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TMBR2 - Timber Deck Rating Example

BrDR Training
TMBR2- Timber Deck Rating Example

This example demonstrates the rating of a timber deck in BrDR using the deck of the superstructure for bridge
BID12 which is delivered in the sample database provided with BrDR. This same timber superstructure was also
entered in the TMBR1-SingleSpanTimberExample problem.

Open the Bridge Workspace for bridge BID12 in the sample database delivered with BrDR. The Bridge workspace

tree is shown below.

Workspace -ox

Bridge Components
= @My TirberTrainingBridge] Gl

B [ Components
- B Diaphragm Definitions
« [ Lateral Bracing Definitions
B &5 SUPERSTRUCTURE DEFINITIONS
= b Structure Definition #1
- Impact/Dynamic Load Allowance
- 3 Load Case Description
- &5 Framing Plan Detail
S Bracing Deterioration
- BSC Bracing Spec Check Selection
- [, Deck
- % Structure Typical Section
e Superstructure Loads
= &3 MEMEERS
B T 61
- I G2
- I G3(G2)
I G452
I G5iG2)
I cGaiG2)
I G752
I G&(G2)
I Go(G2)
I cio(e
I c11(G2)
- I G126y
#- I G13
[#- b Structure Definition-Glulam
= &) BRIDGE ALTERNATIVES
B Ty Single Span Bridge (E) (C)
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Deck

The timber deck now has a separate tree item. The Deck window is shown below.

M Deck — m} X

Description I| Specs | Adjustment factors | Factors | Engine |

Deck rating parameters

Default rating method ASR h Deck continuous over more than 2 spans
Consider axle weight reduction
v Ignore shear
Timber deck type: Nail-Laminated Deck |v
Timber material Deck Timber el
Total dack thickness: 3.5000 in Neminal thick: 2,0000 in
Lamination thickness: 1.5000 in Nominal width: 4.0000 in
Deck LL distribution width: | 17.3200 in
Nail: 20 Pennyweight v

OK | | Apply | | Cancel

Timber decks can be rated using ASR and LRFR.

An option is available to indicate if the deck is continuous over more than 2 spans in this window. If the deck is
continuous over more than 2 spans, the maximum bending moment is computed in accordance with the AASHTO
Standard Specifications for Highway Bridges, Article 3.25. If the deck is not continuous over more than 2 spans, the

maximum bending moment is that obtained for a simple span.
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Deck — Factors

The Factors tab of the Deck window allows the user to enter the LRFR and ASR factors to be used for the deck.

D Deck - O *

| Description ] Specs ] Adjustment factors W Factors ."| Engine .\'|

LRFR ASR factors
Condition factor: |Go::|d or Satisfactory L] OPER

[] Field measured section properties Timber: | 133
System factor: All Other Girder/Slab Bridges L

[] System factor override:

OK || Apply || Cancel
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Deck — Adjustment factors

The Adjustment factors tab of the Deck window provides input options to modify the ASD tabulated design values
and LRFD reference design values entered on the Bridge Materials — Timber — Sawn window. Use the compute

button to compute the adjusted factors for the deck timber material based on Wet usage conditions.

M Deck — O X
Description . Specs . Adjustment factors | Factors Engine N
Maisture condition for shear/flexure: | Wet »
Maoisture condition for bearing: Wet M
Maisture condition for modulus: Wet »
ASD LRFD
Wet service (flexure) (Cy): | 0.85 Wet service (flexure) (Cy): 0.850
Wet service (shear) (Cy): 0.97 Wet service (shear) (Cy): 0.970
Wet service (bearing) (C): | 0.67 Wet service (bearing) (Cy): 0.670
Wet service (modulus) (Cy): | 0.90 Wet service (modulus) (T 0.900
Shear (Cy): Format conversion (Cye):
Flat use (Ca): 1.00 Format conversion (bearing) (Cyr):
Repetitive use (C): 1.15 Size (flexure) (Co): 1.000
Load duration (Cp): 1.15 Size (modulus) (Cf): 1.000
Size (Cg): 1.00 Flat use (Cy): 1.000
Incising (flexure, shear) (C): 0.800
Incising (bearing) (C): 1.000
Incising (medulus) (C): 0.950
Deck (Cg: 1.150
Time effect (STRENGH-I) (Cy): 0.800
Time effect (STRENGH-1I) (C,): 1.000
QK | | Apply | | Cancel
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ASR Rating

To perform a rating on the deck of this superstructure, select the Analysis Settings button on the Analysis group of
the DESIGN/RATE ribbon to open the window shown below.

B | Bridge Workspace - TimberTrainingBridge1 ANALYSIS REPORTS ? - 0 X
AL el WORKSPACE ~ TOOLS  VIEW | DESIGN/RATE | REPORTING "
%
= 25
Analysis Engine
Settings Qutputs
Analysis Results

To run an ASR analysis, select ASR as the Rating Method, add vehicle HS 20-44 in Inventory and Operating and
click OK.

@M Analysis Settings — O X

Design review (@ Rating Rating method: ASR v

Analysis type: Line Girder v

Lane / Impact loading type: As Requested v Apply preference setting: | None v

Vehicles '| Qutput ] Engine ] Description \|

Traffic direction: | Both directions v | Refresh | | Temporary vehicles | | Advanced

Vehicle selection Vehicle summary

B Vehicles = Rating vehicles
=H-Standard ~Inventory

Alternate Military Loading ' HS 20-44
-EW2 ~Operating

[

EV3 HS 20-44
-H 15-44 I--Legal operating

H 20-44 Add to Permit inventory

-HS 15-44 -Permit operating
--HS 20-44

~MNRL

—5U4

SU5
-5U6 Remove from

su7

Type 3-3
- Type 352

Agency
-User defined

Tempaorary

Reset | | Clear ‘ | Open template | ‘ Save template QK | | Apply | | Cancel
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Tabular Results

Next click the Analyze button on the Analysis group of the DESIGN/RATE ribbon while Deck is selected in the

Bridge Workspace tree to perform the rating. When the rating is finished the results can be reviewed by clicking

the Tabular Results button on the ribbon. The window shown below will open.

D Analysis Results - Deck - o x
—
=
Print
Print
Report type: Lane/Impact loading type
Rating Results Summary 2 ®) As requested () Detailed
] Live Load Load Rating ! B
Live Load T Rsting Method Rating Level — Rating Factor Location Lirit State Impact Lane
3 TS 2044 Adle Load ASR. Inventory 4236 177 23891 | Simple Start Moment As Requested 15 Requested
H5 20-44 Aude Load AR Operating 5639 1566 23,891 | Simple Start Moment As Requested As Requested

AASHTO ASR Engine Version 7.5.0.3001

Analysis preference setting: None

Close

LRFR analysis

To run an LRFR analysis, select LRFR as the Rating Method, add vehicle HL-93 (US) in Inventory and

Operating and click OK.

4 Analysis Settings

Design review @) Rating

Analysis type: Line Girder

Lane / Impact loading type: s Re

Wehicles "‘ Qutput ‘ Engine | Description "|

Traffic direction: | Both directions
Vehicle selection

-Vehicles
1 Standard
- EV2
- EV3
-H 15-44
H 20-44
HL-93 (SI)
- HL-03 [US)
- HS 15-44
-HS 20 (SI)
HS 20-44
Lane-Type Legal Load
LRFD Fatigue Truck (SI)
- LRFD Fatigue Truck {US)
- NRL
-SU4
SU5
- SUG
- SUT
- Type 3
Type 3-3
Type 352
--Agency
- User defined
~Temporary

Rating method: LRFR v

Apply preference setting: | None v

v Refresh | | Temporary vehicles | | Advanced

Vehicle summary

= Rating vehicles

Design load rating
-Inventory
"--HL-03 (US)
Operating
' HL-93 (US)
~Fatigue
Legal load rating
| ~Routine
Specialized hauling
Permit load rating

Add to

Remove from

Reset | ‘ Clear

H Open template ||

Save template 0K ‘ |

Apply H Cancel
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Tabular Results

Next click the Analyze button on the Analysis group of the DESIGN/RATE ribbon while Deck is selected in the

Bridge Workspace tree to perform the rating. When the rating is finished the results can be reviewed by clicking

the Tabular Results button on the ribbon. The window shown below will open.

| M
=
Print
int
Report type: Lane/Impact loading type
Rating Results Summary e ® As requested () Detailed
Live Load Live Lead Rating Method Rating Level Load Rating Rating Factor Lacation Limit State Impact Lane
Type (Ten)
HL-83 (US) Axe Load LRFR Inventory 2258 0627 15.833 STRENGTH-I Moment As Requested As Requested
HL-03 (US) Axle Load LRFR Operating 2027 0813 15.833 STRENGTH-I Moment As Requested As Requested
HL-93 (US) Tandem LRFR Inventary 2890 0803 15.833 STRENGTH-| Moment As Requested As Requested
HL-93 (US) Tandem LRFR Operating 3746 1.041 15.823 STRENGTH-I Moment As Requested As Requested
HL-93 (US) Axle Load LRFR Inventory 37.69 1.047 21.833 STRENGTH-I Moment As Requested As Requested
HL-93 (US) Axle Load LRFR Operating 48.86 1357 21.833 STRENGTH-I Moment As Requested As Requested
HL-83 (US) Tandem LRFR Inventory 4824 1340 21.833 STRENGTH-I Moment As Requested As Requested
HL-03 (US) Tandem LRFR Operating 5254 1737 21.833 STRENGTH-I Moment As Requested As Requested

AASHTO LRFR Engine Version 7.5.0.3001

Analysis preference setting: None
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