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.. esstemphsspcl dat - [System]
E_Eile Ed'rt Input Screen Go To  Input Graphic Help

Project Data T General PFrogram Options ]

DATA TYPE - 01032
ITEM OPTION DESCRIPTION

OUuTPUT LEVEL

DESIGN CODE

TYPE OF UNIT

MATERIAL 1D

MODULUS OF ELASTICITY

ALUMINUM TYPE ID
[Aluminum only]
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.. estemphsspcl_dat - [Structure Generatio!

L,

Efile Edit.-: Input Screen: - Go To: - bnput g

0| W] B2 & |2[E)]-+] [esh |
[ Signs
[ Bracing Yield Strezzes T Defimtion of Sections T VAMS
Configuration Element Definition T Dimensions T Crozs Sections ]

DATA TYPE: 21000

* CANTILEVER " SPAN " BUTTERFLY

— —1 — 1L

™ SPAN WITH 1 CANTILEVER " DOUBLE SPAN

I 1IC I 1 1
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° le:\tempisspcl._dat - [Structure Generation]

afile Editnput Screen - Go Tootnpot Graphic: Help
02| Q| B & @@= &< 2]

( Signs ]

[ Bracing T Yield Streszes T VAMS T
Configuration T Element Definition Cross Sechions
Cantilever
DATA TYPE: 31000
CHORDS : |4 - Box truss j
SEGMENTS -
IE |

POSTS 1|1_ |1 - Single post j :

SEGHMENTS :I ]
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E'_ e:‘temphsspcl _dat - [Structure Generati,

S File o Edit- - Input Screen - Go To - Input Graphi

D || = B & @@ =] 3]4[n2ld
[ Signs ]

[ Bracing T Yield Stresses on of Sections T YAMS I

Configuration T Element Definition Qimensions T Crozz Sections

DATA TYPE: 33000 Cantilever

CT =col top

CB =col bottom

BLT =beam left top
BLB =beam left bottom

BC =beam center CT BLT BERT
BRT =beam right top
BRB =beam right bottom n _T IT IT

LCT =left col top
IT BLE

LCB =left col bottom
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g2} File o Edit 1t|:e o T Inputﬁraphlc Help B
D|z| @] B[ |@(E)|~| &[¢[r2 | Mesn]
[ Signs ]
[ Bracing T Yield Stresses T Definition of Se

Configuration T Element Definition T Dimensions
Cantilever

BEAM LENGTH : 52.166

LOW CHORD BEAM ELE‘U’.:I 20.729
6.0
6.0

BEAM DEPTH : I_
I—

VAMS

Crozz Sections

DATA TYPE: 34000

BEAM WIDTH :

20 : CONNECTION LENGTH

TOWER WIDTH :
LAST BRACE :

FIRST BRACE:

TOP ELEY. - [26.729
BOT. ELEV. : I 0.0
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E'_ e:stempisspcl.dat - [Structure Generation]
51 File Edit InputScreen GoTo  Input Graphic  Help

D2 Q| B % |@|E)=+] ][4 N[l fwesh]

[

Configuration

[

Signs

Element Definition

Bracing T

Yield Stresses

Crozs Sections

YAMS

Cantilever
DATA TYPE: 38000

. pratt truss
. pratt truzs, reversed

. warren truss
. warren truss, reversed

PATTERN :

PERP. SECTION :

DIAG. SECTION :

FRONT PATTERN :
TOP PATTERN :
REAR PATTERN :

2 |g=
F_
e

BOTTOM PATTERN : |3_|3 vl

PERP. SECTION :
DIAG. SECTION :

i
T
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Dimenszig Crozs Sections
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= le:tempsspcl._dat - [Structure Generation]

|/ Configuration

|/ Signs

Bracing

Yield Stress

Dimenszions

|

Crozz Sections

DATA TYPE: 04012

Defimtion of Sections

[

VAMS

Section Lookup |

Sec DTH WT/FT ouTD| Tw WT/FT 51 52 53 54 55
Mo 1D inch (Lb./f) 1D inch inch Kt 1D Kip/it inch inch inch inch inch
[mm]) [mm) | [mm]) [KH/m] [mm]) [mm] [mm] [mm) [mm])

| 2 (340 [0.375 [1.0

2 2 6.625 |0.280 (1.0

3 2 6625 |0.280 (1.0

4 2 2375 |0.154 |1.0

5 2 2375 |0.15%4 |1.0

6 W b 9 9 009 3.940 5.900 0.215 0.170

¥ 999

8

9

10

11

12

13

14

15

16

17

18

19

20

Click on SECTIOM LOOKEUP to select a shape file first. Then use the zcroll bar to view the selected file. Click on the desired data

to import the zection data.
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. lesstemphsspel dat - [S

[ Configuration Dimensions Cross Sections
|/ Signs
Bracing T Definition of Sections T YAMS ]
A [} op YA nord pporting Membe Atta =i 1 3 o ﬁ
X Y z Length
Ho |5ect. feet feet feet feet Ho. Mo. Ho. Mo. Ho. Mo. Ho. | Ho. | Ho. | ]
(m) (m] (m] (m)
M 5 |35 270 [ 6813 | 7 |21
2 5] A7 |27.0 1.1 6.813 g 22
3 [ 13.25 |27.0 11 6.813 10 24
4 5] 17.417 |27.0 1.1 6.813 11 25
5 [ 2325 (270 11 6.813 12 26
5] 5] 2925 |27.0 1.1 6.813 14 28
¥ 5] 34,7 (31729 (11 11.542 | 16 30 1 1
g [ 3I8M7 (3729 (11 11.542 | 17 k] 1 1
9 5] 4237 (31.729 (11 11.542 | 18 32 1 1
10 | 6 46917 (31.729 (11 11542 |19 33 1 1
11 5] 50917 (31.729 (11 11.542 | 20 34 1 1




E'_ e-htempizspcl.dat - [Structure G enerahion]

=Lk

ﬁ_l_:ile Edit .. |npot Screen: o To input Graphiz:. Help

il == R R LY 1 S R R L B |

[

( Bracing

Yield Strezzes

Definition of Sections

|

VAMS

Configuration

Signs
DATA TYPE: 09012

Element Definition

Dimensions

|

N
|

Crozz Sechions

IMENSIoNS L

Sign Wwidth Height T_hick. S_Iupe Densgity x Y £

No. feet feet inch infft kici feet feet feet

(m] [m] (mm) | [(mm/m] |[(Kg/m”3]] ([m] (m] [m]

I 17719 90 0.35 0.175 |34.354 (22729 [1.15
2
3
4
5
3
7
8
9
10
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D[] Bl & @)@ -+

No Step: Parameters are
generated by Mesh, unless
override is needed

|/ Connections / T Height Coeff. T Hinges
Parameters g T Joint Loads T W alkways
DATA TYPE: 01042
WIND ¥YELOCITY [mph or m{z]
MEAN REGULAR INTERYAL ] [vears]
GUST FACTOR 0.3
ICE LOADS 3.0 [psf or KPa)
ICE LOAD OFTIDHS ||]_ ||]_ e side ﬂ
D. L. DETAIL FACTOR 1.0

For Fatigue Design Only

YEARLY MEAN YELOCITY
FOR NATURAL WIND GUST

YEHICLE SPEED FOR
TRUCK-INDUCED GUST

IMPORTANCE FACTOR

[default =11.2 mph or 5 m/s]

[default = 65 mph or 30 m{s]

[default =1.0]
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o B ‘uwinsahle‘usspam dat - [Optionz]

Eu:unneu:tu:uns

Height Coeff.

Hingez

Parameters

DATA TYPE : 10012)8

— Forces Moments

Joint

Desc.
Mo.

=
kip[kN]

i
kip[kHN]

Joint Loads

z

o]

kip(KN) k-ft

[KM-m]

¥
k-ft
[KH-m]

W alkays

ZZ
k-ft
[KN-m]
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= e:\temphsspcl.dat - [Dptions]
F_“H B Edit |nputScreen GoTo  Input Graphic - Help

D2 =] 2| & |R@E=| 342

|/ Parameters Jaint Loads

W alkwans

Connections T Height Coeff.

Hinges

DATA TYPE : 01052

CONHECTION JOINTS

Em: [ [ [ [ [ T T 7

* data iz generated by Mesh
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™ e:\temphsspcl.dat - [Dptions]
ﬁfile Edit |nputScreen GoTo  Input Graphic Help

D|=|Q| Bl & @@+ &|¢h| ) Meh

No Step: Height Coefficients
are generated by Mesh,
unless override is needed

[ Pararniters T

Jaint Loaids

W alkwayz

Corinections T

DATA TYPE : 09112

HEIGHT - [feet ar m]

Height Coeff.

COEFFICIENT [Ch]

T Hirnges

299

199

—

4

[4-]

4=}
7=}

el
w

NG IEE

o

=y — s — —
- B = n -
= [4,] = = =

—
=
=

e
==
(=]




No Step: Hinges, if exist, are
generated by the program,
unless overridden

[ . — |

[ e:\temphsspcl.dat - [Dptions]
fﬁﬁ Ele Edit |nputScreen GoTo  Input Graphic - Help

D& B @B & o] b

|/ Parameters T Jaint Linads T N W alkimans
Conhechions T Height Coeff: T Hinges
Qe IRAHE < STITLTID LEFT BEAM EMD RIGHT BEAM END
Y £-L Y £Z
[0:0r:1] [0or1]

MONOTUEBE ‘ ﬁﬂ“ r‘“ ﬁw

PLANE TRUSS | [ [ [
TRICHORD TRUSS ON 1 POST l_ r— r_ r_

BOX TRUS5 ON 1 POST l_ r_ l_ r_
TRICHORD TRUS5 ON 2 PO5TS h_ h_ h_ h_

BOX TRUS5 ON 2 POSTS |1_ |1_ |1_ |1_

———— T Y OF

% MARYLAND



... estemphsspc].dat - [Options]

[ Connections T Height Caeff, T Hinges 1
Farameters T Joint Loads T Walkways 11
DATA TYPE: 08012

pe Uniform Loading m:I Areas

: LOAD ad Y

mﬁ{:n] fgéﬁ'[h“‘l] pLicE|LL | ki Coord. Coord.
[KMN/m] feet[m] feet[m]

7N #0. 45 11 0.026 4,917
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ﬂﬂ%uﬁ Joints Diefinition of Membears
DATA TYPE -03012

2 0.00 0.00 25 I 1 1 | 1 [
3 0.00 15. 25

4 0.00 15. 25

5 0.00 20. 25

3 0.00 20. 25

7 1. 15. 25

8 1. 20. 25

9 1. 20. 25

10 1. 15. 25

1 10. 15. 25

12 10. 20. 25

13 10. 20. 25

14 10. 15. 25

15 19. 15. 25

16 19. 20. 25

17 19. 20. 25

18 19. 15. 25

19 20. 20. -2.5

on on on 25 =
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-a File Edit InputScreen GoTo Input Graphic Help

D|c|H| B % @@= &|4|82|Ld| Mesh]

Defimtion of Members

Drefimition of Joints T
DATA TYPE : 05012
Mem.| Sect. | Sect. | Joints | Joints | Angle | Unit Uni Yi::::ll Mem. |2
Mo. | From To From To |degree| Mo Ty ksi(MPa) Type |__
1 1 1 2 1 3 46.
2z 1 2 3 1 3 46.
3 2 2 2 4 46.
4 2 2 3 5 46.
5 2 2 3 [ 46.
[ 2 2 2 ¥ 46.
7 2 4 g 2 2 46.
g g 12 2 2 46.
b 12 16 2 2 46.
10 16 20 2 2 46.
11 20 24 2 2 46.
12 2 24 28 2 2 46.
13 3 28 32 2 2 46.
14 32 36 2 2 46.
15 36 40 2 2 46.
16 40 44 2 2 46.
17 44 48 2 2 46.
18 48 h2 2 2 46.
19 52 hb 2 2 46.
20 3 56 (1) 2 2 46.
1 2 5 | 3 2 .1 x
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v Graphics for e:\tempizzpcl_dat
mn_Exit | Piint | Home| Joints [[Member] vaMs |

Zoom | UnEuumI

Thoerner Whire Works Test
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. SABRE Program
Exit [nput  Analpsiz  Output Graphics  Post Processing: Print Help

O\ 2|n|

ecute SAB

FPlease select Files:

e:\temp\sspcl.dat

e:\tempysspol . out
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: Graphics for E-Atempizzpc] . out

Exit I: PrintI Humel Jnintsl Membe | YAM Zoom UnZDuml i- -

Thoerner THre Works Test

_!._.isl of Deflectionz Tables in E-Atemphsspc]_ouk

Group | Joint Deformations - DL

Group Il Joint Deformations - DL+W Combo. 1 in +Z
Group Il Joint Deformations - DL+W Combo. 2 in +2Z
Group Il Joint Deformations - DL+W Combo. 1 in-Z
Group Il Joint Deformations - DL+W Combo. 2 in -Z
Group Il Joint Deformations - DL+1+1/2W Combo. 1 in +Z
Group Il Joint Deformations - DL+1+1/2%W Combo. 2 in +Z
Group Il Joint Deformations - DL+1+1/2%W Combo. 1 in -Z
Group Il Joint Deformations - DL+1+1/2W Combo. 2 in -Z
Maximun Joint Deformations

FERSITY OF




Base Plate Design Parameters Base Flate Fatigue Chec!

|55_|]|] kzilMPa]
[36.00  ksilPa) W
|55_|]|] ksilMPa) -~ CROSS-SEC

Base Plate Design Results

MNO. OF BOLTS =8
' BOLT DIAMETER =1.5 in.
- BOLT AREA [EACH) =1.767 in."2
EMBEDMENT LENGTH =49H.

_WELD THROAT LEMGTH =221 in.
WELD LEG LEMGTH =313 in

- PLATE SHAPE = Round
PLATE O.D. =45_ in.
PLATE SIDE LEMGTH =18.6 in.
PLATE THICKMNESS =93 in.

E Print I

s

JNIVERSITY OF
1



Step 17: Click Graph on the
Calculation popup screen
to show the design

Base Plate Design Results - E:\temp\sspcl.out

27751 k-t 236.43 k-t

=
f} .




i Post Processing - E:\temp\zspcl_ftg

Splice Plate Dezign Parameters | Baze Flate Design Parameters I Baze Plate Fatigue Check
E it | Calculate I Import I

ENG/SIUNIT [ [0-Engiish  ~]

BASE MOMENT RANGE

KX AXIS |35_-| 5 [kt ar KM-m]
Z-Z AEIS |1 438 [kt ar KM -]

BASE PLATE PARAMETER!

SHAPE I |2 - Round cri:;ss setl:tiu.n .
BOLT DIAMETER |_ i or mr]
BOLT THREAD PITCH |—.--[iﬁ.',ﬂ'r_-mm] THICKNE 55

FARTHEST BOLT DISTANEE|—'_'. firi ar

TO THE CENTER AR

MUMEER OF BOLT

SRSITY OF



v echtemphsspe?

Cpen Filz | Yiew/Print File | Yiew Tablez | Print Tables E=xit I
File Hame: LI
SSPC1.0UT

sspcl.out

S5spcla.ont
S5spclibh.out
sspclc.out

'rjE iy
D dash

|_|DESCUSPRE
D sabredemo
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 E:Atemp\SSPC1.0UT
Open File | Yiew/Prnt File  YiewTables | Print Tables  Exit |

IHNPUT VERIFICATIOH ﬂ
DEFIHITION OF JOTHTS
DEFINITION OF SECTIOHS
DEFIHNITIOHN OF MEMBERS
DEFINITION OF VERTICAL ATTACHMENT HMEMEERS
DEFINITION OF WALEWAYS AHND COHDUITS
DEFINITION OF SIGHS
COEFFICIEHNT OF HEIGHT (Ch) LI

P e
LM W R D

TABLE 1.0 : TIHPUT VERIFICATIOH
e e e e e e e e e e e e o e e e

DEFINITIOH OF SYSTEM DATA

OUTPUT DESIGH DESIGH DESIGH STRU. HO. OF HO. OF MATERIAL AL
LEVEL CODE YEAR OFTION TYPE POSTS CORDS VUHIT TYPE E MODULUS ID

2 1] 1] 1 1 4 1] 1] 30000.0 1]

DESIGH PARAMETERS

WIND MEAW VEL. VEH. SPEED IMPOR- MEAN REC  GUST ICE ICE DEAD
VEL. H.W. BUST T.I. GUST TAHCE INTERVAL  FAC, LOADS  LOAD LOAD
{MPH) {MPH) {MPH) FACT. { YEARS) (%) {PSF)  OPTH FAC.
80.00 .0 .0 .00 50 30.00 3.000 0 1.00




AASHTO LTS-6 & AASHTO LTS-LRFD

Updated SABRE includes following improvements:

1. AASHTO LST-6 & AASHTO LTS-LRFD Fatigue Design
a. Design parameters based on fatigue importance category
b. Cantilever and non-cantilever structures

2. AASHTO LTS-LRFD Design
a. Determination of wind speed and wind pressure
b. Example of wind speed and wind pressure
c. Wind strength design consideration

@ UNIVERSITY OF
29 W MARYLAND



Fatigue Design Parameters

=

Natural Wind | Truck-Induced

Fatigue Importance Category Galloping
| Sign 1.0 1.0 1.0
@ Traffic Signal 1.0 1.0 1.0
> ' Sign 0.70 0.85 0.90
= Traffic Signal 0.65 0.80 0.85
c
S - Sign 0.40 0.70 0.80
Traffic Signal 0.30 0.55 0.70
| Sign X 1.0 1.0
g Traffic Signal X 1.0 1.0
< > ’ Sign X 0.85 0.90
Z = Traffic Signal X 0.80 0.85
C
S " Sign X 0.70 0.80
Traffic Signal X 0.55 0.70

Cat. | — without “mitigation devices”; roadways with a speed limit in excess of 60 km/h (35
mph) and average daily traffic (ADT) exceeding 10,000 or average daily truck traffic (ADTT)
exceeding 1000

Cat. Ill - speed limits 60km/h (35 mph) or less

Cat. Il — not “explicitly” meeting | or Ill; (NCHRP 469 Act. 3.2.1.4: include any stiiigtures Akith
mitigation devices that would otherwise meet the Category | criteria.)



1. Introduction : Fatigue Design

_ Loads - Galloping

+
lan
3
F F . F
Gy “2 - 4

-
i T pp—

Movement P
* .
F

u
(.

Galloping Load Case

Elevation

B. Galloping
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https://www.youtube.com/watch?v=fRIUOXpfiyI

1. Introduction : Fatigue Design Loads
— Natural Wind & Truck-Induced Gust

= Natural Wind Gust Load Case

)
W

00

=,
'
—
o

{18

||-;1 l.'vﬁ
e 12 —A

— Truck-Induced Gust Load Case




—— STEEL 8TUBS (FOR DETAILS, SEE
SIGN STRUCTURE DAG. CA-D4)

CHORDS

!z * 5' ] ]
m;.;mmm“ o Fatigue Detalls
% r ¢ Thuss .
40' ‘ki ' ii
‘ —_— - -

z | | s e ¢ 30 4 SABRE Fatigue Design Input

! | b e e e e e s s e e e .

2 | | Source: NJDOT report “Fatigue Study

& 8" | PANEL WIDTH = &'-0" MAX 8" . 5

2 T ' on Structural Supports for Luminaries,
2 ¢ | S—" Traffic Signals, Highway Signs”,
By 3 | N\ Chapter 8 example 1
XL °  sreeL posT—¢ 40'
it I
B3
| =T T FOR PEDESTAL, BARREER PEDESTAL Parameters Additional Joint Loads Walkuways

| T A
? I [~~~ serean rooma sHown WIND VELOCITY (mph or m/<)
| FI'N | MEAN REGULAR INTERVAL ’T (years)
ELEVATION GUST FACTOR B -
ICE LOADS

33

3.0 (psf or KPa) ICE LOAD OPTIONS
0 0- Moment Bracing (default -
1.0

WIND IMPORTANCE FACTOR | 1 (default = 1.0; see AASHTO Table 3-2)

0 e

TRUSS BRACING OPTIONS

D. L. DETAIL FACTOR

For Fatigue Design Only

YEARLY MEAN VELOCITY
FOR NATURAL WIND GUST

11.2 (default = 11.2 mph or 5 m{s)

FATIGUE IMPORTANCE FACTOR OPTIONS ‘

VYEHICLE SPEED FOR
TRUCK-INDUCED GUST

(default = 65 mph or 30 m{s)

=]
TRUCK - INDUCED GUST (default = 1.0)

—

GALLOPING (default=1.0)

——

NATURAL WIND (default = 1.0)

o



34

SABRE Fatigue Verification

=

Sabre calculation, NJDOT report and STAAD
fatigue calculation comparison

Example | (Fatigue II) STAAD

Gallop

sign
St o dpsy | oo
column

Truck.W
TW sign
TW chord

Gallop
Moment (K-ft) Natural.W

Truck.W

Natural wind total

7.056

3.761
2.534
0.703
0.525

0.408
0.134
0.274
169.9
63.6
13.92

7.056

3.2551*
2.545
0.17
0.5401

0.271
0.134
0.137**
169
57.65
8.87

7.056

3.237*
2.544
0.17
0.522

0.271
0.134
0.137**
169.3
61.1
9.21

@ UNIVERSITY OF



Fatigue Check Example using Spreadsheet

.
Fatigue check using the - T e [
spreadsheet example o e
= The sabre output file
element #1 represent the
base plate. The output list
moments for both ends of
element. Please select the
higher moment from the
table. > X
« The sabre file is in kip-ft i
unit, the spreadsheetisin o.q.- 28lin  Redinkcells are for input
kip-in. In this case, the e e - e
moment ShOUl.d pe, L"'Uz;fg;s;:mhm rnds|.= ”-‘é ip-in (mnm moment from Sabre, k—in|
6'2*12:74'4 klp_m' Thread pitch = 0.243575 in
Ar=r/4(d,-0.9743/m) )
Ar= 4.00 in®
lsr = T Agz? 4
lar = 311233
Stress range
(frdroa= M2 15 pase X C/lx
35 (ks =
0.38 ksi Category D, CAFL=Tksi

0.38ksi
Cover | Title Page Built-up Box tube - tube socket Handlehole Sheet1 tube-gusset iffened base plat




Wind Speed/Pressure

Wind loads based on 2013 ASD (STD-LTS) and 2015 LRFD are shown below:

a) 2013 wind pressure
Pz=0.00256K *G*V2*| *C,,

b) 2015 LRFD wind pressure
Pz=0.00256K *K ;*G*V2*C,

AASHTO LRFD-LTS Table 3.8-1 — Mean Recurrence Interval

S Risk Category

Traffic Volume Typical
ADT <100 300
100 < ADT <1000 700
1000 < ADT < 10000 700
ADT > 10000 1700

Typical: Failure could cross travelway
High: Support failure could stop a lifeline travelway
Low: Support failure could not cross travelway

Roadside sign supports: use 10-yr MRI, see Figure 3.8-4

High
1700
1700
1700
1700

Low
300
300
300
300

TY OF



Example of Maryland Wind Speed/Pressure

AASHTO LTS-6 wind speed
(current MD design 100 mph)

AASHTO LRFD 700-year
wind speed (proposed for
Eastern Shore)

@ UNIVERSITY OF
= MARYLAND




Example of Wind Speed/Pressure

=

Assumption:

K, =0.87 for 2013 and 084 for the 2015 LRFD Specifications

K4 = 0.85 (signal and sign support structures) for the 2015 LRFD Specifications only
G = 1.14 for both

C4 = 1.20 for both

|, = 1.00 for the 2013 Specifications only

2015 LRFD 015 LRFD 2015 LRFD
100mph
25.01

110mph 120mph

30.26 36.01

e For LTS-6 (2013) still use wind speed 100 mph statewide, which is
equivalent for 110 mph for LTS-LRFD (2015)

 For LTS-LRFD (2015) may consider using wind speed 120 mph
statewide (? To be determined) ‘



Wind Strength Design Consideration

e LTS-6: Only basic load (BL) on one arm plane is considered

comonent component
1.0 BL 0.2 BL
0.6 BL 0.3 BL

e LTS-LRFD: Two basic load are considered

(BLn) on one arm plane/(BLt) on the arm plane spaced at 90 degree

Load Case | Normal Transverse
component |[component

1.0 BLn 0

0 1.0 BLt

0.75 BLn 0.75BLt

39 @UNIVERSITY OF




SABRE Input & Analysis Module for LRFD

——

Parameters | Additional Joint Loads | Walkmaysz

DATA TYPE: 01042

WIND YELOCITY li [mph or m#s) [SERVICE I. LRFD only)

| 120. [mph or m#fs)

MEAM REGULAR INTERVAL [vears]

50

GUST FACTOR |

1.14 |Flegulal Method - 1.14 [4th or 5th ed ]

30 [psf or KPa) ICE LOAD OPTIONS g [0- One Side -

TRUSS BRACING OPTIONS |_

ICE LOADS

|I]- Moment Bracing [default) j

o

D. L. DETAIL FACTOR

A5SD: WIND IMPORTANCE FACTOR or | [default = 1.0; see AASHTO Table 3-2]

LRFD: DIRECTIOMALITY FACTOR, Kd [post default = 0.95, others = 0.85,
see AASHTO LERFD Table 3.8.5-1)

[post] _ Jotheis]

For Fatigue Design Only

YEARLY MEAN VELOCITY
FOR NATURAL WIND GUST

VEHICLE SPEED FOR
TRUCK-INDUCED GUST

[default = 11.2 mph or 5 mfz]

—
—

[default = 65 mph or 30 m/s)

FATIGUE IMFORTANCE FACTOR OFPTIONS | j
GALLOPING [default = 1.0) HATURAL WIHD [default = 1.0] TRUCE - INDUCED GUST [default = 1.0]
Overall Effective Length K {Table 7.4.1 of the User's Manual

See the red-ink
block for the only
Input change of
LRFD

Exit Input | Analysis | Qutput Graphics Post Processing

Print  Help

CASE 1: VERTICAL [POLE TYPE] [default = 2.0) ! SABRE F'n:n-gram
CASE 2: VERTICAL [TRUSS TYPE) [default = 1.2]
CASE 3: HORIZONTAL [POLE AND TRUSS) [default = 0.65])

x[®

SAEBRE - LRFD

40

SABRE - AASHTO 5th - 6th Edition
SABRE - AASHTO 4th Edition
SABRE - AASHTO 3rd Edition




SABRE Load Combinations for LRFD

A. Strength Limit State
» Groupl-1.25DL + 1.6LL (T8.1, check for T10.1 & T13.1)

B. Extreme Limit State
» Group2-1.1DC+W (Comb 1 +2) (T8.2, check for T10.2, T13.2)
» Group2-1.1DC+W (Comb 2 +2) (T8.3, check for T10.3, T13.3)
» Group2-1.1DC+W (Comb 3 +2) (T8.4, check for T10.4, T13.4)
» Group2-1.1DC+W (Comb 1 -Z) (T8.5, check for T10.5, T13.5)
» Group2-1.1DC+W (Comb 2 -Z) (T8.6, check for T10.6, T13.6)
» Group2-1.1DC+W (Comb 3 -Z) (T8.7, check for T10.7, T13.7)
» Group 3-0.9DC+W (Comb 1 +2Z) (T8.8, check for T10.8, T13.8)
» Group 3-0.9DC+W (Comb 2 +2Z) (T8.9, check for T10.9, T13.9)
» Group 3-0.9DC+W (Comb 3 +2) (T8.10, check for T10.10, T13.10)
» Group 3-0.9DC+W (Comb 1 -Z) (T8.11, check for T10.11, T13.11)
» Group 3-0.9DC+W (Comb 2 -2) (T8.12, check for T10.12, T13.12)
» Group 3-0.9DC+W (Comb 3 -2) (T8.13, check for T10.13, T13.13)

C. LRED Strength/Extreme Limit State Combination Checks
» Tower and Truss Member Capacities (T11.2 & T12.2)
» Tower and Truss Member Maximum Combined Force Ratios (CSR) (T11.4 & Tl%ﬁ}@wmm oF

41



SABRE Load Combinations for LRFD

D. Service | Limit State

Group 4 — 1.0DC+ Wge (Comb 1 +Z) (T8.14, check for T9.14)
Group 4 — 1.0DC+ Wge (Comb 2 +Z) (T8.15, check for T9.15)
Group 4 — 1.0DC+ W (Comb 3 +Z) (T8.16, check for T9.16)
Group 4 — 1.0DC+ Wge (Comb 1 -Z) (T8.17, check for T9.17)
Group 4 — 1.0DC+ W (Comb 2 -Z) (T8.18, check for T9.18)
Group 4 — 1.0DC+ W (Comb 3 -Z) (T8.19, check for T9.19)

E. LRED Service Limit State Deflection Checks

Maximum Joint Deflection tables (T9.10)

F. LRED Fatique Limit State Checks

42

Group 5 — Galloping (T19.1, T9.11, T10.11, check for T20.1)
Group 5 — Natural Wind Gust (T19.2, T9.12, T10.12, check for T20.2)
Group 5 — Truck Gust (T19.3, T9.13, T10.13, check for T20.3)

@ UNIVERSITY OF
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