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Enhancements in RM Bridge CONNECT Edition V11 Update 1 (V11.01.00):

RM Bridge CONNECT Edition V11 Update 1 contains the following enhancements and error
corrections:
1. RM 64-bit
2. Parallel Sparse Solver
3. FEM: Enhancements for Shell Elements
0 Envelope-FE Results for Shell Elements
O Export Load Case-FE and Envelope-FE Result to Excel



o
o
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FE Result integration for Composite Sections
Quantity Report for FEM
FE Cross-section Modeling Improvements

4. Enhancements in GUl including:
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Assign load in main window graphically,

New substructure wizard in Modeler,

Add graphical support in Analyzer,

Copy/paste node coordinate data from RM to excel and vise-versa,
Automatic node and element numbering for creating new models in Modeler,
Copy/paste variable Table data from excel to RM and vice-versa,

Direct access to RM-Set (RHIST) in Tint action (time history analysis),

Results View,

Display element, nodes, and analysis time count

5. Enhanced TCL Editor: Error/Warning list generation, and WinMerge/Diff Control
6. Other Enhancements
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New live load macro for South Africa standard,

User Damping and mode selection for dynamic wind analysis,

Excel file output for influence lines and List Sup files,

TCL command extensions to access eigen value analysis results,
Stress leading superposition results output is now added to list sup,
Trapezoidal load applied from begin to end of element series

7. RM View: Quantity report and Automatic import of generated plot files in RM Bridge
8. Error Corrections

Note: RM Bridge View automatically will be installed with RM Bridge, RM Bridge Advanced, and
RM Bridge Enterprise on your machine. Prior to installing the latest version, please uninstall any

pre-existing RM Bridge View.
If you get an installation error message 1603 or 2738, please follow these steps:
1.Click on the Start menu, choose Run, type cmd and click OK
2.For 32-bit OS
0 To unregister the VBScript engine, run this command: reg delete
"HKCU\SOFTWARE\Classes\CLSID\{B54F3741-5B07-11CF-A4B0-00AAO04A55E8}" /f
0 To unregister the JScript engine, run this command: reg delete
"HKCU\SOFTWARE\Classes\CLSID\{F414C260-6AC0-11CF-B6D1-00AA00BBBB58}" /f
3. 64-bit OS
0 To unregister the VBScript engine, run this command: reg delete
"HKCU\SOFTWARE\Classes\Wow6432Node\CLSID\{B54F3741-5B07-11CF-A4B0-
00AAQ04A55ES8}" /f
0 To unregister the JScript engine, run this command: reg delete
"HKCU\SOFTWARE\Classes\Wow6432Node\CLSID\{F414C260-6AC0-11CF-B6D1-
00AA00BBBB58}" /f
4.Retry installation



1. RM 64-bit
A new 64-bit version of the software is now available. This version allows for the execution of
very large models and significant increase in the speed of analysis as well.
Note: The difference in machine precision between 32-bit and 64-bit may result in numerical
difference in results generated by the two versions of the program. It should not however
result in significant difference in resulting design from the two analyses.

2. Parallel Sparse Solver
The new solver which improve the calculation speed for dynamic analysis has been added. User
can choose between the old skyline solver or the new intel parallel solver for faster calculations
on repetitive analysis projects like time history, live load analysis, AddCon, etc.

This new solver can be found under Dynamic/Iterations under Eqn. Solver as it shown below:

A Recalculation n
[=] Structure Type » Schedule ‘(DefaultSchedule)’ - Dynamics / lterations Structure type
4 @ (DefaultSchedule)
= Basic Settings Dynamics Iteration Control Cross Section Integration
=] Extended Settings
=] Dynamics / Iterations g (m/s2) 9.81 Relax 0.7 Iteration 1000
= Qutput Parameters
= Summary dt (s) 0.01 Niter 40 Recurs. level 2
cl 0.5 Tol-1 0.005 Incr. factor 0.25
2 0.25 Tol-2 0.005 Relax. factor 02
Alpha 0 e Tal-3 5e-06 Tolerance 1e-06
Beta 0 - Tol-4 1.5e-05 |—Eqn. Solver—
@l
Damp. factor £ | 0 @ Sy
@® Parallel Sparse (INTEL) | e
Tol. (mi/ki) 1e-08 Used processors (threads) default
@ This computer has 8 threads Modal Analysis
(®) Eigen
[C]RM mode superposition method Hz
A Y Recalculate a Run Reset ‘v Summary Page Ok Cancel

A new tcl command for parallel solver is also introduced. This new tcl command is listed below:

SOESOL SKYLINE/INTEL

3. FEM: Enhancements for Shell Elements

3.1 Envelope-FE Results for Shell Elements:
An option to report the Shell forces, Stresses, Displacements, and Nodal forces for Shells under
the Envelopes-FE is now available. The Shell results for Envelope-FE can be viewed as shown
below:
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signin |+ [
Settings: EC  sumic v || Perecaicuiate Analyzer | DEFRULT v | Analyzer (Enterprise) > Resulls > Envelopes - FE -~ X
wr || 7% Navigation ™ <« | 7 C18988.GB 8 e 5] [ BE BE weE
A Load Defnition - -
4 F Stges Body  Ref, Elen Materisl Status  Information ]| -Cetored Fces: Supapodhion Sudeaic. tew NioAx | fncal st Kondes S /) N 2172 Sy Ml 247, 7ER AN
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= Additional Congtraints o Rl EN_Eurocodex_30/37 Act AUTO (102)
& i i W 103 EN Furocodet 30437 Act  AUTO (103}
& Srige Siniudviis 4 104 ENEurocode 3037 At AUTO(104)
& Eriras 05 105 ENFwocodeC30/37 At AUTO(105)
o % Results 106 106 EN_Eurocodex_30/37 Act AUTO (106}
07 w7 EN_Eurocodex_30737 Act AUTO (107}
108 108 ENFurocodef 30/37 At AUTO{108)
109 109 EN Fuocode 3037 At AUTO(109) Gt |
1o 10 EN_Euracedet 30737 Act  AUTO D) g d
m m EN_Eurocodex_30/37 Act AUTO (111} u——
M2 12 ENEwocodef 3037 At AUTO(112) o
M3 113 ENFuocedef 303 Aa AUTO(113) il
= Tl-ldsup n4 14 EN_Euracodex_30/37 At ALTO (114) =
» TlLidsup w ns ns EN_Eurocode_30/37 Act AUTO (115) Lt
AN 116 116 ENFurocode 3037 At AUTO(118) g i
- N M7 17 EMEwocodef 30437 At AUTO(117)
18 113 EMFurocodeC30/3T At AUTO (118 - il : - o |
[ Shocits I Area Integrals Line Infegrais 1 Moz, f=| 100 ¥ Superposition Seftiesup | vm= | 2000 | aavym) Auto | [ Lock
Elem Nade N (i) My (k) Ny (ki) N (khimyr) My (khenmi) Maxy (khienym) Qyz Dehjrn) oz e
1 N1 (209} 1403889 304181 aneer Q0es1 Q035% 140565 000539 Q633N
N2 (210} 5203854 822175 941528 176027 Q0431 115837 Q07147 253619
N3 (310} -4805923 -13.56023 -1445801 -18E2109 052344 414895 -012909 -093170
1A (309) w3242 524176 1702748 450744 021615 401335 001657 506105
2 NY (309} 3047192 308107 TAEE3S 1147311 0428 23389 QoS40 ST5ETE
N2 (310 7771445 578627 1655078 3613804 Q62392 458328 021534 11.8552%
N3 (40055) -17.60487 157612 158622 -5552187 -326580 551310 -023804 652696
14 (40040) 106822 169160 144754 17.70964 Qs 230821 ape4z 27T
3 N1 (40048 161751 98516 Q83074 1766255 agea10 245483 anessy 6215
N2 (40055) 1588458 297663 152196 ss327r ~LBI0G4 A EN2E Q24517 120082
M3 (40056) 1619224 242109 1087259 67143106 613325 -356551 -025382 123137
A (40050) 1285198 nasa21 480770 2154832 152413 21ME55 QDasET 497098
4 NT (40050) 1285198 085821 4B0TTO 21542832 152413 204856 angssT A 57058
al N2 (#0056} 1619224 24205 10572589 S7.13106 613325 ~3.56551 025382 1123137
N3 (40057 5187466 -375054 1760461 503355 B4 -240027 -0AMSS 1400835
N4 (40051) -25.30068 143133 176763 2582033 231960 144326 007938 614687
H N1 [40051) 2538068 143123 776763 2582033 231960 144326 007938 E14EET ¥

|
‘ Shell forces Stresses Displacements Nodal forces.

Note: The results presented for Envelopes-FE are available only for load cases superposition. To
access these results in the superposition file, user needs to enable “Store leading envelopes
results for finite elements” in the Recalculation pad in Analyzer under Extended Setting as it
shown below:

Envelope-FE results for shell elements will be disabled with blank output if user don’t select this
option.

I8 Recalculstion X

I=] Structure Type » Schedule '(DefaultSchedule) - Extended Settings Structure type
v @ (DefaultSchedule)
[=] Basic Settings

[ Special Setti ~Creep and Shrinkage
[=] Extended Settings = e 2 <
[=] Dynamics / Iterations [Juse Shear Lag Defs. for stiffness reduct. [] storage-Alt. for C+S Effects (Comp.)
[=] Qutput Parameters
in pri Print creep and shrinkage factors

=] Summary [J3ein primary forces to composite O p g

[[Jinclude Primary TempVar effects [1c+s caleulation {internal formulas)

[lgnore shear deformation Use full CS for creep calculation

Store leading envelope results for finite elements Time stepping @ Linear () Logar.

Aging factor w2 0.5

~Pre-stressing
[Jupdate CS Values: (-) duct areas
[l Update CS Values: (+) tendon areas
[Jupdate CS Values: (+) grouted areas

[[Jinclude el. comp. losses for ungrouted

[ Ext. tenden (prim.+sec. throughout)

[]store slave tend. geom. as 30 points Start date (dd/mm/yyyy) Today

A v Recalculate all Reset |v Summary Page Ok Cancel




Note: In the current release, FEM envelope results for Shell elements in the Result pad are only
displayed for area integral 100 (first defined area integral).

3.2 Export Load Case-FE and Envelope-FE Result to Excel:
A new button for exporting load case-FE and envelope-FE is now available.
_ Copy to Clipboard: Select all data by using Ctrl+A or Hold Shift and click on desired rows to
select different data. Click on “Copy to clipboard” icon or use Ctrl+C to copy the selected data

then use Ctrl+V to paste into an excel file.

Shells Area Integrals Line Integrals 0 MinVx v -1 v Superposition BR.sup —

3.3 FE Result integration for Composite Sections:
The composite section integral results for finite element models can be obtained by specifying
the join option in the load case result. This requires a beam like composite definition to be
made for the finite element cross-sections as well. In cases, where composite element is
activated the integral results are shown as normal results like it is presented for beams.

3.4 Quantity Report for FEM:
Quantity report is now available for FE models. User needs to calculate the model then click on

the Quantity Icon = in the main window.

3.5 FE Cross-section Modeling Improvements:

a. User no more needs to redefine the part number while generating the shell elements.
The shell element automatically determines the part it belongs to from the cross-section
finite element it is laid upon.

b. The part assigned to shell elements always lie on the nearest intersection of the
construction lines.

c. A warningis added if a finite element is laid over two different cross-section finite
elements i.e. different part numbers.

d. A correction is made to adjust the thickness of the shell element according to the cross-
section element it is laid upon.

e. A new hint message screen is added on the top right-hand side of the cross-section
window for better viewing of the hints.

f. Creation of area integral is now done in one less step.



4. Enhancements in GUI
Several GUI enhancements have been implemented to improve the user experience. They
include:

4.1 Assign Loads in The Main Window Graphically:
View load icon in main window has been extended to Add/View Loads which allow user to
create new load sets or load cases using 3D-graphical selection in the main window. User can
also view traffic loads and wind gird.
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4.2 New Substructure Wizard in Modeler:



A new option for creating substructures in Modeler have been added. This new option allows to
define multiple supports at once. The new feature is available by right click on “Piers” tree item
inside Modeler and click on “Wizard Substructure”. There are different substructures which can

Substructure wizard

Reset supports name

4.3 Add Graphical Support in Analyzer:

port  Lateral support

be define including: Abutment, Drop Cap Pier, Hammer Head, Wall, and Columns.

~ | DropCap -
oA,
| mackl
e ater

4 msen before

K Deiete

J:X Delese all

A new option for creating node supports graphically in Analyzer have been added. This new
option allows to define multiple supports at once. Existing node supports and any ground spring

connection can also be viewed.



4.4 Copy/paste Node Coordinate Data from RM to Excel and Vise-versa:
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| « Show | ‘ X Clear
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Hold SHIFT and select the nodes.
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| o ok | Kdear

2- Assign Support
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Custom
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A new option for copy/paste node coordinates from/to Excel has been included. Data can be

copied to excel (clipboard) using
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4.5 Automatic Numbering for Creating New Models:

Support Wind Grid  Ddagram Dutp
Mo
No
Mo



A new option for assigning pre-defined numbers to elements for creating new model is now
available. Predefined numbers can be used as default numbers or can be changed to desired

numbers.
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4.6 Copy/paste Data from Excel Into Variable Table (Analyzer-> Properties=>Variable)
New buttons for copy/paste data in variable “Table” from/to Excel is now available. Data can

b ] 3
b ied t | (clipboard) usi = d b ted f | (clipboard) using ="
w [P naigation = <c | menzsies] | o o 5 e 0 ] =
= Wizard ~
B :'2?:;: O Group Varkisme Vaue e
i 9 Propent EN1992 EC2kh o
i SLLmer‘er:l Progerties Egn EC2at0 'E-' “ + 316503460 07
[ Geoups / Attribute Sets EN1SS2 EC2betace #1267 50+ 00
+ Materiat Data EN10%) Eram Formula it
14 Teme Funetions ENta92 EC2Rel +40640566-02
NS Cross Zctloné EN1992 ECIRIOSS || Geowp EN1992 - 443102000002
3 Aee Class EN1SS2 EC2RLOSSZ 1850000803
EnIgR EC2RLOSSS | Mame Time Histont +T520000e-03
T EN1982 EC2Rtime +2AEI0GAe 01
" ENIBS2 EC2RTab wan
a G Schecule RsA NAIDL Description P
+- X Load Definition R3A MAUOL x e
* Comsination Table F5A NAUDL ¥ Cancel e
* Load Management R5A NASLDL i
= Load Set Definition o [ L MNASUDL L (]
PR o RSA NASUDL " L]
zeon RSA PEDUDL ! wrr -
=TS X\ PEDUDL = T Pediestrian Load Intensity” —_— 'g B

4.7 Direct Access to RM-Set (RHIST) in Time History Analysis (Tint)
A new option for creating a new RM-Set (RHIST) directly from Action Tint for time history

analysis is now available.



] Action Tint - B
Action | Tint ||L| [] Action will be skipped
Load case name Output type
Input-1 | |v| [env [] -
Delta-t (View layout for videa) (TInt substeps)
mput-2 | -] | -] | M
RmSet (Video speed factor) (Video resolution)
input-3 -] | -] | M
(DEFAULT) testl ~
Create new
Output-1
Output-2 G ONew @ | (DEFAULT)
Name | TH1
Delta-T (d)
Description
Description Type | RHIST

Lo/ ]

4.8 Results View
Simultaneous results view in the Results pad is now available. Results display in main window
get updated automatically by clicking on any result options.

Also, results dialog box in the tree has been updated. For more information click on F1-Help.
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[1Support Reactions
[Icolored Faces
a[¥|Diagram
[¥]Curve_1
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4.9 Display Number of Element, Nodes, and Analysis Time Count

The information about total number of elements and nodes is now display in the left bottom

panel.
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Total analysis time count is now display in the bottom of main window for user info.
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5. Enhanced TCL Editor

Enhanced TCL Editor is set as default editor. “Error list” for viewing errors/warnings in tcl scripts
and “Differences” for comparing tcl scripts are now available.

T Error List

d Jd Comment

k % - H Blcow. W oA

Ja Uncomment

W Coeur
B Previous B Next

| Cotapse  [Hia—

Fird S feplace E Dxpand | Combents "V Bookmarks

RM-Lesson-26-E1el

- RM-Lesson-26-E.tel #.70L - Imput #iie for training step 26 (Further Definftions In M - Finalized Exmmple}

o RMJOB BEGIN R0 DIGEN

RMVERSTON 935803 "

T SRMUNIT BEGIN
& L
5 HHGLE
LENGTH
LENGTH
g 1ar
REINF
FORCE
HoHENT
ATRESS
1 Tow
18 TIHE
12 TIHE

0 | RANTT BD

STRXT oecaii
RESILT RAD

SAFETY BEGIN

WORKDIA NONLINE

RMBAT ~

O

WORKDIA NONLINE

WORK

cREE®
SHATME
Evant
AfLAX

WORKDIA ULTIMATE

" lme  Descption Statement

Error List

Find Reqults




6. Other Enhancements

6.1 New Live Load Macro Per South African Standard (TMH7):
A new live load macro per South African Standard (TMH7) is now available. It includes
combinations for NA, NB, NC, and pedestrian loading. It can be found in Traffic Load Macros
under Extras.

E)ctras| Results RMView View Options Help? Bentley Cloud Services
Fast Rolling Stock Analysis _
Structure Manipulation [
:Traf'fir: Load Macros » Live Load Macro for BS5400 Part 2, 1978
Pre-Processors 4 Live Load Macro for BD 37/01, 2001

Live Load Macro for HK Standard 1997

Live Load Macro for AASHTO (ASD and LRFD)

RMCast - Precast Segmental

I 4
Loading and Stages , Live Load Macro for Chinese Standard
HTML , Live Load Macro for Canadian Standard
Lists Live Load Macro for South African Standard
OpenBridge Modeler 4 I
m Live Load Macro for South African Standard
Stage name: Traffic-RSA-TMH7 d——
[NaA NB [ NC | Pedestrian

Create stage for NA evaluation and combination

Envelope for NA combination live-NA.sup v
[ Delete temporary envelopes

Number of NA lanes 3

MName of lane 1 1

Name of lane 2 2 v
Name of lane 3 3 v
4 -
5 -
6 -

J Ok x Cancel

Note: The load trains for South Africa can be imported to the project from Extras = Loading
and Stages = Load Train Definition = South African Standard



The template will be imported into the current project.
NA NB NC Pedestrian

Width of pedestrian loading (m)| 1.000 |

Append load trains after existing definitions

Options
(®) Read to RM Database

() Save to TCL file

6.2 User Damping and Mode Selection for Dynamic Wind Analysis
New inputs for user defined damping and mode selection have been added for Wind Analysis
(Action Wind). This new input is optional and when provided is considered in the analysis as
well. Click on F1-Help for additional information about these new inputs.

Wind | =] 1 Action will be skipped
Wind number (Type of damp. dependency) (Damping table name)

Input-1 M =] | ~

Damping constant Dx:Dy:Dz

nput2 -] | =] | |~

Modal file name ALL or ACTIVE (RM-Set)

nput3 |- | My

Superposition file name

Output-1 ‘

List file

&

Qutput-2

Delta-T (Day)‘ 0.0

Description ‘

6.3 Excel file output for influence lines (ListIinf) and List Sup (ListSup)
Excel file output for actions ListInf and ListSup are now available.



[Lstnf |~ [ action will be skipped
Influence file name

Input-1 Hj |

Input-2

Input-3

(Excel file)
Output-1 |

List file

*

Output-2

Delta-T (Day)| 00

Description |

Listsup |L| [ Action will be skipped
Superposition file name

| A
(Split || Join)
[=] |
[~ |

(Excel file)
Output-1 ‘

List file

*

Qutput-2

Delta-T (Day)‘ 0.0

Description ‘

6.4 TCL Command Extensions to Access Eigen Value Analysis Results
New TCL commands to access Eigenvalues for elements and nodes by mode shapes are now
available. Please see section 2.8.38 in the TCL script guide for more information.

6.5 Stress Leading Superposition Results Output



Stress leading superposition results output is now added to list sup in the Result tree and RM-
Sets.

6.6 Trapezoidal Load Applied from Begin to End of Element Series
A new option which allows to apply the trapezoidal load from begin to end of element series is
now available.

N Trapezoidal Element Load - TG X

Elements Elernent Begin Element End @® Real length

(®) Element series Qb (kNS D Qe (kN/m) D () Projection
From [101 |
) . | Qy @ O Nodal load
o
Qzb (kN/m) D Qze (kN/m) D (®) Load per length unit

i | ! | () Load mult. by CS width
O Assembly = (O Load mult. by C5 depth
() User area (m.m)
|I|:| Distribute load frem beg -> end elem node I @ Global O Local 0.0000 0.0000
JOk Ok+New Explanation XCanceI

7. RM View Enhancements
Quantity report including cost estimate and plots generated in RM are now available in RM
View. For more information click on F1-Help in RM View Report.
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8. Error Corrections
The following errors have been corrected:

The program used incorrect grouted area for pretensioning tendons when user selected
“Update CS values: (+) grouted area” in the extended setting under recalculation pad.
This may have resulted in incorrect forces on structural members. This has been fixed by
changing the grouted area for pretension tendons equal to zero.

FE Computation at Gauss Points: The plate element formulation was reporting stresses
which were directly calculated at the node points. In this version, an improvement is
made to calculate stresses at gauss points and then they are extrapolated to node
points. This approach produces more accurate stresses.

The issue of wrong Reactions presentation in the Main View have been fixed.

The program accidently replaced wrong numbers when using two noses in ILM. Also, the
tendon elements generated were not well assignment. These issues have been
corrected.

Sometimes, two-part numbers at the same position would be generated for finite
elements laying over the same parts. This was not expected behavior and is now
corrected to generate the same part number in such situations.

The program didn’t show the assembly selection in the new load case when user creates this
new load case using "copy the current line". This issue has been corrected.

The program was not considered the haunch in the formulation for Hollow box bridge wizard for
AASHTO code. This issue has been corrected.

The program used incorrect value for tensile strength of prestressing steel in calculation of
relaxation per AASHTO ASD method. This has been corrected by assigning correct values in the
material property.

PushoverD analysis: The program used incorrect value for the ground acceleration equal to 9.81
m/s/s for both US Customary and Sl units. This has been corrected for converting spectral
diagram from Sl units to US units to find the performance point in Pushover analysis.

The issue with using assemblies in ILM has been fixed.

Product Interoperability
OpenBridge Modeler
MicroStation, GEOPAK, InRoads, MXROAD

System Requirements
Supported Operating Systems:
e Windows 7, 8, 10 (32 and 64 bit)

Prerequisites:

¢ Windows Installer Version 3.1v2

¢ Microsoft .NET Framework 3.5 SP1
¢ Microsoft Access Runtime 2007



Processor:
e Intel or AMD processor 2.0 GHz or greater

Memory:
® 8 GB minimum, 32GB or higher recommended

Hard Disk:
* 700 MB free disk space (includes 300 MB install footprint for a complete installation)

Video:
® 250 MB of video RAM or higher recommended

Quick Install Guide
To install, run the installation .exe file and follow the prompts. All prerequisites will be installed

as required. A 64-bit RM Bridge will install under “Program Files\Bentley\RM Bridge” by default.
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