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TOM TAT: Véi yéu cau xdy dyng cdc cong trinh cao tang hién nay, nhu cau sir dung can truc thap ngay
cang lon. No la thlet bi hd tro xay dung, giup van chuyén vat liéu véi kh01 luong 16n 1én cao mot cach
nhanh chéng va tiét kiém thoi gian. Hién nay, trong nudc cac tai liéu vé thiét ké ché tao va van hanh an
toan can truc thap kha day du. Tuy nhién tai liéu hudng dan/tiéu chudn vé thiét ké xay dung chuyén biét
cho méng can tryc thap 1a chwa ¢6. Phan 16n cac ki su xdy dung khong xac dinh duge quy trinh tinh toan
mong can truc thap déy du va ding dén. Viéc lya chon tai liéu tham khao dé tinh toan cling khong don gian.
Do d6 cac k¥ su thuong dua trén kinh nghiém, thuc té 1a khong nhiéu, dé thiét ké. Piéu nay dan dén kho
khan trong thuc té thiét ké va tén kém. T nhu cau thuc té trén, dyu thao vé tinh toan mong can truc thap da
dugc bién soan. Sau day 1a mot sb vin dé can luu y khi thiét ké méng can truc thap.

TU KHOA: cén tryc thép, dai mong.

ABSTRACTS: With the current construction requirements of high-rise buildings, the demand for tower
cranes is increasing. It is a construction support device, which helps to transport materials in large
quantities quickly and save time. Currently, in the country, the documents on the design, manufacture and
safe operation of tower cranes are quite complete. However, there are no guidelines/standards on
specialized construction design for tower crane foundations. The majority of construction engineers do not
determine the complete and correct tower crane foundation calculation procedure. The selection of
references for calculation is also not simple. Therefore engineers often rely on experience, not much in
fact, to design. This leads to difficulties in design practice and costs. From the above actual needs, a draft
of the tower crane foundation calculation has been compiled. Here are some issues to keep in mind when
designing tower crane foundations.

KEYWORDS: tower crane, foundation tower.

1. DAN NHAP VAN PE thiét bi hd tro xay dung, giup van chuyén vat lidu
v6i khéi luong 16n 1én cao mot cach nhanh chéng

Trong nhitng ndm vira qua, nhu cau xay dung TN >
va tiet ki€m thoi gian.

cac cong trinh c6 chi€u cao 16n ngay cang tang, dac

biét 14 & cac thanh phd 16n. Khé khan ma céc nha thau Hién nay, cdc tai liéu ve thi€t ké ché tao va van

xdy dung nha cao tang cin phai giai quyét la: Cao
trinh va khéi luong van chuyén thang dtmg nhiéu; quy
cach, sb luong vat liéu xay dung va thiét bi 16n; thoi
gian thi cong rit ngan, mét bang thi cong chat hep va
thuong giap voi nhiu cong trinh 1an can ... Vi vy
dé thi cong xay du’ng nha cao téng duogc thudn lgi va
dat hiéu qua kinh té cao, can phai giai quyet tot
nhlmg kho khan trén. Mot trong nhitng vin d& méu
chét 1a Iya chon may méc va cong cu thi cong chinh
xac, thich hop va sit dung chung mét cach hgp ly,
trong d6 can truc thap dong vai trd quan trong, quyét
dinh tdi tién d6 thi cong cong trinh. Can tryc thap 1a

hanh an toan can truc thap trong nudc khé day du,
nhu bo tiéu chuén vé thiét bi nang [11] (v& thuat
ngit), [4], [12], [7] (v& thiét ké), .

Tuy nhién tai llcu huéng dan/tiéu chudn vé thiét
ké xay dung chuyén biét méng can truc thap 1a chua
¢6. Phan 16n céc k§ su xdy dung khong xac dinh
dugc quy trinh tinh todn méng can truc thap day du
va dung dan. Viéc lya chon tai lidu tham khao dé
tinh toan ciing khong don gian. Vi du nhu, nhiéu k§
su déu khong biét va sir dung [4]. Hay khi tinh tai
trong déu phai xét dén tai trong dong do gié — rat
phirc tap khi tinh két cau.
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Do chua c¢6 mot tai lidu nao vé thiét ké chuyén
biét danh riéng cho méng can truc thap, nén cac ky
su thuong dua trén kinh nghiém, thuc té 1a khong
nhiéu, dé thiét ké. Diéu nay dan dén kho khan trong
thuc té thiét ké va tén kém. Chang han, phan 16n cac
k¥ sur déu quan niém phai str dung mong sau dé thiét
ké hay déu ap dung tai trong dong dé tinh toan can
truc thap — phic tap, lang phi va ton thoi gian. Hay
cht yéu méng can truc thap dugc thiét ké boi ky su
két cdu, khong nhidu kinh nghiém trong linh vuc dia
k¥ thuat, stc chiu tai dét nén, rat quan trong khi su
dung moéng nong. Két qua xut hién mot sé su ¢b
lién quan dén méng can tryc thap nhu vu viée d6 can
truc thap tai thanh phd Vinh (do nguyén nhan nén
mong yéu trong khi cau thap lai qua cao, tay cau qua
dai va van chuyén cac khdi bé tong qua 16n), khu tai
cu quén Binh Thanh - TP. HCM (do gi6 to trong khi
lam viéc), ... (Hinh 1, Hinh 2).

Khong nhiing véy, tai thuc té cong truong, khi
thém hang muc mong can truc thap, do khong cé tai
liéu phéap ly huéng dan, cha dau tu thuong bd sung
mdt loat cac yéu ciu vé khao sat dia chét, kiém tra,
nghiém thu méng coc (nhu kiém tra tai trong coc
bang phuong phap nén tinh). Didu nay vo tinh da
lam tang thoi gian va chi phi cong trinh.

T nhu cau thue té trén, dy thao tiéu chudn vé
tinh toan mong can truc thap da duogc bién soan dua
trén mot phan [2]. Sau day 1a mot sb vin dé can luu
y khi thiét ké méng can tryc thap.

5

Hinh 1. Hién truomg vu sip cin ciu thap tai Tp. Vinh

Hinh 2. Sy ¢6 sip can ciu thap tai cong trinh
xay dung tai tinh Binh Dwong

2. KHAO SAT PIA CHAT, THi NGHIEM SUC
CHIU TAI CQC

Do chtic nang cua can truc thap 1a thiét bi phuc
vu thi cong xay dung cong trinh, thoi gian su dung
ngin nén thuéc nhém cong trinh tam thoi. Vi vay
khi thiét ké méng can truc thap, c6 thé st dung bao
c4o khao sat dia chét cong trinh cua du 4n. Khi can
thiét, c6 thé bd sung diém tham do tai vi tri méng
can truc thap.

Néu sir dung coc, cho phép tan dung céc coc sin
c6 cua cong trinh ma khong can tién hanh thi
nghiém thém dé chimg minh sirc chiu tai coc. Ngoai
ra trong trudng hop miii coc dugc chdng vao 16p dat
0 suc chiu tai cao nhu cat chat, chat vira, khong can
tinh d¢ Iun ctia mdng coc.

3. TAI TRQONG VA TAC PONG

Do 14 c6ng trinh tam nén hé sé tim quan trong
clia cong trinh dwoc ldy bang 1. Viéc x4c dinh tai
trong néi chung 1én méng can tryc thap 1a nhiém vu
phirc tap, ton nhiu thoi gian. Do d6, néu khong c6
diéu kién x4c dinh chinh xac céc tai trong tinh toan
thi c6 thé sir dung cac thong s6 dugc néu trong chi
dan ky thuat can truc thap do nha ché tao can truc
thap cung cép (chi dan k¥ thuét can truc thap) nhung
can phi hop vé6i hé thong tiéu chuén vé tai trong
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hi€n hanh. Tuy nhién ap luc gié dugc néu trong chi
dan k¥ thudt can truc thap nay khong nhé hon [4].

Tuy 1a cong trinh tam, nhung khong glong cong
trinh tam khac do khi thiét ké can truc thap can tinh
theo 2 diéu kién sau:

- Téc d6 gi6 tinh toan khi can tryc thap hoat
dong 1a tir 28 m/s trd xudng (twrong dwong véi ap luc
gi6 14 500 N/m? — twong duong véi cap gié 10). Tuy
nhién theo [1], cin truc thap phai dimg hoat dong
khi vén tbc gi6 tir cdp 5 trd 1én hodc theo quy dinh
clia nha san xuat.

- Tc @6 gi6 16n nhét tinh toan ma can truc phai
chiu dugc khi khong hoat dong 1a 42 m/s (tuong
duong véi 4p luc gié 1050 N/m? — tuong duong véi
cép gi6 13).

Can luu y ring tai trong gi6 tac dung 1én can truc
thap khong phu thudc vao dang dia hinh ma phu
thudc chu yéu vao chiéu cao, hinh dang tiét dién ciu
kién can truc thap, ...

Ngoai ra, theo khao sat cia nhom bién soan, khi
xéc dinh tai trong 1én can truc thap, cac k§ su xdy
dung sir dung [3]. D6i vdi tinh tai trong gio, viée xéc
dinh hé sb tai trong dong rat phuc tap, mét nhiéu
thoi gian, doi hoi nhiéu kinh nghiém. Trong khi do,
véi dac tinh cua can truc thap 1a cong trinh tam, co
tai trong phan khung nho, lai dugc gin chat vai cong
trinh xdy dung rat cimg, cho nén luc quan tinh nho,
viéc tinh tai trong dong 1a khong can thiét.

Ap luc gié duoc tinh theo cong thirc:

qg=0,613xV" (D

Trong dé:

g 1a ap luc cua gi6 (N/m?).

V. 1a van toc gi6 thiét ké (m/s).

Tai trong gi6 dugc tinh theo cong thuec:

F=AxgxC, @)

Trong dé:

F 1atai trong gid, N.

A 1a dién tich chin gi6 cia b phan két céu
dang xét, m>.

g 1a ap luc gi6 twong Gng véi dicu kién thiét
ké, N/m?.

C. 1a hé s6 hinh déng cta by phan két cau dang
xét theo hudng gio.
4. MONG COQC

Do dic tinh lam viéc cua céan truc thap 1a tai
trong vat nang dugc quay 360 d9, nén dé tdn dung

hiéu qua, tiét kiém vat liu — bao dam kha nang
chdng 14t theo cac huéng, méng can truc thap nén
¢6 dang hinh vudng (kha nang chdng 14t theo hudng
vudng goc v6i canh ngin nhé hon theo hudéng vudng
gdc voi canh dai) hodc hinh chit nhit vdi ty 1€ gitta
kich thuéc cac canh nho hon hodc b%mg 1,1.

Trong truong hop 16p dat nén bén trén yéu, thi
phuong an méng coc co thé duge s dung. Thiét ké
moéng coc tudn theo cac tiéu chuan hién hanh [18]
va [8].

Tuy nhién do dic thu cia méng can truc thap,
dbi véi coc c6 sirc chiu tai nho, nén bd tri coc dudi
dai mong ddi xting theo hai phuong Xvayva khong
it hon 4 dé dam bao kha ning chéng mdé men udn
theo hudng bét ky cua can truc thap.

Tai trong tinh todn 1én coc cho phép xac dinh
theo cong thuc:

NNy Moy, Mo xx 3)

Dyl DX

Trong do:
N, 1a lyc nén tinh toan 1én dai.
M, M,

dai mong, so vdi truc trung tdm chinh x va y cua so

la m6 men uodn tinh todn, tac dung 1én

dd coc, trong mat phang day méng

n 1asd Iwgng coc trong dai.

x;, yi1a khoang cach tir tdm ciia than cin truc
thap dén truc ctia mdi coc.

x, v 1a khoang cach tir tim cua than can truc thap
dén truc ctia mdi coc can dugc tinh tai trong.

Khi d6, dai méong thuong cé dang vudng. Trong
treong hgp bén dudi dai mong bo tri tir 4 dén 5 coc,
dam chim dugc dat trén dau coc doc theo dudng
chéo (Hinh 3). Cac cot cua than can truc thap nam
trén dam chim.

CHU DAN: 1 1a dAm chim.

Hinh 3. B6 tri dAm chim dai coc
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Khi xem xét sy thay d6i hudng cia mé men udn
can truc thap, md men udn va tai trong ngang co thé
nim trén duong chéo cua dai mong (hudng nguy
hiém nhit), vi vay tinh todn tai trong nén va kéo Ién
nhat cia coc goc. Dé thuan tién khi thi cong, tiét
dién ngang cta coc ¢ giita (khong & gbc) c6 thé
gidng coc goc. Khi sir dung dai ¢ dam chim hinh
chir thap, c6 thé st dung phuong phap don gian, tirc
12 m6 men udn duge chiu chi bdi mot coc gdc, con
tai trong thang dtng chiu bai tat ca cac coc.

Déi voi coc khoan nhdi duong kinh 16n cho
phép st dung 1 coc nhung phai dam bao kha nang
chiu luc va chuyén vi khong vuot gid gidi han cho
phép theo phuong dling va ngang.

Khi bd tri bdn hodc ndm coc duge cho mot dai
mong, cac dim cua dai méng ¢ thé tinh toan nhu
dam don gian hodc dam lién tuc duéi tic dong cua
tai trong tap trung twrong ing (Hinh 4). Gid trj t6 hop
tai trong tinh toan duoc st dung, co thé khong bao
gdm trong luong ban than dai va dat phia trén.

)
7-m/n

Tmax

CHU DAN: l,, [, 1a khoang cach tir tim coc
dén tAm cot can truc thap lién ké theo hudng dudng
chéo ctia mit cdt than can truc thap.

Hinh 4. So' @ tinh toan dAm chim
(theo mat cat 1-1 Hinh 3).

Gia tri tai trong tap trung tinh todn cia hai cot
trén duong chéo can truc thap (Hinh 4) cé thé dugc
xac dinh theo cong thuc sau:

T =422 @
4
M
d
p=—Lt—— 5
o == ®)

1
Trong do:
F, latai trong thang dung tinh toan tai mat trén
dai mong.
M 132 m6 men uén tinh todn tai mat trén
dai mong.
[, 1a mot nira khoang cach gilra hai ¢t theo

huéng dudng chéo ciia mat cit than can truc thap.

Khi tinh dai méng chiu ubn va cat, dé don gian,
dién tich bao xung quanh 4 cdt cua than can truc
thap xem nhu mit cit ngang cua than céan truc thap
(Hinh 5). Khi dai méng can truc thap c6 b tri gidng
chéo, c6 thé khong tinh giing dé don gian hoa tinh
todn, va ddng thoi trén dai méng tham khao mo men
am dé b6 tri cdt thép chiu mé men dwong.

Vi dai coc hinh vudng chit nhat co nhiéu coc,
mb men udn tai vi tri mép cot (phan t6 bong) (Hinh 5).
duogc xéc dinh theo cong thic sau:

M,y =2 N, %, (6)
Myd = Z]\/l X xi (7)
Trong do:
M, M, 1a mé men uén tinh toan tai mat dudi

dai coc quanh truc x va y tuong ung.
X;, y; lakhodng céch tir tim coc dén mat cit tinh

toan tuong tng theo hudng truc x va y tuong ung.

=
FIrT

X

=

ly

2 O, 0 O

= o 7] 9.

g‘rﬂoo O
\

Hinh 5. So’ do tinh toan mé men uon dai coc

y

Kha nang khang cat cua dai coc tai tiét dién
duoc tinh toan theo [8].

Thong thuong lién két cua can truc thap véi
mong bé tong nhu sau: phan than dudi cua cin truc
thap dugc gin thong qua bu 16ng chén sin trong
moéng hodc chén truc tiép trong dai mong. Bai vi
chén bu 16ng chén sén cé hai tim neo ¢ dinh, phan
chan cot chon sin ¢ gidng ngang lién két giira cac
cot, va cot dimg lien két véi cot thép dai méng. Do
d6, chiéu day cta dai méng chiu luc dap ung cac
yéu cau cau tao, vi vay c6 thé khong can kiém tra
nén thung cjt can truc thap, ma can kiém tra kha
nang nén thung dai mong do coc.
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Khi m6 men udn tic dong theo hudng duong
chéo cia moéng hinh vuoéng hodc mdng hinh chit
thap, luc tac dung Ién coc goc 1a 16n nhét, va canh
ctia dién tich thap nén thung 1a nhé nhat, do d6 chi
yéu cau vé st chiu tai cho phép cua coc goc. Dé
don gian tinh toan, phan dién tich duoc bao xung
quanh bdi 4 cot ctia phin doan dudi can truc thap
duoc xem nhu tiét dién than can truc thap. Khi tdm
coc goc nam trong thap nén thing — phé huy cia cot
than thap, véi chiéu cao dai méng dép ung cac yéu
cdu cdu tao, nén khong can tinh kha ning chong nén
thung cua dai méng do luc nén thing & goc.

Khi can truc thap lap dat trong hd méng tang
ham, can cir vao thiét ké két cau ting ham, bd tri két
céu xung quanh, diéu kién dia chat cong trinh va su
thudn tién trong thi cong (yéu cau thi cong tudng
chin hé méng va dao hdé méng, xem xét sy thuan loi
viéc phd d&, thong thuong dai méng cua can truc
thap dugc bé tri trén san, c6 khoang khong gian cho
viéc cit cot thép), méng can truc thap cé thé bo tri
giita san va tran, hodc trén san. Néu san ting ham
dugc st dung 1am dai mong, no can duoc su chép
thudn cta don vi thiét ké.

Do cac yéu td gdy bt loi cho sy 6n dinh ctia dai
mong (bao gdm: ddm mong ciia san tang ham, thanh
cdt thép ngang cua san dé cham vao cot thép t6 hop
rong, khu vuc bé tong do sau, cot thép lap dat cho
san bé tong dd sau), cac coc cua can truc thap trong
khu vuc ting ham can tranh dim méng, dai mong,
céc dai d6 sau hodc dai cdt thép.

5. MONG NONG

Khi dat nén dudi day dai mong tuong dbi tét, do
can truc thap 1a cong trinh tam thoi, tai trong theo
phuong thang dirng khong 16n — chi yéu 1a hoat tai,
nén cd thé dat truc tiep dai mong trén dat nén. Trong
truong hop can thiét, dé tang strc chiu tai co thé gia
c0 céc 1gp dat bén dudi.

Nhu d4 phan tich & trén, méng cin truc thap nén
c6 dang hinh vuong.

Do tai trong tac dung 1én dai méng thuong la
léch tdm 16n — tirc 1a vi tri diém dét hop luc cua céac
tai trong tac dung lén méng nam ngoai vung 18i (
Poin <0). Vi vy, dién tich phan ddy méng cho
phép tach khoi nén dat (giai phong) khong dugce 1on
hon 1/4 dién tich toan by ddy mong, ap luc tai day
mong cd the dugce tinh theo cong thuc sau:

- Khi méng hinh vuéng chiu tai trong léch tdm
mdt phuong (Hinh 6).

2x(F,+G)
=2 d —J 8
pmax 3><a><b ()

- Khi méng hinh vuéng chiu tai trong 1€ch tdm
hai phuong (Hinh 7).

F,+G
Poax =37 —— ©)
3xa, xa,
a —é—e (10)
X 2 X
b
ay—E—ey (11)
M +F,_xh
= (12)
F,+G
M +F xh
s (13)
F+G

At

.

y \

- a e \

! |
e

A ‘

|

3a \

b |

CHU DAN:

A, 1a dién tich giai phong.
e 1a khoang céch 1éch tam.

Hinh 6. Ap lyc dit day mong hinh vudng duwéi tac
dung ciia tai trong léch tam mt phwong (mot
phan dién tich dwgc giai phong)
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b
Y /_37.&./

I a

) q,7’x//

Hinh 7. Ap luyc dit diy mong hinh vudng dwéi
tac dung ciia tai trong léch tim hai phwong
(mot phan dién tich dwgrc gidi phong)

Stic chiu tai cia mong hinh vudng can tudn theo
cac quy dinh sau:

P=4q, (14)

P <1,2%q (15)

-2 (16)
%=7

Trong do:

q, 1a strc chiu téi tinh todn cia nén, duoc xéac
dinh theo 4.7.2 cta [14].

k, lahé s6 do tin cdy, ldy khong nho hon 1,2.

Su 0n dinh chong 14t cia mong can truc thap can
dap ung yéu cau cua cong thuc sau:

Mg >kx(M+F,xh) (17)

Trong do:

M 1a mé men chéng 1at tai mat phang day
mong cz‘in truc thap (bang }6ng céc tich sb trong
luong can truc thap, tai dan, tai trong ban than
moéng, vdi khoang cach tuong ung tu diém dat luc
do té1 mép mong).

k 13 hé s6 an toan, khong nhé hon 1,2.

6. KET LUAN VA KIEN NGHI

Trén day, cac van dé can luu y khi thiét ké mong
can truc thap duoc trinh bay mot cach vén tit. Ngoai
ra khi thiét ké, can sir dung két hop vdi cac tiéu
chuén c6 lién quan nhu: [3], [8], [14], [18], ...

Hai loai méng co ban (méng coc va mong nong)
cling da duoc gidi thicéu. Ngoai ra, mot loai mong
néng khac ciing c6 thé dwoc sir dung - méng lap
ghép. Pay 1a mot loai méng néng, duoc ciu tao tir
timg khoi bé tong, thong thuong hinh chit T nguoc,
dugc lién két v6i nhau bang cap du ing luc.

Moéng lap ghép c6 uu diém la:

- C6 thé tai sir dung nhiéu lan.

- Thoi gian lip ghép, thao d& nhanh, khong
phuc tap.

- Céc cu kién duge ché tao trong nha may, tuy
nhién khong phire tap, khong doi hdi cong nghé tinh vi.

- Chu kién dugc mé dun héa, d& lap rap cho
nhiéu loai can truc thap.

- Mat bang khong doi hoi chuan bi nhiéu.

Tir cac wu diém trén, méng lap ghép sé c6 gia
thanh ré, pht hop vé6i diéu kién xdy dung & Viét
Nam. Tuy nhién hién nay chua c6 cac nghién ctiru
vé loai méng nay, do d6 né can dugc nghién ctru va
thiét 1ap cac hudng dan tinh toan phu hop véi thuc
té x4y dung tai Viét Nam.
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