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I Existing Bridge Condition %

Section loss

Pot holes in the driving surface
Railing (not crashworthy)

Load Posting is currently at 3 tons

School bus — approx. 14 tons  |SlaEEE)

—_——e
o SCHOOL BUS

Ambulance = 3-4 tons
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Existing Structure




I Steel Web Section Loss
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Innovative Bridge Research an
Deployment Funding (IBRD)
Application
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= Con-Struct Steel Tub
Girder

= GRS-IBS

= Research




// : IBRD Funding Breakdown %

BARRTILET _—
EST

=  Total Funds from FHWA = S204,255
¢ Research - S40,000
¢ Construction =$164,255

= City of Columbia/Boone County
¢ 50/50 split of remaining costs

= Research Funding
¢ MoDOT S45,000
¢ FHWA (stated above) + S40,000
¢ Total = $85,000




Project Goals ‘

2. Pilot Project

3. Research






BRIDGE - RUSTIC ROAD OVER NORTH FORK GRINDSTONE CREEK

(50") STEEL TUB WITH PRECAST SLAB GIRDER. SPAN
e 3 N B ot —— ]
Ploce bottom of box
ot Elev. 830.0 {min)

F.F. Sta, 12409.60
Profile Grade Elev. 88880

F.F. Sta. 11+56.14 @ End of Slab

& End of Slab

Prafile Grade Elev. 63510 Excavation (Typ) Corral Rail @ C/L Roadway
& C/L Roodway { 5

SNE Grode ==

100 9. HW. Elev,
68937

5'—_0" |
{min) C.HW. Elev.

Deadman i 680.0 —~ Deadman

Anchorage 2:1 [Hv) - Anchorage

Assembly \ Spill Slopes Assembly
Type 2 Fock Blanket f -
with Perm. Erosion o Inlegration Zone
_Contral Geotextile
(Roadway _ltem) ; Sedact Grarudar Fill

e '_III_ :n." .|T| =] T|T

1" {Min) ) ezt = 17 (Min)
Level Course * Level Course Lesved Course

Type & Agoregate
Class 2 Excavation @ Ground Line

i Rock Limit
" E?;v '-EI'.-I““‘EI; Concrete (Survey Dote 2012) Concrels Closz 2 Escavation
' : Encosement * Encasement ® in Rock Limits
Anticipated Top of Elev. £673.0
Rock Elev. 674.00 ICa?ing latr
nclinomater
Anticipated Top of Rock and SaA (Typ.)

Elev. 673.5
GENERAL ELEVATION




Class 2 Exc. in Rock Limits
Sta. 12405.94

Type 3 NEMA Box
Offset 14" Left

(Exact Location to be Determined
e
-
Class 2 Exc. in Rack Limits , Class 2 Exc. in Rock Limits; R -
“ - emove Existin

Sto. 11443.83 Class 2 Exe. in Rock Limits Sto. 11494.98°f, A, 33]90004

Offset 14" Left Sta. 11+54.61 ™, Offset 14" Left ™ 9 }
Offset 14" Left 6

E:laFggﬁt Ul‘trlo 1 ; 1 Fill foce of End
Beg. Sta 11+56.14 e Bent No. 2
@ ¢ Roadway and

Back of GRS
Base Bent Mo. 2

§ Structure | X
; Station 12+14.03

10.0000

[Roadway

eadman Anchorage Concrete

sernbly (Typ) \ Encasement ¢ g::j}:]?-

) : ¢ Bents & Profile
Grade

22'-0™

Concrete
Encasement

Class 2 Exc. in Rock

Class 2 Exe. in Rock Limits— i A‘\ . . ~ Sta. 124
Class 2 Exc. in Rock Limits \, Offset 14

Sta. 11+59.80
Offset 14" Right Sta. 11+70.77 .
Offset 147 Right N Erd Sta, 12+09, Bl m—— Class 2 Exc. in Rock Limits
Peofile Grade Elev. GE6.80 Sta. 12+422.11
N Offset 14" Right

———Heq. Sto. 11+56.14
Profile Grode Elev. 686.10 . .. - .
53'-5 1/2" FF to FF (Horizontal Dim)

Spon (1 - 2)

PLAN

Mote: This Drawing is Not to Scale. Follow Dimensions




Detail "B" \47 d

Corral Rail

Asphalt Pavement

Construction Joint

AN

Red Color
Solid CMU
Blocks
(Zone B)

Beam
Seat

2)

(min)

Detail "A"

GRS Abutment

Type A Geotextile

(4800 Ibs/ft wide width

tensile strength)

Bearing Bed reinforcement

Type B Geotextile (2400 Ibs/ft

Y4
AN

—~2 Geoken Earth

Ju' Pressure Lells

wide width tensile strength) (Typ.)

l

GRS Abutment Zone

exceed 8")

layer thickness not to

8!
GRS Base

!

Limits of Concrete
Encasement (Scour Protection)

TYPICAL SECTION B-B
(SEE SHEETS 16 & 17 FOR LOCATION OF SECTION B-B))

Integration Zone




Hollow Gray Blocks Elsewhere Y

Corral Rail Asphalt Pavement
Construction Joint

Beam
Seat

Detail "B" \{" :
H S X
k,—‘, EEET 2’

(min)

Gray color ::5.: = X Detail "A"
Hollow CMU ] GRS Abutment

Blocks (Zone B) i & Type A Geotextile
(4800 Ibs/ft wide width

tensile strength)

Integration Zone

exceed 8")

Bearing Bed reinforcement
v Type B Geotextile (2400 Ibs/ft
7\ wide width tensile strength) (Typ.)

S NAZ TR KA B
Jacafaafa o abaal s

GRS Abutment Zone
layer thickness not to

A FAE B
aafaala

—~2 Geoken Earth
Ju' Pressure Lells *

af 1o

g’ f
GRS Base Limits of Concrete
Encasement (Scour Protection)

TYPICAL SECTION B-B
(SEE SHEETS 16 & 17 FOR LOCATION OF SECTION B-B))




I Geotextile behind facing blocks %

Corral Rail Asphalt Pavement
Construction Joint

Beam
Seat

Detail "B"

(min)

Gray colo HE= Detail "A"
Eﬂﬁ’w = 7 GRS Abutment
Anticipated e O~  Type A Geotextile
Blocks Top of Rock - N (4800 Ibs/ft wide width

(Zone A) E;ig g gz:n A tensile strength)

Integration Zone

exceed 8")

- Bearing Bed reinforcement
ggﬁ d°°"°' _ SN Type B Geotextile (2400 Ibs/ft
CMU ol > 7] 7\ wide width tensile strength) (Typ.)

— s 2 Geoken Earth

Blocks I JII!-PI"ESSUFB ells
(Zone B) P B . *
8 }

Riprap Slope
Scourg)rotgctior?* GRS Base Limits of Concrete
Encasement (Scour Protection)
Concrete Encasement

(Scour Protection) TYPICAL SECTION B-B
(SEE SHEETS 16 & 17 FOR LOCATION OF SECTION B-B))

GRS Abutment Zone
layer thickness not to




Ve
a8 . Ee_paration Geotextile behind facing blocks‘

Type B Geosynthetic placed
to back of facing blocks

Add Separation Geotextile (Low Permittivity)
and wrap behind the CMU blocks as shown

(Front Face of Wall only (typ.))

(min)

(typ) DETAIL "B"




Corral Rail Asphalt Pavement
Construction Joint

Beam
Seat

Detail "B" N
AN

¥ . (min)

Gray colo _ Detail "A"
Hollow ==

. GRS Abutment
CMU Anticipated A Type A Geotextile
Blocks Top of Rock (4800 Ibs/ft wide width

(Zone A) E;ig g g::i; tensile strength)

Integration Zone

exceed 8")

Bearing Bed reinforcement
7 T Type Bl Geotextile (2400 Ibs/ft
7\ wide w]dth tensile strength) (Typ.)

Red color
Solid

—
CMU — e " - —2 Geoken Earth
Blocks I - 1” Pressure Cells

(Zone B)
8!

Riprap Slope
Scourg)rotgctior?* GRS Base Limits of Concrete ‘
Encasement (Scour Protection)

Concrete Encasement
(Scour Protection) TYPICAL SECTION B-B
(SEE SHEETS 16 & 17 FOR LOCATION OF SECTION B-B))

GRS Abutment Zone
layer thickness not to




Corral Rail Asphalt Pavement
Construction Joint

Beam
Seat

Detail "B" N
AN

- T o (mm)

Gray colo - Detail "A"
Eﬂﬁ’w 1= 7 GRS Abutment
Anticipated o O~  Type A Geotextile
Blocks Top of Rock ' (4800 Ibs/ft wide width

(Zone A) E;ig g gz:n A tensile strength)

Integration Zone

exceed 8")

- Bearing Bed reinforcement
ggﬁdcolor - : v Type B Geotextile (2400 Ibs/ft
CMU gl ) 54 AN wide width tensile strength) (Typ.)

_— O 2 Geoken Earth

Blocks e ] Pressure Cells
(Zone B) o *
8’ !

Riprap Slope
Scourg)rotgctior?* GRS Base Limits of Concrete
Encasement (Scour Protection)
Concrete Encasement

(Scour Protection) TYPICAL SECTION B-B
(SEE SHEETS 16 & 17 FOR LOCATION OF SECTION B-B))

GRS Abutment Zone
layer thickness not to




22'-0" Roadwoy

Corral Rall =0 _JI__ 11'-0"
(Typ> : ¢ Roadway and
e IL—Q Profile Grade
]

— Construction Joint
: /_nyD-J

0.0% *

3 Typ e . .

¢ Precast Beam
3'-0* &' —0*

HALF SECTION NEAR G SPAM HALF SECTION NEAR END BENT

TYPICAL SECTION

* Dimension as specified by precast beam manufacturer.




Class 2 Exc.

Type 3 MNEMA Box

(Exact Locotion to be Determined)
in Rock Limits
Sta. 11+43.63
Offset 14 Left

ST L L s P
R B A A e . Y
o

L1 1

Back
Base Bent
Station 11+

Class 2 Exc. in Rock Limits
Sta. 11+54.61
Offset 14" Left

Fill Face of

End Bent No. 1
Beg. Sta 11+56.14
@ ¢ Roadway and
¢ Structure

Telltales

eadman Anchorage

. Asiembly (Typ)

Concrete
Encasement

in Rock Limits
Sta. 11459.80

Offset 14’ Right

Class 2 Exc.

&\Closs 2 Exc. in Rock

Sta. 11+70.77
Offset 14" Right

————Heg. Sta. 11+56.14

Profile Grade Elev. 686.10 , .,
53'=5 1/2" FF to FF

—
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odifications to Original Con-Struct "
Design

2.’_O|/4H 2J_O|/4H
€ BEARING € BEARING

STEEL GIRDER TOP FLANGE 3“
(TYP.) @

1
/ !
/—'fz” DIA. WEEP HOLE (TYP.)

2" PVC PIPE FDR—/

POSITION DOWEL (TYP.)
PVC PIPE WILL NEED TO
BE RECESSED TO PROVIDE

1" CLEARANCE TO TOP

PREFABRICATED BRIDGE UNIT OF ANCHOR BOLT

SEE DETAIL,

BEAM VOIDS AND WEEP HOLES THIS SHEET

Wider backwall to distribute superstructure loads




~Modifications to Original Con-Struct "
b Design

2.'_O|/q.'.r 2.'_O|/4.'.r
¢ BEARING € BEARING

STEEL GIRDER TOP FLANGE o
(TYP.) w

/—'fz” DIA. WEEP HOLE (TYP.)

2" PVC PIPE FOR

POSITION DOWEL (TYP.)

PVC PIPE WILL NEED TO

BE RECESSED TO PROVIDE

1" CLEARANCE TO TOP

PREFABRICATED BRIDGE UNIT OF ANCHOR BOLT
SEE DETAIL,

BEAM VOIDS AND WEEP HOLES THIS SHEET

Square steel tub encased in skewed backwall




odifications to Original Con-Struct "
Design

2.’ _O|/4H 2.’ _O|/4H
¢ BEARING ¢ BEARING

STEEL GIRDER TOP FLANGE 3“
(TYP.) @

/—'fg” DIA. WEEP HOLE (TYP.)

2" PVC PIPE FOR
POSTTION DOWEL (TYP.)
PVC PIPE WILL NEED TO

BE RECESSED TO PROVIDE
1" CLEARANCE TO TOP

PREFABRICATED BRIDGE UNIT OF ANCHOR BOLT

SEE DETAIL,
BEAM VOIDS AND WEEP HOLES THIS SHEET

Anchor bolts for vertical deadman




the highest
point outsic
withirn 1

bent.

HALF SECTION SHOWING STEEL TUBE LOCATIOM

** Steel tubes are to allow for air to move between the girders
during flood conditions. Tubes shall be a minimum of 37 inner
diameter. Tubes are to be welded so as to create a watertight
seal and not allow moisture to get inside the tub section of the
girder. Any galvanizing damaged during manufacture of the
girders shall be repaired.  Any galvanizing repaoir will be inc

Steel Vent Tubes A



I Deadman Anchorage 8

S Girders shall be designed to

. beor on 3 min, concrete below
steel tub and distribute the
loads evenly to the
substructure

6" (t+yp)

Place top of steel plate
min of 3'-0" below

el el e o 1o o el o 1o o lowest Beam Seat

A E IR ) A R B Elevation per Bent

Tt —7— - T

9 = tl 1 , h ' l

S S/ /.,
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b Research Devices -

1. Earth Pressure Cells
2. Tensiometers
3. Telltales

4. Inclinometers
5

6

Shape Accel Arrays (SAA)
Survey Markers



Corral Rail

Construction Joint

Detail "B" N
AN

Beam

T

Gray colo
Hollow

CMU Anticipated
Blocks Top of Rock

(Zone A) | 673.5 @ Bent 1
674.0 @ Bent 2

Red color

Earth Pressure Cells

e peranr A

I

1 GRS Abutment

[8) Type A Geotextile

4
' (4800 Ibs/ft wide width

tensile strength)

Bearing Bed reinforcement

Solid 1
CMU -
Blocks -

Geoken Earth

r
I,‘ Pressure Cells

Type B Geotextile (2400 Ibs/ft
wide width tensile strength) (Typ.)

l

exceed 8")

GRS Abutment Zon
layer thickness not

Integration Z

(Zone B)

Riprap Slope
Scour Protection *

Concrete Encasement
(Scour Protection)

- A——
5

GRS Base

!

Limits of Concrete

Encasement (Scour Protection)

TYPICAL SECTION B-B
(SEE SHEETS 16 & 17 FOR LOCATION OF SECTION B-B))




_ Tensiometers (North Bent only)

Corral Rail Asphalt Pavement
Construction Joint

Beam

Detail "B" N
AN

¥ (min)

Gray colo = N e Detail "A"
Eﬂﬁ’w 2 ; GRS Abutment
Anticipated o'« Type A Geotextile

(Zone A) E;ig g gz:n ] A tensile strength)

Integration Zone

exceed 8")

- Bearing Bed reinforcement
ggﬁ d°°"°' T . Type B Geotextile (2400 Ibs/ft
- > 54 7\ wide width tensile strength) (Typ.)

CMU = =X —wrtn
Blocks | | : 7 Pressure Cells _ *

(ZOHE B) Sy L *
. 8’
Riprap Slope
Scourg)rotgctior?* GRS Base Limits of Concrete
Encasement (Scour Protection)
Concrete Encasement

(Scour Protection) TYPICAL SECTION B-B
(SEE SHEETS 16 & 17 FOR LOCATION OF SECTION B-B))

GRS Abutment Zone
layer thickness not to




_ Markers on outside of facing blocks™

Survey Markers

Corral Rail Asphalt
Construction Joint

Beam
Seat

o T = A e T e il T B T T T L

Detail "B" N
AN

N :f (min)

Gray colo > Detail "A"
Eﬂﬁ’w 2 7 GRS Abutment
Anticipated X! O~ Type A Geotextile
Blocks Top of Rock ~ > (4800 Ibs/ft wide width

(Zone A) E;ig g gz:x B g tensile strength)

Integration Zone

exceed 8")

) Bearing Bed reinforcement
ggﬁ d°°"°’ _ — Type B Geotextile (2400 Ibs/ft
CMU o > 7] 7\ wide width tensile strength) (Typ.)

— s 2 Geoken Earth

Blocks - frPressum ells
(Zone B) o _ *
8 f

Riprap Slope
Scourg)rotgctior?* GRS Base Limits of Concrete
Encasement (Scour Protection)
Concrete Encasement

(Scour Protection) TYPICAL SECTION B-B
(SEE SHEETS 16 & 17 FOR LOCATION OF SECTION B-B))

GRS Abutment Zone
layer thickness not to




I Bidding History/Challen

Timeframe for Construction (15t attempt)
¢+ Strict Start and End Dates

= Notice to Proceed: June 16", 2014

= QOpen to Traffic Date: July 16", 2014

Timeframe for Construction (2" attempt)
*»* Flexible Start Date

= Bid Opening: September 4th, 2014

= 25 Working Days

= QOpen to Traffic Date: January 15t, 2015

.

ges



o Design Tips
= FHWA Interim Implementation Guide

= Material Availability
» Biaxial geotextile
» ¢ angle of backfill material
» Open-graded vs. well-graded
» Freeze-Thaw on facing blocks

=  Adaptations
» Geotextile behind facing

» Anchorage considerations
» Skew



o Bid Approach

= Actively advertise

to potential
bidders

= Educate bidders

= Allow flexibility in
the construction
timeframe
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How Does It Work?

Rather than installing a deep
foundation, this reinforced soil
method builds up the

: substructure in a faster,
BARTLET - ; _ : . simpler way. A GRS integrated
2 EST B b= B Lo bridge system is similar to a
layer cake!

Step 1: Lay a row of facing
blocks.

Step 2: Add a layer of
compacted fill to the height of
the facing blocks.

Step 3: Add a layer of
geosynthetic fabric

(reinforcement). Repeat

until desired height is

achieved.

Photos courtesy of www.fhwa.dot.gov




mple of facing block color differe—nt—iam

Photos courtesy of www.fhwa.dot.gov



Figure 60. Photo. Connecting the top courses of blocks.

Photos courtesy of www.fhwa.dot.gov




Example of Con-Struct Gird
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Beam Seat

8590 P End Bent No.y
8668 @ End Bent No. 2
¢

of Anchor Bolt Hole.
Field drilling is not allowed
Size of anchor bkolt hole is per
mariufocturer’'s recommendaotion,

©
Pl
>(©
Ol
“lo
D‘}
olo
+lo
o
o5
o
S_m
o(5
“lo
uj-D'
u
05
C
O
kY,
o]
O
e
_ED_
'_

Telltales and Earth Pressure
Cells not shown for clarity

4* x 8" Mosonry block
87 wide styrofoam block

cut height to match

Geosynthetic Layers

not shown for clarity

#4-Bars

Beam Seat:
2 |cJ-.J_/.L>zn_. of fine aggreq
Wropj
geosythnetic reinforc
Minimum of 4° thick (each layer),
or Beam Seat Construction note,

bt shown for clarity.

approx,

1'-8" long,
Placed in

holes of
facing
blocks.

Grout Cap

(Typ.)

ZI” {+yD)

SECTION A-A

required beam seat elevation



“ Grout (in lieu of aluminum flashing) ™

8590 P End Bent No.y
8668 @ End Bent No. 2
¢

of Anchor Bolt Hole.
Field drilling is not allowed
Size of anchor bkolt hole is per
mariufocturer’'s recommendaotion,

Telltales and Earth Pressure
Cells not shown for clarity

4* x 8" Mosonry block

87 wide styrofoam block
cut height to match
required beam seat elevation

©
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>(©
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D‘}
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o
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o
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uj-D'
u
05
C
O
kY,
o]
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Geosynthetic Layers
not shown for clarity

#4-Bars
Q O X,
FE%”IOHC.
A Y SO 0 A0 Placed in
Beam Seat: N L Ry e A IR - - holes of
2 layers of fine aggregate b PN e e T P T N # | facing
wropped in OP o DAL 0 D00 Dfla DI a |7 . blocks,
geosythnetic reinforcement. o O FEO o Ol oo s :
Minimum of 4° thick (each layer> . ’ o W L b
or Beam Seat Construction note, = et Nl B A = %" (typ)

(Typ.)

bt shown for clarity., SECTIUN A_A




D

Moditications to original CONSTRUCT design:
Corral Rail relnforcement

Use 3/4"
Bevel Strip, 1'=0"

N | )| #6R8 or #6R9
‘ N 1/ - #3-R6
T ,- I|l- J

(Typ.)

! //3' #3—R7
! // (In Pairs)

el

{ — #7-R3

[=

/ ! .
Const. Joint 7 *¥k 5 _ |y

TYPICAL INTERIOR POST SECTIONS




Moditications to original CONSTRUCT aesign:
Extra concrete beneath steel tub

- Y
/}Tev 685 90 @ th PPH1 No. 1
Elev., 68668 @ End Bent No. 2

€ of Anchor Bolt Hole.
//rfwhﬂ[wﬂUmUi% not allowed.

Size of oanchor bolt hole is per

manufocturer’s recommendation,

on

required T¢ provide

Telltales and Earth Pressure
Cells not shown for clarity

4% = 8" Masonry block
8" wide styrofooam block

cut height to match
required beam seat elevation

proper beam seat ellevat

shown for clarity

Thickness

]
L
o
2
o
1
O
+
o
L
r
C
>
)
]
@
(]

not

3 #4-Bars
. — GPRrox.
1'=8" long,
P a.LIa . L0 Placed in
Beam Seot: N e e e o = - holes of
2 layers of fine aggregate 5o P e e T T N E | facing
wropped in (P R 0 0 OLa 00 |7 : blocks
geosythnetic reinforcement. O > () 5 > C o |a
Minimum of 4* thick (each loyer). - _ ~ _ : -
or Beam Seat Construction note, = ’ = b = = A fyp )

e ‘:—[T:yp. o )
SECTION A-A

bt shown for clarity .—~////




Innovative Bridge Research an
I Deployment Funding (IBRD) Application

Con-Struct Steel Tub Girder
GRS-IBS

Instrumentation

Jointless . Integrated Approach

Beam Seat

1 Dire Bearing Bed)

Bearing Bed
Reinforcement

Top Thr
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