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TONG QUAN VE KY THUAT
KHANG CHAN TRONG THIET KE
VA THI CONG XAY DUNG NHA CAO TANG

® HOANG QUOC THANG

TOM TAT:

Pong dat 1a hién tugng rung lic ctia v qua dat 13 nguyén nhan c6 thé din dén sup d6 cong
trinh, de doa tinh mang va sitc khde con ngudi. Cac tran dong dat I6n trong lich st va gin day la
tran dong dat & ThS Nhi Ky, Syria x4y ra hdi thang 2/2023 cho thiy nhitng nguy cd va tdc hai to
16n khi c6 dong dat xay ra. PE giam thiéu tdc dong nguy hai ca dong dit, nhiéu nghién cttu khoa
hoc vé khang chan di dudc dé xudt va 4p dung nhu cdc bién phap cich chin, gidm chin, sit dung
vatliéu - k&t cAu hap thy, tiéu tin ning lugng. Bai bdo nay gidi thiéu tdng quan cic két qua nghién
ctfu vé& khang chin, ing dung clia n6 trong thi€t k& xay dung, dic biét 1a xay dung nha cao ting.

Tu khéa: thi€t bi khdng chan, thi€t bi gidm chan, gidm dao dong, nha cao tang, gidm chan thiy

lyc TLD, gidm ch&n khdi lugng TMD.

1.Pat van dé

DPong datla hién tugng 16p v trdi dat bi rung lic
manh do cdc hoat ddng ki€n tao clia qué dat, hay
céc hoat dong do con ngudi gay ra (nhu xay dung
hd chita, cic vu nd thi nghiém trong long dat).
Nhitng rung chin nay 1a mot trong nhitng nguyén
nhén gy ra sup d6 cong trinh, Iam thiét hai tai sdn
va tinh mang con ngudi. Vi vay, da c6 rit nhiéu cic
cong trinh nghién cu tdp trung vao viéc lam giam
tdc dong ctia rung chin do dong dit gdy ra.

Céc nghién citu d chi ra nhiéu phuong phip
khéc nhau c6 thé dp dung dé gidm tic dong cla
dong dit 1én cong trinh. Theo nguyén Iy ciu tao va
khd niing loai trir Anh hudng ctia dong dat ngudi ta
c6 thé chia thanh 3 nhém gidi phap chinh, dé la
phuong phap cdch chdn (muc 2.1), phuong phip

gidm chan (muc 2.2) va phuong phép st dung dang
k&t cau, vatliéu hap thu ning lugng (muc 2.3).

Baibdo nay gidi thiéu khdi quit vé cdc phuong
phdp khdng chidn v6i mong mudn cung cip cho
cdc ky su mot cdi nhin tong quan vé nguyén ly
hoat dong, wu nhugc di€m cta mdi phuong phap.
Qua d6 gitip cdc ky sur c6 thé Iwa chon mot gidi
phdp k¥ thuat, cong nghé phtu hgp trong qué trinh
thi€t k&, xay dung céc cong trinh ddm bdo an toan
va hiéu qua.

2. C4c phuong phap khing chan trong xay
dung nha cao tang

Duya theo nguyén Iy ti€u tdn ndng lugng, ngudi
ta c6 thé tam chia thanh 3 phuong phap khdng chin,
d6 la: cach chan, gidm chan va khdng chan bing
cach stt dung vat liéu, k&t cAu hap thu ning luong.
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Theo cich thific hoat dong, ngudi ta cé kidu
khang chan chl dong, khiang chan bi dong v6i hinh
thifc c6 diéu khién va khong diéu khién.

Duéi day, trinh bay cidc phudng phap khing
chan dya theo nguyén Iy tiéu tin ning lugng.

2.1. Phuong phdp cdch chdn (Seismic isolated
structures)

Hinh 1: Sd dé Idp ddt va céu tao géi cdch
chdn (seismic isolated structures)(7)
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Theo phuong phap cdch chin, cdc gbi cdch chan
(isolated structures) dugc lip dit bén dudi toa nha
va tach két cau phin than clia tdoa nha ra khdi bd
phian méng va nén. Do d6, chuyén dong clia dit
nén chi truyén qua phin méng, khdng truyén qua
phan thin, nén lam gidm ding ké su rung chuyén
cla tda nha.

Phuong phép cich chin trd nén kh3 thi, thong
qua sy phat tri€n ctia g6i d5 c6 két cau dic biét
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gdm nhiéu 14 cao su ghép vdi nhidu 14 thép mdng
va bao quanh bing mot 161 bing chi dit & gifta truc
g6i. CAu tao nay cho phép gidm ding ké truyén
chan dong tir dA't nén t6i k&t cAu phan than theo cdc
phuong ngang va phuong thing ding (Hinh 1)
nhiim tiéu tdn ning lugng do dong dit giy ra.

N6i chung phuong phdp cdch chan nay dudc
xem nhu c6 hiéu qua cach chin tot. Tuy nhién, viéc
bdo tri, bdo dudng, c6 thé gip khé khin va chi phi
kh4 cao.

2.2. Phuiong phdp gidm chdn (tuned dampers)

Trong phuong phap gidm chén, nhitng thi€t bi
gidm chin dudc st dung d€ gidm thiu rung dong
cho cédc két cAu cdng trinh. Chiing hoat dong bing
cach hap thu va tiéu tdn ning lugng clia céc rung
dong, do d6 1am gidm bién dd ctia dao dong clia két
cau. Cac thi€t bi gidm chan thudng dugc gin trén
cdc tda nha va ciac két ciu khac d€ bao vé chong lai
hoat dong dia chin, dao dong do gi6 va cic ngudn
rung dong khéac.

Thiét bi gidm chan loai nay gdm 2 loai, thudng
dugc dé cap 1a loai thiét bi gidm chan khoi lugng
(Tuned Mass Dampers- TMD) va thi€t bi gidm
chan chat16ng (Tuned Liquid Damper- TLD).

Thiét bi gidm chan khoi lugng TMD c¢6 ciu tao
1a mot con lic dude gin trén tdoa nha bing cic soi
cap treo va cac pit-tdong (Hinh 2). Nguyén ly lam
viéc clia k&t cAu nay 1a khi két cAu chinh clia cong
trinh bi dao dong né sé& truyén luc kich thich 1am
cho thi€t bi TMD dao dong theo hudng ngugc lai
k&t qué tao ra hiéu ng tiéu tdn ning lugng va gidm
chan dong cho k&t cAu can bao vé.

Thié€t bi gidm chan chat 1éng TLD c¢6 ciu tao la
cdc bé chita chat 16ng dit trén tAng mdi hay cic
tang ky thuat (Hinh 2). Nguyén Iy 1am viéc clia két
cau nay la, khi k&t cAu chinh clia cdng trinh bi dao
dong no sé truyén luc kich thich su hoat dong thiét
bi TLD, thong qua chuyén dong ving té clia chat
186ng (ngudc chiéu véi chiéu chuyén dong clia két
cau), két qud tao ra hiéu ng tiéu tin ning lugng
dao dong va gidm chan cho két cAu cdng trinh cin
bdo vé.

Nhin chung, cdc két cdu gidm chan TMD va
TLD c6 ciu tao don gidn, d& bao tri va chi phi phi
thap hon so v6i phuong phdp sit dung goi céch ly.
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Hinh 2: Thiét bi giam chdn khéi ligng TMD
(Toa thap Taipei 101- bai Loan)(7)
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Tuy nhién, n6 ciing doi hdi khong gian 16n @€ chia
k&t cu nay va khéi lugng cia thi€t bi gidm chan
loai nay ciing Iam ting khdi lugng tong thé két cau
cong trinh. (Hinh 3)
2.3. Sit dung cdc két cdu, vat liéu hdap thu

ndng luong

Theo quan niém thi€t k&€ khdng chan nay, ngudi
ta quan tAm dén kha niing hinh thanh cdc “khép
déo” & mot s6 vi tri clia két cau chiu lyc. C4c khép
déo hay bién dang déo nay khong nhitng lam ting
chu k¥ dao dong riéng clia cdng trinh ma con hap
thy va phan tdn phin 16n ning lugng dong dit vao
k&t cdu. (Hinh 4)

Viéc chon vat liéu, hinh ddng va ciu tao c6 do
ciing thich hgp nhim gidp cong trinh c6 su cn bing

Hinh 3: Thiét bj giadm chdn chét Iong TLD
(One Rincon Hill Tower- My)(7)
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hai hoa vé mit dong luc hoc. B&i tic dung rung
licctia dong dat 1am phét sinh chuyén vi va gia tdc
trong cdng trinh. N&u cong trinh c6 do citng qua 16n
thi gia tdc sinh ra s& 16n. Ngugc lai, néu cong trinh
qua mém thi chuyén vi tuong doi giita cic tAing qua
16n, gay bién dang ding ké cho ca cong trinh, lam
hu haicdc nit lién két clia khung chiu lyc va giy
dnh hudng dén tAm ly clia ngudi sinh sdng va lam
viéc trong toa nha. Hinh 5 12 hinh 4nh tiéu bi€u cta
k&t cAu tdoa nha hién dai, ¢6 cu tric ludi dang dugc
stt dung phd bign. CAu tric lui khong chi ting tinh
thAm mi, tinh d6c ddo cho cong trinh, né con gitp
céc tdoa nha ditng vitng khi c6 dong dat xdy ra.

3. K&t luan va khuy&n nghi

Muc tiéu co ban clia viéc thi€t k& khdng chan
12 bdo vé tinh mang con ngudi va clia cdi vt chit
x4 hoi. Vé nguyén tic, cdc cong trinh xay dung c6
thé bi 4nh hudng & cdc mitc d6 khic nhau, nhung
quan trong nhat 12 khongdugc sup d6 khi c6 dong
datxayra.

Can nhic lai ring, “do bdn chit ngiu nhién ctia
hién tugng dong dat nén mitc dd bao vé doi véi cac
loai cong trinh khac nhau chi ¢6 thé ddnh gid thong
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Hinh 4: Dang két cdu gé ddc biét cé tac
dung hép thu ndng lidng déng ddt (7)

3]

qua khdi niém x4c suit (mdt bai todn phan b t8i uu
cdc ngudn tai nguyén). Do vy, c6 thé thay d6i tiy
theo tAm quan trong tuong ddi clia nguy co dong dat
so vdi cidc nguy cd do cidc nguyén nhan khic, cling
nhu tiy theo diéu kién kinh t€ n6i chung” [1].

MOdi cong nghé, k§ thuat khiang chin déu c6
nhitng wu, nhugc diém lién quan dén cic van dé vé
miic do phifc tap trong gia cong, ché tao, lip dit,
bdo tri, k€ ci mic kinh phi dau tu dé xay dung du
an cdng trinh.

Mic di cdc cong nghé khdng chin vin con

TAILIEU THAM KHAO:

Hinh 5: Céu trac dang Iudi cé téc dung hép
thu ndng lugng déng dét (7)
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nhiéu van dé cin phai gidi quy&t nhung thi€t bi
khdngchin cin phdi dudc coi 1a mot bd phan quan
trong va ndi dung thi€t k& khdng chin phai dugc coi
12 mot ndi dung cAn xem xét, lya chon, khi thiét k&
va xay dung cong trinh.

Cung véi nhitng tién bd clia cdc ngdnh sin xuat
vat liéu, cong nghiép ché tao thi€t bi, su phat trién
clia khoa hoc mdy tinh va cdc phAn mém tinh todn,
dit ra cdc nhu ciu cip thiét doi v6i k§ su thidt k&
trong viéc cdp nhat va dp dung cac k¥ thuat khang
chan trong thi€t k& xay dung cong trinh, dic biét 1a
xay dung nha cao ting B
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AN OVERVIEW ON SEISMIC RESISTANT
TECHNIQUES IN THE DESIGN AND CONSTRUCTION
OF HIGH-RISE BUILDINGS

® Master. HOANG QUOC THANG
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ABSTRACT:

Earthquake is a phenomenon of shaking the Earth's crust that can cause the collapse of
structures, threaten human life and health. Major earthquakes in history, and the earthquakes in
Turkey, and Syria in February 2023 have shown the significant risks and severe impacts of
earthquakes.

To minimize the harmful effects of earthquakes, many scientific studies on seismic resistance
have been proposed and applied, such as the use of seismic-isolated devices and vibration
reduction devices, and the use of materials-structures that absorb and dissipate energy.

This paper provides an overview on research results about seismic resistance, and its
application in designing, and constructing high-rise buildings.

Keywords: seismic-resistant devices, damping devices, seismic dampers, high-rise buildings,
tuned liquid dampers (TLD), tuned mass dampers (TMD).
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