SO No.: 115231 VDDT

Subject: VDOT BRIDGE RATING
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Overview: This Mathcad worksheet is intended to analyze gusset plates using Load
Factor Design. Gusset plates are analyzed for shear and axial force effects by the
conventional "Method-of-Section" procedures. It should be noted that this Mathcad
worksheet only investigates three common sections of interest, two vertical and one
horizontal section. Additional sections should be investigated at joints that have a break
in the alignment of the chord and/or unusual joint configurations. Member connections
are analyzed for bolt/rivet capacity, block shear capacity and Whitmore section stresses.

The calculations assume each truss member is connected to each gusset plate if more
than one gusset plate is entered (N). The bottom chord is assumed continuous (either
spliced or non-jointed) across the panel point. The calculations do not check the base
material capacity of the truss members.

Disclaimer: This worksheet and sample calculations outline an acceptable method for
analyzing the capacity of existing truss gusset plates. There may be other acceptable
procedures for this analysis. While this Mathcad sheet has been checked, it should be
used by an engineer familiar with truss and gusset plate analysis. Sound engineering
judgement is required to apply this method to individual situations and to bridges that
may vary from this example.

Revisions: The February 2009 Baker Revision included the following additional
calculations and modifications to the MathCAD file provided by VDOT:

- Added Exterior/End Fastener Capacity

- Added Truss Member base material check

- Modified the file such that Tension and Compression checks are completed for each
member

- Added Rating Factor Summaries for each member

- Added Controlling Member Designation in the Rating Summary

- Added input for Member Force Reduction due to Chord Splice Plates

- Added controlling failure check (Block Shear vs. Net Section Fracture)
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SO No.: 115231
Subject: VDOT BRIDGE RATING
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

EXAMPLE:
kip := 1000 Ibf Ton := 2000. Ibf
Span := 75-ft HS := 36-Ton  Input the tonnage for the vehicle,
ex.(HS 20 Truck = 36 ton)
Enter 0 if live loads already include impact. Otherwise Enter 1 MI:=1
50
Impact Factor IM = | ———— 8 |-MI IM = 0.25 (ALFD 3.8.2.1)

Span-l + 125
ft

\ 52-0

NVAVA\VAVAVZ

RRIGHT TRUSS

(4.23 Lanes)

RLEFT TRUSS

(2.77 Lanes)

Figure-1 (For reference only)

Distribution Factor for the truss where the Gusset Plate is located: DF := 1.06

Multiple Presence Factor m:= 1.0 (ALFD 3.12.1)
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Subject: VDOT BRIDGE RATING s DGT
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09
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SO No.: 115231 ‘\VDDT

Subject: VDOT BRIDGE RATING cH ettt
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09
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SO No.: 115231

Subject: VDOT BRIDGE RATING

\vbOT

BRIDGE NO. 01005 -1SPAN TRUSS

GUSSET PLATE LOAD RATING (LED) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Member Loads: Sign convention: (+) Compression, (-) Tension

Chord splices (when applicable): To determine the forces transferred to the gusset plate(s) from members 4 and
5, reduce the total chord force by the capacity of the splice plates. For example, if the capacity of the splice
plates is 43% of the total chord force, then 57% of the total chord force is carried by the gusset plate.

Member (1) Member (2) Member (3) Member (4) Member (5)
Dead Loads: Plp| := —51.28-Kip P2y := 3.37-kip  P3p = -2.66-kip P4p| := —83.17-Kip PS5 := —124.63-kif
Live Loads: P1 | = -59.71-kip P2| | :=10.84-kip P3| | :=-18.9-kip P4 | = -69.49-kip P5 | := -97.37-kip
Chord Splice Percentage of Force carried by S B B
Data: the Gusset Plate: ~ F4= 0% GP5:=0-%
Percentage of Force transfered BP4 == 0-% BPg := 0-%
by the Fasteners:
Member Mgy = i~in My = g-in Myg = i~in Mg = g-in Mg = g-in
Thickness: 16 8 16 8 8

Note: The input format for live load forces are intended to be for a single truck or lane without impact. If live
load forces already include distribution factors, set DF and m in previous page to 1. Live loads should not
correspond to a specific live load case (i.e., maximum values for each member should be entered).

Vertical and Diagonal Member Components:

Xq = -15:ft Y1 :=10.5-ft

Xy = 0-ft Y, = 10.5-ft

X3 = 15-ft Y3 :=10.5-ft

Gusset Plate Properties:

Number of gusset plates: N:=2

Depth of gusset plate: g4 = 2.161-ft
Depth of the chord member: Cdepth = 6.0-in

Unsupported length for Section A-A,
B-B & C-C (Distance between bolts as
shown in Figure 2):

Effective length factor:

Corrosion of Gusset along the
section (Average thickness):

CAA = 0.0-in

01005_Gusset_L2_LFD_final 040609.xmcd

k=12 (ALFD 10.54.12)

’( 2 2)
_ 2 2
_ 2 2
. . 1.
Thickness of gusset plate: gt = —-in
2
Width of gusset plate: Oy == 3.391.-ft
Width of vertical member: Wyertical = 6-25-in
JulAA = 13.125-in guigg = 16.5-in duice = 17.375-in
Cgg = 0.0:in Ccc = 0.0:in
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SO No.: 115231 VDDT

Subject: VDOT BRIDGE RATING cHare
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Fastener details: Corrosion in the bolts should be accounted in the diameter of the bolt
. . . ™, 2 .2
Diameter of fasteners: dp = 0.75:in Apolt = Zd’b Apolt = 0.442-in

Alternate diameter of fasteners - 01 A T2 A _ 0.in?
if more than one diameter is used: bpg = 0-in bolt2 -~ Z¢b2 bolt2 = U-IN

In calculating the effective gross section yeild resistance, if the area of the net section is

less than 85% of the gross area, gross area is reduced by that % difference. &= 005
Member (1) Member (2) Member (3) Member (4) Member (5)

Area of fasteners: Ay := Aply Af2 = Apolt Ar3=Apolt A4 = Anolt Afs = Apolt

Member connection details:

Fastener shear:

Number of fasteners: Nfl = 12 Nf2 =10 Nf3 =5 Nf4 =5 Nf5 =4

Number of end _ _ _ _ _

fasteners : Nendf1 = 2 Nendfp = 2 Nengf3 = 1 Nendfs = 2 Nendfs = 2

Number of shear Nshear1 = 1 Nshear2 := 1 Nshear3 := 1 Nshears = 2 Nshears = 2

planes per fastener:

Bearing of fasteners:

Avg. clear distance Lo = 1.701-in Lo = 2.235-in Legi= 1.688-in Leg = 3.828-in Leg = 3.828-in
between holes
(spa. - (¢, + 1/16"):

Avg. end distance
from holes to edge
of plate

(Edge Distance - 1/2(¢,, + 1/16"):

Leep = 0.906:in  Lggp = 1.094-in  Lgggi= 0.906-n Lggy:= 0.969-in  Ligs:= 1.219:in

Avg. end distance

from holes to edge Leem1 = 0.906-in Logmo == 1.094:in  Lopz:= 0.906-in Logmy = 0.969-in Logms = 1.219-in
of truss member

(Edge Distance - 1/2(¢,, + 1/16"):

Block Shear:

Length in tension, Lt: L1 == 5.54-in Lio := 4.0:in Li3:= 0.0:in Lig == 3.19:in Lig = 3.19:in

(Gusset Plate)

Length in tension, Ltm: Limg = 2.960-in  Lypp:=2572:in  Lypug:= 1.563-in Ly, = 3.19:in Lims = 3.19:in
(Truss Member)
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SO No.: 115231 VDDT

Subject: VDOT BRIDGE RATING cHare
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Block Shear (continued):

glllér:;i;_m holes NholesT1 = 2 NholesT2 = 2 NholesT3 = 1 NholesT4 = 1 NholesTs = 1

Length in shear, Lvl: L, := 13.875:in Lq5:= 13.6875-in Lq3:= 11.3125-irL,14 := 19.9375:in L5 := 11.125in
(Gusset Plate)

Length in shear, Lvm1: Lyma1 = 13.875-in Ly, py10 := 13.6875-iIL\, 13 == 11.3125 Ly;ypy14 = 19.9375-iL,py15 := 11.125-in
(Truss Member)

Number of holes Nholesv11 = 6 Nholesv12 = © Nholesv13 =5  Nholesvi4 = 3 Nholesv15 = 2
along Lv1:

Length in shear, Lv2: Lyo1 = 13.875-in Lyoo = 13.6875-in Lyo3 = 0.0-in

Length in shear, Lvm2: L, 5q == 13.875:in Ly 00 := 18.6875:ilL\,03 == 0:in Lyp04 = 0-in Lymz2s = 0-in

Number of holes Nholesv21 = 6 Nholesv22 = Nholesv23 = 0 Nholesv24 = 0 Nholesv2s = 0
along Lv2:

Gross Section Yielding:

Whitmore section

length: Lyys1 = 20.0625-in Lyyep = 18.0625:in Lyyeq = 1156251 Lyygq = 13.90-in  Lyyeq:= 11.35-in

Unbraced length: Lypt = 18.75:in Lpp == 9.0625:in L p3:= 9.9375:in L p4 := 0-in Lyps = 0-in

Member Fractrure:

2 2 2 2 2
Anety = 617" Apgrpi= 6.93:in°  Agigi= 3.01n° Ay i= 9.84in° A g i= 9.84in

net
Average thickness of corrosion (inches) to the gusset plate at the bolt locations in each member.

Cq = 0.0-in Cy = 0.0-in Cq:= 0.0-in Cy = 0.0-in Cg := 0.0-in

Average thickness of corrosion (inches) to the truss member at the bolt locations in each member.

Cpnp = 0.0:in Cpnz = 0.0:in Cmai= 00in  Cpgi= 0.071:in  Cpg:= 0.07L-in
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SO No.: 115231
Subject: VDOT BRIDGE RATING N{E}D_T
BRIDGE NO. 01005 -1SPAN TRUSS

GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

ALLOWABLE STRESSES:

Truss Member Properties:

Fy-Member:  Fy; := 30000-psi Fyp = 30000-psi Fyps = 30000-psi Fypg = 30000-psi Fypps := 30000-psi

Fu-Member:  F ;= 60000-psi Fyyp = 60000-psi Fm3:= 60000-psi Fmg:= 60000-psi Fyyps:= 60000-psi

Gusset Plate Properties:

Fy := 30000-psi For members with unknown properties, see Table 6.6.2.1-2 in AASHTO Manual for
Condition Evaluation of Bridges.
Fy := 60000psi Specified minimum tensile strength of the connected material

Following are the four levels of rating in LFD method. Dead load and live load factors vary for these ratings:

Dead Load Factors Live Load Factors

Case

1 -Inventory o= Fy DL1 =13 LL1 =217

2 _Ope rating 0, = Fy DL2 =13 LL2 =13
In Axial Tension: fron = Fy

F
In Shear: fy = y
1.35\/3

Modulus of elasticity: Eg := 29000000-psi
Design Strength of Fasteners: TDesign = 18000- psi Shown for Power Driven Rivets ASTM A502,

Shear - Grade 2, (ALFD Table 10.56A)
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SO No.: 115231
Subject: VDOT BRIDGE RATING W_QQT
BRIDGE NO. 01005 -1SPAN TRUSS

GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Connection Analysis:

FORCE CONVENTION: TENSION (-)
COMPRESSION ().

M1t = "MEMBER IS IN TENSION, TENSION CHECK IS REQUIRED"

Analysis of Gusset Plate @ Diagonal (Member 1): (TENSION CHECK)

Figure-3

Fastener Capacity: (Tension or Compression)

Shear in fasteners:

_ 2
Shear Area:  Agpear = Ngp-Apglt Ashear = 5-3In

Shear Capacity: Cshear = crDesign"A‘shear'N'Nshearl Cshear = 191-kip
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SO No.: 115231 VDDT

Subject: VDOT BRIDGE RATING cHare
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Bearing of fasteners (INTERIOR) (ALFD 10.56.1.3): j=1.2
R := min[0.9-Ley- (¢ = Cq)-Fu. L80p(0t = C1)Ful  4r = 405.kip (ALFD 10-166b)
Fastener Capacity: Cpearing = (Nfl - Nendfl)'d’R Chearing = 405-kip

Bearing of fasteners (END) (AASHTO 10.56.1.3):
$Reng = Min0.9-Leeq-(9¢ — Cq)-Fuy. 1.8:dp(r — C1)Fy| $Reng = 24.46-kip  (ALFD 10-166b)

Fastener Capacity: Cendbearing = Nengf1 ¢Rengd Cendbearing = 49-kip

Bearing of fasteners - Controlling  Ccqpirq)ing = min[cshearﬂz'(cbearing + Cendbearing)]

_ CcontroIIing = 190.85-kip
Ratings (Tons)
O'gccontrolling - DI-"|P1DL| 1
R = ) -HS
Fastenerlj LLj'|P1LL| REastenert = 1| 22.0| -Ton
36.8
Rating Factors
. B O-gccontrolling - DLj'|P1DL| 1
Fastenerlj ' |_|_J_. |P1LL| RFFastenert =| 1| 0.6
1.0

Block Shear Capacity:

1 1. 1 1.
Ashear = |:[Lv11 - (NholesV11 - E)'(d’b + E"”ﬂ + [Lv21 - (Nholesv21 - Ej'(‘bb + E'm)ﬂ'[(gt - Cl)'N]

.2

Agpear = 18.13-in
. 1 2
ATension = | Lt1 ~ (NholesTl - 1)' dp + g " '[(gt - Cl)'N] ATension = 467-In

Block Shear Capacity:

C:= |0.85058-Fy [ (Ly11 + Ly1)-(9t = C1)-N] + Fu-Atension] If (ATension) = 058-Aghear C = 677-kip
0.85:0.58-F(y Agpear + Fy [ Lt1-(9¢ = C1)-NJ] otherwise
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SO No.: 115231
Subject: VDOT BRIDGE RATING

BRIDGE NO. 01005 -1SPAN TRUSS

GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Ratings (Tons)

\vbOT

0.9C - DLj-|P1DL| 1
RTen.bIocklj = if| Pyp > 0,"NA", TR (HS) RTenblocklt =| 1 | 113.9] "Ton
) 2| 190.1
Rating Factors
0.9C - DL.-|P 1
RF = if| Pyy; > 0,"NA" i [Piod| RF -
Ten.blocklj : iDL ~ %> ’ LL"|P1LL| Ten.blockl = 1| 3.2
) 2| 5.3
Tension Capacity of the Gusset plate (Whitmore Section):
) 1.
Ag = m'”['—wsl'(gt - Cl)’['-wsl - (NholesTl)'(‘bb + g"”ﬂ'(gt - Cl) + B'D—wsl'(gt - Cl)ﬂ
A = 10.03in?
_ PiDL _
Stress due to Dead Load: opL = opL = —2556-psi
N-Ag
. _ PiiL _
Stress due to Live Load: oL = oL = —3943-psi
N-Ag
Ratings (Tons)
Rysialdingt. == if| P1p; > 0,"NA" "y - DLj.|GDL| -(HS) !
Yieldingl, pL == TE Ryieldingl =[ 1| 99.6| -Ton
166.3
Rating Factors
RFvialding1. = if| P1p; > 0,"NA" "y DLj.|GDL|
Yleldlnglj iDL~ ™ ’ LLJ.- |GLL| . ) 1
Yieldingl — 2.8
4.6

01005_Gusset_L2_LFD_final 040609.xmcd
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SO No.: 115231
Subject: VDOT BRIDGE RATING
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

\vDOT

e ——

D
M1 = "MEMBER IS IN TENSION, COMPRESSION CHECK IS NOT REQUIRED"

Analysis of Gusset Plate @ Diagonal (Member 1): (COMPRESSION CHECK)

Note: See Tension Check for Fastener Capacity

Compression Capacity of the Gusset plate (Whitmore Section):

p
Stress due to Dead Load: opL = 1DL opL = —2556-psi
N-Lys1(9¢ — C1)
. PiLL
Stress due to Live Load: OLL: oL = —3943-psi

- N-Lys1-(9¢ — C1)

Allowable compressive stresses (ALFD 10.54.1.1): FHWA Guidelines calculate the unbraced length as
the average of three distances. Using the unbraced length along the line of action, as done here, should

provide conservative ratings.

L= Lyp1 k=120 r=0.14-in
k-L
Ce = ce = 138.1 —— = 1143
kL)
r Y1 kL
Fa 4= 0.85Fy- 1-——] if — <¢,
4-(m) E r T
S Fa 4 = 16768-ps
2
(m) Eg .
0.85- otherwise
kL)’
r
Ratings (Tons)
R if| P 0,"NA" O5Faa - Oty ool (HS) R
; = <0, , . A
Buckllnglj 1DL LLJ.- |GLL| Bucklingl
Rating Factors
RF if| P 0,"NA" %FaLa - Dy |on] RF
; = <0, , g =
Buckllnglj 1DL LLJ.- |GLL| Bucklingl

01005_Gusset_L2_LFD_final 040609.xmcd
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SO No.: 115231 VDDT

Subject: VDOT BRIDGE RATING cHare
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

M1yt = "MEMBER IS IN TENSION, TENSION CHECK IS REQUIRED"

Analysis of Diagonal Truss Member (Member 1):

Fastener Capacity:

Note: Shear in Fasteners is the same as in the Gusset Plate (See Gusset Plate Calcs)

Bearing of fasteners (INTERIOR) (ALFD 10.56.1.3): j=1.2
SRmember = Min 0.9-Leq-(Mig ~ Cna)-Fuma» 18- dp(Meg = Cma)-Fuma] (ALFD 10-166b)
R memper = 25-31-kip

Fastener Capacity: _
Cmbearing = (Nfl - Nendfl)'d’Rmember Crbearing = 293-kip

Bearing of fasteners (END) (ALFD 10.56.1.3):
Rmemberend = mi”[o'g'l-ceml'(mtl ~ Cm1) Fum:18:dp (Mg - le)'Fumﬂ (ALFD 10-166b)

Rmemberend = 15-29-kip

Fastener Capacity:

Cmendbearing = Nendf1 ®Rmemberend Cmendbearing = 31-kip
Fasteners - Controlling Cmcontrolling = min[cshearﬂz'(cmbearing + Cmendbearing)]
Cmcontrolling = 190-85-kip
Ratings (Tons)
R 0'9Cm<:ontrolling - DLj' |P1DL| 1
mFastenerlj ' I‘Lj' |P1LL| RmFastenert =| 1 | 22.0| -Ton
36.8
Rating Factors
O'gcmcontrolling - DI-"|p1DL| 1
RF = ] RE B
mFastenerl. -~ mFastenerl = | 1 0.6
] LL: [Py o | 20
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SO No.: 115231 VDDT

Subject: VDOT BRIDGE RATING cHare
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Block Shear Capacity:

1 1. 1 1.
AmShear = H:Lvmll - (NholesV11 - Ej(d’b + g"”ﬂ + [Lvm21 - (Nholesv21 - E)(‘bb + g"njﬂ'[(mtl - le)'N]

.2
Amshear = 11:33-in
' 1. .2
AmTension = | Ltm1 — (NholesTl - 1)' dp + g " '[(mtl - le)'N] AmTension = 1-3In

Block Shear Capacity:

CBlockShear = 0'85[0'58'Fym1'[(|-vm11 + I-vm21)'(mtl - le)'N] + Fuml'AmTension] if (AmTension) 2 0.58-Amshea
0.850.58-Fm1-Amshear + Fym1 | Ltm1' (M1 = Cma) N]| otherwise

CBlockShear = 382-kip

Crracture = Fum1 Anet1 Crracture = 370.2-Kip
Cpn = min(Cpjockshear- CFracture) ~ Cm = 3702-kip

Ratings (Tons)

_ o 08Cy - DLJ.-|P1D|_| 1
RmTen.bIocklj = if| Pyp > 0,"NA", TN ‘(HS)|  RmTenblocklt =[ 1| 55.9] "Ton
ik 2| 933
Rating Factors
09Cy, - DL, |P1pL| 1
RFmTen.blockl, = If| P1pL > 0,"NA", LL.1p RFmTenblockl =[ 1| 1.6
] i [P »
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SO No.: 115231
Subject: VDOT BRIDGE RATING N{E}D_T
BRIDGE NO. 01005 -1SPAN TRUSS

GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

PopL = 3.37kip Py = 14.36-kip

M2+ = "MEMBER IS IN COMPRESSION, TENSION CHECK IS NOT REQUIRED"

Analysis of Gusset Plate @ Vertical (Member 2): (TENSION CHECK)

Fastener Capacity:

Shear in fasteners:

Shear Area:  Agpear = Nip-Apglt Ashear = 4.42:n°

Shear Capacity: Cshear = crDesign"A‘shear'N'Nshearz Cshear = 159-kip
Bearing of fasteners (INTERIOR) (ALFD 10.56.1.3): j=1.2

R = minf0.9-Leo (gt — Cp)-Fuy, 18:dp (3¢ — C2)-Fy] ®R = 40.5-kip (ALFD 10-166b)
Fastener Capacity: Cpearing = (Nfz - Nendfz)'d’R Chearing = 324-kip

Bearing of fasteners (END) (ALFD 10.56.1.3):
ORgng = MIN[0.9-Lego- (9 — Co)-Fuy, 18-0y:(9¢ — Cp)-Fy]  ORepg = 20.54-kip  (ALFD 10-166b)

Fastener Capacity: Cendbearing = Nendf2 ®Rend Cendbearing = 59-kip

Bearing of fasteners - Controlling  Ccgpirq)jing = min[cshearﬂz'(cbearing + Cendbearing)]

Ccontrolling = 199:04-kip
Ratings (Tons)
O'gccontrolling - DLj'|P2DL| 1
RFasteneij = LL.-|P | ‘HS REastener2 =| 1 | 160.3| "TOn
et 267.5
Rating Factors
O'gccontrolling - DI-"|P2DL| 1
RF = ! RF -
Fastener2. = LL.-lp Fastener2 = | 1 4.5
] j | 2L|_| =2
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SO No.: 115231
Subject: VDOT BRIDGE RATING
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Block Shear Capacity:

\vbOT

e ——

1 1. 1 1.
Ashear = |:[Lv12 - (NholesV12 - E)'(d’b + E"”ﬂ + [LVZZ - (NholesVZZ - Ej'(‘bb + E'm)ﬂ'[(gt - CZ)'N]

2
Agpeqr = 19.5-in

1. .
ATension = [Ltz - (Nholest - 1)'(‘% + g"”ﬂ{(gt - Cz)-N] Atension = 3-13-in

Block Shear Capacity:

2

C:= 0'85[0'58'Fy'[(|-v12 + Lv22)'(9t - CZ)'N] + I:U"A‘Tension] if (ATension) 2 0.58-Agpear

0.85:0.58-F(y Agpear + Fy [ Lto(9¢ = C)'NJ] otherwise

Ratings (Tons)

0.9C - DLj-|P2DL| 1
RTen.block2, = If| Papp > 0,"NA", LL.1p (HS) RTen.block2 = "NA"
J i | 2LL| NA"
Rating Factors
0.9C - DLj-|P2DL| 1
RFTen.block2; = If| PapL > 0."NA", LL.1p RFTen.block2 = "NA"
J i | 2LL| NA"

Tension Capacity of the Gusset plate (Whitmore Section):

A= i Ly (8.~ Co)| L ~ (Mhotesrol (9 + 31 o1~ €2) + 8 Lusa (o1~ o]

.2
Ag =9.03:in
Stress due to Dead Load: ony = "Dl opy = 187-psi
DL- N-Ag DL
Stress due to Live Load: oy = PaLL oy | = 795-psi
LL™ NA LL

e

01005_Gusset_L2_LFD_final 040609.xmcd
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SO No.: 115231

Subject: VDOT BRIDGE RATING

BRIDGE NO. 01005 -1SPAN TRUSS

GUSSET PLATE LOAD RATING (LED) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Ratings (Tons)

0.9Fy - DL;- |lopL|

RYieIdinng = if| Pop > 0,"NA",
Rating Factors

RFYieIdinng = if| Pop > 0,"NA",

01005_Gusset_L2_LFD_final 040609.xmcd

-(HS)

09F — DLy |lopL |

1
Ryielding2 = "NA"
e
1
RFyielding2 = "NA"
T

\vbOT

e ——

-Ton
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SO No.: 115231 VDDT

Subject: VDOT BRIDGE RATING cHare
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

D
M2~ = "MEMBER IS IN COMPRESSION, COMPRESSION CHECK IS REQUIRED"

Analysis of Gusset Plate @ Vertical (Member 2): (COMPRESSION CHECK)

Note: See Tension Check for Fastener Capacity

Compression Capacity of the Gusset plate (Whitmore Section):

PapL
Stress due to Dead Load: opL = opL = 187-psi
N-Lys2(9¢ — Ca)
. PaLL
Stress due to Live Load: oLL: oL = 795-psi

- N-Lyys2(9¢ = Cp)

Allowable compressive stresses (ALFD 10.54.1.1): FHWA Guidelines calculate the unbraced length as
the average of three distances. Using the unbraced length along the line of action, as done here, should
provide conservative ratings.

L= Lypo k=1.20 _
r=0.14-in
k-L
CC = CC =138.1 T =753
kL)
r Y| kL
Faqi= |085Fy |1 - ~—=—— if — <
4-(m)"-E
S Fa q = 21707-ps
(m)*E
0.85- otherwise
kL)’
r
Ratings (Tons)
_ - 0%Fa - DLj~|ch|_| 1
RBucinnng = if| Pop <0,"NA", (Lo {(HS) RBuckling2 =| 1 | 402.5| -Ton
) 2| 671.9
Rating Factors
09Fa 4 - DL;- |lopL | 1
RFBucinnng = if| Pyp <0,"NA", L. |GLL| RFBuckling2=| 1| 11.2
) 2| 187
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SO No.: 115231

Subject: VDOT BRIDGE RATING
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LED) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

M2+ = "MEMBER IS IN COMPRESSION, TENSION CHECK IS NOT REQUIRED"

Analysis of Vertical Truss Member (Member 2):

Fastener Capacity:

Note: Shear in Fasteners is the same as in the Gusset Plate (See Gusset Plate Calcs)

Bearing of fasteners (INTERIOR) (ALFD 10.56.1.3): j=1.2
PRmember = min[O.Q-ch-(th - Cm2)":um2’1'8'¢b'(mt2 - CmZ)'FumZJ

SRmember = 30-37-kip

Fastener Capacity: Cmbearing = (Nf2 - Nendfz)'d’Rmember

Bearing of fasteners (END) (ALFD 10.56.1.3):
PR memberend = mi”[o'g'LcemZ'(th - sz)'FumZ’l'B"bb'(th - CmZ)'Fum2]

Rmemberend = 22-15-kip

Fastener Capacity: Cmendbearing = Nendf2 ®PRmemberend

Bearing of fasteners - Controlling C

Ratings (Tons)

0'9Cm<:ontrolling - DLj' |P2DL|

R =
mFastener2. -

Rating Factors

O'gcmcontrolling - DLj' | F)2DL|

RF =
mFastener2. -

01005_Gusset_L2_LFD_final 040609.xmcd

\vbOT

(ALFDO 10-166b)

Cmbearing

= 243-kip

(ALFD 10-166b)

mcontrolling = min[cshearﬂz'(cmbearing + Cmendbearing)]

Cmendbearing = 44-307-kip
Cmcontrolling = 199.04-kip
1
RmFastener2 = 1 | 160.3| "Ton
2 267.5
1
RFmFastener2 =| 1| 4.5
2| 74
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SO No.: 115231 VDDT

Subject: VDOT BRIDGE RATING cHare
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Block Shear Capacity:

1 1. 1 1.
AmShear = H:Lvmlz - (NholesVIZ - Ej(d’b + g"”ﬂ + [Lvm22 - (NholesVZZ - E)(‘bb + g-mjﬂ-[(mtz - Cm2)'N]

.2
Amshear = 14.62:in
' 1. .2
AmTension = | Ltm2 ~ (NholesTZ - 1)' bp + g " '[(mtz - CmZ)'N] AmTension = 1.27:In

Block Shear Capacity:

CBlockShear = 0'85[0'58'Fym2'[(|-vm12 + I-vm22)'(mt2 - CmZ)'N] + FumZ'AmTension] if (AmTension) 2 0.58-Amshea
0.850.58-Fmo Amshear + Fym2| Lim2 (M2 = Cmp) N]| otherwise

CBlockShear = 482-kip

C =F -A .
Fracture um2'net2 CEracture = 415.8-kip

Cm:= min(CBIockShear’CFracture) Cp = 415.8-kip

Ratings (Tons)

_ o 08Cy - DLJ.-|P2DL| 1
RmTen.bIockZj = if| Pyp > 0,"NA", LL.-|P | -(HS) RmTenblock2 =1 1 | "Na"| -Ton
i 1T2LL > NAY
Rating Factors
09Cy, - DL, |PopL| 1
RFmTen.bIocij = if| Pyp > 0,"NA", L. | P2LL| RFmTenblock2 =| 1 | "NA"
. 2 "NA"
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SO No.: 115231 VDDT

Subject: VDOT BRIDGE RATING cHare
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

P3pL = —2.66-kip Pgy | = ~25.04-kip

M3t = "MEMBER IS IN TENSION, TENSION CHECK 1S REQUIRED"

Analysis of Gusset Plate @ Diagonal (Member 3): (TENSION CHECK)

Fastener Capacity:

Shear in fasteners:

Shear Area:  Agpeqr = Neg-Agq Ashear = 221in°

Shear Capacity: Cshear = crDesign"A‘shear'N'NshearS Cshear = 80-Kip
Bearing of fasteners (INTERIOR) (AASHTO 10.56.1.3): j=1.2

R = minf0.9-Le3 (gt — C3)-Fy, 18:dp (3¢ — C3)-Fy] ®R = 40.5-kip (ALFD 10-166b)
Fastener Capacity: Cpearing = (NfS - Nendfs)'d’R Chearing = 162-kip

Bearing of fasteners (END) (ALFD 10.56.1.3):
$Reng = Minf0.9-Leeg (9 — C3)-Fuy. 1.8:dp:(g — C3)-Fy| dReng = 24.46-kip  (ALFD 10-166b)

Fastener Capacity: Cendbearing = Nengf3 PRend Cendbearing = 24.462-kip

Bearing of fasteners - Controlling  Ccgpirq)jing = min[cshearﬂz'(cbearing + Cendbearing)]

Ceontrolling = 79-52-Kip
Ratings (Tons)
R O'gccontrolling - DLj'|P3DL| HS :
FaStenersj | LLJ"|P3|—|—| REasteners3 =| 1 | 45.1| "Ton
75.3
Rating Factors
O'QC(:ontroIIing - DL"|P3DL| -
RFEasteners. = J - ]
| LLj. |P3LL| Fastener3 = | 1 1.3
2.1
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SO No.: 115231
Subject: VDOT BRIDGE RATING

BRIDGE NO. 01005 -1SPAN TRUSS

GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Block Shear Capacity:

1 1. 1 1.
Ashear = |:[Lv13 - (NholesV13 - E)'(d’b + E"”ﬂ + [Lv23 - (NholesVZS - Ej'(‘bb + E'm)ﬂ'[(gt - CS)'N]
.2
Aghear = 7-81-in

1. .
ATension = [LtS = (NholesTs - 1)'(‘% + g"”ﬂ'[(gt - C3)N] ATension = 0in”

Block Shear Capacity:

C:= |0.850.58-Fy[(Ly13 + Ly23)-(9t = C3)N] + Fu-Atension] If (ATension) = 058-Aghear C = 231-kip
0.85:0.58-F(y Agpear + Fy[ Lt3(9¢ — C)'NJ] otherwise
Ratings (Tons)
0.9C - DLj-|P3DL| 1
RTen.bIock3j = if| P3p > 0,"NA", (L Pt (HS) RTenblock3 =| 1 | 1355 "Ton
] 2| 226.2
Rating Factors
0.9C - DLj-|P3DL| 1
RFTen.blocks; = If| P3pL > 0."NA", LL.1p RFTenblock3 = 1| 3.8
] j'| 3|_|_| N s

Tension Capacity of the Gusset plate (Whitmore Section):

A= i Ly (8.~ Ca)| s ~ (Mhotesta) (9 + 31 o1 C5) + 8 Luss (o~ €3]]

.2
Ag = 5.78-in
P3pL
Stress due to Dead Load: opL = opL = —230-psi
N-Ag
. P3LL
Stress due to Live Load: oL = NA oL = —2166-psi
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SO No.: 115231 VDDT

Subject: VDOT BRIDGE RATING cHare
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Ratings (Tons)

0.9Fy - DL;- |lopL| 1
Ryielding3; == If| PapL > 0. "NA". =~ L] (HS) Ryieldings =| 1 | 204.5| "Ton
Lt 2| 3414
Rating Factors
09F — DLy |lopL | 1
RFyielding3. = if| P3pL > 0,"NA", ™ RFyielding3=| 1| 5.7
J j |GLL| oF
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SO No.: 115231
Subject: VDOT BRIDGE RATING
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

\vbOT

M3 = "MEMBER IS IN TENSION, COMPRESSION CHECK IS NOT REQUIRED"

Analysis of Gusset Plate @ Diagonal (Member 3): (COMPRESSION CHECK)

Note: See Tension Check for Fastener Capacity

Compression Capacity of the Gusset plate (Whitmore Section):

P3DL
Stress due to Dead Load: opL = opL = —230-psi
N-Lysg(9¢ — Cs3)
. PaLL
Stress due to Live Load: oLL: oL = —2166-psi

- N-Lyys3 (9t — Cs3)

Allowable compressive stresses (ALFD 10.54.1.1): FHWA Guidelines calculate the unbraced length as
the average of three distances. Using the unbraced length along the line of action, as done here, should
provide conservative ratings.

L= Lyp3 k=1.20 "
r=0.14-in
k-L
CC = CC =138.1 T =82.6
kL)
r Y| kL
Fa g = [0.85F 1 - ~——| if — <cg
4.(m)" s r Fa, 4 = 20939-
Ld = 2
2
(m) Eg .
0.85- otherwise
kL)’
r
Ratings (Tons)
- o A 0.9Fay 4 - DLj~|ch|_| § - ) 1 .
Buckling3, = if| P3p <0, ; LL"|GLL| {(HS) Buckling3=| 1 | "NA"[ ~'ON
) "NA"
Rating Factors
_ _0%Fa - DLj~|ch|_| 1
RFBucinngSj = if| Pgp <0,"NA", LL"|GLL| RFBuckling3=| 1| "NA"
) "NA"
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SO No.: 115231
Subject: VDOT BRIDGE RATING \{PD,_T
BRIDGE NO. 01005 -1SPAN TRUSS

GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

M3t = "MEMBER IS IN TENSION, TENSION CHECK 1S REQUIRED"

Analysis of Diagonal Truss Member (Member 3):

Fastener Capacity:
Note: Shear in Fasteners is the same as in the Gusset Plate (See Gusset Plate Calcs)

Bearing of fasteners (INTERIOR) (ALFD 10.56.1.3): j=1.2
SRmember = Min 0.9-Leg:(Mig ~ Cna)-Fyma» 1-8:dp(Mig — Cma)-Fums] (ALFD 10-166b)

SRmember = 25:31-kip

Fastener Capacity: Cmbearing = (NfS - Nende)'d’Rmember Cmbearing = 101.25-kip

Bearing of fasteners (END) (ALFD 10.56.1.3):
Rmemberend = mi”[o'g'LcemS'(mtS ~ Cm3) Fum3: 1-8:dp (M3 - Cm3)'Fum3] (ALFD 10-166b)

Rmemberend = 15-29-kip

Fastener Capacity: Cmendbearing = Nengf3' ®Rmemberend Cmendbearing = 15.289-kip

Bearing of fasteners - Controlling Cmcontrolling = min[cshearﬂz'(cmbearing + Cmendbearing)]

Crcontrolling = 79-52-kip
Ratings (Tons)
0'9Cm<:ontrolling - DL |P3DL| 1
R = : R = T
mFastener3; "~ LL"|P3LL| ' mFastener3 =| 1 | 45.1| "'On
} 2| 753
Rating Factors
O'gcmcontrolling - DL"|P3DL| 1
RF = ) RF -
mFastenerSj = LL.. |P | mFastener3 — | 1 1.3
pleLL 2| 21
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SO No.: 115231 VDDT

Subject: VDOT BRIDGE RATING cHare
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Block Shear Capacity:
1 1. 1 1.
Amshear = || Lvm13 ~ | Nholesv13 — 5) dp + Pl Lym23 = | Nnolesv23 ~ 5 ) dp + g " '[(mtS - Cm3)'N]

.2
AmShear = 4.88-in
' 1. .2
AmTension = | Ltm3 ~ (NholesT3 = 1) ®b + g " {(mt3 — Cma)'N] AmTension = 0-98:In

Block Shear Capacity:

CBlockShear = 0'85[0'58'Fym3'[(|-vm13 + Lvm23)'(mt3 - CmS)'N] + FumB'AmTension] if (AmTension) 2 0.58-Amshea
0.850.58-Fm3-Amshear + Fyma| Ltma (Mg = Cma) N]| otherwise

CBlockShear = 169-kip

Crracture = Fum3Anet3 Crracture = 180.6-kip

Cni= min(CBIockShear’CFracture) Cpy = 169.34-kip

Ratings (Tons)

_ o 09Cy - DLJ.-|P3D|_| 1
RmTen.bIock3j = if| P3p > 0,"NA", LL.-|P | ((HS) RmTen.block3 = | 1 9g.7| ‘Ton
st 2| 164.7
Rating Factors
09Cy, - DL, |P3pL| 1
RFmTen.block3, = if| P3pL > 0,"NA", LL.1p RFmTenblock3=[ 1| 2.7
J y[PaLl 2| 46
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SO No.: 115231 \NWwDOT

Subject: VDOT BRIDGE RATING cHare
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

M4+ = "MEMBER IS IN TENSION, TENSION CHECK 1S REQUIRED"

Analysis of Left Chord Truss Member (Member 4):

Block Shear Capacity:

C =F -A .
Fracture um4 net4 CFracture = 590.4-kip

Ratings (Tons)

: [ 0:9Ckracture = DLy [PapL |
RmTen.bIock4j = if| P4pL > 0,"NA" ,min .

LLI|P4LL|
1
RmTen.block4 =| 1 76.3| “Ton
2| 1273

Rating Factors

0-9Ckracture ~ DLj' | P4DL|

RFmTen.bIock4j = if| P4p > 0,"NA" ,min

LLI|P4LL|
1
RFmTen.block4 = | 1 2.1
2 3.5
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SO No.: 115231
Subject: VDOT BRIDGE RATING
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Psp| = —124.63-k Pg) | = —129.02-kip

\vbOT

e ——

M5t = "MEMBER IS IN TENSION, TENSION CHECK 1S REQUIRED"

Analysis of Left Chord Truss Member (Member 5):

Block Shear Capacity:

Crracture = Fums Anets Crracture = 590.4-kip

Ratings (Tons)

0-9Ckracture ~ DLj' | P5DL|

LLI|P5LL|

RmTen.bIockSj = if| Pgp > 0,"NA" ,min

RmTenblocks =| 1 | 47.5| -Ton
79.3

Rating Factors

0-9Ckracture ~ DLj' | P5DL|

RF = if| P > 0,"NA" , min
mTen.block5. 5DL ’ ’

RFmTen.blocks = | 1 1.3
2.2
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SO No.: 115231 KHV DU_T

Subject: VDOT BRIDGE RATING cHare
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Secti on A-A: (Parallel to Chord member): Gusset Plates Subject to Horizontal Shear

Chord —,

gw
Section A-A
Areap p = N-[gw(gt - CAA)] Areap p = 40.69-in’
Unsupported length to thickness ratio:
dulaA
Ratio .= —  Ratio = 26.3
(9t~ Can)
. 11000 . . e
Edge := |"PASS" if ————— > Ratio (AASHTO Guide Specifications
. 1 for Strength Design Section 1.11)
y 1-psi
"FAIL" otherwise [Edge = "PASS" |
Summation of Horizontal Forces:
X1 X2 X3 _
For Dead Load: PHDL = _PlDL L_ + PZDL L_ + P3DL L_ PHDL = —442k|p
P1 P2 P3
. X1 X2 X3 .
For Live Load: PHLL = _PlLL L_ + P2LL L_ + P3LL L_ PHLL = —644k|p
P1 P2 P3
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SO No.: 115231 a1

Subject: VDOT BRIDGE RATING V._E}D,_T
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Gross Section Shear Yeilding Resistance:

Areap a-f,
AAV .
Vrgross = N Vrgross = 261.04-kip
Net Section Shear Fracture Resistance:
Arean o _ _
Vinet= | == = 9¢](Nholesv14 * Nholesv15)(¢p + 0-125in)]|-0.85-0.58-F Vinet = 537.13-kip
Controlling Shear Resistance:
Vyi= min(Vygross: Vinet) V, = 261.04-kip
PH
DL
09V, -DL.-|——
R j (HS) R 106.24 T
VIAA, PH, | VIAA = 177.35
LL.-|——
1 N
PH
DL
09v,-DL.-|——
RF r RF 29
VrAAj = PH| | VIAA ~ 4.93
LL.-|——
1 N
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SO No.: 115231

Subject: VDOT BRIDGE RATING

BRIDGE NO. 01005 -1SPAN TRUSS

GUSSET PLATE LOAD RATING (LED) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

SECTION B-B:

Load rating, along Section B-B

* & & & |'}_E

e o o @ 5 4

- < ]

M\ IR,

Section B-B

Areagp = N-[gd-(gt - CBB)]

Unsupported length to thickness ratio:

JuiBB
Ratio := Ratio = 33
(9t - Cep)
11000

Edge := |"PASS" if ————— > Ratio
e[ L
y 1-psi

"FAIL" otherwise

Summation of Vertical Forces:

For Dead Load:

For Live Load:

01005_Gusset_L2_LFD_final 040609.xmcd

)
Lp3

AreaBB = 25.93-in2

(AASHTO Guide Specifications for
Strength Design Section 1.11)

|Edge = "PASS" |

PVpy = -1.5kip

]
Lp3

PV| | = —10.838-kip

\vDOT

B v mopmn
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SO No.: 115231
Subject: VDOT BRIDGE RATING
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Gross Section Shear Yeilding Resistance:
Areapp-f,
BB 'v
\ =—
gross N

Net Section Shear Fracture Resistance:

Use T = 1 when line through the bolts for Vertical member passes
through the bolts for Chord member, otherwise, use T = 2.

T:=2
Nholes = maX(NhoIesTS’NholesVZZ) if T#1

((NnolesTs *+ Nnolesv22)) otherwise

Areagp )
Vimet:= |~ - 9¢[(Nholes)(¢p + 0-125in)]|-0.85-0.58-Fy

Controlling Shear Resistance:

Vi= min(vrgross’vrnet)

01005_Gusset_L2_LFD_final 040609.xmcd

A

WVDOT

Vrgross = 166.35-kip

Vinet = 318.83-kip

V, = 166.35-kip

R 455.3 T
= -Ton

- 12.65
VIBB ™ {2111

e ——
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SO No.: 115231 KHV DU_T

Subject: VDOT BRIDGE RATING cHare
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

SECTION C-C: Load rating, along Section C-C. Mirror of Section B-B

Section B-B
Areacc = N-[gd-(gt - CCC)] Areacc = 25.93-in’
Unsupported length to thickness ratio:
Yuicc
Ratio := —— Ratio = 34.75
(9t - Cce)
. 11000 . . e
Edge := |"PASS" if ————— > Ratio (AASHTO Guide Specifications for
E. 1 Strength Design Section 1.11)
y 1-psi
“FAIL" otherwise [Edge = "PASS" |
Summation of Vertical Forces:
Y1
For Dead Load: PVpL = Plp| — PVpL = —29.4-kip
Lp1
. Y1
For Live Load: PV =Pl | — PV | = —34.241-kip
Lp1
Gross Section Shear Yeilding Resistance:
Arear - f,
CC'v .
Vrgross = N Vrgross = 166.35-kip
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SO No.: 115231
Subject: VDOT BRIDGE RATING
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Net Section Shear Fracture Resistance:

Use T = 1 when line through the bolts for Vertical member passes
through the bolts for Chord member, otherwise, use T = 2.

T:=2

Nholes = maX(NhoIestl’Nholengz) if T=1
((NholesT4 + NholesVlz)) otherwise

{Areacc

v/ —— ~ 9¢](Nholes) (®p + 0.125in)ﬂ-0.85-0.58-FU

et =
Controlling Shear Resistance:

Vi= min(vrgross’vrnet)

01005_Gusset_L2_LFD_final 040609.xmcd

\vbOT

Vinet = 318.83-kip

V, = 166.35-kip

. 126.55
VICC = 21125

RE 3.52

e ——

Page 34 of 50



SO No.: 115231
Subject: VDOT BRIDGE RATING
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Gusset Plate Rating Summary

Left Diagonal - Member 1 - Rating:

Block Shear Gross Section Yielding
1 1
RTenblockl =| 1 | 113.86| "TON Ryieldingt =[ 1| 99.61| "Ton
190.06 2| 166.27
1 1
RFTenblock1 =| 1| 3.16 RFyieldingt ={ 1 | 2.77
5.28 2| 462
Buckling Fastener Capacity
1 1
RBucklingt =| 2 | "Na"| -Ton REastenert =| 1 | 22.04| "TOn
2 "NA" 2| 36.79
1 1
RFBucklingl =| 1| "NA" RFFastenert = 1| 0.61
2| "NA" 2| 1.02

Vertical - Member 2 - Rating:

Block Shear Gross Section Yielding
1 1
RTenblock2 =| 1 | "Na"| -Ton Ryielding2 = 1 | Na"| -TOn
"NA" 2| "NA"
1 1
RFTenblock2 = 1| "NA" RFyielding2 ={ 2 | "NA"
"NA" 2| "NA"
Buckling Fastener Capacity
1 1
RBuckling2 =| 1 | 402.52| -Ton REastener2 =| 1 | 160.27| -Ton
671.90 2| 267.53
1 1
RFBuckling2=| 1| 11.18 RFFastener2 = 1| 4.45
18.66 2| 7.43

01005_Gusset_L2_LFD_final 040609.xmcd
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SO No.: 115231 VDDT

Subject: VDOT BRIDGE RATING Ve resifreemat i
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Gusset Plate Rating Summary
(continued)

Right Diagonal - Member 3 - Rating:

Block Shear Gross Section Yielding
1 1
RTenblock3 =| 1 | 135.49| -TON Ryieldings =| 1| 204.52| -Ton
226.17 2| 341.40
1 1
RFTenblock3=| 1| 3.76 RFyielding3={ 1| s5.68
6.28 2| 9.48
Buckling Fastener Capacity
1 1
RBuckling3=| 1 | "Na"| -Ton REastener3 =| 1 | 45.12| "Ton
"NA" 2| 75.32
1 1
RI:Buckling3: 1] "NA" RFFasteners = | 1 1.25
"NA" 2| 2.09
Section A-A Section B-B Section C-C
1 1 1
Rvraa=|1| 106.24| ‘Ton Ry =|1| 455.30| ‘ToN Rvrcc=|1| 126.55| ‘Ton
177.35 2| 760.00 2| 211.25
1 1 1
REviaa=[1| 2.95 RFviBB=|1| 12.65 RFvicc=|1| 3.52
4.93 2| 2111 2| 5.87
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SO No.: 115231 VDDT

Subject: VDOT BRIDGE RATING Ve resifreemat i
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2

Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Truss Member Rating Summary

Left Diagonal - Member 1 - Tension or Compression Rating:

1 1
RmFastenert = 1| 22.0| -Ton RmTenblock1 =| 1 | s55.9| -Ton
2 36.8 2 93.3
1 1
RFmFastener1 = | 1 0.6 RFmTen.blockl = | 1 1.6
2 1.0 2 2.6
Vertical - Member 2 - Tension or Compression Rating:
1 1
RmFastener2 = 1 | 160.3| “Ton RmTenblock2 =| 1 | "NaA"| -Ton
267.5 2 "NA"
1 1
RFmFastener2 = | 1 4.5 RFmTen.block2 = | 1 "NA"
2 7.4 2 "NA"

Right Diagonal - Member 3 - Tension or Compression Rating:

1 1
RmFastener3 =| 1| 45.1| -Ton RmTen.block3 =| 1 08.7| -Ton
2| 753 2| 1647
1 1
RFmFasteners = | 1 1.3 RFmTen.block3 = | 1 2.7
2.1 2 4.6
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SO No.: 115231
Subject: VDOT BRIDGE RATING
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Truss Member Rating Summary
(continued)

Left Chord - Member 4 - Tension or Compression Rating:

1
RmTen.block4 =| 1 76.3| “Ton
127.3
1
RFTen.blocks =| 1 2.1
2| 35

Right Chord - Member 5 - Tension or Compression Rating:

1
RmTenblocks =| 1 | 47.5| -Ton
2| 793
1
RFTen.blocks =| 1 1.3
2.2
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SO No.: 115231
Subject: VDOT BRIDGE RATING
BRIDGE NO. 01005 -1SPAN TRUSS
GUSSET PLATE LOAD RATING (LFD) - L2
Computed By: DLN Date: 10/07/2009 Checked By: _ MKB____ Date: __ 04/06/09

Controlling Gusset Plate Rating Summary

\DOT

e ——

[+
Gusset Plate Controlling Rating:
Case Conny,, = 22.04-Ton Connopr = 36.79-Ton
1 -Inventory
2 -Operatin _ _
P 9 Conny,yg = 0.61 Conngpe = 1.02
[+
InvControlg g5t = “Member 1 Controls the Inventory Rating"
OprControlg sset = "Member 1 Controls the Operating Rating™
InvRFControl g ,eset = "Member 1 Controls the Inventory Rating Factor"
OprRFControl g sset = “Member 1 Controls the Operating Rating Factor”
Truss Member Controlling Rating:
Case Conn = 22.04-Ton Conn = 36.79-Ton
minv mOpr
1 -Inventory
2 -Operatin _ _
P 9 Connpy v = 0.61 Connoprg = 1.02
[+

InvControltyssMember = 17uss Member 1 Controls the Inventory Rating™
OprControlssMember = Truss Member 1 Controls the Operating Rating™
InvRFControlrp,ssMember = 17Uss Member 1 Controls the Inventory Rating Factor"

OprRFControlt,,ssMember = Truss Member 1 Controls the Operating Rating Factor”

Operating Rating results shall be greater than HS = 36-Ton
ptherwise structure requires posting according to VDOT guidelines
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