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Project Overview

* | ocation

 East of Boise ldaho on SH-21, north of Lucky Peak
Reservoir, West of Arrowrock Resevoir

* Existing 848’ long Steel Deck Truss

* North-South [
Connection e ceation Vi

 Builtin 1951
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' Scope of Work

* Scope of Work
Deck Overlay
Remove and Replace Railings and Wingwalls

Paint Superstructure b L g
New Seat Extensions
New Seismic Restrainers
Permeation Grouting
Slope Armoring
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Gusset Plate Load Rating

* |n accordance with FHWA Bridge Design
Guidance No. 1; Load Rating Evaluation of
Gusset Plates in Truss Bridges

* Load rated 28 gusset plate panel point locations

o Utilized an automated spreadsheet
* Minimize time (cost) Tt e e oo

+ Minimize chance of errors s
+ Easy to follow and check & : |
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Gusset Plate Load Rating (cont’d

eet Geometry Input:

Input and Summary Table

LEFT CHORD RIGHT CHORD
General Connection Block-Shear General Loads Connection Block-Shear
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Gusset Plate Load Rating (cont’d

* Spreadsheet Load Input:

Input and Summary Takble

LEFT CHORD RIGHT CHORD
Generzl Connection Block-5h nera Connection Block-Shear
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Gusset Plate Load Rating (cont’d

Spreadsheet Calculation: Spreadsheet Summary:

TENSION RESISTANCE {Continued) Perform Rating Input and Summary Table  Live Load Vehicle Kame  H515 Truck Live Load Vehicle Weight 300 tons

LEFT DIAGOMAL {USLE):
Effective Gross Section Yielding Resistance:
Effective Whitmore Width, b = by + 2[Legetan(30°)] = i FHWA Guideline
Gross Area, A

RATINGS SUMMARY
Fasteners Tension Compression Shear Section AA Section BB Section CC

ghit = Diahirtpiss
A Mt hciet piace =

pwhiz 1 whit

Met Area, A

ngmhit =

Effective Gross Area, A uni = MIn{Ag e 08 Ag o + BAG i DET percent) = in? FHWA Eq.

Unsup, Edge

(Lewgmtgel Lons)

Dperating
Inventory
Operating
Inventory
Operating
Inventory
Operating
Inventory
Operating
Inventory
Operating
Inventory
Operating

Effective Gross Section Yielding Resistance, Ry oz, = A weaFy = FHWA Eq. (2)

Block Shear Rupture Resistance:
ons tons

Shear Stress Gross Area, Ay = Lt = in® FHWA Guideline = . - 107.1 1786

Tension Stress Gross Area, A= Lt = B3 FHWA Guideline ¥ L . Yy X ! A s 111.4 1856

1 plat

Shear Stress Net Area, A, = A_ <N, dy bt = i FHWA Guideline . X Y R ¥ 853 14232

Tension Stress Net Area, Ay, = Ay - Nighoaetpiae = : it FHWA Guideline T . . . X X 102.3 1704
103.9 1731
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Controlling Tension Resistance, R, =
s rens = £ ! L ! 89.4 1489

Rr2 = 0.85{0.58F A + FA)(1 - DETporcon) = FHWA Eq. {5)

Block Shear Rupture Resistance Ry, if A, 2 0.58A,,, R, otherwise R ;= FHWA Eq. (4)
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Effective Gross Section Yielding Resistance, R .. = &, LoF, = FHWA Eq. (2)
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Block Shear Rupture Resistance:

Shear Stress Gross Area, Ay = Lot = in? FHWA Guideline . X X Y r 482 ELO
765 1276
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13 8 L A . B34 1389
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1538 1 ! . 63.2 1053
925.79 kL L 951 1585
Block Shear Rupture Resistance Ry, if A, 2 0.58A,,, R, otherwise R ;= FHWA Eq. (4) Y 1149 ] . 712 1186

Tension Stress Gross Area, Ay = Lty = in FHWA Guideline

Shear Stress Net Area, A, = A - Nyodhgietoae = i FHWA Guideline

Tension Stress Net Area, A, = A - Nod ot = i FHWA Guideline
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Load Rating Conclusions

* HS 15 Lane RF =0.97, controlled by Gusset Plates

* HS 15 Truck & Permit controlled by Stringers &

STRINGER & FLOORBEAM RATINGS

Floorbeams

Vehicle : Inventory Rating _ | Operating Rating
|Factor | Tons Controlling Member | Limit State | Factor | Tons Controlling Member Limit State
H15 Truck 1.18 | 17.7 Interior Truss Stringer Serviceability | 1.97 | 298 Interior Truss Stringer Serviceability
HS15 Truck 1.06 | 28.7 Truss Floorbeam Serviceability | 1.77 | 47.9 Truss Floorbeam Serviceability
HS15 Lane 1.26 | 34.0 Truss Floorbeam Serviceability | 2.10 | 56.8 Truss Floorbeam Serviceability
ITD Type 3 Truck 078 | 211 Interior Truss Stringer Serviceability | 1.30 | 35.2 Interior Truss Stringer Serviceability
ITD Type 352 Truck 090 | 355 Interior Truss Stringer Serviceability | 1.50 | 59.3 Interior Truss Stringer Serviceability
ITD Type 3-3 Truck 089 | 39.2 Truss Floorbeam Serviceability | 1.66 | 65.4 Truss Floorbeam Serviceability
ITD 121k Truck | 0.84 | 509 Truss Floorbeam | Serviceabilty | 1.40 | 85.0 Truss Floorbeam Serviceability
TRUSS GUSSET PLATE RATINGS
Vehicle ] ] Inventory Rating ] Operating Rating
Factor| Tons Controlling Member Limit State |Factor | Tons | Controlling Member Limit State
H15 Truck 281 | 422 | L10 Fastener | 468 | 703 | L10 Fastener
HS15 Truck 1.64 | 44.2 L10 Fastener 273 | 73T L10 Fastener
HS15 Lane 0.97 | 261 u1g Shear 1.61 | 43.6 u1e Shear
ITD Type 3 Truck 1.59 | 43.0 L10 Fastener 2685 | 8 L10 Fastener
ITD Type 352 Truck 119 | 47.0 L10 Fastener 198 | 78.3 L10 Fastener
ITD Type 3-3 Truck 1.18 | 46.8 L10 Fastener 1.97 | 78.0 L10 Fastener
ITD 121k Truck 0.84 | 50.6 | L10 Fastener 1.39 | 84.3 L10 Fastener
TRUSS MEMBER RATINGS
Vehicle Inventory Rating Operating Rating
Factor| Tons Controlling Member Limit State | Factor | Tons Controlling Member Limit State
H15 Truck 2.65 39.7 L22 - 123 & L23 - L24 Compression | 4.42 66.3 L22 -123 & L23 - 124 Compression
HS15 Truck 162 | 437 L20 - L21 & L21 - L22 Compression | 2.70 | 72.9 L20-L21 & L21-L22 Compression
HS15 Lane 1.31 355 L12 - U13 Compression | 2.19 | 59.2 L12-U13 Compression
ITD Type 3 Truck 152 | 411 L22 - 23 & L23-L24 Compression | 2.54 | 68.6 L22-123&L23-L24 Compression
ITD Type 352 Truck 120 | 473 L20 - L21 & L21 - L22 Compression | 2.00 | 78.9 L20 - L21 & L21 - L22 Compression
ITD Type 3-3 Truck 1.19 | 471 L20 - L21 & L21 - L22 Compression | 1.99 | 78.7 L20 - L21 & L21 - L22 Compression
ITD 121k Truck 0.88 53.2 L20 - L21 & L21-L22 Compression | 1.47 88.9 L20-121 &L21-122 Compression




Seismic Retrofit

Relatively low seismic area
« A=0.11g, Seismic Performance Zone 2

Multimodal response spectrum analy5|s
LRFD design >

Pier 3 fixed, Piers 4 & 5 sy
expansion _
Long sSpans create |arge :
displacement demands [P
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Seismic: Longitudinal Restrainers
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Seismic: Transverse Restrainers
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Seismic: Additional Considerations
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Pier 4 Footing Scope of Work

* Scope of Work

Deck Overlay

Remove and Replace Railings and Wingwalls
Paint Superstructure

New Seat Extensions

New Seismic Restrainers
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Pier 4 Field Investigation (cont’d




(cont’d)
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Pier 4 Permeation Grouting
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Pier 4 Permeation Grouting (cont’d
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APPROXINATE
EXISTING
GROUND LINE

ONCRETE
RETAINING BEAM,

SEE SHEET 25

Ci

FINISHED GROUND LINE =
APPROXIMATE EXISTING

GROUND LINE
WIRE MESH

HAND PLACED
RIPRAF, SEE
SHEET 24

ROCK ANCHOR (TYR.)

DIVERSION WALL,
SEE SHEET 27
NOT TO SCALE

WATER
SECTION - SLOPE ARMORING WITH
HAND PLACED RIPRAF

RIPRAP/EROSION
CONTROL GEOTEXTILE
TYFE I, SEE SHEET 24
SHEET 24 FOR
STRUCTURE EXCAVATION DETAILS
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ro \ WiRE ROPE Skail BE INSTALLED |
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4 Slope Armoring (cont’d)

NOTES,

. ROCK ANCHOR SPACING
SHALL BE MEASURED
ALONG FINTSHED GROUND
SLORPE.

eI

« CONTRACTOR SHALL FIELD
WERIFY EXISTING CONDITIONS =
PRIOR T CONSTRUCTION, 5
CHANGES TO THE DIMENSIONS
SHOWN SHALL BE SUBMITTED
TO THE ENGINEER FOR APPROVAL.
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' Thank you
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