MEMORANDUM

MoDOT Missouri Department of Transportation
(o Bridge Division
Central Office

TO: Jay Bestgen - de

FROM: Shyam Gupta, P.E. M
State Bridge Engineer

DATE: February 1, 2007

SUBJECT: 2007 Awards For Excellence — Practical Design
Bridge Division Entry
Job No. J3P0501, Br. No. A7382
Route 61(NBL), Pike/Ralls County

We are pleased to submit this entry for the 2007 Awards for Excellence competition. The
purpose of this project was to replace the detiorating bridge over Spencer Creek (G0923). The
original proposed bridge design involved constructing a five span prestressed concrete bulb-tee
girder bridge to match the type and length of the existing southbound structure. Each time a
bridge is laid out, both steel and concrete girders are considered. In general, prestressed concrete
girders tend to be the most cost effective type.

One problem with the proposed bridge design at this location was that the depth of the
prestressed concrete bulb-tee girders reduced the vertical clearance under the bridge to a point
that a deed requirement with a local farmer was violated. To address this issue, three options
were considered. The first option was to excavate under the bridge to provide the needed
vertical clearance. This was not feasible because of a large culvert the farmer had that needed to
remain in place. The second option was to change the girder type to steel plate girders, allowing
the profile grade to stay the same. The third option was to raise the profile grade. It should be
noted that the heights of prestressed concrete girders are not as easy to vary as steel plate girders
due to the difference in fabrication methods.

Of these three options, raising the profile grade and keeping the prestressed concrete bulb-tee
girders was the lowest cost option even after taking into account the increased roadway costs due
to the longer tie-in’s to the existing roadway. The total cost of the project was now higher than
the STIP budget. A fourth option was needed.

Applying Practical Design principles, an innovative solution was found. Recognizing that
prestressed concrete girder fabricators are limited by the different standard forms they have on
hand, we looked at fabricators in neighboring states to see if they had some different shapes that
might solve our problem. We found that Nebraska used a different set of shapes developed by
the University of Nebraska. Working with the professor that developed these new shapes, we
were able to select a girder type that seemed perfect for this application. This new shape
eliminated the need to raise the profile grade while still costing less than steel plate girders. We
were also able to eliminate a girder line, further reducing the cost and saving construction time.

Our mission is to provide a world-class transportation experience that delights our customers and Ppromotes a prosperous Missouri.




2007 Awards for Excellence
J3P0501, Bridge A7382
Page 2

Another Practical Design idea implemented on this bridge was that two of the intermediate bents
were changed from drilled shafts to encased pile caps to save money and time. The combined
net savings for these changes was about $400,000 or 18%.

If you have any questions regarding this submittal, please contact Dennis Heckman at

(573) 526-3672.

dwh
t:\br-proj\heckmd\2007 AwardsforExcellenceJ3P0501.doc




2007 APPLICATION FORM

(required for each entry)
Job No. J3P0501 Route 61 County Pike/Ralls.
STIP Description (Scoping or Construction, state which STIP) 05-09 |:! -06-10 D 07-11

Grading, paving and replacement bridge over Spencer Creek 0.1 mile north of Pike County. Projects involves
bridge GO923R.

Project Manager (could have both)

MoDOT Chad Daniel (BR), Richard Domzalski (D3) Consultant N/A

Active core team members as approved by the MoDOT PM (may include consultants)
Aaron Kemna David Hagemeyer Bryan Hartnagel

Gabriel Schubert Mike Van De Riet Kimberly Trainor

Project Contacts (will have both for consultant entry)

District Dennis Heckman (BR), Richard Domzalski Consultant $
STIP budget $ 1,959,000 or Awardcost $

Value Engineering study during design? yes [ 1 no (if yes) Project Stage
VE Contact person ’
Construction-stage VE (VECP)? vyes[ | no (if yes) Explain

Total VECP savings $ VECP Contact Person

Why is this entry the "poster” image for MoDOT's practical design philosophy?
(In layman's terms - 100 words or fewer - attach additional sheet if necessary) This entry is the "poster" image

for MoDOT's Practical Design philosophy for several reasons. It involved the innovative use of a new type

of girder which was found by looking "outside the box." The solution met the purpose and need of the job while
also lowering the cost and allowing for quicker construction time (fewer girders). By changing two of the bents
from drilled shafts to encased pile caps, more time and money were saved. The cost estimate for the original
proposal was $2,276,385 ($496,385 roadway + $1,780,000 bridge) while the cost estimate for the final design
was $1,872,835 ($436,835 roadway + $1,436,000) for a net savings of about $400,000. This project is in the
February 2007 letting.

Send entries to: MoDOT Design Division, ATTN: Jay Bestgen
1320 Creek Trail Dr.
Jefferson City, Missouri 65109

All entries must be received no later than close of business on February 1, 2007
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CostEst_New Ralls County Job No.  J3P0501
Jan-03-06 Damian Geyer

Preliminary Cost Estimate for Bridge No. A7382
(66' -69' -115'-69'-66') Prestressed Bulb Tee Girder with Integral End Bents

Roadway Width (ft.) =  36.00 Slab Width (ft.) =  38.67
No. of Spans = 5 No. of End Bents = 2
No. of Girders per Span = 5 No. of Intermediate Bents = 4
Total Length of Slab (ft.) = 386.34 Skew (deg.}) =  25.00
Estimated Quantities
Unit Total
Iltem Unit Total Price - unit unit price
Class 1 Excavation Cu. Yd. 120 $40.00 $4,800
Class 2 Excavation Cu. Yd. 0 $50.00 $0
Cofferdams-Bent Sq. Ft. 0 $7.00 $0 0 7.00
Cofferdams-Bent Sq. Ft. 0 $7.00 $0 0 7.00
Temporary Shoring Lump Sum 0 $0.00 $0 0 7.00
Removal of Bridges Lump Sum 1 $96,900.00 $96,900 | 12113 8.00
Bridge Approach Slab (Bridge) Sq. Yd. 200 $210.00 $42,000
Drilled Shatts (4' - 6") Lin. Ft. 210 $450.00 $94,500
Rock Sockets (4' - 0) Lin. Ft. 60 $700.00 $42,000
Suppl. Television Camera Inspection Each 6 $800.00 $4,800
Foundation inspection hole Lin. Ft. 420 $130.00 $54,600
Concrete Coring Lin. Ft. 45 $80.00 $3,600
Sonic logging Test Each 6 $1,200.00 $7,200
Piling Lin. Ft, 1,768 $38.00 $67,184
Prebore for Piling Lin. Ft. 168 $48.00 $8,064
Pile Point Reinforcement Each 0 $100.00 $0
Class B Concrete (Substr.) Cu. Yd. 364 $450.00 $163,949
Deadman Anchors Each 0 $0.00 $0
Seal Concrete Cu. Yd. 0 $150.00 $0
Slab on Concrete Bulb-Tee Girder Sq. Yd. 1,660 $220.00 $365,164 |(precast panel option)
Safety Barrier Curb Lin. Ft. 861 $60.00 $51,641
Siab on Semi-Deep Abutment ’ Sqg. Yd. 0 $265.00 $0
Prestressed Concrete I-Girder (Type 3 = 3'-3") Lin. Ft. 0 $105.00 $0
Prestressed Concrete {-Girder Lin. Ft. 0 $0.00 $0
Prestressed Concrete bulb-Tee Gdr (Type 7 = 6'-1/2%) {Lin. Ft. 3,340 $200.00 $668,000
Steel Intermediate Diaphragms Each " 24 $550.00 $13,200
Reinforcing Steel (Bridges) Ib. 63,431 $0.95 $60,260
Conduit System on Structure Lump Sum 0 $15,000.00 $0
Protect.Coating-Concrete Bents & Piers (Epoxy) Lump Sum 0 $800.00 $0 800 1.00
Fabricated Structural Steel b. 1,800 $5.00 $9,008
Slab Drains Each 64 $215.00 $13,760
Vertical Drain at End Bents Lin. Ft. 79 $35.00 $2\81 40 35.00
Plain Neoprene Bearing Pad Each 0 $100.00
Laminated Neoprene Bearing Pad Each 50 $130.00 $6,500 \J‘J
Preformed Compression Seal Exp. Joint System Lin. Ft. 0 $275.00 ﬁg_ :
$1,779(80
Base Estimate = $1,779,902 0(7
Add 0% for Misc. Pay ltems = $0 \ 19,
Add 0% for Staging = $0 [1/
Add 0% for Tight Site = $0 _
Add 0% for Horiz. Curve = $0 \
Add 0% for Earthquake = $0 \\
Add 0% for Early Completion = $0 \
$1,779,902 \
| Preliminary Cost Estimate for Bridge No. A7382 $1,780,000 | P .
: ‘ff?*ﬁ(mcjf,(a\
Square Feet of Slab = 14,939 Cost per Square Foot = $113

(w/o Br. Removal) D = j % E 5 1 ,\ /V\Vﬁ‘j




Date: 12/18/2006

File Name: T:\br-proj\Final Estimates\Houshh\J3P0501.BDW

SUMMARY SHEET

Time: 2:42:12 PM

JOB: J3P0501

ROUTE: 61 NBL

LENGTH: 00.000

BEGIN LOG MILES:
BEGIN STA: 1
LONGITUDE: 91°45'00"
DESIGNED BY: IN HOUSE
WORK TYPE: 21, Bridge

YEAR:

(new)

JOB DESCRIPTION: REPLACE BRIDGE

LOCATION DESCRIPTION: RTE. 61 NBL

COMMENTS :

1,435,572.

TOTAL ALL COST

(=N e NeNoNolNaNoNe Nl

COST SUMMARY

" ROADWAY

LIGHTING

SIGNALS

SIGNING

SPECIAL

ALT PVMT- A

ALT PVMT B -

ALT PIPE A

ALT PIPE B

RESERVED
0
0
0

BRIDGES 1,435,572
0
0

CONTRACT TOTAL 1,435,572

NON-CONTRACT 0
0
0

80

MONTH : DAY :
COUNTY: RALLS
COUNTY :.
END LOG MILE:
END STA: 1 .
LATITUDE: 39°45'00"

DIST.: 03

ESTIMATED BY: H- HOUSHMAND

PROJECT INITIALIZATION TOTALS

GRADING AND DRAINAGE:
BASE AND SURFACE:
BRIDGE:
MISCELLANEOUS:

Use H1

$0.00
$0.00
$1,435,572.80"
$0.00

Lf?ué/ oc(



Date: 12/18/2006 ‘ USER ITEM LIST " Time: 2:42:12 PM

District: 03 | o . Job Number: J3P0501

Route: 61 NBL , County: - RALLS
File Name: T:\br-proj\Final Est1mates\Houshh\J3P0501 BDW
English
Page 1
ITEM NUM. ITEM DESCRIPTION C UNITS QUANTITY PB  UNIT PRICE ITEM COST
206-10.00 CLASS 1 EXCAVATION v CUYD 120.0 AH 44.00 $5,280.00
SEC[ 70 ) :
PI#[ 03 ] o 0.5
216-05.00 REMOVAL OF BRIDGES 1S 1 aH 85000.00 $85,000.00
SEC[ 70 ] .
PI#[ 03 ) : i 1.0
216-20.00 REMOVAL AND STORAGE OF ' LF 765.0 AH 12.00 49,180.00
SEC[ 70 ] EXISTING BRIDGE RAILS _
PI#[ 03 ] . 1.0
503-10.10 BRIDGE APPROACH SLAB (BRIDGE) SQYD 206.0 AH 245.00 $50,470.00
SEC[ 70 ]
PI#[ 03 1] 1.0
701-11.07- DRILLED SHAFTS . LF 235.5 AH 620.00 $146,010.00
SEC[ 70 1] (4 FT. 6 IN. DIA.)
PI#[ 03 1} 0.1
701-12.06 ROCK SOCKETS LF 69.0 AH 805.00 $55,545 .00
SEC[ 70 1~ (4 FT 0 IN. DIA.)
PI#[ 03 ] 0.1
701-13.00 SUPPLEMENTARY TELEVISION " EA 6.0 AH 1500.00 $9,000.00
SEC[ 70 } CAMERA INSPECTION
PI#[ 03 ] ‘ 1.0
701-14.00 FOUNDATION INSPECTION HOLES LF 129.0 RH 120.00 $15,480.00
SEC[ 70 ]
PI#[ 03 ] 0.1
701-15.00 CONCRETE CORING LF 52.0. AH 120.00 $6,240.00
SEC[ 70 1
PI#[ 03 ] 0.1
701-16.00 SONIC LOGGING TESTING EA 6.0 AH 1200.00 $7,200.00
SEC[ 70 ]
PI#[ 03 1 1.0
702-10.12 STRUCTURAL STEEL PILES ) LF 1696.0 AH 42.00 $71,232.00
SEC[ 70 1] (12 IN.)
PI#[ 03 1 1.0
702-70.00 PILE POINT REINFORCEMENT EA 32.0 BAH 105.00 $3,360.00
SEC[ 70 ]
PI#[ 03 ] 1.0
703-20.03 CLASS B CONCRETE ' CUYD © 236.4 AH 510.00 $120,564.00
SEC{ 70 ] {SUBSTRUCTURE) )
PI#[ 03 ] , 0.1
703-42,13 SLAB ON CONCRETE I-GIRDER SQYD 1670.0 AH 240.00 $400,800.00
SEC{ 70 ]
PI#[ 03 ] 1.0
703-42.15 SAFETY BARRIER CURB LF 831.0 AH 77.00 $63,987.00
SEC[ 70 ]

PI#[ 03 ] - 1.0




Page 2’

ITEM NUM. ITEM DESCRIPTION UNITS QUANTITY PB UNIT‘PRICE ITEM COST
705-99.02 PRESTR. CONC..NU;GDR, EA 8.0 AH 13210.00 $105,680.00
SEC[ 70 ] 67 FT SPAN

PI#{ 03 ] 1.0
. 705-99.02 PRESTR. CONC. NU-GDR, EA 8.0 AH 13520.00 $108,160.00
SEC{ 70 ] 69 FT SPAN

PI#[ 03 ] ’ 1.0

705-99.02 PRESTR. CONC. NU-GDR, EA 4.0 - AH 21350.00 $85,400.00
SEC[ 70 ] 115 FT SPAN

PI#[ 03 1 1.0

706-10.60 REINFORCING STEEL (BRIDGES) LB 52640.0 AH .97 $51,060.80
SEC[ 70 ]

PI#[ 03 ] 10.0

712-33.01 STEEL INTERMEDIATE DIAPHRAGM EA 18.0 AH 550.00 $9,900.00
SEC[ 70 } FOR P/S CONCRETE GIRDERS

PI#[ 03 ] 1.0

712-36.10 SLAB DRAIN. EA 70.0 BAH 256.00 $17,920.00
SEC{ 70 ]

PI#[ 03 ] 1.0

715-10.01 VERTICAL DRAIN AT END BENTS EA 2.0 BH 1200.00 $2,400.00
SEC[ 70 ]

PI#{ 03 1 1.0

716-10.00 PLAIN NEOPRENE BEARING PAD EA 8.0 AH 133.00 $1,064.00
SEC[ 70 ]

PI#[ 03 ] 1.0

716-10.02 LAMINATED NEOPRENE BEARING PAD EA 32.0 BH 145.00 $4,640.00
SEC[ 70 ]

PI#[ 03 ] 1.0
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