fﬁ Souﬁ-{

l Phoenix F

2023 Western Bridge Engineer’s Seminar

How to Lengthen an
Existing Bridge Span




»  Project Team

Sk

Coffman Ames Joint Venture

T(l.in A=COM

T'(Lin



LS ¥S

|EUe) dVO
1S puceE ——

Py uspAey
P |

NEEEIREL:D

1S Y191 |

1S U39S

PY 2]epsnods \?

1S Y1/

| PA|g winle|
OAY Y3L &\

any yisL@

| Alg U D2elg
9AY Yl61 ; il =
OAY PIEC
19loigd uibag ¢ Juswbas uibag
A e ——
= O
m —
<+ N
® -0
O - WU
© wuv
L — —
o U
S 2
N uno

T'(Lin



» 15th Ayvenue UP

—ldea: How to lengthen a span?

—Alternate Technical Concept - ATC

— Dimension Changes

— Metric to English Lanes

— Sidewalk 4.92 ft to 6.00 ft
— Design Specification

— Existing Bridge: AASHTO Std Specifications 17t Edition 2002

— New Bridge: AASHTO LRFD Bridge Design Specifications, 8™ Edition
— Allowable Tension in Existing Bridge

- 179 psi to 256 psi

— AASHTO allowable 402 psi

— Requested use of 4 sqrt(f'c) or 268 psi
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» 15t Avenue UP
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» 15t Avenue UP

HINGE DETAIL
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» 15t Avenue UP
P/S BARS
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» 15th Ayvenue UP

CHANGES FROM PURSUIT

—-Hinge Connection Changed
— Top Corbel Connection Changed to Full Depth Connection
— Added Bottom P/S Bars with Dowels
— Existing Span increased from 3.00 feet to 4.77 feet
— Tension increased from 179 psi to 256 psi to 300 psi

—Wall Changed
— Soil Nail Wall Changed to Cast-in-Place Pier Wall

—End Span Changes

— Frame 2 End Span increased to 25 feet
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» 15th Ayvenue UP

DESIGN ISSUES

—Conversion of Existing Metric to English

—Shallow Superstructure Depth (3.94 feet)
— Hinge Design
— Construction Access

—Use of Two Design Specifications
— Existing: Standard Specifications 17t Edition 2002
— New: LRFD Bridge Design Specifications, 8t Edition

—Traffic Access on Frontage Road
—Existing Abutment Wall Strength
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» 15th Ayvenue UP
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» 15th Ayvenue UP
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5th Avenue UP
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» 15th Ayvenue UP

Span Depth Width Structure
Location (feet) (feet) (feet) Type

Back Span 1 20.00 5.00 56.71 Box Girder
Overhang 8.45 5.00 63.00 Solid

Existing Span 2 90.55 3.94 63.00 Box Girder

Existing Span 3 90.55 3.94 63.00 Box Girder

Overhang 21.11 Varies: 5.0 to 6.0 63.00 Box Girder

Back Span 4 25.00 6.00 56.71 Box Girder

T'(Lin




15t Avenue UP

TYPICAL SECTION
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» 15th Ayvenue UP

Diameter | Depth | Service Load | Service Load | Strength Load | Strength Load
(mch) (feet) | Uplift (Kips) | Down (Klps) Uplift (Kips) Down (klps)

Abutment 1 3 35.0 -228 -338
Pier 1 4 60 41.0 869 1170
Pier 3 4 60 48.5 1109 1496
Abutment 2 4 48 35.5 -287 135 -379 175
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» 15t Avenue UP . _. _

FRAME 1
—-Web Spacing
- DS Location
—-Solid Span
—Flare

-Width Change

=—& Hinge 1

S6' -8J,

. B-7 (=)

39-6%

5 Spa e 7-10% (+)

B-7 (=)

€& Web 2

~—15th Ave Cst ¢

e e e e R b et ————

el e s e e o

Sofflt Vent Hole (T
See SOFFIT VENT HOL

EDEE TAIL

FRAMING PLAN - FRAME 1

Scale: ¥g*=1-0

e |
Cils
s G -
................... 4
E ) w
-t 1
___________________ e
Sawout Line
....... R A
S\ .
@
—Exst L
Deck -
.......................... -

Access Hole In the \% Exst Bo

Bottom Sofflt ( Typ) New Acces
See CONSTRUCTION

ACCESS HATCH DETAIL

on Dwg S-02.16

T'(Lin

16



» 15t Avenue UP -—+— e
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» 15th Ayvenue UP
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» 15th Ayvenue UP

Pjack 7031 16,874 kips
Number 160 384 (0.6" Dia.)
Strands
Strands 20 48 Per web
Duct Ties Yes No
f'c Deck 3.5 3.5 ksi
f'c Web 3.5 4.0 ksi
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» 15th Ayenue UP .
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» 15th Avenue UP
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HINGE - Section
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15t Avenue UP

HINGE

27

New Edge
Of Deck

Exst Bridge
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» 15th Ayvenue UP
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» 15th Avenue UP
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» 15th Ayvenue UP

Prestress Bar Type 2 Deformed
Size 1 3/8" Diameter
Area Bar 1.58 sqinch
fpu 150 ksi
Jacking 0.70 fpu
Pjack Force 5309 kips per Frame
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» 15t Avenue UP

EXISTING

Existing Approach & Existing Box Girder
Anchor Slab f

____________
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» 15t Avenue UP
STAGE | » Step 1

—————————————

____________
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» 15t Avenue UP
STAGE | » Step 2

(2) Remove Existing Approach & Anchor Slab
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» 15% Avenue UP
STAGE | » Step 3
ff:‘};; (3)Excavate
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» 15t Avenue UP
STAGE | » Step 4
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» 15th Avenue UP

STAGE I » Step 1 Temporary
MSE Side Walls
(1) Structure
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» 15t Avenue UP
STAGE Il » Step 2
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» 15t Avenue UP
STAGE Il » Step 3
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» 15th Ayvenue UP

STAGE [l » Step 4

(4) Pour Bottom Slab & Web
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» 15t Avenue UP
STAGE Il » Step 5
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» 15t Avenue UP
STAGE |l » Step 6
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» 15th Ayvenue UP

STAGE Il » Step 7

(7)Construct Lower Hinge
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» 15t Avenue UP
STAGE Il » Step 7
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» 15t Avenue UP
STAGE Ill » Step 2
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» 15t Avenue UP

STAGE IIl » Step 3
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» 15t Avenue UP
STAGE Il » Step 4

(4) Core Holes
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» 15t Avenue UP
STAGE IIl » Step 5
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» 15t Avenue UP
STAGE IIl » Step 6

(6) Construct Upper
Hinge & Interior
Diaphram
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» 15t Avenue UP
STAGE Ill » Step 7

(7) Prestress
Bars & Grout
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» 15t Avenue UP

STAGE IIl » Step 8
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» 15t Avenue UP
STAGE IV » Step 1
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%~ (1) Release Jack &
Remove
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» 15t Avenue UP
STAGE IV » Step 2

(2 Construct Expansion Joint

A

————————————
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» 15t Avenue UP
STAGE IV » Step 3

(3) Construct Sidewalk,
Parapet, Railing
& Fence

S
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» 15t Avenue UP
STAGE IV » Step 4

Sia

(@) Permanently
Secure Access
Hatch

————————————
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» 15th Ayvenue UP

- FHWA Field Inspection
—Request to Review Plans and Calculations
—Questioned Lack of Strut-and-Tie Analysis

—Performed Analysis
—RESULT:

- No changes to any rebar size
— No changes to any location
- FHWA Questioned lack of Supplemental Reinforcement

T'(Lin
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» 15t Avenue UP

5.8.2.5.3a — General

The limiting compressive stress at the node

face, fcu, shall be taken as:

fcu =mvfc

v = concrete efficiency factor:

* 0.45 for structures that do not contain
crack control reinforcement

* Asshown in Table 5.8.2.5.3a-1

5.8.6.3 — Crack Control Reinforcement
Structures ..... which have been designed
using the efficiency factor of Table 5.8.2.5.3a-1
shall contain orthogonal grids of bonded
reinforcement.

Av = 0.003* bw*sh

Table 5.8.2.5.3a-1—Efficiency Factors for Nodes with Crack Control Reinforcement

Node Type
Face CCcC CCT CTT
Bearing Face o
Back Face 0.85 0.70
0.85- Je . [}.85—--—”&:— 0.85- S
20 ksi 20 ks1 20 ksi
Strut-to-Node Interface 0.45=v<0.65 045<v<0.65 0.45<v<0.65

T'(Lin

52



» 15t Avenue UP

—ADOT Policy Status
—Proposal to Study When/Where Analysis Method Used
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» 15t Ave UP

WEB FORMS
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> 15t Ave UP 4
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» 15th Aye UP

BOTOM SLAB
& WEB POUR
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» 15th Aye UP

HINGE
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» 15th Aye UP

ACCESS HOLES
JACKING

------ ] G A . = H‘. ’
= — = e \
B . S‘KWAQ s

TY(Lin ' .



a¥
—
>
<<
S
LM
—
A

al
<
O
T
=
LLl
-
-
[l
<

V)
O HF9
Z > Z
Syl
CN|
< =S

66

T'(Lin



» 15th Aye UP

EXISTING CELL
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INSIDE CELL
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» 15th Aye UP

HINGE DETAILS
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» 15th Aye UP

PRESTRESS JACKING
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ABUTMENT
REMOVAL
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LOOKING
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» 15t Aye UP

EXPANSION JOINT
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» 15th Aye UP

LOOKING
SOUTH
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