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Tém tit — Nghién ctru nay phan tich va so sanh cac phuong an thiét ké nén mong cho mdt cong
trinh xay dung tai khu do thi mdi Ben Lirc, tinh Tay Ninh — noi ¢6 dia ting dic trung 1a dat yéu, sét
mém véi stc khang cit thap va do cb két nho. Thong qua phan tich strc chiu tai t6i wu, kha niang thi
cong va chi phi dau tu, bon phuong 4n mong gém coc ly tim Ung suét trude D400, D500 va coc khoan
nhdi D800, D1000 da dwoc danh gia toan dién. Két qua cho thiy phuong an sir dung coc ly tim D500
¢6 s6 luong coc hop 1y, dam bao sirc chiu tai va tiét kiém chi phi vat liéu nhat. Trong khi d6, phwong an
coc D400 gip nhiéu bét loi do s6 lwong coc quéa 16n, gay kho khin cho thi cong va ting chi phi dai
moéng. Coc khoan nhdi D800 tuy khong tbi wu hoan toan vé strc chiu tai nhung co tiém ning tng dung
khi can giam sb lwong coc trong didu kién thi cong han ché. Phuong 4n D1000 chi phu hop v6i cong
trinh c6 tai trong rat 16n do chi phi cao va thi cong phtrc tap. Nghién ctru ciing dé xudt chiéu sau dat mili
coc hop 1y (40D—45D dbi véi coc ly tam, 40D—50D ddi voi coc khoan nhdi), ddng thoi nhdn manh tim
quan trong cia thiét ké linh hoat theo tung vi tri tai trong va dia tf?mg thuc té

Tir khéa — Nén mong, dat yéu, coc ly tdm, coc khoan nhdi, st chiu tai.

Abstract — This study analyzes and compares foundation design alternatives for a construction
project located in the new urban area of Ben Luc, Tay Ninh Province, where the subsurface is
characterized by weak soil conditions, specifically soft clay with low shear strength and low
consolidation capacity. Through comprehensive evaluations of ultimate bearing capacity,
constructability, and investment cost, four foundation options were assessed: prestressed spun concrete
piles D400 and D500, and bored piles D800 and D1000. The results indicate that the D500 spun pile
option offers a reasonable number of piles, ensures sufficient bearing capacity, and is the most cost-
effective in terms of material usage. In contrast, the D400 pile option poses several disadvantages due
to the excessive number of piles required, which complicates construction and increases pile cap costs.
Although the D800 bored pile is not fully optimal in terms of bearing capacity, it shows potential in
situations where reducing the number of piles is necessary under constrained construction conditions.
The D1000 bored pile option is only suitable for structures with very large loads due to its high cost and
complex construction process. The study also proposes reasonable pile tip embedment depths (40D—
45D for spun piles and 40D—50D for bored piles), and emphasizes the importance of flexible design
based on specific load positions and actual subsurface conditions.

Keywords — Foundation, weak soil, centrifugal piles, bored piles, bearing capacity.

Tuy nhién, khu vuc Bén Luc ¢ dic diém dia
chét khong thuan loi, dién hinh 14 16p dat yéu ton tai
v6i chidu day 16n, stic khang cit thip, hé s6 nén lin
cao va tbe do cb két cham. Thuc té da ghi nhan
nhiéu cong trinh xay dung trong khu vyc bi ltn Iéch,
nirt két cau hodc phai xir Iy nén phuc tap, 1am ting
chi phi va kéo dai thoi gian thi cong.

1. Gioi thiéu

Trong qua trinh phat trién kinh té - x4 hoi, xa
Bén Lirc, tinh Tay Ninh dang tr¢ thanh mot khu vure
phat trién nang dong nhd vao vi tri dia 1y chién luoc,
nam giap ranh Thanh pho HO Chi Minh va 1a cira
ngd cua vung Dong bang song Cuu Long. V01 su
gia ting manh mé& vé dan s co hoc va nhu ciu xay

dung cac cong trinh dan dung, cong nghiép va ha
tang ky thuat, yéu cau vé g1a1 phap nén méng on
dinh, kinh té va phu hop véi diéu kién dia chét dia
phuong tré nén cap thiét hon bao gio hét.

https://doi.org/10.63783/d1a.2026.013

Trong bbi canh do, viéc nghién ctru, tong hop
va dé xuat cac giai phap nén méng hop 1y, c6 kha
ning 4p dung linh hoat theo timg didu kién cong
trinh cu thé tai x3 Bén Lirc 13 yéu cau buc thiét,
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khong chi mang y nghia k¥ thuat ma con c6 tinh
thyc tién cao trong cong tac xay dung.

2. Tong quan

Coc khoan nh6i va coc ly tim Umg sudt trudc
(PHC) 1a hai giai phap moéng sau dugc tng dung
rong rai trong xdy dung dan dung va ha tang tai Viét
Nam va quéc té, dic biét trong diéu kién nén dit
yéu. Chuong niy trinh bay tong quan cic nghién
clru trong va ngoai nudc lién quan dén kha ning
chiu tai, ing xir co hoc va tng dung thuc tién cua
hai loai coc trén.

DPéi voi coc ly tim Gng sudt trudc, nhiéu
nghién ctu nhu Kou et al. (2018), Yang et al.
(2015), Ren et al. (2021, 2022, 2023) va Ahmed et
al. (2024) da ching minh hiéu qua chju tai cao, kha
nang chdng dong dat va ung Xu tot trong nén dt
yéu nho cap ung suat trude va cu trac rong. Cac
md hinh thi nghiém thyc t& két hop vi md phong
bang phuong phap phan tir hitu han (FEM) cho thay
coc PHC va PSRC c6 kha nang lam viéc tt hon coc
truyén thong trong diéu kién dong, dong thoi khang
dinh FEM la coéng cu hiéu qua trong m6 hinh hoa
két cAu phure tap.

V6i coc khoan nhdi, cac nghién ctru trong
nude (Trung va Tudn, 2022; Thing, 2023) va qudc
té (Zheng et al., 2023; Bai et al., 2025; Dai et al.,
2012) da tap trung khao sat strc chiu tai, anh huéng
dia chat, ciing nhu hiéu qua gia c6 sau thi cong. Cac
két qua cho thy viéc 4p dung cong nghé cam bién
soi quang va phuong phap FEM cho phép ti uu
hoa thiét ké, kiém chimg mé hinh va nang cao do
tin cdy trong diéu kién dia chat phirc tap. Pac biét,
cac mo hinh FEM (Salem et al., 2024; Shalabi et al.,
2023; Budek va Benzoni, 2009) tai hién sat thuc
nghiém, gitip phén tich tuong tic nhom coc — dai
moéng va tmg xtr ubn — cit dudi tai trong dong.

Song song dd, cac phuong phap hoc may nhu
ANN va cac thuat toan t6i vu (Nguyen et al., 2024)
d3 mé ra hudng tiép can méi trong du doan tmg xir
moéng thong qua dir liéu thuc nghiém, cho thdy hiéu
qua cao trong diéu kién dat yéu do thi.

Téng quan nghién ciu trude cho thdy xu
hudng nghién ciru hién nay 1a két hop giira thuc
nghiém hién treong, mé hinh sé (FEM) va hoc may
nham nang cao hiéu qua thiét ké — thi cong mong
sdu trong cac diéu kién dia chét phirc tap. Coc
khoan nhoi D800 — D1000 va coc PHC A400 —
A500 1a cac chu kién duoc sir dung phd bién tai
Viét Nam. Nghién ctru nay lya chon cac loai coc
trén dé khao sat, danh gia hiéu qua trong diéu kién
dic thu cua khu vire Bén Lirc — noi c6 nén dét yéu
va dang phat trién manh vé ha ting.
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3. Co sé' 1y thuyét

3.1. Tiéu chudn thiét ké mong coc — TCVN
10304:2014

Tiéu chuan TCVN 10304:2014 quy dinh
phuong phap xéc dinh strc chiu tai va d lan cua
moéng coc, dam bao thiét ké an toan va phi hop
diéu kién dia chat ddc thi. Stc chiu tai cuc han
(Rc,u) dugce xac dinh theo cuong do d4t nén hoac
chi tiéu sirc khang cat SPT, vi cong thic riéng
cho dat dinh va dat roi. Trong dit dinh, cudong do
ma sat than va strc khang miii coc dugc tinh qua
hé s6 a va N’c; trong khi & dét rdi str dung cac hé
sd k, 81, N’q cung gi6i han chiéu sdu anh huong
Z1. Ngoai ra, sirc chiu tai thiét ké (Re.q )duoc hiéu
chinh véi hé s6 tin cay yx phu thudc ) luong coc
va loai mong. B¢ lun coc don duge xac dinh b::ing
phuong phap kinh nghiém (Vesic, 1977) cé xét
dén céac yéu t6 hinh hoc va vat liéu.

3.2. Phwong phdp phén tir hitu han (FEM)

Phuong phap phan tir hitu han (FEM) 1a cong
cu sO hién dai dé giai bai toan co hoc nén mong
phire tap, cho phép m6 phong ing xir cuia cong trinh
dudi tac dong tai trong va didu kién dat nén khéng
dong déu. Phuong phap nay chia mién nghién ctru
thanh cac phén tir nho, thiét 14p ma tran do ctmg [K],
vecto chuyén vi {q} va tai trong {P}, tir do giai h¢
phuong  trinh tong thé dé thu duoc ket qua vé
chuyén vi, ing sudt, bién dang trong két cau.

3.3. Ung dung phan mém SAFE trong
phdn tich dai mong

Phin mém SAFE la cong cu chuyén dung cho
phan tich dai méng va méng bé theo FEM, cho
phép md hinh héa twong tac giita cot, nén dan hdi
va bé tong cot thép. SAFE tich hop tinh ning chia
luéi phan tir ty dong, gan mo dun dan hdi nén dat
theo ving, tinh chuyén vi — ndi luc — bién dang, va
thiét ké cdt thép theo ti€u chuin ACI, Eurocode,
TCVN. Dic biét, SAFE lién két truc tiép voi
ETABS gitip nhap noi lyc tir mé hinh két cu, nang
cao hiéu qua va do chinh xac. Nho d6, phin mém
nay hd tro tot viéc t6i uu kich thude dai, kiém soat
Ian 16ch ¢t va giam chi phi dau tu trong cac du an
xdy dung trén nén dét yéu nhu tai Bén Lirc.

4. Phan tich phwong an méng phu hop voi dia
chat khu vue Bén Lirc

4.1. Gidi thiéu hé so dia chit

4.1.1. Tong quan khao sat dia chdt:

Dy én Khu d6 thi méi Vam C6 Dong —
Southgate dugc trién khai tai xa Bén Luc, tinh Tay
Ninh. Nham phyc vy cho cong tac thiét ké nén
moéng, don vi tu van da tién hanh khao sat dia chat



ISSN 0866-8124

v6i quy mo 06 hd khoan, ky hiéu tir ST5-1 dén
ST5-6. Viéc khoan thim do duoc bd tri hop 1y trén
toan bd khu vuc dy 4n nham xéac dinh rd dic diém
dia chat, phan b cac 16p dat yéu va 1op dét tot, tir
d6 lam co s¢ lya chon phuong 4n mong hop ly va
dam bdo an toan cong trinh.

4.1.2. Két qua khao sdt dia chdt:

Qua khao sat, khu vuc co dia téng phtre tap,
g0m cac lop dat yéu nhu bun sét mém, bin hitu co
va sét mém. Dudi cac 16p dat yeu la 16p sét ciing va
cét pha c6 kha nang chiu tai tot.

Bing 1. M6 td cic I6p dat dién hinh

, D) sdu < . a:R
I&?t) Mo ta trung ?{?ctg:lef::l
binh (m) y Hiua
Bun sét mém, Chtra hfru
L1 | xam den, trang 0-3 co, d0 am
thai déo mém cao
Sét mé‘m dén SFT’thét,p,
L2 | déo mém, xam 3-10 dé co két
nau cham
Bun hitu co Kha nang
L3 dqn, trang thai 10-15 chju té\xi~
yéu thap, dé lan
Sét déo cf SPT > 20,
L4 | OStdeocuns, 15-25 | nén chiu tai
xam vang nhat &t
. o Co thé 1a
L5 Cﬁ; hatnho, cat | 55 | 15p nén dat
p miii coc

o 4.1.3. Pdc diém dia chat anh huong dén
thiét ke mong:

Két qua khao sat dia chat cho thay nén dat khu
vire du an ¢6 10p dat yéu kéo dai dén do sau khoang
25 m, cha yéu 13 bun sét mém va bun hitu co, véi
chi sb xuyén tiéu chuin (SPT) thap, hé sb cb két
nho va kha niang lan thir cip 16n. Cac 16p dét yéu
phéan b khong dong déu, xen k& nhiéu 16p mong,
lam tang nguy co lun léch néu st dung mong ndng
hodc xtr Iy nén khong triét ¢&. Myc nudc ngam cao
quanh nam gay kho khén cho thi cong mong be va
moéng bang. Tuy nhién, tir do sau 25 m tr& xubng
xudt hién 16p sét cimg va cat pha c6 SPT > 20, du
kha nang chiu tai, thich hop dé dat miii coc. Do do,
dia chat khu vyc khong phu hop véi méng nong,
ma yéu cau st dung mong sau voi chiéu dai coc 16n
nhiam dam bao an toan va 6n dinh cong trinh.

Trén co s& d6, nghién ctru dé xuét va lya chon
bbn phuong 4n méng sau phéd bién dé phan tich, so
sanh va danh gia hiéu qua ky thuat — kinh té, bao
gdm: coc ly tim tmg sudt trude D400, coc ly tim
ung sudt trude D500, coc khoan nhdi D800, coc
khoan nhdi D1000.
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4.2. Sirc chiu tdi vit liéu coc
Stre chiu tai vét liéu coc khoan nhdi
Pu= ¢ X (Rsc x As+ Yeb X 'Y,cb x Rp x Abt)

Stre chiu tai vat li€u cia coc ly tam Ung Sut
trude thuong duge tinh toan theo hudng dan coa
tidu chuan TCVN 7888:2014. Tuy nhién, trong thure
té, loai coc nay thuong khong ty san xuat tai cong
truong, ma dat hang tir cong ty san xudt véi quy
trinh kiém soét chat luong chat ché. Vi vdy, nghién
ctru nay khong di sau vao tinh toan suc chiu tai vat
liéu chi tiét, ma tham khao sb liéu tir Catalogue cua
cong ty Phan Vil dé phuc vu danh gid va lya chon
phuong 4&n méng hop 1y.

4.2.1. Phuwong dn coc ly tam vmg sudt
truoc D400:

Chon loai coc PHC-A400 (tén coc: PHC, loai
coc: A, duong kinh ngoai: 400mm)

Stre chiu tai vat liéu dai han: Pyg= 148 tan (=
1451.9 kN)

Stre chiu tai vat liéu ngén han: Pyion= 296 tn
(=2903.8 kN)

4.2.2. Phuwong dn coc ly tam vmg sudt
truoe D500:

Chon loai coc PHC-A500 (tén coc: PHC, loai
coc: A, duong kinh ngoai: 5S00mm)

Stre chiu tai vat liéu dai han: Pyg= 229 tin (=
2246.5 kN)

Stre chiu tai vat liéu ngén han: Py =
(=4493.0 kN)
4.2.3. Phurong dén coc khoan nhéi D800:

458 tAn

Két qua strc chiu tai theo vat liéu

Pui=0 x (Rec X Ag+Yeb X ¥ b X Ry X Apy) =
6122.2 kN

Cac thong s6 thanh phan duoc tinh toan trinh
bay nhu bang dudi day:

Bing 2. Théng s thanh phan duwoc tinh todn

Théng s6 coc khoan nhdi
Puong kinh coc d = 800 (mm)
Dién tich mat cit ngang coc Ap = 0.50 (m?)
Tai ngang 2
Ay > [0.4%-0.65%]Ap = 0.0033 | (m)
Nén doc 2
As > [0.2%-0.4%] Ay = 0.0020 1} (m?)
Chon O thép trong coc = 18 (mm)
Chon SL thép trong coc = 12 Thanh
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Dién tich cdt thép A, = 0.0031 | (m?)
Ham luong c6t thép p = 0.61 %
Dién tich bé tong cua coc Ay = 0.4996 (m?)
Chon @ thép dai trong coc = 8 mm
Chon khoang cach dai = 200 mm
Théng sb vt liéu coc
Thong s6 bé tong: B30
Thoéng s cdt thép doc: CB400-V
Thong s6 cdt thép dai: CB300-T

He¢ so anh hwéng sire chiu tai vat liu

Hé Sé ch O 85
(Muyc 7.1.9-TCVN 5574) = '
Hé s6 v 0.7
(Muc 7.1.9-TCVN 5574) = )
Hé s6 ubn doc o= 1

4.2.4. Phwong én coc khoan nhoi D1000:
Két qua strc chiu tai theo vat liéu

PVIZ(P X (Rsc X As+'YCb X'Y’cb x Rp x Abt):
9882.3 kN
Cac thong sb thanh phan dugc tinh toan trinh
bay nhu Bang 3 dudi day:
Bing 3. Thong so thanh phan dwpc tinh todn

Heé s6 e 0.85
(Muc 7.1.9-TCVN 5574) = )
Hé sb v 0.7
(Muc 7.1.9-TCVN 5574) = '
Hé s6 udn doc o= 1

Théng s6 coc khoan nhdi

Puong kinh coc d = 1000 (mm)
Dién tich mat cit ngang coc Ap= |  0.79 (m?)
A, > [OE%’;)I-](%?S%A)]AI, = 0.0051 | ()
As> [ogf;:-g?:%]Ab = 0.0031 | (m’)
Chon @ thép trong coc = 22 (mm)
Chon SL thép trong coc = 15 (thanh)
Dién tich cdt thép A = 0.0057 | (m?)
Ham lugng ¢t thép p = 0.73 (%)
Dién tich bé tong ctia coc A= | 0.7797 (m?)
Chon @ thép dai trong coc = 8 (mm)
Chon khoang cach dai = 200 (mm)
Théng sb vat liéu coc
Thong sb bé tong: B30
Thong sb c¢bt thép doc: CB400-V
Thong s6 cdt thép dai: CB300-T

Hg¢ so anh hwéng sire chiu tai vat li¢u

4.3. Sikc chiu tdi thiét ké toi wu

Strc chiu tai thiét ké trinh bay phan nay dugc
liy cho truong hop dai méng ¢ tir 1 dén 5 coc. Stic
chiu tai thiét k& nay dugc bd tri cho toan bo mit
bang coc, nham dam bao an toan va tinh ddng nhét
khi x4c dinh phuwong an nén méng tbi uru nhat.

4.3.1. Phwong dn coc ly tam vmg sudt
truoc D400:

Két quéa tinh toan sirc chiu tai thiét ké theo
TCVN 10304:2014. Dbi v6i 2 phuong an tiép can
khi tinh toan SCT thiét ké coc 1a theo cuong do dat
nén va theo chi tiéu SPT cho thiy két qua xu hudng
SCT tuong d6i gidng nhau. Stc chiu tai tinh toan
theo chi tiéu SPT s& nhé hon cuong do dat nén khi
do6 sdu miii coc = 21m nén két qua nhan xét trong
nghién clru nay sé tap trung vao chi tiéu SPT, thuc
hién tinh toan theo chi ti€éu cuong do d4t nén nham
tham chiéu két qua va danh gia xu huéng chung cho
SCT coc theo do sau.

Strc chiu tai thiét ké R, 4(kN) - Theo chi tiéu cuong do dat nén
0 500 1000 1500 2000 2500 3000
0 X ; ; ; ;
s Pyan = 1451.9 kN
Py =2903.8 kN
-10
--0-- L/D=40
E -15 --@-- L/D=50
3 -=0--L/D=60
z 1147.8 kN
g 20 --a--1./D=70
1604.3 kN ——SCT Vit ligu
25
2060.8 kN \
S0 Tos1721n
¢ - 4
Hinh 1. Siic chiu tii thiét ké theo dg siu (CDDN)
Stre chiu tai thiét ké R, 4 (kN) - Theo chi tiéu SPT (Vién kién trac Nhat Ban)
0 500 1000 1500 2000 2500 3000
0 X ; , ; ;
54 Pyan = 1451.9 kN
Pyinn =2903.8 kN
-10
--0--L/D=40
E .15 -4@--1L/D=50
g --0--L/D=60
g 20 A 12003 kN --A--L/D=70
1479.2 kN ——SCT Vit liéu
25
1797.5 kN
301 20752 kN \
s .\

Hinh 2. Stic chiu tdi thiét ké theo dé siu
(SPT-NB)

Phwong 4n coc ly tim tng sut trude D400 co
do sau miii coc khong vuot qua 16p dét 4 va khong
di qua 16p dat yéu nao, nén SCT thiét ké coc ¢6 xu
huéng ting dan theo chiu sdu. Tuy nhién ddi véi
dja chit Bén Luc dang khao sat, dé t6i uu hoa suc
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chiu tai thi coc nén duge thiét ké & khoang d6 manh
(L/D) tir 40 dén 50 nham huy dong sirc chiu tai thiét
ké khoang 120 tn dén 148 tin. Mirc d6 sirc chiu tai
thiét ké nay ciing s& pht hop véi stc chiu tai vat
liéu dai han (Py.an = 145 tn).

4.3.2. Phwong dn coc ly tam vmg sudt
truoc D500:

Két qua tinh toan stc chiu tai thiét ké theo
TCVN 10304:2014.

Stre chiu tai ting déu khi mac d6 manh (L/D)
tir 40 dén 60, nhung khi L = 70D thi sirc chiu tai
thiét ké coc bi giam dot ngot. Nguyén nhéan 1a khi L
= 70D miii coc dat vao 16p dét 5: Sét déo cao, 1an it
cét 1a 16p dat dinh, strc khang miii coc giam dang ké
khi so v6i 16p dét roi nhu 16p 4 va 16p 6 lién ké.
Khong nén chon vi tri mili coc tai 16p dit 5.

Pé t6i wu hoa ste chiu tai thi coc nén duoc
thiét ké & khoang d6 manh (L/D) tir 40 dén 45 nham
huy dong stc chiu tai thiét k& hon 200 tin ma van
théa man kha nang chiu tai theo vat li€u coc (Pyian=
225 tan).

Stre chiu tai thiét ké R..q(kN) - Theo chi tiéu cudng do dt nén

0 1000 2000 3000 4000 5000 6000
0 ‘ ‘ ‘ ‘ ‘
5
h Py =2246.5 kKN
10 £
b Pyjn=4493.0kN
a5 £ --0--L/D=40
E Lk --8--L/D=50
z E 22231 kN ——o--L/D=60
o 25 F —A--L/D=
2 E 2084.9 kN -&=-L/D=70
30 F ——SCT Vat liéu
[ 3746.8 kN \
35 F
E 38454 kN >
40 ¥ -\\
45 £

Hinh 3. Siic chiu tdi thiét ké theo dp sau (CPDN)

Stre chiu tai thiét ké R4 (kN) - Theo chi tiéu SPT (Vién kién tric Nhat Ban)

0 1000 2000 3000 4000 5000 6000
0 . . , . .
B Poa =2246.5 kN
107 Pypan=4493.0kN
-15 A -0--1/D=40
-8--1/D=50
2037.5 kN -~0=--1/D=60
2538.6 kN —a=LD=10
——SCT Vat liéu
3092.9 kN \
35
2565.5 kN ¢>
40 H
45

Hinh 4. Siic chiu tii thiét ké theo dé siu
(SPT-NB)

4.3.3. Phurong én coc khoan nhéi D800:
Tinh toan sirc chiu tai thiét ké theo TCVN
10304:2014. Phuong an coc khoan nhéi D800, sirc
chiu tai thiét ké coc ti}ng ’déu, ¢6 sy giam manh khi
miii coc dat vao 16p dat so 5.
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Stre chiu tai thiét ké R4 (KN) - Theo chi tiéu cuong do dat nén

0 5000 10000 15000 20000

0
-10 4
P, = 61222 kN
20 w=6
-0--1L/D=40
£ a0 -B--1L/D=50
Z 5194.8 kN --0--L/D=60
2 a0 A LD
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Hinh 5, Stkc chiu téi thiét ké theo dg sau (CPDN)

Stre chiu tai thiét ké R, 4(kN) - Theo chi tiéu SPT (Vién kién tric Nhat Ban)

0 5000 10000 15000 20000

20 P,;=61222kN
-0--1/D=40
E 30 4 -B--L/D=50
3 5093.7 kN -=--L/D=60
A S YR\ N
g 01 ea39.6kN L aeeLb=10
——SCT Vit ligu
-50 4 8207 kN \
60 L11140.6 kN

70 \
Hinh 6. Siic chiu tdi thiét ké theo dg siu
(SPT-NB)

Pé t6i wu hoa stc chiu tai thi coc nén duoc
thiét ké & khoang d6 manh (L/D) tir 40 dén 50 nham
huy dong sirc chiu tai thiét ké tir 500 tan dén 600 tan.
Mtic SCT nay cling thda man kha nang chiu tai theo
vat liéu coc (Pvl =610 tén). Phuong 4n nay can can
than hon trong thiét ké boi vi khoang d6 manh tir 40
dén 50 ciing bao gdm ca truong hop miii coc dit
vao 16p dat 5 (Lop dét x4u theo danh gia trude do).

4.3.4. Phurong én coc khoan nhéi D1000:

Stre chiu tai thiét ké R.4(kN) - Theo chi tiéu cudng do dat nén

0 5000 10000 15000 20000 25000 30000
0 , X X X X
-10
20 P, =9882.3 kN
“ -0--1/D=40
g -@--1/D=50
40 1 94104kN -o--L/b=60
I --a--1/D=70
-0 T 12981 kN ——SCT Vit liéu
60 1 18760 kN \
70 T 25333.5kN \
80 T~

Hinh 7. Stkc chiu téi thiét ké theo dp sau (CPDN)

Tinh toan strc chiu tai thiét ké theo TCVN
10304:2014. Phuong an coc khoan nhdi D1000, sire
chiu tai thiét ké coc tang déu, co sy giam manh khi
miii coc dat vao lop dét s6 5. Dé t6i wu hoa strc chiu
tai thi coc nén dugc thiét ké & khoang d6 manh
(L/D) tir 40 dén 45 nham huy dong stic chiu tai thiét
ké hon 941 tAn. Mirc SCT nay ciing théa man kha
nang chiu tai theo vat li€u coc (Pvl =988 tén).
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Strc chiu tai thiét ké Rg 4 (kN) - Theo chi tiéu SPT (Vién kién tric Nhat Ban)

0 5000 10000 15000 20000 25000 30000

20 P, =9882.3 kN
“ --0--L/D=40
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70T 19969.8 kN \

80 ™~

00 T 16259.7 kN

Hinh 8. Siic chiu tdi thiét ké theo dg siu
(SPT-NB)

4.4. Ap dung cho céng trinh thuc té

4.4.1. Gi6i thiéu so bg vé quy mé cong
trinh:

Chung cu An Ph 13 cong trinh dén dung cp
I, cao 15 tAng ndi va 1 ting ham, v6i tong chiéu
cao 52,7 m, dién tich tﬁng ham 1479 m? va dién tich
tang dién hinh khoang 903 m2. Cong trinh sir dung
hé két cAu khung bé tong cbt thép toan khdi két hop
dam, cot va hé vach 16i thang nhim dam bao 6n
dinh chiu luc theo ca phuong dung va phuong
ngang. Trong nghién ctru, phan mém ETABS duoc
ding dé phan tich ndi Iyc két cAu than cong trinh,
1am co so thiét ké hé mong phu hop véi dic diém
dija chét tai khu vuc Bén Lic, Tay Ninh.

) 4.4.2. Két qua phuwong dn coc ly tim irng
suat truoc D400:

Stre chiu tai thiét ké tbi vu
Stre chiu tai thiét ké: Req = 1443.4 kKN < Py gn=
1451.9 kN : Thoa

Tai dong, ép coc tdi thiéu: Pepmin = (1.1 - 1.2) X
Red

— Pepmin = 1700 KN > R4 Thoa

Tai dong, ép coc tdi da: Pepumax = (1.6 — 2.0) X
Red

— Pepmax = 2000 KN < Pyin = 2903.8 kN :
Thoa

Nhan xét: Két qué stc chiu tai tir phuong 4an 1a
pht hop va t6i uu, voi Reg = 99.4% Puian

Mit bang b tri coc: Két qua mat bang bb tri
coc dugc trinh bay la két qua cudi cung cua phuong
é{l sau khi thy’c hién nhi€u lan 1ap va hiéu chi‘nh mat
bang coc. SO lugng coc duoc so bd ban dau theo

N 6 k=(12~14)

c,d

cong thirc n = k x

Mb phong phan tir hitu han bang phan mém
SAFE. M6 phong voi quan di€m quy udc coc lam

N Rc d
viéc bang 10 xo véi d6 cimg k = —’(kN/mm)
S

véi s duge xac dinh theo cong thirc kinh nghiém
Vesic (1997) do TCVN 10304:2014.
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Hinh 9. Mt bang bé tri coc phuong dn CLT400
Bing 4. Téng hop két qui tinh toin dg ciing 16 xo phuong

4n CLT400
Vesic (1977)
Nt 63846.35 kN
Sé coc 90 coc
Nie = 709.40 kN
d, = 0.4 m
L,= 19.5 m
Ap= 0.126 m?
Ey = 39500 Mpa
s= 0.01 m
Rea= 1443.424 kN
kix = 212.7 kN/mm

T
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Hinh 10. M6 phong phuong 4n CLT400 trong
phan mém SAFE
K&t qua kieém tra t6i uu suc chiu tai coc don:

Bing 5. Két qud kiém tra sirc chiu tii coc don phirong 4n

CLT400
Phin lye dau Rea | Chénh léch
STT coc toi da KN by :
kN 0
1 141434 1443.424 97.99
2 1428.63 1443 424 98.98
1383.42 1443.424 95.84
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STT Pl;ircl :glc e?: ' l;;f Ché‘},}‘ lech | | gy Pllﬁ'i :lg’ic(;laau 1;1“\’; Ché'};‘ Igch
KN o N o
4 1422.89 1443424 | 98.58 4 2098.06 222014 | 9412
5 127031 1443424 | 8801 5 1874.58 222914 | 84.09
6 1260.42 1443424 | 87.32 6 1853.49 222914 | 83.15
7 1255.06 1443424 | 86.95 7 1853.5 222914 | 83.15
8 1276.49 1443424 | 8843 8 1877.94 222014 | 8424
9 1383.6 1443424 | 9586 9 2066.86 22014 | 9272
10 141031 1443424 | 9771 10 2100.13 22014 | 9421
11 1372.51 1443424 | 95.09 11 2013.92 222914 | 9035
12 1385.65 1443424 | 96.00 12 2027.69 222914 | 90.96
13 1373.03 1443424 | 95.12 13 192731 222914 | 8646
14 1364.58 1443424 | 94.54 14 1917.41 222914 | 86.02
15 1404.53 1443424 | 9731 15 1956.28 222914 | 8776
16 140037 1443424 | 97.02 16 1949.57 222914 | 8746
17 1271.78 1443424 | 88.11 17 1870.5 22914 | 8391

S0 thtr tu coc twong ung dugc trinh bay ¢ Hinh

11 dudi day:

o 0

Phuong an coc ly tim Gng suat trudc D500
duoc bo tri to1 vu hoan toan ve strc chiu tai coc don.
Cu thé hon, chénh Iéch gitra phan lyc dau coc toi da

% § »  trong dai so véi strc chiu tai thiét ké coc déu nho
& hon 100% (tirc khong ¢ coc nao khong thoa phan
12 lye ddu coc) va déu 16n hon 80% (tirc thiét ké dang
t6i uu gﬁn nhu toan bo surc chiu tai cta coc).
& 4.4.4. Két qua phwong dn coc khoan nhoi
4T D800:

K&t qua ki€m tra t6i uu surc chiu tai coc don:

Bing 7. Két qud kiém tra siic chiu tii coc don phwong in
CKN800

Phan luc diu A A
Hinh 11. M3t bang trinh bay sé thii twr coc STT coc toi da E‘;}* Che'f,}l Igch
. A s £ . kN °
PhAum’lgA’ an C(.)C‘ ly tfim }mg sugt trvu.'orc D400 " 5713.63 597715 9%
dugce b tri to1 wu hoan toan vé ste chiu tai coc don.

Cu thé hon, chénh 1éch giita phan luc du coc t6i da 2 5782.87 S977.15 97
trong dai so voi stic chiu tai thiét ké coc déu nhd 3 5597.29 5977.15 94

hon 100% (tirc khong c6 coc nao khong théa phan 4 597715
Y < 2A 12 , X1 A 5780.47 : 97

luc dau coc) va déu 1on hon 80% (tuc thiét ke dang e 597715
toi wu gan nhu toan bo strc chiu tai cia coc). 4872.8 i 82
£ , , L, 6 4795.95 5977.15 80

) 4.4.3. Ket qua phwong an coc ly tam ung p 597715
sudat trudc D500: 4810.98 i 80
Két qua kiém tra téi wu stre chiu tai coc d i 4837.64 DT 1

u a to1 uu stre chiu tai coc don:

p b ) ' ‘ 9 4519.73 5977.15 76

Bing 6. Két qui kiém tra sirc chiu tdi coc don phirong 4n 5977.15
CLT500 10 4540.76 76
Pin e d 1 4164.79 977.15 70

in lyc dau AL A

STT coc t5i da ll:l;d Chel(l;l lgch 12 4162.47 5977.15 70
kN ’ 13 5572.89 5977.15 03
1 2084.26 2229.14 | 93.50 14 554026 5977.15 93
2 2105.39 2229.14 94.45 15 5656.15 5977.15 95
2039.05 2229.14 91.47 16 5628.22 5977.15 94




ISSN 0866-8124

Phan lyc dau Rea | Chénh léch
STT coc toi da KN Y
kN 0
17 5040.09 5977.15 84

Phwong an coc khoan nh6i D800 dugc bd tri
ti wu hoan toan vé sirc chiu tai coc don. Cu thé hon,
chénh l€ch gitta phan luc dau coc tdi da trong dai so
v6i stre chiu tai thiét ké coc déu nho hon 100% (tirc
khong c6 coc ndo khong thoa phan luc dau coc) va
phéan 16n cac vi tri déu 16n hon 80% (tirc thiét ké
dang tdi wu gﬁn nhu toan bo stre chiu tai cta coc).

Vi tri dai coc 9, 10, 11, 12; két qua stic chiu tai
coc don khong dat dugce t6i wu yéu ciu (Pemax > 80%
Red). Nguyén nhan 1a sirc chiu tai thiét ké coc khoan
nhdi D800 1a 5977.15kN 1 qua 16n so véi vi tri dai
coc 9, 10, 11, 12. Pua ra phuong an xay dung thuc
té, cac vi tri nay nén hiéu chinh riéng mét kich
thude coc khac dé dat duoc két qua ti wu hon.

4.4.5. Két qua phwong dn coc khoan nhoi

DI1000:

Keét qua ki€m tra t6i uu surc chiu tai coc don:

Bing 8. Két qué kiém tra sirc chiu tii coc don phwong 4n

CKN1000
STT Pllﬁ'c’ ::Lc ;I; ' l;;;’ Ché'},}‘ 1éch
kN 0
1 6011.35 8795.46 68.3
2 6090.61 8795.46 69.2
3 5889.29 8795.46 67.0
4 6083.61 8795.46 69.2
5 7370.36 8795.46 83.8
6 7333.92 8795.46 83.4
7 7315.51 8795.46 83.2
8 7472.99 8795.46 85.0
9 8635.98 8795.46 98.2
10 8710.11 8795.46 99.0
11 8179.49 8795.46 93.0
12 8198.13 8795.46 93.2
13 7266.25 8795.46 82.6
14 722027 8795.46 82.1
15 7630.6 8795.46 86.8
16 7654.63 8795.46 87.0
17 8316.67 8795.46 94.6

Phuong an coc khoan nhdi D1000 duge bd tri
ti wu hoan toan vé stre chiju tai coc don. Cu thé hon,
chénh léch gitta phan lyc dau coc t6i da trong dai so
voi stre chiu tai thiét ké coc déu nho hon 100% (tirc
khong c6 coc nao khong thoa phan luc diu coc) va
phan 16n cac vi tri déu 16n hon 80% (tuc thiét ké
dang tbi uu g?m nhu toan bo strc chiu tai ctia coc).

TAP CHI KINH TE - CONG NGHIEP

Vitridaicoc 1,2, 3, 4; két qua strc chiu tai coc
don khong dat duorc t6i uu yéu cau (Pemax = 80%
Re4). Nguyén nhan 1a sirc chiju tai thiét ké coc khoan
nhdi D1000 14 8795.46kN 14 qua 16m so véi vi tri dai
coc 1, 2, 3, 4. Pua ra phuong an xay dung thuc té,
cac vi tri nay nén hi¢u chinh riéng mét kich thudce
coc khac dé dat dugc két qua t6i wu hon.

4.5. So sanh hi¢u qua cic phwong dn
nén mong da dé xudt

4.5.1. Yéu té kinh té:
Bing 9. Tong hop chi phi cho toan bg cdc phirong 4n

Chi phi cho tirng phwong 4n (tri¢u dong)

Phuong CLT CLT CKN CKN
in 400 500 800 1000
dai 1263.70 1121.91 977.91 959.19
coc 222642 | 2343.13 | 2489.28 | 3098.68

tong 3490.12 | 3465.04 | 3467.19 | 4057.87

4.5.2. Yéu t6 thi cong:

Phuong 4n coc khoan nhdi c6 wu diém ndi bat
1a it gdy rung dong, han ché anh huong dén cac
cong trinh lan cén va d& dang xuyén qua céc tang
dat cung, 16p cat day. Tuy nhién, giai phap ndy yéu
cau thiét bj thi cong phiic tap, mat bang thi cong
rong va doi héi k¥ thuat cling nhu kinh nghiém cao
cua k¥ su phu trach.

Phuong 4n coc ly tdm tmg suit trudc co uu
diém thi cong don gian, nhanh chong va d& kiém tra
chit luong coc, dong thoi co kha ning chiu un cao
nho thép ché tao sdn bén trong. Tuy vay, nhugc
diém cua loai coc nay 1a gdy rung dong, anh hudng
dén cong trinh xung quanh, kho khén khi ép qua cac
tng dat cimg c6 chi s SPT 16n, d& hu hong trong
van chuyén va lap dat.

4.5.3. Yéu té ky thudt:

Phuong an coc khoan nhdi co uu diém 14 ché
tao truc tiép tai hién truong, cho phép chu dong diéu
chinh chiéu dai va do sau miii coc phu hop véi dia
chit thuc t&, déng thoi dam bao tinh 1ién khdi nho
bé tong duge d6 lién tuc tir ddy hd khoan 1én. Tuy
nhién, phuong an nay c6 han ché 1a ma sat bén than
coc giam so voi coc dong va coc ép, cung vai rui ro
that thoat bé tong hodc sap thanh hé khoan trong
qua trinh thi cong, lam anh hudng chét lugng coc.

Phuong 4n coc ly tm tmg suat trudc cd uu thé
vé chét lwong 6n dinh nhd san xuét va bao dudng
trong nha may, gip tang kha néng chéng nut,
chong tham va chong an mon, nang cao do tin cay
va tudi tho coc. Tuy nhién, han ché dang ké 1a viéc
sir dung khop ndi gitra cac doan coc gy kho khan
trong truyén lyc ding tim, cing véi gi6i han chiéu
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dai coc do sb lwong méi ndi khong nhidu, 1am giam
tinh linh hoat khi thi cong & nén dat yeu day.

4.6. Nhin xét

Tir két qua phan tich strc chiu tai toi wu va thiét
ké nén moéng cho cong trinh tai khu vuc Bén Luc,
mdi phuong an méng déu thé hién nhitng wu nhugc
diém nhét dinh. D4i v6i coc ly tAm tg suat trude
D400, du tdi wu sirc chiu tai nhung s6 lugng coc 16n
(90 coc tai vi tri 161 thang), gay kho khan khi thi
cong, dong thoi 1am ting dang ké chi phi vat liéu va
kich thuéc dai mong. Phuong an coc ly tam tng
sudt trudc D500 ciing dat t6i wu vé strc chiu tai,
nhung vuot trdi hon khi giam dang ké sé luong coc
va tiét kiém chi phi nhat trong s6 cac phuong an
duoc xem xét.

Phuong 4n coc khoan nhdi D800 mic du
khong ti wu hoan toan strc chiu tai coc do mét sd vi
tri ¢6 tai trong nho, nhung c6 wu diém 14 s6 luong
coc it, chi phi cting khong qua cao so v6i phuong an
tiét kiém nhat (coc ly tam D500). Riéng phuong an
coc khoan nh01 D1000 c6 sirc chiu tai qua 16n dan
dén khong tdi uu tai nhiéu vi tri, ddng thoi chi phi
vt lidu cao nhit trong tat ca cac phuong an dugc dé
xudt. Nhu viy, coc ly tim tmg suit trudc D500
duoc danh gia 1a phuong an pht hop nhit véi cong
trinh nghién ctru tai Bén Lte, Tay Ninh nho s0
luong coc hop 1y va hiéu qua vé& mit chi phi. Trong
truong hop s6 luong coc ly tam qua lon dan dén
kho khin thi cong, coc khoan nhoi D800 co thé
duoc xem xét nhu mot giai phap thay thé tiém nang.

5. Két luan

Théng qua qua trinh khao sat va phén tich dia
chit cong trinh tai khu vuc xa Bén Lirc, tinh Tay
Ninh, nghién ciru di xac dinh 16 ddc diém dia tang
voi sy xudt hién phd bién cua 16p dat yéu c6 sirc
khang cat thép, d6 sét cao va hé sb ¢ két nho. Pidu
ndy gay nhiéu bt loi trong thiét ké va thi cong nén
moéng, dac biét 1a hién tuong lin 16n va kéo dai theo
thoi gian, anh huong dén do on dinh va do bén cua
cong trinh.

Tir co s& Iy thuyét va khao sat thuc té, nghién
clru dé phén tich cac giai phap xur ly nén phé bién
nhu: coc cat dam chat, coc xi mang dat, coc bé tong
ly tim (ng suét trudc va thay dat cuc bo. Mdi giai
phéap déu dwoc danh gia trén cac khia canh vé kha
nang chiu tai, hiéu qua kiém soét lin, mic do phirc
tap khi thi cong va chi phi dau tu. Két qua cho thay,
tiy vao quy md va tinh chit cong trinh, timg giai
phép c6 thé dugce ap dung linh hoat.

Dbi véi khu vuc 6 dia chét yéu nhu Bén L,
giai phap sir dung coc bé tong ly tm g suit trudc
D500 dugc xac dinh 1a phu hop va hiéu qua cho cac
cong trinh quy mo vira va 16én. Vi tri miii coc nén
duoc bd tri & d6 sau trong dwong 40D dén 45D dé
tan dung tot kha ning 1am viéc ctia coc va dam bao
hiéu qua kinh té. Trong truong hop cong trinh c6 tai
trong 16n vuot kha ndng chiu tai cua coc D500,
phuong 4n coc khoan nhdi D800 14 Iya chon thay
thé hop 1y, voi khuyén nghi dat miii coc ¢ d6 sau tr
40D dén 50D nham dat hiéu qua 6n dinh lau dai.
bac biét, tai nhitng khu vuc c6 dia tﬁng phuc tap
voi cac 10p cat va sét xen k&, can tranh bd tri mii
coc trong 16p sét yéu, vi s& 1am giam hiéu qué chiu
tai va gy lang phi vat liéu. Thay vao do, nén uu
tién thiét k& miii coc xuyén qua hodc nam trong l6p
cat chit dé ting cuong ste khang va do 6n dinh cho
nén méng cong trinh.
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