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Tém téat: Dong dat 1a mot tham hoa clia

thién nhién gay ra, khi xay ra dong dat sé
t6n that rat I16n vé ngudi va cac cong trinh
xay dung. Viét Nam tuy nam ngoai vanh
dai dong dat Thai Binh Duang nhung cac
nghién cttu méi day chi ra rang: Viét Nam
van an chura cac nguy co vé dong dat. Nhiing
tran dong dat gan day & Lai Chau, Dién Bién,
Nghé An chinh la biéu hién ctia nguy co dé.
N6i dung bai bao stt dung phan mém ETABS
dé tinh toan két cdu nha cao tang chiu tai
trong déng dat, déng th&i nghién clu su
thay d6i vé néi luc ciing nhu chuyén vi clia
phan t, ndt phan t& khi thay d8i do ciing
clia san va vach.

Tir khéa: Bong dat, nha cao tang, chiu
tai, nghién cuu s6, két cau.

Abstract: An earthquake is a natural
disaster. When an earthquake occurs, there
will be huge losses in people and buildings.
Although Vietnam is outside the Pacific
earthquake belt, recent studies have shown
that Vietnam still contains hidden risks
of earthquakes. The recent earthquakes
in Lai Chau, Dien Bien, and Nghe An are
manifestations of that risk. The article uses
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ETABS software to calculate high-rise building
structures subjected to earthquake loads, and
studies the changes in internal forces as well
as displacements of elements and element
nodes when changing the stiffness of the
floors and walls.

Keywords: Earthquake, high-rise buildings,
load-bearing, numerical research, structure.
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Trong giai doan cong nghiép hda, hién
dai héa dat nudc hién nay cung véi nhip
do do thi héa ngay cang nhanh, cac céng
trinh nha cao tang dugc xady dung véi tc
dd ngay cang cao. Déi vai cac cong trinh
nay, yéu t6 khang chan la yéu cau bt budc
khi thiét ké va xay dung chung, thiét ké déu
phai tinh dén dong dat theo cac tiéu chuan
khang chan nhu Nga, My, Trung Quéc, Chau
Au,... G Viét Nam hién nay diung TCXDVN
375:2006.

Nghién ctiu phuong phap (bao gom
mé hinh tinh, phuong trinh, thuat toén va
chuong trinh) tinh todn dong luc hoc nha
cao tang dang két cdu thanh chiju tac dung
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cla dong dat. Péng thdi qua nghién ciu
bang s6, hinh hoc va luc dén trang thai ting
suat- bién dang cla hé lam co s dé kién
nghi mo6 hinh tinh chinh xac hon khi tinh
toan thiét k& nha cao tang chiu tac dung clia
dong dat.

BAI TOAN: Xac dinh noi luc chuyén vi
cla hé théng két cau nha cao tang chiu tac
dung ctia dong dat.

1. Cac s6 liéu dau vao

a. So d6 hinh hoc két cau:

+ Mt bang két cau: Cong trinh thiét k&
la nha 15 tang v6i mat bang d6i xting. Hé két
cdu la khung, 16i vach chiu lyc lam viéc theo
so d6 khung gidng. Mdt bang kich thudc LxB
= 18m x 30m, theo phuang Ox gém 6 truc,
theo phuong Oy gém 5 truc (hinh 1).

+ Khung: Dam chinh kich thuéc 700 x
250 mm, dam phu kich thudc 500 x 250 mm.
Tiét dién cot chiu luc 1a 800 x 800 mm vai cot
gi{ra va 600 x 600 mm vd&i cOt bién.

+Vach: Céng trinh c6 4 hé vach b6 tri 6 4
goc. Méi vach dai 2m, vach day 300mm.

+ Lo6i: Hé 16i dat tai trung tam clia cong
trinh gébm 2 16i thang may ¢6 chiéu dai 4m,
do day cla 16i c6 kich thudc 300mm.
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Hinh 1: Mdt bdng két cdu céng trinh

Hinh 2: So @6 khéng gian

&

Hinh 3: So d@6 ddnh sé nut phdn tu

Hinh 4: So @6 ddnh sé phan tarkhung truc A
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khung truc A
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b. Vat liéu:

Bé tdng c6t thép B25 (M350) c6 Rb =
14,5 Mpa, Ry, = 1,05 Mpa. C6t thép chiu
luc Cll c6 R, = R, = 280 Mpa.

¢.Tai trong: Cong trinh nam trong khu vuc
huyén Tu Liém, dia chat nén dat loai C. Phd
phan tng vai nén dia chat loai C cho & hinh 5

§da,

Hinh 5: Phé phan ting véi nén dat
xdy dung céng trinh thuéc logi C

2. Xac dinh tai doéng dat

2.1. Xac dinh tai trong déng dat theo
phuong phap phé phan ting

a. Xac dinh phé phan ung thiét ké

Coéng trinh tinh toan dugc xdy dung
trén dia ban huyén Tur Liém. Phd phan (ng
thiét k& nhu hinh 5.

b. Cong thuic xac dinh tai trong dong
dat theo TCVN 375-2006.

Luc dong dat tac dung vao tang thi k &
dang dao dong thi i dugc xac dinh nhu sau:
Fii= Sa)-miDign(EMiDig)V( T (i) = Sa(T) .mic Dy B/M;

Trong do6:

S4(T): phé thiét k& dan héi ing véi chu
ki dao dong T & dang dao déng thuri

my: khéi lugng tham gia dao dong tang
tha k;

@y : chuyén vi ngang ctia trong tadm phéan
th k Ung véi dang dao déng thu i;
D i = sqrt(x3i+y*)(sqrt-can bac 2);

Xk; - Chuyén vi ngang theo phuong X
cla trong tam tang thu k Ung véi dang dao
dong thui;

Yk - Chuyén vi ngang theo ph-uong Y
cla trong tam tang thur k Ung véi dang dao
dong thui;

B; - Hé s6 tham gia cla dang dao dong
thtt i =Bi=Z (M. Oy;)

M;* - Khéi luong téng quat & dang dao
dong tha i = M'i=Z (mi. @)

Mty ; - Khéi lugng hitu hiéu cla cong
trinh & dang dao dong thi i = Mw,=Bi*/Mi.

b. Xéc dinh phd thiét ké dan hoi ting véi
chu ki T cia dang dao dong thu i

Sd(T) =ag.S. [2/3+T/Ts. (2,5/9-2/3)] khiT<Ts
Sa(T) =a¢.5.2,5/q khiTe <T<Tc
Sa(T) =a¢.5.2,5/q. [Tc/T]=0,2.a4 khiTc<T<To
Sa(T) =ag.5.2,5/q. [Tc.To/T420,2.a4 khiTo<T

* Xac dinh hé s6 nén va cac théng s6
gidi han cda chu ki

Tg - Gidi han dudi cta chu ki, Ung véi
doan ndm ngang ctia phé phan ting gia téc.

Tc - GiGi han trén cla chu ki, Ung Vi
doan ndm ngang ctia phé phan ting gia téc.

Tp - Gia tri xac dinh diém bat dau cla
phan phan tng dich chuyén khéng déi
trong phé phan ting.

S - Hé sé nén.

Loai nén ddtcong trinh | S Ta(s) Tc(s) | To(s)
C 1,15 0,2 0,6 2

* Xac dinh gia toc nén thiét ké ag

- Cong thic xac dinh: ag=g.y:.agr

- Dinh gia t6c nén tham chiéu ag

(xac dinh theo dia danh hanh chinh -
Phu Luc | trang 237-TCVN375-2006)

Cong trinh thiét ké thudc dia danh:
TU Liém - Ha N6i c6 agR=0,10810 m/s2.

- Hé sé tam quan trong Y1: (theo Phu
luc F trang 225-TCVN375-2006) c6 Y1 =
1,00.

Gia toc nén thiét ké : ag=1,060461 m/s2.

* Xac dinh hé s8 ing xu véi tac déng
theo phuong ngang q

- Coéng thuc xac dinh: g=q_ .k,

- Hé s8 ung x phu thudc vao loai
két cdu va tinh déu dan cla né theo
mat duing qo (tra bang 5.1-trang 77,78-
TCVN375-2006).

V&i hé khung, hé hén hgp, hé tang
kép: go= A.(ot/01).

A phu thuéc vao cap d6 déo cua két
cdu: DCM (cap déo trung binh) (aw/an) =1,3
(ow/au) i s6 phu thudc vao loai hé két cau:
(ow/o) = 1,3.

Do d6 tac6 q,=3.9

- Hé s& phan anh dang pha hoai phé
bién trong hé két cau c6 tuong k.

Vi hé khung, hé hén hgp tuong
duong khung: k =1

Vay hé s6 ung xU vai tac déng theo
phuong ngang cta cong trinh: g=3,9.

2.2. Xac dinh tai trong déng dat tac
dung lén cac tang

Tu két qua chay mé hinh ta cé cac
bang tinh toan vé cac néi dung:

+ Chu ky va khi lugng dao dong hiru
hiéu cta céng trinh

+ Chuyén vi v6i cac dao déng tinh
todn theo phuaong X (Mode 2, 5)

+ Chuyén vi véi cac dao déng theo
phuong Y (Mode 1, 4,7)
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+ Khéi lugng dao dong cla cac tang
a.Tai trong dong dat theo phuong Ox

Dang dao dong
1X

MODE2 Tix= | 4672011 | (s) |S(Tw) = | 0.2120922

Dang dao dong
2X

MODES5 Tox= | 1241735 | (s) |S(T2) = | 03777376

al. Dang dao dong 1X (Mode 2)
a2. Dang dao dong 2X (Mode 5)
b. Tai trong ddng dat theo phuong Oy

Dangdao déng 1Y | MODE1 | Tw= | 4.859579 | (s) | S(Tiv)= | 0.2120922
Dang dao déng 2Y | MODE4 | Tv= | 1.314173 | (s) | S(Tav)= | 0.3568993
Dang dao ddng 3Y | MODE7 | Tov= | 0.618928 | (s) | S(Tav)= | 0.3568993

b1.Dang dao dong 1Y (Mode 1)

b2. Dang dao dong 2Y (Mode 4)

b3. Dang dao dong 3Y (Mode 7)

+ Téng tai trong déng dat tac dung
theo phuong Ox

Tang Theo phudng Ox Téng céng
Story Mode 2 Mode 5 kN
STORY1 4.5186 9.857 10.844
STORY2 11.6798 19.110 22.396
STORY3 20.4396 38.219 43.342
STORY4 30.6594 52.552 60.842
STORY5 41.6092 76.439 87.030
STORY6 52.5589 95.549 109.050
STORY7 63.5087 119.436 135.271
STORY8 73.7285 138.546 156.942
STORY9 83.9483 162.433 182.844
STORY10 93.4381 181.543 204177
STORY11 102.1979 200.652 225179
STORY12 110.2278 219.762 245.857
STORY13 117.5276 234.094 261.941
STORY14 124.0975 253.204 281.980
STORY15 113.4792 229.477 256.003

+ Téng tai trong dong dat tac dung
theo phuaong Oy

Tang Theo phuong OY Téng cong

Story Mode 1 Mode 4 Mode 7 kN
STORY1 4787 89.494 89.494 126.655
STORY2 12.374 218.755 218.755 309.613
STORY3 23.202 362.077 362.077 512,579
STORY4 34.803 486.541 486.541 688.952
STORY5 47177 573.288 573.288 812.124
STORY6 59.552 611.005 611.005 866.141
STORY7 71.152 588.375 588375 835.124
STORY8 83.527 509.171 509.171 724.904
STORY9 94354 377.163 377.163 541.671
STORY10 104.408 211.212 211.212 316.420
STORY11 113.689 18.858 18.858 116.775
STORY12 122.197 -181.038 -181.038 283.693
STORY13 129.157 -377.163 -377.163 548.804
STORY14 136.118 -558.202 -558.202 801.066
STORY15 123.605 -625.843 -625.843 893.665

TU viéc xac dinh dugc tai trong dong dat
tac dung 1én céng trinh, ta tién hanh tinh
todn cho 2 trudng hgp: Khi cong trinh chiu
tac dung cla tai trong dong dat va khi khéng
chiu tac dung cta tai trong dong dat.

Ta dugc két qua theo 2 trudng hop nhu
sau:

Bang 1: Noi luc cia mét sé phan tr

khung truc A
Noi lyc phan tir N&i lyc phan tir
Trusng hop tinh B29-T7 B29-T14
M(KNm) | Q(KN) M (KNm) Q(KN)
1.Khi khong tinh dong dat (A -32,5 29,81 65,67 -44,07
2. Khi tinh dén déng dét (B) -65,72 -95,84 -113,1 -112,3
R e 102,22 | 32084 72,22 154,82
(B-A)/A*100%

Bang 2: Chuyén vi clla mét s6 nut
phan ti khung truc A

Chuyén vi nat Chuyén vi nat

Trudng hop tinh phan tirA2-T7 phantirA2-T14

x (m) y (m) x(m) y (m)
-0,0001 -0,0004 -0,0009 -0,0042
-0,0002 0,003 -0,0012 0,0193

1. Khi khéng tinh déng dat (A)
2. Khi tinh dén déng dét (B)

D6 gia téng chuyén vi (%)
(B-A)/A*100%

100,0 250,18 33,33 359,52

*Nhéan xét: TU két qua tinh toadn noi
luc va chuyén vi ti badng 1 va 2 trong
hai trudng hgp khi khéng tinh déng
dat va khi tinh déng dat, ta thay dudi
tac dung cla tai trong déng dat, gia tri
néi luc va chuyén vi cac phan tl trong
két cau khi tinh vé@i truong hop dong
dat 16n hon nhiéu so vai khi khong
tinh. Nhu vay, véi két cdu nha cao tang
khi tinh toan thiét ké thi tai trong déng
dat |a loai tdi gy nguy hiém cho céng
trinh va can phai dugc kiém tra trong
qua trinh thiét ké.

KET LUAN

Tién hanh tinh toan va thu nghiém
s6 bang phan mém ETABS cho bai toan
két cdu nha cao tang chju tai trong
ddéng dat, tir d6, nghién cru anh huéng
cua san, 16i, vach dén kha nang chiu luc
cla toan hé két cau.

Qua viéc nghién cuu bai todn dong
dat cho két cau nha cao tang nhan
thay: Khi chiéu day san thay déi thi
néi luc va chuyén vi clia phan t trong
hé két cdu ciing thay d6i. Su thay ddi
theo xu hudng chiéu day san tang thi
gia tri ndi luc va chuyén vi cGa phan ta
gidm. Su thay d8i vé gié tri chuyén vi va
néi luc 1a rat dang k&, qua d6 ta nhan
thdy vai tro phan phéi tai trong, nhat la
tai trong ngang cla san trong két cau
cong trinh 1a rat quan trong.

Nhu vay, trong bai todn xét trudng
hop két cdu lam viéc khdéng tinh dén
san va d6 cing vach nhdé thi day la
trudng hgp nguy hiém nhat trong tat
cd cac trudng hgp da xac dinh vi lac
nay san mat kha nang truyén tai trong
ngang va vach ciing mat kha nang chju
tai trong ngang.
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