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TOM TAT: Hién nay, két ciu bé tong cdt thép (BTCT) 1ap ghép diic sin ‘trong nha may chua du’oc ap dung
rong rdi ddc biét 1a voi nha cong nghiép. Vi sd lugng nha may san xut cau kién BTCT diic sdn con han
ché, thi viéc ap dung cac giai phap ban lip ghép tai cong truong phu hop vaéi hién trang tirng du an la mot
su Iwa chon hop 1y va can nhan rong. Giai phap ban 1ip ghép cot BTCT c6 chidu cao 16n trong thi céng nha
cong nghi¢p da duoc Cong ty TNHH Tap doan Xay dung DELTA 4p dung cho du an nha cong nghiép ¢ Ha
Tinh 1a giai phap hiéu qua vé nhiéu mit nhu: chat luong, tién d9, an toan lao dong va kinh té.

TU KHOA: ¢6t BTCT, ban lip ghép, nha cong nghiép

ABSTRACTS: Now, precast reinforced concrete (RC) structures prefabricated in factories haven't been
widely applied especially for industrial buildings. With the limited number of factories producing precast
RC components, the application of semi precast concrete at the construction site suitable to each project is
a suitable choice and needs to be replicated. The solution of tall semi precast columns in industrial building
construction, applied by DELTA Group to a factory project in Ha Tinh is an effective solution in many
aspects such as: quality, progress, safety and economy.

KEYWORDS: RC column, semi precast column, industrial building

1. PAT VAN BE
1.1. Gii phap ¢4t BTCT cho nha c6ng nghiép [1]

Hién nay, giai phap cot BTCT két hop voi keéo
thép cho nha cong nghiép ngay cang duoc su dung
rong rai hon véi cac ly do sau:

- Cot BTCT c6 kha ning chong chay tét hon so
v6i cot thép thong thuong (chua co giai phap chong
chay). V&i su ra doi ciia Quy chuén k§y thuit Quéc
gia QCVN 06:2022/BXD An toan chay cho nha
va cong trinh [2] thi gidi phap phong chay chita
chay cho nha cong nghiép cang tré' nén quan trong.

- Két cu BTCT c6 kha ning chdng an mon cao,
dic biét 1a d6i véi cac xudng co chira hoa chit.

-Két cAu BTCT ¢6 do bén va do 6n dinh cao hon
so v4i két cAu thép, dac biét 1a khu vyc c6 may moc
trong Iugng 16n khi hoat dong sinh ra rung dong.

Tuy nhién, néu sir dung giai phap cot BTCT thi
cong do tai chd thi thoi gian thi cong s& bi kéo dai
vi chiéu cao ¢t 16n phai chia thanh nhiéu dot d6 va
chiu anh huéng nhiéu cua thoi tiét.

1.2. Giéi thiéu vé dy 4n ap dung giai phap
Du an nha cong nghi€p co dia chi tai khu kinh té

Viing Ang, thi xa Ky Anh, tinh Ha Tinh.
Dic diém cua du an:
- Dién tich du 4n twong d6i 16n: 126,150.07 m>.
- Dy 4n bao gdm nha xudng chinh va cac hang
muc phu trg: Nha xuong chinh ¢6 dién tich 81,669 m?.
- Két cu nhgi xuong chinh: Coc b§ tong ly tam,
mong bé tong cot thép, cot bé tong cot thép va keo
thép mai.

————
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Hinh 1. Hinh 4nh du 4n
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Hgi nghi khoa hoc quéc té Ky niém 60 nam thanh ldp Vien KHCN Xay dung

-Dbic diém cua cot BTCT: ¢t c6 chiéu cao 16n tir
9.0m dén 13.7m, bao g(‘Sm loai cOt c6 vai cOt va loai
¢t khong c6 vai cot. Tiét dién cot: 500x600(mm),
500x700(mm), 500x800(mm), 600x600(mm). Trén
dinh cot va vai cot co6 cac cum bu 16ng dat cho lién
két véi kéo thép mai va dam cau truyc.

- Du an ¢ xa trung tdm kho khan trong viéc van
chuyén vat tu thiét bi va huy dong nhén luc (can bd
ky thuat va cong nhan). Thoi tiét mua rét gy anh
hudng khong nhé dén tién do.

- Dy 4n vira diéu chinh thiét k& vira thi cong,
cap nhat ban veé lién tuc gy kho khan cho cong tac
du tru vat tu.

- Khéi lugng thi cong 16n, thoi gian thi cong
ngan: 29 ngay (chu dau tu yéu cau) cho riéng phan
thi cong cdt (525 cdt cao).

TIEN PO THI CONG

Dia diém: Khu kinh té& Viing Ang — Ha Tinh

DELTA Day1 4 7 10 13 16 19 2 25 28
Thi cng cdt zone 1
25/02 20 days 16/03
Thi cng cét zone 2
22/0> EEC S D 11/0:

Phian cot Thi cdng ct zone 3
16 days. 11/03

nha Thi céng ct zone 4

xwong 07/03 15 days 21/03
Thi céng cét zone 5

08/03 14 days 21/03

Thi cdng cdt zone 6

1

10/03 3 days 22/03

Hinh 2. Tién d phan ¢4t BTCT

Chinh vi nhiing dac diém trén ma du 4n can
mot giai phap méi nham rat ngan duoc tién do thi
cong ma van dam bao dugc chat lugng va an toan
lao dong.

2. GIAI PHAP THI CONG COT BTCT CO
CHIEU CAO LON PO TAI CHO [3]

Theo quan diém vé mit thi cong, cot BTCT
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Hinh 3. Bién phip thi cong cot do tai chd
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dugc xem 1a cot ¢6 chidu cao 16n 1a cot khi thi cong
bé tong d6 tai chd thi phai do tir 02 dot d6 tré 1én
(thong thudng cot c6 chiéu cao > 5m).

2.1. Pic diém

Cot d6 bé tong (cao tir 9m - 13.7m) chia lam
2 + 3 dot d6 (c6 khoang thoi gian 1ap dat cot thép,
ghép cop pha chd d6 bé tong).

Lap dit giao cong tac, san thao tac xung quanh
cot va hé thong thanh chéng, cap gitt 6n dinh cho hé
gigo, chiéu cao giao hoan thién phai cao hon chiéu
cao cot.

2.2. Han ché

Chiéu cao d6 1 dot 16n ¢6 thé téi h =5 + 6m
gy kho khin cho cong tic kiém soat chat lugng
bé tong.

Cong trudong can huy dong mot khoi luong vat
tu 16n (gido hoan thién, cap thép, thép ong, thép
hop, van khuén...) va sd lugng nhan cong phai
dong dé thi cong cot. Pong thoi, day ciing ¢ thé 1a
mot trong nhitng nguyén nhan gay ra viéc tang chi
phi thi cong.

Cong nhan lam viéc nhiéu trén cao c6 nguy co
mat an toan cao.

Cong tac phdi hop 1ap dung hé bu 16ng neo lién
két chan kéo thép gip kho khan khi 1am viéc trén
cao. Ban ma dinh vi bu long gay kho khén cho viéc
d bé tong dau cot.

Hinh 4. P6 bé tong cdt cao tai cong truong
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3. GIAI PHAP LAP GHEP COQT BTCT
CO CHIEU CAO LON PUC SAN TRONG
NHA MAY
3.1. Pic diém

CAu kién cot BTCT diic sdn trong nha may duoc
cung cip boi cac don vi c6 nha may san xuat chuyén
dung (khu vuc mién Béc c6 nha may san xuat ciu
kién BTCT dtc san & Ha Noi va Vinh Phuc dép tng
duoc yéu cau cua du an). Sau do, cAu kién dc sin
dugc van chuyén t6i cong truong va tién hanh lip
ghép (xem Hinh 5).

Mot s6 giai phéap lién két cot BTCT lap ghép voi
moéng (xem Hinh 6, Hinh 7, Hinh 8).
3.2. Han ché

Gi4 thanh cao do thém chi phi van chuyén tir
nha may dén cong truong thi cong, van chuyén
tir bai tap két cau kién dén vi tri thi cong. Thong
thudng, nha may va cong trudong xay dung cach xa
nhau va cac cdu kién cot BTCT c6 chiéu dai va kich
thudc 16n gy kho khin cho cong tac van chuyén
cAu kién BTCT duc sin.

Hinh 5. Lap ghép cot bé tong
(dic sin trong nha may)
W N J‘Jr .-

WAITING HOLES IN COLUMNES & £
N i A

Hinh 6. Giai phap lién két chin cot BTCT
l1ap ghép bang cot thép va vira khéng co [4]

4. GIAI PHAP BAN LAP GHEP CQOT BTCT
CO CHIEU CAO LON [3]
4.1. Yéu ciu diit ra dbi véi giai phap

Nham khic phyc nhitng han ché cta giai phap
thi cong cot d6 tai chd va giai phap lip ghép cot duc
san trong nha may, Cong ty TNHH Tap doan Xay
dung DELTA da nghién ctru va dua ra giai phap
thi cong ban lap cot BTCT tai cong trudng véi cac
tiéu chi:

- Khong 1am thay doi tinh chat hé két cau: khong
lam thay dbi tinh chét lién ngam giita cot BTCT va
méng BTCT. Viéc nay di dugc chu dau trr va nha
thiu Tu vén thiét ké dong thuin vé mit k¥ thuat.

Hinh 7. Giai phap lién két chin cot BTCT
lap ghép bang bu long va vira khong co

COTBTCT
DUC SAN_
c6 MONG
DANG cGc
2 _-"
MONG

BTCT

Hinh 8. Giai phap lién két chin cot BTCT
lap ghép bang méng coc
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- Giai phap phai kha thi vé mat trién khai thi
cong tai cong trudng.

- Giai phap phai dam bao duogc tién do, chat
luong va an toan lao dong.

- Giai phap phai dam bao chi phi thi cong nho
hon hodc bang chi phi cua giai phap thi cong cot
BTCT d6 tai chd va giai phap cot BTCT duc san
trong nha may.

4.2. Thiét ké bién phap thi cong

CAu kién cot BTCT lap ghép gom 2 phan:

- Phan bé tong cdt thép: theo thiét ké co chiéu
dai L=H-(80d+0.1m). Trong d6 H 1a tong chiéu cao
¢t va d la duong kinh thanh thép doc.

- Phan khung thép goc L chéng tam: c6 tic dung
dd cot trong qua trinh thi cong cau lip va khi cot
thang dig ma phan bé téng chan cot chua dam bao
kha nang chiu luc.
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MGG THEN D20

o CAP THEP D12
CAP THEP D12
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Hinh 9. Ban lip ghép cot BTCT c6 chiéu cao 16m
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Hinh 10. Khung thép chéng tam phin chan cjt

Thiét ké bién phap lip dung cén tinh toan
kiém tra [5]:

- Kiém tra kha nang chiu lyc cot BTCT trong
qué trinh van chuyén cau ldp va khi phan bé tong
chan cot chua dam bao kha nang chiu lyc.

- Kiém tra d6 an toan ctia hé cap (day cap, moc
neo, ting do) gitt cot thang dung tir khi cau tw hanh
khong con giit c¢ot cho dén khi phan bé tong chan
cot du kha nang chiu lyc.

- Kiém tra d0 an toan cta cdt BTCT va hé day
cap c6 xét do léch tdm nhat dinh cua cot (do 1éch
tam thi cong) va tai trong gio.

A

Hinh 11. M§ hinh cft BTCT bin lip ghép bang
phan mém Etabs
T6 hop tai trong [6]:
Tb hop tai trong vé cudng do:
ULS=1.1DL+1.2LT+ 1.2WL
T6 hop tai trong vé chuyén vi:
SLS=DL+ LT+ WL

Trong do:

DL: Tai trong ban than;

LT: Tai trong gay ra do do léch tdm cua cot
BTCT;

WL: Tai trong gio.
4.3. Quy trinh thi cong

Quy trinh thi cong chia lam 10 budc nhu sau:

Bl{(’)’c 1: Chuén bi vét tw, may moc thi cong: cop
pha, cot thép, thép gc’)c L, day cap the”:p, tégg do ...
Céu’u,r }lémh banh 16p 50 (hoac 70 tan), cau thung
15 tan ho tro...

Buc’re 2: Lip dgng cbp pha va gét thép: Cop pha
va cot thép duogc lap dung ngay gan vi tri ¢t hodc
bai gia cong.
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Budc 5: Khi bé tong dat 70% cudng do thiét ké
thi tién hanh lap dung (da duogc tinh toan kiém tra
trong muc 4.2).

- Kiém tra tim cbt, thép cho, vé sinh mat
san mong.

- Sur dung 02 cu: 01 cAu tu hanh 50 (hoac 70
tan) va 01 cau thung 15 tan chuyén cot tir trang thai
nam ngang sang trang thai thang dung.

Hinh 12. Lip dung cdt thép, cop pha

Budc 3: P6 bé tong.

Hinh 15. Chuyén ct tir trang thai nim ngang
sang trang thai thang ding

- Céu ty hanh giir cot thang dung trong qua trinh

dinh vi, can chinh so bo cot va lap dung hé day cap
thép neo gilt cot theo 4 phia.

Hinh 13. D6 bé tong cot tai mit dat

Budc 4: Thao van khuon cot, lép dat trudce cac
day cap thép vao moc thép trén than cot.

£, 2022 08:32:20
Buongichua-dat tén
Ky.Anh

Ha Tinh

Hinh 14. Thao van khuén va chuin bi ciu lip Hinh 16. Cau ty hanh giir c§t thing ding
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Budc 7: Lap dung cbt thép (cbt dai) va cop pha
phén chén cot

Hinh 17. C6 dinh chin ¢t bang lién két han
hoic lién két bu long

Budc 6: Bat may laser va can chinh do thang
ding cua cot bang ting do c& 16n hoic pa lang.
Théng bao cho nha thau két cau thép va TVGS tién
hanh nghiém thu.

Hinh 19. Ghép cop pha phén chin cot phia duéi

Budc 8: D6 bé tong cot dén cao do cach day cot
dutc san khoang 10cm.

=

Hinh 20. Hinh anh da d6 bé tong chan cjt

Budc 9: P6 vira khong co ngot vao khe ho gitra
2 phan bé tong (khoang 10cm), dugc tien hanh sau
Hinh 18. Bat muc va céin chinh c§t khoang 03 ngay tinh tir khi d6 bé tong (budc 8).

242



Hgi nghi khoa hoc quéc té Ky niém 60 nam thanh ldp Vien KHCN Xay dung

A - Pam béo tinh lién tuc ctia c6t thép theo thiét
PHAN COT BTCT LIP GHEP ké: C6t thép duge neo va ndi theo dang cac tiéu
chuan BTCT hién hanh.

- Pam béo tinh lién tuc ctia bé téng cot bang
viéc sir dung vita khong co ngot két ndi gitra phan
bé tong duc sin va phan bé tong do tai chd, tai cac
vi tri mach ngimg thi cong co quét chit két dinh

/,
L
% bé tong.
5,

VUA KHONG €O

- Lién két chiu duoc luc doc, luc cat va momen

B0 Bt TONG B25 (bé tong chiu nén va cdt thép chiu kéo).

A

5. PANH GIA HIEU QUA CUA CAC
GIAI PHAP

w Y | 5.1. So sanh giai phap ban lip ghép véi gidi phap

L J do tai chd

Chi tiéu P SR e2e g g g P
N s0 sénh Giai phap do tai cho Giai phap ban lap ghép
. PO A Tién d6 | Thoi gian thi cong | Thoi gian thi cong 1 cot
Hinh 21. Do bé tong chan cot 1 cot trung binh 14 | trung binh 1a 6 ngay. Do
i i A , i oo, 10 ngay. Do khoi | thi cong qdu'qc co gioi Vh(')a
Budc 10: Thao do hé day cap thép, cat bo cac lugng vat tu, nhan | va c6 thé tién hanh do bé
moc thép va tién hanh defect cot. cong 16n can c6 cong | tong cau kién trude khi thi
. i . . e . o tac chuan bi va van | cong mong va khi chua do
4.4. Giai phap khong lam thay doi tinh chat cua chuyén phu thudc | san nén.
hé két ciu vao nha cung cap.
Giai phap khong lam thay ddi tinh chat ciia hé | Chét Kho kiém sodt chdt | Kiém soat chdt lugng bé
J4 A NREPN £ 5 ‘ A \ ’ 1 1 bé o0 do | tong tot hon. Do cong ta
ket cau la lién két ngam gitta cot BTCT va mong aong uong be [Jong doy ong for Zonl. L9 cong tae
chiéu cao do 16n. bé tong dugc tién hanh &

BTCT béi cac ly do sau: Kho kiém soat chat | trén mat dét, chidu cao db
luong bé mat cot | khong lon (khoang dudi
(c6 thé tang chi phi | 1.0m).

defect cdt). Chét lugng bé mat cot

z duoc kjém soat tdt hon
: (dan dén chi phi defect
ot W// cdt giam).
- - Antoan | Nhidu cong tac thi | Pa phﬁrn cac cong tac
Y ' lao dong | cong trén cao co | dugc tien hanh dudi mat
nguy co gdy mat an | dat giam thidu cac nguy
=g toan lao dong déc | co mét an toan lao dong
_ biét 1a nguy co ngd | Cn cha ¥ an toan khi cdu
- —® a cao. lap céu kién BTCT va an
toan cua h¢ neo git.
Chiphi | Cot 600x600x9000: | Cot 600x600x9000:
® ° tryc tiép | 12.219 triéu 13.870 triéu
(theo Cot 600x600x11200: | Cot 600x600x11200:
Py khai 17.533 tri¢u 17.307 triéu
toan cua | Cot 500x800x13700: | Cot 500x800x13700:
a=£ g nha thiu | 24.905 trigu 23.186 tri¢u
e [3]) Cot cang cao va cang
N = 2 Oy Ay + _[Ucd‘q phtc tap (co 1 hodc 2 vai
i=1 Aee cdt) thi chi phi nho hon so

v6i giai phap do tai chd.

M, =Zﬂ'ﬂ--z‘1i -z + _[lzcrﬁ-z:h’}l

!: At 5.2. So sanh giai phap ban lip ghép véi giai phap
M, = Zl oy Ay I[gc .y HA 1ap ghép toan b cdt (sian xuat trong nha may)
i e

Vé tién do va chat lugng cia giai phap ban lip
Hinh 22. Minh hga kha nang chiju lwe doc va ghép va giai phap lap ghép toan bd cot la tuong
momen cua ct BTCT duong nhau.
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Chi tiéu
s0 sanh

Giai phap lip ghép toan
bo (sén xuat trong nha
may)

Giai phap ban lip
ghép

K¥ thuat

Chu kién cot bé tong
duoc dic san trong nha
may (khu vuc Ha Noi)
va van chuyén vao Viing
Ang — Ha Tinh l4p dung.

Céu kién cot bé tong
duge duc sin tai hién
truong. Tén dung
duoc vat tu, vat liéu
va nhan cong dia
phuong.

Céu kién lp ghép dugc
duc toan bo chidu dai cot
H (trir khe hé dudi chan
¢ot 5cm). Sau do dé bu
vita khong co vao cac
khe ho cbt thép va khe
ho cot.

Céu kién lip ghép
duoc duc phén bé
téng ngén hon chidu
cao cot H tir 1.7 dén
2.4m tuy vao duong
kinh cbt thép cot.

Puong kinh thép cho
16n hon so véi thiét ké
do cbt thép dat cho duoc
déy vao phia trong tiét
dién cot dé dam bao kich
thudc cta cac 16 chd sin
va dé& dang lap dat.

Puong kinh thép cho
bang duong kinh
thép thiét ke.

Co 04 ban thép day Scm
ké chan cot.

C6 bd sung hé khung
thép goc chong tam
chan cot.

Khdi luong vira khong co
16n va quy trinh bom vira
phuc tap hon do c6 cac
khe ho nho.

Khéi luwong vita
khong co khong 16n,
thi cong don gian.

Thém chi phi van chuyén
tir nha may dén bii tap
két cong trudong, van
chuyén tir bai tap két dén
vi tri thi cong.

Tan dung mat bang
d6 ludn tai vi tri gin
cot, khong co chi phi
vén chuyén.

Chi  phi
thi cong

cm phi du kién 1on ho‘n

ban lip ghép

6. KET LUAN VA KIEN NGHI
6.1. Két luan

Giai phap ban lip ghép cot BTCT c6 chiéu cao
16n trong nha cong nghié€p dugc Céng ty TNHH

BAN LAP

GHEP cOT /4

Hinh 23. Hi¢u qua ciia giai phap ban lip ghép

Téap doan Xy dung DELTA 4p dung tai du an
nha cong nghiép & Ha Tinh 1a giai phap hiéu qua vé
nhiéu mat nhu: chét lugng, tién do, an toan lao dong
va kinh té. Ngoai ra, giai phap nay khong lam thay
dbi tinh chét lién két ctia h¢ két cau.

Giai phéap ban lap ghép cot BTCT 4p dung cho
cot co chiéu cao cang 16n thi giai phap cang dem
lai hiéu qua cao vé mat kinh té so voi giai phép cot
d6 bé tong cbt thép tai chd. Giai phap ban lap ghep

cdt BTCT nén dugc ap dung cho cac cau kién c6 s6
luong 16n va do twong dong cao vé hinh dang két
cau. Giai phap nay nén dugc ap dung cho nhiing dy
an c6 chiéu cao cot BTCT 16n hon 9m (hodc 10m)
chiém ti 1¢ 16n dé dam bao tinh hiéu qua vé mat kinh
té va tién do (so voi giai phap cot BTCT do tai chd).

Khi thi cong theo giai phap ban lip ghép cot
BTCT, cac don vi thi cong can cha y dén céc bién
phap dam bao an toan khi ciu lip cdu kién BTCT
va an toan cua hé cap neo gilr, dac bié¢t 1a khi thoi
tiét co gio 1on.

6.2. Kién nghi

Trong giai doan hién nay, két cau BTCT lip
ghép dlic san trong nha may chwa dugc ap dung
rong rai, ) lugng nha may san xuét cAu kién BTCT
duc san con han ché, thi viéc ap dung céac giai phap
ban lap ghép tai cong trudng xay dung phu hop véi
hién trang ting dy an la mdt sy lua chon hop 1y va
can nhan rong.
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