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MO PAU
1. Tinh can thiét caa dé tai

Véi su tién bo khong nging cua khoa hoc cong nghé, cac cong trinh xay
dung trén Thé gidi ndi chung va Viét Nam ndi riéng dang phat trién véi cap tién
vé chiéu cao cling nhu d6 phirc tap. Pic trung chu yéu cia nha cao tang 1a sb
tﬁng nhiéu, d6 cao 16n, trong luong nang, chiu tac dong cua tai trong ngang. Khi
chiéu cao cta cong trinh cang ting thi mirc do phuc tap khi tinh toan thiét ké
cling gia tang theo. Pac biét 1a viéc xac dinh phan ing cua cong trinh trudc céc
yéu t6 tac dong cua diéu kién bén ngoai nhu tai trong do gié, dong dat, .... Tai
Hai Phong, do sb luong nha cao ting con it, mit khac do chiéu cao cta cac ngdi
nha cao tdng con twong ddi nho nén viée nghién ctru tinh toan con han ché. La
mot nguodi dang cong tac trong nganh xay dung cua Hai Phong, t61 chon nghién
clru dé tai “Nghién ctru va tinh toan nha cao tﬁng c6 xét dén tai trong dong tai
Hai Phong” dé 1am rd anh hudng cua tai trong dong tac dung 1én cong trinh. Tir
d6 s& c6 bién phap phu hop dé cong trinh dam bao kha ning chiu luc dudi tac
dung cua tai trong dong.

2. Muc dich ciia dé tai
- Nghién ctru su 1am viéc va thiét ké khung chiu tai trong ngang.

- Cac phuong phap xac dinh tai trong gi6 va dong dat tic dung 1én cong
trinh.

3. Poi twong va pham vi nghién ciru

- Pbi twong nghién ctru: cac cong trinh nha cao ting bé tong cbt thép
duoc xay dung tai Hai Phong

- Pham vi nghién ctru: cac cong trinh nha cao tang, két ciu khung bé tong
cot thép chiu tai trong gi6 va dong dat.

4. Phuong phap nghién ctru

- Tim hiéu 1y thuyét tinh to4n tac dong cua tai trong gi6 va dong dat theo
cac phuong phéap khac nhau.

- Phan tich, tinh toan cic dang dao dong riéng, chu ky, bién do va tai
trong dong tac dung 1én nha cao ting bang phuwong phap phan tir hitu han.

5. 'Y nghia khoa hoc va thuec tién cia dé tai

Nghién ctru va tinh toan nha cao tang chiu tai trong dong cé y nghia khoa
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hoc va thuc tién. K&t qua nghién ctru luan van cé thé st dung:

- Tai liéu tham khao cho sinh vién chuyén nghanh xay dung tai cac truong
Pai hoc, Cao déng.

- Tai li¢u tham khao cho céc ky su, can bd ky thuat xay dung.
6. Bo cuc luin viin

Luan van gdm nhitng ndi dung chinh sau:
Chuong 1. Tong quan vé két cau nha cao tang va nguyén ly tinh toén.

Chuwong 2. Co s& 1y thuyét tinh toan nha cao tang dudi tic dung cua tai trong
dong.

Chuwong 3. Tinh toan nha cao ting dudi tac dung cua tai trong dong.
K¢ét luan va kién nghi.

Tai liéu tham khdo.



CHUONG 1: TONG QUAN VE KET CAU NHA CAO TANG VA
NGUYEN LY TiNH TOAN.

1.1. Kh4i niém vé nha cao ting
1.1.1. Nguyén nhén xuit hi¢n nha cao ting

Hai Phong 13 thanh phd Cang quan trong, trung tim céng nghiép 16n nhat
phia Bic Viét Nam, déng tho1 cling 1a trung tam kinh té, van hoa, gido duc, khoa
hoc, thuong mai va cong nghé ctia ving duyén hai Bic bo. Hai Phong 1a thanh
phé 16n thir 3 va ciing c6 dan sb dong thir 3 ciia Viét Nam. Do su phat trién
manh mé& vé kinh té va xa hoi dan dén tai mot s6 khu vue ndi d6 dan sb tap trung
ngay cang dong dtic, nhu ciu vé nha &, vin phong lam viéc, trung tdm thuong
mai, khach san, ... ting 1én danh ké, trong khi d6 quy dat xay dung lai thiéu
trAm trong. Ngoai ra, dé thuén lgi cho quan hé cong tac, vi¢c bd tri nhiéu van
phong cong ty gan nhau ciing 13 yéu t6 thuc day phat trién kinh té, giam chi phi
van hanh ... Piéu nay di thuc day sy hinh thanh va phat trién nha cao tang.
1.1.2. Pinh nghia va phén loai nha cao ting

a. Dinh nghia

Theo Uy ban Nha cao ting Qudc té: “Ngoi nha ma chiéu cao cta nd 1a
yéu tb quyét dinh cac diéu kién thiét ké, thi cong hodc str dung khac voi ngdi
nha thong thuong duoc goi 1a nha cao tang”.

b. Phan loai

- Phan loai theo muc dich st dung: nha ¢, nha lam viéc va céac dich vu
khac.

- Phan loai theo hinh dang:

+ Nha thap: mit bang vudng, tron, tam giac hay da giac déu. Viéc
giao thong theo phuong dung, tap trung & mot khu vuc duy nhat (khach san,
phong lam viéc).

+ Nha dang thanh: mit bang hinh chit nhat, c6 nhiéu don vi giao
thong theo phuong dung (nha 6).

- Phan loai theo chiéu cao nha:
+ Nha cao tang loai I: tir 9 dén 16 tang (tir 40 dén 50m).

+ Nha cao tang loai II: tir 17 dén 25 tang (dudi 80m).



+ Nha cao tang loai III: tir 26 dén 40 tang (dudi 100m).
+ Nha rit cao: trén 40 tang (trén 100m).
- Phéan loai theo vt liéu co ban dung dé thi cong két cu chiju luc:
+ Nha cao ting bang bé tong cdt thép.
+ Nha cao tang bang thép.
+ Nha cao tang c6 két ciu hdn hop bé tong cbt thép va thép.

Vé mat két cAu, mot cong trinh dugc dinh nghia Ia cao tﬁng khi d6 bén
vitng va chuyén vi ctia n6 do tai trong ngang quyét dinh. Tai trong ngang bao
gdm tai trong gid, dong dat, ...

1.2. Tai trong tac dong

a. Tai trong thing ding

- Tai trong thuong xuyén: 1a tai trong cé vi tri, phuong, chiéu tac dong va
gia tri khong doi trong qué trinh st dung.

- Tai trong tham thoi: 1a tai trong tdc dong khong thuong xuyén nhu:
nguoi, vt dung trong nha ... c6 phuong, chiéu, diém dat va gia tri c6 thé thay
doi.

b. T4i trong ngang

- Tai trong gi6 do tac dong cua khi hau va thoi tiét thay doi theo thoi gian,
d6 cao, dia diém dudi dang ap luc trén cac mat himg gié hodc hut gid ciia ngdi
nha.

- Tai trong dong dat 1a mot trong nhiing tai trong dac biét, 1a cac luc quan
tinh phat sinh trong cong trinh khi nén dat chuyén dong. Tai trong dong dat co
thé tac dung dong thoi theo phuong thang dung va phuong ngang. Trong tinh
toan két cau nha cao tang thuong chi xét dén tac dong ngang cia tai trong dong
dat.

c. Cac loai tai trong khac

- Tac dong do co ngot, tir bién ctia bé tong.

- Tac dong do anh hudng cia su lun khong déu.

- Tac dong do anh hudng cua su thay ddi nhiét 46, d6 Am moi truong.



- Tac dong do cac sai léch khi thi cong, do thi cong cac cong trinh 1an

Ngoai ra con c6 céc tai trong dac biét khac phat sinh do hoat dong ctia con
nguoi nhu hda hoan, chdy n6, mady moc, xe c0, thiét bi va dap vao cong trinh ...

1.3. Cac van dé trong thiét ké nha cao ting
Khi thiét ké nha cao tdng cin dam bao cac van dé sau:
- Théa man yéu cau vé kién trac, tham my, str dung.
- Pam bao d6 bén va 6n dinh.
- Pam bao d6 ctng, chuyén vi ngang.
- Nha cao tang phai c6 kha niang khang chan cao.

- Két cAu chiju luc phuong dimg va phuong ngang (khung, vach, 161 cimg)
chon, bé tri hop 1y.

- Giam trong lugng ban than.
- C6 kha ning chiu ltra cao, thoat hiém an toan.
1.4. Su 1am viéc ciia hé két cAu nha cao ting
1.4.1. Cac hé két cAu chiu lirc co ban ciia nha cao tang
a. Cac cau kién chiju luc co ban
- CAu kién dang thanh: cdt, dam, thanh chéng, thanh gi’fmg.

- Cau kién dang tam: tuong (vach dac hoac c6 10 ctra), san (san phang, san
suon, cac loai panen duc san c6 16 hodc nhiéu 16p ...).

- CAu kién khong gian: 1a cac vach nhiéu canh ho hodc khép kin, tao thanh
cac hop bd tri bén trong nha, dugc goi 13 161 cimg. Ngoai 16i cting bén trong, con
cO cac day cot bd tri theo chu vi nha véi khoang cach nhé tao thanh mot hé
khung bién dang tuong vay. Tiét dién cot ngoai bién c6 thé dic hodc rong. Khi
1a nhitng cot rdng hinh hop vudng hodc hinh tron s& tao nén hé két cau dugc goi
1a dng trong Ong.

b. Céac hé két ciu chiu luc co ban

- Céc hé ket cau co ban: két cau khung, két cau tuong chiu lyc, két cau 161
cung va két cau ong.



- Céc hé két cdu hon hop: két ciu khung — gidng, két cdu khung — vach,

két cau ong — 161 va két cau ong t6 hop.

- Céc h¢ két cau dac biét: két cau co6 tang cung, két cau c6 hé dam truyen,
két cau co h¢ giang lién tang va két cau c6 khung ghép.

1.4.2. Phwong phap lwa chon hé két ciu nha cao ting
a. Lwa chon theo chiéu cao, sb t?mg

Pé dam bao do cung, han ché chuyén vi ngang, tranh mét 6n dinh téng
thé can han ché chiéu cao va d6 manh (ty 1& chiéu cao trén chiéu rong cong
trinh) 1dy theo bang sau:

Bing 1.1: Bing chiéu cao téi da (m) va ty so gidi han giita chiéu cao va chiéu
rong H/B
(Nguén bang 1.2 — Két cau nha cao tang bé téng cot thép — PGS. TS Lé Thanh
Hudn)

Trudng Trudng hop c6 dong dat cap

Hé két cau hop khong
codong dit | Bvar 8 9
Nha khung MaxH = H/B 60m 60-55m 45m 25m
5 5-5 4 2

Nha khung | MaxH = H/B
vach va khung

130m 130-120m | 100m 50m

x 5 5-5 4 3

ong

Nha véch MaxH = H/B 140m | 140-120m | 120m 60m
5 6-6 4 4

Nha ong va|MaxH =H/B 180m 180-150m | 120m 70m

6ng trong 6ng 6 6_6 5 4

b. B6 tri miit bang két cau




Pé tranh duoc nhirng bat 1gi do bién dang x04n, mat bﬁng nha can chon
hinh don gian, c6 truc d6i xtmg it nhat 1a mot phuong, dic biét 1a di xtng trong
cach bé tri két cau chiu luc.

Khi bd tri két ciu chiu luyc nha cao tﬁng chiu tai trong dong dit con can
chay:
- Mit bang nén ddi xtng ca hai phuong truc nha.

- Moi quan hé gitra chiéu dai (L), chi€u rong cong trinh (B), d6 nho ra ctia
cac bd phan cong trinh (1), vi tri cac géc 1om trén mat bang can thdéa man céc
yéu cau trong bang sau:

Bdng 1.2: Bdng gioi han cua L, B, |
(Nguén bang 1.3 — Két cau nha cao tang bé téng cot thép — PGS. TS Lé Thanh

Hudn)
Cap dong dat L/B L/Bmax I/b
7 <6 <5 <2
8vao <5 <4 <15

c. B0 tri khe co giiin nhiét, khe hin, khe khang chéan

Khe khang chan phai dat theo sudt chiéu cao cong trinh, va c¢6 thé khong
phai kéo t6i mong. Khe bién dang con dugc xac dinh trén co so xac dinh chuyén
vi 16n nhét thudng & cac ting mai cong trinh do cac t6 hop tai trong bat loi nht
gay ra theo cong thirc:

Trong dé: u; VA U, 1 chuyén vi 16n nhat theo phuong nam ngang cia hai
khéi két cau ké nhau.

Khi cong trinh nam trong ving c¢6 dong dat thi chiéu rong khe lun, khe co
dan phai 1iy bang hodc 16n hon bé rong tdi thiéu cua khe khang chén theo bang
Sau.




Bing 1.3: Bdng bé rgng toi thiéu ciia khe khdang chin (mm)
(Nguon bang 1.5 — Két cdu nha cao tang bé tong cot thép — PGS. TS Lé Thanh

Hudn)
o Cap dong dat thiét ké (MSK-64)
H¢ két cau
6 7 8 9
Khung 4H + 10 SH -5 7H-35 10H - 80
Khung — véach cung 35H+9 4.2H -4 6H—-30 | 8.5H—-68
Véch — 16i 28H+7 3.5H-3 5H - 25 7TH —55

Ghi chl: H — B cao mdi ciia don nguyén thdp hon trong cdc don nguyén ké

nhau tinh bang mm.
d. B6 tri két cau theo phwong thing ding

Trong nha cao téng can thiét ké cac két cau chiu luc c6 d6 cung déng déu,
tranh su thay ddi dot theo chiéu cao. Trén mit cét théng ding, két cau cling can
dat dén do ddi ximg vé hinh hoc cling nhu vé khdi luong (chat tai).

Su thay doi dot ngdt do cing cua hé két cau (nhu viéc thong t?mg, giam
cot hodc dang cot hang, dang san dat cép) cling nhu viéc dung cac so dd két cau
c6 cac canh mong va két cau dang cong xon dai theo phuong ngang nha déu gay
ra su bat loi duéi tac dong cua cac tai trong dong.

d.1. B6 tri khung chiu lwc

Nén chon so d6 khung sao cho tai trong tic dong theo phuong ngang va
thang dimg duoc truyén truc tiép va ngin nhat xudng méng. Tranh st dung so
d6 khung hing cot tang dudi. Néu bat budc phai hang cot nhu vy, phai ¢ giai
phap ting cuong cac dam dd c6 du do ctimg chong udn va cat dudi tac dong cia
c4c tai trong tap trung 16n. Khong nén thiét ké dang khung thong tang.

Khi thiét ké khung can chon do ctng twong d6i ciia dAm nho hon cua cot
nham tranh kha nang cot bi pha hoai trudce dam

d.2. B6 tri vach cirng

Trong cac mit bang nha hinh chit nhat nén bd tri tir 3 vach tro 1én theo ca

2 phuong. Vach theo phuong ngang can bé tri déu dan, doi ximg tai cac vi tri
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gan dau hdi cong trinh, gian thang may, tai cac vi tri c6 bién d6i hinh dang trén
mat béng va nhitng vi tri ¢o6 tai trong 16n (san dat bé nude hodc cac thiét bi ky
thuat khac).

Nén thiét ké cac vach gidng nhau (vé d6 cung ciing nhu kich thudc hinh
hoc) va bd tri sao cho tim cing cua hé két cau trung voi tdm trong luc (trong
tam hinh hoc mit bing) ngdi nha.

Do cimg cua cac vach thuong chiém ty 1¢ 16n trong téng do clng ctia toan
hé. Vi vay, cac vach nén cé chiéu cao chay suot tir mong 1én mai va c6 do cing
khong ddi trén toan bo chiéu cao hodc néu phai giam thi giam dan tir dudi 1én
trén.

d.3. Bo tri 16i 6ng

Nén bd tri cac 16i, hop dbi ximg trén mit bang

Viéc thiét ké 6ng trong 6ng can thoa min cac yéu cau sau:

- Ty s6 gitra chiéu cao va chiéu rong ctia 6ng can 16n hon 3.

- Khoang cach giita cac tru - ong ngoai chu vi khong nén 16n hon chiéu
cao tdng va nén nho hon 3m. Mit cit tru - dng ngoai can dung dang chit nhat
hozc chir T. Dién tich ctia cot goc cd thé dung vach goéc hinh chir L hodc éng
goc.

- Khoang cach giira dng trong va dng ngoai khong nén 16n hon 10m.

1.5. Nguyén ly tinh toan két cau nha cao ting
1.5.1. Tai trong

Két cau nha cao ting can tinh toan thiét ké voi cac t6 hop tai trong thang
dung, tai trong gio va tai trong dong dat. Ngoai ra phai kiém tra anh hudng cia
su thay ddi nhiét do, anh huéng cua tur bién, tac dong cua nudc ngﬁm, ctia dat va
cac tai trong phat sinh trong qua trinh thi cong.

1.5.2. N§i dung va phuwong phap tinh toan

Két cdu nha cao téng can phai duogc tinh toan kiém tra vé do bén, bién
dang, 40 cting, 6n dinh va dao dong.

Noi luc va bién dang cua két cAu nha cao t?mg duoc tinh toan theo phuong
phap dan hoi. Céc cu kién dim co thé duoc diéu chinh lai theo quy luat lién
quan dén sy phan bd lai ndi lye do bién dang déo.
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1.5.3. Cac chi tiéu kiém tra két ciu

Kiém tra d0 bén, bién dang, 6n dinh tong thé va 6n dinh cuc bg cua két
cau dugc tien hanh theo céc ti€u chuan thict ké hi¢én hanh. Ngoai ra két cau nha
cao tang con phai théa man cac diéu ki¢n sau day:

+ Kiém tra 6n dinh chdng 1at: ty 18 gitta md men 14t do tai trong ngang
gay ra phai thoa mén diéu kién:
McL /M >15
Trong d6: Mci, M| 1a m6é men chéng lat va mo men lat.
+ Kiém tra d6 cing

Chuyén vi theo phuong ngang tai dinh két cdu cta nha cao tang tinh theo
phuong phap dan hdi phai thoa mén diéu kién:

. Két cau khung BTCT: f/H < 1/500
. Két cau khung — véch: f/H <1/750
. Két ciu tuong BTCT: f/H < 1/1000

Trong d6 f va H 1a chuyén vi theo phuong ngang ciia két cu va chiéu cao

cua cong trinh.
+ Kiém tra dao dong

Theo yéu cau st dung, gia toc cuc dai ciia chuyén dong tai dinh cong trinh
dudi tac dong ctia gid co gia tri nam trong gidi han cho phép:

vl <[Y]
Trong do:
ly|: Gia tri tinh toan cua gia téc cuc dai

[Y]: Gi4 tri cho phép cua gia toc, 14y bang 150mm/s.
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CHUONG 2: COSO LY THUYET TiNH TOAN NHA CAO TANG DUOI
TAC DUNG CUA TAI TRONG PONG

2.1. Gia thiét tinh toan

Tinh toan két ciu nha cao tang 1a viéc xac dinh trang thai Gng suat — bién
dang trong tung h¢, tirng bo phan cho dén tung cAu kién chiu luc duéi tac dong
ctia moi loai tai trong. O day chiing ta chu yéu xét dén phan tmg cua hé két cau

thang dumg khung, vach, 16i duédi tac dong cta tai trong ngang.
Mot sb gia thiét thuong dugce st dung trong tinh toan nha cao tang:

- Gia thiét ngdi nha lam viéc nhu mot thanh céng xon co do cting ubn
tuong duong do cimg cua cac hé két cAu hop thanh.

- Gia thiét mdi hé két cau chi c6 thé tiép thu mot phn tai trong ngang ty
1& v6i do cing udn (xodn) ctia chung, nhung duoc lién két chit ché voi cac hé
khac qua cac thanh giang lién két khdp hai dau.

- Gia thiét vé cac hé chiu lyc cing c6 mot dang duong cong udn.
2.2. So' d6 tinh toan

Can ctr vao cac gia thiét tinh toan c6 thé phan chia thanh cac so do tinh
theo nhiéu cach khac nhau

2.2.1. So d0 phang tinh toan theo hai chiéu

Cong trinh dugc md hinh héa dudi dang nhiing két cau phang theo hai
phuong mit bang chiu tac dong cua tai trong trong mat phang cua chung. Giita
cac hé dugc giang voi nhau boi cac day lién két khop hai dau va ¢ ngang mirc
san cac tang.

2.2.2. So’ d0 tinh toan khong gian

Cong trinh duoc moé hinh nhu mot hé khung va tim khong gian chiu tac
dong dong thoi cua ngoai luc theo phuong bat ky

2.3. Cac budc tinh toan
- Chon so d6 tinh toan.
- X4c dinh céc loai tai trong.
- Xac dinh céac dac trung hinh hoc va do cing cua két cAu.
- Phan phéi tai trong ngang vao cac hé chiu lyc.

12



- Xac dinh no1 luc, chuyén vi trong tung hé, ting cAu kién.

- Kiém tra céac diéu kién beén, chuyén vi va cac dic trung dong.

- Kiém tra 6n dinh cuc bo va én dinh téng thé cong trinh.
2.4. Xac dinh tai trong
2.4.1. Tai trong thang ding

Tai trong thing dimg tac dung 1én nha cao ting thuong gdém hai loai:
trong luong cua cong trinh (tinh tai) va tai trong st dung (hoat tai)

Do khi s ting nha cang ting 1én, xac suit xuit hién dong thoi tai trong sir
dung & tit ca cac tang cang giam, nén khi thiét ké cac két ciu thang dung cua
nha cao tang nguoi ta st dung hé sé giam tai. Trong TCVN 2737:1995 hé s6
giam tai dugc quy dinh nhu sau:

- Khi tinh dam chinh, dim phu, ban san: tai trong toan phan dugc phép
gidm nhu sau:

0.6

+ Khi dién tich san A <A; = 9m?, y,, = 0.4+ -

E

0.5

JATA,

- Khi x4c dinh lyc doc dé tinh cot, tuong, mong: tai trong toan ph?ln duoc

+ Khi dién tich san A > A, = 36m?, ,, =05+

phép giam nhu sau:
+ Poi voi céc phong néu ¢ muc 1, 2, 3, 4, 5 (bang 3, theco TCVN

-04
2737:1995), y,, =0.4+ ‘”MT

+ Pdi voi cac phong néu ¢ muc 6, 7, 8, 10, 12, 14 (bang 3, theo TCVN

-0.5
2737:1995), v, = o.5+"’AzT

Trong dé n: s6 san & phia trén tiét dién dang xét

Tuy nhién hoat tai thuong khong 16n so voi tai trong ban than (bang 15
dén 20%) nén khi thién vé an toan c6 thé khong xét téi cac hé sé giam tai. Trong
tinh toan khung nhiéu tang nhiéu nhip, nhat 1a hé khung khong gian con cho
phép khong xét toi cac phuong an chat tai bat loi (hoat tai) trén cac san.
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2.4.2. Tai trong gio

Tac dung cua gidé 1én codng trinh 1a tac dung ddng, nd phu thudc vao cac
yéu td ctia moi trudng xung quanh nhu dia hinh va hinh dang ctia manh dét xay
dung, do mém va dic diém mit ding cua cong trinh, su bd tri cac cong trinh lan

can.

Tai trong gié gébm 2 thanh phan: thanh phan tinh va thanh phan dong.
Theo TCVN 2737:1995, khi tinh toan nha cao dudi 40m va nha cong nghiép
mot ting cao dudi 36m voi ty sb d6 cao trén nhip nho hon 1.5, xdy dung & khu
vuc ¢ dang dia hinh A va B, thanh phan dong cia tai trong gi6 khong can tinh
dén.

*.Thanh phin tinh

Gi4 tri tiéu chuan thanh phan tinh coa tai trong gié duoc tinh theo cong
thirc:

W = Wy*k*c

Trong dé: Wy — gid tri dp luc gié ldy theo ban dé phan ving

Kk — hé so ké dén sy thay doi dp lie gié theo thoi gian

C — hé s6 khi dong

Bing 2.1: Bing dp luc gié theo ban do phén viing dp lwc gié linh tho Viét
Nam

(Nguén bang 4 — TCVN 2737:1995)

Vung ap luc gio I I Il AV V

W, (daN/m?) 65 95 125 155 185

P6i voi nha va cac cong trinh dugc xay dung tai cac vung c6 dia hinh
phtrc tap (hém nti, gitra cac nli song song, cac ctra deo ...), gia tri ap luc gid Wy
dugc xac dinh theo cong thirc:

W, = 0.0613*v,"

Trong d6 vo° — van tdc gié & do cao 10m so v6i mbe chuan (véan toe trung
binh trong khoang thoi gian 3 gidy bi vuot trung binh mot 1an trong 20 nim)
tuong Uing véi dia hinh dang B, tinh theo don vi m/s.
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*, Thanh phéan déng

Thanh phan dong cia tai trong gié dugc xac dinh theo cac phuong tuong
g v&i phuong tinh toan thanh phan tinh cua tai trong gi6. Thanh phan dong
clia tai trong gi6 tac dung 1én cong trinh 13 do luc xung cua van téc gié va quan
tinh coéng trinh gy ra. Gia tri cta luc nay duoc xac dinh trén co s thanh phan
tinh cua tai trong gié nhan véi cac hé sb c6 ké dén anh huong luc do xung cia

van toc gid va quan tinh cong trinh.

Gia trj tiéu chuan thanh phan dong cua tai trong gié 1én nha cao ting W, &
do cao z duoc xac dinh nhu sau:

*. Truong hop f; > fi, W, dugc tinh theo cong thirc:
W, = W*C*v
Trong dé: f, — tan s6 dao ddng riéng thir nhdt cia cong trinh
f —tan so gioi han
Bing 2.2: Bing gid tri gi6i han ciia tan sé dao déng riéng f,
(Nguon bang 9 — TCVN 2737:1995)

fL (Hz)
Vung ap luc gio
6=0.3 6=0.15
I 1.1 3.4
] 1.3 4.1
Il 1.6 5.0
v 1.7 5.6
\Y 1.9 5.9

5= 0.3 — doi vdi cong trinh bé téng cot thép va gach dd, cong trinh
khung thép cé két ciu bao che
8 = 0.15 — doi véi cdc thdp, tru, ong khéi bang thép, cdc thiét bi
dang cét thép cé bé bang bé tong cot thép
15




W - gid tri tiéu chudn thanh phan tinh cua tdi trong gié tai do cao tinh

toan
¢ - hé s6 ap lue ddng cua tdi trong gié & do cao z
Bing 2.3: Bing hé sé dp lwc dpng ciia tdi trong gié ¢
(Nguén bang 8 — TCVN 2737:1995)
Chidu cao 7 Hé s6 ap luc dong ¢ ddi véi cac dang dia hinh
(m) A B C
<5 0.318 0.517 0.754
10 0.303 0.486 0.684
20 0.289 0.457 0.621
40 0.275 0.429 0.563
60 0.267 0.414 0.532
80 0.262 0.403 0.511
100 0.258 0.395 0.496
150 0.251 0.381 0.468
200 0.246 0.371 0.450
250 0.242 0.364 0.436
300 0.239 0.358 0.425
350 0.236 0.353 0.416
> 480 0.231 0.343 0.398

v - hé s6 twong quan khéng gian dp lyc dong cia tdi trong gié (xdc dinh
theo diéu 6.15 ciia TCVN 2737:1995)
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Bing 2.4: Bing hé sé twong quan khéng gian dp luc dong ciia tdi trong gio
(Nguon bang 10— TCVN 2737:1995)

o Hé s6 v khi y (m) bing

(m) 5 10 20 40 80 160 350

0.1 0.95 0.92 0.88 0.83 0.76 0.67 0.56

) 0.89 0.87 0.84 0.80 0.73 0.65 0.54

10 0.85 0.84 0.81 0.77 0.71 0.64 0.53

20 0.80 0.78 0.76 0.73 0.68 0.61 0.51

40 0.72 0.72 0.70 0.67 0.63 0.57 0.48

80 0.63 0.63 0.61 0.59 0.56 0.51 0.44

160 0.53 0.53 0.52 0.50 0.47 0.44 0.38

*_ Truong hop cong trinh (va cac bd phan két cdu cua nd) co so do tinh
toan 1a hé mot bac tu do, co f; < f, W, duoc xac dinh theo cong thirc:
W), = WHCRE*y
Trong do: & - hé s6 dong luc (xdac dinh theo muc 6.13.2 trong TCVN
2737:1995), phu thudc vdo thong sé & va dé giam 16-9a & ciia dao dong

VW,

E =
940* f,

- hé s6 dé tin cdy ciia tdi trong gié (y=1.2)

f, — tan sé dao dong riéng thir 1

W, — gid tri dp liee gié tiéu chudn
*. Truong hop f; <fi <f,, W, duoc tinh theo cong thirc:

Wy = m* Exy*y
Trong do: f,, T, — tan sé dao dong riéng thir nhdt va thir hai cia céng trinh
fL — tan s6 gidi han (theo bang 9 ciia TCVN 2737:1995)
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M — khéi lwong ciia phan céng trinh ma trong tam & do cao z
& - hé s6 dong luc (xdc dinh theo muc 6.13.2 trong TCVN 2737:1995),

phu thuéc vao théng sé € va dé giam 16-9a S ciia dao dong

VYW,

E =
940> f

- hé so do tin cdy ciia tdi trong gi6 (y=1.2)
fi — tan s6 dao dong riéng thir i
W, — gid tri dp lie gié tiéu chudn
Yy — chuyén vi ngang cia céng trinh & do cao z g véi dang dao dong
riéng thir nhat
w - hé s6 dwoc xdc dinh bang cdch chia céng trinh thanh timg phdn, trong

pham vi méi phan tdi trong gié khéong doi

l//zzyk*wpk
D Ve*M,

My — khoi lwong phan thir k ciia c¢ong trinh

Vi — chuyén vi ngang cua trong tam phan thir k vmg véi dang dao

dong riéng thir nhat

W — thanh phan déng phdn bé déu ciia tdi trong gié & phdan thir k

cua cong trinh dwoc xac dinh theo cong thirc: Wy = W*Z* v

*_ Trudong hop nha nhiéu tang c6 d6 cing, khdi lugng va bé rong mat don
gi6 khong ddi theo chiéu cao, co f; < i, W, dugc xac dinh theo cong thure:

Z
W, =14%-*E*W,

Trong do: Wy, — gia tri tiéu chuan thanh phcfn dong cua tdi trong gio o do
cao h cua dinh cong trinh, xdac dinh theo cong thirc: Wy, = W*(* v
*. Cac budrc tinh toan xac dinh tii trong gio

- Xac dinh xem cong trinh c¢6 thugc pham vi phai tinh thanh phr:fm dong
hay khong

- Thiét 1ap so do tinh dong luc
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+ So d6 tinh toan duoc chon 13 hé thanh cong xon c6 hiru han diém
tap trung khéi lwong. Chia cong trinh thanh n phan sao cho mdi phan c¢6 do cung
va ap luc gi6 1én bé mit cong trinh c6 thé coi nhu khong doi.

+ Vi tri cac diém tap trung khoi lugng dugc dat tai cao trinh trong
tam cta cac két cau truyén tai trong ngang cuia cong trinh. Gid tri khéi luong tap
trung tai cac cao trinh bﬁng téng cac gia tri khoi lugng cua két cAu chiu lue, bao
che.

+ Do cumg cua cong xon lay bang do cung twong duong cia cong
trinh, sao cho chuyén vi ctia dinh cong trinh va céng xon 13 nhu nhau khi cing
chiu mot tai trong ngang & dinh.

- Xac dinh gié tri tiéu chuin thanh phan dong cla tai trong gio, khi chi ké
dén anh huong luc xung cua van tdc g10. Xac dinh hé s6 ap luc dong va h¢ )
tuong quan khong gian

- Xé4c dinh gia tri tiéu chuan va tinh toan thanh phan dong cua tai trong
gi6 1én cac phan tinh toan ctia cong trinh. Bao gom:

+ Xac dinh tan s va dang dao dong. Xac dinh tan s dao dong thu
nhét f; cua cong trinh. Khi f; > f thanh phén dong cua tai trong giod chi can ké
dén tac dung cua lyc xung van tdc gi6. Khi f; < f| thanh phén dong cua tai trong
gi6 phai ké dén tac dung cua luc xung véan toc gié va luc quan tinh cia cong
trinh.

+ Xac dinh gia tri tinh toan thanh phan dong cua tai trong gid.

- T6 hop ndi luc va chuyén vi ctia cong trinh do thanh phan tinh va dong
cua tai trong gi6 gay ra.

2.4.3. Tai trong dong dat

Pong dat 1a nhimg rung dong ty nhién cua vo trai dat c6 phuong hudng va
cuong do thay doi theo thoi gian. Trong thoi gian dong dat, chuyén dong cua
nén dat lam phat sinh ra cac lyc quan tinh & cc bd phan cong trinh.

Mot s khai niém co ban vé dong dat:

- Song dia chan 13 song dan hoi vat 1y hinh thanh do viéc giai phong ning
luong tir diém (chan tiéu) phat ra ning lugng do dong dat

19



- Cuong do dong dat: dé danh gia cuong do dong dat ta dwa vao hau qua

cuia n6 doi voi cong trinh hodc nang lugng gay ra tran dong dat.

Hién nay c6 rat nhiéu thang do cudong do dong dat, trong s6 d6 co thang
MSK-64 va thang Richter 14 2 thang duoc sir dung pho bién nhat

- Thang MSK-64 12 do Medveded cing Sponhuer va Karnic dé ra nim
1964, 1a thang do cuong do dia chan dién rong duoc st dung dé danh gia muc

do khéc liét cua sy rung dong mat dat trén co s& cac tac dong da quan sat va ghi

nhan trong khu vuc xay ra dong dat. Bé xay dung thang MSK-64 cic tac gia

trude hét phan loai tic dung pha hoai cia dong dat dén cac cong trinh xay dung,

sau d6 danh gia cuong d6 dong dat qua ham dich chuyén cuc dai cia con lic
tiéu chuan co chu ky dao dong riéng T = 0.25s. Thang dong dat MSK-64 c6 12

cap
Bing 2.5: Bing thang dgng dit MSK-64
Cap , Cuong do
. Hau qua tac dong dong dat ,'
dong dat e s cons dong dat
Céap 1 Pong dat khong cam thay, chi c6 may méi ghi nhan
duoc
Cap 2 Pong dit it cam thy (rit nhe). Trong nhiing trudng
h~0’i rié,r.lg }é, C:llj c;) nguoi nao dang ¢ trang thai yén Cép déng
tinh mo1 cam thay duoc dAt nhe,
Cip3 | Dong dét yéu. It nguoi nhan biét duge dong dit. Chan | KhOng
dong duoc tao ra nhu bdi mot xe 6 tO van tai nhe chay gay anh
qua hll'é’l’lg 16n
dén nha
Cap 4 Dong dat nhan thay ro. Nhiéu nguoi nhan biet dugc | 3 cong
dong dat, cira kinh c6 thé kéu lach cach trinh
Cap 5 Nhiéu nguoi nga bi thirc tinh, d6 vt treo du dua
Cap 6 Pa s6 nguoi cam thdy dong dat, nha ctra bi rung nhe,
16p vira bi ran
Cap 7 Hu hai nha cira. Pa s6 nguoi so hii, nhiéu ngudi kho Cép dong
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dimg virng, nut 16p vira, tudng bi ran nit

dat manh

; _ _ - can duogc
Cap 8 Pha hoai nha ctra. Tuong nha bi nitt 16n, mai hién va Y
. o x¢ét dén
ong khoi bi roi trong
Cép 9 Hu hoai hoan toan nha cira, nén dat c6 thé bi nit rong thiét ke
10cm cong trinh
Cép 10 | Phé hoai hoan toan nha cira. Nhiéu nha bi sup dd, nén
dat c6 thé nat rong dén Im
Cap 11 | Pong dat gay tham hoa. Nha, cau, dap nudc va duong | Cap dong
sat bi hu hai nang, mat dét bi bién dang, vét nit rong, dat co
sup d6 16n ¢ nii muc do
; L . huy diét
Cap 12 | Thay doi dia hinh. Pha huy moi cong trinh & trén va

dudi mat dat, thay doi dia hinh trén dién tich 16n, thay
d6i ca dong song, nhin thay mat dat noi song

- Thang Richter 1a do Ch. Richter dé ra nim 1953 dé thay cho viéc danh
gia cuong d6 dong dat thong qua viéc danh gia hau qua ciia né bang cach danh

gia gan ding nang lugng dugc giai phong & chan tiéu. Theo dinh nghia, d6 16n

M (Magnitud) cia mdt tran dong dat bang logarit thap phan cta bién do cuc dai

A (Um) ghi duoc tai mot diém cach chin tim D = 100km trén may do dia chan
c6 chu ky dao dong riéng T = 0.8s: M = logA

Bing 2.6: Bing thang déng dit Richter

Do Richter Téc hai Mo ta | Tan sb xay ra
<2.0 Pong dat that nho, khong cam | Khong | Khoang 8000
nhan duogc dang ké | 1an mdi ngay
20-29 Thuong khong cam nhan nhung | That nhé | Khoang 1000
do dugc lan mdi ngay

3.0-3.9 Cam nhan dugc nhung it khi gdy | Nho Khoang

thiét hai 49000 lan

moi nim
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40-4.9 Rung chuyén dd vat trong nha. Nhe Khoang 6200
Thiét hai kha nghiém trong modi nim
50-5.9 C6 thé gay thiét hai ning cho| Trung | Khoang 800
nhitng cong trinh khong theo | binh ]an mdi nim
tiéu chuan khang chan. Thiét hai
nhe cho nhiing cong trinh tuan
theo tiéu chuan khang chan
6.0-6.9 Co6 suc tieu hiuy manh trong| Manh | Khoang 120
nhitng vung dong dan trong chu 1an mdi nim
vi 180km ban kinh
7.0-79 Co suc tan phd nghiém trong Rat Khoang 18
trén dién tich 16n manh 14n mdi nam
8.0-8.9 Co suc tan pha v6 cung nghiém | Cuc Khoang 1 1an
trong trén di¢n tich 16n trong chu | manh moi nim
vi hang trdm km ban kinh
9.0-9.9 Strc tan pha vo cung 16n Cuc ky | Khoang 20
manh nam 1 lan
> 10 Gay ra hau qua khing khiép cho | Kinh Cuc hiém
Trai Dat hoang

- Ban d6 phan ving dong dat theo thang MSK-64 trén toan lanh tho Viét
Nam da duogc dua vao bd Quy chuén xay dung Viét Nam tir nam 1997. Theo
TCVN 9386-2012: Tiéu chuén thiét ké cong trinh chiu dong dat da dua vao ban
d6 phan ving dong dat méi theo gia tdc nén lanh thd Viét Nam véi chu ky lap

500 nam, nén loai A (d4 goc).

2.4.4. Cac phwong phap xac dinh tai trong dong dat

Vi¢c xac dinh tai trong dong dat (luc quan tinh) tac dung 1€n cong trinh

mot cach chinh x4c 1a mot viéc lam rat kho khan vi phu thudc nhiéu vao tinh

chat chuyén dong dia chin, cac tinh chat dong hoc cong trinh va dac trung co ly

nén dat. Hién nay trong nhiéu ti€u chuan thiét ké khang chan cua cac nude déu

sir dung mot trong hai phuong phap xac dinh tai trong dong dat sau day:
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- Phuong phap dong luc: xac dinh truc tiép trang thai tmg suét — bién
dang cac két cdu chiu tai tir cac gia toc do ghi duge chuyén dong cua nén dat khi
dong dat xay ra. Bao gdm cac phuong phap: phuong phap phén tich phd phan
ung dang dao dong, phuong phap phan tich dang chinh.

- Phuong phép tinh luc: thay thé cac luc dong dat thuc tac dung 1én cong
trinh bang cac luc tinh 4o c6 hiéu tng twong duong. Bao gdm cac phuong phap:
phuong phap tinh lyc ngang twong dwong, phuong phap tinh phi tuyén.

Tuy thudc vao cac dac trung két cAu cua nha, co thé sir dung mdt trong
hai phuong phéap phan tich dan hdi — tuyén tinh:

+ Phuong phap phan tich tinh lyc ngang twong duong: ap dung cho cac
nha ma phan tng cua né khong chiu anh hudng dang ké boi cac dang dao dong
bac cao hon dang dao dong co ban trong mdi phuong chinh

+ Phuong phép phan tich pho phan tng dang dao dong: ap dung cho tat ca
cac loai nha

Phuong phap phan tich tinh phi tuyén ciing c6 thé duoc sir dung thay thé
cho cac phuong phap phan tich dan hdi — tuyén tinh.

2.4.4.1. Co sé 1y thuyét

Chuyén dong dong dét tai mot diém cho trude trén bé mit duge biéu dién
bang pho phan tng gia toc dan hoi, dugc goi tat 1a pho phan tmg dan hoi.

Dang ctia pho phan tng dan hoi dugc 1ay nhu nhau d6i voi hai mirc tac
dong dong dat voi yéu cau khong sup do (trang thai cyc han — tac dong dong dat
thiét k&) va di véi yéu cau han ché hu hong.

Tac dong dong dat ndm theo phuong ngang dugc md ta bang hai thanh
phan vudng goc dugc xem 1a doc 1ap va biéu dién bing cing mot phd phan tmg.

Pdi véi ba thanh ph?m cua tac dong dong dat, c6 thé chép nhan modt hoac
nhiéu dang khac nhau ctia phd phan tng, phu thudc vao cac ving ngudn va do
16n dong dat phat sinh tir chung.

O nhiing noi chiu anh huéng dong dat phat sinh tir cac ngudn rat khac
nhau, kha ning sir dung nhiéu hon mét dang pho phan tmg phai dugc xem xét dé
c6 thé thé hién dung tac dong dong dat thiét ké. Trong nhitng trudng hop nhu
vay, thong thuong gia tri cua ag4 cho tung loai phd phan tmg va timg tran dong
dat s& khac nhau.
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Pbi voi cac cong trinh quan trong (y, > 1) can xét cac hiéu tmg khuyéch
dai dia hinh.

C6 thé biéu dién chuyén dong dong dat theo ham cua thoi gian.

D61 véi mot s6 loai cong trinh, ¢6 thé xét sy bién thién ctia chuyén dong

nén dat trong khong gian ciing nhu theo thoi gian.
*. Pho phan wng dan hdi theo phwong ngang

V6i cac thanh phan nam ngang cua tic dong dong dat, phd phan ung dan
hdi S¢(T) duoc xac dinh bang cac cong thic

0<T<Tg: se(r):ag*s*[1+Tl*(n*2.5—1)}
B
Te<T<Te  S,(T)=a,*S*n*25
: T
Te<T<Tp 5.(T) =2, *S**25%| =
Tp<T<4s: * QKK *—TC*TD
D> ~ S. Se(l')=ag S 77 25 T—2

Trong dé: T — Chu ky dao dong ciia hé tuyén tinh 1 bic tw do

ay — gia toc nén thiét ké trén nén logi A (ag= p*ag)

Tg — gi6i han duéi cia chu ky, ing véi doan nam ngang ciia phé phdn
itng gia toc

Tc — gidi han trén cia chu ky, tng véi doan nam ngang ciia phé phdn g
gia toc

To — gid tri xdc dinh diém bat dau cia phan phdn g dich chuyén khéng
doéi trong phé phan g

S — hé s6 nén

n-hé s6 dieu chinh dé can nhot véi gia tri tham chiéu n=1 doi véi do
can nhot 5%

24



Sdag

2,587

Te Tc To T
Hinh 2.1: Dang ciia phé phan ieng dan hoi
(Nguon hinh 3.1 — TCVN 9386:2012)

Gia tri cua chu ky Tg, Tc, Tp, hé s6 nén S mo ta dang phé phan ung dan
hoi phu thudc vao loai d4t nén, néu khong xét dén dia chat téng sau.

Bing 2.7: Bang gid tri cic tham s6 S, Tg, Tc, To
(Nguon bang 3.2 — TCVN 9386:2012)

Loai dat nén S Ts (3) Tc () To (S)
A 1.00 0.15 0.40 2.00
B 1.20 0.15 0.50 2.00
C 1.15 0.20 0.60 2.00
D 1.35 0.20 0.80 2.00
E 1.40 0.15 0.50 2.00

H¢ s6 diéu chinh d6 can 7 ¢6 thé xac dinh bang biéu thuc:

10

= >0.55
G+2)

n

Trong do: &- ty s6 can nhot cia két cdu, tinh bang %

Truong hop dac bi¢t, khi ti s6 can nhdt khac 5% tra theo tiéu chuan
TCVN 9386:2012
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Phd phan tng chuyén vi dan hdi Spe(T), nhan dugc bang cach bién doi
tryc tiép phd phan tmg dan hdi S¢(T) theo biéu thuc:

SDe (T) = Se (I-)*|:2T_7Z_:|

% i

n i
i |

c | '

|

/’” P

0 | 2 3 T () ]

Hinh 2.2: Phé phén teng dan héi cho cdc logi dét nén tiv A dén E (dp
can 5%)

(Nguén hinh 3.2 — TCVN 9386:2012)

Thong thuong, can ap dung biéu thic trén cho cac chu ky dao dong khong
vuot quéa 4.0s. D61 v6i cac két cau co chu ky 10n hon 4.0s c6 thé ding mot dinh
nghia phd chuyén vi dan hoi hoan chinh hon.

*. Pho thiét ké dung cho phén tich dan hoi

Kha niang khang chan cta hé két cau trong mién Gmg xir phi tuyén thuong
cho phép thiét ké két cau véi cac luc dong dat bé hon so véi cac lyc phan ung
dan hoi tuyén tinh.

Pé tranh phai phan tich truc tiép cac két cau khong dan hoi, nguoi ta ké
dén kha nang tiéu tan ning luong cha yéu thong qua tng xtr déo cia cac ciu
kién cta nod va cac co cdu khac bang phan tich dan hoi dua trén phd phan ung
duogc chiét giam tir phd phan tng dan hoi, vi thé phd nay duoc goi 1a phd thiét
ké. Su chiét giam duoc thuc hién bang cach dua vao hé sd ung xir q.

Hé s6 ung xir g biéu thi mot cach gan dung ti s6 gitta luc dong dat ma két
cdu s& phai chiu néu phan tng ctia n6 13 hoan toan dan hdi véi ti sd can nhét 5%
va lyc dong dat co thé sir dung khi thiét ké theo mé hinh phan tich dan hoi thong
thudng ma van tiép tuc dam bao cho két cdu mot phan tng thoa min cac yéu can
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dit ra. Gia tri ctia hé sb ung xu  ¢6 thé khac nhau theo cac huéng nam ngang
khac nhau ctia két cAu, mic du su phan loai cip déo két cdu phai nhu nhau trong

moi hudng.

Pbi v6i cac thanh phan nim ngang cua tic dong dong dat, phd thiét ké
So(T) duoc xac dinh bang cac biéu thirc:

2 T .(25 2
0<T<T S =a *S* ——F — =
<T<Ts > =2, {3 I (q 3}}
Te<T<Te SD(T):ag*S*%

=a *S*E*T_C
Tc<T<Tp: S,(T)y ° q T

> p*a,

=a *S*E*TC*TD
Tp<T: S,(T)y ° q T2

> p*a,

Trong d6: T— Chu ky dao dong ciia hé tuyén tinh 1 béc tw do

So(T) — phé thiét ké

a, — gia toc nén thiét ké trén nén logi A (ag = 1n*ag)

Tg — gidi han duéi cia chu ky, tng véi doan nam ngang cia phé phan
itng gia toc

Tc — gidi han trén cia chu ky, ting véi doan nam ngang ciia phé phdn vmg
gia toc

To — gid tri xdc dinh diém bat dau ciia phan phan g dich chuyén khéng
doi trong phé phdn ing

S — hé sé6 nén

q — hé s6 ting xir

B - hé s6 ting vdi cdn dudi ciia phé thiét ké theo phwong nam ngang, 3=
0.2
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2.4.4.2. Phuong phap phan tich tinh lyc ngang twong duwong
a. Diéu kién ap dung

Phuong phéap phén tich nay c6 thé 4p dung cho cac cbng trinh ma phan
mg ctia n6 khong chiu anh huéng dang ké boi cac dang dao dong bac cao hon
dang dao dong co ban trong mdi phwong chinh. Yéu cau nay dugc xem la thoa

man néu két cau nha dap tng duoc hai diéu kién sau:

+ Co6 céc chu ky dao dong co ban T; theo hai huéng chinh nho hon

cac gia tri sau:
T, < A Te
2.0s
Trong dé: Tc — gidi han trén cia chu ky, g véi doan nam ngang
ciia phé phan ing gia toc (xdc dinh theo muc 3.2.2.2 — TCVN 9386:2012)
+ Thoa méin nhitng tiéu chi vé tinh déu dan theo mat dimg
b. Xac dinh lwc cit day

Theo mdi phuong nam ngang duoc phan tich, luc cat ddy dong dat Fy phai
dugc xac dinh theo biéu thic:

F, = Sd(Tl)*m*k
Trong do: Sy(T1) — tung do ciia phé thiét ké tai chu ky T,

T, — chu kp dao dong co ban ciia nha do chuyén déng ngang theo phwong
dang xét

M — tong khoi lwong ciia nha ¢ trén méng hodc & trén dinh ciia phan cirng
phia dudi

A - hé s6 hiéu chinh;
A = 0.85 néu Ty < 2*Tc véi nha cé trén 2 tdng
A = 1.0 vdi cdc truong hop khac
c. Phan b lwc dong dit theo phwong ngang

Khi dang dao dong co ban duoc liy gan dung bang cac chuyén vi ngang
tang tuyén tinh doc theo chiéu cao, luc ngang F; (duwoc dat tai tat ca cac tang &
hai mé hinh phang) duoc xac dinh:
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F—F, >

L XS
Trong do: F; — luc ngang tdc dung tai tang thir i
Fp — luc cat day do dong dat
m;,m; — khoi heong ciia cdc ting
Si,Sj — chuyén Vi ciia cdc khoi lwong m;, m; trong dang dao dong co ban
2.4.4.3. Phuwong phap phén tich phd phan ing
a. Diéu kién ap dung

Phuong phéap phan tich ph6 phan ung ap dung cho nha khong thoa min
diéu kién dé ap dung phuong phap phén tich tinh luc ngang twong dwong va c6
thé ap dung cho tat ca cac loai nha.

b. S6 dang dao dong cin xét dén trong phwong phap pho phan tng

- Phai xét dén phan tng cta tit ca cac dao dong gop phan dang ké vao
phan tng tong thé cta cong trinh. Piéu nay c6 thé duoc thoa man néu dat duoc

mot trong hai di€u kién sau:

+ Téng cac khbi luong hitu hi¢u cua cac dang dao dong dugc xét
chiém it nhat 90% tong khdi lugng cua két cdu

+ TAt ca céac dang dao dong c6 khdi luong hitu hi¢u 16n hon 5% cua
tong khoi luong déu duoc xét dén

- Néu diéu kién néu trén khong dugc thoa man (nhu trong nha va cac cong
trinh ma cac dao dong xoan gép phan dang ké) thi s6 luong t6i thiéu cac dang
dao dong k dugc xét dén trong tinh toan khi phan tich khong gian can thoa man

ca 2 diéu kién sau:
k>3Jn
va T,<0.2s
Trong dé: k— s dang dao dong dwoc xét t&i trong tinh todn
N —s6 tdng & trén mong hodc dinh ciia phan cimg phia diedi

Ty — chu ky dao dong cua dang thur k
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c. Quy trinh tinh toan

- Xac dinh cac chu ky va dang dao dong riéng cua nha: sir dung cac phan
mém phan tich két ciu thong dung hién nay nhu: SAP2000, ETABS .v.v.v. tinh
toan cac chu ky dao dong riéng va dang dao dong riéng can thiét ctia cong trinh

(s6 chu ky va dang dao dong riéng can thiét 1a k)

- Xé4c dinh pho thiét ké khong tht nguyén S, (T;) cta nha va cong trinh

ung voi tung dang dao dong theo cac cong thuec:

B wgx| 2 Tinf25_ 2
S =7 8{3 T (q BH

0<Ti<Tg:

TB < Ti STC:

TC < Ti STD:

TDSTi:

— a
Sd(-l-i):_g*S*E
g q
g* *25T
T
sm-| ¢ T
el
g
ag*s*E*TC*TD
— g q T
Sq(Ty)
a
> p*—
g

Trong do: i — dang dao dong riéng thwr i twong ung theo phuong X trén

mdt bang nha

— gia téc dinh dat nén thiét ké

g —gia toc trong truong

q— hé so ung xur

B = 0.2 (hé s6 ting véi cdn dudi ciia phé thiét ké theo phirong ngang)

S, Tg, Tc, Tp — tham sé xdc dinh theo bang
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Bing 2.7: Bang gid tri cic tham s6 S, Tg, Tc, To
(Nguon bang 3.2 — TCVN 9386:2012)

Loai dit nén S Tg (S) Tc (S) Tp ()
A 1.00 0.15 0.40 2.00
B 1.20 0.15 0.50 2.00
C 1.15 0.20 0.60 2.00
D 1.35 0.20 0.80 2.00
E 1.40 0.15 0.50 2.00

- Tong luc cit tai chan cong trinh twong tmg v6i dang dao dong thi i theo
phuong X dugc xac dinh theo cong thirc:

FX,i = g(ﬂ ) *Wx,i

Trong d6: Wy; — khoi lwong hitu hiéu (theo phwong X trén mdt bang)
twong ung voi dang dao dong thir i

) 2
(ZXLJ *Wjj
Wx,i =2

n

DX W,

i=L

N — téng bdc ti do (56 tang) xét dén theo phwong X

Xi,j — gia tri chuyén vi theo phwong X trén mdt bang tai diém
dat trong lwong thir j cua dao dong thw i

W; - khoi lwong tdp trung tai tang thiv j ciia cong trinh

- Phan phéi tai trong ngang 18n céc cao trinh tang clia tong luc cat tai chan
cong trinh twong Ung véi dang dao dong thir 1 theo phuong X nhu sau:

TR TS
in,l *W,
I=1

Trong do: F,) ;- luc ngang tdic dung lén tang thir j theo phwong X g véi

dang dao dong riéng thir i
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Wi, W, — khoi lwong tép trung tai tang thir j va [ ciia cong trinh

Xij, Xi| — gia tri chuyén vi theo phwong X tai diém ddt khoi lwong thir j va
[ cua dang dao dong thw i

- T6 hop céac dang dao dong can xét
2.5. Tom lwg'c phwong phap phan tir hitu han
Phuong phép phan tir hitu han (PPPTHH) 1a m6t phuong phap dic biét co

hiéu qua dé tim dang gan dung ctia mot ham chwa biét trong mién xéac dinh cta
n6. Phuong phap phan tir hitu han ra doi tir thuc tién phan tich két ciu, sau do
dugc phét trién mot cach chat ché va tong quat nhu phuong phap bién phan hay
s6 du c6 trong sd dé giai quyét cac bai toan vat 1y khac nhau. Tuy nhién khéc
v6i phuong phap bién phéan sé du o trong sd ¢d dién, phuwong phap phan tir hitu
han khong tim dang xap xi cia ham trong toan mién xac dinh ma chi trong timg
mién con (phan ttr) thudc mién xac dinh d6. Do vdy phuong phép phan tir hitu
han rét thich hop véi cac bai toan vat Iy va k¥ thuat nhat 13 doi voi bai toan két
cau, trong d6 ham can tim dugc xac dinh trén nhitng mién phirc tap bao gom
nhiéu mién nho c6 tinh chat khac nhau. Trong phuong phap phan tir hitu han
mién tinh toan duoc thay thé boi mot s hiru han cac mién con goi la phf?m tr, va
cac phén tir xem nhu chi duoc két ndi v4i nhau qua mot s6 diém xac dinh trén
bién ctia n6 goi 1a diém nat. Trong pham vi mdi phan tir dai lwong can tim dugc
ldy xap xi theo dang phan bd xac dinh nao dé, chang han d6i v4i bai toan két
cau dai lugng can tim 1a chuyén vi hay tng suat nhung né ciing c6 thé duoc xap
xi hoa br?lng mot dang phan bd xé4c dinh nao d6. Céc hé sb cua ham Xép xi duoc
goi 1a cac thong sb hay cac toa do tong quat. Tuy nhién cac thong sb nay lai
duoc biéu dién qua tri s6 cua ham va c6 thé ca tri s6 dao ham cta no tai cac
diém nut cua phan tir. Nhu vay cac hé s cia ham x4p xi ¢ ¥ nghia vat 1y xac
dinh, do vy no rat dé thoa min diéu kién bién cta bai toan, day ciing 1a uu diém
nodi bat cia phuwong phap phan tir hiru han so véi cac phuong phap xap xi khac.

Tuy theo ¥ nghia ctia ham xap xi trong bai toan két cdu ngudi ta chia lam
ba m6 hinh sau:

- M6 hinh tuwong thich: biéu dién dang phan bd cta chuyén vi trong phan
tir, an sd 1a céc chuyén vi va dao ham ctia n6 dugc xac dinh tir h¢ phuong trinh
thanh 14p trén co so nguyén 1y bién phan Lagrange hodc dinh dimg cta thé ning

toan phan.
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- M6 hinh can bang: biéu dién mot cach gan ding dang gan dung cua tng
suat hodc néi luc trong phﬁn tr. An sb 13 cac luc tai nat va duoc xac dinh tir hé
phuong trinh thiét 13p trén co sé nguyén 1y bién phan Castigliano hodc dinh Iy
dirng ctia nang lwong bu toan phan.

- M6 hinh hdn hop: biéu dién gin dung dang phan b ciia ca chuyén vi va
g suit trong phan tir. Coi chuyén vi va tng suat 13 hai yéu té doc 1ap riéng
biét, cac an s6 duoc xac dinh tir hé phwong trinh thanh 14p trén co sé nguyén 1y
bién phan Reisner — He linge.

Trong ba mo6 hinh trén thi mé hinh twong thich dugc st dung rong rai hon
c4, hai m6 hinh con lai chi st dung c6 hiéu qua trong mot sé bai toan. M6 hinh
tuong thich duoc str dung dé phan tich va thanh 1ap phuong trinh tinh toan hé
thanh theo phuong phép phan tir hiru han.
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CHUONG 3: TINH TOAN NHA CAO TANG DUOI TAC DUNG CUA
TAI TRONG PONG

3.1. Giéi thiéu cong trinh tinh toan

Du 4n dau tu xay dung Bénh vién Viét Ti€p co s¢ 2 tai xa An Déng,
huyén An Duong 13 du an trong diém cta thanh phd Hai Phong. Muyc tiéu chinh
ctia du an 1a dau tu xdy dung co s& vat chit , trang thiét bi y té thong thuong va
thiét bi van phong co s& 2. Bénh vién Hitu nghi Viét Tiép véi quy mé hon 1.000
giuvong tro thanh bénh vién da khoa khu vuc hién dai vé1 khoa chuyén sau, chat
luong cao, dap tmg nhu cau kham chita bénh, chiam soc sttc khoe cuia nhan dan
thanh phd trong thoi ky cong nghiép hoa, hién dai hoa va hoi nhap qudc té, gop
ph::in giam tai cho cac Bénh vién trung wong tai thu d6 Ha No§i. Bénh vién bao
gém cac hang muc hanh chinh hau can, kham, chira bénh .v.v. trong do6 c6 khu
nha hanh chinh 11 ting c6 chiéu cao 40.8m, kich thudc 65.4m x 72.0m. Cong
trinh st dung hé két cau khung vach, cot BTCT c6 tiét dién 70x70, 60x60,
50x50 thay doi theo chiéu cao, dam BTCT ¢6 tiét dién 35x60, 22x45, vach
BTCT day 35 bd tri tai 4 goc cua cong trinh.

3.2. Gi6i thiéu phin mém 4p dung tinh toin ETABS

ETABS la phan mém két cAu chuyén dung trong tinh toan va thiét ké nha
cao tang. Pay 1a hé chuong trinh phan tich va thiét ké két cau chuyén dung trén
may tinh cho cac cong trinh dan dung. ETABS duoc phat trién boi CSI
(Computers and Structure, Inc. Berkeley, California, USA). Phan mém ETABS
dugc xay dyng dua trén phuong phap phan tir hitu han, 13 phuong phap phan
tich két cdu gan dang bang cach chia tach hé két cu thanh cac phan tr don gian
dugc dinh nghia trudc. Trong ETABS c¢6 hai ddi tugng co ban 1a phan tir Frame
(thanh) va phan tir Shell (tim). Tty thudc vao phuong ctia ciu kién va dic trung
chiu luc ma phan tir Shell con duoc chia ra thanh Slab (ban) va Wall (tudng).
Phan mém ETABS tu dong tinh toan tai trong cho cac kiéu tai sau: tai trong ban
than, tai trong gio, tai trong dong dét theo tiéu chuan UBC, BS8110, BOCA96,
ham tai trong phd (Response Spectrum Function), ham tai trong dap umg theo
thoi gian (Time History Function) ... Tu dong xac dinh khéi luong va trong
luong céc tﬁng, xac dinh tdm hinh hoc, tam cimg va tam khoi luong cong trinh.
Tu dong xac dinh chu ki va tan s6 dao dong riéng theo hai phuong phap Eigen
Vectors va Ritz Vectors theo mo hinh két ciu khong gian thyc té ciia cong trinh.
Phan mém ETABS c6 thé can thiép va ap dung céc tiéu chuan tai trong khac
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nhu: tai trong gid dong theo TCVN 2737-1995, tai trong dong dat. Viéc phan
tich két cau cubi cung nham muc dich tim ra duoc ndi luc (dung dé thiét ké cot

thép), phan luc (ding dé thiét ké mong), va cac gid tri chuyén vi (dung dé kiém

tra két cau o trang thai gioi han vé dicu kién str dung).

3.3. Lap mo hinh tinh toan

0’:’
0
0:0

%
)

o’:
W
i
0’

2
Iy

:‘o
XX
\0:0:0:0
RO
el
A
K
o
()

0
Q
'0

)
A

\

X
(X
X
ol

\
0
023‘
\
0
(]

\

()
’Q
|
(X
5
%
; Qz’
K
%
%‘
%

5
o
&
0
,y‘

‘Q

.
X
o
X

0:0

¢
S

()
%
(X

“

e

9%
90
O
0:0

o7

0:0_

%
&
S l;fz',, *

7
55

ALY
N
NONNY
|

Hinh 3.1: M6 hinh tinh toan

35



3.4. Tinh toan tai trong tinh tac dung lén cong trinh
*, Tiéu chuin ap dung
- TCVN 2737:1995 — Tai trong tac dong — Tiéu chuan thiét ké
3.4.1. Tinh tai
*, Ky hi¢u:
- h: chiéu cao
- t: chiéu day céu kién
- g: trong luong riéng
- Or hé s6 vuot tai
- (c: tai trong ti€u chuén
- (y: tai trong tinh toan
a. T4i trong ban than
Puoc tinh toan tu dong bang phan mém phan tich két cau ETABS
b. Cac loai san

*, San phong, hanh lang

Céc 16p hoan thién t g Otc Of (o
(m) | (T/m%) | (T/m?%) (T/m?)
- Lop gach lat 0.02| 20| 004 11| 0.04
- Lop vira Iot, trat 0.03 1.8 0.05 1.3 0.07
- Hé tran treo 0.03| 13| 0.04
- Tong trong lwgng cac 16p hoan thién 0.12 0.15

*_ Cau thang

Céc 16p hoan thién t g (o Of Ot

(m) | (T/m% | (T/m?) (T/m?)
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- Mt bac 0.02 2.0 0.04 1.1 0.04
- Bac xay gach 0.15 1.8 0.27 1.3 0.35
- Lop vira 16t trat 0.03 1.8 0.05 1.3 0.07
- Tong trong lwong cac 16p hoan thién 0.36 0.47
*. Mai bé tong cdt thép
Céc 16p hoan thi¢n t g Otc Of ot
(m) | (T/mM% | (T/m? (T/m?)
- Lop gach lat 0.02 2.0 0.04 1.1 0.04
- Lop vira 16t, trat 0.03 1.8 0.05 1.3 0.07
- Lop gach thong tam 0.30 0.8 0.24 1.3 0.31
- Bé tong chéng thim 0.04 2.5 01| 11| o011
- Bé tong x6p tao dbc 0.20 1.2| 024 13| 031
- Tong trong lwong cac 16p hoan thién 0.34 0.88
c. Twong xay
* Tuong xay gach dac  t =220 h =3900
Cac 16p hoan thién t g Otc Of Qtt
(m) | (T/m% | (T/m? (T/m?)
- 2 16p trat 0.03 1.8 0.21 1.3 0.27
- Gach xay 0.22 1.5 1.29 1.1 1.42
- Tai trwong phan bd trén 1m dai 1.50 1.69
- Tai twong c6 tinh dén hé sb cira: 0.7 1.05 1.18

*. Tuong xay gach dac t =220

h =4100

37




Céc 16p hoan thién t g Otc Of Ot
(m) | (T/m% | (T/m%) (T/m?)
-2 16p trat 0.03 1.8 022 13| 0.29
- Gach xay 0.22 15| 135 11| 1.49
- Tai trwong phan bd trén 1m dai 1.57 1.78
- Tai twong c6 tinh dén hé sb cira: 0.7 1.10 1.24
* Tuong xay gach dac  t=110 h =3900
Céc 16p hoan thién t g Otc Of (o
(m) | (T/m% | (T/m? (T/m?)
-2 16p trat 0.03 1.8| 021 13| 0.27
- Gach xay 0.11 15| 064 11| o071
- Tai truong phan bé trén 1m dai 0.85 0.98
- Tai twdng co6 tinh dén hé so cira: 0.7 0.60 0.69
* Tuong xay gach dac  t=110 h =4100
Cac 16p hoan thién t g Otc Of Qtt
(m) | (T/m% | (T/m? (T/m?)
-2 16p trat 0.03 1.8 022 13| 0.29
- Gach xay 0.11 15| 068 11| 0.74
- Tai truong phan bé trén 1m dai 0.90 1.03
- Tai twdong c6 tinh dén hé sb cira: 0.7 0.63 0.72
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*. Tuong xay gach dac  t =220 h =3000
Céc 16p hoan thién t g Otc Of Ot
(m) | (T/m°) | (T/m?) (T/m?)
- 2 16p trat 0.03 1.8 0.16 1.3 0.21
- Gach xay 0.22 1.5 0.99 1.1 1.09
- Tai truong phan bé trén 1m dai 1.15 1.30
- Tai twdong c6 tinh dén hé sb cira: 0.7 0.81 0.91
*. Tuong xay gach dac  t=220 h =3200
Céc 16p hoan thién t g Otc Of (o
(m) | (T/m%) | (T/m?) (T/m?)
- 2 16p trat 0.03 1.8 0.17 1.3 0.22
- Gach xay 0.22 1.5 1.06 1.1 1.16
- Tai trwong phan bd trén 1m dai 1.23 1.39
- Tai twdng c6 tinh dén hé so cira: 0.7 0.86 0.97
* Tuong xay gach dac  t=110 h =3000
Cac 16p hoan thién t g Otc Of Qtt
(m) | (T/m% | (T/m? (T/m?)
- 2 16p trat 0.03 1.8 0.16 1.3 0.21
- Gach xay 0.11 1.5 0.50 1.1 0.54
- Tai trwong phan bd trén 1m dai 0.66 0.76
- Tai twong c6 tinh dén hé sb cira: 0.7 0.46 0.53
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*. Tuong xay gach dac  t=110 h =3200
Céc 16p hoan thién t g Otc Of Ot
(m) | (T/m% | (T/m? (T/m?)
- 2 16p trat 0.03 1.8 0.17 1.3 0.22
- Gach xay 0.11 1.5 0.53 1.1 0.58
- Tai truong phan bé trén 1m dai 0.70 0.81
- Tai twdong c6 tinh dén hé sb cira: 0.7 0.49 0.56
*. Tuong xay gach dac  t=220 h =900
Céc 16p hoan thién t g Otc Of (o
(m) | (T/m°) | (T/m?) (T/m?)
- 2 16p trat 0.03 1.8 0.05 1.3 0.06
- Gach xay 0.22 1.5 0.30 1.1 0.33
- Tai trwong phan bd trén 1m dai 0.35 0.39
3.4.2. Hoat tai
*, Ky hiéu:
- Or hé s6 vuot tai
- (c: tai trong ti€u chuén
- (y: tai trong tinh toan
Céc phong chirc nang Otc Of Ot
(T/m?) (T/m?)
- Phong kham, diéu tri 020 1.2 0.24
- Phong khach, WC 0.20 1.2 0.24
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- Phong md, Xquang, CT (ké ca khdi lugng may) 0.75| 1.2 0.90
- Sanh, phong giai lao, cau thang 0.30 1.2 0.36
- Kho 0.50 1.2 0.60
- Phong hop khong gin ghé c¢6 dinh 050 1.2 0.60
- Mai bang c6 sir dung 015| 1.2 0.18
- Mai bé tong khong c6 nguoi sur dung 0.08 1.2 0.10
3.5. Tinh toan taii trong gi6 tac dong Ién cong trinh
3.5.1. Tinh toan thanh phan tinh cia tai trong gié
* Pic diém cong trinh
- bia diém xay dung Thanh phd Hai Phong

Quan An Duong

Vung gid IV-B

Dang dia hinh C
- Cao do cta mat dat so v6i mat mong (m) 0.00
*, Céc thong s6 din xuit

Thong sb Ky hiéu | Gia tri Pon vi

- Gia tri ap luc gi6 W, 1.55 | KkN/m?
- Hé s6 d0 tin cay g 1.20

*. Gia tri tinh toan thanh phan tinh cia tii trong gi6 W;j tac dong lén ting

thir j duwgc xac dinh theo cong thirc:

Wj = g*WO* kj*C*Hj*Lj

Trong do:  kj: hé¢ s6 tinh dén sy thay doi cta ap luc gié theo do cao

c: hé sd khi dong, 14y tong cho mat don gi6 va hit gi6 bang 1.4

H;: chiéu cao don gio cua tang thir j

L: bé rong don gi6 cua tang thir j
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*. Bang gia tri tdi trong gié theo phwong X

STT Tang H (m) Z; (m) K; Ly; (M) Wy
1 STORY11 3.0 40.8 0.975 57.6 219.3
2 STORY10 3.6 37.8 0.952 57.6 4714
3 STORY9 3.6 34.2 0.924 57.6 498.7
4 STORYS 3.6 30.6 0.895 57.6 483.2
5 STORYY 3.6 27.0 0.863 57.6 466.0
6 STORY®6 3.6 23.4 0.831 57.6 448.5
7 STORY5 3.6 19.8 0.798 57.6 430.7
8 STORY4 3.6 16.2 0.754 57.6 407.3
9 STORY3 3.6 12.6 0.702 57.6 378.8
10 STORY2 4.5 9.0 0.636 72.0 482.9
11 STORY1 4.5 4.5 0.523 72.0 440.8

SUM 47271.7

*. Bang gia tri tai trong gio theo phuong Y

STT Tang H (m) Z; (m) K; Lv; (m) Wiy
1 STORY11 3.0 40.8 0.975 57.6 219.3
2 STORY10 3.6 37.8 0.952 57.6 471.4
3 STORY9 3.6 34.2 0.924 57.6 498.7
4 STORYS8 3.6 30.6 0.895 57.6 483.2
5 STORY7 3.6 27.0 0.863 57.6 466.0
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6 STORY®6 3.6 23.4 0.831 57.6 448.5
7 STORY5 3.6 19.8 0.798 57.6 430.7
8 STORY4 3.6 16.2 0.754 57.6 407.3
9 STORY3 3.6 12.6 0.702 57.6 378.8
10 STORY?2 4.5 9.0 0.636 65.4 438.7
11 STORY1 4.5 4.5 0.523 65.4 400.4
SUM 4643.0
3.5.2. Tinh toan thanh phin ddng ciia tii trong gi6
*. Pic diém cong trinh
- bia diém xay dung Thanh phd Hai Phong
Quan An Duong
Vung gid IV-B
Dang dia hinh C
- Cao do cta mat dat so v6i mat mong (m): 0.00
- Kich thudc mat bang trung binh theo canh X, Ly (m):  59.0
- Kich thuéc mit bang trung binh theo canh Y, Ly (m):  60.2
- Cao d9 cuia dinh cong trinh so v&i mat dat (m): 40.8
*C&c thong s6 din xuat
Théng s6 Ky hiéu | Gia tri Pon vi
- Gia trj 4p luc gi6 W, 1.55| kN/m?
- He 6 d9 tin cay v 1.20
- Gia tri gi6i han cua tan sb fL 1.7 Hz
- Tham s6 xac dinh h¢ s0 v Y 40.8 m
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- Tham sb xac dinh hé $O Vix r1x 60.2 m

- Tham sb xac dinh hé $6 viy 1y 59.0 m
- Hé s6 tuong quan khong gian Nix 0.629
- Hé s6 tuong quan khong gian Ny 0.631

*, Gia tri tinh toan thanh phan dng caa tai trong gié W,;i tac dong Ién ting
thir j ng véi dang dao dong thir i dwge xac dinh theo cong thirc:

Woii = M*& ity

Trongdo  M;: khéi luong cua tang thir j
&i: hé s6 dong luc ung véi dang dao dong thir i
vi: hé s6 ung véi dang dao dong thi i

yji: dich chuyén ngang ti d6i cua trong tim tang tht j Gmg véi dang
dao dong thur 1

*, Cach xac dinh hé sé dong lue

- Hé s dong luc duoc xac dinh béng cach tra trong biéu dd hinh 2 (tiéu chuin
TCXD 229:1999)

7 W,
g =
940* f,

*, Cach xac dinh hé so

- H¢ s6 duoc xac dinh bang cong thirc sau

v 2V Wy
LY M,

- V61 Wi 1a gi4 tr1 tinh toan thanh phan dong cua tai trong gi6 tac dung lén ting
thi j ing véi cac dang dao dong khac nhau khi chi ké dén anh hudng ciia xung
vén tdc gio

Wi = WGV
Trong do6  Wi: gia tr1 tinh toan thanh phan tinh cua tai trong gi6 tac dung 1én
tang thir j
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G- hé sO ap luc dong cua tai trong gid, thay d6i theo do cao, (bang 3
tiéu chuan TCXD 229:1999)

vi: hé s tuong quan khong gian tmg v6i dang dao dong thtr i (bang
4, bang 5 tiéu chuan TCXD 229:1999), v, = 1 khik > 1

*. Bang thong ké cac dang dao dong theo 2 phwong X va Y

Dang Phuong X Phuong Y
T (s) f (Hz) T(s) f (Hz)
1 1.23 0.81 1.25 0.80
2 0.25 3.94 0.26 3.81
3 0.11 8.71 0.12 8.23

- S6 dang dao dong can tinh toan theo phuong X: 1

- S6 dang dao dong can tinh toan theo phuong Y: 1

*, Bang gia tri tdi trong gi6 theo phwong X ing véi dang dao dong 1

STT | Tang M; Zo | We | Vi Vi We | Vi My | Wi
(T.s2/m) (kN) (kN)
1 STORY11 98.8| 0.562| 77.5|1.0000 71.75 98.8| 209.0
2 STORY10 198.0| 0.569 | 168.8|0.9137 | 1542 | 165.3| 382.8
3 STORY9 199.2 | 0.580 | 181.8|0.8071| 14.68| 129.7| 340.1
4 STORYS 199.2| 0.590 | 179.30.6995 | 12.55 975 | 294.8
5 STORY7 199.21 0601 | 176.0|0.5920| 10.42 69.8 | 249.5
6 STORY6 199.2 | 0.611 | 172.4|0.4861 8.38 471 204.9
7 STORY5 201.7| 0.622 | 168.5|0.3836 6.46 29.7| 163.7
8 STORY4 204.8 | 0.645| 165.2 |0.2874 4.75 16.9| 1245
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9 STORY3 204.8 | 0.668 | 159.1 | 0.1990 3.17 81| 86.3
10 | STORY2 236.2 | 0.698 | 212.0| 0.1194 2.53 34| 597
11 | STORY1 305.0 | 0.754 | 209.0 | 0.0429 0.90 06| 277

SUM 87.00 | 666.8 | 2143.0

- Cac thong sb khac

Thong sb Xi Yi

Gia tri 0.056 1.622 0.130

*, Bang gia tri tii trong gi6 theo phwong X ing véi dang dao dong 1

STT | Tang M; Zi | We | Vi YW | YM | Wi

(T.s*/m) (KN) (KN)

1 |STORY11 98.8| 0.562 | 77.8|1.0000 7.78| 98.8| 209.8
2 | STORY10 198.0| 0.569 | 169.4 | 0.9143 | 1549 | 165.5| 3845
3 STORY9 199.2 | 0.580 | 182.5|0.8094 | 14.78| 130.5| 3424
4 STORYS8 199.2 | 0.590 | 180.0|0.7033 | 12.66| 98.5| 2975
5 STORY7 199.2| 0.601 | 176.7|0.5969 | 10.55| 71.0| 2525
6 STORYG6 199.2 | 0.611 | 173.0| 0.4919 8.51| 482 208.1
7 STORY5 201.7 | 0.622 | 169.2 | 0.3897 6.59| 30.6| 167.0
8 STORY4 204.8 | 0.645| 165.8 | 0.2936 487 | 17.7| 1277
9 STORY3 204.8 | 0.668 | 159.7 | 0.2047 3.27 86| 891
10 | STORY?2 236.2 | 0.698 | 193.3 | 0.1265 2.44 38| 635
11 | STORY1 305.0 | 0.754 | 190.6 | 0.0475 0.90 0.7 30.7
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SUM

87.84| 673.8|2172.8

- Cac thong sb khac
Thoéng s6 ei Xi Yi
Gia tri 0.057 1.629 0.130
3.6. Tinh toan tai trong dong dit tac dong Ién cong trinh
3.6.1. Phwong phap phéan tich tinh luc ngang twong duwong
* Pic diém cong trinh
- Pia diém xdy dung Thanh phé Hai Phong

Quan An Duong

Loai dit nén C
- Hé s6 tAm quan trong 11 1.25
- Bac diém két cau Cép déo DCM

Loai két cau H¢ khung

Theo mit dimg  Péu din

K 1.00
*, Céc thong s6 din xuit

Thong sb Ky hiéu | Gia tri Pon vi
- Gia tdc nén quy d6i agRro 0.1334
- Gia toc nén agr 1.3087 | m/s’
- Gia toc nén thiét ké a 1.6358 | m/s®
- Thong s6 xac dinh pho S 1.15
Tg 0.2 S
Tc 0.6 S
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Tp 2 S

- Hé s6 tmg xtr q 3.9
- Hé s xéc dinh can dudi B 0.2
- Hé sb diéu chinh A 1

*. Gia tri pho phan ing thiét ké Sy dwoc xac dinh bang cac biéu thic sau

2 T 25 2
0<T<Ts: S,(T)=a *s*[—+—*(——_ﬂ
° . 3 T, \Lg 3
Te<T<Tec SD(T):ag*S*%
:ag*s*E*T_C
TC<T§TD: SDO—) g T
zﬂ*ag
:ag*S*E*TC 2TD
Tp<T: S, (T) q T
zﬂ*ag

*, Luc cat day F, dwoe xac dinh theo cong thirc
Fp = Sq(Ty)*m*A
Trong 6  Sy(T.): tung do cua phd thiét ké tai chu ky T,
T1: chu ky dao dong co ban cua nha theo phuong dang xét
m: tong khéi luong cta nha
A: hé s6 diéu chinh
*, Tai trong dong dat tac dung Ién cac tang F; duoc xac dinh theo cong thirc

Si.kmi
*
2.8 m,

Trong do s, Sj: chuyén vi cta cac khéi lugng m;, m; trong dang dao dong co

F

—F,*

ban

m;, m;: khéi lwong cua cac tang
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*, Bang gia tri lwc dong dit tac dung lén cac tang theo phwong X

Chu ky dao dong Tix (S): 1.23
Gia tri pho thiét ké Sy (m/s): 0.5878
Téng khéi lwong m (KN.s%/m): 22459.6
Luc cat day Fy (KN): 13202.7
STT Tang m; Si m;*s; Fxi
(KN.s*/m) (KN.s*/m) (KN)
1 STORY11 987.9 1.0000 987.9 1287.8
2 STORY10 1980.1 0.9137 1809.3 2358.6
3 STORY9 1991.6 0.8071 1607.4 2095.5
4 STORY8 1991.6 0.6995 1393.2 1816.2
5 STORY7 1991.6 0.5920 1179.0 1537.0
6 STORY6 1991.6 0.4861 968.1 1262.1
7 STORY5 2017.0 0.3836 773.7 1008.6
8 STORY4 2048.1 0.2874 588.6 767.3
9 STORY3 2048.1 0.1990 407.6 531.4
10 STORY2 2362.3 0.1194 282.0 367.6
11 STORY1 3049.7 0.0429 130.9 170.6
SUM 22459.6 10127.7 13202.7

*. Bang gia tri lwc dong dit tic dung Ién cac tang theo phwong Y

Chu ky dao dong Tyy (S):

Gia tri pho thiét ké Sy (m/s):
Téng khéi lwong m (kN.s*/m):

Luc cat day Fy (KN):

1.25
0.5783
22459.6

12988.9
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STT Téng m; Si m;*s; Fxi

(KN.s*/m) (KN.s*/m) (KN)
1 STORY11 987.9 1.0000 987.9 1254.3
2 STORY10 1980.1 0.9143 1810.5 2298.8
3 STORY9 1991.6 0.8094 1612.1 2046.9
4 STORY8 1991.6 0.7033 1400.7 1778.5
5 STORY7 1991.6 0.5969 1188.9 1509.5
6 STORY®6 1991.6 0.4919 979.6 1243.8
7 STORY5 2017.0 0.3897 786.1 998.2
8 STORY4 2048.1 0.2936 601.3 763.5
9 STORY3 2048.1 0.2047 419.3 532.4
10 STORY2 2362.3 0.1265 298.8 379.4
11 STORY1 3049.7 0.0475 144.8 183.8
SUM 22459.6 10229.8|  12988.9

3.6.2. Phwong phap phan tich pho phan g dang dao dong

*, Pac diém cong trinh

- Pia diém xdy dung

- Hé s6 tam quan trong

- Pac diém két cau

Thanh phd
Quan

Loai dat nén

Y1

Cép déo

Loai két ciu
Theo mat ding
Kw

Hai Phong
An Duong
C

1.25

DCM

H¢ khung
béu din

1.00
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*, Cac thong so0 dan xuat

Thong ) Ky hi¢u Gia tri Pon vi

- Gia tbc nén quy doi Agro 0.1334

- Gia toc nén agr 1.3087 m/s®

- Gia tbc nén thiét ké a 1.6358 | m/s’

- Thong sb xac dinh pho S 1.15
Tg 0.2 S
Tc 0.6 S
Tp 2 S

- Hé s6 tmg xtr q 3.9

- Hé s xéc dinh can dudi B 0.2

- Hé s diéu chinh A 1

*. Gi4 tri pho phén wng thiét ké Sy dwoe xac dinh biang cac biéu thirc sau

2 T 25 2
0<T<T S =a *S* 4 —F —_—
. 2.5

TB<TSTc. SD(I'):a_g*S*F

=a *S*E*T_C
Tc<TSTD: SD(T) ‘ q T

> fB*a,

=a *S*E*TC *TD
To<T: Sp(M)y  ° q T?

> fB*a,
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*. Bang thong ké cac dang dao dong theo 2 phwong X va Y

Theo phuong X Theo phuong Y
Dang | Chuky | %KL | Tong% | Dang | Chuky | % KL | Tong %
hiru | KL hitu hiru | KL hitu
hiéu hiéu hiéu hiéu
Mode 1 1.23 68.5 68.5 | Mode 1 1.25 69.2 69.2
Mode 2 0.25 32.2 100.7 | Mode 2 0.26 31.5 100.7
Mode 3 0.11 4.4 105.1 | Mode 3 0.12 4.1 104.8

- S6 dang dao dong dugc xét dén theo phuong X: 2

- S6 dang dao dong dugc xét dén theo phuong Y: 2

*_ Tai trong dong dat tac dung lén céac ting Fyj dugc xac dinh theo cong thuc

Trong d6
thir j

Fg=m*

ka *q)kj *

ka *OF

Dy *Sy(T)

Fy: luc dong dat tac dung 18n khoi luong thir k trong dang dao dong

Dy chuyén vi ctia cac khoi lugng my trong dang dao dong thu j

mMy: khoi lugng cua cac tang

*. Bang gia tri lwc dong dit theo phwong X, dang dao dong thir 1

- Chu ky dao dong T (s): 1.23
- Gi4 tri phé thiét ké Sq (m/s?) 0.5878
STT Téng Mg (ij mk*Cij mk*q)ka in
(KN.s*/m) (KN.s*/m) | (kN.s’m) | (kN)
1 STORY11 987.9 | 1.0000 987.9| 987.9 882.0
2 STORY10 | 1980.1| 0.9137 1809.3 1653.1| 1615.4
3 STORY?9 1991.6 | 0.8071 1607.4 1297.4 | 1435.2
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4 STORY8 1991.6 | 0.6995 1393.2 974.6| 1243.9
S STORYY 1991.6 | 0.5920 1179.0 698.0 | 1052.7
6 STORY®6 1991.6 | 0.4861 968.1 470.6 864.4
7 STORY5S 2017.0 | 0.3836 773.7 296.8 690.8
8 STORY4 2048.1 | 0.2874 588.6 169.2 525.5
9 STORY3 2048.1 | 0.1990 407.6 81.1 364.0
10 STORY?2 2362.3 | 0.1194 282.0 33.7 251.8
11 STORY1 3049.7 | 0.0429 130.9 5.6 116.9
SUM 22459.6 10127.7 6667.9 | 9042.7

*. Bang gia tri lwc dong dit theo phuwong X, dang dao dong thir 2

- Chu ky dao dong T (S): 0.25

- Gia tri pho thiét ké Sq (m/s?) 1.2059

STT Tang My Dy Mi* Dy M >y Fxi
(kN.s?/m) (KN.s’/m) | (kN.s%m) | (kN)

1 STORY11 987.9| 1.0000 987.9 987.9 -980.8
2 STORY10 1980.1 | 0.6461 1279.4 826.6 | -1270.3
3 STORY9 1991.6 | 0.2077 413.8 86.0 -410.8
4 STORY8 1991.6 | -0.2080 -414.3 86.2 411.4
S STORY7Y 1991.6 | -0.5629 -1121.0 631.0 | 1113.0
6 STORY6 1991.6 | -0.8220 -1637.2 13459 | 1625.5
7 STORY3S 2017.0 | -0.9615 -1939.4 1864.7 | 1925.6
8 STORY4 2048.1 | -0.9716 -1989.9 1933.4| 1975.8
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9 STORY3 2048.1 | -0.8617 -1764.9 1520.8 | 1752.3
10 STORY?2 2362.3 | -0.6629 -1566.0 1038.2 | 1554.9
11 STORY1 3049.7 | -0.3393 -1034.7 351.1| 1027.3
SUM 22459.6 -8786.5 10671.6 | 8723.9
*, Bang gia trj lwc dong dit theo phwong Y, dang dao dong thi 1
- Chu ky dao dong T (s): 1.25
- Gi4 tri pho thiét ké Sq (m/s?) 0.5783
STT Tang m Dy M * Dy M*Dy Fxi
(kN.s?/m) (KN.s/m) | (kN.s’m) | (kN)
1 STORY11 987.9 | 1.0000 987.9 987.9 867.3
2 STORY10 1980.1 | 0.9143 1810.5 1655.3 | 1589.6
3 STORY9 1991.6 | 0.8094 1612.1 1304.9 | 14154
4 STORY38 1991.6 | 0.7033 1400.7 985.2| 1229.9
S STORY7Y 1991.6 | 0.5969 1188.9 709.7 | 1043.8
6 STORY6 1991.6 | 0.4919 979.6 481.8 860.1
7 STORY3S 2017.0 | 0.3897 786.1 306.4 690.2
8 STORY4 2048.1 | 0.2936 601.3 176.5 527.9
9 STORY3 2048.1 | 0.2047 419.3 85.8 368.1
10 STORY2 2362.3 | 0.1265 298.8 37.8 262.3
11 STORY1 3049.7 | 0.0475 144.8 6.9 127.1
SUM 22459.6 10229.8 6738.1| 8981.9
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*, Bang gia tri luc dong dit theo phuong Y, dang dao dong thir 2

- Chu ky dao dong T (s): 0.26

- Gia tri pho thiét ké Sq (m/s?) 1.2059

STT Tang m Dy M * Dy M* Dy Fxi

(KN.s*/m) (KN.s*m) | (kN.s¥m) | (kN)

1 STORY11 987.9 | 1.0000 987.9 987.9| -974.0
2 STORY10 | 1980.1| 0.6504 1287.9 837.7 | -1269.9
3 STORY?9 1991.6 | 0.2197 4375 96.1| -431.4
4 STORY8 1991.6 | -0.1929 -384.1 741| 3788
5 STORY?7 1991.6 | -0.5485 | -1092.3 599.1 | 1077.0
6 STORY6 1991.6 | -0.8112 | -1615.7 1310.7| 1593.0
7 STORY5 2017.0| -0.9557 |  -1927.7 1842.3| 1900.7
8 STORY4 2048.1 | -0.9705 | -1987.8 1929.3| 1960.0
9 STORY3 2048.1 | -0.8639 | -1769.4 1528.5| 1744.6
10 STORY2 2362.3 | -0.6648 | -1570.4 1044.0 | 1548.4
11 STORY1 3049.7 | -0.3385| -1032.2 349.4| 1017.8
SUM 22459.6 -8666.3| 10599.1| 8544.9

3.6.3. Phuwong phap gia tri pho phén vng

Hién nay, viéc tinh toan tai trong dong dat cho két cAu cong trinh duoc
tién hanh theo tiéu chudn TCVN 9386:2012, dugc bién soan trén co s& chép
nhan Eurocode 8, qua d6 thay vi khai niém cap dong dat nhu trude day, nguy co

va stc manh cia dong dat duoc danh gia théng qua gia tri dinh gia toc nén.

Trudc tién ta phai tinh toan cac gia tri ctia pho phan tng gia tic.

*. Pac diém cong trinh

- bia diém xay dung

Thanh phd

Hai Phong
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Quan An Duong
Loai dat nén C
- Hé s6 tAm quan trong Y1 1.25
- Pic diém két ciu Cép déo DCM
Loai két ciu H¢ khung
Theo mat dung Péu din
Kuy 1.00
*, Céc thong s6 din xuat
Thong sb Ky hiéu | Giatri | Donvi
- Gia téc nén quy d6i agro 0.1334
- Gia tbc nén agr 1.3087 | m/s°
- Gia toc nén thiét ké a 1.6358 | m/s®
- Thong s6 xac dinh pho S 1.15
Te 0.2 s
Tc 0.6 s
Tp 2 S
- Hé s6 tmg xtr q 3.9
- Hé s xéc dinh can dudi B 0.2
- Hé s6 diéu chinh A 1
*Gia tri ciia phé phan @ng gia toc
Chuky (s) | Sq(m/s?) | Chuky(s) | Sq(m/s®) | Chuky(s) | Sq(m/s?)
0 1.2541 1.4 0.5168 2.8 0.3272
0.1 1.23 1.5 0.4824 2.9 0.3272
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0.2 1.2059 1.6 0.4522 3 0.3272
0.3 1.2059 1.7 0.4256 3.1 0.3272
0.4 1.2059 1.8 0.402 3.2 0.3272
0.5 1.2059 1.9 0.3808 3.3 0.3272
0.6 1.2059 2 0.3618 3.4 0.3272
0.7 1.0336 2.1 0.3281 3.5 0.3272
0.8 0.9044 2.2 0.3272 3.6 0.3272
0.9 0.8039 2.3 0.3272 3.7 0.3272

1 0.7235 2.4 0.3272 3.8 0.3272
1.1 0.6578 2.5 0.3272 3.9 0.3272
1.2 0.6029 2.6 0.3272 4 0.3272
1.3 0.5566 2.7 0.3272

Response Spectrum Function Deﬁnition-

Function Mame

Function Damping R atio

[PHO
Define Function
Period Acceleration
| | Add
0. - |1.254 -
01 1.23 M odify
0z I 1.2089 I Q
03 1.2089 Delete
04 1.2059 Q
05 1.2089
06 1.2059
07 1.0336
k=] T |0.9044 2
Function Graph
Dizplay Graph
ak | Cancel |
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3.7. Két qua tinh toan

Bang 3.1: Két qua tinh toan ndi luc theo phwong X

Tang Phuong phép tinh Phuong phap phan | Phuong phép gié tri
lgc ngang tuong tich pho phan ung phd phan tng
duong

V2 M3 V2 M3 V2 M3
STORY11 659.17 | 866.151 593.2 | 775.821 780.53 | 1034.353
STORY10 340.53 631.28 295.06 | 557.562 413.49 | 772.348
STORY9 361.02 | 642.695 317.91 | 565.558 441.38 | 787.951
STORYS 347.8 | 623.481 304.81 | 546.048 426.7/8 | 767.412
STORYY 343.78 | 621.023 300.8 | 542.855 421.04 | 763.288
STORY®6 290.72 | 493.654 253.32 | 428.143 357.74 | 612.759
STORY5 402.43 | 692.538 349.5| 596.938 496.97 | 863.404
STORY4 333.76 | 622.784 292.01 | 540.913 409.05 | 772.103
STORY3 288.45 | 520.603 252.92 446.14 356.07 | 654.342
STORY?2 334.15| 791.616 297.75| 700.108 394.4 95251
STORY1 253.83 | 703.689 228.22 | 599.807 334.33 | 967.909

Bang 3.2: Két qua tinh toan ndi luc theo phwong Y
Tang Phuong phép tinh Phuong phap phan | Phuong phap gia tri
luc ngang tuong tich pho phan tng phd phan tng
duong

V2 M3 V2 M3 V2 M3

STORY11 668.64 882.71 603.89 | 792.073 791.22 | 1055.677
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STORY10 354.62 | 665.478 315.02 | 592.257 432.43 | 809.363
STORY?9 406.07 | 737.533 364.66 | 663.382 486.08 | 881.764
STORYS 382.33 | 691.912 340.72 617.14 461.66 | 834.772
STORYY 363.76 | 656.734 322.04 580.99 440.19 | 797.355
STORY®6 308.23 | 522.076 271.8| 458.753 374.97 | 641.084
STORYS 426.71 | 730.683 375.03| 639.007 521.8 | 903.698
STORY4 358.22 | 667.716 317.1| 588.038 434.15| 817.692
STORY3 307.86 | 550.503 271.51 475.43 379.06 | 692.465
STORY2 353.99 | 827.657 317.39 | 738.501 422.74 | 999.738
STORY1 276.96 | 766.666 249.31 | 659.519 367.5 | 1059.382

Bang 3.3: Két qua tinh toan chuyén vi
Tang Phuong phap tinh Phuong phap phan | Phuong phap gia tri
lyc ngang tuong tich phd phan tng pho phan tng
duong
UXx Uy UXx uYy UXx Uy

STORY11 0.0219 0.0235 0.015 0.0167 0.0328 0.0346
STORY10 0.0201 0.0215 0.0138 0.0153 0.03 0.0316
STORY?9 0.0178 0.0191 0.0123 0.0136 0.0265 0.028
STORYS 0.0155 0.0167 0.0107 0.012 0.023 0.0243
STORY7 0.0131 0.0142 0.0092 0.0103 0.0195 0.0207
STORY®6 0.0108 0.0118 0.0076 0.0086 0.016 0.0171
STORY5 0.0086 0.0094 0.0061 0.0069 0.0127 0.0136
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STORY4 0.0065 0.0071 0.0047 0.0053 0.0095 0.0103
STORY3 0.0045 0.005 0.0033 0.0038 0.0067 0.0072
STORY?2 0.0028 0.0031 0.0021 0.0024 0.0041 0.0045
STORY1 0.0011 0.0012 0.0008 0.0009 0.0015 0.0017
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3.8. Nhan xét va danh gia

Sau khi tinh toan, két qua tinh toan cho ta thiy véi cing mot loai gia toc
nén, luc dong dat xac dinh theo phuong phap gia tri phd phan tng 16n hon luc
dong dat xac dinh theo phuong phéap phan tich tinh luc ngang twong duong va
phuong phap phén tich phd phan Gmg dang dao dong. Noi luc giy ra cho cong
trinh tinh theo phuong phap phan tich tinh luc ngang tuong duong 16n hon no1
luc gy ra cho cong trinh tinh theo phuwong phap phan tich phd phan tng dang
dao dong 15%. Noi lyc gy ra cho cong trinh tinh theo phuong phap gia tri phd
phan tng 16n hon ndi lyc gay ra cho cong trinh tinh theo phuong phap phan tich
tinh lyc ngang tuong dwong 25%. Chuyén vi ctia cong trinh tinh theo phuong
phap gia tri pho phan tng 16n hon chuyén vi ciia cong trinh tinh theo phuong
phap phén tich tinh lyc ngang tuong duong va phuong phap phan tich phd phan
mg dang dao dong. Nhu vay tinh toan theo phwong phap gia tri phd phan ung
an toan hon so vé&i phuong phap phan tich tinh luc ngang tuong duong va
phuong phap phan tich pho phan ting dang dao dong.
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KET LUAN VA KIEN NGHI

Nhu vay, trong pham vi ctua dé tai, ta da nghién ctru, tinh toan duogc tac
dong cua tai trong gi6 dong va dong dét 1én cong trinh. Trong 3 phuong phap
tinh to4n tai trong dong dat tic dung 1én cong trinh ta thdy phuwong phap gia tri
phd phan Gng c6 nhiéu vu diém hon so v6i phuong phap phan tich tinh luc
ngang tuong dwong va phuong phap phan tich phd phan tmg dang dao dong.
Phuong phap nay c6 thé ap dung cho cac cong trinh c6 két cau phuc tap, d6 cao
16m, phuong phép tinh toan don giadn, khong phtrc tap nhu 2 phuong phap con
lai.

Nghién ctru trén ddy méi chi dé cap dén sy tic dong cua tai trong dong
1én cong trinh c¢6 d6 cao dudi 20 tang. Véi nhitng cong trinh cd d6 cao 10n trén
20 tang can phai tiép tuc nghién ctru va xem xét thém.
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