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Software Verification

2-001

Harder1985

E = 1,000,000 Ib/in?
v=0.25

=0.001in

PROGRAM NAME: SAP2000

REVISION NO.: 0
MacNeal
X Y
(inches)
X Y Z
1 0 0 0
2 0 0.12 0
3 0.04 0.02 0
4 0.08 0.08 0
5 0.18 0.03 0
6 0.16 0.08 0
7 0.24 0 0
8 0.24 0.12 0
1 U, U,
2 o URe R
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PROGRAM NAME:

REVISION NO.:
UX Uy,
x+ y+§
U x = 2 5 U, = 2
1000 Y1000
Membrane
X Y Uy Uy
(in) (in) (in) (in)
1 0 0 0 0
2 0 0.12 0.00006 0.00012
7 0.24 0 0.00024 0.00012
8 0.24 0.12 0.00030 0.00024
UZ, RX RY5
7 8
X
Xty Rx_y+2
‘ 2000 1000 °
PiBend

SAP2000

0
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PROGRAM NAME: SAP2000
REVISION NO.: 0
X Y Uz RX Ry
(in) (in) (in) (rad) (rad)
1 0 0 0 0 0
2 0 0.12 0.0000072 0.00012 -0.00006
7 0.24 0 0.0000288 0.00012 -0.00024
8 0.24 0.12 0.0000504 0.00024 -0.00030
SAP2000
>
>
>
Timoshenko  Goodier 1951 6 2
Timoshenko  oinowsky-Krieger 1959 5 3 81
101 102 MacNeal Harder 1985
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PROGRAM NAME: SAP2000

REVISION NO.: 0
SAP2000
Gy Ib/in® 1333 1333 0%
Membrane | oy Ib/in’ 1333 1333 0%
Gy Ib/in® 400 400 0%
M, Ib-in/in | 1.111E-07 | 1.111E-07 0%
PIBend M,y Ib-in/in | 1.111E-07 | 1.111E-07 0%
M,, Ib-in/in | 3.333E-08 | 3.333E-08 0%
SAP2000
Gy Ib/in® 1333 1333 0%
Membrane | oy, Ib/in® 1333 1333 0%
G,y Ib/in® 400 400 0%
M,, Ib-in/in | 1.I111E-07 | 1.111E-07 0%
PIBend M,y Ib-in/in | 1.111E-07 | 1.111E-07 0%
M,, Ib-in/in | 0.333E-07 | 0.333E-07 0%

. Example 2-001-thick, Example 2-001-thin

SAP2000
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PROGRAM NAME: SAP2000

REVISION NO.: 0

Memblane Behadinc
From Timoshenke & Goodiec 195\ page
J¥ay

Ee=Qu 4 8,0V - IR
Tex TP Bry Y

Feoen Cook t*{gunj "-.ﬂ}%?_":rj pase 7

= E ™ a
GJ:-L -ILT‘-'E L'l’;#*f"ﬁ'raﬂ\)} G':} %lliﬁﬁﬂﬁﬁw

ﬂ[ft-:ﬁ_" G Eﬂ.':,

U=10"2(x1yfz) wn
v =10"2(ux x/2) n
E=I1EQCL p5u
ﬁhl'r':"":}-lﬁ'
E' _E;_k.i':-q.g-"?! \'ﬁ!ln

F an ——

= .':,n
€. wdd g > IR
Wl =
=2 m{llﬂ

-3 -5 :
E':LE";EU h" = H + ”'_E::-" = .I'ﬁ

OF v 25
E’ﬁ o% - - 3 = Ua""ﬂ
s _|EDE [|&7 4 0=
m - hi'ﬁ. {"Ei' *UEQ - -0 25" [L

B = 1.'?."3.?}-%?3 E‘_ﬁ'

2-001 -5



CCCCCCCCCC
SSSSSSSSSS
INC.

Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 0
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PROGRAM NAME: SAP2000
REVISION NO.: 0
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