COMPUTERS &
STRUCTURES
INC.

. Software Verification

PROGRAM NAME: SAP2000

REVISION NO.: 0
6-008
- WEN
Wen
10in.
-10in.
20in. -
SAP2000 1
XZ U, Wen
1
1 2 Z
SAP2000
U,
100 k/in 50 kips
0.1 10 k/in
1
1kip Z
NLSTAT1
NLSTAT2 NLSTAT1 10in.
NLSTAT2 NLSTAT1 10in.
10in.

6-008 - 1



COMPUTERS &
STRUCTURES
INC.

o Software Verification
PROGRAM NAME: SAP2000

REVISION NO.: 0
IZ /
§ 1
\ ”Z
Z
A
Wen (U2 DOF)
2 iy
X Z
>
1 kip
Kk =100 kfin
Y =50k
T =01
, e =1

f=rkd+(@1-nyz

<

m 1 1mn =

N o —x

1<=12z<=1,

z=—d (1-|Z°) dz>0
K

. d z:Ed

y

6-008 - 2



COMPUTERS &
STRUCTURES
INC.

®

Software Verification

PROGRAM NAME: ~ SAP2000
REVISION NO.: 0
SAP2000
> Wen
>
>
>
SAP2000
0.20in NLSTAT1 16.836 16.836 0%
0.80in | NLSTAT1| 43915 43915 0%
9.60in NLSTAT1 141.000 141.000 0%
9.60in NLSTATZ2 105.000 105.000 0%
Kips 8.60in NLSTAT2 | 48.438 48.438 0%
-9.60in NLSTAT2 -141.000 -141.000 0%
z
NLSTAT1 NLSTATZ2

6-008 - 3



6-008 - 4

inches

c
©
I glS
o
.m m T T = = - N ~ - S
-l T ~ EE i B
b T~ = K | TS o
o 1 1 | vL______L____- ~ i ! R N <
v N | ” N T
V T / 1 T T T M_M_
- | \ | | | o\ 1
| U | ” ” A |
=125 o | | | \
|
Clz2 . o — N
W < Z | | | | | 1
d Y D | | | | /
S8 2 - o | _
nN|eE & - — | | | A~
b ” ” ” \
Co ” ” ” \
— 8 : : : \
=
o o ” : ” \
—_— | |
\\\\\\\\\\\\\ ” _ | | NG~~~ 1 /
. e —— o R \ W L =] \
S 7 8§ & 3 3 s & 3 & 7 % ? g 3 b3 8
\ _
. | Rk
_ | _ \
| \
| \
= | = \
_ \
L _ \
mmu ° F < _ @ \
53 [ , ]
. _ . \
l \
® “ @ \
[ | ] /
A R | A R
__ S 1 S
sdy
Z




COMPUTERS &
STRUCTURES
INC.

®

Software Verification

: Example 6-008

SAP2000

PROGRAM NAME: SAP2000
REVISION NO.: 0

6-008 - 5



CCCCCCCCCC
SSSSSSSSSS
INC.

. Software Verification

PROGRAM NAME:

REVISION NO.:

£= link Soe = d + (\- f\}"-f%'
d = hink delormat ion
K= \wle el stiflnecc

Y= link yield Force -

vielded shkfnese

= lnk wield abio =
9 e initial stifEness

7 = infecac) hystecetic Vacriable +{ﬁu__% 5
1m'na.'k"»& Eero and Emalweﬁ oeeordin
Yo the Eg\\uuwﬁ At fecential v?_quq’unn 1
7 = {ll'_ d (\—1?_—_\.1\) § Atz o0
£ = -%i other s

e = Eﬁﬂ}onﬁﬂﬁ Used n dtglm'h::n ok +
and 15 equal to | for +hiy example

Ja >0 18 {270 ad d 15 muasng
Z<0 and d 'S decreasing

0

SAP2000

6-008 - 6



CCCCCCCCCC
SSSSSSSSSS
INC.

Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 0

Fust Sind an E*ﬁpfﬂﬁﬁmﬂ -{:ar + wlntﬁ
dz = O and & S positive

:%a(\,\%'\ﬂvs%&{j“k?-t\) Swee €2 |
> < dk - dklz
L=d—d q\ \
%

™ -K. _-'_-_-'
Eﬁcd-qilk—dﬁ,

. =X
Find homogenedus Solotion Soc 2+ d §121=0
where #E 15 pgositwe

4+
Aﬁﬁ-umﬂ_ T== ":_.E‘"t ) and ol Gfe Lﬂnb"cqn-ij

Thus %Jna hcmﬂenﬁ'ﬂuﬁ) Splothion Ldlhf_n
CZ 15 QosiTive s

_d&t
Z=Ce 5

6-008 - 7



—_— e COMPUTERS &
—_——————————— STRUCTURES
—— e e W \[o}

Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 0

MD‘-*J g“'wl. Q Pﬂ.f'\'\tu\ﬁf‘ ,5::;.|I;u*rmf~., %ﬂi‘
'E'_ +é% 'Il'ﬁ.\l = & _E. mhe-re. = 5 P?Et‘hu{.
Q

Posume 7 = AY B"l: A and B are constants
. ‘and Azo y&zO0

=1
s b . i
Zz+d& \zl= Brdf\ArBel=dy

A &%-\r ’E:(Hé%t\w:‘}%

The cloove aqun."rmn musST be cue &,r c:mn.j
value oS t.

LS
Iht’ L
i 4 =
th =" A _"'.E v 40
d X
5u"&:}l‘fmj~:mj Eqn \ Crom Eqn & f-_-)\t"lcih

R=0

6-008 - 8



CCCCCCCCCC
SSSSSSSSSS
INC.

Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 0

Sub&hiruhﬁﬁ B=0 (nts Eqn\,
. v

A % * O=4=g
B o= _
Thwos +he pacticslar Solution 15°
Z =\

Cﬂmbmma -l-b\f-':‘.. Hnmnﬁﬂﬁﬂ:&uh uﬂd
.qu‘i'\tu\&{‘ Salorions ljm,\.df_-,

P ¥

E=\+C,E-'kr '.E'C;n-.’:b
when 270 and 32 70

6-008 - 9



CCCCCCCCCC
SSSSSSSSSS
INC.

Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 0

The  Sorce - deformation fesobs foc NLSTAY |
Caxn be f‘_tfr.‘\l".u\'li“'l"ﬂti U‘_:-rlﬂj E.CJIUEl\_'l.Gﬁ 3

The constant C 15 derecwuned "n::nj notin

+"rm"-.‘ Lhen £ = i:'_'}J Zz =0 aﬂtl SUbS"-L"M'hﬂj.
those waloes ks Eqn 3.

o=\ + Ce” =1+
G

-_E_:-.ﬁ
..H,clt

Z=\-€

For NLSTAT dc = d —dwfial,
Alsoy tThe valve of dinhal _
o zeco Soc NLSTAT L. Thos gt=d
and the Cnal expeession foc 7 which

wll be uveed +o ewualuate NLSTAT]
% %

6-008 - 10



CCCCCCCCCC
SSSSSSSSSS

Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 0

C:._"kr_}hq’ra 5 Soe HE“_‘:‘THT\ when d=2 0.20 1n

W, -0 v 0,20 - 0.4
%:%&"‘Ta‘: \-e & =

"2 =0,229680

£=ckd v (\-0)yE
= 04x\00 % 0,20 + (\- 0.1)% 50 0.322680
2% \4,8290

gz

'&3!%?}5{0 o wihen d.: 0.20 n Soc NUSTRTI

Calevlake € Lor NLETAT\ when d= 0,80 in

- 1) , oo
z-1-e ¥\ o OB o om

SAL

£=ckd + ['n-r'w%.

= 0.A%\00%0.80 +(\-0.1)x5D 0 198\03
=B+ 25146

€= 429146 K whea d=0.80 in Sor NLSTATI

6-008 - 11



CCCCCCCCCC
SSSSSSSSSS

Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 0

Calclabe & Goc NLSTATL when d=9.60 10
E L%Enﬂ.{gﬂ

kK q - 9.
Fd -0 E \FR =\~-e

Z = 1.000000

L?-:. rkd + (\flr\u_{%

=
L

Odx\00 ¥9.6 + (\-0.)x 50 « |
= 9L x 45

L :E\t when d=9.b0 for NLSTAY |

6-008 - 12



CCCCCCCCCC
SSSSSSSSSS
INC.

Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 0

Now Swmd an e pressiom tor 2 wher ci&ﬁﬂ

B.ssume T = A.-i- B+ J B and B coastants
z- B

d't- Eqn &<

tH
I
B

Fﬂf Eqr"l 4 t;!l.‘t.: d-d-.m.‘l'lﬁ\l. . A,II'LEJ‘:-:"I p". o

be detelmiaed bj no¥ing -thak when t=0,
Z=\ Sar NLSTAT Z

| = o N
[~

T hos xhe Caest Pocton ol MNLSTRT L Iy
Calculeabed 4G5

Z=\x* -E“{d-d:mhc.k\)

6-008 - 13



CCCCCCCCCC
SSSSSSSSSS
INC.

Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 0

C:iﬂc.ul'lq*t £ Goe NLLSTAT 2 when d=9.60 in

Ainal = 1O In
Z= +T-Ld dmhnﬂ-i+“m{ﬂhﬂ*mﬁ
Z7 02
C=ckd v (\-c)yz
= OARIOORY, [ & U-E}d\ﬂ 551-?-1.

= 9% +9 .
C=\v0o5% when d4=9,60 n ?m NLSTAT).

e —

6-008 - 14



CCCCCCCCCC
SSSSSSSSSS
INC.

Software Verification
PROGRAM NAME:
REVISION NO.:

SAP2000
0

Find an explession - L-.:v"'"lﬂn dg 7O
and & 'S negatwe

—

Find -hEMSE‘_ﬁEﬁd} E,D|_|,._-,'.,—.,;.,., Lor ?'.+t‘f|—hq 1zl =0
whece 2 15 neaq‘huf-_

Besome = 'L*E.d‘t'

| C and £ candtunts
Z.=—-Cae™®
. ' ¢ o o= Cllji at 2 E}
iq-dq-[,'{\- CAR™™ ragle™~=
1K o

el 4 d 5 D

oA

L= d
TII"--..F"_: "‘r!l'u"_ hﬂﬂ-ﬂj-ﬂﬂ.eﬁuﬁ- EU‘kUJHEH‘\ L._‘I-Ilh'E'.'.f'l

£ 15 heaatwe S

| 4
E?_C&th

Mﬂu;‘- Swd o {J&f'nu."iﬁr solotion Soc
1+d%_1'a1;-.. d"fa whece, T 15 Negatue

- A -BL ) B and B gre constanis
—B -

6-008 - 15



CCCCCCCCCC
SSSSSSSSSS
INC.

Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 0

11’&%'.1'1= ‘B*&%Lh*%t\]:-&%

hé% +,B(-%ét —Lj = d ‘f_}

The cloove erpg(essSinn must be valid Goc uif o

foc L= 0 F\és“ -'E:-=é.-15-

k.
K o
A =
=0
T'ﬂur_:r '5‘1‘“\4!'_ PG.{'J\";L'-...\IH' 5-!]1[4'}“::4(\ 1% 5
=)

Combmn "‘rl"ne, hufﬁﬂjEﬂEDuﬂ Ehd. Faf‘".‘u‘.ul'tﬂl'"
._E_E.‘Lu'rmn:. ulhe.\.clfn

Z= —1~C‘_E;,’v?dt

Whea Z2<0 and d2=>0
L

Eqn 5

6-008 - 16



CCCCCCCCCC
SSSSSSSSSS
INC.

Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 0

The* Sorce :d::f.-armahnq resol\ts Yor s
Poction of NLSTATZ whefe Z<O

Can IE?E- ':I.ft]lr_u'\u.i'dd Uﬁ!ﬂj Eqdﬂ'*"ﬂﬂ 5,
The ConsYant o 15 evaloated 53

_ngﬂrma 1‘1/1{4’{- L e n 't':'-'-::,_l = =0 gnd
,§u‘b5+u+u‘rmf} thost values ko Ega 5.

Oz =N 8T mimNemt 2
L= =l b "'."\l’ix.i'.-?

Kk
= =feR"

Foc NLSTAT?2 ét:d,dm;m\ an d
el = .50 wn. [has the Sinel
Q‘LQ{"EEEH}n Qnr = hJ‘ﬂlL‘h um” bﬁ Uitai Fa
evajoate the Poction of NILSTATZ
whete 220 15

b (4-9.50
E:—\Jre,“’{ )

6-008 - 17



CCCCCCCCCC
SSSSSSSSSS
INC.

Software Verification

PROGRAM NAME: SAP2000
REVISION NO.: 0

Caolcolore §& Lor MNLSTAT 2 when d:g.gg A
Z--|4e5d-980) |\, o '%(860-9s0)

2= -1ae % < _5.82470)
£ = c\d + (\-¢) W &

=01 %X\00% 8,60 + (\-0.1)250%-0.93470|
= @~ 37.5615

€ = 4Q.43084% phen d=8.60 Cor NLSTAT2

Calcolake © Coc NLSTAT 2. when d=-9.40 h-'"-

2 W
5(a-960) | 1, Ba-9.60-ai50)

t=-|+e

E=ckd & ('"T\}E}:E

= 0.AK\00% =960 (|- 0.1)x50x% -\
= =9 - &5

£ = -\\* whend=-9%60mn {5 NULSTAT2,

6-008 - 18



	算例 6-008
	连接单元 – 塑性Wen 连接
	问题描述
	几何特性、属性和荷载
	所测试的SAP2000技术要点：
	结果比较
	计算模型文件: Example 6-008
	结论
	手算过程



