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Ngay nay, véi sit phét trién khéng ngitng v& khoa hoc k§ thuét, nganh xay dung dugc xem 1a ¢6 bude phat
trién cao v& cong nghé va vat liéu. Trong d6, két cAu thép v6i wu diém thi cong nhanh, tiét kiém chi phi va
dam bao vé& mit thim m§ dang tré thanh xu hwéng thi cong dugce wa chudng cho nhiu cong trinh dan dung
tai nhidu nudc trén thé gidi. Ngoai ra, st dung thép hinh d sita chita va nang ting cho céng trinh hién tai
ciing 12 mot giai phap duoc cic nha diu tw lua chon. Pé tai nay thuc hién nghién ctitu cho cong trinh vin
phong (CTVP) néng tit hai ting 1én ba tAng. Két cAu méng dugc tinh toan va kiém tra du kha ning chiu luc
khi nang tAng. C6t va dAm dugc thiét ké bing thép chit V va chit I. Phuong phap nay 1am giam tai trong tac

dung 1én méng so v&i két ciu bé tong cdt thép va dap tng duge nhu ciu clia x4 hoi hién nay.

ABSTRACT

Shaped steel
Structure
Construction
Technology
Material

Today, with the continuous development of science and technology, the construction industry is considered
to have a high level of development in technology and materials. In particular, steel structures with the
advantages of fast construction, cost saving and aesthetics are becoming a popular construction trend for
many residential houses in many countries around the world. In addition, using shaped steel to repair and
increase the storey for existing buildings is effectively chosen by investors. This research was conducted for
office buildings to increase from two to three-storey buildings. The foundation structure was calculated and
tested for sufficiently bearing capacity when raising storeys. Columns and beams were designed with V- and
I-shaped steel. This method reduces the load on the foundation compared with reinforced concrete structures

and meets the needs of today's society.

1. Gi6i thidu

St dung thép hinh dé thi c6ng ning ting cho mét cong trinh vin

phong d4 xay dung tai dia ban thanh phd Vinh Long. Cong trinh c6 két

V6i tbe d6 phat trién ctia xa hoi ngay cang nhanh thi nhu ciu vé
nha &, khu vui choi giai tri ciia con nguoi cling tang cao. Viéc xay dung
m&i mot ngdi nha hoidc nang cAp cong trinh dang st dung dé dép ng
yéu ciu cudc sbng ciing quan trong khong kém. Hon thé nita, viéc ning

cAp cong trinh dan dung d& phuc vu kinh doanh nha hang, khach san,

cAu méng da kiém tra va d4p tGing dé nang lén thanh ba tAng, cot c6 tiét
dién 200 x 200 v c6 mit bing nhu Hinh 1.1. Két cAu cot, dAm san tAng
1 va ting 2 dugc giit nguyén khi ning ting. Tai trong tinh to4n cho
tAng 3 dugc qui dbi nhu sau: tinh tai tinh todn 4,023 kN/m? (tudng xay
dugc gan vao mé hinh khung khi chay), hoat tai tinh todn cho céc

vin phong,... dang 14 chi d duge quan tAm hién nay. Céng viéc nay phong 1a 2,4 kN/m? [1].
khéng nhitng dem lai hiéu qua kinh t& ma con dap ting nhu ciu sit dung

khac nhau cho nha dau tv. Két ciu thép véi vu diém thi cong nhanh, ‘@ @' 13000 @
tiét kiém chi phf va dam bao v& mit thdm my dang tré thanh xu huéng 4000 ] 5000 ]
thi c6ng dugc wa chudng cho nhiéu nha & dan dung tai nhiéu nuéc trén I . . .
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qua vé kha ning chiu lyc va tinh kinh té cao.
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2. P6i tugng va phuong phap nghién citu
2.1. Péi titong nghién ciiu

Hinh 1. Mit bing cong trinh vin phong.
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2.2. Phuong phdp nghién ciiu

Thuyc hién phén tich va danh gia c6ng trinh hién trang. Sau d6 tién
hanh tinh to4n va thiét ké két cAu rdi 14p bién phap thi cong cu thé cho
cong trinh.

Stz dung phdn mém Etabs 9.7.4 [2] dé thiét ké két cAu thép hinh
cho c6t va dim. Nghién ctu cho trudong hop dim thép I va cot 1a loai
cot rbng ban giing.

Thue hién giai phép thi céng theo TCVN 4453-1995[3], két cAu bé
tong va bé tong cbt thép toan khéi - quy pham thi céng va nghiém thu.

3. Két qua nghién citu
3.1. Két qud tinh todn két cdu cho céng trinh

Céng trinh dige mé hinh va giai ndi Ic bingphdn mém etabs thé
hién & Hinh 2 va Hinh 3.

Hinh 2. M6 hinh tinh todn cho CTVP.
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Hinh 3. Biéu dd ndi lyc cho CTVP.

27,

(b) Biéu dd moment

26,

/BASE

- Tinh toén va kiém tra ddm thép I [4, 5, 6], dugc két qua sau:

Bang 1. S6 liéu kiém tra dm 1300 x 150 x 18,5 cho CTVP

M W, f Ye (o \Y
(kN.cm) (em® | (kN/cm?) kN)
13165 849 21 0,95 1,0682 122,06
A
Py W, (s3] T e
0,9112 849 13,594 8,14 0,006
S Ix Ly fv tf fy Ym
(kN/cm? kN/cm? | 1,
(cm?) (cm*) (cm) cm (
) ) 1
846,66
. 12700 1 14,036 1,85 22
CCT34:1300 x 150 x 10 x A 27,7
18,5 f 5
1,06
30 26,3
h = A,
(cm) 0
15
b=
(cm)

Bang 2. Két qua tinh toan ctia dAm 1300 x 150 x 18,5 cho CTVP.

Cac diéu kién kiém tra

Két qua tinh toan

Két luan

moment:

C,W

nx

a. Kiém tra didu kién bén chiu

14,516 < 19,95

Thoa
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Céc diéu kién kiém tra Két qua tinh toan | Két luan Bang 5. S6 liéu kiém tra dim 1150 x 125 x 14 cho CTVP.
b. Kiém tra didu kién bén chiu cit: M W, f Ve (o \Y%
_ Vs <ty 8,137 < 13,334 Théa (kN.cm) (cm® | (kN/cm?) (kN)
Lt, 7° 2482 235 21 0,95 | 1,0493 | 17,69
c. Kiém tra d6 cing (d6 vong cta A
Am): Pp W, C1 13 -
dam: oy 0,006 < 0,02 Thoa 1
T < T 0,9825 235 9,259 2,77 0,018
d. Kiém tra n dinh téng thé cta
d:ﬁmZ S Ix by fV tf f_y Y™
M 17,017 < 19,95 Thoa (cm?) (cm%) (cm) (kN/cm?) cm (kN/cm?) | 1,1
0 W < fyc 234,667 | 1760 0,85 14,036 1,4 22
boe CCT34:1150 x 125 x 8,5 x 14 A 17,5 1.69
) ) . h= | 15(cm) A, 10,37 ’
Bang 3. SO liéu kiém tra dam 1200 x 100 x 16 cho CTVP.
b= 12,5 (cm)
M W, f Ye C,
kN. 8 kN/cm? kN , P P
(kN.cm) (em? | (N/em? () Bang 6. Két qua tinh toan ctia dam 1150 x 125 x 14 cho CTVP.
7462 446 21 0,95 1,0682 43,08 2 .
f A A 1A 1R Két qua tinh o
A Céc diéu kién kiém tra ) Két luan
P W, o T T toan
a. Kiém tra diéu kién bén chiu
0,9473 446 14,667 4,79 0,003 moment:
10,066 < 19,95 Thoa
<fy.
S L t, fv t fy Y™ CIW“X
(cm®) (cm?) (em) (kN/cm?) cm (kN/cm?) | 1,1 b. Kiém tra didu kién bén chiu cht:
446 | 4460 0,9 14,036 | 1,6 22 - VS _ ¢ 2775 < 13,334 | Thea
CCT34:1200 x 100x9x 16 A¢ 16 Lt WY
1,06 xw
h = 20 (cm) A, 15,12 — -
c. Kiém tra d6 cting (46 vong cua
b= 10 (cm) A
dam):
A TA 0,018 < 0,02 Thoéa
Bang 4. Két qua tinh toan ctia dim 1200 x 100 x 16 cho CTVP. n < n
Céc diéu kién kiém tra Két qua tinh toén | Két luan . - - —
. - — d. Kiém tra 0n dinh tong thé cua
a. Kiém tra dieu kién bén chiu N
dam:
moment: M 10,75 < 19,95 Thoa
15,663 < 19,95 | Théa <fy,
C < fyc (Pch
anx
b. Kiém tra diéu kién bén chiju cit: - . — P
k9. J 2 ) 3 ) 4 )
= Vs <fy, 4,787 < 13,334 | Théa ! K &
Ixtw " g N DI200X100 DI200X100 DI200X100
— - ¥4 DI150X125 DI150X125 DI150X125
c. Klem tra dO Cu’ng (do Vong cua g DI150X125 DI150X125 8 DI150X125 3
dam): ::é DHs0X125 S bHs0X125 S DH50X125 S
A A 0’003 < 0’02 Thoa o DI150X125 a DI150X125 e DI150X125 a
T S |:Tj| (B ) DI200X100 DI200X100 DI200X100
. . — DI150X125 DI150X125 DI150X125
d. Kiém tra 6n dinh tong thé ctia 8| onsoxizs 3 DHsox125 3|  Disox12s 3
dém: é DI150X125 )é DI150X125 § DI150X125 §
17,662 < 19,9 Thé 5] s = 2
< fy 7, < 19,95 oa DI150X125 DI50X125 DI50X125
(pr\lC ¢ ( ; : DJ209X100 DI200X100 DI200X100
Hinh 4. Tiét dién dam thép bé tri cho CTVP.
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Thue hién thiét ké cot réng [4, 5, 6], két qua chon tiét dién thép
V d2u canh dé thuc hién bd tri. Két cAu cot chon 4V70 x 70 x 8, ban
gidng 12 thép V70 x 70 x 8 khoang cach 800. St dung thép CCT34, han
thi céng va que han N42.

Bang 7. Thong sb tinh toan.

fovemy | M| ! L=h (cmy | ©
cm n . 2, (cm
(N) | (cm) em| i (cm)
21 647,9| 13 4 590 1 2,14 0,8
I, iy A BP min E
d, (cm) 0 ? ! n, n, B
(ecm*) | (cm) | (cm?) (kN/cm?) | (kN.cm)
12 59,1 | 2,27 | 11,4 | 0,5 12,6 2,1x10*
Bang 8. Két qua tinh toan.
2 2 Kiém tra
Kiém tra Kiém tra R oz 1 .
, . d6 manh | Thiét ke chiéu cao duong
kha nang d6 manh , .
i . cta han (hy)
chiu luc tong
nhéanh
Amax < Ay < 2
< ch '‘max nh hf > 1 Qg + %
oA ] 40 Ly (BF)py b
14,99 < 55,61 < | 37,44 <
19,95 120 40 h; > 0,8 (cm)
(thoa) (thoa) (théa)

Chon san ¢6 chiéu day 100, thitc hién bé thép phi 6 khoang cich
200 theo hai phuong.

3.2 Gidi phdp thi cong
3.2.1. Thi cbng lién két chdn cOt vdi dai méng [7,8]

Theo TCVN 5575-2012: V&i cot lién két khép, bu 16ng neo 14y theo
cAu tao tir hai dén bén chiéc, dwong kinh khong nhé hon 16 mm. Chon
4 bu I6ng neo dudng kinh 16 mm dé lién két chan cot vao méng. Dudi
chén cot, sit dung thép tAm day 8 mm lam ban dé lién két 4 thanh thép

V ctia cot réng va khoan 16 sin theo duding kinh ctia bu 16ng neo.

Hinh 5. Lién ké chén c6t v6i dai méng.

Mong cii dugc vé sinh sach, sau @6 dung khoan bé tong véi duong
kinh miii 20 mm va khoan tao 18 dé bit bu 16ng lién két ban dé cot vao
dai moéng.

Sau khi dinh vi dtng vi tri bu 16ng lién két vao dai moéng, tién
hanh diing Sikadur 731 da trén cho vio trong 15 khoan (t5t nhét 12 khd,
sach va khéng dinh bui) bing sting bom. D& yén cho Sikadur 731 kho
citng trong vong it nhit 12 gid.

Lién két ban dé chan vao dai méng théng qua bu 16ng neo di
cho san.

Pé bao vé cho thép ban dé va bu 16ng khong bi n mon, st dung
bé tong déd 1 x 2 c¢6 mac cao hon méc bé téng dai méng khoang 20 %
dé b 1én phin dai méng (day 100 — 200 mm). Lép bé tong cil va méi
sé sit dung Sikadur 732 dé lién két.

3.2.2. Thi cbng cft thép [6,9]

St dung cot réng bbn nhanh c¢6 cdc nhanh bing thép géc (chit V)
lién két v6i nhau bing céc ban gifing, c6 tiét dién khong dbi. Ching
thuwong duge dung khi tiét dién cta cot duge quyét dinh boi yéu ciu vé
d6 manh, thudng 1 cot c6 tai trong khong 16n. Uu diém 16n cot tiét
dién r8ng bén nhanh 14 két hop tét v6i xdy twong. Bién phéap thuc hién
nhu sau:

- Khi thi cong cung vdi cft bé tong hién trang: Cac nhanh thép chit V
dugc tinh toan va thiét ké trude duge Sp vao 4 géc cot bé téng. Lién
két cac nhanh thép lai v&i nhau béing loai ban gifing duogc thiét ké trude
(lién két han).

(b) Hinh anh thi céng thuc té

(a) VEé md hinh
Hinh 6. Thép V dugc 6p vio 4 géc cot.

- Khi thi céng khong co cot bé tong hién trang: Cac nhanh thép chit V
phia trén duoc lién ké han véi cic nhanh thép da 15p dit & phin duéi.
Céc nhéanh thép ciing lién két lai v6i nhau bing loai ban gidng duoc
thiét ké truée (lién két han).

- Phin phia trong c6t réng sit dung bé tong mac thip hoic bé tong

nhe dé db vao.
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Hinh 7. Thi cong cot réng bing 4 thanh thép V.
3.2.3. Thi cong ddm thép [5,6,9]

Dam thép hinh chi I sau khi thiét ké dugc gia cong trude va vin
chuyén dén céng trinh dé tién hanh 1ip dit nhu sau:

Buéc 1. i v6i cdc cong trinh thip ting diing toi hoic rong roc
@& van chuyén dAm thép I1én va dwa vao vi tri 1dp dit.

Budc 2. Tinh toan bu 16ng cho dAm chinh theo TCVN 5575 — 2012
stt dung 4 bu 16ng ciu tao dudng kinh 20 mm. Lip dim chinh trude,
dim duoc lién két v6i cot bing bu 16ng (Hinh 8).

Budc 3. Lip dam thép phu lién két v&i dAm chinh bing 2 bu léng
cAu tao (dwong kinh 20 mm) théng qua ban thép day 8 mm duge gia
cong theo hinh sn. Ban thép nay lién két han v6i ddm chinh va gia
cong trude (Hinh 9).

(b) Hinh anh thi c6ng thuc té

(a) Vé mo6 hinh
Hinh 8. Chi tiét lién két dim chinh vao cot.

b) Hinh anh thi cong thyc té
Hinh 9. Chi tiét lién két dAm phu vio dam chinh.

(a) Vé mo hinh

3.2.4. Thi cong san bé tong cdt thép [9,10,11]

Stz dung san bé tong cbt thép (san gia) duoc thi cong theo trinh tu sau:
Budc 1. Pau tién thi cong hé két cAu dAm thép da duigc tinh toan.

Buéc 2. Lip tAm tole hinh day 5mm 1én v c¢6 dinh bing vit. TAm
tole déng vai tro nhu van khuoén trong qua trinh thi cong.

BuGc 3. Tién hanh gia cong va 1ip dit cbt thép san.

BuGc 4. Sau d6 vé sinh va db bé téng san.

4, Két luan

Khi thiét k& cot rdng bén nhanh (bén thép chit V) lam giai phap
gia ¢b cho cbt hién trang dem lai wu diém 16n vé bién phap thi cong.
Dam thép chit I duge stz dung 1am két cAu d& san két hop v6i van khuén
vinh ctu dé thi cong san da dem lai hiéu qua cao cho cac cong trinh cai
tao va nang ting.

Viéc cai tao va ning cip cac cong trinh dan dung tit hai dén ba
tAng (nhip ti* 4 m dén 6 sm) véi thiét ké cot rdng bing bén thép chit
V70 x 70 x 8, dim chinh s dung thép 1300 x 150 x 10 x 18,5 va dim
phu 13 thép 1200 x 100 x 9 x 16 va 1150 x 125 x 8,5 x 14 dé dap tng
dugc kha nang chiu lvc cho céng trinh. Vi vay, st dung thép hinh thay
thé cho két cAu bé téng cbt thép toan khdi trong viéc cai tao va ning
tAng cho cdc cong trinh dan dung sé giam thoi gian thi cong va dam

béo tinh thim m§ cho céng trinh.
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