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Truss Gusset Plate Capabilities and Limitations

* Current Capabilities and Limitations
(AASHTOWare BrR v7.4.1 and prior)

e Enhancements in v7.5

* Upcoming changes and future
enhancements
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Analysis Process:

* DL and LL analysis performed using the AASHTO 2-D
finite element engine

Linear analysis for trusses without counters

Non-linear analysis for trusses with counters

Collect maximum force effects for all members

Collect concurrent force effects for panel points

Perform spec check based on AASHTO MBE
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Gusset Plate Shear Resistance — Partial Shear Plane

Gusset Plate Compressive Resistance

Gusset Plate Tensile Resistance — Block Shear Rupture

Gusset Plate Tensile Resistance — Whitmaore \'iEIdinE

Chord Splices — Compressive Resistance

Chord Splices — Tensile Resistance

AASHTO LRFR

Article Description
AAS H TO L F R L6B.2.6.1 Fasteners — Shear

L&E.2.6.1 Fasteners — Rivets in Shear
L665.3.1 Bolt Slip Resistance
LeB.2.6.1 Fasteners — Bearing
L6B.2.6.3 Gusset Plate Shear Resistance
L6E.2.6.3
LeEB.2.6.4
L6E.2.6.5
L&B.2.6.5
LeE.2.6.6
LeE.2.6.6

Article Description

B6A.6.12.6.2 Fastener Shear Resistance

6A.6.12.5.1 Rivets in Shear

6A.6.12.6.3 Bolt slip Resistance

BbA.6.12.6.4 Elearing Resistance at Fastener Holes

B6A.6.12.6.6 Gusset Plate Shear Resistance

6A.6.12.6.6 Gusset Plate Shear Resistance —

Partial Shear Plane

BbA.6.12.6.7 Gusset Plate Compressive Resistance

6A.6.12.6.8 Gusset Plate Tensile Resistance — Block Shear Rupture

B6A.6.12.6.8 Gusset Plate Tensile Resistance — Whitmore Yielding

6A.6.12.6.9 Chord Splices — Compressive Resistance

0A.6.12.6.9 Chord Splices — Tensile Resistance

BA.6.12.6.1 Resistance Reduction for DL/LL Ratio
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Chord Splices

D Gusset Plate Definiton

If “Consider chord splice” is checked:

* Tension/compression chord splice
articles are included in the rating

Name: | L1 GP (L2 Mathcad) |

Description ] Panel point ] Fasteners 1 Plate tension 1 Plate compressicn ] Plate shear 1 Chord splice qu'| Load transfer .\]

[] Cansider chard splice
D Continuous chord members

Gross area:

If “Continuous chord members” is checked: | oo iiie

]
]

* Gusset plate vertical shear is not s [ ]

OIT'IPFESSIOH Sp ice
eva I u ated Lsplice: I:l in Met area:

[ ]

]

]

epg:
Tension splice
in"2

K in"3

1l

* Gusset plate horizontal shear plane Net secon moduius:
taken as parallel to the chord member

Gusset plate thickness: in epn:

Computed slenderness ratio:
Compute

slenderness ratio

Fer
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Plate Shear "
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Hide Back Print  Options °
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gontents| Index ~ Search | Gusset Plate Definition: Plate Shear la 2" ‘
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Vertical/Horizontal Shear °
The following input corresponds to shear along a vertical plane/horizontal plane in the gusset plate. The user has the responsibility oe
to determine the critical shear plane location based on such factors as member configuration and deterioration. ° e o o
-] -
Length ° —
Enter the shear plane length of the vertical and horizontal shear plane. Enter the vertical shear plane length perpendicular to "/“‘ —
the chord member line of action. If the *Continuous Chord Members” checkbox is checked, enter the horizontal shear plane e
length parallel to the chord member line of action. If the "Continuous Chord Members™ checkbox is not checked, enter the /“f(
horizontal shear plane length with respect to true horizontal. -
Vertical Plane 2 Shear Check
o" H 7
o If “C hord memb hecked i
ontinuous chor e ers IS checke Vertical Plane 1 Shear Check 02 ]
. . To olo of
] ! 1
on the Chord Splice tab, the horizontal shear o S ool
. . ‘,;f’nnoo 3 . °°0‘ D.ua‘ou: o ’,; 2%, °
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Partial Shear

|
"6 o o o sedecs s s o s o s
L i o o & o0 D oo & i o o o o -] 1] _
-l.-_-_ s o @ o _U-"-'_‘:'-TJ"T?_-"'_- L L L o L] 0 - i
EP AASHTOWare BrDR - Help — O X o -.‘1 @ 4 oo -:hl,.i in: - - - -
N Br- Y ! i @ |
Hide Back Print  Options L _,-”f Qe a E = II
a ale A 3 a
Contents | Index ~ Search | Gusset Plate Definition: Plate Shear ” 2 A "2 o o o 'I
Partial Shear Planes s ? ! ® E S |
- . | . ° E 6 & o 9 |I
Members e F E'”Ii_hi o O o« e oo
Select the compression member for which the defined shear plane should be checked. e ’r' o o i e £ fLTL e
a = a 7 5 0 I
Shear Plane Direction @ ca & ," “ i = E H_F_F:
Select the shear plane direction as vertical or horizontal. The plane along an adjacent member that forms the lowest angle uﬁ o F ;' o ¢ 5 _‘__,__:—"_F-'_
with the selected compression member is considered as the horizontal plane. The plane along the other adjacent member is a % ® “ | . T
considered as the vertical plane. The horizontal and vertical direction here do not mean true horizontal and true vertical \/Kk - HF s " - il
respectively. As per the above description, the controlling partial plane (shown below) is the horizental plane and the other o a“ » I
partial plane is the vertical plane. y "
e —
AL
* Plane along adjacent member that forms the smallest o sos s
angle with the selected compression member is e | S
- . direction (in) (im)
considered the horizontal plane et ] ool +| 80| o250
Member 6 ~ | Vertical N 6.000 0.250
* Plane along the other adjacent member is considered
the vertical plane
Mew | | Duplicate | | Delete
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Plate Tension and Compression

Yielding/Net Fracture/Compression Block Shear

]
a a @ a L

R EEEEEEEEE ]
1 L] o L] 1 ] ]

00D DODDDODDDEBEDD

")
&

o
=~ Nshear = 2 for this example

Truncated Whitmore Section

Figure 6A.6.12.6.7-1 —Example Connection Showing the
Whitmore Section for a Compression Member Derived
. . " Figure: Block Shear Example

* Whitmore section width will be computed as W + 2*L*tan(30) if left blank
* User should manually enter Whitmore width if section is truncated
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Fasteners

. CL Memberi
|
¢ Gusset Plate Definiton - [m| X i

Description 1 Panel point 1 Fasteners 1'| Plate tension 1 Plate compression 1 Plate shear 1 Chord splice 1 Load transfer -\'|
Left plate LEI WF-r NTf-

‘ ‘ Connector | NL ‘ nt.) ‘ NT ‘ r:':) ‘ N total ﬁL:) Slf::)in r :fa (i:fa NShear | NSlip ‘ (Typ) -4—>|

3 |Member1 | 3/4"rivet ~| 4000 5000| 1000 1875, 2500, 2000 2000 1.000 U D D L

Member 2 3/4" rivet = 3000 7.000| 1000 2616 3500 2000, 2.000 1.000 | D c:l '::' SLmIr“

Member 3 3/4"rivet ~ | 5000 10500 1.000 1500 25000 2.000) 2000 1.000 | | {T.? p}

Member7 | 3/4"rivet *| 3000 5500 1000 1500 2500| 2000 2000, 1.000 Li, MLi : cooo |

Member & 3/4%rivet ~| 3000 5000 2000 5000 1250, 25000 2000 2000 1.000 oooo |

jcooo!

Right plate _ _'::I E E
Same as left plate

‘ Connector | NL ‘ ﬁh) ‘ NT ‘ r:':) ‘ N total ‘ ﬁL:) SLﬁ':)i" (ir:YZ} (i:fa NShear | NSlip ‘

F Member 1 -

Member 2 v

. * Evaluate fastener shear and bearing

Member 7 - .

wenkers |- * Bolts or rivets

* Refer to F1 Help menu for input definitions

anh-:::::;nt OK | | Apply | | Cancel
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Chord splice?

Gusset Plate Tensile Resistance
(6A.6.12.6.8)

k.

Gusset Plate Block Shear Resistance
(6A.6.12.6.8)

l

Gusset Plate Compressive Resistance
(64.6.12.6.8)

A 4

Gusset Plate
Partizl Shear Plane Resistance
(6A6.12.6.6)

v

Fastener Shear Resistance
(6A6.12.6.2)

¥

Bearing Resistance at Fastener Holes
(6A.6.12.6.4)

Slip-Critical
Connection?

Yes

i

Operating Service II
Balt Slip Resistance

(6A.6.12.6.3)

N End

Chord splice? Yes
L
Gusset Plate
Tension Chord Splice Resistance
(BA.6.12.6.9)
No Gusset Plate
Compression Chord Splice Resistance
(64.6.12.6.9)
A 2
Gitsset Plate Continuous
Vertical Shear Resistance [——MNo d ber?
(6A.6.12.6.6) ghord member
A A
Gusset Plate
Horizontal Shear Resistance < Yes
(6A.6.12.6.5)
F
End
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e 2-D finite element engine is used, therefore out of
plane deformation requires refined analysis

* Gusset plate analysis input is parametric rather
than geometric, therefore refined analysis (FEA for
the actual plate geometry) is not supported
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BSSD-3849 Chord
Splice Plate

BSSD-3836
Eccentricity for
fasteners

BSSD-
3229/5718/2982
Load position for
concurrent force AASHIO Ware™
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BrDR v7.5 Enhancements

Adjacent Vehicle Analysis (LFR and LRFR)

Table 6A.4.5.4.2a-1—Permit Load Factors: vz
Load Facior by
* Main vehicle uses single lane LLDF R
ADTT(ome | GVW/AL | AL-30 mT;ZIInAL
. . . . Pmﬂ':m quer 1@_’_ Conmdition | JWF man; =10 Ept) | (Hp'E) (kip/f)
* Adjacent vehicle LLDF is the difference el P e il T R = =
. . be on the bridze) =100 130 120 115
between multi-lane LLDF and single-lane Gl [vamse —| O | ALOT o
LLDF Coten |
All Weights
m:ldm Single-Trp E;HDI‘HI ﬂj‘:lgsﬂ : Ome lane N/A ]
Crossine the bridze
Single-Trop ?Uﬁ;;::mu;ﬁ.cm Ome lane Al ADTT: 120
be on the bridze)
Munltiple Trips | Mix with raffic Ome lzne AN ADTT: 140
{less than 10 ({other vehicles may
Crossings) be on the bridze)

AASHIO Ware"

ProMliles ki BRIDGE

DESIGN AND RATING




BrDR v7.5 Enhancements

Modified Shear Planes (LFR and LRFR)

BrR v7.4 and Prior

* Horizontal shear plane parallel to the chord
member line of action if “Continuous Chord
Members” is checked, parallel to true
horizontal if not

* Vertical shear plane parallel to true vertical

BrR v/.5

* User can override the angle of the shear
planes for global shear

Image from BSSD-2370
AASHIO Ware™
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BrDR v7.5 Enhancements

. . "f4 Gusset Plate D — ]

Engine Overrides (LFR and LRFR)
* User can override engine to exclude s

certain members from gusset plate

evaluation Sheepaa | L000 | Tieloss| Nmber | gy, | Ovemte| SO | e

(in) (Degress)  selection | E 3 4 5 6 7 8

* NOTE: This does not run a separate [ | | o

analysis without that member, it just

excludes that member force from the

evaluation of the shear plane .

AASHIO Ware"
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Upcoming changes and future enhancements

* Refined analysis methods adapted from
IDOT Gusset Plate Evaluation Guide to be
incorporated into MBE

* Generic structure
* Truss Engine 2.0

AASHIO Ware"
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