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TOM TAT: Do nhu ciu xdy dung ting cao nhung quy dat han ché, cac cong trinh phai phat trién theo
chiéu cao, kéo theo thach thirc trong viéc van chuyén vat liéu 1én mit bang thi cong. Cac phuong phap
truyén thong dan kém hiéu qua, khién can truc thap trg thanh giai phap phu hop nhat, giup nang vat liéu
l1én cao an toan va thuan loi.

Can truc thap thuong duoc lap dat sat hodc trong chu vi cong trinh, véi dai méng dé bé tong toan
khéi. Tuy nhién, nhd cong nghé thi cong hién dai, thoi gian xdy dung nha cao ting da rat ngén xudng 2
dén 3 nam, khién viéc sir dung méng bé tong toan khdi tro nén lang phi. Vi vay, can tim kiém phuong 4n
mong cho can truc thap c6 thé tai sir dung, don gian va phit hop véi trinh do xdy dung hién tai, giup tiét
kiém chi phi va nang cao hi¢u qua thi cong.

TU KHOA: cin truc thap, mong lép ghép.

ABSTRACT: Due to the increasing demand for construction and the limited availability of land, buildings
are required to develop vertically, which poses challenges in transporting materials to upper levels of the
construction site. Traditional methods are becoming less effective, making tower cranes the most suitable
solution for lifting materials safely and efficiently to higher elevations.

Tower cranes are typically installed adjacent to or within the construction perimeter, using a
monolithic concrete foundation. However, with the advancement of modern construction technology, the
construction time for high-rise buildings has been reduced to just 2 to 3 years, rendering the use of
monolithic concrete foundations wasteful. Therefore, there is a need to find a reusable, simplified tower
crane foundation solution that aligns with current construction capabilities, helping to reduce costs and
improve construction efficiency.

KEYWORDS: tower crane, prefabricated foundation.

1. NHU CAU THUC TE

Trong bdi canh nhu cdu xdy dung ngay cang
tang, quy dat khong dugc mé rong, cac cong trinh
kién triac budc phai phat trién theo chiéu cao dé t6i
uu hoa khong gian st dung. Nhitng toa nha cao

dugc xem la lya chon phu hop nhét. Can truc thap
c6 kha nang nang vét liéu 1én d¢ cao 1on, giup qua
trinh thi cong dién ra thuan loi va an toan hon. Céc
can truc ndy thuong dwoc lip dat ngay sat hoic
trong chu vi cong trinh, dam bao tinh 6n dinh va

tang moc 1én ngay cang nhiéu, trd thanh xu huéng
tat yéu trong do thi hoa hién dai. Tuy nhién, sy gia
tang chiéu cao cta cong trinh ciing kéo theo nhiing
thach thirc 16n trong viéc vén chuyén vat ligu xay
dung 1én mit bang thi cong. Cac phuong phap
truyén thong dan tro nén kém hiéu qua, doi hoi
nhitng giai phap t6i wu hon dé dam bao tién do va
chat lugng cong trinh.

Trong sb céac phuong an dugc dé xuét, viéc st
dung can truc thap phuc vu xdy dung nha cao ting

hi€u qua trong qua trinh van hanh. Pai mong cta
can tryc thap thuong dugc dd bé tong toan khdi, co
thé 13 méng noéng hodc méng coc tuy theo didu
kién dia chét va yéu cau thiét ké.

Nho su phét trién ciia cong nghé xay dung va
thiét bi thi cong hién dai, thoi gian hoan thanh céac
cong trinh cao tang da duoc rut ngin dang ké. Néu
truge ddy, mot tdoa nha cao ting co thé mat nhidu
nam dé hoan thanh, thi hién nay thoi gian xay dung
d3 giam xubng chi con 2 dén 3 nam. Diéu nay dat

544



ra van d¢ vé tinh hiéu qua ciia méng bé tong toan
khéi danh cho cén truc thap. Viéc su dung loai
mong nay cé thé trd nén lang phi khi thoi gian thi
cong ngén hon, trong khi chi phi va céng stc bo ra
dé xay dung mong lai kha 16n.

Do d6, viéc tim kiém mot phuong an danh cho
can truc thap c6 thé sir dung nhiéu lan, don gian va
phti hop véi trinh d6 xay dung hién tai 1a diéu can
thiét. Mot giai phap toi uu khong chi gitp tiét kiém
chi phi ma con nang cao hi€u qua thi cong, dap tmg
nhu cau phat trién nhanh chéng ciia nganh xdy dung.

2. MONG LAP GHEP

Méng lip ghép cho can truc thap tai Trung
Qudc bit dau duoc nghién ciru tir cudi thap nién
1990, khi tdc do d6 thi hoa & Bic Kinh va Thuong
Hai doi hoi nhitng giai phap thi cong nhanh va linh
hoat hon so véi méng bé tong toan khdi. Ban dau,
cac khéi bé tong cbt thép dic sin duoc lién két
bang bu 1ong va chét thép, gitip rut ngan thoi gian
thi cong nhung van ton tai han ché vé d6 cting tong
thé va kha ning lam viéc 1au dai. Tir khoang nim
2010, cac vién nghién ctru tai Trung Khanh da dé
xudt tmg dung cép du tng luc xuyén qua toan bd
méng dé ép chat cac khdi bé tong, khién ching
hoat dong nhu mét khdi thong nhét. Giai phap nay
nhanh chong duoc tht nghiém tai Trung Khanh va
mot s du an ¢ Thuong Hai, cho thay kha nang
chiu tai ngang va mdé men lat vuot trdi so voi mong
lap ghép thong thuong. Hién nay, méng lap ghép
du tng luc da dugc ung dung rong rai trong cac du
an cao tang tai Thuong Hai, Tham Quyén va tiép
tuc dugc nghién ctru, hoan thién tai Trung Khanh.
Véi wu diém thi cong nhanh, thdo d& dé dang, tai
st dung nhidu lan va do cing gan twong dwong
moéng toan khi, loai méng nay dang tr thanh mot
giai phdp quan trong trong xu hudng cong nghiép
héa va bén viing ciia nganh xdy dung.

V& ban chat, méng lap ghép 1a mot loai méng
ndéng, duoc ciu tao tir tung khdi bé tong, thong
thuong hinh chir T nguoc, duoc lién két voi nhau
bang cap du tng lyc.

Loai moéng nay cé nhiéu wu diém nhu kha nang
tai sir dung nhiéu lan, thoi gian lap dat va théo d&
nhanh chong, ciu kién duoc ché tao sin trong nha
may voi cong nghé khong qua phire tap, dé dang mo
dun héa dé phu hop véi nhiéu loai can truc thap,
ddng thoi yéu ciu chuan bi mit bing khong qua
khit khe. Céc cdu kién duc sin dugc thiét ké don
gian, bén chic, thuan tién cho ché tao, van chuyén
va luan chuyén, véi trong lwong mdi khéi thuong tir
2 dén 4 tan dé phu hop véi diéu kién thi cong.
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Hinh 1: Mt s6 hinh dnh vé méng lip ghép

bac biét, loai méng nay dugc st dung cho cac
can truc thap ¢d dinh ¢6 mé men nang dinh muc
trong khoang 400 kN-m dén 3.000 kN-m, tirc 1a
dap ung dwoc dai tai trong tir cac can truc thp cd
vira dén 16n. Nho kha nang chiu luc tot, do cing
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téng thé cao gan twong dwong mong toan khdi,
cing véi tinh co dong va hiéu qua kinh té trong
vong doi s dung, mong lap ghép du tmg luc dang
tré thanh mot gidi phdp quan trong, phu hgp vdi xu
hudng cong nghiép hoa va phat trién bén viing ctia
nganh xdy dung, ddng thoi c6 tiém ning ing dung
rong rii trong diéu kién xay dung tai Viét Nam.

3. TINH TOAN MONG LAP GHEP

Tinh toan méng lap ghép tuong ty nhu méng
néng, c6 thé xem tiéu chuin TCVN 14212:2024
Mong can truc thap - Thiét ké, thi cong va nghiém
thu, trong do:

3.1. V& tai trong

Vi 1a cong trinh tam nén hé sé tdm quan trong
cua cong trinh dugc 1€iy bé‘mg 1. Do viéc xac dinh
tai trong no6i chung 1én moéng kha phuc tap, nén co
thé sir dung cac thong sb tai trong do nha ché tao
can tryc thap cung cip (chi din ky thuét cin truc
thap) nhung can pht hop véi hé thdng tiéu chuén
vé tai trong hién hanh.

Khi thiét ké can truc thap can tinh theo 2 diéu
kién sau:

- Tbc @6 gi6 tinh toan khi can truc thap hoat
dong 1a tir 28 m/s trd xudng. Tuy nhién theo
QCVN 18:2014/BXD [1], can truc thap phai dimg
hoat dong khi van tde gidé tr cép 5 tr& 1én hoac
theo quy dinh cta nha san xuat.

- Téc @6 gié 16n nhét tinh toan ma can truc
phai chiu duoc khi khong hoat dong 1a 42 m/s.

Can luu ¥ rang tai trong gié tac dung Ién can
truc thap khong phu thudc vao dang dia hinh ma
phu thudc chu yéu vao chiéu cao, hinh dang tiét
dién cau kién can truc thap, v.v.

Ngoai ra, déi véi tinh tai trong gi6, viéc xac
dinh hé s tai trong dong rat phtec tap, mat nhiéu
thoi gian, doi hoi nhiéu kinh nghiém. Trong khi do,
v6i dac tinh cua can truc thap 1a cong trinh tam, co
tai trong phan khung nho, lai dugc gin chit véi
cong trinh xay dung rat cting, cho nén luc quan tinh
nho, viéc tinh tai trong dong 1a khong can thiét.

3.2. V& khio sat dia chit

La thiét bi phuc vu thi cong xdy dung cong
trinh, thoi gian s dung ngén nén thudc nhém cong
trinh tam thoi. Vi vay, khi thiét ké mong can truc
thap, c6 thé sir dung bao cao khao st dia chat cong
trinh cua du 4n. Khi can thiét, c6 thé bd sung diém
tham do tai vi tri mong can truc thap.

3.3. Tinh toan 4p lwc dit duéi day méng

Khi dit nén dudi day dai méng twong ddi tot,
do can truc thap 1a cong trinh tam thoi, tai trong
theo phuong thang dimg khong 16n - chu yéu la
hoat tai, nén c6 thé dat tryc tiép dai mong trén dat
nén. Tuy nhién, stc chiu tai cho phép cua nén dét
(¢.) dudi méng lip ghép can truc thap khong
dugc nho hon 120 kPa. Trong trudng hop can
thiét, dé ting strc chiu tai c6 thé gia cb cac 16p dat
bén dudi.

Do tai trong tic dung 1én dai mong thudng 1a
léch tAm 16n - tire 14 vi tri diém dat hop luc cua cac
tai trong tic dung 1én mong nim ngoai ving 15i
(Pmin < 0). Vi vy, dién tich phan ddy mong cho
phép tach khoi nén dat (giai phéng) khong dugce
16n hon 1/4 dién tich toan by day mong, ap luc tai
day méng c6 thé dugc tinh theo cong thirc sau:
2-(F,+G)

3-a-b

- Khi méng hinh vudng chiu tai trong 1éch tam

mot phuong (Hinh 2).

pmax = (1)

Ar

F,+G

b

PmaxW

CHU DAN:
- Arla dién tich giai phong

- e la khoang cach I¢ch tam.
Hinh 2: Ap lyc dit ddy méng hinh vuong duwéi
tdac dung cua tdi trong léch taim mdt phwong
(mgt phan dién tich dwogc gidi phong)
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- Khi méng hinh vudng chiu tai trong 1éch tam
hai phuong (Hinh 3).

ax,

Hinh 3: A'p lwc dit ddy méng hinh vuong dwdi
taic dung cua tai trong léch tam hai phwong
(mgt phan dién tich dwoc gidi phong)

F,+G
ax = 7 (2)
3-a,a,
b
a,=—-e 3
A 3)
b
a,=2-e, )
MV+F;’IX.h
€, =——2— )
F,+G
M +F, -h
e, =——"— (6)
F+G

Stic chiu tai cua moéng hinh vudng can tuan
theo cac quy dinh sau:

pP=q, (7
pmax Sl’z'qa (8)
()]
=— 9
q, i )
Trong do:

g, la suc chiu tai tinh toan cua nén, duge xac
dinh theo 4.7.2 ctia TCVN 9362:2012 [14];

k. 12 hé s6 d6 tin cdy, 1ay khong nho hon 1,2.
- Su 6n dinh chéng 1at cuia mong can truc thap
can dap ung yéu cau cia cong thirc sau:

My>k-(M+F,-h) (10)

Trong do:

Mg 12 mé men chéng 1at tai mat phang day
moéng can truc thdp (bang tong cac tich so trong
lugng can truc thap, tai dan, tai trong ban than
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mong, véi khoang cach twong ung tir diém dat luc
d6 t61 mép mong).

k 1a hé sé an toan, khéng nho hon nén lay
bang 1,2.
3.4. Tinh toan dim moéng

3.4.1. Sikc khdng cdt ciia dam

Stc khang cat ciia dim mong dugc xac dinh
theo tiéu chudn TCVN 5574:2018 v6i hé sé suy
giam sirc khang cit bang 0,75 va bé qua anh hudng
lyc cang cap thép lam tang sic khang cit.

Strc khang cat tai bé mit lap ghép ddm moéng
bé tong phai tuan theo cac yéu cau sau (Hinh 4):

I !
4 b'

5
T s 5
%Y?/ ;
I
! o/}jﬁ 2
2
~ & = .

I 1-1
CHU DAN:
1 1a ddm moéng
2 1a tam dé
3 1a khoa bé tong chong cat
4 1a chét dinh vi bang thép
5 1a cép thép phia trén
6 la cap thép phia dudi
b’ 1a chiéu rong ddm mong
Hinh 4: Mt cit ngang diing tinh sirc khdng cdit
ciia dam mong
0< 0’75'(’%1 ‘R, -A,+n,-0,3-¢, ‘R, -b’~hb2) (11)
Trong do:
0 1a lyc cat thiét ké ctia khoa bé tong chdng cit;
n,, 12 tong s6 chét dinh vi bang thép;
R, 1a cudng d6 chiu cit caa chét dinh vi
bang thép;
A,1a dién tich tiét dién cua chét dinh vi
bang thép;
n,,la tong s6 khoa bé tong chong cit;
@, 1a hé sb, dugc xéac dinh theo ¢, =1- - R, ;
14 hé sb, 1ay nhu sau:
+ ddi vdi bé tong nang, bé tong hat nho, bé tong
to ong: 0,001;
+ ddi véi bé tong nhe: 0,02.
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Ry 12 cuong d9 chiu nén tinh toan doc truc cua
bé tong g vdi trang thai gidi han thur nhat, dugc
xac dinh theo tiéu chuan TCVN 5574:2018;

b 1a chiéu rong tiét dién khoéa chéng cat
(dam méng);

h,, 1a chidu cao tiét dién khéa bé tong chdng cit.

3.4.2. Cot thép khong duw iing luc

Khi tinh toan cbt thép khong dy ung luc cua
mong ldp ghép dic sin can truc thap, mé men do
céc td hop tai trong tinh toan bt lgi nhat phai dwoc
xem xét cho tit ca cic bd phan cua khdi bé tong
duc san.

Cdt thép chiu luc 16p dudi va 16p trén cia tim
bé tong dic sin phai dugc tién hanh tinh toan dya
theo mé men do phan luc nén dat dudi tim dé va
trong luong tai dan. Khi kiém tra khdng udn cua
dam moéng, khong duge xét dén su lam viéc cua
cdt thép doc trong viing bé tong chiu nén.

Cac yéu cdu vé cu tao cbt thép doc, thép
phan bd, ¢t thép dai cdu kién chiu xodn cua khi
bé tong diic sin méng can truc thap phai tuan thi
cac quy dinh cua tiéu chuidn TCVN 5574:2018 va
TCVN 9115:2019.

3.4.3. Cot thép dw ikng lwc va bu long lién két
- Khi céc bd cap thép trén va dudi duoc lién
ket theo chi€u ngang trong dam mdng, cac cap thép

phai tuan thu cac yéu ciu sau day (Hinh 5):

U 1

-

g

gl

EQ
rﬂf
-
zp - — a2

CHU DAN:
1 1a thanh chuyén d6i
2 1a cap thép trén
3 1a cap thép dudi
Hinh 5: Vi tri b6 cdp thép trén va dwéi dam mong
+ Dién tich mat cit ngang va sb luong cap thép
dudi dugce xac dinh theo cong thuc sau:
M U

A, = 12
"0,875- B0, hy (12)
o =0_ -0 (13)
pe con !

A
A, =2 14
) (14)

Trong do

4, la tong dién tich tiét dién cap thép dudi;

My, 12 m6 men thiét ké tac dung tai mat citU-U
cua dam mong;

14 hé s6 suy giam, liy bang 0,85;

o, laung suat cang trude hiu qua cua cap thép;

hy, 14 chiéu cao hiru higu mat cit ngang tinh tir
cap thép dudi;

o, latng suét cang trude khéng ché cua cap
thép, c6 gia tri tir 0,45 dén 0,55 cudong do thiét ké
cap thép;

o, 1a ton hao ting suit cuia cap thép, gia tri tinh
toan nho hon hodc b%mg 80 MPa, néu gia tri tinh
toan 16n hon 80 MPa thi lay o, bang 80 MPa;

2,14 s6 luong soi cap thép dudi (soi);

A, 1a dién tich tiét dién mot sgi cap thép.

+ Dién tich mat cit ngang va sb luong cap thép
trén dugc xac dinh theo cong thirc sau

M
p2 = x (15)
09-8-0, hy,
My =F,-e, (16)
A
=2 (17)
A,

Trong do:

A4,,1a tong dién tich tiét dién cap thép trén;

M, 12 mé6 men thiét ké tac dung tai mat ct
N - N ctia ddm méng;

hy, 1a chidu cao hiru hi¢u mit cit ngang tinh tir
cap thép trén;

Fy 1a 4p luc va trong luogng moéng tai mat
CAt N - N;

e, 1a khoang céch tir vi tri luc cua phin N - N
dén mat cit N - N;

la s6 luong soi cap trén (soi).

- Khi chi c6 mot b6 cap thép lién két ngang
trong dim moéng, dién tich cap thép duoc lay theo
gia tri 1on hon khi tinh theo cong thic (12) va (15),
trong d6 My va Mp tuong ng la mé men duong va
m6 men am. Pdng thoi dién tich ving bé téng chiu
nén dim méng phai dwoc kiém tra theo cac quy
dinh cia tiéu chun c6 lién quan (Hinh 6).
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)

5 i [ S
A

Opv
Lﬁm

CHU DAN:
1 1a thanh chuyén ddi
2 1a cap thép.
Hinh 6: Vi tri mgt bé cdp thép dam méng

Kha ning chiu luc kéo cua bu 16ng lién két
theo phuong dimg gifta can truc thap va moéng lip
ghép can truc thap khong dugc nhé hon yéu cau
cho phép 16n nhét dugc néu trong chi dan ky thuat
can tryc thap, dong thoi can dugc kiém tra theo
cong thuc sau:

M 1
A (18)

Fy <[Fy] (19)

&
(V)

Trong do6:

F}, 1a kha nang chiu lyc kéo tai tinh todn cua
mét bu 16ng lién két theo phuong dimg;

M 12 md men udn tinh toan tai mat trén mong;

m 1a s6 bu 16ng lién két theo phwong ding tai
mot vi tri lién ket gitta than can truc thap va méng;

L 1a chiéu rong than can truc thap;

[F,,] 1a kha nang chiu lyc kéo 16n nhat cho
phép cua bu 16ng lién két theo phuong ding, phai
phu hgp vdi tiéu chuan TCVN 1916:1995 hodc cac
ti€u chuan tuong duong khac hodc theo nha san xuat.

4. CAU TAO MONG LAP GHEP

a) Cac khoi bé tong dic sdn méng can truc thap
duoc lién két ngang bing cac soi cap du ung luc.
Cac soi cap duoc dat trong cac 16 cua c4u kién bé
tong dic sin, cac 16 nay nim ngang va doc theo
chiéu dai truc khoi.

Khi chiéu cao méng can truc thap khong nho
hon 1,5 m, cac cap thép duogc dat doc theo truc
dam & phan trén va phan dudi cua dam. Khoang
cach tir cap thép trén dén bé mat trén cia dam
moéng khong nho hon 250 mm va sé lugng cap
thép khong nhé hon 2. Khodng cach tir cap thép
du6i dén mat dudi méng khong nho hon 300 mm.
Khi can dat 2 bo cap thép, chung cé thé dat theo
chidu ngang va d6i xtmg & ca hai phia cia tiét dién
dam mong.
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Khi chiéu cao tiét dién moéng nho hon 1,5 m,
can dat mot boé cap thép. Cap thép dugc dat o vi tri
cach day dam tir 1/4 dén 1/3 chiéu cao ddm méng,
nim trong mit phing tring véi truc khdi bé tong
duc san.

b) Khi strc khang cét ciia khoa bé tong chéng
cat trén dam khdi bé tong duc sin nho hon gia tri
thiét ké yéu cu, thi phai bd tri bd sung cac khéa bé
tong chbng vao tai mat lap ghép cua tim dé cua
khdi bé tong duc sin véi chidu day (tim dé) khong
dugc nhé hon 90 mm.

¢) Chiéu day 16p bé tong bao vé khdi bé tong
duc sdn va cdu kién khac phai tuan theo cic quy
dinh dugc néu trong tiéu chuan TCVN 5574:2018
va khong nho hon céc gia tri sau:

- Khéi méng: 40 mm;

- Tai dan: 35 mm.

d) Céc céap thép phai dugc bd tri dan xen trong
dam moéng hinh chir thap. Chénh cao cua tdm cac
cap thép trong khéi bé tong duc san (trir khdi trung
tam) khong duoc 16n hon 2 mm.

e) Nén su dung d4u neo ¢6 dinh va dau neo
cong tac 1a cac san pham thép dinh hinh.

f) Chiéu day tdm dé lip ghép can truc thap
khong nho hon 200 mm.

) Khi can truc thap lién két theo phuong dimg
v6i méng ldp ghép, nén st dung 186 chd bu 16ng
theo phuong ding trong khdi bé tong duc sin va
hop bao vé dau dudi bu 16ng. Hop bao vé bu long
dugc han véi dng thép hinh thanh hop kin. Bu long
lién két theo phuong duing duoc lap dat trong hop
kin va sir dung nhiéu lan.

h) Céc 16 méc cau phai duge dat d6i xtng trén
c4 hai mat bén cua cac khdi bé tong duc san.

i) Mong lép ghép can truc thap c6 thé dat trén
nén dit duoc gia cd, méng coc. Viéc thiét ké, thi
cong va nghiém thu méng can truc thap phai phu
hop véi cac quy dinh ciia cac tiéu chudn hién hanh
¢6 lién quan, dong thoi dap Gmg cac yéu ciu vé st
dung méng lp ghép can truc thap.

5. KET LUAN VA KIEN NGHI

Su phat trién manh mé& cua céc cong trinh cao
tAng trong giai doan do6 thi hoa hién nay da dit ra
nhiéu thach thirc trong viéc té chue thi cong, dac
biét 1a khau van chuyén vat li€u 1én cao. Trong boi
canh d6, can truc thap tro thanh thiét bi khong thé
thiéu, gitp nang ha vat liéu mét cach an toan va
hiéu qua.
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Tuy nhién, viéc st dung méng bé téng toan
khdi cho can truc thap ngay cang bdc 10 han ché,
nhit 1a khi cong nghé xdy dung hién dai da rat
ngén dang ké thoi gian thi cong. Giai phap nay vira
tén kém, vira khé tai su dung, dan dén lang phi
ngudn luc. Vi vdy, viéc nghién ciu va ap dung
moéng bé tong cdt thép lip ghép 1a hudng di hop ly,
dap tmg yéu cau vé ky thuat, tién do va hiéu qua
kinh té.

Bai bdo da trinh bay co sd ly thuyét, nguyén tic
tinh toan va ciu tao cua mong lép ghép cho can truc
thap. Pay 1a mot giai phap mdi, cé nhidu wu diém
ndi bat nhu kha nang tai st dung, thi cong nhanh, dé
thdo d& va phi hop véi diéu kién xdy dung hién
nay. Tuy nhién, dé giai phap nay duoc ap dung rong
rdi, can tiép tuc trién Khai cac nghién ctu thuc
nghiém, tht nghiém thi cong va hoan thién quy
trinh thiét ké - thi cong - nghiém thu, nham dam bao
tinh an toan va hiéu qua trong thuc té.
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