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engineers, architects, planners

One Cascade Plaza
Suite 1450

Akron, OH 44308-1116
p 216.258.9920

f 330.258.9921
www.msconsultants.com

April 14, 2025
ODOT District 11
2201 Reiser Avenue S.E.
New Philadelphia, Ohio 44663
Attn: Adrienne N. Slanina, P.E.
RE: D11-General Engineering Services, PID 117666, Agr. 38652
Task-11-1 PID 111085 HOL-179-3.89
Pier Analysis Report
Dear Ms. Slanina,

ms consultants presents the attached pier cap analysis report for the subject project.

The existing piers were analyzed and have adequate capacity to carry the loads from the replacement slab
superstructure without any modifications.

There is no need to authorize the second task, (fiber wrapping system).

Please review and let us know if you have any questions or concerns.

Regards,
Dy —

Jonathan Hren, PE
Project Manager

Attachments: As noted
cc: A. Urankar, W. Ruggles (ms); M. Clark (ODOT)
n:\01\60\08406-00\117666\task-11-i_pid111085-hol-179-3.89\Pier Analysis\Report\111085 Pier Analysis Transmittal letter.docx



HOL-179-3.89

PID 111085

Existing Pier Analysis for Reuse
Analysis Methodology and Index
ms consultants, inc.

Introduction:

The existing slab bridge is to be rehabilitated with a superstructure replacement.
The existing pier caps are to be salvaged and re-used. The following analysis
checks the adequacy of the existing pier cap for the replacement deck and HL-93
Live Load. Enercalc and and QConBridge were used to perform the analysis.
Note, existing Pier 1 and Pier 2 have identical section properties and span /
loading configurations. This analysis is valid for both piers. Below are the analysis
steps as follows:

1. Section properties for the entire transverse section of the slab superstructure
were calculated in Enercalc.

2. Span data and section properties were input into QConBridge. The Dead Load
reaction at the pier is output as a distributed load in the transverse direction. The
Live Load is output as the total reaction from the truck / lane combination for a
single lane. This reaction is divided by two to represent a wheel load. The wheel
load is later input as a point load on the pier cap at midspan between all piles to
simulate both lanes loaded simultaneously. This approach is conservative as it
ignores any distribution or consideration of actual wheel spacing possibilities.

3. Assumed material properties were based on BDM Table 926-1

4. Existing pier cap section properties, material properties and loading was input
into Enercalc to check moment and shear demands.

Conclusion / Enercalc Output:

The existing pier has an adequate bending capacity with a utilization ratio of
approximately 0.2. Based on the shear analysis the required maximum stirrup
spacing is 16.5". Between the piles the existing stirrups are spaced at 12". While
the region of the cap directly above the pile has a stirrup spacing greater than
16.5", a typical strut and tie load path methodology would indicate that this zone is
essentially pure compression and stirrups would not be required directly above
the pile and the cap has adequate shear capacity.

This analysis is predicated on the assumption that the existing pier caps are in
good condition and are not damaged during rehabilitation / construction.
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Enercalc for Slab Section Properties

| General Section Property Calculator

Froject File: Enercalc Pier Analysis.ech
LIC# : KW-06014802, Build: 20228517

M= COMSLULTANTS

(c) EMERCALLC INC 1983-2022
DESCRIPTION: Slab Properties
Final Section Properties
Total Area : 6912.C00in"2 [ : 186 ,61€ in™ S oY 20,735.1in"3
[ : 84 930,858 in~4 SHE Y 20,735.1in"3
Calculated final C.5. distance from Datum vy ' ' S oW 44'2 24E i1
WeogDist. 0.Cin Zix : 31,104 i3 5W3_+:>< : 442'345:2ﬂ3
yoog Dist. 0.Cin 2y : B6.3,95% In*3 LR ’ '
Elng Distances from CG. I : 5 19€0n
+r : 192.Cin +5 : a0in F oy : 110 845in
- : -192.Cin = : -8Cin

Fotation of All Components @ 0.0C deg CCW

Rectangular & Circular Shapes

I -cctanoular Shape 1 Height= 18.000 in width = 384.00C in Rotation = 0 deg CCW

Area= 6,912.00C in*2 Heg= 0.000 in
Yog= 0.000 in
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QConBridge Input

Span Data

Span 1 Length: 28.08688 ft

Section Properties

Location Ax Iz Mod. E Unit UWgt
ftd Cin™2) Cin™4) Cpsid Cpof
B.8080 6.912e+83 186 .615e+83 3.599=+83 149 .99%9e+88

Live Load Distribution Factors

Location Str-Serv Limit States Fatigue Limit State
Cft2 oM gl) oM ol
A.d8d 1.686d 1._6dd 1._06d 1.68dd

Strength Limit State Factors: Ductility 1.88 Redundancy 1.88
Service Limit State Factors: Ductility 1.88 Redundancy 1.808

Span 2 Length: 35.6808 ft

Section Properties

Location Ax Iz Mod. E Unit Wgt
CFt Cin®2> Cin™4> Cpsid Cpcf
A.000 K.?12e+HA3 186 .615e+A3 3.59%e+03 149 _999e+808

Live Load Distribution Factors

Location Str-Serv Limit States Fatigue Limit State
ft> gM gl) gM gll
A._dud 1._680d 1._60d 1._60649 1.96d

Strength Limit State Factors: Ductility 1.8 Redundancy 1.88
Service Limit State Factors: Ductility 1.88 ERedundancy 1.808

Span 3 Length: 28.008 ft

Section Properties

Location Ax I= Mod. E Unit Wgt
CEtD Cin®2> Cin™4> Cpsid Cpcfd
A.AFd K.?12e+@A3 186.615e+A3 3J.59%e+83 147 _999e+88

Live Load Distribution Factors

Location Str-Serv Limit States Fatigue Limit State
ft> gM gl) gM gll
a._80d 1._680d 1._90d 1._606d 1.96d

Strength Limit State Factors: Ductility 1.8 Redundancy 1.88
Service Limit State Factors: Ductility 1.88 ERedundancy 1.808

Importance 1.808
Importance 1.88

Importance 1_.88
Importance 1.88

Importance 1.88
Importance 1.88
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Support Data

QConBridge Input, cont.

Support 1 Pinned

Support 2 Roller

Support 3 HRoller

Support 4 Roller

Loading Data

DC Loads
Self Weight Generation Enabled
Traffic Barrier Load Disabled

DU Loads
Utility Load Disahled
Wearing Surface Load Disabled

Live Load Data

Live Load Generation Parameters
Design Tandem : Enahled
Design Truck : 1 rear axle spacing increments
Dual Truck Train : Headway Spacing varies from 49.213 ft to 49.213 ft using 1 increments
Dual Tandem Train: Disabhled
Fatigue Truck : Enahled

Live Load Impact
Truck Loads 33.08088:;
Lane Loads A.88a;
Fatigue Truck 15.868:

Pedeztrian Live Load A_.000e +8@ plf

Load Factors

Strength I DC min B.9688 DC max 1.258 DWW min B.6568 DY max 1.5880 LL 1.758
Service I DG 1i.688 DU 1.6888 LL 1.668a
Service II DG 1i.688 DU 1.6888 LL 1.3608
Service III DC 1i.688 DU 1.6888 LL a.80a
Fatigue DG a.88a DU 8.888 LL 8.75a
Editor

Hicale: 10. ftfinch - Wicale: 0.0 ftifinch
LC Dead Load LW Dead Load | s5e1f Weight : Enabled ]
Traffic Barrier : Disahled Teility @ Disabled IDverlay : Disahled |
Pedestrian Ld : 0.000e+00 lbs/ft

3
28.000

2
35.000 1

1
28,000 ft

W -

=W
e Sl o
E ik o
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QConBridge Output

DC Dead Load

Pier Fx(1lbs>
i B.0868e +A8
2 A.AAA: +AA
3 B.0868e +A8
4 8. 808e +A8

Fyu<lhs?

74.915e +83
252.684e+83

252.684e+03
74.915e+83

=253k/31' cap

=8.2k/ft (input as DL along full length of pier cap)

Mz (ft—-1hs>
8.880e +88
A.80de +80
0.880: +88
#.808e +88

Live Load Envelopes <(Per Lane?

Pier
1

2
3
4

FxMin<{lbs>
B.800e +B8
8. 880 +B8
8. 800 +B8
B.800e +A8

FxMax<1lbs>
8.0868e +88
8._088e +88
8._a88e +a8
A._da88e +88

FyMin<lhs>
-9 .085%6e +@3
-9 .085%e +83
-9 .085%e +83
-9 .856e +83

FyMax<lbs> MzMin{ft-1bs> MzMax{ft-1lhs>
69 .89%e+03 8. B0Be +00 0 . 00Be +00
0. 000e +00 . 000 +00
08 . 831e+03 0. B08e +00 .000e +00
69 .89%e+03 8. B08e +00 0 . 08Be +00

=108k per truck

=54k per wheel line
(input as LL point load at midspan
between each pile)
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=108k per truck
=54k per wheel line
       (input as LL point load at midspan               between each pile)
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=253k/31' cap
=8.2k/ft (input as DL along full length of pier cap)
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Material Properties

BDM Section 900 — Bridge Load Rating

2020 Edition — January 2024

Table 926-1: Custom Allowable Stresses in Bending

Type of Rating
Material of Year of Fy / F¢'|Fy / Fe'|lnventory|Inventory|Operating| Operating | Posting | Posting
Construction Construction (ksi) |(MPa)| (ksi) (MPa) (ksi) (MPa) (ksi) | (MPa)
<1900 26.00 | 179 | 14.00 97 19.00 131 19.00 | 131
1901 To 1930 | 30.00 | 207 | 16.00 110 22.00 152 22.00 | 152
S‘{ECST{?S%‘;E' 1931 To 1965 | 33.00 | 228 | 18.00 [ 124 [ 2500 172 | 2500 172
1966 To 1990 | 36.00 | 248 | 20.00 138 27.00 186 27.00 | 186
1991 To Date | 50.00 | 345 | 27.00 186 37.50 259 37.50 | 259
<1935 32.00 | 221 | 16.00 110 24.00 165 24.00 | 165
Reinforcing Steel| 1936 To 1950 [ 36.00 | 248 | 18.00 124 27.00 186 27.00 | 186
(RCY 1951 To 1983 | 40.00 | 276 | 20.00 138 30.00 207 30.00 | 207
1984 To Date | 60.00 | 414 | 24.00 165 36.00 248 36.00 | 248
Prestress. Strands
(Fs" All Years 270.0 | 1862 - - - - - -
(CPS),(PSC)
Castein-Place <1930 200 | 14 0.70 5 1.30 9 1.30 9
Reinf. Cone. 931 To 1950 3.00 | 21 1.00 7 1.50 10 1.50 10
(Compression in
Bending) 1951 To 1980 400 | 28 1.30 9 2.00 14 2.00 14
(RC),(CSC) 1981 To Date | 450 | 31 | 150 10 2.20 15 220 | 15
Prestressed
Concrete (Fc') All Years 5.50 38 - - - - - -
(PSC),(CPS)
Cast-in-Place
l(,:r zg‘fe'sf.l%’ol;"; All Years 400 | 28 - - ; ; - -
(Fe") (CPS)
T"(?‘Ttl’f{g)fb} All Years ; ) 1.6 11 2.128 15 2128 15
Castin-Place Slab <1930 2.00 | 14 0.70 1.30 9 1.30 9
for Composite 1931 To 1950 3.00 | 21 1.00 7 1.50 10 1.50 10
Reinforced 1951 To 1980 4.00 | 28 1.30 9 2.00 14 2.00 14
Concrete 1981 To Date 450 | 31 1.50 10 2.20 15 2.20 15
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Enercalc Input

DESCRIPTION Change Beam Material To ...
Cap Analysis (Mo Flange)
P ’ 9 Steel Wood
DESIGN VALUES
fc 40 ksi fy - Main Rebar 20.0 ksi
102
fr= fc - ksi M .
7.50 E - Main Rebar 29,000.0 ksi
W .
Density ASTM AG15 Bars Used
’ 150.0 | Pf
y . . . .
Lightweight Factor 10 fy - Stirrups 40,0 ksi
{ - Phi Values Flexure E - Stirrups 29,000.0 ksi
0.90 i
. Stirrup Bar Size #
Shear : 0.750 5 w
Number of Resisting
E - Concrete i i
3122.0 ksi Legs Per Stirrup 5 v
1/2 15 1/2 Bo= 0.850
570007 fc W F33%¢

Min. Allow Transient Load Deflection Ratio : 360.0

Min. Allow Total Load Deflection Ratio : 1800 | 1
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Enercalc Input, cont.

H
Select Span ’ 1 > ‘ 3 ‘ 4 ‘ 5 ‘ . ‘
Beam Shape

Span Length = _ ft
16700 AR
Total Height A lin
42.0
Fy
Width 300 I in
Y
Section cutlocation 0.000 I ft * 30in >

p Start & End Distances measured from end of this span

Bar Position This Span

Rebar Locations, Sizes. Quantities Dist of
Start  (ft) End

bar center.. from..

# Bars Size #
.Bar Set#1
4 |w| a 9 W 30| w | & Top Bt w | a v | a FL
Bar Set#2
[ ] 4lw|al |10 w 30|w|al | e v|a v a| w
L(54) L(54) L(541 Li54) L(54)

Li54)

D(&.20)
¥ _ v

30" wx 42" h 0" wx 42" h

30" wx 42" h

30"wx 42" h 30" w 42" h 30" w x 42" h
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Enercalc Output

DESIGN SUMMARY
Maximum Bending Stress Ratio = 0.187 .1
Section used far this span Typical Section
Ml - Applied 86 602 k-t
in * Phi: Allovwahle 464 084 k-t
Location of maximum on span 2336 ft
Span # where maximum occurs Span# 1
Maximum Deflection
Wax Dowervard Transient Deflection 0.000 in Fatio = 0 <3600
Wax Upweard Transient Deflection 0.000 in Ratio = 0 <3600
Wax Dowrwiard Total Deflection 0.000 in Fatio = 0 <1800 Span: B: +1.2500D+1.750L
Wiax Upward Tatal Deflection 0.000 in Ratio = 0 =1800 Span: B +1.250D+1 7500
Detailed Shear Information
Span Distance 'd' Voo (k) Mu  d"VuMu  Phifvc Comment FPhi"vs  Phi"vn Spacing (in)
Murmber  (ft) {in)  Actual Design (kft) (k) (k) (k) Feq'@Buggest
T 000 3900 5047 5042 OO0 100 11285  vo<Phive?  TReqd 6. 1128 00 00
1 0B4 3900 4315 4315 2979 100 11285 vy <Phive? (tReqgdd6. 1129 00 0.0
1127 3900 9588 9588 5485 100 11285 < Phivo? tReqdd6. 1129 00 0.0
1 1891 3900 2361 2861 75449 100 11285 wy<Phiverz tRegd 9.6 1129 oo oo
1 255 3900 -G506 6506 7348 100 112.85 Phive/? <vue= fn11563 1583 165 160
1318 3800 -7233 7233 2873 100 11285 Phive/? <vue= fn11563 1883 165 160
1 382 3900 -7960 7960 1864 100 11487 Phive2 <vu<= ln 11563 1603 165 160
1 446 3900 -86.87 BBB7 7165 100 11487 prive2 <vu<= An11563 1603 165 160
2 509 3500 7019 7048 5952 1.00 11497 Phives2 <vu <= 1in11.56.3 1603 164 16.0
2 573 3900 6282 62982 1743 100 11487 phive2 <vu <= din 11563 1603 165 160
2 637 3900 5565 5585 2062 100 11285 vy <Phvy? tReqd96. 112.9 0.0 00
2 701 3900 4838 4838 5375 100 11285 vy<Phive? tRegd96. 112.9 00 0.0
2 7B4 3900 4529 4520 27BE 100 11295 vy <Phive? tRegd 98 112.9 00 0.0
2 223 3500 -52485 5285 340 100 11487 wy<Phiverz tRegd 9.6, 115.0 oo oo
2§42 3900 -59.82 5982 3928 100 11487 phive2 <vue= din 11563 1603 165 160
3 855 3900 6558 6558 5153 100 11487 phive2 <vue= din 11563 1603 165 160
3 1019 3800 5831 5831 1208 100 114.97 Phive? <vu<= din 11563 1603 165 16.0
3 1083 3900 5104 5104 2274 100 11295 vy <Phivee tRegd 98 112.9 00 0.0
3 1148 3500 43774377 5283 1.00 11283 vy =Phive? tRegd36. 1128 oo oo
3 1210 3900 49890 4980 4224 100 11285 vy <Phyvy? tReqd96. 112.9 0.0 00
3 1274 3900 5717 ATAT 815 100 11285 Phive/2 <vu<= tn11.563 1583 165 180
3 1337 3900 -B444 B444 3057 100 11497 Phive? <vue= din 11563 1603 165 16.0
4 1401 3800 71852 7152 7382 100 11487 phive2 <wvu<= An 11663 1603 165 160
4 1485 39.00 G425 B4.25 30.649 1.00 11487 Phive/2 vy <= Min 11563 1603 164 16.0
4 1528 3900 5698 5698 791 100 11285 Phive/? <vu<= ln11.563 1583 165 180
4 1582 3900 4871 4971 4189 100 11285 vy <Phive? tReqd96. 1129 0.0 00
4 1656 39.00 43896 4396 5332 100 11285 vy <Phive? tReqd9.6. 1129 00 00
4 1749 3900 -51.23 5123 23.01 100 11285 yu<Phive? tRegdB86. 1128 00 0.0
4 1783 3900 -HB50 5840 1182 100 114897 Phive/2 <vu<= din11563 1603 165 160
4 1847 3900 G576 B576 5148 100 11487 phive? <vue= fn11563 1803 165 180
5 1810 3900 5984 5964 3936 100 11487 phive2 <vue= din 11563 1603 165 160
5 1974 3900 5237 5237 363 100 11487 vy <Phve? tRegd 36 1180 00 00
5 2030 3900 4510 4510 2734 100 11295  yy<Phivoe tRegd 96, 112.9 00 0.0
5 2102 3900 3783 3783 5375 100 11295 yy<Phiveo tReqd 96 112.9 00 0.0
5 ZTE5 5900 5584 5584  J0894 100 11295 vy <Phive? TReqd 96, 1124 00 00
5 2229 3300 -B3.11 6311 1684 100 11497 Phve/? <Vu<= Mn 11563 1603 165 16.0
5 22893 3300 -7038 7038 5944 100 11497 phve? <vVu<= 4n 11563 1603 165 16.0
6 2356 3300 8668 8668 7169 100 11497 phvo? <Vu<= Mn 11663 1603 165 16.0
B 2420 38900 7942 7942 1880 100 11487 phve? <vu<= 1n 11663 1603 165 16.0
B 2484 3900 7215 7215 2846 100 11285 phyvei? <vu<= 1n 11563 1583 165 16.0
B 2547 3900 6488 B488 7309 100 11285 phive? <vu<= 1n 11563 1583 165 16.0
B 211 3900 -7879 2879 7584 100 11285 y,<Phiveo tRegd 8B 1128 0.0 00
B Y73 38.00 -36.08 3B6.08 4519 100 11285 wy<Phive/z tReqd 86 1129 0o oo
g 2733 3500 -43.33 4333 299 100 11285 wy<Phive/z tReqd 36 1129 0o oo
g 2302 3500 -5080  a0EB0 n.oa 100 1285 iy <Phive? tRegd36. 11249 0o oo
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