COLORADO DEPARTMENT OF TRANSPORTATION Chapter: 16
STAFF BRIDGE Effective: August 31, 2022
BRIDGE DETAIL MANUAL Supersedes: December 15, 2010

REPAIR DETAILS

16.1 PURPOSE

Repair drawings graphically present all pertinent information necessary in the field construction of repairs
to a structure. Some of these repair types include:

A) Bridgerail Replacement

B) Expansion Joint Replacement
C) Deck Rehabilitation / Overlay
D) Pier Cap and Column Repair
E) Impact Repair

F) Corbel Placement

G) Timber Pile Repair

H) Timber Bridge Girder Repair

) Falsework

J) Wall Repair

K) Steel Corrosion/Fatigue Repair
L) Culvert Repair

M) Bearing Replacement

-

More than one kind of repair may be included in a drawing set for a given structure or multiple structures,
e.g. deck rehabilitation and expansion joint replacement may share the same general layout. Figure 16.1-
1 presents a portion of the general information sheet for a repair project that includes multiple structures.
The checklists in this chapter will sometimes contain both design issues and detailing issues. The detailer
shall verify any unknown design issues with the designer of the repair. Worksheet B-100-1AR should be
used in the repair set.

If time allows, redraw details to show existing conditions. The appropriate portions of the as-built plans into
the drawings may be included in the contract plans if the appropriate details cannot be redrawn.

The repair details shall provide all the information required to describe the work and any items that may
affect the work. If specifications, calculations or other documentation is required for the work, it should be
included per the Design Manual.

16.2 RESPONSIBILITY

This drawing shall be prepared and checked in the Design Unit. The graphic presentation of information
on this drawing shall be the responsibility of the individual preparing the drawing.

16.3 SCALES

Standard Architectural and Civil scales should be used that are suitable to fit the details to a standard sheet.
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Fig. 16.1-1 Portion of General Notes Sheet for Multiple Structures
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16.4 ORIENTATION OF DETAILS

The PLAN of the bridge shall be placed, if possible, at the upper left of the drawing. The location of the
repairs should be shown in plan view when possible. The ELEVATION of the bridge shall be projected
below the PLAN if necessary for clarifying the repair location. When possible, the END ELEVATION and/or
Sections shall be placed to the right of the PLAN and ELEVATION. If space is limited, the sections or
secondary views may be shown on another sheet. Generally, sections should be taken from the PLAN and
ELEVATION rather than from secondary views or other sections.

Bridge specific details should be shown on sequential sheets so a Contractor can pull the sheets for a
specific bridge easier. If there are details common to multiple bridges, those details may be put at the end
of the plan set to avoid duplication.

16.5 CONTROL

Original Horizontal Control Lines, Stationing, Layout Lines, Profile Grade Lines and Centerlines are not
required to complete the work and should not be shown. All locations or control lines should be
dimensioned off of the existing structure. Abutments, piers and girders shall be labelled according to the
current inspection report. A note should be added on the drawings if this numbering is different from original
drawings, (e.g., “Abutment & Pier Numbers match Structure Inspection Reports; Previous As-Built Drawings
may differ.”) The display of lane lines and shoulders are helpful for determination of traffic control, but are
not required.

16.6 CENTERLINES

Centerlines shall be identified and shown as discussed in the following subsections:

Location - Centerlines shall be shown on views which help locate the repair, when applicable.

Plan View

Centerline of all girders (if part of the repair)

Elevation View

Centerline of Piers

Centerline of columns and footings

Identification - The centerlines shall be identified in the following ways:

Centerline of Girder - A circle containing the girder letter is placed on each girder centerline, as shown in
the PLAN views in the graphic examples. Widened bridges may have a letter / number naming
convention. These girder letters shall correspond to those shown in the Inspection Sketch. Span number
may be added to the girder label.

Other Centerlines - When it is applicable to identify other centerlines, it should be done by using their
particular names. Examples: Centerline Bearing, Centerline Anchor Bolts, Centerline Columns, Centerline
Footings, etc.

16.7 ELEVATIONS

Elevations are not typically required on repair projects since most of the work is relative to the existing
structure. Elevations may be useful in determining scale, clearances and access issues.
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16.8 DIMENSIONS

A sufficient number of dimensions shall be shown on the details to provide adequate information necessary
in the checking of the plans and the construction and/or design of the repair. Quantities should be able to
be verified based on plan dimensions.

The +/- symbol should only be used to draw the Contractor's attention to items that should be field verified
and are critical to design or fabrication. A general note such as “Dimensions are subject to typical
construction tolerances” could be used as well.

16.9 ANGLES

The following angles shall be shown in the PLAN view of the structure, when applicable.

A) Bent angle
B) Angles that the girders generate with the centerline of pier or centerline of bearings, if they are
different than the bent angle.

16.10 TEMPORARY SUPPORT

Some repairs will require temporary support of the girders in order to complete the required work. At a
minimum, a conceptual temporary support detail should be provided. See Section 16.12(l).

16.11 WORKSHEETS

The use of the Bridge Worksheets is encouraged, but the designer shall verify the dimensions and
applicability of the worksheet for the required repair.

16.12 PLAN SHEET INFORMATION

The following paragraphs provide a brief overview of each repair type, a checklist of information that is likely
to be required for each repair type, photographs and sample plan sheets. The repair examples shown here
are a guide only; each repair shall be evaluated for applicability of examples and worksheets on a case by
case basis. See Chapter 1 for border information checking procedures.

A) Bridgerail Replacement — Typically these projects involve replacing substandard bridge rails with
new standard rails. The option of missing the existing post locations or matching the post locations
is typically determined by the region’s bridge unit leader but may be required by bridge restrictions
as well.

Check Items

The following is a list of information to be shown on the drawings, as applicable. Additional information
may be shown as required. A field visit should be made prior to FOR to verify as-built locations, curb
heights and conflicts.

1)  Distance from last bridge rail posts to end of bridge or approach slab

2)  Standard post to post dimensions

3) Details to match existing anchor bolts if required
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4)  lllustration that standard Guardrail Terminators can be installed without hitting abutment or

approach slab

5)  Typical section, bridge elevation and pier sections and details to depict access and construction
restrictions such as high water level, traffic, etc.

| 6)  Any required bridge rail transitions
7)  Work Description
8)  Bridge Description
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Fig. 16.12(A)-1 Sample Plan showing Bridgerail Post Spacing

Transition Type 3H

r*Emd of Bridge Rail

For Post Spacing

End of Bridge Rou*‘

f———==Transition Type 3G

‘ 5-8 \/4\\ ‘1\,2\\ See GemerQ\Loyout 1=onr-o"
Deck Edge~
H s :
/ tC o F \ Traffic
First Roadway post ur ace

above the abutment

Bridge Rail Type

See Dwg B## for
10R MASH
placement of posts DETAIL@ Dwg B# and B

for details

- see

DETAIL@

Fig. 16.12(A)-2 Sample Detail showing Bridgerail post locations/clearances near Abutment
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Fig. 16.12(A)-3 Sample Section showing paving detail and Post Connection

Wood block
4" x 6" x 2'-0" at end blocks
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Notch block as necessary to fit railing

Fig. 16.12(A)-4 Sample Section showing Bridgerail Repair for Doghouse Type Rail
(To be used if replacement is not an option)
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Fig. 16.12(A)-5 Sample Section showing Timber Bridge Rail Replacement
(To be used if replacement is nhot an option)

Expansion Joint Replacement — These repairs are typically removal of existing expansion joints
and replacement with a new standard expansion joint. Some modular joints can be repaired in place,
although the repair longevity is questionable. Expansion Joint Replacement should typically be done
with overnight closures if lanes cannot be closed. Provide temporary bridge decking / cover plates
if repair area will need to be traversed by daytime traffic.

Check ltems:

The ollowing is a list of information to be shown on the drawings, as applicable. Additional information may
be shown as required. A field visit should be made prior to FOR to verify as-built locations, curb heights

and conflicts.

1) Existing reinforcing and interferences and resolve issues

2) Existing utilities
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Depth of concrete removal

Depth of asphalt (height of header)
Bridge rail type

Curb plate size

Construction phasing and details

Opening dimensions

Typical section, bridge elevation and pier sections and details to depict access and construction

restrictions such as high water level, traffic, etc.
Work Description
Bridge Description
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Fig. 16.12(B)-2 Sample Sections showing existing and proposed expansion joint devices

Fig. 16.12(B)-3 Photo of new Expansion device shown in Fig. 16.12(B)-2
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Fig. 16.12(B)-4 Sample of Detail required for a Modular Expansion Device Replacement
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Deck Rehabilitation — Typical requirements for deck rehabilitation include removal of asphalt mat,
location of rehabilitation areas, and removal and replacement of concrete. Pay ltems for removal
vary between regions, e.g. Region 1 construction prefers using only Class 2 & Class 3 Removals.
Rehabilitation areas shown are generally conceptual but may be based on deck sonars or mapping
of lower side of the deck & soffit. Waterproofing Membrane should be added to extend the life of the

deck. A Typical General Layout Sheet is shown in figure 16.12(C)-4.

Check Iltems:

The following is a list of information to be shown on the drawings, as applicable. Additional information
may be shown as required. A field visit should be made prior to FOR to verify as-built locations and conflicts.

W NN =

)
)
)
)

N

Approximate locations of rehab, if locations are only conceptual, label accordingly

Length and width of bridge
Removal details and pay items

Phasing details

i)  For cast-in-place concrete boxes, tee girder bridges and other girder types which rely on the
deck for stability, show amount of removal permissible without the requirement of falsework

i)  For steel girders, precast girders and other girder types which do not rely on the deck for
stability, show permissible amount of removal similar to Figure 16.12(C)-3

Joint details to clarify any interference with rotomilling operations
Existing reinforcing, sizes, and spacing

Typical section

Depth of asphalt for milling/replacement

Existing utilities, especially those in the deck

Dimension girder spacing

Show drain locations and details

Typical section, bridge elevation and pier sections and details to depict access and construction

restrictions such as high water level, traffic, etc.
Work Description
Bridge Description

Existing concrete strength (if pertinent)
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%" Sawcut at edge of removal
(Typ)

Class 2 Removal
Cl 3 Class 2
Class 2 Ramovel Remaval Removal
/@L
| |
W Removal:
: = . = . @
f ¥ i
| € RXRRXRX)
! 2 ___ ______° Patehing
3 [NOTES TO DESIGNER / DETALLER: | Material
Sound concrete = | [Glase L 2y and 3 quontties shallnot overlap
el given area of deck is either Class 1, Class
8\ Shear Studs |2, or clags 3. “The K moinodotd sreds
L Closs 3" Viio Toss thon or ‘squeitol
. L*&*Lﬂ"ﬁufﬂe,deck 1
¢ Girder (Web)
REMOVAL OF PORTIONS DOF PRESENT STRUCTURE (CLASS 1,2, & 3) HMA:
T F existi HMA over Waterproofing (Membrane)
op_of existing S Plans for thickness
concrete dec)
Top of concrete repair
[ and existing deck Grout
Beds:

Shear Studs.

Ll i

¢ Girder (Web)

DECK_NBI

RAtING | CLASS 2 | CLASS 3
7 =
3 %
5 2%

[Designer - Percentages above are just a starting pint,

if taken), actual bridge age, NBI Deck Rating and other
visual indicators such as condition of top
asphalt overlay ond battom ki

of bore deck

of deck; Modify or remave

toble os required. When Summary of Quaniity sheet is
ready move table there, or to General Layout sheet.]

|
|
|
| aiiet per dedigner Jndgement up or down based on cores |
|
|
|

Removal line

Galvanic Anode connected
to existing reinforcing
Space according to
manufacturer's
recommendations. (typ.)

| NOTE TD DESIGNER:

to them
‘cuuted reinforcing steel

| NOTE TD DESIGNER/DETAILER:

or | on 5 Ancd:

3 Removal

[ Take out the galvanic anodes and allreferences |
if it s known that the deck has all

| Move the follawing note to Summory of Quantities|
or Generu\Luywu&/Shee(. "Anode Quantity Bosed ‘

LEGEND

From top of deck to sound
concrete, but not less than 1" clear
below the top mat of reinforcing
steel. If the bottom mat of
reinforcing steelis exposed, then
Class 3 removal shallbe performed
at these locations.

From top to bottom of deck, full
depth removal.

Concrete Class DR. Polyester
concrate, polymer modified bag
mixes, or other approved product
From ' the APL ohallbe used for

3 1 repairs only s 1 repairs
shallonly ‘be. performed ot isolared
Iocations, not adacent to_Class
or 3 repan

HMA design and thickness as
designated in the plans.

Required if the clear distance
between anodes and existing
cancrete substrate is less than 1"
Grout encapsulation of anodes

< required for certain potching

Taterials, See Revision of
Section 601 Galvanic Anodes.

Saw Cut at Edge of
Repair Area

Galvanic Anade (typ.)

Reinforcing Steel

CORROSION PROTECTION

Transverse
reinforcing steel

Longitudinal
reinforcing
steel

DETAI @

Thesa datails reflect the scope and the nature of the work. They ara not intended to
represent the actual struciure.

NOTES

The applicable classes of removal shall be as designated by the summary of quantities
in the plans.

Flan quanities are estimates. Actudl concrete removaland replacement snailbe s
ad to reach sound concrate or as diracted by the Enginaar.

Removal operations shallbe coordinated with the Engineer and performed in a manner
as required to ensure the strusturalintearity of the brido:

If Class 3 removal is performed immediately adjocent to, and on both sides af o Cast
in Place concrete girder simultaneously within the middle 'half of a span, that girder
shall be shored from the ground at the third poinis of that span.

If Clase 2 or 3 removolls performad on both sides of o Castn Place concrets
gider simultansously withn the_ auarter of o span on either. side of the pier, that
Sirder shallbe. shored ‘at the Tl point each Side of that This note is "o
ftended To readre shoring. for “pathole" ype repdirs of hmited extent where. ot least
one half of the'longitudinaldeck reinforcing is anchored on both sides of the removal

If falsework is required, the falsewark load capaity required to_support the girders
shalbe determined by the Contractor and approved by’ the Engineer unless specificd
otherwise on the plans.

Care shallbe taken in removing concrete from around structural steel elements and
reinforcing steelto prevent domage to the stesl
‘NEITE TD DESIGNER/DETAILE]

[Choose one of these two motes below depending on whether existing is non-epoxy or|
epoxy o

| Al dsmaged or corrodsd nen-epoxy coated reinforcing stelreqires new non-spox
Cooted Temforcing Steelio be Gaded per Revision of Sectian 202 Removal of Partions
| of Present Structire. Alexposed non- eroxy coated reinforcing stesl shallbe cleaned

h hand tools, straightened and sandblasted prior to placing concrete. |

Lt domones ot corates spory cops reintreig stesreaires new pory cootes |
reinforcing steelto be added per Revision of Section 202 Removal of Portions of
Present Structure. All exposed spoxy coated re\nfurmﬂg s(ee\ shall be C\euned by hqnd

tools of any loosé concrete and rust and the epoxy coated o
placing conerete.  Sandblusting shal not be. performed onany " exposed epoyy conted |
reinforci s approved by th

[Galvanic Anode Garrasian protection  reqiired on ollareas af exposed non-spaxy o |
correded cpoxy coated reinforcing prior to placing Conerete. cbante Anodes hilie
| nstalled per ‘with Revision of Section
1661 Gaivanie.Anodess

Patched deck may be opened to traffic as scon as new concrete has attained
required strength,

A and Woterproofing membrane shalnot be placed unti the new concrete has cured
Tor e ey By o s B Trorahire oater roading- ot A" peraent or fowy Based o
isture meter approved by the Engineer,

Fig. 16.12(C)-1 Sample of Worksheet for Deck Rehabilitation Removal Details

et span 1 @ra Span 2 @rs Span 3 Q‘M
N T T
2 S NN .
o ‘x AR 1 T T T T L T T G i T ]
m -

/ ZI

(For inside girders only)

Deck repair area at one side of the girder.
[T Deck repair at the other side of the girder.

Working on both sides of the same girder cancurrently is not permitted

DECK CONCRETE

Span 1 Gr2

Span 2 [ Span 3 B A%

AT

AR

J: GG

REPAIR WHEN

FALSEWORK IS NOT REQUIRED

A4
Span 3 €

@m

Curb flow line

S/2 or less

(typ)

S/2 of less
(typ)

Cantilever

PLAN

(For outside girders only)

U777 Portions of deck sections removed simultaneously.

[T Portions of deck sections removed simultaneously

Working on both portions concurrently is not permitted.

Note:

S is defined os the center-to-center girder
spacing. The Contractor shallbe responsible for
determining the girder spocing

G A4

Span 1 ¢ P2 Span 2 aprs Span 3
1 of 4 of Span

BLAN PLAN
5O H ] H
1 spon E 12 1 spon 2 4 span | 1 Span 2 2 4 span | 1 Span E
g2 DECK CDONCRETE REPAIR WHEN 2 g8 2
FALSEWORK IS REQUIRED
ELEVATION ELEVATION
Class 3 removalon both sides of o girder simultaneously Class 2 or 3 remova\o}n both sides of a girder simultaneously within the

24

within the middle half of a span.

quarter of a span on either side of the pier

Fig. 16.12(C)-2 Sample Phasing Details for Girders where Falsework may be required




Page 14 of 67

Chapter No. 16
BRIDGE DETAIL MANUAL

August 31, 2022

PEIETHVD)

“BuoDdS UapAB
Yop Joj sqisuodsal 3qIpYs 4030
BPIB 183UBO-0}-I8}USD LY SD P

‘pejiiwied Jou S| ARUBLINOLOD SUORIOd U30q UO BupLiom

Ajsnosupynus panowes suopaes yoep Jo suoniog [T

-ISNoALDYNWS PaAOLIB) UOABS JBABIRUDD © 4o suaiod (277

(Auo s18pIB BPISING JO )

(¢R)

ss8| 40 Z/S

NV 1d

(@R

ss8| J0 Z/S

auy Mol qn)

)

¢ updg

ed?d

Z uodg

| uodg

v

JaAajjjuD)

PEYSIIRINYo)

J38IN03Y ION ST MYOM3STVI NIHM dJIVd3d J1IH0ONOD ¥03d

-Alsnosubynwis JspAib sy} jo sapis ypoq uo prowsy ]

(Aluo siepub apisu; Jo)

Nv1d

s

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ L €

D

¢ undg Z updg

Fig. 16.12(C)-3 Sample Phasing Details for Girders where Falsework is generally not required



Page 15 of 67

Chapter No. 16
BRIDGE DETAIL MANUAL

August 31, 2022

NDILO3S "WOIdAL
W0-GE = \0-G ® 095 L 6=

SIPYap 1oy S1g B HT8 S183YS 89S (43Ul $-0)
391A5p UOjSUDdX® 3BPLY MU UpM 230[d3) pup |
JusINgy 3p Uil uoissaidwiod Bunsixe sAOWSY g

“(s19PD3Y 30A0p UOISUDAXE BupsIXa
4oIoW) 3pYdSD XIW 10U JO i Ale3owxoiddo
pup (supquiap) Buljooidiaippm 290d G

'sID}ep 10} 71g }98yS 855 Jeauibul
syy Kq petoaup D (BUYIDY) 83813U0T 890K

“pepasu sojasys Bupojuipd sopiday ¢ - — — e —

“Buoojuiel
pesodxe pup DeJp pesodxe }So|q PUDS PUD Ol 19eUS
J4ad 03p 8BPILIq WOJJ 8}240UCO PUNOSUN BAOWRY 7

. |oupnyibuc o T oo
< 2 (851ASUDY) 1/ ® Gh 11/,610°0

}npuod
1031139313 @421

405p 93340U02 8BPLIG OIS JIPULSD D SADWSY T

NOILdI4OS3d XJOM

40310

We-T qingy o} §in) ,0-8¢ nie-T
N0 ©% 310 1 9-0%

(103w A :adfy oy
*auDIqWsLL Buly00IdIsyDM ON
1 (xouddny SEouoy JoLdey '}802 §,10}9D13U0Y aU} 3D palipdal 5 Ioys Sappay oy aBowop Auy ajoN

:ﬁwuﬁxoaaovmmmcx;kxumo

moaizéﬁ Zaﬁomm
£62(5)9-0/Z1 #2aloid Japun pajanisuod Kjpuiblg 31140dd

(3s095.d) Jsp.ib posss.sa.d

pub qojs ©3610u00 upds sjdig edAL eunjoniyS

12N 231PId LANOS JBA0 g3 0LZ-] UO PRjpooT

NOILdI40S53d 39dIdd

JpDaH 91319U00) JapDal 8}240UDJ D14BW0}SD|]

VAH Bunsixg
JE— VIH Bunsix3
NV 1d

YWH Bugsixy

2204 2Dg @} 2304 »20g ,,0-80¢

IS Yopouddy

10-120T of7

S o

5|4

s X o s T
4

A — &

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ o

““““““ N S

¥ JusWIngy N — S
48 o
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ o

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ o

\ \ \ \ o

B gield B Z Jaid\ D N ol

“sAomieyom

5l Bulsius sUDYNOd JBLRG PUB JUBLIPaS
J01pUsIOd By P9NPad ©3 SI SIYL BuUPUBLIWOD
d sieddnos 1o supip ebpLg
[oySUl 8 Ioys UoR9e30Id Jelu]

310N

qois yoooiddy

“Buipunos yaep 18340 JsauBUT

i1 13 sy a1 oo v 77
“Ajuo uoREIGDYS. 98P Jo DaJp Pnjdasucy k

Fig. 16.12(C)-4 Sample Layout and Details for Deck Rehabilitation Project
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Fig. 16.12(C)-5 Close-up Photo of Deck Rehabilitation

Fig. 16.12(C)-6 Photo of Deck Rehabilitation (Removals approaching critical levels)
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Fig. 16.12(C)-7 Example of asphalt deck coring
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Fig. 16.12(C)-8 Example of asphalt deck coring
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The following is a list of information to be shown on the drawings, as applicable. Additional information
may be shown as required. A field visit should be made prior to FOR to verify as-built locations and conflicts.

Pier Cap and Column Repair — These repairs are typically rehabilitation of column, abutment & pier
damage due to water leakage or corrosive salts. Often they are done in conjunction with the addition
of corbels. If possible, the source of leakage should be removed. Waterproofing/Sealing can extend

the life of the repair. Sample repair details are shown in Figures 16.12(D)-1 through 6.

Check ltems:

Approximate locations of repair

Existing reinforcing, sizes and spacing

Amount of permissible loss from column prior to contacting Staff Bridge or providing temporary

support
Splicing details
Repair details

Rebar replacement details

Typical section, bridge elevation and pier sections and details to depict access and construction

restrictions such as high water level, traffic, etc.
Work Description
Bridge Description
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g, Abut 1 ¢ Pier 2 ¢ Pler 3

y ‘ SB Quebec St NB Quebec St ‘

r T T T

i © © i

I | | [

I ¢ T ¢ [ ----
I $ [

” ! ! “ WB I-70
1 i I

I b b [

U Al Pier Columns to be repaired —| U

1 |

e e Bt E— T

I i / I

Il ¢ ? I

” é} $ U EB 1-70
Il ! ! I

I 9 ¢ I

Il ) ) I

I i i [l

i 9 9 i

| I

| |
| | | |
Structure # E-17-GB
PLAN

Q1 Abut 1 ? Pier 2 rz Pier 3 f% Abut 4

ELEVATION

Structure # E-17-GA ,-EJ
¢ Abut 4 .
: 1 Y5 Conauit

il

Repair Spalled Columns (Typ) Apply.

. |
! T
2-01| |
TP
Goncrete Sealer to :
m 7' of columns

| |1 V2" Gonduit

botfar

TYPICAL PIER SECTION

Fig. 16.12(D)-1 Sample General Layout for a Pier Cap/Column Repair

Limit of removal of concre

te (Applicable

to allconcrete removal areas). Min ‘2“
Max 1'' beyond the face of reinforcing
steelas directed by the Engineer.

1" Sawcut normal to

. the column surface
; / (9)

#7 Existing bar
(equally spaced)

. . A
a
-y
A
b e
i L
N )
4
. i
s
s
- c L
s
. b‘ 4
A

()
SECTIGN

EXISTING COLU

MN

DETAIL@

Note: Apply approved Concrete Sealer to all
columns after patching repairs are complete per
Manufacturer's recommendations.

Fig. 16.12(D)-2 Sample Detail showing Removals and Patching
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Fig. 16.12(D)-3 Photos showing column damage and repair process

Drill and grout #4 dowels (tot 6)
at equal spaces around column. Embed
6", extend to support reinforcing cage.

#a @ 11"

#4 x 5°—6" (tot 11)
place as shown

Z Caisson

2'=0" radius

Existing
caisson

Existing
column

COLLAR SECTION

level
Fillet at top £ Caisson
slope varies
‘ 4 or @ 11"

Column

|

> . |
|
|

Remove loose concrete and aggregate,
clean, and sandblast exposed surfaces
of joint and exposed reinforcing steel |
between caisson and column. Prior to ‘
casing with new concrete, add two |
grout tubes on either side. After the
new concrete has been set for 72 |
hours pressure grout the gap between '
the caisson and column. The grout |
|
I
|

—#4 dowel (typ)

—4#4 x 5'-5"

Caisson ‘
Column
3 -0"
[T
N iﬂ’ N ‘T
] }V

tubes shall be removed and the holes
sealed.

Roughen areas of columns and
caissons in contact with new
concrete by sandblasting prior to
pouring repair.

Caisson

GROUT DETAIL

ELEVATION

Fig. 16.12(D)-4 Sample of Column Repair
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Fig. 16.12(D)-5 Photo of Damage to be repair by (D)-4 details

1

———

Place Concrete Sealer on top. = E — By E —
of Concrete co\umns\_‘ = 9 B =
I
= S—

Provide 4'" gaps between FRP

placement areas. No concrete
sealers shallbe placed Ini\~\;
o %

Typ

40

_on
Typ

1

FRP Placement Areus<

Girder Supportsi

Sscssesscsse:
Saessessezest

Existing Grode\

ELEVATION

Fig. 16.12(D)-6 Sample of Fiber Wrap Details Fig- 16.12(D)-7 Photo of Fiber Wrap
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E) Impact Repair — These repairs are typically required due to high loads hitting and damaging the
bridge girders. If the damage is not too severe for steel girders, flame straightening can often be
used to bring the girder back to its original position although lead based paints can be an issue. Lead
based paints or coatings should be addressed in the repair details. Provide appropriate
specifications for dealing with the lead based coatings prior to the repair. Depending on the amount
of damage to the girder, partial or full closure of the bridge may be necessary.

Check Items:
The following is a list of information to be shown on the drawings, as applicable. Additional information
may be shown as required. A field visit should be made prior to FOR to verify as-built locations and conflicts.
1)  Amount of impact deflection in steel girders

2) Approximate area of repair (Pictures may be used to depict the amount of damage but should
not be the sole description)

3) Layout, girder spacing & typical section
4)  Grade of steel

5)  Typical section, bridge elevation and pier sections and details to depict access and construction
restrictions such as high water level, traffic, etc.

6) Specifications for Hazardous Coatings
7)  Work Description
8) Bridge Description
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Fig. 16.12(E)-1 Sample of Plan for Steel Repairs



Page 25 of 67

Chapter No. 16
BRIDGE DETAIL MANUAL

August 31, 2022

C\NOTIoTS
chﬁomm

0gay 6# MeN N/

w1l

@D o0z

sdnis v# mc.ﬁ.;m/

updey @ sspl) s180000— |
paopjded aq 0y :;U:oui\

|0014303[3 paBownq

#3040 woyog

\

204 4oe3 9 © b#

siom
U} 40 3502 BU} Ul papnjoul aq
Ioys 3nq Kje3pindes 4oy pid
59 30U Jloys buum pup sexoq
uonoun( “4npuoy “suoRpoo|
50yds 3p sexoq uopounf
MeuIp3su] Jo sexoq uopoun!
}s3uD8U 03 Bum sopjday
-Bupsixa 03 8
JNpUG) P91 32813 Mau

SNDISN3INIA 430419

-Bujands

xow ,z1 30 sdniuns Buissiw 1o

paBowop sopjdey -adbys puo suoisuaWIP
|DUIBIIO 0} sdNilys BURSIXS (1D USILBIDAS

(K343 plaLd)

}INPUO [PILI3IBIB

UOIID20| 31!

“adous pup suoJsUBWIP
joublio 03 BuIojueL
Bupsixe o USIUBIDAS

“Buionds xow
L2130 sdnins Buissiu
Jo pebowop 20bjdoy

@JZFMQ

s181dn0Y [DAIUDLIBY

(6#) BuIojulBy 64 - T Jo pbue aoyds \1-/
Buiysix3 usyybIoS a0)ds
ety
[N
¥ .99 (o
BuisiojuIay

, > Suoixs

| i ==

h I i 0 ,

— 1 |

ﬂ /

t - T

[BEE]

(43p419 40 >oog)
D3y abouwing 33pwixoIddy
(48p419 40 U0
D3y 8Bowng 33pwxoIddy

W9 e v

abowop 4o syewiiad punoio namos dasp b

£

NOILYA3I3

i
[ —

191
Buionds
dniugs

“xO Bunsix3

ugiauNp 4o UORDIOT

Jpug Sl0qoIDg
4o suRng joublQ

n0-81

7

|
[
|
HNPUOY Busx3—] i
|
i

#0220 4o woyog

Syowixoaddy -

17| 1| —

Tinay 3 z o B ¢ oo D b o1 B cwnay B
xog
. [ID1eg 995 - Jopag PaboLDD NV 1d
e 3 ¢ 263 €404 3
| !
—

07y xouy B -

n0-18¥%

punaqysp3 9 SN

punagyssm 9 sn

Fig. 16.12(E)-2 Sample Plan of Concrete Tee Girder Repair
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(Tensioning) (Typ)

Sawcut Line

SECTIGN

(Drawn to scale 1" = 2')

Fig. 16.12(E)-3 Sample Section of Precast Prestressing Repair
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Fig. 16.12(E)-4 Sample Section of Precast Girder Repair
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Fig. 16.12(E)-5 Photo of Precast Girder repair in progress




Chapter No. 16

August 31, 2022 BRIDGE DETAIL MANUAL

Page 28 of 67

F) Corbel Placement — These repairs are typically requested by Bridge Inspection when the amount
of girder bearing has been significantly reduced. Corbels could be considered as permanent
falsework, but are considered more of a secondary support. If the loss or removal area for the pier
or abutment patching is greater than ~33% of the bearing area, temporary supports will probably be
required during pier repair and corbel installation. In some cases, the temporary support may be
able to be used for a more permanent support, e.g. pier straddle supports. See Section () for sample
falsework details.

Check ltems:
The following is a list of information to be shown on the drawings, as applicable. Additional information

may be shown as required. A field visit should be made prior to FOR to verify as-built locations and conflicts.
In addition, constructability and “fit” of supports will be checked (see Section 1)

—_

Conflicts with existing reinforcing and/or resolutions

)
2) Location of bolt pattern
3) Skew angle and angle of corbel if different than skew
4)  Dimension from top of cap to bolt layout
5)  Width of Pier Cap
6) Copy of the existing plans or enough details to depict reinforcing & conflicts clearly
7)  Temporary support details as required (See Section I)
8) Typical section, bridge elevation and pier sections and details to depict access and construction

restrictions such as high water level, traffic, etc.
9) Work Description
10) Bridge Description
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Fig. 16.12(F)-4 Photo of Corbel Placement and Pier Cap repair

Fig. 16.12(F)-5 Front Side of Corbel Fig. 16.12(F)-6 Back Side of Single Corbel
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G) Timber Pile Repair — Typically timber piles need repair due to rotting or insufficient diameter.
Repairs include replacing decomposed areas with timber, concrete encasing, or adding supports or
bracing.

Check ltems:

The following is a list of information to be shown on the drawings, as applicable. Additional information
may be shown as required. A field visit should be made prior to FOR to verify as-built locations and conflicts
and to confirm applicability.

1) Location of damaged column

2) Typical section, bridge elevation and pier sections and details to depict access and construction
restrictions such as high water level, traffic, etc.

3) Work Description.
4) Bridge Description.

¢ Column, Pile & Splice

s

reaches 2100 psicompressive strength.

\Supported Cap

< =
o ' Timber Column
NOTE: — i
. . 2 . /
If Y <L, + 6", omit cripple and > N | Dy
leave shoring in place untilconcrete ﬁ \
~ |
|

2

~
NSRS AN N

SECTIDN
(CMP Installation)

¢ Column, Pile & Splice
|

=

Existing Ground Line

JOORIIRS

= |

= - |

o £ Di|_|

o 3 T

2 8 I =€

g o | Z|=

[ = 1 L

3 el [T =

€ £ L4 . x| >
=k 4 =

— -
Existing Ground Line \ ) . D/%Oncrete
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NIRRT 1

L . > ~—
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\
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<=

Timber Pile
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SECTION
(Completed Splice)

3000 psi(min)

Fig. 16.12(G)-1 Sample Repair Detail for a Timber Pile/Column Repair
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Fig. 16.12(G)-2 Photo of Timber Pile/Column Repair in progress
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Fig. 16.12(G)-3 Sample Detail of Timber Pile Repair and Bracing

Fig. 16.12(G)-4 Photo of Timber Pile Repair and Bracing Connection
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Fig. 16.12(G)-5 Sample of Adding Columns to a Pile

Fig. 16.12(G)-6 Photo of Adding Columns to a Pile
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Fig. 16.12(G)-7 Sample Section of Replacing Portion of Timber Pile
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Fig. 16.12(G)-8 Sample Details of Replacing Portion of Timber Pile
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H) Timber Bridge Girder Repair — Typically Bridge Girder repairs are necessary when girders split or
have deficient ratings. Some repairs include bolting split girders (done in the past), adding new bents
or adding additional girders. New bents may be of timber construction or steel construction.

Check ltems:

The following is a list of information to be shown on the drawings, as applicable. Additional information
may be shown as required. A field visit should be made prior to FOR to verify as-built locations and conflicts
as well as to confirm applicability.

1) Location of damaged girders

2) Lag bolts in cracked stringer, attachment of snow plow or grader blades, false bents, etc. Lag
bolting new damage is not recommended

3) Typical section, bridge elevation and pier sections and details to depict access and construction
restrictions such as high water level, traffic, etc.

4) Work Description
5) Bridge Description
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Fig. 16.12(H)-1 Current worksheet for Timber Girder repaired with Steel Sister Beam
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Fig. 16.12(H)-2 Example of General Layout for a timber str
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Remove existing cross

bracing and end blocks

(typ)

2 x 4 Full width of
bridge. Place at third

points

PART SECTION

interior bays (typ) in exterior

/ KCemter girder in Offset girder

bays to clear
post bracket

Fig. 16.12(H)-3 Sample Section of adding steel girders to a Timber Bridge

Fig. 16.12(H)-4 Photo of steel girders added to a Timber Bridge
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Fig. 16.12(H)-5 Photo of Added Steel Girder and Grader Blade on Timber Girder

310"

Shim the stringers above the W14 x 43

/for tight fit as necessary (typ)

AN

Drive piling between existing |
stringers and cut off 1’ —2%”"
below stringers. Pile spacing
may be revised as necessary

to obtain clearance for driving.
All piling shall be driven to
refusal. Damage to the

existing structure during
construction shall be repaired

at the contractors expense.

kw 14 X 43 X 39" -0

HP10 X 57 piling (typ)

-
I
I
|
I
|
|
|

9'—0"+

ELEVATION

i
i
i
i
i
Lo

6’ —0" (min)

Fig. 16.12(H)-6 Sample Section showing additional Bents
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Fig. 16.12(H)-8 Photo of New Support Bent at Midspan
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Fig. 16.12(H)-9 Photo of New Timber Bent

I) Falsework — Falsework may be required to support a bad deck or may be required to support a
girder, etc. during repair work. A conceptual idea should be presented as a minimum.

Check ltems:

The following is a list of information to be shown on the drawings, as applicable. Additional information
may be shown as required. A field visit should be made prior to FOR to verify as-built locations and conflicts.
In addition, constructability and “fit” of supports will be checked.

1) Location, grade, size and spacing of timber or other material as required. Timber is typically
used because of weight and availability issues

2) Provide typical section, bridge elevation and pier sections and details to depict access and
construction restrictions such as high water level, traffic, etc.

3) Work Description
4) Bridge Description

5) Construction details as required
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Timber Notes:
All timber dimensions are nominal.
6''x6" Timber shallbe #1 Southern Pine or better.
Dther Timber shallbe #2 Southern Pine or better.

6'"x6" Timber x 8'-2"

34" Plywood
I
P ———— |
gt — ——
7
<
£ >—All connections shallbe tight fit with toe nails (typ)
+
2nye—] e
S L S—41%4" Timber vertical (eq spaced)

l6'x6" Timber x 10! !
] @ 2'spacing \
10'-3" ‘

|

I
I
| 10-3n

Fig. 16.12(1)-1 Sample Section of Falsework to support a deck

Fig. 16.12(1)-2 Photo of Deck Falsework
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Fig. 16.12 (I)-3 Photo of Falsework to support a steel girder
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Fig. 16.12(1)-4 Sample Details for Falsework to Support a Steel Girder
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Fig. 16.12(1)-5 Sample Details for Falsework to Support a Concrete Girder
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Fig. 16.12(1)-6 Sample Details of Straddle-Type Falsework
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J) Wall Repair — These repairs typically include the strengthening or repairing of existing walls where
replacement is not practical.

Check Items:
The following is a list of information to be shown on the drawings, as applicable. Additional information

may be shown as required. A field visit should be made prior to FOR to verify as-built locations and conflicts.
If the wall does not have a structure number, one shall be obtained from CDOT Bridge Asset Management.

1
2
3

4) Typical section, bridge elevation and pier sections and details to depict access and construction
restrictions such as high water level, traffic, bridge constraints, etc.

) Location and extent of repair

) Utility conflicts, etc. that will affect the work

) Phasing as required

)

5) Work Description and Construction Sequence

6) Bridge and/or Wall Description

Approximate area of }
displaced blocks ‘

2-0"

Abutment 1

| /Str, F-17-KJ

Finished Grade

/ EL.5630.39

Finished Grade & \/ ‘ L

Concrete Slope
Paving

End Wall
Blocks located behind
EL. 5628.61 abutment extension.

Fig. 16.12(J)-1 Sample Elevation of Area to be repaired on a MSE Wall

Bottom of Wall
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Top of pavement Bridge rail

Bottom of barrier

Bottom of roadway
/Mpproach slab

Wick Drains

Wick Drain 2'-0" 6'-0"
spacing Max Max

Edge of Coping—]

|
|
\
I
!
f
|

Sawcut

Rebar Pins<

/
I
!
f
|
!

[o

<

I
|
|
I
i
|
i
I

rE

/g
pe
|
|
I
t
o

=) | ] .
= IR =IF=3ESHES NS EES Limits of damaged area
4lx4n We\de_d/ and block removal

Wire fabric

, Daylight wick drain

Varies
7'-6" max. removalat any time

ELEVATION

Fig. 16.12(J)-2 Sample Details on Block MSE Repair
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LEGEND

Shotcrete wall

Polystyrene

Po\ystyreme\

1"x1'-0" expansion
material |

Sleeper slab
(site specific)

/

!

Varies

Wire fabric—-

Polystyrene—]

Daylight wick drain at bottom
of repaired section, at top
of existing finished surface
or as directed by Engineer

B X = —X— = —X— = —X— — —X— = —X— — —X— — —X— —

%)
S = R = X = X— = X = K= = X— — —X— — —X— —
Clr Wick drains
10"
Shotcrete 7 A

Finished Grade—

] SV SV R S

X7 A=X— = =X— = —X— = —X— = —X— — —X— = —X— — —X——

K= A—X— = =X— = =X— — —X— — =X— — —X— — —X— — —X— — |

Existing geosynthetic
reinforcement

\B\ock facing MSE wall

SECTIDN@

Fig. 16.12(J)-3 Sample Section for block MSE Repair
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K) Steel Corrosion/Fatigue Repair — These repairs typically include adding additional steel plates or
rewelding problem structures. Lead based paints or coatings should be addressed in the repair
details. Provide appropriate specifications for dealing with the lead based coatings prior to the repair.
Some repairs can be accomplished with a written description or welding procedure.

Check ltems:

The following is a list of information to be shown on the drawings, as applicable. Additional information
may be shown as required. A field visit should be made prior to FOR to verify as-built locations and conflicts
and to confirm applicability.

1) Location and extent of repair
2) Welding design and procedure per AWS D1.5 and/or D1.1
3)

)

4) Typical section, bridge elevation and pier sections and details to depict access and construction
restrictions such as high water level, traffic, etc.

Location of damaged areas

5) Specifications for Hazardous Coatings
6) Work Description
7) Bridge Description
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Fig. 16.12(K)-2 Sample Details for Repairing/Strengthening a Corroded column
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Drill 1"¢ hole at

end of allcracks
| to arrest crack
propagation.
Cracks shallbe
tested with
magnetic particle
or dye penetrant to
determine end of

@d crack.

Fig. 16.12(K)-3 Sample Detail of Drilling Holes at the end of Fatigue Cracks

Repair procedure welding, testing, and inspection shall be in accordance with AWS D1.1. Welding shall be
performed by a Certified Welder in accordance with AWS D1.1, and inspection performed by an AWS CWI
(Certified Welding Inspector). An acceptance report shall be submitted by the CWI upon completion of the
work.

Remove the weld cracks at the repair location by grinding. Test the affected area using Magnetic
Particle (MT) to determine if any of the crack remains. If part of the crack is still present, excavate
and repeal the MT testing until the crack is gone.

(1) Prepare the base metal; grind the affected areas to be re-welded to bright sound metal,
removing any zinc or paint coating.

(2) If the pipe wall is penetrated, provide backing if possible.

(8) Grind smooth any rough metal edges to be welded.

(4) Preheat the base metal to a minimum of 100 degrees Fahrenheit.

(5) The deposited fillet weld shall match the original fillet weld size.

(6) Deposit filler metal per the attached W.P.S i7’'CDOT 08-03, (Welding Procedure Specification).
(7) Allow the repair weld and base metal to cool to ambient temperature.

(8) Visually inspect the weld, and MT test.

(9) Apply a zinc rich primer paint.

Fig. 16.12(K)-4 Sample Welding Repair Procedure
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ANNEX E

AWS D1.1/D1.1M:2002

WELDING PROCEDURE SPECIFICATION (WPS) Yes [X]
PREQUALIFIED _X QUALIFIED BY TESTING
or PROCEDURE QUALIFICATION RECORDS (PQR) Yes[ |

ape7

Company Name

dentifcation ¢ (D07 £F- L2 -
Revision % Dale_/e/e/es By st Srasis,
Authorized by_LS_zﬂg/Q; Date 4¥/o/of

Welding Process(es) s/ Atc/ Type—Manual (X Semi-Automnatic [
Supporting PQR No.(s) /l/’ Wz Machine [ Automatic [ |
JOINT DESIGN USED POSITION -

Type: LORNER Position of Groove: Filet: 24
Single [ Double Weld [] Vertical Progression: Up[] Down[]

Backing: Yes[ ] No[x]
Backing Material:

RootOpening _ Root Face Dimension

Groove Angle: " Radius (J-U}

Back Gouging: Yes[ ] No[X| Method
BASE METALS

Material Spec. ﬂé’ﬂ'{ 47&7’: -2¢4

Type or Grade

Thickness: Groove Fillet _72 "

Diameter (Pipe}

FILLER METALS

AWS Specilication_ A57 (
AWS Classification _ & 72/ 8

ELECTRICAL CHARAGTERISTICS
i
Transfer Mode (GMAW) Short-Circuiting [ /,ff
Globular[ | Spray[]
Current: AC[] DCEP[X DCEN[] Pulsed[]
Other

Tungsten Electrode (GTAW} i
Size: /5/ A

Type:

TECHNIQUE

Stringer or Weave Bead: 51/4/652
Multi-pass or Single Pass (per side)
Number of Electrodes
Electrode Spacing % Longitudinal

Lateral
SHIELDING Angle
Flux Gas
Composition Contact Tube to Work Distance A A .
Electrode-Flux (Class) Flow Rate Peening
Gas Cup Size interpass Cleaning: _Gestia/DER , AR PIEC2 ;
1RE BrResy
PREHEAT = POSTWELD HEAT TREATMENT ¢/
Preheat Temp., Min__/20 W SU I M Temp.
Interpass Temp., Min_ /57 Max Time
WELDING PROCEDURE
— Filler Metals Current
Weld Type & | Amps or Wire Travel

Layer(s) | Process | Class Diam. Polarity | Feed Speed Volts Speed Joint Details
Pt S| 7018 Vg " | PE | #0-T2D | Poas| MA

LT - |

Prss ;

T
‘/Z I ’ o

Form E-1 (Front)

334

Fig. 16.12(K)-5 Sample of Welding Repair Information
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L) Culvert Repair — These repairs typically include the strengthening or repairing of existing culverts
where replacement is not practical.

Check ltems:

The following is a list of information to be shown on the drawings, as applicable. Additional information
may be shown as required. A field visit should be made prior to FOR to verify as-built locations and conflicts.

1) Location and extent of repair, utility conflicts, etc. that will affect the work

2
3
4) Culvert Description

Typical section, elevation and pertinent details (flow direction, etc.)

Work Description and Construction Sequence

)
)
)
)



Page 59 of 67

Chapter No. 16
BRIDGE DETAIL MANUAL

August 31, 2022

“apDJB 99DJINS PaysiUl pUD S3BPS [0J)U0D 0} SDBID | 8SDUY BY) SN UDD
INQ PaWIO) 9 JOU PIBU SDIJD 7 ISDYJ 'SDIJID 7 9SDYd Joj sdays asayy joaday

‘SwIoy aAoWdY “,Z 29
IIPYS 214qDy BUM PSP|SM ISAO SOUDID3|) 'SDBJD | 3SDYJ Ul  SSD|) 3}840U0D Inog

“200|d Ul A]2unoas e puo jow jaays buouojuies bunsixa auy yym ysniy
$}93ys (4MM) ©1IGD) 24m papjam paziupApb 200|g ‘sinod | asoyg jo sabpa w0y

Spaom
SU} Ul PAPNIOUI 3QIDYS S1IGIP BUINOWSI JO 3SOD Y| "UIDIP WIO}S 10 ADMIBIOM
3POLI_UDWI 10 [DINJOU AUD U3JUB O} PBMOIID 3 [D1ISIOW YINS [IDYS S3OUDISWNIIID OU
19pUn 393[0Jd By} 0} }S02 [DUOIIPPD OU J0 SUORODINBaY D207 PUD 303G 0Iapa 4
31q0oIddD [0 L3IM 99UDPI0OD Ul 2}IS-440 4O PasOdSIp PUD Pa3asliod a4 [Ioys

SLIGap UORONIISUOD JBO AUD PUD 1830M ‘BDIS BUNSDIGPUDS ‘83810U0d PaAOWSI

Spom
3y} 40 1505 By} Ul PapnjaUl 8qIDYS 31 g ‘Aj33pandas 1oy pod pub painspaw aq
jou|m|asys Buoiojuies Bunsojgpupg esusdxa §,4030DJ3U0D 3y} JO PI}SD|GPUDS-2U
2q|Ipys BUIDJOJUIBS BY} JO SADP JDPUBIDD UBASS UM paJnod aq |Ioys

21040U0D '312J0U0D MBU BU) UJIM PUOG BY) JIQIYUI JO AO1)S3P PNOM 10U} 48}0DIDYD
Auo jo sbunpod Jsyjo pup ‘3|pos ysnJ 3s00| ‘8ouDyiD| 4O ‘syuswbouy 8}310U00

441 10 Jo 231} SD pauyap SI [283S PUNOS “BUNSDIGPUDS AQ[99]S PUNOS 0} PAUDAJD
5qI0Ys [98}s BUIDI10Jula1 Pasodxa ||D DACWAI 3}315U0D Z SSDI) BU} BUIMO||0 4

“(SpUD A

210nbS 7 SSD|D) 2IN}ONIYS JUBS3I JO SUORIOJ 4O [DAOWSY Japun oucEAE "
JuswAby ‘esuBdXa $,10)901)U0) aU) 10 padnidal 1o paupdal 8q [IDYs SuONDIBdO
5,10)904U0) 34y AQ pabowop $ipq AUy ‘pamolp aq (i spunod G 4o JuBlaM

POSY WNWIXDW D UM $JOUIWDY PIPUDY-3UO ‘1I0ys AUQ "2}9J9U0d Papuog-un
9500] 4o S8|211J0d [DUI 4O [DAOWS S 10} PaPIACId q[IDUYS S[SSIYO PUD SJBLILIDY

SO 4oNs $|00} PUDH BUIDIOJUIBI UDW dO} BY} MOJ3q 8}9JOUOD PUNOS SINYODIY

0} Jou SD 0s uaD} 3q|pys 240) "9lbuo bunoiado ,09 0} PaYN AjByoIPBwWI 3q
1SNW INq UOIYISOd [DOJBA BY) Ul P3}iD}S aq ADW S|00} UINS ‘qOJS BU} JO B0DJINS
3y} 0} 8ANDI3 09 Buipasoxs sjbuo up o pajoiado aq jou|pys sjoo} buiddiyo
PUD SJSWWDY ONOWNaUy [99}S BUI9I0JUB] PUNOJD PUD MOJ3q WOJ) 8}310U0D
BUIAOLIS. Ul Pasn 3Q JOU [IDYS SSD | G [OUILIOU UDY)} J3IAD3Y SJWWDY OnDWnauy

do) Yy MOJ2q Youl | UDY) SS3| 10U }Nq 9)29U0D PUNOS O} PUSIXS PUD }3IOUOD
Bunsixe ay) Jo 20D4ns ay) 10 IBaq(IDYS [DAOWSS Z SSDI) Jaauibul oY) Aq
pa)oauip SO 1o ‘supjd By} UO UMOYS S} By} Ul
Wouy 33210U00 BUINOWS JO }SISUOD [[DYS (Z SSDID) 2JN}INIYS JUSSald JO SUORIog
JO|DAOWSY 'SD2JD [ 2SDUJ 3PIM ,0-, b 3Y) UO S[DAOWSY 7 SSDI) WJ0jiad

‘[93}s BuIdJOJuIa) BUBDWDP PIOAD O} PaYSNIPD 2G ADW SUOHDOO] D
“F.0-1% J0 BuoDds D 30 wn

SSIOH HHOM BU} 30 UORBIAWOD BUY 1D IDMBPIS }JSAIND AU} W05 PIAOWSI 3q [IDYS
$960J0youD [Io puD adig -aUOp 9G 0} YoM BULIIDd PUD|DAOWSI ALY MOJD O} OIS
WOI0Q 3U} 3A0GD JUBIBY JUSIJNS D 3D JJBAIND 3U JO[OM SPIS BUY O} PaYDIID
5qioys adid ay| “pJom auy buLnp DgO Sy YBNOJU} Jsjom Byy AsAuod 0} adid
D pUD Mojj pLIOU B} %20jq 0} SBDG Pubs 9pIA0Id [DYS 1039D13U0D By| SuIbaq
HJOM 81043q 9914 JUSWIPAS PUD AJp 8G SNW }JGAIND XOG BU} JO GDIS WOHOG 8y |

/G981 ¢eboulbup pawpuun J9A0 GZ-] $214IDD £19A0D ||
6G61 U NG (,0-189Z X w0-Z1 X 40-¥1) 142AIND x0g 2)240u0) 3buis

N

/] 11 esoud

/

SVY3dY ONISVHJ

1 3soyd

ININIOVId3d J1L34ONOOD - 10 TIv13d
aUl| [DAOWSS 9}210U0D)

wZle v# bupsixy

o uw 1

n0=ipT

/

11 @soyd

T ss0ug

N ]

x® x— 8 ¥ x— & x

f

(dhy)

Iom 3pis JO 3904

jsuubyo Uy Bunys s

(94y),
w0

0CT'S¥1 IIMAIVAN _ITIN LV

1d43ATND X089 3FHL 40 OILVIAZHOS

|pAOwBS 7 mmo_u\ a0 uw g

puo us|ip) soy b sz-1 8s
|23)s BuioiojuIBs 8SIBASUD I}
_v‘\‘\ Ll‘\‘\‘\‘_\‘\[‘\‘\,\‘\‘\‘
M 08D 2y} JO gojs woyoq ayy %
D
SZ-1 &N
WP 4O U4ydap D O} (oM O} oM WOuy N0 MDS
‘p3Y2IDd 3q|IDYS SIOYIUD WO
w
ST T TR £L8 AS o4 2410 PaPI2M | 01Z00-Z09
‘NOILdI4OS3d M40M
+01 AD q ssPID 21240U0) |000£0-109
‘MadS 407 ‘AoMpooy
40,01 Jano Uym 1 Sl buiajomaq | G00£0-112
‘NOILdI¥O0S3d 3901489 L1y AS | (z $S0I0) 24n30NAS JUSSAIg JO SUONIOG JO[DAOWRY [€GH00-Z07]
qojs woyjog
SLINN N ‘ON W3Ll
180215 +1¥S20 DILAI89550

SlIDy2Q Jpdey ‘SaRRUDND O AJDWLING ‘UORDWLIOJUT [DIBUS 108

SONIMVYHA 40 X3ANI

S3TLIINVND 40 AYVAANS

s}93ys ,8-¢T X 8- €1 // *
TZMXT'ZMX9X9 4MM Pasodoly Se 6f bunsix3

JUSWSoD[d51 pud
[DAOWST ¢ SSD[) 9Y940u0) - T OLOHd

d 00S‘Y = 9 YuM Q SSOID 2q[PYS 2}3J0U0)

2718 0}
100 Buiaq 12340 PazIUDAIDE 2qjOYs puD S}eaus ,8-iC AQ ,8-/CT Ul Papirold aq ious 31
sd 000°GY = A} UMM GBIV WLSV 0} WOJUOD IS (JMM) G} 2Jm Papap

“9pDIB 10} UORY81I0D
ou apNjoUl PUD AJIDJUOZLIOY PSINSDAW BID SUOISUSUIP [DSJIASUDI} PUD [DUIPNYBUO] Y

"swajqoud uoisous
sy} 1994100 0} SPUB Y}Oq UO XOQ SIY} puaixa o) suoid Buipinosd aqm siaul]

dau jasys

S3LON WH3INIO

*080 S} 4o qojs Woy0q papoUss ayy s 1y} uo Jom By

Fig. 16.12(L)-1 Sample Details for Repairing the concrete bottom slab of a box culvert
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SITE "A" @ MP 17.97
SITE "B" @ MP 18.18

Splices at deviation shallbe approved by the Engineer.

Culvert liner shallbe installed in a continuous line.
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Fig. 16.12(L)-2 Sample Details for Repairing a circular culvert by slip-lining
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Fig. 16.12(L)-3 Sample Details for Repa
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M) Bearing Replacement — These repairs typically include the details required for replacement of pot
or other style bearings.

Check Iltems:

The following is a list of information to be shown on the drawings, as applicable. Additional information
may be shown as required. A field visit should be made prior to FOR to verify as-built locations and conflicts.

Location and extent of repair
Utility conflicts, etc. that will affect the work

Typical section, bridge elevation and pier sections and details to depict access and construction
restrictions such as high water level, traffic, bridge constraints, etc.

Work description and construction sequence
Jacking requirements and restrictions

Limiting dimensions for new bearing (individual existing dimensions may not need to be
matched, provide minimum dimensions available as needed to meet the design requirements).
These should be field verified by Designer or Contractor.

Information required for the replacement of the existing bearing, such as: existing bearing
rotation/position, movement, sole plate slope (if any), if the existing anchor rods / grout pad /
sole plate will be replaced
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Fig. 16.12(M)-1 Sample Details for Pot Bearing replacement
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Fig. 16.12(M)-2 Sample Temporary Support Details for Bearing replacement
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€ Falsework, Jack &

& Corbel & h
| Jacking Stiffener

!'€ Jacking Stiffener

| |
: ’—‘—*
T T | —Intermediate Stiffener

& Abutment 1 & Abutment 1
| |
i i
i i
i i

Weld along top edge Weld along top edge of

of racker bearing rocker bearing
and girder flange is and girder flange is

I I
H H

broken, which has ' ' broken, which has
H H
. H

| Jacking Stiffener
See Detoil Sheet BO2B

allowed the rocker allowed the rocker

bearing to tilt. (Typ) \Beqmg Stiffener Ta x 65" x 68" bearing to tilt. (Typ)
\See Bearing Stiffener Detail, Sheet BO2B

Tapered Sole Plate
Roadway Grade is -4.167%

—Jack

Timber and / or Steel

/ Falsework System.
Titing of rocker has Contractor Designed.

Tilting of rocker has
caused the nut, jom nut Corbel. To be placed with bearing plate caused the nut, jam nut
ond upper portion of__| centered under girder. Corbelanchars and upper portion of
anchor bolt to break off. . shallbe placed to avoid anchor bolts. anchor bolt to break off.
Anchor balts willnot be Anchor balts will not be
repaired or replaced. repaired or replaced.

Excavate Material
above Footing.
Replace with Flow Fill.

TYPICAL SECTION - OPTION 1 TYPICAL SECTION - OPTION 2

Existing condition of rocker bearing shown.

Existing condition of rocker bearing shown.

Fig. 16.12(M)-4 Sample Details for Jacking and Bearing Resetting
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Fig. 16.12(M)-5 Sample Details for Bearing Keeper



