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PROGRAM DESCRIPTION I Page 1 of 31

ProgramTuie .  BEAM DESIGN . e
Contributor's Neme OEFFREY A. BEYERS .-
Adéress . . 560 WEBB IND. DR, N.E. .

Chy — MARIETTA .MM._.GA._’__.... Zip Code 30062

erogom Descrpon, Exenons et IS PROCERY BECTS, B0 FIND THE BEAM REQ'D TO
SUPBORT GIVEN LOADS IMPISED FOR ANY OF THESE THREE CONDITIONS: SIMPLY
SUPPORTED_BEAMS, BEAMS_FIXED AT ONE_END SUPPORTED. AT OTHER,_AND _BEAMS__
FIXED AT BOTH ENDS. TO ACHIEVE THIS, THE PROGRAM CALCULATES THE SUPPORT
REACTIONS-AND STATIC-FPUNCTIONS (SHEAR; ~MOMENT; ~S LOPE;—AND—DEFLECTION)- FOR
THE_ENTIRE BEAM. LOADINGS MAY BE DISTRIBUTED LOADS, POINT LOADS, AND/OR
MOMENTS. STATIC FUMCTIONS ARE CALCULATED BASED ON THE SMALLEST DISTANCE
BETWEEN_TWO. SUCCESSIVE_POINTS EITHER g.MAX (IMPQSED. BY USER)_QR. ai ____
(DISTANCE BETWEEN TWO LOADS). LOCATION OF AND MAGNITUDE OF MAXIMUM
MOMENT-"M-ANDMAXIMUM - DEFEEETION ‘Y’ ARE-CALCULATED-BAS EDON—A .MAX;—THEREFORE
THESMALLER 4.MAX USED THE MORE ACCURATE THE CALCULATION, BASED ON MAX ‘Y’
A "HEG'D MOMENT OF INERTIA I’ AND SECTION 'MODULOUS 'S*ARE GALCULATED TO
SATISFY DESIGN LIMITATIONS. .. AFTER _CHOOSING AN_I’ AND_S_BASED UPQN PREVIOUS
CALCULATIONS, USER INSERTS BEAM SPECIFICATIONS AS REQ'D TO FINALIZE BEAM
DESEGN-—-THE- FINAL CALEYLATIONS -ARE-USED FOR- FINDING-DEFLECTIONS,—MOMENTS,
SECTION MODULOUS,UNSUPPORTED LENGTHS, AND ADDITIONAL DEFL. OF BEAM DUE TO
APPLIED LIVE LOADS. FROM THIS THE BEAMS ARE “EITHER APPROVED OR
DISAPRROVED, —- - . . :

Mecessary Accessories? 1ICV_OR 41C W/QUAD MODULE, CARD READER, & PRINTER (ovnomn*
SEE PAGE 2

Operating Limits and Wamnings

Referonce(s) __QISCSTEEL CONSTRUCTION MANUAL EIGHTH EDITION

- e . et . ——

anmw“—q-nm.nmowmnm;-ml me:uannmmhyv-m”lamwﬁﬂﬂn
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WPLIED WARRANTHES OF MERCHMANTABR ITY AND FITNESS FOR APARTVICUL AR PURPOSE NETHER HP NOR Tk CONTAIBUTON SMALL BE LIABLE FOR INCIDENTAL OR CONSEOUENTIAL
DAMAGES I CONNECTICHN Witie OR ANSING Ot OF Tol FURNISI:ENG. USE OR PEAFOAMANCE OF Tris PROGRAM WMATERAL -
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02248 C  PROGRAM DESCRIPTION I Page 2 of

OPERATING LIMITS AND WARNINGS:

WHEN DISTRIBUTED LOADS EXIST, THE COMPUTED DEFLETTION Yi WILL
DIFFER SLIGHTLY FROM THE ACTUAL VALUES DUE TO THE INTREGAL
VALUES BEING APPROXIMATED. SO FOR d.MAX = L/4 THE MAXIMUM
ERROR IS ABOUT Y.MAX / 1.0024 AND FOR SAY d.MAX = 1.0 THE
MAXIMUM ERROR IS ABOUT Y.MAX / 1.00007. THEREFORE FOR

d.MAX < L/4 THE ACCURACY WILL BE INCREASED. THE VALUE OF
d.MAX MUST BE LIMITED IN SIZE TO 3 DECIMAL PLACES SINCE THE
4TH PLACE IS USED TO IDENTIFY THE LOAD TYPE.

THIS PROGRAM IS LIMITED TO ONLY 9 SEPARATE LOADINGS AND DISTANCES
SIMPLY DUE TO THE LACK OF STORAGE.

THE SMALLER THE d.MAX, THE LONGER IT TAKES FOR THE PROGRAM TO RUN.

31
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PROGRAM DESCRIPTION I Page 3 of 31

LOADING SCHEME AND NOTATION

oo 2P Mi
-t = by
a‘L‘[rrmg‘ gl
dr| g2 el yldi |dist

Xt - bt
L

BEAM TYPES AND SUPPORT REACTIONS

. ?RL ?2 R
q WML
2./ D
1oL FRR
g\ ML M2,
J \\
teL {eR

SIGN CONVENTIONS FOR LOADS
AND SUPPORT REACTIONS

H w\ |

@\E — O |® )@
‘ HHH

SIGN CONVENTIONS FOR
STATIC FUNCTIONS

a a

SHERR (0) ]

MOMENT (M)

SLOPE (S)

LH

DEFL. (Y)

SUPPORT REACTIONS:

n

-$Wi bi2/2L - Pi bi/L +
+8Mi/L - (ML+4MR) /L

RL

RR = -3Wi bi -%Pi - RL

FOR BEAMS FIXED AT ONE END:

ML = -3KL/L

FOR BEAMS FIXED AT BOTH ENDS:

ML -2 (2KL+KR) /L

MR

-2 (2KR+KL) /L

SLOPE LEFT FOR SIMPLY SUPPORTED BEAMS:

SL

KL/EI

SWi bi2 (2L2-bi2)/24L +
+EPi bi(L2-bi2) /6L +
+SMi L(L°-3bi2)/6

KL

KR = SWi bi2(bi-2L)2/24L +
+3Pi xi(xi2-L2)/6L +
+EMi L(L2-3xi2)/6

STATIC FUNCTIONS WILL BE COMPUTED BY
NUMERICAL INTEGRATION USING SIMPSON'S
RULE. THE SPACING BETWEEN TWO SUCCESSIV
POINTS, di IS SUBDIVIDED INTO TWO PARTS.



02248C

PROGRAM DESCRIPTION I

THE INTERMEDIARY VALUES OF FUNCTIONS WILL BE NOTED WITH m.

STATIC FUNCTIONS TO THE LEFT OF COMPUTATION POINTS:

Wi,L = Wi-1,R = Wm (BETWEEN 2 SUCCESSIVE POINTS W

CONSTANT)

SHEAR: Qi,L = -Qi-1,R - . (Wi-1,R + 4Wm + Wi, L)di/6

Qom = —Qi-1,R - (Wi-1l,R + Wm)di/4

MOMENT: Mi,L = Mi-1,R + (Qi-1,R
Mm = Mi-1,R + (Qi-1,R +
SLOPE: Si,L = Si-1,R - (Mi-1,R
Sm = Si-1,R - (Mi-1,R +
DEFL: Yi,L = Yi-1,R + (Si-1,R

STATIC FUNCTIONS TO THE RIGHT OF

+ 40m + Qi,L)di/6
Om)ai/4

+ 4Mm + Mi,L)di/6EI
Mm)di/eEI

+ 4Sm + Si,L)di/6

Wi,R = Wi,L + Wi

Qi,R = Qi,L - Pi
Mi,R = Mi,L + Mi
Si,R = Si,L
Yi,R = Yi,L

COMPUTATION POINT:

Page 4 of 3]
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PROGRAM DESCRIPTION 1 Page 5 of 31

HOW TO FIGURE MAXIMUM LOADING ON A BEAM:

'FORMULAS TO CALCULATE LC AND LU:

L £ 12.7 BF SMALLER NUMBER IS LC
L € 556/ D/AF LARGER NUMBER IS LU

FORMULAS FOR FINDING Fb:

Fb = 24 WHEN
BF/2TF < 10.8 AND
BF/TF < 31.7 OR

Fb

36(.79-.012 (BF/2TF))  WHEN (1.5-5)

10.8 < BF/2TF < 15.8

Fb 22 WHEN

L/RT < 53 OR

Fb = 24-(L/RT)2/1181 UNLESS (1.5-6a)
L/RT > 119 THEN
Fb = 12X103/L D/AF FOR CHANNELS USE THIS FORMULA WITHOUT

CONSIDERING ANY OTHER SINCE RT=0. (1.5-7)
I = 20 Y.MAX/L

S = 12 M.MAX/Fb
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PROGRAM DESCRIPTION II

Page 6 of 31
Sample Problem (Sketch it Desired)
EXAMPLE: 1
BEAM SIMPLY SUPPORTED
#
M2 - P4
)_= i
i
S 1
¥
A Jdir | d2 | d4 | D
h | L ] 1
L = 12'-0
dl = 2'-0 Wl = 10 K/FT a3 =0 W3 = -2K/FT
d2 = 4'-0 M2 = 8 FT-K *d4 = 4'-0 P4 = 3K
SOLUTION: * ASSUME THAT P4 IS A LIVE LOAD -
Input Function Display Comments
i XEQ A ____ L=?____ _ ___}__ BEAM LENGTH _ _
2 _R/S _dl=? DISTANCE 1
I S ‘R/S [LOAD? ( °W: :P::M:) | __TYPE LOAD )} __
 _10__ fcl a2 ___ _DISTANCE 2
4~ R/S ~ poap?( w: TP:M:) "TYPE LOAD 2
8 "TE] a3=2 —__ DISTANCE 3 o _
0 CTR/S_ LoAD?(:W::P P::M:z) | TYPE_LOAD_3 .
-2 - _Ie3 ) d4=2 DISTANCE 4
- 1 _R/S____ . BEaM?(0.1,2) _TYPE._OF CONNECTION
_0 ___R/fS y---{ L=12.402 - B
= | x%=2.008 x1=18.8e0 .
- _|  X=6.0680 %2=5.606
- ¥=6.008 Ni=-2.868
- RL=-38.888 (
— 1=0,080 1
-4- RR=-58.008 i
- < —1- ¥R=6,800 _
. — . _| 4.MAX=3,0007?
. __ __R/S " BT.FN.2(XEQ_Q,M.S|X)
= 1 XEQQ .| x-0.008 0=33.008 - ____SHEAR_EXCLUDING_LIVE_LOA
—_— - | x=1.e88 @=38.688¢ - —
O — ¥=2.0800 0=38.888 -
- ' - - ¥<3.008 0=28.88% - - —
- ¥=4,0808 =18.689 - —_
- e -} X=5.088 @=8.6¢0 - — -
—_— T -~ - 8 ¥=p.000 §=-2.090 -
-= - ) %=7.008 0=-18.063 - _
- T - %=5.089% €=-18.620 t——— T~ ”
- - %=9,660 08=-26.882 - o
- T _ ¥=18.008 0=-34.060 o
%=11.868 G=-42.068
%=12. 688 §=-58.BE b



Page 7 of 31
(CONTINUATION PAGE)

Input Function Display Comments
XEQ M _l. ¥%=8.803 H=b.608 i __M_QDAENLT__EKQMJ_QIEQ-.LI_\LE_L_AD

— o — ISR, 32

- - X=1.88@ M=38.082
—— . ¥=2.00@ M=7%,6BA
- 4. X=3.608 N=109.6¥4
—_———— . %=4,080 M=132.064
- - ¥=5.008 K=145.082
-1 ¥=6.068 M=148.000 -
X=6.009 M=136,088
%=7.628 M=15¢. 020
< ¥%=8.808 M=13¢.068
X=0.060 W=114.6ed
¥=16.080 M=84.082
¥=11.080 M=45.0%8
¥=12.009 M=h, pEY
MAXIMUM M
156,008 RT X=t. @72

Y

"

B 8=583,772 SLOPE EXCLUDING LIVE LOAD
]

LJP’-‘Q

|
‘C‘Cxx)ﬂ

.
m@@
[
'.0
"
r <
—
L=
»
Ln
o

°95.111

- 5.868 S 155.778

- ¥=6.60B S=5.444
== ¥=7.808 5=-145.222
¥=.008 83:235.889
¥=9.000 5=-414.556
¥=18.068 §=-514.222
¥=11.008 §=-579.889
¥=12.608 5$=-663.336

"
-lh

—

- XEQ Y E=25080, 048
1=1.¢88

¥=9,80% Y=0.88D DEFLECTIONS Excwnmc;
X=1.868 ¥=34.527 LIVE LOADS

%=2.008 Y=66.798
¥=3.088 Y=94.553
¥=4.008 Y=115.870
¥=5.606 Y=129.372
X=5.008 Y=134.224
=7.808 Y=138.183
¥=5.008 Y=117.183
- %=9.608 Y=9€.119
¥=10.088 Y=68.362
¥=11.888 ¥=35.528 .
¥=12,082 Y=6.83¢
MAXIMUM ¥V
134.284/1 AT ¥=€.0800

B G ai T Bl

T (NOW _RERUNPROGRAM INCLUBING ALL LIVE LOABS)

._—___._—_.v_.




(CONTINUATION PAGE)

Page 8 of 31

Function

Comments

__XEQ =g

IGNORE _SINCE LENGTH_DOES

NOT CHANGE, THIS STEP WAS

TO SF04 ONLY,

xgg B |

LDl

DISTANCE 4

TYPE LOAD 4

R/S

| ___DISTANCE S

TYPE OF CONNECTIONS

R/S

¥=2.068 Ri=16.606

¥=o.0008 M2=8.080

¥=6.008 N3=-2.608

¥=16.068 P4=3.000

RL‘ 90- 5"5

Hi=8, 062

kr=-52.580 -

Er=g, ted

d.MAX=3,0007_

=

- R/S

XEQ Q

|ST.FN.2 (XEQ O, 144.

¥=8.608 £=38,.508
¥=1,be8 @=33,506

IVE LOAD

¥=2.688 9=38,50%

¥=3.08% 0=26.568
¥=4.068 §=18,588

¥=5.60% @=8.568

¥=6.088 0==1,588

¥=7.008 §=-9.5606

¥=8.608 G=-17.568

¥=9.800 8=-25.509

¥=10.038 @=-J3.560

X=18.608 @=-35.588

¥=11.662 0=-44,508

¥=12.688 £8=-52.500

XEQ M

=8.008 N-6.880

¥=1,808 M=38.50680

MOMENT INCLUDING LIVE LOAD

X=2.080 N=77.088

¥=3.800 M=110.560

¥=4,0809 N=134.008

¥=5.008 W=147.5068

¥=6.868 M=151.068

X=6.086 N=159.808 .

¥:7.060 ¥=153.508 |

- ¥=0.088 N=148.080

- X=9.060 N=118,500

" ¥=18.068 N=29.088

¥=11,620 M=48.508

" ¥=12.068 N=0,006 i

—

| e

MAXIMUM M |

159,068 AT ¥=6.668 _

*** NOTE:

EITHER SF04,

XEQ B OR XEQ A

O _RERUN_ PROGRAM TO INCLUDE LI

LOADS.

VE

IF VERYFEW LIVE LOADS ARE ADDED SF04, XEQ B IS QUICKER THAN XEQ ¢
-BE SURE dn NUMBER IS INPUTED PRIOR TO XEQ B.
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(CONTINUATION PAGE)

Page 9 of 31

Input

Function

Comments

XEQ_S

XEQ Y.

" D
* B D D D D DC DE DA M D

—
[« ]
[
X "
(72 Ay BT ]

.
-
D o

A $=382.778

B S=161.194

# 5=11.111

B 5=-145.866
P# 5=-293,222
.000 $=-423.133
.68 §=-527.35¢
1,088 §=-596.972
2,888 S=-£21,88%

M D DC DC DE DL DC I M D DI -

.-—-»-oco-dowm.nuru

29pen, Bap
.08

.
(2~ K- S B ~ R A ]
K 1D

-l il ol =l i = - A
l' [ O T T I T 1 I 1 A | ]

— Sen s hma o ALY OPN Ko CDY

'\)blw'.hl"":"cot.ﬂ'
(A3 .«
~N
~ny
o

'JG N e Gl O v D
« & = .

R R I

R
DSBS S RSN

6. b
¢
L ERA
.Ba8 Y= 9:.?5r
¢.868 Y=78,289
»=11.6688 Y=3£.588
¥=12.008 Y=8.83
MaxIirmuM vy
137.383/1 KT X=6.060¢
TR 1)228.971

TEY §)79.584

b-"\l‘! 0‘)

EAR INCLUDING LIVE LOADS

!

_ _DEFLECTI Es INCLUDING __ |
T LIVE_LOADS

et et e S

BEAM MINIMUM REOQUIREMENTS

"WHEN LIVE LOADS APPLIED

XEQ H

BEAM?

R/S

WT?

R/S

I?

R/S

S?

R/S

D/AF?

R/S

BF?

R/S

TF?

R/S

RT?

R/S

BEAM
W21 X 44
£=29608. 830
1=642. 004
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(CONTINUATION PAGE)

Page 1 o of 31

Input

Function

Display

Comments

LR N

YP=8.163 AT 6.868
Yia=e. 488

YL=0.084 AT 6.800

MME=159.688 AT 6.608

L=12.6860

Fb=17.855

K8A=115.573

#MB EXCEEDS ALLOWRSLE

$X = 111.874

SX EXCEELS ALLOKABLE

S

JRY S)111.874

PAN_IS
UNSUPPORTED

LU=6.863

Fb=22.622

PrA=149, coe

¥M5 EXCEEDS ALLOWRELE
&y = 8.7

S2 EXCEEIS ALLOWABLE

TR §382.727

SPAN IS TO GREAT TO BE

SUPPORTED AT LU

LC=6.572
Fliezd. 682 0
¥XA=163. 280

S = 79,529 i

SPAN_ IS OK_TO_BE

— “SUPPORTED AT LC

10



02248C
PROGRAM DESCRIPTION II

Pagell of 31

iample Problem (Sketch it Desired)

EXAMPLE: 2

FIXED AT ONE END
SUPPORTED AT OTHER

***SF03
M2 P4’
g
) {
. L
= I
2 7
1 di | d2 ] d4 | 4
h b} h |
L
L =12'-0
dl = 2'-0 W1 = 10 K/FT a3 = 0 W3 = -2K/FT
d2 = 4'-0 M2 = 8 FT-K *34 = 4'-0 P4 = 3K
JLUTION: . * ASSUME THAT P4 IS A LIVE LOAD
input Function Display Comments
e e XEQ B .__.  p=? __ ! _ _ PBEAM_LENGTH ____..__
12 " "R/S . Td1=2 DISTANCE 1
Tl RIE__ _LOAD°(°W: sP::M:) |___ TYPE LOAD 1 _
.10 [ca . a2 " DISTANCE 2 —
N RIS T LOAD'»’(-W--P :M:) | T_ TTYPE LOAD 2
8 "[Ey . _.@as3=2 ___ _ ~ " DISTANCE 3 B i
0 . _R/S . EOAD? (:f W >::Mz) | TYPE_LQ_DJ___..______.__
-2 _ TIca ~ da=> __DISTANCE 4
- 1. _R/S - — BEAM?(0,1,2) . TYPE _OF CONNECTION
! s B : ‘
¥=2.600 Wi=10.668
%=6.608 N2:=8.080 r
—- ¥=6.800 Ni=-2.608 |
- RL=-50.204
- - WL=-146.484
- 1 m=-37.7%
| mr=p.eoe
- “a.MAX=3.000?
1. ~ R/s ST, FN. '?_(XEQ_Q,M I ¥)
- "XEQ O R SHEAR_BxcmDmG_LmE.Lo
-_ XEQ M . j | MOMENT
T MAXIMUM M .| MAX M _
) N 1 146.444 a1 %=8.088 = .__
-  XEQ S___ - J__s1orE - - )
ol xeoy 1" _pEFL - CON
- —— ) E=29076, 868 :
e 1=1.808 -
- |1 S
4 - MAXIMUM Y  L|-—MBX.X. -
- ' - - 58.871/1 AT ¥=7.808 | -
(NOW HERUN PROGRAM INCLUDING ALL LIVH LOADS)

11
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(CONTINUATION PAGE)

Page 120f 31

Input Function

Display

Comments

YEta=b, 608

YB=6.871 AT 7.668
YLa=6.468

YL=0.882 AT 7.868

NNB=149.361 AT 6.088

L=12.0660

Fb=17.853

MMa=115.973

KHE EXCEEDS ALLOWRBLE

Sy = 185.89%2

S% EXCEEDS ALLOWABLE

SPAN 1S TO GREAT TO BE

TRY §3185.852

UNSUPPORTED

LII=6.863

Fb=22.098
KrA=149. 680
oY = 81.478

SPAN 1S OK TO BE

SUPPORTED AT LU

O s o a1

LC=6.57V2

Fb=24.828

HYR=163.202

SPAN 1S OK TO BE

SUPPROTED AT LC

S¥ = 74.681

12
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Page13 of 31

(CONTINUATION PAGE)
Input Function Display Comments
L —_ XEQ -a _ =2 JGNORE _SINCE LENGTH_DOES
—1 ] NOT CHANGE, THIS STEP WAS
1 5% 5= TO _SF04 ONLY,
— 4 | B} _ _ d4= DISTANCE
-2 T R/S EO_AP?(:W??FTEMTT"_'I"%%%‘ESAD‘LII
LD 1___.4as=2 DISTANCE S
- R/S 1BEAM? (0,1,2) TYPE OF CONNECTIONS
/ 1-—( L=12.008 R
e ¥=2.040 Wi=18.600 -
%=6.868 N2=8,699
%=6.063 W3=-2.600
4 x-10.068 Pe=2.008
-
RL=-58.547
—_— ML=-149. 361 \
T | PR=-40.852 1
Mk=0. f4p
T d MAX=3.000?
1 R/S ST.FN.2(XEQO Q,M,$.Y) _
- T TXEQ Q- __ ) SHEAR INCLUDINQ_LIV LOAD
- TTTXEQ M | MOMENT
~ 1 mAxRIMUM M MAX M
- 149.361 AT X=6.000 |
- R XEQ S N | . _S_I-'.QPE [[} [1] [1]
—. - XEQ }[ __DEFL [ 1] [ 1] "
E=2973%, BoE r
1=1. 608
MAXIMUM Y MAX Y
55,79%/1 AT X=7.860
— 'Y 1599, 664 MIN T _AND S REQ®
L T U
XEQ H BEAM?
w2l X R/S WT?
44 R/S I?
843 R/S ?
81.6 R/S D/AF?
7,050 R/S BF?
~ 6.5 R/S TF?2
451 R/S RT?
1.59 R/S BEAM
: W21 X 44 ,
-1 E=29808.80¢
1=843.000
1 s-=81.669
I/AF=7.858
~ BF=6. 568
-4 TF=0.451
. RT=1.598 :
**% ROTE: | EiTHER SF04, KEQ B OR XEQ A T0 RERUN PROGRAM _TO INCLUDE LIVE
TORDS. . IF VERYFEW LIVE LOADS ARE ADDED SF04, XEQ B IS QUICKER THAN XEQ =A,
BE SURE dn NUMBER IS INPUTED PRIOR TO XEQ B. 13
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PROGRAM DESCRIPTION II

Page 14 of 31

Sample Problem (Sketch if Desired)
EXAMPLE: 3
BEAM FIXED AT BOTH ENDS
***SF03
#
M2 - P4
)% |
! &
s T
2 ¥
di | d2 | d4 |
k1 b | 1
L
L = 12'-0
dl = 2'-0 W1l = 10 K/FT a3 =0 W3 = -2K/FT
d2 = 4'-0 M2 = 8 FT-K *34 = 4'-0 P4 = 3K
SOLUTION: * ASSUME THAT P4 IS A LIVE LOAD
Input Function Display Comments
— . XEQ A __. L=? __ _  _ _. . l_ . BEAM LENGTH__ _ . ______ ___
12 R/S Tdl=? DISTANCE 1
—_—— 2 o R/S ___  _LOAD? ( 'W: :P: M _) 1  TYPE LOAD 1 . N
___ 1o _ __ el d2= e DISTANCE 2 _
I " R/ST T Loap?( w PiiM:z) TYPE LOAD 2
R : [E]T d3=? | DISTANCE 3 ] _
e 0 —— . RS LOAD?(:W::P::M:) | _TYPE LOAD 3 o
-2 Lcl . a4=? DISTANCE 4
- - _R/s____ _ PBEAM?(0,1,2)____|_ _ _TYPE OF CONNECTION_ __
2 ...R/S__ | 1---1 L=12.088 :
_ o | #=2.00n K1=10. 600 __
i X=6.680 M2=5,R0k
- - ¥=6.0808 Ni=-2,608
- RL=-37.259
- - HL=-94.667
— -1 PR=-50,74!
- <<l Er=163.556 i
. o "] a.MAX=3.000?
1 “R/S ____ _BT.FN.Z(XEQ Q,M,S|Y)
- XeQ o .\ | ..__SHEAR_EXCLUDING. _LIY,E_LOAI»
e T XEQ M__ il MOMENT_ ™ W "
e e MaxIMuM M MAX M —— -
Y P, 183.556 BT X=12.688 : - , —
e T XEQ S___ —__SLOPE_ » =" "
e — o XEQ_Y____ __DEFL_ Q1] _*‘_ll [1]
- - e— e E=29660, 605 —_
e - -~ < 1=1.068 ' o e
I — S MEMIMUM Y —---MARX Y T
Sy [ ——— 2
(NOW HERUN PROGRAM INCLUDING ALL LIVH LOADS)

14
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(CONTINUATION PAGE)

Input Function Display Comments
—%%x | __XEQ & — | L=2 TGNORE _SINCE LENGTH _DOES
_ N B N NOT CHANGE, THIS STEP WAS
— L TO SF04 ONLY,
4 |._xXeoB 1 a4=? DISTANCE 4
N R/S “|ToAD? (GW::P::M:) TYPE LOAD 4
3 . IO ds5=2 JISTANCE &
- — | __RrR/S T8EAM2(0,1.2) TYPE OF CONNECTIONS
2 N I--—-1 L=12.604
I ¥=2, 660 K1=10,8E8
I ¥=6.802 K2=3,600
- %=¢.00% K3=-2.000
1 g=i16.622 F4=2,600
-- pL=-37.451
- —_— o ] Mi=-90.00%
- - Rp=-53.519 —
—-| KR=1€7.72Z
- Tla MAX=3. 0007
1 R/S ST.FN.2 (XEQ Q.M.$.Y) __ :
- XEQ Q. — SHEAR INCLUDING LIVE LOAD
-— __)_{__E_Q__M____‘____ e MOMENT n n [1]
masIMnuM M MAX M
o 127,722 67 ¥=i2.008
— R XEQ a _ .___S_I_-'O_PE " " "
d _XEQ Y_ . | _DEFL " " "
- E=25008, Feb
- 1=1.pad L
. manimun v 2R
| 2391 0 R85 Tyry 1 AND g REQ'D FOR
TRY 1547, 852 CALCULATIONS
) TRY §53.861
I XEQ H BEAM?
T wWilg X ! R/S WT?
35 \ R/S_ 1?2
510 1 R/S S?
57.6 ' R/S- D/AF?
" 6,94 | R/S BF?
6.0 R/S TF?
~_ .425 R/S RT?
1.49 3 R/S . BEANM
‘ WMige ¥ 35
- -1 E=2980u, Gag
+ 1-5i6.€2%
—_— - 6=57.682
—--t  D/RF=£.546
BF=f. 827
—_ el TF=g.425
- ————1 Ri=1.45% - g _
¥+ % NOTE: | EITHER Sro4, XEQ B OR XEQ @A 10 RERUN PROGRAM TO INCLUDE_LIVE

LOADS.
"BE SURE dn NUMBER IS

" IF VERYFEW LIVE LOADS ARE ADDED SF04, XEQ B 1S QUICKER THAN XEQI;A
INPUTED PRIOR TO XEQ B.



(CONTINUATION PAGE)

Page 1g0f 3}

Function

Display

Comments

YBa=@, £64

YB=@.856 A7 6.089
YLa=0.4n2

YiL=0.081 AT 6.068
MMB=167.722 AT 12.868

L=12.660
Ft=16.851
EMA=77.238

ENB EXCEEDS RLLOWABLE |

§% = 68,332
S¥ EXCEEDS ALLORABLE
TeY $)8%,333

TEY §¥55.67%

UNSUPPORTED

SPAN_JIS _TOGREAT TO BE

SUPPORTED AT LU

SPAN IS OK _TO_ BE

SUPPORTED AT LC

16
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GLOSSARY OF TERMS

W — UNIFORMALLY DISTRIBUTED LOAD, K/FT

P - CONCENTRATED LOAD, KIPS

M - IMPLIED MOMENT, K-FT

dn - DISTANCE FROM END OF BEAM OR LOAD TO NEXT LOAD, FT
Xi -~ DISTANCE FROM LEFT END TO POINT OF EXECUTION, FT
bi - DISTANCE FROM POINT OF EXECUTION TO RIGHT END, FT
L - LENGTH OF BEAM, FT

RL, — REACTION AT LEFT SUPPORT, KIPS

ML - MOMENT AT LEFT SUPPORT, K-FT

RR - REACTION AT RIGHT SUPPORT, KIPS

MR - MOMENT AT RIGHT SUPPORT, K-FT

Q -~ SHEAR
M - MOMENT
8 - ‘SLOPE

Y - DEFLECTION

SL - SLOPE AT LEFT SUPPORT, IN

KL - CONSTANT AT LEFT SUPPORT

KR - CONSTANT AT RIGHT SUPPORT

BEAM -~ SHAPE AND DEPTH OF BEAM, EX. W21l_X

WT - WEIGHT OF BEAM EX. 44

E - MODULUS OF ELASTICITY, 29,000 KSI

X - MOMENT OF INERTIA

8 - SECTION MODULOUS

D/AF - DEPTH OF BEAM/AREA OF THE FLANGE

BF ~ FLANGE WIDTH

TF — FLANGE THICKNESS

RT — RADIUS OF GYRATION, (FOR CHANNEL RT = 0)
YBa - DEFLECTION OF BEAM ALLOWABLE DUE TO 1/240 OF SPAN
YB - MAX. DEFLECTION OF BEAM

Page 17 of 31

YLa -~ DEFLECTION OF BEAM ALLOWABLE W/LIVE LOAD DUE TO 1/360 OF SPAN

YL - MAX. DEFLECTION OF BEAM DUE TO LIVE LOAD
MMB - MAX. MOMENT OF BEAM AT X

MMA - MAX. MOMENT OF BEAM ALLOWABLE

Fb - ALLOWABLE BENDING STRESS

S§X - MIN. SECTION MODULOUS REQUIRED

LU ~ MAX UNBRACED LENGTH OF COMPRESSION FLANGE @ Fb = 22 KSI
LC — MAX UNBRACED LENGTH OF COMPRESSION FLANGE @ Fb = 24 KSI

LIVE LOADS -~ LOADS APPLIED TO THE BEAM THAT ARE NOT PERMANENT

17
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248 CUSER INSTRUCTIONS

LNPUT BEAM DATA AS REQ' D BY

I AND S CALCULATES STEP lla

Page; g of 3)
SIZE:
(HP-41C)
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 [INITIALIZE PROGRAM XEQ BEAM A? OR mA?

2a [BEAM WITH LIVE _LOAD EngUDED XEQ A Le2

2b [BEAM WITH LIVE LOAD INCLUDED XEQ a L=

3 [BEAM LENGTH . 'L | Rm/s a1=>
4 |SPACING BETWEEN LOADS la R/S LOAD? (:W::P{:M
| 5_[LoADS _w,P, OR M __tioap 1| c,p, ORE | @2=?
| 6 |REPEAT STEPS 4 AND 5 UNTIL ALL | |
b_xgrancss AND LOADS ARE ENTERED dn+1=2

6a [THEN TO CLOSE OUT DATA INPU'I;— - R/S BEAM? (0,1, 2)|

7 [TO DISPLAY LOADINGS, REACTIONS, AND o
END MOMENTS FOR BEAM o2+ | wrss d.MAX=L/4?

8 [INTERVALS OF COMPUTATION (a OR b) L

8a [FOR d.MAX L/4 1-

8b [FOR INCREASED PRECISION d.MAX L/4 d.MAX R/S ST.FN.? (XEQ d,¥

9 ETATIC FUNCTION CALCULATION ** ‘

9a bHEAR “ - XEQ Q Xi= Qi=_

9b MOMENT - XEQ M N e Py

9¢ BHEAR - XEQ S Xi= Si=_

93 PEFLECTION - XEQ Y E=29, 000
(DISPLAY STOPS HERE IF STEP 2a WAS :;(;:_Yi=_
EXECUTED. CONTINUE WITH STEP 11) MAX Y AT X=
(DISPLAY STOPS HERE IF STEP 2b WAS TRY I> ___
EXECUTED. CONTINUE WITH —STEP 11) TRY S> ____

10 REPEAT STEPS 2 THRU .9 STARTING WITE B L

| krep 2 S

11

18
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rd
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x i
<X

~

& CUSER INSTRUCTIONS page 19 of 31
SIZE:
(HP-41C)
TEP INSTRUCTIONS INPUT FUNCTION DISPLAY
__|OR_IF DATA PREVIOUSLY ENTERED IS.__| _ ... - —— N
STILL GOOD THEN GOTO STEP 1llb
lla|DATA INPUT AND BEAM CALCULATIONS - XEQ H BEAM?
1) |{BEAM LNN X | R/S WT?
2) |BEAM WEIGHT NN R/S I?
2 4
3) | MOMENT OF INERTIA o Ix-x | R/S_ 82
4) |SECTION MODULOUS Sx-x R/S D/AF?
'5) |DEPTH/AREA OF FLANGE a/af R/S BF?
’_.— ) - — L e— — —— s m—— o ——— —— —— ——n—
.6) |FLANGE WIDTH bf R/S TF?
7% [FLANGE THICKNESS tf R/S RT?
8) |RADIUS OF GYRATION rT R/S VARIES
(IF GOOD: NO FURTHER OPERATIONS REQ 'D)
: (IF BAD: PROGRAM SUGGESTS CHANGES, TRY I > _
,  |[VSER MUST REPEAT STEP 11a) TRY S >
L1b lBEAM CALCULATIONS XEQ F VARIES
, (IF GOOD: NO FURTHER OPERATIONS REQ'D) TRY I>____
‘ (IF BAD: PROGRAM SUGGESTS CHANGES, TRY § > ___
USER MUST REPEAT STEP 11la)
THESE FIGURES REPRESENT THE TOTAI} NUMBER PF FIXED ENDS |OF THE BEAM.
[T¥ THERE 1S ONE FIXED END, 1T MUSY BE PLACED ON THE LEFT END.)
* NOTE: Q, M, S, & Y MAY BE EXECUJED IN AN ORDER BUT FQR THIS PROGRAM
- lr0o—BE—USED TO “ITS-MAXIMUM XEQ ‘Q—THHN-M AND-KEQ™S THEN~Y, |BUT ALL FOUR.
MUST BE DONE BEFORE CONTINUING TO STEP 0.
| k**SF03_TO. OMIT _DISPLAY OR_PRINTING.OF Xi AND. STATIC.FUNQTION. .————n

19
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Oe67 D97 ®W4I1IC

PROGRAM LISTING Page 20 of 3

STEP/ Y
’uns KEY ENTRY (’25,97‘: 335) COMMENTS sLTnEE/ KEY ENTRY ;5,2?2,35, COMMENTS
B1«LBL “BER | 46 3
M- 47+LBL ©6 LOAD IDENTIFIEJQ
@2 ~A? OR a 48 1 E4
2 49 s
83 AYIEW : S8 RCL Z
84 STOP 51 FIX 3
BSelLBL a , 52 RND
06 SF 94 : 52 +
B7? GTO 08 ; 54 STO IND
©SeLBL R s 66 '
09 CF ©4- ' o 55 ISG B6
18+LEL ©8 ? 56 STOP
' 11 CF 29 : 57 R<O>Y
' 12 ~L=2~- : ! 58 STO IND
12 PROMPT | es
14 STO 19 ; 59 RCL ©9
1S 4 | 66 RCL ©8
16 - g 61 ¥<=¥?
17 STO 12 : 62 ISG 88
18 1 g 63 CLA
19 STO B3 ; 64 XK=¥?
29 STO ©9 | €5 ISG ©9
21«1 BL @6 DATA INPUT ! 66 CLA
22 FIX © ! 67 1
23 RCL og i 62 -—
24 2 69 X=Y?
25 * 78 ISGC @9
26 38 ' 71 CLA
27 + 72 R{=¥?
28 STO 66 732 GTO B6
29 =~d- 74 8
30 ARCL ©68 ?S 1%
21, “F=2" 76«LEL B " CORRECTION
32 CF 22 , 77 STO ©s8 g
33 PROMPT 78 GTO 86
34 FC? 22 79¢LBL ©7
35 GTO 67 80 ~BEAM?<0O
36 ~“LOAD?L: 21,25
W::P::M:~ | 81 PROMPT
37 <> 82+LBL 1
38 PROMPT 23 STO 18
39¢LBL C DISTRIBUTED 84 RDV
40 1 L,OAD 85 ZREG 11
41 GTO @& 86 CLEZ
42¢1LBL D CONCENTRAITED | 87 GTO IND
43 2 I,OAD 18 :
44 GTO @6 83<eLBEL ©8
45¢LBL E fMPLIED MOMENT €9 " >——-—<= ' SIMPLE -BEAM

Note: Reler 1o "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specihc »ormation on keystrokes. The Funcbon index 15 found at the very back of the Handbook. Reter 1 Appendrf. in 20
67 o 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE™ for exact hoystrokes.
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TEP/
INE

>4
022480 50 GGRAM LISTING

097 WaiC

KEY ENTRY

KEY CODE
(67/97 only)

COMMENTS

STEP/
LINE

KEY ENTRY

986 GTO ©B7
91+1L BL ©1
o2
93 GTO &7
94+1L BL B2

95 “I~——1I" FIXED BOTH ENDS 141<LBL 05 ~
96¢LBL ©O7 142 “+nm- '
97 RCL 10 14=eLBL 67 COMPUTES SUPPO
98 *“F L=- 144 .S REACTIONS AND
99 FIX 3 145 STO 63 SLOPE AT LEFT
196 ARCL X 146 1 | END
161 AVIEW 147 STO 064
162 ADY 148 3
193 STO 8a 149 STO B85
164 RCL 89 ; 150 FIX O
185 2 1S1 ARCL ©8
196 Y E 152 --'_=oo
107 37 i 153 RCL ©O
1802 + : 154 2
169 1 E3 | 155 7
116 - i 156 RCL 60
111 4@ 157 RCL IND
112 + 19
113 STO 19 158 FIX 3
114 .3 152 ARCL ¥
115 STO 85 160 AVIEW
116+LBL 16 161 GTO IND
117 ISG ©g 87
118 RCL IHD : 162«LEL 83
19 ; 163 *

119 ENTERT ; 164+LBL 84
126 FIX 3 LOAD TYPE 165 ST— 15 RR
121 RND IDENTIFIER 166 *

122 ST— 60 167 CHS
123 ST+ 11 168«LBL 85
124 MOD 169 RCL 19
125 1 E4 170 7 :
126 = 171 ST+ 12 RL
127 2 172 6 -

128 + 17?3 7
129 STO 67 174 RCL ©©
130 1SG 19 175 %12
131 =X=" 176 RCL IND
132 ARCL 11 ev
133 =+ - 177 =
134 GTO IND 178 RCL 10

87 179 %12
125+LBL 63 186 -

uI___( as

FIXED ONE END

136 “Fu-
137 GTO @7
138+LBL 04
139 "FP~
148 GTD ©7

KEY CODE
(67/97 only)

Page 21 of 31

COMMENTS

| DISPLAY OF
DATA

RT

Siote: Relet to

§7 o 97 “OWNER'S HANDBOOK AND PROGRAMMING GUIDE ™ for exact keystrokes.

-HP.41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for speohc mformaton on heystrokes The Funchon Index i found a1 the very back of the Handbook. Reter 10

Aopenda Eingq



02246C PROGRAM LISTING Page22 of

Os7 097 ®aiC

STEP/ KEY CODE STEP/ KEY CODE

LINE  KEY ENTRY  (67/97 only) COMMENTS LINE KEYENTRY  (67/97 only) COMMENTS
181 | 225 * |
182 STO ©1 ; 226 STO ©2 KR
183 GTO IHND ' 227 RCL ©1
18 . 228 2
184¢LBL B0 iSIMPLE SUPPORTS 229 *
185 ST+ 14 ISL 239 -
186 GTO 67 i 231 2
187<eLBL 81 IFIXED ONE END 232 * ‘
188 3 ; 233 RCL 180 ;
189 ! 234 -
196 RCL 18 235 ST+ 13 ML
191 - 226 RCL 81
192 ST—- 13 ML 237 RCL ©2
192 GTO 87 1 238 2
194<¢LBL B2 'FIXED BOTH ENDS 239 *
195 1 i 240 -
196 STO @3 | 241 2
197 RCL 10 242 *
198 %12 242 RCL 1@ n
199 RCL 11 244 -
280 X12 i | 245 ST- 1€ MR
201 - : i 246+LEBL ©7 :
282 4 247 1SG 19 ;
20z - 248 GTO 16 ‘
2p4 RCL 11 249 RCL 12 i
285 RCL IHND 258 RCL 16
19 . 251 RCL 13
286 GTO IND 252 +
2 ]rd 253 RCL 190
207<eLBL B3 254 -
208 X<>Y 255 +
2869 RDH 256 STO 12
210e¢LBL ©4 257 ST- 1S _
211 = : 258 ADVY :
2121 BL 85 259 *RL" - DISPLAY OF
213 CHS 268 RCL 12 SUPPORT REACTI(!
214 RCL 10 261 XE@ 15 AND MOMENTS
215 - 262 =ML~ :
216 6 263 RCL 13
217 - 264 XE@ 15
218 RCL 11 265 “RR*"
219 X12 266 RCL 15
228 RCL IND 267 XE@ 15
2 g 268 "MR*"
221 * 269 RCL 16
222 RCL 18 278 XE® 15
222 ¥t12 i 271 RCL 18
224 — : 272 4

Note: Reler 10 "HP41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE ™ for speohc nformation on keystokes. The Funchon Indes is found at the very back of the Handbook Refer 1o Appendy E in
§7 or 97 "OWNER § HANDBOOK AND PROGRAMMING GUIDE " for exact keystrokes 22



02228C PROGRAM LISTING Page 2301 31

367 D97 MWaiC

STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
273 7 ; ; 320 STO O1
274 ~d.MAX=" : 321 =REG ©2
275 ARCL X 3 322 CL:
276 ~F2- , ; 323 =EREG 11
277 PROMPT ; | 324 STO 82
278eLBL J ! : 325 @
279 STO 21 ; ; 326 STO 11
288 ~ST.FHN.? : : 327 RCL 19
<XE@ Q.,M- 5 ; 328. FRC
281 ~F.S.Y>" : : 329 48
282 PROMPT ; E 3306 +
283¢LBL -Q- 'SHEAR FUNCTION: 331 STO 19
284 1 i : 322 RCL 12
285 SF B85 | 232Z CHS
_286_ SF 88 334 STO ©4
287 CF 07 : | 335 RCL 13
288 CF @6 i | 236 STO B85
289 GTOQ ©7 - 2 3327 RCL 14
29@¢LEL ~M- MOMENT FUNCTION 33g STO 96
291 2 339 FC? 09
292 SF 65 f 348 GTO ©8
293 CF ©8 , 341 “E*~
294 GTO ©7 - 342 RCL 22
29SeLBL ~S*" SLOPE FUNCTION 343 XEQ 1S
296 3 ; 344 ~1I"~
297 CF 85 ; 345 1
298 SF BSs . 346 XEG 15
299 CF 86 ? 347 ADY
388 CF ©7 : 348¢LBL ©8
381 GTO 67 ; 349 FC? ©3
302e¢LBL ~Y*" 'DEFLECTION 350 XEQ 13
383 4 'FUNCTION 351 RCL IND
3864 CF ©5 ! . 19
385 CF ©8 : 252 RND
386¢LBL 67 INITIALIZES FOR 353+LBL 19
367 STO 18 COMPITATION OF 35; é:g?“
308 CF 909 35
389 CF 92 STATIC FUNCTIONS 52 sTO 20
310 4 357 RCL 21
311 X=¥Y? i 358 XOY?
312 GTO 67 ' 359 RIOY
313 SF 0. FOR DEFL. 368 ST—- 20
314 29 E63 j 361 ST+ 11
315 STO 22 | . 362 RCL 03
316¢LBL 87 : 363 STO 1S
317 ADYV , 364 STO 16
318 © : 365 3.1
319 STO @O 366 STO 17
Hote: Ryter 1o “HP41C OWNER § HANDBOOK AND PROGRAMMING GUIDE ™ for spectic sformabon on keystohes The Funchon index is ound at the very bach of the } doook. Reler 10 Appenda € in

67 or 97 "OWNER S HANDBOOK AND PROGRAMMING GUIDE™ for #xact keystroaes. 23



02248C PROGRAM LISTING

67 o §7 "OWNER'S HANDBODK AND PROGRAMMING GUIDE  tor exact keystrokes

Page 24 of |
Oe67 Q97 B 41C
STEP, Y
LlNE’ KEY ENTRY (.SIS’ICSSE) COMMENTS SIISFE,/ KEY ENTRY (.g/vsfgt?ls) COMMENTS
367 RCL 18 l t 412 GTO 14
362 STO 8g ' - 413 RCL IND
269 Rt ; | 19
370 XEQ 17 i : 414 1ISG 19
371eLBL 18 NUMERICAL 415 ENTERT
372 CHS INTEGRATION 416 FIX 3
373 RCL 15 | 417 RND
374 4 ; 418 MOD
i rd I 419 1 E4
376 RCL 16 420 *
377 RCL IND 421 2
17 422 +
378 + 423 STO 17
379 + 424 4
380 * 425 X=Y7?
X81 & 426 SF ©1
382 - 427 RCL IND
383 1SG 17 19
384 X<> INHD 422 FS?C ©1
17 ‘ S 429 CHS
385 ST+ IHD STATIC FUNCTION 430 ¥EO 17
17 LEFT i 431 ST+ IND STATIC FUNCTIO
386 X<> 15 Y I GHT
387 RCL 15 3 4322 ¥YEO ©7_ _
288 + l 433 ISGC 19 '
389 IOV ! 434 GTO 11
390 4 g 435 SF Q2
391 - s 46 FC? @3
‘392 * 437 ¥EQ 12
393 RCL 1& 438 RCL 10
394 + 4329 RCL 11
395 STO 15 440 - :
296 RDHN 441 ¥X=07
397 DSE ©8 442 GTO 14
398 GTO 106 443 GTO 19
399 XEQ 67 444+LBL 17
499 FS? 63 445 RCL 18
4861 GTO 22 446 3
402 RCL 11 447 +
403 FRC 448 RCL IND
404 X=07? ®
495 GTO 22 449 STO 23
486 XEQ 13 450 RT
407« BL 22 451 R?T
408 RCL 208 ; g 452 RTH
4p3 GTO 19 | : 453¢LBEL ©7
416¢LBL 11 ; ! 454 FS? 06
411 F3S?C B2 v ‘ 455 GTO OO
Note: Re'er 1o " HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for spechic information on keyst:ohes The Funchion Index 15 found at the very back of the Handbook. Refer Io Aoenda Ein

24



67 or 97 "OWNER S RANDBOOK AND PROGRAMMING GUIDE ™ for exact keystrokes.

O A 8 C
za
02 PROGRAM LISTING rage2s of 31
De7 097 @ 41C
STERl  CEYENTRY {67767 only) COMMENTS T KEYENTRY (67,97 ony) COMMENTS
456 F5? 07 499 RCL 23
457 GTO @1 ﬁlﬂii gII{TﬁESAX S99 RCL IND
458 FC? ©S 17
459 RTH AND THEIR LOC. S81 X{=Y7?
460 RCL 1€ DEPENDING ON S92 RTH
461 3 ACCURACY INPUTED 503 XEQ 22
462 + AS 8.MAX 564 RTH
463 RCL IND SeS+LBL 23
% 506 X<O>Y
464 RCL 23 Se7 XEQ 21
465 * s98 1
466 X=07 S92 ST- IND
467 X>07 v
468 RTHN s16 Rt
469 SF B7 S11 Rt
4706 EQ 21 512 RTH
471 RCL 11 S13eLBL 22
472 STO IND 514 FS? ©5
v 51S GTO e1
473 RTH Si6 1725
4a74¢LEL 91 S17 =
475 FS? B2 S1e RCL 22
476 RTH 519 -
477 XEQ 21 s28 STO 27
478 RCL 11 521 RTH
479 RCL IND S22eLEL B1
v 523 STO 25
480 RX=7? s24 RTH
481 RTN S25eLBL 21
482 SF ©6 526 24
482 RCL 18 s27 2
484 3 528 FS? 85
485 + 528 CLX
486 RCL IND 530 +
X 531 RTN
487 RCL 23 S32+LBL 11
488 X>Y? 533 RCL IND
489 XEG 23 19
490 X<V 534 FS? 03
491 XEQ 22 535 GTO ©1
492 RTN 536 X=07?
493+LBL 00 537 XEQ 12
494 XE@ 21 S3I8+LEL ©1
495 RCL 11 539 RCL IND
456 RCL IND 19
v | S48 RND
497 X=Y? S41 GTO 19
492 RTN Sa2el BL 12
Hote: Reler to "HP-41C OWNER'S HANDBOOX AND PROGRAMMING GUIDE™ tor speatic infi on & The F index 13 tound at the very back of the Handdook NMbw.%
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PROGRAM LISTING

Page 2 ¢ of

Os7 97 @ 41C

STEP/ KEY CODE STEP/ KEY CODE

LINE KEY ENTRY (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
543 RCL 17 588 SF 12 DISPLAYS
544 RCL 1S _ 589 ~MAXIMUM M MAX OR Y MAX
545 3 ; -
S46 + ' 590 FS? B85
S47 X=Y? 591 GTO ©1
548 RTHN 592 =} ¥y~
S49<LEL 13 DISPLAYS Xi AND 593 AVIEMW
8559 ~¥= STATIC FUNCTION 594 CF 12
551 ARCL 11 : 595 CLA
552 =} - S96 RCL 27
553 RCL 1S 597 ARCL ¥
554 3 592 “+-1I AT
555 + H="
556 RCL IND 599 ARCL 26
x 686 AVIEW
557 FC? 006 601 GTO BV
558 GTO IND 692+ BL 91
18 683 RCL 25
559 RCL 22 €984 RCL 13
S66 - €85 ABS
561 1728 696 ¥<=Y7?
562 * 687 GTO B2
563 GTO IHD 602 STO 25
18 699 ©
S64«LBL ©G1 618 STO 24
S65 0 611+LEL B2
S66 GTO B85 T 612 RCL 25
S67e¢LEBL B2 613 RCL ©5
568 “FM- &14 ABS
569 GTO @5 615 X<=¥?
S70<LBL 83 3 616 GTO ©2
571 ~FS- ; 617 STO 25
572 GTO ©5 i 618 RCL 19
S73eLBL ©4 ; 1 619 STO 24
S74 ~FY*~ i 620+LEL 02
575S<LBL 85 i 621 “+ M-
576 FC? 21 i 622 AVYIEW
577 TOMNE 6 § 623 CF 12
578 “F== : 624 .CLA
S79 RND 625 ARCL 25
588 ARCL ¥ 626 ~F AT X=
581 AVIEW -
582 RTN 627 ARCL 24
S83¢LBEL 14 628 AVIEW
584 CF @2 629¢LEL B9
585 FC?C 86 6368 FS? 65
586 STOP 631 STOP
587 CF B7 632 RCL 27

Wote: Refer 1o “HP-41C OWNER'S KANDBOOK AND PROGRAMMING GUIDE" for speci'ic mformaton on keystioxes The Function indes is tound at the very back of the Handoook Reter 1o Appendy En

67 o 97 “OWNER'S HANDBOOK AND PROGRAMMING GUIDE ™ for exact keystrokes.

26
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12

Page 27 of 31
Ds7 097 W®@aiIC
STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
633 FC? ©4 1 681 STO 3¢
634 GTO 04 ; 682 “RT?"
635 ST+ 28 : 683 PROMPT
636 Ci° 00 : 684 STO 38
637 RCL 10 685SeLBL F TESTES BEAM
6328 20 : 686 SF 98 AGAINST LOADIN
639 - 687 SF @1 CONDITIONS
640 YEQ 221 688 YEQ 18
641 PSE 689 CLA
642 RCL 25 690 RDY
6432 2 691 SF 12 -
644 - . 692 “BEAM*™ DISPLAYS DATA
645 ~“TRY S>* DISPLAYS S MIN 693 AVIEMN OF BEAM TESTED
646 ARCL X AND I MIN REQ'D 694 CLHA
647 AVIEW 695 ARCL 31
648 STOP 696 "+
649eLEL 04 : 697 ARCL 32
656 CHS 698 AVIEW
. 651 STO 28 699 CF 12
652 STOP 766 ADV
653+LEBL 15 761 ~E="
654 “F=- 7862 ARCL 22
655 ARCL X : } 762 AVIEW
656 AVIEW 7064 ~I="
657 RTH 7085 ARCL 33
659 ~BEAM?" DATA INPUTED ' -7 “G=-
668 RAOCN ‘ 768 ARCL 34
661 PROMPT 769 AYIEW
662 RASTO 31 719 ~D/AF="
662 ~“WNT?"~ 711 ARCL 35
654 PROMPT 712 AVIEW
665 ASTO 22 7?13 “BF="
666 ROFF : 714 ARCL 36
667 ~I7?" . 715 AVIEW
6568 PROMPT 716 *“TF=~
669 STO 33 717 ARCL 37
670 =S?".. : 718 AVIEW
671 PROMPT 719 *“RT="
672 STO 34 728 ARCL 38
673 ~D/AF?*" 721 AVIEW
674 PROMPT 722 ADV
6vS STO 35 "?23 RCL 10
67 “BF?- 724 26
677 PROMFT 725 7
678 STO 36 .. 726 "YBa="
679 “TF?2" 727 ARCL ¥
630 PROMPT _ ool T i

Nole: Reler 1o “HP-41C OWNER 5 HANDBOOX AND PROGRAMMING GUIDE ™ for specilic informaton on heystrokes The Function Index is found a1 the very back of the Handbook Re'lev 1] Mptnd-af !!27

67 or 7 "OWNER S HANDBOOK AND PROGRAMMING GUIDE o/ exact keysirokes.



02248C

Oer 0O97

STEP/

LINE KEY ENTRY

@ a1C

KEY CODE
(67/97 only)

728
729
730
731
732
733
734
7?35
736
737
738
739
748
741
742
743
744

746
747
748
749
7509
751
752
7S3
754
7595
756
757
758
759
760
761
762
°63
764
765
766
767
76€
769
77’6

v2
3
774
775

AVIEW
RCL 27
RCL 33
7

- YB: e
ARCL ¥
-'_ nT 1)
ARCL 26
AVIEW
X=¥Y"?
GTO @9
-.YB .
XEG @9
LARSTH

b 3

XY
XER 21

745« BL 908

RCL 1@
30

7

as YLa= .
ARCL ¥
AVIEW
RCL Zs
RES
RCL 33
rd

- YL= ..
ARCL ¥
u}_ nT (1}
RRCL 26
AVIEW
®<L<{=Y"?
GTO a1
nYL [ 1)
XEQ 69
AVIEW
RLOY
RCL 28
®LOY

Pl

XEQ 21

| 771eLBL @1

“MMB="
ARCL 25
“F AT
ARCL =4

PROGRAM LISTING

COMMENTS

LINE

STEP/

KEY ENTRY

KEY CODE
(67/97 only)

76 RVIEMW

7?77 GTO
778«LBL
779 KEQ
780elL BL
781 RADV
782 CLA
733
784
785
786
787
788
7389
794a
v91
792 RCL
v93 RCL
794 *
795 12
o9& -
797
798
799
8606
801
802
883
564
805
806<LEL
867 RCL
888
869 12
216 *
811 =~S¥
812
813
814
815
816
817
818
e19
820
821 RCL
822 12
223 *

-l_n

RCL
GTO

YEQ

RCL

GTO
=S¥
XEQ

806
26
18
e0

SF 12
ARCL 29

ARCL 39
AVIEW
CF 12
»e Fb= (3
ARCL 29
AVIEW

39
34

~HMMA="
ARCL X
AVIEW

25

RL=Y7?

8z

..MMB as

29

AVIEW

e62
39

ARCL X
RYIEW

324

»<oY
XL=Y¥"?

o1

a9

RVIEW

25

Page 28 of

COMMENTS

Note: Refer ic "HP-41C OWNER S HANDBOOX AND PROGRAMMING GUIDE " for speahc miormation on keystrokes The Function Index  found at the very back of the Handbook Reter 10 AppenchaE n
67 or $7 "OWNER § HANDBOOK AND PROGRAMMING GUIDE " for exact keysirokes
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02245C PROGRAM LISTING Page 2001 31

Oer O97 W®@4aIC

STEP/ KEY CODE
LINE KEY ENTRY (67/97 only) COMMENTS SL'I;SEI KEY ENTRY ('é%fggs) COMMENTS

824 RCL 3¢ €78 ASTO 29

825 - 871 31.7

826 ~TRY S>- 872 RCL 36

827 ARCL ¥ 873 RCL =27

828 AVIEW 874 -

829¢LEBL O 875 X>Y?

830 FC?C ©1 , 876 GTO ©0

831 FS?C 0. ’ 877 2

832 GTO 26 ' 878 -

833 STOP ; 879 16.8

834¢LBL 09 L 8868 RI{>Y

835 ~FEXCEED i 881 X>Y?

s = ; 882 GTO ©62

836 ~FALLOWA ; 88= 24

BLE~ ; 884 STO 39

837 RTH : e85 GTO B85

838e¢LEL 21 % &€S6+LEL ©0

839 - { 887 2

8406 ~TRY I>~ : ggse -

841 ARCL ¥ § 889e¢LBL 82

842 AYIEW : 298 —-.432

843 RTH ; 891

844eLBL 18 CALCULATES 892 28.44

845 RCL =6 NSUPPORTED 29= +

846 12.67 LENGTHS : 894 STO 39

847 =* L,LU, & LC 895 GTOo 65
! 848 12 , 896+¢LEL B1
i 849 i g97 RCL 39

858 556 ; 892 RCL 1@

851 RCL 35 899 X<=Y?

852 - 98B HI>Y

853 12 s@1 STO 36

854 - 992 -L=-

855 FC? @98 983 ASTO 29

856 GTO ©0 9p4¢LBL 83

857 R<{=Y? 995 RCL 38

858 X<>VY 986 X=07

859 STO 36 987 GTO ©2

868 FS? ©1 998 S53.23

861 GTO ©1 989 RCL 30

862 -LU=" 918 12

863 ASTO 29 911 =

864 GTO O3 912 RCL 38

86S5¢LEL 00 913 -

866 X>V7? i 914 K{=Y"?
867 X<>Y ! 915 GTO B4
- 868 STO 30 916 119
. 869 -LC=" | 917 RLO>Y

Hote: Rafer to "HP-41C OWNER 5 HANDBOOK AND PROGRAMMING GUIDE  for spechc mlormation on keystrokes The Funcuon indes s found at the very bach o the Handbook Reter 10 Append E -29
87 or 97 "OWNER S HANDBOOK AND PROGRAMMING GUIDE * for exact keysirokes



02248C

PROGRAM LISTING

Page 30 of
D67 097 MWAIC
STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
918 X<=72 s ]
919 GTO 63 R A
928 X12 ]
921 1.7 EBS S B
922 X<>Y R
923 ~ T SO
924 STO 29 , N S
925 GTO @S s
926¢LBL @3 65
927 X122 b — 2 e ——————
928 —-1181 R
929 - R a
938 24 - — e
931 + e —— -
932 STO 39 T e s e e
933 GTO B85S — R —
934eLBL G2 I e —
935 1 ES3 oo  E—
936 RCL =6 L0 T T
9327 - . v e ]
938 RCL 35 oo T T
939 - L R
940 STO 29 P o
941 GTO AOS b I
942«LBL Q4 A N
943 22 o ]
944 STO 39 SN O N
94SeL BL 05 I I N
946 RCL 25 .80 S S—
947 X<>Y | |- ; S
94e - : i
949 END {
40 - 90
- . . — o1 -
50 00

Note: Refer 1o "HP41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE™ for spechc nformation on keystrokes. The Funchon index is found at the very back of the Handbook Reter 10 Appenda E in
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE ™ for exact keystrokes
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS

o:bi 501d6.__ . __Fsize .40+ TOT.REG._ 258 USER MODE

KL . 151|LOAD 6______ | ENG —__._ FiIX .x— SCI ON._xX_OFF
)2, KR__ 52147 ___. DEG _X __ RAD GRAD
34wy 153LOAD 7 * 59 REG. REO'D _FOR EACH LOAD

24:0i ——— e ' FLAGS

D'SK‘M_i_.' T Y . 'N'T

6 Si - | # sic SET INDICATES CLEAR INDICATES
i_ 001l C_| FOR Y, L_LC LU

| COUNTER _ . ._}0li CiUSED, L LC._LU

Q9. _TOQTAL LOADS | | . - 02| C | USED _

10. L ' . NO DISPLAY o o

* ['INCL. LIVE LOAD NO~ LIVE LOAD
; FOR Q OR M FOR S OR Y
C_{ MAG, OF M OR Y
' L 1.OC. . OF O OR S=0
FOR_QO OR S FOR M OR Y

N S N VU N I _
17[ POINTER 11 T I I _
18 POINTER .. | . ___ “}_ 1.t
19.MEMORY_COQUNTER|___|. IR T

20:d1i ]

(d MAX T
22/E__29,000 KSI . USRS DU R
23| PREVIOUS Q OR S .
24'LO0C. WHEN Q=0 | [

ssm mAx .t T . ~
LOC.. WHEN S=0_ o
YMAX = e
_(LL=NL) -
. LC, OR LU
| VALUE _OF R29 -
'REAM _
WT, OF BEAM T

X

+D/AFE
B

e ' ASSIGNMENTS
'FB B - FUNCTION . KEY FUNCTION “KEY

08

a0

o
_w
]
i
IO

e T

[
W
[]
]
L]
]
|
]
i
|
]
|
(@}
(o))
nononn

i
|
|
i
!
|
oW
i !

=

B

hRBRELLBR

b

!wh
o

S
oo
n,
'—l

!

|

‘a6/as4 . o Al ___ ‘ .
4272'oap 4 Vo . _ R ; '
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BEAM DESIGN USERS' LIBRARY PAGE 1
PROGRAM NUMBER: 02248C OF 8

PROGRAM REGISTERS NEEDED: 252

O

I
R

O

.l

O R
L
T I
A
T
e

ROW 11

1

ROW 12

I
A
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||
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U OO
AR
T e
| T

33






BEAM DESIGN USERS' LIBRARY PAGE 2
PROGRAM NUMBER: 02248C OF 8

T
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i
T

asma—

—

IR
AR
I
R
AR
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PROGRAM NUMBER: 02248C OF 8
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PROGRAM NUMBER: 02248C OF 8
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PROGRAM NUMBER: 02248C OF 8

i

i
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A
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PROGRAM NUMBER: 02248C OF 8

WMMWWWIH A
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i AR TN
lIlllIlIIIlIlI AR AL (T
||||||I|||||II|'I\|'||l||||l||| A
|||||I|I|||||II: T lIIIlIllIlIHIIILxIV|l||I|||I||l||IIJIIIII\II\IIIIIlIIIlIIIIII\lIIIIIII“llllllllllll Il
||I||||||I|||I|, A (T

———
———

—

i A
BT
A

M
T

il T
A A AL
A

il T AR AR
il “Ijj ’||||| Il III||||||||I4|I|I|||||||||||I||||I||||I||I||||Il|l|l||||IlllllIIIlllIIIIIlIIII||l||||ll|l||||
A AT
[ [
A

.__







BEAM DESIGN USERS' LIBRARY PAGE 8
PROGRAM NUMBER: 02248C OF 8

O
N

SN |
R

-—

ROW 120 (895 : 902)
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i154C pROGRAM DESCRIPTIONI e/ a/8

Program Titie /«W/ﬂ//:" ¢ HALL LoArs

Media Manutactured i &=

Contributor's Neme L2 bkence  ABVSFcn Sotowars, Proout of .52
Address /925 e Aloro
oy . AlorAcH suteCountry 777 Zip Code 7520 67

—

Program Description, Equations, Variables K(O‘(Iﬂ CAUCULRTES JHE REFecTZBr~7
ol fFeBonsy K owmie CAysio &Y LoTy THE Sorc ITIES

Ao 8 papFelr SuxCHRCEE LoAO THE Succrwrces P SE

O AV DTy WD A € AAPirso AT Ay G s eE
Phopy 7HE w-PlC, £ 7ee ﬂc77>y( ok /Axr)yz Sosc ARESpeE
L G Sprcopico. AOD Tronsicy PITER THE e /5
fviicosrEe , THE AAEsSLCE 7T Y DEATZr o SE

ChLcunrED no SnTEC IS USES,

F
Necessary Accessories

Operating Limits and Warnings 7»£ Sosc EPch s )5 BSssvree T2 LE FrELE

RN jwrrsé

TOTHe. LATEARe S KeHILEE SUESS AL IPOvE

Retecancel(s) J AL Quss, KA 1o A
R_ETHY P LIRE , JovRrAe oF THE CEOTE C /v CAL N nElesn e

D h5sem, Hpbesepm Socekry oF CIue ENCNELCS MW YorL MW Yors
OB 128/

e grven in Progrem Descrpbon ! uwmwu&mmmmmﬂmsommsx.nmmmﬁywonmwm

Th prograrm has been verhed only with respect to the
g the Progs

mdnmmmmammvmwmyv or cor

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
WPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE NEITHER HP NOR THE CONT RIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL
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NOTE TO USER

Program is intentionally written to exclude the printer.
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* PROGRAM DESCRIPTION I

Frogram Title
Wor's Name
Address

oy

State/Country Zip Code

Program Description, Equations, Variables

Al

TT 31 7
y! { /
- ‘| N : . _ x . ﬂ.ﬂ a/
[} > » ¢ i 4:9//: /
N <

&) - rmet ()

W b
= v 0 %/ " 4
P -/ +
s /?':,{J"’\’L'br QL= el (%—
Y

(ﬁ
. /f. -7%//(91-9,)

Y

TSR
. e 6,)r @+6)*(90-0,) - 4*(90-©,) - 523 a4
£

2n (8,-9)

Necessary Accessories

Operating Limits and Warnings

Reteronce(s) 22 cRAm S 32950 SOETII Iy WALL = Se/c SRESStES

exampie gven n Progrem Descnpbon il uwmlndumh.mnmmmnmsmmsnmmmwmm

o gescnp conoerrung the Program matenal

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
WPLIED WARRANTIES OF MERCHANTABILITY AND EITNESS FOR A PARTICULAR PURPOSE NEITHER WP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
OF THE FURNISHING. USE OR PERFORMANCE OF THiS PROGRAM MATERIAL

mmmmwﬂmmwymmwuml
wuumummmwmnmwmy o

Page 2 of /8

' DAMAGES IN CONNECTION WITH OR ARISING OUT

o1
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Page 3 of

(CONTINUATION PAGE)

ol AeHhue So ¢ SRESSexe€E

b,
M= /;’:/0 (¢*{)S/d¢:] 2 .
L sa@-&)sme ' e =AY ko
” 24
L

. SRN=+P)
'C‘ @» o smé‘-&,?I}-rn)‘

Fok PPSS/ul Sorc PMESSvC

/‘@*f):mfb 2L TH A,
f/ﬂéﬁ{).ﬁ» ~ Y . 2N
s 3
- ‘/ﬁz(ﬂ(—J

[!'”, Y -‘/A’@"'*AD_?(/'/V) z

KespugponT IRESSyceE o= 15+ /5

Kesca 7977 ‘061779;9 - %r /L’)f_ +Z Vs
s

=K EARoR Cow, oS
e B ExTEros Sorvo THE LB/l gt ALINE
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(CONTINUATION PAGE)
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PROGRAM DESCRIPTION I1

Page 5 o

Sample Problem (Sketch it Desired)

- Hao _J
|

y 4 e /.:' 20 fLLEET ///:A/ w/?»/ 75

EAcascors OF BoS THE comic 15

LR friskp wITH SosC BT ¥ nsT

W/ O 120 o cf, THE FERrcTron Amiik

/5 30° TR~ ,4(/:;.7,}1 EEC TR FEN SO/ rF9~P

wAHee g5 20° A soso orF /900 05 ;5
P, o QuEl P D fooT wipl CER &
forrr S THE aolce. FINO THE

Lodos Fok E27Z Tl o ARSSroe

Spoc SPRESSLLE, FL50 Lno JHE eSS

Hercrr—= 20
M Ss/c = 30
dwnmec20
L wpisc=8o
GenSs7y = /20

LoRp = Jo00

LM /ST 6 |
p&%w)»ﬁ, 7 |

20 /5
30 A5
20 &5
Eo K45
120 /S

| 1000 75

& A5
7 AR5

|2#79 aw yrw

BT 5 Sao [O FfELLET SELow THE JO° o wmy
SOLUTION:
input Function Display Comments
X9 ‘waLlL ¥ |wsece
; Lorso

//f/{./r?a. vo

Lsosc?0. 00

L wree?o. 00

L anres£?0. 00
LPEvSsE€? O oo
logo?o0.00

wrcoss? 0.00

boowso? O. 00

1 OPT» VFPS SEEN
CollecRy ENrTECED
ENTER Y- fHeGAAr bric
ConPrps

IF OB #9s L&
JNCOLECTRY ENTELED

EATER &) = /Nostrhr) ér/ic
&> SPca 7O NE/ET]

VE JNAPST IS ComkéCT
EnTER S5, 1 INCORRECT
ENTEL NEw /N7
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(CONTINUATION PAGE)

S <
T < 4
T .
e ) e

y &5

PP ss L5

{ s

i L5
5

/5

/s

V2

Y L5
Lt 40 5 A5

Y &5
Jo £L
/s

N~ RE

D/STICE < /0

1
s p SLcoro SbiErr  SISSorlE TRE  SPrL  wFLC

y SUHCHACEE LoKD o -

LS LY
LEvsE? /20,00

LoAo7 /, 00000

AO CHANGCE LATEC AT
NO CHAncE LATEC LS
Ao CAANGE £LATER AL
CHANGCE LATER K75

Y7 {4 0/}',7‘ o0
Lorowipl 7. 00 /Mo
o7 ok YW ORrH s oK, E~TER)Y

/7”7 47//’6’5’:.’ Lok SRSS/ve .50;4 S HRE SS ¢S

EATER 7SS

K=1/0,433,72 E ovEenie LESwrT

Yy Lescer = /377

IL =3527 69 Ao Tion ©F RESCETIAT
CHEATED &) SeCA AL

YsoRL = g.92
P5=/06,806.02
Y s0/¢=,3.33

Po(??e.ﬂ oF LESeLy?r7
CREATES EY S52/¢

Colisrc EnT OF PRSS/vd 52 ’c

K= 4des
SfRLSSLRE

WP PRES Y IN

2o 57HvcE?

PUES= 2 978.4C A PRESSURE T & AEET
posEs Yo

y/22 }774'6! 4

Aecse 5 552.0) WAL PREFSARE AT /2 FELT
WNUPRES Y SN

ANowAce YIN
w77

TN LCE ot LNTES Y
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Page 7 of
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/s /75 = 7}04—5’. (4 /,/77;,.) OF KESHTIIAT CAU/SED
. &Y so7¢
Ve Y S5e/c = /3,33
y<'s A=0.38 LOLFAF Vs faT OF ACTIVE Sort /26554
y <2 WwRLARES YN ETER Y T cArcowATE
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TV# oK wHrc
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USER INSTRUCTIONS page 9 o

SIZE.
(HP-41C)
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
A (Lo Aoccsm
2] T I et mee 7 | wree
Loriso
2A| HeésewrT 0. 00
3 |£n7ER HtrenT, FE & L soc?0 00
4 |ErrEe  Sosc AR TI0N ¢/ pPEC LS5 : Lureelo oy
5 \érrze copec /X/cnéu S sre, f/f Launcsecloo
C |\emn Srcescore OF 4mic, oec s penselp, o
9 \errze sore pEenssZT Y /65527 » s Loso ?o. o0
B |\ ErrEn frzico Sukcwsess g, lis/Fe” L5

1E  SuecAece o 2exo |Ckre po|s7E~ a)) wie \orm ox /0
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163C pROGRAM DESCRIPTION I o ( o

e . SLOPE STABTLITY ANALYSTS N

Mecis Marutactwed b =7

sheme D>, Holmes __Softurs, Precunt- ot LS
@27 1St Street- o
_&Hgm/y" State/Country —al-@MWE Zip Code 5 2 722

Description, Equations, Varisbles e

mrogrEm cempules The == Loty fa-lo—, £, for
wﬁrﬁzﬁ;_&éﬁrrj__wny_ﬂf_t:/_msq_mr “4 o‘/_______ ‘
JM)J!J___@D Ao,n_fs__nub Lrled F (,S wbirrerood

lop=s ). — s

2. The wsr— mes 4___4_r8w__zzﬁr__!éﬁps__9_£_ife....s Ved e
helos_for-— pumber ot slies - w5, _numbe=_ ot _merory
‘PpJu/ex -

hosssary Accessories 2
|
perating Limits and Warnings Vo ve. T’;’ 5‘?,.___.._
_ _ RS z
. s7 3
: bl 4
J
P NY; “Sdpbrrdy of Emetth Slopes buy Mdhod of Slces ™ Evmns, taorwrd 72,
Motorsnoa(s) —__preg B 039430 A
| 74 Beshep, AN “Theo Use oF thv Slip Crnle 1 Heo SSuhinty R nalescs
ol _Sleses,” Leelechogue, Mol ¥, 1355, pp_2=02 o
| Al Terasghi, Ku-( 8-d Peck, Ra/ph 8-, WUM‘EFM

WM M Spers ALY, 907 Qo B¥L:- 247 .=

mummm‘w-nmwnnmml wmumnmm—umnmm.nmmnum

ihmm.l“_u“nw.."'mmnm_ﬂ

wmummwmumumcmumnmwmmum.m BUT NOT LAMITED TO. E
wmamm«vmmumAmm nmwmmmwummm&mmmﬂ

nmmmmmwunm.mmnwmamm&nm
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0 11 6 S C Progranm Centinvation Form 2 /!

3. The fO//owmq qu!"/"" is wv/[or‘ both fHhe ©OMmS F
and BsHP F

F év"‘i *‘Cj/_fﬁ — U XN Fwn & () Ret v
cos ac[l + Jmacdeng &
o . F
$ M sin
w he re,
= Seil unit ~areight Y
cz cohesreon

¢: -Fﬂa"“" '"7/“ ef .SQr'/
x: slice ~wrdtb
H: rise °-/ _SIICE b.se

M- },9,75{ of slice &t cente—
Hox hfl7/7'/ e"c S'/a-Ai: w;-s[e’— +ar &=
-~ TAIJ-' Y/x

e wnrt e wght of wal/e— (2.4 16)£+47)
W= X M, X;
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4 Ord cnI ref M,_g,:,:ic

o/vrs eq,urill“ () with the

o ol Slees _Corsy. 3/

& Program S

dhe Lollovung:
B: cos® «
§- o
b. Egazﬂ‘tm (1) ¢ based o, Fh— Lo Howr#§
(‘ron- -“-'-A”'Pfyccl s/oPI-.sD
' (2)
F ] Z [c'x + deng (Wies e\-—uJ)j Eouzdion 9
Z\K/i‘l;\d 72,.F-y
and
v/lw r(, F} Equ3 4isa3S.2T
= Ref 3/
A= __x _ i werddh Mgl
cos KA ‘/X/

Z. B:s é_ob,s F (Subnrf¢o¢-/ S /0PP.S>

-4 Pr?qranv so/ves (l) with +éd OrSs F
=S ‘l‘l"’ lnl"‘(t" / = anJ l'/P rg-/v_s ()n -/l./
1Fnow- F.IJ’ £ .eol., The k//owzi? Con./(sl(.vs & re .{P‘/-‘

o: ::[

. 5_?«8"""’ Q) as mod iLied Ly ﬁnn—/d: rs Logsencd 0017

Fe | s B:‘ab + Amngp O, g = bus @,-x.‘,]g] (s
S (W, s ) sin e cos &« (1 4+ dmng! danet ) )
F

Eguz-/lo’n 2z
Rretf 2/

L
ggua-/ro- k) !.87Lg

d
- T£' T"_'J
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w e s 4 [1e
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of DY~ does '
s Lico ‘M Sccwre on ""f/"" ;FrecS,.
ﬁ::::/;f:‘fl;—o Sbw/J ‘¢ 71\’1 J. A{u &1‘ ‘pn;(trzd

devizte; from & cerewinm Lucloere wrc,
C. E-gur"ta—a ver  cxfrom.

03 Submrqf/ J/o,ee, wxcrss por€ pPresSYrTS

:17:,4, 1 ..}"/rw e —— g
- N R VUV 1%
W P =

*.l»_-.}
i (He ) bYE WAE- 9‘4
2 b(&-5.)" t,k<'- */“’w

(7 %YBB =
b ¥ Hw — k\:.,?.

bugs b¥uy (Hur )"

sng — bus HBE- bR Hw s M -u k)

e,

G) Mo -submf’tﬁ"/ .S/opl'.S, A T 0,

€-o

w,x HbY

“fp: O

b"S’ Bl'wa

W, t wp —bus> HbF—bEuHw = iwurk:
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PROGRAM DESCRIPTION II  rues o

Sample Problem (Sketch ¥ Desired) Pre blerm |
E/lue _‘2?'__/& Gorwen' 8 shies m ol hppe T
o, Cingd: Oms ond BSW F
Stee - X ¥ ¥ Mo poibeg
G rerns sluq ‘-I"b " 8o, Hype T ond ¥14 88 17 S/ T
Finds -85 sed cuﬂ' F
- ’f ' Sor/ T Sent I
H - °
$H- tS° 37
ll___u.‘“ c s 20® pof f:sbp‘
A~ 43 ¥z We 2Spef ¥zt 130,
P
Input Function Display Comments
Froblim 1 ' p—
Lusepd_ _ _ __| _ ]
L Xe@7] SITE 22t See User. m;-#mulu- £ |
LXEQ] CLRO |
1fxta]ma ]l Clas mll Flogs far newr dads
Ixea] sioPE | T xL=1 ' ]
&  } LrRis] {1 T YL: L4 _— o
-1.0 A Ys S E- 7% 4 -
3 _Ceig] ) T ewWi= T
! _fris] =T x2.: % ]
& -ete ; ' - ]
Tx6.= T T
Y Lris] _T yp. =1 ]
- N Leisy . _T a8 " : ]
2 I_*.%;]j _X wwez® o
6 [d) T X9.=1 —-
L =6) T pux?  (P)) ]
25 [ n] r ecs? g ]
LYY tes] T Ws? (&'9) ]
I} T ___IPLg 3T X9.=1 ]
[ wls I PHDY
Tei] VER T:A T iR |Vernh Sei/ T da¥d LELA et
“LAd | (Seit- Tver) | Progran _veribies_. St Towkx ]
- __YER IR Yerly SetlZ, +8.0  _
js} loms-sswp: €& _____| F-ons Eaed Bube P, LELC |
] _Pms Fr 1.7003
_ 17’46 | o _
_[=11. L6039 ]
lasyp k= 48048 Yy ,
—31




Pregram Descripteen IL

Page (o o
(CONTINUATION PAGE)
Zoat Fuacscee’ D splwy Commenits
 Problfon 2 -
[xee] ciLrg
L«s0] B>
xE FIY-1.d =z Xi.= ¢
__E_f—‘—ci Loy ade
: T e =
4 LY 5] T x1=1?
Len) T pHT? (&
4 tep] - c=7
__Tob Lab] r w=? (t)
2 438 LrisY T x2.=! ”
‘f fwis]) 7 ¥, =) etc
] ]
. %9 =2
L] I ekI=?
Loyl T c=?
_&£° Leisy o we=e? A
_yo Lei Yee z-. A ’3;'55___\&;&&1.2&4_34_&!_&_&4 et |
:&J J‘.a/ ZH‘
18] (Seil X Jola)
OMS —BSHE: C —
f£cj Dis F = 1.4008 ___
1. 730 I
1.7520
1,2537
Bsup F: 1.163)

Soc  oulpn Sor— Freblem X2 on pext pwee.




P,.oqn,; Descrption ,ﬂ'(cun‘mwel)

Pro blow T Outpw? 2 / e
no '&me- II W.S?
1 Xi.2? . 3.8 RN I1 W5.=6.0
5, RUN | 11 W2.=? 11 PHI=37.08
11,22 7. RW I1 C=58.0
-1, RUN 11 w727 Il u=136.0
1 W.=? 2. R END SOIL 11
3. RW Il %8.8? ons-BSHP: ¢
l .ﬂ{.g? . m xEO C
1. RO 11 ¥8.3? OMS F=i.6085
l 82.8‘? 6. RUN ‘-7“&
5. RUN 1} #8.=? 1.7528
l '2-‘? 3- m 117537
.' m ll m.‘? ‘.m’
1 K2.%? . RUN BSHP F=1.7539%
7. RUN 11 %9.5?
1 2. =? RUN
3. RUN 11 PRI=?
1 X3.5? 11 s> . RUK
6. RUN HELE
]1Y3.=? Se. (Y
9 RUN 1 42
1 H3.=7 138, /N
12. RUH VER l:“'”la
1 #i3.=?  X1.%5.0 ¥E¢ €
‘v iN Dl
l x‘-=? 'l l Ylo"‘.O
; ] Hi.=3.8
5.
I V4.7 RUx I Hui.=1.0
, 1 X2.25.0
1 W4.27 1.6 RK 1 Y2.58.8
13' N l “‘d-‘?.‘
] W4, =? R ] Wiz, =3.9
- ] X3.26.6
1 ¥5.27 S B 1 Y3.59.9
] H3.212.6
: 4.
] Y5.2? RN T Wl3.=4.0
2. | X4,=35.6
1 5,52 e I Ya.21,8
12. RUN 1 W4.=13.0
‘ ”5_:? . : l m-ﬁ-.
1 %5.24,6
l x‘.l? s. m ~. : g-'z..
‘_ m 0‘120.
1 4622 a6 WX I ¥6.52.6
. 1 H6.=10.0
1 .2 . W : #--M
‘. 1‘25..
] X7.=? llﬂ 1 C=298.0
/U 1 4s125.0
1 PRIV END SOIL 1
VER I1:B
xN. RUN
1 C= — X0 b
1 o 2. RE 11 ¥7.53.8
. 11 ¥7.=7.8
11 K72 15, RW 11 W7.52.0
P o 11 X8.%4.0
' 11 ¥8.%6,.0
11 #8.23.0
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USER INSTRUCTIONS

[SZE Sec ciep

P.gos d

(HP-41C) [

INSTRUCTIONS

DISPLAY

Erder progrem,sed USLR

Fr new A’% en-v‘ry,

[*eQ] cLre

LAEQ] m & ]

Beg/n program, ender duds

LrEQ] SLoPE

Jrast +weo slices,

YT £ inpit _error aiscoered dira; |

el T Atz sers Lo catiin (CAD),
CRiS], CReL 2z for dirme?

rrysdec

— e j’ié/_'m_aglf_)_uc 29 corrret

f_:géuuft_yzaf o_r:és;

Yot @_ﬁr‘_’m/_’v.ﬁp/lﬂl [ 1

crcalled o ool Hle eve desied.

—manenly recall oxe o~ duce

engisdecs belorr Yhemboves

;a&maié/iﬁ_&g_.mn/r—a/
:v_.:.(zy_.r.s_wzu&:/ - as4-'— '

—neur \valut, [ STS] correct

it addrrss. LAT Lo~

reveri£icadion

(Lr3), Lesy tred 276~

—Aerirs Socl T Sudt vendiadin

le'/' 34'4/4"6' 5..5’ lhém/

| ] ’LM/ 5 %w MJA?-




(Lcef In_ﬁ‘rw-v‘t’lf
CCOnJ/UU"I‘IM )

IhJ'!L'ur—wl/d"} xX=  pe pemyt:q‘
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L wN~—©
h

9 [re

siIz2E

o
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190
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217
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PROGRAM LISTING

Page 10
Der D& Eac
T wevenray @i omn COMMENTS TRE KEVENTRY @I ooty) COMMENTS
@1eLBL -SLO 41¢LBL 0O1
PE~ 42 CLA
82 FIX 1§ \
83 CF 22 43¢LBL ©5S
4 CF 10 44 CLA
05 8.10001 45 ARCL IND
86 STO 28 20
87 1.00401 46 1SG 20
88 ST0 14 47 FIX ©
89 3506.30001 { 48 ARCL 13
16 STO 28 49 ARCL 12
| 11 1.100061 58 CF 22
12 S7T0 13 51 PROMPT
13 -1 %X- palz 52 FS?C 22
14 ARSTO IND . 53 GTO 82
\ 206 "mpy 54 GTO ©3
15 I1SG 20
, 16 =1 v*- 5SeLBL 82
‘ 17 ASTO IND s6 FIX 1
i 18 ISGC 2929 S$7 STO IND
28 a/a
19 -1 _H- s8 FS? 84 para
. 20 ASTO IND 59 GTO 18 1hpv
' 20 66 RCL 28
- 21 1SG 20 61 STO 11
’ 22 =1 HuW-" 62 SF 04
23 ASTO IND
26 63e¢LBL 18
24 1SG 20 64 ISG 28
25 ~11 X~ 65 1SG 14
26 ASTO xgg 66 GT0 ©1
27 1SG 20 67¢LBL 80O
28 ~11 ¥~ 68 ISCG 13
29 ASTO IND 69 FS? e©1
20 70 GT0 64
30 1SG 286 71 GTO ©6
31 ~II H-
32 ASTO IND : 72eLBL 06
20 73 ©.108801
33 I1SGC 20 74 STO 20
34 11 HW" ' 75 1.80401
35 ASTO IND 76 STO 14
20 77 GTO0 ©1
36 1SGC 20
37 ==72- 78eLBL €3
38 ASTO 12 ?9 FS? @5
39 ©.10801 80 GTO 19
‘ 40 STO 20 81 RCL 28
82 STO 18
83 SF 85

Sete: Aoty B HRLIC OWNERS HANDBOOK AND PROCAAMMING GUIDE" fir spaciic INormeton on teysireies The Funcinn i § S of B wery Sosk o P Manibook Aot @ Apee]
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1168C PROGRAM LISTING

129 GT0 17
136 SF 1@
131 G700 €9

- a—-wacmsmwmw'-—a“
& o 57 OWMERS MANDBOCK AND PROGAAMMNG OUIDE ™ i exast teysbehes.

- 1?5 GTO 12

176 1SG 22
1?7 1.00481
17?8 ST0 21
1?9 GT0 11

Page !l otlt
o O QReac
CODE KEY CODE
u’ KEY ENTRY gfwm) COMMENTS m’ Kﬂﬂf‘l' @797 enly) COMMENTS
84elLBL 19 132eLBL 17~
85 FS? ©1 133 STO @8
86 GTO @8 134 ~I1 C=?"
87 SF @1 135 PROMPT
gg ggt ;g 136 STO ©9
137 =11 W=?"
96 -1 PHI?- 138 PROMPT ;*£;+_
S1 PROMPT 139 STO 106 1npy
92 STO 15
93 -] C=?"~ 140eLBL ©9
94 PROMPT 141 ~“VER I:A
32 S$TO 16 l -11:8B"
~1 H=?" | VIEMW
97 PROMPT ; 123 Srép
98 STO 17
99 GTO 64 144eLBL R
JeoeLBL 04 145 1.186801 ‘\
TOo 22
101 Fs? 82 113 §-- 2
182 GTO @7 D3’ 148 RASTO 19
1863 SF ez 1npu? 149 1.00401
104 4.10001 156 STO 21
105 STO 20 151 RCL 11
186 CLA T 6
167 1.80401 152 870 2
168 STO 14 1S53eLBL 11
169 GT0 ©5S 154 ©.10001
155 STO 20
118¢LBL ©7 LBL A
111 4.10001 Y 1e
112 STO 2@ 155 Lt vees dies
113 1.00401 ; 158 ARCL IND Se,/ T
114 STO 14 : 20 da'fz
115 GTO @85 159 ISG 20
116eLBL ©8 189 aReL
‘ ARCL 22
117 FS? 83 | :2; FIX 1
118 G70 13 i 163 ARCL 19
119 RCL 28 ! 164 ARCL IND
120 STO 23 ; 26
121 SF @3 . 165 AVIENW
' 166 PSE
122¢LBL 13 i i 167 1SC 26
123 FS§? 086 | 168 1S8G 21
124 GTO ©9 169 GTO 10
125 SF 86 170 RCL 18
126 =11 PHI= 171 INT
?- RCL 26
127 PROMPT :;g INT
128 FS?C 22 174 X=Y? /

81

;of Pw Handbook Aty © Agpara € »
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PROGRAM LISTING

Page Il

Oest1 DT QRa&C
STERY KEY CODE sTEP
LNE  KEVENTRY (97737 ony) COMMENTS m’ KEY ENTRY :;,'.7”.35 COMMENTS
180¢LBL 12 224 1SG 27
181 =1 PHI=~- 225 AVIEMW
182 ARCL 15 226 PSE
183 AVIEN 227 ISG 25
184 PSE 228 GTO 14
185 -1 C=~ 229 RCL 23
186 ARCL 16 230 INT
187 AVIEM LEBL A 231 RCL 27
188 PSE Ceon) 232 INT
189 =1 W=~ 233 X=Y?
196 ARCL 17 234 GTO0 1S5
191 AVIEMW 235 1ISGC 24
192 PSE 236 1.60401
193 =END SOOI 237 STO 25
L1~ 238 GTO 16
194 AVIEMW
195 PSE 239¢LBL 1S5
196 *"VER II: 240 *~11 PHI= LBL B
8- " (cen'"
197 AVIEM §4é SRCL es
198 4 VIEMW
STOP 243 PSE
199¢LBL B 244 ~11 C="
280 RCL 18 245 ARCL ©9
2061 STO 27 246 AVIEMW
282 RCL 23 247 PSE
203 INT 248 *~11 W="
204 RCL 27 249 ARCL 10
205 INT 258 AVIEM
206 X=Y? 251 PSE
207 GTO 20
2088 RCL 29 252eLBL 20
269 STO 24 to- B 253 "END SOOI
210 1.60401 ver fes L II-
211 STO0 25 Se/) I 254 AVIENW
255 PSE
212eLBL 16 dxiz 256 =0OMS-BSH
213 4.10001 P: C-
214 STO 20 257 AVIEW
258 STOP
215SeLBL 14
216 CLA 259¢LBL a
217 ARCL IND 260 CF 00
= 26 &8 2 :
218 1SGC 206 Clears
219 FIX © 263 CF @3 e 1/4
220 ARCL 24 264 CF 04 prog ran
221 FIX 1 265 CF 05 fog
222 ARCL 19 ggg gg gg
: 223 ARCL
. ‘23 268 CF ©8
269 CF ©9
270 CF 10
271 STOP

[ 4 a—owmcmmmwm"-.*w-m The Furchen WG & IS 81 Te very sam & Ow Mandtoos Reler 9 A

& @ 71 OMERT WHDBOOK AND PROGAAMMNG GUIDE" twr seas toyenshes
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PROGRAM LISTING

Page 13 otk
On O RacC
1l XEY CODE STEY/ XEY CODE
UNE KEYENTRY (§7/97 enly) COMMENTS LUNE KEYENTRY (§7/7 only) COMMENTS
. 272eLBL C 313eLBL 21
r 273 © 314 FS? 00
274 S70 41 315 GTO 24
275 STO 42 316 SF 00
276 CF @9
277 CF ©7 317eLBL 22
278 CF @8 318 RCL 15
279 CF ©9 319 STO 34
3286 RCL 16
280eLBL 30 321 STO 35
281 FS? 04 322 RCL 17
282 GTO 27 323 STO 36
283 GTO ©9 324 GTO 23
284¢LBL 27 22SeLBL 29
285 FS? @8 LBL & 326 SF @9
286 GTO 28 ormprles 327 FS? 10
287 RCL 11 €om 328 GTO 34
288 STO 28 oms F,
289 SF ©8 +hen 329eLBL 24
: 330 RCL €8 c
29GeLBL 28 8sHrs £ 331 STO 34 A
291 RCL IND | usmg 332 RCL @9 Ceon's)
: 28 equale 333 STO 35
1 292 stT0 30 “) 334 RCL 10
1 293 ISG 28 335 STO 36
? 294 RCL IND 336 GT0 23
* 28
! 295 STO 31 , 337eLBL 23
| 296 1sG 28 i 338 FS? 07
| 297 RCL IND 339 GTO 26
28 340 1
! 298 sTO 32 341 STO 37
| 299 ISG 28 342 RCL 31
: 380 RCL IND 343 RCL 30
i 28 344 7
301 STO 33 : 345 ATAN
32 ISG 28 ; 346 STO 38
303 RCL 23 347 COS
384 RCL 28 348 Xt2
305 X=Y? ! 349 STO 39
306 GTO0 29 | 35¢ ©
' 351 STO 40
3e7eLBL 34 352 GTO 25 J
388 RCL 28 e
309 RCL 18 ”“_”4"-.__q
310 X<=Y? ) o 4
311 GTO 21 L : i
312 GTO 22

e Aoty 1 HP41C OWNER'S HANDBOOK AND PROGAAMING QUIDE™ f» mpecic sdprmaton on toysbones The Eurceon indes @ fung of P Wy task of 90

87 & ¥7 OWNER'S HANDBOOK AND PROGARAMMING GUIDE” (i extsl tversnss

89

Honbeok Aot © Agpontis § »
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PROGRAM LISTING Page I

Der D7 ®arc

sTEP/ KEY CODE STEP/ KEY CODE
LNE  KEVENTRY @747 enly) COMMENTS LINE  KEYENTRY (5797 enly) COMMENTS
: 408 RCL 36
353¢LBL 26 :
354 é 29 ; :gé 5CL 32
355 STO :
356 STO 490 ; :gi :CL 30
357 RCL 31 i 485 RCL 38
358 RCL 30 j 406 SIN
323 aran | 823
i 408 ST+ 42
361 STO 38 ; 489 FS? 09
362 GTO 25 ' 410 CTO 31
363eLBL 25 411 GT0 30
364 RCL 36
365 RCL 32 <13 koL a3
366 = 414 RCL 42
367 RCL 30 415 -
368 = :
369 RCL 39 ::? ?;2 3;
g;? 22 o 418 GTO 32
. 419 SF ©7
372 RCL 33 4280 RCL 37
{ 373 = LBL & 421 STO 43 LeL <
g;g RCL 30 Ccon't) 422 FIX 4 Ceor'?)
. 375 = 423 “OMS F=-
" 377 RCL 34 23; 25?2u37
i 378 TRN 426 PSE
L 379 = 427 ©
- 386 RCL 35 428 STO 41
381 RCL 3@ 429 STO 42
ggg : 430 CF @0
431 CF @8
384 RCL 40 432 CF ©9
385 RCL 34 433 CTO 30
386 TAN
387 =
388 RCL 38 ! 23;’%BE-§2
389 TAN i 436 CLA
390 = 437 ARCL 37
391 RCL 37 438 AQVIEMNW
ggg ; 439 PSE
3331 440 RCL 37
441 RCL a4
395 RCL 38 442 -
396 COS 443 ABS
gg; : /) 444 X<=Y?
305 ST+ a1 445 GTO 33

Siste: Reter 1 WP4IC OWNER'S HANDBOOK AND PROGRAMMNG OUIDE * ftr apscilc. siprmgion on iaystoies The Funchon e & 9 & 0w vy tash of Py Menaook M-d
67 @ 57 OWNER'S HANDBOOK AND PROGRAMMNG (LIOE ™ tir sant! hoyssuies
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PROGRAM LISTING

D Pac

XEY CODE
KEY ENTRY (8797 enty)

STEP/
LINE  KEY ENTRY

Page IS of Vo

446 RCL 37
447 STO a4
448 ©

449 STO 41
450 STO 42
451 CF ee
452 CF ©8
453 CF 09
454 GTO 30

455¢LBL 33
456 “BSHP F=

457 ARCL 37
458 AVIEW
439 STOP
460 END

1
—_— - H
i - _ __;‘ R ]
A — - — “ - e A Gt !
_— e e— -
_— - { _— - -t
e - [ SR |
!
», T
e e emm = *___... — 4
1
- -I__.___... - . ‘
- e -t - - {
e e .- e . 1

— e . e —————

!
o SR

T-———. . ——— = —— —
& > - .

——— .1 - -,..-...,
I e aatiins |

— i - J‘
T - i
R e

LBL &

(cn"")

61 o

| _8 _
SR S— -‘g-._-._.....-
—.—Q.——_.-.J—————_._-.‘
] !

b = y - — e i
]
P S —
- . — — — —
;
e e - e - e —
|
- | '
&
o ]
-  c— e o ———

b o ———— —— i -
e crma— o —

'
e
. 1

- ———— - -
| T
1}

[} -
i :
' o ——
i :

- em—— ——ea - —
i X
- — - - —— ———— - - —
H ”
t - —— - —

- — - ——— w o = ——

[
———

i

3

)

—_— Jr —_—}
_— ,' e
-— J — —_-{,-_
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PROGRAM NUMBER: 01168C OF 5

PROGRAM REGISTERS NEEDED: 151
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ROW S (18:22)
B
AOW 7 (22 :27)
T
ROW 8 (27:31)
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9 (31:35)
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AOW 10 (35: 99)
R i
ROW 11 (30 : 47)
BT
ROW 12 (47 : B4)
B s
AOW 13 (54 : 60)
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420 ppOGRAM DESCRIPTION I ron 1 a0

m Title MASONRY WALL ANALYSIS e
IS E gty g YU s

MARTIN N. POHLL Bzt i o WS A

$67 W. Shaw Avenue

FRESNO State/Country— CALIE- 2ip Code 93704

Description, Equations, Variables
_ANALYZES A SOLID GROUTED CONCRETE MASONRY WALL FOR COMBINED AXIAL AND

E WITH_UNIFORM BUILDING CODE CRITERIA. PRINTER

OUTPUT HIGHLY ANNODATED FOR USE AS FINAL STRUCTURAL CALCULATIONS.

[ EQUATIONS: NP = AsN/bd VARIABLES: P = AXIAL LOAD
K ='(NBZ+ 2NP - NP M = BENDING MOMENT
J =1-K/3 V = SHEAR
R = 1- (8/401)3 T = THICKNESS
£v = V/bJd - DEPTH
€2 = P/bT, Fa = 0.2 F'cR H = HEIGHT
fb = 21[a%b3K),Fb = F'm/3 F'c = ALLOW. COMPRESSION
COMBINED = fa/Fa + fb/Fb N = MODULAR RATIO

BAR SIZE § BAR SPACING

Necessary Acoessories PRINTER, MEMORY MODULE

Operating Limits snd Warnings DO NOT USE FOR_ REINFORCING BAR SIZE GREATER THAN #8.
DOES NOT_CONSIDER COMPRESSIVE REINFORCEMENT.

INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS,

Reference(s)

“UNIFORM BUILDING CODE", 1979 EDITION.
s program has been verded only with e wis gven 1 Arogrem Descnpson & wwuu—nmmnusownm.nmmmknm
napacson o 0y progy ord % UPaN BNy rapr & GIaCrpRon ") NS Prograsm MaElensl.

mwmmcoumonmsmvumssoawmowmummmnwmmmmnmm.mmwmovo.m
MWAWTGSURWMMMFHRSS'QA’WME smawmmtmmoamuwmwn
msummmmmmamrm.useonnwmorn«smmnm. .

F
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02420C
PROGRAM DESCRIPTIONII @ w

Sample Problem (Sketch ¥ Desired) . 0
w #4 Bars ©
CANTILEVER RETAINING WALL SN R \ -
[ <]
- AN << =41 r—1.
P = 1500 1bs/ft (includes wall weight) e d 7 R LN N EEIE \ (IR N ) RBLE
2 : NSRRIl N
M= sggez = 5760 in. 1b/ft [ e \
SPACING
V= 15(2482 = 360 1b/ft WALL SECTION
ip
ASSUME NO INSPECTION: -1
3R
F'c = 750 psi Wi
N =40 15 1b/in/fe _/ | "=
- & n/ft |
WALL ELEVATION
SOLUTION:
input Function Display Comments
XEQ MAS2 UNITS: IN-LBS _
R/S PER FT. BASIS (Assuming
R/S P = QL__WW
1500 __R/S M= 00 tn execution
5760 R/S v= 00
360 R/S T= 010
‘ 7,625 R/S d=020
3,8125 _R/S H=00
96 R/S BAR SIZE = 0.0
4 R/S BAR SPACING 0.0
16 R/S Ftc =0.0
750 “R/S N=_ 00
40 R/S
L SEE NEXT PAGE A PRINTER OUTPUT GIVEN ON NEXT PAGE
TRY_REVISED DATA
—ILBL B “P=I500.000
RS M=5760, 000
R/S V=360,000
R/S T=7.625
R/S d=3.813 Revise d
5,375 R/S _H=96.000
R/S BAR SI17E=4. 000
- _R/S BAR _SPACING=16 000 {Revise Bar spacing
32 R/S , Fic=250.000 A
R/S - N=40_000
SEE NEXT PAGE Printer output on next page

104



2420C pROGRAM DESCRIPTION II

ot 10

WHERE b = 12"

x = Vf + ¢ — WP

J = 1-K/3

fa

ALLOWABLE COMPRESSIVE STRESS

Fa = 0.2 F'e¢eR

L
bT

ACTUAL BENDING STRESS

fb =

M

2M

dZbjk

d<bJK

Page 3
Sample Problem (Sketch if Desired)
R - 1-@13’ .
As 2 %01 ALLOWABLE BENDING STRESS
- BAR SIZE
i 4(H%¥£E ACTUAL SHEAR STRESS 3
|
fv = v COMBINED STRESSES ‘
w - ﬁ: COMBINED -§2+ %
ACTUAL COMPRESSIVE STRESS a

ACTUAL STEEL TENSILE STRESS
fs = _M__

AsJd
ACTUAL BOND STRESS

__(BAR S1ZE) T
8 (BAR SPACING/12)

10 =

fu = v
o JD

RINTER OUTPUT FROM INITIAL DATA

PRINTER OUTPUT FROM REVISED DATA

MASONRY MWHALL

units:in-1lbs|

per ft basis|

s0lid e9rout

P = 1500
M = 5760
v = 360
T = 7.625
d = 3.813
H = 96.000
H/T= 12.5986
'R = ©.969
Ftc= 750.0
N = 48.0
NP= ©.1288
K = 8.3948
f J = 8.8684
s MAS STRESS
s fu = 9.06
. fa = 16.39
Fa = 145.32
fb = 192.65
Fb = 250.0680
" COMBINED
i axial = 6.11
i bend = 86.77
i total = 0.88
I STEEL STRESS
" NO 4at 16
B As = ©.15
B fs = 11814  _
R o = 1.178 __
- fu = S2. :3

MASONRY WRLL

units:in—-1lbs

per ft basis’

solid arout

15066

57606

360

7.625

5.375

96.000

12.590

8.969

-

750.06

486.06

=]

8.8457
©.2600 -

LXZHE“NQFIQ-HCZﬂ
“"Il"ﬁll?"ll""ll“

0.9133

MAS STRESS

fv 6.11

fa 16.39

Fa 145.32

fb 139.95

Fb = 256.00
COMBINED

axial = .11

bend = @.56

total = 0.6?;

STEEL STRESS

NO 4atr 32
Rs = 0.a7
£s = 15935
o = B6.589
fu =

124.5
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0242¢VySER INSTRUCTIONS s 4 4

Instructions assume all registers initially cleared (isg-E;W) 021
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1. | ENTER THE PROGRAM XEQ MAS? P=0.0
2. | INPUT VARIABLE DATA AS REQUESTED BY
CALCULATOR (BASED ON ONE FOOT LENGTH
OF WALL):
P = AXIAL LOAD 1bs/ft R/S M=0.0
M = BENDING MOMENT in-1bs/ft R/S V=00
\ = SHEAR 1bs/ft R/S T=0.0
T = WALL THICKNESS inches R/S d =0,0
d = EFFECTIVE DEPTH (COMPRESSIVE |inches R/S H=00
FACE TO REBAR CENTROID)
H = UNSUPPORTED HEIGHT OR LENGTH |inches R/S BAR SIZE =0.0
OF WALL (USE KH FOR OTHER
THAN PINNED END CONDITIONS)
BAR SIZE = DIAMETER =+ 8 inches R/S BAR SPACING =0,(
BAR SPACING inches R/S Fee = 0.0
F'c = ALLOWABLE MASONRY psi R/S N=_ 0,0
COMPRESSIVE STRESS
N = MODULAR RATIO none R/S See Program
Description To
Output
3 | IF YOU WANT TO RERUN WITH REVISED DATA, LBL B p- (current valu
%
Revise only those variables you want new value R/S Same as above
to change or R/S
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02&?0C

PROGRAM LISTING

5 Pagel(Q of
pDer D97 0O4a1C
sTIV/ KEY CODE STEP/ KEY CODE
LME KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY  (67/97 only) COMMENTS
B1elBL “"MRS 43 12
2 44 x
62 SF 12 45 STO 11
83 SF 21 46 RCL 1@ @ e s
@4 SF 27 47 * =
85 “UNITS:1I 48 RCL @5
N-LBS*" 49 7 WHERE b = 12"
86 AVYIEW S8 12
e7 “PER FT 51 -
BRASIS" 52 STO 12
88 AVIEWNW 53 X1z
54 RCL 12
69e¢LBL B 55 2
16 1 56 *
11 STO B0 S7Y +
12 FIX 3 58 SQRT
13 =pP= = 59 RCL 12
14 XEGQ 91 66 - \fT__-
15 =M= = 61 STO 13 ko= ol o - we
16 XE@ ©1 INPUT VARIABLES 62 32
17 =y= = 63 7~
18 XEG @1 64 1 J = 1-K/3
19 ~T= *~» 65 -
26 XER 61 66 CHS
21 =d= =~ 67 STO 14
22 ¥XER a1 68 RCL 96
23 "“H= * 62 RCL B4
24 ¥XE@ @1 e -
25 “BRAR SIZ 71 406
E= =~ e 7
26 XE& 61 73 3
27 “BRAR SPH 74 YTR
CING= * 75 3 e 1-( ?
28 ¥ER ©1 76 - 0T
29 *“Ftc = *~ 77 CHS
39 XEG 61 78 STO 15
31 "“HN= -~ 79 ADV
32 ¥XEe o1 80 ADY
33 RCL @7 81 FIX ©
34 8 82 “MASONRY
35S 7 2 HWALL-
36 ¥12 As !ﬂi&q T 83 AVIEMUW
! 37 P1 u:wms 84 SF 13
. 38 % « (M) 85 ~UNITS:I
39 4 N—-LBS"
40 7 86 AVIEW
41 RCL 88 87 =PER FT
42 7 BRASIS*"

Mon: Aeter 10 +P.41C OWNER S HANDBOOK AND PROGRAMMING GUIDE 107 SpecHC MiGrmaton On keysirones The Funchon In3ex 5 10UNG 31 e very back Of e Handboos Reler 10 Aopendis € n
67 or 97 OWNER S HANDBOOK AND PROGRAMMING GUIDE tor enact sevitiones
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02:20C

PROGRAM LISTING

6 Page 100
Der D97 D4aiC
STEP/ KEY CODE
Line ey (6797 ony) COMMENTS SJ'E‘:/ KEY ENTRY 55/‘37‘:25’:5 COMMENTS
88 AVIEW
89 ~SOLID G 135 *NFP= -
ROUT" 136 FIX 4
98 AVIEW 137 RCL 12
91 CF 13 138 ARCL X
92 P = - 139 AVIEHM
93 RCL ©1 140 K = *
94 ARCL X 141 RCL 13
95 AVIEMW 142 ARCL X
96 "M = *~ 143 AVIENW
97 RCL 82 144 ~J = =
98 ARCL X 145 RCL 14
99 AVIEW 146 ARCL X
188 vV = =~ 147 AVIEHW
181 RCL ©63 148 F1I¥X 2
102 ARCL X 149 ADYV
| 103 AVIEW PRINT INPUT DATA 1568 ~MAS STR
164 7 = -~ ESS*~
18S FIX 3 151 AVIEW
186 RCL ©64 152 SF 13
187 ARCL X 153 “F¥ = *~ -
188 AVIEW 154 RCL ©3 MASONRY STRESSEZS
189 “d = * 155 RCL 65 ACTUAL SHEAR STRESS
1186 RCL 65 156 - o = v
111 ARCL X 157 12 P
112 AGVIEMK 158 7
113 “H = =~ 159 RCL 14
114 RCL @6 160 - WHERE b = 12"
11S ARCL X 161 ARCL X
116 AVIEW 162 RKVIEUW
117 *“H/T= -~ 163 “"FRA = *~
118 RCL ©4 164 RCL ©O1 ACTUAL COMPRESSIVE STRESS
119 - 165 RCL 64 r
120 ARCL X 166 7 fa = 37
121 AVIEW 167 12
122 "R = = 168 7 WHERE b = 12"
123 RCL 1S 169 STO 16
124 RARCL X 178 ARCL X
125 AVIEW 171 AVIEW
126 “Ftc= - 172 CF 13
127 FIX 1§ 173 "Fa = *
128 RCL 09 174 RCL ©6°9
129 ARCL X 1?5 RCL 15
130 AVIEW 176 = .
131 "N = - 177 .2 ALLOGABLE COMPRESSIVE STRESS
132 RCL 106 178 = Fa = 0.2 P
133 ARCL X 179 STO 17 2Fel
134 AVIEW }ge QRCL b4

Sigte: Agter © WP 41C OWNER S HANDBOOKX AND PROGRAMMNG GLIOE * tor

67 9 87 OWNEA S RANDBOOK AND PROGRAMMING GUIDE 107 92001 seywrones

on apy The F

Nes © 10UNG 81 e very Back Of e Handboos Aeier © Agpenss £4

[}



02420C
PROGRAM LISTING Page 70' JC

Der D97 0DO41C

stV KEY CODE
use KEY ENTRY (67/97 otﬂle) COMMENTS SJE"‘E/ KEY ENTRY (nglvﬂfggs) COMMENTS
—TI8T HVIEW 225 AVIEW
:gg §ﬁ813 : 226 ADVY
= - : 227 CF 13
184 RCL ©2 ; 228 ~STEEL S
:gg i 3 TRESS™
: 229 AYIEMW
187 RCL 85 ! 236 FI;EG
188 X12 g 231 *"NO*
189 - : 232 ACA
:3? iz | 233 RCL ©7
! 234 ACX
133 §CL 13 % 235 SF 13
236 “AT"
194 RCL 14 237 RACA
:gg gTo ‘s 238 RCL ©8
239 ACX
197 ARCL X 249 PRBUF
198 AVIEW 241 CF 13
égg EEbIB 242 FIX 2
= = 243 ~A"
281 RCL 89 244 ACA
ggg f 245 SF 13
‘ 246 =S = "
284 STO 19 247 ACA
ggg gsgéux 248 RCL 11
249 ACK
gg? ~COMEINE 256 PRBUF
251 SF 13
ggg gﬁlgg 252 FIX ©
253 *“FS = =
210 “AXIAL = 254 RCL ©2
211 RCL 16 235 RoL 11
256 -
_gig ECL 17 257 RCL 14
258
g:g gsgtux 259 RCL 85
2606 -
216 “BEND = 261 ARCL X
piv RCL 18 262 AVIEW
263 -0 = *
218 RCL 19 264 RCL ©7
gég aRCL ® 265 RCL @8
266 7
221 AVIEMW 267 12
2?2 “TOTAL = 268 *
oo + i 269 8
; 270 -
_224 ARCL X % 271 P1

ot Roler 1 HP4IC OWNER'S MANDBOOX AND PROGRAMMING GUNDE * for speciic #dormaion on keyswokes The Funchon inJe: & und 8! e very Sck O e Handboo Aeter © Appenta € »
87 & 87 OWNER § HANDBOOK AND PROGRAMMING GUIDE 1t esact teyaronss



02420C

067 097

D 4iC

STEP/
LINE KEY ENTRY

KEY CODE
(67/97 onty) COMMENTS

PROGRAM LISTING g Page 100

KEY CODE

STEP/
LINE KEY ENTRY (67/97 only) COMMENTS

272

273
274
275
276
2?77
278
279
280
281
282
283
284
285
286
287
288
289

291
292
(-12)
293
294
295
ee
296
297
298
299

ae
sSTO
FIX

20
3

ARCL X
AVIEM

“FU
RCL
RCL
7
RCL
7/
RCL
Ve
FIX

83
14

05
20
1

ARCL X
AVIEW
CF 13

RTN

290+LBL 061

CF 22

ARCL IND

PROMPT

FS?

22

STO IND

1
ST+
RTN

20

«END.

51

ACTTAL BOND STRESS

€0 = (BAR SI2EY T !
8 (BAR SPACING/i2) :

fu = \
Yo JD

70

80

et Agler 0 WP4IC OWNER S HANDBOOK AND PROGARAMMING GUIDE tor on hey
67 » 87 OWNER § MANDBOOR AND PROGRAVMING GUIDE for 050 asyriones

Tre F

N3e1 & 0D 31 e very back ©f e Handbook Reter 1© Appens £ @

n



02420C

REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
sze U2l vor.mea. 120 us?m
1 P eNG povariesgey ___ ONL _OFF
2 M pea RAD GRAD
[ TV B
[ _ T —
- 3 - FLAGS
e s S SET INDICATES CLEAR INDICATES
7 RAR SIZE 12 ] S ] DOUBLE WIDE NORMAL PRINT
ING 13 | C_|LOWER CASE UPPER_CASE
E'c
0 N 21 S Print a
1 As 22 ric ipput
NP 22 1. S | liser mode on
13 K
4 J
S
| fa
17 Fa
18 £b
19 F
(0] o
ASSIGNMENTS
FUNCTION KEY ~FUNCTION KEY
P
W

m
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KEYBOARD Page 10 30

CARD LABELING

XHEHP -4 IDXEEK

|_ON || UsER | | PRGM | | ALPHA]]

KEYBOARD

SYSTEM
CONFIGURATION -
4PRINTERR

CARD (¢ ms2
B
n



MASONRY WALL ANALYSIS USERS' LIBRARY PAUL !
PROGRAM NUMBER: 02420C OF 3

PROGRAM REGISTERS NEEDED: 99
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MASONRY WALL ANALYSIS USERS' LIBRARY PAGE 2
PROGRAM NUMBER: 02420C OF 3

A A
O O LERERRA A RAACRAROE
A0 A AR
A AR
AR
AR R
O R
A
A A
AR
e
AR ARRR
R
AR
A A
AL AR
AR A
AR

15






MASONRY WALL ANALYSIS USERS' LIBRARY PAGE 3
PROGRAM NUMBER: 02420C OF 3

0RO ACRRR AR ERML
O UARAAERRA
UM AR
AR AR AR
AR RER R
A AR
AR
L AR
AR
A RNR R
AR AR
A AT
A A
A ARAE
I
O AR
I
T

117






utectored ash
ﬂ':e. md. C‘W

)762CpROGRAM DESCRIPTION I cue /o

ogram Title 36 BEAMS

prtributor's Name Hiohel Walsh

iddress 824 rue principale
my St-Léonard de Portneuf State/Country Québec Zip Code GOA-4A0

hogram Description, Equations, Variables  Can resolve any one span strait beanm,

. without axial force, elastically.
v Shear

M Flexural Moment

EIT Slope of deformed beam time "EI"

FIY Deflection of deformed beam, time "EI"

See reference for equations.

Fan o di;mz/‘m'é g/a wﬁ/'or' /j/( a COWAZ/ //éaé/ ,f:;,)
.ALA’\,S , euo.és,o@/'w 0/1'7/ “f/ &o‘mz/m‘é f—«'w‘. IZ uﬂAA ‘/9/
9% ,AMZ/LM .a71 @(/u //9/

Necessary Accessories Cases with many loads need memory module.

Operating Limits and Warnings "EI" (Young modulus time Inertia) must be constant.

ROARK and YOUNG, "Formulas for Stress and Strain”, 5° ed.,McGraw Hill.

Program has been verhed only with 0 he wvonnhogwnwnwmwmmmmﬂmsmws&mmwmmm
dnmmﬂwmmwmwuwmumm .

ITHER P NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL. INCLUDING. BUT NOT LIMITED T0. THE
LEDWMSG‘WMMMMFMSSF&APWWWE mmsnwmmwmmwwmmmuoamwimm
GESNWCTIMWITNNWSNGG"GMFMG.USENPE“FMGMW\MTEM




0072C pROGRAM DESCRIPTIONI  »...

Program Title

Contributor's Name
Address
City

State/Country . Zip Code

Program Description, Equations, Variables T0€ "codes" for the end restrain are as follow:

f—
-

|

|

EE
SE
SS
NE
GE
GS

and for the six loading-cases: (they are written for EE )
co S 2ol WA — ¥R T

e
WB __ﬁ/ug ¥ __@_”.4

B —~=Jere g TET
“ > | a

Program use superposition to resolve the non-"ER" case (i.e.: SE
is simply EE with an appropriate moment added to SE, obtaining so EE).

Necessary Accessories .
mus
Opersting Limits and Warnings ¥B . can't be zero., .Subroutine ST don't be erase

if you use S5 or NE. Subroutine GE must don't be erase if you use GS.
Round-off errors can give such as a 10 as "EIY" instead of & zero theoric.
"~ Don't forgot: it's EI time Y and not Y itself...

Reference(s) . . . . S
Trus program has Deen verhed Only with respect ic he Die grven m Progras Descnpaon 1! User accepts and uses this program masenal AT HIS OWN RISK. in resance solely upon tws own
MEpeceon of the Program MENNS! SNnd WHOU! FEASNCE UPON BNy Mep o p _ "G the progy

NEITHER WP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR MWIPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL. INCLUDING. BUT NOT LWTED TO. THE
WPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES tN CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL 'm




007-2¢ USER INSTRUCTIONS Page 3 of 14

[SizE. Variaple.
(HP-41C)

’E’ INSTRUCTIONS INPUT FUNCTION DISPLAY

1] Enter subprog. that you need. "EEAY"

and "Q" must be enter. Also, "CO","WA",

wqgn, wn omon oDC” if it's a load acting e
—4on the beam. You can clear of memory . | B

___) the 1oads-prog. ("CO","VA"y...) you don'y . . A

need. Also you can clear end-restrain-
code ("SE","SS",...) if it's not your

| case (see "warning" of PROG. DESC. I )
L 24 SIZE. If you want register 08 (RO8)

for. your own use, write 9 in line 03 of
nBEAL'" and il line 11 of "FF". If you
want also RO9, write 10 in line 03 of

"BRAl'" (the same number must appear in
line 11 of "FF"), and so on... If you
want, say, i registers for your own,

and you have j loads, size must bes
g+i*3j =n (Your registers are RO8 to SIZE n

R(7+4i) if i is greater than zero).

3. ;NITIALISATION for a_(new) case:? _ _ XEQ'BEéﬁl‘ A P’

-4 Input length L . R/S - |E¥D:  alpha

‘54 Input "END RESTRAIN CODE" code | R/S a
64 Input "a"-length (Write negative

pumber for out, going then to 10.) a R/S C-CH: alpha

74 Input "LOADING-CODE" for load at (or

beginning at) the "a"-distance code R/S VALUE

8 Input numerical value of the "load" value R/S a
9{ Repeat 5. to 8. as you want.

127



0072 CUSER INSTRUCTIONS Page 4

SIZE:
(HP-41C)
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
10} You can, here, clear all prograums
and then, enter "FF", (No ".EN]]." statement are written on
| PFow, if you want BI¥(x),EIT(x),¥(x), magnetids cards, so, chahge "RTN" by
B (x), you exsoute "FF": | "END" if you want "CLP". )
11} O for EIY; 1 for EIT; 2 for };3 for V code R/S X:
12} Input X value to obtain fet(X) x-value R/S result
Xe
13} For a new X (same fct) repeat 12.
For a new fct, goto step 10.
Note that if you want "FF" in a prog of
your mind (i.e.: to find max. ) without
interruption: Put X in RO5
Set flag 00
o Put 0,-1,=2 or =3 in
RO6 to obtain, respectively EIYV,EIT,M
orV
Use XBEQ'GG instead of
Q' e
and then, the result isn't "pause"
and is return in the X-STACK. (Stack
is perturbed) Remember, the same number (No|END staterment or] mag.card, so
must appear in line 03 of "BEA'" and number ¢f line is diffegent if loaded
in line 11 of "¥p" , from mag. cards.)
12




07¢2CpROGRAM DESCRIPTION II  +u. 504

F-m Problem (Sketch if Desired)
7
; y’ A 20
T lm
: 2 x
| 57 2.
Y 4
100 v
Find EIA at x+3l= 50 and at x =40
EIP at x=0
and V(X=0).
DOLUTION:
input Function Display Comments
Since we have two loads, and
y no need of own-reg., size must
L “lbe gr2 =2 B 14
XEQ'SIZE’ s e :
XEQ'BEAM' . }nsugoggggggugh space.
100 R/S EXND alpha | It's _ SE
SE R/S a | The first CO is at 25
25 R/S C-CH alpha | It's COncentrated load
co R/S ¥ . It's intensity is 10. units
10 R/S a ¥e have effectively another load.
aa %§ G-CH .alpha | COncentrated, again
20 R/S a7 1ro more loads, put negative one.
_ 1lchs R/S , Input are finished. Goto computa-
XEQ'FF! C-FCT m tion.
- . e Deflection, first, say...
0 R/S X ... at %0
_ 50. R/S «240846 . . . L ..B0, downard {=) :
: X : (if the PAUSE imn't suff. to
.} read the answer, press chs twice)
40 R/S -246420 L
X ] Fo more value for deflection.
XEQ'FF . C-PCT Por rotation, say
v (J). R/S X at simple support
s §9064.375 | nliagicieermiessisd)..
XEQ'FF C-FCT _ For shear, it's 3
C3) z S X _ at simple support
gV S 11.4919
mﬂl vy li rl -0 J =25 /uﬂ// ‘94 el 7.4819  and 4’5
e e 25.0000 ) Y 24919 (See pje 1 ) 123




00752C w
REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS

00 EXYIeft-support. | sze var. 7or.ReG. USER MODE
01 ; EITleft-support . ) ENG fx [ Vo) ON OFF
02 ; K lest-support - : DEG . RAD GRAD
03 Y. left-support
04 ! M right-supports also, indice ; ’ FLAGS
05 .__lenght' also, X in fct(X) . T
06 —‘ddrease Of "a"-vuue' 8180 Order Of L 4 SIC . SET 'ND'CATE‘S CLEAR .ND'CATES
4 --the derivative of EIY'(x) to obtain] °° Ko pause 1n ause in

1 . manted fct.

07 . First register wich is free (addresse
- of the - )
o8 . Used or reserved register
Each register used by 363EANS, folloy-
i ing reserved by user, are grouped by
--4,..3 (one group Ry load):

_ i

| T - "exponen‘t"-va.lue
T T a A tensrt the load. ’
—~—1 ~ 'The exponent-value is owned by the :
: "load"” (CO WA WB Y ....) and tell to
| the _prograr vhat kind of "constant"
.....l.is_store in the "group-register", and
._____so, more meaningfull than a simple
-..jarbitrairely .code when computation .. ..
. ,o(gggrlisting and comments of "FF") ... ..

R T

..... — B B -

-SIZE"“Ybu muBt detemine yourself 1 the ‘size before running a.ccordmgly

. D S ———

to s __n_._,_!L o+ 4 4+ 3a3 1 J&;e:r:et i _number of register for your
—— ,_nalm use, J number of loads

- Your "ivt 'i"egfs ters reserved are ROS

o R(7+ 1). Don't| forget modification | ASSIGNMENTS

i is not zero.

line O3 of BEANS and 11 of FF if | FUNcTION —KEY FUNCTION KEY

- ﬁmo&?%“%m eses 123905 ’€°3r e S

i
!
i
l
|
i
T

' .
i i
i

— g
i
|
i

!

7!
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007c2C PROGRAM LISTING page 7 of 14
Der De7r Baic
sTev/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
o LBL'CU TONg 5 LU, “Yoment load
_'REL IND 07 " first disp. reg. “RCL 05 |
! : : ' RCL IND 07 . first disp. reg.
ST+ 07 - I '
B L
W o =
. PROMPT w { . LAST x _ M
. .CHS ' i RCL .05 7
5 ST0 IND 07 | 4__4_@ el f -
B £ 2O e S B
___;/ ) : - .RCL 05
RCL 05 ; a#0 'RCL IND O7
oL 2 | i ST# 2 e '
- s Yyl : —
* . f T ST* 2 T
LAST x RCL IND O7 T
X<>2 a ke »* Ke
x?2 —a\? . . 0
M E’ ﬂ'//j a) /‘("ZA 70*;01. > . F . 'é/.",'a[l'-d\
ST+ 04 E RCL 05 et =
RCL T 2 X412 \ '
/ My = e b= st/ T s I d-aykza
* i s/ Z ; 2
ST+ 02 / . :
X<> Y Mg = Wal (2h-22) 6 , ﬂ7,3 = M oa (3l
/ ? * , ki
ZCL 05 ex;/ﬂ-sxéc - EIgyekI4 O
w0 fCL 05 g go HDY
RCL T Ay o/ "W
2 o Ter Joo TEE PROMPT
* / ST* 2
+ ST¥ T
* ST+ IND O7
CHS ¥
ST+ 03 ST- 03
RCL O7 :RIN
+
0 :«lr R 3
3 3 ST- 02
STO IND Y : 1
2 ; ST+ 07
ST+ 07 2
RTN STO IND 07
END (1) XY
Y -
:rr; o1 texge%t}\gneggcr.s‘tg’ard.
END (1)
50 00

125

Note: Reter 10 "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE * for specriic mformation on keysirokes The Funchion index @ found st the very back of the Handbook Rieter 10 Appendi E n
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE  for exact keysirokes



L REON
007c2C PROGRAM LISTING Page £ d
Der D97 B41C
STEP/ KEY CODE STEP/
LINE KEY ENTRY  (67/97 only) LINE KEY ENTRY COMMENTS
01 Lbl'WB 51 ngx; g}
___RCLOS . o
RCL THD 07 g / k> 'RCL 05
) s'rg 06 .
xf2 ..
hlt b e 'l ST - 04
.1030Ln~ho7 ; w20 . T
) L o b | L C
= » _ o : l/x
___RCL 05 ;““’(’ }ﬁ“ 5_ fr-mn 07
"2* $ ? ! ST 4 07
+ ¢ fo 5
XCDY k 3 ! STO IND 67
¥ A 3L+ 2 1
Last X fr: b;d Q AN L or A
2/ ! B :
20 ISz’_I'[‘)“/ z ﬂ/’ -,u,h (0 a\) (2&'343 07? LEL' DG / /,
RCL 05 60:?[ ) 1 g [
- T -2 A ST+ 07 ~ E10
3’ /‘15 pﬁ ’”R z'bdfb RCL 05 . F.:__)IL
. 1/x '
}EEL XD 07 EIG=EIx, 0 ENTER 4 '
RCL IND 07 ,(; / X 42 , k’;:;zem
+ Stwmu €0 /s ' 2 _’1 3
i s £
RCL 05 1211)1:
fer 0 ST % 2
’S‘Tff . BDN
YEIY
et o6 i PROMRT
: IND O
PRF 0w SBFR
5 \ ST 4+ 04
'¥B ngT; 02
ST %T ST + 03
* 2
Hie ST «+ 07
ST/ 06 RTN
X<c> T 29 END
50 ST 02 00

1%

Hote: Refer 1o “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE * for specrhc mnformation on keystrokes The Funceon index s found 81 the very beck of the Handbook Reter 10 Appendu & r
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE  for exact keystrokes




007o2C

PROGRAM LISTING

Page -Cj of /4

Sote: Aeter 1o “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE for specthc

pm;,[a,ad‘ bty TRTN

The F

on ey

67 or 97 "OWNER S HANDBOOK AND PROGRAMMING GUIDE " for exact keystrokes

De7 Ds7 B4IC
sTRP/ KEY CODE STEP/ XEY CODE
LINE KEY ENTRY (67/87 only) COMMENTS LINE KEY ENTRY (67197 only) COMMENTS
r1 LBL'TC X3 XFQ'Q
_ .RCL 05 . N .
__ .RCL IND O7 : 2—\(/_% o4
3 : s .ol ?%B; - Z7Jm4/‘aﬁ 4
- _ "X ¢ 07 A 1‘/a<0
. -LAST X o
_BCL 05 RTN
: : STO IND 07
RRUE Eatllmwé 9/ / . 07 6% 'C_CH:
.- by AON
_ RCL IND OT cuabid o lo: PROMPT
2 _ASTO X
¥ IQ éFIg (l’ 2a) ﬁgpmn % o )(\‘.’d"TLoad'/‘MP
‘RCL 05 _é? 3T0'Q codr
fioL 05 2836 (3,-20) 14 EXD
/ | My * T (3020} 0! LBL'GE ’
RCL 05 XEQ'Q 2 ’
20X 42 y. - 2€I8 } 3\ 03 KCL 03 d I
ST/ T g™ ‘=5 ¢ RCL 05 M /
ST/ Z + ¥ Tramslo Ler
/ / oM pit N bu-‘{.
2 - ST + 02 0 0¥ a[o—n
§¥§% ST- 04 é]wl[‘ld‘
> 6 - N
3 / éébwwéo'*t/ Ky -
* RCL 05
0 1 13 . x*f 2 %}——————(
i ST+ 07 Re
* §o- 00 l’ e kel
“ETT STO 0 7
PROLPT % srép- o -l ¢
ST ¥ z END LA
ST ¥ T 2/ LBL'GS 2:\[ '
ST0 N2 07 : ¥50'GE
ST- 03 RCL 04 } (
40 RDN . 049% 35T 02
ST + 02 RCL 05 qwdd  Simply
RN x*f 2 supper
+ | ;
fr o4 3 &é'mvl«nl'or;’/ //‘g
5% 1807 ST+ 00 £p=0 w1by-0
ST + 07 CL X Kp=My-Plg .
q N [
g’ﬁg "E"‘(-d'z)&/ BM gg 04 51'5”: g]‘j‘ 4 ﬂ:éz_ﬂ
@0 LBL'EE — 14 e END
,U'Z‘/c: No “bnd" gdag/wj Z(A cands |

e,

121

nJex & ound 81 the very back of the Handdook Reter 10 Appencix £



00%9c2(C

PROGRAM LISTING page 104
Der Os7 Baic
STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
o1 L3L'WA 3 g__ﬂ:f\ ST X<>T 1
_...RCL 05 . 7 2] ... ST 4. 03
" RCL IND O7 | ’ a I Ao BCL 05 .
e = . ! : = 2
_xt2 ] ;
* : __!CHs
““RCL IND 07 2 ﬁﬁ ,;/‘L (1’-4\ /1*43 ~sre 04
3 ' ; Zl’ 1 i
10 * 60 0 :
o .4 '
X " gqm :
i >Y . PJ*”A §ro m;?r
P _ ST+
’ ‘é‘AST x - (f-a)? "END
St/ z , 2 LBL'SS
© RDN ‘ 9 ey sE AT
- RCL 05 .. : RCL 04 . "g®, rl]
20 RCL IMD 07 04 ® TCL 05 ; for
+ /
¥ ST- 03 dwwf,: ,%1478
2 ‘ncg 05 o TSE:
51/ 2 ’é 2 RV |
RCL 05
X f2 / Mp=C ”5/‘/
ST/ 2 ST+ Cl ETh,: Cxé, - #a!
/ CL X : ¢
30 RCL 05 14 % ST0 04
/ . _RTN
NE 7,
RCL IND 07 o} XEQ' SE ’K 217
x 42 RCL C3
2 RCL 05 rpr? )
7. x4 2 h \/}"‘,7 'F,nujiu‘l
L3 | WO ¥*
PROXPT 2 wmw/ ;,/ s
4 STH Y o8 / o SE
ST % 2 ST+ 01 . =0
=0 A
ST ¥ T 1.5 b Ry Ve
STO L / EIH)" [ R 2
gL x e 0 Exéy = EIh Y P_@!
ST+ 07 8T=- 00 2cl
X¢<>T CL X
ST- 02 STO 03
LAST X RTN
50 ST-IND 07 1800 =ND
128
Note: Reter 10 "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE 10r specrhc on The Fi index & found 8! the very back of the Handbook Aeter 10 Appenck £ »

67 or 97 'OWNER'S HANDBOOK AND PROGRAMMING GUIDE  for exact heystrokes



00752C PROGRAM LISTING page /] ot 19

&7 D97 Bac

P/ KEY CODE ' STEP/ KEY CODE
KEY ENTRY  (67/97 only) COMMENTS LINE  KEY ENTRY  (67/97 only) COMMENTS

01 LBLYELAL , 51
"CLRG o ﬁ‘aé ta d o7

— '8 i : ,
1510 07 fr e

T Le - ’ conk

70

129

W0%: Refer 10 “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE * for specihc on key The F index 1§ Iound 8t the very back of the Handbook Reter 10 Appendhs € n
67 or 97 OWNER'S HANDBOOK AND PROGRAMMING GUIDE  for exact keysirokes




007

¢©2C PROGRAM LISTING

Page [ o |
Der De7 Baic
STEP/ CODE
LINE KEY ENTRY ‘KnE,Y',anD:) OO“RN‘I’S 'LTEN:I KEY ENTRY 575;7 only) COMMENTS
.01 LBL'FF | (‘m,,ul{ §1_RCL IND 04
— 7'0'?0'1‘3 . .; ’_]2-/ ..... % EIB(’-’ ‘j ;zD } REL 06 -. v\ ,ib :'"
S m,-,g Ced 510(1.\ ‘y_— | ; o " 2 “5' ?
. icHS . .= & X< 0% N,
530 86 — LR (D d=-2 | . igro 06 . §~- “ F ""\/\
"‘%'X=’ e i MAAD 0= "3 . ﬂg,rx % - " ; < A
b - et . ;._- PR o -;&‘\ - “ [
570 05 . '7“;“2'44 I TN 2L R
et E [ . . . . z .
10 : Y H : S
g e | ol 13 o il T
T ~ T / < iy Y. ’ g Q-‘ &'lk
3L 85 /"”"ig *\:L IND 04 bR~ AA
RI e + W NREE ST
2 si? floy 00 2 wRET D
RCL 06 7 577 Poc IBLO3 @ S~ v ™ |R
A35 Pu? A rm Pos ST+ 04 A §,\ v
X> 7T 'T RLOA ey, A
l E 3 x > Y'? k_(( E L
./ GT;) 00 - +
3 R &
6" FS ? 00 s I/ fan 5081‘::»»\&;‘
L3L 04 w MR b ,P,,c;:,m psé
! H % '
RCL 06 = Sy E'FU 08 / ‘é,
CL 2 ~ = Y "LBL 09
© + Y ¢ 3
INT g 80 X = Y?
- FACT R S GTO 01
1/X = O 4+,
RCL IND T 3 GTO 05
: . égb CLI -l oz <o
RCL 05 S | J e
¥ D = 4 E&‘i Be
‘DSE Y Nt lltcr, T
GTO 04 N , 90 |
40 RCL IND Y s > ' 1 = cro 03
o SO+ &
p ~\7=; + 0 :
Ror, T 04 Lo ~ Tan 0
Tes00 > oeg 02
oalw |,
gro 02 " 98 END
ST + 04 :
50 CL X 00
o .
vode: <€KD°= 1 i K >0
m m
<KDY = (KM K 1

Now: Reler 10 "HP41C OWNER'S MANDBOOK AND PROGRAMMING GUIDE " for spechc mnformaton on keysirokes. The Funceon index & found &t the very back of the Handbook Reler 10 Appenc En
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for exact keystrokes
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0 C PROGRAM DESCRIPTION Il rueiza 14

Sample Problem (Sketch if Desired) A €] 4
v 2. A F'MMMZA Vl/}/m s mmf{;':/ ’\4\

“:jf_w ”‘? o b”””"”" S.“'Ffou wﬁﬂuf dﬂ‘d’” 2009 |

a.t¢//womi '/ydwwum]joa./‘/ L4 s “fP%f ,[lri —¥

Suppost, /Z” ibmm%d/m oy P’ bl calblen /0
S e wnd C is }wlwldv MZQ/M wl/ww/ / botows av owiar

.lm/v So, puw» MﬁA[ i< ’ 7 ] y lF 14
" *L é

//s iwo A pama beamn . :
Al/“A cond ' A/’ mvd;[l( A«Pf;q?/ asb ﬂ/mddmﬁ/ Guyéd,/

ﬂuudzm 'e VAm maﬁ Ao O amd we Aot %{ I 3 r
amu?f a dbaud;a 0 gu% uw%&awpfm ax¢aoa(ﬁwﬂ-
Craid /MU, upu-ao,/[. MG/M e 1 (em) | we Aot
SOLUTION: om uPM'm[/ :&/‘(.xﬁl'm 4, - it’s udl ,é/hau" P V'{m,m' bl
input Function Display Comments
paelion | P, s - 00 +.4, . S

AL zwmwy wh/ /uuz/h owe 0w £

| Y P
I - Cor = t{ AI & ti v 2 ﬂﬂwzfﬁ
XEQ T BEAp L: so Size 14
2000 /9 evh: i S rimum
& E P/ ol * . 14 g+ 2¥3
1000 e/ Jc-cH:
c0 R/S wroo
2 cHs R/ o= e Swmy Pis A...upwa,oJ- -
2 s K/s Yy
o Xp@k; FF CX‘FCT: __ .
1000 R/S ;aés 33333.3 se, ufw—anz{ té/éldm

Xé‘[ T eﬁM L | ‘,M

_AF £, o da-=
- O .é/s ’ C-CH:
wA Kl lwik:
/. 4 | ﬁ/s o da-s
] CHS
e ] )((‘@T/'-'r’ _ ¢-FCT:
.0 Qf X= -
IJpoo . . -5,25 &Il




00%c2(C

Page /9 o |
(CONTINUATION PAGE)
e, P 250 Y ek 7’ Aﬁ/ Z
(1M ” - & Aaffv?
—_é_—_w--,dcu/' ._c&mq:aﬂ{ gb\ N} ) l"“ {
: 20
drt _a.a S-S (l /a
_JAHC SO 497[' %
AL B2

RS @gm_i_,Zuy 7 Jj‘. K&f D _im f04

] - ﬁ;ﬂ;“ﬂ/ ¥ ;ZJZ%BQ ;prm Zé ,,40 hwr

e loads . aa ! .&J’?’
ekl 3 ¥ /4«/; bl

T g_ - d;s,____ _,%7 iy ;‘f‘[ TBé’/j7 X

YEq T&;Z _g/w AT S
Hew': ——  2co. _sTo 65 __ 0. Sw_04

- XM( T HE . B

-7/ .‘oqu Fhacsr f/"ﬂ’/ LNPUT ﬂp/ (fe A‘JJW#/&‘-‘B

X € z@ TRCA Li__ 2000 . . ...
K/s C’Aib : GE
= e
e é T WA 4.9
£/ >_@=. . 160D

_——M Mwm 2ejamd s ) _(~Cb’ cO A
- . W 2520 _cHS .~_Luf>.4¢'ﬂ/j.)-._-.._

_— . — 8 3 a = ... 1 CcHS
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PROGRAM DESCRIPTION I ruer o5

hogram Tiwe .. TRUSS . DEFORMATION

lontributor's Neme  Paulo de Salles Mourao _

saress ___Rua Eng. Amaro Lsnari 110/201 . . ..

my _Belo Horizonte == . . . Swte/Country MG, BRASIL 2zip Code 30000

Mogram Description, Equations, Verisbles 1) For a loaded truss , it is of interest
to get the elastic line for both superior and inferior polygonals
___. of the structure , that is , reSﬁective joints' strains under
elastic deformation , which is the program's goal , restrictive
__to the more important vertical displacements .
As everybody knows , there are classical types of trusses that
____received particular names , such as Warren , Pratt , Howe .
Notwithstanding the standardization , they can vary to a certain
_ _extent , and non typical designs can vary widely . For this reason,
it is difficulty to combine a vast :ange of application with a
.-high degree of program's automation . So we decided to sacrifice
some on the last one , in order to maintain an wide applicability ,
..... that includes all standard trusses and great number of non typical
ones , without redundant members .

_2) The sacrifice doesn't go as far as reguiring reentering of data
as such . However , references to data are provided in“such a way
 that the user will furnish them to the L1C , as oriented by the

display,opportunely .

~3) Now , let us present the chief variables of the program
(see continuation page 2)

Ja—

‘Necessary Accessories 2 memory _modules -
 Operating Limits and Warnings 30 angles and_20 sides 1imit the size of the struc-

—-ture for one straightforward run , but since subsequent runs can

_____always be done , _there is no total _limitation .

Reteronce(s) __ Theory of Structures_, by Timoshenko and Young
__Ed, McGraw-Hill Book Company ., Inc .

Mmmwwwmwnumw“wnmmn wmnmmmmunnsomnsx.nm-qumm
napecson of $he Program matens! and withou! UpOon any ey o GESCNOAON CONCErTENg the Program matena!

NEIMHER HP NOR THE CONTRIBUTOR MAXES ANY EXPRESS OR WMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL INCLUDING. BUT NOT LWHTED TO. THE
WPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
umsesucomscrmwlmonmsmwormmm‘useoarevmormsrmmmrsm 141
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CONTINUATION PAGE page 2 of

PROGRAM  DESCRIPTION I

3-1)

3-2)

3-3)

3-4)

L-1)

4-2)

Angle , as symboled by the 41C sign : £ . Refers to the angle
between two concurrent bars , not to the angle of the bar
about X axis , which will also play a role , and will be
referred to as angle (L ) about X . For practical reasons only
the angle unit is the degree with decimal fractions .

Unitary stress acting on a bar , positive if tension , negati
if compression . Will be called 'S' , from sigma .

Fictitious loads symboled 'FP' are the main findings from the
program , they come from the sum of adjacent angles variation
in each desired joint . So , they have no physical dimension,

The vertical strains , symboled 'ST',being final outputs .
Consider now a triangle , whose ver- 2
-tices were numbered 1,2,3, meaning

that such numbers became references

for respective angles. (Suth refe- 43

-rences match the registers that 42
contain the angles). The sides were
numbered 42, 43, 44 , but instead of |
standing for lenghts of the sides ,

such references apply to 'S' varia-

-bles (3-2, above.)

44 3
Fig |

If we prefix the symbol of a varisble with the letter 'R' ,
we symbolize the reference to such variable . In this way,
'RS' stands for a reference to the variable sigms , and

‘R4 signifies a reference to the variable angle . As stated
before , such references are numbers that match registers
where the variables are stored

Figure 2 shows a joint 'J' where 3
triangles concur . As this joint is
being treated in program's running,
the user will be invited to make
entries , and besides what will appear
in the display to orient him, her,

the following simple rules must be
obeyed

4-2-1) Couples of angle and sigma refe-

-rences will be called for , fre-

-quently, respective to the ele- Fig 2
-ments of a triangle .

First rule :Entered an angle reference ,its counterpart is
always the opposite side sigma reference .

see continuation page 3

14
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CONTINUATION PAGE page 3 of 15
PROGRAM  DESCRIPTION I

Example : In figl the couples are :
1-42 ~ 2-44k  3-L3

4-2-2) A joint (knot) J is being considered (fig 2). In the case
illustrated three triangles are to be computed (may be one
to several). The order of triangle treatment is not relevant ,
but of course it is easier to follow & sequence , as :
1-2-3 , 4-5-6 , 7-8-9 ,
or the reverse , but not either beginning or finishing with
the middle triangle . i
On the other hand , it is mandatory to begin each triangle
with the angle contiguous to the joint in question (for fig 2 ,
1 in the first , U4 in the second , 7 in the third triangle.
For the other 2 couples in each triangle the order is irrelevant ,
but again it helps to adopt @ rule ; 7Or example , counter-
—clockwise , we'd get the sequences cited above .
After the n triangles have been processed , and the program
asks for elements of the n+l triangle (nonexistent), enters
zero and run - the next joint will be ready -

5) The searched vertical strains are due mainly to the variation
of the angles between bars , but if jnclined bars are present,
there is part due to variation of respective lenghts. See in

next item 6 how to consider this . Referring again to fig 1 ,
varistion of angle 1 is @ function of angles 2 and 3 , and
the unitary variation of each side ; if we call DL the v&
-riation of a lenght L , we can write :

DL/L = S/E , beinz E the module of elasticity ,
supposed constant . The second member will be used .
Now, the formula for angle variation . According to the refe-
-rence , we can write for the variation DL of angle 1 in fig 1l :

E(D4Ll) = (Sk2-Sul)cotan(2) + (Sk2-S43)cotan(3)

It is not necessary to write similar equations for the other 2
angles , because only 1 angle in each triangle will be consi-
-dered at a time .

For each joint respective D &L will be treated as the ficti-
~-tious load (FPS there applied, and after all of them have been
computed , they are input in the last part for desired strains
gathering .

6) In case of inclined bars , besides
the effects described in zS , T
there will be strains due to FP l”"
variation in the lenght of the
bars , and we can apply the £
same fictitious loads concept ,
considering at bars' ends two Fig 3
egual FP with opposite signs .

see continuation page b
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CONTINUATION  PAGE page 4 of y
PROGRAM  DESCRIPTION I

In each inclined bar , the intensity of FP is :
FP = (S/E)tan(4) £ =angle about X

If £ is positive , as in fig 3 , the sign of FP depends on
the sign of S . For a compressed bar , is negative , and

so is FP . It is necessary to state to which FP applies

this negative sign :it is to the left FP , so the right FP

is positive . A positive FP leads to a positive strain ,

that is , a strain going down , for this is the natural
tendency of a joint in a load structure .

Lbl S (reminding of slope) takes care of these calculations ,
and for clarity to the user the FP value displayed is preceded
by the reminder "TO RIGHT", meaning that the FP sign applies
to the right element . Summarizing : If FP is displayed with
positive sign , the situation matches fig 3 ; and if negative
sign , invert fig 3 .

7) After determining all FP , we consider them as concentrated
loads applied on a simply supported beam that matches the
truss , as long as abscissas are concerned. The bending moment
that results at each joint abscissa , equals respective strain.
Related computations are performed in Lbl T , that asks as
inputs each FP and respective abscissa . Then , strains are
output currently from left to right , at each R/S command .

8) How to reference an entire truss 7 Very simply :
Number angles "ad libitum" from 1 to 30 (if more angles , sce 9)
Equal angles must receive same number .
Then , number sides in same way, from 31 to 50 (if more , see 9)
Such numbers will stand for sigma (S) in the bars , not lenght.
The program will prompt for angles , first , which must be en-
-tered according to the numeration. No more angles , enters o,
run , and the program prompts for 'S', that will be entered in
similar way , and so for the conclusion .

9) If the truss exceeds program's capacity , run in first part
how many joints as possible , then renumber the remainder of
the truss, and make another independent run for determining
lacking FP . The last part , Lbl T ,can take simultaneously
20 FP and abscissas . If 2 or more runs are necessary , the
results must be superposed (in this last part).

10) Vertical bars at ends - If in pg 5 truss ref.30 and ref.42 bars
were vertical ones , at Lbl S 90 could not be angle entry , but
with adequate precision we'd entry with ATAN H, being H the height
(1645). This ensure to be 1 mm the X of FP near left support , and
s@milarly for right support . Another option is introducing &
fictitious moment ecual to vertical bar's strain at respective end
but this doesn't make use of program's facilities .

14
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Sampie Problem (Sketch ¥ Desired)

The truss below was numbered for angles and 'S' values . Respective
values are given in page 6 table . Find the elastic lines of both su-
- -perior and inferior polygonals of the truss .

Angles

34 40

30 32 33 36 38 39 42 S

3! 35 37 41 N,
AT N AN

Take E=206000 N/mm?Z

JOWMON: /e assume the program loaded in the 41C , and SIZE C6C covered

input Function Display Comments
XEC ELTRUSS £ Call the program
2064000 R/S END RIES Fnter £ and run
WITH ZERO Advice about going on
ANGLE ENTRY __What will be entered now |
L1 Angle ref, 1 enter., , run
1 R/S £ 2 1e ref, 2 enter , Iu
88 R/S f 3 Similarly ...
£1 R/S £ Similarly ...
gc R/S 5 imilarly es.
3G R/S £ Similarly ...
60 R/S L7 Similarly ...
ac R/S 8 No Bth angle, enter. 0O,run
\ 0 R/S SIGMA ENTRY Next variable entry , the
S 3C 1 _1st is referenced by '3C',
83.22 CHS R/S s-31 As each reference appears
£, .62 R/S S 32 in display ,respective
10.76 R/S S 33 value is keyed in and runs
18.82 CHS R/S S 34 (See S tahle pg_£ )
CHS R/S S 38 -
£7.13 R/S S 36
| FEX_CHS 20 R/S S 32 As a zero value would ter:
62,]% R/S S 38 -minate the entry , enter. |
9.l CHS R/S S 39 in its place a tiny value |
13.25 R/S S L0
62 .65 CHS R/S S L1
55,90 R/S S L2
£8.22 CHS R/S S 43 Nonexistent ,enter O ,run
C R/S ; AROVE JOINTI? _Asks situation of joint
Y OR N Y=AROVE , N=RFI1 QW
Y R/S KNCT N First above
TRIANGLE N 1 Knot, triangle, and refe-
R& RS ] -rence entries are given
lileser must review 4-2 3
See _continuation pg 7 |
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CONTINUATION  PAGE
2 page 6 of
02308C rrocraM DESCRIPTION II 15
'S' table Unit : N/mm2 Angle table
Unit : deg.
R S R S R S R & R
30 | -53.22 | 3L T -50.8% TRTT"ETTE‘ (17311 5. 3C]
31 45,62 | ;35 67.13 | (39 13.25] B8~ 860
f5 T 10,76 |36 _0.00] |kOT=62. 1Y 5617 |719]
-158.65| 137 T 67.13 | |41 ] 55.90] T, | 89
10762
6750
2738 : 4012 4012 2738
FPI FP2 FP3 |
) 1
|
| 1645
e
FPI FP2 FR3
3900 | 2850 2850 3900 d
6750 i :
9600 !
]
13500 |
i
TRUSS measurements - abscissas of the knots
Unit : mm
Determined FP table
~ principsl !additionall sum | ,brinéiball
FP1 | 0.C01159 O. 000155 I o. 00131&1 rP1 l 0.001192 .
FP2 | 0,001705 : | 0.001705 ‘rpz 0.001398 |
FP3 | 0.001575 0.000190 " 0. 001765 re;»u 0.001665
s U P E R 1 R INFERIOR
146
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CONTINUATION

PAGE

PROGRAM DESCRIPTION 1II page 7 of 15
Input Function Display Comments
2 ENTER 2 Enter couple of & and S
3 R/S R4 RS 2 references, according to
1 ENTER L-2 item , thrice for each
32 R/S RLRS 3 triangle. This comment will
3 ENTER repeat as comment 1 .
| 30 R/S TRIANGLE N 2 Second triangle of same knot
R{LRS 1 will be considered
3 ENTER
33 R/S RLRS 2 Comment 1
4 ENTER
34 R/S RLRS 3
5 ENTER
32 R/S ;E;QQG&E N3 Third triangle is referenced
0 R/S FP1=0.0C1159 As nonexistent , enter O ,...
R/S KNOT N 2 First FPl is displayed , and
TRIANGLE N 1 second knot is announced
3 ENTER RERS 1 Comment 1
32 R/S R4 RS 2
3 ENTER
33 R/S RL RS 3
4 ENTER
34 R/S TRIANGLE N 2 Second triangle of this joint
RL RS 1
6 ENTER
35 R/S RLRS 2 Comment 1
5 ENTER
36 R/S RARS 3
7 ENTER
33 R/S TRIANGLE N 3 Third triangle , joint 2
RLRS 1
6 ENTER _
37 R/S RLRS 2 Comment 1
7 ENTER
38 R/S R4L RS 3
5 ENTER
36 R/S TRIANGLE N 4 Fourth triangle , knot 2
RLRS 1
5 ENTER
39 R/S RL RS 2 Comment 1
[ ENTER
40 R/S RALRS 3
3 ENTER
38 R/S TRIANGLE N 5 Fifth triangle is required
RLRS. 1 As nonexistent , enter O ,
C R/S FP2=0,0C1705 run , and FP2 is shown .
R/S KNGT N 3 Third joint will be treated
TRIANGLE N 1
RLRS 1 Comment 1
see continuation pg 8

147

m
' -
-
P |
<
~



02a3n:u

CONTINUATION PAGE

PROGRAM DESCRIPTION II page € of s
Input Function Display Comments
3 ENTER 3 Entering elements of knot
38 R/S RLRS 2 N 3, TRIANGLE N 1
5 E?TER 5
39 R/S RLRS 3
A ENTER L Comment 1
‘ 40 R/S TRIANGLE N 2 Second triangle
R4RS 1
2 ENTER 2
41 R/S R4 RS 2
3 ENTER 3 -} Comment 1
42 R/S RLRS 3
1 ENTER 1
39 R/S TRIANGLE N 3 Third triangle , nonexistent
.RERS 1 : Now are complete FP due to
0 R/S FP3=0.,001575 angle variation for superior
polygonal,and for the other
XEQ S S effect (item 6), call Lbl S,
RCL 30 =53,220000 For 1lst inclined bar , enter
R/S ANGLE ABCUT X | S and run . Now, asks angle
RCL 01 31.000000 Call it and run
R/S TO RIGHT Fosition of FP for sign
FP=1,5523F=4
. Now, run for the other bar
XEQ S S
_ RCL 42 -6.5220 01 | Call the stress, and run
R/S ANGLE ABOUT X The angle is 180-41
182 RCL 01 3,100C C1
L - - 1,’4960 CZ
R/S TO RIGHT
FP=-1.9023E-4 | FP is positive, since the
point is to the left of bar.
Now we can return to Lbl Ok
XECQ O4 ABCVE JOINT? for the inferior polygonal
Y OR N Of course , N
N R/S KNOT N 1 First knot will be treated
TRIANGLE N 1
RLRS 1 Comment 1
3 | ENTER 3
30 R/S R4ARS 2
2 ENTER 2
31 R/S R4LRS 3
1 ENTER 1
32 R/S TRIANGLE N 2 Passes to 2nd triangle
- RLRS 1
L ENTER 4 Comment 1
34 R/S RLRS 2
5 ENTER 5
32 R/S R4 RS 3
3 ENTER 3
33 R/S TRIANGLE N 3 Fasses to 3rd triangle
RLRS 1
5 ENTER 5 Comment 1
36 R/S_ RARS 2 .
7 ENTER 7
33 R/S RLRS 3 14

see continuation pg ©
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CONTINUATION PAGE
PROGRAM  DESCRIPTION  II page 9 of 15
1 Input Function Display Comments
6 ENTER 6
E 35 R/S TRIANGLE N &4 Nonexistent
— R..RS 1 Enter O , run
‘ 0 R/S FP1=0.001192 FP1 output . Run again ,
| R/S KNOT N 2 Announces 2nd joint
- TRIANGLE N 1
RLRS 1
7 ENTER 7
33 R/S RLRS 2 Comment 1
6 ENTER 6
35 R/S RALRS 3
S ENTER 5
36 R/S TRIANGL Second triangle of 2nd KNOT
RLRS 1
7 ENTER 7
38 R/S R&L RS 2 Comment 1
5 ENTER 5
36 R/S RARS 3
6 ENTER 6
37 R/S TRIANGLE N 3 Nonexistent
RLRS 1 Enter O , run
0 R/S FP2=0.0C1398 FP2 output. Run for 3rd knot
R/S KNOT N 3 This is the last joint of
TRIANGLE N 1 inferior polygonal
RARS 1
5 ENTER 5
36 R/S RARS 2 |
6 ENTER 6
37 R/S RARS 3
7 ENTER 7 _
38 R/S TRIANGLE N 2 Passes to 2nd triangle
RARS 1
4 ENTER
LG R/S RLRS 2
3 ENTER 3 Comment 1
38 R/S RARS 3
5 ENTER 5
39 R/S TRIANGLE N 3 Last triangle of last knot
RARS 1 _
3 ENTER 3
L2 R/S RALRS 2
1 ENTER 1 Comment 1
3¢ R/S RALRS 3
2 ENTER 2
41 R/S TRIANGLE N &4 Nonexistent
R4ARS 1 Enter O , run
0 R/S FP3=0,001665 | FP3 output

Since no inclined bars are
present, Lbl S doesn't apply

For table of determined FP , see page 6

See continuation page 1C
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PROGRAM DESCRIPTION II page 10 of 5
Input Function Display Comments
XEQ T L TOTAL For getting strains , XEQ T
13500 R/S X FP 1 Enterr Truss lenght and run
2738 ENTER 2738 First superior polygonal
.001314 R/S X FP 2 Fage 6 helps data entry
6750 ENTER 6750 Entering 2nd abscissa ,and F¥
.001705 R/S X FP 3
10762 ENTER 10762 Third and last X and FP
.0C1765 R/S X FP 4 Nonexistent, enter 0O and run
0 R/S STRAINS Advice that strains will folld
ST1=6.18232 Strain related to Xl. Run &gai
R/S $T2=9,96953 Strain in the middle. Run
R/S S$T3=6.%21627 Strain related to X3 .
XEQ T L TOTAL Return to T for inferior pol.
13500 R/S X FP 1 Make similar entries
3¢0¢ ENTER 3900
001192 R/S X FP 2 Asks 2nd X and FP
6750 ENTER 6750
.001398 R/S X FP 3 Third X and FP
9600 ENTER €600
001665 R/S X FP 4 Nonexistent, enter O and run
_ 0 R/S STRAINS Results will be shown
ST1=7.907€1 First one , run
R/S ST2=10.28940 Again
R/S ST3=8.68669 Completing the output .

In practi-e cc
illusory ,end additional stra

, of course , the precision of five decimal digits is

ins will be produced by other factors.

. So , rounding off the values, the results are :

vertical strains ,superior polygonal
inferior

6.2 ,
7.2 ,

10.0 , 6. mm
10.3 , 8.7 mm

Comments regarding program's effectiveness

It cannot be denied that this program's execution requires
substantial amount of user's guidance . However, as stated in page 1
this is the price to pay for assuring vast range of application .

As truss configurations vary widely, it is not possible ,keeping

the generalization , to avoid instructions necessary to face distinct
truss arrangements , even if mass storage were to be employed .

On the other hand , the execution is far from cumbersome , very easy
to grasp , thoroughly signaled , and he or she who has ever calcu-
~lated truss strains using a Williot-Mohr diagram or equivalent
process , will consider using this program a very convenient way .
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USER INSTRUCTIONS

Page 110f 15

SIZE: 060
(HP-41C)
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1.1 Enter the program ,.check status
2 Call the program XEQ ELTRUSS E
3| Enter the module of elasticity E 1 R/S END ENTRIES
WITH ZERO
N e e ANGLE ENTRY
L]
4 | Enter angle numbered 1 L1 R/S L2
enter angle numbered 2 L2 R/S &.g
| enter angle numbered 3 . . L3 R/S &
5| when a nonexistert angle is asked
'} enter zero , run 0 R/S glggA ENTRY
6 | Enter sigma numbered 30 S 30 R/S S 31
enter sigms numbered 31 S 31 R/S S 32
enter sigma numbered 32 S 32 R/S S 33
7 | when a nonexistent S is asked
enter zero and run 0 R/S ABCVE JOINT?
Y GR N
8 | Enter Y if it is superior joint Y R/S KNCT N 1
TRIANGLE N 1
R&4RS 1
o | Enter 1st pair R4, RS(Review 4L=-2) RL ENTER RL
_ . ( page 2 RS /S RLRS 2
enter 2nd pair RL ENTER R&
RS R/S RLRS 3
enter 3rd pair RL ENTER R&
RS R/S TRIALNGLE N 2
10 R&RS 1
Repeat step 9 for triangle n 2 R
11} when a nonexistent triangle is TRIANGLE N X
announced RARS 1
12| Enter zero and run , FP1 is shownl C R/S FP1=( )
run again R/S KNCT N 2
13| Next goint will be considered TRIANGLE N 1
1L4]| Repeat step 9 for this triangle RLRS 1
Repeat step 9 for subseguent KNOT N Y
__ 1 triengles , then step 11 to 13 gi}ggGkE N1
15] After treating all joints ,XEQG S
for inclined bars, if present . XEQ S S
16] Enter stress in the bar S R/S & ABOUT X
17| Enter angle_about X L R/S TC RIGHT
"] Gives FP value_(review item 6 ) FP=( )
18 gepeat 15 to 17 for all inclined
ars . S .
19| Holding FP values , final compu- XEQ T L TCTAL
"] -tations will follow in Lb1 T
%g cﬁp%?r Eﬁyss lenght and run k gé%ER § FP 1
s .
t ’ ab§c1ssa and val?e o R/S X FP 2
22| Repeat 21 for subsequent pairs ‘
23 | when nonexistent oneé ,enter 0,run|0 R/S STRAINS
At each run, next strain dis 0 ST 1=(
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PROGRAM LISTING Pagel? of ]

Der D7 DaC

STEP/ KEY CODE STEP/ KEY CODE
LINE

KEY ENTRY  ($7/97 only) COMMENTS LINE KEY ENTRY  (§7/87 only) COMMENTS
01 _.LBLELIRU.S.S__ 51 X=Y?
CLRG SF 00 Flag 00 is set
| “E © . _ . Elssticity , AQFF
.__,.PROMPT ' module ' _LBL 0S5
. STDO 59 ; \ 1 .
*END ENTRIES" = How to leave : .. ST+00 Freparation
™ WITH ZERO“. . ' entry loops i —D
)&EQ 06 . . STO S8 o
] —— . CWKNOT N " Knot(joint) ,
10 STO 00 . v i _ 80 ARCL OO0 is referred
. "ANGLE ENTRY" . Angle entry ! _ XEQ 06 by number
. .____)(Eu 06 . . .+ loop R ¢ .
.. FIxo . . . } . STO 51
oo JABL AL LBL 07
né v 1 Triangle is
ARCL 00 : ST+51 also control-
PROMPT "TRIANGLE N ¥ Zled by num-
X=07? ARCL 51 -ber
2 $10 InD 00 o 1-dog Reg. 52 will
ND © .003 eg. 52 wi
l Storage STO 52 control verti-
ST+00 1Bl 0B -ces of trian-
GTO 11 "RL RS " -gle loop
4BL 12 ) ARCL 52 References for
"SIGMA ENTRY" Sigma entry PROMPT angles and
. XEQ 06 loop X=07? Stresses are
‘ggo 0C gg@ %go 52 asked.
v Calls subrou-
LBl 13 15G 52 -tines (see
A - % £T0 08 o1 - C2 - 03)
ARCL CO XEQ 10
PRCHMPT . GTO 07
é?g?od " tt
_STC IND COC Storage ASTO X will cisplay
1 RCL 58 calculated
____ST+CC FC?00 "FP" matched
ZBTG 13 . . P %}éi 59 to lgnot's
EFL o4 ' number
L8O CF 00 . o ] L. 90
. .FIX 0._ _ . . Preparation i “Fp»
10 B .. ARCL 00
e} i STO 00 o . .. ARCL Y
_.".!ABOVE JOINT?" _. Asks position . = . FIX 6
——.".Y OR N'!_.;._-A.- of joint ... ARCL X
AON B -.__..._____.,j R PROMPT
_PROMPT | ! . FIX O
ff\S"l"O X : GTO 05 Display

Sote: Aoter 10 “HP-41C OWNER'S HANDBOOX AND PROGRAMMING GUIDE for specrhc #iormation on keystrokes The Funceon N3sx & 1OUNC a1 1he very beck of 1he Handbook Reter 10 ARDERO & 1
67 or §7 “OWNER'S HANDBOOK AND PROGRAMMING GUIDE ™ for exact keystones



PROGRAM LISTING

Page13 of 15
7 0987 B®EC
e KEY CODE STEP/ KEY CODE
KEY ENTRY  (§7/37 only) COMMENTS LINE  KEYENTRY  (67/87 only) COMMENTS
101 PSE 51| PROMPY
RIN [
The three "l I0TALM To enter whole
Q53 subroutines PROMPT truss lenght
RIN 01, 02, 03 SI0 81
LBL Q2 position LBL 21
ST 88 adequately 1
RON angles and STQ 53 Preparation
SI0 5S4 sigmas for 31
0] RIN each triangle €} STO
1 R being 0
SI0 57 processed
RDN STO 55
SI0 56 FIX O
RIN LBl 22
0 This "X FpP * Loop
CL 56 subroutine ARCI abscissas and
XEQG 1L calculates PROMPT fictitious
RCL INDIS3 angle X=0? loads entry
20| RC1 INDISS variation 70| GTO 23
- as function STO IND S&
* of other X=Y
RCL IND{SL angles STO _IND 83
XEQ 14 and sigmas CHS
RC1 IND,S3 RCL 51 Left reaction
RCL JIND. 57 + is figured
* RCI 81
" Vi and
30| ST458 80} ST+52 accumulated
RIN 1
1Rl 1 Fiqures ST+83
_IAN co%angent ST+54
1/X of angle GTO 22
RIN LBL 23
1RL S NS TRAINS™ Advice that
ng » For an incli- XEQ 06 strains will
PROMPT -ned member , 1.1 follow , cal-
"4 ABOUT X" calculates STO 00 -culated as
40| PROMPT respective %0 RCL 52 moments of
TAN nwEpo ST0 30 fictitious
* RCL 01 loads "FP"
RCL 89 *
/ STO 58
CHS XEC 30
"T0 RIGHTI" Position of 31
XEQ 06 FP matched ST0
"FP=" by its sign LBL 24
801 AR[] X 200} ST-30

Nots: m»wmcmnsmmmm' tor speciic NiOMMBton On APYSOkes The Funceon Index & IUNG 81 he very beck Of e HaNdbOOK Reter 10 Appercx E n
wunWSMMWM' for ex8Ct hYSIORSS
E!TRUSS
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De7r D97 BarC

‘ﬂﬁg KEY ENTRY :5“%35 COMMENTS {Ez’luvnnwv :5“?35 COMMENTS
201 | RC1 INO OG 51
CHS Difference of
ISG 00 abscissas from
RCL_INQ 00 contiguous
+ knots are taken
§CL 30 ,the?cg bybmul-
=-ti n
SI+5S resgl{ang o¥
Q 30 fictitious for-
10] 1 -ces to the 60
ST+5%4 left , new mo-
GTO 24 -ment is cal-
1 30 -culated.
IX O
N
ASTOD X Displays
N B strain
ARCL O relative
ARCL X to designated
20! FIX § knot 70
ARCL §
PROMPT
END
30 80
40 80
% 00

1
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
Registers _ ____ .Contents _____ {8zt 060 vor.meG. 134 USER MODE
. ENG Ffix 0-6 sci 4 ON OFF
00 Counter at input labels DEG } m X GRAD X any
51 Triangle number control (mainly )
52 Triangle vertice number cont 1 FLAGS
53 53-55-57  Current reference numbers INIY
54 for sigmas v ¢« S/IC SET INDICATES CLEAR INDICATES
55 54-56 Current reference numbers 00 C .  Above joint Below joint
56 for angles
57 {(as asked in 1bl 08, and
stored in 1lbls. 01 to 03)
S8 T D&
59 E

ASSIGNMENTS

FUNCTION KEY FUNCTION

KEY
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)'ROGRAM REGISTERS NEEDED: 74

DR
B I
T |
WA AR
A

T T I
T T T
T WA
T A
T A
T ST
T I |
i A
A AT
A AR
W AT
AT AT
T
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