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LOI CAM ON

Sau hon hai nam theo hoc tai 16p Cao hoc chuyén nganh Xay dung Dan dung va
Cong nghi¢p —Truong Pai hoc Dan Lap Hai Phong, t61 da dugc phan cong lam
luan vin t6t nghiép véi dé tai:

“So sanh tiéu chuin tinh toan tai trong gié theo tiéu chuan Viét Nam
TCVN2737:1995 véi tiéu chuan Chau Au EUROCODES EN1991-1-4 & tiéu
chuan Hoa Ky ASCE/SE| 7-05.”

C6 dugce két qua nay, toi xin duge bay to 1ong biét on sdu sic dén thay hudng dan
chinh PGS.TS Lé Thanh Huén - nguoi di tan tinh hudng dan t6i trong sudt thoi
gian thuc hién luan van, dong thoi toi ciing xin chan thanh cam on Khoa Xy dung
- Truong Pai hoc Dan Lap Hai Phong cung cac ban dong nghiép da giup dd, dong
g6p nhiéu y kién trong qua trinh thuc hién luan vén nay.

Do nang lyc va thoi gian nghién ciru ¢6 han nén luan van khong thé tranh khoi sai
sot, tac gia mong mudn nhan duoc su gop ¥, chi bao cua thdy co va dong nghiép dé
luan van duoc hoan thién hon.

Hai Phong, ngay 15 thang 12 nam 2015

Tac gia luan van

Ngb Pirc Diing



CONG HOA XA HOI CHU NGHIA VIET NAM
DPoc lap — Tu do — Hanh Phuc

LOI CAM DOAN

Kinh gui: Truong Pai hoc Dan Lap Hai Phong.

Tén tdi la: Ngo buc Diing, 1a hoc vién 16p cao hoc chuyén nganh Xay dung
Dan dung va Cong nghi¢p khoa 2014-2016 ctia Truong Pai hoc Dan Lap Hai
Phong.

T6i dugc Truong Pai hoc Dan Lap Hai Phong cho phép 1am luan van tot
nghiép dudi su huéng dan chinh ciia PGS.TS. Lé thanh Huan véi dé tai:

"So sanh tiéu chuan tinh toan tai trong gi6 theo tiéu chuan Viét Nam
TCVN2737:1995 véi tiéu chuan Chau Au EUROCODES EN1991-1-4 & tiéu
chuan Hoa Ky ASCE/SE| 7-05.”

T61 xin cam doan toan bd noi trong trong luan nay la do t61 lam va hoan toan
khong c6 su sao chép. Néu sai toi xin chiu sy Xt 1y theo qui ché dao tao cia nha
truong.

Hai Phong, ngay 15 thang 12 nam 2015

Nguoi viét cam doan

Ng6 Pirc Diing



MO PAU
e Dit van dé.

Véi sy tién bd khong ngimg ciia khoa hoc cong nghé, cuing v6i nhu cau vé nha &
ngay cang 16n khi ma c6 su bung nd vé dan sb, doi hoi cac cong trinh xay dung
trén Thé gidi néi chung va Viét Nam néi riéng dang phat trién voi cap tién vé chiéu
cao ciing nhu do phire tap. Khi chiéu cao ctia cong trinh cang ting thi mtrc d6 phuc
tap va anh hudng cua tai trong ngang cang 16n va ndi tréi. Vi vay, yéu cau dau tién
d6i véi ngudi ki su thiét ké 1a xac dinh duoc tai trong ngang tac dung 1én cong
trinh. Tai trong ngang tac dung 1én cong trinh bao gém: tai trong gid va tai trong
dong dat. O Viét Nam, do dic diém dja Iy nam trong ving nhiét doi, duong bo
bién kéo dai trén 3.000 km, ndm trong ving anh huéng truc tiép cua bdo Tay Bac
Thai Binh Duong. Do vay viéc xac dinh dugce gia tri cua tai trong gid tac dong lén
cong trinh ¢ Viét Nam la cang tré 1€én quan trong. Do d6 Luan van nay tap trung
nghién ctru mot s tiéu chuan tinh toan gié ciia mot sé nude trén thé giéi ( Tiéu
chuan Chau Au, Tiéu chuin M¥). So sanh véi tiéu chuan tinh toan tai trong gio
theo Tiéu chuan Viét Nam. Tir d6 co su so sanh, danh gia, dé xuat cho viéc tinh
todn tai trong gi6 tac dong 1€n cong trinh ¢ Viét Nam.

O Viét Nam hién nay, hé thong céc tiéu chuan vé thiét ké két ciu cong trinh xay
dung noi chung duge hinh thanh qua nhiéu nim, chil yéu dua trén su chuyén dich
tir cac tiéu chuan cua Nga (Lién X6 cil), Anh, My, ISO, Trung Quéc, Uc... Khi
thiét ké mot cong trinh, cac ti€u chuan dua vao sir dung do1 héi sy lién quan chat
ché voi nhau vé tai trong, vat lidu khi dua vao trong tinh toan nghia 1a hé thong
tiéu chuan phai c6 tinh dong bd cao. Viéc song song ton tai nhiéu loai tiéu chuan
theo cac nudc khac nhau dang gay 1én nhitng kho khin cho viéc dong bo do.

Céc tiéu chuan ndm trong hé théng tiéu chuan chung Chau Au, Hoa ky dugc xay
dung trén nguyén tic 1a dua ra cac gia thiét, nhitng chi dan tinh toan chung kém
theo cac quy dinh rat chit ché, rd rang. Trén co sé d6 mdi nudc phai co nhiing
nghién ctru phi hop véi nhitng diéu kién thuc té riéng cta minh. Vi vay, dé ap

dung tiéu chuan nudc ngoai (Chau Au, Hoa Ky) vao Viét Nam ciing phai dua trén



nguyén tic d6 va can c6 sy nghién ctru dua ra chi dan tinh toan dé cac k¥ su c6 thé
st dung ma khong bi bd ngd, tranh dugc nhiing sai x6t trong tinh toan.

Viéc nghién ciru EN 1991-1-4 & ASCE/SEI 7-05, so sanh voi TCVN 2737:1995-
tiéu chuan tai trong va tac dong dé chi ra nhitng diém chung va khic nhau cia ba
tiéu chuan, tir d6 dwa ra nhung luu ¥, chi dan tinh toan chi tiét khi tinh toan theo
TCVN cho nhiing cong trinh tai Viét Nam la rt can thiét. Vi vay, tdc gia chon dé
tai luan van: “So sanh tiéu chuan tinh toan tai trong gié theo tiéu chuan Viét Nam
TCVN2737:1995 véi tiéu chuan Chau Au EUROCODES EN1991-1-4 & tiéu
chuan Hoa Ky ASCE/SEI 7-05.” 1am ndi dung nghién ctru.

e Muc dich nghién ctru

Panh gia so sanh quy trinh tinh toan, s liéu tinh todn va két qua tinh toan giita
tiéu chuan EN 1991-1-4:2004 & ASCE 7-05 véi TCVN 2737-1995,

Panh gia, nhan xét két qua tinh toan tai trong gié tac dung lén cong trinh tinh
theo tiéu chuan EUROCODE & Hoa Ky véi tiéu chuan Viét Nam hién hanh
(TCVN 2727:1995) thdng qua mot trudng hop vi du cu thé.

e Poi twong nghién ciu

Pbi tugng nghién ctru 1a: So sanh quy trinh, s6 liéu tinh toan tai trong gio tac
dung 1én nha cao ting tinh toan theo quan diém cua tiéu chuan EUROCODE, Hoa
ky ASCE/SEI 7-05 va tiéu chuan TCVN 2737-1995.

e N0i dung nghién ctru

Tim hiéu cac khai niém vé gié bdo, nguyén nhan hinh thanh .

Tim hiéu mot s giai phap 1am giam thiéu tac hai cta gi6 bao

Tim hiéu tiéu chuan TCVN 2737:1995, EN-1991-1-4, ASCE/SEI 7-05: quy trinh
tinh toan tai trong gid tac dung 1én cong trinh. Chi ra sy gidng va khac nhau vé
quan diém tinh toan, so liéu tinh toan giita ba tiéu chuan.

Vi du 4p dung tinh toan tai trong gié 1én mot dang cdng trinh tinh theo tiéu chuin
EUROCODE, Hoa Ky va theo tiéu chuan Viét Nam: Nha cao tang.



CHUONG 1: TONG QUAN VE GIO, TAI TRONG GIO, MOT SO TIEU
CHUAN VE TiNH TOAN TAI TRONG GIO

1.1. Téng quan vé gié [6,8,9].
1.1.1. Khai niém, nguyén nhan hinh thanh, phan loai.

Gi6 la mét hién twong trong tu nhién hinh thanh do su chuyén dong cta khong
khi. Nguyén nhan hinh thanh gi6 12 do bé mat trai dat tiép nhan su chiéu sang, dt
nong cua mat troi khong déu, s& co nhiét do khong déu. Su chénh 1éch nhiét do
giita cac vi tri gdy nén sy chénh 1éch vé khi ap, & noi c6 nhiét d6 gia tang, khong
khi nong 1én (ha 4p) va bi khong khi lanh (ap suét 16n) & xung quanh don vao, day
1€n cao, tao thanh dong thang. Dong thang nay lam ha khi 4p tai noi do, khong khi
lanh ¢ viung xung quanh di chuyén theo chiéu nim ngang dén thay thé cho lugng
khong khi da bi bay 1én vi nong, tao thanh gié ngang. Quy luat tuw nhién la khong
khi thudng xuyén chuyén dong theo ca chiéu ndm ngang va thang dting. Khong khi
di chuyén theo chiéu nam ngang cang manh thi gi6 thoi cang 10n.

Gi0 dic trung boi huwdng va vin toc. Chiéu di chuyén ctia dong khi tao thanh
huéng gio: goi theo tén noi xudt phat c6 16 hudng gié twong tmg voi 16 phuong vi
dia ly.

Van tdc gid 1a van toc di chuyén cua dong khi qua mot diém nhét dinh. Co
thé biéu thi van tdc gio theo cac don vi khac nhau nhu nganh hang hai va hang
khong tinh bang hai 1y/gio. Khi dung don vi SI van toc gid tinh bang don vi m/s
hoac km/h.

1.1.2. Tinh chat, dic diém cia gi6

Gi6 c6 mot dic diém rat quan trong 13 anh huong dén cac vat xung quanh:

Gid tac dong dén su van dong cta bién nhu: hién tuong tao song (séng 1a mot
trong su van dong cta bién)

Gi6 thudng co lgi cho con ngudi. N6 ¢6 thé 1am quay cac canh quat ctia cac cdi
xay gi6 giup ching ta tao ra nguoén dién, day thuyén budm, tha diéu... N6 la mot
trong nhitng ngudn nang luong sach. Nhung d6i khi gié lai c6 hai cho doi song cta

con nguoi. Do 1a trong cac con bao, gi6 c6 van toc cao dé lam nga do cay coi, cot
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den, lam toc mai nha... gy thiét hai nghiém trong do61 véi co s¢ vat chat, stic khoe
va tinh mang ctia con nguoi.
Thot diém xuat hi¢n va toc do gio 1a khong tuan theo quy luat, gié c6 thé xuat

hién tai mot thoi diém va hudng bat ky véi toe d6 manh yéu khac nhau.

1.2. Tac dong ciia gi6 vao cong trinh va cac bién phap giam thiéu.
1.2.1. Tac dong cua gié vao cong trinh [6,7].

Gi6 thoi gay ap luc 1én moi vat can trén dudng di cua no, goi 1a ap luc gié. Ap
luc nay ty 1& v6i binh phuong van toc gié. Theo thoi gian, van tbe gio ludn ludn
thay doi gdy nén sy mach dong ctia gio. Vi thé gio bio giy ap luc 16n 1én cong
trinh, rat nguy hiém va cé strc pha hoai rat 1on.

Khi gié théi vuot qua mdt cong trinh thi tit ca cic ving cia cong trinh d6 déu
chiu mot ap lyc nhat dinh. Phia d6n gi6 xuat hién ap luc trdi dap truc tiép vao mit
d6n; & phia sau cong trinh, phia khuat gi6 va & bén hong (mat bén) cong trinh xuét
hién ap luc am do gio6 hut.

Trang thai bién d6i cua dong thdi qua cong trinh phu thudc chu yéu vao ty 1é cac
kich thudc ctia cdc mat dé tao thanh hinh khéi, vao thé loai va trang thai bé mat
cong trinh. Trang thai dong thoi con phu thudc vi tri twong ddi ctia cong trinh so
V01 cac cong trinh 1an can va canh quan khu vuc (bo cao, suon dbc, nai doi, thung
liing...). Trang thai nay anh huong dén goc t6i ctia dong thoi, 1am thay d6i ca dinh
tinh, dinh lugng cua ap luc gié 1én cong trinh.

Dudéi tac dung cua tai trong gid, cac cong trinh cao, mém, d6 thanh manh 16n s&
c6 dao dong. Tuy theo phan bd d6 cimg cta coéng trinh ma dao dong nay cé thé
theo phuong bét ky trong khong gian. Thong thuong chung duoc phan tich thanh
hai phuong chinh: phuong doc va phuong ngang ludng gio, trong d6 dao dong theo
phuong doc ludng gi6 1a chil yéu. Vi cac cong trinh thap, dao dong nay 1a khong
dang ké; nhung voi cac cong trinh cao khi dao dong sé& phat sinh lyc quan tinh 1am

tang thém tac dung cua tai trong gio.



Tac dung cta gié 1én cong trinh bi chi phdi cha yéu bdi van téc va hudng thoi
ctia nd. Vi vay moi tham sé 1am bién ddi hai yéu t6 nay s& lam anh huéng dén tri
s6 va huéng cua tac dung. Céc thong sb nay c6 thé chia 1am 3 nhom chinh sau day:

Nhom cac thong s6 dic trung cho tinh ngiu nhién cua tai trong: van tde, do cao,
xung ap luc dong

Nhom cac thdng sé dic trung cho dia hinh: D6 nham moi trudng ma gid di qua,
loai dia hinh, mirc do che chén.

Nhém thong sb dic trung cia ban than cong trinh: hinh khdi céng trinh va hinh
dang bé mit don gio; cac yéu t6 anh huong cta dao dong riéng (chu ky, tan sb, gia
tri, khi luong va cach phan bd khbi luong, dang va do tat dan cua dao dong)

1.2.2. Tac ddng ciia gi6 1én nha cao tang.

Khac voi nha thap tang, nha cao tang chiu tac dong cia tai trong gid rat 16n vi
cang 1én cao toc do gié cang manh. Do cang 1én cao cang it vat can nén nha cao
tang s& chiu hau nhu hoan toan tac dong cua gio. Ngoai ra tac dong cta gié 1én nha
cao tang khac v&i nha thap tang d6 1a anh huong 16n cia md men xoan gay 1én. Mo
men xoat xuét hién do ap luc khong déu, mit cit ngang cong trinh khong d6i ximg
hodc do tdm hinh hoc va tdm cung khong trung nhau.

Nha cao tang khong chi co tai trong dtimg 16n hon ma diéu khac biét 16n nhat
chinh 13 tai trong ngang ¢ nha nha cao tang( tai trong ngang trong do6 co tai trong
gi6). Nha cao tang chiu tii trong gi6 16n, mic do phirc tap trong tinh toan ciing
tang 1én. Tai trong gid cling lam xuét hién ndi luc ddi chiéu, do vay can canh giac
khi thiét ké cau kién ngang. Thanh phan dong cia tai trong gi6 cling rat phirc tap
va thudng tip trung vao cac bod chiu luc cua coéng rinh, do d6 ddi véi cong trinh
nha cao ting can uu tién giai phap két cau mach lac, rd rang.

Piéu tra sau bdo cho thay su pha hoai ddi v&i nha thap ting thuong xay ra ¢ hé
két cau bao che, dic biét 1a két cAu mai. Do do cung cua nha thép téng( dugc xay
dung bang vat liéu thong thudng nhu gach da, bé tong cbt thép) thuong duoc xem
1a kha 16n nén phan Uing dong luc cta cong trinh do tdc dong cta gid 1a khong dang
ké( ngoai trir d4i véi nha thap ting nhip 16n hodc ddi véi két cdu mai nhe nhu san
van dong nha thi ddu), do d6 trong thiét ké chong gié do cimg cia két cau cong
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trinh khong phai 13 van dé c6t yéu. Ddi v6i nha thap tang nguoi ta chi cha ¥ dén do
bén, trong khi d6 d6i véi nha cao tang, ngudi ta con phai chu ¥ dén ca do cimg.
Cong trinh can dam bao do cing ngang hop 1y dé chuyén vi ngang khong vuot qua
gidi han cho phép. Bo cung cAu kién hodc mat khéc cling 1a chi phi xay dung, nén
can duogc thiét ké & gia tri hop 1y. Bén canh dé chinh d6 cimg ngang ciing anh
huong dén tai trong tac dong ctra cong trinh. Do cimg cang 16n tirc chu ky cang bé,
thi tai trong gié cang bé, nhung tai trong dong dat lai cang ting 1én va nguoc lai.
Khi thiét ké nha cao tﬁng, d6i khi chi can thay ddi vi tri cua cac vach, thi su ung X
ctia hé két cdu da thay d6i theo hudng khéc.
1.2.3. Céc bién phap giam thiéu tac dong ciia gi6 vao cong trinh [7].

Cac giai phap k¥ thuat nhim phong ngira va giam nhe cac thiét hai do tic dong
clia gid bdo va 16c xody gy ra cho cong trinh xdy dung trong cac ving bi anh
huong cta thién tai. Cac giai phap k¥ thuat cho nha bao gém cac mit tir quy hoach,

kién trac, két cau, vat ligu dén thi cong.

e (Cac giai phap quy hoach

Khi chon dia diém xay dyng, nén chu ¥ loi dung dia hinh, dja vat dé chin gi6 bdo
cho cong trinh. Lam nha tap trung thanh timg khu vuc, bé tri cac nha nam so-le voi
nhau dé giam thiéu anh huéng cua gioé bdo. Trong cay thanh rao lily, xay tudng
chan dé 1am doi huéng hodc can bét tac dung cua gio.

Can tranh 1am nha tai cic noi tréng trai, giita canh dong, ven lang, ven song, ven
bién, trén ddi cao hoic gifra 2 sudn doi, suon nui. Tranh b tri cac nha théng hang,
d& tao tai gi6 hodc ludng xody nguy hiém.

Hinh 1.1.Loi dung dia hinh dé giam b6t tac~ Hinh 1.2. Tréng cdy va rdo gidu
hai gié, lam thay doi téc @6 va hudng gié [7] dé giam bot toc dé gié [7]

w
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e Cic giai phap kién tric

Kich thuéc nha phai hop 1y, tranh nha manh va dai. Pon gian nhat 1a mat bang
hinh vudng va hinh chit nhét c6 chiéu dai khong 16n hon 2,5 1an chiéu rong

Hinh dang ngdi nha can gian don, tranh 16i ra 1dm vao. B tri mit bang cac bd
phan can hop 1y, tranh mat bang co thé tao tai himg gié nhu mat bang hinh chit L,
chit T va chir U...

Do doc mai cao (30° — 45°), dé giam bot toc mai do ap luc Am. Tranh nhiing hinh
dang mai nha co thé tao dong roi cuc bo. Mai gbc, mai vién tranh chia qué rong.
Nén sir dung mai hién roi nhdm giam sy chia ra ctia mai

Cura trudc ctra sau, kich thudce xép X1 béng nhau. Cura dong khit, vira, da then, du
chét, ngan ngira gio lay

Hinh 1.3.Hinh ddng céng trinh don gidn dé Hinh 1.4. Mai nghiéng 30° — 45° d¢
bot can gio [7] gidm bot toc mdi do dp lwc dm [7]

Hinh 1.5. Mdi hién roi giam sw chia ra cua mai [5]

MATI HIEN ROI GIAM SUTHO DAI MAI NHA

HIEN ROI KHOI MAI NHA

MAT CAT NGANG NHA



Hinh 1.6. Kich thuéc cdc 16 cira & céc Hinh 1.7. Bam bdo cdanh cira

twong doi dién xdp xi bang nhau [7] dong vira 16 cira [7]

N
\iL/

e Cac giai phap két cau cong trinh
* Giai phap chung:
- Lam d6i hudng hodc can bt tac dung cia gio
- Chéng d6 ngang, d6 doc, do xién
- Chdng téc mot phan hoidc bay ca mai
- Chéng d6 do xoan.
- Chdng d6 do mat 6n dinh tong thé
* Céc yéu cau k¥ thuat chung:
- Vé tong thé phai co lién két chit chg, lién tuc cho cic két cAu tir mai tdi
mong theo ca 2 phuong: phuong ngang va phuong thiang dtng
- Uu tién hé két cdu gdm cot va dam tao ra mot ludi khong gian co6 do cung
t6t. Hé két cu cang don gian, cang rd rang cang tot
- Nén dung cot chdng dimg bén trong nha va nhitng ving mé rong
- Kiém tra cac nhip 16n va cac phan cong-son
- Khoang cach giita cac thanh xa gd, kéo trén khung méi phai hop 1y
- Tang cudng két cdu xung quanh nhitng phong quan trong, doi hoi an toan
nhat, c6 thé lam chd tra an cho nhing ngudi dang co6 mat trong khi xay ra
thién tai
* Céc giai phap nham lam giam gi4 tri thanh phan tinh cua tai trong gio:
- Giam muc do phirc tap cia mit dén gi6, nham giam hé sé khi dong Cy cho

cac mat ngoai. Khi mit ngoai nhiéu 6-ving, 16-gia, ban-cong... Cac 16i 16m



tho rép nay s& gdy hién tuong gi6 16ng, gid xody tai cac goc chuyén hudng, ap
luc gio sé tang dot bién
- Vi tri cong trinh cao khong nén dat & noi co6 do dbc qua 1én, dia hinh suon
dbc s& lam hé s6 K ting 1én. Trong diéu kién c6 thé nén chon vi tri bang
phang hon hodc thoai hon

* Cac giai phap nham 1am giam gi tri thanh phan dong cua tai trong gio:
- Hiru hiéu nhét 1a tim cach 1am giam khdi lugng va phan bd khdi luong hop 1i
dé giam gia trj luc quan tinh sinh ra khi dao dong
- Giam trong luong két cau: chon vat liéu c6 cuong do cao, kha nang chiu luc
16m (thép, bé tong mac cao...)
- Giam trong lugng vat liéu kién trac: tudong ngan, tudng bao, gach lat, cua,
cau thang, cac vat li¢u kién trac khac, dung tuong mong hon, sir dung vat licu
tuong nhe hon...
- Lya chon hinh dang cong trinh hop 1y: sao cho dién tich mat don gi6 va khbi
luong cang 16n cao cang giam dan. Cong trinh thon dan, s& c6 mit dén gio
giam dan, gi4 tri ciia thanh phan tinh cla tai gi6 cang lén cao cang nho. Pong
thoi bién d6 va hé sd dong luc trong bai toan dao dong riéng cling nhd hon,

dao dong tat nhanh hon va vi vy thanh phan dong s& bé hon.

1.3. Tong quan hé thong tiéu chuin vé tinh toan tai trong do gié.
1.3.1. Tiéu chuan Viét Nam [2]

Tai trong gi6 theo Tiéu chuan Viét Nam duogc trinh bay trong TCVN 2737:1995,
va TCXD 229:1999.

TCVN 2737:1995- Tiéu chuan trai trong va tac déng do Vién Khoa hoc Cong
ngh¢ Xay dung — Bo Xay dung bién soan, Bo Xay dung dé nghi, Téng cuc Tiéu
chuan Po luong Chat lugng tham dinh, B6 Khoa hoc va Cong nghé cong bd. Tiéu
chuén nay ciing 14 tiéu chuan dang duoc sir dung hién hanh trong qua trinh chd ban
hanh tiéu chuén méi c6 diéu chinh.

Ngoai ra, naim 2009 Bo xdy dung c6 ban hanh mdt quy chuan nganh

QCVN 02-2009/BXD c6 mot s6 diéu chinh so véi tiéu chuan tinh toan tai trong gio



TCVN 2737-1995. Quy chuén nay ra doi nham bé sung cho qua trinh tinh toan c6
ké thém nhitng thay doi do méi truong. Tuy nhién dén nay QCVN 02-2009/BXD
van chua duogc st dung rong rii do da phan k¥ su cua chung ta vin quen dung tiéu
chuan TCVN 2737-1995 hay do chwa cép nhat thong tin, quy pham méi. Diéu nay
v6 hinh chung 1am cho nhitng cong trinh dugc thiét ké khong phu hop véi didu
kién tu nhién va khong phu hop vai phap luat quy dinh.

QCVN 02-2009/BXD di bd sung diéu chinh 3 thong s trong tinh toan tai trong

gi6: Tudi tho cong trinh, Hé s6 d0 tin cdy cla tai trong gio, phan vung ap luc gid.

e Tém lwge Tiéu chuan TCVN 2737-1995.

TCVN 2737:1995 Tai trong va tac dong — Tiéu chuan thiét ké, bao gdm nhiing
chi dan vé tai trong( tinh tai va hoat tai), va chi din vé tinh toan 2 thanh phan gio
( gi6 tinh va gié dong). Cau tric cia TCVN2737-1995 bao gém 6 phan:

1. Pham vi &p dung.
2. Nguyén tic co ban.
3. Khdi lugng cia két cau va dat.
4. Tai trong do thiét bi, nguoi va vat liéu, san phém chét kho.
5. Tai trong do cau truc va cu treo.
6. Tai trong gio.
1.3.2. Tiéu chuan Chau Au EN EUROCODES 1991-1-4 [10, 13].

Nam 1975, Uy ban Cong dong Chau Au quyét dinh vé mot chuong trinh hanh
dong trong linh vuc xay dung. Muc tiéu ctuia chuong trinh 1a viéc loai bé nhiing tro
ngai k¥ thuat thuwong mai va hai hoa cac dac tinh ky thuat. Trong chuong trinh
hanh dong nay, Uy ban da co6 sang kién thanh 1ap mot bd tiéu chuan vé viéc thiét
ké k¥ thuat cac cong trinh xay dung. Trong giai doan dau tién, b tiéu chuan nay s&
duogc st dung nhu 1a mot tai liéu chung dé tinh toan thay thé cho cac tiéu chuan
riéng ctia timg qudc gia thanh vién va cudi cung sé& thay thé cac tiéu chuan riéng do

va tr¢ thanh ti€u chuan chinh thirc cua tat ca cac nudc tham gia.
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Sau 15 nim, Uy ban Cong dong Chau Au véi su gitp d& ctia mot Ban chi
dao voi Pai di¢n cac nudc thanh vién da cho ra doi cac phién ban dau tién vao dau
nhitg nim 80 cua thé ky trudc.

Pén nay, hé thong tiéu chuan EN di dugc nghién ciru va ban hanh chinh thic bao
gdm 9 phan dudi day:
- EN 1990 Eurocode : Basis of Structural Design
- EN 1991 Eurocode 1: Actions on structures
- EN 1992 Eurocode 2: Design of concrete structures
- EN 1993 Eurocode 3: Design of steel structures
- EN 1994 Eurocode 4: Design of composite steel and concrete structures
- EN 1995 Eurocode 5: Design of timber structures
- EN 1996 Eurocode 6: Design of masonry structures
- EN 1997 Eurocode 7: Geotechnical design
- EN 1998 Eurocode 8: Design of structures for earthquake resistance
- EN 1999 Eurocode 9: Design of aluminium structures
Hé thong tiéu chuan EN ngay nay da dugc ung dung rong rdi khong chi trong
pham vi cac nudc thanh vién Uy ban cong dong chau d4u ma con dugc chuyén dich

vao ap dung ¢ nhiéu nudc thudc chau Au va cac chau luc khéc trén the gioi.

e Tom luwgc EN 1991-1-4

EN 1991-1-4 1a phan 1-4 cua tiéu chuan EN 1991-1 (Actions on structures -
General actions). EN 1991-1-4 cung cdp cac thong tin chi dan vé viéc thiét ké két
ciu cong trinh véi tai trong do gié. Hién nay, & Chau Au, EN 1991-1-4 dang dugc
str dung két hop véi hé thong tiéu chuan EN 1990 va cac phan ciia EN 1990 va EN
1992 dén 1999 dé thiét ké két cau cong trinh.
e Ciu tric ciia EN 1991-1-4 dwgc chia 1am 09 chwong:

Chuong 1: Céac quy dinh chung

Chuong 2: Céc tinh hudng thiét ké

Chuong 3: M6 phong tac dong cta gio

Chuong 4: Van tdc gi6 va van tdc ap luc
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Chuong 5: Tac dong cua gio

Chuong 6: Cac yéu t6 két cau CyCyq

Chuong 7: Ap

luc va hé so luc

Chuong 8: Tac dong cua tai trong gi6 1én két cau cau

Chuong 9: Céc phu luc tir A dén F

Pham vi 4p dung cia EN 1991-1-4 1a 4p dung cho tinh todn vdi cac cong trinh co

chiéu cao dudi 200m va véi két cdu cau c6 nhip khong 16n hon 200m.

1.3.3. Tiéu chuin Hoa ky [14]

CAu trtc tiéu chuan ASCE/SEI 7-05 bao gbm 23 chuong.

Chuong 1:
Chuong 2:
Chuong 3:
Chuong 4:
Chuong 5:
Chuong 6:
Chuong 7:
Chuong 8:
Chuong 9:

Chuong 10:
Chuong 11:
Chuong 12:
Chuong 13:
Chuong 14:
Chuong 15:
Chuong 16:
Chuong 17:

General — gidi thiéu chung.

Combinations of Loads — T hop tai trong.

Dead Loads. Soil Loads. and Hydrostatic Pressure

Live Loads — Hoat tai.

Flood Loads — Téi trong san.

Wind Loads — Tai trong gi06.

Snow Load — Tai trong Tuyét.

Rain Loads — Tai trong mura.

Reserved for Future Provisions

Ice Loads-Atmospheric Icing

Seismic Design Criteria

Seismic Design Requirements for Building Structure

Seismic Design Requirements for Nonstructural Components.
Material-Specific Seismic Design and Detailing Requirement
Seismic Design Requirements for Nonbuilding Structures
Seismic Response History Procedures

Seismic Design Requirements for Seismically Isolated Structures

Chuong 18: Seismic Design Requirements for Structures with Damping

Systems
Chuong 19
Chuong 10

: Soil Structure Interaction for Seismic Design

: Site Classification Procedure for Seismic Design
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Chuong 21: Site-Specific Ground Motion Procedures for Seismic Design
Chuong 22: Seismic Ground Motion and Long-Period Transition Maps

Chuong 23: Seismic Design Reference Documents
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CHUONG 2: TiNH TOAN TAI TRONG DO GIO VAO CONG TRINH
THEO TIEU CHUAN VIET NAM, EUROCODE, HOA KY

2.1. Xac dinh tai trong gié theo tiéu chuin Viét Nam (TCVN 2737-1995) [2].

Tiéu chuan hién hanh vé tinh toan tai trong gi6 ¢ Viét Nam dang dugc ap dung 1a
tiéu chuan TCVN 2737:1995 Tdi trong va tic dong — Tiéu chudn thiét ké. Theo do,
tai trong do gi6 dugc phan 1am hai thanh phan 13 thanh phan tinh va thanh phan
dong.

2.1.1. Phéan chia dang dia hinh
TCVN 2737:1995, lanh thd Viét Nam duoc chia ra 1am 3 dang dia hinh nhu sau:

Dang dia hinh A 1a dia hinh tréng trai, khong c6 hodc c6 it vat can cao qua 1.5m
(bo bién thoang, mat song, ho 16n, déng mudi, canh dong khong co cdy cao...)

Dang dia hinh B (dwoc chon la dang dia hinh chudn) 1a dia hinh tuong dbi tréng
trai, co mot sb vat can thua thét cao khong qua 10m (vung ngoai 6 it nha, thi trén,
lang mac, rimg thua hodc rimg non, ving trong ciy thua...)

Dang dia hinh C 1a dia hinh bi che chdn manh, c6 nhiéu vat can st nhau, cao tir
10m tré 1én (trong thanh phd, ving rimg ram...)

Cong trinh dugc xem la thugc dang dia hinh nao néu tinh chét dang dia hinh do
khong thay doi trong khoang cach 30h khi h < 60m va 2km khi h > 60m tinh tir
mit don gié cua cong trinh, h 1a chiéu cao cong trinh.

2.1.2. Thanh phan tinh

Gia tri tiéu chudn thanh phan tinh cua tai trong gié ¢ do cao z so véi mdc chuan
duogc xac dinh theo cong thirc (2.1)

W=W,*k*c (2.1)

Trong do6 :

- Wo: gia tri 4p luc gi6 theo ban d6 phan ving.

- k: hé sb tinh dén su thay doi cua ap luc gid theo do cao va dang dia
hinh xac dinh theo Bang 5 /2]

- ¢: hé s6 khi dong, xac dinh theo Bang 6 /2]

14



- Hé sb tin cay cua tai trong gi6 lay bang 1.2

Gia tri ap luc gi6 W, dugc xac dinh theo Bang 4 [2] theo d6 1anh thd Viét Nam
dugc phan ra 1am 05 ving ap luc gioé nhu trong Bdng 2.1. Chi tiét phan ving ap lyc
gi6 trén lanh thd Viét Nam theo cac dia danh xem trong Phu luc A[2].

Déi v6i ving anh hudng cia bao duoc danh gia 1a yéu (Phu luc D [2]), gié tri cua
ap luc gi6 Wy duge giam di 10 daN/m?® dbi voi ving I-A, 12 daN/m?® dbi véi ving
11-A va 15 daN/m? d6i véi ving I1I-A.

Bang 2.1. Ap lire gié theo ban do phdn viing dp luc gié lanh thé Viét Nam
(Nguéon bang 4 [2])

Ine 4 I I i
Vung ap luc VB | vB

gio 1B IA | 1B | IIA | 1B | IlIA
W, (daN/m?) | 65 55 95 83 | 125 | 110 | 155 | 185
Hinh 2.1. Ban do phdn viing dp lyc gié lanh thé Viét Nam

BAN PO PHAN VUNG AP LUC GIO LANH THO VIET NAM

I'RUNG QUOC

China fYnan Province ]

Galf of Q Hainan tsland [China]
Tonkin s

Py
Dong Hol
¢

CAM PU CHIA

Siem Reap

|||||

» L& \.
> MuiNe/Phan Thiet 5
. Ho Chi Minh City [Saigon])

Moc
Chau Does—s=
Ha e WMy Tho

Dac P Quoc”  HIRERE T Tho
Deits 2 - ’

¥

Déi v6i vang 1, gid tri cta ap luc gid W 14y theo bdng 4 duoc ap dung dé thiét ké
nha va xay dung ¢ ving nii, doi, viing dong bang va cac thung ling. Nhitng noi c6
dia hinh phtec tap 14y theo muc 6.4.4 [2].

Nha va cong trinh xay dung ¢ vung nui, hai dao co6 cung do cao, cung dang dia

hinh va ¢ sat canh cac tram quan trac khi tuong cho trong phu luc F[2]. Thi gia tri
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ap luc gi6 tinh toan véi thoi gian sir dung gia dinh khac nhau duoc lay theo tri s6
ddc lap cua céac tram nay( Bang F1 va F2 phu luc F [2]).

Dbi voi nha va cac cong trinh duge xdy dung tai cac ving c6 dia hinh phirc tap
(hém nui, gitra cac nli song song, cac ctia deo...), gia tri ap luc gidé W, dugc xac
dinh theo cong thirc (1.2)

W, = 0.0613*V,? (2.2)

Trong d6 v, 1a van tbc gi6 6 do cao 10m so voi mbc chuin (van tde trung

binh trong khoang thoi gian 3 gidy, bi vuot trung binh 1 1an trong vong 20 nim)
tuong ung véi dang dia hinh B tinh theo don vi m/s.

Dbi v6i nha va cong trinh ¢6 16 cira (cira s6 va cira di, 16 thong thoang, 15 1ay
sang) néu ¢ so d6 2 dén so d6 26 bang 6[2], phan bé déu theo chu vi hodc co tudng
bang phibrd xi mang va cac vat liéu c6 thé cho gié di qua ( khong phu thude vao su
c6 mit cua céc 16 cira), khi tinh két cdu cla tudong ngoai, cot, dam chiu giob, dd cira
kinh, gia tri ciia hé s6 khi dong ddi v6i tudng ngoai phai lay”

c =+ 1 khi tinh v&i ap lyc duong.
¢ = -0,8 khi tinh v&i ap lyc am.

Tai trong gi6 tinh todn & cac tuong trong 1ay bang 0,4W, va & cac vach ngan nhe
trong lwong khong qua 100 daN/m? 1iy bang 0,2W, nhung khong dudi 10 daN/m? .

Khi tinh khung ngang cua nah c6 ctra troi theo phuong doc hoac ctra troi thién
dinh voi a>4h (so dd 9,10,25 bang 6[2]), phai ké dén tai trong gi6 tac dung 1én cac
cot khung phia don gié va khuat gio ciing nhu thanh phan tai ngang cua tai trong
gi6 tac dung 1én cua troi.

Dbi v6i nha co6 mai ring cua ( so dd 24 bang 6[2]) hodc o ctra troi thién dinh khi
a<4h phai tinh dén lyc ma sat W, thay cho cac thanh phan luc nam ngang cia tai
trong gi6 tac dung 1én cira troi thir hai va tiép theo tir phia don gi6. Luc ma sat W,
dugc tinh theo cong thtrc:

W, = Wo.ci.k.S (2.3)

Trong d6: C;— hé s6 ma sat cho trong bang 6[2]. S - dién tich hinh chiéu bang (
d6i voi rang cua, luon song va mai cé cira troi) hodc dién tich hinh chiéu ding( d6i

v6i tuong c6 16gia va cac két cau tuong ty) tinh bang mét vudng.
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Bang 2.2. H¢ s6 k ké dén sy thay doi ap luc gio theo do cao va dang dia hinh
(Nguéon bang 5 [2])

Dang dia hinh
A B C
P cao Z, m

3 1,00 0,80 0,47
5 1,07 0,88 0,54
10 1,18 1,00 0,66
15 1,24 1,08 0,74
20 1,29 1,13 0,80
30 1,37 1,22 0,89
40 1,43 1,28 0,89
50 1,47 1,34 0,97
60 1,51 1,38 1,03
80 1,57 1,45 1,18
100 1,62 1,51 1,25
150 1,72 1,63 1,40
200 1,79 1,71 1,52
250 1,84 1,78 1,62
300 1,84 1,84 1,70
350 1,84 1,84 1,78
>400 1,84 1,84 1,84

Mébc chuan dé xac dinh chiéu cao z, x4c dinh theo phu luc C [2].

Truong hop mit dat c6 d6 doc nho so véi phuong nim ngang i<=0,3, doc cao z
duoc ké tir mat dat dit nha va cong trinh t&i diém can xét.

Truong hop mat dat c6 d6 ddc 0,3<i<2, d6 cao z duge ké tir mit cao trinh quy
udc zo thap hon so véi mat dat thuc toi diém can xét.

Mt cao trinh quy udc Zo duoc xac dinh theo Hinh G1[2]

%y

A
| Zy =2y
e PO

Hink GI.
Bén trai diém A Zo = Z)\
Trén dogn BC : Zo = H(2 - i)l,7
Bén phdi diém D : Zn = 22

Trén doan AB va CD :  Xac dinh Zo bang phuang phap noéi suy tuyén tinh
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Truong hop mat dat co do doc i>= 2, mit cao trinh quy udc Z dé tinh do cao z

thap hon mat dat thuc duoc xac dinh theo Hinh G2[2].

——d <
T S i 9 —~ —_— o Zo =23
H A J
2 ."»f -
I z.o' -zl- o -'.' 2y
By 42 ::.u'\’ A le oy
: M H aH
Bénrai C: Z =7,

Bén phii diém D: Z=Z,
Trén doun CD : Xic dinh Z; Bang phuong phipnoi suy tuyén tinh

2.1.3. Thanh phan dong

Theo [2], khi x4c dinh ap lyc mat trong W; cling nhu khi tinh todn nha nhiéu tang
c6 chiéu cao dudi 40m, hodc nha cong nghiép 1 ting cao dudi 3.6m voi ty s do
cao trén nhip nho hon 1.5, xay dung & dia hinh dang A va B (dia hinh trong trai va
tuong ddi trong trai theo diéu 6.5 [2]) thi khong can tinh dén thanh phan dong cua
tai trong gio.

Thanh phan dong cua tai trong gié duoc xac dinh theo cac phuong tuong tng voi
phuong tinh toan thanh phan tinh cta tai trong gi6. Thanh phan dong ca tai trong
gi6 tac dung 1én cong trinh 1a do luc xung cia van toc gié va quan tinh cong trinh
gay ra. Gia tri cia luc ndy duoc xac dinh trén co s¢ thanh phan tinh cia tai trong
gi6 nhan véi cac hé sb co ké dén anh huong luc do xung cua van tdc gio va quan
tinh cua cong trinh.

Gia tri tiéu chudn thanh phan dong cua tai trong gio W, ¢ d0 cao z duogc xac dinh
nhu sau:

* Pbi v6i cong trinh va cac bd phan két cau co tan sé dao dong riéng co ban
fi(Hz) 16n hon gia tri giéi han cua tan sé dao dong riéng f, quy dinh trong diéu
6.14 [2] dugc xac dinh theo cong thirc:

W, =W *C*v (2.4)

Trong do:

- W: Gia tri tiéu chuan thanh phan tinh cua tai trong gié & do cao tinh
toan dugc xac dinh theo Piéu 6.3 [2]
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- &: Hé s ap luc cua tai trong gid & do cao z liy theo bang 8 [2]
- v: Hé s6 tuong quan khong gian 4p luc dong cua tai trong gid xac dinh
theo diéu 6.15 [2]

Bdng 2.3. H¢ s6 twong quan cua tdi trong gié

(Nguén Bang 8 [2])
Chiéu cao z, m Hé so ap luc dong € doi vdi cac dang dia hinh
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 0416
> 480 0.231 0,343 0.398

* Poi voi cong trinh (va cac bo phan két cdu cua no) co so dd tinh toan 13 hé mot
bac tu do (khung ngang nha céng nghiép mdt ting, thap nudc...) khi f;<f, xac dinh
theo cong thirc (1.4)

W= W* &% ¢ *v (25)

Trong do:

- & He¢ s6 dong luc dugc xac dinh b'flng dd thi & Hinh 2.2 phu thudc vao
thong sb € va do giam 16ga cta dao dong

V7 EW,

“ T 9401, (2.:6)
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Hinh 2.2. H¢ s6 déng e £ (Ngudn hinh 2[2])

- b - ]
3 P"P‘__
2 - |
2 /ﬁ—_‘f’d"d . . —
Ll .,l-v—-'""kf
- oy |
1
|

| :

& 005 o0 0.15 om

Puong cong 1: Ddi v6i cong trinh bé tong cbt thép va gach da ké ca cac cong
trinh bang khung thep c6 két cau bao che (8 =0,3)
DPuong cong 2: Cac thap, tru thép, 6ng khéi, cac thiét bi dang cot co b¢ br?mg bé
tong cbt thép ((5 =0,15)
* Cac nha co mat béng doi xung f; <f  <f,véif,la tan s dao dong riéng thir hai
cua cong trinh, xac dinh theo cong thure (1.6)
Wp=m*g*y*y (2.7)
Trong do:
- m: 12 khéi luong phan cong trinh méa c6 do cao z
- y: 1a dich chuyén ngang ctia cong trinh & d6 cao z tmg v&i dang dao
dong riéng thir nhat
- y: Hé s6 duoc xac dinh bang cach chia cong trinh thanh r phan, trong

pham vi mdi phan tai trong gi6 khong doi, gia tri xac dinh theo (2.8)
Z yk *ka
_ k=1

_a (2.8)
D YE*M,
k=1

/4
Trong do:
- My: Khdi lugng phan thir k ctia cong trinh
- Y Dich chuyén ngang ctia trong tdm phan thit k tng voi dang dao dong
riéng thir nhat
* Pbi v6i nha nhidu tang co do cung, khdi lwong va bé rong mat don gié khong
d6i theo chiéu cao, cho phép xac dinh gia tri tiéu chuan thanh phan dong cua tai
trong gi6 & dg cao z theo cong thurc (1.8)
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z
W, =14 %W,

(2.9)

* Cé4c cOng trinh ¢ fs < f_ can tinh todn dong luc c6 ké dén s dang giao dong dau

tién, s duoc xac dinh tir di€u kién:
fs <fL <fsyq

Bdng 2.4. Gid tri gi6i han ciia tan sé dao dong riéng f_ (Bang 9 [2]).

Vung ap luc gio 5=03 fu(Hz) 5=015
I 1,1 3,4
I 1,3 4,1
i 1,6 5,0
v 1,7 5,6
\/ 1,9 59
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2.2. Xac dinh tii trong gié theo tiéu chuian Hoa Ky ASCE/SEI 7-05 [14].
Theo ASCE/SEI 7-05 c6 ba phuong phap xac dinh tai trong gio6 tac dung Ién cong
trinh:
- Phuong phap don gian (simplified procedure).
- Phuong phap giai tich (analytical procedure).
- Phuong phép 6ng théi khi dong (wind tunnel procedure).

Trong ludn vin ndy chi trinh bay vé& phuong phap 2, phuong phap duoc sir dung
nhiéu nhat.

2.2.1. Dang don gio cua cong trinh.

Pbi voi huéng gid duoc xem xét, dang don gié cia cong trinh duoc cin clr vao
d6 nham mat dat duoc xac dinh tir dia hinh ty nhién, tham thuc vat va cong trinh
xdy dung. Theo tiéu chuin Hoa Ky ASCE/SEI 7-05 phan chia dia hinh thanh 3
dang: B, C, D.

Elxposure B
with a Hole




- Exposure C-
ﬁ = A<1500 ft of B) -

Dang dén gié B: Déi vdi cac cdng trinh co chiéu cao nhd hon hodc bing
30ft(9,1m), dang dén gi6 B dugc ap dung khi do nham ctia mat dat, duoc xac dinh
12 d6 nham bé mat loai B, chiém wu thé trong cac hudng gid cho khoang cach 16n
hon 1500ft (457m). Véi cong trinh c6 chiéu cao 16n hon 30ft ( 9,1m), dang dia
hinh B dugc ap dung khi d0 nham bé mit loai B chiém uu thé trong cac trong
huéng gi6 cho khoang cach 16n hon 2600ft (792m) hoic 20 lan chiéu cao cong
trinh, v&i gid tri ndo 16n hon. ( do thi va cac khu vuc ngoai thanh, cac khu rirng
hodc dia hinh khdc véi nhiéu vét can cach roi nhau ma khoang cach co kich thuoc
bang chiéu cao vit can hodc 16m hon)

Dang don gio C: dugc ap dung cho céac truong hop khong thuoc dang B va D.
(dia hinh mé véi vdt can rdi rdc ¢é chiéu cao thirong it hon 30 fi(9,1m). Pia hinh
nay bao gém viing dong bang, dong c6 va mdt nwée tai tat cd cdac khu vue dé bi gio
loc)

Dang don gio D: dugc ap dung khi do nham mat dat, duoc xac dinh 1a d6 nham
bé mit loai D, chiém uu thé trong cac hudng gi6 cho khoang cach 1on hon 5000 ft
( 1524m) hodc 20 1an chiéu cao cong trinh, véi gia tri ndo 16n hon. Dang D ciing
6 thé duoc ap dung khi d6 nham mat dat dang B, C va khoang cach nho hon 600
ft(183 m) hodc 20l4n chiéu cao cong trinh, v&i gia tri ndo 16n hon. (Ving dat bang
phang, cdc khu viee khéng bi che chén va bé mdt niede,ngoadi khu vie dé bi gié léc.
Dia hinh nay bao gom cdc viing dam Idy, ving ngdp mdn, van ving dong bang.

Véi cong trinh nam trong khoang chuyén tiép giita hai dang dén gio, dang don

gi6 ndo cho két qua tai trong gi6 1on hon s& duoc st dung.
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2.2.2. Tac dong cia dia hinh.

Hiéu g gi6 tang tdc tai ngon ddi doc 1ap, nlii, vach nai tao nén nhiing thay doi
dot ngdt trong dia hinh chung, dia diém cong trinh, véi bat ky dang don gi6 nao, s€
duoc ké dén trong thiét ké cac cong trinh, dia diém cong trinh, vi tri cong trinh, vi
tri cac két ciu c6 cac diéu kién sau:

- P6i, nui, vach dé co 1ap va khong bi can gio boi cac dia hinh twong tu khac co

chiéu cao tuong duong 100 1an chiéu cao dia hinh (100H) hodc 2 dim ( 3,22

km), véi diéu kién nao bé hon, khoang cach nay s& dugc tinh theo phuwong ngang

tir diém dung dé xéac dinh chiéu cao H cua doi, nui, vach da.

- P6i, nui, vach d4 cao hon chiéu cao H trong ban kinh 2 dim (3,22km).

- Két cau c6 vi tri nhu hinh Figure 6-4 [14] ndm & nira trén ngon d6i, suon nui

hoac dinh vach da.

- H/L,>0,2

- H> 15 ft (4,5m) vo6i dang dia hinh C,D va 60 ft (18m) voi dang B
Topographic Factor, K, — Method 2, Figure 6-4

o) .
Speed-up Speed-up
x (Downwind) it x (Downwind)
g7 7

HA2 . H2? i
) ' ESSSSSSER
ARPMENT 2-D RIDGE OR 3-D AXISYMMETRICAL HILL
Tepographic Multipliers for Exposure C
K Multiplier K; Multiplier K; Multiplier
H/L, | 2-D 2-D 3-D XLy | 2-D Al |z, | 2D 2-D 3-D
Ridge | Escarp. | Axisym. Escarp. | Other Ridge | Escarp. [ Axisym.
Hill Cases Hill
0.20 0.29 0.17 0.21 .00 1.00 1.00 0.00 1.00 1.00 1.00
0.25 0.36 0.21 0.26 0.50 0.88 0.67 0.10 0.74 Q.78 0.67
0.30 0.43 0.26 .32 1.00 0.75 0.33 0.20 0.55 0.61 0.45
035 0.51 0.30 037 1.50 0.63 0.00 0.30 0.41 0.47 0.30
0.40 0.58 0.34 0.42 2.00 0.50 0.00 (.40 0.30 0.37 0.20
0.45 0.65 0.38 0.47 2.50 0.38 0.00 0.50 0.22 0.29 0.14
0.50 0.72 0.43 (.53 3.00 0.25 0.00 0.60 0.17 0.22 0.09
3.50 0.13 0.00 0.70 0.12 0.17 0.06
4.00 0.00 0.00 0.580 0.09 0.14 (.04
0.90 0.07 0.11 0.03
1.00 0.05 0.08 0.02
1.50 0.01 0.02 0.00
2.00 0.00 0.00 0.00
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Vi :

- H: chiéu cao ctia d6i hodc vach da twong ddi so voi dia hinh noi ddu hudng
gio(m).

- L}, : Khoang céach dén noi dau huong gi6 voi su khac biét vé do cao mat dat 1a
mot ntra chiéu cao ctia ddi hodc vach da (m).

- K, : Hé s6 tinh toan dé giam tdc d6 v6i khoang cach dén noi dau hudng gid.

- K3 : Hé s tinh toan dé giam tdc do 1én vai chiéu cao trén dia hinh dia phuong.

- X : Khoang céach (ddu huéng gié hay theo hudng gid) tir dinh cong trinh xay
dung (m).

- Z : Chiéu cao trén mit dat dia phuong, (m)

- 1 : Hé s giam tai trong ngang.

- v : Hé sd suy giam d6 cao.
2.2.3. Hé s6 ap lwe trong nha.
Hé sb ap luc trong nha, (GC,), dugce xac dinh theo bang 6.5 [14] dua theo phan

loai cac dang bao che cua cong trinh.

Bang 2.5. Hé s6 dp luc trong nha (i GChpi)

Enclosure Classification (GG

Open Buildings 0.00

+0.55

Partially Enclosed Buildings -0.55

+0.18

Enclosed Buildings -0.18

Hé s giam dbi véi cong trinh o thé tich 16n, R;.
Pbi v6i cong trinh dang gan kin c¢6 khong gian 16n, khong bi chia ngan, hé sb ap

lyc trong nha, (GCp), s€ dugc nhan vé1 hé s6 giam sau:
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Ri =1, hodc Ri=051+

1

Vi
14
\/ 22,800 A,

(2.10)

Vi Agg — tong dién tich 16 méd xung quanh cong trinh ( tudng bao va mai, ft°)

V; — Thé tich trong nha khong bi ngan chia, ft°.

2.2.4. Hé s6 ap lwe bén ngoai Cp.

Hé s6 4p luc ngoai C, Iy theo Hinh 6-6, 6-7, 6-8 [14]

i JI.II i 445, T i J;hﬁtlp
iE: = 1 NORTY
e 1 £ = = =
I - -
s l - = e D =R T
M - j =
ARRLARARRAN) .
| f 14y —
PLAN ELEVATION
Wall Pressure Coefficients, Cp,
Surface L/B Cp Use With
Windward Wall All values 0.8 q.
0-1 -0.5
Leeward Wall 2 -0.3 an
24 -0.2
Side Wall All values -0.7 an

2.2.5. Hé s tiép xiic K,

K, — (hé sb tiép xtic) hé s6 ké dén sy thay ddi ap luc gié theo chiéu cao va dang

bé mat;

4.6
Khi z <4,6m: K, = 2,01-[Z—J

VA
9

SN

9

2
a

(2.11)
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O day, a va zy lan luot l1a hé s6 ham so mi va chiéu cao tinh toan ctia 16p bién

ctia khi quyén xac dinh theo bdng 2.9.
2.2.6. Hé s0 ké dén s anh hwéng ciia dia hinh (Ky)
K, =@1+K.K,K,) (2.12)
K, xac dinh theo bdng 2.6, K, va K3 lan luot 1a cac tham s ké dén su suy giam
anh huong cta dia hinh theo phuong ngang va theo chiéu cao.

K =[1_ﬂJ
2 (2.13)

JZR

K,=e " (2.14)
Trong d0, x 1a khoang cach tinh tir dinh ddc cta dia hinh dén cong trinh, Ly, 12
chiéu dai theo phuong ngang tinh tir dinh ddc t6i vi tri mat doc co chiéu cao bang
H/2, H 1a chiéu cao ctia dia hinh. Cac tham s p va y phy thudc vao dic diém cia
dia hinh theo bdng 2.6.
Bang 2.6. Xac dinh tham 56 ké dén sy gia tang van téc gio cua cac diéu kién dia

hinh cia ASCE/SEI 7-05.(Hinh 6-4 [14])

Ka/(H/Ly) 0
Diéu kién dia hinh. Dang bé mit y | Phiatrudc | Phiasau
dinh dia | dinh dia
B C D hinh hinh
Rang niithoge thung |4 55 | 4 45 | 155 | 3 15 15
ling H lay dau am) ’ ’ ’ ’ ’
Nén dét cao 0,75 | 0,85 | 0,95 2,5 1,5 4,
Ddi dung doc 1ap 095 | 1,05 | 1,15 4 1,5 1,5

Néu cong trinh, dia diém cong trinh, vi tri cac két cau khong thoa mén cac diéu
kién trén thi 1dy K, =1.
2.2.7. Hé s6 hwéng gié Ky
Kq - hé sd ké dén su thay ddi ctia hudng gio xac dinh theo bdng 2.7 .Hé s6 theo
huéng gi6 nay chi duoc sir dung tinh toan tai trong gié khi cac t6 hop tai trong theo
muc 2.3 va 2.4[14] dugc str dung dé thiét ké.
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Bang 2.7. Hé s6 hwéng gié Ky (Bang 6-4 [14])

Dang két cdu Hé s6 hudng Ky

Toa nha

H¢ két cau chiu luc chinh 0,85

Céc b phan va két cAu bao che 0,85
Mai vom 0,85
Ong khoi, bé chtra va két cau tuong tu.

Hinh vudng. 0,9

Hinh luc giac. 0,95

Hinh tron 0,95
Két cau dic biét. 0,85
Két cdu ho va két cdu khung gian 0,85
Gian mai

Hinh tam gidc, hinh vuong, hinh chit nhat. 0,85

Cac mit cit ngang khéc 0,95

2.2.8. Hé s6 tim quan trong I
Hé sb nay dugc st dung dé diéu chinh mue d6 dang tin cay cia mot cong trinh
hay mot két cdu. Dbi voi gié khong gay bao, hé s6 quan trong bang 0,87.
| - Hé s6 tim quan trong, xac dinh theo bdng 2.8.

Bdng 2.8. H¢ 56 tam quan trong I (Bang 6-1 [14])

_ Vung khong chiu bao va vung _
Loai Vung chiu bao c6 V>44,7 m/s
chiu bdo c6 V=38 — 44,7 m/s

I 0,87 0,77
I 1,00 1,00
I 1,15 1,15
v 1,15 1,15

2.2.9. Hé s6 anh hwéng ciia gi6 giat.
* Két ciu cirng.
Hé s6 anh hudng cua gié gidt cho két cAu cimg duoc phép 1ay bang 0,85 hoic

tinh theo cong thirc.
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(2.15)

G- 0,925{“1’7'9@"2'(3}

1+17.9,.1
Trong do:
| - mat do gi6 chdy rdi tai cao trinh 7=0,6h(h la chiéu cao cong trink) nhung

khong nhé hon Zyin, gid tri Zmin va ¢ 1dy theo bdng 2.9

10 1/6
|, = C-(7j (2.16)
Q - thanh phan gdc(Background,trong Davenport - B)caa chuyén vi dinh két cau:
1
Q= . 2.17)
1+0,63 ( J

(B,h — Bé rong va chiéu cao don gio ctia cong trinh;)
gQ = gV :314;
L. - chi€u dai ti 1€ tich hop cua gi6 roi:

z ) —
L, :I{E] v6i 1, € lay theo Bdng 2.9. (2.18)

* Két cau dan hoi.

Hé s6 anh hudng cua gio giat duge xac dinh theo cong thirc:

1+17.9/92.Q° + g2.R

G =G, =0,925.
1+17.9,.1.

Trong do:

gQ = gV :3541

0,577
=,/2In(3600.n,) + ’

G =200 1) + (2.182)
R — Thanh phan cong huéng cta chuyén vi dinh két ciu:

R :\/% R.RR.,(0,53+0,47R)) (2.19)
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_ T41N,
" (1+10,3.N,)*?

n.L

N, = ——
VZ

1 1

R,==- 1-e™" §
o)

R,=0 néu n=0
R, =R, néu n=4,6.n1.h/\/_Z
R, =R, néu n=4,6.n,.B/V,
R, =R, néu n=15,4.n.L/V,

B - hé sb giam dao dong ( giéng hé s6 giam dao dong loga)

L — chiéu dai cong trinh.

V. - van tc gio lay trung binh trong thoi gian T=1 gio, tai cao do ,

_ (7Y
dinh theo cong thirc: ~ V, :b'(EJ v

b, & - 14 cac hang s6 lay theo bang 2.5;

(2.20)

(2.21)

(2.22)

Z duoc xac

(2.23)

V — vén tc gid co so ldy trung binh trong 3s, tai d6 cao 10 m dia hinh dang C

chu ky 1dap 50 nam.
Bdng 2.9.Gid tri cdc tham sé cia ASCE/SEI 7-05[14]

In metric
Exposure o | z(m) A 3 P b ¢ f(m) | e | Zmin (m)*
B 7.0 365.76 1/7 084 | 1/40 | 045 | 030 | 97.54 | 1/3.0 9.14
C 9.5 274.32 1/9.5 1.00 | 1/6.5 | 0.65 | 0.20 1524 | 1/5.0 4.57
D 11.5 | 21336 | 1/11.5 1.07 1/9.0 | 0.80 | 0.15 | 198.12 | 1/8.0 2.13

*Zmin = minimum height used to ensure that the equivalent height z is greater of 0.64 or 7.

For buildings with h <z, 2 shall be taken as Zoine

30



2.2.10. Tai trong gié thiét ké.
Tiéu chuan quy dinh tai trong gi6 thiét ké dugc quy dinh d6i véi timg dang két
cdu, cong trinh 1 khac nhau. Tiéu chuan chia ra 1am 4 dang:
- Rigid Buildings of all Height ( Két ciu ctng v6i moi chiéu cao): 6.5.12.2.1[14]
- Low — Rise Building.(nha thap tang). 6.5.12.2.2[14].
- Flexible Buildings. (két cAu mém). 6.5.12.2.3[14].
- Parapets (tudng chén) : 6.5.12.2.4[14]

e Két cdu cing.
Ap luc giod tinh cho hé két ciu chiju luc chinh cua cong trinh dugc xac dinh theo
cong thtrc:
P=q.G.C,-q.(GC,) (N/m°) (2.24)
Trong do:
g =0, ap luc 1én mat don gio tinh tai do cao z so vdi mat dat;
q =qn ap luc 1én mat khuat gio tinh tai d6 cao h;
Ji = gn —ap luc gié bén trong.
Cp—hé ) ap luc bén ngoai.
(GCpi) — hé s6 ap luc bén trong.
G- hé s6 gi6 giat, xac dinh nhu sau:
1+1,7.9,.1.Q
1+1,7.9,.1

G =0,925 [ Jhoéc 0,85 néu ny >1(Hz) (2.25)

z

1+17.04-/92.Q" + g2 R

G=G, =0,925.
1+17.9,.1

néu n;<1(Hz)

(N, : Tan sé dao dong riéng thir nhdt cua két cdu.)

e Nha thap tang.
P =Au[(GCpr) — (GCpi)] (N.m?) (2.242)

e Két cau meém.

p =qG¢C;, — 6i(GCy) (N.m?) (2.24b)
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e Twong chin
P = Gp(GCpn) (N.M°)
2.2.11. Ap luc gié tai d0 cao z dworc tinh toan theo cong thirc:
q, =0,613.K,.K,.K,VZI(N/m?)
Trong do: K, K4, Ky, V, I dugc xéc dinh nhu trén.

(2.24b)

(2.26)
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2.3. X4c dinh tai trong gio6 theo tiéu chuin Chau Au (EN 1991-1-4) [11, 13].

2.3.1. C4c tinh hudng thiét ké dic bigt [11, 13]

Céc tac dong c6 lién quan do gi6 dugc xac dinh cho timg tinh hubng thiét ké cu
thé duoc x4c dinh theo EN 1990-3-2.

Theo EN 1990-3-2 céc tac dong ké dén khac (nhu: tai trong do tuyét, tai trong do
giao thong, bang) s& duoc diéu chinh cac hiéu ing do gié nén duoc dua vao cac chi
dan riéng. Xem thém EN 1991-1-3, EN 1991-2 va ISO FDIS12494.

Theo EN 1990-3-2, nhitng thay ddi t6i két cdu trong cac giai doan str dung (su
khac biét vé hinh dang, anh hudng cia dic tinh dong..), c¢6 thé thay doi cac hiéu
tmg do gid, nén dugc dua vao thanh cac chi dan riéng.

Trong khi thiét ké cac ctra s6 va cira ra vao duoc gia dinh 1 dong. Trong trudng
hop céc cira dugc mo khi chiu anh hudng ctia bio phai dugc coi 1a mot tinh hudng
thiét ké ngau nhién. Xem thém EN 1990-3-2.

Anh huéng moi do tac dong ctia gié can duoc xem xét cho cac ciu trac nhay cam
(sb6 chu ky tai c6 thé dugc lay tir phy lyc B, C va E ctia EN 1991-1-4).

2.3.2. Mo hinh hoa cac tac dong cua gié [11, 13]
2.3.2.1. Tinh chat ciia gié [11, 13]

Gi6 hoat dong thay doi theo thoi gian va tac dong truc tiép nhu nhimg ap luc trén
bé mit bén ngoai cua cac cdu tric che chan (kin) do do nham cia bé mit bén
ngoai, dong thoi cling c6 tac dong gian tiép vao cac bé mit bén trong. N6 ciing co
thé tac dong truc tiép trén bé mit bén trong ctia cau trac md. Ap luc tac dong l1én
dién ctia bé mit tao thanh luc thong thuong tac dong vao bé mat cua két cAu hodc
cac thanh phan riéng ré& cho timg bd phan. Ngoai ra, khi bé mat két cau rong 16n
anh hudng theo phuong tiép tuyén cua tai trong gié duoc tao ra boi thanh phan ma
sat gitra dong gié va bé mit co thé 1a dang ké.
2.3.2.2. Ddc trung tac dong cua gio [11, 13]

Cac tac dong cua gié dugc dac trung bdi mot tap hop cua céac ap luc don hodc luc

twong duong véi luc tac dong cuc han cua gié hon loan.
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Ngoai trir truong hop c6 ghi chu riéng, tdc dong ctia gié nén dugc phan loai la
C4cC tac dong thay doi.
2.3.2.3. Gia tri dac trung [11, 13]

Nhiing tac dong do gié khi tinh bang cach str dung EN 1991-1-4 1a nhiing gi4 tri
dac trung dugc xac dinh tir cac gia tri co ban cua van tdc gi0, ap suét van tdc. Theo
EN 1990-4-1.2 céac gia tri co ban 1a nhitng gia tri dic trung cd xac sudt hang nam
(exceedence) 0.02, twong duong véi mot thoi gian trd lai (chu ky 1dp) 1a 50 nam.

Chu y: Tt ca cac hé sb hodc mo hinh dé tinh toan tac dong gi6 tir nhing gia tri
co ban, dugc chon sao cho xac suat ciia hanh dong gi6 tinh khong vuot qua quy
dinh cua cac gia tri co ban.
2.3.2.4. Cac mo hinh [11, 13]

Cac tac dong cua gio 1én két cau (trc 1a phan tmg cua ciu tric), phu thudc vao
hinh dang, kich thudc va tinh chat dong cua cau tric. Phan nay bao gom cac phan
tmg dong do gié chuyén déng hon loan cong hudng véi mot hinh thic rung dong
co ban cung gi6. Cac phan (mg cta cac cdu tric nén dugc tinh tir ap luc van tdc

cao diém.

2.3.3. Van toc va ap lue gi6
2.3.3.1. Co so tinh toan [11, 13]

Gi6 12 hoi hén loan, tirc 14 téc dd va hudng bién dong. Do d6, trong Eurocode gid
dugc xem xét nhu mot ap luc hodc luc ban tinh. Vig¢c tinh toan tac dong do gio
bao gom céc budc sau:

Lua chon toc do gi6 tham chiéu, dugc xac dinh trén co s& xac suit caa mot ban
d6 thoi tiét. Bang phan ving gi6 cua mot qudc gia duoc xac dinh boi chinh quyén
qudc gia. Van toc gié hiéu dung theo do cao vy, phai duge xac dinh tir van toc gid
co ban vy, phu thudc vao didu kién thoi tiét cua khu vue.

Tinh toan céac hé sd thay ddi van toc, ap luc theo chiéu cao, tuy thudc vao cac dac
tinh (dia hinh, d6 nham) va d6 cao trén mat dat.

Tinh toan cac hé sb ap luc hodc luc 1€n céc loai cong trinh: (cong trinh hinh chir

nhat, panels, da gidc, dang gian, dang chom cau.. D).
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2.3.3.2. Gid tri vdn toc gié co ban [13]

Gia trj van tdc gi6 co ban dugc xac dinh thong qua gia tri van tbe do gio tiéu
chuan tham chiéu vy, 13 gid tri van tc gié do duoc trung binh trong 10 phuat
khong phan biét hudng gio va thoi gian ciua nim voi xac suit vuot mot 1an trong
50 nam & do cao 10 ké tir mat dat & khu vuc co dang dia hinh tréng trai co tham
thuc vat thap nhu c¢6 va khong bi can boi nha cira, ciy cbi...

Gia tri van tdc gi6 co ban duoc xac dinh theo cong thirc (2.27)

Vb = Cgir * Cseason ™ Vho (2.27)

Trong do:

Vp: g4 trl van tbe gi6 co ban dugc dinh nghia la dai lugng phu thudc vao huong
gi6 va thoi diém trong nam

Cuir: hé s6 ké dén anh huong cta hudng, xem Ghi chu 1

Cseason: hé s6 ké dén yéu td theo mua, xem Ghi cha 2

Vpo: gi tri van tde gio co ban theo phu luc qubc gia

Ghi ch( 1: gié tri cta cac yéu té hudng, Cgir, cho cac hudng gié khac nhau c6 thé
tim thay trong cac phu luc Quéc gia, trong truong hop khong c6 13y gia tri bang 1.

Ghi cha 2: gia tri ctua ké dén yéu t6 theo mua, Ceeason, ChO trong phu luc Qubc
gia, trong truong hop khong c6 1ay gia tri bang 1
2.3.3.3. Vin toc gié hiéu dung theo d¢ cao[13]

Céac van toc 216 hiéu dung viy(z) & do cao z trén mot dia hinh phu thudc vao do
nham (gd ghé) dia hinh va van téc gio6 co ban (vy) dugc xac dinh theo biéu thic
(2.28)

Vm(z) =Ci(2) * Co(2) * vy (2.28)
Trong d6
- C(2): 1a hé sd thay d6i van tc gié theo do cao va dang dia hinh, xac dinh
theo muc 2.3.3.3
- Co(z): 1a hé sb orography, 1ay bang 1.0 ngoai trir truong hop cb cac ghi
chu khac

Ghi ch: Anh hudng cia cdu tric 1an cin téi van toc gié nén duoc xem Xét.
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2.3.3.4. Hé 50 thay doi vin toc gié theo dé cao va dang dia hinh [13]

Hé s6 thay ddi van tée gi6 theo d0 cao va dang dia hinh, C,(z), 1a h¢ s6 dic trung
cho su thay thdi cua van tdc hiéu dung gi6 trén bé mit két cau do:

Do cao trén mat dat.

D6 nham mat dat phia trude hudng gio theo phuong gié duoc xem xét.

Gia tri C(z) & d0 cao z duoc cho boi biéu thic sau trén co s& ciia mot ham sd

logarit:

C(2)=k*In [zij voi1 truong hop Zmin < Z< Zmax (2.29)
Trong do:

- Zo: 1a chiéu dai nham

- ke la yéu tb dia hinh phu thudc vao chiéu dai nham zo, dugc xac dinh theo

biéu thirc (2.31)

007
k = 0.19 * (Z—(’J (2.31)
o,li
Trong do:
- Zoy =0.05m
- Zmax: 12 gia tri chiéu cao 16n nhét, dugc lay gia tri 1a 200m, ngoai trir co ghi
chu khac

Zmin : 1a gia tri chiéu cao nho nhét duoc léy theo Bang 2.10.

Bang 2.10. Logi dia hinh va cdc théng sé dia hinh (Nguon bang 4.1[13])

Dang dia hinh Z,, M Zmin, M
0 - O bién hodc khu vuc giap ranh véi bién 0.003 1
| - O ho hodc khu vuc nam ngang véi tham thuc vat 0.01 1
chiu che chan la khong dang ké
Il - Khu vuc véi tham thuce vat thép nhu: c¢é va bi co
1ap (Cay, cac tda nha) véi sy cach ly it nhat 13 20 1an | 0.05 2

dd cao chudng ngai vat
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Il - Khu vuc duoc bao boc bo1 cac tham thuc vat
hodc cong trinh véi khoang cach ly 16n nhét la 20 lan | 0.3 5

do cao chudng ngai vat, nhu lang mac, ving ngoai 0

IV - Khu vuc trong d6 it nhat 15% bé mit cta cong
trinh duoc bao phu va che chan boi cic cong trinh véi | 1.0 10

do cao trung binh trén 15m

Cac dang dia hinh dugc minh hoa nhu trong céc hinh v& dudi day (Hinh 2.4)

Hinh 2.4. Minh hoa cdc dang dia hinh (Nguon phu luc A.1[13])

Dang dia hinh Hinh anh minh hoa

0 - O bién hoidc khu vuc giap ranh

vO1 bién

| - O ho hodc khu vuc nam ngang
v6i1 tham thuc vat chiu che chan la

khong dang ké
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Dang dia hinh

Hinh anh minh hoa

lan d6 cao chudng ngai vat

Il - Khu vuc vo1 tham thuc vat
thap nhu: c6 va bi c6 1ap (Cay, cac

tda nha) voi su cach ly it nhat 1a 20

lang mac, vung ngoai 6

Il - Khu vuc duoc bao boc bdi

cac tham thuc vat hodc cong trinh
v6i khoang cach ly 16n nhatl a 20

lan dg cao chudng ngai vat, nhu

1l A

TS

do cao trung binh trén 15m

IV - Khu vuc trong d6 it nhat 15%
bé mat ctia cong trinh duoc bao phit

va che chan boi cac cong trinh voi

Cac dia hinh g6 ghé s€ dugc str dung cho mét hudng gio nhét dinh phu thudc vao

d6 nham mt dat va khoang cach véi dia hinh gd ghé thdng nhat trong mot khu vuc

xung quanh goc hudng gio. Khu vuc voi do nham sai 1éch nhé (chénh 1€ch it hon

10% so v&i d§ nham cua khu vuc duge xem xét) co thé duoc bo qua, Hinh 2.5.
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Hinh 2.5. Ddnh gid pham vi anh
hwéng ciia dia hinh (Nguon hinh

4.1[13])

457\

._\
h,

wite cd sailich

\. 7 v df nhdm

Trong trudng hop phai lua chon giita hai hodc nhiéu loai dia hinh trong dinh

nghia cua mét khu vuc nhat dinh thi nén lya chon loai dia hinh ¢6 do dai nham

thap nhat.

Vi cac cong trinh nha cao tang ¢d Zmin < Z< Zmax, h€ s0 gid tri C(z) duogc tong

hop nhu trong Bang 2.11.

Bang 2.11. Gid tri Ci(z) theo chiéu cao va cdc dang dia hinh

dia hinh
0 I I Il vV
D0 cao z(m)

3 1.08 0.97 0.78 0.61 0.54
5 1.16 1.05 0.87 0.61 0.54
10 1.27 1.17 1.01 0.76 0.54
15 1.33 1.24 1.08 0.84 0.63
20 1.37 1.29 1.14 0.90 0.70
30 1.44 1.36 1.22 0.99 0.80
40 1.48 141 1.27 1.05 0.86
50 1.52 1.45 1.31 1.10 0.92
60 1.55 1.48 1.35 1.14 0.96
80 1.59 1.53 1.40 1.20 1.03
100 1.63 1.56 1.44 1.25 1.08
120 1.65 1.59 1.48 1.29 1.12
150 1.69 1.63 1.52 1.34 1.17
180 1.72 1.66 1.56 1.38 1.22
200 1.73 1.68 1.58 1.40 1.24
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2.3.3.5. Hé 56 dap luc theo dg cao [13]
Ap luc gi6 theo d6 cao qp(z) 6 do cao z dugc xac dinh theo cong thire:
0p(2) = [1+7*1(2))/2*p*Vin'(2) = Ce(2) * G
Trong do:
- p: 1a ty trong khi quyén, p = 1.25 kg/m®
- qp: 1a gid tri 4p luc gi6 tiéu chuan duge xac dinh theo cong thirc:
p=112% p* vy’
- Ce(2):1ah¢ s6 mé rong dugc xac dinh theo cong thuec:
Ce(2) = CA(2) * [( 1 + 7*1(2)]

- Iu(z): 1a mot ham dic trung réi duoc dinh nghia bang biéu thic sau:

W(2) = >

= ‘ vOi truong hop zmin <2< 2
V_(z) In(z/z,) & NOP Zmin max

IV(Z) = IV(Zmin) voi tru’()‘ng th z< Znin

(ki: 1ay gié tri bang 1)

(2.32)

(2.33)

(2.34)

(2.35)

(2.36)

Véi cac cong trinh nha cao ting ¢ Zmin < Z< Zmax, Ce(z) duoc tong hop nhu trong

Bang 2.12
Bang 2.12. Gia tri Ce(z) theo chiéu cao va cdc dang dia hinh
Dang dia hinh
0 I 1 i v
D06 cao Z(m)
3 2.34 2.09 1.64 1.28 1.18
5 2.60 2.37 1.93 1.28 1.18
10 2.98 2.77 2.35 1.71 1.18
15 3.22 3.02 2.62 1.98 1.44
20 3.39 3.20 2.81 2.18 1.64
30 3.64 3.46 3.09 2.48 1.94
40 3.82 3.66 3.30 2.70 2.17
50 3.96 3.81 3.47 2.88 2.34
60 4.08 3.94 3.61 3.02 2.49
80 4.27 4.14 3.83 3.26 2.74
100 4.42 4.30 4.01 3.45 2.93
120 454 4.44 4.15 3.61 3.10
150 4.69 4.60 4.34 3.81 3.30
180 4.82 4.74 4.49 3.98 3.48
200 4.90 4.82 4.58 4.07 3.58
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Do thi biéu dién gia tri cia Ce(z) theo chiu cao va dang dia hinh duoc thé
hién trong Hinh 2.6
Hinh 2.6. Gid tri ciia Ce(z) theo chiéu cao va dang dia hinh

iEann A
\ v [ ]l

70 /
. / /
0 s

/)

20

10
0 [

0,0 1.0 2,0 3,0 4,0 5,0

2.3.4. Tac dong cua gio
2.3.4.1. Ap liec gi6 1én bé mdt c¢ong trinh [13]
Ap luc gié tac dung vao bé mat bén ngoai cong trinh, W,, dugce xac dinh theo
bicu thue (2.37)
We = Qp(ze) * Cpe (2.37)
Trong do :
- Op(ze): 1a gid tri ap lyc gio theo do cao
- Cpe:lahe s6 ap luc gid cho cac mit bén ngoai
- Z: 1a chiéu cao tham chiéu cho 4p luc bén ngoai xem trong Muc 2.3.6
Ap luc gi6 tac dung vao bé mat bén trong cong trinh, W;, dugc xac dinh theo biéu
thire (2.38)
Wi = 0p(zi) * Cyi (2.38)
Trong do :
- Op(zi): 1a gia tri ap luc giod theo do cao
Cpi: lah¢ $6 ap luc gié cho cac mat bén trong

- Z;: 1a chiéu cao tham chiéu cho 4p luc bén ngoai xem trong muc 2.3.6
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Ap luc dong gi6 1én tudng, mai hodc cac céu kién 1a do su chénh léch vé ap luc
bé mat véi mat d6i dién véi quy udc vé dau thong thuong, ap luc hudng vao bé
mit két cAu mang dau duong va hudng ra mang ddu 4m. Minh hoa duogc thé hién
trong Hinh 2.7

Hinh 2.7.4p luc trén bé mat (Ngudn hinh 5.1[13])
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2.3.4.2. Tai trong gio [11]
(1) Tai trong gi6 tac dung 1én toan bo bé mat két cau hodc cac bo phan két cau
duoc xac dinh theo:
- Tinh toan lyc bang cach st dung cac hé s6 luc, xem (2)
- Tinh toan lyc bang tir cac gié tri ap luc, xem (3)
(2) Tai trong gi6 tac dung vao két cau hodc bo phan cua két cau khi str dung cac

hé s6 luc duge xac dinh theo cong thirc (2.39)

I:w = Cscd * Cf * qp(ze) * Aref (239)
Hoic trén co sd tong hop cac lyc thanh phan theo cong thirc (2.40):
I:w = Cst * Zcf * Qp(ze) * Aref (240)
element
Trong do:

- C,Cyq: 12 hé sb phu thudc vao dic diém két cau, xem Muc 2.3.5
- Cr lahésd ap luc cho toan bd két cAu hodc cac bd phan két cAu, Muc 2.3.6.2

Arer: 1a dién tich tham chi€u cua két cau hodc cac bo phan két cau
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(3) Tai trong gio, Fy, tac dong Ién két cau hodc bd phan cua két cau co thé duoc
xéac dinh bang cach tong hop céc lyc thanh phan Fy,, Fu; VA Fy tinh tir 4p luc bén
ngoai va bén trong bang cach sir dung biéu thirc (2.41), (2.42) va cac lyc ma sat do
ma sat ciia dong gi6 thdi song song voi cac bé mat bén ngoai, dugc tinh bang cach
str dung biéu thirc (2.43)

- Luc bén ngoai:

I:w,e = Cst * ZWe * Aref (2-41)

surfaces

- Luc bén trong:

FW,i = Cscd * ZW| * Aref (2.42)
surfaces
- Luc ma sat:
I:fr = Cfr * qp(ze) * Afr (2-43)
Trong do:

- CCq 1ahésbd phu thudc vao dac diém két cau, xem Muc 2.3.5

W: 1a 4p luc bén ngoai 1én bé mat két cau & do cao z,

Wi: 14 &p luc bén trong 1én bé mat két cau ¢ do cao z,
Arer: 12 dién tich tham chi€u cua két cau hodc cac bo phan két cau

Cs: 12 hé s6 ma sat, xem muc 2.3.6

- Ag: 1a dién tich bé mit ngoai song song voi hudng gid, xem Muc 2.3.6

(4) Cac hi€¢u Ung cua lyc ma sat do gio6 1én bé mit co6 thé khong can xét toi khi
tong dién tich bé mit cua tit ca cac mit song song voi hudng gié nho hon hodc
bang 1/4 1an tong dién tich cua tit ca cac bé mit bén ngoai vudng goc véi hudng
gi6 (bén mit chan gio).

2.3.5. Cac hé s6 két cau: C,Cq

2.3.5.1. Khdi niém chung [13]

Céac hé sb két cau C,Cy duoc dua vao dé tinh toan tac dong cua tai trong gid co ké
dén anh huong cua thanh phan dong do sy chuyén dong cua két cau.

Luwu y: Cac yéu td cdu tric C,Cq 0 thé tach thanh mot yéu td kich thude C va

mdt yéu té dong nang Cy.

43



2.3.5.2. Mét s6 triweong hop xdc dinh nhanh CsCq [13]

b.1) Pbi v6i cac tdoa nha co chiéu cao dudi 15 m gid tri cia CCq ¢ thé dugc 14y
bang 1.

b.2) Béi voi két cu bao che va mai ¢ tan sb dao dong riéng 16n hon 5Hz, gia tri
C,Cq c6 thé duoc lay bang 1.

b.3) Béi voi cac tdoa nha ¢ cau trac dang tuong khung va chiéu cao nho hon 100
m ddng thoi ¢ chidu cao nho hon 4 1an so véi do sau don gid (chiéu dai mat bén),
gia trj ctia CsCq c0 thé duogc ldy bang 1.

b.4) Ddi v6i céac két cAu tru véi mat cit tron ¢ chiéu cao nhd hon 60 m va 6.5 1an
duong kinh, gia tri C,Cq c6 thé duoc 1ay bang 1.

b.5) Ngoai ra, ddi véi truong hop & trén, gia tri C,Cqy cling ¢ co thé dugc xac
dinh theo Muc 2.3.5.3

b.6) D6i v4i cong trinh xay dung dan dung (trir két cau cau), tru tron va cac tda
nha ngoai nhitng gidi han dugc dua ra trong b.3) va b.4) trén day, CCy4 nén dugc
xé4c dinh theo Muc 2.3.5.3 hoic lay tir cac d6 thi sau:

Hinh 2.8. C.Cq4 cho két cdu nha thép nhiéu tdng co mat bdng hinh chit nhdt voi
cdc birc twong thang ditng bao ngodi, dé cieng va khoi lwong phdn bo déu, tan sé

xdc dinh theo céng thire (2.45) (Nguén hinh D.1[13])

Chidu cao ; [m] 100 1/1 0 1/05 _ 1 DO ) 5’9-5') )
Lap vé % : _ g g ’ . / 0,90
4,=0,05 N/ : .
Dang dia hinh I (nét lidn) wi LT F A -
Dang dia hinh IT (nét dit) / / / 7
=28 misec A f: = -

:;,:o 20 1 ’ / . - / .

60 / ‘ / ' / 3 //

ol L/ / ' )4

AR 7
wl A1/ 4 0,85
/ ' - A
/ / e
30
/ /
20 // - //
4 Z
y, L~
10 . }
10 20 30 40 50 60 70 80 90 100

Chi'éurﬁ_ng [m]
Chu y: Dbi vé6i gia tri vuot qua 1,1 trinh tu va chi tiét dugc dua ra trong Muc
2.3.5.3. Gia tri nho nhat ciia C,Cy duoc 1ay bang 0,85
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Hinh 2.9. C,Cq cho két cdu nha bé téng cot thép nhiéu tang c6 mdt bang hinh chi
nhdt véi cdc birc twong thang dirng bao ngodi, dg cieng va khéi lirong phén bé déu,

tan sé xdc dinh theo cong thire (2.45) (Nguon hinh D.2[13])

Chifu cac [m] 100 - 9’95 /0.90

Lap wid N / T / |
4=0,1 90 1 : :
Dang diahinh I (nét 1ién) : ; /
Dang dia hinh TIT (nét dit) 80 " L’
v,=28 mlsec A /
=0 - Je 0,85

70 / 7

60 / /1 . //

5o LI ) /

/ pd 4
40 H
/ A
30 ,/
/ A d
20 Y,
,/' /
10 / Z ; ; ; ;
10 20 30 40 50 60 70 8O0 90 100

Chitisorg [m]
Chu ¥ Bdi véi gia tri vuot qua 1,1 trinh ty va chi tiét dugc dua ra trong Muc
2.3.6.3 Gi4 tri nho nhét cua C,Cqy dugc lay bang 0,85
Hinh 2.10. C,Cq cho két cdu dang tru tron bang thép khéng c6 16p dém (tdn s6
dao dong riéng xdc dinh theo cong thurc (2.46)) voi €1=1000 va Ws/Wt=1.0
(Nguén hinh D.3 — Phy luc D[13])

Chifu cao [m] 100

Lép véi 41,10

) 1 1A
520,012 . .
W1 - ' ' R / 1,05
Dang dfia hinh IT (nét 1idn) 80 7 i s
Deng dia hinh I (nét cist) A A A
v,=28 misec 70 . / ,/ 41,00
=0 E //‘ // // '

T T
B0 - - - / / //
- d A -
“ A A A 0,95
_ L A //' .- d
40 //’///// //' :
30 . -’/‘////J . //
ol //1/ A - pd
20 ///'// /
A 7 >
10 A -
1 2 3 4 5 6 7 8 9 10

Burdng kinh [M]
Chu y Dbi v6i gia tri vuot qua 1,1 trinh tuw va chi tiét duoc dua ra trong Muc
2.3.5.3. Gia tri nho nhat ciia C,Cy duoc 1ay bang 0,85
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Hinh 2.11. C,Cq cho két cdu dang tru tron bang bé téng cot thép khéng c6 16p
dém (tan s6 dao dong riéng xdc dinh theo cong thirc (2.46)) véi €1=700 va
W/W=1.0
(Nguon hinh D.4 — Phy luc D[13])

3 1,10
Chigu cao [m] 100 -
Lap vén o —
. 90 / 41,05
520,03 R P4
Dang dia hinh IT (nét 1ién) VAL 0
Dang dia hinh IIT (nét dt) 80 - A 11 00
- . L / / ]
v,=28 misec ; ; P ]
40 70 //
T
60 s 2 "
7 / / //0 95
50 "///(' s L
e
40 ! : _-'. / - //
NAv.av.aunp
30 / iy z
/ //_(f A
20 /5,{/,/ ’/ a
// //
10 4 ! ! ! !
1 2 3 4 5 6 7 8 9 10
Puémg kinh [m]

Chu ¥ Bdi véi gia tri vuot qua 1,1 trinh tu va chi tiét duoc dua ra trong Muc
2.3.5.3 Gia tri nho nhat ctia C,Cy duoc lay bang 0,85
Hinh 2.12. C,Cq cho két cdu dang tru tron bang thép c6 16p dém (tan sé dao dong
riéng xdc dinh theo cong thirc (2.46)) voi £=1000 va W¢/W=1.0
(Nguén hinh D.5 — Phu luc D[13])

Chigu cao [m] 100
Lép véi | I | | | =
8,= Dpatheo  hib © . # 1’10
hib<18 5=0,02 ]
20=hib=24  3=0,04 80 . : . . o :
hib>26 5=0,025 l- _,/ . 1,05
Dang dia hinh II (nét 1ién) o LA AT
Dang dia hinh T (nét dit) i 7~
v,=28 misec / / /1‘00
&4=0 60 1 e .-
’ .4'/' P
VT AT
50 o - 0,95
EPAZAPZANRD
40 - '// / et
- /// - / A
30 A A
_ /':t///’/ ’ =
20 14 /"/ <1
e p
10 L ! ! |
1 2 3 4 5 6 7 8 9 10

Pudng kinh [m]
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Chu ¥ Béi véi gia tri vuot qua 1.1 trinh ty va chi tiét dugc dua ra trong Muc
2.3.6.3. Gia tri nho nhat cuia C,Cy duoc 14y bang 0.85

Cha thich 1: tin s6 dao dong riéng cua cac yéu té mit tién va mai nha c6 thé
dugc tinh bang cach str dung Phu luc F (kinh mé rong nhé hon hon 3m thuong dan
dén cac tan sd ty nhién 16n hon 5 Hz).

Chu thich 2: Céac gia tri trong hinh tir Hinh 2.8 d&én Hinh 2.12 cho gia trj cta
CsCq cho cic loai hinh két cau. Khi tinh toan chi tiét cac gia tri nén tinh toan tuan
thu theo Muc 2.3.5.3

Tan sd dao dong riéng cua cong trinh duge xac dinh theo mot sb cach théng
thuong sau:

(1) P6i v6i thanh cong — xon ¢6 khdi lugng tip chung & dau, tan s6 dao dong

riéng duogc xac dinh don gian theo cong thire (2.44)

==L 9 (2.44)

Trong do:

- g 1a gia tdc trong trudng, g = 9.81m/s’

- Xq: 12 chuyén vi 16n nhat do trong luong ban than theo hudng dao dong, m

(2) Tan s6 dao dong uén co ban n; ciia cac tdoa nha nhiéu tang véi chiéu cao 16n
hon 50m duoc tinh theo cong thirc (2.45)

n, = %6 (2.45)

Trong do:
h: 1a chiéu cao cong trinh, m
(3) Tan s dao dong udn co ban n, ctia cong trinh dang try tron dugce tinh theo

cong thirc (2.46)

& *b W
n, == S 2.4
e w (249

(Vé’l heff = h1 + h2/3)

Trong do:
- b: la duong kinh trén dinh tru
- hest: 12 chiéu cao hiéu qua cua tru (xem Hinh 2.13)
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- Wi 1a trong lugng cua cAu kién tao ra do cing cua két cAu
- W 1a tong trong luong cia két cdu
- &;: hé s6 dao dong, 14y gia tri 1000 véi két cau bang thép va 700 voi két
ciu bang bé tong cbt thép
Hinh 2.13. Cac thong s6 hinh hoc ciia két cdu dang tru tron
(Nguén hinh F.1 — Phu luc F[13])

e o
JOT AT AT
h,=h g oty

- 7y 3

z h2 h2
I I £l

ha =3

2.3.5.3. Trinh tu tinh todn [13]
(1) Trinh tu chi tiét dé tinh toan cac yéu to cau trac C,Cqy dugc dua ra trong biéu
thire (2.47). Cong thtrc nay co thé sir dung néu cac diéu kién duoc dua ra trong (2)

thda man.

1+2*k_*I *\B* +R?
CCy = 1127 Tl (2) VB (2.47)
1+7*1,(z.)

Trong do:

Ze: 1a chiéu cao tham chiéu, xem Hinh 2.14. Véi cac dang cong trinh khong co
trong hinh, gid tri c¢6 thé 14y bang chiéu cao ctia cong trinh

Kp: 1a h¢ s6 dinh duoc dinh nghia 13 ty 1& 16n nhat cua phan dao dong dap tng do
léch chuén

l,: 1a gia tri d0 bat 6n dinh, xem 2.3.3.5

B’: 14 h¢ s6 xét dén diéu kién dia hinh

R?: 1a hé sb xét dén yéu t6 phan timg dong (yéu t6 cong hudng)

Ghi chl 1: Yéu t6 kich thuéc Cs duwoc dwa vao dé giam tac dong gi6 vao cong
trinh do sw xudt hién khéng dong thoi cia dp lwc gid cao dinh diém trén bé mdt va

6 thé thu dwoc tir biéu thire (2.48)
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. 1+7*1,(z,)*VB?

° 1+7*1,(z,) (2.48)

Ghi chl 2: Yéu té6 mach déng Cqy duoc dua vio dé ting tic dong gi6 vao cong
trinh do tinh tac déng ngdy cang tang tir cac rung dong do sw anh hiedng réi trong
cong hudng véi cdu triic va c6 thé thu dwoc tir biéu thire (2.49)
_1+2%k, *1,(z,)*VB? +R?

C
‘ 1+7*1,(z,)*VB?

(2.49)

Ghi cha 3: Trinh tu dé dé xac dinh kp, Bva R co thé dugc dua ra trong Phu luc
quéc gia. Trinh ty tinh toan thong thudng dugc dua ra Muc 2.3.5.4
(2) Cong thuc (2.47) chi duoc 4p dung néu thoa min cac yéu cau dudi day:
- Két cau g véi mot trong cac dang lién két thé hién trong Hinh 2.14
- Chi ¢6 cac dao dong co ban dau tién theo phuong gié 1a quan trong
Ghi chu: Su dong gbp trong su phan tng tr cdc dang dao dong thur hai
hodc cao hon theo hudng gi6 1a khong dang ké.
Hinh 2.14. CAc hinh dang cdu triic thuéc pham vi dp dung céng thirc (2.47)
(Nguén hinh 6.1[13])

.-"".f__ T— -
q:_':f_ f.__f..ﬂ"’f
— » _
~ 1 A
i’f________i.'_'_'-—— Q__ '_:‘H il
v | L / T /LA
Z g i i - ----""---____ - o
- 7 i’?’ff?gyf %
~ T trrrs .h1
x| . w“(f" - frfrfﬁ?f 777 -
.ﬂ",";",';r.-..._, 'ﬂ:" v .«"’)
f‘{_/_ (1} llI'TITTTII_w _-.:_____. d
h > .
h h
z.=06-hzz ze=h.—52;1miq ze=h1+522min

2.3.5.4. H¢ 56 B, R% Kk, [13]
* Hé s6 dia hinh B
Heé sb dja hinh B dugc xac dinh theo cong thic (2.50)
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B2= L (2.50)

1109+ 2N o
Lz,

Trong do:
b, h la chi€u rong va chiu cao cua két cau
L(ze) 1a ty 1€ chicéu dai d6 roi & d6 cao tham chicu z., dugc xac dinh theo biéu

thire (2.51) va (2.52). Trong trudng hop tinh thién vé an toan c6 thé 1ay B*=1

Lo =Li* (i_J V6i Ze = Zmin (2.51)
Lze) = Lizminy VOl Ze < Zpin (2.52)
Trong do:
L;=200m
z, = 300m
o= 0.67 + 0.05 In(zo) (2.53)

* Hé s6 phan ing dong R*
Hé s6 phan tmg dong R? dugce sir dung dé ké dén su bat 6n trong cong hudng véi

su xem xét cac anh huong dong, gia tri dugc xac dinh theo cong thure (2.54)
2
R® = 2% S(Ze, 1,0 * Ro(mn) * Ro(no) (2.54)
Trong do:
S,: 13 ham mat d6 pho duogc dinh nghia theo cong thirc (2.54a)

_ 68 (Z.n)
Suz,n) = (1+10.2f,(Z,n)*"°

(2.54a)

&: 1a hé sd giam 16ga cua dao dong, gia tr1 cua 6 dugc xac dinh theo cong thirc
(2.54b)
5= 85+ 5, (2.54b)
Trong do:

- 3 Heé s6 két cau (8 1ay gid tri bang 0,05 voi két cau bang thép, 1ay bang 0,1
v6i két ciu bé tong cot thép, 1ay bang 0,08 vdi két cau lién hop bé tong cot
thép, lay gai tri bang 0,03 v&i két ciu thap bé tong cbt thép va tru tron).

- 8, Heé sb khi quyén dugc xac dinh theo cong thirc (2.54c)
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—_ Cf *p*vm(ze)
2*nl*/ue

O

- Cy Hé s6 luc (xem Muc 2.3.6 4 va Muc 2.3.65).

- p: la ty trong khi quyén, p = 1.25 daN/m?

- Vm(Ze): Van tdc gi6 ¢ do cao tham chiéu z,

- Me: 1 khéi lwong twong duong trén mot don vi dién tich

- Rh Ry 1a ham khi dong dugc xac dinh theo cong thire (2.55) va (2.56):

1 1

Rh= —-—(@-¢?"); R,=1.00 v6i truong hop n, =0

n 2,
Ry = i_ 1
n, 2m,
Trong do:
_46h
= fl(ze, N
MNh L(Ze) L( e 1,x)
460
= fi(z., n
Nb L(z) L( e 1,x)
n, *L(z
fL(ze, N1x) = “—(E)
Vo (2e)

* He so ki

Hé¢ s6 dinh k, dugc x4c dinh theo cong thic (2.61)

_ 0.6
ko = 1/2In(600v) + o)

Trong do:

v: hé s6 ké dén viéc vuot tan sb duoc xac dinh theo cong thirc (2.62)

_ | R? X
Vv = n]_’x * m va A% Z 0.08HZ

2.3.6. Ap luwc va hé s6 khi dong
2.3.6.1. Lua chon cdc hé sé khi dong hoc [13]

~(1—e**); Ry =1.00 véi truong hop np = 0

vak,>3

(2.54¢)

(2.56)

(2.57)

(2.58)

(2.59)

(2.60)

(2.61)

(2.62)

H¢ so ap luc bén ngoai cung cap cac anh hudng cua gid trén bé mat bén ngoai

ctia toa nha; hé sd ap luc bén trong cung cip cho cac anh hudng cta gio trén bé

mat bén trong cua tda nha.
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Céac hé sb ap luc bén ngoai dugc chia thanh cac hé s6 téng thé va hé sb cuc bo.
Hé s6 cuc bd cung cép cho cac hé sb ap luc cho bé mit c6 dién tich 1m?. Hé sb cuc
bo ¢6 thé duoc st dung cho viéc thiét ké cac ciu kién nho va to hop. Hé $6 téng
thé duoc su dung dé tinh toan cho cac dién che chin c6 dién tich bé mit 13 10m?.
Hé sb nay cling co thé duoc sir dung cho céac khu vuc ¢6 dién tich 16n hon 10m>.
2.3.6.2. Hé 56 khi dong cho cdc cong trinh [13]

* Tong quat:

Hé s6 ap lyc bén ngoai Cpe cho cac toa nha va cac bo phan cua cac toa nha phu
thudc vao dién tich chiu &p luc, A, la phﬁn dién tich duogc tinh toan véi tac dong
ctia gi6. Cac hé sb ap luc bén ngoai duoc dua ra cho dién chiu ap luc 1a 1m? va
10m’ véi cac gia tri tuong tmg 1a Cpes, d0i v6i hé s cuc bo, va Cpeo, VOi hé s6
tong thé.

Chu thich 1: gia tri Cpe1 duge str dung trong thiét ké cac cau kién nho véi dién
tich mdi cau kién 1a 1m’ hogc nho hon nhu 14 cau kién méi. Gia trj Cpe 10 dugc st
dung trong viéc thiét ké cac két cau chiu tai tong thé cua cac toa nha.

Ch thich 2: v6i cac dién tich che chén 16n hon 1m? va nho hon 10m? gid tri Cpe
duoc tinh toan noi suy thong qua cac gia tri Cpe1 Va Cpe 10,

Hinh 2.15. D6 thi xdc dinh gid tri dp luc gié ngodi, Cpe, cho cong trinh voi dién
tich chiu tdi nam trong khodng tir Im® d@én 10m*(Nguon hinh 7.2[13])
Cre &

cpey‘] e

P80 St s e s

0,1 1 2 46510 Am

Khi 1m? < A < 10m?, gi4 tri Cpe dugc x4c dinh theo cong thirc (2.63)
Cpe = Cpe,l_ (Cpe,l_ Cpe,lo)lgA (2.63)
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* Cong trinh hinh h¢p chir nhat
Chiéu cao tham chiéu, z., cho birc tuong chin gi6 cua cac toa nha hinh chir nhat
(khu vuc D, xem Hinh 2.17) phu thudc vao ti 1€ h/b va luon la phﬁn trén cao cua
cac bd phan khac nhau cta cac birc twong. Vi tri dugc dua ra trong Hinh 2.16 theo
ba truong hop sau day:
- Cong trinh c6 chiéu cao h nhé hon b nén dugce coi chung 1a mot phan
- Cong trinh ¢6 chiéu cao h 16n hon b, nhung nhé hon 2b, ¢ thé duge coi 13
hai phan bao gdm: mot phan dudi mo rong 1én tir miat dat boi mot chiéu cao
tuong duong v4i b va mot phan trén bao gdm phan con lai
- Cong trinh c¢6 chiéu cao h 16n hon 2b ¢6 thé duoc coi 13 gdm nhiéu phan bao
gém: mot phan dudi mé rong 1én tir mat dat boi mot chiéu cao twong duong
v6i b; mdt phan trén mé rong tir trén xudng dudi bai mot chiéu cao twong
duong v6i b va mot khu vuc gitta, khu vuc giita c6 thé duge chia thanh cac
dai ndm ngang vai chiéu cao hsip nhur trong Hinh 2.16

Hinh 2.16. Chiéu cao

BE mit Chigy can Hinh dang profile
tham chiéu theo h, b va Fongis tham chitu ip Iy gid
, b
—
. _
dwong profile cua ap luc ER ﬁl T 1 Z=ap(zs) v
t =
glé roe Fewome s s, fo s S . rerene, pod s
(Nguon hinh 7.4/13]) &
] PR T wem
ST st g g (h)
b<h=Zb| , T PR ’
b v
‘ b ;
P;h-
T F | F ek qf@mg(h)
b r
¥
x L A e M
A A o ~ ‘. - Ty pe qpxzj—qpizﬂﬁpj »
Hé so ap luc bén ngoai h>2b| Kk e b 2T Fl
k Pl e . I =
Cpell Va Cpe’lo ChO Cé.C khU t T 7t qP(ZJ='=JPE|:-J E
[
A ] .
vuc A, B, C, D va E duogc
t’ :
lay theo Bang 2.13 ey Vrrrrrrrrrrrireees e
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Bang 2.13. Hé 56 dp lic ngodi doc cdc bikc twong cong trinh hinh chit nhdt

(Nguén bang 7.1/13])

Vung A B C E
h/d Cpe,10 | Cpel | Cpe1o | Cpei | Cpe1o | Cpet | Cpe1o | Cpet | Cpe1o | Cpe
3) -1.2 |-14 |-08 |-11 -0.5 +0.8 | +1.0 -0.7
1 -1.2 |-14 |-08 |-11 -0.5 +0.8 | +1.0 -0.5
<0.25 |-1.2 |-14 |-08 |-1.1 -0.5 +0.7 | +1.0 -0.3

Ghi chi: Dbi véi cac toa nha cd h/d>5, téng tai trong gid duoc xac dinh dya vao
cac quy dinh dugc dua ra trong muc 2.3.6.4 muc 2.3.6.5 Véi cac gia tri trung gian
c6 thé xac dinh Che bang cach noi suy tuyén tinh. Cac gia tri trong bang st dung
duoc trong céac blrc tuong cua tda nha c6 mai nghiéng.

Hinh 2.17. So dé Phdn khu cho nha hinh chit nhdt
(Nguén hinh 7.5[13])

Mit bing
e d | . L
I | e=h hode 2h (lay #Z4 t1
T bé hom)
b: kich thwde theo
phoiromgz vudng gde win
g
(31'5\ Gio, 4 B c n
—'l- n F b
yd A A
[ |
s A% o
A— S —
T
- g
i o [ h
b mihen ____4 99, 4 5 | ¢
L A A
Mat bén cho e==d M3t bén cho s==54
% A B Ih E.. A Ih
W o e o s I Vi a5 I S I
I c | I d |
| w ' | ! !
- - o, -~ -.d--' - o
- e - .
~T e P -
. h il
&1 &1
i iy R e Y
S e S S S S e T
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* H¢ so khi dong cho mai phang

(1) mai phang duoc xac dinh 1a c6 d6 déc (o) -5° <a <5°

(2) mai nha phai dugc chia thanh cac khu nhu trong Hinh 2.18.

(3) Chiéu cao tham chiéu cho mai bang va mai nha vi mai hién vo tron goc duge
1y bang chiéu cao h. Chiéu cao tham chiéu cho cdc mai bang co lan can duoc lay
bang h + hy, xem Hinh 2.18.

(4) hé sb ap luc cho timg khu vuc duoc quy dinh trong Bdng 2.14.

(5) HE s6 ap luc trén lan can nén dugc xac dinh nhu véi cac bire tuong ding doc

1ap.
Hinh 2.18. So' @6 Phdn khu cho mdi phang (Nguén hinh 7.6/13])
canh mai hién
r"p .-‘"'- “xu
-{\l - L F
ho|f z=h
I.' I .-'- ."'- ."'- il -'"'- .-"'- S FE .-'. .-'- ."'- . :.-' Il -'"'-.-"'.--."'--.'f- il ..-.-' -.-" -.-"'.-."':.--"'..-."-... . .-.-'
Ean cong
, i
I
1 | & liv gis trib hode Zh
gia F theo zid tribé hem
Y
.
wired -
— G H | b
--_.I
&
&
r!fd._[ F
| Eu'-.'.'ll
| [

Hé s6 ap luc bén ngoai Cpe 1 Va Cpe 10 cho cac khu vuc F, G, H va I dugc léy theo

Bdng 2.14.
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Badng 2.14. Hé s6 dp liee bén ngodi cho mdi phdng
Nguon bang 7.2/13])

Ting
Dang méi F ' G H |
Gpe,ﬂ] I:'L:\e,' Gpe,ﬂ] EFC—1 I:'L:\e,'l] Epe.1 Epe,ﬂl t'-"|:ua,1
M i hifn 0.2
48 | 25 | 12 | 20 | 07 | 42 i
0,2
+0,2
hoth=0,025 -16 2.2 -1,1 -1,8 -0.7 -1,2
0,2
o lan can
+0,2
ho/h=0,05 -14 20 -09 -1,6 0.7 -1,2
0,2
+0,2
hp.fh:D,m -1,2 -1.8 -0,8 -14 0.7 -1,2
-0,2
+0,2
rfh=10,05 -1,0 1.5 -1,2 -1,8 04
0,2
Bo tron gde +0,2
fh=0,10 0,7 -1,2 -0,8 -1.4 -0,3
0,2
+0,2
rh=10,20 0.5 -0.8 -0,5 -0,8 -0,3
0,2
+0,2
a = 30° -1,0 1.5 -1,0 -1.5 0,3
-0,2
Géc dic +0,2
a =45° -1,2 -1.8 -1,3 -1.9 04
0.2
+0,2
a=60° -1,3 -1,9 -1,3 -1.9 0.5
0,2

* Hé s6 khi dong cho mai déc mét chiéu
(1) mai nha phai dugc chia thanh cac khu nhu trong Hinh 2.19.
(2) Chiéu cao tham chiéu duoc 1iy bang chiéu cao h.

(3) hé sd ap luc cho timg khu vuc dugce quy dinh trong Bdng 2.15.



Hinh 2.19. So d6 Phén khu cho mdi dbc mét chiéu
(Nguén hinh 7.7[13])

—» Mép mai trén
=0 @ —— ¥
Mépméidudi __—
h

T

(a) Tong quat

wind .
&—* I ép mai trén
=180° —T .
T ——?______ I ép i chdd
h

CAEEL S

=

al4 F

wind\

|

e=h hoicih
— G H b &y gid tti nhé hon
= —
efd F
x x
e/10
o
(b)Huong @6 6=0° va 6=180°
hlép mdd trén
= ¥
o4 Fe
N -
wind G H I b
/ |
old Fiow
x x
a/10 e
le—p Dl épr mad chadd
. e2
(c) Huwong @6 6= 90°

Hé s6 ap luc bén ngoai Cpe Va Cpe 19 cho cac khu vuc F, G, H dugc lay theo

Bang 2.15
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Bang 2.15. H¢ 56 ap lyc bén ngoai cho mai déc mot chiéu

(Nguon bang 7.3[13])
Khu vire vol Inréng gio @=0° Khu wvire v6i lnréng gio @ = 180°
Goc
F G H F G H
[#4
Cpe,10 Cpe.1 Cpe,s Cpe, Cpe. 10 Cpai Cre,10 Cpe.1 Cpe.t0 Coe 1 Cps,i0 Cpe.t
-1,7 -2.5 -1,2 -2,0 -0.8 -1,2
5° -23 2.5 -1.3 -2,0 -0,8 -1.2
+0,0 +0.0 +0,0
-0,9 -2,0 -0.8 -1.5 -0.3
16° -2.5 2.8 -1.3 -2,0 -0,9 -1,2
+0,2 +0,2 +0,2
-0,5 -1.5 0.5 -1.5 -0.2
30° -1,1 2.3 0.8 -1.5 -0,8
+0,7 +0.7 +0.4
-0,0 -0,0 -0,0
45° -0,6 -1,3 0,5 -0,7
+0,7 +0.7 +0,6
60° +0,7 +0.7 +0,7 0,5 -1,0 0,5 0,5
75° +0,8 +0.8 +0.8 -0,5 -1,0 0,5 -0,5
Khu vire voi lnrdng gio © = 90°
Goc
Fup Flow G |
=4
Cpe.10 Cred Cpe.10 Cpes Cpe.t0 Cpe, Cpe.i0 Cpe, Cpe. 10 Cpe
5° -21 -26 -2.1 2.4 -1,8 -2,0 -0,6 -1,2 0.5
16° -24 -2,9 -1,6 2.4 -1,9 -2,5 -0,8 -1,2 0.7 -1,2
30° -21 -2,9 -1,3 2.0 -1,5 -2,0 -1,0 -1,3 -0.8 -1,2
45° -1.5 -2,4 -1,3 2.0 -1.4 -2,0 -1,0 -1,3 -0.9 -1,2
60° -1,2 -2,0 -1,2 2.0 -1,2 -2,0 -1,0 -1,3 0.7 -1,2
75° -1,2 -2.0 -1,2 2.0 -1,2 -2,0 -1.0 1.3 -0.5

* Hé s6 khi dong cho mai doc hai phia

(1) Mai nha phai dugc chia thanh cac khu nhu trong Hinh 2.20

(2) Chiéu cao tham chiéu dugc lay bang chiéu cao h.

(3) Hé sd ap luc cho timg khu vuc duoc quy dinh trong Bdng 2.16.
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Hinh 2.20. So dé Phdn khu cho mdi déc 2 phia
(Nguén hinh 7.8/13])

Mit dau gio

wind
9=0° Mat cuo1 gio
!
a =0 [ o ¥
............. e,
h

T777707 77707707777,
Goc dwong

(a) Tong quat
Mit dau gio

BMI .F \

— % 6=0° | G| H

Hono ona mal

&!41 F
—se/10  |j— /10

(b) Hwoéng @6 6=0°

eld F

\ G
wind

—» @=90°

wind Mit dau gio
e

g=0°

s
GFoc am

Mit cuoi gio

i

e=b hodc 2h
Lay gia tr1 beé hon
b:Bé rong don gio

Song cua mai

G
T H
efd F
L
—se/10
el?

(c) Huwong gié 6= 90°

P-Iﬁt cuol o
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Badng 2.16. Hé s6 dp e bén ngodi cho mdi déc 2 phia

(Nguon bang 7.4[13])
Goc Khu wvirc theo hwong gioc ©=0°
- F G H | J
Cpa, 10 Cpe.1 Cpe.1 Cpa.i Cpe, Cpe Cpe.1 Cpe Cpe 10 Cpe,
450 -06 0,6 -0.8 0,7 1,0 -1.5
-30¢° =11 -2.0 -0.8 15 -0.8 0.6 -0.8 -1.4
-15¢° -25 -28 13 -2.0 -0,9 -1,2 0.5 -07 -1,2
+0,2 +0.2
-Ge =23 -25 -1,2 -2.0 -0.8 -1,2
-0,6 -0,6
1.7 -2.5 -1,2 -2,0 -0.6 -1,2 +0.2
5e -0.6
+0.0 +0.,0 +0.0 -0,6
150 0.9 -2.0 -0.8 1.5 -03 0.4 1,0 15
+0,2 +0,2 +0,2 +0,0 +0.0 +0.0
05 -1.5 -05 1.5 -0,2 0,4 -0,5
30
+0.7 +0,7 +0,4 +0,0 +0.0
-0,0 -0,0 -00 -0,2 -0,3
450
+0.7 +0,7 +0.6 +0,0 +0.,0
602 +0.7 +0.7 0.7 -0,2 -0,3
75° +0.8 +0.8 +0.8 -0.2 -0.3
- K wvire theo hwrong gio @=90°
T0C
o G H |
C"pe: 10 l-F::Je,'l l-F'\pe_'llil Cpe_1 Cpe: 10 I:‘\p-e,'l C:ue,10 Cpe_1
-450 -1.4 -2.0 -1,2 -2.0 -1.0 -1,3 -0,9 -1,2
-30¢ -1.5 =21 -1,2 -2.0 -1.0 -1,3 -0,9 -1,2
-15¢ -1.9 -2.5 -1,2 2,0 -0.8 -1,2 -0.8 -1,2
5o -1.8 -2.5 -1,2 2,0 -0,7 -1,2 -0.6 -1,2
5e -1.6 -2.2 13 -2.0 -0.7 -1.2 0.6
15¢ -1.3 -2.0 13 -2.0 0.6 -1,2 0,5
30° -1.1 -1.5 -1,4 2,0 -0.8 -1.2 0,5
452 -1.1 -1.5 -1.4 -2.0 -0.9 -1.2 0.5
G0° -1.1 -1.5 -1,2 2,0 -0.8 -1,0 0,5
75° -1.1 -1.5 -1,2 -2.0 -0.8 -1.0 0.5

* Hé s6 khi dong cho mai doc bon phia

(1) Mai nha phai dugc chia thanh cac khu nhu trong Hinh 2.21.

(2) Chiéu cao tham chiéu dugc lay bang chiéu cao h.




(3) Hé s6 ap luc cho timg khu vuc duoc quy dinh trong Bdng 2.17.
Hinh 2.21. So' @6 Phdn khu cho mdi doc 4 phia
(Nguon hinh 7.9/13])

/’“\ |

L
Fid .

. !
Gié ’
— — h
f=0 h B =40°
7 7 s
e=b hoic 2h
lay gia tri nho hon
a0
—
MI L fero T
€ T .
SN AL
¥
AN | i N\ o | 10
Gié Gié
—* 6=0 Gi H i | b —* [ =90° o
: i efd:[ im
F i L.
eld '
I M Tert0
—
210
(a) Huwong gio 6=0° (b)  Huwdng g6 6=90°
Bang 2.17. H¢ so ap lyc bén ngoai cho mai doc nhiéu phia
(Nguon bang 7.5[13])
' Khu wvire theo hwdng gié 6=0° va @=90°
Goc ==
olg v
a=0° F G H I J K M N
olgo Vol
“&=90° Cpz.1o | Cpet | Cpeio | Cpe, Cpeio | Cpe1 | Cpe.to | Cpet | Cpen | Cpes | Cpein | Cpe | Cpeio | Cpat | Cpesn | Cpes | Cpein | Cpen
1.7-25|-12|-20|-08 |-12
5° -0,3 0.6 0.6 1.21-20-06|-12 -0.4
+0,0 +0,0 +0,0
0.9 ‘ 20 |-08 ‘ -1,5 0,3
15° -0.5 -1,0 1.5 -1,2 | -2.0 141-20-06|-1.2 0.3
+0,2 +0,2 +0,2
0.5 ‘ -1,5|-05 [ -1,5 0,2
30° 04 07 | -1,2 -0,5 14 ]-20|-08|-12 -0,2
+0,5 +0,7 +0.4
-0,0 -0,0 0.0
45° 0,3 0.6 -0,3 13]-20|-08|-12 0,2
+0,7 +0,7 +0.6
B80° +0,7 +0,7 +0.7 0,3 0.6 -0,3 -12 |20 0.4 -0,2
7E° +0,8 +0,8 +0.8 0,3 0.6 -0,3 -12 |20 0.4 -0,2
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* Hé s6 khi dong cho mai vom va chém ciu.
Hé s6 ap luc ngodi cho timg khu vuc dugc quy dinh trong Hinh 2.22 va
Hinh 2.23, chiéu cao tham chiéu duoc 14y 1a z=h+f. Trong truong hop ty sb f/d

thoa man 0.2 < f/d < 0.3 va h/d > 0.5, hé s6 khi dong duoc x4c dinh nhu véi trudng

hop mai phang.
Hinh 2.22. Hé so dap luc bén
ngoai cho mai vom voi mat bang
. . ; Cpe,m J‘\.\4‘
hinh chir nhat 08
(Nguon hinh 7.11[13]) 06
0.4
02
] >
fld
02—
04— ¢
04—
1
06f .'9/ —
..1 8 A (hld=0,5)
08 T~
\\I
-1.0 ,'\ Y
I B
12— |
A (hld20,5)
Hinh 2.23. Hé so ap luc
bén ngoai cho chom cau sl RN A
voi mat bang hinh tron A"v' ‘1 — — IB ~—C | peg
A by +C, V10 | d | T \f‘\ /:‘
(Nguon hinh 7.12[13]) a ' ' e
oo o Gpo =Hitig 50
: P\U‘I'd’ D) Doc theo cac lat
o ST cit ngang
+0,2 —
0,0 C(h/d=0)
0z 0’5ffd
04 C(hld=0,5)
=06
=08
1.0
1,2 —_B(h/d=0)
1.4 B(h/d=0,5)
1.6
'cpr_‘:m
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2.3.6.3. Lyc ma sat [13]

(1) Luc ma sat do gié nén dugc xem xét cho cac truong hop quy dinh tai Muc
2.3.4 (3).

(2) Cac hé s6 ma sat Cy, cho bé mit tudng va mai nha duoc dua trong Bang 2.17.

(3) Dién tich tham chiéu A¢ duoc dua ra trong Hinh 2.24. Luc ma sat nén duoc
tinh toan trén mot phan ctia bé mit bén ngoai song song véi gio, vai chiéu dai lay
bang gia tri nho nhit cta 2b hoic 4h.

(4) Chiéu cao tham chiéu z, liy bang chiéu cao két cdu bén trén mat dat, xem
Hinh 2.24..

Bang 2.18. Hé s6 ma sdt cho cac loai cau kién(Nguon bang 7.10[13])

Bé mat H¢ s6 ma sat Cs
Min (thép, bé tong min) 0.01
Tho (bé tong thd) 0.02
Rat tho (gon, gan, gip nép) 0.04
Hinh 2.24. Dién tich tham chiéu chiu ma sdt do gié(Nguon hinh 7.22[13])
___f__.a-l
| g | T
e
== 1=
T F_L 777 iT A JL e o
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2.3.6.4. Tinh todn cdc b phdn két cau hinh chir nhdt [13]

(1) H¢ s6 luc cua cac bod phan két cAu c6 tiét dién 1a hinh chit nhat duoc xac dinh
theo cong thirc (2.64)

Ce=Cro™ yr *yn (2.64)
Trong do:

Cto: la hé s6 luc voi tiét dién hinh chit nhat sic canh, gia tri cho trong Hinh 2.25

Y hé s6 ké dén su gidm luc tac dung do goc duogc bo tron, phu thudc vao hé $6
Reynolds (xem Ghi chd 1)

Y, hé s6 duge xéac dinh theo Muc 2.3.6.7

Hinh 2.25. H¢ s6 luc, Cto, VOI cdc cau kién mdt cdt hinh chit nhdt sdc nét.

(Nguoén hinh 7.23[13])

S0
Fy l
2.8
] E Y . b
S ‘ot
2.5 24 I"—EF —
-1 2,35
2.1
2,0
- 1,65
15
. L.
1 1,0
T —
|1 0,8
0,54
0 -
A 2 BT 1 2 5 10 20 50 d'b

Ghi chil 1: y, ¢6 thé dugc dua ra trong phu luc Quéc gia, trong truong hop khac
c6 thé tinh gan dung theo cach tra d6 thi Hinh 2.26.
Ghi ch( 2: D6 thi Hinh 2.26 dugc str dung trong truong hop h/d>5.0
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Hinh 2.26. H¢é 56 w: cho mdt cdt hinh vuéng cé vo tron géc

(Nguon hinh 7.24/13])

1,0-\
o N L]

0 * rib
0 0,1 0,2 0,3 0,4

(2) Chiéu cao tham chiéu z, dugc ldy 1a chiéu cao 16n nhat cua cong trinh tinh tir
mit dat.

(3) Véi cac két ciu mong (dang tam), hé s6 C; nén tang 1én thém 25%.
2.3.6.5. Tinh toan cac bo phan két cau hinh lang tru [13]

(1) He s6 luc cta cac bod phan két cAu c6 mat cit 1a hinh da giac dugc xac dinh
theo cong thirc (2.65)

Ci=Cio * 4 (2.65)
v, :h¢ s6 duge xéc dinh theo Muc 2.3.6.7
Cto: 1a hé s6 luc, gia tri cho trong Bang 2.19
Badng 2.19. Hé s6 Iyc cho cdc loai ling try (Nguon bang 7.11[13])

< : Hoan thién be :
So canh iét dié L TE 16 R Ids R
a Tiét dién mit va goc S0 Reynolds S
o Pzntagon Tat ca Tat ca 1,20
[ Hexagon Tat ca Tat ca 1,50
phing Re <2.4.10° 1,456
b = 0075 (2) B = 2107 120
8 Cclagon .
phing Re < 2.10° 1,30
rb = 0075 (2] R = 7100 110
10 Cecagon zll Al 1,20
phine (2 5 e : .
tron goc 2. 10f=Re2=1210 0,20
= Dedzcagor . . Ra = 4.107 1,20
con lai .
Re > 4.10° 1,10
6E Hexdecago phing (2 Re = 2107 tinh ninr g
18 ; ans
CO11 O E
tron goc 210% < Re < 1,2-10° 0,70

(Hé sd Reynolds duoc xac dinh véi v = vy)
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Hinh 2.27. Mat cdt tiét dién da gidc (Nguon hinh 7.26[13])

(2) Dién tich hiéu dung A, dugc xac dinh theo cong thirc (2.66)
Aes=1*Db (2.66)

Trong do:

1: chiéu cao cta ciu kién dang dugc xét

(3) Chiéu cao tham chiéu z, dugc ldy 1a chiéu cao 16n nhét cta cong trinh tinh tir
mat dat.
2.3.6.6. Tinh toan cac bo phan két cau hinh tru [13]

* H¢ s6 ap lwe ngoai

(1) He s6 ap luc bén ngoai cua cac bo phan két cAu hinh tru dugc xac dinh thong

qua hé s6 Reynolds dugc dinh nghia theo cong thirc (2.67)

Re = 2V(Z) (2.67)

v
- b: duong kinh than try
- v: 1a hé s6 nhdt dong hoc cua khong khi (v = 15*10°m?/s)
- V(2e): van toc gi6 tai do cao z
(2) Heé s6 ap luc ngoai Cpe cua cau trac hinh try duoc tinh theo cong thic (2.68):
Cpe = Cpo * Wia (2.68)
- Cpo:hé s6 ap luc bén ngoai voi dong gid tu do
- e h€ s6 diéu chinh
(3) Hé sb ap luc bén ngoai C,, duwoce x4c dinh theo d6 thi Hinh 2.28 theo cac gia
tri Re va goc .
(4) Hé s6 diéu chinh y;, dugc xac dinh theo cong thic (2.69)
Vi = 1 v6i 0° < o < Oin
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a—a

—m'”j} Vo1 Omin< o < 0lp (2.69)

A amin

Ve = Yy t+ (1—\|1;L)COS (%[

Wie = Yy, voi oa< o <180°
- 0aa: goc chia, xem Hinh 2.28
-y, :hé s6 duge xac dinh theo Muc 2.3.6.7

Hinh 2.28. Biéu do phdn phéi dp luc trén cdc vi tri tru tron (Nguon hinh

7.27[13])
I':"pﬂl.u
T 1
— — - b
an_'llln 1[1'1"\
l 0 0 30 60° G0° | 120°) 160° 180° ¢y
I}
. A=A
pe— ! -1 N S ."/f ! _.-"
! C
Vel PO
\ Xy
g Cpomin [\ | [L77
2 ulES
) S

Chu thich 1: Gia tri trung gian c6 thé duoc xac dinh bang cach noi suy tuyén tinh.
Cha thich 2: Hinh trén 1a dya trén mot két cau co ty s do nham trén duong kinh
(k/b) nhé hon 5*10. Gia tri d6 nham k dugc dua ra trong Bang 2.20.

Bdng 2.20. Hé s6 dé nhdm twong iing véi cdc bé mdt (Nguon bang 7.13[13])

Hé 26 do nham, k

Be mit Bé mit Heé g6 do nham, k

mm mm
Kinh 0,0015 Bé tong min 0,2
Kim loai béng 0,002 G6 bao nhin 0,5
Son phing 0.006 Bé tong thé 1,0
Son phun 0.02 G nham 2.0
Thép sang 0,05 Bé mit ri sét 2,0
Theép duc 0.2 Lam hr gach mmng 3.0
Thép ma kém 0,2

(5) Dién tich hiéu dung A dugc xac dinh theo cong thirc (2.70)

Aref: | *b

Trong do:1: chi€u cao cua cau ki¢n dang dugc xét




(6) Chiéu cao tham chiéu z, dugc ldy 1a chiéu cao 16n nhét cta cong trinh tinh tir
mat dat.
* He 56 luc
(1) He s6 luc cho két ciu dang tru tron dugc xac dinh theo cong thirc (2.71)
Ci=Cio * i (2.71)
Trong do:
-y, :hé s6 duge xéc dinh theo Muc 2.3.6.7
- Cso: 12 hé sb luc, gia tri cho trong Hinh 2.29
Ch thich 1: Hinh 2.29 chi st dung vé6i két cau ¢ h/d>5
Cha thich 2: Hinh 2.29 dugc xiy dung theo hé s6 Reynolds v6i gia tri van tdc

. n i 2
xac dinh theo cong thuc v= 3

Je)
Hinh 2.29 Biéu dé hé sé liec cho két cau dang tru (Nguon hinh 7.28[13])

CIU

F 3
14
pwer ey
k0, o
12 og ( ) s
10°
1,0
10
0.8 10"
ot .
5™ (R0 <10
0,6
04
02
0,0 >
10° 2 3 4 6 810° 2 3 4 6 810" Re

(2) Gia tri @ nham bé mit k duoc xac dinh theo Bdang 2.20
(3) Dién tich hiéu dung A dugc xac dinh theo cong thirc (2.72)
Aei=1*b (2.72)
Trong do:
- 1: chiéu cao cua ciu kién dang dugc xét.
- (4) Chiéu cao tham chiéu z, dugc ldy 1a chiéu cao 16n nhét caa cong trinh

tinh tir mat dat.

68



2.3.6.7. Xdc dinh gia tri y; [13]

(1) Gia tri hé sb diéu chinh v, dugc xac dinh thong qua gia tri d6 manh A.

(2) Céc gia tri d0 manh dugc xéac dinh theo kich thudc va cau trac va vi tri cua

cong trinh. Gia tri 0 méanh cua cong trinh dugc cho trong Bang 2.21.

Bdng 2.21. Gid tri do manh véi cac céng trinh c¢6 mdt bang hinh try, da gidc,

hinh tron, cdu triic mang tinh thé (Nguon bang 7.16/13])

TT Vi tri cong trinh i
FlI-
Fi Kétciu da giac, chi¥ nhit,
1 L i , | me tinh thé
1242 B Zg* Ebf f=50m, A=14 b hoira=T0,
v bhs i lay gia tri bé hon
-+ b, s1,5b — k= by;s1,5b | ¢<15m.A=24b hoic A=T0,
b b . lay gia tri be hon
5 Keét cau dang try
€250, A=07 6ib  hoje A=TD,
b<t liy gia tri bé hon
bp=2,5b f<15m, A=6b  hode 4=70,
é lay gia tri bé hon
b _ll_ ————f e ————— . Cdc gid tri trung gian duge xde
3 5 e dinh bing céch ndi suy
[ !
) L
by=25b £=50m, 2=0,7 ¢fb hodc =70,
——— s . . -
T NI lay zia tri bé hon
. JE , S|4 | r=15m, a=aub hodc =70,
e, 1 r lav =ia tri bé hon
’:‘i‘ 1 Cde gid tri trung gian dugc xde -
. Zg= 2b dinh hing cach néi suy

Hé s diéu chinh v, duoc tra tir 6 thi Hinh 2.30

Hinh 2.30. Biéu do néi suy gid tri wA (Ngudn hinh 7.36[13])

v,
1,0

0,9

0,8

0,7

0,6

@

0,1

0 , 5 pEni f

0,9 "]

AVA

095 | P

T

10

i 70 200

69



(3) Hé s d6 kin bé mat ¢ duoc xac dinh theo cong thic (2.73), xem hinh minh
hoa Hinh 2.31.
¢ = A/A; (2.73)
A: téng dién tich chin cta cac ciu kién
A.: di¢n tich bao ngoai

Hinh 2.31. M6 ta dinh nghia hé s6 do kin bé mdt (Nguon hinh 7.37[13])

JAYAYAY))

A=Lb

I 1] "l

2.4. Tong hop so sanh giira cac tiéu chuin tinh toan tai trong gié.
Tt quy trinh tinh toén, chi dan cu thé cua 3 tiéu chuan (Viét Nam, Chau Au, Hoa

Ky) vé tinh toan thanh phan tai trong gi6 tac dung lén cong trinh. Tac gia nhan
thay c6 mot s su gidng va khac nhau giita cac tiéu chuin ma tir 46 s& anh huong
dén mirc do tac dong cua tai trong gid tic dung vao cong trinh.

2.4.1. Dang dia hinh.

Dang dia hinh anh hudng 16n dén van toc gio, do dic tinh cua dong gié tac dung
1én cong trinh bi tic dong boi d6 nham bé mat. Van téc gié thay d6i theo chiéu cao
va su thay doi cua ching lién quan dén d6 nham bé mat dat, cac loai bé mat khac
nhau s& c6 d6 nham khéc nhau. Pbi v6i 3 tiéu chuan sy gidng va khac nhau vé cac
dang dia hinh dugc thé hién trong bang sau:

Bdng 2.22. Théng tin vé phén loai dang dia hinh theo cdc tiéu chudn khdc nhau

Nguon Bang 1[5]
. S§dang | Dengeua | Hesomucua iy it 46 nham
Ti€u chuan oo profile van toc | bi€u do profile
dia hinh - A A g Zo (m)
gio van toc g1o a
. Luat Iy thtra . X \ £
TCVN 2737:1995 3 | (PowerLaw) | 011 dén0.25 | tr 0,002 dén 2.0
EN 1991-1-4 5 | Danglogarit | %1 980035 6003 dén 1.0
(quy doi)
ASCE/SEI 7-05 g | Luatlaythva 000 450025 |t 0,0039 dén 0,58
(Power Law) ’ ’ ’ ’
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Bang 2.23. So sanh phan loai dia hinh theo 3 tiéu chudn

TCVN 2737:1995 EN 1991-1-4 ASCE/SEI 7-05
Dang dia hinh
A 0 B
La dia hinh tréng trai, | O bién hodc khu vuc giap | DO nham bé mat thudc

khong ¢6 hodc co6 it vat can
cao qua 1.5m (bo bién
thoang, mat song, hd 16m,
déng mudi, canh dong

khong c6 cay cao...)

ranh véi bién.

(Z, =0,003m)

loai B — Trong vung do
thi va cac khu ngoai
thanh,

hoac dia hinh khac véi

cac khu rung

nhiéu vat can cach roi
nhau ma khoang cach
c6 kich thuéc bang
chiéu cao vat can hoic

16n hon.

B
(dwoc chon la dang dia
hinh chuan) 1a dia hinh
tuong ddi trong trai, co mot
sb vat can thua thot cao
khong qua 10m (vung
ngoai 0 it nha, thi tran, lang

mac, rung thua hodc rung

O h6 hodc khu vuc nam

ngang voi tham thyuc vat

chiu che chan l1a khéng
dang ké. (Zo =0,01m)

C
D¢ nham bé mit thudc
loai C — La dia hinh m¢
VOl vat can rai rac co
chiéu cao thuong it hon
30 ft( 9,1m). Pia hinh
nay bao gdm ving dong

bang, dong co, va mat

non, ving trong  cAy nude tai tit ca cac khu
thua...) (Z, =0,05m) vue dé bi gio 1c.
C 1 D

14 dja hinh bi che chén
manh, c6 nhiéu vat can sat
nhau, cao tor 10m tré 1én
(trong thanh phd, ving

rung ram...).

Khu vuc véi tham thuc

vat thép nhu: c¢é va bi co
lap(Cay,cac toa nha)voi

su cach ly it nhat 1a 20
lan d6 cao chudng ngai

Vélt. (Zo :0,05m)

Do nham bé mat thudc
loai D — La ving dat
bang phing, cac khu
vuc khong bi che chin

va bé mat nudc, ngoai
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khu vuc dé bi gié loc.
Pia hinh ndy bao gdém
cac ving dam lay, ving
ngdp man va vung bi

dong bang.

i
Khu vuc duoc bao boc
bd1 cac tham thuc vat
hoac cong trinh vdi
Khoang cach ly 16n nhat
la 20 1an d6 cao chuéng
ngai vat, nhu lang mac,

vung ngoai. (Zo =0,3m)

v

Khu vuc trong d6 it nhat
15% bé mat cua cong
trinh dugc bao phu va
che chan boi cic cong
trinh vé1 do cao trung
binh trén 15m. (Z, =1m)

Profile van tdc gi6 trung binh [5

e

Ham so mu

— = — —(z
V(Z) =V0.E(Z) =Vo.b.(5)
Vo-van tc gi6 co ban trung
binh;

E- hé sd anh huéng theo do

cao cua van toc gio;
bva a- cac hing sé phu

thudc vao dang dia hinh.

Ham logarit

u*

@ =
k.In[Zj
ZO

k- hiang s6 von Karman
(0.4).
Ux -van tdc ma sat

Zy-chiéu dai do nham bé

<

mat.

z-chi€u cao trén mat dat.

Vo =V, :vo.a{ij

Vo-van toc gid co ban
trung binh;
E- hé sd anh hudng theo

dd cao cua van toc gio;

bva «- cac hing sé phu

thudc vao dang dia hinh.
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Qua Bdng 2.23, nhan thiy cach phan chia dang dia hinh theo ba tiéu chuan
Viét Nam, Chau Au, Hoa Ky ¢6 su khic nhau vé s6 dang dia hinh. Tuy nhién céch
phan chia cac dang dia hinh theo céc tiéu chuan ciing c6 nhitng diém chung. Dé so
sanh cac dang dia hinh cta cac tiéu chuin véi nhau, ta c6 thé st dung thong )
chiéu dai d6 nham z, (m) 1a thong sb dic trung cho dang dia hinh. Tuy nhién thong
sb nay véi tiéu chuan chau Au di co quy dinh rd ddi vai tung loai dia hinh (0, I, II,
IIL, IV) nhung véi tiéu chuan Viét Nam chi noéi dén thong s6 Zo nay d6i véi dang
dia hinh chuan B( Zo =0,05). Do viéc quy d6i dang dia hinh sang céc tiéu chuan
Chéu Au va Hoa ky 1a khé khin, khi d6 muén quy d6i dang dia hinh theo tiéu
chuan Chau Au va Hoa Ky. Ta dua vao dinh nghia ddi véi timg dang dia hinh va
c6 thé phan chia cac dang dia hinh theo ba tiéu chuan thanh cdc nhom nhu Bdng
2.24. Phan chia dang dia hinh cua ba ti€u chuan thanh 3 nhoém. Theo d6 dia hinh
dang A cua tiéu chuan Viét Nam sé& tuwong duong véi dia hinh dang D cua Hoa Ky
va dang 0,1 cia Chau Au. Dia hinh dang B cua tiéu chuan Viét Nam s& tuong
duong véi dia hinh dang C ctia Hoa Ky va dang IT cia Chau Au. Dia hinh dang C
clia tiéu chuan Viét Nam s& twong duong véi dia hinh dang B ctia Hoa Ky va dang
IILIV cta Chau Au. Trong d6, Nhém 1 1a nhom dia hinh tréng trai, thoang, khong
c6 hodc c6 rat it vat can. Nhom 2 12 nhom dia hinh tuong dbi tréng trai, c6 mot sb

vat can thap. Nhém 3 1a nhém dia hinh bi che chan manh, c¢6 nhi€u vat can sat

nhau.
Bang 2.24. Cdac nhom phdn dang dia hinh.
Nhém Nhom 2
Nhom 1 , Nhom 3
Dang dia hinh (Pia hinh chudn)
Dang dia hinh: A B C
TCVN2737:1995 Thoang H<1,5m 1,5<H<10 m H>10 m
D C B
Dang dia hinh : Thoang, md, bo No6ng Thanh thi
ASCE/SEI 7-05 bién thon,thoéng
H<9,1m
Dang dia hinh: 0 I 1 Célclfll ly Chel?:/ha“’m
EN 1991-1-4 Bo bién |HO, thoang | Cach ly <20 h <20 h H>15 m
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2.4.2. Van toc gi6 co sé.

Vian toc gi6 1a yéu t6 quyét dinh dén ap luc cua tai trong gi6 tac dung 1én
cong trinh. Xéac dinh van toc gié tai mot ving 13 co s dé ap dung cac cong thirc
tinh toan trong tiéu chuan thiét ké nhdm xac dinh tai trong gié tac dung 1én cong
trinh x4y dung trong vung do.

Van toc gio bién ddi lién tuc theo thoi gian. Thoi gian ldy trung binh van toc gio
va thoi gian tinh chu ky ldp s& anh hudng dén gia tri van téc gié trung binh. Cac
tiéu chuan khac nhau di quy dinh thoi gian ldy véan téc gi6 trung binh va chu ky lap
khac nhau dé tinh van trung binh cua gio.

Tiéu chuin Viét Nam TCVN 2737-1995 quy dinh: Van tdc gi6 cd sd Vo 12 van
tdc trung binh trong khoang thoi gian 3 gidy bi vuot 1 1an trong vong 20 nam, & 46
cao 10 m so voi mdc chuan, twong tng véi dia hinh dang B 1a dia hinh twong dbi
tréng trai, c6 mot sb vat can thua thét cao khong qua 10m (vung ngoai 0, it nha, thi
tran, lang mac, rimg thua, hodc ring no, ving trong cay thua..)

Tiéu chuan My ASCE/SEI 7-05 quy dinh: Van téc gi6 ¢ s& Vo 1a van toc gio
trung binh trong khoang thoi gian 3 gidy bi vuot 1 lan trong vong 50 nam, & 46
cao 10 m so v6i mbc chuan, tuong (mg dia hinh dang C. Pia hinh dang C 1a ving
nong thon, thoang, vat can phan bd chiéu cao dudi 9,1m.

Tiéu chuin Chiu Au EN 1991 -1-4 quy dinh: Van toc gid co sé V, 1a van toc
gi6 trung binh trong khoang thoi gian 10 phut khong phan biét hudng gi6 va thoi
gian cia nam va4i xac xuit vuot mot 1an trong vong 50 nam & do cao 10 m ké tir
mit dat & khu vuc c6 dia hinh tréng trai c6 tham thuc vat thép nhu ¢6 va khong bi
can boi nha cira, cdy coi. ..

Bang 2.25. Thong 5o xdc dinh van toc gio co so theo cac tiéu chuan:

g Thoi gian trung 1 a6 tham | Chu ky 1ap | Dia hinh
Tiéu chuan binh cho van toc & - 2
., , chiéu (m) (ndm) chuan
g16 co ban (s)
TCVN 2737:1995 3 10 20 B
ASCE/SEI 7-05 3 10 50 C
EN 1991-1-4 600 10 50 I
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Nhu vay, Ta théy cac thong s6 x4c dinh van toc gid dé lam c& so xac dinh ap luc
gi6 tac dung 1én cong trinh cua tiéu chuan Viét Nam so véi tiéu chuan cia Chau
Au va Hoa ky déu do van tdc gié co s tai dd chiéu cao tham chiéu 1a 10m. Tuy
nhién, c6 su khac biét vé thoi gian trung binh dé do véan téc gi6. Theo TCVN va
ASCE lay thoi gian 3gidy, theo EUROCODES lay thoi gian 1a 10 phut. Chu ky lip
theo tiéu chuan Chau Au va Hoa ky ldy giéng nhau 1a 50 nim, trong khi d6 tiéu
chuin Viét Nam léy chu ky lip 1a 20 nim. Dan dén su khac nhau vé gia tri van tdc
gio trung binh,

Do d6, trong qua trinh tinh to4n tai trong gi6 theo cac tiéu chuan nudc ngoai cho
cac cong trinh xdy dung & Viét Nam, ta phai thuc hién quy ddi gia trj van téc gid
trung binh tir tiéu chuan Viét Nam sang cac tiéu chuin nudc ngoai, tiy thudc vao
thoi gian trung binh dé do van tdc gié va chu ky lip, dé co sb lidu dau vao tuong

duong nhau gitra cac tiéu chuan.

e Quy ddi vén toc gié trung binh tir tiéu chuin Viét Nam sang tiéu chuan

chiu Au va Hoa ky. [12]

Tiéu chuan Thoi gian Chu ky 1ap
TCVN 2737:1995 3s 20 nam
ASCE/SEI 7-05 3s 50 ndm
EN 1991-1-4 600s 50 nam

Theo TCVN 2737:1995 , ta ¢ ap luc gid tiéu chuan ¢ do cao 10m, ing véi van
tbc gio dugc 1ay trung binh trong 3 gidy, bi vuot 1 1an trong 20 nam, & dang dia
hinh B(W 20y 3 5)) nhu trong Bang2.26.

Bang 2.26. Ap lic gié tiéu chudn (W 200,37 B) ng vOi cdc vung dp luc gio.

e 4o luc eid | I 1]
Vunig ap7 uc ?10 1V vV
trén ban do IA | 1B | IA | 1IB | IIA | 1IB
Wi 2o
e 55 | 65 | 8 | 55 | 110 | 125 | 155 | 185
(daN/m?)

Tur céac s0 li¢u trong bang 2.26 ta xac dinh duogc van toc gio ti€u chuan & do cao

10m, Gmg vé&i van téc gié dugc 1ay trung binh trong 3 gidy, bi vuot 1 1an trong 20
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nam, ¢ dang dia hinh B (v(20y3~ ) nhu trong bang 2.27 (tinh nguoc tir cong thirc
W, =0,0613v¢?).

Badng 2.27. Vin téc gié tiéu chudn (V20,3 8) UNg VOi cdc vung ap luc gio.

Vung éap luc gio | I I

A ) A IV V
trénbandd | |A | 1B | A | IB | NIA | 1B

Van toc (m/s) | 29,95 | 32,56 | 36,80 | 39,37 | 42,36 | 45,16 | 50,28 | 54,94

Quy dbi vén toc gio trung binh trong 3 gidy (trong TCVN 2737:1995)( V(20y.3",B))
sang V(soy,600”,11 dbi véi tiéu chuan Chau 4u va sang vsoy,3.0) ddi véi tiéu chuan Hoa
ky. Quy ddi theo d6 thi ASCE/SEI 7-5 hinh C6-4.

Hinh 2.32 D6 thi chuyén vin toc trung binh trong cdc khodng thoi gian
(Nguon Fig C6-4[14])

17
1.8
[ —
15
™
My
E 14 N
s 4
12 N R
<
141
'h.‘..
1.0 ' h\"“-L
1 10 100 1000 10000
Gust Duration, sec

Chuyén d6i chu ky lap: Quy ddi van téc gié véi chu ky lap 20 ndm sang van tdc
gi6 voi chu ky 1ap trong 50 nam dugc dugc xac dinh theo Bang 4.3 va Bang 4.4
QCVN 02-2009/BXD.

Bdng 2.28. Hé s6 chuyén déi gié 3s tir chu ky 20 ndm sang cdc chu ky khdc
Nguon bang 4.3, bang 4.4 [1]

Chu k¥ 1p (nim) 5 | 10 | 20 | 30 | 40 | 50 | 100

Hé s chuyén doi ap luc gio. | 0,74 | 0,87 | 1 11 | 1,16 | 1,2 | 1,37

Hé s chuyén d6i vén téc gi6 | 0,86 | 0,93 | 1,00 | 1,05 | 1,08 | 1,10 | 1,17
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*> Quy doi van téc gié trung binh theo TCVN 2737:1995 ra EN 1991-1-4:
Quy déi vin toc gié trung binh trong 10 phat sang van tdc gié trung binh trong 3
gidy dugc tra theo d thi Hinh 2.32.

Voo _ 1065 _ 5 508 (2.74)
v, 1525

Quy déi vin téc gié véi chu ky ldp 20 nam sang van toc gio chu ky véi chu ky lap
50 nam.

Vo, =110V, (2.75)

Van tdc gié tinh trung binh trong thoi gian 10 phut véi chu ky 1dp 50 nam duge
lién hé v4i van téc gio trung binh trong 3 gidy véi chu ky lip 20 nam theo biéu
thirc

=11x 0,698V (2.76)

(50y 600) (20y 3
Van toc gié quy doi ing véi cac ving ap luc gié duge tinh toan trong bang sau:
Bdng 2.29. Gid tri vin toc gié co ban, dp lwc gié quy doi tir TCVN 2737:1995

sang EN 1991-1-4, ASCE/SEI 7-05

Vung éap lyc gio trén | I i
ban do 1A IB IHA 1B | A | 1B

TCVN
Van | 2737:1995 |2995|3256| 368 | 39,37 142364516 | 50,28 | 54,94

tbc | EN 1991-1-4 | 23,00 | 25,00 | 28,26 | 30,23 | 32,52 | 34,67 | 38,60 | 42,18

(m/s) ASCEISEL 130,95 | 35,82 | 40,48 | 4331 | 466 | 49,68 55,31 60,43

Vung 4p lyc gid trén | I 1
ban do 1A IB IHA | 1IB |[IHA | HIB

ap 272(7:_\:{395 55 65 83 55 [ 110 | 125 | 155 | 185

(daim2) | EN 1991~ 1 33,06 | 30,06 | 4991 | 57,12 | 66,1 | 75,13 | 93,12 | 1112

( Xac dinh ap luc gio EN 1991-1-4 theo cong thirc (2.33)
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2.4.3. Thanh phan tai trong gi6.

Theo TCVN 2737:1995, tinh toan thanh phan tai trong gié tic dung 1én cong
trinh duoc chia thanh 2 thanh phﬁn gi6 tinh va gié dong, cong thic xac dinh doc
1ap nhau. Gi6 dong chi phai ké dén khi tinh toan voi cong trinh nha nhiéu ting cao
trén 40 m va nha cong nghiép mot ting cao trén 36 m véi ti s6 d6 cao trén nhip 1on
hon 1,5 xay dung ¢ dia hinh A, B. Cac truong hop khéc chi phai tinh vadi gié tinh.

Theo tiéu chuin EN 1991-1-4 va ASCE/SEI 7-05 ciing chia tac dong cua gio
thanh hai thanh phan tinh va dong nhung anh huéng cua thanh phan dong duoc xac
dinh cung véi thanh phan tinh bang cach dua vao cong thire tinh toan hé sb anh
huong dong phu thudc vao dang dia hinh va dic trung phan timg dong cta két cau (
theo EN 1991-1-4) va hé s6 giat G (theo ASCE/SEI 7-05). Va theo hai tiéu chuan
nay ludén ké dén thanh phan dong vao trong tinh toan tai trong gio tac dung vao

cong trinh véi moi dang cong trinh va bat ky chiéu cao nao.
2.4.4. Han ché ciia tiéu chuan Viét Nam TCVN 2737:1995.

Theo TCVN 2737-1995, hé s6 dong luc & xac dinh bang d6 thi hinh 2.2 phu
thudc thong sb € va do giam loga & cua dao dong. Tuy nhién trén do thi nay thi gia
tri 16n nhat ctia thong s6 & = 0,2. Do vay v&i cac cong trinh mém ( chu ky dao dong
16n) hodc cong trinh thiét ké tai ving c6 ap luc gié co ban 16n thi thong sd & s&
vuot qua gia tri gidi han. Trong trudng hop nay sé kho cac dinh thanh phan dong
clia tai trong gi6 tac dung 1én cong trinh theo TCVN 2737-1995 néu khong c6 cac
nghién ctru chuyén sau.

Tiéu chuan Viét Nam TCVN 2737-1995 khong c6 chi dan tinh toan dé xac dinh
ap luc gi6 1én cong trinh trén suon do6i, ndi. Duy nhét c6 cong trinh trén nén dat
cao dugc quan tAm. Sy ting ap luc gi6 dugc ké dén bang viéc ting chiéu cao tinh
toan ap luc gio so voi chiéu cao thyc té. Mit dit tinh toan duoc ha thép dat két cAu
vao ving c6 van toc gid cao hon trong 16p bién khi quyén. Khi do doc trung binh i
cia mot nén dat cao 16n hon 30%, cao do mat dat tinh toan dugc ha thap xudng
mot khoang Z, tir d§ cao thuc té. Do do, do cao thuc té duoc tang 1én dén (z+z0) dé
tinh toan ap lyc gi6 thiét ké cho cong trinh. Nhung theo tiéu chuan ASCE/SEI 7-05
d3 dua ra cac chi dan rat chi tiét ké dén hiéu ing gia ting van toc gid cia cac diéu

kién dia hinh nhu d61, rang nli va nén dat cao.
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CHUONG 3: TINH TOAN TAI TRONG G100 VAO CONG TRINH NHA
CAO TANG THEO TIEU CHUAN VIET NAM, EUROCODE, HOA KY

3.1. Gidi thi¢u cong trinh tinh toan.

Dé minh hoa trinh tu tinh toan tai trong gid vao cong trinh va co két qua dé so
sanh v6i viée tinh toan tai trong gié vao cong trinh theo tiéu chuin Viét Nam hién
hanh, thuc hién chi dan tinh toan chi tiét cho mot cong trinh theo ca ti€u chuan
Viét Nam, tiéu chuan Chau Au va tiéu chuau Hoa ky . Cong trinh dugc lya chon dé
tinh toan 1a mot cong trinh gia dinh: Cong trinh dan dung gdm 15 ting va 1 tang
ham, chiéu cao tﬁng 3,5m, tﬁng ham 3m, téng chiéu cao 55,5m, Tuong xay gach
220mm, x4y trén tat ca cac dam. Cong trinh dugc xay dung tai Thanh phd Hai
Phong vé1 cac thong tin nhu sau:

Giai phap két cau phan than:

Giai phap két cAu lwa chon str dung cho phan than 1a hé két cau khung bé tong cot
thép (cot, 181, dam, san) d6 toan khéi. San day 17 cm.

Tiét dién cot sir dung tai téng ham, tﬁng I, tﬁng 2 1a 800x800mm, tai cac tﬁng 3,
4, 5 tiét dién cot 1a 700x700mm, tai cac ting 6, 7, 8 tiét dién cot 1a 600x600mm, tai
cac tang 9, 10, 11 tiét dién cot 1a 500x500mm, tai cac tang 12, 13, 14, 15 tiét dién
cot 1a 400x400mm.

Loi thang may sir dung c6 chiéu diay 250mm, vach thang bd co chiéu day
250mm.

Dam str dung tai cac tang: dam khung tiét dién 300x600mm, dam phu tiét dién
250x400mm.

Vat liéu sir dung:

* Bé tong:

Bé tong coc, dai, giang mong, san tang ham 2, giang tuong, lanh t6 va thang bo
str dung bé tong cip do bén B22,5 (twong dwong mac 300) c6 cudng do tinh toan

vé nén, R, = 130 (daN/cmZ); cuong do tinh toan vé kéo, Ry = 10 (daN/cmz)
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Bé tong cot, 18i, dam san st dung bé tong cip do bén B30 (twong dwong méc
400) c6 cudng do tinh toan vé nén, R, = 170 (daN/cm?); cudng do tinh toan vé kéo,
Ry = 12 (daN/cm?)

Bé tong 16t st dung c6 cap d6 bén B15 (mac 200)

* Cot thép:

Vi ¢t thép ¢<10 dung loai Al c6 cuong do tinh toan Ra = 2300 (daN/cm2)

Véi ¢t thép 10<¢<16 dung loai All c6 cuong do tinh toan Ra = 2800 (daN/cm2)

Véi cbt thép 18<¢ dung loai AIII ¢6 cudng do tinh toan Ra = 3650 (daN/cm?2)

C6t thép hinh sir dung thép CT3.

* Twong xay:

Str dung tuong xay gach, vira ximang mac 75.

Gach xay str dung loai gach chi va gach 18. Khéi xay 110 sir dung gach chi; khéi
xdy 220 sir dung gach 16, hang quay ngang sir dung gach chi.

* Tai trong

TINH TAIL: (Khong bao gém trong luong ban than két cau bé tong cot thép).

Phan mém tu tinh.

- Tinh tai tac dung 1én ban san: 1,4 (KN/m2).

- Tinh tai twong 220 mm: 12,65 (KN/m)
HOAT TAIL:

- Hoat tai san : 2,4 (KN/m2)

- Hoat tai mai: 0,9 (KN/m2)

80



1w tang dién hinh.

4

két cau tang
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Hinh 3.2 Hinh dnh két cdu 3D céng trinh

3.2. Xdc dinh chu ky, tin s6 dao dong ciia cong trinh.

Khi tinh toan tai trong gid theo 3 tiéu chuan Viét Nam, Chau Au, Hoa ky. Ta déu
phai xac dinh cac thong sb vé dao dong cua cong trinh. O day, Tac gia xac dinh
thong qua phan mém tinh toan két ciu Etabs. Thong sb vé dao dong cua cong trinh

duoc xac dinh theo trinh tu nhu sau.
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e Xac dinh chu ky, tin s6 dao dong ciia cong trinh.

Frequence (f): Tan s6 ( duoc tinh bang cach f=1/T)

Xay dung mo hinh, Check model.

Gan tai trong san gém: Tinh tai, hoat tai.

Gan lién két Restraints ( Support...)
Khai bao khdi luong tang Mass Sourse... (TT+0,5HT).

Khai bao tdm ctmg cho timg tdng Diaphrams.

Chia ao cho

san.

Phan tich mo hinh.

Bang 3.1. Tan sé dao dong ciia cong trinh theo cdc mode dao dong

Mode | Period (T) | UX uy Frequence (f)
1 2,3663 | 67,149 | 0,000 0,4226
2 1,8995 | 0,000 | 66,572 0,5265
3 1,6971| 0,000 | 0,000 0,5892
4 0,5569 | 16,201 | 0,000 1,7955
5 0,5000 | 0,000 | 17,995 2,0002
6 0,4687 | 0,000 | 0,000 2,1337
7 0,2878 | 6,216 | 0,000 3,4747
8 0,2269 | 0,000 | 6,473 4,4066
9 0,2180| 0,000| 0,000 4,5872
10 0,1662 | 3,333 | 0,000 6,0172
11 0,1396 | 0,000 | 3,167 7,1636
12 0,1354 | 0,000| 0,000 7,3862

Bang 3.2. Mode dao dong theo phuwong OX.

Mode | Period (T) UX UY | Frequence (f)
1 2,3663 | 67,149 | 0,000 0,4226
4 0,5569 | 16,201 | 0,000 1,7955
7 0,2878 | 6,216 | 0,000 3,4747
10 0,1662 | 3,333 | 0,000 6,0172

Bang 3.3. Mode dao dong theo phwong OY.

Mode | Period (T) | UX uy Frequence (f)
2 1,8995 | 0,000 | 66,572 0,5265
5 0,5000 | 0,000 | 17,995 2,0002
8 0,2269 | 0,000| 6,473 4,4066
11 0,1396 | 0,000 | 3,167 7,1636
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Hinh 3.3. Cac dang dao dong cua cong trinh theo 2 phuong X, Y

f1 f4 f7 f10
60 60 60 60
50 50 50
40 40 40
30 3
20
10 1 10 10
0 0 0 0
-0,0200-0,01000,0000 -0,02000,0000 0,0200 20,02 000 0,02 -0,02 0,00 0,02
f2 5 f8 fi1
60 60 60 60
50 50 50
40 40 40 4
0 30 30
0 2 20
10 1 0 10,
0 0 0 0
-0,0200-0,01000,0000 -0,02 0,00 0,02 -0,02 0,00 0,02 -0,05 0,00 0,05
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3.3. Tinh to4n tai trong gié tac dung vao cong trinh theo tiéu chuin Viét Nam

TCVN 2737:1995.

3.3.1. Tinh to4n thanh phan tinh cia tai trong gié.

COng trinh xay dung tai : Hai Phong
Cong trinh thudc vung VB Dia hinh : B
Kich thuéc mit bang cong trinh (Phuong X)B : 30 (m)

‘ ‘ (Phuong Y)L : 24 (m) ‘
Gia tri thanh phan gi6 tinh dugc dua vé lyc tap trung dat tai tAm cung cua tung tang, dugc
xac dinh theo cong thirc
Wrj = Wek*c*y*Bj*h;  KN/m
Voi:
W, - gia tri ap luc gio. Wo = 1,550 (KN/m2)
k - hé sd tinh dén sy thay doi ctia ap luc gio theo d6 cao.
y - hé sé tin cdy cia tai trong gi6. y=1,2
¢ -hésd khi dong Caiy= 0,8
Chat = -0,6
B - Bé rong d6n gié clia tang thi j.
h - Chiéu cao tang thit j.

Bang 3.4. Tai trong gio tinh theo TCVN 2737-1995

. H W, W, | Wy GIO X GIOY
Tang Y k c
(m) |[(KN/m2) (KN/m) [(KN/m) | Sj(m2) Wit(KN)| Sj(m2) Wit(KN)
STORY2 | 35 | 155 |120820|14| 1,78 | 2,14 | 84,00 | 179,36 | 105,00 | 224,20
STORY3 | 70 | 155 |12/0928|14| 2,01 | 242 | 84,00 | 202,99 | 105,00 | 253,73
STORY4 | 105 | 155 |12/1008|14| 219 | 2,62 | 84,00 | 220,49 | 105,00 | 275,61
STORY5 | 140 | 155 |12 |1,064|14| 231 | 2,77 | 84,00 | 232,74 | 105,00 | 290,92
STORY6 | 175 | 155 |121105/14| 2,40 | 2,88 | 84,00 | 241,70 | 105,00 | 302,13
STORY7 | 210 | 155 |12 |1139|14| 2,47 | 2,97 | 84,00 | 249,14 | 105,00 | 311,43
STORYS8 | 245 | 155 |12|1171|14| 254 | 3,05 | 84,00 | 256,03 | 105,00 | 320,04
STORY9 | 280 | 155 |12 [1,202|14| 261 | 3,13 | 84,00 | 262,92 | 105,00 | 328,65
STORY 10| 315 | 155 |1,2]1,229|1,4| 2,67 | 3,20 | 84,00 | 268,83 | 105,00 | 336,03
STORY 11| 350 | 155 |1,2]1,250|1,4| 2,71 | 3,26 | 84,00 | 273,42 | 105,00 | 341,78
STORY 12| 385 | 155 |12 |1,271|14| 2,76 | 3,31 | 84,00 | 278,01 | 105,00 | 347,52
STORY 13| 420 | 155 |121,292|1,4| 2,80 | 3,36 | 84,00 | 282,61 | 105,00 | 353,26
STORY 14| 455 | 155 |12 |1,313|14| 2,85 | 3,42 | 84,00 | 287,20 | 105,00 | 359,00
STORY 15| 490 | 155 |1,2]1,334|1,4| 2,89 | 3,47 | 84,00 | 291,79 | 105,00 | 364,74
ROOF | 525 | 155 [1,2]1,350|14| 2,93 | 352 | 42,00 | 147,65 | 52,50 | 184,56

3.3.2. Tinh toan thanh phan ddng caa tai trong gi6.
Cong trinh ¢6 tan s dao dong riéng co ban thir s, thoa man bat ding thic

fs < fL < fs+l
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Thi can tinh toan thanh phan dong cua tai trong gid véi s dang dao dong dau tién.
Véi cong trinh dit tai Hai Phong, ving gid IV, cong trinh bé tong cdt thép. Ta co
gia tri tan sd giéi han f =1,7. Vay voi dang dao dong theo phuong OX ta can tinh 1
mode dao dong( Mode 1 (f = 0,4226)) dao dong theo phuong OY ta can tinh 1 mode
dao dong (mode 2 (f=0,5265)).

Bang 3.5. Bang dich chuyén ngang ti doi theo phwong OX theo mode 1

Story Diaphragm | Mode UX yjl MassX (KN)
STORY2 | .. D2 | 1| -0,0005 | ..:000008 | 11194137
STORY3 | ... D3 .. 1100011 1 000011 | . 1105,1516
STORY4 | ... D 1.]...700019 | . 000014 | . 1091,9942)
STORYS | | DS .. 1 1 -00027 | .-0,00016 | 10919942
STORY6 | .| D6 | .. 1ol 00036 | 000018 | . 1079,235
STORY/7 ... D7 ] 1.]..00046 | . 000019 | . 1068,0405)
STORYS | .. D8 .. 11700056 | 000020 | . 1068,0405
STORY9 | .1 DY . 1ol 00067 |...7000022 | 1057,2443
ISTORY10 | D10 1 -0,0077 -0,00022 1048,0128|
STORY11 | . DIl | 1. 100087 | .. 000023 | .. 1048,0128
STORY12 | D12 1 -0,0098 |  -0,00024 |  1039,1795]
STORY13 | D13 | .. 1ol 00108 | .:0,00024 | . 1031,911
STORY14 | D14 1 00117 | -0,00024 | 1031911
STORYLS | .. D15 .. 1. ]...00127 | . -0,00024 | 1031911
ROOF D16 1 -0,0136 -0,00025 933

Bdng 3.6. Bang dich chuyén ngang ti doi theo phwong OY theo mode 2

Story Diaphragm | Mode uy yj2 MassY (KN)
STORY2 [ | D2 | | 2 | _-00006 | -000009 | 11194137
STORY3 | D3 | 2 | -00011 | -00001l | 11051516
STORY4 | D4 | 2 | 00018 | 000013 | 1091,9942
STORY5 | | D5 | . 2 |.00026 | -000015 | 1091,9942
STORY6 | | D6 | 2 | -00035 | -000017 | 1079,235
STORY? | D7 | .2 | -00045 | -0,00019 | 1068,0405
STORYS D8 2 -0,0055 -0,00020 1068,0405
STORY9 | | DY | . 2 | _-00065 | -0,00021 | 1057,2443
STORY10 D10 2 -0,0076 -0,00022 1048,0128
STORY1LL | . DIl | .2 _].. -0,0087 | . -0,00023 | 10480128
ISTORY12 | D12 2 -0,0097 -0,00023 | 1039,1795 |
STORY13 | D13 1. 2100108 | 000024 | 1031911
STORY14 | DI4 2 00118 | -000024 | 1031911 |
STORYIS | . DIS |.2.].. 00128 | . -0,00025 | . 1031911
ROOF D16 2 -0,0138 -0,00025 933
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«% Thanh phan dong theo phuong OX theo mode 1:

MODE

1 f=0,4226
Thanh phan dong theo phuong OX.
Heé s d6 tin cay y 1,2
Hé $d ¢ 0,068
Hésb & 1,740
Hésd v 0,750

Gi6 theo phuong truc X ldy mit phang toa d6 co ban ZOY

p=04L= 9,6
L= H= 52,5

Story UX (yji) (ii>  [MX (Mj) KN Ci  |WjEWuke| Sj v |Wg(KN)
STORY2 -0,00008 | 5,917E-09 | 1119,414 0,517 1,779 84,0 | 0,75 57,957
STORY3 -0,00011 | 1,210E-08 | 1105,152 0,496| 2,014 84,0 | 0,75 62,926
STORY4 -0,00014 | 1,981E-08 | 1091,994 0,481 2,187 84,0 | 0,75 66,284
STORY5 -0,00016 | 2,522E-08 | 1091,994 0,470 2,309 |84,0| 0,75/ 68,366
STORY6 -0,00018 | 3,084E-08 | 1079,235 0,460 2,398 84,0 | 0,75 69,49
STORY7 -0,00019 | 3,674E-08 | 1068,041 0,454 2,472 84,0 | 0,75 70,694
STORYS -0,00020 | 4,147E-08 | 1068,041 0,449 2,540 84,0 | 0,75 71,849
STORY9 -0,00022 | 4,671E-08 | 1057,244 0,444 2,608 84,0 | 0,75 72,96
STORY10 -0,00022 | 4,981E-08 | 1048,013 0,439 2,667 84,0 | 0,75 73,759
STORY11 -0,00023 | 5,242E-08 | 1048,013 0,434 2,713 84,0 | 0,75 74,165
STORY12 -0,00024 | 5,576E-08 | 1039,180 0,429 2,758 84,0 | 0,75 74,542
STORY13 -0,00024 | 5,760E-08 | 1031,911 0,426| 2,804 84,0 | 0,75 75,244
STORY14 -0,00024 | 5,820E-08 | 1031,911 0,424 2,849 84,0 | 0,75 76,108
STORY15 -0,00024 | 5,965E-08 | 1031,911 0,421 2,895 84,0 | 0,75 76,778
ROOF -0,00025 | 6,005E-08 | 933,000 0,419 2,930 |42,0| 0,75/ 38,665

Story (¥;i- W) TR N Wp (KN)
STORY2 -0,00446| 6,624E-06| -319,06 47,80
STORY3 | -0006%2| 1337E.05| 31906 | 6749
STORY4 -0,00933| 2,163E-05| -319,06 85,32
STORYS | -001086| 2,7556-05 -31906 | 96,28
STORY6 -0,01220| 3,328E-05| -319,06 105,22
STORY7 | -0013%| 3924E.05| 31906 | 11365
STORY8 -0,01463| 4,429E-05| -319,06 120,74
STORY9 | 0,01577| 4939E.05| 31906 | 12686
STORY10 -0,01646( 5,220E-05| -319,06 129,86
STORY1L | -0016%| 5493605 31906 | 13321
STORY12 -0,01760( 5,795E-05| -319,06 136,24
STORY13 | -0,01806| 5944E.05) 31906 | 13749
STORY14 -0,01836 6,005E-05| -319,06 138,20
STORY15 | -0,01875| 6,1556-05 31906 | 139,01
ROOF -0,00947| 5,602E-05| -319,06 126,93
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«% Thanh phan dong theo phuong OY theo mode 2:

MODE

2 f=0,5265
Thanh phan dong theo phuong OY.

Heé sb d6 tin cdy y 1,2

Hé¢ s6 ¢ 0,061

Hésb € 1,705

Hé s6 v 0,730

Gi6 theo phuong truc X lay mit phang toa d6 co ba ZOX

p= D= 30
x=H= 52,5

Story | UY (i) | Oi)° MY (M)KN| ¢ Sj v [Wg(KN)
STORY2 | -0,00007 | 4,444E-09 1119,414 0,517| 105,0 0,73| 70,514
STORY3 | -0,00009 | 8,521E-09 1105,152 0,496| 105,0 0,73 76,56
STORY4 | -0,00011 | 1,210E-08 1091,994 0,481 105,0 0,73| 80,645
STORY5 | -0,00013 | 1,778E-08 1091,994 0,470 105,0 0,73| 83,179
STORY6 | -0,00015 | 2,339E-08 1079,235 0,460| 105,0 0,73| 84,546
STORY7 | -0,00017 | 2,915E-08 1068,041 0,454| 105,0 0,73 86,01
STORYS8 | -0,00019 | 3,516E-08 1068,041 0,449| 105,0 0,73| 87,416
STORY9 | -0,00020 | 4,000E-08 1057,244 0,444 105,0 0,73| 88,769
STORY10| -0,00021 | 4,396E-08 1048,013 0,439 105,0 0,73 89,74
STORY11 | -0,00022 | 4,853E-08 1048,013 0,434| 105,0 0,73 90,234
STORY12 | -0,00023 | 5,242E-08 1039,180 0,429| 105,0 0,73 90,693
STORY13 | -0,00023 | 5,463E-08 1031,911 0,426| 105,0 0,73 91,547
STORY14 | -0,00024 | 5,760E-08 1031,911 0,424 105,0 0,73| 92,598
STORY15| -0,00024 | 5,919E-08 1031,911 0,421| 105,0 0,73| 93,414
ROOF -0,00025 | 6,059E-08 933,000 0,419| 525 0,73| 47,042

Story | (i We) () v Wp (KN)
ISTORY2 | -0,00470| 4975E-06|  -406,42| 51,71

STORY3 -0,00707| 9,417E-06 -406,42| 70,69
STORY4 | -0,00887| 1,321E-05| -406,42| 8324 |

STORYS -0,01109| 1,941E-05 -406,42( 100,89
STORY6 | -001293) 2524E-05|  -406,42| 114,38

STORY7 -0,01468| 3,113E-05 -406,42| 126,36
STORYS | -001639| 3,755E-05| -406,42| 138,77 |

STORY9 -0,01775| 4,229E-05 -406,42| 146,52
STORY10| -0,01882| 4,608E-05| -406,42| 152,27

STORY11| -0,01988| 5,086E-05 -406,42| 159,98
STORY12| -0,02076| 5447E-05 -406,42| 164,86 |

STORY13| -0,02140{ 5,638E-05 -406,42| 167,13
STORY14| -0,02222| 5944E-05| -406,42| 17161

STORY15| -0,02273| 6,108E-05 -406,42| 173,97

ROOF -0,01158| 5,653E-05 -406,42| 159,14
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Bdng 3.7. Tong tdi trong gié tdc dung lén cong trinh theo phwong OX.

3.3.3. Tong tai trong gié tinh + dong tac dung lén cong trinh.

PHUONG OX
Story Tinh Pong Tinh + Dong
Wit(KN) Wp1(KN) (KN)
STORY?2 179,36 47,80 227,164
STORY3 202,99 67,49 270,477
STORY4 220,49 85,32 305,806
STORYS 232,74 96,28 329,015
STORY6 241,70 105,22 346,923
STORY7 249,14 113,65 362,790
STORYS 256,03 120,74 376,770
STORY9 262,92 126,86 389,781
STORY10 268,83 129,86 398,687
STORY11 273,42 133,21 406,630
STORY12 278,01 136,24 414,253
STORY13 282,61 137,49 420,097
STORY14 287,20 138,20 425,400
STORY15 291,79 139,91 431,704
ROOF 147,65 126,93 274,577

Bang 3.8. Téng tdi trong gié tdc dung lén cong trinh theo phiong y

PHUONG OY
Story Don Tinh + Dong
Tinh Wtt(KN) Wp2 (IfN) (KN)
STORY?2 224,20 51,71 275,914
STORY3 253,73 70,69 324,424
STORY4 275,61 83,24 358,847
STORY5 290,92 100,89 391,809
STORYG6 302,13 114,38 416,509
STORY7 311,43 126,36 437,785
STORYS8 320,04 138,77 458,808
STORY9 328,65 146,52 475,171
STORY10 336,03 152,27 488,303
STORY11 341,78 159,98 501,755
STORY12 347,52 164,86 512,377
STORY13 353,26 167,13 520,389
STORY14 359,00 171,61 530,610
STORY15 364,74 173,97 538,712
ROOF 184,56 159,14 343,699
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3.4. Tinh toén tii trong gi6 tac dung vao cong trinh theo tiéu chuian Chau Au
EN 1991-1-4.
3.4.1. Xac dinh cac thong sb tinh toan
e Xac dinh vén tdc gi6 co ban
Cong trinh 14y lam vi du duoc xay dung tai Hai Phong thudc vung ap luc gié IVB
c6 van toc gié co ban duoc xac dinh theo Bdng 2.29, vy, = 38,60 m/s.
e Xic dinh hé s6 van téc gi6 theo d cao
Vi tri xay dung cong trinh Khu du 4n Nam song Lach Tray thudc dang dia

hinh 1V, 1 khu vuc c¢6 chiéu dai nham zq = 0.05m, Zyi, = 2.00m.
0.07
k =019 * (%] = 0.19
0.05
Hé s6 van toc gi6 theo dd cao duogc xac dinh theo cong thirc:
C/(z) = 0.19 * In(ij véi 2> 2.00m
0.05

C/(z) = 0.19 * In(ij véi 2 <2.00m
0.05

e Xac dinh ap luc gié theo d cao
Ap lyc gi6 tiéu chuan tng voi khu vuc IVB (theo phan ving Viét Nam) duogc xac
dinh theo Bdng 2.29: g, = 93,12 daN/m’
Haé s6 ap luc gi6 theo chiéu cao:
1

C2)=C’@)*[(L+7*—— yi z > 2,00
(2)=Cra)*I( In(z/0,05) I véiz m
1 .
Cz)=CA2)*[(1L+7*—— 51z < 2,00
(2)=C2) " I( In(2/0,05) ] v6iz=2,00m

Cong trinh c6 dang hinh try, mat béng hinh chit nhat nén hé $6 ap luc gid
theo chiéu cao s& dugc diéu chinh lai. Cy thé nhu sau:
- Theo phuong doc (phuong x): b =24 m, h =52,50 (h > 2b) nén hé sb ap luc gid
theo chiéu cao s& dugc xac dinh nhu sau:

. 1
+Vé&iz <24 C =C.(24) = Crz 24) * [(1+ 7% ——————
V6iz<24m, Ce(z)=Ce(24) (24) * I( In(24/0,05) ]
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. 1
+V6iz>28,5m,Co(z) = Co(52,5) = C*(52,5)*[(1 + 7*
01z ,D 1M, e() e( ) r( ) [( In(52,5/0,05)]

+ V61 24<z2<28,5m, Cgz)duoc xac dinh béng cach ndi suy.
- Theo phuwong ngang (phuong y): b =30 m, h = 52,5 m (h > b) nén hé so ap luc
gi6 theo chiéu cao s& duge xac dinh nhu sau:

1

+V6iz<30m, Ce(z)=Ce(30)= CHB0)* [(1+7* ———
61z < (@) (30) (30) * [( In(30/0,05) ]
' 1
+V6iz>30m, Ce(2) = Ce(52,5) = CA(525)*[( 1 + 7*
Giz m, C¢(2) = C¢(52,5) = C,°(52,5)*[( |n(52,5/0,05)]

Ap luc gi16 theo d6 cao dugc xac dinh theo cong thirc:

0p(2) = 93,12 * C¢(2)

e Xic dinh hé s6 luc Cy:
+ Hé 56 Cio: Hé s6 luc Croduoc xac dinh theo Hinh 2.25, cy thé nhu sau:
- Theo phuong doc (phuong x): d =30 m, b =24 m.
d/b=1,25=>C;, =1,988
- Theo phuong ngang (phuong y): d =24 m, b = 30 m.
d/b =0,8 => Csog = 2,525
+ Hé s6 wHé s6 vy, duoc xac dinh bang cach tra d6 thi Hinh 2.26, cdng trinh c6
mat b.%mg hinh chit nhat sic canh => v, =1.0
+ Hé s6 w;:
- P6 manh theo phuong doc nha: A = MIN(0,7*52,5/24 va 70) = 1,531, tra db thi
Hinh 2.30 voi @ =1 => v, =0,606
- P6 manh theo phuong ngang nha: A = MIN(0,7*52,5/30 va 70) = 1,225, tra d6
thi Hinh2.30 véi@ =1=> ;=0,603
+ H¢ 56 C.
- Theo phuong doc (phuong x):
C¢=1,988 * 1,0 * 0,606 = 1,205
- Theo phuong ngang (phuong y):
C¢=2,525*1.0*0,603 =1,523
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e Xic dinh chiéu cao tham chiéu z., L(z.), 1.(z):
Cong trinh c6 mat bang hinh chit nhat trong Gng voi hinh dau tién trong Hinh
2.16, Chiéu cao tham chiéu z, dugc xac dinh theo cong thuec:

z,=0.6*h=0,6*525=315m

“ 315Y°
— * | Ze — *| '
e =k u 20 (300}

véi o= 0,67 + 0,05 In(zo) =0,67 + 0,05 In(0,05) = 0,5202

. 31'5 0,5202
=> Ly =200%| oo | =6192m.

W2e) = n315/0,05) - 0P

e Xic dinh hé s6 dia hinh (B%)
- Theo phuong x (phuong doc nha): b=24 m, h =52,5 m.
1

24 +52 5\
61,92

B? (x) = = 0,493

1+0.9*£

- Theo phuong y (phuwong ngang nha): b =30 m, h =52,5 m.
1

30+52,5
61,92

B? (y) = jo.aa =0,481

1+O.9*(

e Xac dinh hé s6 phan @ing dong (R?)

+ Van toc gio tai do cao ze, Vin(Ze):

Vi(2o) = 0,19 . (%j - |n£%j * 38 60 = 47,27 (M/s)
0,05 0,05

+ fL(Ze;nlx):
- Theo phuong doc (phuong x) mode 1, tin sé dao dong thu duogc tir két qua tinh
toan dao dong bang phan mém ny, = 0,4226(Hz):

0,4226.61,92

fL(ze,nyy) =
(ZeiMx) 4727

=0,554
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- Theo phuwong ngang nha (phuong y) mode 2, tan sé dao dong thu duoc tir két qua
tinh toan dao dong bang phan mém ny, = 0,5256(Hz):

0,5256.61,92
fL(ze,nyy) =222 272 0,688
L( e 1y) 47’27

+ Ham mdt dé phé, S,.:
- Theo phuong doc (phuong x) mode 1:

Su(zn) =— 0805 4160
(1+10,2.0,554 )%

- Theo phuong ngang (phuong y) mode 2

Su(zn) = 58068 4446
(1+10,2.0,688 )

+ HE 56 1h, 1o:
- Theo phuong doc (phuong x) mode 1:
4,6.52,5

= 0,554 = 261
T 6102
Mo = 2824 5554 — 0,99
61,92

Theo phuong ngang (phuong y) mode 2:
4,6.52,5

= 0,688 = 2,683
= e
o = 2824 0 688 =1.226
6192

+ Ham khi dong Ry, Ry:
- Theo phuong doc (phuong x) mode 1:
1 _ 1 g 22161

- 1—
Rh 2,161 2.2,1612( )= 0,357
1 1 "
_ . 1— @ 27099
R, 0.99 2*0’992( )=0,570

- Theo phurong ngang (phuong y) mode 2:

11
2,683 2*2,683

R, = 1-e7*)=0,304
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1 1

T 1206 2%12262 (1-e™)=0512

Ro

+ Hé s6 giam léga dao dong o:
Cong trinh thudc dang két cdu nha bé tong cdt thép => §; = 0.10. Khbi luong
cho mdt don vi dién tich, pe= 1000 (daN/m?)
- Theo phuong doc (phuong x) mode 1:

1,205*1,25*47,27 0184
2*0,4226*1000

5 (x)=0,10 +

- Theo phurong ngang (phuong y) mode 2:

1,523 *1,25* 47,24
2*0,5265*1000

5(y)=0,10 + = 0,185

+ Heé s6 phan ung dong R*:
- Theo phuong doc (phuong x) mode 1:

2
T

R*. m* 0,16 * 0,357 * 0,570 = 0,873

- Theo phuong ngang (phuong y) mode 2:

2
T

R*. m * 0,146 * 0,304 * 0,512 = 0,606

e Xic dinh h¢ sb k,:
+ He SO Viegt tan s6 V.

- Theo phuong doc (phuong x) mode 1:

=0,4226 * 0873 =0,334
v=U 0493+0873

- Theo phuwong ngang (phuong y) mode 2:

0,481 + 0,606

v =0,5265 * \/ =0,393

+ H¢ 56 ky:

- Theo phuong doc (phuong x) mode 1:
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0,6

k, = 2In(600%0,334) + TG00 033) - 3,440
- Theo phurong ngang (phuong y) mode 2:
0,6
k, = +/2In(600*0,393) + T E0+05%) - 3.487
e Xac dinh hé s6 C,Cy:
- Theo phuong doc (phuong x) mode 1:
c.= 1+7*0155*,/0,493 0845
T 1+7*0,155 s
_ 142%3,44*0155*,/0,493+0,873 _ L 75
T 1+7%0,155 * /0,493 o
- Theo phuong ngang (phuong y) mode 2:
C.= 1+7*0,155*,/0,481 _ 0.841
o 1+7*0,155 e
1+ 2*3,487 *0,155 * /0,481 + 0,606
d-— = 1,213

1+7*0,155*./0,481

e Xac dinh luc gi6 tac dong vao mat ngoai cong trinh
Luc gi6 tac dung vao mat ngoai cong trinh dugc xéc dinh theo cong thirc:

I:w,e = Cscd * Zcf * QP(Ze) * Aref

element
Luu V: Trong vi du nay tdi trong do gié dwoc tinh théng qua hé sé luc nén khéng
phdi tinh lire do ma sat ciia gié va bé mdt hong cia cong trinh. Trong trieong hop
xdc dinh theo hé sé ap luc bé mat thi can tinh thém luc ma sat nay.
Két qua tinh toan chi tiét tai trong gio tac dung 1én cong trinh theo tiéu chuin

EUROCODE duogc thé hién trong phu luc tinh toan duéi déy:
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tac dung theo phuong OY, mode 2.

an gio

’

7

Bang 3.10. Két qua tinh to

16'€ 2eET =(g'z8)10
60'€ G12'T = (0e)10
€,'99z | €25'T |os'zs | €12'T | T¥8'0 | L8¥'€ | 909'0 [T8%0 0 |z 16'€ 16°€ 2E'T 5'2S 400y
Gy'€eS | €¢S'T |00'G0T | €T2'T | T¥8'0 | /8¥'€ | 909°0 |18%°0 0 |2 16'€ Gv'e 60T 0'67 |ST AMOLS
Gy'€eS | €¢S'T |00'G0T | €T2'T | T¥8'0 | /8¥'€ | 909°0 |18%°0 0 |2 16'€ 'e S62'T S'sy |¥T AMOLS
Gy'€eS | €¢S'T |00'G0T | €T2'T | T¥8'0 | L8¥'€ | 909°0 |18%°0 0 |2 16'€ ve'e 6/2'T 0z |ST AMOLS
Gy'€eS | €¢S'T |00'G0T | €T2'T | T¥8'0 | /8¥'€ | 909°0 |T8%°0 0 |2 16'€ 82'c €92'T 5'ee 2T AMOLS
Gy'€eS | €¢5'T |00'G0T | €T2'T | T¥8'0 | /8¥'€ | 909°0 |T8%°0 0 |2 16'€ 12'€ Sve'T 0'ce  |1T AMOLS
Gy'€eS | €¢S'T |00'G0T | €T2'T | T¥8'0 | /8¥'€ | 909°0 |18%°0 0 |z 16'€ €T'e G2e'T S'Te |0T AMOLS
€8'69v | €¢S'T |00'G0T | €T2'T | T¥8'0 | /8¥'€ | 909°0 |T8%°0 0 [88'C 60'C ¥0'€ 202'T 08z | 6 AMOLS
€8'69v | €2¢S'T |00'G0T | €T2'T | T¥8'0 | /8¥'E | 909°0 |T8Y°0 0c [88'C 60'C G6'C LIT'T Sz | 8 AMOLS
€8'69v | €2¢5'T |00'G0T | €T2'T | T¥8'0 | L8¥'E | 909°0 |T8Y°0 0c [88C 60'C 68'c 8yT'T 01z | 2 AMOLS
€8'69v | €¢S'T |00'G0T | €T2'T | T¥8'0 | L8¥'E | 909°0 |18Y°0 0 [88'C 60'C 2L'T eIT'T ST | 9 AMOLS
€8'69V | €¢S'T |00'G0T | €T¢'T | T¥8'0 | /8¥'€ | 909'0 |T8%'0 0 [88'C 60'C 15 T.0'T 0%l | S AMOLS
€8'69v | €2S'T |00'G0T | €T¢'T | T¥8'0 | /8¥'€ | 909'0 |T8%'0 0 [88'C 60'C 8e'C 910'T 50T | ¥ AMOLS
€8'69v | €¢S'T |00'GOT | €T¢'T | T¥8'0 | /8¥'€ | 909'0 |T8%'0 0 [88'C 60'C €1'e 660 0, | eAMOLS
€8'69V | €¢S'T |00'GOT | €T¢'T | T¥8'0 | /8¥'€ | 909'0 |T8%'0 0 [88'C 60'c 60'€ 2080 s'e | z AMOLS
O (@ T [ o [ o [ | 2 | [ @ Tops | @0 | we | sm

G8T'0 = Q 1’0 =(U2)’s

(zH) 6E'0 = 889'0=("u"*2)y

2150 = 9y gsT'o =@M
¥0€'0 =Y (sw) L2'1y  (82)“A G92S'0 Xy 3ugp oep os ug,
9zz'T = U Ww)z6T9 =2 (w) 0'0e =9 013 uop Sud1 o
(qw/N>1) €60 =Ub €89'z ="l (W) 05'1€ =°%Z (W) G6'zs =y : quin SuQo 0ed N

97



Bang 3.11. Tong tdi trong gié tdc dung lén céng trinh.

GIO X GIOY
Tang Z(m) Fu (KN) >F, (KN)

mode 1 mode 2
STORY 2 3.5 298.80 469.83
STORY 3 7.0 298.80 469.83
STORY 4 10.5 298.80 469.83
STORY 5 14.0 298.80 469.83
STORY 6 17.5 298.80 469.83
STORY 7 21.0 298.80 469.83
STORY 8 24.5 299.89 469.83
STORY 9 28.0 306.44 469.83
STORY 10 31.5 356.60 533.45
STORY 11 35.0 356.60 533.45
STORY 12 38.5 356.60 533.45
STORY 13 42.0 356.60 533.45
STORY 14 45.5 356.60 533.45
STORY 15 49.0 356.60 533.45
ROOF 52.5 178.30 266.73

3.5. Tinh toan tai trong gié tic dung vao cong trinh theo tiéu chuin Hoa Ky

ASCE/SEI 7-05.

3.5.1. Tai trong gié theo phwong OX, véi dang dao dong mode 1

e Xac dinh cac thong so tinh toan

Dang dia hinh

Chiéu cao cong trinh
Van toe gio

Chiéu rong cong trinh
Chiéu dai cong trinh
Heé s6 tim quan trong
Hé s6 hudng gi6

Chu ky

D¢ giam loga

Hé sb anh hudng cua d

C
h= 52,5 (m)
v = 55,31
B= 24,0 (m)
L= 30,0 (m)
=115

Kq = 0,85
T = 2,366 (s)
B = 0,015

Kyp=1

o

Zy

a

b

o

(Bang 2.8) b
(Bang 2.7) c
I(m)

€

Zmin

©
(6]

(Bang 2.9)
274,32 (Bang 2.9)
0,105  (Bang 2.9)
1 (Bang 2.9)
0,154  (Bang 2.9)
0,65 (Bang 2.9)
0,2 (Bang 2.9)
152,4  (Bang 2.9)
0,2 (Bang 2.9)
4,57 (Bang 2.9)
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e Xac dinh hé sé anh hwéng cia gié giat G

L,

z

z

R
Jo=0v
e

G

Hé s6 ap luc

L/B
Cp

191,711 = P*(z(bar)/10)\(e(bar)), Cong thirc (2.18)
31,500 =0,6*h, butnot<z(min), m.

0,165

3,979
1,889
0,459
0,860
2,379
0,333
1,040
0,557
4,552
0,196
1,878
3,400

1,540
1,540
1,25

0,8
0,5

=C.(10/z2)1/6) , Cong thirc (2.16)
42,892 (m/s)
0,4226 (Hz)
= (2*(Ln(3600*n,)))\(1/2)+0,577/(2*Ln(3600*n,))N1/2) , Cong thirc (2.18a)
= ny*Ly(bar)/(V(bar,zbar)) , Cong thic (2.21)

= 7,47*Ny/(1+10,3*Ny)\(5/3) , Cong thirc (2.20)
= (L/(1+0,63*((B+h)/Lz(bar))"0,63))N1/2 , Cong thirc (2.17)
= 4,6*n,*h/(V(bar,zbar)) , Cong thirc (2.22)
= (Umn)-Y(2*nn2)*(1-e(-2*1)) formy >0, or =1 form, =0, Céng thic (2.20)
= 4.6*n,*B/(V(bar,zbar)), Céng thirc (2.22)
= (Ump)-1(2*np"2)*(1-e™(-2*1,)) form, >0, or =1 forn, =0, Céng thirc (2.20)
= 15,4*n1*L/(V(bar,zbar)) , Cong thirc (2.22)
= (Un)-1/2*n"2)*(1-e(-2*n)) form. >0, or =1 forn, =0, Cong thirc (2.22)
= ((/B)*Ry*Rp*Rp*(0,53+0,47*R))N1/2) , Cong thirc (2.16)

Cong thuc (2.18a)

= 0.925*(1+1.7*1(bar)*(gq"2*Q"2+9r"2*R"2)(1/2))/(1+1.7*g,*1(bar))
,Cong thirc (2.18a)

(gi6 day)

(gi6 hut)

Bang 3.12. Két qud tinh todn gié tac dung theo phirong OX, mode 1.

a2 A e Tong ap Tong

Gi6 day (WW) Gio hat (LW) e gi6 ap luc

A ’ Sj gio
Tang | Zm) |k M2) | Ww+L
% |o-g.cc,| I |p=qcc, | VWHLW W

KN/m2) | P72 knrma) | P72 | (kiimp) N

STORY?2 | 35 | 085 1558) 1,019 2,601 2,002 3921 | 840 |329,364
STORY3 | 70 | 0,929 1,703| 2,097 2,601 2,002 4000 | 840 |344,316
STORY 4 | 105 | 1,011 1,853| 2,282 2,601 2,002 4284 | 840 |359,856
STORY5 | 14,0 | 1,074 1,969 2,425 2,601 2,002 4427 | 84,0 | 371,868
STORY 6 | 175 | 1,126 2,064| 2,542 2,601 2,002 4544 | 840 |381,696
STORY7 | 21,0 | 117 2,145| 2,642 2,601 2,002 4644 | 840 |390,09
STORY 8 | 245 | 1,20 2216| 2,729 2,601 2,002 4731 | 840 |397,404
STORY O | 280 | 1,243 2,279| 2,807 2,601 2,002 4809 | 840 |403,956
STORY 10| 315 | 1,274 2,335 2,876 2,601 2,002 4878 | 840 |409,752
STORY 11| 350 | 1,303 2389 2,942 2,601 2,002 4944 | 840 |415296
STORY 12| 385 | 1,329 2436| 3,000 2,601 2,002 5002 | 84,0 |420,168
STORY 13| 42,0 | 1,354 2482| 3,057 2,601 2,002 5050 | 84,0 |424,956
STORY 14| 455 | 1,377 2524| 3,109 2,601 2,002 5111 | 84,0 |429,324
STORY 15 | 49,0 | 1,399 2,564| 3,158 2,601 2,002 5160 | 84,0 |433,440
ROOF | 525 | 1,419 2,601 3,203 2,601 2,002 5205 | 42,0 | 218,610
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3.5.2. Tai trong gio theo phwong OY, voi dang dao dong mode 2.

e Xic dinh cac thong sb tinh toan

Dang dia hinh C o 9,5 (Bang 2.9)
Chiéu cao cong trinh h= 52,5 (m) Z, 27432 (Bang2.9)
Van toc gio v = 55,31 @ 0,105 (Bing2.9)
Chiéu rong cong trinh B= 24,0 (m) b 1 (Bdng 2.9)
Chiéu dai cong trinh L= 30,0 (m) @ 0154  (Bdng2.9)
Heé s6 tim quan trong = 1,15 (Bing 2.8) b 065  (Bing2.9)
Heé s6 hudng gid Kg = 0,85 (Bing 2.7) C 0,2 (Bdng 2.9)
Chu ky T = 2,366 (3) I(m) 1524  (Bdng 2.9)
Do giam loga B = 0,015 € 0,2 (Bang 2.9)
Hé sb anh huong ciad Ky =1 Zmin 457  (Bdng 2.9)

e Xac dinh hé sé anh hwéng caa gié giat G

L, 191,711 = I*(z(bar)/10)\(e(bar)), Céng thirc (2.18)
Zz 31,500 =0,6*h, butnot< z(min), m.
I, 0,165 =c.(10/2)’N(1/6), Cong thirc (2.16)
V, 42,892 (m/s)
ny 0,4226 (Hz)
gr 3,979 = (2*%(Ln(3600*ny)))N(1/2)+0,577/(2*Ln(3600*n))N1/2) , Cong thirc (2.18a)
N; 1,889 = ny*L(bar)/(V(bar,zbar)) , Céng thicc (2.21)
R, 0,459 =7,47*N,/(1+10,3*N)N(5/3) , Cong thirc (2.20)
Q 0,860 = (1/(1+0,63*((B+h)/Lz(bar))"0,63))1/2, Cong thirc (2.17)
M 2,379 = 4,6*n*h/(V(bar,zbar)) , Cong thirc (2.22)
Rn 0,333 = (Unp)-Y(2*Nny"2)*(1-eN-2*1)) form, >0, or =1 forn, =0, Cong thirc (2.20)
v 1,040 = 4.6*n,*B/(V(bar,zbar)), Cong thirc (2.22)
Ry 0,557 = (1/mp)-U(2*np"2)*(1-e\(-2*n,)) forn, >0, or =1 forn, =0, Cong thirc (2.20)
. 4552 =154*n1*L/(V(bar,zbar)), Cong thirc (2.22)
R. 0,196 = (Un)-U/(2*n"2)*(1-e(-2*n)) forn.>0, or =1 forn_=0, Cong thirc (2.22)
R 1,878 = ((1/b)*R,*Ry*R,*(0,53+0,47*R))N1/2) , Cong thirc (2.16)
0o=0v 3,400 Cong thirc (2.18a)
G 1540 = 0.925%(1+1.7*1(bar)*(gy"2*Q"2+gr"2*R"2)(1/2))/(1+1.7*g,*1 (bar))
’ ,Cong thirc (2.18a)
G 1,540
Hé sb ap luc
LB 1,25
C, 08 (gi6 day)
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Badng 3.13. Két qua tinh todn gié tdc dung theo phirong OY, mode 2

22 B2, [ Tong ap Tong
Gi6 dy (WW) Gi6 hit (LW) e s p luc
\ ' sj | gio
Tang m) ke g g WWALW (m2) | WW+L
z h
wnmz) | P=9CCo | enima) | PE92C-Co | ki) (|\<A|<|)
STORY2 | 35 | 085 1558 1,703 2601 1,777 3480 | 105,0 | 365,400
STORY3 | 70 | 0929 | 1,703] 1,862 2601 1,777 3639 | 105,0 | 382,095
STORY4 | 105 | 1011 | 1,853] 2,02 2601 1,777 3803 | 105,0 | 399,315
STORY5 | 140 | 1074 | 1,069| 2,152 2601| 1,777 3929 | 105,0 | 412,545
STORY 6 | 175 | 1126 |  2,064| 2,256 2601 1,777 4,083 | 105,0 | 423,465
STORY7 | 210 | 117 2145 2,345 2601 1,777 4,122 | 105, | 432,810
STORY S8 | 245 | 1209 | 2216 2,422 2601|1777 4199 | 105,0 | 440,895
STORYO | 280 | 1243 | 2279] 2491 2601 1,777 4,268 | 105,0 | 448,140
STORY 10| 315 | 1274 | 2,335 2,552 2601 1,777 4329 | 105,0 | 454,545
STORY 11| 350 | 1,303 | 2,389 2,611 2601 1,777 4,383 | 105,0 | 460,740
STORY 12| 385 | 1329 | 2.436] 2,663 2601 1,777 4,440 | 105,0 | 466,200
STORY 13| 420 | 1354 | 2482 2713 2601 1,777 4,490 | 105, | 471,450
STORY 14| 455 | 1377 | 2,524] 2,759 2601 1,777 4536 | 105,0 | 476,280
STORY 15| 490 | 1,399 | 2,564] 2,803 2601 1,777 4580 | 105,0 | 480,900
ROOF | 525 | 1419 | 2,601 2,843 2601 1,777 4,620 | 52,50 | 242,550

3.5.3. Tong hop tai trong gié tac dung vio cong trinh.

Bdng 3.14. Téng hop tdi trong gié tdc dung vao céng trinh, theo ASCE

Tang Z(m) ZIZ(V;g(P;N) ZF("&’)(%N)
STORY 2 3,5 329,364 365,40
STORY 3 7,0 344,316 382,10
STORY 4 10,5 359,856 399,32
STORY 5 14,0 371,868 412,55
STORY 6 17,5 381,696 423,47
STORY 7 21,0 390,096 432,81
STORY 8 24,5 397,404 440,90
STORY 9 28,0 403,956 448,14
STORY 10 315 409,752 454,55
STORY 11 35,0 415,296 460,74
STORY 12 38,5 420,168 466,20
STORY 13 42,0 424,956 471,45
STORY 14 45,5 429,324 476,28
STORY 15 49,0 433,440 480,90
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Hinh 3.5. Biéu do so sanh gid tri tdi trong gi6
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3.7. Nhan xét danh gia.

Qua qua trinh tinh toan chi tiét tai trong gi6 tic dung vao cong trinh theo ba tiéu
chuan cho thay. Khi tinh toan tai trong gi6 tic dong vao cong trinh dugc xay dung
tai Viét Nam theo tiéu chuin ctia Viét Nam, Chau Au va Hoa ky. C6 nhirng thong
s6 dugc xac dinh khac nhau (Vdn téc gié co ban; Dang dia hinh; Thanh phan tdi
trong gié...), dan dén sy khac nhau vé két qua tinh toan.

a) Khéc biét vé van téc gid trung binh giita cac tiéu chuan: Theo tiéu chuan Viét
Nam, van tdc gi6 trung binh do & d6 cao 10 so véi mdc chuan trong khoang thoi
gian 3 giay v6i chu ky 1dp 1a 20 ndm, trong khoang thoi gian 10 giay vaoi chu ky 1ap
1a 50 nam theo tiéu chuan Chau Au, va trong khoang thoi gian 3 gidy voi chu ky lap
14 50 nam theo tiéu chuan cua Hoa K.

b) Tiéu chudn EUROCODE x4c dinh hé s thay doi ap luc gi6 theo do cao va
dang dia hinh trén co s& ham logarit va c6 xét dén anh huong cia réi dong. Tiéu
chuin Viét Nam xéac dinh hé s6 nay béng ham s6 mil chi phu thudc vao do cao va
dang dia hinh. Trong khi d6, Tiéu chuan Hoa ky xac dinh hé s6 ndy bang ham sb
mil va chiéu cao tinh toan cua 16p bién khi quyén phu thudc vao dang dia hinh.

Ngoai ra, khi tinh toan tai trong gié 1én cong trinh theo tiéu chuan Chau Au, tiy
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thudc vao kich thudc cong trinh thay doi ap luc gié theo d6 cao va dang dia hinh s&
duoc diéu chinh lai theo phan doan chiéu cao cong trinh dua vao céc gia tri chiéu
cao tham chiéu ( phu thudc hinh déng cong trinh). Con véi tiéu chuan Viét Nam va
Hoa ky khong xét t6i yéu t6 nay, do d6 dang phan bd tai trong gi6 tac dung 1én cong
trinh theo chiéu cao khi tinh theo tiéu chuan Chau Au khac véi khi tinh theo tiéu
chuan Viét Nam va Hoa ky.

¢) Két qua tinh toan cho thiy tai trong gi6 tac dung vao cong trinh theo tiéu chuan
Viét Nam, Chau Au, Hoa Ky c6 su khac nhau. Sai khac gia trj tai trong giita tiéu
chuan Viét Nam va Chau Au va Hoa Ky 1a tuong ddi 16n.

Nhin chung, quy trinh dé tinh toan tai trong gié 1én cong trinh theo tiéu chuan
EUROCODE va ASCE/SEI c6 phan phirc tap hon, xét dén nhiéu yéu t6 anh huong

dén tai trong gié hon khi tinh toan theo tiéu chuan Viét Nam.
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CHUONG 4: KET LUAN VA KIEN NGHI

4.1. Két luan

a) Gid la mot hién tuong trong tu nhién hinh thanh do su chuyén dong cua
khong khi. Gi6 bdo gay ap luc 16n 1én cong trinh, rdt nguy hiém va co stc pha hoai
rat 16n. Ngay nay khi ma trai dat dang nong dan 1én dan dén bién d6i khi hau, cang
1am cho sy anh hudng cua gid, bdo tdi céng trinh ngay cang 16n. Do d6, khi thiét ké
cong trinh can nghién ctru toi cac giai phap dé lam giam thiéu anh huong do tac
dong cua gioé nhu: giai phap quy hoach, giai phap kién tréc, giai phap két cau...

b) Khi ap dung tiéu chuin ctia Chau Au, hay tiéu chuin cta Hoa Ky vao tinh
toan thanh phan tai trong gid tac dung 1én cic cong trinh & Viét Nam, doi hoi can
phai c¢6 nhiing diéu chinh trong s6 liéu tinh toan dé phu hop voi dic thu cia cong
trinh xay dung ¢ Viét Nam.

c) Khi tinh toan tai trong gi6 cho cac cong trinh & Viét Nam theo cac tiéu
chuan EUROCODES hay Hoa Ky, van tdc gid co ban va ap luc gioé co ban theo tiéu
chuan Viét Nam can phai chuyén do6i van toc gié trung binh trong 3 gidy voi chu ky
lap 20 nam thanh van tdc gié trung binh trong 10 phut véi chu ky lap trong 50 nam
theo tiéu chuan Chau Au, va thanh vén tc gié trung binh trong 3 gidy véi chu ky
lap trong 50 nam theo tiéu chuan Hoa Ky.

d) Vé phan dang dia hinh, tiéu chuan EUROCODE phén dia hinh ra 1am 05
dang ky hiéu O, I, I, I, IV; tiéu chuén Vi¢t Nam phan ra lam 03 dang ky hi¢u A
B,C: Tiéu chuan Hoa ky phﬁn ra lam 3 dang ki hi¢u B, C, D.

CAc tiéu chuan c6 cach phan chia s6 lugng dang dia hinh khac nhau, nhung c6
thé chia chung thanh 3 nhom chinh nhu sau: Nhom 1: 0, I — Chau Au; A — Viét
Nam; D — Hoa Ky. Nhom 2 ( nhém dija hinh chuan): Il — Chau Au; B — Viét Nam; C
— Hoa ky; Nhém 3: IIL, IV — Chau Au; C — Viét Nam; B — Hoa Ky. Trong d6, Nhom
1 12 nhom dia hinh trong trai, thodng, khong cé hodc co rat it vat can. Nhom 2 1a
nhoém dia hinh tuong ddi tréng trai, ¢c6 mot sb vat can thép. Nhom 3 1a nhom dia

hinh bi che chan manh, c6 nhi€u vat can sat nhau.
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e) Khi tinh toan tai trong gi6 1én cong trinh theo tiéu chuan Chau Au, tuy thudc
vao kich thudc cong trinh thay ddi ap luc gié theo do cao va dang dia hinh s& duogc
diéu chinh lai theo phan doan chiéu cao cong trinh dya vao cac gia tri chiéu cao
tham chiéu ( phu thudc hinh dang cong trinh). Con véi tiéu chuan Viét Nam va Hoa
ky khong xét t&i yéu to nay, do d6 phan bb tai trong gi6 tac dung Ién cong trinh theo
chiéu cao khi tinh theo tiéu chuan Chau au khac véi khi tinh theo tiéu chuan Viét
Nam va Hoa ky

f) Cach xac dinh hé s6 ap luc (hé sé luc) theo tiéu chuin EUROCODE c¢6 phan
ty mi va chi tiét hon. Tiéu chuin Viét Nam xac dinh chu yéu dua theo dang hinh
hoc cong trinh, tiéu chudn EUROCODE con chu trong dén ty 18 kich thudc cia
cong trinh nén phu hop hon véi két ciu nha cao tang.

g) Tiéu chuan Viét Nam tach biét riéng thanh phan tinh va thanh phan dong
clia tai trong gi6. Tiéu chuin EUROCODE, ASCE ciing chia tic dong ctia gi6 thanh
hai thanh phan tinh va dong nhung anh huong ctia thanh phan dong duoc xac dinh
cung voi thanh phan tinh bang cach dua vao cong thuc tinh toan hé sé anh hudng
dong phu thudc vao dang dia hinh va dic trung phan ing dong ctia két cau C,Cq khi
tinh toan theo tiéu chuan Chau Au, va hé s6 anh hudng cua gio giat G khi tinh toan
theo tiéu chuan Hoa Ky.

h) Theo Tiéu chuin Viét Nam TCVN 2737:1995 trong quy trinh tinh toan tai
trong gid dong da sir dung biéu d6 dé xac dinh hé sé dong lyc & tuy theo thong sd &,
tuy nhién giéi han cta théng sé € =0,2. Do d9, khi tinh toan v&i cac cong trinh mém
thi s& khong xac dinh duoc hé s6 dong luc theo phuong phap nay. Khi d6, can sir
dung dén céc tiéu chuan nudc ngoai dé tinh toan.

j) Ddi véi cong trinh that cao 50 ting tré 1én, hay nhitng cong trinh thap cao
xdy dung trén dia hinh mom doi ndi cao tiéu chuan Viét Nam chua dé cap dén nhu

trong ti€u chuan ctia Chau Au va cua Hoa Ky.

4.2. Kién nghi
a) Do1 vai cac cong trinh chi€u cao khong 16mn va duge xay dung ¢ nhitng dia diém

dang B viéc sit dung TCVN la du do tin cdy. Khi gap nhiing truong hgp dac biét
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khéng co trong Tiéu chuin Viét Nam thi can tham khao tiéu chusin EUROCODE
hoic tiéu chuan Hoa ky .

b) Nhiing trudng hop dic biét néu trén, hoidc cach chuyén d6i van tdc gid trung
binh can duoc xem Xét ky ludng dé dua vao bd xung cho TCVN 2737:1995 d c6
tinh phéap ly.

¢) Hién trong nudc da xay dung nhitng cong trinh rat cao hon 50 tang, do d6 nén
c6 nhitng nghién ctru khao sat vé thiét ké va thuc trang cong trinh khi st dung dé c6

nhimg bo sung vao tiéu chuan , huéng dan tinh toén ...
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