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7 John Adkins, PE — R4 Bridge Inspector
Span 1 — Interior Girders

“These cracks seem different from any other
cracks I've seen on RCDG structures.”

1 ODOT Brainstorm

Load Rating, HQ, Inspectors

Region Notified Salem

®m Updated Load Rating
u  John Milcarek, PE



June 19, 2013

ODOT Load Rating Unit
Update from 1995 Rating

Low RFs

Crossbeams Bents 2 & 3

Shear
Moment

Int. Girders Spans 2 &4
Shear
Moment

Longitudinal Reinforcement

Legal and Permit Vehicles

Load Posting Recommendation
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- Zach Beget, PE & District @ Bridge Crew

Temporary Shoring Design and Installation
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Mosier, OR
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Google Maps — “Orchard Mosier, OR”

PN

Orchard Mosier Oregon

Showing all results for orchard near mosier oregon

e Memaloose State Park

@ Garnier Vineyards

Mosier Grange #234 o

")

Evans Fruit Company

.
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........
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Harvest Season Target Start Date — June 1°
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1 Schedule

Project Kickoff September
Back-out Bid Date of February 6™

Plans, Specifications &Estimate - Early December
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Fiber Reinforced Polymer (FRP) Strengthening
Code - ACI 440 2R-08 i iy et
8~63NSM177 strips required
Narrow beams =2 Limited real estate
Existing strength requirements T sincmamemse

m’Rn}etrfﬁn}rg = (1.1 ‘SDI. + B'?SSLL]’;:E’H' (9-1)

Tanarat Potisuk, P.E., S.E., PhD

ODOT Research Initiative
OSU’s Dr. Higgins

Beam w/ Haunch & Taper
NSM Titanium




Material Properties

Material Properties — From OSU Research

Available Bars 5/8” Diameter
Available Lengths 14°-0”

Yield Stress 140 ksi
Ultimate 155 ksi
Youngs Modulus 15,500 ksi

ODOT Research Funding

Jon Rooper, PE encourages use of research resources

OSU Fast track production and use of Mosier Test specimens

Anchorage, anchorage, anchorage.



Titanium Restraints

Max length -14ft
5/8" Dia.
1”x1” groove required

6” embedment hook required

% centered in groove 17"
‘o Girder surface
| S

Center titanium alloy
reinforcment in groove

/1/ Epoxy as specified — —

CHAMFER DETAIL GROOVE DETAIL

Not to Scale Not to Scale
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Titanium design required 4 bars maximum

Mid-span deficiencies cause staging issues

Bridge Rail Pay Length (Lt.and Ri.) 346'-0"

=
[ I

e o T e o o o o o e e e e e e e T R P e e e e e P P e s e s e s e e e e T e e s e s e e e

—_——————— —_——— ———

\ - ) I
1 ! !
20" g Al @ | ; 4
12-0” 12'-0” *ﬁ\ 12-0” 12-0” 11'=0” 30" T |
| Smd | Lcrne | Lane - | Lane 7| ﬂ br'ld | Lane | Lane Shid, | 1T Bent 5
J _—

30" J"’J' =30 - :i/
et .
ih iy



AASHTO LRFD Provision 5.8.3.5.1

“The area of longitudinal reinforcement on the flexural

tension side of the member need not exceed the area

required to resist the maximum moment acting alone...”

Direct Ll_nadin«g |
s lizZzZamel |
Indirect Support T
Direct
Support

Tension in

lop bars Tension due
i r to flexure
Tension N/ W

bottom bars —— Tension due

d,cotth to shear

Figure C5.8.3.5-2—Force Variation in Longitudinal
Reinforcement Near Maximum Moment Locations

POINT O

4 C

P

vV
=]
"'".JT 0.5d,cot @ 0.5d,cotéd
i L

Figure C5.8.3.5-1—Forces Assumed in Resistance Model
Caused by Moment and Shear




Provision 5.8.3.5.1

Bent 1 Span 1
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Bent 2 Span 2 Mid

MK

L INEEN ST A _
ol I R | E— S— ‘ | e s s [ ISR 1+ S— 1§ S—

Tension (kips)

450.0

400.0

350.0

300.0

250.0

1500 A~ A2 — Ak

00 |- R

0.0

o,

f-»/

0.00 5.00 10.00 15.00 20.00

25.00

30.00

35.00 40.00 45.00 50.00 55.00

‘ —m— As-Built Resistance

—a— Demand

Max Tension Requirement ‘
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Access issues cont. |
.

o Alleviates strengthening in most difficult location

Bridge Rail Pay Length (Lt.and R1.) 346°-0"

. — = == I CmES Sy Ea =y fE==Zx
i i i i I | 11 |
i ] ] ] I 1 11 |

B === —_——_——_=_=_

i 20" Shig. |
W 66" 116" 12'-0"__ 120" I| 12-0"__12-0"__110"_ |
Bent 1 T|' m‘o‘.| L ane | Lane | Lane | ﬂ Iﬂj | Lane | Lane Shid. | Bent 5
. — __l—-l—Jl —3—p~ —
L L
T T Ty
LT TN NA LA
Uy u UL LW
| | |
Bent 2 Bent 3

Bent 4



Titanium Design

OREGON DEPARTMENT OF TRANSPORTATION

m’f

REGION 4 BRIDGE ENGINEERING <z
63055 N. Highway 97, Building M

BEND, OR 97701-5765

(541) 388-6225

Haunch Flate,
see dwg. 00000 — -

e g?"'?".".".’?g‘ symmefrical aboul midspan

2. 0mit bars in Span 3 as noted \i

T opaeh e ac
I each sigel of digphragm of digphragm s
B CAm
2 o~ 5 oy 106" - % x 90"
(1 ea. side) {1 ea. side)
2o~ %" x 120" 2 ~ % ox j0-0"
(1 ea. side) (f en, side)
Span 1 Span 2
’ch.-‘gn.:'.“c-d bars omifted in Span 3
ELEVATION INTERIOR GIRDERS 1SA
_5_:_:'___ Nat fo Scale defai
|
A |
|I r‘l || II
\ |I_| I'
N N
Ry — —I T
|-'|| /
i /
27 il /

Sfogger hooks as shown

137l

Note: Exfernal post-fensioning not shown

PLAN

| P

17=51h"

for clarity,

INTERIOR GIRDERS

Not ta Scole
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Shear Strengthening via Internal shear anchors (ISA)

Utilize the additional long. capacity of the titanium
to decrease the number of ISA bars required

| 7:_5 7 51_00

/ ~ [SA bars
spaced @ 10”

I

I

I

I

| ~ 5 " /

1 o face e 78" x 80
of d;aphrogm



MOSIER BEAM

CONTROL
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* Reserve strength of Ti girder substantially exceeds

AnCI IYSiS factored demands

* Failed anchorage provided similar response as intact

Midspan Displacement (mm)

6 13 19 25 32

As-Built

Ti Strengthened after anchorage failure
600 Ti Strengthened before anchorage failure

500

400

678 kN-m

542 kN-m

Reserve

Design Strength #hn (AASHTO) Ti Alol :

300

Moment (Kip-ft)

! ;/w/ \
Maximum +Mu #819 ki 297 kN:-m

200

100

0 0.25 0.5 0.75 1 1.25 15 1.75
Midspan Displacement (in)

e Design strength of Ti girder exceeds factored demands even with
conservative assumptions

407 kN-m

271 kN-m

135 kN-m

Capacity

Oregon State

UNIVERSITY

33
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Project Schedule

Project June Completion Date = Success!

Crack Observed Shoring Installed PS&E Construction Begins

6/4/13 711513 12/13/13 3124/14

6/19/13 8/15/13 1/23/14 5/30/14

Initial Load Rating Begin Long-term Design Bid Opening Project Completion



Final Thoughts

Total project cost $800,000
Bridge strengthening cost $350,000
Titanium extends the range of strengthening capabilities
moving forward
Things to keep in mind
Shallow stirrups....
Working with untrained manufacturer /supplier
Field bend versus shop bent hooks
Hooks, haunch, web taper, anchorage!

$110 per foot with good access
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Questions

Paul Strauser, P.E.

541-388-6210
OSU Research by Dr. Christopher Higgins

“METHODS FOR STRENGTHENING REINFORCED CONCRETE BRIDGE GIRDERS
CONTAINING POORLY DETAILED FLEXURAL STEEL USING NEAR-SURFACE
MOUNTED METALICS”

GIANT THANK YOU TO PERRYMAN COMPANY


mailto:Paul.J.Strauser@odot.state.or.us
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