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Abstract 

This article describes the use of a micro-computer program 

for tests of tensile strength of steel and compressive strength of 

concrete. Th~ program is called TO-TEST. It can calculate and print 

out test results of tensile strength of rolled structural steel 

sections of a, L, or U shapes, and of round or deformed steel bars, 

as well as compressive strength of concrete cubes, cylinders,or 

blocks. The use of the program will significantly ~ave time for the 

test engineer and the typist who types the results, and reduce the 

chance of making mistakes, and produce clean and neat reports. 
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1. TC-TEST 

" l UU 1 f) 

" 2, ,;1 '!l 

, " '" 
1, l fJ11 tJnlnr IJTI,JU1i~ '11 1 U~'1ULLlJl 'Min (diskette) 

I 

111iH1 U disk drive , 
.. I' 

'lI'Cl,Jfl'CllJYI') lfl1:lr 

I' v I' f'1 " , 

4, ~lJi'fUUl\tJU~lJ'tl'll'Cl-l!'l'fJlJ);,) In'Cl1l'''l RUN TC-TEST llft')nn~lJ RETURN 

" 1:( ""..\.. f'V 1 .. ~1 " ( n tJ~ n rnJlJUVlfl!'l H l )Ji))'HJYi'lJ 'CllJ'O f'1 ru ) u r II n un:: U t1 U 1U 11l 'lIll fI :: Cl,,) lJ'I-I '1 , , " 
'lI DU Cl UU~'Clf)11~ 

\I 
1''' J ,. 

5, ~ U)~'il tlLH'11l ") lJVl!'l'Cl u~') l nm lurllfl ruCl") lJ 
\I 

J ' v " " .. ' f' 

6, m ') ~ 'iHlU tift 0 1r !'l'1 U') OJ'li-l f'1 'Cl uvn l n'8 fU \1 fI-l 11 U U'Y 'Elf) "))'i () "I111),J n "I rrHJYltlfl 
v I 

fI~flr::n,,)H l~nfluu y , 
, 

llft::lllJ RETURN , 
v '" f' 

()")1lJn~,JO,,)f~tmtJ~fI,Juu 
" , 

f11:fl'l1/hmfluu N llft:UU RETURN , , 
,. , I " I 

7. f'lm J~ll n i) n: 'Yl1f11 U!'l'1 ft.J II '0: 'lI'Cl'll'Cl u?l1 UPl'IUllU?1'Cl 11J~f1 
" ~ v " I v v v ,~ "''' r 

8. ()1f1 'il ",f11 nm flmhn") lJfl',,) ft-lUUY'ClJ11Yi n "Il-\tJ flll?l ') n1H n 11 !'l1U ')tu'Clfl nYilJYi , , -
I 

RUN llfl::nmJlJ RETURN 
, , 
.A", I '" v 1 v J .. f'" .. f'V J 

9, llJ'Cl l ft no 1 HI1 U') (lj l '8") 'Y '1 UUlJ L 'I-Ift f1'Cl'f)O II ft") 'Ill flr 'Cl-l YHl1U)flYi l.NI'll'Cl LJ'O'Cl U ., 
v 

v.... ..\ 
II fll f11H flr'Cl"] 
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I II 

1Un{)Ul r~mul1lrllnju TC-TEST 
II II;, I II II, 

Y1rVllHflfl [)llnUllH~-.ll'v,nlJ''jl!l'll 1 llfl:nmJuRETuRN [)1lnUll1>lVfl1~~m'll~~ 2 , 
, II J I 

\l~:nf1~1J RETURN lu1llnr1J~:~'fJ~'fJ~(j'fJU '1 n'fl1u 

I 

n11'r1f1tltlUll1-.lfi-.l L nUn1rY1f1tltJU l l'~n tl')Un'lf'r1flftmJllf-.l-Dfil nun 11iHH1tlUt"ltJu 

.. 
nffl 

TEST 

.. 
3 llUUt"l'fl 

c - l 'v1~n'v1~lnf1i tJn1 c 
v 

L "" l l'~n1,-\~1nfliun') L 
11 

u = l l';n~~'/nf1i1Jn') u 
v 

R '" 
" II 

LllftnlflUnftU (round bar) 

D = 
" II II 

l'v1~n~tJ'fJ'flU (deformed bar) 
'I f' II II X 

fti'v1rUll\1-.)l"l'flUn rn~l ,Jinni 1Jl"l'iU"HUll'c1:~lJYiU~ 1 fin 3 lllJUua:'l'l!itrflt-3U 
, 

1 'r1i-.lftn u '/i'in (cube) 
" 

2 '" 'r1'1-.lni:Ulln (cylinder.) 

" 3 = lHltlfllfH'I1-.l (block) 

n-.l ~u~'/~ tl-l n ''J1 fl'iUlrulll -3 f1-.l lUi II n 1 U~: llU n nlY1 H 'Il'fl-ll l'nn1 flU fI~'/n f,r11 
" " '" J ...'.... . .... J .... I " 0, L, U, R, l'itl D ~-3TIU~n1U1,-\ft-llft~llftfl-lftif1U'r1'1l'fl-lnltlU1-lll(j:1an1t"1 e,) llft101U 

1 

Y J' 
~1~tJua~tJ~1~fI'r1~fI~'fl1Jn'fl1u 

II 1 , 

;'~'fJ-ln,/if'1'1U')tu\l1 ~'11f1 1 tJnLnl1J1:llun1u"'1-l~'fJ-lfltJUflf" lf1ufl11n.1,ra 1, 
II II 

"" t t· " .. 

. 2, 'v11tJ 3 llft,)()'/U'v11'l1'fJUft~'fl-l1flfl~l'1f1r1'f)Unll1 tJ ~,.,~r1Jfl'111'1·')U')ruIl1-lflfl l f. ,)fl'fl~~U'" 
\I 1 
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~ 

1'U n 1 
11 

1"1 

/" 

r l LI 
WI 

• • • • 

~ - L2. ~ 

... ..." I X" I 

(1'1~ fU l ~~ n~\tll'm flnl e l 11UfJU'IlfJ U~ 1 Ufl'1f1UY1'Cl11Ju (1 '!il f'l1 'Cl-3 \-1U1tJ 'Yfln1" 
II , 

I ' ... ' .: t'",'" ~ ..... t' 

r\ur:W11-3'llfJtHm1-3 '1 llfl:lU'f)~UYH~nll-lnf)UU RETURN VlnrlH) f'I'ClYIUYi 

N,e 
.J 1 flU Vl 

.. 

v , " , 
I 

(nmJu RETURN) , 
, .J ... ... , " " 

n')tltJ1-3Vl(lnUnllfl'll 0-3 9999 1l-ll'Dlft'll 0. lVtl1l'tl-ln111l-l " N .. 

1 U III n r U\-\tJ fl~"1-31U) , 
... ... 

e - I y\ft (1'1 l-I fu ~U In fl e (1 'll-enu 1 e ) 
t' 

II tI : Yil JYi 
I , .J 

H, W, L, T, Y, U, L2, Ll, N¢ (nflUU RETURN) 1 f1U~ (fl1U"r1 1) , v \I 

H .. f'n1UTI-l (uu.) 
v .. 

W - 1'1') 1Un11')-3 ( UlJ. ) 
, ... 

L Fl11lJU 11 'llfJ,Hl'l UUU (UU. ) 

T .. (llU.) 
... 

f'I'l1~mu') 

WI .. 
v X 

f'I'l1lJn'l1~'lJ'f)-3'DU"r1f1ftfJU ('llU.) 
... 

TI .. 
f'I,)1U~U1'1l'Cl-l'DU"r1f1ftfJU (~U.) 
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y = 

U = 

L2 = 
..... .... 

Al'UU11"n~~ft~~~dVU (~U.) 
VO' Y 'vv' 

( In; U~fl~ 'flU'1l ,fll nft nU~fl~nfl"" r 'El'lll flUl1fl'!11 "~nfl1 ~l '111'11 
. , t"!t t' 

L2 = 0 11.lrllflnn::ll1YIl.r(1f"l1 0 U unl::lhm - - Ul1U) 

L1 : 

\1lJ1U l \.1n 
\ 

N$ c 

'v v I][V , 

nl'flUl~L~U LU'flU'ElU~'fluftn'ElluUl'1lll'1~Un1Lfi'fl1 
Il 

1, C (nflULJ RETURN) , 
1 26 . 1 , 5 :) . 4! 1 9.8! 3. 4, 1 • 265 ;'J. 320! 15 0 1") , 1800! 6.8,5. 0 , - (fHIUtJ R ETU RN) 

. \ 
y I J 

l::1f)tJft~-l\lr1f1-l1U\l{11~ 2 'l!'fl-lr1lr1-H' 1 

~~T 

~n,-----n 
~~--1 

;'flUft'f1"d'1Jl\.l~flnJnl ' L Uft:: U 
~ Il 

v v v 

l'1alUnU~~lJfta1~rUL~~fl~Ulnfl1unl C 
~ Il 

v 'v I I I I v 

lIUllfil'1!1~afi1-lnuuft::1IJnnfl L ~nftl11J'Hltll 
v v ~ v ~ 

fl1rU~U'lJ~lJaflf"lft1unU flftl11'1'fl 
~ 

v t' 

a"n~rUl-IUlnft L lhm N,L (flflUU RETURN) 
\ 

AI • .... y..... .. t' 

lHcH'f1l-11U\.IU"lrlfl U YlU'Yl N,U (flmJu RETURN) 
, '" I 

llft::fi,UfllU H,W,T,Y,U,L2,L1,N$ (flmJu RETURN) 
\ 

I I 

n-lnltlUl~lunlrl-l~ 1 
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4 " 
7. l ~HHH C1un1'llJ 

N, R (nmJu RI~TURN) , 
... I .J ~ ... 
fi1VUI~~ (luUn1lft~) 

I 

lf1u~ N • 

U1'l: d D,D1,Y,U,L2,L1,Np 

1 mA D = l ~u~'MuJn1'l"l~ 1 f1un',~uft (UlJ.) 
II 

"I t' I 

lnuu' Auun~"l~lftuluftu (lJlJ.) 
\I 

D1 • 
...... J M , M ..... .., "",,, 

(Vnwrfi1vu 1 U~1'U~U"lUl~UlftU1nU d,~rUlVftn~U'fi~ c ) 
I "" " , ~ 

n1 tJU 1.J fI'lUVU7JVU1'l11V 1 UU 
II 

4, R (f1flUU RETURN) , 
I 

9,0.865,1920, 26 30 ,6.62,4.65, ASS (nfl~lJ RETURN) 
" I J 

~:1f1tJ~~~lUU()1~ 2 'lI 'Cl~fl'H'l~~ 2 

" " " 8. L~~n'llD{){)U 

"VI' ,.v " 
~f,~ TU L Wel o~VVVU l r 'l~ lJ't'I'lI V lJ1'11 Uft·" flU f1~ i1 

II 

(omhJ RETURN) , , 
1 f1U~ N = 

I 
... M 
7l1VU/N~ Ll~: D 

ft1U , 
D,Y,U,L2,L1,W,L,N% (nf1~lJ RETURN) 

, ", t' 

lf1U~ D = l ~UtJ1P}UUf)ft'~ t ftUn·."mft (IJJJ.) 

y .. 

-U = 

L2 = 

L1 = 

w = 

L = 

II 
I v 

0( 

llr-lVl~fl~"l (nn.) , 
ur-lur:;u (nn.) 

~11lJU'1~nf1~;~nI1Vlf1~VU (~U.) , 
~1'UU'11~nftnVUnI1VlftaVU (~lJ.) 
" , 
,.j'I~Un'llV.Jn1 VU'H (n 1U) 

... 
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~U1U L 'M1 , 
v v .. ,. 

fl1J-Jn1tllflfl.J fl'fJ.Jl'(lJYifl'l.J""'ln) 
, . 

mr1tlU1-l1un1r'H~ 2 
\I 

E> 
-;;r-­

_'y - r.------( 
H 

. 
rl 

"H.Jt1 ~ 
1 

J . V vI .. ' v If 

L 'rH1Uflnl ur II n r ul ~ 1U t ') 'l;'~~ t ~Uf'lflUmm1t~ ~nU')r!~ll ft11hrn 

N,B,L,H,I'i,S~,D2.M2,Y2,LD,N~ 
, 

1 flU~ N = 
B = 

L = 

H = 
W = 

s% = 

02 = 
H2 = 
12 = 

I 
... oj 

fl1tlU1-lV1 
y 

f'l1 'lUn1 'l-l ('llU.) 

f'l11 UU 11 ('a U. ) 

f'l11Uft.J ('lJU.) 
\I 

y , . .... .. 
U1...,UnUVI.Jf'lflUnrn (nn.) , 
ft1UUUn1 ('lJU.) , 

I I 
.... oj 

1UVl~tHl (1-31) 
, , 

'" oj L flfJUVI...,afl (1-12) 
J' v 'v .. 

nYt~fHl (l'llla'll ? n1...,tr~"fl~n Yf.i'I. LllU U 2527 1\11'll 27 
"v , 
~'lU1'lln f'ln.L~u 84) 

LO = llHUr~aU (nn.) 

N~ = ~U1U l ~~ 

fl1 VU 1-3 ; ~ ~nu; fJtHl~ fJ 1 u~ 
II 
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, , 
1,15. 2 ,15. 1,1).0,8.4,-,17,5,27,860')0,82/5 (nmJlJRe:rURN) , 

" , 
Y:1f)uftf1-l1un'H"I-l~ 3 

H 

t 

I , 

( fl111 'tJU"H '1 un "I i"l-l ~ 3) 
\I 

'II ~-l B, 

12. 1U111nru 
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13. ~nJ - ,... 

1. APPLE II, BASIC FROGRAHHING RE:FERENCE MANUAL. 

2. A. J. Farker and J.r. Stewart, APPLE BASIC FOR BUSIN~SSt FOR THE 

APFL~ II. Reston Publishing Co" ~nc" 1981. 

< 



l"'1..,n,'1 

.1 • 
1""U",;u~'Dln\l .. " ...... ... " 

, 
I 

tt'l:ll.·,,, I i 
1:U -H'l ~ D" LtUl n I 

if I (lJ~ • ) 

I , 

'C I~".I "< 5?·4 '( lq. 2..>< 3..+ 

1 C 126.1X 50.4X19.8X 3.4 

z.L S0.~:< 3:).6 -< \o.e 

2 r. 89.2X 89!sXl0.0 

5LJ . \~D·7;"( 74.;;''< ..} . 2. 

3 U ls0.7X 74.3X 4.2 

. 

, 

-<JlII ~"'r.J VI 

l;tl\lLlfiUiin,.,n'''~~'::SA·:IO'''-JU 1uc, 

"m=::S"'n""Uff,aA~ ~~'~~v,au~nu~~u 

R~n,~~~~oun;~~~~~~~L~nn'tl~..,,~ 

.... L'l''1l11''~':JU'" 

~U~tln<fDU 
~ 

~Y'lflUOU 

I 

_ ~ .1 

l'IU,,-';-Otl .' 

.!!! .1 'i I'ltJ., :: .r B I f'I~'1JUC'l ~'Ql'1lD" "fUn, ~""~'n 
1 

~ 1'I.u,~~ ".;,. I 1u,;," mJl'I~aDU "U-HJ 
U'1" u,,~ U.,,, ~.,,, 

('41U. ) (Ql'1 .~lJ .) 5-111J • 
(nn. ) (nn./~", (nn. ) ( ntt/""". 

. I "" I ~lJ.) 11lJ • } 

I· 2~;;; :< D·?w 11:;;00 )800 

1.265XO.320 0.405 1500 3706 1800 4447 36.0 

1·::1.7D'<. D.7~D ACSC ~b80 

1.270XO.980 1.245 4080 3278 5680 4564 35.4 

I I. 2bo-x., D:..:j.lo I.t;DD 2110 
, 

1.260XO.410 0.517 1500 2904 2110 4084 INVALID 
:-

I 

I 

I 
i 
I 

I 
I 

_ 4 

Q"'lH1 

"knn., 

I ' Q /-.;;J·~O J..;;--,:)? 

I 
16.80/5.00 -

I 35 '17 ,,' I &7. / '''''0 

I 

~ ,--
'l-<YV >4 I 0" ' 

1'I~"J L1'I~ 

-

L ~o",.:-)o "'t ID 

16.85/5.06 L 90X90X10 

, 
I 

i 

C/?' ~~:;' ~rTur=.t;. AT .:..,~E.. Fb~T 

-- /5.00 RUPTURE AT GAGE POINT 

(J 
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--- ~ 
~ 

n;1-Y\\.l ~1 2 

';il\1uij.u;.n1can'lR;'lJTI~"JncacaaJtU~1 
~ c! <::\ Q.I , 

flW ~1 ff1 fl ~~lJffl(1 Vl"J lJl'il1 l'ltJ l(ttJ6ij 'DUll flU 
~ r;:o oJ ~ c.. ~ ~oJ 

tJflfll"dl1~HT'flULL d~~HL lHHHnn rUfH1U flrVlL ftdllL VI fl fl lL 'fl::fI'flU nrVl'fln LL n 

1m -lnll ............ __ ................. __ ._ .. _ .. _ ........ _ .................... ___ ........ _ ..... ..1,n'UCl ·l\>11tlUl -1 .......... _ ... _ .............. _ .. 
., <t -i 

....... ......... _ ....... l1U-l C1'illl ., ,'1 . 
.,....i.,., f .,~ y q 

""'" --n'N')-<>15 ~ . "'lUmUW\1tlUl-l .......... _. ____ .... _ ........................................... _ .. _ .. "'lUllllYlC1'tlU ............................. _ ............. _ ............. JH'Yl(1'ilU ................ _............. . .... 1f!1f1'l 
" 

.. 
ll1Jlh:::iiJ ... . ~ a- t ~ " ...; 'HHn .. 

~:'i~~lf1'UlJ r.~lJ Lt1tunn-UEJnt11J vmYl , f1~ l~tJfI ,. 
" a-

t .; ...; a- SP ... 
1t1u ni .. ~~ft a- ... fll1lJlf1U fll 1 lJlf1~ 

fl1t)£J1~11 lUt1U \1U ' flf) lL 1J Ll1J £':: -:~; \UJliJl \1fl 

( nn.:m. (nn.lfl:. 
, 

(lJ:J.~ (·nd (m·. "llJ.: (nnJ ~lJJ ( r.nJ ~lJ. ; ~m 

I ;t 9 Q.5h? 19!:?o 2!,,3D Il?'!,;~!-4-_ ["17 ).:55 

1 R 9 0.865 0.588 1920 3267 2630 4475 42.4 6.62/4.65 ASS 

?? D IJ? ~.?~I 7'ZSo I047C) lP·~; 7·~, 9~5.7/rn.8 

35 0 15 1.591 1.989 7280 3E?61 ·10470 5265 36.9 0.20/7.45; 933.7/ 59.C 
" '. 

"' . 
, 

i 
I 

.,. .. 

0'\ 
I\) 
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rnl1Jn 3 

v i 

YiH.J[,J"1rrrunrrn1l1rrnrru Li:l1l1 
~ ~ q ~ 

~-m1n1~ »nl"~WlU 

.lI"'''' ~ 
~1·lYfrf1a.lf1~~"JllYl--JrltJUf)Jll 

l"",,,n,., .. . .... ..... ...... . ~..;''!Itl''fl.tl~'" .... ...... .............. .. ." .... 'I'Iu\')il(]~ ... .. ..... 111 .. .......... ' " 

~u~-ftJtA.u~,,, . -ruil"''''tiEltJ .. ..... :.f.4..lb.../~? ............. ~"''''ttou ................. ~f1.n., . 
~ T'V"'H! t'. 

"Iri!r.tA'EI~1" (jJ -/ . 
'3ntJ'~n u ......... / .".,,,n.,:ucn 

/ L~ 
I • I 
, I / 
---:.-'/ 

- . "flun"I'IUStlf'l 

I - I r- ~ -- I I .I..r .! . 
• I . -. _ I 1!'1UflU ,_,_ I 'I1utnnl' t 4JlU.V • _. _ • _ _ • 

tll'11111'" I '!IU,'" : U,,'l\ln I - 1,,1:J'P\., I ~ I -. - I ' ~1\')lJ"::1ilC I n,s\')11'" I . 1'1. ..1'1 u''I'Iun • 1)""./ i I 
..r . . I a 1"U1'Itlll III ~ 'I'IU'V ~'I'IfI 
rt ('t!'u.) I (nn . ) ~ C,,-u.) j(ilU.U.)1 (",.,.'t!'u~ (nn.lll.)j . 1"u ! (nn.) ! (nn./~u ), • I 0 '\ 

1 
1 !,ry.2 X PS·I )( 15· O! 8·4 I - L 1 I 117/13 )27 1 'OfoooO! j B~l? c.u &c=. I v. 

i I I , I' 1 

1 115 • 2 X 15 1 X 15.0- 8.4 : - Il1L0034~ 230 I 2440 117/ 5/n 28 i 86000! 375 !..132L5 CUBE I 

f 27 t6.0x=o.1 r-I~-2 I 8 . 17 1 I ~o2ool L.2,-Z, C.yt-\NDEg, 

l 27 1 .0 X 30.1 I 13.21 8.5 I 0.0053~7 i 2482 15/5/27j t=. 

f 2.4~ 7·1.. X :>-).7 -< 1S./ 7· g ! ' I I l(?; 5/?,'1 10 ~ 

(t-"O'='>''--i--J. ........... -A.......L..U''"''''-A-J ............. 4--I-..a.W-.,;--==--t-
1 

>L..oUoLQ.S..3i.. _ 284 1 46 29 I ., I 
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, '()I'\F 
r F: I ~jl .. t ~ ~ + ~ 'j; 'to '~ t 'J t ~ t 

'j, 1 .. 1. .. '\. 1 .. f 11 '" 1 ! " 

rC-TE::,r 
1::1 
12'':; 
I -:"(1 

f'-r;' I III 
It IF'Ul 
Jr I-I 

N.Sl 
- " (1 TIIEII 1",(,,) 

, ,', I I t !,II .. r / '\1[,1,'('11'1 III r '''II (,'I!I ,.~ I [" (1 1 '1':' l [- S 'I "f~ " II fl] I !Do::.: 
I'lL' F''f'.: I~lr rEI'/'::::Irll'J A11[, [1'I1'IFnc:: 15::: IF S ,t ItL" TlIEII ::1:-
"'S l<:'I~1 IEsr F:ESULIS." 1,:'(1 IF Set - "U" THEIl -: 1~ 

I: ~rlNr 161 IF s :r. =:: ",F'" lHEl1 175 
I':: f.'I ' I !'II "''.)1;' 1 / '[ nl [, ', ~I t r'ml fH lEI-I 1 6:~ 11- '':;'1 .- "Dt! THHI 18" 

'3 ! F' r r' I F'A r. ";- ;''';- I 2~" 

1- F'F'PH 
-,', r'Fl ~I / "1 YF£:. S UF ':TEC II'IEI'IS :" 

F'F' I I-n" S fEEl... SF'EC I I'II::~'IS 

': -= (.' ::.· "~F'E" 

24 F'F: II·jT " 
I_ '" L SH,~F'E" 

:'::, r'r:: r ~/ r " 
,_, '" U ~; ~IAF E" 

:8 r 'F' !tIjT" 

' ~.,: , F'r: I ~J r " 
t' ::0 l'EF OF:I-IE [\ p()r~'" 

4(' F'F: I NT" COI-1CRETE SF'EC I I'IENS 
1 == CUE:E" 

4<:1 r'F: IN T " 

C"(L 1 hIDEr,:" 
4.:.- F'F:INT" 

~ ," r'F' ! I-rr 
c:-(' F'r:- J~' r "'j; ~ 't: t; 1 r.J U:~E 1 HE r-r:-OGr;'A 

M. SUPPLY THE DATA AS~ED FOR 

':,4 F'F, I fl.IT ,,--- .-- -,,--------------.---
-- - _._--- -- ----_._----" 

E~: [I It-I I'IH ( 1 ~ , 
r:~6 I"IH ( 1 \ :: : 1: I'IH (2' -= :8: MH (:::) ." 

"': 1 : I'IH ( ,1 \ ,.. 3':': 1'111 / '5 ) ~. ~:: 1 : t'IH ( 
S' -: :':': I'/H (7 \ -:::31: I'IH (8) -::: : ' 
l:I'IH('7" -:: 3(':l'lf1(1I:') == .31:1'IH( 
1 1) = :- (,: I'IH ( 1 :: , -::: 3 1 

0(1 

! (,':' 
1 ('5 
1 1 (, 

F'F:IHT "Tl'F'E OF TEST: 1 == rEt-I 
<:: I QI-I. ::: "" COI-U:'F:ESS 101' 1" 

I NF'UT rYF' ~ 

IF TYF'E • : OR TYF'E ~ 1. GOTO 

IF TYF'E = :: GOTO 2000 
F'r:: INT 
F'F: I ~IT "TYFE: SPEC t I'IEN ~IUI1E:Er:: 

SF'EC lI'lEN TYPE (C. L. LJ. F,. 01:: 
['1\ 

,~ .. , F'R I t I r "T'':T'E: ':'. C l'II-IEI'1 TfIEf~: E 

IS NO ~lrJRE DATA " 

Ib5 
170 

1 .... "" , -' 

J 77 

F'F: Il-IT 
rT I liT "I;JRDI'IG SF'EC I 11EII T'fF'E -
- FEE/HEF' " 
FT' II-IT : . GOTO 11':' 
F'F-: HJT : F'F: I NT "TYPE : IlOl'l HlP 
L DIAI'IETEF'. 11EA/'1 r:'1AI1ETEF'. 

YIEL.D LOAD. ULTll1ATE L.OAD. 
FItIPIL LEt·IGTH. ItIITIAL LEtl 

GTH. PIOTE": F'F'tIlT-
II'IFUT [I. D 1 • . ( • U. L:. L 1 , I' ll 

1?8 GDTO 2:::1 
, 8') [,,' F;' 1" r : r-r:' I liT "r((:'r.:: t 1011 If I 

AL DIAI'IETEF: . YIELD LrJAP. I_I 

L.TII1ATE LOAD. FHIAL L.a 'IGTH. 
It-I IT I AL LEt-lG TH. " vl~ I fj TH (G11 

). L.EIJGTHICI1). t'IOTE" 
18::: HlF'UT D,Y.U.L:,Ll,I;J,L.l-Jt 
18,l F'F:HIT: GOTD 221 
18'S F'F' I I!T 
1<:;") F'F'IIIT "TYFE : ~TECI11[11 ~IEIGH 

T. vJInTH~ LIr', THICI:tIESS. 
CUT t'lI Coni. CUT TI·-II U :I-IES-:: ~ 
YIELD LOAD. ULTIMATE LOAD 

F I "IAL LEHG TH. II" I T I AL LE 
l-jGTH. NOT~" 

1°5 F'F: ItIT 
:')r) I t,IF'UT H. W .. L" T 4 v) 1 " T 1" '( • U. L~ It L 

::2') 

I , ~I:t 
C::,OTO ::21 
F'F: 11-1T 
F'F' I I-IT "TYF'E : SF'EC 111EI·I HE I GH 
T. l" r CoTH. TH I CI<NESS. CUT 
1,01 I ('1 H. CUT .1111 Cf'J- IESS. '( I El. 
D LOAD. ULTIMATE LOAD. FIN 
rll._ LEnGTH. HIITIAL L.EIIGTH. 

l'jl:IT!'::" 
F'F: I liT 
II'IF'UT H. W. T • l'll • T 1 • -( • '-'. L2. L 1 • 
I,a 
F'F' HIT 

2::8 IF S't = . "F: " THE~I :5':' 
: ::':' IF 5'1: = "D" THEI'I :::4::, 
240 A1 = WI * T1: GO TO 270 
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:a~. ['1 = 1:'.4 1:':?7 'j. (\oJ ;' L) .... (1,5 

:'5( ' AI=: ~. 1 '1 1 59Z~ '* D 1 * D 1 ! 4: 
r;'Ol [) : .:- ( . 

:' - I.' ~ t {~ I 
:~I:' 1'1 U A 1 
:"~ ( . L ~ ( L .2 ,I L 1 - l' ~ 1 (. (. 
:-~(. RR (. 
:-~I: ' IF E'I' ~ UP" THEN 51 (1 
:-.;-(. IF S;f =: "[''' THEN 51 ( . 
:C':' Nf\J "" ':':F'F' 4:AA::: ~I: GOSUB b 

7C'4 NN == 6:PP :: 6:AA$ :: S$: GOSUB 

~06 I'IN = 1: F'F' :: 14: AA == H: GOSUB 
S()(II:. 

:-98 Nt·,::: 15:PF' ':: 15:AA$ :: "X": GOSUB 

lOO NN = I:PP = :0:AA =: W: GOSUB 

dfY2 NN :: :: 1 : F'F' :: :? 1 : AA$ = "X": GOSUB 
8(1(' (' 

IF S* == "L" OR S$ :: "un ~HEN 
414 

41)6 NH = 1: F'F' :: ::=:' : AA :: L: GOSUB 

108 NN == 26:F'F' :: ::6:AA$ :: "X": GOSUB 

110 NN :: 1:F'F' = :O:AA = T: GOSUB 
.~(l(~f~' 

'1: GOTO o.l:?:. 
~14 NN :: 1:F'F' :: 25:AA :: T: GOSUB 

60':1(' 

32~ NN :: 7:F'P :: 38:AA :: WI: GOSUB 
6(11)(1 

424 NN :: 39:PP = ~9:AA$ = "X": GOSUB 
8 1)('(\ 

1""~ !'IN -::: 7- : F'P :: 44: AA :: T 1: GOSUB 
60':'(' 

427 I'll" :: 3: F'F' :: 52: AA _. AI: GOSUB 
6()C~(' 

429 N!'I .,. 0: F'F' :: ::09: AA = Y: GOSUB 
.~(,(.(. 

'30 NN ~ O:F'P = 66:AA = Y1: GOSUB 
6()f~(1 

431 NN :: o:pp :: 73:AA = U: GOSUB 

'32 NN = o:pp :: BO:AA :: Ul: GOSUB 
6(H)(' 

01 ~"'. 1 F L 3 " ":: ':' 11"IEI" 4 3·6 
434 t"N = 1: PP = 88:AA = L3: GDSUP 

6(1(\(\ 

<135 GOrO 432 
436 NN = 84:PP = 90:AA$ 

DOl: GDSU8 8000 
" It'lVAL 1 

437 NH :"'o5:F'F' = 96:AA$ = " __ ": GOSUB 
S(II)'>: GO TO 43 0 

438 ~II ' I":' ::PF' ':: 97:r.r. == L:: GOSUB 
6,)(11:' 

4381'11'1 ':: 98:PF':: °8:AA1 == "I": GOSIJB 

8':":":' 
'l4(' t'lI' l = ::PF' = 1':'2:AA :: Ll: GOSIJB 

6(1':":' 
442 mJ ':: 1('4:PF' :: 128:AAt == Hot: GOSIJB ·· 

.'l=:,') GOTD 69 1) 

=: 1 t) ~·II ' I == 0: F'P = 4: AA = 1'1: GOSUB 6 
1:")(' 

5:::') ~·It ··j :: 6: F'F' 

8':":" :' 
530 I'll J :: ,): PF' 

6')')':' 

6 :AA S = 51: GOSUB 

16:AA D: GOSUp. 

540 NI" -== 3: F'F' :: ::?: AA = Cr1: GOSU8 .-
55') "It' l -== :;. : F'P -= 4'3: AA = ' A 1: GOSUB 

6 1)')':' '. 
.':',60 I'IN ':: I): F'P = 52: AA ,£ Y: GOSUB 

6(11)(' 

57') 1'-11'1 :: '): PP :: 61: AA ::; '( 1: GOSUB 
~(J':'(I 

580 Nr' l :: (I: PP :: 7'): AA :: U: GOSUB 

·~O':":' 
590 Nt-! :: 0: PF' == 8(1: AA = Ul: GOSlJB 

61)1)(1 

-= ') THE"I tJ'6 59'5 IF L'3 < 
6(10 Nr'} = 1: PF' = 89:AA = L3: GOSUP 

b()(H) 

6('4 GOTD ·~ t (I 
606 1'11'1 = 84:PF'''' C'C':AAS = "IN'/ALI 

D": GOSUB 80'X' 
608 IF L2 < L1 THEr·, GOTD 616 
610 N~ = 2:PF' = 96:AA = L2: GOSU8 

bOt)l) 

614 GIJTO 62(1 
616 NN = Q3:PP ':: 96:AAS 11 ____ .. : 

GOSU8 8')0(' 
62(' I'll'! = 97: PF'= 97: AA$ :: "I": GOSUB 

• 630 t-It·.,j :: 2: PF' :: 101: AA = L 1: GOSUB 
600':' 

~35 IF Sot = "P" THEI·1 t6') 
640 NN = 102: PF' = 11)2: AAt = ":": GOSUB 

650 t'H" .,; 1: PF' :: 11)8: AA :: \'J: GOSUB 
60')':' 

655 1'11'1 :: 1 ()9: PF' = 1 ,)Q: AA1 :: "I": GOSUB 
80(11:1 

657 t·It'1 :: 1: F'F' 
6(1()(1 

... 

114:AA = L: GOSUB 
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6'513 (;OTO C'~(. 

'::-0"\ ~1~· 1 -=- 1,:,::r'F' ". 11~:AA ,t- 1'1'1': GDSUB 

r'f,I~IT : f-r' lt (, 
F'F' I NT "\.JAI'IT TO F'F: I I'JT TH IS F:E 
C:' I .'L 1 ~, \ ' ' t'l " 
HlF'UT Of 
Jr [let 
F'F:tt 1 
GOTn :-:-;n 

"Y" THEI'~ 1 (15 

F'P! t-IT "C; rclF' ' TO Or'EF~' rr:: T'H 
E F'ROGRAI'\ AGA IN. TYF'E F:UN.": ' 

3TOF' 
:(,(,(' F'P I t'IT "riFE [lATE ~ [lAY. t-IOI 'ITH 

. l'EAF:) OF rEST. E. G. 15.1:.:: 

:" 1 ':' t NF'UT D 1 • ~Il , Y 1 
~0:n LI = 0:L: = 0 
:1)-:',(' IF tNT «Yl - :3> / 4) = 

';' 1 - :3) .' 4 Tf;-lEt-I L1 :: 1 

2':':!:-':' F'R It IT 
:,:,-(, FF: INT "T'IPE OF SF'ECll'IE"~£:'; 

I = CUBE. :: = CYLINDER. ~ = 
PLOCI''' 

.":;(I-fj INF'LIT SH 

:080 IF SH 1 OR SH > 3 GOTO 20 
"'7(1 

:100 IF SH - ~ GOTO 2200 
'21('5 F'R I In 
: 11 (. r'p II'IT "TYPE : :~F'EC I I'IEI' I 1,10 •• 

\,jIDTH. LENf~ rHo HEIGHT. \'JEIG 
TH. SLUt1F' . CAST HIG DAY. Mot-lT 
H. YEAR. LOAD. NOTE. 

:115 F'FII'IT "TO STOF'. ",'F'E ('.1.:. 
;; • '1 .5.6. 7.8. 9. 1 (', ": F'F: I NT 

: 1 '2(. HIF'l'T 1'1. 8. L. H. loJ. 2$. 1:.'2. "12. Y2 
.LD.N<t 

: 1 : .,:' A -:: B • L 
:: 1 'l,:1 GO TO 230(' 
::':'(' F'R I I'IT 
:2')2 F'F: I NT "TYPE 2PEC I t1EI'I 1·10 •• 

DIAI'IETEF: . HEIGHT. \<JEIGTH. S 
LUMP, C'HSTHIG DA'f. I'IOtHH. YE 
AF:. LOAD. "IOTE. 

::::('5 F'R I IJT "TO STOF'. T'WE ':'. 1.2. 
;; • ,1 • 5. 6. -: • 8. 9. ": F'F: I Nl' 

::1(' ll'IF'UT N.D.H.l4.S$.D2.1·12.Y2.L 
D.Ni!' 

:::(, A = ::.14151:' t: D 1- D , f 1.\ 

23('(' r F r NT « Y2 - :3) / 4) 
"'2 - 2:) .f 4 THE':t'1 L: -:= 1 

::: 1 (I IF N ::: (, GOTO 1 (,(,(. 

:3::'(\ 1,' -= A -.: H .. 1 (J(H)('(II) 

::3·3(' DEN = loJ ;' \' 

:400 IF (Yl - Y:::) :-- I) THEN :'S 
(,(, 

==.(,(, u:-· :: (. 
~S:::") FOr:' 11 = 1 Tf), M 1 
:530 D~ = D3 ~ MH(M - II 
:5'1 ':' IF M - 1 ::: :: THEI/ L:- = 
:55':' HEXT M 

nil -: ,-, 
FOP 11 = 

04 = Oil 
IF t'l -

~6')() IIEYT 

1 1 C' 112 
-+ I1H (11 - 1\ 

:: :: THEr'/ L4 :: 1 

:61 ,) D3 = D3, .. [IJ + -: 65 ... (Y 1 - '( 
: .) + L 1 * L:: t ( I r'lT ( Y 1 -
'1'2) I 4) + t> 

2~20 D'l = D4 -+ O~ ~ L: t L4 
2630 L: :: 0:L3 :: 0:L4-= 0 
2640 AGE = 03 - 04 
29('0 U :: LD I A 
;;,':'05 F:P = I) 

301') 1' 11'/ = o:pp :: 4:AA = ~I: GOSUB 
6(11)(\ 

7020 IF EH :: '2 GOTO 3~c0 
,3('30 Nt·/ = 1: F'F' ::: I 1 : AA = E! : GQSUP. 

,9f'() 

3040 rJr··1 :: 13: F'P :: 13:AA<t .- "X u: ~OSUB 

8':":'(' 
7,050 ~IH -= 1 : F'F' :: 18:AA = L: GOSUB 

6 (H) ':' 

3060 NI·! :: 2(1: F'F' :: 2'): AA1'· = It Xu: GOSUP 
r 

9'~'()(~' 

"!(l7 f: 1 tll ' l ::: 1 : F'P :: :S:AA :: H: GOSUB 
60')':' 

308(' GOTO:- 11 =, 
.309') 1' 11 '1 = 1: F'F' = 14: AA =- D: GQSIJ8 

6')(11) 

.310(1 t \t' l :: 16: F'P :: 16:AA$ = "Xu: GOSUB 
8':")(' 

: 11 0 1'11'1 -- I : F'F' = ::1: AA :: H: EOSUP 
6(11)(' 

3115 t'/t-I -:: 1 : PP • 31: AA :: 1>1: GOSIJB 
60(1':' 

312') t' lt J = 75: F'F' = 38:AA't :: S$: GOSUB 
8('0(1 

3130 1'1t-.f :: 5:F'F' = 47:AA :: 1./ : GOSUB 
6':'0(' 

3140 ~" 'J -- O:F'F' :: 53:AA = ~f: EOSUE' 
6')IY', 

3150 t' !t'1 = (.: F'F' o. 61: AA = [,Et-I: GOSUB 
6(11)(' 

3160 ~It-I "" (': F'F' = 66:AA = [;2: GOSIJB 
600') 

... 



-:170 

: ·19(1 

325(' 
:::-:260 

::-:':' 
::8(1 
:~?(, 

33(1( 1 

6('('0 

S 10') 
6150 

t'JN = 6-;: F'F' 
8 ( ,(1(, 

I-Jr'J _. (' : FF 
6(li)(' 

~IN = 7(': PF' 
8('('(' 

!'IN ~ (': PF: 
6('(1(' 

~It'l .. e': FF' 
6('(\1': 

!-IN ~ ( ': F'P 
~(\()(, 

1'11'1 '" (,: PF' 
6'~(X' 

NN = 99: FF' 
8('(":' 

F'P I NT 
F'R# ( , 

= 
-= 

= 

= 

= 

= 

= 

-= 
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67:AA$ = " , / .1 : GOSUB 

6 o :AA -= 112: GOSUE: 

7(': AA1: = " / It : GOSUB 

72:AA = y~. .... GOSUB 

;::AA = AGE: GOSUB 

85: A(.\ .. LL': GOSUB 

93:AA '" U: GOSUB 

12(1: AA$· -= I'U: GOSUB 

F:RlI'IT "'.IJ(\IH TO F'F:HlT THIS F: 
ESULT-:' Y ' N " 

INPUT (1$ 
IF Q$ / :'" "Y" THEI~ 2100 
F'RIt 1 
GOTO .3('05 

AA$ = STF:$ ( I NT (10 ..... NI'I * 
AA + (:t. 5) ) 
BEI$ :: "(H)(II)I)(l('OOO()f)('(H)(H)O(H)(I 

O(If)(\f)I)(' " 

I F NI'~ " = ,) THE~I 641)':' 
IF LEN (AA$) - NN ~ 0 THEN 

6160 I F LEN (AA$) - HI-! >- I) THEN 

6170 AAf -= "0." + 
LEt-I (AAt» + 

1 AA$) ) 

LE'FH ( BElt. 1," '1 -
LEFT$ (AA$. LEN 

618') GOTO 65':".-, 
6::')(J AA$ = L.EFT'l IAA$. L::t-I (Ar~*-) 

" - NN) + "." + F: !GHT$ ~AAt. 
l'JI 'J) 

6 ~ 3 (:' GOTO 65/~u: ) 

6::50 AA$· .: " '). " + F: IGHf1 (AAt.tlll 

63':11:' GOTO 65')(' 
6400 AA*: LEF1* (AAS. LEN (AAt, 

) 

65(10 

66('0 
67')') 
BOO\) 

8016 

80:20 
8')4') 

F'F: HIT spe( F'P - LEt··J (AAt) 
- F:FO: AA*: 

F:P -= F'F' 
F:ETUF:N 

AA$ = MIDI (AA$.l.F'P + 
NN) 
F:R :::: NN 
RF: = 1 

F'F: I I'IT 
F:F: = F'P 

- F:R -' 1 : -'" I F F:P -:: 

SF'C ( F:F: ): A?'i~ : 

o THEN 

8050 J J :::: PF' + 1 - ~III"­
): IF JJ > 0 THEI-! 

L£IJ (AAS 
~'F: I NT SF'C ( 

81(1) 

63999 

JJ) : 
F:ETURN 

END 

.... 
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" I 

lYl~UU~~1 B.E. 111'1alnI1fi1n~~)Jlufil ~1n University of Tasmania Lua ~.fl. 2514 
'" It., 

'fltl)J11 m'iMuL ~u1nul uf1tnt1'11L1; University of Manitoba U1::L l1flLLflUIf11 lL~::l Yl1W;0llJ1 
• w w 

V I 

M.Sc. LLtl:: Ph.D. 111'1aI1l'1f11n~~)J1m'la,,'1 LUa i'I.fI. 2518 Lla:: 2521 911)Ja1YlU 
" ( ( I I 

L tJ 1 ~vuntln 1 'H ~Utll~ I1U 111 '1 Uflru::1 fl1f1 , 'nJflla~" U1l1 :nUl 1f1 .... U'lJaUUll U L ua 
I 

i'I.fI. 2514 L flUl11'11UL iJu1f11n 1L1L1n LLUlM Hy:1ro-
I I " ... ~- ... 

Electric Commission of Tasmania ~::1l11'1l1ftnHI'11al1U1::Ll1f1LLflUlf11LflUM1'11U Research 
.; ( , 

Assistant LLtl:: Sessional Lecturer 11 University of Manitoba U1::tlWllI'HIi11'11tM)J.1I. 
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l'IUU1U 
v 
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L ~un 'S 'S).JO 11 Yl1L uU'I1ul flHn l1l'1a~ '111.M flL1l1ULLfI::L 11 fll U 1 fla .. 
L ~ua 1~ 11 ;iL fllfLLa:::n,iJ 111' Flnau,u 

I v, ( 
tf~~UUfl1''1'111LLllU'I~~1Uflla'1111''11'UU'S::''I1nlfl1~11f11n11)Jlvfil . ~ 

... ( 

m::1f11n'l'iuflltlm )JlI1WUlaUYJLlULLflU 

(( " 
m • U~U fi L flil' fH~~""'W tlLlU111'"M 1'1 alnl1f11n 11u1 YlH al1'1 ~~fI'I1'\M 1'1 

~ • v I ~ v 
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. ( 

Al1~~Wuwa~lun~~UnUl~ 16.5X23 ~. 
"I , I \IV 

UUn'5:;y)lii'lJl1crU A4 ~U1L ~Hl ~~~!I').1UU"lJil~n1~1l1'liYi~l'Cfll11~L a"lJninUlnJJ~lfJ~U~tlV1n • • 
v 

l1U 1 

I " 

2. Url 'fIl1'-Jfl1'FI ::~UVl 'flvy)HB~ 11h Ullll l'lIB ~ UVI fll1'-JL tJU1111:t1t ~ H lLrl:;111if la
v

-lO (]M m IlJH 11'/1tl-l • 

3, 

4, 

5 , 

150 fli 

I I V I I I lJ 

; 'fltlU~I-l~a-lilUlnl::y)IMlLr1UlL1n fl111~ ll~)lLl1U~ Hti LLa::{-ln"'m.l!l-lm~HU 
" ., 4' • I 4" 11 '" 

.Y. v.. "i .... 1 t 'l.I'" 0( !J • 
Ci 'll'lJ'ln~rutll-lfWJllfll~1'I1 ~lJn 11 LLa::tlU"lVli~~'W L ~ Vl LUlfll 'lIi:lUY)'Hml.Jn't'l~11 

II 

~ 111,lLLa:: 111 Al 'l~'lIU1~Wa L ~lJ 1:: LLa~~Tlitl IDJ1fJ11 'I ::naUW1B~1I'-J 1m atln iou rl"")l a'llllltl rl"'1il"mn 
" 4' '" , ",.., "'., 

'1 ul11rl~a 1l111~ fl11-W'-Jl'i1l;ll~vrn 11 Wl~L ~u '1 un 'Ica11 'li'511t11i:l () 1L i1uhJ1. flTl111 'li11.Jn 11fli WID 
" "OJ 

ri ", I 

L ~u 'l11n 11 YI1l~llUatln111!l:: lLn'llJfI11L ~U11.JYlU\lU"U 111tl111l'it11fJL tlO~ 1~ -nflL ~u 
" " " 

6. aiy)"'u'IIa -l1M f111l.Jf1l H ifufI"'~i1 

" <OJ 

- ~L'lI!:IU 
" I 

- UVI ri'mm111Hl1 11 !:I 

v ", 

- 1M fl YI!:Ia 111M 1f! ~ n (]1:t 

" ... 
- lMui (fl11l1iLlIiuLLa::'i'l1nlJ) • 

I II 

- ll
v

llJI1fll1lJ (LLU-lL tJUVlllU"l . lmJ~iltltlninu1l1lJfll1lJL 1I'-J1::alJ) 

- ~111 , 
... 

- t1flnnlJ111::nlTi (01~) 
II .., 

111fHlUln (CI1~) 

" . 1 ... " 

- L ant"111tf1~a~ (L ;B~rl-1~aiilJntlUlla"~~tl~n l1tl1~O~'l U1M f\11~) 
f "" .., 

- 11'l::l~Ha'/la-l~L~HU W1tllJI11l'it11fJ'I!1lfli '/IU111 1 Ul 
OJ 

7 , '11 
, 

L 1 

8. L: 

VI 

... 
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'" ,,, . 
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