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TOM TAT

Vich cimg co vai tro rdt quan trong trong viéc ting cwong do cirng cia hé khung véch be
tong cot thép (BTCT) khi chiu tic dong cua tai trong ngang. Hién nay o Viét Nam, h¢ két cau
khung vach BTCT duoc sir dung rdt pho bién trong cdc cong trinh cao tang hodc thap tang.
Viéc lwa chon hé két cdu trong qud trinh thiét ké cé ¥ nghia rat I6n. Bai bdo ndy sé tdp trung
nghién ciru nhing thay doi cua ngi lyc va chuyén vi ngang tai dinh cong trinh 8 tang khi sir
dung hé khung vach bé tong cot thép (BTCT) va hé khung BTCT thuan tity cho cong trinh 8
tang, co mat bang doi ximg, chiu tdc dong cua tai trong theo tiéu chudn Viét Nam (TC VN)
2737:2023 bang viéc itng dung phan mém Etabs dé phan tich néi liec va chuyen vi ngang. Ket
qud nghién ciru da cho thdy, tdi trong gio anh huong dang ké dén chuyen vi ngang tai dinh
cong trinh. Pong thoi ciing thdy rang, hé khung vach BTCT ¢é chuyén vi ngang nhé hon hé
khung khi chiu tac dung cua tai trong.

Tir khéa: nha thdp tang, khung vach BTCT, chuyén vi ngang, TCVN 2737:2023.
ABSTRACT

Shear wall plays a very important role in increasing the stiffness of the reinforced concrete
(RC) wall frame system when subjected to horizontal loads. Currently in Vietnam, the RC
wall frame structure is widely used in high-rise or low-rise buildings. The choice of the
structural system in the design process is very important. This paper will focus on studying
the changes in internal forces and horizontal displacements at the top of an 8-storey building
when using a reinforced concrete (RC) wall frame system and a pure RC frame system for
an 8-storey building with a symmetrical plan, subjected to loads according to Vietnamese
standard (TCVN) 2737:2023 by applying Etabs software to analyze internal forces and
horizontal displacements. The research results showed that wind loads significantly affect the
horizontal displacements at the top of the building. At the same time, it is also found that the
reinforced concrete wall frame system has a smaller horizontal displacement than the frame
system when subjected to the effect of load.

Keywords: low-rise building, reinforced concrete wall frame, horizontal displacement,
TCVN 2737:2023.

1. GIOI THIEU lyc. Hién nay ¢ Viét Nam, hé khung vach
BTCT duogc st dung rat phd bién trong céac
cong trinh cao tang va thip ting. Vi hé két
cAu nay c6 vu diém ndi bac 1a phat huy duoc

Hé két cdu BTCT da khong ngung phat
trién da dang v€ chung loai va kha nang chiu
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diém manh cta hé khung va hé vach cung.
Dong thoi, khi chiu tai trong ngang hé két cau
nay xuat hién sy tuong tac do tinh bién dang
khong dong diéu gitra hai hé két cdu ciu thanh
phan. Su twong tac nay la dic diém noi bat cua
hé, gitp gia ting do cung tong thé cua cong
trinh va giam chuyén vi ngang.

Vich cung c6 vai tro quan trong trong vi¢c
chdng lai tac dung cua dong dét, diéu nay da
dugc chung minh trong cac nghién cuu trude
day va thuc té. Trong nghién ctru ctia Resmi
va Roja [1], tac gia da tong hop cac nghién
ctru khac nhau vé nhiing yéu t6 anh huong dén
kha nang lam viéc ctuia vach cing duoc thuc
hién boi nhidu hoc gia dé phan tich, danh gia
va dua ra nhitng nhan xét vé vi tri, hinh dang
va cac yéu to anh huong dén su lam viée cua
vach cting trong hé két cu.

Céc cach bd tri vach cimg khac nhau da
dugc nghién ciru nham tim ra phuong an b tri
dé chdng lai tic dung cuia tai trong ngang. Céc
phuong an nay bao gom b tri thanh 15i cing,
bd tri tai céc gbc, canh bién va 101 cung dat
tai trung tdm toa nha két hop vai canh bién.
Nghién ctru da chi ra rang, ddi voi cac toa nha
ddi xtng, vach cung dugc b tri dang 161 dat
hiéu qua tot hon. Ngoai ra, chuyén vi dinh cong
trinh giam 2,5 1an so véi trudng hop khong bd
tri vach cling va truong hop vach cung dat tai
goc dé chiu tac dong cua tai trong ngang hon,
viéc két hop vach ctrng dat trén canh bién va
trung tam s& cho két qua tot hon chi dit ¢ canh
ngoai, Shukla va Nallasivam [2].

Mot nghién ctru dugc thuc hién boi More
va cong sy [3], trén mo hinh toa nha 18 téng
c6 mit bang ddi xtimg va mit bang khong ddi
xtng. Véach cimg duoc bd tri ¢ goc, & tam
canh ngoai va khong bd tri vach cimg, bang
phan mém Etabs nhom tac gia tién hanh phan
tich két ciu dudi tac dung cua tai trong thang
dung, tai trong gié va dong dat. Nhém nghién
ctru d3 két luan, ddi véi toa nha cd mit béng
dbi xtng vach cimg dugc bd tri ¢ tdm canh
ngoai c¢6 phan tng tt hon. Nguoc lai, di véi
mit bang khong dbi ximg vach cting duoc bd
tri & cac goc cong trinh ¢ phan tng tt hon.

Tai Bangladesh, Zahid va cong su [4] tién
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hanh phan tich, danh gia hiéu qua cua viéc bd
tri vach ctng cho cong trinh 15 tang BTCT
chiu tac dung ctia dong dét, bang phuong phap
tinh twong duong véi sy hd tro ctia phan mém
Etabs. Nhom tac gia da dua ra 8 mo hinh véi
céc vi tri vach cimg khac nhau nham nghién
ctru kha nang Gmg xur cua ching. Nghién ctru
da cho thiy rang, vi tri va hudng bd tri vach
ctmg anh huong dén kha nang khang chan cua
cong trinh.

Vach cung dong vai trdo quan trong cho
kha ning chéng tai trong ngang ctia hé két cau
cong trinh. Krishnan va Sivakumar [5] da ap
dung phuong phap phd phan tmg trong Etabs
phan tich dong hoc cho h¢ két cau 14 t?lng
BTCT v6i bdn mé hinh ¢é céc vi tri vach cing
khac nhau, c6 mit bang déu dan va khong déu
dan. Nghién ciru dd cho thiy, su bat thuong
trong két cau khung c6 anh huéng quan trong
dén phan mg ctia hé két ciu. Dong thoi, ciing
chi ra nhiing wu diém ctia cac két ciu co vach
cimg va khong c6 vach cimg. Mot diém méi
cua nghién ctru nay 1a xem xét cac vi tri khac
nhau ciia vach cung, tinh dong déu va khong
dong déu cua hinh dang mat bang, tinh phi
tuyén vé hinh hoc va vat liéu cua ciu kién,
cung cap nhiing gia tri vé hiéu qua cua vi tri
véach cing trong viéc nang cao tinh 6n dinh va
kha ning khang chan cta két ciu.

Ba md hinh phén tich dugc thiét 1ap bang
Etabs vé anh huong cta vi tri vach cimg trong
toa nha chung cu 20 tﬁng, duoc thuc hién boi
nhom nghién ciru Ahamad va cong su [6],
bang viéc dua ra nhiéu mo hinh bd tri vach
ctng khac nhau. Cac nha nghién ctu da g
dung phuong phap phén tich phd phan tng
trong Etabs phan tich tng xir cua két ciu dudi
tac dung cua dong dat. Nghién ctru di chi ra,
duéi tac dung cua tai trong dong dat vach cimg
duoc bd tri tai cac goc cong trinh gitp cho két
cAu 6n dinh va hoat dong hi¢u qua hon.

Trong tai liéu [7], v6i mo hinh 7 tang va 25
tang tac gia da nghién ctru anh hudng cua tai
trong gio dén ndi luc tai chan cot va chuyén vi
ngang cua cong trinh, cho hai truong hop tai
trong gi6 tac dung vao tdm hinh hoc cua toa
nha va tdc dung vao cdt cia khung. Nghién
clru da cho thay, viéc gan tai trong gi6 vao tim
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hinh hoc cho két qua an toan hon so véi gan
vao cdt khung, dac biét ddi voi nhirng cong
trinh c6 chiéu cao trén 40m. Déng thot, noi luc
chan c6t khi gio tac dung vao tdm hinh hoc 16n
hon khi tai trong gi6 tac dung vao cdt khung
va chuyén vi ngang clia cac tang gia ting theo
chidu cao. Ngoai ra, nghién ciru ciing nhén
manh giai phap géan tai trong gio tac dung vao
tam hinh hoc phan anh chinh xac sy phan bd
luc va dam bao an toan cho két cau.

Bang phan mém Etabs, tai liéu [8] da
nghién ctru anh hudng cua vach cing ting
ham dén chuyén vi ngang tai dinh va ndi lyc
tai chan cot cho cong trinh 16 tang véi 1 tang
ham. Hai truong hop co va khong c¢6 vach
clng & ting ham dugc md hinh phan tich c6
xét dén viéc thay d6i chiéu cao ting ham dudi
tac dung tai trong thing duing va tai trong
gi6. Nghién ctru di dén két luan, vach clng
dugc b tri ¢ ting ham c6 kha nang lam giam
chuyén vi ngang tai dinh cong trinh. Tac gia
cling dé xut can c6 nhitng nghién ciru dbi véi
nhitng cong trinh c¢6 nhiéu ting him hon dé
hiéu rd thém vé van dé nay.

Tai liéu [9] da nghién ctru vé chuyén vi
ngang tai dinh bang phuong phap sé dugc tién
hanh trén mo hinh 22 ting va 1 ting him thong
qua phan mém Etabs. Tai trong gi6 dugc gan
vao tdm hinh hoc cua cong trinh. So sanh két
quéa phén tich cho thiy chuyén vi ngang tai
dinh cta két cdu vach ctng 16n hon két ciu
khung, chuyén vi ngang chiu anh hudng cta
d6 cing tong thé va do ctimg khung véach cimg.
Nghién ctru cho thiy tai trong ngang c6 anh
huong 16n dén nha nhiéu tang, diéu nay duoc
thé hién r& hon khi chiéu cao ting 1én va viéc
két hop két cau khung vé6i két cau vach ctng
1a mot giai phap chdng lai tai trong ngang
hiéu qua.

Trong mot s6 trudng hop tai trong thing
dtng c6 thé gy ra chuyén dong ngang cua két
ciu khung, van dé nay da duogc Tianjian Ji va
cong sy [10] nghién ctru. Mac do anh hudng
va gia tri cua chuyén vi ngang phu thudc vio
su phan bd cua tai trong va hinh dang két cau,
trong d6 yéu t6 hinh dang két cdu c6 ¥ nghia
quan trong hon. Moi két cdu déu c6 tan s dao
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dong tu nhién, néu tan sb cua tai trong dong
thang dng gan hoic trang véi tan sé dao dong
tu nhién ndy theo phuong ngang, thi co thé
gy ra hién tugng cong hudng va khéch dai
chuyén dong cua két cdu, din dén bién dang
ciia két cdu ting hodc c6 kha niang pha huy
két ciu néu khong duoc tinh toan. Nhitng phat
hién nay gitp ta c6 thé xac dinh va tranh dugc
mot s6 yéu té tiém an trong qué trinh thiét ké.

Wang va cong sy [11], d& xuit st dung
k¥ thuat ma tran chuyén va mo hinh hoa két
cAu v6i phan tir tuong dé phan tich Gng xir
cia két cdu khung vach ctng khi chiu tac
dung cua dong dat. Phuong phap nay c6 thé
du doan dugc anh hudong cta viéc thay doi
chidu cao cua vach ctng dén Gmg xir ctia két
cAu khi chju dong dét, c6 thé md hinh bﬁng
may tinh dé danh gia tan sb riéng, luc cit &
mat san va chuyén vi 16n nhit cua két cAu.
Tinh hi¢u qua va chinh xac cua phuong phap
nay da duoc kiém ching théng qua cac két
qua thyc nghiém. Trong mdt sd trudong hop,
nghién ctru da cho thay viéc téi uu hoa chiéu
cao ctia vach ctng c6 thiét ké hiéu qua hon ma
khong anh huong dén an toan cia két cau khi
chiu dong dat.

Hé khung véch cting c6 do climg tong thé
va kha nang chiu tai trong ngang cao thuong
duoc st dung phd bién d6i v6i nhitng cong
trinh ¢ chiéu cao trung binh va cao tﬁng [12].
Phan tich so b két cau trude khi thiét ké chi
tiét 1a budc rat quan trong, diéu nay giup ta
hiéu 16 su tuong tac qua lai gitta khung va
vach cung, viéc tinh toan so bd thuong duoc
tinh bang giai tich [13]. Trong cach tinh nay,
vach cing dugc md hinh don gian nhu mot
thanh cong x6n chiu bién dang udn thuén tay,
khung chiu bién dang cat va cac cau kién lién
két dugc mo hinh bang cac dam lién két cing,
gia thiét chi truyén lyc ngang [12], [14].

Ttr nhitng ngudn tham khao trén dé cho
thay, tuy di c6 nhiing nghién ctru vé cach bd
tri, hinh dang, ing suat va do vong cua vach
climg bang cac phuong phap khac nhau, nhung
da s6 chi xét dén tai trong thang dung va tai
trong dong dat, rat it nghién ciru xét dén tai
trong gi6. Dong thoi, TCVN 2737:2023 [15]
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vura dugc ban hanh vao thang 6 nam 2023 nén
cac nghién ctru tinh toan tai trong va tac dong
theo tiéu chuan nay ciing rat han ché. Muc tiéu
nghién ctiru cua bai bdo 1a, khdo sat sy thay
do6i cua noi lyc va chuyén vi ngang tai dinh
cong trinh 8 tang khi sir dung hé khung vach
bé tong cdt thép (BTCT) va hé khung BTCT
thuan tiy, chiu tac dung cua tai trong thudng
xuyén, tai tam thoi ngén han, tai tam thoi dai
han va tai trong gi6 theo TCVN 2737:2023
[15]. Két qua nghién ctru, 12 ngudn tham khao
cho viéc Iya chon hé két ciu chiu lyc trong
thiét ké két cau.

2. PHUONG PHAP NGHIEN CUU

Nghién ctru nay st dung phuong phap sb
bang viéc ing dung phan mém Etabs dé phan
tich noi luc va chuyén vi ngang ctia cong trinh,
két hop phuong phap phén tich va tong hop
nham so sanh, danh gia cac két qua dat duoc
dé dua ra nhimng két luan cho nghién ciru.

2.1. Cdc théng s6 cho mé hinh khdo sdt

Mot chung cu ¢6 quy md gdm 8 tang
ndi va 01 ting ham, kich thudc mat bang la
40mx30m. Chiéu cao mdi tang 1a 3,5m cho
cac tang dién hinh, ting 1 cao 4,2m, ting ham
cao 4m. Tuong bao quanh xdy bang gach day
200mm, tudng ngin cac khu bén trong bang
gach day 100mm, chiéu day 16p trat cho céac
cAu kién (tuong, cot, dam va trﬁn) la 15mm.
Mai bang BTCT, tuong chin mai xdy gach
day 100 cao 1,5m.

St dung hé khung vach BTCT va h¢
khung BTCT thuan tiy, tinh toan theo so db
khong gian. Bé tong sir dung B25, cdt thép
nhém AIl. Chiéu day ban san 1a 200mm va
kich thuée dam c6 L=8m la 300x600mm, dim
c6 L=10m la 350x750mm.

Bang 1: Tiét dién cot cho mé hinh (mm)

Ham-> | Tang4-> | Tang7-> | Khu ciu
Tang 3 Tang 6 Tang 9 thang
700x700 | 600x600 | 500x500 | 200x200

Qua trinh khao sat khong xét dén anh

hudng cua tai trong gi6 dén phan mai khu vuc
cau thang.
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Bang 2: Tiét dién vach ctrmg cho mé hinh (mm)

Ham-> Tang 4-> Tang 7->
Tang 3 Tang 6 Mai
200x2450 200x1800 200x1250

So d6 mit bang va mé hinh 3D ctua mo
hinh duoc thé hién tir Hinh 1 dén Hinh 4.

3 (m)
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44 (m)
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238 (M) 44 (M) 8 (m)
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Hinh 3. Mit bing m6 hinh hé khung
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Hinh 4. M6 hinh 3D m6 hinh hé khung

2.2. Tai trong thuwong xuyén va tai tam thoi

Trong luwong ban than két cau do phan
mém Etabs tinh toéan.

Béng 3: Tai trong cac 16p hoan thién san

(KN/m?)
Tang 1->Tang 8 Khu vé¢ sinh | San mai
1,22 1,55 1,4

Trong lugng tuong 200mm xay trén dam
duoc xac dinh theo Bang 4.

Bang 4: Tai tudng 200 x4y trén dim (kN/m)

h=2,8
9,34

h=2,9
9,67

h=3,3
11,01

Trong lugng tuong 100mm dugce xac dinh
theo Bang 5.

Bang 5: Tai trong tuong 100 (kN/m)

h=3.4 h=1.5 KhP tha’n'g th tl‘Alang
trén mai cac tang
5,49
6,47 2,94 5,29 5.68
Tai trong tiéu chuan tam thoi ngan han
xac dinh theo Bang 6.
Béng 6: Tai tiéu chuan tam thoi ngan han
(kN/m?)
San tang A \ . Sanh
258 San tang 1 | San mai hanh lang
1,5 5 0,3 3
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Tai trong tiéu chuan tam thoi dai han xac
dinh theo Bang 7.

Bang 7: Tai tiéu chuin tam thoi dai han
(kN/m?)

Vach ngan Kho thuong mai

1,5 5

Tam Diaphragm xéc dinh bang phan mém
Etabs va duogc thé hién trén Hinh 5.

8 (m) L 4Am ,1 ) 4 8 (m) ;Tiﬁ(ln); 4Am

10 (m)

;56Im; 49(m ?Séxm‘i

0m

Hinh 5. Gan san tuyét d6i cimg hé khung vach

8 m) , 4A6m) 38 (m); 8 (m) 3B (m); 44 M) | 8 m -
\ A P AT
\ / i
\ / e
N ‘\ f // P
N \ / oA i
\\\ N LS
B N R W g
& 5 \ % = e
=% i
B //’// / \ \ N \\‘\\\7
”.'// / } e \u l\ \\\ — ——a
A A YRS e
- / / \ \\\ =
y / / 1
// // \ \\\ \\\
/ / \ \ NS
u = ' . m Cu

Hinh 6. Gan san tuyét d6i cing hé khung

M6 hinh duogc khai bao 12 mode dao
dong, chu ky dao dong dugc xac dinh bang
Etabs, thé hién trén Bang 8 va Bang 9.

Bang 8: Chu ky dao dong hé khung vach (s)

Case Mode Period
Modal 1 1,961
Modal 2 1,823
Modal 3 1,363
Modal 4 0,72
Modal 5 0,649
Modal 6 0,457
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Bang 8: Tiép theo (s)

Case Mode Period
Modal 7 0,385
Modal 8 0,347
Modal 9 0,253
Modal 10 0,241
Modal 11 0,229
Modal 12 0,177

Béang 9: Chu ky dao dong h¢ khung (s)

Case Mode Period
Modal 1 2,371
Modal 2 2,295
Modal 3 2,032
Modal 4 1,018
Modal 5 0,994
Modal 6 0,878
Modal 7 0,564
Modal 8 0,555
Modal 9 0,485
Modal 10 0,429
Modal 11 0,421
Modal 12 0,371

2.3. Tdi gi6 theo TCVN 2737:2023 [15]

Tai trong gi6 ti€u chuan W, tai d6 cao z
duoc xac dinh nhu sau:

W, =W, k(z).c.G,
Trong do: W, |, =0,852W

(1)

W, 1a ap luc gio co s, xac dinh theo bang
7 muc 10.2.3 TCVN 2737:2023 [15]

¢ 1a hé sb khi dong, duoc xac dinh theo
10.2.6 va Phu luc F trong TCVN 2737:2023
[15]

Khi h/d < 5 hé sb ¢ duge xac dinh theo F.4
phu luc F TCVN 2737:2023 [15]

Heé s ¢ xac dinh theo phu luc F.16 khi h/d
<5 hoac h/d > 5.
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k(z,) 14 hé s ké dén sy thay doi ép luc gio
theo d6 cao z_ twong tmg, xem 10.2.5 va Bang
9 TCVN 2737:2023 [15] hoac cong thure sau:

7 2/a
e
k(Ze) - 2,01 (Z—)

g

Z xac dinh theo myc 10.24vazZ >7
trong bang 8 TCVN 2737:2023 [15].

Zg la d§ cao gradient, phu thudc vao dang
dia hinh, xem Bang 8 TCVN 2737:2023 [15].

o 14 hé sb ham Ity thtra voi van tde gi6 3s,
phu thudc vao dang dia hinh, xac dinh theo
Béang 8 TCVN 2737:2023 [15].

G, la h¢ s6 hi¢u ung giat dugc xac nhu sau
do1 véi két cau mém (T, > 1s):

1+ 1,71(Z) / g6Q2 + giR?

1+1,7g,1(Zs)

G = 0,925

Céc dai lugng xem [15]. G, = 0,85 d6i voi
két cdu cling (T, < 1s).

2.4. Tai gio tac dung lén cong trinh

Tai gié dugc gan vao tdm hinh hoc cua
cong trinh. Tai trong gi6 ti€u chuan xac dinh
theo Bang 10.

Bang 10: Tai trong gi6 tiéu chuan (kN)

Tﬁng kax Wk,y
9 115,1 160,0
8 123,0 172,3
7 123,0 172,3
6 123,0 172,3
5 123,0 172,3
4 123,0 172,3
3 123,0 172,3
2 135,1 189,6
1 117,8 164.9

Hé s6 do tin cay duoc xéc dinh theo [15],
gia trj tiéu chuan tai trong gio trong Bang 9
1a tong tai trong gi6 ving D va ving E theo
TCVN 2737:2023 [15].
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Tai trong gi6 gan vao mo hinh Etabs duogc TH6 1 1 0.9 1
A [N N \ \ 1 >
thé hién trén Hinh 7 va Hinh 8.
TH7 1 1 -0,9 1
Stoy Diaphragm Fx F Mz X Ordinate Y Ordnate
kN kN kNm m m
h ot 193 0 0 F 15 THS 1 1 0,9 1
Stoy8 D1 1275 0 0 2 15
Stoy7 D1 1275 0 0 20 15 TH9 1 1 _0 9 1
Son 01 1275 0 0 2 5 ’
Stoy5 D1 1275 0 0 il 15
Storyd. D1 1275 0 0 20 15 TH 1 O 1 039 1 1
Stoy3 D1 1275 0 0 20 15
Story2 D1 1402 0 0 2 15 TH 1 1 1 0,9 - l 1
Stoy! D1 2 0 0 2 15
. TH12 1|09 1 1
(a) Gio x trong Etabs
TH13 1|09 -1 1
> Do a i | e | Yo
0 01 0 1661 0 2 15 THBao (TH 1 5 TH2, cee ,TH] 3)
Story8 D1 0 1789 0 il 15
Soy7 01 0 179 0 2 15 = e 1 z n
i o . p . 2 15 3. KET QUA VA THAO LUAN
Story5 D1 0 1789 0 il 15 7z . 2 . .
st o 0 s 0 2 5 3.1. Keét qua chuyén vi ngang hé khung
Story3 D1 0 1789 0 20 15
Soy2 D1 0 1%.8 0 2 15 A . . 30 A
o o . w . m 15 Chl{yen vi ngang tai dinh h¢ khung BTCT
., duoc thé hién trén Hinh 9.
(b) Gi6 y trong Etabs ; ;
Hinh 7. Tai trong gio trong Etabs hé khung Maximum Story Displ.
Story Diaphragm Fx Fy Mz XOrdinate Y Ordnate
kN kN kN m m
o D1 151 0 [} 20 15
Sloy8 D1 13 0 0 20 15 Story9 -
Sory7 D1 123 0 0 20 15
Sty D1 12 0 0 2 15 Story8 -
Story5. D1 13 0 0 2 15
Storyd D1 123 0 0 20 15
Story7 -
Story3 D1 123 0 0 20 15
Story2 D1 1353 0 0 20 15
oyl 01 18 0 0 2 15 B0
(a) Gi6 x trong Etabs =2
Soy Daphragn fx fy e XOdnde | YOrinde Sl
kN kN kNm m mn
o D1 0 160 0 2 15 Story3 —
Story8 D1 0 1m3 0 20 15
Story7 D1 0 1m3 0 2 15 Story2 -
Story6 D1 0 1723 0 20 15
Stoy5 D1 0 1723 0 2 15
Stoyd 01 0 1723 0 2 15 Storyt -
Story3 D1 0 3 0 20 15
Story2 D1 0 1896 0 20 15
Base T T T T T il T T T T 1
Sont el 0 1649 0 2 L 50,0 -400 -300 -200 -100 00 100 200 300 400 500
., Displacement, mm
(b) Gi6 y trong Etabs (22926825, > Story9)
Max: (43,493499, Story9); Min: (-43,192634, Story9)

Hinh 8. Tai trong gi6 trong Etabs hé khung vach \
, Hinh 9. Chuyén vi ngang hé khung (mm)

2.5. To hop tdi trong » . .

) . = . y Kiém tra chuyén vi ngang tai dinh cong
Cac truong hop tai trong va t0 hop tai  (inh theo didu kién sau:

trong dugc thé hién trong Bang 11.

h
” — 2 2 -
Bang 11: T6 hop tai trong cho mo hinh f \ Ui+l =< 500
. Trong do:
Truong hop tai| G | Q, | W, W, | Q ,
U, va U la chuyén vi ngang tai dinh 16n
THI1 11 1 nhat theo phuong x, y
TH2 1 1 1 f la chuyén vi ngang gidi han, bang G.5
TH3 1 -1 1 phu luc G trong TCVN 2737:2023 [15].
TH4 ! 1 |1 Chiéu cao dugc tinh tir mong dén dinh
THS5 1 -1 1 cong trinh h = 33,2m.
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Bang 12: Kiém tra chuyén vi ngang tai
dinh hé khung BTCT (mm)

U | U |Ux+Uy| f | f |Kétqua
33 | 43 | 2938 | 54 | 66 | Thoa

Tir d6 cho thay, chuyen vi ngang tai dinh
hé khung BTCT thoa yéu cau tiéu chuén.

3.2. Két qud chuyén vi ngang hé khung
vach

Biéu dd chuyén vi ngang thé hién trén
Hinh 10 va két qua kiém tra chuyén vi ngang
tai dinh hé khung vach BTCT duogc thé hién
trén Bang 13.

Béng 13: Kiém tra chuyén vi ngang hé

khung vach BTCT (mm)
U | U |[Ux+Uy| f f |Kétqua
21 | 26 1117 33 | 66 | Thoa

Tir d6 cho thdy, chuyén vi ngang tai
dinh hé khung vach BTCT théa yéu cau tiéu
chuan.

Story Disp

Storys -

Story8 —

Story3 -

Story2 -

Story! -

Base
30,0

T T * T T T T 1
-12,0 -6,0 0.0 6.0 12,0 18,0 240 30,0

Displacement, mm

T T
240 -180

Max: (25,570526, Story9); Min: (-25,371198, Story9)

Hinh 10. Chuyén vi ngang hé khung vach (mm)
3.3. Két qua noi luc chan cot

Biéu dd bao noi luc hé khung BTCT duoc
thé hién trén Hinh 11.
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(c) Biéu d6 bao luc doc (kN)
Hinh 11. Noi lyc khung tryc 2 h¢ khung

Phan tir ct trong Etabs thé hién trén

Hinh 12.
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—(m)>

C23 €23 C23 C23 C23 C23 C23 C23 C23

:

C14 C14 C14 C14 C14 C14 C14 C14 C14

C11 C11 C11 C11 C11 C11 C11 C11

C1

{

C2 C2 C2 C2 C2 C2 C2 C2
LSRR S S A T A

§

c2

Hinh 12. Phan tir ¢ot trong Etabs

Gia tri ndi lyc chan cot ting 1 truc 2/B duoc
thé hién trong Bang 14 va Bang 15.

Bang 14: No6i lyc khung truc 2 hé khung

TABLE: Element Forces - Columns

Story | Column P V2 M3
Storyl 14 -7924,6 | 111,7 | 3242
Storyl 14 -9887,1 | -91,6 | -298,4

Bang 15: Noi luc khung truc 2 hé khung vach

TABLE: Element Forces - Columns

Story | Column P V2 M3
Story1 14 -7993,8 | 84,7 | 221,2
Story1 14 -10013,2| -36,2 | -158,9

Két qua so sanh ndi luc chan cjt tﬁng 1 truc
2/B dugc thé hién trén Hinh 13.

350
300
250
200
150
100
50
0

298.4

158.9

mKhung ™ Khung viach

(a) M6 men uén M3-3 (kNm)

120

91.6
90
60
36.2
) .
0

mKhung = Khung vach
(b) Luc cat V2-2 (kN)

12.000 9877.1 100132

9.000
6.000
3.000

0

mKhung mKhung vach

(c) Luc doc P (kN)
Hinh 13. So sanh ndi lyc hé khung va hé khung
vach cung
60
40

33
21
] l
0

mKhung ®=Khung vich
(a) Chuyén vi ngang phuwong x (mm)
60

43
40
26
) I
0

mKhung = Khung vach

(b) Chuyén vi ngang phuong y (mm)
Hinh 14. So sanh chuyén vi ngang hé khung
va hé khung vach cung

4. KET LUAN

Tt két qua khao sat trén, mdt so két luan
duoc dua ra nhu sau:
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1) Két qua so sanh cho thdy, chuyén vi
ngang tai dinh theo phuong x va phuong y cua
hé khung vach déu nho hon hé khung, do do
cting hé khung vach 16n hon h¢ khung. Diéu
nay pht hop véi co so Iy thuyét va cac nghién
cuu trude.

2) Déi v6i cong trinh thap tang, tai trong
gi6 cling anh huong dang ké dén noi lyc chan
cot. Pidu nay duoc thé hién rd hon khi mé
men u6n hé khung 16n hon 87,8% so vé6i hé
khung vach va ty 1& nay 1a 153% ddi voi luc
cit. Nguoc lai, luc doc chan ¢dt h¢ khung lai
nho hon 1,4% so v6i hé khung vach, tuy nhién
ty 1& nay duoc xem 1a khong dang ké.

3) Hé khung vach 1a mot trong nhiing giai
phép tang cuong dd ciing ngang hi¢u qua. Tuy
nhién, can phai c6 giai phap thiét ké, phan bd
dd cirng ngang phu hop véi cong nang va dam
bao hiéu qua kinh té cho cong trinh.
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