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Ngay 04/10/2024

Thuo troi dat noi con gio bui

Khach ma hong nhiéu noi truan chuyén

Ta bat du tir con gi6 nay

1 Théng ké

Pé xé4c dinh van tée gid, nguoi ta thiét 1ap tram do gio. Thiét bi do gio phé bién 1a Céc do gio
(Anemometer), gi6 thoi lam quay canh quat, mQt cdm bién s€ chuyén tin hi€u quay canh quat
thanh van toc gio.

Anemometer - 1846

Dit liéu gi6 co thé ghi lién tuc, nhung dé tranh phai luu qua nhiéu sé liéu thi cach pho bién 1a
tach timg khoang 10 phut va ghi sé 16n nhét, sb trung binh, .... Ta quin tAm gia tri 16n nhat,
trong 1 ngay ta c6 thé v& biéu do gia tri 1on nhat mdi 10 phut véi 144 diém. Trong 1 nim ta c6
mot gia tri 16n nhat, bao quat moi yéu t6 thoi tiét trong nam. Trong thiét ké cong trinh ta quan
tAm gi4 tri 16n nhat trong ndm nay.

Thoi gian troi qua, ta ¢ dit lidu gié ciia 10 nam, 30 nam, 50 nam, .... . Dit liéu gi6 cang nhiéu
cang tot va tr 30 ndm trd [én dugc coi 1a du tin cdy cho mo hinh du bdo. Néu dir 1iéu it hon do
tin cdy s€ giam va can két hop thém céc nguon dir liéu khac dé tang do tin cay.
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https://en.wikipedia.org/wiki/Anemometer

2 Xic suit

V6i théng ké ta c6 dir liéu gio qua khtr. Khi xdy dung cong trinh ta can uéc tinh sb lidu gio
tuong lai cho vong doi cong trinh, pho bien 1a 50 nam.

Dé uée tinh / du bao, ngudi ta ding cic mé hinh toan xac suat. Mo hinh phd bién cho gio6 1a
phan ph6i Gumbel (1935), v6i 2 tham sb dic trung p va p.
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Cdc ham mdt d¢ xdc sudt theo phan phéi Gumbel
Xéc suat dé van tc gidé nhoé hon hodc bang v la:
F(v;p, B)=exp(-e”);z=(v—p)/p
Trong d6 p la tham s6 vi tri (mode/ yéu vi, gid tri co tan suat xut hién nhiéu nhét),
va B 1a tham s ty 1& (scale, gia tri cang 16n cang phan tan)
Va xéc suét dé van tde gi6 vuot gia tri v 1a:

Pa(v) =1-F(v; p, B)

Cach tinh:

Tur s6 lidu thong ké gi6 16n nhat trong N nam tinh duoc gia tri trung binh E(V) va do 1éch chuan
SD(V):

E(V)=>Vi/N
SD(V)*=>[Vi- E(V)] N
Tir d6 suy ra cac tham s6 p va p theo cac quan hé toan hoc sau:
SD(V)=mn/6 x B
E(V)=p+yxpB;vy~0.5772 ( hang s6 Euler—Mascheroni)
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https://en.wikipedia.org/wiki/Gumbel_distribution
https://en.wikipedia.org/wiki/Euler%27s_constant

Ddi v6i cac hién tuong ty nhién cyc doan (nhu gi6 bao, dong dat, 1u lut) ta quan tam khoang
thoi gian trung binh (tinh theo ndm) ma no6 vugt ngudng tinh todn, khoang thoi gian nay goi la
Chu ky 1ap trung binh, ky hiéu MRI (Mean Recurrence Interval).

D6i voi cong trinh ta quan tAm tudi tho thiét ké n, 1a khoang thoi gian (tinh theo nim) cong
trinh dy kién dugc st dung, pho bién 1a 50 nam.

Chu ky 13p trung binh MRI, x4c suit vuot ngudng hang nam (P,) va xac sudt vuot ngudng
trong n nam (Pn) c6 quan h¢ toan hoc nhu sau:

P, = 1 — eUMRD
Ph=1-(1-P,)"
Vidu:

- Néu MRI = 50 nam thi x4c suat vuot ngudng hang nim 1a 1.98% va néu tudi tho thiét
ké 50 nam thi x4c suat vuot ngudng 1 63.2%. Nhu viy nim nio ciing c¢6 thé vuot nhung
xéac sudt nho va ca vong doi cong trinh thi x4c suat vuot rat 16n. Vi vay MRI = 50 nim
thudng dung cho gié co so. Gio thiét ké can tang 1én véi hé sb an toan phi hop.

- Néu MRI =450 nam thi xac suat vuot ngudng hang nam 1a 0.22% va néu tudi tho thiét
ké 50 ndm thi xac suat vuot ngudng 1a 10.5%.

Vi Pa, Pn, MRI ¢6 thé chuyén doi 13n nhau nén cich don gian 1a khong ché xac suat vuot
ngudng thong qua MRI. Vi du ASCE 7-22 khéng ché MRI = 700 nam cho cong trinh thong
dung va nang Ién MRI = 1700 ndm cho cong trinh quan trong.

Tu MRI tg tinh dugc P, tir P, va cac tham sb W, B ta tinh dugc v (ky hi€u la Vwmriy,) va léy no
lam van toc gi6 co sO (Vbase).
3 Co hoc
Phuong trinh co ban gitra van toc gié V (m/s) va ap luc gié q (N/m?):
q=1/2xpxV?
trong d6 p = 1.225 kg/m? 1a khdi lwong riéng ctia khong khi, vay:
q=0.613 x V2
4  Gi6 thiét ké
Ta c6 luu dd dé xac dinh tai trong gié nhu sau:
1/Dir liéu thong ké > 2/Ham xac suit > 3/Van toc gié co sé > 4/Gié thiét ké
Muc 1 dén 3 14 cong viée thuan tiy khi tuong.
Muc 3 dén 4 14 cong viée thiét ké cong trinh,

Gio thiét ké phu }hu@c vao lfvafln tde gid co s(?r, 2/d) cao va dang qdia hinh, 3/hinh dédng cong
trinh. Gi6 thi€t ké duoc chi dan tinh toan chi ti€t trong céc ti€éu chuan tai trong va tac dong nhu
TCVN 2737:2023, ASCE 7-22, EN 1991-1-4:2005.
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Ta s& tim hiéu céc tiéu chuan phd bién trude dé co tong quan.
5 Tiéu chuan the gioi

EN 1991-1-4 str dung véan tc gid trung binh trong 10 phut va xac sudt vuot hang nim P, = 0.02
(EN 1990 4.1.2(7)P), twong duong MRI = 50 nam. Véy vén téc gié co sé cua EN 1991 1a
Viom,s0y. QCVN 02:2022/BXD cung cap s liéu nay tai ¢t 5 bang 5.1.

ASCE 7-05 str dung vén tbc gié trung binh trong 3 gidy va chu ky lap MRI = 50 ndm, ky hi¢u
1a V3s50y. QCVN 02:2022/BXD cung cap so liéu nay tai cot 4 bang 5.1.

[EC 61400 st dung gi6 giat 1 giay dé thiét ké cac cong trinh ning luong gio, chang han nhu
tua-bin gi6. Gi6 gidt 1 gidy dugc sir dung dé mo phong cac dot gié manh, bat ngd ma tua-bin
gi6 6 thé phai chiu dung trong sudt vong doi ciia no.

Dbi voi cong trinh nha, st dung gi6 trung binh trong 3 gidy s& pht hop hon do cong trinh nha
can thoi gian dé phan tng véi cac tran gio.

EN 1991-1-4 str dung véan tdc gi6 trung binh trong 10 phut, diéu nay rat thuan loi vé mat dix
liéu do hau hét cac tram khi twong van hanh theo chuan cua T6 chirc Khi tugng Thé gidi
(WMO) va ludn c6 sin dit lidu gié 10 phat. Mic du gié 10 phat nhé hon gi6 3 gidy, nhung né
1a thong sb dau vao dé tinh toan gio thiét ké, dé so sanh chinh xac véi cac tiéu chudn khac can
so sanh tai trong gi6 thiét ké sau cling.

ASCE 7-22 tich hop hé sb tam quan trong cong trinh va hé s6 an toan vao vén téc gi6 co s&
va v€ ban d6 gio6 cho tung loai cong trinh. Vi du cong trinh thong dung thi van toc gio co sé 1a
Vis,700y, cOng trinh quan trong thi van toc gi6 co s& 1a Vs 1700y.

Tai sao khong ding mot ban d6 gi6 rdi nhan hé sé an toan va hé s6 tim quan trong cong trinh
nhu ASCE 7-05? Ly do 1a timg dia diém s& c6 ham xéc suat véi cac tham s khac nhau, khi
quy d6i MRI tir 50 ndm qua 700 nam / 1700 ndm s& ¢ cac hé s khac nhau. Do vay cach lam
ctia ASCE 7-22 14 chuan xé4c va ciing can nhiéu cong phu dé xay dung nhiéu ban db gi6 tng
v6i cac MRI khac nhau.

TCVN 2737:2023 ¢6 phuong phap tiép can giéng ASCE 7-05 vi vay so sanh véi ASCE 7-05
s€ dé thay twong quan hon.

6 TCVN 2737

Bén d6 phan viing 4p lyc gi6 trén lanh thd Viét Nam duoc thiét 1ap trén co so van toe gié duoc
lay trung binh trong khoang thoi gian 3 s, chu ky 1ap 20 nam (bi vuot trung binh mét 1an trong
khoang thoi gian 20 ndm), & @ cao 10 m so v6i mat dat, twong ing v6i dia hinh dang B (QCVN
02:2022/BXD muyc 5.2.1) Vay gi6 co s6 1a Vs 20y.

Bang 5.2 - QCVN 02:2022/BXD cung cap hé s6 chuyén d6i khi can st dung cac chu ky lap
khac. Cac hé sd chuyén d6i nay 1a twong dong véi cong thirc quy ddi van tdc gié tir chu ky lap
50 ndm sang T ndm nhu sau:

Vr/ Vsoy=0.36+ 0.1 x In(12T)

Cong thure gan ding nay do Peterka and Shahid (1998) d& xuét ap dung cho gi6 tai luc dia Hoa
Ky. Néu str dung phuong phap cua Peterka and Shahid va dir liéu gio cua Viét Nam, chung ta
c6 thé co cac cong thue gan dung tot hon.
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So sanh TCVN 2737:2023 véi ASCE 7-05 va ASCE 7-22
Hé s6 tAm quan trong cong trinh 13 trong dong gitta ASCE 7-05 va TCVN 2737:2023.
Hé sb an toan cua gié theo ASCE 7-05 13 1.6, gié co s& Vs soy.
Heé sb an toan cua gié theo TCVN 2737:2023 theo gi6 co s& Vs soy bang:
2.1 x0.842=1.48

Trong d6 0.84 1a hé sé chuyén d6i van tdc gié tir chu ky lip 10 nam 1én 50 nim (QCVN
02:2022/BXD - bang 5.2).

Nhu vay hé sb an toan ciia TCVN 2737:2023 thap hon so voi ASCE 7-05.

Str dung cong thire ciia Peterka and Shahid (1998) ta co thégquy d6i hé sb an toan va hé s6 tim
quan trong qua chu ky 1ap trung binh MRI. Tinh toan cu thé cho TCVN 2737:2023 nhu sau:

Cong trinh thong dung (C2, v, = 1.0):
(V1/Vs0)>=1.0 x 2.1 x 0.84?
V1/Vso=1.22
T =440 nam, T = 450 nam
Cong trinh quan trong (C3, yn = 1.15):
(V1/Vs0)> =1.15 x 2.1 x 0.84?
V1/Vso =131
T=1063 nam, T = 1100 nam
Vay TCVN 2737:2023 ¢6 MRI = 450 ndm (thong dung) va MRI = 1100 ndm (quan trong)
So v61 ASCE 7-22 ¢c6 MRI = 700 nam (thong dung) va MRI = 1700 ndm (quan trong)

So sanh TCVN 2737:2023 véi TCVN 2737:1995

Phuong phap cua TCVN 2737:2023 va TCVN 2737:1995 khong tuong déng nén cach so sanh
hop ly gitra chung 1a so sdnh két qua cudi cung thay vi tch tirng thanh phan nhu 14 h¢ s6 an
toan.

Nguyen Manh Cuong and Vu Thanh Trung dé thyc hién so sanh nay trong bai bao dang trén
Tap chi ciia IBST s6 01.2023. Két qua tinh toan kha tuong dong cho cong trinh thong dung va
TCVN 2737:2023 tang khoang 20% cho cong trinh quan trong cao tang. Riéng cong trinh thap
tang thi TCVN 2737:2023 ting khoang 50% chi yéu 1a do TCVN 2737:1995 chi ké dén thanh
phan tinh khi cong trinh dudi 40m.
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https://ibst.vn/upload/documents/file_upload/1685504587Nguyen-Manh-Cuong-1-.pdf

7 Gi6 thoi tiét
Céc tram khi tugng do gidé phuc vu cho nhiéu muc dich khac nhau.

Linh vuc thiét ké cong trinh quan tim toi cac van tde gié 1on nhét (gid trung binh 3 gidy / 10
phut) timg nam va ghi nhan nhi€u nam trong qua khu.

Linh vie du bao thoi tiét ghi nhan gi6 lién tyc va phat canh bao khi ¢ gi6 16n. Dy bao thoi tiét
tuan theo Quyét dinh s6 18/2021/QD-TTg cua Tha tuéng Chinh phu: Quy dinh vé du bao, canh
bao, truyén tin thién tai va cap dd rui ro thién tai.

Quyét dinh nay giai thich cac tir ngir dugc st dung trong linh vuc du bao thoi tiét nhu sau:

- Strc gié manh nhét trong xody thuan nhiét d6i 1 toc do gid trung binh 16n nhat xac dinh
trong thoi gian 02 phut quan tric (tinh bang cap gié Bo-pho, Phu luc III).

- Gio giat 1a gi6 véi tde do tang 1én tire thoi, duoc xac dinh trong khoang 02 gidy.

- Bio la mét xody thuén nhiét déi c6 stc gié manh nhit tir cap 8 trd 1én va co thé co gio
giat. Bao co strc gid manh nhét tur cép 10 dén cép 11 goi 1a bao manh, tu Cép 12 dén cép
15 goi 14 bio rat manh, tir cap 16 trd 1én goi 1 siéu bao (Phy luc III Quyét dinh nay).

Nhu vay du bao thoi tiét ctia Viét Nam sir dung gi6 trung binh 2 phut va gié giat 2 gidy.

Céc con bao 16n thuong hinh thanh trén Bién Pong va dugc quan tim theo ddi tir xa. Khi nd
cach xa Viét Nam dir 1i€u khi tugng cua céac quéc gia khac dugc sur dung. Phé bién 1a dix liéu
ctia Nhat Ban va Hoa Ky. Céc qudc gia s& co dinh nghia dir liéu khac nhau nén sd liéu s& khac
nhau cho cung mot sy kién.

Trang windy.com ciing cung cép dit lidu gi6 theo thoi gian thuc va duoc nhiéu ngudi sir dung.
8 Baio Yagi

S4 lidu cua thé giGi khi bio trén bién:

- Cuc Khi tugng Nhat Ban(JMA) ghi nhan dugc gié trung binh 10 phat 16n nhit 13 195
km/h (54 m/s), ngay 05/09/2024.

- Trung tam Canh bao Bdo Lién hop cua Hoa Ky (JTWC) ghi nhan dugc gi6 trung binh
1 phiit 16n nhét 1a 260 km/h (72 m/s), ngay 05/09/2024.

Nhu vay s0 liéu ctua cac nguodn khac nhau can di kem dinh nghia tuong tng.

So liéu cta Viét Nam

Béo dién tir Chinh phu 07h19 07/09/2024

“Ban Chi dao quéc gia vé phong chong thién tai vira cho biét, hoi 6h sang nay (7/9), vi tri tdm bdo,
khodang 20.4 @6 Vi Bac; 108.3 do Kinh Péng, cach bo bién Quang Ninh — Hdi Phong 160km. Stec gio
manh nhat: cap 14 (150-166km/h), gidt cap 17. Duw bdo trong 3 gio t6i, bdo di chuyén theo hwéng Tady
Tdy Bac, toc do khoang 15-20km/h.

Gio tqi dao Bach Long Vi manh cap 12, glat cap 13, dio Co 16 gio cap 6, glat cap 10, Méng Cai
(Qudng Ninh) gi6 cap 6, gidt cap 8, Cita Ong (Quang Ninh) gio cdp 7, gidt cdp 8.”

Nhu vay gié manh nhat duoc ghi nhan trén bién 1a gi6 giat cAp 17 va cach by 160 km. Tuong
ung gi6 trung binh 2 gidy 16n nhat 1a 61.2 m/s (220 km/h).
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https://vanban.chinhphu.vn/default.aspx?pageid=27160&docid=203152
https://en.wikipedia.org/wiki/Typhoon_Yagi
https://baochinhphu.vn/bao-yagi-tam-bao-tren-dat-lien-gio-giat-cap-13-102240907071142879.htm#:~:text=B%C3%A3o%20Yagi%3A%20t%C3%A2m%20b%C3%A3o%20tr%C3%AAn%20%C4%91%E1%BA%A5t%20li%E1%BB%81n%20gi%C3%B3%20gi%E1%BA%ADt%20c%E1%BA%A5p%2013

Bao Nhan Dan 13h26 07/09/2024

“Do anh hwong hoan luu cua bdo s6 3, hién tai ddo Bach Long VY c6 gio manh cdp 13, giat cép 14,
ddao C6 Té 6 gié manh cdp 13, gidt cdp 16, huyén Tién Yén (Quang Ninh) c6 gio manh cap 9 gidt cdp
11, huyén Dam Ha (Quang Ninh) c¢é gié manh cdp 8 gidt cap 12, Cita Ong (Quang Ninh) c6 gio manh
cap 12 gidt cap 14, huyén Bong Xuyén (Hai Phong) co gi6 manh cdp 7, gidt cap 8, Cira Ba Lac (Théi
Binh) co gio cap 8 giat cap 10.”

I}Ihu: vay gi6 manh phét duoc ghi nhan trén dat lién 1a gi6 giat cap 14 tai tram khi twong Cua
Ong, phuong Ctra Ong, huyén Cam Pha, tinh Quang Ninh. Tuong tng gié trung binh 2 gidy
16n nhat 14 46.1 m/s (166 km/h).

So sanh gi6 bio Yagi véi gi6 thiét ké
Gio bao Yagi

Ta biét gi6 trung binh 2 gidy s& 16n hon gié trung binh 3 gidy, d6 1éch s& nho véi gid “tron” /
gi6 déu va dg léch s& 16n vdi gi6 “nhon”. DE xét trudong hop cuc doan ta lay gi6 3 gidy bang
gi6 2 gidy va lay gié tri gid 16n nhat ctia moi cap gié Bé-pho tuong ung.

Vay gia tri 1on nhat ciia gi6 bio Yagi 13: Viao = 46.1 m/s

Gi6 thiét ké theo TCVN 2737:2023

Phuong Cira Ong, huyén Cam Pha, tinh Quang Ninh thudc ving gid I11.
Vay gi6 co s6 Vissoy = 50 m/s

QCVN 02:2022/BXD

S6 liéu gid va dong dét trong thiét ké

Dia diém xay dyng

| cam pha cua ong | ‘ Tra clru ‘

Tinh Quéng Ninh - Thanh phé Cam Pha - Phueng Clra Ong - Ving gio: 11l - Déng dat: agr = 0.08xg

Bang 5.1 - Vung ap lwc gié, van téc gié

vang gié I ] 1] v v
Wy (daN/m2) 65 95 125 155 185
Vs 50 (Mis) 36 44 50 55 61

Vigmso (MVs) 26 31 36 39 43

Tra ciru gio trén trang phinsnguyen.com

Gi6 thiét ké ddi véi cong trinh thong dung la:
Vi = Visso % 0.84 x V2.1 =60.9 m/s
V4y Viao = 46.1 m/s nho hon kha nhiéu so v6i Vi = 60.9 m/s (bang 76%).

Vay trong trudng hop cu thé nay, thiét ké tai trong gid theo TCVN 2737:2023 14 an toan va rii
ro trong hoat dong xay dung s€ chu yéu dén tir nang luc thyuc thi ciia cac bén lién quan.
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https://nhandan.vn/tam-bao-di-chuyen-vao-quang-ninh-va-hai-phong-cac-tinh-chuan-bi-ung-pho-voi-bao-post829125.html
https://phinsnguyen.com/qcvn2/search/?q=cam+pha+cua+ong

9 Tai liéu tham khao

Quyét dinh s6 18/2021/QD-TTg cia Thii tuéng Chinh phu: Quy dinh vé dy béo, canh béo,
truyen tin thién tai va cap do rui ro thién tai;

QCVN 02:2022/BXD Quy chuén ky thuat quc gia vé S6 liéu diéu kién tu nhién dung trong
xdy dung;

QCVN 02:2009/BXD Quy chuan k¥ thuat qudc gia S6 liéu diéu kién tu nhién dung trong xay
dung;

TCVN 2737:2023 Tai trong va tac dong;
TCVN 2737:1995 Tai trong va tac dong - Tiéu chuan thiét ké;

ASCE 7-22 Minimum Design Loads and Associated Criteria for Buildings and Other
Structures;

ASCE 7-10 Minimum Design Loads for Buildings and Other Structures;
ASCE 7-05 Minimum Design Loads for Buildings and Other Structures;
EN 1990:2002/A1:2005 Eurocode - Basis of structural design;

EN 1991-1-4:2005 Eurocode 1: Actions on structures - Part 1-4: General actions - Wind
actions;

IEC 61400 by the International Electrotechnical Commission (IEC);
Peterka, J. A., and Shahid, S. (1998) Design Gust Wind Speeds in the United States;

Nguyen Manh Cuong, and Vu Thanh Trung (IBST Journal 25.03.2023) Key changes to wind
load provisions of the draft TCVN 2737:202x;

www.wikipedia.org

ChatGPT
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