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1. MO’ PAU

Céc dac trwng clia gid can biét khi thiét k& nha cao tang:

Bau vao vé van toc/ap lwc gié (mean) & cao trinh chuan 10m,
profile g[c’; (sw thay dc‘;j van téc (mean) hay ap Iyc gié (mean)
theo chiéu cao), hé so vwot tai, chu ky lap

Giat va nhiéu déng cla gio

Hién twong gi6 xoén va rung lac vudng géc vai ludng gio thbi
(vortex-shedding phenomenon)

Ban chét dong hoc twong tac gitra gié va két cau

Tac dong cla gié 1én két ciu bao che (vach kich)

Tinh toan gi6 theo TIEU CHUAN nhw thé nao?

Thi nghiém trong éng thdi khi dong

Tién nghi d6i véi nguoi siv dung

Do gié & hién trwdng, ngay chinh trén cac nha cao tang

So sanh gitra Tiéu chuan va thi nghiém trong 6ng thbi




B&o c&o nay chi tap trung vao cac van dé sau:

DPau vao vé van tbc gio, hé sé,vu’c_rt tai, chu ky Iap xac
dinh nhw thé nao trong thiét ké nha cao tang

Phwong phap hé sb gi6 giat GLF ctia Davenport (1967)
Phu’o’gg phap GLF st dung trong cac tiéu chudn My va
chau Au

Tiéu chuan Nga SNiP 2.01.07-85* (2011)

Kién nghj cho TCVN

2. PAU VAO VAN TOC GIO

Tiéu chuan cac nwéc trén thé gi¢i déu xac dinh dau vao

khi tinh tai trong gié la:

Van téc co sé (tiéng Anh l1a basic wind speed), hay ap
lwrc giod trung binh trong khoang thi gian 3s, 10 phat
(600s) hay 1h (3600s), tai d6 cao 10 m, dia hinh twong
dwong dang B cia TCVN 2737:1995, chu ky lap 5, 10,
20, 30, 50, 100 nam (théng thwdng la 50 nam).

TCVN 2737:1990: van tbc gié 2 phat, chu ky 18p 20 nam,
dia hinh dang B

TCVN 2737:1995: van tbc gié 3s, chu ky 18p 20 ndm, dia
hinh dang B




SNiP 2.01.07-85 (ci): van tbc gi6 2 phut, chu ky 1&p 5
nam, dia hinh dang A (ctia Nga)

SNiP 2.01.07-85*: van tbc gi6 10 phut (chuyén t 2 phat
sang 10 phut, ngudi Nga khéng |ap lai ban dé gié ma st
dung hé sb chuyén déi 0.91), chu ky l&p 5 ndm, dia hinh
dang A (cia Nga)

SNiP 2.01.07-85* (2011): van tbc gi6 10 phut, chu ky 1ap
50 nadm (thwe chét la 5 nam => 50 ndm), dia hinh dang A
(ctia Nga)

Tiéu chuin My ASCE 7-05: van tbc gié 3s, chu ky 18p 50
nam, dia hinh dang C (theo My)

Tiéu chuan EN 1991-1-4:2005: van tbc gié 10 phut, chu
ky Iap 50 nam, dia hinh dang Il

BS 6399: Part 2:1997, van tbc gi6 1h, ky I&p 50 ndm, dia
hinh néng thén mé dac trwng cda Anh

1) So sanh vé dang dia hinh giita TCVN 2737:1995 va SNiP 2.01.07-85* (hoic STO)

Dang dia hinh theo A B C
TCVN 2737:1995 Thoéng 1.5m<H<10m 10m<H ®
H<1.5m ;
Dang dia hinh theo A ] B C
SNiP 2.01.07-85* Thoéng, H<10m 10m<H<25m 25m<H
v
Dang dia hinh theo D C . B
ASCE 7-05 ® thodng, m&, by |  ndng thon thanh thi
bién thbéng
H<9.1m E
Ghi chu: Pia hinh B — chuan

- Ap lwc va van téc gié cha Nga la lay & d6 cao 10 m, dia hinh

dang A ctia Nga. Vi vay, khi chuyén déi néu thién vé an toan phai
l4y &p lwc gié cta VN * 1.18 dé sang dia hinh dang A, sau d6 méi
chuyén sang hé SNiP.

- dang dia hinh cta Viét Nam, My va Eurocode gan nhw nhau




2) Chuyén dbi van téc gi6 (ASCE 7-05)
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Vophat = 0-77*V3s  Wopne = 0.59*W,,
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Viophat = 0-91"Vapnat ’W1Ophut =0.83"W, gt
W, — ap lyc gié chuan 3s cua Viét Nam theo TCVN
2737:1995




« Hé sbé chuyén déi chu ky 1&p QCVN 02-2009/BXD:

Hé s6 chuyén doi gi6 3s tie chu ky 20 nam sang cac chu ky khac

Chu ky 1ap ( nim) 5 10 20 30 40 50 100
Hé sb chuyén Goi ap| 0.74 | 0.87 1 1.1 1.16 1.2 | 1.37
lyc gio

Hé s6 chuyén dbi van

toc gid 086 | 093 [ 100] 1.05{ 108 110 ] 1.17

Cha y: tinh theo TCVN 2737:1995, nha 10-20 téng, tudi tho 50
nam, hé sb dé tin cay y = 1.2, nha > 20 tang: hé sb dod tin cay
y=1.37 =1.2*1.15 (1.15 14 hé s6 tam quan trong)

Chuyén dbi sang ASCE 7-05: gi6 3s, Ha Néi, W, =95daN/m2
V, =39.37 m/s (20 nam) => V, = 43.12 m/s (50 nam)

QCVN 02-2009/BXD ciing quy dinh chuyén di cho vén t6c gié 10 phut
(Béng 4.4). Tuy nhién, thong s chuyén di nay lai dwa trén ap Iuc gio 3s
nén can can nhac khi st dung.

Bing 4.4  H¢ s6 chuyén @i vin toe gié tir chu ky 1ap 50 nam sang cic chu ki 1ip Khac

Chu ki lap ( nim) 5 10 20 30 40 50 100

Hé sb chuyén 0,78 0,85 0.91 0,95 0,98 1,00 1.06

C6 thé tham khao cong
thirc (1) cta EN hay
BS cho gié 10 phut hay
1h,K=0.2,n=0.5

Wn

B (1-K -In(=In(1-p))
Coron _‘ 1-K -In(-In(0,98)) ‘ W

h A

Hé s6 chuyén dbi gié 10 phut tir chu ky 50 nam sang céc chu ky khac

Year 5 20 50 100 500] 1754] 10,000
p - annual risk 0.2 0.05 0.02 0.01] 0.002] 0.0006] 0.0001
Cv - velocity 0.85 0.95 1.00 1.04 1.12 1.18 1.26
Cp - pressure 0.73 0.90 1.00 1.08 1.26 1.40 1.60
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Tai sao lai ban vé chuyén dbi 3s hay 10 phut?

Vi du theo Viét Nam ap lwc gio 3s, tr 5 nam 1én 50 nam la
1.62

Theo SNIP thi ap lwc gi6 10 phat, tir 5 nam 1én 50 nam la
1.4, tinh theo EN la 1.37 (lay tron la 1.4).

Theo ASCE 7-05, ap luwc gio 3s, ttr 50 nam Ién 500 nam la
1.6. Tuy nhién theo EN ap Iwc gidé 10 phuat, tir 50 nam Ién
500 nam la 1.26

(Theo BS: Hé sb vuot tai 1.4 twong ng v&i chu ky lap
1754 nam. Tinh cho nha may dién hat nhéan LF=1.6
twong ng va&i chu ky 1ap 10,000 nam)

Coéng thre (1) goi Ia ham Fisher-Tippett dang 1.

Hé sé vwort tai / do tin cay:
- Theo ASCE 7-05

Serviceability: 10-year recurrence
> Nominal Strength:  50-year to 100-year recurrence
Ultimate strength:  500-year to 1000-year recurrence

Phuwong phép (g suat cho phép: LF =1 tly theo tam quan trong (tudi
tho clia céng trinh), trang thai cwc han: LF = 1.6 ddi v&i cong trinh co
tudi tho 50 ndm, LF = 1.6*1.15 = 1.84 dbi v&i cong trinh 100 n&m.
My 14y xac xuét xay ra gié manh 1 1an [a 10% trong 50 ndm => chu ky
I12p 500 nam
- TCVN 2737:1995: trang thai gi¢i han 1: LF =1.2 (50
nam), LF = 1.37 (100 nam), khac v&i My la xac xuat xay ra
gié manh la 1 1an trong 50 ndm (tudi tho céng trinh), trang
thai gi¢i han 2: khéng rd la 20 nam hay 5 nam nhw cua Nga
12




Nhan xét: khi tinh nha cao hon 20 tang, tudi tho phai lay la
100 nam, hé sb tdm quan trong dbi vai gié lay, = 1.15
(hay hé sb do tin cay 1a 1.37 =y, *1.2 > 1.2), twong tw
nhw hé s tAm quan trong déi véi dong dat 1a 1.25.

Néu str dung s6 liéu ctia TCVN 2737:1990
thi nhw thé nao?

« TCVN 2737:1990: gi6 2 phut, 20 nam,

vi du & Ha Noi: vung Il, c6 anh hwéng ctia bao, ap lwc gié 2 phat
la 80 daN/m?, twong dwong véi ap Iwe gio 3s la W, = 80/0.59
= 135 daN/m? >> 95 daN/m?

So sanh véi bao cap 12 (thang Beaufort):
gié 2 phut (thé gidi 1a 10 phat) thi cap 12 1a tr 119-133 km/h
(33-37 m/s), twong dwong vai gio 3s: 43-48 m/s hoac ap luc
gio W, = 113 — 141 daN/m?

Nhuw vay sb liéu 135 daN/m? c6 thé thich hop néu xét dén béo.
Can phai cé nghién clru va phan tich can than hon vé van
de nay!!

Tai sao 95 daN/m2>80daN/m?2 van chap nhan? Vi céng thirc
trong TCVN 2737:1995 va TCVN 2737:1990 co ban la nhw
nhau khdéng phén biét 3s hay 2 phut (120s). Va tinh nhw vay
an toan.




« Chinh vi vay phai tim hiéu phwong phap hé sb giat G (Gust
Loading Factor = G) cua Davenport bién bai toan déng lyc
hoc twong tac gitra gio va két cau, bai toan thong ké => bai
toan tinh hoc twong dwong théng qua hé so giat G!

+ Hau hét tiéu chuan gi6 cla cac nwoc trén thé gIO’I déu can cwr
vao phwong phap hé sb G dé xac dinh tai trong gidé dong theo
phwo’ng doc theo ludng gié va hiéu rng ctia no 1&n cac két
cau cao tang: My, Anh, Canada, Australia, Europe, Nhat Ban
V.V.

+ Phuwong phap hé sb G do Davenport gi@i thiéu 1an dau nam
1967.

3. Phwong phap hé s6
gio giat G cua Davenport (1967)

Khi nghién ctru xay dung TC gio ¢ Viét Nam va tinh toan
gi6 tac dung lIén nha cao tang can tim ,hiéu phwong phap
nay va xem cac nu¢c ap dung nhw thé nao?
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Proceedings of the American Society of Civil Engineers

GUST LOADING FACTORS"

By Alan G. Davenport,' A. M. ASCE
INTRODUCTION

The dynamic action of wind onstructures suchas tall buildings, towers and
bridges is a matter of growing concern to structural engineers. Few rules
are available to provide a simple indication of the severity of this action, al-
though it has been discussed in several papers.2

GS Davenport — ngwdi Canada, dng da mat cach day 2-3 ndm, con trai 6ng

da lam viéc & Ha Noi, phong thi nghiém wind-tunnel ciia GS Davenport da
thwe hién nhidu thi nghiém trong 6ng thdi khi dong dbi v&i nha cao tang
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FIG. 1.—DEFINITION OF SYMBOLS

Mean Wind Load.—1t is assumed that the mean wind pressures are of the
form

PIZ) = 12 p VF CplZ) -z vccwnnsvn s ssiahlcinn v mighiebs

in which p(Z) = mean pressure at point Z above ground, 171 = mean wind ve-
locity at_the level of thetop of the structure, p = airdensity (0.0024 slugs per

cuft decreasing atan average rate of approximately 0.0001 slugs per cu ft for
18




Khoang thay déi

—z0% > 600 m ctia van tbc gio

- ——— MEAN SPEED PROFILE
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FIG. 2.—MEAN WIND VELOCITY OVER LEVEL TERRAINS OF DIFFERING
ROUGHNESS

Ban chét clia phuong phap hé s6 G 1a tir bay toan dong-ngéu
nhién, dwa vé bai toan tinh twong dwong.

« T — observe interval .
Théi gian quan trac
Wind speed (kéo dai clia con bao)
(\-’) 'y

Xung hay giat/déng

v //'N\ ﬂvm [W\V, Y m f\, Dynamic Or pulse
WoW N TV

Static

Component <

Mean hay
trung binh

Time (9
Figure 2 Variation of wind velocity with time
Duwoi tac dong cla ludng gid nhw vay thi phan &ng ctia két ciu

ra sao. Buwa ra phuong p,ha'p’tTnh twong dwong dé c6 thé ap
dung trong thwc hanh thiét ké
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» Theo GS Davenport (Fig 1) thi ap lwc gié,trung binh
(tinh) tai cao trinh Z dworc tinh theo van toc gié trung
binh tai dinh nha — khéng phai van tbc gi6 tai cao trinh Z

E(Z):%p\le C,(z)=0.0613V>C (z)

(Bén bay gi&* TC Anh va Canada van tinh nhw vay, tiéu
chuan Nga SNiP (2011) va Eurocode 1 ciing twong tu )

Nhwng hé khi dong C,(z) 1ay & cao trinh z

21

Gust Loading Factor G

Gust Pvessure Factor.—This is intended to take account of the superim-
posed dynamic effect of gusts. The gust factor is used in conjunction with the
mean load so that the total wind loading is

B e, =T 0 oy i o ol et | | Gabie A
The factor G is the gust factor, i.e.,
B2l 30 FBEER oo covansesmsas s na biiiisiog, BRI (4)

in which g = peak factor, » = roughness factor, B = excitation by background
turbulence, and R = excitation by turbulence resonant with structure.

The qua'ntit}r

in which F = gust energy ratio, s = size reduction factor, and g = damp:‘rgl
factor.

D& suy ra cong thirc trén cé thé xem Davenport
(1967) va Simiu and Scanlan (1976)

22
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Hé sé giat G

ap lwc gié giat déng bao gdm ca thanh phan mean lén
két cau:

P=GxPw® (3)
G = constant khong thay dbi theo chiéu cao (displacement
response), tinh dén phan (rng tong thé cta két ciu
G=1+grvB+R &)
trong do:
g — h¢ s6 dinh (xung hodc giat)

r —hé s6 ké dén d6 nham
B — kich dong gdc do ludng xody (excitation by Background turbulence)

R — kich dong do cong hudng cua ludng xody véi két cau

R=sF/B (5)

23

Cac hé sb trong (4) xac dinh nhw sau:

n,| = FUNDAMENTAL FHEQU,NCY
OF VIBRATION J
M

2.0

PEAK FACTOR — g

T | = TIME QVER WHIC
L i VELDCI[TY | IS AVERAGED

FIG, 4.—PEAK FACTOR

1. g—hé sbé dinh (Fig 4), la ham sé cua tich sé gitra tAn sb dao dong riéng
co ban cla két cau n, va thdi gian trung binh 14y trung binh cia ti trong

gi6 T, Davenport kién nghi T = 5 phtt dén 1 h. Nghia la dau vao v — lay

trung binh trong khoang ter 300 dén 3600 s. Cang dai thi két qua cang tét. ,,

12



2. Hé sb dd nham r

2, The roughness factor, », (Fig. 5) depends on the terrain roughness anf
the height of the structure above the ground,
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FIG. 5.—ROUGHNESS FACTOR
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3. Kich ddng gdc — chi nguyén do gio, két cdu xem nhw cirng
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FIG. 6.—EXCITATION CAUSED BY BACKGROUND TURBU-
LENCE
3. The background gust energy, B, (Fig. 6) depends on the height of theE
structure, Z, = k. i
26
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4. s: hé sb giam do kich thudc

Gidng nhw hé sb twong quan clia
ta v << 1, tién t&i 1 khib va h => 0,
do ap luc gid phan bd khong déu
trén toan dién tich.

Hé s nay khong ddi, néu cong
trinh ¢ nhiéu khéi don gié cé bé
rong khac nhau, nhu theo BS thi
l4y theo dwérng chéo clia cac khéi
nay cho ttrng khu virc don gio.

SIZE REDUCTION FACTOR — S

4, The size reduction factor, s, (Fig. T
" n, h/V, and the breadth to height ratio b /k.

depends on the reduced frequency;§

2 [y 5 [ 20 30 A0 ]

— Neh naby o 0
REDUCED FREQUENCY - o= (OR Bi oy for &

FIG. 7.—81ZE REDUCTION FACTOR
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5. F-hé
s6 nang
lwgng
giat, la
ham cua
sb séng
tai cong
hwéng,
ham cua
(ngV)

GUST ENERGY RATIO— F

INVERSE WAVE LENGHTH WAVES/FT.  ng /¥

FIG. 8.—GUST ENERGY RATIO

" 5, The gust_energy ratio, F, (Fig. 8) is a function of the wave number at'g'
resonance, n,/V. I

6. The critical damping ratio, g, comprises contributions to the da‘mp]'.ngé
from both mechanical and aerodynamic origins.

6. B —hé sb gidm chén, ca co hoc va khi dong hoc 28
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Vi gié la dai lwong ngau nhién nén theo phwong phap théng
ké thi phan rng cua gié nhw sau:

VELOCITY FORCE RESPONSE
|
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T
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MECH ANICAL RESPONSE
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FIG. 12.—ELEMENTS OF THE STATISTICAL APPROACH TO GUST LOADING
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« Sau gan 50 ndm, phwong phap hé sé G ctia Davenport
da dwoc phat trién va thay dbi so véi trvde. Song vé tw
twdng va ban chéat van gibng nhw vay.

« Phuwong phap hé sé G con dwoc goi la phwong phap luc
tinh twong dwong cua tai trong gié ESWL (Equivalent
Static Wind Load) dung trong céc tiéu chuan thiét ké.
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4. Phwong phap hé s6 G sir dung trong cac
tieu chuan My, chau Au

Phwong phap hé s6 G (Zhou, Kijewski and Kareem 2002):
Ap luc gié max (dinh) xac dinh nhur sau:
P'(z)=G"-P*(2) (1)
trong do:
P (Z) - peak ESWL tai do cao z trong sudt thoi gian quan tric T
cua mdt con gid tac dung, thuong la 1h (3600 s) hay 10 phut (600s),

T - thoi gian trung binh st dung dé xac dinh vén téc gié mean,
P - gia tri trung binh cta ap lyc gi6 voi thoi gian 4y trung binh t

31

P*(z)=q(2)C,B )
trong d6: Cq— hé s6 luc kéo (hé sb khi dong);
B — bé rong ctia nha,

q(2)=0.5x pxV (2)* - ap luc gi6

G" =Gy /G(T) (3)
trong d6: G, = GLF ddi véi chuyén vi,
G, (T )=GF déi véi ap lyc gi6

=Y @)/ (2) @)
YT va YT = peak and mean wind-induced displacement response
G,(M=q7/q" (5)

Khit =T, phwong trinh (1) tr& vé md hinh GLF ctia Davenport (1967)

32
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Table 1. Averaging Time in Codes and Standards Zhou et al. (2002)
ASCE 7 AS1170.2 NBC RLB-AIl Eurocode

Basic wind velocity or 3 s 35 1h 10min 10 min®
basic wind pressure

Gust-loading factor 3s 1h lh 10min 35
Wind-induced lh 1h lh 10min 10 min
response

Tiéu chuan Nga: = T = 600 s, trwdc kia G thay ddi doc theoAchiéu cao nha
G = G(z), bay gio (nam 2001) G = constant nhw My va chau Au

Tiéu chuén Viét Nam: t = T = 3 s (?) vinéu T =3 s thi déi v&i nha cao tAng
thi phan trng ddng hoc qua ngén ?

33

Theo Stathopoulos from Canada (2007)

i

y

vl bl M,Ln. | Ml lhl lll
‘A T‘ i "I ,li A

Wind Speed
{MPH)
-}

A

Mean value for 30 s

L 3 [ L] 12 15

Time (Minutes) =T =900s

Figure 2. Typical wind speed variation with time
Néu gi6 giat 3 s thi van téc sé& I6n hon nhiéu va chinh 1a gia tri
peak — lic ay chi c6 cong hwédng do dao ddng clia cong trinh. Vi
thé, phan sau sé trinh bay vé gié Ién két cau cao tang

1 :] 4 Vieun
1] =19.7MPH
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5. Gi6 tac dung Ién két cau cao tang
(Boggs and Dragovich 2007)

a) Phwong trinh dao dong cua n bac tw do:

(] +[e] i) +[k]{x) = {P(D)} (1)
Béang phép phan tich modal tré thanh n phwong trinh déc 1ap 1 bac tw do:
m* E+ o E4 ek & = PE(R) )

Trong do: m* = {9} [m] {0} = > m¢;
c* = {0} [e] {0}

;= 03T TR0} = 2fy) P m* 3)
Pr={0}T (P} =3 P9, —
L Z B 1 II }(*
{x}=¢&{d} fo= 2% \'I m*

P(t) — ham cua tai trong gio theo thdi gian, t = (0,T), T — thoi gian
quan trac, cia My la 1h, ctia Nga la 10 phat. Phan ¢ng max cta ket
cAu trong thoi gian T sé siv dung dé tinh toan. 35

Iill . il!i_
LI AR et

it T A T 1“
YT

T

Wind Speed
(MPH)

10

& L 12 15

Time (Minutes)
[m]{3} + [e){x} +[k]{x} = {P(®)} PO=0+p-V-V'(D)
Nhw clda Nga: P(t) = tinh (trung binh) + xung (d6ng) t=(0,T)
Ap Iyc trung binh trong th&i gian T = 10 phit, phan trng ctia két ciu ciing trong
khoang thoi gian T = 10 phut.
R rang T = 1 h thi mé&c du van téc gié trung binh thdp nhung phan (rng clia két
c4u van bét lgi hon 36

-
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Theo Boggs and Dragovich (2007) va nhirng tac gid khac thi tAn sb troi cia
gi6 giat rat thap so véi tAn sb dao dong riéng bé nhéat ctia két cu (xem Fig
5). Do dd, trwdc tién gid giat sé kich dong dang dao dong thap nhat (dang
dao dong dau tién).

Ngoai ra, buéc song tréi clia gid giat la Ion so véi kich thwdc cac tdoa nha,
nén sw phan bé ap lwc khi ddng hoc cé thé khong tuan theo cac dang dao
dong bac cao va néu theo thi phan I&n bi triét tiéu bdi sw trai dau cta sw
phan b lyc theo dang dao ddng bac cao.

Vi nhirng ly do nay, théng thuwéng chi can xem xét dang dao dong thap
nhét (t4t nhién theo 3 phwong (x, y va xodn z)) véi phan &rng dong luc hoc
cla gié — khdng xét nhidu dang dao déng nhw cla tiéu chuan ta va Nga cii
(sau nay nwéc Nga ciing theo huéng nay).

Diéu nay trai nguoc voi dong dat, 1a ndng lwong kich ddng tréi ndm trong
khdang tan sb clia cac nha thap tang (chu ky thap) hodc cac dang dao
dong bac cao hon (tan sb cao, dang cao thi chu ky dao déng riéng twong
&ng thap). Vi thé, khac v&i gid, trong ddng dat nhiéu dang dao dong bac
cao c6 thé can quan tam hon.

37
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PERICD [s5]
Figure 5 — Frequency range of structures excited by wind and earthquakes.
Theo nghién ctru ctia My thi nha cao ti» 100 tang
tré xuong hau nhw khéng cé cong hwédng bac cao
v&i gio !
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39
Dang 1 tai Ngoai hé s6 dong Iwc thép, & cac
tac dung dang bac cao, tai tac dung trai
cling chiéu chiéu dan dén triét tiéu nhau
] z _= 0
1. '\e_ e ~
P>
4 Jd <
— ;
—>
— {‘}l {‘}z {‘}3 [’}‘
1st mode 2nd mode 3rd mode 4 mode
1o=0.15Hz fo=04Hz fo=088Hz fo=100Hz
Figure 4 — Typical shapes and frequencies of the first few modes for a 20-story
building structure.
Tai sao khi tinh gié chi xét 1 dang dao dong !
Do voi két cau qua mém — thi nghiém trong ong thoi
khi ddng (ham gio)
40

20



Se lag

o

Phé dong dat theo EN-dang 1

T (s) 4

Dang 1: dat loai A, T1 = 3s, phd phan (rng = 0.25, dang 2, T2 =
0.32s, phd phan &ng = 2.4, T3 = 0.114s, phd phan trng = 2.35. Vi
thé khi tinh dong d4t phai xét nhidu dang dao ddng bac cao !

41
b) Kich dong ctia hé 1 bac tw do
Phwong trinh dao ddng cla hé 1 bac tw do chiu tai trong diéu hoa:
mi +cx +kx = Fysin 27 ft
Gia tri tirc thoi tai thoi diém t clia x dwoc xac dinh nhw sau:
POk
()= ©
| ‘2 - r 2
| 1_‘ S + :i}
‘\| o/ L fO
m — khéi lwong, ¢ — can van tbc, k — dd cirng
42
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Va d6 Ién cla ndi lwc P (phan &ng tir kich dong P) dwoc viét dwsi dang sau:

trong do

dwoc goi la ham loc / ham nap co hoc (mechanical admittance), la
ham khong th& nguyén

43

x — chuyén vi do luc tac dung tinh 1én hé SDOF va x — chuyén vi
luc tac dung ddng, quan hé nhu sau:

X=|H(f)|x

Kich déng gi6 khéng la ham sin diéu hoa, nhwng phé kich dong (ctia
gi6) gém téng ngéu nhién cia mot I6p cac rong cac tan sb S,(f) .
Trung binh quan phwong ctia mat do phé phan ng Sy(f) duoc xac
dinh qua ham nap co hoc tir phd kich dong (cta gié) nhw sau:

Se(N=|H'S:() @

Phwong trinh (4) cho hé 1 bac tw do (SDOF). Tuy nhién, néu ap
dung cho hé nhiéu bac tw do (MDOF) st dung phwong phap phan
tich modal tr& vé& phwong trinh (2) 1a hé 1 bac tw do véi luc P béng
P*, m bang m* v.v. (3). Day chinh la sy khac nhau gira nha cao
tang c6 nhiéu bac tw do va nha 1 tang 1 bac ty do !
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Trong linh v gi6-két cu, thu@ng xem tai trong do phan (rng cla kich dong
gi6 Ia t6 hop /chong chét clia 2 thanh phan: géc (background) va céng huong
(resonance). Thanh phan gbc chinh la phan ung gia tinh ctia phan thay 60|
(xung) cuda tai trong g|o do gié giat co tan sb thap hcvn nhiéu so vé&i tan sé
riéng thap nhat ctia két cAu. Thweng thanh phan gbc lay bang tai trong khi
dong cla riéng tai trong gié (khdng tinh dén phan (ng clia két cau).

Thanh phan cong hwéng Ia thanh phan thém vao do phan trng déng lwc hoc
ddi v&i loai xung c6 chu ky gan véi chu ky dao déng riéng clia két ciu. Nhw
vay phwong sai clia phan &ng do thanh phan xung ctia tai trong gié do cong
hwéng xac dinh nhw sau:

*Sp(f)df (5)

2 ow
GP:.L)

Phéan trng I&n nhat dwoc xac dinh bang t& hop cla gia tri trung binh ctia can
bac hai ctia tbng cac binh phwong ctia phan &ng gbc va céng hudng (nhan
véi hé sb dinh).

45

k '—x‘,, P - kr »
i
b)

P = external (aerodynamic) load
0 P = internal (static equiv.) load

Nomalized leod

€l Tirme jminutes|

Fig 6: Phan trng cia hé SDOF: (a) hé SDOF, (b) hé SDOF v&i cac Iwc can bang,
(c) kich dong va phan (rng (trung binh, géc — background va céng hwéng -
resonance)
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Square Root of Sum of Square Roots

fS(f) Structural response
spactrum

Phan tng céng
hwéng két cau

»

| RESCOMNANCE 2., R .,
‘ A6l wine excitation PhQ kich dong gid
| \ spectrum

BACKGROUND

1N

P

fo
Figure 8 — Background and resonance contributions to response spectrum.

Thanh phan gbéc va céng hwéng tham gia vao phd phan ting

47

Tranh tich phan phwong trinh (5), phan céng hwéng cé thé 1ay xap xi
bang hiéu rng tieng On trang (the well-known white noise approximation
(xem Simiu and Scanlan)):

Sp.r g] %fogp(fo)

Téng phan (ng max cta hé = phan (rng mean (thanh phan tinh) +- phan
(rng max ctia phan xung lay bang SRSS cua phan goc (background) va
phan cdng huédng (resonance), nhw sau:

P- }Si\/(é’ocp)z +(21p.2)°

0.577
=35 g =42 fiT + ——
8o : : V2In AT

f, —tan s6 dao dong riéng két cau, T = 3600 s (thoi gian kéo dai cla kich
dong). Phé Sp(f) co thé xac dinh chinh xac bang éng théi khi dong. Cac cong
thire trén dwoc str dung trong ASCE 7-05. 48
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RESPONSE

__ Mfmﬂj Tién dinh

VELOCITY

|
MECHANICAL RESPONSE
GUST AERO AERQ FORCE | 0!
SPECTAUM ADMITTANCE SPECTRUM ADMITTANCE SPECTRUM
|

Théng ké

resonance
FIG. 12.—ELEMENTS OF THE STATISTICAL APPROACH TO GUST LOADING
Gy =1+ gyoy(2)/ ¥(z) = | + 2gyIu/B+ R Davenport
\ P
Gy =1+2Iy\/g;-B+gk- R, ASCE 7-2005 w0

6. Tinh gié theo ASCE 7-2005

Dau vao: gi6 3s, d6 cao 10m, dia hinh dang C (twong dwong B
cua Viét Nam), chu ky lap 50 nam.
Phwong phap tinh:
Phwong phap 1 — quy trinh don gian (simplified procedure)
Phwong phép 2 — quy trinh phan tich (giai tich) (analytical procedure)
Phwong phap 3 - 6ng théi khi ddng (wind tunnel procedure)
Két cAu:
bao che,

két cAu chiju lwc chinh

O day chi yéu trinh bay phwong phap 2, hay st dung cho nha cao tang

50
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Ap lwc gi6 1&n két cu chinh:

Két cAu ctrng (T1<1s):
p =qGC, — qi(GC ) (Ib/ft*) (N/m?)

Két cdu mém (T1>1s):

P =4G¢Cp — ¢:(GCp) (Ibfft*) (N/m?)
Trong dé:
q = q, — ap lwc gio tai cao trinh z d6i voi mat day, q = gh — dbi véi mat hat
q; = ap lwc gié bén trong (gi6 am)
(GC,;) — la gia tri t& bang di voi tich clia ca hé sb G va hé s6 khi dong C
G =0.85 (hé sb giat déi v&i két chu cirng)

G; = tinh toan phu thudc vao chu ky T, hay tan sé riéng n, cla két cau

51

Chu yéu: phai xac dinh q, G va G;
g, = 0.613K,K,,K;V2I (N/m?); V in m/s]

TRONG ETABS va SAP200: phai tw tinh G hay
G; va input vao chuong trinh

Dia hinh dang B: thanh thj hay ngoai 6
Dia hinh dang C: néng thén (mé&) va phang

Dia hinh dang D: rat phang, thoang, mat hd, bién &
vung c6 bao v.v.

=0.87(0.77),1.0,115 LF=1.6

K4 — directional factor = 0.85

52
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+ Hé két ciu cirng (T, < 1s): G=10.85
Hoac tinh theo cac cong thirc sau:
-~ 1/6
G =0.925 (%ﬁ:ﬁz@) I, =c(§)
trong d6: phan géc Q tinh bang:
1
B+h){].ﬁ3

z

0- 9a=9, =34

1+0.63 (

+ Hé két cAu mém (T, > 1.0s):

P
G — 0005 1+ 171, /g5 0% + g2 R?
F=" 1+17g,1;
. 0.577
trong do: =.,2n _—
¢ 8x (3,600m) + e G.600n )
T=3600s, n, =1/T, 53

phan cdng hwéng — resonance R:

1
R = |—RaRwRp(0.53 +0.47RL)

VB

7.47N L; 1 1 3
p=—t Ny =IE L R= - (-
(1 + 10.3N,)5/3 Vs n 2n
B = damping ratio, percent of critical 1% - két cAu thép, 2% - két cAu BTCT

V; = mean hourly wind speed (ft/s) at height 7 =0.6h

- V3
_ -/ z .
V§=b(—10) | V —van toc co s& 3s

G = 0.85-1.05 (d6i v&i két cau bé téng cot
thép v&i hé s6 can nhét = 2%)
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Quan hé nha cao ting va G

Gust factor G
o
[4)]
o

0 10 20

30

40 50 60 70

S6 tang clia nha cao ting

80 90

100

110

120

130 140 150

Nhuw vay theo ASCE thi déy vao la gio6 giat 3s thi hiéu rng xung
(ddng) chi xap xi bang 1 doi vé&i nha 50-60 tang bé tong co6t thép 58
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Nha két cAu thép:

damping = 1%

TABLE C6-10 GUST EFFECT FACTOR - EXAMPLE

C Values
v 132 ft/s (40.23 mjs)
TABLE C6-9 GUST EFFECT FACTOR - EXAMPLE 5 360 ft (109.73 m)
C Values I 0.201
Zunin 30 ft (9.14 m) L 709718 Q1675 m)
= 13 o? 0.616
¢ 0.30 v, 107.95 f/s (32.95 m/s)
b 045 v 155.99 fi/s (47.59 ms)
a 0.25 Ny 1.31
b 0.84 R, 0.113
a 17 P 0.852
I 320 £t (97.54 m) Ry 0.610
Cix 13 n 5.113
i 1 Ry 0.176
Height (h) 600 ft (182.88 m) | 7 2.853
Tase (B) TOO Tt (3048 ) N R, 0.289
Depth (L) 100 ft (30.48 m) N g2 0.813
| 6, 1062 |
I3 0.501
ASCE 7-05 example o 745,00 shogs
PR 3787
59
7. Tiéu chuan Nga SNiP 2.01.07-85*
HAIMPY3KU K BO3OEUCTBUA
AKTyanuampoBaHHasa pegakuus
%
CHwull 2.01.07-85
WU3panue ochmumansHoe
Mockea 2011
60
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(1) TC Nga trwwéc nam 2000

JOLIRNAL OF

'1.!!1 engineering

- industrial
L) . Journal of Wind Engineering sErodymamics
ELSEVIER and Industrial Aerodynamics 88 (2000) 171-181 —_—

www.elsevier.com/locate/jweia

The wind load codification in Russia and
some estimates of a gust load accuracy
provided by different codes

Nikolai A. Popov®

The Srare Insvitute for Buildings and Structures (TsNHSK), Paustovsky ser., 3-203, 117463 Moscow, Russia

61
Table 1
General parameters ol wind loads
Code Average time Return period (yr) Height varying law
SNiP 10min 50 Power
ENV 1991-24 10 min 50 Logarithmic
ASCE 7-95 3s 50 Power
AS 1170.2 3s 20-1000) Logarithmic
Correlation o_[dg,v:uml'r
background st
. frequencies f, and f, .
Nguon Popov (2000) )
response
Tuy nhién Nga chi lay SSRS cho R
phan céng hwdng clia cac dang
dao dong 5k
Fig. 2. Response spectrum of structures under gust boads.
62
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In SNiP a total wind pressure W is determined as a sum ol average W, and pulse
(dynamic) W, components:

W= Wy + W, (la)
Here

Wi = wo s k(z)ey,, (1h)

Wy = Wall(z)vg, (lc)

where wy_ s is the normative wind pressure corresponding to a 3vr return period. 7.
and a 10min_average time, z(m) is the height, k(z) is the exposure factor (the
roughness coellicient), ¢ is the aerodynamic coellicient, y, is the reliability coellicient
that is used for a going from period Ts to any return period T, {(z) is the gust factor
depending on_the turbulence intensity and_peak factor. v is the spatial correlation

factor and ¢ is_the dynamic coeflicient.

Hé sb ¢ trong tiéng
Ngudn Popov (2000) Anh la gust — giat/xung

63

(2) TC Nga nam 2011, da chinh lai hau nhw
chi xét den 1 dang dao dao co’ ban
11.1.2 HopMaTHBHOE 3HAYEHME BETPOBOH HAIPY3KM W CHNeayeT OMpeAensTh KaK CyMMY
cpenHeH w,, WM TyJbCAUHOHHOH wj, COCTABIAIOMIHMX
W= Wit W S L

Ipu onpeneneHHK BHYTPEHHETO NaBICHHS w; IIYIbCALMOHHYIO COCTARIAIOLLYIO BETPOBON
HArPY3KH JONYCKACTCA HE YUHTHIBATE.

11.1.3 HopmaTuBHOE 3HAYCHHE CpEenHEH COCTABISIONICH BETPOBOH Harpy3ku w,, B
3BUCHMOCTH OT IKBHBAIEHTHOH BBICOTHI 2, HaJ TIOBEPXHOCTBIO 3EMIH CIENYET ONPEAETITh
no ¢hopmyne

W = wg k(2. )C, (11.2)

TJe Wg — HOpMAaTHBHOE 3HaYeHUe BETPOBOrO JaBNeHHA (Cm. 11.1.4);

k(z.) — K02 HUMEHT, YUHTHIBAIOILMIA HIMEHEHHE BETPOBOLO AABIEHHA AJIS BLICOTL Zo (CM.
11.1.5u 11.1.6);
¢ — a3poiMHaMHYecknit kodhduuuenT (cm. 11.1.7).

k(ze) = kyo(ze/10)™.
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Tabnuua 113

Mapaverp Twvn MecTioCTH
A B C
%3 0,15 0,20 (.25
Ko 1.0 0,65 0.4
Cio 0.76 1,06 1,78
b
>
x T z,=h _ N
Gu(2)=q,(h) |———>
]
|
b ]
e
]
-

h hstri;I Tze:zstrip qp(z)=qp(zslrip)

T2t g a=g,0)

z
h 4 T
.

Phan bé gi6 theo chiéu cao clia Nga (2011) lay
giéng nhw Eurocode 65

11.1.4 HopmaTupHOE 3Ha4eHHE BETPOBOTO TABNIEHHA Wy NIPHHHMAETCA B 3aBUCHMOCTH OT
BETPOBOTO paioHa no Tabmuue 11.1.. HopmaTuBHOE 3HaUeHME BETPOBOrO JAaBJIEHUS
NONYCKAeTCs OMNPEASNATh B YCTAHOBJICHHOM MOPAAKE HA OCHOBE JAaHHBIX METEOCTAHLIMH
Pocrugpomera (cM. 4.4). B atom cnyuae wy, [1a, cneayet onpeaensts no gopmyne

wo = 0,43 u_;,. (11.3)

rjie v, - aBrelHe BETpa, COOTBETCTRYIONIEE CKOPOCTH BeTpa, M/c, Ha yposhe 10 M Han

[OBEPXHOCTLIO 3eMaM i MecTHoctd Tunma A (11.1.6), onpenensemoit ¢
10-MHHYTHBIM WHTEPBAJIOM OCPEIHEHHS W TPERLIIAeMOl B CPelHEM OMH pas B

50 ner.
Tabnwuua 11.1
BerpoBble paitoHs Ia 1 11 m | Iv v VI | VII

(npuHMMalOTCA NO KapTe 3
npunoxerns JK)
wy , klla 0,17 10,23 | 030 | 0,38 | 0,48 | 0,60 | 0,73 | 0,85

S0 ligu nay van Ia s liéu clia chu ky 5 ndm quan tréc ! Hé s0
0,43 trong (11.3) la hé sb da chuyén déi tr 50 ndm xudng 5 ndm
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11.1.8 HopmartusHoe 3uaveHne MyMbCAlMOHHON COCTABIMIOMIEH BETPOBOH Harpy3ku W)
Ha SKBHBAJICHTHOH BEICOTE Z, CNEAYeT ONMpPEeNclaTh CIEAYIOUUM 06pasoM:

a) 1A coopyxenuit (M MX KOHCTPYKTHBHBIX JIEMEHTOB), y KOTODbIX MepBas YacTora
cobcTreHHEBIX Konebannit f; , Ty, Gonsiue npee/bHOro 3HaueHus coGCTBEHHON YacToThl f)

(cm. 11.1.10), — mo dhopmyne
w, = WUz )V, ‘ (11.5)

rZI€ Wy, — OLIPEfIeNIeTCs B COOTBETCTBHM ¢ 11.1.3;
(ze) — xO>OULUMEHT NyThCANMH ABNEHHA BETPA, TIPHHEMAeMbl o Tabmuue 11.4 wim
dopmyne (11.6) ans SKBHBATEHTHOH BBHICOTHL z. (eM. 11.1.5);
v — KO3(DHIMEHT NMPOCTPAHCTBEHHON KOppeNflUud MyIbCaluMi [aBleHHs BeTpa (CM.
11.1.11);

Khéng cé thanh phan resonance (dong cla két ciu),

PR
chi cé xung hay background cua gi6 théi. Cua ta thi
dau vao da co giat roi (gi6 3 s).
8(ze) = Cro(z/10)™
67

6) Ama Beex COOPYMKEHHH (M MX KOHCTPYKTHBHBIX JIIEMEHTOR), ¥ KOTOPBIX f| < f;j < fa, — no
dopmyne

w, =w,E(z, v, . (1.7

rie f> — BTopas cOBCTBEHHAS YACTOTA;
& — XOO(QGUIHCHT IUHAMMYHOCTH, ONpelenseMElii no pucynky 11.1 B 3aBHCHMOCTH OT
' napameTpa JIOrapHMAYeCKOro AekpeMeHTa konebanuii & (em. 11.1.1) u mapamerpa
€1, KOTOPBIH onpeaensercs no ¢popmyne (11.8) ans nepBoit coGCTBEHHOIH YaCTOTHI f);

_ v Wok(Z,,( )’Y;

5= s (11.8)

Ké dén resonance (dong cua gi6) bing hé sb & (hé sb nay
khéng phuy thudc vao gia tri z gibng nhu G ciia My) +
background qua hé sb {(z.) (nhu vy hé s nay ciing
khéng phy thudc vao z gidng nhu M¥) va hé sé v (hé sb
tuong quan hay size reduction effect).
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Jlis KOHCTPYKTHBHBIX JJIEMEHTOB Z,x — BBICOTA Z, HA KOTOPOH OHM PACHONOKEHbI; A
3NaHUR U COOPYIKEHUA Zy = 0,7h, rAe A — BBICOTA COOPYKEHMIA;

13
3 =
| 8=015 I —————
2 T [ T
T LT 5=03
// i
1 ,
!
0,05 0,10 0,15 0,20
Pucynox 11.1 ~ Koaprunen o AKHAMHYHOCTH
69
Ta6nwua 11.6
o, M Kos(yduumeHT v nipH X, M, paBHOM
5 10 20 40 80 160 | 350
0,1 10951092 0,88 ]0,83] 0,76 | 0,67 | 0,56
5 10,8910,87]0,84 0,801 0,7310,65] 0,54
10 [ 0,851 0,84 [ 081 1077107110641 0,53
20 10,8010,78 10,76 | 0,73 1 0,68 | 0,61 | 0,51
40 10,721 0,72 10,70 1 0,67 | 0,63 | 0,57 | 0,48
80 {0,63]0,63106!1]059]0,56]051 0,44
160 | 0,53 10,53 10,521050]047 0,44 ] 0,38
Hé sb twong quan: do tai trong gié trén dién I&n
phai ¢ giam tai cho thanh phan xung va ddng
70
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Gigi han tan sb van nhw cii

Tabnuua 11.5

BeTpoBble paiioHb
(npu HHIE aloTcslpno Kapte 3 i Tu
npuaoeHus 2K) 5=03 [ 8=0,15
Ia 0,85 2,6
| 0,95 2.9
11 1,1 3,4
111 1,2 3.8
v 14 4,3
v 1,6 5,0
VI 1,7 5,6
VII 1.9 5,9

H&u nhu khéng ¢ trueng hop f,<f_<f;, nén khéng phéi tinh
phtrc tap. Vi du: T1=1s, f1=1, f2=6.25, f3=17.54 nhw vay

luén xay ra f1=1 < fL < f2=6.25 »

HAu nhu khéng cq trvdng hop f2<fL<f3, nén khéng phai
tinh phure tap doi véi nha BTCT.

Vi du: nha 20 tAng: T1=2s, f1=0.5, f2=3.125, f3=8.77 nhuw
vay luén xay ra f1=0.5 < fLmax = 1.9 < f2=3.125

Vi du: nha 30 tAng: T1=3s, f1=0.33, f2=2.08, f3=5.85 nhuw
vay luén xay ra f1=0.5 < fLmax = 1.9 < f2=2.08

Vi du: nha 40 tang: T1=4s, f1=0.25, f2=1.56, f3=4.38 nhw
vay ludn xay ra f1=0.25 < fL = 1.4 < f2=1.56 tw vung IV
tré xudng khéng phai tinh
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Hé sb do tin cay hay LF: ciia Nga LF=1 néu |y dung ap
lwe gio 10 phat, chu ky 50 nam.

Vi van gi s6 liéu 10 phat, 5 ndm tlr 40 ndm nay nén
nén LF =1.4.

Nga tinh xac xuét xay 1 lan trong 50 nadm.

Tuy nhién, nén chu y Ia TC Nga c6 thém hang hay muc
dd quan trong cla codng trinh (TCVN da bé qua diém
nay)

My la 10% trong 50 nam, LF = 1.6 twong duwong v&i xay
ra 1 1an trong 500 nam.
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8. Kién nghi cho Viét Nam
Thém hé s6 tam quan trong cho gi6 giong nhw dong dat va chi mot
hé s6 do tin cay hay vuwot tai véi nha co tudi tho 50 nam, LF=?
Xé&c dinh rd dau vao l1a 3s, 10 phat hay 1h (néu 3s theo ASCE, néu
10 phut theo NGA hay EN). Chu y: nuwéc ta la nwéc co bao
Ap dung phuong phap hé s6 giat G voi thoi gian kéo dai cta 1 con
gié (10 phut — NGA, EN, 1h — My, Uc, Canada) — twong tac dong
hoc gio-két cau
Cac hé sé khi dong C?
Gi6 ngang (cross wind), gi xoan, mét 6n dinh khi dong h/d > 10 (it
xay ra do ty Ié chiéu cao va chiéu réng nha da khong ché trong Tiéu
chuén thiét ké): thi nghiém trong éng thdi khi dong
Gi6 tac dung I&n vach kinh, két cu bao che
Tién nghi (gia téc)
Thi nghiém éng thdi khi dong

Van dé gidm chan dbi v&i nha cao tang
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Cac théng tin vé gié co |18 twong dbi ré trong tinh
toan thiét ké nha cao tang!

Cam on Quy vi !
Thank you very much for attention !
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