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propramTuie _. BEAM DESIGN
 

oTa—— - EeSE— ee eae © WDEA©CEE.GE5A SE————

JEFFREY A. BEYERS
  

  

Contributor's Name --

Address . 560 WEBBIND. DR.N,E. -

onyMARIETTA=StteCountrySPZip Code30062

 

progam Desrpton,Enenons vente, THIS PROCBETS,20 FIND THEBEAMREQ'D TO
SUPPORT GIVEN LOADSIMPISED FOR ANY OF THESE THREE CONDITIONS: SIMPLY

SUPPORTED_BEAMS, BEAMSFIXED AT_ONE_ENDSUPPORTED. AT.OTHER,AND BEAMS

__

FIXED AT BOTH ENDS. TO ACHIEVE THIS, THE PROGRAM CALCULATES THE SUPPORT

REACTIONS-AND STATIC-FPUNCTIONS (SHEAR; ~MOMENT; ~SLOPE,AND—DEFLECTION)- FOR

THE ENTIRE BEAM. LOADINGS MAY BE DISTRIBUTED LOADS, POINT LOADS, AND/OR

MOMENTS. STATIC FUNCTIONS ARE CALCULATED BASED ON THESMALLEST DISTANCE

BETWEENTWO. SUCCESSIVEPOINTS EITHERd.MAX (IMPQSED.BYUSER)_OR._ ai____

(DISTANCE BETWEEN TWO LOADS). LOCATION OF AND MAGNITUDE OF MAXIMUM

MOMENT-"M-ANDMAXIMUM - DEFEEETION ‘Y’ ARE-CALCULATED-BASEDON—A.MAX;—THEREFORE

THESMALLER 4.MAX USED THE MORE ACCURATE THE CALCULATION, BASED ON MAX ‘Y’

A “HEG'DMOMENT OF INERTIAI’ AND SECTION'MODULOUS'S*ARE CALCULATEDTO

SATISFYDESIGN LIMITATIONS... AFTER CHOOSINGANI’ANDS_BASEDURQNPREVIOUS

CALCULATIONS, USER INSERTS BEAM SPECIFICATIONS AS REQ'D TO FINALIZE BEAM

DESEGN-—-THE- FINAL CALEULATIONS -ARE-USED FOR: FINDING-DEFLECTIONS,—MOMENTS,

SECTION MODULOUS,UNSUPPORTED LENGTHS, AND ADDITIONAL DEFL. OF BEAM DUE TO

APPLIEDLIVELOADS. FROMTHISTHEBEAMSARE“EITHERAPPROVEDOR

DISAPRROVED, —- -- . - 

 

 

 

41CV OR 41C W/QUAD MODULE, CARD READER, & PRINTER (oprIONAL)
 

 

 

 

 

Necessary Accessories” ~~

Operating Limits and Warnings SEE PAGE 2

AlsCSTEEL CONSTRUCTION MANUAL EIGHTH EDITION
 Reference(s) -—--..

 er————ao: + + + 8 Jp—

  
 

 

Toes 5ropom Aas boon worbed Srv wIh (ISIE 15 10 AURIRCH 050m Jon7 Progrom Descrpsmn I User 5vD3 596 vas ha program Sains AY HISOWN RISK. 01 Rance Saisty Uponfed02

capstan © Pe progr Maedl S78 wih TUSWSBY TEITEITALE BF SITTPREN ECITg FO proMaser)

reORTE CCONTAIBITON WAKES ANY EXPRESS ORLIED WARAANTY OF ANY KDWTAEGARD TOTWPROGRAM MATERIALNCLUOS.BUTTTEDJ10

WPLIED WARRANTIES OF MEACHANTABAITY AND FITNESS FOR APARTICULAR PURPOSE NETHERHP NOR Tek CONTRIBUTOR SMALL BE LIABLE FOR INCIDENTALOR CONSEQUENTIAL

DAMAGES I CONNECTICN Wit OR ANSING OU OF Tol FURNISHING. USE OR PERFORMANCE OF Tris PROGRAM WMATERAL -
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OPERATING LIMITS AND WARNINGS:

WHEN DISTRIBUTED LOADS EXIST, THE COMPUTED DEFLECTION 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 d4.MAX, THE LONGER IT TAKES FOR THE PROGRAM TO RUN.
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LOADING SCHEME AND NOTATION

oo 2B Mi
— = by

Sa H

di] a2 lal yldi [dist
Xt = bi

L

 

               
 

     
  

   
BEAM TYPES AND SUPPORT REACTIONS

 

 

 

: ter TeR
q WML
a./ A
12L IRR
AML M2,
7 C
{eL {eR

SIGN CONVENTIONS FOR LOADS

AND SUPPORT REACTIONS
} We |

e. —PO |® )®

oem [HH

SIGN CONVENTIONS FOR

STATIC FUNCTIONS

 

 

              

  

 

 

a a

   SHEAR (0) ~E]]
MOMENT (M) 

       

 

    SLOPE (S)  
LH

DEFL. (Y) 

       

Page 3 of 31

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 bi? (21.2-bi%) /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.
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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

om = —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

Wi,R = Wi,L + Wi

Qi,R = Qi,L - Pi

Mi,R = Mi,L + Mi

Si,R = Si,L

Yi,R = Y¥i,L

+ 40m + Qi,L)di/6

Om) ai/4

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

Mm) di/6EI

+ 4Sm + Si,L)ai/é6

COMPUTATION POINT:
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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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EXAMPLE: 1

Sample Problem (Sketch it Desired)

BEAM SIMPLY SUPPORTED

 

  

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

   
 

 

 

 

 

 

 

   
 

 

 

 

 

 

         

M2 Pa’
)_%Z i

||

x I

A Ji | d2 | d4* | h
1 L 9 1

L = 12'-0
dl = 2'-0 Wl = 10 K/FT a3 =0 W3 = -2K/FT

d2 = 4'-0 M2 = 8 FT-K *3d4 = 4'-0 P4 = 3K

SOLUTION: * ASSUME THAT P4 IS A LIVE LOAD -

Input Function Display Comments

ee XEQA. ___ L=?____

_

___}__BEAMLENGTH

_

_

I12|. R/S. ~dl=? |DISTANCE 1

2 R/SLOAD? (Wz:P::P::MMz)|TYPELOADYe

|_10______ cl az DISTANCE2__

aT R/SpLoaD2(wiTPM) "TYPELOAD 2

"8|. xE]_ 83=2 DISTANCE 3 _ _

D0 ___ R/S. [LOBD?_(:W:%PP::M:) TYPELOAD3I

-2 Lcd ) daa=2 DISTANCE4_

- |TRy/s_ pEAM?2(0.1,2)._____ |TYPEOFCONNECTION

_0 R/S y---{ L=12.403 —

_ _|. x=2.ea8 Ki1=18.660
- _|  ¥=6.680 K2=3.606

4 x=6.000 N3=-2.800

- RL=-38.888 r
— 1=8.008

4 RR=-50.009
- < —{- Mr=6.800 Co

— _|8.MAX=3,000?
1 _— R/S "BT.FN.2(XEQ_Q,M.SX)

LL = 1. XeQ| x-0.008 0=38.008 - SHEAR_EXCLUDING_LIVE_LOA

—_— J] x=1.088 Q=38.68¢ - ——

 ——— — %=2.8080 0=32.808 -

+ . ¥=3.008 ©=28.88%

-

- —-_

—_— ¥=4,000 §=15.609 - —

ft }  %=5.088 @=8.600 - — -—

— TT -- 4 X=5.008 0=-2.890 -
—_— mT _ %=7.006 0=-18.068 - —

— TT - %=5.09% G=-1£.020 ‘v——7”

-— — ¥=9,668 0=-26.882 - Tr _

TC _ ¥=18.068 0=-34,060 i
%=11.0649 G=-42.088
¥=12, 688 §=-58.8%0
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Input Function

Display Comments

 
XEQM- tT

 

  

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

  

 
 

 
 

 

 

 

 

 XEQ Y
 

 

 

 

 

 

 

 

 

 

 

 

 - %=9.6068 Y=96.119

 

 

 

 
 

 

%=0.809 M=b.6h8 L.

X=1.888 ¥=38.082
X=2.008 M=7¢, 68H

%=3.608 N=109.0%4

 

Y

“MOMENTEXCLUDINGLIV
ELOAD

 

 

  

 
%=4,080 M=172.064
 

¥=5.008 M=145.002
  

X=6.0%0 M=148.0ER
 

X=6.009 M=136,088
  

%=7.628 M=15¢. 030
 

%=8.008 M=13.068 
X=0.060 M=114. bed 
¥=10.080 M=84.00% 
¥=11.080 k=46.0%8 

X=12.009 M=h, EY 

MAXIMUM M

156.008 RT X=t.B%¢
 

 

 

SLOPE EXCLUDING LIVE LOAD

 

 

 

o
w

i" g
n
— =
a

»
H x r
s

 

 

 

¥=6.008 §=5.444

— 

¥=7.800 5=-145.222
 

y=§.808 S=-208.889
 

 

v=9,0008 S=-414.55¢6
 

¥=18.068 §=-514.222
 

¥=11.008 §=-579.889 
¥=12.008 $=-663.536   
E=25080. 868 
1=1.688  
 

¥=9,80% Y=0.880  
%=1.888 Y=34.527

LIVE LOADS

aAA

N

A
N
)

ee

—
—
m

t
i
t
i
=

DEFLECTIONS EXCLUDING

 

%=2.008 Y=66.798

31

 

¥=3.088 Y=94.553   
¥=4.008 Y=115.870
 

¥=5.608 Y=129.372
 

X=5.008 Y=134.224
 

7.0808 Y=138.183
 

¥=5.008 Y=117.183
 

¥=10.008 Y=68.362    
¥=11.888 ¥=35.528 . C

e
r

 

¥=12.002 Y=6.83¢ 
MAXIMUM V
 

 
134,284/1 AT ¥=6.008

 

 

(NOW_RERV NRRO: Gl M_ INCLUDING ALL LIVE LOA]
EmTO

  hS)
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Function Comments
 

__XEQ wg IGNORE SINCE LENGTH DOES
 

NOT CHANGE, THIS STEP WAS
 

TO SF04 ONLY,
 

Lp]

XEQB|
 

 

R/S

DISTANCE 4
TYPELOAD 4

|___DISTANCE S 
TYPE OF CONNECTIONS
 

R/S
  

  

¥=2.068 Ri=16.6006
 

 ¥=o.0008 M2=8.000 
¥=6.008 N3=-2.608  

 

 

¥=16.068 P4=3.000 
 

 ki=-3-38. Sas  

 

 

 

Hi=8, 062  

kr=-52.580 - 
 EP=E, G0
 

d.MAX=3.0007_
 

I
j R/S

XEQ Q
 

{ST-EN.2(XEC_Q.M.;
¥=6.608 £=33.508
X=1.660 £=33,506 

4 ¥=2.682 0=30.56# 

 

LIVELOAD| 

 

 

  ¥=3.08% 0=28.568
¥=4.068 §=18.588 

 

 1 ¥=6.008 0==1,568
¥=5.60% @=8.568 
 

  ¥=7.008 §=-9.560
  ¥=8.608 G=-17.568
  

¥=9.800 8=-25.509
 

 

 

¥=10.038 0=-J3.560
 

X=18.608 @=-35.588
  

¥=11.662 0=-44,508
 
 

¥=12.688 £8=-52.500
  

 

XEQ M
 

=0.0608 N-0.800
  

X=1,808 M=38.50680
 

MOMENT INCLUDING LIVE LOAD

 

X=2.080 N=77.008
  

¥=3.808 M=110.560 
 

 ¥=4,0809 N=134.008 
 ¥=5.008 W=147.508   ¥=6.868 M=151.068 
 

 

X=6.086 N=159.808 

¥:7.060 ¥=153.508 |

31

 

 © ¥=0.888 N=148.080
 
 - ¥=9.000 N=118.588 |
 

 ¥=18.068 N=29.0088
  

¥=11,620 M=48.508
 

| ¥=12.068 N=0,006 i
 

 

jee —

 

MAXIMUM M |
 

159,866 AT¥=6.668 _    *** NOTE: EITHER SF04,  XEQ B OR XEQ =A  
 

LOADS.

BE SURE dn NUMBER IS INPUTED PRIOR TO XEQ B.

O RERUN PROGRAM TO INCLUDE LI

IF VERYFEW LIVE LOADS ARE ADDED SF04, XEQ B IS QUICKER THAN XEQ ¢

VE
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(CONTINUATION PAGE)

Function i : Comments

__XEQS =f, 083 4 R_INCLUDINGLIVELOADS

[o
N

«
<
x X
n

 

S=161.194
S=11.111

a £=-145.866
# 5=-293,222

a0 $=-423.133
1.688 §=-527.35¢
.e9e §=-596.972
.0088 S=-£21.88%M

E
D
E

B
C

D
C

D
E

O
E

D
C

I
C

M
C

D
C
D
C
H

R
a
m
R
I
S
E

. Bal

.

M
g
D
D
D

K
R
L
D
1
D

o
o

e
H

I
e

G
l

F
O

v
e
D
D

«
*

=
-

W
o
w

w
w

a
Tw

Cw

D
T

o
a
B
P

A
d

J
O
R
A

A
A
R

w
o
w
w
w

H
o
n

—
G
e
n

B
e
a

he
ma

S
a

A
Y

O
P
N

C
a
f

CO
DY

1
L
l
i
d

e
m

t
h
O
n

S
e

.
.

. BE
¢
ERA
B38 Y=v_.7o3
¢.868 Y=78.289

»=11.6688 Y=3£.588
¥=12.008 Y=8.83
Maximum vy
137.3831 RT X=6.060¢
TRY 15228.971
TEY $379,584

w
o
©

¥
x
¥
8
¥
x
¥=6
®
¥
&
8

M

BEAM
H21 Xx 44

£=29600, 2p
1=642. 004 
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(CONTINUATION PAGE)

 

Input Function Display Comments

— Yeah. 682
YP=8.163 RAT 6.868

Yia=e. 488
YL=0.084 AT 6.800
MME=159.688 RT 6.608

L=12.800
Fb=17.855
KnA=115.573
MME EXCEEDS ALLOWABLE
SX = 111.874
SX EYCEELS ALLOKABLE
TRY SH11.874

LU=6.863
Fb=22.622
PrA=149, coe
¥¥5 EXCEEDS ALLOWRELE
gy = 86.72
$2 EXCEEIS ALLOWABLE
THY §382.727

PORTED AT

 

 

10
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ample Problem (Sketch if Desired)

EXAMPLE: 2

FIXED AT ONE END

SUPPORTED AT OTHER

 

  

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

  

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

    

***SF03

M2 pa’
g) {1 i

= I

Z ¥
4 di | d2 | a4 | 4H

h 1 1

L

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

LUTION: . * ASSUME THAT P4 IS A LIVE LOAD

input Function Display Comments

ee. XEQ.B.__. L=?___ ___|__BEAMLENGTH___.._

_u2__ _R/S dl=? |"DISTANCE 1

aT R/S [[ORD?(:W::P::M:)|__TYPELOAD1_

10___ [cy dz "DISTANCE 2.___
ATT RIS ono? {3iP:Mz)| T_TTYPELOAD 2

8 [ey}_.a3=2 ____

~

"DISTANCE 3 ~ i

—_—_0 _.._R/S _EoAD2(3Wit >s:Mz)|TYPELOAD3

-2 Ica _ da=? DISTANCE4
—— _R/S -— BEAM? (0,1,2) .}— TYREOFCONNECTION

—{RAS} j—(L=12.008

%=2.000 Hi=10.0%8
Em %=6.0808 N2:=0,000 r

— X=6.800 N3=-2.608 ©

- RL=-50.2084
- - HL=-146.444
~ “| RR=-37.7%

—|_MR=p.080

. ~ "d.MAX=3,000?
A. R/S 5TFN.-2(XEQ0,M.SLY)

- . XEQ_O rr_SHEAREXCLUDINGLIVELOA

= xEeoM _ } MOMENT
TT ~~ TT waximuomM M |] MAX M_
TT 1 146.444 AT x=8.008 =

=f XEas ITStopR____© =
=| xEQY [|—_DEFL - w__-
—_— ee E=29008, 80¢ b
— mm— 1=1.088 -
ee oo

— 4 MAXIMUM Y¥  L|-—MBX.X. --
—————- - 56.871/1 AT X=7.808 | -—

(NOW HERUN PROGRAMINCLUDINGALL LIVH LOADS)
 11



020248C Page 120f 31

(CONTINUATION PAGE)

 

Input Function Display Comments

bd
.871 RT 7.668

a=. 488
=0.882 AT 7.868

149.361 AT 6.0889

=12.0600
17.855
115.573
EXCEEDS ALLOMABLE

= 165.892
EXCEEDS ALLOKABLE

TRY §3105.852

 

LU=6.863
FL=22.098
KrA=149. 680
SX = 81.478

LC=6.57V2

Fr=24.828 _ a

Hei=163.202 SPANIS OK TO BE

Sy = 74.681 SUPPROTED_A

mefg=r———-

12
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(CONTINUATION PAGE)

  

 

- a————

 

  

LOADS. - IF VERYFEW LIVE LOADS ARE ADDED SF04,

_|d

Display

I-—( L=12.8¢8

¥=2.042 Ri=18.002
X=6.068 K2=8,608
¥=6.063 W3=-2.60b
X=10, 662 P4=2.008

RL=-50.547
ML=-149.361
RR=-4&.853
MR=, ak
MAX=3.

2.(XEQ0,

MAXIMUM M
149.361 AT ¥K=6.080

£=29
I=1

“an, ge
.4a

MAMIMUM Y
55.798/1 RAT X=7.660
TRY 199.664
TRY §374.681

BEAM
W211 X 44

€=29808.80¢
1=843. 808
$=81.669
B/AF=7.858
BF=6.588
TF=8. 451 RT=1.598

B -

Page]13 of 3]

Comments

ORE_
NOT CHANGE, THI

 

 

  
RER ]

XEQ B 1S QUICKER THAN XEQ =A.

BE SURE dn NUMBER 1S INPUTED PRIOR TO XEQ B.
13
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Sample Problem (Sketch if Desired)

EXAMPLE: 3
BEAM FIXED AT BOTH ENDS

***SF03

#
M2 ~ P4

8
=

di d2 d4

L = 12'-0
dl = 2'-0 Wl = 10 X/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

—— Co XEQ A. __. L=?___ ___|.__BEAM LENGTH__  _.____._____
12 R/S als? | DISTANCE 1
—_—2 R/S_ __.. LOAD? (:W::P::M:)| __TYPELOAD}________
___ lo ___ fel. dz2= do DISTANCE2_
IE R/SLoaD?( Wi:P::M:)| TYPELOAD2 —
I: [ET d3=? |DISTANCE 3 _ i
ee0 ——1. RASLOAD?(:W::P::M:) |TYPELOAD3 _

-2 [cl daq=2 DISTANCE4
SS _R/S____ . BEAM?(0,1,2)____|___ TYPEOFCONNECTION.__
2 ___|....RAS______ | I---1L=12.0088 :

= |. Co] =2.008 Ki=10.880 _
_ X=6.6800 M2=5,R06
—- ¥=6.0808 N3=-2,608

- RL=-37.259
-- - HL=-94.667
— ==] PR=-50,74!

- 1 Kre103.55 1
. i “| a.MAX=3.000?
1 “R/SBT.FN.Z(XEQO,M,SlLY)
-= XeQo |.__SHEAR_EXCLUDING._TIVELOAD
oeTe XEQ M__ ninoMOMENT ww "
—— —— MAXIMUM mM} MAXM pe —
IY FO 183.556 RT X=12.688 - —
To XEQS___ J ___SLOPE_ » _" "
eee Too) XEQY_ |. DEFL. Mm
Tm em me E=29660. 688 - —
meme -- - oe —— 1=1.068 i} mn mmmmree

I — TT MEMIMUM MAXLYTm

oC CT 27.952/1AT ¥=6.60da
(NOW RERUN PROGRAM INCLUDINGALL LIVH LOADS)
  

Page 14 of 31

14
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Input Function Display Comments

—%%x| __XEQ® — |___L=2 TGNORE SINCE LENGTH _DOES

_ Vo~ I NOT CHANGE, THIS STEP WAS

— ee
TO SFO04 ONLY,

a |.xXepB 1 a4=? — |__DISTANCE 4

Ta| .__R/S “|ToaD2? GW::P::M:J| TYPE LOAD 4

3 . JESEas=2_ |DISTANCE&

- | ._R/S BEAM? (0,1,2) TYPE OF CONNECTIONS

2 n 1-1 L=12.604

J “| s-2.808 Ki=18,6e8
—_ ¥=6.002 ¥2=5.600

- %=6.008 Ki=-2.000
1 §=10.002 F4=1.608

-- PL=-27.4%1

- —_—— oe| Mi=-90.0¢%
~ Rp=-53.516 —
=| ®KR=187.722

TT |MEX=3.0007_
1 R/S ST.FN.2 (XEQOQ.M.$.Y)__ :

— JXEQQ._ — SHEARINCLUDINGLIVELOAD

— __XEQM oo MOMENT " " "

~. MARSIMUM HM MAX M

oe 127.722 RY y=i2.080
— _ XEQ a _

|_SLOPE
" " "

-} xeQ¥Y |_DEFL " " "

— E=25009, BEE

- 1=1.6a8 L

( -— mARIMuUM Yo MBX X

| 31 HT¥eb.Bi8 MIN I AND S REQ'D FOR
TRY 1747.88¢ CALCULATIONS
TRY $053. BE

1 XEQ H BEAM?

“wile X |! R/S WT?

35 R/S__ I?

510 R/S 5S?

57.6 | R/S. D/AF?

6,94 R/S BF?

6.0 R/S TF?

L425 R/S RT?

1.49 R/S . BEAN
Hig ¥ 35

- --1 E=29800,Gag
+ 1=516.022

—1- - 8=57.607
--F  DRF=£, G46

—- Br=f, 23

a ad TF=0.425

— —] ————1 R7=1.45% - ; -

——#%NOTE:

|

EITHER SF04, XEQ B OR XEQ = 7 0 RERUN PROGRAM TO INCLUDE LIVE

TOADS. . IF VERYFEW LIVE LOADS ARE ADDED SF04, XEQ B IS QUICKER THAN XEQ,=

BE SURE dn NUMBER IS INPUTED PRIOR TO XEQ B.



Page 1¢0f 3}

(CONTINUATION PAGE)

Display Comments

YBa=@, £64
YB=@.€56 A7 6.083
YLa=0.4a2
YiL=0.0081 AT 6.068
MMB=167.722 RT 12.808

L=12.660
Fb=16.0851
EMA=77.238
EAB EXCEEDS RLLONABLE |
Sy = 68.332
S¥ EXCEEDS ALLORABLE
TRY $82,333

 

 
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

SX - 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

11
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    LNPUT BEAM DATA.AS REQD BY

  I AND S CALCULATES STEP 11a

i cm = —————ma= =   
 

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 EXCLUDED XEQ A Le?

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

|3[BEAM LENGTH _ 'L | R/S a1=?

4 [SPACING BETWEEN LOADS {a R/S LOAD? (:W::P{:M

5 [LOADS _W,P,OR M Jl iomp1} c,p, ORE |@2=2

|6 [REPEATSTEPS4AND5UNTILALL||
[DISTANCES AND LOADS ARE ENTERED dn+1=?

6a [THEN TO CLOSE OUT DATA eur - R/S BEAM? (0,1, 2)|

7 [rO DISPLAY LOADINGS, REACTIONS, AND

END MOMENTS FOR BEAM Jo,2¢| rss d.MAX=L/4?

8 [ENTERVALSOFCOMPUTATION(a ORB) ||

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

8b [FOR INCREASED PRECISION d.MAX L/4 a.MaX R/s ST.FN.? (XEQ d,M

9 ETATIC FUNCTIONCALCULATION **

9a bHEAR - XEQ Q Xi=Qi=_

9b MOMENT - XEQ M aTxe

9c BHEAR - XEQ S Xi=Si=_

9a pEFLECTION | - XEQ Y E=29, 000

(DISPLAY STOPS HERE IF STEP 2aWAS Xi=Yi=_

EXECUTED. CONTINUE WITH STEP 11) MAX Y AT X=

(DISPLAY STOPS HERE IF STEP 2b WAS TRY I> ___

EXECUTED. CONTINUE WITHstEP 11) TRY S> ____

10 REPEAT STEPS 2THRU .9 STARTING WITE a _

|pee» So

11

18
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SIZE:
(HP-41C)

TEP INSTRUCTIONS INPUT FUNCTION DISPLAY

__|or_1F_DATA PREVIOUSLYENTERED. IS_} _ .—fio—for

STILL GOOD THEN GOTO STEP 1llb

lla|DATA INPUT AND BEAM CALCULATIONS - XEQ H BEAM?

1) {BEAM LNNX

|

R/S WT?

2) |BEAM WEIGHT NN R/S 1?
12) /

3)

|

MOMENT OF INERTIA ~ Ix-x |R/S 8?

4) |SECTION MODULOUS Sx-x R/S D/AF?

5) |DEPTH/AREA OF FLANGE | asa

|

r/s BF?
renee |}= fh — J—— —— —— — — >— -

.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 pean CALCULATIONS XEQ F VARIES
| :

(IF GOOD: NO FURTHER OPERATIONS REQ'D) TRY I>___

(IF BAD: PROGRAM SUGGESTS CHANGES, TRY § > ___

USER MUST REPEAT STEP 1la)

THESE FIGURES REPRESENT THE TOTAH NUMBERPF FIXED ENDS [OF THE BEAM.

[TFTHEREISONE FIXED END, IT MUSY BE PLACED ON THE LEFTYEND.)

* NOTE: Q, M, S, & Y MAY BE EXECUJED IN AN ORDER BUTFQR THIS PROGRAM

— lr0o—BE—USED TO “ITS-MAXIMUM XEQ ‘Q—THHN-M AND-KEQ™STHEN~Y, |BUTALLFOUR.

MUST BE DONE BEFORE CONTINUINGTO §TEP 10. |

|____k**SF03_TO. OMIT_DISPLAY OR_PRINTING.OF XiAND. STATIC. FUNQTION..————

        
19
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Page 20 of 3

O67 097 8 41C

STEP/ Y
LINE KEY ENTRY Eroor) COMMENTS SNE KEY ENTRY (E7197omy) COMMENTS

B1eLBL “BER 46 3
M- 47+LBL 06 LOAD IDENTIFIER
82 ~A? OR a 42 1 E4
2 49 7

83 AVIEW S8 RCL Z
84 STOP S51 FIX 3
BSelLBL a : 52 RND
06 SF 94 : S52 +
87 GTO 006 ; 54 STO IND
B8SeLBL R ; 2] :
89 CF ©4- 55 ISG B6
18+LEL ©08 56 STOP
11 CF 29 : 57 X<>Y
12 ~L=2~ ! 58 STO IND
12 PROMPT es
14 STO 19 ; 59 RCL 89
1S 4 | 60 RCL ©8
16 7 61 ¥M<=Y?
17 STO 12 : 62 ISG 88
18 1 : 63 CLA
19 STO B23 ; 64 X=¥7?
20 STO ©69 ; €S 1SG ©9
21<LBL 0©6 DATA INPUT 66 CLA
22 FIX © 67 1
23 RCL as i 62 —
24 2 69 X=Y?
25 * 78 ISG @9.
26 3g 71 CLA
27 + 72 X=¥?
28 STO 66 72 GTO ©8%
29 ~d- 74 8
30 ARCL ©S8 7S 1%
21, “F=2" 76+LEL B " CORRECTION
32 CF 22 77 STO es .
33 PROMPT 78 GTO B6
34 FC? 22 79eLBL ©7
35 GTO 67 80 ~BEAM?<0O
36 “LOAD?<L: 21,25"

WM: :P::M:~ 81 PROMPT
C37 FO" 82¢LEBL I
32 PROMPT 23 STO 18
39¢LBL C DISTRIBUTED 84 RDV
40 1 OAD 85 ZREG 11
41 GTO ©6 86 CLE
421BL D CONCENTRAITED 87 GTO IND
43 2 LOAD 18
44 GTO 86 83<LEL ©09
45«LBL E TMPLIED MOMENT 89 =" >——-—<= ~~ SIMPLE BEAM     

Note: Reler io “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specihc sormation on keystrokes. The Funcbon index 15 found at the very back of the Handbook. Refer 1 Appendfin 20
67 or 97 "OWNERS HANDBOOK AND PROGRAMMING GUIDE™ for exact hoystrokes.
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67 D977 WaiC

 

 
 

 

TEP/ KEY CODE
STEP/ KEY CODE

INE KEY ENTRY (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
—

96 GTO ©7 136 “FU- | DISPLAY OF

91<LBL ©O1 137 GTO O67 DATA

92 ~I---<*" FIXED ONE END 138+LBL 04

93 GTO a7 139 “FP-~

94<LBL B82 140 GTO ©°7

95 “JI~——1I" FIXED BOTH ENDS 141eLBL 05____

96¢LBL O7 142 “+m

97 RCL 10 143eLBL 87 COMPUTES SUPPORT

98 ~+ L=- 144 .5 REACTIONS AND

99 FIX 3 145 STO 63 SLOPE AT LEFT

196 ARCL X 146 1 | END

1861 AVIEW 147 STO ©64

102 RADY 148 3

183 STO B89 149 STO 65

164 RCL ©9 150 FIX ©

185 2 1S1 ARCL ©8

106 x 152 “F="

107 37 i 153 RCL ©®©

1802 + 154 2

169 1 E3 155 7

116 ~ : 156 RCL ©0

111 4@ 157 RCL IND

112 + 19

113 STO 19 158 FIX 3

114 .3 152 ARCL X

115 STO ©6% 166 AVIEW

116+LBL 16 161 GTO IND

117 ISG ©¢ 87

118 RCL IHD : 162+LEL B83

19 ; 163 *

119 ENTERT?T 164+LBL 04

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 + 173 7

129 STO 67 174 RCL ©©

130 ISG 19 175 X12

131 =X=" 176 RCL IND

132 ARCL 11 er

133 “+ - 177 =

134 GTO IND 178 RCL 19

87
179 %12

125+LBL 63 1886 -—      
 

Sots: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE™ for speohc mformahon on keystrokes. The Funcbon index & found 31 he very back of the Handbook. Refer 10 Appenda E 21

67 or 97 “OWNER'S HANDBOOK AND PROGRAMMING GUIDE" tor exact keystrokes.
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P, Y
The KEY ENTRY roe COMMENTS Se KEY ENTRY (67707ony) COMMENTS

181 x» | 225 * |
182 STO ©1 226 STO ©2 KR
183 GTO IND | 227 RCL ©1
18 228 2
184<LBL ©B0 SIMPLE SUPPORTS 229 *
185 ST+ 14 ISL 239 -
186 GTO 67 i 231 2
187<LBL 81 {FIXED ONE END 232 * !
188 3 233 RCL 180
189 * ! 234 ~
196 RCL 18 225 ST+ 13 ML
191 - 226 RCL 81
192 ST—- 13 ML 237 RCL ©2
192 GTO B87 | 238 2
194<¢LBL B2 FIXED BOTH ENDS 239 *
195 1 | 240 -
196 STO 63 | 241 2
197 RCL 10 242 *
198 %t2 242 RCL 10
199 RCL 11 244 »
280 X12 i 245 ST- 16 MR
201 - i 246+LEBL ©7 :
282 4 247 ISG 19 :
20 248 GTO 16 i
2p4 RCL 11 249 RCL 12 i
285 RCL IHD 258 RCL 16
19 + 251 RCL 13
286 GTO IND 252 «+
ov 253 RCL 190
207<eLBL B3 254 7
208 X<>Y 255 +
2869 RDH 256 STO 12
210e¢LBL ©4 257 ST- 1S
211 = : 258 ADV :
2121BL 85 259 *RL" DISPLAY OF
213 CHS 268 RCL 12 SUPPORT REACTI(Q!
214 RCL 10 261 XE@ 15 AND MOMENTS
215 7 262 ~ML~ :
216 6 263 RCL 13
217 7 264 XE@ 15S
218 RCL 11 265 "RR"
219 X12 266 RCL 15
228 RCL IND 267 XEQ@ 15
87 268 "MR"
221 * 269 RCL 16.
222 RCL 18 278 XE® 15°
222 ¥t2 i 271 RCL 18
224 — : 272 4   
 

Note: Refer 10 "HP41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE” for speohc information on keystones. The Funchon Indes is found at the very back of the Handbook Refer 10 Append E in
67 or 97 "OWNER § HANDBOOK AND PROGRAMMING GUIDE™ for exact keystrokes

22
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Page 23 of

367 097 WaiC

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

273 7 320 STO O01
274 -d.MAX="~ 321 =REG ©2
275 ARCL X 322 CLE
276 “+2 323 =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- 328. FRC
281 -F.S.Y>" 329 49
282 PROMPT : 336 +
283¢LBL -Q- ‘SHEAR FUNCTION: 331 STO 19
284 1 : 322 RCL 12
285 SF B85 | 232Z CHS

_286_ SF 88 334 STO ©4
287 CF a7 335 RCL 13
288 CF @56 236 STO B85
289 GTO B87 337 RCL 14
29@¢LEL ~M- MOMENT FUNCTION 33g STO 986

291 2 339 FC? 009
292 SF 65 340 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 05 345 1
298 SF BS 346 XEG 15
299 CF B86 : 347 ADV
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
384 CF 05 ! 19
385 CF ©8 ] 252 RND
306¢LBL 67 INITIALIZES FOR 353+LBL 19
387 STO 28 'COMPITATION OF 333 Xo11
388 CF © i 2
389 CF ©2 STATIC FUNCTIONS 35¢ sTo 20
310 4 | 357 RCL 21
311 X=¥Y? i 358 X>Y?
312 GTO 67 359 XIOY
313 SF 0°. FOR DEFL. 368 ST— 20
314 29 E63 361 ST+ 11
31S STO 22 362 RCL ©3
316¢LBL 87 363 STO 1S
317 ADV 364 STO 16
318 © 365 3.1
319 STO 08 366 STO 17   
 

Note: Refer to “HP41C OWNER § HANDBOOK AND PROGRAMMING GUIDE™ Jor spechc formation on keystrokes The Funchon inden is ound at the very back of the Handbook. Reler 10 Append E in

67 or 97 "OWNER S HANDBOOK AND PROGRAMMING GUIDE™ for exact keystroaes. 2

31
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Page 24 of |

O67 097 BB 41C

STEP, Y
TINE KEY ENTRY EEon) COMMENTS Re KEY ENTRY oroly) COMMENTS

367 RCL 18 | 412 GTO 14
362 STO Be : 413 RCL IND
269 Rt 19
370 XEQ 17 i : 414 ISG 19
371eLBL 18 NUMERICAL 415 ENTER?T
372 CHS INTEGRATION 416 FIX 3
373 RCL 15S | 417 RND
374 4 418 MOD
275 * 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
332 - 427 RCL IND
383 1SG 17 19
384 X<> IND 422 FS?C B81
17 Sd 429 CHS
385 ST+ IHD STATIC FUNCTION 420 YEO 17

17 LEFT : 431 ST+ IND STATIC FUNCTIO
386 X<> 15 boav RIGHT
387 RCL 15 4322 YEO O7__
288 + 433 ISG 19
389 MOY ! 434 GTO 11
3906 4 : 435 SF Q2
391 46 FC? a3
‘392 * 437 YEQ 12
393 RCL 1& 438 RCL 10
394 + 429 RCL 11
395 STO 15 440 -— :
296 RDN 441 ¥X=07?
397 DSE ©8 442 GTO 14
398 GTO 106 443 GTO 19
399 XEQ 67 444+LBL 17
498 FS? 63 445 RCL 18
4861 GTO 22 446 3
42 RCL 11 447 +

403 FRC 448 RCL IND
404 X=07? ®
4905S GTO 22 449 STO 23
406 XEQ 13 450 RT
407«LBL 22 451 RT
408 RCL 20 ] 452 RTH
4p3 GTO 19 | : 4S53+lLEL 07
416eLBL 11 454 FS? 06
411 FS?C B2 455 GTO OO

Note: Re'er to“ HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes The Funchion Inde1s found at the very back of the Handbook. Refer Io Aoenda Ein

67 or $7 "OWNERS HANDBOOK AND PROGRAMMING GUIDE tor exact keystrokes 24
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67 or 97 "OWNER S HANDBOOK AND PROGRAMMING GUIDE™for exact keystrokes.

Page25 of 31

Der 0Ds7 ®WaiC

Te KEY ENTRY oroy) COMMENTS SNE KEY ENTRY 6707orn) COMMENTS

456 FS? O67 499 RCL 23

457 GTO @©1 vighered AX S98 RCL IND
458 FC? ©% 17
453 RTH AND THEIR LOC. S81 X{=Y7?
460 RCL 18 DEPENDING ON S82 RTH
461 3 ACCURACY INPUTED S03 EQ 22

462 + AS 8.MAX 564 RTH

463 RCL IND SPS+LEBL 23

x 506 ROY

464 RCL 23 S587 XEQ 21

465 * seg 1
466 X=07 592 ST— IND

467 X>B87 y
462 RTH 510 RT

469 SF B7 si11 Rt

470 HER 21 S12 RTH

471 RCL 11 513«LBL 22

472 STO IHD 514 FS? 8S

Y 51S GTO ©1

473 RTH 516 1725

474<LEL 01 S17
475 FS? @2 512 RCL 22

476 RTH 519 ~
477 REQ 21 s2@3 STO 27

478 RCL 11 521 RTH

479 RCL IND s522¢LEL B81

Y 523 STO 25

480 XK=V7? 524 RTH

481 RTH s25¢LBL 21

482 SF B86 526 24

482 RCL 18 527 2

484 3 528 FS? BS

485 + 529 CL¥X

486 RCL IND 530 +

x 531 RTH

487 RCL 23 532+LBL 11

488 X>VY? 533 RCL IHD

489 XEO 23 19

498 X<OY 534 FS? B3

491 XE@ 22 535 GTO ©1

492 RTH 536 X=07?

493+BL ©0 537 XE@ 12

494 XE@ 21 s3g+LBL G1

495 RCL 11 539 RCL IND

496 RCL IND 19

Y S48 RND

497 X=V? 541 GTO 19

492 RTN 542BL 12

Note: Reler 10 “HP-41C OWNERS HANDBOOK AND PROGRAMMING GUIDE™ for 5p tic nd, on k The F index 1s found at the very back of the Handbook Reler 10 Appenca En
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Page 2¢ of

Os? D977 WAC

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

542 RCL 17 588 SF 12 DISPLAYS
S44 RCL 18 589 “MAXIMUM M MAX OR Y MAX
545 3 -
S46 + 598 FS? 85
S47 X=vY? S91 GTO ©1
S548 RTH 592 =F Y-
S49<LEL 13 DISPLAYS Xi AND S93 AVIEMW
550 =¥= STATIC FUNCTION S94 CF 12
551 ARCL 11 595 CLA
552 =} = S96 RCL 27
553 RCL 18S 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 €84 RCL 13
S660 685 ABS
561 17228 696 ¥<=Y7?
562 * 687 GTO B82
S63 GTO IHD 602 STO 25
18 699 ©
S64eLBL G1 618 STO 24
S65 “FO 611+LEL B2
S66 GTO B85 7 612 RCL 25
S67eLEBL B62 613 RCL ©5
568 “FM- &14 ABS
569 GTO 5 615 X<=¥?
S76eLBL 83 616 GTO ©2
571 “FS- | 617STO 25
572 GTO ©5 i 618 RCL 19
S573eLBL 04 4 619 STO 24
S574 ~FY*~ i 620+LEL 02
575S<LBL 85 | 621 “+ M-
576 FC? 21 i 622 AVIEWN
577 TOME 6 623 CF 12
578 “F== : 624 .CLA
S79 RND 625 ARCL 25
588 ARCL ¥ 626 ~F AT X=
581 AVIEMW -
582 RTH 627 ARCL 24
S83¢LEL 14 628 AVIEMW
584 CF @2 629¢LBL ©9
585 FC?C 86 636 FS? 65
586 STOP 631 STOP
587 CF B7 632 RCL 27     

Note: Refer 10 “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE"for speci'ic mformaton on keystioxes The Function index is found at the very back of the Handoook Reter 10 Appendy En
67 ox 97 “OWNER'S HANDBOOK AND PROGRAMMING GUIDE™ for exact keystrokes.
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Page 27 of 31

DOs? O97 W@aiC

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

633 FC? ©4 681 STO 37
634 GTO 04 ; 682 "RT?"
635 ST+ 28 683 PROMPT
636 Ci° ©6060 ; 684 STO 38
637 RCL 10 68SeLBL F TESTES BEAM
6328 20 : 686 SF 28 AGAINST LOADIN
639 ~- 687 SF a1 CONDITIONS
640 MEQ 221 688 YEG 18
641 PSE 689 CLA
642 RCL 25 696 RADY
6432 2 691 SF 12
644 ~ . 692 “BEAM*™ DISPLAYS DATA
645 “TRY S>* DISPLAYS S MIN 693 AVIEW OF BEAM TESTED
646 ARCL X AND I MIN REQ'D 694 CLA
647 AVIEW 695 ARCL 31
648 STOP 696 “+
649«LEL 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=- 782 ARCL 22
655 ARCL X : | 762 AVIEW
656 AVIEW 7064 ~I="
657 RTH 705 ARCL 33

659 ~BEAM?" DATA INPUTED -G7 “G=-
668 RACH 708 ARCL 34
661 PROMPT 769 AYIEW
662 RASTO 31 719 ~D/AF="
662 “WNT? 711 ARCL 35
654 PROMPT 712 AVIEW
665 ASTO 22 © ?13Z “BF="
666 ROFF ; 714 ARCL 36
667 ~1I7?" 715 AVIEW
6568 PROMPT 716 “TF="-

669 STO 33 717 ARCL 37
670 =S?". : 718 AVIEMW
671 PROMPT 719 *“RT="

672 STO 34 728 ARCL 38
673 ~“D/AF?*" 721 AVIEW
674 PROMPT 722 ADV.
67S STO 35 "223 RCL 10
67 “BF?- 724 26

677 PROMFT 725 7
678 STO 36 .. 726 "YBa="
679 “TF?2" 727 ARCL.¥%
680 PROMPT Teor7 1    
 

Hote: Refer to “HP-41C OWNER 5 HANDBOOX AND PROGRAMMING GUIDE™ for specihic information on keystrokes The Function Index is found ai the very back of the Handbook Refer © Appand3E 27

67 or 7 "OWNER S HANDBOOK AND PROGRAMMING GUIDE fo exact keysirokes.
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O67

STEP/
LINE

O97

KEY ENTRY

@ aC

KEY CODE
(67/97 only)
 

728
729
730
731
732
733
734
735
736
737
738
739
748
741
742
743
744

746
747
748
749
7509
751
752
7S3
754
7595
756
S57
758
759
760
761
762
?63
764
765
766
767
7’6€
769
776 
v2
3
774
75

Note: Refer ic "HP-41C OWNERS HANDBOOK AND PROGRAMMING GUIDE" for speahic miormation on keystrokes The Function Index found at he very back of the Handbook Reter 10 Appencha.E n

AVIEW
RCL 27
RCL 33
7
os YE= [0

ARCL %
“+ AT =
ARCL 26
AVIEW
X<=Y?
GTO @o
“YB .

XEQ @9
LASTX
a

XE >Y
XEQ 21

745BL 908
RCL 1@
30
7
as YLa= [x

ARCL ¥
AVIEW
RCL Zs
RES

RCL 33
7”
[) YL= ..

ARCL ¥
* RT os

RRCL 26
AVIEW
®<<=Y"?
GTO ai
“YL »»

XEQ 69
AVIEW
ROY
RCL 28
®LOY
7

XEQ 21
|  771eLBL ©1

“MMB="
ARCL 25
“F AT
ARCL 24

PROGRAM LISTING

STEP/
COMMENTS LINE KEY ENTRY

KEY CODE
(67/97 only)
 

rd)
eT

°rC9

781
782
33
784
785
786
787
788
7389
79a
v91
voz
v93
794g
795
796
797
798
799
8606
801
802
883
5064
805

867
868
869
2106
811
812
813
814
815
816
817
818
e119
820
821
822
e823 

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

AY IEW
GTO 96

778«LBL 26
EQ 18

780elBL ©0
ADV
CLA
SF 12
ARCL 29
“fp

ARCL 39
AVIEMW
CF 12
“Fb="

ARCL 29
AVIEW
RCL 39
RCL 34
¥

12
7

“MMA="
ARCL X
AVIEW
RCL 25
RE=Y7?
GTO 82
“MMB av

YEQ 09
AVIEW

886e¢LEL 62
RCL 39
7

12
Ed
“S¥ = ar

ARCL X
RY IEW
RCL 34
x OY
AL=Y¥"?
GTO ©1

XEG a9
AVIEW
RCL 25
12
x

Page 28 of

COMMENTS
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O67 O97 ®@4aIC

Page 200f 31

 

STEP/ KEY CODE STEP/
LINE KEY ENTRY (67/97 only) COMMENTS LINE KEY ENTRY roe, COMMENTS

824 RCL 39 §76 ASTO 29
825 871 31.7

 

~

Hote: Rafer to "HP-41C OWNER 5 HANDBOOK AND PROGRAMMING GUIDE for spechc ilormation on keystrokes The Funcuon index is found at the very bach of the Handbook Reter 10 Append E 29

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

826 "TRY S>~
827 ARRCL ¥
828 AVIEW
829¢LBL 01
830 FC?C ©1
831 FS?C 0©
832 GTO 26
833 STOP
834.BL @9
835 “FHEXCEED
Sg =

836 “~“FALLOWA

BLE“
837 RTH
838<¢LEL 21
839
840 “TRY I>~
841 ARCL X
842 AYIEW
8432 RTH
844e<LBL 18
845 RCL 36
846 12.67
847 *
848 12
849
8508 556
851 RCL 325
852
853 12
854
855 FC? aa
856 GTO @o
857 ¥<L{=¥?
858 X<I>¥
859 STO 306
866 FS? O01
861 GTO ©O1
862 -~LU="
863 ASTO 29
864 GTO B63
865SeLBL ©0
866 K>¥?
867 XI>Y
868 STO 30
869 ~LC=-

CALCULATES

NSUPPORTED

LENGTHS

L,LU,& LC

  

872 RCL 36
873 RCL 27
874 7
87S X>Y?
876 GTO ©06
877-2
878 7
879 106.8
888 X<>Y
881 X>¥?
882 GTO B62
88= 24
884 STO 29
885 GTO 85
E86+LBL GO
887 2
888 ~
88%eLBL B82
298 —-.432
891 x
892 28.44
e89:= +
e894 STO 39
895 GTO 65
896+LEL ©O1
897 RCL 30
892 RCL 1@
899 ¥<L{=¥7?
988 KL>Y
981 STO 306
Bz ~L=*
883 ASTO 29
9p4eLBEL B63
9865 RCL 38
906 X=07?
sey GTO ©62
8968 53.23
982 RCL 306
S16 12
911 =*
912 RCL 38
913 7
914 X{=Y¥7?
915 GTO 64
916 119
917 RLY   



02248C
PROGRAM LISTING Page 30 o

Des7 0OS7 WIC

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

918 X<=¥? oo 81, eeeef
919 GTO 63 meeebe
928 Xt2 :me mmc mmhn mn am mn] ——— —————

i

8921 1.7 EAS ES

022 X>Y eeee

923 7 oh

924 STO 29 |_ ——

925 GTO @S emtmeom
926¢LBL 63 bm me emote eeemnee]

927 X12 aa——
928 —1181 Tpeee
929 - phde
836 24 [meme]
931 + meme mmm ey
932 STO 29 Tr mmm mmm TTT mr mT

9323 GTO ©5 —— oT Trot TTT

934eLBL ©2 TTTmT
935 1 EB3 mh mmmem
936 RCL 36 rolTT TTT
927 7 . ! 7

 

EESe

 

 

 

 

  

 

 

 

  
  

  

  

 
 

 
 

 
 

  

 
 

 
 

    
      

938 RCL 35 : oo 1]
939 { Lo

940 STO 29 _— oo

941 GTO as HR ed

942<1.BL. 64 _-—

943 22 le
9494 STO 39 rm ee=

945eLBL 05 poe

946 RCL 25 eoTT TTT
947 xX<>¥y IZ es
o48 ~ K 3
949 END

40 _ 90°

- iN . — oN
50 ; 00       

Note: Refer 10 "HP41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE™ for speohic nformation on keystrokes. The Funchon index is found at the very back of the Handbook Refer 10 Append E in
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE™ for exact keystrokes

30
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

 

DATA REGISTERS STATUS

Yo.bi__________ls0lae__ _______.____[size 40+ TOT. REG. “258 USER MODE

YLIKL23 LOAD.6________

J

ENG ___. FIX .x— SCI ON_x_OFF

D2,KR__ 2 147 DEG __X__ RAD ___ GRAD
23L Wi__ _ £2 LOAD.7 * 5 REG. REQ'D FOR EACH LOAD

24:01— FLAGS
J5Mi

INIT

36 Si # SIC SET INDICATES CLEAR INDICATES

DZIYi__ es —- 00)C_|FOR YX, IL LC LU

D8 COUNTER______&__ _i.USED,___L LC _LU

09TOTALLOADS ||_____~_ _|02|CUSED _
0...fre 03. NO DISPLAY

 

 

 

 

 

 

 

 

| o + 0

 i
0 |i i

"INCL. LIVELOADNOLIVELOAD

FOR QOR M FORS OR Y
> IMAG. OF M OR Y

14S FEIS a |LOC.OFQ OR S=0

MWSRR|o08l Cc| FORQORS FOR M OR Y

YemMr__|T\TTTED
17!POINTER a i
18.POINTER_____._ { fi —cr co nlm—mrme
19MEMORYCOUNTER: __ {._____| - —-
20,81 i

|dMAX —_— cefee
22/E__29,000KSI _ medL —
23|PREVIOUS_Q ORS ; .
24/LOC.WHEN0=0|| _ )

2sMmAX_______.\_._|_________._}. —
LOC.WHENS=0_ oo
YMAX ee — en —_

_(LL=NL) —
LC,ORLU

|

VALUEOFR29 .
BEAM —
WT. OF BEAM TT

 

  

p
r W 1 1 i ) | 1 f | i | o
O
o
n

p
o
n
o

 

 

 

 

 

 

 

 
 

RE
E!

  

 

 

 

 
 

   

 

 

 

 

 

 

 

     
 

bb
b
R

BE
E
ER
Re
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 RE ASSIGNMENTS
  

 38 RT _

|

— —
39 FB 1 FUNCTION . KEY FUNCTION KEY
 

» o 8
|

o
d !   
 

le
jo
s!

N
r

| 
 
 fri2 B oe HE
 In 0

g Bt | 
 

   ins anna x i

daearr ]
48!as._._. eX _ —
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BEAM DESIGN USERS’ LIBRARY PAGE 1
PROGRAM NUMBER: 02248C OF 8

PROGRAM REGISTERS NEEDED: 252

RR
ER
OE
SE
Fl
HE IE
J; J,
J
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Tp
J
NE
0

TO
JE
li
EE
LE

     
 

                    

JH

0

Jil
AE

Jl                                       
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PROGRAM NUMBER: 02248C OF 8

 

OA
RA
nn
TE TAN
AAR

 

    
  

a
s
a

  
 

  

 

                r
—

C
d
C
E
I C
E
R
R
I
N
A

A
E

—
—
—
—
— e
—
—
—

A
R
—
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—
—
—
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—
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[Ln
EEE
rr
nm                                               
ROW 28 (198 : 208)

AAR
AA
A
ER
AAA
AR
JA

(267 :274)

A
(274: 278)

A
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PROGRAM NUMBER: 02248C OF 8

 

 

 mmAA
J,(I

SL
ER
OO
mon JOT

Lr JAAR

TARA IMMER

OR TRAM

AER
I—

ARE
AAA
AAA
A
AA
AAI
AN ;
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PROGRAM NUMBER: 02248C OF 8

  

    mnAAA
TIJAE
TnA
J(Tn
liliJ
iimIO
ATA
RRA
AR
AAA
iiJREA

mnJ
RAR
RA
A
RARE
LAC
mm
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a
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PROGRAM NUMBER: 02248C OF 8

AAA
AAA
AAR
AAT

—
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—iin

i
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iimny
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—
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—
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OR
AA
INARA EAAR

IIA i AACA

HIRI AEAT

I
AAT              

 
 

  

    
        GARBA

Tn
i
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EREEL

ARJH

Mm
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—
—
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R
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—
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C
e
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R
E

E
E
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C
e
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BEAM DESIGN
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mm IA
iimRA
Tm JOA
FA JAA
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my LTT RIAA

nn HIT

Ti i Jl CERN

im JAN JONATA

JAA IRIAN

Mim———; J AORAR           
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PROGRAM NUMBER: 02248C OF 8

linRRJUHI

iliJ
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iEEE
ce—-——_—e,e—eem
REA
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WwW 136 (8:

  

 

 _
—

  

           
  

    
 

     

—   
 
          

                                   C
t
n
—                                                                                                                 

41





i154C pROGRAM DESCRIPTION rc /a/8

Program Tite EPRny¢ WALL LoArs
Media Manutactured ia <==

Contributor's Name LPbkenced  ABVSFcn Sotowars, Proout of «2.5.2

Address /925 #~.ee ASloRO

cyAlorAcA suteCountry 777 Zip Code 7520 67

 —
Program Description, Equations, Variables SRDchm CUCUTES JHE REST7

fakes Hensy SP wmwic CHyuseo KY Loy THE Sorc ITE

Po 8 papFolr) SuRCHRCEE LoAO. THE Sulcriwece EAN SE OF FAY wroTy PWD cha EE AAPirso SAT Fay aseE

Phopy THE PLC, ££7ee A eTrvE ox RSSE Sorc ARESpeE

Ln Ge Sprcopico. HOOTronticy AFTER THE amie 15

ForicosrEe , THE AAESSULCE FT PY BEATZ Cr SE

ChLcunrED no SlTEEC 15 USES,

 r—-

Necessary Accessories

Operating Limits and Warnings J2% Sssc EFcarice 15 BS5sersbo TO LE FEE

ENjw 
 

Reteoncels) VAXQu/s, R#P1ons [THE LATE Sike/Sect. SHESAE PvE

RET»

LIA
L

, JovRrAe oF THE CEOTE CHCAL EnnElsn ©

Dyh5sem, Hpbesepm Socekry oF Crue ENCNELCS AUN VOLS MEW Yors

ocRBEe /128/

Tha program has been venhed Only with (@3DEC 10 he NUMeNCal SXaMple gven in Arogram Descnpeon i User acospis and uses This program matenal AT HIS OWN RISK. in rekance solely Upon hus own

mapechon of the Program Material and WIthou! FERANCE UPON BNTepe or cor "g the Progr

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 CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL

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



-—
131540

Jags

NOTE TO USER

Program is intentionally written to exclude the printer.



31540
* PROGRAM DESCRIPTION I coz w/8
 

 
 

    
 

Program Title

Gontributor's Name

Address

ay State/Country Zip Code

Program Description, Equations, Variables | F

7

 
 

= rot ()  B,- ad (42%

  
  Y rp. =H (6. -0)
TTA ‘

5 = nie, -6,)r @+6)*(90-0,) — *(70- e,)- 5723ah

“ 2h (6.-9)
 

 

Necessary Accessories

Operating Limits and Warnings

 

Reteroncels) 22 cham FP 32950 SETIIpse WALL = Sorc SRESSenES

 

  Tha program has Deen versed only wiih rESOECt 10 the AUMencal example gen n Program Descnpbon I User accepts and uses is Drogram material AT HIS OWN RISK. in rekance solely upon fu own

eepochon Of he Progra Material 80 WIMOLS FEARNCS UDON 81 NGFFESSTLERON OF JESCTGLON CONOAMNG the program materia!

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 HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL

! DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THiS PROGRAM MATERIAL

  ol



01154C

Page 3 of

(CONTINUATION PAGE)

For Hehe SooC SRESSexe€E

pp [5 #8 ad
M7: sm CP Ds | 7YHha

oo. LsA e-s)sme

| oo 2
=zCp. Swi(aed)

Ae [~*a EgTm)*

Fok PPSS/ul Sorc AMESSvAC

ars) LAT “ho

p

 

s/nSmI)SmI)XK 7.4
3

- sat (~<-QQ)

#” “ex PAIS-A) t

KespigponT IRESSyce R= 15+ 7/5

ResINT LogATrn © % = Ly, +575
Lrg

 

a Cow,Doris

12 BB ExTEaos Soro THE LBLpwr ARINE

Dispmy NEcrowo pmne/Pssive gone

/F JS? ExTEoS BEYor THE Flee Pan

ervce <A To SE esTHop SHEGE PLIES

Prsssy SNpReTIRLy CEVoro PeTIESFASSret eon

SD copiccTED = Jf mow (35-2) db Fox AcTive Bone

A coktccTED = VN TPN +L£)-4 Sok PASIspl Bore 
 



11540 Page ¢ of 18

(CONTINUATION PAGE)

 

  

|PRESSeneATPn

en — SCTamesan qo” oF

—7]aaHeiRPessa‘ow pric
   

 

TF - “arposTIntX
 

 

— - —~Pas==ARESSURECAUSED&Suc _

    - BYme IT_A=PRESSelEeAVSES“EySvocwnesd

 

 

  

TABeteCe—————————TTTTTT
TTT ——

Ze 8) . 4
——— — =7 = x +Ebfet#3
nerlALSSALS—

—: oT—Iee—— — oo3

——weXx2HALA “015mt.saouwie”-—I

A
en — — —

   

   

 aRsiZsTL—RE
oT

—}=KrewrOF.a
meI

 —
oA,/ésFc

   

 

  

0°CcNTERAR.FRICToN oFSac,TDEenEES -—
 
 

 

5=SRETI74FeL
ensos¢.AO.we

e,DFe<cELS

=:Faint   
 

TEHank OFBAKSiokTOFA
ETBmoAE“wel,Pren

EES

     

  

TYANZToFLS 
 

   

 

    
 

—

 

 L

AWavadiecAvsdpKFSumcrPRcELoS,Jés

 fcwio7 SukcorcelLoe FE
  

—Aaeerrari7THEteintLedsE
eoo

 

 

 

   

-YtieIPEFayJOPO
FoFardudeTOBA

pctTron oFLa

emrr
oe

CPs.pry) “on“wee cAustoEy:Sere,
7.2aJ

—

Mee-VSTFmesfife“Jo”o
Fasc“70Aleprea“

oFSorc~4oA2 f+|

 

R=LoEscLoo, fds.
TT

i

Less ToOF whirlTO ALEATIONOF
Yo =JsTorck
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01154C
PROGRAM DESCRIPTION II

Sample Problem (Sketch it Desired)

 

  
 

 

 

 

Page £ ol

4 rec /5 20 LEET Pen wT pd

Eenscome OF Bo° THE comic

EPArisky WITH So,C BT 4 nsT

75

LE/eAT OF 120pc, THE PECsTrg Ani

’5 30° TAe~ ECCTIon EERFEN Sos r9~P

“Ace g5 20° A Loko oF /000ps5F ,r

APOVER APSeoT wip€E REX &

fosSEATHE acl. Ino THe

Logos Fok SbF ASTIvE Fro PRSSroe

Soc SARESSLLE, PLC LAND THE SS

 

 
 

Hererr—= 20

WMSs/c = 30

dwnmec20

ZL wpiesc=8o

GenSs7y= /20

LoRp = Jo00

 
Me BIST 6 |

LoRowIFWE 7 |

x “WALL 7

20 A/S

30 AS

205

Eo X45

120 R/S

| 1000 £75

&é A

7 R55

 
| #79 aw yo

BT 5 Sao JO FLEET SLLow THE JOP oF wm

SOLUTION:

input Function Display Comments

whee

Logo

Hever7? 0. vo

Lsosc?0. 00

Lwree?o.00

Lane s£?0. 00

LEE? O00

logo? 0.00

wre oss? 0.00

boowso? O. 00

IF OPT» NPS SEEN
CollecRy ENTECED
ENTER Y- fHeGAAr boric
Coaprps

IF OPI #95 Leb
INCORRECTLY LNTELES
EATEL £) = Soestrr bli
or Shea TO NH&E/enT

VE JNAPST IS ComkécT
ENTER H/F, 1F INCORRECT
ENTER NEa JAT   
 



(CONTINUATION PAGE)

Page 6 of /8

 

 

 

P= 222

pa
s

oesy

oo Kos LenvsE? 120.00

LL 5 LoAo? / 00a00

Co Los wrcors’goo

Ks Lotowspl 7. 00

—- | O87 ok VW

y £5 Personss?

MP5s 5 fC=1/0,433,72

{ £5 yLesctr = 13.17

5 2 =3627 69

| 5 Yso0Pho = 8.42

Z PO5=/06,896.02

£5 J) s0/¢=,3.33

5 X= des

WPL PRES YIN

Y RE 25THveEl

Linck4° 55
poses Yow

y £5 25rmmee

DISTICE = 10 /0 ps /xcs+= 5 552. 0/

oo o/s NUPRES Y/N

Nr RE NowA YSN
|

fs mp SLcord SBE? SISSrIE

wo Suechee LORD 4

 

PUES= 2 978.4C Aled PRESSURE FT &EET

AO CHANGE

A

LATEX Pa

NO CHANCE LATEC LS

CAANGE LATER Lh

CHANGE LATER KE

AO

ro

ORTH Js OK, ExTER)

Fok SRSS/ve Sore SRESSOES

EATER PSS

3 overs. SoLSLyII~T

Aeon OF RLRESCETRAT

CHEATED &F SeRCAIReE

PoRTION oF KE30igmr7

CREATED EY 527€

ColicEnd OF PRSS/vd S52 Jc

SESSRE

WR PRESSIRE RT I/O FELT

TIE SL WFC “wT

THLCEot LATES Y 
55
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(CONTINUATION PAGE)

 

 

(roleT AE ow oszy

RE YYRs Aerrwss! CHoosE SETHLLn ATIvE
- a | ORBISTyk Soll PLSSexE

TTBergfSAmAey
EY
EE reRTI
_— —— _ EonE a

a a |Ae/200).363 ovens SESCLTANT

TTTpsyeeswr= 12-05

Ls PL =2 955.72 PoATIon OF KESUTHST CAvSED
EY SuchALE LoSO

RIS Yeoro= 8./3

R/S /”5 = 7045. [4 PokTIon OF KESHTINT CAUSED

. EY so7&
L/ YSe/c 73,33

25 A=0.38 LOLAIcsfaT OF ACTIVE Sort r2E554

AE WRARES YIN EATER Y To CArcowATE
Jressoces Ar 5 f 107 L€coun

TOR OF wAsc

YAs or57PAcel 2,5 Ponce EELOe brFFec 5 57

5 £5 SUES = $89.22 lés/Fre? FRESSU<E FT 5 FEET

5 AUpRES YIN ENTER ¥ TV CALCUANTE AALssuac
AT JO FELT Siow wwALk

Y K/s Zo57wncE

DrSnce cso 10 KB/S Sues = C167/s/Fret AT 10 FEET Lior wacc

_ KsMNyrmES YW ENTER NN TO ConTinvk FHCs

or NRE Aywrsie YSN Sek PrPES/pk FBC PRESSE

—— en |REINLTS FIRE FLSo LLES/AOLO

eee - EaTERY TO SEFION TO sairsT

SEcTIon OF FAocarm,

Y RAE Herewr? 20.00 Nérenwr #5 THE SADE, THECES2CE
AO CABNGE 5 KEQUIRED, EATER

Ars

rs L sole? 30.00 No CHPncE, EATER 5

Ks Lance? 2000 No CHANGE ENTEX 5

Ks KLwncse! go oo wo CHANGE LATER 5  
 



 

TYAs

——fs_2LSolel 30.00 oo

Page & of) 8

(CONTINUATION PAGE)

 

UC MErewr2 20.00 ok, EavEe £5

—phLame? 20co__

————TURELwrnesel8ooo }
 

Rs
meomtraa1

EYCC

o £5

CTAer £5

TRE

FOrITace = 5: § £75 
pL

y 5

Jo BL

pe ee

&spares =/0
———

 

—asrA_oxYIN

TyRE

TTT yys0/¢=73.33

CTpYmALe YN

pense? 120.00

“losmg7je00, 0o tose sx mow ©

 BPTP rr ox, €TER )

EvAeoaTE oY THE

Pcie ASE

AE +5 APLNED
Ses Show

periarss?

CC ps=godses
incl AO SUXC

Famey Sorc ESAT

Kk =0.38

Lupe pels YIN

| sisTEace ?

SHES = 226.1% SOESSUCE FRor) 50 IC PLESTVAE

.
orly

pmeEs PIN

Oo)S77acE T

C peEs : ¢52.28

poses YON

PL CA ChATIonS IFRE

EATER AN OF
I

CorpPETE

So NN Rewm

I dA___

I ——EresT. 0.00

bo ee _ - em — eeem ms ee . _.

__ _ LL

n i Co _

| _ }  
57
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USER INSTRUCTIONS Page 9

SIZE.
(HP-41C)

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

ALoboAoccsm

2] } Xowee ©

|

whee

_
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PROGRAM LISTING page 43d
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Note: Refer 10 “MP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE for specie information on keystrokes The Funcuon index 1 found at he very back of the Handbook Rete 1 Appench

67 or 97 "OWNERS HANDBOOK AND PROGRAMMING GUIDE for exact keystrones
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Page 15¢

O67 Der X4iC

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

201 Sy 251 572° :

X* Yioro= JVFO

eX PRLrz

|S703 | o_o AorEw

rrFEE © 2 ryt RZ — mm mm mm

ea /5 - lL /70 00

.....Lceco
VEN

XA Y 24 260 572° So/¢

—— 5 3 YY Sok= LEsvtrs

STXxI5 Alc (5

enn”. P/Eso

Sp /¢ S722

=
K=

SWS Co pece 73
~ gs? o4 “iEmo“278, Shon SIEw

E70/0 only So/¢ Ae50i75 sR

Cl Fs?o2 “IEBiroBoE ALPESYIN Tl azn

220 G70 09 Tosa)Ele 270 Aon PRIDE OFTION

Acct
ARor?PT OF CRLCALTIM

S7/6 RoFF 2e PRESSAL
Ace re OST X wo

X 0 NV AT PELTH
Ace rf © gsr)

ST+/¢C W + \ X*= YY?

ce /5 LN X GR o¢ m= = =

X « X|+ H-LSLoC LA TER DET27
+ IN w WY L/STH~CE ¢ Aero wwC

230 wc /é 280 Llorr”7

s7o/8 —— mm

5724 7 ¢ >X _ Actoo IF BClow me

FS0/ TIOnLy PARTINLY xco?f D5PAYAE55A4

XE@ os EEYorP Por Sites Go _

x8209 Aue FEATS Fs?on SEmr
Fs?o2 TT Bowne o Yono Bon
xego3 JE REYors EON fol 02 Byo0ss

mm Ks02 S/Hess oly Soc sm» /9 SWECHAE

TTRso Huo Or3AA) ERLA E52on ARESSS
240 N= TT 280 EMV cm - —~

Arce/é osAY r~5l04 L ro 2 OF0 |

VIE Ae. «7297 oO 1~

TTspe sv Fst EYARTS

ooygesoiT= IWForm

#

TION =49 SuKcHILE
Mets?

+ SRESSYRES

Blew phd ’"” mmm =

spe _ - — — Acc to

Y= DISPLAY Act oc

pece 1/7 : se +

250 Svsie SvRHA 300 S70 /9  
 

Note: Reler 10 “HP41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE10r 8p8cific Moreton on keystrokes The Funchon index i found 81 the very beck of the Handbook Rater 10 Appel

§7 or 97 "OWNERS HANDBOOK AND PROGRAMMING GUIDEfor exact keystrokes



11540

 

 

PROGRAM LISTING page IE ot 18

e171 D997 R4iC

1-4 KEY CODE STEP/ KEY CODE

KEY ENTRY (867/97 only) COMMENTS LINE KEY ENTRY (67/87 only) COMMENTS

pn
Asm x

_._ Acco 6 -

A/8 : oom,x

|ATEN BAA .emoc oo
Co - Cx WH LBLo# ---- =

|57.3 x| + puna YA ASK IF

Se.2 9 = 360 aor ~ SRoGHAM 1S

oe (4
Dr

Ree/8 i pres To BE REAE7

E i ’9 Jp 3 ” “0Yes é> 7°

XT < Asm y ;

Lec lg 3 ¥ x=)? /£ 4er 7°

X* \ GR o/ _

+
Goo - —-———- =

/ R * 1805 3
30 = No 370 pparIsecy Y \

Lec oé 3 Pysw | Y

Lee /8 ? PoE X ‘R

X K He L#LOZ v0

Ket 06 { BEYoro ]

Xt oN Pike \ .

K<c 18 3
fosE v q

X* =~ Heme NEE

1p & FSlo? Ww RX XR

| rd K, ceA Ne VQ

3 + ~ 380 £5203 WN N

cece S I SPARSE IN

X AW vibe W y Y

Zz
Ps AN XR 3

zs ois Zone WER

% u Age 2 R }

€

gp oi _& xI VN

xl&y

0

CT. Lo

T Aee y8 Po SHE Tcl ve 3

340 Lccot Xs , 390 Arie 3 X J

oo X
« w

Ace /3 4 =/xs tne MELow 8 N

aX
ArEs \

stv! J
PSE » X 1s

MRS= DSR) PRESSURE whe \\ S.

eer gy 0EPTH Avrés X AR 3

 SRvlEn
MSE w X

sro oo Gm 0é NEA 3

CC wumeesYu “sx Ae OTHER 399 £2 NNN

-

|

350 Aor WRLL PRESSES 00 
  

 

iste: Roter 10 HP-41C OWNERS HANDBOOK AND PROGRAMMING GUIDEfor

67 or 97 "OWNERS HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes
SpOCHC INOMMAton On Keystrokes The Funcbon index © found at the very Back of the Handbook eter to Acoenas € Be

 



0i3540C

Page 17 of /

REGISTERS, STATUS, FLAGS, ASSIGNMENTS

 

 

03 of = d writes

o¢ YroEnNsSE

oF 2 2 LoRO

oOo B= whaco:s

07 A <Lofowio

 

1 APL

12 Ytoro

3 kK

14 Ps

1S XY sesc

le £

17 YAEST

18 X=O/STncE

19 Mp=rcEs

20 OAT LoAPEX

 

DATA REGISTERS STATUS

INST oTT sz 2/ TOT. REG. USER MODE

° ENG Fix © sci ON OFF

00 N= HeserT 08 6, DEG X RAD GRAD

o/ $= desc 09 ©, FLAGS
I"

02 S:= dance Jo /B coreccTED * ve SET INDICATES CLEAR INDICATES
 

Ol C Mpenfiuy Erono wiTh/n Bon&
Bone

C2 C BeYome BNE Irwin Bon

03 C FWsSs/ve Bone HA<niveE Bonr&

 

 

  
O4& ¢C No OAD Ado RO

ASSIGNMENTS

FUNCTION KEY FUNCTION KEY

wR? LA—s00
‘ww L&eo) Wo LoRO-Mi pus LB)

oF7 ox LEC)

dBéoLitet-Lyons NE LEO 2 S3/¢ Moo

LN~BEYond Tow LEO NO RESLETAVT LBL 0

ERR- PARTIALLY LEok Po RESUTR~T LBC

BEYond Sent .

OP79% wre” LEC!

NEw whl L804 WAL PESSURC LBLog
 



9

    

  

    

 

[5

LY,Wpadvo
4S7ém

  

NOILVHNDIINOD
W31SAS

 

 

 

 

  

 

advogA3IN

 

 

 

   

  

Tvratv|]woud|[e3sn[[No|

EEEJ)hodXXX

ONITAAVTAAV

AVOdAdA  2/0gfbedNTGITY





ITAINING WALL LOADS
USERS’ LIBRARY PAGE 1
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Der DO Eec

Tr wevenray rmomen COMMENTS TRE KEVENTRY TAoot) COMMENTS

@i1eLBL -SLO 41¢LBL 0O1
PE~ 42 CLA

82 FIX 1 )
83 CF 22 : 43¢LBL ©5S
®4 CF 10 t 44 CLA
65 8.10001 b 45 ARCL IND
86 STO 28 20
87 1.00401 46 1SG 20
88 STO 14 47 FIX ©
89 56.360001 48 ARCL 13
16 STO 28 49 QARCL 12

| 11 1.10081 S86 CF 22
12 S70 13 51 PROMPT
13 ~1 X- paiz 52 FS?C 22
14 ASTO IND + s3 GTO 82

| 2e 1mpe S4 GTO e3
15 ISG 20
16 "1 v*- 5SeLBL 82

‘ 17 ASTO IND S56 FIX 1
i 18 ISG oo S$? STO IND

28 3/2
19 1 _H- se FS? 04 para

. 20 ASTO IND 59 GTO 18 top
' 20 66 RCL 28

21 1SG 206 61 STO 11
) 22 =1 Hu- 62 SF 04

23 ASTO IND
26 63¢LBL 18

24 1SGC 28 64 ISG 28
25 -~11 X- 65 1SG 14
26 ASTO IND 66 GTO ©1

27 1SG 20 67¢LBL ©O
28 “11 ¥~ 68 ISG 13
29 ASTO IND 69 FS? e©1

20 70 GTO 64
30 ISG 286 71 GTO @6
31 "II H-
32 ASTO IND : 72eLBL 06

20 73 0.108801
33 ISG 20 74 STO 20
34 "11 HUW" ' 75 1.80401
35 ASTO IND 76 STO 14

20 77 GTO ©1
36 1SG 20
37 ==2= v8eLBL 03
38 ASTO 12 ?9 FS? 85
39 6.180801 80 GTO 19
40 STO 20 81 RCL 28 -—

82 STO 18
83 SF 85 

Sete: Roly © MHRLIC OWNERS HANDBOOK AND PROGRAMMING GUIDE" fir spaciic INormeton on teysireies The Fucus Si ©aof Bw wary Sask of Pu Menibook Rote » Apne]

6 & 97 “OWNERS HANDBOOK AND PROGAAMMING GUICE* tr exes toysbaiis
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Page !1 oti

on Or Rec
KEY CODE

4 KEY ENTRY "rorony) COMMENTS 4 KEY ENTRY 787 only) COMMENTS

84elLBL 19 132eLBL 17°
85 FS? ©1 133 STO 88
86 GTO 8 134 ~I1 C=?"
87 SF ©1 135 PROMPT
88 RCL 13 136 STO 089
89 S§T0 29 137 11 uU=?"~ Dalz

98 ~I PHI?" 138 PROMPT ~
S1 PROMPT 139 STO 106 ps
92 STO 15
93 I C=2?~ 140¢LBL 09
94 PROMPT 141 "VER I:A
95 STO 16 | -11:B"
96 ~1 H=?" | 142 AVIEMW
97 PROMPT : 143 STOP
98 STO 17
99 GTO 84 144¢LBL RA

145 1.100801 \
106e¢LBL 04 146 STO 22
101 Fs? ©2 147 ===
182 GTO ©7 D3'= 148 ASTO 19
163 SF 02 rnp? 149 1.60401
104 4.10001 156 STO 21
165 STO 20 151 RCL 11
186 CLA 152 STO 26
167 1.00401
188 STO 14 1S53eLBL 11
169 GTO 5S 154 8.100801

155 STO 20
118eLBL ©7 LBL AR
111 4.10001 156¢LBL 10 ver: bres
112 STO 20 | 157 CLA
113 1.600401 i 158 ARCL IND Sei! XT
114 STO 14 20 daz
11S GTO 85 159 ISG 20

: 1606 FIX ©
116¢LBL ©8 161 RRCL 22
117 FS? ©3 ) 162 FIX 1
118 G70 13 i 163 ARCL 19
119 RCL 28 ! 164 ARCL IND
120 STO 23 ‘ 26
121 SF ©3 i. 16S AVIENW

i 166 PSE
122¢LBL 13 i 167 18G 26
123 FS? 06 | 168 1SG 21
124 GTO ©9 169 GTO 106
125 SF ©6 | 170 RCL 18
126 "11 PHI= 171 INT

?- ; 172 RCL 26
127 PROMPT 7 173 INT
128 FS?C 22 | 174 X=Y?
129 GTO 17 -1?5 GTO 12
130 SF 160 176 1SGC 22
131 GTO ©9 177 1.00401

178 STO 21 87
Tot: fist 18 HPSIC OWNERS HANDBOOK AND PROGAAMMING GUIDE™ apeciic stmt 179 GTO 11 10Hardon. Rar & Agaric§

&0 57 OMERS HANDBOOK AND PROGRAMMING OUIDE” tr east tysbehes.
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Page Il

Ost DT Rac

STEN KEY CODE STEP
UNE KEVENTRY (97/37 ony) COMMENTS INE KEY ENTRY To) COMMENTS

188¢LBL 12 224 1SG 27

181 1 PHI=~- 225 AVIEHW

182 RKRCL 15 226 PSE

183 AVIEN
227 1SG 25

184 PSE
228 GTO 14

185 =I C=~ 229 RCL 23

186 ARCL 16 230 INT

187 AVIEM LBL A 231 RCL 27

188 PSE Ceon) 232 INT

189 =I W=~
233 X=Y?

196 ARCL 17 234 GTO 1S

191 AVIEMW
235 ISG 24

192 PSE 236 1.60401

193 =END SOI 237 STO 25

L I~ 238 GTO 16

194 AVIEMW
195 PSE

239eLBL 15

196 “VER 11: 240 *11 PHI= LBL B

8-
= Ccen''

197 AVIEM
241 ARCL es

198
4 VIEW

STOP 243 PSE

199¢LBL B 244 ~11 C="

280 RCL 18 245 ARCL ©9

281 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 toe 8 253 "END SOI

210 1.60401 ver fies L II-

211 STO 25 Se.) I 254 AVIENW
255 PSE

212eLBL 16 diz 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 8
2
21s Fie 20 263 CF 83

220 ARCL 24 264 CF ©4

221 FIX 1 265 CF 05

222 ARCL 19 2¢es cE as

: 223 ARCL
. me 268 CF ©8

269 CF ©9
270 CF 10
271 STOP
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Page 13 oft

On Os Rac

sTEr KEY CODE STEY/ XEY CODE

(1 REY ENTRY (S797 only) COMMENTS LUNE KEY ENTRY (S777 only) COMMENTS

.  272eLBL C 313eLBL 21
273 © 314 FS? 00
274 S70 41 315 GTO 24

275 STO 42 316 SF 00
276 CF 09
277 CF ©7 317eLBL 22
278 CF es 318 RCL 15
279 CF ©9 319 STO 34

320 RCL 16
280¢LBL 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 325eLBL 29
285 FS? es LBL © 326 SF ©9
286 GTO 28 omprles 327 FS? 10
287 RCL 11 com 328 GTO 34
288 STO 28 oms F,
289 SF ©8 Shen 329¢LBL 24

' 330 RCL ©8 c

2906¢LBL 28 8sHrs F 331 STO 34 LBL

291 RCL IND | usm 332 RCL 89 Ceon's)
28 i equatle 333 STO 35

1 292 s10 30 “) 334 RCL 18
1 293 ISG 28 335 STO 36
! 294 RCL IND 336 GTO 23

28
295 STO 31 337eLBL 23

| 296 ISG 28 ’ 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 306

28 344 7
301 STO 33 : 345 ATAN
302 ISG 28 346 STO 38
303 RCL 23 347 COS
304 RCL 28 348 X12
305 X=Y? 349 STO 39

306 GTO 29 | 350 ©
351 STO 40

307eLBL 34 352 GTO 25 J
308 RCL 28 Co
309 RCL 18 Sm—
310 X<=Y? J old
311 GTO 21 0 :
312 GTO 22

te: Rote 1 HP4I1C OWNERS HANDBOOK AND PROGRAMMING GUIDE™ fo mesic sdprmaton on tyson The Furceon inden @ fund of Pu wry Sas of
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Der Do? Rac

 

  
 

    
 

STEP! KEYCODE STEP/ KEY CODEUNE KEVENTRY @7A47 enly) COMMENTS LINE KEVENTRY 797 only) COMMENTS

408 RCL 36353¢LBL 26 :
354 1 zo oy4] RCL 32355 STO :
356 STO 490 os RCL 38
357 RCL 31 i 485 RCL 38
3568 RCL 30 406 SIN333 Gran | 2%:o 408 ST+ 42361 STO 38 ; 48S FS? 09362 GTO 25 410 GTO 31

363eLBL 25 411 GTO 30364 RCL 36
365 RCL 32 213ker a3366 = 414 RCL 42367 RCL 30 415 -
368 =
369 RCL 39 ais Cao os
370 : a 418 GTO 32. 419 SF ©7372 RCL 33 420 RCL 371 373 = LBL C 421 STO 43 LiL &1 274 Rou 3e (con't) 422 FIX 4 Ceor'?): 375 = 423 “OMS F=-

. 377 RCL 34 az avicwi 378 TRAN 426 PSElf 379 = 427 ©: 386 RCL 35 428 STO 41381 RCL 3 429 STO 42382 * 430 CF 090
431 CF 8384 RCL 40 432 CF ©9385 RCL 34 433 CTO 30386 TAN

387 =
388 RCL 38 ! a3aLBL22
389 TAN i 436 CLA390 = 437 ARCL 37
391 RCL 37 4368 AQVIEMN
332 7 439 PSE3531 440 RCL 37

441 RCL a4395 RCL 38 442 -396 COS 443 ABS337 - / 444 X<=Y?305 S1e a1 445 GTO 33

ste: Rete 1 WAC OWNERS HANDBOOK AND PROGRAMMING GUIDEfr apscilc. siprmgion on iaystoies The Funchon tise 8 und 8 fw wry Sash of Py Menaack Rotor ©Ae
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KEY CODE
KEY ENTRY (87/97 only)

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 08
453 CF 09
454 GTO 30

455eLBL 33
456 “BSHP F=

457 ARCL 37
458 AVIEMW
439 STOP
466 END
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS
 

DATA REGISTERS sce sfep wo STATUS
[So|x;&5SelXT_ = YOT.MEG. |S_ USER MODE
£1] eng _____. rx $__ sciONX OFF. _.

<xNt x3 I DEG : X_ RAD__ ORAD ____
Bw, .

1: XY nd
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SLOPE STABILITY ANALYSIS USERS' LIBRARY PAGE1
PROGRAM NUMBER: 01168C OF 5

PROGRAM REGISTERS NEEDED: 151

AA
NO
A
LT
wl (13:18)

mi
ROWS (18:22)

i
AOW 7 (22:27)

EE
ROW 8 (27:31)

BE
9 (31:35)

BET
NOW 10 (35: 99)

BEER
ROW 11 (30 : 47)

EE
ROW 12 (47 : 64)

BEEy
ROW 13 (54 : 60)

Bh
FR
NE
TR
OE
A

    
  

   





SLOPE STABILITY ANALYSIS USERS’ LIBRARY PAGE 2
PROGRAM NUMBER: 01168C OF §

ty
ON
NO
OO
NE
NI
ERR
NR
TE ————
NO
NO
WO
A
Ty
WO

   

  

 

  
  





BLOPE STABILITY ANALYSIS USERS’ LIBRARY
PROGRAM NUMBER: 01168C

   

NO
TT
A
Tm
NO
em
LT
NAR
NA
N00
TT————
LL —
0
mm
LT
LL
EOI
A

E
y

$
$
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m
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OPE STABILITY ANALYSIS USERS’ LIBRARY PAGE 4
PROGRAM NUMBER: 01168C OF 5

    
   

   

|LL
OO
OO
LTRRATA———
IT——m—",
A
TT
A
LTTTn———
A
I————
J
ASO
0
a—™-
LTmm
Lr——
A
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RCA
J
A
NR
NO
NE
FE
NA
A
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#20C 5pOGRAM DESCRIPTION I rue 1 a0

m Title MASONRY WALL ANALYSIS er
IEEatg yg YU se

MARTIN N. POHLL Boiiii on USA   
  
  
  

 

  

    

 

$67 W. Shaw Avenue

- CALIF. 93704
Zip Code————————FRESNO State/Country

 

 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

fv = V/bJd = DEPTH

fa = P/bT, Fa = 0.2 F'cR H = HEIGHT

fb = 2M[a%b3K), Fb = F'm/3 F'c = ALLOW. COMPRESSION

COMBINED = fa/Fa + fb/Fb N = MODULAR RATIO
 

BAR SIZE § BAR SPACING

 

Necessary Accessories PRINTER, MEMORY MODULE

Operating Limits snd Warnings DO NOT USE FOR REINFORCING BAR SIZE GREATER THAN #8.

DOES NOT CONSIDER COMPRESSIVE REINFORCEMENT.

 

 

Reference(s) INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS,

“UNIFORM BUILDING CODE", 1979 EDITION.

 

 

 

Tive $roprivn has been varies ory wth respect 10 126 FUMENCEl Semple gven 1 Arogram Dsecnpeon A User sccapts Sng uses Ihe Program Matenal AT HIS OWN RISK. i re6ance solely upon Fes um

napaceon o he prog ard sx UPN any repr - CORON ") the Program Mmalensl.

TERvOR TE GONTRBITOR MAKES ANY EXPRESS OR APLIED WARAANTY OF ANY KN WITH REGARD TO THIS PAOGAAL MATERIAL MCLUOSEG.BU MOT STESEL0

APLIED WARRANTIES OF MERCHANTABALITY AND FITNESS FOR A PARTICULAR PURPOSE NETHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL

DAMAGES BY CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF Tris PROGAUM MATERA
.

—-
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PROGRAM DESCRIPTION II  -..: «
 

  

 

              

  

    

Sample Problem (Sketch ¥ Desired) - Q

wn {#4 Bars ©
CANTILEVER RETAINING WALL alg \

J Sr = r—-
P = 1500 1bs/ft (includes wall weight) Tt COIS NL IE ess

2
: No SN\Y ZT7 TN

M= 1548) = 5760 in. 1b/ft [ en \ieSPACING
V = 15(48) = 360 1b/ft3 WALL SECTION

Ip
ASSUME NO INSPECTION: - I

2
F'c = 750 psi ln

1 oT
N = 40 15 1b/4in/ft Rn |

WALL ELEVATION  
 

Display

UNITS: IN-LBS
ssuming

SEE NEXT PAGE

 
104



2420C pROGRAM DESCRIPTION II
 

WHERE b = 12"

x = Vf + 2p — WP 
J = 1-K/3

 

 

P
fa = BT

ALLOWABLE COMPRESSIVE STRESS

Fa = 0.2 F'e¢eR

ACTUAL BENDING STRESS

2Mxoie d%IK

Page 3 of 10

Sample Problem (Sketch if Desired)

Roe ao (ED) |
2 207 ALLOWABLE BENDING STRESS

As = BAR SIZE

4 (BARSPACE ACTUAL SHEAR STRESS 3
|

fv = v COMBINED STRESSES
bJd ;

wr - a COMBINED - 2 2
ACTUAL COMPRESSIVE STRESS a

ACTUAL STEEL TENSILE STRESS

fs = _M__
AsJd

ACTUAL BOND STRESS

__(BARSIZE)TT__
8 (BAR SPACING/12)

10 =

fu = Vv

fo JD  
 

 

RINTER OUTPUT FROM INITIAL DATA PRINTER OUTPUT FROM REVISED DATA
 

 MASONRY WALL
 units:in-1lbs|
 

per ft basis)
 

solid e9rout
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P = 1500
M = 5760
Vv = 360
T = 7.625
d = 3.813
H = 96.000
H/T= 12.5986
'R = 08.969
Ftc= 750.0
N = 48.0
NP= 8.1288
K = 8.3948

i J = 8.8684

3 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

- total = 0.88

[ STEEL STRESS
a NO 4at 16

[ As = ©6.15
B fs = 11814  _
R So = 1.178 __
- fu = S22. 3   

 

MASONRY WRLL
units:in—-1lbs

per ft basis’

solid erout

 

  

 

PF = 15066
M = 5760
Vv = 360 oo

T = 7.625 —
d = 5.375 -_ |

H = 96.8080 _

HsT= 12.5980 _—

R = 0.96% —

Ftc= 750.0 —
N = 48.06 _—

NP= 8.8457 peer]

K = 0.260808 —_—

J = 6.9133

MAS STRESS
fv = 6.11
fa = 16.39
Fa = 145.32
fb = 139.95
Fb = 2506.00
COMBINED -
axial = 6.11
bend = 06.56 _
total = 8.67

|

 

STEEL STRESS
NO 4atr 32

 

 124.5

As = 0.87 —en]

fs = 135935 —_

Eo = 6.589 —ee}

fu = roerent

105



0242¢VySER INSTRUCTIONS orto 4 4
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Instructions assume all registers initially cleared P41) 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

Mo = BENDING MOMENT in-1bs/ft R/S V=00

v = 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
DescriptionTol
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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87 “PER FT
BASIS*"

 

5 Pagel(Q of

Der Ds? 0DO41C

STEP KEY CODE STEP/ KEY CODE

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

81elLBL "MRS 43 12

2 44 *
ez SF 12 45 STO 11

83 SF 21 46 RCL 10
@4 SF 27 47 * Arh

85 *“UNITS:1I 48 RCL ©65
N-LBS*" 49 7 WHERE b = 12"

86 AVIEW S86 12

ery “PER FT 51

BASIS" 52 STO 12

88 AVIEW 53 ¥1Zz

54 RCL 12

09«LBL B 55 2

186 1 S56 *

11 STO ep ST +

12 FIX 3 58 SORT

13 P= = 59 RCL 12

14 XEG ©1 68 -— >

1S “M= = 61 STO 13 Ved + 2x2 - we
16 XEO ©1 INPUT VARIABLES 62 32

17 == = 63 7

18 XEG ©61 64 1 1-K/3

19 T= =~ 65 -

26 XER @1 66 CHS

21 ~d= = 67 STO 14

22 YER @1 68 RCL B86

23 “H= = 69 RCL ©64

24 YXE® @1 rd = Bd

25 “BRR S12 71 406

E= = 72 7

26 XEQ ©1 v3 3

27 “BAR SPH 74 ¥Y1TX

CING= *= 75 3 Ho 3

28 XEQ @1 76 — 207

29 “Ftc = * v7 CHS

30 XE@ 961 78 STO 1S

31 “N= = 79 ADV

32 XEG@ ©@1 80 ADDY

332 RCL 87 81 FIX ©

34 8 82 “MASONRY

3S 7 2 WALL*™

36 X12 As BARSIZE) Tr 83 AVIEW

37 PI = 84 SF 13

38 = ¢ (BEER) 85 =UNITS:I
39 4 N-LBS"

48 7 86 AVIEW  
 

ie very back Of the Handbook Reler 10 Acero: En
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De7 D997 0DO4iC

 

 

 

 

 
 

 

STEP/ KEY CODE
UNE KEY ENTRY (67.97 only) COMMENTS Ce KEY ENTRY aromy) COMMENTS

88 AVIEW

89 “SOLID G 135 “NFP= =

ROUT"
136 FIX 4

90 AVIEW
137 RCL 12

91 CF 13 138 ARCL X

92 “P= = 139 AVIEM

93 RCL 01 148 *K = *

94 RARCL X 141 RCL 13

95 AVIEMW
142 ARCL ¥

96 "MM = *~ 143 AVIENW

97 RCL ©2 144 ~J = *

98 ARCL X 145 RCL 14

99 AVIEM
146 ARCL X

188 vv = = 147 AVIEW

‘ 181 RCL 63 148 FIX 2

: 102 ARCL X 149 ADV

| 183 AVIEW PRINT INPUT DATA 1586 “MAS STR

184 7 = = ESS"

18S FIX 3 151 AVIEMW

1866 RCL 64 152 SF 13

187 ARCL X 153 “Fv = *~ _

168 AVIEMW 154 RCL ©3 MASONRY STRESSES

189 “dd = * 155 RCL 65 ACTUAL SHEAR STRESS

118 RCL 85 156 tn = v

111 ARCL X 157 12 Ba

112 AVIEMK
158 7

113 *H = *~ 159 RCL 14

114 RCL 66 160 - WHERE b = 12"

11S ARCL ¥X 161 ARCL X

116 AVIEW 162 RKVIEUW

117 “H/T= = 163 “FA = ~*~

118 RCL 064 164 RCL 0O1 ACTUAL COMPRESSIVE STRESS

119
165 RCL 064 r

120 ARCL X 166 7 £2 = 37

121 AVIEW 167 12

122 *"R = *~ 168 ~ WHERE b = 12"

123 RCL 1S 169 STO 16

124 ARCL ¥X 178 ARCL X

125 AVIEW
171 AVIEW

126 “Ftc= 172 CF 13

127 FIX 1 173 “Fa = *

128 RCL 09 174 RCL 6°

129 ARCL X% 175 RCL 15S

130 AVIEW 176 = :

131 *"N = = 177 .2 ALLOVABLE COMPRESSIVE STRESS

132 RCL 10 178 = Fa = 0.2

133 ARCL X 179 STO 17 2Fel

\ 134 AVIEMW
180 ARCL x

Som: Meter © WP41C OWNER S HANDBOOK AND PROGRAMMING GUIOEtor on say The F Nes © 10UNG 81 The very Back Of Ihe Handbooe Reise © Agpens: £4

67 or 97 OWNER § RANDBOOX AND PROGRAMMING GUIDE 107 9200 seyswo
[]



024520C

per D9?

sTIV
USE KEY ENTRY
—181RVIEW

182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
281
202
203
204
205
206
287
Dp"

208
209
210

211
212
213
214
215
216

217
218
219
220
221
222

223
224 

Mos: Roler 10 HP41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE * tor specie #iormeion on heyswokes The Funcaon inde: & ound at he very beck of Pe

PROGRAMLISTING
0 41C

KEY CODE
(67/97 only)

SF 13
“FB - oe

RCL ©2
2
">
RCL
X12
7s
12
7

RCL 13
7’
RCL 14
s
STO 18
ARCL XK
AVIEMW
CF 13
“Fb 3 »

RCL ©°
3
’
STO 19°
ARCL X
AVIEMW
“COMBINE

aS

AVIEW
SF 13
"AXIAL

RCL 16
RCL 17
7s

ARCL X
AVIEMHW
“BEND

RCL 18
RCL 19
7

ARCL X
AVIEMW
“TOTAL =

+

ARCL x

COMMENTS
STEP/
LINE KEY ENTRY

KEY CODE
(67/97 only) COMMENTS
 

 

r
e
p
—
—
—
—

 
87 & 87 OWNER § HANDBOOK AND PROGRAMMING GUIDE tr esact teysronst

225
226
227
228

AVIEMW
ADV
CF 13
“STEEL S

TRESS*™
229
2306
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
2506
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
2706
271

AVIEW
FIX ©
“NO

ACR
RCL ©67
RACX
SF 13

RCA
RCL ©8
ACK
PRBUF
CF 13
FIX 2
“0

ACA
SF 13
-S - os

ACA
RCL 11
ACK
PRBUF
SF 13
FIX
“FS
RCL
RCL
7’
RCL
’
RCL
7

ARCL X
AVIEW
0 = »

RCL ©7
RCL ©8
7
12
ax

8
7
PI

Q
I
N
®

=
MN

a H

85

Page 7 of IC
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PROGRAM LISTING 8 Page 100

0Oe7 097 0DO4aiC

STEP/ KEY CODE STEP/ KEY CODE

LINE KEY ENTRY (87/97 only) COMMENTS LINE KEY ENTRY (87/97 only) COMMENTS

272 = 51
273 STO 290
274 FIX 3
275 ARCL X
276 AVIEMW
27?7 "FU = =
278 RCL 83
279 RCL 14
2806 7

281 RCL ©5 60
282 7 ACTUAL BOND STRESS ;

283 RCL 20 :

284 $0 = (BAR SIZE} TT |
285 FIX 1 § (BAR SPACING/12) |

286 ARCL X i

287 AVIEW fu = v

288 CF 13 Zo JD

289 RTN
290e¢LBL ©61 20

291 CF 22
292 ARCL IND
80

293 PROMPT
294 FS? 22
295 STO 1IND
eo
296 1
297 ST+ B09

298 RTH 80

299 .END.

 

 

 
et. Motor 0 WP4IC OWNER S HANDBOOK AND PROGRAMMING GUIDE to on hey Tre F N3e1 € UNG 8! Te very bach of hg Handbook Meter 1 Apoens:f
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

STATUS

TOT. REG.120 USER MODE
lariesge; ONLOFF

DATA REGISTERS

—

wr FLAGS

S/C SET INDICATES CLEAR INDICATES

 
m
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KEYBOARD Page 10 30
CARD LABELING

 

EAEID KXX

[ON|]USER| |PRGM|ALPHA]

 

 

 

 

KEYBOARD
 

 

 

 

 

       
SYSTEM

CONFIGURATION Jord
4PRINTERE

CARD [(¢1 ms:
EB

in



MASONRY WALL ANALYSIS
USERS’ LIBRARY PAGE !

PROGRAM NUMBER: 02420C OF 3

PROGRAM REGISTERS NEEDED: 99

iRAE

RAMA,

RACER,

EAA

lAML

iRR

EAL

TAINJE

MEAL

LOEAVA

ALA

ALL

AEE

EA

LAA

ITHmM

 

     

 

      

13





MASONRY WALL ANALYSIS USERS’ LIBRARY PAGE 2
PROGRAM NUMBER: 02420C OF 3

RCAAA
AALRERAAAOCRANOE
AAACA
AAA
AA
AARA
ERR
AREA
AEA
ARR
ARE
AREARRREA
CC
I
JAAA
A
AMR
OR

115





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

OCAACRRRCARRAL
CAREER
ALERRRRR
RRAARRAY
EARNERERE
RAEARAIERACRY
AR
0AAR
AARC
EARNER
EEAARARARRAREE
ARERRAACR
AA
AARCRRAREREAD
JOR
OEARE
TIL
DNA

117





utectared ash
ayy cADA

)762CpROGRAM DESCRIPTION I cue / on

prtributor's Name Hiohel Walsh

dress 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 bean,

. 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.

Fana discon loisty of a ye LL a COnein Bon yw, a

ahean ’ evaluo Us JY Ng Ais conllmis ty Fit 17! vals oq

i Santor a? Che L)7

  

 

 

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.

(rogram hss Been vernhed Only WIth re8pect 10 he nuMenca example grven in Program Descrpeon I User accepts and uses ha program materia! AT HIS OWN RISK. in rekance solely upon hes own

of the program makers SNC HINGUL FABNCE LOR SY TEPTFSSTIARN Of GBECTGAGN CONCRNTeng he Program Matera! .  THER 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

LIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL

GES I CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL



007-2C pROGRAM DESCRIPTION I -...
Program Title

 

Contributor's Name

Address

City State/County Zip Code

 

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

—
&|[

EE

SE

SS

NE

GE

GS

and for the six loading-cases: (they are written for EE )

co 7 j WA —uz

no TE,
} TC —=)134°) DC —_— I Ed

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

ifyou use SS or NE. Subroutine GE must don't be erase if you use GS.

Round-off errors can give such as a 10 as "EIT" instead of a zero theoric.

~ Don't forgot: it's EI time Y and not Y itself...

 

Reference(s) . . - . Ca

 

 

Tru program has Seen venhed Only with reSpEC! 10 Ihe IUMENCA! SXBMDIE Jrven in Program Descrpeon /l User accepts and uses the program mamenal AT HIS OWN RISK, in resance solely upon tus own

MEPaceon of he PrOGram MENS! SND WIhOU! FEhSNCE UPON BNY TOP or p 3 "g the progr

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL. INCLUDING. BUT NOT LIWTED YO. THE
WIPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE NEITHER MP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL

DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL 120 
 

 



007-2C USER INSTRUCTIONS Page 3 of 14

(Size. Variable.
(HP-41C)

ree INSTRUCTIONS INPUT FUNCTION DISPLAY
 

 

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

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

wn,wnmen, *DC” if it's a load acting

—4 on the beam. You can clear of memory  . | en]

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

need. Also you can clear end-restrain-

code ("SE","SS",...) if it's not your

| case (see "warning" of PROG. DESC. I )

i 24 SIZE. If you want register 08 (RO8)

for. your own use, write 9 in line 03 of

"BEAL" and il line 11 of "FF". If you

want also RO9, write 10 in line 03 of

"BRA" (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+i) if i is greater than zero).

Je INITIALISATION for a (new) case: XEQ'BEAM Le

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

54 Input "END RESTRAIN CODE" code | R/S a

64 Input "a"-length (Write negative

number 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

94 Repeat 5. to 8. as you want.        127



007-2 C USER INSTRUCTIONS Page 4
 

 

 

 

  

SIZE:
(HP-41C)

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

10} You can, here, clear all programs

and then, enter "FF", (No ".EN]]." statement are written on

_ | PFow, if you want BIY(x),EIT(x),¥(x), magnetids cards, so, chahge "RTN" by

] orT(x), you execute"FE": | "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

Xs

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 ROS

Set flag 00
oo Put 0,-1,=2 or «3 in

RO6 to obtain, respectively EIY,EIT,M

orV

Use XBEQ'GG instead of
EQre

and then, the result isn't "pause"

and is return in the X-STACK. (Stack

is perturbed) Remember, the same number (No |END statement or] mag.card, so
must appear in line 03 of "BEA'" and number ¢f line is diffedent if loaded
in line 11 of "¥p" , from mag. cards.)

12    
 



07¢2CpROGRAM DESCRIPTION II ru. 5a 4
 

 

 

  

  
 

 

 

ieProblem (Sketch if Desired)

7
: Ys A 20

1 |x
: Z x

| 57 2
22 +

100 Vv

Find EIA at x+3l= 50 and at x=40

EI at x=0

and V(X=0).

DOLUTION:

input Function Display Comments

Since we have two loads, and

} no need of own-reg., size must

“lve gr2 =e.B® 14
XEQ'SIZE' i. a :

XEQ' BEAM" . }nguproessagen space.

100 R/S END 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.

a8 B/S G-CH .alpha

|

COncentrated, again

20 R/S a 1ro more loads, put negative one.

_ lochs R/S Input are finished. Goto computa-

XEQ' FF! C-FCT rs | tion.

~ a Deflection, first, BAY...

0 R/S x ... at %0

50. R/S «240846 BO, downard {=) :

I : X : ee (if the PAUSE isn't suff. to

- J read the answer, press chs twice)

40 R/S -246420
XxX ~~] Fo more value for deflection.

XEFF : C-FCT Por rotation, say

! R/S X at simple support

Ms £9084.375 | nSisgrechgskrisg.zd)..
XEQ'FF C-FCT For shear, it's 3

Ll 2 VS X at simple support

yo S 11.4919

Al: vo ll L % “4 , od x2:=25 2#wel 7.4819 and «7
ce A: 25.0000) Y 2.4919 (See pie 1 ) 123    
 



00752C
Page ¢ of

REGISTERS, STATUS, FLAGS, ASSIGNMENTS
 

 

 

 

DATA REGISTERS STATUS

00. Elvleft-support. S2ZE Var. TOT. REG. USER MODE
o1'f; ~ EITleft-support: ENG FIX $C! ON OFF
02 ; K lest-support DEG RAD GRAD
03 Vleft-support
04 |MNright-supports also, indice FLAGS
05 lenght; also, X in fet(X) NIT06 | _addresse of "a"-value; also,order of Jf _8C SET INDICATES CLEAR INDICATES
1 -.-the derivative of BIT(x) to obtain 0,0) Io pause in ause in

I ____ wanted fect.

OT , Pirst register wich is free (addresse
© of the =)

08 . Used or reservedregister
Each register used by 363EANS, folloy-

SYing reserved by user, are grouped by
—3-{one grouphyload):
— in —

} -
3.

exponent”value
ed tensity the load.

= ~ gnter‘a © (appearing in ®1

ot ~Thecxpeentvelo is owned by the
: "load"(COWA WB Y +...) and tell to

| the_prograr vhat kind of "constant"
.....l.is_store inthe "group-register", and
so, more meaningfull than a simple
-..jarbitrairely code when computation .. ..
eed S882,listing and pouments of "FFEM)

  

d
t

aeeeee mney in eng aan nen nn I

cep Co . —
 

8128You must dpternineyourself 1
 

to:n=a+i+3E 

 

 
|use; J number of loads

v)

the ‘size before running accordingly
mes bs im

i.“where:i __pumber of register for your

 

|Your"inTears,tersreservedare ROS
 

 

line 03opBEANSand 11 of FF if 

 

ASSIGNMENTS

KEY FUNCTION KEY
 

i is notzero. 

- fle
 

]
BEER137908ore]

 

——
 

To
i en —

|
i

 

  
 

!   | | i   
17
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007c2C PROGRAM LISTING Page 7 of 4
Der Der ac

STEP, KEY CODE STEP/ KEY CODE
LE KEY ENTRY (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS

01 LoLCU .CUNe ; 51 LSL'N , . Xoment load

‘REL IND 07 "© first disp. reg. RCL 05 | k
1 : : ~ RCLIND 07 . first disp. reg.

5+ 07 C3
lw Le
_'w TT

PROMPT w {LAST x _ MN
CHS : RCL.O5 —-F
5 ‘STO IND 07 ov . 02 oT

TEED — Co - fy
~/ | RCL OS |

RCL 05 a#0 "RCL IND 07
oL 2 | 0 ST 2 in Fe- ie yf : Cf —
* f } ST 2 |
LAST x RCL IND O07 ?
X<>2 Ra Fe »* Re
x12 -a\? . 0» Ky = wel a) (dr2ay 70 7° 5 pi : -bral
ST+ 04 BE] RCL 05 A Tr
RCL T ) Xx 42

/ Wy = web=) st/ T Cee 2 datz
»* ya SstY/ 2 2
ST™+ 02 / ol
X<>Y Mg = Wal (24-22) 6 My: Moa clay
/ ? * L’
0 05 ery, -E14e "0 pp ELgpcEIh 0

% HCL 05 rg so RDX
RCL T Amu cod ww
2 ye Jlr Jon TEE "PROVPT

* ST» 2
+ ST» 7T

* ST+ IND O7
CHS *
ST+ O03 ST- 03
RCL 07 RIN

+
4 : fw 04

3 ST- 02
STOIND Y : 1
2 ST+ 07
ST+ 07 2

RTN STO IND O07
END (1) X<>Y

J -

or 07 tenetSnBle52a.

END (1)
50 00  
 

125
Note: Reter 10 “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE * for specriic miormation on keystrokes The Funcaion index « found at the very back of the Handbook Rieter 10 Appendix E n

67 or 97 "OWNERS HANDBOOK AND PROGRAMMING GUIDEfor exact keystrokes
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Der D097 B4iC

STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY (67/97 only) LINE KEY ENTRY (87/97 only) COMMENTS

01Lbl'WB .Ss RCL 2 © CL
___RCL OS . __sT+03 Co

BCL IND 07 oNRe 05
eee es

Xft2 .
har xX : LeeCsST -04

ROL ND 07 +
_10_3 #0 , . 60 HCL 8
CL ® _ ~ -1/x
___BCL 05 we fie ST-IND 07
2 (re . 1
%* $ 1 ST 4+ 07
+ ¢ ¢ 5
X<>Y k 3 STO IND 67
¥ yl 30+ 2 1

Last X fr: 2FER ST+ 07
3 zol BS .

20 ST A. 70 )sv’ z My 4,ol-a)Voole3a JO Lanne |

BoL 03 / “I ft 2AS s+ 07 oo | “exnios RAM, - - a
> Fig

*

Bir Mh 7 | RCL 05 =r
RCL IND 07 1/X | !
+ E16), =EIy, 0 ENTER 4
RCL IND 07 X42 oo £, = 12 E34
+ re /s . FV

3

: 73

¥ €caze.
30 20 un] Jo £ wet * My: -4EIh =My

ST / 2  ST%Y EE 12
/ ST % 2
RCL 05 : a

bet 05 ST % 2
XA2 RDN
ST / 2 VEIT

- 06 pan]
0 xX ¢2 200518,2 07

6 : LX
/ ; ST 4 04

*¥B on 02

ST aT ST + 03
2

Fie" ST + 07
ST/ 06 RTN
Xec>T 29 END

50 ST. 02 00
  

1%
Hote: Refer to “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE ~ for specrhc information on keystrokes The Funceon index s found 81 the very beck of the Handbook Reter 10 Append& rb

67 or 97 'OWNER'S HANDBOOK AND PROGRAMMING GUIDE for exact keystrokes
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Page 9 of 14

   

De1 D977 B4IC

STEP KEY CODE STEP/ KEY CODE

LINE KEY ENTRY (67/87 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS

[LBL'TC Le x7e'Q
_ RCL OS Ni. 4

_

_

.RCL IND O7 : f_2—1 04

i. 3, Lo : 2 Col Bl = J

- oo "XxX ¢ 0? M0 */ £

. .LAST X TC
-§OL 05 RTN

~ : STO IND 07

C10 Ex homaly ofJ . 076% 'C_CH:

.o- 2 Loy AON
_ RCL IND 07 cua bid 2 Lo: PROMPT
2 .ASTO X
¥* n* 4EIE (4- 2a) 495Fop z or Ye T Loam)

‘RCL 05 El 3T0'Q code

fio 05 2836(34-20) 14 EXD
/ | My * Tr (30-20) ol LBL'GE
Re 05 ‘ XEQ'Q /

20x 42 : 7814 03 %® RCL 03 T 7

ST/ T Mg =e32) RCL 05 ) J
ST/ 2 x Trams lo Ler
/

/ Om pitch bul

2 . ST + 02 a0 20alien.

oF » ST- 04 il wdid"

» 6 = Co.
3

/ Clinelon id Ly:

¥ RCL 05
2 1 13 xf 2 ht

i ST + O07 ’ Re
» ™. pol
‘EIT 8 00 An = My * fed

PROLPT 2 £160 0 Ashe

ST ¥ z 4 END —_— Ki
ST ¥ T o 5) LBL'GS 4
STO 0 07 XSQ'GE

sT- 03 ase RCL 04 1 (

40 RDN 04% ST. 02 Co

ST + 02 RCL 05 Gudd Simply
RIN x# 2 = J

+ ;

T 04 2 thrmimslionof Lg

ST + O07 CL X Kp: My-Plg ,
\ Ww

p

= Wem cartes Beam pal 04 EIHy: tls, + re|

@0 LBL'EE — 14 e8 END

voVe: No “bad Gs Varin? om raga cards |

en?RINby
127

ote: Rater 10 “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE for specihc mdormation on keystrokes The Funceon index 1s found 81 the very back of the Handbook Reter 10 Agpencix E mn

67 or 97 "OWNER S HANDBOOK AND PROGRAMMING GUIDE for exact keystrokes
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PROGRAM LISTING Page 1d
067 Der Bac

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

01L3L'WA ——F- SX <> | 1
RCL 05 7 “] .. isT 4+03

* RCL IND O07 ) a | Ma, RCL 05 .
ve | = oo : { i
x? Cd a_

* ; __!CHs“RCL IND 07 .feMe (h-aYdes “sre 04°

3 | Lr 1
10__* 60 0 :

ot oo a
or Ca fom

ol _ ST + 7- av X A (L-ay END

S5Y/ Zz , 2 LBL'SS
© RDN : CC ol. XEQ'SE TTT~
© RCL 05 BN RCL 04 . yo bd

20 RCLIND 07 04 CL 05 Sim
+ /
* ST- 03 Lerti
2 BOL os pn TSE:

re, iY aa
X #2 / eo €Is0
ST/ 2 ST+ Cl ETh,: Cxé,- 4a!
/ CL X : ¢

30 RCL 05 14 4 STO 04
/ _RTN

NE 7RCL IND 07 ol or tas f /

x 42 RCL C3
RCL 05 iar" J

7. x42 b oth; "Foncash
WA *
PROLPT 2 a ‘

4 STH Y ofa / om SE

ST ¥ 2 _ST+ 01 . Ma: 00 A
ST ¥ T 1.5 bn Ry Plies
STO L / E14," A ¢

gL x er 0 bxéy = EIhY fu
ST + 07 §T- 00 2cl
X¢<D>T CL X
ST- 02 STO 03
LAST X RTN

50 ST-IND OT 18 ND

128
Note: Refer 10 “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE for specrhc information on keystrokes. The Funceon index « found 8! the very back of the Handbook Rater 10 AppenduEn

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



00722C PROGRAM LISTING
a7 Dor Bac

P/ KEY CODE
KEY ENTRY (67/87 only) COMMENTS

KEY CODESTEP/
E (67/97 only)LIN KEY ENTRY

Page // of 14

COMMENTS

 51 LBL' BEAT
|CLRG
| -- 8

 

 

[nd ealica or ®

we oo new

coll

70

80

 
 

129
son: Reter 10 “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDEfor $08ahc iformanon on keystrokes The Funceon index 1 found at the very back of the Handbook Refer 1o AppendE mn

67 or 97 OWNER'S HANDBOOK AND PROGRAMMING GUIDE for #xact keystrokes
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Page [2 |

Der Der Haic

STEP/ CODE
LINE KEY ENTRY or COMMENTS 4 KEY ENTRY arn only) COMMENTS

01 LBL'FF |,Covngou th 51 RCL IND 04
lo ; ; ’

tome i C TCTs . 1 =73) ee | EIN(Y) J J=0 i RCL 06 = “ “ >

erm BOMPT.= [RE e18(D J= Md! ed o Vo 3 & 3?

_ CHS. .. .=& ob Xx <« 01 3
530 86 — CRD J=2 |gro 06i “aF “TNA
axe ae i VAD 0=°3 : BA x w . < a

a 2Mamas: TTRTab.
OL TF oo x . Ao ha

10LBL'GG yeeA a e801 : UR ‘
8 | 'ST- 04 2% ®

TY ~ Tr LT< HI TR : b} 2. Tie

J 83 Ll CLILE WD AA
2 <7 flog 00 2 BRET ® a
RCL 06 ee iPoe LBL 03 Q tN " + re

A3S 1% wm Pot ST+ 04 § Jd. gw

X> T° es RLOA aS A

1 E 3
X > Y? Xr o har

J gro 00 “LQ, +
3 R &

8 or? 00 a J fan Soper)

L3L 04 NMR t Remvnl, bse: ~ > ) S$

ROL 06 = S33 BFoc Is %.
CL 2 ~ = Y "LBL 09

° + NA “ 3
INT ~ 80 X = Y?

~ FACT mo S > gro 01

RCL IND T > aro 0!

RCL 05 oS oR | J rea
* Dw 4 a Be

‘DSE Y ~ to oo T
GTO 04 + 90

40 RCL IND Y = = CT op gro 03

a HSn ow +

502 Lo “Ia oF
..o0 > RCL 03

LN
oto 02 " 98 ERD

ST + 04
50CL X 00

o .pode: <€KD°= 4 i K >0

m m
KY = (KX K iv

Now: Rete 10 "HP41C OWNER'S HANDBOOK AND PROGRAMMING GUIDEfor specrhc informaton on keystrokes. The Funceon index & found at the very back of the Handbook Reler 10 Append En

67 or 97 "OWNERS HANDBOOK AND PROGRAMMING GUIDEfor exact keystrokes
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Semple Problem (Sketch if Desired)
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36 BEAMS FF USERS’ LIBRARY PAGE 1
PROGRAM NUMBER: 00782C OF 1

PROGRAM REGISTERS NEEDED: 21

J
FO
A
J
J
EO,
J
I
J
Ine
JO
mn

—
—
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36 BEAMS WA USERS’ LIBRARY PAGE 1
PROGRAM NUMBER: 00782C OF 3

PROGRAM REGISTERS NEEDED: 95

Lee
A
J
A
A
A
A
A
J
HE
A
0
CAA
ACARI
OHARA
ER
J
JEAE
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36 BEAMS WA USERS’ LIBRARY PAGE 2
PROGRAM NUMBER: 00782C OF 3

J
Jl
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AACA
EOAERRAAERATI
RA
J
J
I
JACAACR
AEEAARATARI
MRA
LEE
J
A
AAR
A
A
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PROGRAM NUMBER: 00782C OF 3
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023068C  Muuwmmmr 32%,

PROGRAM DESCRIPTION I ruer ois

hogram Tive ..TRUSS DEFORMATION

lontributor's Neme Paulo de Salles Mourao _

 

sarees __Rua Eng. Amaro Lenari 110/201 _ . ._

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

 

hogram 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 , respective 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 range 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 ,

i. that includes all standard trusses and great number of non typical

ones , without redundant members .

2) The sacrifice doesn't go as far as requiring reentering of data

as such . However , references to data are provided in such a way

that the user will furnish them to the 41C , as oriented by the

display,opportunely .

3) Now , let us present the chief variables of the program

(see continuation page 2)
a—

‘Necessary Accessories 2 memory modules ~

Operating Limits and Warnings 30 angles and_20 sides limit the size of the struc-

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

_____always be done , there is no total

_

limitation .

 

Reference(s)Theory of Structures_,by Timoshenko and Young

Ed, McGraw-Hill Book Company, Inc .

 

 

 

The EOE has Deen VENkSd Dry With rES0RCt 1 The AUMencal xsmpie grven mn Aroprem Descroson If User 8cCopts BNC uss Tha Drogram matenal AT HIS OWN RISK. i resance Solely Upon hes own

napecson of he Program matens! and withou! UPON any rep of GESCNOAON CONCEITENg the Program matens!
 

NEITHER 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

DAMAGES I CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THiS PROGRAM MATERIAL 141   
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CONTINUATION PAGE page 2 of

PROGRAM DESCRIPTION I

3-1)

3-2)

3-3)

3-4)

4-1)

4-2)

Angle , as symboled by the L1C 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 (4 ) 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 sigma , and
‘RL 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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4-2-2

5)

6)

CONTINUATION PAGE
page 3 of 15

PROGRAM DESCRIPTION I

Example : In fig l the couples are :

1-42

~

2-b4 3-43

) 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 a sequence , as :

1-2-3 , 4-5-6 , 7-8-9,

or the reverse , but not either beginning or finishing with

the middle triangle . R

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 , 4 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 a rule ; TOI 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 -

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 ,

variation of angle 1 is a 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 1 :

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 (FP) there applied, and after all of them have been

computed , they are input in the last part for desired strains

gathering .

In case of inclined bars besides

the effects described in (s , 1

there will be strains due to FP IG

variation in the lenght of the

bars , and we can apply the £

same fictitious loads concept ,

considering at bars' ends two Fig 3

equal FP with opposite signs .

see continuation page 4

143
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7)

8)

9)

10)

CONTINUATION PAGE page 4 of y

PROGRAM ~~DESCRIPTION I

In each inclined bar , the intensity of FP is :

FP = (S/E)tan(4) 4A =angle about X

If£L 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 .

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 .

How to reference an entire truss ? 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 oc,

run , and the program prompts for 'S', that will be entered in

similar way , and so for the conclusion .

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).

Vertical bars at ends =- If in pg 5 truss ref.30 and ref.L2 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
similarly for right support . Another option is introducing a
fictitious moment equal to vertical bar's strain at respective end
but this doesn't make use of program's facilities .

14
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023080GRAM DESCRIPTION II runs « 3:
Semple Problem (Sketch i 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 .

 

 

 

 

42 S
30 32 33 36 38 39

3! 35 37 41 NN.

co
-

Take E=206000 N/mm?Z

 
A  

JOWNON: Je assume the program loaded in the 41C , and SIZE C6C covered

input Function Display Comments

r
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CONTINUATION
2h

page 6 of

0253085C rrocraM DESCRIPTION II 1°

'S' table Unit : N/mm2 Angle table
Unit : deg.

R S R S R 4 R
; = T5.18 “17311 5 3C|

39, 13.25| 7B 61.60]
Lo T=€z:6 S617 |715]
41 55,0 |4 |89

10762

6750

2738 4 4012 4012 2738 4
FPI Fb2 FP3 |—_—

|

| 1645
a

FPI FP2 FR3

3900 |__ 2850 2850 3900 By

6750 4 : ]

9600 BN
|

13500 a

TRUSS measurements - abscissas of the knots

Unit : mm

Determined FP table

~ pri 1additionallsum| ___Principal
FP1 iocteals 0.000155 0.001314; (FP) + 0.001192 .

FP2

|

0.001705 : | 0.001705 ee| 0.001398 |
FP3

|

0.001575 0.000190 © 0.001765| |FP3 1 0.001665

S U P E R 1 0 R INFERIOR

146

ELTRUSS



05808C CONTINUATION PAGE

 

 

 

 

 

 

 

 

 

  

 

 

  

 

 

 

 

     

PROGRAM DESCRIPTION II page 7 of 15

Input Function Display Comments

2 ENTER 2 Enter couple of & and S

3 R/S RL 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
RLRS 1 will be considered

3 ENTER
33 R/S RARS 2 Comment 1
4 ENTER
34 R/S RLRS 3
5 ENTER

32 R/S TRIANGLE 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

5 ENTER RRS 1 Comment 1

32 R/S R4 RS 2

3 ENTER

33 R/S RL RS 3
4 ENTER

34 R/S TRIANGLEN 2 Second triangle of this joint
RL RS 1

6 ENTER
35 R/S RL RS 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 RL 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

b ENTER
40 R/S RAL RS 3
3 ENTER

38 R/S TRIANGLE N 5 Fifth triangle is required

RL RS. 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
RL RS 1 Comment 1

see continuation pg 8  
 147
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PROGRAM DESCRIPTION II page € of ys

Input Function Display Comments

3 ENTER 3 Entering elements of knot

38 R/S RLRS 2 N 3 , TRIANGLE N 1

5 EEE 5

39 R/S RLRS 3
4 ENTER L Comment 1

40 R/S TRIANGLE N 2 Second triangle
RLRS 1

2 ENTER 2
41 R/S RL 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 1st inclined bar , enter
R/S ANGLE ABCUT X S and run . Now, asks angle
RCL O01 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

1802 RCL 01 3,100C C1

 —- = 1,4900 C2

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 C4

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
RL RS 1 Comment 1

|3| ENTER 3
30 R/S R&A RS 2
2 ENTER 2
31 R/S R4LRS 3
1 ENTER 1
32 R/S TRIANGLE N 2 Passes to 2nd triangle

~ RLRS 1
4 ENTER 4 Comment 1

34 R/S RLRS 2
5 ENTER 5
32 R/S RA 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 a
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

. Input Function Display Comments

C6 ENTER 6
| 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

RL RS 1

7 ENTER 7
38 R/S RL 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

LC 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

42 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

149
ITXC

 



 

 

 

 

 

 

 

      

. - 1
oan" UL CONTINUATION PAGE

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 Enter: 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 FF
.001705 R/S X FP 3
10762 ENTER 10762 Third and last X and FP
.0C1765 R/S X FP 4 Nonexistent, enter 0 and run

0 R/S STRAINS Advice that strains will folll
ST1=6.18232 Strain related to Xl. Run agai

R/S S$T2=9,96953 Strain in the middle. Run
R/S ST3=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
3602 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 c600
001665 R/S X FP 4 Nonexistent, enter 0 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
illusory ,end additi

, of course , the precision of five decimal digits is
onal strains 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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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

oNeee
eee

ANGLE ENTRY

L1]

4

|

Enter angle numbered 1 £1 R/S £2

enter angle numbered 2 £2 R/S £3

| enter angle numbered 3. . £3 R/S &£

5

|

when a nonexistert angle is asked

| enter zero , run 0 R/S gIghe 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 S 32 R/S S 33

7

|

when a nonexistent S is asked

enter zero and run 0 R/S ABCVE JOINT?
Y CR N

8

|

Enter Y if it is superior joint Y R/S KNCT N 1
TRIANGLE N 1
R&4LRS 1

o

|

Enter lst pair R 4, RS(Review L=2) RL ENTER RL

oo ( page 2 RS i/S RL RS 2

enter 2nd pair RL ENTER R&

RS R/S RLRS 3

enter 3rd pair RL ENTER R&

RS R/S TRIANGLE N 2

10
R&RS 1

Repeat step 9 for triangle n 2
.

11] when a nonexistent triangle is TRIANGLE N X

announced
RARS 1

12] Enter zero and run , FPl is shown C R/S FP1=( )

run again
R/S KNCT N 2

13] Next $oint will be considered
TRIANGLE N 1

1L4| Repeat step 9 for this triangle
RLRS 1

Repeat step 9 for subsequent
KNOT NY

__Y triangles , then step 11 to 13
TRIANGLE N 1

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

"1 Gives FP value (review item 6 ) FP=( )

18 Repeat 15 to 17 for all inclined

ars . a .

19] Holding FP values , final compu- XEQ T L TOTAL

"| -tations will follow in Lb1 T

20 Enter Truss lenght and run L RSE X FP 1

S .
t ’ abscissa and value fo R/S X FP 2

22

|

Repeat 21 for subsequent pairs

23

|

when nonexistent one ,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 Der DaiC

STEP/ KEY CODE STEP/ KEY CODE
UNE KEY ENTRY (S797 only) COMMENTS LINE KEY ENTRY (6787 only) COMMENTS

01 51 X=Y"?

CLRG SF 00 Flag 00 is set

| “E® © _ . Elasticity AOFF

ZLPRONPT _ _' module _LBL

05

. STO 59 ; 1.
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