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TOM TAT
Tudng bé téng chiu lue dic sin (hay con duge goi 13 Tuwong bé téng tAm 1én - Concrete Load Bearing

TU KHOA

Tuwdng bé téng chiu luce didc sin
Tuong bé tong tAm 16n

Tudng bao che

Precast Panels) digc ting dung tai nhiéu noi trén thé gi¢i. Tuy nhién viéc tng dung trong cic tda nha cao
. ting (1én dén 70 ting) chi m&i duoc tng dung gin day. Australia 13 nudc tién phong trong wng dung giai
Chung exf cao tang phép nay trén thé giéi cho céc céng trinh chung cu cao ting. Trong nghién cttu nay ching t6i muén duwa
giai phép nay vao thay thé viéc xiy dung chung cu cao tAng véi giai phap db tai chd truyén théng bing
twong bé tong chiu lifc ddc sin. Bing cach nay ching tdi thay dbi cach giai quyét bai toan két cAu cta toan
bd céng trinh tit phin than dén phin méng. Bién phap thi céng ciing nhu thdi gian thi céng sé duge cai
tién déng k&. Chi phi va d6 bén vitng ctia coéng trinh ciing 14 wu diém 16n ctia né. Viée tng dung twong bé
tong chiu lyc dic sin sé gidp ching ta ¢6 thé diu tuv x4y ding céc chung cv cao ting & v&i sb lwvong 16n
v6i gia thanh ré dat tiéu chi « nhanh, ré, dep, bén ». Nghién cttu nay ap dung phiong phap nghién citu
tinh huéng cho mét cong trinh chung cv dwgc thiét ké va thi céng hoan toan bing tudng bé téng chiu lvc
dtic sén vita 1a ciu kién chiu tai trong diing va ngang vita la twong bao che ctia cong trinh. Thiét ké da
chitng minh dwoc hé két cAu dam bao an toan chiu lye v ddp Ging dugc cdc tiéu chuén cta Viét Nam va
Australia v6i gi4 thanh thdp hon phuong phép db tai chd.
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ABSTRACT

Load bearing Concrete Precast Panel has been used around the world. However, they are used in high rise

Precast Panels buildings (up to 70 floors) just in recent years. Australia is pioneering in the world in the construction of

Architectural facade panels high-rise apartment buildings. In this study we would like to introduce this new solution to replace

High rise Apartment traditional cast in situ construction in Vietnam. With this approach we would change the way we normally
perform structural design not only the frame structures but also the foundations. Construction methodology
as well as construction time could be improved considerably. Construction cost and durability are also
other advantages. Using precast panels will help us in getting large numbers of buildings with low cost
investment but “quick, cheap, nice, durably” achievement in high rise apartment investment. This case
study is carried out for an apartment construction project in Vietnam totally with precast panels as vertical
load bearing and shearing walls together with architectural facade precast panels. Both appropriate
Australia and Vietnamese Standards have been adopted in the design. The stability of the structures has

been proved and new solution achieves cost saving comparable to cast in situ construction.

1. Giéi thiéu bé téng tAm 16n didc sin tai HA ndi. Tuy nhién sau mot thoi gian sit

dung cong nghé nay boc 16 nhiéu khuyét diém nhu: sy ctng nhic

Cong nghé bé tong dic sin da dugc phét trién hang trim niam.
Tuy nhién ti¥ nhi¥ng ndm 1950-1960 né dugc ing dung rong rai sau
thoi gian chién tranh thé giGi thit I T d6 duge phat trién va dng
dung rong réi tai chau Au va M§. San phim bé téng dic sin duoc ¥ng
dung cht yéu trong céc cong trinh dan dung va céng nghiép.

CAc cdng trinh xay diung dan dung c6 st dung bé téng dic sin
hién nay trén thé gi¢i chti yéu 1a cic cong trinh xay dyng nha c6 chidu
cao trung binh tif 20 ting tré xudng. G Viét Nam vio nhitng nim

1960-1970 Lién X6 d4 gitip d& ching ta xiy ding cdc chung cu bing
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trong thiét ké kién trtic, chAt lvgng cac méi lién két khong tét... Chinh
vi cdc khuyét diém trén ma viée #ng dung céng nghé nay gip nhidu
trd ngai va gin nhu da khong con duge 4p dung nita.

Trong nhitng nim gin diy Viét Nam d3 va dang ng dung ciu
kién bé tong diic sin trong viéc xdy dyng cdc chung cu cao ting (¢
chiéu cao tir 25 ting tr& xudng). Tuy nhién cic ciu kién st dung trong
cic cong trinh nay tap trung vao c6t, dAm va san diic sin.

Thoi gian gin diy ngudi dan Australia dic biét 1a tai
Melbourne va Sydney dang c6 xu huwéng di chuyén vio trong thanh

JOMC | 85



Théng tin va gidi phdp khoa hoc, cong nghé

Tap chi Vit liéu & Xdy dung Tdp 12 S6 02 ndm 2022

phé sinh séng. Tt d6 nay sinh mot nhu ciu cin hd cao ting cao cip
tai downtown ctia cdc thanh phé 16n. Cac nha xdy dung Australia
ciing phat trién giai phap xdy chung cu cao ting bing tuwong bé téng
chiu Iite dtc sfn. Ké tit ndm 1985 cong nghé twdng bé tong chiu luc
dtc sin bt ddu dwoc phat trién va ¢ng dung réng rai tai Melbourne
Australia. Hién nay toan by cac cong trinh xiy dung chung cu cao
ting & Australia déu st dung cong nghé ndy. Chidu cao cao nhit hién
nay dat dugc 12 gin 70 ting.

Ti nhitng nim diu cua thap kj 90, & Viét Nam bit diu khoi
xuéng viée xay dung chung cu. Cho dén nay trong vong gin 30 nim
d6, do nhu ciu clia Chii dAu tv ciing nhw ngudi st dung ma di cé
nhiéu nghién cu va cai tién nhitng ¥ng dung trong linh vic xay dung
néi chung ciing nhw linh vite kién triic, két cdu néi riéng.

R6 rang nhin qua lich s phat trién ndy ching ta thdy duoc sy
tién trién cua giai phap xdy dwng. TAt ca sy thay ddi ndy dugc phat
sinh do nhu cau thyc té cta thi tridng ciing nhu sy thita nhan ciia
clia cong ddng x4y dung Viét Nam. Viéc tim ra c4c giai phap don gian
thi cong, tiét kiém chi phi, thoi gian thi cong 1a dong luc khién céc
nha tv vAn, nha thiu Viét Nam phai 4p dung céc giai phap tién tién
trén thé gidi. Sau mot thoi gian dai nghién ctu giai phap Tudng bé
tong chiu Iuc dic sdn ctia Australia, chting t6i di manh dang dwa né
v@ Viét Nam dé 4p dung.

Hién nay giai phap xay dung chung cu truyén théng & Viét Nam
12 hé véch chiu lve db tai chd két hop véi san cing sau c6 dim hoic
khéng ddm véi 16i thang may db tai chd c6 nhiém vu chiu Ic ngang
ctia toan bo cong trinh. V§i gidi phap nay ching toi st dung hé twong

Xs

12 precast panel “ngdi” trén san bé tong khong dim db tai chd cing
sau cling két hop v&i 16i ciu thang dic sin ho#ic dd tai déng vai tro
két cAu chiu luc ngang clia cong trinh.

Nguyén 1y két ciu cua giai phap nay 12 tin dung kha ning chiu
nén tét clia bé tong nho “giai phéng” moment giy ra néu vach duogc
lién két lai v6i nhau lién tuc nhu tridng hop db tai chd. Viéc kéo dai
véch subt chidu dai ctia cin hé gitip phan bd lyc trén tAm tudng lam
ting kha ning chiu lyc ciing nhu 1am giam bé day ctia n6 so véi vach
db tai chd theo giai phap truyén théng. Mit khic v&i mé hinh khép
trong tredng hop nay gidp tiét kiém dugce lugng thép rat dang ké.

V& miit kién tric, n6 giai quyét dugc van dé chiém dién tich va
thdm my trong ciin hd ctia hé cot db tai chd. Trong thi céng né dam
bdo d chinh x4c cao do ban than Tuwdng bé tong chiu luc dic sin
duoc san xudt véi do chinh xac tinh bf?mg milimet. Viéc lép dung don
gian do hé chéng d& v6i hai thanh chéng ¢6 can chinh nén dé thuc
hién va d6 chinh xéc cao. Bién phap thi cong ciing thay d6i dang ké do
giai phap nay gitip chiing ta c6 thé hoan thién tit duwéi 1én trén (cubn
chiéu). C6 thé noi day 12 mét giai phéap téng thé tir khau thiét ké kién
tric, két cAu, san xuét tuong bé téng chiu lyc dic sin va thi cong.
Giai phéap nay giip don gian qué rit nhidu van dé tit khau thiét ké, dw
toén, bién phdép thi cong, qui trinh hoan thién, quan ly nhan luc, an
toan coéng truong va dac biét 1a thoi gian thi cong. Tuong bé tong
chiu le dic sin c6 duge chit lwong rit cao do dwgc san xuét tai nha

may v6i cong nghé hién dai cta Australia. V&i chu ky 4 dén 5 ngay

cho mot san véi mot ca lam viéc 8 gio tiéu chuén, chting t6i c6 thé cat
néc mét toa nha 30 ting trong vong ti¥ 9 dén 12 thang. Viéc hoan
thién toan bé tda nha dé chi mét tir 3 dén 4 thang sau dé. Cong tic
hoan thién c6 thé dwoc tién hanh song song véi phan thé do vay nha
thdu c6 thé phan bé lue lwong nhin céng déu hon trong subt qua
trinh thi c6ng toa nha. bidu nay sé giai téa dwgc thanh kién twong dé
bi xudng cip chi trong vong 2-3 nam dbi v&i toa nha hién nay ma dic
biét dbi v&i chung cu thu nhap thip hay nha & x4 hoi.

2. Truong hop nghién ciu

Trong khudn khd bai bdo nay chiing t6i trinh bay bai toan thiét ké
hé khung ctia c6ng trinh cho dy 4n Chung cv thude du 4n Nha & & dét
& can bo & gido vién Trueong Pai hoc Cin Tho. Cong trinh c6 qui mb
. T?ing cao: 12 t?mg
o Dién tich dit: 1604 m?

e Dién tich san xay dung:

O Dién tich X4y dung: 1203 m?

O Téng dién tich san xiy ding khéi chung cu: 15.263,94 m?
3. Phan khung - Giai phap tudng bé téng chiu luc dic sin

Hinh 1. M6 hinh mit bing tAng dién hinh.

Phin khung ctia céng trinh cAu tao hoan toan bing twdng bé
tong chiu luc dtc sdn. Toan bd khung chiu luc déng cla céng trinh
duogc truyén cho twdng bé téng chiu lwc dic sin va né sé truyén
xubng méng. Twdng bé téng chiu lyc dic sdn 1a mot cAu kién bé téng
dtc sin c6 cwong do cao (tit 32 MPa dén 40 MPa theo tiéu chudn AS
3600) nén c¢6 kha ning chiu lwe nhw bét ky ciu kién bé tong cbt thép
Kkhéc. Tuy nhién do né dwgc thiét ké cht yéu dé chiu lyc thing ding
va loai triv t6i da moment tac dung 1én nén khai thac dugc kha nang
chiu nén t6i da ctia bé tong. Toan bd tudng bé tong chiu lyc dic trd
thanh hé chiu lyc ding chinh cta tda nha, moment trong hé két cAu
nay hoan toan triét tiéu. Loi cAu thang/thang mdy cling v6i twong bé
tong chiu lyc dtc sin 12 cAu kién chiu luc ngang va chiu udn cta toa
nha. DAm va cot gAn nhu bién mét trong hé két cAu nay. San dugc sk
dung & day 12 san phing ciang sau. Do tudng bé tong chiu lye diic sin

thire hién vai trd cta tudng va dim nén dim khong cin thiét trong
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truong hop ndy. Tt ca didu nay din dén giai phap két cAu hiéu qua
va tiét kiém nhAt va thoi gian thi céng ciing giam dang ké. Cac cin ho
duoc bb tri ngin cach béi hai twdng bé téng chiu lue diic sdn chay dai
sudt chidu dai cia né. N6 vira 1am nhiém vu ctia vach ngin va vach
chiu lyc. Mat ngoai can hoé ciing dugc l:flp tAm tuong khong chiu luc
(twdng bao che). Toan bd cac tAm tudng nay dugce thi cong cling lic
tao nén hé chiu lvc va bao che trong moét chu ky lép dung. bidu nay

gitip cho cong trinh khéng cin dén hé gian gido bao che bén ngoai.

Hinh 2. Mt cit ciu kién.

Viéc Ip dung va thi cong ciing dwoc thitc hién bén trong cong trinh.

Théng thuwdng dbi v6i cong trinh ing dung tudng bé tong chiu
lye ddc sdn néu trén 15 tng chlng ta cAn phai thi cong phan 16i
thang may/thang bd bing tuwdng/vach bé tong db tai chd. Tuy nhién
trong trudng hop cong trinh nay, do chidu cao ting chi ¢6 12 ting nén
viéc ting dung tudng bé téng chiu lvc dic sin két hop véi cac lién két
w6t (wet joint) giita cdc tAm twdng sé dwoc Gng dung nhim giam
thiéu chi phi va thoi gian thi cong dang ké.

San bé tong trong trdng hop niy sé 1a dang san phing khong
dim. Do hinh dang ctia c6ng trinh, ¢6 chidu dai 1én nén san bé téng
duoc thiét ké trén co s¢ dim lién tuc. Cap vi thé duoc thiét ké theo
mot phiong 1a chit yéu gitp tiét kiém chi phi thi cong.

3.1. Tinh todn hé khung céng trinh

Dé thiét ké nha cao tAng c6 nhidu phuong phap khac nhau. Tuy
nhién d6i v&i coéng trinh Gng dung twdng bé téng chiu lye dic sin,
phitong phap tinh toan hé chiu lc theo so dd phing 13 bai toan cb
dién va phé bién trong hdu hét cic huéng din tinh todn hé chiu lyc
twdng bé téng chiu Iyc ddc sin trén toan thé gidi. Bai toan nay dya
vao phwong phap phén phéi tai trong vio cac twong ciing. Cin cit vao
giai phap kién tric va b tri mit bng cac két ciu chiu luc, ¢6 thé tién
hanh tinh toan theo céc buéc sau day:

1. Xac dinh mo hinh tinh toan.

Xac dinh céc loai tai trong.
Xac dinh déc trung hinh hoc cong trinh.
Phan phéi tai trong ngang vao cdc hé chiu Iyc.

Xéac dinh n6i luc trong tling cu kién.

I

Kiém tra kha ning an toan chiu lyic ctia twdng bé téng chiu
Iye dic san.

7. Kiém tra én dinh cuc b6 va én dinh téng thé céng trinh.

3.1.1. M6 hinh tinh todn va phdn mém dp dung

Dé giai bai toan phan khung chiing t6i tién hanh tinh toan theo
hai cach:

- Giai bai toan cb dién - P4y 1a cach giai mic dinh dugc cac nude
trén thé giéi st dung dé tinh cho cong trinh st dung bé tong
dtc sin. N6 1a giai phap don gian, d& kidm soat va da duoc
kiém chitng trong hon 100 nam qua trén thé gi¢i. Va né 1a cach
tinh chinh trong thiét ké cta ching toi.

- Giai bai toan bing phin mém tinh toan két cAu cé trén thi
trudng.

Trong bai bdo nay chiing t6i chi dwa ra 1oi giai bai toan khung
bing bai toan cb dién. Loi thé 16n nhét clia bai todn nay 1a ching ta

3

tinh todn toan bd céng trinh bing “tay” ma khéng cin dén nhiing
phin mé&m phite tap. Viéc kiém tra/kiém soat mé hinh rét thuan lgi
gitip loai trit cac sai sét trong qué trinh dung mé hinh. Biéu nay din

dén chét lwong thiét ké rit cao.
3.1.2. Xdc dinh cdc logi tdi trong

Trong thiét ké chiing t6i st dung cdc tiéu chuén phi hop cua
Viét Nam va Australia. Tiéu chudn Viét Nam dugce st dung cht yéu
lién quan dén cac yéu té dia phwong nhu tai trong (tai trong ban than,
hoat tai, tai trong gi6...) Riéng phin bé téng ching t6i s dung tiéu
chuén Australia. C4c tiéu chudn chu dao bao gdm:
Tiéu chudn Viét Nam:
e TCVN 2737-1995: Tiéu chudn thiét ké tai trong va tic dong (tai

trong déng dt va gié);

o TCXD 229-1999: Chi din tinh to4n thanh phin déng ctia tai trong gid;
Tiéu chudn Australia (tham chiéu):
¢ AS 3600-2009: Concrete Structures (Két cAu bé t6ng).

T hop tai trong tac dung 1én cong trinh kiém tra bao gom:
- 1.1TT + 1.2HT
- 1.0TT+0.3HT
- 0.9TT
- 1.0TT+0.3HT+ Wind
- 0.9TT+Wind

Do céng trinh ndm trong khu vie khong c6 dong dat nén viéc
kiém tra d6 6n dinh chi gi&i han trong tinh tai, hoat tai va ti trong
gi6. Tai trong tinh todn tadc déng 1én chan cong trinh duwgc tinh todn
dbi v6i truc chiu tai 16n nhit d6i v&i titng mit cit ngang tai truc X
va Y 1a truc 6 va truc E. Tuy nhién do tai trong tdc dung tai 2 mit
cit nay 1a bing nhau nén chiing t6i chi xét tai truc 6. Cac luc tic
dung bao gdm tinh tai va hoat tai truyén xuéng méng céng trinh tai
truc 6 c6 dugce la 2.015T. Tai trong gié tinh todn cho khu vye cua
Thanh phé Cin Tho tinh dugce 12 V=2.003 kN va moment giy ra la
M=40.552 kNm.

Pé kiém tra kha ning chiu tai cta tuong, ching téi st dung
phin mém MPL dé kiém tra cudng do va thép cho twdng. Két qua thé

hién trong hinh 3. Két qua cho thiy panel thiét k& yéu ciu cé chiéu
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day 200 mm cudng do bé tong =40 MPa. Kha ndng chiu lyc cta
panel dat 2.110 kN/m.

B3.2)

icensed te TN DESIGH
WALL 200 THICK; 40MPa; 3.22M HIGH WITH 32MM LOAD ECCENTRICITY

Bl

Hinh 3. Két qua kiém tra sitc chiu ti ctia Panel.

Trong gi¢i han cta bai toan nay ching to6i trinh bay bai toan
kiém tra su on dinh ngang cua toan bd cong trinh. D& giai quyét bai
toan ndy ching ta kiém tra ting trét noi chiu tai trong déing va ngang
1&n nhAt (gdy ra do moment). M6 hinh san dién hinh duoce thé hién
trong Hinh 4.
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Hinh 4. M6 hinh san ting trét.

Nguyén 1y kiém tra d6 én dinh ctia cong trinh 13 kiém tra kha
ning chéng 14t ctia toan bd cong trinh trén co s& én dinh ctia titng cAu
kién trong céng trinh. P& 1am duoc didu nay ching ta phai giai bai
toan phan bd luc tic dung clia toan bd cong trinh 1én titng cAu kién
ctia né. Pé 1am dugc diéu d6 ching ta phai tim ra cic dic trung hinh

hoc ctia coéng trinh va viéc phan bo tai trong cta né 1én cac cau kién.

3.1.3. Cdc ddc trung hinh hoc ctia cong trinh
3.1.3.1. Tam khdi lwong san bdt ky C.M/C.R

Tam khéi lwgng C.M la trong tdm chia cac khéi lwong M; cia
san ting bat ky. Khéi lugng M; bao gdm: khéi lwong ctia san (tinh tai,
hoat tai san), khéi lgng ctia cdc hé chiu lwc (cdt, vach, 16i ciing) va
khéi Ivong cta céc két chu bao che.

Toa d ctia C.M x4ac dinh theo cong thic

Xe = YIMx;
’ XM

Yoy = X1 My,
’ XIM;

3.1.3.2. Tam ci¥ng ctia san bdt ky C.R

Tam cing C.R clia san ting bét ky 1 toa d¢ trong tdm d¢ cting
ctia tit ca cac vach cling, 16i cting dugc bb tri trong dé.

Toa d clia tAm cifng ctia san bat ky.

21 Lax;

X =
CR ZEH:;III’“
1 1yiYi
Yer = n};.L
1%yt

3.2. Phdn phdi tdi trong ngang vdo cdc hé chiu lirc

e el .Y B
/ L £ [
0 f i
- -
|

— b - c.G

Mathematical Model - 1,_-\ -

CR

Shear wall Arrangement

Hinh 5. So' dd phén phéi Iyc 1én cu kién.

Trén co s& phan tich tinh tai, hoat tai, lc gi6 ching ta tién
hanh kiém tra kha ning chiu tai ctia panel dién hinh, kha ning chiu
lat dué6i tic dung ctia tb hop tai trong 1én toan bd cong trinh.

Dbi v6i cong trinh 6 twdng chiu lie, dudi tic dung cia hwc
ngang bén ngodi cic tuwong sé chiu mét ngoai lvc ngang nhét dinh tiy
thudc vao d6 cting ctia minh.

Phén b lyc ngang 1én véach db tai chd két hop v&i tudng bé téng
chiu Iife diic sin c6 thé duge thé hién théng qua cac biéu thic sau:

Vie =Fix +F'iy

Fy = F’iy + F”iy
F';,: tai giy ra do chuyén vi ngang tao ra theo huéng x
F';,: tai giy ra do chuyén vi ngang tao ra theo huwéng y

F",.: tai giy ra do xoin tao ra theo huéng x
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F",: tai gy ra do xo#n tao ra theo huéng y

F,: tbng luc tc dung 1én twdng theo huedng x

F,: tbng luc tic dung lén tuong theo huwéng y

Téng liic tic dung F, va F,lén cong trinh dwgc phan bd 1én titng
twong F';, va F';, theo ti 1€ ctia d6 ciing ctia nd.

Luc tic dung 1én tudng I gy ra do chuyén vi ngang va xodn,
theo huéng x duoc thé hién
T

D) ¥

Luc tic dung lén twong I giy ra do chuyén vi ngang va xoén,

theo huéng y dugc thé hién

_ Fxlix

Fiy _Zlix

Trong dé
F,: tbng tai trong tic dung 1én twdng theo huéng x
E,: tdng tai trong tic dung lén tuong theo huéng y
I,,: moment quan tinh cta twong i theo truc x
I;,:  moment quin tinh ctia twdng i theo trucy
Y 1,,: téng moment quén tinh ciia tit ca twdng theo truc x
Yy tdéng moment quén tinh cla tit ca twdng theo truc y
Lifc tac dung 1én tiwdng i do xoén tao ra theo truc x dugc thé hién
noo_ (ery)yiliy

* 0+ Pl 7

Luc tac dung 1én tudng i do xoan tao ra theo truc y dugce thé hién
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x;: toa dd x cua twdng i so v&i tAm citng CR cta céng trinh
y;: toa dd y ctia tudng i so v&i tdm citng CR cta codng trinh
e,: khoang céch gitta tAm ciing CR va trong tdm CM cua cdng
trinh theo huéng x
e,: khoang céch gitta tdm cting CR va trong tdm CM ctia cong
trinh theo huéng x

3.2.1. Xdc dinh néi luc ctia titng cdu kién

Nhv di néi & trén viée kiém tra d6 én dinh ctia cong trinh dugc
tinh todn bing cach kiém tra sy én dinh do tai trong ngang tac dong
1én c6ng trinh. Céc lwc nay bao gém luc gid, tai trong ban than va
hoat tai clia cong trinh truyén xubng dt dbi v&i titng tAm twdng sau
khi dd dwgce phan bd lai. Trong bang tinh sau chiing t6i thé hién két
qua tinh to4n cta lyc phan bb dbi v6i panel tai truc 6.

Sau d6 céc gi4 tri thu thap dugc sé duge tinh dé thiét ké vach
16i thang (trong bdo cdo nay chiing toi khong thé hién viéc tinh toan
nay). Sau khi x4c dinh chidu day va cuwong do bé téng ctia vach d6 tai
chd két hop v&i tudng bé tong chiu lue dic sdnva precast panel nguy
hiém nhét, ching t6i sé tién hanh tinh toan chi tiét sy phan bd luc
ngang 1én toan bo cong trinh. Dya trén d6 cléng cua tiing panel chiing
ta c6 dugce gia tri luc ngang ma ting panel chiu dyng dudi tic dung
ctia Iyc cdt tric tiép vA moment xofn tao ra do td hop tai cla tai

trong ban than, hoat tai va gié gy ra cho toan b cong trinh.
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R, = Corar of Rty WAT 25N
‘CM. = Center of Mass. 5 &
Fagoy ok i I 2¢ | I
By = 0, + 0,051,

Hinh 1. So db phéan bd d6 citng cong trinh.
3.2.2. Kiém tra khd ndng an toan chiu lic ciia twong

Trén co s& gia tri ndi lyc cta titng vach db tai chd két hop véi
twdng bé tong chiu lue diic sin trén titng tAng ching ta kiém tra dwoc
kha ning chiu Iyc ctia né. Pé kiém tra sy an toan chiu lyc cta twdng
trong mit phing ctia minh ching ta kiém tra Iat ctia twdng nguy hiém
nhit. Dya trén gi4 tri moment tinh todn ta c6 duoc gia tri 16n nhét 1a
5,449kNm va kiém tra kha ning chiu lat ctia twong tai vi tri ndy
(SWY2-truc 6).

3.2.3. Kiém tra én dinh cong trinh

Pé kiém tra kha ning nay ching ta cAn s dung thiét ké twong
dbi v6i tb hop tai trong ban than va tai trong gié. G day ching t6i
kiém tra tuwong dién hinh SWY2 theo huéng Y. D@t liéu diu vao duoc
lay tit ban “Design wall load for combination of gravity and Wind
loads XY-Direction” nhu dinh kém & trang sau B 7.1 (Hinh 7). T céc
s6 liéu d6 chiing ta kiém tra lat twong nguy hiém nhit theo bang tinh
B 7.2. Do panel tai tAng trét ngdi truc tiép 1én dim méng théng qua
san ting trét nén viéc ddm bao én dinh ctia n6 ddng nghia v6i én dinh

ctia méng va cong trinh.

Hinh 2. Bang tinh phan bd luc dén cac twdng bé tong chiu luc diic sin.
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3.2.4. Kiém tra 14t twdng nguy hiém nhdt

Tudng nguy hiém nhét khi tinh todn gi6 14 twdng SW1 & ting 2 véi tb
hop tai trong ban than va gi6 theo huwéng Y, E.q,

DL = 979 kN/m

LL = 193kN/m

Mg = 5.449 kN/m
Tit phdn mém MPLC, dbi v6i twdng c6 chidu day 200mm véi f.=40
MPa, ®N,=2.110 kN/m
Theo so dd Iuc chiing ta c6 thé kiém tra khang 1at nhu sau:

*
_ Mwind

T R'L

Kiém tra kha niing chiu luc cta tAm twdng
w* < ON,
Kiém tra 14t

Moment chéng lat

2
(g + e)
M,o5ise = Load combination 5

Mresist > Mwind
Ap dung v§i cac t6 hgp luc ta ¢6 két qua nhu bang tinh dugi day

Bang 1. Bang kiém tra 14t tAm tudng.

DL:=| 982kN/m|M",;,a: = |5,449| kNm
LL:=| 190/kN/m|®N, := |2,110| kN/m
KT 2
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ho
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11,879| lat
trong
1
Td
ho
p Khong
tai |883,8|7,336| 0,74 6,81 [1,076] PAT N
10,579| lat
trong
2

Vé6i viée kiém tra kha ning khéng 14t ctia titng cAu kién dudi tac
d6ng ctia cac e phan bb khac nhau chiing ta da chitng minh dugc ring

cong trinh dat d6 6n dinh duéi tac dung ctia céc lyc khac nhau.
4. Gia tri kinh té mang lai

Giai phap dwoc phét trién trén nguyén 1y don gian trong thiét

ké kién tric va két cAu. Chiing t6i tan dung t6i da stic chiu nén cao

ctia bé tong va giam ép luc chiu kéo cho né. Vi nguyén ly nay ching
t6i tiét kiém dang ké khéi lvgng thép va tudng gach din dén téng
trong lugng ctia tda nha ¢6 thé dat giam gin 20 phan trim dbi véi toa
nha dén 20 ting va c6 thé nhidu hon nita déi v6i toa nha cao tit 30
tAng tré l1én dic biét 12 bé téng. Theo tinh todn, dbi v&i tda nha 20
tAng hién nay lwong thép tiét kitm dwoc 25 % so v&i toa nha db tai
chd. Néu tinh ludn cap dv @ng luc thi chi phi thép va cdp giam duoc
dén 30 % so v&i gidi phap ddm san truyén théng. Téng dién tich
twdng gach chiém 40 % so v&i xdy gach truyén théng. Nhv vy ban
than cong trinh da tw dong dap ting dugc yéu ciu bit bubc ctia Chinh
phtt v& han ché sit dung vét liéu nung hién nay. Do c6 thé son tric
tiép 1én bé mit tim twong ma khong cin phai to trat va ba matit nén
khéi Iwgng t6 trat va ba matit ctia chiing t6i chi chiém 40 % so v&i
giai phap tudng gach. Vi nhitng con sé 4n twong ké trén viée tiét
kiém tir 10% dén 15 % truc tiép trén gia thanh thi cong chua tinh dén
thoi gian va céc yéu té khéc da dugc chitng minh.

5. Két luan

Nghién cttu di chi ra duge v6i cac tiéu chudn Australia va cac
tiéu chudn Viét Nam, viéc ap dung céc 1y thuyét tinh toan co ban nhét
gitip chiing ta c6 thé giai duwgc bai toan két cAu cho céng trinh chung
cu cao 12 ting v6i két cAu chiu Ivc ding va ngang hoan toan bing
twong bé téng chiu lwc ddc sdn. V&i 1y thuyét tinh toin nhu trén
ching ta con c6 thé thiét ké cho céc toa nha chung cu cao dén 60-70
tAng ma khéng cAn dén nhitng phin mém phiic tap va tén kém.

Vi gia thanh thi cong thip giai phap nay c6 thé mang lai gia tri
v& kinh té rét 16n cho x3 hoi. Dic biét véi kha ning thi céng nhanh
gilip cho ching ta c6 kha nang thi cong hang loat cic chung cuv véi
qui mo 16n dé c6 thé giai quyét duge bai toan nha & cho dai bo phan
nhén déan. Viéc ty déng héa cao trong cong tac thiét k&, thi cong, quan
1y thi cong (BIM) 14 mot lgi thé dang Iwu tidm trong bdi canh nhan
cong dang ngay tré nén khan hiém va dit do.

RO rang véi nhitng vién din nhu trén ching t6i c6 thé tuyét dbi
tin twdng ring ddy la mét giai phap twong lai cho viéc xiy dung

chung cv cao ting ctia Viét Nam.
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