Bridge No: N/A
Town/City: Rockingham

Route

Carried: VT Route 121
Crosses:  Saxtons River

Owner:
Maintainer:
Year Built

SUMMARY OF BRIDGE RATING

LRFR Load Rating Factors

VAOT

2015

Year(s) Rebuilt/Rehab: Note: piers are pre-existing

Interior Negative Flexure

Governs Load Rating

Loading Levels Truck

H20 HL-93 3s2 6-axle | 3A.Str. | 4A. Str. | 5A. Semi
Tonnage 20 36 36 66 30 345 38
Inventory 4.136 1.187
Posting
Operating 5.36 1.54 3.72 1.84 3.67 3.21 3.21
Comments o

** HL-93 Loading governing the negative moment load rating is the negative moment truck train

Group 1 Posting Analysis (Configuration 1)
Governing Posting: N/A
Governing Load Model: N/A

Group 2 Posting Analysis (Configurations 2 - 5)
Governing Posting: N/A
Governing Load Model: N/A

Group 3 Posting Analysis (Configurations 6 - 8)
Governing Posting: N/A
Governing Load Model: N/A

LRFR Evaluation Factors: LL Rating

Live Load Distribution Factor: 0.83  Positive Moment Flex

0.83  Negative Moment Flex
1.12  Shear Dist. Factor

Live Load DF Special Hauling: N/A
Impact Factor: 33%
Governing Condition Factor, ¢: 1
System Factor, ¢,: 1

ADTT :

3700

i
Thgpantdd®”

One Lane Loaded

Finite Fatigue Life

Advanced Analysis Used
Actual Measurements Taken
75 years*

Please check all the boxes that apply:
Bridge load rating is:

governed by substructure rating
Connections control the load rating
Exterior girder controls load rating
As-built load rating

As-inspected load rating

) p
e s



BREAKDOWN OF BRIDGE RATING

Town/City: Rockingham Route Carried: VT Route 121

Bridge No: N/A Crosses:  Saxtons River

LOAD RATING POINTS OF INTEREST

HL-93
Bridge Component Inv Oper
72.0 kip 72.0 kip
Exterior Beam Strength | Positive] 2.39 3.09
Moment
Exterior Beam Strength | 1.33 1.73
Negative Moment
Exterior Beam Strength | 1.85 2.40
Shear
Exterior Beam Service 2 Positive 3.04 3.95
Moment
Exterior Beam Service 2 Negativej 151 1.97
Moment
Interior Beam Strength | 2.46 3.19
Positive Moment
Interior Beam Strength | 119 1.54
Negative Moment
1.70 221
Interior Beam Strength | Sheal
Interior Beam Service 2 Positive 3.04 3.95
Moment
Interior Beam Service 2 Negative 1.32 1.72
Moment
CONTROLLING RATING
EACTORS 1.19 1.54
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Sumary of Load Rating

Section Live Load Inventory Operating

Exterior Girder [Positive Flexure HL-93 2.385 85.88T 3.09 111.32T7
Strength | 3s2 3.872 1394T 5.02 180.71T

6at 254 167.66T 3.29 217337

3as 3.312 99.35T 429 128.79T

4as 2.878 99.3T 3.73 128727

5as 3.291  125.07T 427 162.13T

h20 4.534 90.68 T 588 117547

Interior Girder Positive Flexure HL-93 2.46 88.56T 3.19 1148T
Strength | 3s2 3.993 143.76T 5.18 186.36T

6at 2.62 17297 3.4 224137

3as 3.415 102.46T 443 132817

4as 2.968 10247 3.85 132.75T

Sas 3394 128.98T 4.4 167.2T

h20 4.676 93.51T 6.06 121.22T

Exterior Girder [Negative Flexure HL-93 1.331 47.91T 1.73 62.11T
at Piers 3s2 3.218 115.85T 417 150.17T

Strength | 6at 1.592 105.05T 2.06 136.17T

3as 3.172 95.17T 411 12337T

4as 2.776 95.77T 3.6 124157

Sas 2.781 105.67T 3.6 136.98T

h20 4.639 55.62T 6.01 72.1T

Interior Girder  [Negative Flexure HL-93 1.187 42.72 T 1.54 55.38 T
at Piers 3s2 2.869 103.3T 3.72 133917

Strength | 6at 1.419 93.67T 1.84 121.42T

3as 2.829 84.87T 3.67 110.01T

4as 2.475 85.4T 3.21 110.7T

5as 2.48 94.23T 3.21  122.157

h20 4.136 49.59T 5.36 64.29T

Exterior Girder [Negative Flexure HL-93 1.983 71.38T 2.57 92.54T
6.3' from piers 3s2 3.472 124977 4.5 162T

Strength | 6at 2.388 157.64T 3.1 204347

3as 3.422 102.67T 444 133.09T

4as 2.995 95.77 T 3.88 124157

5as 3 11471 3.89 147.78T

h20 6.435 128.69T 8.34 166.82T

Interior Girder Negative Flexure HL-93 1.808 65.08 T 2.34 84.36T
6.3 ft from piers 3s2 3.165 113.93T 4.1 147.69T

Strength | 6at 2.177 143717 2.82 186.29T

3as 3.12 936T 404 121337

4as 2.73 85.4T 3.54 110.7T

5as 2.735 94.23T 3,55 122.15T

h20 4.562 91.24T 591 118.27T

ii



Sumary of Load Rating

Section Live Load Inventory Operating

Exterior Girder [Positive Flexure HL-93 3.04 109.3T 395 142.09T
Service Il 3s2 493 177427 6.41 230.65T

6at 3.23 213.39T7 4.2 27747

3as 421 126457 548 164.38T

4as 3.66 126.38T 4.76 164.3T

5as 419 159.19T 545 206.94T

h20 5.77 115417 7.5 150.03T

Interior Girder Positive Flexure HL-93 3.04 109.29T 395 142077
Service Il 3s2 4.93 17747 6.41 230.62T

6at 3.23 213.36T 42 277377

3as 421 126.43T 548 164.36T

4as 3.66 126.37T 476 164.28T

5as 419 159.17T7 545 206.92T

h20 5.77 115.39T 7.5 150.01T

Exterior Glrder |Negative Moment |HL-93 1.51 5444T 1.97 70.77 T
Service Il 3s2 3.66 131.63T 475 171.12T7

6at 1.81 119.35T 2.35 155.16T

3as 3.6 108.14T 4.69 140.58T

4as 3.15 108.81T 4.1 141.46T

5as 3.16 120.07T 411 156.09T

h20 5.27 105.41T 6.85 137.03T

Interior Girder Negative Moment [HL-93 1.32 477 T 1.72 62.01T
Service Il 3s2 3.2 115.33T7 416 14993 T

6at 1.58 104.58T 206 13595T

3as 3.16 94.75T 411 123947

4as 2.76 95.34T 3.59 123.94T1

5as 2.77 105.2T 3.6 136.76T

h20 4.62 92.36T 6 120.07T

iii




Sumary of Load Rating

Section Live Load Inventory Operating

Exterior Glrder [Shear HL-93 1.85 66.75T 2.4 86.53T
Stiffened Panel 3s2 2.8 100.81T 3.63 130.68T

w/in 6.3ft of piers |6at 1.7 111877 2.2 145.02T

Strength | 3as 2.66 79.66 T 3.44 103.27T

4as 2.43 83.77T 3.15 108.58 T

5as 2.51 95.31T 3.25 12354 T

h20 4.07 81.43T 5.28 105.56T

Interior Girder  [Shear HL-93 1.7 61.33T 2.21 795T
Stiffened Panel 3s2 2.57 92.62T 3.34 120.06T

w/in 6.3ft of piers |6at 1.56 102.78T 2.02 133.24T7

Strength | 3as 2.44 73.19T 3.16 94.88 T

4as 2.23 76.96 T 2.89 99.76 T

5as 2.3 87.56T 299 11351T

h20 3.74 74.82T 4.85 96.99T

Exterior Girder |Shear HL-93 1.92 69.04 T 2.49 89.5T
Unstiffened Panel [3s2 3.03 109.13T 393 141.46T

6.3 ft from pier or |[6at 1.8 118.75T 2.33  153.93T

further 3as 2.63 78.96 T 3.41 102.36T

Strength | 4as 2.44 84.18 T 3.16 109.13T

5as 2.6 98.67 T 3.37 1279T

h20 4.07 81.32T 5.27 105427

Interior Glrder  [Shear HL-93 1.78 63.93T 2.3 82.87T
Unstiffened Panel [3s2 2.81 101.05T 3.64 130997

6.3 ft from pier or |6at 1.67 109.95T 2.16  142.53T

further 3as 2.44 73.12T 3.16 94.78 T

Strength | 4as 2.26 77.95T 293 101.05T

5as 2.4 91.36T 3.12 118437

h20 3.77 75.30T 4.88 97.61T

iv
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Project: Rockingham VT Bridge
Contractor: Cold River Bridges

Value Engineering Design: Calderwood Engineering
Design Computations by: Eric T. Calderwood, PE
Design Check Computations by: Rachael Joyce, EIT

Project Notes:

VTrans Structural Design Manual

4.3.2 Live Load Distribution: use controlling value of lever rule to det. amount of load on exterior beam. For
interior and exterior beams, use controlling (larger) distribution factor calculated for one lane loaded, two lanes
loaded or 3 or more loaded for flexure. Same for shear locations within span and at sprts. Controlling distribution
factor will be larger of these.

For deflection, g shall be = max # lanes loaded / # beams * respective multipresence factor (m).

Calculate fatigue distribution factors similarly but with only one lane loaded.

5.1.1.1.1: Concrete, high performance class A for bridge decks placed on steel

5.1.2.6: Minimum Concrete Cover

5.2.1.1.1: Cast in Place Concrete Minimum deck thickness, paved deck, 8.5"

5.2.5: Minimum Reinforcement, #5 bars at 12" for reinforcing steel

Lpos=(49 ft+3 in)+2+33 ft+6 in=132 ft total length of Positive Moment Girder section
Lpeg:=34 ft-2=068 ft total length of Negative Moment Girder section

Flange Transition locations: 49'-3"

points of contraflexure: 83'-3"
116'-9" (field splice)
150'-9"
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Distribution Factors:

Table 4.6.2.2.1-2 L for use in LL Distribution Factor Equations

+M: length of span for which moment is being calculated

-M (near interior sprts of continuous spans): average length of two adjacent spans
V: length of span for which shear is calculated

Rext: length of exterior span

Rint: avg length of two adjacent spans

K,:=1.0
Y.:=150 pcf \1.5\
f'.:= 4 ksi [+Vf'.-ksi E.=3834.25 ksi
=1 |
\\fe ) )
Beam geometry/ Area/ y/ lox/ loy Positive Moment Region
b,¢:=16.0 in 3
o . 2 [N: bpge tyr e bbf
tpri=1.1251in  Appi=bpetyr=18 in Yo i=— loxpr=——rc—  logpfi=
. 2 12 12
d,,:=35 in 3 3
. I 2 dw twe dw dw *ty
t,:=0.50 in A, :=d,-t,=17.5 in VY i=tpr+— Iogw i =——— Loywi=————
. 2 12 12
by:=16.0 in 3 3
. 2 e byee t tipe by
ty:i=1.1251in  Ay:=by-ty=18 in Vi = tpe+ dyy +7 Lot = 12 Loyte = 12
dbeam = ttf+ dW + tbf: 3725 irl
Ag = btf.ttf+bbf. tbf+ dw' tW: 535 in2
Apre Yo+ Ay Vo + Ay
| = ( bf * Ybf T Aw * Yw T Aer th) —18.63 in
Ag
2 2 2
Ly i = Toxpr+ Apge g}’bf— Yoar) +loxw+Aw (Yw—Ybar) + loxert At (Yee— Ybar)
[,=13535.4 in
Iy = onbf+ onw4+ ontf s 1
1,=768.36 in Sypi= i =726.73 in Spri=——=726.73 in
<dbeam T Ybar> Ybar
3 3
by ot d
Itbf::%-i' hid L] tVV :38406 in4 tbf bbf ‘tW:2092 inz
3 3
by +ty dy ty 4 dy 2
Lyei= +—+.——=384.06 in Aypi=byeete+ +t,=20.92 in
tf 2 5 12 tef *= Dye* Ler g

—
=429 in Fypi= \[if =429 in
Attf

Page 2 of 64
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Beam geometry/ Area/ y/ lox/ loy Negative Moment Region (flange widths only change)

bbfnm :=18.375 in

3 3
. 2 Cor Dpam * to tppe Dy,
tbf:= 1.125 in Abfnm = bbfnm ° tbf: 0.14 ft Yofam *=— onbfnm = 7 oybfnm == 0
12 12
by = 18.375 in 3 3
e . 2 % Difom * i tie Digum
ttf:: 1.125 in Atfnm = btfnm P ttf: 0.14 ft Yitfam = tbf+ dw + 7 ontfnm T ontfnm T

.2
Agnm = Abfnm + Aw + Atfnm =58.84 in

A +A, Yo+ A
Vo armmn i= ( bfnm * Ybf Yw T Atfam * th) 1863 in

A

gnm

2 2 2
Linm = onbfnm + Abfnm = <Ybfnm = Ybarnm> + onw + Aw ° <YW = Ybarnm> + ontfnm + Atfnm = <thnm = Ybarnm>

I, =15279.38 in"

Iynm = onbfnm =+ onw + ontfnm

I

Lypm=1163.64 in" St = X =82037 in°  Sppyi=—om =820.37 in°
<dbeam - Ybarnm> Ybarnm
3 3

bpmm <t dyw ty 4
lipnm = miliz +—"- =581.7 in Atpfnm = Dpfam * tor

b te d, t, d
Litfom = %+ WL 5817 " Awmm= b M .t =23.59 in’

I'cbfnm . Ittfnm .
Fipfm *= A =4.97 in Titfnm = A =4.97 in
tbfnm ttfnm

the:=9.0 in OH:=2 ft+7 in=2.58 ft
skew:=30 deg Oth =3 ft+10 in=3.83 ft  Temporary overhang due to phase

construction (at G2)
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Moment Interior Beam
(Table 4.6.2.2.2b-1)

where, S:=10 ft+6 in=10.5 ft (L 4L >
S - beam spacing(ft) o 1_ 'APRCH MAIN) _
L- span Iength of beam (ft) LAPRCH = 655 ft LMAIN 1= 69 ft LnegM _—— 07 T T 6725 ft
Kg - longitudinal stiffness parameter (in"4) EB :=29000 Kksi
(4.6.2.2.1-1) n - ratio of modulus of E.:=E
elasticicy of beam and deck, A- D EB
ts- depth of concrete slab (in), eg-distance d t ni=— t;:=1{gex
between cg of basic beam and deck e = beam + deck —1.93 ft ED
(assume deck cg h/2) g )
2 2
Kgpos =1 (Ix +Ageg > Kgneg =1+ <Ixnm +Agnm * € >
. 4 . 4
Kgpos = 318762.27 in Kgneg = 353566.3 in

Moment Interior, Approach span, one lane loaded

Bl =006+ S} S VI o \I
\14-1t)  {Lapgen ) 1120 et |

\ 'APRCH " s
glMllLZO'éS

Moment Interior, Approach span,
two or more lanes loaded

K
glyz, = 0,075+ > \ 5 |( - \|
(9.5 ft} \LAPRCH} in 3
| 12.0 —-L te |
( f apRen b
81M12L:0-é7

Moment Interior, Neg. Moment,
one lane loaded

82yyq;, = 0.06 *
\14 ft} \LnegM}

LS \ ( S \ ( Kgneg \l
1120 e Lot |

\ ft
82mp1,=0.55
Moment Interior, Neg. Mom,
two or more lanes loaded
K,
gZMIZL—0075+( i \ / p \ ( e \l
\95 ft)  \Lucgu ) 1120 2op et |
\ ft negM * 's }
82mi21,=0.77
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Moment Interior, Main span,

one lane loaded I

K,
g3M11L =0.06 + | { S \ ( S \ . ( gpos

\14-1t) \LMAIN}

in
| 120 —-L .t
\ o oMaNcls

g3MIlL = 0.54

Moment Interior, Main span, two or more lanes loaded

01
S s\ ( Kepos \
g3M12L-0075+(95ft) (L ) ) gp |
MAIN n 3
I\ 12.0 : « Lpain * t )I
gSMIZL = 0.76
BMicontrol *= Max (83M12L s 83mi1L s 82mizt » 82mi1L > 8lmize » g1M11L> =0.77
368"
196 PLF PAVEMENT REMOVAL
WHERE SW IS ADDED & of Existing bridge
375 PLF i
SIDEWALK DEAD LOAD 1
700 PLF ‘ Wed
SIDEWALK DEAD [OAD ;
|
Yo LANE Yo LANE | FUTURE UTILITY
. LOAD ALLOWED BETWEEN
| GZ & G3
14 ‘
— = 2K cE
7 T Z MMM
|
|
FUTURE SIDEWALK i
- S
500 PLE
&' UTILITY LOAD
54 520 53" 53"
T
27 6" 106" 06" 27

ADDITIONAL FUTURE [OADS

Alf Load *f - additional loads shown with vehicular foad shown fin
con junciion with sidewalk live loading o second fruck foad will not be

app

ed in this case as the mulfi presence factor for a (3) lane loaded

condition will make it not govern by Inspection

Al Load #2 - (nof depicted in skefch) sidewalk live load will be
neglected and the truck will be allowed to mount the curb

Page 5 of 64
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Moment Exterior
(Table 4.6.2.2.2d-1)

one lane loaded, Lever Rule

same for approach spans, main span and
negative moment regions

0.5+(2+(S+0H—2.83 ft)—6 ft)

LE1ygpL: = =0.69
S

Table 3.6.1.1.2-1, Multipresence
factor (m)
my;:=1.20 m,; :=1.00 mg; :=0.80 Used for two lanes loaded + Sidewalk Live Load
8lygLy :=myy, * LElyg; =0.83

5ft+21i
glaltl :=0.5. w cmy = 0.25 Exterior girder Live Load from Truck

component concurrent with SW live load

glaltz = glMELl =0.83 loading with truck mounted on sidewalk
one lane only

two or more lanes loaded: (for G4 fascia or G1 w/o sidewalk)
degs:=2 ft+7 in—10 in=1.75 ft

4
& _=0.96
ft
glygr =My o (eg4 . g1M12L> =0.74 positive moment approach span
82MELy i=Myy (eg4 . g2M12L> =0.742 negative moment region
g3MEL2 (=M (eg4 . g3M12L> =0.73 positive moment main span

two or more lanes loaded: (for G1 w/ sidewalk)

degr:=2 ft+7 in—10 in—5 ft=—3.25 ft de < -1.0 ft which is outside the range of
applicability per section 4.6.2.2.2d therefor
setde=-1.0ft
degl = —10 ft
6l —0.66
ft

Alternate Loadings (Sidewalk & Live Loads)

gzaltl =gy e (egl * g1M12L> =0.406

(. (5—85 in)
_ | S
834111 F= Mgy, * (eg1 : g2M12L> =0.407
GZSWLL = 375 plf_ GlSWLL = 25.3 plf
g4alt1 =IMgp, e (eg1 . g3M12L> =0.401 Note that if G2swll is applied to interior girders it will cause the multipresence
factor to decrease resulting in a lower total moment therefor G2swil will be
ignored in calculations

Page 6 of 64
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It should be noted that according to the VTrans Structures Manual 2010 the rigid cross-section or
pile distribution factor is not required for the design of exterior beams

4.3.2 Live Load Distribution

The LRFD Specifications provides the equations and tables for live load distribution factors. See LRFD Section
4.6.2.2. For typical beam bridges. distribution factors are provided for interior beam flexure (single lane, multiple
lanes. and fatigue). Interior beam shear (single lane. multiple lanes, and fatigue). Use controlling value of the lever
rule and AASHTO distribution formulas to determine the amount of live load carried by the exterior beam. LRFD
C4.6.2.2.2d provides a formula for computation of an additional distribution factor for bridges that have diaphragms
or cross-frames. Use of the rigid cross-section or pile-equation distribution factor is not required for design of
exterior beams.

For the interior and exterior beams, the designer shall use the controlling (or larger) distribution factor calculated for
one lane loaded, two lanes loaded or three or more lanes loaded for flexure. Do the same for shear for locations
within the span and at the supports. The controlling distribution factor will be the larger of these.

When checking deflection. the distribution factor shall be the maximum number of lanes loaded divided by the
number of beams and multiplied by the respective multiple-presence factor.

The designer shall also calculate the fatigue distribution factors similarly as above except only consider one lane
loaded.

Nb:=4

Skew Adjustment factor neglected for
Moment (as skew adjustment reduces
moment this is a conservative approach)

8pm ‘= Max <g1MEL2 »83meLz » 81meL1 > 83mizL > 83minL » 81lmizL s g1M11L> =0.83

Positive moment distribution

Enm i=Max (gZMELZ » 81MELL » 82MI1L » g2M12L> =0.83 Negative moment distribution
max (81lyer1 > 1ML » 83miiL
8posfatm ‘= ( i ’ > =0.69 Positive moment fatigue distribution
myy,
max (8lyvgr1 82mnL,
gnegfatm = < i > =0.69 Negative moment fatigue distribution
myj,
8airy = Max <g1a1t1 » 82211+ 83al1 5 g4alt1) =0.407 Vehicular load concurrent with SW LL
82 =81, =0.83 Vehicular load without SW LL

Page 7 of 64



Shear Interior Beam
(Table 4.6.2.2.3a-1)

Shear Exterior Beam
(Table 4.6.2.2.3b-1)

one lane loaded, Lever Rule

8lygi:=myy « LE1yg ;=0.83

ﬁ‘ i ,
\\\ {:}Il:f\(‘zaq 737-2007 mx (2071“/37 200'3 L /

Shear Interior, one lane loaded

S
25.0 ft

glyy::=0.36+

gly1=0.78

Shear Interior, two or more lanes
loaded

glyy,=0.99

also for alternate loading condition #2 with

truck mounted on sidewalk

glv,y =81, =0.25

two or more lanes loaded

d.:=OH—10 in=1.75 ft

d
e:=0. =0.78
ft

8lygrz =My, . (e . 81v1L2> =0.76
two or more lanes loaded: (for G1 w/ sidewalk)
dey:=2 ft+7 in—10 in—5 ft=-3.25 ft

d —1.0 ft

evl ‘=

devl
10.0 ft

=0.5

evl = 0.60 +

82V,e1 := Mgy« (€1 * 8lyy o) = 0.394

Concurrent with SW live Loading

de < -1.0 ft which is outside the range of
applicability per section 4.6.2.2.3b-1
therefor

setde=-1.0ft

Page 8 of 64
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Skew Correction factor for Shear:
LRFD 4.6.2.2.3c-skewed bridges

03
|( (12 * rtl *Lapren* tdeck3) \|
Corskapr::1+0-20’ | | -tan (skew):1138
\ Kgpos )
03
|( '/12 ° E ° LnegM * tdeck3 ) \l
OFreei=140.20+] | -tan(skew)=1.
C 1+0.20 ki 1.135
skneg K
\ gneg )
) 03
((12 P Lyt k3\'\|
ft ec
CoTgymain *=1+0.20 ¢ \ / | -tan(skew)=1.14
\ Kgpos )
Corg, := max <COI‘Skapr , COT gy main 5 Corskneg> =114 Using highest calculated skew adjustment

factor for shear

Controlling Shear Distibution
Factor:

gy := Corg, - max (g1VEL1 »81ver2 - 8lviz glvm) =112

max (glygrs > 8lyiL)

myy,

8yfar i= Corgy * =0.79

8vait1 i= Corg » max <g1valt1 s gZVam) =0.45
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115% of steel weight to account for
Dead Load Computations: connection plates, diaphragms, weldments,
& 1/16" add'l thickness on plates

oo Ag- 490 pcf+ 115% - Lios + Aguy 490 pefe 115% Ly _ "
Lpos+ Lneg

W, =0.22 KIf
W, '—(S-I-OH\-t +150 pcf=881.25 plf
extdeck *— '\E }' deck pcr= ' p
Wextdeck = 088 klf

Wintdeck := S * tgeck * 150 pef=1181.25 plf
Wintdeck: 118 klf
(;-I-OH—lO in)-3.25 in-145 pcf=274.9 plf

extpvt ‘=

Wgapue= 0.27 KIf

Wingpvt :=5+3.25 in- 145 pcf=412.34 plf
Wingpve = 0.41 KIf

¢, (s—85in)

Waigpvic1 = Wextpe — 5 ft+3.25 in« 145 pcf- =0.09 KIf

500 plf

w =0.25 KkIf

utint *=
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60% of railing & Sidewalk load applied to
exterior girders, steel railing taken at 25plf
on top of concrete railing

(10 in+ (2 ft+3.25 in)+ 150 pcf+ 25 plf)

Weytrait = 60%+ 2 - 3 =185.31 plf
Wextrall =0.19 KIf
W, = 40%- 2 (10 in« (2 ft+3.25 in) - 150 pcf+ 25 plf) 12354 plf
(N,—2)
Wmtrall_ 0.12 KIf

W.iswer :=60%+ 1700 plf =420 plf
Waswer = 0.42 KIf

700 plf

Woaeswint :=40%+ 1 =140 plf

WaltSWint = 014 klf
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3S2 truck per VTrans Structures
Mnl 2010 section 15.2 not
distributed without impact single
wheel line only
Jos fruck .

Distance Vmax Mmin Mmax Mo Rmin Rmax

000 211 00 0.0 1 24 211

655 172 157 1249 2 41 333

1310 135 315 2116 3 41 333

1965 101 472 2516 4 24 205

2620 69 629 2636

3275 7.0 -T87 2627

39.30 109 -944 2461

4585 148 -1101 1893

5240 185 1259  100.2

58.95 219 1416 424

6550 26.8 1837 471

7240 232 1606 240

7930 194 1375 1098

86.20 155 -1145 1748

93.10 117 -914 2096

100.00 84 683 237

106.90 88 -913 2312

113.80 126 1144 1894

12070 165 1374 1115

12760 203 1605 240

13450 261 1836 471

14105 227 1419 424

14760  19.0 1261 100.3

15415 151 -1103 1819

16070 115 -946 2253

167.25 8.0 -788 2559

17380 59 -630 2791

180.35 9.3 473 2644 Vus3s2 22832 kips

186.90 130 -315 2047 Mmax= 2791 k-ft

19345 169 -158 1177 Mmin= -183.7 k-ft

20000 205 00 0.0 Vmax= 26.8 kips
M, ae2 = 279.13 fe-kip Vonaxzez = 26.79 kip
M3 = —183.71 fr-kip
Mapegasz = —160.62 ft-kip V32 = 22.83 kip
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6 Axle Trailer truck

per VTrans Structures Mnl 2010
section 15.2 not distributed
without impact - single wheel line

only
o Axle Irafler
Distance VYmax Mmin Mmax Ne Rmin Rmax
0.00 35.7 0.0 0.0 1 -36 35.7
B.55 289 -23.6 2068.5 2 -59 56.7
13.10 224 -47.3 351.8 3 -55 56.6
19.65 16.5 -70.9 416.8 4 -3.3 32.7
26.20 13.6 -94.5 4255
32.75 19.5 -118.1 392.2
39.30 19.5 -141.8 308.6
45.85 24.6 -165.4 252.7
52.40 29.0 -189.0 132.7
58.95 32.6 -212.6 6l.6
85.50 a44.2 -371.4 68.5
72.40 37.9 -217.8 34.9
79.30 31.4 -186.5 197.0
86.20 25.3 -155.2 308.8
93.10 14,1 -123.9 3634
100.00 10,7 -99.3 358.3
106.90 16.6 -132.8 300.1
113.80 22.0 -166.4 254.0
120.70 31.1 -199.9 147.1
127.60 3.6 -233.5 32.6
134.50 43.1 -365.6 63.9
141.05 36.8 -198.8 57.5
147.60 30.8 -171.2 188.0
154.15 248 -149.8 312.7
160.70 205 -128.4 380.9
167.25 16.4 -107.0 419.3
173.80 15.5 -83.6 423.0
180.35 13.6 -64.2 4.4 Vusbat 38.468 kips
186.90 238 -42.8 311.7 Wimax 425.5 k-ft
193.45 28.2 -21.4 134.6 NMimin -371.4 k-ft
200.00 32.7 0.0 0.0 Ymax 44.2 kips
M ax6at = 425.5 ft-kip V maxeat = 44.25 Kip
M ninsat =—371.43 ft-kip
Mjnegeat = —233.46 ft-kip Vs6ac = 38.47 kip
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3 Axle Straight truck

per VTrans Structures Mnl 2010
section 15.2 not distributed
without impact single wheel line

only
J Axle Straight |
Distance Vmax Mmin Mmax Ne Rmin Rmax
0.00 26.6 0.0 0.0 1 -2.5 26.6
6.55 22.8 -1a6.1 149.6 2 -4.1 29.4
13.10 19.2 -32.3 251.9 3 4.1 29.5
19.65 15.8 -48.4 309.5 4 -2.4 22.2
26.20 12.5 -64.6 326.4
32.75 11.5 -80.7 314.4
39.30 14.6 -96.8 275.6
45 85 17.4 -113.0 209.5
52.40 19.9 -129.1 123.8
58.95 22.0 -145.2 43.0
B85.50 27.4 -185.6 47.8
72.40 24.7 -162.3 46.1
79.30 21.7 -139.0 145.6
86.20 18.4 -115.7 218.7
93.10 149 -92.3 268.6
100.00 11.5 -89.3 285.8
106.90 12,5 -92.7 268.4
113.80 15.8 -116.1 218.0
120.70 18.9 -139.5 139.9
127.60 21.4 -162.9 40.4
134.50 28.2 -186.3 a47.6
141.05 26.2 -143.6 42.9
147.60 23.8 -127.6 142.7
154.15 21.1 -111.7 227.8
160.70 18.1 -95.7 288.1
167.25 14.8 -79.8 316.7
173.80 11.3 -63.8 319.9
180.35 12.7 -47.9 288.1 WVus3as 26.296 kips
186.90 16.3 -31.9 213.0 Mimax 3260.4 k-ft
193.45 19.2 -16.0 125.8 Mmin -186.3 k-ft
200.00 22.2 0.0 0.0 Vimax 28.2 kips
M 1ax3as = 326.39 ft-kip Vmax3as = 28.25 kip
M, inzas = —186.35 ft-kip
Mypegzas = —162.93 ft-kip V5325 = 26.3 Kkip
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4 Axle Straight truck

per VTrans Structures Mnl 2010
section 15.2 not distributed
without impact single wheel line
only

Distance VYmax Mmin Mmax Mo Rmin Rmax

0.00 27.6 0.0 0.0 1 -2.8 27.6
6.55 23.5 -18.3 153.6 2 -A7 338
13.10 19.4 -36.6 275.4 3 -7 338
19.65 15.5 -54.9 349.4 4 -2.7 253
26.20 11.9 -73.2 375.5
32.75 13.0 -91.5 359.3
39.30 16.6 -109.8  307.7
45.85 19.9 -128.1 229.1
52.40 22.8 -146.4  130.1
58.95 25.5 -164.7  49.2
65.50 29.4 -211.2  54.6
72.40  26.0 -184.7  56.8
79.30  22.3 -158.2 170.5
86.20 18.4 -131.6 256.4
93.10 14.4 -105.1 306.8

100.00 10.6 -79.2 317.8

106,90 14.1 -105.9 291.1

113.80 17.9 -132.7  236.5

120,70 21.5 -159.4 148.6

127.60 24.6 -186.2  35.2

134.50  30.9 -213.0  54.2

141.05  28.3 -162.0  48.8

147.60  25.2 -144.0 158.4

154.15  21.9 -126.0 256.3

160.70  18.2 -108.0  328.2

167.25 14.3 -90.0 365.4

173.80 10.3 -72.0 360.8

180.35 14.2 -54.0 318.2 Vusdas  28.365 kips

186.90 18.3 -36.0 239.4 Mmax 375.5 k-ft

193.45 21.7 -18.0 142.3 Mmin -213.0 k-ft

200.00 25.3 0.0 0.0 Vmax 30.9 kips

M aas = 375.54 ft-kip Vonaxaas = 30.89 kip
Mpinas = —212.96 ft-kip
Mapegias = —186.2 ft-kip Vo406 = 28.36 kip
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5 Axle Semi - per

VTrans Structures Manual 2010
section 15.2 35' truck unfactored
without dynamic load allowance
Single wheel line only

Distance VYmax Mmin Mmax No Rmin Rmax

0.00 248 0.0 0.0 1 -2.8 248
6.55 20.5 -18.3 143.5 2 -47 360

13.10 16.4 -36.6 249.1 3 -47  36.1

19.65 12.5 -54.9 302.2 4 -2.8 235

26.20 9.0 -73.1 3128

3275 9.2 -91.4 3161

39.30 13.5 -109.7 288.2

45835 17.6 -128.0 2194

5240 21.5 -146.3 118.6

58.95 25.0 -164.6  49.1

65.50 28.2 -211.1  54.5

72.40 23.1 -184.6  27.8

79.30 18.9 -158.1 132.2

86.20 14.8 -131.5 210.9

93.10 10.7 -105.0 254.1

100.00 7.2 -79.0 278.8

106,90 10.9 -105.7 270.7

113.80 15.1 -132.4  220.8

120,70 19.2 -159.2 132.4

127.60 23.3 -185.9  27.6

134,50 29.9 -212.6  54.2

141.05  26.5 -163.3  48.7

147.60 22.8 -145.2 119.5

154.15 18.7 -127.0 216.0

160.70 14.4 -108.9  275.5

167.25 10.5 -90.7 306.7

173.80 7.5 -72.6 328.4

180.35 11.2 -54.4 308.3 Vusdas  26.656 kips

186.90 15.3 -36.3 2384 Mmax 328.4 k-ft

193.45 19.6 -18.1 136.3 Mmin -212.6 k-ft

200.00 23.5 0.0 0.0 Vmax 29.9 kips
M 50s = 328.4 ft-kip Vonaxsas = 29.91 kip
Mpinsas = —212.58 f-kip
Mapegsas = —185.87 ft-kip V505 = 26.66 kip
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H 20 load unfactored -
undistributed without dynamic
load allowance - single wheel line

only
L
Distance Vmax Mmin Mmax Ne Rmin Rmax
0.00 16.8 0.0 0.0 1 -1.7 16.8
6.55 14.3 -10.8 95.5 2 -2.8 19.8
13.10 11.9 -21.7 173.2 3 -2.8 19.8
19.65 9.6 -32.5 220.1 a4 -1.7 15.7
26.20 7.5 -43.3 238.4
32.75 8.5 -54.2 231.2
39.30 10.5 -65.0 202.3
45 85 12.3 -75.8 156.5
52.40 13.8 -86.7 99.2
58.95 15.2 -97.5 38.6
B85.50 17.8 -125.8 32.7
72.40 15.8 -110.0 54.5
79.30 13.7 -94.2 121.1
86.20 11.5 -784 172.8
93.10 9.1 -82.6 204.6
100.00 6.9 -47.4 213.5
106.90 9.1 -83.4 199.3
113.80 11.3 -79.4 163.5
120.70 13.3 -953.4 110.3
127.60 14.9 -111.4 44.2
134.50 18.4 -127.4 32.3
141.05 17.0 -97.5 40.7
147.60 15.3 -86.7 106.5
154.15 13.4 -75.8 164.4
160.70 11.3 -65.0 208.3
167.25 9.1 -54.2 233.1
173.80 6.9 -43.3 234.5
180.35 9.3 -32.5 208.9 Vush2o 17.022 kips
186.90 11.7 -21.7 153.7 Mimax 235.4 k-ft
193.45 13.7 -10.8 89.8 Mmin -127.4 k-ft
200.00 15.7 0.0 0.0 Vimax 18.4 kips
M1 axhz20 = 238.4 ft-kip Vnashzo = 18.42 kip
M, innz0 = —127.44 ft-kip
Mjneghao = —111.43 ft-kip Vshzo = 17.02 kip
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HS 20 load unfactored - 3.6.1.2.2 truck definition
undistributed without dynamic
load allowance single LANE only

HS20 Truck
Distance Vmax Mmin Mmax Mo Rmin Emax
0.00 529 0.0 0.0 1 -56 5249
B6.55 44 4 370 2907 2| -85 698
13210 32 -740 5238 3 94 698
1965 284 -1110 653.2 4 -56 544
2620 213 -1480 687 4
3275 278 -1850 6791
3930 356 -2220 611 8
4585 427 -2590 469 8
52.40 49 2 -296.0 2702
58485 551 -3330 9495
6550 601 -4248 1105
7240 497 -3714 8149
79.30 418 -3180 314 8
86.20 33.7 -264.7 482 .6
93.10 256 -2113 5726
100.00 22.2 -160.2 511.5
106.90 303 -2144 589.1
11380 384 -268.5 485 .8
12070 48.1 -322.7 309.7
127.60 528 -3768 1.0
13450 613 -4310 1090
141.05 554 -328.0 98.1
147 .60 487 -2916 2706
15415 414 -2551 468 4
16070 335 -2187 604 4 Wushs20 5561 kips
167.25 251 -1822 665.7
173.80 226 -1458 698.2
180.35 305 -1093 652 .5
186.90 B89 -729 5091 Mmax= 6982 k-ft
193 .45 465 -364 304 6 Mrnin= -431.0 k-ft
200.00 54 .4 0.0 0.0 Vmax= 613 kipi
M naxhszo = 698.16 ft-kip V maxhs20 = 61.3 Kip
M,innsz0 = —430.97 ft-kip Vshs20 = 55.61 kip

MZnegthO = —37682 ftklp
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Negative Moment Truck Train load 3.6.1.3 90% of two HS 20 trucks with 14"
unfactored - undistributed axle spacing and 50’ from the rear axle of

the front truck to the front axle of the rear

without dynamic load allowance
truck.

(90% of HS-20 truck train figured)
single LANE only

Meg Moment Truck Train

Distance Vmax Mmin Mmax Mo Rmin Rmax
0.00 47 6 0.0 0.0 1 -37 47 6
6.55 309 -243 2616 2 -86 701

1210 326 -4B6 471 .4 3 -85 700
1965 256 -730 587 9 4 -37 406

2620 191 973 618.6
3275 263 -1216 611.2
39.30 33.1 -145%9 550.7
4585 391 -170.3 422 8
52.40 443 -2510 2432
58.95 456 -414%5 897
6550 543 -6834.1 897
72.40 476 -427.3 a7.2
79.30 422 -286.2 2618
80.20 3e.2 -238.2 37L59
93.10 29.8 -190.2 429.3
100.00 23.1 -1445 457.3
105.90 279 -193.3 430.2
113.80 336 -2421 392.3
120.70 39.2 -290%9 280.7
127.60 441 -4290 110.8
13450 58.1 -8369 981
141.05 51.7 -417.7 88.3
147.60 46.7 -253.3 249 .4
15415 410 -167.7 426.6
160.70 347 -1438 547.2 WYusnmitt= 51.865 kips
167.25 276 -1198 607 .2
173.80 210 -958 640.6
18035 282 715 596.1

18690 356 -479 466.3 Mmax= 6406 k-ft

193 .45 425 -240 2784 Mmin= -636.9 k-ft

20000 496 0.0 0.0 Vmax= 56.1 kips
M, i = 640.58 ft-kip Vet = 56.05 Kip
M, = —636.91 ft-kip Vyenmi = 51.87 kip

Mjpegnmee = —429.02 ft-kip
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Design Tandem Load, LRFD 3.6.1.2.3
Unfactored, Undistributed, with

no dynamic load allowance

single LANE only

Tandem

Distance VYmax Mmin Mmax Mo Rmin Emax
0.00 456 0.0 0.0 1 -43 456
6.55 3g4 -281 2580 2 72 501
13210 333 -56.2 436.0 3 72 500
1965 274 -B4.3 5539 4 -43 418

2620 218 -112.4 617.4
32.75 226 -140.5 6131
39.30 28.2 -188.7 5497
45 .85 33.5 -196.8 438.1
52.40 38.3 -2249 2911
58.95 425 -253.0 1238
65 .50 474 -327.1 83.1
72.40 43.0 -236.0 1258
759.30 38.0 -244.9 2904
86.20 32.5 -203.8 4254
93.10 267 -1ed.7 515.3
100.00 209 -121.6 550.2
106.90 23.3 -1el.2 526.0
113 .80 291 -202.0 4444
120.70 34.8 -242.7 312.7
127 .60 40.2 -233.4 14395
134.50 431 -324.1 83.9
141.05 449 -250.5 1109
147 .60 4049 -222.7 2696
154.15 36.5 -1594.9 4154
160.70 31.5 -167.0 5324 Wustan= 43 407 kips
167.25 261 -139.2 g06.7
173 .80 204 -111.4 B26.7
180.35 239 -83.5 582.68

186.90 296 -55.7 466.8 M max= 6267 k-ft
193 45 356 -27.8 2738 Mmin= -327.1 k-ft
20000 418 0.0 0.0 Vmax= 48.1 kips

M, axan = 626.66 ft-kip Vonaxtan = 48.12 kip

M pintan = —327.1 ft-kip

Mjpegian = —286 ftkip Vystan = 43.41 kip
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Uniform load Maximixed for Positive Moment approach spans govern by
inspection therefor spans 1 & 3 loaded, span 2 not loaded

w=1 k/f?‘—‘ ’—W:H'/ﬁ

| [

656" L59-0" 656"

Uniform load positioned for maximum positive moment

Uniform load for Maximum Fositive Moment (sp 1 & 3 Loaded)

Distance Vmax Mmin Mmax Mo Rmin Rmax
0.00 206 0.0 0.0 1 0.0 206
6.55 230 0.0 1723 2 o0 3549

1210 165 0.0 3017 3 o0 3549
1965 949 0.0 388.1 4 o0 2096

2620 3.4 0.0 431.7
3275 3.2 0.0 432 .4
39.30 9.7 0.0 390.1
4585 16.3 0.0 305.0
52.40 228 0.0 1769

58.95 284 0.0 6.0
6550 359 -207.8 0.0
72.40 0.0 -207.38 0.0
79.30 0.0 -207.38 0.0
80.20 0.0 -207.8 0.0
93.10 0.0 -207.8 0.0
100.00 0.0 -207.8 0.0
105.90 0.0 -207.8 0.0
113.80 0.0 -207.38 0.0
120.70 0.0 -207.8 0.0
127.60 0.0 -207.38 0.0
13450 359 -207.8 0.0
141.05 294 0.0 6.0

147.60 228 0.0 1765
15415 16.3 0.0 305.0
160.70 9.7 0.0 350.1
167.25 3.2 0.0 432 .4 Vusl3= 29.621 kips
173.80 3.4 0.0 431.7
18035 899 0.0 388.1

186490 16.5 0.0 301.7 Mmax= 4324 k-ft

193 .45 23.0 0.0 1723 Mmin= -207.8 k-t

200,00 2896 0.0 0.0 Vmax= 35.9 kips
M13max=43236 ftklp V13max= 3592 klp
M13min = —20785 ftklp Mzneg13 = M13min = —20785 ftklp

Vu513 = 2962 klp
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Uniform load Maximized for Negative Moment, spans 1 & 2
loaded, span 3 unloaded

w={ kAT ——— w={ kAT ———

65-6" ek 65-6"

Unitorm load positioned Tor maximum negative moment

Distance Vmax Mmin Mmax Mo Rmin Rmax
0.00 248 0.0 0.0
6.55 18.2 0.0 140.8
13210 117 0.0 238.7

ERE TN S
el =L
(=]

w
]

(=]

19.65 51 0.0 293.7
2620 1.4 0.0 305.8
32.75 8.0 0.0 275.0

39.30 145 0.0 201.3
45 .85 211 0.0 84.7

52.40 276 -7438 0.0
58.95 342 -277.2 0.0
65.50 407 -5225 0.0
72.40 327 -3732 0.0
79.30 258 -714 0.0

86.20 189 0.0 82.7
93.10 12.0 0.0 189.3

100,00 5.1 0.0 248.2
106.90 1.8 0.0 259.5
113 80 8.7 0.0 223.3
120.70 156 0.0 139.4
127 .60 225 0.0 7.8
134 50 26 -171.3 0.0
141 .05 26 -154.1 0.0
147 60 26 -137.0 0.0
154 15 26 -1199 0.0
16070 26 -1028 0.0 Vuslz= 34426 kips
167 .25 26 -B56 0.0 Vepl2= 21.8 kips
173.80 26 -B85 0.0 Mspminl2 -30.5 k-ft
180.35 26 -514 0.0 Mspmaxl2= 187.4 k-ft
186.90 26 -343 0.0 Mmax= 305.8 k-ft
193 45 26 -17.1 0.0 Mmin= -522.5 k-ft
20000 26 0.0 0.0 Ymax= A0.7 kips
My zpma = 305.82 ft-kip Vyomax = 40.73 kip
M yin = —522.54 ft-kip Mypeg1n = —277.22 ft-kip

Vu512 = 3443 klp
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Uniform load all spans loaded

W= Hr/ﬂ“‘

W=J'.k/)‘?“

liw—-”’/f?

L

L

l

556"

590

555" |

Uniform load positioned for maximum negative moment

3 Loaded)

Uniform load (spans 1,2 &

Distance Vmax Mmin Mmax
0.00 259 0.0 0.0
6.55 193 0.0 1480

1210 128 0.0 2531
1965 6.2 0.0 315.2
2620 0.3 0.0 3345
3275 6.9 0.0 3109
3030 134 0.0 244 3
45 85 200 0.0 1349
52.40 265 -174 0.0
5845 331 -2127 0.0
65.50 306 -4508 0.0
7240 276 -2366 0.0
7930 207 -699 0.0
86.20 13.8 0.0 491
93.10 5.9 0.0 1205
100.00 0.0 0.0 144 .3
10690 5.9 0.0 1205
113.80 138 0.0 491
12070 207 -899 0.0
127.60 276 -236686 0.0
13450 396 -4508 0.0
141.05 331 -2127 0.0
147 .60 265 -174 0.0
15415 200 0.0 134 9
16070 134 0.0 244 3
167.25 6.9 0.0 3109
173.80 0.3 0.0 3345
18035 6.2 0.0 315.2
18690 128 0.0 2531
193 .45 193 0.0 1480
20000 259 0.0 0.0

Mo Rmin Rmax

1 0.0 259

2 o0 741

3 o0 741

4 o0 2549
WYusl23= 33 .331 kips
Wspl23= 16.8 kips
Mspl23= -1.8 k-ft
Mmax= 3345 k-t
Mmin= -450.8 k-ft
YVmax= 39.6 kips

M123max = 3345 ftklp

M123mm = —45083 ft'klp

V123max= 3963 klp

Mzneg123 = —23658 ftklp
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Uniform load Span #1 only loaded (max fluid load positive moment)

w= [ k/Tt

690"

656"

Uniform load span one only loaded

Uniform load (span 1 only Loaded)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
-58.5
-278.6
-244.4
-208.3
-174.2
-139.1
-103.9
-68.8
-33.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Distance Vmax Mmin
0.00 285
6.55 219

1310 154
1965 88
26.20 23
3275 4.3
3030 108
45 85 17.4
52.40 239
5845 305
65.50 37.0
72.40 5.1
79.30 5.1
86.20 5.1
93.10 5.1
100.00 5.1
106.90 5.1
113 .80 51
12070 5.1
127.60 51
13450 11
141.05 11
147 .60 11
15415 11
16070 11
167.25 11
173.80 11
18035 11
18690 11
193 .45 11
200.00 11

Mmax Mo Rmin Rmax

0.0
165.1
287.3
366.6
403.0
396.5
3471
25438
1196

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

15

366
717
645
57.4
50.2
430
359 Yus=
28.7 Vap=

R R

0.0
0.0
-6.2
0.0

215 M=spl=
143 Mimax=

7.2 Mmin=
0.0 Vmax=

285
421
0.0
11

30.716 kips
5.1 kips
-189.2 k-ft
403.0 k-ft
-279.6 k-ft
37.0 kips

M. = 403.01 ft-kip

M, = —279.56 ft-kip

Vi = 37.02 kip
M2neg1 =0 frkip
V. =30.72 kip
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Service Load Dead Load Moments
Maximum Positive Moments

W.
Mlﬂuidint:: {n{:le;k *M23max = 395.13 ft-kip

Wstl
1 kif

M1peam = *M23max = 7241 ft-kip

W. !
M1 ijing = 1“;3;" M3 = 41.32 ft-kip

W,
M1y pine = 11?1); M 3max = 137.93 ft-kip

W 1tSWG1 s
Mgy giext :=ﬁ- M 3max = 140.49 ft-kip

W 1§ G1 .
Mlaltpvtgl = % e My53max = 30.7 ft-kip

IM:=33% Dynamic Load Allowance

Strength | load Factors

Ystri, = 1.75 Ystride == 1.25

Service Il load Factors

Ysver := 1.30

Page 25 of 64

Ystridw *= 1.50

Ysveride = 1.00 Ygyeqiaw :=1.00

w
M1 guidext =#“lf“ M y3ma = 294.78 ft-kip

Woyirai i
M1 et = 1“}‘:;‘ « My3max = 61.99 ft-kip
W
M1 pypext 3= — Pt My g3y = 91.95 fteki
pvte t? 1 kIf 123ma p
W )
Mlswdnm::$- M p3may = 46.83 ft-kip
W, .
Lygine = 11;; « My 30 = 83.62 ft-kip



Capacity of Positive Moment
Regions - Strength Capacity

Exterior Girders - Composite
properties:
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S 2
AdeckextT = (? =+ OH) * tdeck * E =0.26 ft
° LB
S Ep 2
AdeckexsT = (3 + OH} * tdeck * . =0.78 ft
B
( [ taeck \ \
|\AdeckexLT |\ - + dbea\m}I + Ag ° Ybar}I
Vet i= —28.12 in
<A + AdeckexLT>
( [ teck \ \
! AdeckexST ! - + dbeam I+ Ag * Ybar!
\ \ 2 ) ) ,
Vexst = =34.27 in
<Ag + AdeckexST>
dtot = tdeck + ttf+ dw + tbf =46.25 in
2
3 (S ( tdeck \ z
Lextir = tdeck * (? + OH} T + AdeckexiT * '\dtot ;C = Yexit }' + L+ Ag* (Yexie = Ybar)
B
Iy = 28305.42 in"
Iex'cLT .3 IextLT . 3
SextfiT i=——————=23101.05 in SexbfiT = =1006.51 in
<dbeam T Yexlt> Yexit
2
3 (S Ep ( Cieck \ 2
IextST =lgeck * (3 +OH,;- E_ + AdeckexST 3 'kdtot = % = y'exst}I +1+ Ag ° <Yexst = Ybar>
B
Lysr = 41948.89 in"
IextST .3 Iex’cST .3
Sevpsri=——5T —14067.21 in Sopsri=—1 = 1224.14 in
<dbeam — Vexst Yexst
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Interior Girders - Composite

properties:
2
Ageckintr = S * tgeck * =035 ft
3 ° B
ED 2
AdeckinsT = : =1.04 ft
B

( / eck \ \

|\AdeckinLT \ ;C + dbeam}I + A Ybar}
Vinlt =29.79 in

(Ag + AdeckinLT)

( ( taeck \ \

I AdeckinST = —+ dbeam + A * Ybar !

\ \ 2 } =35.67 i
YmSt - . n

<Ag + AdeckinST>
dyy; =46.25 in
2
3 Ep ( Ldeck \ E
IintLT =lgeck ° S + AdeckinLT ° 'Kdtot T T = Yinl'[}I + IX + Ag : <yinlt + Ybar>
° LB
L= 314016 in*
I, L.
Sy = —— T =4211.53 in” Sipir = — = 1053.96 in”
<dbeam T Yinlt> Yinit

_. 3. Ep (
Iin'tST =tlieck ° S. B + AdeckinST . I\dtot -
B
IintST .3
SintfsT = =29569.42 in

(dbeam T Yinst>

tdeck

2

\ 2
2 - Yinst}I + Ix + Ag * <Yinst - Ybar>

I,ir=46765.86 in"

Iin'cST

SinpisT = =1311.13 in’
Yinst
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Calculation of yield moment at
Strength | condition Exterior Girder:

Appendix D6.2.2 Composite Sections in
Positive Flexure

Fy:: 50 ksi
Mp1ext = Vstride * (leluidext + Mlbeam> =458.98 ft-kip

MDZext *=Ystridw * Mlpvtext + Ystridc * <M1railext + Mlswdlext> =391.02 ft'kip

( MDlext MDZext\

M pexttf = SexetsT * |\Fy— =47955.18 ft-kip

Stf SexthT }

{ MDlext MDZext\

Mpextbf = Sexbfst * |\Fy = =3851.89 ft-kip

Spe SexbfLr }
By inspection Bottom flange governs yield

moment calculations in the composite
positive moment section.

Mapext = M1 (Mppeytrs » Mapextr) = 3851.89 ft-kip

Myext 3= Mapext + Mp1ext + Mpgexe = 4701.9 ft-kip D6.2.2-2
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Check Plastic Moment:

RICHMOND, ME 04357 4/

Appendix D6.1-1 Composite Sections in

Positive Flexure

P, :=0.85-f' - (; + OH} *tgeck = 2876.4 kip

PC = Fy . Atf: 900 klp
Py:=F,-A, =875 kip

Pp:=F,» A= 900 kip

1
elee if (Py+Py+Pc)>
|2
else
E
Ypexbar =tgeck * w
Se

per Appendix Pc stands for Compression flange

per Appendix Pt stands for Tension flange

e .
dife = tgeck = Ypexbar + —= 1.19 in

ty d
dyei= dtfe+7‘f+TW:19.26 in

dpge =

pex ‘= Ypexbar : + <PC :

* Cdeck

d t
dye+— + 2 =37.32 in
2 2

=3 The Plastic Neutral Axis is in the concrete
deck this is not unexpected, the reinforcing
steel is neglected as part of the section for
<PSe> the sake of simplicity and conservatism.
=8.37 in
dtfe + PW . dwe + PT . dbfe> = 522518 ftklp
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Nominal Flexural resistance per LRFD
6.10.7.1.2

Dpex i= Ypexpar =8.37 in

Diot = tgeck + dpeam = 46.25 in

Dpex
=0.18 Dp/Dtot > 0.1 therefor full plastic moment
tot cannot be reached
Mnex:: Mpex' (107—07‘ pex\_4929 03 ft klp
\ Dtot }
@r:=1.00 Resistance Factor from LRFD 6.5.4.2

M,y = @pe min (Mpey , 1.3 « Myy) =4929.03 ft-kip

Page 30 of 64

6.10.7.1.2-2

Nominal moment capacity must be less
than 1.3x the yield moment per
6.10.7.1.2-3



'B“. 2 ;'z}v&m{m.b ¥ ‘ ,\

| )\ RICHMOND, ME 04357 4/ ¢ O
"“ ‘2"7! 73? 2007 FAX (2071“/37 2008 M\
=W | X

Calculation of yield moment at
Strength | condition Interior Girder:

Appendix D6.2.2 Composite Sections in
Positive Flexure

F, =50 ksi
MDlint *=Ystridc * <M1ﬂuidint + Mlbeam) =584.42 ftklp

MDZint *=Ystridw * <M1pvtint + Mlutint) + Ystridc ® <M1railint + Mlswdlint>

{ MDlint MDZlnt\

Mipinttf 3= Sinesst * I\Fy— =96320.07 ft-kip

Stf SmthT }

{ MDlint L MDZlnt\

Mpintbf = Sinbts * | Fy — =3858.16 ft-kip

Spe SinbfLr }
Mapint = M0 (Mppings s Mapineof) = 3858.16 ft-kip

M Mapint + Mp1int + Mpaine = 4885.1 ft-kip

yint =

Page 31 of 64
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Check Plastic Moment:

Appendix D6.1-1 Composite Sections in
Positive Flexure

Pgi:=0.85+f" Sty =3855.6 kip
Pc:= Fy «Ar=900 kip per Appendix Pc stands for Compression
flange

Py:=F, A, =875 kip

Pr:= Fy + Apr=900 kip per Appendix Pt stands for Tension flange

‘ 1 The Plastic Neutral Axis is in the concrete
| deck this is not unexpected, the reinforcing

else if (PT +Pyw+ PC> > <P5i> steel is neglected as part of the section for

H 2 the sake of simplicity and conservatism.
else

E

(P + Py +Py)
Ypinbar = tdeck e~ 7 =624 Iin

PSi

Gy .
difi = taeck — Ypinbar T+ 5= 3.32 in

dy;i=dyg + SN o138
2 2

d t
dbfi = dwi ‘i‘TW'i'%f = 3944’ in

2
pinbar *

Myin =Y,

pin : + <PC L] dtfi + PW L] dwi + PT . dbfi> = 546211 ftklp
° Ydeck
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Nominal Flexural resistance per LRFD
6.10.7.1.2

Dpin = Ypinbar = 6.24 ln

Diot = tgeck + dpeam = 46.25 in

D..
P _0.14 Dp/Dtot > 0.1 therefor full plastic moment
Dtot cannot be reached
( pln \
Mpin =M+ 1.07 = 0.7« | =5328.25 ft-kip
\ tot }
@r:=1.00 Resistance Factor from LRFD 6.5.4.2

M,y == @¢+ min (My; , 1.3 « My, ) = 5328.25 ft-kip

Page 33 of 64

Nominal moment capacity must be less
than 1.3x the yield moment per
6.10.7.1.2-3
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Check Negative Moment Capacity
of exterior girders:

Check Local Buckling per 6.10.8.2.2

bf;
Api= M —8.17 flange slenderness ratio 6.10.8.2.2-3
2+ by
. (Ep) )
D =y}, =18.63 in A i=5.7 A\l |—| =137.27 6.10.6.2.3-1 to check load shedding factor -
y } ie determination of web compactness
. 2. Dc
Rb = lf < }\I‘W = 1
W
|1
else

“load shedding factor must be calculated”

Rh =1 Section is not Hybrid, all plates are grade
50, therefor 6.10.1.10

Foab=Rp* Ry Fy =50 ksi Because the flange slenderness ratio is less
than the compact flange slenderness ratio
of 9.2 per C6.10.8.2.2-1

Check Lateral torsional buckling resistance:
Cb taken as 1.0

= Fy =50 ksi

=0.7 + F,, =35 ksi

’ Eg
Lp =1erpmme\— =9.97 ft Unbraced length to achieve full yield stress
F of the flange
’ Eg
L= Ipmm+\| — =31.31 ft Unbraced length to achieve nominal initial
F yielding - 70% of yield strength

Page 34 of 64



,{ 2 ;'!}rv&m{m\h i ....'H"\,\
/(‘( e A LN
RN R[N 2N

L P }Hl:"'z £ oapuTn2

AR
2
i
e
it
g
b
.
~L
%}:‘

/ }
7 = - 55 - s 5 g s /
4 o= —  c4a-B .
4 / Vi k
2-6%" 247-100 2a-1on 12-a%" P 2502 12 24ty P .
‘ 637 — &7-3%

(D)ROCKINCHAM FRAMING PLAN VIEW
'SCALE]
L pierext = 12 ft+4.375 in=12.365 ft  at pier locations (exterior girders only)

l:1ltbext = if prierext < Lp =48.31 ksi
H Ry* Ry -+ Fye
else if Ly pierext <Ly

[ |1° Rb Rh F
I Ry Fye) \ Lr—Lp /)]
else
|
” <Rb'7T EB)
2
” {prierext\

F1cext := min (Flypey , Fpap) =48.31 ksi F1,.:=Ry+F,=50 ksi

F1 cext = @f* Flcexe =48.31 ksi F1,.:= @¢+F1,,=50 ksi
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Lipierint 3= 6 ft+3.625 in=6.302 ft at pier locations (interior girders only)
l'—:]'ltbint = if prierint < Lp =50 ksi
H Ry+ Ry Py

else if Lypierine <Ly
“ ( { 1::yr \ (prierext L \\

11—11- ] 11°Ry* Ry Fy

VU ReFe) U L=l )

else

l 2

” <Rb'7T 'EB>

2

” I(prierext\

|\ Tor )
F1cine 2= min (Flyyine » Foap) = 50 ksi F1,.:=Ry,+F,=50 ksi
F1, cint = ®¢* Flcine =50 ksi F1,.:= @¢+F1,,=50 ksi
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Lobpier = 25 ft+2 in=25.17 ft adjacent to next Cross frame at pier
locations - interior or exterior

letb = if L2bpier< Lp =39.32 ksi
H Ry* Ry By
else if Lopyier <Ly

”( ( l::yr \ {Lprier_Lp \

1 e e
else

H (Ry- 7" +Ep)

H I(Lprier\Iz

|\ Teor )/

F2,.:=min <F21tb ) Fnclb>

F2,.:= @+ F2,.=39.32 ksi
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Service Il capacity of girder flanges

Fovelipos = 0.95. Fy =47.5 ksi Per LRFD 6.10.4.2.2 for both top flanges
and bottom flanges where deck is
composite with steel

Fsvc”neg :=0.80- Fy =40 ksi Per LRFD 6.10.4.2.2 for both top flanges
and bottom flanges where deck is not
composite with steel (negative moment
region)

CsZpos = Fschlpos =47.5 ksi

CsZneg = _Fsvcllneg =—40 ksi
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Shear computations: (vertical
shear)

Nominal resistance of Unstiffened webs per

6.10.9.2
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D:=d,=35in Fyi=F,=50 ksi

V,:=0.58-t,-D-F,,=507.5 kip

k

u

3:70
t

=5 for unstiffened panels per 6.10.9.2

@, = 1.0 Per6.5.4.2 for Shear

Ep-k En-k
1.12-\/ 1B: 4 —60.31 1.40-\/ 1B: 4 —7539

yW
Because D/tw < 75.39 & > 60.31:
1.12 Eg-k,
ERRE
t:W

C,:= =0.86

u

Vpui=Cy+V, =437.28 kip

For interior girders near interior supports
with connection plates w/in 75.625" of
Bearing Stiffener

ks:=5+ i —=6.07 6.10.9.3.2-7
()
\D)
Ep-k
1124/ 25 —66.46
yw

Because D/tw between 66.46 & 83.08
(D/tw =80) use eqn: 6.10.9.3.2-5 for C

1.12 Eg - K
o VTE
tW

C.:= =0.95

S

Vyi= Cy V, = 481.84 kip

yw

Vo=@, + V,, =437.28 kip

d,:=75.625 in

[Eg-k
1.40 . ; S —=83.08

yw

V, =@, -V, =481.84 kip
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The Following Computations are the load calculation portion of the load rating, all the
computations prior to this are the capacity portion of the load rating - for simplicity it
makes sense for us to summarize the capacities as we are doing the load rating.

The general load rating formula is as follows:
[Capacity - factored Dead Loads]/factored live load with impact = Rating Factor

Rating factors for Inventory ratings use a live load factor of 1.75 for strength conditions,
and 1.30 for service Il conditions

Rating factors for Operating ratings use a live load factor of 1.35 for strength
and 1.00 for service Il conditions

to get the load rating in Tons for either operating or inventory multiply the rating factor

by the weight of the design vehicle used to calculate the specific rating factor in tons.
LRFR 6A.4.2.1-1
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Flexural Design Load Rating: Calculation of Maximum
Moments factor of 2 applied to those trucks where
reactions were determined using a single wheelline

Positive Moments -{Unfactored
MlHL93 = gpm ol (100% + IM) * max (Mmaxhszo 9 Mmaxtan> +1

M1y.05=999.11 ft-kip
M1sgy:= 2+ gy + (100% + IM) « My 36, = 615.49 ft-kip
M1 i=2 + gy * (100% + IM) « My 600 = 938.23 ft-kip
M1306:= 2+ o (100% +IM) + Myya30 = 719.7 ft-Kip
M15 = 2+ 8o * (100% + IM) « My 405 = 828.07 ft-kip
M1gys:= 2+ o (100% +IM) « Myyaysas = 72412 ft-kip
M1yp07= 2+ o+ (100% +IM) « My anno = 525.68 ft-kip
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1 e max <M13max s M123max> !

Crep = Myey = 4929.03 ft-kip
Crip = My = 5328.25 ftkip

Ystrop *= 1.35



Positive Moment Load Factors
Exterior Girders:

Cfep — Vstride * <M 1beam +M 1railext + Mlswdlext + Mlﬂuidext) — Vstridw * <M 1altpvtg1>

RFfepianL93 = =2.385
YstriL * M1pp03
invratHL93e := 36 tonf« RFgpinyiiio3 = 85.88 tonf RFtepoptito3 = RFepinviios * Ysrll _ 3 09
operatHL93e :=36 tonf« RF, 103 =111.32 tonf Vstrop
fep — Ystrldc * <M 1beam + erailext + Mlswdlext + Mlﬂuidext) — Vstridw * <M 1altpvtg1>
RFfepiny3sa2 = =3.872
Ystrie * M13g;
invrat3s2e := 36 tonf+ RFgpinyss; = 139.4 tonf RFtepopss2 := RFfepinyssa Ystrll _ 5 7
operat3s2e :=36 tonf« RFg, o35, =180.71 tonf Vstrop
ep — Vstrldc * <M1beam + erailext +M 1swdlext + Mlﬂuidext) — Vstridw * <M1altpvtg1>
RFfepinv6at = =2.54
Ystrie * M1gae
invrat6ate := 66 tonf+ RFggpinyea = 167.66 tonf RFtepopsat = RFepinveat Ystrll _ 399
operat6ate := 66 tonf RF,,, 6, =217.33 tonf Ystrop
ep — Ystrldc * <M 1beam + erailext + Mlswdlext + Mlﬂuidext) — Vstridw * <M 1altpvtg1>
RFfepiny3as = =3.312
Ystrie * M35
invrat3ase := 30 tonf« RFgepiny3qs = 99.35 tonf RFtepopas = RFfepiny3as * Ystrll _ 429
operat3ase := 30 tonf« RFp,,3,s = 128.79 tonf Vstrop
Cfep ~ Vstride * <M 1beam + erailext + Mlswdlext + Mlﬂuidext) — Vstridw * <M 1altpvtg1>
RFfepinv4—as = =2.878
Ystrie, * M1 40
invratd4ase := 34.5 tonf« RFppinyses = 993 tonf RFtepopaas = RFfepinvdas * Ystrll _ 3 73
operat4ase := 34.5 tonf« RF¢y 4. =128.72 tonf Vstrop
fep — Ystrldc * <M 1beam + erailext + Mlswdlext + Mlﬂuidext) — Vstridw * <M 1altpvtg1>
RFfepinysas = =3.291
Ystrir * M54
invratSase := 38 tonf« RFgepnysqs = 125.07 tonf RFtepopsas = RFfepinysas * Yol _ 427
operat5ase := 38 tonf« RFp, 5, = 162.13 tonf Vstrop
ep — Vstrldc * <M1beam +M 1railext + Mlswdlext + Mlﬂuidext) — Vstridw * <Mlaltpvtg1>
RFfepinvh20 = =4.534
VstriL * M1hzo
invratH20e := 20 tonf« RF gm0 = 90.68 tonf RFtepoph20 = RFtepinvhz0 * Ystrll _ g gg
operatH20e := 20 tonf« RFfep, 120 = 117.54 tonf Ystrop
INV, osmomex := min (invratHL93e , invrat3s2e , invrat6ate , invrat3ase , invrat4ase , invrat5ase , invratH20e)
OPER ,osmomex := min (operatHL93e , operat3s2e , operat6ate , operat3ase , operat4ase , operat5ase , operatH20e)
INVosmomex = 85.88 tonf OPER osmomex = 111.32 tonf Controlling Positive flexure

ratings - exterior
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Positive Moment Load Factors

Interior Girders:
Cflp — Vstrldc ® <M1beam + erailint + Mlswdlint + Mlﬂuidint> — Vstridw * <M1pvtint + Mlutint) —246

RFfipianL93 = Y M1
striL HL93

YstriL =319

Ystrop

invratHL93i:=36 tonf‘ RFfipianL93 =88.56 tonf RFfipOpHL93 = RFfipianL93 .

operatHL93i:=36 tonf- RFg;, 193 =114.8 tonf
Ystride <M1beam + erailint + Mlswdlint + Mlﬂuidint) ~ Vstridw * <M1pvtint + Mlutint) —3.993

RFfipinv352 =
YstriL ® M1352
invrat3s2i:=36 tonf.RFg 36 = 143.76 tonf RFtipopss2 := RFfipinyssa Ysull _ 518
operat3s2i:=36 tonf« RFg,,,3,,=186.36 tonf Ystrop
Ystride * <M1beam + erailint + Mlswdlint + Mlﬂuidint) — Vstridw * <M1pvtint + Mlutint>
Rl:fipinv6at = =2.62
YstriL * M16at
YstriL =34

RFfipop()at = RFfipinvéat :
Ystrop

invrat6ati:=66 tonf« RFg;n 6. =172.9 tonf
=66 tonf« RFg,,6. =224.13 tonf

operaté6ati:
Ystride * <M1beam + erailint + Mlswdlint + Mlﬂuidint> — Vstridw * <M1pvtint + Mlutint)
RFfipinVBas = =3.415
YstriL * M13as
Invrat3asi:= tonf . s = . ton i = it . =4,
i 3asi 30 f RFflplnvSas 102.46 f RFf1p0p3as RFflpmv3as Vit 4.43
operat3asi:=30 tonf«RF,,3,,=132.81 tonf Vstrop
Ystride * <M1beam + erailint + Mlswdlint + Mlﬂuidint> — Vstridw * <M1pvtint + Mlutint)
Rl::fipinvﬁlas = =2.968
YstriL * M14as
YstriL —3.85

RFfipop4as = RFfipinv4as °
Ystrop

34.5 tonf« RFginy40 = 102.4 tonf

invrat4asi:=
34.5 tonf« RFg 00405 = 132.75 tonf

operat4asi:=
Ystride * <M1beam + erailint + Mlswdlint + Mlﬂuidint> — Vstridw * <M1pvtint + Mlutint)
RFfipinvSas = =3.394
YstriL ® M15as

invratSasi:= 38 tonf« RFgin,ses = 128.98 tonf RFtipopsas = RFipinysas * Ystrll _ 4 4
operat5asi := 38 tonf« RFy,, s, =167.2 tonf Vstrop

Cflp — Vstridc ® <M1beam + erailint + Mlswdlint + Mlﬂuidint> — Vstridw * <M1pvtint + Mlutint)

RFfipinvhz0 := =4.676
Ysuri * M1pzo
YstriL —6.06

RFfipophZO = RFfipinthO :
Ystrop

invratH20i:= 20 tonf« RFg,;h20=93.51 tonf
operatH20i:=20 tonf« RFg 00 =121.22 tonf

INV,osmomin := 720 (invratHL93i, invrat3s2i, invrat6ati, invrat3asi, invrat4asi, invrat5asi , invratH20i)

OPER ;osmomin := min (operatHL93i , operat3s2i , operat6ati, operat3asi , operat4asi, operat5asi , operatH20i)

OPER . =114.8 tonf Controlling Positive flexure

INV in=288.56 tonf posmomin
ratings - interior

posmomin
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Negative Moments: Dead & Live
Loads at pier CL brg

Wintdeck - Wextdeck )
Mzﬂuidint:= 11nic(lefc 123min = —532.54 ft-kip Mzﬂuidext:: 713)(;1‘? «Mi23min = —397.29 ft-kip
M2yeom = Wea e M{23min=—97.59 ft-kip
1 kif
Ivlzrailint:= Wintl“ail * M123min = —55.7 ftk]p MZrailext:: extrgil . lvl123min: —83.54 ftklp
Wintpvt . Wextpvt )
M2 ytint ’=W * My 53min =—185.9 ft-kip M2 text == T Mazsmin= —123.93 ft-kip
Waiswa1 ) W.ieswi .
Mzswdlext = ﬁ * M123min = —189.35 ft'klp Mzswdlint = % . M123min =—-63.12 ft'klp
Waipvic1 , W _
M2, 1tpvigt ::% « Myp3min = —41.38 ft-kip M2, 5= - 121; Mp3min = —112.71 ft-kip
] 0.64 - kIf )
M24193 = nm * ((100% +1IM) « min (Myinhs20 » Miminnmee) + ST min (Myp3min 5 MlZmin))
M2355:= 2+ gy + (100% + IM) « M35, = —405.08 ft-kip Cponi= —F1,oe = —48.31 ksi
M26q:=2+ 8pm * (100% +IM) » Mpjneae = —819 ft-kip Cin = —F1¢jne=—50 ksi

M23as =2 pm* (100% =+ IM) *Mpinzas =
M245:=2- Epm * (100% +1IM) « Miningas =
MZSas =2 8pm* (100% + IM) *Mpninsas =

—410.89 fe-kip
—469.58 ft-kip
—468.75 ft-kip

M2;50:= 2 * €y * (100% + IM) « Mmoo = —281.01 ft-kip

For negative moment capacity capacity is clearly controlled
by the compression flange, tensile flange "stresses" need

not be checked
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Negative Moment Load Factors
Exterior Girders at piers:

<M2beam + Mzrailext + Mzﬂuidext + Mzswdlext) Mzaltpvtgl
Cfen — Vstridc * S “Ysurldw * %
bfnm bfnm
RFfeninvhLoz = =1.331
MZHL93
YstrIL *
Sbfnm
invratHL93ne := 36 tonf« RF;. invio3 =47.91 tonf RFfenopho3 := RFfeninvho3 * Ve, | 1.73
operatHL93ne :=36 tonf« RF¢y,,u103 =62.11 tonf Vstrop
(Mzbeam + Mzrailext + Mzﬂuidext + Mzswdlext> Mzaltpvtgl
Cfen — Vstrldc * S — Vstrldw * 87
bfnm bfnm
RFfeninvas2 = =3.218
M2352
YstrIL *
Sbfnm
invrat3s2ne:=36 tonf« RF¢.inv3s2 =115.85 tonf RFfenop3s2 := RFfeninv3sz * Yo | 4.17
operat3s2ne :=36 tonf« RFg,,q,35, =150.17 tonf Ystrop
(Mzbeam + Mzrailext + Mzﬂuidext + MZSWd]eXt) Mzaltpvtgl
Cfen — Vstridc ® S “Yswldw* —5———
bfnm bfnm
RFfeninv6at = =1.592
M26at
YstrIL ®
Sbfnm
invrat6atne := 66 tonf RF¢. inv6at = 105.05 tonf RFgenopsat := RFfeninveat * Yol | 2.06
operat6atne := 66 tonf« RF,,,65c=136.17 tonf Ystrop
<M2beam + Mzrailext + Mzﬂuidext + MZSWdleXt) Mzaltpvtgl
Cfen — Vstrldc * S — Ystrldw * 87
bfnm bfnm
RF feninv3as = =3.172
y M23as
strlL *
Sbfnm
invrat3asne := 30 tonf« RF¢.piny32s=95.17 tonf RFfenop3as *= RF feninv3as * Yo, L 411
operat3asne := 30 tonf« RF, 3, =123.37 tonf Ystrop
<M2beam + Mzrailext + Mzﬂuidext + MZSWdleXt) Mzaltpvtgl
Cfen — Vstrldc * S “Ysuldw * — %
bfnm bfnm
RFfeninwl—as = =2.776
v M24as
strlL *
Sbfnm
invrat4asne := 34.5 tonf« RFq, ;.40 = 95.77 tonf RFtenopaas = RFfeninvdas * Vsl _ 36
operat4asne := 34.5 tonf« RFfeqp40s = 124.15 tonf Vstrop
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(Mzbeam + Mzrailext + Mzﬂuidext + Mzswdlext> Mzaltpvtgl
Cfen — Vstrldc ® S “VYstuldw* —
bfnm bfnm
RFfeninvSas = =2.781
Y M25as
strlL *
Sbfnm
invratSasne := 38 tonf« RFg, ;5. = 105.67 tonf RFtenopsas = RFfennvsas * Yol _ 36
operat5asne := 38 tonf« RF¢, 55, = 136.98 tonf Vstrop
<M2beam + Mzrailext + szluidext + Mzswdlext) Mzaltpvtgl
Cfen — Vstridc * S “Ysuldw *—
bfnm bfnm
RF feninvhz0 *= =4.639
M220
YstriL *
Sbfnm
inVI‘ach One:=20 tonf‘ RFfeninvSas = 5562 tonf RFfenophZO = RFfeninthO L] YStrlL =6.01
operath20ne := 20 tonf« RFpy,q,5.="72.1 tonf Ystrop

INV,cgmomex := min (invratHL93ne , invrat3s2ne, invratéatne , invrat3asne , invrat4asne , invrat5asne , invrath20ne)

OPER ,cgmomex := minn (operatHL93ne , operat3s2ne , operatbatne , operat3asne , operat4asne , operat5asne , operath20ne)

INV, eamomex =47.91 tonf OPER ¢gmomex = 62.11 tonf Controlling negative flexure
ratings - exterior
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Negative Moment Load Factors
Interior Girders at piers:

<M2beam + Mzrailint + Mzﬂuidint + M25wdlint> <M2pvtint + MZutint)
Cfin — Vstrldc ® S — Vstrldw * S
bfnm bfnm
RF fininvhiLos = =1.187
M2Zj193
YstrIL *
Sbfnm
inVI‘atHL93ni = 36 tOHf- RFfinianL93 = 4272 tonf RFfinopHL93 = RFﬁanHng . YStrlL = 154
operatHL93ni =36 tonf« RFg;,q,n103=55.38 tonf Vstrop
<M2beam + Mzrailint + Mzﬂuidint + Mzswdlint) <M2pvtint + Mzutint>
Cfin — Vstridc ® S — Vstrldw * S
bfnm bfnm
RFfininv3s2 = =2.869
YstrIL * —==
Sbfnm
invrat3s2ni:=36 tonf. RFy,ss; = 103.3 tonf RFfinops2 := RFfininyssz Ystrll _ 3 75
operat3s2ni:=36 tonf« RF,q,35,=133.91 tonf Vstrop
(Mzbeam + Mzrailint + szluidint + Mzswdlint> (szvtint + MZutint)
Ciin— Ystride ® S — Vstrldw * S
RFfininvear = by M2 b =1419
6at
YstrIL * —=
Sbfnm
invrat6atni:= 66 tonf.RFp 6= 93.67 tonf RFfinopsat = RFfininvat Ystrll _ 4 g4
operat6atni:= 66 tonf« RF, 6, =121.42 tonf Vstrop
(Mzbeam + Mzrailint + Mzﬂuidint + Mzswdlint) <M2pvtint + MZutint)
Ciin— Ystridc * S — Vstridw * S
bfnm bfnm
RFfininVBas = =2.829
M2,
YstriL * =
Sbfnm
invrat3asni:=30 tonf« RF i3, = 84.87 tonf RFfinop3as = RFfininv3as * Woerll, | 3.67
operat3asni:=30 tonf« RFg,,,3,,=110.01 tonf Vstrop
(Mzbeam + Mzrailint + Mzﬂuidint + Mzswdlint) <M2pvtint + MZutint)
Cfin — Vstridc ® S — Vstrldw * S
bfnm bfnm
RFfininvélas = =2.475
YstrIL * —
Sbfnm
invrat4asni:=34.5 tonf« RFinv40s =85.4 tonf RFfinopaas := RFfininvaas * Weerll, | 3.21
Ystrop

operat4asni:=

34.5 tonf« RFg,p40s = 110.7 tonf
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<M2beam + Mzrailint + Mzﬂuidint + Mzswdlint) <M2pvtint + Mzutint>
Cfin — Vstrldc ® — Vstrldw *
RF ._ Sbfnm Sbfnm
fininv5as *—
v MzSas
strlL ®
Sbfnm
invratSasni:=38 tonf« RFg,5.c = 94.23 tonf RFfinopsas = RFfininysas * Ystrll _ 391
operat5asni := 38 tonf RFg, 5, =122.15 tonf Ystrop
<M2beam + Mzrailint + Mzﬂuidint + MZSWd]iI‘lt) <M2pvtint + Mzutint)
Cfin = Ystride* ~ Ystrldw *
RF __ Sbfnm Sbfnm
fininvh20 *—
M2420
YstriL *
Sbfnm
inVI‘ach Onl = 20 tonf’ RFfininvSas = 4959 tonf RFfinophZO = RFfininthO . YSU‘IL = 536
operath20ni := 20 tonf« RF;,q,5,5=64.29 tonf Vstrop

INV,cgmomin := min1 (invratHL93ni, invrat3s2ni, invrat6atni, invrat3asni, invrat4asni, invrat5asni, invrath20ni)

OPER ,cgmomin := min1 (operatHL93ni , operat3s2ni, operat6atni, operat3asni, operat4asni , operat5asni , operath20ni)

=2.48

=4.136

INV, cemomin=42.72 tonf OPER ,¢gmomin = 55.38 tonf Controlling negative flexure

ratings - interior
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Negative Moments: Dead & Live
Loads at pier CL brg

W.
M3iqine = 1{:”“ My peq123 = —279.46 ft-kip
S IR =—51.21 frki
beam *— 1 KIf * M2neg123 = —24- 1p
W. i .
Msrailint = %lz?:l . Mzneg123 = _2923 ftklp
W, _
Mspvtint = ﬁti‘:t . Mzneg123 = _9755 ftklp
W
Msswdlext = % * MZneg123 =-99.37 ftklp
\'\
Msaltpvtgl :=$ . MZneg123 =-21.72 ftklp

MSHL93 =8m* ((100% + IM) - min <M2negh520 ’ MZnegnmtt> +

Wextdeck
— M =-—208.49 ft-ki
1 KIf 2negl23 p

M3 fidext :=

W ostrail _
Mgrailext = %j? . Mzneg123 = _4384 ftklp
Wextpvt .
Mgpvtext = W * Mzneg123 = _6504 ftklp
W )
M3 yaint :=$- Mypegizs = —33.12 ft-kip
W .
3utint = 1 l;:ll;t . Mzneg123 = _5915 ftklp

0.64 - KkIf

. \
- min(M,, , Moy, |
1 KIf < 2negl23 2 eg12>}

M33:= 2+ 8o+ (100% + IM) » Mypegaey = —354.18 ft-kip = —F2,.=—39.32 ksi
M3 =2 go » (100% + IM) + Mypggn = —514.79 ftkip

M33a5:=2 8o * (100% +IM) - M negas =
M3yps:=2+ 8pm* (100% + IM) ? MZneg4as =
M35,5:=2+ 8pm* (100% + IM) r MZnegSas =

—359.27 fe-kip
—410.58 ft-kip
—409.85 ft-kip

M3h20 = 2 . gpm . (100% + IM) . Mzneghzo = —24’57 ftklp

For negative moment capacity capacity is clearly controlled
by the compression flange, tensile flange "stresses" need

not be checked
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Negative Moment Load Factors
Exterior Girders at 1st diaphragm
back from pier:

C y <M3beam + Mgrailext + Mgﬂuidext + Mgswdlext) y M3altpvtg1
f2n = Vstrldc ® T Vsuwldw T
Sbfnm Sbfnm
RFZfeninyhLos = =1.983
M3y193
YstrIL *
Sbfnm
invratHL93n2e := 36 tonfs RF2iinpios =71.38 tonf  RF2noni103 = RF2¢eninyiios * Ysll _ 5 57
operatHL93n2e := 36 tonf.RF2¢,,,193 =92.54 tonf Ystrop
Cop — v ) (MSbeam + Mgrailext + M3fluidext + M3swdlext> —y . M3altpvtg1
-y 1 f2n strldc Sbfnm stridw Sbfnm Talm
feninv3s2 *— =J.
M33SZ
YsulL*———
Sbfnm
invrat3s2n2e =36 tonf RF2pn3. = 124.97 tonf RF2peno552 = RF2puninyzsz e = 4.5
operat3s2n2e:=36 tonf« RF2¢, o35, = 162 tonf Vstrop
Cop — v J <M3beam + M3railext + M3ﬂuidext + M3swdlext) —y . Mgaltpvtgl
-, i f2n strldc Sbfnm stridw Sbfnm APy
feninv6at *— =Z.
v M36at
strlL *
Sbfnm
invrat6atn2e := 66 tonf« RF2 e = 157.64 tonf RF2fenop6at = RE2(eninyear -~k = 3.1
operat6atn2e := 66 tonf RF 2, o6, = 204.34 tonf Vstrop
Cop — v J (MSbeam + Mgrailext + M3ﬂuidext + Mgswdlext) —y . Mgaltpvtgl
-, i f2n strldc Sbfnm strldw Sbfnm Tl
feninv3as *— =0J.
M33as
YserlL*———
Sbfnm
invrat3asn2e =30 tonf- RF2, ;3. = 102.67 tonf RF2¢enop3as = RF2feninysas * Ystrll _ 4 44
operat3asn2e:=30 tonf.RF2¢,,5,;=133.09 tonf Vstrop
Cop — v J (M3beam + Mgrailext + M3ﬂuidext + Mgswdlext) —y . Mgaltpvtgl
-y 1 f2n strldc Sbfnm strldw Sbfnm 1o dor
feninv4as *— = 4.
M34—as
YstlL s ———
Sbfnm
invratd4asn2e :=34.5 tonfs RF;. 40 = 95.77 tonf RF2¢enopaas = RF2feninyaas * Ysll _ 3 g8
operatd4asn2e :=34.5 tonf« RFgqp40s = 124.15 tonf Ystrop
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<M3beam + M3railext + M3ﬂuidext + M35wdlext> Mgaltpvtgl
Con — Vstrldc ® “VYsuldw*
RF2 A Sbfnm Sbfnm -3
feninv5as *— =T
M35as
YstriL
Sbfnm
invratSasn2e := 38 tonf- RF2g, 50 = 114 tonf RF2¢enopsas = RF2feninysas * Ysull _ 389
operatbasn2e := 38 tonf RF2¢,,,5,,=147.78 tonf Vstrop
<M3beam + M3railext + M3fluidext + M3swdlext> M3altpvtgl
Cfen — Ystride * S “Ysuldw *
bfnm bfnm
RF2feninvh20 = =6.435
M3y20
YstriL
Sbfnm
invrath20n2e := 20 tonf« RF2¢,;n20 = 128.69 tonf RF2¢en0pn20 = RF2geninyhz0 * Ystrll _ g 34
operath20n2e := 20 tonf« RF2¢,q,n20 = 166.82 tonf Ystrop

INV,eg2ex 3= min (invratHL93n2e , invrat3s2n2e, invratéatn2e , invrat3asn2e , invrat4asn2e, invratsasn2e , invrath20n2e)

OPER g7, := min (operatHL93n2e, operat3s2n2e , operat6atn2e , operat3asn2e , operat4asn2e , operatSasn2e , operath20n2e)

INV =71.38 tonf OPER, ¢g2ex = 92.54 tonf Controlling negative flexure
ratings - exterior at 1st

diaphragm back from pier

neg2ex
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Negative Moment Load Factors
Interior Girders at 1st diaphragm
back from piers:

C <M3beam + MSrailint + M3ﬂuidint + Mgswdlint) (Mgpvtint + M3utint)
f2n — Ystrldc * S ~ Ystrldw * S
bfnm bfnm
RF 2400y = =1.808
fininvHL93 M3HL93
YstrIL *
Sbfnm
invratHL93n2i:= 36 tonf RF24,;,.1.03 = 65.08 tonf RF 20001193 = RF2fninytiLos Ystrll _ ) 34
operatHL93n2i:=36 tonf+ RF2, .93 =84.36 tonf Vstrop
<M3beam + MSrailint + M3ﬂuidint + Mgswdlint) <M3pvtint + MSutint)
Cf2n — Vstridc ® S — Ystridw * S
bfnm bfnm
RF2; . oy i= —3.165
fininv3s2 M3352
YstriL *
Sbfnm
invrat3s2n2i:=36 tonf-RF2,, 3., = 113.93 tonf RF 24100352 = RF2fininy3s2 * Ystrll _ 4 q
operat3s2n2i:=36 tonfs RF2g, 352 = 147.69 tonf Vstrop
<M3beam + Mgrailint + Mgﬂuidint + MSSWdlint) <M3pvtint + M3utint>
Con — Vstrldc * S — Ystrldw * S
Rszininv6at = hinm binm =2.177
v M36at
strlL * o
Sbfnm
invrat6atn2i:= 66 tonf« RF2¢,; 6. = 143.71 tonf RF 24110060 °= RF2fininveat Ysrll _ ) g2
operat6atn2i:=66 tonf« RF2g,,.6, = 186.29 tonf Vstrop
<M3beam + MSrailint + M3ﬂuidint + Mgswdlint) <M3pvtint + M3utint)
Con — Vstridc ® S — Ystridw * S
RFZfinianas = binm bftm =3.12
v M33as
strlL *
Sbfnm
invrat3asn2i:=30 tonf RF2,;, 3.0 = 93.6 tonf RF 241100305 = RF2fininy3as * Ystrll _ 4 04
operat3asn2i:=30 tonf.RF2g,, 3,.=121.33 tonf Vstrop
<M3beam + MSrailint + M3ﬂuidint + Mgswdlint) <M3pvtint + M3utint)
Cron— Ystridc * S ~ Ystrldw * S
Rl::Zfininv4as = binm bftm =2.73
v M34as
strlL *
Sbfnm
invrat4asn2i:=34.5 tonf« RFg,;,,4.c = 85.4 tonf RF2f1n0p4as = RF2fininydas * Ystrll _ 3 54
operat4asn2i:=34.5 tonf« RF,q,40s=110.7 tonf Vstrop
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<M3beam + M3railint + M3ﬂuidint + Mgswdlint) (Mgpvtint + M3utint>
C2n = Vstride* S — Vstrldw * S
bfnm bfnm
RF2fininysas = =2.735
M3.
YstriL * S =
bfnm
invratSasn2i:= 38 tonf. RFy,s.c = 94.23 tonf RF2f110p5as = RF2fininysas * Ystrll _ 355
operat5asn2i:= 38 tonf« RFg, 5, =122.15 tonf Ystrop
C <M3beam + M3railint + M3fluidint + M35wdlint> <M3pvtint + M3utint)
f2n — Ystrldc * S ~ Ystridw * S
bfom bfam
RF2fiinvh20 = =4.562
M31.20
YstriL * S
bfnm

YstriL

invrath20n2i:=20 tonf. RFZfinithZO =91.24 tonf RszinophZO = RFZﬁnithZO .
operath20n2i:=20 tonf« RF2,,,10=118.27 tonf Vstrop

=591

INV,egoin := min (invratHL93n2i, invrat3s2n2i, invrat6atn2i, invrat3asn2i, invrat4asn2i, invrat5asn2i, invrath20n2i)

OPER g2 := min (operatHL93n2i, operat3s2n2i, operat6atn2i, operat3asn2i, operat4asn2i, operat5asn2i, operath20n2i)

INV,eg2in = 65.08 tonf OPER,¢g7i, =84.36 tonf Controlling negative flexure

ratings - interior at 1st
diaphragm back
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Positive Moment Dead Load
Stresses Svc Il

( (Mlbeam + Mlﬂuidext) + <M1railext+ Mlswdlext) \I + Ysvelldw * <Mlaltpvtg1>

=8.843 ksi

1:besllpos *=Ysvclidc * |
Spe SexpfLr )

( <M1beam + Mlﬂuidext> + <M1railext + Mlswdlext) \I + Ysvelldw * <Mlaltpvtg1>

SexbfLT

=6.965 ksi

ftesIIpos *=Ysvelide * |
Stf SexthT }

SexthT

( <M1beam + Mlﬂuidint) + <M1railint + Mlswdlint) \I + Ysvelldw * <M1pvtint + Mlutint) —11.41 ksi

fbisllpos *=Ysvellde * |
Spe Sexbfir )

SexbfLT

( <M1beam + Mlﬂuidint) + <M1railint + Mlswdlint) \I + Ysvelldw * <M1pvtint + Mlutint) —8.92 ksi

ftisIlpos *=Ysvclldc * |
Stf SexthT }

SexthT

Ysvelide * <M2beam + Mzﬂuldext + Mzrallext + MZSWdleXt) + Ysvclldw * (Mzaltpvtg1>

fhestineg = —11.836 ksi
Sbfnm
fbesllneg Ysvellde ® <M2beam + Mzﬂuldext + Mzrallext + MZSWdleXt) * Vsvelldw * (Mzaltpvtg1> ~11.836 ksi
Stfnm
f ySVCHdC <M2beam + Mzﬂuldlnt + Mzrallmt + Mzswdlmt> + Ysvelldw * <M2pvtmt + Mzutlnt> 15.323 ksi
bislineg ‘= =—10. S1
Sbfnm
£ stcIldc <M2beam + Mzﬂuldlnt + Mzrallmt + Mzswdlmt> + Vsvelldw * <M2pvtint + Mzutint> .
bislineg ‘= =—15.323 ksi
Stfnm
Capacities - Service Il:
Cs2pos = Fsvetpos =47.5 ksi Positive moment Capacity Svc Il
CsZneg = —FSvcllneg =—40 ksi Negative moment Capacity Svc Il

YSvcllLop =10 YsvellL = 1.3
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Positive Moment Load Factors Positive moment region governed by bottom
Exterior Girders: flange stress for Svc Il limit state by inspection

CSZ = f y

pos besllpos svcllL
RFesZianLQSp =————=3.04 RFesZopHL93p = RFesZianL93p «—=3.95
M1103 YsvcliLop
YsvellL * 57
exbfST invsvcHL93pe := RF ¢sinyn1o3p * 36 tonf=109.3 tonf

opsvcrHL93pe := RF 50 pn1,03p + 36 tonf=142.09 tonf

C 2 — fb 11 YsvellL
RFes2invasop i= _52P0s  DesTPOS _ 4 93 RF ¢50p352p = RF es2inv3szp * svelll. _ ¢ 41
Y 1352 stcIlLop
svcllL *°
SexdtsT invsve3s2pe i= RF ogpiny352p * 36 tonf=177.42 tonf

opsver3s2pe := RFggy0p32p * 36 tonf=230.65 tonf

C52 I I:b Y
pos esllpos svcllL
RF eszinveatp = —————————=3.23 RFs20p6atp = RFeszinvéatp * ————— = 4.2
v 16at stcIILop
svcllL *
SexbfsT invsvc6atpe := RF 5inygarp * 66 tonf=213.39 tonf

opsvcréatpe := RF 5460t * 66 tonf=277.4 tonf

Cs2pos — fesi YsveliL
RFesZinvSasp =P OO P —4.21 RFesZop3asp = RFesZinv3asp - =548
y 3as stcllLop
svcllL ®
SexbfsT invsvc3aspe := RF ¢5iny3asp * 30 tonf=126.45 tonf
opsvcr3aspe := RF 50345y + 30 tonf=164.38 tonf
Cs2pos — fesi YsveliL
RFesZinv4—asp = P =0 = 3.66 RFesZop4asp = RFesZinv4asp * ™ =476
y 14as stcllLop
svcllL ®
SexbfST invsvc4aspe := RF ¢ginyaasp * 34-5 tonf=126.38 tonf
opsvcr4aspe := RF g0 p445p + 34.5 tonf=164.3 tonf
Cs2pos — fesi YsveliL
RFesZinvSasp = B P =419 RFesZopSasp = RFesZinvSasp SBLLL =545
y 5as stcllLop
svcllL ®
SexbfsT invsvc5aspe := RF ¢ginysasp + 38 tonf=159.19 tonf
opsvcrbaspe := RF 05,5, + 38 tonf=206.94 tonf
Cs2 foestt YsvellL
RFesvahZOp M =5.77 RFesZophZOp = RFesZinthOp SRS 7.5
y 1h20 stcIlLop
svclIL *
SexbfsT invsvch20pe := RF ¢5inyn20p * 20 tonf=115.41 tonf

opsverh20pe := RF 50120+ 20 tonf=150.03 tonf

INVssverre = min (invsvcHLI3pe , invsvc3s2pe , invsvc6atpe , invsve3aspe , invsvc4aspe , invsveSaspe , invsvch20pe)

OPER ,osyeie := min (opsverHL93pe , opsvcr3s2pe , opsveréatpe , opsver3aspe , opsverdaspe , opsverbaspe , opsverh20pe)

INVossveie = 109.3 tonf OPERossyciie = 142.09 tonf Controlling positive flexure
Svc Il load ratings - exterior
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Positive Moment Load Factors

Interior Girders:

CSZ 0s fbisll 0s
RFisZianL93p = 2 P =3.04
M1ypo3
YsvellL* —————
SinbeT
CSZ 0s fbisII 0s
RFlsvaSsZp a 2 = 4.93
1352
YsvellL ®
SinbeT
CSZ os I:bisll 0s
RFlsva6atp = 2 P =323
16at
YsvellL ®
SinbeT
CSZ 0s I:bisII 0s
RFlsvaSasp = 2 P =421
3as
YsvellL
SinbeT
CSZ 0s I:bisII 0s
RFllenv4asp = 2 P =3.66
4as
YsvellL
SinbeT
CSZ 0s I:bisII 0s
RFlsvaSasp = 2 P =419
5as
YsvellL
SinbeT
CSZ [ I:bisII 0s
RFlsvahZOp P LSS 5.77
1h20
YsvellL
SinbeT

woo D ENGIA

// ?}' Y fﬁvn]z'm{oAb h
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= WA\

Positive moment region governed by bottom
flange stress for Svc Il limit state by inspection

YsvelIL

RFisZopHL93p = RFisZianLQSp «——=3.95
stcIlLop
invsvcHL93pi := RFginynio3p * 36 tonf=109.29 tonf
opsverHL93pi := RFgqpn1.93p * 36 tonf=142.07 tonf
YsvelL
RF1520p352p = RFlsva3sZp =641
stcIlLop
invsve3s2pi := RFginy352p * 36 tonf=177.4 tonf
opsver3s2pi:= RFgp4p352p + 36 tonf=230.62 tonf
YsvellL
RF1520p6atp = RFISZan6atp e =42
stclILop
invsvc6atpi := RFginygarp » 66 tonf=213.36 tonf
opsvcréatpi := RFjgq 064, * 66 tonf=277.37 tonf
YsveliL,
RF1520p3asp - RFISZan3aSp = 548
stcIlLop
invsve3aspi := RFjgyiny3a5p * 30 tonf=126.43 tonf
opsvcr3aspi := RFjgy0,3,5, + 30 tonf=164.36 tonf
YsveliL,
RF1520p4—asp - RFlsva4—asp = 4.76
stcIlLop
invsvc4aspi := RFginy4asp * 34.5 tonf=126.37 tonf
opsvcr4aspi := RFjgy0,446p * 34.5 tonf=164.28 tonf
YsveliL,
RFlsZopSasp - RFISZIHVSaSp = 5.45
stcIlLop
invsvc5aspi := RFjgyinysasp * 38 tonf=159.17 tonf
opsverbaspi := RFjgy0,5,, + 38 tonf=206.92 tonf
YsvellL
RFisZophZOp = RFisZinthOp =75
YSvclILop
invsvch20pi := RFjgpinyh20p * 20 tonf=115.39 tonf
opsverh20pi := RFg5,n20p * 20 tonf=150.01 tonf

INV,ossveni := min (invsvcHL93pi , invsve3s2pi , invsve6atpi, invsvc3aspi , invsvc4aspi , invsvc5aspi , invsvch20pi)

OPER ,osveni = min (opsverHL93pi, opsver3s2pi , opsver6atpi , opsver3aspi , opsverdaspi, opsver5aspi, opsverh20pi)

INV =109.29 tonf

possvclli

OPER ey = 142.07 tonf

Svc Il load ratings -
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Controlling positive flexure
interior
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Negative Moment Load Factors

Negative moment region the same for top and bottom

Exterior Girders:

flange stress for Svc Il limit state by inspection

Coaneg — foesn YsvellL
RFesZianLQSn = e 1.51 RFesZopHL93n = RFesZianL93n T = 1.97
! MZHL93 YSVCIILOP
(537711 | P —
Sbinm invsvcHL93ne := RF ¢5invhi03n * 36 tonf=>54.44 tonf
opsvcrHL93ne := RF 541,030 + 36 tonf=70.77 tonf
Coaneg — fhesi YsveliL
RFesZinv3sZn = e =8 = 3.66 RFesZoszZn = RFesZinv352n S 4.75
y 2352 YSVCHLOp
svclIL *
Sbfnm invsvc3s2ne := RFginy3s2n * 36 tonf=131.63 tonf
opsvcr3s2ne := RFggy0p352n * 36 tonf=171.12 tonf
Cozneg — fhesir YsvellL
RFesZinv6atn = e i =181 RFesZop6atn = RFesZinv(:atn S =235
y 26at stcIlLop
svclIL ®
Sbfiam invsvc6atne := RF ¢sinv6am * 66 tonf=119.35 tonf
opsvcréatne := RF g5 p6atm * 66 tonf=155.16 tonf
Coaneg — fbesi YsveliL
RF csinv3asn = e =36 RFesZop3asn = RFeg2inv3asn * =469
v M23as stcllLop
svclIL ®
Sbfiam invsvc3asne := RF siny3asn * 30 tonf=108.14 tonf
opsvcr3asne := RF 50345 * 30 tonf=140.58 tonf
Coaneg — fbesi YsveliL
RF ¢2invaasn := e > % =315 RF es20p4asn = RFes2invaasn * — =41
Y 4as stcllLop
svclIL ®
Sbinm invsvc4asne := RF invaasn * 34.5 tonf=108.81 tonf
opsvcr4asne := RF 504050 * 34.5 tonf=141.46 tonf
Coaneg — fbesi YsveliL
RF cs2invsasn = e =316 RFesZopSasn = RFe2invsasn * =411
v 5as stcllLop
svclIL ®
Sbfiam invsvc5asne := RF inysasn * 38 tonf=120.07 tonf
opsvcrbasne := RF 50545, * 38 tonf=156.09 tonf
Coaneg — foesn YsvellL
RFesZinthOn = Sk = = 5.27 RFesZophZOn = RFesZinthOn T = 6.85
v 2h20 stcIILop
svclIL ®
Sbinm invsvch20ne := RF ¢3ivhz20n * 20 tonf=105.41 tonf

opsvcrh20ne := RF 5051200 * 20 tonf=137.03 tonf

INV,egsvette := min (invsvcHL93ne , invsve3s2ne , invsvcbatne , invsve3asne , invsvedasne , invsve5asne , invsvch20ne)

OPER cgsycite := min (opsverHL93ne , opsver3s2ne , opsveréatne , opsver3asne , opsver4asne , opsverbasne , opsverh20ne)

INV egsvere = 54.44 tonf OPER =70.77 tonf Controlling negative flexure

Svc Il load ratings - exterior girder

negsvclle
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Negative Moment Load Factors

Interior Girders:

CsZne — fiys
L g bisllneg __
RFisZianL93n i =132
v M2Zj193
svclIL ®
Sbfnm
CsZne — fys
g bisllneg __
RFlsvaSsZn —————=3.2
Y M2352
svclIL *
Sbfnm
CsZne — fis
_ g bisllneg __
RFlsva6atn ——— =158
26at
YsvellL
Sbfnm
CsZne — fiyi
_ g bisllneg __
RFlsva3asn =3.16
3as
YsvelL ®
Sbfnm
CsZne — fi
_ g bisllneg __
RFlsva4—asn =2.76
4as
YsvelL ®
Sbfnm
CsZne — fi
_ g bisllneg __
RFlsvaSasn =277
5as
YsvelL ®
Sbfnm
CsZne — fyi
| g bislineg __
RFis2invhzon i= ——————— = 4.62
2h20
YsvellL ®
Sbfnm

Ianegsvclli iz
OPER,

negsvclli :

INV =47.7 tonf

negsvclli

T mcmmm ME 04357 A/

(] \\
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Negative moment region the same for top and bottom

flange stress for Svc Il limit state by inspection

YsvelIL

RFisZopHL93n = RFisZianL93n —=172
stcIlLop
invsvcHL93ni := RF,g)in011.93n * 36 tonf=47.7 tonf
opsvcrHL93ni := RFjg; 041930+ 36 tonf=62.01 tonf
YsveliL
RF1520p352n - RFlsva352n = =4.16
YSVCHLOp
invsve3s2ni := RFig9iny352n ¢ 36 tonf=115.33 tonf
opsver3s2ni := RFgp,,350n + 36 tonf=149.93 tonf
YsveliL
RF1520p6atn =RFiginveatn * = =2.06
stcIlLop
invsvc6atni := RF g 6atn * 06 tonf=104.58 tonf
opsvcréatni := RFgqp65m * 66 tonf=135.95 tonf
YsveliL,
RF1520p3asn =RFiginv3asn * =411
stcIlLop
invsvc3asni := RF,g)iy3asn * 30 tonf=94.75 tonf
opsvcr3asni := RFjgy0,3,6n + 30 tonf=123.17 tonf
YsveliL,
RF1520p4—asn - RFlsva4—asn = =3.59
stcIlLop
invsvc4asni := RF,g)iv4asn © 34.5 tonf=95.34 tonf
opsvcr4asni := RFj0456n * 34.5 tonf=123.94 tonf
YsveliL,
RFlsZopSasn =RFiginvsasn * =36
stcIlLop
invsvc5asni := RFg)iy5asn © 38 tonf=105.2 tonf
opsverbasni := RFjgy0,5,6n + 38 tonf=136.76 tonf
YsvellL,
RFisZophZOn := RFig2invh20n * ™ =6
stclILop
invsvch20ni := RF;gy;,vh20n ¢ 20 tonf=92.36 tonf

opsvcrh20ni:=

min (invsvcHL93ni , invsvc3s2ni, invsvcbatni , invsvc3asni , invsvc4asni, invsve5asni , invsvch20ni)

OPER =62.01 tonf

negsvclli
Svc Il load ratings -
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RFs20phz20n * 20 tonf=120.07 tonf

= min (opsvcrHL93ni, opsver3s2ni, opsveréatni, opsver3asni, opsver4asni , opsver5asni , opsverh20ni)

Controlling negative flexure

interior girder
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Strength | Live Load Shear at CL brg

Piers:
0.64 KIf

Vhioz =8y ((100% +IM) » max (Viyaxns20 > Vinaxomer) + i « (max (Vi23max » V12max)>} =120.81 kip
Viei=2+8,+(100% +IM) « V11360 =79.99 kip
Vear:i=2+8,+(100% +IM) « V. 6. = 132.15 Kkip
Vias:=228,+(100% +IM) + V, , 5.c=84.36 kip
Viasi=2+8,+(100% +1IM) -V, s0s=92.26 kip
Vsas:=2+8,+(100% +1IM) + V. 5..=89.31 kip
Vizo:=2+8,* (100% +1IM) « V, ..120 = 55.01 kip

W+ W, +W +Wo.
Vdcext — stl extdeck altSWG1 extrail ! V123max —675 klp

1 KkIf

Waltpthl

Viwexti=—————*V «=3.64 ki
dwext 1 KIf 123ma p

W+ W, + W, cwir + W

Vdcint:= stl intdeck altSWint intrail . V123max: 65.84 klp
1 KkIf

W; + W

Vguing 1= PV T My = 26.25 Kip

1 kIf

Page 59 of 64



ENG
BRWPEV&R #OAD |

Strength | shear Load Ratings-
Exterior Girder - stiffened section at

% g \(2::%: %*?3?;}2%’;‘(‘%2"5‘3”3{300' \E’%I\Q"\
/\ AV <7 VAN

C,,:=V,,=481.84 kip

piers:
Cov = Yerrtae* Vacort — v
RFvinvh]93e — sv — Vstrldc deext — Vstrldw * V dwext —1.85 RFvoph]&)ge — Rijnvhlgge A YstriL —24
YstriL * Vhl93 Ystrop
invrvhl93es :=RF; h103. * 36 tonf=66.75 tonf
oprvhl93es := RF,,,pig3. » 36 tonf=286.53 tonf
Cov— Yerrtae* Vacort — v
Rvav3sze — sv— Ystrldc deext — Ystrldw dwext -28 RFvopgsze _ RFVinvgsze . YstriL —3.63
YstriL * V352 Ystrop
invrv3s2es:=RF;, 3520 * 36 tonf=100.81 tonf
oprv3s2es:=RF 357+ 36 tonf=130.68 tonf
Cov = Yerrtae* Vacort — v
Rvav()ate I sv — Vstrlde deext ~ Vstrldw * V dwext —-1.7 RFvop6ate L RFvinv6ate . YstriL —-22
YstriL ® V6at Ystrop
invrvéates := RF i,y 6atc * 66 tonf=111.87 tonf
oprvéates := RF g, » 66 tonf=145.02 tonf
Cov = Yerrtae* Vacort — v
Rvav3ase - sv ™~ YVstrldc deext — Vstrldw * V dwext —266 RFvopgase | RFVinV3ase . YstriL —3.44
YstriL ® V3as Ystrop
invrv3ases := RF ;;y3as¢ * 30 tonf=79.66 tonf
oprv3ases := RF 3, + 30 tonf=103.27 tonf
Cov— Yerrtae* Vacort — v
Rvav4ase - sv ™~ Ystrldc deext — Vstrldw * V dwext =243 RFvop4ase | RFVinV4ase . YstriL =315
YstriL ® V4—as Ystrop
invrv4ases := RF i, 4asc * 34.5 tonf=283.77 tonf
oprv4ases := RF 4,5 + 34.5 tonf=108.58 tonf
Cov— Yerrtae* Vacort — v
Rvavsase - sv ™~ Ystrldc deext — Vstrldw * V dwext —251 RFvopsase | RFVinVSase . YstriL —3.25
YstriL ® VSas Ystrop
invrv5ases := RF ;;y5asc ¢ 38 tonf=95.31 tonf
oprv5ases := RF 5, + 38 tonf=123.54 tonf
Cov = Yerrtae* Vacort — v
RvathOe — sv ™~ YVstrldc deext — Vstrldw * V dwext —4.07 RFvophz()e - RFVthzoe' YstriL —528
YstriL * Vh20 Ystrop

invrvh20es := RF i, h20e * 20 tonf=81.43 tonf
oprvh20es := RFqph20e + 20 tonf=105.56 tonf

INVpearpierext := 72in (invrvhl93es , invrv3s2es , invrvébates , invrv3ases , invrv4ases , invrv5ases , invrvh20es)

OPERgpearpierext = min (oprvhl93es , oprv3s2es , oprvé6ates , oprv3ases , oprv4ases , oprv5ases , oprvh20es)

INVyhearpierext = 66.75 tonf OPERghcarpierext = 86.53 tonf
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Strength | shear Load Ratings-
Interior Girder - stiffened section at

piers:

RF invhiozi =

RF

vinv3s2i

RF

RF

RF

vinvéasi ‘=

RF

RF invh20i =

vinv6ati ‘=

vinv3asi *=

vinv5asi *=

Csv ~ Vstride * Vdcint — Vstridw * deint

=17

YstriL. * Vhio3

invrvhl93is := RF j, hi03i * 36 tonf=61.33 tonf
oprvhl93is:= RF,;,pj3i+ 36 tonf=79.5 tonf

Csv ~ Vstride * Vdcint ~ Vstridw *

I deint —257

YstriL ® V352

invrv3s2is := RF,,342i * 36 tonf=92.62 tonf
oprv3s2is := RFq 36+ 36 tonf=120.06 tonf

Csv — Vstrldc * Vdcint — Vstrldw * deint

YstriL ® V6at

=1.56

invrveatis := RF ;,y6ai * 66 tonf=102.78 tonf
oprvéatis := RF, 6, - 66 tonf=133.24 tonf

Csv — Vstride ® Vdcint ~ Vstridw * \Y

dwint —2.44

YstriL ® V3as

invrv3asis := RF ;3. * 30 tonf=73.19 tonf
oprv3asis := RF, 3,5+ 30 tonf=94.88 tonf

Csv — Vstride ® Vdcint ~ Vstridw * deint

=2.23
YstriL * Vas

invrv4asis := RF ;44 * 34.5 tonf=76.96 tonf

oprv4asis := RF ;4,5 + 34.5 tonf=99.76 tonf

Csv — Vstride ® Vdcint — Vstridw * deint

=23

YstriL ® VSas

invrv5asis := RF ;5. * 38 tonf=87.56 tonf
oprv5asis := RF, 5, + 38 tonf=113.51 tonf

Csv — Vstridc * Vdcin'c I

Ystriv * Vi2o

invrvh20is := RF;,p20i * 20 tonf=74.82 tonf
oprvh20is := RFqph20; * 20 tonf=96.99 tonf

Ystridw * deint —3.74

RFvophl931 :=RFinvhio3i *

RF =RF

vop3521 vinv3s2i *

RF :=RF

vop6ati

RF =RF

vop3asi *

RF :=RF

vop4asi

RF =RF

vop5asi *

RFvophZOi = RF invn20i *

INVghearpierint 3= /0101 (invrvhl93is, invrv3s2is, invrv6atis , invrv3asis , invrv4asis , invrv5asis , invrvh20is)

OPERgpearpierint := min (oprvhl93is , oprv3s2is , oprveéatis , oprv3asis , oprvé4asis , oprv5asis , oprvh20is)

Isthearpierint =61.33 tonf
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OPERshearpierint =79.5 tonf

vinvéati *

vinv3asi *

vinv4asi *

vinv5asi *

YstriL =221
YStrop
YstriL =334
Ystrop
YstriL =2.02
Ystrop
YstriL =3.16
Ystrop
YstriL —=2.89
Ystrop
YstriL =299
Ystrop
YstriL —485
YStrop
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Strength | Live Load Maximum
Shear at Unstiffened sections:

0.64 KIf

Vuy93:=8, * ((100% +1IM) « max (Viysns20 s Vusnmer) + T HIF

Vigg =28, (100% +IM) V3., = 68.19 kip
Vigy =28, (100% 4 IM) « V6.0 = 114.89 kip
Vug,g:=2+g,+(100%+IM) + V3., = 78.53 kip
Vigagi=2+8,+ (100% 4 IM) « V, oy, = 84.71 kip
Vig, =248, (100% 4 IM) « Vs, = 79.61 kip
Vo0 =2+ gy (100% + IM) « V1100 = 50.84 kip

Wstl + Wextdeck + WaltSWGl + Wextrail

Vlgeext = T «Vys123=56.76 kip
Vilgyert = % « V<123 =3.06 kip

Vg i= Wit + Wintdeck 1‘ ‘lii;ltSWint + Wintrail Vo 1y =55.37 kip
VUguint ==W «V,e123=22.08 kip

Page 62 of 64
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Strength | shear Load Ratings-
Exterior Girder - unstiffened sections:

RFvinvh]93ue . Cuv ~ Ystridc ® Vudcext ~ Ystridw * Vudwext —-1.92
YstriL * VUpio3
invrvhl93eu :=RF,;, hi93ue * 36 tonf=69.04 tonf
oprvhl93eu :=RF,, 193y * 36 tonf=89.5 tonf
Rvav3szue — Cuv ~ Vstridc * Vudcext ~ Ystridw * Vudwext —303
YstriL * VUzsz
invrv3s2eu:=RF ;i y3520e * 36 tonf=109.13 tonf
oprv3s2eu:=RF 35+ 36 tonf=141.46 tonf
RFvinvﬁatue — Cuv ~ Ystridc * Vudcext ~ Ystridw * Vudwext -18
Ystri * VUeat
invrvéateu := RF ;,,6atue * 66 tonf=118.75 tonf
oprvéateu := RF, ¢, » 66 tonf=153.93 tonf
Rvav3asue — Cuv ~ Ystridc ® Vudcext ~ Ystridw * Vudwext —263
YstriL * VU3as
invrv3aseu := RF ,3a5ue * 30 tonf=78.96 tonf
oprv3aseu:=RF, 3,4, + 30 tonf=102.36 tonf
Rvav4asue — Cuv ~ Ystridc ® Vudcext ~ Ystridw * Vudwext —244
YstriL * VUaas
invrv4aseu := RF ;,4asue * 34.5 tonf=284.18 tonf
oprv4aseu := RF, 4,4, 34.5 tonf=109.13 tonf
Rvavsasue — Cuv ~ Ystridc ® Vudcext ~ Ystridw * Vudwext —26
YstriL * VUsas
invrv5aseu := RF ,505ue * 38 tonf=98.67 tonf
oprvbaseu := RF, 5,4, + 38 tonf=127.9 tonf
RFVithzoue — Cuv ~ Ystridc ® Vudcext ~ Ystridw * Vudwext —407

YstriL, * Vlnzo

invrvh20eu := RF i yh20ue * 20 tonf=81.32 tonf
oprvh20eu:=RF , 204e * 20 tonf=105.42 tonf

INV ghearunstext = 69-04 tonf

Page 63 of 64

o

C,:=V,, =437.28 kip

YstriL
RFvophl93ue = RFvinvhl%ue * =2.49
Ystrop
YstriL
RFV0p352ue = Rl:‘vinv352ue = =3.93
Ystrop
YstriL
RFV0p6atue :=RFyinveatue * =2.33
Ystrop
YstriL
RFvopBasue = RFinv3asue * =3.41
Ystrop
YstriL
RFvop4asue i= RFvinv4asue t =3.16
Ystrop
YstriL
RFvopSasue = RFinvsasue * =3.37
Ystrop
YstriL
RFvophZOue = RFyinvh20ue * =5.27
Ystrop

OPERgcarunstext := min (oprvhl93eu , oprv3s2eu, oprvéateu , oprv3aseu , oprv4aseu, oprv5saseu , oprvh20eu)

OPER hearunstext = 89.5 tonf

INV g earunstexe := 40 (invrvhl93eu, invrv3s2eu, invrv6ateu , invrv3aseu , invrv4aseu , invrv5aseu , invrvh20eu)
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Strength | shear Load Ratings-
Interior Girder - unstiffened
sections:
RFVith193uj . Cuv — Vstride * Vudcint — Vstridw * Vudwint —1.78
Ystri, * VUnio3
invrvhl93iu := RF; hi030i * 36 tonf=63.93 tonf
oprvhl93iu:=RF,, 193, + 36 tonf=82.87 tonf
Rvav3SZUi — Cuv — Vstride * Vudcint — Vstridw * Vudwint —281
YstriL ® Vu352
invrv3s2iu:=RF ;3520 ¢ 36 tonf=101.05 tonf
oprv3s2iu:=RF 305+ 36 tonf=130.99 tonf
Rvavﬁatui — Cuv — Vstridc ® Vudcint — Vstridw * Vudwin'c —167
YstriL ® Vu6at
invrveéatiu := RF ,,,atu; « 66 tonf=109.95 tonf
oprvéatiu := RF,, 6, » 66 tonf=142.53 tonf
Rvav3aSUi — Cuv — Vstride * Vudcint — Vstridw * Vudwint —244
YstriL ® Vu3as
invrv3asiu := RF j;y3asui * 30 tonf=73.12 tonf
oprv3asiu :=RF, 3,4, + 30 tonf=94.78 tonf
Rvav4aSUi — Cuv — Vstride * Vudcint — Vstridw * Vudwint —2726
YstriL ® Vu4as
invrv4asiu := RF i, 4asui * 34.5 tonf=77.95 tonf
oprv4asiu :=RF, 4,6, * 34.5 tonf=101.05 tonf
RvavsaSUi — Cuv ~ Vstride * Vudcint — Vstridw * Vudwint —24
YstriL ® VuSas
invrv5asiu := RF j,y5asui * 38 tonf=91.36 tonf
oprv5asiu :=RF, 5, + 38 tonf=118.43 tonf
RFVithzoui — Cuv — Vstrldc ® Vud(:int — Vstridw * Vudwint —3.77
Ystrit * VUn2o

invrvh20iu := RF i, h20ui * 20 tonf=75.3 tonf
oprvh20iu:=RF ;204 * 20 tonf=97.61 tonf

(207! 73? 200? FAX (2071“/3? 200

==

YstriL
RF oph193ui = RFyinvhiosui * =23
Ystrop
YstriL
RFvopBSZui = RFiny3s20i * =3.64
Ystrop
YstriL
RFvop6atui = RFvinv6atui * =2.16
Ystrop
YstriL
RFvop3:asui :=RFyinv3asui* =3.16
Ystrop
YstriL
RFV0p435ui = RFvinv4zisui * =2.93
Ystrop
YstriL
RFvopSasui :=RFyipysasui* =3.12
Ystrop
YstriL
RF, oph20ui = REyinvhzoui * =4.88
Ystrop

INV g earunstine := 222111 (invrvhl93iu , invrv3s2iu , invrvéatiu , invrv3asiu , invrv4asiu , invrv5asiu , invrvh20iu)

OPERgearunstine := 211 (oprvhl93iu , oprv3s2iu, oprvéatiu , oprv3asiu , oprv4asiu , oprv5asiu , oprvh20iu)

INVpearunstine = 63.93 tonf

OPERgpearunstint =
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82.87 tonf
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