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MOT SO VAN DE VE VIEC THIET KE NUT KHUNG
BE TONG COT THEP TOAN KHOI CHIU DONG PAT

Nguyén Lé Ninh ', V6 Manh Tung*

Tém tat: Nut khung c6 mét vai tro hét sire quan trong trong viéc dam bao do bén, dé cing ciing nhu dé déo
cla khung. Céc két qua nghién ctru ly thuyét va thure nghiém cho thay khi chju dong dat lurc cat tac dong 1én
nut khung Iém hon nhiéu 1én lure cét trong céc cot va dam bao quanh. Do d6, néu khéng duroc thiét ké dé chiu
cac luc cét nay nut khung sé bj pha hoai trudc cé dam va cot. Noi dung bai béo dé cap téi céc phuong phap
tinh toan do bén nat khung bé tong cét thép quy dinh trong mét s6 tiéu chuén thiét ké khang chan tiéu biéu
hién nay va nhiing van dé néilén khi ap dung chiing trong thiét ké thure té.

Tirkhéa: Nut khung; dong dat; khung bé téng cét thép.

Summary: The beam-column joint has a very important role in ensuring the strength, stiffeness and
ductility of the frame. The theoretical and experimental results show the earthquake shear force acting on
the joint several times larger than the shear forces in the columns and beams. Therefore, ifitis not designed
to withstand the shear forces, the joint will be destroyed before the beams and columns. The article
presents the methods of calculating the strength of monolithic reinforced concrete beam-column joint
defined in some current seismic design standards and problems in design practice.

Keywords: Beam-column joint; earthquake; reinforced concrete frame.
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(® 1.patvanaé

Trong xay dwng, hé két cdu khung bé téng cbt thép (BTCT) dwoc st dung kha phd bién & cac cong
trinh dan dung va céng nghiép. Hé két ciu nay dwoc tao thanh tir cac cAu kién dam va cét lién két véi nhau tai
cac nat. Sy lam viéc clia khung BTCT dwéi tac déng cha déng dat phu thude do cirng, do bén va dé déo cua
cac bd phan: dam, cot va nat. Trong cac bo phan nay, cac nit khung dong vai tro rat quan trong trong viéc
truyén lwc gitra cac cAu kién trong khung va vé nguyén tac ching khéng dwgc pha hoai trwérc dam va cot.

Hién nay, cac khung BTCT dugc thiét ké dé co cac phan (rng khéng dan hdi dwdi tac déng ctia dong
dét. Két qua nghién ctru cho thay luc cét tac dong lén nat khung Ién hon nhiéu 1an lwe cét trong céc cot va
dam bao quanh. Do d6 néu khéng duoc thiét ké dé chiu cac lwe cét nay, nut khung sé bj pha hoai cat. Bén
canh do, do lwong cdt thép cot va dam di qua ving nat khung thwéng rét Ién nén viéc thi céng nat khung gap
nhiéu khé khan, khéng dadm béo cac yéu cau thiét ké datra.

Nhu vay xét vé moi phwong dién, cé thé noi rang viing nat khung la mét ving rat nhay cam clia hé két
céu khung. Tuy vay, van dé thiét ké va thi cong phan quan trong nay clia khung trong mét thdi gian dai da
khéng dwoc quan tAm dling mirc va trong cac tiéu chuén thiét ké ciing khdéng dwa ra cac quy dinh hodc chi
dan dang dén, tham chi ddi khi con mau thuan.

Phan sau day sé trinh bay mot sé van dé lién quan t&i trang thai ndi lwc va cac phwong phap tinh
toan dé bén ciia nat khung BTCT duéi tac déng cla déng dat quy dinh trong mét sé tiéu chuan thiét ké va
nhikng van dé ndi lén khi &p dung ching trong thiét ké hién nay.
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(@ 2.Lwctacdénglénnatkhung

Cac lyc tac dong 1én phan I16i nat khung trong (nat co cac dam & 2 mét) dwéi tac dong dong dat duoc
thé hién & Hinh 1. Khi xem ntt khung 1a mét phan cuia cot va bé qua lwc quan tinh ngang clia san tac déng vao
nat, sw can bang cac lue ngang & cao trinh x - x cho lwe cat theo phwong ngang tai nit khung trong nhw sau:

thzﬂal'{'cbz_Vc (1)
trong dé: T,, 14 lwe kéo trong cbét thép & mét trén ddm 1; C,, 1a hop lwc cla cac ng suét nén & mat trén cla
dam 2: T, 1alwc kéo trong cbt thép & day dam 2 va V., 1a luc cét cdt & trén nat.

Do lwc doc trong ddm rat nhd nén C,, = T, va phwong trinh (1) ¢6 thé viét dwéi dang:

Vj‘h =T,+T, -V, (2)
Khi cac khé'p déo xuét hién tai cac tiét dién dm ngay sat cac mat nat, phwong trinh (2) sé cé dang sau:
V;‘h = Rdf;'d Ak b, (3)

trong do: f,, 1a cudng do chiu kéo thiét ké cta cot thép doc; ¥, 1a hé s6 vrgt dd bén do sy bién cirng clia cot

thép (1,2<7,, <1,4)vaA, vaA,lacotthép doc & mat trén va dwdi dam.
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Dé xac dinh V,_ can phai biét cac gia tri mémen uén & cac dau mut cot trén nit tai thei diém cac dam
quy tu vao nit chay déo. Cac gia tri nay ratkho xac dinh do sw thay déilientuc do clirng cac cAu kién sau dan
hdi nén Paulay va Priestley da kién nghi mét biéu thire xac dinh V, dwa trén kha nang chiu uén ctia dam tai
cac mat nat nhw sau [7]:

V - (‘Ll /LI,CI)MRI)I i (‘LZ /‘L2.CI)MRI)2 (4)
‘ (L,+L')/2
trong d6: L, va L, 1a cac nhip dam ké tr truc cdt; L, , va L, , 1a cac nhip théng thiy twong teng ké tir mat cot; L,

va L' la cac chiéu cao cotké tir truc dAm va M, va M., |a khd nang chiu udn thiét ké cia cac dam tai méat nat.

Hinh 1. Céac lyc tac dong Ién nat khung

Luc cat nut theo phwong dirng V, duoc xac dinh dwa trén dinh Iy Caushy, theo d6 (rng suat cat theo
phwong ngang va ding tai nat phai bang nhau T, =7,
V, V.,
Ryl ®)
i 2%
trong d6: h, va h, tvong (¢ng 1 chiéu cao tiét dién clia cdt va dam con b, 1a bé rdng hiéu dung ctia nut[6, 9]:
b, =min(p,.,b, +0.5h,) néub, =b, (6a)
b, =min(b,.b, +0.5h,) néu h, <b, (6b)

véib,va b, 1an lwotla chidu rong cha tiét dién cot va dam.

S0 25 , ) : |
9.-2015 AF EHl BHOK HOC GONG NGHE XAYDUNG




h
Dodo: V), = h—”th (7)
.,

Bang cach tuong tw, co thé xac dinh V,, & mdt nt khung ngoai (nat c6 cac dam & 1 mét). Do tai nut
chicd métdam, nén lyc cét theo phwong ngang V, dwoc xac dinh theo (3) nhwng voiA,, =0, trong do V_ xac
dinhtheo (4) v&iM,,=0.

( @ 3.Cacphwong phap xac dinh kha nang chiu catcuanatkhung

3.1 Theo tiéu chuan cia New Zealand (NZS 3101) [6]

Tiéu chudn NZS 3101 st dung phwong phap Paulay va Priestley (1978, 1992) dé xac dinh kha nang
chiu cat ctia nut khung BTCT. Theo phwong phap nay kha ndng chiu cat clia nat khung dwoc biéu thi qua
hai co céu sau:

(i) Mdt dai chéo chiu nén bang bé téng cho kha nang chiu cat V,, (Hinh 2a)

(i) M6t hé gian bao gdm mét trwérng nén chéo két hop véi cac thanh cot dai ngang va cac thanh cbt
thép doc trung gian clia cét. Co cdu nay cho kha nang chiu cat Vv, (Hinh 2b).

a) l C_+AT, b)
V V.= V-V,
@] C +AT, —r i ‘Ih
7
?Vm ME/ A
hb VSV::V;/ /§ |st [
_>§Vb2 WA B!
N 4 |EEEE
Cb2+ ATbS? V' Vsh
Cc2+ ATt:2 hc
_,.L*_
hC

Hinh 2. Co céu truyén luc cat trong ving 161 nit

Kha nang chiu cét V,, la tap hop clia cac lwc sau & trén cac méat nit khung:

-CaclucnéntrongbétdéngC,,,C,,, C.,,C.;

-Céaclwcbamdinh AT,,, AT,,, AT,,, AT, truyén qua cbt thép trong ving bj nén;

-CacluccatddmvacdtV,,, V., V., V..

Cac lyc nay tac dong trong hai nhém di nghich nhau & cac goc phai phia trén va géc trai phia duéi
clianut khung gay ralyc nén chéo D, (Hinh 2a). Do do:

V,=D.cosaa va V. =Dsina (8)
trong dé: ala géc tao thanh gitra dwéng chéo cla nat véi truc ngang.

Két qua nghién ctru cho thay chi mét phan cla cac lwe bam dinh AT, dwoc truyén bén trong ving bi
nén clia nat trong khi phan con lai cha lwc nay AT, dwoc truyén doc theo cac thanh cét thép doc clia dam va
c6t trong 16i nit dwdi dang (rng suét bam dinh. Gia thiét rang cac (rng suét bam dinh nay truyén doc theo
cac thanh cbt thép doc gay ra lwc nén chéo D, clia co cau gian (Hinh 2b). Do do:

V,=D.cosa. va V, =Dsina (9)

Nhuw vay, kha ndng chiu cat clia 16i nut sé bang tdng clia hai co cu chiu lwe:

Vi=VatV, va V,=V,+7, (10)

Str dung gia thiét gn dung vé sw phan bé lwc dinh gitra bé téng va cét thép doc clia dam trong nut
[7], Paulay va Priestley d& thiét 14p dwgc cac biéu thirc tinh toan vV, va vV, nhw sau:
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c

Vcﬁ(l,sshiw—o,ss};,,—v (11)

o

(]

Im=m—%shﬁ@—f}h (12)

trong do: ¢ la chiéu cao viing nén cda cot chju udn lam viéc dan hdi dwoc xac dinh gan dang theo biéu thire
sau (Hinh 2a):

¢ =(0,25+0,85v,)h, (13)

Trong cac biéu thiee trén: v, = N, /( ., A.) 1a chi s6 nén thiét ké clia cot v&i N, - luc nén thiét ké bé
nhattac dung trong cot; A,_- dién tich tiét dién cot; f, - cwéng d6 chiu nén thiét ké ciia bé tong.
P=A_/A_ ty s6 dién tich tiét dién cbt thép chiu nén va chiu kéo trong dadm

Xeétbiéu thirc (13), biéu thirc (12) sé c6 dang sau

V,=(1,15-1,30v,)T,, (14)

Twr dé xac dinh dwoc cbt thép ngang chiu cat clia nt dwédi dang cbt dai (chinh va phu) vuéng goc véi
truc cot va ndm gitra 16'/p cbt thép doc & mat trén va duéi dam (Hinh 1):
V g
A, =—2=(115-130v, Y ks A, (15)
ywd ywd
trong do: f,,, 14 crorng dd chay thiét ké cua cét thép dai.
Céc két qua nghién ctvu cho thay, khi N, . ~0,10f A, co clu gian cé thé chiu dwoc 60 - 80% tong
lwc cétngangtainit. Néucho £, =f,;Ng, =0,10f A ;yg, =125 ;biéuthirc(15)sé co dang sau:

yd»" “E
A, >1,28A,, (16)
Cét thép chiu cét thdng dirng & nut khung dwore xéc dinh theo biéu thirc sau:
1
A]v =T [O‘S(V]v + Vb) = NEd] (17)
yd

Khi vé phai (17) cé gia tri Am, cdt thép dirng chiu cat trong nit sé khéng can thiét.

Cac biéu thirc (15) va (17) bao dam cho nat khung khéng bi nirt do bi kéo theo phwong dudng chéo.
Mat khac, lwc nén chéo (Hinh 2) c6 thé gay ra nirt chéo, do dé phai gidi han d6 Ién (rng suat cat ngang tai
nat & mét tri sé cho phép. Theo Paulay va Priestley gidihan nay nhw sau [7]:

ﬂcjh:;';’l. <0,25f,, <9MPa (18)
trong dé: b dipc_;’c xac dinh theo (6), con h la chiéu cao cta I6i nut, dwoc 1dy bang chiéu cao tiét dién cot theo
chiéu song song v&idam.

3.2 Theo tiéu chuan cia Hoa Ky (ACI 318M-2011) [1]

Sau khi tdng hop va danh gia cac két qua nghién ctru thi nghiém nat khung trong BTCT da dwoc thure
hién, cac nha khoa hoc Hoa Ky thay cé nhiéu két qua khéng nhat quan [8]. Theo mét bao céo dac biét cla
ACI do Kittayama va mét sé nguoi khac soan thao, do bén cat cuc han clia nat khung V, theo phwong diing
va ngang xac dinh theo biéu thirc (3) ting gan nhuw tuyén tinh véi ham lwgng cot thép dai p, < 0,4%. Khi ham
lwong cot thép dai 0,4%< P, <2,4%, do bén cuc han cla nat khéng phu thudc vao p,, trong khi dang pha
hoai nén chéo luén chiem wu thé. Cung thdi gian, viéc bd nut thdng qua cac thanh cot thép ngang va ban

san & phia trén nat tac ddng nhw mdt miéng cieng lam gia tang dang ké do bén cat cia nut t,. Do do, dé thiét
ké nutkhung, tiéu chudn ACI 318M - 2011 da dwa ra mét cach rat don gian dwa trén co sé danh gia théng ké
cac két qua thi nghiém. Theo do:

- Cac nat khung can phai dwoc bé tri cbt dai ngang (chinh va phu) gibng nhw & ving téi han clia cac
cotlién ké.
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KET QUA NGHIEN CUU VA UNG DUNG [l

- Ung suét cattiéu chuén T, phainhé hon

Tjn < L7y fea (Mpa) déi v&i cac natkhung trong (19a)
Tin < L2y fea  (Mpa)dbivéi cac nitkhung ngoai (19b)
T < 1,0y fea (Mpa) cho cac trwéng hop khac (19¢c)

3.3 Theo tiéu chudn ctia Viét Nam (TCVN 9386:2012) [9] va chdu Au (EN 1998-1-1:2004) [2]

TCVN 9386:2012 va EN 1998-1-1:2004 sir dung gia thiét triorng (wng suét phéng déng nhét trong
ving 16i nit nhw trong Hinh 3 dé tinh toan cét thép ngang cho nat khung [8]. Trwéng (rng suét nay bao gém:

(i) Ung suétcat T, =T, tr phwong trinh (5).
(i) 'ng suét phap theo phuong ding

6, ==Ng /4. =v,/, (20)

trong dé: v, 1a chi sé nén thiét ké ctia cot & phia trén nat, 14y khéng qué 0,65 va 0,55 twong rng véi tredng
hop kétcau co cap déo trung binh va cao.

(iii) 'ng suét phap theo phwong ngang twong (rng véi cét thép dai dat trong ving 16i nit tao ra hiéu
(rng bé 16i bé téng theo phwong ngang & thévi diém cdt thép dai b chay déo

Cfx = _pjhfvwd (21)

Céc (rng suét chinh o, va o, clia trwdng (vng suét phing nay & giai doan pha hoai phai bang f,
(cworng dd chiu kéo thiét ké cha bé téng theo EN 1992-1-1:2004) va —nf,, (cwéng dd nén thiét ké clta bé
téng) trong cac dai bé téng chéo [3]. Do dé:

. 2
fcmf =g, O, +G}A % o, _G). +G‘j“ (228)
—Nfea =C 2 2 N
hoac
X . . 2
Lo >_Vd‘ o +2pjhj:vwd i\/[v wila _zpjkfme L ?.h (22b)
ik cd -
trong do
Lo J
=0,6] 1—-Lek 23
il ( 250 =

V@if, lacwdng do chiu nén dac trwng clia bé téng (MPa).

C
TmT Ve ct[&lT I

K¢
T
AN

T

V! l
c2

Hinh 3. Truong ting suét déng nhét trong nut khung
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Tl phwongtrinh (22b) ta dwgc hai phwong trinh sau:
2

i,
e (24)
pj}r.f_:-ua' _f(,[d +Vd y ctd
N T max f‘w
va }h— = \/@d _Tl)[pjh } - —TI} (25)
cd cd

Phuwong trinh (24) cho phép xac dinh lwgng cbt thép chiu cat trong I6i nut dwdi dang cbt dai, con
phwong trinh (25) cho gi@i han trén clia (ing suat cat co thé xuat hién trong nat.

Trén co sé quan niém trén, tiéu chudn TCVN 9386:2012 va EN 1998-1-1:2004 dwa ra cac quy dinh
thiét ké sau dé dam bao do bén cho cac nutkhung BTCT:

- Nha cé cép déo trung binh (DCM)

Trong vlung nat khung khéng can phai tinh toan kha nang chiu cat nhung cbt dai ngang dwoc bé tri
gibng nhw trong ving téi han cla cac cot lién ké va méi mat nat phai cé it nhat mét thanh cét thép doc trung
gian dat gitra cac thanh cot thép doc nam & goc cot.

-Nha cé cap déo cao (DCH)

a) Lwc nén theo phuong duwdng chéo trong co' ciu gidi nén chéo khdng duoc Ion hon tri sd 1f, (xem
biéu thirc (22b)) khi cé cac bién dang do kéo ngang. Diéu nay dwoc xem la théa man néu dap (rng quy dinh sau:

- Tainatkhung trong. Tt biéu thire (25) voi gia thiét p, = 0

A%
Vira S0y / —#bjhj.t. (26)

trong do: V,, 1a lyc cat ngang thiét ké tac dong Ién nit khung duoc xac dinh theo (3) nhung voi V, 1a lyc cat cot
trén nut khung dugc xac dinh tir phan tich két cau trong tinh hudng dong dat (khac véi NZS 3101); h, 1a
khoang cach gitra cac I&p cot thép doc ngoai cling clia cét va b, a bé rong hiru hiéu cia nut, xac dinh theo (6).
- Taindtkhung ngoai:
Liwrc cat ngang thiét ké V, dugc xac dinh cho treong hop nat khung ngoai dé cap téi & muc 2 & trén
phainhé hon 80% gia tri vé phai ctia biéu thirc (26).

b) Tr (24) ta dwoc diéu kién ma tdng dién tich tiét dién cdt dai ngang A, trong nit khung phai théa man:

% 2
o Jhdt,
Ash.f;'wd 5 {bjhjc J _ (27)
b;h;, T Lty !
trong do: h,, 1a khoang cach tir mat dam t&i c6t thép day dam.

Tiéu chuan TCVN 9386:2012 va EN 1998-1-1:2004 con cho phép tinh toan kha nang chiu cat cia
natkhung BTCT theo phwong phap cla Paulay va Priestley da gidi thiéu & phan trén. T phuong trinh (15)
va voi gia thiét vé sy phan phdi lwc cat truyén qua nat khung gitra co ciu dai nén chéo va co cau gian [7], ta
co didu kién sau:

- Tainutkhung trong:

A S owa 2 ga(Ay + A2) £,,1-0,8v,) (28)
- Taindtkhung ngoai:
AT, i Z 1 RdAszfyd (1-08v,) (29)

trong d6 y,, = 1,2 va v,cla cdt & trén nut cho trwéng hop nat khung trong va ctia cdt dwdi nat cho tredng
hop nut khung ngoai.

c) Cotthép doc clia cot kéo qua nit can dugc kiém tra theo diéu kién sau:

h.
A.s’v,i 2 2A¢h[ - J (30)

3 h

w
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U/ ; D 1a

trong do6: A, la téng dién tich tiét dién cbt dai ngang kin can thiét trong nat khung va A_, la téng dién tich cla
cac thanh cét thép doc clia cot nam gitra cac thanh cét thép goc cot (ké ca cac thanh cdt thép b sung cho cot
thép doc cua cot).
(® 4.vidutinhtoan

Thiét ké nat khung trong (nat N) & tAng mét khung K5 ciia nha khung BTCT lién khéi véi cac kich
thuée co ban L= 5m, h = 3m nhw trong Hinh 4. Cac cét trong co tiét dién 35x35cm con cac cot bién 30x30
cm. Tat c& cac dam c6 bé rong b, = 25cm véi chiéu cao tiét dién h, bing 50cm cho cac dam trong va 45 cm
cho cac dam bién. Vat liéu st dung: bé téng B30 (R, =f,=22MPa; R,=f =17MPa; R,=f=1,2MPa), cbt thép
doc A-lll (R,,=f,=400MPa; R =f,=365MPa), cbt thép dai A-ll (R,,=f,,.=280 MPa). Cdng trinh duoc xay dung

swo ywd
trén nén dat loai D chju gia toc nén thiét ké a, =y, a,.=1,25x0,1097g. Tai trong dirng gan nhw thuwdng xuyén

trong tinh huéng déng dat & méi tang (k& ca mai) g+y,q=9kN/m’.

@..._ h
L P
& nut N
O e L y
i 1/
h
®-"_ > A 4

A S VAN S AN S A S SN S ) R A | ) |
O @ ©® ® © © ® ©
Hinh 4. Mat bang két céu va so dé khung ngang dién hinh

a) Trwdng ho'p nha cé cap déo trung binh (DCM), hé sb (rng xtr g = 3,9. Hinh 5 cho két qua tinh toan
lwe doc nhé nhéat N, lwe cat cot V. trén nat N cla khung K5, cac cbt thép doc & mat trén va dwdi dam di qua
nut cling nhw kha n&ng chiu udn clia chung. Quy trinh thiét ké theo kha nang cho cbét thép cot dwéinat N gébm
4P 18+8®d16. Cot thép dai trong viing téi han clia cdt dwdi nat N va trong nat N gdm cac cbt dai chinh va phu
®8-All (A,,=0,503cm*) co bwdc s = 110mm (tiét dién A-AHinh 5).

=562,5 kN A-A
= 4218
498+3@18 v, = 66 3 kN YT
—’
Mg, =924 kN.m
h =500
b (l >

MRb1=147,6lN.m | ‘ | @8a110

h,=350

Hinh 5. Céu tao cta nat khung N trong truong hop nha cé cép déo trung binh (DCM)

b) Trwérng hop nha co cap déo cao (DCH), hé sb (rng xtr q = 5,85. Hinh 6 cho két qua tinh toan luc
doc nhé nhét V., va lwc cat cot V. trén nat N ciia khung K5. Quy trinh thiét ké theo kha néng cho tiét dién cét
thép chiu kéo va nén clia cac ddm quanh nGt N: & mat trén A_, = 804mm’ (408+3d16) va day dam A, =
404mm’ (2016).

() Theo TCVN 9386:2012 va EN 1998-1-1:2004, két qua tinh toan so bd cho cac gia tri sau:
v,=0,270;1=0,547;b.=35cm >b,=25cmdo do b, = min(35;25+%) =35cm
Theo (3), lwc cit ngang tac ddng 1&n 16i nit khung trong N: v, =528,2kN

Kiém tra lwrc nén chéo sinh ra trong ntit khung qua co’ cAu gidi chéng chéo theo (26): V5 <$625,3kN
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Cét thép ngang trong nut khung N, =562,5kN
duoc xac dinh twr (27): 4, > 2412mm° = B _l_
24,12cm’ " i V, = 44 kN

c —_—

Cot thép ngang trong nut khung T M., =61,6 kN.m
cling ¢6 thé dwoc xéac dinh theo (28): 4, > h =500 | |
1479mm*=14,79cm’ ’ | |

Cét thép doc di qua nat khung duoc  Mg,,=123,2 KN.mx| |

xacdinhtheo (30):4,,,>10,33cm’
(i) Theo tiéu chudn NZS 3101 st Ay, = 2016

dung phwong phap Paulay va Priestley, cot

thép ngang chiu cat dwoc xac dinh theo

(15): 4,,= 1004mm?® =10,04cm’ , h,=350 |

Hinh 6. Céu tao c6t thép dam va luc téc déng lén nat N
’ . trong trureing hop nha cé cdp déo cao (DCH)
®, 5.Kétluan

Qua nghién clru co s& Iy luan va két qua tinh toan kha néng chiu lyc ctia nut khung BTCT chju dong
dat co thé rutra cac kétluan sau:

- Hién nay trén thé gi&i cé 3 tiéu chuén thiét ké cac céng trinh chiu déng dét theo quan diém hién dai
tiéu biéu 1a NZS 3101, ACI 318-2011 va EN 1998-1:2004 (TCVN 9386:2012). Viéc tinh toan va thiét ké nat
khung BTCT quy dinh trong ba tiéu chuadn nay co nhiéu diém rat khac nhau vé quan niém ciing nhw cach
thire thire hién, tham chi tiéu chuin ACI 318-2011 con nghi ngd vé co sé Iy luan cling nhuw két qua tinh toan
thwe hién theo haitiéu chudn thiét ké con lai.

- Két qua tinh toan nat khung theo hai cach quy dinh trong TCVN 9386:2012 theo céc biéu thive (27)
va (28) cho cac két qua rat khac nhau. Cac két qua nay ciing rat khac vé&i két qua tinh toan theo biéu thire
(15) cta phwrong phap cla Paulay va Priestley trong NZS 3101.

- Lwong cbt thép dai ngang yéu cau phai bé tri trong nat khung theo tinh toan rat lon, dac biét & cap
déo cao (gan bang 5 14n so v&i cdp déo trung binh). Didu nay rat khé thue hién, dé sai sét trong thi céng, dan
téi khéng dam bao yéu cau vé lwc bam dinh gilra bé téng va cét thép trong viing nat, diéu kién co ban cua
s tdn tai cac co cAu truyén lyc gia thiét.

Nhw vay, cac nit khung BTCT van la cac ving rat nhay cam cla hé két cAu khung vé phwong dién
kha nang chiu lwc cling nhw phwong dién thi cong. Trén co sé tiéu chuan ACI 318M-2011 c&n phai nghién
ctru lai viéc thiét ké nut khung BTCT va gia thiét tinh toan cho rang nat khung BTCT hoan toan cirng dudi
tac dong clia ddng dat cling can phai dwoc xem xétlai.
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