEFT, or RIGHT ARROW keys to rotate the model.
Press the + (plus) key to increase the rotation increment or the - (minus) key
to decrease it. These keyboard assignments are always active, regardless of
the Rotate command status.

To reset the rotation

e To reset the rotation to its default orientation, select the Show/Reset
command.
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Translate Graphical Image

Show/Translate command enables you to move the displayed image around the
screen. Image translation is a linear movement of the viewport. This command is
used for display purposes only and does not affect the model geometry.

e From the Show menu, select Translate. Note that this command stays in effect
until you clear it.

Using the mouse

e Click and hold the left-mouse button. As you drag the cursor around the
Graphics area, a line representing the new relative location of the viewport
appears. Translation is made when you release the left-mouse button.

Using the keyboard

e Use the CTRL+UP, CTRL+DOWN, CTRL+LEFT ARROW, or
CTRLARIGHT ARROW key combination to move the viewport up, down,
left, or right, respectively. Press CTRL++ (CTRL and the plus key) to
increase the translation increment or CTRL+- (CTRL and the minus key) to
decrease it. These keyboard assignments are always active, regardless of the
Translate command status.

To reset translation

e To reset the translation to its default position, select the Show/Reset
command.

View Stereoscopic Mode

Show/Stereo command switches the display to 3-D Stereoscopic mode. The
special blue-red filtering glasses provided with the program package are needed
for this feature. The Stereo command works on a color monitor only.

In complex models, the orientation of the image on the screen may be difficult to
visualize. Using the filtering glasses, you will be able to distinguish between the
lines in the foreground and those in the background.

e From the Show menu, select Stereo.

e Rotate the model slightly from its default orientation and focus on one point
within the model for a duration of 10 to 20 seconds.
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e As you rotate the model, you will be able to detect the 3-D effect.

e To cancel the 3-D Stereoscopic mode and return to normal viewing mode,
select the Stereo command from the Show menu.

Define Reset Command

Show/Reset command enables you to return the displayed image to its original
settings after a zoom, rotation, or translation. The command resets the functions of
the Zoom, Rotate, or Translate commands, whichever is active. However, the
keyboard assignments associated with these commands are always active.

Define Freeze/Thaw Command

Show/Freeze/Thaw command enables you to temporarily freeze the graphic image
generation. Selecting the command for the first time resets the image and causes
the generation of joints and members only. It is generally used when the display
generation time is too long and you want to change some display settings (e.g.
orientation) without waiting for the whole model display to be completed.

e From the Show menu, select Freeze/Thaw. Any display generation that is
taking effect stops and only the joints and members of the model are redrawn.

e To reset the display or thaw it, select the command again. The model, with
whatever settings selected, are redrawn. You can toggle the command
between freeze and thaw actions as often as you like.

View Selected Graphical Image

Show/Select command enables you to select and tag part of the model to be
displayed (rather than displaying the whole model). This command works in
conjunction with the Show/Hide/Show command. It is generally used when you
have a model with a large number of members. Superimposing the shear or
moment diagrams on such a model makes the display very crowded and unclear.
In this case, using the Select command, select a portion of the model by tagging
the members of interest to you, then use the Show/Hide command to show this
portion and hide the rest of the model.

e From the Show menu, select Select. Once the command is active, the
displayed model is grayed (or shown as dotted lines).
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To tag a single member, click the left-mouse button on that member. Notice
that the member is redrawn using solid lines.

To tag a group of members, marquee select them. Only members fully
enclosed in the marquee will be selected. Selected members are shown in
solid lines.

To un-tag a member or a group of members, use one of the two procedures
described above using the right-mouse button. The un-tagged members are
redrawn using grayed lines.

Using the keyboard, tag joints and members while defining them using the
Process/Joints and Process/Members commands.

Once you tag a portion of the model, you may hide or show the rest of it by using
the Hide/Show command.

From the Show menu, select Hide/Show.

All un-tagged members and joints are removed from the display, and only the
tagged portion of the model is displayed with the current settings.

To display the whole model, select the Hide/Show command again.

Define Preferences Command

Show/Preferences command enables you to select the information to be shown on
the graphical image. By default, joints are shown as small squares and members
are shown as solid lines. You can however select to display the joint numbers
(labels), member numbers (labels), support fixities, and member orientation.
Joints, members, and fixities colors can be changed from the Options/Color
command.

From the Show menu, select Preferences. The dialog box of Figure 3-48
appears.

Select the check-box options you wish to display or clear the unwanted
options. You choices are: JOINTS, MEMBER LABELS, FIXITIES, and
ORIENTATION.
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Preferences E|

v Jaints
' Square
" Lahel

[~ Member Labels
[ Fisities

[ Orientation

Cancel

Figure 3-48 Preferences dialog box

Joint Numbers

If selected, you may choose to show joint labels or show joints as small
squares by selecting the corresponding option button.

Member Number

If selected, member labels are placed at the center of each member.

Fixities
o If selected, three short lines denoting the global axes are drawn at each fixed
joint. A translational fixity along an axis is represented by a cross at the end of
the line representing that axis. A rotational fixity about an axis is shown as a
cross in the middle of the line representing that axis.
Orientation

If selected, member orientation is shown as a simulated box section extending
along the member length. In 3-D orientation, you are able to see three sides of
the orientation box, each with a different color. The two sides parallel to the
member centerline represent the planes perpendicular to the minor (local y)
and major (local z) axes of the members and their colors are light green and
dark green, respectively.

Choose the OK button.
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Superimpose Loads on Graphical Image

Show/Load Diagrams command enables you to superimpose defined member and
joint applied loads on the model. The scale used to display the loads is set to a
predetermined value. This may cause the loads to be shown too small or too large
with respect to the model. In such a case you should adjust the scale to suit your
viewing needs.

e From the Show menu, select Load Diagrams. The dialog box of Figure 3-49
appears.

Load Diagrams Ig|
Load Case

Lateral hd

™ Point Loads
Factor : 1}

™ Distributed Loads

Factor: |0
Cancel

Figure 3-49 Load Diagrams dialog box

e From the LOAD CASE drop-down list box, select the load case whose loads
are to be displayed.

e Select the type of load you want displayed, point loads or uniform loads by
selecting the corresponding check-box option.

e For each option selected, input a factor to be used in scaling the displayed
loads. Input the factor in the FACTOR text box.

e Choose the OK button.

Point and uniform loads are displayed in different colors. Load colors can be
changed from the Options/Color command.
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Superimpose Results on Graphical Image

Show/Result Diagrams command enables you to superimpose the results of
a successful analysis on the model. Since the results values are relative, a scaling
factor must be input. If the scaling factor is assigned a zero value, the program
calculates it automatically. Selected results are displayed with different colors.

Displayed results colors can be changed from the Options/Color command.

e From the Show menu, select Result Diagrams. The dialog box of Figure 3-50

appears.

e From the COMBINATION drop-down list box, select the load combination
whose results are to be displayed.

To show deflections

e In the DEFORMED SHAPE group, select the check-box options that you

want.

e SHOW DEFORMED option displays the simulated deformed shape of the
model, i.e., only joint displacements are displayed and the members are still
shown as straight lines connecting the displaced joints.

Result Diagrams

Dieformed 5 hape
™ Show Deformed
[~ Tiue Shape

[~ Remove Original
Factor 0

Carnbination

1.4D+L] i

o]

X

Shear Diagram
[~ Show Shear

Factar : 1}

* |n-plane

" Dut-of-plane

Maoment Diagram

[ Shaw Mament

Factar : n

* |n-plane

™ Out-of-plane

Carcel

Figure 3-50 Results Diagrams dialog box
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e TRUE SHAPE option displays the true deflected shape of the model that
represents the local deflection of the member. This option is valid for
members that have been locally processed.

e REMOVE ORIGINAL option causes the display of the deflected shape
without the original model. By default, the original structure is shown in
dashed lines, and the deflected shape is shown in solid lines.

e In the FACTOR text box, input a scale factor. A value of zero forces
automatic calculation of that factor.

To show shear results

e In theS HEAR ENVELOPE group select the SHOW SHEAR check-box
option. This option is valid for members that have been locally processed.

e In the FACTOR text box, input a scale factor. A value of zero forces
automatic calculation of that factor.

e Select whether the shear to be displayed is in-plane or out-of-plane by
choosing the corresponding option button.

To show moment results

e In the MOMENT ENVELOPE group select the SHOW MOMENT check-box
option. This option is valid for members that have been locally processed.

e In the FACTOR text box, input a scale factor. A value of zero forces
automatic calculation of that factor.

e Select whether the moment to be displayed is in-plane or out-of-plane by
choosing the corresponding option button.

e  Choose the OK button.

Access Member Information

Show/Member Info command displays an information window that can be used to
obtain important data about any defined member.

e From the Show menu, select Member Info.

e MEMBER INFORMATION window shown in Figure 3-51 appears. The
window is movable and it displays the member label, start joint, end joint,
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computed length, assigned material, assigned section, assigned non-prismatic
definition, and assigned angle of rotation.

I Member Information

Label J1 J2 Length M akerial Section Monprismatic Beta
25 19 20 20 Default BeamE'w Drefault 1]

Figure 3-51 Member Information window

e To get information about a member, place the cursor near the center of the
member and click the left-mouse button.

e To close the Member Information window, select Close from its control-menu
box or press ALT+F4.

Save Settings

Options/Save Settings command enables you to save the current file settings to be
used in future input sessions. Default settings are saved in the Windows registry
file. Settings saved include units of measure, DEFAULT material, DEFAULT
section, DEFAULT orientation angle, and window color settings.

Color

Options/Color command enables you to change the color settings of your spFrame
window.

e From the Options menu, select Color. The dialog box of Figure 3-52 appears.
You can change the color of the displayed joints, members, translational
fixities, rotational fixities, point loads, distributed loads, result moment, and
result shear. To change the color of an option, open the list box associated
with it, and select a new color from the drop-down list.

e You can also select a black or white background for the whole spFrame
window by choosing the corresponding option button in the BACKGROUND
option group.

e  Choose the OK button.
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Figure 3-52 Color Setting dialog box

Autosave

Options/Autosave command enables you to force the program to save your input
data to disk at certain time intervals. This feature is useful when working with a
large model that takes a long time to input. It minimizes data loss in case of a
power loss or computer lock-up.

e From the Options menu, select Autosave. The dialog box of Figure 3-53
appears.

Autosave §|

Frequency [min) |5

[T Autosave Active

[~ Compress Data Files

0K Cancel |

Figure 3-53 Autosave dialog box
e Inthe FREQUENCY text box, enter the time interval (in minutes).

e Select the AUTOSAVE ACTIVE check-box option to activate the autosave
feature, or clear it to deactivate it.

e Select or clear the Compress Data Files option. When this option is selected,
output data files will be compressed when you save the file after solving, thus,
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saving considerable amount of disk space. Compressed files are automatically
expanded (decompressed) when you open the file again.

e Choose the OK button.
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Chapter 4

spFrame Tutorial

A two-story structure (floor plan shown in Figure 4-1) is subjected to the lateral
loads shown in Figure 4-3. The superimposed dead and live gravity loads are
shown in Figure 4-2 are in addition to the self weight of columns and walls. All
columns are 16" x 16", E-W beams are 16" x 20", N-S beams are 16" x 24", and
all walls are 16" thick. Beams, columns, and walls are of normal weight concrete
(w =145 pcf and Ec = 3600 ksi).

Corrections for shear deformations will be considered for the shearwalls. The
shape factor for the wall rectangular section is 1.2. E-W beams framing into the
walls will be assigned rigid-end offsets at their ends framing into the wall. The
rigid-end offset is half the width of the support, 30 in.

Figure 4-1 Typical Floor Plan
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Figure 4-3 Lateral Loads on Frame
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Define Labels and Structure Type

e From the Define menu, choose Type.
e From the STRUCTURE TYPE options group, select 3-D FRAME.
¢ In the corresponding text boxes, enter the project title and engineers initials.

e Press ENTER or choose OK.

Define Units

e  From the Define menu, choose Units.
e Seclect ENGLISH.
e  Open the LENGTH drop-down list and select ft.

e  Open the drop-down list boxes needed and select the appropriate units (see the
following Figure 4-4 for the units used in this example).

Units El

Length ft |  Foint Load kips hd
Section Dimengions  |in hd Mornent Load kips-in il
Area in"2 il Distributed Load kips/ft il
Mament of [nertia in"4 A Krown Displacements in A

Lioe=r S m Shear, Axial Load ’m
Ratational Spring IW' Moment, Taorsian m
Modulus of Elasticity W Deflection in =
Material Density m

" Metric aK LCancel |

Figure 4-4 Define Units
e Press ENTER or choose OK.
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Define Defaults

We will assign the material properties to the DEFAULT material, the member
orientation to the DEFAULT orientation angle, and the column section properties
to the DEFAULT section.

e  From the Define menu, choose Defaults.

Defaults g|
b odulus of Elasticity(E ] 3600 kipsdin®2
Density (d] 145 Ib/ft"3
Section Area [4) 258 in"g

Moment of | nertia (12) ,W in"4
Moment of | nextia [ly] [B481 oy

Polar Moment of Inettia () [10323 in"d
Poiszon's B atio [+) 0.2

Themal Coefficient (a] ,di

Origntation Angle [B] 0 Cancel

Figure 4-5 Define Defaults
e Inthe MODULUS OF ELASTICITY text box, enter 3600.
e Inthe DENSITY text box, enter 145.
o Inthe AREA text box, enter 256.
e Inthe MOMENT OF INERTIA, IZ text box, enter 5461.
e Inthe MOMENT OF INERTIA, IY text box, enter 5461.
e Inthe POLAR MOMENT OF INERTIA, J text box, enter 10923.
e In the POISSON’S RATIO text box, enter 0.2.
e Inthe THERMAL COEFFICIENT text box, enter 0.
e Inthe ORIENTATION ANGLE text box, enter 0.
e Press ENTER or choose OK.
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Define Section Properties

From the Define menu, choose Sections.

Sections ﬁ?

Geametr
! Type Rectangular -
Label [wal Crack Coefficient
Width |16 in A 1
Depth |50 in = Add
Iy 1 Delete
J 1
todify
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Figure 4-6 Define Section Properties
Open the TYPE drop-down list and select RECTANGULAR.
In the LABEL text box, enter BeamNS.
e Inthe WIDTH text box, enter 16.
e Inthe DEPTH text box, enter 24.
e  Press ENTER or choose ADD.
In the LABEL text box, enter BeamEW.
e Inthe WIDTH text box, enter 16.
e Inthe DEPTH text box, enter 20.
e  Press ENTER or choose ADD.
In the LABEL text box, enter Wall.
e Inthe WIDTH text box, enter 16.
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In the DEPTH text box, enter 60.
Press ENTER or choose ADD.

e Choose OK.

Define Member Loads

e  From the Define menu, choose Loads.

From the ORIENTATION options group, select GLOBAL.
From the DIRECTION options group, select Y.

In the LABEL text box, enter DistD.

e  From the TYPE options group, select DISTRIBUTED LOAD.
e Inthe INTENSITY text box, enter -2.7.

e Inthe DISTANCE FROM J1/LENGTH text box, enter 0.

e Inthe LOAD LENGTH/LENGTH text box, enter 1.

e Press ENTER or choose ADD.

In the LABEL text box, enter DistL.

e Inthe INTENSITY text box, enter -1.2.

e Leave the values in the other two text boxes as 0 and 1.

e Press ENTER or choose ADD.

In the LABEL text box, enter PointD.

e  From the TYPE options group, select POINT LOAD.

e Inthe INTENSITY text box, enter -35.

e Inthe DISTANCE FROM J1/LENGTH text box, enter 0.5.
e Press ENTER or choose ADD.

* In the LABEL text box, enter PointL.

e Inthe INTENSITY text box, enter -20.

e Leave the values in the other text boxes as 0.5.
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e Press ENTER or choose ADD.
e Choose OK.

Define Load Cases

e  From the Define menu, choose Load Cases.
e Inthe LABEL text box, enter Dead and press ENTER or choose ADD.
e Inthe LABEL text box, enter Live and press ENTER or choose ADD.

[]4 | Cancel |

Figure 4-7 Define Load Cases
e Inthe LABEL text box, enter Lateral and press ENTER or choose ADD.
e Choose OK.

Define Joints

e  From the Process menu, choose Joints.

e Inthe LABEL text box, enter 1.

e Enter 0, 0, and 0 in the X, Y, and Z text boxes, respectively.
e Press ENTER or choose ADD.

e Choose the GENERATE button.

e Enterl, 1,2, 20,0, and 0 in the FROM JOINT, TO JOINT, QUANTITY,
DELTA X, DELTA Y, and DELTA Z text boxes, respectively.

e  Press ENTER or choose OK. Joints 2 and 3 are generated.
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e Choose the GENERATE button.

e Enterl,3,2,0,0,and 15 in the FROM JOINT, TO JOINT, QUANTITY,
DELTA X, DELTA Y, and DELTA Z text boxes, respectively.

e  Press ENTER or choose OK. Joints 4 through 9 are generated.

Joint Generation E|
From Joint Tadaint [uantity
L I 2
Delta ¥ Delktay Delta”
|20 i i
QK. | Cancel |

Figure 4-8 Define Joints
e  Choose the GENERATE button.

e Enter 1,9, 1,0, 18, and 0 in the FROM JOINT, TO JOINT, QUANTITY,
DELTA X, DELTA Y, and DELTA Z text boxes, respectively.

e Press ENTER or choose OK. Joints 10 through 18 are generated.
e Choose the GENERATE button.

e Enter 10, 18, 1, 0, 15, and 0 in the FROM JOINT, TO JOINT,
QUANTITY, DELTA X, DELTA Y, and DELTA Z text boxes,
respectively.

e Press ENTER or choose OK. Joints 19 through 27 are generated.
e Choose OK.

Define Supports

e From the Process menu, select Fixities.
e From the JOINT LIST list box, select joints 1 through 9.

e In the FIXITIES options group, select all check-box options (every box should
have an X inside it).
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e Press ENTER or choose ADD.
e Choose OK.
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Figure 4-9 Define Supports

Define Members

e From the Process menu, select Members.
e Inthe LABEL text box, enter 1.

e In the START text box, enter 1 (or select 1 from the START list
box).

e Inthe END text box, enter 10 (or select 10 from the END list box).
e Press ENTER or choose ADD.
e Choose the GENERATE button.

e Enter 1, 1, 1, 1, and 17 in the FROM MEMBER, TO MEMBER,
DELTA J1, DELTA J2, and QUANTITY text boxes, respectively.

e Choose OK. Members 2 through 18 are generated.
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Figure 4-10 Define Members
e Inthe LABEL text box, enter 19.

e Inthe START text box, enter 10 (or select 10 from the START list box).
e Inthe END text box, enter 11 (or select 11 from the END list box).
e Choose ADD.

e Inthe LABEL text box, enter 20.
o Inthe START text box, enter 11 (or select 11 from the START list box).
e Inthe END text box, enter 12 (or select 12 from the END list box).
e  Press ENTER or choose ADD.

e Choose the GENERATE button.

e Enter 19, 20, 3, 3, and 5 in the FROM MEMBER, TO MEMBER,
DELTA J1, DELTA J2, and QUANTITY text boxes, respectively.

e  Press ENTER or choose OK. Members 21 through 30 are generated.
e Inthe LABEL text box, enter 31.
e Inthe START text box, enter 10 (or select 10 from the START list box).
e Inthe END text box, enter 13 (or select 13 from the END list box).
e Choose ADD.
e Inthe LABEL text box, enter 32.
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e In the START text box, enter 13 (or select 13 from the START list
box).

e Inthe END text box, enter 16 (or select 16 from the END list box).
e  Press ENTER or choose ADD.
Choose the GENERATE button.

e In the dialog box, enter 31, 32, 1, 1, and 2 in the FROM MEMBER,
TO MEMBER, DELTA J1, DELTA J2, and QUANTITY text boxes,
respectively.

e  Press ENTER or Choose OK. Members 33 through 36 are generated.
Choose the GENERATE button.

e Enter 31, 36, 9, 9, and 1 in the FROM MEMBER, TO MEMBER,
DELTA J1, DELTA J2, and QUANTITY text boxes, respectively.

o Press ENTER or choose OK. Members 37 through 42 are generated.

e Choose OK.

Assign Member Types

Note that since we defined the column section properties to the DEFAULT
section, we need not assign member types to the columns.

e From the Process menu, choose Member Types.

Open the SECTION TYPE drop-down list and select WALL.

e  From the Members List list box, select members 2, 8, 11, and 17.

e Press ENTER or choose ADD.

Open the SECTION TYPE drop-down list and select BEAMEW.

e From the MEMBERS LIST list box, select members 19, through 30.
e Press ENTER or choose ADD.

Open the SECTION TYPE drop-down list and select BEAMNS.

e From the MEMBERS LIST list box, select members 31 through 42.
e  Press ENTER or choose ADD.

4-12
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e Choose OK.

Assign Shear Correction Factors

e  From the Process menu, choose Shear Corrections.
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Figure 4-11 Assign Shear Corrections
e Inthe SHAPE FACTOR text box, enter 1.2.

e From the MEMBERS LIST list box, select members 2, 8, 11, and 17.
e Press ENTER or choose ADD.
e Choose OK.

Assign Rigid-end Offsets

e From the Process menu, choose Rigid-end Offsets.

e From the MEMBERS LIST list box, select members 19, 21, 23, 25, 27,
and 29.

e In the DI text box, enter 0.

e In the DJ text box, enter 30.
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e Press ENTER or choose ADD.

e From the MEMBERS LIST list box, select members 20, 22, 24, 26, 28,
and 30.

Rigid-end Offsets
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I
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Figure 4-12 Assign Rigid-end Offsets

e In the DI text box, enter 30.

e In the DJ text box, enter 0.

e Press ENTER or choose ADD.
e Choose OK.

Define Rigid Diaphragms

e From the Process menu, choose Rigid Diaphragm.

e  From the ELEVATION drop-down list, select 18. All horizontal members
(beams) that exist at that elevation are displayed in the MEMBER LIST
list box.
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Figure 4-13 Define Rigid Diaphragms

e Choose INCLUDE ALL. The horizontal members are added to the
SELECTED MEMBERS list box.

e From the ELEVATION drop-down list, select 33. All horizontal members
that exist at that elevation are displayed in the MEMBER LIST list box.

Ll

e Choose INCLUDE ALL. The horizontal members are added to the
SELECTED MEMBERS list box.

e Choose OK.

Assign Member Loads

e From the Analyze menu, select Member Loads.

e  Open the LOAD CASE drop-down list and select DEAD.
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Figure 4-14 Assign Member Loads
From the LOAD LIST list box, select DISTD.
Choose INCLUDE.

From the MEMBER LIST list box, select members 19 through 30.

Choose ADD.
From the LOAD LIST list box, select POINTD.
Choose INCLUDE.

From the SELECTED LOADS list box, select DISTD.

Choose REMOVE.

From the MEMBER LIST list box, select members 31 through 42.

Choose ADD.

Open the LOAD CASE drop-down list and select LIVE.

From the LOAD LIST list box, select DISTL.
Choose INCLUDE.

From the MEMBER LIST list box, select members 19 through 30.

4-16
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Choose ADD.

From the LOAD LIST list box, select POINTL.
Choose INCLUDE.

From the SELECTED LOADS list box, select DISTL.
Choose REMOVE.

From the MEMBER LIST list box, select members 31 through 42.

e Choose ADD.
e Choose OK.
Input Joint Loads

Lateral load will be input as joint loads.

e From the Analyze menu, select Joint Loads.

Open the LOAD CASE drop-down list and select LATERAL.

In the FX text box, enter 20.

From the JOINTS LIST list box, select 22.
Choose ADD.

In the FX text box, enter 15.

From the JOINTS LIST list box, select 13.
Choose ADD

e Choose OK.

spFrame Tutorial
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Figure 4-15 Input Joint Loads

Assign Member Self Loads

e From the Analyze menu, select Self Loads.

e From the MEMBER LIST list box, select members 1 through 18.
e Press ENTER or choose ADD.

e Choose OK.
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Figure 4-16 Assign Member Self Loads

Define Load Combinations

e From the Analyze menu, select Load Combinations.
o Inthe LABEL text box, enter 1.4(D+L).
e From the LOAD CASE list box, select SELF, DEAD, and LIVE.
e Inthe FACTOR text box, enter 1.4.

e Choose INCLUDE. Factored load cases are added to the
FACTORED CASES list box.

e Choose ADD. The combination is added to the list box at the bottom.
e Inthe LABEL text box, enter 1.0W.

e From the FACTORED CASES list box, select 1.4 SELF, 1.4 DEAD,
and 1.4 LIVE.
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Figure 4-17 Define Load Combinations
Choose REMOVE.
From the LOAD CASE list box, select LATERAL.
In the FACTOR text box, enter 1.0.

Choose INCLUDE. The factored load case is added to the
FACTORED CASES list box.

Choose ADD. The combination is added to the list box at the bottom.

e Inthe LABEL text box, enter D+L+W.

From the LOAD CASE list box, select SELF, DEAD, and LIVE.
In the FACTOR text box, enter 1.0.

Choose INCLUDE. Factored load cases are added to the
FACTORED CASES list box.

Choose ADD. The combination is added to the list box at the bottom.

e Choose OK.
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Solve Model

e From the Analyze menu, select Solve.

e Leave all options to their default settings and choose the SOLVE button.

e Solver window displays the solution progress.

e  When the solver is done, choose the CLOSE button.

Member Grouping

To group the first floor columns in one group:

e From the Process menu, select Member Group.

In the Label text box, enter 1ISTCOL.
From the MEMBER LIST, select members 1 through 9.

Choose the INCLUDE button. The members are added to the
SELECTED MEMBERS list box.

In the SELECTED MEMBERS list box, select members 2 and 8 and
choose the REMOVE button.

Choose the ADD button. The defined group is added to the list box at the
bottom.

e  Choose the OK button.

View Results

e From the Analyze menu, select Joint Results.

From the COMBINATION drop-down list, select the load combination
whose results are to be listed.

From the OPTIONS drop-down list, select the result option to be listed.

The selected option results are displayed in the list box. Use the scroll
bars to move through the list.

Press ALT+F4 to close the window.

e From the Analyze menu, select Support Reactions.
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From the COMBINATION drop-down list, select the load combination
whose results are to be listed.

Press ALT+F4 to close the window.

From the Analyze menu, select Member Results.

From the LOAD COMBINATIONS drop-down list, select the load
combination whose results are to be viewed.

From the RESULT OPTIONS drop-down list, select a result option (e.g.
MOMENT IN-PLANE, MZ).

From the MEMBER LIST list box, select a member (e.g. 28).
To view a member summary, choose the SUMMARY button.
To print results, choose the PRINT button.

Choose the CLOSE button to close all open windows.

From the Analyze menu, select Envelopes.

From the OPTIONS drop-down list, select a result option (e.g. MOMENT
IN-PLANE, MZ).

From the MEMBER LIST list box, select a member (e.g. 6).
To view the list of results values, choose the VALUES button.
To print the envelopes values or diagram, choose the PRINT button.

Choose the CLOSE button to close all open windows.

From the Analyze menu, select Group Results.

From the OPTIONS drop-down list, select a result option (e.g. MOMENT
IN-PLANE, MZ).

To view the list of results, choose the VALUES button.
To print the group envelopes or diagrams, choose the PRINT button.

Choose the CLOSE button to close all open windows.

From the Show menu, select Rotate.

From the Show menu, select Reset. The 3-D view is reset to its default
rotation whereas the XY plane is in the plane of the monitor screen.

4-22
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e From the Show menu, select Select. The model is drawn in dashed lines.

e Marquee select the line of columns on the far left side of the model. The
selected portions are redrawn in solid lines.

e From the Show menu, select Hide/Show. Only the selected portion of the
model will be shown.

e From the Show menu, select Rotate. Click the left-mouse button anywhere
within the Graphics area and drag the mouse pointer towards the upper right-
hand corner of the monitor. Notice the axis rotation (shown in the upper left-
hand corner of the window). Release the mouse button when satisfied with the
rotation.

e From the Show menu, select Result Diagrams.
e In the dialog box, choose SHOW MOMENT.
e Choose OK. The moment diagrams are superimposed on the model.

e To show the entire model again, select the Hide/Show command from the
Show menu.

e To print the screen image, select the Print Screen command from the File
menu.

Print Results

o From the File menu, select Print Results.
o In the dialog box, select the options you want.

e Choose PRINT.
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Chapter 5

Model Structures in spCad

The structural model, which may be created using spCad, is fully described in
Chapter 2. The global and local coordinate systems adopted in spFrame are used in
spCad as well.

,—Monilursc:&m
L]

Y

L=<

ri Global Local

Figure 5-1 Coordinate Systems

Similar to spFrame, member properties (material, section, and non-prismatic) and
load data (member loads, load cases, and load combinations) are input using the
Define menu commands. These entries may be saved in databases or library files
so that they can be used in other data files. The member properties and load
definitions may also be retrieved from library files that may have been created for
previous projects. A full description of these entries and their input is detailed in
the spFrame user’s manual.

One of spCad’s main features is the ease of generating the geometry of a structure
through its graphic interface and drawing capabilities. Using CAD’s Plane editor,
members may be drawn directly on the screen and may also be copied a number of
times to speed up model generation. While copying members and joints, varying
offsets and varying rotation (both in-plane and out-of-plane), are permitted to
enable fast modeling of the most complex structures.

Supports, member properties, joint loads, member loads, and model refinement
(such as rigid-end offsets, shear corrections, etc.), are graphically assigned to the
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Plane

joints and members using the Assign menu commands. Changing an assignment is
done by reapplying it.

spCad includes options that are not available in spFrame. spCad offers the ability
to generate lateral loads (wind or seismic) for a building structure, and the ability
to input surface loads which can be converted to uniform member loads. From the
surface loads input, the tributary areas of beams and columns are also computed
and the reduction factor for a live load case may be saved with the data file.

Editor

Any frame or truss structure may be divided into a group of two-dimensional
planes in the global coordinate system. Figure 5-1 Coordinate Systemsshows the
three planes of the Plane editor and their orientation. These planes may be parallel
to the XY (elevations), YZ (elevations), or XZ (floors) planes of the global
coordinate system.

Working in one plane at a time, in-plane joints and members are drawn directly on
the screen by simple mouse button clicks. Joints and members may also be moved
or deleted.

Planes:

Joints:

e A plane is defined by its coordinate, i.e., orthogonal distance from the origin.

e A plane must have a unique label. Default plane labels are based on the plane
coordinate.

e For aplane to exist and be valid, it must contain at least one joint.

e Asjoints and members are drawn or generated, spCad creates all possible XY,
XZ, and YZ planes that contain them.

e Deleting a plane deletes all joints in that plane along with all connected
members.

e A plane’s coordinate may be changed to any value as long as it stays between
the coordinates of the two planes immediately before and after it.

e Ajoint is drawn by clicking on its location on the screen.

e No two joints may have the same coordinates.

Model Structures in spCad
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e Deleting a joint deletes all members connected to it.
e Moving a joint moves all members connected to it.
e Joints are labeled with numbers based on their order of input.
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Figure 5-2 Three planes of the plane editor

Members:
e A member has a joint at each of its ends.

e To draw a member, click on the first location, move to the second location,
and click again. If there is no joint where you click, one will be created.

e No two members may have the same Start and End joints.
e Deleting a member does not delete its end joints.

e Moving a member does not move its end joints but rather creates two new
joints.
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e Adding a joint along a member divides the member into two.
e Members are labeled with numbers based on their order of input.

e The end of a member closest to the joint with the lowest coordinates in the
entire model is designated as its Start Joint (or i-end). Consequently, the other
end is the member End Joint (or j-end).

Joint and Member Generation:

In a plane (level or elevation), a pattern or a layout of joints and members may be
repeated more than once. If you draw the typical layout, you can generate the
others using Plane’s Copy or Extrude command. Copy is basically a limited
version of Extrude and it allows in-plane generation only. Extrude allows in-plane
and out-ofplane generation.

(a) Selecting items to be generated:

You must select the joints and members to be copied. Joints at selected member
ends are automatically selected and may not be excluded from the selection.
Selected joints and members will be referred to hereafter as selected items.

(b) Base joint:
After making a selection, a base joint must be picked. This joint must be a selected

joint. The generation distance is measured between base joints of successive
copies and rotation is done about an axis at the base joint.

(c) Generation distance:

The distance between the selected items and the first generated copy (and
consequently, between any two consecutive generated copies) may be specified in
rectangular or polar coordinates. Generation distance is measured between a base
joint and the next generated base joint.

e For Rectangular coordinates, input the components of the distance (see Figure
5-3a and Figure 5-4a). Vertical and horizontal components are needed for the
Copy command. X, Y, and Z components are needed for the Extrude
command.

e For Polar coordinates, enter the radius and the angle that define the generation
distance (see Figure 5-3b and Figure 5-4b). For the Copy command, the angle
is always measured from the horizontal axis. For the Extrude command, two
angles are needed, one from the X-axis and the other from the Y-axis.

5-4
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a) Rectangular k) Pelar

Figure 5-4 Generation distance for the Extrude command

(d) Rotation:

Generated copies may be rotated about the axis orthogonal to the plane when using
the Copy command. For the Extrude command, rotation may be specified about
any of the three global axes. The right hand rule is used to determine the direction
of the rotation (see Figure 5-5).

(e) Increment:

An increment may be added to the generation distance to increase or decrease the
distance between the successive generated items (see Figure 5-6). For example,
four copies at a distance of 10 ft and an increment of 5 ft will generate copies at
10, 15, 20, and 25 ft from each other, or at 10, 25, 45, and 70 ft from the original
base joint.

Similarly, an increment may be specified with the rotation angle with one
difference, the rotation angle of all generated copies is always measured about the
original base joint.
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Figure 5-5 Generation angle of rotation

For example, four copies with a rotation angle of 35° and an increment of 5° will
generate copies at 35°, 40°, 45°, and 50°, all measured relative to the original
position.

(f) Number of copies:
This is the number of copies to be generated from the selected items.

(g) Connecting generated joints:

When this option is selected, it instructs the program to create a member
connecting any two corresponding joints of every successive copy (see Figure
5-7). A good example of when to use this option is while generating floor levels in
a building structure. With this option ON, the columns between the levels are
automatically created.
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Figure 5-6 Distance and rotation increment
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Figure 5-7 Connecting generated joints

Generation by Mirroring:
Another way of performing in-plane generation is by mirroring selected items. The
mirror copy may be about a vertical (see Figure 5-8) or a horizontal (see Figure
5-9) reference line. Mirror copy is performed in-plane only.
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Joint and Member Labels and Numbers

Joints and members are automatically numbered and labeled as they are drawn or
generated on the basis of first-input, first-numbered. Labels are assigned as the
joint or member number and may not be changed in spCad.

Since the user does not have control over the joint and member labels, spCad has a
Relabel option. It instructs the program to relabel joints and members in a
predetermined systematic manner. Notice though that this option affects labels
only and not joint and member numbers.

Relabeling Joints:

spCad searches for the joint with the lowest X, Y, Z coordinates in the entire
model, and assigns label "1" to it. The program then increments the label by 1 and
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assigns it to the next joint moving in the positive X direction first, the positive Z
direction second, and finally in the positive Y direction, until all joints are labeled
(see Figure 5-10a).

Relabeling Members:

e Start with the XZ plane with the lowest Y-coordinate (plane YO in Figure
5-10b).

e Inplane YO, start with the members that are parallel to the X-axis (X-beams).

e Label "1" is assigned to the beam with the lowest (X, Z) coordinates for its

start joint.
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Figure 5-10 Relabeling joints and members

e Moving in the positive X direction first, then in the positive Z direction
second, member labels are incremented by 1 until all the X-beams on plane
YO are relabeled (see Figure 5-10c).

e Similar to the previous two steps, the Z-beams are relabeled next, moving in
the positive Z direction first, and then in the positive X direction until all the
Z-beams on plane YO are relabeled (see Figure 5-10d).
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e Moving up the positive Y-axis to the next plane, the three preceding steps are
repeated until all the X-beams and Z-beams on all the XZ planes are
relabeled.

e Members parallel to the Y-axis (columns) are relabeled next, starting at the
bottom of the model and moving in the positive X direction first, the positive
Z direction second, and in the positive Y direction last (see Figure 5-10e).

e Finally, diagonal members are done in a manner similar to the previous step

Assign Member and Joint Properties

Joint and member properties (fixities, sections, materials, loads, etc.) are applied
graphically in the Main window using the Assign menu commands. Selecting any
of the Assign menu commands displays a modeless dialog box from which the
property to assign may be chosen.

Using the left-mouse button, marquee select the joints or members to which the
chosen property should be applied. To remove a property from a joint or member,
the same procedure is done using the right-mouse button. With the exception of
member loads, changing a member or joint property is done by assigning a
different one.

Rotating, Zooming, and Translating while Assigning:

While in the Assign mode, the mouse action is reserved to select or deselect joints
and members. However, you may still zoom, rotate, or translate the graphical
image without selecting the corresponding commands from the Show menu.

Using the mouse:

By pressing and holding down a special key or key combination, the mouse action
switches to zoom, rotate, or translate.

Key to hold Mouse action
SHIFT Zoom

CTRL Rotate
SHIFT+CTRL Translate
Using the keyboard:

5-10

Model Structures in spCad



_
s'frame

The keyboard assignments for the Zoom, Rotate, and Translate commands are
always active. These assignments are:

Key combination Action

CTRL+PGUP Zoom in

CTRL+PGDN Zoom out

Arrow keys Rotate

CRTL+Arrow key Translate
Lateral Loads

spCad computes the equivalent static lateral loads (wind or seismic) on a building
structure based on the 1991 version of the Uniform Building Code (UBC) and
1990 version of the National Building Code of Canada (NBC). NBC is available if

the

Metric system of units is selected, and UBC is available with the English

system of units.

The program assumes that the modeled structure is a building structure and
the XZ planes are the floor levels.

Each floor width, depth, and weight are computed based on the input
geometry and assigned properties. The floor width is the projected dimension
along the X-axis while the depth is the projected dimension along the Z-axis
(see Figure 5-11). Floor weight is the weight of all members contained in the
plane of the floor level plus the weights of the columns tributary to the floor
level. Any panel loads assigned under the SELF load case will also be
included in the floor weight.

Floor dimensions may be increased to account for column dimensions, slab
overhang, or exterior wall. Similarly, floor weight to be considered may be
increased. Floor dimensions and weight may not be less than the computed
values.

Ybot, is the distance from the origin to the Ground elevation. The Ground
elevation is the elevation below which no lateral loads will be applied to the
floors. By default, Ground elevation is taken as the elevation of the lowest
plane (see Figure 5-12 and Figure 5-13).

The elevation of the top floor is taken as the Top Elevation by default. Top
elevation may be increased to account for roof parapets. In this case, wind
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pressure will be applied over the area of the additional elevation, and the
additional force will be added to the top level (see Figure 5-12).

Wind pressure is applied to the face of the structure and is converted to
concentrated lateral loads applied to each floor level based on the floor width
(or depth, depending on the direction) and tributary height. Variation of wind
pressure between floors is taken into account. The concentrated lateral load is
applied at the center of the projected width or depth. An eccentricity with
respect to the original line of action of the load can be specified (Figure

5-11a).
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Figure 5-11 Floor dimensions and lateral load point of application

The total base shear due to seismic loads is distributed to the floor levels per
the selected code. The floor seismic load is applied at the floor center of mass.
An eccentricity with respect to the center of mass may be specified (Figure

5-11b).
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e  When the lateral forces (wind or seismic) are applied to the floors, each floor
force is distributed to the floor joints. The force distribution takes into account
any load eccentricities. The distribution of the floor force to the joints assumes
that the modeled structure is a building structure and that the floor has a rigid
diaphragm that distributes the force from the point of application to the joints.
Only the joint loads are saved with the data file.
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Figure 5-13 Ground elevation for seismic loads

Surface Loads

Surface Loads option of spCad enables you to draw panels spanning over
members of a floor and apply area loads to these panels. Working in a specific
floor plan (XZ plane), the panels are drawn graphically on the screen. A panel is a
slab-like element that is attached to the members it comes in contact with.

e A panel is drawn by drawing panel nodes that are connected with straight lines
to form the panel boundaries. The shape or size of a panel may be modified by
moving, editing, or deleting some of its nodes.
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Openings may exist within a panel.

By default, each member that comes in contact with a panel is attached to it. A
member may be detached from a panel to exclude the panel load on it. A
member that does not touch the panel cannot be attached to it.

Panels are loaded with one uniform area load under a particular load case. The
area load is applied over the entire panel.

Only gravity loads (including self weight) may be applied on a panel. The
computed member loads are applied in the negative global Y direction.

Each panel is divided into a grid of finite square elements. The area of each
finite element is computed and assigned to the member closest to it. The total
area of the segments assigned to a member constitutes its tributary area.

The member load length is the member intersection with the panel. If the
panel covers a member completely, the member load length is the entire
length of the member.

The tributary area of a member multiplied by the panel load is applied
uniformly over the member. No variation of the load intensity is accounted
for.

Based on the member tributary area, a live load reduction can be computed.
Load reduction may be computed for beams and columns. The load reduction
factors are saved with the data file to be used by spFrame when combining the
analysis results.

Working with Graphics

Drawing Grid:

Snap:

A grid may be superimposed over the Drawing area for guidance only. The pitch
or step size of the drawing grid may be different in each direction, vertical or
horizontal. The grid may be displayed in dotted, dashed, or solid lines in your
choice of color. The grid limits (minimum and maximum) do not limit the area
within which joints and members may be drawn.

Snapping is magnetizing the cursor position to predetermined locations on the
screen. The most common snap setting is to grid intersections. The snap grid is an
invisible grid of a constant pitch or step. As you move the cursor over the Drawing
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area, it snaps to the nearest snap grid intersection. If the snap step is equal to the
drawing grid step, the cursor snaps to the drawing grid intersection.

Another way of snapping is object snapping. Snapping may be set to joint or
midmember locations. When snapping is set to an object, a small square is shown
at the object when the cursor snaps to it.

The snap accuracy is set to five pixels by default. Whenever the cursor is within
five pixels of the snap object, it will snap to it. Snap accuracy may be changed
using the SNAP dialog box.

Precision:

Cursor location is always displayed in the left cell of the Status bar. By default,
cursor location is shown in whole numbers. To display more accurate cursor
location (up to three numbers after the decimal), change the precision using the
SNAP dialog box.

Preferences:

By default, the Status bar displays the cursor location, the selected units for length,
and the active plane coordinate. In addition, you may choose to display the
drawing area limits (minimum and maximum in each direction), the grid status,
snap status (snap grid step size and status), and the relative position. The latter is
displayed when adding or moving joints or members. It gives the distance (vertical
and horizontal components) and the angle from the horizontal axis of the current
cursor location relative to the previous clicked-on location.

Other settings that may be specified in the PREFERENCES dialog box are the
joints and member labels, the selection color (color of selected items), and the
cursor shape. Cursor shape affects the cursor whenever within the Graphics area
only.

spCad Window

Most windows have certain elements in common, such as a title bar and menus.
Not all windows, however, have every element. To learn more about how to use
window elements, refer to you Microsoft Windows manual.

In spCad, there are three different windows to work in. Main spCad window,
which is the only active window when you first start the program, and two child
windows, the Plane window and the Surface Loads window. Plane window opens
when you choose the Plane command from the Main window’s Edit menu. Surface
Loads window opens when you choose the Surface Loads command from the
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Main window’s Options menu. The following is a list of the different components
of each window.

Control-Menu Box:

Control-menu box is located in the upper-left corner of the window and includes
commands for sizing, moving, enlarging, restoring, and closing the window, as
well as switching to other applications. To access the Control-menu box using the
mouse, click the left mouse button on the box; using the keyboard, press ALT + -

(hyphen).

Minimize and Maximize Buttons:

Minimize and Maximize buttons are located in the upper-right hand corner of the
window. Minimize button (represented by a down arrow) shrinks the window to an
icon. Maximize button (represented by an up arrow) enlarges the window so that it
fills the entire desktop. After you maximize the window, the Maximize button will
be replaced by the Restore button (contains both an up and a down arrow);
clicking on the Restore button returns the window to its previous size.

Title Bar:

Title bar displays the name of the application along with the name of the current
data file in use. If the data have not been saved into a file, the word Untitled is
displayed in the Title bar.

Menu Bar:

Menu bar is located directly below the Title bar. It lists the available menus. A
menu contains a list of commands or actions you can execute.

Tool Bar:

Tool bar is located on the left side of the window. It contains a collection of
buttons (or icons) that provide a shortcut to accessing the menu commands. Tool
bar buttons can only be accessed using the mouse. Tool bar also contains a
graphical representation of the active axes indicating their positive directions.

Graphics Area:

Graphics area covers most of the window. This is where the graphical editing and
presentation is done.
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Figure 5-14 spCad Window

Status Bar:

Status bar (Plane and Surface Loads windows only) is located directly below the
Menu bar. It displays important information such as current units, cursor position,
snap status, etc.

Message Bar:

Message bar (Plane and Surface Loads windows only) is located along the bottom
of the Graphics area. It displays instructions, hints, and helpful messages.

Using a Menu

To access a menu item using the mouse, point to the menu item and click the left-
mouse button. Each menu item can also be selected with the keyboard by
simultaneously pressing the ALT key and the underlined letter of the menu you
want to open. For example, to open the File menu, press ALT + F.
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To close a menu without selecting a command, point to any blank area on the
screen and click the left-mouse button, or press ESC.

To choose a command from a selected menu, click the left mouse button on the
command, or use the UP and DOWN ARROW keys until you reach the command
and press ENTER.

Main Window Commands

Main window is the default window for the program. In this window you can
perform file operations, print, create member properties and loads databases,
assign member and joint properties and loads, view the entire structure, andn
access the Plane and Surface Loads windows.

File Menu

New

Open

Save

File menu is used for opening, saving, retrieving, and printing data files, and
exiting the program. For a detailed description of the File menu commands, refer
to Chapter 4 of the spFrame manual.

e
Clears any input data and returns the data to the default values so Open...
that a new file may be started. e

Save As..,

Impork...

L Export...

Enables you to load an existing data file.

Print Cata, ..

Print Screen
Saves the changes made to the current data file under that same Exit

filename. The new data overwrites the old data, and you cannot
retrieve the old data. If a data file is untitled, the SAVE AS dialog box will appear.

Save As

Enables you to name or rename a data file. Use Save As to save both the original
data and any changes currently made to the data. The original data remains under
the old filename. If a file of the same name exists, the program will ask if you
would like to overwrite the file.
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Import

Imports an existing drawing created or edited using Auto CAD with a DXF file
format.

Export

Saves the model geometry defined in the current data file to an AutoCAD file
(with a DXF extension).

Revert

Used to discard any changes to the data and return to the version of data saved in
the original data file. This option will only be available if the file has been
modified since the last file save and the file has been saved prior to editing.

Print Data
Enables you to obtain a printout of the input data.

Print Screen

Enables you to print the graphical image displayed in the Graphics area of the
spCad window.

Exit
Ends the spCad session and returns to the Program Manager. If any changes were

made to the data and have not been saved, spCad will prompt you whether to save
or abandon any changes made before you exit.

Access Menu

For a detailed description of the Access menu commands, see Chapter 4 of the
spFrame manual.

ler‘"y Library...
Creates new libraries or includes existing libraries in the current Copy
file for materials, sections, member loads, and non-prismatic
Settings. ..

members. -
Statiskics. ..

Copy
Sends a copy of the graphical image displayed in the window to the Clipboard.
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Settings

Enables you to change the settings for the angle of separation used while viewing
the model in stereoscopic 3-D format.

Statistics

Provides information such as the structure type, number of joints, number of
members, amount of memory used, and the amount of available memory and disk
space

Define Menu

Define menu contains commands that are used to define the databases of the
member properties and loads. For a detailed description of the Define menu
commands, refer to Chapter 4 of the spFrame manual.

Type Type...
Enables you to define the structure type (2- D or 3-D frame | M=

. . . Defaults. ..
or truss), and input labels for the project and the engineer. i
Makerials, .,
. Sections. ..
Units Hanrismati
onprismatic, .
Enables you to select a system of units to be used. Your "
A X X ember Loads..,
choices are English or Metric. For the system that you Load Cases. .
choose, specify the units to be used with the different input Load Combinations. .
and output parameters.
Defaults
Enables you to input the default values for the material and section properties.
These default values will be assigned to members with no defined material or
section properties.
Materials

Enables you to define new materials, or edit existing ones, and input their
properties. A material entry consists of a label, density, modulus of elasticity,
Poisson’s ratio, and thermal coefficient.
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Sections

Enables you to define new sections, or edit existing ones, and input their
properties. A section entry consists of a label and, depending on the section type,
section dimensions or properties.

Nonprismatic

Enables you to define new non-prismatic members, or edit existing ones, and input
Main Window Commands the spCad Main Window 4-5 their properties. A
nonprismatic member entry consists of a label, the stiffness factors at member
ends, and the carry-over factor.

Member Loads

Enables you to define new loads to be applied as member loads, or edit existing
ones. A load entry consists of a label, orientation, direction, type, intensity, and
location.

Load Cases

Enables you to define the load cases under which the member loads, joint loads,
and joint known displacements will be defined. Each load case should have a
unique label.

Load Combinations

Enables you to factor the defined load cases and combine them into load
combinations under which the structure will be analyzed.

Edit Menu
Edit menu contains commands that enable you to create or modify the model
geometry.
Plane Plare =
Opens the Plane window in which you may create new planes Joints. .
or edit existing ones. You may choose to work in the XY, XZ, Add Member

or YZ plane. The plane editor enables you to draw and generate Delote Member

members and joints.

Joints
Enables you to modify, add, or delete joints in the Main window.
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Add Member
Enables you to add a new member in the Main window.

Delete Member
Enables you to delete a member, or a group of members in the Main window.

Undo Delete
Restores last deleted member.

Assign Menu

Assign menu contains commands that apply the various properties and loads to the
defined joints and members. All assignments are done graphically.

S upports SUPpOFES. .
. . Springs. ..
Enables you to assign supports by fixing the degrees of

freedom of joints. Support inclination may also be specified. Plember Types...

Refinerment. ..

Member Loads. ..

Springs

Jaink Loads. ..
Enables you to apply rotational and/or translational elastic Self Loads
supports at joints. Rigid Diaphragns. ..

Member Group...

Member Types

Enables you to apply the material properties, section properties, and non-prismatic
member properties (entered using the Define menu commands), along with the
member orientation angle, to the members.

Refinement

Enables you to apply model refinement such as partial releases, shear corrections,
and rigid-end offsets to the members.

Member Loads

Enables you to apply the member loads (entered using the Define/Member Loads
commands) to the members.

Joint Loads

Enables you to apply forces, moments, known displacements, and known rotations
to the joints.
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Self Loads

Enables you to select the members whose self weight should be included in the
analysis under the SELF load case.

Rigid Diaphragms
Enables you to attach or detach horizontal members (beams) to a rigid diaphragm.

Member Group
Enables you to group certain members together

Show Menu

Show menu options and commands enable you to manipulate the graphical display
and control what is to be displayed in the Main window. For a detailed description
of the Show menu commands, see Chapter 4 of the spFrame manual.

Zoom
Enables you to magnify or reduce the graphical image Zoom
displayed in the Graphics area. Raotate
Translate
Stereo
Rotate Reset
Enables you to rotate the graphical image displayed in the celoct
Graphics area about the X-axis or the Y-axis. By combining Hide/Shaw
the rotation about the two axes, you will be able to view the Praferentes
structure from any angle. Load Disgrams. .
Member Info...
Translate
Enables you to translate or move the graphical image displayed in the Graphics
area.
Stereo
Toggles the Stereoscopic viewing mode ON or OFF.
Reset
Resets the graphical image to its original position, scale, and orientation.
Select

Enables you to select (tag) or deselect a portion of the structure to be made visible.
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Hide/Show
Enables you to show or hide tagged members and joints.

Preferences

Enables you to specify what is to be displayed in the Graphics area. You can select
from joint labels, member labels, supports, and member orientation. You may also
select to show or hide beams and columns.

Load Diagrams

Enables you to view the input loads superimposed on the model graphical image.
You can also specify the magnification factor of the displayed loads.

Member Info

Displays a member information window over the Main window which contains
important information about the members.

Options Menu

Save Settings

Save Settings

Enables you to save the defaults and settings of the current Colar..

file to be used in future input sessions.
Auta Save. ..

Color Surface Loads ==

. . . . Load Reduction. ..
Enables you to modify color settings of the graphical image. Lateral Loads. .

Relabel. ..
Autosave

An option that, if selected, causes the data to be saved periodically without
selecting the Save command. You can also specify the Autosave time interval.

Surface Loads

Opens the Surface Loads window in which you may apply panels over horizontal
members (beams) and assign surface loads (force per unit area) to those panels.
The tributary areas and load distribution on the attached members will then be
computed.

Load Reduction
Enables you to assign or compute the live load reduction factors to members.
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Lateral Loads
Enables you to assign or compute lateral loads (wind or seismic) on the structure.

Relabel

An option that instructs the program to relabel (renumber) all members and joints
in a systematic manner.

Help Menu
Index Index
Lists all the available help topics. Click derlined | oo
1st all the available help tOplCS.' 1c Qn any up erline Procedures
topic and a help screen appears with the information about Lising Help
that item.
Abaout spCAD. ..
Check for Updates, ..
About spCad

Displays a message box that gives copyright information, the version number of
the spCad program, your firm name, city, and state.

Check for Updates

Checks if a newer version of the program is available. Internet connection is
required.

Working in the Main Window

File, Access, Define, Show, and Help menu commands are similar to those of the
spFrame program. For a detailed description of these menu commands, refer to
your spFrame manual.

Working With Files

In spCad, files may be one of the following three formats:

e spCad (*.FCD)—binary format that can be read by spCad only.
e spFrame (*.FRM)—binary format that can be read by spCad and spFrame.

e ASCII (*.TXT)—text format that can be read by spCad, spFrame, or any other
text editor or word processor.
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After creating a data file, it must be saved in spFrame (FRM) or ASCII text (TXT)
format, so it may be opened by spFrame for analysis.

spCad can also read FRM and TXT files that were created using spFrame. Any
analysis results contained in FRM files are ignored by spCad.

NOTE: spCad v1.5 can open FCD files created by PCA-Cad v1.0, however, area
loads and associated load reduction factors are not read and have to be reentered.
PCA-Cad v1.0 cannot read FCD files created by spCad v1.5.

Create and Edit Planes

Creating the geometry of the structure is done using the Plane editor which
displays your work in a planar (2-D) view. Plane editor is accessed via the
Edit/Plane command.

e From the Edit menu, choose Plane. The dialog box of Figure 5-15 appears.

oK Caricel

Figure 5-15 Plane dialog box
e Select the plane (or elevation) to work in, XY, XZ, or YZ.
e Choose the OK button.

Plane window is opened and the CHANGE PLANE dialog box is displayed. For
more information on spCad Plane window and the Change Plane command refer
to Chapter 5, spCad Plane Window.

Edit Joints

Joints and members are usually created and edited in the Plane window. However,
you may perform quick editing of joints from the Main window.

e From the Edit menu, choose Joints. The modeless dialog box of Figure 5-16
appears. Some text boxes may not be available, depending on the structure
type selected.
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Figure 5-16 Joints dialog box

In the Graphics area, click on a joint. The joint label and its coordinates are
displayed in the JOINTS box.

To delete the selected joint, choose the DELETE button. Note that deleting a
joint deletes all members attached to it.

To modify the selected joint coordinates, edit their values in the text boxes
and choose the MODIFY button.

To add a new joint, enter its coordinates in the text boxes and choose ADD.

Choose the CLOSE button to end joint editing.

Add and Delete Members

Members are usually generated in the Plane Window. There are cases, however,
when you need to add or delete members from the Main Window.

To Add Members:

From the Edit menu, choose Add Member.
In the Graphics area, point to a joint and click the left-mouse button.

As you move the cursor, a line connecting the first joint to the cursor location
appears. Point to another joint and click the left-mouse button. A member
connecting the two joints is drawn.

To add more members, repeat the two steps above.
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e To end adding members, choose Edit/Add Member again, or choose another
command.

To Delete Members:

e From the Edit menu, choose Delete Member.

e In the Graphics area, point to the member you want to delete and click the
left-mouse button.

e To delete a group of members, marquee select them. All members inside the
marquee are deleted. Note that deleting members does not delete their end
joints.

e To end deleting members, choose Edit/Delete Member again, or choose
another command.

e Ifyou delete a member by mistake, you can restore it by choosing Edit/ Undo
Delete.

Assign Supports

From the Assign menu, choose Supports. Some options may not be available
depending on the structure type selected. This box has two modes, ASSIGN and
SHOW. To end supports assignment, choose the CLOSE button.

Assign Mode:

e From the available check-box options, select the joint displacement or rotation
to be fixed. If the joint is an inclined support, enter the inclination angle
measured clockwise between the global coordinate axis and the rotated axis.
This becomes the active assignment.

e Choose the ASSIGN button. All joints that share the active assignment are
shown in red in the Graphics area. Joints with different assignments are shown
in black and joints with no assignment are shown in green.

e In the Graphics area, using the left-mouse button, click on a single joint or
marquee select a group of joints. To remove the assignment, do the same
using the right-mouse button.

Show Mode:
e Choose the SHOW button.
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o In the Graphics area, click on a joint. All joints that have the same assignment
as the selected joint are shown in red and the assignment is displayed in the
SUPPORTS box.

Assign Spring Supports

From the Assign menu, choose Springs. The modeless dialog box of Figure 5-17
appears. Some options may not be available, depending on the structure type
selected. This box has two modes, ASSIGN and SHOW. To end spring support
assignment, choose the CLOSE button.
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Figure 5-17 Springs dialog box

Assign Mode:

In the available text boxes, enter the translational and rotational spring
constantsfor the active degrees of freedom. This becomes the active assignment.

e Choose the ASSIGN button. All joints that share the active assignment are
shown in red in the Graphics area. Joints with different assignments are shown
in black and joints with no assignment are shown in green.

e In the Graphics area, using the left-mouse button, click on a single joint or
marquee select a group of joints. To remove the assignment, do the same
using the right-mouse button.

Show Mode:
e Choose the SHOW button.
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o In the Graphics area, click on a joint. All joints that have the same assignment
as the selected joint are shown in red and the assignment is displayed in the
SPRINGS box.

Assign Members Properties

Material, section, and non-prismatic member properties are globally defined using
the values entered using the Define/Defaults command. Members that do not have
DEFAULT material, section, and non-prismatic properties can be assigned their
different properties using the Assign/Member Types command.

e From the Assign menu, choose Member Types. The modeless dialog box of
Figure 5-18 appears. To end member type assignment, choose the CLOSE

button.

| I aterials

| Monprizmatic

Claze | | Cloze I | Cloze I

Figure 5-18 Member Types dialog box

e From the drop-down list box, select the assignment type, MATERIALS,
SECTIONS, and NONPRISMATIC. The list box displays the available
entries of your selection. These entries were defined using the
Define/Materials, Define/Sections, and Define/Nonprismatic commands.

e From the list box, select the property to be applied. This becomes the active
assignment. All members that share the active assignment are shown in red in
the Graphics area. Members with different assignments are shown in black
and members with the DEFAULT assignment are shown in green.

e In the Graphics area, using the left-mouse button, marquee select a member or
a group of members. To remove the active assignment (apply DEFAULT), do
the same using the right-mouse button.

e Repeat the three steps above for each type, Materials, Sections, and
Nonprismatic.
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e From the Assign menu, choose Refinement. The modeless dialog box of
Figure 5-19 appears. This box has two modes, ASSIGN and SHOW. To end
refinement assignment, choose the CLOSE button.

| Azzign | Shio | Aazzign | Shaw | Aazign | Shaw | Aazign | Show
Di 0 in Wiz |0 % Shape
Dj 0 in Wig I} K Factor |0 Beta |0 Deqg.
Wiy |0 %
Wiy a A
Cloze | | Cloze | | Cloze | | Cloze

Figure 5-19 Refinement dialog box

e From the drop-down list, select the refinement to be assigned, RIGID-END
OFFSETS, PARTIAL RELEASES, SHEAR CORRECTION, and
ORIENTATION. The rest of the box displays text boxes that depend on your
selection. Some text boxes may not be available, depending on the structure
type.

Note: Member Start joint is the one closer to the joint with the lowest coordinates

in the entire structure.

Assign Mode:
e In the available text boxes, enter the information needed. This becomes the
active assignment.

e Choose the ASSIGN button. All members that share the active assignment are
shown in red in the Graphics area. Members with different assignments are
shown in black and joints with no assignment are shown in green.

e In the Graphics area, using the left-mouse button, marquee select a member or
a group of members. To remove the assignment, do the same using the right-
mouse button.

Show Mode:
e Choose the SHOW button.
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In the Graphics area, click on a member near its mid-length (if the Member
Labels option is ON, click on the member label to select it). All members that
have the same assignment as the selected member are shown in red and the
assignment is displayed in the text boxes of the REFINEMENT box.

Apply Member Loads

From the Assign menu, choose Member Loads. The modeless dialog box of
Figure 5-20 appears. To end member loads assignment, choose the CLOSE
button.

Member Loads

Load Caze

fead

Close

Figure 5-20 Member Loads dialog box

Note: Member Start joint is the one closer to the joint with the lowest coordinates
in the entire structure.

From the LOAD CASE drop-down list, select a load case under which the
loads are to be applied to the members. The list box below displays the
available loads that were defined using the Define/Member Loads command.

From the list box, select the load to be applied. This becomes the active
assignment. All members that share the active assignment are shown in red in
the Graphics area. Members with a different assignment are shown in black
and members with no assignment are shown in green.

In the Graphics area, using the left-mouse button, marquee select a member or
a group of members. To remove the active assignment, do the same using the
right-mouse button.
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Apply Joint Loads

e From the Assign menu, choose Joint Loads. The modeless dialog box of
Figure 5-21 appears. This box has two modes, ASSIGN and SHOW. To close
the box and end joint loads assignment, choose the CLOSE button.

e From the LOAD CASE drop-down list, select a load case under which the
loads are to be applied to the joints.

Load Case Load Case
|Dead j |Dead ﬂ
|gssign | Show |éssign | Showe
kips
Fx ID—
Fu ID—
Fz ID—
kipa-f
P ID_
Fed o ID_
Iz IU_

Cloze | Cloze I

Figure 5-21 Joint Loads dialog box

e From the drop-down list, select the type of load to be assigned, FORCES &
MOMENTS or DISPLACEMENTS & ROTATIONS. The rest of the box
displays text boxes that depend on your selection. Some text boxes may not be
available, depending on the structure type.

Assign Mode:

e In the available text boxes, enter the information needed. This becomes the
active assignment.

e Choose the ASSIGN button. All joints that share the active assignment are
shown in red in the Graphics area. Joints with different assignments are shown
in black and joints with no assignment are shown in green.
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e In the Graphics area, using the left-mouse button, marquee select a joint or a
group of joints or simply click on a joint. To remove the assignment, do the
same using the right-mouse button.

Show Mode:
e Choose the SHOW button.

o In the Graphics area, click on a joint. All joints that have the same assignment
as the selected joint are shown in red and the assignment is displayed in the
JOINT LOADS box.

Include Self Loads

By default, member self weight is not included in the applied loads. However, you
may include the self weight of all or just selected members using the Assign/Self
Loads command. The member self weight is automatically computed and included
in the SELF load case.

e From the Assign menu, choose Self Loads.

o In the Graphics area, using the left-mouse button, marquee select the members
whose self weight should be included. To remove members from the
selection, marquee select them using the right-mouse button.

e To end self loads assignment, choose another command.

Rigid Diaphragms Assignment

e From the Assign menu, choose Rigid Diaphragms. The modeless dialog box
of Figure 5-22 appears. To end rigid diaphragm assignment, choose the
CLOSE button.

Rigid Diaph.

Floor

% Assign
" Attach Al

" Detach Al

Close |

Figure 5-22 Rigid Diaphragm dialog box
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e Choose the ATTACH ALL option button to attach all beams on all floors to
rigid diaphragms.

e Choose the DETACH ALL option button to detach all beams on all floors
from the rigid diaphragms.

To Attach or Detach Individual Members:
e From the FLOOR drop-down list, select the level to work with.

e Choose the ASSIGN option button. Only the beams on the selected level will
be affected by the assignment.

e In the Graphics area, using the left-mouse button, marquee select the member
or members to attach to the diaphragm. To detach members from the
diaphragm, do the same using the right-mouse button.

Group Members

e From the Assign menu, choose Member Group. The modeless dialog box of
Figure 5-23 appears. To end member group assignment, choose the CLOSE

button.
Member Group

Label
Groupl|

" Beam & Al
" Calurmn

[v Confirm Lergth

Add
Claze

Figure 5-23 Member Group dialog box

Defining Member Groups:
o Inthe LABEL text box, enter a group label.

o Specify whether the group should include beams only, columns only, or any
member, by selecting the corresponding option.
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e Specify whether the program should check to make sure that grouped
members are of the same length or not by checking or clearing the CONFIRM
LENGTH check-box option, respectively.

e Choose the ADD button. The group label is added to the drop-down list.

e Repeat the three steps above until all groups are defined.

Adding Members to a Defined Group:

e From the drop-down box, select a group.

e In the Graphics area, using the left-mouse button, marquee select the members
to be included in that group. To remove a member from a group, do the same
using the right-mouse button.

Note: It may happen that some members are selected to be grouped and only a few
of them are shown in red. This indicates that the selected members do not have the
same length (with the CONFIRM LENGTH option ON), or they are of different
types (beams in a column group or vice versa).

Create and Edit Surface Loads

Working in the XZ plane (floor), panels may be drawn and surface loads (force per
unit area) may be assigned to those panels. spCad computes the tributary area for
each member attached to a panel, along with the equivalent member load. These
member loads may then be added to the Member Loads definitions to be applied
on the members.

e From the Options menu, choose Surface Loads. This command is not
available if no planes and no load cases are defined.

Surface Loads window is opened and the CHANGE LEVEL dialog box is
displayed. For more information on the Surface Loads window and the Change
Level command refer to Working in the Surface Loads Window in Chapter 7.

Apply Load Reduction

Based on the member tributary areas computed in the Surface Loads window,
spCad computes a load reduction factor to be associated with a particular load
case. Since the live load reduction of columns is a function of their cumulative
tributary areas, this command should be selected after you assign and load panels
on all the floors.
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Figure 5-24 Load Reduction dialog box

From the Options menu, choose Load Reduction. This command will be
available only after inputting panels on the levels and distributing the loads to
the attached members. The dialog box of Figure 5-24 appears.

From the LOAD CASE drop down list, select the load case to be designated as
a live load case.

From the TYPE group, choose BEAMS or COLUMNS. The members of the
selected type are displayed in the list box, along with the member tributary
area.

From the list box, select the members you want to assign a live load reduction
to.

From the REDUCTION drop-down list, select the method of reduction, or
NONE for no reduction.

Choose the ASSIGN button.

Repeat the four steps above for the other type (beams or columns). Note that
for columns, the program computes the cumulative tributary areas.

Choose the OK button.
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Compute Lateral Loads

Lateral loads (wind or seismic) may automatically be computed by spCad using
the Options/Lateral Loads command. Since the equivalent static loads depend on
the geometry of the structure, this option should be used after the entire structure is

defined.
e From the Options menu, choose Lateral Loads. The dialog box of Figure 5-25
appears.
Lateral Loads rz|
Cod
,De—_| Load T ype Direchion
" wind (O Parameters...
Load Case
Dead v f Seismic ¥ ®Z Floor Data...
F |1.63m2 kip= e |0 ft Modify
1EE 1.63
11
Total fornce 273
Apply Loads Print | | Close |

Figure 5-25 Lateral Loads dialog box

the Metric system.

lateral load should be included.

From the LOAD TYPE group, select WIND or SEISMIC.

UBC code is available for the English units system and NBC is available for

From the LOAD CASE drop-down list, select the load case under which the

From the DIRECTION group, select the direction in which the load is applied.
To input the code-related parameters, choose the PARAMETERS button. A

dialog box that depends on the selected code and load type appears (see

description on the following pages).
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e To modify the computed floor weights or dimensions, choose the FLOOR
DATA button. The dialog box in Figure 5-26 appears. In this box you may
change the width, depth, or weight of a floor. Input values may not be less
than computed values.

e After all data are input, the computed loads and their point of action are
displayed in the list box. For seismic loads, the load point of application is the
center of mass (Xm, Zm). For wind loads, it is the center of the floor projected
dimension in each direction (Xf, Zf).

e You may edit the forces or edit their location by specifying an eccentricity
measured from the load point of application. To do so, select the item in the
list box, edit the values in the text boxes, and choose the MODIFY button.

e To assign the loads to the floors, choose the APPLY LOADS button.

e To obtain a printout of the lateral loads, choose the PRINT button.

Floor Data:

e In the GROUND ELEVATION text box, input the elevation of ground level
from the origin in the Y direction (default value is the coordinate of the lowest
XZ plane). Lateral loads will not be applied to the floors below the Ground
Elevation.

e In the TOP ELEVATION text box, input the top of building elevation (if
different than computed) from the origin in the Y direction. This is to account
for parapets that may exist on the roof. The additional height will be
considered in computing the wind load on the top floor. This value may not be
less than the top floor elevation.
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Figure 5-26 Floor Data dialog box

To modify a floor data, select the level from the list box, edit its width, depth,
or weight, and choose the MODIFY button. Input values may not be less than
computed values.

Choose the OK button. The forces in the lateral loads box are updated.

UBC Wind Parameters:

Enter the basic wind speed, v [Figure No. 23-1 of the Code].
Enter the windward and leeward pressure coefficients, Cq.

The stagnation pressure, gs, is computed based on the input basic wind speed,
v, [Table 23-F of the Code] and displayed.

From the EXPOSURE group, select an exposure, B, C, or D [Sec. 2312 of the
Code].

From the OCCUPANCY group, select an occupancy type, ESSENTIAL,
HAZARDOUS, SPECIAL, or STANDARD. The importance factor, I, is
computed [Table 23-L of the Code] and displayed. To input a different I
value, select the I= option and enter its value. UBC 1991, Seismic Parameters:

From the ZONE group, select the applicable seismic zone, 1, 2A, 2B, 3, or 4
[Figure 23-2 of the Code]. The corresponding Z factor is displayed.
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e From the SOIL TYPE group, select the applicable type, S1, S2, S3, or S4
[Table 23-J of the Code]. The site coefficient, S, is displayed. To input a
different S value, select the S= option and enter its value.

e From the OCCUPANCY group, select an occupancy type, ESSENTIAL,
HAZARDOUS, SPECIAL, or STANDARD. The importance factor, I, is
computed [Table 23-L of the Code] and displayed. To input a different I
value, select the I= option and input its value.

e From the STRUCTURE group, select the structure type, concrete
momentresisting frame, steel moment resisting frame, or other [Sec.
2334(b)2A of the Code]. The Ct coefficient is displayed. To input a different
Ct value, select the Ct= option and enter its value.

e From the LATERAL LOAD-RESISTING SYSTEM group, select a system
type [Table 23-O of the Code]. The Rw coefficient is displayed. To input a
different Rw value, select the Rw= option and enter its value.

e Based on the selected options, the structural period is computed [Eq. (34-3) of
the Code] and displayed. If different than that computed, enter the value of the
period, T.

e The top level force, Ft, and the base shear, V, are computed [Sec. 2334(d) of
the Code] and their ratios to the total weight, W, are displayed. These values
may not be modified.

Wind Parameters [U.B.C.) E|
Buasic Wind Speed Exposure
v- [\ il ¢ E
- C
Preszure Cosff, Cg o
“Windward | 0.8 Deeupancy
Leoward | 0.5  Ezzenta
~
Stagnation Messure ooy
" Cpecial
= et " Ctandard
+ |= [1.15

Figure 5-27 UBC Wind Parameters
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Seismic Parameters (U.B.C.)
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Figure 5-28 UBC Seismic Parameters

NBC Wind Parameters:

Enter the wind speed, v*.

From the EXPOSURE group, select A, B, or C [NBC Supplement
Commentary B].

Enter the pressure coefficient, Cp, for the windward and the leeward surfaces
[NBC Supplement, Commentary B].

Based on the input wind speed, the wind pressure, q, is computed [NBC
Supplement, Commentary B] and displayed. If different than computed, enter
its value.

Enter the gust factor, Cg [Sec. 4.1.8.1(6) of the Code].

The exposure factor for the leeward surface, Ce, is computed [NBC

Supplement, Commentary B] and displayed. If different than computed, enter
its value.

NBC Seismic Parameters:

Enter the acceleration-related seismic zone factor, Za*.
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Enter the zonal velocity ratio, v*.

Enter the structural period, T.

Enter the velocity-related seismic zone factor, Zv*.

Enter the force modification factor, R [Table 4.1.9.B of the Code].

Based on the input Za, Zv, and T, the seismic response factor, S, is computed
[Table 4.1.9.A of the Code] and displayed. If different than computed, enter

From the IMPORTANCE group, select the appropriate category. The
importance factor, I, is displayed [Table 4.1.9.1(10) of the Code]. To input a
different I value, select the I= option and enter its value.

From the FOUNDATION group, select the appropriate type. The foundation
factor, F, is displayed [Table 4.1.9.C of the Code]. To input a different F
value, select the F= option and enter its value.

*"Design Data for Selected Locations in Canada", Chapter 1, NBC Supplement.

* The top level, Ft, and the minimum lateral seismic force, V, are computed and
their ratios to the total weight are displayed. These values may not be modified

Wind Parameters (N.B.C)
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Figure 5-29 NBC Wind Parameters
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Figure 5-30 NBC Seismic Parameters

Relabel Joints and Members

Joints and members are labeled and numbered internally on the basis of first-input
first-labeled. To relabel joints and members in an orderly manner, use the
Options/Relabel command.

e From the Options menu, choose Relabel. A confirmation dialog box appears.

e Choose the YES button to relabel. Relabeling is done in a predetermined
manner. See the Relabel option in Chapter 3 for more information.

Relabel

\_?/ Do you wish to renumber joint and member labels 7

es Mo

Figure 5-31 Relabel dialog box
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Chapter 6

spCad Plane Window

Plane Window Commands

Plane window is opened when you choose the Edit/Plane command in the Main
spCad window. Plane is a planar (2-D) graphics editor in which you can create and
edit joints and members in any of three planes or elevations (XZ, YZ, or XY).
Planes can then be copied multiple times, with any offset or rotation, to model the
entire structure.

Options Menu

Change Plane
. Change Plane...
Enables you to choose a new plane to work in. You may also Draving Area...
add new planes, delete, or modify existing planes. Snap...
Print Screen. ..
Drawing Area

Exit
Enables you to set the limits and grid size for your plane
drawing area.

Snap
Enables you to specify different snap settings to suit your drawing needs.

Print Screen

Enables you to obtain a printout of the image displayed in the Graphics area of the
Plane Window.

Exit
Accepts the changes made in the Plane editor, closes the Plane window, and
returns control to the Main CAD window.
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Edit Menu
Add Joint
Enables you to add joints graphically. Add Joirt
Delete Joint
. Move Joink
Delete Joint Edl Tt
Enables you to delete joints graphically. acd Member
Delete Member
Move Joint Mave Member
Enables you to graphically move a joint to a different location. Cirele...

Edit Joint
Enables you to add, delete, or modify a joint from a dialog box.

Add Member
Enables you to add members graphically.

Delete Member
Enables you to delete members graphically.

Move Member
Enables you to graphically move a member to a different location.

Circle

Allows you to graphically draw members along the circumference of a circle.

Duplicate Menu

Select

Selects the members to be affected by one of the four duplication
procedures under the Duplicate menu.

Select

Copy...
Extrude...
Mirrar H

Copy Mirrar ¥
Copies the selected members, in-plane, with any specified offset

and/or rotation.

6-2 spCad Plane Window



_
s'frame

Extrude

Copies the selected members, out-of-plane, with any specified offset and/or
rotation.

Mirror H

Creates a mirror image of the selected members about a horizontal line.

Mirror V
Creates a mirror image of the selected members about a vertical line.

Undo
Undo any duplication performed.
Show Menu
Show menu options and commands enable you to manipulate the graphical display
and control what is to be displayed in the Plane window.
Zoom
Zoom Translate
. . Reset
Enables you to magnify or reduce the graphical image Redraw
displayed in the Graphics area. Preferences...
Superimpose, ..
Translate
Enables you to translate or move the graphical image displayed in the Graphics
area.
Reset
Resets the graphical image to its original position and scale.
Redraw
Refreshes the window and redraws the image.
Preferences
Enables you to specify what is to be displayed in the Graphics area.
Superimpose

Enables you to view multiple levels or planes superimposed on the current plane.
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Working in the Plane Window

Show menu commands of the Plane window are similar to the Show menu
commands of the Main window. Also, refer to Working With Graphics in Chapter
2 for additional information.

Change Plane

Allows you to switch to other planes for editing, deleting, or modifying existing
planes, or creating new ones.

e From the Options menu, choose Change Plane. The dialog box of Figure 6-1

appears.
Change Plane g|
Label *r-Coord. m
v =5.4364 |5. 4554
Add Delete | M adify
| Plane Coord. Joints Members

54354 54864 512
Y= 100584 100584 912

ak. Carcel

Figure 6-1 Change Plane dialog box

To Create a New Plane:

e Inthe LABEL text box, enter the plane label.

e In the COORD text box, enter the orthogonal distance from the origin
(whenworking with a building structure, for the XZ plane, typically this
would be the floor elevation).

e Choose the ADD button. The data entered are added to the list box at the
bottom.

To Start Drawing in a Plane:

e From the list box, select the plane to work in.
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e Choose the OK button. The selected plane becomes the active plane and its
joints and members (if any exist) are displayed in the Graphics area of the
Plane window.

To Modify a Plane Label or Coordinate:

e From the list box, select the plane to edit.

e Change the label or the plane coordinate in the corresponding text boxes. A
plane coordinate must be between the coordinates of the two planes
immediately before and after it.

e Choose the MODIFY button. The data in the list box are changed.

To Delete a Plane:
e From the list box at the bottom, select the plane to delete.
e Choose the DELETE button.

Note that deleting a plane deletes all joints within the plane along with all
members attached to those joints. Planes with no joints will automatically be
deleted.

Drawing Area

e From the Options menu, choose Drawing Area. The dialog box of Figure 6-2
appears.

e In the text boxes of the LIMITS group, enter the limits of the drawing.
e In the GRID group, enter the grid step size in each direction.

e Specify whether the grid should be visible or not by selecting or clearing the
SHOW GRID check-box option. With this option ON, a grid with the
specified step size will be placed over the entire drawing area. Note that the
grid is used for guidance and clarity and does not affect the drawing
capabilities.

e Select a grid line type, DOT, DASH, or SOLID; and a grid line color from the
COLOR list.

e Choose the OK button.
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Figure 6-2 Drawing Area dialog box
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Figure 6-3 Snap dialog box

From the Options menu, choose Snap. The dialog box of Figure 6-3 appears.
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e In the corresponding text boxes, input the coordinates of the snap grid. A snap
grid is a magnetized grid of constant pitch (horizontal and vertical may be
different) to which the cursor is attached.

e Select the SNAP ON check-box option to turn snapping to the snap grid ON,
or clear it to turn the snap OFF.

e From the PRECISION drop-down list, select a precision setting. This controls
the accuracy of the cursor location.

e In the ACCURACY text box, specify the range (in pixels) within which the
proximity of a snap location is affected.

e In the OBJECT group, specify whether to snap to a joint or mid-member, by
selecting the corresponding check-box option.

e  Choose the OK button.

Working With Joints

Adding Joints

e  From the Edit menu, choose Add Joint.

e In the Graphics area, point to the desired location and click the left-mouse
button. Note that the coordinates of the cursor location are shown in the Status
bar.

e To end adding joints, choose another command.

Deleting Joints

e From the Edit menu, choose Delete Joint.

e To delete a joint, point to it and click the left-mouse button. To quickly select
a joint, turn the JOINT option ON in the SNAP dialog box. A selected joint
has a small rectangle around it.

e To delete a group of joints, marquee select them. All joints inside the marquee
are deleted. Note that deleting a joint deletes all members connected to it.

e To end deleting joints, choose another command.

Moving Joints

e  From the Edit menu, choose Move Joint.
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In the Graphics area, point to a joint, click and hold the left-mouse button, and
drag the cursor to another location. A dotted line connecting the original joint
location and the cursor location appears. When the joint is over the new
desired location, release the mouse button. The joint is moved to the new
location. Any members connected to the joint will move with it.

To end moving joints, choose another command.

Editing Joints

From the Edit menu, choose Edit Joint. The modeless dialog box of Figure 6-4

appears.

2
3
4
5
=
7

16 [
Add Drelete
Modify Cloze

Figure 6-4 Edit Joint dialog box

il

In the Graphics area, point to a joint and click the left-mouse button. The joint
number in the list box is highlighted and its coordinates are displayed in the
corresponding text boxes. In the list box, LOCAL represents the joint number
in the active plane and GLOBAL represents its number in the whole structure.
LOCAL and GLOBAL values cannot be edited.

To move the joint, edit its coordinates and choose the MODIFY button.

To delete the joint, choose the DELETE button. Deleting a joint deletes all
members connected to it.

To add a new joint, type its coordinates in the text boxes and choose the ADD
button.

To end joint editing, choose the CLOSE button.

spCad Plane Window
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Working With Members

Adding Members

From the Edit menu, choose Add Member.

Click the left-mouse button on the location of one member end. As you move
the cursor, a line representing the member follows. To anchor the member,
click on the location of its other end. By doing so, another member is started.

Joints are automatically created at member ends and members are
automatically numbered as entered.

To start a member at a different location or to end adding members, click the
right-mouse button.

Deleting Members

From the Edit menu, choose Delete Member.

To delete a member, click on the member near its mid-length. To quickly
select a member, turn the MID-MEMBER option ON in the SNAP dialog
box. A selected member has a small rectangle near its mid-length.

To delete a group of members, marquee select them. All members inside the
marquee are deleted. Note that deleting a member does not delete its end
joints.

To end deleting members, choose another command. Moving Members
From the Edit menu, choose Move Member.

In the Graphics area, point to a member near its mid-length, click and hold the
left-mouse button, and drag the cursor to another location. A dotted line
representing the new member location appears. When the member is at the
desired location, release the mouse button. Note that moving a member does
not move its end joints, but rather, creates two new joints.

To end moving members, choose another command.

Members on a Circle

Edit/Circle command enables you to draw members that, when connected, form
the circumference of a circle.

From the Edit menu, choose Circle.

spCad Plane Window 6-9
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In the Graphics area, point to the location of the circle center and click the
left-mouse button. The dialog box in Figure 6-5 appears.

m

® 3048
z 3
Fadius  |2.9562
Segments |16

oK. Cancel

Figure 6-5 Circle dialog box

Modify the circle center coordinates, if needed, and enter its radius in the
corresponding text boxes.

In the SEGMENTS text box, enter the number of line segments around the
circle circumference.

Choose the OK button. The specified number of members along the circle are
drawn.

Selecting Items for Duplication

Duplicate/Select command works in conjunction with the four commands
following it under the Duplicate menu.

From the Duplicate menu, choose Select.

Using the left-mouse button, marquee select joints and members. To remove
an item from the selection, marquee select it using the right-mouse button.
Selected items are redrawn in cyan (default color, may be changed using the
Show/Preferences command).

All selected items (members and joints) will be affected by any Duplicate
command that is chosen following the selection, as well as the Edit/Delete Joint
and Edit/Delete Member commands.

Generation by Copy

Duplicate/Copy command allows you to make multiple in-plane copies of selected
members and joints. The distance between a designated base joint and the
generated copy of that base joint, in rectangular or polar coordinates, must be

6-10
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specified. Rotation while copying is possible, as well as varying increments for
multiple copies.

e From the Duplicate menu, choose Copy. If you have not selected members
and joints to be copied you are prompted to do so.

e In the Graphics area, using the left-mouse button, click on a base joint. The
base joint must be a selected joint. The dialog box of Figure 6-6 appears.

Copy X]

Type * Bectangular { Polar

Distance

Increment
Hariz onital ’D— ,D— m
Wertical 1] 1} m
Rotation [Deg)

Increment

Around Y 0 0 Deq.

Cluartity 1 [~ Conrect Jaints
Common Zone |1 m

[1]4 | Caricel |

Figure 6-6 Copy dialog box
e Select a copy type, RECTANGULAR or POLAR.

e Fora RECTANGULAR copy, enter the horizontal and vertical components of
the distance between the base joints of any two consecutive generated copies
and the rotation angle (about the orthogonal out-of-plane axis), along with
their respective increments.

e For a POLAR copy, enter the radius, angle, and the rotation angle, along with
their respective increments, in the corresponding text boxes.

o In the QUANTITY text box, enter the number of copies to be generated. This
number must be less than 99.

o Select or clear the CONNECT JOINTS option. With this option selected,
generated joints of consecutive copies will be connected by members.

spCad Plane Window 6-11
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In the COMMON ZONE text box, enter the distance within which any two
joints will be considered one.

Choose the OK button.

The specified in-plane copies of the selected items are generated. To undo the
generation, choose the Duplicate/Undo command.

Generation by Extrude

Duplicate/Extrude command allows you to make multiple in- and out-of-plane
copies of selected members and joints. Extrusion may be specified with varying
increments and rotations.

From the Duplicate menu, choose Extrude. If you have not selected members
and joints to be extruded, you will be prompted to do so.

In the Graphics area, using the left-mouse button, click on a base joint. The
base joint must be a selected joint. The dialog box of Figure 6-7 appears.

Extrude E|

Type  Rectangular " Polar

Distance —— Rotation (Deq) re—
o o m awwax o fo
,u— ’D— m Around ¥ IU— ,D—
,u— ’D— m Araund Z IU_ ’D_

Ouantity |1 [ Connect Generated Joints
Common Zone |1 m
[1]:8 I Cancel

Figure 6-7 Extrude dialog box
Select an extrusion type, RECTANGULAR or POLAR.

For a RECTANGULAR extrusion, enter the X, Y, and Z components of the
distance between the base joints of any two consecutive generated copies and
the rotation about the global axes, along with their respective increments.

For a POLAR copy, enter the radius, angle, and the rotation angle of the base
joint, along with their respective increments.

6-12
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o Inthe QUANTITY text box, enter the number of copies to be generated. This
number must be less than 99.

e In the COMMON ZONE text box, enter the distance within which any two
joints will be considered one.

e Select or clear the CONNECT GENERATED JOINT option. With this option
selected, generated joints of consecutive copies will be connected by
members.

e  Choose the OK button.

The specified copies of the selected items are generated. To undo the generation,
choose the Duplicate/Undo command.

Generation by Mirror

Mirror H
Duplicate/Mirror H command allows you to create a mirror image of selected
members and joints about a horizontal line.

e From the Duplicate menu, choose Mirror H. If you have not selected members
and joints, you will be prompted to do so.

e In the Graphics area, click and hold down the left-mouse button. A horizontal
line appears. As you drag the mouse, the horizontal line moves with the
cursor. When the line is at the desired location, release the mouse button. A
mirror image of the selected items about the line is created.

e To cancel the command, click the right-mouse button while holding down the
left-mouse button, then release the left button.

e To undo the changes, choose the Duplicate/Undo command.

Mirror V

Duplicate/Mirror V command allows you to create a mirror image of selected
members and joints about a vertical line.

e From the Duplicate menu, choose Mirror V. If you have not selected members
and joints, you will be prompted to do so.

o In the Graphics area, click on a location and hold down the left-mouse button.
A vertical line appears. As you drag the mouse, the vertical line moves with
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the cursor. When the line is at the desired location, release the mouse button.
A mirror image of the selected items about the line is created.

e To cancel the command, click the right-mouse button while holding down the
left-mouse button, then release the left button.

e To undo the changes, choose the Duplicate/Undo command.

Superimpose

Show/Superimpose command allows you to superimpose another plane over the
active plane for comparison and verification purposes only.

e From the Show menu, choose Superimpose. The dialog box of Figure 6-8
appears.

Superimpose |

Planes  |Mone hd
A

1LevelD
2 Level 54864 v

QK Cancel

Figure 6-8 Superimpose dialog box

e From the PLANES drop-down list, select a plane.
e Choose the OK button.

e The members and joints of the selected plane are superimposed over the active
plane and are shown in different color. Note that the superimposed planes may
not be edited. To remove the superimposed plane, choose the command again
and select NONE from the PLANE drop-down list.
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Chapter 7

spCad Surface Loads Window

Surface Loads Window Commands

Surface Loads window is opened when you choose the Options/Surface Loads
command from the Main spCad window. Like the Plane window, it is a planar (2-
D) graphics editor. It enables you to draw panels spanning over members of a
plane (floor) and apply area loads to those panels.

Options Menu
Change Level
Enables you to choose a new level to work in. Change Level...
Drawing Area...
Drawing Area 3nap...
Enables you to set the limits and grid size for your plane | /™"
drawing area. Print Screen. ..
Exit
Snap

Enables you to specify different snap settings to suit your drawing needs.

Copy To
Copies the panels and loads on the current level to other levels.

Print Screen

Enables you to obtain a printout of the image displayed in the Graphics area of the
Surface Loads Window.

Exit
Accepts the changes made in the Surface Loads window, closes the Surface Loads
window, and returns control to the Main window.
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Edit Menu
Add Panel Add Panel
Enables you to add a panel at any location. Aad Opening
Add Mode
. Delete Mode
Add Openmg Move Node
Enables you to add an opening within a panel. Edit Node. ..

Add Node
Enables you to add a panel node.

Delete Node
Enables you to delete a panel node.

Move Node

Select Panel
Seleck Member
Load Panel...
Distribute. .,

Enables you to move a panel node to a different location.

Edit Node

Enables you to add, edit, or delete a panel node.

Select Panel
Enables you to select a panel to load.

Select Member

Enables you to select (or deselect) the members to be attached to (or detached

from) a panel.

Load Panel

Enables you to apply a uniform load over the selected panel.

Distribute

Enables you to compute the tributary areas of the members attached to the selected
panel and distribute the panel load to those members accordingly.

7-2
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Show Menu

Show menu options and commands enable you to manipulate Zoom
the graphical display and control what is to be displayed in the T“adns'ate
Surface Loads window. Ezs;w

Zoom Preferences. ..

Enables you to magnify or reduce the graphical image displayed in the Graphics
area.

Translate

Enables you to translate or move the graphical image displayed in the Graphics
area.

Redraw
Refreshes the window and redraws the image.

Reset
Reset graphical image to its original position and scale.

Preferences
Enables you to specify what is to be displayed in the Graphics area.

Working in the Surface Loads Window

Since the Surface Loads window commands are similar to the Plane window
commands, (such as Change Level, Drawing Area, Snap, etc.), refer to Chapter 6
for a detailed description of these commands.

Copy Panels to Other Levels

Options/Copy To command allows you to copy panels and panel loads from the
active plane (level) to other planes (levels).

¢ From the Options menu, choose Copy To. The dialog box of Figure 7-1
appears.
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Coord, —

Y=54864 5.4864
v =10.0584 10.0584

oK LCancel

Figure 7-1 Copy To dialog box

e From the list box, select the plane to copy the panels and loads to.

e Choose the OK button. All panels and panel loads are copied to the specified
planes.

Add Panels and Openings

Adding Panels

Edit/Add Panel command allows you to draw solid panels that span over members.
Drawing a panel is done by drawing panel nodes that will be connected by lines
that form the panel boundary.

e  From the Edit menu, choose Add Panel.

e In the Graphics area, point to a location and click the left-mouse button. A
panel node will be inserted. As you move the cursor, a line stretching from
that node follows it. Click on another location to add another panel node,
anchor the line, and start another one. Repeat until the entire panel is defined.

e To end drawing a panel and start another one, click the right-mouse button.
The panel area will be shaded.

e Repeat the steps above to define more panels. As you add more panels, the
active panel will be shaded in red while all other panels are shaded in black.

Adding Openings
Edit/Add Opening command allows you to define an opening within a panel. An
opening must be confined to a panel and multiple openings are allowed within a
panel. Once you start drawing the opening, you may not extend it outside the panel
borders.
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e From the Edit menu, choose Add Opening.

e In the Graphics area, point to a location within a panel and click the leftmouse
button. An opening node will be inserted. As you move the cursor, a line
stretching from that node follows it. Click on another location to add another
opening node. Repeat until the entire opening is defined.

e To end drawing an opening and start another one, click the right-mouse
button. The shaded portion of the panel that is defined as an opening is cleared
to represent the opening.

Edit Panels and Openings

A panel (or opening) consists of a group of nodes at the corners connected by
straight lines that form the panel edges. Editing panel nodes enables you to modify
the shape of the panel.

Adding Panel Nodes

Edit/Add Node command enables you to add panel or opening nodes. Nodes that
are added using this command are restricted to panel or opening borders
(perimeters).

e From the Edit menu, choose Add Node.

e In the Graphics area, point to the location where you want to insert a node and
click the left-mouse button.

e To end adding nodes, choose another command.

Deleting Panel Nodes

e From the Edit menu, choose Delete Node.

e To delete a node, point to it and click the left-mouse button. A selected node
has a small rectangle around it.

e To delete a group of nodes, marquee select them. All nodes inside the
marquee are deleted.

e To end deleting nodes, choose another command.

Moving Panel Nodes

e From the Edit menu, choose Move Node.

spCad Surface Loads Window 7-5
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e In the Graphics area, point to a node, click and hold the left-mouse button, and
drag the cursor to another location. The shape of the panel attached to the
node is drawn as you move the cursor. When the node is at the new desired
location, release the mouse button.

e To end moving nodes, choose another command.

Editing Panel Nodes
e From the Edit menu, choose Edit Node. The modeless dialog box of Figure

7-2 appears
Edit Mode

2 12192 0
3 12192 15.24
4 0 15.24

Add Delete
todify Close

Figure 7-2 Edit Node dialog box

e In the Graphics area, point to a node and click the left-mouse button. The node
number in the list box is highlighted and its coordinates are displayed in the
corresponding text boxes.

e To edit the node, modify its coordinates and choose the MODIFY button.
e To delete the node, choose the DELETE button.

e To add a new node, type its coordinates in the text boxes and choose the ADD
button.

e To end node editing, choose the CLOSE button.

Attach Members to Panel

By default, all members that are in contact with a panel are attached to it. You
may, however, want to detach some members from a panel. To do so, you must
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first select the panel to work with using the Edit/Select Panel command, and,
second, attach or detach its members using the Edit/Select Member command.

Select Panel

Edit/Select Panel command allows you to select the panel to attach or detach
members to or apply loads over it.

¢  From the Edit menu, choose Select Panel.

e In the Graphics area, point anywhere within the panel you want selected
and click the left-mouse button. A selected panel becomes the active
panel and is shaded red. All other panels are shaded black.

Select Member

Edit/Select Member command allows you to specify which members are to be
attached to the active panel. It also allows you to detach members from the active
panel.

e  From the Edit menu, choose Select Member.

e To detach (remove) a member from a panel, marquee select the member using
the right-mouse button.

e To attach a member to the active panel, select the member using the leftmouse
button. Only members that touch the panel may be attached to it.

Load Panels

Edit/Load Panel command allows you to assign an area load (force per area) to the
active panel (selected using Edit/Select Panel). This load will be distributed to all
members attached to the panel.

e From the Edit menu, choose Load Panel. The dialog box of Figure 7-3
appears. The list box at the bottom shows all load cases and the panel load for
each.
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Intensity 0 M/mm™2

I aem [

Dead -0.62948
Live 1]
Lateral a
(] | Cancel |

Figure 7-3 Load Panel dialog box

e From the list box, select the load case under which the panel load should be
applied.

e In the INTENSITY text box, input the value of the load. This load is applied
in the negative direction of the global Y-axis.

e Choose the MODIFY button. The data in the list box are updated.
e Repeat the three steps above for each load case.

e  Choose the OK button.

Distribute Panel Loads to Members

Edit/Distribute command computes the tributary areas of the members attached to
the active panel and distributes the area loads assigned to the active panel to these
members. It also allows you to modify the loads and their location, add the loads
to the member loads definitions, and apply the computed loads to the members.

e From the Edit menu, choose Distribute. The dialog box of Figure 7-4 appears.

e The computed area of the active panel is shown. The list box lists the
members attached to the active panel, the ratio of the member tributary area to
the total area (in percentage), and the member tributary area. These values are
computed based on the panel and may not be modified.

e Choose the SHOW LOADS button. The dialog box of Figure 7-5 appears.
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e From the LOAD CASE drop-down list, select a load case. The list box
displays the panel members and the computed load data.

Distribute ['5_(|

Tatalfrea| m”™2 ]= 185806

Show Loads... Close

Figure 7-4 Distribute dialog box

To Edit a Member Load:

e From the list box, select a member. Its assigned load label, computed load
value, and location, are displayed in the corresponding text boxes.

Show Loads E|
Load Case ~|
Label |4-2-19
Inkenszity ,W KM /m
Distance From J1/Length ’U—
Load Length/Length |1—
4dd To Loads | appy el |

20 10502 0 1 3

21 2101.5 0 1

22 21015 0 1 5

23 14711 0 1

24 14711 a 1

K1l 122549 0 1 V5
s Caricel

Figure 7-5 Show Loads dialog box
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o Edit the load label, its magnitude, start location ratio, or length ratio, in the
corresponding text box.

e Choose the MODIFY button. The data in the list box are updated.

To Add a Load to the Member Loads Definitions:
e From the list box, select the load to be added.
e Choose the ADD TO LOADS button. The load will be added to the Member

Loads definitions (as if it was entered using the Define/Member Loads
command in the Main window).

To Assign All Loads to Members:

e Choose the APPLY ALL button. All computed member loads will be added to
the Member Load definitions and assigned to the corresponding members
under the selected load case.
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Chapter 8

spCad Tutorial

Problem Description:

The model is a 17-story building frame structure. The elevation and typical floor
plans are shown in Figure 8-1. All beams are 24"x24" and of 4 ksi lightweight
concrete (115 pcf). All columns are 30"x30" and of 5 ksi normal weight concrete
(145 pcf).

All X-beams have a point load of 20k (dead) and 15k (live) located at midspan.
All Zbeams have a uniform load of 2.15k/ft (dead) and 1.75 k/ft (live) over the

entire span. Wind loads per UBC are also applied in the X-direction above the first
floor. All columns are fixed at the base and all floors are assumed to have a rigid

diaphragm.
y —_
1&1 =
=]
1T ® ® © 6 &,
2 @ @
o @ & T
o : |
o @ v o & 2
AR ey @| 4 @2y |
- -,iiz— 2 PlanA Plan B
Figure 8-1 Floor Plan
Procedures:

The material and section properties of the columns (normal weight concrete and
30x30 section) will be assigned to the DEFAULT values.

To generate the model geometry, we will start with the first floor, draw the four
beams along line "1" and then copy those beams in the +ve Z-direction, three
times, at an offset of 20 ft. This will generate the beams along "2", "3", and "4"
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and all other transverse beams on this floor (using the CONNECT JOINTS
option).

Once the first floor is drawn, we will then extrude the entire floor in the +ve Y
direction, 12 times, at an offset of 10 ft. This will generate floors 2 through 13
along with the connecting columns.

Changing to floor 13, we will then extrude the two middle bays (lines "B"-"D",
"2"-"3" four times, in the +ve Y direction at an offset of 14 ft.

Finally, the columns below the first floor will be generated by drawing the
columns at "A1", copying it four times in the +ve X-direction, and then extruding
three times in the +ve Z-direction.

While assigning properties, you may need to rotate the model. This may be done
by holding down the CTRL key, pressing the left-mouse button, and dragging the
mouse. You can see the model orientation in the upper portion of the Tool bar.
When satisfied with the model orientation, release the mouse button and the CTRL
key.

Problem Definitions:

Choose Define/Units, select the appropriate units, and choose OK.

Units El

Length ft hd Paint Load kips hd

Section Dimensions  |In i Moment Load kips-ft i
Area in"2 il Diztributed Load kips/ft hd
Maoment of Inertia in"4 - Area Load Ibin"2 i
Linear S pring Ibity il Known Displacements |10 hd
Rotational Spring Ibrin/rad il Shear, dxial Load kips hd
Modulus of E lasticity kipsfin“2 = Moment, Tarsion kips-ft hd
Material Denzity bb/ft”3 - Deflection i i

& Engish [ Metric ok | Cancel |

Figure 8-2 Define Units
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Choose Define/Defaults and input 4080 for E, 145 for d, 900 for A, 67500 for Iz
and Iy, 270000 for J, 0.25 for V, and 0 for a and B. Choose OK.

Defaults f'zl
Modulug of Elasticity(E ) 4080 kips/in™2
Density [d) 145 bt
Section Area [4) 500 in"2

Moment of Inertia [|2) 67500 i

Moment of Inertia (ly) ’W i

Palar Moment of Inertia [J] ,W in™4
Poizzon's Fatio [v) |U257

Thermal Coefficient (a] ’Ui
Orientation Angle [B] ’07 Cancel

Figure 8-3 Define Defaults
Choose Define/Materials and input ConLW for label. Input 115 for d, 2600 for E,
0.25 for v, 0 for a, and choose ADD. The data are added to the list. Choose OK.

Materials [§|

Label Add
O ensity [d] 115 Ib.Aft"3

Delete
Modulus of Elasticity [E) 2E00 kips/in™2
P oisson's Fiatio [v) 0.25 Madify
T herm al Coefficient [a) 0 14C
|Label d E v 3

Ok Cancel
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Figure 8-4 Define Materials

Choose Define/Sections and input 24x24 for LABEL. Select RECTANGULAR
from the TYPE list, input 24 for width, 24 for depth, and choose ADD. The data
are added to the list. Choose OK.

Sections fg|
Geometry Tuse W
Crack Coefficient
widh 18 O
Depth 24 1 Add
Iy ’1— Delete
! ,1— Modify
| Label Tupe Param] Paramz Paramn3 F*ararnd

ok, | Cancel |

Figure 8-5 Define Sections

Choose Define/Member Loads and input the following entries. Choose ADD after
each entry and OK when done.

Label Type Orientation Dir W A b
20K@.3 POINT GLOBAL Y -20 0.3 -
I5K@.3 POINT GLOBAL Y -15 0.3 -
2.15U0 DISTRIBUTED GLOBAL Y -2.15 0 1
1.75U DISTRIBUTED GLOBAL Y -1.75 0 1

W = intensity, a = distance from J1/length, b = load length/length

Choose Define/Load Cases and input Dead, Live, and Wind in the label box,
choosing ADD after each entry and OK when done.

spCad Tutorial
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Load Cases E|

Label

Live
Delsts dind
Modify

oK | Cancel |

Figure 8-6 Define Load Cases

Choose Define/Load Combinations. In the LABEL box enter 1.4D+1.7L. Select
SELF and DEAD from the LOAD CASE list, input 1.4 in the FACTOR box, and
choose INCLUDE. Select LIVE from the LOAD CASE list, input 1.7 in the
FACTOR box, and choose INCLUDE. Choose ADD. The combination is added to
the list at the bottom.

Load Combinations E|

Label 0.90+1.3wF
Laad Caze N Factar Factared Cazes

03

D ead 0.9 Dead

Li 1.3 wind
\,\I,:;sd Include "
Remove

| Combiration Mo, of Cazes Add
1.4D+1.7L 3

Delete

Modify
o |
Cancel

Figure 8-7 Define Load Combinations

In the LABEL box, enter 0.9D+1.3W. Select all items in the FACTORED CASES
box and choose REMOVE. Select SELF and DEAD from the LOAD CASE list,
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input 0.9 in the FACTOR box, and choose INCLUDE. Select WIND from the
LOAD CASE list, input 1.3 in the FACTOR box, and choose INCLUDE. Choose
ADD. The combination is added to the list at the bottom. Choose OK.

Drawing the First Floor:

In the Main window, choose Edit/Plane. PLANE dialog box appears. Select XZ
and choose OK.

Plane window is opened and the CHANGE PLANE dialog box appears. Accept
the default label and coordinate, and choose ADD. The data are added to the list
box. Choose OK. The first floor (Y=0) is now the active plane.

Choose Options/Drawing Area, the DRAWING AREA box appears. Enter 0 for
MIN, 100 for MAX, and 5 for STEP (for both X and Z). Choose OK.

Choose Options/Snap, the SNAP box appears. Enter 5 for X, 5 for Z, and check
the SNAP ON box. Choose OK.

Choose Edit/Add Member. As you move the cursor, its position is displayed in the
left-most cell of the Status bar. Note that positive Z is pointing down on the
screen.

Point to (0,0) and click the left-mouse button. A joint is inserted and a line follows
the cursor. Point to (0, 20) and click again. Another joint is inserted and a member
is created between the two joints.

Click the left button on (0, 40) and (0, 60). The three members along line A are
drawn. Click the right-mouse button to end.

Choose Duplicate/Select and marquee select all three members (members will be
drawn in cyan).

Choose Duplicate/Copy, point to (0, 0) and click; the COPY box appears. Input 25
for HORIZ distance, 4 for QUANTITY, check the CONNECT JOINTS box, and
leave the other boxes to their default values of zero. Choose OK. The rest of the
members of this level are generated.

Generating Floors 2 through 13:
Choose Duplicate/Select and marquee select all the members on the floor.

Choose Duplicate/Extrude, point to joint (0, 0) and click; the EXTRUDE box
appears.
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Enter 10 for Y distance, 12 for QUANTITY, check the CONNECT GENERATED
JOINTS box, and leave the other boxes to their default values of zero. Choose OK.
Floors 2 through 13 are generated.

Generating Floors 14 through 17:

Choose Options/Change Plane. The CHANGE PLANE box appears. From the list
box, select Y=120 plane and choose OK. This floor is now the active plane.

Choose Duplicate/Select, and marquee select the members that bound the two bays
in the center of the floor.

Choose Duplicate/Extrude, point to joint (25, 20) and click; the Extrude box
appears.

Enter 14 for Y distance, 4 for QUANTITY, check the CONNECT GENERATED
JOINTS box, and leave the other boxes to their default values of zero. Choose OK.
The top four floors are generated.

Choose Options/Exit to return to the Main window where the model may be
viewed in 3-D.

Generating Columns Below Ist Floor:
Choose Edit/Plane; in the PLANE box, select XY and choose OK.

Choose Options/Drawing Area, the Drawing Area box appears. Enter -15 for Min
Y and choose Ok.

Plane window is opened and the CHANGE PLANE box appears. From the
generated joints and members, all possible XY planes are defined and listed.
Select the Z=0 plane and choose OK. The elevation along line "1" is now the
active plane.

Choose Edit/Add Member. Point to (0, 0) and click the left-mouse button. Point to
(0, -15) and click. A member is added between the two joints. Click the right-
mouse button to end.

Choose Duplicate/Select and marquee the member just drawn.

Choose Duplicate/Copy, point to (0, 0) and click; the COPY box appears. Input 25
for HORIZ distance, and 4 for QUANTITY. Clear the CONNECT JOINTS box
and choose OK. Four more columns are generated.

Choose Duplicate/Select and marquee select the five columns below the first floor.
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Choose Duplicate/Extrude, point to joint (0, 0) and click; the EXTRUDE box
appears.

Enter 20 for Z distance and 3 for QUANTITY. Clear the CONNECT
GENERATED JOINTS box and choose OK. The rest of the columns below the
first floor are generated.

Choose Option/Exit to close the Plane window and return to the Main window.
The model can be viewed here in 3-D (you may need to rotate to get a better
view).

Assigning Supports:

Choose Assign/Supports. The SUPPORTS box appears. Rotate the model so that
you are looking directly at the XY plane.

Check the Dx, Dy, Dz, Rx, Ry, and Rz boxes, choose the ASSIGN button, and
marquee select the joints at the base of the model. The selected joints are shown in
red.

Assigning Member Properties:

Choose Assign/Member Types. The MEMBER TYPES box appears.
MATERIALS is selected in the drop-down list and CONCLW is displayed in the
list box.

Choose Show/Preferences, and in the dialog box, clear COLUMNS, check
BEAMS, and choose OK. Only beams are displayed. Marquee select all beams in
the model. The selected members are drawn in red.

From the drop-down list, select SECTIONS. The list box displays the defined
sections. Select 24x24 from the list and marquee select all the beams.

Assigning Member Loads:

Choose Assign/Member Loads. The MEMBER LOADS box appears. DEAD is
selected in the drop-down list and the defined member loads are displayed in the
list box.

Rotate the model so that you are looking directly at the XZ plane (Y is pointing
out of the screen and X is pointing to the right).

From the list, select 20k@.3 and marquee select the four rows of X-beams, one
row at a time. The selected members are drawn in red.
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From the list, select 2.15U. Note that the X-beams change to black indicating that
they have a different assignment. Marquee select the five rows of Zbeams one row
at a time. The selected members are drawn in red.

From the drop-down list, select LIVE. From the list box, select 15k@.3. Marquee
select the four rows of X-beams, one row at a time. From the list box, select
1.75U. Marquee select the five rows of Z-beams, one row at a time.

Assigning Self Loads:

Choose Assign/Self Loads. Rotate the model to a 3-D view. Choose Show/
Preferences, check the COLUMNS and BEAMS boxes, and choose OK. Marquee
select all members.

Assigning Rigid Diaphragms:
Choose Assign/Rigid Diaphragm. In the RIGID DIAPH box, select ATTACH
ALL, and choose CLOSE.

Inputting Lateral Loads:

Choose Options/Lateral Loads. From the LOAD CASE list, select WIND; in the
LOAD TYPE group, select WIND; and in the DIRECTION group, select X.

Lateral Loads

Code

,——| Load Type
Load Caze

Wwind A " Seismic $Z ¥z Floar Drata....

Direction

Jiiin.

Fol268207  kips e 0t Madify

162 724 a a1 an

148 1 a 2] 30

134 £.93 a 50 30

120 17.7 a =] 30

110 145 a a0 an

100 14.3 0 50 30 b
Apply Loads Print Close

Figure 8-8 Input Lateral Loads
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Choose the PARAMETERS button. A dialog box appears. Input 75 for v, 0.8 for
WINDWARD Cq, and -0.5 for LEEWARD Cq. Select EXPOSURE B and
STANDARD OCCUPANCY and choose OK. The wind forces are displayed in
the list box. Choose APPLY LOADS, then choose CLOSE.

Wind Parameters (U.B.C.) E|
B azic wWind Speed Exposure
v= |75 mph QE
i C
Prezsure Coeff, Cq D
“Windward |0.8 Decupancy
Leeward |-0.5 " Egsential
'
Stagnation Pressure BT
" Special

gz = p=f

i Standard

oK | Cancel | ol

Figure 8-9 Wind Parameters

Saving File:

Choose File/Save As, select the spFrame file *.FRM for the file type, enter a valid
name in the FILENAME text box, and choose OK. The file may be opened using
spFrame for analysis.
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Appendix

Conversion Factors - English to S|

To convert from To Multiply by

in. m (1000 mm) 0.025400

ft m 0.304800

Ib N (0.001 kN) 4.448222

kip (1000 Ibs) kN 4.448222

plf (Ib/ft) N/m 14.593904

psi (Ib/in.?) kPa 6.894757
ksi (kips/in.?) MPa 6.894757
psf (Ib/ft?) N/m? (Pa) 47.88026

pef (Ib/ft) kg/m’ 16.018460
ft-kips kN +m 1.355818

Conversion Factors - Sl to English.
To convert from To Multiply by

m (1000 mm) in 39.37008
m ft 3.28084

N (0.001 kN) Ib 0.224809
kN kip (1000 Ibs) 0.224809

kN/m pIf (Ib/ft) 68.52601

MPa psi (Ib/in%) 145.0377

MPa ksi (kips/in®) 0.145038
kN/m? (kPa) psf (Ib/ft?) 20.88555
kg/m’ pef (Ib/ft) 0.062428

kN - m ft-kips 0.737562
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Contact Information
Web Site: http://www.StructurePoint.org
E-mail: info@StructurePoint.org

support@StructurePoint.org

StructurePoint, LLC.

5420 Old Orchard Road
Skokie, IL 60077
USA

Phone: (847) 966-4357

Fax: (847) 966-1542
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