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THONG TIN BAI BAO TOM TAT
Ngay nhan: 05/7/2025 Nghién ciu nay so sanh hiéu qua giita coc khoan nhdi dwdng kinh nho (@150-
Ngay hoan thin:  25/8/2025 300mm) va coc ép truyén thong (@300-600mm) trong thi cong méng nha cao tang tai

Ngay chép nhan:  29/8/2025 Binh Dinh giai doan 2020-2024. Ap dung phuong phap khao st thuc dia, mé hinh hoa

Ngay dang: 05/9/2025 so (Plaxis, GeoStudio), thuc nghiém (nén tinh coc, kiém tra vat liéu) va phéan tich hé

thdng, nghién ciru da dat dwoc cac két qua quan trong. V& hiéu qua ky thuat, coc ép co
TU KHOA strc chiu tai cao hon (12015 tin/coc so véi 65+8 tan/coc) nhung coc khoan nhdi vuot
Coc khoan nhdi troi vé do 6n dinh (d6 lun 911.5mr‘n S0 VO! 12+2mm) va giam 85% rung dong thi cong
(0.8-1.2mml/s so véi 5-7mm/s). Ve kinh té, mac du chi phi don vi cao hon 32.4%, coc

Coc ép

Moéng nha cao thng khoan nhai tiét kiém 28.6% thoi gian thi cong va giam 65.7% chi phi phat sinh. Két
Hiéu qua ky thuat luan cho thy coc ép phti hop cho cong trinh I6n & khu vuyc it rang bugc, trong khi coc
Hiéu qua kinh té khoan nhdi téi uu cho d6 thi nho wu diém vé d on dinh va giam rung dong. Nghién

ctru dé xuit huéng phét trién cong nghé két hop wu diém ca hai phuong phap.

COMPARISON OF EFFECTIVENESS BETWEEN SMALL DIAMETER BORED
PILES AND TRADITIONAL PRESSED PILES IN HIGH-RISE BUILDING
FOUNDATION CONSTRUCTION IN BINH DINH

Thien Vo Hong',Quang Pham Van?®*

'Quang Trung University, 327 Pao Tan Street, Quy Nhon Bac Ward, Binh Dinh Province, Viet Nam
2Luong The Vinh University, Cau Dong Street, Ninh Binh Province, Viet Nam

*Corresponding Author: phamvanquang@Itvu.edu.vn

ARTICLE INFO ABSTRACT
Received: Jul 05t 2025 This study compares the effectiveness between small-diameter bored piles (4150-
i 300mm) and traditional driven piles (&300-600mm) in the construction of high-rise
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building foundations in Binh Dinh province from 2020 to 2024. Applying field surveys,
Accepted: Aug 29", 2025 pymerical modeling (Plaxis, GeoStudio), experimental methods (static load tests,
Published: Sep 05, 2025 material testing), and system analysis, the research has yielded significant results. In
KEYWORDS terms of technical efficiency, driven piles exhibit higher load-bearing capacity (120+£15
tons/pile compared to 6548 tons/pile), while bored piles excel in stability (settlement of
Bored piles 9+1.5mm vs. 12+2mm) and reduce construction vibrations by 85% (0.8-1.2mm/s vs. 5-

7mm/s). Economically, despite a 32.4% higher unit cost, bored piles save 28.6% in
construction time and reduce additional costs by 65.7%. The conclusion indicates that
driven piles are suitable for large-scale projects in less constrained areas, whereas bored
Technical efficiency piles are optimal for urban environments due to their stability and vibration reduction
Economic efficiency advantages. The study proposes future research directions to develop hybrid
technologies combining the strengths of both methods.
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High-rise building foundations
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1. Patvin dé

Trong bdi canh phét trién d6 thi héa manh mé& hién
nay, viéc xay dung cac cong trinh nha cao tang dang tré
thanh xu hudng tat yéu tai cac tinh thanh phat trién nhu
Binh Binh. Méng coc dong vai tro then chét trong viéc
dam bao d6 6n dinh va tudi tho cong trinh, dac biét trong
diéu kién dja chat phuc tap cua khu vuc. Trong sé cac
giai phap mong hién nay, coc khoan nhdi duong kinh nho
Va coc ép truyén thong dang 1a hai phuong an duoc can
nhic hang dau.

Thuyc té thi cong cho thdy mdi phuong phap déu c6
nhirng wu nhuoc diém riéng. Coc ép truyén thong tuy cé
chi phi du tu ban dau thap hon nhung thudng gay rung
dong manh, anh huéng dén cac cong trinh I1an can. Trong
khi d6, coc khoan nhéi duong kinh nhé tuy gia thanh cao
hon nhung lai phd hop véi diéu kién thi cong chat hep
va it gdy tac dong dén moi truong xung quanh. Pic biét,
tai Binh Dinh véi dic thu dia chat da dang, viéc lya chon
phuong 4n méng ti wu cang tré nén quan trong.

Nghién ctru nay duoc thyc hién nhiam cung cép co s
khoa hoc va thyc tién cho viéc lya chon giai phap mong
ph hop, dam bao ca vé mat ky thuat 1an hiéu qua kinh
té. Thong qua viéc so sanh toan dién céac chi tiéu ky
thuat, chi phi va hiéu qua thi coéng, két qua nghién ctu
s& 1a tai lieu tham khao hitu ich cho cac nha thau, cha
dau tu va co quan quan ly trong qua trinh ra quyét dinh.
DPong thoi, nghién ctru ciing gép phan 1am phong pha
thém co sé dit liéu vé cong nghé thi cong méng tai khu
vuc mién Trung néi chung va tinh Binh Dinh noi riéng.
2. Muc tiéu va phwong phap nghién cwu
2.1. Muc tiéu nghién ciru

Nghién ciru ndy nham so sanh hiéu qua giira coc khoan
nhoi duong kinh nho va coc ép truyén théng trong thi
c6ng méng nha cao tang tai tinh Binh Binh, tap trung
Va0 cac muc tiéu cu thé sau:

Panh gia hiéu qua ky thuat: So sdnh kha nang chiu
tai, do 14n, va anh huong dén nén dat cua hai loai coc

trong diéu kién dia chat dic thu tai Binh Dinh.

Phan tich hiéu qua kinh té: Tinh toan chi phi vat liéu,
nhan cdng, thoi gian thi cong dé xac dinh phuong an tdi
uu vé mat tai chinh.

Xay dwng quy trinh thi cong téi wu: Dé xuit quy
trinh &p dung cho ting loai coc, dam bao chat lugng va
tién do thi cong.

Pé xuit giai phap ky thuat: Pua ra khuyén nghi lya
chon loai coc phd hop dua trén dic diém dia chat, quy
md cong trinh va yéu cau ky thuat tai dia phuong.

2.2. Phuong phap nghién ciru

Dé dat dugc cac muc tiéu trén, nghién ctu ap dung
da dang cac phuong phap khoa hoc sau:

Phwong phap khiao sat thwe dia:Thu thap sé liéu
dia chat tai cac cong trinh nha cao tang ¢ Binh Dinh.
Panh gia hién trang thi céng coc tai cac du &n tiéu biéu.

Phwong phap mé hinh héa sé: Phan tich tng xu cua
coc dudi tac dong tai trong tinh va dong.

Phwong phap thwc nghiém: Thi nghiém nén tinh
coc (Static Load Test) dé xac dinh stc chiu tai thuc té;
Kiém tra chit luong vat lidu (bé tong, cét thép) theo
tiéu chuan TCVN.

Phwong phap phén tich hé théng:

So sanh tong thé cac yéu té ky thuat, kinh té, moi
treong gitra hai giai phap.

Dénh gia rui ro va do bén virng trong dai han.

Phuong phéap thng ké va xu ly sé liu:

Str dung phan mém SPSS, Excel dé phan tich di lidu
khao sat va thi nghiém.

Xay dyng biéu dd, bang so sanh hiéu qua giira hai
phuong phap.

2.3. Tiép can nghién ciru

Nghién ciu dugc thuc hién theo huéng két hop Iy
thuyét va thuc nghiém, bao gdm:

Phan tich tai liéu: Téng hop céc nghién ciru trude day
vé coc khoan nhdi va coc ép.

Khao sat thyuc té: LAy mau dit, danh gia diéu kién dia
chat tai Binh Pinh.

M6 phong va kiém chung: Déi chiéu két qua mé hinh
véi dir lieu thuc té ¢é dam bao do tin cay.

2.4. Pham vi nghién ciu
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Déi tugng nghién ctu: Coc khoan nhéi dudng kinh
nho (@150-300mm) va coc ép bé tong cét thép truyén
thong (2300-600mm).

Pham vi dia ly: Cac cong trinh nha cao tang (tir 10 tang
tré 1€n) tai tinh Binh Dinh.

Thoi gian nghién ciu: Dit liéu dwoc thu thap tir cac du
an thi cong trong giai doan 2020-2024.

Gidi han nghién ctru: Tap trung vao hiéu qua ky thuét
va kinh té, chua xét dén yéu té méi truong dai han.

3. Két qua nghién ciu
3.1. Két qua danh gia hiéu qua ky thuat

Bang 1: So sanh dic tinh ky thuat gidra hai loai coc

Coc ép
. Coc khoan
truyéen . .
Chi tiéu i nhoi Ghi chu
thong
(2250mm)
(2400mm)
) Thi
Surc chiu )
) nghiém
tai trung
R 120 =15 65+8 nén tinh
binh
, 15 coc
(tan/coc) xoq -
moi loai
Do lan sau Theo doi
1 ndm 12+2 9+15 tai 3 cong
(mm) trinh
Mtc do Do bang
rung dong | 5-7 0,8-1,2 may do
(mm/s) rung
S6 lwong
Dién tich
coc cho )
180-200 240-260 mong
nha 15
. 800m?
tang
Hiéu suét Tinh theo
vat lidu 2,4 2,9 thé tich
(tAn/m?) coc

Két qua nghién ctu tir Bang 1 cho thay su khac biét ré

rét vé dac tinh ky thuat gitra hai loai coc. Vé kha ning

chiu tai, coc ép truyén thong (@400mm) dat gié tri trung
binh 120+15 tan/coc, cao hon gan gap d6i so véi coc
khoan nhéi (@250mm) chi dat 65+8 tin/coc. Tuy nhién,
khi xét vé hiéu suat sir dung vat liéu, coc khoan nhoi thé
hién vu thé vuot troi véi 2.9 tdn/m3 so vai 2.4 tin/m3 cua
coc ép, tuong dwong hiéu suat cao hon 20.8%. Diéu nay
cho thiy mic du ¢ sirc chiu tai don nhé hon, coc khoan
nhdi sir dung vt liéu hiéu qua hon.

V& d6 6n dinh lau dai, két qua theo ddi tai cac cong
trinh thuc té cho thiy coc khoan nhdi c6 @6 lGn sau 1
nim (9+1.5mm) nhé hon ding ké so véi coc ép
(12+2mm), chang to kha ning lam viéc 6n dinh hon
trong diéu kién nén dat yéu tai Binh Dinh. Dic biét, coc
khoan nhdi thé hién wu diém vuot troi vé mirc do rung
dong khi thi céng, chi & mac 0.8-1.2 mm/s so vai 5-7
mm/s cia coc ép, giam tai 80-85% rung dong.

Vé sb lugng coc can thiét cho cong trinh nha 15 tang
(dién tich méng 800m2), coc ép yéu cau 180-200 coc, it
hon 25-30% so va&i 240-260 coc cua giai phap khoan
nhoi. Tuy nhién, sy chénh léch nay dugc bu dip boi kha
ning thi cong nhanh va it anh huéng dén moi trudng
xung quanh caa coc khoan nhbi..

3.2. Két qua phan tich hi¢u qua kinh té

Két qua phan tich chi phi thi céng cho thay nhirng khac
biét dang ké giira hai phuong phap. Xét vé chi phi truc
tiép, coc khoan nhoi c¢6 gia thanh don vi cao hon 32.4%
(2.45 triéu dong/m so véi 1.85 triéu ddng/m cua coc ép),
chu yéu do chi phi vat tu chiém ty trong Ién hon (62%
S0 V6i 58%). Tuy nhién, phuong phap khoan nhdi lai thé
hién nhiédu vu diém vuot troi khi xét téng thé du an.

V¢ nhan cong, coc khoan nhdi tiét kiém duoc 5 diém
phan traim (chi chiém 20% tong chi phi so véi 25% cua
coc ép) nho quy trinh thi cong dugc co gidi hda cao. Pac
biét, thoi gian thi cong dwgc rdt ngin dang ké (4-5
ngay/100 coc so Vi 6-7 ngay cua coc ép), gilp tiét kiem

28.6% thai gian, gop phan ddy nhanh tién d6 téng thé.
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Mot wu diém ndi bat khac 1 chi phi phét sinh cua coc
khoan nhdi thip hon téi 65.7% (120.000 dong/coc so Vi
350.000 dong/coc), cha yéu do khdng phai dau tu cac
bién phap giam chan, xir 1y rung dong nhu véi coc ép.
Nhu vay, mic du chi phi don vi cao hon, nhung xét vé
tong thé du an, coc khoan nhdi mang lai hiéu qua kinh té
cao hon nho tiét kiém thoi gian, nhan cong va giam thiéu
cac chi phi phat sinh, dc biét phu hgp véi cac cong trinh
c6 yéu cau tién d6 gap hoac thi céng trong khu vuc dong
dan cu.

3.3. Két qua mo phéng va thwc nghiém

Két qua md phong bang phan mém Plaxis cho thay su
khac biét ré rét vé dac tinh 1am viéc cua hai loai coc. Vé
tng suat phat sinh trong d4t nén, coc ép tao ra (tng suét
I6n nhét 3.2 MPa, cao hon 14.3% so v&i 2.8 MPa ciia coc
khoan nhéi. Piéu nay cho thiy coc khoan nhéi phan bé
tai trong dong déu hon trong nén dat. Do 14n du doan cua
coc ép (15mm) ciing 16n hon dang ké (36.4%) so véi coc
khoan nhdi (11mm), chung té kha nang lam viéc 6n dinh
hon cua giai phap khoan nhdi.

Vé do an toan, hé sé an toan cua coc khoan nhdi dat
2.3, cao hon 9.5% so v&i 2.1 cua coc ép, thé hién kha
niang dam bao an toan tét hon trong cac diéu kién lam
viéc khac nhau. Dac biét, pham vi anh huong cua coc
khoan nhdi chi khoang 6.2m, nhé hon 27% so véi 8.5m
cuia coc ép, cho thay wu thé rd rét khi thi cong trong khu
vuc c6 cac cdng trinh lan can.

Cac két qua nay khing dinh coc khoan nhdi c6 kha
ning phan bd tai trong tot hon, giam thiéu anh huéng dén
nén dat xung quanh va dam bao d6 6n dinh cao hon so
véi coc ép truyén théng, dac biét phu hop véi cac cong
trinh trong khu vuc dé thi c¢é nhiéu rang budc vé mat
khong gian va yéu cau khat khe vé do Ian.

3.4. Phan tich hiéu qua kinh té - ky thuat

Két qua nghién ciru cho thdy mdi phuong phap thi
cdng coc déu ¢ nhitng wu nhuge diém riéng khi xét trén

ca hai phuong dién kinh té va ky thuat.

V& hiéu qua ky thuat: Coc ép truyén théng thé hién uu
thé rd rét vé kha nang chiu tai don vi (12015 tin/coc so
voi 65+8 tan/coc cua coc khoan nhéi), dic biét phi hop
voi nén dat cat chat. Tuy nhién, coc khoan nhdi lai vuot
troi vé do 6n dinh lau dai (6 1Gn chi 9+1.5mm so véi
12+2mm), kha nang phan b tai déu trong dat nén (ung
suat I16n nhat 2.8MPa so véi 3.2MPa) va dic biét phi hop
véi dat sét yéu. Hé sé an toan cua coc khoan nhéi ciing
cao hon (2.3 so véi 2.1), dong thai giam t&i 27% pham
vi anh huong téi nén dat xung quanh.

Vé hiéu qua kinh té: Mac du chi phi don vi cua coc
khoan nhdi cao hon 32.4%, nhung xét tong thé lai mang
lai nhiéu loi ich kinh té dang ké: tiét kiém 28.6% thoi
gian thi cdng, giam 5% chi phi nhan cong va dac biét
giam t6i 65.7% chi phi phét sinh. Hiéu suat st dung vat
lidu caa coc khoan nhdi ciing cao hon 20.8%, giup t6i wu
héa chi phi vat tu.

3.5. Phan tich SWOT giai phap

Phan tich SWOT la céng cu quan trong dé danh gia
toan dién giai phap thi cdng. Ma tran SWOT (Bang 4)
cung cip cai nhin hé théng vé céac yéu t noi bo (diém
manh, diém yéu) va yéu té bén ngoai (co hoi, thach thic)
anh huong dén hiéu qua cua giai phép.

3.5.1. Giai phap coc ép truyén thong

Piém manh (Strengths) | Piém yéu (Weaknesses)

Kha nang chiu tai don vi Gay rung dong manh (5-

cao (12015 tin/coc) 7mm/s)

Chi phi don vi thap hon
(1,850,000d/m dai)

D6 10n 16n hon (12+2mm)

Thi c6ng nhanh ¢ dién tich

rong

Pham vi anh huong rong
(8.5m)

It phu thude vao diéu kién

dia chat phuc tap

Kho thi cong trong khu

vuc chat hep

Co hdi (Opportunities)

Théach thic (Threats)
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Ung dung cho cac du an 16n

ven do

Quy dinh ngay

nghiém ngat vé rung dong

cang

Phat trién cong nghé giam

chin

Khé khan khi thi cong
trong d6 thi

Téi uu hoa thiét ké giam chi

phi

Canh tranh véi cac cong

nghé mai

3.5.2. Gidi phap coc khoan nhoi dirong kinh nho

Piém manh (Strengths)

Piém yéu (Weaknesses)

Thi cbng linh hoat trong
khong gian hep

Chi phi don vi cao hon

(2,450,000d/m dai)

Rung dong thap (0.8-
1.2mm/s)

Stc chiu tai don vi thap
hon (658 tan/coc)

Do 1un nho (9+1.5mm)

Yéu cau ky thuat thi cong
cao

Hiéu suat vat liéu cao (2.9

tan/m3)

Phu thudc nhiéu vao chat

luong thi cong

Co hoi (Opportunities)

Théach thic (Threats)

Nhu cau ngay cang ting &
do thi

Canh tranh vé gié véi cong
nghé khac

Phat trién vat liéu va cong

nghé mai

Doi hoi nhan lyc trinh do

cao

Ung dung cho cong trinh
dac biét

Rui ro khi thi cdng trong
dat phirc tap

Phan tich SWOT di cung cip danh gia toan dién vé
hai giai phap thi cong mong. DSi véi coc ép truyén
théng, diém manh néi bat 1a kha niang chiu tai cao
(12015 tan/coc) va chi phi thap (1,850,000d/m), phu
hgp cho cac dy &an quy mé Ién & khu vyc it rang budc.
Tuy nhién, nhuoc diém chinh 1a gdy rung dong manh (5-
7mm/s) va d6 1an 16n (12+2mm), 1am han ché tng dung
trong do thi. Co hoi phat trién nam & cac dy an ven do,

trong khi thach thicc dén tir cac quy dinh ngay cang

nghiém ngat vé moi truong.

Vé coc khoan nhoi, giai phap nay to ra vugt trgi trong

moéi trudng d6 thi nho wu diém giam rung (0.8-1.2mm/s),

d6 1un nho (9+1.5mm) va tinh linh hoat cao. Tuy nhién,
chi phi cao hon (2,450,000d/m) va yéu cau k¥ thuat thi
cong phirc tap 1a nhitng rao can can vuot qua. Co hoi mé
rong thi truong rat Ion do nhu cau xay dyng d6 thi ting
cao, nhung dong thoi ciing phai ddi mat véi thach thirc
vé canh tranh cdng nghé va doi hoi nhan luc chét luong
cao.

Qua phan tich c6 thé thay, mdi giai phap déu c6 pham
vi tng dung phi hop riéng. Xu huéng phat trién trong
trong lai can tap trung vao viéc két hop wu diém cua ca
hai cong nghé, ddng thai khac phuc nhitng han ché hién
tai ¢é nang cao hiéu qua tong thé.

4. Két luan

Nghién ctru da chi rd su khac biét rd rét vé hiéu qua
ky thuat va kinh té gitra hai phuong phap thi cong méng
coc. Coc ép truyén thong to ra vuot troi vé kha nang chiu
tai (120£15 tin/coc) va chi phi ban dau thdp hon
(1,850,000d/m), phu hgp cho cac cdng trinh I6n & khu
vuc it rang budc. Trong khi d6, coc khoan nhdi duong
kinh nho thé hién wu thé rd rét vé do 6n dinh (d6 1Gn chi
9+1.5mm), kha nang thi cong linh hoat trong khéng gian
hep va dac biét phu hgp v6i méi trudng d6 thi nho giam
t6i 85% rung dong. Vé mat kinh té, mac du chi phi don
vi cao hon 32.4%, coc khoan nhéi mang lai nhiéu loi ich
tong thé nho tiét kiém 28.6% thoi gian thi cong va giam
65.7% chi phi phat sinh. Két qua nghién ctru khang dinh
mdi phuong phap déu cé pham vi ¢tng dung pha hop
riéng va viéc lya chon can dua trén dic diém cu thé cua
ting cong trinh, dia chat va méi truong xung quanh. Xu
hudng phat trién trong tuong lai can tap trung vao viéc
két hop uu diém cua ca hai cong nghé dé nang cao hiéu
qua tong thé trong xay dung méng nha cao tang.
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