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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 |l 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.
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four properties of slender compression members or columns

Pcr, the critical buckling load, E, the modulus of elasticity,
I, the minimum moment of inertia, and 1, the length of the
member.
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strength, steel strength, and internal moment.
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COLUMN STRENGTH +» + + + . . + + 50
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.OQutput is column strength and crippling stress.

BEAM ON ELASTIC FOUNDATION WITH POINT LOAD-ANY LOCATION . . . . D55
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.
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Program Title COMPRESSIVE BUCKLING

Contributor’s Name Hewlett-Packard, Corvallis Division

Address 1000 N. E. Circle Blvd.

City Corvallis State OR Zip Code 97330
\ J

4 )
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 ofelasticity; 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 O

 

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.

\_
 

 
 

This program has been verified only with respect to the numerical example given in Program Description /I._User acgepts 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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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 ofinertia mustit have?

 

 

Keystrokes:

oy 15000 @30Eex]o D33 0.00

B »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, [ = 700 in*.

 

Keystrokes:

1 [ 30[eex] 6 @700 (340 (1] 12[x] @ ——> 0.000 x 10°

B » 2.249 x 10°

 

Solution(s)

  

 
 

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

é EX2 B £ t ]

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enter program :”::

2 Select column geometry by ::

inputting number of fixed ends 0,1,0r2 ‘: 0,1, or 2

3 Input three of the following :[::

vertical load P |:] 0.00

modulus of elasticity E :] 0.00

moment of inertia I E‘:‘ 0.00

length of column ¢ II”___‘ 0.00

4 Compute remaining value |:“:]

vertical load 0.00 : P

modulus of elasticity 0.00 I:I E

moment of inertia 0.00 [:Z”:I I

length of column 0.00 E[: L

5 For new case with same type of I:[:j

column go to step 3. For a new ::}

type of column go to step 2. :[:    
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STEP KcY ENTRY KEY CODE

97 Program Listing 1
COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
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B!  *LELA 210 857 RCLI 36 ai
gaz Fi 16-24 8se < -24

ges ENTT -£} ass RCL3 35 @3

BG4 5 -35 Bet < -24

ags 570! 35 el g6l RCLS JE€ a5
aEs Ed -3] Store constant RS= 3 -35

gET g a6 based on number of R&3 STD4 35 @4

gas =Y 16-23 fixed ends BEd RTH 24

gas RTH =4 BeS xLELE 21 15

gia CLE -3l B ENT? -1

g1 4 g4 Bev X -35

g1z §T=! Z3&%-29 01 aes ST0S 35 @5 2

613 CLy -3i BES g aa

gig i @i a’e XEYD 16-32

gl1s sH=EYR 16-33 i1 RTKN ol

ale RTH & fe RCL1 36 @1

gi- CLx =51 873 RCLE 2t @

Fl& 1 i1 a’4 = -24

g1z & a6 re RCLZ 36 83

28 §Tx1 35-35 @i 8’6 X -39

gzl < az o RCL4 35 84

Bsc KTk 24 e’& ¥ -39

&3 xLELE S iE 879 STOS 35 as

e24  STGE 75 & p Bsa I 54
B2 é aa el RTN 24

B2E  NEYT £-32
127 RTK 24
28 RCLI 76 @1

B3a 7 -35

F3 1 RCLY 3t a4

g3z X -35

B33 RCLS 2E 85

B34 2 -2 030
G35 £10:2 35 az

B3E RTH =4

az7 xLBLC 2113

3¢ 8703 75 a3 E
£29 i aa

B48 HEYT 1e-32

84! ETHN &3

a4z CLE 3t az

a4z RCLI JE @i

B4 z -4 100
f45  RCL4 36 a4
gde < -29

a4 RCLS 3n @5

g4s X -35

B4 S§703 35 az
RS RTH 24 SET STATUS

BS:  *LELD 21 14 FLAGS TRIG DISP
s STC4 35 a4 1 ON OFF

53 € ae o O DEG K FIX
B54  HEYT 16-32 110 1 0O | GRADO sCI O
gss RTHN 23 2 O i RAD O ENG

aS¢  RCLZ 36 &2 3 0 & L
REGISTERS

0 1 #Ends 2 3 B 4 5 02 6 7 8 9 Used

and C
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
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([ )Program Title ECCENTRICALLY LOADED COLUMNS

Contributor’s Name Hewlett-Packard, Corvallis Division

City Corvallis State  OR Zip Code 97330
\- J

(- )
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.

Equations:

y =e sec £ P 1max 2 EI

Mmax =P [e + ymax]

P ecA L P
Smax = x 1+ ec > I

Operating Limits and Warnings

Remarks: Columns must be of constant cross section. Stresses may

not exceed the elastic limit of the material.

J
 
 

   upon any representation or description concerning the program material.

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

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   _/
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 r

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

where:

Ymax 1S the maximum deflection;

e is the eccentricity;

is the column length;

is the compressive load;

is the modulus ofelasticity;

-
M

"
o

is the moment of inertia;

Mpax is the maximum internal moment;

Smax 1S the maximum normal stress in the column;

outer surface;

A is the area of the cross section;

c is the distance from the neutral axis of the column to the

 

Operating Limits and Warnings

 

 
 

upon any representation or description concerning the program material.

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

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   _/
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Sketch(es)

 \—
 

 
 r

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=17in?

c=2in

Keystrokes:

107 [1) 30[EEx] 6 (1] 50[%]

Rx@Per)soo B A 0.74

B » 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

@ HES/ e4pP *Ymax

]
i

*Mmax C#A®Smax J

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1| Enter program 0]

2 Input moment of inertia 1 [ 1

then input modulus of ]

elasticity E [t] E

then input length of column 1 A] I

Input eccentricity e 00 e

then input load p [[ e

3 Calculate maximum deflection c1l veex

or calculate maximum ]

moment o01| Mmax

or input distance from [0

neutral axis c [+0] c

then section area and cal- [

culate maximum stress A [EL1 smax
 

For new case go to step 2 and LT]
   change inputs.   L]    
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

88! XLELA 21 11 1 =
gez STz 35 @z c L
agz R 33 Store I, E and 2 QEE EC’:.# ”'t__"::

goi sT0- 4w e pee  RCLE 75 @5
pas  ST04 75 a1 Ger RCL -
gar RN 24 Ges : s
ae:  xLBLE 21 i - ;. =t
gec  ST05 39 S Store e and P ot mLr

e11  STO04 5 44 fe \ s

o1 RIN 23 pes  RCLE 36 83
127 kLELC 21 13 o - e

815 RCLZ 36 8; o : o

e et gre  RTH 24
817 RCLI 76 81 o
B1E : 24
i@ TH 54

826 RCL3 76 a3
621 % -35
22 : iz

8232 : 24
824  RAD 16-22 550
25 Cos 4z
26 DEG 16-7]
327 1K 5z
28 1 a1
Bz3 - -45
BI6  RCL4 76 a4
831 . -35
83 RTHN i3
837 LELD 21 14
834 ESEC 237 13 Calculate M= 5o
875 RCL4 36 84
836 + -55
827 RCLS 76 a5
72 i -35
832 RTN 24
846 *LBLE 2115
g4  STOT 35 @7
p42 Y Y
847 STOE 75 a6
844  RCLS 76 @5 700
845  RCLZ 36 az
R4E : 24
47 4 a4
B4 : -4
842 RCLI 36 @l
gsa < -4 Calculate Smax SET STATUS

a1 5 94 FLAGS TRIG DISP
852 RCLZ 36 a3 e
53 -35 o O DEG & FIX

854  RAD 16-25 70 1 0 @ erap O sci O
@ss oS 4z > 0O 3| RAD O ENGO
gsc  DEC 16-21 3 O 03 n

REGISTERS

0 1 2 3 4 5 6 7 8 9

1 E e P c . A Used

S0 S1 S2 S3 S4 S5 S6 S7 S8 S9

A D I
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. )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);

M - The maximum internal bending moment (1b-in or kg-cm);

d - The depth to the cetroid of the reinforcing steel (in or cm);

f. - The compressive strength of the concrete (psi or kg/cmz)

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

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:

(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 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.

_ b   
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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 As. Press [R+] again

to see the minimum allowable value of A. 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:

smax _ C 8700054 - (0.6375) B; W m

where 0.85 for f_ < 4000
By =

0.85 - (fC - 4000)/20000 for fc > 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: 2 9
M=d oAy f- (0.59 ¢ Ag F)/(b f)

factor of safety = 0.9©
- I
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Program Deseription 11
 

 

rSkétch(es) | ’ b l
: + ’ .

JA / Area under compression.N
YTe

d

|E——

 

 

|
e
)
>

   
L | U
 

 

  ~
Sample Problemis) Example 1.

For the specifications below, calculate the amount of reinforcing steel

required.

M=1.2x 106 in-1b b=181in d = 26 in fC = 3500 psi fy = 50000 psi

_Keystrokes: OQutputs:

[£] [A] [f] [Al--mmmmmmmmmmmmmmmmmoomomccccmcmeee> 0.000 x 100 (Set for
| English units.)

1.2 [EEX] 6 [C] 18 [B] 26 [D] 3500 [E] 50000 [f] [E]

17> "10.50 x 107"
(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.)

 
_J

 
 

 

   
[R/S] [RéJmmmmmmmmmmmmmmmmmmmmmoooo> 1.045 x 10 in® (calc)
B+ 1.872 x 10° in? (min)
[A] [C]emmmmmmmmmmmmmmmmmmmmmmeee» 2.116 x 10° in-1b (M)

. J

7

Reference(s) w

~__ACI Standard Building Code Requirements for Reinforced Concrete (ACI 318 - 71),

American Concrete Institute, May 1976 printing.

. _J 
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Example 2.

For the beam specifications below, calculate the area of steel required.

b=25cm d=30cm M=1.6x10° kg-em  f_ = 281 kg/cm® f, = 4219 kg/cm®

Keystrokes: Outputs:

[£] [Almmmmmmmmmmmmmme> 1.000 x 10° (metric units)
25 [B] 30 [D] 1.6 [EEX] 6 [C] 281 [E] 4219 [f] [E]

[A] == mmmmmmmmmmmeee> 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] [R4J-mmmmmmmmmmmmmmoo> 17.78 x 10° cm®
T+ 16.02 x 100 cm
Using 16 cm2 for As’ what is the minimum value for d?

16 [A] [D]--==mmmmmmmmmmmmmmme> 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 = 20 in fc = 4000 psi f, = 60,000 psi

i
e § | ]
 

20
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Keystrokes: Outputs:

[f] [A] [f] [A]--mmmmmmmmmmmme~ 0.000 x 10° (English units)

2 [EEX] 6 [C] 20 [B] 20 [D] 4000 [E] 60000 [f] [E] [A]-- 1.935 x ]00 1n2 (AS)

[f] [Cl-=---==mmmmmmmee> 2.014 x 10° in (Neutral axis

depth and

minimum flange

depth.)



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

l* ~ 4 l - ot 2 \ 15ser Instruetions

Reinforced Concrete Beams

1 Met? »a +NA

<+Ag +b M

STEP INSTRUCTIONS DA'T':SS,I,TS KEYS Dfl%flflfxs

1 lload side 1 and side 2. 1]

2 |optional: toggle metric units (1 = kilograms ]

and centimeters) or English units (0 = pounds I

and inches). LfIl A| 1 or 0
3 |Input 5 of the following variables: | ]

Area of tension reinforcement Ac oA ll] A_

Width of beam b Bl b~

Bending moment M L cll | M
Depth of section to centroid of steel d | D] ] d
Compressive strength of concrete fC | B[| fc

Yield strength of tension reinforcement f, |: fllE| f,

4 |Calculate remaining unknown value: 7 ] 0
Area of tension reinforcement Al A

Width of beam | B Il b

Bending moment ¢l ] M

Depth of section to centroid of steel | ol] d

Compressive strength of concrete el] f_

Yield strength of tension reinforcement | fIlE| f

5 |If step 4 resulted in an "Error" or a flahing I 0

display, refer to description for explanation. )]

6 |Optional: Calculate depth of compressive I

stress block | fll B | a

and/or depth of neutral axis | f][ C| NA
7 |For a new case, go to step 3 and change any ]

or all of the input values. L

]
L]
LI
I
R
]
1]
L]
I
L]
LI
Ib

i   L 1
]

_    
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STEP KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
ZF1 kLELe 2@ 18 15 BE?> X =335

g2 £ as gse FOLZ 36 a3
BRI STas 25 A Input values and g59 X -35

i *LEL.J 21 11 store control Be? - -435
ges i gl el JH o9

ges  TOR 2z @@ code. BE2 + -55
a7 xLELE 21 1z BES RCLE 36 av

pos z Bz pes = -24

gRa 5703 2z ag Bes c az

g:a _EL- 2l 13 BEE < -24

g1 b3 BET CHE -2z

iz sTflu 2& ad gee GTGE 22 ae

@17 xLBLD 21 14 e xLBLZ 21 B3 eemmemmemeeceemeee-

8! 4 é4 gra X2y -4 Compute M
g1s LT0a Jcoae g1 - -45

Bis xLBLC 2l i& A7Z ET08 FZ B8 eemmmeccmccccee—e

p17 5 85 73 xLBLZ 21 az Compute b and f
B1s  kLPLE 21 aa 874 xLBLS 21 a3

p1a sTOI 25 4n 87’5 RCLZE 36 d3

aoa Bé -31 g5 - -45

#21 STDG 35 45 n = -4

prz Fi2 Jg 22 a3 178 ETOE 2 ae

g2z ETid Zd memmmmmmcmme B79 xLBLS 2l 84 ~TTTTToTTEEEESEEEES

524 1 a1 peR K -41 Compute d
LT 35 45 Calculate for Be1  RCLT 36 63
are ) —62 all 1pterchangeab1e 07 + _s5

637 = @5 solutions. 07 iy -4}

g2e 3 ua B4 < -24

pra RCLS 36 @5 ges xLBLE 21 @8 |e__
E2R RCLZ 36 a2z B2E STGq 25 45 Store metric cons-

gl ¥ -35 ' agev 3 az tants.

gzz < -249 gae g a8

giz RCL! 36 vl geo ! al

g4 ROLE 36 d6 7o STCAQ 35 83

B35 ¥ -35 | gal & do

grs X -35 1 es? ] ai

gazv LST I6-62 ‘ gez ! al

732 . -6 goq ; a7

p2g 3 b gas £Tes 35 a8

gaa ¥ -35 Bos 1 a1

pal X -35 gay & 4

paz LETY 15-63 aes . -62

aq3 #CLs 36 84 gog e g4

Fa4 E -35 188 & a6

E45 T 2545 ememmememmmmeemeo 161 FE? 16 23 BB |ee=

Ba4s  xLEBL! 21 @1 Solve for A, and ez €108 22 aw Store English
pa7 xLEL:E 21 86 f . 183 4 a4 constants if flag

B4 CHE -2z Y 184 EEN -2Z 0 is not set.
gas ENT?T -21 185 2 a3 !

asg fi -31 18¢ cT0Q 35 88

gsl X2y -41 187 £ a&

Bs2 Bt 16-31 188 e a7

g2 ME 53 109 EEX -3

Bs4 Xy -4} 11€ 2 a3

@ass STog 35 bd 111 STOE 35 a8

Y 4 a4 112 c bz
REGISTERS

0 1 2 3 4 5 6 7 8 8 9 4

Used As b M d f_ f, B1 g??9 98?
S0 S1 S2 S3 S4 S5 se Y 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

113 a g 166wy 16-34
114 a i 179 5TOE 2280 oo
115 sLELE 2iolee 7L RELS it ac Set display for
116 RLLe *_Ui Check for minimum j FLL4 e b4 too much steel
;n orL 2 61 reinforcing. §_4 x :“:;, code and GTO 7.

119 RCLZ 76 @z i75 BSBE 7 @8
126 RCL4 75 @4 (72 _ _45
121 “ -35 177 ROLY € @1
122 z -24 i7e 1 ai
127 sayo 16-34 174 & aa
124 ET0R 2l | 158 i -52
125 = -31 o 181 z @3
2L | CT 53 142 2 32

2> % "3 |Reinforcing below 7 eror 2z g
2¢ gsps 2z ag |Minimum. Display 184 #LELE 21 @@
129 ; g5 |code. 195 ROL: 3 45 |TTmmmTmmmmmmmmmmme-
138 RCL: 36 @l 195 BTH 24 Output answer.

131 : ai 1587 ¥LEia 21 16 11 ittt
132 a i@ 188 F@” 1€ 23 @@ Metric flag toggle.
77 . 67 189 G708 2z a@

134 £ a5 188 SFE 1€ 21 @@
i35 WLBLT 2107 |e 191 : a1
136 PG 16 51 Pause Toop. 182 RTH 24
137 G707 28 @7 oo 197 %LBLB 21 @@
138 xLBLE 21 @@ Check for too much 134  [FE 1€ 27 @@
179 . -&2 steel. 195 & a
146 2 G5 195 RTH 24 |\
141 g as 187 wLELe 21 16 17
142  RCLE 36 @5 188 SFF  1E 21 @7 ??gg? calculate
147 RCL2 a6 @3 199 wLBLc 2¢ 16 13 |St
144 - _45 2@@ p':f_l 35 ‘.'.11 Ca]cu]ate NA or

45 2 8z 201 : @i ;
146 EE¥ -23 262 : 62 :
147 4 @4 263 i 81 1.18 Ty As
148 x -25 264 g g5 |NA=—%—F5
149 x<gn 16-45 265 ¢ 35 1 ¢
156 [L -51 28 PILY I a2 _
151 - -45 267 : _z¢ |37 B1NA
152 STO7 a5 87 28 RCLE 36 @e
153 . -62 269 ¥ -35
154 € ac 2186 RCLS 75 @5
155 3 632 211 3 -24
158 7 G7 212 FE0 I 23 @2
157 = a5 212 RTH 24
159 ¥ -35 214  RCLT 36 @7
156  RCLE 35 85 215 z -2
168 x -35 215 RTH 24 |
151 RCLe 36 de 217 xLBLE 21 H8 Calculate small

162 z -24 218 &F7 1€ 21 @3 delta from A to
162 RCLE i @s 219 EEY -23 correct for any
164 ECLE J& @e 22e CHE -Z2 rounding errors.

165 + -55 2z 1 A
1€ -24 222 o 55
167 RCLE 36 ac 227 RTH 24
168 -35 l 1

LABELS FLAGS SET STATUS

A oA ° +b c oM D +d £ +f,. ® Metric FLAGS TRIG DISP

° Met? [° -a ©_oNA ‘ ©ef 1 0 O[gl OEF DEG O FIX O
0 2 3 4 7 2 1 0O O GRAD O scI O

5Used 6 S D ! 5 d — 2 0O O| RAD O

|

ENgG O
fc fv code delta 3 U O n



18

Program Desecription |
 
 

( )
ProgramTitle CONCRETE QEAM DEFLECTION o

Contributor's Name \JAMES S,BP\\LE“( o

Address = W, A WEN ¢ Assoc. [ | ExcHANGE PULACE

  
 
 

 

 

city ODALT LakeE <T~ state UTAR Zip Code ¥t ][]
\_

’ SProgram Description, Equations, Variables THIS PROGRAM CACCULULATES THE (OoNG

TERM TOTAL (oAD DEF(ECTION FOR A s)Mew SLPPORTED CoNCQRETE

REAM OR SWAB OF RECTANGULAR CROSS SECTION WITH UNIFoRM

LOADING 3y THE METHOD DESCIBEDL 1y THE (71 ACT Buhoine

ConeE. FEFFECTS OF COMPRESSION STEEL ON CREEP OEFRLECTION

ARE TAKEN INTO ACCOULNT,

EQEATIONS USED ARE:

 

L

DERVICE COAD MOMENT MR = MT'L‘L/%

MosuLus oF ELASTILTY E = 57,500 7
MoouLus oF RUPTURE: TAI
(FROSS MomeENnT OF |NERTIAY Tea = %323/1‘)\

oMENT—FHIETCTTRS Mca ?):JF(?:‘

CRAQRI,NQ MoMENT! MC,(L = Sf{& I

EFFECTIVE MOMENT OF INEQTIA ¢ LEre = (Mee/maY Taat- (Mee/mey]Tcr
DEFCECTION A= S/3yETe
C REEP MULTIPUER: ez A - LA/A

- CRrAckEd MomenT OF INERTIAL L=& (ka)/a+ Ag(a-ta)

 

Operating Limits and Warnings C_Q(“\P(AE—SS\ON STEEL MUST RE EQLVAL To oOr LESS

THAN TENSION STEEL. (PROGRAM. DOES NotT WoRK For |- BEAMS.
DHRINKAGE DEFLESTIONS ARE WoT ACLOUNTED Fok. . - S

4 )
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 Deseription 11
  

_Sketch(es) | | ,Jx(!z'iFsABY

bg - . i . — +,<

| . sR   
e B

    
|

SS S S U dv
' —+| o @ o4 —As
   

 — ‘ ‘ j

. - + . ‘ . . - _— — ——— e e
i . ! |

i ' '

| i !
k bi A : eb e i : e ———— eteL i 1 e - i S  
 

 

 

 —~

LIVE WAD IS |00 PSE of wHieH A5 %5 1S SUSTAINED.THE Po@TioN

OF(OAD CoMNTRIBUTING TO ADOITIONAL CLREEP DEFLECTIONS1S| AS fsF

PLOSAS 7ooF|00 st , 0k SOesF.THEREMAINING TRANSIENTLIVE

LoadIS1S PSF. VHE SUAB |S REINFORLED WITH #6@ |0o/c.A>.S0,

DEPTHToTENSsion STEEC, A =§.53" CONCRETECOMPRESSIVESTRENGTH

f/c=4000esi. AuMiTwinTHOFStAR *1R 

X=127 A ST K107, £ 000 es, Mausrags | SO FSE
Aeepmmngs1S PsF, At SO A0 L= ROe,

Sample Problem(s) _A10"THICKSLARSPANS.A0FEET,WJ&SL_W

 

Solution(s) LOADSIpES | & A . 12 sTo | ¥.S st 2,10st0 3}S

_HoobosTo Y ) ISOC. S‘an,S,) TS st & , +SosTe ] 5 QO sTo XJ___

20310 7. PrEss A To Run PRoeRAM, e
- 8 - = n

RESOATSAgoperbog2" . riithg !
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OUTPUT
DATA/UNITS

INPUT
DATA/UNITS

»<o-o2o-nZ
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

@a! xLEL#A 21 1: =7 RCLC 36 13
@e:  RCL3 35 83 ase x -35
ea3 3 a3 o RCLZ 3¢ 83
ea4 ¥ 31 860 z -2
@es  RCL! 26 @1 e 1 a1 qu CKRD
goc -35 T eaoss BeZ -2
aar 1 ai Be3 : @z
Aas 2 @z B&4 5 5
aEso z -24 Aec X -35
18 STOC a5 13 @66 STOE 35 1z
11 5 5 B&7  RCLS 36 @5
g1r g g BSS  RCLE 36 a6
a1z 4 ¢4 Ace + -55
14 . -5 @76 RCLS 36 a9
815 3 a3 e 871 53 M A
ple 5 as pre -35
€17 RCL4 76 64 873 G a3
815 Is 54 a74 z —24
615 z -24 TS STOH 35 11
gz@  STOE 35 15 @76  RCLE I 12 CHECK To SEE IF

G Eg Ae
123 : -24 8re  GT02 22 az
824 RCLZ 26 @z B8e xLELI 21 a1
825 z -24 881  RCLC 3¢ 13 } usk Leposs IF
126 -35 @8:  STOE 35 15 UNCRPMCKED
@27 STCI 35 46 883  ETC3 22 83
228 ye 53 @84 xLBLZ 21 82
129 RCLI It 46 @85  RCLE 36 17
636 z 8z @86  RCLA 35 11
3371 -35 a7 3 -24
gzz + -ad as& 3 a3 QRLCULATE
RI3 I 54 gos g 31 ;
@34  RCLI 36 46 @9@  RCLC 3€ 13 Terrrne
a5 - -45 1cepexin @91 RCLD 36 19 CRALKES
82¢ RCLZ Je @z paz - -45

g7 -35 893 -35
@3s  STCI I5 46 634  RCLD 6 14
gz 3 63 a9s + -55
@40 yX 3l @36  STCE 5 15
@41  RCLI IE @l @97 xLELZ 21 @3
G4z -35 P9S8 RCLS 7€ @9
84z z a3 gag 4 a4
844 z -24 186 e 31
@45 RCLZ IE @z 181 2 Az
@4¢  RCLI 36 46 182 s a5
f47 - -45 183 5 as
a4: ye 53 184 € ac
@45 RCLE IE 15 185 z -24
@56 X -35 186 FCLE 36 15
@51 RCLT IE @7 187 z -24
£o -35 188 RCL4 3E a4
) + -55 180 X 54
@ss  STOD a5 Q4 118 = -24
@55  RCL4 IE 64 '\ 111 sTo@ 75 @6
56 I 54 —=aie._112 RCLS IE @5 :

4 6 7 8 ’

° A——\'m' 1 lf : /(L ’ j.\ f/g_ ’ ¥sast. IIREM, AS As L

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

D E 1

* MA ° MQ(L ¢ 1@& Ic(k 1EFF AqliEP      
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
            

 

113 . & #6
114 + -55 170
115 X -35
11¢ RCLE 35 @g
fi;_: F!Cl;.' 3@_?; (fi\c_uua’(fi«

118 1 g1 DkTuxpg
2e -65

122 -35
123 Z az
124 X2y -4]
25 - -45
12¢  RCLS J& a5
27 X -35
28 ECL@ Jr @@
128 X -35
126  ST0! 35 36
121 + -55
122 ST06 35 @@
133 PREG 15-13
134 24     

 

LABELS SET STATUS

TRIG
   

 

  

   

    DEG O
GRAD O
RAD O   
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Program Deseription |
~ )

TORSION - CONCENTRATEP LOAD — STEEL BEAMS(WINE FLaNE)Program Title

 

Contributor's Name \(LIA F HVEZ.OA P.Ee.

Address A\ CLARKSLEY ROAD

City MANITOL SPRINES state COLORADO Zip Code K029
\ J/

 
 
rProgram Description, Equations, Variables TRCGRAM  CAWLULATES THE MAKIHUM STRESS IN FANGE OF THE )

WIPEFLANGE STEEL BEAM LCADED EQENTRICALLY W.TH ONE CONCENTRATED LOAD, SIMULTANEOLSLY (T

OF TWI{ST PDUE TO TORGIOA: BEAN COULD BE CANTILEVER, SIMTLE SPAN OR iNTER(ORZ

SPANS ARE THE SAME A% SPAN USED.

QALCUATES THE ANGLE

SPAN OF CONTINCOUS BEAM, WHEN (CADING AND LENCTHS OF CTHER

CONCENTRATED (OAD MUST BE FPOS(TIONED AT THE END OF CANTIZVER ORf (6 THE MIDDLE OF THE SPAN

FIR SIMALE S$PAN BEAM OR FOR CONTINUOYS BEAM » FAXIMUM TOTAL ANGLE OF TWIiST 1S COMPUTED AT END

OF OANTILEWER OR AT HMIDSPAN CF OTHEE DBEAtS.

 

 

 

 

  

 

 

   
 

 
 

FQUATIONS UJSED
MAX BENDING MaK LATERAL BENDING- MAX TOTRAL ANGLE
MCHEWNT MOHENT IN EAGHK FLANGE OF TwisT &

Pea . [
M. = i -Lol T E (tanh5) Pea (L _tonh &)

CANTILEVEZ Me= P LA > \M'T:PjL Wh‘LNJ:'-fiD.3> &= J(__, a

|

‘ Pea
M- = Tanh

+ WQLZ CMT WHEN —-“067 Cza

INTERiOR  STAN PL M Pea== - T= Tarvh
CONTNUOVS BieaM HB' 2 _o{ ( 437 & =ZP@B(_‘:__tjhh _L:.

Cett

|

GrrBle £ 212)

|

756 4a aa, a1z ed; ,
vECw . MAHUM TOmL BEUDING . Mp  MrZ |4 -BEPT™ OF BEAN
JG STRESS (N FLANG E 'j: = 2 PMINUS  FLANGE THICKNES

Operating Limits and Warnings

= v Mobows OF ELASTICHTY  OF STEEL = Q‘"{, 000, 0CO ps{

& ~ SHEAK MCDULLS CF BLASTICITY OF STEEL = H/. ‘Z.OO/ OO PS(

 
 

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 Deseription 11
  r )

Sketch(es)

 h y

~ . c | — \ _ , | o)
 
  

AT THE MIDDLE OF TRE SPAN, TCTARC COLUMN LecAD & iCkiPS WiTh ECCENTRIC(TY

< INCHES, |

O WHAT (& THE TOTAL STRESS (N THE BEAM FANGE WHERN USING Wik x 48

b FIND THE MAXIHOM TOTAC ANGLE OF TWiST.

PecrepTies O©F Wid x &8 (A'\%Q MANUAL OF STEEL CanSTRUCTICN~SEVE NTH ED(T(C@

 

 

  
  
  

L = 3.8 \w

{0 - 0593w b= Se3 iy
dy = 327

OS¢ = 0.2 WP ;;” L= 30 -{'( \

Iy = B3t L €< T
Co = 2240 in€ P = 10 i
J = |44 w4

w = .48 kipg

Solution(s) KETS‘TZOKE'?

70,72 E_Eufiiql Sle2 [EnTER], 840731 [A] - 70.2

2240 TeEnvteg], Lad[EnTEL], \'5,‘2,17'[15:\»‘.-&@1 , 048 [B] -> 3,46 ()

30 [EMTEZI lO [:EM\’E(Z], 2 FD]  (ssmpee sPav) = Tla i

h X & ¢ - 0.15

fr==p > 3D

totel steese N FLANGE = ZleU ke

Teal ApeeE CF TWIST 1% @ = 0,15 EXPRESSEDIN RADIANS Cr

KIDZR]) Q31 IN DEGeEeec y

rne,e,e,,ce(s) V54  STEEL  DPESIGK  HANVA L CJU(_'T Q&8 T   
 



  

 

  
   

 

  
   

 

 

  

  

  

  

  

  

  

 

  

  

  

 
 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

   

Y o

User Instruetions »

TORSGION - CONCENTRATED 0AD— STEEL WIDE FLANGE BEAM
CANTILEVER  SiMPLe CONTINUDUS Z’

BEAM BEAH

LaPpre

STEP INSTRUCTIONS DATAIUNITS KEYS DATAIONITS

{ |Lloap Sppe | & 2 I
I

2

|

(NPUT BEAM PROPECTIES I .
Sk

|

ENTHR ¢ | S
Ty | entEe ¢ |Ty
b AT Sy

| || |
3

|

\NPUT  BEAM PROPERTIES ] I
Ctw | ENTER 1 | Cw

J | ENTEIR * | J
d, | BNTER ¢ | d|
W B | | a

4 |FiND APPLICARBLE TWPE OF BEAM AND | |
INPUT  BEAM LENGTH AND LCADING | || |
VALUES I |

CANTILEVE 2. L | ENTER¢ | =
P | EnTES4| P
€. | ¢ || | |TUrAL STRESS

[ x%y | | e
SIMPLE  STAN | || |

L | ENTEE 4 | -
P | ENTER 4| p
e D [l ] [T STREGS

[zyl[ &
CORTINUCUS BBAM- NTERIOR SPAN o

L [EnTEle | L
P [ExnTHe | P
e | & || || ToTACL STRESS

| h ! x2Zy] B (RAD)
5 T covveer RAD 1D DEG :f HDZ@} S(os6

I |
| || |
1 | | |
l | | |
] |
| || I
| | | |
| 1      



rog Listing 1. 67 Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

001 LBe 2128 i
™ T

R +

R ¥
STe 8
RTN :

*iBLB |D
ST0 ¢
R
STce
STC | , 2

“TO & 33 (3
>TO a~ 22 i ||

-— > L 25 5 ltorinveovs BEAN

2 02 O

STOx O |> 0
R+

» 5B 22 22 (2

SO <7
TO X 2 > 0

3 sStTO X 23 7) Oi

= 34 (3
>3 L > 0
2S5 722 K 372 54

| 25 (3 CaNTiLEVER X
372 22 |2

%3

> o
=)

)

el
—

8
3

£ —~
STo Qo 3
=10 a {

X LBLDYE 32
370 05

SIMPLE BEAM v 35S §
TO 23 0

7 232 O
< S

-
[

2 03

REGISTERS

v v
S5

D 



) o ® . °

67 Program Listing 11 27
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

*LBLa 3215 - 5
2 2 170 ¢ L A t

2 ecL B
03 G

0 - i

32 1 : %3 &
22 214 2SS 22

32 251

6 24 0
24 05

05 4

T 24 o4
! 71

71 ’ >4 O

 

i (

3% - ' 0

00

LABELS SET STATUS
D >

TRIG

d
DEG O

3 GRAD O
RAD O
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Program Deseription |
( ) / .
Program Title 10RO~ UNIFORM LOaD ~ STEEL PEATIS (WIDE FLAKNGE) W

Contributor's Name | LJIA F. HVE 2DA P-E-

Address B\‘C( CLAZKSCEY oA D

cty MANITOU SPRINGS state CCLCRADO Zip Code 30829
_
 

 
 

fProgram Description, Equations, Variables PRO6CAMN CALCUAIES THE (AX(MUR STRESS N Wfij

FLANGE OF WIPE FLANGE STEEL BEAM) LOADED ECCENMRICALLY WTH UNM(FOZM LOAD AT THE

LME TINE (T CALCULATE; THE ANGAE OF TWSTDVETO ToR$1on. BEATT CoyLD BE CANTICEVER,

7INPLE SPAN, 08 INTEE(OR SPAN OF ConTINUVoUs BERAN, WoER LENGTHY ANP LOADINGS DFITHER

RANG ARE THESAM1E- AS STAN USER. HAKIMUM TUINL ANGAE OF YWIST (9 COMPUTED AT EWND

OF CANTILEWER. 0Q AT M(DSPAN OF OTHER BEATTS -

 

 

 

 

    

 

FQOAToNS KER: (v = Weewt of Bean, W = Unireen LoADUE)
| MAX BENDING || MAK LATERAL BENDING MAKX TOTAC ANGUE

MoeENT MCHENT NEAcg FLANGE CE _TWST S *)

oW LE v ( WL aCanmicEUER HB;(&-;-Z—— Mr = WL&C(‘ahsL‘*‘Cfii}@P GReyCw2 (H Swohy b é.@sha
Wt.e, L

SiMPLE @+W)L* Mo -Wtea Za _2 r 2
BEAnN e e z<h CL ?.3‘”4‘_7 L_LeagaZ__*’7\;f:c,W \—— < .60k Cr Jé v zaccshz-a-

1

Contivvews 2\ 2 \aULea
e QU«‘*—WzL “‘33 L
BEAN ”8’ 2 &ELI( ‘E&nh -i: ’GTX/‘,‘fa-Tah('\

~ Wke= When =2 .,
1 %fi \20’(; La -Gbo <

a=|ECw . fimmun TOTRL BENDiNb{ 4 Mz o = DEPTH OF BEAT HINUDS
JG STRESS (W FLANGE T " FlaNGE THICENESS

=z   
 

Operating Limits and Warnings *) EquaTion WALID ONLY Foe % > .63 (eavricevee enLyY) .
*

£ = McouLues oF ELAGTIciTR oF STEEC = T4000, 000 s

G~ SHEAR HODULUS CE EWASTICTY OF STEEC= i, 200,000 Ps(

\_ Y,
 

 

 

This program has been verified only with respect to the numerical example given in Program Description 1. User accepts and usesT
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
  

  
  

N
Sketch(es)

_ )

~ , | —\
Accitinupus Wbk FLANG BEAH  SPAN 28 FT 15 SUPPORTING A WALSample Problem(s)

oF eiP/FT THAT HAS A LNCH EQENTRICITY,
x) WHAT 18 THE TOTAC $TRESS T THE BEAM FLANGE WHEN UsiNe Wi2xBs.

b) WHaT 5 THE HAKMUN ToTC ANGLE OF TWET
PeoPERTIES ©F WIZ % S8 ((AGE tRewAL OF STEEL ConSTR -~ SEVENTH epcrio)

AL = 2.9

{L =0 .Calin b=(0.014 in
A,= . 549 (n
(;)(-:" _78-\’ ihs L-:Zg?\’
Ty = (07 inf W = Lo k/¢r
Cw = 358C P & = Z in
Jd = 2.0 wn?

w = 0.058 k/4r

 Solution(s) kf\“ STROKES !

7% .[BvE] (07 [Berec),  (0.014 [A] - .30
2580 {EMTE&]/ 2 i Eswreeg/ e 549 EE—NT'EZ__L .cs8 [B] — 66.44 (@)
72 [Bntee] , v [ENERT 2 [ET (cont. sPand - (9,93 
    

] x<== Y] -~  0.03
I >=R] -~ (,87

Tem BENPING STREss IN FUunGe = (.83 ks
TERL MAKIMUR ACEE OF TWIST 1S 0,03 BADANS OR

1,47 DEGREES
- J

(
.

STEEC DESGN  MaNvar  (July 9¢s)Reference(s) 0(757     
 



30 User Instruetions
  

Torsioho -~ LNTFOEH LOAD ~ SEEL WIDE FRANGE BEAMH  

 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  

 
 

  

  

  

  

 
 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

STEP INSTRUCTIONS DA';:S,I.TS KEYS DSTLZS:TTS

| [Loanr sE t © 2 L]
I

T INPUT BEAr PRCPERTIES ] |
SA E{flzjz 4 l [)K

Ty |[E~NTER ¢ | Ty
b A

| || |
2 |INPUT BEM1 PROPERMIES | H |

Qw levtEe e Cuw
J | ENTEe %] T

ol [ExTEe ¢ | o
O | B |
I |

4 |Finp ArPLicARLE. TYPE CF BEA | || |
AND  INPUT BEaR LENGTH AWD | | | |
LOADING  VALUES I

EPATILEVER L | ENTE@1 | L
\/ | ENTEe-f] W
€ | & | [TomesTRESS

(<3| 4B eAd)
SiIMPLE  SPAN L EnTER L

W/ [EorEe | W/
e. | D | Torat <TEy

|k [x2zy & (RAD)

CONTINOOLS BEA ~ (IKTERO SPau L [EntEe | L
W lenTEe | W/

€ e || ] e SrRess
| e [ x=¢ & (rAD

| | |
5 0 eoRVERT RAD TO PEG | 4 l[oZe] @ (ee)

| | |
I | |
| | | |
| || |
| | |
| | | |
| | | |
| | | |
| || |     



STEP KEY ENTRY

X LB

LF C

STC 9
>

ST = ¢
R

<TC @

3
ST 3
RTN

A LBRL B
5T 4

R
O
<70 |
P ¥

£7 Program Listing 1
COMMENTSKEY CODE

325 |

3 2l 00

330

25 83

338/ 0

C

3 8
s

33

53 03

38 22

31 28 2

33

3S

33

33

g

33
8I

02

0

/

0

i
23
9

33 7i 06

)
o5~
00

02
33

>3 2

3

03
33 70 0

34- OO

3s -
S j3 |canTiLeVER

232 22 2

a"/

oz

23 71 Oi
i

03
{
o

00

4

S4

(//

STEP

REGISTERS
> v

S5

D

31
KEY ENTRY

RCL L

KEY CODE COMMENTS

5
'7 D]

-

i

o0

25 S(HPLE BEAM

3> 7
3

00

5

&S 5 |3 J
GSe 3 22 0

O 2 3 00
¢-TO 8 72 0
RcLl 02

G1T0 O 22 0O |___.
CBLE]| 325 15 |[ConvTiNVOLS BREAMN
2. 2

STox 0 [33> 71 OO
33 71 07
33 0é&

3 0

35 53

35 S 0

2 22 (2
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32
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

RCL D 34 14 peL 7 24 07
U 2S5 €2 170 — &1 5
BCC O 2¢_oc 5T x 4|33 7(_09 :zé?é.’;‘_’“( 2=
[z 3S G2 pcL S 34- 05 / ¥
- S RCL & 24- 06

GTD O 22 00 ~ 8l Lea
»xLlBLD [32 25 12 ST A 33 |2 Ta

120 STCx 5 [33 71 05 RTN 3G 22
R + 35 53 ¥ (BL | 3i 25 ol

StTex 5 |37 05 - B\
Sro+ 4 3% 6 04 STO D 33 4

R ¥ 25 G 180 ke O 34 00
| Ol 2 0z

7 02 - 8 |
X 71 STO0 B 33 2

STCx 5 [33 17 OS5 |wlew SFE | 3S 5( 0]

STOx 4 |33 71 04 ET0 & 22 06
130 sTox 4 33 1 04|17 * (L9 |31 2509

RCL O 34- 00 —— &\
= S\ STO 2 23 02

st 0 300 & CEi |35 6é( ol
RTN 25 22 ' 190 GTO 2 22 02

*LBL O [3225 (2 *(BLA [32 25 14
RecL O 24- DO R v 35 53
410 B ¥ (2 P v 25 53

%x LBL G |21 25 06 pec o 24 00
e.x 22 S2 _gaec 7 24- 07

140 STO A 22 | K T
RCLB 24 (2 RCEL | 34 O\

CHS 42 - S |
er %2 S2 SE O 35 5( 00

STC & 233 |2 200 G&TO D 22 00
— = *<(BLS [3i 25 05

BCL A 24 pCL O 34 00
L B 234 12 2 02
+ G T i

F2Z71 35 71 0L oL O 24 02
150 &TO | 22 Oi — H

FLZ 35 7| O\ ST0 B 34 12
615 4 22 09 X T(
ST0 2 3B 02 RTN 25 22
- & . 210 »(BL 0 |3i 25 00

STC D 33 4 TANH g RCL 4 34 09
Z 02 ,' X 7)

ST0 =~ 2 33 8( 02)cos vt & RCL 4 34 04
peL O 24 00 ' + G\
5 35 627 *<(BL & [3i 25 08

160 EnTte ¢ %+ TN 2,5 22
ExvtEe £ 4 ¥ 1B |3 25 07
Re L & 24 02 eCL 3 24 03

Y% 25 62 RCL O 24 00
X il 220 XY 32 71

: — S “ J GTOo d 22 3i |4

STC 2 23 02 |3~ s—oiT 2+ 25 53
¥ \BLZ |3 25 02 =z, , C 4 25 53
RCL S 24 05 Rt 28 22

LABELS FLAGS SET STATUS

A 5 L c v > v L oV FLAGS TRIG DISP

: ° v e ¢ v v c DT oee o mx &
0 Vv 1 v 2 L 3 2 v 1. 0 0O GRAD O sCi O

5 6 , 7 8 3 2 O 0O RAD O EN%— a
( (- v v V 3 00 n           
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Program Desecription |
[ )
Program TitleA. I. S. C. Steel Column Formula

 
 

Contributor's Name Hewlett-Packard

Address 1000 N. E. Circle Blvd.

  
 
 

 

 

City Corvallis State 0T€gON Zip Code 27330

- J
4 )
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 Ty [1-(L/k)"/2 C]/m for L/k < C

p = A (1.0273 x 108 N/m?)/(L/K)2 for C < L/k < 200
allow ’ =

2
C =2 E™ / 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.

\_ _J     
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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;

cy 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



 

 

 

 

 

 

 

 

 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T e 35User Instructions

A. I. S. C. Steel Column Formula

{1 o (N/m2) o (psi) I
E% Y B or

STEP INSTRUCTIONS DATAIUNITS KEYS DATAONITS

1 Load side 1 and side 2. [::j] [:::]

2 Input the following values: [:jij [:::]

Input yield point stress of the material in ] ,;J

newtons per square metre gy(N/mz) L£f]l A | [o0.00 o0

or pounds per square inch oy(psi ) £ I[B | 0.00 00

and section area A A L] A

and column length L [ B ll,m;;J L

and minimum radius of gyration k th ‘[ ,iwl k

or minimum moment of inertia I | f VIIVC ) I

3 |Calculate allowable 1load | D:;JL,fi:] Pallow

and/or maximum load e J[] Ppax

4 |For a new case, go to step 2 and change any L 7, ][f 71

or all of the inputs. ]
L
]
L]
I
LI
L]
L
0]
I
T
L]
L]
I
I

 

 

 

 

 

 

 

 

 

 

 

     
I—
I
I
1]
.
[1]
[L]

DB .
L
l [

\

I
| o

[ |

Il
M

T
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Program Deseription 11
 

 

Sketch(es)

 

 

 

: . . it |
s e e o | o o e o o

|

o o e omem ___Jfl\\

 

A - Y >

  
 

 

 

 N

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=9.46 x 10°° n’ 0, = 248 x 10° N/m?
L =7.5m and 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--m-mmmmme mmmmmmmoaao> 918.2 x 10° P ()
6 allow

, “_W[‘EN]T-‘-_,‘,-._Tv___—__—_,_—__._.-;______________________________-> 1-736 X. 10 P (N)

z max

.VY [B.][;D]—;-,.-v-.—-;. —————————————————————————————————————> 442 .8 x 103 pallow (N)

[E)------rmme- 844.5 x 10 Pmax (N)

-

(
Reference(s)

~ Roark, Raymond J.; Young, Warren C.; Formulas for Stress and Strain, McGraw-

Hill, 1975.
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r Sketch(es)

  
 

 

 

 

 

 

 

 

 
   

\

r -

Sample Problem(s) 2. For a column with the properties below, what is the allowable

load?

0, = 33,000 psi A =20 in® I=223in" L= 350 in

Solution(s)

Keystrokes: Outputs:

33000 [£][B] 20 [A] 223 [£][C] 350 [B][D]--------c--n-> 241.0 x 10> P_|(Pounds

\ J

(" )
Reference(s)

\_ _/    



” 97 Program Listing |
  

  

 

    
 

 

        
 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

- . = 2 L2 AR66! XLELa 21 1€ 11 _ | Br LRE 162280 Iclear T flag and
aaz 270G 5 @9 Store yield point @& ST0e 3912 tore k.2 S§T0S I3 o : - store
aGz =z @z stress in N/m“ and eii ‘RT“ - £4 mmmmmmmmmmmmmme

a4 a aa store other SI | 860 *LELE _ ii 14 Calculate P .

REE EEX -23 86 RCLEC JE 14

e g g REZ  RCLE 36 15
paz  xav iy B64  F@T 16 237 @d
285 : c . 865 GSES 27 88
818 Fi 16-24 e © s
61! HE 53 BET STGE 35 as

a1z ; 3= BES  RCLC 3 13
< o BES  E3Y7 16-34

81z ENT? <l | o r"r'l'u oo
914 + -5%& ‘ B|G ol co Wi

615 Iy = ey -41
v > 7o > 3

Bl6  STOC 5 13 re < ue
e1v i a3 B2 & aa

gi1& & ae ard a ae

g1z 2 Gz Co KEY -41

Bze ; a7 gPe  XXYT 16-34
o : 53 77 BT0S 2z @5

622 EEX 23 are SF1 15 21 @l
1237 g 8g B7%  %LBLI 71 a1

24 STO7 75 a7 Bee g b3
ae rL gy B8l  RCLE 3¢ 83
R2& RTN 54 2Tommmmmmmm———----- 8 KCLC Je i3

627 *LELk 21 16 12 Store yield point 863 -24
p2&  ST0S 35 @9 stess in psi and = B84 HE 93
geQ 3 a3 store other English| ges  ST0E 35 @8
g36 @ ae constants. BE8E LSTH 16-63

g3! EEX &3 Bev Ri -31

1as & G age - -45

834 : -24 esa * -3
BIS P 16-24 a3 & b
B3t He 53 gaz = -24

e « 3% B93 5 85
BIE  ENT? -21 - B35 ENTY -2l
g3e 4 -55 835 : 43
40 Is 54 ezg z -4

B41  STOC 35 13 g3 o —aa
A4z 1 @1 gat ST0c I5 a6

£43 4 @4 B#as F17 16 2Z @1

" a 43 166 GTO@ £z o
p4c  EEx a3 181 RCLS 7 ag
B4E € Ge 1es o ~41
B47  STOT 35 ar 183 : -24
g4 CLX -51 184 1 al
A4c RTH 3§  mmmmmmmmmmmmmeee- 185 RCLE 36 ag

658 %LELA 21 11 Store area. 1eg < Nt
5:  STOA 35 11 16 : <4
52 RIN 24 mmmmmmmmmmemoooo - la& N ~45

853 XLBLE 21 12 Store length. tes = s
85¢  STCO 5 14 11 GTO7 ce 8y
p5c RTH 2qg T TTTTTTTTTTTTTTTT 111 =xLELE 21 a8

B5¢ %LELC 20 I3 e Rl e
REGISTERS

0 1 2 3 4 5 6 7 8 2 9

m constant|(L/k), "

S0 St S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I

A C k      
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

       

       

  

 

  

  

  

     

  

 

   

 

   

    

112 RCLE 3t 14
114 RCLE 36 15

115 z -24

11¢& HE 53

117 z -Z4
118 xLELV 21 a7
118 RCLA 36 11
128 i -35
121 RTH 24

25 xLBLE 21 1§ mmmmmmmemmmee-
127 GSED 23 14 Calculate Pa
124 RCLE 3E @6
23 B -33
126 RTH 24 mmmmemmee

127 xLELE 21 @& Convert I to k.
128 CFe le 22 @@
123 RCLR Ze 11
138 < -24
131 X 54
132 STCE 35 15

132 RTN 24o____

134 xLBLc 21 1€ 13 Set I flag and
135 SFe 16 21 @& store I.
13€
127

    
   

   

 

    

  

       

    

 

FLAGS

0I input?

'c < L/k

SET STATUS

TRIG

LABELS

5P FLAGS
ON OFF

o

    
        

DEG &
GRAD O
RAD O
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Program Deseription 1
-
Program Title CONLCRETE COLUMNS — LILTIMATE STRENETH LDESIGN
 

Contributor’s Name [hal‘/es Z. Drrsmorée

nddress F/65- 372 &7 5w

city SeaEtle State W/3. ZipCode 78/26
\ 
 

 
 

 
 

rProgram Description, Equations, Variables 7/7/.5 F/’g/@m (dfl"PUteS he ylibimate

CBpacléy of shorl concrete columns, Sg4a-C oF reclarnguldr, with
reintorcing /7 2Z-faces Symmetr1cdlly placed 3bo0C andparallc!
Co the majorBxis. Card I contains Cheprogrom for CHE /APUT of
mMBECHIs St colums SeEc Eion properlics, cormputes Ehe capacrty
forpure compression nd the campdcrby of3 bolarese! @Eor
where terrsion EYUSs ComprESS/H Cord L Flso imncludes e

bcg/‘/m/rg_f ofS rlration powline Where Lhe design excnrc/ty

IS [Nput, EHS program will then lcdte Chaz nuelri/ ax/'s, compyte
Che capacrby drd ZhHern wmpore the compulea eccnéricsby Eo
bhe mpul value, when the Ewo vilues 35ree ChHe pPregram

will oulput Che Solylion, Coea I contdins Che steralion

rou tine, that cons;sts of Incrementiig or decrcmenting Whe

loca Eion of Che nuetral Ixis for Sl po/nls o Ehe colyrmrn Srcl

compybling Ehe capdc/ly or asch po/nt. 7en different wi-
/Cions dre awnsiderec, A Lithepaticrnce /s regaired (monudily
UhEe procceduyr€ /s of €3lad/arror) 3nd EAE exact So/l/aliorn /s

oblained. The A-C.1.348-U/s follo wee/, Ne/derness drc/ 6/3 ¥3l
bendig must be wosidered [naependsnlt!y.

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 Desecription |
 

 ~

Program Title CONCRETE COLLUMNS ~LlILTIMATE STRENGTH LDES/IEN

Contributor’s Name 552/-/4.5 I 0/'/75/7701‘ <

Address “F/55-237 = Sw.

 
 

 

 

 

City SEItE/Z State W/3. ZipCode 98/2& |
\_

N

fProgram Description, Equations, Variables OEF/A//T/ONS‘

Emin = Minimum eccer Erictby (-40¢) a'= grstance o surfoce
&% - eccentnc at éa/ance Crocdof Steel

Point b fé‘;— Fopeef—élca/ ldd caf'r-zec/
y concrete

A U~. = verticdl lo3c/
%,sz Q@r~ed by stee/

&4 =designeccentricséY

8/ = frac Erondl coefficient

# = Streng th reduction factor(+1) As,e
3 = ggvefls/zf az corcrete My, = Moment of aana—aée

ess block.
= Sleel

G, = nuctral ayis,balsncasconditimr VSIS, "A”:”;‘:’:’i of 5L

€= locd Efon of Nuclrd! Ixis ’
Ey ~HNlowable 5train of Steel Fo = ulbrmote Strength

és, = Calcilated Srain on stlee/ /«s, corncl-ete pPs./.

s, = /" “ “ v Asy Fy:= &/&mate stren3:!-/7

45/= stee! sFea swbject o compression Steel ps./.
E : Modlulus ofE/estrc

A, - Sérfffiié?ansab‘/ect Lo LEnsion o Steel Zayi0® v
b= Widbh of colympn
£ = depth of colymn
d = depth from fron€ face Co cenlrorief

of renforcing Z-d’
 

Operating Limits and Warnings \. J 
   ( 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.

\. _/    
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Program Deseription 1
(- R
Program Title COCMCREJE COLUMNS - LTIMATE SJRENGTH LOESIGA

 
 

Contributor’'s Name 5/)22255 Z. 0/7)5/790{'6

Address “FISH6- 37 = SWw.

city Seo ete State W3. Zip Code 75126
\_
  

 
 

fProgram Description, Equations, Variables Code ///fl/éa Eions 4-61' 3/8-7 [

Emin =L0l  Fz:7 B,z .85 for Fr S 4ocopS/ ~).05 each
lLL,ooo p.5./. > &,000.
 

 

 

. ¥ - ‘o 5 - FERUazionss: 3=8xrxc '.3::7'3; £,= X e’:{v

fz—: ;4“5 ésl = L?Z‘ié x(c-g") éz’ . :3 x[d—c),-’-<d/ '—02?'—-5;((4-4()' c>d

4 ’b M+o 168 1 BB BtW ¥ —= “s, ¥ Tids,” 3
£ = . +6, & b 2 2 +s .t ey, tqso (Baloixe condition) 2<t Ay = 426, 95FL

My82+Ausix foct 'AnG D3¢ pucs5P
Es2Ey, Pus, = PAs(Fy-.85FL)

 

/

/:”‘ = fiab' sFe r &s, <Ey,Pys, =PHAs (é,l YEg -.85F2)

/gq5,’¢45/‘:)’-‘-3575) a2d, c>d’%z<g‘y a24d

fus,= —FAsFy Pus;=gAs (&,vE -.gsrl) E>d) Es,<Ex
(Pue-e compression) Mus,=Fig, v g o' Pus,=¢As (&, *Es )

p¢r=/4¢ ttys My=9 Mase==Fus, xE-a'
A - . gsF Cacl) &,=006 ¢6£ 75Fc ( flu,&‘o) 2;‘4‘{52.:0

Pus=F2As (Fy-.95F2) cid, Es, <Ey,
(mylfccen ercrby) Lusz= - gas (&, xEs)

= Fus, £Pus S22E&y \Py Lac #Fas, 2 Pus; =‘¢As/j/, Mesy=Fps, S~
 

Operating Limits and Warnings

Attempting o /Nput (hore deES then regarrec wnder L8t A
Wikl co/l Erreo-

“An Znpul €y LKCmin Wil c3/ ECrror Under LBL O

~/F program halés BE & Bfter lading cérd Z, (récra tion)
colamn /s nsdeguste for design condition

\=Min eccentricibyard lorge columns will take 2 /Litte time. )
 

 
 

(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. J    
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Program Deseription 11
 

 

AA.

 
 

 
 

   
         

 

  

 

 

 
 

  
     
 

 

 

 

 

cobumpn with g -#T vertrics/

bérs, Find the czprzcsby for
1) Balaprcect condrbion
2.)PUFE CornpPrESS/arn |

3)@zrbriciy Sy o FF8¢ 1.

Grver: 6~20,C220,a=/7'5
F'=2-5 As=3.00/m?

Fy=6o,oaa Fsd. F=3750 PS5/

ISketch(es) é
-t I : t ’ %z ! i 553 ’fy

/ e ___1‘_ 4 o003

] & L Cj N.A,
I T

, 71? : {,_ |6 > , L

o e I Iy v 22‘ _1 4 . . K .

majot axis C, 3 \ £ y

. g/ag c'outside sectiornC wiithin Secfron .

% )

Sample Problem(s)

Exomple /. , Exomple 2.
For 3 column 20 x20" Eied For 38 Syuc column 36"x36"

wsEhH /%-#:Z Vere/o3 FirioGie
cGecs - 317 Eceer? Erveré,
of /o /éhe‘s 7

Grven: =3¢, C*36,c/=33-47
o251 MBg= {43 /0¢
F s &9 s F'..a]Sb

Yy yoc0 P34, /e e

 

Solution(s)

60,000 ENTT 3,750 fo —>.00207
20 A, 204,/754, 2:54, 304 —> 3.00

1.) & —> & ro-4b M, 4,039,/571.89 in*
£ =386,165:63% 2) € —> {I31,H2'F

3) 489 D ——>(*1)

locd CoraXE Side | Srd 2. —PEY= 4,84

by = 668,/197.39 #
My= 3,184, 176-815%

Go000 ENTT 3,150 £33 —» 00201
36A,364A,33.474,2.5/ A
(/43 A —W!/43

/o O ———m— E&Erro0r
CLX (oeps)

(000 D— (#/ )
lodd carel L~ Srde | 3rac/2

&= 707’ "

Me = 21,493, 8f34#7/'/r!#

Pau =2,/50,76/.29 t J
 

 

 -

Reference(s)

McGrew-Hrll, /768  Americarn Concrete Insttute A{. C.Z. 3/8-7/ W

.RS T [@Wfiffi&/'/)éha'fy Steael LpsbrCutes) Horadbhook

G2ylord drcfGylord, Structural Engineering Horlbeok   
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User Instructions

CONC. COAUMNS ~U.5.0. CArRDIT

INPUT
INSTRUCTIONS DATA/UNITS

(03! CAr! 3¢ se@ Joc,
Svade / 3rna 2

| 3 o o s Za3

o new m. 3/ SANE coldrmn
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ot new olamn S3m lerra
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OUTPUT
DATA/UNITS

z /)

E Yyw

Moy vew

(728 42/
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

001 GFLBL3 |32 25 1] stores o577 £Is2 3/ 34
o0Z °s708 23 /2 ampuce:aatiéé-m o58 AR 3522
ococ3 |AxsSY 35 52 ITCY o959 2¢B8Lec (322513
oco¥| s7zocC 33/3 060 ce¥ 4 call errorif
oos5 2 o2 o6/ ASTT 75 33 more/1iput than
oo@ 7 o9 ool - @] |recessary /s
ool EEX 43 o003 fiuaca 7l 25/2| Supplied/
008

|

< oG (064

|

ACF3 135 6l 93

|

copmpute +or
T = 81 066 £LBLT |3/ 2509
010 0525 Z3 o5 066 Rce2 t7 02| v3/2rcec cond.
oll sep 33 /4| &y o6 5SS 3) 42
ol £P5SS 3/ 42 o068 Acc2 3y o2
o/ 3 . 23 0@9 fP<S 3] 42
ol o oo 070 x 7/
o/5

|

o oo o7/

|

AcsTe 35 82
ole 3 o3 72 RccO 39 7y
ol]l S7o02 33 o2 073 -~ &/

ol8 . 83 ol = 8/
o] 9 s o8 O)S5 S7eS 33 05 &y
020 5 oS ole FPSS 3/ Y2
o2/ S7To O 33 co| store 4'-' ‘85 77 Lcco 34 oo

22 e o4 O78 £PSS 3/ Y2
023| F£X 3 0719 * 21
o024 3 o3 080 s7o A 33 [(/{
o025 RceB 342 , B/ RSB 39 /72
o2e qw>y 3281 Fcod,000 ? 082 . g3
021 |g7of® (22 3] /2 of3| & o8
028 RceD 3414 o8 S e
o029 £PSS 3 92 o085 > 2/

030 L RTAN 35 22 e__|ete X 3 21
031 gemcd 1322512 4oyt105 oB1 Rcceo 4 o0
o032 AwSYT 3552 g8 x 71
o?} = 51| from Bforcach [ogg 1 g3
03¥| €Eex 43 lioocopst > 4,000 090 2 o7

o035 3 o3 o9/ x 71
o036 - 8l 092 S708 3308 Yy,
037 Frzwr 3/ 83 o073 prce/ 3Y o/
038 - 83 o944 RccA 3y 1/
o329 o 30 o975 - s/
040 s oS oG 2 o2

of/ * 21 277 + &/
of2| Rcco 34 oo o728 *® 71
o¥3 LSy 25 52 079 <709 3309 Mq":/,,éxé;-.a
of¥ - S| 100 Lgeccc 2y /3 2
oYy S7o00 300 o R 34 /2
ol

|

£PSS 3/ 42 /oz . 23
oq4d) Rcec O 2Y / /o3 g o8
o448 AR 83522 |__ _ __ _ ____._ lo4 s o5
o€9 £cBeA |31 25 ¢ Inpat cross 105 X 21

050 OspP2 23 oL| section roperties| /o — s/
o5 sSzo¢) 3324 /o] Lcc¥ 3y o¥
ose AlcT FCEY 2o8 X 71
o553 5 25 o9 . g3
o5 qw=7 32 51 H;// 7 ?,,7
OS89 G770 fc |22 3/ /3 X
obv Reg (7 3y 2% (/2 STot8 |33 6/ 08 /“’b forAs,

REGISTERS -
4 6 7 i 80 b 1 t 2 d 3 d, AS 5 G/Gb gSl 552. /Z M"

) St = S2 S3 S4 S5 S6 S7 S8 S9

B, I,.fi.‘;t, wot| 023
A B D E      

s £’ ©FY Ey &y ' counter  
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//3 e / 34 ol 67 Z o2
724 2 g2 170 % 27

/s * 8l /2/ * 2
e RccD 39y o3 ;;32 . :?
7 - s/ 7
/L X 7/ [29 X 7/
i/F 572¢9 |33 61 07 |Musy fo /75 |S7es8 |33261 08 Fys +Fusa
120 Ricc 39 /3 5 for Asi /76 ccx &Y ‘;ffé/;“‘z -
/2! Rcc4 3¢ oy /7; f- :Z- g/ gz ’,
]22 > 71 | - ¥- /
23 . E) /;7 Lc 8 3y 08 M=o &,=o
129 7 © 180 £-M- 3/ &Y

/(%5 Pas 71 B/ ARTH 522 | _ ____ _

e oe g oo\ Pey LBIooY des,/28 Z o2 (B| ece / 34 o]
729 = g/ 4% . 73 eaemfngéy

‘3;3/ Lce3 3y ;_? //;é ; f}i

/32 * 71 B8 9x<v 32 71 Chechs for
/3-‘3/ S7o0f9 .3}3%; o9 Mus,, éf’ASz /189 gTofc/ z222 g: ;; Gmin= 1 C
/3 Rkctg o7 190 &7o £ L@, < Cons
/35 Rcc @ 3 o8 o gé gc;’cd 32 25 /-ay ;21‘/{@;-%:'
/3 - B! Cp / o

AT sRTA 2 o

/37 2{.@@8 3/ 25 08 /75 RCLE 7715 yses e ‘o

© 1bzrz zied_ _ _____ [szelgry s2er| N0e4//z £-y%- 3‘; 9;7’ output ~ /% &7e? ;;:_7{ wsing G, 35
¢l o =

;ZJ f-\i 33,/ g % My, ’ab /99 é;ag 22 o8& séao—ary pornl

et 4y 2T 7Tt- - o
/4? /'é,em 35'2:;— ___________gaé— ;To/ 23 :I d o
/Y LBec |31 25/ Compute for- PSS 3! A2 gelrmines

. Co .Tog| LC | At compression| SoE ST| (hetement<
1;0 2 o8 %o? FPES 3/ ¥2
s/ S o5 o / o)

/S2Z X 2/ 208 cx#s 42
/53 Rcco 34 oo 207 sre/ 330/
I5Y x 7/ 210 £PSS 2l Y2 |o~
455 pccel 24 ol 2/ fesce |31 2506 pouse loop Eo
/5% x 71 2/2 4PSE 25 7L f0d3cl Cara IL
L57 B 83 213 g77 22 0G
/58 7 o1
/57 X 2/
160 sS708 33 o8 /aqc

Lo/ pecc 35 73
/62 LRccB 39y /2
/63 . 83
léf A o8 220

|

(65 s o5
/& X 7/

e Gecy 377c o

£ LABELS FLAGS SET STATUS

Apf:,‘;i’,?,” B—)%,'Z,Mb ‘> 4, EZ"@,&,M({ £ ? FlafiG(;%FF TRIG DISP

FEEEoo ee.o)n|y T-

- 3 2 O & RAD O ENGzEl

5 SPPUE wused |[Sutoyt |"<sed Used |3 o w n     
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001 fLBLE |3] 25/5 starE /tcréton |o57 rgcc 4 34 1)
ooz

|

£PSS 3/ 92

|

sequence o598 - 5/
oco3d Ret 2 3402 o059 2 o2
cod £PSS 3/ 42 060 = 21/
cos5 pcts 3« 05 26/ x Z/
o0 <+ 8/ o6l S709 33 7
o00) hisTX 35 82 63 LBl |32 2514
008 Rcc3 F4 M..w c6¥ prce o 3 14
eo - Rl& 29 ob
070 % 77 S22(b gury 32 81
o}l sree 330z |2" "eo671 [erofa |22 31 It
ol2 R 3o 02 o6 Y=Y 32 5/
o/3 rces 3yos o7 |crofe |22 31 1/
ol x< T 32 /] 070 Rce @ 3¢ o
S hsFz |35 s5/02 o]/ |F6583 |3/ 2203
ole fp<S 3/42 072 f658/1 |3) 222/
ol |pecc2 2 o2 o073 - 5/
o/8 £PSS F 42 ol¥ Rcc4 Iy ok
ot9 |AvST 35 52 o075 £f6582 (3] 2222
020 = 8/ 0] |s70+8 |33 6/ o8
o2/ hesT ¥ 35 82 o)]] f&S84 3] 22 ¢4
022 pcc2 39Y o2 079 |erofa |22 37 /4
023 4FZ22 357/ 02 079 983 |32 25 //
mNuN AVSYT 3552 080 Rtc 349 /3
o2 — s/ wtecd o8l |fesB/ |3/ 22 &/
O26 X 71 ann\.Mu\ma\\hu °82 - s/
o2)] sS757 3%0?2 _ _e e___|083 Rcc# 3y o4
028 pgec 3 39 o3 , 08 fesk2 |3/ 2202
029 RecS 3905 ;f c<d’ halt |05 |s7o+8 135 &/08
030 <y 32 71 section n2cqudle| ofp f6s8 4 |31 22o
23/ 4R7M 3s 22| __ _ ______ 087 g8 |32 257
o032 £PSS 3/ 42 o088 Lcc 2 39 o2
cd3 Leco 3y oo o587 acc4 39 1/
O3 LpsS 3] 42 090 > 7 32 &/
o35 x 71 \3’cemputecs 09/ Grofa |22 31 1/
036 s70 A 33 Il |s7oPecin A 072 gx=T 32 5/
o3) rccl 34 o/ - 0.o723 |a70fa |22 31 #/
ogggy G281 compyte La. oG 74 o2
o crofa 223111 \Qu\ Puasy anca 075 e& 3o 05
0 |fes8) 31220 |Muys, My;, M4, |276 Fx>7 32 8/
o4/ pcc o 3422 fur each ' 097 |orofb (2231 /2
o¢l x 71 value 078 gy=v 32 5/

o43 2cc / S92/ 079 g7ofc |22 21 /3
oY £ &SR2 |3/ 2202 100 Lcee 0 39 14
o455 STo 8 33 o8 lfof ReL 7 39 o7
oY c X 749 /02 g ¥>7 3z 81/
oY7 s7o09 2329 /03 |e7o Fe |22 3/ ¢S5
oY8 |ero fo |22 3] /4 /0¥ g¥=Yy 72 5/
097 gcbLa |32 25 /] los |é7ofe |22 3] /5
050 £Lfosd ! |31 22 ol lo 2crL? 39y o7

os/ rRecO 3y oo lo? £fes83 |3) 2223
o052 x 7/ (08 Rce & 3yey
o053 Rcc A 39 1/ /29 f&582 |3] 22 0%
o059 L5822 |3/ 2202 110 CHS 72
055 S7o 8 33 o8 /! S70/8 (33 &/ o8
o5 gce/ 29 &/ /2 CHS ¥2

REGISTERS

0 1 2 3 4 5 6 7 8 9

SO St S2 S3 S4 S5 S6 S7 S8 S9

B D E

" Aot SArME As carp T
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84 220 / o of
/ oZ

e 225/5 +5 3 oS
c g/ 22 /5|

9o | 2506 change &c
2 2 o2 owtpuCenrer

CH 2
7 é

C-.l 48,
<=0l +A6AM

o
/
Z

23 o

/ 42
2 oS

ol qAE0N SUb
/12 |rocrtirres #/—
3

o
o

/

22

- o

Starts hcrem. 21

& decrrement
wence, chechs o

gut puts Solutien zf 2

o

o

o6
71
22
o

oz
g/

{
l

LABELS SET STATUS

FLAGS TRIG
d ON OFF

*used |Pused | dsed |"used NOFET o

0 "used |Pused |Pused g g: GRAD O
1NcH c-0¢c 7 A‘/ s , g

A 
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Program Desecription 1
 
 

(. )
Program Title CoLUMN STKEUGTH

Contributor’'s Name WI ” 1am A Griswo /d

Address 3? |8 Alberi’ Dr‘l\/&-

City N35“\ Vi ”& state | N Zip Code 37204
\  
 

 

 

(- 4 ' 'Program Description, Equations, Variables P r'09 rom (3 ’C vig te S 'H)C- dve ('836 cri Pplms

Stress of a column cross section. The ¢7ua+ion for crfpp/a'nj stress
on an element 13 as Follows: oo o [5}-_<£_)%_]85

¢S ‘ <J b Fc._y

where: Fes “Cripr“na s#css, PS/
Fey = Yield Cstress, psi . .
k = | for ‘One EpcE FREE, 3 for 'Ne Epee FREE
£ = element thickness | inches
b = element width, inches
E = modulvs of elasticity

The Fes of each element 1s multiplied by its area fo obtain the load.

The dverage cripp“ng stress 1s 2 LOAD /Z AREA :

The Column S+rcn3+L\, Fee (psi) i obtained from the Johmson-Evler elfu‘&+fofls

— m™™E F P L/ z

Euler Curve, Fee ® (Ly)* Johnson Curve,Fcc_ = Feg - f;r—(’-——Ef_)—

where (L/P) = column lcng{'t‘ over radivs ofgyra'f':'on

The program calculates slope, O'F JOL)Y\SOV} corve and s/ope, o;( Euvler

curve and displays Fee of curve with the least slope, whel
(s the a'ppro,prlah'; valve for Ceolumn Sv‘rcng#h.

Operating Limits and Warnings 1h& maximom cr{pp/ins stress for @ composite section

shovld be limited as follows

 

 

 

 

 

    
 

 
 

   
TYPE __oF SECTION Max. Fcs

V groove plates | stiffened panels Fey

2 Corner Sections , 2ee ; J, Channels .9 Fey

Tee , Cruc,;form 3 H Scc,{‘c‘ons; Motticornev Sdc‘f‘:'ons .8 Fexy

Ansies .7 Fevy )

( )
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.

\_ _J  
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4 )
Sketch(es)

| l |
| ' |
| |

£ ! £

*r-—-b——-l + - b » }
L ONE EDGE FREE NO EDGE FREE P

—

Sample Problem(s)

| _t=005
ZL— - £ =05 — — 3 elements
L (/t?oas w 100

| 1

e550|

An sluminum channel scction 1s usad as an axially loaded

member. Modulus of elasticity = 10.3 X 10 1'fi't//)v’-

Y/eld stress, Fey = 70 000%,u> (7075 TG extrusion)
Length over radiys of 3yra7‘/'om, o = 50 "

Dc{'erm;n& Co{\)mn 37‘!”&46'/'[)

Solution(s) Kejsfro’(es

10,3 x10° Enter 70000 Enter 50 Enter 3 [fI[Al — 10300000.00
2 Enter ,075 [_K_} — 1.00 (mm‘&, One edge 1(“ch)

3.5 Enter , 063 — 2.00 (no+c, no edje, ‘Free)

i Enter .05 [A] — 2084%6.12¢ ®inv = Fee

Ree 8 = 24552.,.52 ¥/nyv = Feg

2084¢ K .19 Fc.y

Use 20846 #//AJ" 3llowable colomn stress

\_ .

r N
Reference(s)

_ D
  



52 User Instruections

Et Feof Upt n( @1 n=No Elem, , \

= o Bm COLUMN STRENGTH @f’ CLR }

RCL A — AREA ('A‘;d@o‘:——_‘”‘[ ¢
RILB—~ Fee RCL8—~Fcs 1ion3

 

INSTRUCTIONS DAITNAF/,LLJJ;ITS DSTT;G:ITTS

LoAD SipE AND SIDE Z. L

PUT o oF ELASTICI ENTER| [ E
3 INPUT sS YiEL T s ' ENTES <y
4 |®INnPUT OVE Gr o -/ ENTER L/,

‘ E5 INPUT NUMBE

P ELEME

INP TH ESS © LEME

REPE N Fe EAC

FTER THE LAST ELEMENT

EEN iNPu —

LEMENT H

ES E

ELEMENT

S KE

OR A NEW CASE PRESS KEYS

AN o
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L 5

53

5 (L O

(L/r)* <
CripPUNG

Fcy

E

 

£

b  1
DETERMIVE

AVERAGE CRIPPLING

STRESS

  

 CRIPPLING LOAD|
S CRIPPLING LOAD
 

Johnson Value

Ol] Count Elements

&
Dec rcmen“'

 

A Johnsen

x

b

A REA

S ARreA

 CRIPPLING c_oA_D_

S CRIPPLING LOAD

Covnt Elements

& Johnson or

Decramcn‘f' ' ’ Euler value

For- Co lum n

0 }

REGISTERS

6 VG, 9 Johnscri

Stre nafln

5 ; 7« CRIPPL, |8
° E 1(L//))1' 2(L/p)”+| ’ Fey £ b 2 A 2 (o PPL. ST

1 S2 S3 S5 S6 S7 S8 S9Ccunt

Johnsen Elements

Determ ne

applica ble.

 

A B ' C D N

S AREeA CoLumnN STRENE 
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170

JOMnSon Curvc

 
CLEAR DATA

LABELS
B

ONE E 0
aEfF; 1L$Y\ b c d

% vsep |'USED 2usep |*UseD
7

KEY CODE COMMENTS

SET STATUS

TRIG

DEG KX
GRAD O
RAD O 
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Program Desecription |
-

Program Titte 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 Zip Code 90057
\_ J

2 )

Program Description, Equations, Variables Program computes deflection, slope, i

moment and shear at point x. When x >a program reverses beam and

reverses signs of © and Q. Program computes 9 varlables used in

solution of the 4 equations.

Equations used are:
- A 1

y= - M{ZCosh A cosAx( Sinh M cosNa Cosh Ab - sinll Cosh Aa cosAb) +

(Cosh Ax sindx + Siah Ax cosXx)[Sanl\ M (sinAa Cosh Ab- cosAa StnhAb) +

sioM ( Stnh Mda cesAb - Cosh Aa sin AB)]}

e:%‘a’_ , :-E-Lda——“ , Q--EIAz_’—

4
K

where : A=\VzeT

Moadulus 0‘ E‘lashc;‘\‘

I = MOMCK‘ of I“th“

K= Kq * beam widH,

Ko= cha‘n‘kon Mun(us

 

Operating Limits and Warnings a & x < L

If P, K, EI or L are varied entire program must be re-run.

When x = a shear value 1s that approaching from rigbt side.

\_ - y
 

   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.

. __J   
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Program Deseription 11
 
 

 

 
 

 

 
 

 
 

 

  
 

 
   

N

Sketch(es) Wood beam f = 720

..4_.x_’1 P 6”

=] 1«
; _ 3— b . Epeam = 1.2113 psi

|y £ - Ibeam =32 12 5

EI = 86.4x10" 1b in 2

K =1001b/in3,K=6"xK_=6001b/in
\_ o o _

—

Sample Problem(s) Wood beam shown above 1s subjected to a concentrated

load of 1000 pounds 33" from the left end.

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 ¢ 600 41000 * 72 [f] [A] -~ 45.808229
33 ¢ 0 [E] -+ 0.000000 Ce

(A] —~ 0.013873 inches defl.

(B] -~ 0.000787 radians

2. 33430 (E] ~ 1.465591 Ce (new)

[c] -~ 5798,344130 in.lb. moment

[D] —~ 447.240565  1b. shear

\_

( _ w
Reference(s) M. HETENYI

Beams on Elastic Foundation

Pages 54-55

University of Michigan Press, 1946

\_ _J 
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EItKtP¢}

 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

INSTRUCTIONS DA'T%SJITS KEYS Dle:\T/SlrleTs

Load side 1 and side 2. ]

]
Input EI, X, P and values. EI | ¢

K ¢
P | ¢ ]
L ' |la

Input a and x values.* a 4 |

% | E |
|

Compute deflection¥** } A { Y

Compute slope¥*¥ | B | e

_—
Compute moment** C M

Compute shear*#* D Q
  

  

  

  

¥Must be 1lnputed after Step 2.
  

  

*¥#*0Optional - Steps 4-7 may be in any   

order or may be omitted.
  

  

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.   
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a Set radian mode
DS and display

Store variables

C4 completed

AL

Store sin and

sinh of AL

completed

Store Ax and Aa

tore functions

f AD

STEP

REGISTERS
5

C5

S5

D

KEY ENTRY KEY CODE COMMENTS

RCL
STO

STO A Store functions

h ¢
STO C

Cz_completed____
M

GSB 1 1l 22 01
STO A Store functions

of A»

Ci_completed ___

08|]Cs complete
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NOTES



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
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