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LOI CAM ON

Tac gia luan van xin trn trong bay t6 1ong biét on sdu sic nhat dbi voi
PGS.TS Pham Van Thir vi nhitng ¥ tudng khoa hoc doc ddo, nhimg chi bao siu séc
vé phuong phap méi dé phan tich ndi luc, chuyén vi bai todn dam chiu udn c6 xét
dén bién dang trugt ngang va nhimg chia sé vé kién thirc co hoc, toan hoc uyén
bac cua Gido su. Gido su da tan tinh giup d& va cho nhiéu chi din khoa hoc c6 gia
tr1 cling nhu thuong xuyén dong vién, tao moi diéu kién thuan loi, giap do tac gia

trong sudt qua trinh hoc tap, nghién ctiru hoan thanh luan van.

Tac gia xin chan thanh cam on cac nha khoa hoc, cac chuyén gia trong va
ngoai truong Pai hoc Dan 1ap Hai phong da tao diéu kién gitip d&, quan tam gop
¥ cho ban luan van dugc hoan thién hon.

Tac gia xin tran trong cam on cac can bg, giao vién cua Khoa xay dung,
Phong dao tao Pai hoc va Sau dai hoc - truong Pai hoc Dan 1ap Hai phong, va
cac déng nghiép da tao diéu kién thuén loi, gitp do tac gia trong qua trinh

nghién ctru va hoan thanh luén van.

Hai Phong, ngay ....., thang 11, nam 2017

Tac gia luan vian

Tran Vii



LOI CAM DOAN

TO6i Tran Vi, tic gia luan vin nay xin cam doan rang cong trinh nay 1a do
t6i thuc hién dudi sy hudng dan cia thﬁy giao PGS.TS Pham Van Thu, cong
trinh ndy chua dugc cong bd 1an ndo. Toi xin chiu trach nhiém vé ndi dung va
161 cam doan nay.

Hai Phong, ngay thadng nam 2017

Tac gid luan van

Tran Vii
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MO PAU

1. Tinh cén thiét caa dé tai

Véi su tién bo khong ngimg cua khoa hoc cong nghé, cac cong trinh xay
dung trén Thé gidi ndi chung va Viét Nam noi riéng dang phat trién v6i cap tién
vé chiéu cao cling nhu vé do phtc tap. Pic trung chu yéu cta nha cao tang 1a sb
tﬁng nhiéu, do cao 1on, trong lugng nang, chiu tac dong cua tai trong ngang. Khi
chiéu cao cua cong trinh cang ting thi mirc do phurc tap khi tinh toan thiét ké
cling gia tang theo. Pac biét 1a viéc xac dinh phan Gng cua cong trinh trudc céac
yéu td tac dong cua diéu kién bén ngoai nhu tai trong do gio, dong dat, .... Tai
Hai Phong, do s6 luong nha cao téng con it, mat khac do chiéu cao cia céac ngoi
nha cao tang con twong ddi nhé nén viéc nghién ciru tinh toan con han ché. La
mot nguol dang cong tac trong nganh xay dung cua Hai Phong, to61 chon nghién
ctru dé tai “Tinh toan tai trong dong do gi6 va dong dat tac dung I&n nha cao
tang tai Hai Phong” dé lam rd anh hudng cua tai trong dong tac dung 1én cong
trinh. Tir d6 s& co bién phap phu hop dé cong trinh dam bao kha ning chiu luc
dudi tac dung cuia tai trong dong.
2. Muc dich ciia deé tai

- Nghién ctru su 1am viéc va thiét ké khung chiu tai trong ngang.

- Cac phuong phap xac dinh tai trong gié va dong dat tac dung 1én cong trinh.
3. Pdi twong va pham vi nghién ciru

- P6i tuong nghién ciru: cac cong trinh nha cao tang bé tong cot thép duoc
xay dung tai Hai Phong

- Pham vi nghién ctru: cac cong trinh nha cao tang, két cdu khung bé tong
cbt thép chiu tai trong gid va dong dat.
4. Phuong phap nghién ciru

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

- Phan tich, tinh todn cac dang dao dong riéng, chu ky, bién do va tai

trong dong tac dung 1én nha cao ting bang phuong phap phan tir hiru han.




5. 'Y nghia khoa hoc va thuec tién cia dé tai
- Nghién clru va tinh toan nha cao ting chiu tai trong dong c6 ¥ nghia

khoa hoc va thuc tién 16n, gop phan phat trién Gng dung cac cong trinh nha cao

tang & Viét Nam noi chung, & Hai Phong néi riéng, day ciing 1a xu thé phat trién

trong x4y dung va phat trién d6 thi. Két qua nghién ctru luan van c6 thé sir dung:
- Tai liéu tham khao cho sinh vién chuyén nghanh xay dung tai cac trudong
Pai hoc, Cao d:fmg.
- Tai liéu tham khao cho céc k¥ su, can bd k¥ thuat xay dung.
6. Bo cuc luin viin
Luan vin gom nhiing ndi dung chinh sau:
Chuwong 1. Tong quan vé két cau nha cao tang va nguyén 1y tinh toan.
Chuwong 2. Co so ly thuyét tinh todn nha cao tang dudi tic dung cua tai trong
dong.
Chuwong 3. Tinh toan nha cao tang dudi tic dung cua tai trong dong.
Két luan va Kkién nghi.

Tai li€éu tham khao.




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

1.1. Khai niém vé nha cao ting
1.1.1. Nguyén nhan xuét hién nha cao ting

Hai Phong 1a thanh phd Cang quan trong, trung tdm cong nghiép 16n nhat
phia Bic Viét Nam, dé)ng thoi cling 1a trung tam kinh té, van hoa, gido duc, khoa
hoc, thuong mai va cong nghé cua ving duyén hai Bac bo. Hai Phong 1a thanh
phé 16n thtr 3 va ciing c¢6 dan sé dong thir 3 caa Viét Nam. Do su phat trién
manh mé vé kinh té va xa hoi dan dén tai mot s6 khu vuc ndi d6 dan sb tap trung
ngay cang dong diic, nhu ciu vé nha ¢, van phong lam viéc, trung tdm thuong
mai, khach san, ... tdng 1én danh ké, trong khi do quy dat xay dung lai thiéu
tram trong. Ngoai ra, dé thuan loi cho quan hé cong tac, viéc b6 tri nhiéu van
phong cong ty gan nhau ciing 13 yéu tb thuc dy 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

Khong ¢6 mét dinh nghia ¢ dinh va chinh xac cho nha cao tﬁng. M6t nha cé

dugc xem 14 cao ting hay khong phu thudc vao bdi canh thoi gian va khong gian
cu thé. Thi du mot nha cao bay ting duoc xay dung vao nhiing nim ba muoi clia
thé ky trude thi duge xem nhu 13 cao tang, nhung néu dugc xay dung vao nhing

nim ba muoi ctia thé ky nay thi c6 18 khéng dugce xem 1a cao tang. Tuong tu

nhu vay, mdt ngdi nha cao muoi ting & Myanmar c6 thé duge xem la cao tang

nhung & MY lai khong duoc xem 1a cao tang...

Tuong quan giita chiéu cao ciia nha véi cic cong trinh 1an can ciing 1a mot
yéu t6 quan trong dé xem xét n6 c6 phai 1 nha cao ting hay khong. Mot nha cao
mudi ting dugce xem 13 cao chot vot & mot mién qué yén binh cia mot tinh mién
trung nudc ta, nhung lai lot thom vao khong gian ctia nhitng cong trinh cao choét

vot & Hongkong.




Ngoai ra, ti 1¢ giira chiéu cao va chiéu rong ctia nha ciing 1a mot yéu té quan
trong dé xem xét mot nha c6 thudc loai nha cao tang hay khong. Doi khi ta phai
ap dung tu duy thiét ké nha cao tang dé thiét ké mot nha chi co chiéu cao 30
mét, nhung lai thiét ké mot nha cao 50 mét nhu mot nha thép tﬁng, néu chiéu
rong ciia nha cao 30 mét 1a 5 mét va chiéu rong ciia nha cao 50 mét 1a 100 mét.
Céc cong trinh cang thanh manh thi anh huéng cua chiéu cao dén viéc thiét ké,
thi cong va van hanh cong trinh cang lon.

Nhu vay khong c6 mot dinh nghia hay tiéu chi nao ¢ dinh cho nha cao
tang. Tuy nhién, Uy Ban Vé Nha Cao Tang va Nha O D6 Thi dua ra khai niém
vé nha cao tang nhu sau: “Mot nha dugc goi 1a cao tang néu viéc thiét ké, thi
cong va van hanh no chiu anh hudng cua cac dic diém lién quan dén chiéu cao”.

Dung trén quan diém thiét ké két cAu, mot nha duogc xem 14 cao tﬁng néu tai
trong ngang, do anh hudng cuia chiéu cao ciia nd, quyét dinh dén viéc thiét ké.
Pbi voi cong trinh cao, anh hudng cia tai trong ngang do gid gy ra la rat 1on.
Cong trinh cang cao thi tai trong ndy cang 16n. Néu tai trong nay tac dung 1én
nha 16n dén mirc né quyét dinh dén y do va phuong phap thiét ké két cau thi nha

d6 duoc goi la cao tang. Trong thuc té, hau hét cac thiét ké vé nha cao tang déu

bi chi phdi boi chuyén vi ngang va su dao dong do gid gay ra.

b. Phan loai

- Phan loai theo muc dich st dung: nha &, nha lam viéc va céac dich vu
khéc.
- Phéan loai theo hinh dang:

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

+ Nha dang thanh: mat béng hinh chit nhat, ¢6 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 I1I: tir 26 dén 40 tang (dudi 100m).
+ Nha rit cao: trén 40 tang (trén 100m).
- Phan loai theo vat liéu co ban dung dé thi cong két cdu chiu luc:
+ Nha cao ting bang bé tong cdt thép.
+ Nha cao tang bang thép.
+ Nha cao ting c6 két cau hdn hop bé tong cbt thép va thép.
1.2. T4i trong tac dong
a. Tai trong thang ding
- Tai trong thuong xuyén: 13 cac tai trong tac dung khong bién dbi trong
qua trinh xay dung va sir dung cong trinh. Tai trong thuong xuyén géom c6 Khoi
luong cac thanh phén va cong trinh, gém khoi luong cac két cau chiu luc va céc
két cAu bao che
- Tai trong tam thoi: 1 céc tai trong c6 thé khong cé trong mot giai doan
nao do cua qua trinh xay dung va st dung.
b. Tai trong ngang
- Tai trong gi6 do tac dong cua khi hau va thoi tiét thay doi theo thoi gian, do
cao, dia diém dudi dang ap luc trén cac mat himg gio hodc hut gié ctia 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 dimg va phuong ngang. Trong tinh todn két
cau nha cao tang thuong chi xét dén tac dong ngang cua 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 cua su lan khong déu.

- Tac dong do anh huong cua su thay doi nhiét o, d6 Am moi truong.

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




Ngoai ra con cé cac tai trong dac biét khac phat sinh do hoat dong cua con
nguoi nhu hda hoan, chay nd, may moc, xe cd, thiét bi va dap vao cong trinh ...
1.3. Cac véan dé trong thiét ké nha cao tang

Khi thiét ké nha cao tdng cin dam bao cac van dé sau:

- Thoa 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 nang khang chan cao.

- Két cu chiu luc phuong dtimg va phuong ngang (khung, vach, 151 ctmg)
chon, bé tri hop 1y.

- Giam trong lugng ban than.

- C06 kha nang chiu Itra cao, thoat hiém an toan.

1.4. Sy 1am viéc ciia hé két cAu nha cao ting
1.4.1. Cac hé két cAu chiu lwc co ban ciia nha cao tang

a. Cac cau kién chiju luc co ban

- C4u kién dang thanh: cdt, dam, thanh chéng, thanh giéng.

- Cau kién dang tAm: tudng (vach dic hodc c6 16 cira), san (san phang, san
suon, cac loai panen duc san ¢6 18 hodc nhiéu 16p ...).

- Céu kién khong gian: 1a cac vach nhiéu canh hd hodc khép kin, tao thanh
cac hop bd tri bén trong nha, dugc goi 14 16i cing. Ngoai 161 cimg bén trong, con

c6 cac day cot bd tri theo chu vi nha voi khoang cach nho tao thanh mot hé khung

bién dang tuong vay. Tiét dién cot ngoai bién co thé dic hoic rong. Khi 14 nhiing

cOt r5ng hinh hop vudng hodc hinh tron sé tao nén h¢ két cAu duoc goi la 6ng
trong 6ng.

b. Céc hé két cAu chiu lwc co ban

- Céc hé két cAu co ban: két cau khung, két cAu tuong chiu luc, két cAu 15i
cting va két cau ong.

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

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




- Céc hé két cAu dic biét: két cau co tﬁng cung, két cAu c6 hé dam truyén,
két cAu co hé giang lién tang va két cdu co khung ghép.
1.4.2. Phwong phap lwa chon hé két cAu nha cao ting

a. Lwa chon theo chiéu cao, sb t?mg

Pé dam béao 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: Bdng chiéu cao téi da (in) va ty sé giéi han giita chiéu cao va

chiéu rong H/B

(Neuon bang 1.2 — Két cdu nha cao tang bé tong cot thép — PGS. TS Lé Thanh Hudn)

Trudng Trudng hop c6 dong dat cap

Hé két cau hop khéng
, 6va’7
c6 dong dat
Nha khung MaxH = H/B 60m 60-55m

5 5-5

Nha khung MaxH = H/B

vach va khung

130-120m

. 5-5
ong

Nha véach MaxH = H/B 140-120m
6-6
Nha ong va ong | MaxH = H/B 180-150m

trong 6ng 6-6

b. B6 tri mit bang két cau

Pé tranh dugc nhirng bét loi do bién dang X0&n, mét b?mg nha can chon
hinh don gian, c6 truc d6i xtng it nhat 1a mot phuong, dic biét 1a ddi xtng trong
cach bé tri két cau chiju luc.

Khi bd tri két cu chiu luc nha cao t?mg chiu tai trong dong d4t con can cha y:

- Mit bang nén ddi xtng ca hai phuong truc nha.




- Mbi quan hé giita chiéu dai (L), chiéu rong cong trinh (B), d6 nhé ra cta
cac by phan cong trinh (1), vi tri cac géc 1om trén mat bﬁng can thoa man cac
yéu cau trong bang sau:

Bdang 1.2: Bdng gidi han ciia L, B, |
(Neuon bang 1.3 — Két cdu nha cao tang bé tong cot thép — PGS. TS Lé Thanh Hudn)

Cép dong dat L/B L/Brmax

7 <6 <5 <2

8vag <5 <4 <15

c. B0 tri khe co giin nhiét, khe lin, khe khang chan

Khe khang chan phai dit theo sudt chiéu cao cong trinh, va c6 thé khong
phai kéo t6i méng. Khe bién dang con dugc xac dinh trén co sé xac dinh chuyén
vi 16n nhét thudng & cac ting mai cong trinh do céc t6 hop tai trong bat 1gi nhat
gy ra theo cong thirc:

Dmin = U1 + U2+ 20mm

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

Khi cong trinh nam trong ving c6 dong dat thi chiéu rong khe lun, khe
co din phai 1dy bing hodc 16n hon bé rong téi thiéu cua khe khang chan theo
bang sau:

Bing 1.3: Bing bé rong toi thiéu ciia khe khdng chéin (mm)

(Nguon bang 1.5 — Két cdu nha cao tang bé tong cot thép — PGS. TS Lé Thanh Hudn)

Cap dong dat thiét ké (MSK-64)

Hé két cau
6 7 8 9

10H - 80

Khung

4H + 10

SH-5

H-35

Khung — vach cung

35H+9

42H— 4

6H — 30

8.5H — 68

Vach — 16i

28H+7

3.5H-3

SH-25

H—-55

Ghi chtd: H — B¢ cao mai

nhau tinh bang mm.

ciia don nguyén thap hon trong cdac don nguyén ké




d. B6 tri két cAu theo phwong thing ditng

Trong nha cao tang can thiét ké cac két cau chiu luc c6 do cing dong déu,
tranh su thay doi dot theo chiéu cao. Trén mit cét thang dung, két cAu cling can
dat dén do ddi ximg vé hinh hoc ciing nhu vé khdi lugng (chat tai).

Su thay doi dot ngot d§ cing cua hé két ciu (nhu vi¢c thong téng, giam
cot hodc dang cot hang, dang san dat cép) cling nhu viéc dung cac so dd két cu
c6 cac canh mong va két cau dang cong xon dai theo phuong ngang nha déu gay
ra sy bat loi dudi tac dong cua cac tai trong dong.

d.1. B tri khung chiu luc

Nén chon so d6 khung sao cho tai trong tac dong theo phuong ngang va
thang dimg duoc truyén truc tiép va ngan nhat xuéng méng. Tranh st dung so
d6 khung hing cot ting dudi. Néu bat budc phai hang cot nhu vay, phai co giai
phap ting cuong cac dam d& c6 du do ctimg chdng udn va cat dudi tac dong cua
céc tai trong tap trung 16n. Khong nén thiét ké dang khung thong tang.

Khi thiét ké khung can chon do cung tuong ddi ctia dAm nho hon cua cot
nham tranh kha ning cot bi pha hoai trudc dam

d.2. Bo tri vach cirng

Trong cac mit bang nha hinh chit nhat nén bé tri tir 3 vach trd 1én theo ca
2 phuong. Véch theo phuong ngang can bd tri déu din, d6i xtng tai cc vi tri
gan dau hdi cong trinh, gian thang may, tai cac vi tri c6 bién d6i hinh dang trén
mit bang va nhitng vi tri co tai trong 16n (san dit bé nude hodc cac thiét bi ky
thuat khac).

Nén thiét ké cac vach gibng nhau (vé do ctmg ciing nhu kich thude hinh

hoc) va bé tri sao cho tim cing cta hé két cau tring véi tam trong luc (trong

tam hinh hoc mit bang) ngdi nha.

D0 cung cua cac vach thuong chiém ty 1€ 16n trong tong d6 cling cua toan
hé. Vi vay, cac vach nén c6 chi€u cao chay sudt tir méng 1én mai va c6 do cung
khong doi trén toan bo chi€u cao hoac néu phai giam thi gidm dan tr dudi 1é€n

trén.




d.3. B6 tri 16i ong

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

Viéc thiét ké 6ng trong éng can théa min cc yéu cau sau:

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

- Khoang céch gitta cac tru - dng ngoai chu vi khong nén 16n hon chiéu cao
tang va nén nhé hon 3m. Mit cit tru - 6ng ngoai can dung dang chit nhat hoic
chir T. Dién tich ctia cot goc c6 thé dung vach goc hinh chir L hodc dng 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 véi cac to hop tai trong thang
dung, tai trong gio va tai trong dong dat. Ngoai ra phai kiém tra anh huong cia
sy thay d6i nhiét do, anh huong cua tir bién, tac dong cua nudc ngém, 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 cau nha cao ting can phai dugc tinh toan kiém tra vé do bén, bién
dang, do cung, 6n dinh va dao dong.

Noi luc va bién dang ctia két ciu nha cao ting duoc tinh toan theo phuong
phap dan hoi. Cac ciu kién dam co6 thé duoc diéu chinh lai theo quy luét lién
quan dén sy phan bd lai ndi lye do bién dang déo.

1.5.3. Céc chi tiéu kiém tra két cau
Kiém tra do bén, bién dang, 6n dinh téng thé va 6n dinh cuc bo cua két

cau dugc tién hanh theo cac ti€u chuan thiét ké hién hanh. Ngoai ra két cau nha

cao tang con phai théa man cac di€u ki¢n sau day:

+ Kiém tra 6n dinh chdng 1at: ty 1é giita m6 men 14t do tai trong ngang
gay ra phai thoa mén diéu kién:
McL/ ML >15
Trong d6: Mc, M, 1a md men chdng 14t va mé men 14t.

+ Kiém tra d6 ciing




Chuyén vi theo phuong ngang tai dinh két ciu ctia nha cao tang tinh theo

phuong phap dan hoi phai thoa mén diéu kién:

. Két cau khung BTCT: f/H <1/500

. Két cau khung — véch: f/H <1/750

. Két cAu tuong BTCT: f/H < 1/1000

Trong d6 f va H 1a chuyén vi theo phuong ngang ctia két cu va chiéu cao
cta cong trinh.

+ Kiém tra dao dong

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

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

[Y]: Gia tri cho phép cua gia tdc, lay bang 150mm/s?.




CHUONG 2: COSO LY THUYET TiNH TOAN NHA CAO TANG
DUOI TAC DUNG CUA TAI TRONG PONG

2.1. Gi thiét tinh toan

Tinh toan két ciu nha cao tang 1a viéc xac dinh trang thai tmg suit — bién
dang trong tung hé, ting b phan cho dén tung c4u kién chiu luc duéi tac dong
ctia moi loai tai trong. O day chiing ta chu yéu xét dén phan tng cta hé két cau
thang dumg khung, vach, 16i dudi tac dong cia tai trong ngang.

Mot sb gia thiét thuong duogc st dung trong tinh toan nha cao tang:

- Gia thiét ngoi nha 1am viéc nhu mot thanh cong xon c¢6 do cting udn
tuong duong do cimg cua cac hé két cdu hop thanh.

- Gia thiét mdi hé két ciu chi c6 thé tiép thu mot phan tai trong ngang ty
1& v6i do cing udn (xoan) ciia chung, nhung duoc lién két chat ché voi cac hé
khac qua cac thanh giang lién két khép hai dau.

- Gia thiét vé cac hé chiu lyc cung c6 mot dang duong cong udn.
2.2. So db tinh todn

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 mit phang cua chung. Giita

cac hé duoc giang voi nhau boi cac diy lién két khép hai ddu 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 tam khong gian chiu tac
dong dong thoi ctia ngoai luc theo phuong bat ky
2.3. Cac budc tinh toan

- Chon so d6 tinh toan.

- Xac 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 luc.

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

- Kiém tra céc diéu kién bén, chuyén vi va cac diac trung dong.

- Kiém tra 6n dinh cuc bd va 6n dinh téng thé cong trinh.

2.4. Xac dinh tai trong
2.4.1. Tai trong thang ding

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

Do khi s6 ting nha cang ting 1én, x4c suat xudt hién dong thoi tai trong sir
dung & tat ca cc tang cang giam, nén khi thiét ké cac két cau thang dung cia
nha cao tang nguoi ta sit dung hé sé giam tai. Trong TCVN 2737:1995 hé s6
giam tai dugc quy dinh nhu sau:

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

0.6
Al A
0.5

JATA,

- Khi xac dinh luc doc dé tinh cét, tudong, mong: tai trong toan phﬁn duoc

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

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

phép gidm nhu sau:

+ Pbi v6i céac phong néu & muc 1, 2, 3, 4, 5 (bang 3, theo TCVN

-04
2737:1995), v, = o.u‘”AlT

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

-05
2737:1995), v, = o.5+"’A2T

Trong dé n: s6 san & phia trén tiét dién dang xét
Tuy nhién hoat tai thudng 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 sd giam tai. Trong

13




tinh toan khung nhiéu ting nhiéu nhip, nhat 1a hé khung khong gian con cho
phép khong xét tdi cac phuong an chét tai bat loi (hoat tai) trén cac san.
2.4.2. Tai trong dong dat

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

Mot s khai niém co ban vé dong dat:

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

- Cudng d6 dong dat: dé danh gia cudong do dong dat ta dya vao hau qua
ctia nd ddi v6i cong trinh hodc nang lugng gay ra tran dong dat.

Hién nay c6 rat nhiéu thang do cudng do dong dat, trong s6 do co thang
MSK-64 va thang Richter 12 2 thang duoc st dung pho bién nhat

- Thang MSK-64 12 do Medveded cung Sponhuer va Karnic dé ra nim
1964, 1a thang do cuong do dia chan dién rong dugc su dung dé danh gia muc
do khc liét cua su rung dong mat dét trén co s& cac tac dong da quan sat va ghi

nhan trong khu vuc xay ra dong dat. Dé xay dung thang MSK-64 cac tac gia trudc

hét phan loai tac dung pha hoai ctia dong dat dén cac cong trinh xay dung, sau d6

danh gia cuong d6 dong dat qua ham dich chuyén cuc dai ctia con lic tiéu chuan
co chu ky dao dong riéng T = 0.25s. Thang dong dat MSK-64 ¢ 12 cép
Bing 2.1: Bing thang dpng dit MSK-64

Cap , Cuong do
, Hau qua tac dong dong dat ,
dong dat dong dat

Cap 1 Pong dat khong cam thay, chi c6 may mdi ghi nhan | Cap dong

duoc dét nhe,

Cap 2 Pong dat it cam thay (rat nhe). Trong nhiing trudng

hop riéng 1€, chi c6 ngudi nao dang & trang thai yén

tinh m&i cam thay duoc




Pong dat yéu. It nguoi nhan biét duge dong dat. Chan
dong duogc tao ra nhu bdi mot xe 0 to van tai nhe chay

qua

Dong dat nhan théy 6. Nhiéu nguoil nhan biét duoc

dong dat, cira kinh c6 thé kéu lach cach

Nhiéu nguoi ngu bi thire tinh, dd vat treo du dua

Pa sb nguoi cam théy dong dat, nha cua bi rung nhe,

16p vira bi ran

Hu hai nha ctra. Pa s6 nguo1 s¢ hai, nhiéu ngudi kho

dimg virng, nut 16p vira, tudng bi ran nit

Phé hoai nha ctra. Tuong nha bi nirt 16n, mai hién va

ong khoi bi roi

Hu hoai hoan toan nha ctra, nén dat c¢6 thé bi ntrt rong

10cm

Cap dong
dat manh
can dugc
xét dén
trong
thiét ké

cong trinh

Cap 10

Phé hoai hoan toan nha ctra. Nhi€u nha bi sup do, nén

dat c6 thé nat rong dén Im

Cap 11

Pong dat gay tham hoa. Nha, cau, dap nudc va dudng
sat bi hu hai nang, mat dét bi bién dang, vét nit rong,

sup do 16n ¢ nui

Cap 12

Thay doi dia hinh. Pha hily moi cong trinh & trén va
dudi mat dét, thay doi dia hinh trén dién tich 16n, thay

do1 ca dong song, nhin thay mat dat ndi song

Cap dong
dét c6
muc do

hiy diét

- Thang Richter 1a do Ch. Richter dé ra nam 1953 dé thay cho viéc danh
gia cuong do dong dat thong qua viéc danh gia hau qua cia né bang cach danh
gia gan dung niang lugng duoc giai phong & chan tiéu. Theo dinh nghia, d6 16n

M (Magnitud) ctia mt tran dong dat bang logarit thap phan cta bién d6 cuc dai

A (um) ghi duoc tai mot diém cach chn tdim D = 100km trén may do dia chan

c6 chu ky dao dong riéng T = 0.8s: M = logA




Bing 2.2: Bing thang dpng dit Richter

b6 Richter

Téac hai

Tan sO xay ra

<20

Dong dat that nho, khong cam

nhan duoc

Khoang 8000

lan mo1 ngay

20-29

Thuong khong cadm nhan nhung

do duoc

That nho

Khoang 1000

lan mo1 ngay

3.0-3.9

Cam nhan dugc nhung it khi giy
thiét hai

Nho

Khoang
49000 lan

moi nam

Rung chuyén d6 vat trong nha.

Thiét hai kha nghiém trong

Khoéang 6200

mMo1 nam

C6 thé gay thiét hai ning cho
nhitng cong trinh khong theo
tiéu chuan khang chan. Thiét hai

nhe cho nhiing cong trinh tuan

theo tiéu chuan khang chan

Khoang 800

lan moO1 nam

Co suc tiéu huy manh trong
nhitng vung dong dan trong chu
vi 180km béan kinh

Khoang 120

lan moO1 nam

Co suc tan pha nghiém trong

trén dién tich 16n

Khoang 18

lan moO1 nam

Co suc tan pha vo cung nghiém
trong trén di¢n tich 16n trong chu

vi hang tram km bén kinh

Khoang 1 lan

moi nam

Strc tan pha vo cung 16n

Khoang 20

nam 1 lan

Gay ra hau qua khing khiép cho
Trai Dét

Cuc hiém




- Ban d6 phan ving dong dat theo thang MSK-64 trén toan lanh thd 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 chiju dong dat di dua vao ban
d6 phan ving dong dat moi theo gia toc nén lanh thé Viét Nam véi chu ky lap
500 nam, nén loai A (d4 gbc).

2.4.3. Cac phuwong phap xac dinh tai trong dong dat

Viéc xac dinh tai trong dong dat (Iuc quan tinh) tac dung 1én cong trinh
mot cach chinh x4c 1a mot viée 1am rat kho khan vi phu thudc nhiéu vao tinh
chat chuyén dong dia chéan, cac tinh chat dong hoc cong trinh va dic trung co 1y
nén dat. Hién nay trong nhiéu tiéu chuén thiét ké khang chin cia cic nudc déu
sir dung mdt trong hai phuong phép xac dinh tai trong dong dat sau day:

- Phuong phap dong luc: xac dinh tryc tiép trang thai Gmg suit — bién
dang cac két cau chiu tai tir cac gia téc do ghi duoc chuyén dong ctia nén dat khi
dong dat xay ra. Bao gom cac phuong phap: phuong phap phan tich phd phan
ung dang dao dong, phuong phap phan tich dang chinh.

- Phuong phap tinh luc: thay thé cac lyc dong dat thuc tac dung l1én cong
trinh bang céac lyc tinh 40 c¢6 hiéu Gmg twong duong. Bao gom cac phuong phap:
phuong phap tinh luc ngang twong duong, phuong phap tinh phi tuyén.

Tuy thudc vao cac dac trung két cau cua nha, cé thé st dung mot trong hai

phuong phéap phan tich dan hoi — tuyén tinh:

+ Phuong phap phan tich tinh luc ngang tuong duong: ap dung cho céc
nha ma phan g cia n6 khong chiu anh huéng déng ké boi cac dang dao dong
bac cao hon dang dao dong co ban trong mdi phwong chinh

+ Phuong phép phan tich pho phan tmg dang dao dong: 4p dung cho tt ca
cac loai nha

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




2.4.3.1. Co sé 1y thuyét

Chuyén dong dong dAt tai mot diém cho truge trén bé mat duoc biéu dién
bang phd phan tng gia tbc dan hoi, dugc goi tit 13 phd phan tmg dan hoi.

Dang cta phd phan tng dan hdi duge 1ay nhu nhau dbi voi hai mire tac
dong dong dat voi yéu cau khong sup db (trang thai cuc han — tac dong dong dat
thiét k&) va d6i véi yéu cau han ché hu hong.

Tac dong dong dat nam theo phuong ngang duoc mo ta bang hai thanh
phan vudng goc duogc xem 13 doc 14p va biéu dién bang cung mot phd phan vmg.

Dbi véi ba thanh phan cia tac dong dong dat, cé thé chap nhan mot hodc
nhiéu dang khac nhau ctia phd phan tng, phu thudc vao cac ving ngudn va do
16n dong dat phat sinh tir chung.

O nhitng noi chiu anh huong dong dat phat sinh tir cac ngudn rat khac
nhau, kha ning sir dung nhiéu hon mét dang phd phan tng phai dugc xem xét dé
c6 thé thé hién dung tic dong dong dat thiét ké. Trong nhimg trudng hop nhu
vay, thong thuong gia tri cua a4 cho tung loai phd phan tmg va timg tran dong
dat s& khac nhau.

Dbi voi cac cong trinh quan trong (> 1) can xét cac hiéu ung khuyéch
dai dia hinh.

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

Pbi véi mot s6 loai cong trinh, c6 thé xét su bién thién cua chuyén dong
nén dat trong khong gian cling nhu theo thoi gian.

*. Pho phan wng dan hdi theo phwong ngang

V6i cac thanh phan nam ngang cia tic dong dong dat, pho phan mg dan

hoi Se(T) duge xac dinh bang cac cong thirc

0<T<Te: se(r)=ag*s*{1+Tl*(n*2.5—1)}

B

Te<T<Tc S,(T)=a,*S*n*25

Tc<T<To se(r)=ag*s*n*2.5*FT—°}




Tp<T < 4s: xgxpeo5% T To
D> >~ S. Se(T):ag S n 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 loai A (ag= n*ag)

Te — giGi han dwéi cia chu ky, ting véi doan nam ngang ciia phé phdn
ing gia toc

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

To — gid tri xdc dinh diém bdt dau cia phan phan vmg dich chuyén khong
doéi trong phé phan g

S — hé s6 nén

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

can nhot 5%

SJda,

2,580

Te Te To T
Hinh 2.1: Dang ciia phé phdn teng dan hoi
(Nguon hinh 3.1 — TCVN 9386:2012)
Gia tri ctia chu ky Ts, Tc, To, hé s6 nén S mé ta dang phd phan tGng dan

ho1 phu thude vao loai dat nén, néu khong xét dén dia chat tang sau.




Bing 2.3: Bang gid tri cic tham s6 S, Ts, Tc, To
(Nguén bang 3.2 — TCVN 9386:2012)

Loai dat nén S Te (5) Tc (s)

A 1.00 0.15 0.40

1.20 0.15 0.50

1.15 0.20 0.60

1.35 0.20 0.80

1.40 0.15 0.50

Hé s6 diéu chinh d6 can 7 c6 thé xac dinh bang biéu thuc:
~ 10
(5+9)

Trong dé: &- 1y s6 can nhét cia két cdu, tinh bang %

n > 0.55

Truong hop dac biét, khi ti s6 can nhét khac 5% tra theo tiéu chuin
TCVN 9386:2012
Pho phan tmg chuyén vi dan hoi Spe(T), nhan duoc bang cach bién doi

truc tiép pho phan tmg dan hoi Se(T) theo biéu thirc:

sDe(T)zse(r)*[zT—J

S bt i o S

0 | 3 () Kl

Hinh 2.2: Phé phdn teng dan hoi cho cdc loai dit nén tiv A dén E (@6 cin 5%)
(Nguon 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. DPbi v6i cac két cau co chu ky 10n hon 4.0s ¢6 thé dung mot dinh
nghia phd chuyén vi dan hdi hoan chinh hon.

* Pho thiét ké dung cho phén tich dan hdi

Kha niang khang chin cta hé két ciu trong mién tmg xir phi tuyén thuong
cho phép thiét ké két cau véi cac luc dong dat bé hon so véi cac luc phan tng
dan hoi tuyén tinh.

Pé tranh phai phan tich tryc tiép cac két cau khong dan hoi, nguoi ta ké
dén kha ning tiéu tan ning luong chu yéu thong qua tng xtr déo cla cac ciu
kién ctia né va cac co cau khac bang phan tich dan hoi dua trén phd phan tng
duogc chiét giam tir phd phan tng dan hoi, vi thé pho nay duoc goi 1a pho thiét
ké. Su chiét giam duoc thyuc hién béng cach dua vao hé sb ung xu q.

Heé s6 tng xtr ¢ biéu thi mot cach gan ding ti sé gitta luc dong dat ma két
c4u s& phai chiu néu phan tng ctia n6 13 hoan toan dan hoéi véi ti s6 can nhét 5%
va lyc dong dat co thé sir dung khi thiét ké theo mé hinh phan tich dan hoi thong
thuong ma van tiép tuc dam bao cho két cdu mot phan ing thoa méin cac yéu can

dat ra. Gia tri cua hé s6 ung xtr q c6 thé khac nhau theo cac huéng nam ngang

khac nhau cta két ciu, mic du su phan loai cép déo két cAu phai nhu nhau trong

moi hudng.
Dbi v6i cac thanh phan nim ngang cia tac dong dong dat, phd thiét ké
So(T) duoc xac dinh bang cac biéu thirc:
0<T<Ts: SD(I')zag*S*F+l*(E—EH
Tg q

Te<T<Tc: SD(T):ag*S*E

— * *E*T_C
Tc<T<To: S, (M) ° q T
> fB*a,




Tp<T:
> f*a,

Trong do: T — Chu ky dao déng ciia hé tuyén tinh 1 bdc tw do

So(T) — phé thiét ké

ay — gia toc nén thiét ké trén nén loai A (ag = n*ag)

Ts — gidi han dudi ciia chu ky, vmg véi doan nam ngang cia phé phdn img
gia toc

Tc — gi6i han trén ciia chu ky, vmg véi doan nam ngang cia phé phan g
gia toc

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

S — hé s6 nén

q— hé so ung xur

B- hé s ting vdi cdn dwdi ciia phé thiét ké theo phirong nam ngang, = 0.2

2.4.3.2. Phwong phap phéan tich tinh lyc ngang twong dwong
a. Piéu kién ap dung

Phuong phap phén tich nay c6 thé 4p dung cho cac cong trinh ma phan
g ctia n6 khong chiu anh huéng dang ké boi cac dang dao dong bac cao hon
dang dao dong co ban trong mdi phuong chinh. Yéu ciu ndy dugc xem 13 thoa
man néu két ciu nha dap tmg dugc hai diéu kién sau:

+ C6 cac chu ky dao dong co ban T; theo hai hudng chinh nhé hon céc gia tri

4*T.
T, <
2.0s
Trong do: Tc — gidi han trén cua chu ky, ing véi doan nam ngang

ciia phé phan img gia toc (xdc dinh theo muc 3.2.2.2 — TCVN 9386:2012)

+ Thoa méin nhing tiéu chi vé tinh déu din theo mit dung




b. Xac dinh luc cit day
Theo mdi phuwong ndm ngang duoc phan tich, luc cat ddy dong dat Fy phai
duoc x4c dinh theo biéu thuc:
Fo = Sa(T1)*m*A
Trong do: Sy(T1) — tung dg ciia phé thiét ké tai chu ky T
T1 — chu ky dao déng co ban cia nha do chuyén déng ngang theo phwong
dang xét
M — tong khoi lwong ciia nha ¢ trén méng hodc & trén dinh ciia phan cimg
phia dudi
A - hé 56 hiéu chinh;
A= 0.85 néu Ty < 2*Tc vdi nha cé trén 2 tang
A = 1.0 v0i cac truwong hop khac
c. Phan b luc dong dit theo phwong ngang

Khi dang dao dong co ban duoc liy gan ding bang cac chuyén vi ngang

tang tuyén tinh doc theo chiéu cao, luc ngang F; (duwoc dit tai tit ca cac tang &

hai mé hinh phang) duoc xac dinh:

FoF M

L Xsrm,

Trong dé: Fi — lwc ngang tac dung tai tang thir i

Fo — luc cdt day do dong dat

mi,m; — khoi heong ciia cdc ting

Si,Sj — chuyén vi ciia cdac khéi lwong mi, m; trong dang dao dong co ban
2.4.3.3. Phuong phap phéan tich pho phan g
a. Piéu kién ap dung

Phuong phap phan tich phd phan tung ap dung cho nha khong théa man
diéu kién dé ap dung phuong phap phén tich tinh luc ngang twong duong va cd

thé ap dung cho tat ca cac loai nha.




b. S6 dang dao dong cin xét dén trong phwong phap pho phan ting
- Phai xét dén phan Gmg cua tat ca cac dao dong goép phan dang ké vao
phan tng tong thé cta cong trinh. Diéu nay c6 thé dugc thoéa man néu dat duoc
mot trong hai diéu kién sau:
+ Téng cc khoi lugng hiru hi¢u ctua cac dang dao dong dugc xét
chiém it nhat 90% tong khéi luong cta két cau
+ TAt ca céac dang dao dong co khdi lugng hiru hi¢u 16n hon 5% cuia
tong khoi lugng déu duogc xét dén
- Néu diéu kién néu trén khong dugc thoa man (nhu trong nha va cac cong
trinh ma cac dao dong xodn gép phan dang ké) thi s6 luong tdi thiéu cac dang
dao dong k dugc xét dén trong tinh toan khi phan tich khong gian can théa méan
ca 2 diéu kién sau:
k>3Vn
va T¢<0.2s
Trong dé: k — sé dang dao dong dwoc xét t&i trong tinh todn
N —s6 tdng & trén mong hodc dinh ciia phan cimg phia dwéi
Ty — chu ky dao dong cua dang thu k
c. Quy trinh tinh toan

- Xac dinh cac chu ky va dang dao dong riéng cua nha: sir dung céc phan

mém phan tich két cdu 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)

- Xac dinh pho thiét ké khong thir nguyén S, (T;) ctia nha va cong trinh
ung véi tung dang dao dong theo cac cong thirc:

— a 2 T
- = B d(T|) g |:3+TB

_ a
Te<Ti<Te:  §,(T)=—sxgx2d
g g




Trong do: i — dang dao dong riéng thur i twong ung theo phuwong X trén

mdt bang nha

aq — gia toc dinh dat nén thiét ké

g — gia téc trong truong
q — hé s6 iing xir
B = 0.2 (hé s6 itng véi cdn dudi ciia phé thiét ké theo phirong ngang)
S, Tg, Tc, To — tham sé xdc dinh theo bang
Bing 2.4: Bang gid tri cic tham s6 S, Ts, Tc, To
(Nguén bang 3.2 — TCVN 9386:2012)

Loai dat nén S Tg (S) Tc (s) To (S)

A 1.00 0.15 0.40 2.00

1.20 0.15 0.50 2.00

1.15 0.20 0.60 2.00

1.35 0.20 0.80 2.00

1.40 0.15 0.50 2.00

- Tong lyc cat tai chan cong trinh twong ng v6i dang dao dong thir i theo
phuong X dugc xac dinh theo cong thuec:
Fri = S (T)*Wy,
Trong dé: Wxi — khoi lwong hiru hiéu (theo phwong X trén mdt bang)

twong ung voi dang dao dong thir i




N — téng bdc tir do (56 tang) xét dén theo phuwong X
Xi j — gid tri chuyén vi theo phirong X trén mdt bang tai diém
dat trong luong thir j cua dao dong thur i
W; — khoi lwong tdp trung tai tang thi j ciia cong trinh
- Phan phdi tai trong ngang 1én céc cao trinh ting cila tong luc cat tai chan

cong trinh tuong ing vdi dang dao dong thir 1 theo phuong X nhu sau:
Z X *W,
1=1 ’

Trong do: V- luc ngang tac dung lén tang thir j theo phwong X iing véi

dang dao dong riéng thir i

Wi, W, — khéi heong tdp trung tai tang thir j va [ ciia cong trinh

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

- T6 hop céac dang dao dong can xét
2.4.4. Tai trong gio6

Tac dung cta gi6 1én cong trinh 1a tic dung dong, nd phu thudc vao cac yéu
t6 clia mdi trudng xung quanh nhu dia hinh va hinh dang ctia manh dat xay dung,
d6 mém va dic diém mit dimg cua cong trinh, sy bd tri cac cong trinh lan can.

Tai trong gi6 gém 2 thanh phan: thanh phan tinh va thanh phan dong.
Theo TCVN 2737:1995, khi tinh todn nha cao dudi 40m va nha cong nghi€ép mdt
tﬁng cao dudi 36m voi ty s6 do cao trén nhip nhé hon 1.5, xay dung & khu vuc co
dang dia hinh A va B, thanh phan dong cia tai trong gié khong can tinh dén.

* Thanh phéan tinh

Gia trj tiéu chuan thanh phan tinh cua tai trong gié duoc tinh theo cong

thuec:




W = Wy*k*c
Trong dé: Wy — gid tri dp lwc gié ldy theo ban dé phdn ving
k — hé so ké dén sy thay doi dp lie gié theo thoi gian
C — hé s6 khi dong
Bing 2.5: Bing 4p lirc gié theo bin dé phin ving 4p e gié linh thé Viét Nam
(Nguon bdang 4 — TCVN 2737:1995)

Ving ap luc gi6 | I 1 W Y;

Wo (daN/m?) 65 95 125 155 185

Po6i v4i nha va cac cong trinh dugce xay dung tai cac ving c6 dia hinh
phtrc tap (hém nui, gitra cac nli song song, cac cura deo ...), gia tri ap luc gido Wy
dugc xac dinh theo cong thirc:

Wo = 0.0613*Vv?

Trong d6 v¢? — van toc gié ¢ d6 cao 10m so véi mdc chuan (van te trung
binh trong khoang thdi gian 3 gidy bi vuot trung binh mét 1an trong 20 nim)
tuong img vaéi dia hinh dang B, tinh theo don vi m/s.

*, Thanh phan dong

Thanh phan dong cua 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 1a do luc xung cta van téc gié va quan
tinh cong trinh gay ra. Gid tri cta luc nay duoc xac dinh trén co s& thanh phan
tinh cta tai trong gié nhan voi cac hé sé c¢6 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 gid 1én nha cao ting W, 6

do cao z duogc xac dinh nhu sau:
*. Truong hop f1 > fi, W, dugc tinh theo cong thirc:
W, = W*C*v
Trong dé: f1 — tan s6 dao ddng riéng thir nhdt cia cong trinh

fL —tan so gioi han




Bing 2.6: Bang gid tri gidi han ciia tin sé dao dpng riéng fi
(Nguon bdang 9 — TCVN 2737:1995)
fL (Hz2)
6=0.3 6=0.15
1.1 3.4
1.3 4.1
1.6 5.0
1.7 5.6
1.9 5.9
5= 0.3 — doi vdi cong trinh bé téng cot thép va gach da, cong trinh

Vung ap luc gio

khung thép cé két cau bao che
8= 0.15 — ddi vdi cdc thdp, tru, ong khéi bang thép, cdc thiét bi

dang cét thép cé bé bang bé tong cot thép

W - gid tri tiéu chudn thanh phan tinh cia tdi trong gié tai d cao tinh todn
& - hé s6 dp lwe dong cua tdi trong gié 6 do cao z
Bing 2.7: Bing hé sé dp lwc dpng ciia tdi trong gié ¢
(Nguén bang 8 — TCVN 2737:1995)
Chiéu cao z Hé sb 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 khong gian dp lwc dong cia tdi trong gié (xdc dinh

theo diéu 6.15 ciia TCVN 2737:1995)




Bing 2.8: Bing hé sé twong quan khéng gian dp liec dpng ciia tdi trong gié
(Nguén bang 10 — TCVN 2737:1995)

p Hé sd v khi y (m) bang

(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

* Trudng hop cong trinh (va cac bd phin két cau cua nd) co so do tinh
toan 1a hé mét bac tu do, c6 fi < fi, W, dugc xac dinh theo cong thuc:
W, = W*C*E*ry
Trong do: & - hé s6 dong luc (xdc dinh theo muc 6.13.2 trong TCVN

2737:1995), phu thudc vao théng sé va do giam 16-9a & ciia dao déng

\NY *W,

“To40% 1,
- hé s6 do tin cdy ciia tdi trong gi6 (y=1.2)
fy— tan s6 dao dong riéng thir I
Wo — gid tri dp liee gié tiéu chudn
*. Truong hop f1 < fi < f,, W, dugc tinh theo cong thuec:
W, = m* g*yy
Trong do: f1, 2 — tan sé dao dong riéng thir nhdt va thir hai ciia céng trinh
fL — tan s6 gidi han (theo bang 9 ciia TCVN 2737:1995)
M — khéi lwong ciia phan céng trinh ma trong tam & do cao z
E - hé so dong luc (xac dinh theo muc 6.13.2 trong TCVN 2737:1995),

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




7 *Wo
E =
940* f,
y- hé s6 do tin cdy cia tdi trong gié (y=1.2)
fi — tan s6 dao dong riéng thir i
Wo — gid tri dp lie gié tiéu chudn
Yy — chuyén vi ngang cia cong trinh ¢ dé cao z vmg véi dang dao dong
riéng thir nhat
w - hé s6 dwoc xdc dinh bang cdch chia cong trinh thanh tieng phan, trong

pham vi méi phan tdi trong gié khéong doi

(//:Zyk *ka
D Ve M,

My — khoi lwong phan thir k ciia cong trinh
Yk — chuyén vi ngang ciia trong tdm phan thi k vmg véi dang dao
dong riéng thir nhat
Wik — thanh phdn dong phdn bé déu cia tdi trong gié ¢ phan thir k
cua cong trinh duoc xac dinh theo cong thirc: Wy = W** v
*_ Trudong hop nha nhiéu tang c¢6 do cung, khoi luong va bé rong mit don

gi6 khong ddi theo chiéu cao, co f1 < fi, W, duogc xac dinh theo cong thurc:

z
W, =1%o * Wy,

Trong do: Won— gid tri tiéu chudn thanh phan dong ciia tdi trong gié ¢ do
cao h cua dinh cong trinh, xac dinh theo cong thirc: Won = W** v

*, Céc budc tinh toan xac dinh tai trong giod

- Xac dinh xem cong trinh c6 thudc pham vi phéi tinh thanh phan dong hay
khong

- Thiét 1ap so dd tinh dong luc

+ So d6 tinh toan duoc chon 1a hé thanh cong xon c6 hiru han diém

tap trung khbi luong. Chia cong trinh thanh n phan sao cho mdi phan c6 do cing

va ap luc gi6 1én bé mit cong trinh c6 thé coi nhu khong doi.




+ Vi tri cac diém tap trung khéi luong dugc dat tai cao trinh trong tam
ctia cac két cau truyén tai trong ngang cta cong trinh. Gia tri khdi luong tap trung
tal cac cao trinh bﬁng téng cac gia tri khéi lugng cua két cau chiu lyc, bao che.

+ Do cimg cua cong xon 1y bang do cung twong duong cia cong
trinh, sao cho chuyén vi ciia dinh cong trinh va céng xon 1a nhu nhau khi cling
chiu mot tai trong ngang & dinh.

- Xac dinh gié trj tiéu chudn thanh phan dong cla tai trong gio, khi chi ké
dén anh huong luc xung cua van toc gié. Xac dinh hé sb 4p luc dong va hé sb
tuong quan khong gian

- Xéc dinh gi4 tri tiéu chuan va tinh toan thanh phan dong cua tai trong
gi6 1én cac phan tinh toan ctia cong trinh. Bao gom:

+ X4c dinh tan sd va dang dao dong. Xac dinh tan s6 dao dong thu
nhat f; ctia cong trinh. Khi f1 > fL thanh phan dong ciia tai trong gi6 chi can ké dén
tac dung cua luc xung van toc gid. Khi f1 < fL thanh phan dong cua tai trong gid
phai ké dén tac dung ctia luc xung van tdc gid va luc quan tinh ctia cong trinh.

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

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

2.5. TOm lwge phwong phap phan tir hitu han

Phuong phap phan tir hitu han (PPPTHH) 1a mot phwong phéap dic biét co
hiéu qua dé tim dang gan diing ciia mot ham chua biét trong mién xac dinh cia
né. Phuong phéap phan tir hitu han ra doi tir thyc tién phén tich két cau, sau d6
dugc phét trién mot cach chat ché va tong quat nhu phuong phap bién phan hay

s0 du co trong s6 dé giai quyét cac bai toan vat 1y khac nhau. Tuy nhién khac

v6i phuong phap bién phéan sé du co trong sd cb dién, phuong phap phan tir hitu

han khong tim dang xap xi ctia ham trong toan mién xac dinh ma chi trong timg
mién con (phan tir) thudc mién xac dinh d6. Do vay phuong phap phan tir hiru
han rét thich hop véi cac bai toan vat Iy va ky thuat nhét 1a ddi voi bai toan két

cau, trong d6 ham can tim dugc xac dinh trén nhitng mién phtc tap bao gom
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nhiéu mién nho c6 tinh chat khac nhau. Trong phuwong phap phan ti hitu han
mién tinh toan duoc thay thé béi mot sb hiru han cac mién con goi la phén tr, va
cac phﬁn ttr xem nhu chi duoc két ndi v6i nhau qua mdt s6 diém xé4c dinh trén
bién ctia n6 goi 1a diém nat. Trong pham vi mdi phan tir dai luong can tim duoc
lay xap xi theo dang phan bd xac dinh nao d6, chang han dbi vai bai toan két cau
dai luong can tim 13 chuyén vi hay tng suit nhung né ciing c6 thé dugce xap xi
hoa béng mot dang phan bd xéac dinh nao d6. Cac hé sb cua ham xép xi dugc goi
1a cac thong s6 hay céc toa do tong quat. Tuy nhién cac thong sé nay lai dugc
biéu dién qua tri s6 ctia ham va c6 thé ca tri s6 dao ham cua né tai cac diém nat
ctia phan tir. Nhu vay cac hé sd ctia ham xap xi c¢6 ¥ nghia vat 1y xac dinh, do
vay no rat dé thoéa man diéu kién bién cua bai toan, dy ciing 1a wu diém noi bat
ctia phuong phap phan tir hitu han so v6i cac phuong phap xap xi khac.

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

- M5 hinh tuong thich: biéu dién dang phan bd cta chuyén vi trong phan tu,
an s6 13 cac chuyén vi va dao ham ctia né dugce xac dinh tir hé phuong trinh thanh 1ap
trén co s& nguyén 1y bién phan Lagrange hoic dinh dimg ctia thé ning toan phan.

- M6 hinh can bang: biéu dién mot cach gan ding dang gan dung cta ung
suat hodc néi luc trong phﬁn tir. An sb 1a cac luc tai nat va dugc xac dinh tir hé
phuong trinh thiét 13p trén co s& nguyén 1y bién phan Castigliano hodc dinh ly
dirng cta niang luong b toan phan.

- M6 hinh hdn hop: biéu dién gan ding dang phan b ciia ca chuyén vi va
g suat trong phan tir. Coi chuyén vi va tng suét 13 hai yéu t6 doc 1ap riéng

biét, cac an s6 duoc xac dinh tir hé phuong trinh thanh 1ap trén co s& nguyén ly

bién phan Reisner — He linge.

Trong ba mo6 hinh trén thi mo6 hinh twong thich dugc sir dung rong rai hon
c4, hai mo hinh con lai chi sir dung c6 hiéu qua trong mot sd bai toan. M6 hinh
tuong thich duoc st dung dé phan tich va thanh l4p phuong trinh tinh toan hé
thanh theo phuong phap phan tir hiru han.




CHUONG 3: TINH TOAN NHA CAO TANG DUOI TAC DUNG
CUA TAI TRONG PONG

3.1. Gidi thi€éu cong trinh tinh toan

Du 4an dau tu xdy dung trung tdm thuong mai két hop khu chung cu tai
Puong Thién 16i, phuong Kénh Duong, quan Lé Chan, thanh phdé Hai Phong.
Muc tiéu chinh ctia du 4n 1a cung cap cac can ho tir trung cip dén cao cép va
khu trung tdm thuong mai két hop giai tri dap Gmg nhu cau cta ngudi dan thanh
phé Hai Phong. Khu trung tim thuong mai két hop chung cu dugc xay dung véi
23 tang c6 chiéu cao 77m, kich thudc 54m x 22.5m. Cong trinh st dung hé két
cau khung véch, c6t BTCT c6 tiét dién 40x120, ddm BTCT co tiét dién 22x40,
40x60, Vach BTCT day 35 b tri tai gitta cta cong trinh.
3.2. Gi6i thiéu phan mém ap dung tinh toan ETABS

ETABS 14 phan mém két cdu 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 duogc phat trién bai CSI
(Computers and Structure, Inc. Berkeley, California, USA). Nhiing diém ndi troi
ciia ETABS so véi cac chuong trinh khéac trong phan tich két cau cho hé thong
cong trinh st dung ETABS c¢6 thé dua dén viéc giam rd rét thoi gian yéu cau
trong viéc xay dung mo hinh tinh, giam thot gian xtr 1y va tdng do chinh xac. S&
di nhu vay béi vi ETABS thuc hién dua vao cac tinh nang dién hinh cho bai toan
hé céac cong trinh dan dung (cong trinh) trong xay dung ma cac hé chuong trinh

khéc c6 thé khong nhan ra. ETABS con c6 céc vu diém ma mdt sO phan mém

khac khong c6 nhu Giao dién d6 hoa than thién, Vao so li€u, chinh stra va sao

chép dé dang bai hé thong thuc don, thanh cong cu, Tang toc nhap liéu nha cao
tang bang khai niém tang tuong tw, C6 thé mo hinh cic dang két cau nha cao
tz‘ing: Hé két cAu dam, san, cot, vach toan khdi; Hé két cAdu dam, cot, san lép
ghép, 161 toan khdi... - Cac thu vién két cdu sin c6 hodc xay dung so do két cau:

dam, san, cQt, vach trén mat bang hoac mat dirg cong trinh bang cac cong cu
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mo hinh dic biét. Phan mém ETABS dugc xay dung dya trén phuong phap phan
ttr hiru han, 13 phuong phap phan tich két cdu gan dung bang cach chia tach hé
két cdu thanh cac phan tir don gian duoc dinh nghia truéc. Trong ETABS ¢6 hai
d6i twong co ban 1a phan tir Frame (thanh) va phan tr Shell (tim). Tuy thudc
vao phuong cta cdu kién va dic trung chiu lyc ma phan tir Shell con duoc chia
ra thanh Slab (ban) va Wall (tudng). Phan mém ETABS c6 cac dang phan tich
nhu: Phan tich phan tmg dudi tac dung cla tai trong tinh va vat liéu dan hdi
tuyén tinh, Phan tich phi tuyén bac hai P-Delta c6 ké dén anh huong cua hién
twong udn doc va 1a co s¢ cua viée giai quyét bai toan 6n dinh cta hé két ciu,
Phén tich dong luc hoc cho phép xac dinh tan s va dang dao dong riéng véi cac
dang tai trong dong khac nhau nhu céc tai trong theo ham diéu hoa, tai trong
dong dat, gié dong..., Phan tich tac dong va phan tng cta cong trinh theo thoi
gian (time history), Phan tich theo phd phan tGng (Response Spectrum) xét tac
dong ciia dong dat theo gia toc nén, Cac dang to hop tai trong tic dong: T6 hop
dai 0, t6 hop bac hai toan phan CQC, t6 hop cin bac hai cua tong binh phuong
SRSS, t6 hop hdén hop, va tinh chit bao ndi luc ENVELOPE. Phin mém
ETABS tu dong tinh toan tai trong cho cac kiéu tai sau: tai trong ban than, tai
trong gid, tai trong dong dat theo tiéu chuan UBC, BS8110, BOCA96, ham tai
trong phd (Response Spectrum Function), ham tai trong dap ung theo thoi gian
(Time History Function) ... Tu dong xac dinh khéi lugng va trong luong cac
tang, xac dinh tdm hinh hoc, tAm ctng va tdm khéi luong cong trinh. Ty dong
xé4c dinh chu ki va tan s6 dao dong riéng theo hai phuwong phap Eigen Vectors va
Ritz Vectors theo mo hinh két cdu khong gian thuc té cua cong trinh. Phan mém
ETABS c6 thé can thi€p va ap dung cac tiéu chuan tai trong khac nhu: tai trong
gi6 dong theo TCVN 2737-1995, tai trong dong dat, Ngoai ra, ETABS co6 thé

tinh toan va thiét ké cho cu kién dam to hop (Composite Beam), thuc hién thiét

ké chi tiét lién két tai cac nut doi voi két cau thép (Joint Steel Design) theo céc

ti€u chuan thong dung trén thé gidi. Viéc phan tich két cau cudi cung nham muc

dich tim ra dugc noi luc (dung dé thiét ké cbt thép), phan luc (dung dé thiét ké
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mong), va cac gia tri chuyén vi (dung dé kiém tra két cau ¢ trang thai giéi han

vé dicu kién st dung).

3.3. Lap mo hinh tinh toan:

ETABS

vvvvvv""“

ETABS v0.74 - File: Ket cau nha 77m - April 14,2017 15:10
3D View - Tonem Units

Hinh 3.1: M6 hinh tinh toan




3.4. Tinh toan tai trong tinh tac dung lén cong trinh
* Tiéu chuin ap dung
- Tiéu chuan TCVN 2737 : 1995 - Tai trong va tic dong - Tiéu chuan thiét ké
- Tiéu chuan TCXD 229 : 1999 - Hudng dan tinh toan thanh phan dong cua tai
trong Gio6 - Tiéu chuan thiét ké
- Tiéu chudn TCVN 9386 : 2012 - Thiét ké cong trinh chiju tai trong Pong dat -
Tiéu chuan thiét ké
3.4.1. Tinh tai
*Pon vi sir dung
- Chiéu day ciu kién: mm
- Trong Iuong riéng (Q): kG/m3
- Tai trong phén bd: kG/m2 ; kG/m
- Téai trong tap trung: T
- Chiéu cao tang: m
a. T4i trong ban than
Puoc tinh toan tir dong bang phan mém phan tich két cdu ETABS
b. Cac loai san

* San tang ham

Chiéu
Cac 16p hoan thién day
lop

- Lép chong tham 15

- Lop bé tong tao doc 20

- Tong trong lwong cac 16p hoan thién:

* San khu vuc thuong mai, van phong, can hg, hanh lang

Chiéu
Cac 16p hoan thién day
lop

- Lop gach lat 10

- Lép vira 1ot 40

- Lép tran gia

- Tong trong lwgng cac 16p hoan thién:




* San mai

Cac lop hoan thién

- TAm dan bé tong cach nhiét

- Gach chi ké tdm dan

- Vira xi mang cat chong tham

- Lép chéng tham twong duong Sika

- Tran gia

- Tong trong lwgng cac 16p hoan thién:

* Cau thang

Cac 16p hoan thién

- Mat bac

- Bac xay gach

- Ban bé tong chiu luc

- Lép vira 16t, trat tran

- Tong trong lweng cac 16p hoan thién:

c. Twong xay, vach kinh.
* Tuong xay gach dac day 220.

Cac lop hoan thién

- 2 16p trat

- Gach xay

- Tai twong phin bd trén 1m dai:

- Tai twong c6 cira co tinh dén hé so cira:




* Tudng xay gach rong day 220.

Cac lop hoan thién

- 2 16p trat

- Gach xay

- Tai twomg phan bd trén 1m dai:

- Tai twong c6 cira co tinh dén hé so cira:

* Tudng xay gach rong day 110.

Cac 16p hoan thién

- 2 16p trat

- Gach xay

- Tai twong phan bd trén 1m dai:

- Tai twong c6 cira c6 tinh dén hé so cira:

* Vach kinh.

Cac 16p hoan thién

- Vach kinh

- Tai twong phan bd trén 1m dai:

* Vach kinh.

Cac lop hoan thién

- Vach kinh

- Tai twong phan bd trén 1m dai:




3.4.2. Hoat tai
*, Ky hiéu:
- Or: h¢ sb vuot tai
- (rc: tai trong ti€u chuén

- (u: tai trong tinh toan

Céc phong chirc nang

- Phong ngu

- Phong khéch, phong an, vé sinh

- Trién lam, trung bay, cira hang

- Sanh, phong giai lao, cAu thang

- Mai bé tong khong c6 nguoi st dung

- Gara dé xe

- Phong ngu

- Phong khéch, phong an, vé sinh

3.5. Tinh toan tai trong gio tac dong lén cong trinh
3.5.1. Tinh toan thanh phin tinh cia tai trong gié

* Pic diém cong trinh
- Pia diém xdy dyng: Tinh, thanh: Thanh pho Hai Phong

Quan, huyén: Quéan Lé Chan
\Vung gié: IV-B
Dang dia hinh: C

- Cao d6 ctia mat dat so voi mat mong (m): 0.0

* C4c thong s6 din xuit:

Ky | Gia | Pon

Théng s6 A :
g hi¢u tri Vi

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




* Gi4 tri tinh toan thanh phan tinh caa tai trong gié, Wj, tic dong Ién
tang thir j dwoc xac dinh theo cong thirc:
Wj = g*W,* kj* C *Hj * Lj
Trong do:
- k; : hé sb tinh dén su thay d6i cua ap luc gi6 theo do cao
- ¢ : hé s khi dong, 13y tong cho mat don gié va mat hut gid bang: 1.4
-H;: chiéu cao don gi6 cua tang thi j
- L : bé rong don gi6 cua tang thi j
* Bang gia tri tai trong gio theo phuong X:
> H;j Zj
STT Tan ) )
° (m) | (m)
TUM 3.2 77.2
STORY?23 3.2 74.0
STORY?22 3.2 70.8
STORY21 3.2 67.6
STORY20 3.2 64.4
STORY19 3.2 61.2
STORY18 3.2 58.0
STORY17 3.2 54.8
STORY16 3.2 51.6
STORY15 3.2 48.4
STORY14 3.2 45.2
STORY13 3.2 42.0
STORY12 3.2 38.8
STORY11 3.2 35.6
STORY10 3.2 32.4

STORY9 3.2 29.2
STORYS 3.2 26.0
STORY7 3.2 22.8
STORY®6 3.2 19.6
STORYS 3.2 16.4
STORY4 3.2 13.2
STORY3 3.2 10.0
STORY2 3.2 6.8
STORY1 3.6 3.6

1
2
3
4
5
6
-
8
9

SUM
Ghi chii: Zj la cao dé ciia tang thit j so véi mdt dat




* Bang gia tri tai trong gio theo phwong Y:

H Zj
(m) | (m)
TUM 3.2 77.2
STORY?23 3.2 74.0
STORY?22 3.2 70.8
STORY?21 3.2 67.6
STORY20 3.2 64.4
STORY19 3.2 61.2
STORY18 3.2 58.0
STORY17 3.2 54.8
STORY16 3.2 51.6
STORY15 3.2 | 484
STORY14 3.2 | 452
STORY13 3.2 | 420
STORY12 3.2 | 388
STORY11 3.2 | 356
STORY10 3.2 | 324
STORY9 3.2 29.2
STORYS8 3.2 26.0
STORY7 3.2 22.8
STORY®6 3.2 19.6
STORYS 3.2 16.4
STORY4 3.2 13.2
STORY3 3.2 10.0
STORY2 3.2 6.8
STORY1 3.6 3.6

STT Tang

O©| O N o 01 | WO N|

SUM

Ghi chii: Zj la cao dé ciia tang thit j so véi mat dat




3.5.2. Tinh toan thanh phéin ddng cia ti trong gi6
* Pic diém cong trinh:

- Dia diém xay dyng: Tinh, thanh: Thanh phé Hai Phong

Quan, huyén: Quan Lé Chan
Vung gié: IV-B
Dang dia hinh: B

- Cao d6 ctia mat dit so v6i mit mong (m): 0.0

- Kich thuc mit bang trung binh theo canh X, Lx (m): | 54.0

- Kich thudc mit bang trung binh theo canh Y, Ly (m): | 22.5

- Cao d¢ cua dinh cong trinh so voi mat dat (m): 77.2

* Cac thong so dan xuat:

Ky | Gia Ghi cht
hi¢u tri
Bang 4 (TCVN

2737:1995)

Théng s6

- Gia tri ap luc gid W, 1.55

- H¢ s6 do tin cay cua tai

trong gio g s

Bang 9 (TCVN
2737:1995)
Bang 11 (TCVN
2737:1995)

- Tham s6 xac dinh hé s6 226 Bang 11 (TCVN
v1lX ' 2737:1995)

- Tham s6 x4c dinh hé s6 540 Bang 11 (TCVN
v1lY ' 2737:1995)

- Hé s6 tuong quan khong N 0677 Bang 10 (TCVN
gian e 2737:1995)

- Hé s6 twong quan khong Bang 10 (TCVN
gian 2737:1995)

* Gia tri tinh toan thanh phan ddng cia tai trong gi6, Wpji, tac dong 1én
ting thir j ing véi dang dao dong thir i dwoc xac dinh theo cong thirc:

- Gia tri gidi han cia tan so fL 1.7

- Tham s6 x4c dinh hé s v1 C 77.2

N1y 0.608

Whij = M Xi * yi * Vi
Trong do:

- M;: khéi luong ctia tﬁng thr j

-Xi: hésbd dong luc ung voi dang dao dong thur 1

-yi:  hé sb tmg véi dang dao dong thir i




~dich chuyén ngang ti d6i cta trong tAm tang tht j img véi dang dao
Vi dong the i
* Cach xac dinh hé s6 dong luc:
- Hé sb dong luc duoc xac dinh béng cach tra trong biéu dd hinh 2 (tiéu chuin
TCXD 229:1999).

_ N7 xW,

“ 7 940 f,
Trong do:
-W, :tinh v6i don vi la N/m2
- fi : tan s cua giao dong riéng thir i
* Cach xac dinh hé so:

- H¢ s6 duoc xac dinh bang cong thire sau:

2 YWy
Vi = 2nn
2 YiM;
-‘Véi WFj 1a gié tri tinh toan thanh phan dong cua tai trong gi6 tac dung Ién
tang thu j Qng voi1 cac dang dao dong khac nhau khi chi ké dén anh huéng cua
xung van toc gio:
W|:j :W,-*z,-*ni
Trong do:
- W, : gia tri tinh toan thanh phan tinh ciia tai trong gié tc dung 1én tang th j
hé s§ ap luc dong cua tai trong gio, thay do6i theo do cao, (bang 3 tiéu
chuan TCXD 229:1999)

hé s twong quan khéng gian timg v6i dang dao dong thir i (table 4, and
5 tiéu chuan TCXD 229:1999), vk = 1 khi k > 1

-Zj.

-Nj:

* Bang thong ké ciac dang dao dong theo 2 phwong X va Y:

Phwong X Phwong Y
Dang T(¢) |f(Hz)| T(s) | f(Hz)
1 2.12 047 | 1.36 | 0.73
0.55 1.83 | 0.30 | 3.34
0.24 408 | 013 | 7.81
0.14 7.00 | 0.08 | 13.12
0.10 10.42 | 0.05 | 18.88




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

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

* Bang gia tri tai trong gio theo phwong X trng véi dang dao dong thir 1:

STT

Tang

M
(T.s?/m)

Zj

Wi
(kN)

Yii

YiiWF;j

yii'M;

Wpjix
(T)

TUM

11.4

74.2

7.42

11.4

1.5

STORY23

156.4

74.3

7.13

144.2

195

STORY?22

171.6

74.3

6.84

145.5

20.6

STORY?21

171.6

74.3

6.54

133.0

19.7

STORY20

171.6

74.3

6.23

120.7

18.7

STORY19

171.6

74.3

5.91

108.5

17.8

STORY18

171.6

73.9

5.95

96.7

16.8

STORY17

171.6

73.4

5.17

85.1

15.7

OO N OB WIN| -

STORY16

171.6

72.8

4.78

73.9

14.7

STORY15

171.6

72.1

4.38

63.2

13.6

STORY14

171.6

71.2

3.96

53.2

12.4

STORY13

171.6

70.3

3.55

43.8

11.3

STORY12

171.6

69.6

3.16

35.3

10.1

STORY11

171.6

69.3

2.78

21.7

9.0

STORY10

171.6

68.9

241

21.0

7.8

STORY9

171.6

68.4

2.04

15.3

6.7

STORYS

171.6

67.4

1.68

10.7

5.6

STORY7

171.6

66.5

1.35

7.0

4.5

STORY®6

171.6

65.5

1.03

4.3

3.5

STORY5

171.6

64.9

0.76

2.4

2.6

STORY4

179.6

63.6

0.52

1.2

1.9

STORY3

179.6

61.7

0.31

0.5

1.2

STORY2

195.4

59.3

0.15

0.1

0.7

STORY1

198.4

60.8

0.05

0.0

0.2

83.72

1204.5

236.0




- Cac thong s6 khac:

Thong sb & Xi Yi
Gia tri 0.097 | 1.873 | 0.070

* Bang gia tri tdi trong gio theo phwong Y ng v4i dang dao dong thir 1:

M; WE;

A _ ) e | vi2M-
STT Tang (T.s2/m) Zj (kN) Yii YiiWFj | Yii*M;

TUM 114 160.0 16.00 | 114
STORY23 | 156.4 160.0 1522 | 141.4
STORY?22 | 171.6 160.1 14.44 | 139.6
STORY21 | 1716 160.1 13.65 | 124.6
STORY20 | 1716 160.1 12.84 | 110.4
STORY19 | 1716 160.1 12.03 | 96.8
STORY18 | 171.6 159.4 1116 | 84.1
STORY17 | 171.6 158.2 10.25 | 72.1
STORY16 | 171.6 157.0 9.36 | 61.0
STORY15 | 1716 155.4 8.46 | 50.9
STORY14 | 1716 153.4 7.56 | 41.7
STORY13 | 1716 151.5 6.69 | 334
STORY12 | 171.6 150.0 586 | 26.2
STORY11| 171.6 149.3 5.10 | 20.0
STORY10 | 171.6 148.5 436 | 148
STORY?9 171.6 147.4 3.65 | 105
STORYS 171.6 145.3 2.97 7.2
STORYY 171.6 143.2 2.34 4.6
STORY®6 171.6 141.2 1.78 2.7
STORY5S 171.6 139.9 1.30 1.5
STORY4 179.6 137.1 0.87 0.7
STORY3 179.6 133.0 0.52 0.3
STORY?2 195.4 127.8 0.26 0.1
STORY1 198.4 131.1 0.09 0.0

166.78 |1056.1

1
2
3
4
5
6
7
8
9




- Cac thong s6 khac:

Thong sb & Xi Yi
Gia tri 0.062 | 1.674 | 0.158

3.6. Tinh toan tai trong dong dit tac dong 1én cong trinh
3.6.1. Phwong phap phan tich tinh lwe ngang twong dwong

* Pac diém cong trinh

- Dia diém xay dyng: Tinh, thanh: Hai Phong

Quan, huyén: Quan Lé Chan

Loai nén dat: C

- Hé s6 tAm quan trong: 01= 1.25
- bic diém két cau: Cap déo DCM

H¢ khung, hoic tuwong

Loai két cau:
: dwong khung

Theo mat dung: Péu diin theo mit ding
Kw = 1.00

* Cac thong so dan xuat:

Thong so

- Gia téc nén quy doi

- (31a tOoc nén

- (31a toc nén thiét ké

- Thong sb xac dinh pho

Theo muc
5.2.2.2
Theo muc
3.2.2.5
Theo muc
4.3.3.2.2

- HE sO ung xu

- Hé s6 xac dinh can dudi

- Hé s06 diéu chinh




* Gia tri pho phan tng thiét ké, S¢, dwge xac dinh bang cac biéu thirc sau:

0<T<T,: S,(T)=a s{z T[E—EH

3 T,Lq 3
2 5.25
q

2.5 T,
( SFT”B'%J

25TT j
q

S(,(T):max(ag S.==

* L cat day, Fy, dwoc xac dinh theo cong thirc:
Fo = Sa(T1).m.l
Trong do:
- S¢(T1): Tung d6 cta phd thiét ké tai chu ky Ty
- T1: Chu ky dao dong co ban ctia nha theo phuong dang xét
- m: Tong khdi lugng ctia nha
- 1: He s6 diéu chinh

* Tai trong dong dat tic dung 1én cac ting, Fi, dwoc xac dinh theo cong thirg

Trong do:
- Si, Sj 1an luot 14 chuyén vi cua cac khdi luong my, m; trong dang dao
dong co ban
- mj, m;: khéi luong cua cac ting

* Bang gia tri lwc dong dat tac dung 1én cac ting theo phwong X
Chu ky dao dong, Tix (S) 2.12
Gia tri pho phiét ké, Sq (m/s?) 0.3171
Téng khdi lvong, m (kN.s¥m) 40090.8
Luc cat day, Fpx (KN) 12713.1




mi

Mm;.Si

in

(kN.s2/m)

(kN.s2/m)

(kN)

114.2

114.2

80.1

STORY?23

1563.5

1501.4

1053.0

STORY22

1715.7

1579.8

1108.0

STORY?21

1715.7

1510.4

1059.2

STORY?20

1715.7

1438.8

1009.0

STORY19

1715.7

1364.6

957.0

STORY18

1715.7

1287.8

903.2

STORY17

1715.7

1208.3

847.4

O oI N OO B |W | N|PF

STORY16

1715.7

1126.1

789.8

[HEN
o

STORY15

1715.7

1041.6

730.5

[HEN
[EEN

STORY14

1715.7

955.0

669.8

[HEN
N

STORY13

1715.7

867.0

608.0

[HEN
w

STORY12

1715.7

778.0

545.7

14

STORY11

1715.7

688.8

483.1

[HEN
ol

STORY10

1715.7

600.2

420.9

[HEN
D

STORY9

1715.7

513.0

359.8

[HEN
\l

STORYS

1715.7

428.4

300.4

[HEN
o

STORY7

1715.7

347.3

243.6

[HEN
(o]

STORY®6

1715.7

271.1

190.1

N
o

STORY5

1715.7

201.1

141.1

N
[

STORY4

1796.4

145.7

102.2

N
N

STORY3

1796.4

90.5

63.5

N
w

STORY2

1954.1

50.8

35.6

N
D

STORY1

1983.7

17.5

12.3

SUM

40090.8

18127.6

12713.1




* Bang gia tri lwc dong dat tac dung Ién cac ting theo phwong Y
Chu ky dao dong, Ty (S) 1.36
Gia tri pho phiét ké, Sq(m/s?) 0.5153
Téng khéi lugng, m (kN.s¥m) | 40090.8
Luc cat day, Fpx (KN) 20657.7
STT Tang mi i Mi.Si Fyi
(kN.s?/m) (kN.s?/m) (kN)
TUM 114.2 114.2 142.3
STORY?23 1563.5 1486.9 1852.2
STORY?22 1715.7 1547.4 1927.6
STORY?21 1715.7 1462.2 1821.5
STORY20 1715.7 1376.1 1714.2
STORY19 1715.7 1289.0 1605.7
STORY18 1715.7 1201.0 1496.2
STORY17 1715.7 1112.4 1385.8
STORY16 1715.7 1023.4 1274.8
STORY15 1715.7 934.2 1163.8
STORY14 1715.7 845.5 1053.2
STORY13 1715.7 757.5 943.6
STORY12 1715.7 670.8 835.7
STORY11 1715.7 586.2 730.2
STORY10 1715.7 504.1 628.0
STORY9 1715.7 425.3 529.8
STORYS 1715.7 350.6 436.8
STORY7 1715.7 280.8 349.8
STORY®6 1715.7 216.7 269.9
STORY5 1715.7 159.1 198.2
STORY4 1796.4 114.3 142.4
STORY3 1796.4 70.9 88.3
STORY?2 1954.1 40.0 49.9
STORY1 1983.7 14.3 17.9
40090.8 16582.9 | 20657.7
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3.6.2. Phuong phap phan tich pho phan tng dang dao dong

* Pac diém cong trinh

- Pia diém x4y dung: Tinh, thanh: Hai Phong

Quan, huyén: Quan Lé Chan

Loai nén dat: C

- Hé s6 tAm quan trong: Q1 = 1.25
- Pic diém két cau: Cép déo DCM

H¢ khung, hoac twong

Loai két cau: sty 5 i

Theo mat dung Péu din theo mit dirng

Kw = 1.00

* Cac thong so dan xuat:

Thong so Gia tri Ghi ch

- Gia t6c nén quy doi 0.1293 Béng tra Phu luc I
- Gia toc nén 1.2684 agr = Agro.0

- Gia toc nén thiét ké 1.5855 ag = agr.01

- Thong sb xac dinh pho 1.15 Bang 3.2

0.2 Bang 3.2

0.6 Bang 3.2

2 Bang 3.2

- Hé s6 tng xtr 3.9 Theo muc 5.2.2.2
- Hé s6 xac dinh can dudi 0.2 Theo muc 3.2.2.5

* Gia tri pho phan tng thiét ké, S¢, dwge xac dinh bang cac biéu thirc sau:

0<T <T,: Sd(T):ag'S'EHL[E_%H
e\ G

Sd(T)zag.S.%




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

Theo phuong X Theo phuong Y

Phan
tram
Chu | khéi
ky | luong
htru
hiéu

Téng
phan tram
khéi
lugng
hiru hiéu

Phin
tram khdi
lugng
hitu hiéu

Mode 1 212 | 68.0 68.0 Mode 1 64.9

Mode 2 0.55 | 153 83.4 Mode 2 18.7

Mode 3 0.24 6.5 89.8 Mode 3 7.2

Mode 4 0.14 | 3.6 93.4 Mode 4 3.7

Mode 5 010 | 2.2 95.6 Mode 5 2.0

S6 dang dao dong dugc xét dén theo phuong X: 3

S6 dang dao dong duoc xét dén theo phuong Y: 3

* Tai trong dong dit tac dung 1én cac tang, Fi;, dwoc xac dinh theo cong thirc

ij =m,

Trong do:

- Fij: Luc dong dat tac dung 1én khéi luong thr k trong dang dao dong

thir |
- Fyj: chuyén vi ctia cac khéi luong my trong dang dao dong thi j

- mi: khéi lwong cua cac tang




* Bang gia tri lwc dong dat theo phwong X, dang dao dong thir 1
Chu ky dao dong, T (S) 2.12
Gia tri pho phiét ké, Sq(m/s?) 0.3171

STT Tang Mk Fi Mk.Fij | Mi.Fig?

2
(KN.s2/m) (kr':']')s I (kN.s2im)

TUM 114.2 114.2 114.2
STORY?23 1563.5 1501.4 | 144138
STORY?22 1715.7 1579.8 | 1454.7
STORY?21 1715.7 1510.4 | 1329.6
STORY20 1715.7 1438.8 | 1206.5
STORY19 1715.7 1364.6 | 1085.4
STORY18 1715.7 1287.8 966.6
STORY17 1715.7 1208.3 850.9
STORY16 1715.7 1126.1 739.1
STORY15 1715.7 1041.6 632.3
STORY14 1715.7 955.0 531.6
STORY13 1715.7 867.0 438.1
STORY12 1715.7 778.0 352.8
STORY11 1715.7 688.8 276.6
STORY10 1715.7 600.2 210.0
STORY9 1715.7 513.0 153.4
STORYS8 1715.7 428.4 106.9
STORY7 1715.7 347.3 70.3
STORY®6 1715.7 271.1 42.8
STORY5 1715.7 201.1 23.6
STORY4 1796.4 145.7 11.8
STORY3 1796.4 90.5 4.6
STORY?2 1954.1 50.8 1.3
STORY1 1983.7 17.5 0.2
40090.8 18127.6 | 12045.4
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* Bang gia tri lwc dong dat theo phwong X, dang dao dong thir 2
Chu ky dao dong, T (s)
Gia tri pho phiét ké, Sq (m/s?)

0.55

1.1688

STT

Tang

Mk

Fi

Mk.Fj

M. Fij?

(kN.s2/m)

(kN.s2/m)

(kN.s2/m)

TUM

114.2

114.2

114.2

STORY?23

1563.5

1324.4

1121.8

STORY?22

1715.7

1188.1

822.8

STORY21

1715.7

914.5

487.5

STORY20

1715.7

635.4

235.3

STORY19

1715.7

355.1

73.5

STORY18

1715.7

79.6

3.7

STORY17

1715.7

-184.2

19.8
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STORY16

1715.7

-428.8

107.2

STORY15

1715.7

-647.0

244.0

STORY14

1715.7

-832.0

403.5

STORY13

1715.7

-978.3

557.8

STORY12

1715.7

-1081.6

681.9

STORY11

1715.7

-1139.4

756.7

STORY10

1715.7

-1151.1

772.3

STORY9

1715.7

-1118.1

728.6

STORYS8

1715.7

-1043.8

635.1

STORYY

1715.7

-934.0

508.5

STORY®6

1715.7

-796.2

369.5

STORY5

1715.7

-640.0

238.8

STORY4

1796.4

-499.4

138.8

STORY3

1796.4

-333.6

62.0

STORY?2

1954.1

-201.9

20.9

STORY1

1983.7

-76.8

3.0

40090.8

-7474.9

9107.0




* Bang gia tri lwc dong dat theo phwong X, dang dao dong thir 3
Chu ky dao dong, T (s) 0.24
Gia tri pho phiét ké, Sq(m/s?) 1.1688

STT Tang Mi =
(kN.s?/m)
TUM 114.2
STORY?23 1563.5
STORY22 1715.7
STORY?21 1715.7
STORY?20 1715.7
STORY19 1715.7
STORY18 1715.7
STORY17 1715.7
STORY16 1715.7
STORY15 1715.7
STORY14 1715.7
STORY13 1715.7
STORY12 1715.7
STORY11 1715.7
STORY10 1715.7
STORY9 1715.7
STORYS 1715.7
STORY7 1715.7
STORY6 1715.7
STORY5 1715.7
STORY4 1796.4
STORY3 1796.4
STORY?2 1954.1
STORY1 1983.7
40090.8
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* Bang gia tri lwe dong dat theo phwong Y, dang dao dong thir 1

Chu ky dao dong, T (s)

Gia tri pho phiét ké, Sq(m/s?)

1.36

0.5153

STT

T?lng

Mk

Fj

Mk.Fyj

M. Fij?

(kN.s2/m)

(kN.s2/m)

(kN.s2/m)

TUM

114.2

114.2

114.2

STORY?23

1563.5

1486.9

1414.0

STORY22

1715.7

1547.4

1395.6

STORY?21

1715.7

1462.2

1246.2

STORY20

1715.7

1376.1

1103.7

STORY19

1715.7

1289.0

968.4

STORY18

1715.7

1201.0

840.8

STORY17

1715.7

1112.4

721.3
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STORY16

1715.7

1023.4

610.4

STORY15

1715.7

934.2

508.7

STORY14

1715.7

845.5

416.6

STORY13

1715.7

757.5

334.4

STORY12

1715.7

670.8

262.3

STORY11

1715.7

586.2

200.3

STORY10

1715.7

504.1

148.1

STORY9

1715.7

425.3

105.4

STORY8

1715.7

350.6

1.7

STORY7

1715.7

280.8

46.0

STORY6

1715.7

216.7

27.4

STORY5

1715.7

159.1

14.8

STORY4

1796.4

114.3

7.3

STORY3

1796.4

70.9

2.8

STORY2

1954.1

40.0

0.8

STORY1

1983.7

14.3

0.1

40090.8

16582.9

10561.2




* Bang gia tri lwc dong dat theo phwong Y, dang dao dong thir 2
Chu ky dao dong, T (S) 0.30
Gia tri pho phiét ké, Sq (m/s?) 1.1688

STT Téng Mk Fi
(KN.s2/m)
TUM 114.2
STORY?23 1563.5
STORY22 1715.7
STORY21 1715.7
STORY?20 1715.7
STORY19 1715.7
STORY18 1715.7
STORY17 1715.7
STORY16 1715.7
STORY15 1715.7
STORY14 1715.7
STORY13 1715.7
STORY12 1715.7
STORY11 1715.7
STORY10 1715.7
STORY9 1715.7
STORYS 1715.7
STORY7 1715.7
STORY6 1715.7
STORY5 1715.7
STORY4 1796.4
STORY3 1796.4
STORY?2 1954.1
STORY1 1983.7
40090.8
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* Bang gia tri lwc dong dat theo phwong Y, dang dao dong thir 3
Chu ky dao dong, T (s)
Gia tri pho phiét ké, Sq (m/s?)

0.13

1.1856

STT

T?lng

Mk

Fi

M. F;

M. Fij?

(kN.s2/m)

(kN.s2/m)

(kN.s2/m)

TUM

114.2

114.2

114.2

STORY?23

1563.5

1194.0

911.8

STORY22

1715.7

874.5

445.7

STORY?21

1715.7

418.9

102.3

STORY20

1715.7

-25.9

0.4

STORY19

1715.7

-426.2

105.9

STORY18

1715.7

-749.6

3275

STORY17

1715.7

-969.5

547.8
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STORY16

1715.7

-1067.9

664.7

STORY15

1715.7

-1038.6

628.7

STORY14

1715.7

-887.5

459.1

STORY13

1715.7

-632.7

233.3

STORY12

1715.7

-302.3

53.3

STORY11

1715.7

68.1

2.7

STORY10

1715.7

439.4

112.5

STORY9

1715.7

772.9

348.1

STORY8

1715.7

1034.6

623.9

STORY7

1715.7

1199.2

838.1

STORY6

1715.7

1252.3

914.0

STORY5

1715.7

1192.7

829.1

STORY4

1796.4

1081.8

651.5

STORY3

1796.4

834.3

387.5

STORY?2

1954.1

591.3

178.9

STORY1

1983.7

277.0

38.7

40090.8

5244.9

9519.8




3.6.3. Phuong phap gia tri pho phén ing
Hién nay, viéc tinh todn tai trong dong dat cho két cau cong trinh duoc
tién hanh theo tiéu chudn TCVN 9386:2012, duoc bién soan trén co s¢ chép

nhan Eurocode 8, qua d6 thay vi khai niém cap dong dat nhu trudc 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 cua phd phan tng gia tic.

* Pac diém cong trinh

- Dia diém xay dyng: Tinh, thanh: Hai Phong

Quan, huyén: | Quan Lé Chan

Loainéndat: |C

- Hé s6 tAm quan trong: @1 = 1.25
- bic diém két cau: Cép déo DCM
Loai két cau: | Hé khung, hodc twong dwong khu

Theo mit ding | Péu din theo mit ding
1.00

* Cac thong s6 dan xuat:

Thong so Gia tri | Pon vi Ghi chu

- Gia toc nén quy d6i 0.1293 Bang tra Phy lyc I
- Gia toc nén 1.2684 | m/s?® | agr=agro.g

- Gia toc nén thiét ké 1.5855 | m/s? |ag=ag.01

- Théng s6 xac dinh phd 1.15 Bang 3.2

0.2
0.6
2

- Hé s6 tng xtr 3.9 Theo muc 5.2.2.2

- Hé sb xac dinh can dudi 0.2 Theo muc 3.2.2.5

* Gia tri pho phan \ng thiét ké, Sd, dwoc xac dinh bang cac biéu thirc sau:

0<T<T,: sd(T)zag.s.E+TT[2q'5—§H
B

Ty <T<T.: S,(T)




* Bang gia tri ciia phd phan tng thiét ké

STT

T (s)

Sq (m/s?)

STT

0.0000

1.2156

21

0.1000

1.1922

22

0.2000

1.1688

23

0.3000

1.1688

24

0.4000

1.1688

25

0.5000

1.1688

26

0.6000

1.1688

27

0.7000

1.0019

28
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0.8000

0.8766

29

0.9000

0.7792

30

1.0000

0.7013

31

1.1000

0.6375

32

1.2000

0.5844

33

1.3000

0.5395

34

1.4000

0.5009

35

1.5000

0.4675

36

1.6000

0.4383

37

1.7000

0.4125

38

1.8000

0.3896

39

1.9000

0.3691

40

2.0000

0.3506

1.5

2

25

Sa (M/s?) - T (s)




3.7. Két qua tinh toan
Bang 3.1: Két qua tinh toan ndi lrc theo phwong X

Tang Phuong phép tinh Phuong phap phan | Phuong phap gia tri
lyc ngang tuong tich pho phan ung phd phén tng
duong

V3 M2 V3 M2 V3 M2

TUM 129.81
STORY?23 102.74
STORY?22 109.03
STORY21 111.59
STORY20 114.76
STORY19 117.85
STORY18 120.7
STORY17 123.18
STORY16 125.11
STORY15 126.37
STORY14 126.82
STORY13 126.33
STORY12 124.76
STORY11 122




STORY10
STORY9
STORYS
STORYY
STORY®6
STORY5
STORY4
STORY3
STORY?2
STORY1




Bang 3.2: Két qua tinh toan ndi hrc theo phwong Y

Phuong phép tinh Phuong phap phan | Phuong phap gia tri
lyc ngang tuong tich pho phan ting pho phan ung
duong

V2 M3 V2 M3 V2 M3
TUM -157.2 -45| 254.366
STORY23 -88.8 113.759
STORY22 -101.5 139.963
STORY21 -98.26 137.778
STORY20 -97.79 139.342
STORY19 -96.62 139.416
STORY18 -95.46 138.875
STORY17 -94.22 137.555
STORY16 -92.96 135.439
STORY15 -91.72 132.474
STORY14 -90.52 128.609
STORY13 -89.4 123.793
STORY12 -88.39 117.97
STORY11 -87.5 111.077
STORY10 -86.77 103.04
STORY9 -86.14 97.223
STORYS8 -85.99 92.685
STORY7 -84.43 86.322
STORY®6 -90.08 77.54
STORY5 -94.95 44,903
STORY4 -97.39 44,095
STORY3 -119.8 33.48
STORY?2 -23.95 : 254.366
STORY1 -157.2 113.759




Bang 3.3: Két qua tinh toan chuyén vi

Phuong phap tinh | Phuong phap phan | Phuong phap gia tri
luc ngang tuong tich pho phan tng phoé phan ing
duong

UX Uy UXx uYy UXx uYy
TUM 0.083
STORY23 | 0.0799
STORY22 | 0.0766
STORY21| 0.0733
STORY20 | 0.0699
STORY19 | 0.0664
STORY18 | 0.0627
STORY17 | 0.0589
STORY16 | 0.0549
STORY15| 0.0508
STORY14 | 0.0467
STORY13| 0.0424
STORY12| 0.0381
STORY11| 0.0338
STORY10 | 0.0295
STORY?9 0.0252
STORYS8 0.0211
STORYY 0.0172
STORY®6 0.0134
STORY5 0.01
STORY4 0.0069
STORY3 0.0043
STORY2 0.0023
STORY1 0.0008




CHART TITLE

—&— Phwong phap tinh lyc ngang twong duong
Phwong phap phan tich phd phan &ng

—#%— Phwong phép gia tri phd phan trng

Hinh 3.2: Biéu dé so sdnh luc cit phwong X

CHART TITLE

—— Phuong phap tinh lwc ngang twong duong
Phwong phap phan tich phd phan tng

—e— Phwong phap gia tri phd phan &ng

Hinh 3.3: Biéu dé so sanh mé men phwong X




CHART TITLE

—&— Phwong phap tinh lyc ngang twong duong
—B— Phwong phéap phan tich phd phan &ng

—a&— Phwong phap gia tri phd phan tng

Hinh 3.4: Biéu dé so sdnh lwc cit phwong ¥

CHART TITLE

—&— Phwong phap tinh lyc ngang twong duong
—B— Phwong phap phén tich phd phan tng

—a— Phuong phap gia tri phd phan tng

Hinh 3.5: Biéu dé so sanh mé men phuwong ¥




CHART TITLE

—— Phuong phap tinh lwc ngang twong dwong
—B— Phuong phap phén tich phé phan Gng
Phwong phap gié tri phd phan tng

Hinh 3.6: Biéu dé so sanh chuyén vi phuwong X

CHART TITLE

—e— Phuwong phap tinh lyc ngang twong duong
—8— Phuong phap phan tich phé phan (ng
Phwong phap gia tri phd phan ng

T1IT2T3 T4 T5T6T7 T8 TOT10N1T1M13T1A1I5T11/T18T19T20N2UW22123

Hinh 3.7: Biéu dé so sanh chuyén vi phuong Y




3.8. Nhan xét va danh gia

Sau khi tinh toan, két qua tinh toan cho ta thay véi cting mot loai gia toc
nén, luc dong dat xac dinh theo phuwong phap gia tri phd phan tmg 16n hon luc
dong dat xac dinh theo phwong phap phan tich tinh luc ngang twong duong va
phuong phap phén tich phd phan tng dang dao dong. Noi luc giy ra cho cong
trinh tinh theo phuong phap phan tich tinh luc ngang twong duong 16n hon nédi
luc gay ra cho cong trinh tinh theo phuwong phap phan tich pho phan tng dang
dao dong 24%. Noi luc giy ra cho cong trinh tinh theo phuong phéap gia tri phd
phan tng 16n hon ndi lyc gy ra cho cong trinh tinh theo phuong phép phan tich
tinh lyc ngang tuong dwong 32%. Chuyén vi ciia cong trinh tinh theo phuong
phép gia tri pho phan ng 16n hon chuyén vi ctia céng trinh tinh theo phuong
phap phén tich tinh lyc ngang twong dwong va phuong phap phan tich phd phan
tmg dang dao dong. Nhu vay tinh toan theo phuong phap gia tri phd phan tng

an toan hon so v&i phuong phap phan tich tinh luc ngang tuong duong va

phuong phéap phan tich phd phan tng dang dao dong.




KET LUAN VA KIEN NGHI

Nhu vay, trong pham vi cua dé tai, ta da nghién ctru, tinh todn dugc tac
dong cua tai trong gi6 dong va dong dat 1én cong trinh. Trong 3 phuong phap
tinh toan tai trong dong dat tac dung 1én cong trinh ta thdy phuong phap gia tri
phd phan Gng c6 nhiéu wu diém hon so véi phuong phap phan tich tinh lyuc

ngang tuong dwong va phuong phap phan tich phd phan ung dang dao dong.

Phuong phap nay c6 thé ap dung cho céc cong trinh c6 két cau phuc tap, do cao

16m, phuong phdp tinh toan don gian, khong phirc tap nhu 2 phuong phép con
lai.

Nghién ctru trén day moi chi dé cap dén sy tac dong cua tai trong dong 1én
cong trinh c6 do cao dudi 25 tang. V&i nhitng cong trinh c6 dd cao 16n trén 25

tang can phai ti€p tuc nghién ctru va xem x¢ét thém.
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PHU LUC TiNH TOAN

BANG KHOI LUQNG TANG VA TAM KHOI LUQNG
Center Mass Rigidity

Story | Diaphragm \ MassX \ MassY
TUM 11,42 11,42

STORY23 156,35 156,35
STORY22 171,57 171,57
STORY21 171,57 171,57
STORY20 171,57 171,57
STORY19 171,57 171,57
STORY18 171,57 171,57
STORY17 171,57 171,57
STORY16 171,57 171,57
STORY15 171,57 171,57
STORY14 171,57 171,57
STORY13 171,57 171,57
STORY12 171,57 171,57
STORY11 171,57 171,57
STORY10 171,57 171,57
STORY9 171,57 171,57
STORYS8 171,57 171,57
STORY7 171,57 171,57
STORYG6 171,57 171,57
STORY5S 171,57 171,57
STORY4 179,64 179,64
STORY3 179,64 179,64
STORY2 195,41 195,41
STORY1 198,37 198,37




BANG CHU KY DAO PONG THEO PHUONG Y

Modal Participating Mass Ratios

Period

uUXx

uYy

uz

1.3610

64.9481

0.2993

18.7201

0.1281

7.2079

0.0762

3.6847

0.0530

2.0065

BANG CHU KY DAO PONG THEO PHUONG X
Modal Participating Mass Ratios

Period

UXx

Uy

uz

2.1202

68.0479

0.5463

15.3035

0.2450

6.4533

0.1428

3.6357

0.0960

2.1875




BANG DANG CUA DAO DONG THEO PHUONG Y
BUILDING MODES

Story

Diaphragm

Mode

UXx

uYy

uz

TUM

D1
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BANG DANG CUA DAO DONG THEO PHUONG X
BUILDING MODES

Story Diaphragm UXx uy uz

TUM D1
STORY23 | D1
STORY?22 | D1
STORY21 | D1
STORY20 | D1
STORY19 | D1
STORY18 | D1
STORY17 | D1
STORY16 | D1
STORY15 | D1
STORY14 | D1
STORY13 | D1
STORY12 | D1
STORY11 | D1
STORY10 | D1
STORY9 | D1
STORY8 | D1
STORY7 | D1
STORY6 | D1
STORYS5 | D1
STORY4 | D1
STORY3 | D1
STORY2 | D1
STORY1 | D1
TUM D1
STORY23 | D1
STORY?22 | D1
STORY21 | D1
STORY20 | D1
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