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JAMES F. HEIDT, PE, LLC

CIVIL & STRUCTURAL ENGINEERING

TRAIL BRIDGE - Dead Loading Calculations

Project: 38’ x 12' Flat Snowmobile Bridge #857 By: JFH
o RS R, RE RO Watertown Date: 12/1/22
o e e Jefferson County, Wisconsin REV.
Client: Custom Manufacturing, Inc. Job No. 22-129
606 Delco Drive, Clinton, Wi Page: 2 /
A B C D E F G H I J K L M N “
10 Length (ff) Width (ft)
Main Span 38 v~ 12
Length  Width Area Number UnitWt. Length Total Wt
Member (in) (ft) {ft) (sf) (ea) {plf) (ft) (Ibs)
Railing - Posts 4x4 59.50 4,96 22 3.40 109.08 371
Railing - Posts 6x6 5.00 0 8.40 0.00 0
Railing - Toe Kick 2x8 38.00 0 3.02 0.00 0
Railing - Toe Kick 2x10 38.00 2 3.85 76.00 293
Railing - Horz. Rails 2x4 38.00 4 146  152.00 222
Railing - Horz. Rails 2x6 38.00 2 229 76.00 174
20 Railing - Horz. Rails 2x8 38.00 0 3.85 0.00 0
Railing - Cap Plate 2x6 38.00 2 2.29 76.00 174
Railing - Spindals 1-1/2 x 1-1/2 38.00 0 0.73 3.38 0]
Railing - Cross Bucks 2x6 38.00 0 2.29 0.00 0
Wood Deck - 2x10 Plank (2) Layers 3800 12 456 2 385 1.00 3,511
Wd Wearing Deck 1x3 RS Oak 38.00 12 456 0 293 1.00 0
Wd Wearing Deck 2x6 RS Oak 38.00 12 456 0 417 1.00 0
2 x 2 x 1/4 Angle 3425 285 40 319 114.17 364
Subtotal Bridge Dead Load / 5,109
Bridge Beams wi6x40 v~ 38 5 40.00 ¥ 190.00 7,600
30
Bridge Arched Section Dead Weight 12,709 lbs
Dead load of bridge (psf) 279 psf
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TRAIL BRIDGE - Bridge Deck Calcs |

JAMES F. HEIDT. PE. LLC

Project:  38'x 12' Flat Snowmobile Bridge #857 By: JFH
i Watertown Date: 12/1/22
Jefferson County, Wisconsin REV.
Client: Custom Manufacturing, Inc. Job No. 22-129
606 Delco Drive, Clinton, Wi Page: 3 /
A B o D E F _G H I J K L M N/l
10 38 x12'v
Bridge Deck Design Data: Units Bridge K v
Bridge Width ft 12.00 ! [
DeckingSpanCtoC  in 3425 / I =
Decking Clear Span in 2725 i
DL on Deck psf 10.0 ; i N
LL #1 on Deck psf 60 A1
LL #2 on Deck psf 30 / : L
Vehical Weight Ibs 25,000 -
VL on Deck psf 3125
20 i
SN
Decking Physical Properties: Pine - - - ~
Deck material 2x10 S4S {} * * + '-"11"
Width (d) 9.250 # A
Thickness (b 2} Layers 3.000
B O % /3 BRIDGE CROSS SECTION
Moment of Inertia boc ~ in*4 197.863 kSJ/ SCALE: 1/2°=1-0"
Moment of Inertia lyy in"4 20.813
Section Modulus Sxx in"3 42781
30 Section Modulus Syy in"3 13.875
" Wood Stress Adjustment Factors (NDS Table 4A)
Decking Structural Properties: MSR Pine| Load Repetitive  Wet Size Flat Use Net Adjusted
Deck material 2x10 S4S| Duration Member Service Factor Factor Factor Allowable
Allowable [&s) Cr CM CF Ciu Stresses
Bending (Fb) psi 2,760 1.15 1.15 0.85 1.00 1.00 1.12 3,103
Tension (Ft) psi 1,925 1.15 1.00 1.00 1.00 1.00 115 2,214
Horiz. Shear (Fv) psi 190 1.60 1.00 0.97 1.00 1.20 1.86 354
Compression (Fcp) psi 805, 1.15 1.00 0.67 1.00 1.00 0.77 620
Compression (Fcll) psi 1,975 1.15 1.00 0.80 1.00 1.00 092 1817
40 Modulus of Elasticity psi 2.00E+06 1.00 1.00 0.90 1.00 1.00 0.90 1,800,000
Loading on one plank: ”
w = (dM2)*(DL+LL#1) pif 53.96 .
& — 4 —e 4
w = (d/12)*(DL+LL#2) pif 3083 - e e T e D7 s P Ve
w = (d/12)*(DL+LL#2+VL) pif 271.72
50
Maximum loading on deck plank = plf 271.72
Rearrange deflection equation and solve for maximum deck span based on /360 deflection:
Lmax = [(A*384*El)/5*w]*.25 in 7249 OK Based upon double deck.
Check decking shear stress:
Max. Load Stress
60 Uniform 271.72 pif fu = 1.5*VIA = (W*)/2)/A = 41.92 psi OK Based upon double deck.
Point 7,500 Ibs fy=15"VIA= 270.27 psi OK Based upon double deck.
Notes: 1. If the VL is from a tracked vehicle, then point load is uniformly distributed over a number of plank.
2. If the VL is from vehicle tires, then the point load is assumbed fo be from a large tractor type wheel and distributed over
1-1/2 double plank widths.
Check compressive stress from tire imprint. Truck Ag. Tire Sno-Cat
Tire 152 L.I. Track
Assumed Tire Imprint Area A= in*2 88.5 283 2,080
70
Tire load P = (6*VL)/2 Ibs 7,500 7,500 7,500
Compressive stress = PIA = psi 84.75 OK 26.50 OK 361 OK

Notes:
2. Track data from Tucker Snow-Cat Corp.

1. Tire area data from Goodyear Tire & Rubber Co.



JAMES F. HEIDT. PE. LLC

CIVIL & STRUCTURAL ENGINEERING

TRAIL BRIDGE - Beam Loading Calculations

T e e e Project: 38' x 12' Flat Snowmobile Bridge #857 By: JFH
2533 LAUNDALE DR LOIT. WISCONSIN 535 5
BrCeE 3 0 CEL. E08-43TTIEL FAX EDAIESCTIT EAMMAIL SECTISEMSACL IOV Watertown s 3 Date:  12/1/22
- Jefferson County, Wisconsin REV.
Client: Custom Manufacturing, Inc. Job No. 22-129
606 Delco Drive, Clinton, Wi Page: :./
A B c D E F 6 H | J K L M 1|
10 38 x12y
Bridge Design Data: (in) Units  Bridge Beams t 7
Beam Nominal Span ft 38.00 ._/
Beam Clear Span it 35.00 I
Beam Spacing 34.25 ft 285 3 7
Number of Beams ea 5 )
Bearing Pan Width 255 ft 208
Bearing Pan Length ft 13.71
Assumed Soil Bearing Capacity psf 1,500
20 Bridge Beam Loading:
Dead Load psf 27.90 4
Lo Lo et 50.00 /3 BRIDGE CROSS SECTION
Live Load #2 psf 30.00 s/ some mzmier
Vehicle Load on 8'x10' lbs 25,000 = )
Snow Load psf 30.00 Zone Snow Zone Loading _
Aliowable Deflection L/360 in 117 Zone 4 Marathon Co. to Bayfield Co. 60 psf
Zone3  Waushara Co. to Marathon Co. 50 psf
Dead Loading on Beams: Zone 2 Columbia Co. to Waushara Co. 40 psf
DL on Inside Beams pif 79.63 Zone 1 WV/IL Border to Columbia Co. 30 psf
30 DL on Quiside Beams pif 39.82
Live Loading on Beams:
LL #1 on Inside pif 171.25
LL #2 on Inside pif 85.63
VL on Inside pif 817.83
LL #1 on Outside plf 85.63
LL #2 on Outside pif 42.81
VL on Outside plf 408.92
40
Snow Load on Beams:
SL on Inside Beams plf 8563
SL on Qutside Beams plf 42.81
Compute Beam Reactions:
Inside Beams:
Load condition #1 = DL + .80*(LL#1+ SL) Ibs 5417
50 Load condition #2 = DL +.75%(LL#2+SL+CL) Ibs 8,860
{Outside Beams:
Load condition #1 = DL + .80*(LL#1+ SL) Ibs 2,709
Load condition #2 = DL +.75%(LL#2+SL+CL) Ibs 5,040
Compute Bridge Support Loading: Load
E on Pan
60 Loading Condition #1 Ibs 21,670
Loading Condition #2 Ibs 36,661 /7 BEAM BEARING DETAIL
\s_w/ SCALE- 17=1-0°
Loading Condition #3 w/ C.L. over pan lbs 38,182
Compute Maximum Soil Bearing Load:
From Maximum Loading on Bearing Pan psf 1,311

70



JAMES F. HEIDT, PE. LLC

TRAIL BRIDGE - Bearing Pan Loading Calculations

CIVIL & STRUCTURAL ENGINEERING Project:  38'x 12’ Flat Snowmobile Bridge #857 By: JFH
: Watertown Date: 12/1/22
on Jefferson County, Wisconsin REV.
Client: Custom Manufacturing, Inc. Job No. 22-129
606 Delco Drive, Clinton, Wi Page: 5 \
A B c D E F G H [ J K L M Nd
10 Note: This analysis is based upon the theory of a beam on a continuous elastic support, for this the following references were used:
1. Advanced Mechanics of Materials, Seely & Smith, 2nd Ed., John Wiley & Sons, 1952, Chapter 7, pages 188 - 219
2. Foundation Analysis and Design, Joseph E. Bowles, 3rd Ed., McGraw-Hill Co., 1982, Section 9-7, pages 326 - 329
36" Bearing Pan
Pan Properties: Soil Properties: Bearing Pan Sizes
Fy = (psi) 30,000 Soil Bearing (psf) 1,500 Width Ixx lyy Sxx Syy C
Fall= (psi) 20,100 Subgrade Modulus k {pci) 350 (in) (in*4) (in"4) (in*3) (in*3) (in)
E=(psi) 29,000,000 Subgrade Modulus ko (psi) 8,925 18 58.10 878.24 10.586 22.242 5.488
box=(in*4)  59.82 No. Bridge Beams = 5 >>>>> 24 5982 164531 11.087 22115 5.395 |<<<<<
Sxx =(in*3, 11.09 Beam Spacing (in) = 34.25 30 61.31 2,703.65 11.535 22.013 5.315
20 ¢ =(in) 5.395 36 6261 4,05881 11.938 21.928 5.245
38 -/ 42 63.76 591205 12.301 21.857 5.183
Bearing Pan Loading: Single 48 64.78 795581 12632 21.796 5.128
End
Loading Condition #1 Ibs 21,670 /From page 4, line 60 Note: Bearing pan steel plate is 3/16" A1011 CS-B with
Loading Condition #2 Ibs 36,661 From page 4, line 62 a minimum Fy = 30,000 psi.
Loading Condition #3 Ibs 38,182 From page 4, line 64
Pan Size: A B C D E
Width {in) 25.50 213 (ft)
30 Length (im) 164.52 1371 (ft) ,E: e 1
"3 = ¥
pa 1 .
Compute Soilfs= 1,311 / g /0 " L L L . L e i PRz
b 7 7 ] [ S o
OK T T ¥ i 55
Compute Bearing Pan Stresses: A 2 < —— e —— i e e i
‘ 1 | | i | |
Compute B = MVkI(4El) = 0.034 U ROTSING il :
T e VIEW FOR CLARITY. s :
40 Compute L = 5.54 /s ELEVATION BEARING PAN & BEAMS
: ] P GALVANIZED METAL BE
Maximum beam end reaction P = 9,546 lbs . 51/ SCALE 1/2'=1-0 COVERED BY s DT
Single Load on Pan Muitiple Loads on Pan
Bearing Pan Stresses: Beam Mk A B C D E Units
Loading on base =P = (Ibs) 9,546 Load P 4773 9,546 9,546 9,546 4,773 Ibs
Dist. C -68.5 -34.25 1 34.25 68.5 in
Compute ymax = B*P/(2*k) = (in) 0.018 Bx= -2.307 -1.153 0.034 1.153 2.307
AxofC 0.008 0.217 1.000 0.217 0.008 Table 7
50 Compute Mmax = P/(4"B ) = (Ib-in) 70,862 CxofC -0.142 -0.208 1.000 -0.208 -0.142 p.194-196
Compute omax= Moc/l =  (psi) 6,391 ymax = B*P/(2*k)*(Axa + Axb + Axc + Axd + Axe) = 0.026 in
OK Mmax = P/(4*B )*(Cxa + Cxb + Cxc + Cxd + Axe) = 21,344  Ib-in
omax = (Mmax*c)/l = 1,925 psi oK
60

70



JAMNES F. HEIDT. PE. LLC TRAIL BRIDGE - Wind Load Calculations

IR A ST T URAE XA INEER NG Project:  38'x 12" Flat Snowmobile Bridge #857 By:  JFH
o LJ.T:'}:D_:_I_: pE =BE-':_QIT CONSIN Watertown Date: 12/1/22
e = alibiifioy Jefferson County, Wisconsin REV.
Client: Custom Manufacturing, Inc. Job No. 22-129
606 Delco Drive, Clinton, W1 Page: 6 /
A B é D E F G H I J K L M N\
10 38 x12" 7/
Sym Units

Bridge Width B ft 12.00

Bridge Length L ft 38.00

Wind Load Calculations:

Basic Wind Speed \ mph 20 —

Wind Directionality Kd n/d 1.00 i_-. ‘i.

Importance Factor i n/d 0.87 ¥ 1 e e

Exposure Factor Kh n/d 0.85 b2 % q

Topographic Factor Kzt nid 1.00 T (5
20 Gust Factor Gf n/d 0.85 T =G 7 1

Enclosure Classification N.A. L 1 = =] M | I

Internal Pressure Coeff. GCpi n/d N.A. . : ' " . :

External Pressure Coeff. GCp nid N.A. [ o 1 t

N.A. A B
Compute Velocity Pressure: qz psf 15.33
w WIND LOADING DETAIL

Compute Wind Exposure: o R

Beam Depth d1 in 16.00

Deck Thickness d2 in 1.50
30 Railing Height hi in 42.00 The railing is assumed to be solid for wind resistance.

Wind Resistance Total Ht. h2 in 59.50

Compute Wind Loading: w pif 76.03

Bridge Dead Load = Total Wt. = Wadl lbs 12,709 ¥ From calc. page 2 line 31.

Bridge Bearing Pan Width = B ft 213

Bridge Bearing Pan Length = L ft 13.71

Bridge Bearing Pan Weight = Wp Ibs 832.3 Bearing pans weight about 28.5 psf
40 Check Base Overturning:

Bridge Dead Load 90*wWdl Ibs 12,936 10% reduction in dead load for this calculation

Bridge DL Lever arm a it 6.86

Wind Load Lever arm h3 ft 2.48

Compute overtuming equilibrium about the outter bearing pan edge using
a 10% reduction in the bridge dead load per ASCE-7, Section 2.4 Load Combinations.

Wind Load Moment (+) ft-lbs 7,163

Dead Load Moment () ft-lbs -88,678
50 Net Moment fi-lbs -81,515

Does bridge base resist overiuming? YES

60
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JAMEES F. HEIDT. PE. LI.C

TRAIL BRIDGE - Railing Caiculations

Project:  38'x 12" Flat Snowmobile Bridge #857 By: JFH
e . Watertown Date: 12/1/22
Jefferson County, Wisconsin REV.
Client: Custom Manufacturing, Inc. Job No. 22-129
606 Delco Drive, Clinton, WI Page: 7 ‘\
A B C D E F G H 1 J K L M
10
Per the ADA Code, railings must support a 50 pif loading along the
railing or 200 Ib load at any point. So, the two load conditions for the post
are for uniform loading on railing M = wsl or for point load at the post top
of M = Pl where | = the post length from bridge deck to top of rail.
The two load conditions for the railing are uniform loading M = wi*2/8 or
a point load at mid-span railing M = Pi/4.
Post Post Uniform Concentrated
20 Length  Spacing Loading Loading
?figzm (ig) (pif) (lbs)
42. 45. 50 200
Rail & Post Material Properties: MSR Pine MSR Pine A
2x4 4x4 =
Bending (Fb) psi 2,760 2,760 ;
Tension (Ft) psi 1,925 1,925 1 :r:';e&: L:V‘;FT: ::J'l::-:»a:r NG
Horiz. Shear (Fv) psi 190 190
Compression (Fcp) psi 805 805
30 Compression (Fcll) psi 1,975 1,975 Q o. 4
Modulus of Elasticity psi 2.00E+06 2.00E+06 .
Decking Physical Properties: 2x4 4x4 b + et
Width (d) in 3.500 3.500 SIDE VIEW ENOVEW
Thickness (b) in 1.500 3.500
End Area (A) in"2 5250  12.250 s RAILING ELEVATION & SECTION
Moment of Inertia Ixx in*4 5.359 12.505 51 SCALE 1/2°=1.0°
Moment of Inertia lyy in*4 0.984 12.505
Section Modulus Sxx in*3 3.063 7.146
40 Section Modulus Syy in*3 1.313 7.146
Uniform Load Point Load
For the post: 4x4 Post 4x4 Post
M =wsi= 7984 M=PI= 8,400 in-lbs
Sreq=M/Fb= 2893 OK 3.043 OK in*3
50 For the rail: 2x4 2x4
M =wir2/g = 924 M=Pllid= 2106 in-lbs Clear span dimension of rail.
Sreq=M/Fb= 0335 OK 0.763 OK in*3
Computed in the weak direction.
60
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JAMES F. HEIDT. PE. LLC TRAIL BRIDGE - Railing Calculations

Gk & SRCSIVRAL CHOI R HG Project: 38" x 12’ Flat Snowmobile Bridge #857 By: JFH
e e e TN R Watertown Date: 12/1/22
: e Jefferson County, Wisconsin REV.
Client: Custom Manufacturing, Inc. Job No. 22-129
606 Delco Drive, Clinton, Wi Page: 8 “
A B & D E F G H i J K L M N
10 Plate Material & Size: A36
Fy ksi 36 3/a8"
Fu ksi 58 ] 3 /167
Width wp in 4.000 s
Depth dp in 6.000
Thickness tp in 0500 1/2 /
No. Bolts n ea 1.000
Bolt Size in 0625 5/8
Dia. Hole dh in 0688 11/16 -
ShearLine ab in 1.75 2 E
20 Tension Line b-c in 2.00
Number of Beam Clamps used ea 4 gg
Max. Beam Reaction Vx = kips 8.04 Pg4L 50 E
Connection Shear Vx = kips 6.41 \
Connection Shear Vz = kips 1.29 Wind Load L & L ;75 u w3/ 16N A
Connection Tension Vy = kips 0.00 4 = ’ N
Connection Moment ft-kips 0.00
Compute Net Plate Area: /8 N BEAM CLAMP
L an=ip~irdifigp= 2 15H \_S1 / SCALE 3"=10" (22 THUS)
An= 85Ag= in"2 1.700 R W
Design An = Min. = in"2 1.656
AISC Table J3.2 SAE J429
Compute Plate Design Strength: Bolt Material A307 A325 A490 Grade 8
&Tn = O*Fy*Ag = kips 64.80 Tensile Strength (Fu) ksi 60 120 150 150
dTn = O*Fu*Ae = kips 72.05 Min. Yield (Fy) ksi N/A 92 130 130
Nominal Tensile (Fnt) ksi 45 90 113 113
Allowable plate strength = kips 64.80 Nominal Shear (Fnv) ksi 24 60 60 60
40 Is the plate strength > Plate Shear? OK
Check Bolt Strength: SAE J429
Bolt Material & Size: Grade 8
Tensile Strength of Bolt (Fu) ksi 150
Min. Yield Strength (Fy) ksi 130
db in 0.625 5/8
Ab in"2 0.307
Design Single Shear Strength = kips 13.46 Based on threads in the shear plane
50 Design Double Shear Strength = kips 26.92
Design Tension Strength = kips 25.89
Check Bolts for Shear:
Shear Load per Bolt kips 1.60 No. of Clamps = No. Bolts
Shear Stress in Bolt ksi 5.22
OK Find Rupture Shear Strength:
Check Combined Shear and Tension on Boit:
Check Shear Yielding:
60  Allowable Stresses: Tn = .60*Fy*Avg+Fu*Ant = kips 66.93
AISC Table J3.2 Fnt ksi 113.0 :
AISC Table J3.2 Fnv ksi 60.0 Check Shear Fracture:
Tn = 60*Fu*Ans+Fy*Alg = kips 93.64
Interaction Eq. per AISC (J3-3b)
F'nt = 1.3*Fnt - (Q*Fnt/Fnv)*fv <= Fnt 127.23 Design Tn = kips 93.64
Check Combined Shear & Tension Interaction: Compute Plate Design Strength:
1.0 > fxfFvHy/FytiziFv = 0.05 ®Tn=.75Tn=  Kkips 70.23

oK OK
70 ‘



JAMES F. HEIDT, PE, LLC Project Title: New Snowmobile Bridge #857, Watertown, Jeffersc
2543 Laundale Drive Engineer:

Beloit, Wisconsin 53511 Project ID: 22:1 29 ‘ _ _
Phone: 608-931-7184 Project Descr:38' x 12' Flat Bridge w/ Vehicle Load = 25,000 Ibs.

E-mail: jheidt2543@aol.com
Printed: 2 DEC 2022, 12:05PM ”
File = C:\Users\limDOCUME~NENERCA~1\22-129 38' x 12’ Flat Bridge #857, Jefferson Co, Wi.ec6 .
Software copyright ENERCALC, INC. 1983-2019, Build:10.19.1.27 .
: Licensee :

Steel Beam
Lic. # : KW-06005934 i ;

DESCRIPTION: _ Main 38' Span (35' Clear Span) - LC#1 DL = 27.9 psf, LL = 60 psf, SL = 30 psf

CODE REFERENCES
Calculations per AISC 360-05, IBC 2009, CBC 2010, ASCE 7-05
Load Combination Set : IBC 2009
Material Properties
Analysis Method : Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing:  Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis:  Major Axis Bending

D(0.07963) L(0.1713) S(0.08563)

[,

A@L. WA16x40 W %
i Span = 38.0 ft e

f

Service loads entered. Load Factors will be applied for calculations.

_Applied Loads

Beam self weight NOT internally calculated and added
Uniform Load : D =0.07963, L=10.1713, S =0.08583 k/it, Tributary Width =1.0 ft, (Load Condition #1)

DESIGN SUMMARY L R _ ____DesignOK __|
Maximum Bending Stress Ratio = 0.270:1 Maximum Shear Stress Ratio = 0.053 :1 ‘
‘ Section used for this span W16x40 v Section used for this span W16x40
f Ma : Applied 49155 k-t Va : Applied ) 5174 k |
i Mn / Omega : Allowable 182.136 k-ft Vn/Omega : Allowable 97.60 k
} Load Combination +D+0.750L+0.750S Load Combination +D+0.750L+0.750S |
j Location of maximum on span 19.0001t Location of maximum on span 0.000 ft |
Span # where maximum occurs Span#1 Span # where maximum occurs Span #1 !
Maximum Deflection
Max Downward Transient Deflection 0.537 in Ratio= 848 >=360
! Max Upward Transient Deflection 0.000 in Ratio = 0 <3680
i Max Downward Total Deflection 0.854 in Ratio= 534 >=300 |
; Max Upward Total Deflection 0.000 in Ratio= 0 <300 '
Overall Maximum Deflections
Load Combination Span Max."-"Defl  Location in Span Load Combination Max. "+ Defl Location in Span
+D+0.750L+0.750S 1 0.8544 19.109 0.0000 0.000
Vertical Reactions Support notation : Far left is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum ) 5.174 5174
Overall MiNimum 1.513 1513
D Only 1513 1513
D+ 4.768 4768
+D+5 3.140 3.140
+040.750L+0.750S 5174 5174
L Only 3.255 3.255

S Only 1.627 1.627



JAMES F. HEIDT, PE, LLC Project Title: New Snowmobile Bridge #857, Watertown, Jeffersc

2543 Laundale Drive Engineer:
Beloit, Wisconsin 53511 Project ID: ~ 22-129 . ‘
Phone: 608-931-7184 Project Descr:38' x 12' Flat Bridge w/ Vehicle Load = 25,000 Ibs.
E-mail: jheidt2543@aol.com _ IO/ 1
Printed: 2 DEC 2022, 11:44AM
File = C:\Users\im\DOCUME~T\ENERCA~1\22-129 38 x 12' Flat Bridge #857, Jefferson Co, Wi.ec6 -
Steel Beam - Software copyright ENERCALC, INC. 1963-2019, Buiid:10.19.1.27 .

Lic. # : KW-060053984 ‘Licensee !

DESCRIPTION:

CODE REFERENCES
Calculations per AISC 360-05, IBC 2009, CBC 2010, ASCE 7-05
Load Combination Set : IBC 2009

Material Properties

Analysis Method ; Allowable Strength Design Fy : Steel Yield : 50.0 ksi
Beam Bracing:  Beam is Fully Braced against lateral-torsional buckling E: Modulus : 29,000.0 ksi
Bending Axis: ~ Major Axis Bending

Main 38' Span (35' Clear Span) - LC#2 DL = 27.9 psf, LL=30 psf, SL = 30 psf, VL = 25,000 Ib. '

L(0.8178)
D(0.07963) L(0.0B563) S(0.08563)

|
;& Wi1exa0 " f@%

i Span = 38.0 ft :
| : | ' 1
App[iéd Loads - R Service‘lco-ads entered. Load Féctors will be applied for- ﬁalculations.
Beam self weight NOT internally calculated and added
Uniform Load : D =0.07963, L=0.08563, S =0.08563 kift, Tributary Width = 1.0 ft, (Load Condition #2)
Uniform Load : L =0.8178 kfit, Extent = 15.0 —>> 23.0 ft, Tributary Width = 1.0 ft, (Vehical Load = 25,000 Ibs)
_ DESIGN SUMMARY - )
| Maximum Bending Stress Ratio = 0.469:1 Maximum Shear Stress Ratio = 0.066 : 1 |
{ Section used for this span W16x40 Section used for this span W16x40 1
i Ma : Applied 85.440 k-ft Va : Applied 6.411 k 1
1 Mn / Omega : Allowable 182.136 k-ft Vn/Omega : Allowable 97.60 k ‘
~ Load Combination +D+L Load Combination +D+L
| Location of maximum on span 19.0001t Location of maximum on span 0.000 ft |
; Span # where maximum occurs Span# 1 Span # where maximum occurs Span # 1 5
i Maximum Defiection
, Max Downward Transient Deflection 1.113 in Ratio = 409>=360 |
E Max Upward Transient Deflection 0.000 in Ratio = 0 <360
' Max Downward Total Deflection 1.364 in Ratio= 334 >=300
i Max Upward Total Deflection 0.000 in Ratio = 0 <300
Overall Maximum Deflections
Load Combination Span Max."-"Defl  Location in Span Load Combination Max. "+"Defl  Location in Span
D+, 1 1.3644 19.109 ‘ 0.0000 0.000
Vertical Reactions Support notation ; Far feft is #1 Values in KIPS
Load Combination Support 1 Support 2
Overall MAXimum 6.411 6.411
Overall MINimum 1513 1513
D+l 6.411 6.411
+D+S 3.140 3.140
+D+0.750L+0.7508 6.407 6.407
D Only 1513 1513
L Only 4.898 4898

S Only 1.627 1.627
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