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WHEN YOU DON’T EVEN 

KNOW IT’S THERE



▪ Owner: City of Coeur d’Alene

▪ Opened in 2014

▪ 20-acre, $20 million project

▪ Companies/names withheld

McEuen Park Garage
in Coeur d’Alene, Idaho















CSI SAFE

RATING PROGRAM



CSI SAFE

RATING PROGRAM



▪ Two-Way Slab

▪ DRAWINGS (Architectural, Structural & 

Civil)

▪ CSI SAFE

▪ Live Loading

▪ Pre/Post Processing

▪ Design Error?

RATING ISSUES



▪ Owner: ??????????

▪ Valley Regional Transit / Ada County HD/ 

Private Developer

▪ Opened in 2016

Main Street
in Boise, Idaho







▪ Many, many sheet

▪ Many, many Details

▪ Architectural, Structural, & Civil

DESIGN PLANS



▪ Floor Beam / Stringer

BrR RATING



▪ DRAWINGS (Architectural, Structural & 

Civil)

▪ Live Loading

▪ Preliminary low rating

RATING ISSUES



▪ LARSA

▪ Equivalent DL to match Moment

TEMP. SHORING



Load rating a curved PT multicell box bridge in BrR

WALLACE VIADUCT

Outline:

• Location/Geometry

• BrR Information

• Geometry Challenges

• Post-Tension Limitations

• Live Load Distribution Factors

• Solid Sections

• Pier Input



LOCATION

• Carries I-90 through the town 

of Wallace

• Located between Spokane 

and Missoula

• Constructed in 1991

• Railroad under most of the 

structure converted to Trail of 

the Coeur d’ Alenes



▪ 8 Units – 33 spans

▪ Total length of 4478’

▪ Two ramps

▪ Four circular curves, with spiral transitions

▪ In span hinge

▪ Width transitions from 84’ min to 145’ max

▪ Splayed webs

▪ Multi-column piers

GEOMETRY



▪ BrR Version 6.8.1 used

▪ Bridge designed LFR

▪ LRFR module was used for rating:

o LFR module was not stable

o LRFR module has more flexibility with live load 

distribution factors

BrR Information



▪ Curved superstructure

▪ Non-linear splayed girder webs

GEOMETRY CHALLENGES



▪ Curved superstructure

o Modeled as straight, per AASHTO Art. 4.6.1.2.3

• Central angle of individual spans less than 12 degrees

▪ Splayed girder webs

o BrR does not rate individual webs for shear when girder webs are splayed. 

• AASHTO 4.6.2.2 allows cast-in-place multi-cell box girders to be analyzed as full width sections 

• All piers radial, no correction factor needed for webs in obtuse corner

▪ BrR can handle splayed geometry, however it has to be linear

o Edge of deck and CL webs follow spiral and circular curves while also transitioning width, 

therefore edge of deck follows non-linear path

o Span lengths and shear stirrup spacing based on middle web dimensions in design plans 

GEOMETRY SIMPLIFICATIONS



GEOMETRY SIMPLIFICATIONS



▪ BrR only allows one PT Loss definition per frame

o Limits anchor set, coefficient of friction and wobble coefficient values to be the same on every profile defined 

in an individual frame

o Multiple Post Tensioned Losses can be defined, but only one can be defined in the cross section ranges 

window

POST-TENSION LIMITATIONS



▪ Friction losses due to horizontal curvature

o Hand calculations were ran to determine friction losses due to horizontal curvature

o Wobble coefficient was modified to account for additional frictional losses

o Only one wobble coefficient allowed per frame, worst case was used when more than one PT tendon profile 

was present

POST-TENSION LIMITATIONS



▪ Only one PT profile is allowed at any given location

o PT losses are reset when a new profile is defined

o Jacking stress ratios in BrR were modified to account for mid-frame friction loss effects

• This causes conservative friction losses, which will cause conservative Service III ratings

POST-TENSION LIMITATIONS



▪ LLDF follow current AASHTO LRFD code

o Slight discrepancies were found in exterior and first interior web from BrR calculations

• Interior girders and independent calculations matched

o Independent LLDF were calculated

o Width used for LLDF was midpoint between contraflexure points for moment, and CL span for shear

LIVE LOAD DISTRIBUTION FACTORS



▪ When defining solid sections at the pier locations, BrR uses the gross area and section properties 

of the solid concrete section for Service III stress calculations 

o This results in an erroneous result, since P/A + Mc/I for a solid section will result in far smaller compressive 

stresses than the hollow section that it was designed for.

o Recommend not using solid section check box for pier locations

SOLID SECTIONS



▪ Hinge input into BrR with simplifications:

o Unit 6 varies in width from 106’ to 112’, at hinge, Unit 7 drops to constant 84’ width

o Unit 6 modeled with all spans from Unit 6 & 7 with a width of 110’

• Loads adjusted to account for differences in Unit 7

o Unit 7 modeled as 84’ constant width using the stiffness 

of Unit 6 at hinge

HINGE



▪ Piers input into BrR using Integral piers input in the superstructure definition

PIERS



▪ Bridge Alternative input to run multiple superstructure definitions with piers

PIER INPUT



• Location/Geometry

• BrR Information

• Geometry Challenges

• Post-Tension Limitations

• Live Load Distribution Factors

• Solid Sections

• Pier Input

SUMMARY



Questions?














