


Worrxsnop Agenda

VIlIl. Load Rating Example #2
. Simple Span Nail Laminated Timber Deck
(verruur rlurew
IX. Class Exercise
. Simple Span Nail Laminated Timber Deck (with
fIJJffr‘:):)

X. Review of worked out examples

Xl. Submittal to MN/DOT and Review of
Process

akes and questions
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Common Mistakes 7 Qu

* Live Loads
1 2 x Wneel loads = lane loads
» Make sure posting sign is out on bridge
= Same from both directions
* Lack of Enforcement
s May cnange posting/closing decision
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common Mistakes /7 Questions
b

* For shorter bridges, semi can’t fit on bridge.

Why do you post for semi then?
a This Is accounted for in calculations. The posting
welgnt Is ratioed to axles that can oe on oridge
» Different code different answer
a2 ASD could be higher for steel
1 LRFR generally lower
» What code is required
= LRFR for new bridges artter 2010
e@centanle peyond 2010 for existing oridge:




ﬂ)

stions

Common Mistakes 7 Qu

* Substructure rating is very subjective

s There is research into rules of thumb from
different states. That should be coming
next year.

o Culverts with > 4’ fill

05

= Major load is not frormn live load.




Common Mistakes / Questions

* Truckers perspective: Bridge doesn’t
fall down when | drive a illegal heavy
truck over it so it must be OK

1 There are conservatisms in assumpiions
and calculations. You are reducing your
safety factor. There also could pe

unknown section losses.




We would like to extend our
thanks to:

e Gary Peterson

= State Construction and Maintenance Bridge Engineer

Ed Lutgen

= Bridge Rating Engineer/North Region Bridge Construction
Engineer

e Dave Conkel

2 Asst State Ald Bridge Engineer (extraordinaire)

= State Aid

..






Additional Considerations

o Structural steel

» Reinforced concrete
» Concrete culverts

* Prestressed concrete
o Timber

» Truss bridges
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Speclal Considerations

* Use the following table for yield strength:

Year of Construction Yleld(kPSc;;nt Fy
Before 1905 26
1905-1936 30
1937-1963 33

i964-1989 36
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Speclal Consideration
(Cont.)
* For beams consider overload requirements
of AASHTO Stnd. Spec. 10.57 (Serviceability)

 Can use plastic capacity per Std Spec. 10.50
(Z modulus)

 Operating rating of welds, bolts, and rivets
use max strength from Table 10.56A
AASHTO Stnd. Spec.

ion joint fasteners (A325 bolts) use a







Speclal Considerations

 Use the following table for reinforcement yield strength:

Reinforcing steel Yleld(kPSc;;nt Fy
Prior to 1940 30
Unknown Steel (prior to 1954) 33
Structural Grade 36
Billet or Intermediate Grade 40

ggnd unknown after 1954 (Grade 40)




Culvert Considerations

 Culverts > 5’ fill have significantly lower live load

component
= By reducing rating/posting the safety not increased

B Watch for distress that could cause failure

° Hydraul nsiderations

2 Higher /eIJfJFIE‘S

2 Deoris buildup
cour patns







stressed Concrete

©r
* Inventory Level (HS-20 Truck)

s Concrete Tension

(D

> Almost always controls center peam

= Concrete Compression (2 equations)

2 Prestress Steel Tension
Y
=




Prestressed Concrete

* Operating Level (HS-20 Truck)

-

Fle
2 Snear Strengin (most likely control)




Prestressed Concrete

* Inventory Level (HS-20 Truck)

B S )

Concrete Tension

R

* Operating Level (HS-20 Truck)
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Timoper Structure:

 Conduct load rating using ASR or

LRFR methods
e ASR
1 Inventory unit stress = allowabole siress for
stress-grade lumber given in AASHTO
Standard Specs.
Ji)oeraunjllr s;resszzi_jJLNnes
2

TJrJr

e Wfpec“"”




Timber Superstructures

* During inspection:

s All corrosion/section loss snould pe
recorced and suptracted from |
Cross-secilon aresa.

1 Tension Membpers

> Find size, number, and location of all
polts/rivets (fo c le lermine net ar cl>
J




 Timber planking
a Cneck for moment and shear
* Timber slabs

N

a Check spreader beam

» See example calculations provided




Abutment Timoer Plling
Sent

e

» Section loss at groundline

* [n addition to supporting dead and live
loads, abutment piling brace approach
pbackfill.

s Behavior similar to heam column

» See example calculations provided




Pler Timber Plling Bent

» Section loss at waterline
» Estimate unbraced length

» Pier cap can be critical to carry
sufficient load distribution

* Longitudinal and transverse loads
(potent|al for ice |mpact wmd)




When to Hire a Consultant

* Continuous spans

2 Morment distriputlon Is a function of |
» Excessive distress

2 Possible repair plan

» Complex structures
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