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ANH HUONG CAC PAC TRUNG CUA CHUYEN PONG NEN KHI
DPONG DAT XAY RA PEN KET CAU CONG TRINH XAY DUNG
CHIU TAI TRONG PONG PAT

EFFECTS OF FEATURES OF GROUND MOTION ON STRUCTURE
OF CONSTRUCTIONS DURING EARTHQUAKES

Lé Chi Phat
Truong Cao dang Cong nghé - Pai hoc Pa Ndng; chiphatxd@gmail.com

Tom tat - Dong dét 1a hién twong dao déng rat manh ctia nén dat gay,
ra chuyén déng & phan méng cong trinh xay dung. Do do, chuyén
dong nén dét khi dong dat xay ra la mét trong cac yéu té quan trong
anh hudng dén két cau cong trinh xay dwng chiu téi trong dong dét.

Trong s0 cac dac trwng clia chuyen dong nen khi dong dét xay ra, thi
céc dac trung: bién do lon nhét clia chuyén dong nén, khoang thoi
gian kéo dai ctia chuyén déng manh, tn sb dao déng cé y nghta quan
trong trong viéc thiét ké khang chan clia cong trinh. Trong noi dung bai
bao nay, tac gia sé (rng dung phuwong phap lich st thoi gian dé danh
gia anh hwéng clia cac dac trung chuyén dong nén dat dén két cau
cong trinh xay dung théng qua viéc khdo sat cac tran déng dat co bién
d6 dao ddng va thdi gian kéo dai chuyén déng manh khac nhau.

Tir khéa - bién d Ion nhét clia chuyén dong nén; khoang thoi gian
kéo dai cla chuyén dong manh; gia toc nén dat; lich s thoi gian;
dong dat.

1. Pat vin dé

DPong dit 1a mot trong nhitng tham hoa thién nhién
khing khiép nhat ddi v6i nhan loai ma cho dén nay khoa
hoc ky thuat duong dai van chua du bdo chinh xéc thoi
diém va dia diém xay ra. Trong thoi gian gan day, dong dét
dién ra réat phirc tap, n6 dang 1a vin d&, mdi quan tam Ién
khong nhitng ctia cac co quan cd chuyén moén ma con la
mdi quan tdm chung ctia toan nhan loai.

Khi dong dat xdy ra, chuyen dong cua bit ky hat vat
chét nao trong nen dat cling déu theo quy dao phuc tap ba
chidu véi van tdc, gia téc va chuyén vi thay d6i mot cach
chong mit trong mot dai tan s rong. Chuyén dong ciia nén
dat dugc do va ghi lai dudi dang cac dd thi bang mot loai
dia chin ké c6 bién d6 16n. Hinh 1 14 gia toc nén bién thién
theo thdi gian cua tran dong dat Elcentro (Hoa Ky¥) theo
phuong Bic — Nam, xay ra ngay 19/5/1940 [10].
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Hinh 1. Gia téc dé cia trdn dong dit Elcentro (19/5/1940)
(Nguén: http://peer.berkeley.edu/)
~ Trong s6 cac ddc trung cua chuyén dong nén khi dong
dat xdy ra, thi cdc dédc trung: bién do 16n nhat ctia chuyén
dong nén, khoang thoi gian kéo dai cua chuyén dong manh,

Abstract - Earthquakes are very strong oscillations of the ground
that cause foundation movements of the building. Therefore, the
ground movements during an earthquake is one of important
factors affecting the structures of buildings that are subjected to
earthquake loads. Among various indices of earthquake ground
motion, the maximum amplitude value, the duration of strong
motion and the frequency of oscillation play important roles in
earthquake resistant design of buildings. In this paper, the author
applies the time-history method to evaluating the responses of
characteristics of ground motion to building structures. The
earthquakes with different amplitudes and durations of strong
motion are surveyed.

Key words - maximum amplitude of ground movement; the
duration of strong movement; ground acceleration; time-history
method; earthquakes.

tan s6 dao dong c6 ¥ nghia quan trong trong viéc thiét ké
khang chan cua cong trinh. Mdi dic trung déu c6 anh
hudng khac nhau dén phan g ctia cong trinh. Chang han,
bién do 16n nhit cia chuyén dong nén anh huong dén bién
d6 dao ddng cla cong trinh, khodng thoi gian kéo dai cua
chuyén dong manh anh huong dén mirc d6 tan pha ciia chan
dong nén 1én cong trinh va ndi dung tan sé anh hudng dén
tan sd, chu ky dao dong cua cong trinh [1, 10].

Trong ndi dung bai bao, tac gia chi tap trung khao sat
cic dic trung: bién do 1on nhat cia chuyén dong nén,
khoang thoi gian kéo dai cua chuyén dong manh dén két
cau cong trinh xay dung khi chiu tai trong dong dat.

a. Bién dd 16m nhit ciia chuyén dong nén [1, 4, 10]

Bién d6 16n nhit cua chuyén dong nén duogc thé hién dudi
nhiéu dang khéac nhau: Dinh cua chuyén dong nén va gia toc
arwms (can bac hai trung binh binh phwong cua gia tbe nén dat).

- Dinh cua chuyén dong nén c6 thé 1a gia toc dinh, van
téc dinh, chuyén vi dinh. Trong do, thong tin quan trong
nhét dung trong thiét ké khang chan 1a gia toc 16n nhit hay
con goi la gia tc dinh ciia nén dat. Gia toc nay khong cung
cap cac thong tin lién quan t&i lich sir bién thién cua gia te
nén theo thoi gian.

- Gia toc arms 1 gia toc trung binh cia thoi gian, 1a
thong s6 biéu thi chuyén dong ciia nén dat trong d6 co xét
dén bién do ciing nhu ndi dung tan s ciia chuyén dong.

b. Khoang thoi gian kéo dai ciia chuyén dong manh

[1, 4, 10]

Khoang thoi gian kéo dai chuyén dong manh cia nén
dat c6 anh huong 16n dén su pha hoai két ciu cong trinh
xay dung do ddng dét gay ra. Khoang thoi gian kéo dai
chuyén dong manh cua nén dit dugc dinh nghia 1a khoang
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thoi gian can dé giai phong lugng ning lugng bién dang
tich iy doc theo dut gay.

Gia toc d6 cua mdt tran dong dit 1a tap hop tht ca cac
gia tbc cua chuyén dong nén tir khi bat dau dong dat cho
dén khi mat dét tro lai binh thuong. Trong ky thuat, chi
phin gia téc 6 c6 chuyén dong manh méi co ¥ nghia quan
trong. Do d6, trong dia chén hoc cong trinh, nguoi ta dinh
nghia khoang thoi gian kéo dai chuyén dong manh la
khoang thoi gian nén dat chan dong véi bién do 16m, tic 1a
bién d6 co kha nang gay ra pha hoai cong trinh.

Hién nay, trén thé gidi da c6 mot sb tac gia nghién ciru
vé phuong phap lich sir thoi gian dé danh gia anh huong cta
thoi gian dong dat dén két cau cong trinh xay dung [1, 2, 6,
7,12, 13]. O nudc ta ciing ¢ mot sé cong trinh nghién ctru
clia tac gia Nguyén Lé Ninh, Tran Ngoc Cudng [10, 13, 14]
cling dé cap dén van dé nay; tuy nhién, hiu nhu céc tic gia
chua tinh toan va phan tich cu thé anh huong dén cong trinh
nhur thé nao. Do d6, viéc nghién ctru, khao sat cac ddc trung
ctia chuyén dong nén dit dén két ciu cong trinh xay dung 1a
van d& méi va c6 tinh thoi su.

2. Co s Iy thuyét tinh toan dong dit theo phwong phap
lich sw thoi gian [1, 3, 4]

C6 hai cach tinh dong dit theo phwong phép lich sir thoi
gian: Phuong phdp tich phan dang dao dong (Modal) va
Phuong phap tich phén truc tiép phuong trinh dao dong
tong thé (Direct Integration).

2.1. Phwong phdp tich phén cdc dang dao dong (Modal)

Ta c6 thé Iy twong hoa cong trinh N tang thanh hé co
khdi lwong tap trung dat tai mdi tang. Phuong trinh chuyén
dong tong quat ctia hé N tang:

]+ felfo]+ [KI[u] -—ml3 0,0 @
Trong do:

- [m];[c];[K]1an luot la ma tran khdi lugng, ma tran
hé s6 can va ma tran do cing.

- [u@®]; [u)];[u(t)]1an luot la ma tran gia toc, ma tran
van téc, ma tran chuyén vi theo phuong u.

Phuong trinh chuyén dong cua hé N tang trong hé toa
d6 chuan ung véi dang dao dong thir n:

M, Y, (t)+C,Y, (t) + K,Y,(t) =-L,,(t) )
" =
Y. (1) +2a,Y, (1) + @Y, (1) = ©)
Trong do:

- Y (1):Y, (1); Y, (t) lan luot la gia tdc, van téc, chuyén
vi cua hé trong hé toa do chuan.
- M, ={®,} [m]{®,} khdi lugng quy doi.
={@,} [c]{®
“K,={0,}'[k]{®
{

“L,= (I)n}T [m]{l}

n} hé s6 can quy ddi.

) do clmg quy dbi.

- {(I)n}: Ma tran dang dao dong tng véi tan s6 dao
dong thtr n cta hé.

Taco (3) la phwong trinh dao dong cua hé mdt bac ty do
Vv6i tan s6 dao dong riéng (,) va hé sb giam chin g, dugc

kich thich 6 bac Ln béi gia tde nén U, (t). Loi giai chuyén

M n
vi trong hé toa do chuén la tich phan Duhamel duéi dang:
L .
Y (t)=—-—0" I sin[o,, (t-1)]dr (4)
n nD 0
Voi o, =0, l—&ﬁ 5)

. Sy dong gbp cua dang dao dong thir n vao chuyén vi tai
tang thtr j duogc xac dinh trong hé toa do thuec:

u,()=®,Y,(t);vsij=1,2,...N (6)

jn+n

u, ()= —ﬁm—“ j i, () sinfm 5 (t—7)]dr (7)

n nD 0
Bién dang twong dbi cua ting trén so voi tang dudi:
Ajn (t) = ujn (t) _uj—l,n (t) (8)
[f, ©] = [K][u,©] = [k]{®, } Y, (1)
=) [m]{®, }Y, (1)

Luc ngang tac dung tai timg tang tht j do dang dao
déng thlr n gay ra:

f, () =M@, n(t)

9)

(10)

fjn (t) = n

t
m® " jug(r 0 sin[w, (t-1)]de (11)
® 0

nD
Luc cit va mo-men tai mong do dao dong thir n gy ra

N
dugc tinh: V,, () =D f, (1) (12)

=1

Mo (=31, 0) (13

Trong mdi budc thoi gian, tmg xir tong thé cua két ciu
duoc xac dinh bang cach két hgp ing xur ctia tat ca cac dang

dao dong: r(t) = i r.(t) (14)
o1
Chuyén vi, lyc cudng birc tai tang thi j:
0,0 = 30,0 1,0 =35, (15)
Luc cét day, md-men day duoc viét:
V(0= 3 Vo0 ()7 My (0= M, (0 (16)

2.2. Tich phén truc tiép phwong trinh dao dong tong thé
(Direct Integration)

Theo phuong phép nay, tryc thoi gian dugce chia thanh
nhiéu khoang nhé dt. Trong mdi budc thoi gian, hé phuong
trinh vi phan dugc thay bang hé phuong trinh dai s0 véi an
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s6 1a chuyén vi cia két cAu. Cac sb hang biét trude cua hé
két cau dugc xac dinh tr mot s6 gia thuyét vé dicu kién
bién thién cuia tai trong tac dong hoac gia toc nén trong
khoang thoi gian moi budc. Phan ung toan phan cta hé két
cau xac dinh dugce ¢ cudi mot budc thoi gian s€ tro thanh
dicu ki¢n ban dau dé tinh toan phan tng cta h¢ két cau &
budce thoi gian tiep theo. Qua trinh tinh toan 13p lai cho tat
ca cac budc thoi gian duogc xét t6i. Thu thuat tinh toan nay
c6 tén goi la phuong phap tich phéan tung budc mot. Bé
duoc ket qua c6 do tin cdy can thiet, hé két cau can dugc
tinh toan véi gia tbc nén Uy (t) khac nhau.
2.3. Té hop hé qud cdc thanh phan tic dpng dong dit
Khi phan tich két ciu theo mé hinh bai toan khong gian, céc
thanh phan nam ngang cua tac dong dong dat phai dugc xem
x¢ét la tic dong dong thoi nén ta c6 thé t0 hop nhu sau [3, 4]:
Eex “+” 0,30.Egy
0,30.Eex “+” Eev
Trong d6:

“+” . Co nghia 1a “td hop v6i™;

Eex :H¢ qua tac dong dong d4t theo truc ndm ngang
X cua ket cau;
Eev  : Hé qua tac dong dong dit theo truc nim ngang

Y vudng gbc cia ket cau.

3. Két qua nghién ctru va khao sat
3.1. 86 ligu phan tich

~ Cong trinh 14 tang két ciu bé tong cdt thép co6 mit bang
két cau tang dién hinh nhu sau:
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Hinh 2. Mdt bang két cau tang dién hinh (tang 2-14)
Vit ligu: Bé tong ct thép; bé tong cap bén B25.

Chiéu cao moi ’téng h:= 3,6 (m); khoang cach tir dim
mong (da kiéng) dén dai méng 2,0 (m).

Tiét dién san, dim, cot va 15i thang may nhu sau:

- San S1 (12 em); S2 (10 cm); Loi day 8 = 25 cm;

- Dam D1, D2, D3 (25x40) cm, Dam D4 (25x55) cm;

- Cot C1 (30x60) cm, Cot C2 (30x70) cm.

S6 liéu tai trong [3, 5]:

- Tinh tai do trong ll{qng pén than két cdu: san, dam,
cOt, vach, ... khai bdo phan mém ETABS v9.2.0 ty tinh.

- Tinh tai cac 16p cau tao san: 1,1 kN/m2.

- Hoat tai san: ps; = 2,4 KN/m?; ps = 3,6 KN/m?.
3.2. Cdc truwong hop phdn tich

1. Trwomg hop 1: Tran dong dit Altadena co gia tc

cuc dai agr = 438,913 cm/s? tai th(‘yi’diémt = 2,84 s va thoi
gian kéo dai chuyén dong manh ngan.

2. Truwomg hop 2: Tran dong 'dét Elcentrol cé gia tc
cuc dai duoc quy doi theo gia toc trong trudng g: agr =
0,3129 (g) tai thoi diémt=2,15s.

3. Truong hop 3: Ta khuéch dai gia toc néq trén dong
dat Elcentrol (agr = 0,3129 g) d€ co cung gia toc nén cuc
dai vé6i tran dong dat Altadane (agr = 438,913 cm/s?) bang

caich nhan hé s6 diéu chinh Scale Factor:
B 438,913.0,01 _143
0,3129.9,81

Goi tran dong dét sau khi duoc khuéch dai 1a Elcentro?.

Nhin xét:

- Truong hop (2) va (3): C6 cung thoi gian kéo dai chuyén
d(f)ng manh nhung cqc‘mg d6 tran dong dét’ElcentrOZ da duoc
khuéch dai 1én 1,43 1an so voi tran dong dat Elcentrol.

- Truong hop (1) V§1 (3): C6 cung gia tdc dinh nhung
thoi gian keo dai chuyén dong manh khéc nhau rat nhicu.
Trén dong dat Elcentro2 c6 thoi gian kéo dai chuyén dong
manh nhiéu hon so vai trdn ddng dat Altadane.

3.3. Phan tich dpng dit cong trinh trong phin mém
ETABSv9.2.0

oV T

Hinh 3. M6 hinh két cdu cong trinh trong phan mém ETABS
3.3.2. Khai béo cac biéu do gia toc nén [1, 9, 14]
Tién hanh khai bao biéu db gia tbc nén tran dong dat
Elcentro nhu Hinh 4.

Time History Function Definition | = || B 3DView

Function Name [ELCENTROX ‘
Funcion il Values e
Fie Name E C TmeandFunchonVaves
‘c\mss\wnﬁé\dwmo\»e‘d%] a2 (@ Values atEquallntervalsof |001
i Pick Function Data File
Head Lines o Skip ] @4- g "
> B Desktop » -4
P Chasotmsparlietosip [0 | SO e
Nunbes of Pins pr Lne F || Oniev Newfolde T+ [0

E J GiaTochEn

Convert o User Defired | ViewFike

Funchion Gragh

{ Favorites
B Deskiop
& Downloads

£ RecentPlaces |-

3 Libraries

= Documents

o Music

&= Pictures

B Videos

M Comouter .
File name: |-ELC180 v |Allfiles (".%) B

[ open ][ cones

Hinh 4. Biéu d6 gia téc nén tran déng ddt Elcentro

Dbi véi tran dong dat Altadena khai bao tuong ty.
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3.3.3. Khai béo cac trieong hop phan tich déng ddt [9]
Véi m@i truong hop phan tich ta xét theo ca hai phuong

X vay. Dé t6 hop hé qua cua dong dat theo moi phuong ta

can xét dén anh huong cuia phuong con lai.

Time History Case Data

History Case Name ALTADEMNAR
Options
AnalysisType Madal Damping bodifu/Show....
Lirear - Mumber of Output Time Steps | 2000
QOutput Time Step Size n.0z2
Start from Previous History -
Load Assignments
Load Function Scale Factar Arrwal Time Angle

accdr2 v |[aLTADEN: ~|[3000E-03

ace dir 1 ALTADEMNAK | 0.01

Modal Damping

‘ Damping for all Modes

0. 05|

ok |

Cancel |

Hinh 5. Khai bdo trong hop déng ddt Altadena (phirong X)

DP6i v6i cac truong hop dong dat Elcentrol va

Elcentro2 khai bao tuong tu.

3.4. Két qud phan tich
Phén tich dong dat theo phuong phap lich s thoi gian
dua theo biéu d gia toc nén hai tran dong dat Elcentro va
Altadena véi ba truong hop phén tich (1) - Altadena; (2) -
Elcentrol va (3) - Elcentro2, ta dugc két qua dong dat dbi

v6i khung K6 nhu sau:

3.4.1. T6 hop chuyén vi khung K6 (theo phiong X)

Bing 1. Chuyén vi khung K6 khi phan tich Altadena;
Elcentrol va Elcentro2

Ting Altadena | Elcentrol |[Elcentro2| so sanh | So sanh
(1) ) @ |V&E)|2)&E)

15-Mai| 0,0603 | 0,2316 | 0,3312 | 449,3% | 43,0%
14 0,0555 | 0,22376 0,32 476,6% | 43,0%
13 0,0534 | 0,21264 0,304 | 469,3% | 43,0%
12 0,0533 | 0,19808 | 0,28328 | 431,5% | 43,0%
11 0,0522 | 0,1808 | 0,25856 | 395,3% | 43,0%
10 0,048 0,16144 | 0,2308 | 380,8% | 43,0%
9 0,0492 | 0,14056 | 0,20096 | 308,5% | 43,0%
8 0,0465 | 0,11904 | 0,17024 | 266,1% | 43,0%
7 0,0413 | 0,10296 | 0,1472 | 256,4% | 43,0%
6 0,0365 | 0,08992 | 0,12856 | 252,2% | 43,0%
5 0,0331 | 0,07688 | 0,10992 | 232,1% | 43,0%
4 0,0292 | 0,06008 | 0,08592 | 194,2% | 43,0%
3 0,0214 | 0,04008 | 0,05736 | 168,0% | 43,1%
2 0,0105 | 0,01864 | 0,02672 | 154,5% | 43,3%
1 0,0009 | 0,00152 | 0,00224 | 148,9% | 47,4%

0.35
h
03 | Altadena
- —&—FElcentrol
g0.25
— —=—Elcentro2 ]
= 02
e
:'-
2015
g
0.1
0.05
0@
1 23 4 5 6 7 9 101112131415

. 8
Tang

Hinh 6. Chuyén vi khung K6 khi phan tich Altadena;
Elcentrol va Elcentro2

3.4.2. T6 hop néi luc cot khung K6 (theo phiong X)

Bdng 2. Luc cdt chan cét truc A khung K6 khi
phan tich Altadena; Elcentrol va Elcentro2

ring Altadena Elcelntro Elcezntro Slofg‘j‘”;‘ 5202“2
O 2 3 D&E)|@)&E)
15-Mai| 31208 41.183 58.890 88,7% 43,0%
14 65.333 72.255 | 103.313 | 58,1% 43,0%
13 79.958 | 102.368 | 146.378 | 83,1% 43,0%
12 75.863 | 125.198 | 179.010 | 136,0% | 43,0%
11 58.058 | 142.133 | 203.235 | 250,1% | 43,0%
10 64.530 | 154.005 | 220.208 | 241,2% | 43,0%
9 92.738 | 160.958 | 230.145 | 148,2% | 43,0%
8 104.955 | 169.823 | 242.828 | 131,4% | 43,0%
7 95.933 | 164.948 | 235.860 | 145,9% | 43,0%
6 72.345 | 146.558 | 209.558 | 189,7% | 43,0%
5 56.258 | 147.500 | 197.288 | 250,7% | 33,8%
4 55.523 | 162.135 | 231.833 | 317,5% | 43,0%
3 81.075 | 187.718 | 268.410 | 231,1% | 43,0%
2 101.768 | 213.893 | 305.843 | 200,5% | 43,0%
1 145.193 | 306.345 | 438.030 | 201,7% | 43,0%
500
450 £ —=— Altadena
400 —e—Elcentrol
g 330 ——TFElcentro2
£ 300
E 250
= 200
150
100 A
50
0 1 1 1 1 1 1 1 1 1
1 2 3 4 5 ¢ 9 10 11 12 13 14 15

7.8
Tang

Hinh 7. Luc cdt chén cét truc A khung K6 khi xét Altadena,

Elcentrol va Elcentro2



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE DAI HOC DA NANG, SO 11(120).2017, QUYEN 3 53

Bdng 3. M6-men chdn cot truc A khung K6 khi phdn tich,
Altadena; Elcentrol va Elcentro2

Bing 4. Hé quda 1om nhat ciia dong dit do Altadena; Elcentrol
va Elcentro2 doi voi khung K6

Elcentro |Elcentro Trudng hgp phén tich ddng dit|So s 4
x |Altadena 1 5 | Sosanh | Sosanh | |Gi4 tri khio EOPP ong CaUSo sanh So sanh
Tang ; Altadena |Elcentrol |Elcentro2| (1) va | (2) va
M) &G)| Q) &) sét
1) (2 ®) 1) ) ®) @) ®)
-Mai 0, 0, 4n vi 16
15-Mai| 17.637 27.212 38.909 | 120,6% | 43,0% C}rlllﬁ}*]en vi 16n| 60,3 2316 3312 249% | 43%
14 | 78395 | 75.285 |107.648 | 37,3% | 43,0% at (mm)
13 | 126.334 | 130.151 | 186.100 | 47,3% | 43,0% l,Luchcftt(Ckol\tl 1089 | 3063 | 3285 |202% | 7%
12 | 142727 | 177207 | 253382 | 775% | 430% | fo————
M0O-men cot
11 | 126.960 | 214.462 |306.652 | 141,5% | 43,0% onohit | 1019 | 4135 | 5012 | 208% | 43%
10 93.460 242.045 | 346.091 | 270,3% | 43,0% (KN.m)
9 126.326 | 261.699 | 374.195 | 196,2% | 43,0% 4. Ban lu
8 | 173174 | 278.813 | 398.666 | 130,2% | 43,0% - anuan e o
7 | 187.838 | 291.231 |416.422 | 121,7% | 43,0% - SO sanh cdc truong hop phan tich dgng dat (2) -
; . Elcentrol va (3) - Elcentro2, tac gia nhan thay, khi gia toc
6 162.659 | 277.309 | 396.515 | 143,8% | 43,0% cuc dai cua tran dong dat cang 16n (khuéch dai tran dong
5 117.845 | 243.595 |348.308 | 195,6% | 43,0% dat Elcentrol 1én 1,43 1an) thi hé qua dong dat cua két cau
4 87.869 | 242.913 |347.333 | 295,3% | 43,0% cang 16n (chuyén vi, ndi luyc ting 43%).
3 118.395 | 315.684 |451.387 | 281,3% | 43,0% - So sanh cdc truong hop phan tich dong dat (1) -
2 224,648 | 491.965 | 703.445 | 213,1% | 43,0% Altadena va (3) - Elcentro2, tac gia nhan thay thoi gian kéo
1 | 255.883 | 551.277 |788.253 | 208,1% | 43,0% dai chuyén dong manh cua tran dong dat Elcentro2 16n hon
nhiéu so voi tran dong dat Altadena, nén két qua chuyén vi,
200 noi lyc 16n nhat khi phan tich hai trdn dong dat chénh 1éch
800 4 —&— Altadena nhau rat 16n (chuyén vi tang 449%, ndi luc taing dén 208%).
700 —=—Elcentrol - Dudi tac dong ciia dong dat, chuyén vi cua cong trinh
2 600 ——TFlcentro? tang dan theo chi€u cao cong trinh va dat gia tri 1on nhat
5 a0 | d6i voi phan két ciu tai dinh.
E 500
E 400 5. Két luan
é 300 Bai bao da nghién ctiru ung dung phuong phap lich sir
200 thoi gian vao phan tich ket cau cong trinh xay dung chiu
100 tai trong dong dat co xét dén cac dac trung ciia chuyén dong
0 nén dat (gia toc cuc dai va thoi gian kéo dai chuyén dong
1 2 3 456 7.8 910111213 14 15 manh cla cac tran dong dat khac nhau). Trong pham vi
Tang nghién clru ctia bai bao, tac gia c6 thé rut ra mot so ket ludn

Hinh 8. M6-men chdn cét truc A khung K6 khi xét Altadena;
Elcentrol va Elcentro2

3.4.3. Tong hop hé qua 1ém nhdt cia déng dat tac dung 1én

khung K6 (theo phuong X)
800
00 L Chuyén vi Max (mm)
EHLuce cat cot Max (KN)
600 r

8 Momen cot Max (KN.m)

(2) Eleentrol
Cac truong hop phéan tich

(1) Altadena (3) Elcentro?

Hinh 9. Biéu do thé hién hé qua lom nhdt ciia dong ddt do
Altadena; Elcentrol va Elcentro2 doi voi khung K6

nhu sau:

- H¢ qua dong dat: chuyén vi, n6i luc cua két cAu phu
thudc vao gia tdc cuc dai (PGA) cua tran dong dét. Khi gia
tdc cuc dai cua tran dong dat cang lon (tang 43%) thi h¢
qua dong dat tac dong 16n két cAu cang tang (chuyén vi, ndi
lyc tran dong dét Elcentro2 tang 43% so voi tran dong dét
Elcentrol).

- Hé qua dong dat: chuyén vi, noi luc cua két cau khong
nhitng phu thudc vao gia tri gia téc cuc dai cua tran dong
dét tai mot thoi diém (PGA) ma con phu thude rit 1on vao
thoi gian kéo dai chuyén dong manh cua tran dong dat do.
Ta thdy thoi gian kéo dai chuyén dong manh cia trdn dong
d4t Elcentro2 16n hon nhiéu so véi tran dong d4t Altadena
nén két qua chuyén vi, noi luc khi phan tich hai trdn dong
dat chénh léch réat 16n (chuyén vi ting 449%, ndi lyc ting
dén 208%).
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