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PHAN TiCH CAC GIAI PHAP KET CAU
TRONG NHA NHIEU TANG CHIU DONG DPAT

TOM TAT

ThS. Lé Van Binh'

Bai viét nay phan tich mét sé giai phdp két cau cho nha cao tang chiu tdi trong dong
dat nhuw: gidi phdp ting cuong dg ciing ngang, ¢é ldp mong va gidam chdan ma sat. Diea trén
két qud mé phéng tinh todn soé trén mdy tinh bang phan mém ETABS, cdc gidi phdp két cau
nay sé dwoc phan tich va nhdn xét vé tinh hiéu qua va pham vi dp dung.

ABSTRACT

Some of structural solutions for multi-story buildings under earthquake are analyzed
in this paper such as horizontal rigidity strengthening, base isolation and friction damper.
Based on numerical results caculated by ETABS software, these solution will be considered
about the effectiveness and scope of application.

1. Gidi thiéu.

Tu nam 1900 tro lai day, Viét Nam da
ghi nhan nhiing tran dong dat 16n vao cac
nam 1935, 1942 tai Dién Bién; 1964 tai Yén
Thé, tinh Bac Giang; 1983 tai Tuan Gido,
tinh Lai Chau; 2001 tai Pién Bién. Gan
day 1a hai tran dong dat lién tiép vao ngay
17/2 va 19/2/2006 tai huyén D6 Luong,
tinh Nghé An, manh 4,9 d¢ richter. Chiéu
16/5/2007, tai Ha Noi da xay ra chan dong
manh cap 3- 4 do anh hudng cua dong dat
6,1 do richter tai khu vuc phia Bic Lao.
Viéc thiét ké khang chan di duoc dit ra doi
voi cong trinh xay dung, dac biét la cong
trinh nha cao tang tai cac do thi 1on nhu Ha
Noi va Tp. Ho Chi Minh. By Xay dung da
ban hanh Tiéu chuan thiét ké cong trinh chiu
dong dat (TCVN 375-2006) dwa chu yéu
trén tiéu chuan Eurocode 8 ctia Chau Au.
Trong tiéu chuan nay, dinh gia tdc nén duoc
quy dinh theo timg ving mién lanh th cua

Viét Nam, c6 chuyén doi theo thang cuong
do6 cua thé gioi.

Viéc phan tich phan trng ctia cong trinh
duéi tac dung cia tai trong dong dat 1a rat
can thiét nham lya chon giai phap két cdu
hop 1y va dap tng cac yéu cau caa TCVN
375-2006. Bai viét nay phan tich va cu thé
hoa mot sé giai phap két cau chéng dong dat
da duoc dé xuat nhu giai phap co 1ap méong
(base isolation, Kelly — 1986), tang cuong
hé théng can (Mo & Cheng — 1993), hoic
gia ting do cng ngang cua cac tang... Bai
viét nay phan tich cac giai phap két ciu néu
trén, duoc mo phong sb trén may tinh dé
phan tich, so sanh va danh gia.

2. M6 hinh tinh toin nha nhiéu tang
chiu dong dat.

Két cau nha nhiéu tang chiu dong dat
dugc mo hinh thanh mdt thanh console co
hitu han khéi luong tap trung tai cac tang.

Gidng vién Khoa Xay dung va Dién Truong Pai hoc M TP.HCM
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Luc quén tinh xuét hién tai khoi luong
m, khi h€ chiu dong dat s€ la:

Fo () =-m,[X(t) + X, (0] (1)

_Trong do X (t) la gia téc nén, do chuyén
vi nén x Q) gay ra. Chuyen vi nén khong
anh huong dén luc dan hoi va lyuc can tai m,.
Phuong trinh can bang dong theo nguyén 1y
d’Alambert trong truong hop nay s€ la:

m X, (¢) + 2 ¢y X(0) + 2 1 X(0) = —m %, (1)
j=1 J=1

(2)

Dé giai phuong trinh dong luc hoc
trong trudng hop hé nhiéu bac ty do, nguoi
ta thuong st dung phuong phdp ky thuat
phan tich dang chinh (phuong phap toa do
tong quat), phwong phap phan tich theo lich
sir thoi gian, hodc tich phan truc tiép phuong
trinh chuyén dong (2). Tuy theo tinh chat
cua cong trinh, muc do chinh xac can thiét
va cac cong cu tinh todn hién cé ching ta
lga chon phuong phap phu hop

3. Cac giai phap két cAu trong nha
nhiéu tang chiu dong dat.

3.1. Gidi phap gia tang dj cirng ngang.

Véi tai trong dong dat, luc cat va
momen tap trung o tang trét 1a rat 10m, trong
khi do cu’ng ngang cua tang nay bi giam yéu
nhleu (do can khong gian dé b tri sanh, siéu

hi...). Do vay khi dong dat xay ra, tang trét
bi pha hoai dau tién trong khi cac ting trén

van con nguyén ven. Mot s6 hinh anh cong
trinh bi pha hoai tang tret kh1 dong dat xay ra:

Can ctr trén so do pha hoai cua cong
trinh, ting trét (hodc cac ting giam yeu) can
phai gia cuong. Cac giai phap két cau ting
cuong do cung ngang dugc khao sat 1a hé
giang cuc by, vach cung cuc bo bd tri tai
tang trét.

3.2. Gidi phdp sir dung hé thong giim
chén ma sdt.

Hé két cau dé nghi 1a bd tri mot hé
thong vach ctng tai tang trét véi mot tim
truot dit tai vi tri tiép giap gitra vach va san
tang 1 (hinh 1)
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Hinh 1 — (a) Két ciu khung phfmg; (b) Khung c6 hé can ma sat; (c) Chi tiét tAm truwot ma sat
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Khi bd tri hé thé)ng nay, vach cing khung téng trét rat nho nén hiéu ung P-A
chiu phan 16n tai trong diing ctia cong trinh.  khong dang keé.
Tai trong ngang s& dugc phan chia qua cot 3.2.1. Thiét 1gp mé hinh tinh todn két
va vach (phan ung véi tai dong dat rat khac

‘ o s e -Band cdu co hé thong cdn ma sat.
bi€t cho moi phan). Chuyén vi tai vach —

Hinh 2 — M hinh ddng lyc hoc két cAu cé hé thong cin ma sat
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Quan hé gitra d§ cting ch’ chuyén vi Trong d6: n la hé s6 phan chia tai

lDC khi ¢6 h¢ can ma sat so v4i do cimg K| trong dugc chiu boi Véch cung voi toe‘m bo
va chuyen vi Y, cua cac cot tang trét du’oc tai trong dung cua két cau R 13 hé sb giam
cho béi biéu thuc chuyén vi ctia cac cot tang trét khi bd tri hé
K=K (10 .. 3) Y, . =YR...(4) giam chan so véi khung thong thuong. Bo

1DC 1DC 1
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s6 (n, R) 1a dic trung cta hé thong giam
chdn ma sat néu trén, dugc luya chon phu
hop dé diéu khién dao dong cua hé két ciu.

Hé thdng vach ctng, dam san tang trét
(néu c6) va tm truot ma sat dugc khao sat
nhu hé mot bac tuy do khong dan hdi co do
cung k_ voi khoi luong m_ dugc xac dinh

thong qua khdi lugng tang m, nhu sau (Chen
& Constantinou — 1990):

m = %nml (%)

Phuong trinh chuyén dong cua hé két
ciu va ciia vach duoc viét theo dang quen
thudc trong bai toan dong luc hoc cong
trinl}, co bd sung luc ma sat P_sinh ra tai vi
tri tam truot.

Péi v6i hé khung (hé nhiéu bac tu do
- MDOF, dang ma tran):

Déi v6i vach (hé mot bac ty do - SDOF):

(7)

Luc ma sat: P, = p(x, - X v)nWZ VoI
i 1a hé s6 ma sat tI'lIO’t (X, - x) la van toe
tuong dbi cua san tang 1 va vach, nW 1a
phan trong lugng vach chiu, Z = (-1,1) xac
dinh chiéu tic dong cua luc ma sat P, dbi véi
ting phan.  (8)

3.2.2. Gidi thudt tinh todn.

Giai phuong trinh (6) va (7) theo lich
sir thoi gian dé tim dap tng cta két cau dua
trén phuong phép Time — Newmark. Trude
khi tinh toan & budc thoi gian t, ta can xac
dinh lyc truot ma sat P. Cac he MDOF va
SDOF duoc phan tich véi gia toc do dong
dat, cac bude con lai duoc phan tich nhu hé
khung thuan tay. Khi tim duoc dap ung tai
thoi diém t_, cac budc tinh toan duogc lap

mXxX +cx +kX-P=-mfé

i+1?,

MX+CX+KX+P=-MX (6) lai cho den hét lich st thoi gian phan tng
! ¢ ctia két cAu voi tai dong dat.
Khai tao gia tri ban diu
A
> Xdc dinh Iuc ma sat P¢ theo (8)

!

Phan tich hé SDOF cho vach ctimg theo (7)

Phan tich h¢ MDOF

cho khung theo (6)

A4

Xac dinh tai trong tang thém

v

Xidc dinh chuyén vi, gia tc tang thém trong bude thoi gian md rong

v

Xéc dinh gia téc, van tdc, chuyén vi ting thém trong bude thoi gian binh thuong

A

Xac chuyén vi, vén tdc, gia toe tai thoi diém

I

Xuit két quanoi luc va chuyén Vi
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3.3. Gidi phap cé lap mong.

Hé¢ théng cd 1ap mong b tri tai vi tri
lién két gitra ¢t va moéng, thuong dugce lam
bang cao su két hgp vi 161 chi dé tang cuong
dd cimg. HE thong c6 1ap phai dam bao tinh

Elastomeric . _
Bearing

4. Ap dung.

mém déo, tiéu tan ning luong va do clng
chiu tai trong dung ctua cong trinh (Kelly —
1986). Géi tya duoc mo ta trong phan mém
ETABS véi phan tir Nlink Isolator.

Superstructure
Anchor

Pier Anchor

Phan tich mot cong trinh 12 tﬁng, chon dudi tac dong cua tran dong dat Elcentro

phuong phap phan tich theo lich sur thoi gian.

(ngay 18/5/1940, bang California MY).
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Phé gia téc Elcentro hwéng Bac - Nam

Két qua tinh toan cho céc truong hop giai phap két cau:

Giai phap tang cuong do ctrng ngang: Khung (K), Khung-161 (KL),
Khung-18i-vach (KLV), Khung-15i-giang (KLG).

Giai phap giam chin ma sat: KLM
Giai phép c6 1ap mong: KLI

Chuyén vi dinh (m)
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5. Két luan.

Két qua tinh toan cho thdy, cac giai
phap gia ting do cung ngang (nhu KL, KLV,
KLG) va giai phap b tri hé giam chdn ma
sat (KLM) va giai phap c6 1ap mong (KLI)
déu giam chuyén vi dinh nha gan tuong
duong nhu sau. Tuy nhién gidi phap KLG,
KLM va KLI giam dang ké noi luc tai chan
coOt hon so v6i phuong an K, KL, KLV.

Gidi phép gia tang d§ cung ngang tai
tang trét c¢6 hiéu qua nhung chi phu hop
véi cac tran dong dat nho. Noi luc trong h¢
khung chuyén sang phan gia cudng (vach
cuc bo, giﬁng) vé ban chat cling chi la giai
phap phén tan ndi lyc, nhung khong lam
tiéu tan dugc nang lugng dong dat. Do d6
v6i nhitng tran dong dat manh, giai phap
nay khong hi¢u qua.

Giai phéap c6 lap mong giam bot anh
huong cta dong dat véi két cau phan trén
nén t6 ra kha hiéu qua voi cac tran dong dat
cuong dd manh. Tuy nhién, do str dung gbi
cao su co 16i chi nén chi chiu tai trong thang
dtng cua cong trinh rat gidi han, chi sir dung
dugc véi cong trinh ¢6 sb tang vira phai.

Giai phap giam chan bang ma sat (hay
c6 thé 13 cac giai phap giam chan khac dang

duoc tiép tuc nghién cru) chinh 1a tiéu tan

nang lugng dong dat & dang bi dong, rat phu

hop dé thiét ké cong trinh cao tang, chiu cac

tran dong dat c6 cuong do manh.
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