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M6t s6 néi dung tinh toan khang chan nha cao
tang vai két cau khung chiu luc bé tong cot thep
theo tiéu chuan ACI-318 va IBC-2018

Some calculation contents for the seismic resistance of high - rise buildings with
reinforced concrete frame structures according to ACI-318 and IBC-2018 standards
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TGM TAT

Dang dat [a mat trong nhirng tham hoa thién nhign gay ra thiét hai
|n d&n cac cang trinh xay dung, déc bigt [ nhirng céng trinh cao
tang. Khi cung da dang dat cang lan, mac da tan pha ddi vai cac
cng trinh cang tri nén nghiém trong. Viéc tinh toén va phan tich
kha nang chiu dong dat cia cang trinh |3 mat bai toan phirc tap va
ddy thach thic. D& giai quygt van dé nay, viec don gian hda quy
trinh tinh toan |3 mat yéu cu cép thigét nhdm dam bao da chinh
x4t va higu qua trong thit ke, Bai bao s trinh bay mat sd ndi dung
quan trong trong viéc tinh todn khang chén cho két cau be tong cdt
thép &p dung cho nha cao tAng, dua trén quan diém cia céc tigu
chuén ACI-318 va IBC-2018, nhdm gap phan nang cao da an toan va
bén vitng ciia céc cang trinh trong diéu kign dang dat.

Tir khoa: Dang dat, tinh toan khang chén, ket cdu be tang cat
thép, nha cao tang.

1. DAT VAN BE

Trong thdi gian gan day, cac tran dong dat va du chan xay ra
trong nudc véi mat do va dé 16n ngay cang tang, dac biét la khu vuc
mién Trung va Tay Nguyén. Theo s6 liéu théng ké tu Vién Vat ly Dia
cdu, s6 tran dong dat da gia tang manh trong 5 nam qua. Trong cac
nam tur 2019 dén 2023, s6 tran déng dat tuong ung la 52, 98, 183,
293 va 353. Dac biét, do sau tam chan dang giam nhiéu, truéc day tur
15 km dé&n 17 km nhung hién nay chi con khoadng hon 8 km. Muc dé
tan pha do dong dat gay ra la khiing khiép, gay thiét hai I6n vé tinh
mang con ngudi va tan pha cac cong trinh xay dung. Do d9, viéc
tim hi€u noéi dung cac hudng dan vé tinh toan, thiét ké két cdu cong
trinh, dac biét 1a nha cao tang chiu tai trong dong dat la can thiét.

Trén thé gidi, nhiéu tiéu chudn huéng dan tinh toan két ciu
céng trinh chiu tai trong dong dat khac nhau dang dugc sir dung.
Bai bao trinh bay mdt mét sé dac trung co ban trong viéc phan tich

ABSTRACT

Earthquakes are one of the natural disasters that cause
significant damage to buildings, especially high-rise towers.
The greater the earthquake intensity, the more severe the
destruction to the structures becomes. Calculating and analyzing
the seismic resistance of structures is a complex and challenging
work. To solve this issue, simplifying the calculation process is
an necessary requirement to ensure accuracy and efficiency
in design. This paper presents some key aspects of seismic
resistance calculations for reinforced concrete structures
applied to high-rise buildings, based on the perspectives of the
ACI-318 and IBC-2018 standards, aiming to enhance the safety
and durability of structures under earthquake.

Keywords: Earthquake, seismic analysis, reinforced concrete
structure, high-rise building.

cac tai trong tac dong va tai trong tinh toan doi vai két cau bé tong
c6t thép nha cao tang chiu tai trong dong dat theo tiéu chuan ACI-
318 clia My va tiéu chudn xay dung quéc té IBC-2018.

2. NHUNG DPAC TRUNG CO BAN TRONG TiNH TOAN TAI
TRONG PONG PAT

2.1 Luc cit dong tac dung lén chan céng trinh

- Luc cat dong (luc ngang) thiét ké trudc tién phai dugc tinh
toan cho toan bd toa nha. Sau do6, luc ngang thiét ké nay sé dugc
phan bé cho cac tang khac nhau. Luc dong dat thiét ké téng thé
thu dugc tai méi tang sé dugc phan bé cho cac thanh phan chiu tai
ngang riéng lé tuy thudc vao cau tao va bo tri két cau tai san.

-Tong luc ngang (luc cét nén dia chan) thiét ké (V,) theo bat ky
hudng chinh nao sé dugc xac dinh theo biéu thic sau:

VR = Ah. w (1)
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NGHIEN CUU KHOA HOC

Trong do:
W - Trong lugng dia chan cla tda nha bao gém téng tai trong

tinh va cac tai trong khac;
A, - Gia tri phé gia téc (hé s6 phan (ing dia chdn) ngang thiét
ké theo chu ky tu nhién co ban T, dugc xac dinh theo biéu thiic sau:
Z.1.5,

" 2Ry

)

Z - Hé s6 vuing phu thudc vao su phan chia vung déng dat ca
quéc gia;

| - Hé s6 quan trong tly thudc tdm quan trong vé kinh t&, muc
dich s dung, chic ndng clia cac cong trinh...;

R - Hé s8 diéu chinh phan héi gidm phan tng c6 xét dén kha
nang déo va tinh chat kém dan héi cta vat liéu két cau. Ty Ié (I/R)
khéng dugc 16n han 1,0; g - Gia téc trong trudng; Sa/g - Hé s6 gia
téc phan ting trung binh.

Hé s6 phan Ung dia chan A, phai nam trong khoang:

Ah(?m’n} = Ah = Ah(max)

Trong do:
Sps
Ar:(rm’ra) = ﬁ;ﬂ (3)
S
_ b1 voi T=T,
_JT.(R/1) @
Angmax) = SpiTy i T=T
EXC/S N

S, - Tham s6 tang t6c gia téc phén ting phd dong dét thiét ké
trong thai gian ngan; |_ - Hé& s6 phan loai rdi ro tly thudc vao céu
trdc dia chat khu vuc cong trinh;

S, - Tham s6 gia téc dap tng phé thiét ké & khoang thai gian
1,0, T, la cac giai doan chuyén tiép dai han. Ngoai ra, yéu cau.

Ap = 0,448p5.1, = 0,01 (5)

2.2, Chu ky dao déng tu nhién co ban (T)

Chu ky dao déng tu nhién dan hoéi la ham s6 cla khéi lugng
va dé ciing cla két cau (tinh bang giay). Vai tda nha co khung chiu
md-men, c6 thé dugc xac dinh bang cong thuc sau:

T =Cu.hi (6)

h, - Chiéu cao tinh tif chan d& mong dén vi tri cao nhét cla
két cdu can tinh toan va cac hé s6 C, va x xac dinh theo tiéu chuén.

DaGi véi nha c6 khung bé tdng c6t thép chiéu cao khéng qua
12 tang va chiéu cao tang = 3 m chu ky dao déng gan ding T ¢c6
thé dugc xac dinh bang céng thiic (7), véi N 1a s6 tdng cla tda nha.

T, = 0,1N @)

Luc ngang khang chén thiét ké toi thiéu F_ tai san thifx cta toa
nha xac dinh theo cong thuc:

Fo=CppVy (8)
C,, - Hé s6 phan phdi doc, xac dinh theo cong thuc:

ok 9)
Co = T, wihf

V6i k s6 mi phan bé lién quan dén chu ky dao dong thiét ké, k
=1,0 d6i vai cong trinh 6 chu ky T < 0,5s, k = 2,0 d6i vai cong trinh
c6 chu ky T = 2,55, hay k dugc noi suy tuyén tinh trong khoang tir 1
dén 2 véi cong trinh c6 chu ky dao dong thiét ké 0,5 dén 2s; h, h_ -
Chiéu cao tir chan méng dén tang thi x va chiéu cao tang tinh toan;
w, W, - Phéan t8ng trong lugng clia két cdu; n - S6 tang;V - T6ng luc
ngang thiét k& hoac luc cat dia chan tai chan két cau.
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2.3.Tinh luc c3t thiét ké & cac tang
Luc ngang déng dat sé tao ra luc cat & cac tang, luc cit & tdng
x (V) dugc tinh theo céng thic:

n

" =ZF:'X (10)

F- Luc cat nén do luc dong dat (V) gay ra & cap th (i) cho san
tang thu (x).

2.4.Tinh hiéu itng x03n

- Trong tat ca cac tda nha, do su léch gira tam khéi lugng va
tam do cuing, luc thiét k& dugc dat tai tam khoi lugng va gay ra
mo-men xoan.

- b6 léch tam thiét ké (e, ) tai tang "x

"o

sé dugc lay la:
1,5¢,, + 0,05b, (11)

Cax = {hoac ecx — 0,05b,

e, - Do léch tam tinh tai san "x" dugc dinh nghia la khoang
cach gitfa tam khai lugng va tam dé cing; b, - Kich thudc mat bang
clia san "x" vuodng géc véi hudng cua luc.

M6-men xodn do luc cat "T" tai cao dé tang x dugc tinh theo
cong thuc:

T =V eq (12)

2.5. Mo6-men lat

Luc ngang F*tao ramé-men I3t M_ tinh theo cong thic:

M, = TZlFex‘(ha hy)] )

- M&-men 4t tai cao d6 tang x; F* - Luc cét nén do luc dong
dat (V) gay ra & cap dong dat (i) cho tang thit“x”; h, va h_- Chiéu cao
tir chdn méng dén tang tha x va chiéu cao tang tinh toan; T - Hé s
gidm mé-men |at d€ an toan c6 thé 18y T= 1,0 cho toan bé chiéu cao
cla két cau.

2.6. Bién dang ngang ctia két ciu

Luc ngang déng dugc st dung dé tinh todn chuyén vi clia két
cdu. Chuyén vi clia cac tdng nha dudi tac dong cua luc déng dat
quyét dinh rat I6n dén tinh 6n dinh cla két cdu, kha nang gay hu
hai cho cac thanh phan phi két cau va anh hudng rat Ién dén tam ly
clia nguai st dung.

Chuyén vi theo phuong ngang 8_ctia san tang thi x dugc tinh
theo cong thuc:
_Cade (1)

x = I

V6i: 6 - Chuyén vi ngang dan héi thiét ké tai san thi x; C, - Hé
s6 khuéch dai chuyén vi; | - H& s6 phén loai rdi ro tuy thudc vao ciu
tric dia chat khu vuc vi tri cong trinh tra tiéu chuan.

Chuyén vij clia tang thiét k& 1a su chénh léch gitta chuyén vi cla
cac khéi tam cua hai tang lién ké, xac dinh theo cong thuc:

A= 51’ - ‘5.'{—]. = [5] (15)

2.7. Két hgp mé thiic

Céc dai lugng phan ting cuc dai (nhu lyc thanh phan, chuyén
vi, luc tdng, luc cat tdng va phan tng day...) sé dugc két hop theo
phuong phép két hgp toan phuong bac hai véi hé sé két hgp mo
thiac A

(16)

Trong dé:
r- S& ché do tinh toan dang dugc xem xét; p, - Hé s6 da ché
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do; A, - Lugng phan héi & ché do thii; A, - Lugng phan héi & mé thic
thij.
8y” (1 +p).p"° (17)
I a7 + 4 L+ B
WY -Ty lé gidm chan; B = w/w,-Tilé tan s6; w, - Tan s6 tuan hoan
khi xét & mo thic"l"; w, -Tan s6 tuan hoan khi xét & mo thurc “j”.

i
- Néu cac toa nha khong & gan nhau thi lugng phan ting dinh
(N) clia tat ca cac mo thic dugc xem xét la:

A= ’ium (18)

Trong dé:

A, - Gid tri tuyét doi trong mo thiic “k”; r - 56 ché do.

- Néu toa nha c6 mot vai ché dé & gan nhau thi lugng phan
ung dinh ()\)rcﬂa tat ca cdc mo thic nay gay ra sé dugc tinh nhu sau:

A= Z Ae (19)

- Khéi Ifrqng & mo thirc k dugc tinh theo cong thic:

T W0 1 (20)
k G- 281 W (B0)?
Trong dé:

uyn

G - Gia toc trong luc; ¢, - Hé s6 hinh dang tai san thir“x” trong
mo thiic“k”; W -Trong lugng dia chén clia san thi“x”;

-Tai trong thang ding (P,) ctia mé thic“k” duoc tinh theo cong thiic:
22:1 Wx' ka (21)
2:1 Wx- (ka)z

- Luc ngang tai tang “x” ciia mo thic “k” dugc tinh theo cong thic:

Qi = Ag- Dugie- Pre. Wy (22)

Trong do:

A, - Thiét ké gia tri phd gia tdc ngang theo chu ky dao dong

riéng (T,) ctia mo thic"k”;

- Luc cét cuc dai (V) tAc dung vao tang “x” & mé thic “k” dugc

tinh theo céng :tth'rc:

sz

Ve = Z Quk (23)
j=x+1
3.KET LUAN

Dé& gidm thiéu t6i da nhiing hau qua tham khéc vé nhan mang
va tai san do tac dong clia dong dat gay ra, viéc thiét ké khang chan
cho céc cong trinh xay dung la v6 cling can thiét, dac biét la nhiing
cong trinh cé mat dé tap trung ngudi cao nhu bénh vién, truong
hoc, khach san hay cac céng trinh quan trong nhu dap thuy dién.
Nhiing c6ng trinh nay cin dugc tinh toan va thiét ké can trong dé
dam bao kha nang chiu luc va an toan t6i da trudc cac rung chan. Bai
bao da trinh bay moét sé ndi dung ly thuyét quan trong trong viéc
tinh toan khang chan cho cong trinh bé téng c6t thép cao tang, dua
trén cac tiéu chuin ACI-318 va IBC-2018 nhdm cung cap giadi phap
thiét ké hiéu qua véi dé tin cay cao.
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