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TOM TAT: Tai Ddng bing song Ciru Long do tinh phtrc tap cta nén dat yéu (chiéu day 16p dat yéu trong
d6i 16n > 20 m), v6i cac cong trinh thip tang (nha & riéng 1é, nha ¢ x4 hoi, nén kho bii...) c6 tai trong nhod
dén trung binh (50 - 400 kN/m?) chua c6 giai phap mong hop 1y do néu s dung phuwong phap méng coc
BTCT véi mili coc twa vao 16p dat tét sdu bén dudi (20 - 25 m) thi bat loi v& hiéu qua kinh té do du thira
vé kha nang chiu luc, con néu str dung phuong phép cai thién bé mit (gia cudng dit phan trén 0,5 m ~ 1,0 m)
thi rat kho kiém soat d¢ lin ciia mat dat yéu o phia dudi. Bai viét dua ra cac nghién ctru 4p dung Cong
nghé coc TDM lam giai phap gia c6 nén cho mot cong trinh nha kho c6 tai trong thip dén trung binh
(50 - 400 kN/m?) trén dat yéu tai Pong bang song Ctru Long va cho két qua twong di kha quan. Hiéu qua
kinh té so v&i giai phap méng coc BTCT tir 15 - 30%.

TU KHOA: Coc TDM, gia ¢ nén, coc BTCT.

ABSTRACT: In the Mekong Delta, due to the complexity of weak soil (weak soil layer thickness is
relatively large > 20 m), for low-rise buildings (individual houses, social housing, warehouse
foundations...) with small to medium loads (50-400kN/m’), there is no reasonable foundation solution
because if using the reinforced concrete pile foundation method with the pile tip resting on the good soil
layer deep below (20 - 25 m), it is disadvantageous in economic efficiency due to excess load-bearing
capacity, and if using the surface improvement method (reinforcing the soil above 0.5 m ~ 1.0m), it is
very difficult to control the settlement of the weak ground below. The article presents studies on applying
TDM pile technology as a foundation reinforcement solution for a warehouse project with low to medium
loads (50 - 400 kN/m’) on weak soil in the Mekong Delta and gives relatively positive results. Economic
efficiency compared to reinforced concrete pile foundation solution from 15 - 30%.

KEYWORDS: TDM, soil improvement, concrete pile.
1. GIOI THIEU 2. TONG QUAN CONG NGHE CQC TDM VA

Viéc xay dung cac cong trinh dan dung, cong LY THUYET TINH TOAN

nghiép ciing nhu ha ting gin lién véi viéc phat  2.1. Téng quan cong nghé coc TDM

trién kinh té xa hoi. Cac tinh Pong bang séng Ctru Cot tron sau hinh chir T (T-shaped Deep Mixed

Long dét rong, nguoi thua, c6 didu kién dé day
manh co sé ha t?mg phat trién kinh té, xay dung hé
thong nha xuéng 1am kho bai hoic 1ap cac khu do
thi quy mé thap ting. Tuy nhién, néi téi ddng bang
song Ciru Long, ngudi ta nghi t6i diéu kién dia
chat khong thuan loi vé6i tang dét yéu day 20 - 25 m.
Viée tim kiém mot giai phap nén moéng phu hop
cho cac cong trinh cong nghi¢p va nha ¢ dan dung
thip tang 1a can thiét.
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Column - TDM) (Hinh 1) 1a mét hinh dang cét dat
- xi mang méi dugc nghién ciru va phat trién dua
trén phuong phép tron sau dit - xi mang (Cement
Deep Mixing - CDM) nhidm khic phuc nhing han
ché cua loai coc nay.

Coc CDM truyén théng véi duong kinh cot
khong ddi dugce st dung rong rii cho cac du an co
sO ha téng c6 dién tich tai trong 16n nhu dé, dap,
ke, noi ap dung tinh toan lin mdt chiéu. Tuy nhién,
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CDM da boc 16 nhitng han ché khi ap dung cho céac
cong trinh dan dung sir dung méng don hodc méng
bé (dién tich tai trong gidi han). Trong diéu kién tai
trong gidi han, mg suat phan bd dang ké & cac 16p
trén va giam dan theo chiéu sau. Viéc cai tao dét
ddng déu tir trén xubng dudi ma khong tap trung
vao cac 16p yéu hon (thuong 1a cac 16p trén) c6 thé
dan dén viéc tang lun. Hon nita, coc CDM thong
thuong thuong bi pha hity & phan dau coc do tmg
sudt 16n nhét tap trung tai ddy va viéc ting ham
luong xi miang & toan bo chiéu dai coc dé khic
phuc van dé nay lai gy ton kém khong can thiét
cho phén coc sau hon.
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Hinh 1: Coc TDM

Coc TDM véi dudng kinh phin dau dugc mo
rong lam tang dién tich chiu tai nén tang kha ning
chiu lyc va giam d¢ lin cho tang dat nong (thudng
1a yéu). Viéc thay d6i duong kinh theo chidu sau
bang thiét bi chuyén dung, d6i khi giam ham lugng
chat gia c6 cho phin dét sau s& t6i wu chi phi khi
thi cong so véi coc CDM truyén thong.

2.2. Ly thuyét tinh toan coc TDM

2.2.1. Co sé Iy thuyét chung

Co sé ly thuyét chung dé tinh toan coc TDM
duoc xdy dung dua trén cdc nguyén ly cua
phuong phap trdn sau tmyén théng (DM) nhung
c¢6 nhitng diéu chinh va xem xét dic biét do hinh
dang cua chung.

2.2.2. Hinh dang va co ché truyén tdi tdi trong

Coc TDM cé duong kinh 1én hon ¢ d¢ sau
néng (diu coc mé rong) va dudng kinh nhod hon &
d6 sau 16n hon, tao thanh hinh chit “T”. Pau coc
mé rong nay tao ra ty sb thay thé dién tich (a,) cao
hon ¢ d6 sau nong so vdi coc CDM thong thuong.
Diéu nay rat quan trong cho viéc truyén tai tir bé
mat dat dép.

Co ché truyén tai ciia nén ddp dugc hd trg boi
coc TDM duge gia thuyét 1a gan véi co ché cua
nén dugc hd tro boi coc cung do su tuong déng vé
cdu hinh hinh hoc. Pau coc md rong hoat dong
tuong tu nhu mil coc, giup tang hiéu qua cua coc
va giam lan léch trén bé mat nén. Thiét ké nay
nham muc dich chuyén mét phan 16n hon tai trong
dap dat 1én coc, tir d6 giam mg suat phu thém 1én
dat xung quanh chwa dugc xu ly.

2.2.3. Cdc théng sé thiét ké va khdi ni¢m tuwong dwong

DPé so sanh coc TDM vé6i coc CDM truyén
thdng va tinh toan lugng xi mang sir dung, mot
duong kinh twong dwong (D.) va ty 18 thay thé dién
tich (a.s) duoc dé xuét. D, duoc tinh toan dua trén
gia dinh rang coc TDM c6 thé tich twong duong
voi mét coc CDM théng thuong cd duong kinh
ddng nhat, theo cong thirc:

b =\/D12L1+D22(L—Ll)
¢ L

(1)

Trong do:

D, 1a duong kinh cét twong duong;

D, la dwong kinh phan mé rong cua cot TDM;
D, 1a duong kinh phdn sau hon cua c6t TDM;
L, la chiéu dai phﬁn md rong cuia cdt TDM;

L 1a tong chiéu dai cua cot.

Ty 1é thay thé dién tich twong dwong (a):

n (D, ’
e ‘ﬁ( s ) @

2.2.4. Tinh toan lun

Do lun tong S cua nén gia cd duoc xac dinh
bang tong dd lun cua ban than khoi gia co va do
lun cua dat dudi khoi gia co:

S=8+S, 3)

Trong do:

S| 1a 6 lan ban than khéi gia cd;

S, 1a 6 Iun cua dat chua gia c6, dudi mili try.
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D6 lan cia ban than khéi gia ¢ dugc tinh theo

cong thirc:

H
g =Lt 97 4)
s aE. +(1-a)E,

Trong do:

q la tai trong cong trinh truyén 1én khdi gia cé;

H 1a chiéu sau cua khdi gia cd;

a la ty s6 dién tich gia ¢d, a= (nA./ BL);

nla téng sb try;

A. 14 dién tich tiét dién try;

B, L 1a kich thudc khu vuc gia cb;

E. 1a md dun dan hoi cua vat lidu tru. C6 thé
liy E. = (50 dén 100) Ceo vGi Ceq 12 stic khang cit
cua vat liéu tru;

E; 12 m6 dun bién dang cua dét nén giita cac tru.
C6 thé 14y theo cong thirc thuc nghiém E, = 250c,,
V6i ¢, 14 st khang cét khong thoat nudc ctia dat nén.

Tém lai: co s6 1y thuyét tinh toan coc TDM la
su két hop cua viéc ap dung cac nguyén ly chung
ctia gia c¢6 nén bang ¢t xi mang dat (nhu dugc néu
trong cac tiéu chuan thiét ké chung) va nhitng xem
xét dac biét vé hinh dang bién d6i cuia TDM.
Nhiing dic diém nay, dac biét 1a vai tro ciia dau
coc mé rong, giup t6i wu hoa co ché truyén tai tai
trong, cai thién dang ké strc chiu tai, giam lan va
tang 6n dinh so vdi cac loai coc DM truyén thong.
3. AP DUNG CONG NGHE CQC TDM PE
GIA CO NEN NHA KHO

Mot nha kho dai 250 m, rong 120 m. nhip co

nhu cdu tai trong trén san 3 tan/m* (30 kN/m?)
(Hinh 2).
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Hinh 2: So dé bé tri coc PHC
va yéu cdu tdi trong

Theo két qua khao sat sau 30 m, dia ting c6 04
16p. Tuan tu tir trén xudng 1a 16p (1) - Dat san l4p,
day 0.5m; 16p (2) - Dat sét rat déo 1an cat, trang
thai tir chay dén déo chay, day 14,2 m; 16p (3) -

Tuyén tap bao cao Hoi nghi Khoa hoc can bé tré lan thir XVII

DAt sét rat déo, trang thai nia cung, day 18,5 m;
dudi cung 1a 16p (5) - C4t hat min-trung 13n sét,
trang thai déo (Hinh 3).

Giai phéap xtr Iy nén chiu tai kho bai 30 kN/m®:
Nén kho BTCT day 250 mm dat tryc tiép trén
16p (1). TDM duong kinh 0.8 m, khoang cach 4 m.
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Hinh 3: Mt cit dia chit
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4. PANH GIA CAC GIAI PHAP NEN MONG
CUA NHA KHO

4.1. Giai phap coc BTCT, méng, giing méng

CAu tao nén kho, tudn tu tir trén xuéng: san
bé tong ¢t thép day 250 mm, dai coc day 800 mm,
coc PHC-A duong kinh 500 mm, b tri Iuéi 4 x 5 m
(Hinh 2), gidng méng theo chu vi tiét dién 400 x
600 mm. Miii coc dat vao 16p sb (3) - Dét sét rat
déo, trang thai nua cung, d6 sau miii —26,45 m so
véi MDTN, stre chiu tai thiét ké mdi coc 86 tan
(860 kN).
4.2. Giai phap ding coc CDM gia c6 nén

Nén nha kho bang bé tong cbt thép day 250 mm.
Coc CDM b6 tri déu 3 x 3 m, dwong kinh 1.000 mm.
Miii coc CDM dit trén 16p s6 (3) - Dat sét rat déo,
trang thai ntra ciing, & d6 sau 14,7 m so vdi MDTN.
4.3. Giai phap dung coc TDM gia c6 nén

Nén nha kho bang bé tong cbt thép day 250 mm.
Coc TDM bb tri déu 4 x 4 m, dudng kinh 800 mm,
phan dinh coc mé rong c6 duong kinh 1.600 mm.
Miii coc TDM dit trén 16p s6 (3) - Dét sét rat déo,
trang thai ntra cung, 6 d6 sau 14,7 m so vdi MDTN.

4.4. So sanh cac phwong 4n

4.4.1. So sdnh vé tinh todn lin

Coc PHC, coc TDM va coc CDM thong
thuong véi tiét dién dugc md hinh héa va phan
tich bang phan mém Plaxis 2D. Céc thong s6 dau
vao su dung trong tinh toan xem trong Bang 1 va
Bang 2.
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Bang 1: Thong sb cac 16p dat nén
stt dung trong tinh toan

. Lop 1 Lép 2
L("Cpéf)L (Sé(:f:iéo (S(;[:iéo CDCl\gqcvﬁ
chay) cirng) TDM
Un- Un- Un-
Type Drained | Drained | Drained | Drained
A A) A)
MC MC MC MC
Yunsae | KN/m? 18 14,9 19,1 19
Ysae | KN/m? 18 15,1 19,5 19
E™ | kKN/m? | 5.000 580 4.200 150.000
v - 0,3 0,3 0,3 0,3
¢ | kN/m? 0 7,1 30,8 250
o) ° 30 32 16,27 30

Bang 2: Théng sb ciia coc TDM va coc CDM

buimg | Chibu | Duomg|Chitu| BS | 11
Loai hin mé daiphdn | than | dai | tri 1
coc 1[')6n diu mé rng | coc coc | coc coc
e (mm) | (mm) | (m) | (m) | %
coc (mm) (m°)
TDM 1600 2500 800 14,7 |4x4|11.2
CDM - - 1000 | 14,7 |3x3|11.6
PHC - - 500 |2645(4x5| -
Mb6 hinh tinh toan

Hinh 4b: M6 hinh tinh toan coc CDM

'

Hinh 4c: M6 hinh tinh todn coc PHC

4.4.2. Két qud tinh todn kiém tra liin

Total dnplacements v, (scaled up 20.0 times)
Mamum vk = 005760 m (Elamant 45 a2 Nods 4)
Minimum value = -0.08188 m (Eement 72 at Mode 10976)

Hinh 5a: Chuyén dich theo phwong dirng
ctia dat, u, = 82 mm khi dung coc TDM

'lnhlﬁsphceme-lsuv (scaled up 10.0 times)
Maximum value = 0.07389 m (Element 158 at Node 4)
Minimum value = -0.09670 m (Element 74 at Node 9136)

Hinh 5b: Chuyén dich theo phwong dirng
ciua dat, u, = 97 mm khi ding coc CDM

—— / /7./' ,,' |
7a | —&
,//i /v'\ /7\’ 7\
Total displacements u, (scaled up 20.0 times)
Maximum value = 0,03344 m (Element 507 at Node 105)
Minimum value = -0,03959 m (Element 33 at Node 2642)
Hinh 5c: Chuyén dich theo phwong dirng
ciia dat, u, = 40 mm khi dung coc PHC

Dua trén cac gia tri chuyén vi theo phuong
dung cua dat, phuong an coc PHC ¢ chuyén vi
theo phuong dimg nho nhat. Phuong 4n coc CDM
cho chuyén vi 16n nhét. Trong khi phwong 4n coc
TDM c6 chuyén vi trung binh so v6i 2 phuong an
coc con lai.

Phuong an TDM CDM Coc PHC

40 mm

Chuyén dich uy 82 mm 97 mm
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4.4.3. Két qua tinh todn so sdnh kinh té

Bang 3: Tinh to4n gi4 tri kinh té
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STT Tén cong viée D.vi S6 lwgng | Pon gia (VND) | Thanh tién (VND)
A | Coc PHC D500 ludi 4 x 5 m 39.787.697.151
1 | Thi cong ép coc (nhdn cong+ ca may+ vat tu) md 38.696 420.000 16.252.467.000
2 | Thép gia cuong ndm coc kg 84.384 22.000 1.856.445.351
3 | Thép nén kg 532.418 22.000 11.713.204.800
4 | Bé tong nén + nim m’ 8.305 1.200.000 9.965.580.000
B |Coc CDM D1000, Iuéi3 x 3 m 35.641.128.300
1 | Thi cong CDM (khoan + bom) md 48.804 90.000 4.392.360.000
2 | Vat liéu xi mang kg 9.577.785 1.100 10.535.563.500
3 | Thép nén kg 532.418 22.000 11.713.204.800
4 | Bétong nén m3 7.500 1.200.000 9.000.000.000
C | Coc TDM D800, ludi 4 x 4 m 28.973.822.782
1 | Thi cong coc TDM (khoan + bom) md 27.783 90.000 2.500.470.000
2 | Vat liéu xi mang kg 5.236.498 1.100 5.760.147.982
3 | Thép nén kg 532.418 22.000 11.713.204.800
4 |Bétong nén m’ 7.500 1.200.000 9.000.000.000

5. KET LUAN VA KIEN NGHI

Tir két qua phan tich da chi ra rang viéc ap
dung cong nghé coc TDM lam giai phap gia c6 nén
cho cic cong trinh nha kho c6 tai trong 30 kN/m?
trén nén dat yéu day 14,7 m cia Pong bang song
Ctru Long mang lai két qua tuong d6i kha quan.

Vé hiéu qua kinh té, giai phap coc TDM cho
thay lgi thé tir 15 - 30% so vdi giai phap méng coc
bé tong cbt thép (BTCT). Cu thé:

- Phuong 4n coc TDM (D800, Iudi 4 x 4 m) cd
tong chi phi 14 28.973.822.782 VND (twong dwong
965.794 VND/m?).

- Phuong an coc PHC (D500, ludi 4 x 5 m) cd
téng chi phi 1a 39.787.697.151 VND (tuong duong
1.326.257 VNDB/m?).

- Phuong an coc CDM (D1000, luéi 3 x 3 m)
¢ téng chi phi 1a 35.641.128.300 VND (tuong
duong 1.188.038 VNB/m?).

Khi so sanh hiéu suat gitta coc TDM va coc
CDM théng thudng bing phuong phip phan tir
htru han:

- D6 lin cta nén su dung coc TDM giam 15 mm
(twong duong 16%) so v6i coc CDM.

- Khéi luong xi ming can ding cho coc TDM
it hon 28% so vdi coc CDM.

Nhu vay, coc TDM dugc thiét ké véi dudng
kinh 16n hon ¢ d6 sau nong (ddu coc mé rong) va
duong kinh nho hon & d6 sau 16n hon, tao thanh
hinh chit “T”, gitp tdi wu hda co ché truyén tai tai
trong, tang hiéu qua cua coc, giam lun va ting 6n
dinh so vdi cac loai coc CDM truyén thng ddng
thoi tiét kiém chi phi hon so véi viéc st dung coc
BTCT. Pay c6 thé 1a mot giai phap co tinh kinh té
dé ap dung cho céac kho chira c6 tai trong thap dén
trung binh (50 - 400 kN/m?) trén nén dat yéu cua
Pdng bang song Ciru Long.
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