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Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 2
5-002
3
3
MacNeal and Harder 1985
6-in Z 0.2-in Y 0.1-in 3
AB C
MacNeal and Harder 1985 D 6x1
2 E 6x1
4 D E
MacNeal and Harder 1985
nx1x1
1 3 X
Y Z 4 6 XY Z
SAP2000
SAP2000
SAP2000
8 U Uy, R, 8 U,
8 8
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Software Verification

®
PROGRAM NAME: SAP2000
REVISION NO.: 2
1
A _ @ ; o 2u
8, 22 9,23 10, 24 11,25 12,26 13,27 14, 28 i
z @ | © |1 ® | ® | ® | ® ]
y 1,15 2,16 3,17 4 18 5,19 6, 20 7,21
I 6@1"=6" I
X 115 -
B - @ -
I 0.9" I 1.2" I 0.8" || 1.2 || 0.8" I 1.1" I 0.2
8, 22 9,23 10, 24 11, 25 12,26 13, 27 14, 28 £
DN @ 7 ® ® 7 ® N\ _©® ]
1,15 2,16 3,17 4,18 5,19 6, 20 7,21
1.1" |I 0.8" I 1.2" I 0.8" I 1.2" I 0.9"
6“
C _
I 1.1" || 1" I 1" I 1" || 1" I 0.9" I 0.2"
8, 22 9,23 10, 24 11,25 12,26 13,27 14,28
Eﬁ © /£ Q@ /S © [/ o /S & /J ®
1,15 2,16 3,17 4,18 5,19 6, 20 7,21
0.9" I 1" I 1" I 1 I 1" I 1.1
6“

E = 10,000,000 1b/in*
v=073
G = 3,846,154 1b/in’

(Y )=0lin
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Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 2
Px
1 F,=+0.251b 7,14, 21 28
2 V2 My F,=+0.251b 7,14,21 28
3 Vy M F,=+0.251b 7,14,21 28
. M Fy=-2.51b 7 21,
F,=+251b 14 28
5 My FX:-Z.S lb 7 21’
F,=+251b 14 28
. M. Fy=+5 Ib 7 14,
F,=-51b 21 28

SAP2000
>

VYV V V
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Software Verification

PROGRAM NAME:

SAP2000

REVISION NO.:
SAP2000
Cook Young 1985 244 Roark
Young 1975 290
MacNeal and Harder 1985
SAP2000
6x1x1 2.926E-05 2%
A 30x1x1 2.985E-05 -1%
30x4x8 Ux 2.984E-05 -1%
Case 1 6x1x1 7, | 2.966E-05 1%
P, B 30x1x1 21;’ 21 2.985E-05 | 3.000E-05 -1%
30x4x8 2.985E-05 -1%
6x1x1 in 2.965E-05 -1%
¢ 30x1x1 2.985E-05 -1%
30x4x8 2.985E-05 -1%
6x1x1 0.1057 2%
A 30x1x1 0.1077 0%
30x4x8 U, 0.1073 -1%
Case 2 6x1x1 7, 0.0051 -95%
v, M, B 30x1x1 21;’21 0.1071 0.1081 1%
30x4x8 0.1069 -1%
6x1x1 in 0.0673 -38%
¢ 30x1x1 0.1076 0%
30x4x8 0.1072 -1%
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PROGRAM NAME:  SAP2000
REVISION NO.: 2
SAP2000

6x1x1 0.4203 -3%

A 30x1x1 0.4300 0%

30x4x8 Uy 0.4286 -1%
Case 3 6x1x1 7, | 0.0129 97%
v, M, B 30x1x1 2184 21 0.4060 0.4321 6%
30x4x8 0.4246 2%
6x1x1 in 0.2276 -47%

C 30x1x1 0.4257 -1%

30x4x8 0.4280 -1%
6x1x1 0.00280 -18%
A 30x1x1 0.00289 -15%

30x4x8 U, 0.00331 -3%
Case 4 6x1x1 7, | 0.00172 -50%
M, B 30x1x1 21;’ 21 0.00276 0.00341 -19%
30x4x8 0.00330 -3%
6x1x1 in 0.00255 -25%
c 30x1x1 0.00288 -16%

30x4x8 0.00331 -3%
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Software Verification

PROGRAM NAME:  SAP2000
REVISION NO.: 2
SAP2000

6x1x1 8.906E-04 -1%

A 30x1x1 8.981E-04 0%

30x4x8 Uy 8.955E-04 0%
Case 5 6x1x1 7, | 3.240E-05 -96%
M, B 30x1x1 21;’ 21 8.930E-04 | 9.000E-04 -1%
30x4x8 8.921E-04 -1%
6x1x1 in 6.369E-04 -29%

C 30x1x1 8.976E-04 0%

30x4x8 8.952E-04 -1%

6x1x1 0.00177 2%

A 30x1x1 0.00179 -1%

30x4x8 U 0.00179 -1%
Case 6 6x1x1 7, | 0.00004 -98%
M, B 30x1x1 21;’21 0.00169 0.00180 -6%
30x4x8 0.00177 2%
6x1x1 in 0.00112 -38%

C 30x1x1 0.00178 -1%

30x4x8 0.00179 -1%
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PROGRAM NAME:  SAP2000
REVISION NO.: 2
SAP2000

6x1x1 2.914E-05 -3%

30x1x1 2.982E-05 -1%

240x4x 8 Uy 2.995E-05 0%

Case | 6x1x1 7, | 2.915E-05 3%
P, 30x1x1 21;’ 21 2.982E-05 3.000E-05 -1%
240x4x 8 2.995E-05 0%

6x1x1 in 2.915E-05 -3%

30x1x1 2.982E-05 -1%

240x4x 8 2.995E-05 0%
6x1x1 0.0100 -91%
30x1x1 0.0718 -34%

240x4x 8 U, 0.1070 -1%
Case 2 6x1x1 7, | 0.0028 97%
V,and M, 30x1x1 21;’21 0.0452 0.1081 -58%
240x4x 8 0.1047 -3%
6x1x1 in 0.0034 -97%
30x1x1 0.0296 -73%

240x4x 8 0.1016 -6%
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Software Verification

PROGRAM NAME:

SAP2000

REVISION NO.:
SAP2000
6x1x1 0.0109 -97%
A 30x1x1 0.1558 -64%
240 x 4 x 8 Uy 0.4168 -4%
Case 3 6x1x1 7, 0.0045 -99%
B 14,21
V, and M, 30xIxl | oo 0.1345 0.4321 -69%
240 x 4 x 8 0.4135 -4%
6x1x1 in 0.0062 -99%
¢ 30x1x1 0.1169 ~73%
240 x 4 x 8 0.4084 5%
6x1x1 0.00280 -18%
A 30x1x1 0.00289 -15%
240x 4 x 8 U, 0.00331 3%
Case 4 6x1x1 7, | 0.00159 -53%
M, B 30x1x1 2184 21 0.00183 0.00341 -46%
t 240x 4x 8 0.00322 -6%
6x1x1 in 0.00108 -68%
¢ 30x1x1 0.00320 6%
240 x 4 x 8 0.00310 9%

5-002 - 8



COMPUTERS &
STRUCTURES
INC.

. Software Verification

PROGRAM NAME:  SAP2000
REVISION NO.: 2
SAP2000
6x1x1 8.370E-05 -91%
30x1x1 5.983E-04 -34%
240x4x 8 Uy 8.913E-04 -1%
Case 5 6x1x1 7, | 1.880E-05 -98%
M, 30x1x1 21;’ 21 3.711E-04 | 9.000E-04 -59%
240x4x 8 8.713E-04 -3%
6x1x1 in 2.520E-05 -97%
30x1x1 2.199E-04 -76%
240x4x 8 8.417E-04 -6%
6x1x1 0.00005 -97%
30x1x1 0.00065 -64%
240x4x 8 U 0.00174 -3%
Case 6 6x1x1 7, | 0.00002 -99%
M, 30x1x1 21;’ 21 0.00056 0.00180 -69%
240x4x 8 0.00172 -4%
6x1x1 in 0.00002 -99%
30x1x1 0.00047 -74%
240x4x 8 0.00170 -6%
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. Software Verification

PROGRAM NAME: SAP2000

REVISION NO.:

Example 5-002al-incomp, Example 5-002al-comp,

Example 5-002a2- incomp, Example 5-002a2- comp,
Example 5-002a3- incomp, Example 5-002a3- comp,
Example 5-002b1- incomp, Example 5-002b1- comp,
Example 5-002b2- incomp, Example 5-002b2- comp,
Example 5-002b3- incomp, Example 5-002b3- comp,
Example 5-002c1- incomp, Example 5-002c1- comp,
Example 5-002¢2- incomp, Example 5-002c2- comp,
Example 5-002¢3- incomp, Example 5-002¢3- comp

Example 5-001
Example 5-002

240X4X8

2

4X8
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6X1X1

PROGRAM NAME: SAP2000
REVISION NO.: 2

6X1X1

1:1
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. Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 2

Load Care | - Axial Extension ;-—-—-—--—'gf"

= j de.ﬂ"’. L—?"E}n‘. —PL

a Eb A

[y = 1\ = G
15,1:'3'5@:-95 0.20.0.1

\& = 0.00003 mJ

L_ﬂﬁ-;l QE{E-E_ s - In-p\mnf_'&:m}.mj and Slhcar a !LF

#

= \x6> s | x &
R ) = A
310,093,000 :(ﬂﬂl‘-ﬁi*f\ 284154 E'(;‘F-.ﬂ.'li.ﬂ \‘1

N 0.10%00 + 0.0000°

L= 0.10809) m)
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Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 2

Logd case 2 - Ouvt-ob-Plase '&ndmj and Slear f—ib

- 3
A= £1°2, EL

2ET G Ay
| ®la
El = [ {p N :
_?Jmmmma K{ﬂ 11&\3) "5‘5%5'&:&-1{% ﬁﬂu?'m.ﬁ

| R 1

[x=0.42200 + 0.00009)

{&_ = 0. %3109 wﬂ

L_cm_:l Cuse % - Twist ! .
o tTa ok T TL.

v 63 chY

Yeaent Reark and "f:}bn:l TS
Trem % Table 20 ) Paas 7290

BV %- a.acp(tfl-)u o)
30 (0-05> L 5 32 (282 (1- 23
J= b.Danﬂra*}'ﬂp

= —— — = 0.02403 (adieny

1%
%ml%‘r £0.0000 q-';.‘r’rr.p

A=
'EX ,:_’jh;-ﬂ.,'f.gme=c.1?a=C}-5~::.D.D‘:‘r“rﬂ?=
AF 0.002% | in

!‘-‘.‘-‘-‘2'!
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. Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 2

Load Case 5 = Tn Plane Mo me

b Lo ST e W e
eﬁ*jﬂ ex FJ/ E_f.dt BT
E"-fh: Ixl = C. 00700 tadians
\9, 000,000 l(ﬂ-lﬂﬂ}.l )
| R

: ‘Dy= 01 5In By =0\ s10(n.00%00 cad
F

Dig = 0.00090 In \

Load Case (o - Oot of Planc Moment

Ei:" ML _ | %6 = O .03600 tadwans
i (0.2 %03
EL 0,000, 00D (___ﬁ__.)

a A = 0,05510 85 =005 510 (0.0 260 wd)
'é'ir,l el . .
*{ g \E‘:ﬂﬂ-ﬂﬂiﬁﬂ 'm_l
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