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Technical Memorandum

September 22, 2015

Attention: Jason Waldron, PE

From: Lucas L. Olson, PE; Cory Imhoff, PE

RE: Cost to extending KC Streetcar north approximately 'z mile

HDR was asked for their opinion on the rough order of magnitude cost to extend the streetcar north
approximately %2 mile from the intersection of 3" Street and Grand Boulevard to the riverfront area
(approximately the intersection of River Front Rd and Front St). This effort includes looking at two potential
alternatives. One includes accessing the riverfront via the existing Grand Boulevard viaduct and the other
includes a new structure east of the Heart of America Bridge to access the riverfront. This evaluation should
be considered a “high level” analysis that looked primarily at cost and at select areas (such as the existing
structure) for feasibility. It is intended to support early decision making but should be considered preliminary
and will require a more detailed study in order to validate the assumptions made and refine the cost estimate
further. For the purpose of this initial memo, the lower cost option to use the existing Grand Boulevard
viaduct was the main focus for evaluation. A new structure was discussed and would cost approximately
$13.2 million (see appendix D) which is almost as much as the entire cost of building the streetcar on Grand
Boulevard (not including vehicles and other non-construction costs). Given the cost difference and lack of
definition (i.e. knowing where and how a new viaduct would cross into the riverfront area), our effort was
focused on the lowest cost option to extend the existing line along Grand Boulevard using the existing streets
and structures.

Our preliminary analysis indicates that extending the alignment north to the riverfront on the existing Grand
Boulevard structure is very likely feasible and would cost approximately $29.5 million in today’s (2016) dollars.
A graphic of the proposed double track alignment can be found in Appendix A along with a detailed cost
estimate in appendix B. The following sections of this memo include cost assumptions and a preliminary
discussion on the potential structural feasibility of using the Grand Boulevard Viaduct for streetcars.

Cost Assumptions

Below are a number of assumptions that serve as the basis for the analysis. These are high level/general
assumptions. A more detailed analysis would be needed to validate and further refine these assumptions and
associated cost estimates.

General cost assumptions
e Unit costs — unless otherwise noted, unit costs are primarily based on the final unit costs for the base

project with some escalation or adjustment for inflation/economy of scales.

e Allowances — most of the allowances given, unless otherwise noted, are based on converting the
base project total cost for a specific element into a “track foot” cost and applying it to the length of the
extension. As an example signing and striping for the base project was converted to a track foot (TF)
cost and then used as a TF allowance for the extension.
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Specific assumptions by FTA Standard Cost Categories (SCC)

SCC 10 — Guideway and Track elements

Track length - assumed double track from 3" and Grand Boulevard to the intersection of River Front
Rd and Front St. Note that neither the northbound nor the southbound tracks would use any part of
the existing non-revenue track for operating on the extension (i.e. there would be 3 tracks between 3
and 2" on Grand, one for the existing non-revenue and 2 new revenue tracks in the existing auto
lanes for NB and SB streetcars that straddle the existing, median running non-revenue track).
Special Trackwork south — at the sound end (3" and Grand), it was assumed that 2 turnouts would be
needed to connect the NB and SB extension track with the existing loop track (creating a wye). In
addition, a diamond crossing between the existing yard lead and NB extension track at 2" and Grand
Boulevard would be needed.

Special Trackwork north — at the north end, a center platform with double track has been assumed to
allow for two cars at the platform and provide the ability to “layover” a streetcar at the northern
terminus. The vehicle would switch tracks (NB to SB) by using a turnout and tail track east of the
center stop. Note — A double crossover to the west of the stop would provide the most efficient and
flexible operations but was not used given a substantial ($1 million plus) cost diferential over the
single turnout and tail track assumed.

Existing structure — the existing Grand Boulevard structure has excess capacity and sufficient service
life to be considered for the streetcar. Based on limited evaluation (see additional detail on the
structural evaluation later in this memo), it appears the existing structure would likely accommodate
the additional dead load and live loads of the streetcar. This assumes an approach to milling off the
existing wearing surface and installing a shallow (4.5”) track slab/overlay on the existing deck similar
to the approach that was used on the base project for the Delaware Street and Main Street Viaduct
structures.

rd

SCC 20 - Stations, Stops, etc.

One station was assumed to be added at the riverfront terminus. The cost was based on the average
cost of the existing system with some inflation.

The existing streetcar stop at 3" and Grand may require modification, adjustment or relocation
depending on the final configuration of the track connections at 3" and Grand. It is a risk element
that will remain unknown without further study.

SCC 30 - Support Facilities: Yards, Shops, etc.

It was assumed that an additional storage track would be built at the existing maintenance facility.
This would include a new turnout and additional track. The purpose would be to accommodate an
additional streetcar vehicle and provide additional flexibility within the yard.

SCC 40 - Sitework & Special Conditions

Demo/Roadway — the per-track cost of the base project was applied as an allowance for the
extension.

Utilities — an allowance of $300/TF was used for the at-grade segments of the riverfront extension.
This is entirely an assumption, as no utility information was part of these preliminary evaluations.
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SCC 50 — Systems

e A new substation is very likely to be required for this extension. Given the distance (approximately 72
route-mile), one (1) substation of similar size to the existing substations should suffice and was
assumed in the cost estimate.

e OCS was assumed for the entire length, and the assumed cost was based on the base project
pricing. This assumption was applied both on and off the structure.

e Traffic signals — 1 modified and 2 new traffic signals were assumed for the north extension at the
intersections of 3"/Grand (modified), 2"YGrand (new) and River Front Rd/Front St (new).

60 — ROW, Land, Etc.
e It was assumed that all improvements for the extension would be within public right-of-way.

70 — Vehicles
e |t was assumed that 1 vehicle would be needed, at a minimum, to maintain the existing peak

headways at 10 minutes with the approximate %2 mile extension. The current system, with 3 vehicles
in operation, can operate a 10 minute headway which equates to approximately 1 vehicle per track
mile (including the spare/4™ vehicle). With the addition of % mile/1 track mile of track, using the same
ratio (1 vehicle/track mile) a 5" vehicle would be needed. This would allow for 4 vehicles operating
and 1 spare or a 25% spare ratio. While this is above the typical 20% desired spare ratio, it only
includes 1 spare and therefore it may be advisable, if within the budget, to consider purchasing a 2
spare vehicle.

80 — Professional Services
o Similar to the base project and other streetcar projects, it assumed that the professional services
would be approximately 30% of the construction cost. This would cover the City, other agency and
consultant costs for design, construction management and project management support.

90 — Unallocated Contingency
e Given the high level of the estimate, an unallocated contingency was used in lieu of splitting the
contingency between allocated and unallocated contingencies. 30% was used for this estimate given
the limited level of detail. As additional detail is developed the contingency should reduce.

Grand Boulevard Viaduct — Structural Considerations

The plans for this bridge were released for construction on August 8, 1997. The design criteria was the 1992
Editions of the AASHTO Standard Specifications (LFD) with interims through 1995. The design followed
normal practice at the time utilizing MODOT criteria in addition to the AASHTO criteria for HS20 Modified
Loading and a 35psf future wearing surface allowance. The structure is a continuous composite chorded
plate girder. Select plan sheets from the record drawing set are attached for reference and can be found in
Appendix C.

Spans range from 73’-0” to 122’-0” with a total structure length of 1302’-6”. The roadway width is 29°-8” with a
32-0” out-to-out deck width. The deck is 8 %5” thick with 5 %" cast-in-place concrete on 3” precast prestressed
panels. Clear cover to top reinforcement is 2 %4”.
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Vertical clearance to the coal chute near the west end of the bridge is approximately 22.65’. Vertical
clearance to the superstructure of the Heart Of America Bridge is approximately 19.12’ and the Max vertical
grade per the as-built drawings is 5.16%.

The Inventory Rating is 38 Tons, the Operating Rating is 63 Tons and the Sufficiency Rating is 77.6 based on
information obtained from MoDOT'’s current Structural Inventory and Appraisal Sheet. Deck, Superstructure
and Substructure all received condition ratings of 8 out of 10. The structure is in good condition, with repair of
general deterioration recommended at an estimated cost of approximately $5 Million (FY 2015). There are no
load postings and no known condition issues of serious concern. The current SI&A is also attached.

Based on results of prior studies completed on structures along Main Street and Grand Boulevard for the first
phase of streetcar, this structure compares favorably and should be a good candidate for retrofits necessary
to support streetcar infrastructure and loading.

The combination of an unutilized 35psf future wearing surface allowance, original design loading of HS20
Modified (25% increase over and above typical HS20 loading) , 2 3%4” clear cover to top mat of deck
reinforcing, rating information and condition information are all indicative of a structure that can be
successfully retrofitted to support streetcar infrastructure. The method of construction would include milling 1
V2" of existing concrete and overlaying (with embedded streetcar rails) with a 4 2" low slump concrete
overlay. The netincrease in dead load is 37.5psf whereas the original allowance for future wearing surface
was 35psf.

Items of concern include the need to reset grated drain inlets, resetting finger plate expansion joints, vertical
clearances for overhead catenary systems below the coal chute and Heart of America Bridge and the use of
precast prestressed panels for deck forming. Further, in-depth studies of these items would need to be
completed to confirm that a streetcar retrofit is reasonable, cost effective and maintainable. However, these
items are not deemed to be fatal flaws at this time.

Conclusion

The double track on Grand Boulevard alternative appears to be feasible and substantially cheaper than
building a new structure. The total cost is approximately $29.5 million in 2016 dollars. For each year beyond
2016 an annual inflation factor of approximately 3% should be used to approximate the cost increase due to
inflation. In order to further define the project details, evaluate feasibility and refine the cost estimate,
additional analysis will be required. Please review this initial memo and findings and let HDR know if you
have additional questions or would like additional detail.

Attachments

Appendix A — Graphic of Proposed Extension on Grand Boulevard

Appendix B — Cost estimate for Grand Boulevard alternative using the existing viaduct
Appendix C — Select structural drawings/load ratings of the Grand Boulevard Viaduct
Appendix D — Rough order of magnitude cost for a new structure
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Appendix A — Graphic of Proposed Extension on Grand Boulevard
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Appendix B — Cost estimate for Grand Boulevard alternative using the existing viaduct
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Kansas City Streetcar - Waterfront Extensions Order of Magnitude Cost

Double Track on Grand Blvd

Date

9.18.2015

ITEM

GUIDEWAY: AT-GRADE IN MIXED TRAFFIC

Qty

Unit

Unit Price

Subtotal

$  130,900.00

AT-GRADE STATION, STOP, SHELTER, MALL, TERMINAL, P

BASE/SUBGRADE ALLOWANCE 3,740 | TF $ 35.00 | $ 130,900.00
GUIDEWAY: AERIAL STRUCTURE S 790,200.00
MILL 1.5" FROM BRIDGE DECK 4,500 | SY $ 557 | $ 25,075.35
PLACE 4.5" CONCRETE WEARING COURSE 4,500 | SY $ 83.73 | $ 376,779.15
OCS BLISTERS ON BRIDGE (2 @ 80' CENTERS) 34 | EA $ 3,300.00 [ $ 112,200.00
MISC. CONDUITS ON BRIDGE (ALLOWANCE) 1]LS $ 276,145.50 | $ 276,145.50
TRACK: EMBEDDED S 2,356,352.38
EMBEDDED TRACK, 112 TRAM ON STEEL TIES 3,440 | TF $ 350.23 | $  1,204,794.30
EMBEDDED TRACK, 112 TRAM OVER GRAND VIADUCT 2,730 [ TF $ 37237 $ 1,016,558.09
EMBEDDED TRACK 112 TRAM PRECURVED 300 | TF $ 450.00 | $ 135,000.00
TRACK: SPECIAL (SWITCHES, TURNOUTS) S 900,000.00
25M EMBEDDED TURNOUT 3| EA $ 200,000.00 | $ 600,000.00
EMBEDDED DIAMOND CROSSING 1] EA $ 300,000.00 [ $ 300,000.00

$  150,000.00

NEW STREETCAR STOP

EA

$

150,000.00

$ 150,000.00

YARD AND YARD TRACK S 373,064.24
NEW YARD TRACK (FOR ADDITIONAL STORGE) 300 | TF $ 326.88 | $ 98,064.24
25 METER #4 YARD TURNOUT 1| EA $ 175,000.00 | $ 175,000.00
SITE CIVIL ALLOWANCE FOR YARD 1|LS $ 100,000.00 | $ 100,000.00

TRAFFIC SIGNALS AND CROSSING PROTECTION

DEMOLITION, CLEARING, EARTHWORK S 130,900.00
DEMO ALLOWANC 3,740 | TF 3 35.00 | $ 130,900.00
SITE UTILITIES, UTILITY RELOCATION $ 1,122,000.00
UTILITY ALLOWANCE 3,740 | TF $ 300.00 [ $§  1,122,000.00
AUTOMOBILE, BUS, VAN ACCESS WAYS INCLUDING ROADS, S 830,090.00
ROADWAY/SIDEWALK ALLOWANCE 3,740 | TF $ 140.00 | $ 523,600.00
SIGNAGE ALLOWANCE 3,740 [ TF $ 6.00 [$ 22,440.00
STRIPING ALLOWANCE 6,470 | TF $ 15.00 | $ 97,050.00
STREET LIGHTING ALLOWANCE 3,740 | TF $ 50.00 [ $ 187,000.00
TEMPORARY FACILITIES AND OTHER INDIRECT COSTS DURI S 2,169,961.32
CONTRACTOR INDIRECTS ALLOWANCE 20%| LS 10,849,806.62 | $ 2,169,961.32

$  750,000.00

TRAFFIC SIGNAL ALLOWANCE (NEW/MODIFIED) 3| EA $ 250,000.00 | $ 750,000.00
TRACTION POWER SUPPLY: SUBSTATIONS S 1,250,000.00
NEW SUBSTATION 1] EA $ 1,250,000.00 | $ 1,250,000.00
TRACTION POWER DISTRIBUTION: CATENARY AND THIRD R S 2,066,300.00
OCS FOUNDATIONS ALLOWANCE 3,740 | TF $ 120.00 | $ 448,800.00
OCS POLES, SUPPORTS AND CABLE ALLOWANCE 6,470 | TF $ 250.00 [$  1,617,500.00

9:26 AM 9/22/2015 1of2



Kansas City Streetcar - Waterfront Extensions Order of Magnitude Cost

Double Track on Grand Blvd Date 9.18.2015

ITEM Qty Unit  Unit Price Subtotal

[ERN

EA $ 4,750,000.00 [ $ 4,750,000.00
LS $ 750,000.00 [ $ 750,000.00
LS $ 250,000.00 [ $ 250,000.00

STREETCAR VEHICLE
VEHICLE CONSULTANT
SPARE PARTS

ProFessIoNALSERvICES AlowancE oW | ]IS |5 3090593038]5 300593038

=

[ERN

TOTAL COST $29,478,407.82
2016 Dollars

9:26 AM 9/22/2015 20f2
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Appendix C — Select structural drawings/load ratings of the Grand Boulevard Viaduct
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PORT AUTHORITY OF KANSAS CITY, MISSOURI
GRAND BOULEVARD VIADUCT
REPLACEMENT

DESCRIPTION OF WORK

The Grond Bivd, Viedugt packege Is @ component of the Riverfront Drive
ond Park devaippment. The work involves the construction of o new viaduct

PROJECT to occommodate vehicular troffic opscciated wilh lhe propesed mixed-use
LEGEND development, The construction of Riverfront Drive '{s ngt igcluded in this
A SURVEY CONTROL PONT G GRATE INLET package.
Specifically the mojor work for this Grong Bivd, Vioduct packoge involves the
@ BENCH MARK Q,,,;, STORM SEWER MANHOLE 5 ;gtr%cgmyu, e ;;SEE it "1}“'1 o i §qu§zmtgr
¢ bridge compri u s_on Mecharico lized Ear
A PROPERTY CORNER O,  SAMTARY SEWER MANHOLE gpfggsheg“q: "“g -r?;-',_ :‘bqlmu‘lmiﬂ s the ishsrﬁﬁ%ﬁ °r""“fm°f' ﬁmf"'“
e . The majoril wor Wi e Riverfront Par
Yy ELECTRCAL NANHOLE ¥ FIRE HYDRANT ml:u'?gwoy? The contractor s Yutoging. ored is in the ensting purang lot on
45, UGHT POLE ° WATER METER the: it
The project construction wilbe overseen by o Kansos Cily, Missouriresident
Cop  POWER POLE @ WATER VALVE mgherﬁk ango nCil X M?;:smﬂ w!!ga{l’:}f'm l'ln;‘insp'ncli{oa at ’ﬂ:adv!.grlg:dl ell:r? -
G ) aject. Aceess loffrom Riverfront Urive ond Gr vd, (nor
g TRAFFIC SIGNAL e GUY WIRE ?:: ﬂuﬂ?l;s{’\unﬂ nat enpgr’ni‘: 9 tk.u;ﬂ!d! work ti:dnpmplﬂe ond cccepled,
and Bivd. Viaduet is pr ad to constructed in on. & inihol
Grp  TELEPHONE POLE -= GUY WIRE W/ POLE g:o:a_‘mchadnnh{l tawl%ﬂf?nadwnhmtl gven I“h‘zhye'?a Inﬂ‘nng (oud;lqy.pwhh .
it remp into the oxisting porking o ite. The propesed improvements
= GAS METER SIGN are desgqned lo accommodate fuure. conditons. i
_E} BE e NOTE: Riverfront Drlve is ossumed to be under construclion at lhe same time
as this Grond Bivd. Viaduct pockow. Coordingtion with the "Site Grading,
’ TREE (CONFERQUS) Drainage, and Paving” pockage Cefitractor and utility companies, is necessary
TREE (DECIDUOUS) in order to construct the vioduet -
P

GENERAL NOTES

1. The construction covered by these plons shall conform
- to lhe currenl "City Stondards" ond Spacificotions of
the Public Works Department, Kansas City, MO, except
as noted. The construction shallalso conform to the
"Misaouri Slandard Specificalions for Highway
Conslruction", MissouriHighway ond Tronspor tation

EMERGENCY UTILITY NUMBERS

T AMERICAN CABLEVISION T 356-5360, EXT. 333 OR 338 E - Commission, 1996 Edition,
ATeT 1-800-252- 133 e Exceptions:
| K.C.P % L, COMPANY 471-5275 e — 1 8 12 NONE
KCMO - STR EIC DIVISION DISPATCHER 8713275 - G 3
KCMG - W EPARTMENT 274-1256 AFTER 5 PM. 274-2464 2. Ihoreby cgrify thol this praject has been designed,
= — == = . nd thes pl oot t d the desi
e - = = - aQ elg ang prepored, o meel or excee € desigh
| MCI/WESTERN_UNION 314-291-8000 | H - criterlo of Kanses City, Misseurl, in current usoge
MISSOURI GAS ENERGY _1-800: 582-0000 ) H © excepl os [ndicated obove. FOR PLANS PREPARED BY TRANSYSTEMS.
_MISSOURIPUBLIC SERVICE COMPANY 353-5000 I - tName)
SOUTHWESTERN BELL TELEPHONE COMPANY DIAL "0 ASK FOR ENTERPRISE 980C | § ;(_
— = —— . ZIEGT (Date)
i — 3. Contractor sholiverify location of existing ulilities.

4. "lhave reviewed these plans and.understand whal is
LOCATION MAP proposed. The work shallbe accomplished in MULTIPLE:

UT”_lTY CONTACTS NOT TO SCALE contracts with a work breakdown as follows:

e 1
| UTILTY LOCATION MARKNG 1-800-DIG-RITE 5 TURSUAGARING AND DEMOLITION
s TT 871-3245 LENGTH OF PROJECT DESIGN DESIGNATIONS 5. GRADWG STORN DRA
LA 4,
ER_DEPT. R 274-1755 BEGINNING OF PROJECT STA. 97+25.00 AD.T. = 25,000 (2010) Any incidental work not specificaly permitted G. e.
| MISSOURIGAS ENERGY (MGE) 472-3484 ! END OF PROJECT STA. 117+00.00 D.H.V. = 2,500 final cleanup) willbe completed by the Bridge
K.C.P.L. CO.NO. of 3Sth St 245-3647 _1 . PROJECT LENGTH 1,975.00' D. = 60% controctor.
| K.CPL. CO. 50, of 38th St BRIDGE. LENGTH 1,302.50' o =m0% .
[SmbELL ToL co. - Poissd Constrtin i Vip o A0 TP o Postops 0 2 KANSAS CITY, MISSOURI PQRT_AUTHORITY _ (owner's
AMERICAN CABLEVISION 358-5360 S/5/97 Consfrucion issue 88T Portial Foundation Poctoje (Dat
"POLLUTION CONTRO: _274-28500 | : patel
AT.4T. CO. 1-800-B52- 3786 TALIAFERRO & BROWNE, INC. BM 7 5" havehpot bean retoined to provide os-built drawings )
i N UNON CONPARY 50T otE5100 CONSULTING ENGINEERS-ARCAITECTS D1 N For this :;:Jeot,- FOR PLANS PREPARED BY TRANSYSTEMS.
i ECOMMUNICA B 1-800-950- 5355 : LI~ Sl
FIG ¢ 1-800- 32 ] i BOYD BRO STUDE & CAMBERN H
M EIC R, e e i 1-800-336-9193 -. .l McKnight Associates WN STUDE & T 5/42_- G Dot
P. COMMUNICATION DEPT, 1-7122329-5056 Lanchuaps seshties & Urbon, Drguers gomeona | K e v b
e - | n 5 Wainai, Koness (i, Bimer] 66180 BudImm




GENERAL NOTES

AASHTO - 1992 and interlm Specifications Hrough 1995 PLATE GIRDERS WITH CAMBER:
Faoctar Deslgn

1000 REINFORCFD CONCRETE:
Selsmic Performance A Fldte Girders sholl be fobricated to corvorm fo the comber dlogram on Sheets 44-46 ézgfwad o concrele sholl be bevelad %",
Acceleration Coef| fldod 0.05 Combar Includes ollowance for verticol curve and for dead lood defection ruction Jolnls shall be mode only at locatlons shown on the plans, except with the
AICATIONS: due to concrete siab, bridge ralling and structurol steef. aporoval of the Englneer.
Chy of Kansas CHy, Missour! Specification, Speclal Provislons WEB STIFFENERS: MEQHANLQALLY_SIAEJUZED_EARIH_LMSE)_WALLS..
MHTC Missour! Standard Specification for Highway Construction, 1996 Editlon. Tronsverse web stiffaners shail be located os stown In the plan of structural stesl. Foclor of safely shall be 2.0 for overturning, 1.5 for slding, and 2.0 for bearing
DESIGN LOADING: . Random backflil to be retolned by the MSE Wall shatl be Ihs samo malarla/as the granulnr bockt'lil materlol,
PRESTRESSED CONCRETE PANELS: Pii angle = 28 (maximumi for foundatfon material the w
HS20 Modifled Concrefe for prestressed ponels shoil be Class Al with I'c = 5,000 psl, 'c = 3,500 psl. The pif angle for ihe salscled gronlar bockflil shall be dwwned by e wall manur acturer

35 psf Future Wearing Surface

Eorth 120 pef, Equivaient Fluld Pressure 45 pef

Fatigue Stress - Case Il

?upelr&s;rmlre Contlnuous, non-composite for dead lood. Cordlnuous, composite
or

Closs 8 Concrete (Ar Endrofned)

[Subsiruciural fe = 1,200 psl fic ~ 3,000 psf
Closs Bf Conorefe [Ar Entralped)

(Cast-In-Floce Concrafe Plis) fc - 1,600 psl f'c - 4,000 pst

HC1B Mix No, WA 834 % -4 Mraprock)

(AIr EntralnedX Superstruchure) fe = 1,800 pst r'c = 4,500 psl

%mm Auinforcing Stesl

f. strudurs) fs = 24,000 ps! fy = 60,000 psi
Rainforcing Steal (Substruciural I's = 24,000 ps! fy - 60,000 pst

Nole: Where Class Bl or Class B2 Is referred to for the superstructure slemerds
and approoch slab In this set of plons, NC1B Nix No. WAG34-% -4 shall be used
as described above.

Structural Stee!

(ASTH A709 Grade 50WXWeathering Steel} fs = 27,000 psl fy = 50,000 ps!

Cost-In-Placa Concrete Plle Allowable Lood

(12.75" dlomater Extra Sirong Stoel Plps welded or seamless conforming fo ASTU

-258, Groda £ flijed with Closs Bl Concrate) 90 Tons per Flle
For Prwaaf -:‘uwdo Ponsl Sirasses, seo Stoel No. 68

Flel:d ymdlom, Wgh strengih bolls % dlometer, hoiss 'Yjg* diamater, except
as

Al Jolnd fliler sholl moot the requirements of Sid. Spec. 1057.2.4, except as noled.

REINFORCING STEEL:
Minlmum clearenca fo relnforcing steel sholl be &5' m.i ofterwise stown, Al
dlimansions for roinforc) are ot fo ouf, s and bends shall ba In

occar dance with tha CRS! Wenuol of  Standard P.-aa'-'u for Detolilng Refnforcad
Concrate Siructures, stirrups and tle dimensfons. Actual langths ore measured olong
the canterilne of bar 1o tha nearest Inch.

CQATING STEEL STRUCTURES:
The surfoces o olf structural stesl focafed under exponsion Jolrds shoill be cleonesd and
wffw with fwo coofs of [norgonic 2ine peimee (5 mils minlmum) for @ disfoncs of

1-Vlimas the girder depth, but nof fass: than 10 feel, from It cenfariing of e

Jolnd on olfter side of Pler 2, Plar 5, Plor 8, Plor If and Pler 12, The cost of
coating - sholl be | In tha controct undt peice for ofber Tlems.
Glrder Chairs af Abutments:
Struchiral Stesd for 1he glirder cholrs sholl bo coafed with om coat of Inorgonic zine
primer, Scratched or domoged surfocas afabbafqdm‘upm Itn flold before
concrote 15 pourad. In leu of m.fng. ] ofmr afdm patvandzed In
oocordonca with ASTW A/23. The cost of coalling or 2ing glrdar o‘a-l'rs
shall b lechaded In the confroct unl price for :i

RAILROAD CONSTRUCTION CLEARANCES:
A min/mum verilcol clearance of 2I'-6" fram the top of rolls and o mintmum Iotaral
clearance of 12'-0'from the cenferiine of irack fo the nearast temporory construciion
Falsawork shall be maintained during construction,

HIGH STRENTGH BOLTS:
High strength bolts, nuts and washers will be sampled for quotlly assurance os
specifiad In Std. Spec. 106 and Flald Seclion (F5-712) fram lhe Materiols Manuai.

INTEGRAL ABUTMENTS:
Al corcrata cbove e consfruction folnd In e obutments Is Included with Ihe
Supersiructure Cuanfiiles. All refnf orcament In the abutmends Is Included In e
Estimatod Ouanditlas for Siob on Steal,

Al concrafe In 1he abuiment above the top of beom and below fap of siab sholl be
Class B2. Concrefe dlaphrogms shall be poursd prior to the siab, aliowlng sufflcient
Hime for the sot of tha concrefe In the dlaphrogms,

APPROACH FILL AT PILE CAP ABUTMENTS:
Wechonically Stabilized Eorih Woll INSE) (Il shalf be completed fo iha fingl roodway section
and up fo the elevallon of the bottom of Ife concrafe aporoach slob within e limits
fl‘mal'rwemdmdﬂwfﬂm?j.’ﬂhbﬂdﬂuﬂlﬂmd’fm M
before plies are driven for any abutments falllng within the embankment section,

PREBORE FOR PILES:
Prebore for plies al Abutment I, Pisr | and Plar 6 fo plan bearing elevation. Core stoll be
taken dtf Hese locatlons lo ovold contfilct with ex!sting utlilties.

EINAL_RAILROAD CILFARANCES:
FInaf verfleol moms frem the fop of rall fo the bolfom of superstructure shall be
af loast 2Y'-6" . Trock efovollons should ba verified In the fleld prior to construction
to detormine If 1 Iinal vertical clearance shown wlil bs obtalned.

CAST-IN-PLACE CONCRETE PIE:

r top surfocs of all paneis shall recelve o scored fInish with o depth of scoring of
3" perpendicuior o e prestressing strands In the pareis (See speclal provisions).

Prestressing strands sholl be hWgh-tenslle strength uncooted seven-wire (7, low-
relaxotion stronds for prestressed concrefe car¥orming fo AASHTO MZOJ, except
that nominat diometer of sfrand = X%*ond nominal aroa 0 065 . In. ond
minimum witimate strength = 21.25 klps {250 ksi). m?‘ be used with
Zg f;m spaclng ond Inftial tenslon. Initlal prwfress!m farca - I4 9 k)

ro

;Inl;nfhodwmmmd' rmdm rﬂs ffrr‘gnds shall be shown o#;m shap
rowlngs. Sulfoble onclorope devices for Nifilng ponels bo cost In 2,
provided ey ore sfown on the shop drowings ond Whrﬂu Ioar.
lengths shall be defermined by the confroctor ond shawn on Ife stop drowlngs.

When square end panels are used of skewed bants, ond within I'~6* of the centeriine
o expansion jolks, It Is required that the skewed portion and the area neor the
oxpansion folnds be cast Tull depih. No separate payment wlil be made for

odditional concrete and reinforcing required.

NEOPRENE BEARING PADS:
Anchor Bolts sholl ba /" diometer ASTM A709 Grode 50 steal swedged balis
and smllexiund 18*Info the concrefe with ASTH Al94 - 2, 2H or ASTM AS63-
C, C3, D, D, DH3 foovy fexogon muts. Actuol marufl oclurer's m.'md mifl tast
reparts (chamical ond mechanicel) .m'm provided. Swedging lergih sholl be 1" lass
Hhen extension Info e concrete, Al struclural steel for anchor bofts ond heavy
toxogon nuts sholl be coofed with o minimum of hwo coots of Inorpanic 2ine prlmer
(5 mils mintmum) or galvonized In occordonos with ASTM AI53.

Neoprane Elastomerlc Pods shall be 60 Durometer, The neoprene ped sholl be
bonded to the bearing seat with an apoxy odimsive as approved by the bearing
monifacturer for bonding neoprens fo concrofe,

Structural Srulror Ihu m_dafn #holl ba ASTW ATO9 Grode 36 ond sholl be coated
with a mipimu e 2ing primer (5 mils minimum). The sole
piate shall be furnlshad wﬂh H‘n bw and flald walded fo the glrders.

Payment for rr. sole plafa onchor bolts and heovy haxagon nuts shall be Induded

Tnstating Necprans Ssories Pod 'a%“oﬁw%“}‘” o wil oo potd 1 ‘ot
fng Necprams Ing as: a5, In or

fhe confr aduﬂgﬂ!? for Lominoted Necprems Bearing Pod (Stosl Sfructuras)

Fleln Neopram Ing Pod (Sfeal Structures), m

See Stest 47 for Generol Nofes.

SIRIP SEAL EXPANSION DEVICES:
The exponsion device sholl be fabricated and Instolled In occordence with the
recommendations of the monufocturer, and as set forth In the Speclal Provisions.
The confractor shall verily all dimensions prior to fabrication. Allwelds shall
confarm fo Sectlon 712 of 1he Standard Speclfications. Spilces of stvel extrusion

shotl devolop Full sty mafum;umx A3 Grode 36, except stesl
axtrusions shall be 50 or Grode 36. Neoprans Sirlp Seal shall
mma E628. marafmmmwormmvhappr

L

Siructural Steel for tte axponsion device and curb plale sholl be coated with a
min'mum o two coals of Inorgenic zinc primer (5 mils minimum) or guivanized In
gccordance with ASTM Al23. Anchors need nof be profectod from overspray.

Paymaat for stesl extrusions ond hecprens sirlp seol sholl ba moda under tha
corfract unlf price .'ar Strip Seol Expansion Device. Payment for r:mm:ngﬂ
coatfng or gobvanizing plocing strucfural seel ond anglas sholl

Included In the mm:t unit price for Sirlp Seol Expansion Devics.
CONTINUOUS SLABS FOR PLATE GIRDER BRIDGES;

The cortroctor shail pour and satlstactorlly finlsh the slab pours of the rate gMn

Retardor, If used, sholl be an approved fype and reford the sel of concrafe fo

tours. Machine !Inl.sllng os specified In Sectian 703.3.14 will not be requlred

SLAB DRAINS:
Si'nb draing may be fabricoted from sitfer Yy* welded shosls of ASTM AT09 Grode
35 steed or from /'mmwmwm ASTH AS00 or ASOl. SHI! retcforc)
sfeal In flold whern recessory fo clear droins. The drefns end brockef os:
be palvanized In ocoordance with ASTM AIZ3. All boffs, hordonnd washers, )
washers and nuts sholl be mfzoo‘ In occordance with ASTH

g AI53, The bolfs
ond ot foles required to cltoch the ossembly affochmend shell be focoted
on iha plofe girder shap drowings.

Nf concrots for footlng ond copfng sholl ko Class B1.

The boring Iops, MSE Wall material recommendations, or other foctual records of subsurface date
ond Investigations performed by the Owner's geolechnical engineer for the design of Ihis projed
are ovallabie !rom the Owner upon written request.

Panal rolnf orcement shail bo epoxy cooted. Anchorage relnforcement sholl be
apomd to ovold roaoway drop Inel beiind wall, A flifer cioth aholl be placed
between the selected gronulor backfill and the rondom bockfilf, Tie confroctor shall

coordinats consiruction of 1he woll with bridge ond roodwoy constroction.

Abutment pliss sholl bs prebored ond driven bafors WSE Woll construddion, Pllss sholl be
cut-off ot final tap of plla elevatlon. A 24 dia. casing stoll ba ploced around eoch Puo,
with the fop of casing with bottom of obulment beam, and (ilsd with sond, MSE wall
construction shail then proceed. The cost of the casing and sand shall be Inciuded In the
unit price bid for Slobllized | alls®,

The fdlnvlm Is a Hist of pr%rldafy mechonically ‘stabilized earth retalning wall

systems which may be used (FPlans are Included In INs sal):

Relnfarced Eorth Company {Melalilc System Only)

VSL Carporation

BRIDGE APPROACH_SLAB:
Al Concrote for the brldw slab and sleaper siab sholl ba In eccordance
with Secfon 503 (f'c = m.rl NI Joird fliler sholl moat the roquiramants of
Section 1057.2.5, expept as The relnforcing stesd In the oach slab and
the sleepar slob sholl be epoxy coofed Grode 50 n’em'ng with Fy = 60,000 psl,
Minimum clearonce fo relnfordng steol sholl be

uniass nofod otherwise
Hooks ond bends shalf be In occordance with i a&smm o Standord Prociics
for Defolling Relnforced Concrafs Struclures, stirrup and e dlmensions.

The confractor smllpour ond satistoctorlly finish the bridge slab befors pouring the
bridge opprooch siabs.

Paymont for fumlmmg all mm’m, labor and sxcovation mm}f to const,

e approach slab, m w asmm:mms
sheat, compiete In ploce, sholl b consldered as compisiely cover covered under 1
condract unlt price for Bridge Awroodr Slab {Brldga), par sq. yd..

CONCRETE STAIN PROTECTION

All exposed concrete surfaces on the curbs, rallings, exposed pler areas (Including bearing
seats) and exposed areas of MSE Walls and coping shall b coated with a Masonvy Protection
System ond a Graffifif Protecilon System, See speclal provisions.

BORING LOG DATA

The locatlons of all subsurface boring for this structure are shown In the gedtectnical report.
The baring dala for afl locations Indicated, as well as ary other boring logs or dthar foctual
records of subsurfocs data ond Ivestigations performed on behalf of ithe Fort Authority for
the deslgn of the projed, Is avallable from fhe Port Authority upon written request.

The Port Authorily doss nal represent or warrant thal any such borlng data occurately deplcls
rm condltions 1o be encountered In constructing s pmjsd. Ths controctor assumes all risks
W mrrzwﬂs bid pr!m, e or schadule of pvﬂvmnu an the boring data
oval from Iha Port mx offer docuimentation nof exprossly warranied,

ch the confroclor may obdoin ?m the Port Authorlly.
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b Contractor shall perform a wave equation analysls lo verify that siresses In the plle during

Gl driving with the proposed hommer /arvll/cushion system do natl exceed ollowable siresses. VSL RETAINING WALL PLANS
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Notes:

Ths expansion device stoll be fubricaled In one section, except for stoged
constructlon and when the length Is over SO feel, splicing Is permissible. The
expansion devics shail be mitered fo conform to curb ond ralling.

The Contractor shall verify ali dimenslons prior fo fabrication.

Flinger plate shall ba cut with o machine quided gas torch from ome plate, The
ploru from wfich fingers are cut may be spliced before fingers oro cut. The
shall be perpendlculor fo ite surfoce o fhe plofe, The cuf stoll
axcood /.'J'n wldth. Tha cenfariing of cut stall nol devicle mors than
T'fram .'nu posiifon of centeritne of ot stown. Ne spllclng of flnger plofe
o flnper plofe assembly will b olfowed of fer fingers ore cuf,

All welds shall conform fo Sectlon 712 of the Standard Specifleations.

Materlal for expanslon device sholl be ASTM A709 Grode 36 structurol steel,
Anchars for Hhe expanslon device shail be approved stud welded ai s. Al
7" ( threaded rods, heavy tex nuis, and wasters shall conform fo ASTH A703
Grode 36 and shail be galvanized. Alithreads of rods and heavy hex muls shail
be coated with bess wax fust prior to Hghtening.

Shipping roquiremernts for gavanized bolts and nuts musl meet AASHT O
raqm'm;. The red rods end nuts are fo be fredled os o malched
Nuds rods must bo shipped fopetter In the some shipping comtalner
m a MI: oy fo protact e lubrlcans.

Structural steef for the foint suppor! assemblies shall not be pald for separately but
shall be considered subsldiary to the bid Hlem *Exponslon Device (Finger Platel,

Structural steal for the expansion device shall be costed with o minimum of fwo
cogts of [norgenic dine primer (5 mils mindmuml o palvanized In accordance with
ASTN AI23, Anchors meed nof be profected from oversproy.

The fabric materlol for ihe trough sholl mos! the requlraments Balow o will be
subsldlﬂry m Iln bid fem “E. .\'pmﬂm ﬂmd'a! {Finger Piotar. The fobric Iroum’:
materiol o one ghw wavan nylon Fobrle bondged
me ar mw on both efm wm: a Mgh density negprers,

i fylons - progylons - disns - monomer (EPDW), or buna-niirile PYC “and shail comply with

?-‘;;r requiremants Nsted beiows ,
ASTM Test Method

Thckness (Inches) 0.115-0.195
Weight (min/mum} 05 0z./5q. yd.
Durometer hardness (Shore Al B50A to 75A D2240
Low Temperature Brittieness No Cracking
(Wropped around o 3" Dio. (22 trs ot ~-20( F)

Mondreill)
Tenslle Strength 800 psl min. D-4i2
{MInfmum-bath directlons)
Elongatlon (maximum) 307 D-4i2
Tear (Dfe 120 ibs./In. D-624
Ozone Reslstance No Crocks for 100 D-143

> e
/-p > -o—n—o o—a—n- -o—n—a—H ——0- —o— w tours of exposure of 204
T - o {Il ib] i # 2 4 /‘— QN warsdsanwlesaIOO(F
/ / / \ <L ,A.LI )j:i.l / / o8 The. material shallbe reststant fo abr agions g, ole. o
4 ; Il i ™ Iy arlal s I o abraslon, sunifg Is, and saltwater. Alalarlol
— C ¥ L L certifications, Inciuding the apprapriale test results, shall be submittad fo 1
Gutler Line € South Bearing L gu semlb% € %*¢ Threodod Rod L' Englneer for approvol.
Z . between glrders L
€ Glrder A € Girdor. B G . € Sirdor c ;';"}““;‘,"' phoceerr £ Girger D The fabric shall be supplied In one plecs. The backside of Helly Fabric trough shall
35, fyp. | -2, typ be sealed to thel/s" steel bent plate with @ modified urethane sealonf. Sealant shall
—p alzg” be g_lm nfrfn ’gl;lp ugg;ve I,hu clamf;lnq Naf,urhand r:(’;f the h:;{ hofes In the Znyer
" * Hood Anchor v 26 @ F-3-312-5" fant si 'n accordance with maj 'S recommend
X6 x4 od Stud 4 €0 Sp0r7 22 6% iyp e sealant shall olso be compatible with tte monufocturer's recommendations for the
Z4'# Throoded Rod r-3% o | r- 10t 9 spaces @ _I0*7'-6* I-10e" 8 spocas @ 10 -6* r-io% 9 spaces @ 10*T'-6* a7 0 . O e O fobric trough material.
30'-10%Fasclo fo & Grond Bivd. along € Exponsion Jolrd) | -5 %% Concrofe shall be forced under ond around finger piate supporting hardware, sfuds,
angles and bolts. Froper consolidation of the concrote shali be achieved Lty localized
PIER 5 Infernal vidration.
ELAN- 2. p /Iudlnol r:rlanfolclm stosf shall be placed so thut ends sholl not be more than I*t
rom
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Mé{DOT Missouri Department of Transportation Septembg_f:z‘ﬂégg
\ Bridge Inventory and Inspection System e
(773 Structural Inventory & Appraisal Sheet
[y
COUNTY : JACKSON BRIDGE NO. S028B31 1 REVIEW STATUS : APPROVED NBI STATUS : P
RECORD TYPE : ROUTE CARRIED 'ON' STRUCT RUN DATE : 2/11/2015 SUBMITTAL YEAR : 2014
GENERAL STRUCTURE INFORMATION ROUTE DESIGNATION INFORMATION
IIl State MISSOURI Record Type ROUTE CARRIED 'ON' STRUCT
District KC Route Signing Prefix CST
County JACKSON Designated Level of Service =~ MAINLINE
El Federal ID No. 25393 Route Number 00222
Year Built 1997 Directional Suffix NOT APPLICABLE
Year Reconstructed 0 Facility Carried GRAND AVE
Type of Service On HIGHWAY Base Hwy. Network NO
Structure Maintenance ~ CITY OR MUNICIPAL HWY AGY LRS Inventory Route No.
Structure Owner CITY OR MUNICIPAL HWY AGY Subroute No.
Br. Median Code ~ NO MEDIAN Toll Status ON FREE ROAD
Historical Significance NOT ELIGIBLE FOR NR OF HP Functional Classification 16-URBAN MINOR ARTERIAL
Parallel Struc Desg NONE EXISTS Lanes on Structure 02
Temporary Structure ~ NOT TEMPORARY STRAHNET Designation RTE NOT A DEFENSE HWY
112 | NBIS Bridge Length ~ YES 104 ] National Highway System  NOT ON NHS
NOT APPLICABLE

105 | Federal Lands Highway
110 | Designated Nat. Network NO

STRUCTURE LOCATION INFORMATION STRUCTURE TRAFFIC INFORMATION
Place KANSAS CITY CITY [29] aapT 2885
Code 38000 (30 | AADT Year 2014

L9 | Location S32T50NR33W 102 | Direction of Traffic 2-WAY TRAFFIC
I Milepoint 0.10 miles ﬁ AADT Truck Percent 5%
E Latitude 39D 6M 488 Future AADT 3751

17 | Longitude 94D 34M 428 Future AADT Year 2034

UNDERRECORD INFORMATION STRUCTURE GEOMETRIC INFORMATION

E Features Intersected KCS RR, FIRST ST, UP RR Inventory Rte. Vert. Clear 99 Ft. 99 In.
[42B| Type of Service Under HIGHWAY-RAILROAD |19 | By pass Detour Length 4.96 miles
E Lanes Under Structure 02 z Approach Roadway Width 29 Ft. 10 In.
E Vert. Clearance Ref. RAIL ROAD E Skew 99.00 Degrees
E Vert. Clearance 13 Ft. I In. E Struct. Flared NO
[55A] Rt Lat Clear Ref. RAIL ROAD [47 ] Total Horiz. Clear 29 Ft. 10 In.
E Rt. Lat Clearance 2Ft 11 In. E Maximum Span Length 122 Ft. 0 In.
E Left Lat Clearance 0 Ft. 0 In. E Structure Length 1,302 Ft. 0 In.
E Navigation Control N/A E Left Curb/Sidewalk Width 0 Ft. 0 In.
[39 | Nav Vertical Clear 0 Ft. 0 In. [50B] Right Curb/Sidewalk Width 0 Ft. 0 In.
[L40 | Nav Horizontal Clear ~ 0 Ft. 0 In. [L51 | Curb to Curb Br. Width 29 Ft. 10 In.
E Nav. Pier Protection z Deck Width (Out-Out) 32 Ft. 11In.
m‘ Nav. Cl. Vert. Clear ? Vert.Clearance Over Deck 99 Ft. 99 In.

County = JACKSON and Design_No = S028B31 and Nbi_Status with_Bridge = Permanent and Inventory Appraisal Submittal Year =2014

Page: 1
This report contains information that is protected from disclosure by federal law, 23 USC Section 409 and the Missouri Open Records Law (Sunshine Act), Section
610.021 RSMo. Please review MoDOT's policy and procedure manual on the Sunshine Act before releasing any of the information contained herein.
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™M iy DOT Missouri Department of Transportation September 14, 2015
7 q\_ Bridge Inventory and Inspection System 8:12:13am
Structural Inventory & Appraisal Sheet
[y
COUNTY : JACKSON BRIDGE NO. S028B31 1 REVIEW STATUS : APPROVED NBI STATUS : P
RECORD TYPE : ROUTE CARRIED 'ON' STRUCT RUN DATE : 2/1172015 SUBMITTAL YEAR: 2014
LOAD RATING AND POSTING INFORMATION MATERIAL/CONSTRUCTION INFORMATION
.31 | Design Load HS 20+-MOD |43A]  Main Struc. Mat type STEEL CONTINUOUS
41 | Structure Status A - OPEN NO RESTRICTIONS 43B Main struc Constr. Type STRINGER/MULTIBEAM - GRD
63 | Oper. Rating Meth. LOAD FACTOR L45 |  # of Main Spans 15
64 | Operating Rating 63 Tons. |44A]  Appr Struc. Mat type
‘ 65 | Inventory Rating Meth LOAD FACTOR ‘ 44B ‘ Appr Struc. Cnstr. type
66 | Inventory Rating 38 Tons. L46 | # of Approach Span 0
70 | Bridge Posting Code =>LEGAL LOADS | 107|  Deck Mat/Constr. 1 CONCRETE CIP
108 Wear Surf Mat/Constr. 1 MONO CONCRETE
PROPOSED IMPROVEMENT INFORMATION | . :
76 L108B | Membrane Mat/Constr. 0 NONE
Sufficiency Rating FU.N CTIIS;?L 108C | Deck Protect Mat/Constr. 1 EPOXY
Deficiency Rating
Funding Eligibility PARTIAL CONDITION RATING INFORMATION
| 75A | Proposed Work REHAB-GENERAL DETERIORAT [ 58 | Deck Cond. Rating 8
L75B| Work Done By Contract LL59 | Superstructure Cond. Rating 8
L76 | New Struc Length 1,302 Ft. 1 In. .60 | Substructure Cond. Rating 8
[ 24 | Struc Improve Cost $3,399,000 L6l | Channel /Channel Protection Cond. Rating N
.95 | Roadway Improve Cost ~ $ 339,000 62 | Culvert Cond. Rating N
.96 | Total Project Cost $ 5,098,000
r—i . INSPECTION INFORMATION
97 | Year of Cost Estimates 2015
90 | Gen. Insp Date /14
APPRAISAL RATING INFORMATION [91] Gen. Insp. Freauency 24 Months
|36A| Br. Rail App. Rating MEETS ACCEPTBLE STND |[92A] Frac. Critical Insp. Dat N Months
|36B| Transition Rail App. Rating MEETS ACCEPTBLE STND 193A| Frac. Critical Insp. Date
136C| Approach Rail App. Rating NOT APPLICABLE |92B| Underwater Inspection N Months
|36D] Rail End Treat. App. Rating ~ NOT APPLICABLE 193B| Underwater Insp. Date
LL67 | Struc Eval App. Rating 8 192C| Special Inspection N Months
68 | Deck Geometry App. Rating 4 93C| Special Inspection Date
i 3
L& | Underclearance App. Rating BORDER BRIDGE INFORMATION
71 | Waterway Adeq. App. Rating N i i
— 98 | Neighboring State Code
72 | Approach Road App. Rating 6 — ) )
= 98B | Neighboring State % Respon
113 | Scour Assess App. Rating N — ) )
99 | Neighboring State Struc. No.
APPROVED POSTING INFORMATION FIELD POSTING INFORMATION
Approved Posting Categor ~ S-1 Field Posting Category S-1
Tonl Ton2 Ton3 Tonl Ton2 Ton3
Tonnage Values for Posting Sign Tonnage Values for Posting Sign
General Text for Posting Sign General Text for Posting Sign
NO POSTING REQUIRED NO POSTING REQUIRED

County = JACKSON and Design_No = S028B31 and Nbi_Status with_Bridge = Permanent and Inventory Appraisal Submittal Year =2014

Page: 2
This report contains information that is protected from disclosure by federal law, 23 USC Section 409 and the Missouri Open Records Law (Sunshine Act), Section
610.021 RSMo. Please review MoDOT's policy and procedure manual on the Sunshine Act before releasing any of the information contained herein.
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Appendix D — Rough order of magnitude cost for a new structure

hdrinc.com



Holmes Into East Bottoms - New Transit Bridge On Independent Alignment

Description Quanity | Unit| Unit Cost Total Est. Cost
New Bridge Into East Bottoms 40500 SF $225 $9,112,500
Total Estimated Construction Cost = $9,112,500
Construction Cost Contingency @ 15% = $1,366,875
Kansas City, Missouri Internal Costs @ 10% = $911,250
Final Design @ 10% = $911,250
Construction Services @10% = $911,250
Total Estimated Project Costs = $13,213,125

Inclusions: barriers, deck, girders, track embedded on structure, bridge piers, foundations, and
professional services following FTA averages.

Exclusions: right of way, embankment, special, non-standard architectural treatments for the structure,
systems elements (OCS), signals, lighting, track on bridge approach, items not specifically included in

inclusions (above).

Assumptions: weathering steel plate girders, 23’-6” clearance over railroad, direct fixation track, no
other modes on structure other than streetcar, one 5’-0” wide emergency walkway is provided down

the center of the structure versus two (one on each side), vehicle is assumed to be a 2.65M wide vehicle

(CAF vehicle for the base project).

All costs are in 2016 dollars.
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