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5.1 KEY TO CARS DESIGN PROCEDURES

The following pages contain the Key to CARS Design Procedures for Section 3.1 to Section 3.4.
Key is provided to assist the user in selecting and using the correct procedure for the problem at
hand.
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Reference: Sections 3.1 - 3.4
1
‘ START’-- DP = KEY
Y 2
TOPIC OF
INTEREST
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Reference: Sections 3.1 - 3.4

ENTER:FROM
2A |1

INTEGRITY
OF

CURVED
ELEMENT?

UNDER
NON-UNIFORM
COMPRESSION?
(STRESS-

GRADIENT)

STIFFENED
ELEMENT
WITH
CIRCULAR
HOLES?

GO TO:FROM
32

ELEMENT
EFFECTIVE
WIDTHS
17
GO TO ! FROM
USE ENTER |
PROCEDURE PROCEDURE 3.1-8 | KEY
3.1-8 3.1-8? |
»-
L
21
GO TO ! FROM
USE ENTER !
PROCEDURE PROCEDURE 3.1-4 | KEY
3.1-4 3.1-42 !
»
25
GO TO ! FROM
USE ENTER !
PROCEDURE PROCEDURE 3.1-3 | KEY
3.1-3 3.1-32 !
>
>
29
GO TO ! FROM
USE ENTER !
PROCEDURE PROCEDURE 3.1-2 ; KEY
3.1-2 3.1-22 !
b
L
A

GO TOEFROM
3B |2
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ENTEREFROM
2

ELEMENT
WITH AN EDGE
STIFFENER?

ELEMENT
WITH A
SINGLE
INTERMEDIATE
STIFFENER?

ELEMENT
WITH MORE
THAN ONE
INTERMEDIATE
STIFFENER?

STIFFENED
BY A WEB ON
EACH LONGITUDINAL
EDGE?

Reference: Sections

ELEMENT
EFFECTIVE
WIDTHS(Cont’d)

3.1 - 3.4

38

EDGE

STIFFENER?

STIFFENED USE
ELEMENT WITH AN PROCEDURE
INTERMEDIATE 3.1-7

ENTER
PROCEDURE
3.1-7?

Go TO
3.1-6

Y

FROM
KEY

Y

G0 TO
3.1-7

FROM
KEY

Y

USE ENTER
PROCEDURE PROCEDURE
3.1-5 3.1-57?

45
USE ENTER
PROCEDURE PROCEDURE
3.1-6 3.1-67?
49
USE ENTER
PROCEDURE PROCEDURE
3.1-7 3.1-77?
53
USE ENTER
PROCEDURE PROCEDURE
3.1-1 3.1-172

56

CARS PROVIDES
EFFECTIVE WIDTH
PROCEDURES ONLY

GO TO
3.1-1

FROM
KEY

AS DESCRIBED IN
THIS PROCEDURE

GO TO:FROM
i3
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Reference: Sections 3.1 - 3.4

58

i MEMBER CAPACITIES

i
ENTER!FROM §--------- USING ELEMENT

4A i 1 GEOMETRY
60
GO TO | FROM
TORSION USE ENTER i
OF PROCEDURE PROCEDURE 31_19! KEY
MEMBERS? 3.1-19 3.1-19? i
b
v
64
GO TO | FROM
COMBINED USE ENTER 3 1_18I KEY
AXIAL LOAD AND PROCEDURE PROCEDURE . i
BENDING OF 3.1-18 3.1-187 i
MEMBER? 1

Y

69
GO TO | FROM
CYLINDRICAL USE ENTER 3.1-171 KEY
AXIAL CAPACITY MEMBER? PROCEDURE PROCEDURE . :
OF 3.1-17 3.1-172 :
MEMBER? :
»-
>
75
73
GO TO | FROM
CONCENTRICALLY USE ENTER 3.1-16' KEY
LOADED PROCEDURE PROCEDURE . |
COMPRESSION 3.1-16 3.1-162 :
MEMBER? |

FLEXURAL

CAPACITY
OF

MEMBER?

Y
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Reference: Sections 3.1 - 3.4

79

ENTER | FROM

MEMBER CAPACITIES i
USING ELEMENT !
ENTER | FROM

--------- GEOMETRY
5A ! 4 (Cont’d) 5B | 4
82
GO TO | FROM
CYLINDRICAL USE ENTER 3 1_11I KEY
MEMBER? PROCEDURE PROCEDURE .
3.1-11 3.1-112 |
.
>
86
MEMBER GO TO | FROM
SUBJECT TO USE ENTER 3 1_10I KEY
LATERAL TORSIONAL PROCEDURE PROCEDURE .
BUCKLING? 3.1-10 3.1-10?
|-
L
90
GO TO | FROM
FIND USE ENTER 3.1-9 | KEY
MEMBER FLEXURAL PROCEDURE PROCEDURE . |
STRENGTH? 3.1-9 3.1-9?
>
»
93
CARS PROVIDES
MEMBER CAPACITY \
PROCEDURES ONLY

AS DESCRIBED IN
THIS PROCEDURE

GO TO;FROM
TR
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3.1 - 3.4

95

Sec

Reference:

ENTER;FROM
6A | 1

MEMBER CAPACITIES
USING SECTION
PROPERTIES

TORSION
OF
MEMBER?

COMBINED
AXIAL LOAD AND
BENDING OF
MEMBER?

AXIAL
CAPACITY OF
MEMBER?

97

USE
PROCEDURE
3.1-G19

101

USE
PROCEDURE
3.1-G18

CONCENTRICAL
LOADED

COMPRESSIO

MEMBER?

ENTER
PROCEDUR
3.1-G19?

tions

E

G0 TO
3.1-619

FROM
KEY

ENTER
PROCEDUR
3.1-G18?

E

GO TO
3.1-618

FROM
KEY

Y

106

LYy

N

USE
PROCEDURE
3.1-G16

ENTER
PROCEDURE
3.1-G16?

Y

108

GO TO | FROM

KEY

Y
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Reference: Sections 3.1 - 3.4
12
111
MEMBER CAPACITIES 1
| USING SECTION i
ENTER!FROM J--------- PROPERTIES ENTER!FROM
7A i 6 (Cont’d) 7Bi 6
115
MEMBER GO TO | FROM
FLEXURAL SUBJECT TO USE ENTER 3 1—G10= KEY
CAPACITY OF LATERAL TORSIONAL PROCEDURE PROCEDURE . |
MEMBER? BUCKLING? 3.1-G10 3.1-G10? |
-
Ll
119
GO TO | FROM
FIND MEMBER USE ENTER 3 1_Ggl KEY
FLEXURAL PROCEDURE PROCEDURE . |
STRENGTH? 3.1-G69 3.1-G9? |
-
L
122
CARS PROVIDES
A MEMBER CAPACITY |
PROCEDURES ONLY
AS DESCRIBED IN
THIS PROCEDURE
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KEY

Reference:

126 COMBINED

ENTER
PROCEDURE
3.1-1472

Sections

3.1 - 3.4

124

BENDING & SHEAR
ENTER USE SHEAR STRENGTH
PROCEDURE PROCEDURE OF
3.1-137? 3.1-13 WEB?
TRANSVERSE
LOAD
CAPACITY
131
USE
PROCEDURE SINGLE WEBS?
3.1-14

BEAMS
WITH HIGHLY
RESTRAINED
WEBS?

140

CARS PROVIDES WEB
DESIGN PROCEDURES
ONLY AS DESCRIBED

TO CARS DESIGN PROCEDURES (8 of 12)

STRENGTH OF WEBS
USING ELEMENT
GEOMETRY

128

USE
PROCEDURE
3.1-12

136

USE
PROCEDURE
3.1-15

PROCEDURE
3.1-127?

PROCEDURE
3.1-15?

ENTER

ENTER

IN THIS PROCEDURE

PROCEDURES
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3.1 - 3.4

ENTER : FROM
9 | 1

Reference:

STRENGTH OF WEBS
USING
SECTION PROPERTIES

Sections

COMBINED 144
BENDING &
STRENGTH USE ENTER GO TO ! FROM
PROCEDURE PROCEDURE
3.1-G13 3.1-G13? 3.1-G13; KEY
TRANSVERSE
LOAD
CAPACITY
»
148
WITH USE ENTER GO TO ! FROM
SINGLE WEBS? PROCEDURE PROCEDURE i
3.1-G14 3.1-G14? 3.1-G14; KEY
No
)
L
151
CARS PROVIDES WEB
| DESIGN PROCEDURES Y
ONLY AS DESCRIBED
IN THIS PROCEDURE
Section 5.1 Key to CARS Design Procedures PROCEDURES
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Reference: Sections 3.1 - 3.4

153

ENTER;FROM
10 | 1

STRESSES IN
--------- CURVED MEMBERS

155
GO TO | FROM
CIRCULAR USE ENTER 3.2-2 i KEY
TUBULAR PROCEDURE PROCEDURE . i
MEMBER? 3.2-2 3.2-27? i
»-
P>
159
GO TO | FROM
USE ENTER 3.2-1 i KEY
WEBS IN PLANE OF PROCEDURE PROCEDURE . 1
CURVATURE? 3.2-1 3.2-1? i

No

Y

162

CARS PROVIDES
\ CURVED MEMBER \
PROCEDURES ONLY
AS DESCRIBED IN
THIS PROCEDURE

y
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Reference: Sections 3.1 - 3.4

164

ENTEREFROM
1A |1

INTEGRITY OF
SURFACE ELEMENTS
--------- (PLATES, CURVED
SURFACES ETC.)

168

166
GO TO | FROM
DENT USE ENTER
RESISTANCE? PROCEDURE PROCEDURE 3.3-4 i KEY
3.3-4 3.3-4?
)
»
LATERAL 170
INTEGRITY GO TO | FROM
OF CURVED USE ENTER
PROCEDURE PROCEDURE 3.3-3 i KEY
3.3-3 3.3-3?
»-
>
174
GO TO | FROM
DEFLECTION USE ENTER 1
PROCEDURE PROCEDURE 3.3-2 i KEY
3.3-2 3.3-2? 1

Y

177

CARS PROVIDES
\ SURFACE ELEMENT \
DESIGN PROCEDURES
ONLY AS DESCRIBED
IN THIS PROCEDURE
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Reference: Sections 3.1 - 3.4

INTEGRITY OF
......... CONNECTIONS
(FASTENERS)

ENTER;FROM
128 |1

181
GO TO ! FROM
SHEAR USE ENTER 3.4-1 | KEY
INTEGRITY? PROCEDURE PROCEDURE .
3.4-1 3.4-12
-
>
185
GO TO ! FROM
USE ENTER !
SPACING PROCEDURE PROCEDURE 3.4-2 | KEY
REQUIREMENTS? 3.4-2 3.4-22

No

Y

188

CARS PROVIDES
/ CONNECTION Y
DESIGN PROCEDURES
ONLY AS DESCRIBED
IN THIS PROCEDURE
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