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(Macro - Spreadsheet Programming Applied to Slope Stability Analysis)

a9z °
ABSTRACT

The recent advancements in microcomputer hardware and spreadsheet
software has provided the computer user with many new and as yet
unexplored problem - solving capabilities. Specially, command and function
macros on macro spreadsheets provide the necessary tools to .iackle
problems that cannot be solved using a conventional spreadsheet. A
cowputer program using the macro - spreadsheet was developed to solve the
slope stability analysis by use of the Hardin’s ' Lever Arm Equilibrium
Method '. This is one of the statically consistent limiting equilibrium
method of slope analysis applicable to noncircular slip surfaces.

It was found that the macro - spreadsheet could be written to
assist the user in solving the complicated engineering problenms.
Specially, the iterative function was very useful to calculate the factor
of safety, F in this case. And the graphic function was also useful to

show the stress distribution.
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Fig. 2.1 Components of resultant distributed loading.
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T=[T)?+ (Y12, a=TsT  —mmmmee (2.7)
N'Z} T/Fe] 319, R A7l v Aeg uvepd 4+ g} o7]M Fe ¢
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o7l == (N,T. + N, T,) 7 {N'}) - (2.9a)
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olgstod & MMl s} VAEL ANSAR, Yo WeY Afoqs
Simpson?] Y2 &, oFo] Yoy 7-Fofi= Lagrangian Interpolation® A}-£3}
gdrh. 94 copyZl5-g ol&3tol Jhauizime] AAwol thstol Axksisioict.

5] DAGHE QAEE AT At A gol £AY WA W AN
& $sdc. ¥ Z2odogE A2 HRE 18 JHEse] AAES AN
o] ALE HAEE ThA AAGHASE slo] e go] SHY o FhA WNH AN
sgon ol Axdgc Axe njALIsel §85A 24 4 v ol
Table 3.100& QARS 7317 AU vla2e] ¢ 4§ HAZTh of7|A wae
7} VARE NWHANG S M]2EZ 20|}, 37| Fak B Ao
3, FCt A2E A golr).

suls) THAGAL ool Y3t wieel tho] AU WA AL, 1§ A
WA ITAAA 4RAL AAE UHEYTE. of7[AL bisection method® o]
228 il AL stelrh. E 3.10f o8 9% n]AL TEIYUE Mol P
3 alt}, ‘

6 dAAN L ALY VLR 2§ o83 w-E FHU

Table 3.1 The Macro Program for calculating the Safety Factor

z {if (Q-R)<0}{branch za}
{branch zb}
za {let lambda2, lambda}~{branch a}
zb {let lambdal, lambda}~{branch a}
a {let lambda, (lambdal+lambda2)/2}~{branch c}
c {let Fa, Fc}~

{if ®abs{Q-R)<.001}{branch end}
{if @abs(Fa-Fc)< 0.0000001}{branch z}

{branch c}

end {quit}
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o 7j M4 M X508 4 F517] §12 Hardino] 112] =8l =3 o Ao)
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A7l E ¢4 FANAE 5171 A8 Spencer”7} MUE AW R} Qo] £t
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Fig.4.1 Example Problem Loading.
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B2 & ol8slo] ER2IYUG YUY ATYSHEL] AN NFo] 253
o] glch. APAE 133 4.19 b, ¢, d, el A= 5749 FWS Uisiv).
H2x QAL F & 12, 2 & 1322 shyste] QAR Adsigon] 34 d2
A AL 1.1028670]4.20, o] Zg vhA] FF QLR Blo] kM go] &
AU wrtx] AALS stglon], ot Ro| UxshA] o A, A5 WA WA
et RE) ol AN wizha} Y AL AW A A7} 0.34926Q uf rHEE
1.08502408 $=3jgict. o] A4Al A& vIAZ S J)yo] F&5IA o] &H T

Fig. 4.12 092 A4, wet o' (x)9 T2 £X§ BolFa v}, aohy
Biupel ol A2 A7} wW ofefof A= AL} WAST, o' (x)= B
ol whgslo] Aty 2AL WENFH Bt Atk ot (4.1)43} ol
Vix)o} H'(x)2] #AF HYo2 7Y Aol 7AY ROz oy APL o
((x)] BXol Hddol WAgsts FAE LT}, o8 I f3 Badgol
He 24 A7 ZAod42) 33 %o BEANY 0w 3} NAAS, D(x)E o3}
o]

a'(x) =prev. d'{x}) + £ D(x) 6 '(X)aean ' (4.3)

2 zAstgc}. o] Aol prev. ¢’ (x)& oA o'(x)e] Ao, & A
G2 & oA AL 0.058 A8HATE. o' (x)8 2L S YUY zAL
WEA A d7lx]) AARE WA sAeH, 2 A Fig, 4.200 BejEa Q).
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F = 1.1195 for §{x) = voriable £ = 1.1195 for #(x) = varigble
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Fig. 4.2 The Locations of Thrust and the ¢ '(x} of Side

of Slices for f{x) = variable
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Hardin2 {3¥UFHoz JPHY Ao ot ¢+AE S 7317 98] AAZS
12 71853, A4 3§ 028 B3 o' (x)of B A= A& Fxsigdc).

(k) = o Jp-c tang
a’(x) = 1 + tan®”® tana (5.1)
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9 siMsiden], A Az AALL 1.0205510] FHUrE o] Aol utEAAL
ol Wogorg AL ALGSHA TH 4 At L2 A X o3l
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2 dFodM = AR AFHolAN & A Y 5 U= AZYEYHEF ol %
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ARE gyleog XA ¢ gt ¥ dFolAME= Hardin®] Lever Ara
Equilibrius o]&& Z23¥sigct. 19 o2 dF9 HHAYPoR ¢AZS
Fohed e 25hs whg A4S 22 ET] sixa A AAN s 2
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olct. EY A=gciREL] Jur]eg o]l 9 EXFEHAH +
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