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TGM TAT

Trung tam nghién ciu dong dat California. My (PEER-Pacific
Earthquake Engineering Research, California, USA) két hop vai
Truang Bai hoe Trentro, ltaly td chic cude thi du doan két qua
thi nghiém bing ban rung cia mat khung thép 3 téng duai tai
trong ding dat. 0 thi nghiém nay, mat hé can khdi legng tac
dang béng chi mai gdn tai tdng mai cia mat khung k&t cau
thép 3 tang va dugc thi nghiem dudi tai trong dong dét bang
thigt bi bang rung. Bai bao trinh bay nghién ctu st dung phén
mém phan tich két c&u SAP2000 dé so sanh s phan @ng cia
hé khung cd gén hé can va khong cd he can khdi lreng. Cac
thang sd vé chuyén vi, gia tdc, lyc cét day dugc xac dinh va sau
dd giri ket qua dé so sanh vai ket qua thi nghiem. Két qué cho
thdy he can khdi legng ca anh hedng dén chuyén vi. gia tdc va
phan ng cia ket cau.

Tir khda: Khung thép; thi nghiém; hé cén; chuyén vi; gia tdc,

ABSTRACT

PEER is organizing a blind prediction contest for predicting the
experimental results obtained from a Shaking Table test campaign
carried out at the PEER Center, Berkeley, California, in collaboration
with the University of Trento, ltaly. The experimental tests, performed
on a steel Moment Resisting Frame, pursued the aim of physically
demonstrating the effectiveness of a novel device for seismic action
mitigation, called Impact Mass Damper (IMD). The basic operating
principle of the device is to induce counteracting impulsive forces on
the structure. This research presents an entry based on the dynamic
analysis by using the computer program SAPZ000 to identify the
seismic responses: displacement, acceleration, base shear and impact
force under different ground motions. The comparision between two
models shows the effect impact mass damper on structure behavior.
Key works: Steel frame; damper; experimental; displacement;
acceleration.

1.GIOI THIEU

Cac loai tdi trong dong nhu: déng dat, gio, hoac tai trong né
c6 thé anh hudng dén tudi tho két cdu cong trinh xay dung vi
cac tai trong nay lién quan dén dao dong cua két cau coéng
trinh [1-2]. D€ han ché& dao dong thi mét s6 thiét bi giam dao
dong da dugc nghién ctu trong moét sé nghién cltu trudc day
[3-5]. Quéa cau thay déi khéi luong [6-7], hay hé can khéi lugng
tac dong [8-11] la nhing thiét bi hay dugc 4p dung hién nay vi
chi phi thap, hiéu qua, tinh co déng va lap dung nhanh va c6
hiéu qua trong viéc giam dao dong va tan s6 cla cac cong trinh
do tai trong déng dat hay tai trong gié dac biét la két cdu cao
tang. Mot bo giam chan tac dong (IMD) méi dugc nghién clu
dua trén thi nghiém bang ban rung tai trung tam déng dat
California, My nham xét anh hudng cta bé giam chan tac dong
dén Ung xr khung thép. & nghién ctu nay, mét khung thép
dugc thuc hién bdng phan mém SAP2000 [12] d€ m6 hinh
khung thép 3 tang c6 xét dén hé can khoi lugng tac déng. Muc
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tiéu cdia nghién ctu: 1) xét anh hudng cta hé can khéi lugng
tac dong dén phan lng cla cong trinh, 2) nghién ciu mé hinh
lién két dam-cét khac nhau cta khung, 3) so sanh danh gia cac
yéu t8 &nh hudng dén lam viéc cla thiét bi gidm chan cla két
cau. K&t qud nghién so sanh vé chuyén vi, gia téc, clla 2 mé
hinh c6 b6 gidm chan va khong c6 giam chan.

2.HE CAN KHOI LUGNG TAC DONG MOT BAC TU DO
Hé can khéi lugng tac déng (IMD) la thiét bi cdu tao gém

mét vat khéi lugng véi trong lugng la, m, , dugc gan véi hé két
cau chinh qua 10 xo va thiét bi can. Vat khoi lugng nay dugc
chdn badi hai nut chan & hai bén nhu Hinh 1. Khodng cach gita
hé can khoi lugng tac dong, m,, va hai nut chan la, d, cho phép
hé can khéi lugng tac déng cé thé va cham sang hai bén tréi va
phai clia 2 nut chan dudi tac dong cla tai trong déng.
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Hé can khéi lugng (IMD)

Chét chan

Hinh 1. Hé can khéi lugng téc dong mot bac tu do
B qua luc ma sat, khi &y phuong trinh vi phan chuyén déng
cla hé can khéi lugng tac dong dugc thé hién nhu sau:

mg U (1) + Cg u(s) (¢) + kg ug (1) =Py (1) (M

m; u; t)=0 (2)

trong do: u(t), m, ks va cg la chuyén vi, khéi lugng, do

cling va hé s6 can cla két cdu chinh; P, (¢) 1a ngoai luc tac dung 1én

két cau chinh; m; vay;(t) la khéi lugng va chuyén vi clia hé can
kh&i lugng tac dong. Co thé thay rang khi hé can khéi lugng , m,,

va cham vao nut chan hai bén, van téc v cham ctia phuang trinh
(1) va (2) xac dinh theo dinh luat bdo toan va déng hoc nhu sau :

3. KETQUA SO

3.1 Hé két cau

M6t khung thép 3 tang dugc lya chon ti mé hinh cudc thi
phan tich du doan két qua thi nghiém bang ban rung tai trung tam
DPong dat California, My dung dé phan tich cho nghién cdiu nay.
CAc tang c6 chiéu cao clia méi ting 2082 (mm), téng chiéu cao clia
khung thép 3 tang la 6248 mm. Dam c6t déu st dung cling 1 loai
tiét dién la ch nhat HSS 127x127x10 (mm). Dam lién két véi cot
bdng lién két moment theo phuang truc X nhu Hinh 2(a), con lién
két theo phuong Y st dung lién két khép nhu Hinh 2(b). Chan cot
st dung lién két khép theo ca hai phuang X va'y.
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3.2 Hé can khdi lugng tac dong (IMD)

Dé xét dén su anh hudng cla thiét bi gidm chan khi chiu tai
trong déng dat, thi mot thiét bi la hé can khéi lugng tac déng mai
(IMD) bao gém céc I6p chi dugc ghép vao nhau va dat trén tang
mai clia hé khung dé xét dén su dnh hudng dén ng xtt dong luc
hoc ctia hé khung. Hé can khéi luong tac dong cé thé trugt truot
Ién ray theo phuong truc Y. Hai tam thép hinh chit C dugc ¢6 dinh
xuéng tdm san thép bang bu I6ng dé lam chét chdn (Stopper) 2
bén clia hé can khéi lugng. Hinh 3 thé hién mat bang cla hé can

He can khéi lvong

Hinh 3. Hé can khdi lugng téc dong (IMD)

Bang 1 thé hién khéi lugng khung clia dam, cét, thanh gidng,
khai lugng tam thép va thiét bi gidm chan clia cactang 1,2 va 3.
Bang 1. Thong s6 hé khung va hé can khéi lugng tac dong

Khéi lugng Khéi lugng Ty s6 Ty s6 can
hé két cau hé can khoi luong ma/m (%)
chinhm (kg) | tac dong, mq, (kg)
11495 1127 0.09 1

3.3 M6 hinh hé khung bing phan mém Sap2000

a. M6 hinh

Nghién ctu nay st dung phan mém Sap2000 clia hang CSI [12]
d€ mo hinh va phan tich phan tng cho khung khéng cé va c6 hé
can khéi lugng dudi tac dung clia cac tran déng dat. Dam va cot
dugc khai bdo bang phan t thanh, tam san thép dugc mo hinh
bang phan tl dang tdm coi nhu tuyét déi cling. Lién két dam-cot
st dung lién két khép dugc moé hinh bang dé ciing xoay trong
t link.

(a) Khung thép 3 tang (b) Lién két trong Sap2000

Hinh 4. M6 hinh khung thép 3 tang (Sap2000)

b. Mé hinh hé can khéi lugng tac déng (IMD)

Hé can khai lugng tac déng (IMD) dugc mé hinh nhu Hinh 5(a).
Hé can khai lugng dugc mo hinh bang st dung link trong Sap2000
dung d@é so sanh véi hé khung khéng c6 hé can khéi lugng tac
doéng . Khe ha gitia hé can khdi luong va hai chét chdn dugc mé
hinh bang st dung gap link trong Sap2000 nhu Hinh 5(b). Hai chét
chan coi nhu ngam va cling nén dugc mé hinh bang linear link vai
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Hinh 5. M6 hinh thiét bi can khi lugng (IMD) trong thi nghiém Sap 2000.

Vat liéu cho cac tiét dién dam, cot va tdm san la thép A36 vai
modun dan hoi E=29000 ksi, cudng do chay f,= 0.268 N/ mm?,
cudng do téi han fu= 0.4 N/ mm?

4.KET QUA

4.1 Chu ky dao dong

Chu ky dao déng cua két cadu chua gan hé can khéi lugng &
dang dao déng thar 1,2 va 313 0.67, 0.16 va 0.08 giay, chu ky nay rat
gan vdi véi chu ky cta 3 dao déng dau tién tir mé hinh thi nghiém
12 0.68, 0.18 va 0.1 gidy. Hinh 6 thé hién 3 dang dao déng dau tién
cla khung chua gén hé can khéi lugng.

(b) Daodongthi 1 (c) Dao dng thi2  (d) Dao dong thi 3

Hinh 6. Dao dong ctia khung thép 3 tang khdng c6 hé cén khi lugng

Bang 3 so sanh cac gid tri vé chu ky, tan s6 cta khung thép 3
tdng cho mo hinh thi nghiém va moé hinh bang phan mém
Sap2000. C6 thé nhan thdy moé hinh bang hé khung bang phéan
mém Sap2000 kha tin cay.

Bang 3. Chu ky, tan s6 ctia khung thép khéng cé thiét bi can
khéi lugng

(a) Khung thép

Dao dong Chuky, T, (giay) Tan s6, f (Hz)
Thi Mo hinh Thi M6 hinh
nghiém | Sap2000 | nghiém | Sap2000
Dao dong thu 1 0.68 0.67 1.48 1.47
Dao déng thua 2 0.18 0.16 5.64 6.15
Dao déng thua 3 0.1 0.08 10.47 11.31

Mot mé hinh khung thép tuong ty c6 gan hé can khéi lugng
cling dugc phan tich bdng phan mém Sap2000 dé so sanh dudi tac
dung tai trong déng luc hoc. Ba dao déng dau tién ctia khung thép
c6 gén hé can khéi lugng dugc thé hién & Hinh 6.

(c) Daodongthir2  (d) Dao aéng thi3

(a) Khung thép
gdn hé cdn thit 1
Hinh 6. Dao ddng clia khung thép 3 tang cd hé cn khdi lugng (SAP20000)

(b) Dao dong
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C6 thé thdy hé can khéi lugng tac dong cé dnh hudng dén chu
ky va tan s6 dao dong cta khung thép. Chu ky dao déng va tan so6
cta khung cé gén thiét bi can nhoé hon so véi mé hinh khéng gén
thiét bi giam chan. Bang 4 so sanh céc gia tri vé chu ky, tan s6 cla
khung thép 3 tang khung thép c6 gan hé can va khéng c6 hé can
khéi luong.

Bang 4. So sanh két qua khung thép khéng c6 hé can va c6 hé
can khéi lugng

Chuky,T, (giay) Tan s6 ,f, (Hz)
Dao doéng Khéng co C6 hé can Khéng co Co hé
hé can khoi lugng hé can can khai

khoi lugng khoi lugng lugng

Dao déng 0.67 1.25 (gidy) 1.47 0.79
thi 1

Dao dbng 0.16 0.4 (giay) 6.15 249
tha 2

Dao dong 0.08 0.30 (giay) 11.31 3.36
tha 3

4.2 Phan iing dugi tran déng dat

Hon 10 tran ddng dat vai cudng dd khac nhau dé khao sat cta
hé khung thép 3 tang khéng cé hé can khéi lugng va c6 gan hé
can khéi lugng nhu Hinh 7.
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Hinh 7. 10 tran dong dat

Hinh 8 so sanh chuyén vj va gia téc tai tdng1,2, va 3 ca khéng
khong co va cé hé can khéi lugng dudi tac dung ctia tran déng dat
AG1. Chuyén vj tdng 3 I&n nhit Ia 118 mm va 108 mm cho khung
¢4 gan hé can va khung khéng c6 hé can khéi lugng tac déng,
trong khi @6 chuyén vi tai tdng 1 va 2 ca khung khéng cé hé can
khéi lugng tac dong va khung cé gan hé can khéi lugng nhé hon
tang 3. Tuong tu gia téc tai tang 3 cia khung c6 hé can khéi lugng
nho hon khung khéng cé hé can khéi lugng tac dong, trong khi do
gia tOc tai tdng 1 va 2 nho hon tang 3.

Khéng cs hé can khi luong

C6 hé cin khdi luong

a0
Thei gian (gidy)

(a)Phdn ting tdng 1

Knong cb hé cén khdi lugng

Chuyén vi (mm)

€6 he cn khdi lugng

80 100 20 140
Thei gian (giay)

(b)Phdn ting tang 2
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5. KET LUAN
Nghién ctru phan tich mé hinh va dong luc hoc cta khung két

H - Khang <61 ki eomg cdu thép cé xét dén thiét bi can khoi lugng tac ddng bang phan
: —— cohb ey mém Sap2000. Khung ¢6 st dung lién két dang lién két khép va
lien két moment theo 2 phuong khac nhau. 10 tran dong dat véi

o w w cudng d6 khac nhau dugc dung dé phan tich danh gia. Phan mém

T:?:vi gian (gigé“y)
(¢) Phdn ting tdng 3
Hinh 8. Phan ting chuyén vi dusi tran dong dét AG1

Sap2000 dugc dung dé phan tich va danh gia & nghién cdu nay.
Mot s6 két luan dugc dua ra nhu sau:
1.Hé can khéi lugng tac dong (IMD) c6 anh hudng dén chu ky,
tan s6 va chuyén vi hé khung.
2.Véi viéc st dung hé can khéi lugng tac dong thi lam giam
dang ké phan ting clia két cu dudi tac dung cla tai trong déng.
oo 3.Phan mém két cdu Sap2000 c6 thé mé hinh hoa hé can khéi
O lugng c6 cau tao phtic tap.
L&i cdm on
Nhom téac gid xin chan thanh cdm on Trudng Pai hoc Xay dung
Ha Noi da tai trg cho nghién clu nay trong khuén khé Dé tai ma
$0: 27-2023/KHXD.
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