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These calculator programs are designed for the solution of specific
Structural Engineering problems within the capabilities of the HP-41C
Hewlett Packard calculators. It is most important that all data and pro-
gram applications be supplemented by professional judgment of qualified
engineering personnel. No responsibility is assumed by the writer for any
errors, mistakes, misrepresentations that may occur when using these pro-

grams.
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PROGRAM EXECUTION REQUIRES HP-U41C CALCULATOR, CARD READER,
PRINTER AND TWO ADDITIONAL MEMORY MODULES



HANDY REFERENCE

iii-]

Working Stress Design Versus Ultimate Strength Design in Programs

Steel Percentage P = Py
2

Factor Safety or Load Factor s 1.7

USD
_Vu _ _v _ v _ 28y f'c
Beam Shear Vy = f—bd =2 [f'c V(allow) = -1-'-.17 X f = 11.17bd = 1.7
WSD
V(allow) = 55% x 2\[f'c = 1.1\JE'c $ - 0.85
USD
. _Vy _ _vyxgp _V _ L@y f'c
Punching Vy = ;—‘;3 =4 [f'c V(allow) = 17 = %57 = 17
Shear WsD
V(allow) = 0% x & f'lc = 2Jf'c /= 0.85
CONCRETE STRENGTH f'c = 3000 PSI f'c = 4000 PSI f'¢ = 5000 PSI
Factor fy WSD USD WSD USD WSD USD
2.56 _ 1 5
a 40,000 PSI | 1.44 1.7 ) 1.44 1.51 1.44 1.51
§._°_9_4_ = 2.32
60,000 PSI | 1.76 1.7 ) 1.76 .32 1.76 2.32
575 _ 767 _ 451 895 _
«  |40,000 pst | 226 1.7 - 338 324 1.7 426 T = 526
497 662 79 _,
22L . = _ L2 - 467
60,000 PST | 204 1.7 - 292 295 1.7 = 389 | 390 1.7 = 46
Beam —1%9 = 55 PSI \1_226.=63 PST ”‘Tl = 71 PSI
Ve 60 PSI 70 PSI 78 PSI
.
Footing 220 _ 419 ps1
v, 110 PSI | 2 126 pST [126 PST | 141 PST | 141 psI
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RETAINING WALLS "RETWALL"
PROGRAM DESCRIPTION

Program divides stem into 10 equal parts and calculates the moment, section thickness,
required and minimum reinforcement for a vertical wall of constant or uniformly varying
thickness with a horizontal backfill with or without a surcharge loading; stem shear;
overturning moment; base shear; factor safety; weight; resultant location; toe and heel
pressures, shear and reinforcement; passive pressure and key depth if required. Will also
handle concentrated loads and moments on walls. Uses Working Stress or Ultimate Strength
Design divided by the appropriate load factor per ACI 318-77.

This program uses Working Stress Design (Alternate Design Method) or Ultimate Strength
Design (Load Factor Design) when divided by the load factor of 1.7 to determine the rein-
forcement and moment capacities. Remember that both "K" and "a'" must be divided by the
appropriate load factor prior to entry into the calculator. Sheet iii-1 has been included
in the front of this manual for ready reference of WSD and USD values for "a", "K", "v,"
and "v." for 3000 PSI, 4000 PSI, and 5000 PSI concrete.

The footing or wall thickness is not increased internally, so the actual moments and
shears must be compared with the allowables to insure that footing and wall can resist the
loads with an adequate factor of safety. The program will not design for compressive
reinforcement so the actual moments should never exceed the allowable moments.

The program will automatically use the surcharge loading to calculate the stem moments,
shears, reinforcement, overturning moment, etc. but will not include the surcharge in the
resisting moment or total wall weight unless Label D is pushed (sets flag zero). Most
references suggest, however, that the surcharge not be included in the wall weight or
resisting moment, which means that you could normally forget Label D.

The CRSI Design Handbook or other sources can be used to obtain preliminary design
parameters for use in the wall and footing.

If the footing that you input produces a heel pressure less than zero at the tip of
the heel, the program will automatically increment the toe and heel projections as required
until a positive pressure exists on tip of footing heel. You as the designer can increment
both heel and toe projections, hold the toe projection or hold the heel projection. Do
this as follows:

Increment both heel (HP) and toe (TP) projections

Push Label A (This clears flags 1 and 2)
Then enter your data as shown on the calculation sheet

Hold toe (TP) projection

Push Label B (This sets flag 1 and clears flag 2)
Then enter your data as shown on the calculation sheet

Hold heel (HP) projection

Push Label C (This sets flag 2 and clears flag 1)
Then enter your data as shown on the calculation sheet

The concentrated load on the retaining wall is not used by the program to increase or
reduce the wall reinforcement. However, the concentrated load is used in determining the
resisting moment and total wall weight and is therefore used to design the footing. The
position (Z) of this load is determined from the toe and will be incremented internally when
the toe projection is changed.

When you have a sloping wall, the triangular wedge of soil above the rear face of wall
is treated as concrete by the program. The P and Z may be used to correct the resisting
moment when the slope is large. It can normally be ignored for small slopes.

The design of the key is based upon obtaining a 1.5 safety factor against sliding.
The resistance to sliding is based upon the coefficient of friction (0.45) times the total
wall and soil weight (W) and the resistance from passive pressure. Passive pressure is
calculated using 300 PSF/foot of depth.



1.5 x BASE SHEAR = Coef of Friction x W + 0.3 HZ/2

Weight of concrete = 150 LBS/FT3
Weight of soil = 100 LBS/FT3

H = Height of wall above footing (feet)

STMT = Stem thickness at top of wall (inches)

D1 = Centerline of reinforcement to back face of wall (inches)

D = Total slope of back face of stem (inches)

Soil H = Equivalent fluid pressure of soil on rear of wall (kips/ft3)

HS = Height of surcharge (feet)

a = £53/12,000 for Working Stress Design

= a,/1.7 ==}f £y (1 - .59w)/(12,000 x 1.7) for Ultimate Strength Design
K = %f.kj = M/F = M/bd2 for Working Stress Design

=M,/(F x 1.7) = ¢ £'c w(l - .59w)/1.7 = K,/1.7 for Ultimate Strength Design
M (allow) = KF (Kip FT)

v = Shear at bottom of stem, or face of stem for heel or toe

TP = Toe projection (feet)

HP = Heel projection (feet)

FTG = Footing thickness (feet)

M, = Overturning moment (Kip-feet)

BASE SHEAR = Total horizontal force on rear of wall (kips)

SHT = Depth of soil on toe (feet)

FTG WIDTH = Total footing width (feet)

Mp = Resisting moment of wall, footing and earth about toe (Kip-feet)
W = Total weight of stem, footing and earth on heel and toe (kips)

= Location of resultant from toe (feet)

P Soil pressure on tips of heel or toe (Kips/FTz)

X
f
Ag = Area of reinforcement (square inches)

If you should desire a printout of the prompting statements along with the numerical
results, set your printer to the normal mode.

The main program may be addressed directly by the execute key (XEQ) and the program name
"RETWALL". Flag eleven has been set causing the program to initialize immediately upon entry
of program cards.
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JOHN DOE & ASSOCIATES

CONSULTING STRUCTURAL ENGINEERS USH LABEL A, INCREMENTS HEEL AND TOE
111 YOUR STREET ﬁ LABEL B, HOLDS TOE PROJECTION (TP) 1
ANYWHERE. U.S.A. 00000 PUSH LABEL C, HOLDS HEEL PROJECTION (HP)
> ) PUSH LABEL D IF SURCHARGE IS TO BE INCLUDED IN RESISTING MOMENT.
IPROJECT' — RAN BY: DATE:
ENTER (R/s)
- O H (feet)] STMT |DI(inch)| D(inch)|Soil H HS a
§£‘= = oo 20.0 112.0'12.5 "10.0 "oo3 % 2.0 1.7 |
o g (SiI:r:s) ?inches) PRINT
dq ] Tin = STEM DESIGN
P T SECT 10N|MOMENT]|SECTION] As (reqd) As (min.)
P 9.§ N2 | HEIGHT THICK. | M
z 1 I oIS (FT) | (D 0N) ad  [~0025bt
I"‘l (inches) , % |20 0.1 |I3 .00 a.oaa;9’10.39E
¥ ) sserp 2d.0 |0-80 ||4-.00 |0.03950.420
*eoizewd] s : 360 [2:16 |I5.00]0- 045
4her pareciu| 418-0  14-48 |)6-0010-1856/043
3 ] 510.0 8-00 |[7-0 V-3/3§05]
g - B | 612-0 |[2.96|/8-0 10-475|0-54-
4¢w«puolI e | < 3_ 7140 19-00|19-0 10-674|0-57
X .LTE\ =3 8le.0 1281 120-0 0914 0.0
S B [ P S B IR LS DR
"""”% Blg - \*o \\\\l" ‘ oy s,ot? .00 . . . .
al ) x| " #9E€1,'§R(R/s) PRINT éNT?R R/ssg) 38)
i 5370 1.0 e s st I L M(allow) V- SHT (feet)
-ii-;“ !' E"x 204 77‘57.(' ‘003% "oo )
EE R Heet) ENTERR/S) . PRINT __ ENTER(R/S)
= M " # 8|2 |[TP teetfHP(teen) [FT6_wiDTH] FTE P | z
A 3015.0'9.833 '1.8%%"1 0o YO '
PRINT PRINT FOOTING REQUIRED (FIX U3)
Mo BASE SHEAR TR feet)|Hp (feet)|FTG WIDTH| FTG
Pé@34-"' 8.46 " 4.0 1@.0 111,833 11833
RINT
MR (kft) [ O s w X 2sorrant| fp (max.) | fp (min))
53.09" 2.3078/21.153 ¥ 4..10 FT1|3.433%4|0.1421 %]
PRINT
M (heel) | Ag(heel) | M (allow) | V- (heel) USE
3197%1] 0.982%| @9.78 [0.0405% #¥9@]2
PRINT
M (toe) As (toe) | V- (toe) | USE | BEScrQEn |Passive Press.|KEY DEPTH
21499 “[0.660°%0.045) 5| * P@|2] o.45 3.503K] 2.0FT
WEEP HOLES |FDN. PIPE KEY SIZE Fo%ﬁmg TEHF b”‘”“‘
4"¢ @ 10-0"% |44 PREFORAYED V:0"x2°0 | #T®12 #7@]2

Sheanr Nol Problem //



JOHN DOE & ASSOCIATES

INCREMENTS HEEL AND TOE

PUSH LABEL A
NSUL RAL ENGINE !
g?lSYogingTigggCTU ENGINEERS PUSH LAB B, HOLDS TOE PROJECTION (TP)>
PUSH LABEL C, HOLDS HEE CT
ANYWHERE, U.S.A. 00000 S ’ PROJECTION (HP)

PUSH LABEL E IF SURCHARGE IS TO BE INCLUDED IN RESISTING MOMENT.

S
i

IPROJECT' RAN BY: DATE _ _ -
ENTER (r/s)
fi=_R00 H (feet)] STMT |Dli(inch)| D(inch) |Soil H HS o
s :.M 20 112 "'12.5 "10 '"oo3 %l 2.0 1,76
§ ;I; ;Si:zw:s) ?inchos) PRINT
g n = STEM DESIGN
o T e SECT1ON|MOMENT]SECTION] As (read] As (min )
i PN o g N2 | HEIGHT THICK.| M
S z | f4 | or s (FT) | (kD 0N) | "ad  =0025bt
< o (inches) | E 1120 [0-)& |I3.0 o.%ﬂo._a_gﬂl:
) " pggypl 21RO 10-80 lI4-0 1003950 420
#arzewd et F 30 21l |l5-0 0-098_404-54
sfern T | ol 4180 14-48 6.0 01386 0.
= O I 510,06 [8-00 [17-©0 10-3|35 0.5)0
g - 's 612.0 | 8.0 p-475\0.
Foweep oich & | a2 M0 19-60|]9-0 \0-6H9 9-570)
v 'L\,I_\;.;;- i [ 8llé-0 28-le 20-0 -9143(0-60 |
44 Prefy & R s A [ 9 18.0 B223 121-0 [1.194]/0-63
ciong, Bl ARy Ao - 9 9'0,220-0 2.06 122.0 J.;_; 2;70'%7'38)
O — AR =
2 Ak ?@[#ENTER(R/S) PRINT et
. ' -: v K M(allow) s SHT (feet)
——1- [ 204 [77257"[0.0308%| [.00
E Apmm Eﬁ%ﬁ(:ﬁgy% PRINT ENTER(R/S)
#8812 || TP (teet|HP (feet) [FTG WIDTH] FT6 P z
0 '156.5 .83 33'].83?', o o'
PRINT FOOTI?;G REQUIRED CFIX U8J
Mo BASE SHEAR TR feet)|Hp (feet)|FTG WIDTH| FTG {
@5 ,34418.460 ¢ 4.0 15,75 [1.583 '[1.83%
RINT —
MR (kft.) [PAGTOR SARE. w X 2SOl ranr! fp (max.) | fp (min)
146.43°] 2.2074[20,524-3.89] F113-526%5¢0.0275%]
PRINT
M (heel) | Ag(heel) | M (allow) | V" (heel) " use
130.99%(10.9493%|©9.78 *[0.0409 %4 #9012 |
PRINT
| M (toe) As (toe) | V= (toe) USE COEE ~rT5n  [Passive Press. | KEY DEPTH
21.99 "0.675%0.04574 *8€I2{ 045 [3.,50374 2.0 FT
WEEP HOLES |FDM PIPE KEY SIZE | FOR0pC ToP Teer
4"$ @ 10-0"% |4 ¢ PREFORAYED 1620 |[#7€12 |#F71@)2

Shear Not Problem [/
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1 RETAINING WALL
"RETWALL"
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User Instruetions

PAGE
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NO. CARDS _ D

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

OUTPUT
DATA/UNITS

TURN PRINTER ON

MANUAL MODE - DISPLAYS PROMPTING

STATEMENTS ONLY

NORMAL MODE - DISPLAYS AND PRINTS

PROMPTING STATEMENTS

TURN CALCULATOR ON (USER MODE)

WIN

PUSH SIZE 060 TO

PARTITION PROGRAM REGISTERS (SKIP

THIS STEP IF CALCULATOR PARTI-

TIONED FROM LAST PROGRAM)

LOAD PREPROGRAMMED MAGNETIC CARDS

| —~

PUSH LABEL A - INCREMENTS BOTH HEEL

AND TOE PROJECTION

PUSH LABEL B - INCREMENTS HEEL PRO-

JECTION AND HOLDS TOE PROJECTION

PUSH LABEL C - INCREMENTS TOE PRO-

JECTION AND HOLDS HEEL PROJECTION

PUSH LABEL D - ADDS SURCHARGE TO RE-

SISTING MOMENT

PROCEED TO CALCULATION SHEET

o

ENTER DATA AND PUSH R/S KEY

DATA

REPEAT STEP / UNTIL PROBLEM COMPLETED

ROROOON00E0000

J00000UORCOOOoD00RCnooudnoouoo0obouuan

-
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HP-li1c Program Listing oace 1-6
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENIHY KEY CODE COMMENTS
AT+LEL “PETWALL" T " 52 PRY
82 CF 6 P»e'}o.mmg, Wel 53 18
54/
TeLBL A 55 570 21 O
85 CF 82 and Toe 57 PRONPT .
A6 GTD F 58 PRY —d Enter Soil H
59 5T0 84
A7+LEL B 60 “HS"
# “HOLD TOE* Hold Toe and 61 PROKPT «—] Eviter HS
89 AVIEK Increments 62 PRY
18 5F A1 , 61 5T0 05
11 OF B2 Hee 64 3"
12 CT0 F 65 PRONPT #—r, Enter @
66 PRY = fs
e Hold Heel and 67 510 5 FJ/fa000
ot . ]
15 AVIEN Increments Toe 69 570 9 start Count
16 SF 82
17 CF ol 7ReLEL 11
18 610 F 71 ADY
72 ROL 89 \
194LBL D Adds 9urc):a¥‘_g.e 73 PRY ——pp Print Count
26 “ADD SURCHARGE" + o 74 RCL 08 .
21 OVIEW @ resior) 75 s ——» Print Hy
22 SF 68 Moment ’f 76 K12 Distance from top
23 STOP Flag ¢ Se 77 ROL 04 of wall
78 *
240LBL F 79 2 2
25 SF 11 g ¢ M= Soil Hx (Ha) [Hg%.)
2 SF 12 81 RCL 85 Z
27 *=CALPRO=" 82 RCL 08
25 PRA 81 1
29 “CALCULATOR PRO" 84 / .
0 "HGRANS® 85 + <
71 PRA %6 * |
32 CF i2 87 PEY i) P Y'l+ M
73 Y 88 3T0 22 .
4 K- 89 RCL 83
3 prowT4— Enter H 98 RCL 21 .
3% PRY 31 + |
718 3 PRy ——s] Privit STMT+Dy
8/ 93 570 83 ]
79 §T0 28 Mo 94 ROL 82 ]
49 ST0 48 % - .
41 ~STHT= % ST0 48 1 d=(s™T+Dy)-DI
4 ProwpTd—o, Enter 5+YN+ 37 d (o1 )
E ec'h\/é De +
43 PRY 9g RCL 86 ﬁ‘ P
44 570 A1 %9 |
45 ST0 83 188 PR ——a] Privit Ae=M
4 01 181 RCL €3 ] ad
47 proweTa—o Enter Pl 182 .63 4
48 PRY 183 * ] .
49 ST0 82 184 PRY ——] As(mm)::,oazslocl
< -T- 165 RCL 20 ] =.0
51 proNPT —] Enter D 186 5T+ 08
] ] 187 1
REGISTERS ~
00y 01 0}?'/ 035™T+Dn[0450il H [05 HS |06 @ 07 Me % 09Cou
N P P (<]
~ 1 Fla 16 1 18 19
10 Mo 11 12 P 132 14 IS\NIDTH 7
D e SH
20‘% 212 2% 23\/5"#2ar 24 M 25SHT |26 27 28 29
30 31 32 33 34 35 36 37 38 39
70 31 37 LK} LY. 75 15 17 75 g
50 51 52 53 54 55 56 57 58 59
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Hp-U41c Pl‘()gl‘am LlSllng PAGE _1__'7_
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
) 185 ST+ A9 164 12
189 RCL 99 165 ¢
18 11 166 +
1 - 167 “FTG WIDTH"
112 %¢8? 3 Bottom oF wall 2 168 AYIEN ,
113 &T0 11 Ko 169 PRY —=] Pnt FT4
114 ADY 176 ST0 15 WIDTH
15 K- 171 “F1G"
116 pRONPTa—] Enter K 172 PRONPT @——] Eyiter FTé
117 PRX 173 PRY
118 §T0 22 174 570 89
119 RCL 08 175 RCL 98
120 %12 176 +
121 » 177 ST 2% FTa+H
122 3 178 %12
123 1613 [ 1;2 RCL B4 iy
124 / 180 % N
125 *N ALLON® dz L 121 2 Sail H% 5
126 AVIEW Mol k(lz) 182 / <
127 PR} =t (a““’)= - 183 RCL 85 —Soil Hy 1
128 RCL 08 Izooc | 13 L 28 M= Sotl Hxtl
129 RCL 29 i 185 :
130.- i 186 7 (h‘g +%)
131 ST0 9 Hio= Hy~Hn 197 +
132 2 1t Il 188 * M.
13 / Heigh of wa. 189 570 16
134 RCL 85 196 RCL 28
135 + 191 2
136 RCL 6@ . s 192 /
137 + ur= Sorl HxHufy, + Mt 193 RCL-B5
138 RCL 04 ® = s+ W] 194 +
139 * 12 xdy 3 195 RCL 04
i srurso o
142 RCL 08 193 *
143 / 199 ST0 23
144 *y" 289 12
145 AVIEW . 281 ST/ &3
146 PRY e Pwvﬂ' U 202 *p- ok "Pn
147 “SHT* 283 PRONFT —a—] EviTey
148 PRoMPTa—| Enfer SHT 204 PRX
149 PRY eaz 870 12
| 286 ~2"
ig? 3%3 ® \ ¥ [ 267 PROMPT <] Enter T
152 ~TRIAL FOOTING" Trial Foo IVQ, I igg g% 5
153 AVIEN i 208 3
154 ~Tp" —
155 PROMPT et EYI‘I'C\" Tp g;;}q;gt g
156 PRY L 85
157 ST @1 [ 212 ROL 69 h
158 “H P [ wirm | Add Sw arge
159 PROPT «a—] Eviter HP 2ié + ] ;c’ Resish
168 PRY 215 . | Moment ;
161 370 @2 éig ;FL . ] F-/a& ¢ e-{-
162 + oL 62 ]
163 RCL 63 218 #
] ]
LABELS 10 FLAGS SET STATUS
A v~ v [Cv" P E 1v~] racs _ TRIG DISP
ON OFF
Fov— / H/I / 2/3 oD m DEG ® FIX m
a c d e i 5 1O0m GRAD O san S
EN
o I 3 113 T T 2D @) R0 D ENG
06 07 08 09 10 f 9 0 pLA12, 3 4 5
6 17 8 |19 RO P1 22 |23
T~ (12 T~ 15
6 7 8 19 20 R4 25 26 |27 P8 29 30 |31
21 22 23 24 Z5




STEP

HP-U1c
KEY ENTRY KEY CODE

219 STO 88
228 LRASTX
221 2
222/

RCL 81
224 +
RCL 83
226 +
7 x
8 ST 87
9 .15
238 RCL @@
23 *
RCL 83
233 %
234 ST+ 88
235 LASTX
236 2
237 7
238 RCL 81
219+
248 %
241 ST+ &7
242 .15
243 RCL
244 x
245 RCL 15
246 x
747 ST+ 88
248 LASTX
249 *
298 2
)
252 ST+ 67
253 .1
254 RCL 25
255 %

256 RCL 81

257

253 ST+ 88

259 RCL a1

Z6H ¥

261 2

262 7

263 5T+ 67

264 BCL 12

263 ST+ BE

266 RCL 13

267

268 ST+ 87

269 RCL 87

278 RCL 82

s U

272 570 28

313 RCL 15
274 2

375 g

276 -

277 RCL 88

278

279 RCL 18

288 -

281 CHS

282 ST 24

283 RCL a8

284 -

2835 ECL 15

28 2

287

288 ZOY

a9

S

Program Listing

COMMENTS

STEP

KEY ENTRY

KEY CODE

pace 18
COMMENTS

Ut=0.1 X HP(H +H)|

Mu =LUQ+)(%E +TP
-+eww4T441i)
12

My

Y

Moment Arm
= oghy(HPATP

-+ +D
—Lr%'ﬁ)
Muall

Shem=alSH *
(QBTMT**DN)

uqf qugf'“;ana:

G uwioTH) |

M(F14)
M Fao‘HVl %

W Tog

)"1 ToE
P

Mp=FPZ

TTT

™7

387 “FOOTING REQD"

3 "BASE SHEAR"

289 -

298 LASTZ
291 RBS
292 RCL 15
291 6

294 7

295 -

296 Xoa?
297 CTO H
298 RCL 14
299 “K-0"
380 AYIEW
301 PRY o]
3@2 RCL 23

4

384 AVIEW
385 PRX -——-—"
Iab ADY

383 AVIEW
3A9 RCL &1
i1 -1~

1 AVIEW
2 PRE i
113 RCL 82
314 "HP-

315 AVIEW

316 PRY e
317 RCL 15

318 -FTG WIDTH"

319 AYIEM
326 PRY  —)
321 ROL 89

322 “FTG"

323 AYIEW ]
324 PRY el
325 RCL 67 |
326 ADY |
327 “N-R" ]
328 AYIEW ]
329 PRY  ——p]
320 RCL 18 |
3/
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Listin o
1St g COMMENTS
l’r (’gram TEP KEY ENTRY  KEY CODE
. S —
- MMENTS 429 ¢ N
ol :'n}:v KEY CODE v '(i:'o F f’(m ax) 438 RCL 22
KEY - m L*
e 433 AVIEN Mallor= K
i IR i |
© RCL 24 . ' 435 RCL
33 - . __)JJ FF’"'" 436 12
314 RCL 1S ﬁ”ﬂd 437 ¢ _.\/_—
e b H 438 ROL 28 ~12d
366 “F P HIN ,.,) 439 ¢
367 AYIEW PY.I n+ FP(YY” 448 Y HEEL" ]
368 PRY - (m‘x) Ff{’""’) 441 AYTEN Pr'[ \0‘}- Uﬁe&’
369 nn?‘ . (FY 2 442 PRY ——p]
370 570 &3 W 443 ADY
- Load RIL 25
372 RCL 15 = Tr'&ﬂ%“\m ::; 1
73 . 1
" aa 446 * p —
374 REL az 447 RCL 89 Vrae:'[i h" ax) ]
375w 5 ] .15’
e el Shhk.| - FT4 ¥.15
377z ad +
) . o 458 ™
g s - Tywwvl“u'lM L 451 CHS * ) Load
379 CHS 452 RCL 84 Kec‘fa"i“ “
388 RCL 2: 453 +
381 870 2 el 61 1
454 RC
382 RIN 455 * L otores Load
383 570 €5 456 ST0 85—
334 RCL 8 457 RCL 81 ]
385 3 438 *
386 /
3 459 2
AN M = W)(J%E 468 1 m = Whe (TE
38 5T0 87 461 51067 — Myse 2
189 :& ﬂ: P 462 RCL 84
358 RCL 3 Hx | 463 RCL 83
B Ur(on heel) = i | 464 - ' wlas L"“‘(
A o 5| Tl Lo
W 466 / on .
394 RL 63 +o.i5 FT4) Rl o (mn)
395 - 468 %12 ,pl _""’""" =
9% .13 ; 469 * F ? w
397 ROL 8 479 2
3% * ant
o w 472 §T- &5
408 RCL 82 ujM LM 473 RCL 1
Bl |Redoy
VT 473 ¢
483 RCL 8z on h 476 * M . ’M L“‘!
484 x 477 57- &7 1 T”wﬁf
485 Z Redl' 479 RCL 7 =
40 o Momeﬂf g ] 479 “TOE"
487 ST+ ] Load on Hee 489 AVIEW
402 ROL @7 } 481 *M TOE*
489 "HEEL Heel= W x 2 482 AYIEW M e
419 AVIEW 483 PRY eyl To
411 M- ' M | 484 RCL @5
412 AVIEW > Y'\n+ Hee 5 /
413 PRY P 136 RCL 28
414 RCL 89 487 /
415 12 488 A S TOE" M
416 * IEH > =
417 3.5 HQX\Z -25 :gz gzx Ae ad
418 - A= 491 RCL 85
419 5T0 20 492 12
428 s /
421 RCL 9 tot voL 28
422 7 4
. 495 - ]
423 "R § HEEL . M 49 v TOE* ] Ve
424 FWIIEH Pnn'f' AQ' 497 AVIEN Ufoe = —5_5’—“
425 PRY  empp] & 498 PRY ——
426 PCL 28
427 %2
428 1690
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HP-41c

KEY ENTRY KEY CODE

Program Listing

COMMENTS

STEP

KEY ENTRY

KEY CODE

PAGE 1-10
COMMENTS

439 &
580 5T0 A6
581 RCL 23
582 1.5
583 *
584 RCL 68
583 .45
586 “KEY"
587 AYIEW
588 -COEF FRICTION®
589 AYIEW
18 PRY i
511 *
31z -
513 §T0 2

L~

S14¢BL 13
515 RCL 2e
516 RCL 25
517 RCL @9
518 +

519 RCL 85
526 +

521 X12
522 .13
523 #*

524 X>Y?
525 GT0 J
526 .29
527 ST+ A6
28 GT0 13

529¢LBL J
538 "PASSIVE PRESSUR-
531 AVIEK
532 PRY e
532 RCL &
534 "¥EY DEPTH"
535 AVIEM
536 PRY cmmm——pd

S41 GT0 § —b

6h/)"' Shear kej
2ctor

Design
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V%LS—OAEMéo

Print Coef oF
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éZf’ im
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342¢LBL H
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552 ST+ 15
353 6T

[

| Inerements Heel,

Hold Toe?
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Toe , = Fﬁauﬁ }

-

liy 0.25

Fig width

S94¢LBL 61
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557 670 G

] ncremenh Heel

¥ Fig Wi

398eLBL 82
399 5T+ 15
968 5T+ 13 1
361 5T+ @1 :
362 GT0 @7

563 LEND. ]
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FOOTING - AXIAL LOAD "FTGAL" 2-1
PROGRAM DESCRIPTION

Program calculates pier reinforcement, footing size, soil pressure, footing reinforcement,
moments, shears, number of bars, area per bar, and punching shear for both square and rectangu-
lar footings. Uses Working Stress Design (Alternate Design Method) or Ultimate Strength Design
(Load Factor Design) when divided by the appropriate load factors.

If you should desire a printout of the prompting statements along with the numerical
results, set your printer to the mornal mode.

The main program may be addressed directly by the execute key (XEQ) and the program name
"FTGAL". Flag eleven has been set causing the program to initialize immediately upon entry
of program cards.

Working Stress Design (Alternate Design Method) or Ultimate Strength Design (Load Factor
Design) when divided by the appropriate load factor can be used to determine the reinforcement,
shear, and moment capacities. Remember that both "K" and "a" must be divided by the appropriate
Load Factor prior to entry into the calculator. Sheet iii-1 has been included in the front
of this manual for ready reference of WSD and USD Values for "a", "K", "v," and "v." for 3000
PSI, 4000 PSI, and 5000 PSI concrete.

For positive loads, footing size is increased until the external axial load, footing,
earth, and pier loads yield a soil pressure less than the allowable soil bearing value.

All negative loads are multiplied by 1.5 to assure an adequate safety factor against
uplift. The footing size is increased until a positive pressure exists on bottom of footing
based on a soil weight of 100 LBS/FT3 and concrete weight of 150 LBS/FT3.

The footing thickness is not increased internally, so the actual moments and shears must
be compared with the allowables to insure that footing is capable of carrying the load with
an adequate factor of safety. Normally, the punching shears will govern first, the beam shears
second and moments last.

The maximum punching shear is computed for a concrete strength of 3000 PSI so that a
comparison can be made with the external axial load. When "V," is less than the axial load
"P", you must either increase footing thickness and/or manually calculate the additional
bearing capacity under footing within the punching shear area at "d/2". You must also in-
crease footing thickness when the moment capacity or the beam shear exceeds the allowables.

Program will check several loads for the same footing without inputting the parameters
each time. However, if the footing size is altered after you input the second load, simply
re-enter the earlier load to obtain the new footing requirements.

Three inch clearance is used for all bars assuming a maximum bar size of 1"; d for main
bars is 3.5" and 4.5" for transverse bars.

Where negative values occur for uplift loads, place this amount of steel in top of footing.
Ag (min) pier = .005 x gross pier area

footing = .002 x gross footing area
L
W
T = Footing thickness (feet)
Earth Thickness = Thickness of earth on top of footing (feet)
B = Width of pier (inches)
= Length of pier (inches)

Footing length (feet)

]

Footing width (feet)

g = Area of reinforcement (inz)

= £.,3/12000 for Working Stress Design
ay/l.7 = f fy (1 - .59w)/(12,000 x 1.7) for Ultimate Strength Design

= 4f.kj= M/F = M/bd2 for Working Stress Design
My/(F x 1.7) = f f'c w(l - .59w)/1.7 = K,/1.7 for Ultimate Strength Design

P> O

=~

P = External load (kips)

Fp = Actual soil bearing value under footing (KSF)
v = Shear (KSI)

M = Moment (Kip-feet)

Soil Brg Value = Allowable Soil Bearing Value
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SAMPLE

PROBLEM

SHEET NO

CALCULATED BY

CHECKED BY

SCALE

OF

DATE

DATE

COMM,

NO.,

(PUSH LABEL A)
PUSH LABEL E FOR HOLDING WIDTH OF FOOTING.

FOOTING LOCATION___ FOOTING K-27

ENTER (R/S)

roon NG AXIAL LOAD

|2

USE,

/6

SIZES AND REINFORCEMENT COMPUTED FOR EACH LOAD.

G 9"x4-9" JoLwp

IF FOOTING PARAMETERS DO NOT CHANGE, YOU CAN ENTER AS MANY LOADS AS DESIRED WITH

L W T [EiEness [Vl ¥
@.9r11 4.0 r1l 117 f1l 2 (11 B W x
ENTER (R/S) PRINT ENTER (R/S) f
R C As(pjer) a K -
18 vl 16 144 ™| 1.7 | 204 3l ot | [
.005 BC - R
N . &
NTER (R/S) PRINT L.
pl L W I Ep r
| 80 «|1675¢114.75 £1l 1.17 £12.87¢9%
—
| BOTTOM MAIN FTG REINF Mact < FK
Asrora] NeBARS| As/Bar |U@d | As(min) fual] M= Fr
2.34 Il"| V.4694 los36% ). ,|72122.45
5 VL
| BOTTOM TRANSVERSE FTG REINF Mact= Fi_] ¥4 77
As(ToTAL; N2 BARS| As/Bar |Ur@d | As(min) , -
LLSZ" 7 10.1897° |¢0'8|%"ﬂ,2 : .ﬁ./._*-_léa.l_l_.l_-.
‘VcllmcﬁrouL:JIVZP ‘ gf .
I|].4043 " ) FQR SECOND | OAD -
P2 L W I Ep
'a ¢ !%.75FT 4.75 11,1701 | 0.1948%)
: FT
BOTTOM MAIN FIG REINF Mact < FK
As@om) |N2BARS | As/Bar | U@d | Asimin) | Machial)] M=FK
=0, S5 |-00345"|- ) 1-2663°122.665¢
BOTTOM TRANSVERSE FTG REINF Mact = FK VBP )
(Asorar) | N2BARS | Ae/Bar |y @d  |As(min) | Maddual)l M= FK Vallow w @%: 1) b,g_
0096°"1 7 -d018F 10003 %1227245" 0232 2118.5664M 11l. 4043

M 5 *4 L:WT

$4swWB i 7-*4 o.WT

FOOTING




HP-41C User Instructions

{1 FOOTING - AXIAL LOAD

E% "ETGAL"

2-3

NO. CARDS __ 2

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

OUTPUT
DATA/UNITS

TURN PRINTER ON

MANUAL MODE - DISPLAYS PROMPTING

STATEMENTS ONLY

NORMAL MODE - DISPLAYS AND PRINTS

PROMPTING STATEMENTS

TURN CALCULATOR ON (USER MODE)

WIN

PUSH SIZE 060 TO

PARTITION PROGRAM REGISTERS (SKIP

THIS STEP IF CALCULATOR PARTI-

TIONED FROM LAST PROGRAM)

LOAD PREPROGRAMMED MAGNETIC CARDS

(Sal i~

PUSH LABEL A-FOOTING AXIAL LOAD -

INCREMENTS BOTH FOOTING LENGTH AND

WIDTH

PUSH LABEL B - FOOTING AXIAL LOAD -

HOLDS FOOTING WIDTH AND INCREMENTS

FOOTING LENGTH

PROCEED TO CALCULATION SHEET

ENTER DATA AND PUSH R/S KEY

DATA

REPEAT STEP 7 UNTIL PROBLEM COMPLETED

JIOHOoDO0o0obbonbon0ubooR0o0obaooooion,
JIooOotoOoboopbbtUsUHoUHuOOnOOUE o000

—
]




STEP

HP-Ui]c Program Listing pAGE. 24
KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
© BleLBL “FTGAL" - - T
B2eLEL A | Fostin "a’,‘,'“" Load 55 RCL 82
83 SF o4 VET&AL [ 5 .15
‘ 57 %
A4¢LBL 11 i S8 ROL 83
95 5F 11 - 59 .1
95 SF 12 - 68 * =
87 *=CALPRO=" [ 61 + § N\
A3 PRA - 62 * = Y
83 “CALCULATOR PRO" - §3 ST0 89 5% :
18 HGRARS I 64 RCL 85 o ~
11 FRA - €5 RCL 6 \Ff, @
12 OF 12 - 6 * X 8
13 AV - 67 144 S 8
14 8 i 82 - + L\
15 570 25 count §9 RCL 83 - lﬁ'“
16 -L* : 78+ x =
17 0 o0 =b—| Enter L 71 .85 ) J&
19 ke 72 4 3 !
19 ¥E0 os -a—] Enter W 73 5T+ &9 "‘f 0=
2§ =T- ' 74 REL 2 : +
21 vra o¢ @— Enter T L 75 RCL 79
"EARTH THICKNESS® ) : 76+ i
£q o —]| Earth Thickness| 77 Pl 6 n
Soil Brg Value Iy

o
er

Enter B L lf"’ on -o“’ ueet= -wy-
i F’oo m 83 GT0 & o=
Enter C 84 R ®°3
nt 3 bl =01
% "~ 20l pressure
g 57 RCL o < Hham alls
' _ s 89 AYIEW .
Pr: nt A ';"_005 B¢ I FRY i Prm'l" L
3y RCL &
38 YEL G5 a— En+er a—’ ! g2 wye
19 -k 93 AVIEW .
48 HEN GH sl— E""'e" K 94 PR —— Pri n"" W
41 Al | 95 RCL B2
96 -7
42¢LBL C 97 AVIEN .
43 p* = 9 prs ——se] Privil T
44 proneT «—y Enter 99 pCL &3
45 PRY 198 .1
46 %87 1a1 *
47 ¥EQ 82 ’70 P’ nsq l; 1.5 182 RCL 82
[ 48 570 28 increase by 183 .15
' 49 “FOOTING SIZE- 194
[ 58 AVIEW Fao'hng, Size 185 + ]
I {as RCL 21 ]
I S1eLBL 12 1 “F P _
I 52 RCL 69 183 AVIEK ]
I 53 RCL 81 189 PRt ———ap] PrinT Fp
] 1 | | Sail Br% Ql we
REGISTERS -
00 01 02 p3Ear P [04%eil, |05 08 07 08 09
L w T [Thickn alue B C a K ﬂ.%’hi‘_
10 11 12 13 14 15 16 17 18 19
wr’ Cou
20 P sZ;l'lbg 22 <ail P3 d 24 25 AM 27 28 29
30 31 3 sing B3 34 35 36 37 38 39
)
40 41 42 43 44 45 46 4/ 48 49
50 51 52 53 54 55 56 57 58 59




[ ] [ ]
i1 Program Listin PAGE_2-2
HP
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
118 ADv ' 186 11
11 ¥OY 167 *
12 - y i 168 ¥ ALLOW"
113 §T0 22 =] So1| Pressuve, 169 AVIEW v
114 RCL 0@ C'ausmg. Bendmg, 178 FRY e Fn nt a"our[i)
115 ROL 0% 171 ATy I b, 4
116 XEQ 84 22 ADY =0
117 RCL 81 73 Ay
118 * 174 570 © Lo To &
119 RCL @2
128 12 175¢LBL o .
121 + d " 176 PROMPT Prints and
122 3.5 =TxI2 -3.5 77 PRY Stoves Dala
123 - 173 ST IND 25
124 §T0 23 179 7182
125 - 134 RTN
126 ReL 87 . H—awde Safe
181+LBL A7 Fa ar
128 -WAIN- MAIN 182 1.5 ©
123 AYIEN , M 187 + for uphyc'f'
13? ERt — Print As = 134 RTN
I RC
132 XEQ @5 135¢LEL B3 Add 2" to Lenq.ﬂo
133 RCL @1 186 .29
134 ¥EQ 86 187 3T+ @8 " y
135 ROL 22 182 F37 94 AJJ 3"t width
136 RCL 81 189 ST+ A1 if F/aq. ¢ set
137 ROL 85 198 GT0 12
138 ¥EQ 04
129 ROL 00 191eLBL A4
149 * 192 12
141 RL 23 1 .
iy %:4 M"”"@'Jﬁ'ﬂ%—
143 - d d Iu 195 2 L Z 2
144 570 23 =dadm~ 196 X —le
145/ T 197 §T0 25 [ 2
145 RCL 7 193 %12
147 ¢ 199 +
149 TRASHERSE" Transverse 208 2
156 PRy — Privit A5=—54— 282 370 24
151 RCL @@ a 283 RTH
152 XEQ A5
153 RCL @8 2adeLBL A5
154 XEQ 86 205 1
155 RCL 65 ~
156 RCL 8% Print Ne B
157 + X e—n rin 2 Bars
210 rx ——] Print As/bar
211 ROL 25
212 RiL 23
p—— R fs
LABELS SET STATUS
A~ B C v~ P E FLAGS TRIG DISP
ON OFF
F G H [ J P 3 omBO| oeG m| FIx m
b c d 4 5 (B eN | GRAD O scCi g
20 m| rRaD O | ENG
W~ 2 ~ [~ PF  ~ 5.~ [ [ 0 m n
06 y— |07 08 09 10 E 9 po piA12.-p3 ke fis
1 \/ 12 \/ 3 4 15 6 17 8 19 pO P1 22 |23
6 7 8 19 20 P4 25 26 |27 P8 29 |30 |31
7T 727 23 73 75
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Hp-lilc Program Listing pacE 2-6
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
218 12 )
po W 5 (=g
228 RCL 23 Zvxd
332 rpy ——w| Print Sheawr @
T from Face
TPAeLEL e
225 RCL 82
226 *
227 288
228 x A
23 PRY ——ao1 A5(min)=.002 WT
230 ROL 24
37 “MONENT*
232 AVIEM \
231 pry, s Prrint Momer\'l'
234 RIL 48 “Ver
239 RCL 23 2
236 112 _
237 M= P%go_o_x K
3B
27 .
248 FRY e Print M=FK
241 ADY
242 RTN
2430L6L B Cleana 70/:? ¢
;3: :}ﬁua?l +o Hold oﬁne
246 END. Width




3-1

ECCENTRICALLY LOADED FOOTING "ECCFTGC”
COMBINED LOADS
PROGRAM DESCRIPTION

Program calculates minimum and maximum pressures for three loading combination (D + L,
D+W,D+L +W, or others) including axial loads, horizontal shear at top of pier, and mo-
ment; pier reinforcement; footing reinforcement each way top and bottom; number of bars; area
of bars; and shears. This program will automatically increment footing size until soil
bearing value or uplift requirements are satisfied. You can increment footing width and
length or the length only. Uses Working Stress or Ultimate Strength Design divided by the
appropriate load factor per ACI 318-77.

If you should desire a printout of the prompting statements along with the numerical
results, set your printer to the normal mode.

The main program may be addressed directly by the execute key (XEQ) and the program name
"ECCFTGC". Flag eleven has been set causing the program to initialize immediately upon entry
of program cards.

Footing length and width are incremented in 3" increments until the actual soil bearing
value is less than the allowable soil bearing value. When uplift exists the footing is also
incremented until a positive pressure exists under the entire footing. A factor of safety is
not applied internally to uplift loads and is usually not warranted if a moment and/or hori-
zontal shear exists. If only an uplift load exists, apply a safety factor of 1.5 or use the
"Footing-Axial Load" program.

Each loading condition is complete in itself, which means you can input any loading
combination that you desire including D + L, D + W, D + L + W and others.

A three inch clearance is used for all bars assuming a maximum bar size of 1"; d for
main bars is 3.5" and 4.5" for transverse bars.

This program uses Working Stress Design (Alternate Design Method) or Ultimate Strength
Design (Load Factor Design) when divided by the load factor of 1.7 to determine the rein-
forcement and moment capacities. Remember that both "K'" and "a" must be divided by the
appropriate load factor prior to entry into the calculator. Sheet iii-1 has been included
in the front of this manual for ready reference of WSD and USD values for "a", "K", "v," and
"v." for 3000 PSI, 4000 PSI, and 5000 PSI concrete.

The footing or pier thickness is not increased internally, so the actual moments and
shears must be compared with the allowables to insure that footing and pier can resist the
loads with an adequate factor of safety. The program will not design for compressive rein-
forcement so the actual moments should never exceed the allowable moments.

Top reinforcement is designed to totally resist the earth and concrete load when lifted
vertically, without regard to pressure on bottom which would serve to reduce the reinforcement

required.

This program treats the pier within the ground as an earth load. If the pier is ex-
cessively large, add 0.05 K/FT3 for volume below ground line and .15 K/FT3 for volume above
the ground line.

IMPORTANT! The maximum pressures must always occur on the toe as the moments and
shears are determined from the toe pressures. The program will automatically check each of
the three conditions for maximum moment and maximum shear. However, the maximum moments and
shears do not have to occur in the same loading condition but must occur on the toe side of
the footing. The results obtained by imputting the moment and shear on top of the pier in
the opposite direction from that shown will give you moments and shears based on the mimimum
pressure similar to the heel of a retaining wall.



3-2

Nomenclature:

Shear at d/2 = 0.11 x bo x d

M, = M + H (T + Earth thickness + Z)
F,=_ P+ 6M
LxW 2
W=xL
L = Footing length (feet)
W = Footing width (feet)
T = Footing thickness (feet)

Earth thickness = thickness of earth on footing (feet)

Z = Height of pier above the ground or floor line (feet)
P = Axial load (kips)

M = Overturning moment on pier (kip feet)

H = Horizontal load on top of pier (kips)

Fp = Actual soil pressure under footing (kips/SF)

B = Pier width (inches)

C = Pier length (inches)

Ag = Area of reinforcement; M/a x d or M/(a; x 1.7 x d) (inz)
v = Beam shear at face of pier or punching shear at d/2 (kips/inz)

a = fsj/12000 for Working Stress Design

=a /1.7 = é fy (1-.59w)/(12,000 x 1.7) for Ultimate Strength Design
RK=% fckj = M/F = M/bd2 for Working Stress Design
= Mu/(F x 1.7) = ¢ £'e w (1-.59w) /1.7 = Ku/1.7 for Ultimate Strength Design

'
Cc

F = bd%/12000
£

= Compressive Concrete strength (PSI)
fy = Yield Strength of reinforcement (PSI)

A (min) - Footing = .002 x Gross Footing Area
Pier = .005 x Gross Pier Area
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SAMPLE PROBLEM

)

SHEET NO.

OF

CALCULATED BY

CHECKED BY

DATE

DATE

AnywHere, U.S.A. 00000 e COMM. NO.
FOOTING LOCAT§0NS§ FOOTINCa B =7 | ECcCENTRICALLY LOADED FOOTING E;I
(PUSH LABEL A (COMBINED LOADS)
PUSH LABEL_ B FOR HOLDING WIDTH OF FOOTING,
ENTER (R/S) DEAD + LIVE
| W T Earth Thek z Soul' 5% Ru+ie | Mo+l | Houewr
40 Fl o 1| I.5 FT|2.0 F11 3 1| 4 %|150 %[ 20 | & *
X
DEAD + WIND Ci ,shean@d
PoL+wt | Mou+we | Hou+we r'hi( z
75 K 5 Kl 2 K g 10_. ' )1 : )
I ‘L ":_",_{ ]
DEAD + LIVE + WIND e (uso)| B (uso) L--—'-ij?
Porey +wi | Morriiawd] Howeusw] @ (WeO)f K (wsD)| ¢ Shear€ ffacp
125.0% 7 ¥ 3 ¥ L7 | 204 L x
FOOTING REQUIRED (PRINT) - 5
L wW T H M
&.75 F1 8.75 1| |.50 FT < e
DEAD + LIVE (PRINT) Ny | o | A
PoL +LL Mot |Hou+we | Fogmax) | Fe@min) %S *4.—,—,125@,27_:: .,-A;i."d- =
150.0*%| 20.0%| @.0 *[3.852%(2.076% a}-§ g . L
DEAD + WIND N :::i . :
Porewt | Mowtwi [HoLewr | Fp(max) | Fp(min) ! =
75,0 ¥| 8.0 ¥| 2.0 *|l.9657%14239% . L
EAD + L JVE + WIN | j
Pov+LL+wi | Mowstiswr] Hovs+wi | Frimax) Fp(min) e [TT]
e e iz aek] R L[]
PIER; ENTER(R/S) PRINT Fe(mas) -
B C Asimin) | Mimasy| As orAs| REINF | Ties Sketch
o w18 mN[)44 T| 500 /89397 —* | #4ei2
=T BC
BOTT MAIN FTG REINF BOTT TRANSVERSE FTG REINF BOTTOM MAIN
Asrora|Bars [As/Ban_[Uce pier |Astromu)| evs | Ag/Bar |Ufuce Por Asminy |Mamax) [M=FK
3.7771°| 9 b4197% Voest16.6958] 7 109568 100789%13.7807 | 1l.016[" |42.89)""
HiGH, INCREREGE FTa A
BOTTOM TRANSVERSE TOP MAIN REINF OP TRANSVERSE REINF\Qmueé
As(min) | M(mex) | M=FK_ | As gncs | As/sar | As | 8395 | As/Bar |Folibod | 2
2.916 "'123, sﬁizz%_a_sazf’" 9 lo.ossglosadz| 7 longe 11909¢ | 30007
INCREASE FTa THICKNESS /, £y =gp00o%




HP-41C User Instructions

COMBINED LOADS

S "EccrFTeC”

<1 ECCENTRICALLY LOADED FOOTING
I

3-4

NO. CARDS _ >

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

OUTPUT
DATA/UNITS

TURN PRINTER ON

MANUAL MODE - DISPLAYS PROMPTING

STATEMENTS ONLY

NORMAL MODE - DISPLAYS AND PRINTS

PROMPTING STATEMENTS

TURN CALCULATOR ON (USER MODE)

WIN

PUSH (aa) S1ZE 030 10

PARTITION PROGRAM REGISTERS (SKIP

THIS STEP IF CALCULATOR PARTI-

TIONED FROM LAST PROGRAM)

LOAD PREPROGRAMMED MAGNETIC CARDS

vl =

PUSH LABEL A - ECCENTRICALLY LOADED

FOOTING, INCREMENTS FOOTING LENGTH

AND WIDTH

PUSH LABEL B - ECCENTRICALLY LOADED

FOOTING, INCREMENTS FOOTING LENGTH

AND HOLDS WIDTH

AN0RODDON0D=o0o

PROCEED TO CALCULATION SHEET

aNep

ENTER DATA AND PUSH R/S KEY

DATA

REPEAT STEP / UNTIL PROBLEM COMPLETED

JJ0DuDOOd0oooooeanpuboodoiubobono0pon00

JoHOOOoOEC OO OOOOOOEL
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Hp-U1c Program Listing oace 35
STEP . KEY ENTRY . KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
BloLEL "ECOFTEC” | Eqentricall 55 PRX |
@2¢LBL A 56 570 12
83 5F &9 Leaded Fe 57 “DEAD + WIND* | Dead + Wind Load
4 G0 F ECCF TAC 58 PRR ]
59 “p-
ASeLBL E Cleav jaﬁ;f,b to 60 PRONFT ] 2, uL
#6 CF @8 61 PRY ]
62 5T0 13
B7eLEL F 63 N
89 SF 11 64 PROMPT <—] MpLawiL
89 5F 12 65 PRY
18 *=CALPRD=" 66 ST0 14
11 PRA [ 67 K-
12 “CALCULATOR PRO- [ 63 PRONPT =8—] HpL+ wL
13 “FGRANS" 69 PRY
14 PRA 78 ST0 15 J
15 CF 12 71 “DERD+LIVE+HIND" Dead +1, ‘
i6 ADY 72 PRA Live Wind
17 L " 73 *p- o
19 PRONPT <a—{ F 74 PROMPT ~g— T +LL + WL
19 PRY er L 75 PRX
28 570 @9 76 ST0 16
21 W [ 7 N
22 PROMPT —] Enter W . 78 PROMPT @— M py+ LL+ WL
23 PRX i 79 PRY
24 570 a1 39 510 17
25 *T* a1 K-
26 PRoNPT @—] Enter T 32 PROMPT «t—] H pL+ LL +WL
27 PRY 83 PRY
28 570 &2 84 5T0 18
23 “EARTH THICK" ' i 85 =3 1
39 PRONPT = Ea,r'l')) 'anknees- 86 PRIMPT <at—rj Ey."ey a
'41 PRE i a7 PRY
2 510 83 q 23 5T0 26
1 -2 i 89 -k
34 pRoweT a— Enter Z 9 PROWPT a—y| Entev K
35 PRY 91 PRX ]
6+ 92 570 27 ]
7+ 93 AV ] . .
2 5T 2 94 -FOOTING REQD* | Fooling Required
19 *S0IL BRG" ¥ | Bra | 95 AVIEM ] "% eﬁ'
47 PROMPT <a—i EN e.r Sol \'% F
41 PRY Valuwe ] 96eLBL 15 ]
42 570 21 aA L 97 18 ]
43 *DEAD + LIVE® Dead + i oad 98 570 25 ]
44 PRA Live L ! 99 XE@ 11 .CaICu;la+es pLLL
45 p- 108 XEQ 12 ] Foa‘hnq ﬁju)rem,ffs
45 PRONPT €1 P 4L 181 5T+ 84 ]
47 PRY 182 &T- 85
43 370 18 183 RIK
49 K- 184 ST+ @4
58 PRONPT —t—{ MpL +LL 185 ST+ &5
51 PRY 186 RCL 84
52 870 11 187 RCL 21 ]
53 H- 188 397 Checks fir Toe |
. 54 PRINPT <t HoLaLt | 189 GT0 16 %’::S\Z Z: Sol
DL:“-REGISTER_§ oL+LL D;:"M. pLIWL  oL+lliwl  DLYLLAWL
00 L 01w 02 %0 7&*,’;'55 047Pmax 05 fJprmn [06Fpmax j07/pmin 108 fpmax 09}p min
Trans
1()""-"c A ’llMO:;; 12 Hootee 13 Porswio ] 14MoLwwe | 15 oot wl] 16 Prusiuradl TMeorsirod] 18 Hovrue g ;.'cr Mor
= - ym
20 2151 Bra.122 Avea.  P3 Sux {242 teMtitnsCounil 126 27 28
B & ] Thickn 29
30 31 32 33 34 38 |36 37 38 39
70 5| 12 T3 Y. 75 75 7 15 g
50 51 52 53 54 55 56 57 58 59
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HP-U1c l’rogram LlSllllg PAGE_S0
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
118 X6 13 I 168 PRY Print L
111 10 15 [ 161 RCL 81
162 "N"
1124LEL 16 167 PRA .
113 R 85 Check Hee| pressqre 164 PRE ——| PrinT W
114 %387 if<o, and +then [ 165 RCL 82
ity |increments Fig L67 R
d 13 N & \
117 670 15 if<o. [ 163 PRY ———gpf Print T
169 18
TT8#LBL 16 LrwL| 178 ST0 25 .
119 ¥EQ 12 C‘"“'“+es PL+lo + 171 "DEAD + LIVE" Deai +Live
128 5T+ &6 FM'}M% Rez u.lremen S 172 PRA
121 ST- 87 173 ¥E0 18— Pppsre
122 RIN - 174 XEQ 15— M
123 ST+ 06 - 175 XE0 15— y O E
HpLu4L L
124 5T+ 87 - 176 RCL 94
125 ROL 96 177 °F p-
126 ROL 21 Checks for Toe | 178 PRA e
| Pressave >sail | s |
0 4
izg XE:} 13 Prescue - 181 PRE ——a Fp MV
139 610 15 - 182 “DEAD + WIND* Dea.af + Wind
187 PRA
Diwi g | Cheek Heel pressupe o e ] e
32 RCL 07 [ = pLT WL
133 82 ; then mcrernam‘s 186 XEQ 18— Hp) 400l
174 GTG 16 7coo m% L 187 ROL 86
135 XER 13 s 188 “F P
136 10 15 ! 129 PRA
198 PRY —| Fp max
L 16 Caletes pLrLawt | R
139 5T+ 88 F“'h"% Re%-“"’menf’? 193 -nen?fhlgggumn-‘ Dead +Live +Wind
148 ST- 89 i 9
141 RIN 195 %€6 18 — PosLL + wi
142 ST+ 8 196 YEQ 18 — sl \ o 40 0L
143 T+ 89 197 4E0 18—l |t ) il
144 RCL 42 198 RCL 83 ]
145 RIL 21 199 “F P*
146 V7 Checks for Tole gg? ggn _
GT0 3 :
L6 e 13 Presgure > S0l | 207 RCL 85 pmax
149 GTO 15 Pressuie 283 PR ——sml FPpUI N
284 GT0 G _
i;«mgt ;2 Check Heel pressire T r y
152 087 <0y +hen 206 .1 ] F“ '"%} an
153 CT0 16 Incremen'l's 287 RCL 03 d ,I
154 ¥ER 13 ootin <o 208 * o.l( i +a.15T
155 10 15 7C ¢! if 293 RéE B TH
21
TS6+LEL 16 Fao‘h'r% Befwréd 21
157 RCL 2@ 242 +
159 L 213 570 84 Store DL Pressurg
159 FRA 214l 570 85 1)3;)4, 05,00,0708
]
l LABELS l FLAGS SET STATUS
A v — |[° D E Py 1 FLAGS ___ TRIG DISP
ON OFF
Fyv” 18+~ Hy” [ J 4 3 co@ O | DEG m | Fix m
n 5 1 0O®w| GrapO | sa O
a b C d e . NG D
ol 02 U3 o 0% F 17 15 =R B S
06 07 v v |10 E 9 0 B A1/f3 J4 5
4 15 6 1/ 8 |19 RO P1 22 |23
1/ 12 / 13 / / / Al
v B\~ 9 20 b4 |25 |26 [27 |28
T B 77 75




uplilc Program Listing PAGE_>/
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
215 ST 96 281 +
216 ST0 67 282 RCL 11
217 ST0 5 283 + ‘
218 570 #9 284 ST0 23 [MpLert
219 RCL 89 285 RCL 15
220 RCL 81 286 RCL 19
221 287 *
222 ST0 22 Area= LxW 288 ROL 14 |
3R 289 +
Ty " 5= Area x -é— 298 RCL 23
225 6 291 ¥(=1?
226 / 292 %O
227 $T0 23 293 ST0 23 Mo+ wi
228 RTN 294 RCL 18
295 RCL 19
2294L6L 12 29 *
238 RCL IND 25 ' P> 297 RCL 17
231 ROL 22 Finds g 298 + MpLs Ll 4L
232 / 299 RCL 23
233 7152 \ 308 %(=1?
234 RCL IND 25 Finds Ms 381 ROV
235 7182 382 N-
236 RCL IND 25 383 PRA .
237 kel 24 Changes H 4o 384 PRK ——p> Prints Mmay
238 * M L
smen
239 + 396 3
248 ROL 23 Ear 7 - d= c-3"
241 7 M+ H(Ts T 12 8 / =
242 7152 ) 389 %60 29 —a Print Ag
243 RTN 318 ALY
3l 8 Zero in )
312 ST0 11 L
E:;'ng o Adds 3"t F{? 313 §T0 12 Shorage Re%'s*’m’
246 ST+ @@ Len ‘H’I 314 STO 14
247 F57 40 Adds a0 Flg | 315 ST 15
248 ST+ A1 316 RCL 25
249 BTN , “'"{'H’ 'f Flag ¢ sef 317 REL 21 .
318 “BOTTON- ol
25R4LBL 18 : 319 PRA
251 RCL IND 25 Printe 320 KEQ 28 che /4
;: Pl;?'x:? Valwes ;;;12 870 21
253 7152 cd -
254 RTN 323 2
324 7
Z554LEL G o 325 570 18 (- C)/Z
256 “PIER" |Fier 326 RiL 22
257 PRA 327 RCL 28
258 B ] 328 XEQ 28
259 reopra—m] Entesr B 329 5T0 28
268 PR¥ ] 339 -
261 ST0 20 331 2
262 “C* 1 132/
263 PRONPTag—=] E ter c 333 870 13 (w-B) 2
264 PRY 334 .1
265 570 21 T 335 RCL 03
266 ¥ 1 336 *
o 8 ROl 2 Ca’cu/a* e “’"
268 * - k 2
%9 "f 5 ' 339 + I of
270 PRA . 340 + n
271 PR ——9 /}3-‘-‘ 1605 BC 341 ST0 63 - g
272 RiL 8 n 342 XEQ 21 pL+LL
273 ST0 25 - 343 ROL 86 Moments ; Sheasa
274 ROL 81 1 344 STO 84
275 ST0 22 . 345 ROL 87
276 RCL 24 1 346 STO 85
o riL g2 | Moment Arm 347 XEQ 21 LWL,
279 - 1 348 RCL 88 Moments £Shead
279 50 19 T 349 ST0 84
280 RCL 12 7 359 RCL 89
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wp-lilc Program Listing PAGE_3-8
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
351 ST0 65 428 2
352 XE@ 21 pPL+LL +WL 421 /
353 11 Moment ¢ Sheass 422 ROL 23 M
354 §T0 25 423 - IPn v
355 RCL IND 25 Recalls Mma 424 7157 6res  Mimax
356 RCL 82 4 425 RCL IND 25 d“\'ln% Each Call
357 12 426 K4=Y?
759 0’ =Tx12 -2.5 427 %O
3159 1.5 428 STO IND 25 ]
368 - 429 7152 )
361 §T0 84 439 RCL 22 1 a+eres Vma;c
362 / 431 RCL IHD 25
363 RCL A1 432 %=1
364 % \ [ 433 XOY
At e Sl B L
367 K68 22 — 3| Papes 4 [ asrcL s | Calculates
368 RCL 84 616 3 Arey/Bar el 1 Tramsverse shean
369 / ‘ i 438 - 1 Ma
378 PRY ——n| Prints 6hea/b='-¥-d i 4394:&1 mas | X @ Toe
w1 7182 - 449 -
372 7152 i 441 7152 : vow <
373 RCL IND 25 442 7152 1 Stsre May shean
374 RCL 06 Mrransverse MIRCLIND 25 1
375 + 444 %(=Y? 1
376 ROL 84 445 $OY 1
771 445 STO IND 25
378 - J " 447 LASTY 1Calculates M,
79 ST0 86 Trans = J—I 449 * ] th ; ' ax
388 / - 449 2 1NEN slsres
381 ¥E0 29— Pyt A5=% xL} 458 / 1Re} 5
382 RCL 69 ST a s 451 7152 {nerarng
383 X6 22— Bars £ Area/Bay 452 5TO IND 25
384 RIL 06 7 /Ba 451 RTN
385 / ,
e s ——>|Prints cheasey sz Caleulotes N2
T P 456 + 070 ﬁe,n.;’ Bars
388¢LBL 21 [ 457 INT .
389 16 458 “BARS®
798 510 25 Calculates i 459 PR baps
391 RCL 84 : i 468 PRY —3)
e o TrlanQuJM Shear g
3- I 2 " S/BAR"
394 RCL 68 H]%m:_ I 463 PRA
395 / I 464 PRYX g /45/ Ban
3% RCL IND 25 2 465 7152
e \4\,. fp M"'{Em;" ( %_) 466 RCL TND 25
39395(:& e zL I 4670LBL 28 Divides by 12
489 2 I 468 12 vidaés by
481 / [ 469 7
482 ST0 22 478 RTN
483 RCL IND 25
404 + 4719LEL 29
485 3 r 472 "R 5
486 / _ VL [ 473 PRA
487 570 23 MA" Ma—' [ 474 RCL 26
483 RCL B4 75/ . M
489 RCL 83 R“""“‘“& lar Shean 476 PRy ——pm| Print /46=m—
418 - 477 RTH
411 RCL IND 25
412 * 479¢LBL H
s [fome-ugt] o
415 §T0 22 x L=< _V [ 481 RCL 81
416 LASTY 2 [ 482 %
47 + }EA n o VL | 493 .288
413 RCL IND 25 Rectangular=Ye | 434 + -0, ]
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wp-lilc Program Listing Pace 39
KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
486 11 T 555 #
487 ST0 25 i 556 RCL 86
488 RCL IND 25
489 PRY —= Prnt Mmm‘ @Te i ;2; X bo;[zs-'bc)x’z* -
499 RCL 04 i 559 RCL 84 main +d rramsy
:3; :EL ” 568 RCL @6 X2
493 62 + \/a”aur=boaxl.g
:gg 1088 i 563 .11
/ i 564
496 PRY —— Mallow = FK i 565 ~¥ ALLOH" ver2lfe = A
497 RCL 62 = bd? 6 ¢
57 RC = (K 566 PRA . v
498 RCL 80 72000 i 567 PRY = Prm'f' allowr
499 * 563 ADV on footin
548,238 - 569 ADY n 3
gg; ;nv - 578 10 A
533 PRY iy AQ 20,002 x 144y LyTL 571 .END.
504 14

585 ST0 25
384 RCL IND 25
587 PRY em———smy
588 RCL 86
789 ¥t2
518 RCL 27
511 #
512 1608
513 7
514 PRY ——>
315 18
316 ST 23
317 RCL @3
918 RCL IHD 23
519 ®t2

pu———

527 ~TOP*

528 PRA

529 YEQ 29 —mmpp]

528 RCL 01

531 XE@ 22

£32 13

533 570 25

534 RCL A3
535 RCL IND 25

536 ¥12

537 *

538 2

539 #

548 RCL 86

541 /

542 RCL @@

543 * 1

S44 XER 29 — P

545 RCL 88

546 XEQ 22 P9

547 ADY 1

548 RCL 21

549 12

558 *

551 RCL 84

552 +

553 RCL 20

554 12

—

I e ;'/?”‘# ban

ot

]

Mmax Transyerse

M a.”ow =_,£_xl<

20048

Fhg wgt 7 Soil wet
=wr

M= wlz

Top

As=a/§4_xw

Ne #/)rea, af buo

Print AB';-G-(-

=







ECCENTRICALLY LOADED FOOTING "ECCFTGI”
INDIVIDUAL LOADS
PROGRAM DESCRIPTION

Program combines loads (D + L, D + W, and D + L + W) then calculates mimimum and maximum
pressures for three loading combinations including axial loads, horizontal shear at top of
pier, and moment; pier reinforcement, footing reinforcement each way top and bottom; number
of bars; areas of bars; shears. This program will automatically increment footing size until
soil bearing value or uplift requirements are satisfied. You can increment footing width and
length or the length only. Uses Working Stress or Ultimate Strength Design divided by the
appropriate load factor per ACI 318-77.

If you should desire a printout of the prompting statements along with the numerical
results, set your printer to the normal mode.

The main program may be addressed directly by the execute key (XEQ) and the program name
"ECCFIGI". Flag eleven has been set causing the program to initialize immediately upon entry
of program cards.

Footing length and width are incremented in 3" increments until the actual soil bearing
value is less than the allowable soil bearing value. When uplift exists the footing is also
incremented until a positive pressure exists under the entire footing. A factor of safety is
not applied internally to uplift loads and is usually not warranted if a moment and/or hori-
zontal shear exists. If only an uplift load exists, apply a safety factor of 1.5 or use the
"Footing-Axial Load" program.

This program will combine the loads into three combinations D + L, D + W, D + L + W and
then analyzes the footing.

Three inch clearance is used for all bars assuming a maximum bar size of 1"; d for main
bars is 3.5" and 4.5" for transverse bars.

This program used Working Stress Design (Alternate Design Method) or Ultimate Strength
Design (Load Factor Design) when divided by the load factor of 1.7 to determine the reinforce-
ment and moment capacities. Remember that both "K" and "a" must be divided by the appropriate
load factor prior to entry into the calculator. Sheet iii-1 has been included in the front of
this manual for ready reference of WSD and USD values for "a", "K", '"v,", and "v." for 3000 PSI,
4000 PSI, 4000 PSI, and 5000 PSI concrete.

The footing or pier thickness is not increased internally, so the actual moments and
shears must be compared with the allowables to insure that footing and pier can resist the
loads with an adequate factor of safety. The program will not design for compressive reinforce-
ment so the actual moments should never exceed the allowable moments.

Top reinforcement is designed to totally resist the earth and concrete load when lifted
vertically, without regard to pressure on bottom which would serve to reduce the reinforcement
required.

This program treats the pier within the ground as an earth load. If the pier is excess-
ively large, add 0.05 K/FT3 for volume above the ground line.

IMPORTANT! The maximum pressures must always occur on the toe as the moments and shears
are determined from the toe pressures. The program will automatically check each of the three
conditions for maximum moment and maximum shear. However, the maximum moments and shears do
not have to occur in the same loading condition but must occur on the toe side of the footing.
The results obtained by imputting the moment and shear on top of the pier in the opposite
direction from that shown will give you moments and shears based on the minimum pressure similar
to the heel of a retaining wall.



Nomenclature:

Shear at d/2 = 0.11 x b, xd
MO =M+ H (T + Earth thickness + Z)

Footing length (feet)
Footing width (feet)

W

T = Footing thickness (feet)

Earth thickness = thickness of earth on footing (feet)

Z = Height of pier above the groundor floor line (feet)
P = Axial load (kips)

M = Overturning moment on pier (kip feet)

H = Horizontal load on top of pier (kips)

Fp = Actual soil pressure under footing (kips/SF)

B = Pier width (inches)
C = Pier length (inches)
A, = Area of reinforcement; M/a x d or M/(a, x 1.7 x d) (inz)

Beam shear at face of pier or punching shear at d/2 (kips/inz)

v =
a = fsj/12000 for Working Stress Design

= au/1.7 = ¢ fy (1-.59w)/12,000 x 1.7) for Ultimate Strength Design
K=5% fckj = M/F = M/bd2 for Working Stress Design

= Mu/(F x 1.7) = ¢ f'c w(l-.59w) /1.7 = Ku/1.7 for Ultimate Strength Design
F = bd2/12000
f; = Compressive Concrete strength (PSI)
fy = Yield Strength of reinforcement (PSI)

A (min) - Footing = .002 x Gross Footing Area
Pier = .005 x Gross Pier Area



JoHN DoE AND ASSOCIATES
CONSULTING STRUCTURAL ENGINEERS
111 Your STREET

oo SAMPLE pRoBLEM  (%-3)

SHEET NO.

CALCULATED BY

CHECKED BY

OF

DATE

DATE

ANYwHERE, U.S.A, sonLe COMM, NO,
FOOTING LOCATgONS: _FOOTINCy 222 | ECCENTRICALLY LOADED FOOTING
(PUSH LABEL A (INDIVIDUAL LOADS)
IPU?QRL?E L)B FOR HOLDING WIDTH OF FOOTING. DEAD LoAD
L \Ad T Earth Thek z V¢.| :.em P Mo Hou
4.0 FT| @.0F1|.67FT[ 2.0 F1 J.o FT|3.0 %|loo *| lo *|20 *
X
LIVE LOAD _ Cl b @d
Ps My [H, _ l_—'——( hm@{
|50 | 5.0®] 1.0 * 3 of TEF)
| RER L5
WIND LOAD 5 (uso)| K% (usp) L‘”'.:?/Ishm
P M wiL Hywe o wsp)|K (wso)| ¢
-25 ¥l=-10 “|-0.5 | 144 | 226 '
FOOTING REQUIRED ¢PRINT)
W T
|75 F119.5 F| 1.7 FT
EAD + L]VE (PRINT) N -
Por +LL Mowse  |Hou+o Fomax) | Femin) TE -
Iso *[ 15 *| 3 *2.895%(2.23 %] 4}
DEAD + WIND =
| Popewr. | Mowtwi [Horewr | Fpmax) | Fe(min) \ ‘
75 ¥l c.0 ¥| 1.5 *|1.581 8 %]l.4245%| v L
DEAD + L JVE + Wi e bt o
Pov+LLawt | Moverwswr] Hovswswe | FPimax) | Fp(min) ‘ _
e e sz g e UL ||
PIER; ENTER (R/S) PRINT | F(max) >
B8 C | Astmin) | Mtmas)| As orAs| REINF | Ties Sketch
lo N| 18 WNIL44 |24 ¥l °| -# | #4e@12
: - .006 BC
BOTT MAIN FTG REINF BOTT TRANSVERSE FTG REINF BOTTOM MAIN
As(ranu Ba.rs As/Ban |Ugce Pier As(erQ 5':35 UZuce Por IAs(min) |M@max) |M=FK
2078110 |0.4207710.0348%16.7928| B 109441 |00s3 *%14.569[ V0.548" 161.827"
BOTTOM TRANSVERSE TOP MAIN REINF  [TOP TRANSVERSE REIN V.u...,.e%
As(min) | M(max) |M=Fk_|As 5’1%_«,‘ As/ear | As  |da%s| As/Bar |=allbed fc’
3.6077 20265 [54.57" [o308 C | 1000807 112598 B _|04573 |233.15%] 3,000%

$y=

mwoﬁ




3 4-4
HP-41C User Instruetions PAGE

NO. CARDS

1 ECCENTRICALLY LOADED FOOTING
INDIVIDUAL LOADS - 4-5
n n

ECCFTGI

INPUT OUTPUT

STEP INSTRUCTIONS DATA/UNITS DATA/UNITS

X
m
<
(7]

1 | TURN PRINTER ON

MANUAL MODE - DISPLAYS PROMPTING

STATEMENTS ONLY

NORMAL MODE - DISPLAYS AND PRINTS

PROMPTING STATEMENTS

TURN CALCULATOR ON (USER MODE)

WIN

PUSH SIZE 030 710

PARTITION PROGRAM REGISTERS (SKIP

THIS STEP IF CALCULATOR PARTI-

TIONED FROM LAST PROGRAM)

LOAD PREPROGRAMMED MAGNETIC CARDS

U=

PUSH LABEL A - ECCENTRICALLY LOADED

FOOTING, INCREMENTS FOOTING LENGTH

AND WIDTH

PUSH LABEL B - ECCENTRICALLY LOADED

FOOTING, INCREMENTS FOOTING LENGTH

AND HOLDS WIDTH

PROCEED TO CALCULATION SHEET

~N o

ENTER DATA AND PUSH R/S KEY DATA

3 REPEAT STEP / UNTIL PROBLEM COMPLETED

|
LJ

OBO00000CoO0 00 udnoodo0ndobooaodoUo0
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HP-U]1c Pl’()gl'am LlSllng PAGE 4-5
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
v T T I
ALALBL "ECCFTRI" .fccen‘l'rncap 61 570 15 .
azeLBL & i1le e Foo &2 870 | 1. .
@3 SF & {1 "ECCcFTA I 63 ~LIVE" 1 Live Load
a4 070 F ] &4 PRA .
65 “P* =
ASLEL § .CIea.r Ft ¢ to 6 PROPT a— | Eprtey P,
A CF 68 ] Hol &7 PRY
63 ST+ 18
BTeLEL F ] ! £9 ST+ 16 |
a3 SF 11 ] i 78 K" ]
B3 SF 12 71 PROWPT -—] M,
{6 ~=CALPRi=" 72 PRX
i1 FRA I 73 5T+ 11
12 “CALCULATOR FRa® { 74 ST+ 17
13 -HeRAMS ] I 75 "He -
14 PRA I 76 PROMPT wl— |
i5 oF 12 i 77 PRY Hu
16 ADY ] 78 5T+ 12
17 L 1 i 79 5T+ 18 .
18 PROYT —] Enter L i 88 “HIND* Wind Laa.A
12 PR 1 i 81 PRA
20 ST &g ! I 82 "p* P
20 e 1 I 23 PROMPT st
22 PR T a—T] Enter W q 34 PRY wL
73 PRY . I 85 ST+ 13 3
24 570 4 . i 86 ST+ 16
25 -1 - 87 K-
ZF PROMFT a1 En"'eY' T i 38 PROMPT—— Mw L
27 PRY 1 - 89 PRX 3
28 310 @z - 1 9% ST+ 14
“ERRTH THICK® - ' - 91 ST+ 17
7 PROWFT —a—1] Evth -Hv.ckness_ 92 -
3 PRy 1 - 93 PROMPT ey H
32 ST0 42 ] g a4 PRY wi
73 e : 95 8T+ 15
% PR Te—oy Eviter Z % ST+ 18
7') PR J L 97 "3 pu— En-}eY a
3 4+ ] | 93 PROMPT ]
7 ] ! 99 PRX
3 5T0 24 ] | 189 ST0 26 Yo K
73 ~S0IL EP5- ] ! 18] K" el Enitey
sc pRoweT a—r| Errtey Soil B"Qr 182 PRONPT
41 PRX 1 Value . 183 PRY
42 570 2 1 Dead Load [ 184 ST 27 T .
41 "DEAD" 1 De oa | 185 ADV ohi X
44 PR 196 “FODTING REQD" Fo '% Reﬂ'“"
45 =p- ] 187 AVIEW ]
4% PROKFT r-— ‘ )
47 PR, ] 183¢LBL 15 |
43 370 18 ) 189 1@ ]
49 510 11 ) 118 5T0 25 |Calculates prict
:? ;U * 1 . m ’;Eg i 1 Faofl'nq faju}remnfs
52 PROKFT -8—] Mo [ 113 ST+ @4 ]
53 Pf ] [ 114 5T- 85
54 570 ¢ ] 115 RIN
55 570 14 116 ST+ &4
S ST0 i7 1 117 ST+ 85 1
ST W i 113 RCL 24 ]
58 PRONFT ab—] H o [ 119 RCL 21 Checks {r))r Toe
59 PR 128 %¥? pressute > soil
58 STO 12 1 121 610 16 Bya Value
= * DLYLLREGISTERS OL+LL _ PLYML LWL vuf}iowl. DL LL+WL
N Y- + Y ~ Y M
00 L 01 W 02% 3,{?5‘4'%55 04F7Pmax 05 fpmmn [064pmax f077pmi 08 fpmax 09}p min
Trans .
10Meu ruM"‘/"‘L’ 12 Hovsee 13 Porrwi, J14Mocie |15 Hourwid 16 Fouriiemdl TMorsiimwd] 1gHm*wL"‘19AP-erMorr
Yz | - rm
20 21?:’1;513« 22 Avea P3 exxM 24 2soutnsCounl126 @, o7 K |28 29
30 31 32 33 34 35 36 37 38 39
40 41 42 43 43 45 46 47 48 49
50 51 52 b3 54 55 56 57 58 59
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) [ ] (]
HP-U1c Pr ogram LlSllllg PAGE
STEP KEY ENTRY KEY CODE COMMENTS KEY ENTRY KEY CODE COMMENTS
122 %EQ 13 172 e = Frint L
123 C10 15 ' 173 RCL 81
174 "W
124¢LBL 15 175 PRA -
125 RCL &5 ?heck Heel ressq 176 PRY ————t Prm‘f wW
126 %87 if<o, and then 177 ROL 82
127 10 16 erements r—'+3 I 178 -1*
amp [FST o it T
[ 181 18
138¢LBL 15 te. PLtwL| 182 570 25 ,
131 %EQ 12 Calculares 187 “DEAD + LIYE" pead +Live
132 ST+ 86 Foo‘hn% Reaulremen 134 PRA
133 §T- &7 [ 185 XEQ 13— Pp, 41 0
134 RDH [ 136 XEQ 18— Mpy4p )
135 ST+ 06 187 YEQ 18 ——gmmef 4o ) )
136 5T+ &7 I 185 RCL 84
137 RCL 96 199 °F P*
138 RCL 21 Checks 7[:’\' Toe | 198 PRA
i | Fresswre > ol e ]
141 XER 13 Prescws - 197 PRy ——w] Fp N1
142 GT0 15 - 194 “DEAD + WIND- Deaaf + Wind
195 PRA
143¢LBL 16 Check Heel pressuf 196 XER 12— P 4 L
144 RCL @7  h - 197 KED 15 —3d M oLt wi
145 %)87 én mcreme4 198 EQ 18 ==l H ) 401
146 GT0 16 7Qm mq, s 199 RCL @6
147 ¥EQ 13 s 268 “F P
148 GT0 15 261 PRA
; ! 282 PRY——ammel Fp max
149¢LBL 16 ! 203 RCL 7
158 ¥EQ 12 C“’f,_“."“ €5 DLLLtwL] 284 PRY ———gmd Fp 111
151 5T+ 88 Foo ng Re%.u:rerven] 205 *DEAD4LIVE+WINT® Dead +Live +Wind
152 ST- 9 I 286 PRA
1 e vy
T b 2¥3 REQ 18 Wl
155 5T+ 89 209 KEQ 18 epe 'S "Lf:'f,_twl_
156 RCL #3 218 RCL 8 | R
57 RIL 21 211 *F P*
Do, |Checks for Tee T
S‘:] i3 0 ' 2 I‘-ﬁ ma
168 ¥EG 13 Presgure > oil 214 RCL 89 1P ‘x
161 GT0 15 Pressuis 215 PRY gl Fp i 1y
216 GT0 G
162¢LBL 15 [ ]
163 RCL A9 Check Heel pressyi 207+ 11 Fook: 1
164 %387 <0; then i 213 .1 1 00 m%} an
165 CT0 16 mctfemerﬁs 219 RCL 43 1 d
166 XEG 13 <O 220 ( ay
167 §T0 15 7C"° mg ! if 221 .15 0" ik +0"5T
222 ROL 62 1
i’:z';?[ ég Fao‘h'r% Refuirea] h;: * '
178 "L 225 ST} 84 1 otore DL Pressure
171 PRA 226 ST0 A5 1in 04,05,06,0708
o9
LABELS FLAGS SET STATUS
A B |[C P 0|1 FLAGS TRIG DISP
ON OFF
Fvo.” 6y~ [Ho” | J g |3 om O | DEG m | Fix m
a b C d 4 5 1 O 8| GRAD O sci O
> Om| RAD O | ENG O
01 02 03 4 5 |6 7 30 ®. n
06 07 v v 10 B |9 o piA1zp3 h4 Jis
5 6 17 8 [19 o PRI 22 |23
1 / 17 / 13 / 4 / 1 /
/ / 18 \/ 19 20 P4 25 26 |27 P8 29 |30 |31
77 B 28 5




[ ] [ ]
wp-Ulc Program Listing PAGE__4-7_
STEP KEY ENT_RY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
227 ST0 # 293 +
228 ST0 97 294 RCL 11
229 570 08 295 +
239 ST0 89 I 296 570 23 MopL+LL
231 ROL 99 297 RCL 15
232 ROL 81 298 RCL 19
233 * 299 %
234 $T0 22 Areaz LaW 308 RCL 14
e 5= Aren ¥ é i .
237 6 303 X(=Y?
233 / i 384 XOY
239 3T0 23 I 385 ST0 23 MopLt we
248 RTN i 306 RCL 18
F 367 RCL 19
2410LBL 12 - 309 *
242 RCL IHD 25 ; - 309 ROL 17
243 ROL 22 Finds B4 - 310 + Mpp+LL +wL
244 / - 311 ReL 23
245 7182 \ 312 K12
246 RCL IND 25 Finds M5 - 313 XOY
247 7187 s 4
243 RCL IND 25 - 315 PRA ‘
S | Changes W o | b e it Mimex
' Momen [ ;
251 + L 318 3
252 RCL 3 Car : 319 - = C-3"
253 7 M+ H(T+Tiig'*2) 326 / d
254 7157 S I 21 450 29—t Print As
255 RTN I 1
I 21 8 Zevo in
2550 13 ; i 324 ST0 11 ‘sterd
257 .25 Adds 3'to Flﬂ I 325 ST0 12 é+om%e Reg
258 ST+ 90 Lenq;Ha I 326 510 14
259 FS? 09 0 [ 327 ST0 15
268 ST+ Bl Add 7‘5}» 3 "L" F i 328 RCL 25
261 RTN width if Fl 49 ¢ sef 329 RIL 21
338 “BOTTON" Boflom
TRl 18 : [ 331 PRA
263 RCL IND 25 Prints [ 332 XEQ 28 c/ieX
264 PR Valwes [ 333 §T0 21
265 7152 T -
266 RTH I 335 2
s 33 7/
To7eLBL T ) i 337 §T0 19 (-<)s
268 “FIER" Fier [ 338 RCL 22
269 PRA - 339 ROl 26
278 B* - 349 XEQ 28
271 PRONPT e Entes B i 1 510 2
i !/ 3 =
273 5T0 26 - 13 2
274 - - 344 /
s 5 —
ee—Ent ¢ | (B
z7sma . 347 ROL 83
273 + ) i 18 +
279 885 : 349 .15 ' life Unit
280 * I 758 RCL 62 Ca culate Unm
281 A §° ! 351 * + 070 ol
262 PR 352 +
; - otivi
233 PRY ] gz, 005 BC | 353 510 63 X
284 RCL OB ]’ mam I 354 XEQ 21 pLALL
285 ST 25 I 355 RCL 86 Mo ents ; Sheasa
286 RCL 1 I 356 570 04 om
287 ST0 22 [ 357 ROL 67
2688 RCL 24 [ 358 ST0 85
289 ROL @2 Moment Arm I 359 XEQ 21 pLiwL
299 - [ 368 RCL 68 Maments #
2918119 | [ 361 STO 84
22 RCL 12 [ 362 RCL 89

v-




4-8
(] L PAGE__—
I I . LlSl/l ng COMMENTS
]’l‘()gra KEY ENTRY  KEY CODE
HP-U1c . COMMENTS e
KEY ENTRY  KEY CO . 433 / . M
a5 +w 434 RCL 23
366 360 21 Aﬁ:;;;.}#shea»s 435 - Steres Mm“"au
365 11 436 ?I?'Zm _— du\'ma Each
366 ST0 25 s M max 437 RCL IND 25
367 REL m3225 Reca 22‘3 zé);? ]
RCL ; 3
379 * 441 1 sres
35? 1.5 442 RCL 22 1S max
372 - 443 RCL IND 25
373 ST0 a4 444 x<=:?
<5
374 7 | 445 X
IND 25
375 RCL 01 | 446 STO
z Jattes
376 * ! = w ! 447 718 J C",cu
77 60 29 ~»Print As a% T WL E | Tramsverse shea
2 - res/Barv 59 - aAx @
381/ ' ey < 432 f . |
362 PRY i FY|V\+6 6)') Izd F :g: ;}g; ] 3’ re M4¥ sbm
Z o
o4 ;g? 455 RCL IND 25
R 25 M erse 56 %(=Y?
385 RCL INga Tronsy :5’ X
386 RCL 7
3 25
7 * 458 5T0 IND 1 M
;gs RCL 4 - 459 LASTY _ Ca’cu/“jfs ""“0‘
389 1 i 468 * ] n olsres
99 - A A—I" i 461 2 the §
:{91 STh 8s Tvans = L - 462 7 1 Ba’-urns
392 7 s 3 7082 1
392 / \ = x 463 ?n
393 REQ 29 g Prm'}' A5 a%— - 464 STO IND 25
5 CL a8 / 465 RTH
95 KEQ 22 e g Ys 0
;:2 EEE 26 Bars # Vv 4664LBL 22 ] 0;/%(/9?55:{, <
397 - 67 1 1o en
397 - ' ear z—}t 4‘\7
398 PRY e PVIY‘+5 ch 1dl 468 + ! 1
| e
+LBL 21 471 PRA
33?'%3 : - 72 PRE ] Ba#S
82 310 25 Calcu)a'!'eé 471 -
P y heax A 5/BAR"
483 RCL 84 Trm.nau,\aﬂ 6 é - 474 "A ‘
484 RCL 05 I 475 PRg As/Ban
495 - | —
L ae i 477 7152
:3'.3, R L m:tm::~ J 478 RCL IND 25
CL IND 23 » [1-C i
48395 x V=£P.ﬂ“"_;&£'ﬂ z T79+LBL 28 Divides L»j 12
418 RCL IND 25 A 2L I :g? 12
411 * [ /
412 2 i 432 RTN
i - 0z TR3eLBL 29
414 STO 2 T 2
415 RCL IND 25 [ :zq *
:ig ; L i 486 RCL 26 4 M
' ! . 487 7/ N 5=
:13 ;TU a3 MA= 2 438 PRX —— FYln.I- m—.
420 RCL 94 lay Shean 489 RTN
P Rectong
B 499+LBL H
422 -
v
423 RCL IND 25 ; :3;13 ggL o
424 + J
o - 93 RCL 01
B0 ([
ol ...C < _
477 ST‘J];E % Lz = \% :gg ;238 A 5,002 4 144 s
428 LAS I_______,____—— s =0 .
429 + : , = VL 497 PRY g
439 RCL IND 25 Mgea’mn{u =z
471 #

b |




STEP

[ ] [ ]
wp-Ulc Program Listing pAGE__4-
KEY ENTRY KEY CODE COMMENTS KEY ENTRY KEY CODE COMMENTS
498 11 - 367 *
499 ST0 25 . 569 RCL 96 L [ )

569 RCL IND 25 . . 569 + = (B+c x12 +
a1 prx — Print Mm:»x@ﬁe s 570 + c;'m nad -
582 RCL 64 i 571 RCL 94 am + Tmsv«q]
583 Xt2 i 572 RCL 86 \/ )X Z -
584 ROL 27 573 + -

585 * 574 * al ‘””"bod"’-ﬁ
586 1098 575 .11

567 / 576

o1 rex—=| Mallowr : Fk i 577 ¥ ALLOW" ve:2Ife = ol%
589 ROL 42 = bd? ¢ 573 PRA 2V

518 RCL 06 jZoo0 579 Rk ———s Print Vallow
511 * i 580 ADY !

512 288 i 581 AV on Oﬁ"%

513 * i 582 GT0 A

514 ADY i 583 .ED.

515 PRx.———’ A6=0.002)(“4* L‘T—

516 14

517 ST0 25

518 RCL IND 25
519 PRY =1
528 RCL 86
521 X2
522 RCL 27
923 *
524 16808
525 7/
526 PRY ——
927 18
528 ST0 25
529 RCL a2
538 RCL IND 25
331 X2
532 *
533 2
534 7
535 RCL 84
536 /
537 RCL a1
538 *
539 “ToP*"
548 PRH
341 XEQ 29 cm—ppe
542 RCL 81
543 XEQ 27 i
44 13
945 5T 23
546 RCL 83
547 RCL IHD 25
548 X2

e

555 * :
556 XEQ 29 —e—gim
557 RCL 09

558 KEQ 22 et
559 ADY ]
568 RCL 21

561 12 ]
562 ]
563 RCL 94
564 +

565 RCL 28
566 12

i

Mmax Tromsyerse

Mallow =,19,JL xk

|2008

F*q wa;f{' So)) w%""
=wr

M=l

Top

As=£ﬁ—x w

Ne #/)rea, af Baro

Print As=r
N2 {'Arc@% bar
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POLE FOUNDATIONS "POLEFDN"
PROGRAM DESCRIPTION

Program calculates length of pole foundation, soil pressures, shear reinforcement for 4,
6, and 8 bar arrangements; anchor bolts for 4 and 8 bolt arrangement.

If you should desire a printout of the prompting statements along with the numerical
results, set your printer to the normal mode.

The main program may be addressed directly by the execute key (XEQ) and the program name
"POLEFDN". Flag eleven has been set causing the program to initialize immediately upon entry
of program cards.

Program automatically returns to Label A for your next pole foundation.

The soil pressures are assumed to load the pole foundation with the parabolic load dis-
tribution and is computed utilizing formulas developed by Mr. E. Czerniak, AM.ASCE in his
paper "Resistance to Overturning of Single, Short Piles" published in ST-2%*, pages 1188-1
through 23. This paper should be referred to for derivation of formulas and the passive
pressures to be used in the program for various soils.

The pole height and diameter is only for general information and is not used in program.
The required reinforcement, shears, etc. are computed based upon a square column in-
scribed within the round foundation. However, the minimum reinforcement is based upon the

round concrete section.

The concrete stress used by the program is 3000 PSI; However, the steel stress f_ can
be grade 40 (fy = 40,000 PSI) or grade 60 (fy = 60,000 PSI) reinforcement. Select as” follows:

Label C: a = 1.44 Label D: a =1.76
Working _ Working
K =226 Stress K 204 Stress
f'c = 3000 PSI Design f'c = 3000 PSI Design
fy = 40,000 PSI fy = 60,000 PSI
If you fail to select a steel stress, the program will automatically use f_ = 40,000

PSI. Both concrete stress and fy selected will be printed for your information.

f'c = 3000 PSI concrete strength
fy = 40,000 PSI or 60,000 PSI steel strength

K = 226 for fy = 40,000 PSI
204 for fy 60,000 PSI

a = £gj/12,000 = 1.44 for f, = 40,000 PSI

1.76 for £ = 60,000 PSI

Mallow = FK = K x bd2/12,000

H, = Horizontal Force applied to pole (kips)

B = Height of horizontal force above top of pole foundation (feet)
C = Height of pole foundation above the ground line (feet)

Z = Erosion allowance (feet)

E=B+C+ Z

D = Footing diameter (feet)

R = Passive Pressure (K/ft3/ft depth)

M, = Overturning moment (kip-feet)

Length of foundation (feet)

[}

Earth pressure (kips/SF)
Shear (kips)
Shear (kips/in2)

L
f
A
v
Ag = Area of reinforcement (in2)

A = Area of each bolt required (in?)

*ST-2; Journal of the Structural Division of the American Society of Civil Engineers,
Vol. 83, No. ST-2, March, 1957.



JoHN DoE & ASSOCIATES

CONSULTING STRUCTURAL ENGINEERS

sos—SAMPLE

SHEET NO

PROBLEM

OF

111 Your STREET CALCULATED BY oATE
AnywHere. U.S.A. 00000 crecKEo By COM;;‘TENO
'POLE LOCATION PoOLE #45 POLE FOUNDATION | e 1]
(PUSH LABEL A, ;, , (AUGERED —ROUND) 42 5|
_POLE EIGHT = FT -
.___Pon.e DlAMETEP\"’ _IN| @ BASE A
Mgz
| i e
. H
SR OO O O W | 3 °
. Ho=lL l.o K|entER(rA) w >
B= | 155 F1] = 'Fim = | POLE
ENTER(R/S) ® S| w o /
c-[loo 7 &
M113ﬂ°“““575"”ﬂb) | 2. c> FT]  — 5!;V§EFWT =hr=rarrErT=rs
NT. ‘
| ( A‘-iﬁLVE PEESSUR@: r'?,ﬁ%(ﬁ—] -Z=\-0"% FOR
PRINT d POSSIBE
M, = H, xE =|175 ¥ x y EROSION
| L’-—1414 L — 1885Mo —o '
R pgundts s 1
: L(MlN NmMS 8.0 FTl=[22 ~
L (actuval)= [10.0 FT S
(ac ua.) ]O. ENTER(R/5) I _— DIAMETER FTa
- 0. 4EL + 31?2 ERIMT e ]
; (Pva‘r PonNT)— cE+aC = @.3966FT
5 3Ho
A= A - DBE); £, (o= [L0BESH Ry
,;C'za 9.425 (2Mo + Hol)/\%2D= [2, vzoe%J F2@llow) =] 3.00 ‘%] AL
Mpaax) = HO[ 3(4E+3(Y) +4(3E+2)($)ﬂ -3.7562 %]
" Vimax) = |- K
UW) s D‘.éz)’x('wn)?- 00l3 |
o =¥ ion

As

=

. Mo"' HO%

[Qo 948}"'

Mad = M/1.44d = |9.9698 **]

(= MNaed )
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CONSULTING STRUCTURAL ENGINEERS
111 Your STREET

sos— SAMPLE PROBLEM

SHEET NO.

CALCULATED BY

&>

OF

DATE

AnywHERe, U.S.A. 00000 oHecKeD oY DATE
SCALE COMM. NO.
POLE LOCATION PoLE #45 POLE FOUNDATION |2 | 55
- (AVGERED - ROUND) 2
As(mﬁ_ = .005xT 02;4/§= 2.2698%]| b= pwizw.g0m =[_17.00 "]
A = =M _lI lé’} 233 Y - . ...I l
®Tad T "ad (feame TvPe m) (gaAuﬁgéTé%é) Ao+ 2)-2.89 070m={15.0"
Meullow) = Kbd?/12000 2 Kx(D*1z#.7071)d%i2000 = [72.0375"%
U-(allow) = 0.0@0%/n"

M(e BoTT oF POLE) = Ho xB

15.5

kl]

BOLT SPAcING = | |G.0 " A(each Bolt)=_I2M =
for 4 BoHs Bo}TSPacmg,x’zxzo
_l_{%E fé:. =)0 %o/o; PST = 40,000 Ps =a.:+25~;.‘;,3,|.4;4x73
Renf w/ 8 -#( VERTS Bolt\ - 12 M
#4.TiES @ 12% Ag.f:‘a!‘ Botts) 5852 BT
2-0'® Caisson Type I \
4 --1/34’ Bolts | ’ Long w/8K" Hoo z°
4—'ya¢ ANcHoR BoLTs(As }‘,,'{"&A-GZX:H)
& 1 N
{ 5 . Ly N\
4{! ll- 2 o 30 l N
p i: ) ‘\. \ ! @ ) TYPE I
=== bl ///E//fs?:/ :/ _{_ ) Y
U 0| ‘\4‘%‘} q\:(,\,
MIN. » 4|BoL m
-2l T i
¥ = k.j
: g Spacing \»—J
- 6 \\
g-#0 — > ~ —< o \"‘ TYPE IL.
AT ¥4TES @10 M. @ ' 2L
- I;,\,I ;:sb Yy
8' Bofs %
’ S\
20 zBa.se B Size
L2 € 0 " square w/ i
4 —E‘P Anchor Bolts TYPE I




ED

Jos

SHEET NO. OF

CALCULATED BY . DATE
CHECKED BY DATE
SCALE COMM., _NO,
[]
Acl 318-63 "BUILDING CODE REQUIREMENTS ANCHOR BOLTS fé=3000Px1
FOR REINFORCED CONCRETE” F% = 20,000P51

TENSION DEVELOPMENT LENGTH = 2 X AS{‘S__ Z A5£§
1E0“- :524;316562

A= 2Asx 20000 _ 5. 200004
TDx 4-'—85£- V5 T x 4.8 V3000

0,000 As _
% = 48.4293 /A5

OR f=Ffsfs = 20000H4s _ aq4. A.
V=i, = 2% 2978875

I

DEVELOPMENT | FNGTH
GROSS AREA TENSILE STRESS

BOLT GROSS ROOT TENSILE

TENSILE Ag

SIZE AREA AREA AREA _}

B'e| 0% .0068""| 078" I.es8" 8.28"

2" J9e | .12 142 15.0" 11.30"

% 307 | 202 | 220 19.55" 1439

2u'¢| 442 | 202 | 334 23.45" 17.72"

29,11 " 22.38"

38402 " 29:35”
43.14" 236.95"
59.43" 493"
71.92" 56./18"
85.58" | ©¢8.29"

Wé| .ol | 419 | 462
¢ | 785 | 851 | .woe
p%%| 994 | 093 | 703
14| 1227 | 890 | .9¢9

13" | 1485 | 105 | Lo

1 Vee| 17267 | 129 | 141
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HP-41C User Instruetions PAGE

NO. CARDS __ 3

1 POLE FOUNDATIONS g_%
"POLEFDN" 5-3

(@) ]

STEP

INPUT
DATA/UNITS

OUTPUT

INSTRUCTIONS DATA/UNITS

x
m
<
(7]

TURN PRINTER ON

MANUAL MODE - DISPLAYS PROMPTING

STATEMENTS ONLY

NORMAL MODE - DISPLAYS AND PRINTS

PROMPTING STATEMENTS

TURN CALCULATOR ON (USER MODE)

WIS

pUsH (k@) () 51z (aa) 060 TO

PARTITION PROGRAM REGISTERS (SKIP

THIS STEP IF CALCULATOR PARTI-

TIONED FROM LAST PROGRAM)

LOAD PREPROGRAMMED MAGNETIC CARDS

U=

PUSH LABEL C FOR fy

40,000 psI

PUSH LABEL D FOR fy

60,000 psI

PUSH LABEL A FOR POLE FOUNDATION

PROCEED TO CALCULATION SHEET

oy

ENTER DATA AND PUSH R/S KEY DATA

REPEAT STEP / UNTIL PROBLEM COMPLETED

000000uE00D0000n0oudo0oooubiobonouddL
J0000O0oROoROobdnOoolE R U000

_,
J—
—




STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@1eLBL ~POLEFDN" Ps)e Foundahon | ) 57 RCL 28
82¢LBL A ipoLEEDN” | 58 *
83 SF 11 I 59 RCL 24 14.14 H,
B4 SF 12 . 68 / RD
85 *=CALPRO=" i 61 RCL 23
86 PRA I 62 /
97 CALCULATOR PRO* [ 63 STO 84
03 ~HGRANS® i 64 ADY
89 PRA i 65 "L NIN"
10 CF 12 i 66 PRONPT a—s .
11 A [ 67 PR L Trial)
12 "H 0° [ 68 STO 96
13 PROMPT <a— Enter Ho
14 PRX g EIeLEL B
15 ST0 20 [ 78 RCL 96
16 *B* 73
17 PRoWPT —=— Enter B [ 72 118 L3-14-I4H,,L_ 15.85M
12 PRX 73 RCL 04 RD ~ RO
19 STO 68 i 74 RCL 06
20 - [ 75 * Z0 =X
21 PRONPT e—] Enter C % -
22 PRY i 77 RCL 05
23 570 o1 i 78 -
24 -2 Q 79 )82
2 powpT @— Enter Z - 89 GT0 16
% - 0| Add ol oL
27 570 82 - 82 ST+ 06 | >
28+ - 83 GT0 B AToB ,70 X <o
29 + -
30 " - 84eLBL 16
31 AVIEN ' - 85 RCL 96
2wy —» PrinT E - 86 L REQD"
33 570 83 - 87 AVIEN .
34 ] q g5 prx ——m| Print L .-e%u
75 PRONPTa— Epter D - 89 “L ACTUAL"
36 PRX - 99 PRONPT . \
7 570 23 - 91 PRy —4 Frint L ac‘}ua'b
38 R - 92 STO @7 sed g,
19 prowpT 4—| Enter R 93 Ay
49 PRY (Passive Pressurq) 94 RCL 63
41 STO 24 95
42 RCL 28 s 9% 4
43 RCL 63 - 97 %
4% d 9 3
45 4 0 L 99 RCL 87 2
4 AVIEN 4 s 168 12 a= 4EL+3L
7y — Priit Mo =H,E | 101 # GE+4L
48 ST0 21 . 102 +
49 18.85 . 103 6
- 18.85 Mg i 184 RCL 03
51 RCL 24 AD R 185 *
52 / ! 106 4
53 RCL 23 . 187 RCL 07
sS4/ 0 108 *
55 ST0 85 - 109 +
56 14,14 - 118 /
1 1 1 1
REGISTERS -
0 y 8
00 B 01 C 2 = P3 E oa[é:_;}-_ 05 Lreﬂ cdlo a IPgsD
10 11 12 13 14 15 16 17 18 19
_ "~
20 4, |21 Mo |22 p3 D %’m 25 26 27 28 29
30 31 32 33 34 35 36 37 38 39
0 1 7 13 7. 75 5 7 8 Ly
50 51 52 53 54 55 56 57 58 59




[ ] [ ]
HP-U1c Program Listing pacE_>~/
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
r v v 1 .
11 "a PIVOT" 167 PRx  —{ Py ;
117 AVIEW . | 168 RCL 24 m'f' 2
11 P8 —aml PrinT @ i 169 RCL 87
114 ST0 83 I 170 .
115 3 i 171 PRY ——b F’r,n’f')f‘ =R,L
i ROL 28 [ 172 AWV 2(max)
117 I 173 1
112 RCL 87 I 174 570 86
119 I 175 RCL 82
170 ROL 21 I 176 ROL &7
121 4 I 177 a1
122 * I 178 ST0 89 ’ep
127 + [ 179 %12 =
124 %12 [ 129 3 N
125 1,178 131 * '
126 7(‘_. 1.178(4Mot3H, 182 4 l 4
127 RCL 97 1712 \ 183 RCL 93
128 12 L2D(3M,+2 HoL I 184 * J
129 185 RCL 67 +
136 RCL 23 i 186 / N
13t 7 | 187 3 d]..l
132 RCL 2% 189 + >ﬂ,\
133 RCL &7 199 *
134 * 198 5T- 86 +
135 2 191 RCL 89 5*1‘4
13 * 192 3
137 3 193 Y% o
138 RCL 21 194 4 I
139 » 195 * —_—
148 + 196 RCL 83 L—;,J
141/ 197 3 T
142 F 1 198 * "
147 AYIEW . i 199 RCL &7 1
144 PRy ——=l PrimT ]0, * 209 / >
145 RCL 24 i 281 2
146 RCL 28 i 202 +
147 % 283 *
148 2 ! 284 5T+ 86
149 / ] 205 RCL 28
150 PRY ——9= jc\(max> =Bxa 286 ST+ 86
151 RLL 21 2 267 RCL 86
152 2 203 *Y MAX"
153 * 209 AYIEN 1 '
154 RCL 26 218 PRt ——e] Prnt
155 RCL 87 211 ROL 23
156 * 70 - 9.425§2M°+I-LL) 212 8.5
157 + 2 Z : 213 # ]
158 9.425 =D 214 5T0 89 ]
159 * 215 %12 ]
168 RCL 87 216 / ] .
161 K12 217 PRY ——P] PY'"+ v=\_
162 / 218 FC? 06 ] bd
! 163 RCL 23 219 XEQ C ] =_\__/_________,1
- 164 7 220 RCL 21 - p?—(lz,(go'n)'
: 165 *F 2° 221 RCL 20 -
, 166 AYIEK 222 RCL 08 1
A _ A
LABELS FLAGS SET STATUS
A "~ v v P~ 1 FLAGS TRIG DISP
F 1 J 7 3 ON OFF
oOB| DEG m | FiXx m
: Gl ——— - e Y
2
)| 02 03 7 05 7 ‘D m nod
06 07 08 09 10 % 9 fo L A12-p3 h4 15
11 12 3 4 15 17 8 [19 RO P1 22 |23
5, =~ [7 18 19 20 P8 |25 26 [27 8 |29 [30 |31
727 23 77 75




£
Hp-Llc Program Listing PAGE_>0
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
' 223 * 292 RCL 20
293 RCL 96
gg; 3 M= Ma*HZ-@'- 294 +
226 + max 2 295 “N- .
N as2- 296 AVIEN \
ggg RSx::';z . 397 Pt s PrinT M @ Basq
. 229 PR ——s Print M pmax ggg 12 a{-‘ Rle=H, B
[ ol P 300 “BOLT SPACING® 5 +
' 232 ROL 89 301 prowPT «—] Enter  Bol
T 28 10 2 Spacing
234 - 2
3a4 /
235 §T0 23
it A 5
: in = 3
238 -gggsp?m 2 5"ad 387 “AREA BOLT*
388 AVIEN
239 AVIEN Print A- per
248 5T0 25 389 PRY g a8 ,+ .Ls P
241 805 gi? ;7671 o
34 312 PRy ——sl Print Agjor bolf
244 RCL 89 3.5 across ona
314 & \
[ i 315 iy ——= Prut As for 8
316 *Fe- ?}} Youp across
i 8
Eig rlg % 317 AVIEN | 8w P
249 # 318 RCL 28 g
' 250 4 319 i — Print 2
- 251 / 320 “FY"
252 A g 321 AVIEN
! 322 ROL 29 '
253 AVIEN - Ryt
254 PRY P As =00051D | 323 PRX — 4] f.:l
Min ! 324 ADY
255 RCL 09 524 0y
256 *b* !
326 ALY
57 AYIEN
gss L b= ggg gg:
ggg §CL # 329 GT0 A Retwn +oh
ig; 2121 3306LBL C }’ 3000 Ps) .
263 * As (4 \urs@45°) 51 o 000 PS
gé; ECL 23 _As[(d 21212[ +J_r] 133 STO0 26 a,:-. | 44
C 7—‘)" 334 226 K=22C
[ gg? ﬁLL # 335 ST0 27 per
i . 336 3000 ¢ = B3000PS
: 223 EEL a 337 570 28 70‘
278 "R S 373 42068 70 = 40,000 PSI
339 570 29 1 7Y 4
271 AVIEN Pt A 39 510
272 oRy — PrinT Ag ;’ov 3
2
s i s
2
b F ')' A v 343 1.76
276 PRE —— [ VN s o - 176
277 RIL 23 3 344 STO 26 a=\
2 " 0‘" 1 group 345 204 "
’ 346 ST0 27 K=72
ik FMH—-—-» P +‘ d’ 347 3098 ,
e v Y‘m 343 STO 28 70¢= 3000PsT
281 Xt2
282 RCL 89 349 chaee PsI
283 * 359 570 29 = 9000
284 RCL 27 ;gé c;gna
295 * 352 LEND.
286 12600
[ 287
288 M ALLOW"
, 289 AVIEN o Kbﬂli
298 PRy —— Frinl = =565
291 ALY !




6-1
BEARING PLATES/BASE PLATES "PLATES”
PROGRAM DESCRIPTION

Bearing Plates

Program calculates the minimum plate width, bearing stress, "n" and

thickness required for a bearing plate of uniform thickness for an allowable
steel stress of 27 KSI.

Base Plates

Program calculates the area of base plate required for a concrete
bearing stress of 750 PSI, actual bearing stress, the maximum "n" or '"m",
the plate thickness required for an allowable steel stress of 27 KSI.

Program automatically returns to beginning of program ready for the
next bearing plate or base plate.

Ppp, = Total load (KIPS)

Toe of fillet (dinches)

K
L = Length of plates (inches)

Fp = Bearing stress under plate (KSI)
n or m = Moment arm (inches)
t = Plate thickness (inches)

B¢ = Flange width (inches)

Depth (D) = Column depth (inches)

2 2
3Fp n Fp n
t= = or
27 9

Fy = 27 KSI for all plates

n = %-- k (bearing plates)
m = EL:;%42§2 (base plates)
o= L - 2'83 (base plates)

If you should desire a printout of the prompting statements along with
the numerical results, set your printer to the normal mode.

The main program may be addressed directly by the execute key (XEQ)
and the program name "PLATES". Flag eleven has been set causing the pro-
gram to initialize immediately upon entry of program cards.

A trial length and width are printed to aid you in a rapid selection of
the plate length and width. This trial length and width is equal to the
square root of the required plate area.
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JoHN DoeE & ASSOCIATES
CONSULTING STRUCTURAL ENGINEERS

111 Your STREET

Jos

SHEET

CALCU

CHECK

NO

SAMPLE PROBLEM

OF

LATED BY

DATE

AnywHere, U.S.A. 00000 e oMM 0
PsH BEARING PLATES leA
BEAM BEAM
LOCATION =N sizg [ k (l.',.,) Fomas) \N’”"")I W“t"'] a':f.,d h|t|vse
K I /] n f 19 ”
A6 60| - | 17| 8"|°%%875 | 16" | 46is| T |") 1 xBxIG
B-7 |loo*| - l?j 16 |o20 |500] 18 5556,762;183@ 2x10 =18
// ENTER [, / ENTER | ENTER | PRINT | PRINT | ENTER [ PRINT PRINT | PRINT}/
///i/éég (R/S) //j;jgz(R/S) (R/S) (R/S) /j:;ggffiggf
Z > }%
r___::[:: By
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JoHN Do & ASSOCIATES

CONSULTING STRUCTURAL ENGINEERS

111 Your STREET

Jos

SAMPLE PROBLEM

SHEET NO

CALCULATED BY

CHECKED

OF

DATE

BY

DATE

AnywHere. U.S.A. 00000 COMM. NO

PUSH LABEL BASE PLATES ]65
coL| P AREA | PLATE SZE| "F," COLUMN ™NT

P n_n USE
NO. (ﬁéiﬁ (REQ D)T—T— wg;w bepTH | 3 t PLATE
ﬂé @ok 30 o '0" Iau 0'60%' % " % n "gonla%4§ '/2)"03"0
B7 |lwo (2133 |15 |15 |07l | @ | @ | 4302087 |lfxisxIS
HIZ | 200 |340.66| 18 |20 (0.7222] 2 10 | 5.80 |1.6430|12 x18x2
O e |7 Jasws | T (s (ws | | 72

l Be }%

DEPTH —~ '

L




HP-41C User Instruections PAGE b4

NO. CARDS _ 2

4 BEARING AND BASE PLATES
"PLATE"

g

INPUT
DATA/UNITS

OUTPUT

STEP INSTRUCTIONS DATA/UNITS

1 | TURN PRINTER ON

MANUAL MODE - DISPLAYS PROMPTING

ik

STATEMENTS ONLY

NORMAL MODE - DISPLAYS AND PRINTS

i

PROMPTING STATEMENTS

m
_

TURN _CALCULATOR ON (USER MODE)

WIN

PUSH SI1ZE 060 710

[]
[

(]
|
|

PARTITION PROGRAM REGISTERS (SKIP

THIS STEP IF CALCULATOR PARTI-

1

TIONEC FROM LAST PROGRAM)

LOAD PREPROGRAMMED MAGNETIC CARDS

PUSH LABEL A - BEARING PLATE

PUSH LABEL B - BASE PLATE

PROCEED TO CALCYULATION SHEET

N ul| =

ENTER DATA AND PUSH R/S KEY

8 | REPEAT STEP /7 UNTIL PROBLEM COMPLETED

JIoOoOEoEoobouoboUonOosHHO00 O e

IROOHOOdOUCOOudoaobo0oUo00U0L

|




HP-U]c

STEP KEY ENTRY

KEY CODE

Program Listing

COMMENTS

STEP

KEY ENTRY

KEY CODE

PAGE__6-5

COMMENTS

T T
AieLBL "PLATES"
A2eLBL A1
B3 5F 1
1z

"PLATES"

T
)

96 PRA
57 PRY =D
38 X2

19 *

68 9

el 7

62 SORT
"THICKNESS”
&4 PEH

B3 PRE e
66 ADY
&7 ADY
63 GT0 A

FPrint n

Peint 7&'=*{.f%%¥ff

Betun +o A

el G el el gad

[, I B e

od

Bea.rs.n% 2
Enter Pro

Enter Kieam

Enter L || 4o
Beam

EW"eY Fp max

Pr;n"' W m;n

Enter W 1 4—0:

Beam

Frint Fo= g;%?%k?

T r rrr.r

T 1.1

83 "TRIAL L OF W*

69¢LBL B
78 XEQ 81
71 "BASE PL"
72 PEA

73 7P TL”
74 PROMPT ey
73 PRY

76 5T0 2¢
7.7

78

"AREA RERD"
2@ PRA
21 PRY
82 SORT

e

24
a5

PRA
e
gp "L*

87 PROMPT =t
35 PRY

89 5T0 21

ag N

91 PROMPT et
a2 PRy
a3 §T0
94
35 1%
9% RCL 2
97 *

33 “F P
39 PRA
L[ T ——

181 $T0 22

182 RCL 22

183 RCL 21

194 *E F-

185 PROMFT et—l
196 PRY

187 570 24

198 .6

189 *

o

118 -
1

Base 1

Enter P-n_

R

f:’r‘;vf1' /“ = 2;7735?25"

Pant L=JA
EH"'e*’E I %\: F 'anaé

LenQ
Enfer w 4 o

F=latvg§4:

5.

Prnt Fp= Taw

Enter B)C

_______1[__—%85 =hn

1
REGISTERS

00

02

04

05

06

07

08

09

10

12

14

15

17

18

19

20 ;(

22 Fp

24?’1—5p

25 Depth

P

28

29

30

32

34

35

36

37

38

39

70

42

LY

45

46

4/

44

49

50

52

54

55

56

57

58

59
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Hp-Li1c Program Listing pAGE__6-6
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
' ThE
1z + 170
il? 4 3
114 “TEPTH"
115 pRowT a— Enter Depth
116 570 25
117 .95
11'\ *
ts - W- 045D
I.EL‘! a —_— =N
M >
180
zESoLBL 8
"N OF 1"
127 PR "
y Print 'm or n"
(max. value)
190
. 2
Prm"' =B
2
Return to B
200
150
210
160
220
LABELS l) FLAGS SET STATUS
A~ B — P E 1 FLAGS TRIG DISP
ON OFF
F G I J P 3 o O m DEG B FIX m
a b c d e i 5 1 0@ GRADEJ] g%u
20 m| RAD 0
0T~ |02 03— [ 113 F T 2 0 o £
06 07 08 09 10 # 9 fo ply 213 4 |is
1 12 13 4 15 6 17/ 8 |19 RO P1 22 |23
6 7 8 19 20 ba |25 |26 [27 B8 (29 [30 |31
21 22 23 24 25




SIMPLE SPAN BEAM/UNIFORM LOAD
SIMPLE SPAN BEAM/UNIFORMLY VARYING LOAD "uLuvL”
PROGRAM DESCRIPTION

Program calculates moment, reactions, moment of inertia for an L/360
allowable deflection, deflections, and bearing plate sizes using standard
formulas.

If you should desire a printout of the prompting statements along with
the numerical results, set your printer to the normal mode.

The main program may be addressed directly by the execute key (XEQ)
and the program name "ULUVL". Flag eleven has been set causing the pro-
gram to initialize immediately upon entry of program cards.

For the uniformly varying load the calculated moment at centerline is
within 987 of maximum value for a triangular load and is exact for a uniform

load. The point of zero shear or maximum moment is also calculated.

- Load on beam (kips/FT) or width of bearing plate (inches)

Span length (feet) or length of bearing plate (inches)

Reactions (Kips)

Moment (Kip-feet)

Moment of inertia (in4)

Point of Zero Shear (feet)

T X H R W s
1

Plate thickness (inches)

Fp - Bearing pressure under plate (Kips/inz)

Fy - 36.0 (Kips/in2) for bearing plates
The programs and calculation sheets are primarily set up for steel
beams but can be adapted to wood beams, concrete beams, basement walls, etc.

After designing a beam or bearing plate, control of program returns
to Label A or the simple span beam with a uniform load.

Push Label C - The bearing plate program automatically recalls the
left hand reaction so that it does not have to be entered. Then proceed
with normal execution as noted on calculation sheet.

Push Label D - The bearing plate program automatically recalls the
right hand reaction so that it does not have to be entered. Then proceed
with normal execution as noted on the calculation sheet.



JoHN DoE & ASSOCIATES
CONSULTING STRUCTURAL ENGINEERS

111 Your STREET

ANYWHERE, U,

S.A. 00000

sos__SAMPLE PROBLEM

OF

SHEET NO.

CALCULATED BY

—— DATE

DATE

CHECKED BY

COMM. NO.

SCALE

(

BEAM LOCATION:
PUSH LABEL A)

BEAM H 22 - J27

SIMPLE SPAN
BEAM

wr:

ENTER (R/S)

ENTER (R/S)

Lu,=

Aﬂswﬁ

Ufm_f-'- 0 l% ; u}i'_l_= '-5 5!’
PRINT ENTER(R/S)
wr,= I 3.5 _K/ll 3 L= 7 0.0 FT,
PRINT
R:wL = | 525 kJ
Zz
Rocl 30.0
Rs=L22.5 &
M .—.ursL2=, 43' 5"'

, (2%
I(reqd ,Cor A= %@O> = %Z

= 0.0232759 w3

2199.57:1

USE, I%:l

k|J

Lc’L

FTJ

FT|

wR

I,,= | 3000 N enter

(rR/s)

30

= I360 x LX'Z./I

BEARING . lt

(PUSH LABEL C)

PRINT

24 N\

R (R/é‘

Rn= 5625 7]

ENTER_(R/S)

1.0 IN

) beam)

ENTER (R/S)

PRINT

L(t)=| &.o 'N‘ [ 4

o2 ki

384 E 1
A=

\N(m:)I_L___z's / 2N .
Alwo

NTER (R/S)

%TT

. +=[4243 w

PRINT

7352 _w); )-[3142 u‘

use B [R1.6x8x1&




¥ THESE VALUES ARE WITHIN 987 MAXIMUM,

JoHN DoE & ASSOCIATES

CONSULTING STRUCTURAL ENGINEERS

111 Your STREET

AnywHere, U.S.A. 00000

sos— SAMPLE PROBLEM_

@

SHEET NO. oF

CALCULATED BY DATE

CHECKED BY DATE

SCALE COMM, _NO.,

BEAM

BEAM LOCATION:

B7 - D7

SIMPLE SPAN BEAM

(PUSH LABEL B)

NIFORMLY VARYING

wA=
ENTER (R/S)
w=l 05 %
wg=
ENTER (R/S)
wi| %]
ENTER (R/S)
= | 30 FT1
PRINT
Ra= L (auru 225

K

5

RB= —% (wA+2ur5 =

+54£==——-( +qurL752215¢9 ar) *
I{reqd JC‘cnr A-L =0)=

5,300 (werwa) > (124)?

N '15]

(’wh

%

we={ 3.5 ¥

30,0 FT

|

O

V=L (2uz+ wg)

‘V=éﬂh§+2wg-

O

2
M= s

= 0.01163793) (wy+wg) L3

= [1256.89 *
BEAM
MR‘ KIJ
Le= [ Fﬂ
Lu. = Fﬂ

L= 1500 WY

To& x 29000

ENTER (R/S)

Aﬁ L&i 79 | '5L4'(UJ'A*’U)B)/’7@8EI If:e_qxun/

-wWi) X2 +upx — Rg=0
2L
IF wamwyg THEN x=Lj

IF Wh= 2wy THEN

X = + 2wu+
(@) - 2, i)

X= (/67945 FT|

Bek

ﬂ:

W
AB|N(5 k (PUSH LABEL ¢ FOR R BEL D FOR Rq ENTER 5 - L
PRINT e PRINT]
R=[22.5 ] ks i Ly 8:0 Wik w=[22.5
Wey= [ 12.0 ). Fp= (0375 "/j t=11020& | ys FP-I/;;X 12x 5

ENTEK \R/S)



HP-41C User Instruections

UNIFORM AND TRIANGULAR LOADS
"urLuvL”

/-4

NO. CARDS _2

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

OUTPUT
DATA/UNITS

TURN PRINTER ON

MANUAL MODE - DISPLAYS PROMPTING

STATEMENTS ONLY

NORMAL MODE - DISPLAYS AND PRINTS

PROMPTING STATEMENTS

TURN CALCULATOR ON (USER MODE)

WIN

PUSH S1ZE 060 ToO

PARTITION PROGRAM REGISTERS (SKIP

THIS STEP IF CALCULATOR PARTI-

TIONED FROM LAST PROGRAM)

LOAD PREPROGRAMMED MAGNETIC CARDS

PUSH LABEL A - UNIFORM LOAD ON SIMPLE

I

SPAN BEAM

PUSH LABEL B - UNIFORMLY VARYING LOAD

ON SIMPLE SPAN BEAM

PUSH LABEL C - BEARING PLATE FOR LEFT

HAND REACTION (Ra)

PUSH LABEL D - BEARING PLATE FOR RIGHT

HAND REACTION (Rp)

PROCEED TO CALCULATION SHEET

ENTER DATA AND PUSH R/S KEY

DATA

REPEAT STEP / UNTIL PROBLEM COMPLETED

I

JI00OOoOOoOOCOOnOLs U s e




HP-li1c Program Listing pace. 75
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
T RETRITC I 7 [ T 3 3
A2¢LBL K ULuvL | 59 Y%
A7 5F 11 [ 69 *
B4 SF 12 W [ 61 I REQD"
85 *=CALPRO=" [ 62 PRA
# PRA [ [ 63 PR ] l’yw=oozsz7sv
87 "CALCULATOR PRO- L [ 64 *1 Xx" xwl®
B2 HGRAMS® ' [ 65 PROMPT ] T
89 PRA Simple Span | 66 PRX Enter Lux
18 CF 12 B i 67 1
1 "W-DL* 68 RCL 03
12 PRONPT <a—] Enley WpL [ 69 +
13 PRY 78 39
14 5T0 80 0 7/
15 "W-LL* i 72 DEFLECTION"
16 pRONFT «a—q Enter wi, - 73 PRA .
17 PRX - iy ——s Print Ap max,
13 §T0 81 75 RCL 81
19 + i 76 %
20 ADY . 77 ROL 02
21 Ry —— Print we, 78/ .
22 ST0 82 79 oy ——sd PrinT AL max
23 "L - 89 ADY
24 prowpT-e— Enter L 8 81 ALY
25 PRX : 82 GT0 A Return 'I'o A
2 570 83 ;  —
27 2 s §34L8L B Lt:ﬁrm[y Vavying
28 / ! 84 “N-A"
29 * ' 85 PRONPT a—] Entey Wy
30 “REACTIONS* i 8 PRX
31 PRA 87 STO 85
3 Ry —f Print Ro ‘W'L I 88 “H-B*
33 570 04 =z 89 PRONPT 40— Entey W3 B
34 ROL 83 I 99 PR
352 ‘ 91 ST0 8%
3% / I 92 *L*
37 ENTERt I 33 pRoweT @— Enter L
38 ENTERt 94 PR
39 RCL 99 95 ST0 07
40 * \ 9 RCL 85
4t rx — Print Prp, 97 2
42 XOY 98 *
43 RCL 81 99 RCL 86 ‘g
44 * . [ 199 “R-
a5 s — Print P i 181 PRA
4 + [ 102 +
47 ROL 93 [ 183 RCL 87
48 * [ 184
49 4 | 185 6
50 / [ 186 / : '
51 “NOMENT [ 187 PRY e——po} P rint R}fé—(l«ﬁf%
52 PRA Pt M _wl® | 188 5T0 84 /
53 PRy =1 TN = 2 | 189 RCL 85
54 .8232759 [ 110 RCL 06
55 RCL 82 [ 1 2
56 * [ 12 *
57 RCL 03 13 +
REGISTERS - . - -
02 03 4 05
0y R wr, [Pwg PL |%Rp |®wa [Pws [T L PB
10 Ju 12 h3 14 15 16 17 18 19
20 K 21 L'Ft 22 FP P3 WFE 24 25 26 27 28 29
30 31 32 33 34 35 36 37 38 39
0 a1 1) 3 1. 5 7% T7 75 2y
50 51 52 53 54 55 56 [57 58 9




Hp-Uilc Program Listing PAGE__7-6
STEP . KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
114 RCL #7 | 171 +
15 [ 172 SART
116 & [ 173 RIL 88
17 - . 174 -
115 pRY ———] PrinT RB %‘é‘{*z‘”\ 175 RIL 67 ]
119 5T0 89 5 176 *
120 RCL 05 [ 177 GT0 14
121 RCL 86
122 + I 178¢LBL 13
123 RCL 67 I 179 RCL 7 xsL
124 X12 I 199 2
125 * I 181 /
126 ENTERt -
127 ENTERt - 182¢L8L 14
123 14 - 187 =¥* 4
129 / - 184 PRA ‘ .
130 “NOMENT® - 195 py —— PrynT X (pomt
131 PRA Pt - 196 ADY of Zzero shear)
132 Ry —d FYINT Mgt= | 187 ALY
133 %O L3 (g 5g) | 183 GT0 A Return +s A
134 RCL 67 A+ ) —
135 * 1@ 8/ T 1294LBL €
Recall R
136 011637931 s 198 “R-A- AL
137 * s 191 RIL 84
138 *1 REQD" ! 192 GT0 a
139 PRA '
148 PRY s> Frnt I L oo r?'J ! 193¢LBL D l1Reca)l R
141 =1 8% =0.01163793) La_ 194 "R-B- | B
142 PROMPT wal 195 RCL &9
143 PRY !
144 / -Enfer Lxx i 196¢LBL 3
145 ROL @7 I 197 PRA .
146 * K 198 PRY emmiis Prm"}' R
147 38 I ;33 «In 88
148 - K" ]
149 PRY ——= Pyrint Af [ 201 PROMPT «e—] En“’er Kbeam
150 RCL 85 262 ST0 28
151 RCL 86 [ 263 PRY
152 %=Y7 [ 284 RCL 89
153 670 13 = = 265 L
154 RCL 95 l set x 72 206 PROMPT —t— En+er Lol o
159 - 287 PRX Beam
156 17% ggg 510 21
157 *
158 5T0 62 X % bty gi? 9;0P24
159 %12 .
169 ReL 25 212 phower +—| Enter Fp
161 ROL 65 213 PRY
162 + gig 510 22
163 RCL 86 245 / . .
164 + 216 PRY s PY‘IY)+ WMIW
165 3 217 "W
166 7 218 PRONPT et En+er W used
167 RCL 86 [ 219 PRY
168 RCL 05 [ ggf; ;TE ;;
169 - 0
178 / 222 /
LABELS }0 FLAGS SET STATUS
v’ v v P E 1 FLAGS TRIG DISP
I J 4 3 cD®| oec m| Fx m
a c d e 2 5 1Om GRADE Sﬁég
1 02 03 L 05 jg 7 g g : RAD E
06 07 08 09 10 B 9 10 1 12‘/3.3 14 |15
1 12 13 \/ 14 \/ 15 16 1/ 8 |19 PO P1 22 |23
6 Y 18 19 20 b4 |25 |26 [27 p8 |29 [30 |31
727 23 78 75




Program Listing PAGE_7-7

HP-Ulc
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
224 pix ——a Prin Fe- A
225 ROl 23 wL
- W_k
h= =

Print = 4 F’;nz

Return to A







8-1

OVERHANGING BEAM "OVERBM"
PROGRAM DESCRIPTION

Program calculates positive and negative moments, inflection points,
deflection of interior span and cantilever using standard formulas.

If you should desire a printout of the prompting statements along with
the numerical results, set your printer to the normal mode.

The main program may be addressed directly by the execute key (XEQ)
and the program name ""OVERBM". Flag eleven has been set causing the pro-
gram to initjialijize ijmmediately upon entry of program cards.

Uniform load (kips/ft)

Concentrated load (kips)

e oS
|

Span length (feet)

Cantilever length (feet)

Moment (kip-ft)

Reactions (kips)

D w2
I

Deflection (inches)

Program and calculation sheet has been primarily set up for a steel
beam, but can be easily adapted to wood or concrete beams.



JoHN DoE & ASSOCIATES

CONSULTING STRUCTURAL ENGINEER

111 Your STREET
AnywHERE, U.S.A. 00000

CALCULATED BY

CHECKEDBY — .

0s SAMPLE PROBLEM

SHEETNO.

_ . DATE

COMM, NO.,

- DATE ..

BEAM LOCATION:

BEAM RIZ - T4

(PUSH LABEL Al

P=
u)'s
ENTER _(R/S)
w-=| 2.0 ¥l
ENTER (R/S)
[ 10,0 K]
ENTER (R/S)
L= (400 FT
a= [ 100 FT
PRINT

—h@szkL+urd?=| 200 ¥]

OVERHANGING BEAM [8]

z

RA=_@_’_2_I_-_M_Q_=L25__K_,
L

RB”-“—;—L*ML +wa +P= L 75

+M=(RA2/ =|300.25 %]

BEAM
M g={ i
Le = | FT]
Lu= | FT

I = [JO00O wHenter (/)

PAINT

A(Yse0) = [1333 W]

A(%300) =[0,333 |

Ao= [CT2800 ] =22 (ha?l -1 +302) + B2 (| +a)

7 P={ 1000 ¥
U)’=|200 '%
HINEEEENEEEEEEEEENEEEIEEEEEEEEREE
40.0 FT] .a=__
BCbl JO.OFT
‘/(w—a.«o-P)
L
| L
L—(%l:+"_"_3)
+M
—'M-: 200
PRINT
M -]135.0 F1]
*|/ PAINT
1-2%=.5.0 _F1|

A= [27739m _mg—)(u‘ —21% %3 - 2% 12+ 2a%x%) - Pa,(E—Xz)]




HP_L1C User Instructions

OVERHANGING BEAM

1
E.g "OVERBM"
1

PAGE

3-3

NO. CARDS _ 2

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

TURN PRINTER ON

MANUAL MODE - DISPLAYS PROMPTING

STATEMENTS ONLY

NORMAL MODE - DISPLAYS AND PRINTS

PROMPTING STATEMENTS

TURN CALCULATOR ON (USER MODE)

WIN

PUSH ) s1ZE ) 060 TO

PARTITION PROGRAM REGISTERS (SKIP

THIS STEP IF CALCULATOR PARTI-

TIONED FROM LAST PROGRAM)

LOAD PREPROGRAMMED MAGNETIC CARDS

PUSH LABEL A (KEY A)

PROCEED TO CALCULATION SHEET

No|u| &=

ENTER DATA AND PUSH R/S KEY

DATA

REPEAT STEP 7 UNTIL PROBLEM

COMPLETED

IR
Iz

—




HP-41c

STEP

KEY ENTRY

KEY CODE

Program Listing

COMMENTS

STEP

KEY ENTRY

KEY CODE

PAGE__ 8-4
COMMENTS

a7
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>
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—]
A7 2
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71 RCL 24
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g1 ¢

72 STH a4
27 RiL 22
24 -

35 CHS

36 570 83

37eLBL 15
88 RCL 83
89 “+h"
98 PRA
91 PRE
92 ADY
97 ROL &4

95 "HT"
96 PEH

97 PEX

98 RCL 85
99 PEX
188 ¢ D
1ay =1 Hae
1@2 PPHHPT
183 PRX
184 570 24
“DEFLECTION"
186 PRA
187 RCL 22

182 I8
189 "/,/"r
118 PRZ

111 ST0 8¢
112 RCL 23
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Rg= &L +uu.+P

] okip i

uphft al
oxross beam
(Ra=¢)

-+ M= !3;;;
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L-2X

Print +M
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Prnl L-2%

Enter Lxx
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Prints L/seo

REGISTERS

03 M
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05) _2x

113 38
08 yz&:o o7 %oo

08 09

13 14

15

16 17

18 19

03 AN 24 25
Tux
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46 B/
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Hp-Ulc Program Listing pAGE__ 8D
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
itd4 # e . _’_ | 171 #
115 PRX —-—-* rin &/ [ 172 ReL 21
116 510 &7 30 173 *
17 Apy [ 174 -
118 REL B4 [ 175 ROL @4
119 ¥=0? [ 17
126 ROL 22 [ 177 ROL 22
121 6 [ 178 /
122 4 [ 179 ROL 24
123 510 84 ZX x12Z g Xlim) | 198 /
124 12 =z ¥ o) [ 151 174098 .
125 51/ 28 w12 182 / Print
126 5T+ 2z Ly 22 [ 163 PRY s X
127 ST+ 23 12 [ 194 ROL 23
128 RCL 22 i 195 ¥12
129 4 I 186 RCL 22
130 745 I 187 +
131 RCL 2 i 198 4
132 x42 N I 129
133 RCL 04 X - 198 PEL 22
134 ¥12 o i 191 3 ! @\
135 + N - 192 1%
36 2 N i 193 - a4
137 4 + I 194 REL 22 R
138 - - 195 3 )
o ) N —
139 RCL 84 - - 196 V4% + 2 x
148 3 S - 197 3 AN
141 Y4 N - 198 * - \E_, )
142 REL 22 | - 199 + \'l Sl
147 % n - 288 RiL 23 [4)
144 + x = } 281 * o O
145 ROL 23 ~ o - 282 RCL 28 N\
145 %42 + X | 203 <+ +
147 ROL 22 e o ' 204 RCL 24 o~
148 ¥tz N Ny} 205 / o
149 + <4 T | 206 695409 2 [ %
156 2 N 3 I 207 / e [
151 * ' I 283 ROL 22 N L)
N 0
152 - >~‘< ! 289 REL 23 I
153 ROL 4 gH | - 210 + § <
| % ! 213 *
| X oL 2 o
2w | X 214 ROL 21
N 215 & <
ot 216 RIL 24
X 217 -
1 [ 218 3789
X | 219 ~
J 220 + ‘
221 P —— Pyt Ap
222 ADY
223 ADY
224 ADY
225 AV
226 GT0 A
227 .END.
LABELS FLAGS SET STATUS
v P 0|1 FLAGS TRIG DISP
ON OFF
F I 4 3 oo m DEG H FIX W
a c d e 5 1 0O 8| GRAD g gg& E}
T 0z U3 o 113 71228 ™ :
06 07 08 09 10 E 9 o pifiaf3 4 is
1 12 3 4 15 ‘/ 6 17 8 [19 R0 PRl R2 |23
7 8 19 20 P4 25 26 |27 |28 29 30 |31
7T 22 23 78 75







BEAM - UNIFORMLY DISTRIBUTED LOAD “UDLVEM"
AND VARIABLE END MOMENTS
PROGRAM DESCRIPTION

Program calculates maximum positive moment, reactions, inflection
points, maximum deflection and L/360 deflection limitation using standard
formulas.

If you should desire a printout of the prompting statements along with
the numerical results, set your printer to the normal mode.

The main program may be addressed directly by the execute key (XEQ)
and the program name "UDLVEM". Flag eleven has been set causing the pro-
gram to initialize immediately upon entry of program cards.

w - Uniform load (Kips/ft), must be greater than zero

M; - Moment left side (kip-ft)

M, - Moment right side (kip-ft)

M3 - Positive moment (kip-ft)

L - Span length (feet)

R - Reactions

X - Point of maximum positive moment (feet)
A - Deflection (inches)

Program and calculation sheet has been primarily set up for a steel
beam, but can be easily adapted to wood or concrete beams.

Bearing Plates

The Bearing Plate program is the same as program number 6A except that
labels are used to recall the reactions from storage. After pushing the label
recalling the reaction, additional data will be input and printed per program
6A. Labels recall reactions as follows:

LABEL B - Recalls Reaction R,
LABEL C - Recalls Reaction Ry
If you should enter an improper number for the bearing plate design or

accidently push the wrong label, simply push the proper label and enter your
data in the proper sequence.
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CHECKED BY DATE
AnywHere, U.S.A 00000 - o
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(PUSH LABEL A) 5 —_|LOAD AND VARIABLE END MOMENTS
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Ix= | 4000 N %;&%3

Dy = %[ -—(ZL +4-%At' 4Mz)x'2+| ns +E" 8M.L _4M L]
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HP-41C User Instructions

{1 BEAM: UNIFORM LOAD AND VARIABLE
=

3 END MOMENTS "UDLVEM"
=

PAGE

NO. CARDS __ 2

9-3

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

TURN PRINTER ON

MANUAL MODE - DISPLAYS PROMPTING

STATEMENTS ONLY

NORMAL MODE - DISPLAYS AND PRINTS

PROMPTING STATEMENTS

TURN CALCULATOR ON (USER MODE)

WIN

PUSH SI1ZE 060 TO

PARTITION PROGRAM REGISTERS (SKIP

THIS STEP IF CALCULATOR PARTI-

TIONED FROM LAST PROGRAM)

LOAD PREPROGRAMMED MAGNETIC CARDS

PUSH LABEL A - UNIFORM LOAD WITH

VARIABLE END MOMENTS

PUSH LABEL B - RECALLS REACTION Ra FOR

BEARING PLATE DESIGN

PUSH LABEL C RECALLS REACTION Rp FOR

BEARING PLATE DESIGN

PROCEED TO CALCULATION SHEET

(o]

ENTER DATA AND PUSH R/S KEY

DATA

REPEAT STEP 7/ UNTIL PROBLEM COMPLETED

I
I nn




HP-Ui1c Program Listing PAGE. 9-L
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@1+LBL ~UDLVEN- . ) 57 PRK =t N
A2eLEL Um{'orm Laad g 58 ST0 84 Print M
03 SF 11 Variable End 23 R 62
g5 w<ChL PR M,ameni‘s " s/
86 PRA "UDLYEM 62 "X
87 “CALCULATOR PRO" 23 z;g % &
88 “HGRAMS" J— =
89 PRA 65 ST0 85 w-
18 CF 12 66 RCL 84 . \
11 ADY 67 %87 If‘ +M3,5 neaaﬁw
12 "W K/FT 68 070 11 Sk‘.f’ B
13 PROMPT t— Entey W™ 69 RCL 95
14 PRY 0 78 RCL 04
15 5T0 28 I 712
16 Mt KIP-FT- 72 %
17 proweT a—{ Enter M, 73 RCL 28 -
18 PRY 24/ >
19 ST0 09 75 SORT b= 3
20 "2 KIP-FT* - 76 STO 87 w
21 prowrTe— Entey My i i
22 PRY - 2 3"
23 ST0 81 : 79 PRA ,
24 - 1 2 s —— Print a= x-b
25 L X 81 5T 4
2 PROWPT 84— Enter L s B2 BiL 7
27 PRY ! i3 b
28 570 21 5 84 PRA ,
29 7 i 85 PRy —m| Frint L=JZuM,§
38 5T0 89 M -Ma2 : 26 7
31 RCL 28 —‘-——L s 2; *
2 RIL 21 ! 38 +
e [ 89 RCL 21
M2 i 94 -
35/ { 91 CHS
3 + 1 92 gt
37 “REACTIONS® 93 PRA ,
38 PRA L M "’M j 94 PRY e Pr,n+ C =L"a'-2b
39 pry —— B =W 4 M~V2 [
49 5T0 82 2 L L 95¢LBL 11
41 RCL 89 I % RCL 8
422 [ 97 12
47 * ) 93
44 - L M-M,k a9 3701 @@
43 PRx—-—-’-Rz=l_'U__.-— [NRALK Y | 189 R @1
46 STO 83 2 L [ 181 17
47 RCL B2 a2 *
48 ¥t2 i 142 570 a1
49 2 [ 184 RCL &S
5/ i 185 12
- 2 19
2; §CL “ f\’z i 187 570 &5
53 RCL @8 +M§'__L_ M, [ 183 CL 24
54 - 2ur 1 [ 109 12
55 “MOMENT* f mf /T
56 PRA i 111 570 2#
| | 112 RCL 21
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50 51 52 53 54 55 56 57 58 59




[ ]
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] STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
iz 169 PRONFT
114 178 PRY Entev Txx
115 570 21 171 570 22
116 RCL @5 172 /
17 3 | ..l \ 173 ST+ 88
118 ¥1% N 174 RCL 03
119 570 82 > .§ 175 “DEFLECTION®
120 RCL 89 176 PRA .
121 4 <+ 177 iy — Pt Ax
22 i 178 RCL 21
123 RCL 28 2 179 368
124 7 § 188 ~# .
125 RCL 21 > 191 PRy —sed Prrint A=Zw
126 2 % 182 ADY
127 # | 183 GT0 A
128 + )}
129 RCL 85 - 184¢LBL B
139 212 + 185 "R 1* Recall R,
131 186 RCL 62
132 57- 88 X 187 610 a
L34 ReC 85 213 T
135 N 189 “R 2+ Reca” 2"2.
13 12 199 RCL @3
137 + -
138 ReL 26 N 191+L6L a Bearing 3
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148 ST+ 88 ol 193 pRt ——=] Print P
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151 * N y ]
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154 REL 21 l__>i_\ 287 PRONPT <t—] Enter FP max
155 * M 208 PRY
156 RCL 28 S % gsiag 510 22 _
157 7 = : .
158 4 N 211 pix — Print_Wminy
159 ~w 212 W 1 =_R
168 5T- 88 M 213 PRONPT by | CxFp
161 RCL 20 Kin 214 PRY | 1 or W
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167 * 9 216 RCL 24 1L o Beam
164 24 217 ¢ 1
165 / < 218 174 ,
166 29808 219 PRY ——pm] P nt Fe
167 7 228 ROL 23 1 = A
l mal SR : 221l2 Wil
LABELS ] FLAGS SET STATUS
Av—17 v P E 1 FLAGS TRIG DISP
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F & I J 4 3 oD M| DEG m | FIXx m
a o~ |b c 7 5 1 08| GRAD O scgg
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0T 02 03 7 05 7 - -
06 07 08 09 10 9 0 Rl 2 73 14 [15
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STEP  KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

222 /
223 ROL 26
224 - h= WFl’. -k
225 X12 2

226 *
227 9
228 / .
229 SORT 2
2mm—_.té= Fen

231 ADY ]
L

232 ADY
233 GT0 C
234 ,END,




10-1
PLASTIC DESIGN OF CONTINUOUS BEAMS "PLASDES"
PROGRAM DESCRIPTION

Program calculates reactions, plastic moments, inflection points, and
the allowable unbraced distances using the AISC "Specification for the
Design, Fabrication, and Erection of Structural Steel for Buildings" 1978
Edition and AISC PLASTIC DESIGN IN STEEL, 1959 Edition (Page A6).

If you should desire a printout of the prompting statements along with
the numerical results, set your printer to the normal mode.

The main program may be addressed directly by the execute key (XEQ)
and the program name "PLASDES'. Flag eleven has been set causing the pro-
gram to initialize immediately upon entry of program cards.

Factor Safety - 1.7

w - Uniform load (Kips/ft)

L - Span length (feet)

R - Reactions (kips)

ry - Radius of gyration

ley - Critical unbraced distance

Mp - Plastic moment - 1.7M

Bearing Plates

The Bearing Plate program is the same as program number 6A except
that labels are used to recall the reactions from storage. After pushing
the label recalling the reaction, additional data will be input and printed
per program 6A. Labels recall reactions as follows:

LABEL B - Recalls Reaction Rg
LABEL C - Recalls Reaction Rj
LABEL D - Recalls Reaction Ry
LABEL E - Recalls Reaction R3 = R4 = etc.

If you should enter an improper number for the bearing plate design or
accidentally push the wrong label, simply push the proper label and enter your
data in the proper sequence per prompting statement.
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111 Your STREET

Anywrere, U.S.A. 0000
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SHEET NO.

CHECKED BY
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DATE
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L= (5555 R,
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T RB=R4=WL’I go,z; 3
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- Mpl
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_BEAM. - BEAM.,
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HP-L1C User Instruections

1 PLASTIC DESIGN "PLASDES"

E% CONTINUOUS BEAMS

PAGE

10-3

NO. CARDS _ 2

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

OUTPUT
DATA/UNITS

TURN PRINTER ON

MANUAL MODE - DISPLAYS PROMPTING

STATEMENTS ONLY

NORMAL MODE - DISPLAYS AND PRINTS

PROMPTING STATEMENTS

TURN CALCULATOR ON (USER MODE)

WIN

PUSH SIZE 060 TO

PARTITION PROGRAM REGISTERS (SKIP

THIS STEP IF CALCULATOR PARTI-

TIONED FROM LAST PROGRAM)

LOAD PREPROGRAMMED MAGNETIC CARDS

(62 | =~

PUSH LABEL A - PLASTIC DESIGN OF

CONTINUOUS BEAMS

PUSH LABEL B - RECALLS REACTION Rg FOR

BEARING PLATE DESIGN

PUSH LABEL C - RECALLS REACTION Ry FOR
BEARING PLATE DESIGN -

PUSH LABEL D - RECALLS REACTION R? FOR

BEARING PLATE DESIGN

PUSH LABEL E - RECALLS REACTION Rz FOR

BEARING PLATE DESIGN

PROCEED TO CALCULATION SHEET

N O

ENTER DATA AND PUSH R/S KEY

DATA

REPEAT STEP / UNTIL PROBLEM COMPLETED

O00000noRn

JJOOOOOoEo0O0oC000u0oboe0otoudnpotonood

JJ0oOoEO0oudoOOUE e EUH el e
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
| s |Plashic Desy SRR Py
@1eLBL *PLASDES" Tie gn 57 PRA ——| P o
G2+LEL A 1Conti nuous B 53 “MOMENTS® | oﬁzn 2461'
83 SF 11 /I " 59 PRA
B4 SF 12 PLASDES 68 1.7
85 *=CALPRG=" 61 RCL 28
a6 PRA 62 '
87 “CALCULATOR PRO" 1 63 RCL 21 '
A3 "HGRANS" 64 K12 T
A9 PRA 65 * y
18 CF 12 66 STO 6 y
1 AV 67 .8858 '
12 "W KT i 63 1 2
13 PRINT a— Enley w- %r | 69 PRY —— > MrE =0.0858 wL.l.7K
14 FRY 1 78 RCL 86 '
15 5T0 26 7 16
16 "LENGTH® 72/ : 2
17 PR0WT a— Entevr L 73 PR ——p MP,=’"7" W'%
12 PRY ] 74 ADY 1
19 ADY . 75 "L CR END"
26 "REACTIONS" Kea_c;h ons 76 PRA
21 PRA 77 63,2
22 570 2 78 "R Y END*
23+ : 79 prnrre—] Enter Yyg
24 570 85 wl 89 PRX
25 .414 81 *
2% * ) 82 12
27 PRE ——P RE 044wl 83 / . \ [
28 570 81 ] 34 PRx ——s| Prinit Cre
29 RCL 85 85 “L CR INTERIOR" .32y
36 1.169 86 PRA T 2 |
31 ] | 87 63.2
2w —| R,= )09 w ! 88 “R Y INTERIOR" 4
33 570 62 ] | 89 PROKPT
34 RCL 85 i 99 PRX
15 .97 9 *
3 92 12
ey —»=| A =0977 wl 93 / 1 B 1 +
35 5T0 63 94 PRY ——— | 7'V &3.2
39 ROL 85 . L 95 AV ] ,ch.'s.- = Yy
48 PRy, ——»= Rg = W % ADY
41 570 04 . 57 ADY ]
42 AV . | 98 ADY l
43 *INFLECTION FOIN" ln.)f‘led'«an Pom{'sr 99 &T0 A ] Returns +o A
44 “HTS"
45 PRA 1A9LBL B
4 172 161 "R END" Recalls
47 ROl 2t 182 PRA Re
43 * ‘ 183 RCL A1
135 iy —— Ppints =o,I7ZL | 184 470 a
56 284
51 RIL 21 1ASeLBL C Recalle
52 N 186 "R 1°
53 pry ——sm] PrinTs =0.204 L 187 PRA ] R
54,146 ‘ 183 RCL 82 |
55 RCL 21 189 GT0 a
I 1 .
REGISTERS 3 ;
07 0 0 08 09
10 11 12 13 14 15 16 17 18 19
21L 22 P3 24 25 26 27 28 29
20 g 1A e P2 Femat Wi [ L
30 31 32 33 34 35 36 37 38 39
40 41 4?2 43 44 45 46 7 48 49
50 51 52 53 54 55 56 57 58 59
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KEY ENTRY KEY CODE
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STEP

KEY ENTRY

KEY CODE

pace_10-5_
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{14 g e
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"
PR
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119¢LBL 3
120 PRY ————ppt
121 570 6@
122 k-
123 PROMPT «d—
124 STO 26
125 PRY et
126 RCL @&
127 "LENGTH"
128 PROMPT —t——
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135 PRX
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148 PROMPT
141 PRX
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146 PRA
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154 9
155 7
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157 PRY——
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159 ADY
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161 END
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Print_Wimin
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Penl F

P actual
Wi

180

210

220

SET STATUS
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FIX W
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SIMPLE SPAN CONCRETE TEE BEAM ''CONCBM"

PROGRAM DESCRIPTION

Program calculates reactions, moment, depth required, slab width, tensile
and compressive reinforcements, shear, stirrups and spacing, using ultimate
strength design (Load Factor Design). Can be used for slabs, rectangular and
tee beams. (Conforms to ACI 318-78)

If you should desire a printout of the prompting statements along with the
numerical results, set your printer to the normal mode.

The main program may be addressed directly by the execute key (XEQ) and the
program name '"CONCBM". Flag eleven has been set causing the program to initialize
immediately upon entry of program cards.

Reactions are actual reactions and do not include any load factors.

Regardless of the flange width input, it will be checked to insure that
flange width<€L/4 x 12

£bw + 16 Hg

The program will print out a required total depth (D) based upon moment
requirements, then you must select the total depth (D) that you desire to use
and enter it through the R/S key.

The actual and allowable shears are printed so you can visually inspect
the result to see if an increase or decrease in depth would be desirable.

If stirrup distance x = 0 (zero), then stirrups are not required. Number
three (#3) stirrups are used to determine stirrup spacing; if other stirrup
sizes are used, multiply s by(As stirrup). You must visually inspect that

0.22
C&H.. If the flange thickness required is greater than the actual thickness,

then you must input a larger flange thickness or seek other means to analyze
your beam.

The estimated dead weight of the beam must be input as this program does
not calculate the dead weight of the beam.

For a rectangular section, the flange width is same as width of web.



Simple Span Concrete Tee Beam -2-
Formula

= /b

2
w = 0.20 ]C‘ar )("a_= 40KksT  THRU @oksI

Ku=4¢ fc' w(| - 059 w) 0.9 fe (02)() - 0.59x0.2)

= 0./588 Jc
F=Muw = béz
Ku 2000
d - { 12000M w j— }I 12000 Mu — 75567 Muw
K« by a.'sésféb t} )cf "

Qu= 09 ](‘y (1- 059 w)/ﬂooo
=09 Ly (1 - 0.59(0:2)) /)2 000
= £y /1511
Mu= Fku = bd® « oisss £
12000
= bd*fe

7557
As. Mu_ _ BT Mu Lor Mu< KeF
Aud J%’
A;___ 12000 Mw _ 13,333 Mu
#(d-d)fy (d-d)fy
ns = a"\:u' +A, 780)" Mo = K F
‘Lba.lanceJ
Wo_ 8 xo2
S = [18 3 Xoss = .277&
C= 0,254
A
Uy = V::]ooa J f—"
Vc;, \/a. Ualad
X =V

Wy, x Laad Facts)y

S = x+'zd ;s=£—§é— or é(m)=%



f'c = Concrete strength (PSI)
fy = Yield strength of reinforcement (PSI)

Load factor = 1.7
bw = Width of beam web (inches)

H, = Slab depth (inches)

b = Slab width (inches)

D1 = Distance from bottom of beam to centerline of tensile
reinforcement (inches)

w = Uniform load per foot on beam (Kips/Ft)

L = Span length (FT)

R = Reactions (KIPS)

M - Ultimate moment (Kip-FT)

d = Effective depth; distance from centroid of tensile
reinforcement to extreme fiber of compressive face (inches)

D = Total depth d + Pl (inches)

As = Area of tensile reinforcement (inz)

A" = Area of compressive reinforcement (inz)

V, = Ultimate shear at distance d (KIPS)

v, " Ultimate shear stress at distance d (LBS/inz)

8 = Stirrup spacing
S = Distance that stirrups are required out from face of support
C=1.18 w/B, d = 0.28d



SAMPLE PROBLEM -4

JoB ——

JoHN DoeE & ASSOCIATES

CONSULTING STRUCTURAL ENGINEERS sreeThe. o
lll YOUR STREET CHECKED BY D:':E
AnywHere, U.S.A. 00000 cone COMM. NO
BEAM LOCATION BEAM A7- D7 SIMPLE SPAN CONCRETE
(PUSH LABEL A) BEAM _'_'
AR 7 T a——
sol___fc fy }BIEAC?OFL WM =bw |BEAR -, (REARH - b | DL
4000 7:.'169,000%: 1.7 1,7 12.0 N &.©0 IN| 100.0N| 25N
W= 2.0% WiL=: ),.0o% : -
| i o wr:=[ 3.0 9
ENTER (R/S) PRINT ENTER(R/S) | L = 20.0 FT
W W | W L — >
2.0 " 1.0 *|3.0 K200t 5\ BN
L o . W
PRINT V2 OF/:»L\;i:u_n._:l |
RTL RoL | Ry | SUPPORT | Doy 2 »
30.0 | 20.0 X[ 10.0 K N T
| S ;, | |
PRINT ENTERRE) RN e
M u=17wug ot D | O (REQD) | D wse)] % —— ReWL/
258, KI| @O N|I.4osSN]|20 N | P N~ ¢ 2
PRINT 1L \
Mu=Ky F ASD}USE As | use |
P7265'3.67 "14-#2]0.007] — R O T O
e -
ENTER(R/S) PRINT 5, A" o
U [ Ve@d) [V yi J osste | |
0.5 F1/48,25 k .2222,,*"/ . %74 J Gl =%
I A 8
NA- | | ?
a o . | 1} e
Ve=2{fc \ru=3‘/f'c X B e
12649 %1505.96%14.25231 ie [
If X=0 stirrups not required - —| —— — ce—tl—T
A =2 x0.11 = 0.228"; vz 509" ——4 Cc+Cs=T
s'= distance stirrups req'd. v E bw > - B
S=x+2d | s=y%% | s %2 |C=118 4d| sTIRRUPS
7109 r11)0.65 N .75 N 49 iN| 12 ; #3 @8”

£He  dae leZaBm w/ 4-%#9 B



HP-41C User Instructions

{1 SIMPLE SPAN CONCRETE BEAM
i<

" cONCBM”
]

11-5
NO, CARDS _2

INSTRUCTIONS

INPUT
DATA/UNITS

OUTPUT
DATA/UNITS

TURN PRINTER ON

MANUAL MODE - DISPLAYS PROMPTING

STATEMENTS ONLY

NORMAL MODE - DISPLAYS AND PRINTS

PROMPTING STATEMENTS

TURN CALCULATOR ON (USER MODE)

WIN

PUSH ena) s1ZE Caa) 060 TO

PARTITION PROGRAM REGISTERS (SKIP

THIS STEP IF CALCULATOR PARTI-

TIONED FROM LAST PROGRAM)

LOAD PREPROGRAMMED MAGNETIC CARDS

PUSH LABEL A (KEY A)

PROCEED TO CALCULATION SHEET

I

Noun| &

ENTER DATA AND PUSH R/S KEY

DATA

REPEAT STEP / UNTIL PROBLEM

COMPLETED

JOUODOOROOOdeOCOO0Coboo0oboudooboboog

JIopdoboobooboCtopoooOoons




N
HP-U1c Program Listing oace 11-6
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
0! l 5102_54_' “CHLRN" 51'Ynt’e S a.n 59 _
Conc 56 ¢
" u ! 57 510 2
CoNc BM i S8 ALV
| 59 *REACTIONG"
| & PRA
h I 61 PR =] RyL= W'rn.L/z
_ I 82 RCL &7
I €1 RIL 8%
I f4 7
i £5 ¥
Couw+ ! Roo
, [ g
Enter )Cc [ ‘.
17 560 15 a—] Enter Fj i N [F: 7
13 “LOAL FACTCR" i 72 PR ——se R
19 ¥EQ 19 Enter Load FU-GTOY'_ ER
20 570 12 bt i 74 ROL A2
21t [ e
76 STO 1%
1y L.F. i 77 ORIL L2
24 “BH WITTH ) § 78 3TH IS
25 N0 15 -w— Beam V\)lﬂmﬂ Lw 79 ORCL LS
26 ~SLRE DEFTH" [ 2@ RCL 16 =( LF
3 v 1f a— Slab Dey*‘\« He a1 - Muw ={; ).,_.
22 "5LAR WIDTH . 82 RIL 29 8,2
23 50 15 4] Slab wdth b, i f . + (Wee . F) 4
i ;-:Es 15—y (sh.e\ Cledﬂd.nce; 85 -
12 RDY 1 36 AV
I3 W I i 87 "M-U-
4 NEG 15a—m W @ &8 PRA .
e Pt - sa pry ——=| Print Mu
35 NEQ 1S -—] WL i %@ ST0 22
T4 - a1 RCL 85
32 K T - 92 RCL 26
23 PRR - a3 4
4 STO IND 29 - 2; 1
41 156 29 - 95 12
42 PR —a WL - % tha‘_ (,H'h
43 "LENGTH" ) - 97 K= )
44 SED 1S Leng.‘}’ 0 9 ST0 65 4
45 STO 26 - 99 RCL @5
46 GT0 B - 18 RCL 84
181 16
470LEL 1 ReaJe oYores | 192 * b; £ i'w- +16 H;
43 PRONPT and Pr,yd‘s - 183 RCL 63
49 PR 'Da.+a.. - 104+
SR STO IND 25 - 185 %<=Y?
51156 29 - 186 ST0 85
52 RTH - 187 RCL 22
; 182 73567
S3eLEL B - 189 STO 11
54+ - 116 x
REGISTERS - .
00 pr Jo1 Load 03 bw- 4 Hf o5, b,,,[06 =} 08 lo9
70"— JL:,)' for LL Q:ea.w wil] Slab Degth| Slab e Cont WoL WiL Wy
10 1 12 Load 13 14 15 16 17 18 19
75567 | factoy pL RDL Ru ium_ R“LL
2 26 Mu = |25 @ or|26 27 28,/
20 21 RrL 2 Mu p3 d EX Muw 8 U ZQCou.n"‘
30 31 32 33 34 35 36 37 38 39
70 a1 LY, 13 Y. 75 .1 7 8 Le)
50 51 52 53 54 55 56 57 58 59




STEP

HP-U41c

KEY ENTRY KEY CODE

Program Listing

COMMENTS

STEP

KEY ENTRY KEY CODE

PAGE_11-7

COMMENTS

114 "HA: SLAB WIDTH"

115 PRA

115 PRE ="
117 7
1128 SaRT
119 RCL 66
128 +

121 "D<REGUIRED"
122 PRA
123 PRE —
124 =D {Usg:e

125 PROMPT
126 PRE \
127 ALY

23 “H-U=KU-F~
129 PRA
138 RCL a6
131 -
132 570 232
133 %2
1«4 RCL @5

153¢1LBL
154 RCL
155 RCL

RCL

EAS%%§+A; )

F’?wvvhi; sslml:

d=[75%7Mu_
Fc -

d " l?oaoMu.-
Y.z ~ J Ku b

oul Gm‘oressw

v13|v1{3 -

L Entev d (useo‘)

T

T

Mu= FKu i
bdzﬁc -
75567 [

'\1::== bv1¢¢-'¥fe&F= :

= Mu,)l'gu”
Fyd

h/‘l&.xliZCk9£7

D |

T

A =

163 #

166 REL 81
187 7

{63 RLL 2
169 RLL
178 -

{7l s
172
73 "HREA STEEL"
174 FRR
75 PEZ
176

177

+

|
2

4

-

l’.

PRY
178 RCL 2
179 2
189 /
181 ADY
WIDTH SUPFO-
183 "HRT"
134 PROKPT
185 PRY @—
186 "SHERR"
187 PR
198 -
189 RCL 23
199 12
191 ¢
192 -
193 RiL
194 2
195 ¢
19 ¢
197 R
192 RE
199 +
200 .83
201 /
202 +
203
204
205 /
206 L
287 ¢
203 1
209 1
210 ¥

211 PRY

212 ALY
217 "RLLOK SHEAR"

214 "PRA®

215 2

216 REL 78

217 30RT
218 *
219 PRY —
228 4

1

4

r

182 =12

wd

,Vu@j)= w[,,n)tl.

':77‘;V1'}' /\5;
Print /\;5

EEV\+TBV' | le)L4449
Pt

e

L

X5

-2y

xaaE

Vuxid®

Frint \fw—bwd

Rt vz = Zm

LABELS

FLAGS

SET STATUS

‘__,——" )] E

1 FLAGS

TRIG DISP

1 J

ON OFF
2 3 D 'm

d e

02 03

04 05

oo
s

FiXx &
sci O
ENG O
n

DEG H
GRAD O
RAD O

06

07 08

09 10

™%

12

13 14 [15

12 3

4 15 ",4’

5 onm
—
E 9
5 1

ol ojwnm -0

19

0

1 R2 |23

16

19 20

Z) 25 27

28

29 30 |31

21

22 23

24 2




STEP

HP-U1c

KEY ENTRY KEY CODE

Program Listing

COMMENTS

STEP

KEY ENTRY

KEY CODE

pace 11-8
COMMENTS

221 %

23

252 PRA

254 58

PR ——=| Rrints Uy o

Moy
/
V= Un-Ug
/
_Vu
W

Prinfs S= X+2'—-f£’
Uz 50F4$

A= 022"
2; 30‘L_|")

5= Arfy

U bwr
Sprar) = o

c = lswd

]

©.8 ~

F\e‘l‘u\ms "’o A
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SECTION PROPERTIES 'SECT"
PROGRAM DESCRIPTION

Program calculates the area, centroid top and bottom, moment of inertia,
section modulus top and bottom, radius of gyration, and kern distances top and
bottom. The program can handle any number of rectangles, triangles, circles,
and known shapes such as angles, wide flange beams, etc. All types of sections
can be added or subtracted with intermediate properties calculated at any time
without affecting additional sections to be added. Ideal for built-up sectioms,
composite construction, or sections with holes, etc.

If you should desire a printout of the prompting statements along with
numerical results, set your printer to the normal mode.

The main program may be addressed directly by the execute key (XEQ) and
the program name "SECT". Flag eleven (11) has set causing the program to
initialize immediately upon entry of program cards.

LABEL a - Zeros all registers used to add or subtract properties of each element.

1. LABEL A - Prints "RECTANGLE"; rectangular sections, enter B, D, and Y.
To subtract a section enter a negative B.

2. LABEL B - Prints "TRIANGLE"; triangular sections, enter B, D, and Y.
To subtract a section enter a negative B.

3. LABEL C - Prints "ROUND"; round sections, enter RADIUS and Y.

To subtract a section enter a negative RADIUS.

4. LABEL D - Prints "SPECIAL SECTION"; special sections with known properties.
about their own axis, enter Y, AKEA, and I,. To subtract a
section enter a negative AREA and a negative Ig.

FORMULAS:

A =B x D (Rectangles) A = BD/2 (Triangles)
M=AxY

I, = Ax Y2 =M A ="T'R2 (Circles)

I = BD3

& —— (Rectangles)
12

= BD3
36 (Triangles)

= R4
R4 "(Circles)

Np = M

A
N¢ = Total Depth - N,
In=1I,+ I - M2
y g Y
Sg = 1 Sy = In
N¢ Ny




12-2

r= In/A
Ke = I, Ky = In
ANb ANt

Program labels each section with a heading to insure that you are computing
section properties for the proper section.

Any number of sections can be added or subtracted with intermediate properties
calculated at any point. For intermediate properties, you must enter a total
depth of only those sections included up to that point.

The base line for determining the Y-distance to neutral axis is the lowest
point on the total shape to be input.

Area (sq. inches)

Width of rectangular or triangular section (inches)

]

A
B
D = Depth of section (inches)

Y = Distance from base line to neutral axis of section to be input (inches)
Radius = Radius of circle (inches)

Moment of inertia about the centroid of input section (inA)
)

I, = Moment of inertia about neutral axis (in

Neutral axis measured from extreme fiber in bottom of section

U‘Z
]

Neutral axis measured from the extreme fiber in top of section

2
t
"

r = Radius of gyration (inches)
K¢ = Kern distance above centroid (inches)

Ky = Kern distance below centroid (inches)



@3

JoHN DoE & AsSOCIATES 100 SAMPLE PROBLEM
CONSULTING STRUCTURAL ENGINEERS SHEETNO oF
lll YOUR STREET CALCULATED BY DATE
Anvywrere, U.S.A. 00000 :CE:”Y COMM“; o.
PUSH LABEL a TO START (ZEROS REGISTERS)
RECTANGULAR SECTIONS--PUSH LABEL A, ENTER (R/S) B; D; Y SECTION 12
TRIANGULAR SECTIONS--PUSH LABEL B, ENTER (R/S) ',' '}' Y PROPERTIES
ROUND SECTIONS--PUSH LABEL C, ENTER (R/S) RADIUS. Y
SPECIAL SECTIONS--PUSH LABEL D, ENTER (R/ST_KREA Ig ,
SKETCH 20"
o - -
21 199" (Gay 122 Wi2xle
4.1 AR 2x12
103 im? (EA SIDE) o 1o
Ti | depth= 4 «12+1+2:19" . Fxio
2"$RoD
ENTER(R/S) PRINT
SIZE = = (IN")
LBLL _SECTICON (B x D) D\I(SPI\“ ; (IN%) (IN%) IY(?E“)MY e 111]22 i’
Al 204 "] 17" | 80 [1360 | 23,120 |106.6667
A 2 B°+ ’oux ' " 205 " ’0 25 62'5 00‘233
B 3Tno.n3}gs 4 "x)|2"' 70" 24 168 117& 192.0
C |4 Round | ) "RADMYs |" 21416 |3.1416 | 3.1416 0,7854
D(>|Beam | —lme— Y 9 4.71 i 42.39 381.51 103.0
® (PusH LABEL E) ToTALll21.85°1598.5 3| 24743 111 [403.29,," |

ENTER R/

TOTAL DEPTH = [ |9

IN

t

Ke = Iy
ANy

=1

n

AN,

\[ -15.854

- 2.612 1]

= I 5,82611\' |

-[(318.3] 1

Ny, = M/A =|l3.lk97m|
N, = TOTAL DEPTH - N, =|5,33;3 1N|
I, = I, * I -M2/p = 4'75._81N4J
s, = 1, 170.0l1]s, -

n "

negative E&?’

or a negative RADIUS.

It does not

1. To subtract a section simply put in a
negative B (or a negative Area and

You can calculate Section Properties at
any time by pushing E.
affect the registers for adding or
deleting a section.




HP-L1C User Instructions

4 SECTION PROPERTIES
"secT”

S

12-4

NO. CARDS _ 2

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

OUTPUT
DATA/UNITS

TURN PRINTER ON

MANUAL MODE - DISPLAYS PROMPTING

STATEMENTS ONLY

NORMAL MODE - DISPLAYS AND PRINTS

PROMPTING STATEMENTS

TURN CALCULATOR ON (USER MODE)

WNINS

PUSH SI1ZE 060 TO

PARTITION PROGRAM REGISTERS (SKIP

THIS STEP IF CALCULATOR PARTI-

TIONED FROM LAST PROGRAM)

LOAD PREPROGRAMMED MAGNETIC CARDS

| =

PUSH LABEL 2 - CLEARS REGISTERS AND

PROCEEDS TO LABEL A

PUSH LABEL A - RECTANGULAR SECTIONS

SER

PUSH LABEL B TRIANGULAR SECTIONS

PUSH LABEL C ROUND SECTIONS

PUSH LABEL D SPECIAL SECTIONS

PUSH LABEL E COMPUTES SECTION

PROPERTIES

PROCEED TO CALCULATION SHEET

ENTER DATA AND PUSH R/S KEY

DATA

REPEAT STEP / UNTIL PROBLEM COMPLETED

IR

JHOoOOOOOpOoUOUOOs U e




HP-U]1c Program Listing pacE 12-5
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
f ) B1eLBL "SECT" Preayam Name ' 56 5T0 28
B2¢BL 3 ”6% +n 97 "I~
1 83 SF 1 ec 58 pRowrT +—] Enter D
B4 5F 12 59 PRX
05 *=CALPRO=" £8 570 21
#6 PRA 61 *
87 "CALCULATOR PRO- 62 2
P8 "FGRANS" 63 /
89 PR 64 ST+ 06 1 Area = B-D%
18 OF 12 65 "y !
1 ALy . [ 66 PRONPT a—q E n‘)’er Y
12 CLRG clears ﬁ’%)s’rers ' 67 PRY
i €3 510 22 1
13eLBL @ . 69 KOV 1.
14 “RECTAGLE" Rec','dp ulan i 7 pRs — | Pt Area.=.%9
15 PRA chiohe 21 4 .
15 “B" 72 5T+ At
17 PRONPT 4— Enter B ey —p M=A°Y
12 PRY - 74 RCL 22 1
19 570 28 : 75 x 1
20 - i 7% P —s Ty =AY?
21 PRONFT a—1 Enter D i 77 5T+ B2 :
22 PRX 78 RCL 28
23 570 21 - 79 ROL 21 1
24 : 50 3 1
25 5T+ a8 8L Y% 1
2% ! 82 ]
27 PRINPT «=— En"’er Y . 83 % 1
28 PRY a4 ]
29 570 22 25 5T+ 43 ] 3
W@ ROV 36 PRY ——pf 1= B%&
i —p Area = BD 87 AV ]
2 88 STOF
33 8T+ @i : : .
Uy — M==AY : 89+LBL C | Round Sections
35 ROL 22 9 “ROUNI*
% 91 PRA |
7o — Iy= AY? 92 "RADIS* ] .
38 5T+ 82 93 PRiMFT - Entey Radius
39 ROL 28 94 5T} 28 ]
48 RCL 2 95 %7 ]
413 | % SF 8 ) .
42 V¥ | 37 . —] PyinT Radius
43 % 98 12 ]
44 12 39 P ]
45 189 *
1 . 0 [} ?
46 ST+ 63 BD? 161 F57 0 ] Nea,a}-ve Radius?
47 PRE — I@ = BY 162 CHS ]
48 AV 12 {3 ST+ B0 .
49 STOP 184 "y ]
. 185 PRONFT t—q Enter Y
SBeLBL B Tmom&ul‘a.\’ 186 STO 22 ]
51 *TRIANGLE" Sections 197 PRE —] Y
52 PRA 188 XO3Y ] 2
53 189 iy —= Area = "R
54 PRONPT @«—{ Enter B i 110 * 1 M =AY
55 PRX ) 11 PRE ——) =
HE(::_ISTERS
00 01 02 D3 04 05 06 07 08 09
Area|” M [Ty [P Ig | In [%Ing
10 11 12 13 14 15 16 17 18 19
20 Bé \ 21 D 22 \( 23 Nb 24 NT 25 26 27 28 29
30 31 32 33 34 35 36 37 38 39
0 5| 17 73 2% 75 .13 7 75 g
50 51 52 £3 54 55 56 57 58 59




Hp-Ulc Program Listing pace_12-6
STEP KEY ENTRY KEY CODE COMMENTS STE_P KEY ENTRY KEY CODE COMMENTS
112 57+ 81 [ 166 ADY
113 ROL 22 i 167 RCL 8
14 ] [ 163 RCL 98
115 PRY ——) IJ =AY? [ 169 /
116 ST+ 82 [ ey —= NL=M
117 RCL 26 [ 171 §T0 23 A
118 4 [ 172 “DEPTH" ,
119 ¥4 [ 173 PROMPT wat—s i{ﬁcr Tota 4
129 Pl 174 PRY eP'H" Gec
121 i 175 - OJP oy
122 4 [ 176 CHS
123 / [ 177 PR —— Np= Toal depth
124 FS? B8 178 ST0 24 -\
125 CHS 4 - 179 ROL 82 b
126 PRY ——p ]:%=‘TI‘R - 198 RCL 03
127 5T+ 3 R - 181 +
128 ALY - 182 RCL A1
129 CF @@ - 183 %12
138 STOP - 184 RCL 89
- 185 /
1310LBL T Special Sectiont 186 - M
132 “SPECIAL SECTION" - 187 PR —d In= I]-PIQ'——-
173 PRA - 188 STO 84
134 " - - 189 RCL 24
135 rRoMPT0—] Enter Y - 199 / Tn
136 PPY - 191 PRy —> Sp = T
137 ST0 22 - 192 RCL 84 T
138 “AREA" s 193 RCL 23
129 PRONPT —y Enter Avreax | 19 / 1
148 PRY - 195 PRY ——on 55 = =N
141 ST+ 99 ! 196 RCL 84 N
142 * . ’ 197 RCL 08
143y — Print M=AY | 198 /
144 ST+ 81 X 199 570 85
145 RCL 22 s 208 SGRT v In
146 * . : 28] PR ——wm| ¥ = \I
147 k% ——sml Prints Iy- AYZ3L 282 ADY A
142 5T+ 62 i 263 RCL 65
149 1 6 [ 284 RCL 23
158 PRONPT <t—3=y Enter T. | 285 / Top Kevn
151 PRY ‘ e | 206 PRX —] o= %
152 5T+ 83 I 287 RCL 65 -Nb
153 ADY i 283 RCL 24
154 STOP i 209 / Bettom Kern
o —— - am e —
1556LEL E ecton Bropertied 211 ADY =n_
156 "PROPERTIES® Feriey 212 ADY A-Nr
157 PRA [ 213 ADY
158 RCL @7 [ 214 AV
e —e = A [ 215 5T0P
168 RCL 81 [ Q 216 L END.
6y —ae] = M
162 RCL &2 220
wiew — = Iy
164 RCL B3
16'5[ PRE —a = I%
LABELS IO FLAGS SET STATUS
1
A~ v 1ty P T P FLAGS TRIG DISP
F H I J D 3 ON OFF
oo ®| peG m| FIX m
a ¢~ |b c d e 1; 5 10O ®| GRADO | sci O
20O m| RaD O| ENG O
1)1 02 03 7 7 20 NG @
06 07 08 09 10 9 o hyM 3 4 ps
1 12 13 4 15 6 17 8 |19 FO Pl R2 |23
16 7 8 19 20 b4 |25 |26 [27 B8 (29 [30 [31
21 22 3 24 25
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FINK TRUSS "FINK"
PROGRAM DESCRIPTION

Program calcualtes reactions, panel point loads, member axial loads, bending
moments in loaded members for varying roof slopes and camber required. Ideal for
both steel and wood roof trusses.

If you should desire a printout of the prompting statements along with the
numerical results, set your printer to the normal mode.

The main program may be addressed directly by the execute key (XEQ) and
the program name "FINK". Flag eleven (11) has been set causing the program to
initialize immediately upon entry of program cards.

Moment (Top Chord) = WL2/10

Moment (Bottom Chord) = WL2/8

Camber =K, L3 + K,L2/H
1L+ K
H
K; = 0.000032 H=L_§
2 * 12
K, = 0.0028
= E‘Sﬂ; (0.000032L + .0028)

Positive loads act down on top of chord, uplift loads must be input as a
negative load.

Program uses the method of joints to solve truss axial loads.

L = Truss span (Feet)

S (Slope) = Amount of truss slope in 12 inches (Inches)

SLOPE (Degrees) - Roof slope converted to degrees

Truss Spacing = Centerline to centerline of adjacent trusses (Feet)
W Top Chord
W Bot Chord
Ry, Rp = Reactions (LBS)

Uniform roof load on top chord (PSF)

Uniform ceiling load on bottom chord (PSF)

Ppps Pprs» Ppgs Pcps Ppg = Panel point loads alomg top chord (LBS)

PAJ, PGF, Pjg, PHG= Panel point loads along bottom chord (LBS)

AXIAL LOAD = Axial load in truss members (LBS) (- Compression, + Tension)
Moment = Moments in top and bottom chord (FT-LBS)

Camber = Inches



JoHN DoeE & ASSOCIATES
CONSULTING STRUCTURAL ENGINEERS

111 Your STREET

JOB -

SHEET NO

_SAMPLE PROBLEM

OF

@D

CALCULATED BY

CHECKED BY

DATE

DATE _.

AnywHere., U.S.A, 00000
scALE —COMM NO,
FINK ROOF TRUSS___T -4 w z
(PUSH LABEL A) RN aki.d . B |
I‘ Ly
ENTER (R/S) PRINT
L S (SLOPE)‘?%gggst)
30.07| B /12]/4 0362
ENTER (R/S) .
TRUSS \  |W TOP CHORD|W BOT CHORD H
2 r1| 50 prsr| 20O rsr 2| L/eal
7 S
PRINT L !
Ra.Rr |Rs, Rr |Rc.Ro P R R
2100 8|375 18| 750 A Weot chHo
(IIIIIITIIIITITIII 1111{;‘FT1‘FT115FTT1
PRINT
P F Rm.png
200 LB|400 LB
PRINT TOP CHORD BOTT CHORD WEB MEMBERS
MEMBER Bl, ES5 C2, D4 J1. G5 H3 12, 45 23, 34
AXIAL LOAD -©0287.7|-554,658+ @I00 |+406eo|- 9375 Flo04.17
MOMENT 502.5 |502.5 500 | 500 | — —
AXIAL LOAD------LBS - '(Zompl"t‘ssion
MOMENT- ----eceemeeeee F T LB€S+ lension
CAMBER P
09024 1N




HP-41C User Instruections pAcE 133

NO, CARDS _2

4 FINK TRUSS

i "EINK"
]

INPUT
DATA/UNITS

OUTPUT

STEP INSTRUCTIONS
DATA/UNITS

1 TURN PRINTER ON

MANUAL MODE - DISPLAYS PROMPTING

STATEMENTS ONLY

NORMAL MODE - DISPLAYS AND PRINTS

PROMPTING STATEMENTS

2 TURN CALCULATOR ON (USER MODE)

3 PUSH Gea) s1ZE (=) 060 TO

PARTITION PROGRAM REGISTERS (SKIP

THIS STEP IF CALCULATOR PARTI-

TIONED FROM LAST PROGRAM)

LOAD PREPROGRAMMED MAGNETIC CARDS

PUSH LABEL A (KEY A)

N00000ENNOoF

PROCEED TO CALCULATION SHEET

o o =i

ENTER DATA AND PUSH R/S KEY DATA

8 REPEAT STEP 7 UNTIL PROBLEM

COMPLETED

I

I




HP-Ui]c Program Listing pace_ 13-4
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
B1eLBL “FIKK" FINK TRUSS | 5t Rk — Print Pap
A2¢LBL YEINK" A 58 ST- 86
83 SF 11 i 59 2
84 SF 12 5 68 * N
85 -=CALPRO=" ) 61 PRy ——s| Print Fac
96 PRA i 62 ADY
87 “CALCULATOR PRO" [ 63 5T0 61
03 “HGRAMS" [ 64 RCL 20
89 PRA [ 65 RCL 22
10 CF 12 ) 66 +
11 ADY i 67 6
12 16 I 68 /
13 570 25 [ 69 RCL 24
4L ( 70 ¢ . .
4 prowr a—] Enter L i 71t Ry —> Print Faj
16 STO 28 i 72 ST- 09
17 PRY i 732
18 ~SLOPE* B 74+ .
19 PRONPT @—| Enter S CS\OFC) " 5 s —f Prnt Py
20 ST 21 - 76 ST0 82
21 PRY i 77 9
212 " 78 RCL 06
23 R-P [ 79 XEQ 982
24 RON N N 3 RCL 21
55 ppy eyl Print "olopcem ( 81 1z
2 AV Degrees ‘ §2 XEG 63
27 “SPACING" R g3 0
28 PRINPT —— Trueg é)oa.cmq, i 84 RCL 25
29 ST0 22 - 25 XEO 4
38 PRY 86 RCL 18
31 "W TP - 27 RCL A4
32 PROWPT 4— Enter Woep L 28 +
33 570 23 - 29 570 A8
34 PRX f 99 RCL 19
35 N BT a— Enter W gothem | 91 RCL 85
36 PROMPT 9 &
37 ST0 24 L 93 ST0 89
8 PRX ! 94 RIL 0i
39 ADY L 95 ST+ 99 L
40+ L 96 RCL 28 12xS
41+ L 97 4 KX
42 RCL 28 ! 9 /
43 L 99 RCL Zi Lz
44 2 109 + 12
45 7 101 CH3
46 "FORCES" Forceg 102 RCL 2@
[ 7 PRA . 103 XEQ 84
‘ 48 Ry — Print Ra =wl 184 STG 27 ;
49 STO A8 2 185 RCL 66 4
[ 59 RCL 26 166 STo 84 ;
v 51 RCL 22 107 * |
\ 52 183 570 @8 |
[ 53 8 189 RCL 2 ]
[ 54 / 118 RCL @7 ]
| S5 RCL 23 111 CHS 1
i 56 + 112 570 85 1
I | L 1
REGISTERS z i 8 169
- 02 03%2Y1- [04 05 0
f%g-!"?} o Pac | P X132 X) X )_(rz ) ‘ZEJT — Fx = K
15 16 To
10 Fa) 1 FJ| 12 F:¢z 13 Fl2 14 F_23 Fus MCb:\"J ;V\Chord
Top |24 Bot |2 26 27 28 29
20 L 2l S 2%2::'55 23LU‘ber W chord l:bou.w‘f‘
30 31 32 B3 34 35 36 37 38 39
40 L§| 17 13 LY. 35 15 7 Lt} Ly)
50 51 52 53 54 55 56 57 58 59




Hp-ilc Program Listing pAGE_ 1375
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
13 CHS 169 7
14 * 179 570 97
115 5T0 89 171 pRx — { M
116 RCL 82 172 PRX ———-} Bet c,_h‘"’d
117 CHS 173 ADY = W‘%
118 5T+ 89 174 “CAMBER" Camb
119 RCL 11 175 PRA amber
120 CHS 176 099032
121 ST+ 8% 177 RCL 28
122 @ 178 *
123 RCL 25 179 0028
124 XEQ &4 120 +
125 ADY Aie) Load 181 RCL 28 A=24Ly
125 “AXIAL LOAD" el Lo 192 + = N
127 PRA X s 183 24 (a.oaooa'zL+. 7
128 RCL 10 , 194 *
129 PRY —— Print Fg) 185 RCL 21
138 RCL 12 196 / . L
131 oHS 187 px —=| Print Camber
132 570 12 . 198 ADY
133 PR — Print Fep 189 ADY
134 RCL 11 . ' 199 ADY
135 PRy, ——d Print Fi 191 AV
136 RCL 15 . 192 5TOP
177 PR —4 Print Fuz
138 REL 13 193¢LBL 62
en
139 (HS 194 PR Camg onents
149 ST0 13 . 195 570 82 of Fovce
141 iy — Print F2 19 XOY
142 RCL 14 , 197 510 85
143 Py — Print Fp3z 198 RTH
144 DY
145 ~HONENT* Moment 1990LEL 83
1 Vector |
47 ROL 232 " oct) oha.
143 RCL 22 Direct
143 * COSI neg
159 RCL 26
151 4
i52 /
157 112
154 + .
155 16 2090LEL 84 Determine Fovces
156 g?z R-P Vector 2
157 570 &6 2 218 i ‘ '
152 PRy —— LMy = WL,O 211 1 D’re,°+'°"”"
159 PRY —3 212 P-F Cosines
160 RCL 24 213 5T0 8
161 RCL 22 214 KOV
162 215 5T0 &7
163 RCL 26 216 ROL 8
164 1 217 RCL 65
165 s 213
166 ¥12 219 ROL bé
167 * ] 220 RIL &7
1R & i 2211 *
1 I [
LABELS FLAGS SET STATUS
Ay~ P E 0 1 FLAGS TRIG DISP
F : 2 3 0 OS O;F DEG N FIX ®
a c d e 5 1 Om GRADB Srcq:gg
)1 7= [0~ %~ [55 e 17 125 @ ™ .
06 07 08 09 10 B |9 po pyTep3 a4 fi5
1 12 13 4 15 6 17 8 |19 R0 Pl 22 |23
16 7 18 19 20 b4 |25 |26 |27 8 [29 [30 |31
7T 77 73 77 75
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STEP  KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

222 -

223 510 83
224 ROL 88
225 RIL 07
226

227 ROL 89 XZ_YI - X\Yz2=Z
228 ROL B
229 +

239

s | R )~ Fy(y)

ol

233 5T0 IND 25
234 RCL 89 =
275 RCL 84
236
237 RCL 88
233 RCL @5
239 *

249 -
241 RCL @3
242 ¢

i 243 7157

I 244 STO IND 25

1 245 7157

246 RTN

247 END.
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WOOD COLUMNS ''WOODCOL"
PROGRAM DESCRIPTION

This program computes the wood column size required for a given axial load
and biaxial bending moments based on the 1977 Edition of the "National Design
Specification for Wood Construction'" by the National Forest Products Association.
Columns are not considered to be braced about either axis within the column
length.

If you should desire a printout of the prompting statements along with the
numerical results, set your printer to the normal mode.

The main program may be addressed directly by the execute key (XEQ) and
the program name '"WOODCOL'". Flag eleven (11) has been set causing the program
to initialize immediately upon entry of program cards.

Members subjected to both flexure and axial tension are proportioned such
that

EE + foxx + fbyy does not exceed the stress duration factor.
Fe Fy Fy,

Members subjected to both flexure and axial compression are proportioned
such that

EE + fbxx + fbyy does not exeed the stress duration factor.
F,' Fp-JE, Fp -Jf,

1 {L/D\*
¢ FC [1 - §(—-K—-) ]ch when L/DLK

F.'=
v _ 0.30E >
Fc (T/D)2 when L/DZK
/) -11 L.
J = N & 0=J=1
J =0 if L/D=<11

0<£J<1.0 if 11€L/D<LK
J=1.0 if L/DZK

K = 0.671 FE"
Cc

Stress Duration Factors:

Permanent 0.90
Normal 1.00
Snow 1.15
Wind 1.33
Impact 2.00

P---+ Compression
- Tension

L/DZ50
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When the depth of a rectangular bending member exceeds 12 inches, the
design value for extreme fiber in bending, Fp, shall be multiplied by the size
factor, Cy, as determined by the following formula:

121/9
Cp = )

When D equals Cr equals
13.5 in. 0.987
15.5 in. 0.972
17.5 in. 0.959
19.5 in. 0.947
21.5 in. 0.937
23.5 in. 0.928
25.5 in. 0.920
27.5 in. 0.912

IMPORTANT: When Label B is pushed to hold dimension B, and L/B £ 50 about the
weak axis, the calculator will continue to run without stopping.
Code requirements cannot be satisfied until dimension B is in-
cremented. The calculator will not print any answers until the
L/D and L/B £50, £, < S.D.F. x Fo, fpxx®S.D.F. x Fp, and fpyy
<£S.D.F. x Fp which are internally satisfied by incrementing B
and D dimensions.

Pushing Label A will increment B and D dimensions by 2" each increment.

Push Label B to increment member depth only. Actual member dimensions are
required.

Unless the wood species changes from one column to the next, wood properties
are not required to be input each time. Control returns to Label C ready for your
next loading combination and member sizes. (P will be displayed)

F, = Design value for extreme fiber stress in bending
(PSI) for normal or repetitive member usage

F. = Design value in tension parallel to grain (PSI)

*xj
]

Design value in compression parallel to grain (PSI)
E = Modulus of elasticity (PSI)

STRESS DURATION FACTOR = Adjustment factor for length of time of load
application

P = Total axial load parallel to grain (LBS) (+ Compression; - Tension)
M., = Moment about the x-axis (FT-LBS)
My, = Moment about the y-axis (FT-LBS)
L

Actual length of member (FT) assuming pinned ends
Actual width of member (IN)

Actual depth of member (IN)



JouN DoE & ASSOCIATES
CONSULTING STRUCTURAL ENGINEERS

111 Your STREET

SAMPLE PROBLEM

Jos

SHEET NO

OF

CALCULATED BY

DATE

DATE

CHECKED BY
AnvwHere., U.S.A. 00000 e COMM. NO.
WOOD COLUMN LOCATION 5’7 '4
(PUSH LABEL A)
(PUSH LABEL B TO INCREMENT DEPTH (D) AND HOLD WIDTH B)
ENTER (R/S) STRESS DURATION
Fb Fr Fe E - FACTOR WOOD SPECIES
1400 ps1 | 825 psi| 975 psi|l.&x 10° psi 115 #2 Southern Pine
[} (— TENSION
Enter .G P +COMPRESSION)
["ILENTER (R/S) M +
Yy
3 P M xx M yy Mux
FT= FT=-
. B0,000LBS 400 1:s | 300 ::
-
SLENTER (R/S) L
> L B (WipTH) | D (DEPTH) > )
L 15.0 FT1 | 3.6 n| .5 1 ‘ﬂ
-
2 5 ®
ba s
<\4 /
PRINT —
Tension] ft/Ft fb xx/Fb fovy/Fb ETE.BS.KZJ E
TRIAL Co e - MEMBER
mp| Ff</ FL Qx/(Fb-:éﬁ) szzngb-JjF'c) =comp SIZE
1 ).6228 | 0.114] 01415 |/.876S |55 x7S'
2 2.541¢6 | 0.0357 | 0.033] 0.G153 (15 " »9.5’
3 n X "
4 n x ]
5 v xf "
1. STRESS DURATION FACTOR: L
PERMANENT -~ ----=------0.90 SNOW- - === 1.15 IMPACT= ++v==-2 .0
NOM..-.-.---....--.......1-00 wIND-.........-1.33 MSE
2. Fb Allowable bending stress for normal or repetitive member usage. 8)( )O
3. P + Indicates compression in program
— Indicates tension in program
4. Mxx and Myy can be positive-or negative. They are always converted te a—positive
moment in program.
5. B and D incremented by 2", unless Label B is pressedand then depth only is incremented
by 2".
6. L/D< 50; L/B=50
7. 1If the wood properties do not change, enter the next load, etc. (Program returns
automatically to Label C ready for next column load).




HP-41C User Instructions

4 WOOD COLUMN
"woopcoL”

(@) ] M

PAGE

14-4

NO. CARDS 3

STEP

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

TURN PRINTER ON

MANUAL MODE - DISPLAYS PROMPTING

STATEMENTS ONLY

NORMAL MODE - DISPLAYS AND PRINTS

PROMPTING STATEMENTS

TURN CALCULATOR ON (USER MODE)

WIN

PUSH SI1ZE 060 TO

PARTITION PROGRAM REGISTERS (SKIP

THIS STEP IF CALCULATOR PARTI-

TIONED FROM LAST PROGRAM)

LOAD PREPROGRAMMED MAGNETIC CARDS

=

PUSH LABEL A - WOOD COLUMN; INCREMENTS

DEPTH AND WIDTH

PUSH LABEL B - WOOD COLUMN; INCREMENT

DEPTH AND HOLDS WIDTH

PUSH LABEL C - NEW LOADING CONDITION

PROCEED TO CALCULATION SHEET

Nio

ENTER DATA AND PUSH R/S KEY

DATA

REPEAT STEP 7/ UNTIL PROBLEM COMPLETED

I
I e =T




HP-41c Program Listing oace 1h- 5
STFP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY _ KEY CODE COMMENTS
@1+LEL ~HOOTCOL " m 8512
A2eLBL & woepcol [ 5+ ] Lx12%
83 SF 4@ 57 ST0 23 )
i 53 g 1 .
AdeLEL 12 I 59 PRONPT a—1 Enter B(wnHL)
a5 5F 1 ] 68 ST0 05 T
B 5F 12 ] f1 PRX
87 "=CALFROI=" | 62 "1 1
#8 PRA 63 pronere—] Enter D (Depth)
89 ~CALCULATOR PRa- 64 STO 86
10 "HGRAKS" &5 PRY 1
11 PRA 66 ADY 1
12 OF 12 -
13 AV : 67eLBL 11
14 "Fb- - £ RCL 23
15 PRONPT +—1 Enter Fy, - 69 ROL 65
16 PRY - 78 RCL B5 I
17 570 @8 - 71 #=17 B or D smaller
18 "F 1" 1 - 72 %OY
19 priyp7T e— Ewter Fr ! 73 RN porL L
28 PRX 1 - 74 or argéey
21 570 8 1 S 75 570 24 B %}
22 “Fer . 76 5
23 pRowT 4— Enter R f 77 %=1? L, < 50
24 PRY - 78 GT0 81
25 STO @2 ; 79 RIL 20
2% - 88 RCL 85
27 pRoNPT «a— Enter E L 9y .
23 E6 ’ 82 RCL 86
29 * ' - 81 s P
wey — Ex 10%ps | 84 ST0 &7 fo =80
31 STO 83 ! 85 RCL 82
32 "S.0.F." tor o 86 RCL &4
33 PROMPT «a—— Enter ress : 87 *
34 PRX Duvation Factor F 88 X(=v7 }’cé_ sDFEx g
35 570 84 ! 29 GT0 81
9 RCL 21
36eLBL 12 i 9 72
I78LBL i 97 *
33 ADY ! 37 RCL 85 fb - 1ZM+ G
39 -t ] 5 a4 s XX '@‘5&""
40 PROWPT +—|Enley P I 95 RCL 86
41 PRY 1 i 9% ¥
42 STO 28 ] i 7
43 “MEx- ] i 98 5T 0 Fbxx
44 PROMPT 4—) Eviter Myy I 39 ReL 96
45 PRY ] ) 198 RiL &4
46 STO 21 181 *
47 "Myy- I 182 ¥¢=Y? foxx 2 G.DF« Fl;
48 PRINFT a—| Enter M 183 GT0 21
49 PRX Ente Xy I 184 RCL 22
58 STO 22 | 185 72
S1 ADY [ 196 * 70
52 -LENGTH" . 187 RCL A% bowe |ZMxG
53 PROMPT et Evrf'er L j 188 / Y= o
54 PRX | 189 RCL A5
1 1 | |
REGISTERS
00 01 02 03 045fress To5  Col \JO6  Col |07 08 09
"Fb Fr Fe E Duration " g w.Jﬂ. D pepth fe orft )Cbm 2
10 11 12 13 14 15 16 17 18 19
20 21 22 P3 L 24 25 26 27 28 29
P Mux [ZMyy Bingesy | B0 %4y
30 31 32 33 34 35 36 37 38 39
0 1 LY 13 LY. 75 75 7 Lt L)
50 51 52 53 54 55 56 57 58 59
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
118 %12 [ 163 7 ]
1t s I 164 4 ], b
112 §T0 25 fo I 165 V4% |F=E _3){_.;)‘
113 RCL 98 ¥ i 166 3 ] </l K
114 RCL 84 [ 167 / _
115 # _ [ 168 CHS _
116 %e=1? , 26.DF [ 169 1 _
7 cro e }\bjj S.DExFp [ 178 + 4
113 RCL 87 | [ 171 RCL 02
119 %387 ‘ [ i?g o
128 G0 02 7
21 RBs | Tension Axal |
122 RCL 81 T74+LBL 79
123 / Load i 175 .3 For Lp2k
124 PRY  —sm] Pyt i 176 RCL 83
125 RCL 88 P [/FT i 177 + Fe = O3E
126 RCL 86 173 ROL 24 L/o)?
127 7 , i 179 %12 Z
iz; I:RX — Print )Cl,x, L [ 198 /
xga RCL 25 TRT*[BL 7%
131 RCL 08 i }gi wL o7
132 / ‘ :
133 iy —] Pl )Cb /F 184 / .
134 + SV Tl 185 PRy — Print f;/F:
- 136 STO B9 3
135¢LBL 14 - 187 RCL 86
1360L8L E - - 188 XEQ 83
17— PranT = - 189 RCL &7
139 RCL 85 . - 199 +
e — Print B @width) 19 ReL. o8
148 RCL 86 ‘ B 192 %OY
141 Ry = Poynt D(Depﬂv) - igz .
142 RIN - 94 ReL
143 RIN . - 195 %Y
} 144 ¥EQ 8] —] Check i B 196 7 , ;_\
Returns 45 gy Fory oo foyy 197 pRx — Print  Thxx
,,"'g,. 146 ADY /{c"' "E‘b‘*’--;:-llpz - 198 5T+ 89 E;—J}‘
ni? [ L A%
147 5T 12 < Chvess Duraiod 199 ROL 05 e
Fact 2 209 XEQ 03
1480L8L 81 dctor 201 ROL &7
149 ALV o *
158 RCL 94 - 203 RCL 88
151 %92 Add 2" 4o depth 204 KOV
152 BTN om E 205 -
153 2 Add 2"+ Width | 206 RCL 25
e w | when Féissetf 2wt
156 ST+ 85 ! 209 ki —sml Print Floyy
157 610 11 8 218 RCL 89 < =J
211 + Fo-Jf
158LBL 82 - 212 670 14
159 XER 87
W7 B 2134LBL 83
161 €10 89 Yo >K . 214 RCL 23
. 162 XOY Lp <K . 215 X0
LABELS FLAGS SET STATUS
Ay~ B~ € .~ P E 7 Pt FLAGS TRIG DISP
ON OFF
F 8 H J i oD M| DEG m | Fx m
a b c d e 5 1 O ®| GRAD O SCI 8
2 0m RAD O ENG
01\/02\/ 0~ 4\/ 0,_~ 7 s 0o. n
06 o7, (8,7 P9, Jio, -~ 9 0 p1 Jiz.~p3 pa s
T 2 _— |13 T |5 & [I7 8 |19 p0o pPI P2 |33
16 7 18 19 20 P4 25 26 |27 R8 29 30 |31
21 22 23 24 25
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HP-U1c

KEY ENTRY KEY CODE

Program Listing

COMMENTS

STEP

KEY ENTRY

KEY CODE

PAGE_14-7

COMMENTS

216 #

217 ST0 24
218 11

219 X{=Y?
229 GTO 84
221 8

222 RTN

Lp <l

Set J-’-‘O

223+08L 84
224 XEQ 67
225 Y?
226 GT0 85
227 1!

228 -

229 Ry
238 1

231 -

232 ¢

233 RTH

< Lb<K

K =0.671\|.E
Fe

J= ('/D)—Il

k-1l

234+LBL #5
233 1
235 RTH

Lib 2k

Set J=|

Ksaéwyéé
C

Clears Flag ¢

o Hald Co)umn
Width







FEET-INCHES-SIXTEENTHS "FT IN16"

PROGRAM DESCRIPTION

15-1

Program converts decimal feet to feet-inches-sixteenths, converts

feet-inches-sixteenths to decimal feet or simply adds feet-inches-
sixteenths as a string of dimensions.

You must first enter the number

into the display prior to pushing the label key to convert or add your

number.

The number in the display will be rounded off to even sixteenths
of an inch, but the printed tape will contain the sixteenths and two
numbers reflecting fractional sixteenths (not rounded).

1. Label A - Converts decimal feet to FT. IN lgths

2. Label B
3. Label C

4. Label D

5. EXAMPLE:

- Converts FT. IN lgths to a decimal number

- Clears registers for adding dimensions in Label D

and E

Will not clear the display register

or Label E - Sums a row of dimensions; all dimensions

Label A

Label B

Label D

or
Label

must be in FT. IN 1l6ths,

You can add a

negative dimension provided the total is

positive.

Display
27.6287 ——————e=-27.07.09

Feet Feet
Inches
Sixteenths
35.11 13—=35,9844
Feet Feet
Inches
Sixteenths
35.1113 ———»=35,1113
47.0609 ——==83,0606

-22.1009 —=60.07 13

Feet-;}— |
Inches

Sixteenths

Printed

FT. IN16>DECIMAL
27,6287
27 . 870371

DECTMAL FT, IN1£
351113
35,9844

CLERR

ALD FT.INt#
35,1113
35, 111309

ADR FT.IN1A
47,0689
83. 0860500

ADD FT.INIE

k¥
*ky

ki
ok

*x¥
k¥

*kk
*ky

xk%
Fkt
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HP-41C User Instructions PAGE

NO. CARDS __ 2

‘1 FEET-INCHES-SIXTEENTHS
=

FT IN1E
N A

OUTPUT
DATA/UNITS

INPUT

STEP INSTRUCTIONS DATA/UNITS

X
m
<
Dw

1 | TURN PRINTER ON

MANUAL MODE - DISPLAYS PROMPTING

STATEMENTS ONLY

NORMAL MODE - DISPLAYS AND PRINTS

PROMPTING STATEMENTS

TURN CALCULATOR ON (USER MODE)

WIN

PUSH SI1ZE 060 TO

PARTITION PROGRAM REGISTERS (SKIP

THIS STEP IF CALCULATOR PARTI-

TIONED FROM LAST PROGRAM)

4 LOAD PREPROGRAMMED MAGNETIC CARDS

5 PUSH LABEL A - CONVERTS DECIMAL FEET TO

FT. IN 1bTHS

PUSH LABEL B - CONVERTS FT. IN 1BTHs

TO DECIMAL FEET

PUSH LABEL C - CLEARS MEMORIES

PUSH LABEL D OR E - ADDS FT. IN 1bTHS

I
I




Hp-U1c Program Listing pace 15-3
STEP KEV ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
T pielBL "FT INtE® 56 INT
82 SF 12 NOALPRO” 57 ST0 86 Inches
83 *=CALPRO=" laYor 58 -
84 PRA %ﬂc"r Im < 59 109 1
85 “CALCULATOR PRO" °% 60 1 . e
86 “HGRANS" 61 ST0 &7 ] 1@
a7 PRA 62 16
83 CF 12 63 / .
64 RCL 06
A9LEL es Decimall 65 +
18 ADY Nwm er +° 66 12
11 70 a1 ET.IN 1gths 67 7 1
12 “FT. INI6YDECINAL" 68 RCL 05 1
13 PRA 69 + | el
14 RECL 81 ‘ L 78 PRy ——»] Prints Decima
15 k% —Privit Number 71 ADY 1 Numbey
16 ENTERt Feet 72 RTH 1
17 N7 Foeh
2 ST0 a5 ee [N 1 '
1 o TELE ] Clears Registers
28 12 75 PRA 01,02,03,04
21 % 7%
22 ENTERY 77 570 a1
23 INT 78 5T0 82
24 5T0 4 Inches 79 510 03
25 - 80 ST0 84 ;
2% 16 81 RIN ;
27 + 82 RTN 1
28 570 47 Ioths ez
2RCLES g30LBL Adds ET.IN @
38 RCL 86 ) 844LBL E
3 188 ] 85 ADY
32 . | 86 STO 81
13 + §7 “ADD FT.INi6"
34 ROL &7 83 PRA
35 16980 89 RCL A1 i . b
W/ 98 PRY =3 Prm'l‘s Number
7+ N 91 ENTER!
38 FI¥ & ol 92 INT J
79 PRY —— Prm‘l'e FIN @ 93 5T+ 82 | Feet
48 Fix 4 94 - 4
41 ALY 95 108 ]
42 RTH 9% + ]
97 ENTER?
434L0L £ | Converts ET.NIGH 98 INT inch
44 ADY ; + 99 ST+ 3 lInches
) mal FeeT |
&5 L. s ] 10 PeS l [ 169 - ]
46 PR 1 . L 161 108 )
47 Py ——sml Prints Number 02 * |
43 ENTER? ] 103 5T+ 84 16—
43 576 &l 1 104 RCL 94 )
SR INT 185 16 )
51 570 85 Feet 186 / ]
52 - . 187 INT 1 cpvert
. cess
53 1688 . 183 ST+ 83 1 Converls ex
54 * ) r 189 16 ] 16™> +o Inches
55 ENTER! ] 118
REGISTERS z o7 o o8 9
+h 0 s
00 % I;fed 02Feet Inches [ 16 |SFeet |Mnches | 1622
10 11 12 13 14 15 16 17 18 19
20 21 22 P3 24 25 26 27 28 29
30 31 32 33 34 35 36 37 38 39
70 5] 1Y) 3 Ly 15 13 7 75 g
50 51 52 53 54 55 56 57 58 59
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[ ] [ ]
wp-Ulc Program Listing PAGE
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
111 57- G4
iif ';CL g Converts, exces -
14 - Inches to Fee
115 N7
116 5T+ a2
{117 12
;12\ # C)\eck or nesa.‘,'u/e, TS
119 7 %@ ve a & and
128 B act one inckh——1—
12t Clneck For neg,a:ﬁve
2 Ynches ; 1v§180
add 12" am:l GuH’\:q.d
one Foot
131 RIL B
132 1AAGA 750
134 4
135 RCL 41
136 RO
177 Flu & )
128 PRY —gpf Prant 07(\
139 FIL 4 FT.IN 16
148 ROV —=—
141 FTH
adds 2 do |
o3 an
4 e% tracts one
ol Foot from Reg 92
147 FTH
ﬂJa’s 16 +o
Pegot and Im
*‘Y‘acf's one
Inch ]Oram Rej
160
220
LABELS FLAGS SET STATUS
A — [8 7 ¢ p E 1 FLAGS TRIG DISP
ON OFF
F 6 H ! J/ 4 3 o0 M| DEG ® FIXE
a c d e 4 5 1 O ®| GRAD O scl
O
1 02 03 04 05 js 7 g [él] : RAD O ENG
06 07 08 09 10 E 9 0 1 f12 13 14 |15
1 12 13 4 15 6 1/ 8 19 po P1 22 |23
] 18 19 20 P4 25 26 |27 P8 29 |30 |31
22 23 24 25







CALCULATOR PROGRAMS

3119 WATERLICK ROAD
LYNCHBURG, VIRGINIA 24502
804-237-3825
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