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INTRODUCTION

In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for
the HP fully programmable calculator user. This service is designed to save you time and programming effort.
As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in
terms of power and flexibility, but the real genie in the bottle is program solutions. HP’s introduction of the first
handheld programmable calculator in 1974 immediately led to a request for program solutions — hence the begin-
ning of the HP-65 Users’ Library. In order to save HP calculator customers time, users wrote their own programs
and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs
were accepted and made available. This overwhelming response indicated the value of the program library and a
Users’ Library was then established for the HP-67,97 users.

To extend the value of the Users’ Library, Hewlett-Packard is introducing a unique service—a service designed
to save you time and money. The Users’ Library has collected the best programs in the most popular categories from
the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting
in substantial savings for our valued HP-67/97 users.

We feel this new software service will extend the capabilities of our programmable calculators and provide a
great benefit to our HP-67/97 users.

A WORD ABOUT PROGRAM USAGE

Each program contained herein is reproduced on the standard forms used by the Users’ Library. Magnetic
cards are not included. The Program Description | page gives a basic description of the program. The Program
Description Il page provides a sample problem and the keystrokes used to solve it. The User Instructions page
contains a description of the keystrokes used to solve problems in general and the options which are available to
the user. The Program Listing | and Program Listing Il pages list the program steps necessary to operate the calcu-
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent
information about data register contents, uses of labels and flags and the initial calculator status mode is also found
on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,
“Loading a Program” (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and
Program Listing Il pages. A number at the top of the Program Listing indicates on which calculator the program
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult
Appendix E of your Owner’s Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but
some differences do occur in the keycodes used to represent some of the functions.

A program loaded into the HP-67 or HP-97 is not permanent—once the calculator is turned off, the program
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card,
several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner’s
Handbook for full instructions. A few points to remember:

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your
program, review the status section and set the conditions as indicated before using or permanently re-
cording the program.

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have
recorded the program. This simple step will protect the magnetic card and keep the program from being
inadvertently erased.

As a part of HP’s continuing effort to provide value to our customers, we hope you will enjoy our newest concept.



TABLE OF CONTENTS

COMPRESSIVE BUCKLING [ ] [ ] ] . [ ] [ ] ] [ ] ] [ ] ] L] . . [ ] [ ] [ ] [ ] 1] [ ] [ ]
This program performs an interchangeab1e solution for the
four properties of slender compression members or columns
Pcrs the critical buckling load, E, the modulus of elasticity,
I, the minimum moment of inertia, and 1, the length of the
member.

ECCENTRICALLY LOADED COLUMNS + « « + N
This program calculates the maximum def]ect1on, the maximum
moment, and the maximum stress in an eccentrically Toaded
column under compressive stress.

REINFORCED CONCRETE BEAMS .. + .+ ' oo '
This program can be used in the des1gn and ana]ys1s of re1nforced
concrete beams in accordance with the strength design method of
the American Concrete Institute Code (ACI 318-71). The program
solves interchangeably between steel area, width, depth, concrete
strength, steel strength, and internal moment.

CONCRETE BEAM DEFLECTION + + + + + ' G s
This program calculates the long term tota1 1oad deflection for
a simply supported concrete beam or slab or rectangular cross
section with uniform loading by the method described in the 1971
ACT Building Code. Effects of compression steel on creep deflection
are taken into account. The portion of deflection due to creep is
also printed.

TORSION-CONCENTRATED LOAD-STEEL BEAMS-(WIDE FLANGE) + + + +
This program calculates the maximum stress in flange of the wide
flange steel beam loaded eccentrically with one concentrated Tload.

It also calculates the angle of twist due to torsion. Beam could
be cantilever, simple span, or interior span of continuous beam.

TORSION-UNIFORM LOAD-STEEL BEAMS (WIDE FLANGE) + + + + & + 4
This program calculates the maximum stress in flange of the wide
flange steel beam loaded eccentrically with uniform load. It also
calculates the angle of twist due to torsion. Beam could be
cantilever, simple span or interior span of continuous beam.

A,1.S.C. STEEL COLUMN FORMULA . . . Voo e
Program computes allowable loads for stee1 co1umns Column ends
must be constrained by welds, rivets, or in some other manner
which prevents deflection and rotation. Either English or SI
units may be used.

CONCRETE COLUMNS ULTIMATE STRENGTH DESIGN .+ « + + + v o v v
This program computes the ultimate capacity of short concrete

columns, square or rectangular with reinforcing in 2-faces symmetrically

placed about and parallel to the major axis. A balanced condition
where tension equals compression, pure compression, or any design
eccentricity may be considered.
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COLUMN STRENGTH » 1] [ ] [ ] 1] [ ] L] . ] L] 1 . L] . . . [ ] . . . [ ]
The program calculates the average crippling stress of a column
cross section. The column strength is determined from the
Johnson & Euler column equations. The inputs are modulus of
elasticity compressive yield stress length over radius of gyration
number of rectangular elements width and thickness of each element
one or no edge free.Output is column strength and crippling stress.

BEAM ON ELASTIC FOUNDATION WITH POINT LOAD-ANY LOCATION . . . . 55
Program determines deflection, slope, moment and shear for any point

on a finite beam on elastic foundation subjected to concentrated
force applied at any location of the beam.






Program Deseription 1

MATERIAL.

- )
Program Title COMPRESSIVE BUCKLING
Contributor's Name Hewlett-Packard, Corvallis Division
Address 1000 N. E. Circle Blvd.
City Corvallis State OR Zip Code 97330
\_
(. : . ,
Program Description, Equations, Variables
This program performs an interchangeable solution for the four
properties of slender compression members or columns: P, the
critical buckling load; E, the modulus of elasticity; I, the minimum
moment of inertia; and &, the length of the member.
Equations:
Three configurations are possible, identified by the number of fixed
ends on the member: 0, both ends hinged; 1, one end free and one
fixed; 2, both ends fixed.
)__
Configuration 0 P, =
b
}
Configuration 1
Configuration 2
Remarks: Uncertainties such as the amount of restraint at the ends,
eccentricity of the load, initial warp, nonhomogeneity of the mate-
rial and deflection caused by lateral loads, can cause very significant
changes in the behavior of a compressive member.
\ J
7 N

This program has been verified only with respect to the numerical example given in Program Description II..User accgpts and_uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM

_/




Program Deseription 11

Sketch(es)

\_

—
Sample Problem(s)

Example 1:

If an 8 inch steel (E = 30 x 10° psi) piston rod (a piston rod has zero
fixed ends) must withstand a load of 15000 pounds without buck-
ling, what moment of inertia must it have?

Keystrokes:

oy 15000 @30Exo @A 0.00

D] »3.242x 107
Example 2:

Steel columns 40 feet long are used to support a bridge. What is the
maximum load that the column can withstand without buckling?
Assume 1 fixed end. E =30 x 10® psi, I = 700 in®.

Keystrokes:
1 [[§ 30[eex] 6 @700 (40 (1) 12[x] @ —> 0.000 x 10°
a » 2.249 x 10°
Solution(s)
7

Reference (s) This program is a translation of HP-65 SA1-22A.




User Instruetions

~ae
——

SRS £ i
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enter program :]:]
2 Select column geometry by ::]
inputting number of fixed ends 0,1,0r2 :I 0,1,0r2
3 Input three of the following ::
vertical load P [:] 0.00
modulus of elasticity E : 0.00
moment of inertia I II]I:: 0.00
length of column ¢ [: 0.00
4 Compute remaining value I:]:
vertical load 0.00 Ce 1] P
modulus of elasticity 0.00 Cc ] E
moment of inertia 0.00 II”:I 1
length of column 0.00 l:] L
5 For new case with same type of ::

column go to step 3. For a new

[ IC 1

type of column go to step 2.

[ L1
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97 Program Listing |

STEP  KEZY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
T oma! xLELA 0 Z1 i3 BS7  RCLI 36 a1

gas Fi 16-243 ese < -24

Be2 ENT? =&l gss RCLS 35 83

B&4 s -35 et < -24

ags sST01 35 ai &1 RCLS 3€ as

gEs Fd -3 Store constant fes s -35

BET g a6 based on number of 63 5T04 35 a4

gas X=Y7? 16-33 fixed ends BE4 RTH 24

gas RTH =4 BeS xLBLE 21 15

gle CLE -5i BES ENT? =21

gl 4 g4 Bev7 S -35

g1z 8§T=1 35-29 @i res 8705 35 @5 9

B13 CLy -3] BES g aa

Blg 1 i a’e XEYE 16-32

#1s H=YR i6-33 71 RTN 24

ale RTH & Te RCLI 3€ i1

Bi1v CLx =51 K RCLZ Jt 8z

F1& 1 @1 87’4 o -24

Bgls & ae Fe RCLZ 36 83

128 STx1  35-35% éi a6 X -35

BZ1 b az ir RCL4 35 84

Bz RTH 2 B7’& ¥ -39

8z2% «LELE i iz BrS sT0S 35 8s

i2d STGZ 25 a:z P pga I 34

125 & aa pel RTN 24

B2¢ XEYT 15-32

827 RTh 24

28 RCLI 26 a1

B22 RCLZ 36 B3

B3 = -35

631 RCLY 36 a4

35 X -35

B33 RCLE IE& a5

B34 < -24 090

B3% £102 35 az

63€ RTHN 24

BZ7 xLBLC 21013

g3¢  STC3 5 @3 E

g29 é aa

G64€ HEYT 16-3z2

84! ETH &9

B4z RCLE 36 az

a4z RCLI 25 @i

B4 z -Z4 100

B45 RCL4 36 84

B4E z -24

a4 RCLS 3n @5

643 X -35

B4 ST63 35 a3

A5E RTH 24 SET STATUS

S1 %LBLG 21 14 FLAGS TRIG DISP

asz STG4 35 a4 1 ON OFF

eI e an o O DEG FIX 7

B54  H#YT 16-32 110 1 0 & | GRAD O | sCI O

e RTN 24 2 0O i RAD O ENG

BS¢  RCLZ 36 67 3 O & —

REGISTERS
0 1 #Ends 2 P 3 E 4 1 5 22 6 7 8 9 Used
and C

S0 X S2 S3 S4 S5 S6 S7 S8 S9
A B C D 1




Program Deseription |

—
Program Title ECCENTRICALLY LOADED COLUMNS

Contributor's Name Hewlett-Packard, Corvallis Division

Address 1000 N. E. Circle Blvd.

City Corvallis State OR Zip Code 97330

\_

(- N\

Program Description, Equations, Variables

This program calculates the maximum deflection, the maximum
moment, and the maximum stress in an eccentrically loaded column
under compressive stress.

l2 l/2
Yrmax
P e \ / € P
Equations:
y =e secg —P 1
max 2 EI

Mmax = P [e + Ymax]

S, =L 1+ ecA sec& P
max-oA I 2 El

Operating Limits and Warnings

Remarks: Columns must be of constant cross section. Stresses may
not exceed the elastic limit of the material.

\_

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.




Program Description |

Program Description, Equations, Variables

where:
Ymax is the maximum deflection;
e is the eccentricity;
is the column length;
is the compressive load;

is the modulus of elasticity;

— M W e

is the moment of inertia;
Mmax is the maximum internal moment;
Smax i the maximum normal stress in the column;

c is the distance from the neutral axis of the column to the
outer surface;

A is the area of the cross section;

(. N
Program Title ECCENTRICALLY LOADED COLUMNS

Contributor’s Name Hewlett-Packard, Corvallis Division

Address 1000 N. E. Circle Blvd.

City Corvallis State OR Zip Code 97330

\_

([ ~

Operating Limits and Warnings

MATERIAL.

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and usesw
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM

)




Program Deseription 11

r Sketch(es)

\_

—
Sample Problem(s) Example:

A column 50 feet long is to support 8000 pounds. The load is to be
offset 6 inches. What are the maximum values of deflection, moment,
and stress in the member?

E=30x10°
1=107 in®
A=7in?
c=2in
Keystrokes:
107 (1) 30 [eex] 6 1) so0 (1)
12x] @ 6[1) 8000 B E > 0.74
D] > 53936.76 in-lb
2173 > 2151.02 psi

Solution(s)

\_

%

Reference(s)

1. This program is a translation of the HP-65 SA1-23A
2. Spotts, M. F.

Design of Machine Elements, Prentice-Hall, 1971




User Instruetions

ECCENTRICALLY LOADED COLUMNS
E HEH

e4P *Ymax

)

i
#Mmax C#A®Smax J

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 | Enter program 1]
2 | Input moment of inertia I C 1] 1
then input modulus of L]
elasticity E (0] E
then input length of column 1 CAa ]l ] 1
Input eccentricity e L] e
then input load P [ [ 1] e
3 |Calculate maximum deflection Cc 11 veax
or calculate maximum ::]
moment Lo 0l 1 Mmax
or input distance from LI 1]
neutral axis c ] c
then section area and cal- L]
culate maximum stress A L e L1l smax
4 For new case go to step 2 and :”:I

change inputs.

[ L]




97 Program Listing |

STEP  KEY ENTRY STEP  KEY ENTRY  KEY CODE COMMENTS
ee!  XLEL# ~ — -
- 57 1K 5z
gez  sToz o e e
ez -3 Store I, E and ¢ 8‘:; E“’;" “t'_‘;:";__
ggf §T02 pee  RCLE 75 @6
o AT - i
ges  ST0! ger ¥ _ 89
ee-.- ‘.RTI‘ QC'I F:CL.{ St Hl
17 * Bz < -24
aes  *LBLE ” R 2c ae
ges  STOS Store e and P g‘:i P"L ‘t_é;‘
B16 s2y Py o
(X 1 Ml
B11 5704 BE7 + -55
612 *Léig 0 oy BeS  RCLS I @5
s ‘ c oo BES % -35
g RCLS IE @5 cal Y r Rl o o oo
bie Rz 3 62 alealate Yoo ave  RLLY 3 &
5 - e 0 er1 2 -Z4
1€ = -4 Thehel Tt >4
317 RCLI 3 a1 e RN R
B1& 3 -24
19 IE 54
28 RCLS g3
621 B 35
22 ey iz
g2z : 29
824 RALD
25 cas 4z
Bzc OEG =2
pz7 178 5z
28 1 é1
g - -45
828  RCL4 IE a4
@31 kS -35
a3z RTH z4
837 *LBLD 14
B34  CSEC E Calculate Mmax
@75 RCL4 34
B3 +
837  RCLS . a5
ikt 3 35
@32 RTN 24
846 %LBLE 2115
p4:r  STOF 35 @7
g42 H2Y -41
a4z  STOE 5 a8
@44  RCLS 36 @5
g45  RCLE 3¢ ar
B4E z ’
a47 4
a4z z
q oradl
84'; RLLI Calculate s
@5a z ma SET STATUS
8s Is
a - FLAGS DISP
BSi RCLZ ON OFF
g53 0 O DEG & FIX ®
a54 RAD 1 0 ® | GRAD O scl O
ass cos 2 O 3| RAD O | ENGO
gse DEG 3 0O & n
REGISTERS
0 1 6 7 8 9
P c . A Used
SO St S6 S7 S8 S9
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Program Deseription |

~
Program Title  Reinforced Concrete Beams

Contributor's Name  Hewlett-Packard

Address 1000 N. E. Circle Blvd.

City Corvallis State Oregon Zip Code 97330
\_

=

Program Description, Equations, Variables
This program can be used in the design and analysis of rectangular
reinforced concrete beams in accordance with the strength design method of
the American Concrete Institute Code (ACI 318 - 71). The program solves
interchangeably between the following six variables:
As - The area of nonprestressed tension reinforcement (psi or kg/cmz);
b - The width of the member (in or cm);
- The maximum internal bending moment (1b-in or kg-cm);
The depth to the cetroid of the reinforcing steel (in or cm);
- The compressive strength of the concrete (psi or kg/cmz)

- The yield strength of the steel (psi or kg/cmz)

- —Hh a =
< o
|

During calculation of the parameters listed above, the calculator checks
to be sure that enough reinforcement has been specified to meet the minimum
allowable value:
As .00
d f
P y

(Continued next page)

Operating Limits and Warnings This program is intended as an aid to computation and
cannot replace an understanding of ACI 318 - 71.

This program does not check for deflection of shear stress modes of failure.
Refer to ACI 318 - 71 for specifics on deflection and shear stress.

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.




1

If this condition is not met the display will flash 10.50 which signifies

that the design does not meet section 10.5 of the ACI code. Stop the flashing
by pressing [R/S]. Press [R+] to see the current value of A. Press [R+] again
to see the minimum allowable value of As' Pressing [A] at this point stores the
minimum value of Ag and readys the calculator for calculation of the desired
variable.

The program also checks for too much steel. Code section 10.32 specifies the
maximum steel area as:

A f
smax _ C 87000
54 - (0.6375) B ¥ 87000 ¥ F_
y Y
where 0.85 for f. < 4000

0.85 - (fC - 4000)/20000 for fo > 40

If too much steel has been specified, the calculator flashes 10.32. Stop the
flashing by pressing [R/S], then press [R+] to see the current steel area.
Press [R+] again to see the maximum allowable tension steel area. Press [A]
if you wish to use the maximum amount of steel in subsequent calculations.

If the program halts displaying "Error," the input values are mathematically
impossible to satisfy. This may be due to an entry error (you may review

the values by recalling R] for As’ R2 for b, R3 for M etc....) or the
configuration may be mathematically undefinned. If this is the case, increase
the beam size and/or decrease the moment.

Optionally, the depth of the compression zone (a) may be calculated using
the [f] [B] keys and the depth of the neutral axis (NA) may be calculated
using [f] [C]. The depth of the neutral axis is important since T-beams

may be modeled as rectangular beams if the slab or flange equals or excedes
the depth of the neutral axis.

Equations:

=
1]

2 g2
d ¢ A fy - (0.59 ¢ Ag fy)/(b fc)

factor of safety = 0.9

-
]
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Program Deseription 11

rSketch(es) l«—— b ——‘ W
'+ 2 ’// Area under compression.
NA § /
A B e, SESS
d
——

N
Sample Problemis) Example 1.

For the specifications below, calculate the amount of reinforcing steel

required.

M=1.2 x 106 in-1b b=181in d = 26 in fC = 3500 psi fy = 50000 psi
Keystrokes: Outputs:
T > 0.000 x 10° (Set for

English units.)
1.2 [EEX] 6 [C] 18 [B] 26 [D] 3500 [E] 50000 [f] [E]
1 5 110.50 x 100"
(Flashing display indicates that calculated steel area is too small to meet
ACI minimum as specified in ACI 10.5. Press [R/S] to halt the flashing
display. Press [R+] to see the calculated value, then press [R+¢] again to
see the minimum value, then use the minimum value to recalculate M.)

[R/S] [R4]-mmmmmmmmmmmmmmmmmmmm s e e > 1.045 x 109 in® (calc)
T > 1.872 x 10° in? (min)
3 S 2.116 x 10% in-1b (M)
\\
-
Reference(s)

_ACI Standard Building Code Requirements for Reinforced Concrete (ACI 318 - 71),
American Concrete Institute, May 1976 printing.
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Example 2.
For the beam specifications below, calculate the area of steel required.

b=25cm d=30cn M=1.6x 10° kg-cm f. = 281 kg/cn’ f, = 4219 kg/cm?

Keystrokes: Qutputs:

R I Y + 1.000 x 109 (metric units)
25 [B] 30 [D] 1.6 [EEX] 6 [C] 281 [E] 4219 [f] [E]
e > 10.32 x 10

(Flashing display indicates that calculated steel area is too large to meet
ACI specification 10.32. Press [R/S] to halt flashing display. Press [R+] to
see calculated value, then [R+] again to see maximum value.)

[R/S] [R¥J-mnmmmmmmmmmmmmmmm oo > 17.78 x 10° cn®
[R¥ ] =mmmm s oo > 16.02 x 10° cn®
Using 16 cm2 for As’ what is the minimum value for d?

16 [A] [D]--mnmmmmmmmmmmmmmmmmmmmmm oo > 32.01 x 10° cm
Example 3.

Calculate the area of the steel and the depth of the slab or flange for the
T-beam data below. Use the depth of the neutral axis as the minimum depth
of the flange so that the T-beam can be modeled as a rectangular beam.

6

M=2x 10" in-1b b=201in d=201in f_=4000 psi f = 60,000 psi

e R—

na ¥ | l

20
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Keystrokes: Outputs:

[f] [A] [f] [A]---====mmmmmmmmm e + 0.000 x 10° (English units)
2 [EEX] 6 [C] 20 [B] 20 [D] 4000 [E] 60000 [f] [E] [A]-> 1.935 x 100 1n2 (AS)

[F] [C]-mmmmmmmmmm e e e oo > 2.014 x 10 in (Neutral axis

depth and
minimum flange
depth.)



.
User Instruetions "
Reinforced Concrete Beams
1 Met? »>a -+NA
<+Ag +b M
STEP INSTRUCTIONS o Alrbiwrrns KEYS o :’T‘ZS:ITTS
1 lload side 1 and side 2. 0]
2 |Optional: toggle metric units (1 = kilograms L]
and centimeters) or English units (0 = pounds ] |
and_inches). L fIllA | 1 or0
3 |Input 5 of the following variables: ] |
Area of tension reinforcement Ac [ all | A_
Width of beam b Bl b
Bending moment M I ¢l | M
Depth of section to centroid of steel d | D | d
Compressive strength of concrete fo [ EJ[ | fe
Yield strength of tension reinforcement f, [ fll E | f,
4 [Calculate remaining unknown value: ” L] 0
Area of tension reinforcement | A | A,
Width of beam | B Il | b
Bending moment | ¢l | M
Depth of section to centroid of steel | DIl | d
Compressive strength of concrete el ] f
Yield strength of tension reinforcement | FILE | £
5 |If step 4 resulted in an "Error" or a flahing L -
display, refer to description for explanation. | I
6 |Optional: Calculate depth of compressive l | |
stress block | fll B | a
and/or depth of neutral axis | fl]l C ] NA
7 |For a new case, go to step 3 and change any [ | ]
or all of the input values. .
L]
[ I
.
L]
(I
(1]
[ 10 ]
N
L]
.
[
I Ir
L]
I ]
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97Program Listing I

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
EF1 KLELe F1 1€ 18 gcv X -35
ez £ as gse ®CLI 36 a3
8RT 25 g Input values and @59 x -35
FEd 21 11 store control gee - -43
gRs ai BEL J¥ 94
B 2: oe code. BE2 + -55
i N (3 ROLE 36 ao
pos gz peg = =24
gRg 22 b@ (13 Z az
pla 21 13 BEE = -24
i1 a3 BET  CHES -2z
Bz 2z aa gee  GTGA 22 ae
Fiz 2114 BES XLBLZ 2] B3 | mmmmmmmmmmmmmmeeeee
314 a4 g7 Xz -41 Compute M.
B1s 22 a8 8’1 - -45
BiE 2115 72 BTOR - D [
g1z a5 72 xLBLZ 21 az Compute b and f ..
g1s 'L 21 aa @74 xLBLS 21 @85 ¢
B1g 1 25 45 875 RCLZ 36 d3
228 g -31 s - -45
221 ST 35 45 g7 = -24
pEz Fz2 & 23 a3 178 ETOE 2z ae
poz RTH 24 | mmmmm el B79  xLBLS g B = N i
824 1 a1 pep X2V -41 Compute d.
@25 3T0: 75 45 Calculate for ge1 RCLI 36 83
AzE . -6z all 1qterchangeab1e 102 + -55
Az7 s @5 solutions. 03 w2y —4]
gae 2 ag peg < -24
pra RLLS 36 a5 ges xiBL® 21 88 | _ o ___
ele  RCLZ 36 82 | Bt STCi 3545 | Store metric cons-
@iz : -24 1 gae 8 ag
377 RCL! 3 a1 pee ! Y
gz RCLE 36 @6 \ 7o ST 35 a3
25 ¥ -35 { eoi & e
Bzg X -35 ea? i a1
837 LST! I6-63 gez ! al
Bzs . -6 Bo4 B ar
#z9 2 asg Bas sTCS 35 a8
gaga ¥ -35 Bes 1 al
pal i -35 aev 4 a4
paz LETY 16-63 aeg . -62
A4 N I6 H4 egog e aa
Fa4 ¥ -35 188 & a6
B45 ETC 22 45 mmeemmme e 1e! FB? 16 23 B8 | oo e
p47  xLBLE 21 @6 f . 183 q a4 constants if flag
845 CHS -2z Y 184 EE =22 10 is not set.
gasa ENT? =21 185 K] a3 !
asa Fi -31 18¢ €109 39 asg
gs1 X2 -4 187 g a&
ps2 BT 16-31 188 v ar
Bsz Me 53 189 EEX -23
Bs4 Xy -4] 118 2 as
ass ST0a 35 ag 111 sT08 35 aé
B5€ kS a4 112 2 az
REGISTERS
1 2 3 4 5 6 7 8 9
Used Ag b M d f_ f, 81 8%??9 488?
S0 St S2 S3 S4 S5 se v S7 S8 S9
A B C D E

1
Control
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
1432 3 fi 169 ¥y 16-34
114 a i 179 = 22080 |
115 3 LA PR —— Il kees it 8- [Set display for
1ig e ge Check for minimum fre R *b_‘ij; too much steel
§,, 1 8 reinforcing. i_,4 X s code and GTO 7.
119 I€ @z IS GSEE 7 @s
133 35 @4 1"._.’ - _45
121 -35 177 RCLY 7€ Aj
122 -24 178 1 ai
122 16-34 178 i aa
124 cze0 | 180 ) -62
125 -31 18! ks @3
AL g {102 ) 3
120 1@_;; Reinforcing below 157 cror 22 87
128 23 gg  |Minimum. Display 154 LELE 21 @@
129 + -55 code. 195 RCLE ¢ 45 | TTTTTTTTTomooomooes
138 RCL: 36 a1 185 RTH 24 Output answer.
131 : al 1527 ¥LBia Z! 16 11 So--somsm-s-o--me
132 a i 18 F@T 1€ 23 @@ Metric flag toggle.
173 . -6 189 GTOE 2z a@
134 s a5 188 SFE 1€ 21 @A
135 MLBLT = I - 191 : a1
136 FSE 16 51 Pause Toop. ez T 24
137 ETOT 28 B7 | oo . 1937 / 21 8o
129 . -&2 Stee] . 185 g aa
144 g 65 195 RTH 24 |\
141 5 as 187 wlEL: 21 16 12
142 RCLS 36 @5 198 SFZ 16 21 B2 i?gg? calculate
142 RCL2 36 a3 199 ¥lBLc 2:16 13 .1
144 - -45 cee kUL 36 41 Calculate NA or
£ 2 4z 261 : @i N
145 EE¥ -23 202 Y- :
147 4 a4 263 i b1 1.18 Ty As
148 X -35 264 2 88 NA= 5 b
149 ®:g? 16-45 265 . -35 e
156 CLy -5] 206 PLL2 36 8z
151 - -45 267 : 24 |27 PINA
152 ST07 5 a7 288 RCLE 36 @g
153 . -62 269 ¥ _35
154 € a5 218 RCLS 76 a5
155 k; 63 211 : -24
156 7 67 212 F2Y € 23 @z
157 g 5 217 BTN 24
15¢ % -35 214  RCLT 36 a7
15¢  RCLS 35 85 215 : -24
1€8 ¥ -35 216 RTH -2 S .
161 RCLE 36 86 217 ¥LBLE 21 as Calculate small
162 z -24 218 SFT 1€ 21 @3 delta from A_ to
162 RCLE & 8g 219 EEY -23 correct for any
164 RCLE 36 @6 228 CHS -z2 rounding errors.
165 + -55 221 4 a4
166 2 -z4 222 P ]
167 RCLE 36 @E 223 RTt 24
16€ X -35 | |
LABELS FLAGS SET STATUS
A <A ° +b ¢ oM O +d € +f % Metric FLAGS TRIG DISP
° Met? |° -a ©__oNA ‘ ° **fy 1 DG | oes o] mx o
e [ 4 [ b T w T @ [ o 50| eed| s
° f ° f ! code ° delta ° : 3 0o n
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Program Desecription 1

4 )
Program Title CONCRETE QREAM DEFLECTION

Contributor's Name J AMES S,'BA\LE“(
Address = W. A LLEN ¢ Assde. | |6 ExcHANGE PULACE

city OALT LAKE v state UTAR Zip Code ¥t )(|
\_

( )
Program Description, Equations, Variables T HIS PROGRAM CACCULATES THE ONG

TERM TOTAL LoAD DEF(ECTION FOR A siMmey SLPPORTED CoNCRETE
REAM OR S\AB OF RECTANGULAR CROSS SECTION WITH UNIFoRM
LOADING 3y THE METHOD DESCIBEL 1N THE |71 ACT Wuhoine .

Cone. EFFECTS OF compRESsion STEEC ON CREEP OEFLECTION
ARE TAKEN INTO ACCOLNT,

EQueATIONS USED ARE:

a

DERVICE COAD MOMENT ® N\A T L/%
MopoLvs oF ELASTICITY ! E = 57,500 JF7
MopooLus oF RUPTURE: 'f(ll—?.gd-f_’:
G ROSS MomenT OF |NERTIAY Tee = &KX /12

AR p— O p B NT— S F—HTETCTTR™ A TR %ﬁﬁi‘

~ CRALKING MoMENT: Mcez STe S
EFFECTIVE MomENT OF JINERTIA L Lere = (Mea/MmaY Taat [~ (Mea/May 1 Lea
DEFLECTION: | A= S U/ ET g,
C REEP MULTIPUER: M RA-L2AAL /Ay

C RACKED MoMENT OF INERTIA: 'Lgp\,’:k(M)?/:sﬁ A (a-3a)!

Operating Limits and Warnings CQMP(‘«E—SS\ON STEEL MUST RE EQLVAL To oOr LESS
THAN TENSION STEE-. (PROGRAM. POES NoT WoRK For |- REAMS.
DHRINKRAGE DEFLECTIONS ARE WOT ACLOUNTER Fok,

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses

this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Program Deseription 11

 Sketch(es) = | J:.(n'i Wsa8Y

| * * ‘ ¥ '_‘Rﬁk' IR B ~ TN - T - ~ ”3“%“‘"\‘““_‘
(S S S N . ,3, ?‘j‘s_w,v P /\_L/\-/\g-/\/\/\":s»"wsmmm

¢ ‘ i ‘ " 1

IR N g P2 L ‘ ) ol

—+| o @ e4—As

ﬁ R =

Sample Problem(s) _ A 10" THICK SLAR SPANS A0 FEET, DEAD (oad 1S 125 esF.

LIVE WAD IS |00 PSE of wHieH A5%5 1S SUSTAINED. THE PoTioN
OF (OAD CoNTRIBUTING TO ADOITIONAL CREEP DEFLECTIONS 1S | QS PsF
£LOS AS s oF 100 est , 0k |50 esF. THE REMAINING TRANSIENT LIVE
Load 1S 1S PSF. VHE SUAB IS REINFORCED WITH #6@ |0 " o/c. A >.S0,
DEPTH To TENSsion STEEC, A= ¥.5% CONCRETE COMPRESSIVE STRENGTH
fle= 400D epsi. A Uit winTH OF SwaR 2 IR

- ‘7\”) A= YS’) X ‘l()“) fe+yooo £S0, M sustamg, SO FsF
M eemmwngt - 1S PSF, AT S0, Ao, L*0 7,

Solution(s) LOAD SIBES | +2A . 12 sTo | ¥ s1o 2,10 st0 3} S,

~Hooo sTo 4, ISO s10. 85, TS st &, .S sTe T, O sTo ¥,
20 sto T. PrEss A To Run PROGRAM, ,
RESOUTS: A o 2 1LOFT B . . qniemn
— — — - S A‘:_ :
R _ R - S _ B 485; '.t
130, 882
- — - TE, 20D
C.E8C AT
\_ L‘ 32 b ‘_
s N
1




2 User Instruetions

LORD sIPB INPUT OUTPUT
T 2 STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

| [ TNPOT DATA

REAM oo scan wiorh | dr / IN. EL.;] [\_"

DEPTH To TENsiM sEE] o/ 1N, [Stell 2
BEAM of SuAR THidness| I /1IN, sl [ 73
COMCRETE  STREMGTH flc /Ps\ [STO | 4
DFAD LDAD OR  SUSTAINED LOAD  [MSsasw/eLF Isto |l S
LIVE L 6AD  OR - REMAINING (0AD  [Migem/PLF [sTo |1 6
TENSION STEFL As 1N [sTol |77
CoMPRESION STEEC | A¢ /iN [sTo |1 ¥
REAM SPAN L/FT st |l 9

QuTPUT DATA ENTEQED 1N STEP | Aror /1N,
TOTAL LONG TERM DEFIECTION , TcTARS INPut DRTA
SERVICE LOAD MOMENT, CRACKING MO- Mp [FT-18
MENT, GROSS MomeNT OF INERTIA CRAcKED Mg JFT-L8
MOMENT OF INERTIA, FFEECTIVE MOMENT IRTYAT
OF \MEATIA , PORTION OF DEFCECTION ANTYATY
OUE 1O CREESP, Leee/InNY

Ncreee/ IN




97 Program Listing |

21
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
88! %LBL# 21 1: 857 RCLC 36 13
@ez  RCL3 36 63 asa ¥ -35
ae3 3 a3 59 RCLZ 3¢ 83
a4 y¥ a1 066 : -2
8as  RCL! 76 61 Be: 1 a1 M CRA CKRD
o x -35 T gaoss g6z : -62
a7 1 ai 863 : az
paz 2 az BE4 5 as
A2 : -24 acs X -35
@1a  STO0C a5 13 @€ STOE I5 1z
11 g 5 BET  RCLS 36 @5
a1z e ag | 868 RCLE 36 86
g1z 4 [ZE! aée + -85
14 ) -§2 876  RCLS 36 89
p1s 3 a3 e ari yz 53 M
016 5 as e x -35
e17  RCL4 7€ B4 873 g 8a
815 e 54 T4 z -24
B15 z -24 J 75 STOR 35 11
@za  STOE 5 15 €76 RCLE 36 17 CHECK To SEE IF
g e ) R S e
oo 4 ] 1 P o Pt
327 : -4 @re G102 2z a2
824 ROL? 6 az 88¢ xLELI 21 a1
125 : 24 881  RCLC 36 13 } ast Leposs IF
B2e =33 68z  STOE 35 15 UNCRACKED
627 STCI a5 46 @83 ETC3 27 @3
22 e e 53 884 xLBLZ 21 @2
026 RCLI IE 46 885  RCLE 35 12
636 z az 886  RCLA 35 11
631 X -33 ar z -24
azs + -55 ass 3 a3 QRLCULATE
pI3 I8 54 8es N 31 F
@34 RCLI 36 46 898  RCLC 3€ 13 Terpgane
375 - -45 T cppckin 891 RCL 3 14 CRALKED
B3¢ RCLZ Je @s gas - -45
B27 -33 ga3 X -35
578 STOI 35 46 634 RCLD € 14
aIs b 63 895 + -55
840 X 3 @3  STOE I5 15
@41 RCLI 7€ al 897 xLELZ 21 @3
842 -35 g8 RCLO 7€ a9
843 I az 99 4 a4
844 : -24 106 v 31
@45  ROLZ IE @z 101 2 az
@4é  RCLI 35 46 182 = as
/47 - -45 183 5 as
045 HE 53 104 € a6
@45  RCLE € 15 185 z -24
ase x -35 186 RCLE 36 15
@51 RCLT 3€ a7 187 : -24
52 -35 188 RCL4 I a4
@53 + -55 1@0 54
ass ST0D 35 14 118 = -24
@55 RCL4 7€ a4 '\ 111 SToe 75 8@
856 I8 54 —eoe. 112 RCLS 3 85 :
4 6 7 8 ’
° Ar(m' 1 X ? A ’ flg ° P sast. | M aem. As A; L
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
D E 1
* Ma Mece Toe Tee Terr A cpeee




2 97 Program Listing 11

STEP KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
113 ~ RCLE 36 86 |
114 + -£5 170
115 X -35
116 RCLE 35 @&
117 RCLV 36 ar
l§8 Cﬁ t—§4 cﬁ\guxkfi
T o
121 2 8z puo Acesee
122 ¥ -35
23 z az
124 xay -41 180
125 - -45
126 RCLS J& a5
a7 ¥ =325
28 RCLEG 35 aa
12¢ X -35
136 S§T0! 35 36
121 + -55
122 ST06 35 a6 4/
32 PREG 16-132 ouX PUT
134 RTH 24 | &EsuL‘YS 190
140
200
150
210
160
220
LABELS FLAGS SET STATUS
A B C D E 0
FLAGS TRIG DISP
a b c d e 1 ON OFF
o O O DEG O FIX O
0 1 2 3 4 2 100 GRAD O scl O
5 3 7 5 5 3 2 0O 0O| RAD O | ENG O
3 0 0O n
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Program Deseription |

N
TORSION - CONCENTRATEP LOAD — STEEL BEAMS (WINE FLANE)

-

Program Title

Contributor’'s Name \WLIA  F HVEZ.OA P.E.
Address 2\ CLARKSLEY ROAD

ciy MANITOL SPRWNGS state COLCRRADO Zip Code RO829

\_ Y,

-
Program Description, Equations, Variables TRCGRATT CALLULATES THE MAXTHUM STRESS IN FLANGE OF THE

WPEFLANGE STEEL BEAM LCADED ECENTRICALLY W.TH ONE CONCENTRATED LOAD, SIMULTANEOUSLY (T
QALCULATES THE ANGLE OF TWIST DUE TD TORSIOK: BEAT COULD BE CANTILEVER,SIMALE SPAN OR (NTERIOR
SPAN OF CONTINCOUS BEAM  WHEN LCADING AND LENETHS OF CTHER SPANS ARE THE SAME A6 SPAN UFED.
CONCENTRATED LOAD MUST BE TOSITIONED AT THE END OF CANTILZEVER OF (N THE MIDDLE OF THE SPAN
FIR SIMALE SPAN BEAM OR FOR CONTINUOLE BEAM » FAXIHUM TCTAL ANGLE OF TWiST |4 COMPLTED AT END

OF CANTILEWER. OR AT HIDSPAN OF OTHEE BEAMS.

EQOATIONS UJSED
VAKX BENDING MAK LATERAL BENDING MAK TUMAL ANGLE
MOHENT MOHENT IN EAGH FLANGE OF TwisT &
_Paa : _‘L:__
.‘L‘L .Hr- dl (Tanh a) (L h—[:—7
: . _ i 4wt / - i
CANTILEVERZ Mb- Pl 5 -\MT! _....Pj‘— whan l’—e[).?s) T JC’ 2
|
. Pea
M- N T h
SIMPLE  SPAN Mg= P4L' r ‘ ( an ) Pea( +anh——-
L wl G’H—»Pil:w -—1:0:@7
e
INTERIOR  STAN PL Mr — Pea
CONTINUOUS BEAM M= 2 v _d CT’&Nh 4a ) ZPea[__ -tanh 1=
L wlt (HTy‘Pd—_ ween = < |,2) °r=Je 4a
= a
PR edy

= V ECw . Maxiqum oL BEOD NG _ Mg + HT"% o = BREPTH OF BEAT
JG STRESS N FLANG E T - Sx Ezj_ ' MINUS  PLANGE THICKRESS

Operating Limits and Warnings
E v Mobows OF ELASTICY OF STEEL = 2€ 000, 000 pet

—

S~ SHEAR MODULLS CF ELASTICITY OF STEEL = [,200,000 psi

This program has been verified only with respect to the numerical example given in Program Description /l. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM

MATERIAL.

_/
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Program Description 11

( )

Sketch(es)

\_ J
. ‘ ~

Sample Problem(s) >\YOCE  SUPPCRTED BEAH, SPAN B0FT (5 SUPPORTING COLOM NS
AT THE HIDDLE OF TRE SPAN, TCTACL COLUMN LeAD & iCkiPS Witk ECCENTRIC(TY

< INCHES,
OWHAT 5 THE TOTAL STRESS (N THE BEAM FANGE WHEK USIN&G W id x 48
& FiND THE MAXIHUM TOTAL ANGLE OF TWST.

Peceepmies OF Wik x¢8  (AGE MANUAC OF STEEL ConsTROCTION ~SEVENTH EDITICN)

A = 13.8( \w
{fL - 0593 £-= S.050 W
dy = 327
S = T0.2 w? ’," L= 30 -{f \
IL/ = 51,3 wt e Zin
Cop = 2240 i€ P = 10 tips
J = 144 e
w = 0.C4R kipg
Solution(s) “ETSTRCKES
70,2 [Evted] 51,3 [Evrec], 840731 [A] - 70,2
2240 TEnvee], Lad[EnTER], \3.07[ENvTEE] 2 048 [B] - 346 ()
30 [Evtee] 10 [Evee] 2 [D]  (ssmpee sPan) = Tl Zi
h X - 0.1
£ > 8.1
totel steese N FLANGE = 2l ke
Te | ANGrE CF TWIST 14 @ = 0,i5 EXPRESSED IN PADIANS Cr
EIR]) Q.31 IN DEGeEeec
(petorencetsy V9%  STEEL DESIGK  HANUVA L Cducr Q&2 h




Y [ ]
User Instruetions ®
TORSGION) - CORNCENTRATED L0AD — STEEL WIDE FLANGE BEAM
CANTILEVER &iMPLE CONTINUDUS Z’
BEAM BEAH
LaPpe
INSTRUCTIONS DA'TFSS,I,TS KEYS Dﬂ‘f,ﬁﬂﬂs
Llecap Spe | & 2 0]
.
INPUT  BEAM PROPERTIES — |
Sx | ENTHR ¢ | Ss
Ty | EnTHR 4 | Ty
b } A }l | Sk
i \ |
N PUT BEAM PROPERTIES o I
Cw | ENTER | Cw
J | ENTEIR + | J
d, | BNTER ¢ | a
W B || | a
FiND APPLICARLE TYWPE OF BEAM AND . |
INPUT  BEAM LENGTH AND LCAPING I N |
VALUE S | || l
CANTILEVER. L | ENTER ¢ -
P | ENTEe4]| P
e | ¢ || | |Tomac Sweess
[x%y || | e
SIMPLE  STTAN l N |
L | entee 4 | N
P lenftet| [ p
e | O |l | | TORAL STREY
| xzy] | | 6
CORTINUCUS BBAM - (NTERIOE SPAN I
L |EnTEE | L
P [EnTde | P
€ & || | | o sers
| 2y S (van)
Tt covveer RAD 1D DG :{— HD: { S (ore
l | l
| | |
| N |
| | l
! | |
! | | |
| I |
| || |




67 Program Listing |1

26
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 ¥LBL A [21 2501 % 7
ST0 1 35 33 qQ 09
R <+ 35 53 [ 06
ST 4 3L Y 060 i 2 |
R ¥ 35 53 paL 4 | 24 o4
ST 8 33 08 paiL 3 [=24 03
TN 35 22 X 2/
K iBL® |2 25 12 % o4
<70 ¢ 23 i3 - g (
010 R ¥ 25 63 + Y]
STC 7 33 07 REL 8 34 08
STC | 233 O — 2 |
R+ 35 53 <STO & 23 |3
30 E 33 (5 070 GTO ar | 22 2§ 1|
- ai % (BL E| 3 25 5Bl prTiveovs BEAN
2 02 4 04
Q 09 SO x 0 |3» 71 00
X 71 R+ 35 B3
] oY GSs b |32 22 12
020 i 0| 2 (074
- 23 s < 7 |33 71 €7
2 02 <ST0 X 2 2> 7 02
= el 8 o8
< 3 B4 080 STo X (|33 7)) O
ST 6 EE A a gReL C 34 (3
STe € >3 06 PeiL 3 34 03
PTN 25 22 | Xz 27 54
¥ LBL G |2 25 i3 | CavTiiEvER X v
&SB b |32 222 i o)
030 gee ¢ 34 1> 4 04-
AL 3 24 03> 4 04
x'& 32 54 e =1
< dl ke 4 34 04
2 2 090 AL 3 324 02
+ 04 x 7!
— 3| 8 0%
RcL 4 324 04 < 8i
RCL 3 24 03 =+ el
< 7 geL & 3¢ 08
040 + Ci ral 81
Ree 8 24 08 STO C- 23 i3
- &1l ET0 a0 |22 3i |
ST & 33 1D KLl |32 25 12
GTC a 22 3/ 11 100 STO0 & 33, 05
X BLD |2 25 4] simpLe BEAM B ¥ 3S 53
2 02 <STO 4 33 04
STox 0 |33 71 00 STO 2 22 07
R ¥ 35 52 R+ 2S5 53
CSd B [32 22 (2 ! Ol
050 2 09 Z 0z
STO X7 |33 71 07 X 71
£ OF ST 3 32 03
STo X [ [33 7] Of BCL 0 24 00
oL ¢ | 34 (3 IG = o ]
2LC 3 | 34 03 <10 0 23 00 | %
% z 32 54 TN 35 22
REGISTERS
Y Y Y 3 4 % 5 6 |/ 7 8 ° L
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A ( B L/ C V D l// E % l/




67 Program Listing 11

27
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
I BLa | 322511 - 5
&8 & 22 12 (3 170 el A [24
. 22 el B [24 iz
> 03 + [y
geL O 24 00 - Bi
X €Y 22 1 STop |3 &
GTo A |22 21 4 _TN 25 22
120 PCL D 24 \4 * Bl [32 25 4
koL 6 24 06 RoL 3 34 03
X 2 rCOL S 34 05
RCL S 24 05 X 7
X T 180 REL 4- 24 o4
rolL 4 34 04- ' X i
¥ id Z pEL |( 24 0|
RAaC ] | 24 07 3 = Y
5 = A STO A 23 il
ST0 A 3% (| 5 GO 0 22 ©o
130 * 1L O | 3i 25 0p
eL O 34- 00
RCL D 24 (4
- g
RCL G 24 06 190
X T
RCL & | 394 05
X I
geL 2 34 02
X ol
140 CaCcE| 29 5
= e |
f D(
{ O\
’» 63 200
2 02
FeX 43
3 02
i Bi
<10 B 233 (2.
150 oL A 24- |l
RaL T 25 24-
X A
L X 24 09
—_ 2| 210
S | 2% Di
gelL & 24 13
+ Al
ReL B 24 (2
X = VY 25 B2
160 RTN Bs 22 |
*xlBe e [ 322513 | Tan h
e 0 24- 00
e X 272 52
50 A 25 (| 220
e O 24- 0D
crsS 42
X~ 27 57
STo 3 32 12
LABELS FLAGS SET STATUS
Ay B v C A v ° FLAGS TRIG DISP
. N OF
v P v v A o DG | oes o | Fx O
0 [ 1 2 3 2 1 0 0O GRAD O SCl O
3 3 5 5 3 > O 0O RAD O ENG O
3 OO0 n
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Program Desecription |

(~ ) 4 —_ D ™)
Program Title ORS00~ UNIFORM LOAD ~ STEEL PEATIS _WIDE FIUAKNGE)

Contributor’s Name LJIA F. HVE ZDA r-E.
Address .’5\‘:( CLARKSLEY oA D

cty MANITDU SPRINGS state CCLORA OO Zip Code 30829
\_
(~

Program Description, Equations, Variables PRO6 QAN CALCUATES THE (AX(MUR STRESS N THE )
FLANGE OF WIPE FLANGE STEEL BBEAN LOADED ECCENMRICALLY WH UM(FORM LOAO. AT THE
SMNE TINE (T CALCULATE; THE ANGAE OF TWST DUE T ToRS10N. BEATT COYLD BE CANTILEVER,
GINPLE SPAN, O INTEE(OR PAN OF CoNTINUeUs BER, WoER LENGTHY AP LOADINGS DF STHER
FRANS ALE THE SATIE- AS STAN USER. HAKIMUM TUTNL ANGAE. OF TWIST (9 LOMPUTED AT EWD
OF CANTILCEWER. 0Q AT mos?w OF OTHER BEATIS -

FQUATons e (i = WEGHT 0¥ BEan W = nireen w&b.t\,e)
' AKX BEND NG | thk LATERAL BENDING , MAX TETAL ANGUE
MO ENT MCHENT W EACH FLANGE CE TWST & %
, / wrW) L WLCCL ( a wiea i a
eanmeuee| Mgs @I | Wlea L Cor o 8-S i
~ \'\l(fe/ ; L a7 a
(H = vy Whew = < .20 )
s o) ! 2 ‘WLea Za i
MPLe s QLT e e W
BEAN a8 ! 2a""" 2a O - 63'(4 ——)
%,\_, Wi wheh e = 60} rJ6 4a L _Z.aush-i"z
~ B, a =
(onTivvovs o) 2 Wlea , 7. (
P ())'f'w L HTz-___ —-._.:Q{.___——w
BEAm lg= LE_'L’ '7—0(4 ( - tanh -2% . (CAL X/Lea L_ -Tah('\
%h:’ \NLe When b L <, 6O
; 1ZA, 78 = E .
a=\ ECw Hmcmon "-OTMBEND('\H:{ . Mz o < DEPTH OF BEAL HINUS
JG STRESS (N FLANGE Ty ' FlangE THICENESS
2

Operating Limits and Warnings *) Equation WLiD ONLY Foe % > .63 (W(LE\IEQ enNLY)
’

E = McooLws, ofF ElAsTiciTY ofF STEEC = TH,000, 000 ps(

e~ SHEAZ MODULUS OF ELASTICTY OF STREC = ([, 200,000 P

\_

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Program Desecription 11

( Sketch(es)

J

\_

rSample Problem(s) AQ/QL,'T(NUOU‘) Wit FLAN G B'EA\"‘(, SPaN 28 FT 15 SUPPOLTING A WALL
oF lwip /PT THAT HAS A 2NCH EQCENTRICITY,
o) WHAT |8 THE TOTRC $TRESS W THE BEAN FANGE WHEN UsiIve Wi2xBs.

b) WHAT 15 ThHe MACIMUN ToTRC ANGLE OF TWET
PeoPERTIES OF W (2 % S8 CM’?@ HANUAC OF STEEL ConsTR -~ SEVENTH EPTION)

()(, = ‘ZE\OL”“,)
%{_ = 0.C4hlin b=1(0.04in
(,‘(iz I, '54“% ih
Sx= Thi i =28 %7
Ty = (07 int W = Lo k/¢r
Cw = 3580 v @ = Zin
= 2.0 wnt

J
w = 0.058 k/¢r

Solution(s) 'QEV STROKES |
78 . [EvreR], (07 [Evrec],  (0.014 [A] - .30
2580 [EMTE&Z:[/. 2-ifEnvree], he549(enteR] L0SB [B] — 66.44 (@)

(a3 EENTE;&], I [evree] , 2 [E] (covr. svan) -> 19,93
b x=v] - 0.03
(IR -~ (.87
Toml BENP(NG STRESs IN FUANGE = (R.93 ks
o=

TERL MAKIMUN ACELE OF TWIST 1S 0,03  RADANS
1,47 DEGREES

\§ J

( .
Reference((s) Vs STEEL DE< GN N ANVAL C JULY Q69 ) )
_J
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User Instructions
ToRS IO — U\ FTOEH LOAD ~ SIEEL WIDE FRANGE BEAMH
STEP INSTRUCTIONS DA'ITT/,S;ITS DSTUAT/S:ITS
{ |[Loap SwpE 1 % 72 _J[ _
T | INPUT BEA PRCPERTIES
Sk Sx
Iy Iy
b
2 |INPUT  BEA1T PROPERMIES .
Cw evtde | [ Cuw
J ENTEeE #| J
ol ENTER ¢ | ST
Z%) a
4 |[finp ArPLicABRLE. TYPE OF BEA]
AND INPLT BEan LENGYH AND
LOADING  VALUES
CANTILEVER L ENTE R4 L
K/ ' w
€ TOL STRESS
4% (eAD)
SIMPLE  SPA) (= L
€- ToTAL STREY
& (RAD)
CONTINOOVS BEAN ~ (IKTER IO Sl L L
VU w/
€ TOTRL STRESS
& (eAP)
5 T eoNVERT @AD TO PEG e (pee)
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 X LB A 3425 ) RCL 2 24- 02
CFC 55 G100 = =X
STC 4 33 094 ¢l B 24 (2
2+ 25 53 060 = 7\
s =Y |33 8 09 TSR 7 3 22 07
B ¥ 35 53 FC < 25 7( 00
<o & 33 08 CTC & 22 08
. 33 gel D 34 |14
2 03 ReL 2 24 02
010 STO 3 33 03 - 5|
RTN 35 22 ¢GT0 O 22 00
x [BL B 3 25 i2 % LBLD [3i 26 i4]|sHPLE BEAT
5T 49 33 04 Z o2
R v 35 S$3 070 STCx C [3D T 00
s 7 33 07 SToOXx 7 |33 71 07
<70 | 33 0O STOx 3 |23 7 03
P ¥ 35 83 R+ 35 53
ST0 & 33 06 &SB b 32 L i
- 8( BCLS 24 04
020 2 02 ] 09
9 04 2 2
< 7/ AT X0 [P> T 0
( Oi - (=1
| 0l 080 RCL 8 34 03
/ 83 4 8!
2 oL s 4 33 04
STox G |35 71 06 G5B ¢ |32 L2 1B
- Qi &S 5 |3 22 05
< i 54 GSa7 |3 22 07
030 Sic 5 23 05 F o< 2S 71 00
STe O 33 00 av ¢T0 g 17 08
( 0| gcL C 3¢ 02
2 02 G0 O 22 00 |__ .
ST X 7 [33% 71 07 090 KX LBL E| 31 25 15 |ConTINUVOLS BEAM
STCx € |33 7 06 2 02
EE X 43 STox O |33 71 OO
3 03 STO <7 |33 71 07
SO X @ |33 70 e <SSO < & |33 7] 06
RCL C 24 0D a ST X 3 [33 71 032
040 RTN 35 22 | R« 35 53
*LBLC |31 25 j3 | CANTILEVER SEZ2 35 S( 02
ssab |32 22 12 osB3 b 32 22 iZ2
RecC 4 324 04 BCL ¢4 34
< 02 100 { 4]
il O4 4 04
sto < | 23 71 Oi 4 04
- & STOX | 33 T 01t
ReL 8 34 08 — &1
— g RCL 8 34 08
050 sTo 4 |23 04 | fb + [l
5B G 32 22 13 STC 4 33 O¢
ReL O 24 00 Gk & 32 22 13
A 02 GSR S 3| 22 05
b g 110 SR T 3 22 O
RCL P 24 14 Fo ¢ 25 T( 00
— 5| «TC B 22 08
REGISTERS
o ", 2, 3 “ 5 6 T, 8 . D
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A C D . E I
v { 1%
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
RCL D 34 |4 eeL 7 24 07
Uk 23S 2 170 — X L
Bceo | 24 oo 5T x 4|33 71 09 ﬁé;-”—‘—”« 2=
[z 335 @2 gcL S 34- 05 / *
- S RCL & 34 06
é¢T10 O 22 00 - (=X , lea
x(BLD [32 25 (2 STD A 33 |2 JG
120 ST 5 EXNINS RTN 36 22
R + 38 53 > LBL | 3i 25 0l
StTex 5 |33 71 0% - B\
Sro+ 4 |33 ¢ 04 ST0 D 33 i4
R ¥ 25 §3 180 ecc O 34 00
| Ol 2 0z
7 02 -+ 8|
X 71 ST0 B 23 (2
STOx S |33 1 05 |laLew SFE I 3S 5( 0]
STOx 4 [33 71 04 ET0 6 22 06
130 sTox 4 [ 32 7042 *(BL9 [31 25
RCOL O 34- 00 —_— (2]
- 2| ST 2 23 02
sT0 0 | 3300 |& cFi__|»5¢é(0
RTN 25 22 | ' 190 GTO 2 22 02
*¥LBL QO |[3225 12 *(BLA |32 15 14
ReL O 24- DO R ¥ 235 53
40 B B Ev 25 63
* LBLG |2l 25 06 pec O >4 00
ex 22 52 egec 7y 24- 07
140 STO A EE X T
RCLB 24 (2 RCEL | 34 O\
CHS 42 - B |
er 32 S2 SE O 35 5( 00
STC & 33 i2 200 &6T0 D 22 00
- = *(BLS [|3i 25 05
BCL A 24 1l pCL O 24 00
2L B 34 |2 2 02
+ c s i
F271 25 71 07 koL O 24 02
150 &T0 | 22 Oi — (A
FlL % 35 71 0| S0 B 34 12
610 4 22 09 X 74
ST0 2 35 0o RN 25 22
+— 3| . 210 »(BL 0 [3i 25 00
STC D 33 4 | TN T RCL 4 24 09
Z 02 ! X )
ST~ 2 | 33 8( 02|ces vt & RCL 4 24 04
BCL O 24 00 ! + A
5 25 62 +(BL & | 3i 25 08
160 EnTEe ¢ 4| ETN 25 22
Envtee £ 4 ¥ Bl 7 |2 25 07
RC_ & 24 02 ReL 3 24 03
Yx 25 62 gCLO 24 00
X 7 220 XeyY 22 7
— Si / GTO d_ |22 3 4
STC 2 >3 02 |7 -1 = =S 53
¥ \BL Z |30 25 02 =z, x, C ¥ 35 &3
RCL S 24 0% Rt 3G 22
LABELS FLAGS SET STATUS
A 8 L c v ° v £ L o v FLAGS TRIG DISP
: P v e v ° ' DT | oes o | Fix @
Y Y 2 L 3 4 2 v 10 O GRAD O sci O
S 6 s 7 8 9 3 2 0O 0O RAD O EN%D
L ( U v 4 3 00 n
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Program TitleA- 1. S. C. Steel Column Formula

Contributor's Name Hewlett-Packard

Address 1000 N. E. Circle Blvd.

(" )

City Corvallis State OT€gON Zip Code 97330 )
— )
( )

Program Description, Equations, Variables This program computes the allowable load and the
maximum load for structural steel columns using the American Institute of

Steel Construction formula (1961). The column ends must be welded, riveted,

or otherwise constrained against deflection and rotation.

Equations:
_ 2
Pallow_ A oy [1-(L/k)°/2 C]/m for L/k < C
P = A (1.0273 x 108 N/m?)/(L/K)% for C < L/k < 200
allow ) =
2
C” =2 E
mE / oy

m=5/3+ 3(L/k)/8C - [(L/k)/2C]°

pmax - Pallow m

Operating Limits and Warnings Columns must be nominally straight, homogeneous, and of

uniform cross section.

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Definitions:
P is the allowable load;
allow
pmax is the maximum load the column could carry;
A is the area of the section;
L is the length of the column;
k is the minimum radius of gyration of the column cross section;
I is the minimum moment of inertia of the cross section;

Oy is the yield point of the steel.

Remarks:

Either SI (metric) or English units may be used. For SI units, input the

yield point stress of the material using the [A] key and use metres as the
unit of length for all other inputs. For English units, input the yield point
stress in pounds per square inch using the [B] key and use inches as the unit

of length in all other inputs.

You may input the minimum moment of inertia I, instead of the minimum radius of
gyration k. If I is input it will automatically be converted to k using the

relation:

k2= 1/A



v
User Instructions *
A. I. S. C. Steel Column Formula
‘1 o_(N/m2) o, (psi) I
g y y or
STEP INSTRUCTIONS DATAONITS KEYS b fﬂ;ﬁg}s
1 Load side 1 and side 2. [:::j][::::]
2 Input the following values: [:ii] [:::]
Input yield point stress of the material in L] ,W,I
newtons per square metre qy(N/mz) Lf J[A | 0.00 00
or pounds per square inch oy(psi ) £ |l B | 0.00 00
and section area A [a Il ] A
and column length L { B | ”tl L
and minimum radius of gyration k '7C ] 2 k
or minimum moment of inertia I [ frrl c 7] I
3 |Calculate allowable load [ D,,J Wﬂi] Patllow
and/or maximum load e J[ ] Pmax
4 |For a new case, go to step 2 and change any WW?] :ij
B -

or all of the inputs.

P‘("_—

‘ Ul
R I (A

|
—

o | o [ |
| | | |

| |

|
|1
|
—
|

]
I rir
000

B
i | 1
.

innnnEenNEEEE
I \; ‘ .

U

FW FT L] |

LU LU

]
_

———
||
|
—_
'
|

| h i |
BN
TDﬁﬁﬁ-ﬁ

‘, I
o U Hinis

||
—
|
L

N

BN
1 |
I
i
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Program Deseription 11

Skétch(es) P k ’ ‘ 1
P ‘S___:“__:___ﬂ“__ZSET"P
; - L > k
Y
(" )

Sample Problem(s) 1. Two steel channels are lased together to form the cross section

below:

Calculate the allowable and maximum loads using the following specifications:

 k=81.0x10°m  A=09.46 x 107> n? o, = 248 x 106 N/m?
L=7.5mand 12 m
Solution(s)
~Keystrokes: Outputs:
248 [EEX] 6 [f][A] 9.46 [EEX][CHS] 3 [A] 7.5 [B]
81 [EEX][CHS] 3 [C][D]=n - mmm o mmmm oo e > 918.2 x 10° P, (N)
B B T T L e + 1.736 x 106 p N)
5 max
12 [B] D)= mmmmm e o e e e >~ 442.8 x lO3 P 110w (N)
[E]---mmmmm e e e e e -+ 844.5 x 10 Pmax (N)
\_ J
(
Reference(s)

Roark, Raymond J.; Young, Warren C.; Formulas for Stress and Strain, McGraw-
Hill, 1975.
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N
Sketch(es)
\ y,
( )
Sample Problem(s) 2. For a column with the properties below, what is the allowable
load?
0, = 33,000 psi A = 20 in I = 223 in® L = 350 in
Solution(s)
Keystrokes: Outputs:
33000 [f][B] 20 [A] 223 [f][C] 350 [B][D]------------- -+ 241.0 x 103 Pallow (Pounds
\ V),
N
Reference(s)
\ _J
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
Be1 *LBLa 21 16 11 . BST CFE 1€ 22806 To)oar 1 flag and
gez  ST09 75 89 Store yield point B3&  STOE 33 13 store k.
a6z e @z stress in N/m? and ‘ B§$ RTH £4 | -mm-mmmmmmmoooooo-
aa4 @ aé store other SI o BeE wBLD 2114 eajculate P .
aes 7 a7 constants. ‘ RE] CF1 16 22 @l allow
eHE EEX -23 3 Bes RCLD JE 14
o [ ag 3 aEz RCLE 3& 15
285 = -4 1 865 G5EE 27 a8
818 Pi 16-24 o oeee = -Z4
g1 HE 53 ey STGE 25 a8
612 \ _3E gEE  RCLC 36 13
a1z ENT? -2 \ pes Rl 16-34
014 . _=s . Bve  ET0I 2z oi

| - St
B1s I 54 |pa Ry 41
g1&  STOC 35 13 ‘ e < s
e17 1 81 e & ae
818 € 86 I T a o
613 Z @z | it b e -41
gee 7 a7 { B7E Xxye 16-34
21 3 a3 ‘ 77 ETOS 22 @5
1237 g as ‘ B7S xLBLI 21 a1
gz4  ST07 75 &7 - bee z 63
ae oLy 5y . es1 ROLE 36 88
R2E RTN 74  Tmmmmmmmmm—mm—-—--- 5 8 RCLC Je i3
627 *LELk 21 16 12 Store yield point B8z y 24
28 STOG 35 go stess in psi and ' Be4 e 53
g29 3 a3 store other English g5 sToE 25 88
B30 a aa constants. BeE LSTR 16-63
It EEX -23 ge- Rv -3
paz € Be pae - ~45
834 : -24 3@ X -33
8IS Pi 16-24 - & be
B3¢ HE 53 - B : 24
gIr w0 -35 3 B9z 3 as
838 ENTT -Z1 . B34 ENTY -2l
e3¢ + -55 ‘ 89s 3 63
p46 I 54 836 = -
g41  ST0C 35 13 837 * ~93
842 1 @1 gog  STO¢ I5 @8
643 y P 89S F17 16 27 @i
Bd4 a a9 166 ET0E 2o au
p4s  EEx 53 181 RCLS 7€ @ag
BdE & Ge 182 Ay -4]
g47  STCT 35 a7 163 B -2
g4e  CLX -51 la4 ! a1
A4q RTH 2§ mmmmmmmmmmmmmmmo - 185 RCLE 35 ag
858 xLELA 21 11 Store area. 19§ g @3
85!  STOA 35 11 187 = -24
52 RIN - 1es N -45
852 XLBLE 21 1z Store length. 182 X =335
A54 STOD 35 14 116 G707 22 87
@5c RTH 2q O TTTTTTTTTTTTTTTOT 11! xLBLE 21 @@
856 xLELC 2; 13 11z RLLY Je &7
REGISTERS
0 1 2 3 4 5 6 7 8 2 9
m constant|(L/k), "
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
A C L k
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 RCLD 36 14 |
114 RCLE 25 15 170
115 z
118 KE
117 z
112 %LEL?
119 RCL#
128 i
121 RTH
22 XLBLE 21 15 = memmmmmmmmmmmmemo-o
237 ESED Calculate P
124 RCLE 180
o
25 %
12¢ RTH 24 e ___
127 xLELE Convert I to k.
128 CFE
123 RCLk
128 z
131 Is 5
132 STCE = i5
133 RTH 24 e __
134 xLBLc 21 1€ 13 Set I flag and 190
135 SFE 16 21 aa store I.
136 STOE 35 15
7 RTN 24
140
200
150
210
160
220
LABELS FLAGS SET STATUS
A B C D E 0 .
A L k P .. >P I input? | FLAGS TRIG DISP
a b c d d11TUW e INa A 1 ON OFF
o, (N/m?)|o, (psi) C<L/k Joo@| DEG @ | FX O
0 17 2 3 4 2 10 3 GRAD O scI O
C<L/ks - 5 0 3 2 0 &R RAD O ENGs
> Ax P/A|Y Tk 3 0 X n
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Program Desecription 1

-
Program Title CONCRETE COLUMNS — LILTIMATE STREMNETH LDESIGN

Contributor's Name (hﬁ/"/ﬁ Z. Drnsrmoré

Address 9/55- 37 & S W.

city Seattle State W/3. ZipCode 78/26
\_

rProgram Description, Equations, Variables 7/7/.5 Fﬁgf'ﬁm CGMPUte'S e ylbimate
CBpactéy of shorC narete columns, Sgaa-C ot reclanguldr, with
reintorcig /1 Z-faces symmetricdlly placed dbovt and parallc!
Lo Lhe major Sxis. Cord I cwontains the program for CHE /npul of
mMBCerBls S column SEc tion roperlics, cormputes Ehe cApacs by
for pure compression Fnd the i by of 8 bdlarcoe! andi Elon
where Cension Sgusls compression. Cord L Slso includes e
bcj/‘nm'/y of A /laration rowline wWhere the IS0 SxXCn ety
IS input, Ehe program will then lecdte Chaz nuelri/ ax's, compule
Che capacl/ by arnd thern compore the aompuiea ecenéricsby to
bhe inpul vdlue, when the bweo Yalues 3gtee Che pregrom

wWill culput Che Soleqlion, Corad IL contains Che réeralion

rou tine, that cons;sts of incrementifig or decrcmenting the

loca Eion of the nuetral Ixis tor Sl po/nls on Ehe colymn Fnc
Compybing Ehe copdcsly tor ach point. 7en different /-
/Cions dre wnsidered, A_lLitle patience is regyirea (monudily
e proccedar€ /s of Erdl arxd crror) drd EAE exact so/wlion /s

oblainea. The A-C.L.318-U/i5 follo wees, Hepderness src b3 ¥l

berding must be wosidered [(ndependsnlly.

Operating Limits and Warnings

\.

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Program Deseription |

~
Program Title CONCRETE COLLUMNS ~LlILTIMATE STRENGTH LDES/EN

Contributor’'s Name JAA“/&S I 0/'/75/7701' <
Address “#/55-237 = S w,

City SE3tt/e State M/3. Zip Code 78/2& J
\_
a . N
Program Description, Equations, Variables OEF/A// 7/0”5-
’
Erin = miimum eccer EiziCy (40¢) d = drstance from syrfoce
Sy = eccentricify 3t balance o eroel of steel
Point b wﬁ?f/e Cc=T /?,c - yerbrcal bdd corriec

y concrete :

A U~. = verticdl lo3c/
% 52 c2F~ed z/ Ste=/

& =desgneccentriciby
3{ = LFac Eiondl coeticient

# = Streng th redaction factor(:1) Hs, 37 Asy
3 = dimensiorn of corcrete My, = Moment of concrete

Stress block.
G = NUclral ayi's,balancad condstron
C:= logdElon of Nuetlrdl Sxis

Mas, Mus,™ :‘::ﬂ;ﬁffi o f stecl
X :

E), cHNlowable SEraim of Steel Féf = w/limate Strength
&, = Calculptea Strain on steel As, conct-ete Ps.i.
s, * “ “ “ “ Asy Fy: &l&mate Strength

Stee/ P.s./.

£ = Modulas of ElesticE
S Steel/ Zyi0® 4

4, = stee! Jrca subject o compression
A, : sleel arEa sUbfect Eo Eension o
coMpteEss/on
H= W/'a/;) of colymn
£: depth of colymn
d = depth from fron€ face Co canlroief
of reEinforcing -o’

Operating Limits and Warnings

\_

4 N\
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses

this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

N D
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Program Desecription 1

N
rProgram Titte CONCREFE cOLUMNS - ULTIMmATE S]RENGTH LPESIen)

Contributor's Name 5/722‘/‘)55 Z. 0/7)5/”01"6

Address “HSE- 37 = S Ww.

cty Sea ttle State W3. Zip Code 78126
\_

ggram Description, Equations, Variables Code //ﬂ?/éa Erions A-6I 3/8-7 [

Emin =lo0l  F:z.7 B,= .85 for Fr € 4ocopP S/ ~).05 each
looo p.5./. > & 000.

N 3= =_____aoas Ey = Fy =My
Elariods: 3=8Brxec G 73y y =X e =
e - ’ 3 4 Py .
5 = Ma, & = Z=v(c-q) &, :3 x(d-c) e<e , 222x(c-at), €3
4, /
6 M(""I”t(( xC___;-é f/oas, x%’d_f-&,&vf '

'Z = ’;Iafpem '/'/%sz (Balzixce condition) a<E /‘% =Jab.gsFL
My =F, x %:_3 f—p¢$/x§—d11‘ /gz* g"‘/( 3L Puc >gCb -85Fc

’ Es2Ey, Pus, = PAs(Fy-.85FL)

/lec = 426.356 ’ fs'<EX;PHSI‘:¢45(%IYES—'£5.F£)
,qul =¢45/F)’—-35'/’;) a}dl c>d1¢;z<é‘), a4d

fs,= ~# AsFy ﬂas‘,_=/,45(ésl,§_‘9s&/) cord, E5,<Ey
(Pure compression) Mus,=Pys, x &= Pusy=¢ As (&, x&5)
/ﬂ¢1=/4¢ +tys M,=O Mase= =Fuse x 5 -d'
Ay = . ! Czcl, &,=0

L2 ¢éi P5fc ( 10‘4",‘0) 2,vvj({‘?_=o
Pus=F,2As ny—.9€Fa) cid, Es, <Ey,

C Xy ccen Ericréy) Pusz= -~ 4fas (&s, xEs)
,0({ = pq‘ f-pas, L Pusy, Esz2Ey

Fas,z ="¢4$F:y, Mes, Ay, ’g'd '

Operating Limits and Warnings

Attempting o /Nput hore deEs then rayu-ec woder L8t A
witl co// Ertecr—

“An Znpul €y KCmi Will cA/ Error 4nder LBL O

~If progrom halés BE & 2Fter lading cérd Z,(rtera tion)
column /s nodegucte for design condition

CMI'ﬂ eccentrciby ard lrge columns will take 2 /tte time.

( R
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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coldmn with & -#F vertrcd/
bars, Fend bhe cgprzecs by for
/) 62/2/7665/ corngrbron
2.)PUFE Corn pPrEssiorn
3)Caenbricréy & @ FF:8% /7.

Grven: 6~20,0220,a>17'5
F’=2-5 As =3.00 /7%
Fy—éo,oaa P5l. E'=3750 RS/

Sketch(es) é
; . %; J 5’: ,fy
d’ +———__+'__1‘_ ’ v003
4] )
] o Ll LA,
|6 L e
7 -
As — B Asz]
f— L [4 . .
2 — - ]
majot+ axis L L . £ .
L pran cloutside secbion o X T o T y
- ~
Sample Problem(s)
Exomple /. Exomple 2.
For 3 column 20°x 20" Eiea For 38 sgune column 36"x36"

w/é‘;/g-#/o Verc1cd/ Froad &

%// é{w— 3r? Eccer? Ervaly

Gr/ven: =3¢, C*36,o/=33-47
A -2:5/ As= 4 ¥3/0%

s @o o
Fy 000 P23/, /2 3/7’%:

Solution(s)

60,000 ENTP 3,750 fb —>.00207
20 A 20A4,/7:64, 254, 304 —> 3.00
1)8 — e, (o0 4@ M, 4039,107.89 (n*
£ =38e,165:63% 2) © —> {/31,H2°F

3) 489 D ——>(*1)
lo2d Cora X Side | S 2. —PEY= .84
My=3,184,176-815%

36A,26A,33.974A,2.5/ A

lodd carel L= srde | 3nd2

@01000 ENTT 3,150 £5 —» .00 2067

74 43 A > 1/ 43
lro D —p E/ro Fr
cLx (oeps)
l10.00 O > (#/ )

&=z F.99/7

(Reference (s) Americar Concrete In.sé/éutc
£ RS.T (lomrete Reintorcing Stael T

Mc rew-Hrll, /768

Py = 668,197,39 # Me = 21,493, 813 #7/4#
i ’ Pu =2,/50,76/.29 #T
L
—

G2y lord drdd G2y lore!, Structursl Erginecring Horclbook

A.CcT 3/18-7/
sér€ule) Horadbhook
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User Instruetions

41 Fyrr’

d
B g Lol. dota m?E M

-> pq

192G My Py

CONC. COLUMNS -¢).5.0. CArD L

INSTRUCTIONS

INPUT
DATA/UNITS

OUTPUT
DATA/UNITS

OO0

36 LA D

Mb”"'

/96 PRV

O #¥yw

O ¥¥vy

/ |Load Carad I sSide !drnadz Intidlize
Wote: cL REG for fiew problems only
2. | Znput moterddl properties (P.s.r.) Fy
(see rmote below) '
3 | Znput cotymrn Sata 6
Mete: dttemptling o wput more Z
data then n.’qz//reu Wil coll Errer g
lo correct fe input dobos d’
As
4. | For e/ l(Bpcec seckor?
4. | for rew problen go to step 2 3rcbr3
5. | FPor capacily /n pute compressior?
%3.| Bt news problem go fo St=o 2 2ra)fa-3
@ | Por cepacily 3C ppy eccentrciy =24

AZ pouse /aap lodel Cord I

(zs)

Srde / anag 2 b Y — L3ze

ANMotel aétemgt/'ﬂ? Zo use &y

less ChP0 Emyyy = l0E will COM Ervor

AMote: / £ .é/,'p.s 2nd _tup ~1Q‘ are

ore

d/_sp/é y féf-mac (/.flﬂq Lps i

Lixed érm&mﬂ@_m v

112 Che solulison.

Cx2ple:

&0, 000 ps/ = 60 Lips

Zhnput 3s o EEX 3

3-75 2&£x3




User Instructions 4

CoNC. CUAUMNS -~U.5.0. cArRDIT

STEP INSTRUCTIONS DA'TP:SJ.TS KEYS DAOTL:\T/SSITTS
7 |looc/ coret X 3L pause locp N 2 X7
Side / 8na 2 I
(patrence r's 31 Ittribute) IT:J S wne
| Moy vuw
pq | B

B. |for 3 pewpreblem go o step /243

For new materral Same columan

Go Co Sleps /dna 2

or new olaumn SAme materral

go to steps /ena 3




KEY ENTRY

KEY CODE

67 Program Listing |1

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

001 LBL3 |32 25 !l | stores . os5) | £1s2 3/ 34

ooz ngoB 33 /2 Jom,ouéefagtiagm o058 | hHRu 35 22

oco3 |AxSYT 3552 1TY 027 | 2cB8Lc |3225173

o0oF | S7oc 33/3 | cex 4Y | c2/] errorif
oo5 | Z °oZ o6/ | AsTT 75 33 | more /1ipu t than
oo 7 o9 o002 - S | | recessary /5
00‘73 EEX 93 203 ﬁuaca gl 25 /2| supplied
oo & o (064 ACF3 135 61 93| ppnpre Lor
07| = 81 066 | £LBLT |3/ 25 0%

o0 | D525 Z3 o5 266 | Rce2 $7 oz |43/2rced cond,
oll | 5720 33 /14 | Ey o6) | PSS 3/ 42

olZ | £PS5 3/ 42 o068 | pLcc2 3y o2

o/ 3 . CE 0@9 | £PSS 3] 42

ol4 o oo 070 X 7/

o/5 | o oo o]l | Acsrxe 35 82

ol 3 o3 ol2 | Rceo 39 7y

oll | S7o2 33 o2 o713 - 6/

ol(8 . 83 cl#| = 8l

o] 9 g o8 OIS | S7e5 3305 | &p

020 s 25 ole | FPSES 3) Y2

02/ | s7e & 33 00| store L= 85 277 | geco 3¢ oo
| 022 < o4 o778 | £PsS 3/ Y2

023 | E£X 3 079 % 71

024 3 o3 080 s7eA 33 /¢

o025 | RceB8 3472 , B/ | geccd 39 /2

o026 | gqw>y 3281 | Feod000 ? 082 . g3

227 |grof® |22 3/ /2 ofB3 2 o8

o8 | Rcep 3414 o84 S os

o29| £P55S 3! 92z o085 X 2/

030 L RTA 35 22 o __|ese X 3 21

O3/ | @¢cmpcHd |32 25 /12 _d.edact—:o;~- o387 | pcco o oo

o032 |"hHuST 3552 g8 x 71

£33 — 51| from B, forcach L—m < 73

03¥| E£x 43 | hooopsi >4.000 [0 7 o7

o3s | 3 o3 o7/ x 71

ode | - 81 092 | S708 3308 | /4,

037 | FIwnr 3/ 83 0973 | Rce ! 3¥ o/

gig - CE) o94 | rccAa 3y 1/

o3 o S0 o975 - s/

040 s CER O 2 oz

o4/ % 71 297 | =+ 2/

of2| Rcco 34 oo o078 * 7!

o#3 | hyusyr | 3552 077 | sre9 3309 | Muyy=F, 2
ot ¥| - S 100 Lccc 29 /3 2
oYy | S7oo ZF3 o0 o) | Rcd 34 /2

ol | (P55 3/ 942 /oz . 23

o4d)] | Rcec o 2Y /4 /o3 g o8

o448 | AR 3s22|__ _ _ _ _____ lod S o5

o7 | £c8LA |3125 11| Input cross /05 X 21

% | psp2 23 oL section pragerties| (o0 | — 51

o051 | szl 3324 lo] | Lpcc ¥ 3y o

o052 | AkcT 35 34 108 X 71

o053 5 25 /o9 . 83

oS54 | g¥=v 32 5/ 11;// 2 o7

055 |70 fc |22 3/ /3 x 7/

o6t | Ret (7 3y 2% (/2 | S7To+8 |33 6/ 08 '”‘"b for As,

REGISTERS
4 6 7 8 9
° b 1 t 2 d * dl AS > G/Cb gSl 652. ’a Mq
SO S1 = S2 S3 S4 S5 S6 S7 S8 S9
‘Bl / .fgl , 00t * oo3
I
oo © B! ¢ Fy 0 Ey ey counter




STEP

KEY ENTRY

67 Program Listing 11

KEY CODE

COMMENTS

STEP

KEY ENTRY

KEY CODE

47
COMMENTS

//3 ce 7 340l /69 Z o2
T 2 o2 170 x 717
HE <+ 8l /1727 * il
//? RceS 3y o3 /;31 . 83
i - s/ / 4 o7
//8 X 2/ /79 X 7/
UT | 5757 |33 6107 |Mlusy, for As, /e |S7e48 |33¢1 o8 Pys, *Pasa
120 RiLC 3¢ /3 e | ccx iy Sy
A X PArSam i
/ - - /
2 . 83 / s 8 3y 08 | M=0 &,=0
124 7 o) 180 £~ 3/ 5
/26 = 7/ B/ | ARTK 22 | _ ____
B | S 8 B | P foree |55 1£B D BT T aompute o
Yy des,
/28 2 oz | B | ece / 34 o/
29| =+ gl /85 o 73 ’“‘”""g‘s"
13;3/ LRce3 2q ;’_:/3 Zé / f}i
- 3
J32 * 77 /d% gr <y | 32 7[ | Chects for
/33 | S70Ff9 |32 /27| Masy, forAs, /89 | Zvofed | 22 31 17| Gmin= -1 €
/3F| Rrcc o o9 190 GTofc |223) /3| (fe <Gnin
/:;5 Accg 34 o8| - /;/ gbed |32 25 /;/ catd/ '’
/3@ - 81 b /72 3 o Sro
AL A FAr A
A RT 2 es o
/37| £cac® |31 25 08 /75| RcLE 7715 | yses & to
w | ps5Pz | 23 o2 /761 Fx>7 | 3280 o b stin
Ay comm P AT ) AL
/ cl o = s
/93 | £-%- 3/ 84 % Mo 129 %;08 22 08 | Starting pont
//55{ ,ja,e 3;? ;3 200 . f/j,‘.s a/ovlz_
- %= ¥ Zo
,;1;? /é,er/s/ 35‘2—32— o e 2222— ;Tol EX Y tn
LBReC |31 25/ @mpuﬁe for F;S 3¢ 2 d&@[-m/‘”es
e AL UL AR X S s
1?;/ g_ og %07 Frl,‘s 3 42
o o o)
/SZ X 27 208 | cHsS 4z
/53 | Rcco 34 OO 207 | sre/ 330/
x4 x 71/ 210 PSS 2/ Y2 —_—— = =]
/55| pcctl | 340/ (2// | fesee |31 2506 | pouse loop o
/5% x 71 Z2/2 | 4PsSE 35 7L\ /pacl Cara I
457 * 83 2/3 | oG 22 OG
/58 7 o7
/57 X 7/
w | 5708 | 3308 | fa.
/ | recc 3% 13
(62 | pccB 39 /2
/63 - 83
M 8 08 220
| (65 s o5
/o6 X 77
T Recy | 3707
cl o
LABELS FLAGS SET STATUS
Apf:;t%’rg —)é’b,’;,MI, ‘— > %GL@,MU § ? F'C-)‘:JGOSFF TRIG DISP
LSl dred w2 wsed | ol g
0 1 2 1
2 O & RAD O ENG_0O
g e, used [outout [used [4sed |: o w 2




48
STEP

KEY ENTRY

KEY CODE

67 Program Listing |

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

001 fLB8LE (312575 | star€ /écreton|o57 | gcc a 3< /)
o002 | £PSS 3/ 42 | Sequence os8 — 5/
oo3 | pcc 2 3402 o599 2 o2
oo | £PSs 3/ 42 060 = ¥
oos5 | pcLts 3« o5 26/ x Z/
7 = 8/ o6l | S709 33 09
o0] | hisT 3582 63 | gc8ccl |32 2514
w% Rece 3 3y o3 o6 | pec 2 3 14
o0 - s/ Y AAR Y oG
010 3 77| B2 [cetlgyrT | 32 B
oil | sre@ 330 |2 " Te 61 [erobfa |22 31 /1
ol2 | rcc2 3o 02 268 | av=v 32 5/
o/3 | rees 3yos o067 | grofa |22 31 1/
ol X< 32 7/ 070 Rce @ 3y o
oS | hsFz2 |35 s/02 o}/ |fes83 |3/ 2203
olle | £p£S 3/ 42 072 | f658/( |3) 220/
o7 |pce2 3y o2 o073 — 5/
o/l | £PSS 3 42 o}¥ | Rcc < Iof o
olt9 |AvSYT 35 52 075 | £&582 (3] 22202
020 -+ 8/ ) |sS70+8 |33 6/ 08
22/ | hes7T % 35 82 9]7 |f&s84 |3/ 22 4
022 pcc2 39 o2 079 |erofa |22 37 74
023 | 4FZ22 |35 7102 079 | @c8c3 |32 25 //
”2; AVET 3552 080 :ﬂac 34 /3
Py - s/ ecs o8l | fesB/ |3/ 22 o/
o6 | X I fe”f o5z | — 5/
o2)] | s77 3% | _ _ o __.|o83 | rcc# 39 o4
028 | pec 3 37 23 o08¥ | feask2 |3/ 2202
029 | pcc s 3905 | ;£ c<a’ halt |oF5 |s70+8 133 &/08
030 3x<T 32 7] | section Neckgudte| obp | f&658 4 |31 22 a4/
23] | A pR70S 3s 22| ___ _ _____ 087 | 9Bl |32 25 7%
o032 | £PSS 3/ Y2 o088 | Lcc 2 39 oz
o83 | Leco 3y oo 087 | 2cc A 39 1/
o3| Loss 3] 42 090 Z2¥2y 32 &/ |
o35 x 7/ | \3’cemputecs 09/ | Grofa |22 31 11
036 | s70 A 33 Il |s7ePein A _ 1072 | g¥=7 32 57/
037 | pecc ! 34 o/ . 0., o223 | erofa |22 31 4/
_%g_iwr 7z 8/ | S0PYeE P o%¥ | 2accz 79 02
o. Zrofa | 22 31 11| Pus, Pusy dnad [o9s5 | ece s 3o o5
w0 |fes@l | 312201 |Mus, My, My, |276|Fx>7 | 32 BI
o/ | Rcc o 3920 | fur each 097 | orofb |22 381 /2
o4 x 21| yalue. 078 |g¥=¢ 32 5/
o43 | 2cc / 390/ 277 |grofc |22 21 /3
oY | £ GSBR2 |3/ 2202 100 Lee O 3 14
o4s | STo 8 33 o8 Lo/ | R 7 3y 07
OYr | C X i d /02 | g ¥>r 3z 8/
o097 | s7=9 2329 /03 |e7o Fe |22 3/ /s
oY8 |ero fa |22 3] /¥ 0¥ [ 4= 72 s/
o979 | gesead (3225 /] los | &7ofe |22 3) /5
050 fesd /! |3122 o1 oo | gcrL? 39 27
o5/ | reco 3y oo lo? | £fes83 [3) 2203
o052 x 7/ (08 | Rcc £ 3yey
053 | Rce A 39 1/ /29 | fes82 |3/ 2202
o059 | £o582 |3/ 2202 10 CHS 72
055 | S7o 8 3308 J// |S70/8 |33 e/ o8
ose | gce/ 39 o/ /2 CHS “ 2
REGISTERS
0 1 2 3 4 5 6 7 8 9
SO St S2 S3 S4 S5 S6 S7 S8 S9
D E
Aot SAME As carp T




STEP

KEY ENTRY

67 Program Listing 11

KEY CODE

COMMENTS

STEP

KEY ENTRY

KEY CODE

49
COMMENTS

/3 584 3] 2209 67 | Lrce / 29 of
///f/ ‘ZTafd 22 3/ )y 170 £PSES 292
AL e g P

c / o R
////97 feiixf 5'/ oy /73 |£t8L |31 2506 | change Bc
//;' fesgz |3/ 22 ;:— //;? grz_;s_z?'- 23;_ :’37 ogfpoacwen
% chs | &2 | s75 |ere7 | 22e7| T2 __ _ _ _ _
- wC
S TR~ St 1355 Zieon
/22 | fesB84 |3 2204 /78 | £-w~ 37 e;_
123 | o706/ 122 3/ /9 /79 ﬂaé&_ 37",/
e iee 22573 B [ mea | o o
o ec| | O ARV | 35 22 |__ _ _ _ . __
/26 | S7o0+8 |33 &/ 78 /82 | L] (312527 | A ﬁﬁaq;es
/27 | S7ofq |23 e/ 29 7/§3 £PSES ;/ '/7 :—1 o'y
/Izzf 670&2 73:2 2 522./ /zgf ;;ff.; 3‘// f/z. @
FLBL 2 25 > - A
e ey A v Ry

3 £f&s58 / 22 @ (~d C -0l + oco
122 | gec 4 2y o _117 CHS Y2
/ £6sBZ |3/ 2202 /8 &EX 73
e el il 3
/36 | fesB 4 |31 22 04 9z | £pss 3/ ‘/5-

/27 | ool 122 31/4 | /93 57"0/ §3 o
/38 | gc8c3 |32 zs*//y zg; 2;255 z;, :;

;? (4 0 ——————————
‘:’ F:CS;; 3/3;,2. 23 [ /26 | £c8c! |3/ 2501 «ac/ion sub
/d/ | L6521 |3/ 2201 Z; Rece B zfa/g rourtinnes #/— &
/92 - s/ .

(93 | gcc & 3y oo 25094 8 Zf—
LPY | £65R2 |3) 22 02 5 2
A e
7 cHS -
/f) | f658¥ |3, 2204 | ___ ____1293 | fcRe2 |31 2502
/¥8 | geBea 132 25 /4 | stares /‘ﬂargm. fdlé *® Z;
/47 [T pcc E 2y /5 | & decremen o .

1;0 : RCcT gv ’g wence, chechs | 205 ;7‘ 5” 17

S/ | Rce 8 Y08 |e. . toCy Ind _2;
52| -+ 81 | 5% S tn soluten |28 | bATV 35 22
/53| fPSS 3/9% | 207 | £c8c3  |3) 25 o3
/Sy cel 394 0/ 210 Z ajz-_

/855 | PSS 2/ 42 2// 9 )
(St |£fx<o 2/ 7/ 2/2| E£x 43
/57 gr% a8 22 08 —f//f/ ?; «;6,
,’?? qhx_‘c ['d '?; él:/a 2/5 | herrv 8y 22
0 |re @ 22 %6 2@ | £iBcF |3/ 25 0F
| L/ £;a6‘ 2205 24% Lrec/ 3y o/

o
(62 | £eBcB |3/ 25 a: ?. 062;
3 AV 3y s z? =

@g |2 x>r 328/ 220 Lec 3 3y a_'.a
e 22 e = 2
1%7 £epeS 137 ;:‘3{ 1T T T _2{}3/ 573,",? 33 &/ 27
/ g /

é £ P>5 LABELS £ FLAGS SET STATUS
A 8 c o E ‘}iﬂf" 0 FIC.)I’:GOSFF TRIG DISP
* Used bu;ed ¢ Usec! dd;e(/ ‘used ! o O & | DEG gf gg(l g——
i “used [useq |'used |uses [wsed |} 0T S8 | 5% 6
5[}#/4& 66"A6 7A‘/[o Sdsw 9 3 3 O & n
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Program Desecription |

( ™)
Program Title CoLUuMN STRENGTH

Contributor’'s Name WI “ l1am A G rswo Id
address 3918  Albert Drive

City Nashville state TN Zip Code 37204
_

f ‘ ’
Program Description, Equations, Variables P r‘og rom (3 ' cula te S 'H') e dve rage cri PFIMS

Stress of a column cross section., The ea,ua‘f‘;on for c:rf(oph'nj stress

on an element 13 as Follows: io,85
Kt/ E \z21°
Fes = 56 Fw[‘g“ (E;) j

[—

where: Fes “Crippling stress, psi

Fey = Yield Gstress, psi . .
kK = | for Ove EooE FREE, 3 for 'Ne Epee FREE
£ = element thickness  inches

b = element width, Inches

E = moedulvs of elasticity

The Fes of each element 1s mulbiplied by its area to obtain the load.
The average cripplinﬂ stress is 2 LOAD /Z AREA :
The Column S+ren3+k, Fee (psi) is obtained from the Johmson-Euvler ecfuahons

= ™ E Fes (L/)"
Evler Corve, Fee = (757 Johnson Curve,Fec = Fes - ‘4_—675?(:%@)‘

where (4P) = column length over radivs of gyration

The program calevlates slope, of Johnson cvrve and s/ope, of Evuler
curve and displays Fee of curve with the least slope, which
is the J'ppr‘o,{.‘r'la‘l'e, valve for Ceolymn Sfrcngi%.

Operating Limits and Warnings The maximom Cr‘l‘f:p“nj 5+f655 fofd COMpOSI'/'G 56¢+/0r1
shovld be limited as follows

TYPE oF SECTIoN Max. Fes
V groove plates | stiffened panels Fey
2 Corner Sections , 2ee J, Channels .9 Fey
Tee, Crveiform, H Scc{"tbvws} Motticorner sections .8 Fey
Angles .7 Fex )
4 )

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\ W,




Program Deseription 11

51

An slumimum channel scection 1s vsed as an axially |oaded
member. Modulus of e/asf/'r_i;‘g = /0.3 x10° ¥y~

Yield stress, Fey = 70 000% =~ (7075 TG extrusion)
Lenstl over radys of gyraf/'oy)l L/ﬁ = 50 "y

D¢+erm;n& Co{umn 37“f&n6f¢)

rSketch(es) )
| |
| |
| |
£ X
P b Jo
- ONE EDGE FREE NO EDGE FREE )
~ R
Sample Problem(s)
1;=,075t L
. =05 [
ZE (tzloég \j—-'—foo /3 element’s
] — ¢
DY S—

Solution(s) Keystrokes
10,3 x10° Enter 70000 Enter 50 Enter 3 [f][Al — 10300000.00

2 Enter 075 @ —= |,00 (no'ie., one edje {"rCe,)
3.5 Enter , 0063 — 2.00 (na+c,. no edde, (ree)
| Enter ,05 — 20846.2¢ ¥inv= Fce
Rew 8 = 24552.52 ¥/nv = Feg
2084¢ < .14 Fcy
Use 20846 #//}u‘- allowable  colomn stress

Reference(s)




52 User Instructions

} Feuf Lot T )
Et Pt bt 0 A —MCoLurn StreneTH g8~ CLR
bN Bl |

n, Thl st 2p

ReL A — AREA
R(LB—+ Fcc RCLB8~Fcg (Additional

STEP INSTRUCTIONS o A'II":\F;SJITS KEYS o Ii)Tlle.llhirTS
I LoAD SipE | AND SIDE 2. I

2 INPUT  MopuLus oF ELASTICITY E [EnTer| [ | E

3 INPUT ComPRESSIVE YIELD STRESS Fey |§gl§¢| or
4 |®InPUuT LENGTH ovER Rapius oF GrraTion| /P ENTER] | L/p

5 INPUT NUMBER_ OF RECTANGULAR ELEMENTS| N L F A E

6 | INPUT wIDTH OF ELEMENT 1 b, |ENTER] b,

T INPUT THILKNESS OF ELEMENT | t, x n,

8 REPEAT STEPS & AND 7 FOR EACH ELEMENT

(AFTER THE LAST ELEMENT HAS

BEEN iINPUT) — Fec

¥ |F ELEMENT HAS “ONE EDGE FREE

PRESS KEY [A)

|F ELEMENT HAS “NO EDGE FREE

PRESS KEY [B)

NOTE (F IT 1S DESIRED TO ADD

ANOTHER ELEMENT AFTER Fee

HAS BEEN (OMPUTED PRESS [,
[F] [s71l AND RePEAT STEPS 6

AND 7

9 FOR A NEW CASE PRESS KEYS

[Fl (El AnD 6o To sTEP 2

® L/p musT BE GREATER THAN ZERO

Fee = CoLumn STRENGTH

(Pounps PER sQUARE INcH)

Recar. A = AREA OF ELEMENTS
ReeaLlL B = Fce
Reenr 8 = Crippuive STRESS




STEP

KEY ENTRY

KEY CODE

67 Program Listing |

COMMENTS

STEP

KEY ENTRY

KEY CODE

53
COMMENTS

001 g LBLAa|32 25 )| ReL 5 324 05
h 811 35 33 n = 81
h Ry 35 53 RCL © 24 00
g xX* 32 54 060 ReL 3 34 03
STo | 33 ol (L/r)* = 8i -
+|_ Z: f )%7 3i ?1’- CRIPPLING
310 2 33 o7 (L/P)%+) . 33 STRESS
h R 35 53 8 08
010 sTO 3 33 03] Fey 5 05
h R 35 53 h Y* 35 63
3170 O 33 00 E RCL 3 34 03
h RTN 35 22 X 71
f 1BL A3l 25 | 070 . 83
STO 4 33 04 x 5 05
h X<eY 35 ONE A 06
ST0 5 33 p5] b EDGE X 71
X 5 ; "{, A FREE Fh RTN 35 22 '
STO 3 REA LeL | [31 25 ol
%0 3STO + @ |33 6l 0o = AREA ReL 1 34 O EVEELEA?;NCERIPPLW&
l 0l RCL & 34 06 STRESS
£ GSBR 0131 22 0 + 8l
RCL A 34 ) STo 8 33 o8
X || cCRIPPLING LOAD | [os0 RCL | 24 ol
3T0 + 7 133 &| 07| & CRIPPLING LOAD f 6sB 2|31 22 02
f PeS 3i 42 STo 9 33 09 Jownson Value
| ol Count Elements ReL 2 24 02
$T0 + 9 [33 &1 09 & f GSB 2 (31 22 02
RCL 9 34 09 + ReL 9 34 09
030 f Pe+S 3i 42 Decremen h X=>Y 35 52
f Dsz 3] 3 - 5]
h RTN 35 22 f Pers 30 42
GTO | 22 0l sSTO © 233 00| A Johnsen
£ LBL B3l 25 1 No | [0 f PersS 3 42
STO 4 33 o4 §d EDGE Ret 1 34 0|
h XY 35 52 FREE £ Gsg 3(3) 22 03
STO 5 33 05 b STO B 3% i2
X 7 — R¢L 2 24 02
STo A 33 1l A reEA f GSB 2(3) 22 03
040 STD + & |33 &l 06| S ARreA ReL B 34 |
3 03 h X=~Y 35 57
F GSB 0131 22 00 - 51] A Evcler
RCL A 34 | { P =g 3j
X 71l] CRIPPLING LOAD] [100 R¢L ©O 24 o0
STO + 7 |33 G| 07] 2 CRIPPLING LOAD f PeS 3| 42| _
Ff P-S 31 42 g X&Y 32 711 Determine
I 0l Couvnt Elements L SF 2 |35 5) 02 aoplicable
ST0 + 933 el 2 ReL B 3¢ 12 PP
RCL 9 34 09 h £7 2 (35 71 02] | Jdohnson or
00 ${ P=~3g 3| 42 DCLPGMC"+ RCLg 3; Og Euler valve
f Dsz 3] 3 sTO 33
h RIN 35 22 RCL A 34 For Calumn
GTO | 27 0| , 370 A 33| S+rcn&"'|ﬂ
F LBL O3] 25 © ? 10 Rel B 34 12
ReL 4 34 o4 h RTN 35 i
X 7i f BL 2 [31 25 02
REGISTERS Ave 3 ]
P 3 4 5 ; 6 7 PL.|8 . ohnscri
° E 1(L /) 2(L/ﬂ)"i—l Fey z b 2 A z i%':ot CRIPPL. STRESS, Stress
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9¢Ccunt
A Johnsen Elements
C D E I
A S ARrea CoiLumN STRENETH n
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54
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
RCL 8 34 0
g xz 32' 54 170
X 7
4 04
- 81
h T 35 7
9 X* 32 54 Johnson Curve
120 .:.. 8J
RCcL © 324 00
- 8\
ReL 8 34 08
h X=ey| 35 52 180
- 5|
h RTN 35 72 ‘
f LBL 3(3) 25 03
RCL © 34 00
h X wey 35 52
130 -%- 8'
"\ (s 35 13 EUIC( Curve
q X*% 32 54
X 71
h RTN 35 22 180
9 LBL €|32 25 15 |
o 00
STO 4 32 04
STO 5 33 05
STO 6 33 b4
140 o) '5
ST ¥ gé! CLERR  DATA
STO 9 33 09
fPaes 3]
STo 9 33 09 200
f Pees 3 42
h RTN 35 29| Y
150
210
160
220
LABELS FLAG
A bPL B bttt C D E 0 > SETSTATUS
ONE EDGE FREE|NO EDGE FREE FLAGS TRIG DISP
A= l___ b c d 1 ON OFF
Ot’ﬁx‘nf" ELR_DATA o0 ®| beG R | FX &
vsep |' USED 2 USED *usep  |* 2UsSED 10 ® | GRAD O | sCI O
3 = = 5 5 3 2 E] g RAD O ENG O
3




Program computes deflection, slope,
moment and shear at point x.

reverses signs of © and Q.

solution of the 4 equations.
Equations used are:

Program computes 9 variables used in

y= PT('A' m{Z(osh A cosA'l.(Sin'\M cosNa Cosh Ab - sinN Cosh Aa cesAb) +

sioMl ( Stnh Aa cesAb - Cosh Aa sin ,\b)]}
d

dl
6= , =- ET T

4
R / K
A =Vae1
E = Molg[pg .‘ E‘ﬂs“;f.\k‘ B - ) o
I = Momeut of Tuerka
K= Kq * beclm wil“\

K°= Foanls‘ion an u‘ vs

where

When x >a program reverses beam and =

(Cosh XAx sinAx + Siah Ax cosXx)[ Sinh Al (sinAa Cosh Ab- cosAa StnhAb) + . N -

Q- - €14 -

a&x =4

If P, K, EI or L are varied entire program
When x =

Operating Limits and Warnings

must be re-run.
a shear value 1is that approaching from rightrside.

_

_J

~
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses

this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

55
[ ]
Program Desecription |

-

Program Tite BEAM ON ELASTIC FOUNDATION WITH POINT LOAD - ANY LOCATION
Contributor's Name Leonard T. Evans, Jr. _
Address 1900 West Beverly Boulevard -
City Los Angeles state California ZipCode 90057
.

s )
Program Description, Equations, Variables
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Program Deseription 11

rSketch(es)

Wood beam L= 72"

o

(2

b

Sample Problem(s)

Epeam = 1.2x186’ psi
Ibeam =32 12
EI = 86.4x10° 1b in? )
K _=1001b/in3yK=6"xK =6001b/in
\_ o o y,
~

Wood beam shown above is subjected to a concentrated

load of 1000 pounds 33" from the left end.

Beams on Elastic Foundation
Pages 54-55

1. What are the deflection and slope at the left end? (%= 0)
2. What are the moment and shear 30" from the left end? (* = 30)
Solution(s) Keystrokes:
1. 86.4 EEX 6 60041000472 [f] [A] -~ 45.808229
33 ¢+ o [E] -+ 0.000000 Ce
(a] -+ 0.013873 inches defl.
(B1] -+ 0.000787 radians
2. 33430 [E] ~ 1.465591 Cs (new)
[c] - 5798,344130 1in.lb. moment
(0] ~  LL47,240565 1b. shear
_
( -
Reference (s) M. HETENYI

University of Michigan Press, 1946
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User Instructions

INPUT OUTPUT

INSTRUCTIONS

DATA/UNITS DATA/UNITS
Load side 1 and side 2. I
I

Input EI, K, P and values. EI | |

K L&

P L

L f a
Input a and x values.* a | 4

% E
Compute deflection** A Y
Compute slope** B ]
Compute moment** c M
Compute shear¥*#¥ D Q

#Must be ilnputed after Step 2.

¥*Optional - Steps 4-7 may be in any

For a new value of a or x go to

Step 3.

For a new value of EI, K, P or/

go to Step 2.

|
|
I
\
|
|
|
|
|
|
l
|
|
|
1
|
|
order or may be omitted.
l
\
l
|
|
|
|
|
f
l
|
|
|
|
|
|
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STEP

KEY ENTRY

KEY CODE

67 Program Listing |

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

oo LBL 8 [32 25 1l set radian mode h ¢ 35 53
RAD 35 B2 STO 7 33 07
DSP 6] 23 06| 2nd display RCL B 34,12
STO 0 33 00| Store variables |[%° STO 8 3308}
h ¢ 35 53 RCL C 34 13| Aa
STO 1 33 01 GSB 1 |31 22 01
h + 35 53 STO A 33 11|Store functions
STO 3 33 03 h ¢ 35 53 |of la
hx<s v 35 52 STO C 33 1
010 STO & 33 o4 h ¢ 35 53
s 81 STO 6 33 06
L 0% RCL B 3 12]-—-----------1
h Y 35 62 RCL 5 34 05
X 71 070 X 71
h LST x 35 82 BCL 6 34 06
h y* 35 63 RCL 2 34 02
STO 9 33 09 X 71
STO x O |33 71 QO -
STO x 1 |33 71 01 BRCL E 34 15
020 g ** 32 54 X 71
2 0 RCL A 34 11
X 71 RCL 7 34 07
TO x 4 |33 71 Q4 C, completed X 71
RCL 3 34 03 080 RCL C 34 13
STO = 1][33 81 01 RCL 8 34 08
RCL 0 34 00] AL X 71
f GSB 131 22 01 - 51
STO E 33 15| Store sin and h RC I 35 34
g X* 32 54] sinh of AL X 71
030 BCL B 34 12 + 61
hsST1I 35 3 STO 3 33 03|C3s completed__ __
g x* 32 54 hRC T 35 34
hx2y 35 52 RCL C 34 13
- 5 090 RCL 7 34 07
STO = 1133 81 01| C, completed x 71
h RTN 35 22| x 71
f IBL E |31 25 15 RCL E 34 1
h CF O [35 61 00 RCL & 3L 0h
RCL 9 34 09| Store kx and Aa RCL 5 L 0
040 X 71 X 71
STO D 33 14 X 71
hxZ2y 35 52 = 51
BRCL 9 34 Q9] STO 2 33 02|Cz completed_ ___|
X 7 100 BRCL D 34 14k
STO C 33 13 f GSB 1 _[31 22 01
gX<%y 32 71| Test a STO A 33 11|Store functions
f GSB 2 (31 22 02| _ _ _ ____ ______ h § 35 53]|of A»
RCL O 34 00| Test a STO D 33 14
RCL C 34 13| hte y 35 52
950 ZxX> Y 32 Error message STO C 33
GTO 3 2204 __ x 71
- 51] Ab STO 7 33 07{Cy_completed ___|
f GSB1 |31 22 0 RCL A 34 11
STO 2 33 02Store functions |[!° RCL B 34
h ¢ 39 53f AD X 71
STO 5 33 04 STO 8 33 08]Cs completed
REGISTERS
0 X‘_ 1 C. 2 Cz 3 CJ 4 C4 5 C5 6 C6 7 C7 8 Cg 9 k
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
"y e © M ° Q sin AR ' sinh AL




STEP

KEY ENTRY

67 Program Listing 11

KEY CODE

COMMENTS

STEP

KEY ENTRY

KEY CODE

59
COMMENTS

RCL D 34 14 X 71
RCL B 34 12 170 STO C 33 13| M
X 71 h RTN 35 22| ]
STO 5 33 05 f IBL D [31 25 14
STO 6 33 0 RCL 2 34 02
RCL A 34 11 RCL 5 34 05
RCL C 34 1 X 71
120 X 71 RCL 3 34 03
STO + 5|33 61 05{Cs_ _completed ___ RCL 8 34 08
STO = 61[33 51 08|Cc completed x 71
h RTN 38 22 + 61
f LBL A 31 25 11 180 RCL 9 34 09
RCL 7 34 07 RCL 1 34 01
RCL 2 34 02 X 71
X 71 RCL 4 3 ol
2 02 X 71
X 71 2 02
130 RCL 5 34 05 X 71
RCL 3 34 03 x 71
X 71 h F? 0 [35 71 00
+ 61 CHS L2
RCL 1 34 01 190 STO D 33 14
p.4 71 h RTN 35 22l Q
STO A 33 11}y f IBL 1131 25 01
h RIN | 35 22| .. _____. STO A1 33 11 lorte oupe. e
f LBL B[31 25 12 g e 32 52 lroutine
RCL 2 3L 02 [} L]
140 RCL 6 34 06 h ‘Y& 35 62
X 71 - 51
RCL 3 34 03 2 02 |
RCL 7 34 07 $ 81 |Sinh
X 71 200 STO B 33 12
+ 61 g ** 32 54
BCL. 1 34 01 1 01
RCL Q 34 09 + 61
x 71 £ 31 54 |Cosh
2 02 RCL A 34 11
150 x 1 f COS 31 63 |cos
X 1 RCL A 34 11
h F?2 0 [35 71 00 f SIN 31 62 ]sin
CHS L2 h RTN 35 22
STO B 33 ]_2 e 210 f LBL 2 31 25 02 Reverse Aa and
h RTN 39 e RCL O 3% 00] )b
f LBL C[31 25 13 hzsy 35 52
RCL 2 34 02 - 51
RCIL 8 34 08 STO C 33 13| .
X 71 RCL O 34 00 |Test Ax > AL
160 2 02 RCL D 3% 14 |Error message
X 7 g x>y 32 8
T T i e 3
- 1 A
x 71 220 STO D 33 14| npLse rend
- 51 SF O [35 51 00
RCL 1 3L 01 h RTN 39 22]set flag for
RCL 4 34 811* sign change
X
LABELS FLAGS SET STATUS
Ay P -0 ©>M [P +q [Fatx [ cgg FLAGS TRIG DISP
a c d e 1 ON OFF
EIAKAPR R o O @ DEG @® FIX g
0 1 ics |2Reverse beam |3 Ecren 4 2 10 GRAD O SCI
Myperbelics |“Reverse b E > 0 @ RAD O ENG O
5 6 7 8 9 3 3 0 @ n
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Hewlett-Packard Software

In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully
programmable calculators is nearly limitless. And in order to see the practical side of this potential,
we have several different types of software to help save you time and programming effort. Every one of
our software solutions has been carefully selected to effectively increase your problem-solving poten-
tial. Chances are, we already have the solutions you’re looking for.

Application Pacs

To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex-
tensive library of “Application Pacs”. These programs transform your HP-67 and HP-97 into specialized
calculators in seconds. Each program in a pac is fully documented with commented program listing,
allowing the adoption of programming techniques useful to each application area. The pacs contain 20
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder.
Every Application Pac has been designed to extend the capabilities of our fully programmable models
to increase your problem-solving potential.

You can choose from:

Statistics Mechanical Engineering
Mathematics Surveying
Electrical Engineering Civil Engineering
Business Decisions Navigation
Clinical Lab and Nuclear Medicine Games

Users’ Library

The main objective of our Users’ Library is dedicated to making selected program solutions contri-
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users’ Library, you'll have
at your fingertips, literally hundreds of different programs. No longer will you have to: research the
application; program the solution; debug the program; or complete the documentation. Simply key
your program to obtain your solution. In addition, programs from the library may be used as a source
of programming techniques in your application area.

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs;
catalog updates; and coupons for three programs of your choice (a $9.00 value).

Users’ Library Solutions Books

Hewlett-Packard recently added a unique problem-solving contribution to its existing software
line. The new series of software solutions are a collection of programs provided by our programmable
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users’ Libraries.
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application
areas (including two game books).

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up
to $35.00 over single copy cost.

The Users’ Library Solutions Books will compliment our other applications of software and provide
you with a valuable new tool for program solutions.

Options/Technical Stock Analysis Medical Practitioner
Portfolio Management/Bonds & Notes Anesthesia
Real Estate Investment Cardiac
Taxes Pulmonary
Home Construction Estimating Chemistry
Marketing/Sales Optics
Home Management Physics
Small Business Earth Sciences
Antennas Energy Conservation
Butterworth and Chebyshev Filters Space Science
Thermal and Transport Sciences Biology
EE (Lab) Games
Industrial Engineering Games of Chance
Aeronautical Engineering Aircraft Operation
Control Systems Avigation
Beams and Columns Calendars
High-Level Math Photo Dark Room
Test Statistics COGO-Surveying
Geometry Astrology

Reliability/ QA Forestry



BEAMS & COLUMNS

Programs include calculations of deflections, torsion, ultimate strength,
etc. for concrete design, reinforced concrete beam/column and steel
beam/column.

COMPESSIVE BUCKLING

ECCENTRICALLY LOADED COLUMNS

REINFORCED CONCRETE BEAMS

CONCRETE BEAM DEFLECTION

TORSION-CONCENTRATED LOAD-STEEL BEAMS-(WIDE FLANGE)

TORSION-UNIFORM LOAD STEEL BEAMS-(WIDE FLANGE)

A.l.S.C. STEEL COLUMN FORMULA

CONCRETE COLUMNS ULTIMATE STRENGTH DESIGN

COLUMN STRENGTH

BEAM ON ELASTIC FOUNDATION WITH POINT LOAD-ANY
LOCATION

HEWLETT ’! PACKARD

1000 N.E. Circle Blvd., Corvallis, OR 97330

Reorder No. 00097-14027 Printed in U.S.A. 00097-90202
Revision B 11-77
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