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Tinh hiéu qua clia twong chiu tai ngang trong cic coéng trinh cao tAng di dugc cong nhén tit 1au, trong khi
hé san phéng ciing phé bién va dugc tng dung rong rii trong két cAu bé tong cbt thép ctia cac tda nha vin
phong va chung cu. San phing dem lai mit san lién mach, giam chidu cao san, thuén tién cho b tri kién
triic va hé théng co dién, giam lwgng bé tong va thép, ddng thyi ting tinh linh hoat trong sit dung. Nghién
cttu nay danh gia hai hé két cAu khung san phing va khung véach san phing trong khéng tai trong ngang
do gi6 trén cong trinh cao 45 ting tai Viét Nam bang phin mé&m ETABS. Két qua cho thiy luc cit tip trung
& céc ting thip ctia vach va giam dan theo cao, trong khi lue cit clia khung ting theo tAng, phan 4nh vai
trd chinh ctia vach va vai trd hd trg ctia khung. Hé khung vach san phing 1am giam chuyén vi dinh va do
trdi ting, phan b d6 tréi déu theo chidu cao, han ché ting mém va dam bao én dinh tdng thé. Co ché phéi
hop giita vach citng va khung 1 vach chiu phin 1én tai ngang, ting cudng do cting, trong khi khung phin
phéi va can bing néi lue, bao dam twong thich giita cic cAu kién. Phuong an két cAu nay mang lai hiéu
qua cho céc cong trinh cao 40-50 ting thudc viing gié thap va trung binh, vita ¢am bao an toan, én dinh,

ddng thoi phit hop véi didu kién khi hau va yéu ciu st dung.

ABSTRACT

Wind load

TCVN2737-2023

Shear Wall- Flat slab frame systems
Flat slab frame systems

Hise rise-building

Etabs

The effectiveness of shear walls in resisting lateral loads in high-rise buildings has long been recognized,
while flat slab systems are also widely used in reinforced concrete structures of office and residential
buildings. Flat slabs provide a continuous floor surface, reduce floor-to-floor height, facilitate architectural
and MEP layout, reduce concrete and steel quantities, and increase flexibility in usage. This study effective
evaluation of two structural systems flat slab frames and flat slab frames with shear walls in resisting wind-
induced lateral loads on a 45-story building in Vietnam using ETABS software. The results show that shear
forces are concentrated at the lower levels of the walls and decrease with height, whereas frame shear
forces increase with height, reflecting the primary role of the walls and the supporting role of the frame.
The frame-shear wall system reduces roof displacement and inter-story drift, distributes drift uniformly
along the height, mitigates soft story effects, and ensures overall stability. The interaction mechanism
between the shear walls and the frame involves the walls carrying the majority of lateral loads, enhancing
stiffness, while the frame distributes and balances internal forces, ensuring compatibility between
structural components. This structural solution is effective for 40-50-story buildings in low- and medium-
wind regions, ensuring safety and stability, while also being compatible with local climate conditions and

functional requirements.

1. Giéi thidu

cAu kién va b phan két cAu phai dam béo chiu tai gi6 cuc dai va duy

tri tinh toan ven két cAu. Mot muc tiéu hiéu ning co ban dbi voi céc

Viéc thiét ké cong trinh cao tAng tai Viét Nam thudng dbi mit
v6i nhitng yéu cau ky thuat phitc tap. Tai trong gi6 12 yéu t6 cbt 16i
chi phéi tinh én dinh vi d6 an toan ctia cong trinh. Khi chidu cao
ting, tai trong gi6 tac ddng manh hon, giy chuyén vi dinh déng ké va
anh hwéong dén cam gidc thoai méi ctia ngudi st dung. Cac cong trinh

cao tang phai théa mén trang thai gidi han vé cudng dd, trong dé cac
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cong trinh cao ting chiu tai gié 1a hé két cAu ngang phai duy tri mét
bién d6 an toan téi thidu chéng lai sy mit én dinh téng thé, dwéi moi
td hop tai cuc dai 4p dung duoc [1]. Viée liva chon hé két cAu phu
hop 1 quyét dinh. Hé san c¢6 hai co ché khéng tai ngang phan phéi tai
theo d6 cting ctia bd phin két cAu nhd d6 citng trong mit phing, va

kim ham chuyén vi ciing xoay ctia ¢4t nhd d6 citng ngoai mit phéng,
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nhu thé cic 6t duge nbi béi mot dAm néng rong [2]. Hé khung —
twdng cit dugc xem 1a giai phap tbi wu, két hop loi ich clia khung bé
tong va tuwdng cit, ting kha ning khang tai trong ngang. Trong doé,
theo, hé két cAu nay 1a giai phap hiéu qua va kinh té, dic biét phit hop
cho céc cong trinh trén 40 ting [3]. V&i kha ning chiu luc cao, hé két
cAu nay mang lai su én dinh va do cling can thiét cho céac cong trinh
cao ting & Viét Nam, dic biét thich hop trong bi canh khi hau va tai
trong gi6é cua TP. HO Chi Minh. Tai Viét Nam thuong lya chon hé
khung - tudng cét do tinh kinh té va thi céng thuén loi.

Khung thuln tdy chtt yéu chiu chuyén vi ngang do bién dang
cit (shear mode, linear sway), trong khi vach thuln tiy cha yéu bién
dang theo dang uén kiéu cong-x6n (bending mode, parabolic sway).
Khi khung va véch két hop, chiing twong tic dé bao dam sy twong
thich vé& chuyén vi ngang, trong d6 vach v&i dic trwng bién dang kiéu
cong-xo6n thudng c6 do citng 16n tai cic tAng dudi, ddn dén chuyén vi
léch ting nhé (chi bing khoang mét nita so véi cdc ting gin dinh
cdéng trinh), cdn & céc tAng trén chuyén vi ctia vach ting nhanh.
Nguoc lai, khung citng — do bién dang cit chiém wu thé - c¢6 chuyén
vi tAng phu thudc vio luc cit tai titng tAng, thudng 16n hon vich &
cdc ting duéi nhung nhd hon & cac tAng trén; tuy nhién, chuyén vi
léch ting ctia khung lai phan b6 kha ddng déu theo chidu cao. Khi hai
hé nay dugce lién két thong qua hé théng san, ng suit cit khong déu
gitta khung va vach sé dugc phin phdi, tao thanh mét hé két cAu hiéu
qua hon, gitp ting d6 cing tdng thé khung-vach, giam chuyén vi ciia
véach & ting trén va han ché chuyén vi ctia khung & ting dwdi. Tuy
nhién, sy két hop giita dang bién dang cit (shear mode) ctia khung va
dang bién dang ubn (bending mode) ctia vach, néu khung ¢6 cot bd tri
gin nhau va tiét dién dim cao, khung sé bién dang twong ty vach
(dang ubn chiém wu thé), con néu vach cé nhidu 16 cva 16n thi vach
lai 1am viéc nhu khung (dang cit chiém wu thé). Do d6, twong tac
giita vach va khung anh huwéng bai ty 18 phan bd d6 ciing twong dbi
cta hai hé cling nhu dang bién dang cta cac hé. Cic mé hinh twong
tic kinh dién thwong gia dinh (i) trong tinh toan, vich va khung
thuong gia thiét d6 cting khong dbi theo chidu cao cong trinh, (i) néu
d6 cting thay dbi thi ty 1&é do cing twong dbi giita ching vin khong
dbi theo chidu cao. Trong thuc té, do yéu clu kién tric, cic didu kién
1y twong nay hiém khi dige théa mian hoan toan, nén viée phén tich
bing méy tinh tr& nén cAn thiét d& danh gia chinh x4c tuong tic phic
tap nay [4, 5]. Tuong chiu cit c6 dang bién dang ubn véi 16m xubng
duwdi va @6 dbc & trén cling, khung chiu cit bién dang theo dang cit
v6i 16m hudng 1én trén va d6 déc 16n nhét tai gbe, khi két ndi twong
va khung bf’ing lién két dAu chét va nhan lyc ngang, bién dang cua hé
hop thanh thé hién dang ubén & phin duwdi va dang cit & phan trén
[6]. Tuong ty khi két hgp véi khung MRF, sé hinh thanh hé théng
twong tic khung—dan (hodc twdng) chiu cit, trong d6 hinh dang bién
dang ctia khung gin nhu tuyén tinh két hop véi ché do troi céng-xon
parabol ctia dan/twdong tao ra hinh dang chung nho maét san cléng.
Phén trén ctia dan chiu cit dugc khéng ché bai khung, trong khi phin
dudi, dan hodc tudng chiu cit khéng ché khung, 1am ting do citng
ngang ctia tda nha [7]. Tac gia tién hanh khao st sy twong tac giita

twong chiu cét va khung bé téng cbt thép (BTCT) théng qua md hinh
héa 2D dbi véi cac cong trinh cao 20, 30 va 35 ting cé twdng chiu
cit. Két qua phan tich cho thy twdng chiu cit va khung BTCT phéi
hop trong viéc khang tai trong ngang tai cic tAng thip va trung gian;
trong khi d6, & 2-3 tAng trén ciing, tai trong ngang gan nhu hoan toan
do khung BTCT tiép nhan, con sy déng gép ctia tuwyng chiu cit 1a
khong dang ké [8]. Trong nghién cifu phén tich va téi wu hoéa tuwdng
chiu cit cho nha cao ting bang ETABS, tic gia ¢ m6 hinh héa céng
trinh 45 ting va cho thiy viéc t6i wu héa kich thude twong chiu cit
gitip coéng trinh 6n dinh hon, giam chuyén vi va d6 léch ting, ddng
thoi bd tri twong dbi xtng mang lai hiéu qua khang tai trong t6t hon
so v6i bd tri bt dbi xitng [9]. Nghién citu twong tic giita san phing
va tudng chiu cit trong cong trinh nhiéu ting chiu tai trong dong dt,
tac gia két luan ring viéc bd sung va bd tri hop 1y twdng chiu cit
trong hé san phing gitp gia ting d6 cing ngang, giam chuyén vi va
nang cao hiéu qua khéng chin ctia cong trinh nhiéu ting [10]. So sanh
hé khung chiu mémen va hé két ciu kép khung — tudng chiu cit bing
ETABS 2016, tac gia cho thiy viéc bd sung tudng chiu cit trong hé
khung bé téng cbt thép gilp gia ting déng ké do cing ngang, giam
chuyén vi v ning cao kha niing khang chin ctia cong trinh. Hiéu qua
nay phu thudc vao chidu cao cong trinh ciing nhu s6 lvgng va vi tri bb
tri twdng chiu cit, trong d6 cach bd tri hop 1y cho phép phan bé luc
cét t&t hon va dam bao én dinh téng thé [11].

Mo hinh phén tich phai phan anh nhitng khia canh quan trong
trong hanh vi cta két cdu thuc té, v6i d6 chinh xac, kinh té va chi tiét
dt cho muc dich thye tién. Hau hét 13 m6 hinh ‘nat-don vi’ nbi cac
nit cting bing phin tit bién dang. Viéc chon phan ti thich hop, gan
thudc tinh va chi tiéu danh gia kha ning dap ng déu doi héi k§ ning
va kha ning danh gia. M6t mé hinh tréng giéng két cAu thuc té khong
nhét thiét hanh xi giéng két cAu d6 [12]. Viéc mé phong chinh xé4c
tng x@ ctia hé khung - twong cit duéi tic dong ctia gi6 1a rit cin
thiét, dic biét trong diéu kién khi hau dic thii tai Viét Nam - noi c6
dia hinh da dang va anh huéng 16n ctia bo, gié miia. Cic phan mém
phan tich két cAu hién dai nhu ETABS cho phép x4y dung mé hinh két
cAu chi tiét va danh gia noi luc, chuyén vi chinh xac.

Viéc thire hién viéc st dung ETABS dé khao sat hiéu qua lam
viéc ctia hé khung — twdng cit trong nha cao ting chiu tai trong gi6 1a
mot hudng tiép can hién dai, két hop hai hoa giita nghién citu khoa
hoc va tng dung thuc té. D& tai huéng dén viéc lwgng héa hiéu qua
ctia hé khung - tudng cit trong cong trinh cao ting chiu tic dong gié,
théng qua mo phong trén phin mém ETABS. Trong tAm nghién cttu 1a
phén tich, d6i chiéu kha ning khang gi6 clia hé khung - twong cit véi
hé khung thuln, tit 46 danh gid mtic d6 cai thién d6 citng va én dinh
tdng thé cong trinh. P& tai tap thiét 14p mo hinh két cAu dai dién cho
mét cong trinh nha cao tng dién hinh cao 45 tAng dé phuc vu cong
tdc mé phong trén phin mé&m ETABS, v6i hai cAu hinh két cdu chinh:
hé khung bé tong cbt thép thuln va hé két cu két hop khung - twong
cit. Cac théng sé ky thuét chi yéu gdm chuyén vi ngang dinh, d6 tréi
tAng va do6 1at céng trinh sé duoc phan tich, d6i chiéu gitta hai mé

hinh. Ngoai ra, d6i v&i hé khung — vach vach, phan tich su phan b
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lye gitta khung va véch ciing dwge danh gia dé xac dinh hiéu qua lam
viéc twong tac.

Toa cao ting két cAu bé tong cbt thép gbm 45 ting ndi va 2 ting
him 1am mé hinh khao sit. Céng trinh dang chit nhét dién hinh lam
vin phong hodc cin ho dé phan tich va so sanh, khong xét dén yéu td
kién triic hay ndi thit cu thé. Khung bé téng cbt thép véi dim bién va
cot lién tuc, twong cit bé tong cbt thép cb kich thudce, ciing v&i san
phéng bé t6ng c6 mil cot ditge md hinh héa nhw mot tAm citng theo
mit phing. Hai ciu hinh két cAu dugc dua vao nghién cdu 1 hé
khung thudn (khéng c6 twong cit) va hé khung - twdng cit.

V@ tai trong, Tai trong gi6 dugc tinh toan va ap dung theo tiéu
chuén TCVN 2737:2023 [13] v6i gia dinh céng trinh dit tai Thanh
phé H Chi Minh va tai trong gi6 co ban cu thé dia vao [14], va vat
liéu st dung theo TCVN 5574-2018 [15]. C4c loai tai trong khic nhu
dong dAt, nhiét do, thi cong, tai trong dic biét khéng duoc xét dén.

2. Phuéng phap phén tich

Nha cao tin lam viéc dya trén nguyén 1y phan phéi ndi luc giita
céc phin ti chiu luc chinh. Hé khung chiu Iyvc gdm céc cot va dim,
hoat dong chu yéu thong qua kha ning chiu uén vd mé men. Hé
twdng cit 1a nhitng vach cting c6 kha ning chéng lai luc cit ngang va
moment. Khi két hgp hai hé nay, hé twong tic khung - twdng cit cé
thé tan dung wu thé v& d6 cting va kha ning chiu lyc dé giam thiéu
bién dang va dao ddng ngang cho céng trinh cao ting.

Trong bai nghién ciu nay, phuvong phip phan tich dugce ap
dung bao gdm phan tich tinh tuyén tinh dé danh gi4 ng x co ban.
Co s& 1y thuyét clia cac phiong phép phén tich nay dia trén 1y thuyét
dan hdi tuyén tinh, mé hinh phin ti hitu han va cic gia thiét vé& vat
liéu ddng nhét, tuyén tinh dan hoi.

ETABS dugc lwa chon 1am nén tang chinh cho qué trinh mo
hinh héa va danh gid két cAu. Phan mém nay cho phép tao cic phin
t@ khung (frame), twdng (shell hodc wall), dinh nghia dic tinh vat
liéu, tiét dién, lién két, diéu kién bién va cic tai trong. P6 chinh xac

ctia mé hinh déng vai trd quyét dinh trong viéc phan 4nh ding dic

i—)x

itng xi7 1am viéc ctia céng trinh. Hién nay Etab V22 c6 thé tinh toan tu
dong tai gi6é theo TCVN 2737-2023 [16]. Tinh toan tai gié tu dong
theo Etabs 16n hon so véi tinh bing phiong phéap thii céng [17]. Dbi
v6i cong trinh nha cao tAng chiu tic dong manh cua tai trong ngang
nhv gi6, viéc mé hinh héa va phén tich két ciu doi hoi d6 chinh xac
va tinh nhit quan cao. PhAn mém ETABS v&i kha ning tinh toén tai
trong gi6é tu dong va phan tich hé két cAu mot cach toan dién, qua d6

nang cao d¢ tin ciy va hiéu qua ctia két qua thu duge.

3. Phan tich #ng xif ctia hé két cAu cta cong trinh
3.1. M0 phong cong trinh

Mot nghién citu dién hinh st dung mé hinh nha cao 45 ting do
tac gia phét trién dé phan véi hai trudng hop: (1) khung san phing chu
vi va 16i cting trung tdm (Hinh 1) va (2) khung san phing khong véach
(Hinh 2). Cac kich thudc két cdu duge gia dinh nhu trong Bang 1.

Bang 1. Théng sb dau vao céc ciu kién két cAu.

Hé két ciu Klﬂmng san Khung san phing
phang - vach

Ludi cot 8mx8m 8mx8m
Chiéu cao téng 3,3m 3,3m
Chiéu cao téng him 3,0m 3,0m
Dam 300 x 550 300 x 550
San day 220 220
Mii cot (ké ca san) day 400 400
Cot tAng 1 dén tAng 10 | 1500 x 1500 1500 x 1500
Cot ting 11 dén tAng 20 | 1400 x 1400 1400 x 1400
Cot tAng 21 dén tAng 30 | 1300 x 1300 1300 x 1300
Cot ting 31 dén tAng 40 | 1200 x 1200 1200 x 1200
Cot tAng 41 dén ting 45 | 1100 x 1100 1100 x 1100
Véch day 350 .

|
B = =
- .

-
=

Hinh 1. CAu triic mit bing c6ng trinh ti tAng hAm dén 5 ctia hai hé.
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Hinh 2. Toa nha khung-vach 45 tAng: mit bing va m6 hinh 3D ETABS.

Hinh 3. Toa nha khung san phing 45 ting: mit biing vA mé hinh 3D ETABS.

3.2.  Két qud phan bd hic cdt vao khung va vdch

Hinh 4 va Hinh 5 Lyc cit ma véach — 15i chiu cht yéu tap trung
tai cAc tAng thdp va giam din Ién cac ting trén, trong khi luc cit do
khung chiu ¢6 xu huéng ting dan theo chiu cao cong trinh. Phan b
Ie cét nhin chung én dinh ti¥ ting ddy dén gin ting mai, chi xuét
hién nhitng bién thién cuc bod tai mét sé khu vie do su thay dbi do
cttng ctia cdc cAu kién. Sy khac biét nay phan anh 16 co ché phdi hop
giita cac thanh phan két ciu, trong d6 vach — 16i déng vai trd chii dao
trong viéc khang luc ngang, con hé khung déng vai tro hd trg, goép
phan phan phéi néi Ivc ddng thoi ting kha ning bién dang déo téng
thé. Ngoai ra, mitc do chiu le cia titng thanh phin con phu thudce
tryc tiép vao do6 ciing clia chiing, tit &6 anh huwéng dén toan bd phan
b lue cét trong cong trinh. Cu thé phwong X, tai cac tAng trén cling
(tf tAng 39 dén 43), gin nhv toin bo tai trong ngang do khung bé
tong cbt thép tiép nhan, trong khi vach 16i chi déng gép mot phin nho
(khoang 20-30 %). Riéng tai tAng 44 va 45, ty 18 luc cit dugc phan bd
kh4 can bing giita khung va vach. G khu vic giita cong trinh (ti¥ ting
28 dén 38), s phan bé lyrc cit c6 xu hwéng 6n dinh hon, véi vach 16
tiép nhan khoang 50-60 % va khung chiu 40-50 %. Tai cac ting thip
(ti¢ tAng 1 dén 27), vach 16i déng vai trd chit dao khi tiép nhan hon
60-70 % luc cit, trong khi khung chi tham gia khoang 29-40 %. DBbi
v6i phuong Y, xu huwéng phan bé luc cit thé hién 16 su khac biét. Tir
tAng 1 dén tAng 32, véch 16i van giit vai trd cha dao khi chiu 36-88 %

lue cét, trong khi khung chi dam nhén 12-64 %. Tuy nhién, tit tAng
33 dén ting 42, khung bt diu chiém wu thé véi ty 1& tiép nhan tai
trong ngang ting din, dat khoang 51-98 %. & khu viyc dinh cong
trinh (tAng 43 dén 45), khung tiép tuc 13 thanh phin chinh trong viéc
khéng tai trong ngang, con vach chi déng gép & miic nho hon.

45
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25

SO TANG
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0 L L
0% 20% 40% 60% 80% 100%

T§ 16 phén tram lpc cit (%)

e Vach-Loi - X ====Khung - X

Hinh 4. Luc cit phan bb vao vach va khung theo phuong X.
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e VACh-L6i - Y ====Khung-Y

Hinh 5. Luc cit phan bd vao véach va khung theo phiong X.

3.3.  Két qud va nhdn xét chuyén vi dinh va do tréi tang cong trinh ciia
hai hé két cdu

Hinh 6 Két qua cho thiy, cong trinh st dung khung vach san
phéng c6 chuyén vi dinh nhé hon 13 rét so v6i céng trinh chi ding
khung san phing. Cu thé, theo phwong Y - chuyén vi dinh giam tit
gin 29,93 cm xubng con khoang 15,043 cm khi bd sung véch cting.
Tuong ty, theo phuong X, chuyén vi dinh ciing giam tit khoang 21,35
cm xudng con 12,23 cm. Pidu nay chitng té hé két ciu c6 vach gitp
ting do citng va giam bién dang téng thé cta cong trinh. Viéc bd sung
véach citng vao hé khung san phéng 13 giai phap hiéu qua dé giam
chuyén vi dinh, ting d6 citng ngang két ciu va dam bao kha ning
khang tai trong ngang, Két qua cho thiy chuyén vi ctia ca hai phwong
ctia hé ¢6 vach thu dugce déu phit hop véi cic ngudng kiém soat dugce
quy dinh trong tiéu chudn hién hanh va hé khung san phing khong
dam bao an toan theo tiéu chuin.

Twong tw, biéu dd Hinh 7 cho thiy hé két cAu khung véach san
phing gidp giam dang ké d6 troi tAng so v6i hé khung san phing. Cu
thé, trong hé khung san phing, d6 trdi tAng theo phwong Y dat gia tri
16n nhit khoang 0,003133, trong khi hé c¢6 vach chi con khoang
0,00124 — titc giam gin mot nita. Twong ty & phuong X, do troi ting
tdi da ciing giam rd rét tir 0,002273 xudng khoang 0,00119 khi thém
véach citng. Ngoai ra, dudng cong ctia hé khung vach san phing c6
dang dbc déu, khong bi vong ré & giita cong trinh nhu hé khung san
phéng. Pidu nay cho thiy vich cing khéng chi gitp giam bién dang
tbng thé ma con phan phbi d6 citng déu hon theo chiu cao cong
trinh, tit d6 ning cao d6 én dinh va an toan khi chiu tai trong ngang
16n. Két qua cho thiy do troi ting ctia ca hai phwong ctia hé c6 vach
d8u thoa cac yéu ciu kiém soat duge quy dinh trong tiéu chuin va hé

khung san phéng khéng dam bao an toan theo tiéu chuén.

éu cao cong trinh (m)
(=) =)
(=) (=)

Chi

30
0 . .
0 10 20 30
Chnyén vi dinh (cm)
—&—Ux ( Khung san phang) UY ( Khung san phing)

- Ux (Khung vich sin phiing) ——UY ( Khung vich sin phing)

Hinh 6. Chuyén vi dinh ctia hai hé két ciu.
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Do troi ting
< Drift X ( Khung san phang) < Drift Y ( Khung san phang)
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Hinh 7. D6 troi tAng ctia hai hé két ciu.
3.4.  Két qud va nhdn xét do ldt ctia cong trinh

Theo Bang 2 tdng momen gay lat 1an luot 1a 422395,81 kN.m
va 552363,79 kN.m, trong khi téng mémen chéng 1at ctia hé khung
véach san phing dat 8331568,677 kN.m va tdng momen chéng 14t cua
hé khung san phing dat t6i 8965593,02 kN.m. Nhu vdy, kha ning
chéng 14t ctia cong trinh viiot xa so véi mémen gdy 14t trong ca hai
trwdng hop, cho két qua "OK', thé hién ring céng trinh dam bao 6n

dinh téng thé vé mit chéng lat.

Bang 1. Thé hién két qua kiém db 14t ctia cong trinh.

Téng Momen gay lat 422395,81 552363,79
Tong Momen chéng lat
R , 8331568,677 OK
khung véach san phang
Tong Momen chéng 1at
. . 8965593,02 OK
khung san phang
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4. Kétluan

D6 citng clia san phing anh hwéng dang ké tac dong truc tiép t6i
chuyén vi ngang ctia cong trinh. Két qua nghién citu cho thiy hé khung
— véch — san phing mang lai hiéu qua vuiot trdi trong viéc ning cao kha
ning khéng tai trong ngang so v&i hé khung — san phéing thuén tdy.
Phén bd Iyc cit trong hé khung — vach — san phing thé hién 13 vai trd
chti dao ctia vach — 15i trong viée chiu I ngang, véi luc cit tip trung
manh & céc ting thip va giam din 1én cic tAng trén, trong khi luc cit
ctia khung ¢6 xu hwéng ting din theo chidu cao céng trinh, gép phin
phan phéi ndi lyc va ting kha ning bién dang déo tong thé. Két qua
phén tich cho thiy hé khung — vach citng ¢6 sy phbi hop hiéu qua trong
viéc tiép nhén tai trong ngang. O céc ting thip va tAng trung gian,
khung va vach hd trg 1an nhau, trong dé vach cting ddm nhén ty 1& 16n
tai ngang, gitip ting cuwdng do citng va giam chuyén vi ngang, trong khi
khung déng vai trd phan phdi va cin bing néi lvc. Co ché lam viéc
ddng thoi nay gép phin ning cao tinh én dinh tdng thé ctia cong trinh,
viéc bd sung vach ciing gitip giam dang ké chuyén vi dinh, khoang 40—
50 % so v&i hé khung — san phing, déng thdi giam gin mot nita d6 trdi
tAng va phan b déu hon theo chiéu cao, han ché hién twong ting mém
va nang cao d6 én dinh tdng thé. Su chéng 14t clia hai hé dam bao bn
dinh tbng thé cta cong trinh. Hé khung vach san phing con cai thién rd
rét d6 6n dinh hinh hoc, giam rung dong va dich chuyén ting & cac tAng
cao, dam bao d6 bén lau dai va phit hop v6i yéu ciu thiét ké ciing nhuw
diéu kién khi hau tai thanh ph6 Hd Chi Minh. Nhin chung, hé nay dugc
dénh gia 13 phwong 4n két ciu kha thi va hiéu qua cho cong trinh cao
tAng dén 50 ting, tham chi c6 thé nang chidu cao hiéu qua I1én 70 ting
néu bd tri hop ly.

Di d3 dat duoc nhitng két qua nhét dinh, nghién citu nay van ¢
nhitng gidi han bao gbm tai trong dong dit dai dién cho céc ving ¢6
gia téc nén yéu va trung binh, didu nay cin thiét d& danh gi4 téng quat
vé kha ning chiu chin dong. Th hai, nghién ctu chua xét dén suy
giam d6 citng ctia két cu, yéu t6 quan trong anh huéng dén phan ting
thuc té ctia cong trinh dwéi tai trong ngang. Do d6, cic nghién ciu tiép
theo nén mé& rong bing cach két hop céc tinh hudng tai dong dit khac
nhau vA mé phong giam d6 cting dé phan anh sét thuc té, viéc khic
phuc nhitng han ché nay sé& gitip rit ra cac két luan dang tin cdy va toan

dién hon v hiéu qua khang lyc ngang ctia hé khung véch san phing.
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