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VALUE ENGINEERING CHANGE PROPOSAL

MISSOURI DEPARTMENT OF TRANSPORTATION

[ ] Conceptual Proposal [X] Final Proposal Date  4/7/2011

Contract ID Job No. BRM-4989 (606)

County _St. Louis Original Bid Cost  $1,262,456.00

Contractor L. Krupp Construction, Inc. By Sean Kilian

Designed By Michael Banashek Phone  (314) 280-0353

VECP# 11-0/ (to be completed by C.0.) VECP or PDVECP [ ]

1.Des cription of existing requirements and proposed change(s). Advantages/Disadvantages
We are proposing to replace end bent #1 with a concrete wall cast on top of a spread footing. We
will also replace end bent #2 with a traditional pile and cap setup in lieu of the pile, footing, and
wall setup currently planned. Finally, we will be utilizing a spread box beam superstructure with
precast concrete panels and a concrete deck.

2.Es timate of reduction in construction costs. $61,148.25

3.P rediction of any effects the proposed change(s) will have on other department costs, such as
maintenance and operations.
Due to the spread box beam design and deletion of expansion joint in the deck, the maintenance
costs in the future for this project should be reduced.

4.Ant icipated date for submittal of detailed change(s) of items required by Section 104.6 of the
Specifications.

4/7/2011
(date)

S5.Deadli ne for issuing a change order to obtain maximum cost reduction, noting the effect of
contract completion time or delivery schedule.

(date) (effect)
6.Dates of any previous or concurrent submission of the same proposal.

1/19/2011, 2/14/2011, 4/1/2011
(date and/or dates)
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Additional Comments:
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_Approv Al

| | ¢ 5O
m Approval Mé W 17//%‘5,//(

Recommended
M Rejection District Engineer Date
Recommended
Comments:
N/A

M Approval

Recommended

] Rejection Federal Highway Administration Date
Recommended Required for FHWA Full Oversight Projects

Comments: Approval IS contingent on satistactory results achieved

in the field and written acknowledgement by the contractor that
they are responsible for the consequences including unanticipated

. Digitally signed by Ronald Morris

|mpaCtS or delays A & DN: cn=Ronald Morris, 0=MoDOT, ou=3H35,
- email=Ronald.Morris@modot.mo.gov, c=US
@ App roval G-J\!’ Bk, : Date: 2011.04.19 09:55:42 -05'00'

[ ] Rejection State Construction and Materials Engineer Date

Distribution:  Resilent Engineer, Project Manager, District Construction & Materials Engineer, State Construction & Materials Engincer, FHWA
Value Engineering Administrator— MoDOT, P. O. Box 270, Jefferson City, MO 65102
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DBE Utilization Form

City of Fenton - Old Highway 141 Bridge

pply

6169901

$9,789.00

100.00%

$9,789.00

Bumpy's Steel Erection
327 Missouri Avenue
Suite 516

East St. Louis, IL 62201

6069999
7122300

5031010
7101000
7101000
7034214

$22,212.40

100.00%

$22,212.40

ATK Safety Su
6352 Cedar Springs Road 6169902
Cedar Hill, MO 63016 6206171A
6205900
6205901
6205908
Roden's Landscaping, Inc. 8022099 $15,860.00 100.00% $15,960.00 1.30%
7800 Highway N 8061099
O'Fallon, MO 63368
D & S Fencing Co. 6061054 $36,775.00 100.00% $36,775.00 2.99%
2800 Sunnyside Road 6062300A
Festus, MO 63028 6062400
6063015

WW Petroleum
P.O. Box 216
Macon, MO 63552

4011209
4011213
4013010
4020520

$25,000.00

60.00%

$15,000.00

1.22%

Eagle Distributors
27237 Roelker Road
Unit A

Wright City, MO 63034

7056050
7261330
7261366
7311009
7320630
7320666
7261324
7261515
7311098
7320615
7320624

$102,699.00

60.00%

$61,619.40

5.00%

. |O'Fallon, MO 63366

Silver Eagle Construction Products
400 S. Cool Springs Road
P.O. Box 997

5031010
7021012
7027000
7161002

$7,388.00

60.00%

$4,432.80

0.36%

7151001

$3,750.00

100.00%

$3,750.00

0.30%

Midwest Hauling and Contracting
2286 Rose Lane
Pacific, MO 63069

6181000
3040504
4011209
4011213
4015010
4020520
7261330
7261336
7311099
7320630
7320666
6221001
7261324
7261515
7311098
7320615
7320624

$38,000.00

100.00%

$38,000.00

3.08%

Blue Diamond Services, LLC
5850 Dulin Creek Road
P.0O. Box 242

House Springs, MO 63051

2035599
6115099

$16,000.00

100.00%

$16,000.00

1.30%

I



Windstar Transportation, LLC 6085007 $4,621.60 100.00% $4,621.60 0.38%
111 Summit Place 6091051
Webster Groves, MO 63119 6091060
6091098
6091099
5031010
7032003
7034214
TOTALS $290,595.00 $236,560.20 19.20%

***Sabur, Inc. has decided to pull off of this job due to their schedule being full and the difficulty of this project. | am including them as a DBE as

they were previously approved and had a signed subcontract with us, but are not fulfilling their duties as a subcontractor on this project.

Bt



ll l§IHIFRIN INC

ENGINEE

5200 Oakland Avenue o St. Louis MO 631 10
(314) 531-4321 o Fax: (314) 531-6966

P.E./ID. NO.

NAME OF INDIVIDUAL
PROVIDING THIS INFORMATION

Kelly L. Hayes, P.E.

2007020276

STRUCTURE INVENTORY AND APPRAISAL SHEET

COUNTY St. Louis BRIDGE NO.
IDENTIFICATION
(1) STATE NAME Missouri CODE 297
(8) STRUCTURE NUMBER # 1420013
(5) INVENTORY ROUTE (ON/UNDER)- 152001410
(2) HIGHWAY AGENCY DISTRICT 06
3) COUNTY CODE 096 (4) PLACE CODE, 189
(6) FEATURES INTERSECTED Fenton Creek
7 FACILITY CARRIED Old Highway 141
(9) LOCATION Section 3011, Township 44N, Range 5E
(11) MILEPOINT 0000000
(12) BASE HIGHWAY NETWORK CODE 0
(13) LRS INVENTORY ROUTE & SUBROUTE #
(16) LATITUDE 38 DEG __30 MIN 33 SEC
(17) LONGITUDE 90 DEG __26 MIN 01 SEC
(98) BORDER BRIDGE STATE CODE _ % SHARE
(99) BORDER BRIDGE STRUCTURE NO. #
STRUCTURE TYPE AND MATERIAL********
(43) STRUCTURE TYPE MAIN: MATERIAL Prestressed Concrete
TYPE Girder CODE 506
(44) STRUCTURE TYPE APPR: MATERIAL
TYPE CODE 000
(45) NUMBER OF SPANS IN MAIN UNIT 001
(46) NUMBER OF APPROACH SPANS 0000
(107) DECK STRUCTURE TYPE 2
(108) WEARING SURFACE/PROTECTIVE SYSTEM:
A) TYPE OF WEARING SURFACE CODE 0
B) TYPE OF MEMBRANE CODE 0
C) TYPE OF DECK PROTECTION CODE 1
'AGE AND SERVICE
(27) YEAR BUILT 2011
(1086) YEAR RECONSTRUCTED
(42) TYPE OF SERVICE: ON Highway
UNDER Waterway CODE 15
(28) LANES: ON STRUCTURE __03 __ UNDER STRUCTURE 00
(29) AVERAGE DAILY TRAFFIC 0010608
(30) YEAR OF ADT 2006 (109) TRUCK ADT
(19) BYPASS, DETOUR LENGTH 2.2 miles
GEOMETRIC DATA
(48) LENGTH OF MAXIMUM SPAN 55 FT.
(49) STRUCTURE LENGTH 000058 FT.
(50) CURB OR SIDEWALK: LEFT__ 00.0 FT. RIGHT 00.0 FT.
(51) BRIDGE ROADWAY WIDTH CURB TO CURB 48.00 FT.
(52) DECK WIDTH OUT TO OUT FT.
(32) APPROACH ROADWAY WIDTH (2/SHOULDERS) 0048 FT.
(33) BRIDGE MEDIAN No median CODE 0
(34) SKEW 20 DEG (35) STRUCTURE FLARED 0
(10) INVENTORY ROUTE MIN VERT CLEAR ___99 FT__99 IN.
47) INVENTORY ROUTE TOTAL HORIZ CLEAR 48.0 FT.
(53) MIN VERT CLEAR OVER BRIDGE RDWY 99 99 IN.
(54) MIN VERT UNDERCLEAR REF_N__ FT.IN.
(55) MIN LAT UNDERCLEAR RT REF__N FT.
(58) MIN LAT UNDERCLEARLT_REF N FT.
NAVIGATION DATA
(38) NAVIGATION CONTROL CODE N
(111) PIER PROTECTION CODE 1
(39) NAVIGATION VERTICAL CLEARANCE 0000 FT.
(116) VERT-LIFT BRIDGE NAV MIN VERT CLEAR FT.
(40) NAVIGATION HORIZONTAL CLEARANCE 00000 FT.

1420013 ROUTE: Old Highway 141
SUFFICIENCY RATING =
STATUS =

CLASSIFICATIQN***rxwenmewsnnmrnixCODE

(112) NBIS BRIDGE LENGTH Y
(104) HIGHWAY SYSTEM 0
(26) FUNCTIONAL CLASS 17
(100) DEFENSE HIGHWAY 0
(101) PARALLEL STRUCTURE N
(102) DIRECTION OF TRAFFIC 2
(103) TEMPORARY STRUCTURE
(105) FEDERAL LANDS HIGHWAYS 0
(110) DESIGNATED NATIONAL NETWORK 0
(20) TOLL 3
@1 MAINTAIN 04
(22) OWNER City of Fenton
37) HISTORICAL SIGNIFICANCE 5
CONDITION CODE
(58) DECK 9
(59) SUPERSTRUCTURE 9
(60) SUBSTRUCTURE ]
81) CHANNEL & CHANNEL PROTECTION 9
(62) CULVERTS N
LOAD RATING AND POSTING********GODE
(31) DESIGN LOAD 6
(63) OPERATING RATING METHOD 1
(64) OPERATING RATING 90 tons
(65) INVENTORY RATING METHOD 1
(66) INVENTORY RATING 52 tons
(70) BRIDGE POSTING 5
(41) STRUCTURE OPEN, POSTED OR CLOSED G
APPRAISAL CODE
(67) STRUCTURAL EVALUATION ]
(68) DECK GEOMETRY 9
(69) UNDERCLEARANCES, VERTICAL & HORIZONTAL N
(71) WATERWAY ADEQUACY 4
(72) APPROACH ROADWAY ALIGNMENT 6
(36) TRAFFIC SAFETY FEATURES 1111
(113) SCOUR CRITICAL BRIDGES 8
PROPOSED IMPROVEMENTS*#*#*##witxsns
(75) TYPE OF WORK CODE
(78) LENGTH OF STRUCTURE IMPROVEMENT .__FT.
(94) BRIDGE IMPROVEMENT COST $ ,000
(95) ROADWAY IMPROVEMENT COST $ ,000
(96) TOTAL PROJECT COST $ ,000
(97) YEAR OF IMPROVEMENT COST ESTIMATE
(114) FUTURE ADT 015763
(115) YEAR OF FUTURE ADT 2026
uv'SPECTIONb
(90) INSPECTIONDATE ____/  (91) FREQUENCY ____MO
(92) CRITICAL FEATURE INSPECTION. (93) CFI DATE
A) FRACTURE CRIT DETAIL ___- MO A) /
B) UNDERWATER INSP - MO B) /
C) OTHER SPECIAL INSP - MO cy__ [/



B® HORNER& Subject: Fenton Creek Project: 1100110

H B SHIFRINLINC. LFD Girder Rating Sheet No: of
ENGINEERS Authored by: KLH Checked by: 7P
Date: 4LL283% 3- 314t Date;: 3.3 1

Prestressed Girder Ratings - Load Factor Method - Summary
MODOT Bridge Inspection Rating Manual - Section 4

HS20 Truck:
Inventory Rating=  51.7 Tons > 36 Tons OKAY
Operating Rating=  90.1  Tons

Posting= 77.5 Tons > 40 Tons No Posting Req'd

H20 Truck:
Inventory Rating=  41.3  Tons > 20 Tons OKAY
Operating Rating=  72.0 Tons

Posting= 61.9 Tons > 23 Tons No Posting Req'd

3S2 Truck:

Inventory Rating=  72.0 Tons > 36.64 Tons OKAY
Operating Rating= 125.5 Tons

Posting= 108.0 Tons > 40 Tons No Posting Req'd

MO5 Truck: (Commercial Zones Only)
Inventory Rating=  61.3 Tons > 36.64 Tons OKAY
Operating Rating=  106.8 Tons

Posting = 91.8 Tons > 70 Tons No Posting Req'd
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RATING VEHICLE

Ratings are required at the inventory and operating levels by the load factor method on each

bridge for the following vehicle. pero™
"on b’“b r'
/‘/\/.;;'Y
G.W. 72,000# 3[: ywve MJ;M
. 7 0@t
o D 172
®
J2K 32
"—_"Tmlmma Spacing 14'to 30'
(HS20 Truek)
NOTE: To convert to the MS loading, multiply the HS20 vehicle and axie weights by 0.9,
See LPA Mondual 3/23/2008
1X-3 Thems 3. ST A Regort POSTING VEHICLES
Each bridge gosigrea-boisW-ho-Hedo-ever should be checked to ensure IE\:rr.:pe'r posting.
The following vehicles are established for this purpose. The H20 legal vehicle is used to

model the load for single unit vehicles. The 3S2 vehicle is used as a model for all other
vehicles. The MO5 vehicle is used to model the commercial zone loadings.

i

(H20 Legal Truck) {3 axie)
Singie Unit Vehicle (Legal Limit = 23 Tons)

G.W. 73,280#%

23-5”
43-0° -

352 Truck)
All Other Vehicles (Legal Limit = 40 Tons)

REV. 10/96 43



O—0

23Lm= 16K % 16K
- 43%-0° :
ES- 3 -95-
(MOS Truck)
73 Lil Commercial Zone Vehicle (Limit = 70 Tons)
e
< Q. {z LIVE LOAD DISTRIBUTION FACTORS

Live load distribution factors in accordance with AASHTO's Standard Specifications for ]
Highway Bridges, except as follows: ‘

A.) .The distribution factor for exterior steel stringers supporting concrete fioors
shall be detenmned‘sny assuming the ﬂonﬂn&to act as a simple span between
stringers or beams when the spacing from the adjacent interior girders to the
face of rail or edge of curb Is less than 5-6" and the overhang is less than 18"
Also, this method of distribution may be used for any girder spacing when
there is no overhang. The first wheel load shall be placed no farther than 2-0"
from the face of rail or roadway face of curb.

& B.) The live load distribution factor for a one-lane loading for slab-type structures
S\ may be calculated assuming the distribution of two wheel loads over the
roadway width not to exceed 24 feet.

LOAD TESTING

Load testing of reinforced concrete bridges where the details of the reinforcement are
unknown and an accurate loading history is not available will be permitted to establish load
capacities. Allowable postings will be established at 75% of the proof load vehicle. The
proof load vehicle shall be a single unit, 3-axle vehicle for short span bridges.

Load tests shall be performed by registered professional engineers. Load test reports shall
include a description of how the test was performed, a summary of the gross weights, and
axle weights and axle spacings of the vehicle used and the deflection under load. -

REV, 10/86 as



User Leap Date Mar 30, 11

CONSYS 1.3.1 Horner & Shifrin, Inc.
5200 Oakland Ave. Ckd Date
St. Louis, MO 63110 Page 1
Tel: 314-531-4321 truck loads.CSP

Fax: 314-531-6966

LEAP Software Tel:(800) 451-5327 Fax:(813= 980-3642 Net: www.leapsoft.com

Project Data
File: truck loads.CSP
Project: Fenton Creek Rating Trucks
Analysis Method: AASHTO Standard Specification
User Job Number: 1100110
State: FL
State Job Number:
Date: 3-30-11
By: Leap
Comments:

US Units Standard Specifications



CONSY 1.3.1 Horner & Shifrin, Inc. User Leap Date Mar 30, 11

5200 Oakland Ave. Ckd Date
St. Louis, MO 63110 Page 1
Tel: 314-531-4321 truck loads.CSP

Fax: 314-531-6966

LEAP Software Tel:(800) 451-5327 Fax:(813i 980-3642 Net: www.leaasoﬂ,com

CURRENT LOADS
1.000* (Truck
1.000* (Truck
1.000* (Truck
1.000* (Truck

) HS20
) H20
) 382
) MOS5

Standard Mocde Options

Truck Factors Lane Factors

Moment 1.000 Moment 1.000
Shear 1.000 Shear 1.000
Deflection 1.000 Deflection 1.000

US Units Standard Specifications



CONSYS '

Horner & Shifrin, Inc.
5200 Oakland Ave.
St. Louis, MO 63110
Tel: 314-531-4321
Fax: 314-531-6966

User Leap Date Mar 30, 11
Ckd Date

Page 1

truck loads.CSP

1-5327 Fax:(813) 980-3642 Net: www.leapsoft.com

LEAP Software Tel:(800) 45 s E

Load Details
Truck Load Details
Name: HS20

Factor: 1.00

Axles
# Mag, K
1 8.000
2 32.000
3 32.000

Truck Load Details
Name: H20
Factor: 1.00

Axles

i ¥ Mag, K
1 8.000
2 32.000

Truck Load Details
Name: 382
Factor: 1.00

Axles

| # Mag, K
1 9.280
2 16.000
3 16.000
4 16.000
5 16.000

US Units

Min, ft

14.000
14.000

Min, ft

14.000

Min, ft

12.000
3.792
23.417
3.792

Max, ft

14.000
30.000

Max, ft

14.000

Max, ft

12,000
3.792
23.417
3.792

Standard Specifications



CONSYS '

Hormer & Shifrin, Inc.
5200 Oakland Ave.
St. Louis, MO 63110
Tel: 314-531-4321
Fax: 314-531-6966

User Leap Date Mar 30, 11
Ckd Date

Page 2

truck loads.CSP

LEAP Software TeI:ESOO) 451-5327 Fax:SB‘ia} 980-3642 Net: ww\.-.f.leaﬁsoft.com

Truck Load Details
Name; MO5

Factor:

Axles

#

o

US Units

1.00

Mag,

.280
000
.000
.000
.000

K

Min, ft

12.000.

23.417
3.792
3.792

Max, ft

12.000
23.417
3.792
3.792

Standard Specifications



1.3.1 Horner & Shifrin, Inc.
5200 Oakland Ave.
St. Louis, MO 63110
Tel: 314-531-4321

Fax: 314-531-6966

CONSY.

User Leap Date Mar 30, 11

Ckd

Date

Page 1
truck loads.CSP

LEAP Software Tel:(800) 451-5327 Fax:(813) 980-3642 Net: www.leaﬁsoft.com

ID: HS20 enmose
Type: Truck
2 p— =1
Factors: [ =
Moment : 1.000 T s A
Shear: 1.000 -
Deflection: 1.000 i

s .
(max) Corresponding (max) Corresponding
Span Location MOMENT(min) Shear (+) Shear (-) SHEAR(min)Moment(+) Moment ()
(£t) (kft) ( K) ( K) ( K) (kft) (kft)
i + i
1 0.000 0.000 59.710 0.000 59,710 0.000 0.000 |
-0.000 59.710 0.000 0.000 0.000 -0.000 |
5.500 289.200 52.582 0.000 52.582 289.200 0.000 |
0.000 0.000 0.000 -3.200 158.400 0.000
11.000 499.200 45.382 0.000 | 45,382 489.200 0.000
0.000 0.000 0.000 -6.400 281.600 0.000
16.500 630.000 38.182 0.000 38,182 630.000 0.000 |
0.000 0.000 0.000 -11.055 425.600 0.000 |
22.000 704.000 29.091 -2.909 30.982 681.600 0.000
0.000 0.000 0.000 -17.455 576.000 0.000
27.500 710.000 21.891 -21.891 23.855 656.000 0.000
0.000 0.000 0.000 —235%855 656.000 0.000
33.000 704.000 2.909 -29.0891 17.455 576.000 0.000
0.000 0.000 0.000 -30.982 681.600 0.000 |
38.500 630.000 0.000 ~38.182 11,055 425.600 0.000
0.000 0.000 0.000 -38,182 630.000 0.000
44,000 499.200 0.000 -45,382 6.400 281.600 0.000
0.000 0.000 0.000 -45,382 499,200 0.000
49.500 289.200 0.000 -52.582 3.200 158.400 0.000
0.000 0.000 0.000 -52.582 289.200 0.000
55.000 0.000 0.000 -59.710 0.000 0.000 -0.000
-0.000 0.000 -55.710 -59,710 0.000 -0.000
Reaction

Support| Positive Negative

1 0.000 -59.782

-59.782

2 0.000

Moment causing bottom tension and Shear causing left-up/right-down
are positive. Deflection down is positive. Reaction down is positive.

US Units

DEFLECT

(max)
(min)|
(in)

57.43
108.27
150:11
175.30

184.14

o
[=]
[=]

Standard Specifications



CONSY 1.31 Horner & Shifrin, Inc.
5200 Oakland Ave.
St. Louis, MO 63110
Tel: 314-531-4321
Fax: 314-531-6966
LEAP Software Tel:(800) 451-5327 Fax:(813) 980-3642 Net: www.leapsoft.com
———————————

ID: H20 T e
Type: Truck

User Leap Date Mar 30, 11
Ckd Date

Page 1

truck loads.CSP

Factors:
Moment : 1.000 T S .
Shear: 1.000 — ==
Deflection: 1.000 v A
8 — s
(max) Corresponding (max) Corresponding
Span Location ¥°MENT(min) Shear (+) Shear(-) SHEAR(min)Moment(+) Moment (-)
(£t) (kft) ( K) ( K) { K) (kft) (kft)
1 0.000 0.000 37.924 0.000 37.924 0.000 0.000
-0.000 37.924 0.000 0.000 0.000 -0.000
5.500 186.800 33.964 0.000 33.964 186.800 0.000
0.000 0.000 0.000 -3.200 158.400 0.000
11.000 329.600 29.964 -2.036 29.964 329.600 0.000
0.000 0.000 0.000 -6.400 281.600 0.000
16.500 428.400 25.964 -6.036 25.964 428.400 0.000
0.000 0.000 0.000 -9.964 383.600 0.000
22.000 483.200 21.964 -10.036 21.964 483,200 0.000
0.000 0.000 0.000 -13.964 460.800 0.000
27.500 494.000 17.964 -17.964 17.964 494.000 0.000
0.000 0.000 0.000 -17.964 494,000 0.000
33.000 483.200 10.036 -21.964 13.964 460.800 0.000
0.000 0.000 0.000 -21.964 483.200 0.000
38.500 428.400 6.036 -25.964 9.964 383.600 0.000
0.000 0.000 0.000 -25.964 428.400 0.000
44,000 329.600 2.036 -29.964 6.400 281.600 0.000
0.000 0.000 0.000 -29.964 329.600 0.000
49.500 186.800 0.000 -33.964 3.200 158.400 0.000
0.000 0.000 0.000 -33.964 186.800 0.000
55.000 0.000 0.000 -37.924 0.000 0.000 -0.000
-0.000 0.000 -37.924 -37.924 0.000 -0.000
Reaction

Support Positive Negative

1 0.000 -37.964
2 0.000 -37.964

Moment causing bottom tension and Shear causing left-up/right-down
are positive. Deflection down is positive. Reaction down is positive.

US Units

Standard Specifications



CONSY.

1.3.1

Horner & Shifrin, Inc.
5200 Oakland Ave.
St. Louis, MO 63110
Tel: 314-531-4321
Fax: 314-531-6966

LEAP Software Tel:(800) 451-5327 Fax:(813) 980-3642 Net: www.leapsoft.com
. N S—

ID: 382
Type: Truck

Factors:
Moment:

Shear:
Deflecti

Span Locat
(ft

ll 0.
51
11.
16.
22.
27.
33.
38.
44,
49,

5191,

Support Positive

1
2

Moment causing bottom tension and Shear causing left-up/right-down

on:

ion

)

000

500

000

500

000

500

000

500

000

500

000

0.000

User Leap Date Mar 30, 11

Date
1

truck loads.CSP

B
1.000 e
1.000 |
1.000 i
wis
st
(max) Corresponding
MOMENT(min)' Shear (+) Shear (-)
(kft) ( K) ( K)
0.000 47,915 0.000
-0.000 47.915 0.000
223.632 40.660 0.000
0.000 0.000 0.000
366.656 33.332 0.000
0.000 0.000 0.000
470.832 26.004 0.000
0.000 0.000 0,000
518.968 T7.728 -8.272
0.000 0.000 0.000
498,993 15.600 -15.600
0.000 0.000 0.000
518.968 8.272 -7.728
0,000 0,000 0.000
470.832 0.000 -26.004
0.000 0.000 0.000
366.656 0.000 -33.332
0.000 0.000 0.000
223.632 (.000 -40.660
0.000 0.000 0.000
0.000 0.000 -47.915
-0.000 0.000 -47.915
Reaction
Negative
0.000 -47.988
-47.988

(max)

.915

are positive. Deflection down is positive. Reaction down is positive.

US Units

Corresponding
SHERR (0 in)Moment (+) Moment (-)
( K) | (kft) (kft)
47.915 0.000 -0.000
0.000 0.000 -0.000
40.660 223.632 0.000
-2.097 103.800 0.000
33.332 366.656 0.000
-5.297 233.067 0.000
26.764 441,600 0.000
-8.497 327.133 0.000
21.000 462.011 0.000
-11.697 386.000 0.000
15.600 498.993 0.000
-15.600 498,993 0.000
11.697 386.000 0.000
-21.000 462,011 0.000
8.497 327.133 0.000
~26.764 441,600 0.000
5.297 233.067 0.000
-33.332 366.656 0.000
2.097 103.800 0.000
-40.660 223,632 0.000
0.000 0.000 -0.000
-47 0.000 0

.000

DEFLECT

(max)
(min)

(in)

129.91
135:09
129:91
111.83

81.83

43.27

Standard Specifications



CONSY,

ID: MO5
Type: Truck

Factorsa:
Moment:

Shear:
Deflecti

Span Locat
(ft

1- 0.
ISP
11.
le6.
22,
27.
33.
38
44,
49.

SIS

on:

ion

)

000

500

000

500

000

500

000

.500

000

500

000

1.3.1

Support| Positive

il
2

Moment causing bottom tension and Shear causing left-up/right-down

0.000

Horner & Shifrin, Inc.
5200 Oakland Ave.
St. Louis, MO 63110

Tel: 314-531-4321

Fax: 314-531-6966
LEAP Software Tel:(800) 451-5327 Fax:(813) 980-3642 Net: www.leapsoft.com
e e o

1.000 e
1.000 |
1.000 ;
(max) Corresponding
MOMENT(min)' Shear (+) Shear (-)
(kft) ( K) ( K)
0.000 53.624 0.000
-0.000 53.624 0.000
255.032 46.369 0.000
0.000 0.000 0.000
429.456 39.041 0.000
0.000 0.000 0.000
547.933 20.885 0.000
0.000 0.000 0.000
610.000 14.485 -1.515
0.000 0.000 0.000
601.666 19.503 -19.503
0.000 0.000 0.000
610.000 1.515 -14.485
0.000 0.000 0.000
547.933 0.000 -20.885
0.000 0.000 0.000
429.456 0.000 -39.041
0.000 0.000 0.000
255.032 0.000 -46.369
0.000 0.000 0.000
0.000 0.000 -53.624
-0.000 0.000 -53.624
Reaction
Negative
0.000 -53.697
-53.697

SHEAR

Corresponding

(max)
(min)Moment (+)

( K) (kft)
53.624 0.000 |
0.000 0.000
46.369 255.032
-2.097 103.800
39.041 429.456
-6.291 276.800
32.473 535.800
-11.091 427.000
26.073 573.600
-15.891 524,400
20.691 569.000
-20.691 569.000
15.891|  524.400
-26.073| 573.600
11.091 427.000
-32.473|  535.800
6.291| 276.800
-39.041 429.456
2.097 103.800
-46.369 255,032
0.000 0.000

-53.624 0.

000

are positive. Deflection down is positive. Reaction down is positive.

US Units

0.
-0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
-0
-0

Moment (-)
(kft)

000

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

000

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

User Leap Date Mar 30, 11
Ckd Date

Page 1

truck loads.CSP

(max)

DEFLECT,
(min)

(in)

143.36
148.47
143.36

123.33

Standard Specifications
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B HORNER& Subject: Fenton Creek Project: 1100110
m HIFRIN‘ INC. LFD Girder Rating Sheet No: of
ENGINEERS Authored by: KLH Checked by: “TPc

Date: 3/31/2011 Date: 2311\
Prestressed Girder Ratings - Load Factor Method
MODOT Bridge Inspection Rating Manual - Section 4
Truck Type = HS20

Material Properties:

Concrete: Prestressing Steel:
fler= psi fs' = ksi
flei* = psi EJ = ksi
f'c= psi
Ec*= 5072 ksi Reinforcing Steel
Eci*= 4496  ksi fy= ksi
Ec= 3834 ksi Es= ksi
n= 5.62 n= 7.56

Girder Geometry and Strand Locations:
Prestressing Pattern:

Girder Proa rties from Conspan:

Str. @

Center

in (exterior girder)
in

Asmiospan = [ 02488 in%/ft  (#5 @ 15")
Area of Slab Steel / ft
Strands:
# of Strands = 30
As/strand = _ in2
Ycemer & 3.62 in
Yonds = 3.62 in

Haunch Heights:

Mid Span = i
End = i

n (assume for
n simplification)

Prestress Loss =
Fi= k

Ff= 97590 Kk
ec= 6.88 in

= Total prestress loss (Ext Girder) per Conspan
= 0.75%*270ksi*0.217in*2



B HORNER & Subject: Fenton Creek Project: 1100110
. H]FR]N INC. LFD Girder Rating Sheet No: of
ENGINEERS Authored by: KLH Checked by: Tt

Date: 3/31/2011 Date: _3-3! 11
Prestressed Girder Ratings - Load Factor Method
MODOT Bridge Inspection Rating Manual - Section 4
Truck Type = HS20
Section Properties for Girder Only near Mid Span (For Dead Load):
#Strands | A | yqnm) | A | dgn) | @) | Ad?n) | 1 GnY)
14 13.732 1.75 24.032 8.47 - 985.36 985.36
14 13.732 3.75 51.497 6.47 - 574.99 574.99
0 0.000 5.75 0.000 4.47 - 0.00 0.00
0 0.000 7.75 0.000 2.47 - 0.00 0.00
0 0.000 9.75 0.000 0.47 - 0.00 0.00
0 0.000 11.75 0.000 1.53 - 0.00 0.00
0 0.000 13.76 0.000 3.53 - 0.00 0.00
2 1.962 15.75 30.898 5.53 - 59.98 59.98
Girder 696 10.5 7308.0 0.28 34529 54.26 34583
P. Steel 29.427 106.4 1620.3 1620
z 725.43 7414 .4 36204
Y,= 10.22 in
Y= 10.78 in
= 36204 in*
Sp= 35422 in’
S;= 33586 In’
Section Properties for Girder and Slab near Mid Span:
n= 1.32  concrete
n= 5.72  steel
# Strands | A (n%) y (in) Ay (in%) d (in) () | ad?(n®y | 1Gn?)
14 13.73 1.75 24.032 14.11 - 2734.329 | 2734.329
14 13.73 3.75 51.497 12.11 - 2014.154 | 2014.154
0 0.00 5.75 0.000 10.11 - 0 0
0 0.00 7.75 0.000 8.11 - 0 0
0 0.00 9.75 0.000 6.11 - 0 0
0 0.00 11.75 0.000 4.1 - 0 0
0 0.00 13.75 0.000 2.1 - 0 0
2 1.96 15.75 30.898 0.11 - 0.024069 | 0.024069
Girder 696.00 10.50 7308.00 5.36 34529.0 | 20001.5 | 54530.5
Haunch 780.12 5.64 3.02 1153.9 1156.9
Slab Steel 179.39 11.20 - 831.5 831.5
Slab 9927.24 9.89 1807.14 | 37703.0 | 39510.2
P. Steel 106.43 - - 4748.5 4748.5
z 18301.2 100778
Y,= 1586 in Slab Steel Height (y) =
Y= 514 in 21+1+3+1+.75+.5*.625 = 27.06"
Y|5|ab b 13.64 in
= 100778 in*
Sy'= 6353.9 in®
S¢= 19609.5 in®



B HORNER& Subject: Fenton Creek Project: 1100110

1] HIFRIN.INC. LFD Girder Rating SheetNo: ____of
ENGINEERS Authored by: KLH Checked by: ] PL
Date: 3/31/2011 Date: 2.%)-\\

Prestressed Girder Ratings - Load Factor Method
MODOT Bridge Inspection Rating Manual - Section 4
Truck Type = HS20

Section Properties for Girder and Slab near Mid Span:(Creep Considered - 3n)

n= 1.32 concrete
n= 5.72 steel

# Strands | A (i) y@n)y | Av(n) | d(n) b (n) | ad?(inY) | 1in%
14 13.73 1.75 24.032 11.04 - 1674.305 | 1674.305
14 13.73 3.75 51.497 9.04 - 1122.706 | 1122.706
0 0.00 5.75 0.000 7.04 - 0 0
0 0.00 7.75 0.000 5.04 - 0 0
0 0.00 9.75 0.000 3.04 - 0 0
0 0.00 11.76 0.000 1.04 - 0 0
0 0.00 13.75 0.000 0.96 - 0 0
2 1.96 15.75 30.898 2.96 - 17.16669 | 17.16669
Girder 696.00 10.50 7308.00 2.29 34529.0 3655.9 38184.9
Haunch 12.09 21.50 260.04 8.71 1.01 917.2 918.2
Slab Steel 6.63 27.06 179.39 14.27 - 1349.6 1349.6
Slab 128.51 25.75 3309.08 12.96 602.38 21578.2 | 22180.6
P. Steel 29.43 - 106.43 - - 2814.2 28142
z 872.66 11162.9 65447

Yo= 1279 in

Y;= 821 in

Yo = 16.71 in
= 65447 in*
Sy'= 51163 in
S'= 79735 in®

Ulitimate Strength Analysis:

d= 2588 in

p*= 0.00370
Bq= 0.7
fow'= 23155 ksi fi'o= 4 ksi
6 M,= 2833.69 k-t Impact=  0.278

| Exterior
[ ’| K-ft

MspL =} k-ft
M. =
MPED n 0 0 k-ft
RF(w/o Ped) = 1.50 1.61
RF(w/ Ped) =] 2.00 2.15
RF min = 1.50 Distribution Factors are Per Truck

per AASHTO 3.23.2.3.2



B HORNER & Subject: Fenton Creek Project: 1100110
B B SHIFRINL.INC. LFD Girder Rating Sheet No: of
ENGINEERS Authored by: KLH Checked by: TP

Date: 3/31/2011 Date: 2 31\

Prestressed Girder Ratings - Load Factor Method

MODOT Bridge Inspection Rating Manual - Section 4
Truck Type = HS20

Interior Exterior
LIVE L + Ped LIVE L + Ped
06f'.=] 4.20 4.20 4.20 4.20 |ksi
04f'.=] 280 2.80 2.80 2,80 |ksi
forestress =|  -0.60 -0.60 -0.60 -0.60 |ksi
foo=] 2.05 2.05 1.98 1.98 |ksi
fsoL=| 0.14 0.14 0.14 0.14  |ksi
frea =] 0.00 0.00 0.00 0.00 |ksi
fua=| 037 0.37 0.35 0.35 |ksi
RF =| 7.05 9.40 7.69 10.26 |ksi Full Loading
RF=| 542 7.22 5.85 7.80 ksi Live + 0.5(pre + D)
RFqin = 5.42
Interior Exterior
LIVE L+P LIVE L+P
6('0"“=| 050 0.50 0.50 0.50 |ksi
forestress =] -3.30 -3.30 -3.30 -3.30 |ksi
fo,=] 1.95 1.95 1.87 1.87 |ksi
fsmo=| 0.21 0.21 0.21 0.21 ksi
frea =] 0.00 0.00 0.00 0.00 |ksi
fua=| 1.14 1.14 1.08 1.08 |ksi
RF=] 1.44 1.92 1.59 212  |ksi
RFnin= 1.44
RFmn=  1.44
Inventory = 51.7 Ton
Int. Ext.
RF=  2.50 2.69  Both are done with Pedestrian Loading
Operating= 901  Ton
HS20 Truck
Posted= 77.5 Ton Inventory = 51.7 Tons

Operating = 90.1 Tons
Posted = 77.5 Tons




B HORNER& Subject: Fenton Creek Project: 1100110

l HlFR.lN]NC. LFD Girder Rating Sheet No: of
ENGINEERS Authored by: KLH Checked by: _TPL
Date: 3/31/2011 Date: _%:31:1\

Prestressed Girder Ratings - Load Factor Method

MODOT Bridge Inspection Rating Manual - Section 4
Truck Type = H20

Material Properties:

Concrete: Prestressing Steel:
f'c*= 7000 psi fd' = 270 ksi
f'ci*= 5500 psi E/= 28000 ksi
f'c= 4000 psi
Ec*= 5072 ksi Reinforcing Steel
Eci*= 4496  ksi f,= 60 ksi
Ec= 3834 ksi Es= 29000 ksi
n= 5.52 n= 7.56

Girder Geometry and Strand Locations:

Girder Properties from Conspan: Prestressing Pattern:
A= 696 in?
Yo= 105 in Str. @ Str. @
= 34529 in* d (in) Center Ends

d= 21 in 1.75 14 14
Digp = 48 in B 3.75 14 14
bey = 68 in 5.756 0 0
ts = 7.5 in 7.75 0 0
Asmigspan = 0.248  in%ft 9.75 0 0
Area of Slab Steel / ft 11.75 0 0
Strands: 13.75 0 0
# of Strands = 30 16.75 2 2
Agsrana=  0.217  in? 20 0 0
Yeenter = 3.62 in 22 0 0
Yeras= 3.62 in 24 0 0
26 0 0
Haunch Heights: 28 0 0
30 0 0
Mid Span = 1.00 in 32 0 0
End= 325 in 34 0 0
Total 30 30

Prestress Loss = 25.90%
Fi= 43.9
Ff= 975.897
ec= 6.88 in

x X



Subject: Fenton Creek Project: 1100110
H[FR]N lNC LFD Girder Rating Sheet No: of
E NGINEERS Authored by: KLH Checked by: 1'%
Date: 3/31/2011 Date: %.3\:1

Prestressed Girder Ratings - Load Factor Method
MODOT Bridge Inspection Rating Manual - Section 4
Truck Type = H20

Section Properties for Girder Only near Mid Span (For Dead Load):

# Strands | A (in%) y@n)y | Av () | dn) b (") | ad®qn®y | 1an%
14 13.732 1.75 24.032 8.47 - 985.36 985.36
14 13.732 3.75 51.497 6.47 - 574.99 574.99
0 0.000 5.75 0.000 4.47 - 0.00 0.00
0 0.000 7.75 0.000 2.47 - 0.00 0.00
0 0.000 9.75 0.000 0.47 - 0.00 0.00
0 0.000 11.75 0.000 1.53 - 0.00 0.00
0 0.000 13.75 0.000 3.53 - 0.00 0.00
2 1.962 15.75 30.898 5.53 - 59.98 59.98

Girder 696 10.5 7308.0 0.28 34529 54.26 34583
P. Steel 29.427 106.4 1620.3 1620
3 725.43 7414.4 36204

Yp= 1022 in
Yi= 1078 in

I= 36204 in
Sp= 35422 in
S,= 3358.6 In

Section Properties for Girder and Slab near Mid Span:

n= 1.32 concrete
n= 5.72 steel

# Strands | A (in%) y@n)y | AY(n) | d(in) o (n") | Ad®n®y | 1 ¢in%
14 13.73 1.75 24.032 | 14.11 - 2734.329 | 2734.329
14 13.73 3.75 51.497 | 12.11 = 2014.154 | 2014.154
0 0.00 5.75 0.000 10.11 = 0 0
0 0.00 7.75 0.000 8.11 - 0 0
0 0.00 9.75 0.000 6.11 - 0 0
0 0.00 11.75 0.000 411 - 0 0
0 0.00 13.75 0.000 2.11 - 0 0
2 1.96 15.75 | 30.898 0.11 - 0.024069 | 0.024069
Girder | 696.00 | 10.50 | 7308.00 | 5.36 | 34529.0 | 20001.5 | 54530.5
Haunch | 36.28 2150 | 780.12 5.64 3.02 1153.9 | 1156.9
Slab Steel|  6.63 27.06 | 179.39 | 11.20 - 831.5 831.5
Slab 38552 | 2575 | 9927.24 | 9.89 | 1807.14 | 37703.0 | 39510.2
P. Steel | 29.43 - 106.43 - - 47485 | 47485
o7 1153.86 18301.2 100778

Yy= 15.86 in
Y,= 514 in
Yisap = 13.64 in
I= 100778 in*
S,'= 63539 in’
S¢= 196095 ind



B HORNER& Subject: Fenton Creek Project: 1100110
[ | HIFRIN.INC. LFD Girder Rating Sheet No: of
ENGINEERS Authored by: KLH Checked by: _TPL
Date: 3/31/2011 Date: _3:31:1\

Prestressed Girder Ratings - Load Factor Method

MODOT Bridge Inspection Rating Manual - Section 4
Truck Type =

Section Properties for Girder and Slab near Mid Span:(Creep Considered - 3n)

n= 1.32 concrete
n= 5.72 steel
#Strands | AG) | yan) | AN | dn) | 0N | Ad?n) | 1)
14 13.73 1.75 24.032 11.04 - 1674.305 | 1674.305
14 13.73 3.75 51.497 9.04 - 1122.706 | 1122.706
0 0.00 5.75 0.000 7.04 - 0 0
0 0.00 7.75 0.000 5.04 - 0 0
0 0.00 9.75 0.000 3.04 - 0 0
0 0.00 11.75 0.000 1.04 - 0 0
0 0.00 13.75 0.000 0.96 - 0 0
2 1.96 15.75 30.898 2.96 - 17.16669 | 17.16669
Girder 696.00 10.50 7308.00 2.29 34529.0 3655.9 38184.9
Haunch 12.09 21.50 260.04 8.71 1.01 917.2 918.2
Slab Steel] 6.63 27.06 179.39 14.27 - 1349.6 1349.6
Slab 128.51 25.75 3309.08 12.96 602.38 21578.2 | 22180.6
P. Steel 29.43 - 106.43 - - 2814.2 2814.2
z 872,66 11162.9 65447
Yo= 1279 in
Yi=  8.21 in
Ytslab . 16.71 in
I= 65447 in*
S"= 5116.3 jin®
S"= 79735 in®
Ultimate Strength Analysis:
d= 2588 in
p*= 0.00370
B1 - 0.7
fo*= 23155 ksi fle= 4 ksi
o M,= 2833.69 k-ft Impact=  0.278
Interior | Exterior
Mo =| 574.5 553.1 [k-ft At
MspL=| 90.8 90.8 |k-ft M, per Consys * Impact
My = 421 397 k-ft Interior | Exterior
Mpgp = 0 0 k-ft DF =] 0.6666 0.6286
RF(wlo Ped) =] 2.16 2.32 Mped = 0 k-ft
RF(w/ Ped)=| 2.88 3.10
RF in = 2.16 Distribution Factors are Per Truck

per AASHTO 3.23.2.3.2



._i ORNER&,— Subject: Fenton Creek Project: 1100110
. HIFRIN.INC. LFD Girder Rating Sheet No: of
ENGINEERS Authored by: KLH Checked by: Tt
Date: 3/31/2011 Date: _2- 3|1\
Prestressed Girder Ratings - Load Factor Method
MODOT Bridge Inspection Rating Manual - Section 4
Truck Type = H20
Interior Exterior
LIVE L + Ped LIVE L + Ped
06f'.= 420 4.20 4.20 4.20 ksi
04f'.=] 280 2.80 2.80 2.80 |ksi
frrestress =|  -0.60 -0.60 -0.60 -0.60 |ksi
foL = 2.05 2.05 1.98 1.98 ksi
fspL = 0.14 0.14 0.14 0.14 ksi
frea=| 0.00 0.00 0.00 0.00 |ksi
fuu=| 0.26 0.26 0.24 0.24 |ksi
RF=| 10.13 13.51 11.06 14.75 |ksi Full Loading
RF=| 7.78 10.38 8.41 11.22 |ksi Live + 0.5(pre + D)
RFn,= 7.78
Interior Exterior
LIVE L+P LIVE L+P
6(f')"=| 050 0.50 0.50 0.50 |ksi
foresress =]  -3.30 -3.30 -3.30 -3.30 |ksi
foL = 1.95 1.95 1.87 1.87 |ksi
fspL = 0.21 0.21 0.21 0.21 ksi
feea =] 0.00 0.00 0.00 0.00 |ksi
fua=| 0.79 0.79 0.75 0.75 |ksi
RF = 2.07 2.75 2.29 3.05 |ksi
RFmin=  2.07
RFp,= 2.07
Inventory= 41.3 Ton
Int. Ext.
RF=  3.60 3.87  Both are done with Pedestrian Loading
Operating=  72.0 Ton _
H20 Truck
Posted= 61.8 Ton Inventory = 413 Tons
Operating = 72.0 Tons
Posted = 61.9 Tons




B HORNER& Subject: Fenton Creek Project: 1100110

[l HIFRINL.INC. LFD Girder Rating Sheet No- of
ENGINEERS Authored by: KLH Checked by: _TFL
Date: 3/31/2011 Date: _2 -3\

Prestressed Girder Ratings - Load Factor Method

MODOQOT Bridge Inspection Rating Manual - Section 4
Truck Type = 382

Material Properties:

Concrete: Prestressing Steel:
f'c*= 7000 psi fs' = 270  ksi
f'ci*= 5500 psi Es'= 28000 ksi
f'c= 4000 psi
Ec*= 5072 Kksi Reinforcing Steel
Eci*= 4496 ksi f,= 60 ksi
Ec= 3834 |ksi Es= 29000 ksi
n= 5.52 n= 7.56

Girder Geometry and Strand Locations:

Girder Properties from Conspan: Prestressing Pattern:
A= 696  in?
Yo= 105 in Str. @ Str. @
1= 34529 ip* d (in) Center Ends

d= 21 in 1.75 14 14
biop = 48 in 3.75 14 14
be = 68 in 5.75 0 0
ts= 7.5 in 7.75 0 0
Asmigspan = 0.248  in%ft 9.75 0 0
Area of Slab Steel /Tt 11.75 0 0
Strands: 13.75 0 0
# of Strands = 30 15.75 2 2
Aslstrand N 0.217 in2 20 0 0
Yeenter = 3.62 in 22 0 0
Yenss = 3.62 in 24 0 0
26 0 0
Haunch Heights: 28 0 0
30 0 0
Mid Span = 1.00 in 32 0 0
End= 325 in 34 0 0
[ Total 30 30

Prestress Loss = 25.90%
Fi= 439
Ff= 975.897
ec= 6.88 in

~ x



B HORNER&

Subject: Fenton Creek Project: 1100110

n HlFRlNINC LFD Girder Rating Sheet No: of
ENGCGINEERS Authored by: KLH Checked by: “TPL
Date: 3/31/2011 Date: 2 2y 1y
Prestressed Girder Ratings - Load Factor Method
MODOT Bridge Inspection Rating Manual - Section 4
Truck Type = 382
Section Properties for Girder Only near Mid Span (For Dead Load):
#Strands | A | yqn) | AVm) | dqn) | L) | ag?n®) | 1(n?)
14 13.732 1.75 24.032 8.47 - 985.36 985.36
14 13.732 3.75 51.497 6.47 - 574.99 574.99
0 0.000 5.75 0.000 4.47 - 0.00 0.00
0 0.000 7.75 0.000 2.47 - 0.00 0.00
0 0.000 9.75 0.000 0.47 - 0.00 0.00
0 0.000 11.75 0.000 1.53 - 0.00 0.00
0 0.000 13.75 0.000 3.53 - 0.00 0.00
2 1.962 15.75 30.898 5.53 = 59.98 59.98
Girder 696 10.5 7308.0 0.28 34529 54.26 34583
P. Steel | 29.427 106.4 1620.3 1620
z 725.43 7414.4 36204
Yo= 1022 in
Y= 1078 in
= 36204 in’
Sp= 35422 in’
S;= 33586 In’
Section Properties for Girder and Slab near Mid Span:
n= 132
n= 572
#Strands | A | yqm) | AVIM) | ) | L) | ad?n®) | 1Gn?)
14 13.73 1.75 24.032 14.11 - 2734.329 | 2734.329
14 13.73 3.75 51.497 12.11 - 2014.154 | 2014.154
0 0.00 5.75 0.000 10.11 - 0 0
0 0.00 7.75 0.000 8.11 - 0 0
0 0.00 9.756 0.000 6.11 - 0 0
0 0.00 11.75 0.000 4.11 - 0 0
0 0.00 13.75 0.000 2.1 - 0 0
- 2 1.96 15.75 30.898 0.1 - 0.024069 | 0.024069
Girder 696.00 10.50 7308.00 5.36 34529.0 | 20001.5 | 54530.5
Haunch 36.28 21.50 780.12 5.64 3.02 1153.9 1156.9
Slab Steel 6.63 27.06 179.39 11.20 - 831.5 831.5
Slab 385.562 25.75 9927.24 9.89 1807.14 | 37703.0 | 39510.2
P. Steel 29.43 - 106.43 - - 4748.5 4748.5
z 1153.86 18301.2 100778
Ypo= 1586 in
Y= 514 in
Ytslab = 13.64 in
I= 100778 in*
Sy = 63539 jn°
S¢{= 19609.5 in®



B HORNER& Subject: Fenton Creek Project: 1100110

B B SHIFRIN.INC. LFD Girder Rating Sheet No: of
ENGINEERS Authored by: KLH Checked by: 194
Date: 3/31/2011 Date: 3 -3\ |\

Prestressed Girder Ratings - Load Factor Method

MODOQOT Bridge Inspection Rating Manual - Section 4
Truck Type = 382

Section Properties for Girder and Slab near Mid Span:(Creep Considered - 3n)

n= 1.32 concrete
n= 572  steel

# Strands | A (in%) yan) | AY@nY) | d(in) b (n*) | ad?n®y | 1 (in
14 13.73 1.75 24032 | 11.04 = 1674.305 | 1674.305
14 13.73 3.75 51.497 9.04 u 1122.706 | 1122.708
0 0.00 5.75 0.000 7.04 - 0 0
0 0.00 7.75 0.000 5.04 2 0 0
0 0.00 9.75 0.000 3.04 5 0 0
0 0.00 11.75 0.000 1.04 = 0 0
0 0.00 13.75 0.000 0.96 - 0 0
2 1.96 15.75 | 30.898 2.96 - 17.16669 | 17.16669
Girder | 696.00 | 10.50 | 7308.00 | 229 | 34529.0 | 36559 | 38184.9
Haunch | 12.09 2150 | 260.04 8.71 1.01 917.2 918.2
Siab Steel| 6.63 27.06 | 17939 | 14.27 = 13496 | 13496
Siab 12851 | 25.75 | 3309.08 | 12.96 | 602.38 | 21578.2 | 22180.6
P. Steel | 29.43 - 106.43 = 5 2814.2 | 2814.2
3 872.66 11162.9 65447

Yo= 1279 in

Y= 821 in

Yo = 16.71 in
= 65447 in’
S"= 51163 in®
S'= 79735 in®

Ultimate Strength Analysis:

d= 2588 in

p*= 0.00370
B = 0.7
fsu*= 231.55 ksi f'e= 4 ksi
o M,= 2833.69 k-ft Impact= 0.278

Interior | Exterior

MpL=| 574.5 553.1 |k-ft - 663 k-ft
MspL =] 90.8 90.8 |kt M, . per Consys * Impact
My = 442 417 k-ft Interior | Exterior
Mpep = 0 0 k-ft DF =] 0.6666 0.6286
RF(w/o Ped) =| 2.05 2.21 Mped = 0 k-ft
RF(w/ Ped) =] 2.74 2.95
RFnin=  2.05 Distribution Factors are Per Truck

per AASHTO 3.23.2.3.2



Subject: Fenton Creek

. HIFRIN.INC LFD Girder Rating
ENGINEERS Authored by: KLH
Date: 3/31/2011
Prestressed Girder Ratings - Load Factor Method
MODOT Bridge Inspection Rating Manual - Section 4
Interior Exterior
LIVE L + Ped LIVE L + Ped
06f'.= 4.20 4.20 4.20 4.20 ksi
04f',=| 280 2.80 2.80 2.80 |ksi
frrestross =] -0.60 -0.60 -0.60 -0.60 |ksi
foL= 2.05 2.05 1.98 1.98 ksi
fspL = 0.14 0.14 0.14 0.14 ksi
frea =] 0.00 0.00 0.00 0.00 |ksi
fua=| 0.27 0.27 0.26 0.26 |ksi
RF=| 964 12.86 10.53 14.04 |ksi
RF=| 7.41 9.88 8.01 10.68 |ksi
RFmn= 7.41
Interior Exterior
LIVE L+P LIVE L+P
6(f'9"“=| 0.50 0.50 0.50 050 |ksi
forestress =] -3.30 -3.30 -3.30 -3.30 |ksi
foL = 1.95 1.95 1.87 1.87 ksi
fsoL = 0.21 0.21 0.21 0.21 ksi
freg =] 0.00 0.00 0.00 0.00 |ksi
fua=| 0.83 0.83 0.79 0.79 |ksi
RF =| 1.97 2.62 2.18 2.90 |ksi
RFgn= 1.97
RFnn=  1.97
Inventory = 72.0 Ton
Int. Ext.
RF=  3.43 3.68  Both are done with Pedestrian Loading
Operating= 125.5 Ton
3S2 Truck
Posted= 108.0 Ton Inventory=  72.0 Tons
Operating= 125.5 Tons
Posted= 108.0 Tons

Truck Type =

Full Loading

Project: 1100110

Sheet No: of
Checked by: 7L
Date: _ 3 1.1\
382

Live + 0.5(pre + D)




ORNER& Subject: Fenton Creek

Project: 1100110

HIFRIN INC. LFD Girder Rating Sheet No: of
N GINEERS Authored by: KLH Checked by: _Trv
Date: 3/31/2011 Date: 3 31-W

Prestressed Girder Ratings - Load Factor Method

MODOT Bridge Inspection Rating Manual - Section 4
Truck Type = MOS5

Material Properties:

Concrete: Prestressing Steel:
f'c*= 7000 psi fs' = 270 ksi
f'ci*= 5500 psi Es = 28000 ksi
f'c= 4000 psi
Ec*= 5072 ksi Reinforcing Steel
Eci*= 4496  ksi fy= 60 ksi
Ec= 3834 ksi Es= 29000 ksi
n= 552 n= 7.56

Girder Geometry and Strand Locations:

Girder Properties from Conspan: Prestressing Pattern:
A= 696 in?
Yy = 105 in Str. @ Str. @
1= 34529 jn* d (in) Center Ends

d= 21 in 1.75 14 14
biop = 48 in 3.75 14 14
bet = 68 in 5.75 0 0
ts= 7.5 in 7.75 0 0
Asmidspan . 0.248 in2/ft 9.75 0 0
Area of Slab Steel / ft 11.75 0 0
Strands: 13.75 0 0
# of Strands = 30 15.75 2 2
As/strand = 0.217 in2 20 0 0
Yeenter = 3.62 in 22 0 0
Yends= 3.62 in 24 0 0
26 0 0
Haunch Heights: 28 0 0
30 0 0
Mid Span = 1.00 in 32 0 0
End= 325 in 34 0 0
Total 30 30

Prestress Loss = 25.90%
Fi= 439
Ff= 975.897
ec= 6.88 in

Fo




Subject: Fenton Creek

R SHIRRIN NG

Project: 1100110

LFD Girder Rating Sheet No: of
ENGINEERS Authored by: KLH Checked by: _TfL
Date: 3/31/2011 Date: 2311\
Prestressed Girder Ratings - Load Factor Method
MODOQT Bridge Inspection Rating Manual - Section 4
Truck Type = MO5
Section Properties for Girder Only near Mid Span (For Dead Load):
#Strands | A | yam) | AV | dn) | ) | ad?an’) | 1Gnf)
14 13.732 1.75 24.032 8.47 - 985.36 985.36
14 13.732 3.75 51.497 6.47 - 574.99 574.99
0 0.000 5.75 0.000 4.47 - 0.00 0.00
0 0.000 7.75 0.000 2.47 - 0.00 0.00
0 0.000 9.75 0.000 0.47 - 0.00 0.00
0 0.000 11.75 0.000 1.53 - 0.00 0.00
0 0.000 13.75 0.000 3.53 - 0.00 0.00
2 1.962 15.75 30.898 5.53 = 59.98 59.98
Girder 696 10.5 7308.0 0.28 34529 54.26 34583
P. Steel | 29.427 106.4 1620.3 1620
2 725.43 74144 36204
Yo= 1022 in
Y= 1078 in
= 36204 in*
S,= 35422 in’
S = 33586 in’
Section Properties for Girder and Slab near Mid Span:
n= 1.32
n= 5.72
# Strands | A (in) yan)y | AY@n) | din) o (i) | ad?n®y | 1 @inY
14 13.73 1.75 24.032 14.11 - 2734.329 | 2734.329
14 13.73 3.75 51.497 12.11 - 2014.154 | 2014.154
0 0.00 5.75 0.000 10.11 - 0 0
0 0.00 7.75 0.000 8.11 - 0 0
0 0.00 9.75 0.000 6.11 - 0 0
0 0.00 11.75 0.000 4.1 - 0 0
0 0.00 13.75 0.000 2.11 - 0 0
2 1.96 15.75 30.898 0.11 - 0.024069 | 0.024069
Girder 696.00 10.50 7308.00 5.36 34529.0 | 20001.5 | 54530.5
Haunch 36.28 21.50 780.12 5.64 3.02 11563.9 1156.9
Slab Steel 6.63 27.06 179.39 11.20 - 831.5 831.5
Slab 385.52 25.75 9927.24 9.89 1807.14 | 37703.0 | 39510.2
P. S_teel 29.43 - 106.43 - - 4748.5 4748.5
b2 1153.86 18301.2 100778
Yo= 15.86 in
Y, = 514 in
Ytslab = 13.64 in
= 100778 in*
Sy'= 63539 in’
S = 19609.5 in®



Subject: Fenton Creek

l.i C?RNER&

Project: 1100110

[ | RIN.INC. LFD Girder Rating Sheet No: of
ENGINEERS Authored by: KLH Checked by: 7P
Date: 3/31/2011 Date: __ 33\ W
Prestressed Girder Ratings - Load Factor Method
MODOT Bridge Inspection Rating Manual - Section 4
Truck Type= MO5

Section Properties for Girder and Slab near Mid Span:(Creep Considered - 3n)

n= 1.32  concrete
n= 572  steel
#Strands | AN | yn) | AYGM) | dn) | bnY) | ad®(n) | 1GnY)
14 13.73 1.75 24.032 11.04 - 1674.305 | 1674.305
14 13.73 3.75 51.497 9.04 - 1122.706 | 1122.706
0 0.00 5.75 0.000 7.04 - 0 0
0 0.00 7.75 0.000 5.04 0 0
0 0.00 9.75 0.000 3.04 - 0 0
0 0.00 11.75 0.000 1.04 - 0 0
0 0.00 13.75 0.000 0.96 - 0 0
2 1.96 156.75 30.898 2.96 - 17.16669 | 17.16669
Girder 696.00 10.50 7308.00 2.29 34529.0 3655.9 38184.9
Haunch 12.09 21.50 260.04 8.71 1.01 917.2 918.2
Slab Steel] 6.63 27.06 179.39 14,27 - 1349.6 1349.6
Slab 128.51 25.75 3309.08 12.96 602.38 21578.2 | 22180.6
P. S_teel 29.43 - 106.43 - - 2814.2 2814.2
P2 872.66 11162.9 65447
Yo= 1279 in
Yi=  8.21 in
Ytslab b 16.71 in
= 65447 in*
Sy'= 5116.3 jn°
S"= 79735 in®
Ultimate Strength Analysis:
d= 2588 in
p*= 0.00370
B1 = 0.7
fo* = 231.55 Kksi fle= 4 ksi
o M,= 2833.69 k-t Impact= 0.278
Interior | Exterior Trk Wt Ton
MpL=| 574.5 553.1 |k-ft My =
MspL =] 90.8 90.8 |kt M+ per Consys * Impact
My = 520 490 k-ft Interior | Exterior
Mepgp = 0 0 k-ft DF =] 0.6666 0.6286
RF(w/o Ped) = 1.75 1.88 Mped = 0 k-ft
RF(w/ Ped) =] 2.33 2.51
RF min = 1.75 Distribution Factors are Per Truck

per AASHTO 3.23.2.3.2



Subject: Fenton Creek

Project: 1100110

I.l ORNER & _
HIFRIN ]NC. LFD Girder Rating Sheet No: of
ENGCINEERS Authored by: KLH Checked by: _TPL
Date: 3/31/2011 Date: _2-31. 1
Prestressed Girder Ratings - Load Factor Method
MODOT Bridge Inspection Rating Manual - Section 4
Truck Type=  MO5
Interior Exterior
LIVE L + Ped LIVE L + Ped
06f';= 4.20 4.20 4.20 4.20 ksi
04f',=| 280 2.80 2.80 2.80 |ksi
forestress =]  -0.60 -0.60 -0.60 -0.60 |ksi
foL = 2.05 2.05 1.98 1.98 ksi
fspL = 0.14 0.14 0.14 0.14  |ksi
frea =] 0.00 0.00 0.00 0.00 |ksi
fua=| 0.32 0.32 0.30 0.30 |ksi
RF=| 8.20 10.94 8.96 11.94 |ksi Full Loading
RF=] 6.30 8.40 6.81 9.08 |ksi Live + 0.5(pre + D)
RF.,in= 6.30
Interior Exterior
LIVE L+P LIVE L+P
6('9"“=| 050 0.50 0.50 0.50 |ksi
forestress =|  -3.30 -3.30 -3.30 -3.30 |ksi
foL = 1.95 1.95 1.87 1.87 |ksi
fsoL =| 0.21 0.21 0.21 021  |ksi
frea =] 0.00 0.00 0.00 0.00 |ksi
fuw=| 0.98 0.98 0.93 0.93 |[ksi
RF=| 1.67 2.23 1.85 247 |ksi
RFn=  1.67
RFun= 1.67
Inventory=  61.3 Ton
Int. Ext.
RF= 291 3.13  Both are done with Pedestrian Loading
Operating= 106.8 Ton _
MOS5 Truck
Posted= 91.8 Ton Inventory = Tons
Operating = Tons
Posted = Tons




B® HORNER& Subject: Fenton Creek Project: 1100110

H B SHIFRINLINC. LFD Girder Rating Sheet No: of
ENGINEERS Authored by: KLH Checked by: 7P
Date: 4LL283% 3- 314t Date;: 3.3 1

Prestressed Girder Ratings - Load Factor Method - Summary
MODOT Bridge Inspection Rating Manual - Section 4

HS20 Truck:
Inventory Rating=  51.7 Tons > 36 Tons OKAY
Operating Rating=  90.1  Tons

Posting= 77.5 Tons > 40 Tons No Posting Req'd

H20 Truck:
Inventory Rating=  41.3  Tons > 20 Tons OKAY
Operating Rating=  72.0 Tons

Posting= 61.9 Tons > 23 Tons No Posting Req'd

3S2 Truck:

Inventory Rating=  72.0 Tons > 36.64 Tons OKAY
Operating Rating= 125.5 Tons

Posting= 108.0 Tons > 40 Tons No Posting Req'd

MO5 Truck: (Commercial Zones Only)
Inventory Rating=  61.3 Tons > 36.64 Tons OKAY
Operating Rating=  106.8 Tons

Posting = 91.8 Tons > 70 Tons No Posting Req'd
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- T GENERAL NOTES:
Estimated Quantities . el
[tem Substr. | Superstr. Total Design Specifications:
T a TE T = 530 — 640 2002 — AASHTO 17th Edition
0SS T XCOVOl on cu: Yorel - Load Factor Design
Class 1 Excavation in Rock _ cu. yard 10 - = 10 Seismic Performance Category B
Class 2 Excavation cu. yard 101 = 101 Acceleration Coefficient = 0.1
Class 2 Excavation in Rock cu. yard 19 | i = 19
Removal of Bridges lump sum - I = 1 Design Leading:
Bridge Approach Slab (Bridae) sg. yard| = 267 261 HS20 Modified
66" Precast Concrefe Pipe. Storm Sewer Adjustment lump sum - - | 1 35%/Sqg. Ft. Future Wearing Surface
Structural Steel Piles (12 in.) ___linear foof 120 - 120 Lofer?l Eor+h7Pressure — Ph = 55h+0.45q
Pile Point Reinforcement cooh o = 5 where: Ph = lateral earth pressure per foot of wall, psf
Class B Concrete (Substructure) af  252.1 | - 252.1 s ol BIE el Br ety g
= CICTN -} — SU. YOrdy : — - — q = surcharge load. psf
Slab on Prestressed Concrete Box Beam sq. yard - 308 | 308 Vertical Earth Pressure = 120 pcf
Prestressed Concrete Box Beam (21") linear footf - = | 3390 _ 390 Superstructure: Simply—supported, non-composite for dead |oad.
Reinforcing Steel (Bridges) pound| | 18,380 ) = _J;154§,£lif—‘13 18,140 Composite for live load.
Reinforcing Steel (Epoxy Coated) pound 1,410 | 1.410
Bridge Guardrail i linear foot = 117 1357 Reference:
Plain Neoprene Bearing Pad each = 14 14 All construction shall be in accordance with the current
Vertical Drain at End Bents T cachl = > i editions of the M!ssouri Standard Spgcificofioms for
— Highway Construction and Missouri Bridge Standord
Drawings.
Design Unit Stresses:
All concrete above the construction joint in The end bents is included Claoss B Concrete (Substructure) f'c = 3,000 psi
in the Estimated Quantities for Slab on Prestressed Concrete Box Beam. Lo /N 18,140 Class B-2 Concrefe (Superstructure, except
Al (nf ¥ in End Bent N PRNT SaBdinl the st intted Prestressed Box Beams) f'c = 4,000 psi
reinforcement in En en o. is included in e Estimate . . _ .
Quantities for Slab on Prestressed Concrete Box Beam. Reinforcing Steel (Crade 60) Ty = 60,000 psi
A AT = Sy s e e et - A s S ——— e s e ———— e e e = Steel Pile (ASTM AT09 Grade 36) fb = 9,000 psi Ty = 36.000 psi
Cost of channel shear connectors C4 x 5.4 (ASTM A709 Grade 36) in place will be considered Anchor Rods (ASTM F1554 Grade 36) fy = 36,000 psi A .
completely covered by the confract unit price for Structural Steel Piles (12 in.). | For precast prestressed panel sfresses, see Sheet No. 14. —Butt spiice (if

| The Estimated Quantities for Slab on Concrete Box Beam are based on skewed precast
| prestressed end panels.

Estimated Quantities for
Slab on Prestressed Concrete Box Beam

[tem Total
Class B-2 Concrete - cu. vyard 81.2 |
Reinforcing Steel pound f_fTSOO
Reinforcing Steel (Epoxy Coated) pound 9,650

The table of Estimated Quantities for Siab on Prestressed Concrete
Box Beam represents the quantities used by the State 'n preparing
the cost estimate for concrete slabs. The area of the concrete slab
will be measured to the nearest square yard with the horizontal
dimensions as shown on the plan of slab. Payment for prestressed
panels, conventional forms, all concrete and coated and uncoated
reinforcing steel will be considered completely covered by fthe
contract unit price for the slab. Variaotions may be encountered

in the estimated quantities but the variations cannot

be used for an adjustment in the confract unit price.

Method of forming the slabs shall be as shown on fthe plans and in
accordance with Sec 703. All hardware for forming the slab to be
left in place as a permanent part of the structure shall be coated
in accordance with ASTM A123 or ASTM B633 with a thickness

class SC 4 and a finish type I, 1l or [II.

Class B-2 Concrete quantity is based on minimum top flange
thickness and minimum joint material thickness.

The prestressed ponel quantities are not included in fthe table of
Estimated Quantities for Slab on Prestressed Concrete Box Beam.

Foundation Data

|
|
|

i—& Added

For prestressed box beam sfresses, see Sheet No. 13. lower section to

/ required). Top of
/ be cut square

Neoprene Pads: "_f\,.f_.-':" "
__Plain Neoprene Bearing Pads shall be in accordance with Sec 716. /
[_Bearings shiall’be BO duometeér nedprene POds:  _ pe /
Joint Filler: /N Added K
All joint filler shall be in accordance with Sec 1057 for . f S o~
preformed sponge rubber expansion and partition joint filler, -
except as noted.
___J\r__.__ £

[}
Reinforcing Steel: 8
Minimum clearance to reinforcing steel shall be 1%“. unless 25

otherwise shown.
STEEL PILE SPLICE

Protective Coat: L
l Profecf?vé‘@egf¢qg: Sysfem H in ccoordoqgg,w%+ﬁ‘5ec 1081.

e -

IHydrologic Dota Table: 5 Nl
I See original design-pidns for this brikdge, included as an
| informquom—sﬁéeT at the end of these ploné?‘+et\ﬁydroiogic

———— /\Deleted

AN S SR S PR S Nl S
Backfill:
The backfill at End Bent No. 1 shall be granular fo match

the assumed design loading.
:Miscelloneous:

“Sec” refers to the sections in the standard and supplementdlpse—_
I specifications unless specified otherwise. |
|

/N Added

~Existing Bridge

f/— € 0ld Hwy. 141

| TN

Begin Sta. 36+44.14—

Bent No. 1 2
Type = Foundation
Pile Type and Size = | HP12x53
Number - 6
Dri%en Approximate Length foot - 20
Pile Mod i fied
Pile Driving Verification Method - Gates
__Formula = ———
Design Bearing Kip = 129
Hammer Energy Required foot—-pound = 14.500

HYDROLOGIC DATA

Spread Foundation Material Rock =

Drainage Area

4,32 sq.

2 \\\_
! Proposed Bridge

¢ Fenton Creek
__\\\\/

mi les (Rolling)

Footing|Design Bearing kst 9.1 -

Design Discharge =

4,050 cu. ff./second (100 years)

Manufactured pile point reinforcement shall

Design H.W. Elevation =

420.55 feet (100 years)

0

all piles in this structure.

Estimated Backwater =

9.5 feet Xk

|
|
|
|
|
be used on |
|
|
|
|
|

and is

Designed: TPL
Detailed: CAB
Checked: KLH

GENERAL NOTES,

¥ Controlled by backwater from Meramec River

The Hydrologic Data Table
Drawing B-2 of the original
inciuded here far

ESTIMATED QUANTITIES,

is taken from

information only.

/

|

|

|

| >
| /

|

|

|

N
\ /\ Added

LOCATION SKETCH

design plans

AND PILE DATA
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e g
8§ !e——@ Bent 01:" 4;,8
o eran,,
Elev. 415.50 ol o - 5—#4-H105 @ 18" (F.F. | & 3{8\ e
—Elev. 416.00 I——D @ fop of wing ‘183 X Detai | c\ 1 e o ol ab ["'B T-#4-H106 @ 127 (N.F. ) — |_»C io t
/ Place parallel Y\ E{Larg |’"A \\]/ Elev. 415.88 —4=76—H1 \ i
: te top of wing g o — . f — -Elev. 415.35 %
= T AR RN [ T e — = J }' @ top of wing
P ] , e — = === b - — [ = = v A — — = i = oy =
: - Bl [Jco| [[CB] ILC;DL lcm] [[cm] JlcB] ] lev. 408.00
ulx _ LL — I s P e _ - Fr s : . e - | LL. L @ *OD of w'mg =
- . . [ . . v
o e L Elev. 412. 72A LzL = ,/J.-, f / ol Lo b 1- DATE PREPARED
Zl: Break Line s S ~h . .|z (E. 3/21/2011
7o) Al e = Bend top bars to R0UTE STATE
=t <12 Elev. 412. 82 Wl Elev. 413. *3' ‘ match beam slope |Elev 412 6"!‘ | 5
\- S N ) | st C o m—— T ~ MO
:{i_.’ - E }I; . = L | AE lev. 412.57 _/ - T DISTRICT SHEET NO.
? @|g ] =123 A £l5 Eleve 413.09 /\ | S E S 2 3
= ole i :‘;_, a5 P ol= S22 - ciny
= - ! | ! o =
= - 1%, @ | el i o e FENTON
1z | = — S ' ‘_«'—_.I ol E M O gg JUB NO.
5" =g : ;f‘ T bi— 1 xparsion Joint = < | Expansion Joint i Wa - {? = o3 -0 1100110
b ~|F i Jr ' {," Tio iy <|r N Elev. 397.00 FED.-AID PROJECT NO.
% . & §|#® | &14’—0%” — i | ¥s5|/80c (Assumed Top BRMdS85e0el
i hld ) & Ll K2 of Sound Rock) PROJECT NO.
/A oy | = N/A
; 'l BRIDGE NO.
= : [ . : 1420013
w0 w H w0 ©0 -
L | | . :
FL Elev. 400.46 L L_ ontraction L_ 5
A B Leiev. 396.50 Loy SxEEE C i
66" RCP Flared End S
z
458€ Rogdwoy JRlllensp DEVELOPED SECTION NEAR END BENT =1
Note: Footing shall be keyed 6” (min.) into sound rock. ! 6" Sle
< al§l,
Footing Elevation may differ from that shown. i 3L Zla 5
| 27 Cross slope = ] 2 olZ
See Sheet No. 5 for vertical wall reinforcement. Profile grade— ' 3_ - alg I
el
66" RCP shall be adjusted as specified for construction Top of slab—, ] 5 a2 [ & 5
of the bridge. All costs associated with the RCP adjustment | (e ) ol o
shall be considered completely covered by the contract e ———— — [T "
unif price for 66" Precast Concrete Pipe, Storm Sewer — //’ T T—= ) Q@
Adjustment. Crown of slap | JEIE
200" 20" ' : a\a B
| SIS
40" i M| <
le S
Parabolic crown I € Key & & Bent -
o
H H c
DETAIL "G TYPICAL SECTION 83
TCo
20°00" 00" THRU KEY odu 2
® ® - ) £ B5”
K g r “‘L T, g R TR
ey e T = sy}
e = % 007 v e " Stolalege
ar M w ‘\"‘/ %@o(m T/ - 686(\(‘ \ PAREEL]
w ¢ o -
‘ ; . ' 17 dig. ASTM F1554 — | LR
_HOOO\/Ou ¢ Roadway and \ \ Gr. 36 Anchor Rod (Typ.) = o Oh:;n.::o
¢ Structure—= = Ia 2,886
/ \ ; 9" - ¢ = SiEk=ligs
s " )" =5 e e
! N\ \WO N [erare i ¢ Key and \ 2|l Z: 55
\HD : K$y 6 ><3 ¢ Bent : " = - i =
— — \ = M
EXDOnstn ? I\ 2\~ \\ < Expansion ! S g
\— \ L] (& L= Joint ] % "’
| — -
Y = |
) -
?-_-\‘El A o '3 =h /,q,@é. &
{ \ {0\_«’ ! | |‘ I\ i =
v \ 3 \ \ “-Contraction o _
\ ® \ Joint ol
\ o <T )
&)
21 g
\—Plom Neoprene Beormg o ?_— ~
Pad 2'-0"x6"x 1" (Typ. 41 q7_gin o T 0
8 ” @ W] Z
] ‘ — &> >_>l_|_J L
’ g " ’ " ‘ ; ' “ " ; —— - . \ = o m b
53’ 3% 7' =94 7 -9% 7"-93 7'-93 7'-92 1"=93 3"-1"| Girder Spacing \ = ;EC)U O
e e St — e —— S = = —— N A )
i ok R i - w 4 4 Pl , w vl 4 o b | ,- g |y ‘ 4 —/2\Delefed T =
5'-9 L_—1Q]4—11§_L_—10]4—11§ |2 —7| 5"-3% |2 —9J_4—11§£—193L4—H-g L_—m 563 i Oo% o
. Lo 6’ 1+t - HD’_ U‘ﬁ
261§ _ B 26" 7% - 7 I.D_;Z S
wJ )
3142%// E SmLI_ S
s —_
=S <
~ —
PLAN OF BEAM SHOWING DIMENSIONS & =
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20°00° 00"

fe—Symm. abt. € Bent
| (except as shown)

6-#6-V2

1& ‘;“ . : ‘fg
g, TONAL

L
Y. 28200

DATE PHEPARED

o l (at abt. 97)
- (Typ. ) 3/21/2011
N ¢~ ROUTE STATE
1 s MO
. [ 2 2-#6-H3 o DISTRICT | SHEET NO.
b\ = O — = 4
4-#5-U4 & 4-#6-U6 % goodwoy and . | L% T TITY
tructure ———= i+ &
, \ \@ equal spaces (Typ.} . i o N tk? F(::UE-L_EN
—m i b
xpansion N e . ) : i L
oin FED.-AID PROJECT NO.
AV T el \ . BRM- 4355505
= PROJECT NG.
L N/A
BRIOCE NO.
1420013
2]
C
6
2
o
>
Zlo
5|2
=
=
o|E
—| 0
x|o
Olm
> (%]
w| O
[=) N0)
\ §
9, 5
[a 4
<
il BN
Ak
. 3|
ED fla}
€
8
ot
3 -34F 7' -94! 7'-9% 74=g %" Ll % 3 (i 7' =98 3'-1 U U)iﬁg N
i HeEs
L STE ol eat
[ T e
PART PLAN Wi 5o
) (Wing walls not shown) Sasgg
> AN L
#6-U8 Y
i / A O nEes
h _Transverse Slab__ =z Ui L3386
o T.0.5 15" I??nfc;rcemenf o -
.0.S. : > yp- start
Elev. 415.88 = [(Typ.o 6 — #5615 (E) 2/l ngﬁ’_’gﬁ‘
@ ¢ Roadway - _#B-H1(E) e e —Longitudinal < Mlw:e
; 3 (T ) Slab &L
Cut or bend U8 bars to fit. I \ (Typ.) #6US (D) 1= yp Relnforcement R = R
/N2 -84 s = A —_—r- (Typ. ) o (2 I
g . - @ [ ) .‘ﬁ [] ES % = "
S o & T s e o) — 4 — o
o <& #5-UA(E) : ~ -
S = Al (o} #5-HIO0(E) , =
Box Beam o :’/% F a>_#47H5 R #6_v2 _____,I L L L
o) #5-H3 o ';t _. - ====49 . -
PART PLAN - R [} —
= a —
® ] Sy Const. Jt. /| w5l e 5 :
(Typ.} onst. . o O
7 g e e #5-U6 o " i (Typ.) i =
te) ~
# s 2 | / Of~—a =
,Jj Top of beam = . P DETAIL ”A i/ — Luw Zw
— N | : === e
— v o|z35 &b
J zlz—© o
| —— h\_____/_‘__/ I ILIJZ Z N
o5 e
5 _y3 62 PART PART o8 Lh
= — o
SECTION A-A SECTION B-B 9 055 .
ZzlOm v
PART ELEVATION Notes: ol I -
Place U4, U5. U6, U7, H20 and V1 bars paraliel to centerline of roadway. fi () <«
o -
END REINFORCEMENT DETAIL a =
Designed: TPL E
Detai led: CAB/KLH/MAB DETAILS OF END BENT NO. 1 DIAPHRAGM 5
Checked: PL =z
195504 £nd Bent 1 H1dgn W4 A 372872001




g @ ¢ g g

See Sheet No.
Footing Reinforcemen

™ 63-#4-U7

(1) 26—Pr . —#5-v1

Designed: TPL
Detailed: CAB/KLH/MAB
Checked: TPL

2
- " A L " = " 4
1';fL/I’/ \ 1':ﬁ//”’ v T_;;,/’ . 1’”A “’i/l 1"6///’i;;
\r:‘_/ \,-.-’// : o /\(‘/’ \,_/ N B \s % e \ )
; L ¢ ®° T ¢ %0 T ¢ ®° . of £19: ).
¢ \ -2 \ 7 0 oise (TSR ——
\ 20° 00 00" ; \ 11-%#6-F104 @ 10 g4 @ 10" S ——
- ; ' v p ; _f104 & o
\ \¢ Structure ' ' \. N \ cts. (top of f+gl) vﬁ-fb_if-*‘ o' ots: \
: &QRmMWy——A ! \ s ~ =
\\ | \ | \‘ \‘ 33-#6-v103
\ N 106-#6-V102 @ 6" c+s§‘ \ \ | @5 grs. \
\ \ \ \ \ \
! ; L : ; .
T \ Y| £ \ i
—— Fill Face of 7, —2-#5-V1
¥ LI ¢ Bent — /
End Bent
/O \ \ | \ = \ .
a al WP —— 3 Y PR Y L LA a PY A s - P - fa s .\'\ x ‘-._“
VW W \ W L i W SO B W ey
\ i ] \ N \ AY \ D A \ \J
; 7 ' 7 ! w T ) — #4-H Bars
\ \ / \ \ \ \ \
M—— 4 —H 4
far 124106
@ 18" cts. —i—
154" 8 Spa.| 3'-92"| 8 Spa.|3'-95"| 8 Spa.|3'-9%"| 8 Spa.| 3'~93"| 8 Spa.|3"-93"| 8 Spa.| 3'-9%"| 8 Spa. 134"
' @6"  ee” @6 @6 @6" @s” @6” |[[li9-#7-r105 @ 6"
o (1) =6
o [l 4108 x| et | x| 4008 | % | a-ed | x| a-9d | x| 479§ | % | 4108 | ots. tbott. of Fta.)
_ 7 _é_ll
36-#4-V101 @ 18" cts.
64-#—-F101 @ abt. 10" cts. (top of ftg.)

106-#7-F102 @ 6" cts. (bott. of ftg.)
PLAN OF BEAM SHOWING REINFORCEMENT

Note A: 15-#4-F103 @ 12" (See Section A-A for bar placement)
% 3 Spa. @ 12"

End of Girderl

e e e e ) §
¢ 2" b
hole s, || ©l=

| ?3{ &
| —
¢ Bearing and ! -

¢ 1"® x 18" *l

anchar rod — 4

e

ANCHOR ROD DETAIL

Notes:

Hole (2" @) to be grouted with expansive
type mortar meeting the requirements of
Section 1066 of Standard Specifications.

‘ZXEnd of Box Beam

Notes:
Place U4, U5, U6, U7, H10 and V1 bars parallet to
center|line of roadway.

Field cut or bend F-bars as required to fit.

The cost of the anchor rods. complete—in—-place,

shall be considered completely covered by the
contract unit price of other items.

DETAILS OF END BENT NO. 1
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30" 4 bW mwwlluf .M
N == 200 : L
ﬁn"t N "-.OQ%
AL T |
] [ —— - -
e S | L} "
T #5-y1 : ‘ bl 2
e Finished / ;J 2 P _+‘-{H
2" . bl o2 Ground Line—/ e J s
cl. G
| . . -
DATE PREPARED
#| _—-vi01 Pl —#a-v105 or 3/21/72011
9 3 o o b ’ :"_ #4-V106 ROUTE STATE
\—Bof‘rer 1 per 12" H r a Vertical — Ne=patter 1 per 12* s ) MO
W (Front Face) ) L b _—Front Face + \ (Front Face) ; W . ;: GISTRICT SHEET NO.
=
© L 5 o p| ~—Front Face @ ciry
@ - — | . b 0
#E—V102 (1) = . © 2| #6-v103 or 3 . L FENTON
o ~ 2| #evi0a ) — 2 Liler
o 3 " o | » o - 1 1001 1 O
! = § ! FED.-AID PROJECT NO.
/\Deleted by % J T /\Deleted & — ¥ BRM- 49646061
#7-F102 (L)_““"-\,_ " A [ ?‘;— SUSES #1-F105 (L)‘_‘--.___ L PROJECT NU.
) 2 E N/A
Finished | . - - S — . r . BRIDGE NO.
| Ground) ine | el : _ A-Finisned | i : 1420013
/112:i1 R:V slope) | SR | i - /| Groundline | L i
: 9-#4-F103 @12 @ §o . — 10-#4-F106 or F107 @ 12" &
3 - . -
2"x4" Const. Jf. Key ——_ 2“x4" Const. Jt. Key —|
S r Sy " — 5
gop COij K . Lo w ¥ ¥ w w w w | T 23 = 3 l L I id "i' ¥ ¥ w L :
oun ock —y - 30" =Top of o I e P
——#6-F101 [ L ! 55 : \‘\ =i
A - Sound Rock r \1 s s & - #6-F104 « 5
| § b B4
513
8" -11" —#4-F103 @ 12" g’ -g" ™ -F106 o 3
- N - ’ F107 @ 127 2
SECTION A-A SECTION A-A SECTION C-C SECTION C-C <
DIMENSTIONS REINFORCEMENT DIMENSIONS REINFORCEMENT =
AT BRIDGE AT BRIDGE AT WING WALL AT WING WALL el
(o]
=]
Section B-B similar Section B-B similar Section D-D similar Section D-D similar =
E
8
Note: Finished grogndline iQ frjon*r of vyc!l shal | §§
be the same elevation as existing conditions. um;%gm.‘f
ob Z s F5EE
g2i8;
et
Waggyt
e
TBEyd
( ) = . TEed
W Gmc P
,—Back of Wal | ,—Back of Wal | z J=.s88
Fill back of %" joint W Paint joint with / S) gEcE5
with joint sealer : —4" Plastic bituminous material — / ~—4" Plastic Note: Backfill shall be a granular material. v . Zi 953
\ [/ / = Egled
Waterstop | \ ’/ P Waterstop |_|§J - wede
vjy__ __éi,bPreformeclj — q_ / = 5 mE
— iber exp. join e > z
I material f t %
1
«vn! o)
\ :);K “——Horizontal E
. %u Chamfer / r('%u/gf())rcmenf .
\ . x _
Front face— %,, Chamfer 2(‘
Ll crye. 3 - S
<
. *—Diﬁ =
EXPANSION JOINT CONTRACTION JOINT = S Wi z 0
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3 3t A=
(Typ.) Typd) (Typ- 18"+
1-#6-V115 Bars 1‘#6 -H114 Bars T
(each face)— r (each +oce)—7 yp
g TR
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Bhrs (edch facd

PART ELEVATION OF EXTERIOR WALL
SHOWING BLOCK-OUT FOR 66" RCP

Designed: TPL
Detailed: CAB/MAB
Checked: TPL

15-#4-F111

NOTE :

Cut plon reinforcing bars
to clear pipe block-out.

Joint

face)

23-#6-F104 @ 10" cts. (top of ftg.)
/—ZXD{
!
ol
EE:
o a
Pl =
4+ 4
(SIS}
© O i /f
M
[0]
O L
» 0

1 1-#6-H115
Bars (each

3-#B-F108 @ 10" cts.

(top of ftq.)

42-#7-F105 @ 6" cts.

(bott.

of ftg.)

—Keyed Const.

+

I\ 1 #6-H115 Bars ©
: (each face)

+

ao

—=1-#6-V115 Bars
(each face)

1
2-#6-V115 Bar —=

—Detail A

o

DETAIL

NQOTE :
Place %"

14 H
A

(Keyed Joint)

joint filler around reinforced
concrete pipe at block—out.

The block-out may be eliminated at

contractors election.
reinforcement shail

eliminated.

/
- 4

iIi |
: *“Gif'
gl I 1——F.eyed Const.

™ % Joint

Ry
T #6-H115
{typ.)

SECTION A-A

(Plan bars

not shown}

FOOTING PLAN OF NORTH WING

SHOWING REINFORCEMENT

Field cut or bent F-bars as required to fift.

f“’/L—S—#e—F109 bars
(tap of ftg.)

-1-#6-F110 (top of Ftg.)

DETAILS OF

[f block—out is

be as

shown except plan reinforcement may be
bent to clear pipe.

END BENT NO.

1

6-#6-V109 @ 12" cts.

Elev. 416.00 — =
\ (Ea. Face)
- — ‘. pr—

w2

g © L?

\' N C

w0 i 8

1-#6-H113 T|w

|l (Ea. Facefi— ¥

Pl

8 ‘_// \f’i}: 10—)

| 7’_,_>‘?_ ©
Approx. X . \\?
location L 5 —%__ ig
of exish e

(Near Face)
(Far Face)

#4-H110 @ 12"
#-H111 @ 18"

PART ELEVATION SHOWING END BENT

NO. 1 NORTH WING TIP

(See other sheets for reinforcement
in rest of wing wall.)

Substructure Quantity Table for Bent No. 1

[tem Quantity
Class 1 Excavation cu. vard 595
Class 1 Excavation in Rock cu. yord 10
Class 2 Excavation cu. vyard 101
Class 2 Excavation in Rock cu. vyard 19
Class B Concrete (Substructure) B cu. yardf 231.7
Reinforcing Steel (Bridges) Ibs.| 18,380
Reinforcing Steel (Epoxy Coated) Ibs. 1,410
18,140

Note:

These quantites are

included in the estimated

quantities table on Sheet No. 2.
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S,
e OF Myg 7,

06 %

" THomss P.

S O
3’.21-20(\

DATE PREPARED

0 Vertical drai
I_,_B 3 I—»-A ertical drain core d betail "B" 3/21/2011

N ROUTE STATE

— 3/ Ground ——l&’\ MO

e i B - . > / Hine e DISTRICT SHEET NO-

Y ARt S ST > Vertical { 8

drain ITY

[
core ]l FENTON

J0B NO.

1100110

3

Ground

/» Ground {ine

& KDefoil ‘e

YN T

N

FED. -AID PROJECT NO.
BRM-4389(606)

PROJECT NO.

i 2ot N N ; _
e L L. < N/ A
B A . . Perforated BRIDGE NO.
Cut coupler flush Coupler Perforated drain pipe

[ U —

drain pipe
with ground line Coupler pip 1420013
Unperforated SECTION A=A
ELEVATION B-B drain pipe
ELEVATION AT END BENT
=z
=
b
a
o
Q
)
w
«Q
Unperforated drain pipe
/’/ D Rodent Screen 4\ o
—Ground line / w
/ _ <
/ = Geotextile fabric
’ Cut coupler to slope Fabric flap- : §
of ground Iine. ¢
\ N 2%
Perforqfred DETAIL C L). Nite
drain pipe Vertical drain core-— E’gE%g
N o Z|os f it
a P o288
P Do L, ow®sz.”
\x Elbow . . u_]Z m§§§§§
Cut coupler flush with Perforated drain pipe E 4§_9£3
finished ground line. Unperforated /\ —Laae
i dragin pipe .y 4 Ll-_ m?”fsté
90° (Min.) “— = TEe8
e _\ P %) O l wmt e
ELEVATION OF WING L £ 1bow - lan
I Unper forated Fabric flap— 9 N Ug§§t5
drain pipe < erx
e g VAR
dg2°d
DETAIL “B” o s e
= S
PART PLAN = 85
@) 7
= "
OPTIONAL BENT DRAIN (=) S
Note: E)'
. . . : . Drain pipe may be either 6" diameter corrugated
(X) Onily if rock is encountered at outside of wing. metal lic-coated stee| pipe underdrain, 4” diameter o
corrugated polyviny! chloride (PVC) drain pipe, or -
4" diameter corrugated polyethylene (PE) drain pipe. lj
Place drain pipe at fill face of end bent and siope S S
To lowest grade of ground line. also missing the (%1 —
lower beam of end bent by 1 1/2”. (See elevation o ¥ < i
at end bent.) e ‘—S:JL’J o
L o
Perforated pipe shaiil be placed at fill face side — >_>0:
at the bottom of end bent and plain pipe shall be %’ <[C>Q =z
used where the vertical drain ends to the exit at = «
ground line. I IL,_JZ =
o OOD 0
Vertical drain at End Bent 1 shall daylignt to the North. < ‘:E‘Q;._ N
—
A =z <t
Vertical drain core shall extend +o bottom of walls O ﬂfL,_] 8
at End Bent 1. = SCDLL -
=
Verticatl drain core shall extend fo the ends of wing walls @ 5
at both end bents. except may be omitted for the short % =

section of North wing at End Bent No. 1.
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= s iV 2 \e—" A0 -1"@ ASTM F1554
N . 9eC v o peC \ | ¥ @ aed 3 o aed \ Gr. 36 Anchor Rods Typ. ~ DISTRICT SHEET ND-
O e N w \ ' ¢ Key & © Bent S
Y — L_B Y h\ cLTY
Eg”‘c’é s ¢ Roadway and \ i ) £ i FENTON
’ " ’ + ' [ - G - s " ’ "
4 -7 .2 =0 \H) \ € Structure—— | | § O Y 2\% ' \ 220 S TYPICAL SECTION 306 O,
— Yy 2 - ] VA |
& | T [\ \ - : - VAl W ] THRU KEY 1100110
- ki 0 P : = 7 \ : FED.-A1D PROJECT NO.
= N = © 5 - = BRM~-4989(606 )
—l | S = Aé\{f_[‘;& — _N‘l——] PROJECT NO.
Vi ao i
A iy = 4 = \ BRIDGE NO.
Fill area under 2 |/ T\ [\ —¢ Pile and 1420013
girder with Jt. P d . - ¢ Bearing
filler (Typ.)— | I
Plain Neoprene ; | ¢ Pile
Beormg Pad 50 = el . .
5902 1y 213"l o6 | [1214] Pite spacing
2’ —1% J_ B 93| |7/ —ag JL b7 -g3¢ | |77 -9~ |7 93" | 2’ 14" Girder Spacing k—— /N Box Beam z
’ & ’ ' 51 ™ _— -",r m v " s 5 o " ‘ y B - W . | & 7 N {\E nd of Box Beam E
4’ -84 |2 —mi 4 _]? —I(li 4°-113 I; -7 | 5'-31 |2—-9J_ 4" -11% J_,e_—m | 4112 ]e 10 | 4" -64 / 5l
" 1 " o g
25' 63 B 25' 63 ; ~End Gf_Girder | 3|5
51’71 R / = LéJ i
- —— - / .
s s e e B a b
¢- 21/ ’i\ .;
hole — | — 2
PLAN OF BEAM SHOWING DIMENSIONS S 1 § <
NSE S
a Wi~
4 & =|8
¢ Bearing and i - <
€ 1" x 18"
anchor rod —————= 4" £
ol 8
é
of
20°00'00" | ANCHOR ROD DETAIL jlLse o
= !(—Symm. abt. & Bent Notes: °6LZ) Mgéggé
5 (except as shown) Hole (2”7 @) to be grouted with expansive S8 -
o |+ ¢ type mortar meeting the requirements of .Luigg;’:
Ny ¢ Structure ; Section 1066 of Standard Specifications. s3Y 2%
| @ il i & ¢ Roadway ——=, IS N Zesy 8
= ] ace 9 \ v Tla The cost of the anchor rod, complete in-place. -'$.E§§
i End Bent | ' 0 2-%6-H23 shal |l be considered completely covered by the Z;'$g1,<,,
< 8 - F = ¢ Bent contract unit price of other items. — v,*@tg
= \ | < /r w O gns 1S
= X — = A 1 : y o m—" x o \ = Z.836
- AR | N\ | (el
e = it ) ST . (e, s s 2 S——— I W L A W, O, O, TR ., TR . . L S ._._._V__ ;i — 5 =
\ e v \ . : B rzgg
\ Ay L ALY Wb L Y \ . WA \ \ = [ | Lis?
\ — a0
] i
| 20-#5-U21 4'-7%" || 3 Spa. 4'-9" 3 Spa. 6'—93" 2l a4"-93" 2" 6'-93" 3 Spa. 4'-g¢" || 3 spa. q4'-74" . pt
i @ 12" @127 @ 12" @ 12" ] 5+ S
e — 9‘--& é
O 51-#-Uz2 6"__'5_‘ O 3'-84" |5 Spa. 5'-34" _8 Spa. |]3'-9 i 8 Spa. ZLEgl= 8 spa. | 5’33 __)_g_sD_o:._cq’—sg” _%_2'40‘1 6" il
@6" @6” @6" | ‘ @6" @6" uj
M 12-#4-U23 15 8’ -8¢" s 27' 23" ek 8 -84" 15" T
— 2 —_— = = S—c L e = ~
| | 4—Pr.-#5-v21 il 20' 13" _hzi__ 8'-97 jz[ 20'-13" 2 — .
S - <
51— 4" olced &
- — LuLIJ o™
> 4
o|l<ox Shio
Y PLAN OF BEAM SHOWING REINFORCEMENT zl=“ o z
* 3 spaces @ 6 wlTw -
¥k 2 spaces @ 6" HlooZ T
<C o—cQE DLlJ
Notes: n|lT—= ny
Place U21, U22, U23., U24, U25, U26., U27, H30 and o D:Ll_l —&H
V21 bars parallel to centerline of roadway. z Smu_ =
____________________ =
B3 or bend W1_sad Wi hacsda dit.| =1 S} W
o4 =)
\_ a
/\Cut or bend U21 and V21 bars to fit. .
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Beraes: oo DETAILS OF END BENT NO. 2 s
ecked:

tdgn 10: 2439 AM 4 un




rA rB r—C r*D

ing

~log
w0 £
o2 3
Elev. 414.85 . oo .
@ fop of wing ——é_lfozn+ el ~ /\Elev. 412.81— Detail "G k¢ Bent ——éilfg;n+
I er  9lo=2a @00 = e e — =
E’Ei% lElev 412. 71 \\/ Top of Slab @ End of Slab ,~—4-#7-H21(E)
see-  _  TeEEEs=s / Elev. 415.39 / /~Elev. 415.00
Elev. 412.83 —— - = @ top of wing
@ top of wmg~\ | R e PR o iy . ik '. L 2 R jre N TS T
| | = mr—r"; e i [ — ' ey ’ = i : Xy —Elev. 413.00
s » ' /
" : (,____D CD (____D E_____D f @ top of w
1L S : T .
o LI |V
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" Al [ AN R
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' RN 4-#4-U27/2\ ~ N—Elev. 412.25 /N
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SECTION NEAR END BENT
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) (except as shown)
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Crown of slab -

= ¢ Roadway
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40"
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SIDE
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" T "
10" \\ 430 ; | B ik 2-#-H23 W 623"
\ y¥|ox= ~la
2" #6-y pars \\ 4-95-U24 & 4-#6-U6 ¢ Roadway and | | i1 1 T|0 #-V bars o*
¢ structure —=\ |+ E L= — i
(Ea. Face) \\ spaced with U21 & V21 (Typ.) . i ©g , % (Ea. Face) F
] e J\ D
- " 1 2 \‘ LY -
~f [ T ; ~ | ] o)
......... — )
E #-H Bars
4 #-H Bars
\
v
\
\
\
\ R P S S )
A/_\'\ |
. |
\q'/',.. :
7\ I
‘ |
\ | i
1 ] =
\ | qu
v | I
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I
I
|
- i FRONT
2714 7-g§" 7'-93" 7' -9§" T -9 3" . 7'-9§" J.T-ed | 215 | ELEVATION
51'-1 4" o d [ DETAILS OF PILE ANCHORS
I
PART PLAN '
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1-¥6-H29 1 —#6-H29
(ea. face)— 1—#5-H28(F) 2°-9} tea. face)-— 1 2'=6"
(ea. face) LS 2 #6 128(51 e —
\ — ea. face)— -
Elev. 412.83—) ‘ ///’ Elev. 414.85 Elev. 413.00— \{: BB Eib.100
q 1 ! — ' A |
% - 1| ————1--v24 p o || ———1-#-V26
B T \ X =—11 |~ (ea. face) & i —17 | (ea. face)
NG ~9"—y | = ™ L SRV 5103 — | = o =g g
A A w _~ |0t A 47@ o . || _——0tl. "A
|&j - T Iﬁm ] —
I i I 1T | 6D I la
Kol & 08|?|c.: & I . ol 59 (o | . | 5
T oels =1 Const. Jt. 1] 270" o s I || 20-0r A 5
H o, | = | o~ | je— b —_— |
L= olmy (Typ.) I |=om (Typ. )| - f
ol @E/ : (minay |7 N @f?’ { tmin, y| ™ s
L. | i I § i,
& f; \\\\__h___ e s 2 ﬁ; \\\\ = ; Mo é%
mls [ oo 5-#5-v23 12712 Elev. 409.20] G 2 5-#6-v25 127127 -—ijg 409. 20! -
: . Clre. @ 12" cts. ' N—Ejev. 409.10/, ‘13 ClIra @ 12" cts. N
A3 -83 (ea. face) N AN &3 10 (ea. face) E l6Va 409'10A DETAIL “A”
7/74{' 6 —7"
e — _— - el
ELEVATION E-E ELEVATION F-F
_Tronsverse Siab #%7U27Uﬁﬁké
157 Reunforcemenf Kﬁ L2
~— 2 (Typ E]D'S'415 — F,AJ4,_ |
- (Typ. ! #6-U25(E) ev. . #4-U7 (1) |
& #Ziﬂiliﬁ) : |a g Longitudinal @ ¢ Roadway (RL=Cth . R
(Typ. il e (Typ. 5|?D 3 j\ — #6-U25(E) \ #-U25(F )
— #6 U25(E) - Re|nforcemem+ —2' =93/ '\ [ \ /
= | (Typ.) 2" ¢l
= . f8a_® @ 1\ o . & @ \ = L] @ B
(a5 e 6 @ 0 = & & @ o_. o
= |ie2 #5-U24(E) s #5024 1(E) - 6]~ (Eypi
°) . #5H30CE) - o (s} @ N
[ __.?ﬁ P = e hﬂh‘b | O 1
e (Typ, )= o[ {——=— #4125 ~ | © N
- F’ T— #6-U26 #6-U26 —— - G-V 2 P —— #o-V22— =™ ——#5-V bars
#o-H23———I®) — ol c
o 0 o off A " . ¥ /T 6-H24 o o ¥
—Detail "A" c . #7-H22 5|
=~ - (Typ.) onst. . - & I . .
#6-H23 N //,(f . o (Typ. ) / (Typ. ) FEE Const. Jt
(Typ.) — i [-——.qr——#S—v21 6 3,”__; K 23 1cu side § ]
o) o) Fill Face of /” F‘ T e ZCX " - o?ciin R
End Bent (Typ.)—" ! | S g .
{ ° oo . low =k A
< ) ' LI i i e i | " 1.\\,
L ) (e
e l= N e e ey | j ¢ Pile (Typ.) —Elev. 409.10 | \j
old #5-U21 IElev. 409.20 (Typ. >11// b yeen “#6-H bars
= [ SEEEETEEEEEEE * S / "
“ 4 /1Y, Added
= L Elev. 409.10 (Typ.) 21 | 15" | SECTION C-C VAN 12"
SECTION A-A 2\ 3ot TPIRD Wine
(Typ.)
SECTION D-D
¥ Placed with grade
SECTION B-B

Designed: TPL
Detailed: CAB
Checked: KLH

DETAILS OF

END BENT NO.

2

Substructure Quantity Table for Bent No. 2
[tem Quantity
Class 1 Excavation cu. yard 45
Structural Steel Piles (12 in.) o | inear foot 120
Pile Point Reinforcement each 6
Claoss B Concrete (Substructure) Cu. YGFd_ 20.4
Note: These quantites are included in the estimated

quantities table on Sheet No. 2.
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LT
\\\l\?.o MI‘S\‘S‘O,//
R 48"
g Lifting loop — 4 60° min. angle S1{E)— B(E)
of 1ift A1CE) /
2-#4 Uj(E) bars-— BN ACEY—  Bq(E) N By (E)
—B(E) “lo / /
— ! ) ! . 9] [T | 1 I
t ] Sl f ——— "] T ] i =
S(E) and] . - - - + - - w0 DATE PREPARED
SytE) { uter { 3/21/2011
: - - ROUTE STATE
} : B 2 N ’ MO
<~ & =N| = g (B DISTRICT SHEET NO.
. v ! 12
14 / ; CITv
A A : r 1 2o s ) L2y FENTON
3 ’ TV . | cl. JOB WO-
' : LD A% i 1100110
7 P FED. -AID PROJECT NO.
2 14 BRM-4989 (606 )
U E(EE)fmd ) - —SeE) PROJECT NO-
2 g o _gn 8" N/A
BRIDGE NO.
SECTION A-A VIEW C-C 1420013
SECTICON B-B
39 pairs #4 S3(F) bars spa. w/ S1(E) and S»(E) bars | Symm. abt. & (Showing dimensions)
5-#4 S1(E) bars., top 34-#4 Sp(E) bars ot 9" cfs.., fop ' -
5-#4 S(E) bars. bottom 34-#4 S(£) bars at 9”7 c¢fs., bofttom | g
17-%4 A1(E) bars at 18" cts., o =
botfom of top siab ! =
7" 3 spaces at 6" 9" 45" 9” 8-#4 A(E) bars at 3’0" cts.. top .| Q
= 18”7 - B(E) a
; al Sels
— —lo w
oo | . :
¢ :ll A °
i I i
8 l 0 |
+ i strands e
L D 3
L = ! é
r _ L o &
o 3% | 23 .2k
¢ 5 ' gk J[wise, .
8 | g8 | y o8 Zlnza £357
~ — = ! N —Tmo g8
L 13! o 29 | ¥ strands [ TTE -
w LIS Ry R P |2 LES R
= cl < ” Wl . a ' strands BAR LIST Zu_]giag‘é
Y oooe” | i . ONE BEAM ONLY ""‘E 8525t
& 9 a5 ) : e L . BT
i fal -5 | :1 w ;‘6 % < % / (‘For Information Only) I-I-Z”’@&*a
o B= ; B . o . . Bar | No. | Size | Lengthi Shape - O:E"‘" — P08
_al f 5 8 9 spa. @2" cts. 8 5 AE) 76 #4 3757 4 I Uﬁjosé
A i A | 2 . AEN 34 w307~ Ol ) Zeiies
s i A \ CASUN S L BLE) | 5 | #5 55/ 57 2|l Z: 3553
| ” | SECTION B-B BYE) 4 W 5557 T — ™
a—0° . (Showing reinforcement and strand locations) S(E) r8 #4 5T L — 85
| Sq(E) 10 #4 5'-11" © i
\ So(E), 68 #4 6 2" ™M = B
| * Debond sfrand for 16 feet from end of beam. S3(E)| 156 | #4 T e 3
I"C Prestressing strands shall be cut flush UCE)S 12 5 40" O _
with The box beam unit ends. i —— (@)
—Uq () I_>B Uq () 4 1 #4 6’ -0 L
55'-8" End to end beam NOTE : “j "
See Sheet 13 for additional details < 3
and Bill of Material. b’) — e
PLAN VIEW < »n®
Place the number of strands specified (] \-—0534 <C o
in each row symmetrically about the [ u_,‘-l—] O N
MINIMUM BAR LAP centerline of beam in the permissible — >—>§ Heo
strand locations shown. =} <EC)Q o, O
#4 par = 2'-0" Zl= ©
#5 par =2’ -6" Finish the top surface of deck beams in L ILIJZ %V -
accordance with Sec. 1029 for Surface g EOD at
Finish, [-Girders. Iol—— Vg
— w
i =00
z Dmu_ g 1}
=3 i
=@ S n
o "
o o
a
Designed: TPL " L
Deradved: o0 DETAILS OF PRECAST PRESTRESSED 48" BOX BEAMS 5
ecked: =
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14 =3 ¢ Lifting loops
: |a | 2 each end
Wl >
N in i ] i I !”/,—Symm
9 | S| P i r
| | | L | R AT
o]
ECEAN %? |
F 3 3% Drain ! /I |
= J holes bofer<| o = ot i
| | | s la |
. | >y '
i . M [+
. 1 L % !
. - |rY R 1 S (| I
o | | + t— =i T —!
i [ I i i
=1 F s 1
[0 [ 'i2(— E J_"_Jl \H\ \""'““‘x‘ - e e e e j T
e 2 7835 M| . *%_ ~_ ™~ © 3" vent hole at _Exterior
i e Ot YPi ~_  upgrade end of beam
" " TR e R = YA e of beam
4"l € 2”@ Holes for dowel
rods at fixed ends only /\ Added
et —e L
A SN

b el — i
(typ. @ ends!

PLAN VIEW

NOTES:

Concrete for prestressed girders shall be Class A-1 with f'c = 7.000
psi ond f'ci = 5,500 psi.

(+) indicates prestressing strand.

Use 30 strands with an initial prestress force of 1318 kips.
Prestressing tendons shall be uncoated. seven-wire. low-relaxation
strands., 0.6 inch diameter in accordance with AASHTO M 203, Grade 270.
Pretensioned members shall be in accordance with Sec 1029.

*KK At contractor’s option a 15" to 13" smooth finish strip is
permitted to facilitate placement of preformed fiber expansion joint
material or expanded or extruded polystyrene bedding material for the
prestressed panels.

All dimensions are out to out.

Hooks and bends shall be in accordance with the CRSI Manual of
Standard Practice for Detailing Reinforced Concrete Structures.
Stirrup and Tie Dimensions.

Actual lengths are measured along centerline of bar to the nearest
inch.

All reinforcement shall be grade 60.

All bars shal! be epoxy coated.

Designed: TPL
Detailed: CAB
Checked: KLH

abt.

—G¢ 3" vent hole at upgrade end of beam

SECTION SHOWING

VENT HOLE

Vent hole shall clear reinforcement
and strands by 131" min.

DETAILS OF PRECAST PRESTRESSED 48" BOX
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- ! 6" 2
» T
|
| :'m
] °
| —
Yd |
: N E} = Vertical
I =i Leg
[ P
I
{ BAR S3(E)
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#5-S Bars
at abt.
6" Cts.
(23(3)
(8)
T e T — — = = Fill Face of
— [ End Bent
I o~ .
W »
ot P - +76h
@184 3 Oloa>
n + — s o
e (1) aingo .
LU I —u
o [
Fitl face of _—2\ [ | ———
end bent
- Front Face of
—Front Face of ;
End Bent End Bent
PANELS-SQUARED ENDS PANELS-SKEWED ENDS
ey o h g PLAN OF PRECAST PRESTRESSED PANELS PLACEMENT
137 (Min.)  #3-P1 at 12" Cts. 157 (Min.)
6" (Max.) (Length = 2-0") 6" (Max.) 4”7 (Typ.)
(End panel only) ”
panet onty L N 24" (Typ.)
#3-p Sl -
c
(Bottom) =18 2" ¢ 3/8” @ St = ~ = .
o~ = rand —~ . B T A—P/S Panel
N R HU ] and U1 bar 2 jg" oo ’ L )
cls ~ | A | 2 < < F 17 (Min. ) Preformed fiber
== Al e e i N expansion joint material
R — T 1 1/4" R. \ o~ s L - in accordance with Sec
<5 : ; \ ) b N 1057 or extruded or
e N J BT BYE 0y : expanded polystyrene
C ¢ T — X R - p, bedding material in
~ / k4 p S8 I - - < accordance with
4= g}o Cly O1C - 3/8” @ Strand ey - Sec 1073 (6)
© sa / \ 2le % b= 3 "oy ou B
=17 B B &l s = DETAIL “A SECTION A-A
Flox \ T —jos
[N é =N % 7ﬂ? #3-p2 (T ) Note: Use camber and dead load deflection data on
= C : 5 Glaw 37 (Min.) yP. e n Sheet No. 15 for determining thickness of preformed
~ | mic o | < e #3 -1 /A—DeTO|I A fiber expansion joint material or polystyrene bedding
- (Typ.) / ”K N material within the |imits noted in general notes.
P % ( T fli Y (fﬁ\ — -
BE | = e NOTES:
=1z 3” 3 Sl ” / . o Zied Welded wire fabric or welded deformed bar mats
. C % 3787 @ Strand 3 3 - providing a minimum area of reinforcing perpendicular
S 4L gL = g " ” to strands of 0.22 sq. in./ft.. with spacing paraliel
Lo 2 ?2 - Z 1% 1% to strands sufficient to insure proper handling, may
N be used in lieu of the top #3-P2 bars Shoyg. Wire or
~tee| ¥ Lo : 73| RY s bar diameter shall not be larger than .3 inches.
- ™ Tz' (Min.) 3-P2 at abt. ! (Min. ! The above GI*erncfiv§3rsén¥orcemen+ criteria may be
” ” ” used in lieu of the - bars. when required. and
13" (Min.) #3-P2 at abt. 157 (Min.) 37 (Max.) 6" Cts. STOD) 37 (Max. ) placed over a width not less than 2 feet.
2 2 Panel width
37 (Max.) 6”7 Cts. (Top) 37 (Max.) The reinforcing steel shall be tied securely to the
"@ strands with the following maximum spacing in
Pane! width SECTION B-B each direction:
#3-P2 bars at 16 inches.

PLAN

OF PRECAST PRESTRESSED PANEL

g 8
=|= =
(7) 5-#3-P3 at s s
- = x © w0
6" Cts. |spaced e
between |P2 bars ]
(Top) T
May be cast square = -
and sawn to skew- -~
M\\\\ ,g‘ 00 £ .
> sles 2. 28
#3-P2 (Bottom)— ol56 Olg §i2
T = % (E 5 Ts
- - \A ID :O w f) = (I) :]
1. €l c P % Olke clw -
LT D= o N ~ 9=
L Pe Z|E I z del, o
ol A o
- o] BT - B
P . ~
C e
qan 1 Ln % (U1
2 2 = g
157 (Mino) #3-P2 at abt. 13" (Min. )3 is
™M
37 (Max.) 6" Cts. (Top) 37 (Max.) —
Panel width

PLAN OF PRECAST PRESTRESSED PANEL

Designed: TPL (SKEWED END-OPTIONAL)

Detailed: CAB
Checked: KLH

1/2
one
(Op

" x 459 Chamfer
or both sides
tional)}

SECTION C-C

2

I

i 20 S

I

o o

T ) U 4 U 42 U
| l

L/4  L/4

i
|

|
L

location and spacing shown.
be placed between P1

BENDING DIAGRAM FOR U1

Bars may be oriented at right angles to

u1
bars}.

DETAILS QF

BAR

Bars shall

Welded wire faobric or welded deformed bar mats at
2'-0". .

Tie the #3-Ul bars to the #3-P2 bars, to the welded
wire fabric or the welded deformed bar mats at about
3’-0" centers.

All reinforcement other than prestressing strands
shall be epoxy coated.

Precast panels may be in contact
reinforcing in diaphragms.

with stirrup

Cost of S-bars will be considered complietely covered
by the contract unit price for the slab.

S—bars are not tisted in the bil! of reinforcing.

be dimensioned 1”7 min. to 137

face of diaphragm.

1)
max.

2)
panels and used

(3) Extend S-Bars
end bents only.

£End panels shall
from the inside

bottom steel in siab between
squared end panels only.

S—-bars shown are
with

18 inches beyond the front face of

(4) In order to maintain minimum slab thickness, it
may be necessary to raise the grade uniformiy

throughout the structure. No payment wil
additional labor or materials required for necessary

grade adjustment.

(59
reinforcing bar on each side of
strands. Strands 2-0"
at the fabricator’s option.

have a #4
centered between

Any strand 2-0" or shorter shall
it

{6) All panel support pads shall
girder. When support thickness exceeds
tThe pads shall be glued top and bottom.
shall be the type recommended by the panel
pads manufacturer.

be glued to the
1+inches.

support

(7) Use #3-P3 bars if panel is skewed 45° or greater.

(8) Minimum reinforcemant steel length shall be 2-0".

PRECAST PRESTRESSED PANELS

be made for

or shorter may then be debonded

?he glue used

GENERAL NOTES:
PRESTRESSED PANELS:

Concrete for prestressed pansis shall be Class A-1 with f'c = 6,000
psi, f'ci = 4,000 psi.

The top surface of all panels sha!l receive a scored finish with a
depth of scoring of 1/8" perpendicuiar to the prestressing strands in
the panels.

Prestressing tendons shalil be high—-tensile strength uncoated
seven—wire., low-relaxagtion strands for prestressed concrete in
accordance with AASHTO M 203 Grade 270. with nominal diameter of
strand = 3/8” and nominal area = 0.085 sg. in.and minimum ultimate
strength = 22.95 Kips (270 ksi). Ltarger strands may be used with the
same spacing and initial tension.

Initial prestressing force = 17.2 Kips/strand.

The method and sequence of releasing the strands shall be shown on the
shop drawings.

Suitable anchorage devices for lifting panels may be cast in panels,
provided the devices are shown on the shop drawings and approved by
the engineer. Paneil lengths shatll be determined by the coniractor and
shown on the snop drawings.

When square end panels are used at skewed bents,
shal! be cast full depth. No separate payment wil
additional concrete and reinforcing required.

the skewed portion
be made for

Support from diaphragm forms is required under the optional skewed end
until cast—in—place concrete has reached 3.000 psi compressive
strength.

Minimum preformed fiber expansion joint material or polystyrene
bedding material fthnickness shall be 1 inch. Thicker material may be
used on one or both sides of the girder to reduce cast-in—place
concrete thickness, to within ftolerances. No more than 2 inches total
Thickness shall be used.

The same thickness of preformed fiber expansion
be used under any one edge of any panel except at locations where top
fiange thickness may be stepped. The maximum change in thickness
between adjaocent panels shall be 1/4 inch. The polystyrene bedding
matsrial may be cut with g transition to match haunch height above top
of flange.

joint material shall

Siab thickness over prestressed panels varies due to girder camber.

A+ the contractor’s option, the variation in slab thickness over
prestressed panels may be eliminated or reduced by incregsing and
varying the girder top flange thickness. Dimensions shall be shown on
the shop drawings.

REINFORCING STEEL:

All dimensions ore out fto out,

Minimum clearance to reinforcing steel shall be 1 172”7, unless
ofherwise shown.

Hooks and bends shall be in accordance with the CRSI Manual of

Standard Practice for Detailing Reinforced Concrete Structures.
Stirrup and Tie Dimensions.

Actual
inch.

lengths are measured along center!ine of bar to the nearest

The prestressed panel quantities are not included in the table of

estimated quantities for siab.

If U1 bars
bent over,

interfere u1

a8 Necessary:

with placement of sliab steel.
to clear slab steel.

foops may be

FOLLOW DIMENSIDNS
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||I|I|II|
— Theoretical camber of
girder after erection t .—- a‘:;;%

TIl?]MnS P.

Crown of slab -

PLAN OF SLAB SHOWING REINFORCEMENT

5
134" 24-#-S103(E) 83" 56-#6-S102(E) @ 83" cts. 84" 24-#6-S103(E) 135" ' ~—Camber after slab is poured Yot
—8 3 = - - — A
@ 84" cts. @ 83" cts. 2l ) A—— --T_—--J_Tx\ =
&l = = - R—— ! ¥
= = - | -3 s,
s ! "y,
. Y%%’A’A)'“'V“IIIII“I|I|l'f6"lﬂsqab
U-7-2o1
B € Bearing DATE PREPARED
e e —— 3/21/2011
| ROUTE STATE
End of Slab = | _
ot End Bent | Span (1-2) | Span (1-2) | MO
N No. 1— I YAt o | o g DISTRICT SHEET NO.
=] | - ——
] | Ext. beam i - :e Ext. beam 23" 310 TITY 5
& ; 20°00’ 00" —— ® 3
o~ 0 CEOCRY : Int. beam it I [nt. beam 2g" FENTON
&) g i | & JUB NU.
s ! e fndofsias @)l T A T e T : Revised 1100110
——End of Slab o]
¢ Roadway il at End Bent ¥ = BEAM CAMBER D I AGRAM FED.-AID PROJECT NO.
€ Structure — @ No. 2 = o Notes: BRM-4989(606 )
\ o b otes: e
3 P iy o PROJECT NO.
° \ " i Conversion factors for girder camber N/A
[ — e — | — R — - A - — — = T e — - — - — o — —_— — e — — - 4 0.25 pt. =0.7125 x 0.5 pt. BRIDGE NO.
t o 3.6397 1420013
b " [+ girder camber is different from that shown in the camber
| diagram, adjustment of the slab haunches. an increase in siab E
§ thickness or a raise in grade uniformly throughout the structure 9
| shal |l be necessary. No payment will be made for additional labor 12
$ or materials required for variation in haunching. slab thickness -
or grade adjustment. 9
. L
= Concrete in the slab haunches is included in the Estimated 3|8
2 Quantities for Slab on Prestressed Concrete Box Beam. = E
e oo
™ x| Elo
Q| g+
wn|olo
w|m|Z
(=]
vl g
| ©
k— ¢ Roadway 2|2
\ 0| »
[ 2% Cross slope %%
S Profile grade ' =
Lal . . | i S
577117 Top of slab I -v-| =] SRR
= | N INES
B SE— D e NS
= i i
|

Parabal ic crown
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24" <" 24" -0" ) T Z r Zggﬂ
| ST
(- (1] Symm. about € structure —> Bridge Rail (Typ. — o 5 '"$
| — ! RevisedA _\F TR *
| ] /_ g r&Proﬁ le Grade -\E 1 = e
| i . DETAIL An . | o
—lev
| | AL B ' /—Crown of Slab evise _\ | -
B - | —#5-5102(E) or : o
| [ e S ‘,| #6-5103(E) /,.r—#57S101(El I | —
t I // 2% Slope m| o Lf / 2% Slope / (Typ.) | | . =
= N o — r i F A R el : | - =
| LT R i i ” T E R 5 a = i - — - - . . . . 4 . R 2 —aa - - ] = =
Ny | & B | " z 2 - i [ - L. i = : , & 5 | i g ) E3 o
G e T " S 5 R T ! - i vy B
| I y . . . . / al) : | hn %
=l o/ O ) ) ) o= ey &
! J : ; " = . L z
d —— 3" Precast i : ~ H B &) or
(B SZD Prestressed (3 5‘3 \\ 21x48 PPC ® ® ©) - %Lu @
—§ Box Beam Panel (Typ.) L ¢ Box Beam 5 Deck|Beam (Typ. L ¢ Box Beam ] ¢ Box Beam— s o OO% <
’ " ” G " ! - " ! ’ " { 4 i ! ’ " A + " ! oy ¥ " < —
2'-0" | 7' -4 1 7' -4 | 77 -4 | 704 | 7' -4 | 7' -4 .2'-0 TEOF )
I | = L R 5 ol — N S > n =
L gox /A A N w
Box z Qmu_ o
- 4
wn
HALF SECTION NEAR € SPAN ores =|3 «
o —
The contractor shall pour and satisfactorily finish the roodway o |<_[
slab at a rate of not less than 25 cubic yards per hour. - L
=

betalled: (as DETAILS OF SLAB REINFORCEMENT
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— HSS 8 x 4 x 5 47 | 1
| >A o -
13 - sl = L R
. - L . 1°4 L . 1 E\J e, e é,@‘
N - = ; | g
-~ 1 _L._ - E\; | 3 !.-2;? ’e e s
Lo I = I ¢ 1”9 holes q 17 . 200
3 2 O — I" D DATE PREPARED
: Wex2s — | Iy g 3/21/2011 |
—F 1 e b [ STAlE |
5" ¢ Holes | % # x 6" Round Head Bolls i | MO
in post ; - , With slot or dpproved recess in s 2 3P R, b 2 ) X . SLEED HO.
e head) with locknut & flat washer. @ Rotidio N (N e 2 d#a.fﬁf ; gs == 16
ol 79" § holes in hollow structural & € - %" reduced base Side ol | © E__/m FENTON
section may be drilled in the field. we/ded studs.  Provide | - ,_,lL_ _________ | F— s
— = 5 e . ¥
f { 4- % washers and self o 5 3 1100110
Bs " x 5 siotted oYL e TR | I A ® FED.—AID PROJECT NO.
. holfc in posft - Jjam nuts for guardrail ol Sy | BRM—4989(606)
[ 33, 433,¢ T Finished surface connection. .} == ————— T
a8 ~L6x4xY . 9 hol b - ¥ 300y gher Bl %P : N/A
oles  u X B /—}"op of beam N f I x 357 x 5 o 5
1A m angles b . o !dra.‘n hole Znémgouu.s
F il - ,E’) ? 1 _.__'P s VIEW D_D ’_'%’_ _________ e | ! 1
B -t 2L B 3 Er =8 —.F—Eﬂ—‘ﬁ it 5
= =T 5 ﬁ ==l I‘PD w  END OF RAIL DETAILS
s ¢ Holes | s || | . - le | | HSSEx4xl
in angles S 2-J4" ¢ x 34" HS A | 357 iong
bolts with hex nut & = =
[H>_[} flat washers — 2- 1" ¢ x 73, AASHTO = L 2
5 M-164 anchor bolts with T —Varies x
flat washer and lockwasher —\ o |8
€ Slotted holes— ! : 5 L x 7 x 6" Fabric P x 2L x 1-87 LTyo algl2
” ‘" . . —[r . £
:3'? screwsqu:'thmF ifrih?r reipbereed asiomearic paq T _x s 4" gt rail splice i §
l_sr ’ ’r b o
5 y ~E 2" x 7" x 6 Hollow structural 3 157" af exp. JI. af 60° F 3l
" x 37 Slotted holes J 3 secil Z|e
HSS 67 x 37 x 47 x 3% long SESHER N =
e e e <4lq
SECTION A-A SECTION AT RAIL POST R — P eE
Each side, top rail ,FL( Locknut rié o e 4,,| g 4 ~—Locknut P gl=
‘? 3 g 4( “x [-8" : - 1 —ﬂ . + | &
Each side, bottom rail 16 F holes
n . -8 | in % P
%’ ¢ x 1% Cap Screw/ | 7a”" @ Holes in I 1 £
with flat washer fubing ot
- _ PLAN-BOTT. SPLICE P Uiz
" ¢ Holes in 87 . As Required SECTION AT TYPICAL odz :5e.2
ngles and plafe —_— @T58R
M ae c b mox. RAIL SPLICE T
P17 x 6" x 19% 4 1 I" = u_lu_;gé”‘;;
3 T jgg’é‘é
—\ o A I 7 caiti
i g N - e
| S | | | L’C o - ;E:%
AT L ] , Sl
lyr x 1 44 X 5t :_ I il g | HSS 6 x 4 x 4 -7 %EE"g
£ L7 x il S h s et DETAIL OF 3;” ¢ ROUND HEAD BOLT - N 3 E8%
o xaxss ' ¢ 4 S— ¢ mpmiz
4 gl
"G_Z.T fﬂnﬂ J'::C f.'?n Holes ' 5}4‘ i 334“ . 334 v ? - Ll.lggl
L\i ~Grind %" Chamfer | —‘ﬂ Locknut — 3 | 30 Ig 2'/134'};34'|: o % =
B Holes in angles —1 ! o
R ’3'157' 55 Slolled Wox25 f : - | : o
ho/e in pos/ ) 2—17 S
With Siot 15 x 2% Slolted %" @ x %" Cap Screw | o
SECTION B-B Lo s Holes in_ hollow Y Twith flat washer & % 9 € Post o
S T =it —l "&.I structural section XS plpe spacer, " long. ud
' | -
f RAIL SPLICE CONNECTION > ol . =
= I
AT EXPANSION JT. VIEW E-E o %IDIJJ =X
>_
Without Slot sl < 5% 35
or Recess = = o _
ILl_IZ =
VIEW C-C w|oGZ B
<| T8 ]
| ~E5 =%
o|am <C
Deleted /A Z| 2 5
z|O o
<
S — : z
(6°- 3" Maximum Post Spacing) :(5” minimum to 7'’ maximum CWS thickness) | N
————————————————————— - L
Designed: TPL =
Dotofed:  CAB DETAILS OF GUARDRAIL g
Checked: KLH
5:\ 11001 1O\ Cod\S\ 16~ auardrail (ooen in IDOT) R1.dan B:3B:2B AM  4/12/20N



€ Post — *1* 1S, Nl AASHTO M 164
F 9k ? welded to
E G R 20 270 3R E Cast 1" voids behind
I— T P 1" x 67 x 1% each nut e
44 U-17 -7on
i 157 ¢ Hole — N
1" A Y # N 3/?1755011
Revised —
holes L&) &) —+—B{F QB - -
g9 oles__ 555 x3xh  nd 3b” Y L | : | M= =
[~ 1% 33,7 4 < i A1 %) ‘LI L Y $ x 6" Granular or_solid_flux .
ro12” 7 - L8 ._O_"g.._J\ = ( filled headed studs automatically DISTRICT 5“5157“ E
HSS 6 x 4 X 4 § 2 end welded. (6 Required per )
x 32" fong - : & & FENTON
3 M e —— = X =
3 N z 2 -7 35043 0 16 #3 JOB NO.
o K L —125 & O - & (A Pyl = * 1" Round bar stock AASHTO U270 G50 or 1100110
el O = @ 2] 3 e = ) ; 3 __D_ hex coupler nuts confarming fo AASHTO M291, FED.—AID PROJECT NO.
3 ; H™S M A 3, "“j_ 3 Grade A - 3" long welded to #3 bar. Tap BRM—4989(806)
N — = b ¥ _ s s pipe for %' ¢ cap screw. PROJECT NO.
T A . . | OE = E= N/A
]234 0 G 23 =) L] = | \_, v b x 67 Bar e - BRIDGE NO.
' If 127 7// 6// 6" z & 1420013
27 X X

/EIZNX.IJ/ZHXSN

ANCHOR DEVICE

*Threaded areas shall be plugged or blocked off during
casting of beam. Galvanized after fabrication.

DESCRIPTION

DATE
4/5/11| /A Added Sheet
4/11/11| ARevised Note

Notes:

*x The studs of the anchor devices shall be placed below the top reinforcement bars
and the outermost longitudinal reinforcement bar shall be placed directly above the
studs of the rail post anchor device.

Hollow structural sections shall conform to the requirements of ASTM designation
A 500 Grade B Structural Steel Tubing and shall meet the longitudinal CYN requirements
of 15 ft-lbs at O°F.

All other steel shapes and plates shall conform to the requirements of AASHTO
M270 Grade 36 except posts and angles shall conform to AASHTO M270, Grade 50.

Bolts, cap screws, and nuts shall conform lo the requirements of ASTM designation
A 307 except for high strength bolts, nuis, and washers noled, which shall conform to
AASHTO Mi64.

All bolts, nutls, cap screws, washers, and lock washers shall be galvanized according
to AASHTO M232.

All posts, railing, rail splices, anchor devices and angles shall be galvanized after
shop fabrication according to AASHTO MIll and ASTM A385. Galvanized rail shall not
be painted.

Railing will be paid for at the contract unit price per foot for Bridge Guardrail. Al
field drilled holes shall be coated with an approved zinc rich paint before erection.

Place 3" fabric bearing pads belween the "x7"x6" plates that come in contact with
concrete. '

The 34" Dia. high strength bolts used to connect the 6x4x3" angles to the
post shall be tightened according to the "Specification for Structural Joinls using ASTM
A325 or ASTM A 490 Bolts" for Slip Critical Connections as issued by the Research
Council on Structural Connections Joints of the Engineering Foundation. The 1" Dia. high
strength bolls connecting the angles to the concrete shall be tightened to a snug fit
and given an additional 'y turn. The 3" Dia. cap screws in bottom of posts shall
be tightened to a snug fit only.

Stud connectors shall conform to the requirements of AASHTO MI69 cold drawn
bars, Grade [015, 1018, or 1020 either semi- or fully-killed. Welding and
workmanship shall be according to the requiremenls of the Bridge Welding Code (BWC).

, INC.
ST. LOUIS, MO £3110-1490
FAX: 314-531-6966 www. HornerShifrin com

Discipline: Professional Engineering
Certificate of Autharity; 000159

Expiration Dote: December 31, 2012

ENGINEERS

5200 OAKLAND AVE

314-531-4321
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BRIDGE OVER
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FENTON CREEK
DETAILS OF GUARDRAIL

OLD HIGHWAY 141

Derled” CaB DETAILS OF GUARDRAIL

Checked: KLH

=] NOTE: DRAWINGS ARE NOT TO SCALE, FOLLOW DIMENSIONS

s\ 1100110\ Cad\ S\ 17—guardrail (open in IDOT) R1.dan 33:00 AM 4/12/201
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Dotaded: Caw =
Checked: TPL
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¢ 1 (25) holes

g

Bolts (A307) with washers and ¢
self-locking nut, or nut and ¢ fm‘- !
jam nut. Top bolt x93 (22x229), \
Bottom bolt %x5 (22x127) for ~~ S Yz
Guardrail connection \ curb mount or Vx7 (22x179) ( { i
plate assembly for side mount. J < < 3{21 /2011
s ¢ ROUTE STATE
. G5 MO
+ Bolt Vx5 (22x127) S : sl s
«« Bolts%x2 (22x3D) e , - ]
%‘;: {# FENTON
- = e . JOB NO.
= ol e 1100110
= L AR e
TR .?f§ PROJECT NO.
rie beam = N/A
end shoe ! M~ B‘R_TDG%O.
~L_ K 1420013
S ] \
Sl E
12
e D G 9.
o [ X = \ 3
FEST g 3 < .
Gl Qo (153; a@r (153 8
Ml E O o
Ml O [
o 9
] R 8%
/“"“"-—-—.4 /"\-i 5
o
[0
i)
) £ \-q 2
— Finished surface q
W=
SECTION C-C POSTS 1-7 W0OOD BLOCKOUT DETAIL POST 8 WOOD BLOCKOUT DETAIL =9
—_—— o
5
(736)\ S 2 ﬁk J» s
3 SZ|w: .
(2.222 m) A
30 U.lg;.ég;
762 6!/ 3'-11/5" 31l 6'/a LIJ%E";?%
" (159) (953) (953) (159) Z:gggg
S (T S AEE
(50) — iEuy
8 = = . = L E:agi
(203) s = S8 = = Ugﬁ_aéé
= 4 afa_ Ve 3 = <= % $.8°%
=3 1102) (108) | 1108} [(76) L G =) === ] P Nk 2 r JAL
z = St . = g L
D O iR < . A z
& o =
Y < i a
N 2 P ol =
‘“E“?é I —@—0 = == e S S
|
© = O
= § & I i o % 33 E ' L z
2 D P = 12 50-2l/p Wi 2
‘?‘SE ¢ o _ (318) ! (1.588 m) é _ %
) > = % i ' =
o2 P - >> o
X TRANSITION SECTION 5 go% <0
PCIe) L (10 guage (3.4) rail element) = T EN
|2 1 (25) Dia. - w| ooZ <L
holes (typ.) Vax2!/z (19x64) & EDE e
12 (25x51) slotted holes ¥ r= T
x X (typ.) Amd L v
slotted holes - e|S®: o
(typ.) % = g
MODIFIED THRIE BEAM END SHOE DETAIL &) £
B o
Desi d: =
Derignss TeL, S
Checked: TpL
SN 11007110\Cadnes 18- tratficbarrierlermmmal dan 9:56:28 AM  4/12/2011



T

] (4102) Lo
2% 44 2Y, a Vo | LEGEND %z /@ E
(73) (102)|(102) (63) =~9 35} P £
r "&T'g '—l ® ( 4-1 (25) holes i
D Py D n— 3 for U (22) H.S. bolts Dimensions A B i
™| = and nuts Y-rz-n
—_ n i < N ol . For Side Y4 2> DATE FREPARED
A 2 I8 = B ol 256, on BRiEEE Mounted Rall | 247 | 64) 3/21/2011
= \ } = = [ for % (22) H.S. bolts. m/,,.ﬁ / mg
Transition —_ [F——————— ——— === = ~ =
plate T \ = = L (—\]m — = DISTRICT SHEET NO.
TS e ot X2 20
r e 18| 1 o
E e o . M| A% E ) FENTON
| il IN = 08B NO.
- it | o
Yy (13) — Jﬁl': B 1100110
5 = FED.—AID PROJECT NO.
= BRM—4989(606)
m\m‘g / PROJECT NO.
13% ke Yy (13) 2 2 e
(340) (127 27 BRIDGE NO.
'12’2_ 3 /— End of rall cop\ 3 1Y/, 1420013
(38)"| ’E ae | |76 j (38)
GUARDRAIL CONNECTION PLATE ASSEMBLY DETAILS Vs 1%, % s
(Mirror for opposite end) N ~ '«1 s o (44) (44) do (44) ’7' . -
SENIEY L =8 N5 ¥ ng 3
| 1 A I | | ~= %
N ) E—— | | (T R WS £
1 s co| g 1 = |,
- o ol \ N = @) = Bl<ls
32/ > B (. BT | (S | (S = °|8|g
624 <5 < - 5 Rail 5 < ol
16 %6 14/ 1/, TN < = N8 3 Kl 2o w|3 o S - T 3R 3|&
= = = 5]
Y6 (5 @ (369) 38 N\ v = o I L L I T T ¢ ol 3 Ko g
1 ) ! A o~ _ : = i
| % 8 Ve 5 . - 2 B <o =5 o7 NEE
. [ AV A I | e o - =] AN
/ { @ ! f R 8 i - g9
/ & — ¥ & I >
Transition plate / / \ Iﬁ J M
\ = &
t o A-Vax1l/y (22x31) Yyx1Vs (19%38) Y,x1/> (19x38) 4-Ygx1l/s (22x31)
R ax¥ex32Y slotted holes es L 5x3x!/4x207 iy 5 slotted holes g
(102x10x824) VIEW D D 2-1 (%) holes slotted holes (127x76x6.4%553) slotted holes ] 8§
e L |- é
v Vox2ixis% DEPARTURE END VIEW APPROACH END VIEW B2l e :
(13x533%340) S T
oflilozcas
CONNECTION ANGLES mZ-gé’ia
jga%:ig
(Install angles to rail caps using % (19 Z?,},Eéﬁ
washers and self-locking nuts or nuts ~I8%%
320 R Deleted & and jam nuts, to be provided by others) Géiuﬁ
(824) f oF 8% L
i N e e S i e e -~ w 5 35
16V ! 14%5 | 1Y / 10’\ _\ 5 r'zi?
- (417) l (369 | (38 6% 0 Wi,
Y6 (5) : I—-——s---[ : B8 Plate Heavy Hex NU : = +
! CS With Washer 2 = 2
I — =
| | | = &
o . = 4 | =
Transition plate O~ —AD oy ) S . i
Vox6x12% (13x152x321) ; |3 - 17 P xNE” Long - - 4
1[‘? ‘@ B Anghor Jith With f's(' \— Hegxy * Jam Nut : 8 z
[ axax¥x32le — 2-1 (25) holes 57 Thedad Lehgth ——7 g b Washee (yp i 3
8 16 12 |/ = =
(102x102%9.5x824) =057 ATack Weld Eadg BOIt Head | < 7
O - - 3% spgeex Plat To 3" Spacer,/Rlate. Use | ) ; <Z,:
I b wo Welds Pef Bo o \—D:le_l P_fm
| B P -
| . 5 2 | 6 <8% 5%
¢ 21 125) holes in 4 FLUSH\MOUNTED POST ANCHOR DETAIL 1 2 %'—‘Jz S
vert. leg of angle wl OO <
— (post™Not Showd | | =XO
SECTION E-E | 7 N\ b ol N (T2 3h
— e e e e e e e e . e el i T ey [Ty, S e s, vy e s - [n'
| | . 2 [ L w
1 (1" Plate) | Notes: . ) _ 9|80 o
| 1. Railing and all rail connection assemblies z|lo n
\ | shall be hot-dip galvanized according to é =
LN N | ASTM Al23 or ASTM Al53 as appropriafe. o E
2. Repair dl damaged galvanized surfaces in T )
Designed: TPL a manner acceptable to the engineer. 5
gﬁtmled:. CBW z
ecked: TPL
5:\ 11001 10\ Cod\S\20-auardrailconnection R1.dan 70:00°22 AM 471272011



Ly,

GENERAL NOTES:

<—¢ 3-0" x 18" S |eeper . All concrete for the bridge approach slab ond sleeper
Slab and € 3/4" Joint Filler slab shall be in accordance with Sec 503 (f'
4,000 psi).

All joint filler shall be in accordance with Sec 1057

pi noted.

for preformed fiber expansion joint filler. except as Y- [Z.ZDH
ﬁ DATE PREPARED

f 7 The reinforcing steel in the bridge approach slab and 3/21/2011
/ // the sleeper slab shall be epoxy coated Grade 60 with =OTE

- < < o /) Fy = 60.000 psi. STATE
e MO

Y Minimum clearance to reinforcing steel shall be 1 1/27, DISTRICT SHEET NO-
7/ unless ofherwise shown. 21

)

;///‘{ The reinforcing steel in the bridge approach slab and CITY
& O &b —f S — g the sleeper slab shall be continuous. The transverse FENTON

(Top)

(Bott.

12" cts.

Mechanical bar splices shall be in accordance with FED.-ALD PROJECT NO.
Sec 706. BRM-49891606)

BRIDGE

reinforcing steel may be made con‘rmuous by lap 708 NO.
Underseal Accass /7 o
/ a
o

Face of

cts

splicing the #4 & # bars 18" and 2'-2" respec‘mvely 1100110
Hole (Typ.}
Hooks and bends shall be in accordance with the CRSI SRS

{>. ¢_ e f e - —
/ /z‘ Manua! of Standard Practice for Detailing Reinforced N/A

(M 10 Typaid

End Bent

BRIDGE
Fill

BRIDGE Concrete Structures. Stirrup and Tie Dimensions. AT

Bridge Width

—¢ 3-0" x 18"
APPROACH ff ,:? Sleeper Slab The contractor shall pour and satisfactorily finish the 1420013
SLAB e, and & 374" bridge or semi-deep slab before pouring the bridge
< o3 o S ] Joint Filler approach slabs.

VY Longitudinal construction joints in approach slab and

an an o L0 sleeper slab shal] be aligned with longitudinagl
550 670 40 . / CONCRETE construction joints in bridge or semi—deep siab.

(See end bent sheets)
(Same ags roadbed width)

Roodwcy—:—l
#7 Bars at 12" cts

#5 Bars at abt.
#8 Bars at 5"

BRIDGE
APPROACH

ey
t Typ

-

< 1~

-
_..'|

DESCRIPTION

(4
CONCRETE €0
APPROACH (Typ ) [ (Typ 3 [ 1Type) rTyp APPROACH o )
PAVEMENT ) /f PAVEMENT Payment for furnishing all materials, labor and
- -— ¢——;¢)—-—¢*-—~Q 7— excavation necessary to construct the approach slab,
(RDWY. ITEM) (RDWY. ITEM) including the timber header, sieeper slab, underdrain,
g . Type 5 aggregate base, joint filler and alt other
I 1 / appurtenances and incidental work as shown
/ (Longitudinal sleeper slab reinforcement on this sheet, compiete in place, will be considered
|_,_ not shown for clarity.) completely covered by the contract unit price for Bridge
B Approach Siab (Bridge) per square yard.
PART PLAN SHOWING REINFORCEMENT PART PLAN For Concrete Approach Pavement details, see roadway
(SHOWING TYPICAL UNDERSEAL ACCESS HOLE LOCATIONS) pliapsg
At the contractor’s option, Grade 40 reinforcement may
be substituted for the Grade 60 #5 dowel bars
1 Header Supports connecting the bridge approach siab to the bridge
l at abt. 3-0" cts. abutment. No addifional payment will be made for this
substitution.

Note: Guardrail not shown for clarity. 37 x 10"

4/11/11 /2 Replaced Sh.. Removed Curb

4/05/11 /A Added Sheet

DATE

Timber Header S
¢ 3/4” @ x 8" Lag BOR [
(Washer under head) N |
wifth 4 oil tie "

1}
Roadway face of = :@:,;.: - @ "—6// x 1“ Wood Scab @
Brridge Approach Slab—— — 3" x 8" Wood Block

3" x 8" Wood Block or S Tt 7 Goronar 3~ % o]
optional 3" Wedge Blocks—{——= ] l- 4 }' E.;gd.f]e B|0CK_‘/_’/I- s

# " cts. A s | 7 :
(s R 1 Top of Sleeper Slob-——‘L/\-/}\) 7
Transition from Roadway Crown " i H - Top of Sleeper Slab
6" x 1" Wood Scab (Nail to block)

h # " .
to Bridge Crown as necBssarys=ig /— 4 Bars at 187 cts SECTION D-D PART ELEVATION (Min.)
et - = Note: Remove timber header when concrete pavement is placed.

DETAILS OF TIMBER HEADER

#8 Bars at 5" cts. ; 23" @
- Finish each side of Joint " 4
SECTION B-B joint with 1/4” radius Sealing (Clear Opening} s

i : edging +oo|~— on Material—
Note: With the approval of the engineer., the contractor may crown the \ 2 A W !_l
bottom of the approach slab to match the crown of the roadway surface. ] 5 l
3 o -t -[n-
D ST A®
v = %

|
Roodwoy Surfoce and iI'—D
V) 10" Timber Header When Grade 40 reinforcement is substituted for fhe
| Grade 60 #5 dowel bars connecting the bridge approach

slab to fthe bridge abutment, fthe reinforcement may be

I

l, bent up to 90 degrees with a 2” minimum radius near the
"—;I abutment to allow compaction of the backfill material
|
|

near the abutment. Damage to epoxy ccating shall be
repaired in accordance with Sec 710,

Drain pipe may be either 6" diameter corrugated

metal lic-coated pipe underdrain, 4" diameter corrugated
polyvinyl chloride (PVC) drain pipe:. or 47 diameter
corrugated polyethylene (PE) drain pipe.

» LOUIS. MD 6311061490
314-531-6966 www. HornerShifrin.com

December 31, 2012

e e e e o o 05 0.

#5 Bars at 157 cts.—

FAX:
Certificate of Authority: 000158

Discipline: Professional Engineering

Expiration Dote:

ENGINEERS

5200 DAKLAND AVE.

RESHIRIN N

314-531-4321

FOLLOW DIMENSIONS

1/3 Depth

#4 Bars at 18" cts. (Top) ) i M { { |
#6 Bars ot 15" cts. (Bott.) L[ ) ;'NT ‘ 21qn |
#4 STIRRUP BAR

#5 Bars at abt. 12" | #7 Bars at 12" cts.— o " —
Sheers) " //'. € 370" x 18" Sleeper SIab—i - CONST. JOINT DETAIL CACTUAL, LENGTH
=8~

shee‘rs)ﬁ 127 (Min.) (at 3 i : S

bridge qutter line) b [l | ‘\“-—Scnd R——
R R . . N ————————————"19_—Tinber Header TYPICAL UNDERSEAL
| — / = S eI ge 25 N y . ' - j LY —#4 Stirrup Bars ACCESS HOLE DETAIL ¥ —

-_- .- a ,.~ ,. . _- .-- i at abt. 12" cts. g

o P oy AL A x - R L %
/ N v (( - : : - o \ . //
' . : ' : 2 layers of 30# (min.)

\ ks | _ g
#8 Bars ot 5" cts.— ' & .4 4 ] roofing felt (placed &
5T - between bridge approach siab.
—Type 5 - A ~- roadway concrete approach TYPICAL 135° STIRRUP
AJgregate Base - 4 I \ pavement ond sleeper slab) HOOK DIMENSIONS
-—2 Layers of Palyethylene Sheeting (Placed between I~ BENDING DIAGRAM
-« =l bridge approach” slab and construction base) shall 3-#6 Bars g?;gggroglob NEaE
. s comply with the requirements of AASHTO M171 (Top and bottom) Nominal lengths are based on
- ®le il Face Perforated Drain Pipe out to out dimensions shown

¢ Ta e g Ly F (Slope to drain) 18" 3-0" in bending diagram and are
DesignedW Efidagégge . listed for fabricators use

Detailed: TPL SECTION C-C BRIDGE APPROACH SLAB (Bent 2 shown, Bent 1 similar) RS oiESId iinehbk

Checked: CBW

Slab
Thickness

Approach

imension ‘

Ciks
4
18"

d
|

; aa

OLD HIGHWAY 141
BRIDGE OVER
FENTON CREEK

\
DRAWINGS ARE NOT TO SCALE,
DETAILS OF APPROACH SLAB

"

A NOTE :




BILL OF REINFORCING STEEL BILL OF REINFORCING STEEL "IE =
| — )
= || IMARK P DIMENSIONS = T|2 T & || MaRK L P D IMENS [ONS o %
£ o wl o vl=l=] o z 513 & I Na. wl o 9%z = z 513 & 5
o EEINENE S 2|2 glwelcHT|| o N EIN NN s 2[2 S|weicHT =
w s Wi w ] el wilo w 2
Wl o] Location | fu(SlgwlY| B C D E F H K |2 4|2 4 Wl o | LocaTion | |w|Bléle[=| B C D E F H K |§g 4|2 4 H
O [ - 5;5%;«25 | -~ §‘I‘§£§<z:' SHAPES SHAPE 7
|l v |- - Ll ol =1
% o = e v FT. IN.FT. INLFT. INJFT. INJFT. INJFT. IN.FT. INGJFT.INJFT.INJ LBS. %’ @ = = wlw|> FT. IN.FT. [IN.FT. INJFT. INJFT. INJFT. INJFT. INLFT.INJFT.INJ LBS.
_’-E_r- ']—""
SUBSTR. 1] 4 vies] soutH wing 20 DK E E 9 9 5l = —
INCREMENT = 16 6.000) 16 16 9 87
=
END BENT 1 3.50 [NCH DATE PREPARED
12 4 V10§ SOUTH WING | |20 16 7.000) 16 3| 16 1 133] o 3/21/2011
64 6 F101 BRIDGE FTG 20 8  8.00( 8 8 8 8 833 46l 6 V10T NORTH WING 20 16 9.000 16 9 16 9 1157 5 . DL, STATE
106| 7 F10# BRIDGE FTG 19 8 s.0000 5 8.000 14 13 1 3015 17] [&i V108 NORTH WING 20 16 9.000 16 9 16 9 fiz8 Lo, Lo, MO
5 SHAPE 9 SHAPE 10 SHAPE 11 i s e
15| 4 F103 BRIDGE FTG 20 52 11,000 52 11 52 11 530 12 [6 V109 NORTH WING 20 vlz]es .00 6 6 6 § A Lt
s s 5 = 1904\ A224+16)
F104  WING FTG 20 9 5,000 g 8 9 § 263 INCREMENT = 9 10,000 910 910 147 / e
Y
110] 7 F105 WING FTG 19 8 s.000 4 11,000 13 4 13 2 2960 =a 8.00 INCH o FENTON
15| 4 F106] SOUTHFTG 20 31 3.004 31 3 31 3 313 8 6 vi13g NORTH WING 20 9 0,000 9 ol 9 0 108] - A S
w z
F 107 NOT USED 1 1 001 1 O
| & riogl NORTHFTG 20 vl 1] s 10.00d 6 10| 6 10 SUPERSTR.
Lc | | FED.-AID PROJECT NO.
INCREMENT = 9 5.000 CEEE 17 END BENT 2 BRM-4389 (606 ]
15.50 [NCH SHERERIZ SHAPE 15 PROJECT NO.
s| 6 F109] NORTHFTG 20 5 6.000] 5 6 5 § 41 d 7 wu2{ DnrapuracM |[E[20 50 10.004] 50 10| 50 10 4189 N/A
8| 6 F110f NORTHFTG 20 3 5.000 9 & g 3 113 8 v nzd BEAM 20 50 10,000 50 10] 50 10 EET [ P 2| [N\ Y " BRIDGE G-
x
15| 4 F11] NORTHFTG 20 18 6.000 18 6 18 6 185 i1 & wel BEAM aDiAPH| |20 50 10.004 50 10] 50 10 534 — = 1420013
15 4 F112] NORTHFTG 20 5 3.00( s ] 5 3 53 4 6 nH2d BEAM 20 5 0.000) 5 f 5 o 30 |r
18] 4 n2g DIAPHRAGM 20 3 3.000] 33 3 3 39 SHAPE 15
4| 5 H| DIAPHRAGM |E|20 52 11.000 52 1 52 11 318 16| 6 H27 WING 20 9 3,000 9 3] 9 3 222
1 6w DrapHracM 20 52 11.000 52 1| 52 1 238 q 6 wad WING E]20 5 3.000) 5 i 5 3 12 [—
18 4 HE DIAPHRAGM 20 3 3.000 3] 3 3 35 4 & hH2d WING 20 7 7.000] 71 17 45 LEG =
szl 5 niol DraPHRAGM [E|20 2 6.000 2 8§ 2 136 52l 5 W] piaprRracm [E[20 2 6.000 2 6 2 8 136 e
15] 4 H1o] BrRiocE waLL | |20 52 11.000) 52 1] 52 11 530 o
10| 4 ni0Z] BRIDGE waLL | [20 52 11.000 52 14 52 1 353 20 5 U2 BEAM 11 s 4,000 2 11000 5 3.000 12 8] 12 3 256 8 SHERELTS = >
7 4 H103 SOUTH WING 20 21 1.0 21 21 99 54 4 uzg BEAM 13 2 1000 2 7.sod 2 11.00d 2 7.seC 11 116 392| SHAPE 16 SHAPE 20 SHAPE 19 2 e
10] 4 H104] SOUTH WING 20 21 3.000 21 3 21 3 142 17 4 u2y BEAM 10 2 7.500 2 11.000 8 2 8 0 64 L SPOT WELD al g
M32
5| 4 wiodg souTH wing 20 vl 1] 7 1.00d 7 7 29 5 w24 oDiapHracM [Ef10 2 3z.0pf 2 4.750 6 11 6 8 167 | | SIZE W5 WIRE 3
[TYP . ) e
INCREMENT = 19 1.000 19 { 19 44 69 6 g DIAPHRACM |[E|19 2 3000 5 6.00C B 786 il ";’
36.00 INCH 24 & u2E DIAPHRAGM 19 1 3.00¢) 2 11,000 4 2 4 0 144 = 8 @
| 4 nioe] souTH wine 20 N 3. oo EEEE d 4 vzl BEAM 10 1 0.000 2 11.000 41 4 o 13 4
INCREMENT = 19 3.000 19 3 19 3 62 3 NE
24.00 [NCH 8 5 V2 BEAM 20 4 4.000) 4 4 4 36 ¢ /[ [
12| 4 ni07] SOUTH WING 20 9 3.000 g 3 9 3 74 42l 6 wv2g DIAPHRAGM 20 1 4.000 [ 84 SHAPE 21 = [ g
17l 4 Hi08 SOUTH WING 20 9 5.000 9 5 g 5 107 1w 6 v2d WING 20 v[2]3 &.00d 3 8 3 8 & --:::‘:_ z
g
2l & wipg souTH wing 15 2 11.750016 1.00¢ 2 11,75 1 4.008] 2 s.00e] 2 s.o0fl v 4000l 22 f 22 o 66 INCREMENT = 5 4,000 5 4 5 4 [ v E;:..m = .
171 4 H110] NORTH WING 15 22 2.000 3 o0.129 2 9.875 1 0.37% 25 7 25 285 5.50 INCH " ..-__-:-'::_ < 3
12| 4 H11] NORTH WING 15 20 1o0.000 1 9.8v9 1 s.s00f 0 v.soo 22 8§ 22 1 18 W & v2d WING 20 5 6,000 5 6 5 § 33 = : et
28] 6 H11d] NORTH WING 20 7 6.000 v 8| 7 @ 318 wl 6 vod WING 20 v|2]3 9.00q 39 3 \{ ( ’m‘{gu
2] 6 K113 NORTH WING 20 8 9.00( s o 8 9 26 INCREMENT = 5 8.000 5 8 5 8 71 SHAPE 22 sz 20rat
mC O -
8 6 H11d4l NORTH WING 20 5 6.000 5 & 5 § G| 5.75 INCH (—] M“’ 588 .
(=l
12 6 H11g NORTH wing 20 9 0.000 9 o 9 o 162) 4 & vod WING 20 5 8.000 5 # 5 8§ 34 B b= VERTICAL c 2"
5290y
- S Wsoart
24 5 U4 DIAPHRAGM [E|10 2 d.000 2 4.75() 6 1 6 167 SLAB : SESES
69 & Uf DIAPHRAGM |E|19 2 3.000 5 6.00( 78 7 1 788 . lf IL] yAIN S
3
74 6 UE DIAPHRAGM 19 1 3.00f 2 11.00( 4 2 4 d 144 39 5 s104 SLAB £ 20 57 5,000 57 8 &7 9§ 2338 T == T O.—. — b5
63 4 T BRIDGE WALL 10 0 6.006) 2 11.004] 37 3 o 158 58 6 s104 SLAS |20 47 9.00( 47 9] a1 9 4016 -t Ug;‘:g'z
d| & udl DIAPHRAGM 10 v 1.00d 2 3.000 4 8 a4 | 37 a8 6 si07 SLAB BE vlz]|2 o.000 2 o 2 0 - 5 R
INCREMENT = 46 9.000 46 4 46 9 1751 N Trar?
wl » Zz ks
s6] 5 wv{ BRIDGE waLL | [20 3 4.000 34 3 4 195 23.375 INCH a i = R
S5
42] & vz DiaPHRAGM 20 1 4.000 R 84 L/ = = s
s
8 5 v srince warL | |20 4 3,000 IE 35 — = a0
36| 4 vio] BRIDGE waLL | |20 13 11.000 13 1] 13 1 335) {3 Le |« o =
106] 6 vioz BRIDGE wALL | [20 13 11.00( 13 1 13 19 2218 SHERE 26 SHAPE 27 o
33 6 VioY SOUTH WING 20 16 7.00C 16 1| 16 1 822 S Tl j
73] 6 viod SOUTH WING 20 vl 1] 2 s.000 9 8 9 9 i > a
INCREMENT = 16 5.000 16 5 16 & 563 “‘l
3.00 [NCH 2 y
0] c u i
SHAPE 28 SHAPE 29 = i
) - =
] < %
bd FUR #4_ AND #5. (£ = - g K a ~
TEFRRN (% STIRRUP_HOOK O IMENS[ONS DETAILING D (MENS 10N END HOOK DMENS IONS A = | =
(=1 e S == ALL GRADES NOTE : @ Ll =
B i GRADES 40 - 50 - 60 KSI | o ; - > ul =
o & ! BAR 180 HODKS |30+ ooks| ALL STANDARD HOOKS AND BENDS OTHER THAN 180 DEGREE ARE TO BE BENT WITH SAME — o T
I & BAR o leo Wook 135° HOOK f = SIZE | CIN-) P= T, " on o | PROCEDURE AS FOR 90 DEGREE STANDARD HOUKS. = ¢ | ] Y= e
212t | (R [Tk T BT = 900 8 =G e = = HOOKS AND BENDS SHALL BE [N ACCORDANCE WITH THE PROCEDURES AS SKOWN ON THIS SHEET. SHAPE 31 R z|l= .
() = A0RG | AORS K 5 £ = EPOXY COATED RE INFORCEMENT. T bk
2 2l8 # 2 la 27| a 127 3 < #4 3" 6" 4" a” S = STIRRUP. SHAPE 30 wlss = e
= == 9 - . — p = 1334 1 e To° X = BAR 1S INCLUDED I[N SUBSTRUCTURE QUANTITIES. F 1350 o Q5 =
= = =) ) #5 2172 6 5 1/2%| 3 3/4 - 5 V = BAR DIMENSIONS VARY IN EQUAL INCREMENTS BETWEEN DIMENSIONS SHOWN ON THIS LINE <=
= v 2@ & - - 2 Jd _ DETAILING DIMENSLON HOOK # |4 1/27| 8" 6" T2t AND THE FOLLOWING LINE. ¥ i : I.—4|_ 'ﬁL:J
8 Naomo8E p oo 4 tac] it B4 us2 A OR O w1 |5 isa”| 10" | _7° | 14- | NO. EA. = NUMBER OF BARS OF EACH LENGTH = —8 . u|lTEZ
S LA | = r e o e NOMINAL LENGTHS ARE BASED ON OUT Ta QUT DIMENS[DNS SHOWN [N BENDING DIAGRAMS AND " -5 I r Clamw !
18 —_ NOTE: UNLESS OTHERWISE NOTED DIAMETER fewras ==y ARE LISTED FOR FABRICATORS USE. (NEAREST INC 1 2 . =z o S
90° STIF;RUP 135° STIRRUP “D” 1S THE SAME FOR ALL BENDS AND HOOKS f o) w9 |9 1+2"| 157 |11 374" 19”7 | ACTUAL LENGTHS ARE MEASURED ALONG CENTERL INE AR TO THE NEAREST INCH. =l 1} z| =
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April 6, 2011

Mr. Sean Kilian

L. Krupp Construction, Inc.
415 Old State Road
Ellisville, MO 63021

Re:

Value Engineering of Fenton Creek Bridge Replacement
Project No. BRM-4989(606), Bridge No. 1420013
Response to Review Comments and Revised Final Plans

We have reviewed the comments from CDG and have provided our responses below. Our comments are
in red. Revised plans based on these comments are attached.

General Comments:

1.

Drawings and calculations were reviewed for general content and agreement only. A detailed check of
the drawings and calculations was not undertaken. Noted.

The SI&A Form and Load Rating with supporting calculations were received on April 1, 2011 and are
acceptable. Noted.

An updated cost estimate was received on April 1, 2011. The estimate will be reviewed and
comments returned on or around April 6, 2011. Noted.

Need cost comparison of design with soldier pile wall (original Krupp VE concept) versus full-height
abutment on spread footing (current Krupp VE proposal) for End Bent No. 1. This constitutes a major
design change with minimal justification provided to support the change (reference March 21, 2011
letter from Horner & Shifrin to L. Krupp Construction, item 3).

Final design for Abutment 1 showed that cantilevered soldier pile walls could not be realistically
achieved due to anticipated maximum wall height. The section of the wall under the bridge could be
designed as a propped cantilever with the superstructure bracing the top of the wall, but would require
piles spaced at around 4'. Because the wing walls could not be reasonably designed as a soldier pile
wall, it was decided to found the entire abutment on spread footings.

Bridge will be overtopped per the Hydraulic analysis as indicated in the Hydrologic Data Table on
Sheet B-2 of the Woolpert Plans. Were buoyancy (uplift) and/or stream flow pressure considered in
design? Vent holes will be added per Comment #39.

Verify that providing spread footings (End Bent No. 1) keyed 6” into rock with riprap placed as shown
in Roadway Plans is adequate to anchor the footings and protect against scour. Are mechanical rock
anchors needed? The footings are keyed 6” into sound rock. There is approximately 1’-3’ of
weathered rock above sound rock per the borings and rirap above that. | have attached excerpts from



a report by the University of Kentucky on the susceptibility of rock scour based on RQD values. We
do not believe scour to be an issue for this project based on this research.

VE Submittal indicates that Woolpert Sheet Nos. B-2, B-12 (Bridge Railings & Details), B-13 (Bridge
Rail Transition Details) B-15 (Bridge Approach Slab) & B-17 (Soil Boring Logs) will be re-used. The
Hydrologic Data Table shown on Sheet No. B-2 should be incorporated into Sheet No. 2 as indicated
in comment No. 8 below; remaining portion of Woolpert Sheet No. B-2 is not needed. It is OK to retain
Sheet B-17 for information only. Other Sheets should not be re-used under Woolpert seal. The
information in these drawings should be incorporated into drawings sealed by the Contractor’s
Engineer. Plans revised accordingly.

Drawing Review Comments:

Sheet No. 1 — General Plan & Elevation (Drawing date: 3/21/11)

8.

“Notice and Disclaimer Regarding Boring Log Data” should refer to the City of Fenton, not department
or district. Plans revised accordingly.

Sheet No. 2 — Estimated Quantities, Foundation Data & General Notes (Drawing date: 3/21/11)

0.

10.

1.

12.

13.

14.

Add Hydrologic Data table shown on Woolpert Drawing B-2 and identify this table as “taken from
Drawing B-2 of the original design plans”. Plans revised accordingly.

All excavation above the Excavation Datum (defined as Elev. 399.00 on Sheet No. 1) is Class 1
Excavation. Where is Class 1 Excavation in Rock? Is this a placeholder quantity? Quantity
calculations indicate 10 CY pulled out of Class 1 with no further explanation.

The only rock excavation is for the 6” key; and the bottom of footing elevation should be adjusted per
the note on Sh. 3. The plans assume this is Class 2 Excavation in Rock. Since it is possible that
sound rock could be encountered above the Excavation Datum Elevation, a placeholder quantity for
Class 1 Excavation in Rock is used to facilitate construction should Class 1 Rock be encountered.

All excavation below the Excavation Datum is Class 2 Excavation. The quantity for Class 2
Excavation in Rock appears to cover only the removal of rock for the 6” key under the footprint of
abutment and wingwall footings at End Bent No. 1. Is this the only rock excavation anticipated as
Class 2? The only rock excavation is for the 6” key. Weathered rock should be measured as Class 1
or Class 2 Excavation.

Add note below ESTIMATED QUANTITIES table: Cost of channel shear connectors C4x5.4 (ASTM
A709 Grade 36) in place will be considered completely covered by the contract unit price for Structural
Steel Piles (12 in.). This is required per MoDOT Engineering Policy Guide (EPG), Section 751.50,
Standard Note B3.2 for Seismic Performance Category B. Plans revised accordingly.

Add note below ESTIMATED QUANTITIES FOR SLAB ON PRESTRESSED BOX BEAM table: The
Estimated Quantities for Slab on Prestressed Concrete Box Beam are based on skewed precast
prestressed end panels (Ref. EPG, Section 750.50, Standard Note B3.40). Plans revised accordingly.

Add note under GENERAL NOTES, Neoprene Pads: Bearings shall be (H&S specified durometer)
durometer neoprene pads (Ref. EPG, Section 751.50, Standard Note A3.2). Plans revised
accordingly.
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16.

17.

Add note under GENERAL NOTES, Miscellaneous: “Sec” refers to the sections in the standard and
supplemental specifications unless specified otherwise (Ref. EPG, Section 751.50, Standard Note
A5.5). Plans revised accordingly.

Remove note under GENERAL NOTES for Protective Coating. This is only required with structural
steel. Plans revised accordingly.

Adjust reinforcing steel quantities as required for changes indicated on other sheets. Plans revised
accordingly.

Sheet No. 3 - Details of End Bent No. 1 (EB No. 1, Sheet 1 of 5) (Drawing date 3/28/11)

18.

Revise callout in PLAN OF BEAM SHOWING DIMENSIONS to remove reference to Centerline Pile.
Plans revised accordingly.

Sheet No. 4 - Details of End Bent No. 1 (EB No. 1, Sheet 2 of 5) (Drawing date 3/28/11)

19.

No comments.

Sheet No. 5 - Details of End Bent No. 1 (EB No. 1, Sheet 3 of 5) (Drawing date 3/21/11)

20.

21.

22.

Callout in PLAN OF BEAM SHOWING REINFORCEMENT on right side indicates 15-#4-F106 bars
(See Section C-C for placement). Section C-C on Sheet No. 6 indicates 10-#4-F106 @ 12". Which is
correct? Correct BILL OF REINFORCING STEEL on Sheet No. 16 if required. 15 bars is correct —
there are 10 top bars and 5 bottom bars as shown in the section.

Should V108 bars called out on left side of PLAN OF BEAM SHOWING REINFORCEMENT be #4
bars instead of #6 bars as shown for other front face reinforcement (#4-V105 & #4-V106)? If so,
revise callout and correct BILL OF REINFORCING STEEL on Sheet No. 16. V108 bars should be #4,
Sh. 2, 5, 7 and 16 have been revised accordingly.

Revise callout to read End of Box Beam instead of End of Girder in ANCHOR ROD DETAIL. Plans
revised accordingly.

Sheet No. 6 - Details of End Bent No. 1 (EB No. 1, Sheet 4 of 5) (Drawing date 3/21/11)

23.
24.

25.

26.

See comments for #4-F106 & F107 bars noted under Sheet No. 5. See response to note. 20.
See comments for #4-F111 & F112 bars noted under Sheet No. 7. See response to note. 28.

Revise callouts on Sections A-A & C-C to refer to Riprap instead of Finished Ground Line or remove
callouts. Callouts removed.

Add additional dimensions for footings to clarify intent in Sections A-A & C-C. | assume you are
referring to the dimensions of the bottom of stem and heel. These dimensions were intentionally not
shown because they vary based on wall height due to battered stream face of stem. The wall height
varies due to varying sound rock elevations. See note under Developed Section on Sh. 3.



27.

Add elevation callout at bottom of footings for Section A-A & C-C. The elevations were intentionally
left off because bottom of footing is tied to sound rock elevations which vary. For quantity purposes, a
sound rock elevation of 397.00 was assumed as shown on Sh. 3. The elevations were not shown in
sections to help reinforce that rock elevations vary.

Sheet No. 7 - Details of End Bent No. 1 (EB No. 1, Sheet 5 of ) (Drawing date 3/21/11)

28.

29.

FOOTING PLAN OF NORTH WING SHOWING REINFORCEMENT calls out 15-#4-F111 & 15-#4-
F112 (See Section C-C for placement). These callouts should refer to Section D-D (which is noted as
being similar to Section C-C) on Sheet No. 6. Section C-C on Sheet No. 6 indicates 10-#4-F106 or
F107 @ 12”. This would seem to indicate that there would also be 10-#4 F111 or F112 bars. Is this
correct? Correct BILL OF REINFORCING STEEL on Sheet No. 16 if required. Callout revised to
Section D-D; 15 bars is correct — see response to note 20.

Clarify size of block-out for 66" Pipe (no size is explicitly provided). Is intent to have min. of 3" from
pipe for approx. 72" square opening? Your interpretation is correct — no clarification warranted. Verify
that additional reinforcement provided around block-out is adequate? . The additional reinforcement
is adequate and exceeds that required by MoDOT Standard Plan 703.60.

Sheet No. 8 - Vertical Drain Details (Drawing date 3/21/11)

30.

No comments

Sheet No. 9 - Details of End Bent No. 2 (EB No. 2, Sheet 1 of 3) (Drawing date 3/21/11)

31.

32.

33.

Revise callout to read Box Beam Spacing instead of Girder Spacing in PLAN OF BEAM SHOWING
DIMENSIONS. Plans revised accordingly.

Revise callout to read End of Box Beam instead of End of Girderin ANCHOR ROD DETAIL. Plans
revised accordingly.

Remove or revise note below PLAN OF BEAM SHOWING REINFORCEMENT stating “Cut or bend U1
and V1 bars to fit'. These bars are not in End Bent No. 2. Plans revised accordingly.

Sheet No. 10 - Details of End Bent No. 2 (EB No. 2, Sheet 2 of 3) (Drawing date 3/28/11)

34.

35.

36.

Revise callout to read 4-#4-U27 instead of 4-#4-U7 in SECTION NEAR END BENT. Plans revised
accordingly.

Revise callout to read 1-#6-H23 instead of 7-#6-H3 in PART PLAN. Plans revised accordingly.

Add MoDOT Standard detail showing channel shear connectors for piles (see comment No. 11
above). Plans revised accordingly.

Sheet No. 11 - Details of End Bent No. 2 (EB No. 2, Sheet 3 of 3) (Drawing date 3/28/11)

37.

Revise Elevation callout at bottom of beam to read Elev. 409.10 in SECTION B-B. Plans revised
accordingly.



38. Revise bar callout to read #4-U27 instead of #4-U7 in SECTION C-C. Plans revised accordingly.

Sheet No. 12 - Details of Precast Prestressed 48" Box Beams (Sheet 1 of 2) (Drawing date 3/21/11)

39. |s there some way to provide a 3” diameter vent hole at or near the upgrade 1/3 point of the beams
similar to that shown in EPG Section 751.22.3.16 for P/S I-girders? We do not want to fill the voids in
the beams with water but could the vent hole be sleeved with PVC or other to permit trapped air
between the box beams to escape as water rises above the beams and remain water tight? Vent
holes were not needed with adjacent box beams but the VE redesign provides spread boxes. This
bridge will be overtopped as indicated in the Hydrologic Data Table on Sheet B-2 of the original
Woolpert plans. A 3” vent hole was added thru the solid section of the box near the upgrade end and
the void length was modified to accommodate this.

Sheet No. 13 - Details of Precast Prestressed 48" Box Beams (Sheet 2 of 2) (Drawing date 3/21/11)

40. No comments

Sheet No. 14 — Details of Precast Prestressed Panels (Drawing date 3/21/11)

41. No comments

Sheet No. 15 — Details of Slab Reinforcement (Drawing date 3/24/11)

42. Revise callout in HALF SECTION NEAR CENTERLINE SPAN to state 271x48 PPC Box Beam (Typ.)
instead of Deck Beam. Plans revised accordingly.

Sheet No. 16 - Bill of Reinforcing Steel (Drawing date 3/21/11)

43. Not reviewed

Sheet No. 17

44. Not included in Plan Set. Please provide for review or renumber accordingly. Plans revised
accordingly.

Sheet No. 18 — As-Built Data Sheet (Drawing date 3/21/11)

45. No comments
Sincerely,

Michael A. Banashek, P.E.
Structural Department Manager
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April 7,2011

Dan Howard

City of Fenton

625 New Smizer Mill Road
Fenton, MO 63026

RE:

Fenton Creek Bridge Replacement
Old Highway 141; Bridge #1420013
Project No. BRM-4989 (606)

Subject: Value Engineering Proposal Pricing Answers

Dear Mr. Howard:

As per the request of Glenn Smith, the following is a list of answers to questions
submitted via e-mail on 4/5/2011:

1. CDG COMMENT: In the Final 3/29/11 Krupp VE Estimate, Class 1

Excavation in Rock and Class 2 Excavation in Rock have the same unit price
of $150/CY. (Class 1 and 2 definitions are based on an elevation datum but it
doesn't matter on this project since Class 1 and 2 unit prices are

equal.) Estimated quantities for both Class 1 (10 CY) and Class 2 (19

CY) rock excavations are small. The Class 2 Rock Excavation quantity is the
footing area (998.4 SF) x 6" = 18.49 CY (rounded to 19 CY). There is
considerable risk with spread footing on rock in that these quantities could
grow in the field substantially increasing the cost during construction. These
Class 1 and 2 Rock Excavation pay items are new in the 3/28/11

estimate using spread footing on rock versus original the 3/14/11 VE
conceptual design of piles with a CIP wall.

KRUPP ANSWER: I'm not sure exactly how to “answer” this question/statement.

However, I believe this would be a good opportunity to restate the inherent risk
associated with proceeding with construction as currently planned. Should rock
be where everyone assumes it is, we would be involved in a long and costly
redesign, possibly to arrive at this exact design. The average unit prices for
MoDOT firom last year for these item were: Class 1 Excavation in Rock =
$225.50 for an average quantity of 57.68 CY and Class 2 Excavation in Rock =
$249.92 for an average quantity of 40.71 CY. As you can see, average quantities
are more that double what we have, but our prices are 1/3 lower.

. The Class B Concrete Substructure unit price has increased twice from the

original Krupp bid unit price as follows:

$385/CY original Krupp bid (based on 371 CY)
Asphalt Paving and Excavation

415 Old State Road -+ Ellisville, MO 63021
(636) 391-8844 - FAX (636) 391-7544
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$516/CY 2/14/11 Krupp Conceptual VE Estimate (based on 175 CY)
$535/CY 3/29/11 Krupp Final VE Estimate (based on 252.1 CY)

It seems like the unit price should not have increased in the 3/29/11 VE FInal
Estimate with a larger quantity compared to the 2/14/11 Conceptual
Estimate. Please explain.

Krupp Answer: In the original bid, the footing quantity (which is the hzgh
production, low cost item) was approximately 190 CY, or 46% of the total Class B
bid. In the redesign, that footing quantity has gone down to approximately 70 CY,
or 28% of the total Class B item. Due to the large reduction in this item, the
average unit cost increased significantly, thus increasing the unit price. For
comparative reasons, I'm not going to include the conceptual VE estimate as that
was based on vague assumptions of what the final product may be and not an
actual set of plans. The average unit price for Class B Substructure for MoDOT
last year was $552.85 for an average quantity of 175.55 CY. Our price is lower,
but we also have more quantity.

. Unit price for Slab on Concrete I-Girder was $111/SY for a total of $33,522

in the 2/14/11 Krupp Conceptual VE Estimate. Unit price for Slab on
Prestressed Concrete Box Beam is now $235/SY for a total of $72,380 in the
3/29/11 Krupp Final VE Estimate. Both of these unit prices were based on a
spread box beam arrangement with 7 box beams. Why did this unit price
increase, (more than doubled)?

Krupp Answer: As mentioned above, this is comparing a guess to an actual
estimate. However, there are a couple of things to note. In the conceptual VE, all
rebar and placement was under the rebar items. With the final submittal for this
item, approximately 12,900 pounds of rebar plus placement were moved from the

~ rebar items and included in this item. Additionally and more importantly, 1 did

not account for forming, pouring, stripping, nor materials for diaphrams in the
conceptual VE proposal. The average unit price for Slab on Concrete I-Girder
for MoDOT last year was $246.05 for an average quantity of 1,125.65 SY. Again,
our price is lower even with a quantity that is only 27% the average quantity.

. The Prestressed Concrete Box Beams (55' Span) were bid at $12,500 Each,

for 14 adjacent box beams ($150,000 total) in the original Krupp bid. In the
2/14/11 Krupp Conceptual VE Estimate the Prestressed Concrete Box Beam

(21") were estimated at $14,000 for a total of $98,000 for the 7 spread box
beams. In the 3/29/11 Krupp Final VE Estimate the Prestressed Concrete
Box Beam (21") were estimated at $18,150 for a total of $127,050 for the 7
spread box beams. Why did this unit price increase between the two VE '
estimates? It seems like the price to now provide one-half the number of box
beams compared to the original Krupp bid should be lower. ($127,050 vs.
$150,000)

Krupp Answer: There are numerous reasons for the increase in this unit price
for this item. First, please note that we are not proposing to provide one-half the
number of beams as compared to the original, rather 7 out of 12. Second, the
new beams are heavier, have more strands, and are more costly to build. I was
unable to use my original supplier for these beams, which is what the Conceptual
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VE was based upon. In addition to the new beams being more expensive, I also
had to add precast panels and the placement of those panels to the cost,
something that was not in the original bid and something that I underestimated
the cost of for the Conceptual VE. Unfortunately, MoDOT does not have an
average for this size box beam.

5. The overall projected savings in the 2/14/11 Krupp Conceptual VE Estimate
was $63,304.50. The overall projected savings in the 3/29/11 Krupp Final VE
Estimate is $63,148.25. These two numbers are surprisingly close. There is
now more risk to the City and the projected savings with the current Final
VE proposal compared with the Conceptual VE proposal. That risk is due
to the uncertainty in rock elevations and possible changes to rock excavation,
additional Class B concrete, rebar, etc. that may be required to field adjust
the End Bent 1 spread footing to meet actual conditions.

Krupp Answer: Iwas just as surprised when I arrived at the final cost savings.
However, due to the change in engineering fees this week, that savings has
changed. In regards to the risk, I truly believe that this VE eliminates a huge risk
for the city when considering the potential changes and delays based upon rock
elevations encountered in the field.

Lastly, the new DBE info was submitted along with the revised Value Engineering form.
If you have any additional questions, please contact me at (314) 280-0353.

Singerely,

Sean Kili
Project Manager
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April 12, 2011

Mr. Sean Kilian

L. Krupp Construction, Inc.
415 Old State Road
Ellisville, MO 63021

Re: Value Engineering of Fenton Creek Bridge Replacement
Project No. BRM-4989(606), Bridge No. 1420013

Response to Review Comments and Revised Final Plans

We have reviewed the comments from CDG in their letter dated April 11, 2011 and have provided our
responses below. Our comments are in red. Revised plans based on these comments are attached.

General Comments:

9. Linework on added drawings is light and difficult to read in PDF files we received. Please modify for
appearance consistent with other drawings and provide new PDF files. Sh. 18 thru 20 were re-plotted
using the correct pen table.

Added - Sheet No. 16 — Details of Guardrail (Sheet 1 of 2) (Drawing date 4/7/11)

25. Verify that location of 1” diameter x 7 %" AASHTO M164 Anchor Bolts shown 6” below top of beam in
SECTION AT RAIL POST will work with P/S strands shown 5 4" below top of beam in SECTION B-B
on Sheet No. 12. It appears that the anchor bolts and P/S strands may conflict. There is
approximately 1.5” clearance to the strands which is adequate.

26. Revise note at bottom left that refers to “5” minimum to 7 1/8” maximum CWS thickness”. The CWS
(concrete slab) thickness provided is 8%2". Note was revised.

Added - Sheet No. 17 — Details of Guardrail (Sheet 2 of 2) (Drawing date 4/7/11)

27. Callout for HSS on PL 1/2” x 7" x6" detail is unreadable. Please revise. Note was revised.

Added - Sheet No. 20 — Details of Guardrail Transition (Sheet 3 of 3) (Drawing date 4/7/11)

30. Remove or “X out” details for BASE PLATE, SPACER PLATE and FLUSH MOUNTED POST
ANCHOR DETAIL or indicate where these apply. Details were X'd-out.



Added - Sheet No. 21 — Details of Approach Slab (Drawing date 4/7/11)

31. PART PLAN SHOWING REINFORCEMENT, PART PLAN and SECTION B-B show and/or callout
Type A curb at the edges of the approach slabs. Remove all references and depictions of Type A
curb. No curb will be provided. This sheet was modified and completely replaced to remove the Type
A curb.

32. Remove section cut for Section E-E shown on PART PLAN SHOWING REINFORCEMENT. Section
was removed.

Sincerely,

Michael A. Banashek, P.E.
Structural Department Manager
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Re: BRM 4989(606) Local Roads Project Contractor Initiated FINAL VE [

By David M Koenig to: David J Simmons 04/14/2011 10:59 AM
Cc: Jeffrey J Aholt, Gregory G Sunde, James E Smith
History: This message has been replied to and forwarded.

We reviewed the submitted information and only have one question. Did the specifications for the project
get updated as part of this VE proposal? If so, then we will need a copy of the updated specifications
submitted for our records. We are okay with the project going ahead and moving forward. If you need
anything else, please let me know. Thanks.

David Koenig

Structural Services Engineer
MoDOT-Bridge Division
573-526-0556

David J Simmons Mr. Koenig, Please review the Final VECP rega... 04/13/2011 01:22:21 PM
From: David J Simmons/D6/MODOT
To: David M Koenig/SC/MODOT@MODOT
Date: 04/13/2011 01:22 PM
Subject: BRM 4989(606) Local Roads Project Contractor Initiated FINAL VE
Mr. Koenig,

Please review the Final VECP regarding this project. | have attached all of the information | received.
There was a change in the footing type from the original Conceptual Proposal.

Please let me know if you have any questions.

[attachment "BRM-4989(606)_FinalVE.pdf" deleted by David M Koenig/SC/MODOT]
Thanks,

Dave

David J. Simmons P.E.

Senior Construction Inspector

Local Roads Division

314-220-6621

David M Koenig Bridge Division is okay with the conceptual prop... 02/16/2011 04:11:31 PM
From: David M Koenig/SC/MODOT
To: Richard T Miller/SC/MODOT@MODOT
Cc: Andrew T Mueller/D8/MODOT@modot, David J Simmons/D6/MODOT@modot,

david.morris@dot.gov, James E Smith/SC/MODOT@modot, Jeffrey J Aholt/SC/MODOT@MODOT
Date: 02/16/2011 04:11 PM
Subject: Re: Fw: BRM 4989(606) Local Roads Project Contractor Initiated VE Proposal

Bridge Division is okay with the conceptual proposal as specified in the attached documents. The
contractor will need to address the items listed below for approval of the final proposal by Bridge Division.
The contractor will also have to address any concerns of the engineer of record for the project as well as
the city of Fenton. The updated deliverables for ltems 1, 2, 3, and 4 will need to be submitted to Bridge
Division. They can be submitted in an electronic PDF format provided that all of the documents are
signed and sealed in accordance with State law.

1. A new Structure Inventory & Appraisal Sheets (SI&A) sheet will have to be submitted for the changed
structure. The majority of the items will remain the same, but the engineer for the contractor will have to
review the SI&A for the structure based on the original plans and update it accordingly.



| Re: Fw: BRM 4989(606) Local Roads Project Contractor Initiated FINAL VE
= J Glenn Smith David.J.Simmons 04/15/2011 11:16 AM
el "Tim Nugent", "Dan Howard", David.Koenig

David: No project specification revisions were made or needed as part of this VE. THANKS,
GLENN

PS Dave Koenig: | don't know if you remember, but | was one of the guys you met at the recent
TEAM conference and we exchanged cards at the Concrete Pipe social hour.

Glenn A. Smith, P.E.

CDG Engineers

1 Campbell Plaza

St. Louis, MO 63139
gsmith@cdgengineers.com
Office Direct: 314-446-3535
Mobile: 314-620-4991

>>> <David.J.Simmons@modot.mo.gov> 4/14/2011 2:35 PM >>>
Would you please help me out with this request/question?

Thanks,

Dave

David J. Simmons P.E.
Senior Construction Inspector
Local Roads Division
314-220-6621

From: David M Koenig/SC/MODOT

To: David J Simmons/D6/MODOT@MODOT

Cc: Jeffrey J Aholt/SC/MODOT@MODOT, Gregory G Sunde/SC/MODOT@MODOT, James E Smith/SC/MODOT@MODOT
Date: 04/14/2011 10:59 AM

Subject: Re: BRM 4989(606) Local Roads Project Contractor Initiated FINAL VE

We reviewed the submitted information and only have one question. Did the specifications for the project
get updated as part of this VE proposal? If so, then we will need a copy of the updated specifications
submitted for our records. We are okay with the project going ahead and moving forward. If you need

anything else, please let me know. Thanks.

David Koenig
Structural Services Engineer



MoDOT-Bridge Division
573-526-0556

From: David J Simmons/D6/MODOT

To: David M Koenig/SC/MODOT@MODOT

Date: 04/13/2011 01:22 PM

Subject: BRM 4989(606) Local Roads Project Contractor Initiated FINAL VE

Mr. Koenig,

Please review the Final VECP regarding this project. | have attached all of the information | received.
There was a change in the footing type from the original Conceptual Proposal.

Please let me know if you have any questions.

[attachment "BRM-4989(606)_FinalVE.pdf" deleted by David M Koenig/SC/MODOT)]
Thanks,

Dave

David J. Simmons P.E.
Senior Construction Inspector
Local Roads Division
314-220-6621

From: David M Koenig/SC/MODOT

To: Richard T Miller/SC/MODOT@MODOT
Cc: Andrew T Mueller/D8/MODOT@modot, David J Simmons/D6/MODOT@modot, david.morris@dot.gov, James E

Smith/SC/MODOT@modot, Jeffrey J Aholt/SC/MODOT@MODOT
Date: 02/16/2011 04:11 PM
Subject: Re: Fw: BRM 4989(606) Local Roads Project Contractor Initiated VE Proposal

Bridge Division is okay with the conceptual proposal as specified in the attached documents. The

contractor will need to address the items listed below for approval of the final proposal by Bridge Division.
The contractor will also have to address any concerns of the engineer of record for the project as well as
the city of Fenton. The updated deliverables for Items 1, 2, 3, and 4 will need to be submitted to Bridge

Division. They can be submitted in an electronic PDF format provided that all of the documents are
signed and sealed in accordance with State law.

1. A new Structure Inventory & Appraisal Sheets (SI&A) sheet will have to be submitted for the changed
structure. The majority of the items will remain the same, but the engineer for the contractor will have to

review the SI&A for the structure based on the original plans and update it accordingly.

2. Because of the change in the structure, a new load rating will be required.
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