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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
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HANDY REFERENCE

Working Stress Design Versus Ultimate Strength Design in Programs

Steel Percentage P = Py

2

Factor Safety or Load Factors 1.7

 

 

 

 

 

 

 

 

 

 

 

 

 

USD

_ Vu _ | _v _V 2 gece
Beam Shear Vy = gbd =2[f'c Viallow) = 1.7 x $ = I55d = 1.7

WSD

V(allow) = 55% x 2\ff'c = 1.1 Jf'c $ - 0.85

USD

. _ Vu _ vy xp _V _4@yf'c
Punching Vy = gba = 4. /f'c V(allow) = 13 = IY = 17

Shear WSD

V(allow) = 50 x 4 f'c = 2Jf'c $= 0.85

CONCRETE STRENGTH f'c = 3000 PSI £'c = 4000 PSI £'¢ = 5000 PSI

Factor fy WSD USD WSD USD WSD USD

2.56 _ |
i 40,000 PSI 1.44 1.7 1.44 1.51 1.44 1.51

3.94 _ 5 3,
60,000 PSI 1.76 1.7 : 1.76 2.32 1.76 2.32

575 767 _ 4c; 895—_— = — = 27d = 2

x 40,000 PSI 226 1.7 338 324 1.7 426 1.7 526

497 _ 1662 _ 79% _ 467
60,000 PST 204 1.7 ~ 292 295 1.7 = 389 390 1.7

Beam HX = 55 PSI ot63 PSI 2k = 71 PSI
ve 60 PSI 70 PSI 78 PSI

>

Footing 220 _ 119 ps1
v, 110 ST 2 126 pST [126 PST 141 PST 141 PSI

i 1 |       
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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.



1-2

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/£t>)

HS = Height of surcharge (feet)

a = f53/12,000 for Working Stress Design

= a,/1.7 = # fy (1 - .59w)/(12,000 x 1.7) for Ultimate Strength Design

K = %fkj = 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

HP

FTG = Footing thickness (feet)

Toe projection (feet)

Heel projection (feet)

Mo = 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)

x = Location of resultant from toe (feet)

£, = Soil pressure on tips of heel or toe (Kips/FT2)

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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CONSULTING STRUCTURAL ENGINEERS (PUSH LABEL A, INCREMENTS HEEL AND TOE
111 YOUR STREET PUSH 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.
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| PROJECT RAN BY:___________DATE:

ENTER (R/S)

_ = 3000 | H (feet)] STMT D I(inch) D(inch) |Soil H HS a

3 5 o%/#|20.0112.012.5 "10.0 "003 2.0 1.7&

|

=1 S| sT™T D
I (inches) (inches) PRINT

3 | = STEM DESIGN
ANNAN: » SECTION|MOMENT|SECTION| As (reqd As (min.)

tu ‘o|-8 Ne HEIGHT THICK.| M
al , : DI § & (FT)

|

(x1) ON)

|

"ad [=0025bt
3 finches) |£ | [2.0 0.16 |13.000.00650.39®

| $d 24.0 lo-80 ||4--.00 0.0395 0.420
M602 5.0 12.1 |I5.00]0.8983 0.45

5-0 4-48 |)6-000-1856]043
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z : 510.0 8-00 [7-0 0-3/3505]
g x | [6]12-0 |[2.96]18.0 10-475|0-54-

KoweepMolet _E| [Fr V2 [74:0 19-60119-0 0.674|0-57
ou TH—Wa 2H [leo Ze [200 091 [0-00
4 ited th PERreer 9118.0 21-0 [1.194{]0-63

020.0 52.00 22.0 [1.515 10.66
 

Drain vy IAL,” R
along Big TXSIEHeer = [9 .

OKIE 2fQ EIT 7 3
= AE nS #ARTE(a/s) PRINT ge R/S) 2)     
          
     
       

 

 
 

      
    
 

 

 
 

 

 

 

 

   
 
 
     
SEAAT K M(allow) Vv SHT (feet)
Yd oT EE 204 [177.57%[o.0308% 1.00

Po TRIAL FOOTING
os geet) | ENTER(R/S) PRINT  ENTER(R/S)
© [SIMI+D "#8012 |[TP tteet]HP (feet) [FTc WiDTH] FT6 Pp Z

~[ 305.019.8232 11.88%o HO
PRINT PRINT FOOTING REQUIRED (FIX U3)

Mo BASE SHEAR TR feet) [Hp (feet)|FTG WIDTH| FTG |
Go34% 2.46 Kk 4,0 @.0 ! 11,833 1.833]

PRINT
MR (Kft) [GVERTURNING w X gesbirant| fp (max.) fp (min.)
53.09" 2.3078 21.153 % 4.10 F1|3.433%4| 0.142%

PRINT
M (heel) Ag(heel) M (allow) V™ (heel) USE |

3197%(] 0.982 %| 9.78 [0.040% #¥9@)2
PRINT
M (toe) As (toe) V~ (toe) USE |°PR¥erTBn [Passive Press. KEY DEPTH

21499 “1 0.000°%0.045) 4] * F@|2| 0.45 [3.503% 2.0FT
WEEP HOLES FDM. PIPE KEY SIZE FORTEC TEMP FIEEL

4"¢ @ 10-0"% 4"# PREFORATED Dex 2°0" #7®12 7©12       
 Shear Nel Problem [7
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111 YOUR STREET

PUSH LABEL A

PUSH B, HOLDS TOE PROJECTION (TP)
PUSH LABEL C, HOLDS HEEL PROJECTION (HP)

INCREMENTS HEEL AND TOE
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ANYWHERE, U.S.A. 00000 PUSH LABEL DIF SURCHARGE IS TO BE INCLUDED IN RESISTING MOMENT.
| PROJECT! RAN BY: DATE _ _

ENTER (R/s)

f= B00 H (feet)) STMT |Dilinch)| Dlinch) [Soil H HS a
: 2200 20 112 "2.5 M10 "oo3 %l 2.0 "1,76

=| =| st™MT D
uw 7 (inches) (inches) PRINT

S = STEM DESIGN

e PASTE Ha SECT ION|MOMENT|SECTION| As (read) As (min)
w PIL o 3 Ne HEIGHT THICK. M
L z I. "p11 © 5 (FT) (x1) ON) = 0025bt
< 1° (inches) = | |2.0 0-1 13.0 SogFsash

CH sgeypl 21ho 10-80 14.0 0.03950. 420,
*gizewdl « fet EF ? 30-02 |I5.-0 10-09220 450
ager —t | Jiorepgern| 4 8-0 4-48 6.0 101886/0-480

<l lee 4 5 10.0 3-00 17-©O 0.af 1 0.5]0.

Sg = EA ca] 6112-0 29g [8.0 ¥-475(0-
Fa Weep Hod 8 be SIS THM--0 9-60 |]9-0 0-69 0-570
lock Iees 816-0 128-16 [20-0 P-9143|0-60
DramaPf ro rE 2s {paper 9 18-0 5-88 21-0 1-194) 0-63

along Bigg] ~—LRPXE flees »R 10 Zo 52.00 [22.0 !SA75rd)
0 ZT Me

41 » oSENTERGas) PRINT ai oy
= : = v vr K M(allow) a SHT (feet)

tn R04 772.87" 0.0308%% |.00 |

AL FOOTING
2 HP feet) ENTERR/S) PRINT  ENTER(R/S)

H#B@I2 TP (feet HP (feet) [FTG WIDTH| FTG p Z
“4.0 '|5.5 '111.3233'.833, Of O
PRINT FOOTING REQUIRED (FIX O

Mo BASE SHEAR TP(feet)|Hp (feet)|FTG WIDTH| FTG

©00.34-18.460¢ 4.0 15,75 11.583 1.83%
PRINT
MR (Kft) |GVERTURNING w X2Shrranr] fp (max.) fp (min)
46.43] 2.2074|20,5%24-"(3.89) F1]3.526%0.0275%

PRINT
M (heel) Ag(heel) |M (allow) V~ (heel) | USE
0.99"110.9493%|©9,78 ¥0.0407 %4 *9€12|

PRINT
M (toe) As (toe) V~ (toe) USE COREScrTEN [Passive Press. KEY DEPTH

21.99 "0.675% 0.09574 #8812] 045 [3.50374 2.0 FT
WEEP HOLES FDN PIPE KEY SIZE FORSp° 1eMF BOT” |

A'$ @10-0"%| 4" PREFORAYED 1510x200|#7@)2 |F7@)2
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User Instructions PAGE 1-5

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)
 

W
I
N

PUSH (xe) (arena) g1zE (Atma) (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
 

N
o

ENTER DATA AND PUSH R/S KEY DATA
 

 

 

 

REPEAT STEP / UNTIL PROBLEM COMPLETED
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HP=U1c Program Listing once 1-6
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENIKY KEY CODE COMMENTS

AI+LBL “RETHALL- eT 52 PRYoo or bi Retaining Wall oh
54 /

A3eLBL A 55 570 21 0

85 CF 82 and Toe 57 PRONPT .
R6 GTO F 55 PRY <t—] Enter Soil H

59 570 84
A7LEL B 68 "HS"

#3 "HOLD TOE* Hold Toe and 61 PRONPT «——] Eviter HS
#9 AVIEW Increments 62 PRY
18 SF 81 Heel 63 510 85
11 CF 8 ee 64 "a"
12 670 F 65 PROMPT 4—r] Enter

66 PRY = fs

nc Hold Heeland 51 #5 /f2000
14 “HG * bad

15 AYIEN Increments Toe 69 STO #9 start Count
16 5F 62
17 CF al 704LEL 11
18 GT0 F 71 aby

72 ROL 89 \
194LBL Adds Surcharge 73 PRY ——p Pyrwt Count

26 “ADD SURCHARGE" + of 74 RCL 09
21 AVIEW © resisr! 75 pix —= Print Hy
22 SF i Moment f 76 X12 Distance from top
23 STOP Flag ¢ Se 77 ROL 4 of wall

78
240L8L F 79 2 2
25 SF i 88 / { M= Sail Hx (He) [Hatt
2 SF 12 a1 RCL 85 Zz 8

27 *=CALPRO=" 82 RCL 68 J
25 PRA 81 1 J

29 “CALCULATOR PRO" 84
0 "HGRA 85 +
71 PRA 5% * |
32 OF 12 27 pry ——s] Print M
3 AY a8 570 22
4 "He 89 RCL #3
35 prover— Enter H 98 RCL 2
7% PRY 91 + |
37 18 32 Ry — Privit STMT+Dy
8 93 570 83
39 STO 26 Wo 94 RCL 82
48 570 08 35 -
41 “STHT" 9% STO 88 1 d=(e™7+Dy) DI
42 proned—o, Entey stmt 97 d (TT Y

1 Effective De it
43 PRY 93 RCL 86 Le P
44 STO al aq ; |

45 STO 43 180 PRY ——s=] Print Ass M
46 “Ii 181 RCL @3 ] ad
47 PRoWPTe— Enter Dl 162 .03
48 PRY 183 *
49 STO 82 184 PRY =P] As(min)=,0025bd
59 -]* 105 RCL 20 =.0
51 pRoNpT —] Enter D 186 5T+ 68

] | 187 1
REGISTERS ~

00 01S 02 D 03 5TMT+Du[ 04501] A HS [06a 07 Mr Bg 09 Coup”Ha z 02987 N[0450i] [05

: 1 Fla 6 1 18 1910 pM, [1 12 p [3x 14 ACE 7

D Vbase SH208 212 22M p3Vbase 24M 25SHT [26 27 28 29

30 31 32 33 34 35 36 37 38 39

40 31 7 13 23 15 15 7 18 9

50 51 52 53 54 55 56 57 58 59          
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Hp-i1c Program Listing pace 17
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

’ 188 ST+ A9 i 164 12
189 RCL 89 [ 165 /
1a 11 166 +
1 - 167 “FTG WIDTH
112 X¢8? A Bollom of Wall 7 168 AYIEN
113 G10 11 Rio 169 PRY —=] Pint FT4
114 AY 178 ST0 15 WIDTH
15 “Kk 171 FTG"
116 ProTt—] Enter K 172 PROMPT @—] Eyiter FTé
117 PRY 173 PRY
118 70 22 174 570 89
119 RCL 08 175 RCL 08
120 X12 176 + i
121 # {77 STG 2# FT4+ H
122 3 178 ¥12
123 184% 179 RCL 24 HE
124 + [ 180 * So) 4

125 =M ALLOW" 191 2 5
126 AYIEW Mallow) d?k(2) [ 182 / me
127 PRY= = 123 RCL 85 _a | HH
128 RCL 68 I2000 184 RCL 28 Mo= Soll Txt x
129 RCL 28 185 3
170 - 186 (Hs+)

dre |Roth Su
123 7 Height of wall gsm |
134 RCL 85 199 RCL 20
135 + 191 2
136 RCL 98 : 192 7
37 y= Soil Hx Hu H+Hu 193 RCL-&5
138 RCL 04 v3 3 ) 194 +
139 * 'XdN : 195 ROL 04
148 12 | 1% *
141 7 nM | 197 ROL 28
142 RCL 08 | 198 *
143 / | 199 §T0 23
144 “y= | 208 12

| 145 AYIEW . 281 ST 83
| 145 PRY ——w Print Ur 202 p- | eh "o

147 =SHT" 203 PROMPT —a—] EViTEY
143 PROMPTt—| Enler SHT 284 PRY
149 PRY 285 5T0 12
158 S70 25 206 =2"
151 ALY \ r 267 PROMPT -—EEnter T

152 “TRIAL FOOTING" Tal Foo ng 208 PRE
153 AYIEN 209 STO 1;

| 154 “TP" —
155 pROWPT <a—o Enter TP ZI6vLEL :
156 PR 211 RCL #5
157 ST0 1 212 RCL 68
158 “H P- 213 FS? 88 Add Suichavge
159 PRONPT -a—] Enter HP 28 + n Pesis
160 PRX | 215 omer]iy
161 S70 82 | 216 *
162 + 217 ROL 82 Flag ¢ det

| 163 RCL 63 | 213

LABELS FLAGS SET STATUS
A ~~ vv [Cv P E T 1 FLAGS TRIG DISP

ON OFF

Fa—f ov HI I ~~ BAR oO BM

|

DEG mM

|

Fx m
a b 0 d e 5 10m GRAD O SCI 0

RAD O ENG
—|Z Z 05 7 = =

06 07 08 09 10 9 0 pLA12,3 j4 [is
1 3 — 1 15 5 [17 [8 [19 po pI p2 [23

5 7 8 19 20 Pr | 6 [7 ps [29 [30 [31

T 77 23 78 75 |           
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OMMENTS

Program Lis
KEY CODE <

STEP KEY ENTRY

-

MENTS

dl
289 -

t

HP-U1c KEY CODE com
[

298 LAST
Mnet_ Fiquidih

219 STC
] Wy -

|
22 RCL 15 1¢check Kern

or a
TP

fore | Increment Fig

221

294

nc ide of

22 7 MyUgh{HE
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159 PRx = PpinT 429 /
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FOOTING - AXIAL LOAD "FTeGAL" 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 = Footing length (feet)

W = Footing width (feet)

T = Footing thickness (feet)

Earth Thickness = Thickness of earth on top of footing (feet)

B = Width of pier (inches)

C = Length of pier (inches)

Ag = Area of reinforcement (in2)

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

K = %f.kj= M/F = M/bd2 for Working Stress Design

My/(F x 1.7) = # f'c w(l - .59w)/1.7 = K,/1.7 for Ultimate Strength Design

P = External load (kips)

Fy, = 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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IF FOOTING PARAMETERS DO NOT CHANGE, YOU CAN ENTER AS MANY LOADS ASDESIRED
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© BIeLBL “FTGAL" ——— 54 +
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

[18 AY ' 166 11
11 XOY 167 *
12 - | oressure, | 162 "¥ ALLOW"
113 §T0 22 =] S01 I 169 AYIEW
114 RCL #8 Causing Bending, 178 FRYi Prin Valour)
115 RCL 9% 171 ALY | bd
116 KER 84 72 ADV =o.
117 RCL 81 73 ADY
118 * 174 670 C Lo To &
119 RCL 82
128 12 [75eLBL 2
f21 + d . 176 PROMPT Prints and122 1.5 =TxI2 -3.5 77 PRY Stores Data
123 - 173 STO IND 25
124 STO 23 179 7182
125 / 132 RIN
126 RCL &7 Broldsge17 181eLBL 82
128 HAIN" MANN 182 1.5 Factor
129 VIEW M 187 + for or
138 PRY =a Print Ag = 134 RTH
131 RCL 81 ad
132 REQ 85 135eLEL 3 Add 2" to Length
133 RCL 81 196 25
134 ¥EQ 86 187 aT+ 8a "
135 ROL 22 182 F37 aA Add 3" to width
136 RCL 81 {89 ST+ 91 if Flag ¢ set
137 RCL 85 198 GTO 12
138 YER 84
139 RCL 08 191eLBL #4
149 + 192 12
141 REL 23 1a3 _ \
142 1 134 - M= Wx Weendina
143 - d dup” 195 2 L Zaz144 570 23 =am~ 194 1 —&
145 / T : ST 2% J X 2

19; ST oJ 2

146 ROL #7 192 X12
147 / 199 +

148 ~TRANSVERSE" Transverse 289 2
149 RYIEN : 281 +
158 PRY —s Privil A= 282 5T0 24
151 RCL @@ a 283 RTH
152 XEQ AS
153 RCL 2B4eLBL AS J
154 XEQ 8 285 1
155 RCL 65 206 + J
156 RCL 8% 287 INT |
15 : 203 PRY ——m] Print N2 Bars
52 ROL 23 2n9 + |

153 + 21 pix ——s] Print As/bar
{68 REL 23 211 RCL 25 )
161 + 212 RIL 23
162 2 213 12
161 + 214
164 ROL 23 215- ]
165 + _] 216 ROL 22

1 l 1 1

LABELS FLAGS SET STATUS
AB Cv P E 0 1 FLAGS TRIG DISP
F G H l J a 3 cm P| vec wm Fx m

b Cc d e 4 5 10. GRAD 0 SC 0
ow [02 vv 03 NN 04 vo 05 vv | 7 2 0 . n

06 y~— [07 08 09 10 Is 9 fo hiA12,.-P3 ha Jis
TZ 7 | 7 TS 5 [17 [8 [19 po pI pz [23
6 / 18 19 20 Pa 25 26 |27 R8 29 30 |31

21 22 23 24 ed            
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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
"ECCFTIGC'". 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 b, x d

 

Mj, =M + H (T + Earth thickness + Z)

F,= _P + 6M
LxW 2

Wx L

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)

Fy = 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 4d) (in?)

v = Beam shear at face of pier or punching shear at d/2 (kips/in?)

a= £.3/12000 for Working Stress Design

=a/1.7=4 f, (1-.59w)/(12,000 x 1.7) for Ultimate Strength Design

M/F = M/bd? for Working Stress DesignK=% fkj

= M/(F x 1.7) = 4 £', w (1-.59w)/1.7 = K/1.7 for Ultimate Strength Design

F = bd%/12000

il Compressive Concrete strength (PSI)
c

fy = Yield Strength of reinforcement (PSI)

A (min) - Footing = .002 x Gross Footing Area
Pier = .005 x Gross Pier Area
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Anywhere, U.S.A. 00000 COMM. NO.

FOOTING LOCATIONS: FOOTING B=7 | ECCENTRICALLY LOADED FOOTING 3)
(PUSH LABEL A) | (COMBINED LOADS)

PUSH LABEL B FOR HOLDING WIDTH OF FOOTING.
TER (R/S) DEAD + LIVE

L W T EarthThek z oTone PL+te MoustL House

40 Fil oF] 1.5 FT[2.0 F11 3 rT 4 %|150 *| 20 | @& *
X

DEAD + WIND Ci ,shean@d
PoL+wtL Mou+we Hou+we rry 4 2

75 | 5 ®]2 F 3 of TEP
HRRER

LYpd

DEAD + LIVE + WIND as (uso)| Be (usp) CC b—-tl
Poretr+wi Morruswd Hotsusw] @ (WSO) K (ws) | Shear€ ffucp

125.0% 7 *| 3 *| Me

|

204 x
FOOTING REQUIRED (PRINT) P

L w | T | H

o.715 F171 8.75 Fj 1.50 FT| - Mix

DEAD * LIVE (PRINT) - i TIT=7TT=77=WW="==
PoL +LL Mowe |How+e Fomax) Fe@min) T 3 FATies@zAF JE 2°CL

1500" 200°] @.0 [3.852%|2.07e%] &}f 3 A
DEAD + WIND k rr

Porewt Mowtwr |HoL+rwe Fe(max) Fp(min) A

75.0 | 5.0 ¥| 2.0 *|ll9657%(14239% 3 L
DEAD + LIVE + WIN ~
Po+LL+wi Mov+Liswr| Hoursw Fp(max) Fp(min) oH | |

125.0%] 7.0 “| 3.0 *|29402%|2.142c% nim
PIER; ENTER(R/S) PRINT Fe(nazy 2

B c Asimin) Mimasy| As orAs| REINF Ties Sketch
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<q ECCENTRICALLY LOADED FOOTING

=
=

PAGE 3-4

NO. CARDS 0

 

 

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)
 

W
I
N

PUSH SIZE 030 TO 
PARTITION PROGRAM REGISTERS (SKIP 
THIS STEP IF CALCULATOR PARTI- 
TIONED FROM LAST PROGRAM)
 

LOAD PREPROGRAMMED MAGNETIC CARDS
 

u
l
l
=

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
 

ENTER DATA AND PUSH R/S KEY DATA
 

 

 

 

REPEAT STEP / UNTIL PROBLEM COMPLETED
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HP-Ui1c Program Listing once 3-5
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

BLoLEL “ECCFTEC:

|

Eaeerrtricall 55 PRY
@2¢LBL A F 56 5T0 12
83 SF @ Loaded 57 IEAD + WIND | Dead + Wind Load
#4 GTO F ECCFFling 58 PRA

59 =p

ASeLEL E Clear FFlog $ to 60 PRONFT ate] 1,ue
P6 CF 68 Hold wi 61 PRY

62 5T0 13
7eLBL F 63 “N*
8% SF 11 64 PROMPT whee){Mow

#9 SF 12 65 PRY
18 ==CALPRD=" 66 STO 14

11 PRA 67 “H*
12 “CALCULATOR PRO" | 63 PROMPT —8—] Hp+wi

13 “FGRANS" 69 PRY
14 PRA 78 570 1S J

15 CF 12 71 *DERD+LIVE+HIND" Dead +] | \

16 ADY 72 PRA Live+ Wind
17 -L* x 73 “p
13 PROMPT a= F 74 PROMPT ~&—FOL+LL+ WL

13 PRY er L 75 PRX
28 ST0 08 76 STO 16
21 “N* 77 *H
22 PROMPT w—d] Enter W 78 PROMPT @— Mp+ LL+ WL

23 PRX - 79 PRY
24 570 al 38 5T0 17
25 =» a1 -H-
2 PRONPT a—] Enter 1 82 pra] Hpu+ LL+wiL

27 PRY 83 PRY
23 510 a2 84 5T0 18 1

23 "EARTH THICK" , F 85 "a" :

7A PROMPTa Earth thicknesst 86 PROMPT wai| Enter a

1 PRY - 87 PRY
2 570 83 - 23 ST0 26

11 2" - 89 “K-
34 PROMPT elm Enter Zz 98 PROMPT etmelenter K

35 PRY 91 PRY
35 + 1 - 92 S5T0 27

37 + s 93 ADY : :
7 570 24 ! % “FOOTING REG) {| Fooling Required

19 “SOIL BRE" | Bra | 95 AVIEW "$ of

4R PROMPT eth—— Enter Sol q |
41 PRY Value | 96eLEL 15
42 5T0 21 iy | 97 18

43 "DEAT + LIVE" Dead + |i oad | 98 5T0 25 J

44 PRA Live L | 99 XE@ 11 | Calculates pL+LL
45 “p= 100 EQ 12 J Footing Requirements

46 PROMPT €—1 Pb41L I 181 5T+ ad
47 PRY ! 182 5T- 85
43 570 19 | 183 RIN

49 *H* i 184 5T+ 94
58 PROMPT =s—— Mp+LL 185 57+ 65

51 PRY 186 RCL 04
52 ST11 187 RCL 21
53 fr 188 XY? | Checks for Toe y

S4 PROMPT | 189 GTO 16 | Pressure > Sol
! HoLaL I 1 Bya Value

DL+LLREGISTERS oLsLL PLM. OLHWL oL+O+wl DL¥LL+WL

00 L 01 W 2TTPELA 0471p max 05 fprmn [064pmax f07pmin 108fpmax 0%pmin

10feutl Z 11oc 12 Hortie N13 Porewi]14Movwo | 15 Hootwi] 16 PotimlTMorrirwd] 18 Horr] gFE Mari

= - ym

20 2120Brg 22 fren. 3 Sx 24BZsEumosCount 126 @, 7 KK |28 29

30 31 32 33 34 38 [36 37 38 39

70 71 17 LK] 13 x5 x5 x7 18 x9

50 51 52 53 54 55 56 57 58 59           
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eo Le 3-61c Program Listing PAGE
HP COMMENTS STEP KEY ENTRY KEY CODE COMMENTSSTEP KEY ENTRY KEY CODE

168 PR Print L118 XEQ 13 - 161 RCL at111 GTO i5 i 162 "NW"

163 PRAL12¢LEL 16 Check Heel pressdre 164 PRE ——a] Print w113 RCL @5 . d - 165 RCL 82114 $3? if<o, an en | ipAsn \ t+
166 T115 GTO 1 meremenTs | tg - 167 PRA \ + Ti16 XEQ 13 if<o. - 163 PRY ———gp] FrIV117 G10 15 s 169 18_
178 STO 25IBLE 1 Calculates PLtwL}1 {71 “DEAL + LIVE" pead +Live3 $a 12 Footia Re wiremef S 172 PRA| 120 5T+ 6 ng Ne 173 40 18 —] Ppyp0let ST- &7 - 174 XEQ 18— Mp)4)|122 RIN - 175 REQ 18 —ad yo0123 5T+ 86 - 176 RCL 84| 124 ST+ #7
177 “F P*125 RCL 96 fo e | 178 PRA126 RCL 21 Checks for To | 179 pry— FP max127 $377 Pressure > soil | {88 RCL 8S Fo min128 GTO 16 P

y mi
26 G resoulL | 181 PRE ———
139 GTO 15

183 PRA
184 XE0 18 — FD) + WL1310LBL 16 Check Heel pressure 5 YEG 18 Aerts

1eLBL 16 d 185 XE 18 —3 MpL+ wi1 ea ; then incremts 186 XEQ 8 —» HoL+wl33 X87 i 187 RCL 86| 134 GTC 16 forig |if<o i 188 *F P*| 135 KEG 13 | 129 PRA136 GTO 15 198 PRY——p Fp max
I 191 RCL #7

128 XEQ 12 Foohin Reguirenents 193 “DERD+LIVE+HIND" EEie + I139 57+ 88 $ i 194 PRA148 ST- 89 195 eo 18— Four+wi141 RIN ]
196 ¥EQ 18 mI Mo)+LL+WL142 ST+ @8
197 REQ 18 ——ppm Hol +LL+WL| 143 57+ 29 [ 198 RCL 8% ]144 RCL #2 - 199 “F p=145 RCL 21 208 PRA146 XY? Checks or Toe 281 PRY ip] Fpmax| wows

|

ressure > Sail | 283 RY ——

a]

Fp
| k

283 PRY —_— mn149 GTO 15 Pressur 204 £10 1'P
SAsLBL 1% essuire C1

I580L8L 16 Check Heel pr PoSeEL 11 | oot and,| 1 oh <0, then | 206 .1
153 C70 16 Increme 208 * 0,“hEar dp.{54 ¥EQ 13 footiing if <0 589 15 ! End155 G70 15 [ 218 RCL 82
— red | 211 + JSEeLEL 16 Footing Reguired | izios ROL A9 T 1 i $10 84 | etore DL Pressursg L- 214 570 85 | in 04,05,06,0798159 FRA

g2 Us
L

SET STAT
] LABELS = rES AGS TRIG DISPD

FA vv B vv C
ON OFFFv.” [6 [Ho | ) ’ cB S| Sob

|

sD
:

GRAD Oa b c d e 5 ’ a ' RAD O

|

ENG O01 02 03 3 05 6 [7 30M .— BE |v fo Inga fs 8 fis
2 o 13 eZ 7 5 [6 [7 IB [0p PT PZB1— 12 vo vv vv = 56127 bs 29 [30 |31” 8 \—~ [9 20 Zz
v_ 23 24 3 l

71 Vv 22 vv
-             
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up-c Program Listing pAGE_>~/
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

215 ST0 #6 [ 281 *
216 STO 47 282 RCL 11
217 §T0 #8 [ 283 +
218 ST0 89 284 STO 23 [Mp+r
219 RCL 88 295 RCL 15
220 RCL 61 296 RCL 19
221 [ 237 *
222 S10 22 Area = LxW - 288 RCL 14

: H 9 +

oi wo 5= Area x= - os ROL 23
225 6 " 291 ¥(=Y?
206 / - 292 K(3Y
227 510 23 - 293 ST0 23 MoL+ wi
228 RTH - 294 RCL 18

295 RCL 19
229¢LBL 12 - 296

230 RCL IND 25 Finds Eg [ 297 RCL 17 |
231 RCL 22 298 + Moos LL +L
232 / 299 RCL 23
233 7152 \ - 760 ¥(=1?

234 RCL IND 25 Finds NZ s nL ROY
235 7152 - 82 -N-

236 RCL IND 25 - 383 PRA
2 Ro Changes H do | 304 PRY ——py Prints MumayS28 + I ny
2% + Mamen 8 ! 196 3
248 RIL 23 Cay ) | m7 - = pz"
yr M+ H(T* The +2 208 / d= c-3
242 7152 2 | 389 %E0 29 —» Print As
243 RTN ! 318 ALY

| 311 2 Zero In
2440L8L 13 {Adds 2"4o Fig I 312 570 11 Ghorage Reg'sheve
245 25 { Lenath i 713 S10 12
246 ST n 314 STO
rr fer a Ad odo lg | Eh a1 15
2457+ 81 | AL ) 6 RCL 25
243 RIN | width iif Flag | 317 RCL 21 Bf

318 “BOTTON" ollo™m
25A4LBL 18 \ I 119 PRA

251 RCL IND 25 Prints I 320 EQ 28 c/rz/
252 PRY Values I 321 870 21
251 7152 I 322 -
254 RIN I 121 2

Z55¢LEL G |. I 325 $10 18 (L-A
256 "PIER" | Fier i 326 Ril 22
257 PRA 127 RCL 28
258 “B* ] I 328 XEQ 28
253 pronpTa—n] Enter B i 129 5T0 28
268 PRY ] 339 -
261 STO 28 " 131 2

263 PROMPTate] En2) C - 323 570 13 (w-8Vs.
2b4 PEX 234 1

265 5T0 21 i " 335 ROL 83
266 # i i 33+ 4
267 065 ! - 377.15 4
268 + ] - 338 RCL 82 Coke e Un3
269 “0 § . - 339 * peg!of Sol
270 PRA - 349 + im
271 PRY ——3 As 005 BC - 341 S70 83 ¥
272 Ril 20 m - 342 XEQ 21 pL+LL
273 ST0 25 - - 343 RCL 06 Moments z Sheasa
274 RCL 81 - - 44 ST0 84
275 S10 22 - - 345 RCL 67
276 ROL 24 - 4 346 STO 85
277 RCL #2 1 Moment Arm - 347 ¥EQ 21 pL+WwL sh
279 - 1 - 348 RCL 88 Moments £5
279 510 19 y - 49 STO 84
200RIL 12 : - 350 RCL 89    
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uplilc Program Listing PAGE_38
STEP KEY ENTRY KEY CODE COMMENTS STEP . KEY ENTRY i KEY CODE COMMENTS

351 STO 85 428 7
352 XE@ 21 pL+LL+WL 421 7
353 11 Moment £ sheats 422 23 M
354 STO 25 2 - [Stores Mma

755 RCL IND 25 Recalls Mmax onal eA during Each Cal)356 RCL 82 5 25
426 ¥{=Y?157 12 2

358 * d =Tx|2 -3.5 ow a
359 13.5 285 25

429 7152368 - | Tor
361 STO 94 438 RCL 22 ] Steves V
2 ; 431 RCL IHD 25 max
367 RCL 01 432 W(=Y?
34 + 433 OY
5 X60 29 —pd Print Ag=M yW | 434 STO IND 25
366 RCL 81 415 7152 I Colonlad
367 XEG 22 B 4 i 436 RCL @4 alculailes )
xe RL ad Me F reyBan 437 RCL A3 1 Tramsverse shean
3% 438 - ny369 / \ | ax @ Toe

170 PRY— Prints shea «35 hic 2s
71 7182 “ws
372 7152 57

FIRCLINZG |W) 442 7152 Stsre May shear
Transverse MIRCL IND 25 |374 RCL 06 : 25

I 444 ¥(=Y?373 *

C 445 XOY
ik i “ 445 STO IND 25
378 - J Aor ols Calculates May
oo drme= Wi then chores ¢
81 v0 29 Pent Ae=M- xl 450 / Re}: —® Inn 5 i | derurng382 RCL 99 a s 451 7057182 RC a
383 ¥E0 22 =—3 Bars z Area/Bay | 152990hy 2
384 RCL 86 1
385 / - -
56 pt ——» Prints cheazYl sui 2 | Caleulgtes V2

| 387 G70 H 12d 4 of Rein Bars

388¢LBL 2i ir wr

298 oto 25 Calculates - 459 PRA
91 RCL 04 : i 468 PRY —| Bos
SIL RL Triangular Shear 41.392 ROL 85 J
393 - I

pe | So fob395 / I ¢
396 RCL IND 25 2 465 7152

197 + Ve frrefoun) 466 RCL IND 25
398 RCL IND 25 720 -— —

1 L & 1 \

J - oon : Divides by 2409 2 I 58 12
: 469 /481 / !

482 STO 22 478 RTH
25

os Hh 2 471#LEL 29
465 3 I 472 "A 5°
ac I 473 PRA485 / VL i | .

487 $T0 23 My= = [ 474 RCL 26

485 RCL bd [Rectomawlan Shean | i - Print As= M489 RCL 63 4) 126 PRY gm id
418 - 77 R

411 RCL IND 25 oa
412 * F]

L 22 _ wat 479 ADV
fe 2 IfPax Wg 430 RCL 82
415 S10 22 x _L=¢ _V a1 Rel al
as LsTx [|] 2 oe
417 + | dod, o ]

2 =VL 434 * J418 RCL IND 25 Mgecta. ular=YL [ | fs 20,0024 144 xis
419 + ¥ 2 485 PRY ——P> -   
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Hp-li1c Program Listing pace3-9
KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

486 11 i : 555 *

489001THD25 | ara JeKL J . 957 +

489 PRX —= Print Mmax @ Ze i cq + Bo: B+o)x1z +
499 RCL 04 559 RCL 84 pa +drromsveed]

22 CL 27 - re92 RC 561 +
497 * ~ S62 Vallbydiz

434 1908 - 563 .11
495 / - S64 *
49 PRY ——> Mallow = FK 565 *¥ ALLOW" Dz = 205 z=A
497 RCL 62 = bd? JK S66 PRA
498 RCL a6 2000 i 567 PRY —=——p Prt,Vallour
499 + - 563 ADY on foolWN
508 238 569 ADY 4
a - 578 GT0 A

- 571 .END.
543 PRY —_— No 0,002 x 44x LxTL

584 14
585 ST0 25

286 RCL IND 25
287 PRE =a
388 RCL 86
289 X12 1
318 RCL 27
all *
312 1608
3 /
314 PRX —>
215 18
316 5T0 25
317 RCL a3

218 RCL IND 25
219 Xt2

amg]

21
22
23 RCL 84
24 /
25 RCL 01
26 *

=TOP*
PRA
VED 29 apr]
RCL 01
KEG 22 —we
13

533 570 25
534 RCL 832

535 RCL IND 25
536 ¥12
537 *
533 2
539 /
548 RCL 86
541 7
542 RCL 60
S43 *

544 XEQ 29 =
545 RCL 08
S46 XEQ 22 —
547 ADY
548 RCL 21
549 12
550 *
551 RCL 84
552 + 1
553 RCL 28 1
55412 1

| M max Tromsyerse

Mallow =bd”x

IN 4Area of Bua

| ye F Areast ban
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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

"ECCFTGI". 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 1s 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", "vg", 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, x d

M = M+ H (T + Earth thickness + Z)

 

P Lxw — 2

Wx UL

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)

F = 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) (in?)

Beam shear at face of pier or punching shear at d/2 (kips/in?)v =

a= £,3/12000 for Working Stress Design

= a[1.7 = @ fy (1-.59w)/12,000 x 1.7) for Ultimate Strength Design

K=% £kj = M/F = M/bd? for Working Stress Design

= M/(F x 1.7) = § £' w(l-.59w)/1.7 = K,/1.7 for Ultimate Strength Design

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



JoHN DOE AND ASSOCIATES

CONSULTING STRUCTURAL ENGINEERS

111 Your STREET

Anywhere, U.S.A.

JOB SAMPLE PROBLEM

SHEET NO.

CALCULATED BY

CHECKED BY

COMM,SCALE
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DATE

DATE

NO.

ECCENTRICALLY LOADED FOOTING 4FOOTING LOCATIONS:
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A er |A

OP TRANSVERSE REIN allow

As 2%. |As =gllb,d

10 l. 2S lou
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. 4-4
HP-41C User Instructions PAGE

NO. CARDS

 

  
  
   

ECCENTRICALLY LOADED FOOTING
INDIVIDUAL LOADS
"ECCFTGI"

 

INPUT
DATA/UNITS

OUTPUTSTEP INSTRUCTIONS DATA/UNITS
 

1 TURN PRINTER ON
  

MANUAL MODE - DISPLAYS PROMPTING
  

STATEMENTS ONLY
  

NORMAL MODE - DISPLAYS AND PRINTS
  

PROMPTING STATEMENTS
  

TURN CALCULATOR ON (USER MODE)
 

 

W
N

PUSH SIZE 030 TO
  

PARTITION PROGRAM REGISTERS (SKIP
  

THIS STEP IF CALCULATOR PARTI-
  

TIONED FROM LAST PROGRAM)
  E

0
0
0
”

LOAD PREPROGRAMMED MAGNETIC CARDS
 

 

u
l
F
=

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  
 

a
He

p

ENTER DATA AND PUSH R/S KEY DATA  
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8 REPEAT STEP 7 UNTIL PROBLEM COMPLETED  
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HP-U4]1c 1 rogram Listing PAGE4-5

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

BLBL "ECCFTGI" |Fecemrica“Phy 61570 15 2
wZeLBL F {Loaded Foo 62 S10 13 1
43 SF &i 1 "EEcc FT4 rt 63 LIVE" 1 Live Load
a4 GTO F é4 PRA -

ASeLEL E Clear Flag d tT oh 1ASeLEL E 1¢Clea 0 66 PROMPT wl |{E tev P
wi CF 1 Hold wil 67 PRX " LL
: 63 ST+ 18
B7elBL F £3 ST+ 16

a3 oF 1 ] 70H
Ba SF {7 71 PROMPT eal

18 ==CALFRG=" 72 PRA ] Meo

11 FRA | I 73 5T+ 11
12 "CALCULATOR FPRO® | [ 74 ST+ 17

13 "HGRAMS" i a :

14 PRA I 76 PRONPT wlt—|
{5 OF 12 ] I 77 PRY Hu
16 ADY 78 5T+ 12
17 -L T i 79 5T+ 12 .
13 PRON—] Enter L I 30 WIND" wind Load
12 PRY T [ 81 PRA
28 STO wa i I 32 “p-
21 Ke 1 i 83 PROHPT —t—)
22 PROVETa—T] Enter W ( 34 PRY Pw.
73 PRY y - 05 ST+ 13 k
24 570 ai - - 86 ST+ 16 1
25 = - 87 “H-
%prove” a—] Ercter T - 28 PROPTa—Mw
27 PRY ) - 89 PRX 3
28 5T0 az : - 9% ST+ 14

29 “CORTH THICK® 4 , 91 §T+ {7
70 PROMPTetl Earth Hickness! 92 H-
31 PRX - - 93 PROMPT met—q H
2STA 34 PRY 1 wt
37 v7 ] [ 5 §T+ 15
34 PRINFT8—o Eriter Z 9% 5T+ 15
iq A G7 mon

I + } ! 98 PROMPT ]
Th i} | 99 PRY
13 570 4 ] | 189 STO 26 +

79 “SOIL BFGT | 18] "K" amb Entey K
40 PROMPT—o] Ervrtev Sail Brg] {82 PROMPT Ente
41 PRX ] Value 183 PRY
42 5T0 24 164 STG 27i . - 1 '43 *DEAD" Dead Load 185 ADV \- : - on 1 Foal
44 PR 186 “FOOTING REQD" |] Fo fing Reguired
a ] 187 AVIEN J
4% PROMPTat] BL |
47 PRY 163+LBL 15

4g STO 18 J 169 1@ |
49 “To 11 j 118 STO 25 Calculates pL+Ll
cA 210 I \ .

oy u ¢ : ny It ] Footing uirements

52 PROHFT «8—] Mp 113 ST+ a4 ]
53 PRY [ {14 5T- 85
54 STO 10 ] 115 RIM
55 STO 14 } 116 ST+ a4
6 STO i7 1 - 117 ST+ 85
LY [ 113 RCL a4 ]
52 PROMPT at—1 H pL {19 RCL 21 | Checks for Toe
59 Ps 120 v7 | pressute > soil

. 56 STO 12 : 121 610 16 Bya Value
DL+LLREGISTERS OL#LL PLL PLAWL  pL+l+wl DL¥LL+WL

yo y v ¥ < Tr Y Y
00 LC 01 W 02TP30471p max 05 fpmn 06+pmax 07pm 08fpmax 09}p min

Trans

107out 11MoctiL 12 Hor+ee 13Porwi, J14Mocwwe [15 Houtwid 16 Fouriewl TMosine 18 Hovruwetf] g Pier Mom
“yz |_—M - v Arm

20 212Bra-122 fren. 3 xx 20B2skutosCounif126 @, p71 K [28 29
c

30 31 32 33 34 35 36 37 38 39

40 41 4? 43 44 45 46 "yy 48 49

50 51 52 53 54 55 56 57 58 59  
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PAGE41 Progra Listing MMENTS

HP=51C COMMENTS STEP KEY ENTRY KEY CODE : coSTEP KEY ENTRY KEY CODE
JE a, Print L122 ¥EQ 13 [ 173 ROL 61123 GT0 15
174 "N-~ :
175 PRA 'oeoo Check Heel ressq 176 prs ——s=| Print w25 3 .
177 RCL 82126 X)87 if<o, and then - {78 Tr

128 REQ 13 if < oP ~ 180 PRY se————ie yin129 GT iS
- 151 16

182 STO 25130eLBL 15 Calculates PL 182 “DEAD + LIYE" Dead +Live131 EQ 12 equivemen 184 PRA132 ST+ 86 Footing K ] - 185 XEQ 18 =a Pp,4)133 §T- #7
- 136 KER 1§=——0 Mp)4),

134 RDN
- 187 YEG 18 —mmgme Heo+L

135 5T+ 66
- 185 RCL a4136 5T+ &7

129 °F P-137 RCL 6 fo s 198 PRAY Joe ?139 8377 Pressure > soil | 192 RCL 85 Fo min148 CTO 16
i 197 PRY ="

Z ressul 72141 XE@ 13 Prese - 194 “DEAD + WIND" Dead + Wind
142 GTO 15

195 PRA BoI 196 XEQ 18= 5)+ WL1430LBL 16 Check Heel pressuy 197 EQ 18— Mp4 wi145 %)87
i 199 RCL 6146 GTO 16 footvg. | I 208 °F p-147 ¥EQ 13

281 PRA142 GTO 15 | 202 PRE——amel Fp max
203 RCL #7149¢LBL 16 Calculates DLHLLHWL| 204 PRY ein] Fp 111 Wind56 Xa 12 Footing Reguirenen 285 "DERMLIVERHIND® {Dead + Live + Wi151 5T+ 88
286 PRA ;152 §T- 89

I 287 XEQ 15 ——tmd Fos+wi
153 RDN

[ 288 XEQ 18 gpm Nf)411FL134 ST+ 88
289 REQ 18 gm] 4LAWL

55 ST+ #9
i 210 RCL 8% ]156 RCL #3
I 211 “F p* ]37 ROL 21
[ 212 PRA J158 XY? Checks oy Tog 213 PREcomegiin Fomax

59 GTO 14 P, > $0) 214 RCL 89 | ‘
ara 1a réssure168 XER 13

215 PRY comet! 5 1) 1
L 161 GTO iS Pressuie

26 CTO § | P
TER 7 Check Heel pressWi  —— 207¢LBL 11 Foot and163 3 3

h
[

213 . § tr Saint

164 X)87 <0, then 219 RCL 83165 GT0 16 Increments
350% ht Tr

166 XEG 12 fodting. |if <0 | 2¢1 .15 |167 GTO 15
222 RCL 82 |. ! 2337 %168¢LBL 1% Fooling Reauired 774 +| 169 RCL 08 GF 225 510 84 | etore DL Pressure76 L-
226 ST0 85 | in 04,05,06,0708

SETFLAGS- RELA E 0vv 1 FLAGS TRIG DISPA vv |B vv : 3 2 3 om u DEG WH FIX ®
Fy fv" Hv" A [5 |r ow cron) sa D

z 4 e 2 OO WM| RAD O E
a he 3 05 I° 7 30m. Te
oT 0 — is BB [v Ro InAin x rs06 07 I al TB — 5 [7 [8B [9 Sy1 vv 12 vv ed - 53 >E 26 [27 ps8 29

21 vv 22 ~       
 



 

 

 

 

  

    362 RCL 89

or 4-7“ Program Listing PAGE___1=/HP-41C
E COMMENTSSTEP KEY ENTRY KEY CODSTEP KEY ENTRY KEY CODE COMMENTS pr

| 227 STO #6 i 294 RCL 11228 STO #7
[ 295 + ]229 5T0 88 i 206 570 23 |MpL+rt238 STO @9
[ 297 RCL 15231 RCL #6
i 298 RCL 19232 RCL 61 g 299233 * - - 300 RCL 14234 $10 22 Area.= LxW 701 +235 RCL 09 S- Area x L | 382 RCL 23236 - 303 X(=Y?237 6 - 384 X(OY238 s 305 STO 23 MoL+ wt239 5T0 22 s 286 RCL 18248 RTH
i 367 RCL 195 5 08 *JL12 Ed PB i 309 RCL 17& mds s 310 + L

243 RCL 27 A i 311 RCL 23 MoL+LL tu244 7
212 X=?245 7182 ' i UT XOY246 RCL IND 25 Finds Ms [ 314 N-247 7182
215 PRA243 RCL IND 25 I 316 PY— Prints Mma249 RCL 24 Changes H +o I 317 RCL 21 >

98 * M
omen i 218 3250+ garth | 319 - d= c-3"252 RCL 232c FL e M + H(T+ The +2 328 /253 1 5 i 321 KEG 29gprint As

- io i 122 ADYIR
323 9 Zero In ‘: F 324 STO 11 e Re ‘ster236LBL 13 Add5 24, Fig - 125 STO (2 Storag 3297 .25 . L h i 326 STO 14258 <T+ 60 engt - 327 $10 15nouavse Fy | mr§ Fl sé] 329 RCL 21261 RTH wid if “3 - 339 "BOTTOM" BotferTTT
331 PRA "262¢LBL \ i 332 ¥EQ 28263 RCL IND 25 Prints . 333 STO 21 ¢/124264 PRY Values - 334 -265 7152

5 335 2266 RTH26
- 33% /
a 137 STO 18 (L- cs267¢LBL . - 338 RCL 22268 "FIER" | Fier | 379 RCL 26269 PRH N 349 XEQ 28278 "8" 1 : 341 STO 28271 PRONPTtf Enter B I 247 -272 PRY
i 143 2273 570 28 | I 344 / ( )274 ~C i 345 ST0 13 w-B273 PRKmg] Enter C 346.1 %276 PRX i 347 ROL 03277 STO 21

348 *273 *
i

J279 883 " ok tL 82 cate Uni?
a1 a I 351 * ittof so!

81 “AR 5°
352 + otn

282 PRA s BC i 353 570 @3 ¥223 PRYegg As =.00 [ 354 XEQ 21 pL+LL284 RCL 8 l mn i 355 RCL 86 Moments ¥ Sheasa285 STO 25
356 STO 84286 RCL 81 J * 357 RCL 87287 STO 27 J - 158 STO 85288 RCL 24 - 159 XEQ 21289 RCL 62 Moment Arm i 368 RCL 68 Moments ¢Sheard290 -

[ 361 STO 84291 STD 19 -
292 RCL 12 -

J
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up-Ulc Program Listing paGE_ 1-8
STEP KEY ENTRY KEY CODE COMMENTS STEP ] KEY ENTRY . KEY CODE COMMENTS

363 5T0 05 DLL+L 432 2
364 YER 21 431 / |
365 11 Moment £ sheats 434 RCL 23 lM
366 STO 25 435 - |

- arsis Reals Mn Sills {dog Edad368 RCL 02 7 RC 25
369 12 J 438 R=
379 * =Tx12 -2.5 439 XY
71 3.5 448 STO IND 25
72 - 441 7152
373 ST0 #4 442 RCL 22 Steves Vmax
374 7 443 RCL IND 25
375 RCL 81 444 ¥(=Y? |
176 * 445 XY
177 X60 29 appl Print Ag=M yW 446 STO IND 25
378 RCL 1 447 7152 Colonlate
379 KEQ 22 gm 448 RCL 04 1Calcu
380 ROL 64 Bare 7 Arey/Bon 449 RCL 83 { Tvamsverse shear
381 /s i 458 = 7] Ma,: | | _ x Toe
Ee —™ Rrivits sheaw XL 1RL N25 @

384 7157 : 453 7152
385 RCL IND 25 M 454 7157 1 Shsre May shean

386 RCL 99 Transyerse 455 RCL IND 25 1
187 456 ¥(=Y?
ot RCL #4 457 ROY
389 1 458 STO IND 25
9- " 459 LRSTX 1Calculates Mmay
391 £70 86 Trans = =~! 468 * ] th 4

392 / | 461 2 {then
393 XED 29 gud Pri As=M xL | 462 1Re} Slorés &
194 RCL 9 ! a 463 7052 | neturng
195 $EQ 27 464 STO IND 25
39RCL 96 Bars z Area/Bay 465 RTH
197 ~

98 Ptmd Prints cheasY “itl 22 J Cployfptes NO
44 | 463 + of Reinf Bars

289¢LBL 21 469 INT
481 18 478 "BARS"
482 570 25 471 PRA
483 RCL 84 Calculates T2PRX om] Paps
484 RCL 85 Triangulas Sheax 473 7

485 - 474 "0 S/BAR"
496 RCL 98 Df 475 PRA ]
487 / 476 PRY ———amd  A's/Ban

468 RCL IND 25 477 7152 /|
409 ] Lo. [lc 478 RCL IND 25

418 RCL IND 25 Vfeforanin5
411 + 20 F79¢LBL 28 Droides by 12
412 2 450 12 | Divides by
413 7 ag 7
414 STO 22 432 RTN

415 RCL IND 25
416 TOE
417 3 434 "RS
418 / 495 PRA
419 STO 23 M,= YL. 436 RCL 26
4268 RCL 94 "A "3 “w M
21 83 Rectangular Shean 408 PRY gq] Print As=0

423 RCL IND 25
424 * 4994LBL H
425 RCL 22 491 ADV
426 - [fpma ~ugt] 492 RCL 82
27 STO 22 C | 493 RCL 81 )

428 LASTY dX L =V | 494 +
429 + Zz1 495 288

439 RCL IND 25 _vL 49 * |
421 * Mgectangular=2 497 PRY > As = 0,002 x 144 x Wy   h

a 
 

 



STEP
 

 

 

o o

np-Ulc Program Listing PAGE__4-9

KEY ENTRY KEY CODE COMMENTS KEY ENTRY KEY CODE COMMENTS

498 11 | 567 *
499 STO 25 | 568 RCL 86 L fe )

588 RCL IND 25 \ . 569 + = B+c x12 +
581 PRY— Print Mmay @ Te - 578 + °F ned .
582 RCL 84 i 571 RCL 84 AN +4 Tramsv
583 Xt2 a 572 RCL 96 J 0 2
584 RCL 27 | 573 + _
585 * i 574 * al sur =bod nig
586 1098 | 575 11
5647 / | 576 *
588 PRY——% Mallow z Fk I 577 *¥ ALLOW" ve: 20fe =A
589 ROL 82 = bd* ,k 573 PRA “LV
519 RCL 88 jZ0d0 i 579 PRs ——tml PymT  Vallow
S11 + - 589 ADY op fotin
512 .288 581 ALY G4
513 * B 582 GTO A
514 ADY - 583 LEND.
S15 PRYsei Ne =0,00Z x 144+ LT]

516 14
517 §T0 25

518 RCL IND 25

519 PRY, ="

528 RCL #86
521 ¥t2

522 RCL 27

523 * 1
524 1608 1

825 7

526 PRY =>
927 18

528 ST0 25

929 RCL 82

538 RCL IND 25 J

531 Xz |
532 *
333 2

534 7

535 RCL #4
536 /

537 RCL 81
538 *
533 “TOP-
548 PRA
341 XEQ 29 cmugppe

542 RCL 81
543 XEQ 27 eee
S44 13 1
545 5T0 25 1

246 RCL 83

547 RCL IHD 25
548 Xz
549 *
558 2

551 #
552 RCL a6
553 ¢
554 RCL
555 *
556 YEG 29
557 RCL @9
558 KE 22 cunigoe
559 ADY
568 RCL 21 .
561 12
562 *
563 RCL Bd

564 +
965 RCL 28

566 12

{Mmax Tramserse

Mallow=bd”1k

| ”

As x x W

Ne § Areas bar

  p
e
—
—  
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5-1

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 R = 204 Stress

f'c = 3000 PSI Design f'c = 3000 PSI Design

£y = 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 £, selected will be printed for your information.

f'c = 3000 PSI concrete strength

f, = 40,000 PSI or 60,000 PSI steel strength
y
K = 226 for fy = 40,000 PSI

204 for fy = 60,000 PSI

a = fgj/12,000 = 1.44 for fy = 40,000 PSI
1.76 for fy = 60,000 PSI

Mallow = FK = K x bd2/12,000

= Horizontal Force applied to pole (kips)

Height of horizontal force above top of pole foundation (feet)

Height of pole foundation above the ground line (feet)

Erosion allowance (feet)

=B +C+ Z

= Footing diameter (feet)

= Passive Pressure (K/ft3/ft depth)

o = Overturning moment (kip-feet)

Length of foundation (feet)

o

f Earth pressure (kips/SF)

Shear (kips)

Shear (kips/in2)

H

B

Cc

Z

E

D

R

M

L

Vv

Vv

Ag = Area of reinforcement (in?)

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 soeSAMPLE PROBLEM

CONSULTING STRUCTURAL ENGINEERS SHEET NG. oF
111 Your STREET CALCULATED BY DATE

AnywHErRe, U.S.A — oo | COMM. NO.

POLE LOCATION POLE #45 |cas FOUNDATION

|

le 5
(PUSH LABEL A) : — | (AUGERED —ROUND) 2

POLE HEIGHT= 1 -
.PoE DIAMETER =|_ IN|@BASE rol -

»_ E oo
AE H.ol ped 3 °

LL o=L l.o kK | Enter(ris) ul >
or = I Nt

. ..... ENTER(R/S)
B= 15.5 FT =fp o POLE

: 9 JENTER(R/S) a| WwWai 00FT]in @

ENTER (R/S)_ bn

Zz = Loo_FTi;e-iE= 1 \

| ENTER(RUD | VO

( METER. Fra)= . 2.0 FT YA rTETT=ga? TPE
(PA IVE.Pssunie 0.30 “uo | LZ=1-0"* FOR

PRINT | 3 PoSSiBE

Mo=H,xE = [11.5 © CA Erosion
_» 13-14.14 L— 18.85MoMo =0 oo

‘2 RAD 1 (3
T88"m (5s—=1Lome.wa 8.0 FT| |=[9.2 Fr 5 te

 L (actual) == MSD ' A4—DIAMETER FT/y
 

    
=

: AgiverFom)- ass 120 -l@.396GFT|

  
 

 

 

 

  = [081245%]; f (alew)=]1.0345%:]=R%
 

 

==H 5 3Mo +2HoL  

 

  
 

F2= 9.425 (2Mo +HoL)/i2D= [2206[2.206%], F2@llow)=[3.00"=A.
| ~1Y' cL

 Mary=Hefi-s(822221]-37862
 

 
 

  
 

 
  aaa) = —Vn _

Uma) =- Taxon? : 0013 vial

 

ion

  

 
a 2_20oonitel
     

 
=M0+Hoop =- [2Zo3is] 
         

“CG M/17ed )



JOHN DoE & ASSOCIATES
CONSULTING STRUCTURAL ENGINEERS

111 Your STREET

sos—. SAMPLE PROBLEM

SHEET N

CALCULATED BY

0.

 

OF 

 

 

DATE

 

 

 

 

 

 

  

  
 

 

 

 

 

 

   

 

ANywHErRE., U.S.A. 00000 CHECKED BY DATE EE
SCALE COMM, NO.

POLE LOCATION POLE #45

|

Powe FOUNDATION Zof 5

PRUETT (AUGERED-ROUND)

|

2

|

As (min) = .005xTCCs 2.2698"

|

b= pri2¥.7071 =| 17.00"

As=M = M__[1.148] 4 [03233 © -2.82) eT
>Tad Tad (ames vee m) naI) d=(b+12)-2.62 or0m={ 15.0

Mellow) = K bd®?/12000 2 K(D# 12 #.7071) d%i2000 = 72.0375%

V-(allow) = 0.0@0*/n"

M(e BoTT oF POLE)= HexB

BOLT SPACING A(each Bolt)
for 4 BoHs
 

USE f%
——

= 3000 PSI

Reinf w/ 8 -#VERTS
)

#4TIES @ 12%

2-0'¢$ Caisson , Type I

= 40,000 Ps

 

 
 

 

 

 

 

 

 

  
 
 

 

 

 

 

 

 

 

 

      

  

  

Ae

 

   

 

 

   

   

12M
BoH Spacinx2520

12M
= BollSpacimgxl

h Bolt) = 12M
r 8 Bol 348.5. x20x 9427

  
 

 

 

 

 

4 “V8 ¢ Bolts | Long w/8&" Hoo

4Yg® Anchor Bouts(As Iie462.304)
a 9

I <

- ‘ol *O
Ih fm Nl 2" |

NUESUE/A7/= IH NN T7=777SAV=77877

= af4

n 0~\

MIN. =
i I

-2W"cL 0
T BoLT

S Spaci

D Ud

g-#0 SE
\ @3)AT #4TIES @1l0" MN.

| 2
we

8BOLTS

2:0 Base PB Size
   20 " square w/

47 Anchor Bolts  
 

   

 
 



Jos - GD

SHEET NO. OF

CALCULATED BY DATE

CHECKEDBY—_—Arf

 

 

SCALE . COMM,NO.
’ -

ACI 318-63 "BUILDING CODE REQUIREMENTS | ANCHOR BOLTS | fe=3000Ps1
FOR REINFORCED CONCRETE” £6 = 20,000Ps1

TENSION DEVELOPMENT LENGTH = 2 X As

 

> Asfs

2 As x 20,000
 

Zo

A=

I

825.95
oR f= Ffsfs = 200004s

=o 160 MNOxleO

= 2x20000 #4 RB
7D x +8075

Fx

asVEoes

40,0005 _ 43.4293 4;

= 39.788745

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BOLT GROSS ROOT TENSILE[i DEVELOPMENT |ENGTH
SIZE AREA AREA AREA |G GROSS AREA  WENSILE STRESS

Bd] 10° 0687" 078"| 7091 11.68" 8.28"
2" J90 J2@ 142 7245 15.00" 11.30"

26% | 307 202 226 7362 19.55" 14.39"

20'¢| .442 202 334 7557 23.45" 17.72"
We |ol 419 462 7687 29.11" 2238"

1'¢| 785 551 woe 772 38.02" 29.35"
| 994 093 703 7] 48.14" 26.98"

14"

|

1.227

|

890

|

929

|

.7897| 59.43"

|

4093"
13," 1.485 1.05 lle 781i 71.92" 56.8"
120] 1.767 129 141 798 85.58" ©8.29"
 

 

        
 

 



HP-41C User Instructions PAGE
5-5

NO. CARDS 3

  

    

 

  

4 POLE FOUNDATIONS

“POLEFDN"

 

 

STEP
INPUT

INSTRUCTIONS DATA/UNITS x m < wn

ouTPUT
DATA/UNITS
 

TURN PRINTER ON
 

MANUAL MODE - DISPLAYS PROMPTING
 

STATEMENTS ONLY
 

NORMAL MODE - DISPLAYS AND PRINTS
 

PROMPTING STATEMENTS
 

TURN CALCULATOR ON (USER MODE)
 

W
I
N

PUSH (Ed) (ama) g 17g (ama) 060 TO
 

PARTITION PROGRAM REGISTERS (SKIP
 

THIS STEP IF CALCULATOR PARTI-
 

TIONED FROM LAST PROGRAM)
 

LOAD PREPROGRAMMED MAGNETIC CARDS
 

u
y
=

PUSH LABEL C FOR fy = 40,000 psI
 

pusH LABEL D FOR fy = 00,000 psI
 

PUSH LABEL A FOR POLE FOUNDATION
 

PROCEED TO CALCULATION SHEET
 

N
o
»

ENTER DATA AND PUSH R/S KEY DATA
 

 

 

 

REPEAT STEP / UNTIL PROBLEM COMPLETED
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 J0
00
00
u0
0o
0o
no
n0
00
ob
0o
0o
0o
bo
bo
00
n0
0u
dL

J0
00
00
oo
C0
CO
od
oo
do
ti
bU
e
-H
E
U
n
d
Ho
na
n
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HP-lilc Program Listing once 5-6
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

GIALELPILEFON Pole Foundahon | % RL 26
Z " - :

83 SF 1 POLEFDN™ | 50 RCL 24 14.14 H,
B4 SF 12 h 60 / RD

85 *=CALPRO=" I 61 RCL 23
#6 PRA I 62 /

87 “CALCULATOR PRO" [ 63 STO 84
08 ~HGRANS" I 64 ALY
89 PRA I 65 “L NIN-
18 CF 12 [ 66 PRONPTtm
11 AY I 67 PRX L (Trial)
12 *H 0° [ 68 STO 86
13 PROMPT <— Enter Ho
14 PRY ( G3+LEL B
15 570 28 i 78 RCL 86
6 =B* 73
17 PRONFT —a— Enter B i 72 Y1¥ L3- 1414HL1585
13 PRX i 73 ROL 84 RD “Bo
19 STO 88 - 74 ROL 06
20 “C- - 75 * 20 =X
21 PROMPT @—] Enter C " % -
22 PRX i 77 RCL 85
23 STO 61 [ 78 -
24 “2 79 X)8?
25 prowT @— Enter Z - 88 G10 16
26 PRY 81 .1 Add o. f+ fol
27 570 82 - 82 ST+ 86 ) >
28 + - 83 GTO B ATO B if Xo!
29 + -
9 “Er - g4eLBL 16
31 AVIEN - 85 RCL 06
2 my —» Print E - 86 “L REQD"
33 570 83 - 87 AVIEN \
34 Q ag pry ——ml Print L reqd
35 PROMPTa— Enter D ; 89 “L ACTUAL"
36 PRY - 99 PROMPT
37 510 23 - 91 prs— Brint | actually
8p" s 92 ST0 87 ced
19 prow 4— Eviter BR t 93 AY
49 PRX (Passive Rressure) 94 RCL 03
41 STO 24 4 9% *
42 RCL 28 : % 4
43 RCL 03 - 97 +

45 “4 0° ! 99 RIL 87 2
4 AVIEN 1 5 168 X12 a= 4EL+3L
47 Rx ——ae PrinT Mg =H,E | 101 GE+4L
48 STO 21 : 102 +
49 18.85 . 183 6
5 18.85 Mg i 184 RCL 03
51 RCL 24 AD n 165 +
52 / - 186 4

53 RCL 23 . 187 RCL 67
S54 7 5 188 *

55 S10 65 : 19 +
56 14.14 . 19 /

1 ] 1 1

REGISTERS i» yo
00 01 02 D3 141 , 0 20 08 09 |

B C = E |G os BeM tresd eRcted| A [85D
10 11 12 13 14 15 16 17 18 19

20 H, [21 Mo [22 23 D Rive |25 26 27 28 29

30 31 32 33 34 35 36 37 38 39

30 1 a7 13 25 z5 x5 7 18 5g

50 51 52 53 54 55 56 57 58 59           
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Hp-Ulc Program Listing paGE_>~/
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

r v vo I .

{11 "a pIyare 167 PRX = Pp £
117 QVIEW . . 168 RCL 24 int 2

pm Print a l iad
115 3 I 171 PRY ei Print£ = R.L
Li RCL 28 172 ALY 2(max)
117 * I 173 1
112 RCL #7 I 174 S10 86
119 * I 175 RCL 09
170 RIL 21 | 176 RCL 67
121 4 177 / a
122 * | 178 STO 89 ch)
[27 + [ 179 ¥12
124 412 [ 189 3 7a
125 1.173 [ 18] + N
126 * f= L78(aMa3H) 182 4 ty]
127 ROL 87 3 RCL 8;
158 412 ' I2D(3M,+2 HoLI 154 Aa J
129 / I 185 RCL 87 +
138 ROL 23 186 / NT
134 7 187 3 Qj
132 RCL 28 188 + =
133 RCL &7 189 * i
{34 * 198 ST- 86
{35 2 191 RCL 89 ul
136 * 192 3
177 3 193 Y1X rd
139 RCL 21 194 4 |
129 * [ 195 * —_

148 + 196 RCL 87 —
41 7 197 3
142 °F {* 199 * +
147 AYIEN , 199 RCL 7
144 PRY =e Print F£| 209 / >
145 RCL 24 261 2 :
146 RCL 28 202 +
147 * 203 +
143 2 204 5T+ 86
149 / 205 RCL 28
15 PRY ——P= Filmed =Bxa 206 ST+ 86
151 RCL 21 2 247 RCL #6
{52 2 203 "y MAX"
{53 * 209 AVIEN
154 RCL 2 | 218 prt ——e] Prmt
155 RCL @7 | 211 RCL 23
156 * 0 _ 9.425(2M,HY) 212 8.5
{57 + 2 Z 213 ]
158 9.475 L*D 214 5T0 89 ]
159 * 215 X12 .
168 RCL 87 216 7 ; |
161 X12 217 PRY ——P) Print v=V_
162 / 218 FC? 80 bd
163 RCL 23 219 XEQ C ] =V_
164 / 220 RCL 21 D#(12x.707))
165 =F 2° 221 RCL 28 -

: 166 AYIEW 222 RCL 88 ;
LABELS 1 FLAGS SET STATUS

A WB vv" vv Pv I 1 FLAGS TRIG DISP
F G H I E 3 ON OFF

o O m DEG " Fix .
a b C d e 5 108 GRAD

2 0Om| RAD O| ENG O
01 02 03 3 05 + 7 a Dm n_4

06 07 08 09 10 9 flo 11, 112 13 14 [15

12 3 4 15 6 17 8 [19 RO 21 22 [23

6 vr / 18 19 20 P4 25 26 27 8 29 [30 31

21 22 23 24 43
               
 



 

 
 

  

 

 

 

 

 

 

 

 

~ 5-8

up-c Program Listing PAGE_>
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

223 * 292 RCL 20
224 2 293 RCL 86
225 / M=M, + Hole I 2% Y

| 226 + 95 H-
| 227 *N as2- [ 296 AVIEW | oo

| 228 AVIEN Bt M 397 his——=| Print M @ Basq

229 PRY ——=l Prin max 298 12 of Rle=H,B

238 RCL 26 299 * °

231 / 300 “BOLT SPACING" |
232 RCL 89 31 PRONPT «—] Enter Bolt

5 BEL

|

Speen234 -
235 S10 23 304 /
2% / “+A =M 385 49
237 PRY ———g FIN Ss =od 306 /

238 "PAGE 2 OF 2* 387 “AREA BOLT"
239 AVIEN 308 AVIEN i
248 ST0 25 I 389 PRY em——Ppnd Print Ag per

241 005 310 .7071 Bolt L
242 PI 31 /
243 + 312 pry —=] Prinil AgJairbof

244 RCL 89 I 313 .5 across
245 7671 314 +
246 / 315 pry ——= Prot As pd 8
247 ST0 86 316 “Fc ] galt group across
248 ¥12 317 AVIEN { diagonal
249 318 RCL 28 2
258 4 319 rx— Print JF
251 / | 320 "FY"
252 “A §* 321 AVIEN
253 AVIEN mrs | po
254 PR ——31 AS." =

0

005TD| 123 pt— FrinT Fy
min = 324 AY255 RCL 89 324

256 “b : 3
257 AVIEN : 326 ADV
258 PRs —sm b= 27 ay
259 RCL 23 3 J
268 2 | 329 610 A Retwn toh

261 -
262 .2121 3304LBL C %=8000 PS)

23 * As (4 oars@45) 331 SF 08 ,000 PST
264 RCL 23 332 1.44 4
265 + =As[td-2k(2120)+d] 333 570 2 J | 44
266 RCL 23 | 334 226 = 226

267 / W027 K=
268 RCL 25 | 336 3000 fe = 3000 PST

269 * | Wes |
278 “A §* 333 48000 £ = 40.000 PSI

271 AVIEN + wasn | LY 40,00
272 PRY— Pr Ns for 349 RIN
273 RCL 25
274 3 ba group 3414L8L 1
275 / 342 SF 69
276 PRY— [1i; fs or | E05 re a= 116

de 3s)6b“1 group | 345 284 oz’
279 RVIEN [ 346 STO 27 =

298 PRY —P oed | a7 388 £L=3000PST
281 ¥t2 cs
282 RCL 89 349 6800

| 283 * 358 STO 29 fy= Gg000s]

| 284 RCL 27 351 G70 A
285 * 352 END.
286 12600
287 /

288 “M ALLOW
| 289 AVIEN © + kbd?
| 299 pry ——l Frinl =or
| 2) ADY 12

|       
 



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.

Pr, = Total load (KIPS)

K = Toe of fillet (inches)

L = Length of plates (inches)

Fy, = Bearing stress under plate (KSI)

n or m = Moment arm (inches)

= Plate thickness (inches)

By = Flange width (inches)

Depth (D) =oun Jepth (inches)NE
= 27 KSI for all plates

 

 

n=Su k (bearing plates)

m= Anibal (base plates)

n= L - LA (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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sos—_ SAMPLEPROBLEM &2 JoHN DoE & ASSOCIATES
 

 

 

 
 

 

 

 

 

CONSULTING STRUCTURAL ENGINEERS SHEET NO. oF

111 Your STREET CALCULATED BY DATE

Anywhere. U.S.A. 00000 criEcKED BY comag

PUSH BEARING PLATES |eA
BEAM BEAM |

LOCATION Fr size k 5, Fotmax) Wi wach Fe n fuser
K l J n fn 0 (4

AG |@0"| - 1] 8"[|°2°%875 Io "| 4es| 7 |") 15xBxIG
B-7 |loo*| - |] % 10 |o20 500] 18 5550Mog| Poy, 2x10 x18
 

 

 

 

 

 

 

 

 

 

 

            
 

7, ENTER ers ENTER PRINT PRINT ENTER PRINT PRINT PRNIp
R/S (R/S) (R/S) (R/S)

7 7 7
Z
    

 
      



SAMPLE PROBLEM
 

JoHN Doe & ASSOCIATES 08

CONSULTING STRUCTURAL ENGINEERS SHEET NO

111 YOUR STREET

ANYWHERE. U.S.A,

OF

CALCULATED BY
DATE

CHECKED BY
DATE

00000
ares

SCALE 
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PUSHLABEL BASE PLATES |6B
[coL "Pp" AREA PLATE SZE| 'F," COLUMN NT

P n,n USENO, (AXIA (REQ DTT "5." [oerTH 3B te” PLATE

AG oo ¥ 80 " 10" 10" 0.60% Q n q n 1.80 "04048 Yyx10%10

B7 (lwo (2133 |15 |15 (071 @ B |430 2087 |ltxisxiS
HIZ 260 |340.66| 18 |20 0.7222] 2 JO 5.80 |).edé30 1318x20

ON we | mls TD (ws (ws [TT VA

Br. 2

PEPTH> ZA
~N

_L  
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SAYVIJITLINOVWTIWWVHYO0ddIddAVOl  
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dINS)SYILSI93YWVYO0ddNOILIL¥Vd  

0L090Craw)3Z1Swha](e3x)HSN  
(3AOW¥3SN)NOdOLVINIIVINinlN

M
 

SINIWILVLS9NIL1dWOHd  
SINIYdANVSAVIdSIA-JAOWTTVWHON  

AINOS1IN3IWILVILS  
ONI1dWO¥dSAVIdSIA-JAOWTTVNNVW  

NO¥3LNI¥dNinL  
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Hp-Ui1c Program Listing PAGE 6-5
 

 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
T ¥

AleLBL "PLATES" "P| ATES" 56 PRA |
A2eLBL A! A L 57 PRY wd Frint n
AI SF {1 L 28 Xt

a4 5F 12 59 *
AS "=CALPRG=" 5 9

BF PRA 61 /
#7 “CALCULATOR PRO 62 SORT

63 "THICKNESS"BY “FGRAMS”
83 PRA | 64 PRA le. = Zz£5 PRY cm Print l= Fen
18 IF 12

 

    

  

11 AD | bb ADVET £7 AY
63 GTO A Betuwn +o A

T30LEL A | )
14 HED A! Bearing Fe | 69¢LBL E | Base Fe- 78 YEG 81

71 “BASE PL"
72 PRA

74 PROMPT eum

73 PRX 1
76 5T0 Zz
77.73
78

9 "AREA RERD"
2a PRA
ot ry —se| Print As

Enter L || +o | 52 SORT
83 TRIAL LOR W=

Beam [ 24 PRR 1 '

Pant L=JA
I 1

Enter Kbeam

r
w
l
E
e —
p
—
—

-
J L
D

Re
0,75Hu

=
C
T

De
on
]

Led
a
d

Ga
d

Fa
l

TR
I
P
I
R
P
O

TR
I
T
R

Tad
Fl

Pd
ow

w
o
o

..
“
a
l

1
“
A

1-
1

  

   

  
 

 

 

 

 

 

 

2 27 proweT =—{ Eprter  L
71 prone a— Enter Fo max |i 8 FRE | Length Il + Flanged
4 F - 89 570 2

75 3 ag “i

i : 91 PROFTa= Entey W 4 to
I7 CH MIME - 32 PR
"28 VI | a3 §T0 23 Flange

Pent Wimin : 94 «
S 95 17%

Enter WL tof 56 Fl 2
Beam . 3 °F Pr

A 39 PRA . = Tt
| 180 PRY efi Print = Law

: | 181 STO 22
2 ’ 182 RCL 22
2 = 2. | 183 RCL 21
2 = IT | 184 “EB F-

ca rint Fo LxW |} 185 PRONFTa Enter Br

1 : 186 PRY
es i 187 STO 24
57 RCL 7 - Leg iE L-08Bf n

3 n=¥W_ik | in Z
1 L L |

REGISTERS
00 01 02 03 04 05 06 07 08 09

10 11 12 13 14 15 16 17 18 19

20 gk [oll [22Fp p3Wg %Tig 25 Depth| 26 RP. PF 28 29

30 31 32 33 34 35 36 37 38 39

40 aT 17 1K] 15 x5 x5 7 1g xy

50 51 52 53 54 55 56 57 58 59            
 



Hp-Ul1c Program Listing PAGE__b-6
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

til 2
112 ; 170

113 BOL 23

114 =DEFTH"

115 PROHPT Enter Depth
116 570 25

117 .95

ak

WwW- 0.95 D -

Zz
m

mre as
iid Ha

1isnan
Ana

1250LBL 81
126 "N OR H"
127 PRA Com om nn
123 PRY Print m or n

129 ute (max. value)
138 RCL 22

Print t= [Fn

Return to B

LABELS SET STATUS

TRIG

DEG B®
GRAD O
RAD O 



SIMPLE SPAN BEAM/UNIFORM LOAD

SIMPLE SPAN BEAM/UNIFORMLY VARYING LOAD "urLuvL”

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 (in)

- Point of Zero Shear (feet)

rt
MX

H
RB

WW
t
g

|

- Plate thickness (inches)

Fy - Bearing pressure under plate (Kips/ in?)

Fy - 36.0 (Kips/ in?) 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 sosSAMPLE PROBLEM

OFCONSULTING STRUCTURAL ENGINEERS SHEET NO.

111 Your STREET

AnywHERe, U.S.A. 00000 cuecKeo ev COMM. NO.
SCALE

BEAM LOCATION: BEAM H 22 - J27 [suse SPAN [7A]
(PUSH LABEL A) | BEAM
ws

 

CALCULATED BY — DATE

 

 

TIIIIII
ENTER (R/S) ENTER (R/S)

wo:[205 , w-[15 %
PRINT =NTER(R

Wr ; L=

 

 
   
 

  
 

 

 

  
 

 
 

 

 

  
  

 

PRINT

R=wl = 52,5 K

Zz
Roc 30.0

RE 22.5 k

 

    M=wl®-| 93. 5 Kl

3/7 wu Co n Vs yp

T(reqd for A= C4wo) ==mb | a t
= 0.0232759 w |3 |
= [2199.57n

  

 

 

 

     
    
 

 
 

 

 

 

 

 
 

 
 
 

 

 
 

ZZ

ust. [1 sag, 1
Mg = '{ | 5 L |

R= | | ENTER (R/S)

L-[__# Rn=[ 62.8 ¥.=[ On
ENTER (R/S) ENTER (R/S)
 

  
 

La=[______F1] L.-[BoWN. r-[02_ %
(®) ) R

I= [3000 enter PRINT | YNIER (R/S)

wee(R/S) Wi, =
4 (MIN)

A= swl = 1 Lxi2¥ ALOE NT . PRINT
PET Tao* 5to Fysl4loz Wl; +-lHsam

A= [7332 wi]; \-[B142 IN]
Use IB RE 1.56x8x1G

w
e

    
 

 L  
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JOHN DoE & ASSOCIATES

CONSULTING STRUCTURAL ENGINEERS

111 Your STREET

AnywHeErRe, U.S.A. 00000

@>sos— SAMPLE PROBLEM

SHEET NO. OF 

CALCULATED BY DATE 

CHECKED BY DATE

COMM,SCALE AH NO +
 

BEAM B17BEAM LOCATION: -D7 SIMPLE SPAN BEAM
 1B
 

 

   

 

 

  

 

(PUSH LABEL B) FORMLY VARYING LOAD

wp=

wg=|3.5*|
Wp= 0.5 %

ENTER (R/S) (

UWL= 05 ¥

Wa=

L=[300

F1|

ENTER (R/S) A B

wg3.5%
ENTER (R73) O O

[30mi V-zu)
PRINT - V-&(ua+Zug)

Rg= L (wat2u)=| 37.5 F X >B = A B
1 M=Lg

*Mg=L (peur225.0

©

* AT TT
1+ AL(reqd for A=)= sszcolurn)(12)°

= 0.013793) (Wg+ws) L3
 

 

   

 

 

  

   

  

         

 
   

 

   
 

              Al   

 

 

 

 

   
 

     
= 1250.89) *

| BEAN -wg) Xx? +upx — Rg=0
| 2LC

Mg=[ «]IF wns wy THEN x=Ls

Le=[  F IF Wa2wp THEN

= x= L(\E2:) +2 u_|Lu @aim) +tAlsrrwp |

I.= ENTER (R/S) X= (16.7945 FT A

Le = foal SL(unewa)ruse - Ineo«L122«L227 Tage 5 F

BEARING IB (PUSH LABEL ¢ FOR x: AB L D FOR Rp) ENTER!ny L iF

\

PrwrBEE22:2 TkLLot[EohpuslozeHye
12.0     

0.375 7. t=1L0206

   
 

   
   [Lo20&WN]; Use | |4x 12x5
 

s F
ENTER (R/S



HP-41C User Instructions

 

  
  

 

UNIFORM AND TRIANGULAR LOADS

"uLuvL”

/-4

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 o
o
f

 
 

TURN CALCULATOR ON (USER MODE)  
 

W
N
N
O

PUSH SIZE 060 TO  
 

PARTITION PROGRAM REGISTERS (SKIP  
 

THIS STEP IF CALCULATOR PARTI-  
 

TIONED FROM LAST PROGRAM)  
 

LOAD PREPROGRAMMED MAGNETIC CARDS  
 

PUSH LABEL A - UNIFORM LOAD ON SIMPLE  
 

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  
 

 

 

 

 

 
 

 

 

 
 

 

 

 
 

 
 

 
 

 

 

 

 

 
 

 

      00
00
00
00
00
00
00
C0
00
o0
0a
nd
o0
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o0
od
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d
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E
E
E
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HP-41c Program Listing once7-5
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

AT#LBL “ULV ” 1 " 53 3
A2eLBL Fi ULuvL [ 59 4%
Bl 5F 11 | 60 *
#4 SF 12 wr i 61 “I REQD"

#5 ==CALPRO=" [ 62 PRA
86 PRA I xTheo= 0.023275%

87 "CALCULATOR PRO L [ 64 “1 Xx x wl J
83 “HCRAMS® 65 PROMPT cams T
89 PRA Simple Span | 66 PR Enter Lu
16 CF 12 Bm pa 67 /
11 “H-IL" 63 RCL 03
12 PROWPT a—f Ente Why i 69 *
13 PRY " 78 30
14 STO 09 i 71
{5 “H-LL" - 72 DEFLECTION"
16 PRONFT <a—] Enter Wi, 73 PRA \
? PRY - 74 oR —— Print Ap max.

13 STO 81 - 75 RCL 01
19 + i 76 %

20 ADY \ - 77 RCL 62
21 py —— Print Wr - 78 ‘
22 STO 82 - 79 PRY ——p{ Fri nt A LL max
27 -L* - 80 ADY
24 PRONFTe—] Enter L 1 81 AY
25 PRY F 82 G10 A Return to A
26 510 83 : ”—
27 2 x 83eLBL B Uniformly Vary: "eq
28 / g 84 "W-A*
29 i 85 PRONPT «a— Entey Wy

38 REACTIONS" ! 86 PRY
31 PRA I 87 ST0 85
32 PRX Print Rp=WwLlL[ 88 "H-B"
33 570 84 =z | 89 PROMPTat—{ Enter Wi8
34 RCL 03 I 98 PRY
35 2 . 91 STO 85
3% 7 f 92 -L-
37 ENTERt I 93 proweT a—1] Enter L
38 ENTER® I 94 PRY
39 RCL 68 I 95 ST0 87
49 * | 96 RCL 85
41 rex —» Print Ppl 97 2
42 ROY 98 +
43 RCL 81 99 RCL 86 ‘gn
44 * . 190 “R-
ss rx — Print Pa 181 PRA
46 + [ 102 +
47 RCL 03 [ 103 RCL 67
43 * 194 +
49 4 183 6

59 / 196 / ;
51 =NOMENT" “ 187 PRYpoIAint Ry=Hzurds
52 PRA Prt Ma = wl 108 STO 84
53 PRY =a]! TIN T=3 189 RCL #5
54 0232759 118 RCL 86
55 RCL 62 {1 2
56 * 12 +
57 RCL 83 13 +

REGISTERS - ; - :
0 01 02 3 04 05 0 0SweRI wry [wn PL Rr |®wa [Pws [ML RB
10 [1 12 13 14 15 16 17 18 19

20 Kk |2 Lp [2 Fp PW [4 25 26 27 28 29

30 31 32 33 34 35 36 38 39

0 41 42 43 44 45 406 1 44 49

50 51 52 53 54 55 56 & 58 59         
 

/



 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

Hp-Ulc Program Listing PAGE__7-6
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

’ {14RCL 87 [ i i.
119 * J 8 7c S0R

116 & 173 RCL 82
17 1. L i 174 -
118 - —_— Print Kg= WI+Zw 175 RCL 7
119 570 89 &\'A" "Bt 176 *
128 RCL @5 [ 177 GT0 14
121 RCL 86
122 + - 178¢LBL 13
123 RCL 67 i 179 RCL 87 x=Ls
124 ¥12 199 2
125 *

181 s

126 ENTERt -
127 ENTERt - a 14
123 16 - .
129 / - 184 PRA 4 op

139 “MOMENT i 185 PRY3 Prin x (pom
131 PRA . - {36 RADY ] of Zero shear)

132 PRY emfnd Pri at Mz = 5 187 ALY |

133 %OY LZ | 188 GTO A |Return +s A
134 RCL 07 L=(Wa +Wg)
135 * le : 1294BL © {Recall R

136 .011637931 . Lo hi ATL

137 * :
138 “1 REQD- | 192 570 a
139 PRA ,
148 PRY ein Fmt I Lswo regd | 193081 Recall Rg
141 =1 Z2X~ = 0.01] - -b | TUL

{42 PROMPT “1 37931; i 195 RCL 09

3 PRY
144 / - Enter Lux i 196¢LBL a

2 197 PRA145 RCL 87 ! .

146 * 5 198 PRY emis{FP nt R
147 38 I 199 5T0 @A

he 1 [ al PROMPT --— Enter Kbeam149 PRY —= Print Ag i 201 PRORPT

1 3px]
i ro i 284 RCL 89

10 13 285 "L-

154 ROL 65 v set x=bt oe piowet a—j Enter Ll Ho
154 RCL 85 286 PRO I" Bear

o- I 208 5T0 21
136 17% i 289

156 510 68 x = by 218 To24

oa on 25 " 212 PROMPT <—| Evter Fp

CL ¢ 213 PRY6 5
yo Ret ’ 214 570 22

: a 215 / 1.
163 RCL @ - oe - { Prnt Wmin

164 + —
- 217 *W-

1) : - 213 PROMPT att Enter Wused

167 RCL #6 [ oe re »

too RIL 89 221 RCL 24 1
, 222 /170 7

~ LABELS FLAGS SET STATUS

vv’ vv v 0 |! FLAGS TRIG DISP

] J P 3 0 on a DEG BB FIX 1B

CH — EY
01 02 03 7 0% 5 7 = - ;

06 07 08 09 10 9 10 1 12/13 14 15

1 12 13 vv 14 vv 15 6 17 8 19 pO 31 22 23

/ 18 19 20 P4 25 26 27 PR8 29 30 31

71 22 3 7] 75              
 

 



Program Listing PAGE_7-7
KEY ENTRY KEY CODE COMMENTS

HP-U4]1c
STEP KEY ENTRY KEY CODE COMMENTS STEP

3 Rent Fp-B

 

224 PEX
225 RCL 23

226 2
237
di 4

229 ROL 26 h= -K
229 -

270 12
271 +
oe
234 SORT : =p
235 PRY Print t= P
236 ADY ©
277 AIV
238 G10 Return to A
239 EN.





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 initialize immediately upon entry of program cards.

Uniform load (kips/ft)

Concentrated load (kips)

=
Hd

sg

|

Span length (feet)

Cantilever length (feet)

Moment (kip-ft)

Reactions (kips)

D
w
=

|

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.



sos SAMPLE PROBLEM

SHEET NO. . OF

JoHN Doe & ASSOCIATES

CONSULTING STRUCTURAL ENGINEER

111 Your STREET

AnywHERE., U.S.A. 00000

 

CALCULATED BY _____ JE .— . DATE

CHECKEDBY—_____ __._... DATE ..

COMM, NO.SCALE 
 

 

 

 

 

   
 

   

 

 

  
 

   
 

BEAM LOCATION: BEAM RIZ -Ti4 OVERHANGING BEAM Q
(PUSH LABEL A) |

P=
P=| 10.0 K

w= w= 2,0 4

HINANENENEEEEENENEEEESEREEEENEREE

ENTER
w= 2.0 ¥% L=[40.0 _ a=
Es R/S A Bl OFT

_ 0) [0.0
Lige R

- as 

 JE10.0 Me| L A

PRINT | || Co In
MgPaw| 200 ¥

| XCueirl_g-[35 stove
Saul 17-76+Me

M=(Rl w-[265

 

     

+
N

 

      BEAM
 

 

 
Mg¥ PRINT
Le = ox 8M [35.0 1]
c- I T/\ PAIN

Lu lM[B.0
- [1000 cures (s/s

Aso) = [1333 A(%3e0) [0,333W]
A= [277391]afl—21%x3 - 26212 +207xZ)- Fa (I2- x2]

Ap= CT241d nm] =e(a? -13 +302) +Fa+a)

  

 

     
 



HP-L1C User Instructions

4 OVERHANGING BEAM

SH "OVERBM"
N~

=

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)
 

W
I
N

PUSH Gama) S1ZE Cana) UBU 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
 

N
o
u

ENTER DATA AND PUSH R/S KEY DATA
 

 

 

 

REPEAT STEP / UNTIL PROBLEM
 

COMPLETED
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     I
m
I

E
n

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 



 

HP-4]1c
STEP KEY ENTRY KEY CODE

Program Listing
COMMENTS STEP KEY ENTRY KEY CODE

PAGE
COMMENTS

3-4

 

AielBL
A2¢LEL A
G3
ad

a3
as

#7 “CALCULATOR PRO"
az
a3
1a
11
12
13
14
13
16
17
12
19

51

"=CALPRG="

A STh 2d

> PROMPT att—t

: PROMPTel

"REACT IOHG"
PER
PE:
STO 81

a LAET:
£3
4

7%

“WEREN"

SF 1d

SF {2

PRA

“FGEANS"

PRA

CF 12

Any

"WOEAFT"

PROMPT atl

FES

CLEG

570 Ze

“F KIP3®

FROINPTas

PRY

ni n

PRE
51022
“3 FT

PRE
570 22
Ally
RLL 24

 

— 

Overhang
"overbm

ang,Beant

 

L
Tal

   —=

Enter w-

Enter P

Enter L

Enter 4

Print -Mg

=F+wa”
Zz

Py = wi_
Zz

MeC

T

o
n

ca
i

193
£8
3
52
LX)
£4

AS
Bh STO AZ
67 RCL #1
£2 HA? mm—

£9 GTO 13
78 Ht
iz 1
IF ;
fed

3

24 INFLECTION POIN-
95
9%
97
a
29
194
181
182
183
184
"DEFLECTION"
186
1647
182
189 +

118
1
112
113

i

RCL 2
RCL 22
F

+

RCL 21
+

PRY

3HRT
570 a4
REL 22

“T=

PRA
PRY
RCL 85
PRY
ALY
"1 ir
PROMPT
PRY
510 24

PEA 1
ROL 22
38
ad

PREZ
570 8g
RCL 23

1 Skip|

L—-2X

 

Rp=ul+Ve

up l,

uplift beam

(Ra=9)
+M= Pa

Zur

-\| 3M2X= J MM

all

Print +M

Brit 2A

Prt L-2%

Enter Lux

| De flection

Prints Yeo

+uatP

 

REGISTERS
 

00 ~M 02 Rg 03 +M ns 05) -2x % Yao

ia

boo 08 09

 

10 12 13 14 C 15 16 17 18 19

 

22 [I®12
Axe03 24 Ix 25 26 27 28 29

 

30 32
«

33 34 35 36 37 38 39
 

40 42 1% 5 45 46 4/7 48 49

 

50  52 53   54 55 56 57 58 59  
 



 

 

  
 

 
 

 

 

 

      

Hp-Ulc Program Listing PAGE 875
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

{14 / [ont 71 *
115 rex —ml Prin %4 172 ROL 21
116 570 67 30 173 *
117 ALY 174 -
112 RCL 84 175 REL #4
119 ¥=A? 176 *
128 RCL 22 177 ROL 22
121 178 /
122 * 79 RIL 24

oa 2 ) ZX “IZ wx X(im) lot i"id Z ow vy 1

wan wy 2 Tint12 37 zz Lx i224 t&3 PRA— x
127 87x 23 Q x12 184 RL 23
128 RCL 22 25 142
129 4 196 RCL 22
170 14 a7 +
131 RCL 22 128 4
132 ¥12 [ND 129 +
137 RCL 64 Ne 198 PCL 22 —
134 12 o 191 3
135 S 192 743 S
13 2 19 - ~~
137 « + 194 RCL 23 "3 \
138 - o 195 3 NE

: 1 % ity =179 RCL 84 196 14%
149 3 wn 197 3 of x
141 1X S 199 + - NIN
142 ROL 22 nN 199 + | 3 iy
147 # 208 RCL 23 |
144 + T= 261 + ~~ of
145 RCL 23 ~ o 282 RCL 2@ S
145 342 + X 203 + <+ +
147 ROL 22 Ne oy 284 ROL 24 on—
143 ¥12 N Ny 285 + ~
149 # <4 286 £95A48 | x
15 N 207 B x
51 # <' 0S 293 RCL 22 Nl
£2 - I 2 CL 23
152 Pea 299 RCL Fal] i)

153 ROL #4 SR 218 + Sg
154 ¥2 211 RCL 23 2
188 Bi = 1 212 Ye N
23 ELL Za 0 d Ale I

SE HZ | % 213 * oO
157 2\u H 214 ROL 21
158 2 SA 215 * AN
159 # = 216 RCL 24
168 + Kh 217 +
161 RCL 28 i 218 37808

3 :B.S A J fatal | ,

164 / J 221 PRYip Pvt Ap
165 RCL 22 222 ADY
166 ¥12 223 ADV
167 RCL 84 224 ADY
168 12 225 ADY
169 - 226 GT0 A
178 RCL 23 227 EMI.

LABELS | FLAGS SET STATUS
Av" D P It FLAGS TRIG DISP
F I k 3 ON OFF

oO M| DEG m |Fix m
a c d P 5 1 0 | GRAD O SC! 0

o| en1 02 U3 0% 0% I E ol ™ :

06 07 08 09 10 B [sv [po piAfiag3 pa jis
1 12 3 4 15 6 17 8 [19 po R1 22 23

6 7 18 9 20 24 25 26 27 R8 29 [30 [31

Zl 22 23 24 Z5            
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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)
2

M, - Positive moment (kip-ft)
3

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 Ry

LABEL C - Recalls Reaction Rp

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.



JoHN DoE & ASSOCIATES

CONSULTING STRUCTURAL ENGINEERS

111 Your STREET
Anywhere, U.S.A 00000

sos—SAMPLE. PROBLEM

SHEET NO.

CALCULATED BY

CHECKED BY

SCALE
 

BEAM. 

(p
LOCATION, BEAM-UN

 

OF

DATE

DATE

COMM, NO,

DRMLY DIST
 

IB
 

PES
 

EL A) -_ILOAD AN
 

D VAR IABLE END MOMENTS
  

ws

USH LAB!

 
».

Jo9
(4    
 

      
 
 

 

 

    
  
  
 

  
| rsmu
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ENTER(R/S  
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o
n
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y
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Po
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M
o
m
e
n
t
s

  

| ENTER (R/S)

ENTER(R/S)

| ENTER(R/S)
PRINT

[52.0 ¥]

st be#0)

 

  
  
      
 

 

   

 

 

 

 

 

  
  

 

 

 

 

Le= 

 

  ENTER 

000 WN
(R/S)

 

 

 

 

 

   

  
  
 

 

       
 

   
 

 
 

      
 

 

 

   

Ag=Wxwx[x-(24eyMyx+LBML_4MgL
   PAINT
 

   
-[L17259]5Bina=.

L

 

  

 

alwr  

 
 

 

     
 



HP-L1C User Instructions PAGE 9-3

NO. CARDS 2

4 BEAM: UNIFORM LOAD AND VARIABLE

END MOMENTS “UDLVEM"

 

8
 

INPUT
DATA/UNITS

OUTPUTSTEP INSTRUCTIONS DATA/UNITS
 

1 TURN PRINTER ON
  

MANUAL MODE - DISPLAYS PROMPTING
  

STATEMENTS ONLY
  

NORMAL MODE - DISPLAYS AND PRINTS
  

PROMPTING STATEMENTS
  

TURN CALCULATOR ON (USER MODE)
  

W
I
N

PUSH SIZE 060 TO
  

PARTITION PROGRAM REGISTERS (SKIP
  

THIS STEP IF CALCULATOR PARTI-
  

TIONED FROM LAST PROGRAM)
  

4 LOAD PREPROGRAMMED MAGNETIC CARDS
  

5 PUSH LABEL A - UNIFORM LOAD WITH
 

 

VARIABLE END MOMENTS
 

 

PUSH LABEL B - RECALLS REACTION Rp FOR
 

 

BEARING PLATE DESIGN
  

 

PUSH LABEL C RECALLS REACTION Rpg FOR
 

BEARING PLATE DESIGN
 

 

PROCEED TO CALCULATION SHEET
 

 

N
o

ENTER DATA AND PUSH R/S KEY DATA  
 

 
 

 
 

 
 

3 REPEAT STEP / UNTIL PROBLEM COMPLETED
 

 

 
 

 
 

 
 

 
 

  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  

 
  I
n
e

I
E
E
n
a

    
 

 



 

   
 

 

 

 

 

  

 

         

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

B1eLBL "UDLVEN- : ) 57 PRY et \
B2eLBL {Uniform Laad g 58 S70 84 | Print M
83 SF 11 Variable End 59 RCL 62
84 oF 12 68 RCL 20

85 *=CALPRO=" Momente " 61 /
86 PRA UDLYE 62 "Xx"

87 “CALCULATOR PRO ; 63 PRA R
88 “HGRANS" 64 PRY —pm| X = TM
89 PRA 65 STO 65 w-
18 CF 12 66 RCL 64 \
11 ADV 67 %¢8? If tMgis negative
12 “WKF 63 G0 11 ski £5 B
13 PROMPTt—] Enter wW™ 69 RCL 85 FP
14 PRY : 78 RCL 84
{5 570 20 72

16 “Mt KIP-FT- 72 *
17 pro-@— Enter M | 73 RCL 20
18 PRY 74 >M
19 STO @a 75 30RT b= 3

20 “M2 KIP-FT* 76 STO 87 w-
21 prowTe—] Enter Mj 7 -
22 PRY 72 “3
23 5T0 81 79 PRA :
24 3 pir —— Print a= x-b
25 -L - 81 STO #4
2% PROT8— Enter L s 82 ROL &7
27 PRX : 83 "b"
28 870 21 : 24 PRA
29 , TM i 35 FRx ——o Frnt L- [2M
30 570 89 -M. i 2 7
31 RCL 28 — | a7 +
32 RIL 21 , 38 +
13 + ! 89 RCL 21
2 ! 98 -
35 / 91 CHS
3% + 92 wc

37 REACTIONS" 93 PRA
38 PRA L MMs 94 PRY cep Bat C = |-a-2H
39. PRY —— Rz=ue 4 Mi—Vz(
48 5T0 82 2 L | 95¢LBL 11
41 RCL 89 9% RCL 8A
42 2 | a7 12
47 + [ 92
44 - ML 99 370 Ai
4s px —{ Ra = wl _M,-Ma} 199 PEL At
46 STO 83 Z L | 11 12
47 RCL 82 a2 +
48 X12 I 1A7 570 &1
49 2 [ 1a4 ROL BS
59 / i 10s 12
51 RCL 26 2 I 1 *
52 187 570
53 RCL aa +M=FR -M i 183 RCL 20
54 - 3Z2w TN | 189 12
55 ~NOMENT" | 1a
56 PRA [ (11 5T0 26

l | 117 RCL 21
REGISTERS

00 01 02 03 04 06 07 08 09M, -M

=M, -M2 R, R= +Msz | X a b Ax —4—=
10 11 12 13 14 15 16 17 18 19

20 21 22 P3 24 P 25 26 27 28 29
Ww; L Pein) wa PL

30 31 32 33 34 35 36 37 38 39

20 1 LY, 13 7 75 75 uy) 1g 1g

50 51 52 53 54 55 56 57 58 59     
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Hp-U1c Program Listing PAGE__9-5
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

| nie 169 FRONT=—] Epntey Tc

ot |15 5T0 21 [ 171 8
172 7

ra INTL - 173 ST+ 88
118 Y4% 174 RCL 08
19 510 8 > 3 - 175 ~DEFLECTION"
128 RCL 89 - 176 PRA
121 4 < 177 PRY= Pent Ax

: 178 RCL 21
{5s RL 28 | - 179 368
124 + J i 139 / 4
25 ROL 21 > 3 181 rx ——se FrinT A= 7,
126 2 w 182 AY
27 183 CTO A127 + |

22 +

129 RCL 85 "| | 184+LBL E 2 IR
13812 185 *R 1” eca |
As + 196 RCL 82131 * 36 R

132 5T- 88 xX | 187 GT0 a
133 RCL 8A Ss A

a 133¢LBL © J134 RCL 65 LBL © ll B

oF = mee [Recall Ba136 12 in iL a3

on RL 76 N 191LBL 3 Bearing BP
139 5 x 192 PRA a
148 T+ 88 ol 191 Rx ——=] Prin A
141 RCL 21 s 2 194 5T0 @@
142 3 3 195 K- + K
143 v4 < 196 PROMPT8—EnTeY Kleam
144 ST+ 83 | 197 STO 28

RCL 06 ~ 198 PRX
9: iL 3h [ 199 RCL 98
2% [ 200 = -
iL 10 = 261 proweT 4—] Enter Lp

| a 1Eo of | mena]
3 . . = re

oT o! 205 510 24 —] 21
53 ROL Ai 206 *F P*
la RCL 21 Bal [ 207 PROTt—] Enter Fomax154 RCL 21 267 PRL
155 # MN A

CL 2 > 209 510 221% Pel 28 Sx 289 8 1 |

159 4 I 211 prt ——3 Print Wmin
[59 {Ww 212 W- 1] = R
168 5T- 88 ih 5 21 vet “1 Cx Fp

62 cL oe 215 570 23 — Enter Wg
pe eo I 216 RCL 24 1 1 +o Beam
4 3 X 217 7 :164 24
5 218 17%

toe 29880 ~ 219 PRY — Print Fe
167 / 22 Rel 23 — A
163 1 X¥" 212 »

| |
LABELS I 25 SET STATUS

A D E FLAGS TRIG DISP
vo ve St 3 3 ON OFF

F ! F oO M| DEG ® Fix .
1 0 m| GRAD O |a ~~ |b c d I > 2 O@| RAD O| ENG O

oI 07 03 3 05 F 7 2 om -

p 1506 07 08 09 10 9 0 11/112,~]13 14 >

vv 12 13 4 15 6 17 8 19 pO 21 22

6 / 18 19 20 P4 25 26 |27 P8 29 30 31

71 77 73 Li 75             
 

 



HP-Ul1c
KEY ENTRY KEY CODE

222 7
223 RCL 24
224 -
225 R12
226 *
227 9
228 /
229 SeRT
238 PRY
231 AY
232 AbY
233 GT0 C
234 END.

Program Listing
COMMENTS

-Wn=l
Tip=

0 To C

en?
9

2

STEP KEY ENTRY KEY CODE

PAGE_9-6
COMMENTS
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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 Rj

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.



sosSAMPLE PROBLEM

SHEET NO. OF

 JoHN DoE & ASSOCIATES

CONSULTING STRUCTURAL ENGINEERS

111 Your STREET
CHECKED BY DATE

AnywHERE., U.S.A. 00000 oo COMMNO.

 

CALCULATED BY DATE

 

 

  
 

 

 

 
 

BEAM LOCATION: BEAME7- E8- EI-El0-E/ |P[ewi DESIGN
ARE| NTINUOUS BEAMS(PUSH LABEL A)

we:
    

    SYMM ABOUT £

WT TL TU SO i.

rT TIT IIIIIL
~~ ENTER (R/S)

ENTER (R/S) L 72 °° |
L=1320 FI p.o4slw R=lioowl Fam0.977uwL

eee bere ede [99.9 * =[87.93

| rane=| 90.0 E

oszal , | |osool _

—M<M,,

  
 

 

 

 

    
  
 

 

 
    

       

  

 

 

   

  

 

     > |

     
 

 
 

   TMpe | Mp)

 

 ormzl= | ozo4l= = ml
2 [BleoFPreise FT| «F438|]

Mess . IEE Mp,= 1726

“sean1 AE FN

_—WW_2IN. ENTER ( R/s) | "4- .WO INw]ENTER(rR /s)

       
  

 

 

     
 

 

  

 

 
  

   
 

 

         
         

 
   
 



HP-41C

1 PLASTIC DESIGN “PLASDES”

 

s CONTINUOUS BEAMS

User Instructions 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)
 

W
I
N

PUSH (0) (aia) s1zg (aa) (060 TO
 

PARTITION PROGRAM REGISTERS (SKIP
 

THIS STEP IF CALCULATOR PARTI-
 

TIONED FROM LAST PROGRAM)
 

LOAD PREPROGRAMMED MAGNETIC CARDS
 

|
=

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 R9 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
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Hp-Li]c Program Listing pace 10-4 |
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

T T | Plast, De ' 56 * . \

A1eLBL “PLASIES" rec Sgn 57 PRA ——»] Pry 0
B2eLEL & 1Cont: nous B 58 "MOMENTS" | nts Jeol
83 SF 11 I " 59 PRA
a4 SF 12 PLASDES 60 1.7

gS ==CALPRG=" 61 RCL 28
a6 PRA 62 *

B7 “CALCULATOR PRO" 63 RCL 21
Ag "HGRANS® 64 X12
a9 PRA 65 * 1
1A CF 12 66 STO 86 y
11 AY 67 .8858 1

12 "W KFT 69 : 2
13 PROMPT @—] EEnlevr w- Ker . £9 PRY =a" Me =0.0858wll7

14 FRY 1 78 RCL 86 1
15 5T0 26 71 16
16 "LENGTH* 1 72 / ] 2
17 PROMPT et Enter L 73 PRY ep Mp, =17xA
18 PRY ] 74 ADV 1
19 ADV : 75 *L CR END"

26 "REACTIONS" React ons 76 PRA
21 PRA 77 63.2 -
22 570 2 72 RY END"
53 + 79 propTe— Enter Yyg
24 STi 65 wl : 89 PRY
25 414 81 *
2% * 82 12 |
27 PRY ——d Rg = 0.414 wl 83 / - \ 4
23 ST0 8 84 PRY= Prt Cre
29 RCL 85 85 *L CR INTERIOR" 2
30 1.169 86 PRA = £32 ry
3 * | 87 53.2
2 my—R,= lJ09 w 88 “RY INTERIOR"
33 570 62 89 PROMPT
34 RCL 85 [ 99 PRX
15,977 91 #
3% 92 12
vmx —>| RB =0977wl 93 / 1 B+
28 570 83 34 PRX ——py TV 63.2
ROL BS | 95 ADY Lev, = E25 Yy
48 pry —= Rg = Wr" 9% ADY ]
1570 4 J | 97 ADY J

42 ALY \ v3 | 93 ADY J
43 “INFLECTION FOIN® | Inflection Points| 99 LTA | Returns +o A

44 HTS"
5 PRA {ABeLBL B
4 72 11 “R END" Recalls
47 RCL 21 | 182 PRA Re
49 + | 143 RCL Bi
49 PRY ——— Prints =o172L | 184 G70 a
S284
51 RCL 21 {ASeLBL C ]
52% . 186 "R 1° J Recalls
53 PRY gi Brints =0.204L 187 PRA . R
54,146 | {Ag RCL 82 I
55 RCL 21 189 GTO a

I I .
REGISTERS z 5

02 0 0 08 0900 R 01 Re R, 03 Ra. 04 R= 05,rL Tw?

10 11 12 13 14 15 16 17 18 19

20 21 L/ 22 03 24 PB 25 26 27 28 29
Wx Lie |“Femat- Wee PL

30 31 32 33 34 35 36 37 38 39

10 51 2 13 5 a5 x6 x7 18 9

50 51 52 53 54 55 56 57 58 59          
 



STEP

HP-U1c
KEY ENTRY KEY CODE

Program Listing
COMMENTS STEP KEY ENTRY KEY CODE

pace_10-5_
COMMENTS
 

1

T1HeLEL
{44 wp an

112 PEA

113 PCL 83
114 GTi a

Recall S Ro
 

- 70
 

 

 

 

  

115¢LEL E T
i16 “BR 3°

117 PRA

112 RCL nd

| Recalls Rs
 

 

 

 

 

 

119¢LBL 3
120 PRY ——p
121 STO @#
122 =k ;
23 PRONPT d—
124 STO 28
125 PRY eet
126 RCL @9
127 "LENGTH"
128 PROMPT——
129 PRX
139 STO 21
131 i 1

132 ST 24
133 *F P
134 PROMPT<b
135 PRY
136 STO 22
137 +
138 PRY =i
139 “WIDTH
149 PROMPT
141 PRY
142 STO 2
143 RCL 2
144 7
145 17%

146 PRY
147 RCL 23
148 2
149 /
158
151 -
152 ¥
153 +
{54 9
155 7
156 SORT
157 PRY——
158 ADV
159 ADV
168 GTO ©
161 END

]

$
e

a
d

Bearing 2
Enter k

| Enter Lgp
|| Beam

Entey Fe

Print Wmin

—Enter Web
L +o Beam

Print FR actual

 

180
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220
 

 

 

     
 

LABELS SET STATUS
 Jn vv Cc p — FLAGS TRIG DISP
 

E

I J

e
 

B

G H

b C d
 

03 x 5

ON OFF
oes
Om.

FIX ®
sci O
ENG O
n

DEG B
GRAD O
RAD O

 

08 09

o
o
f
j
w
n
=
o

a
o

P
o

b
d

s
e

12,43 h4 RS
 

13 4 15 19 20 P1 2 |a3
 

/ 8 19 27 28 [29 [30 [31
  23  24          
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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 (2 tie): 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

Ww = 0.20 For fu = 40ksT THRU ooksI

Kiu=d Fe w(l-o0s59w) = 0.9fe (02)(- 0.59x0.2)

= 0./588 fc

F = Mw _ bd?

Ku |2000

 

12000Mw 12000Me T2867 Mu
“Kube = Vom0. 1588 [

Qu= 09 Fy (1- 0.59 Yrooo
= 0.9 Ly (1 -0.59(02)/}2 000

= £y/1517

Mw = FKu = bd? X 0.1588 fc
12000

= bd*fc
75507

As. Mu _ ABT

Mu

for Mu= Ku F
Aud fy d

AL - 12000 Mw _ 12,233 Mu

pA-d)fy Gf
/

As = Mu + As Jor Maz KuF

{ balanced

WwW o_ 8 x02 _Sq = 118 2 OZ = .277&

C= 0.28 d

Vu = “ri (Load Factor) L -d super)

Ui = Yuxiooo ; ves 2(f2

Vi = Vu - v=bd

X=Vu 
ws,x Load Facts)

S = + 2d ia or Snay= %



£ = Concrete strength (PSI)

£, = Yield strength of reinforcement (PSI)

Load factor = 1.7

b, = 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 + D1 (inches)

A = Area of tensile reinforcement (in?)

A’ = Area of compressive reinforcement (in?)

V, = Ultimate shear at distance d (KIPS)

v, © Ultimate shear stress at distance d (LBS/in?%)

s = Stirrup spacing

S = Distance that stirrups are required out from face of support

cC=1.18 w/B, d = 0.284



JOHN DoE & ASSOCIATES

CONSULTING STRUCTURAL ENGINEERS

111 Your STREET

Anywhere, U.S.A.

BEAM LOCATION

(PUSH LABEL A)

00000

BEAM

0,000%4'

WoL: 2,0%,

PRINT
WwW

113.0

ENT R R/S

wr WwW

’ 0

R R R
230.0 X| 20.0 X|10.0

T
.

M y=, D (REQ'D)

IN |). 4@OSIN

USE A

| 0.00

ENTER(R/S) PRINT
Vv d
25 K

V4 =

Ve=2

12649
If X=0 stirrups not required
A =

V= distance stirrupsreq'd.

Vy=8vVse

=x+2d |s = s =Y/

J 10.65 IN| 9.75 IN

2 x 0.11 = 0.228"; yvzs50¥a"

Jos
SAMPLE PROBLEM
 

SHEET NO. OF 

CALCULATED BY

CHECKED BY

SCALE

A7- D7

M

WL = ).0%

"

L

20.0

lr2 QF
SUPPORT
WIDTH

ENTE

D (USE)

20 IN

o :

d| STIRRUPS

IN 2;

Yaz,

C=118

9

<1
 

|2 x 208m w, -

DATE

DATE

COMM. NO

SIMPLE SPAN CONCRETE I

A

OIN 2.5 IN

Tee +Cs=T

"
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SIMPLE SPAN CONCRETE BEAM

"coNcBM”

 

PAGE 11-5

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)
 

W
I
N

PUSH ama) S1ZE Caen) 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
 

N
o
u
=

ENTER DATA AND PUSH R/S KEY DATA
 

 

 

 

REPEAT STEP 7 UNTIL PROBLEM
 

COMPLETED
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     I
m
I

a
E
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HP-41c Program Listing once 11-6
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

CO BLALBL*CIHCRN" Simple Span | 55 2
ROLEL 7 Concrete Beans | 5 /
#3 =F {1 n u ; 57 STO 2! J

Bd SF 12 CoNc BM A 59 RLV

AS "=CRLPRG=" s 59 "REACTIORE"

BE PRA i 60 PRA J |
57 “CALCULATOR PRO" | ¢1 pr; — Rp= Wnp

2 "FGRAMA® | 82 RCL &7

9 PRA i £3 RIL A¢

1A CF 12 I 64
11 AY I 65%
12 8.870! Count a bé FE— R oL

13 375 29 i 7 5T0 43

4 Fo , ( 68 TO LS
15 vq 15 -—Enter fe I £9 RCL 2

16 "Fy" [ Bo
7 x60 15 a—] Enter fy [ l 5; =

{3 "LOAD FACTOR" I re fry ——al Fp
19 4c 15 a— Enter Load Factor 71570 id
2 oto DL i 74 FIL AZ

1 75
2 31-2 I 76 510 1
21k 15 -—] LF [ 77 ORCL LC

24 "BM RIDTH . < 78 ATH 1G

25 ve 15 -— Beam wih by, v8 RIL As
2% “SLAB DEPTH" I 28 RCL 16 =( «LF) 1

5 ues 12 a—] Slab Depth Hg T ne Mu =(u; AL

23 3LAE WIDTH" 2 ROL 29 2

2 10 15 a] Slab width bu [ 93 + + (We xL.F)74
0 Pe 1 54 4
3 ved 15 a] DI (Steel Cleatancq) gs
32 RY 1 36 ADV

33 RIL i 87 "M-U-

4 NEG 15e—m WpL ¢ 88 PRA .

+ “WOLL® i 89 PRY =» Print Mw

Th NEC 1S -t—] WL I 28 STO 22
T+ - a1 RCL 85
? RTL - 92 RCL 26
19 PRA - a3 4

4a STO IND 29 " oe ’

41 186 29 - 95 12
2 py —a Wg - %r Flange width
43 "LENGTH" ), ~ a7 Se Z 4 x12

44 NEO 15 at Leng - 9% S10 65 3

45 STG 28 - 99 RCL @S
46 570 B - 188 RCL 84

181 16 Z
474LBL 15 Reads, Yores - 182 be —- tur +16 He

\ -

43 PRONPT and Prints - 183 RCL 03
49 PRY Data led +

5A S70 IND 2% - 185 K(=Y?
51 156 2 - 186 STO AS
52 RTH - 187 ROL 22

: 182 73567
S3eLEL 6 - 189 STO 1
54 + - 16 +

' REGISTERS.
00 nr [O01 02 Load 3 bw . [04 Af Jos, b,,,, [06 BV, [07 08 09
FER [RE Bal Go eh] Sbtt

|

Shel Cobol. Won

|

Pwr[wh
10 11 12 Load [13 R 14 R 15 R 16 R 17 18 19

75567

|

$actoy pL bL LL he wil

2 21 22 3 26 Mu = |25 or|26 27 28 ,../ 29

“L Pry PMu Pd Fe

[2

Mu Ur! PoCount
30 31 32 33 34 35 36 37 38 39

20 a1 x7 13 1% 83 x5 x7 8 xy

50 51 52 53 54 55 56 57 58 59          
 

 



HP-U1c Program Listing PAGE_11-7

 

 

  

  

 

 
N
+

 

 

 

 

  
 

 

   

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

111 RCL 68 I 165
{112 7 I 165 RIL 81
113 RIL 85 s tars=

{14 "HAZ SLAB WIDTH" I 163 RCL 27
115 PRR L 169 RIL #5
115 PRY == Pome, SeeSl {7a -
17 71siy 7 -

113 SORT deer
119 RCL Be d=[725e7My_75 8 iti ee

128 + «bo | 4 FRR .

121 *D<REGUIRED" Feb 175 PRY to Prt Ag
22 PRA 7h LHSTE \ )

173 PRY —— dy. A= Tr 177 pk. —— Print Ag
{24D <USES oh Kub ,[ 173 ROL 28
125 PROMPT oul Compressivg i752
126 PRY \ rein i 12a /
127 ADV — Entev d (used) i 121 ADY

123 “H-l=fY-E* ~ 182 =1/2 WIDTH SUPP"

129 PRA - 133 "HRT
RCL a6 - 24 PROMPT '79 fit BRT| ender 1,width

132 S10 23 1 | 1 oneRe of suppor”

133 ¥t2 87 PRA
134 RCL &5 I 156 -

13 RCL G6 - 199 12

- 192 -
- 197 RCL 28
- 194 2

Mu=FKu las ©
= bd?fe - 197 RCL 15

192 RCL 16
75567 194 +

- 208 85 Vill= WanxlE

143 ] s 2082 + / x(5 - 4 - supper

ne676 © 1p iF | 703 PRY 2 2
M= My—KuF | 204 RL 23 x

- FAS 0.85158¢LEL 1 - 205
151 ROL 22 - 286 RCL 83

: 208 2
153¢LBL | = o 18TH Vid

154 ROL 24 | ! - 218 + Vux
uw ~ 1 -—

155 RCL 23 Ac Mo. +Ag | on iy— Print vicbd

SE / J 212 ROY

157 RCL 8! {i = Mus1507, 41a; 213 ALLOKSHER
58 / ] i 14 PRA"

155 REL 11 ! ye 215 2
6a 5 IY . 216 RCL #8
or Az = Muylz000 217 SORTikl « - 7 - cli JER

162 * $d-d)fy | 218 % rol
167 RCL 29 ] JI 21s FRA— Rot vz=2 fe

i 1 L

LABELS FLAGS SET STATUS

Ao vv v~— Pp E 1 FLAGS TRIG DISP

F ! J P 3 cD m| DEG Wm Fx wm

EE EE Len Aes HE21 02 03 5 05 7 2 0m -

06 07 08 09 10 9 0 piAteAs ha [is
12 3 4 15 vv 6 1/ 18 [19 0 Rl R2 |23

6 1 8 19 20 |Z 25 26 [27 P8 29 30 |31

21 22 23 24 2d |            
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

*

22 i Rts Ua ol

 

Max

/
v= Un-UZ

C
a
d
e
d

C
a
d

C
a
d

e
d

To
dt

TL
C
A

B
e

l
d
P
e
e
T
u

a
d

J
T
D

T
d

C
0

F
d

T
o
d
T
9

Fo
dt

T0
00
0

D0
00

Fl
t

P
e

Tod
i

F
o
o
l
e
d

P
n

To
le

Fo
l

1
d

.
X
N

|
W
P

P
R

T
r

Fo
l

h
d

To
“

Si
m
=
]

S
T

Le
d

a
d

oC
Cr
D
D

Prints S= x+2d

Uz 50pai

a

JER #

261 RCL 81
MesT)

263 POL 83

5 = Ary
Urbur

Spray = Fo

c= ligwd

_ sd= 1.18(.2 _028

0.8 ~~

Returns Fo 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 sections,
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 IL.

FORMULAS:

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

I, =AxY¥2=M A ="T'R2 (Circles)
I_ = pp3
g B22 (Rectangles)

12

= Bp3
36 (Triangles)

= R4
= (circles)

Np = M
A

Ni = Total Depth - Ny

In=1I,+ 1 - M2
y g x

wn rt

|

i w
o

i — 3

N¢ Ny



12-2

r= I,/A

Ke = In Ky = In

ANy AN,

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)

Depth of section (inches)

A

B

D

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 (in)

“)I, = Moment of inertia about neutral axis (in

Neutral axis measured from extreme fiber in bottom of section2
o

1]

Neutral axis measured from the extreme fiber in top of section=z ct

i

r = Radius of gyration (inches)

Ki = Kern distance above centroid (inches)

Ky, = Kern distance below centroid (inches)
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Jos

SHEET NO

CALCULATED BY

CHECKED BY

SAMPLE PROBLEM

OF

 

 

DATE

DATE

@3d

 

 

 

  
  

 

 

 

 

    
        

 

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

PUSH LABEL a TO START (ZEROS REGISTERS)
RECTANGULAR SECTIONS--PUSH LABEL A, ENTER (R/S) B; D; Y SECTION 12TRIANGULAR SECTIONS--PUSH LABEL B, ENTER (R/S) B;D;Y EROPERTIES
ROUND SECTIONS--PUSH LABEL C, ENTER (R/S) RADIUS. Y
SPECIAL SECTIONS--PUSH LABEL D, ENTER (R/SY;AREA; Ig ,

SKETCH pa Ro' —

WI2x Io ==

7.199(Say 12°) Wi2xle
4.11 ARE 2x12

= 103 nt (EA SIDE) —

3| depth= 4 +12+1+2:19" , Fxio
2"$RoD

ENTER(R/S) PRINT

SIZE = = (IN)
gel section (B x D) ERGO ETEl TON OO e 2 al
“Al Tep 20"x 4 "| 17" 80 1360 22,120 106.6667
A 2| Bot lo"x1 "| 2.6" 10 25 62.5 0.9333

B [Tangles 4 "x)2" 7.0" 24 168 7G 192.0
C |‘ Round )| "RADMS |" [DBl4le |B.1416 3.1416 0.7854

D|°|Beam

|

——"] 9" 14.71 [4239

|

381.51

|

103.0
(® (PusH LABEL E) ToTAL[21.85°711598.5,3|24743.1, [403.29

ENTE
Ng, = M/A = [13.1187 TOTAL DEPTH = [19 |

N., = TOTAL DEPTH - Ny =| 5,883 1x

I, = I, +

S, = I

N¢

I -M%/A

170.011] s

o = 4175.8 1x

I, * 318.3] nn’

 

Ke = 1,
AN,

Ky - In AN,

r = 1. =| 5,854 1

A

[2.6121]

-15.826™

b

Ny
 

 

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

), or a negative RADIUS.negative I

You can calculate Section Properties at
any time by pushing E. It does not

affect the registers for adding or
deleting a section.
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1274
NO. CARDS 2

4 SECTION PROPERTIES

"sect"

 

S
 

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  

TURN CALCULATOR ON (USER MODE)  

W
I
N

PUSH SIZE 060 TO  

PARTITION PROGRAM REGISTERS (SKIP
  

THIS STEP IF CALCULATOR PARTI-  

TIONED FROM LAST PROGRAM)   

LOAD PREPROGRAMMED MAGNETIC CARDS   

u
i
=

PUSH LABEL 2 - CLEARS REGISTERS AND  
 

PROCEEDS TO LABEL A
 

 RI
00
00
00
00
0E
D

PUSH LABEL A - RECTANGULAR SECTIONS
 

 

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  
 

N
O

ENTER DATA AND PUSH R/S KEY DATA  
 

 
 

 
 

 
 

8 REPEAT STEP / UNTIL PROBLEM COMPLETED  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  O0
0u

d0
0d

00
00

od
oa

ae
ae

0n
00

00
00

00
00

00
0

I
I
E

      



 

  

 

   
  
 

 

 

 

 

 

HP-U1c Program Listing pace 12-5
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

f ’ @1eLBL "SECT" Pro T 56 570 26; am Na
J A2¢LBL a rey me a “I J83 SF 11 ec 53 pRouT +—] Enter D

Pd SF 12 59 PR
85 *=CALPRO=" 60 5T0 21

#6 FRA 61
67 “CALCULATOR PRO™ | 62 2

a8 "HGRAMS" £3 # 1

89 PR 64 ST+ BG Area = B-D%
18 OF 12 65 *y-
11 AY ¢6 PROMPTa—] E nter Y
12 CLRG Clears Registers 67 PRY

68 570 22
13¢LEL 7 69 HOY

14 “RECTANGLE” Rectan lan 70 pri— | Pant Area= EP
15 PRA ctiohe 71 :
15 “B" - 72 57+ @t
17 PRONPT Enter B es —p] M=A-Y
13 PRY 74 ROL 22
19 570 28 75
20 *D* 76 Rx —] Ty AY?
21 PROMPT «— Enter D 77 5T+ 82
22 PRY 78 RCL 26
23 870 21 79 ROL 21
24 : 59 3
25 5T+ in al ¥Hx
26 yr 82
27 prineT <— Enter Y 81 ;
28 PRY ad
23 570 22 25 5T+ 43 3
W ROY 26 pry ——f 1° BDZ
ip — Area = BD g7 ADY
32 88 STOF
33 57+ @
“xe — M= AY : 89¢LBL © I Round Sections
35 ROL 22 9 “ROUNI® +
3% * | 91 PRA
7m — Iy= AY 2? 9% "RADIUS" :
38 5T+ 82 9 RiMFT <a Enter Radius
39 RCL 28 94 570 26
48 RCL 21 95 X{i?
41 3 96 SF uo q )
42 1% 37 ix —] Print Radius
43 + 98 12
44 12 99 pl
45 149 + _
46 5T+ 83 Bo? 181 F357 oi Negative Radius?
Pr— Ig = Do 162 CHS
48 ADV Iz {43 5T+ 9
49 STOP 5d ye

: 185 PROMPT —o Enter \Y
SAeLBL B Triangular 146 STO 22 |

51 “TRIANGLE Sections 187 PRE —] YY
52 PRA 188 XOOY 2
53 *B* 189 pry —»= Area = I"'R
54 PROMPT Enter B | 110 * 1 M = AY
55 PRX ] 11 pry —»4 =

REGISTERS

00 01 02 D3 04 05 06 7 08 09Area|” M [*Ty Ig I, [%Ing
10 11 12 13 14 15 16 17 18 19

20 B ¢ \ 21 D 22 Y P3 NL 24 Nt 25 26 27 28 29

30 31 32 33 34 35 36 37 38 39

40 1 7 13 17 x5 1 Ly) a5 x9

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

112 ST+ 01 [ 166 ADV
113 ROL 22 i 167 RCL i
114 # | 163 RCL 08
115 PRX ——= Iy =AY?2 I 169 /
116 ST+ 82 J I 178 PR —= NL = 2
117 RCL 26 [ 171 S70 23
118 4 [ 172 ~DEPTH"
119 ¥4X I 173 PROMPT wt—d Entergy 4
128 Pl 174 PRX e o.

121 l 75 pth of Section

122 4 [ 176 CHS
123 / § 177 Rx— Np-= Total depth
124 FS? 86 178 STO 24 -N
125 CHS 4 - 179 RCL 62 b
126 PRY —] Io=IR - 199 RCL 63
127 5T+ 3 ~ 4 - 181 +
123 ALY - 182 RCL A1
129 CF @@ - 183 $12
138 STOP - 184 RCL 8A

. , 185 /
1316LBL T |Special Sectiont 186 - I M

132 "SPECIAL SECTION® | - 187 PRY ——pod1 In = y+1g ——
133 ve - 188 STO 84
134 "yr — - 189 RCL 24
135 PRONPTS—| Enter Y - 199 / Tn
136 PRX - 191 PRY ——n Sp © IT
137 570 22 - 192 RCL 84 T
133 "AREA" : 193 RCL 23
129 PROMPT— Enter Arex } 194 1
148 PRY - 195 PRX ——olo = =n.

141 ST+ a8 : 196 RCL 84 Np
142 * { 197 RCL 08
43s — Print M=zAY } 198 /
144 ST+ 81 ! 199 STO 85
145 RCL 22 - 200 SERT [| In
146 + . | 261 PRX ——wm =
147 PRX ——m| Brits Iy- AY%L 282 ADV A
142 ST+ 62 I 203RCL 65
149 “1 G I 204 RCL 23
158 PROMPT <t—t{Enter T I 285 / Top Kern
151 PRY T I 206 PRY —3 rs Ing
152 5T+ 83 i 207 ROL 85 ‘Nb
153 ADY k 283 RCL 24
154 STOP I 209 / | Bdtem Kern

STR = 2=
155#LEL E | Section Rropertied 211 ADV —=n_

156 “PROPERTIES® | periey 212 ADY A-Nr
157 PRA I 213 ADV
158 RCL 8 I 214 ADV
se — = A I 215 5T0P
168 RCL 81 I B 216 END.
6 ry —e] = M
162 RCL &2 220
wey — = Iy
164 RCL 83
165PRX —— = Ig

LABELS — [__FLAGs SET STATUS

A ~ vv Db ~~ EF «7 PL FLAGS TRIG DISP

F I J R 3 ON OFF
oO W| DEG Wm FIX m

a ~~ |b d e 5 1 0O@| GRADO sc O
oO m| RAD O ENG O

01 02 03 0% 5 7 2 Do =

06 07 08 09 10 9 0 Ll MN2~13 p14 [15

1 12 13 4 15 6 17 8 [19 RO PR1 R22 |23

6 / 8 19 20 p4 25 26 [27 p8 29 30 |31

ZT 27 23 75 Z5 |             
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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) = WLZ2/10

Moment (Bottom Chord) = WLZ/8

Camber = K, L3 + K.,L2/H12-7 %
H

K; = 0.000032 H=L 8
2 12

K, = 0.0028

= 241
= (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 = Uniform roof load on top chord (PSF)

W Bot Chord = Uniform ceiling load on bottom chord (PSF)

Rs Rp = Reactions (LBS)

Pap» PEF» Ppcs Pcp» Ppp = Panel point loads along top chord (LBS)

PAJ, PGF, Pju, 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
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Anywhere, U.S.A, 00000 PATE
Z scaLe COMMNO,

FINK ROOF TRUSS___ 1= -
(PUSH LABEL A) £Wor cuomo I=

ENTER (R/S) PRINT
L S (SLOPE) (OEGREES)

30.0] BD /12]i14.0362

ENTER (R/S) F
TRUSSNc |WTOP CHORD|W BOT CHORD H

2 rFr| 50 rpsr| 20 psy 2 | Le)

ta
PRINT L '

Ra,.Re

|

Rs, Rr |e RoPos | Ra rR.

2100 3 375 LB] 750 |B West cHo
TTITeeee EE

PRINT

|Pay, Par [Ru Pus
200 \B|400 LB

PRINT TOP CHORD BOTT CHORD WEB MEMBERS

MEMBER Bl, E5 C2, D4 J1. G5 H3 12, 45 23, 34

AXIAL LOAD -~©287.7 |-554.658+ @I0O |+4oooo|- 9237.5 Hleo4.)7

MOMENT 502.5 |5@2.5 S00

|

B5oO0| —m —

AXIAL LOAD-----=-LBS - Compression

MOMENT: +evveesmeeeFT 1a Fension

CAMBER | Pa

090241]        
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4 FINK TRUSS
"FINK"

 

PAGE 13-3

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)
 

N
I
N

PUSH Gea) S1ZE Cana) 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
 

N
o
u
=

ENTER DATA AND PUSH R/S KEY DATA
 

 

 

 

REPEAT STEP 7 UNTIL PROBLEM
 

COMPLETED
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     
O
O
0
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D
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HP-U]c Program Listing pace 13-4
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

OLeLEL FINK" FINK TRUSS I 5st Rx = Print Pap
@a2¢(BL A "EINK" 5 58 ST- 68

a3 SF 11 i 59 2
84 SF 12 ¢ 60 * .

85 =CALPRO=" I 61 PRY ——] Print Pac
86 PRA i 62 ADY

87 CALCULATOR PRO" i 63 ST0 81
Ag -FGRAMS" } 64 RCL 20
89 PRA ) 65 RCL 22
18 CF 12 } 66 +
11 ADY | 67 6
12 18 [ 68 /
13 ST0 25 [ 69 RCL 24
4 -L- ( 78 x ’
% PROMPT +—] Entey L " 71 Rx— Print Fa
16 STO 28 ) 72 ST- 00
17 PRY ) 732
13 "SLOPE" I 74 .
19 PROMPT @—| Enter 5 (slope) " 75 Pix —] Print Pin
20 STO 21 - 76 STO 82
21 PRX " 77 98
22 12 " 78 RCL 60
23 R-P " 79 XEQ 82
24 RIN \ ‘ok 89 RCL ZI
25 PRY =—— Pant Slopein : 81 12
26 ADV eqrees 82 EG 03

27 =SPACING® . 83 8
28 PRONPTt— Trruoq Spacing - 84 RCL 25
29 STO 22 - 85 XEQ 84
38 PRX - 86 RCL 18
3H TOP" - 87 RCL 84
32 PROWPT4— Enter Wrep 28
33 5T0 23 29 570 a8
34 PRX i i. i 99 RCL 19
35 "i BT"— Enter 91 RCL #5
36 PROMPT Bottom | 2 *
37 5T0 24 . 93 STO 89
38 PRX | 94 RCL 9i
29 ADV : 95 ST+ #9 L
48 + ! 9% RCL 24 1245S
41 * 97 4 FX
42 RCL 20 93

| 43 * L a9 RCL Zi Liz
| 44 2 109 * { 12! 45 181 CHS ;
A 46 "FORCES" Forceg 182 RCL 26 ;

47 PRA . 183 XEQ 84 ;
| 48 PR. — Print Ra= wl 184 STG 27 ;

49 STO a8 z 185 RCL 86 1
| 58 RCL 26 166 STO 84 ;

51 ROL 22 107 * -
52 # 183 570 8

| 53 8 189 RCL 27
1 54 ¢ 118 RCL 7 4

55 RCL 23 11 CHS 1
| 56 * 112 STO 85 1

| | L L

REGISTERS % - ow 5
-F 02 p03%2Y:1- [04 05

aSE oa Pec Pu Xia X) X X2 Je Fx - FH
- 15 16. Top 1 18

10 Fa 3 Fg 12 Fez 13 Fiz 14 Faz Fus NChard Mchord

Top [24 Bot 12 26 27 28 29
20) |g 2ading orChied lr chord| “Count
30 31 32 33 34 35 36 37 38 39

40 41 42 43 44 45 46 / 48 49

50 51 52 53 54 55 56 57 58 59          
  



 

 

 
 

 

 

  
 

 

 

 

      

HP-Lilc Program Listing PAGE 13-5
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 CHS [ 169 /
114 + [ 178 510 47
115 STO #9 [ 171 PRx= MM
116 RCL 82 I 172 PRX 2} Bet chord
117 CHS [ 173 AY I” =wlxg
118 ST+ 89 174 ~CAMBER" Camb
119 RCL 11 " 175 PRA amber
128 CHS " 176 .A90A32
121 ST+ 6 - 177 RCL 28
122 @ - 178 +
123 RCL 25 i 179 .8828
124 XEQ # i 190 +
125 ADY 1 oad - 181 RCL 28 A=724L y

126 “AXIAL LOAD" Axial Lo i 132 * L
127 PRA * EA 183 24 (0.000032+.002P
128 RCL 18 - 194 +
129 PRY ——s Print Fg) - 185 RCL 21
138 RCL 12 - 186 / 1 L
131 CHS - 187 prix —= Print Camber
132 $70 12 - 198 ADY
173 Rx — Print Fen - 189 ALY
134 RCL 11 - 199 ADY
135 pry —— Print Fj, - 191 ADY
136 RCL 15 - 192 STOP
137 pit. — Print Fus
138 RCL 13 . 193¢LBL 62iy en139 CHS ! : 194 P-R Components
148 STO 13 : - 195 570 82 of Force
141 Pix — Print Fiz . 196 XY
142 RCL 14 . 197 5T0 69
143 PRX — Print Fos . 198 RTH
144 ADV
145 ~MOMENT* Moment i 199¢LEL 83
146 PRA I 200 R-P | Vector |
147 RCL 23 I 281 CL octcT1oha
148 ROL 22 I 282 1 Dive
149 + | 283 PF Cosines
{58 RCL 28 I 204 STO 84
151 4 I 285 10Y
52 / I 286 S70 45
153 #82 I 287 RT
154 # I r
155 18 E 2090LEL #4 Determine Forces
156 « I 209 R-F Vector 2
157 5T0 86 2 [ 218 ©LK
152 PRY —p= LM= wl [ 211 1 Pirectional
159 PRY ———3p [ 212 P-F Cosines
168 RCL 24 I 213 STO #%
16] RCL 22 | 214 E07

162 * [ 215 5T0 7
163 RCL 28 [ 216 RCL 85
164 2 [ 217 ROL 0
165 + : 219
166 ¥12 [ 219 ROL 64
(e7 * [ 220 RIL 67
163 | 221

1 ] |
LABELS | FLAGS SET STATUS

A P E P [ FLAGS TRIG DISP

F ! {! 3 0 DT a DEG NH FIX 1

a c d e p 5 10m GRAD © sc 0

01 oz ,_~— [03 0% 0% F 7 2 0 . RAD E

06 07 08 09 10 B [9s po RyMess ps4 [is

1 12 13 4 15 6 17 8 [19 po R1 [R22 |23

16 / 18 19 20 4 25 26 [27 p8 29 [30 [31

21 22 23 24 5             
 



Hp-Ulc Program Listing pAGE_13-6
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

227 -
233 570 83
224 ROL 85
225 ROL #7
226
227 RCL 89 Xz2Y) = XiY2=Z
228 ROL 06
229 #
230 -
sR)-Fyly)

233 5T0 IND 25
234 RCL 89 =
235 RCL 04
236 *
237 RCL 03
233 RCL 85
239 *
24-
241 RCL 63
242
243 7152

244 STO IND 25
245 7152
246 RTH
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

fe + foxx + foyy does not exceed the stress duration factor.
 

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

fe + Foxx + foyy does not exeed the stress duration factor.

F.' Fp-Jf, Fp -Jf,

4

c F, [2 - L (1) Jes when L/DLK

a 0.30E >
F. (L/D) when L/DZ2K

rr I

L/p)-11
K-11

J=0 if L/D=<11

0£J<1.0 if 11€L/D<K

J = 0£J=1

J=1.0 if L/DZK

EK = 0.671 =
F.

Stress Duration Factors:

Permanent 0.90

Normal 1.00

Snow 1.15

Wind 1.33

Impact 2.00

P---+ Compression
- Tension

L/D£50
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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

When D equals Cp 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, f£.< S.D.F. x Fc, f,xx%S.D.F. x Fp, and fpyy
<£S.D.F. x Fp which are internally satisfied by incrementing B
and D dimensions.

Pushing Label Awill 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)

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

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

ro il 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)

Moment about the x-axis (FT-LBS)5

Moment about the y-axis (FT-LBS)

Actual length of member (FT) assuming pinned ends

Actual width of member (IN)

Actual depth of member (IN)©
wv
R
K <

i



SAMPLE PROBLEM
 

 

 

 

 

 

 

JoHN DoE & ASSOCIATES s08

CONSULTING STRUCTURAL ENGINEERS SHEET NO oF

111 Your STREET CALCULATED BY DATE
CHECKED BY. DATE

AnywHere, U.S.A. 00000 oo om——

WOOD COLUMN LOCATION__ P-7 14
(PUSH LABEL A)
(PUSH LABEL B TO INCREMENT DEPTH (D) AND HOLD WIDTH B)

ENTER (R/S)

 

 
 Fi Fr F E STRESS DURATION
 

     <
 

ENTER (R/S)

Cc FACTOR WOOD SPECIES

1400 ps1 825 psi] 975 psi}l.éx 10° psi 1.15 #2 Southern Py

Enter 1.0— P(3 TEINon)
 

P M xX Myy
 

3000055 400 1s5.| 200 ic    

ENTER (R/S)
 

L B (wipTH) D (DEPTH)
 

 

   15.0 FT| 3.6 IN| B.S IN
 

(
L
O
C
A
T
I
O
N

LB
L

C)
—
¥

 
  

05d|
       
 

 

M
M a   
 

  

 

       

 ~
J

PRINT

Tension] $s[Fs fb «/Fb fovv/Fb eTRIAL ; MEMBERComp| Fe/ Fe [bo/(Fo-Jf) Foy /(Fo- uF SIZE
n" h1 ).6228 0.114] 0.1415 [8785 55" x75" |

2 0.5416 0.0357 0.038] lo.6153 75"x95M |
3

X 1"

4 n X i

N n5 x/
1. STRESS DURATION FACTOR: (

PERMANENT == ----=------0.90 SNOW: « eceeee 1.15 IMPACT--+ev2+--2.0 USE
NORMAL == == ecvceccccereceeee] 00 WIND =-----+=1.33

2. Fb Allowable bending stress for normal or repetitive member usage. Ax 10
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

If the wood properties do not change, enter the next load, etc. (Program returns

automatically to Label C ready for next column load).  
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WOOD COLUMN

“"woopcoL”

 

   

14-4

NO. CARDS 5

 

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)  
 

W
I
N

PUSH SIZE 060 TO
 

 

PARTITION PROGRAM REGISTERS (SKIP
 

 

THIS STEP IF CALCULATOR PARTI-  
 

TIONED FROM LAST PROGRAM)  
 

LOAD PREPROGRAMMED MAGNETIC CARDS
 

 

v
i
l
=

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  
 

N
o

ENTER DATA AND PUSH R/S KEY DATA
 

 

 

 

 
 

 

 

REPEAT STEP / UNTIL PROBLEM COMPLETED
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HP-li1c Program Listing once 1i- 5
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

BLeLEL "HOODCOL. " " 55 12
a20LEL § woopcol 6 + 1 La2%
al SF 57 510 23 )

53 -g*
R4+LEL 1d 59 PRONPTa—] Enter B (width)
5 AF 14 1 68 STO 0S T

BE SF 12 61 PRX
87 *=CALFRO=" 62 "I"

83 PRA ¢1 pronpr=—Enter D (Depth)
#9 “CALCULATOR PRO® 64 STO 86

18 "FGRAKS" 65 PRY
11 PRA - 66 ADY :
12 OF 12 -
13 ADV : 67LBL 11
14 "Fb" - 68 RCL 23
15 PRONPT —=—! Enter Fy 69 RCL 65
16 PRY 70 RCL 8%
17 570 08 2 RY? B or D smaller
13 °F T° 72 KOT
19 PRiMPT 4— Enter Fr : 73 RIN L |
28 PRR - 74 or arqéevy

21 5T0 81 : 75 ST0 24 | Borg Lag
22 “Fer - 76 59
2 prow<—]Enter Fe ; 77 %¢=Y? Lf < 50
24 PRY ! 78 610 81
25 STO #2 : 79 RIL 28
2 “E" ; 80 RCL 85
27 PROMPT a—Enter E ! al .
28 6 ! 32 RCL 86
29 * 1 ’ H 81 7

nex — Ex 10%ps) ’ 94 STO &7 fe = ==
31 570 83 , as RCL 82
32 "S.D.F." : 26 RCL 84
3 PROMPT4—] Enter Stress | 87 +
34 PRY Duration Factor | 88 A(=Y? Sez sD.Ex fg
35 570 84 ’ 29 G10 81

9 RCL Zi
6eLBL 12 J I 9 72
I7eLBL © | 32 x
33 ADY | 92 RCL #5 fu _ 12M6
35 -p- l ag >= 257
48 PROMPT «—Enley P I 95 RCL BE
41 PRY I 9% 112
42 STO 28 I a7;
43 "MEX" i 98 3701 03 | Foxx
44 PROMPT 4—| Enter Muy l 99 RCL 8
45 PRY I 198 RCL #4
46 ST0 21 101 +
47 “MYY- [ 182 ¢=Y? foxx 2 SDE x F
43 PROMPT <a{Enter My | 183 G70 8
43 PRY y [ 184 RCL 22
58 5T0 22 [ 185 72
51 ADV 186 * p
52 LENGTH" 187 RCL
53 PROMPT -a—] Enter L 188 / byy= 25x
54 PRY 189 RCL 25

l 1 1 ]
50 oT y =F REGISTERS =

) 0 03 re ol 106 Col
"Fb Fr Fe E 04Buralion p Weath D pepth Op, orft 0fbr 09 =

10 11 12 13 14 15 16 17 18 19

20 21 22 23 L 24 25
P Myx Myy [linches) 56 Foyy 26 el 28 29

30 31 32 33 34 35 36 37 38 39

70 51 7 13 a5 a5 15 7 7g Tg

50 51 52 53 54 55 56 57 58 59            
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HP-U1c Prograll Listing PAGE_14-6
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

118X12 [ 163 /
1 7s . : 164 4 ] , by

mesos] fu I 165 74% FR=E[;_1 2
113 RCL 8 | 77 I 166 3 cll-5\k
114 RCL 84 I 17 ‘
115 * [ 68 CHS
116 %¢=17 Z6.DF [ 169 1
117 £70 81 Fy S.DEx Fy i 178 +
113 RCL 87 [ 171 RCL 82
119 1387 [ 72 *
128 GTO 82 173 GTO 88

rhe | ension Awa} T74+L6L ®9
123 / Load i 175.3 For Lap
124 PRE —=] Print i 176 RCL 03
25 RCL 83 | Fok, i 177 * Fe =_O3E
126 RCL 96 17 kL 24 To)?
27 , i 179 %
128 Rx — Print fo L i 190 /
129 +
138 RCL 25] TATSLEL 70
131 RCL 08] ; 182 RCL 7
2 lo - 183 XO

133 PRY — Prvit fi JF i 184 / .
134 + 1 YW Te 185 PRY = Print fe/e

__ - 196 STO 89 ce
1350LBL 14 - 187 RCL 86
1360L8L E 1. - 189 XEQ 83
137 PRE =] Pr) nt = i 189 RL 67
138 RCL 05 199
3 ex — Brant B width) | 13 0
a RCL BE | _ H 92 %¢

tet i —=1 Print D (Depth) I Lad ReL 08142 RIN - 34 RC
143 RIN - 195 XO

; Check | = 196 7144 ¥EQ 81 — 9% /
Returns 145 ALY 54+ fo fb 197 PRY ——pm Print Fb xx
To. 146 AY ec FpFo - 198 5T+ 89 Fo-J£
c woe |< ef : b 199 RCL 85 c

= ress Duration 208 REQ 03
143¢LBL 1 Factor 201 FOL §7
149 ADV - i? *

158 RCL 24 & 203 RCL 86
151 $Y? Add 2" 4, depth : 204 XY
152 RTN A 205 -
153 2 Add 2" +o Width | 206 ROL 25

snr dere nedt mw
156 ST+ 65 : 209 Rx —— Prynt Foyy
157 670 11 : 218 RCL 89 aD

211 + Fo-Jf
159eLBL 62 : 212 610 14
159 XEO 87 y TN
168 KY? > i oLBL 83
161 GTO 89 1 Yo . : 214 Rol 23
162 %OY | vp =< - 215 XO

1 L — 1 a

LABELS FLAGS SET STATUS
Ay Bor © vA P Eo PA] FLAGS TRIG DISP

ON OFF

F 6 H 1 J AE cOM| DEG Wm FIX m
a b c d e 5 10m GRAD O SCI 0

2 0 Nm RAD 0O ENGor,_~ 102, _~ [08,7 pP& _~ ow _~ 7 a 0m n

06 07, ~~ |o8, ~~ p93,” [i0,~ 9 po p1.f12.-p3 pa fis
1 “ 12 — 13 4 15 6 17 8 [19 RO Rl 22 [23

16 7 18 19 20 Pr [5 [26 [7 pg [29 [30 [31
ZT 77 73 78 5
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HP-U1c
KEY ENTRY KEY CODE

217 STO 24

218 11

219 X{=Y?

229 GTO 84

221 a

222 RTN

223¢LBL 84
224 XEQ @7
225 WY?
226 GTO 85
227 1!
228 -
229 KOH
238 1

231 -
232 /
233 RTK

234¢LBL #25
235 1
230 RTH

DI7eLRL BT
233 L671
239 ROL A3
240 RIL BZ
241 4
742 BRT
247 &
244 RIL 24
S45 BTR

P46eLEL E
247 IF

tits

Program Listing
COMMENTS

Lp <i

Set =O

Ne bLp<x

K =0.671|E_
Fe

J= (Yo)- Il
kK-1]

Lb 2k
Set J=I

K=oF
Cc

Clears Flag $

o Hold Colum
width

STEP KEY ENTRY KEY CODE

PAGE_14-7
COMMENTS
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FEET-INCHES-SIXTEENTHS "FT IN16"

PROGRAM DESCRIPTION

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

2. Label B

3. Label Cc

4. Label D

5. EXAMPLE:

- Converts decimal feet to FT. IN 16ths

- Converts FT. IN 16ths 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

must be in FT. IN 16th8, You can add a
negative dimension provided the total is
positive.

Display Printed

Label A 27.6287 =——————e27.07.09
FT.INIE DECIMAL

Feet Feet 27.6287

Inches 27. B70371

Sixteenths

Label B 35.11 13=—+=35,9844

DECIMAL FT. IM1&
Feet Feet 35,1113

Inches 35,9844
Sixteenths

Label D 35.1113 —»=35,1113 CLEAR

or 47.0609 —a=83,0606 TT

Label E =22.1009 ———=60.07 13 gps prope
} 35.1113

Feet 35.111308
Inches

Sixteenths

ADE FT. INIA
47.0689

83. 860500

ADD FT.INIE
-22. 1089

60. 871364

Fk
ki

*¥k

*EF

*¥¥

k¥d

¥xk

*k3

kk

¥F*
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4 FEET-INCHES-SIXTEENTHS

= FT IN1G
54 A B Cc
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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)  
 

W
I
N
S

PUSH SIZE 060 TO  
 

PARTITION PROGRAM REGISTERS (SKIP  
 

THIS STEP IF CALCULATOR PARTI-
 

 

TIONED FROM LAST PROGRAM)
 

 

LOAD PREPROGRAMMED MAGNETIC CARDS
 

 

PUSH LABEL A - CONVERTS DECIMAL FEET TO
 

 

FT. IN 1OTHS
 

 

PUSH LABELB - CONVERTS FT. IN 1BTHS
 

 

TO DECIMAL FEET DR
O0

00
OD

EN
OO

F

 

 

PUSH LABEL C - CLEARS MEMORIES
 

 

PUSH LABEL D OR E - ADDS FT. IN 16THS
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 J0
00
0u
0a
on
de
ao
do
no
n0
o0
00
n0
op
od
on
on
0o
d

JI
od

od
oo
do
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ud
od
oi
il
nE
s

 

    a — (
—   
 

 



  

  

 

 

 

     
 

 

 

 

 

 

HP-Ui1c Program Listing pace 15-3
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

BieLBL "FT INIG" 56 INT
82 SF 12 NCALPRO" [ 57 STO 96 Inches
OeALPRO=" Calculator 58 - |

| 59 100
85 “CALCULATOR PRO" Programs 60 + 1 a

#6 “HGRAMS" 61 STO 67 | 167
a7 PRA 62 16
#3 OF 12 63 /

19 ADY Nuk erho 66 12
{1 ST0 a1 ET.IN 1oths 67 / 1

12 “FT. IN16>DECINAL® 68 RCL 85 |
12 PRA I 69 + ! 'HH .
14 RCL 8 Cy L 78 Pry ——»] Prints Decima
15 px —s{Privit Number 21 av 1 Numb1 ADY umbey
16 ENTER? Feet 72 RIN '
17 INT Foot
12 5T0 @5 ee 730LBL © 1
19 - 74 tee | Clears Registers
20 12 75 PRA 0l,02,03,04
21 76 0
2 ENTERY 77 570 01

23 INT \ 78 ST82
24 STG dh Inches : 79 570 83 1
25 - 89 STO Ad ;
2%16 81 RIN ;
27 82 RTN 4
23 S10 87 ithe
29 RCL 85 g3eLBL 1 Adds ET.IN1&™
8 RCL 86 J I 84¢LBL E -
31 169 | 85 ADV
32. | 86 ST0 8
Br : 87 *ADD FT. INI6"
34 ROL67 [ 83 PRA ]
35 16900 | 89 RCL Ai i
3 ! 99 PRY= Prints Number
Teo a | 91 ENTERt
2 FIE 6 s } 92 INT
19 PRY — Prints FT.IN © 93 ST+ 82 Feet
48 Fla 4 94 - |

41 av 95 108
42 RTH | 96 #

97 ENTER?
SLL § | Converts ET.NIC™| 93 INT inch

I : | 99 §T+ 83 l Inches
45 “DECINALFT. Nise] 19 Decimal Feet 109 -

46 PRA 1 . 181 108 ]
7 PRX —| Prints Number 102 * 1

43 ENTER! 103 5T+ 84 | 122
43 570 al 104 RCL 94 )
SA INT 195 16 ]
51 STO 85 Feet 186 / |
“= i” A 187 INT Converls excess53 | 103 5T+ 83 l He
54 + | | 189 16 ] 16th +o Inches
55 ENTER? A 119 *

REGISTERS
0 01Stovred [02 +h 06 07 08 09
0 Toned Feet 03),,ches 04he 0Speet Inches |cthe

10 11 12 13 14 15 16 17 18 19

20 21 22 3 24 25 26 27 28 29

30 31 32 33 34 35 36 37 38 39

70 5] x7 13 5 1% x5 7 7g 9

50 51 52 53 54 55 56 57 58 59          
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