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« Bridge Inspection = Rehabilitation Concepts & Alternatives
o In depth, hands on for all accessible members o Short Term Repair — 10 years of additional
o Hands on for Fracture Critical members service life
o Non-destructive testing of hanger cables o Long Term Rehabilitation — 35 years of
o Sounding, sampling and GPR inspection of additional service life
main piers = Preliminary Plans
= Evaluation o Bridge memo, cost estimate & preliminary plans

o Remaining service life of piers of selected alternate

o Remaining fatigue life of steel members



BRIDGE INSPECTION
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DECK

= Wearing surface has numerous cracks both
transverse and longitudinal

= Some bulging stay in place forms
= Deterioration near slab drains
= Deck saturation in north approach spans




RAILING

= Numerous locations of impact damage
o Bent/ broken rail tubes
o Cracked / broken rail posts

= Spalling concrete on curb and parapet
= Pack rust on curb support brackets




EXPANSION JOINT
SUPPORT

= Vertical deflections between sides of the
joints

Pack rust and deterioration of the supporting
brackets

Cracked clip angles supporting the joints
Compression seals have failed

Compression seal armoring has failed




STRINGER / FLOORBEAM

Pack rust between bottom flange of the
stringers and bearing plates

Deterioration of the stringer flanges and web
near locations exposed to drainage

Deterioration of stringer bearing stiffeners
Cracking of stringer webs near ends
Pitting in webs of floorbeams throughout

Section loss in top and bottom floorbeam
flanges

Pack rust between floorbeam stiffening
angles and webs

Holes in floorbeam stiffening angles




LOWER HANGER CABLE
RETAINERS

= Heavy pack rust at almost all locations

= Most locations have section loss and
deflection

= Retainers have come off in several locations




TIE GIRDER

= Pack rust between top plate and connecting
angles

= Cupping of top plate due to pack rust

« Localized areas of pitting

= Pack rust at old attachment points




LOWER OUTER GUSSET

= Pack rust between ends of floorbeams and
gusset plate

= Pack rust between tie girder and gusset
plate

= Section loss of gusset plate along areas of
pack rust




PORTAL FRAME

= Pack rust between box member web plates
and connecting angles

= Deterioration of the interior of the box
members below the deck




MAIN PIERS

= Faces in generally poor condition
= Areas of delamination and spalls
= Elevated chloride content in the concrete




PIER SCOUR

= Large scour hole at Pier 2 in the river
= Hole is around all sides of the pier ! =
= Pier 2 is embedded one foot into the shale ; e Vs e
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APPROACH PIERS

= Pack rust between flanges and connecting
angles

= Deformation and section loss of flange and
web plates

= Pack rust between end plates and
connecting angles

= Localized concrete spalls




BEARING SHELF PLATE

= Load induced fatigue crack at the end of the
web stiffening plate

Supports the bearing shelf
Critical location on non-redundant member
Reinforced after inspection

Remaining locations should be proactively
reinforced
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GIRDER CRACKING

= Systemic cracking of the girder webs at the
ends of stiffeners

= Distortion induced fatigue cracking
= Most cracks stay in the stiffener weld
= Some cracks have propagated into the web

= Continuing crack growth and development




FATIGUE ANALYSIS



MINER’S LAW OF
CUMULATIVE DAMAGE

= Nominal fatigue resistance is inverse to the
applied stress range, up to a threshold

1

A= (3)

= |f the applied stress is below the allowable
for the threshold, fatigue damage will not
occur
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FATIGUE DETAIL CATEGORIES

Table 6.6.1.2.3-1—Detail Categories for Load-Induced Fatigue Table 6.6.1.2.3-1 {continued)—Detail Categories for Load-Induced Fatigue
Thirehod] Theeshald
Constarm A AP Potertial Crack Constant A (AP Patential Crack
Diemcripti Categroy (i) ksi Initiatian Paint 11l Examples Descripti c flesi)? i Initiation Print
Section | —Plin Material away from Any Wekding T e R
Ll Bﬂ:fmmlrr;hp' :u::mld A 250 107 el A“ylem all 2.7 Bme metal at the net section of E 120 = 107 16 Ini thie et
weathering steel rolled ar welds ar -y - - .
clesied surfaces, Flame cut edges structural :t’;;ﬁ‘:ﬂ'ﬁi‘:‘:::?"’d odg’f"‘“?“! “
i e eughoess vl of canacin fabricated and instatled 10all the side of the
e e requizements for slip-crifical hale
- connections with pretensioned high-
1.2 Noncosted weathering steel B 120 10°F 16 Away from all : ;
. bales installed in hales
bise metal with ralled o cleaned welds ar o T —y d4
surfaces designed and detailed in structural ! I st £ SUER! cmdl‘_"_
aceordance with FHWA (1989). conmections reamed 1o size. (Nt see Conditimn
Flacme-cus ecges with surface 23 for bok holes punched full sizec
roughness vahse of 1,000 prin. or ser: Condition 2.5 for bobed angle or
less, bt without re-entrant hgsscrjnnmmﬁscnnml}jmsm
commers. st or inn phites
1.3 Mermber with re-entrant c [T [T At any external 2.3 Hase mesal at the act or groess D 22 100 T In e ot
corners at capes, cuts, block-outs edge mﬂmufhdl-m:stﬂdm section
o other grometical ith preseemicned bk installed in ariginating 2t
discontiusties made t the Eles: puncheed Full sizr (Heown et al., the side of the
requirements of AASHTOIAWS 0T} and base metad at the net section hole or through
DL, exerpt wekd acoes hales. of cther merhanically Fosteerd jaints, the gross
1.4 Rolled cross sections with c x 10" 10 I the: base: except Eox eyehars and pin plaes, e, section near
weld access holes made o the metal at the Jaints using ASTM AZ0T boks or non- the bale, as
requirements of AASHTO/AWS re-eotram presensimed high-strengh boks. applicable
DL, Article 2.4, cormer of the (Note: see Conftion 2.5 for bobed
weld access angle or e section member
hale conFections i e o cEmection
T B vl 2t the ot sectiom of E e lo 15 Tn the ot
- heads ar pin plates (Note® for section
1.5 Open holes in members i} 2% 1F 7 In the net eychar P
: base metal in the shank of eyebars or iginating at
(Brown et 2L, 2007). st ariginating
o ccignating at through the gross secion of pin the side of the
the side of the plates, see Conditicn 1.1 or 12, 2 hole
Bale appkcable.)
2.5 Base metal in angle of tee Ser See See Through the
section members coanected o 2 appliable | applicatie | appbicabile | e section
gusset o connection phite with kigh- | Ctegary | Coestant | Threshald | pear ghe hale,
strength bolted slip-critical abave: above above arin the net
connections. The fatigue stress section
Section 2—Connected Material in Mechanically Fastened Joints range shall be caleubited oo the ariginating 3t
- ’ effective net area of the member, the side of the
E-F‘Jﬂg’;‘;"‘“;“bumfﬂ‘“" B 1201 1 ;‘:':ﬂb“; A= L, inwhich LL{1-¥ /L) and hole, ax
desigoed muPu-:m;nJ ) near the hole where A, iid"rjﬁ area ul;rhe - applicshle
eremections with prewensioes] member. ¥ is istance from
igh-srengh bk instaled in centreid af the member o the
b"-“:d“u'd:"ﬂ“““ e surface of the gusset ar connection
subgunched and reamed o size— ! :
- plate and [ & the oui-to-out distance
il ok e i
e A e parallel 1o the line of force. The
punched Full sizr: see Canditi effert of the moment due to the
2.5 for blied angle or toe section eccentricitiss in the connecticn shall
member connectioos to gusset ar be ignored in computing the stress
conmnection plates.) range (McDanald and Frank, 2009).

continued on next page contimed on next page




FATIGUE DETAIL CATEGORIES

Table 6.6.1.2.3-1 (continuesd)—Detail Categories for Load-Induced Fatigue Table 6.6.1.2.3-1 (continued)—Detail Categories for Load-Induced Fatigue
Theeshold
Conmen A T’;i%hn“ Poteonial Cock Constzn A | (M | Poteniial Crack
Descrigiion Camgory | (ksil? kei | Initmion Point Ihstrative Examph Description Coegery | (k) ki | leiafen Peine e Bramples
Section 3 Welded Joines Jaining Companents of Buih-Up Members (cstined)
2.5 foontinuesd) The Fatigue categeey —
stnall be taken as that specified for 35 Emmlmmn:mmnnaf In the fange at
Condition 2.1. For all céher sypesaf artal length wekded conver plates the toe of e
babed o . lace A, with baving square or tapersd ends that end weld or in
- ““"‘"“‘Fh‘*’q’ " are marrowes than the flange, with or the flange = the
bty e, A i without welds across the ends, or ermination o
computing the effective netarea cover plates that are wider than the the lomgiiudinl
:‘Eﬁ:&:’,ﬁ; m;:“m flange with weldd scros the eads: wekd o in the sy o
afthe
category for that comnection type m wiith g
specified for Condition 2.2 or 2., as wide cover
applicable. plaes
Section 3—Welded Juints Joining Compoaents of Built-Up Members Flange thickness £ 0.8 in E 11 10° 45
.1 Base metal and weld metal in B 120 « 10 16 From surface Flamge thickness - 0.8 in. Er ELES 28
merbers withoul sttachments built or intermal 36 Bimse metal 2t the termisation of B 120 2 10° 16 T the flange 2t Erel of Weld
up u_F phﬂu]:r spﬂwﬂby d:_:.:ndlumml:s i welded cover plaies the termirmation {One Bolt Spaca)
cominuous longiudinal eomp in the wel ith slip-critical bolied end of the
juint penetration groowe welds back- awray Froem the eonmartions satisfying the longtedinal
gouged and welded from the sscond esd of the weld requirements of Acticke 6.10.12.2.3. weld
zide, or by continuous Fillet welds
parallel 10 the diection of applied
Siness.
1.2 Hase metal and weld metal in B Bl 10° 1z From surface
members without attachments built or internal
up of plaies e shapes ennnacted by discontinuities 2.7 Biase roetal at the termisation of Er 3 10° 26 Tn the edge of
coetinuous longitudinal eomplets in the weld, partial length welded cover plaies the flange 2t
jeiinit penstratian groove welds with inchuding weld that are witer than the flange and the end of the
b king et remmene, o airaching without welds across the erds. cover plate
coetinuous partial jaint penetration backing bars weld
grocwve welds paralle] to the direction
of applied stress.
Section 4—Welded Siffener Cannections
i B.":ﬂm' ':]”:‘difﬁ;"wfﬁ_::’* o 2 7 F::ud:“)”ufd 4.1 Bme metal at the toe of o M0 12 Initiating from
eI B . transverse stiffener-to-Aange fillet the geometrical
weld access holes made 1o the intey the web or e el o discomtin
) of HTEVAWS el transverse stiffener-o- [meoatinuity at
requirements of AASHT( Hangs wed fillet welds. (Wote:! inchides the toe of the
D15, Anticle 3.2.4 in buil-up siemilar welds an bewing saffeners Fillet wekd
merbers, (Note! dos not inclide and eonnection plates). extesding into
the Plange butt splics). the base metal
3.4 Hase metal and weld metal in B 120  10° 18 From surface
partal ;‘S’h welded m’?ﬁ:"”dﬁ _ el 42 Base metal and weld metal in B 120 10° 16 From the
i 1}"3;“.‘"“".““"[ i . :‘J":"““l;" longitudinal web o longitdinal surface or
parallel to the direction of app e e bax-flange stiffeners connected by imernal
stres. away from the comimoes Fillet welds paralle] in the divcontimities
end af the weld direction of applied stress. in the weld
away fram the
end of the weld

continued on next page cantinued on next page




FATIGUE DETAIL CATEGORIES

Table 6.6.1.2.3-1 (continued)—Detail Categories for Load-Induced Fatigue Table 6.6.1.2.3-1 (continued)—Detail Categories for Load-Induced Fatigue

continued on next page

Threshodd Constant | Threshold
Constamt A | AP | Potestial Crack A AR | Potential Crack
Description Category (hsif? ksi Initiation Point Uhstrative Examples Description Category | (i) ksi Initiatian Point Mstrative Bxamples
Section §—Welded Stiffener Connections (continued) 5.3 Base metal and wekd metal in ar C a0 U] Fram the o
. adjacent o the toe of complete joint surface o
4.3 Base metal at the teemination of penetzation groove welded Tor discontinuity at
b“!?"df’“lﬂfm"“'““‘h o exrner jrints, or in compilete joint the toe of the
lengudinal stiffener to-box fange penetration groove welded butt weld extending
welds: splices, with or withowt transitions into the hase
in thickness having slopes no metal ar along
arester than 1325 when weld the fiusica
With the stiffener attached by fillet I the primary Filll CJP 1 PP SHtener reinforcement is not remeaved, brundary
wekds and with o transition radites mesmbes at the {Note: cracking in the flange of the
provicled at the terminaticn: mdﬂlr m:]dweld . . “T” may occur due to cut-of plane
Stiffener thickness < 1.0 in. ekl 0] fungs proa———— bending siresses induced by the
Stiffener thickness 2 1 in. £ el e
B 105 10 26 5.4 Base metal and weld metal 2t Cas (TPt U] Instiating Eram
details whers loaded discontinupes | adjusted the geometrical
With the stiffener attached by wekds plate elemests are coanected withs | in Eg. descantinulty at
and with a ransitica mdius & pair of Fillet welds or partial joint BARLZEA the tae af the
provided 2t the termination with the penetration groove welds on weld exiending
weld termination ground o o ite sidfes of the plate normal o inta the base
g . metal o
Rz2in B 120 % 107 16 R the divection of primary stress. initiating at the
- “Sifaner ‘weld root sshject
in = R26in C 410 10 In the primary Gernd
near Brmeon 0 tension
Bin = B2 Zin. ] 22 10 7 the pein of | Waber — ::‘“'—'Fu:'rl’“';h‘d
au
Zin R E 1010 45 | Eneeyolie e f Tramaticn Radun ot
Sectian 6T y Locled Welded Atsach
Section §—Welded Joints Transverss o the Direction of Primary Stress 6.1 Base metal in 2 lngimdinally Mear point af CIP P il
5.1 Base emetal aeed el metal .o From internal Geagmas loaded ;:'E‘}':::‘;:;"’""’” sngency of he
aufjacent o complete joint dscontinuities -UE- connection phte) attached
" " plater) attached by a edge of the
penctration groave welded bust in the filles o weld paralle] to the direction of longitudinally
splices, with weld scuundness metal or along 0 ¢ et Eiterd L s .
extablished by NDT and with welds: the fusian oot el Y
ground smooth and Push parliel o boundary or at fransition raciis ‘m 3:"
the direction of stress. Transitions in the start of the - With the weld termination ground . o u G FUF
thickness or widh shall b made o 3 irasmitian ] ‘ED‘ smooth: ekt at e el
slope no greter than 125 (see sl % \ermination
Figure 6.135.2-1). = ot ground
F, < 100 ks B 120 x 16
: n*
. . - 12 Rz Min, B 120  10° 16
52 Bie metal and weld meliner | B 12 16 From intermal L o Mo = R2bin ¢ R
adjacent to complete joint iy discontinuities ,ED_ . N
penetration groave welded butt i the Fller Bin = B2 2in. o 21 T
splices, with weld soundness metal or Ru20 ) .
etablished by NDT and with welds discontinuities Zin.x R E 107 45
ground paralle] to the direction of along the fusion R
stress 3t transitioes in width made boundary For any tramsition radius with the E 11 = 10F 45
on a radius of not less than 2 & with weld termination not groy
the point of tangency at the end of smooth.
the groove wekd [see ako {Note: Candition 5.2, 5.3 or A, as
Fgure 813821, icable, shall alss he chsckedd)

contined an next page




Table 6.6.1.2.3-1 {continuesd)—Detail Categories for Load-Induced Fatigue

Note: Candition 6.1 shall also be
checked)

Constant | Threshold
A (AFrn Patential Crack
Description Category (i) ki Initiation Point Uhstrative Examples
Section 6—Transversely Laded Welded Attachmests (cominned)
6.2 Bare= mestal in a tramsversely
kacdexd detadl (e a lateral connection
plte) sttnched 103 longinadinally
e erenpement of eyl thickness
trya coenplete joimt penetration
groorve weld parlled i the direction
af primary stress and ncorporating a
wramition radives F, with wekd
sourdnes: established by NDT and
with the weld ermination ground
smooth:
With the weld reinforcesnent Wld Reinl. Ramaved  Removed
removed:
RzMin B 120 107 16 Memr palnts of
tangency of the
2in > RZ6in C 4 10F 10 radnes ar in the
wedd or at the
Bin. > B2 Zin. D 72 10 7 e bt
. the Janginudially
Zin= R E 115 10F 45 b component
ar the mansverssly
lcaded attachment
With the weld reinforcement not At the toe of the.
remeved: weld either alang.
the exge of the
Rz2in Iongitudinally
C 44 10F 10 . o
in. = K26 in C M 1P 10 E:".‘..,dm”""‘”’
Gin = R22in v} 22w 10F T
2in =R E 11 10F 45
(Note: Condition 6.1 shall also be
checked )
6.3 Base metal in a transverssly At the toe of the 3
Ioaded detail (e.g. 2 lateral weld along the CIP
cannection plate) attached o a edge af the thiner L
loegitudinally loaded companent plate.
of unequal thickness by a complese P—
Jaint penetration groove terminatian of R
‘parallel o the direction of primary small radis weld il
stress and incorporating a weld transitions
transition radis . with weld ‘Wl Reinforcement Remoed
soundness established by NOT At the toe of the 17
and with the wekd termination weld alng the _.w
ground smooch: g of the thinner -
plate Weld Reinforcerment Not Remaved
With the weld reinforcement renoved:
ReZin D 2z 10 7
R<Zin E 11 107 45
Far any weld transition radius with
i Pyl sy E 110 45
removed

continued an next page

FATIGUE DETAIL CATEGORIES

Table 6.6.1.2.3-1 {continued)—Detail Categories for Load-Induced Fatigue

Coemtant | Threshold
A BB
flsi* ki

Potential Crack
Initiation Point

il ive Examples

3y Losaded Welded Attach @

.4 Base metal in a transversely
leaded detail (&g, a laieral
connection plate) attached to 2
longitudinally Inaded companent by
a fillet weld or a partial joim
penetration groove weld, with the
weld paratlel 1o the direction of
primary stress (Nate: Canditica 6.1
shall ako be checked )

Conditica
54

Fillet or PP
on Bath Sudes

" Lossstudinalhy L 1 Wielded Attach

7.1 Base metal in 2 longitudsnally
loaded companent at a detail with a
lengthy [ in the direction of the
primary stress and a thickness ¢
atached by groove o fillet welds
paralle] or transverse to the directica
of prismary stress where the deail
incorporates no transition radive:

Lelin

Zin2LZ12ordin

L 12tar din

te L 0in.

ezl0in
[Note: see Candition 7.2 for welded
angle or tee section member

connections to gusset or connection
plates )

"

In the primary
member 2t the
end of the weld
2t the weld 1o

A 10 10
2210 T

11 10 45
3010 28

7.2 Base metal in angle o tee section
members connected to a gusse or
connection plate by longitudinal fllet
wekds along both sides of the
crnnected element of the member
crems-section. The Fatigue stres mngs
shall be caloulated on the effectve net
aren of the member, A - i, in
which V= {I- ¥ /E) and where 4;ix
the: gross area of the memben, ¥ &
the distance from the centroid of the
member o the surface of the geset or
ennnection plate and L is the
mezcirmum besygith of the kngidinal
wekls. The effect of the moment due
o the socentricities in the connection
shall be ignored in computing the
strvess range (M Doeadd and Frask,
[ 200n)

11x10* 45 Toe af fillet
welds in
connected

ederment

cantinued on next page




FATIGUE DETAIL CATEGORIES

Table 6.5.1.2.3-1 (continued)—Detail Categories for Load-Induced Fatigue Table 6.6.1.2.3-1 (continued)—Detail Categories for Load-Induced Fatigue
Descript Can s | Potemtial Crack Ukrsrative Examples i vl P
escription egory i i it N isirative il - e N
(i ksi Initiation Point Description Category (hsif? ki Initiation Print Mhusirative Examples
Section §—Orthotrapic Deck Details
8.6 Rib to FE Weld (FE Web)—FR C 44 10° 10 Ser Figure
8.1 Rib to Deck Weld—One-sided C 4410 10 Sex Figure  — web at rib to FB weld (fills, BIP, cr (e
80% (T0% mini) penetraion weld af CIF) Ncte 1)
with root gap = 0.02 in. priar o h 'Af
welding <062 ]
Allwable Design Leved Allowable Design Level
LZar3 lard
8.2 Rib Splice (Welded)—Single ] 22 10 7 Sex Figure
groove butt weld with permanent
backing bar lefi in place. Weld gap =
ribywall thickness
Allerwable Design Level
L2ar3 8.7 FE Cutout—Base metal 2t edge: A 250 = 2 Ser Figure
with “smooth” flame cut finish as 1w
per AWS DLS
8.3 Rib Splice (Halted)—Base metal B 120 16 Sex Figure
at ros section of high strength sip 1w Allowable Design Level
critical comnection lard
Allwable Design Leved
e £.8 Rib Wall at Cusout—Rib wall c Wit | W Sex Figuee
2 rib o FB weld (fillet, PJP, or CJF)
Allowable Design Level
lard
8.4 Deck Plate Splice (in Plane)— ] 22 10 7 See Figure
Transverse ar Langitudinal single 8.0 Rib to Deck Plate at FE [ 445 107 10 See Figure i
groove butt splice with permanens
backing bar lefi in place
Allerwable Design Level Allowable Design Level 3
LZard
lard
Note 1: Whene stresses are dominated by in-plane component at fillet or PIP welds, g, 6.6.1.2.5-4 shall be considered. In this case, Afshould be
calculated at the mid-thickness and the extrapolation procedure 2= per Articke 3.8.3.4.3 need not be applied.
85 Rib to FB Weld (Rib)—Rib wall C 4410 10 Sex Figure
at rib to FB weld (fillet ar CJF) Section §—Miscellinecus
Allewable Design Leved 8.1 Base metal at stud-type shear 44 10° 10 A the toe of
LZar3 comectors attached by fills or the weld in the -‘,__“
autoematic stud welding base metal

continued an next page continued an next page




FATIGUE PRONE DETAILS

= Riveted girder / floorbeam flanges

= Longitudinal web welds

= Flange cover plate terminations

= Web stiffeners disconnected from flanges
= Weld termination access holes




FATIGUE PRONE DETAILS

= Bearing shelf supports with inadequate
flange lengths

= Transverse welds at girder splices
= Open holes from past attachments
= Welded attachments

= Bolted attachments

« Shear connectors to top flange




REPAIR APPROACH

= Tension Flange in Approach Girders

o Load induced fatigue
* Rivets are counted as open holes

* Replace rivets with bolts and make the structure
composite while replacing the deck

o Accept. Fatigue Range Exist. Rivets = 7 ksi
o Accept. Fatigue Range Proposed Bolts = 16 ksi

o Exist. Non-Composite Design = 11.87 ksi at
extreme fiber

o Proposed Composite Design = 10.90 ksi at
extreme fiber




REPAIR APPROACH

= Cover Plate Terminations in Approach
Girders

o Load induced fatigue

» Welds at plate ends are highly susceptible to
cracking

» Remove weld back from the end of the plate and
added a bolted reinforcing plate, make the girder
composite

o Accept. Fatigue Range Exist. Welds = 2.6 ksi
o Accept. Fatigue Range Proposed Bolts = 16 ksi

o Exist. Non-Composite Design = 16.36 ksi at
extreme fiber

o Proposed Composite Design = 11.54 ksi at
extreme fiber




REPAIR APPROACH

= Disconnected Stiffeners

o Distortion induced fatigue

o Web stiffeners not connected to flanges, stress
occurs at stiffener to web weld

o Stress caused by differential loading across the
section

o Add clip angles to stiffener and flanges to limit
the distortion




REPAIR APPROACH

= Bearing Shelf Plate

o Load induced fatigue crack at the end of the
web stiffening plate

o Supports the bearing shelf
o Critical location
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CONCEPTS




SHORT TERM REPAIR
= A4649 Main Spans

O

O

O

Isolated Deck Repairs

Stringer End and Bearing Replacement
Expansion Joint Replacement

Cable Keeper Replacement

Floorbeam Repairs

Stringer Repairs

Railing Repairs

Lower Lateral Bracing Repairs

Tie Girder Repairs

Scour Remediation

Partial Repainting

= A4649 South Approach Spans
o Isolated Deck Repairs
o Drain Replacements
o Girder Repairs

Approach Bent Bearings

e}

Railing Repairs

e}

Hinge Modifications

e}

Partial Repainting

e}




SHORT TERM REPAIR

= A4649 North Approach Spans = A4646 (Southbound North Approach)
o Isolated Deck Repairs o Isolated Deck Repairs
o Railing Repairs o Railing Repairs

Cover Plate Retrofit o Stiffener Retrofit

o

, e o Cover Plate Retrofit
Bearing Support Shelf Modifications

o

o Hinge Modification
Partial Repainting

o

o Partial Repainting




LONG TERM REHABILITATION

= A4649 Main Spans = A4649 Main Spans (Cont.)
o Deck, Stringer and Rail Replacement o Lower Lateral Bracing Replacement
o Expansion Joint Replacement o Main Pier Repairs
o New Roadway Lighting o Scour Remediation
o Deck Drainage System o Complete Repainting

Floorbeam Repairs

Cable Keeper Replacement

Tie Girder Rivet Replacement

Lower Outer Gusset Rivet Replacement
Lower Portal Frame Rivet Replacement

Tie Girder Repairs




LONG TERM REHABILITATION
= A4649 South Approach Spans = A4649 North Approach Spans

o Deck and Rail Replacement o Deck and Rail Replacement

o

o Expansion Joint Replacement Expansion Joint Replacement

o Partial Bearing Replacement o Partial Bearing Replacement

o New Roadway Lighting o New Roadway Lighting

o Deck Drainage System o Deck Drainage System

o Girder Repairs o Cover Plate Retrofit

o Girder Rivet Replacement o Shear Connector Addition

o Shear Connector Addition o Bearing Support Shelf Modifications
o Hinge Modifications o Complete Repainting

o Approach Bent Repairs

o Complete Repainting




LONG TERM REHABILITATION
= A4646 (Southbound North Approach)

O

O

O

Deck and Rail Replacement
Expansion Joint Replacement
New Roadway Lighting
Girder Replacement

Steel Framed Cap Beams
New Bearings

Column Rehabilitation




Replacement in Kind

= Same footprint as existing bridge
= Built on existing alignment

= Assumes significant structure above roadway,
similar to existing bridge

= Provided for comparison purposes only, not meant
to represent a true replacement structure




SUMMARY

: 10-15 $1,876,000 -
Short Term Repair $18,760,000 Years $1.251,000 9 - 12 Months
Long Term 35-50 $1,493,000 -
Rehabiltation AL Years $1,045,000 18 =24 Months
. 75-100 $1,258,000 -
1 H 3 _
Replacement in Kind $94,310,000 Years $943,000 24 - 30 Months
Short Term Repair 85— 110 $1.330,000 - 9 - 12 Months
- plus - $113,070,000 Years $1.028.000 - plus -
Replacement in Kind' T 24 - 30 Months

1 - Includes one assumed redecking with a current year cost of $11,810,000



RECOMMENDATION

Long Term Rehabilitation

o Can be implemented quickly to limit further
deterioration

o Provides good annualized investment benefits to the
public

o Fits the fiscal constraints

o Provides significant benefit to the public for the cost ” e te e Trues

of the road closure

o Will prevent ongoing maintenance concerns that
cause additional road closures
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THE OPENING OF THE HANNIBAL BRIDGE IN 1869 was an occasion for celebration. Since the bridge
was the first East-West railroad connection across the Missouri River west of St. Louis, it was a com-
mercial triumph for Kansas City.
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