recall

Me.m‘oe,r Re\emSQS (Plo\vxz Qmmes>

April 16, 2026

Matrix Displacement Method
Moment Releases

(Plane Frames)

V‘T‘jx‘A connections oc‘- \:\o{v\JrS

W\QM‘DE‘""E.V\C\( r‘o‘('oc\-\'ews Q;dﬂ\\ 'l'o

ro-‘-tc\-\‘ovxs O‘F m&\jkccn‘\' ;soi"\'l-

Common Prkahce i~ S'\-ruc{-ur«‘ e_v\)fnee\m‘v\s fo Cowﬁ“(‘u(‘.'{_ Qer-\-o\\'v\ members
with o« L\Rn\)e such 'Hma."- 'l"'\t MOW\QV\"' is C;os\ Lo zexvs 'rrc\e&sed

Ta context of  MDM , four membevs 'L7P'-5 (("\—0

MTO . no ‘/\(vn e

MT \ . L'w\.élt, &"_ LJ&J(Y\Y\.\V\A o
MTZ \“"\Je' n\+ va& 0
MT 3 .. L\ihoe 0:" Lﬁ"'\\ QV\A s o —0

EQ% : {QQE * [k] EME & Qy ?lmz feame element
U T Q2 Qs I JQQ

Ql= FAL * % (M,-Mq>

ET
= £Sp o+ K <(2Mz + 6L Ms ~[2 Ms + QLM4>
€T
FMb + 15 (CLatg + 4 Ms -Gl ats + 205 e )
= FAe + % (’M\ +Mtr>
ET
= FSe + T (-124a -CLsts * 245 - GL,{,{L)

ET )
Qc = FMe + 5 (GLMZ +2U0 s - CLaks + %LU ,Mc)

A\aeve Q/Uk'\-iovxs -Enr MT O


jfpatric
April 16, 2026
Matrix Displacement Method
Moment Releases
(Plane Frames)


MT‘ . GL le. ®3:0
3 i L
M3 = 2L (‘M2+Ms>_ 2 Me ~4ET TMbL

113 no \ov\JU‘ (V\AePe.V\AQV\"l‘ (M‘ &EJrE.Q. o‘F 'G‘E_Q.C&omB, Ld'l‘ 'L‘UV\C.'\'\'DV\ o(: encE

Me, s, and MC

d(sF [&Qe_ MQ,V\.'\-S

SoLs#C-\u“nS -“r\e, exfre.ssiev\ -S:or— Me mek iv\‘\'b W\Cm\ae.r gm‘r_e.-S'\'\"(:‘FV\t,QS Pe.\aglr\'ons we  afrive o:\-

AL* ALY
Q4 FAb 3 T O O |/ O O M,
Q. FSh-20 FMb o 3 o O -3 3L Me
Qs \ = 0 r ET O O O O o O Ms
2 _ALZ AL
Qs FA« “ = o o &5 o o i
Qs FSe +2L FM) o -3 o O 3 -3L Ms
Qe FMe - % FMb O 3. O O -3L 312 e
ZC\)@?S [k]
MTZ b {O Le. Qc, =0
32 i L
e = 2L (’Mz +Ms)‘ 2 4hs 4eT FMe

{Q’g : {Qf—g t {k—k {M’g

So\oslr{-\ulr{nj the exp ression for Mo back inte fhe member force-stiflncss relabions .

we  arrive a\"‘ .

AL - AL

FAL T O O T O @]
3

FSp -20 FMe O 3 3L O -3 O

{Qf;g =/ FMG -2 FMe , [\J T ET O 3L 31 O 3L Q

TR - AL

FAe T O O T O
3

FSe t 20 FMe O 3 -3L O 3 O

O Lo 0 QO @) O O



MT3 o 5 ie. Qs =Q¢ = O
A L
Ms = U (-m + Ms) T CET <2FML 'FM:.)

Me = T_L (”Mz +Ms)’ G_(EI (ZFP’\e - FM\;)

SQLS"-C"‘UL(V\ﬁ Yhe expressions Lo Us, he  badk inke wmember force-stifiness reladions we arrive al |

FAL r( O O -L 0 O
Fsb - T (FMy + FMe ) O 0 0 0O O
Laet - 0 [kl A o 0 0 o0 O
FAe “ 1 0 0o | 0o o
FSe + T (Fmb + FMe ) O 00 00 O
0 6o 06 6 o0 0 |

l

(So\w\e '\'Evms as P\M\mr "ro:S)

N
Noles . althoogh the nomber of independent member coordinades is reduced, ordevs of
wodi fied gQ(—l and [k] is  maintained ab Cxl  and ¢xC respectively, E.\\-w\{w-\‘\-\'vks
need 4o Mo&\"c?/ [T—l for plane frawes ProV(A\'v\.J an  eflicient way o iMSP\E_ME.V\"' in

[N cow\?\)“'&f F(‘o\:\rtxh

*x since the mewmber-end A(sPluemu\'\‘ vecker f;& ts determined from Come.\-\rﬂ.‘\.ﬂy of E\/z with

Jo(vﬁ‘ drsplace mends 243/ Ce;rres?onc\(nj member-end robabions ot a k\'vxée will be ZERD and
most be calcolated vsing  the apprepriate 27u«¥(ons for the AE?QV\AEV\‘\' DoFs,

3 1 s
e.q. MTL . Ms 7 2L (‘M2+Ms>— 2 Me ~HET FMb



2.

V\-\-in‘ﬁza dnin'\‘?‘— (-f- o\\\ members h\e.e.-\-iv\j &'{‘ a kloiv\"' ace Qov\v\e.c:l'e_&

Ly A L{AJQ, . 'H\\‘\- \.SM"\-\' 1S a \ﬂinJQ.Cl \'\oiv\"—
— L\'m\n\&_ti \"o'\n"’

ro-\-v\‘\-\'ov\&\

siiffnesses ace zero . Thos including robational DOFs casses [S1 lo become

Since \MV\JEA Jo(\'\"'s Co\vw\n'\‘ ’\‘f‘n\vxs-gei‘ o\vxy vv\ovv\e.\f\’\' O\V\& -g-‘re.e. '&'o re"‘v\\‘e

/

S'\vLS\)\oJ"} l.e. de‘\-e.rw\{v\xvx% =0 non - invertible

Tvuo Sb\o-\-(bvxS n orAev— ‘\'0 Mb(&"@l '\'\v\(S

l. Q\(M\'no\"t ro-l-»\%-\‘ov\q\ DOFS 4\"0\»« ‘M‘AJQ'& Joiv\JF

Since \I\EVLJQ,A Joiv& is  wnot SO‘DJQ.Q_'\'E,A 1o memt,v\"'S/ rolations are zero ('H'\D\I?\'\ celeased

u\&s o‘(: vv\e.vv\\;e.rs Cavw\l’_c"e.ci -\-e soch N \‘&a{v\{' cCawn o\vx& c\o Irc"'-r\-e)

MTA d2 im-:)\'v\a.ry C_\AW\P A\:F\\'e.c‘l with Corre.SFev\c\{v\j renchion B3
N
T3 /}L'd] (siwce \vasg,c\ \‘Sc,{v\‘\'s are, no{‘ SoL\_‘)e.c_'\-e.ci "o a\v\./ eﬁ-\trn-\\ Meme.vx'l's
Ra o\ml w\em:.v\'\'s a3 e,v\As of &\l members are c.7w~\ 1o 2evro, R3 :O>
M2

overcome, $iw\ju\m‘{+y in [S] &;7 r(sic‘x\y Cuv\v\t_d-\‘nj one N\A cv\\7 oneg Me.m\oe,r‘

Since wno t.x"c.rv\n\\ mamzv\'\-s A??\\'E.A +o Joiv\'\- o\\«& meme.v\‘\"i oc(' e,n&% d‘-
all bot sne ot fhe wmembers h-!.e:;-\'v\ﬁ & Jo'\v\-\- are Zero, the mement

af fhe end of ke one  mewmber thal i Nsid\y connected o the

jm‘-\"' e_,nm\s zero dve o moment e7oii\'\nr\'ow\

Ba‘“’\ kP.P\"O&C’kQS \/(Elc‘ \‘C&tw'&fcl\ (':.soH‘S/ L)u"’ 'H\c. 'C\'Y‘S‘\‘ KPPro«c‘/\ Coawn Pre\(\'(&( N
more CO\M?\){"\‘\'\'OV\BL“)/ eficremt ‘Me-\-\md since Hthexe are less DoFs





