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Bridge History

The Original Bridge was:
* Designed by HNTB

e Constructed by the City of KC, MO
* Built at a cost of $12 million
* Opened as a toll bridge

 Opened on September 9, 1956 as
“The Broadway Bridge”

 Renamed 60 years later on June 24, 2016
to “The Buck O’ Neil Bridge”




Buck O’Neil

* First Baseman and Manager

for the Negro League KC Monarchs

* Long time employee and scout

for the KC Royals

* Honored with the “Buck O’Neil”
Legacy Seat at the K

* Inducted into the MLB Hall of fame
class of 2022
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Pre-award Work - Schedule

Advertise — April 2020
Shortlist - July 2020
Massman Clarkson HNTB

Lunda Construction
American Bridge Parsons
Traylor Ames

Walsh
Proposals Due - December 2020

Project Award - February 2021



‘ MASSMAN CIARKSON
M DDDDDDDDDDDD . | CONSTRUCTION COMPANY

A JOINT VENTURE

BUCK O’NEIL BRIDGE DESIGN-BUILD PROJECT R

MoDOT Design-Build Goals

* Construct an innovative, low maintenance Missouri River Bridge that
will provide a century of service within a program budget of $247.5
million.

* Split between MoDOT and KCMO

* Provide a safe, connective and accessible transportation facility that
improves regional and local system performance.

* Manage the impact to the traveling public during construction.

 Complete the project by December 1, 2024, utilizing a diverse
workforce.
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8th Street Tunnel




A JOINT VENTURE

fBUCK
BUCK O’NEIL BRIDGE DESIGN-BUILD PROJECT g%; [AMASSMAN CLARKSON HNTB

| MSDOT

8th Street Tunnel




S%’f [vaassman carcson HINTB

A JOINT VENTURE
|sReey K“’
s =4 ¢ | Missounr

BUCK O’NEIL BRIDGE DESIGN-BUILD PROJECT

8th Street Tunnel — Homebound
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camera and lighting equipment shall be capable of operating in dry or submerged conditions encountered during
the ingpection. The excavated shaft shall have the enginger of record's approval prior to proceeding with
constraction.

Ti1.4.10.31 Equipment. Matheds and squipmant for controlling the Ins ;=-:1un egmument_.m.a. will be
subjectto app\tmu]ﬁnmﬂleen-meuofmmﬁ G RR L A AR RS T

TIL41032 & T

° ° position-of all componeats of the vides inspection s¥stam, incloding trps and sizeof barze or athes work ars
The information submitted shall include 2 written deacription of the grarating vrocedurs in 2 stap.biraten

F F = Pbriiep
T01.4.10.3.3 Shaft Inspection. Inspection of a shaft by widso camara shall be performed as directed by the

engineer of record. The excavated shaft, including the rack sockst when applicable, shall be thoroughly cleaned
of all looze fragments, and sediment and turkidic: prior to inspection. The camera ifused shall be operated such
that optimum clarity of detail can be obtained and all surface areas of the shaft, mcluding the rock socket and the

° rock socket’s base, can be observed. All scanning of the rock surfaces shall be recordad. After completion of the
inzpection of a rock socket, the engineer of record will direct mhpether, pr at drilling of the shaft shall be
continued to a greater depth. Camera Rrecordings, SID recordings, and all inspection records shall be furnished
to and shall became the property of MODOTtha soginess upon completion of the work.

T01.4.11 Foundation Inspection. 23

aize cores will be taken by the desien build confractor and enzineer of recond to
52t casin s requirsments and determine end beering and side Siction ensnesring

[ [ ] =
parzmeiers. The desizn build confractar’ pimeer of record will also confinm the desizn assumptions durning constroction and
inspection of the drilled shafte At least ome MO core will be taken at each planned drilled shaft location. ke required for
drillad shafts with rock sockeds, whars ML rafers to the pominal dismeter of rock core 2nd fha MO cozs barral
has 23 1:B-inch inside dizmeter. Atleast 15 days prios to drilled shaft construction the contractor shall drill

Ml size-core-at-the comter of sach rock socket toa-d F-h £ 10 feat or twice-the dizmaeter of the zock socket

whichevar i szeater balon the bottom of the zock socket The contractor shall uis- the found ri-miw-; Lion

boleto determingthe amount of casing masded and canin. -|v-|r-irn-|v|nfur--i ot wr tioni-holea s atih
contracter’s risle The contractor may ‘be dirscted to extend the rm:k socket to a lower E|.!'i. ation, resulting from
the engineer of record"s evaluation of the foundation inspection and cores.

T01.411.1 Log of Excavated Material The contractor and ensineer of record shall maintain a boring log of
excavated material for sach foundation desien inzpection hole. The boring log: will be incloded in the Project
Geotechnical Report and drawings in accordance with the contract documents., and 2 roogh draft of the logs

shall ba daliverad 1o the o i T within 24 hours of -|w|nl tion of the b ring A _-nndl _;u:n-rnﬁ 'I-:- 2
Pre-Award Mark Up o S

(2) The amount of X cored per mun and the amount recovered. All core lozs shall be noted and
explained Clay layers shall be noted and located on the log by depth.

[} () The Rock Quality Designation (RQD) for the M3 core. The bedding thickness and degres of
weathering shall also be noted.
O I I ‘ a () One unconfined compression test shall be ran per 5 feet of WX core_or a3 directed bv the enginesr
of record. The sasulis of thase tests shall be daliverad to the sugingsr. The results of the nnconfined
cnmprea_mn (esls shn]l be mponed in u.u.us nf k.l]]s per =q'_1a.n! ﬁool tm J.l..._a:fat;.._ou_nxu_of

‘_.‘lonmu.us.

Specification

T01.4.11.2 Storage and Labeling of Rock Cores. Fock cores shall be stored in strocturally sound core boges
and shall be protectad from the elements. T}:E care 'L'ase! sl'_a]l he pmperl\ labeled to indicate location, depth,

3 -

T01.4.12 Reinforcing Steel Cage Fabrication and Placement. The reinforcing steel cage, consisting of the
longitodinal bars, ties, spirals, cage stiffener bars, spacers, centering devices, and other necessary appurtenances,
shall be completely aszembled as a unit, and shall be placed mmediately after the shaft excavation is mapected

393

bepinning elevation, contractor and date,,
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Pre-Award Boring Location Plan
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Project Definition

___ BUCKO'NEILBRDGE ____
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Post Award

Design-Build Project Awarded:

e to Massman — Clarkson — HNTB Team

* February 2021
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Boring Location Plan
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Subsurface Exploration Challenges

* Tight schedule
* Barge for water borings was iced in on the river in lowa

e Starting at the height of the Covid Epidemic — difficult to maintain
field crews, scheduled for 4 crews, ended up with 2

* Three week stretch of Feb — March cold weather
* No access to properties critical to the schedule

* Obtaining FAA permits

e Obtaining USACE permits
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Water Borings
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Geotechnical Elements

A. Retaining Walls

1.
2.
3.

MSE (9)

CIP (1)

Concrete Block (1)

B. Rock Slope / Wall

A e o

Rock Bolting
Rock Cut

Loess Soil Slopes
Shotcrete
Catchment Ditch
Soil Nail Shale

Embankments

1. 30-foot max. grade raise
2. Lightweight Fill (LDCC)
3. Stone Columns

Bridge Foundations

1.

2.
3.
4

Driven Piles

Pre-bored “drill and drop” Piles
Spread Footing - changed to pre-bored piles
Drilled Shafts - 78 total

* Water: 11’ diam., ~80 feet to rock, 30-ft-
long rock sockets

* Land: 8.5 and 5.5’ diam.
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North-South cross section of the Missouri River bluff at Kansas City
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Geology

Kansas City, MO

By Richard J. Gentile
Professor Emeritus
UMKC Dept. Earth and Environmental Sciences

3

' \MISSOURI RIVER
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Case Park Wall
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LOESS / SOIL
LIMESTONE

SHALE

1-35

Case Park Wall

 Two-tiered wall

*Top: Limestone

10’ bench

* Bottom: Soil Nail
(into shale)
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12" Rock Base
\ 53" Type AZ Shidr. Width Varies.
Weep Hole and Toe Drain (See Detail)

Bottom of Wall

15




A JOINT VENTURE

BUCK O’NEIL BRIDGE DESIGN-BUILD PROJECT faassman cancson HINTB

l.-‘\ e el] ¥




A JOINT VENTURE

BUCK O’NEIL BRIDGE DESIGN-BUILD PROJECT pesamsncaacsoN HNTB




BUCK O’NEIL BRIDGE DESIGN-BUILD PROJECT INEi passvanicar<soN HINTB

A JOINT VENTURE

issouRl




GCK
BUCK O’NEIL BRIDGE DESIGN-BUILD PROJECT Sl

=" <

massman carcson HINTB

A JOINT VENTURE

KANSAS €T,
NIsSOURl




GCK
BUCK O’NEIL BRIDGE DESIGN-BUILD PROJECT ER.! Aveassmancanicson HINTB
B K|

South Approach Spans

4
2

N\ ;% Woodswether Rd.

\ & __ Exist. Broadway
TSN Wall Sefflement B3
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South Approaches - Substructure

‘ « Hammer Head Bents on
- ‘  8-6” Drilled Shaft

— * 8’-0” Rock Socket

* Integral End Bents on H-Piles

* Most Behind MSE Walls

* One in Prebored Rock
>
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Rlver Brldge Substructure

* Design for 3,450-kip Vessel Collision

. | Load (per RFP)
‘Jm f * Design for Scour to Bedrock (per RFP)
s . * Waterline Strut
B A I * 5 ksi Concrete
i * 11°-0” Drilled Shafts
e 10’-6” Rock Sockets
e Bedrock: PLEASANTON SHALE
— o TE
TS G——————m——w————————mSSrm—_m,
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Nearby Load ests |n PIeasanton

ﬂj.

25' to 35 Long
Rock Sockets in
Pleasanton Shale

BUKDOT LOAD TEST
salMay 2018

a8 5' Diameter, ~ 30' Long
EARock Socket in

May 2008
6' Diameter, 30' Long
Rock Socket in _
Pleasanton Shale Group §
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FKDOT LOAD TEST
For Un|t W|th UCS ~ 60 ksf, Nom Un|t Slde ReS|st =15 ksf

L)
O
<
I_
2,
N
L
oc
L
=
N

\IMoDOT (D-B) LOAD TEST
For shale W|th UCS ~ 170 ksf Nom.

L e e T L o]

406D fi.




A JOINT VENTURE

BUCK O’NEIL BRIDGE DESIGN-BUILD PROJECT passvanicar<soN HINTB

e A _w
£

KDOT LOAD TEST o 1 LT =s S
For Un|t W|th UCS 60 ksf, Nom Unit Slde ReS|st =15 ksf

iIBUCK O'NEIL BRIDGE
MoDOT Eq.: Nom. Unit Side Resist. = 0.95 * SQRT ( UCS in ksf)

For shale with UCS ~ 60 ksf, Nom. Unit Side Resist. = 7.4 ksf < 15 ksf

SIDE RESISTANCE
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“ BRIDGE

§MoDOT Eq: Nom. Unit Tip Resist. = (UCS) * function of GSI

For Geologic Strength Index (GSI) = 68: _
For shale with UCS ~ 140 ksf, Nom. Unit Tip Resist. = 106 ksf ~ 104 ksf |

For shale with UCS ~ 285 ksf, Nom. Unit Tip Resist. = 217 ksf < 275 ksf

TIP RESISTANCE
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North Approach Spans
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SB North Approach by Airport

GRANULAR
LL FOR
URAL SYSTEMS.

N 1010 ———

WALL A9211——\

B SB US-169

;

721.0

| I A A ——

Wrap Around MSE Walls
e 27’ Tall at Abutment

= 8" to 15’ of Clay & Sand FILL

with gravel, cinders & brick;
over Soft Fat Clay to 18’

———  Stone Columns to Mitigate

e Short-term Bearing,
e Short-term Global, and
e Variable, Slow Settlement
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MSE Wall at 319 St.  (South Approach)

d Max Wall Height = 16 ft RDST S | Profile:
3 14 ft High 2:1 Back Slope 05““5‘}‘ ~|* 6" Clayey Urban Fill
(J Pedestrian and Vehicular LL B 40’ Clayey Loess
/\“ALL}! hazne . US,‘\};g\\.[f\‘}_ /.| * Bedrock (KC Group)
| [ o/cP,

TOE OF EMBANKMENT, | ‘@ J 503 ,

BEHIND LOCC \’ a5 e 1| w2 604 @ /| Deep WT (5’ above rock)
e~ O =X -5 1 BG.] = '
=¥ A 'f“"‘@fﬁ‘éﬁa;_ca_ D "_:1 /| |+ 48" Sewer to stay
o p— | 6 1% |+ 24” Gas Line to stay

e |« Fiber & Water Lines stay
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MSE Wall at 3r9 St.
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* Inthe RED ZONE,
overexcavation limited to 4 ft

below existing ground (i.e. 2
ft below B/Wall).

e Lean Clay Embankment
* SB first then NB.

* TRY: Low Density Cellular
Concrete (LDCC) where
needed (RED ZONE).

e Cast unit weight = 30 pcf
* Phi design = 35 deg.
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MSE Wall at 3" St.

Photos of previous use of LDCC at
nearby US-24 over Delaware




BUCK O’NEIL BRIDGE DESIGN-BUILD PROJECT

[awvassmvan carcson HINTB

A JOINT VENTURE

MSE Wall at 39 St. -

- ssta! ol 1 Toe 8 Gurtr (e detl 06 -8 50 -4 20 i 20 40 B0

/ — Slope top of Coping
[ Yo Focilitate woter
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| fToe of coping | | | | | | | | |
/

Type 2 Rock
Blanket

Separation
Geotextile Sec 1011 —

s Embankment F111
{Lean Clay or Granulari-~—=

75 paf s —
20 jpeed i b bz Pkl ]

“— Reinforced Coping
shall be atfached
to wall by pane

= Low Density dowels.
Celluiar [
Concrete Re i ced R )
(LDCC) 30 pef — LDCC 30 pef ~uy A M.

fe— Front Face
of MSE Wall
& & wall

12 L Min. (S

(Min. )

— Separation | Joint seal

C =600 psf

Gactextile Ir 1% Joint Filler
sec 1011 —, Separation Geotsxtile // & e
- \ ot all panel joints /f ;
Embankment F1 —Dratnage System #Kk \ Sec 1017 (Typ) ) . / i sigevalk -
(Lean Clay or Granulor) Sec 720 and Sec 10133 ¥ | — ]
ExTsting Soils 71 Py . "-‘. y
. = N .
- Backfill to . |
borous Backtt 11— Seing ———
Toe of Embankment Overexcavate ond backfill - ! I
Behind LDCC // with select granular materia 2 o= - ' v -
See Wall Flon — =% c
ol | == Bottom of Wall/Top
=lha wiv of Leveling Pad

720 and Sec 1013
—Ex. 24" Spire 1 E f
27T Gas Line —
~ = ps

—Ex. 48" Sewer
/Do Net Disturb

TYPICAL SECTION THRU
LARGE BLOCK WALL

(Sta. 600480 to Sta. 603400}
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MSE Wall at 379 St. - Stability

=100 -8 -l =40

LDCC in Light Blue Zone: — T T T T T T T
» for Short-term Bearing ’ -

e to Limit Risk of Excess IIIlI
Settlement of Wall and C =600 psf 1] T
hi=12d TN
Utilities. i > ---‘." “HH' ,

C = 1250 pst

LDCC in Med. Blue Zone

(behind the 1:1 wedge):
« for Short-term & 2’ Gravel in Orange Zone:

Long-term Global * for Drainage & Sliding Stability

L Ty, Sl Lrariwn
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MSE Wall at 379 St. — Settlement

Figure B: Isometric View of South Approach Embankment Loads as Modeled in Settle3

Along face of wall:
Predicted Settlement = 2 to 3 inches.

Along 48” Sewer:
Predicted Settlement < 1.5 inches.

At the shorter SB approach (20 ft fill):
Predicted Settlement = 10 inches.
Measured Settlement = 2 inches!
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