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B 6.0.0 Rings

Charts and tables are presented to facilitate the analysis of rings
and ring-supported shells, Section B 6.1.0 deals with rings that are
rigid with respect to the resisting medium, i.e., for an out-of-plane
loading, the free body of a ring supported by a thin shell is as follows:

Only bending is considered in the deflection curves for the in-plane
load cases given on pages 9 through 54. Refer to page 56.1 to include
the effects of shear and normal forces.

Section B 6,2.0 deals with circular cylindrical shells supported
by '"flexible' rings. The choice between the use of this section over
section B 6.1.0 for any given problem is left to the analyst. Experience
should be gained on both methods.
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B 6.1.0 Rigid Rings

In general, four basic loadings are required to define all loads
on a ring loaded in the plane of the ring. They are:

Loading by a single radial force
Loading by a single tangential force
Loading by a single moment

Loading by a distributed load.

oo

Special cases for out-of-plane loadings are considered in Section
B 6.1.2.

The procedure for calculating the Bending Moments of the basic
in~plane loading is briefly reviewed in the following discussion.
Many other loading conditions may be analyzed by using these basic
cases by applying the principal of superposition,

The general equation for the transverse force (shearing force on
a cross-section) is

dm _ _dm

S§ =rm = — ... G ieeatterenrar et
ds rdg

i
—~
r—d
—

The general equation for the axilal force is derived as follows:

Nedy  S+dS X
/ (N+dN) -gﬂ.x N+dN
%f R dg
S 2
BsRdg N A\ N
(a) (b) ‘N %‘3’-

Fig. B 6.1,0-1
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B 6.1.0 Rigid Rings (Cont'd)
ZFx=o=-s+(s+ds)+(N+dN)-‘2"i+N—-‘;¢+P¢Rd¢
= dS + Nd¢ +dN§¢+PRd¢
Neglecting the second order term, <' >
ds
N = - @ PbR .......................... e e . (2)

The second term (%zR) occurs in the case of a distributed load.

The procedure to obtain an expression for the bending moment is
illustrated by the following specific case:

Load

(b)

Fig. B 6.1,0-2
Because of symmetry Y = 0

The shear flow distribution is obtained from q = SQ/I, where Q
is the static moment of half the ring, S is the shearing force, and I
is the moment of inertia of the section,

S S sin ¢ P sin &
= 3 5 = E—
q¢ <R3 f RdZ R cos ¢ TR —
o
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B 6.1.0 Rigid Rings (Cont'd)

(6-6)
dMq = 9 RdS® R [1"-C'OS (%-0)]
R[Ll-cos (g-8)] - fﬁ sin & R%d0 [1l-cos (4-9)]
4]

PR

qu = S sing [l-cos (#-8)1do

=%{—- <1 - cos g - ¢—s§n Qj)

P

Mp¢ = '—-'-2" R sin &

Fig. B 6.1,0-3

R Y=+l (xz=H%

R sing
0

My = -R cosg My ==-R sing M, = +1

Fig.B 6.1.0-4
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B 6.1.0 Rigid Rings (Cont'd)
The displacement "i" due to load system "k" = Bj = 51
3 s
2 7R
EI B,y = f (-R cos ¢ )* Rdp = —
o
L 3 Deflections due
- 2 _ TR to unit loads
EI 5yy - f (-R sin ¢)° Rdg = 2 > shown in
o Fig. B 6.1.0-4
2
EI azz = f (+1)" Rdg = 1R

o L
Displacements due to applied forces and reactions

EL & ., = f (M + M ) M,ds Because of symmetry MMy = 0
= f ( 1 _ cosszﬁ g sin ¢ ) PR (-R cosg ) Rdg = 3PR
n 2 8
EI 8,0 = f (M, + M) M,d¥
1
= f PR( sing . 1 _ cosg _ ¢31n¢>(+1) RAS =
o 2 14 s
X = = axo = - __3_2 1
Sxx b
k Redundant obtained by equating
7 - zo_ _ _ 3R deflections,
5] 2n
zz

By superposition

=M, + Mg+ XM, + ZM,

- PR sing +<l_cos¢_ ¢Sin¢> PR+<--3—P><-Rcos¢>
2 T T 2 n 4r

+
VRN

1
N o
:1‘%
N

~~

+

—

-

I

. g
[(rt-gﬁ)s:.ngs - --c%- -1:] 2P§

_ daM _ S8ing P

S = .__Rdgs [ > + (5n-¢g) cos g :l Cre
- 3cos g P

N--—d¢= |:(:rr-¢)sin¢ + 2 :} 7
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B 6,1.0 Rigid Rings (Cont'd)

Sign Convention
Moments which produce tension on the inner fibers are positive.

Transverse forces which act upward to the left of the cut are
positive,

Axial forces which produce tension in the frame are positive.

w A=

Fig. B 6.1.0-5 Positive Sign Convention
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B 6.1.1 1In-Plane Load Cases

Coefficients to obtain slope, deflection, bending moment, shear,
and axial force along with equations for these values are given for
some of the frequently occuring load cases,
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B 6.1.1 In-Plane Load Cases (Cont'd)
Index
I. Z. 3. PP P 5. o
| | ;;/J;\E
P P P
8 9, 10.
-\\ P
7 7N | 7N
J VA ENGPAE
p = P P A :
13, 14. 15.
K M' M' Ml Ml
C/ N C

N M'

18,
P¢ =Ppaxcosg

21.P4=Pmaxcos | 22, 3. .
22
@9 o |
; Pmax Pmax Pm.qv
Pﬁlax P¢.= maxCOS¢ P¢=Pmax cosg P¢ =PmaXC osﬂ.
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B 6.1.1 In-Plane Load Cases (Cont'd)
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B 6.1.1 1In-Plane Load Cases (Cont'd)
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B 6.1.1 In-Plane Load Cases (Cont'd)
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B 6.1,1 In-Plane Load Cases {(Cont'd)
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B 6.1.1 In-Plane Load Cases (Cont'd)
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B 6.1.1 In-Plane Load Cases (Cont'd)
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B 6.1.1 In-Plane Load Cases (Cont'd)

/ _ LT

Ky PR

A S

CASE i0
Q=KqP
N=Ky P
<
N
1\;
N\

P

.
R
A
i
/
~L

} 4

QNI P R QPR .

A
;
l

A

A
rd
=
/l
80° 100° 120° 140° 160° 180° 200° 220° 240° 260° 280° 300° 320° 340°

60°

\
h
/P’N
\\
40°

<
\\
/l
20°

N

A Y
ol
8

- .08l-4
-12
~16|=
-20H0
1

KmKn
2&:0
I6
12

08{ 4
04| 2

o)

- 04-2



CASE I
. PR3
Ka K &Kp EY
A Kg 2
PR
00804
00603 a
L V4
004]02 f A / X\ 4 \
X A \ 1 \\
002].01 - E <t Y \
\ \ £ N
ol o = [ \ N
/ \ y ,
]
00270 - N/ ; S a
/
-00alo2— 24 / )
// NA A
00603
\\
-003P4
20° 40° 60° 80° 100° 120° 140° 160° 180° 200° 220° 260° 260° 280° 300° 320° 340°

(p,3uc)) sose) peo] JuBid-UT T1°1°'9 €

67 23eq

1961 13quaidag g7

9 g uot3deg



Section B 6
15 September 1961
Page 30

B 6.1.1 In-Plane Load Cases (Cont'd)
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B 6.1.1 In-Plane Load Cases (Cont'd)
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B 6.1.1 In-Plane Load Cases (Cont'd)
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B 6.1.1 In-Plane Load Cases (Cont'd)
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B 6.1.1 In-Plane Load Cases (Cont'd)
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Section B 6
July 9, 1964
Page 56. 1

B 6.1.1 In-plane Load Cases (Cont'd)

Deflection curves for the three basic load cases due to shear and
normal forces are displayed on the following pages. A shape factor
(B) that is to be used with the curves for shear deflection of various
cross-sections is tabulated below.

Cross-Section , Shear Area Shape Factor, f3

Area of Web

t t t 1
= 3=1.00
B R Ag th i
t t t 1n
A

=

-

o

-

H

Entire Area | P

1.2.0 forb_zO.SOh

7
Q

Ag=bh B=1.00forb < 0.50h

C =T~

Entire Area

B =2.00
” Im Aq=2r rmt
I-(— w —->-| Entire Area 3b? - a) a
2T T F y B :].‘I"—"—'—""————‘t_-].
t 1] b AQ= (w)i- 2b3
< _ Yo ¥ Q= (v 4 b ]
N. A. / ( 2a)( w~-2t) 10 p%.
< If the flanges are of
p = radius of gyration nonuniform thickness,
with respect to the they may be replaced
necutral axis by an ''cquivalent"

section whose flanges
have the same width
and arca as those of
the actual section,

Fig. B6.1.1-1
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B 6.1,1 In-Plane Load Cases (Cont'd) HUN.N@ 56.2
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B 6.1,1 In-Plane Load Cases {Conttd) July 9, 1964
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B 6.1.1 In-Plane Load Cases {Cont'd) July 9, 1964
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B 6.1.2 Out-of-plane Load Cases

Sign Convention

The following sign convention is given to define the positive
directions for out-of-plane loads,

Moments which produce tension on the inner fibers are positive,.
Torque "T" and lateral shear "V" are positive as shown in Fig.
B 6.1.2-1.

+M

+T +V I

Fig. B6.1.2-1
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B 6.1.2 Out-of-Plane L.oad Cases {Cont'd)

Index

I
2
all cross sections
2.
T Taf
_ + 3x -
2 2 u

0 )
For all cross sections

3 MA -
| o smmit— 1
]
hid M A
x 3u
2 2
For all
cross sections

Fig. B6.1.2-2
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B 6.1.2 Out-of-Plane Load Cases {Cont'd)
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B 6.2.0 Analysis of Frame-Reinforced Cylindrical Shells

Tables are presented giving the loads and displacements in a
flexible frame supported by a circular cylindrical shell and subjected
to concentrated radial tangential, and moment loads. Additional
tables give the loads in the shell., The solutions are presented in
terms of two basic parameters, opne of which is of second-order
importance. Procedure for modifying the important parameter to
account for certain non-uniform properties of the structure.are
presented.

Notation

A 2.25
7
2
()
E Young's modulus ~ 1b /in2
Ef Young's modulus of unloaded frames ~ lb/in2
E, Young's modulus of loaded frame ~ 1b/in2
Egk Young's modulus of skin ~ lb/in2
e base of natural logarithms
F axial force in loaded frame ~ 1b
G shear modulus ~ 1b/in?
I moment of inertia of a typical unloaded frame ~ in®
I, moment of inertia of an unloaded frame, distance "4£" from
the loaded frame -~ in

I, moment of inertia of the loaded frame ~ in®
i I/fo ~ in°

2 distance from loaded frame to undistorted shell section ~ 1in
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B 6.2.0 Analysis of Frame-Reinforced Cylindrical Shells (Cont'd)

Notation (Cont'd)

2] M4
Le characteristic length (see Glossary) = L [ tr ] ~ in
Ve 2
L. characteristic length (see Glossary) = ; \/ g:' ~ in
2o frame spacing ~ in
M bending moment in loaded frame .~ in-1b
Mo externally applied concentrated moment -~ in.1lb
Py externally applied radial load ~ 1b
P axial load per inch in the shell ~ 1b/in
q shear flow in shell ~ 1b/in
T radius of skin line -~ in
S transverse shear force in loaded frame -~ 1b
s transverse shear per inch in shell ~ 1b/in
T, externally applied tangential load ~ 1b
t skin panel thickness ~ in
t! effective skin panel thickness for axial loads ~ in
teo weighted average of all the bending material (skin and

stiffeners) adjacent to the loaded frame, assumed uniformly
distributed around the perimeter -~ in.

u axial displacement of shell ~ in.

v tangential displacement of shell -~ in.
W radial displacement of shell . in.

X axial co-ordinate of shell ~ in.

Y "beef up" parameter I,/2i L.

7p Y for nearby heavy frame
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B 6.2.0 Analysis of Frame-Reinforced Cylindrical Shells (Cont'd)

Notations (Cont'd)
8 rotational displacement ~ radians

8 polar co-ordinate of frame and shell

Basic Assumptions

In the method of attack with which this section is mainly concerned,
a simplified structural model (Fig. B 6.2,0-1) is used to obtain a
solution for a uniform shell stretching to infinity on both sides of
the loaded frame. Clearly the effects of any frame can be propagated
only a finite distance along the shell. In practice, the perturbations
from the "elementary beam theory" are, at worst, negligible at some
characteristic length "L¢" inches away from the loaded frame, Procedures
for modifying the solution to account for discontinuities and non-
uniform properties are discussed in the following sections. For the
model used, the following assumptions are made:

(1) Concentrated loads are applied to the loaded frame and
are reacted an infinite distance away on either one or
both sides. The shell extends to infinity on both sides.

(2) The loaded frame has in-plane bending flexibility. It
is free to warp out of its plane and to twist. It has
no axial or shearing flexibilities. Its moment of
inertia for circumferential bending is constant.

(3) The effects of the eccentricity of the skin attachment
with respect to the frame neutral axis is ignored for
both the loaded and unloaded frames.

(4) The shell consists of skin, longerons, and frames
similar to the loaded frame, but possibly with different
moments of inertia. The skin and longerons have no
bending stiffness. All properties of the shell are
uniform,

(5) The longerons are ''smeared out'' over the circumference
giving an equivalent constant thickness, t', (including
effective skin), for axial loads.

{6) The shell frames, but not the loaded frame, are "smeared
out" in the direction of the shell axis, giving an
equivalent moment of inertia per inch, "i", for
circumferential bending loads.
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B 6.2.0 Analysis of Frame-Reinforced Cylindrical Shells Cont’'d)

Basic Assumptions (Cont'd)

The simplified structural model described by the basic assumptions
bear only slight resemblance to practical space vehicle shells, however
the difference is compensated by, modification of certain parameters as
discussed in the following pages,

Glossary of Terminology

Characteristic length - In this section there are two characteristic
lengths, defined as follows: Lg is the distance required for the
exponential envelope of the lowest order self-equilibrating stress
system to decay to l/e (e ~ base of natural logarithms) of its value
at x = o, provided that the skin panels are rigid in shear. Ly is the
distance required for the envelope of the lowest order self-equili-
brating stress system to decay to l/e of its value at x = o, provided
that the frames are rigid in bending,

’/_ Shell with Flexible Frames “\\

to « to o

|
|

Externally Loaded Frame

Fig. B 6.2.0-1

Fig. B 6.2,0-2 Load per inch ard dis-
placements in the shell (Loaded frame
at x=0)
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B 6.2.0 Analysis of Frame-Reinforced Cylindrical Shells (Cont'd)

Evaluation of Parameters Ly, Lo, and ¥
Case of uniform shell

In cases where the shell happens to satisfy all the assumptions
listed in the previous pages, and in particular, if the skin thickness,
stringer area, and shell-frame moment of inertia are uniform in both
the axial and circumferential directions, the following formulas may
be used:

, o 2 1/4
LC = W 1 lllllllllllllllllllllll (l)
_ T E t'
L, = > \/ Gt rererreeseeeaenn e {2)
I
_ 0
7 2iL, et e e e 3)

Young's modulus for skin, stiffeners and all frames is assumed
equal. Coefficients are obtained by use of these parameters.(L., L., 7)
in the tables. These coefficients yield the required loads and defor-
mations when substituted into Egs. 14 thru 21. In non-uniform shells,
use the modified parameters indicated in the following equations:

Case of non-uniform shell

(a) 1In the case that the shell properties, i, t, and t', vary
over the surface of the shell to a moderate degree, the
following formulas and definitions are appropriate;

1/4
Eg t. .2
L. = —L [ %_E_.r__] e (4)
Ve £
E
_ r sk t'
Lr - 2 G t ......... “ + % e v e e e e asoas (5)
E. I
o "0
7 2B, 1 L, e e e e (6)

The stiffness factors, Gt, Egk, te, and Efi, must be averaged in
the neighborhood of the loaded frame. The factors Gt and Egki shall
be averaged over a length of shell extending approximately one-half of
a characteristic length from the loaded frame in both directions.
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B 6.2.0 Analysis of Frame-Reinforced Cylindrical Shells (Cont'd)

Case of non-uniform shell (Cont'd)

(b) When unloaded frames have unequal moment of inertia or are
unequally spaced, the following weighting factor is used for
computing Egi:

Eei = (Bpidpog * (BEL)gpp  vevevreneeeninns e (7)

(Egidpyg = T— b €7 O N (8)
C fwd

Efidary = T BOMEEIE)  eieiiiiiiiiinn. el (9)
C aft

Where
We=1- -2 for x <L,
C
=0 for x > LC

(x is measured forward and aft of loaded frame)

The summations in Eqs. (8) and (9) are to be extended over all
frames except the loaded frame, The method of calculation gives
greater importance to frames closest to the loaded frame and less
importance to those farther away. For the case of a single, particular
heavy, neighboring frame, or for other neighboring discontinuities such
as rigid bulkheads, a free end, or a plane of symmetry, the correction
factors to be discussed is applicable. If those corrections are
applied, the heavy frame or other discontinuity must be ignored in
applying Eqs. (7), (8) and (9). 1In particular, if the loaded frame
is near the end of the shell, the shell must be continued beyond the
end, fictitiously, in the summations of Eqs. (7), (8), and (9), as
though the shell were symmetric about the loaded frame and extended
for a length greater than L. on both sides of the loaded frame.

The method of calculation indicated in this sub-section exaggerates
the effect of frames which are heavier than average when compared with
the more accurate method of correction given in the next section.

Since L. depends on (Efi)l 4, an initial estimate of Efi is required
in order to calculate the L¢ used in Eqs. (7), (8), and (9).
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B 6.2.0 Analysis of Frame-Reinforced Cylindrical Shells (Cont'd)

Corrections to y , the "Beef-Up" parameter
The general form of the modified "beef-up" parameter, ¥ *, is:
LA S O D - 1 2 (10)

where 7 is computed by the methods of the preceding section, and fg,,

fp, and f. are factors accounting for effects of nearby heavy frames
etc. -

Modification for different value of Ly/L¢

The value of Lr/Lc used iIn the graphs are 0.2, 0.4, and 1.0.
To account for values of this parameter between 0.2 and 1.0, graphical
interpolation should be used. Otherwise, the following formula may be

Y * =7 y — = 2(11)
() ] ()]

where (Lr/Lc)" is the wvalue of the parameter for the shell, and

(Ly/Lc)* is the value of the parameter closest to (Lr/Le)' , for which
graphs are available,

Modification for finite frame spacing

The modification for finite frame spacing is as follows:

4o

2
L
1 r 1
2L K 2 7 Ky Lc 1+G£2
(o]

where

y/

o = distance from loaded frame to adjacent frames

2
(lLr
1+ 2 Lc
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B 6.2,0 Analysis of Frame-Reinforced Cylindrical Shells (Cont'd)

Modification for nearby heavy frames and for other similar nearby
discontinuities.

The corrections to "4 '" in a previous section are not intended to
account for discontinuities in circumferential bending stiffness. The
form of the correction for these effects is:

7 * = ¥ .f(z) cevesrasens faee s e st i e ...{....,.(13)

Fig. B 6.2.0-3 shows £(2) plotted for nearby heavy frames and for
nearby rigid bulkheads. Fig. B 6.2.0-4 shows £(2) plotted for a
finite length of shell terminated in various ways on one side of the
loaded frame. The validity of the correction is considered doubtful
for £(2) < 0.25, due to the importance of higher order stress systems.
Figures B 6,2.0-3 and B 6.2.0-4 are for Ly/L. = 0.4, but their varia-
tion with Ly/Lc is negligible for conventional shell-frame structures
and adequate in other applications for Ly/L¢ < 0.75. The corrections
for nearby planes of symmetry and antisymmetry can be used to solve
problems where two similar frames are simultaneously loaded. To
illustrate the method the two following examples are given:

Example 1

A frame of moment of inertia 4.0 in® that is subjected to
concentrated loads is supported in a uniform shell whose characteristic
length, L¢, is 200 inches and moment of inertia per unit length, i,
is 0.10 in.3. A heavy frame having a moment of inertia 16.0 in4 is 50
inches to one side of this frame. The loaded frame and shell loads
are required,.

The parameters needed are:

4.0 _
= et = (3,10 by Eq. (3
7= ZC1)(200) y Fq. ()
Y, - 16 < 9.40
z .
2(.1) 200
L 50 = g.25
L. 200

Using &) and £/L. in Fig. B 6.2.0-3 yields £(2) = 0 75

y%* = 0.75 (0.10) = 0.075 by Eq. (13)



Section B 6

15 September 1961
Page 67

B 6.2.0 Analysis of Frame-Reinforced Cylindrical Shells (Cont'd)

Example 1 (Cont'd)

Use v = 0.075 instead of 0.10 in the curves to account for the
presence of the heavy frame on the stresses in and near the loaded
frame.

Example 2

A shell whose characteristic length, L., is 250 inches is supported
by a large number of identical frames whose moments of inertia are 2.0
in%, spaced 24 inches apart., A pair of frames 96 inches apart are
subjected to concentrated loads at the same polar angle, ¢ . The two
radial loads are of equal magnitude but opposite sign, while the
tangential loads are of the same magnitude and sign., The loads in
the loaded frames and shell are to be found,

I 2

i-= = = ,0833
2, 2
- Io - 2 = 0.04
7 21l 2(.0833)(250) -048 by Eq. (3)
L - _48 - pg.192
Le 250

For the tangential loads there is a plane of symmetry midway
between the loaded frames, while for the radial loads a plane of anti-
symmetry exists at the same place. From Fig., B 6,2.0-4 it is seen
that for the radial load stress system, £(2) = 0.32, while for the
tangential loading £(2) = 1.75. Hence, the values of ¥ * to be used
in the graphs are 0.015 and 0.084, respectively.

Eccentricity between skin line and neutral axis of the loaded frame,.

In the three types of perturbation just discussed, it is possible
to account for the effects by modifying 7 only, since the "elementary -
beam-theory" part of the solution is always valid. In the case when
the eccentricity between skin line and neutral axis of the loaded
frame exists, the "elementary-beam-theory" solution is also affected,
This particular aspect is discussed in Appendix E of reference 1.
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B 6.2.0 Analysis of Frame-Reinforced Cylindrical Shells (Cont'd)

1.0

T L f
0.9 ' .
‘ - 7, = 0.1
§/
0.8} '
~ 7£= 0.5 7]
. 7},: 1.0
0.7
72 = 2.0 .
’)fz = o
- 0.6} ~
N
L]
0.5+ —
Two Rigid Bulkheads Symmetrically
0.4 Placed about the Loaded Frame
0.3 —
0.2} -
0.1[— —
0 ] | il 1 (I 1 | L 1
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
2
L

Fig. B 6.2.0-3 A single frame on one side of loaded frame or two
rigid bulkheads symmetrically placed about the loaded

frame curves of £(2) and £(3). L. /Lc = 0.4.

N
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B 6.2.0 Analysis of Frame-Reinforced Cylindrical Shells (Cont'd)

4.0 T T ) T T ) T T — 1 T
—
£(2)
L. To
3.5 Tow
] Loaded Frame

3.0

2.5

2,0

Free End at x = £

1.5 -
Plane of
1.0 — Symmetry At
x =4
Plane of Anti-Symmetry at
X =4
0.5.., —
Built-in At )

L | | 1 ] ] ] | | | ] ]
0 0.2 0.4 0.6 0.8 1.0.1.2 1.4 1.6 1.8 2.0 2.4 2.6 2.8

0

A/

Fig. B 6.2.0-4 Finite length of shell on one side of loaded frame f(2)
vs 4/Lc for various boundary conditions at x =g , Lg/L; = 0.4.
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B 6.2.1 Calculations by Use of Tables

Eqs. (14) thru (21) are given in this section, by which the effects
of a concentrated load or moment on a shell-supported frame may be
computed by using the tabulatedcoefficients. The method of computing

7 1is indicated in a previous section. These enable the shear flow
and axial load at all points in the shell and the internal loads and
displacements of the loaded frame to be computed,

The following parts of the overall solution are omitted in the
tabulated coefficients:

(1) The "elementary-beam-theory'" part of skin shear flow
which 1s calculated from beam theory.

(2) The "elementary-beam-theory" part of the axial load
intensity in longerons which should be calculated
from beam theory.

(3) The rigid translations and rotation of the loaded
frame.

As a consequence of items (1) and (2), shear flow and axial load
intensity in the shell, as calculated from the tables, can be added
directly to the results of an "engineers bending theory" calculation.
The shear flow and axial load distributions given in the tables are
assumed to be symmetrical with respect to the loaded frame, In a
shell that is unsymmetric about the loaded frame, the shear flows and
axial loads are not symmetric about the lcoaded frame. It is not
possible to derive a simple correction for this effect, but the exact
solutions indicated in reference 2 are applicable.

Distributed load on a frame

The effect of a distributed load on one frame may be obtained by
superimposing the effects of the concentrated loads into which the
distributed load can be resolved. The axial load and shear flow in
the shell can be obtained for loads on several frames by a similar
superposition, since "p" and "q'" are tabulated in Ref. 3 NASA TN D402
as a function of x/L..

Frames adjacent to the loaded frame

At the present time it is not possible by use of tables to compute
the internal forces in frames adjacent to the lcoaded frame. It is,
however, a simple matter to tabulate the frame-bending moment per
inch, "m", and the other internal forces as a function of x/Lgc. The
bending moment in an adjacent frame, due to a force applied at the
loaded frame, is then obtained by multiplying "m'' at the frame station

by I4/1i (see Appendix D of reference 1).
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B 6.2.1 Calculations by Use of Tables (Cont'd)

Effect of local reinforcement of the loaded frame

It is not practical to attempt to cover, by a set of tables or
charts, the many possible reinforcing patterns that can be used to
locally strengthen frames in the region of applied concentrated loads.

"A solution is presented in Appendix A of reference 3, together with a
simple example, to illustrate the numerical procedure. A loaded frame,
whose moment of inertia varies around the circumference in any manner
can be treated as a frame of constant moment of inertia that is rein-
forced to produce the actual inertia variation.

Tables

The loads and displacements of the loaded frame and loads in the
shell are given in terms of the non-dimensional coefficients of the
tables by the formulas below. The tables contained in this section
are for M, S, F, p, and q at x = o.

Coefficients for displacements v, w, and 7 are tabulated in Ref. 3
along with coefficients for '"¢" and "p" as a function of x/Lc.

P, T M,

= 0
q—qu—;—+th ” +Cqm—rz—. L I L T R R R R R (14)
P L T L M L
- 0 c 0 c (o) c
P = Cpp 7 (r > *Cpr T < r)'cpm ") < r > (13)
M=Cl-np Por+cmt T0r+CmMO P I R R R R (16)
MO
S = Cgp Po + Cst To + Csm - B ¢ Y3
M
F=Cfp PO+Ctt T0+Cfm -0 sttt rer s st sarave e TR (18)
r
r3 Zr3 7r2
v = Cyp Py —L—EIO + Cyt T, RT, + Cym Mo — (19)
()
3 3
r r 2
W= P +C,, T + 0 My =L el (20)
pr o EI, wt “O EI wm o El,
8 =cC P r? +C T XX 4+ ¢ r_ .. (21)
5 P Po EL, st To emMo EZI .....
o o
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B 6.2.1 Calculations by Use of Tables (Cont'd)

Sign Convention

Loads, moments, and displacements are positive in the loaded
frame as shown in Fig, B 6.2.1-1.

Neutral axis

Fig. B 6.2.1-1
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Frame Loads

Index of Tables

Coefficient Lr/Lc=.200 Lr/Le=.400 Lr/Le=1,000
Cap B 6.2.1-1 B 6.2.1-5 B 6.2.1-9
Bending
M t,
N Cont B 6.2.1-13 | B 6.2.1-17 B 6.2.1-21
Comn B 6.2.1-25 B 6.2.1-29 B 6.2.1-33
Csp B 6.2,1-2 B 6.2.1-6 B 6.2,1-10
Shear, Cor B 6.2.1-14 | B 6.2.1-18 B 6.2,1-22
S
Com B 6.2.1-26 | B 6.2.1-30 | B 6.2.1-34
Cfp B 6.2,1-3 B 6.2.1-7 B 6.,2,1-11
Axigl
Load, Cey B 6.2.1-15 | B 6.2.1-19 | B 6.2,1-23
F
Cfm B 6.2.1-27 B 6.2,1-31 B 6.2,.1-35
Shear qu B 6.2.1-4 B 6.2.1-8 B 6.2,1-12
Flow, ¢q _ - _
At Ring th B 6.2.1-16 B 6.2.1-20 B 6.2,.1-24
C B 6.2.1-28 B 6,2.1-32 B 6.2.1-36
gqm




TABLE B 6.2.1-1

Crp - Lr/Le = 200 X =

Y .02 .03 .05 .10 .20 .30 .50 1.00 3.00

¢0

0 . 0463 .0536 . 0646 .0833 .1066 .1221 .1430 .1713 .2072

5 .0141 .0201 .0296 ,0465 .0682 .0829 .1030 .1303 .1652
10 . 0004 .0036 .0096 .0219 .0396 .0522 .0698 .0946 .1267
15 .0038 -.0032 -.0007 .0064 .0189 .0286 .0429 .0638 .0918
20 L0047 -.0054 -.0055 -.0029 ,0043 ,0109 .0214 .0376 .0605
25 L0041 -.0056 -.0073 -.0081 .0057 0022 .0043 .0156 .0327
30 .0033 -.0050 -.0075 -.0108 0122 0116 -.0089 -.0028 .0083
35 .0029 -.0045 -.0072 -.0120 .0164 .0182 -.0190 -.0176 -.0128
40 .0027 -.0041 -.0069 -.0123 .0189 .0226 -.0264 -.0295 -.0307
45 .0024 -.0037 -.0064 -.0122 .0202 0254 -.0317 -.0367 -, 0454
50 .0022 -, 0034 -.0059 -.0117 .0206 .0269 -.0351 -, 0455 -.0572
55 .0022 -.0033 -.0056 -.0112 . 0205 .0274 -.0371 -.0503 -.0662
60 .0021 -.0031 -.0053 -.0106 .0198 .0272 -.0379 -.0531 -.0726
65 0019 -.0029 -.0049 -.0098 .0189 .0263 -.0376 ~.0543 -.0766
70 .0018 -.0027 -.0045 -.0091 .0177 .0250 -.0365 ~.0540 -.0783
75 .0017 ~.0025 -.0042 -.0083 .0163 .0234 -.0347 -.0525 -.0779
80 .0015 -.0022 -.0037 -.0075 .0148 .0214 -.0323 -.0499 -.0757
85 .0013 -.0020 -.0033 -.0066 ,0132 .0193 -.0294 -. 0464 -.0718
90 .0012 -.0017 -.0029 -.0058 .0115 .0169 -.0262 -.0421 -.0665
100 .0008 -.0012 -.0020 -.0039 . 0080 .0119 -.0190 -.0317 -.0523
110 ,0005 -.0006 -.0011 -.0021 . 0044 .0068 -.0113 -.0200 -.0349
120 ,0000 -.0001 -.0001 -.0004 .0010 .0018 -,0036 -.0078 -.0158
130 .0003 .0004 .0007 .0013 .0022 .0029 .0036 .0040 0033
140 .0006 .0009 0014 .0027 .0051 .0070 .0101 0147 .0211
150 .0008 .0012 .0020 .0039 .0074 .0104 .0154 .0237 .0362
160 .0009 .0015 L0025 .0048 .0091 .0130 .0194 .0305 L0478
170 0011 .0017 ,0027 .0053 .0102 L0145 .0219 .0347 .0550
180 .0011 .0017 .0028 .0055 .0105 .0150 .0227 .0361 .0575

7/ 98eg

1961 z12queidsg ¢

9 g uo1lo3g



TABLE B 6.2.1-2
Csp Ly/Le= 200 X

7 .02 .03 .05 .10 .20 .30 .50 1.00 3.00

2°

0 -.5000 -.5000 -.5000 -.5000 -.5000 -.5000 -.5000 .5000  -.5000

5 - . 2464 ~.2738 -.3066 -.3467 -.3813 -.3989 -.4182 4393 -.4610
10 -.0863 -.1199 -.1637 -.2230 -.2787 -.3085 -.3423 .3803  -.4204
15 -.0223 -. 0449 -.0804 -.1374 -.1988 -.2342 -.2762 .3256  -.3796
20 .0000 -.0111 -.0342 -.0802 -.1381 -.1744 -.2197 .2755  -.3390
25 .0098 . 0049 -.0087 -.0426 -.0927 -.1269 -.1719 .2301  -,2991
30 .0080 .0074 .0014 -.0205 -.0602 -.0901 -.1323 .1894  -.2603
35 .0026 .0045 .0038 -.0082 -.0374 -.0623 -.0994 .1530  -.2227
40 .0025 .0042 .0052 -.0005 -.0208 -.0405 -.0721 .1205  -.1865
45 .0032 .0041 .0056 .0039 -.0091 -.0236 -.0494 L0914 -.1519
50 .0007 .0020 . 0042 .0056 -.0011 -.0111 -.0307 .0657  -.1190
55 .0002 .0014 .0037 .0067 .0048 -.0013 -.0152 .0428  -.0880
60 .0023 .0028 .0044 .0080 .0093 .0065 -.0023 .0226  -.0590
65 .0020 .0026 .0043 .0084 .0124 .0125 .0084 .0049  -.0320
70 .0006 .0018 .0038 .0086 .0146 0171 .0171 .0106  -.0073
75 .0018 .0027 .0045 .0092 .0166 .0208 . 0244 .0240 .0153
80 .0028 .0035 .0051 .0098 .0180 .0238 .0303 .0355 .0355
85 .0016 .0027 .0048 .0099 .0189 .0259 .0349 .0451 .0533
90 .0014 .0026 .0048 .0101 .0197 .0274 .0385 .0530 .0687
100 .0025 .0034 .0054 .0106 .0205 .0293 .0431 .0641 0922
110 .0021 .0032 .0052 .0104 .0203 .0293 .0445 . 0694 .1061
120 .0017 .0028 .0048 .0098 .0192 .0280 .0432 .0696 1107
130 .0024 .0031 .0047 .0090 .0174 .0254 .0396 .0652 .1069
140 .0009 .0019 .0036 .0074 .0148 .0217 .0341 .0570 .0954
150 .0018 .0022 .0033 .0061 .0117 .0172 .0270 .0456 .0774
160 .0004 . 0009 .0019 . 0040 .0080 .0118 .0187 .0317 .0545
180 0 0 0 0 0 0 0 0 0
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TABLE B 6.2.1-3

Ce L./Le = .200 X=0
7 .02 .03 .05 .10 .20 .30 .50 1.00 .00
g
§ -3.1241 -2.7540 -2.3243 -1.8128 -1,3837 -1,1695 .9368 -.6856 L4302
5 -2,4792 -2,2671 -1.9943 ~1.6314 -1.2958 -1,1182 .9180 -.6942 4597
10 -1.1964 -1.2557 -1.2662 -1,1891 -1.0445 -.9445 .8155 -.6537 L4679
15 -.3940 -.5499 -.6954 -.7949 -.7955 -.7625 .6996 -.5999 4669
20 -.1715 -.2693 -.3960 -.5335 -.6033 -.6121 .5966 -.5472 4617
25 -.0452 -.099%0 -.1944 -.3340 -.4412 -.4787 L4997 -.4932 L4517
30 .0683 .0250 -.0532 -.1847 -.3089 -.3648 4124 -.4406 .4382
35 .0355 .0235 -.0153 -.1084 -.2212 ~.2818 .3428 ~.3944 L4231
40 -.0207 -.0085 -.0149 -.0690 -.1610 -.2193 .2858 -.3527 .4062
45 .0148 L0157 .0087 -.0318 -.1104 -.1659 .2351 -.3131 .3869
50 .0284 .0231 .0159 -.0128 -.0764 -.1264 .1939 -.2776 .3661
55 -.0182 -.0109 -.0050 -.0147 -.0590 -.1007 .1625 ~.2466 L3444
60 -.0167 -.0114 -.0064 -.0107 -.0436 ~.0786 . 1348 -.2173 L3211
65 .0197 .0127 . 0074 -.0014 -.0290 -.0591 .1101 -.1897 .2963
70 .0022 . 0005 -.0007 -.0043 -.0233 -.0473 .0912 ~.1652 .2710
75 -.0223 -.0164 -.0114 -.0091 -.0204 ~.0386 .0756 ~.1427 . 2449
80 . 0040 .0018 -. 0004 -.0030 -.0132 -.0283 .0599 -.1206 .2177
- 85 .0156 . 0099 .0048 .0001 -.0084 -.0204 .0467 -.1001 .1902
90 -.0125 -.0091 -.0066 -.0051 -.0083 -.0162 .0365 ~.0816 .1626
100 .0151 .0102 .0060 .0028 .0002 -.0039 .0157 -.0460 .1069
110 -.0151 -.0100 -.0056 -.0014 .0020 .0026 . 0006 -.0153 .0528
120 .0139 .0102 .0076 .0071 .0098 L0124 .0148 .0130 .0014
130 -.0071 -.0038 -.0003 . 0047 .0118 .0176 .0260 .0365 . 0450
140 . 0044 L0044 .0054 .0090 L0167 L0241 .0366 .0570 .0856
150 .0052 .0052 . 0064 .0107 .0199 .0288 . 0446 .0730 .1185
160 -.0059 -.0022 .0022 .0094 .0209 .0314 .0500 .0845 L1428
170 0140 L0115 .0109 .0143 .0245 .0349 . 0544 .0920 L1579
180 -.0103 -.0050 .0008 .009%4 .0223 .0339 .0546 .0939 .1627
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TABLE B 6.2.1-4

Lap Ly/L. = ,200 , 0

7 .02 .03 .05 .10 20 .30 .50 1.00 3.00

g

0 0 0 0 0 0 0 0 0 0

5 6.8999 5.3381 3.7739 2.2737 1.3216 L9481 .6150 .3339 .1206
10 6.6814 5.4895 4.1517 2.7002 1.6671 1.2306 .8224 L4601 L1711
15 2.4739 2.5437 2.3603 1.6606 1.3094 1.0231 .7232 4273 .1668
20 .5810 L9941 1.2537 1.2436 1.0055 .8322 .6217 ..3870 .1582
25 .7800 .8745 .9778 .9864 .8433 .7205 .5574 .3597 .1521
30 L1713 .2726 .4288 .5741 .5809 .5312 .4381 .3000 L1334
35 -.5612 -.3448 -.0862 .1887 .3234 .3387 L3111 .2325 L1106
40 -.1377 -.1158 -.0359 L1134 .2230 L2483 L2420 .1911 .0952
45 L1709 .0721 .0278 .0709 L1456 L1729 .1800 .1513 .0794
50 -.2963 -.2542 -.1992 -.0968 .0138 L0624 .0965 ., 0994 .0588
55 -.3463 -.2896 -.2340 -.1492 -.0509 -.0011 L0417 .0613 L0422
60 .0732 -.0008 -.0616 -.0832 -.0473 -.0162 L0171 .0383 .0302
65 -.0570 - -.0879 -.1158 -.1236 -.0899 -.0594 .0230 L0079 .0156
70 ~.3732 ~.3042 -.2486 -.1985 -, 1441 -.1077 L0645 -.0227 .0010
75 -.1369 -.1430 -.1497 -.1522 -.1324 -.1096 .0762 -.0377 -.0084
80 .0374 -.0236 -,0761 -.1166 -.1223 -.1104 .0857 -.0506 -.0169
85 -.2538 ~.2231 -.1982 -.1793 -.1591 -.1406 L1113 -.0706 -.0275
90 -.2942 -.2513 -.2155 -.1879 -.1666 -.1497 L1226 -.0824 -.,0350
100 -.0925 -.1122 -,1287 -.1417 -.1449 -.1397 L1242 -.0925 ~.0443
110 -.1401 -.1429 -.1449 -.1461 -.1447 -.1402 1277 -.0996 -.0507
120 -.2095 -.1865 -.1671 -.1515 -.1421 -.1363 .1250 -.1000 ~.,0528
130 -.0055 -.0420 -.0724 -.0956 -.1065 -.1083 .1049 -.0886 -.,0492
140 -.2383 -.1952 -.1589 -.1301 -.1145 -.1080 .0992 -.0817 -.0453
150 .0514 .0103 -.0242 ~.0507 -.0636 -.0671 L0674 -.0597 -.0348
160 -.1563 -.1241 -.0970 -.0756 -.0641 -.0597 .0547 -.0455 -.0253
170 .0282 .0107 -.0040 -.0154 -.0210 -.0226 .0232 -.0209 -.0125
180 0 0 0 0 0 0 0 0 0
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TABLE 6.2.,1-5

Cop Lr[Lc = .,400 X=0
.02 .03 L05 .10 .20 .30 .50 1.00 3.00
.0546 .0626 L0744 .0938 L1172 L1325 .1526 L1792 L2116
.0206 L0274 L0380 .0558 .0780 .0926 L1120 .1379 .1695
.0028 .0071 .0l45 .0284 L0472 .0600 0775 L1012 .1306
-.0048 -.0033 .0005 .0096 .0237 L0341 . 0487 L0691 .0951
~.0073 -.0077 -.0070 -.0026 .0064 .0138 .0250 L0414 L0630
-.0071 -.0088 ~-.0103 -,0101 -.0060 ~-.0015 .0059 .0178 L0344
-.,0060 -.0083 -.0112 -.0142 -.0144 -.0129 -.0091 ~.0019 .0092
-.0049 -.0072 -.0109 -.0160 -.0199 -.0209 -.0207 ~,0182 -.0127
-.0040 -.0062 -.0100 -.0165 -.0231 -.0264 ~.0293 -.0312 -.0312
-,0032 -.0052 -.0089 -.0160 -, 0247 -,0297 -.0354 ~.0413 -.0466
-.0027 -.0044 -.0078 -.0151 -.0250 -.0315 -.0394 -.0489 -.0589
-.0024 -.0039 -,0069 -.0140 -.0246 -.0319 ~.0417 ~.0541 -.0683
-.0022 -.0034 -.0061 -.0127 -.0235 -.0315 -, 0424 ~-.0572 ~-.0750
-.0020 -.0030 -.,0054 -.0115 -.0220 -.0302 -.0420 -.0585 -.0792
-,0018 -.0028 -.0048 -.0103 -,0203 -.0285 -.0406 ~-.0582 -.0810
-.0017 -.0025 -.0043 -.0091 -.0184 -.0263 -.0384 -.0565 -.0807
~-.0015 -.0022 -.0038 -, 0080 -.0l64 -.0238 -.0356 -.0537 -.0784
-.0013 -.0019 -.0033 -.0069 -.0144 -.0212 -.0323 -.0498 -.0744
-,0011 -.0017 ~.0028 -.0058 -.0123 -.0184 -.0286 ~.0451 -.0689
~.0007 -.0011 -,0018 -,0038 -.0082 -,0126 -.0204 -.0339 -.0542
~. 0004 -.0006 ~,0009 -.0019 -.0043 -.0069 -.0119 ~-,0213 -.0361
.0000 .0000 .0000 -.0001 -.0005 -.0014 -.0035 ~.,0082 -.0l64
.0003 .0005 .0008 .0016 .0028 .0036 .0043 L0045 .0034
.0007 .0010 .0016 .0031 . 0057 .0079 L0112 .0159 .0218
.0009 .0013 L0022 L0043 L0081 L0115 .0169 .0254 .0375
L0011 .0016 L0027 L0052 .0099% L0141 L0211 .0326 L0495
L0012 .0018 .0029 .0057 L0110 .0157 .0237 .0370 .0570
L0012 .0018 .0030 .0059 L0113 .0163 .0245 .0385 .0595
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TABLE B 6.2.1-6

Csp Ly/Lc = ,400 X=z0

Y4 .02 .03 .05 .10 .20 .30 .50 1.00 3.00
¢0

0 -.5000 ~.5000 -.5000 -.5000 -.5000 -.5000 -.5000 -.5000 -.5000

5 -.2862 -.3103 ~-.3382 -.3715 -.,3998 - 4141 -.4298 -.4469 -.4644
10 -.1334 -.1664 -.2075 -.2605 -.3084 ~.3336 -.3619 -.3936 -.4265
15 -.0508 ~-.0784 -.1175 =.1744 -.2313 -.2629 ~.2997 ~.3421 ~.3875
20 ~-.0096 -.0279 -.0585 -.1101 -.1680 -.2023 -,2438 . -.2933 -.3479
25 .0100 -.0003 -.0214 -.0636 -,1173 -.1514 Co-.1944 ~-.2477 -.3083
30 0141 .0105 -.0014 -,0322 -.0782 -.10938 -.1516 -,2056 . -.2693
35 .0113 L0122 .0078 -.0120 -.0486 -.0763 -.1149 -.1672 -,2311
40 .0093 L0119 0119 .0009 -.0264 -.0495 -.0836 -.1322 -.1940
45 0074 .0103 .0128 .0085 -.0102 -.0z34 ~-,0572 -.1007 -,1583
50 .0042 0074 L0113 .0121 L0012 -.0121 -.0351 -.0724 -.1243
55 L0026 .0054 .0097 .0138 .0092 Lowds ~-.0163 ~. 0472 -.,0921
60 .0029 .0048 .0087 .0145 L0149 G102 -.0015 -.0249 -.0619
65 .0023 .0039 .0075 L0142 - . 0185 LLTS .0109 -.0053 -.0339
70 0014 .0029 .0063 .0136 .0208 0227 L0210 0117 -.0081
75 .0019 .0031 .0060 .0132 L0224 0267 .0291 .0264 .0154
80 .0025 0034 .0059 .0128 .0233 L0295 .0355 .0389 .0364
85 .0018 .0029 .0054 0122 .0236 .0313 L0404 L0492 .0550
90 .0018 L0029 .0053 .0118 0237 ,0325 L0441 .0577 0710
100 L0024 .0034 .0055 0114 L0232 .0333 L0482 .0694 .0955
110 .0022 .0032 .0053 .0108 .0221 .0323 .0489 0747 .1099
120 .0019 .0029 .0050 .0100 L0203 .0302 .0468 0745 L1147
130 .0021 .0030 L0047 ,0091 .0181 .0269 .0425 .0695 L1107
140 .0012 0021 .0038 .0076 0152 .0227 .0362 .0605 .0987
150 .0016 L0021 .0032 L0061 ,0120 .0178 .0285 L0483 .0801
160 .0006 .0011 .0020 L0041 L0082 0122 .0196 .0336 .0564
170 .0006 .0008 0011 .0022 .0042 .0062 .0100 L0172 0291
180 0 0 0 0 0 0 0 0 0
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TABLE B 6.2.1-7

Cfp iEI/LCAF . 400

7 .02 .03 .05 .10 .20 .30 .50 .00 .00

@O

0 -2.5833 -2.2692 -1.9132 -1.4981 -1.1540 .9826 .7962 L5944 .3897

5 -2.1796 -1.9745 ~1.7225 -1.4023 -1.1162 L9672 .8006 .6156 L4238
10 -1.3098 -1.3065 -1,2558 -1.1296 -.9685 .8695 L7484 .6028 L4422
15 ~-.6505 -.7536 -.8308 -.8520 -.8017 .7514 .6773 .5753 L4514
20 -.3303 -.4325 -.5401 -.6297 -.6514 .6384 .6039 L5418 L4543
25 ~.1256 -,2088 -.3175 - . 4404 -.5120 .5286 .5280 .5028 L4513
30 .0134 -.0537 -.1529 -.2867 -.3888 4273 4541 L4611 L4433
35 L0334 -.0013 -.0689 -.1840 ~.2930 L3433 L3884 L4205 4319
40 .0152 L0080 -.0279 -.1150 -.2180 L2732 .3299 .3811 4173
45 .0322 .0293 .0069 -.0607 -.1535 .2123 L2764 L3423 .3996
50 .0334 .0330 .0212 -.0271 -.1088 L1635 .2302 L3057 L3796
55 .0027 L0115 .0136 -.0130 -.0773 L1265 L1917 L2719 .3578
60 -.0017 L0062 .0L19 -.0024 -.0525 . 0958 L1577 .2397 L3341
65 .0138 L0143 .0l61 L0066 -.0328 L0705 .1280 .2092 .3088
70 .0027 . 0047 .0087 L0065 -.0213 .0523 .1036 L1814 .2824
75 -.0113 -.0062 . 0004 .00338 -.0139 L0386 .0830 L1555 .2551
80 .0019 .0017 .0037 .0059 -.0065 .0262 L0644 .1307 L2268
85 .0078 L0052 .0047 L0062 -.0016 .0le7 .0485 L1077 .1981
90 -.0068 -.004¢9 -.0021 .0024 -.0001 L0104 .0356 .0867 L1692
100 .0078 L0051 L0035 L0046 .0056 .0015 L0127 L0476 L1111
110 -.0077 ~.0049 -.0023 .0019 .0073 .0085 L0042 L0141 L0547
120 .0077 .0059 . 0049 . 0064 L0121 .0162 L0192 L0157 .0014
130 -.0030 -.0010 .0015 .0058 L0L41 L0211 .0305 . 0406 . 0469
140 .0032 .0036 .0049 . 0088 .0178 .0264 L0404 L0614 . 0887
150 .0037 L0042 .0058 L0105 .0205 L0304 L0479 .0780 L1227
160 -.0020 .0006 L0040 L0104 .0219 .0330 .0532 .0898 .1478
170 .0085 L0078 .0086 .0133 .0243 .0356 L0569 L0972 .1633
180 -.0042 -.0007 .0035 .0109 .0235 .0354 .0575 .0993 .1684
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TABLE B 6.2.1-8

Cap L./Le = .400 X

7 .02 .03 .05 .10 .20 .30 .50 .00 3.00

g

0 0 0 0 0 0 0 0 0 0

S 4.5167 3.4237 2.3731 1.4049 .8096 .5797 L3761 .2046 .0742
10 4.8735 3.8926 2.8593 1.8075 1.0973 .8055 .5364 .2998 L1115
15 2,6158 2.4071 2.0290 1.4710 .9846 .7551 .5254 . 3066 .1186
20 1.2698 1.4050 1.3858 1.1586 .8536 .6825 L4948 .3004 L1203
25 .9842 1.0669 1.0863 .9696 .7586 L6247 L4669 .2923 .1203
30 L3646 .5031 L6291 .6717 .5895 .5094 .3990 .2609 L1115
35 -.2178 -.0112 .2055 .3780 L4094 .3808 .3182 L2202 .0985
40 -.1082 -.0244 .1032 L2464 .3036 .2973 .2609 .1888 .0877
45 .0058 -.0028 . 0447 L1448 L2106 .2197 L2043 L1557 . 0754
50 -.2519 -.2087 -.1306 -.0042 .0948 L1257 .1361 .1152 . 0599
55 -.2785 -.2426 -.1841 -.0793 .019%4 .0585 .0831 .0813 . 0460
60 -.0536 -.0965 -.1150 -.0804 -.0141 .0199 .0470 .0550 .0342
65 -.1146 -.1384 -.1505 -.1240 -.0638 -.0282 L0054 L0257 .0211
70 -.2757 -.2460 -.2202 -.1765 -.1128 -.0742 L0342 . 0026 .0081
75 -.1503 -.1593 -.1687 -.1615 -.1229 .0924 .0561 .0218 -.0019
80 -.0576 -.0946 -.1285 -.1473 -.1291 -.1062 L0742 .0386 -.0111
85 -.2088 -.1952 -.1878 -.1800 ~.1551 -.1313 .0977 .0576 -.0208
90 -.2300 -.2084 -.1939 -.1836 -.1632 -.1428 1118 .0710 -.0285
100 -.1227 -.1337 -.1443 -.1554 -.1545 -. 1446 L1231 . 0869 -.0394
110 -. 1445 -.1458 -.1474 -.1509 -.1509 -, 1447 .1285 .0962 -.0465
120 -.1750 -.1625 -.1523 -.1458 -.1427 -.1380 .1256 .0977 -.0493
130 -.0610 -.0805 -.0962 -.1086 -.1156 -.1160 .1100 .0895 -.0471
140 -.1732 -.1500 -.1308 -.1160 -.1090 -.1058 .0988 .0806 -.0429
150 -.0111 -.0332 -.0510 -.0645 ~-.0716 -.0736 L0723 .0617 -.0340
160 -.1076 -.0903 -.0760 -.0648 -.0592 -.0572 .0539 .0450 -.0246
170 .0016 -.0078 -.0155 -.0212 -.0242 -.0251 .0251 .0218 -.0123
180 0 0 0 0 0 0 0 0 0
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TABLE B 6.2.1-9

Cop Lr/Le = 1.000 X=20

7 .02 .03 .05 .10 20 .30 .50 1.00 3.00

g

0 L0713 .0811 L0951 L1171 L1421 L1574 L1763 . 1988 L2222

5 . 0349 .0438 .0568 0777 .1017 .1166 .1350 .1569 .1799
10 .0117 .0183 .0287 L0465 .0678 .0813 .0983 .1187 . 1403
15 .00138 .0021 .0091 .0225 L0400 .0515 .0662 .0834 .1036
20 .0087 L0075 .0040 .0047 L0176 .0267 .0387 .0538 .0701
25 .0115 .0123 L0119 .0080 .0001 . 0064 .0153 L0269 .0398
30 L0117 .0141 .01l62 .0166 L0133 .0097 . 0042 .0037 .0129
35 .0108 .0141 .0181 .0220 .0230 L0222 .0200 .0160 -.0108
40 .00%4 L0131 .0182 .0249 .0298 L0315 .0324 L0323 -.0311
45 .0079 .0116 L0173 .0260 L0341 .0380 L0420 L0455 -.0482
50 . 0065 .0100 .0159 L0258 .0364 L0423 .0488 .0557 -.0621
55 .0053 .0085 L0141 L0246 .0371 L0445 .0533 .0632 -.0730
60 . 0043 .0071 .0123 .0229 .0365 L0451 .0557 . 0682 -.0809
65 .0035 L0059 .0106 .0208 .0350 L0444 .0564 .0708 -.0860
70 .0029 .0048 . 0090 .0185 .0328 L0426 L0555 0714 ~.0885
75 .00z24 .0040 .0075 .0l62 .0300 .0399 .0533 .0702 -.0887
80 .0020 .0032 .0062 .0139 .0269 .0366 .0500 L0674 -.0866
85 .0016 .0026 .0050 .0116 .0235 .0328 L0459 .0632 -.0825
90 .0013 .0020 .0039 .0095 .0201 .0287 L0411 .0578 -.0768
100 .0007 .0011 .0021 .0055 L0131 .0199 .0300 L0443 -. 0609
110 .0002 .0003 . 0006 .0021 .0065 .0109 .0180 .0285 -, 0411
120 .0003 . 0005 .0007 .0008 . 0005 .0024 . 0060 .0118 -.0191
130 .0007 .0011 .0018 .0033 .0048 .0052 .0053 . 0045 .0030
140 .0011 .0016 .0027 .0053 .0091 .0118 .0152 .0194 .0237
150 .0014 .0021 .0035 .0068 .0126 L0171 .0234 .0319 .0415
160 .0016 .0024 .0040 ~.0079 .0151 .0209 L0295 L0413 L0551
170 .0017 .0026 L0043 .0086 .0166 .0233 .0332 L0472 .0636
180 .0018 .0027 .0044 .0088 .0171 L0241 .0345 .0492 .0665
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TABLE B 6.2.1-10

Csp Lr/Le = 1,000

7 .02 .03 .05 .10 .20 .30 .50 1.00 3.00

¢ [8]

0 -.5000 -.5000 -.5000 -.5000 -.5000 -.5000 .5000 -.5000 -.5000

5 -.3359 -.3556 ~-.3778 -.4037 -.4251 -.4357 L4471 -.4589 -.4700
10 -.2032 -.2338 -.2700 -.3145 -.3526 -.3723 .3935 -.4159 -.4371
15 -.1117 -.1433 -.1839 -.2374 -.2867 -.3125 .3413 ~.3723 -.4022
20 -.0517 -.0791 -.1174 -.1728 -.2275 -.2574 .2915 -.3290 -.3657
25 -.0143 -,0352 -.0679 -.1199 -.1756 -.2074 2446 -.2865 -.3281
30 .0055 -.0082 -.0331 -.0782 -.1311 -.1630 .2012 -.2454 -.2901
35 0141 .0069 -.0099 -.0461 -.0937 -.1239 1615 -.2060 -.2521
40 0174 0151 .0052 -.0218 -.0625 -.0900 .1255 ~-.1687 -.2144
45 .0173 . 0183 L0142 -.0041 -.0369 -.0610 .0931 -.1336 -.1774
50 .0148 .0182 .0186 .0084 -.0164 -.0364 0644 -.1010 -.1416
55 0122 0167 L0204 .0168 -.0002 -.0158 .0391 -.0709 -.1071
60 .0103 .Q150 L0205 L0222 0125 .0012 .0170 -.0433 -.0743
65 .0082 0129 .0194 .0253 .0220 .0150 .0019 -.0184 -.0435
70 .0063 L0107 .0178 .0266 L0290 .0260 .0181 L0040 -.0148
75 .0053 .0092 .0161 .0269 L0340 .0345 .0316 .0237 0116
80 .0047 .0080 .0145 .0264 .0372 .0410 0427 0409 .0355
85 .0039 .0068 .0129 L0254 .0391 L0457 .0516 .0555 .0568
90 .0034 .0059 0115 0241 .0399 ,0489 .0585 .0678 .0753
100 .0032 L0050 0095 .0211 .0392 L0515 0670 .0854 . 1041
110 .0028 .0044 .0079 .0181 0364 L0504 .0696 .0943 .1216
120 0025 .0038 0067 L0153 0324 .0466 0674 0957 .1281
130 0024 .0035 .0058 0127 0277 0410 .0614 .0902 1244
140 .0018 .0027 .0047 .0101 .0225 .0341 .0524 .0791 L1114
150 .0016 .0023 .0037 L0077 0171 .0263 0412 0634 .0908
160 .0009 .0015 .0025 .0051 .0115 .0178 .0283 0442 .0640
170 .0006 .0008 0013 .0026 .0058 .0090 0144 .0227 .0331
180 0 0 0 0 0 0 0 0 0

€8 2%eg

1961 12qualdag G

9 g uoT3loeg



TABLE B 6.2.1-11

Cep L./L. = 1.000

7 .02 .03 .05 .10 .20 .30 .50 .00 .00

g

0 -1.9400 -1.6935 -1.4193 -1.1056 .8503 .7251 .5917 .4532 .3238

5 -1.7475 -1.5619 -1.3438 -1.0794 .8532 7392 .6155 4850 .3618
10 -1.2762 -1.2137 -1.1129 -.9562 .7967 .7086 .6082 4978 .3900
15 -.8448 -.8724 -.8677 -.8103 .7190 6594 .5857 .4992 L4107
20 -.5472 -.6122 -.6608 L6724 6371 6034 .5553 L4931 L4252
25 -.3183 -.3983 -.4781 -.5399 .5517 . 5415 .5179 .4800 L4337
30 -.1485 -.2305 -.3245 -.4190 4678 4777 L4763 L4616 4366
35 -.0607 -.1268 -.2147 -.3201 .3922 L4173 L4341 .4398 L4347
40 -.0174 -.0631 -.1358 -.2392 3243 . 3604 .3919 L4153 L4284
45 .0185 -.0139 -.0732 -.1704 .2624 .3065 .3496 .3882 4178
50 .0329 .0129 -.0317 -.1168 .2090 2576 .3090 .3598 4034
55 . 0248 .0180 -.0097 -.0782 .1645 2146 .2710 .3307 .3858
60 .0221 .0220 .0059 -.0476 .1262 .1757 .2347 .3008 .3651
65 .0251 .0266 .0174 -.0236 .0935 .1410 .2006 L2706 3416
70 L0164 .0213 ,0195 -.0085 .0675 .1115 .1695 . 2408 .3159
75 .0068 .0142 .0179 .0013 0466 .0860 . 1408 L2114 .2882
80 .0090 .0143 .0190 .0095 .0288 0634 .1142 .1823 .2589
85 .0089 .0128 .0180 0144 .0147 0443 .0900 .1541 .2283
90 0011 .0061 .0133 .0155 . 0044 .0285 .0684 .1269 .1968
100 0051 .0067 .0115 ,0181 .0114 .0028 .0304 .0753 .1324
110 -.0019 .0008 .0062 .0160 .0198 0147 .0002 .0287 .0684
120 . 0044 .0046 .0073 .0161 0257 .0277 .0245 .0128 .0072
130 .0001 .0017 .0050 .0143 . 0284 .0363 . 0436 .0483 . 0489
140 .0028 .0037 .0062 0145 .0305 L0426 .0586 .0779 .0977
150 .0032 . 0043 .0067 .0145 .0318 , 0469 0696 .1011 .1377
160 ,0010 .0030 0061 L0142 .0323 L0495 L0771 L1177 .1672
170 .0054 .0060 .0082 .0152 .0332 L0514 .0817 .1279 .1854
180 .0003 .0026 .0062 0143 .0328 .0515 .0829 .1312 1915
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TABLE B 6.2.1-12

Cqp Ly/Lc = 1,000 X

7 .02 .03 .05 .10 .20 .30 .50 1.00 3.00
,¢°

0 0 0 0 0 0 0 0 0 0

5 2.3911 1.7706 1.1976 .6909 .3905 .2770 .1778 .0954 .0340
10 2.8901 2.2299 1.5779 .9578 .5636 .4076 . 2669 .1461 .0529
15 2.0653 1.7386 1.3439 .8934 .5626 4195 .2832 .1596 .0593
20 1.4211 1.3108 1.1070 .8040 .5387 4130 . 2865 .1657 .0628
25 1.1162 1.0708 .9505 L7324 .5142 4028 .2855 .1685 .0650
30 .6514 .7014 6937 .5926 L4465 .3605 .2631 .1595 .0629
35 .2195 . 3460 4322 L4374 .3633 .3050 .2308 1443 .0583
40 .1100 .2085 .2973 .3371 .3016 L2612 .2035 .1307 .0539
45 .0457 L1009 . 1864 L2444 .2392 .2148 .1731 L1144 .0482
50 -.1338 -. 0564 .0398 .1328 . 1643 .1584 L1352 .0936 . 0407
55 -.1900 -.1289 -. 0439 . 0540 L1043 .1107 .1015 . 0740 .0334
60 -.1221 -.1085 ~. 0642 .0099 L0611 .0735 .0732 .0566 .0265
65 -.1581 -. 1494 -.1142 -.0451 .0129 .0325 L0421 .0372 .0188
70 -.2275 -, 2065 -.1675 -.0973 -.0328 -.0068 0118 .0180 .0109
75 -.1753 -.1774 -.1631 -.1161 -.0601 -.0336 -.0112 . 0022 . 0042
80 -.1343 -.1524 -.1568 -.1295 -.0827 -.0568 -.0318 -.0124 -.0023
85 -.1929 -.1921 -.1857 -.1566 -.1099 -.0825 -.0536 -.0275 -.0089
90 -.1981 -.1946 -.1896 -.1676 -.1268 -.1004 -.0703 -.0399 -.0146
100 -.1472 -.1565 -.1658 -.1648 -.1416 -.1208 -.0925 -.0582 -.0235
110 -.1493 -.1527 -.1585 -.1615 -.1479 -.1317 -.1060 -.0703 -.0298
120 -.1537 -.1500 -.1497 -.1516 -.1441 -.1320 -.1099 -.0756 -.0330
130 -.0972 -.1059 -.1148 -.1249 -.1263 -.1196 -.1030 -.0731 -.0327
140 -.1315 -.1220 -.1154 -.1137 -.1122 -.1066 -.0929 -, 0659 -.0303
150 -.0515 -.0607 -.0687 -.0773 -.0825 -.0809 -.0725 -.0535 -.0247
160 -.0763 -.0690 -.0634 -.0608 -.0607 -.0587 -.0523 -.0386 -.0179
170 -.0157 -.0196 -.0228 -.0261 -.0285 -.0284 -.0259 -.0195 -.0091
180 0 0 0 0 0 0 0 0 0
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TABLE B 6.2.1-13

Lr/Le = .200 X
y 20 .03 .05 .10 .20 .30 .50 1.00 3.00
g

0 0 0 0 0 0 0 0 0 0
5 .0025 .0031 .0040 -.0056 .0076 .0089 .0107 .0131 .0162
10 .0030 .0040 .0056 -.0085 .0122 .0147 .0182 .0229 .0289
15 .0028 L0040 .0059 -.0097 .0147 .0182 .0231 .0298 .0385
20 . 0024 .0036 .0056 -.0098 .0157 .0199 .0258 L0342 L0451
25 .0020 .0031 .0051 -.0093 .0156 .0202 .0269 .0365 ,0491
30 .0017 .0026 L0044 -.0084 .0148 .0196 .0267 .0370 .0509
35 .0015 .0022 .0038 -.0074 ,0135 .0183 .0255 L0361 .0506
40 0012 .0019 .0037 -. 0064 .0120 .0165 .0235 .0340 .0487
45 0010 .0015 .0026 -.0053 .0102 . 0144 .0209 .0310 0454
50 .0008 ,0012 .0021 -.0043 .0085 .0121 .0180 .0273 . 0409
55 . 0006 .0009 .0015 -.0033 0067 .0097 .0148 .0231 .0355
60 . 0004 .0006 .0011 -.0023 . 0049 .0074 .0115 .0186 .0294
65 .0002 .0004 .0006 -.0014 .0032 .0050 .0082 .0139 .0229
70 .0001 .0001 .0002 -.0006 0016 .0028 .0050 .0092 .0161
75 .0001 ,0001 ,0002 ,0002 ,0001 .0007 .0019 .0045 .0093
80 0002 .0003 .0005 .0009 .0012 .0013 .0010 .0001 .0026
85 .0003 .0005 .0008 .0015 .0025 .0031 .0037 .0042 .0039
90 .0005 .0007 .0011 ,0020 .0035 ., 0047 .0062 .0080 ,0099
100 . 0006 .0009 .0015 .0029 .0053 .0072 .0101 L0145 .0204
110 .0007 .0011 .0018 .0034 .0063 .0088 .0128 .0190 .0280
120 .0008 .0011 .0019 .0036 .0068 .0096 .0141 .0214 .0324
130 .0007 0011 ,0018 .0035 .0067 .0095 .0141 .0218 .0335
140 .0007 .0010 .0016 .0032 .0061 .0086 .0129 .0201 .0314
150 .0005 .0008 .0013 .0026 .0050 .0071 .0106 .0167 .0263
160 . 0004 .0006 ,0009 .0018 .0035 .0050 .0075 .0120 .0189
170 .0002 .0003 .0005 .0010 .0018 .0026 .0039 L0062 .0099

180 0 0 0 0 0 0 0 0 0
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TABLE B 6.2.1-14

Cst Ly/Le = .200 X=0
Y .02 .33 .C5 .10 .20 .30 .50 1.00 3.00
Q

% -.0463 -.0536 -.0646 -.0833 -.1066 -:1221 -, 1430 -.1713 -.2072

5 -.0141 -.0201 -.0296 -.0465 -.0682 -.0829 -.1030 -.1303 -.1652
10 -.0004 -.0035 -.009% -.0219 -.0396 -.0522 -.0698 -.0946 -.1267
15 .0038 ,0032 .0007 -.0064 -.0189 -.0286 -.0429 -.0638 -.0918
20 .0047 .0054 .0055 .0029 -.0043 -.0109 -.0214 -.0376 -.0605
25 .0041 0055 .0073 .0081 .0057 .0022 -.0043 -.0156 -.0327
30 .0033 ,0250 .0075 .0108 .0122 .0116 .0089 .0027 -.0083
35 .0029 0045 .0072 .0020 L0164 .0182 .0190 .0176 .0128
40 .0027 L0041 .0069 .0123 .0189 L0226 L0264 .0295 .0307
45 .0024 L0037 L0064 .0122 .0202 .0254 L0317 .0387 L0454
50 .0022 L0034 .0059 L0117 L0206 .0269 .0351 0455 .0572
55 .0022 . 033 .C056 L0112 .0205 .0274 .0371 .0503 .0662
60 .0021 L0931 .0053 .0106 .0198 .0272 .0379 .0531 .0726
65 .0019 .3029 .0049 ,0098 .0189 .0263 .0376 .0543 .0766
70 .0018 L0027 L0045 ,0091 L0177 .0250 .0365 .0540 .0783
75 ,0017 0025 0042 ,0083 .0163 L0234 L0347 .0525 .0779
30 .0015 .0022 .0037 .0075 .0148 .0214 .0323 .0499 .0757
35 L0013 .0020 .0033 .0066 .0132 .0193 L0294 L0464 .0718
20 .0012 .0017 .0029 .0058 .0115 .0169 L0262 L0421 .0665
*00 .0008 .0012 .0020 .0039 .0080 .0119 .0190 .0317 .0523
110 .0005 .0005 L0011 .0021 L0044 .0068 L0113 .0200 .0349
120 ,0000 .0001 .0001 .0004 .0010 .0018 .0036 .0078 .0158
130 -.0003 -.0004 -.0007 -.0013 -.0022 -.0029 -.0036 -.0040 -.0033
140 -.0006 -.0009 -.0014 -.0027 ~-.0051 -.0070 -.0101 -.0147 -.0211
150 -.0008 -.0012 -.0020 -.0039 -.0074 -.0104 -.0154 -.0237 -.0362
160 -.0010 -.0015 -.0025 -.0048 -.0091 -.0130 -.0194 -.0305 -.0478
170 -.0011 -.0017 -.0027 -.0053 -.0102 -.0145 -.0219 -.0347 -.0550
180 -.0011 -.0017 -.0028 -.0055 -.0105 -.0150 -.0227 -.0361 -.0575

L8 98eg

1961 1squwaidag g1

9 g uorinag



TABLE B 6.2.1-15

Ce Ly/Le = .200 X

7 .02 .03 .05 .10 .20 .30 .50 .00 .00

el

0 .5000 ~.5000 -.5000 -.5000 -.5000 -.5000 ~-.5000 .5000 .5000

5 L2464 -.2738 -.3066 -.3467 -.3813 -.3989 -.4182 L4393 L4610
i0 L0863 -,1199 -.1637 -.2230 -.2787 -.3085 -.3423 .3803 L4204
15 .0223 -. 0449 -.0804 -.1374 -.1988 -.2342 -.2762 .3256 L3796
20 . 0000 -.0111 -.0342 -.0802 -,1381 -.1744 -.2197 .2755 .3390
25 .0098 . 0049 -.0087 -.0426 -.0927 -.1269 -.1719 .2301 L2991
30 . 0080 .0074 .0014 -.0205 -.0602 -,0903 -.1323 .1894 .2603
35 .0026 .0045 .0038 ~-.0082 -.0374 -.0623 -.0994 .1530 L2227
40 . 0025 L0042 .0052 -.0005 -.0208 -.0405 -.0721 L1205 . 1865
45 .0032 L0041 .0056 .0039 -.0091 -.0238 -.0494 L0914 .1519
50 . 0007 .0020 L0042 . 0056 -.0011 -.0111 ~.0307 .0657 L1190
55 . 0002 .0014 .0037 . 0067 .0048 -.,0013 -.0152 .0428 .0880
60 .0023 .0028 L0044 .0080 .0093 .0065 -.0023 .0226 .0590
65 . 0020 L0026 L0043 , 0084 .0124 .0125 . 0084 .0049 .0320
70 . 0006 .0018 .0038 .0086 .0l46 L0171 L0171 .0106 L0073
75 .0018 .0027 L0045 . 0092 .01l66 . 0208 L0244 .0240 L0153
80 .0028 .0035 L0051 .0098 ,0180 .0238 .0303 .0355 .0355
85 .0016 .0027 .0048 . 0099 .0189 .0259 L0349 L0451 .0533
90 L0014 .00256 .0048 .0101 L0197 .0274 .0385 .0530 .0687
100 .0025 .0034 L0054 .0L06 .0205 .0293 .0431 .0641 L0922
110 .0021 .0032 .0052 .0104 .0203 .0293 . 0445 . 0694 L1061
120 L0017 .0028 L0048 .0098 .0192 .0280 L0432 .0696 .1107
130 L0024 .0031 .0047 . 0090 L0174 .0254 .0396 .0652 . 1069
140 . 0009 .0019 .0036 .0074 .0148 .0217 L0341 .0570 .0934
150 .0018 .0022 .0033 L0061 L0117 .0172 .0270 L0456 0774
160 . 0004 .0009 .0019 . 0040 .0080 L0118 .0187 .0317 .0545
170 .0007 . 0008 L0012 .0022 L0041 L0061 . 0096 .0163 .0281
180 0 0 0 0 0 0 0 0 0
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TABLE B 6.2.1-16

Cqt Ly/Le = .400 X
7 .02 .03 .05 .10 .20 .30 .50 1.00 3.00
QjO
0 1. 3464 1.1650 .9557 . 7093 .5064 L4071 .3012 .1897 .0799
5 1.0085 L9055 7738 .6008 L4439 .3624 .2723 .1741 .0743
10 .3621 .3933 L4016 . 3692 .3057 .2620 .2063 .1378 .0610
15 -.0382 . 0401 L1140 1674 .1739 .1623 .1379 .0986 L0461
20 -. 1457 -.0972 -.0339 .0362 L0747 . 0824 .0798 .0633 . 0320
25 -.2033 -.1771 -.1303 -. 0609 -.0061 . 0145 .0282 .0306 .0184
30 -.2532 -.2324 -.1946 -.1304 -.0691 -. 0408 -.0157 . 0015 .0058
35 -.2291 -.2239 -.2059 -.1618 -.1076 -.0781 -. 0480 -.0216 -.0048
40 -.1925 -.1993 -.1975 -.1732 -.1305 -.1032 -.0718 -.0399 -.0137
45 -.2007 -.2018 -.1997 -.1823 -.1470 -.1219 -.0904 -. 0549 -.0214
50 -.1972 -.1952 -.1928 -.1814 -.1540 -.1321 -.1025 -.0659 -.0274
55 -.1629 -.1671 -.1712 -.1691 -.1516 -.1342 -.1082 -.0727 -.0318
60 -. 1519 -.1550 -.1586 -.1591 -.1473 -.1335 -.1107 -.0771 -.0349
65 -.1576 -.1546 -.1530 -.1511 -.1418 ~.1304 -.1106 -.0791 -.0370
70 -.1360 -.1356 -.1359 -.1364 -.1312 -.1229 -.1067 -.0784 -.0377
75 -.1105 -,1139 -.1171 -.1204 -.1188 -.1131 -.1003 -.0757 -.0373
80 -.1100 -.1092 -.1089 -.1094 -.1080 -.1038 -.0934 -.0719 -.0362
85 -.1019 -.099% -.0975 -.0968 -.0959 -.0929 -.0848 -. 0666 -.0343
90 -.0739 -.0759 -.0777 -.0799 -.0812 -.0799 -.0744 -.0598 -.0315
100 -.0599 -.0576 -.0559 -.0553 -.0560 -.0559 -.0536 -. 0448 -.0247
110 -,0178 -.0204 -.0229 -,0255 -.0283 -.0299 -.0305 -.0275 -.0162
120 - . 0069 -.0051 -.0039 -.0037 -.0054 -.0071 -.0092 -.0104 -.0072
130 L0264 .0248 .0232 . 0210 .0180 .0154 .0115 . 0065 .0019
140 . 0404 . 0406 . 0404 .0392 .0365 .0338 .0291 .0212 .0101
150 . 0561 .0563 .0561 . 0549 .0520 .0491 .0437 .0336 .0171
160 .0734 .0718 .0701 .0677 L0641 . 0608 0547 . 0430 .0225
170 .0708 .0722 .0731 .0727 .0700 .0670 . 0609 . 0485 .0257
180 .0853 .0830 . 0806 .0776 .0737 .0702 . 0637 .0507 .0270
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TABLE B 6.2.1-17

Camt Lr/Le = .400 X
4 .02 .03 .03 .10 .20 .30 .20 1.00 3.00
g°
0 0 0 0 0 0 0 0 0 0
5 .0031 .0038 . 0048 -.0065 .0085 .0098 .0115 .0138 -.0166
10 L0041 .0052 .0070 -.0101 .0139 .0164 .0197 .0242 -.0297
15 .0039 .0053 .0076 -.0117 .0169 .0204 .0252 .0316 -.0395
20 .C034 .0048 .0073 -.0119 .0182 L0225 .0284 .0364 -.0464
25 .0027 L0041 .0065 -,0113 .0182 .0230 . 0297 .0389 -.0506
30 .0022 .0033 .0056 -.0103 .0172 .0223 .0295 .0396 -.0525
35 .0017 .0027 .0046 -.0089 .0157 .0208 .0282 .0387 -.0523
40 .00L3 .0021 .0037 -.0075 .0138 .0188 .0260 .0365 -.0504
45 .0010 . 0016 .0029 -.0061 L0117 .0l63 .0232 .0334 -.0469
50 . 0007 .0012 .0021 -.0047 .00%6 .0136 .0199 .0294 -.0423
55 .0005 .0008 L0015 -.0035 .0074 .0109 .0163 . 0249 -.0368
50 .0003 . 0005 .0009 -.0023 .0053 .0081 .0127 .0200 -.0305
65 .0001 . 0002 . 0004 -.0012 .0033 . 0054 .0090 .0150 -.0237
70 .0000 .0000 .0000 -.0003 .0015 .0028 .0054 .0099 -.0167
75 .0002 .0003 . 0004 . 0006 .0002 . 0004 .0019 .0048 ~-.0096
80 .0003 .0005 .0008 .0013 .0018 .0018 .0013 .0000 -.0027
85 .0004 . 0007 .0011 .0020 .0031 .0037 .0043 .0045 . 0040
90 ., 0006 .0008 .0013 .0025 .0043 .0055 .0070 . 0087 .0102
100 .0007 .0011 .0017 .0034 .0061 .0082 .0112 .0156 .0210
110 .0008 .0012 .0020 .0039 L0071 . 0099 L0141 . 0204 .0290
120 .0008 .0013 .0021 .0040 . 0076 .0106 L0154 .0230 .0336
130 .0008 .0012 .0020 .0039 . 0074 . 0104 .0153 .0233 .0347
140 .0007 .0011 .0018 .0035 . 0066 .0094 .0140 .0215 .0325
150 .000% . 0009 .0014 .0028 .0054 .0077 .0115 .0179 .0272
160 .0004 .0006 .0010 .0020 .0038 . 0054 .0082 .0128 .0196
170 . 0002 .0003 .0005 .0010 .0020 .0028 .0042 .0066 .0102
180 0 0 0 0 0 0 0 0 0
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TABLE B 6.2.1-18

CSt Lr/LC = .400 0

7 .02 .03 .05 .10 .20 .30 .50 1.00 .00

¢0 .

0 -.0546 -.0626 -.0744 -.0938 L1172 .1325 .1526 -.1792 .2116

5 -.0206 -.0274 -.0380 -.0558 .0780 .0926 .1120 -.1379 .1695
10 -.0028 -.0071 -.0145 -.0284 L0472 .0600 L0775 -.1012 .1306
15 .0048 .0033 -.0005 -.009%6 .0237 .0341 . 0487 -.0691 .0951
20 .0073 .0077 .2070 .0026 . 0064 .0138 .0250 -. 0414 .0630
25 .0071 .0088 .0103 .0101 .0060 .0015 .0059 -.0178 . 0344
30 .0060 .0083 L0112 L0142 L0144 .0129 L0091 .0019 .0092
35 .0049 L0072 L0109 .0160 .0199 .0209 .0207 .0182 .0127
40 .0040 .0062 .0100 .0165 .0231 L0264 .0293 .0312 .0312
45 .0032 .0052 . 0089 .0160 L0247 .0297 L0354 L0413 L0466
50 . 0027 . 0044 .00738 L0151 .0250 .0315 .0394 .0489 .0589
55 .0024 .0C39 L3069 .0140 L0246 .0319 .0417 .0541 . 0683
60 . 0022 .0034 .0061 .0127 .0235 .0315 L0424 .0572 .0750
65 L0020 .0030 . 0054 .0115 L0220 .0302 .0420 .0585 .0792
70 . 0018 .0023 L0048 .0103 .0203 . 0285 . 0406 .0582 .0810
75 .0017 .0025 L0043 .00921 .0184 .0263 .0384 .0565 .0807
80 .0015 L0022 .0038 . 0080 .0164 .0238 .0356 .0537 .0784
85 .0013 .0019 .0033 .0069 L0144 .0212 .0323 .0498 L0744
90 ,0011 .0017 .0028 .0058 .0123 .0184 .0286 .0451 .0689
100 . 0007 .0011 .0018 .0038 .0082 .0126 .0204 .0339 L0542
110 . 0004 .0006 . 0009 .0019 L0043 . 0069 .0119 .0213 .0361
120 . 0000 .0000 .0000 .0001 . 0005 .0014 .0035 .0082 .0164
130 -.0003 -.0005 -.0008 -.0016 .0028 . 0036 .0043 -.0045 L0034
140 -.0007 -.0010 -.0016 ~-.0031 .0057 .0079 .0112 -.0159 .0218
150 -.0009 -.0013 -.0022 -.0043 .0081 L0115 .0169 -.0254 .0375
160 -.0011 -.0016 -.0027 -.0052 .0099 .0141 L0211 -.0326 .0495
170 -.0012 -.0018 -.0029 -.0057 .0110 .0157 .0237 -. 0370 .0570
180 -.0012 -.0018 -.0030 -.0059 L0113 .0163 L0245 -.0385 .0595
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TABLE B 6.2.1-19

Cre Ly/Le = 400

7 .02 .03 .05 .10 .20 .30 .50 .00 .00

5°

0 . 5000 . 5000 -.5000 -.5000 -.5000 -.5000 -.5000 .5000 . 5000

5 .2862 .3103 -.3382 -.3715 -.3998 -.4141 -.4298 4469 A
10 L1334 .1664 -.2075 -.2605 -.3084 -.3336 -.3619 .3936 4265
15 .0508 .0784 -.1175 -.1744 -.2313 -.2629 ~.2997 L3421 .3875
20 . 0096 .0279 -.0585 -,1101 -.1680 -.2023 -.2438 .2933 L3479
25 .0100 .0003 -.0214 -.0636 -.1173 -.1514 -.1944 L2477 .3083
30 L0141 .0105 -.0014 -.0322 -.0782 -.1098 ~-.1516 .2056 L2693
35 L0113 .0122 .0078 -.0120 ~-.0486 -.0763 -.1149 .1672 L2311
40 L0093 L0119 L0119 .0009 -.0264 -.0495 -.0836 .1322 . 1940
45 L0074 L0103 .0128 .0085 -.0102 -.0284 -.0572 . 1007 .1583
50 L0042 .0074 L0113 L0121 .0012 -.0121 -.0351 L0724 .1243
55 .0026 .0054 .0097 .0138 L0092 . 0005 -.0168 L0472 .0921
60 . 0029 .0048 . 0087 .0l45 .0149 L0102 -.0015 . 0249 .0619
65 L0023 .0039 L0075 L0142 .0185 L0174 .0109 .0053 .0339
70 .0014 .0029 .0063 .0136 ,0208 .0227 .0210 L0117 .0081
75 . 0019 .0031 L0060 .0132 L0224 L0267 .0291 .0264 L0154
80 .0025 .0034 . 0059 .0128 L0233 .0295 .0355 .0389 .0364
85 .0018 .0029 L0054 .0122 L0236 L0313 . 0404 .0492 .0550
90 .0018 .0029 .0053 .0118 L0237 L0325 0441 .0577 .0710
100 .0024 .0034 .0055 L0114 L0232 .0333 .0482 . 0694 .0955
116 .0022 .0032 .0053 .0108 L0221 .0323 .0489 0747 . 1099
120 .0019 .0029 .0050 .0100 L0203 L0302 . 0468 .0745 L1147
130 .0021 .0030 L0047 .0091 .0181 .0269 L0425 . 0695 L1107
140 L0012 .0021 ,0038 .0076 L0152 .0227 .0362 .0605 .0987
150 . 0006 L0021 .0032 0061 .0120 L0178 .0285 L0483 .0801
160 . 0006 .0011 .0020 L0041 .0082 L0122 .0196 .0336 .0564
170 . 0006 .0008 L0011 .0022 L0042 . 0062 .0100 L0172 .0291
180 0 - 0 0 0 0 0 0 0 0
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TABIE B 6.2.1-20

Cat Lr/Le = ,400 X=0
7 .02 .03 .05 .10 .20 .30 .50 1.00 3.00
[s)

% 1.0802 .9271 . 7551 . 5572 .3969 .3188 .2357 .1481 .0619

5 .8619 . 7629 .6421 .4909 .3590 .2918 .2182 .1386 .0585
10 .4200 4205 .3988 .3427 .2715 .2285 .1766 L1157 .0501
15 .0895 L1419 .1824 .1975 .179% .1594 .1297 .0889 .0399
20 -.0676 -.0167 L0374 0844 .0998 .0970 .0853 . 0625 .0295
25 -.1646 -.1238 -.0702 -.0087 .0292 .0397 .0432 .0365 .0190
30 -.2271 -.1947 -.1465 -.0812 -.0302 -.0102 .0051 L0122 .0088
35 -.2291 -.2129 -.1809 -.1260 -.0734 -.0488 -.0261 -.0088 -.0004
40 -.2111 -.2086 -.1925 -.1523 -.1040 -.0781 -.0512 -.0266 -.0086
45 -.2098 ~.2094 -.2000 -.1698 -.1267 -.1008 -.0716 -.0417 -.0156
50 -.2000 -.2006 -.1954 -.1759 -.1400 -.1159 -, 0865 -.0535 -.0215
55 -.1735 -.1785 -.1811 -.1714 -.1445 -.1236 -.0959 -.0620 -.0281
60 -.1594 -.1640 -.1681 -.1644 -. 1447 -.1270 -.1015 -.0679 -.0296
65 -.1547 -.1555 -.1576 -.1559 -.1415 -.1267 -.1039 -.0715 -.0320
70 -.1363 -.1378 -.1408 -.1420 -.1335 -.1221 -.1025 -, 0724 -.0333
75 -.1160 -.1189 -.1231 -.1272 -.1230 -.1146 -.0985 -.0713 -.0336
80 -.1089 -.1092 -.1109 -.1141 -.1122 -.1061 -.0928 -.0687 -.0330
85 -. 0980 -.0970 -.0974 ~-.1000 -.0998 -.0957 -.0853 -. 0645 -.0316
90 -.0767 -.0780 -.0799 -.0837 -.0857 -.0836 -.0761 -.0588 -.0294
100 -.0562 -.0551 -.0546 -.0562 -.0589 -.0590 -.0558 -.0451 -.0235
110 -.0215 -.0230 - . 0244 -.0270 -.0309 ~.0329 -.0332 -, 0287 -.0159
120 -.0038 -.0029 -.0025 -.0032 -.0063 -.0088 -.0114 -.0119 -.0075
130 L0244 .0235 0224 .0206 .0171 .0140 .0096 . 0047 .0010
140 L0411 L0410 . 0407 .0395 .0363 .0331 .0278 .0195 .0089
150 L0568 .0568 .0565 .0552 .0521 . 0488 L0427 .0320 .0156
160 .0715 .0705 .0693 .0674 . 0640 . 0605 .0539 L0414 .0208
170 .0735 . 0742 .0743 L0734 .0705 0672 . 0605 L0471 .0240
180 .0823 .0809 .0793 .0771 .0735 .0700 L0631 . 0492 .0251
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TABLE B 6.2.1-21

Cmt Lr/Le = 1,000 X=0
7 .02 .03 .05 .10 .20 .30 .50 1.00 3.00
(o]
&
0 0 0 0 0 0 0 0 0 0
5 -.0045 -.0054 -.0066 -.0084 -.0106 -.0119 -.0136 -.0155 -,0175
10 -.0065 -.0080 -.0102 -.0138 -.0179 -.0205 -.0237 -.0275 -.0315
15 -.0069 -.0088 -.0118 -.0168 -.0226 -.0263 -.0308 -.0363 -.0421
20 -.0064 -.0086 -.0120 -.0179 -.0251 -.0296 -.0354 -.0423 -.0497
25 -.0055 -.0077 -.0113 -.0177 -.0258 -.0311 -.0377 -.0458 ~.0544
30 -.0044 -.0065 -.0100 -.0166 -.0252 -.0309 -.0382 -.0471 -.0567
35 -.0034 -.0053 -.0085 -.0149 -.0236 -.0295 -.0371 -.0466 -.0568
40 -.0026 -.0041 -.0069 -.0129 -.0213 -.0271 -.0348 -.0444 -.0550
45 -.0018 -.0030 -.0054 -,0106 -.0185 -.0241 -.0315 -.0410 -.0514
50 -.0012 -.0020 -.0039 -.0084 -.0154 -.0205 -.0275 -.0366 -.0466
55 -.0007 -.0012 -.0026 -.0062 -,0122 -.0167 -.0231 -.0314 -.0407
60 -.0002 -,0006 -.0014 -,0041 -.0090 -.0128 -.0183 -.0256 -.0339
65 .0001 .0000 -.0004  -.0022 -.0058 -.0089 -.0134 -.0196 -.0266
70 .0004 .0005 .0004  -,0005 -.0029 -.0051 -.0085 -.0133 -.0190
75 .0006 .0009 .0011 .0011 -.0001 -.0015 -.0038 -.0071 -.0113
80 .0008 .0012 .0017 .0024 L0024 .0019 .0008 -.0011 -.0036
85 .0010 .0014 .0022 .0035 L0046 .0049 .0050 .0046 .0038
90 .0011 L0016 .0026 L0044 .0065 .0076 .0088 .0099 .0108
100 .0013 .0019 .0031 .0057 .0094 .0118 .0150 .0188 .0229
110 .0013 .0021 .0033 .0064 .0111 L0145 L0192 .0252 .0318
120 .0013 .0020 .0033 .0065 L0117 L0157 .0213 .0287 .0371
130 .0012 .0019 .0031 .0061 .0113 L0154 .0213 .0293 .0385
140 - L0011 .0016 .0027 .0053 L0101 L0139 L0195 .0272 .0361
150 .0009 .0013 .0022 .0043 .0082 L0114 .0161 .0227 .0304
160 .0006 .0009 .0015 .0030 .0057 .0080 .0115 .0163 .0219
170 .0003 .0005 .0008 .0015 .0030 .0042 .0060 .0085 .0114
180 0 0 0 0 0 0 0 0 0
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TABLE B 6.2.1-22
Cst Lre/Lc = 1,000
7 .02 .03 .05 .10 .20 .30 .50 .00 .00
[}
0 -.0713 .0811 .0951 -.1171 .1421 L1574 .1763 .1988 .2222
5 -.0349 .0438 .0568 -.0777 .1017 .1166 .1350 .1569 .1799
10 -.0117 .0183 . 0287 -.0465 L0678 L0813 .0983 .1187 L1403
15 .0018 .0021 .0091 -.0225 . 3400 .0515 .0662 . 0843 .1036
20 .0087 .0075 L0040 -.0047 ,0176 .0267 .0387 .0538 .0701
25 .0115 .0123 L0119 .0080 .0001 L0064 .0153 .0269 .0398
30 L0117 .0141 L0162 .0166 .0133 .0097 L0042 .0037 .0129
35 .0108 .0141 .0181 L0220 .0230 .0222 .0200 .0160 .0108
40 . 0094 .0131 .0182 .0249 .0238 .0315 .0324 .0323 .0311
45 .0079 .0116 L0173 L0260 L0341 .0380 L0420 L0455 .0482
50 .0065 .0010 .0159 L1258 L0364 L0423 . 0488 .0557 L0621
55 .0053 .0085 L0141 L0246 LU371 L0445 .0533 L0632 .0730
60 .0043 .0071 .0123 .0229 .0365 L0451 .0557 .0682 . 0809
65 .0035 .0059 L0106 .0208 .0350 L0444 .0564 .0708 . 0860
70 .0029 .0048 L0090 .0185 .0328 L0426 .0555 L0714 .0885
75 .0024 . 0040 .0075 L0162 .0300 .0399 .0533 L0702 ,0887
80 .0020 .0032 L0002 L0139 0269 .0366 .0500 L0674 .0866
85 L0016 . 0026 . 0050 L0116 L0235 .0328 . 0459 .0632 .0825
90 L0013 .0020 L0039 ,N095 .0201 .0287 L0411 .0578 .0768
100 . 0007 L0011 L0021 L0035 .0131 .0199 .0300 0443 0609
110 .0002 .0003 . 0006 .0021 .0065 .0109 .0180 .0285 L0411
120 -.0003 .0005 . 0007 -.0008 .0005 0024 . 0060 .0118 .0191
130 -.0007 .0011 .0018 -.0033 .0048 .0052 . 0053 .0045 .0030
140 -.0011 .0016 .0027 -.0053 L0091 .0118 .0152 .0194 .0237
150 -.0014 .0021 .0035 -.0068 L0126 .0171 L0234 .0319 L0415
160 -.0016 .0024 0040 -.0079 .0151 .0209 .0295 0413 .0551
170 -.0017 .0025 .0043 -.0086 .0166 .0233 .0332 L0472 L0636
180 -.0018 .0027 L0044 -.0088 .0171 L0241 .0345 L0492 .0665
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TABLE B 6.2.1-23

Crr L /T = 1.000 X

Y .02 .03 .05 .10 .20 .30 .50 1,00 3.00

¢0

0 -.5000 ~.5000 -.5000 -.5000 -.5000 -.5000 -.5000 .5000  -.5000

5 -.3359 -.3556 -.3778 -.4037 -.4251 -.4357 - 4471 4589 -.4700
10 -.2032 -.2338 -.2700 -.3145 -.3528 -.3723 -.3935 4159 -.4371
15 -.1117 -.1433 -.1839 -.2374 -.2867 -.3125 -.3413 3723 -.4022
20 -.0517 -.0791 -.1174 -.1728 -.2275 -.2574 -.2915 .3290  -.3656
25 -.0143 -.0352 -.0679 -.1199 -.1756 -.2074 - . 2446 .2865  -.3281
30 .0055 -.0082 -.0332 -.0782 -.1311 -.1630 -.2012 .2454  -,2901
35 .0141 .0069 -.0099 -.0461 -.0937 -.1239 -.1615 .2060  -.2521
40 L0174 L0151 .0052 -.0218 -.0625 -.0900 -.1255 1687  -.2144
45 .0173 .0183 L0142 -. 0041 -.0369 -.0610 -.0931 1336 -.1774
50 L0148 .0182 L0186 . 0084 -.0164 -.0364 - . 0644 1010 -.1416
55 .0122 L0167 .0204 .0168 -.0002 -.0158 -.0391 0709 -.1071
60 .0103 .0150 .0205 .0222 L0125 .0012 -.0170 0433 -.0743
65 .0082 L0129 L0194 .0253 .0220 .0150 .0019 0184 -.0435
70 .0063 .0107 .0178 0266 .0290 .0260 .0181 0040  -.0148
75 .0053 .0092 .0161 .0269 L0340 .0345 .0316 .0237 .0116
80 .0047 .0080 L0145 .0264 .0372 L0410 L0427 . 0409 .0355
85 .0039 .0068 L0129 .0254 .0391 L0457 .0516 .0555 .0568
90 .0034 . 0059 L0115 L0241 .0399 . 0489 .0585 .0678 .0753
100 .0032 .0050 .0095 L0211 .0392 .0515 .0670 0854 .1041
110 .0028 . 0044 .0079 .0181 .0364 .0504 .0696 .0943 1216
120 .0025 .0038 .0067 .0153 .0324 . 0466 L0674 .0957 .1281
130 .0024 .0035 .0058 .0127 .0277 .0410 L0614 .0902 L1244
140 .0018 .0027 L0047 .0101 .0225 .0341 .0524 .0791 114
150 .0016 .0023 .0037 .0077 .0171 .0263 L0412 . 0634 .0908
160 .0009 .0015 .0025 .0051 .0115 .0178 .0283 L0442 .0640
170 .0006 .0008 .0013 .0026 .0058 .0090 L0144 .0227 .0331
180 0 0 0 0 0 0 0 0 0

96 °%eg

1961 a2quwazdag ¢

9 g uot309g



TABLE B 6.2.1-24

Cqt = 1,000 X

7 .02 .03 .05 .10 .20 .30 .50 1.00 3.00

@'o

0 . 7669 . 6485 .5185 .3726 L2574 .2025 1453 .0872 . 0343

5 .6531 .5647 4622 . 3404 .2393 L1897 . 1371 .0829 .0327
10 .4076 .3797 .3345 L2650 . 1959 .1587 L1170 .0719 .0288
15 . 1882 .2039 .2051 .1831 . 1462 .1221 .0927 .0585 . 0239
20 . 0401 0732 .0923 .1094% . 0982 . 0859 .0678 . 0443 .0185
25 -.0704 -.0308 . 0093 L0421 .0521 . 0501 .0428 . 0296 . 0129
30 -.1490 -,1092 ~.0633 -.0162 . 0099 .0165 . 0187 .0152 .0073
35 -.1855 -.1536 -.1116 ~. 0609 -.0254 -.0124 .0029 . 0020 . 0020
40 -.1975 -.1765 -.1427 -.,0843 -.C543 -.0370 .0218 -.0100 . 0029
45 ~.2053 -.1910 -.1642 -,1199 -.0780 -.0579 .0383 -.0208 .0073
50 -.2016 -.1933 -,17490 -,1363 -,9560 -.0742 .0518 -.0299 L0112
55 -.1859 -.1841 -.1731 -, 1441 -.1071 -.0858 .0620 -.0371 L0145
60 -.1724 -.1737 -,.1683 ~-.1468 -.1143 -.09839 . 0696 -, 0428 0171
65 -.1611 ~-.1631 -.1608 -. 1454 -.1176 -,0985 L0747 -, 0469 L0191
70 -.1437 -.1471 -.1482 ~.1390 -.1156 -.0996 L0770 -.0493 .0203
75 -.1254 -.1298 ~,1335 -,1295 -.1125 ~,0977 0770 -.0502 .0210
80 -.1127 -.1160 -.1198 -.1189 -.1063 -.0938 L0751 -.0497 .0211
85 -.0987 -.1011 -. 1049 -.1064 -.0979 -.0877 L0714 -.0480 . 0206
90 -,0808 -.0837 -.,0882 -.0921 -.0874 -.0797 . 0659 -.0450 .0196
100 -.0549 -.0558 -.0587 -.0637 -, 0642 -.0605 .0517 -.0364 L0162
110 -.0243 -.0257 ~-,0285 -.0342 -.0383 -.0379 L0341 -.0250 .0115
120 -.0020 -.0021 -.0033 -.0076 -.0131 -,0151 .0153 -.0123 . 0060
130 .0230 L0224 L0211 L0172 0109 .0072 . 0036 -.0009 . 0002
140 L0415 L0413 . 0406 .0378 .0317 .0269 . 0207 .0131 . 0054
150 .0573 0572 L0567 L0544 . 0487 . 0434 .0352 .0237 .0102
160 .0703 .0697 . 0689 . 0669 L0614 .0557 L0462 .0318 .0139
170 .0753 .0755 .0752 .0739 . 0689 .0631 . 0529 .0368 L0163
180 . 0803 .0796 .0787 .0769 L0717 . 0659 . 0554 .0386 .0171
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TABLE B 6.2.1-25

T L. /L. = .200 . X =0

7 02 .03 .05 .10 .20 .30 .50 1.00 3.00

¢O

0 .5000 .5000 .5000 .5000 .5000 .5000 .5000 .5000 .5000

5 L2439 .2708 .3026 .3411 .3737 .3900 .4075 4262 4448
10 .0833 .1159 .1581 .2145 .2665 .2937 .3241 .3574 .3915
15 .0195 .04:09 .0745 .1278 .1841 .2160 .2532 .2958 L3411
20 L0024 .0075 .0285 L0704 .1224 L1545 .1939 L2414 .2940
25 .0119 .0080 .0036 L0334 L0771 .1067 .1450 .1937 .2500
30 .0098 .0100 .0059 L0121 L0455 .0707 .1056 .1524 .2094
35 . 0040 .0067 .0075 .0008 .0239 L0440 .0740 .1169 .1721
40 .0037 .0060 .0083 .0059 .0089 .0240 . 0486 . 0864 .1378
45 .0042 .0056 .0081 .0092 -.0012 .0094 .0285 L0604 .1065
50 .0015 .0032 .0062 .0098 -.0074 -.0010 .0128 .0384 .0781
55 .0008 .0023 .0052 .0100 -.0114 -.0084 .0004 .0197 .0525
60 .0027 .0034 .0055 .0102 -.0142 -.0139 -.0093 L0040 .0296
65 .0022 .0030 L0049 .0098 -.0156 -.0175 -.0166  -.0091 .0091
70 .0007 .0019 L0041 .0092 -.0162 -.0199 -.0221  -.0198 .0088
75 .0017 .0026 . 0044 .0091 -.0167 -.0215 -.0263  -.0286 .0245
80 .0026 .0032 L0046 L0090 -.0168 -.0225 -.0293  -.0356 .0380
85 .0013 .0022 L0040 . 0084 -.0165 -.0228 -.0312  -.0410 . 0494
90 .0010 .0020 .0038 .0080 -.0161 -.0228 -.0324  -.0450 .0587
100 .0019 .0025 .0039 .0077 -.0152 -.0221 -.0330  -.0497 .0718
110 .0014 .0021 .0035 .0070 -.0140 -.0205 -.0317  -.0504 .0781
120 .0009 .0016 .0030 .0061 -.0124 -.0184 -.0291  -.0481 .0783
130 .0016 .0020 .0029 .0055 -.0107 -.0160 -.0256  -.0435 .0733
140 .0002 .0009 .0019 L0043 -.0087 -.0131 -.0212  -.0369 . 0640
150 .0013 .0014 .0019 .0035 -.0068 -.0101 -.0164  -.0289 .0511
160 .0000 .0004 .0009 .0022 -.0045 -.0068 -.0111  -.0198 .0356
170 .0005 .0005 .0007 .0012 -.0023 -.0035 -.0056  -.0101 .0182
180 0 0 0 0 0 0 0 0 0
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TABLE B 6.2,1-~26

Com Ly/Le = 200

V4 ,02 .03 .05 .10 20 .30 .50 .00 .00

@

0 -3.1704 -2.8075 -2.3889 1.3961 -1.49G03 -1,2916 -1.0799 .8569 .6374

5 -2.4933 -2.2873 -2,0239 1.6779 -1.3640 -1.2011 -1.0209 8245 .6249
10 -1.1968 -1.2592 -1.2758 1.2111 -1.0840 -.9967 -.8853 . 74383 .5946
15 -.3902 -.5468 -.6947 -.8013 -.81l44 -.7911 -.7425 .5638 .5588
20 -.1669 -.2639 -.3905 ~.,5306 -.6077 -.6230 -.6179 L5848 . 2222
25 -.0411 -.0934 -.1871 -.,3239 -.4355 -.4766 -.5041 .5038 L4844
30 .0716 L0299 -, 0457 -.1740 ~-.2967 -.3532 -.4035 L4379 Ab64
35 .0383 0279 -.0081 -.0964 -.2043 -.2636 -.3239 .3768 L4103
40 -.0180 -. 0044 -.0080 -, 03556 -.1421 -.1967 -.2594 .3232 L3755
45 L0172 .0194 L0130 -.0196 -.0902 -, 1405 ~,2034 L2744 L3414
50 .0306 L0266 D213 -, 0010 -.0557 -.0995 -.1588 L2320 .3039
55 -.0160 ~.0076 . 0006 -.0035 -.0386 -.0733 -.1254 L1963 2732
60 -.0146 -.0082 -,0011 - 002 -.0237 -.0514 -.0969 L1642 L2484
65 .0216 .0156 L0123 LG035 -.0102 -.0328 -.0725 L1354 .2198
70 . Q040 L0032 L0038 L0043 -.005% -.0222 -.0548 L1112 L1927
75 -.0206 -,0133 -, 2073 -.0008 -,0041 -.0153 -.0409 .0902 .1669
30 L0055 L0040 L0034 L0045 L0016 -.0069 -.0277 .0707 L1420
85 L0169 L0119 L0031 Ry L0048 -.0011 -.0173 .0537 L1184
90 -.0113 -.0073 -.0037 .0007 .0032 . 0007 -.0103 .0395 .0961
100 .0159 L0114 L0080 . 0067 . 0082 L0080 .0033 0142 . 0346
110 -.0147 -.0094 -, 00453 . 0007 L0064 . 0094 ,0108 L0047 .0180
120 L0139 L0103 .0078 .0074 L0107 0141 L0185 .0208 L0144
130 -.0074 -.0042 -.0009 L0034 L0095 L0147 L0224 .0325 L0417
140 .0038 .0035 . 0040 L0063 L0117 L0171 .0265 L0422 L0645
150 .0044 L0040 L0044 .0068 .0125 L0184 .0292 ~0493 .0823
160 - . 0069 -.0037 -.0003 L0046 L0118 .0185 .0306 L0540 .0950
170 .0128 .0099 .0081 .0090 L0143 L0204 L0325 .0573 .1028
180 -.0114 -.0067 -,0020 .0039 .0119 ,0189 .0319 L0577 .1052

66 23

1967 I9queidog -

9 { uoTIvUy



TABLE B 6.2.1-27

Cf Ly/Le = .200

7 .02 .03 .05 .10 .20 .30 .50 .00 3.00

2

0 0 0 0 0 0 0 0 0 0

5 -13.8275 -10.7039 -7.5756 -4.5751 -2.6709 -1.9239 -1.2578 .6955 .2691
10 [-13.4182 -11.0342 -8.3587 -5.4556 ~3.3895 -2.5165 -1.7000 L9755 .3975
15 -5,0301 -5.1699 -4.,8030 -3.8036 -2,7011 -2.1287 -1.5289 .9369 4161
20 -1.2709 -2.0970 -2,6162 -2.5961 -2.1198 -1.7732 -1.3523 .8830 4253
25 -1.6945 -1.8835 -2.0901 -2,1072 -1.8211 -1.5756 -1.2492 .8539 L4387
30 -.5018 -.7044 ~1.0167 -1.3074 -1.3210 -1.2216 -1.0354 L7591 L4259
35 .9398 .5070 -.0102 -.5600 -.8293 -.8600 -.8049 L6476 .4038
40 .0709 . 0269 -.1329 -.4314 -.65006 -.7012 -.6886 . 5867 .3951
45 -.5668 -.3693 -.2806 -.3669 -.5163 -.5709 -.5851 .5276 .3839
50 . 3487 . 2645 L1546 -.0503 -.2714 -.3686 -.4368 G426 .3613
55 .4319 .3185 L2072 L0377 -.1590 -.2586 -.3441 .3834 .3451
60 - 4221 -.2741 -. 1525 -.1092 -.1811 -.2434 -.3098 .3523 .3361
65 -.1745 -.1127 -.0568 -.0413 -.1087 -.1697 ~.2425 L3042 .3197
70 4473 .3093 .1982 .0979 -.0110 -.0837 -.1702 .2537 .3010
75 -.0336 -.0216 -.0080 -.0030 -.0427 -.0884 -.1550 .2321 .2906
80 -.3882 -.2663 -.1613 -.0803 -.0688 -.0927 -.1421 L2123 .2796
85 .1905 .1292 .0794 L0414 .0012 -.0358 -.0946 .1759 .2621
90 L2702 L1844 .1126 L0575 .0149 -.0188 -.0732 .1534 . 2483
100 -.1285 -.0891 -.0561 -.0301 -.0236 -.0341 -.0650 L1284 L2249
110 -.0190 -.0134 -.0094 -.0070 -.0097 -.0188 -.0437 .0999 .1978
120 L1433 L0974 .0585 L0272 .0086 -.0030 -.0257 .0756 .1700
130 -.2329 -.1599 -.0990 -.0526 -.0309 -.0272 -.0340 .0667 . 1455
140 L2719 .1858 L1131 .0556 .0244 L0114 -.0061 L0412 L1141
150 -.2619 -.1797 -.1108 -.0578 -.0320 ~.0250 ~., 0242 .0398 .0895
160 .2038 .1394 L0851 .0423 .0194 .0106 .0005 .0178 .0573
170 -.1116 -.0766 -.0472 -.0245 -.0134 -.0101 -.0090 .0134 .0303
180 0 0 0 0 0 0 0 0 0
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TABLE B 6.2.1-28
Cam Le/be = 200 X =20

7 .02 .03 .05 .10 .20 .30 .50 1.00 3.00

@

0 |-97.7290 -74.4364  -51.6332  -30.3642 -17.2652 -12.2413 -7.8356 -4.1889  -1.4893

5 |-41.7926  -34.0444  -25.4518  -16.2837 -9.8887 -7.2309 -4.,7779  -2.6374 -.9661
10 40.2106 26.5155 14,7833 5.9408 1.9823 .9005 2249 -.0799 -.0984
15 42,0065 31.0848 20.2264 10.4161 4.9552 3.1130 1.6913 L7197 .1872
20 2.8684 5.1413 5.4306 3.9087 2.,2096 1.4673 .8248 .3489 .0828
25 -.5785 2.1281 3.5464 3.3068 2.2199 1.6092 1.0069 L4945 L1494
30 11.7559 9,6871 7.7161 5.3971 3.4144 2.4917 1.6068 .8383 .2800
35 1.2469 1.7724 2.3110 2.4197 1.9284 1.5390 1.0773 .6052 .2152
40 -7.9488 -5.0669 -2.3947 -.2853 .4982 .5901 .5280 .3514 . 1408
45 2.0650 1.4856 1.2581 1.2770 1.1823 1.0331 .7994 L4997 .1979
50 5.0499 3.4313 2.2455 1.5479 1.2076 1.0236 .7873 L4990 .2028
55 ~4.3005 -3.0045 -1.8179 -.6911 -.0276 .1653 .2573 .2332 L1173
60 -2.9426 -2.0933 -1.3235 -.5619 -.0555 L1126 L2073 .2037 .1088
65 4,5897 3.0818 1.8342 .9697 L6422 L5471 L4486 .3173 .1466
70 L4406 .2655 L1117 .0524 L1224 L1709 .2022 .1849 .1012
75 -4.4378 -3.0739 -1.9354 -1.0138 -.4589 -.2426 -.0658 . 0406 .0508
80 1.2554 8245 4588 L1911 L1172 .1218 .1356 .1309 .0780
85 3.2939 2.2316 1.3312 .6320 .3181 .2394 .1905 L1479 .0802
90 -2.6982 -1.8694 -1.1800 - -.6454 -.3409 -.2145 -.0965 ~. 0060 .0251
100 3,1751 2.1480 1.2849 .6090 .2751 .1787 .1178 .0826 0464
110 -3.3286 -2.3047 -1.4447 -.7765 -.4300 -.3035 -.1879 -.0864 -.0184
120 2.6050 1.7598 1.0489 .4929 .2079 .1170 .0543 .0220 .0098
130 -1.7893 -1.2520 -.7998 - 4472 -.2669 -.2037 -.1458 -.0883 -.0341
140 .4320 .2718 L1362 .0294 -.0266 -.0447 -.0547 -.0504 -.0276
150 .6222 .3999 .2137 .0684 -.0071 -.0325 -.0504 -.0537 -.0335
160 -1.8151 -1.2679 -.8087 -.4512 -.2690 -.2081 -.1577 -.1113 -.0562
170 2.3464 1.5815 .9388 L4373 .1790 .0912 ,0214 -.0237 -.0292
180 -2.7488 -1.9078 -1.2014 -.6510 -.3698 -.2758 -.1996 -.1351 -.0671
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TABLE B 6.2.1-29

Com Lr/Le = ,400 X =0

7 02 .03 .05 .10 .20 .30 .50 1.00 3.00
go

0 .5000 .5000 .5000 .5000 .5000 .5000 .5000 .5000 .5000

5 .2831 ,3065 .3334 .3651 .3914 L4043 4183 4331 L4478
10 . 1294 1612 .2005 . 2504 L2946 3172 .3422 .3694 .3968
15 L0469 ,0731 .1099 .1627 L2144 . 2425 L2745 .3105 .3480
20 .0063 .0231 .0512 ,0982 . 1498 .1798 .2154 .2569 .3015
25 -.0127 -.0038 .0149 .0522 .0991 .1284 1647 ,2088 .2577
30 -.0162 -,0138 -.0042 .0219 .0609 .0875 .1220 . 1660 .2168
35 -. 0130 -.0149 -.0124 ,0031 .0329 .0555 . 0867 .1285 .1788
40 -.0107 -.0140 -.0156  -.0084 .0125 .0307 .0576 .0957 .1436
45 -.0084 -.0119 -.0156  -.0145 -.0015 .0121 .0340 L0673 L1114
50 -.0050 -.0085 -.0134 -.0168 -.0108 -.0016 .0152 .0430 .0820
55 -.0032 -.0062 -.0112 -.0172 -.0166 -.0114 .0004 .0223 .0554
60 -.0032 -.0053 -.0096 -.0167 -.0202 -.0183 -.0111 .0049 .0315 .
65 -.0024 -.0041 -.0079  -.0155 -.0218 -.0228 -.0199 -.0096 .0101
70 -.0013 -.0029 -.0063 -.0139 -.0223 -.0255 -.0263 -.0216 -.0087
75 -.0017 -.,0028 -.0056 -.0126 -.0221 -.0271 -.0310 -.0312 -.0250
80 -.0021 -.0029 -.0051 -.,0115 -.0215 -.0277 -.0342 -.0339 -.0391
85 -.0014 -.0023 -.0043 -.0102 -.0205 -.0276 ~.0361 -.0448 -.0510
90 -.0012 -.0021 -.0040 -.0093 -.0194 -,0270 -.0371 -.0491 -.0608
100 -.0016 -.0023 -.0037 -.0080 -.0172 -.0251 -.0370 -.0538 -.0744
110 -.0014 -.0020 -.,0033  -.0069 -.0149 -.0225 -.0349 -.0543 -.0809
120 -.0010 -.0017 -.0029 -.0060 -.0128 -.0196 -.0314 -.0515 -.0812
130 -.0013 -.0018 -.0027 -.0052 -.0108 -.0165 -.0272 -.0463 -.0760
140 -.0005 -.0011 -.0020 -.0042 -.0087 -.0133 -.0223 -.0391 -.0663
150 -.0010 -.0012 -.0018  -.0033 -.0066 -.0101 -.0170 -.0305 -.0529
160 -.0002 -.0005 -.0010 -.0022 -.0044 -.0068 -.0115 -.0208 -.0368
170 -.0004 -.0004 -.0006 -.0011 -.0022 -.0034 -.0058 -.0106 -.0189
180 0 0 0 0 0 0 0 0 0
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TABLE B 6.2.1-30

C—Sm Lr/LC = .400 -

7 .02 .03 .05 .10 .20 .30 .50 1.00 3.00

g -2.6379 -2.3318 -1.9876 -1.5919 -1.2712 ~-1.1151 . 9488 =.7736 -.6013

5 -2.2001 -2.0020 ~1.7604 -1.4581 -1.1942 ~-1.0598 .9126 -.7534 -.5933
10 -1.3126 -1.3136 -1.2703 -1.1581 -1.0157 -.9295 .8259 -.7040 -.5728
15 -.6457 -.7503 -.8313 -.8616 -.8254 -.7854 .7260 -.6444 -.5465
20 -.3231 -.4248 -.5332 -.6270 -.6578 -.6523 .6289 -.5832 -.5173
25 -.1184 ~-.2000 -.3072 -.4303 -.5060 -.5271 .3340 -.5206 -.4856
30 .0193 -.0455 -.1418 ~.2725 -.3744 -.4145 L4450 -.4592 -.4524
35 .0383 .0060 -.0581 -.1679 -.2731 -.3223 .3677 -.4024 -.4192
40 .0192 .0142 -.0179 ~-.0985 -.1949 -.2468 .3006 -.3499 -.3861
45 .0354 .0345 .0158 ~. 0447 -.1308 -.1826 L2410 -.3009 -.3530
50 .0361 .0374 .0290 -.0120 -.0838 -.1320 .1508 -.2568 -.3207
55 .0052 .0153 .0205 . 0010 -.0527 -.0946 .1500 -.2178 -.2895
60 .0005 .0097 .0180 .0104 -.0290 -.0644 .1153 -.1825 -.2591
65 .0158 .0173 .0215 .0181 -.0108 -.0403 .0860 -.1508 -.2296
70 .0045 .0075 L0135 .0168 -.0010 -.0239 L0630 -.1232 -.2014
75 -.0096 -.0037 .0046 .0129 .0045 -.0123 .0446 -.0989 ~-.1744
80 .0034 .0039 .0074 .0139 .0099 -.0023 .0288 -.0771 -.1484
85 .0091 .0072 .0080 .0131 .0127 .0045 .0163 -.0579 -.1237
90 -.0057 -.0032 . 0007 .0082 L0122 .0080 L0071 ~-.0416 -.1003
100 .0085 L0062 .0053 .0084 .0138 0142 .0077 -.0137 -.0569
110 ~.0073 -. 0044 -.0014 .0038 .011e6 .0154 .01le61 .0072 -.0186
120 .0077 .0059 .0049 .0064 .0126 .0176 .0227 .0235 L0150
130 -.0034 -.0015 .0006 .0042 L0113 .0175 .0262 .0361 .0435
140 .0025 .0026 .0033 . 0058 .0120 .0185 .0292 .0457 L0670
150 . 0028 .0029 .0036 .0062 .0124 .0189 L0311 .0526 .0853
160 -.0030 -.0010 .0014 .0053 .0121 .0189 .0321 .0572 .0984
170 .0073 .0060 .0057 .0076 .0133 .019% .0332 .0601 .1064
180 -.0054 -.0026 . 0005 .0050 L0121 .0191 .0330 .0608 .1089
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TABLE B 6.2.1-31

Cfm Ly/Le = 400 X =0

Y .02 .03 .05 .10 .20 .30 .50 1.00 .00

o

0 0 0 0 0 0 0 o 0 0

5 -9.0612 -6.8751 -4.7739 -2.8376 -1.6469 -1.1871 -.7799 -.4370 L1762
10 -9.8022 -7.8404 -5.7738 -3.6703 -2.2499 -1.6663 1.1281 -.6548 .2783
15 -5.3140 -4.8966 -4, 1404 -3.0243 -2.0515 -1.5926 1.1332 -.6955 .3195
20 -2.6485 -2.9189 -2.8804 -2.4261 -1.8161 -1.4739 1.0985 -.7097 3495
25 -2.1029 -2.2682 -2.3070 -2.0737 -1.6518 -1.3838 1.0684 -.7191 .3752
30 -.8884 -1.1654 -1.4174 -1.5025 -1.3381 -1.1780 -.9571 -.6809 .3822
35 .2531 -.1602 -.5935 -.9386 -1.0014 -.9441 -.8189 -.6230 .3796
40 L0117 -.1559 -.4110 -.6975 -.8119 -.7992 -.7263 -.5822 .3799
45 -.2367 -.2195 -.3144 -.5146 -.6462 - . 6645 -.6337 -.5365 .3758
50 .2599 .1735 .0174 -.2354 -.4334 -.4952 -.5161 -.4743 .3636
55 .2962 .2245 .1075 -.1022 -.2996 -.3777 -.4269 -.4233 .3527
60 -.1686 -.0826 -.0458 -.1148 -.2474 -.3154 -.3696 -.3857 L3441
65 -.0594 -.0118 .0125 -.0405 -.1609 -.2321 -.2993 -.3400 .3307
70 .2523 .1928 1413 .0539 -.0736 ~.1507 -.2308 -.2940 .3154
75 -.0068 .0112 .0298 0154 -.0617 -.1226 -.1953 -.2639 .3037
80 -.1984 -.1243 -.0566 -.0189 -.0552 -.1011 -.1652 -.2362 .2913
85 .1005 L0734 .0585 .0429 -.0069 -.0545 -.1216 -.2019 .2755
90 1416 .0985 L0694 . 0488 .0082 -.0327 -.0947 -.1763 2613
100 -.0681 -.0462 -.0248 -.0026 - . 0044 -.0243 -.0673 -.1396 .2348
110 -.0101 -.0075 -.0044 .0028 .0027 -.0097 -.0420 -.1067 .2062
120 L0742 L0494 .0290 0159 0097 . 0004 -. 0244 -.0803 L1771
130 -.1218 -.0829 -.0514 -.0266 -.0126 -.0118 -.0238 -.0648 . 1497
140 1417 .0954 .0569 0273 0134 . 0069 -.0070 -.0434 .1187
150 -.1370 -.0929 -.0571 -.0302 -.0160 -.0120 -.0146 -.0358 L0911
160 .1064 .0717 0431 .0206 .0095 .0055 -.0012 -.0190 .0596
170 -.0584 -.0396 -.0243 -.0128 -.0070 -.0051 -.0052 -.0116 .0306
180 0 0 0 0 0 0 0 0 0
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TABLE B 6.2.1-32

qm Le/Le = 400 X=0

7 .02 .03 .05 .10 .20 .30 .50 1.00 3.00
8°

0 -62.1528 -46,3842 -31.5480 -18.2282 -10.2682 -7.2619 -4 ,6437 -2.,4849 -.8858

5 [-30.0038 -23.7304 -17.2080 -10.6842 -6.3692 -4.,6271 -3.0428 -1.6754 -.6134
10 19.1109 11.5482 5.5868 1.5718 .0654 -.2490 -.3649 -,3128 -.1526
15 25.0324 17.4571 10.5683 4.,9268 2.0886 1.2067 .5730 .1873 .0233
20 6.1706 5.6958 4.3340 2.,4420 1,1474 .6816 .3233 .0958 .0031
25 3.6888 4.2100 3.8175 2.5915 1.4597 L9794 .5626 L2483 . 0647
30 8.9015 7.5251 5.8716 3.8263 2.2428 1.5726 .9705 .4823 .1530
35 2.2920 2.6892 2.7776 2.3028 1.5709 1.1743 .7718 L4086 L1379
40 -3.4110 -1.5650 -.0631 .7956 .8480 L7225 .5297 .3081 L1128
45 1.2677 1.2710 1.3908 1.3967 1.1408 .9323 .6746 .3963 L1492
50 2.6000 1.9523 1.5795 1.3423 1.0762 .8906 .6592 .3995 .1559
55 -2.3734 -1.5494 -.7206 .0362 .3662 .4083 L3715 L2621 L1143
60 -1.7017 -1.1773 -.6211 -.0429 .2650 .3257 .3180 .2380 ,1092
65 2,2585 1.4671 .9048 .6225 L5377 L4889 4077 L2824 L1256
70 .1360 .0268 -.0130 .0807 .2086 L2485 L2520 L2015 L0992
75 -2.3966 -1.6838 -1,0745 -.5123 -.1398 -.0050 .0867 L1136 .0694
80 .5871 .3399 L1448 L0634 L1067 .1396 .1596 L1435 .0781
85 1.6735 1,0854 .5987 .2682 L1751 .1670 L1620 L1372 L0739
90 -1.4478 -1.0169 -.6725 -.3869 -.1809 -.0869 -.0041 L0460 L0409
100 1.6180 1.0633 .5998 L2455 L1013 .0756 L0693 .0658 L0411
110 -1.7763 -1.2274 -.7822 -.4489 -.2648 -.1861 -.1076 -.0388 -.0010
120 1.3239 .8695 L4944 .2001 .0544 .0162 -.0007 .0004 L0046
130 -.9743 -.6848 -.4476 -.2709 -.1835 -.1486 -.1101 -.0663 -.0246
140 . 1891 .1023 .0308 -.0268 -.0600 -.0691 -.0693 -.,0553 -.0271
150 .2857 L1670 .0697 -.0059 -.0481 -.0624 -.0697 -.0625 -.0346
160 -.9856 -.6922 -.4515 -.2681 -.1784 -.1498 -.1248 -.0950 -.0491
170 1.1873 L7766 .4396 .1815 L0481 .0014 -.0353 -.0530 -.0374
180 -1.4738 -1.0224 -.6521 -.3690 -.2280 -.1829 -. 1465 -.1096 -.0571
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TABLE B 6.2.1-33

Crom Lr/Le = 1.000 X=0

7 .02 .03 .05 .10 .20 .30 .50 1.00 3.00

50

0 .5000 .5000 .5000 .5000 .5000 .5000 .5000 .5000 . 5000

5 .3314 .3502 .3713 .3953 4145 4238 4335 4434 4525
10 .1968 .2258 .2598 .3007 .3349 .3518 .3698 .3864 4057
15 . 1049 . 1345 L1721 .2207 . 2640 .2863 3105 .3360 .3601
20 L0454 .0705 . 1054 .1549 .2024 2277 .2561 .2867 .3160
25 .0089 .0276 .0566 .1022 . 1497 L1764 . 2069 .2407 2737
30 .0099 0017 .0231 .0616 . 1059 .1321 .1631 .1983 2334
35 L0175 -.0122 .0014 .0312 .0701 .0945 L1244 .1595 .1953
40 .0199 -.0191 -.0121 ,0090 0412 .0629 .0907 . 1243 .1595
45 .0191 -.0213 -.0196  -.0066 L0184 .0369 .0616 .0926 .1260
50 .0160 -.0202 -.0225 -.0167 .0010 .0159 .0369 .0644 .0950
55 .0129 -.0180 -.0229 -.0229 -.0120 -.0009 .0160 .0395 .0664
60 .0105 -.0156 -.0219 -.0263 -.0214 -.0140 -.0013 L0177 .0404
65 .0081 -.0129 -.0199 -.0274 -.0278 -.0239 -.0153 -.0012 .0168
70 .0059 -.0102 -.0173 -.0271 -.0319 -.0310 -.0266 -.0173 -.0042
75 .0048 -.0083 -.0150 - -.0259 -.0341 ~-.0360 -.0353 -.0308 -.0229
80 .0040 -.0068 ~.0128 -.0241 -.0349 -.0392 -.0419 -.0420 -.0391
85 .0029 -.0053 -.0107 -.0219 -.0345 -.0408 -.0466 -.0509 -.0530
90 .0023 -.0043 -.0089 -.0196 -.0334 -.0413 -.0497 -.0579 -.0645
100 .0019 -.0031 -.0064  -.0154 -.0298 -.0397 -.0520 -.0665 -.0812
110 .0015 -.0024 -,0046 -.0118 -.0253 -.0359 -.0504 -.0692 -.0898
120 .0012 -.0018 -.0034  -.0088 -.0207 -.0309 -.0461 -.0670 -.0910
130 0012 -.0016 -.0027 -.0066 -.0164 -.0256 -.0400 -.0609 -.0859
140 .0007 -.0011 ~.0020 -.0048 -.0124 -.0202 -.0329 -.0519 -.0753
150 .0008 -.0010 -.0016 -.0034 -.0089 -.0149 -.0251 -.0407 -.0604
160 .0003 -.0006 ~.0010 -.0021 -.0057 -.,0098 -.0168 -.0280 -.0421
170 .0003 -.0004 -.0005 -.,0011 -.0028 -.0048 -.0085 -.0142 -.0216
180 0 0 0 0 0 0 0 0 0
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TABLE B 6.2.1-34

Com L./L. = 1.000 X =0

z .02 .03 .05 .10 .20 .30 .50 1.00 3.00

2

0 -2.0112 -1.7745 -1.5144 -1.2227 .9924 .8826 -.7680 -.6519 .5460

5 -1.7824 -1.6057 -1.4006 -1.1571 .9549 .8557 -.7504 -.6420 5417
10 -1.2879 -1.2320 -1.1416 -1.0027 .8645 .7900 -.7065 ~-.6165 .5302
15 -.8430 -.8744 -.8768 -.8328 . 7589 .7109 -.6520 -.5835 .5143
20 -.5385 -.6047 -.6569 -.6771 .6547 .6300 -.5940 -.5468 L4953
25 -.3068 -.3860 -.4662 -.5318 .5518 .5479 -.5332 -.5069 4735
30 -.1368 ~-.2164 -.3083 -.4023 L4545 L4680 -.4722 -.4653 4495
35 -.0499 -.1127 -.1966 -.2981 .3691 .3951 -.4142 -.4238 4240
40 ~-.0079 -.0500 -.1176 ~.2143 L2945 .3289 ~.3594 -.3829 .3973
45 .0264 -.0023 -.0559 -. 1444 .2283 .2684 -.3077 -.3427 .3696
50 .0394 .0228 -.0158 -.0911 L1726 .2153 -.2602 -.3041 .3413
55 .0301 .0265 . 0044 -.0535 L1275 .1701 -.2177 -.2675 .3128
60 .0264 .0291 .0183 -.0247 .0897 .1306 -.1790 -.2327 .2842
65 .0286 .0325 .0280 -.0028 .0585 .0966 -.1443 -.1998 .2556
70 .0193 .0262 .0284 .0100 .0348 .0689 -.1140 -.1694 L2273
75 .0092 .0181 .0254 .0175 .0166 .0461 -.0876 -.1412 . 1996
80 .0109 L0175 .0251 .0234 .0019 .0268 -.0642 -.1149 .1723
85 .0105 .0153 .0229 .0260 .0088 L0114 -.0441 -.0909 L1457
90 .0024 .0082 .0172 .0250 .0157 .0002 -.0273 -.0691 .1201
100 . 0058 .0077 .0136 .0236 .0245 .0170 -.0004 -.0310 .0715
110 -.0017 .0011 .0067 .0181 .0263 .0256 .0179 -.0002 .0273
120 .0040 L0041 .0065 .0152 .0262 .0301 .0305 L0246 .0120
130 -.0006 .0006 .0032 .0111 .0236 .0310 .0383 .0438 . 0458
140 .0018 .0021 .0035 .0092 .0214 .0308 L0433 .0585 .0740
150 .0019 ,0022 .0032 .0077 .0192 .0298 L0461 .0692 .0962
160 -.0006 . 0006 .0021 .0063 L0172 .0286 L0476 .0764 L1121
170 .0037 .0034 .0038 .0066 .0166 .0281 .0484 .0807 .1218
180 -.0015 .0000 .0017 .0054 .0157 .0275 . 0484 .0820 .1250
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TABLE B 6.2.1-35

Cem Ly/Le = 1.000 X

7 .02 .03 .05 .10 20 .30 .50 .00 3.00

go

0 0 0 0 0 0 0 0 0 0

5 | -4.8099  -3.5690  -2.4230  -1.4096 -.8087 .5818 .3834 .2186  -.0957
10 |-5.8355  -4.5150  -3,2111  -1.9708 1.1825 8704 .5890 3474 -.1611
15 |-4.2130  -3.5595  -2.7701  -1.8701 1.2076 .9213 .6487 4016 -.2009
20 }-2.9511  -2.7305  -2.3228  -1.7169 1.1863 .9349 .6819 L4402 -.2345
25 |-2.3889  -2.2761  -2.0355  -1.5994 1.1629 .9400 .7056 4715 -.2645
30 |-1.4619  -1.5620  -1.5465 = -1.3444 1.0521 .8801 .6854 4781 -.2849
35 -.6217 -.8746  -1.0471  -1.0573 -.9092 .7925 L6441 4713 -.2992
40 - 4247 -.6219 -.7992 -.8787 -.8078 .7270 6116 4660 -.3123
45 -.3165 - . 4441 -.5978 -.7140 -.7035 L6547 .5712 4539 -.3215
50 .0238 -.1310 -.3234 -.5094 -.5725 .5607 5143 4310 -.3253
55 L1192 -.0029 -.1729 -.3687 -.4692 4822 4637 4087  ~.3275
60 -.0314 -.0587 -.1473 -.2955 -.3979 4227 4221 .3888  -.3286
65 .0276 .0103 -.0601 -.1983 -.3143 .3536 3728 .3630  -.3261
70 .1560 L1139 .0358 -. 1045 -.2335 .2856 3226 .3350  -.3210
75 .0432 .0473 .0188 -.0752 -.1873 . 2403 .2851 3119 -.3158
80 -.0448 -.0086 .0001 -.0545 -.1482 .1999 .2499 .2886  -.3089
85 .0686 .0670 .0544 -.0039 -.0973 1523 2100 2620  -.2993
90 .0779 .0709 .0610 .0168 -.0647 1176 1778 .2385  -.8891
100 -.0191 ~.0005 .0182 .0160 -.0303 .0719 1285 L1971 -.2665
110 -.0005 . 0064 .0180 .0238 -.0033 .0358 .0871 L1584 -.2395
120 .0317 .0243 L0237 .0275 .0125 .0117 .0558 1245 -,2097
130 -.0495 -.0321 -.0142 .0060 .0088 .0047 .0378 .0976  -.1784
140 .0583 .0393 .0262 .0228 .0198 . 0086 0189 .0709  -.1440
150 -.0561 -.0377 -.0217 -.0045 .0058 .0026 0141 .0522  -.1098
160 .0437 .0292 .0179 .0127 .0125 .0085 0042 0317 -.0732
170 -.0239 -.0161 -.0097 -.0031 .0016 .0015 0034 .0163  -.0371
180 0 0 0 0 0 0 0 0 0
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TABLE B 6.2.1-36

Cgm Lr/be = 1,000 X=0

7 .02 .03 .05 .10 .20 .30 .50 1.00 3.00

¢O

0 |-31.7536 -23.1673 -15.3880  -8.6690  -4.7950  -3.3572 -2.1254  -1.1238 .3945

5 {-17.3813 -13.2664  -9.2573  -5.5108  -3.1804 -2.2751  -1.4713 ~.7945 .2841
10 5.4898 2.7088 .7776 -.2647 -.4778 -.4507 -.3635 -.2345 .0958
15 10.5519 6.8034 3.7189 1.4750 4932 .2270 .0611 -.0137 .0197
20 4.3776 3.1981 1.9501 .8392 .2789 1171 .0155 -.0264 .0210
25 3.8961 3.1934 2.2354 1.1908 25517 .3318 .1654 .0593 © .0109
30 5.9630 4.7197 3.3307 1.8966 .9885 .6535 .3788 .1769 .0534
35 2.8636 2.6501 2.1608 1.4126 .8125 .5626 .3428 1692 . 0543
40 .0075 .6560 .9600 .8644 .5864 4335 .2815 .1481 .0504
45 1.4429 1.4980 1.4191 1.1099 .7410 .5534 .3670 .1992 . 0704
50 1.6132 1.4836 1.3352 1.0542 .7298 .5579 .3804 .2130 .0777
55 -.7033 -.1903 .2395 L4707 4416 .3731 L2772 1671 .0646
60 -.6161 -.2349 .1258 .3677 .3841 .3380 .2612 .1635 .0652
65 .9018 .7029 6127 .5607 4674 .3934 .2971 .1843 .0736
70 -.0213 .0260 .1382 .2707 .3036 .2812 .2301 .1524 .0693
75 | -1.0856 -.7279 -.3703 -.0338 .1293 .1598 .1556 .1156 .0521
80 .1333 .0683 .0656 .1403 .1932 .1955 .1738 .1240 .0550
85 .5879 .3548 .2110 1747 .1869 .1833 .1620 1164 0522
90 -.6825 -.5034 -.3270 -.1275 .0127 .0584 .0815 .0736 .0373
100 .5932 .3512 .1670 .0736 .0727 .0804 .0818 L0667 .0329
110 -.7865 -.5678 -.3917 -.2333 -.1134 -.0609 -.0170 .0086 .0104
120 4923 .2955 .1312 .0163 -.0118 -.0081 .0011 .0082 .0067
130 -.4488 -.3315 -.2423 -.1753 -.1236 -.0948 -.0633 -.0333 .0110
140 .0303 -.0078 -.0431 -.0750 -.0831 -.0772 -.0632  -.0417 L0174
150 .0696 .0195  -.0238 -.0631 -.0828 -.0837 -.0754 -.0549 . 0249
160 -.4516 -.3294 - -,2323 -.1654 -.1369 -.1243 -.1057 -.0753 0341
170 .4398 .2684 .1270 .0175 -.0465 -.0666 -.0746 -.0631 .0316
180 -.6521 -.4636 -.3120 -.1574 -.1414 -.1206 -.0872 .0401
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