NGHIEN ClPU KHA NANG AP DUNG MONG COQC
CHE TAO SAN KiCH THUO'C LON CHO NHA NHIEU TANG

TAI TP. HO CHi MINH

NGUYEN BAO VIET"

Applicability of large prefabricated piles for high-rise building in HCM city.
Abstract: Bored pile foundation normally is used for most high-rise
buildings in HoChiMinh city as well as the other big cities in Vietnam.
Generally, construction of bored piles makes a lot of soil trashes which
are big problems for not only the site but also for the environment.
Recently, large prefabricated piles with high bearing capacity, short time
in construction and almost no trash is applied for several structures with
high efficiency. This paper studies applicability of large prefabricated pile
foundation for high-rise buildings of 15~30 storeys with typical soil strata
of HoChiMinh city. The results show that large prefabricated piles is an
alternative approach with bored piles for foundation of high-rise building
in most of studied cases.

Keywords: large prefabricated piles, high-rise buildings, applicability,

typical soils of HoChiMinh city.

1. GIOI THIEU

Ngay nay, cling véi sy phét trién cua kinh té,
su phat trién ciia d6 thi va dan cu d6 thi dic biét
tai cac thanh phé lon cia Viét Nam nhu TP. H)
Chi Minh ting t5¢ rét nhanh. Bé dap tng nhu
ciu nha & caa ngudi dan, rat nhidu nha cao tang
dang dugc moc Ién. CAc toa nha nay véi chiéu
cao lén, tai trong nhiéu doi hoi phai duoc dat
trén mot nén méng virng chic. Cho dén nay,
méng coc khoan nhdi 1a loai dwoc st dung
nhiéu nhét cho cc cong trinh cao tang. Phai noi
rang coc khoan nhdi cé sirc chiu tai rt cao do
¢6 kich thude, chiéu dai Ion véi mii coc b thé
duoc dat vao cac 16p dét tét sau phia dudi ding
theo mong muébn cua thiét ké. Tuy nhién, coc
khoan nhdi ciing c6 mét s6 nhuge diém cua né
nhu viéc thi cong tao ra qua nhidu mun dat, thoi
gian thi cong kha lau khi phai khoan 18, dé bé
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tobng va cho bé téng du cuong d6. Céac cdng
trudng trong qua trinh thi cong coc khoan nhdi
hau hét ¢éu nhu rudng bun do dung dich khoan
cling nhu bun d4t ldy tir hé khoan Ién. V&i diéu
kién mat bang thi cong nhw vy thi tit ca cac
hoat déng trén cong treong sé bi anh hudng va
thoi gian thi cong c6 thé s& bi kéo dai. Thém
nita viéc tao ra mot khdi lwong 16n cac bun dat
d6 vira c6 tac dong xau dén méi truong cong
thém phan kinh phi dé xi 1y bun dét do.

Vi kich thudc 1€n t6i 1,2m, sic chiu tai cho
phép cua mét coc duc sin cd thé dat t6i 8 000KN
hoan toan du kha ning dé nang d& céc toa nha
cao tang c6 tai trong Ién. Phuong 4n nay chinh
1a mot giai phap co thé tranh dwoc cac hé luy vé
bun dat thai ciing nhw giam thoi gian thi cong
cling nhu gia thanh cong trinh so véi phuong an
coc khoan nhdi.

Viéc nghién ctu tinh kha thi caa bién phap
moéng coc ché tao sin kich thudc I6n cho nha
cao ting la hoan toan can thiét. Tuy nhién hién
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tai m&i c6 mot sb it nghién cau, cong bd vé dé
tai nay. Tinh kha thi caa viéc st dung coc vudng
dic cho céc cong trinh cao ting tai Ha Noi da
duoc nghién ciu trong do c6 d& cap toi mot
cong trinh thuc t& cao 20 ting di ung dung
thanh cong loai mong nay [3].

-l.tll'-!:‘

Hinh 1: Ban dé phén vimg dia tang khu viec
TP. H6 Chi Minh (theo [22])

V6i céc tién dé nhu vay, bai bao nay di vao
nghién cau tinh kha thi cua coc ché tao sén
kich thuéc I6n cho méng cac toa nha 15~30
tang trén céc loai dia ting dién hinh cua thanh
phd H& Chi Minh.

2. PIEU KIEN PIA CHAT TP. HO CHI
MINH

Thanh phé HS Chi Minh nim trong ving
chuyén tiép gitra mién Dong Nam B va dong
béng séng Ciru Long ¢6 d6 cao 5~10m so v&i
muc nudc bién.

Lanh thé thanh phé H6 Chi Minh dugc cau
tao boi cac trAm tich Kainozoi (Neogen - Bé
tir), sap xép trén moéng cing Mezozoi & d6 siu
300~350m tai Binh Chéanh, nang Ién
100~150m & sbng Sai Gon rdi nhanh chéng
dat t6i 50~20m ¢ Thu buc va 16 ra trén mat
dia hinh ¢ Long Binh (Thu bc).[2]

CAu tric dia chit 1anh thé thanh phd Hb
Chi Minh tuong dbi phirc tap, dic biét 1a ¢
phdn trén cua mat cit. Dya trén dic didm
phan bd khéng gian va thanh phan co thé
chia 14t cit cta trAm tich khu vuc TP. Hd
Chi Minh thanh hai phin. Phin trén céu tao
cht yéu tir cac trdm tich mém dinh véi bé
day 10-30m va phin dudi cdu tao tir cac
trdm tich mém roi phan bd bit dau tir d6 sau
10-30m.

Céc tram tich c6 tudi, ngudn gbc, thanh
phén vat chét va trang thai khdc nhau, phan
bd & nhitng diéu kién khac nhau, vi thé anh
huong cua chung téi stc chiu tai cia mong
coc ciing rat khac nhau. Nhu vdy trong ving
anh hudng cua ching s& c6 mit chu yéu dat
d4 cia cac tdng Trang Bom, Thu Puc, Cu
Chi, Binh Chanh, Can Gid va cic trAm tich
Holoxen trén.

Hinh 1 thé hién sy phan bd cua cac loai dia
tang chinh ciia TP. H6 Chi Minh véi cdc mb ta
va dic tinh coa ting 16p dit cua dia ting trong
Bang 1.
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Bing 1: M0 ta cac dia tAng chinh khu vuc TP. H8 Chi Minh (theo [22])

Loai . . v
. A Mo ta Phan bo
dia tang
om0 oS PN o e ong
| i | N i o doi rong ¢ bac Thu Dirc,

Al Lop 2: Sét, sét pha tang Trang Bom, bé day 5m, bc Cit Chi va mot phin
B=0,15, Ro = 3,0~5,0kG/cm? e  0Otp
Lop 3: Cét, cudi soi Trang Bom chit, day 10~30m, | "0 9 trung tam than
SCT Ién pho.
Lép 1: Sét, sét pha tang Binh Chanh, bé day hon 10m, | Bao gdm phén 16n dién

A2 B=0,7, Ro = 1,5-2,0 kG/cm?. tich trung tAm thanh phd,
Lép 2, Lép 3: gibng Al tay bac Cu Chi.
L6p 1: Bun hitu co hién dai, ting Can Gio, bé day toi
10m, B=1,7.

B1 L&p 2: Sét, sét pha ting Trang Bom, bé diy trén 10m,
Ro = 3,0~5,0kG/cm? Khu B chiém toan b
Lép 3: Cat, cudi soi Trang Bom phia dudi, day | dién tich huyén Duyén
10~30m, SCT 16n Hai, Nha B¢, Binh
L6p 1: Bun hitu co hién dai, ting Can Gio, bé day tdi | Chanh, nam Thi Dirc, tiy

B2 20m, B=1,7. nam Cu Chi va doc ven
Lé6p 2, Lép 3: gibng Bl s6ng Sai Gon
Lé6p 1: Bun hitu co hién dai, ting Can Gio, bé day toi

B3 30m, B=1,7.
L6p 2, Lop 3: gibng Bl

3. MONG CQC CHE TAO SAN

Moéng coc di dugc sir dung tir rit som
khoang 1200 nim trudc véi sy khoi ngudn tir
viéc sir dung céac ciy gb sin co trong tu nhién
trong viéc dong xudng nén dat dé chéng da tai
trong cua cong trinh. Méng coc bé tong cbt
thép duoc dung & Viét Nam tir nhiing nim dau
thé ky 20 nhung bat dau phd bién vao nhiing
nim 60 rdi bung nd vao nhimg nam 90 thé ky
truée. Tuy nhién lic do, cic coc bé tdng ché
tao sin nay hau hét déu co kich thudc nhé, sic
chiu tai bé nén chi thich hop cho céc cong trinh
thap tang.

Tuy nhién gin day, do sy phat trién caa cong
nghé, cac thiét bi thi cong ha coc véi ning lyc
Ién di xuat hién d& thi cdng cac coc co kich
thudc sirc chju tai cao. Vi duong kinh coc co

thé 1én t6i 1,2m, sirc chiu tai cho phép caa mot
coc ¢6 thé dat téi 8°000kN. Do do, ching hoan
toan c6 thé duoc sir dung dé chéng d& cac cong
trinh cao ting c6 tai trong 16n.

Pé nghién cau tinh tng dung cua coc ché tao
sin tai khu vuc TP. H5 Chi Minh, mét sb gia
thiét dwgc dua ra nhu sau:

a) Cong trinh dwoc gia dinh c6 sé ting 14 15,
20, 25, 30;

b) Téng tai trong ding quy ddi trung binh
tinh cho 1 tang san la 15kPa, riéng san ting him
c6 giatri la 60kPa;

¢) Tac dong cua tai trong gio va dong dat Ién
két chu méng dugc coi bing 50% tbng tai trong
do tai trong ding gay ra.

d) Khoang céch giira cac coc tdi thiéu 1a 4
ldn duong kinh coc.
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¢) Bo manh cua coc, L/d, t6i da 1a 70;

f) Mot sb tinh chit co 1y ciing nhu chiéu
day cua céc Iop dét dic trung dugc tham khao
tur tai liéu [2] véi cac gid tri dugc trinh bay
trong Bang 1.

Tir cac gia thiét a), b) va c), tdng tai trong

dung tac dung 1&n méng, p, cé thé duoc udc tinh
theo cong thic sau day:

p=15(15n+60) (1)

Trong d6: n=sd tang.

Téng tai trong tac dung Ién méng cua ting
loai cong trinh dwoc thé hién trong Bang 2.

Bang 2. Tong tai trong thing dtkng tac dung Ién két cAu mong

Cong trinh c6 sb ting

15 20 25 30

Tai trong 1én méng (kPa)

427,5

540 652,5 765

3.1. Sirc chiu tai theo vat liéu

Strc chiu tai cho phép cia coc bé tong cbt
thép chiu nén theo vat liéu véi tai trong ngén
han c6 thé tinh gin dung theo cong thuc sau:

[P]vl szﬁsec-Fc (2)

Trong do:

Rp_sec — Cuong do chiu nén tiéu chuén ctia bé
tong coc;

F. — Dién tich tiét dién ngang coc.

Coc bé tbng du ung luc hién tai dugc san

XUt dai tra trong nha may bai kha nhiéu nha
san xuit. Ching hiu hét déu thoa mén tiéu
chuan lién quan hién hanh nhu: TCVN 7888 :
2008 “Coc bé tong ly tdm ung luc trude” va
Tiéu chudn: JIS A5373 “Precast Prestressed
concrete products”.

Strc chju tai theo vat liéu véi tai trong ngin han
theo tinh toén cho coc vudng véi bé tong cip do
bén B40 va theo quy cach cua nha san xuit coc
Phan Vi duoc ligt ké trong bang 3 dudi day.

Bing 1. Sirc chiu tai theo vat lidu caa coc bé tong cbt thép (kN)

Coc BTCT ché tao sin (B40)

Coc tron BT dy tng lyc (loai A, B95)

35x35 40x40 45x45 50x50

D500 D600 D700 D800

3550 4640 5870 7250

5120 6878 8846 11030

3.2 Sikc chiu tai theo dét nén

Dua trén cac gia thiét e) va g), suc chiu tai
cho phép cua coc theo dét nén, Qa, cia coc ché
tao sdn c6 thé dugc tinh theo cong thuc A4
trong [1] nhu sau:

9 g, A Ul @)
“ FS
Trong do: Qp = Strc khang miii coc dugc tra

bang phu thudc va do sau va loai dat;
Ap= Tiét dién ngang ciia coc;
fi = Strc khang ma sat cia doan coc thir i
dugc tra bang phu thudc va do sau va loai dét;
l; = Chiéu dai doan thi i cua coc;
u = Chu vi tiét dién ngang coc;

FS = Hé s6 an toan tdng thé, trong truong
hop nay lay bang 2.

Két qua tinh toan suc chiu tai theo dt nén
ctia mot s6 loai coc thdng dung duoc thé hién
trong bang 4 dudi day.

Dé tién lgi cho viéc so sanh, danh gia kha
nang st dung coc ché tao sdn cho cac cong trinh
cao ting, suc chiu tai cua coc dugc thé hién
duéi dang sac chiu tai trén 1 don vi dién tich
nhu sau:

Q
=_xa 4
Qaua Amin ( )
Trong do:

Qaua = Strc chiu tai coc trén 1 don vi dién tich;
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Anmin = Dién tich tbi thiéu cin c6 dé bd tri
1 coc;
Theo gia thiét d), dién tich téi thiéu, Amin, cin

thiét dé bé tri 1 coc phu thude vao kich thudc

cua coc va dugce xac dinh cho cac loai coc khac
nhau & bang 5, két qua tinh Qau. duoc thé hign
trong bang 6.

Bang 4. Stc chiu tai cho phép theo dit nén ciia mat sb loai coc Q, (KN)

L?g;g‘a D50 D60 D70 D80 | 35x35 | 40x40 | 45x45 | 50x50
Al 2650 | 4540 | 6340 | 7940 | 1510 | 2070 | 2710 | 3370
A2 2260 | 3510 | 5800 | 7320 | 1170 | 1680 | 2270 | 2880
B1 2230 | 3480 | 4990 | 6270 | 1300 | 1810 | 2240 | 2840
B2 1980 | 2830 | 4230 | 5400 810 | 1260 | 1890 | 2530
B3 1340 | 2480 | 3910 | 4370 110 150 | 1150 | 1700

Béng 5. Dién tich ti thiéu can thiét aé bd tri 1 coc Amin (M?)

Loai coc D50 | D60 | D70 | D80 | 35x35 | 40x40 | 45x45 | 50x50

Dién tich toi 400 | 576 | 7,84 | 1024 | 196 | 256 | 324 | 400

thiéu, Anin

Bang 6. Sirc chiu tai cho phép theo dit nén ciia mdt s6 loai coc trén 1 m? Quua (KN/m?)

.Loial D50 D60 D70 D80 35x35 | 40x40 | 45x45 | 50x50
dia tang
Al 663 788 809 775 770 809 836 843
A2 565 609 740 715 597 656 701 720
Bl 558 604 636 612 663 707 691 710
B2 495 491 540 527 413 492 583 633
B3 335 431 499 427 56 59 355 425

Dé danh gia kha ning 4p dung mong coc ché
tao sdn cho cac cong trinh cao ting, tong tai
trong tac dung Ién méng can dugc so séanh véi
tdng strc chju tai caa coc. Noi cach khac, ty sb
gitra suc chiu tai ciia coc trén 1 don vi dién tich,
Qaua, VA tai trong tac dung Ién dién tich do, p,
thé hién tinh kha thi cia phuong an mong coc.
Ty s6 d6 dwoc goi la hé sé kha thi, Rea, va duoc
xac dinh bang cong thic sau:

Rtea = Qaua / p (5)

Dua trén gid tri Reea, tinh kha thi cia phuong
an mong coc c6 thé duoc chia lam 3 loai nhu
sau: a) Tinh kha thi cao, Rsa > 1,0; b) Tinh kha
thi trung binh, 1,0 > R, >0,8 va c) tinh kha thi
thip, Reea< 0,8.

Két qua tinh toan hé s6 kha thi, Ry, cho cic
¢ong trinh quy mo 15, 20, 25, 30 tang trén cac loai
dia ting A1, A2, B1, B2, B3 dic trung ctia Thanh
phé Hd Chi Minh duoc thé hién & Hinh 2 cho
mdng coc tron va & Hinh 3 cho méng coc vudng.

Pbi véi cong trinh 15 tAng, viée st dung
moéng coc duc sin c6 tinh kha thi cao cho tt ca
cac loai dia t?mg, Rtea > 1,1. Tuy nhién c6 mot
lwu ¥ 12 dia ting B3 do c6 16p dat yéu day nén
c4c phuong 4n mong coc ¢6 kich thudc nhé déu
khong phu hgp. Véi truong hop nay nén st
dung loai coc tron D70.

Khi sb tAng ciia cong trinh ting 1én 20, tinh
kha thi ddi véi dia tAng B2 va B3 xudng mic
trung binh Rea ~ 0,9~1,0 cac loai coc nho co
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kich thudc tir 35ecm~60cm khong con phu hgp.
Khi cong trinh 25 ting, chi dia ting loai Al,
A2 la co tinh kha thi cao véi loai coc kich thudce
16n D70, D8O. Dia ting loai B2, B3 co tinh kha
thi thip v&i moi loai phuong 4n coc nghién ctru.

Trong trudng hop cong trinh ¢6 sb ting 30, cao
nhét trong nghién ctru ndy, duy nhét dia ting A1
¢6 tinh kha thi cao véi loai coc D60~80. Cac dia
tang B2, B3 ¢6 tinh kha thi thip, A2, B1 c6 tinh
kha thi trung binh.

0,7 Bwéng kinh coc tron

50 60 70 80

04 Buwérng kinh coc tron

50 60 70 80

(a) Nha 15 tdng

(b) Nha 20 tdng

——A1
11 /’——‘\’ A2

g 1,0 B1
0,9 =

08 ——B2

0,7 3 ——B3

0,6 :

0,5 ¥

0,4 Budng kinh coc tron

R

50 60 70 80

17
16
15
14
13
1.2
1,1 —_—A2

£ 05 /“‘_\‘ B1
[-3F)
08 /\. —=B2
07 e —— B3
06 y
05 //‘\*
04 Buwong kinh coc tron

03
50 60 70 80

——A1

(c) Nha 25 tang

(d) Nha 30 tdng

Hinh 2: Hé s6 kha thi, Reea, Ctia phirong dn méng sir dung coc tron ly tm, i#ng sudt trueéc
cho mét sé cong trinh cao tang vdi cac logi dia tang khu viec TP. Hé Chi Minh

Trong nghién ctru nay c6 thé thiy, mong st
dung coc tron D70 c¢6 tinh kha thi cao nhit.
Cac loai coc kich thude nho hon 50cm khéng
phtt hop v&i nén dit yéu B2, B3 nhung kha
phil hop véi cac cong trinh c6 sb ting khong
qua cao khoang 15~20 ting. Dia ting Al la
loai nén phu hop nhét, c6 tinh kha thi cao déi
Vi cac cong trinh cao ting 15~30 trong pham
vi nghién ctu.

béi véi coc vudng déc, strc chiu tai theo vat
lidu d& dang thoa min diéu kién thi cong khi luc
ép ha coc bang 2 1an strc chiu tai cho phép theo

dét nén chi voi bé tong cép do bén B40. Tuy
nhién can luu ¥ ring, sirc chiu tai theo vét liéu
clia cac coc tron ly tam {mg luc truée déu khong
thoa man yéu ciu vé& kha ning chiu luc trong
giai doan thi cong trir trudng hop coc D50 hodc
dia tAng thudc loai B2, B3. Do d6 dé dam bao
tinh kha thi ctia ctia phuong an méng cho cac
dia ting loai A1, A2, B1, coc D60~80 cin c6 do
day coc 16n hon hodc bé tong c6 cuong do cao
hon. Thém nita, cic thiét bi va phuong an ha
coc cling cin duge xem xét khi kich thude cua
coc 16n, stre chiu tai cao.
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(c) Nha 25 tang

(d) Nha 30 tdng

Hinh 3: H¢ s6 kha thi, Reea, Ciia phueong dn mong sir dung coc vudng cho mét sé cong trinh
cao tang vdi cac logi dia tang khu viec TP. Ho Chi Minh

5. KET LUAN

Tinh kha thi ciia mét sé phuong 4n méng coc
ché tao sn bao gém ca coc vudng va coc tron ly
tam dy ung luc da dugc nghién ctru cho céc cong
trinh cao tang tai Thanh phd HO Chi Minh. Tur két
qua phan tich, tinh toan trong bai bao nay, mot sb
Kkét luan c6 thé duoc rat ra nhu sau:

- Céng trinh 15 ting rat phu hop v6i mong
coc ché tao sin, riéng véi dia tAng loai B3, coc
nén kich thudc 1én D70.

- Khi cong trinh ting 1én 20 tang, ddi véi dia
tAng B2 va B3, tinh kha thi xubng mtrc trung binh,
cac loai moéng coc nho co6 kich thude tur
35cm~60cm khong nén duge sur dung.

- Déi v6i cong trinh 25 ting, dia ting loai Al,
A2 c6 tinh kha thi cao vai loai coc kich thude 16n
D70, D80. Dia ting loai B2, B3 ¢6 tinh kha thi
thép v6i moi phuong 4n coc nghién ciru.

- Trong trudng hop cong trinh ¢ s ting
30, duy nhét dia ting A1 c6 tinh kha thi cao vé6i
loai coc D60~80. Cac dia ting B2, B3 co tinh
kha thi thip, A2, B c6 tinh kha thi trung binh.

- Chn luu y suc chiu tai theo vat li¢u cua
chc coc tron ly tim tmg luc trudc loai phd thong

Nguoi phén bién: PGS.TS. NGUYEN BA KE

dudng kinh 16n D60 tré 1én déu kha nhé so véi
yéu cau thi cong bing phuong phap ép thong
thuong tru dia téng thugc loai B2, B3. Vi vy,
cin c6 cac thiét k& riéng cho loai coc nay khi sir
dung chiing cho cac cong trinh cao tang.

Viéc ap dung méng coc ché tao sén tai nhiing
ving dia tAng c6 16p céat xen kep cin phai can
nhic k§ vi voi dia ting loai ndy viéc ha coc
xuyén qua 16p cat xen kep xubng 16p dét tdt
phia dudi 1a kha kho khan.
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