SO LUONG DANG DAO PONG RIENG ’CAN THIET TRONG GIAI BA1 TOAN
UNG SUAT - BIEN DANG KET CAU VOI TAI TRONG BONG DAT

Nguyén Quang Cudong

Tém tat: S6 lieong dao dong riéng can xét trong bdi todn khdang chan quyét dinh dé chinh xdc
ctia két qua va khoi luong can tinh todn. Viéc xdc dinh sé luwong dang dao dong riéng hop Iy dé dam
bdo d chinh xdc cia két qud va lam giam khoi lwong tinh todn la van dé cé y nghia quan trong.
Bai bao gioi thiéu mot s6 nghién cuu xdc dinh 56 lwong dang dao dong riéng can thiét doi véi mot

s6 két cau.
Tir khéa: Dong dit, Dao dong riéng, Chu ky.

I. MO PAU

Tac dung cua dong dat 1én cong trinh xdy
dung duoc hiéu 1a su chuyén dong kéo theo cua
cong trinh khi mat dat chuyén dong hon loan
theo thoi gian. Khi cong trinh bi chuyén dong
kéo theo s& xuét hién cac luc quén tinh, hay con
goi la lyc dong dat. Khi c6 luc dong dét tac
dung, cong trinh s& xut hién cac phan ing dong
lue (chuyén vi, van téc, gia tdc, tng suit, bién
dang ...), goi tat 1a “phan tmg”.

Céac phuong phéap xac dinh tai trong dong dat
tdc dung Ién cong trinh hién nay c6 2 nhém
chinh: phuong phap tinh lyc twong duong va
phuong phap dong luc. Phuong phap dong luc
mo ta duogc dﬁy dt hon cac tinh chét dong hoc
cua cong trinh nén ngay nay thuong duogc st
dung.

Noi dung co ban cua phuong phap dong luc
trong bai toan khang chin 1a coi céng trinh nhu
mot hé co hoc dan hdi cé n hay v6 han bac ty do
bi di chuyén theo nén dit. Sau khi mé hinh hoa
cac két cAu cong trinh chiu tai trong dong dit s&
thu dugc hé phuong trinh vi phan toan hoc mo
phong phan tmg cua két cdu. Dé giai phuong
trinh nay, hién nay thuong dung phuong phap
chong dang dao dong (Mode Superposition
Method). Theo phuong phip nay, trudc hét
phén tich phan ung ctuia cong trinh chiu tai trong
dong dat theo cac dang dao dong riéng, sau d6
t6 hop phan tmg cia cac dang dao dong riéng
theo mot nguyén tic nao dé s& thu duoc phan
{rng toan phan cia cong trinh.

Nhu vay, phuong phap dong lyc mod ta duoc
day di hon cac tinh chit dong hoc cta cong
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trinh, cho thay anh hudng ctia cac tinh chat bién
dang dén phan tng cta cong trinh ddi véi luc
dong dat.

Luc dong dét tong cong tac dung vao cong
trinh s& duoc to hop tur lyc dong dét theo cac
dang dao dong riéng. Vi vay, vé mat 1y thuyét,
can xét dén tat ca cac dang dao dong riéng cua
két cau.

Tuy nhién, viéc xac dinh duoc tit ca cac
dang dao dong riéng cua cong trinh, ddc biét la
cac cong trinh co két cau phuc tap, 1a mot viéc
lam kho khan.

Thuc té cac tiéu chuan khang chén thuong
quy dinh s6 luong dang dao dong can thiét tham
gia vao phan tmg dong dit toan phan ung véi
mdi dang cong trinh khic nhau, tuy nhién d6i
v6i dap thi quy dinh nay khong thong nhét.

Theo tiéu chuan Nga CHullI-11-7-81: S6 dang
dao dong duogc sir dung trong tinh toan khong
dugc nho hon 3 dang ddi voi so @6 1 chiéu
(conson), khong it hon 10 dang v61 dap bé tong
va khong it hon 15 dang véi dép vat liéu dia
phuong [1].

Quan diém khac cho rang khong thé qui dinh
cu thé duoc s6 dang dao dong tu do can thiét
trong phan tich phé, boi n6 phu thudc vao dac
trung két cdu. Céan tién hanh thir dan cho dén
khi viéc thém cac dang dao dong riéng vao
khong 1am anh huong dén két qua cta bai toan
[2]. ’

Nhu vay anh huong cia s6 lugng dang dao
dong dén phan tmg ctia cong trinh chiu tai trong
dong dat hién nay con nhiéu van dé chwa thong
nhit va cin nghién ciru.
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II. KET QUA NGHIEN CUU

Dé nghién ctru vé anh hudng cua sé luong
dang dao dong riéng can xét d6i voi két qua tinh
toan, tién hanh tinh toan trén so do thur nghiém
don gian 1a mot cot bé tong co chiéu cao 100m,
dugc chia 5 phan tor khong gian 8 diém nut

(Hinh 1).

20,00

20,00

20,00

20,00

2000

Két qua tinh toan dao
dong riéng dugc trinh
bay trong Bang 1. Qua
két qua nhan thdy 6 dang
dao dong dau tién cua
két cAu co chu ky dao
dong 16n hon hin cac
dang con lai. Dang 1 va
2 ¢6 chu ky gidng nhau
va 16n nhat, tvong Gng

e v6i cac dao dong udn
2000 | 2 cua cOt quanh truc x va
Hinh 1: So' dé tinh  truc y. Dang 3 1a dao
todan dong xoay quanh truc z,
E=2000 KN/cm’; dang 6 1a dao dong théng
y=2T/m’; u=0,2 dung theo phuong z.
Bdng 1: Tan sé dao dong riéng cia két cdu
Ding Chu Ding | Chu Ding Chu
dao Ky T dao ky dao ky
ding ¢ | ding T. dng T
1 108261 21 |0,0151 41 0,0098
2 108261 | 22 |0,0150 42 0,0098
3 10,1952 | 23 |[0,0150 43 0,0098
4 101449 | 24 [0,0147 44 0,0097
5 101449 25 [0,0132 45 10,0095
6 101251 ] 26 |0,0131 46 0,0092
7 10,0630 | 27 |0,0131 47 0,0092
8 10,0560 | 28 |0,0129 48 0,0092
9 10,0560 | 29 [0,0125 49 0,0091
10 10,0403 | 30 |0,0124 50 0,0091
11 10,0355 | 31 |0,0123 51 0,0089
12 10,0307 | 32 |0,0118 52 0,0089
13 10,0307 | 33 |0,0117 53 0,0089
14 10,0237 | 34 |0,0117 54 0,0089
15 10,0227 | 35 |0,0113 55 0,0086
16 10,0208 | 36 |0,0111 56 0,0085
17 10,0208 | 37 |0,0111 57 0,0085
18 10,0184 | 38 |0,0111 58 0,0083
19 10,0169 | 39 |0,0105 59 0,0083
20 | 0,0169 | 40 |[0,0104 60 0,0083
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Bai toan su dung accelegram cua California
(Parkfild) (hinh 2). Tién hanh phan tich chuyén
vi ctia két cAu dudi tac dung ctuia dong dat véi
truong hop thtr 1 12 xét 6 dang dao dong dau
tién va truong hop tha 2 la xét 30 dang dao
dong dau tién. Két qua chuyén vi ciia nut s 4
trong trudng hop xét 6 dang dao dong dau tién
thé hién trong hinh 3, két qua khi xét 30 dang
dao dong dau tién duoc thé hién trong hinh sb 4.

Axceneporpamma Napkdpuna - Ux,Uy

Hinh 3: Chuyén vi cua diém it s6 4 khi xét dén
6 dang dao dong dau tién
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Hinh 4: Chuyén vi ciia diém mit s6 4 khi xét dén
30 dang dao déng dau tién

Tur biéu d6 chuyén vi trén cho thdy chuyén vi
ctia diém nut theo phuong thiang dimg nho hon
nhiéu so v6i phuong ngang. Dang biéu d6 dao
dong cia diém nat theo phuong ngang gan
gidng véi biéu d0 tai trong dong dat theo
phuong ngang, tuy nhién thoi diém dat cuc dai
ctia chuyén vi nut va tai trong dong dat khong
trung nhau.

117



Tur két qua trén c6 thé thiy diém nat s6 4 |No| T(s) |No| T(s) [No| T(s) | No | T(s)
trong 2 trudng hop tinh toan trén c¢6 chuyén vi 0 3 1 8 6 1
hoan toan giéng nhau. Nhu vy trong truong 0157 | 310092 | 5 | 0.078 0.072
hop nay chi can xét 6 dang dao dong dau tién la 9 3 4 4 9 2 84 1
dam bao dd chinh xac. Cac dang dao dong bac 110147 | 3 1009 | 6 | 0.077 0.071
cao hon hau nhu khong c¢6 anh huong dén phan 0 3 5 4 0 7 85 9
{mg cua két cau v6i tai trong dong. 1]0142]3]0089 | 60077 0.071

1 1 6 5 1 5 86 8
110141 | 3 | 0.088 | 6 | 0.077 0.071
2 1 7 5 2 3 87 1
110139 | 3 | 0.087 | 6 | 0.077 0.070
3 1 8 9 3 1 88 S
110137 | 3 | 0.08 | 6 | 0.076 0.070
4 3 9 3 4 8 89 S
110132 | 4 |0.085 | 6 | 0.076 0.070
. 5 0 0 3 5 6 90 9
Hinh 5. So' do tinh todn ddp vom 110128 | 4 | 0.085| 6 | 0.076 0.069

Tiép tuc tinh toan v6i ddp vom bé tong chiéu | 6 2 1 2 6 4 91 8
cao 16n nhat 50m (hinh 5) véi céac chi tiéu co ly 110123 | 4 | 0.084 | 6 | 0.076 0.069
ctia dap va nén trong bang 2. 7 6 2 9 |7 1 2| 71

, yon C e aa o2 110122 | 4 | 0.084 | 6 | 0.075 0.069
Bang 2: Chi tiéu co Iy cua ddp va nén 8 3 3 3 8 9 93 4
Vit lilu E (MPa) v v (T/m3) 110119 | 4 | 0.084 | 6 | 0.075 0.069

Bé tong 30 000 0,18 2,40 9 8 4 5 9 8 94 4

Llp nin IB 8 000 0,28 2,61 2 10112 | 410084 | 7 |0.075 0.069

Lp nin lIA 18 000 0,26 2,67 0] 9 |5 4 |0} 7 19| 1

Lip nin |1B 28 000 0,25 2,67 210107 | 4 | 0.083 | 7 | 0.075 0.069

) . ; B o 1 2 6 6 1 6 96 1
Bang 3: Chu ky dao dong riéng cua dap 2 10107 | 4 1 0082 | 7 | 0075 0.069
No| T(s) |[No| T(s) [No| T(s) | No | T(s) 2 0 7 1 2 2 97 0
0.236 | 2 | 0.101 | 5 | 0.080 0.074 2 10104 | 4 |10.080 | 7 | 0.075 0.069
1 0 6 6 1 2 76 6 3 2 8 6 3 1 98 0
0212 | 2 | 0.101 | 5 | 0.079 0.073 210102 |4 |0079 |7 |0.074 0.069
2 8 7 0 2 7 77 7 4 1 9 8 4 6 99 0
0210 | 2 | 0.098 | 5 | 0.079 0.072 210101 |5 (0079 | 7 | 0074 | 10 | 0.068
3 S 8 7 3 6 78 9 5 8 0 1 5 6 0 9
0191 | 2 | 0.098 | 5 | 0.079 0.072 Két qua tinh toan véi 100 dang dao dong
4 8 9 7 4 4 79 6 riéng déu tién cho trong bang 3.
0184 | 3 10098 | 5 | 0.079 0.072 Tur két qua trén Ch‘O thﬁy chu k}‘/ cua dang dao
dong riéng co ban dau tién la 0,236s. Khac voi
ol 3 |01 3 51 2 1801 4 0% tinh todn voi cot bé tong don gian ¢
0.183 | 3 | 0.097 | 5 | 0.079 0.072 | <5 44 o1 €Ot be long don glan o
6 0 1 1 6 1 81 A tr‘en, cdc dang’ daq Adorig riéng tlepA theor cua dap
vom c6 su khac bi¢t vé chu ky khong 16n. Dang
0.164 | 3 1 0.09% | 5 | 0.078 0.072 | dao dong rieng thir 100 c6 chu ky nhé bang 1/3
7 4 2 8 7 8 82 2 chu ky ctia dang dao dong riéng sO 1.
8 10163 | 3 10093 |5 | 0.078 | 83 | 0.072 III. KET LUAN
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Qua cac két qua tinh toan trén c6 thé rut ra
cac két luan sau:

1. D6i véi két cau cot bé tong don gian, 6
dang dao dong dau tién co chu ky 16n hon han
so voi cac dang dao dong bac cao hon. P6 chinh
la cac dao dong co ban tham gia vao phan ung
ctia két cau véi tai trong dong;

2. Két qua tinh chuyén vi ciia két ciu cot bé
tong noi trén voi 6 dang dao dong dau tién cho
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Abstract:
DETERMINING A NECCESSARY NUMBER OF NATURAL FREQUENCIES
OF STRUCTURES IN A EARTHQUAKE LOAD-DEFORMATION STRUCTURAL
PROBLEM

The number of natural frequencies determines the preciseness of the results and the amount of
calculation work in an anti-earthquake design problem. Therefore, determining an appropriate
number of natural frequencies is crucial in terms of assuring the preciseness of the results and
reducing the amount of calculation work in this type of problems. This paper is about some studies
on determining a neccessary number of natural frequencies of several structures in anti-earthquake

design problems.

Keywords: Earthquake, natural frequencies, frequency.
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