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T6m tit: ThiSt k4 ket cSu nha cao tang chju d0ng 
dat di/a trdn chuyin vi, si> di/ng phuang phip phan 
tich tTnh phi tuyin, ydu cau phai xac dinh phi phin 
dng chuyin vj (dudri day goi tit la pho chuyin vi) phu 
h(?p va tin c$y trong dai chu ky dai. Phi chuyin vj ap 
dung tmng phin tich cd anh hudng tn/c tiip din kit 
qui tinh toan. Bai bio nay trlnh bay nghidn cdu cua 
mgt so tic gii trdn thi giai Hen quan tdi vi0c sd dijng 
phi chuyen vj trong phan tich dng xi> etia kit ciu 
theo phuvng phip di/a trdn chuyin vj. Vi di/ so sinh 
kit qui phin tich khi ip di/ng phi chuyin vj theo tidu 
chuin TCVN 9386:2012 vi ASCE 7-2010 cOng dut?c 
trinh biy. Kit qui cho thay phi chuyin vj theo tidu 
chuin TCVN 9386:2012 khdng phu h(?p di xie dinh 
chuyin vi mijc tidu cho kit cau nhi cao ting. Tn^ng 
trudng hop niy, kiSn nghi sd dyng pho chuyen vi theo 
ASCE 7 di phin tich. 
LD^tvan d^ 

Phu-cng phdp thi^t ke l̂ hang chan di/a tren tinh 
nang (perfomiance-based design), vSn dyng Ithdi 
ni§m thiSt ke dya tr§n chuyin vj {displacement based 
design), du'p'c xem Ici cho phep kiem socit sy phd ho î 
mgt Ccich tryc ti^p ho-n so vdi phu-ong phap thilt k l 
khang chin truyin thong (dya tren lyc - force-based 
design)'''. Thilt k l kit c^u dya trSn tinh n3ng chi c6 
thi dat du'p'c thdng qua vi$c ap dyng cdc phu'ong 
phdp phdn tich phi tuyln, tmh hope dpng. Tidu chuin 
thilt k l cdng trinh chju dgng dat hi^n hanh cua Vigt 
Nam TCVN 9386:2012 ^^ (du^i day ggi tat Id TCVN 
9386), bign so^n dya trgn co sd chuyin djeh tidu 
chuan Eurocode 8 '̂ ' (du'ai day vilt tat la EC8), trinh 
bay mpt trong s6 cdc phu'o-ng phdp phan tich tTnh phi 
tuyln phi biln trgn thi gidi, voi ten ggi Id "phu'ong 
phdp N2" do Fajfar '̂ ' d l xuat. 

Phu'ong phdp phdn tfch tmh phi tuyln c6 thi si> 
dyng d l kilm tra t[nh nang kit clu cua nhd hi§n hSu 
vd nha thilt k l mdi-nham cac muc dich: (1) kiem tra 
ho^c ddnh gid l̂ i cdc ty s6 vuvt cu^ng dO a/aj, (2) 
xdc djnh cdc ca CIK deo dy kiln va sy phan bo hu-
hdng, (3) ddnh gid tinh nang kit cau cua nhd hi|n 
hu'u ho^c duvc cai tao theo cdc myc tigu cua tldu 
chuin Hdn quan vd (4) si> dyng nhu" mpt phu'ang 

phdp thiet k l thay cho phu'ong phdp phan tich dan hoi 
- tuyen tinh co sii dung h# s6 i>ng xu" q. 

Khac vdi phu'ong phdp phdn tich tuyln tinh ho§c 
phi tuyln theo lieh su- thdi gian c6 thi dua ra dng xd 
Idn nhit (noi lyc, chuyen vj) ci3a kit cau (hoac cau kign) 
dng vdi dp Idn ciHa tai trgng dpng dat dau vao, phu'ong 
phap phan tich tTnh phi tuyln chi co thi dua ra dudng 
cong quan hg lyc - chuyin vj. Cac dng xd {npi lyc, 
chuyen vj) cua kit cau {hodc cau kign) duyc xac ^nh 
tai mdc chuyin vj mgc tieu. Mpt so nghien cdu cua 
Fajfar'"', Penelis vd Papanikolaou '̂ ^ c6 trinh bay vigc 
dp dung phuang phdp ndy cho mOt s6 dang kit clu 
thip tang. Doi vdi cdng trlnh cao ting, v l 1̂  thuylt. 
phuang phdp phan tich tTnh phi tuyln khdng thyc sy 
phii hgip khi dp dung cho kit cau c6 dnh hudng cua 
dao ddng bgc cao Id ddng kl . Tuy nhidn, ngay ca khi 
phuang phdp tTnh phi tuyln khdng thich hap cho viec 
ddnh gid tinh nang khdng chin mOt each hoan chfnh 
thi phuang phap ndy vln Id mOt cdng cy thiet ke hi#u 
qud d l tim hieu dng xd phi tuyln cua kit clu khi 
khdng the tien hdnh phdn tfch theo phuang phdp phan 
tfch dpng phf tuyln '^. Cdc tdf ligu [7-10] c6 trinh bdy 
vigc dp dung phuong phdp phan tich rrnh phi tuyln cho 
nha cao ting, song chua tim thiy cdc vi du tuong ty 
cd dp dung pho phan dng chuyin vj theo EC8. 

Vigc lua chpn pho chuyin vj phiJ hpp Id rit quan 
trgng trong thilt k l dya theo chuyen vj [displacement-
based design) bing phuang phdp tTnh phi tuyln, bdi 
nd bilu thi chuyin vj k j vpng (chuyin vj muc tidu) cua 
cdng trinh dng-ydf mdc dpng dIt dang xet Sy chinh 
xac cOa vigc xdc djnh chuyin vj myc tieu phy thugc 
hodn todn vdo pho chuyin vj duyc chpn. Trong qud 
trinh dp dyng phuong phdp tTnh phf tuyen de nghfen 
cdu dng xd cOa nhd cao ting cd tang cdng, chung tdi 
nhgn thIy phi chuyin vj quy djnh trong tfgu chuan 
TCVN 9386 cd nhdng d|c 3\em chua phu hap dli vdi 
logf cdng trinh nay (c6 chu kj ddi). Bdi bao, thong qua 
vfpc so sdnh pho chuyin vj gida TCVN 9386 va 
ASCE 7-2010 f"' {dudi day vfet tdt ta ASCE 7), ding 
thdi tham khao mpt s6 tdi li$u nghien cdu lien quan vd 
vf dg tinh todn cy thi se Idm rd han van de nay. 

T?p ch! KHCN XSy di/ng - so 4/2014 
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(4) 2. Pho chuyen vj theo TCVN 9386 va ASCE 7 T <T <'*• S (T)= a Sri >^2.5 [ ^ ^ 1 
2.1 Pho phin Ong theo tieu chuan TCVN 93S6 ° ' ' L ^ J 

Theo TCVN 9386, ph6 phan Crng gia 16. dan h6i 1^8 '°- ^. ' ^'^ '°<= '^*" " " " ' " ^ "^,^ "*' ' ' f / ' ^," 
S.(T) (Jwc xac dinh bSng cac cong thipc sau: he s6 nJn; Is, To, To - cac tham s6 phg thu6c vSo 

dang dIt nen;;; - he so dieu chinh d6 can. 

(1) Pho chuySn vi dan hoi du'p'c xac dinh true tiip 
dya vao pho phan LPng gia toe dan hoi, theo c6ng 

(2) thiic (5). Vdi chu l<y dSi ho'n 4s. ph6 chuyen vj du^c 
x^c djnh theo phu lyc A ciia tieu chu^n nay, c6ng thiic 

0<7-<r. :S,(r) = fl^S 1 + —(2.5;,-l) 

T,<T <T^:S,[T)=2.Sa^Si} 

T^<T <T^ :S . {r)=a^Xr;x2.5 (3) (6)va(7). 

• ATI-

T,<T<T,:S^(T) = 0.025a^STc-T„ 

T >T^ : S^(T) = d^ =0.0250^ • S-Tc -T^ 

Hinh 1 va hinh 2 lan luyt the hien hinh ddng cOa pho gia toe va phi chuyen vj. 

(5) 

(8) 

/ 

/ 1 
1 

T,Tt Ta U U 

Hinh 1. Danq ciia ph6 gia t6c Hinh 2. Pho chuyen vi 
2.2 Pho phan t>ng theo tieu chuin ASCE 7 

Ph6 phan ling gia toe dan hoi theo tieu chulin ASCE 7 du(?c xac djnh theo cong thiic sau (hinh 3): 

(8) 

(9) 

(10) 

(11) 

Hinh 3. Pho gia toe theo ASCE 7 

Tap chi KHCN Xay dung - s6 4/2014 



K̂ T CAu - CONG NGHE XAY DU'NG 

trong dd: SQS, SDI - i l n lup l Id gid trj cOa pho gia t i c 

thfit k l dng vdi dd cdn nhdt 5% tai chu ky bang 0.2s 

va 1 .Os; T, = 0 .25„ , / 5 ^ , , T, = 5 „ , / 5 ^ ; ^ - xdc 

djnh theo ban do phdn vCing dOng dat cOa IVIy. 

ASCE 7 khdng cd quy djnh rieng cho pho chuyin 

vi, md dupe xdc djnh thdng qua cdng thdc 

(5). Tdi ligu [13] cd trinh bdy each sd dyng pho gia t i e 

theo ASCE khi dp dyng tai Vi§t Nam, trong dd thfgn ve 

an todn f ly Ti.=6.0s. 

3. Vaf tro cua chu k$' goo dof v d i p h i chuyen vj 
trong vCing chu ky dai 

Pho chuyin vj cd hinh dgng dien hinh, ngodi 

phin phf tuy ln d gfai doan dau, la tuyen tinh tdi mOt 

gia trj chu ky (gpi Id chu ky gdc), sau dd n i m ngang 

bilu th} chuyen vj khdng doi trong ph in chu ky ddi. 

Chu ky gdc {gida vCing k i lm sodt van toe vd kiem sodt 

chuyen vj) la mOt tham so cdn ban cCia pho chuyin vi. 

Chu ky gdc phy thudc vao loai nguon dpng dI t , cap 

dpng dat, khodng cdch tam ch in ""• ^^- " • '̂ ^ vd khd 

xdc djnh. ASCE 7 chi djnh gid trj chu ky gdc trong 

khoang t u 4-16s. FEMA 450 quy dinh chu ky gdc t u 4-

20s theo CUdng dp ch in dpng M„ (moment 

magnitude) tu d p 6 tdi 9+ ̂ ^̂ '. Tieu chuin ECS vd 

NZS 1170.5 an (^nh ehu ky gdc lan lup l bang 2s va 

3s. Hinh 4 t h i hi#n tuang quan p h i chuyin vj cua cdc 

tieu chuan khdc nhau so vdf pho ASCE 7, d I t n In fogf 

E, PGA 0.2g ^^°\ Vigc an djnh chu ky gdc khac nhau 

doi vdi cdc tieu chuan khac nhau cd anh hudng dang 

k l tdf dp Idn cua pho chuyin vj. Trong vi du trdn, gid 

trj chuyen vj trong vCing ehu ky dai theo tidu chu in 

EC8 chi khoang 0.5m, trong khf dd gid trj ndy la 1.4m 

theo tfgu chuan ASCE 7 (vdi TL=6S) . 

E 3 

ASCE 7 ASCE 7 T, =6: E 
A S C E 7 A S C E 7 T L = 1 2 : E 

Eurocode 8: D 
NZS 1170.5: E • 

IS 1893: m 
B C H 1 0 M W = 7 : E 
BCH 10 M^=8: E 

3 4 5 6 
ChukyT(s) 

Hinh 4. TuKfng quan ph6 chuyin vi theo m^t s6 tidu chuin, 
img v&i phd ASCE 7, ddt nen tog/ E. PGA 0.2g''°' 

Nghfen cdu cua Bommer ' " ' , Sinan Akkar'^^' cQng 

dua ra cdc nhan djnh: pho chuyen vj theo ECS cho 

gfd trj qud thap, ddc bfet dof vdf phan chu ky trung 

binh vd ddf, md nguyen nhdn chinh la do vigc lya 

chgn gfd trj ro=2s Id d i lm b i t d i u cCia dogn chuyin vj 

khdng di f . Vigc I n djnh gfd trj thap doi vdf chu ky gdc 

cho dO Idn cDa p h i chuy in vj thfdn v l khdng an 

todn^"'. K i l n nghj c i n phdf sodt xet tgi cdc ndi dung 

If in quan d i n van de nay cua tfeu chuan ECS cung 

duiyc nhf lu tdc gfd dua ra. Nghidn cdu cOa Faccfolf '^^ 

chi ra r ing gfd trj To trong p h i cOa ECS (hay TCVN 

9386) phg thupe vdo dp Idn cOa trdn dpng dat vd 

khoang cdch d i n tdm chan, dong thdi cQng kien nghj 

cdng thdc xdc djnh gfd trj To <Joi vdf dpng. dat cd 

cudng dp chan dOng M„> 5.7 nhu sau: 

T9P chi KHCN Xiy di^g - s6 4/2014 

T^=l.0+2.5(M^-5.1) (12) 

Ngoaf ra, cdc nghien cdu cOa Phgm Tu In Hfgp '^^. 

Nilupa '^^' deu cd hfgu chinh pho chuyin vj theo ECS 

khf thyc hign cdc bdf todn phdn tieh phi tuy ln , m|c diJ 

khdng dua ra gfdf thfch ch i t ehe eho nhung d i lu 

chinh ndy. 

Cdc nhdn djnh trdn Id xdc ddng khf tham ch i lu 

den chf ddn cua NEHRP '^^' doi vdi dogn ndm ngang 

cua pho chuyen vj b i t dau t u chu ky khong che Tj. (cd 

y nghTa tuong duang vdf gid trj To trong ECS). Gid trj 

cua Ti duyc t h i hign tren bdn do phdn vung dOng d I t 

eua IVIy, bfen thfgn trong khoang td 4-16s phg thupe 

vdo dO fdn cOa dOng dat. NEHRP cung dua ra cdng 

thdc xdc dinh Tc (fd gid trj gan dung cua TJ thong 

qua quan hg vdf cudng dp ch in dOng M„ nhu sau: 
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log Tc = -1 .25 + a.3A/„ (13) Cd t h i thIy gid trj chu ky gdc trong tfeu chuin ECS v& 

Hinh 5 t h i hign quan hd gida chu ky gdc 7 . theo theo Faccfolf (cdng thdc (12)) d i u nhd han gid trj xdc 

ECS (hay 71 theo ASCE) vdi cudng dp ch in dong M„. djnh theo NEHRP. 

Cv^ng d$ ch in dOns, Mw 

Hinh 5. Biiu do quan h$ giisa chu ky gdc cua phi chuyin vi vdi cu6ngdd chan dgng 

4. Vi dg tfnh toan so sanh ap dung pho chuyen vj 

TCVN 9386 vd ASCE 7 

Anh hudng cOa vigc fya chpn pho chuyin vj 

trong phuang phdp th i l t k l dya vao chuyin vj dupe 

the hfgn cy t h i trong vf dg dudi day, xem xet dng xd 

cua k i t c l u mOt nhd cao tang (c6 chu ky dai) thdng 

qua phdn tfch phi tuyln tTnh. Trong do chuyen vj mye 

tfgu dup'c xdc djnh theo phuong phdp neu trong phy 

lyc B cda tfgu chuin TCVN 93S6. IVId hinh dung d l 

khdo sat Id mpt khung phang 55 tang, 2 nhjp (moi 

nhjp 19m) cd 01 t i ng cdng tai tang 34 (htnh 7), cac 

thdng tin ca ban cua cdng trinh cho trong bang 1. 

Cdng trinh duyc xem xdt th i l t ke chju dpng d t̂ 

theo haf tidu chuin TCVN 9386 vd ASCE 7 dng viW 

gia t o c n l n O.lg (chu ky Idp 475 nam) trdn n l n d l t c i 

SPT<15 (loaf D d I t rdf xop - chat vua theo TCVN 

9386 hole lo?f E set mem theo ASCE 7). Hinh 6 thi 

hi^n tuang quan p h i chuyen vj theo tieu chuin vt̂ i 

cdc tham so nhu sau; 

P h i TCVN 9386: ag=0.1g; 7B=0 .2 : rc=0.8; 

7D=2.0 ; 7E=6 .0 ; T F = 1 0 . 0 ; S = 1 . 3 5 ; 

- P h i ASCE 7: SDs=0.344g; SD)=0.275g: T(r0.16: 

rs=0.8; Ti.=6.0. 

Bang 1. C^c thdng tin ca b^n vi cdng trinh 

Thfinq tin 
Chilu cao tinq (m) 
Tilt di§n dim 
Tilt dien cpt 
Tilt dien vach 

Tana thudng 
4.0 

2000x500mm 

Ting cdng 
6.5 

800x6500mm 
1500x1800 
800x12000 

0.35 

0.30 

^0 .25 

3-020 

0.15 

010 

006 

OOO 

1 

,-'' 
y EC8 

y" ASCE 7-10 

y ~~~-—-...̂ .̂ ^̂  
y^ ^ 

y 

\Sa 2.0O 3X0 4.00 5,00 6i)0 7.00 8.00 9«1 10 i» 

Chu ky (s| 

Hinh 6 So sanh phi chuyin vj theo TCVN 9386 va ASCE 7 

T9P Chi KHCN Xay dijng - so 4/2014 
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Cd the thay pho chuyin vj dan hof gfda haf tidu 

chuan cd sai khdc rat ldn d dogn ehu ky Idn han 2s. 

Ph i ehuyen vj theo TCVN 9386 df ngang trong doan 

td To (2s) den TE (6s), sau dd di xuong td 7E (6S ) den 

TF (10s), trong khf pho chuyin vj theo ASCE 7 tang 

tuyen tfnh trong doan t d Ts d i n TL (6S) sau do mdi df 

ngang. Ofeu nay cung phu hap vdi nhan xet cOa cdc 

nhd nghidn edu trdn the gidi trinh bay trong myc 3. 

Phan tfch phi tuyen day dan dupe thyc hf§n bang 

phin mem Ruaumoko 2D, trong do quan hg lye -

bfin dang cua cdc cau kfdn sd dgng quan hg dan deo 

ly tudng. Sa d l phdn bo tdf trpng ngang su dgng so 

d l phdn b l tuy ln tinh. Hinh 8 t h i hfgn dudng cong 

lyc cdt ddy - chuyen vj dinh (dudng cong khd nang) 

dng vdf so do tdi trpng ngang ndy. Cac tham s6 

chuyen dof sang hg mdt bgc t y do tuang duang eua 

cdng trfnh nhu sau: 

- Khof luang cua he mdt bgc ty do tuang duang: 

m*=14605.9ton; 

- Hd so chuyen doi: r = 1.485. 

Dudng cong lyc - chuyen vj cOa hg mpt bdc ty do 

tuang duang dupe the hidn trong hinh 9. Chuyen vj 

mgc tidu dupe xde djnh khf su dyng pho chuyin vj 

theo TCVN 9386 vd ASCE 7 nhu sau: 

Theo TCVN 9386: Thyc hfgn phdn tfch phi tuyen 

bdng phuang phdp N2 trinh bdy trong phy lyc B cua 

tidu chuan. Qud trinh lap de tim chuyin vj myc tfgu 

khdng hdi ty. Nhu t h i hign trong hinh 6, chuyin vj 

ddn hoi rat nho (gfd trj Idn nh i t Id 0.137m) so vdf gfd 

trj chuyen vj t h i hi^n trdn dudng eong khd ndng vd 

khdng hpp ly so vdf quy md cOa cdng trinh. 

Hinh 7. M6 hinh phSn tfch 

Chuyen vj dinh (mm) 

Hinh 8. Duung cong khi nSng cOa cdng trinh 

6000 

5000 

z 
•", 4000 

1 
b- 3000 

2000 

1000 » 800 1000 1200 1400 1600 

Chuyen v i , min 

Htnh 9. Duong cong khS nSng cua he mdt b$c (y do tuong duung 

T9P Chi KHCN Xiy dt^g - s6 4/2014 
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Theo ASCE 7: Thyc hign phdn tich tuang ty, quy 

trinh lap eho k i t qua chuyen vj myc tidu cua h§ mpt 

b§e ty do tuang duang Id 0.492m dng vdi lyc c I t day 

b ing 4913 kN. Chuyin vj myc tidu cQa hg nhi lu bdc 

ty do bang 0.492r=0.492x1.485=0.73m, dng vdi lyc 

cat ddy bang 7294kN. 

Nhu vay, ed t h i thay vfgc lya chpn p h i chuyen vj 

anh hudng rat Idn tdf gid tri chuyin vj myc tieu trong 

bdf todn phdn tieh tTnh phi tuy ln . Trong vi dy trdn, 

chuyin vj mgc tfgu tfnh todn khf dp dyng pho chuyen 

vi ASCE 7 bdng 0.73m, trong khi vdf pho TCVN 9386 

ehuyen vj dan hof cht bdng 0.137m vd qua trinh tinh 

l§p khdng hpi ty. 

5. Ket lu^n va k i l n nghj 

P h i chuyin vj cd vai trd quan trpng trong vfgc xdc 

djnh chuyin vj mye tidu khf phdn ti'ch dng x d cua k i t 

c l u bdng phuang phdp tTnh phi tuy ln . Anh hudng 

cua chu ky gdc tdi pho chuyin vj, dgc bigt Id trong 

vOng chu ky ddi, dd dupe cdc nhd nghfdn cdu tren t h i 

gfdf quan tam. Cdc phdn tfch phfa trgn chi ra r ing p h i 

chuyin vj theo TCVN 9386 (hay ECS), vdi chu ky gdc 

bdng 2s, dupe xem la thfdn ve khdng an toan khi tihh 

todn phan tich cho cdng trinh cd chu ky ddf. 

Bdf bdo, thdng qua v l dy eg the, cGng cho thay sy 

chua thfch hyp trong vige dp dgng pho chuyin vj theo 

TCVN 9386 (hay ECS) d l xdc djnh chuyin vj mye tieu 

trong phdn tieh dng x d eCia k i t e l u nhd cao tang (chu 

ky ddf) bang phuang phdp tTnh phi tuy ln. Trong 

trudng hpp nay kfen nghj sd dyng pho chuyin vj theo 

ASCE 7 d l phdn tich, t rd khi cd cdc k i t qua chfnh xdc 

han thdng qua ddnh gid nguy co dpng dat (seismic 

hazard assessment) cho trudng hyp dang xet. 
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