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Tdm tit: BSi viit trinh bSy vi nguyen tie xSc dtnh tai trgng gid, dac bipt IS thSnh 
phin dpng cda tai trgng gid tSe dung Idn nhS nhiiu ting theo TCVN 2737:1995, 
Ding thdi bSi viit cung trinh bSy mpt so kit qua khao sSt vS chu y cin thiit cho 
vipc Sp dung trong thi/c ti thiit ki doi vdi nhS nhiiu ting 6 Vipt Nam. Diiu nSy se 
gidp eho eSc ky su thiet ke vS sinh vidn Sp dung phuang phSp mpt eSch phu hgp 
vS chinh xSe trong nhdng trudng hgp khSc nhau. 

Summary: This paper is to present the method for determination of wind loads 
including its dynamic amplification effects on high-rise buildings and also pmvide 
relevant comments and suggestions on the practical applieation for design of high-
rise buildings, partleulariy those with complicated floor plans. It is expected that the 
paper will give relevant understanding of wind effects and help provide engineers 
with proper application of the procedure for design of buildings against wind loads 
under different conditions. 

1. MldOAU 

Tdc dpng eua tai trpng gid len edng trinh nhd nhilu t ing mang linh chat lae dung dpng va 
thay d i i khd phdc tap khi chilu eao edng trinh tdng vd mdl bing cdng trinh phdc tap. Do vdy 
vide hilu dugc thdu dao tac ddng cda tai trpng gid se tao dilu kipn eho vipe dp dung tinh loan 
mpt cdch phd hpp vd ehinh xde trong cdc trudng hpp khdc nhau. Ody cung chinh Id vdn d l md 
nhilu ky su vd sinh vidn hidn nay thudng hay lung tdng khi gil l quylt. Bai vilt dudi ddy se trinh 
bdy ve nguydn f ie xde djnh t i l trpng gid, dde biet la thdnh phan dpng cda tai trpng gid theo 
TCVN 2737:1995 [1]; ddng thdi ndu mpt s l chd J d n thi l l khi dp dung cho cdc cPng trinh thifc 
t l d Vidt Nam. 

2. TAI TRONG GIO TAC DUNG LEN CONG TRINH 

Tdc ddng eua lai trpng gid len edng trinh mang tinh chd't tdc dyng dpng, eP gid trj thay d i i 
theo thdi gian vd phu thupe vdo cdc y lu t l sau [2]: 

- OP manh eda dp life ludng khi tdc dung len d n g Irinh: gid trj van tde gid trung binh vd 
dp Idn xung vdn tdc gid; 

- Ode diem dja hinh xung quanh cdng trinh: dang dja hinh trdng trai hope bj ehe chin. 
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• Ode dilm cda edng trinh: hinh khdi, kich thude, dd nhdm eda be mdt ddn gid, be mdl hdt 
gio. 

- Ode tnfng dao dpng rieng cda edng trinh: gia trj t in sd (hope ehu ky) dao dpng rieng eda 
ePng Irinh, hinh dang eda cac dang dao dpng rieng. 

o l don gian trong thifc hdnh tinh todn, dp life gid tde dpng len be mpt edng trinh dupe coi 
gdm hai thdnh phdn: thdnh phan ITnh va thanh phdn dpng. Thanh phan ITnh eua dp life gid tdc 
dyng ien edng trinh dupe eoi tuong dng vdi phan van t ic gid tmng binh (mean windspeed) trong 
mpt khoang thdi gian qui djnh. Thanh phin dpng eda dp life gid tdc dyng len edng trinh Id tUOng 
dng vdi phdn van tde gid bien doi hay xung van t ic gid (turbulent velocity). Thdnh phan dpng 
cda dp life gid thudng nhd hon thdnh phan ITnh. 

Nhu vdy tuong (mg vdi hai thdnh phan ITnh vd ddng eda dp life gid tdc dung ldn be mdt 
ePng trinh, gid tri tai trpng gid dd'i vdi edng trinh nhd eung dupc tinh todn gdm hai thanh phan: 
thdnh phan tTnh vd thdnh phan dpng cda tai trpng gid. C l hai thanh phan tTnh vd dpng eda lai 
trpng gid deu dupe qui doi thdnh cae lai trpng tuong duong tdc dung ITnh ldn edng trinh. 

Gid tri lidu chuin eda thanh phan tTnh eda tai trpng gid tai dp eao j dupe xdc djnh theo 
ePng thdc: 

W, (1) 

Trong dd: W^- gid trj dp life gid trung binh lieu chuin (daN/m^); kj - he sd dp life gid theo dp 

eao vd dang dia hinh, tra bang 5 eua [1]; c - he sd khi dpng, lay theo bang 6 cda [1]. 

3. XAC DjNH THANH PHAN DONG CUA TAI TRONG GIO 

Gid trj thdnh phan dpng cda tai trpng gid lae dung len edng trinh phy thupc vdo dp Idn 
cda xung van tde gid vd mde dp dao ddng cda cdng trinh (nhu bien dp vd tan sd dao dpng riPng 
eda cdng trinh). Thifc chat dao ddng eda cdng trinh ehinh la do xung van t ic gid gdy ra, dde biet 
khi cd xual hipn su cpng hudng; vd dd ehinh la nguyen nhdn sinh ra life qudn tinh tdc dyng Idn 
cdng trinh. Mde dp dao dpng cda cdng trinh dupc danh gia qua gia trj chu ky dao dpng riPng eda 
dang dao dpng thd nhit, T, (gia trj ehu ky dao dpng rieng Idn nhat) hope tan sd dao ddng ridng 
cda dang dao dpng thd nhdt, f, = 1/T,. Chu ky 7, (hode t in sd f,) dng vdi dang dao dpng thd 
nhil ePn dupc gpi Id chu ky (hode t in s l ) dao dpng rieng eP ban cda cdng trinh. 

Bang 1. GiS trj gidi ban f̂  vS T^ cho cSc cdng trinh nhS nhiiu ting bing BTCT 

Vung ap It/c gid 

1 

II (Hd Npi, HCM) 

111 

IV 

V 

ft 

1,1 

1,3 

1,6 

1,7 

1,9 

T,= 1/f,(s) 

0,91 

0,77 

0,63 

0,59 

0,53 

Neu mdc dp dao dpng cda cdng trinh la nhd d in mdc ta d th i khdng d n xet d in anh 
hudng eda life qudn tinh phdt sinh do cdng trinh dao dpng khi xdc dmh thdnh phan dpng eda tai 
trpng gid. Cd nghTa Id neu gid trj chu ky 7, dd nhd (hope gia tri tan sd f, dd Idn) vd thupe pham vi 
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an lodn d l khPng xay ra kha ndng d n g hudng vdi xung van td'c gid; thi khi dd la chi can xet de'n 
tac dung tn/c t i lp cda xung van tdc gid len b l mdt cdng trinh khi xdc djnh thanh phan dpng cda 
lai trpng gid [3]. Bang 1 d tren qui (Snh d e gia trj gidi han cda tan sd dao dpng rieng, f^, hode 
cda chu ky dao dpng ridng, Ti_, eho d c cong trinh nhd nhieu f lng bang ke't ed'u BTCT [1]. 

3.1 Xdc dinh thanh phin dong cua tai trong gid chi do xung van td'c gid (trudng hop 
T,< T,) 

Gid trj tiPu ehuin thdnh phan dpng cua tai trpng gio ehi do tac dung true tie'p eda xung 
van tdc gip (bd qua anh hudng cda life qudn tinh phdt sinh) tai cao trinh sdn thdy dupc xde djnh 
theo cdng thdc: 

K,=%-Cr^ (2) 
Trong dd: 

W^ - gid trj tieu ehuin thdnh phan tTnh cda t l i trpng gid tdc dyng tai cao trinh sdn thdy (xem 

cdng thdc 1). 

4", (zeta) - he s l mach dpng cda tai trpng gio; thue chat Id ti IP lieu chuan gida thdnh phan dpng 

Idn nhat vd thdnh phan ITnh eda tai trpng gid C, =%/^j • Gid trj eda C, dugc tra d bing 2 

eda [1] phu thude vdo dang dja hinh vd chilu cao edng trinh. Hp s l ^^ dd'i vdi dja hinh bi 

che chin Id Idn hon d i i vdi dja hinh trlng trai; ddng thdi ^^ cd xu hudng giim theo dp eao. 

Vi dy vdi dp cao fd 20 ~ 100 m cda cPng trinh dupc xdy dung d trong ede thdnh phd (dang 

dja hinh B) thi hd s l f^ tuong dng vdo khoang 0,6 ~ 0,5. Chu y thdnh phan tTnh cda tai 

frpng gid W. cd gid frj thay doi theo chieu hudng ngupc lai so vdi ti sd Cj; nghTa Id gid tri 

W. ddi vdi dja hinh cdng bj che chin thi ed gid trj cdng nhd vd ddng thdi cd gid trj cdng tdng 

khi chieu cao cdng trinh tdng. 

y (nuy) - hd s l tuong quan khdng gian dp life dpng cda t l i trpng gid (bang 10; 11 cda [1]. Vdi 
nhd dang hdp chd nhdt, gid tri cua v dupc coi khdng doi eho todn bp eong trinh. Vi du ddi 
vdi cdng frinh nhd cd dang hinh chd nhdt vd t l i trpng gid fac dung theo phuong song song 
vdi d c true co ban x-x vd y-y thi hd sd v vdo khoang 0,8 - 0,6 khi chilu eao nhd H vdo 
khoang 20 - 100 m vd b l rpng don gid B cda nhd vdo khoang 10 - 40 m. Gia tri v edng 
giam khi kich thudc cda nhd H vd S cdng tdng. 

3.2 Xdc djnh thanh ph in dong ciia tai trong gid do dong thdi c l xung van to'c gid vd 
l̂ fc qudn tfnh phdt sinh (trudng hop T, > TJ 

Khi r, > TL thi gid trj thdnh phan dpng eda tai trpng gid d n dupc tinh loan k l d in tae 
dung ding thdi cda xung van t ic gid vd life qudn tinh phdt sinh do edng trinh dao dpng do gid 
gdy ra. Trong trudng hpp ndy thdnh phdn dpng dupc xae dinb tuong dng vdi tdng dang dao 
ddng ridng cda cdng trinh: Ndu cdng trinh cd k dang dao dpng rieng thi d n tinh loan k gid tri 
thdnh phin dpng cda tai trpng gid tuong dng vdi k dang dao dpng riPng eda cong trinh. Tuy 
nhidn ifng vdi ede dang dao ddng riPng bdc d n g cao thi gia trj thdnh phan dpng cda t l i trpng 
giP d n g nhd. Thdng thudng ddi vdi nha nhieu t ing chi d n xet d in 3 hope 4 dang dao dpng 
ridng d iu tidn Id dd [4]. Gpi s Id s l lupng cdc dang dao ddng ridng dau tidn cda edng trinh d n 
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thilt phai k l d in khi finh thdnh phan dpng cda t l i trpng gid. Tidu chuin TCVN 2737:1995 qui 
djnh dang dao dpng rieng thd s d n dupc k l d in khi thoa man dieu kipn sau: chu ky eda dang 
dao dpng ridng thd s Id T, > T^ hope t in sif, < f^. 

Gid tri tIPu chuin thdnh phin dpng eda tai trpng gid do tdc dyng ddng thdi cda xung van 
toe gid vd life qudn finh phat sinh do cdng trinh dao ddng dupc xac djnh theo cdng thdc sau (vdi 
y la ky hidu eda t ing sdn nhd: j = 1 -> n vd / Id ky hidu cda dang dao dpng riPng: /' = 1 -> s): 

W„,=M^.^,.V',y^, (3) 

Trong do: 

M^ - Khii lupng tap trung eda phdn edng tnnh ddt d tdm khdi lupng cda tang sdn thdy; 

1^1 (psi) - hd so tham gia (ddng gdp) cda thdnh phan gid dpng dng vdi dang dao ddng ridng thd 

/ vd dupc xac djnh nhu sau: 

V, =^7 (4) 
Zy]fM; 
J'' 

HP sd ndy cd y nghTa tuong tu nhU trong phuong phdp ph i phan ifng dung eho thilt k l 
khdng chin nhd nhieu t ing [4], tuy nhiPn d ddy cd xdt d in Inh hudng eda xung van f ie gid. 

Wf-i - gid tri thdnh phin dpng eda tai trpng gid tdc dung tai cao trinh sdn thdy chi k l d in sif 

mach dpng do xung van t ic gid (xem muc 3.1): 

W,j=w^.Cj.y,S. (5) 

Wj- gia trj tidu chuin thdnh phin tTnh cda t l i trpng gid t ie dung tai eao trinh sdn thdy (xem 

cdng fhljfc 1). Wj cd don vj tinh Id daN/m^; W^ Id life tap tmng cd dPn vi tinh Id daN. 

S; - didn tieh ddn (hope hdt) gid thudc t ing sdn thdy (don vi tinh Id m^). 

y^ - dich chuyin ngang ty ddi cda khii lupng Mj dng vdi dang dao dpng ridng thd /. Chd y gid trj 

yji trong cdng thdc (3) vd (4) ehi cd y nghTa bilu thj hinh dang cda cdc dang dao dPng 

ridng, khdng t h i hidn ve gia frj tuydt ddi cda djch chuyin, thudng tai cao trinh dinh ml i l iy 

yj„ = l h o d c - l . 

^j (zeta) - hp s l maeh ddng cda tai trpng gid tai eao trinh sdn thdy (xem myc 3.1); 

V, (nuy) - hp s l tuong quan khdng gian dp life ddng cda tai trpng gid dng vdi dang dao dpng 

ridng thd /. Hp s l v, dng vdi dang dao ddng ridng thd nhdt dupe tra bang 10 vd 11 cda [1], 

cd gid trj nhd hon 1. Cdn dng vdi cdc dang dao dpng ridng bdc eao (bdc 2, 3 s) thi hd s l 

v,dupc don gian hod l iy bing 1; nghTa Id bd qua anh hudng eda tuong quan khdng gian 

Idm glim gid tri thdnh phan ddng eda dp life gid dng vdi d e dang dao ddng riPng bdc cao. 
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^, (kxi) - hp sd dpng life ifng vdi dang dao ddng rieng thd /. Chd y hdm chuyin vi ed dang hdm 

sin vd cos hode hdm mQ; hp sd ^ d dupe sau khi t i ln hdnh dao hdm hai I ln hdm chuyin 

vj theo thdi gian dng vdi dang dao dpng ridng thd /; Gid trj cda ^, dupe xde <̂ nh theo thdng 

s l «•, =TiyfpW^/94Q vd dp giim loga d hinh 2 cda [1]. Nhi/vdy thdnh phan dpngW^y; d 

d n g thdc (3) thuc chat Id life qudn tinh tdc dung tai eao trinh sdn thdy dng vdi dang dao 

dpng riPng thd / do xung vdn t ic gio gdy ra; y Id he so dp fin cdy cda tai trpng giP, l iy bing 

1,2; r, - chu ky eda dang dao dpng rieng thd /. 

4. MQT SO KET QUA KHAO SAT VA KIEN NGHj 

4.1 Yeu clu tinh thanh phin dong cua tai trong gid 

Cdc cPng frinh nhd nhieu tang d iu d n thilt phli tinh thdnh phdn ddng eda tai trpng gid, 
ngay d khi chieu cao nhd nhd hon 40 m (nghTa Id khdng phai ehi khi edng trinh nhd eao hon 40 
m thi mdi ein tinh d in thdnh phan ddng). Cu th i , neu chu ky dao dpng ridng co bin cda cdng 
trinh r, < Tt thi thdnh phan ddng cda tai trpng giP dupe tinh fodn chi d n xet din tde dung IrUc 
tilp eda mach dpng do xung van t ic gid Idn b l mdt cdng trinh (finh theo myc 3.1). Ngupc lai 
nlu T,>TL thi thdnh phin dpng cda t l i trpng gid d n dugc tinh todn phai k l ddn tdc dyng ddng 
thdi eda c l mach dPng do xung vdn t ie gio vd life qudn tinh phdf sinh do cong trinh dao dpng 
(tfnh theo muc 3.2). 

Cdc tinh todn khio sdf cho thiy ty s l thdnh phin dpng cda tai frpng giP khi tinh theo muc 
3.1 (tmdng hpp T, < TJ so vdi thdnh phan tTnh eua t l i trpng gid Id hau nhu khdng biln di i theo 
chieu cao cda cdng trinh vd vdo khoang 30 ~ 40%. Tuy nhien, khi tinh Iheo muc 3.2 (tn/dng hpp 
Tf>Ti) thi ty sd thdnh phan dpng so vdi thdnh phin tTnh cda tai trpng gid Id fdng nhanh theo 
chilu eao cda cdng trinh vd ed fh l Idn den 100% hope eao hon nda. 

4.2 Vj trf tdc dung cua cdc thanh phin tai trong gid 

Oli vdi cdc cdng trinh nhd nhilu t ing fhl thdnh phin fTnh eda tai frpng gid iVj thudng 

dupe qui thdnh life phdn bd deu tdc dung theo chilu dai eua ede dam bien d tifng eao trinh sdn; 
don vj tfnh Id daN/m. 

Vj tri tde dung eda thdnh phin ddng cda tai trpng gid khi ehi xet de'n tae dung tn/c fl ip 
cda xung vdn tdc gid W (muc 3.1) Id giong vdi vj tri tde dung cua thdnh phin ITnh cda t l i trpng 

gid fV^: dugc qui thdnh life phdn bd deu tdc dyng theo chieu ddi eda ede dam bidn d tifng cao 

trinh sdn; don vj tinh Id daN/m. 

Tuy nhidn, vi tri tae dyng cda thdnh phan ddng eda tai frpng gid khi xet din fac dung 

ding thdi cda xung vdn tdc gid vd luc qudn tinh phat sinh do edng trinh dao dpng W^, (muc 3.2) 

thi dupe qui thdnh mdt life tdp trung tac dung tai tdm khdi IUpng d tdng cao trinh sdn vdi don vi 

tinh Id daN (khdc vdi vj tri tdc dung cda thdnh phan ITnh cda t l i trpng gid fVj), vdi gia thiet ban 

d n Id cimg tuydt d i i trong mdt phing cda nd. 
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4.3 Thanh ph in dong cua t l i trong gid khi mdt b ing cdng trinh ddi xiJng 

Neu mdt bing sdn eda cdng trinh Id dd'i xdng theo d hai phuong vd tdm khdi lupng trdng 
vdi tdm cdng thi dao ddng cda edng trinh dudi tde dung eda xung van tde gid theo cdc phuong 
CP ban x-x vd y-y Id dpc lap nhau; nghTa Id ndu hudng gid tae dung theo phuong x-x thi cdng 
Irinh ehi bj dao dpng theo phuong x-x; tupng tu neu hudng gid tdc dung theo phuong y-y thi 
edng trinh d l bj dao dpng theo phuong y-y. 

Trong trudng hpp ndy, thdnh phan dpng eda t l i trpng gid (('„, cd hudng tde dyng trung 

vdi hudng gid thoi x-x hode y-y, vd cd gid trj ehi phu thudc vdo dp Idn eda xung van t ie gid vd 
ede ddc trung dao dpng riPng cda ePng trinh tuong img theo tdng phuong rieng bipt x-x hode y-y. 

4.4 Thanh ph in dpng cua t l i trong gid khi mdt b ing cdng trinh khong dd'i xdng 

Nlu mpt bing sdn cua cdng trinh Id khdng dd'i xdng hope tdm khdi lupng khdng trung vdi 
tdm eifng thi dao dpng cda cdng trinh dudi tdc dung eua xung van td'c gid theo cdc phuong x-x 
vd y-y Id khdng dde lap. 

Chlng han, mdc dd hudng gid thii theo phuong x-x nhung lai gay cho cdng trinh dao 
dpng theo d 3 phuong x-x, y-y vd xoin quanh true z-z. Trong tmdng hpp ndy, cdc sdn l ing nhd 
(dupe coi nhu cdng vd cdng trong mdt phing eda ehdng) se bj djch chuyin tjnh t i ln theo ea hai 
phuong ngang x-x vd y-y (djch chuyin t ing cpng Id theo phuong xidn), ddng thdi cdn dieh 
ehuyin xoay xung quanh tdm eifng; hay ndi cdch khde, khdi lupng M^ bj djch chuyin tjnh tiln 
eung vdi tdm cijfng theo 2 phuong x-x vd y-y, ddng thdi edn djeh ehuyin xoay quanh tdm eifng. 

Nhu vdy gid trj thdnh phin dpng cda lai frpng giP W^^, (hay life qudn tinh phdf sinh do 

xung van tde gid gdy ra) ddng thdi do d 3 loai dieh chuyin cda khdi IUpng My theo phuong x-x, 

y-y vd xoin z-z. NghTa Id khi hudng gid thoi theo phuong x-x thi deu tdn tai d 3 gid trj thdnh 

phan life qudn tinh do xung van t ic gid gdy ra Id ff^" theo phuong x-x (theo hUdng gid thii), 

W^, theo phuong y-y (phuong vudng gde vdi hUdng gid thii) vd W^, theo phUPng xoin z-z. 

Tuong tu, khi hudng gid thoi theo phuong y-y ta cd d c thdnh phan dpng W^, theo 

phuong y-y, W] theo phuong x-x vd W^ theo phuong xoin quanh true z-z. Chu y vj tri tdc 

dung eua d c thdnh phin ddng ndy difpc ddt tap trung tai tam khoi lupng d timg mdc sdn ting 
nhd; don vj tinh Id daN. 

Tmdng hpp mdt bing cdng trinh khdng ddi xiifng Id thudng gdp frong thifc t l . Tuy nhidn 

thuc t l thdnh phan dpng do cdng trinh dao ddng xoin W^, hope W^, Id khd nhd; do vdy ed th i 

bd qua. Trong trudng hpp nhd nhieu tang ed chilu cao Idn vd d cdc mdt bing sdn khd phdc 
tap, tdm edng vd tdm khdi lupng Idch nhau khd Idn thi vipc dp dung cdng thdc (2) vd (3) d trdn 
d l tinh thdnh phin ddng cda tai trpng gid se cho k i t qua kem chinh xdc, do can xet d in ml i 
quan hp juong tdc gida xung van td'c gid vd dao ddng xoin d a d n g trinh, anh hudng cda ePng 
hudng, anh hudng cda cdc cdng trinh Idn can,... Trong mpt s l trudng hpp yPu d u sd dyng thi 
nghidm khi dpng hpc Id d n thilt. 

. I . 
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4.5 Xdc djnh cdc ddc tnfng dao dpng rieng cua.. ong trinh 

Cac dde tmng dao dpng ridng cda d n g trinh ed th i dupc xdc djnh bing d c h sd dyng 
ChUPng trinh tinh lodn kit d u nhu Etabs, Sap2000, Staad3,... Neu cdng trinh cd n tang thi 
thdng thudng dupc mP hinh hod gdm 3n dang dao dpng rieng (mode) tjnh lien vd 3n dang dao 
dpng ridng xoin. Ol i vdi tifng dang dao dpng ridng tjnh t i ln ngang thi k i t qua bien dp dich 
chuyin ngang lai dupe phdn chia thdnh 2 thdnh phin theo phuong x-x vd y-y, ky hidu Id C/Xvd 
u y trong Etabs (xem building modes); NhUvdy dng vdi dang dao dpng rieng thd/ (Mode I) ta d 
d e gid trj UX, vd UY,. 

Trudng hpp cdng Irinh ed mdt bang ddi xdng vd lam eifng trdng vdi lam khdi lupng thi khi 
hudng gid tde dung theo phuong x-x ta ed UX^ khdc khdng, nhung UY, = 0. Ngupc lai khi hudng 
gid tae dung theo phuong y-y thi UX, = 0, nhung UYj khde khdng. Tuy nhien, Irudng hpp cdng 
trinh cd mdl bing khdng ddi xiifng thi gid tri UX, vd UY, deu khac khdng; gid trj eda UX, vd UY, 
thue l l phy thupe vdo phuong eua tryc x-x vd y-y dupe lifa chpn tren mdt bing cong trinh. 

Gid trj phan trdm ddng gdp cda dao dpng theo ldng phuong eung dugc cho d Modal 
participating mass ratios trong Etabs. Luu y ring tong phan trdm ddng gdp eda I I I d d e dang 
dao dpng ridng theo tifng phuong x-x hope y-y deu bing 100% (xem SumL/X vd SumUV). 
Thudng dao dpng tjnh t i ln theo phuong difng va dao dpng xoin Id khdng ddng k l . 

Nhu vdy khi hudng gid thoi theo phuong x-x la ed Ih l xde djnh dupe Ihdnh phan dpng eda 
lai trpng gid theo ca 2 phuong ngang x-x vd y-y. Trong trudng hpp ndy thi gid trj theo phuong y-y 
(phuang vudng gde vdi hudng gid thoi) se giam di khi dp leeh gida ldm khdi lupng vd tdm c(tr\g 
giam, vd bing khdng khi 2 tdm ndy trdng nhau. Tuong tu eho IrUdng hpp khi hudng gid thi i theo 
phuong y-y. 

Thudng khi mdt bing cdng trinh ed hinh dang khd edn xdng thi Ihdnh phdn dpng eda tai 
trpng gid theo phUOng vudng gde vdi hudng gid thi i Id nhd. Tuy nhien khi cdng trinh cd mdt 
bing khdng cdn xdng vd meo md thi thdnh phan ddng cda tai trpng gid theo phuong vudng gde 
vdi hudng gid thi i Id dang ke, vd trong mpt s l trudng hpp ed fh l d n phai xet din 8 hudng gid 
thii cd th i gdy bit Ipi cho cdng trinh. 

4.6 To hop tdc dpng cua cdc thanh ph in tai trong gid 

Npi life vd chuyin vj eda hd kd't d u dupe xde dmh ridng bipt dd'i vdi ttmg dang dao ddng 

ridng cda cdng frinh (mode I) dudi tde dung eda d c thanh phan dpng cda tai trpng gid tuong 

dng (cu Ih l , thdnh phin dpng PF° vd W^; khi gid thoi theo phuong x-x; hope fV^ vd W^, khi 

gid thii theo phuong y-y). Tie'p theo, npi life vd chuyen vj long cpng do cdc thdnh phin dpng 
eua tai trpng gid gdy ra tai vj tri r trong he ki t d u dupc xac dinh theo phuong phap edn eda ting 
binh phupng (SRSS), vi can xet den thifc t l thdi diem xud't hipn cae gid trj Idn nhit eda thdnh 
phdn gid dpng ifng vdi cdc dang dao dpng rieng Id khPng trung nhau: 

Trong dd: s Id s l lupng cdc dang dao dpng rieng d iu tien eda cdng trinh can thilt phli k l d in 

khi tinh thdnh phin ddng eda tai trpng gid ddi vdi hudng gid tde dyng dupe khao sal; vd X'^ Id 

ndi life (hode chuyin vi) gdy ra tai vj tri r eua he ki t d u do cdc thdnh phin ddng eda lai trpng 

gip dng vdi dang dao dpng riPng thd /. 
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Thifc te ddi vdi tdng hudng gid'Vioi dupe khao sdt, ta d n phai dinh nghTa vd nhdp dd Ndu 
cho s trudng hpp tai trpng bao gom d c thdnh phin dpng cda tai trpng gid tae dyng theo d 2 
phuong x-x va y-y vdo trong chuong trinh tinh t d n kit d u nhu Etabs, Sap2000,... NhU vdy 
ChUPng trinh se ti'nh ndi life vd chuyin vi cho tdng trudng hpp tai trpng riPng re, rdi sd dyng d c h 
to hpp SRSS trong load combination d l t l hpp npi luc va d u y I n vj. Nhu vdy vide xac djnh npi 
life vd chuyin vi nhutren yeu d u mpt khdi lupng tinh loan kha Idn. 

Gid tri npi luc (hope chuyen vj) tong d n g do gid gdy ra se bing gid tri npi luc (hope 

ehuyin vi) do d c thdnh phan dpng eda tai trpng gid dupe to hpp theo d n g thdC (6), .V^, cpng 

vdi gid tri npi life (hope ehuyin vj) do thdnh phin ffnh d a tai trpng giP, .v; gdy ra: 

A" = JT̂  - H X ; . Sau dd t ing npi life (hode chuyin vj) do d e thdnh phin tai trpng gid gdy ra lai 

d n phai td hpp vdi cdc npi life (hope chuyin vi) do cdc tai trpng khdc nhu tTnh tai vd d c hoat tai 
gdy ra. 

Tuy nhien, d e chuong frinh tinh todn kdt d u hien nay nhU Etabs, Sap2000,...dlu khPng 
d djnh nghTa to hpp tai trpng theo each kit hpp d cpng tdc dung (ADO) vd SRSS. Hpn nUa ddi 
vdi d c edng trinh nhd sd dyng kdt d u BTCT, ed bd tri d c he vach cdng, Idi cdng vd chilu eao 
khPng Idn thi Inh hudng cda cdc thdnh phan dpng eda tai trpng gid ifng vdi d e dang dao ddng 
riPng bdc eao thuc te Id khPng Idn. Do vpy trong tmdng hpp ndy d l gl im khdi lupng tinh todn vd 
ddng thdi chdp nhdn mdt sai sd ndo dd thi vide t l hpp theo npi life (hope chuyin vi) nhu d cdng 
thdc (6) ed fh l dupe thay f h l bing edeh to hpp theo tai trpng. Ody eung chinh Id d c h Idm phi 
biln trong thuc td hipn nay. Chu y ehi to hpp nhiimg thdnh phan ddng cd eung phuong vdi nhau 
vd nhdng thdnh phin dd dupe sinh ra td hudng gid tdc dung dang khao sdt. Chlng han, khi 
hudng gid tae dung theo phUPng x-x thi ed th i tdn tai d thdnh phdn tTnh cpng vdi thdnh phan 

dpng cda tai trpng gid tdc dung theo phuong x-x (theo hifdng gid tdc dpng): fV" -i- J ^ (.W^,f '• 

ddng thdi d d thdnh phan dpng cda lai trpng giP tdc dung theo phuong y-y (phuong vuPng gde 

vdi hudng gid): J V ' (W^)-. Cdc thdnh phan tai trpng ndy ddng thdi tac dyng ldn he ki t d u d 

cung mpt bdi todn khio sdt; nghTa la chi cd mpt tmdng hop tai trpng gid (bao gdm d thdnh 
phin fTnh vd dpng cda f l i trpng gid) cho timg hudng gid khao d L 
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