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TOM TAT

DPong dat 1a mot tham hoa thién nhién nguy hiém. Viéc xac dinh tac dong ciia dong dét lén
cong trinh 1a van dé phirc tap, trong d6 viée xac dinh dugc chu ky dao dong riéng ciia cong trinh dong
vai tro quyét dinh trong cac bai toan thiét ké khang chan cho cong trinh xay dung. Trong bai bdo nay
chu ki dao dong riéng ciia nha nhiéu tang duoc xac dinh dya trén cac cong thirc thyc nghiém trong cac
tiéu chuén thiét ké va bang phan mém phan tich két cdu Sap2000. Bai bao ciing chi sy pht hop va tinh
chinh xé4c ctia cac phuong phap tinh toan chu ky dao dong cuia nha nhiéu tang. Chu ki dao dong phu
thuoc vao khéi lugng va do cimg cua cong trinh. Vi nhitng cong trinh ¢6 chiéu cao nho hon 14 tang
(khoang 50m) thi c6 thé ding cong thirc thuc nghiém theo TCVN 9386-2012 dé xac dinh chu ki, luc
nay anh huong cua dang dao dong dau tién chiém chi dao. Véi nhitng cong trinh c6 chiéu cao 16n hon
nén dung phan mém phan tich két ciu dé xac dinh va khi tinh dao dong theo phan mém can ké t&i hé
s6 anh huong cia tuong chén.
Tir khéa: Chu ky dao dong, dong dat, nha nhidu tang, khang chan.

Nhdn bai: 18/3/2019 Hoan thanh phan bi¢n: 26/3/2019 Chdp nhan bai: 31/3/2019

1. MO PAU

DPong dat 1a mot tham hoa thién nhién gy tac dong rat nguy hiém dén cong trinh xay
dung. Anh huéng ciia n6 khong chi dimg lai ¢ su rung dong ciia mat dat ma nd con gy ra
song than, bao lam sup d6 nha cira va cac cong trinh gy ra cai chét cho hang triéu nguoi.
Théng ké cho thiy nam 1556 tai Thiém Tay, Trung Qudc da xay ra tran dong dat co cuong
d6 khoang 8 cudp di sinh mang cua 830.000 nguoi va 1am sip gan nhu toan bd co so ha
tang, quét sach mot ving rong 1on 800km (Nghién ciru thé gidi, 22/1/2019). Trua ngay
1/9/1923 tai khu vuc Kanto xay ra mot tran dong dat manh véi cudng do 7,9 khién cho 90%
toan nha cta Yokohama bi hu hong nang, 2/5 thanh ph6 Tokyo bi pha hity (Thanh Nién
11/3/2011).

Chung ta thuong cho rang cac toa nha sup do 1a do chinh dong dat lam rung lic dir
do6i hay tach doi mat dat tai vi tri do. Nhung su that thi phuc tap hon nhiéu, cac mang kién
tao dich chuyén 1én nhau & rat sau dudi long dat cach xa nén tang ctia cac cong trinh con dut
giy thi hiu nhu khong x4y ra ngay tai vi tri cong trinh sup d6. Khi dong dat xay ra chung c6
thé lam hong 16p dét nén ¢ dudi cong trinh, nhung & mdt mac do thép hon dong dét tao ra
cac song xung kich truyén vao cac két cau lam cong trinh bi rung lac qua lai. Sy rung lac nay
phu thugc vao hai yéu t6 d6 1a khoi lugng va d¢ cling ctia cong trinh. Véi cung loai vt licu
va hinh dang nhat dinh cua cot thi do cung phu thudc phﬁn 161 vao chiéu cao. Thyc té thi cac
toa nha thip c6 xu hudéng cing hon va it thay d6i hon con nhimng toa nha cao thuong c6 Xu
huéng mém hon thay dbi nhiéu hon. Giai phap dwa ra 1a thay vi xay nhiing toa nha cao thi
nguoi ta lai xdy nhing toa nha & muc trung binh dé ching ctmg hon, thay dbi it nhat c6 thé
va cho rang sé it chiu tic dong clia dong dat hon. Tuy nhién dén nim 1985 nguoi ta di phai
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thay d6i lai suy nghi 4y, mot tran dong dat 1on & Mexico city ¢6 cuong do 8,1 1am cho hau
hét nhing toa nha c6 chiéu cao trung binh véi sé ting tir 6 dén 20 tang bi sup d6 con nhiing
tdoa nha thap hon 6 ting hodc cao hon 20 tang thi hau hét it bi anh hudng (theo The New
York Times 5/11/1985, Soha 20/9/2017, Vicki V. May. 26/01/2015). Hién tuong cac nha cao
hon it bi anh huong trong khi cac nha c6 s6 ting trung binh lai bi pha huy duoc giai thich bai
hién twong cong huong. Khi tan sb cia cac lan song xung kich cua dong dat tring véi tan sb
dao dong riéng cta cac toa nha tim trung, mdi lan séng xung kich lai khuéch dai thém sy
rung lic ciia toa nha, giéng nhu sy thic day cung nhip véi chiée xich du 1am cho né dao
dong dir doi hon va cudi cing 1a sup do.

Nhu vay chu ky dao dong riéng ciia cong trinh 1a mot yéu té quan trong trong viéc
danh gia tac dong cua dong dat 1én cong trinh. Viéc xac dinh chinh xac chu ky dao dong
riéng clia cong trinh dong vai trd quyét dinh dén viéc xac dinh tac dong cua dong dat trong
thiét ké khang chan cong trinh xay dung Ngay nay, cac ki su két hop cung véi cac nha dia
chat, dia chan hoc du doan duoc tan s6 cua cac tran dong dat c6 thé xay ra tai vi tri xay dung
Vian dé con lai 1a xac dinh tan s6 dao dong riéng ciia cong trinh nhu thé nao cho chinh xac dé
khong xay ra hién twong cong huong. Nhimng bai toan vé nha cao tang ludn 1a nhimng bai toan
phirc tap, dic biét 1a khi né chiu anh huéng cua cac tac dong dic biét nhu 1a dong dat. Bé
giai quyét tot cac bai toan vé nha cao tang chiu anh hudng tir tac dong dong dat cling nhu gio
dong ta can xac dinh duoc chu ky dao dong riéng dé dua ra cac bién phap ciing nhu canh bao
cac van d& nguy hiém tac dong dén cong trinh.

Hién nay, trong thyc hanh thiét k& & Viét Nam c6 hai phwong phéap chinh dé xac dinh
chu ky dao dong riéng ctia nha cao tang. D6 1a ap dung cac cong thirc thuc nghiém va su
dung cac phdn mém may tinh nhu Sap 2000, Etab, StaDDIII. Viéc tinh toan theo cac phuong
phap khac nhau cho ra cac két qua rat khac nhau voi cing mot cong trinh. Vi vay, viéc lwa
chon phuong phép tinh toan pht hop véi dac diém cong trinh nhu s6 ting nha 1a mot van dé
can duoc 1am 13, dé gitip cho viée du toan tinh toan phan tmg dong cua cong trinh chinh xac
hon. Nhan & su nguy hiém cua hién tuong cong huong ciing nhu tim quan trong cta chu ky
dao dong riéng ciia nha cao tang. Muc tiéu ctia nghién ciru 1a danh gia cac phuong phap xac
dinh chu ky dao dong th()ng qua cong thirc thuc nghiém trong cac chi dan thiét ké cling nhu
phuong phap sir dung phan mém may tinh. Théng qua viéc tinh toan chu ky dao dong rleng
cua mot s cong trinh nha cao tang bang cong thirc thuc nghlem theo tiéu chuan clia mot s6
qudc gia va so sanh voi két qua tir phan mém phan tich két ciu Sap2000, mot s nhan xét va
kién nghi quan trong lién quan dén cac yéu t6 anh huong dén dao dong cia cong trinh ciing
nhu mue d§ chinh xac ctia cac cong thirc tinh duoc rit ra.

2. CAC PHUONG PHAP XAC PINH CHU KY DAO PONG CUA NHA NHIEU TANG
2.1. X4c dinh chu ky dao ddng riéng co ban (T1) ciia nha cao ting theo cong thirc thuc
nghiém

2.1.1. Theo tiéu chudn Viét Nam

a) Theo tiéu chuan thiét ké cong trinh chiu dong d¢it TCVN 9386:2012 (Tiéu chuan qudc gia
TCVN 9386:2012).

Dbi véi cong trinh c6 chidu cao khong 16n hon 40m, gia tri T (tinh bang gidy) c6 thé
tinh gin dang theo biéu thuc sau:

1338



TAP CHI KHOA HQC & CONG NGHE NONG NGHIEP ISSN 2588-1256 Tap 3(2) - 2019

T =CoxH™ 1)

Trong do:

C: = 0,085 d6i v6i khung thép khong gian chju mémen; Ci = 0,075 d;')i voi khung
b(f:tf)ng khong giar} chiu mémen va }(hung thép co giang 1éch tam; C; =Q,050 doi voi cac ket
cau khéc; H la chi€u cao nha, tinh bang m, tr mat méng hay dinh ctia phan cting phia dudi.
b) Theo Chi dén tinh toan thanh phan dong cta tai trong gié TCXD 229:1999.

Cong thire 1: T,=axn ¥

Trong do:

n 13 s6 ting nha;

o 1a hé sb phu thudce vao két cAu ctia nha va dang nén;

‘ D6i v6i nén ’méng ¢6 dang trung binh thi: Nha tim 16n a = 0,047; Nha & tuong chiu
luc bang gach Vfl‘ bloc 16n o = 0,056; Nha truong hoc va cac cong triph cong cong @éc véi
tl{(‘mg chiu lyc bé‘ng gach da va bloc 16n a = 0,065; Khung bétong cot thép toan khoi tuong
bang gach hodc bang bétong nhe a = 0,064;

Khung thép chén gach hoac bétdng nhe a = 0,08.

H
Cong thuc 2: T = ux—— 3

Trong do:

H 14 chiéu cao nha tinh bang (m);

D 1a kich thudc bé rong mat don gi6 tinh bang (m);

ulahé $6 phu thudc vao dang két cau;

Nha c6 hé théng chdng gi6 bang khung bétong cdt thép u = 0,09;

Nha c6 hé théng chdng gié bing tudng xay gach, da hodc bétong thuong;

Nha c6 hé théng chdng gié bang tim tudong bétong cdt thép.
2.1.2. Theo tiéu chuan ciia mot $6 nuede

Mot s cong thice thuc nghiém xac dinh chu ky dao dong nha nhiéu ting ciia cac
nudce duogc ligt ké trong Bang 1.

Bdng 1. Cong thuc thuc nhiém chu ky dao dong riéng T

Nuédc Téc gia T1 Nhan xét
T. Taniguchi ~ T1=(0,07...0,09)n Trén co s thuc nghiém s 16n nha &
T1=(0,06...0,1)(n+0,5)  Tokyo va Yokohama
Nhat 2n+1
Ban T, =(0,12..0,4) x C6 gié tri cho tit ca cac loai nha
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Tiéu chuan H H Cong trinh ¢ twdong gach hay tam
khéng chan Tl =0, OBXT x 2L+h 16n b§t6ng cot thep chiu lue. (h 1a do
(1968) H cao tang) )
T, =0,09x N Cong trinh bétong cot thép
T, - 0,10x - Cong trinh thép
JL
M F. P. Ulrich T1=(0,01...0,035)H Qua khao sat 400 ngdi nha c6 cac
y D.S.Carder  T1~0,02H dang két cAu khéc nhau.
K. Nakagava T1=(0,128..0,264)n Trén co so thuc nghiém 53 ngdi nha
H
T,=(0,07...0,13) x ——
JL
So tay tinh Nha so do cung H .
A =— ; Nhalap gép o = 0,047
toan C{Qng l},rc T, =0,075><,u><\/t H L ; Nha lap gép o = 0,0
Lienxo ~ hoc cong trinh Nha da o= 0,056; Truong hoc va

T, = axn

(cti) nha cong cong xdy bang gach, da
khéi o = 0,064; Nha khung chén
gach hodc bé tong nhe o = 0,08

(V6i H la d¢ cao cong trinh; L la bé rng va n ld sé tang ciia cong trinh.)

2.2. Xac dinh chu ky dao ddng riéng ciia nha cao tang theo chwong trinh phin mém
may tinh

Khi khai béo trong phan mém phan tich két ciu, ta b qua anh hudng cua tudng xiy
gach chén t6i cong trinh. Nhung thuc té thi ching vin ¢6 anh hudng téi cong trinh, khi hé
két cau duoc bod sung thém cac tdm tudong gach chén, rd rang ching 1am ting do clng cua
cong trinh 1én va tir d6 lam giam chu ki dao dong cua cong trinh. Chinh vi viy ma két qua
xac dinh chu ky dao dong riéng cua cong trinh khi st dung cac chuong trinh may tinh
thudng 16n hon khi tinh theo cong thirc thuc nghiém, day 1a mot vin dé cac ky su hay gip
phai khi xac dinh phan tng dong ciia nha cao ting. Theo két qua nghién ctru cua Kocak va
cs. (2013), cac tac gia da lam thi nghiém védi cac cong trinh c6 twong gach chén va khong co
tuong gach chén. Két qua cua bai nghién ctru két luan khi c6 thém tuong gach chén thi chu
ky ctia cong trinh bi gidm di con khoang tir 68%-76% so v&i khi khong c6 tuong gach cheén.
Do d6, phan tich dao dong bang cac phan mém két cdu ta lay chu ky tinh ra tir phan mém
may tinh nhan voi hé s6 giam chu ki do anh hudéng ciia tuong gach chén trung binh 14 0,7.
Trong nghién ciru niy téc gia ciing kién nghi str dung hé sé diéu chinh 1a 0,7 nhu cong trinh
khoa hoc dd duoc cong b phia trén.
2.2.1. Cdch xdc dinh khoi hrong cong trinh tham gia dao dong

Chu ky dao dong phu thudc vao khdi luong cong trinh, vi vy viéc xac dinh chinh
xac khdi lugng ctia cong trinh trong khai bao phan mém s& anh hudng 16n t6i két qua chu ky
dao dong tinh dugc theo cic phan mém may tinh. Theo TCVN 9386-2012 can phai xét téi
cac khoi lugng lién quan ti tat ca cac luc trong truong xuét hién trong to hop:

> Gii “+> e X Qi 4)
Trong do:
G, 1a tinh tai cua tang thi i;

Qi 12 hoat tai cia tAng thi i;
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yeila hé s6 t6 hop co xét dén kha ning 1a hoat tai Qxikhong xudt hién trén toan bo
cong trinh trong thoi gian xay ra dong dat. Hé s6 nay con xét dén sy tham gia han ché cia
khdi lugng vao chuyén dong ciia két cau do mdi lién két khong cung giira ching: yei = ¢ x
y2,i. Trong d6: ¢ va y.,i dugce xac dinh theo Bang 2 va 3.

Bing 2. Gia tri y2i d6i v6i nha

Tac ddng tai trong dat 1én nha, loai Wi
Loai A: Khu vuc nha 6, gia dinh 0,3
Loai B: Khu vuc van phong 0,3
Loai C: Khu vuc hi hop 0,6
Loai D: Khu vuc mua ban 0,6
Loai E: Khu vuc kho luu trit 0,8
Loai F: Khu vyc giao thong, trong lugng xe < 30 kN 0,6
Loai G: Khu vuc giao thong, 30 kN < trong lugng xe < 160 kN 0,3

Loai H: Mai 0
Bdang 3. Gia tri cta ¢ dé tinh toan e;

Loai tac dong thay doi
Cacloaitir A - C*

Tang ®
1,0

Mai

Cac teflng dugc st dung dong thoi 0,8
Cac tang dugc st dung doc lap 0,5
Céc loai tir D-F* va kho luu trix 1,0

2.2.2. Cac budc khai bao, xdy dung cong trinh theo quy dinh trong Sap2000

Khai bao dic trung vat liéu (Define -> Materials... -> Add new material) nhu hinh
1a; khai bao tiét dién dam, cot (Define -> Section properties -> Frame sections) nhu hinh 1b;
khai bao tiét dién san, vach (Define -> Section properties -> Area sections) nhu hinh 2a va
khai bao hé sb khdi luong tham gia dao dong khi tinh chu ky dao dong riéng (Define ->
Mass source) nhu Hinh 1b.

Material Property Data Frame Properties

General Data -
M aterial Mame and Display Color B25 | iceciticy Elcic
Material Type | Concrete -] filcltiropers Import Mew Property... |
Material Motes ModifyS how Motes | 2525

Add Mew Property... |
\weight and hass Urits
“ufsight per Unit olurme [251 KM.mC -] Eiﬂsﬂi% Add Copy of Property |
Mass per Linit Valume EXEER] CED:SD
Teaterie Propary Data Consco ModiyiShon Propert.. |

By
Modulus of Elasticit. E 30000000 C70x70 |
Poisson's Ratio, U 0.z B%UDK%UD
Coefficient of Thermal Expansion, 4 3 900E-06 Dinas
Shear Modulus, & 2500000 D45RZ5 v
Other Properties for Concrete Materials
Specified Concrete Compressive Strength, Fo 27570 032
I~ Lightweight Concrete Cancel
Shear Strength R eduction Factsr
N s 1z = A 1:A
I Switch To Advanced Property Display Hinh 1. (1&) Khai bE}O dac trErrlg vat he_:u.
c 1z tA 1A A A
Cancel (1b) khai bao tiét dién dam, cot.
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3. TINH TOAN CHU KY DAO PONG CUA NHA NHIEU TANG

3.1. Cong trinh nha 14 ting c6 chiéu cao 49,8 m va mit bang tang dién hinh la 24,8 x

26,6 m

Két qua tinh theo cong thirc thuc nghiém dugc trinh bay trong bang 4 va két qua tinh

theo phan mém Sap2000 trong hinh 3.

Pham vi nghién ctru cua dé tai la cac cong trinh c6 dang dao dong dau tién chiém chu
dao nén sau khi phan tich mé hinh bang phidn mém Sap2000, chi c6 3 chu ky ddu tién duoc
xuit ra dé so sanh phén tich. Lay 3 chu ky dao dong dau tién do may chay xuat ra: Ty =
1,976 (s) dang dao dong riéng thu nhét theo phuong 24,8 (m); T> = 1,486 (s) dang dao dong
riéng thir nhét theo phuong 26,6 (m); T3 = 1,002 (s). Kiém tra trén mo hinh Sap2000 thi thay

day 1a dang dao dong xoan nén khong xét trong nghién ctru nay.

Shell Section Data

Section Hame |san

Modifu/Shaw. .. |
Diizplay Calor I_

Section Motes

Type
* Shell - Thin
" Shell - Thick
" Plate - Thin
" Plate Thick
" Membrane
7 Shell - Layered/Monlinear

M aterial
M aterial Mame + | E25 ﬂ
M aterial Angle 0.
Thickness
tMembrane 0.1
EBending 0.1

Concrete Shell Section Design Parameters

M odify/Show Shell Design Parameters. .. |

Stiffress Modifiers
Set Modifiers... |

= Cancel

Define Mass Source

M azs Definition
3
(+
3

Defing Mass Multiphier for Loads
Load M ultiplies

TLBT |

ikl

(@)

(b)

Hinh 2. (a) Khai bao tiét dién san, vach (b) khai bao hé s6 khdi lugng tham gia dao dong.
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Bing 4. Chu ky dao dong cong trinh 14 tang tinh theo thuc nghiém

Nude Tac gia Ty Chu ky (S)
T1=(0,07...0,09)n T,=(0,98..1,26)
T1=(0,06...0,1)(n+0,5) _
Nhat Ban T. Taniguchi TV T1=(0,87..145)
T, =(0,12...0,4) x T=(0.37...1.24)
Tiéu chuan khang T —009x _
chén (1968) RSN T1=09
Mo F. P. Ulrich T1=(0,01...0,035)H T1=(0,498...1,743)
y D. S. Carder T1~0,02H T.=0,996
T, = (0,128..0,264)n
K. Nakagava (007013 H T.1=1,792...3,696
' =(0,07...0,13) x —— T1=0,7...1,3
1 \/E 1
A S6 tay tinh toan Nha so d6 cling
Lién xo dong luc hoc con H
(ci) tr‘inr% HENOCCONE 1 —0,075% ux+/L ; w=r T.=0,75
T1=Cex H¥* T1=1,406
. TCVN 9386-2012 _
A Ti=axn =
Viét Nam TCXD 229-1999 1=a gy T1=0,896
Ti=ux o T.=0,628

Xét dén anh hudng ciia tudng chén, cac chu ky tinh ra nay can nhan véi hé sb dicu
chinh1a 0,7: => T1 = 0,7x1,976 = 1,383 (s) va T> = 0,7x1,486 = 1,040 (s).
Modal Participation Factors

File View Format-Filter-Sort Select  Options

Urnits: &3 Noted |Mnda| Paricipation Factors

DutputCase | StepType StepNum Period UX Uy Uz R¥ RY
Text Text Unitless Sec KN-52 KN-s2 KN-s2|  KN-ms2[  KN-m-s2

b | MODAL Mode 1) 197E735/000000001103  B4E97832 747261 -J00RSBOZ3 993867
MODAL Mode 2 1485308 94969042 000000002867 | 00000000G151| 0000000024 77|  -2830.51324
MODAL Mode 3 1007FE 137185413 0.0000002432| 0.000000232| 0.000000004| 369 440685
MODAL Mode 4 0429689 37399673 100000007125(1.000000024%5| 00000009026 85217883
MODAL Mode B 0323 1237905 0000000363 0.00000M7HT|  O0000NB| 278747
MODAL Made B 0242955 0000001904  -3R2G1R4B|  1BABAOZR| 105.3234%2| -251 210802
MODAL Made 70 0195490 00000003762 3367375 GROROREG| 7AR7ROG406| 784150037
MODAL Made Bl D1WG03  B03472 DO0000SRIS| OOO000GZ57|  OO0MIGS| 487 415337
MODAL Mode 8 01932 0000001RRA  DBR4ZFI|  A21FR3R| 4RI 122594RE5
MODAL Mode 100 019327 000000371 -3G43168  A96407R)  J0BEAFOIE  FA.3209
MODAL Mode 11 019242 10843293 -D.000004013| 0000O00338E|  0.0000R3| -203 324535
MODAL Mode 12 0178608  0.251146 0.000004413 0.0000004329 0ooood) 0119173

Hinh 3. Két qua phan tich chu ky dao dong riéng cong trinh 14 ting theo Sap2000.
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3.2. Cong trinh 19 ting, cao 68,4 m va mit bing ting dién hinh 12 40 x 24 m

Két qua tinh theo cong thirc thyc nghiém dugc trinh bay trong bang 5 va két qua tinh

theo phan mém Sap 2000 di xét dén hé s6 anh hudng cuia tuong chén 0,7 1a:

T1=0,7x2,961 = 2,073 () va T = 0,7x2,276 =1,593 (s)

Bing 5. Chu ky dao dong cong trinh 19 tang tinh theo thuc nghiém

Nudc Tac gia T Chu ky (s)
T:=(0,07...0,09)n T1=(1,330..1,710)
T1=(0,06...0,1)(n+0,5) T1=(1,170..1,950
T. Taniguchi 1= )
2n+1
Nhat Ban T, =(012..0,4) T1=(0,433...1,442)
TC khang chin T =009 i _
(1968) 1 1 X .\/E T]_— 1,32
F. P. Ulrich T1=1(0,01...0,035)H T1=1(0,684...2,394)
D. S. Carder T1~0,02H T:=1,368
~ T1=(0,128..0,264)n
My <. Nakagava 1= ) y Ty =2,432...5,016
' T,=(0,07..0,13) x—= T1=1,030...1,910
1 ( ) \/E 1
i S6 tay tinh toan Nha so d6 cimg
Lién x0 N o
~ dong luc hoc cong ) H _
(ctl) Tinh T,=0,075xuxLip=7  T1=1100
Ty =Cix H¥
e T.=1,784
. TCVN 9386-2012 Ti=aXxh
Viét Nam T:=1,280
TCXD 229-1999 H
T1=uxB T1=1,322

3.3. Cong trinh 11 ting, cao 40,8 m va mit bing ting dién hinh 12 48 x 26 m

Két qua tinh theo cong thirc thuc nghiém dugc trinh bay trong bang 6 va két qua tinh

theo phan mém Sap 2000 di xét dén hé s6 anh huong cuiia tuong chén 0,7 1a:

T1=0,7x1,869 = 1,308 (s) va T3 =0,7x1,292 = 0,904 (s)

Bing 6. Chu ky dao dong cong trinh 11 tang tinh theo thyc nghiém

Nudce Tac gia T1 Chu ky (s)
T1:(0,07...0,09)I1 le (0,7700,990)
N T1=(0,06...0,1)(n+0,5) T.=(0,690..1,150)
T. Taniguchi ontl ’ '
T,=(0.12..0,4) T.=(0,332...1,108)
Nhat Ban . v
TC khang chan T =0.09x L _
(1968) 1 1 X \/E Tl - 0,560
F. P. Ulrich T1=(0,01...0,035)H T1=(0,408...1,428)
D. S. Carder T:~=0,02H T,=0,816
e T1=(0,128..0,264)n 1410, 2010
y H 1= > seely
K. Nakagava T, =(0.07..013)x 7 T1=0,436...0,810
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S6 tay tinh toan

Nha so do cung

Lién xo dong luc hoc cong H
(cii) dinh T,=0,075x ux+/L ; u=y T1=0467
T.=Cix H# ~
n TCVN 9386-2012  Ti=aXxn Ti=1.211
VietNam - 1oxD 229-1999 H T1=0,704
T1:|JXB T1:0,560

3.4. Cong trinh 9 ting, cao 33 M va miit bang tang dién hinh 13 48 x 26 m

Bing 7. Chu ky dao dong cong trinh 9 ting tinh theo thyc nghiém

Tap 3(2) - 2019

Nudc Tac gia Ty Chu ky (s)
T:=(0,07...0,09)n T1=(0,630..0,720)
- T1=(0,06...0,1)(n+0,5) T = (0,570..0,950)
T. Taniguchi onTl ’ '
T,=(012..0,4) T.=(0,302....1,007)
Nhat Ban . ™
TC khang chan T -009x—1 _
(1968) 1 3 X \/E T]_ - 0,580
F. P. Ulrich T.1=(0,01...0,035)H T1=(0,330...1,155)
D. S. Carder T1=0,02H T, =0,660
My T = (0,128..0,264)n 15 2a76
H 1= 1, el
K. Nakagava T, =(0.07.013) o Ty =0,448...0,832
Lién x6 S6 tay tinh toan Nha so d6 cling
enxo dong luc hoc cong H T.1=0,480
(cil) NS T, =0,075x uxL;p="
trinh ! L
Ti=Cix H¥ T:=1,033
. TCVN 9386-2012 -
e T.:= n =
Viét Nam TCXD 229-1999 1=axX g T1=0,576
Ti=px o T.=0,473

Két qua tinh theo cong thirc thyc nghiém dugc trinh bay trong bang 7 va két qua tinh
theo phan mém Sap 2000 di xét dén hé s6 anh huong ciia tuong chén 0,7 1a:

T1=0,7%1,328 = 0,930 (s) va T3 =0,7x1,043 = 0,730 (5).

Dua trén két qua tinh toan chu ky cong trinh s ting thay déi tir 9 dén 19 ting, mot
s6 két luan co ban co thé rit ra duoc nhu sau:

Thir nhéat: Cong trinh c6 chiéu cao 16n hon thi chu ky dao dong riéng cua cong trinh
d6 16n hon. Ta c6 thé hiéu khi cong trinh cang cao, né cang mém va thoi gian dé né thuc
hién hét 1 dao dong toan phan cang lau dan dén chu ky cang 16n. Chu ky phu thudc vao
chiéu cao cuia cong trinh.

Thir hai: trong cling mét cong trinh, ta thdy ring cong trinh dao dong theo phuong co
chiéu dai 16n hon thi ¢6 chu ky nhé hon. Chu ky phu thudc vao kich thude cac phuong cia
mit bang cong trinh.

Nhitng phan tich & phan trén di dua ra mot mdi quan hé tong quan giita chu ky voi
chiéu cao va kich thudc mit bang trong pham vi nghién ctru. C6 thé thiy chiu cao va kich
thude mat bang 13 cac yéu t6 anh hudng téi do cimg ctia cong trinh s& co tac dong 16n téi gia
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tri ctia chu ky dao dong riéng ciia cong trinh nha cao ting. Ngoai ra khdi lugng 1a mot tham
s6 ciing rat nhay véi chu ky dao dong ciia nha cao tang.

Céc cbng thirc thuc nghiém chi xac dinh dugc chu ky cua dang dao dong dau tién,
cach tinh nay phit hop véi cac cong trinh c6 dang dao dong dau tién chiém chi yéu. Dé xac
dinh sy chinh x4c cta phuong phép tinh nay, cac gia tri ciia chu ky dau tién tinh theo cic
phuong phép dugc trinh bay trong Bang 8.

Bing 8. Chu ky dao dong ddu tién xac dinh theo cac phuong phap (don vi 1a gidy)

PP/Tang 9 tang 11 tang 14 tang 19 tang
Sap2000 0,93 1,308 1,383 2,073
TCVN 9386-2012 1,033 1,211 1,406 1,784
TCXD 229-1999 0,576 (0,473%) 0,704 (0,56*) 0,896 (0,628%) 1,28 (1,322%*)
Lién X0 cii 0,48 0,467 0,75 1,10
Nhat Ban 0,448...2,376 0,436...2,919 0,7...3,696 1,03...5,016
My 0,302...1,007 0,332...1,108 0,37...1,24 0,433...1,95

(*TCXD 229-1999 6 hai cong thirc thuc nghiém, gid tri trong ngodc don la ciia cong thirc thir 2).

4. KET LUAN VA KIEN NGHI

Két qua tinh toan bang phan mém Sap2000 rat gin voi cac gia tri tinh tir cong thirc
thuc nghiém trong tiéu chuén thiét ké cong trinh chiu dong dat TCVN 9386:2012, dic biét 1a
cac cong trinh nho hon 14 ting c6 chidu cao khoang 50 m. Trong phan tich c6 mot cong trinh
cao nhét 13 19 ting c6 két qua tinh toan theo TCVN 9386:2012 khac nhiéu nhét véi két qua
tinh ra tir Sap2000. Diéu nay co thé giai thich pham vi ap dung cua cong thirc thyc nghiém
trong tiéu chuan thiét ké nay chi 4p dung cho cac cong trinh c6 dang dao dong dau tién
chiém chu dao, trong tiéu chudn nay c6 dua ra con sd chiéu cao 40 m thi phu hop véi gia
thiét trén nén khi ta tinh cho cong trinh cao hon véi 19 téng thi ¢6 sy khac biét rd rét hon
trong két qua tinh toan. Ngoai ra, két qua phan tich ciing chi ra két qua tinh theo cong thirc
thyc nghiém trong tiéu chudn TCXDVN 229:1999 va Lién X6 (cii) kha bé so vdi cac cach
tinh con lai, diéu nay c6 thé giai thich 1a do cac cong thirc thuc nghiém nay dugc xiy dung
dwa trén gia thiét nha c6 so dd cimg. Gia thiét nay phu hop véi cac nha thap tang 1a cac cong
trinh dugc xdy dung trong nhiing ndm 90 cua nudc ta, hién nay khong con phu hop véi cac
cong trinh cao tAng. C6 nhiéu cong thirc thue nghiém tinh chu ky dugc dé xuit tai Nhat Ban
va My, trong d6 cac cong thirc thuc nghiém cho dudi dang khoang gia tri la dugc xay dung
tir thue nghiém rat nhidu cong trinh & Tokyo, Yokohama va My. Két qua phan tich cho thiy
rang moi gia tri tinh theo phdn mém Sap2000 va TCVN 9386:2012 déu ndm trong pham vi
clia cac cong thirc thuc nghiém nay, vi vay cac cong thire ndy co6 thé sir dung dé kiém ching
cac két qua phan tich dong tir cac phan mém may tinh.

Kién nghi: Véi cac cong trinh nha cao ting c6 chiéu khoang 50 m tré xudng (khoang
14 tang), cac k¥ su thiét ké sir dung cong thirc thuc nghiém trong tiéu chuan Thiét ké cong
trinh chiu dong dat TCVN 9386: 2012 dé xac dinh chu ky dao dong riéng cia nha cao ting
nham tiét kiém thoi gian va két qua co do tin cdy cao trong pham vi xem xét. Vi cac cong
trinh trén 14 ting, dang dao dong bic cao anh hudng téi phan Gmg cua cong trinh thi cac k§
su thiét ké nén sir dung cac phdn mém may tinh dé phan tich dong tim chu ky dao dong riéng
ctia nhiéu dang dao dong 1én phan tng cta cong trinh. Trong truong hop ndy chung toi kién
nghi sir dung cac cong thirc thuc nghiém tinh chu ky cia Nhat Ban va My c6 cac khoang gia
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tri 1am con s kiém chtng, néu cac gia tri tinh tir may tinh ra nam ngoai khoang gi tri xac

dinh tr tiéu chuan Nhat Ban va My thi can phdi xem xét viéc tinh toan phan mém may tinh.
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METHODS OF DETERMINING THE FUNDAMENTAL PERDIOD OF
HIGH BUILDINGS

Nguyen Anh Dung”
Thuy loi University

*Contact email: dung.kcct@tlu.edu.vn

ABSTRACT

Earthquakes are a dangerous natural disaster. The determining of the impact of earthquakes
on buildings is a complicated issue, in which the determination of the fundamental periods of the
building plays a decisive role in the problem of seismic resistance design for construction works. In
this paper, the fundamental periods of high buildings are determined based on the empirical formulas
in design standards and by Sap2000 structural analysis software. Based on the calculated results, the
paper shows the appropriateness and accuracy of the methods of calculating the fundamental periods
of high buildings. This is an important conclusion in the design of seismic resistance for high
buildings.
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