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Loading Criteria

Design Live Load

Design Dead Load

Design Loading Criteria:

Uniform Loading
[ Pedestrian [ 90.00 psf |
Vehicular Loading
H-5 Design Truck (10,000 Ib. Vehicle)
Front Axle 2.00 kips
Rear Axle 8.00 kips
Front Wheel 1.00 kips
Rear Wheel 4.00 kips
Wheel base (z) 14.00 ft
Axle width (y) 6.00 ft
*Worst Case Tread Size Provided For Calculations
Tread Size
Other
Lay Length (Tread width) 33.38 in.
Depth 5.50 in.
Length (Boardwalk Width) 9.00 ft
*Worst Case Beam Length Provided For Calculations
Beam Size
Medium
Width 10.50 in.
Depth 14.00 in.
Length 22.33 ft
Design Dead Load
[ Concrete Density [ 150.0 pcf

Tread Railing or Curb Data

Side Treatment Type Railing
Load 15.75 plf
Vertical Post Spacing 5.58 ft

Pier Reactions

Service Dead Load 10.68 kips
Service DL+LL 19.72 kips
Factored Dead Load 13.35 kips
Factored DL + LL 29.18 kips

American Association of State Highway and Transportation Officials LRFD Bridge Design Specifications

& LRFD Guide Specifications for the Design of Pedestrian Bridges

() ()

14'-0"

H-5 2,000 LBS.
H-10 4,000 LBS.

8,000 LBS.
16,000 LBS.

Cantilver distance

2.00 ft

(distance from centerline of beam to the outside edge of tread)

Other Design Criteria

Tread f'c = 5.0 ksi

Beam fc = 5.0 ksi
LL Factor = 1.75
DL Factor = 1.25

Design Procedure

1 Determing Dead Load Shear & Moment due to UNIFORM loading

2. Determing Live Load Shear & Moment due to:
a. UNIFORM loading (Case 1)

b. VEHICLE loading (Case 2 & 3)
3. Combine Dead Load with Live Load for maximum design Shear &

Moment

4. Calculate required reinforcing for shear and flexure.

5. Check deflection under service loading

Abutment Reactions

Service Dead Load 5.34 kips
Service DL+LL 9.86 kips
Factored Dead Load 6.67 kips
Factored DL + LL 14.59 kips

e, NC 28224 mEE $80.229.3014 wem §77.332.7862 wam




_— .A l
MOAr AN Job No.: _ 2020-1427 Sh. 1 of 8 Pg. 2
E S=-E EEE==EE === Project: CR 455 South Lake Trail
The Concrete Boardwalk Company By: KAS Date: 9/20/2024
Checked By: AMC
TREAD Analysis - UNIFORM Dead Load & Rail Loads
Input Data pP Tread Loading Diagram .
Tread Span Data X P
Left Cantilever,a=| 2.00 ft
Middle Span, b =| 5.00 ft i wet v
Right Cantilever, c =| 2.0 ft lll¢“¢N¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢“¢¢
Total Length, L =] 9.00 ft a b o
R RR
Loading Data Service Reactions
Tread Dimensions
Width 33.375in R'{d 095k R:=[ 095k
Depth 5.500 in See input data from "Load 1\/[5L E -0.56 k-ft MR =| -0.56 k-ft
woh 0.191 k/ft Criteria’
Tread DL | 1720.9 Ibs Ult. Reactions
Perimeter (rail)
Load 15.75 plf R. 119 k Ri=[ 119k
Vert. Post 5.58 ft M. -0.70 k-ft M.=| -0.70 k-ft
pP° 87.9 Ibs
*Note: P not used for +M
DL Load 1.25 Shear Diagram
Factor 06 1
Service Shear 041
Vmax = 0.48 k 2 2]
Vmin = -0.48 k < w0 |
3 3 NI -
Ult. Shear 0 024
Vmax=[ 0.60 k o4
Vmin = -0.60 k 06 ]
x (ft.)
Moment Diagram
Service Moment _ o0s;
& o2
*Mmax=[_0.22kft |  F o]
@ x=4.50 ft Y
= s
@ x=7.00 ft 2 ol
-0.3 4
Uit. Moment -0.4 1
-0.5 4
+Mmax =[ 027 kft_|
@ x=4.50 ft x (ft.)
-Mmax =[-070 k-ft_]
@ x=7.00 ft

8030 Conparate
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?% Project: CR 455 South Lake Trail
Th By: KAS Date: _ 9/20/2024
Checked By: AMC
TREAD Analysis - Live Load (Uniform)
Input Data Loading Diagram
Span Data . X
Left Cantilever,a=| 2.00 ft
Middle Span, b =| 5.00 ft wit
Right Cantilever, c =| _2.00 ft lll¢“¢¢¢¢¢¢¢¢¢¢l¢¢¢¢¢¢¢“¢¢
Total Length, L =| 9.00 ft a b C
Rt RR
Loading Data Service Reactions
Uniform Live Load
Width 33.375in R = 113k R = 113k
Pedestrian  90.00 psf  See input data from "Load M: = -0.50 k-ft M:=[ -0.50 k-ft
Criteria’
Ult. Reactions
[wt 0.250 k/ft |
R, = 1.97 k R.=[ 197k
M.=| -0.88 k-ft M.=| -0.88 k-ft
CASE 1: Uniform Live Load
LL Load 1.75 Shear Diagram
Factor 08
0.6 q
Service Shear o
Vmax=| 0.63k g o2
Vmin = -0.63 k < 00
3
Ult. Shear @ 0
04 1
Vmax = 110 k -06 -
Vmin = -1.10 k 0s |
x (ft.)
Moment Diagram
Service Moment 04 -
g 0.3 1
+Mmax = % o2 /—\
@ x=4.50 ft = o1
-Mmax= £ 22 22 2 2 £ g 223 3 3 e N3 5 2 s
@ x=2.00 ft 2 'g-lg N RGO 8
-0.3 4
Ult. Moment 04 |
-0.5 4
+Mmax =[_0.49 k-ft_]
@ x=4.50 ft x (ft.)
-Mmax =[_0.88 k-ft_]
@ x=2.00 ft

A030 Corparate Conter Dibee Subve 100-] BEE COhodarie, MC 28224 B08 FAO-229-3014 BEE BS7-JI12-7RLS BEE  persoirak.cos
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Job No.: _ 2020-1427 Sh. 3 of 8 Pg. 4
e rm a ra Project: CR 455 South Lake Trail

The Concrete Boardwalk Company By: KAS Date: _ 9/20/2024
Checked By: AMC
Tread Analysis - Vehicular Load
H-5 Design Truck (10,000 Ib. Vehicle)
Input Data Loading Diagram
Spa n Data (assume loads do not act on cantilever)
Left Cantilever, a =| 2.00 ft L pw pWw Mt
Middle Span, b =| 5.00 ft Mp X Z
Right Cantilever, c =| 2.00 ft ﬁ—
= \" 2
Total Length, L =| 9.00 ft a b c
|
RL RR
Loading Data
Vehicular Loading See input dat
Rear Wheel 4.00 kips ie' p,u ata
- rom ‘Load
Rear Wheel 4.00 kips Criteria’
'z' dimension (width) =| 6.00 ft (axle width)
Consider wheel load on y
overhang? (Y/N) y 'a'end
'b" end
LL Load
Factor 1.75
W W
1I_OII P z P
CASE 2: 'x'=1'-0"
F N ' N
a b o
RL RR
PW W
L/2 2 P
CASE 3: 'x'=1L/2
F N ' N
a b o
RL RR

Case 4 (max reaction): Pw occurs 6" from edge of tread

Max Service Reactions - (Live Load applied to Beams)

Rf = 3.20 k R? = 0.80 k

Drive Suise 100.] S88 Chorlorte, MC 28224 a88 §80.220.3014 seE E77.332.7E42 EEE perw
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e rm a Project: CR 455 South Lake Trail
The Concrete Boardwalk Company By: KAS 912012024
Tread Design - Live Load (Vehicle)
CASE 2: 'x'=1'-0"
Shear Diagram
Service Shear 6.0
VL 3.20k >
VR = -0.80 k 407
'g 30
Ult. Shear £ 50
§ 1.0
VL 5.60 k [
VR=[__ 140k W T Y I T R
10 ¢ o o - - o o o) » o) < ~ )
Service Moment 0 x (ft.)
Moment Diagram
wmex=[3ZRA ] Moment Diagram
@ x=1.00 ft 0 '
-Mmax = ::? 5.0
@ x=0.00 ft ;é‘ a0
]
Uit. Moment é 307
2.0 4
+Mmax =[ 5.60 k-ft
@ x=1.00 ft 0
-Mmax = 00 . ; ; : ; : ; S
@ x=0.00 ft = % & 8 B T B &8 8 R %
*Note (-) Moment indicates flexure in top of tread due to loading X (ft.)
on overhang (if applicable) ’
| CASE 3: X' =L12
Service Shear Shear Diagram
40 q
VL 3.20 k 3.0
VR = -3.20 k 20
UIt. Shear & 0
3
T_’ 0.0 + + + + + + + + {
§ & 8 = © 8 88 8|8 2 8 8 8 g 8
VL 5.60 k 2 o9 s s - - = o IS & & & bt 3 3
VR=| -5.60k ®
-2.0
-3.0 4
Service Moment 401
x (ft.)
+Mmax = Moment Diagram
@ x=2.50 ft _ 100
-Mmax = 8 90
@x=0.00ft £ 8o
E 7.0 A
Ult. Moment g 001
o 5.0 4
= 40
+Mmax = 8.75 k-ft 50 ]
@ x=2.50 ft 204
-Mmax = 10 4
@ x=0.00 ft 00 ‘ ‘ ‘ ‘ ‘ ‘ —
*Note (-) Moment indicates flexure in top of treoad duz to Io:ding " " :‘( (ft )N “ “ K N N ‘
on overhang (if applicable) "
B050 Corporate Conter Drive Suise 100.] m@8 Chororte, NC 28324 e 780.239.3034 sem 77 [T
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rl I Iq ra Project: CR 455 South Lake Trail

The Concrete Boardwalk Company

Checked By: AMC

Tread Analysis Load Summary

SHEAR DESIGN LOADS

By: KAS Date: _ 9/20/2024

Service | | Ultimate
DEAD LOAD (ONLY) DEAD LOAD (ONLY)
0.48 kips
DL + LL (CASE 1) DL + LL (CASE 1)
DL + LL (CASE 2) DL + LL (CASE 2)
DL + LL (CASE 3) DL + LL (CASE 3)
MAXIMUM REACTIONS
SERVICE . ULTIMATE
Ry =[ 4.1 kips R;=[" 6.8 kips
R} = 4.1 Kips R} = 6.8 kips

Shear Diagram (Factored Loads)

8.0
6.0 q

4.0 1

2.0 1

0.0 \

-2.0 4

Shear (kips)

4.0 A

-6.0 -
x (ft.)

CASE 1: Uniform Live e CASE 1 e CASE 2 e CASE 3
CASE 2: Vehicle Wheel Load at 6"
CASE 3: Vehicle Wheel Load at Mid-span
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Pe r‘m aTr'a Project: CR 455 South Lake Trail
By: KAS Date: _ 9/20/2024
The Concrete Boardwalk Company
Analysis Load Summary
FLEXURAL DESIGN LOADS
Service Moment | Ult. Moment

10.0 -

8.0

6.0 q

Moment (ft-kips)

-2.0 4

-4.0 4

-6.0 -

CASE 1: Uniform Live

4.0 q

2.0 1

0.0 1

DEAD LOAD (ONLY)

(M2 =
(M2 =

(oM =
(M =

(o =
(M =

(M =
(M!* =

0.22 k-ft

-0.56 k-ft

DL + LL (CASE 1)

@ x=4.50 ft
@ x=7.00 ft

DEAD LOAD (ONLY)

(MY =
(M =

0.27 k-ft

-0.70 k-ft

DL + LL (CASE 1)

0.50 k-ft @ x=4.50 ft (HM," = 0.76 k-ft

-1.06 k-ft @ x=7.00 ft (M = |57 keft
DL + LL (CASE 2) DL + LL (CASE 2)

3.20 k-ft @ x=3.00 ft (OM;" = [ 5.60 k-ft

-2.47 k-ft @ x=7.20 ft (M = [ -4.09 k-ft
DL + LL (CASE 3) DL + LL (CASE 3)

5.22 k-ft @ x=4.50 ft (OM,;" = [ 9.02 k-ft

-2.47 k-ft @ x=7.20 ft (-ML = [ -4.09 k-ft

Moment Diagram (Factored Loads)
x (ft.)
e CASE 1 CASE 2 e CASE 3

CASE 2: Vehicle Wheel Load at 1'-0"

CASE 3: Vehicle Wheel Load at Mid-span

@ x=4.50 ft
@ x=7.00 ft

@ x=4.50 ft
@ x=7.00 ft

@ x=3.00 ft
@ x=7.20 ft

<==CONTROLS

@ x=4.50 ft
@ x=7.20 ft
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Pe rm a ra Project: CR 455 South Lake Trail
By: KAS Date: 9/20/2024
The Concrete Boardwalk Company Checked By: AMC
Tread Concrete Design
Controlling Flexural Design Parameters Tread |properties
+Ms = 5.2 k-ft Positive Flexure Cover (Bottom)=| 1.50 in
+Mu = 9.0 k-ft Positive Flexure b=| 33.38in See 2.0 Loading Criteria
-Ms = -2.5 k-ft Cantilever Flexure h=| 5.50in
Mu = -4.1 k-ft Cantilever Flexure
Flexural Reinforcing Size # of Bars
Shear Design Parameters Top Rein. | #5 B
Vs =]  3.68 kips Inout value from Summa Bottom Rein.|  #6 4
Vu=|  6.20 kips P v
Design Parameters [ +As provided =[ 1.77 in.A2 |
¢= 0.90 (5.5.4.2) [ -As provided =[ 0.92 in.A2 |
fy = 60 ksi
fc= 5.0 ksi
B= 0.8
| Lateral Reinforcement| #5 | 18 in. oc
Effective Depth
d1 =] 3.63 in
d2 =] 3.1910n

TREAD

STRENGTH LIMIT STATE REINFORCING CHECK per AASHTO LRFD 5.6.2.1/5.6.3.2

Positive Mid-span flexure

Negative Cantilever flexure (if applicable)

+Mu = 9.0 k-ft -Mu = -4.1 k-ft
c= 0.93 in c= 0.49 in.
d= 3.63 in d= 3.19in

c/d = 0.26 c/d = 0.15
Tension Controlled Failure Tension Controlled Failure
Asreqd =]  0.62in.A2 Asreqd =]  0.30in./2
Asprovided =|  1.77 in.A2 |OK As provided =|  0.92in.A2  |OK
M, = @A f(d-T) = 25.9 k-ft  |Mu:Mn = 0.35 M, = @A (d-T) = 12.4 k-ft |Mu:Mn = 0.33
OK, phi*Mn>Mu OK, phi*Mn>Mu

805 Dr 0-) mmm On e 77 TELZ W@ permatrak.com
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Job No.: 2020-1427
Project: CR 455 South Lake Trail
H KAS Date:

Sh. 8 of 8 Pg. 9

9/20/2024

Tread Concrete Design

SHEAR DESIGN (AASHTO 5.7.3.3)

Tread Shear

Vu = 6.2 kips

qv = 0.90

dv = 3.96 in.

(Per AASHTO 5.7.3.3-3) B = 2
¢Vc = ¢0.0316*B*sqrt(f'c)*b*d = 16.8 kips Shear OK (AASHTO 5.7.3.3-3)
¢Vs = 0.0 kips Shear by concrete only
8050 Corporate Conter Drive Suite 100.] @88 Charlotie, b 77-332.7862 W8 permatrak.com
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Job No.: _ 2020-1427 Sh. 1 of 8 Pg. 10
Project: CR 455 South Lake Trail
By: KAS Date: _ 9/20/2024
Checked By: AMC

Beam Analysis - Dead Load

Input Data pP Loading Diagram .
Beam Span Data X P
Left Cantilever,a=| 0.00 ft oL
Middle Span, b =| 22.33 ft w v
Right Cantilever, c =|  0.00 ft TR IR
: - A A
Total Beam Length, L=| 22.33 ft | a b c
Beam Width,=[  10.50 in. :
Beam Depth = 14.00 in. Rt RR
Service Reactions
Loading Data
Tread DL 0.325 k/ft R = 5.34 k R.=[  5.34k
Beam DL 0.153 k/ft 1\/[L = 0.00 k-ft MR = 0.00 k-ft
Total DL 0.478 k/ft
Ult. Reactions
[wP" | 0.478 ki/ft |
R.= 6.67 k R:=[ 6.67k
[Beam Weight | 3419.3 Ibs | M.=| _ 0.00 k-ft M.=| 0.00 k-ft
“Note: P" not used for +M
DL Load 1.25 Shear Diagram
Factor ) 6.0
Service Shear 401
Vmax=| 534k E 20
Vmin = -5.34 k < w0
Ult. Shear » 204
Vmax=| 6.67k 01
Vmin = -6.67 k 60 |
X (ft.)
Moment Diagram
Service Moment 350 -
n
(=}
+Mmax=[2981kft |  F
@ x=11.17 ft = 50
Mmax=[_000KA ] E o
<]
@ x=0.00 ft 2 .l
Ult. Moment 101
5.0
*+Mmax =| 37.26 k-ft 0 e T T T T T T LT S e e T
@ x=11.17 ft S 8 8 3 4 ¥ 8 X X®)I ¥ S 2 5 = & o o

Mmox <[ 000kt ]

@ x=0.00 ft

8030 Conparate Canter Dilve Subte 100-)
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Pe r'm aTrq Project: CR 455 South Lake Trail
By: KAS Date: _ 9/20/2024
The Concrete Boardwalk Company Checked By: AMC
Beam Analysis - Live Load (Uniform)
Input Data Loading Diagram
Span Data | X
Left Cantilever, a = 0.00 ft
Middle Span, b =| 22.33 ft wit
Right Cantilever, c =| 0.00 ft liil“¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢“¢¢
Total Length, L =| 22.33 ft a b o
Rt RR
Loading Data Service Reactions
Uniform Live Load
Pedestrian 90.00 psf R! = 4.52 k R: = 4.52 k
Tributary Width 4.50 ft See input data from ‘Load 1\/[5L = 0.00 k-ft Mf =[ 0.00 k-ft
Beam Length 22.33 ft Criteria’
Tributary Area 100.49 ft"2 Ult. Reactions
[w 0.405 k/ft | R.= 7.91k R.=[ 791k
M.=[  0.00 k-t M.=[  0.00 k-ft
CASE 1: Uniform Live Load
LL Load Factor 1.75 o Shear Diagram
4.0
Service Shear 3.0
2.0 4
Vmax=| _4.52k 2 0
Vmin = -4.52 k < 00
Ult. Shear @ ]
30 |
Vmax = 7.91 k 40|
Vmin = -7.91 k 50
x (ft.)
Moment Diagram
Service Moment 3000 -
g
D x=11.17 ft = 200
amox-[000RH ]  §
@ x=0.00 ft 2 "
10.0 A
Ult. Moment
5.0
+Mmax =[_44.18 k-ft_] W 2 e & & = g 2 s g ¥ s = 2 3 8 8 3
@ x=11.17 ft S S S 33 F 8 2 Sx®I L¢3 s oS o8 ow
-Mmax =[_ 0.00 k-ft_]
@ x=0.00 ft

H030 Corparate Conter Dibve Subte 100-] BEE Ohodarie, MC 28224 808 FH0-229-1014 08 BF7-JI12-FRL2 WEE  persorak.co
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By: KAS Date: __9/20/2024

The Concrete Boardwalk Company Checked By: AMC

Beam Analysis - Live Load (Vehicle)

H-5 Design Truck (10,000 Ib. Vehicle)

Input Data Loading Diagram
Span Data (assume loads do not act on cantilever)
Left Cantilever, a =|  0.00 ft L pWw pWw M
Middle Span, b =| 22.33 ft Mﬁ X z
Right Cantilever, c =] 0.00 ft i ‘D_
Total Length, L=| 22.33 ft a b c
1
Loading Data R RR
Vehicular Loading i
Rear Wheel 2.00 kips |52 Put data
~ rom 'Load
Front Wheel 1.00 kips Criteria’
z' dimension (width) =| 14.00 ft (axle width)
Contribution to Beam from entire axle load
Front Wheel 0.80 kips See Max
Rear Wheel 3.20 kips | Reaction data
z' dimension (width) =| 14.00 ft from 'Tread  (axle width)
Load
Summary’
LL Load
Factor 175
6” PW Z PW
A A
CASE 2: 'x'=0'-6" a b c
Rt RR
pW W
L/2 2 P
A A
CASE 3: 'x'=L/2 a b C
RL RR

Case 4 (max reaction): Pw occurs 6" from edge of beam

B050 Corporate Conter Drive Suise 100.] s@88 Chororte, MNC 28324 sae 780.239.3034 sem E7F7.332.7E42 EEE permotrak.osm
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Pe rm a Project: CR 455 South Lake Trail
By: KAS Date: 9/20/2024

The Concrete Boardwalk Company

Beam Design - Live Load (Vehicle)

CASE 2: 'x' = 0'-6"

Shear Diagram

Service Shear 8.0
vi=[ 549k 801
VR = -5.49 k 40
A
Ult. Shear = ] \
I S IR R BB A R EEE B R RE
vi=| 961k P P T s 3 s e 2 4 d|le £ 2 g g
VR = -9.61 k
-4.0 4
60
Service Moment x (ft.)
Moment Diagram
+Mmax = 223 " Y Moment Diagram
@ x=14.29 ft 0 '
-Mmax = ¥ 3009
@ x=0.00 ft § 250 |
g 20.0 4
Ult. Moment ]
= 1504
+Mmax =[ 39.08 k-ft 1001
@ x=14.29 ft 5.0
-Mmax =[_ 0.00 k-ft | | | | -
@x=0.00 ft
*Note (-) ; ) - - = = 2 & N
CASE 3: 'x'=L/2
Service Shear Shear Diagram
3.0
VL = 1.19 k 20
VR = -2.01 k
1.0
m
Ult. Shear f_:' 0.0 | |
VL = 2.09 k 2
VR=| -351k ? 0]
-3.0
Service Moment 401 )
X .
+Mmax =[ 22.3 k-ft Moment Diagram
@x=1117ft ~ %07
-Mmax = £ 300
@ x=0.00 ft §, 250 |
<
Q
Ult. Moment E 2007
= 50 |
+Mmax =| 39.08 k-ft 100
@ x=11.17 ft
-Mmax = 501
@ x=0.00 ft P
Fx(ft.)r - " - -
B050 Corparate Conter Drive Suse 100.]1 a8 Chorlorte, MC 282246 aae 780.229.3014 sem E77 2.7E42 WEE permorok.oom
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Beam Analysis Load Summary
SHEAR DESIGN LOADS
Service | | Ultimate

Shear (kips)

DEAD LOAD (ONLY)
DL + LL (CASE 1)
9.86 kips
DL + LL (CASE 2)

DL + LL (CASE 3)

7.3 kips

SERVICE
9.9 kips
9.9 kips

DEAD LOAD (ONLY)

6.67 kips

DL + LL (CASE 1)

DL + LL (CASE 2)

DL + LL (CASE 3)

MAXIMUM REACTIONS

. ULTIMATE
R, = 14.6 kips
RY =] 14.6 kips

Shear Diagram (Factored Loads)

20.0 4

15.0 q

10.0

5.0 4

0.0

-5.0 4

-10.0

-15.0 4

-20.0 -

CASE 1: Uniform Live
CASE 2: Vehicle Wheel Load at 6"
CASE 3: Vehicle Wheel Load at Mid-span

== CASE 1

x (ft.)

=——=CASE 2 === CASE 3
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Pro;ect CR 455 South Lake Trail

Moment (ft-kips)

The Concrete Boardwalk Company KAS Date: _9/20/2024
Analysis Load Summary
FLEXURAL DESIGN LOADS
Service Moment | | Ult. Moment
DEAD LOAD (ONLY) DEAD LOAD (ONLY)
(M = [T29.81 ket | @ x=11.17 ft (OM = [T37.26 k-t | @ x=11.17 ft
(-MPt = [0.00 k-ft @ x=0.00 ft (-MP" = [ 0.00 k-t @ x=0.00 ft
DL + LL (CASE 1) DL + LL (CASE 1) <==CONTROLS
(OM{" = [55.05k-ft | @ x=11.17 ft (M= 8144 kft | @ x=11.17 ft
(M = [ 0.00 k-ft @ x=0.00 ft (-ME = [ 0.00 k-ft @ x=0.00 ft
DL + LL (CASE 2) DL + LL (CASE 2)
(OM;" = [T24.20 kft | @ x=13.40 ft (OM," = [ 76.34 k-t @ x=0.00 ft
(-M! = [ 0.00 k-ft @ x=0.00 ft (M = [ 0.00 k-ft @ x=0.00 ft
DL + LL (CASE 3) DL + LL (CASE 3)
M= [Ta7.67 kit | @ x=11.17 ft (OM" = 6852 kft | @ x=11.17 ft
(-M!" = 0.00 k-ft @ x=0.00 ft (MM = 0.00 k-ft @ x=0.00 ft

Moment Diagram (Factored Loads)

90.0 4

80.0 4

70.0 4

60.0 4

50.0 4

40.0

30.0

20.0 4

10.0 -

0.0

x (ft.)
——CASE 1

CASE 2 === CASE 3

CASE 1: Uniform Live

CASE 2: Vehicle Wheel Load at 6"
CASE 3: Vehicle Wheel Load at Mid-span

BO530 Corporate Conter Dulve Suise 100-] BE8 Chorotie, MC 28226 BER F80-229-3035 #E@ E7F7-332-78462 EEE permoirok.com
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Job No.:

2020-1427 Sh. 7 of 8 Pg. 16
Project: CR 455 South Lake Trail

The Concrete Boardwalk Company By: __KAS Date: __9/20/2024
Checked By: __AMC
Beam Concrete Design
Controlling Flexural Design Parameters Beam properties
+Ms = 55.1 k-ft Positive Flexure Cover = 1.50 in
+Mu = 81.4 k-ft Positive Flexure b=| 10.50in
-Ms = 0.0 k-ft Cantilever Flexure h=| 14.00in See 2.0 Loading Criteria
-Mu = 0.0 k-ft Cantilever Flexure
Flexural Reinforcing Size # of Bars
Shear Design Parameters Layer 1 #6 3
Vs = 9.86 kips Input value from Summary Layer 2 Ll _
Vu = 14.59 kips Top Layer #5 2
Space, s 0in.
Design Parameters
¢= 0.90 (5.5.4.2) +As provided = [ 2.21in.22
fy= 60 ksi - As provided = | 0.61 in.A2
fic= 5.0 ksi
b= 0.8 Shear Reinforcing Size Spacing
Stirrup] #3 6 in. oc
Effective Depth
d1 = 11.75in
d2 = 11.00 in "
davg = 11.38 in
d3 = 11.81in

Positive Mid-span flexure

+Mu = 81.4 k-ft
c 3.71in
d= 11.38 in
c/d = 0.33
Tension Controlled Failure
As req'd = 1.91in./2
As provided = 2.21in.72 OK
@M, = @A, f(d-7/) = 98.3 k-ft |Mu:Mn = 0.83
OK, phi*Mn>Mu

BEAM
STRENGTH LIMIT STATE REINFORCING CHECK per AASHTO LRFD 5.6.2.1/5.6.3.2

Negative Cantilever flexure (if applicable)

| oMa= A f(d-) =

NA |
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Beam Concrete Design

SHEAR DESIGN (AASHTO 5.7.3.3)

Beam Shear

Vu=| 14.6 kips
Qv = 0.90
(AASHTO0 5.7.3.3-3) B = 2
¢Vc=| 13.7 kips
¢Vs =| 20.4 kips
Shear Reinf. Req ? YES
Av (min) =| 0.009 in."2
vu=| 0.151 ksi
dv=| 10.24in.
Smax = 8.19 in.
S = 6.00 in.
Av =| 0.22in.A2
qVc + ¢Vs =| 34.0 kips

Per AASHTO 5.7.3.3-3

<0.125fc’

Shear OK

Service Deflection (AASHTO 5.6.3.5.2)

Midspan Deflection
n= 7.20
p = ASDI’OV/bd = 00185
= 0.400
jd = 9.86
fr=| 0.537 ksi

Ig =] 2401.0 in."4

Mcr =

15.3 k-ft

lcr =1 1070.0 in.A4

le =1 1098.8 in."4

Alimit = L/360 = 0.744
A (uniform)=| 0.512in. |OK
A (wheel)=| 0.362in. |OK




