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Project: Waterbury Demo Calculations
Contractor: Beck & Bellucci

Design Computations by: : Gregory MacAlister, EIT

Project Notes:

Use ASD design methodology to check the stresses in the existing girders during deck demolition. Use 56k
Excavator (CAT 324 DL) and 121k Truck & Tailer (See Dimensions sheet 2). Apply a 30% impact factor to the
Excavator only during deck removal. Truck/Trailer or excavator shall not move at speed exceeding 5mph, no
impact factor will be included for moving of equipment.

Removal of the deck will start @ Pier #3 and work outwards to each abutment.

Existing typical section consists of (5) girders spaced @ 7'-6" with (2) 2'-5" Overhangs. 8" Concrete Deck. 12"
Reveal on Concrete Parapet.

(5) Different Girder Existing Sizes. Girders are simply supported single spans.

- W36x160 w/ 13"x7/8"x 39'-6" Bottom Cover Plate
66.818' Max Span (Beam N1-A) Used 67' For Span

-W36x170 w/ 14"x 1"x 51'-9" Bottom Cover Plate
71.814' Max Span (Beam N2-A) Used 72' For Span

-W36x194 w/ 14"x 1 1/8"x 54'-0" Bottom Cover Plate
76.988' Max Span (Beam N3-C) Used 77' For Span

- W36x245 w/ 14"x 1"x 51'-10" Bottom Cover Plate (This Beam Size is only used as an Interior beam)
81.729' Max Span (Beam N3-D) Used 82' For Span

- W36x300 w/ 14"x 1"x 52'-8" Bottom Cover Plate (This Beam Size is only used as an exterior beam)
86.711' Max Span (Beam N3-E) Used 87' For Span

AISC_Manual_Label W A d b Ty tr
W 3BX300 300 88.3 367 16.66 0.945 1.68
W 3EBX245 245 721 36.1 16.51 0.800 1.35
W 3EX194 194 57.0 36.5 12,11 0.765 1.26
W3BX170 170 50.0 36.2 12.03 0.680 1.10
W 3BX160 160 47.0 36.0 12.00 0.650 1.02
S:=7.5 ft OH:=2 ft+—> ft=2417 ft  ygpe =150 pcf
12
dgeq =8 in
H,:=12 in Barrier/Curb Height
B, :=2 ft+i ft=2.417 ft Barrier/Curb Width
12
(s \ Ibf
Wei=1—+O0H-d +H,, B, =979.167 —
Wy i=S- ddeck Yeone, = 750 %tf ext* '\2 }' deck * Yconc. * Yconc. ft

Page 1 of 54




D ENG
Y}} b fﬁvn]z'm{og h

W\ RICI'NO‘ND ME 04357

Y
\\

For the Truck and Trailer Use Below Axle Dimensions

o — I S Y — —
24K 24K 48 FLATBED TRAILER 20K 20K 20K TRACTOR 13K
] e —
|-— £ | 3 ‘ s | 45 ‘ 135 |
P6  P5 PA  P3 P2 P1

Calculate Centroid of Truck/Trailer, Start 1ft from P1

P,:=13 kip x:=1ft

P,:=20 kip X;:=X;+13.5 ft=14.5 ft
P5:=20 kip X3:=X,+4.5 ft=19 ft
P,:=20 kip X4:=X3+4.5 ft=23.5 ft
P5:=24 kip X5:=X,+31 ft=>54.5 ft
P¢:=24 kip Xg:=X5+4 ft=58.5 ft

<P1'X1+P2'X2+P3'X3+P4'X4+P5'X5+P6‘X6>
(Py+P,+P;+P,+Ps+Py)

—1 ft=30.942 ft

C'G'Trailer =

Distance from Axle to C.G.

X = C.Guppajler = 30.94 ft

X3 1= C.Guppajer — (Xo— 1 ft) =17.44 ft
X3:= C.Guppgjer — (X3 — 1 ft) =12.94 ft
X4 3= C.Guppajier — (X4 — 1 ft) =8.44 ft

X5 := C.Guppajier — (X5 — 1 ft) = —22.56 ft

X6 1= C.Guppajier — (X¢— 1 ft) = —26.56 ft

Note that the above axle loads are Axle capacities. Actual Axle loading will be lower than loads
used. Even with the trailer fully loaded we do not expect to reach the axle capacity. Therefore,
Conservative
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Calculate Live Load Distribution Factors

Look @ Typical section with Excavator and Truck Side by side centered on Girders 2 and 4.

S
JE5" asr .7 B0 457
PaspaiiorsE Perooeator S Pirallars2 Ferafiar/2
’_ ! i _‘
7 &2 G [ ES
e e .= . [
A
0-283 Paxcdvafor (A3 encdiatar 0283 Pancdrdtor
CL200 P iraliar LB ralinr A0 roliar
125" 425 425 125 .50 3.0 200 450
TS0 T.5r TS5

Assuming the deck is cut longitudinally along the girder lines, calculate LL D.F. looking at deck simply

supported by adjacent girders. For simplicity assume P=1000lbs

Excavator D.F.
Take the moment about adjacent girder

P :=1000 lbf

excavator

P \

excavator 425 ft 1

2 ) —283.333 Ibt
75 ft

(
| ——x——
_\

Pexcavator 3 25 ft\l

2
7.5 ft

(
| —
A =216.667 Ibf

P \

excavator 425 ft 1

2 ) 283333 Ibt
75 ft

(
| ——+—
_\
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G1

DFgpoi=—r  =0.283
excavator
Dy =292 —0.433
excavator
DFgayi=— 05 —0.283

excavator



Truck D.F.

Take the moment about adjacent girder

Pyrucii= 1000 Ibf

P
(”—““-3.0 ft\l
32N 2 ) o000 1bf
7.5 ft
P
("—““-4.5 ft\l
4= 2 ) 30010t
7.5 ft
P
(”—““-3.0 ft\l
520 2 ) _o00
7.5 ft

;'ﬁvljzln :(m\b i
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G3 _o2

D.F¢atruck =
truck

G4

D'F'G4—truck =2 =0.6

truck

Gy | 0.2

D.Egstrucki=
truck

Calculate Worst Case Exterior D.F. (Place Excavato or Trailer 2ft From Curb)

p
.{ _tuck .55 ft\l
5.-0 2 ) 366667 Ibf
75 ft
P
(“—“C“-z.o ft\l
Gl =2 ) —133.333 Ibt
75 ft
P
(“—“C“-s.o ft\u
Gl = 2 ) —333.333 Ibf
75 ft

D'F'G4—Ext = D'F'G4EX'[1 + D'F'G4Ext2 =0.467

G5

D.Fpyi= =0.367

truck

G4Ext1 —0.133

truck

D.Fg4pxe1 =

G4
D.F g = — 2 =0.333

truck

G4 D.F. When G5 is fully Loaded
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Check W36x160 Beams During Demo

W36x160 Section Properties

Component H(in) Wiin)  A(in*2) y(in) Ay (int3)  1{in™M)  din) AdA2 +1 (in™d)
WG 160 36 12 47 18 846 97=0 358 10356.67
Cover Plate 0.875 13 1375 364375 A14.48 Q75T 14.84 250740
Sum J6.B8 2500 5A3E 54.44 126048 975073 18.44 12864.06
Yoar (in) 21.6
Yt (in) Yb (in) A (in*2) Sbot (in*3) Stop (in®3) | (inAd) W (lbs/Tt)

21.59 1528 58.375 21176 596,76 12864.06 198.64
Calculate allowable bending stress per AISC 9th Edition

.3 .3 Ibf .
S, =841.765 in S¢=595.759 in W= 198.637 = d=36.875 in
t

teyrpte = 0.875 in

be¢:=bayzexi60 =12 in
by :=Dbpysex160 =12 in

. 2
Atf = btf Tt tcvrplt 5 bcvrplt =23.615 in

Ayepi=d —t—
(76 bcf)

Fy

(
| =
= | ——
!
\ VY ksi

L.:=min (L., L

L.=13.23 ft

ty=33.96 in

) =

beyrpre =13 in

e
|+in=158.759 in
|
/

158.759 in

toyrpte = 0.875 in

teri=twaexi60 = 1.02 in

tibeam = trwsex160 = 1.02 In

L:=67 ft

ty = tywaexi60 = 0-65 in
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Agi=byety=12.24 in

b= tipeam T Levrpre = 1.895 in

F,:=33 ksi

+in=201.171 in
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Calculate Moments Due to Live Loads
Excavator Moment

Py :=56 kip Look at Excavator as Single 56k Point Load

Maximum Moment Occurs When Excavator is at Midspan

P L
Mo i= M =938 kip-ft Undistributed, Unfactored
4

Trailer Moment

Check Moment When Centroid of Trailer is at Midspan

L

P,:=13 kip Z;:i=—+X, =644 ft (Distance from Beam Support)
2
. L
P,:=20 kip Z,:=—+X,=509 ft
2
. L
P3 = 20 klp Z3 ::?+X3:464 ft
. L
P4_ = 20 klp Z4_ ::—+X4:4’1.9 ft
2
. L
P5 = 24 klp ZS ::?+X5:109 ft
. L
My truck1 i= 954 Kip « ft (P. A1)
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Check Moment When P3 of Trailer is at Midspan

P,:=13 kip
P,:=20 kip
P;:=20 kip
P,:=20 kip
P;:=24 kip
P¢:=24 kip

Mytruckz = 1020 kip - ft

le=£+(x3—x1):51.5 ft
2
L
ZZ:=—+<X3_X2):38 ft
2
Zs ::£:33.5 ft
2
L
Zyi=—+ (x3—x,) =29 ft
2
L
ZS:=?+<X3_X5):_2 ft

Ze ——+<X3 Xg) =—6 ft
2

(P. A2)

Mitruck 3= max (Mutruckl ) Mutruck2> =1020 kip-ft
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P

(Distance from Beam Support)

Z2 :=%+ <X2_X3> =38 ft

Not on This Span

Not on This Span
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Calculate Stress in Beam with Truck & Excavator @ Midspan w/ Full Dead Load form the Deck

2
W, L
Weeadext := 1.15 ¢ Wegip+ Wey = 1207.599 %f Meadext = Wi’“)z 677.614 kip - ft
t 8
Ibf (Waeadine* L)
Weadint *= 1.15 « Weeip+ Wi = 978.433 f_ M geadint = —~ T 7 =549.023 kip - ft
t

Girder #1

Mug1 i=D.Fye s Myexe + Meagexe = 1021.548 Kip - ft (Using Exterior D.F.)

M
figp = —L =20.576 ksi
St

Girder #2

Myc2 := D-Fgaex * Myexe + Mgeadine = 955.49 Kip - ft

M
fiop = —%2 =19.246 ksi
S

t

Girder #3

My63 1= D.Fg3ex * Myexe + D-Fgaeruck * Mutruck + Mdeadine = 1018.79 Kip - ft

M
UG _20.521 ksi
S

t

fogs =

Girder #4

Muga = D-Fgatruck * Mutruck + Mdeadine = 1161.023 Kip - ft

M
figai=—* = 23,386 ki
S

t

Girder #5

Mugs := D.F.gye * Mygruek + Mgeadexe = 1051.614 Kip - ft (Using Exterior D.F.)

M
fiosi=—2% =21.182 ksi
S

t

fi == max (fug1 » focz » foca » foca » foas) = 23.386 ksi
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At this stage the deck will still be on the girders, Assume that the deck can laterally brace the beams @
Midspan so Lb<Lc . Therefore, Fb=0.66Fy

Fp:=0.66-F,=21.78 ksi < fb, Check Amount Overstressed

f,—F
Foverstressed ::M: 7.373% Only Overstressed on G4, Say OK

b with conservative axle loading.

Check Assumption that Deck can Support Deck Laterally. To consider Laterally braced 2% of
compressive stress in top flange shall be resisted.
f,=23.386 ksi Af=12.24 in” Fresist :i=0.02 « f, « Ay=15.725 kip
p:=0.3 Coefficient of Friction Between Deck and Girder
Weight of (2) Deck Slab, Assume 4ft Length
Wilab =2 * S * Ageck * Yeonc. * 4 ft=6 kip
Assume (2) Truck Axle will be on Deck Panels
Piuck =2 * D.Fgatruck * P3 =24 kip
Piotal = Wtab + Piruek =30 kip

Presist i=H* Protar =9 kip > Fresist, Ok to look at as Laterally Braced

Note: Shear connectors between existing beams and deck will increase the lateral support from the deck.
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Calculate Bending Stress With Deck removed to the first diaphragm. Place Centroid of Excavator
7.5 feet from the end of the deck. Place Centroid of P6 3 ft from the end of the deck (Assuming
the truck is backed onto the span)

Mgeadint := 354 kip - ft @ 42.7ft (P. A3) Mgeadext := 430 Kkip - ft @ 42.7ft (P. Ad)

M exc :=806 kip-ft-1.3 @ 42.7ft (P. A5) Mytruck i=799 Kip - ft @ 42.7ft (P. A6)
(Including Impact)

Girder #1

Myt :=D.Fye * Myexe + Mgeagexe = 814.193 kip - ft (Using Exterior D.F.)

M
foori=—L =16.4 ksi
S

t

Girder #2

MuGZ = D'F'GZex * Muexc + Mdeadint =808.047 klp - ft

M
U2 _ 16.276 ksi
S

t

fpez =

Girder #3

My 63 3= D.Fg3ex * Myexe + D-Fgaeruck * Mutruck + Mdeadine = 810.677 Kip - ft

M
figsi=—% =16.329 ki
S

t

Girder #4

Muca = D-Fgatruck * Mutruck + Meadine = 833.4 kip - ft

M
figai=—* = 16.787 ki
S

t

Girder #5
Mugs := D.Fgye * Myguek + Meadexe = 722.967 Kip - ft (Using Exterior D.F.)
M
fiosi=—2% =14.562 ksi
S

t

fi == max (fug1 » focz > foca » foca » focs) = 16.787 ksi
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Calculate Allowable Stress in Girders with Unbraced Length of 19.8ft

L,:=19.8 ft=237.6 in (Diaphragm Spacing scaled off of existing plans for beam N1-D @ Pier
Side of Span)

Checkpy,:=if Ly <L,
| “Fb=0.66Fy”
else
| “Check Equation F1-6, F1-7, & F1-8”

Checkg, = “Check Equation F1-6, F1-7, & F1-8”

dweb 1 . .2
dcompweb = ‘;’e .EZ 5.66 in Acompweb = Acompweb * tw = 3.679 in

A= Acompwen + A= 15.919 in”

<tcf ° bcf3 > + <dcompweb ° tw3 >

Ii= =147.01 in"
12 12
I, _
rr:={/— =3.039 in
At
l:=L,=237.6 in 1 _78186 Assume  Cp=1.0
I'r
T (102-10° - ¢,) 1 (510-10%-C,)
Limit; :==4 [ ~—— = =55.596 Limity:=y [——" =124.316
Fy Fy
ksi ksi
I( (B, (1)) \I
— 11
=
Fy, = !E‘M. -F,=17.649 ksi (F1-6)
\3 1530-10"-C,)
(170-10%.c,) . .
Fy, ::—2-k51:27.809 ksi (F1-7)
(1)
\rr)
12.10° . C
= ( y -ksi=16.764 ksi (F1-8)
b3
(..d)
| |
\ Acf}
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I'r

H max (Fy; , Fp3)

else
H max (Fy; , Fy3)

Check = ]f Fb > fb

o
else

| “No Good”

?ﬁ“p ?z}v:llm N
}3,1 Y RICHMON'D Mazu&m?”zﬁ;n I&
A ‘ PH. (207) 7?? mi? FAj( (' 71“, ,, >

F,=17.649 ksi Considering beams braced @
diaphragms only

Fogan = 0.60 - F, = 19.8 ksi

Fy:=min (Fy, Fyg) = 17.649 ksi Fb < 0.60Fy

Check="“0OK”
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Calculate Bending Stress With Deck removed to the Midspan. Place Centroid of Excavator 7.5 feet
from the end of the deck and P6 3 ft from the end of the deck.
Mdeadint = 360 klp . ft (P A7) Mdeadext = 4’32 klp . ft (P A8)

Mexc i= 728 kip « ft - 1.3 @ 33.5ft (P. A9) M truck =684 kip - ft @ 33.5ft (P. A10)
(Including Impact)

Girder #1

MuGl = D'F'Ext . Muexc + Mdeadext =779.013 klp . ft

M
figpi=—S1 = 15.691 ksi
S

t

Girder #2

MuGZ H= D'F'GZex * Muexc + Mdeadint =770.107 klp - ft

M
uG2 _ 15.512 ksi
S

t

fpez =

Girder #3

MuG3 = D'F'G3ex ° Muexc + D'F‘G3truck 3 Mutruck + Mdeadint =764.947 kip - ft

M
uG3 _ 15.408 ksi
S

t

fogs =

Girder #4

MuG4 = D'F'G4truck ° Mutruck & Mdeadint =7704 klp - ft

M
uGt _ 15.518 ksi
S

t

foga =

Girder #5

My6s := D-Fgye * Mygruck + Mgeadext = 682.8 Kip « ft

M
fiosi=—2% =13.753 ksi
S

t

f == max (fug1 » focz > foca » foca » foas) = 15.691 ksi
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Calculate Allowable Stress in Girders with Unbraced Length of 22ft

L,:=22.0 ft=264 in (Diaphragm Spacing scaled off of existing plans for beam N1-E @
Midspan)

Checkpy,:=if Ly <L,
| “Fb=0.66Fy”
else
| “Check Equation F1-6, F1-7, & F1-8”

Checkg, = “Check Equation F1-6, F1-7, & F1-8”

d
d =Sweb 1566 in A
2

compweb
3

.2
compweb *= dcompweb +t,=3.679 in

A= Acompweb + A= 15.919 in”

L <tcf * bcf3 > + <dC0mpweb * tw3 >

Io:= =147.01 in"
12 12
I, .
rr:={/— =3.039 in
At
l:=L,=264 in L:86.874 Assume Cy:=1.0
I'r
3 3
102.10 -C 51010 -C
Limit, := <—b>:55.596 Limit, := g:mmm
FY FY
ksi ksi
I( (B, (1))
AN
i
Fy, :!1_ \Ksi \rTJ / -F,=16.628 ksi (F1-6)
\3  1530.10°-C,
(170-10%.¢c,) . .
Fp2 ::—2-k51:22.525 ksi (F1-7)
0
\rr)
<12’10 Cb> . .
b3 = +ksi=15.088 ksi (F1-8)
([ d)
| |
\ Acf}
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I F,=16.628 ksi Considering beams braced @
H max (Fy; , Fp3) diaphragms only
else
H max (Fyz , Fy) Fyr = 19.8 ksi
Fy:=min (Fy, Fyg) = 16.628 ksi Fb < 0.60Fy
Check = lf Fb > fb
H “OK” Check="“0OK”
else
| “No Good”

Note: Dead loads are taken @ Max Moment not located @ midspan, Therefore the dead load
moments are conservative.

Therefore W36x160 Girders are ok for removal of Deck
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Check W36x170 Beams During Demo

W36x170 Section Properties

bCf:= bfW36X170 = 12.03 ln

btf:= bfW36X170 = 12.03 ln

dweb = d - th_ ttf: 34’ in

Le:=min (L, L

. 2
Atf = btf L+ tcvrplt § bcvrplt =27.233 in

(76 bcf>

Fy

\
|
|+in=159.156 in
|
ksi )

(
B
= ——
.
\

159.156 in

) =

L.=13.263 ft

ter'=tawsexizo= 1.1 in

titeam = tawsexi7o = 1.1 in

Page 16 of 54

Component H(in) Wiin)  A(in*2) y(in) Ay (int3)  1{in™M)  din) AdA2 +1 (in™d)
W3Gx170 36.2 12 50 181 906 10500 A4.07 1132774
Cover Plate 1 14 14 307 515.80  1.1657 14.53 2957.37
37.20 26.00 6400 5480  14183.80 10501.17 1860 14285.10
Yoar (in) 2.2
Yb (in) A (in*2) Sbot (in*3) Stop (in*3) | (in"d) Wt (lbs/ft)

217 15.03 Bl 950,36 644,38 1428510 21778
Calculate allowable bending stress per AISC 9th Edition
S,=950.36 in” S,=644.38 in’ Wr=217.778 %f d=37.2 in

t

t:cvrplt: 1in bcvrplt: 14 in tcvrplt: 1in

Agi=byety=13233 in’

¢ = Cbeam + Levrple = 2.1

L:=72 ft

tw $= th36x170:0'68 in Fy::33 ksi
L= (20000) o 515501 in

((d ) \

AR

A si

I szl |

({in® ) )

in
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Calculate Moments Due to Live Loads

Excavator Moment

Py :=56 kip

Maximum Moment Occurs When Excavator is at Midspan

M

uexc

Truck Moment

-—M: 1008 kip - ft

Look at Excavator as Single 56k Point Load

Check Moment When Centroid of Trailer is at Midspan

P, :=13 kip
P, :=20 kip
P, :=20 Kip
P,:=20 kip
P := 24 Kip
P, :=24 Kip

Myrucks == 1110 Kip - ft

Z,=L 41X, =669 ft
2

Zy=L 4 X, =534 ft
2

Zy=1 4 X, =489 ft
2

Zy= L4 X, =444 ft
2
L
Zg=L 4 X, =134 ft
2
L

Zei=—+Xs=94 ft
2

(P. B1)

Page 17 of 54

Undistributed, Unfactored

(Distance from Beam Support)
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Check Moment When P3 of Trailer is at Midspan

P,:=13 kip Z, ::£+ (x3—x;) =54 ft (Distance from Beam Support)
2
. L
P,:=20 kip Zyi=—+ <X3 —Xz) =40.5 ft
2
. L
P,:=20 kip Zy=— =36 ft
. L
P,:=20 kip Zy=—+(x3—x,) =315 ft
2
. L
P :=24 kip Zs:=—+ (x3—x;5) =0.5 ft
2
Py :=24 kip Zg =Ly (x3—xg) =—3.5 ft Not on This Span
2
M ruckz = 1110 kip - ft (P.B2)

Mtruck 3= max (Mutruckl ) Mutruck2> =1110 kip-ft
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Calculate Stress in Beam with Truck & Excavator @ Midspan w/ Full Dead Load form the Deck

2
w, L

Weeadext := 1.15 + Wegp+ Wey = 1229.611 %f Meadext = mit)z 796.788 kip - ft

2

Ibf <Wdeadint -L > ;
Weadint := 1.15 * Wege+ win = 1000.444 ? M geadint := ————— = 648.288 kip - ft
Girder #1
Mug1 :=D.Fye s Myexe + Mgeagext = 1166.388 Kip - ft (Using Exterior D.F.)

M
foop = —S1 =21.721 ksi
S

t

Girder #2

MuGZ = D'F'GZex * Muexc + Mdeadint =1085.088 klp - ft

M
fiop = —2 =20.207 ksi
S

t

Girder #3

M63 3= D.F.g3ex * Myexe + D-Fgatruck * Mytruck + Mgeadine = 1155.888 kip - ft

M
figsi=—% =21.526 ksi
S

t

Girder #4

My 64 = D.Fgatruck * Mutruck + Mdeadine = 1314.288 Kkip - ft

M
figai=—t = 24,475 ksi
S

t

Girder #5

Mugs := D.Fgye * Mygruek + Mgeadexe = 1203.788 Kkip - ft (Using Exterior D.F.)

M
fiosi= —2% =22.418 ksi
S

t

fi == max (fugr » focz » foca » foca » foas) = 24475 ksi
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At this stage the deck will still be on the girders, Assume that the deck can laterally brace the beams @
Midspan so Lb<Lc . Therefore, Fb=0.66Fy
F,:=0.66-F,=21.78 ksi < fb, Check Amount Overstressed
f,—F
Fverstressed :=M: 12.376%  Only Overstressed on G4& G5, Say OK with conservative

b axle loading.

Check Assumption that Deck can Support Deck Laterally. To consider Laterally braced 2% of
compressive stress in top flange shall be resisted.
f,=24.475 ksi Af=13.233 in” Fresist :i=0.02 « f, « A= 6.478 kip
p:=0.3 Coefficient of Friction Between Deck and Girder
Weight of (2) Deck Slab, Assume 4ft Length
Wegab =2+ S * dgeck * Yeonc, * 4 ft=6 Kip
Assume (2) Truck Axle will be on Deck Panels
Piruck =2 * D.Fgatruck * P3 =24 kip
Protal = Wstab + Perucc =30 kip

Presist :i= M * Protar =9 kip > Fresist, Ok to look at as Laterally Braced

Note: Shear connectors between existing beams and deck will increase the lateral support from the deck.

Girder #5 When G4 is Fully Loaded

MuGSa = D'F'GStruck . Mutruck + Mdeadext =1018.788 klp - ft (USIhg DF=02)

M
fiosai= ‘;‘"’Sa =18972 ksi  <Fb

t

Girder #4 When G5 is Fully Loaded

Mycaa = D-Fap * Mutruck + Maeadine = 1166.288 kip+ft  (Using D.F.=0.467)

M
focaa = UGt _ 21.72 ksi <Fb, Both Girder G4 & G5 will never be overstressed at the same time.
t

Say OK
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Calculate Bending Stress With Deck removed to the first diaphragm (14.7 ft from Beam Support
N2-D). Place Centroid of Excavator 7.5 feet from the end of the deck. Place Centroid of P6 3 ft
from the end of the deck (Assuming the truck is backed onto the span)

M_eading:= 357 Kkip « ft @ 57.3ft (P. B3) M eadext := 434 Kip - ft @ 57.3ft (P. B4)
Myexe:=569 kip - ft- 1.3 =739.7 kip - ft Mtruck = 694 kip - ft @ 57.3ft (P. B6)
(Including Impact) @ 57.3ft (P. B5)
Girder #1
Myg1 3= D.Fiy * Myexe + Mgeadexe = 705.223 Kip - ft (Using Exterior D.F.)
M
figp = —S1 =13.133 ki
S

t

Girder #2

Mygz = D-F.g2ex * Myexc + Myeadine = 677.537 Kip - ft

M
U2 — 12.617 ksi
S

t

foez =

Girder #3

MuG3 = D'F'G3ex ° Muexc + D'F‘G3truck 3 Mutruck + Mdeadint =705.382 kip - ft

M
63 — 13.136 ksi
S

t

fogs =

Girder #4

MuG4 = D'F'G4truck ° Mutruck & Mdeadint =7734 klp - ft

M
figai=—* = 14,403 ksi
St
Girder #5
Mugs :=D.Fgye * Myguek + Meadexe = 688.467 Kip - ft (Using Exterior D.F.)

M
fiosi=—2% =12.821 ksi
S

t

fb =max (bel 5 bez 9 be3 5 be4 9 be5> = 14403 kSl
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Calculate Allowable Stress in Girders with Unbraced Length of 14.7ft

L,:=14.7 ft=176.4 in (Diaphragm Spacing scaled off of existing plans for beam N2-D @
Pier #2 Side of Span)

Checkpy,:=if Ly <L,
| “Fb=0.66Fy”
else
| “Check Equation F1-6, F1-7, & F1-8”

Checkg, = “Check Equation F1-6, F1-7, & F1-8”

d
d AR Vzve" .%: 5.667 in Acompwet = deompweb * tw = 3.853 in’

compweb

A= Acompwen + A= 17.086 in”

_ (taeber’) + (deampues~t”) =159.739 in"

I;:=

12 12
I, _
rr:i={/— =3.058 in
At
li=L,= 1764 in 1 _57692 Assume  Cp=1.0
I'r

(102-10° - ¢,) (510-10%-C,)

Limit, := =55.596 Limit, := =124.316
FY FY
ksi ksi

I( (B, (1))
e h |
=
Fyy = | 2 — \ksi_\rr) ] -F,=19.631 ksi (F1-6)
\3 1530.10°-C,
170-10° - C
b2=_< - ) -ksi=51.076 ksi (F1-7)
(1)
\rr)
12.10° - C
A ( ) «ksi=24.199 ksi (F1-8)
(j.d)
| |
\ Acf}
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I F, =24.199 ksi Considering beams braced @
H max (Fb1 , Fb3> diaphragms only
else
H max (Fyz , Fy) Fyr = 19.8 ksi
Fb :=min (Fb 5 beull) =19.8 ksi Fb < 060Fy

Check:=1if Fy>f,
| “ox Check = “OK”
else
| “No Good”
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Calculate Bending Stress With Deck removed to the Midspan. Place Centroid of Excavator 7.5 feet
from the end of the deck and P6 3 ft from the end of the deck.
Mdeadint = 4’28 klp . ft (P B7) Mdeadext = 511 klp . ft (P BS)

M jexc:= 798 kip « ft - 1.3 = 1037.4 kip - M ruck = 744 Kip - ft @ 36ft (P. B10)
ft (Including Impact) @ 36ft (P. B9)

Girder #1

Myg1 = D-Fx * Myexe + Mgeadexe = 891.38 kip - ft

M
figi=—9L =16.6 ksi
S

t

Girder #2

Myc2 := D-Fgaex * Myexe + Mgeadine = 877.54 Kip - ft

M
uG2 _ 16.342 ksi
S

t

fpez :=

Girder #3

M3 := D.Fgzex * Myexe + D-Fgatruck * Mutruck + Mdeadine = 870.73 kip - ft

M
figsi=—% =16.215 ksi
S

t

Girder #4

MuG4 = D'F'G4truck ° Mutruck & Mdeadint =8744 klp - ft

M
uGt _ 16.284 ksi
S

t

foga =

Girder #5

My6s := D-Fgye * Mygruck + Mgeadext = 783.8 Kip « ft

M
fiosi=—2% = 14.596 ksi
S

t

f, :== max (fbm sTo62 > a3 s foca be5> =16.6 ksi
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Calculate Allowable Stress in Girders with Unbraced Length of 17.9ft

Ly:=17.9 ft=214.8 in

Checka = if Lb < LC
| “Fb=0.66Fy”
else

| “Check Equation F1-6, F1-7, & F1-8”

(Diaphragm Spacing scaled off of existing plans for beam N2-E @

Midspan)

Checkg, = “Check Equation F1-6, F1-7, & F1-8”

d

compweb

d =Sweb 15667 in
2 3

A= Acompwen + A= 17.086 in”

3 3
Iy= (r-b) + (eompen-t) =159.739 in"
12 12
I, _
rp:=\/— =3.058 in
At
li=L,=214.8 in 1 70251
I'r
3
102-10° - C
Limit1 = <—b> =55.596
FY
ksi
I( (B, (1))
Sy
=
Fyp =] 2= A \FTJ ) |.F,=18.487 ksi
\3  1530.10°-C,
170-10° - C
” =_< - ) - ksi=34.446 ksi
(1)
\rr)
12.10° +C
s ( ) -ksi=19.873 ksi
([..d)
| |
\ Acf}
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Limit, :=

(F1-6)

(F1-7)
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.t,=3.853 in”

Cpi=1.0
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I F,=19.873 ksi Considering beams braced @
H max (Fy; , Fp3) diaphragms only
else
H max (Fyz , Fy) Fyr = 19.8 ksi
Fb :=min (Fb 5 beull) =19.8 ksi Fb < 060Fy
Check = lf Fb > fb
H “OK” Check="“0OK”
else
| “No Good”

Note: Dead loads are taken @ Max Moment not located @ midspan, Therefore the dead load
moments are conservative.

Therefore W36x170 Girders are ok for removal of Deck
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Check W36x194 Beams During Demo

W36x194 Section Properties

Component H(in) Wiin)  A(in*2) y(in) Ay (int3)  1{in™M)  din) AdA2 +1 (in™d)
WEG6x194 36.5 12 570 1825 1040.25 12100 4.07 13045.50
Cover Plate 1.125 14 1575 370625 583.73 16611 14.74 342348
Sum 37.63 2.0 JA5 5531 1623.98 121066 18.81 16468.99
Yoar (in) 2.3
Yt (in) Yb (in) A (in*2) Sbot (in*3) Stop (in®3) | (inAd) W (lbs/Tt)

2.32 1530 7275 1076.25 737.76 16468.99 247.55
Calculate allowable bending stress per AISC 9th Edition

.3 .3 Ibf .
S, =1076.25 in S,=737.765 in W = 247.552 - d=37.625 in
t

towpr=1.125 in Beurpte = 14 in towpr=1.125 in

bCf:: bfW36X194: 12.11 in th:= th36X194—: 1.26 in ACf:: bCf.th: 15.259 inz

bif:=bpyzexio4=12.11 in tibeam = tiwsex194 = 1.26 In tie:= titpeam + Levrple = 2.385 in

A= byg+ teg+ tyrpie * Deyrpre = 31.009 i’ L:=77 ft
dweb ::d_tcf_ttf: 3398 irl tw ::tWW36x194:0'765 in Fy:: 33 kSl
76+b
|/ ( Cf> \| L= (20000) 945784 in
= | ———=—|+in=160.214 in |{|(i\| . \l
! i ! [l ==
\ Vksi ) || Aar | ST
({in® ) )

Le:=min (Lgy , L) =160.214 in

L.=13.351 ft
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Calculate Moments Due to Live Loads
Excavator Moment
P :=56 Kkip Look at Excavator as Single 56k Point Load

Maximum Moment Occurs When Excavator is at Midspan

M

uexc

_ (Pexc * L> _ . -
—— 7 =1078 kip-ft Undistributed, Unfactored
4
Truck Moment

Check Moment When Centroid of Trailer is at Midspan

P,:=13 kip A ::£+X1 =694 ft (Distance from Beam Support)
2
. L
PZ :=20 klp Zz ::—+X2:559 ft
2
. L
P3:=20 klp Z3 ::?+X3:514 ft
. L
P,:=20 kip Zy=—+X,=469 ft
2
. L
P5 =24 klp ZS ::?+X5:159 ft
. L
P¢:=24 kip Zg ::?+X6: 11.9 ft
M truckt i= 1260 kip « ft (P.C1)
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Check Moment When P3 of Trailer is at Midspan

P,:=13 kip 7, ::£+ (x3—x,) =56.5 ft  (Distance from Beam Support)
2
. L
P,:=20 kip Z, ::—+<X3—X2):4—3 ft
2
. L
P3 = 20 klp Z3 ::?: 385 ft
. L
P,:=20 kip Zy=—+(x3—x,) =34 ft
2
. L
P :=24 kip Zs ::?+<X3—X5):3 ft
Pg:=24 kip Zg ::£+(x3—x6) =-1ft Not on This Span
2
M ruckz 2= 1230 Kip « ft (P.C2)

Mitruck 3= max (Mutruckl ) Mutruck2> =1260 kip-ft
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Calculate Stress in Beam with Truck & Excavator @ Midspan w/ Full Dead Load form the Deck

2
W, L
Weeadext := 1.15 + Wygp+ Wey = 1263.852 %f Meeadext = mit)z 936.672 kip - ft
2
Wgeadint * L
Weadint *= 1.15- Wse1f+ Wint = 1034.685 %’Cf Mdeadint = 7< deadlint > =766.831 kip . ft
Girder #1
Mug1 :=D.Fgye * Myexe + Mgeadexe = 1331.939 Kkip - ft (Using Exterior D.F.)
M
fiopi=—1 =21.664 ksi
S

t

Girder #2

MuGZ = D.F.Gzex . Muexc + Mdeadint =1233.964 klp . ft

M
uG2 —20.071 ksi
S

t

fpez =

Girder #3

MuG3 = D‘F'G3ex ° Muexc + D'F‘G3truck 3 Mutruck + Mdeadint =1324.264 klp - ft

M
fio3i=—% =21.54 ksi
S

t

Girder #4

Muga = D-Fgatruck * Mutruck + Mdeadine = 1522.831 Kip - ft

M
figai=—* =24.769 ksi
St
Girder #5
Mugs := D.Fgye * Mygruek + Mgeadexe = 1398.672 kip - ft (Using Exterior D.F.)

M
fiosi=—2% =22.75 ksi
S

t

f, :=max (fyg1 » fogz » fogz » foga » foas) = 24.769 ki
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At this stage the deck will still be on the girders, Assume that the deck can laterally brace the beams @
Midspan so Lb<Lc . Therefore, Fb=0.66Fy
F,:=0.66-F,=21.78 ksi < fb, Check Amount Overstressed

f,—F
Fverstressed ::M: 13.725%  Only Overstressed on G4 & G5, Say OK due to conservative
Fy Axle Loading

Check Assumption that Deck can Support Deck Laterally. To consider Laterally braced 2% of
compressive stress in top flange shall be resisted.
f,=24.769 ksi A=15.259 in” Fresist :i=0.02 < £« Ay="7.559 Kkip
p:=0.3 Coefficient of Friction Between Deck and Girder
Weight of (2) Deck Slab, Assume 4ft Length
Wilab 3= 2 * S * dgeck * Yeonc. * 4 ft=16 kip
Assume (2) Truck Axle will be on Deck Panels
Piruck =2 * D.Fgatruck * P3 =24 kip
Piotal := Wslap + Pirucc = 30 kip
Presisti=H* Prorar =9 kip > Fresist, Ok to look at as Laterally Braced
Note: Shear connectors between existing beams and deck will increase the lateral support from the deck.

Girder #5 When G4 is Fully Loaded

MuGSa = D'F'GStruck . Mutruck + Mdeadext = 1188672 klp . ft (USIhg DF=02)

M
figsai= UG53 _19.334 ksi  <Fb, Both Girder G4 & G5 will not be overstressed at the same time.
St

Girder #4 When G5 is Fully Loaded
(Using D.F.=0.467)
Mic4a i= D-Egapxe * Mugruck + Mdeadine = 1354.831 kip-ft

M
focaai= uGta _ 22.04 ksi <Fb, Both Girder G4 & G5 will be slightly overstressed at the same
S time. (4.5% Max)

Say OK
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Calculate Bending Stress With Deck removed to the first diaphragm (23 ft from Beam Support
S5-4). Place Centroid of Excavator 7.5 feet from the end of the deck. Place Centroid of P6 3 ft from

the end of the deck (Assuming the truck is backed onto the span)

Mdeadint = 504’ klp L) ft @ 54'& (P C3) Mdeadext = 604 klp L) ft
M_exc:=853 kip-ft-1.3=1108.9 kip-ft M truck i= 909 Kip « ft
(Including Impact) @ 54ft (P. C5)
Girder #1
Myg1 3= D.Figt * Myexe + Mgeadexe = 1010.597 kip - ft (Using Exterior D.F.)

M
fig = —S1 = 16.438 ksi
S

t

Girder #2

MuGZ H= D'F'GZex * Muexc + Mdeadint =984.523 klp - ft

M
U2 — 16.014 ksi
S

t

fpez =

Girder #3

MuG3 = D'F'G3ex ° Muexc + D'F‘G3truck 3 Mutruck + Mdeadint =999.988 kip - ft

M
fiosi=—% = 16.265 ksi
S

t

Girder #4

MuG4 = D'F'G4truck * Mutruck + Mdeadint =1049.4 klp - ft

M
figai=—* =17.069 ksi
St
Girder #5
Mygs = D-Fiyt * Mypruck + Meadext = 937.3 kip - ft (Using Exterior D.F.)

M
fiosi=—2% = 15246 ksi
S

t

f, :=max (fyg1 » fogz » fogz » foga » foas) = 17.069 ksi
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Calculate Allowable Stress in Girders with Unbraced Length of 23ft

L,:=23 ft=276 in (Diaphragm Spacing scaled off of existing plans for beam S5-E @
Pier #2 Side of Span)

Checkpy,:=if Ly <L,
| “Fb=0.66Fy”
else
| “Check Equation F1-6, F1-7, & F1-8”

Checkg, = “Check Equation F1-6, F1-7, & F1-8”

d
eompuet = V;b .1 _5663in Acompwed = deompuep * tw = 4.332 in”

A= Acompwen + A= 19.591 in”

<tcf ° bcf3 > + <dcompweb ° tw3 >

I:= =186.687 in"
12 12
I, _
rp:=\/— =3.087 in
At
li=L, =276 in 1 _g9.409 Assume  Cp=1.0
I'r
T (102-10° - ¢,) 1 (510-10%-C,)
Limit; :==4 [ ~—— = =55.596 Limity:=y [——" =124.316
Fy Fy
ksi ksi
I( (F, { 1\2\|\|
— 11
=
Fo, :!E—MI-FY:M.M ki (F1-6)
\3 1530-10"-C,)
(170-10%.¢,) . .
Fp2 ::—2-k51:21.266 ksi (F1-7)
(1)
\rr)
<12’10 Cb> . .
= +ksi=17.632 ksi (F1-8)
b3
(i..d)
Il' |
\ Acf}
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I F,=17.632 ksi Considering beams braced @
H max (Fy; , Fp3) diaphragms only
else
H max (Fyz , Fy) Fyr = 19.8 ksi

Fy:=min (Fy, Fyg) = 17.632 ksi Fb < 0.60Fy

Check:=1if Fy>f,
| “ox Check = “OK”
else
| “No Good”
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Calculate Bending Stress With Deck removed to the Midspan. Place Centroid of Excavator 7.5 feet
from the end of the deck and P6 3 ft from the end of the deck.

Mdeadint :=489 klp . ft (P C7) Mdeadext =574 klp . ft (P C8)

M_exc:=868 kip«ft-1.3=1128.4 kip - ft M truck =809 Kkip - ft @ 38.5ft (P. C10)
(Including Impact) @ 38.5ft (P. C9)

Girder #1

Myg1 #= D-Fy * Muexe + Maeadext = 987.747 kip - ft

M
fiori=—L = 16.066 ksi
S

t

Girder #2

MuGZ = D'F'GZex * Muexc + Mdeadint =977.973 klp - ft

M
uG2 _ 15.907 ksi
S

t

foez :=

Girder #3

MuG3 = D'F'G3ex ° Muexc + D'F‘G3truck 3 Mutruck + Mdeadint =970.513 kip - ft

M
fio3i=—% = 15.786 ksi
S

t

Girder #4

Myca = D-Fgatruck * Mutruck + Maeadine = 9744 kip - ft

M
uGt _ 15.849 ksi
S

t

fpga =

Girder #5

Mygs := D-Fgye * Mygruck + Meadexe = 870.633 Kip - ft

M
fiosi=—2% =14.161 ksi
S

t

f == max (fug1 » focz » foca » foca » foes) = 16.066 ksi
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Calculate Allowable Stress in Girders with Unbraced Length of 18.9ft

L,:=18.9 ft=226.8 in (Diaphragm Spacing scaled off of existing plans for beam S4-E @
Midspan)

Checkpy,:=if Ly <L,
| “Fb=0.66Fy”
else
| “Check Equation F1-6, F1-7, & F1-8”

Checkg, = “Check Equation F1-6, F1-7, & F1-8”

d
d =Sweb 15663 in A
2 3

. 2
compweb compweb *= dcompweb -t,=4.332 in

A= Acompweb + A= 19.591 in”

L <tcf * bcf3 > + <dC0mpweb * tw3 >

I:= =186.687 in"
12 12
I, _
rp:=\/— =3.087 in
At
1:=1,=226.8 in Al 73.471 Assume Cy:=1.0
I'r
3 3
102-10° -C 510-10° -C
Limit, := <—b>:55.596 Limit, := g:124.316
FY FY
ksi ksi
I( (B, (1))
vy A
=
Fyp =] 2= A \rTJ ) |.F,=18.158 ksi (F1-6)
\3  1530.10°-C,
(170-10%.¢c,) . .
Fp2 ::—2-k51:31.493 ksi (F1-7)
(1)
\rr)
<12’10 Cb> . .
= «ksi=21.457 ksi (F1-8)
b3
([..d)
| |
\ Acf}

Page 36 of 54



Y},’ 2 f'z}VIleR I{oAb h J "“\,
| “}\ RICHMOND, ME 04357 A/ [{
PH (2::7! 73? 2007 FAX (2071“/37 2008 N
_H/ ﬁ\

I F,=21.457 ksi Considering beams braced @
H max (Fy; , Fp3) diaphragms only
else
H max (Fyz , Fy) Fyr = 19.8 ksi

Fy:=min (Fy, Fyg) = 19.8 ksi

Check:=1if Fy>f,
H “OK” Check="“0OK”
else
| “No Good”

Note: Dead loads are taken @ Max Moment not located @ midspan, Therefore the dead load
moments are conservative.

Therefore W36x194 Girders are ok for removal of Deck
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Check W36x245 Beams During Demo

W36x245 Section Properties

Component H(in) Wiin)  A(in*2) y(in) Ay (int3)  1{in™M)  din) AdA2 +1 (in™d)

W3GEx245 36.08 16.5 21 1804 1300684 16100 3.0 16755.25

Cover Plate 1 14 14 36.58 51212 11657 1553 3375.68

Sum 37.08 30.50  Be10 5462 1812.80 161M1.17 184 20130.93

Yoar (in) 1.1

Yt (in) Yb (in) A (in*2) Sbot (in*3) Stop (in®3) | (inAd) W (lbs/Tt)
.05 16.03 86.1 125619 956,13 A0130.53 29298

Calculate allowable bending stress per AISC 9th Edition

S,=1256.192 in°  $,=956.128 in’ wyp=292.979 1of d=37.08 in
ft
t:cvrplt: 1in bcvrplt: 14 in tcvrplt: 1in
bCf:: bfW36X245:16'51 in th:= th36X24—5:1'35 in ACf:: bCf.th: 22289 inz
bt :=Dbpy3exzas =16.51 in Gitpeam = twsexzas = 1.35 In b 1= tigpeam + Levrple = 2.35 In
A= byge teg+ tyrpie * Deyrpie = 36.289 in” L:=82 ft
dweb ::d_tcf_ttf: 3338 in tw ::tWW36x245:0'8 in Fy:: 33 kSl
76-b
|{ ( Cf) \| Lo = (20000) 5~ 364298 in
= | ———=—|+in=218.426 in |{|( i\l . \l
! i | =]~
\ Viksi ) || At | kst
T !
\\in® ) )

Le:=min (L, L;) =218.426 in
L.=18.202 ft Limax = 17.9 ft

For Girder N3-D The maximum girder spacing is 17.9ft which is at the bearing, the maximum moment will occur at
midspan. Conservatively use diaphragm spacing of 17.9ft < Lc = 18.20, Therefore Fb=0.66Fy
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Calculate Moments Due to Live Loads
Excavator Moment
Py :=56 kip Look at Excavator as Single 56k Point Load

Maximum Moment Occurs When Excavator is at Midspan

uexc

P..-L
M ::M =1148 kip-ft Undistributed, Unfactored
4
Truck Moment

Check Moment When Centroid of Trailer is at Midspan

P,:=13 kip Z4 ::£+X1 =719 ft (Distance from Beam Support)
2
. L
P2 = 20 klp Zz ::—+X2:584 ft
2
. L
P3 = 20 klp Z3 ::?+X3:539 ft
. L
P,:=20 kip Z,=—+X,=494 ft
2
. L
P;:=24 kip Zs ::?—I—Xs: 18.4 ft
. L
M trucks i= 1410 kip - ft (P.D1)
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Check Moment When P3 of Trailer is at Midspan

P,:=13 kip Z, ::£+ (x3—xq) =59 ft (Distance from Beam Support)
2
. L
P,:=20 kip Zy=—+ (X3—x,) =45.5 ft
2
. L
P3 = 20 klp Z3 125241 ft
. L
P,:=20 kip Zy=—+ (x3—x,) =36.5 ft
2
. L
Pg:=24 kip Zs :=;+ (x3—x5) =5.5 ft
. L
Py :=24 kip Zs :=;+ (x3—xg) =1.5 ft
MutruckZ :=1370 klp o ft (P DZ)

Mtruck 3= max (Mutruckl ) Mutruck2> =1410 kip - ft
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Calculate Stress in Beam with Truck & Excavator @ Midspan w/ Full Dead Load form the Deck

2
w, L
Weeadext := 1.15 + Wygp+ Wey = 1316.093 %f Meeadext = mit)z 1106.176 kip - ft
t
2
Wgeadint * L
Weeading = 1.15 + Wygis + Wi = 1086.926 %f Mdeadmt:(dL’“):m&sel kip - ft
t
Girder #1
Myt :=D.Fye e Myexe + Meadexe = 1527.109 Kip - ft (Using Exterior D.F.)
M
fior=—1 =19.166 ksi
St
Girder #2

MuGZ H= D'F'GZex * Muexc + Mdeadint =1411.028 klp - ft

M
beZ = uG2 =17.709 Kksi
S

t

Girder #3

MuG3 = D'F'G3ex ° Muexc + D'F'G3truck 3 Mutruck + Mdeadint =1520.828 kip - ft

M
fio3i=—% =19.087 ki
S

t

Girder #4

My64 = D-Egatruck * Mutruck + Mdeadine = 1759.561 Kip - ft

M
figai=—t =22.084 ksi
St
Girder #5
Mugs := D.Fgye * Mygruek + Mgeadexe = 1623.176 Kip - ft (Using Exterior D.F.)

M
fiosi=—2% =20.372 ksi
St
fiy == max (foc1 » focz » focs » foca » foes) =22.084 ksi
F,:=0.66-F,=21.78 ksi < fb, Check Amount Overstressed

_ (f—Fy) _
F =——_ > —=1.394% Say OK, Only Overstressed on G4

overstressed
1:‘b
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Calculate Bending Stress With Deck removed to the first diaphragm (17.9 ft from Beam Support
N3-D). Place Centroid of Excavator 7.5 feet from the end of the deck. Place Centroid of P6 3 ft
from the end of the deck (Assuming the truck is backed onto the span)

Mgeadint :=531 kip - ft @ 64.1ft (P. D3) Mgeadext := 635 Kip  ft @ 64.1ft (P. D4)
Myexe:=692 kip - ft- 1.3 =899.6 kip - ft Mutruae =912 kip - ft @ 64.1ft (P. D6)
(Including Impact) @ 64.1ft (P. D5)
Girder #1
Myg1 = D.Fiye * Myexe + Mgeadexe = 964.853 Kkip - ft (Using Exterior D.F.)
M
figpi=—L =12.11 ksi
S

t

Girder #2

MuGZ = D.F.Gzex . Muexc + Mdeadint =920.827 klp - ft

M
62 — 11.557 ksi
S

t

foez =

Girder #3

MuG3 = D'F'G3ex ° Muexc + D'F‘G3truck 3 Mutruck + Mdeadint =968.287 kip - ft

M
figsi=—% =12.153 ki
S

t

Girder #4

MuG4 = D'F'G4truck * Mutruck + Mdeadint =1078.2 klp - ft

M
figai=—* = 13,532 ki
St
Girder #5
Mygs = D-Fyt * Mytruck + Meadext = 969.4 kip - ft (Using Exterior D.F.)
M
fiosi=—2% =12.167 ksi
S

t

f == max (fug1 » focz > foca » foca » foes) = 13.532 ksi
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Calculate Allowable Stress in Girders with Unbraced Length of 17.9ft

L,:=17.9 ft=214.8 in (Diaphragm Spacing scaled off of existing plans for beam S5-E @
Pier #2 Side of Span)

Checkpy,:=if Ly <L,
| “Fb=0.66Fy”
else
| “Check Equation F1-6, F1-7, & F1-8”

Checkgy, = “Fb=0.66Fy”

F,:=0.66 - F, = 21.78 ksi

Check:=1if Fy>f
‘ “OK” Check="“0K”
else
| “No Good”
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Calculate Bending Stress With Deck removed to the Midspan. Place Centroid of Excavator 7.5 feet
from the end of the deck and P6 3 ft from the end of the deck.

Mdeadint = 628 klp . ft (P D7) Mdeadext = 736 klp . ft (P DS)
Miexc:=938 kip«ft-1.3=1219.4 kip- ft M truck =894 Kkip - ft @ 38.5ft (P. D10)
(Including Impact) @ 38.5ft (P. D9)
Girder #1

MuGl = D'F'Ext . Muexc + Mdeadext =1183.113 klp . ft

M
UGl _ 14.849 ksi
S

t

fpg1:=

Girder #2

MuGZ = D.F.Gzex . Muexc + Mdeadint = 1156407 klp . ft

M
uG2 _— 14.514 ksi
S

t

fpez =

Girder #3

MuG3 = D'F'G3ex ° Muexc + D'F‘G3truck 3 Mutruck + Mdeadint =1152.297 kip - ft

M
fiosi=—% = 14.462 ksi
S

t

Girder #4

MuG4 H= D'F'G4truck * Mutruck + Mdeadint =1164.4 klp - ft

M
UGt — 14.614 ksi
S

t

fpga =

Girder #5

M5 := D-Fgye * Mygruck + Meadexe = 1063.8 Kip - ft

M
465 _13.351 ksi
S

t

fogs =

f == max (fug1 » focz > foca » foca» foas) = 14.849 ksi
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Calculate Allowable Stress in Girders with Unbraced Length of 17.9ft

L,:=17.9 ft=214.8 in (Diaphragm Spacing scaled off of existing plans for beam N3-D @
Midspan)

Checka = if Lb < LC
| “Fb=0.66Fy”

else
’ “Check Equation F1-6, F1-7, & F1-8”

Checkgy, = “Fb=0.66Fy”
F,:=0.66 - F,=21.78 ksi

Check = lf Fb > fb
‘ “OK” Check="“0OK”

else
| “No Good”

Note: Dead loads are taken @ Max Moment not located @ midspan, Therefore the dead load
moments are conservative.

Therefore W36x245 Girders are ok for removal of Deck
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Check W36x300 Beams During Demo

W36x300 Section Properties

Component H(in) Wiin)  A(in*2) y(in) Ay (int3)  1{in™M)  din)

W3GEx300 3674 16.65 88.3 1837 1622071 20300 258
Cover Plate 1 14 14 372 5.3 11657 1629
Sum 3574 .66 10230 556l 2143.43 2030117 18.87
Yoar (in) 1.0
Yt (in) Yb (in) A (in*2) Sbot (in*3) Stop (in®3) | (inAd)

20.55 1679 1023 146561 117428 24604.02

AdA2 +1 (in™)
20888.86
371517

24604.02

W (Ibs/ft)
348.10

Calculate allowable bending stress per AISC 9th Edition

S,=1465.607 in°  S,=1174.282 in’ W= 348.104 %f d=37.74 in
t
tcvrplt =1in bcvrplt =14 in tcvrplt =1in
bCf = bfW36X300 =16.66 in th:= th36X300 =1.68 in ACf:: bCf . th: 27.989 inz
byt :=Dbay3ex300 = 16.66 in tipeam *= tiwzexzo0 = 1.68 in b= tipeam T Levrpre = 268 in
A= byg+ teg+ tyrpie * Deyrpre = 41.989 in” L:=87 ft
dweb ::d_tcf_ttf: 33.38 in tw = th36x300: 0.945 in Fy :=33 Kksi
76+b

|{ ( Cf) \| L= (20000) i 449468 in

= | ———=—|+in=220.41 in |{|( 1d \l . \l

. i | [l

\ Viksi ) ||ACf| o

{Gin® ) )

L.i=min (Ly , L) =220.41 in

L.=18.368 ft
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Calculate Moments Due to Live Loads
Excavator Moment
P :=56 Kkip Look at Excavator as Single 56k Point Load

Maximum Moment Occurs When Excavator is at Midspan

(Pexc * L> . N .
M, exc i=————=1218 kip - ft Undistributed, Unfactored
4

uexc *

Truck Moment

Check Moment When Centroid of Trailer is at Midspan

P,:=13 kip Z4 ::£+X1 =744 ft (Distance from Beam Support)
2
. L
P2 = 20 klp Zz ::—+X2:609 ft
2
. L
P3 = 20 klp Z3 ::?+X3:564 ft
. L
P4::20 klp Z4::—+X4:51.9 ft
2
. L
Ps:=24 kip Zs ::?—I—Xs: 20.9 ft
. L
M truck1 := 1560 kip « ft (P. E1)
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Check Moment When P3 of Trailer is at Midspan

P,:=13 kip Z, ::£+ (x3—x;) =61.5 ft  (Distance from Beam Support)
2
. L
P, :=20 kip Zyi=—+ (x3—x;) =48 ft
2
. L
P3 =20 klp Z3 1252435 ft
. L
P,:=20 kip Zyi=—+ (x3—x,) =39 ft
2
. L
P :=24 kip Zs ::?+ (x3—x5) =8 ft
. L
P, :=24 kip Zoi=—+ (x3—xg) =4 ft
2
MutruckZ = 1520 klp . ft (P E2)

Mtruck 3= max (Mutruckl ) Mutruck2> =1560 kip-ft
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Calculate Stress in Beam with Truck & Excavator @ Midspan w/ Full Dead Load form the Deck

Ibf
Wieadext *= 1.15. Wself+ Wext = 1379.486 F Mdeadext
Ibf
Weadint := 1.15 » Wygje + Wi = 1150.32 ? Meadint =

Girder #1

Myg1 = D-Fge * Myexe + Meadext = 1751.767 Kip - ft

M
U6l _17.901 ksi
S

t

fpg1:=

Girder #2

MuGZ = D.F.Gzex . Muexc + Mdeadint =1616.146 klp . ft

M
fiopi=—%2 =16.515 ksi
S

t

Girder #3

<Wd dext LZ)
= \deadext™ > / _ 1305167 kip - ft
8

<Wd di t'L2>
—~ et 7 —1088.346 kip-ft
8

(Using Exterior D.F.)

MuG3 = D'F'G3ex ° Muexc + D'F'G3truck ° Mutruck + Mdeadint =1745.446 kip - ft

M
be3 = uG3 =17.837 Kksi
S

t

Girder #4

Muga = D-Fgatruck * Mutruck + Mdeadine = 2024.346 Kip - ft

M
figai=—* =20.687 ksi
S

t

Girder #5

MuGS = D'F'Ext ° Mutruck + Mdeadext =1877.167 klp - ft

M
fiosi=—2% =19.183 ksi
S

t

f, :=max (fyg1 » fogz » fogz » foga » foas) = 20.687 ksi
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For Girder N3-E The maximum girder spacing is 20.2ft which is at the bearing, the maximum moment
will occur at midspan. The diaphragm spacing is 16.9ft < Lc = 18.37, Therefore Fb=0.66Fy

F,:=0.66-F,=21.78 ksi > fb, OK
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Calculate Bending Stress With Deck removed to the first diaphragm (17 ft from Beam Support
N3-E). Place Centroid of Excavator 7.5 feet from the end of the deck. Place Centroid of P6 3 ft
from the end of the deck (Assuming the truck is backed onto the span)

M geading := 600 Kip - ft @ 70ft (P. E3) M geadext = 710 Kip « ft @ 70ft (P. E4)
M exc :=684 kip - ft-1.3=889.2 kip - ft M truck i= 956 Kip - ft @ 70ft (P. E6)
(Including Impact) @ 70ft (P. E5)
Girder #1
Myg1 3= D.Fiy * Myexe + Mgeadexe = 1036.04 Kip - ft (Using Exterior D.F.)
M
figp = —1 =10.587 ksi
St
Girder #2

My62 3= D.Fg2ex * Myexe + Mgeadine = 985.32 Kip - ft

M
U2 — 10.069 ksi
S

t

fogz :=

Girder #3

MuG3 = D'F'G3ex ° Muexc + D'F'G3truck ° Mutruck + Mdeadint =1043.14 kip - ft

M
U6 — 10.66 ksi
S

t

fogz =

Girder #4

MuG4 = D'F'G4truck ° Mutruck + Mdeadint =1173.6 klp - ft

M
figei=—* =11.993 ksi
S

t

Girder #5

Mugs := D.Fgye * Mytruek + Mgeadexe = 1060.533 Kip - ft (Using Exterior D.F.)

M
fiosi=—2% =10.838 ksi
S

t

f == max (fug1 » focz > foca s foca » foas) = 11.993 ksi
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Calculate Allowable Stress in Girders with Unbraced Length of 17.9ft

L,:=17.9 ft=214.8 in (Diaphragm Spacing scaled off of existing plans for beam S5-E @
Pier #2 Side of Span)

Checka = if Lb < LC
| “Fb=0.66Fy”

else
’ “Check Equation F1-6, F1-7, & F1-8”

Checkgy, = “Fb=0.66Fy”
F,:=0.66 +F,=21.78 ksi

Check = lf Fb > fb
‘ “OK” Check="“0OK”

else
| “No Good”
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Calculate Bending Stress With Deck removed to the Midspan. Place Centroid of Excavator 7.5 feet
from the end of the deck and P6 3 ft from the end of the deck.

Mgeadint == 738 kip - ft (P. E7) M geadext := 847 Kip « ft (P. E8)

Miexc = 1010 kip - ft - 1.3 = 1313 kip - ft M ruck i= 987 Kip « ft @ 43.5ft (P. E10)
(Including Impact) @ 43.5ft (P. E9)

Girder #1

Myc1 = D.Fge * Myexe + Meadext = 1328433 Kip - ft

M
figp = —L = 13,575 ki
S

t

Girder #2

MuGZ = D'F'GZex * Muexc + Mdeadint =1306.967 klp - ft

M
u62 _ 13.356 ksi
S

t

fogz =

Girder #3

MuG3 = D'F'G3ex ° Muexc + D'F'G3truck ° Mutruck + Mdeadint =1307.417 kip - ft

M
UG _13.361 ksi
S

t

fogz =

Girder #4

MuG4 = D'F'G4truck ° Mutruck + Mdeadint =1330.2 klp - ft

M
figai=—* = 13,593 ki
S

t

Girder #5

M5 3= D.Fgye * Mygruck + Mgeadext = 1208.9 Kip - ft

M
fiosi=—2% = 12.354 ksi
S

t

fi == max (fug1 » focz » foca » foca » foes) = 13.593 ksi
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Calculate Allowable Stress in Girders with Unbraced Length of 16.9ft

L,:=16.9 ft=202.8 in (Diaphragm Spacing scaled off of existing plans for beam N3-E @
Midspan)

Checka = if Lb < LC
| “Fb=0.66Fy”
else

’ “Check Equation F1-6, F1-7, & F1-8”

Checkg, = “Fb=0.66Fy”
F,:=0.66 +F,=21.78 ksi

Check:=if Fy>f;

‘ “OK” Check="“0OK”
else

| “No Good”

Note: Dead loads are taken @ Max Moment not located @ midspan, Therefore the dead load
moments are conservative.

Therefore W36x300 Girders are ok for removal of Deck

Page 54 of 54



Appendix A

W36x160 Load Case Moments



BEAMBOY V2.2 REPORT

W36x160 Truck Centroid @ Midspan

LOAD CONFIGURATION

Point Loads

13000 Ib., x=64.4 ft.
20000 Ib., x=50.9 ft.
20000 Ib., x=46.4 ft.
20000 lb., x=41.9 ft.
24000 lb., x=10.9 ft.
24000 Ib., x=6.9 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 67 ft.

MAXIMUM VALUES

Maximum Bending Moment = 954000 Ib.-ft. at x=41.9 ft. I\/Iu=954kip-ft
Maximum Bending Stress = 19.2 ksi at x=41.9 ft.

Maximum Deflection = -1.97 in. at x=34.7 ft.
Maximum Slope = 0.471 degrees at x=67 ft.

2/2/2015
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BEAMBOY V2.2 REPORT

W36x160 Truck P3 @ Midspan

BEAM PROPERTIES

Beam Length = 67 ft.

Moment of Inertia = 12900 in"4

Modulus of Elasticity = 29000000 psi

Distance From Neutral Axis to Furthest Fiber = 21.6 in.

LOAD CONFIGURATION

Point Loads

13000 Ib., x=51.5 ft.
20000 Ib., x=38 ft.
20000 Ib., x=33.5 ft.
20000 lb., x=29 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 67 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1020000 Ib.-ft. at x=33.5 ft. Mu=1020 k|p'ft |
Maximum Bending Stress = 20.5 ksi at x=33.5 ft.

Maximum Deflection = -1.96 in. at x=33.9 ft.

Maximum Slope = 0.436 degrees at x=67 ft.

2/2/2015
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BEAMBOY V2.2 REPORT

Dead Load Moment_lInterior_1st Diaphragm

BEAM PROPERTIES

Beam Length = 67 ft.

Moment of Inertia = 12900 in"4

Modulus of Elasticity = 29000000 psi

Distance From Neutral Axis to Furthest Fiber = 21.6 in.

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=230 Ib./ft., x=0 ft.; End=230 Ib./ft., x=67 ft.
Start=750 Ib./ft., x=0 ft.; End=750 Ib./ft., x=47.2 ft.

Moments

Simple support; O ft.
Simple support; 67 ft.

MAXIMUM VALUES

Maximum Bending Moment = 479000 Ib.-ft. at x=31.3 ft.
Maximum Bending Stress = 9650 psi at x=31.3 ft.
Maximum Deflection = -1.01 in. at x=32.8 ft.

Maximum Slope = -0.237 degrees at x=0.0067 ft.

VALUES AT A POINT (X=47.2 ft.)

Bending Moment=354000 Ib.-ft.

Bending Stress=7140 psi Mu=354 kip-ft

Deflection=-0.794 in.
Slope=0.138 degrees

1/28/2015
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BEAMBOY V2.2 REPORT

W36x160 Dead load Moment_Exterior_1st Diaphragm

BEAM PROPERTIES

Beam Length = 67 ft.

Moment of Inertia = 12900 in"4

Modulus of Elasticity = 29000000 psi

Distance From Neutral Axis to Furthest Fiber = 21.6 in.

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=230 Ib./ft., x=0 ft.; End=230 Ib./ft., x=67 ft.
Start=980 Ib./ft., x=0 ft.; End=980 Ib./ft., x=47.2 ft.

Moments

Simple support; O ft.
Simple support; 67 ft.

MAXIMUM VALUES

Maximum Bending Moment = 586000 Ib.-ft. at x=31.1 ft.
Maximum Bending Stress = 11.8 ksi at x=31.1 ft.
Maximum Deflection = -1.24 in. at x=32.7 ft.

Maximum Slope = -0.29 degrees at x=0.0067 ft.

VALUES AT A POINT (X=47.2 ft.)

Bending Moment=430000 Ib.-ft. -
Bending Stress=8670 psi ||\/|U:430 Kip-ft |
Deflection=-0.968 in.
Slope=0.169 degrees

1/28/2015
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BEAMBOY V2.2 REPORT

Excavator Moment 7.5ft from End of Deck_1st Diaphragm

BEAM PROPERTIES

Beam Length = 67 ft.

Moment of Inertia = 12900 in"4

Modulus of Elasticity = 29000000 psi

Distance From Neutral Axis to Furthest Fiber = 21.6 in.

LOAD CONFIGURATION

Point Loads

56000 Ib., x=39.7 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 67 ft.

MAXIMUM VALUES

Maximum Bending Moment = 906000 Ib.-ft. at x=39.7 ft.
Maximum Bending Stress = 18.3 ksi at x=39.7 ft.
Maximum Deflection = -1.55 in. at x=35.3 ft.

Maximum Slope = 0.356 degrees at x=67 ft.

VALUES AT A POINT (X=42.7 ft.)

Bending Moment=806000 Ib.-ft.

Bending Stress=16.3 ksi -
Deflection=-1.45 in. Mu=806 kip-ft

Slope=0.14 degrees
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BEAMBOY V2.2 REPORT

Back of Truck 3ft from Edge of Deck_1st Diaphragm

BEAM PROPERTIES

Beam Length = 67 ft.

Moment of Inertia = 12900 in"4

Modulus of Elasticity = 29000000 psi

Distance From Neutral Axis to Furthest Fiber = 21.6 in.

LOAD CONFIGURATION

Point Loads

24000 lb., x=44.2 ft.
24000 lb., x=40.2 ft.
20000 Ib., x=9.2 ft.
20000 lb., x=4.7 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 67 ft.

MAXIMUM VALUES

Maximum Bending Moment = 825000 Ib.-ft. at x=40.2 ft.
Maximum Bending Stress = 16.6 ksi at x=40.2 ft.
Maximum Deflection = -1.62 in. at x=34.5 ft.

Maximum Slope = 0.368 degrees at x=67 ft.

VALUES AT A POINT (X=42.7 ft.)

Bending Moment=799000 Ib.-ft. -
Bending Stress=16.1 ksi Mu=799 kip-ft
Deflection=-1.49 in.

Slope=0.144 degrees
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BEAMBOY V2.2 REPORT

W36x160 Dead load Moment_lInterior_Midspan

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=230 Ib./ft., x=0 ft.; End=230 Ib./ft., x=67 ft.
Start=750 Ib./ft., x=0 ft.; End=750 Ib./ft., x=33.5 ft.

Moments

Simple support; O ft.
Simple support; 67 ft.

MAXIMUM VALUES

Maximum Bending Moment = 360000 Ib.-ft. at x=27.1 ft. — A
Maximum Bending Stress = 7250 psi at x=27.1 ft. |Mu-360 Kip-ft |
Maximum Deflection = -0.738 in. at x=31.8 ft.

Maximum Slope = -0.181 degrees at x=0.0067 ft.
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BEAMBOY V2.2 REPORT

W36x160 Dead load Moment_Exterior_Midspan

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=230 Ib./ft., x=0 ft.; End=230 Ib./ft., x=67 ft.
Start=980 Ib./ft., x=0 ft.; End=980 Ib./ft., x=33.5 ft.

Moments

Simple support; O ft.
Simple support; 67 ft.

MAXIMUM VALUES

Maximum Bending Moment = 432000 Ib.-ft. at x=26.7 ft. -
Maximum Bending Stress = 8700 psi at x=26.7 ft. Mu=432 kip-ft
Maximum Deflection = -0.878 in. at x=31.6 ft.

Maximum Slope = -0.217 degrees at x=0.0067 ft.
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BEAMBOY V2.2 REPORT

Excavator Moment 7.5ft From End of Deck_Midspan

BEAM PROPERTIES

Beam Length = 67 ft.

Moment of Inertia = 12900 in"4

Modulus of Elasticity = 29000000 psi

Distance From Neutral Axis to Furthest Fiber = 21.6 in.

LOAD CONFIGURATION

Point Loads

56000 Ib., x=26 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 67 ft.

MAXIMUM VALUES

Maximum Bending Moment = 891000 Ib.-ft. at x=26 ft.
Maximum Bending Stress = 18 ksi at x=26 ft.
Maximum Deflection = -1.52 in. at x=31.3 ft.
Maximum Slope = -0.355 degrees at x=0.0067 ft.

VALUES AT A POINT (X=33.5 ft.)

Bending Moment=728000 Ib.-ft.
Bending Stress=14.7 ksi ||\/|u:728 kip-ft |
Deflection=-1.51 in.

Slope=0.0358 degrees
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BEAMBOY V2.2 REPORT

Truck Moment With P6 3ft From End of Deck_Midspan

BEAM PROPERTIES

Beam Length = 67 ft.

Moment of Inertia = 12900 in"4

Modulus of Elasticity = 29000000 psi

Distance From Neutral Axis to Furthest Fiber = 21.6 in.

LOAD CONFIGURATION

Point Loads

24000 Ib., x=30.5 ft.
24000 Ib., x=26.5 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 67 ft.

MAXIMUM VALUES

Maximum Bending Moment = 745000 Ib.-ft. at x=30.5 ft.
Maximum Bending Stress = 15 ksi at x=30.5 ft.
Maximum Deflection = -1.35 in. at x=32 ft.

Maximum Slope = -0.305 degrees at x=0.0067 ft.

VALUES AT A POINT (X=33.5 ft.)

Bending Moment=684000 Ib.-ft. -
Bending Stress=13.8 ksi ||\/|U:684 Kip-ft |
Deflection=-1.34 in.

Slope=0.0224 degrees
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Appendix B

W36x170 Load Case Moments



BEAMBOY V2.2 REPORT

W36x170 Truck C.G. @ Midspan

BEAM PROPERTIES

Beam Length = 72 ft.

Moment of Inertia = 14300 in"4

Modulus of Elasticity = 29000000 psi

Distance From Neutral Axis to Furthest Fiber = 22.2 in.

LOAD CONFIGURATION

Point Loads

13000 Ib., x=66.9 ft.
20000 Ib., x=53.4 ft.
20000 Ib., x=48.9 ft.
20000 lb., x=44.4 ft.
24000 lb., x=13.4 ft.
24000 lb., x=9.4 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 72 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1110000 Ib.-ft. at x=44.4 ft. — -
Maximum Bending Stress = 20.6 ksi at x=44.4 ft. Mu=1110 klp'ft |
Maximum Deflection = -2.4 in. at x=37 ft.

Maximum Slope = 0.528 degrees at x=72 ft.
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BEAMBOY V2.2 REPORT

W36x170 Truck P3 @ Midspan

BEAM PROPERTIES

Beam Length = 72 ft.

Moment of Inertia = 14300 in"4

Modulus of Elasticity = 29000000 psi

Distance From Neutral Axis to Furthest Fiber = 22.2 in.

LOAD CONFIGURATION

Point Loads

13000 Ib., x=54 ft.
20000 Ib., x=40.5 ft.
20000 Ib., x=36 ft.
20000 lb., x=31.5 ft.
24000 lb., x=0.5 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 72 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1110000 Ib.-ft. at x=36 ft. Mu=1110 kip-ft |
Maximum Bending Stress = 20.8 ksi at x=36 ft.
Maximum Deflection = -2.22 in. at x=36.4 ft.
Maximum Slope = 0.459 degrees at x=72 ft.
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BEAMBOY V2.2 REPORT

W36x170 Dead Load Int_1st Diaphragm

BEAM PROPERTIES

Beam Length = 72 ft.

Moment of Inertia = 14300 in"4

Modulus of Elasticity = 29000000 psi

Distance From Neutral Axis to Furthest Fiber = 22.2 in.

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=250 Ib./ft., x=0 ft.; End=250 Ib./ft., x=72 ft.
Start=750 Ib./ft., x=0 ft.; End=750 Ib./ft., x=57.3 ft.

Moments

Simple support; O ft.
Simple support; 72 ft.

MAXIMUM VALUES

Maximum Bending Moment = 608000 Ib.-ft. at x=34.9 ft.
Maximum Bending Stress = 11.3 ksi at x=34.9 ft.
Maximum Deflection = -1.35 in. at x=35.6 ft.

Maximum Slope = -0.291 degrees at x=0.0072 ft.

VALUES AT A POINT (X=57.3 ft.)

Bending Moment=357000 Ib.-ft. |Mu:357 Kip-ft |
Bending Stress=6650 psi
Deflection=-0.802 in.
Slope=0.225 degrees
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BEAMBOY V2.2 REPORT

W36x170 Dead Load Ext_1st Diaphragm

BEAM PROPERTIES

Beam Length = 72 ft.

Moment of Inertia = 14300 in"4

Modulus of Elasticity = 29000000 psi

Distance From Neutral Axis to Furthest Fiber = 22.2 in.

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=250 Ib./ft., x=0 ft.; End=250 Ib./ft., x=72 ft.
Start=980 Ib./ft., x=0 ft.; End=980 Ib./ft., x=57.3 ft.

Moments

Simple support; O ft.
Simple support; 72 ft.

MAXIMUM VALUES

Maximum Bending Moment = 745000 Ib.-ft. at x=34.8 ft.
Maximum Bending Stress = 13.9 ksi at x=34.8 ft.
Maximum Deflection = -1.66 in. at x=35.6 ft.

Maximum Slope = -0.356 degrees at x=0.0072 ft.

VALUES AT A POINT (X=57.3 ft.)

Bending Moment=434000 Ib.ft. ||\/|U:434 Kip-ft |
Bending Stress=8090 psi
Deflection=-0.98 in.
Slope=0.275 degrees
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BEAMBOY V2.2 REPORT

W36x170 Excavator_1st Diaphragm

BEAM PROPERTIES

Beam Length = 72 ft.

Moment of Inertia = 14300 in"4

Modulus of Elasticity = 29000000 psi

Distance From Neutral Axis to Furthest Fiber = 22.2 in.

LOAD CONFIGURATION

Point Loads

56000 Ib., x=49.8 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 72 ft.

MAXIMUM VALUES

Maximum Bending Moment = 860000 Ib.-ft. at x=49.8 ft.
Maximum Bending Stress = 16 ksi at x=49.8 ft.
Maximum Deflection = -1.48 in. at x=39.5 ft.

Maximum Slope = 0.348 degrees at x=72 ft.

VALUES AT A POINT (X=57.3 ft.)

Bending Moment=569000 Ib.-ft.  |MU=569 Kip-ft |
Bending Stress=10.6 ksi
Deflection=-0.985 in.
Slope=0.264 degrees
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BEAMBOY V2.2 REPORT

W36x170 Truck P6 3ft from End_1st Diaphragm

BEAM PROPERTIES

Beam Length = 72 ft.

Moment of Inertia = 14300 in"4

Modulus of Elasticity = 29000000 psi

Distance From Neutral Axis to Furthest Fiber = 22.2 in.

LOAD CONFIGURATION

Point Loads

24000 lb., x=54.3 ft.
24000 Ib., x=50.3 ft.
20000 lb., x=19.3 ft.
20000 lb., x=14.8 ft.
20000 Ib., x=10.3 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 72 ft.

MAXIMUM VALUES

Maximum Bending Moment = 928000 Ib.-ft. at x=50.3 ft.
Maximum Bending Stress = 17.3 ksi at x=50.3 ft.
Maximum Deflection = -2.27 in. at x=35.8 ft.

Maximum Slope = -0.505 degrees at x=0.0072 ft.

VALUES AT A POINT (X=57.3 ft.)

Bending Moment=694000 Ib.-ft. |Mu:694 Kip-ft |
Bending Stress=12.9 ksi
Deflection=-1.38 in.
Slope=0.382 degrees
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BEAMBOY V2.2 REPORT

W36x170 Dead Load Int_Midspan

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=250 Ib./ft., x=0 ft.; End=250 Ib./ft., x=72 ft.
Start=750 Ib./ft., x=0 ft.; End=750 Ib./ft., x=36 ft.

Moments

Simple support; O ft.
Simple support; 72 ft.

MAXIMUM VALUES

Maximum Bending Moment = 428000 Ib.-ft. at x=29.3 ft. ||\/|U:428 klp-ft |
Maximum Bending Stress = 7980 psi at x=29.3 ft.
Maximum Deflection = -0.915 in. at x=34.2 ft.

Maximum Slope = -0.208 degrees at x=0.0072 ft.

VALUES AT A POINT (X=36 ft.)

Bending Moment=405000 Ib.-ft.
Bending Stress=7550 psi
Deflection=-0.912 in.
Slope=0.0145 degrees
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BEAMBOY V2.2 REPORT

W36x170 Dead Load Ext_Midspan

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=250 Ib./ft., x=0 ft.; End=250 Ib./ft., x=72 ft.
Start=980 Ib./ft., x=0 ft.; End=980 Ib./ft., x=36 ft.

Moments

Simple support; O ft.
Simple support; 72 ft.

MAXIMUM VALUES

Maximum Bending Moment = 511000 Ib.-ft. at x=28.8 ft. Mu=511 klp-ft |
Maximum Bending Stress = 9530 psi at x=28.8 ft.
Maximum Deflection = -1.08 in. at x=34 ft.

Maximum Slope = -0.248 degrees at x=0.0072 ft.

VALUES AT A POINT (X=36. ft.)

Bending Moment=480000 Ib.-ft.
Bending Stress=8940 psi
Deflection=-1.08 in.
Slope=0.019 degrees
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BEAMBOY V2.2 REPORT

W36x170 Excavator_Midspan

LOAD CONFIGURATION

Point Loads

56000 Ib., x=28.5 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 72 ft.

MAXIMUM VALUES

Maximum Bending Moment = 964000 Ib.-ft. at x=28.5 ft.
Maximum Bending Stress = 18 ksi at x=28.5 ft.
Maximum Deflection = -1.71 in. at x=33.8 ft.

Maximum Slope = -0.37 degrees at x=0.0072 ft.

VALUES AT A POINT (X=36 ft.)

Bending Moment=798000 Ib.-ft. |MU:798 Kip-ft |
Bending Stress=14.9 ksi
Deflection=-1.71 in.
Slope=0.0356 degrees
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BEAMBOY V2.2 REPORT

W36x170 Truck_Midspan

LOAD CONFIGURATION

Point Loads

24000 Ib., x=33 ft.
24000 Ib., x=29 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 72 ft.

MAXIMUM VALUES

Maximum Bending Moment = 806000 Ib.-ft. at x=33 ft.
Maximum Bending Stress = 15 ksi at x=33 ft.
Maximum Deflection = -1.51 in. at x=34.5 ft.
Maximum Slope = -0.317 degrees at x=0.0072 ft.

VALUES AT A POINT (X=36. ft.)

Bending Moment=744000 Ibft.  [Mu=744 Kip-ft |
Bending Stress=13.9 ksi
Deflection=-1.51 in.
Slope=0.0222 degrees
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Appendix C

W36x194 Load Case Moments



BEAMBOY V2.2 REPORT

W36x194 Truck Centroid @ Midspan

LOAD CONFIGURATION

Point Loads

13000 Ib., x=69.4 ft.
20000 Ib., x=55.9 ft.
20000 Ib., x=51.4 ft.
20000 Ib., x=46.9 ft.
24000 lb., x=15.9 ft.
24000 lb., x=11.9 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 77 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1260000 Ib.-ft. at x=46.9 ft. - in-
Maximum Bending Stress = 20.4 ksi at x=46.9 ft. ||\/|LI 1260 klp ft |
Maximum Deflection = -2.72 in. at x=39.4 ft.

Maximum Slope = 0.555 degrees at x=77 ft.
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BEAMBOY V2.2 REPORT

W36x194 Truck P3 @ Midspan

LOAD CONFIGURATION

Point Loads

13000 Ib., x=56.5 ft.
20000 lb., x=43 ft.
20000 Ib., x=38.5 ft.
20000 lb., x=34 ft.
24000 lb., x=3 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 77 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1230000 Ib.-ft. at x=38.5 ft. ||\/|u:]_230 kip-ft |
Maximum Bending Stress = 20.1 ksi at x=38.5 ft.
Maximum Deflection = -2.46 in. at x=38.8 ft.
Maximum Slope = 0.472 degrees at x=77 ft.
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BEAMBOY V2.2 REPORT

W36x194 Dead Loads Int_1st Diaphragm

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=285 Ib./ft., x=0 ft.; End=285 Ib./ft., x=77 ft.
Start=750 Ib./ft., x=0 ft.; End=750 Ib./ft., x=54 ft.

Moments

Simple support; O ft.
Simple support; 77 ft.

MAXIMUM VALUES

Maximum Bending Moment = 671000 Ib.-ft. at x=36 ft.
Maximum Bending Stress = 10.9 ksi at x=36 ft.
Maximum Deflection = -1.46 in. at x=37.7 ft.
Maximum Slope = -0.298 degrees at x=0.0077 ft.

VALUES AT A POINT (X=54 ft.)

Bending Moment=504000 Ib.ft. ||\/Iu:504 Kip-ft |
Bending Stress=8180 psi
Deflection=-1.16 in.
Slope=0.171 degrees

21212015

Page C3


Greg
Text Box
Mu=504 kip-ft


BEAMBOY V2.2 REPORT

W36x194 Dead Loads Ext_1st Diaphragm

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=285 Ib./ft., x=0 ft.; End=285 Ib./ft., x=77 ft.
Start=980 Ib./ft., x=0 ft.; End=980 Ib./ft., x=54 ft.

Moments

Simple support; O ft.
Simple support; 77 ft.

MAXIMUM VALUES

Maximum Bending Moment = 812000 Ib.-ft. at x=35.8 ft.
Maximum Bending Stress = 13.2 ksi at x=35.8 ft.
Maximum Deflection = -1.77 in. at x=37.7 ft.

Maximum Slope = -0.361 degrees at x=0.0077 ft.

VALUES AT A POINT (X=54 ft.)

Bending Moment=604000 Ib.-ft.  [Mu=604 Kip-ft |
Bending Stress=9810 psi
Deflection=-1.4 in.
Slope=0.208 degrees
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BEAMBOY V2.2 REPORT

W36x194 Excavator_1st Diaphragm

LOAD CONFIGURATION

Point Loads

56000 Ib., x=51 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 77 ft.

MAXIMUM VALUES

Maximum Bending Moment = 964000 Ib.-ft. at x=51 ft.
Maximum Bending Stress = 15.7 ksi at x=51 ft.
Maximum Deflection = -1.67 in. at x=41.8 ft.
Maximum Slope = 0.355 degrees at x=77 ft.

VALUES AT A POINT (X=54. ft.)

Bending Moment=853000 b.-ft. ||\/|u:853 kip-ft |
Bending Stress=13.9 ksi
Deflection=-1.44 in.
Slope=0.186 degrees
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BEAMBOY V2.2 REPORT

W36x194 Truck_1st Diaphragm

LOAD CONFIGURATION

Point Loads

24000 Ib., x=51 ft.
24000 lb., x=47 ft.
20000 Ib., x=16 ft.
20000 Ib., x=11.5 ft.
20000 Ib., x=7 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 77 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1090000 Ib.-ft. at x=47 ft.
Maximum Bending Stress = 17.7 ksi at x=47 ft.
Maximum Deflection = -2.37 in. at x=38.5 ft.

Maximum Slope = -0.493 degrees at x=0.0077 ft.

VALUES AT A POINT (X=54 ft.)

Bending Moment=909000 Ib.-ft. |Mu:909 kip-ft |
Bending Stress=14.8 ksi
Deflection=-1.91 in.
Slope=0.277 degrees
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BEAMBOY V2.2 REPORT

W36x194 Dead Loads Int_Midspan

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=285 Ib./ft., x=0 ft.; End=285 Ib./ft., x=77 ft.
Start=750 Ib./ft., x=0 ft.; End=750 Ib./ft., x=38.5 ft.

Moments

Simple support; O ft.
Simple support; 77 ft.

MAXIMUM VALUES

Maximum Bending Moment = 514000 Ib.-ft. at x=31.5 ft.
Maximum Bending Stress = 8360 psi at x=31.5 ft.
Maximum Deflection = -1.1 in. at x=36.7 ft.

Maximum Slope = -0.232 degrees at x=0.0077 ft.

VALUES AT A POINT (X=38.5 ft.)

Bending Moment=489000 Ib.-ft. ~ [Mu=489 Kip-ft |
Bending Stress=7950 psi
Deflection=-1.09 in.
Slope=0.0154 degrees
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BEAMBOY V2.2 REPORT

W36x194 Dead Loads Ext_Midspan

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=285 Ib./ft., x=0 ft.; End=285 Ib./ft., x=77 ft.
Start=980 Ib./ft., x=0 ft.; End=980 Ib./ft., x=38.5 ft.

Moments

Simple support; O ft.
Simple support; 77 ft.

MAXIMUM VALUES

Maximum Bending Moment = 610000 Ib.-ft. at x=31 ft.
Maximum Bending Stress = 9900 psi at x=31 ft.
Maximum Deflection = -1.29 in. at x=36.5 ft.
Maximum Slope = -0.275 degrees at x=0.0077 ft.

VALUES AT A POINT (X=38.5 ft.)

Bending Moment=574000 Ib.-ft. - in-
Bending Stress=9330 psi Mu=574 klp ft |
Deflection=-1.28 in.
Slope=0.0201 degrees
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BEAMBOY V2.2 REPORT

W36x194 Excavator_Midspan

LOAD CONFIGURATION

Point Loads

56000 Ib., x=31 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 77 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1040000 Ib.-ft. at x=31 ft.
Maximum Bending Stress = 16.9 ksi at x=31 ft.
Maximum Deflection = -1.83 in. at x=36.3 ft.

Maximum Slope = -0.367 degrees at x=0.0077 ft.

VALUES AT A POINT (X=38.5 ft.)

Bending Moment=868000 Ib.-ft. [MU=868 Kip-ft |
Bending Stress=14.1 ksi
Deflection=-1.82 in.
Slope=0.0338 degrees
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BEAMBOY V2.2 REPORT

W36x194 Truck_Midspan

LOAD CONFIGURATION

Point Loads

24000 Ib., x=35.5 ft.
24000 Ib., x=31.5 ft.
20000 Ib., x=0.5 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 77 ft.

MAXIMUM VALUES

Maximum Bending Moment = 872000 Ib.-ft. at x=35.5 ft.

Maximum Bending Stress = 14.2 ksi at x=35.5 ft.
Maximum Deflection = -1.62 in. at x=37 ft.
Maximum Slope = -0.319 degrees at x=0.0077 ft.

VALUES AT A POINT (X=38.5 ft.)

Bending Moment=809000 Ib.-ft.
Bending Stress=13.1 ksi
Deflection=-1.62 in.
Slope=0.0215 degrees
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Appendix D

W36x245 Load Case Moments



BEAMBOY V2.2 REPORT

W36x245 Truck C.G. @ Midspan

LOAD CONFIGURATION

Point Loads

13000 Ib., x=71.9 ft.
20000 lb., x=58.4 ft.
20000 Ib., x=53.9 ft.
20000 lb., x=49.4 ft.
24000 lb., x=18.4 ft.
24000 lb., x=14.4 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 82 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1410000 Ib.-ft. at x=49.4 ft. |MU:1410 k'p'ft |
Maximum Bending Stress = 17.6 ksi at x=49.4 ft.

Maximum Deflection = -2.84 in. at x=41.8 ft.

Maximum Slope = 0.538 degrees at x=82 ft.
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BEAMBOY V2.2 REPORT

W36x245 Truck P3 @ Midspan

LOAD CONFIGURATION

Point Loads

13000 Ib., x=59 ft.
20000 lb., x=45.5 ft.
20000 lb., x=41 ft.
20000 Ib., x=36.5 ft.
24000 Ib., x=5.5 ft.
24000 lb., x=1.5 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 82 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1370000 Ib.-ft. at x=41 ft. |MU:l37O klp-ft |
Maximum Bending Stress = 17.2 ksi at x=41 ft.
Maximum Deflection = -2.56 in. at x=41.1 ft.
Maximum Slope = -0.466 degrees at x=0.0082 ft.
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BEAMBOY V2.2 REPORT

W36x245 Dead Loads In_1st Diaphragm

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=340 Ib./ft., x=0 ft.; End=340 Ib./ft., x=82 ft.
Start=750 Ib./ft., x=0 ft.; End=750 Ib./ft., x=64.1 ft.

Moments

Simple support; O ft.
Simple support; 82 ft.

MAXIMUM VALUES

Maximum Bending Moment = 857000 Ib.-ft. at x=39.7 ft.
Maximum Bending Stress = 10.2 ksi at x=39.7 ft.
Maximum Deflection = -1.67 in. at x=40.6 ft.

Maximum Slope = -0.316 degrees at x=0.0082 ft.

VALUES AT A POINT (X=64.1 ft.)

Bending Moment=531000 bt |MU=531 kip-ft |
Bending Stress=6340 psi
Deflection=-1.05 in.
Slope=0.236 degrees
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BEAMBOY V2.2 REPORT

W36x245 Dead Loads Ext_1st Diaphragm

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=340 Ib./ft., x=0 ft.; End=340 Ib./ft., x=82 ft.
Start=980 Ib./ft., x=0 ft.; End=980 Ib./ft., x=64.1 ft.

Moments

Simple support; O ft.
Simple support; 82 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1030000 Ib.-ft. at x=39.5 ft.
Maximum Bending Stress = 12.3 ksi at x=39.5 ft.
Maximum Deflection = -2.01 in. at x=40.5 ft.

Maximum Slope = -0.38 degrees at x=0.0082 ft.

VALUES AT A POINT (X=64.1 ft.)

Bending Moment=635000 Ib.-ft. |Mu:635 kip-ft |
Bending Stress=7570 psi
Deflection=-1.26 in.
Slope=0.284 degrees
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BEAMBOY V2.2 REPORT

W36x245 Excavator_1st Diaphragm

LOAD CONFIGURATION

Point Loads

56000 Ib., x=56.6 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 82 ft.

MAXIMUM VALUES

Maximum Bending Moment = 982000 Ib.-ft. at x=56.6 ft.
Maximum Bending Stress = 12.3 ksi at x=56.6 ft.
Maximum Deflection = -1.56 in. at x=45 ft.

Maximum Slope = 0.321 degrees at x=82 ft.

VALUES AT A POINT (X=64.1 ft.)

Bending Moment=692000 Ib.-ft. |Mu=692 Kip-ft |
Bending Stress=8660 psi
Deflection=-1.09 in.
Slope=0.233 degrees
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BEAMBOY V2.2 REPORT

W36x245 Truck_1st Diaphragm

LOAD CONFIGURATION

Point Loads

24000 Ib., x=61.1 ft.
24000 lb., x=57.1 ft.
20000 Ib., x=26.1 ft.
20000 lb., x=21.6 ft.
20000 lb., x=17.1 ft.
13000 Ib., x=3.6 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 82 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1270000 Ib.-ft. at x=26.1 ft.
Maximum Bending Stress = 15.8 ksi at x=26.1 ft.
Maximum Deflection = -2.73 in. at x=40.4 ft.

Maximum Slope = -0.528 degrees at x=0.0082 ft.

VALUES AT A POINT (X=64.1 ft.)

Bending Moment=912000 Ib.-ft. ||\/|u:912 kip-ft |
Bending Stress=11.4 ksi
Deflection=-1.74 in.
Slope=0.387 degrees
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BEAMBOY V2.2 REPORT

W36x245 Dead Loads Int_Midspan

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=340 Ib./ft., x=0 ft.; End=340 Ib./ft., x=82 ft.
Start=750 Ib./ft., x=0 ft.; End=750 Ib./ft., x=41 ft.

Moments

Simple support; O ft.
Simple support; 82 ft.

MAXIMUM VALUES

Maximum Bending Moment = 628000 Ib.-ft. at x=33.9 ft. [Mu=628 kip-ft |
Maximum Bending Stress = 7490 psi at x=33.9 ft.
Maximum Deflection = -1.19 in. at x=39.2 ft.

Maximum Slope = -0.236 degrees at x=0.0082 ft.

VALUES AT A POINT (X=41 ft.)

Bending Moment=601000 Ib.-ft.
Bending Stress=7170 psi
Deflection=-1.19 in.
Slope=0.0145 degrees
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BEAMBOY V2.2 REPORT

W36x245 Dead Loads Int_Midspan

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=340 Ib./ft., x=0 ft.; End=340 Ib./ft., x=82 ft.
Start=980 Ib./ft., x=0 ft.; End=980 Ib./ft., x=41 ft.

Moments

Simple support; O ft.
Simple support; 82 ft.

MAXIMUM VALUES

Maximum Bending Moment = 736000 Ib.-ft. at x=33.4 ft. ||\/|U:736 klp-ft |
Maximum Bending Stress = 8780 psi at x=33.4 ft.
Maximum Deflection = -1.38 in. at x=39 ft.

Maximum Slope = -0.276 degrees at x=0.0082 ft.

VALUES AT A POINT (X=41 ft.)

Bending Moment=698000 Ib.-ft.
Bending Stress=8320 psi
Deflection=-1.38 in.
Slope=0.0189 degrees
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BEAMBOY V2.2 REPORT

W36x245 Excavator_Midspan

LOAD CONFIGURATION

Point Loads

56000 Ib., x=33.5 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 82 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1110000 Ib.-ft. at x=33.5 ft.
Maximum Bending Stress = 13.9 ksi at x=33.5 ft.
Maximum Deflection = -1.82 in. at x=38.8 ft.

Maximum Slope = -0.341 degrees at x=0.0082 ft.

VALUES AT A POINT (X=41.0 ft.)

Bending Moment=938000 Ib.-ft.
Bending Stress=11.7 ksi
Deflection=-1.81 in.
Slope=0.0301 degrees

21212015

Mu=938 kip-ft

Page D9


Greg
Text Box
Mu=938 kip-ft


BEAMBOY V2.2 REPORT

W36x245 Truck_Midspan

LOAD CONFIGURATION

Point Loads

24000 Ib., x=38 ft.
24000 Ib., x=34 ft.
20000 Ib., x=3 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 82 ft.

MAXIMUM VALUES

Maximum Bending Moment = 959000 Ib.-ft. at x=38 ft.

Maximum Bending Stress = 12 ksi at x=38 ft.
Maximum Deflection = -1.67 in. at x=39.3 ft.
Maximum Slope = -0.313 degrees at x=0.0082 ft.

VALUES AT A POINT (X=41.0 ft.)

Bending Moment=894000 Ib.-ft.
Bending Stress=11.2 ksi
Deflection=-1.67 in.
Slope=0.0214 degrees
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Appendix E

W36x300 Load Case Moments



BEAMBOY V2.2 REPORT

W36x300 Truck C.G. @ Midpsan

LOAD CONFIGURATION

Point Loads

13000 Ib., x=74.4 ft.
20000 Ib., x=60.9 ft.
20000 Ib., x=56.4 ft.
20000 Ib., x=51.9 ft.
24000 lb., x=20.9 ft.
24000 lb., x=16.9 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 87 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1560000 Ib.-ft. at x=51.9 ft. Mu=1560 kip-ft
Maximum Bending Stress = 16 ksi at x=51.9 ft.
Maximum Deflection = -2.9 in. at x=44.3 ft.
Maximum Slope = 0.514 degrees at x=87 ft.
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BEAMBOY V2.2 REPORT

W36x300 Truck P3 @ Midspan

LOAD CONFIGURATION

Point Loads

13000 Ib., x=61.5 ft.
20000 Ib., x=48 ft.
20000 Ib., x=43.5 ft.
20000 Ib., x=39 ft.
24000 lb., x=8 ft.
24000 Ib., x=4 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 87 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1520000 Ib.-ft. at x=43.5 ft. Mu=1520 klp'ft
Maximum Bending Stress = 15.6 ksi at x=43.5 ft.
Maximum Deflection = -2.64 in. at x=43.4 ft.

Maximum Slope = -0.463 degrees at x=0.0087 ft.
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BEAMBOY V2.2 REPORT

W36x300 Dead Loads Int_1st Diaphragm

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=405 Ib./ft., x=0 ft.; End=405 Ib./ft., x=87 ft.
Start=750 Ib./ft., x=0 ft.; End=750 Ib./ft., x=70 ft.

Moments

Simple support; O ft.
Simple support; 87 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1040000 Ib.-ft. at x=42.4 ft.
Maximum Bending Stress = 10.6 ksi at x=42.4 ft.
Maximum Deflection = -1.97 in. at x=43.2 ft.

Maximum Slope = -0.349 degrees at x=0.0087 ft.

VALUES AT A POINT (X=70 ft.)

Bending Moment=600000 Ib.-ft. |Mu=600 Kip-ft
Bending Stress=6150 psi
Deflection=-1.13 in.
Slope=0.276 degrees
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BEAMBOY V2.2 REPORT

W36x300 Dead Loads Ext_1st Diaphragm

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=405 Ib./ft., x=0 ft.; End=405 Ib./ft., x=87 ft.
Start=980 Ib./ft., x=0 ft.; End=980 Ib./ft., x=70 ft.

Moments

Simple support; O ft.
Simple support; 87 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1240000 Ib.-ft. at x=42.3 ft.
Maximum Bending Stress = 12.7 ksi at x=42.3 ft.
Maximum Deflection = -2.34 in. at x=43.1 ft.

Maximum Slope = -0.416 degrees at x=0.0087 ft.

VALUES AT A POINT (X=70 ft.)

Bending Moment=710000 Ib.-ft.  |Mu=710 kip-ft
Bending Stress=7270 psi
Deflection=-1.34 in.
Slope=0.329 degrees
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BEAMBOY V2.2 REPORT

W36x300 Excavator_1st Diaphragm

LOAD CONFIGURATION

Point Loads

56000 Ib., x=62.5 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 87 ft.

MAXIMUM VALUES

Maximum Bending Moment = 986000 Ib.-ft. at x=62.5 ft.
Maximum Bending Stress = 12.3 ksi at x=62.5 ft.
Maximum Deflection = -1.74 in. at x=48.2 ft.

Maximum Slope = 0.347 degrees at x=87 ft.

VALUES AT A POINT (X=70 ft.)

Bending Moment=684000 Ib.-ft. [Mu=684 kip-ft
Bending Stress=8560 psi
Deflection=-1.14 in.
Slope=0.265 degrees
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BEAMBOY V2.2 REPORT

W36x300 Truck_1st Diaphragm

LOAD CONFIGURATION

Point Loads

24000 Ib., x=67 ft.
24000 Ib., x=63 ft.
20000 Ib., x=32 ft.
20000 lb., x=27.5 ft.
20000 lb., x=23 ft.
13000 Ib., x=9.5 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 87 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1510000 Ib.-ft. at x=32 ft.
Maximum Bending Stress = 15.5 ksi at x=32 ft.
Maximum Deflection = -2.87 in. at x=42.8 ft.

Maximum Slope = -0.516 degrees at x=0.0087 ft.

VALUES AT A POINT (X=70 ft.)

Bending Moment=956000 Ib.-ft. Mu=956 kip-ft
Bending Stress=9800 psi
Deflection=-1.66 in.
Slope=0.404 degrees
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BEAMBOY V2.2 REPORT

W36x300 Dead Loads Int_Midspan

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=405 Ib./ft., x=0 ft.; End=405 Ib./ft., x=87 ft.
Start=750 Ib./ft., x=0 ft.; End=750 Ib./ft., x=43.5 ft.

Moments

Simple support; O ft.
Simple support; 87 ft.

MAXIMUM VALUES

Maximum Bending Moment = 767000 Ib.-ft. at x=36.4 ft.
Maximum Bending Stress = 7850 psi at x=36.4 ft.
Maximum Deflection = -1.41 in. at x=41.8 ft.

Maximum Slope = -0.262 degrees at x=0.0087 ft.

VALUES AT A POINT (X=43.5 ft.)

Bending Moment=738000 Ib.-ft. [Mu=738 kip-ft
Bending Stress=7560 psi
Deflection=-1.41 in.
Slope=0.0149 degrees
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BEAMBOY V2.2 REPORT

W36x300 Dead Loads Ext_Midspan

LOAD CONFIGURATION

Point Loads

Distributed Loads

Start=405 Ib./ft., x=0 ft.; End=405 Ib./ft., x=87 ft.
Start=980 Ib./ft., x=0 ft.; End=980 Ib./ft., x=43.5 ft.

Moments

Simple support; O ft.
Simple support; 87 ft.

MAXIMUM VALUES

Maximum Bending Moment = 888000 Ib.-ft. at x=35.8 ft.
Maximum Bending Stress = 9090 psi at x=35.8 ft.
Maximum Deflection = -1.62 in. at x=41.5 ft.

Maximum Slope = -0.303 degrees at x=0.0087 ft.

VALUES AT A POINT (X=43.5 ft.)

Mu=847 kip-ft

Bending Moment=847000 Ib.-ft.
Bending Stress=8670 psi
Deflection=-1.62 in.
Slope=0.0194 degrees
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BEAMBOY V2.2 REPORT

W36x300 Excavator_Midspan

LOAD CONFIGURATION

Point Loads

56000 Ib., x=36 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 87 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1180000 Ib.-ft. at x=36 ft.
Maximum Bending Stress = 14.8 ksi at x=36 ft.
Maximum Deflection = -2.19 in. at x=41.3 ft.

Maximum Slope = -0.384 degrees at x=0.0087 ft.

VALUES AT A POINT (X=43.5 ft.)

Bending Moment=1010000 Ib.-ft.  [MUu=1010 Kip-ft
Bending Stress=12.6 ksi
Deflection=-2.18 in.
Slope=0.0325 degrees
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BEAMBOY V2.2 REPORT

W36x300 Truck_Midspan

LOAD CONFIGURATION

Point Loads

24000 lb., x=40.3 ft.
24000 lb., x=36.5 ft.
20000 Ib., x=5.5 ft.
20000 lb., x=1 ft.

Distributed Loads

Moments

Simple support; O ft.
Simple support; 87 ft.

MAXIMUM VALUES

Maximum Bending Moment = 1060000 Ib.-ft. at x=40.3 ft.
Maximum Bending Stress = 10.9 ksi at x=40.3 ft.
Maximum Deflection = -1.71 in. at x=41.6 ft.

Maximum Slope = -0.309 degrees at x=0.0087 ft.

VALUES AT A POINT (X=43.5 ft.)

Bending Moment=987000 Ib.-ft. Mu=987 kip-ft
Bending Stress=10.1 ksi
Deflection=-1.71 in.
Slope=0.022 degrees
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