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PROGRAM NO. HY-100
DETERMINATION OF

TOTAL SEDIMENT LOAD IN A STREAM
BY THE MODIFIED EINSTEIN PROCEDURE

General Description

*
With the development of the Modified Einstein Procedure’

and publication of a step method for computing total sediment load

2 it was decided to investigate the possibilities

by this procedure,
of programming these calculations for an electronic digital computer.

In collaboration with Corps of Engineers' personnel at
Omaha, Nebraska, preliminary computer flow charts of the Modified
Procedure were developed. Final flow charts and coding of the pro-
gram were completed by the Bureau of Reclamation. Details of the
program, mathematics involved, procedures used, flow charts, and a
listing of the program follow.

The program is a general one which can be used to calculate
total sediment load for an alluvial stream transporting primarily
a sand sediment load. A study has been made of the possible ranges
of magnitude of input data and output results, and also of foresee-
able changes which might be made in the fundamental computation
procedures so that basic data for any alluvial stream carrying sand
can be used to determine total sediment load.

In consideration of the large number of program steps nec-

essary to compute the total sediment load, and also the desirability

*Numbers refer to publications in Bibliography.




of having a means of modifying certain computed vélues, the deci-
sion was made to break the program into two parts, which shall be

referred to herein as Phases 1 and 2.

List of Symbols

Basically, the symbols defined in the Appendix of

- Technical Bulletin No. 1026, September 1950, United States
Department of Agriculture,® and on pages 8, 9, and 10 of "Step
Method for Computing Total Sediment Load"? have been used. Because
of saome differences which exist and to avoid many repetitious ref-

erences, the symbols used are listed below:

A = Stream cross-sectional area, in square feet.
: 1
A, = A constant, defined as 0.003 = 43 478261- .
A = Distance of lower limit of integration above the
sampling depth, as defined by the type sampler
a
used, divided by d_, or A' = a-ri.
s
A" = Distance of the lower limit of integration above
streambed, divided by 4, or A" = %?.
A" .
Ny
A z =
B = F) € l A
B, = A constant, defined as % = 0.14285714+ .
- |
C = Euler's constant = 0.5772157:-- .
; Cs = Conc. = Concentration of suspended sediments, in parts

per million by weight.




Dl, D2, oo Dzo = Geometric mean diameter of a particle size

range, in millimeters.
D = Particle size at which 35 percent of the bed material
by weight is finer, in millimeters.
D = k_ = Particle size at which 65 percent of the bed material

8s 5
by weight is finer, in millimeters.

d = Mean depth of cross section, obtained by dividing the
area by the width (d assumed equal to R in wide
shallow channels), in feet.

dn = The distance between the bottom of the sampled zone
and the streambed, as defined by the sampler used,
in feet.

d8 = The average of the total depths recorded at the
sampling verticals, in feet.

g = Acceleration of gravity, 32.2 feet per second per second.

ib s ib PR ib = Fraction of bed material in a given particle

1 2 20
i t D s .
size range corresponding to Dl, 2 D20
ib = Total of all ib fractions in bed material.
T
ié 3 ié 5 o= i; = Fraction of suspended material in a given
1 2 20 ,
particle size range corresponding to
Dl’ Dz’ i Dzo'
ié = Total of all ié fractions in suspended materisl.
T
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Value of the integral defined as follows:

It = 0.216 —2—— Y J (l-y>dy
z (l—A'

" = Value of the integral defined as follows:

A"z—l - - z
1"=o.216—————-z—j (L—.l) dy -
) ' (1 -A")" 4n y

Value of the integral defined as follows:

H
N -
[}

Z-=1

1'-0216—A———- <l—:—x>lnydy.
2 (1-a)° %

I"

Value of the integral defined as follows:

A"Z-l 1
I} = 0.216 S |
l - A")

ibqb Sediment discharge through the bed layer of particles
of a size range, in pounds per second per foot of

width.

Sediment discharge through the bed layer of particles

1%

of a size range, in tons per day.

e
]

- Total load in sampled zone, in tons per day.

Value defined as follows:

' P=1n<&%%l(ﬁ>.

lav)
]

P = Value of bedload equation expressing the probability

of a grain to be eroded.




5

Percentage of total flow sampled.

Q = Water discharge, in cubic feet per second.
Qé = Sediment discharge in sampling zone of a size range,
in tons per day.
Qsm = Sediment discharge measured by sampling, in tons per day.
» R = Hydraulic radius, in feet.
Ql
r = Quantity defined as r_ = =

0 o " i
r , T, ‘tt T, = Quentity defined as: r = B(PIJ'_ + 12')
(Subscripts indicate order of refinement
of r value).
o e = 3 . = U '

(ro)l, (ro)z, (ro)n Quantity defined as: (ro)l B(PIl + 12)

which is calculated after (Zo) is

1
computed. Subscripts indicate order

of refinement of (r,) value.

(ro)f = (ro)n, or final value for (rg).

S = Slope of energy gradient.

T = Water temperature, in degrees Fahrenheit.

u = Average velocity of flow, in feet per second.

ugy = Shear velocity, equal to JﬁEE, in feet per second.
A = Fall velocity of the geometric mean diameter of a

sediment particle size range, in feet per second.

. w = Width of stream channel, in feet.
X = Dimensionless parameter.
y = Distance above the streambed, in feet.




Zl, Z2, - Zn = Exponent of suspended distribution. Subscripts

indicate order of refinement of Z value.

(Zo)l, (Zo)z’ oo (ZO)n = Refined value for Z defined as:

1n r2 - 1n ro
(zo)1=z2-(zz-zl) lnrz-lnrl>

o Subscripts indicate order of refinement

of (Zo) value.

a = Lower limit of integral in bedload equation.
B = Upper limit of integral in bedload equation.
s} = Thickness of laminar sublayer.
Ar = Change in value of r Dbetween two successive refinements.
AZ = Change in value of Z Dbetween two successive refinements.
€ = 2.71828 --- ,base of natural logarithms.
#L = A constant, defined as 2.0.
o
v = Kinematic viscosity.
n = 3.14159265 - .
) = Intensity of bedload transport.
Dys
WA =1.65 < TET'>‘ Function of correlating effect of flow
with intensity of sediment transport.
) vg = 0.66 < 2 > Function for correlating effect of flow
< with intensity of sediment transport.

WV (2)

Digamma function.




Mathematical Relationships--Phase 1

In order to familiarize the reader with the mathematical
calculations performed in the course of Phase 1 of the program, the
various equations and processes used will be listed here in the
order in which they are encountered by the computer. In some
instanceg, the equations given here may be in a form different from
that given in the reference material. In the form shown, they are
more workable with the computer.

Since certain data are furnished in millimeter units and
others in feet, it is necessary to convert the following values to
feet: all values of D including D35 and Das'

To insure that all values of ib and ié are entered,
a check is made against the sum of these values and ibT or i;T.

The viscosity is determined by the following equation:

_ 0.00001918 1)
V = 0.4712 + 0.01435T + 0.0000682T2 *

Next, Qsm is computed:

Q, = Q(C,) 0.0027. (2)

Using a knowledge of the subject and previous calcula-
tions which may have been made, an assumed value of x is selected.
If no data are available, the program will accommodate the use of

an average value for x of say 1.15. With this assumed value of

X, Jﬁg and RS are calculated.




ok 14.1712 1n [u_12-21(x)(d) ] g ()

k
]

The following are then computed:

u} = JRSg , (%)
11.6
8= i (5)
and
k
8
5 L]

A table of 7? values and corresponding values for x
has been prepared and included in the program deck. By the computer
table lookup operation, the x value corresponding to the above
computed value for ;? is obtained. This value is compared with
the assumed x value to determine if the absolute difference is
0.03 or less. Using the x value obtained from the table lookup
operation, a looping operation is performed until the absolute dif-
ference of successive values is 0.03 or less. The practical limit
of accuracy for the x value is considered to be 0.03.

Now compute:

P=ln[&]2;ig)-(&], (6)
s




dn
At = a-: (7)

P-1 + 1n A?
(%q) = 1 - A ’ (8)
P-1
and
L, = Q9 (%) - (9)
By referring to the section on the Preparation of Input
Data, the reader can learn how the particle diameters for which
values of Z are to be computed in Phase 1 are selected. The
remainder of the calculations in this section will be performed
using one of the selected particle size ranges. The computations
are, of course, repeated for all other particle size ranges selected.
Compute WA and \IIB -
Das
¥, = 1.65<¥>, (10)
and
v, =0.66( = ). (11)
B - RS
Determine which of \VA or \IIB is larger, and use the
larger value in the following calculations of & and B.
1
Q= - B* * - ;‘-_ > (12)
o]




ﬁ:B*\y—_. (13)

The bedload equation, as defined by Einstein,® is:

1
‘ ﬁB* R 2
1 (o] -t
p-1-% | e as. (1)
N
- -*-
T.'O

The above relationship was evaluated using the following

approximate expression given by Hastings,4 page 186:

p=1-32I[t2(p) ¢ £(a) ], (15)
where
£(x) = 1 - [1+x(a +x (a8 +x %a +x{(a +8a x)]})]}8" (16)
1 2 3 4 5
In the above expression, the constants have the following
values:
a = 0.14112821,
e, = 0.08864027,
&, = 0.02743349,
a, = -0.00039k4k6,
] a_ = 0.00328975.

; Now compute ¢:

°=K1;<T2—>' (17)




3
Compute the value of 1200 D /2, which is written in the

following form for computer use, 1200 e1® e . It can be seen

that for some values of D the exponent of € becomes quite large.

In the subroutine included in the SOAP Interpretive Routine used
in this program, the absolute vealue of the exponent must be less
than 10.0. Therefore, in this program whenever e* occurred, the
following epproximation given by Hastings,‘ page 184, was used:

5 1
T +x (al + X {a2 + X [a3 + X ({a‘ + X (a5 +8, x)})1}) ]

€

In which
a = 0.24999868,
& = 0.031257583,
a_ = 0.0025913712,
g = 0.0001715620,
a_ = 0.0000054302,
a_ = 0.0000006906.

Compute the following:

d 3
5(1200D/2)1b,

=
i@y = 43.2 w (ibq,o) "
Qé = ié (Lsz) )

11

(18)

(19)

(20)

(21)




A" = 1 (22)
P and
Ql
s
p : (23)
. ) o iBQB
- Now assume Zl = 0.8, and compute B:
"
%_'_ - A">
/ —_—_——
B=&§_,',> Zr 1\ T8 (2k)
The values of the following two integrals must now be
determined:
et e &
I' =0.216 —‘———-——3'\/ < == > dy (25)
. (l = A') ] y
271 A 2
I'=O.216—A————-Z-/ <l—’—l> 1n y dy (26)
2 (l - A') A' Yy

The integrals for I; and Ié above cannot be expressed
in closed form in terms of elementary functions for most values of
Z . Numerical integrating procedures, such as the use of Simpson's
Rule with varying interval sizes, have been employed with electronic

computers by other investigators to evaluate these integrals. These

methods have, in general, proved to be time-consuming and somewhat




inefficient in nature. The storing of tabular values of the inte-
grals and the use of & table lookup operation was considered for
this program but was discarded in view of the large amount of stor-
age which would be required for the tables.

Expressions involving infinite series have been obtained
- for the subject integrals by Mr. William T. Moody, Supervisor of
the Photoelastic Analysis Unit, Technical Engineering Analysis
Section, Bureau of Reclamation. These relationships, summarized
in Figures 1 and 2, were used in the present program to evaluate
the integrals each time a value was required. Sufficient terms of
the infinite series were used to give the desired accuracy in the
results for values of Z up to and including Z = 5.0. It will be
noted from the program listing that for integral values of 2
greater than 1, the general expressions for the integrals were used
together with the limitation on Z noted above.

Having computed Ii and I; for the assumed value of

= 0. t PI! ' :
Zl 0.8, compute ( 11 + 12) and r

H
|

= B(PI; # 1;) , (27
Ar =r -1 . (28:

If Ar is zero, the assumed value of Z1 = 0.8 is correct;
so proceed to compute Vs . If Ar is not zero, the assumed value of
Z must be adjusted. Then, using the adjusted value of Z, or Z2,

' ' 1 ' )
again compute B, I', 1!, (PI1 + 12), r_, and Ar ¢ where

15




If Ar is now zero, the adjusted value for Z2 is correct;
so proceed to compute Vs . If Ar 1is not now zero, proceed as
follows:

Compute (Zo)l:

1n r, - 1n g8
(Zo)1=Z2 - (Za -Z1)<lnr -1lnr > (29)
2 1
Provision has been made in the program to set (Zo)l equal
to zero if it should come out negative as computed above. Using
(Zo)l, now compute B, I;.’ I;, (PIJ’_ + Iz'), and (ro)l, where
= B(PI' IY).
(ro), = B(PI} + 1))
Now compute AZ:
= -Z .
87 = (2,) -2, (30)

Check the absolute value of AZ to see if it is equal to
or less than the allowable value of 0.0l. If the answer is yes,
proceed to compute product (31). If the answer is no , compute
(Zo)2 . A provision for a program stop has been made if (Z°)1
and (Zo)2 are both negative. Proceed as before in a looping opera-

tion until |AZ| is equal to or less than 0.0l.

1k




Now compute the product:

Ir, - (r,)MIr, - (r,),_,] (51)

o'n=-1

Check this product to see if it is equal to or less than
zero. If the answer is yes, the last value of (Zo)n is the cor-
rect value for Z; so proceed to compute Vs. If the answer is no,
adjust the value of (Zo)n and proceed as before in a looping
operation until product (31) is equal to or less than zero.

Now VS is computed, where the equation for Vs is of

the form:

V,=a+(T-3)b, (32)

and wvhere a and b are variables dependent on the particle size
range for which Vs is computed. A table of D values and cor-
responding values of a and b has been prepared and included in
the program. By a tablé lookup operation, the a and b values
for the D value under consideration are obtained and Vs is

computed.

Preparation of Input Data--Phase 1

The preparation of the input date is basically as indicated
and noted on Figure 3; however, a few comments are necessary.

The 11/x-punch in Column 71 of Word 8 of Card 1, is an
indicator that the first and second words of this card are alpha-

numeric. The 533 control board used is wired accordingly.

15




Word 3 of Card 1 indicates the data and time of measure-
ment, as follows: 0724560705 indicates the Tth month or July, the
24th day, and the year 1956, at T7:05 a.m. Measurements taken in
the p.m. should be indicated by use of the 24k-hour clock notation.

The problem number is placed on each card to serve as a
means of identification in case several sets of data cards become
mixed. Any 8 digit system of problem numbers may be used.

The 11/x-punch in Column 10 of Card 14 is used in the
program to indicate that this card is the last data card to be
read in.

A decision must be made as to the particle size ranges
for which a value of Z is to be computed in Phase 1. Each value
of D for which a value of Z 1is to be computed must have a nega-
tive sign, or 1l/x-punch, over the last column of the word (20, 30,
%0, 50, 60, or T0), as an indicator. A value for Z can be com-
puted for each particle size range containing an appreciable amount
in both bed and suspended material.

In the section "Mathematical Relationships--Phase 1" it
was stated that a table of D values and corresponding values of
the variables a and b (used in computing VS) has been included
in the program deck. This table was based on the following break-
down of particle size ranges, which at this time is considered

standard:

16




Dl = 0.011 mm (0.002 - 0.0625)
D, = 0.088% mm (0.0625 - 0.125)
D_ = 0.177 mm (0.125 - 0.250)
D4 = 0.35% mm (0.250 - 0.500)
D_ = 0.707 m (0.500 - 1.000)
D= 1.41 mm (1.000 - 2.000)
D7 = 2.83 mn (2.000 - 4.000)
D8 = 5.66 mm (4.000 - 8.000)

D = 11.32 mm (8.000 - 16.000)

]

Allowance has been made in the program for changing this
subdivision to a maximum of 20 D values. If it is desired to make
a change, the aforementioned table must be revised, and the program
deck changed accordingly.

A form which may be utilized in preparation of Input
Data, provided the standard breakdown of particle size ranges is

used, is included as Figure L.

Output Format--Phase 1

The output format is basically as indicated and noted on
Figure 5, with the following comments.

To obtain the proper decimal point location for v, the
value on Figure 5 must be multiplied by 10”S. This was necessary
to obtain the desired significance in this value. The values from
Figure 5 for ® and for RS must be multiplied by 1072 to give

the correct decimal location.

17



It should be noted that the value for (%q) is in per-
centage rather than decimal form.

Where a value was not computed in a given problem, the
program assigns zero to this location in the output.

Comments concerning the date and time of measurement and
problem number in the section, "Preparation of Input Data--Phase 1,"

are also applicable here.

Mathematical Relationships--Phase 2

By reference to the flow chart for Phase 2, it will be
noted that the first part of Phase 2 is similar to Phase 1. It

involves calculation of the following values:
\FB, a, B, f(a), f(B); p, 9, ibqb’ iBQB’

Qé, A", B, and (PI; + I;) s

Equations and operations used in calculating the above
values are as described under "Mathematical Relationships--Phase 1."
Using the input values and those calculated, as described

above, the following computations are made:

Anz"l ’\l 3 1 y 2
1" = 0.216 —— < —-’—-) ay , (33)
x (l - A")z \{u Y
A"Z—l L, i z
I;=O.2l6——"—zj K—;—z> lIn y dy . (34)
(l - A ) All

18




Refer to "Mathematical Relationships--Phase 1" where a means of
evaluating the above integrals is described.
Finally the value of (PI: + I;) and the following values

are calculated:

g PI" I"
Suspended Load = ( PI' . I' ) Q (35)
and
o " [1]
Computed Total Load = [PIl + I2 +1] 1,Q - (36)

The above calculations of Phase 2 are, of course, repeated for each

particle size range.

Preparation of Input Data--Phase 2

The preparation of the input data for this phase is
basically as indicated and noted on Figure 6, with the following
comments.

Comments with regard to 1l/x-punch in Column 71, Date and
Time of Measurement, Problem Number, and the 11/x-punch in Column 10
of the last card given under "Preparation of Input Data--Phase 1"
are also applicable here.

At the completion of Phase 1, the trial and error values
of Z and corresponding values of Vs which were computed, should
be analyzed. As input to Phase 2, Z values for each particle size

range (D values) must be determined. Various methods for the

19




determination of Z are described in WSP 1357,1 and the use of
miltipliers based on the 0.7 power of the fall velocity is employed
in "Step Method for Computing Total Sediment Load."2 In computa-
tions for the Lower Colorado River, methods of determining Z
values for each size range were limited, and the results of using
multipligrs based on the 0.7 power of Vs gave obvious errors.®
As a result, the following method is now being used in this office
for the Lower Colorado River studies. Values of Z and correspond-
ing values of Vs obtained from Phase 1 are plotted on log-log
paper. A straight line is drewn for these plotted points, giving
most weight to those points which were determined from particle
size ranges containing at least 10 percent in both bed and suspended
materials. The Z values for other particle size ranges are then
taken from the extension of this line and used as input for Phase 2.

All other values as shown in Figure 6 were Input or Output
values from Phase 1. It should be noted that the value of RS is
entered here in the same decimal form it has in the output from
Phase 1.

A form which may be utilized in "Preparation of Input

Data--Phase 2," provided the standard breakdown of particle size

ranges is used, is included as Figure T.

Output Formet--Phase 2

The Output Format is basically as indicated and noted on

Figure 8.

20




Where a value is not computed in a given problem, the
program assigns zero to this location in the output.

Comments concerning the date and time of measurements,
and problem number in the section, "Preparation of Input Data--
Phase 1," are also applicable here.

The quantities, which are referred to as Coefficient of

Total Load and Coefficient of Suspended Load, are defined as follows:

Coefficient of Total Load = (PII + 1; +1),

and
1 PI; + I;
Coefficient of Suspended Load = §-< ?f:_:—i: >

Computer Required and Running Time

On the basic IBM 650, 4-5 minutes are required to run

each problem through each phase.

533 Control Board

Use a control board wired for SIR (SOAP Interpretive
Routine) with 10 digits per word input into the first 8 locations
of the Read Area, and 10 digits per word output from the first 8
locations of the Punch Area. Load cards are normally designated
by a 12/y-punch in Column 1. The board must be so wired that an
11/x-punch in Column 71 of an Input Card indicates that the first

two words of this card are alphanumeric.

21




The program is written so that an 8 in the low order posi-
tion of POO10 (the tenth word in the punch region) indicates to the
533 that the first 4 words of output storage or the first 2 words
punched in the card are alphanumeric; consequently, the 533 control

board must be wired accordingly.

Operating Procedure

The operating procedure is the same for both Phase 1 and
Phase 2, and is as outlined below:

1. Prepare Input Data Cards and Header Card as described
above.

2. The 533 control board should be so wired that a 12/y-
punch in Card Column 1 does not indicate the card
is a load card.

3, Set TO 1951 1951 on the storage-entry switches of the
console.

4. Assemble the card deck as follows:

a. Card to zero the Drum

b. Phase 1 Program Deck (Note: No Main SIR or
Functions are required as these have been
incorporated in the program deck)

¢. Transfer card to Location 1950

d. Header Card for first problem

e. Data Cards for first problem

f. Header and Data Cards for each additional

problem to be run at one time

22



The program is self-initializing and returns to Location
1950 for instructions after completing each problem. It will con-
tinue to compute without interruption until all problems, for which

there are Data Cards in the 533, have been completed.

Listing of Program

" A SOAP listing of both Phase 1 and Phase 2 of the Modified

Einstein Procedure Program is attached.

Flow Charts of Program

Figures 9 and 10 are flow charts of subject program for

Phase 1 and Phase 2.

Acknowledgment

The preparation of this program was due in no small part
to the interest shown in the work by the Regional Office, Region 3,
Boulder City, Nevada. A considerable portion of the funds required

to develop the program was furnished by that Region.

23




Bibliography

"Computation of Total Sediment Discharge, Niobrara River near
Cody, Nebraska," by B. R. Colby and C. H. Hembree,

Geological Survey Water-Supply Paper 1357, Government
Printing Office, Washington, 1955.

"Step Method for Computing Total Sediment Load by the Modified
Einstein Procedure," Project Investigations Division, Bureau
of Reclamation, July 1955.

"The Bed-Load Function for Sediment Transportation in Open
Channel Flows," by Hans Albert Einstein, United States
Department of Agriculture, Soil Conservation Service,
Technical Bulletin No. 1026, September 1950.

"Approximations for Digital Computers," by Cecil Hastings, Jr.,
Princeton University Press, Princeton, New Jersey, 1955.

"Interim Report Total Sediment Transport Program, Lower Colorado
River Basin," Sedimentation Section, Hydrology Branch, Division
of Project Investigations, United States Bureau of Reclamation,

January 1958.

24




| -y 4
z f(———-) In y dy
a y
0 | - a —l+a-alna
I -l +a-ina l—o+olnc—§ln20
2 —é(|—oz+20 Ina) = I:|—20+02+(|—02)In0+o|n2c\]
| [ 2 3 3
—_— | —12a +150° - 4a0°+2(1 —6a + 2a°)Ina
3 l—2(|—60+302+ 2a0®*- 6a%lna) 4a? g ( )
20 _Gozln G]
| |
2 3—0“3(|—eo+|eoz—|003—3a‘ %—3[ | - 90+ 540 - 5503+ 9a%*+3(1 - 6a
» +1203In0) +18a2—3a*)Ina + 18a3In? QJ
. —— (3200 +60* - 1200’ +65q° |44 7 [9 - 80a + 360a%— 144003+ 12950 — 14445
+12a° —60a*Ina) +12(3 - 20a +60a%=120a%+12a%)Ina - 360a%n o:l
(o 2ma) 13 (- () s | (1 Pbivo-oma s d2ina) -3 ' (2) et
,s (=1) (1-a+z1ina) n=o( l)( )(n—z+|) ( Ita-alna+5zlng 2 o) e
z-2 n an 2 Z-2 n . 0“ z-2 5 0"
Zg ) (% )(n—Z +1) +q' rz:g_l)(n)_(n—z+l)2_|n°n=g_|)(n)(n—z+|)

SEDIMENT TRANSPORT INTEGRALS

FOR

INTEGRAL VALUES OF THE EXPONENTIAL PARAMETER Z

1 34Nn914d




FIGURE 2

fl(~'—;y—)zlny e s|zn7zT_’T|:_|+c+\I/ (z)- —Z'—+7r ctn zw]
’ ‘

+ Gl—zl: z(_')n(ﬁ) (F%:_l_)? - |non§(— |)n(?1> (n—oznT'Tj:l

~ 3
where C+W(2)ZIn[1+41.6452892 4 0.1297342°-0.0776222

+0.0257042%-0.004257 25+ 0,0002742‘*] 0<2<5,

SEDIMENT TRANSPORT INTEGRALS
FOR
NON-INTEGRAL VALUES OF THE EXPONENTIAL PARAMETER Z




GE25 DATA

(12-57) — .
IBM 650 Figure 3
PROBLEM.Modified _Einstein_Procedure
Phase | __Input Format USE WITH PROGRAM No.____________
STUDY-No:samt Ras st i [ ol ot Bl SHEET: ~OF
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