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Introduction

Oregon State University
Prestressed Concrete Course at OSU

Keith Kaufman — Adjunct Professor
at OSU, from Michigan Tech (BSCE)
and Purdue (MSCE, PhD)

Graduate School — Research Project
developing Oregon State-Specific
Live Load Factors using Weigh-In-
Motion data for ODOT

Knife River Prestress 2006 — 2017
Kerkstra Precast — 2017 — 2019




PCI

PCl = International Trade Association and

Technical Institute

* Founded in 1954
* Promotes technical understanding and use of high-

qguality precast and prestressed concrete

Common Design Resources:

€= pCl Design Handbook

vim
PCI. .

BRIDGE DESIGN MANUAL
3rd Edition, First Release, November 2011

Part Tw (Chiapter 10 — Chager 71)

]

PCI Bridge Design Manual



o CERTIFICATION

i1l O i () PLANT CERTIFICATION

* Ensures plants meet established quality
standards

(>) ERECTOR CERTIFICATION

* Ensures erection techniques meet industry
standards

(>) PERSONNEL CERTIFICATION
» Sets standards and verifies competence
« PCI Level I/11/111

Bridgeé




Precast Benefits

* Benefits

Construction Speed

Plant-Fabricated Quality
Control

Fire Resistance and
Durability

Greater Span-to-Depth Ratio
All-Weather Construction
LEED Points

Design Flexibility

Cost

Sective, Materiasls wad Geomstry
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PCl’s Big Beam Competition
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HISTORY

Walnut Lane Bridge

First Prestressed Concrete Bridge in the US
* Precast, post-tensioned beams

Constructed in Early 1950s
Spans Lincoln Drive in Philadelphia, PA

Designed by Gustave Magnel, a Belgian
engineer, and Charles Zollman, Magnel’s
student

Since been replaced
(with prestressed
concrete girders) in

~1989 —




Prestressed Concrete

Two different types:
* Pretensioned

e Post-Tensioned

End

abutment Steel tendon

Prestressing bed
(a) Applying tension to tendons

(b) Casting of concrete
Cutting of tendon

(c) Transferring of prestress

e i R

T

Casting bed

(¢) Anchoring the tendon at the stretching end




Materials

* Concrete
e f'ci ~5.0-7.5 ksi, f'c ~ 8.0-12.0 ksi

* Prestressing Strand

« 5"®, ¥"® Special and 0.6”@ (most
common types)

« fpu = 270 ksi, fpj = 202.5 ksi (@ 75%)
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Fabricator Sections & Capabilities

* Know Your Fabricators and Their Sections & Capabilities

e https://www.pci.org/

About Design Certification Education

PCI-Certified Plants

Signin ™ Q

Publications News/Events

Find PCI-Certified Plants that adhere to quality systems based on time-tested, national industry standards.

Search »

About Design Certification Education Publicati

Kerkstra Precast Inc

Trenton, MI

(616) 224-6176

http:frwww kerkstra com

Certification Category: C3

Products Produced: Beams, Columns, Double Tees, Joists, Stairs, Structural Wall Panels

Dukane Precast, Inc.

Aurora, IL

(630) 355-8118

Certification Category: A1,B3,B3-IL,C3A

Products Produced: Architectural Precast, Bleachers, Beams, Box Beams/Slabs, Columns, Double Tees, Joists, Other Sections,
Structural Wall Panels

Prestress Services Industries, LLC
Decatur, IN

(260) 724-7117

hitp:/\www prestressservices com
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EXTERICR

(4) "¢ F-57
INSERTS
TYPICAL

-

(6) GIRDER SPACES @ 6'-8" 0.C. = 40°-0"




66~C" {0UT~OUT)

650" (§ ~ § BEARNG)
(@) sp. @ 7-7f = 670" 1-nf

oA Ty

M

20"

[CASCADE LaKES
HGHAY

(8) 26" X 4-0° PRECAST / PRESTRESSED CONCRETE SLABS = 320 LU

RAIL

BY .
OTHERS 2' ACHS
BY OTHERS

(8) 26" X 4-0° PREGAST / PRESTRESSED CONGRETE SLABS

BRIDGE
¢

BEARING §
ST, 244531
S00A CREEK ELEVATION 5000.94

BRIDGE SECTION ERAMING PLAN

SCALE: ¥5'=1—-0" SCALE: Vh'=1—
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Deck Bulb T

Deck Bulb Tees

* Section Advantages S = A
* Options for deck casting/HMA o | 3
. ,,, G“"

T

Section Properties (gross)

Width | b A I Yi 5 s, VS wt
(in) (in) (ind) (n# (o) (@(nd () (@n) (plD

60 36 24 771 115491 23.11 8960 4997 362 803

72 36 24 843 122143 2396 10145 5098 3.57 878

84 36 24 915 127782 2467 11278 5180 351 953

96 36 24 987 132630 2528 12372 5246 346 1028

Estimated Span Length (ft.)

[ } 36"DBT-96"
[ D 36"DBT-84"
[ 7 36"DBT-72"
f B 36"DBT-60"

] T T T T T .
40 50 60 70 80 90 100 110 120 130 (ft)




eck Bulb Tees

(1
EXPANSION JOIN Sl Ui il 477
1 T - s 1 e
1 [ 4 [
:
u H i o i H H N B u 4 U S732523168% | ¢
i )il i il il il )i il )il il )il il , BLM ROAD
L] [5i
§ BENT 2

ELEVATION 3000.17

OUT~OUT = 16'-0"

OADWAY = 14'-0"

CIECURY (— WELDMENTS @
(8Y OTHERS) 5.0 0.C
- EA. INTERIOR FLANGE.

1”8 B2 COIL INSERT
@ ¢ GIRDER

(3) 1”8 HOLES
(SEE DETALL 6/3)

BRIDGE SECTION
[ JSCAE Vo=1-0"




Deck Bulb Tees




Deck Bulb Tees




Deck Bulb Tees




Deck Bulb Tees
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Deck Bulb Tees




Deck Bulb Tees
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‘ LOAD RAM
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INTERIOR GIRDER - REDUCE ELEV.

LOAD RAM

EXTERIOR GIRDER - REDUCE ELEV.

COIL
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BLOCKING
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INTERIOR GIRDER - INCREASE ELEV.

[

LOAD RAM

COIL ROD

BLOCKING

EXTERIOR GIRDER - INCREASE ELEV.
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Fabrication Considerations — Forms
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Common Fabrication Issues




Common Fabrication Issues

e Stirrup Spacing Too Tight

/
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Issues

lon

Icat

Common Fabr

* Inserts and Hardware




Common Fabrication Issues

 Rock Pockets
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External Post-Tensioning

* Viable option to increase capacity of Prestressed Concrete members in service




External Post-Tensioning




External Post-Tensioning







Fabricator’s Bed Capabilities

* Stressing Equipment Top Strand

End Post (for shipping & handling)

* Force on Posts

ECL Beam

* Force on Bed

Harped
Strand

Bottom Straight Strand



Fabricator’s Bed Capabilities

* End Strand Pattern — Post Forces | . _







Overview

 History of the BT90 Section
e Case Study

* Chemult, OR = US97 over UPRR
e South Medford Interchange

8
t
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History of the BT90

* Bulb Tee Spanning
Capabilities Prior to the BT90

48"

gn
— —
4 gm]
21—
h 6"
l
RS
L
" 3"
: A
e & 6"
B
24"
Section Properties (gross)
Type h A Istrong axis I weak axis yt ¥yb St Sp V/S wt.
. . .4 . 4 . . .3 .3 .
(in.)) (in.") (in.") (in.") (in.)) (in.) (in.’) (in.) (in.)  (plf)
BT48 48 557 177736 32986 23.53 2447 7553 7264 2.57 600
BT60 60 629 308722 33202 29.59 30.31 10432 10154 2.61 677
BT72 72 701 484993 33418 35.64 36.36 13606 13340 2.65 755
BT84 84 773 711733 33634 41.69 4231 17074 16820 2.68 832
Estimated Span Length (ft.) P BT84
| J BT72
( 1 BT60
( j BT48
1 | I | 1
05 85 105 125 145 165 (ft)




History of the BT90

* Production of a Larger Girder Limited By:
— Available Fabrication Bed Lengths
— Adequate Shipping Equipment
— Jacking Limitations
— Industry Demand




Casting Bed Construction

Pack = 3 Million Ibs. @
4 feet Eccentricity




Corm Installation




Stressing Setup

* (60) 0.6” Diameter Strands
* P = 2,640 kips

* (6) Holddown Points

 Fabricator must account for
adequate design of their facilities







Chemult, OR

Project Information: o A A
* US97 (2 Lanes & Shoulders) Over UPRR iz Seatie
* Existing Bridge: (3) Span Reinforced
Concrete Deck Girder

 Existing Bridge Included a Straddle Bent Porand
over Railroad, and had a Severe Skew

* UPRR - Future Track Considerations
* UPRR - Vertical Clearance | I

WASHINGTON




New Section Development Process

March 2005:

e Contractor Contacts Precast Fabricator

Requests New Section Capable of Spanning
170 feet

Fabricator’s Shipping Capacity at 185 kips
Fabricator Proposes BT90 at 177 feet |
Contractor Directs Engineer To Consider BT90 53‘




New Section Development Process

April 2005:

* BT90 Proposed to Owner as Alternative
* Owner Reviews and Requests BT90 Be Considered

* Engineer, Contractor & Fabricator Reevaluate and
Agree to Proceed with BT90 Option

Girder Properties:

* f'ci = 7,000 psi

* f'c =9,000 psi

* (60) 0.6” Diameter, Grade 270, Low-Lax Strands
e L=183'-3" 0.-0.

* Weight = 185 kips




New Section Development Process

May 2005

Notice to Proceed by
Contractor

ODOT Develops Bulb Tee

90 Standard Drawing

Fabricator Orders New

Form

Engineer Completes
Contract Drawings

Fabricator Develops
Shop Drawings

12-06-06

det3312
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Note:

- beam per project plans
T e, "

f:f",‘,’;e”‘“;’f%i L L Flore #3 tronsverse bars  Jele 3 1—Roughen top surface fransv. in *Use staggered diaphragm beams when % Bt o0 oot Pl or
s T i @ 6" max. cirs. as req'd B 5/ accordance w/Sec 0055049 © <65° Provide 4 con msel)‘s in eaohy diaphragm beams —Four this part of Flonge
e T " of the Specifications (Roadway Finish) girder web af each diaphragm beam. - N o Lo eaeriagads o
of fop slab extends i et % 1 exterior girders unless
beyond end of ;) - i, VEDL (0i5S: = < =l shown ofherse on defoil
oo wan P at diaphragm beams. B N Dlons, 1o sach
Use in line diaphragm beams when ©-2 65° Provide 4~ ~ X
— =~ ~IE conc. inserts % in exterior girder webs and 2" dia. PR PR € holes or inserts
A2 bors on fst, “Fr” \=#4"U" bars @ 12” max. holes thru inferior girder webs for 4-#7 x 6'-0" bars. L "Dy DR —— mfer corrigF: —wW—‘”f i
3rd, 54 711 and each end of girder TYPICAL PLAN legative Direation Positive Directign_ angle is less than 60° "
each “U” bar and Note: Provide a minimum of 6 “a” spaces o Soale o & o ”DLS” ond “DR" = %‘mufﬂg 4-1” dja, conc. inserts
on 6" spacing 37| 82" 9e4” _ “o” spaves @ 6” _,_ “b" spaces @ 12 16" ma ~H- 16" max. | e b gmfn'gu/fcsglf/hdreu, lvﬁcmnoar”d
between “U” bars. 18" e ygr  #4 Y4” stirrups | #4 U4 stirrups #4 “U4" stirrups (2 bars woch stirrup, fyp.) #4 4" stirrups Fes e mswps girder b for o e
. T ‘ Digphragm §€'s when € <65°——| || _ | bors (unless shawn otherwise
9-#5 5" stirrups [ L | - = = T on defail plans)
each end. Vary spocing | L1/ i 1
10 avoid insert o hole *CONCRETE INSERTS 1 dia. hole for cable restraint when ES ES - 5 o) | [(oFFIce_PracTIcE worTE
locations Hot~dip galvanized expanded coil concrete Alfernafe A restraint is used (typ.) B [
TH inserts with closed-back ferrule threaded fo “¥"= 050 girder depih. |
5 x 4'-6" L-bars I receive 1" dio, x 2-3" rods AASHTO U314,
{std. 90° hook) il GR3 (ASTH A307) thrsaded full lengih. |
Minimum inser? len & I
Minimum safe working road In tension= 6000 Ibs Y s B N —— Span fenghh 1o 182 11,
#3142 bars @ 6" 6" 0 2'~6" equal spacing - L #g e "’ Y Section Properties
each way on alternate O e O O Y O ¢ dual hold downs -~ === Strand cg. , [stirrups || 935 inz spe24040 0
US” bar In; N W e e (def lected Slmnds Y14 - bl 1 o g R s
#4.U” bars @ 12" max. e AREE, ] — e i ; Y| w101 kst 5,723,090 in
cirs. each end of girder = - " U T
9G | T € Bearing ~—*3 3" bars 0.4 Span Length (clr.~ cir. bearing) £2"—6" € hoid down - &' Diophragm €'s when © 265>~ 9 Yyed60 in  V/S:2810
. | . o [ it
2-%5 “Yg” bars ot Horizontal girder fength “A" (add grade correction and estimated shorfening allowane fo “A" for fabrication fength € Bearing 1-1.062,000
each end of girder = o -
BACK END OF GIRDER (ON STATIONING) KOTES AHEAD END OF GIRDER (ON STATIONING)

Hote:
50" . Girder details are symmetrical
S w3y except as nofed ofherwise
~#5 bars cont, N3 ]S
=T =t R
PPy cor : 5
Jaq-re s T R | 45 x 46 L-bars
10-#3 x cont, @ 6" 7 3 (std. 90° hook)
(or 6 x 6 - DI2 x DIZ 9-#5 U5 stirrups —~. [T
Wolged wire fabricy g 237 (2 bars each stirrup) il

+4 Y4 stirrups
(2 bars coch stirrup)

#3 3" pars

(#3°43q" bars

where_deflected
strands conflict)
af each “U4" stirrup _—
and df alternate
5" stirrup {

Bulb Detail — -

MIDSPAN SECTICN

END_BLOCK NOTE:
Wien End Block is required,
see Girder Schedule for defails

o BAR

TYPICAL ELEVATION

i 1
NDS 2-#5" U6" bars of — 26"
<3 each end of girder END VIEW _ oz

TYPI”AL

DETENSIONING  Girder
Defension_ strands in a = Girder
systematic order about 4, Strand
girder § to limit 4
Loooniric, " @@ & O
00 0®
@6 60

90° stirrup_hook,

0 Stant bars as required  dlfernate sides. Upper group dﬁf‘ecred /— Middle group def/ecled
Iy fo fif inside “US” stirrups.  3i,n strands (10 max.) 7/ strands (10 m
3 7 2" bars TTo !
& bigly W12 U2 bars Rt Lower deflected strand
5 HET tgahanized) —t 3 group (10 max.)
17 min. oir. unless &, H o alternate N i s T -6y o s
shown otherwise (typ) £ 3 GHiTups BAR "U” Vs ~olo I ; dortacied sirands
- E {ASTM ATOGM) BAR 27 ¥ : af midspan
|l 127, o-g. strands ||y oz bars Gavanized v Lo ; ™
i Recsss strands 1" N e £F |EJeNg S s
i and epoxy patch 1. =) - % | fhis bend & N
i (typ) unless girder = "= ~ L ol § 9
i f:g;j;:,‘;fﬂ"e"(/\;ﬁ ¥ 18 _L_¥_X 2%y sezr= 107 _ _ oo itypy et 3, 52 \afsmidspan
' & i e 2% - \

Al material and workmanship shallbe in accardance wiih the current Oregon Standard Specifcations.

Girders designed for live loading and superimposed dead load as shown in fhe Ge

Provice. roinforcing stoal a5 shown in e Gonoral Notos 6x0ap 03 n0%ed. Frovide weidad wire.
Fabric_conforming fo ASTM A497.

Provide 0.6” dig. 7-wire fow relaxafion strands conforming fo AASHTO M203 (ASTM A416),
Grode 270. Supplemen! 1, Provide an intilfension (o ter_harping defiecied strands) of
43.9 kips per strand uniess shown ofherwise on Girder Schedule.

Provide the closs of concrete shown on edule. Provide the minimum concrete
compressive strength shown on Girder Schedule before release of prestressing strands.

Keep girders in an upright postion w/Ihe suppor! points wilhin 2~0" of the girder ends.

Duiected sirands may be bindled btween hold-down polnts

Provide femporary digphragm beams gs required, s

Ensure GiTder ends. re piumb Tn Ther 11 pastiion under Tull dead 10ad.

Zgn Chamfer sofit
t corners 1 mox.

U4” or “U5”

W BAR “U3a”  BAR “
p— " wse in lieu of “U3” bar:
U3 Geflacted sirands conflich.

when
BAR BENDING DETAILS

BULB DETAIL  Mote:
 Soal Accompanied by Standard Dwg. BR350

'OREGON DEPARTMENT OF TRANSPORTATION
maslcionand oo of i dot, Gl AL
Brncllos anpractcos, s the sole SULBST BEAMDETAILS oETAILNO
e memngs " | (PRECAST PRESTRESSED | [iraars
Registered Professional Engineer. CONCRETE BEAMS)




New Section Development Process

/t

June 2005:
* Materials Ordered
* Forms Installed

* Bed Hardware is
Engineered and
Installed

* Production Begins

July 2005:

* Girders Shipped
and Erected




Fabrication




Loading on Trucks

 Max grade ~ 7%
e Exact route must be checked
* Permits issued




Transportation

Oy The Dalies
{54 F
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o
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Transportation

« Up the Mountain and Through the Tunnel
* 7% Grade at 10 MPH with Construction in the Tunnel!




Erection




Chemult Recap

* Chemult Project Originally Supposed to use
Box Beams

* BT90 Met Industry Demands
* Allowed Structure Type to be Constructed

* Opened the Door for Future Long- Span BT90
Projects! ;




BT90 Development

South Medford Interchange:

* Highland Drive Over Bear Creek
* (34) BT90’s in Southern Oregon
* Originally Supposed to be BT84’s

* Project Demands Pushed the Span
Length = BT90 = Perfect Solution!




BT90 Development - South Medford Interchange

Shipping:




Where to Now?

How to Start Down the Road of Precast?
* Where to start?
* What to do before reaching out?
* Preliminary design/full design?
* Are there span tables?
* What all do the fabricators do?
* Relationship between various entities?
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Overview

Projects to Discuss:
e Springwater Road Bridge
Burnt River Bridge
Spencer Creek
OMSI Viaduct
Precast Fascia Panels
Murphy Road Bridge
Precast Post-Tensioned Tubs
Pedestrian Bridges — Precast Deck Panels & Pylons



pringwater Road

* Bridge Location
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Springwater Road

e Colorado Tubs
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Springwater Road

* Innovative Construction Solution
* Precast End Segments

* Pier Segments
* Initially CIP
e Changed to Precast through VE proposal

¢ Bent 1 & Bent 2 ¢ Bent J & Bent 4
I
. Modified sidewalk rmounted combination raif (Dwg BR21E and Sht. 534) pay length = 492'—10%" left 5;'!7(). S01'=11 %" right slr'a’e .~ Modified sidewalk
Tronsition roil, ‘ - e ' | /' mounted combination
see foodway | 130 -0 50—0 | 60-0" 130-0" ‘ __77=0" rail warchitectural
FPlans, typ. | . Spon 14 | Spaon 1R | Span 24 Span 28 \ Span 3 finish, See Shits. 575
\ ‘ 84" segmental bulb | girders | GiP box girder | CIF box girder | 84" seg‘m‘ena‘af bulb  girders |33 /59 box beams | ‘ ond 534 for detoils __|
|

1L I
. Fxo. e G e

Design ff’oo;j/ _O_ W oE 87E

Reposition
extq. riprop

Excavate

] |
and Class 2000 L 10254 e ya i } Droin downspout i : only as reqd. : drilfed shafts
nprap.as directed =t I J= 46" dio. fo flow contro! 1 lo construct | 11\ 1 5 o

) g [ columns @ Bent 2 manhoie, b Bent 4 — w 1P s T
4— 5-0" ma I ,1 f I Ay fef{_/ i
drifed .5.‘75',"3‘_. = i | | T~—2- 60" dio
Tip £ Extg ground @ 25' rf‘ - 5—-0" dia. A o : : arifted shalts
mfnnecf shafts—" | Tip £+ 340 ||
Fxlg., ground @ "SR” Lina 1
Ld
Extg ground @ 25° it — Tp £ 40 7
S L over access road.
clearance.
ELEVATION

1"=60'




Springwater Road BT
Tl
* Contract Awarded based on two parts: “l“ qn |!

* Project Proposal (VE included in Spec) i
* Price Proposal ““ r”lm'i'

b syt s L1
| .. m“'“' \‘““W ‘!. \“M

6. Value Engineering Points: 0 - 10

Describe your firm’s methodology and experience with Value Engineering (VE). Identify
any particular successful experiences and/or unique services in this area. Share any
significant lessons learned on innovative delivery projects and provide a narrative on how
you would approach the issues differentlty. How would you apply the lessons learned in
those experiences on this project?

Does your team see any potential value engineering proposals that could be applied on
this project that could save time and/or money? What are they and do you see any value
engineering proposals being implemented?




Springwater Road

* Stage | Construction

SUBSTRUCTURE m
AND TEMPORARY
TOWERS




Springwater Road

* Stage Il Construction

ERECT PIER
SEGMENTS

™y




Springwater Road

* Stage Ill Construction

ERECT END GIRDER
SEGMENTS




Springwater Road

* Stage IV Construction

ICAST BENT 2 CAP
AND CLOSURES




Springwater Road

* Stage V Construction

POST-TENSION
AND REMOVE
TEMPORARY
SHORING




Springwater Road

* Stage VI Construction

CAST DECK,
SIDEWALK, AND
RAIL




Springwater Road

Point Point




ICAST BENT 2 CAP
JAND CLOSURES

Springwater Road

\ Cast Cast
Closure Closure
Cast
Diaphragm

Pier Segment .
Moment Diagram !



POST-TENSION
AND REMOVE
TEMPORARY
SHORING

Springwater Road

Pier Segment
Moment Diagram

PT Equivalent Loading
Moment Diagram




POST-TENSION
AND REMOVE
TEMPORARY

Springwater Road

_—

‘

AN |
\ Add Deck,
Sidewalk,
Rails

Pier Segment
Moment Diagram

PT Equivalent Loading
Moment Diagram

Deck/SW/Rail Loading | . 0000 o
Moment Diagram i i i




Springwater Road

* Fabrication (Pier Segments Shown)

1]




Springwater Road

* Precast Pier Segments




Springwater Road

* 120,000 LBS
* 95-feet long




Springwater Road
 Straight Segments ~ 140,000 LBS, 141-feet long




Springwater Road

Installing and Caulking the PT Duct Splices:




Springwater Road



Precast Deck Panels
e Burnt River Bridge

State-of-the-Art Report on
Full-Crepth PFrecast Concrete
Bridge Deck Panels




Burnt River

* Bridge Location
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Burnt River
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Burnt River

#5 @ B” top and bottom

#4 epoxy coated bars fop and bottom at edge of panel

1" dia. A307 carriage bolt
for leveling (see details)

6“x11" oval blockout

-1L" Prestress strond
14 fop and 14 bottom.
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Plant Fit-Up




Site Prep




Erection




Erection




Burnt River Bridge
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Spencer Creek — 3D Model
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Spencer Creek Plant Strlppmg & TenS|on|ng




encer Creek — Rolling the Arch
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Spencer Creek — Construction

80 Ton Precast
Arch Rib
Segments

g

BENT 4
-1y Z-1af
E-73
-t
= _ E—
4"
25
(5) W' -
G (3) ¥as LIFTNG LOOPS:
™o V8" QUT OF BEAY
12" OUT OF BEAN
(4) 22 TON BURKES O Ro7-afr
) THE TOP FACE FOR L H
ERECTION. RO3-11F
Re0'-34* 5
2-(5) We
UFTING L
12 UT OF BEAM

]ARCH RIB HANDLING DETAILS

SCALE: ¥ie"=1'-0"




Spencer Creek — Foundation

AR WA,
ANE = o £
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Spencer Creek — Columns & Caps




Spencer Creek — Precast Fascia







Spencer Creek




laduct Bridge
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OMSI Viaduct




OMSI Viaduct

Bridge Info e e

—_— R

- Length = 425 FT 2350 23?5%( s 23.‘5K

STREETCAR VEHICLE LOAD DIAGRAM

— Four Spans (BT60) o ScALE
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OMSI Viaduct

Site Challenges > Vertical Clearance
— Overhead Utilities
— Railroad Tracks Below




OMSI Viaduct

The Solution =2 Vertically Curved Girder
— ~13” of Built-In Camber

ANGLE POINTS BETWEEM STRAIGHT
SEGMENTS SHALL BE SPACED
APPRONMATELY 20° APART, SEE £
DRAPED STRAND Ch=— ANGLE POINT STIRRUP DETAIL f'l'ﬂ‘ OF GRDER
\
X
e = \ A Pen—
= r 4 7 =1\ ¥ § =
“STRAIGHT" STRAND 06 —/ \gotiow oF aiRoER crcuLar aac
-
A" O-0 HORIZONTAL GIRDER LENGTH
DETAILED CAST SHAPE 15 THE SHAPE OF THE T
GRDER FORMS AND DOES NOT MNCLUDE
CAMBER DUE TO PRESTRESS OR GIRDER SELF
WEIGHT. THE FIMISHED GIRDER SHALL APPEAR
TO FOLLOW A SMOOTH CURVE
ORMAMENTAL RAIL | ¥'—2' PROTECTIVE FEMCE _7'-8° PROTECT|VE FEMCE o -8 PROTES 1) = 3 76" PROTELTIVE FENCE
“TSiE OWG SIRE-SITE wRT'-8" LEFT, wha'—i" LEFT, 5201'-1" LEF L) GHT wAR'-0" LEFT,
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Y o — et R
I i S g
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Bl s L s wail 1 - { T UPRR E PORTLAND T FUTLRE OPRR MAIK
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50 EIER 2 & FUTLRE ORHF LEAD—" AL & eisring _,-4
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AIER 3
SCALE: |* = 20—




OMSI Viaduct

Fabrication Challenges

— Form Modifications

— Stressing
— Casting
— Shipping
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OMSI Viaduct

Form Geometry

— Segmented Versus Curved
— Custom Soffit

— Side Form Wedges
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OMSI Viaduct

Strand Pattern

END VEW VIEW @ HOLDDOWN
. |
:'T "‘
; o
& : TYPE | UPPER HD GROUP N
= Le | | "G” | HD FORCE= SEE ELEV.
- fol f m SLOPE= SEE ELEV.
o— I
o ? \- 12 STRAND
N (5) @ TYPE | MIDDLE HD GROUP
& t 2 . | | 76" |HD FORCE= SEE ELEV.
(D [/ m SLOPE= SEE ELEV.
5 = S [ ]\ 12 STRAND Y.
S5 0 * / TYPE | LOWER HD GROUP
A = :‘ "G” | HD FORCE= SEE ELEV.
3| | & o f /] SLOPE= SEE ELEV.
> 5 & ! | 12 STRAND
A
5| 8| g ~ /
R‘ S| Ll /
] L ] x
2 == L/ ‘
| = i T =
o / f : =
= " o
3 b 8.0 o o5 O -
= 3 °® & = & fT
Lt ] e
25 X
813 () EXTENDED STRAND, SEE
o lezle yle DETALL 5/2 TYP.
o 3] 4 DETAL S/2 T
— ) FIGURE 2 STRAND PATTERN (BEAMS 2A-2D)
1 ]SCALE: 1=r-0"
(48) V2"e GRADE 270 KSI LOW RELAXATION STRAND, PULL TO 31 KIP EACH
DETAILS SYMMETRICAL ABOUT THE CENTERLINE UNLESS OTHERWSE NOTED




OMSI Viaduct

Strand Hold-Up Devices

‘ 4 KIPS

TYP. HOLDUP @
HARFED STRAND

" o Wl e &

(6) ¥4"0 HOLES
Wy, W 2 4
TW; 7 e \J
;‘:" Fimxt r—
= [ L1
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OMSI Viaduct

Strand Profile




OMSI Viaduct

Form Stripping, Product Picking, & Storage

Strik) '

Swre/
L

Picking




OMSI Viaduct

Shipping




OMSI Viaduct

Girder Erection




OMSI Viaduct

Completed Deck &
Tracks Below In Use
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Precast Fasc




Precast Fascia Panels

Typical tie-back connection

Design
— Design Guidelines & Loads
— Connection Type

Panel LoadIng

Ryt

Gravity Loading \ ;
N

Seismic Loading \
A

Parallel to Panel
Face

Seismic or

Wind Loading
Perpendicular
to Panel Face

Fy
| o |

— 1

Plan

(Vertical Reactions Not
Shown for Clarity)

Exterlor Face of Panel —

Distribution Reinforcement —

Load Directlon
e —

Mode of Failure

21" |
| Component
@
|
| @
©)
: s (&) x
_...} s 5) \4 )
P =
i / )
# M ./' 1
ﬂ:::'. il ¥ C
g Vi Y
| Bt
| Vo
Dq: ll". r)?
\I : 5»«..‘& | N
\ ]
@} — | 5x5

Shear of Weld
Flexure of Angle
Buckling of Rod
Shear of Weld
Flexure of Plate
Concrete Pull Out

V¥ =Bearing: Resists Load in y and z Direction Only
B = Lateral; Reslsts Load In x and z Directlon Only

% = Tie-Back: Resists Load in z Direction Only
Note:Load analysis for this case is done with Fp

applled as a unlformly dstrlbuted load along the
panel's length.




Fascia Panel Considerations

Design
— Panel Size & Weight
— Tolerances (Steel & Precast)
— Project History & Experience
— Specifications & Drawings




Fascia Panel Considerations

Fabrication

Handling
Shipping
Erection

Construction Staging
Contractor Forming

30" MAX,

(75 PSF WA, VE LDAD)

b

PRECAST 48" BOX BEAH—/
(SEE JOB NO. 88044)

CONTRACTOR
FORM SUPPORT

{E°=07]

HOT DIF GALY.
DAYTON SUPERIDR
e« 318" F-63

@ #-0" (PATCH
RECESS AFTER
FORMING 1S REMOVED)

PRECAST FACADE
Dayrl




Fascia Panel Considerations

Specifications Uy Maintenance
— Ff)r_m Liners — Inspection
— Finish/Color — Replacement

— Price $$




Columbia River Gorge National Scenic Area
* Established by Congress in 1986

* |-84 Corridor Strategy — November 2005
* ODOT — Regions 1 and 4, Technical Services
* Columbia River Gorge Commission
* USDA Forest Service
Federal Highway Administration
Hood River, Multnomah and Wasco Counties
Consultant - OTAK, Inc.

* Provides framework for ODOT to manage and
improve 1-84 facilities within the CRGNSA.



-84 Corridor Strategy

Contemporary Stvle

13" - 3"

ﬂmnllnu- fw
renmbie drjr

facade and
ulnlmﬂms shail

Color |
Stael portion of bridge rall {pant)

Bridge girders (weathering steel or stain If concrete)
Steel portion of roadside guardral (weathering steel)

Back of signs (paint)

Eastern stane facade (stain)

Eastern rewaining walls (scain)
Color 2

aestern stone facade (stan)

WWestorn retaining walls (stain)
Color 3

Eridge screen (painy)
Color 4

Fonces (weatharing steal)

eigh-in-metion faclites (pain)

Lighting paint)

Sign posts (paint)

Permanent de-lcing systems (paint)

Truck weigh scarion facilites (paint)
Color 5

Medan barrier (paint)

Bridge ral base (stain)

Abutment wall and pler crim for bridges and culverts (scain)




Columbia River Gorge Bridges

Cascade Locks
* EB and WB I-84 (Twin Bridges)
* Single Span Precast Box Beams

Moffett Creek Bridge

* EB -84

* Three-Span Steel Plate Girders
Mosier Creek

* EB and WB 1-84 (Single Bridge)

* Single Span 90” Precast Bulb Tees
Fifteen Mile Creek

* EB and WB 1-84 (Single Bridge)

* Two-Span 84” Precast Bulb Tees Moffett Creek Cascade Locks

Mosier Creek

Fifteen Mile



Cascade Locks

Ety bridgs
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Cascade Locks




Cascade Locks - Fabrication




Cascade Locks
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Cascade Locks - Connection
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Mosier Creek
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Mosier Creek Bridge — Top Connection
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Mosier Creek Bridge — Bottom Connection
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Mosier Creek — Access Hatch
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Fifteen Mile Creek
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Fifteen Mile Creek




Other Specialty Solutions

* Floor Beams (pictured here)

e Parabolic Bottom Soffit
* Precast Tubs

* Pedestrian Bridges:
* Deck Panels
* Pylons




Parabolic Bottom Soffit




Precast Post-Tensioned Tubs




Precast Deck Panels — Pedestrian Bridges




Precast Pylons
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