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e Chronology

e |ssues

e Considerations
e Solution

* Next Steps
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Chronology

Pontis CoRe Elements Specified for Pontis 2.0
— Over 10 years ago

Covered An Expected Standard Set Of Structural

Elements

— Accessible, maintainable, easy to quantify

— Intended to be interpreted and applied consistently across
agencies

Elements Specifications Were Not Always Followed

Agencies Defined A Host Of Custom Elements And

Flags

— Physical and operational
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Chronology (continued)

Measurement Units Have Been A Continuing Issue
— Training, rounding problems and operational obstacles

‘Whole’ Elements Have Been Partitioned In Some

Inventories
— Decks

Minor Adjustments To CoRe Language Has Been
Made By T-18 In Past

Element Actions Often Associated With Agency
Maintenance Management Systems
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Chronology (continued)

e Pontis Software Has Followed CoRe Specification

Throughout
e New Pontis Version (5.1.2) Will Support The New

AASHTO Specification

— Display-only access to previous history
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Issues

e Consistency Of Data Collection And Reporting

e Disagreement On Condition State Language

e Conflation Of Protective System And Actual
Element Condition

e |nability To Track Both Separately

e Single Path Of Deterioration Implied By The State
Definitions

e Unnecessary Differentiation Of Condition States

Between Classes Of Elements
— Some with 3, some 4, some 5 —reasons now unclear
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Problem Statement

e Implement The New AASHTO Element Specification

Nationwide

— Preserve the substantial inspection data collection
Investment

— Implement protective systems separate from elements
themselves

— Implement effective measurement of defect flags and
associate with specific elements

— Enforce a consistent # of 4 condition states

— Support the ability to report National Bridge Elements
reliably (NBE)

— Support bridge management activities (BME)

— Provide for customized agency defined elements (ADE)
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Problem Statement (continued)

e States Now Manage A Huge Array Of Element

Condition Data
— Probably More Than 20M Rows Of Data
— Represents Millions Of Inspection Program Hours

e Individual State Agencies Do Not Have The
Resources To Migrate These Data

e An Automated Tool Is Required To Support The
Conversion And Strengthen Adoption Nationwide
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Key Considerations

Each Agency Has Collected Data To Its Own Standards
Any Data Migration Must Be Flexible To Accommodate

Individual Agency Practice

— Particularly agency defined elements and variations for CoRe
specification

Migration Logic Should Be Configurable

Migration Process Must Be Testable And Repeatable

Migration Results Must Be Understandable And

Believable

Migration Process Should Establish The Initial

Relationship Of Elements To Protective Systems And

Defect Flags
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Key Considerations (continued)

e System Must
— Be Interactive
— Permit What-If Development Of Migration Rules
— Run In Windows (XP and Win7)
— Have A Minimal Installation Process
— Be Configurable And Extensible

e System Must NOT

— Be A Black-Box Closed Application

e The Engineer’s Judgment Must Be Central
— Require Agencies To Hold A Pontis License
— Even Require A Database
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Solution

e Separate User Interface And Migration Engines
* Program Runs In Batch And Interactive Modes
e All Migration Processes Controlled Through Logic

Rules
— Rules are accessible for user adjustment and extension to
other elements/situations

e Assumes Configurable Set Of CoRe Element
Information Is Used For Input

e Assumes Configurable Set of AASHTO Element
Information Will Be Generated
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Interfaces

e Command-Line
— Runs From Command Prompt (DOS Prompt)
— Classic batch utility approach
e Interactive Windows Program
— Tabbed Organization
— Specific activities on each tab
— Settings accessible from user interface
— On screen help and diagnostic messages
— Selective processing of elements and rules for What-If
analysis
e Both Interfaces Use The Exact Same Migration
Engine.
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Command-Line Program

e AllInput As Part Of The Command
— Or
 Program Controlled Through Parameter Files
* Not Interactive
e AllResults Available In Xml And Text Files
e Diagnostic Messages Written To Log Files
e Rudimentary Help
e Suitable For Automating Mass Migration
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Interactive User Interface

AASHTO Visual Element Migrator 1.0
L] Ecit Migrator Rules| g CoRe Elements| | g AASHTO Elements - NBE/BME/ADE|

Rule Definitions

||:| |ID T “Name

=

Rule
Selections

1zdln 3d, Unpainted Steel 106 w/ Smart Flags

.3¢, Unpainted Steel 106 Cnly

.33, Unpainted Steel 101 Only

.3b, Unpainted Steel 101 w/ Smart Flags
.2, Metal Traffic Rail

.3 — HP Conc Slab

.2 — HP Conc Deck

.1 - Precast Conc Culvert

OEO0ODODDSO0O0EO0E

DA12 - Approach Slabs

D1.1.2, Decks

D.3.3.3, Reinforced Concrete Traffic Rail
D.3.3.1, CoRe Metal Coated Traffic Rail
D.3.2.1, Bearings & Timber/Cther Railings
D311

. Joints

Bd.;.l‘ Timber, Example Deck 6 - Grid Deck Elemen|
D.1.2.2, Example 3- Grid and Orthotropic Deck Elem
D.2.14, Unpainted Steel NBE and BME Elements
D.2.2.1, Concrete- Prestress BME

D.2.2.2, Concrete- Mild Steel Reinforced Concrete B
D.2.3.1, Timber

D.4.1.1 - Other Material

D.1.1.3 Decks

D.1.2.1, Steel, Example 4- Grid Deck Elements Only 2|

D.1.3.2, Example Deck 7- Timber Dack with Wearing
D.2.1.1, Painted Steel, Example 55C 1

]

Rules Manager

Selected Rule Details

1// saved from AASHTO Visual Element Migrator - 9/27/2@11 3:06:55 PM

3 TRANSFORM("D.2.1.3d

4 SCOPE (ELEM_LIST, 106);
5 EXCEPTION(1@1, Runtime exception when trying to apply rule D.2.1.3d");
6 // TST - 9/26/11 - not sure if Smart Flags working right

7/ TST - 9/27/11 - revised so only 186, which becomes 187

8 // Made many changes below since 181 is 4 C5 and rules had 5 CS

9 // Assume weathering steel and thus AASHTO 515

1@ // 363 is 4 Condition states, original rules showed 3

1. //
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
EL)
31
32
33
34
35
36
37
38
39
40
41
42

(EXISTS (358)

"D.2.1.3d, Unpainted Steel 106

Smart Flags

EXISTS(363))

(MAXSTATE (363)<=3 MAXSTATE(356)<=2)

ASSIGN_QUANT(187) = QUANTITY (THIS);
ASSIGN_QUANT(336) = 1;
ASSIGN_QUANT(383) = 1;

ASSIGN_PCT(187, 1) = PCT(THIS, 1);
ASSIGN_PCT(187, 2) = PCT (THIS, 2);
ASSIGN_PCT(187, 3) = PCT (THIS, 3);
ASSIGN_PCT(1@7, 4) = PCT (THIS, 4);
ASSIGN_PCT(358, 1) = PCT (356, 1);
ASSIGN_PCT(356, 2) =
ASSIGN_PCT(355, 3) = 0;
ASSIGN_PCT(383, 1) = PCT (363, 1);
ASSIGN_PCT(363, 2) = PCT (363, 2);
ASSIGN_PCT(363, 3) = PCT (363, 3);

PCT (356, 2);

ASSIGN_QUANT(S15) = QUANTITY (THIS);

ASSIGN_PCT

ASSIGN_PCT (515, 1) = PCT(THIS, 1);
ASSIGN_PCT (515, 2) = PCT(THIS, 2);
ASSIGN_PCT (515, 4) = SUMPCT{1B1, 3, 4);

107, 4) = 1909;

(
ASSIGN_PCT (356, 4) = 10@;
ASSIGN_PCT (363, 4) = 10@;
ASSIGN_QUANT(515) = QUANTITY (THIS);
ASSIGN_PCT (515, 1) = PCT(THIS, 1);
ASSIGN_PCT (515, 2) = PCT(THIS, 2);
ASSIGN_PCT (515, 4) = SUMPCT(181, 3, 5);

(EXISTS (356)

NOT EXISTS(383))

Individual Rule
Syntax

L] L] ]

» P
[ pase 1 orn Load | 5 New- ] Copy- ") Remove < Compile =’ Validate v Import {] Save

Rule Actions

— Showtoottips @
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Interactive User Interface

C O Re E I e m e nt < AASHTO Elements - NBE/BME/ADE| .. Settings

CoRe Element Details

D R - I i ‘ Total Quantity ‘ State Quantities ‘ BRKEY T ‘ INSPDATE 77 INSPKEY | ELEMKEY 7T | NV ‘ =
a ta ev I e W EWQBI' 05-25-2011) Element: 240 SU: 1 Envkey: 2 3048 0.00: 30.48: 0.00: 0.00: 0.00 0008 05/25/2011 WQEIL 240 2
.SANV' 05-25-2011) Element: 240 SU: 1 Envkey: 2 33.22 0.00: 0.00: 33.22: 0.00: 0.00 0009 05/25/2011 SANV 240 2
| | 0010 Inspection: {CDKB' 04-28-2011) Element: 218 SU: 1 Envkey: 2 4.88 488 0.00: 0.00: 0.00: 0.00 0010 04y28/2011 CDKB 218 2
| [C1 | Bridge: * 0010 Inspection: CDKB' 04-28-2011) Element: 241 SU: 1 Envkey: 2 9.75 8.75: 0.00: 0.00: 0.00: 0.00 0010 04y28/2011 CDKB 241 2 1
| [E] | Bridge: * : (IBEU' 04-28-2011) Element: 218 SU: 1 Envkey: 2 17.07 17.07: 0.00: 0.00: 0.00: 0.00 0012 04/28/2011 IBEU 218 2
B [C] | Bridge: ction: (IBEU' 04-28-2011) Element: 241 SU: 1 Envkey: 2 2743 26.06: 137: 0.00: 0.00: 0.00 0012 04/28/2011 IBEU 241 2
B [ | Bridge: " 0014 Inspectiohs'NRIO" 06-24-2011) Element: 218 SU: 1 Envkey: 2 17.07 17.07: 0.00: 0.00: 0.00: 0.00 0014 06/24/2011 NRIO 218 2
B [0 | Bridge: * 0014 Inspection: ('NRIO" 06-24-2011) Element: 241 SU: 1 Envkey: 2 2134 19.20: 213: 0.00: 0.00: 0.00 0014 06/24/2011 NRIO 241 2
B [0 | Bridge: * 0019 Inspection: {'EIBT' 04-12-2011) Element: 31 SU: 1 Envkey: 2 61.32 0.00: 0.00: 61.32: 0.00: 0.00 0019 04/12/2011 EIBT 31 2
B [0 | Bridge: * 0019 Inspection: {'EIBT' 04-12-2011) Element: 107 SU: 1 Envkey: 2 54.86 0.00: 0.00: 16.46: 3182: 6.58 0019 04/12/2011 EIBT 107 2
I : [ | Bridge: * 0019 Inspection: {'EIBT' 04-12-2011) Element: 215 5U: 1 Envkey: 2 5.49 0.00: 428: 110: 0.00: 0.00 0019 04/12/2011 EIBT 215 2
[F1 | Bridae: * 0019 Inspection: {'EIBT' 04-12-2011) Element: 217 SU: 1 Envkey: 2 5.49 0.00: 2.20: 274 055: 0.00 0019 04/12/2011 EIBT 217 2
12-2011) Element: 334 SU: 1 Envkey: 2 2377 0.00: 13.08: 713 357: 0.00 0ole 04/12/2011 EIBT 334 2
D M -12'2011J Element: 361 SU: 1 Envkey: 2 100 0.00: 1.00: 0.00: 0.00: .00 0019 04/12/2011 EIET 361 2
ata a n a g e m e nt -12'2011J Element: 388 SU: 1 Envkey: 2 26013 0.00: 0.00: 0.00: 260.13: 0.00
. -5—].6*2010] Element: 315U: 1 Envkey: 2 61.32 0.00: 0.00: 61.32: 0.00: 0.00
Act I O n S -5-].6-2010] Element: 107 SU: 1 Envkey: 2 5428 0.00: 0.00: 16.46 31.82: 8.58 . . .
:5-].6-2010] Element: 215 SU: 1 Envkey: 2 5.49 0.00: a28: 110: 0.00: 0.00 M | g rat | O n Act | O n S
™ Ter OUTYTINSpeCtion: "PERD™06-16-2010) Element: 217 SU: 1 Envkey: 2 5.49 0.00: 220: 274 055: 0.00
| [ | Bridge: * 0019 Inspection: ('PBRD' 06-16-2010) Element: 334 SU: 1 Envkey: 2 23.77 0.00: 13.08: 7.13: 3.57: 0.00 |
| [E] | Bridge: * 0019' Inspection: {'PBRD' 06-16-2010) Element: 361 SU: 1 Envkey: 2 100 0.00: 1.00: 0.00: 0.00: 0.00
B [C] | Bridge: 0019 Inspection: {'PBRD' 06-16-2010) Element: 388 SU: 1 Envkey: 2 26013 0.00: 0.00: 0.00: 0019 06/16/2010 PERD 388 2
B [ | Bridge: " 021" Inspection: (BVDA' 06-10-2011) Element: 243 SU: 1 Envkey: 2 12.19 0.00: 0.00 0021 06/10/2011 BVDA 243 2
B [0 | Bridge: * 001" Inspection: ('BVDA' 06-10-2011) Element: 360 SU: 1 Envkey: 2 Loo 100: 0.00: 0.00 0021 06/10/2011 BVDA 360 2
B [0 | Bridge: * 002X Inspection: ({OWGK' 06-10-2011) Element: 380 SU: 1 Envkey: 2 12.19: 0.00: 0.00: 0.00: 0.00 0022 06/10/2011 QWGK 380 2
B [0 | Bridge: * 0023 knspection: (IXFS' 05-10-2011) Element: 380 SU: 1 Envkey: 12.19 12.19: 0.00: 0.00: 0.00: 0.00 0023 06/10/2011 IXFS 380 2
B [F] | Bridge: " 0024 Indpection: 'HKXP' 06-10-2011) E\ementm 12.80 0.00: 640 5.12: 1.28: 0.00 0024 06/10/2011 HKXP 243 2 v
Download 9 Spel:f“‘" MigrateLis’tg Lnad—@ SaveH |EHI| T 2]3]4] - E‘\I‘Imﬂ vI Page 1 |of 30
| X,
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Interactive User Interface

L AASHTO Visusl Element greior 10 T . T S T = |
L f Edit Migrator Rules| g8 CoRe Elements| (g AASHTO Elements - NBE/BME/ADE | ; Settings
Migrated AASHTO Element Details

[] Summary T | Total Quantity 7 State Quantities ‘ BRKEY. [ ‘INSF‘DATE T INSPKEY. T |ELEMKEV 7 ‘E V- STRUNIT 7 | -
> | Bridge:" 0008 Inspection: (WQET 05-25-2011) Element: 240 SU: 1 Envkey: 2 3048 000: 3048: 000: 000 0008 05/25/2011  WQEI 240 2 1
| |3 eridge: 0009 Inspection: (SANV 05-25-2011) Element: 240 SU; 1 Envkey: 2 33.22 000: 23322:  000: 000 0009 05/25/2011  SANV 240 2 1
BIEES 0010 Inspection: (CDKE' 04-28-2011) Element: 241 SU: 1 Envkey: 2 975 975:  000: 000: 000 0010 04/28/2011  CDKB 241 2 1

BIEES 0012 Inspection: (IBEL’ 04-28-2011) Element: 241 SU: 1 Envkey: 2 2743 2606:  137: 000: 000 0012 04/28/2011  IBEU 241 2 1 1
@ eridge 0014' Inspection: (NRIO' 06-24-2011) Element: 241 5U: 1 Envkey: 2 2134 1e21:  213:  000: 000 0014) 06/24/2011  NRIO 241 2 1
[ eridge 0019' Inspection: (EIET 04-12-2011) Element: 315U 1 Envkey: 2 61.32 000:  000: 6L32: 000 0019 04/12/2011 EIBT 31 2 1
[ eridge 0019 Inspection: (EIET 04-12-2011) Element: 107 SU: 1 Envkey: 2 5486  000: 1646: 3182: 658 0019 04/12/2011 EIBT 107 2 1
[ eridge 0019' Inspection: (EIET 04-12-2011) Element: 241 SUs 1 Envkey: 2 5.49 000:  437:  L112: 000 0018 04/12/2011 EIBT 241 2 1
| | = srige: 0019' Inspection: (EIET 04-12-2011) Element: 217 SUs 1 Envkey: 2 5.49 000:  494:  055: 000 0018 04/12/2011 EIBT 217 2 1
[ eridge 0019 Inspection: (EIBT 04-12-2011) Element: 334 5Ur 1 Envkey: 2 23.77 000: 20200 357: 0.0 0018 04/12/2011 EIBT 334 2 1
[ eridge 0019 Inspection: (EIBT 04-12-2011) Element: 515 5Ur 1 Envkey: 2 2377, 000: 1307: 000: 1070 0018 04/12/2011 EIBT 515 2 1
[ eridge 0019' Inspection: {PBRD' 06-16-2010] Element: 315U: 1 Envkey: 2 61.32 000:  000: 6132: 000 0013 06/16/2010  PBRD 31 2 1
BEETS 0019' Inspection: (PERD' 06-16-2010) Element: 107 SU: 1 Envkey: 2 5486 000:  1646:  3LB2: 638 0019 06/16/2010  PBRD 107 2 1
PBRD' 06-16-2010) Element: 241 SU: 1 Envkey: 2 549 000:  437:  112: 000 0019 06/16/2010  PBRD 241 2 1
PERD’ 06-16-2010) Element: 217 SU: 1 Envkey: 2 5.49 000:  494:  055: 000 0019 06/16/2010  PBRD 217 2 1
. . . PERD’ 06-16-2010) Element: 333 5U: 1 Envkey: 2 23.77 000: 2020:  357: 000 0019 06/16/2010  PBRD 334 2 1
M |g rat | 0 N Act | 0 N S FBRD' 06-16-2010) Element: 515 SU: 1 Envkey: 2 2377 000: 1307: 000: 1070 0019 06/16/2010  PBRD 515 2 1
VDA’ 06-10-2011) Element: 217 SU: 1 Envkey: 2 1210 000: 1219:  000: 000 0021 06/10/2011  BvDA 217 2 1
HICKP 06-10-2011) Element: 217 SU: 1 Envkey: 2 12.80 000: 1152:  128: 000 0024) 06/10/2011  HKXP 217 2 1
ZMUR' 06-24-2011) Element: 240 5U; 1 Envey: 2 28.96 000: 2896:  000: 000 0027 06/24/2011  ZMUR 240 2 1
' 0028" Inspection: (L' D6-29-2011) Element: 241 SU: 1 Envkey: 2 1219 000:  000:  609: 610 0028 06/29/2011 I 241 2 1
' 0028' Inspection: (L' 06-29-2011) Element: 334 SU: 1 Envkey: 2 6.10 000:  000:  366: 244 0028 06/29/2011 I 334 2 1
: 0028" Inspection: (JL' 06-23-2011) Element: 515 SU: 1 Envkey: 2 6.10 000:  000: 000: 610 0028 06/29/2011 I 515 2 1
: 0032 Inspection: (CQEY' 06-29-2011) Element: 217 SU: 1 Envkey: 2 9.45 000:  898:  047: 000 0032 06/29/2011  OQEY 217 2 1
: 0032 Inspection: (CQEY' 06-29-2011) Element: 334 5U: 1 Envkey: 2 1524 1067:  457:  000: 000 0032 06/29/2011  OQEY 334 2 1
: 0032 Inspection: (CQEY' 06-29-2011) Element: 515 5U: 1 Envkey: 2 1524 1067:  457:  000: 0.0 0032 06/29/2011  OQEY 515 2 1

: 0045 Inspection: (KSXH' 08-09-2011) Element: 217 SU: 1 Envkey: 2 10,51 000: 1951:  0.00: 0.0 0045 08/09/2011  KSXH 217 2 1 -

Migrate A File > LnadResults—@ SlveRsulBH |E\Emz ERIE \le 100 Iv Page 1ot ;1

o %
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Rules

TRANSFORM("D.1.3.1", "D.1.3.1, Timber, Example Deck 6 - Grid Deck Elements
Only");
SCOPE (ELEM_LIST, 31, 54);
EXCEPTION(201,"Runtime exception when trying to apply rule D.1.3.1");
/IRAE - 7/21/11 - checked
CASE WHEN (THIS=31)
THEN
ASSIGN_QUANT(31) = QUANTITY(THIS);
ASSIGN_PCT(31, 1) = PCT(THIS, 1);
ASSIGN_PCT(31, 2) = PCT(THIS, 2);
ASSIGN_PCT(31, 3) = PCT(THIS, 3);
ASSIGN_PCT(31, 4) = PCT(THIS, 4);
ELSE
ASSIGN_QUANT(54) = QUANTITY(THIS);
ASSIGN_PCT(54, 1) = PCT(THIS, 1);
ASSIGN_PCT(54, 2) = PCT(THIS, 2);
ASSIGN_PCT(54, 3) = PCT(THIS, 3);
ASSIGN_PCT(54, 4) = PCT(THIS, 4);
END;
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Next Steps

e Integrate NBE Rollup Logic
e Integrate Automated Defect Flag And Protective
System Element Generation

e Finalize Rules
— Consensus Decision

e Distribute To Community
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Thank You!

e Please feel free to contact me:

— armarshall@AllenRMarshall-Consulting-LLC.com

— Allen.R.Marshall@verizon.net

— cell: 617.335.6934
— fax: 781.791.4590

— Office address:
197 North Road, Bedford, MA 01730 USA

— Please send any mail to:
PO Box 111, Bedford, MA 01730 USA
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