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Abstract 

This study analyzed on the basis of high-rise in the elastic structure, 

coupled shear walls added later, when subject to lateral force, the 

obtained shear bear axial force, lateral deflection, bending moment, shear, 

etc. ... mechanical properties, and to explore the coupling of shear 

deformation on the lateral inhibition effect, and when the parameters 

change its corresponding relationship. 

     The method is based on research with the center of the beam as a 

benchmark, the establishment of conditional harmonic distortion and 

force - displacement relationship, in the solution of simultaneous 

equations, you can find the wall of the analytical solution, and then do 

numerical analysis . 
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    ྽ᅺγፕЎቪډԜ।Ǵ߾жޑך߄ᅺγғఱा҅ԄပჿΑǴΒԃ

ऍӳόӧޑӵၸ౳໦ྟᙯᕓջೳǶΓғ߾ǴჴߏਔӀ࣮՟ᅐ܌زࣴޑ

ǴᗨฅΒؽᝨ઱Ӏޑණวрٰ܌ᕓ໔ዡᕋܭǴԶӧྐ҉ޑڮғុۯܭ

ԃਔ໔ццԶೳǴՠςӧޑךΓғϐύ੮Π೚ӭόёᑃྐޑღҞӀߍǶ

२ӃനाགᖴޑΓࢂቅذߪԴৣǴவᏢǴ᏾᏾Βԃൣපவ҂໔ᘐٌޑ

༇௲ᏤǴրаࣁᏢӵ଍НՉՃǴԶԴৣ߾ႽࢂးӧՃ΢ႝޑ୏ଭၲǴ

஥ך΋ၡ߻ޔ۳߿ᏟΚό॰Ǵό໻ܭፐ཰΢๏ϒࡰᏤǴ׳௲᐀ך଺Γ

଺ޑ٣ᄊࡋǴӵϞᇸՃςၸ࿤ख़ξǴԴৣჹ៝ྣޑךϷбрǴᗺᅀӧ

ЈǴคज़གᐟǼќѦǴाགᖴα၂ہ঩໳ࣄᏦ௲௤ǵᎄൺѳ௲௤܌ග

ᆶᏢߏი໗ύǴाགᖴ౲ᏢزࣴޑҬεβЕ่ᄬಔܭǶـϐᝊ຦ཀٮ

х৒ޑаٰޔգॺ΋ࢂৎΓǴӵόޑךᔅշᆶႴᓰǶ੝ձགᖴޑۂ׌

ϷЍ࡭ǴךΨόёૈԖϞϺޑλλԋ൩ǶനࡕǴाགᖴޑΓჴӧϼӭǴ

ӵԖ೏ᒪܻޑב϶ӧԜҭ΋ٳགᖴǴགᖴεৎܭ೭Βԃٰჹ៝ྣޑךǶ
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ಃ΋ക    ᆣፕ 

    ق߻ق߻ق߻ق߻         1.1 1.1 1.1 1.1

Ѡ᡼Ӧ୔ՏೀᕉϼѳࢩӦ᎜஥Ϸ٥዗஥Ӧ୔ǴӦ᎜ǵረ॥วғᓎ

ᕷǴӢԜ่ᄬډڙཱུܰނНѳୁΚޑӒ্ǴԶӧ҇୯63 ԃаֹ߻ӄ

ؒԖऐ᎜೛ी࣬ޑᜢೕۓǴӧ҇୯63 ԃਔǴϣࡹ೽҅ԄયΕԖᜢӦ

᎜ΚޑచЎǴᗨฅԖஒӦ᎜ΚޑቹៜયΕ೛ीा؃ǴՠΨ໻ѝԖӦ᎜

Κޑελा؃ǴֹӄؒځѬೕۓǶډΑ҇୯71 ԃε൯অׯӦ᎜Κޑ

ीᆉǴቚуΑ่ᄬ੝܄ϷӦዹ܄፦ޑቹៜǶ҇ܭ୯78 ԃֽ೽অׯѠ

чࣧӦϐӦ᎜ΚीᆉǴ׳уΕख़ा߯ኧǴа্ؠཞѨำࡋϷ௱ؠ฻ा

؃ǴԶගଯ੝ਸࡌᑐޑނऐ᎜ૈΚǴ҇ډޔ୯ 86 ԃᔼࡌ࿿ϦթΑཥ

 ୯86҇ܭᑐᄬ೷ጇಃ΋കಃϖ࿯ȨӦ᎜ΚȩǴ٠ࡌ߾ೕೌמᑐࡌޑހ

ԃ7 ДϦթऐ᎜೛ीೕጄϷှᇥǴஒ໧܄೛ीा؃યΕ೛ीೕጄǴ٬

୯ϣࡌᑐނϐऐ᎜೛ीளډၨᆒዴޑ೛ीྗ߾ǶΐΒ΋Ӧ᎜Ѡ᡼ύ೽

Ӧ୔ᆾڙᝄख़ཞѨǴ࿶ၸᔠ૸ࡕǴஒӦ᎜ϩ୔ख़ཥፓ᏾٠ගଯ೛ीӦ

Ϸ೛ीӦ᎜ΚǴ҇ࡋуೲ߄ ୯ 94 ԃஒऐ᎜೛ीவࡌᑐೌמೕ߾౽рǴ

ൂᐱ೛࿼ऐ᎜೛ीೕጄǴஒӦ᎜ϩ୔ׯԋаໂᙼൂࣁՏޑ༾ϩ୔Ǵу

Ε2500 Ӧ᎜ӣᘜයޑமਗ਼Ӧ᎜Ϸ߈ᘐቫ୔੝ޑ܄ԵໆǴࣁफ़եӦ᎜

ΚޑቹៜǴΨቚӈ႖᎜Ϸ෧᎜࣬ޑᜢೕۓǶ 
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҇୯88 ԃǴѠ᡼Ӧ୔วғ᭰Мೕኳ7.3 921ޑ εӦ᎜ǶਥᏵ୯ϣ

ᏢޣϷࣴൂزՏჹܭӦ᎜ύڙཞࡌᑐނϐፓࢗǴନΑԴᙑࡂ܊җؒܭ

Ԗऐ᎜೛ीڙཞѦǴε೽ҽڙཞࡌᑐނ೿ࢂҗࢂܭՐ୘షӝࡌޑᑐނǴ

΋ኴࣁ୘۫܈ᒤϦޜ໔ǴલЮᕅᏛ႖໔Ǵኴ΢ࣁՐӻ٬ҔǴкѾᕅᏛ

႖໔Ǵ׎ԋऐ᎜೛ीג܌ኋޑ೬১ቫਏᔈǶԶ౜Չݤೕ߾Ⴔᓰ཰Ьӧ

ᓬඁǴӢԜޑኴӦ݈य़ᑈڗ໔ȩٰඤޜܫȨ໒ޑᒏ܌ቫೕჄۭނᑐࡌ

೛ीрٰࡌޑᑐཱུܰނр౜೬১ቫਏᔈǴ፛ӛࡋࠂόೕޑ߾௃ݩǶԐ

යࡌޑᑐݤೕύाࡌ؃ᑐނѸ໪Ӧय़೛࿼᚛ኴǴኴ΢ᆶ΋ኴ໔р౜ᚐ

ѦંסϷอࢊ฻ਏᔈԶᏤठ่ᄬཞᚯǶԶཞᚯޑচӢନΑࡼπࠔ፦ό

٫ѦǴ೽ϩ่ᄬނ҂࿶่ᄬीᆉǴаϷԐය୯ϣऐ᎜೛ीೕ٠ۓόֹ

ഢ฻ӢનϷ೛ीӦ᎜ΚόىǴΨቚуΑ่ᄬނวғઇᚯޑёૈ܄Ƕ 

౰Չ΋ނᄬ่ࡋၠߏᑐᆶࡌ຾؁Ǵຬଯޑ਑׷ᑐࡌܭԃٰǴҗ߈   

ਔǴԶჹܭଯኴ่ᄬԶقǴЬा௓่ڋᄬว৖ޑӢનϸԶҗӦ᎜Κׯ

ЬाፐᚒǴѠч101εኴࢂ׳ӛᡂՏୁޑଯኴ่ᄬڋ׭॥ΚǴӵՖࣁ

ѭᏔȭ(Tuned Mass Damper, ១ጠTMD)ҔаߔуးΑȬፓᒋ፦ໆࢂ׳

 ॥Κ೷ԋϐୁӛᡂՏǶלܢ
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1.1.1.1.2 2 2 2         Ў᝘ӣ៝Ў᝘ӣ៝Ў᝘ӣ៝Ў᝘ӣ៝    

    ӧଯኴ่ᄬނύǴӵՖԖਏୁלܢޑӛΚբҔࡌܭᑐނǴӵ॥Κ

ޑፐᚒǴӧπำৣޑ΋ঁख़ाࢂ౽ᄬഗᆄୁՏ่ڋ׭Ӧ᎜಻ၩǴ٠ک

ϩزࣴ݋ύǴёว౜୊Κᕅ่ᄬᡏسჹୁלܢӛΚڀԖࡐεޑଅ᝘Ƕ 

    ӧ೛ी୊Κᕅ่ᄬਔǴπำৣനதҔޑϩ݋БݤǴଷ೛୊Κᕅ่

ᄬࢂ࿼ܭখ܄୷ᘵ΢ǴӵԜёаᙁϯኧᏢ΢ϩޑ݋ᜤࡋǴЪ΋૓ٰᇥ

ϩޑᆒዴ׳Α؃ளࣁᄬϷβᝆᕉნǴ่ޑ੝ਸډၶࢂǴՠाޑёՉࢂ

Ў᝘ύǴ२Ӄଞჹޑ߻Ƕӧϐ׎ᡂޑǴѬёૈ໪ाѐीᆉ୷ᘵ่݀݋

୷ᘵ೽ϩҗ Coull[1,2]ගр΋ঁ୷ҁޑଷ೛Ǻ୷ᘵԖᐱҥסᙯϷࠟ

୷ޔࠟکচ౛ǴҔа௢՗΋૓ਢҹу΢௽ᙯޑҔ᠄уࡕ፦Ǵฅ܄ޑޔ

ӦޑᜐࣚచҹǶӧᒿزࣴޑࡕύǴTso and Chan[3]߾ჹӕਔ཮ࠟޔ

ϷβᝆࣁՉ܄୷ᘵቸ༟ܭЗǴჹࣁ߻ǴԿҞز୷ᘵ຾ՉΑࣴޑ௽ᙯک

-่ᄬ࣬ϕբҔزࣴޑЎ᝘ϝีࡐϿǴϐࡕ Pekau[4]߾௦Ҕ୷ҁೱុ

ࡕǶᒿࣁՉ܄ጕߚޑጠӝ୊ΚᕅӧኙԔ୷ᘵ΢زϐ౛ፕٰࣴݤ Jason 

and Choowu[5] ߾ගр΋ঁᚆණΚ౛ፕжඹаޑ߻ѳय़ᕅጕቸ܄౛

ፕ[6]ٰϩ݋୊ΚᕅǴӆҗ Jason and Nadjai[7]ஒ౛ፕҗጕቸ܄௢

ቶډቸ༟܄Ǵଷ೛ё༟܄໻ज़ܭೱௗᐉఉǶҁࣴࢂزа Tall Building 

Structure[8] ΋ਜύಃΜകϐ coupled shear walls ϐ೽ϩ଺ۯ՜

ǴୖԵزϐࣴ܄ Coull, A.and Mukherjee[9]౛ፕǴଷ೛୷ᘵβᡣࣁ
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ቸ܄Ƕϩ݋୊ΚᕅϐືΚǵ୊Κǵ៻ંǵᡂՏ…฻่ፕǴ٠଺ុࡕϐ

௖૸Ƕ 

 

 ޑᆶҞޑᆶҞޑᆶҞޑ୏ᐒᆶҞز୏ᐒࣴز୏ᐒࣴز୏ᐒࣴزࣴ   1.1.1.1.3333

 

        җЎ᝘ύǴךॺёаว౜୊ΚᕅёаԖਏӦගଯ่ᄬୁלܢނ

ӛၩख़ࡋࠂޑǴ٠Ԗਏ෧ϿୁՏ౽Ǵҁࣴࢂزҗ߻ΓЎ᝘ύ଺ۯ՜܄

ଯኴ่ᄬύ,Ъஒ୷ᘵβᝆଷܭܭ྽уΕጠӝ୊ΚᕅࢂǴЬाزࣴޑ

೛வখ܄୷ᘵࣁׯቸ܄୷ᘵǴаೱុݤϩ؃ှ݋Ǵ٬ள่݀ޑډΨૈ

 Ƕݩ಄ӝჴሞ௃׳
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ಃΒകಃΒകಃΒകಃΒക        Coupled Shear WallCoupled Shear WallCoupled Shear WallCoupled Shear Wallssss    ϐှ݋ኳࠠϐှ݋ኳࠠϐှ݋ኳࠠϐှ݋ኳࠠ    
    

    

2.1 2.1 2.1 2.1 ϩ݋ኳԄϩ݋ኳԄϩ݋ኳԄϩ݋ኳԄ    
 

 

 
 

 

 

྽ጠӝ୊Κᕅୁڙ܍ӛѦΚբҔਔǴஒჹᛠኺ೷ԋ៻ԔϷࠟޔᡂՏǴ

ჹኺᆄ೷ԋ៻ંϷ୊Κ，྽ኺޑ୊Κ໺ሀډ୊ΚᕅਔǴ൩཮٬ள୊Κ

ᕅືڙ܍ΚǴӧ߆॥य़ڙ܍஭ΚǴङ॥य़ڙ܍ᓸΚǴ׎ԋ΋ჹΚଽǴ

җᓉѳᑽёޕǴѦΚ೷ԋޑM ，ஒϩձҗ୊Κᕅ៻ં 1M ǵ 2M ϷΚ

ଽ׎ԋޑ៻ંNlלܢǴӵΠԄǺ 

 

1 2M = M + M + Nl  

 

 

 

კ 1.    Behavior of coupled shear walls 
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ᛠኺύЈᗺϪԾҗᡏ(კݮ 2)Ǵ٠ଷ೛ᛠኺύᚆණޑ୊ΚǵືΚǵ៻

ંё೏ᙯඤԋೱុڄޑኧ n、q、m，ӢԜךॺёளޕ୊ΚᕅϐືΚ

 ǴӵΠԄډҗᛠኺϐ୊Κҗ΢ӛΠ೴ᅌಕᑈளࢂ

 

H
Z

dN N =  q dz             q = - 
dz

⇒∫  

    

    

    

    

    

კ 2.    ୊ΚᕅԾҗᡏკ 
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୷ҁଷ೛୷ҁଷ೛୷ҁଷ೛୷ҁଷ೛ǺǺǺǺ    

1. ୊Κᕅᆶᛠኺ܄ޑ፦όᡂǴЪ؂ቫኴኴଯόᡂ 

 ѳय़࡭ϝᆢࡕ߻׎ᄬᘐय़ᡂ่ޑԖ܌ .2

3. ᛠఉޑኙԔখࡋ bEI ໪೏ᙯࣁ฻ਏখࡋ b
EI

h
 

4. ᛠኺύᚆණޑ୊ΚǵືΚǵ៻ંё೏ᙯඤԋೱុڄޑኧ n、q、m 

5. ୊Κᕅӧ࣬ӕଯࡋ΢ޑኙԔᡂࢂ׎΋ठޑǴ٬୊Κᕅڙ܍ϐ៻ં

ελஒᒿ๱ኙԔখࡋEI ελԶϩଛ 

6. ؂ቫኴϐኴ݈ଷ೛ࣁখ܄ኴހ 

7. ଷ೛ᛠఉືܭӛࢂখޑ܄Ǵᛠኺό཮՜ߏᕭอ 

 

 

ϩ݋Бݤϩ݋Бݤϩ݋Бݤϩ݋БݤǺǺǺǺ    

 БำԄᆶکҥᒋࡌ؃ှǴ݋ϩݤჹՏ౽ǴҔೱុ࣬ޑᛠఉύЈᗺڗ

Κ-Տ౽ޑᜢ߯ԄǴ؃ှᖄҥБำಔǴջёள୊ΚᕅᚐѦڙ܍ϐືΚ

EIǵᛠኺࡋখޑӆϩձჹ୊ΚᕅࡕኧM(z)ǴฅڄኧN(z)ᆶ៻ંڄ
b

I Ϸ

βᝆࠟޔϸΚ߯ኧ
1

k ǵβᝆ௽ᙯϸΚ߯ኧ
2

k ॶ଺࣬ჹ૸ፕǶ    
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    ှ݋ှှ݋ှှ݋ှှ݋ှ  2.2  2.2  2.2  2.2

    ྽ךॺڗᛠኺύᗺϐ࣬ჹᡂՏǴаືጕѓᆄ࣬ჹܭѰᆄ࣬ޑჹᡂ

ՏǴӛ΢҅ࣁޣǵӛΠॄࣁޣǶԶଞჹᛠኺύᗺϐ࣬ჹᡂՏΞё୔ϩ

 Ѥ೽ϩǴӵΠǺ׎Ǵ୷ᘵᡂ׎ǵືΚᡂ׎ǵኙԔϷ୊Κᡂ׎௽ᙯᡂࣁ

 

 

 

 

(1) а୊Κᕅύጕࣁύື܄Ǵ߾ᛠኺύЈᗺϐ࣬ჹᡂՏӵΠǺ 

1 21

b dy b dy dy
δ = ( + d ) +( + d ) = l

2 dz 2 dz dz 

 

 

 

 

 

 
 

 

 

圖 3. ௽ᙯᡂ׎ 
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(2) ӧqբҔΠǴҗӅ೫ኺ؃ݤளǺ 

3 3
3

2

b b b

qdz b qb h b h dN
δ = -2 ( ) = - =

3(EI /h)dz 2 12EI 12EI dz
 

 

 

 

 
 

 

 

(3) NբҔΠ 

0

1 1
( ) z

3

1 2

1
 N dz

E A A
δ = − + ∫  

 

 

 

კ 4. ኙԔǵ୊Κᡂ׎ 

კ 5. ືΚᡂ׎ 
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(4) ୷ᘵᡂ׎೽ϩΞ୔ϩޔࠟࣁǵ௽ᙯٿ೽ϩǴ࣬ჹᡂՏӵΠǺ 

v4 θ bδ = -δ + l δ = δ
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

კ 6. ୷ᘵࠟޔǵ௽ᙯᡂ׎ 
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ёஒ΢ॊѤ೽ϩࡺ႟(ೱុచҹ)Ǵܭᛠኺύᗺϐ࣬ჹᡂՏ฻ޕॺёך

่ӝԋኺύᗺϐ࣬ჹᡂՏᒋکచҹԄǴӵΠԄ:  

 

3
Z
0 v θ

1 2b

dy b h dN 1 1 1
l + - ( + )  N dz -δ + l δ = 0

dz 12EI dz E A A
∫  

 

ӆҗ׷਑ΚᏢϷኧᏢϐ౛ፕǴёޕ 

Ԕ౗ 
2

2

d y

dz
κ =  

Ϸ 

Ԕ౗ 
M

EI
κ =  

җკ 2.ϐԾҗᡏკǴёࡌҥΚ-Տ౽ϐᜢ߯ԄǴӵΠ: 

Wall 1Ǻ 

2

2
( )

H

z a1 1 1

d y b  
EI M M d   q dz M 

dz 2
= = − + −∫

 

Wall 2：
 

2

2
( )

H

z a2 2 2

d y b  
EI M d   q dz M 

dz 2
= = − + +∫

 

( aM (ᛠኺືΚჹ୊Κᕅۭᆄύᗺϐ៻ંࣁ
 

่ӝԋǺ
 

2
H
z1 2 2

d y  E(I + I ) = M - l  q dz = M - lN  
dz

∫
 



 

12 
 

��
��
��
� 3

Z
0 v θ

1 2b

dy b h dN 1 1 1
l + - ( + )  N dz -δ + l δ = 0..............(1)

dz 12EI dz E A A
∫

2
H
z1 2 2

d y  E(I + I ) = M - l  q dz = M - l N.................................(2)  
dz

∫

� 

ஒԄ(1)ǵ(2)ᖄҥǴ؃ှ༾ϩБำಔ 

२ӃஒԄ(1)ჹ z༾ϩ΋ԛ੃ନதኧ໨ǴளԄ(3) 

 

2 3 2

2 2

1 2b

d y b h d N 1 1 1
l  + - ( + )N = 0......................................(3)

dz 12EI dz E A A
 

җԄ(3)ёளǺ 

 

2 3 2

2 2

1 2b

d y b h d N AN
= - +

dz 12EI l dz A A El
 

 

ϐࡕжΕԄ(2)Ǵ᏾౛׎ࡕԋ΋ঁN(z)ޑத༾ϩБำǴӵΠ: 

 

3 2

2 2

1 2b

b hI d N AI M
- + [1+ ]N =
12I l dz A A l l

 

 

΢Ԅύ 

    

2
2 b

3

12I l
α =

b hI
 

    
 

2

2

1 2

AI
Κ = 1+

A A l 
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And 
 

    1 2I = I + I  

    1 2A = A + A  

 

 :БำԄǴӵΠڋёளಃ΋ঁ௓ࡺ

2 2
2

2

d N α
- (Κα) N = - M

dz l
 

 

ќ΋೽ϩǺ 

ᖄҥ؃ှԄ(2)ᆶԄ(3) 

җԄ(2)ёޕǺ  

2

2

M EI d y
N = -

l l dz
 

 

༾ϩΒԛ 

 

2 2 4

2 2 4

d N 1 d M EI d y
= -

dz l dz l dz
 

 

ஒ΢ԄжΕԄ(3)Ǵёள y(z)ϐಃΒঁ௓ڋБำԄǴӵΠǺ 

4 2 2 2
2 2

4 2 2 2

d y d y 1 d M Κ - 1
- (Κα) = ( - (Κα) M)

dz dz EI dz Κ
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 թୁӛၩख़ਔਔਔਔ֡ڙթୁӛၩख़֡ڙթୁӛၩख़֡ڙթୁӛၩख़֡ڙ．．．．

 
 

 

 

 

 

ӵ΢კ܌ҢǴୁӛၩख़೷ԋޑ៻ંڄኧӵΠ: 

    

2
ω(H - z)

M(z)=
2

 

 

аȹ҂߯ۓኧݤȹ؃ှಃ΋ঁ௓ڋБำԄ 

2 2
2

2

d N α
- (Κα) N = - M

dz l
 

 
 
 
 
 

კ 7 ୊Κᕅ֡ڙթୁӛၩख़Ңཀკ 
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ёள୊ΚᕅືΚڄኧǺ 

2
2

1 2 2 2 4 2 2
( ) cosh( ) sinh( )

2 2

H H
N z C z C z z z

l l l l

ω ω ω ω
α α

α
= Κ + Κ + − + +

Κ Κ Κ Κ
 

 

ჹ ( )N z ༾ϩ΋ԛǴёள 

(1 2 2 2

dN ω Hω
= C Κα)sinh(Καz)+C Κα)cosh(Καz)+ z -

dz Κ l Κ l
(  

and 

At z = 0 ,    2 2

dN Hω
= C (Κα) -

dz Κ l
 

 

ଛӝΠӈѤঁ Boundary ConditionǺ 

, 0At z H N= =  ........................ (4) 

3

0 , 2 0
12

v

b

b h dN
At z l

EI dz
θδ δ= − + =

 

......... (5) 

v

1

δ N(0)
=

2 k    

.............................. (6) 

1

2

M

k
θδ =         1

M - l N
( M = )

2
其中

 
......... (7) 
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ஒ΢Ԅ(6)ǵ(7)жΕԄ(5)Ǵ᏾౛ёள 

3

v2 θ2

b

b h Hω
[C (Κα) - ] - δ + 2lδ = 0

12EI Κ l
 

 а܌

3

b b
v2 θ3 3

12EI 24EI l Hω
C = δ - δ +

Καb h Καb h Κ αl
 

 ύځ    

         

2

v 1 4 2 2

1 1 1

2 2ω H ω
δ = C + +

k Κ α lk Κ lk  

    and
 

         

2 2

1θ 2 4 2

2 2 2

(Κ - 1)H ω l ω
δ = - C -

4Κ k 2k 2Κ α k
 

 

ΞҗԄ(4)ёޕǺ 

 1 2 4 2

ω
C = - C tanh(ΚαH) -

Κ α l cosh(ΚαH) 
 

ஒ΢ॊ่݀᏾౛ࡕё׎ԋ΋ঁѝ֖ 1C ϐБำԄǴࡺё؃ள߯ኧ 1C ǵ

2
C 。 
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ӢԜǴךॺёளډ୊ΚᕅືΚڄኧǺ 

2
2

1 2 2 2 4 2 2
( ) cosh( ) sinh( )

2 2

H H
N z C z C z z z

l l l l

ω ω ω ω
α α

α
= Κ + Κ + − + +

Κ Κ Κ Κ
 

 ύځ

    

2 2 2

b b b b
1 5 3 3 3 3 3 3 5 3 3 3

1 1 2 2

24EI ω 12EI H ω 6(Κ - 1)EI lH ω 12EI lω Hω
C = [(- - + - - )

Κ α b hlk Κ αb hlk Κ αb hk Κ α b hk Κ αl
 

         
 

4 2

ω
tanh(ΚαH) - ] /  

Κ α l cosh(ΚαH)
1F  

 

         

2

b b

3 3

1 2

24EI 12EI l
= 1+ tanh(ΚαH)+ tanh(ΚαH)

Καb hk Καb hk
1F  

 

    
3

2

2 2 2 2

b b b b b
2 1 13 5 3 3 3 3 3

1 1 1 2

24EI 24EIω 12EI H ω 6(Κ - 1)EI lH ω 12EI l
C = C + + - + C

Καb hk Κ α b hlk Κ αb hlk Καb hk Καb hk
 

        b

5 3 3 3

2

12EI lω Hω
+ +
Κ α b hk Κ αl

 

 

βᝆࠟޔᡂ׎:    

2

v 1

4 2 2

1 1 1

Cδ ω H ω
= + +

2 k Κ α lk 2Κ lk
 

 

βᝆ௽ᙯᡂ׎: 

2 2

1θ 2 4 2

2 2 2

(Κ - 1)H ω l ω
δ = - C -

4Κ k 2k 2Κ α k
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ӆаȹ҂߯ۓኧݤȹ؃ှಃΒঁ௓ڋБำԄ 

 

4 2 2 2
2 2

4 2 2 2

d y d y 1 d M Κ - 1
- (Κα) = ( - (Κα) M)

dz dz EI dz Κ
 

 

ӕ౛Ǵёள୊Κᕅᡂ׎ԔጕڄኧǺ 

2 2
4 3

4 53 6 2 2

(Κ - 1)ω (Κ - 1)Hω
y(t)= C +C z +C cosh(Καz)+C sinh(Καz)+ z - z

24Κ EI 6Κ EI
  

     
2 2

2 2

4 2 2

ω (Κ - 1)H ω
- z + z

2Κ α EI 4Κ EI
 

 

 ύځ

    53C = - C
 

    
4 4 2

Hω
C =

Κ α EI
 

    
5 6 6 4

ω
C = -C tanh(ΚαH)+

Κ α EI cosh(ΚαH)
 

    

θ 4

6

δ - C
C =

Κα
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ǷǷǷǷڙॹΟୁ׎فӛၩख़ਔڙॹΟୁ׎فӛၩख़ਔڙॹΟୁ׎فӛၩख़ਔڙॹΟୁ׎فӛၩख़ਔ
 

 

 

 

 

 

 

ӵ΢კ܌ҢǴॹΟୁ׎فӛၩख़೷ԋޑ៻ંڄኧӵΠ: 

 

2
3 2ω 3Hω 2H ω

M(z)= - z +ωz - z +
6H 2 3

 

 

аȹ҂߯ۓኧݤȹ؃ှΠॊϐ༾ϩБำԄ 

2 2
2

2

d N α
- (Κα) N = - M

dz l
 

 

 

 

 

 

 

კ 8 ୊ΚᕅڙॹΟୁ׎فӛၩख़Ңཀკ 
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ଛӝΠӈѤঁ Boundary ConditionǺ 

, 0At z H N= =  

3

0 , 2 0
12

v

b

b h dN
At z l

EI dz
θδ δ= − + =  

1

2 (0)
v

N

k
δ =  

1

2

M

k
θδ =         1

M - lN
( M = )

2
其中  

 

ӕ౛Ǵёள୊ΚᕅືΚڄኧǺ

 
3 2

1 2 2 2 2

ω ω 3Hω
N = C cosh(Καz)+C sinh(Καz) - z + z - z

6Κ Hl Κ l 2Κ l
 

 

     

2

4 2 2 4 2

ω 2H ω 2ω
- z + +
Κ α Hl 3Κ l Κ α l

 

 

 ύځ

    

2 2 2

b b b b
1 3 3 5 3 3 3 3 5 3 3

1 1 2 2

16EI H ω 48EI ω 8(Κ - 1)EI lH ω 24EI lω
C = [(- - + -

Κ αb hlk Κ α b hlk Κ αb hk Κ α b hk
 

         
3 5 3 4 2

3Hω ω ω
- - ) tanh(ΚαH) - ] /  

2Κ αl Κ α Hl Κ α l cosh(ΚαH) 1F
 

 

    

2

b b

3 3

1 2

24EI 12EI l
= 1+ tanh(ΚαH)+ tanh(ΚαH)

Καb hk Καb hk
1F
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2 2 2

b b b
2 13 3 3 5 3 3 3 3

1 1 1 2

48EI ω24EI 16EI H ω 8(Κ - 1)EI lH ωbC = C + + -
Καb hk Κ αb hlk Κ α b hlk Κ αb hk

 

          

2

b b
13 5 3 3 3 5 3

2 2

12EI l 24EI lω 3Hω ω
+ C + + +
Καb hk Κ α b hk 2Κ αl Κ α Hl  

 

βᝆࠟޔᡂ׎Ǻ 

2

v 1

2 4 2

1 1 1

Cδ 2H ω 2ω
= + +

2 k 3Κ lk Κ α lk  

 

βᝆ௽ᙯᡂ׎Ǻ 

2 2

1θ 2 4 2

2 2 2

(Κ - 1)H ω l ω
δ = - C -

3Κ k 2k Κ α k  
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ӕ౛Ǵ؃ှಃΒঁ௓ڋБำԄ 

4 2 2 2
2 2

4 2 2 2

d y d y 1 d M Κ - 1
- (Κα) = ( - (Κα) M)

dz dz EI dz Κ
 

 

ёள୊Κᕅᡂ׎ԔጕڄኧǺ 

 

2 2
5 4

4 53 6 2 2

(Κ -1)ω (Κ -1)ω
y(z)=C +C z+C cosh(Καz)+C sinh(Καz)- z + z

120Κ HEI 12Κ EI
  

 

2 2 2 2
3 3 2 2

2 4 2 2 2 2

(Κ - 1)Hω (Κ - 1)ω ω (Κ - 1)H ω
- z - z - z + z

4Κ EI 6Κ α HEI Κ α EI 3Κ EI
 

2
2

4 2

(Κ - 1)ω
+ z
Κ α EI

 

 ύځ

    53C = - C  

    

2 2

4 4 4 6 4 2 2 4 2

ω (Κ - 1)ω 3Hω 3(Κ - 1)Hω
C = - + -

Κ α HEI Κ α HEI 2Κ α EI 2Κ α EI
 

    
4

2

5 6 4 4 6

ω (Κ - 1)ω
C = -C tanh(ΚαH)+ -

Κ α EI cosh(ΚαH) Κ α EI cosh(ΚαH)
  

    

4θ

6

δ - C
C =

Κα
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ಃΟകಃΟകಃΟകಃΟക        ኧॶϩ݋ኧॶϩ݋ኧॶϩ݋ኧॶϩ݋    
 

3.3.3.3.1111        ኧॶኧॶኧॶኧॶଷ೛ኳࠠଷ೛ኳࠠଷ೛ኳࠠଷ೛ኳࠠ 

     ҁ࿯Ьाࢂϩ݋ӧቸ܄୷ᘵ΢ϐጠӝ୊ΚᕅǴӧόӕϐచҹ௃ݩ

ΠǴୁڙӛၩख़ࡕϐΚᏢϸᔈ่݀Ƕ 

    ஒҗಃΒകှ݋Զளϐ୊ΚᕅືΚڄኧN(z)ᆶᡂڄ׎ኧ y(z)ϐ

่݀Ǵаᕴଯ 100 M 25 ቫޑጠӝ୊Κᕅ่ᄬǴڙ܍ॹΟ׎فϐୁӛ

ၩख़ਔǴ঺ΕჴሞୖޑኧǴ٬Ҕ matlab ำԄ೬ᡏѐᛤკϩ่࣮݀݋

ԖՖόӕǴ٠уа૸ፕϐǶ 

 

୷ᘵ׷਑ୖኧǺ 

షᏉβம2 ࡋ'f = 280 kg/cmc  

୊Κᕅ2 ࡋߏd = 500 cm 

୊Κᕅࡋࠆ  t = 20 cm 

ኴଯ  H = 10000 cm 

؂ቫኴଯ  eh = 400 cm 

ೱኺࡋߏ  b = 300 cm 

βᝆϸΚதኧ 1k 、 2k  = 10000 kg/cm2  (࣬ ჹ୷ྗ) 

ᛠኺ Ib = 3645000 cm4  (࣬ ჹ୷ྗ) 
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ϐךࡕॺЬाଞჹѤঁ೽ϩ຾Չ૸ፕǴӵΠǺ 

(1) ঺Ҕ׷਑୷ҁୖኧǴଷ೛୊Κᕅࢂ০ပܭখᡏ΢ЪڙॹΟ׎ف

ϩթΚਔǴ٠а 60cm�90cm дచҹࣣ࣬ӕǴځᛠኺ଺ೱௗǴޑ

࣬ϕКၨጠӝ୊Κᕅᆶ΋૓୊Κᕅୁڙӛၩख़ਔϐୁӛᡂՏϐ

 ΚǶૈڋ׭

(2) ྽೴ᅌቚу୊Κᕅϐ EI ॶਔϐϸᔈǶ 

(3) ྽עᛠኺϐ Ib  ೴ᅌᕭλǴ٬୊Κᕅϐጠӝਏᔈ೴ᅌ഼Ѩਔ  

     ϐϸᔈǶ  

(4) ྽עβᝆϐࠟޔϷ௽ᙯϸΚ߯ኧӕਔܫεਔǴ٬βᝆ೴ᅌᖿ  

     ӛখᡏਔϐϸᔈǶ 

 

ኧᏵ่݀Ǻ 

1ǵ җკ.9 ёܭޕଯኴ่ᄬύуΕጠӝ୊Κᕅ่ᄬਔǴ࣬ၨܭ΋૓

୊ΚᕅǴୁܭӛᡂՏԖܴᡉڋ׭ޑǴᇥܴጠӝ୊ΚᕅҔٰלܢ

ୁӛၩख़ዴԖ׳ӳޑਏ݀Ƕ 

2ǵ ፓ᏾୊ΚᕅϐኙԔখࡋEI ॶ೴ᅌܫεਔǴёаளډ൳ঁ่ፕǺ 

(1) җკ.10 ёޕǴ྽ךॺע୊ΚᕅϐኙԔখࡋ EI   εਔǴܫ

୊ΚᕅҁيჹܭኙԔૈלܢޑΚᡂமǴ٬ளӢጠӝբҔԶ

೷ԋϐືΚϸԶ෧λǶ 
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(2) җკ.11 ёޕ྽୊Κᕅ EI ϐຫεਔǴኙԔࡋࠂຫεלܢ

ୁӛၩख़ૈΚຫӳǴࡺՏ౽ຫٰຫλЪ཮೴ᅌԏᔙԿ΋ۓ

ॶ Ƕ 

(3) җკ.13 კ׎ёޕǴۘคܴࡐډפݤᡉϐೕ߾Ǵѝว౜ᡂ

 ᖿ༈ǶޑԔጕϐϸԔᗺԖΠफ़׎

 

3ǵ ෧λᛠఉޑᘐय़ኳኧ IbǴ೴ᅌᕭλ٬ϐᖿܭ߈႟ਔǴջж߄๱

୊ΚᕅጠӝբҔ೴ᅌफ़եǴനಖคጠӝਏ݀Ǵёаளډ൳ঁ่

ፕǺ 

(1) җკ.14 ϐືΚკёޕǴ྽ךॺעᛠኺϐ Ib ೴ᅌ෧λԿ႟

ਔǴ߾୊Κᕅ໔ጠӝբҔ೴ᅌ഼ѨǴ୊ΚᕅϐືΚΨ೴ᅌ

ᖿܭ႟Ǵ୊ΚᕅΚᏢՉࣁϸԶᖿӛᝌᖉኺ΋ኬǶ 

(2) җკ.15 ϐᡂڄ׎ኧკёว౜ځᡂ׎Ԕጕᆶ΋૓ᝌᖉኺ

ᡂ׎ԔጕԖ܌рΕǴ࿶ϩࡕزࣴ݋Ǵዴࢂۓ୷ᘵβᝆϐϸ

Κ߯ኧ๏ۓϼλǴϸԶӢ୷ᘵ؈ഐϷ௽ᙯᡂࠠၸεǴ٬่

ᄬނวғ໼ॹϐݩރǶ 

(3) ྽୊Κᕅ໔ϐᛠኺ Ib ೴ᅌᕭλǴځՉࣁຫٰຫᖿӛᝌᖉ

ኺǴҗკ.17 ϐ୊Κᕅޑ៻ંკΨёϕࢀࣁ᛾Ƕ 
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4ǵ ྽ךॺӕਔܫεβᝆϸΚ߯ኧ 1k 、 2k ਔǴж߄୷ᘵβᝆຫٰຫ

ฯǴനಖᖿӛখᡏਔǴёаளډ൳ঁ่ፕǺ 

(1) ҁ೽ϩЬाӆ૸ፕǴ྽ךॺஒβᝆϸΚ߯ኧ 1k 、 2k ॶ೴ᅌ

уε٬βᝆଷ೛ࣁখ܄ਔǴ่݀ځ཮Ԗ࡛ኬϐᡂϯǴӵႣ

਑βᝆϐᡂ׎ໆ཮ᄌᄌ෧λԿ႟ (߄Ο)Ƕ 

(2) җკ.19 ёว౜྽ךॺஒβᝆ kॶ೴ᅌܫεਔǴჹܭ୊Κ

ᕅϐᡂ׎ԔጕቹៜόεǶ 

(3) җკ.18 Ϸკ.21 ёว౜୊Κᕅϐ៻ંܭ᎞߈୷ᘵӦ೽Տ

ஒᒿ๱βᝆϸΚ߯ኧޑуεԶቚуǴךॺёа౛ှځࣁ୷

៻ંϐڙ܍ᜐࣚచҹҗόёޑۭ hinge ᙯᡂԋёڙ܍៻

ંϐڰᆄǴ܌а୷ۭ೽ϩޑ៻ંω཮Ξቚуޑᖿ༈ǴԶҗ

ԜёΨёϸ௢୷ۭືΚ཮೴ᅌᕭλΨࢂӝ౛ޑǶ  

 

 

 

 

 


