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TOM TAT

Mzc di Viet Nam khong ném trong cac khu vic co hoat dang déng d&t manh, cac da thi lan nhe TRHCM va Ha Nai van ca thé chiu anh hedang
dang ké coa dao dang nén do sang dia chan lan truyén tir céc ngudn dong dat xa.

Nghién ciru nay nhdm ma phang dao déng nén dét tai hai khu vuc trén bing cach ket hop dir ligu thi nghiém vi dao déng microtremor do
tai chd vai thong tin nguén dang d&t xa va cac ma hinh suy gidm gia toc. Cac dic treng dang lc cia nén d&t, bao gdm tan sd trai, van tac
sdng cét, he sd khugch dai va céu tric |ap dat, droc xac dinh tir phan tich vi dao déng va tich hep vao mé hinh ma phang chuyén dang nén
theo lich sir thari gian dua trén cach tiép can ngéu nhién va ban thuc nghigm. Gia tdc nén tai bé mat dugc wac tinh théng qua céc quan he
suy gidm phi hop. Trén co si da. ca the danh gia kha ndng xuét hién dao dang chu ky dai vai gia tri PGA dang ké do céc tran dang dat lan
& xa va cac dit gay ngudn xa.

Cac chudi gia tdc ma phong dugc st dung lam déu vao cho phan tich lich sir thiri gian cia mat sd cang trinh nha cao tang dién hinh tai Ha
Nai va TPHCM nham danh gia ang xtr dang luc cia ket cdu. Ket qua cho thay chuyén vi dinh cang trinh khang lén, nhung da léch tang ca thé
dat gia trj dang ke, ddng thivi gia tdt tai mai tang manh ddi vai céc cang trinh cé dd cing ngang nha.

Tir khaa: Dao dang nén chu ky dai; vi dan dong nén dét; dang d&t ngudn xa; ma phang chuyén dang nén; nha cao téng.

ABSTRACT

Although Viet Nam is not located in regions with strong seismic activity, major urban areas such as Ho Chi Minh City and Hanoi may still be
significantly affected by ground motions induced by seismic waves propagating from distant earthquake sources.

This study aims to simulate ground maotions in these two cities by integrating in-situ microtremor measurement data with information on
far-field earthquake sources and appropriate ground motion attenuation models. Dynamic soil properties, including predominant frequency,
shear-wave velocity, amplification factors, and subsurface stratification are derived from microtremor analyses and incorporated into
ground motion time-history simulations based on stochastic and semi-empirical approaches. Surface ground accelerations are estimated
using suitable attenuation relationships, enabling the assessment of potential long-period ground motions with considerable peak ground
acceleration generated by large distant earthquakes and far-source fault systems.

The simulated acceleration time histories are subsequently used as input motions for time-history analyses of several representative
high-rise buildings in Hanoi and Ho Chi Minh City to evaluate their dynamic structural behavior. The results indicate that roof displacements
are relatively small; however, significant inter-storey drifts may occur, accompanied by markedly increased roof accelerations in buildings
with low lateral stiffness.

Keywaords: Long-period ground motion; microtremor measurements; far-field earthquakes; ground motion simulation; high-rise buildings.
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1. GIGI THIEU

Trong nhiing thap ky gan day, mé phong dao dong nén dat da
trd thanh moét cong cu quan trong trong phan tich dép ung déng
dat cta cong trinh, dac biét tai cac khu vuc thi€u di liéu gia téc nén
thuc do. Nhiéu nghién ctru quéc té da phat trién va hoan thién cac
phuong phap mé phéng chuyén déng nén theo lich st thai gian,
phuc vu danh gia ing xt ddng luc ca két cau va ha tang ky thuat.
Boore (2003) [1] da ddt nén tang cho phuong phap mé phéng ngau
nhién dao dong nén, cho phép tai tao dac trung phé va dang séng
gia toc dua trén cac tham sé nguén, dudng truyén va diéu kién nén
dat. Trén co s& do, Burks va Baker (2015) [2] d tién hanh kiém ching
va Ung dung cac mé hinh mé phéng dao déng nén cho nhiéu bai
toan ky thuat xay dung, khdng dinh tinh hiéu qua ctia phuong phap
trong cac phan tich dap ung két cau khi di liéu quan trac con han
ché. Gan day, Yang va cong su (2022) [3] da phat trién cdc mé hinh
mo phéng lich s thai gian dao déng nén véi do tin cay cao, nhan
manh vai tro cda viéc két hgp mé hinh nguén déng dat, suy giam
dia chan va diéu kién nén dia phuong trong phan tich dap tng
dong dat.

Tai Viet Nam, mac du khéng nam trong cac khu vuc cé hoat
doéng déng dat manh, mét s6 nghién ctu da chi ra rdng dao dong
nén do dong dat, dac biét tir cdc ngudn xa, van cé thé anh hudng
dén an toan céng trinh. Tran Thi My Thanh (2007) [4] d& m6 phong
tran déng dat Bién Bién M = 5.3, cung cap co s& ban dau cho viéc
ap dung cac mé hinh mé phong dao dong nén trong diéu kién dia
chat Viét Nam. Phung Ngoc Diing va céng su (2012) [5] da xay dung
phé phan tng dan héi va phé thiét ké cho két cdu chiu déng dat,
g6p phan hoan thién co s& ly thuyét cho thiét ké khang chan. Gan
day hon, L& Khdc Hung (2021) [6] da ban luan chi tiét vé d liéu gia
téc nén tai bé mat va da goc phuc vu thiét ké cong trinh ngam tai Ha
Noi, nhdn manh sy can thiét cla viéc xac dinh hgp ly chuyén déng
nén dau vao trong diéu kién thiéu sé liéu quan trac.

Tuy nhién, cac nghién ctu trong nudc hién nay van con han
ché trong viéc mé phéng dao déng nén chu ky dai do cac nguén
doéng dat xa va danh gia anh hudng cta ching dén cac do thi lén
nhu Ha Néi va TPHCM, nai diéu kién nén dat mém va céng trinh
cao tang ngay cang phd bién. Pac biét, viéc khai thac dir liéu vi dao
déng (microtremor) dé mé phdng dao déng nén va phuc vu phan
tich lich strthai gian cong trinh van chua dugc nghién ctiu mét cach
hé théng.

Trong nghién cliu ndy, gia t6c phé tai I6p da gbc ctia Ha Noi va
TPHCM dugc udc tinh thong qua quan hé suy gidm ctia Uchiyama
va Midorikawa (2006) [7] d&i v6i cadc nguén dit gay xa. Tiép theo,
dang song gia toc tai bé mat nén dat cda hai dé thi dugc xac dinh
bang cach st dung ty s6 phé thu dugc tir thi nghiém vi dao dong
két hgp vé6i phép bién d8i Fourier ngugc. Phuong phéap nay cho
phép mé phéng hgp ly dao dong nén tai cac khu vuc thiéu di liéu
gia t6c thuc do, déng thai cung cap chudi gia téc dau vao dang tin
cay cho phan tich dap ung dong dat cta céng trinh cao tang trong
diéu kién Viét Nam.

2. UGC TiNH DAO PONG NEN CHU KY DAI TAI HA NOI VA
TP.HCM

Trong nghién ctiu nay, dao dong nén chu ky dai tai Ha Noi va
TPHCM dugc udc tinh théng qua hai budc chinh: (i) xac dinh gia t6c
phé tai l6p da g6c bang quan hé suy gidm phu hgp v6i nguén dong
dat xa, va (i) udc tinh dang séng gia toc tai bé mat nén dat bang
céach strdung ty s6 phé vi dao déng va phép bién d&i Fourier nguac.

2.1. Quan hé suy gidm gia téc

Gia t6c phé tai da g6c dugc udc tinh bang quan hé suy giam
clia Uchiyama va Midorikawa (2006) [7]. Quan hé nay cho phép xac
dinh phé phan (ing gia téc trén déa géc, dugc dinh nghia la bé mat

trén clia I6p dia chét cd van téc song cét trung binh 30 m (V, ) = 500
m/s [7]. Quan hé suy gidm dugc xay dung dua trén 3.198 ban ghi gia
téc manh tir 52 tran dong dat xay ra tai Nhat Ban va khu vuc lan can
trong giai doan 1978-2003, véi d6 I6n mémen tu 5,5 dén 8,3. Md
hinh nay bao phd nhiéu kiéu nguén déng dat khac nhau, bao gém
doéng dat mang huat chim, dong dat vo va dong dat trong mang, vai
khoang céach dut gay gan nhat t6i da khoang 300 km [7].

Trong nghién ctu nay, dut gay THA-KHAEK tai Thai Lan dugc
Iua chon lam nguén dong dat kich ban déi vai Ha Noi, vsi khoang
cach duat gay gan nhat khoang 357 km. Béi véi TPHCM, ngudn déng
dat xa dugc xét la tran déng dat Sumatra ndm 2004, véi khoang
cach tur @it gay ngudn dén khu vuc nghién ctu khoang 1.174 km.
Cac khodng cach nay vuot qua pham vi ap dung ban dau cda quan
hé suy gidm Uchiyama-Midorikawa. Tuy nhién, do hién chua cé
quan hé suy gidam phu hgp cho khodng cach nguén 16n nhu vay va
s6 lugng cac mo hinh suy giam cho diéu kién da géc con han ché,
nghién ctu nay st dung phép ngoai suy cda quan hé Uchiyama-
Midorikawa dé udc tinh gia t6c phé tai da géc. Quan hé suy gidm gia
téc phé dugc biéu dién theo dang sau:

logSA(T)=a(TIM,, +b(T)X + g +d(T)D+c(T)+ o(T) (1)

Trong dé:

SA: ph8 phan ting gia t6¢ (cm/s?)

T: chu ky (giay)

a(T) ~d(T): cac hé s6 hoi quy

o(T): logarit ctia d6 léch chuén

M ;:dd 16n mémen

X: khodng céach dut gay gan nhat (km)

D: d6 sau tam chan (km)

g =-log(X+e) D < 30km

g =0.4log(1.7D+e) - 1.4log(X+e) D > 30km

€=0.006.100.5M

2.2. Quan hé suy gidm gia téc

a(T) ~ d(T) dugc xac dinh bang phan tich héi quy. Sau dé, a(T)
~d(T) c6 thé dugc udc tinh bai x(T):

x(T)=x + x,(logTy @

Trong d6 x, ~ x, dugc tra ctiu ti Bang 1: x(T) la a(T) ~ d(T) va x(T)
la hé s6 héi quy dugc xac dinh trong Uchiyama va Midorikawa [7].
Bang 1. Hé s6 hoi quy [7]

Hé sé X, X, X, X, X,
a(m) 0.6692 0.3140 0.1199 -0.1135 -0.0541
b(T) -0.0018 0.0029 -0.0010 -0.0006 0.0003
c(T -0.8028 -3.4501 -1.3750 1.0960 0.5136
d(m) 0.0025 -0.0054 -0.004 0.0012 0.0001

Gia tri o(T): logarit clia d6 léch chuén trong cong thuc (1) dugc
truy xudt truc tiép tu biéu d6 ctia Uchiyama - Midorikawa [7] nhu thé
hién trong (Hinh 1).

a{T}
an

Lamparithm Seaadsrd D_Q_‘hl-lﬂl.'lﬂ

Hinh 1. Logarit cia d6 |ch chudn
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2.3. Cac dit gay ngudn xa

Phan nay mé ta cac dut gay dugc sir dung dé udc tinh chuyén
déng mat dat & Ha Néi va TPHCM.

a. But gay caa trdn déng ddt Sumatra ndm 2004

Tran dong dat nay dugc st dung dé udc tinh chuyén ddng mit
dat 8 TPHCM vaGi méi quan hé suy giam. N6 xay ra luc 00:58:53 UTC,
ngay 26/12/2004 [8]. Theo Stein va Okal [9], d0 I6n mGmen cla tran
dong datnay la M = 9,3.Khoang cach dtit gay gan nhat dén TPHCM
14 1.174 km nhu thé hién trong (Hinh 2) va d6 sau la D = 30 km.

b. budng dut gay THA KHAEK & Thai Lan

BPudng dut gay nay dugc sir dung dé udc tinh chuyén déng
mat dat & Ha Noi. Theo Matsuda [10], d6 I6n mdmen clia mot dut
gdy c6 thé dugc udc tinh bang chiéu dai dit gay nhu sau:

M, = 0.88*(logL+2.9)/0.6+0.54 3)

Trong do6 L la chiéu dai dut gay.

Néu L la 140 km, thi ta thu dugc M, = 7,94. Khodng cach dut
gay gan nhat dén Ha Noi 1a 357 km nhu thé hién trong (Hinh 2) va
d0 sau gia dinh 1a D =30 km.

Hinh 2. Khodng cach dt gay gan nhat dén Ha Noi va TRHCM (ngdi sao va duGng mau
dd la tam chan va dutng dut gay, vong tron mau xanh 1 cay la cac thanh phd, duong mau
den la khodng cach dut gay gan nhat)

2.4. Phé gia téc trén nén da va trén bé mit dat cia Ha Noi
vaTP.HCM

a. Phé gia téc tai nén dd

Phé phan Gng trén nén da & TPHCM (trai) va Ha Noi (phai)
dugc danh gia bang cach st dung phuong trinh (1) ctia quan hé suy
gidm [7] nhu thé hién trén (Hinh 3).

Sumatra 2004 to HoChiMinh THA KHAEK ta Hanod
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Hinh 3. Phd phén (ing gia toc tai nén da TRHCM (tréi) va Ha Noi (phai)

TU cac phd phan Uing gia t6c da dugc udc tinh tai hai thanh
phé, cé thé rat ra nhan xét sau: Hinh bén trai cta (Hinh 3) cho thdy
dudng cong c6 xu hudng déc 1én. Chu ky trdi clia van téc quan
trac dugc tai mot tram quan sat cach tam chan cua tran dong dat
Sumatra ndam 2004 hon 350 km Ién hon 10 gidy. Néu m& rong dai
tinh todn, chu ky tréi c6 thé xudt hién trong cting khodng chu ky dé.
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Trong nghién ctu nay, chung toi chi tap trung vao dai chu ky tu 1,0
dén 2,5 giay vi day la khoang chu ky riéng dac trung clia cac céng
trinh nha cao tang & Viét Nam.

b. Phé gia téc tai mdt ddt

Gia thiét sau day c6 thé dugc rut ra tit Uehan [11], theo d6 phé
gia t&c tai mat dat co6 thé duoc udc tinh bang:

S0 urtace) (F) = Speq o (F) XSy (F) (4)

Trongdo s, (f)laty s6 phé gia toc ctia vi dia chan (microtremor).
S, ,(f) dugc tinh todn sir dung dr liéu clia cdc phép do vi dia chan
(microtremor) da dugc thuc hién hai lan tai TPHCM véi 5 dia diém
va Ha Néi vai 2 dia diém da dugc trinh bay trong moét bai bao trudc
day cliatacgia [12].

Dinh nghia nén da géc (bedrock) trong phuong trinh nay la da
g6c ky thuat, va phu hop véi dinh nghia da géc duoc st dung trong
quan hé suy giam.

Quy trinh udc tinh gia téc phd tai da géc ti phd gia téc phan
Ung thu dugc ti quan hé suy giam dugc trinh bay nhu sau:

Budc 1: Chon mét phé Fourier bat ky cla gia téc.

Budc 2: Thuc hién phép bién d6i Fourier ngugc ctia phé Fourier
dé thu dugc dang séng gia téc theo thai gian.

Budc 3: Tinh phé phén (ing ctia dang sdng gia téc nay.

Budc 4: Chia phé phan (ing udc tinh tir quan hé suy gidm cho
phé gia t6c phan Ung vua tinh dugc dé thu dugc mét ham hiéu
chinh theo chu ky.

Budc 5: Nhan ham hiéu chinh nay véi phé Fourier gia t6c¢ ban
dau dé thu dugc phé Fourier gia téc da dugc hiéu chinh.

Quy trinh tUr budc 2 dén budc 5 dugc lap lai cho dén khi ham
hiéu chinh tié€n gan dén gia tri 1 tai moi chu ky. Cudi ciing, & vong
I3p cudi, gia téc phé sé dugc xac dinh bang cach nhan phd Fourier
gia toc da hiéu chinh véi ham hiéu chinh cuéi cung.

2.5. Gia tdc tai mat dat cia Ha Noi va TR.HCM

Viéc udc tinh dang song gia toc tai mat dat dugc thuc hién
bang phép bién déi Fourier ngugc tu gia téc phé tai mat dat. Sau khi
thuc hién bién d6i Fourier ngugc, dudng bao (envelope curve) dugc
ap dung nham biéu dién chuyén déng dong dat [13]. Thong tin pha
khéng dugc xét dén trong cac chuyén déng dong dat nay.

Gia tOc tai mat dat cda hai thanh phé Viét Nam néu trén duoc
xac dinh tur gia téc phé udc tinh theo phuang trinh (4) va dugc trinh
bay trong (Hinh 4) dén (Hinh 6).
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Hinh 6. Gia toc mét d4t cha Ha Noi tai cac dia diém 1va 2
Bang 2. Gia t6c nén cuc dai (PGA) tai cac vi tri & Ha Néi va

kich thudc cau kién dugc dinh nghia chinh xac trong ETABS, théng
nhat vdi cac théng s6 trong hé sa thiét ké clia tling cong trinh theo
tiéu chudn xay dung Viét Nam. Véi gia thiét rang san c6 dé cing
tuyét d6i trong mat phdng clia n6, méi tang dugc gan mét mang
cung (rigid diaphragm).

Tai trong tinh va tai trong st dung dugc xac dinh va gan cho tiing
c6ng trinh theo Tiéu chuan Viét Nam vé tai trong va tac déng (TCVN
2737:2023). Nguon khéi lugng clia mdi cong trinh dugc xac dinh tur tai
trong, bao gém 100% tai trong tinh va 50% tai trong s dung.

Bang 3 va Bang 4 lan lugt trinh bay tén, dia chi, s6 tang va
chiéu cao cta cac cong trinh tai TPHCM va Ha Néi.

Sau khi thuc hién phan tich lich st thai gian véi dang phan tich
tuyén tinh, cac gia tri cuc dai tuyét déi cia chuyén vij dinh (U e
gia téc dinh (a, ) va dd léch tang (d,,,) clia méi cong trinh dugc
trich xuat trong bang két qua dau ra. Thai gian phan tich lich st thai
gian la 80 giay vai budc thai gian 0,01 s. Chu ky troi clia nén dat va
chu ky riéng clia cac cdng trinh nhoé hon 2,5 gidy. Do nghién ctu
chi tap trung vao anh hudng ctia chuyén déng nén chu ky dai ma
khéng xét dén thai gian kéo dai cia chuyén déng nén, nén khoang
thai gian phan tich 80 gidy duoc xem la du dé dam bao db tin cay
cla két qua.

Bang 3.Thong tin cong trinh tai TRPHCM

Tén Pia chi Sétang | Chiéucao (m)
I. Southern Cross Sky View Quén 7 | 20 (gia thiét) | 66,35 (gia thiét)
IV. High-rise BMC Quan 1 22 74,35
V. High-rise Office A&B Tower Quan1 28 98,00

Bang 4. Thong tin cong trinh tai Ha Noi

TPHCM (véi g la gia toc trong trudng) <on oia chi S8 | Chiéu cao
Site Sitel Site2 | Site3 | Site4 | Site5 Site1 Site2 : tang (m)
PGA(g) 0.08 0.07 0.16 0.09 | 0.17 0.60 0.79 Il. High-rise XuanLa QuanTay H6 21 72,50
Name T L KH LTR RVT NUCE P Ill. Vietcombank Tower DPudng Tran Quang Khai 26 78,50
City Ho Chi Ha Noi
Minh VI The LICOGI3 Condo- | ) 1+ Thanh Xuan 21 62,30
miniums
] Tu caf két clua ,neu ’tren, co thé rut:’a mot sO nhan3<et rlhu Satl: Vil Industrlal and Quan Ba Binh 21 61.20
Céc tran déng dat I6n cé nguon xa, chang han nhu tran déng dat Commercial Bank
Sqmatra nén?. 2(.),04,. cc? thAle“’ gz‘a»y ra cac Fhuyé’n d’,c}ng nen ChEJ. ky dai VIIL.CT CIPUTRA -
tai TRPHCM vdi gid tri gia t6c nén cyc dai (PGA) dang ké, lén t6i 0,17g. Apartment - D, E QuanTuLiém 26 85,50

Cac dgi dut gay nguén xa nhu dit gay THA-KHAEK & Thai Lan vai
quan hé suy gidm nguén c6 thé tao ra tai Ha Noi cac chuyén déng
nén chu ky dai c6 PGA 16n (Ién t6i 0,79g).

3. PHAN TiCH PAP UNG THEO LICH sU THOI GIAN CAC
CONG TRINH TAI HA NOI VA TP.HCM

3.1. Tong quan théng tin phan tich ctia 8 cong trinh nha
cao tang dugc lva chon

Trong muc nay, cac gia téc thu dugc & phan trudc dugc su
dung dé thuc hién phan tich lich st thai gian cho 8 céng trinh nha
cao tang (5 cong trinh tai Ha Néi va 3 cdng trinh tai TRPHCM).

Tam cong trinh dugc lya chon tai Ha N6i va TPHCM dugc mo
hinh héa bang phan mém ETABS Nonlinear V9.4.7 do c6ng ty CSI
(Computers & Structures, Inc.) phéat trién (chucng trinh phan tich
hé nhiéu bac tu do) (Nguén: http://www.csiberkeley.com/etabs).
ETABS cung cap mot tap hgp rat da dang cac cong cu phan tich va
thiét ké cho ky su két cau lam viéc vdi cac cong trinh xay dung [14].

Hé két cdu cla tat ca cac cong trinh déu 1a bé tdng cét thép,
bao gébm dam, cot, san va véach cling. Cac vat liéu bé tédng, thép va

3.2. Phan tich dap ting theo lich st thai gian st dung cac
gia téc ugc tinh tai TP.HCM

Hinh 7 thé hién vi tri cla cac cong trinh va cac diém quan trac
vi dia chan tai TPHCM. Chi c6 c6ng trinh V ndm gan diém quan trac
vi dia chan s6 2, trong khi cac cong trinh con lai ndm xa cac diém
quan trac vi dia chan. Tuy nhién, trong nghién ctiu nay, gia thiét rang
ba céng trinh dugc bé tri tai cac vi tri ma gia toc nén dong dat dugc
udc tinh tuong Ung vdi ting diém quan trc vi dia chan. Do d6, ndm
dang song gia t6c da dugc dua vao phan tich lich s thai gian cho
méi cong trinh nham khao sat cac dang tng xt 6 thé xay ra.

Hinh 8 trinh bay mot vi du vé dang séng gia téc thu dugc tai
dinh cong trinh V & vi tri s6 3 tai TPHCM. K&t qua clia cac phan tich
lich st thoi gian dugc liét ké trong Bang 5 dén Bang 7. Cac két qua
nay cho thay gia tri dé l1éch tang nhé hon (I6n nhat dén 1,68% trong
Bang 7) va chuyén vi dinh nhé hon (I6n nhat dén 1,43 m trong Bang
7) so véi cac cong trinh tai thanh phé Ha Noéi. Tuy nhién, gia tri do
léch tdng I6n nhat c6 thé dat téi 1,68% cb kha nang gay ra mot s6
anh hudng bat Igi dén ndi that tai cac tang trén cling clia céng trinh.
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Bang 5. Building I: Southern Cross Sky View

Bang 10. Building VIII: CT CIPUTRA Apartment - D, E

3.3. Phén tich dap ting theo lich st théi gian st dung cac

gia téc udc tinh tai Ha Noi

Hinh 9 thé hién vi tri clia cac cdng trinh va cac diém quan trac
vi dia chan tai Ha Noi. Phan I6n cac cdng trinh ndm kha xa cac diém
quan trac vi dia chan. Tuy nhién, tuang ty nhu gia thiét dugc ap
dung cho TPHCM, hai dang séng gia toc udc tinh da duoc dua vao
phan tich lich st thai gian cho mdi cong trinh nham danh gia cac

dang Uing x{ 6 thé xay ra.

Hinh 10 trinh bay vi du vé dang song gia té¢ thu dugc tai dinh
céng trinh 11 & vi tri s6 1 tai Ha Noi. K&t qua cla cac phan tich lich sur
thai gian dugc trinh bay trong Bang 8 dén Bang 12. Chuyén vi dinh
cla cac cdng trinh khéng qua 16n (chi dat t6i da 0,91 m trong Bang
5), tuy nhién dé léch tdng I6n nhat c6 thé dat téi 2,15% (Bang 8),
diéu nay c6 thé anh hudng dén kha ning lam viéc clia cong trinh.
Po léch tang I6n c6 thé dan dén hu hdng nghiém trong cac bd phan
phi két cdu, chdng han nhu thiét bi, may méc, d6 ndi that hodc hé
théng ky thuat bé tri bén trong cong trinh. Ngoai ra, gia téc nén
cuc dai tai dinh cong trinh (PGA) & mét s6 nha cao tang ¢é dé cing

ngang yéu dat gia trij rat 16n.
Bang 8. Building VI: The LICOGI 13 Condominiums

THA cases U, (M) a,m00(9) d, (%)
Sitel 0.83 261 1.72
Site2 0.91 3.03 215

Bang 9. Building VII: Industrial and Commercial Bank

THA cases Uit (9 %)
Site1 0.52 178 120
Site2 061 2.08 144
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THA cases Yyma(T) yima(9) %) THA cases Ui ma(T) (9 (%)
Sitel 0.23 038 044 Site1 073 264 1.22
Site2 0.25 0.40 047

Site2 0.82 323 141
Site3 0.63 091 115
Site4 0.29 0.44 053 Bang 11. Building II: High-rise XuanLa
Sites 038 056 0.71 THA cases Ui T (9 (%)
Bang 6. Building IV: High-rise Apartment BMC Site1 0.75 1.60 2.14
THA 9
cases Yrma(T) yimog(9) (%) Site2 0.69 151 1.04
Site1 033 0.32 055
Site2 0.26 0.31 046 Bang 12. Building lll: Vietcombank Tower
Site3 0.74 0.81 1.26 THA cases UM T yma(9) d (%)
Site4 038 038 0.61 SiteT 067 2.45 183
SiteS 0.71 0.59 1.16
Site2 0.72 259 1.82
Bang 7. Building V: High-rise Office A&B Tower
THA cases v (m a (@ d (%) (8, iUiGIC biU dién theo don vi g= 981 cm/s”: gia tc trong trudng)
r(max) r(max) max
Site1 0.61 041 0.72 &
Site2 045 031 0.53
) ' &
Site3 118 0.81 1.39 ”
(#
Site4 0.57 043 075
3] ~ 2
SiteS 1.43 0.90 1.68 - éD
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Hinh 7. Vi tri cong trinh (d0) va diém quan trdc vi dia chdn (xanh 14) trén ban d6 TRHCM
HoChiMinh City
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Hinh 8. Gia tdc tai dinh cong trinh V  dia diém s6 3 tai TPHCM

Hinh 9. Vi tri cong trinh (d0) va diém quan tracvi dia chan (xanh 1) trén ban d6 Ha Noi
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Tis)
Hinh 10. Gia tdc tai dinh cong trinh 1 & vi tri 56 1 tai Ha Noi

4, KET LUAN

Bai bao nay chi la budc thit nghiém ban dau nham mé phong
va udc tinh gia téc tai mat dat ctia Ha Noi va TPHCM qua viéc si
dung cac quan hé suy gidam déng dat. Cac chuyén déng nén chu
ky dai vai gia tri gia t6c nén cuc dai (PGA) 16n tai Ha Noi va TRPHCM
6 thé dugc udc tinh ti cac tran dong dat 16n, chdng han nhu tran
doéng dat Sumatra nam 2004, ciing nhu tir cac dit gay ngudn xa nhu
dut gdy THA-KHAEK tai Thai Lan.

Céc gia t8¢ udc tinh nay dugc sit dung dé thuc hién phan tich
lich str thai gian cho 8 céng trinh nha cao tang tai Ha Noi va TRPHCM
nham danh gia Ging x& clia cdng trinh. K&t qua phan tich cho thay
chuyén vi dinh ctia cac cong trinh khéng qua I6n, tuy nhién dé léch
tang co gia tri dang ké. Ngoai ra, gia téc cuc dai tai dinh cong trinh
3 MOt s6 nha cao tang c6 dd cliing ngang yéu dat gia tri 16n. Cac két
qua nay cho thdy chuyén déng nén chu ky dai cé thé gay ra nhing
anh hudng bat Igi nhat dinh dén cac hé théng ky thuat, noi that bén
trong cong trinh.

Trong cac nghién clu ti€p theo, can thu thap thém di liéu
quan trac vi dia chan va di liéu khoan dia chat tai cac thanh phé
khac. Bong thdi, cdc nguén xa khac nhu cac dut gay tai Dai Loan,
Trung Quéc hodc céc tran dong dat I6n cling can dugc xem xét
nham danh gia day da hon (ing x{t clia cac cong trinh nha cao tang
dudi tac dong clia chuyén dong nén chu ky dai c6 thé phat sinh tai
bé mat nén dat cua cac do thi Viét Nam.

L&i cdm on: Nghién ciu nay dugc thuc hién trong khuén khé
dé tai ma s6 T2025-244, vdi su tai trg ctia Trudng Pai hoc Cdng nghé
ky thuat TPHCM nam 2025. Nhém tac gia xin tran trong cam on sy
ho trg nay.
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