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Tém tit — Két qua nghién ctru phén tich pho phan mg thiét ké cua 36 tran dong dat gan phay dut
gdy va 36 tran dong dat xa phay dut gay cho thay phd gia toc cta ket céu co chu ky nho chiu chuyen dong
mit dat gan phay dut gay 16n hon han phd gia toc ctia cung két cAu chiu dong dat xa. Véi két cau ¢6 chu
ky dudi khoang 1,25s thi phd phan tng ciia két cau chiu dong dit gan 16n hon dong dét xa.

Abstract — The results of the study and analysis of the design response spectrum of 36 earthquakes
near the fault fault and 36 earthquakes far from the fault show that the acceleration spectrum of structures
with a small period subjected to ground motion near-fault is much larger than that of the same structure
subjected to far-fault. For structures with a period of less than 1.25s, the response spectrum of the structure
subjected to near-fault is larger than that of far-fault.

Tir khéa — Ung xir két cau, phay dit gdy, gia toc nén, near-fault, far-fault.

1. Pat van dé

Theo Nguyén Lé Ninh (2011), Viét Nam trong nhirng nam gan day dong dat dién ra lién
tuc ¢ nhiéu noi véi tan suat va cuong do ngay cang ting. Hau qua ngdy cang nghiém trong cua
cac tran dong dat gan phay dut gay dé thu hat sy quan tam cua nhiéu nha nghién ctru. Nhiing
nghién ctru vé dic diém khac biét cla cac tran dong dat gan so voi cac tran dong dat xa phay
dut gay nhu dugc trinh bay trong phan sau va mot sé nghién ctru vé két cau bé tong cdt thép
chiu dong dat gan ciing da dugc thuc hién.

Trong nghién ciru nay, cac chuyén dong mit dit gan va xa phay dit giy duoc lya chon
tuong g véi cac do manh khac nhau. Sau d6, cac phén tich phd phan tmg duoc tién hanh va
phé trung binh twong tng véi cac dd manh khac nhau duoc xac dinh. Két qua cho thay phd
phan tng cua cong trinh chiu dong dat gan co khac bi€t 16n so voi pho tng v6i dong dat xa.
Sau khi xdy dung duoc phd phan tng cia cac gia toc nén gan phay dut géy (near-fault) va xa
phay dut gay (far-fault), nghién ctru “Phdn tich ng xik két cau cong trinh chiu déng dat near-
fault va far-fault siv dung phirong phdp phé phdn mg” dé tim ra quy luat ing xir va giai phap
xtr 1y két cau khi cong trinh chiu tai trong dong dat.

2. Tiéu chuin thiét ké cong trinh chiu dong dat tai Viét Nam

Tiéu chuan Viét Nam (TCVN) 9386:2012 — Thiét ké cong trinh chiu dong dét 1a tiéu chuan
hién hanh tai qudc gia Viét Nam va dugc bién soan trén co s chip nhan Eurocode 8: Design
of structures for earthquake resistance c6 bo sung hodc thay thé cdc phan mang tinh dic thu
Viét Nam.

2.1. Gid tri gia téc nén thiét ké ag

Theo TCVN 9386:2012 gia toc nén thiét ké dugc xac dinh boi cong thirc:

Ag =Y Qgr

Vi agr 12 dinh gia tc nén tham chiéu trén 1anh thd Viét Nam va yi 1a hé s6 tim quan trong

ctia cong trinh. Theo gid tri ciia ag, TCVN 9386:2012 chia dong dat thanh ba truong hop:
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Pong dat manh a; > 0.08g, phai tinh toan va ciu tao khang chin;

DPong dit yéu 0.04g < ag < 0.08g, chi can ap dung cac giai phap khang chan di duoc giam
nhe;

DPong dit rat yéu a; < 0.04g, khong can thiét ké khang chén.
2.2. Phé phan irng dan hoi

Theo TCVN 9386:2012, phd phan ng dan hdi 1a tén goi tat cua pho phan ng gia tbc dan hoi,
pho nay biéu dién chuyén dong dat tai mot diém cho trude trén bé mat.
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Hinh 1. Phé phén teng dan hoi cho cdc logi nén tir A dén E (d§ cin 5%)
Nguon: TCVN 9386:2012
Theo Nguyén Xuan Chinh va cong sy (2011), dang cua phd phan tng dan h01 duoc lay nhu
nhau d6i voi hai muc tic dong dong dat véi yéu cau khong sup dd va v6i yéu cau han ché hu
hong.
2.3. Phwong phdp téng cdc ham dang séng sin

Cong thirc tong quat ¢é mé phong gian do gia tdc nén theo phuong phap tong cac ham dang
song sin:

N
ay(t) = E(t) Z A, sin(w,t + @)

Trong d6 @,,, w,, A, twong tng la pha ngau ;hién, tan s6 vong va bién do ctia ham sin thi n.
Vi A,, dugc xéac dinh theo pho nang lugng G(w) tai moi khoang chia déu Aw;
4,=2:G(0,) Ao

E(t) 1a ham cua gian dd gia toc nén;

ag(t) 1a gian d6 gia toc nén;
t 1a do dai gia tc nén mé phong, ¢ don vi 1a thoi gian;
N la tong budc thoi gian dugce chia theo t.
3. Phé phan ving
3.1. Phé phan ing ciia két céu chiu dpng dit gan va xa phay dit giy

Tir 72 bang gia téc dong dit duoc lwa chon dé nghién ctru, phd phan tng thiét ké trong
nghién ctru nay dugc xay dung dwa trén co s& Iy thuyét thu duoc va bang phan mém dugc viét
trén ngdn ngit Matlab, sau d6 két qua dugc so sanh voi két qua tir phdn mém Seismosignal 2016.
Phé gia tdc, phd van tdc va phd chuyén vi img véi 3 nhoém VSI = 73.13cm; VSI = 142.96¢cm;
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VSI =230.01cm s& duoc dung dé xac dinh phd trung binh ctia nhom. Két qua duoc trinh bay &
hinh 2 bén duéi:

——RSN3D
——RSN286
——RSN6397
—— RSNE2T
——RSN1052
——RSN1208
——RSN459

——RSN1476
——RSN1050

—— RSN1480
RSM4065

RSN1497
——RSN4097

RSN1502
——RSN4101

——RsN297
——RSN4102

——RSN302
—RSNA103

RSN4872
——RSNA126

——RSNB969
—— RSN4482

Chu ky (s)
2.a) Phé gia toc dpng dit gan 2.b) Phé gia toc dpng dit xa
Hinh 2. Phé gia toc iing véi VSI = 73.13cm.
Nguon: Két qud tir phan mém Matlab tw viét va phan mém Seismosignal 2016
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3.a) Phé gia toc dpng dit gin 3.b) Phé gia toc dpng dit xa

Hinh 3. Phé gia toc trng voi VSI = 142.96¢cm o
Nguon: Ket qud tir phan mém Matlab tw viét va phan mém Seismosignal 2016
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4.a) Pho gia toc dong dat gan 4.b) Pho gia toc dong dat xa

Hinh 4. Phé gia tc irng véi VSI = 230.01cm o
Nguon: Ket qua tir phan mém Matlab tw viét va phan mém Seismosignal 2016
Két qué phan tich phd phan ung thiét ké & hinh 2, hinh 3, hinh 4 cho théy Phé gia téc cua
két ciu co chu ky nho chiu chuyén dong mit dat gan phay du’t gdy 16n hon hin pho gia toc cua
cung két cau chiu dong dat xa. Tuy nhién, d6i v6i két cau co chu ky 16n, pho gia toc ctia dong
dat gan lai thap hon pho gia toc ctua dong dit xa.

Két qué phan tich pho phan ing thiét ké tir hinh 5, hinh 6, hinh 7 cho théy Phé véan téc cua
két cau co chu ky nho chiu chuyén dong mat dat gan phay dut gay 16n hon hin pho van toc ctia
cung | két cau chiu dong dat xa. Tuy nhién, d6i véi két cau c6 chu ky 16n, phd van toc ciia dong
dat gan lai thap hon phd van tdc cta dong dat xa.
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5.a) Pho van toc dong dat gan 5.b) Pho van toc dong dat xa

Hinh 5. Phé vin toc tmg véi VSI = 73.13cm o
Nguon: Ket qua tir phan mém Matlab tw viét va phan mém Seismosignal 2016
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6.a) Pho vin toc dong dat gan 6.b) Pho vin toc dong dit xa
Hinh 6. Pho vin toc ng voi VSI = 142.96cm
Nguon: Ket qua tir phan mém Matlab ty viét va phan mém Seismosignal 2016
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7.a) Pho van toc dong dat gan 7.b) Pho van toc dong dat xa

Hinh 7. Phé vin toc ieng voi VSI = 230.01cm o
Nguon: Ket qud tir phan mém Matlab tw viét va phan mém Seismosignal 2016
Két qua phén tich pho phan tng thiét ké ctia 72 bang gia tc dong dét gan (near-fault) va
xa (far-fault) c6 cung chi s6 cuong do phd van tdc - Velocity Spectrum Intensity (VSI) cho thay
su khac biét gitra phan Gmg ctia két ciu cong trinh khi chiu dong dit gan va xa nhu cac hinh 5,
hinh 6 va hinh 7.

Két qua cho thay sy khac biét 16n ctia phd phan Gmg cua két ciu chiu dong dat gan va xa
phay dat gdy. Vi két cau co chu ky dudi khoang 1,25s, phd phan tmg cta két cau chiu dong
d4t gan 16n hon dong dét xa; voi nhitng két cau co chu ky dai hon khoang 1,25s thi dong dat
gan co thé it gdy nguy hiém hon.
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3.2. Kiém chirng dé tin cdy ciia chwong trinh Code Matlab

Dé kiém chung tinh chinh xac va do tin cdy cua chuong trinh xay dung phd phan tng tir
do thi gia toc dong dat tu viet trén ngén nglt Matlab, nghién ctru so sanh két qua dat duoc voi
két qua tir cac chuong trinh phan mém thuong mai nhu Bispec, Seismosignal.
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Hinh 8. Do thi gia toc trin djng dit Elcentro . .
Nguon: Ket qua tir phan mém Matlab tw viét va phan mém Seismosignal 2016
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Hinh 9. Dit ligu dong dd"t tir Rhén mém Bispec o
Nguon: Ket qua tir phan mém Matlab tuw viét va phan mém Seismosignal 2016
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Hinh 10. Phé gia téc va gid tri phé gia téc
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Hinh 11. Phé gia toc va gid tri pho gia téc
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Nguon: Két qua tir phan mém Matlab tie viét va phan mém Seismosignal 2016

Dé l1am bai toan kiém chung, nghién ctru chon lya bing gia toc nén dong dat cta tran dong
dat Elcentro nhu hinh 10. Sau d6 sir dung chwong trinh Code Matlab dé xay dung pho gia tdc,
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pho van toc va phd chuyén vi. Két qua s€ dugc so sanh voi phd gia toc, phd van toc va pho
chuyén vi tr phan mém Bispec.

Nhu véy, phd phan tmg thiét ké (phé gia toc, phd van tdc, phd chuyén vi) duoc xay dung
tir chuong trinh tu viét str dung ngén ngir Matlab c6 két qua trung khép véi phd phan tng tir
céc chuong trinh thuong mai nhu Seismosignal, Bispec. Didu nay cho thay tinh ding dén va d6
tin cdy cua chuong trinh tu xay dung.

4. Két luan

Két qua phan tich phd phan ung thlet ké bang gia tbc dong dat gan (near-fault) va xa (far-
fault) co cung chi s6 cuong do pho van téc cho thay c6 sur khac biét ro rang gilta phan (mg cua
két cAu cong trinh khi chiu dong dat gan va két ciu cong trinh khi chiu dong dat xa. Pho gia tdc
ctia két cAu co chu ky nho chiu chuyén dong mit dt gin phay dut gy 16n hon han phd gia toc
cta cung két ciu chiu dong dit xa. Tuy nhién, d6i véi két cau co chu ky 16n, phd gia tée cua
dong dat gan lai thap hon phd gia tc cua dong dat xa.

Két qua cho thay su khac biét 16n ctia phd phan Gmg cua két cdu chju dong dit gan va xa
phay durt gdy. Véi két cau co chu ky dudi khoang 1,25s thi phd phan Gng cta két cau chiu dong
dét gan 16n hon dong dit xa. Tuy nhién, v6i nhimg két cau c6 chu ky dai hon khoang 1,25s thi
dong dat gan c6 thé it gdy nguy hiém hon.
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