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TOM TAT

Thanh phé Quy Nhon dang day manh qué trinh d6 thi hoa, kéo theo nhu cau xay
dung cac cong trinh c6 ting ham dé t6i uwu hoa khong gian str dung. Tuy nhién, viée
thi cong tang ham tai day gap nhiéu thach thic do diéu kién dia chét phic tap véi
16p dit yéu phan bd khong dong déu, muc nude ngdm cao (1.5-3 m), mit bang thi
cong chat hep va yéu cau nghiém ngat vé giam thiéu anh huong dén cac cong trinh
lan can. Trudce nhimg kho khan nay, giai phap coc khoan nhdi duong kinh nho (D <
300 mm) da dugc dé xuat nhu mot phuong an tdi uu nho kha ning thi cong linh
hoat trong khong gian han ché, giam thiéu rung dong va tiéng 6n, dong thoi dam
bao do on dinh cao voi d6 lun dudi 5 mm. Cac dy an thyc té tai Quy Nhon di
chimg minh hiéu qua ctua phwong phap nay véi viée rut ngin 30% thoi gian thi
cong, tiét kiém 20% chi phi so véi cac giai phap truyén thong nhu coc ép hay coc
Barrette. Nghién ctru nay khong chi phan tich cac wu diém k§ thuat va kinh té cua
coc khoan nhdi dudng kinh nhé ma con dua ra cac s liéu cu thé tir thuce té thi cong,
tir d6 d& xuét giai phap tdi wu cho cic cong trinh twong tu trong twong lai.

Application of Small-Diameter bored piles in basement construction of

buildings in Quy Nhon city
Tran Phi Dung', Huynh Phung Hung'*, Ngo Van Tin?

'Ouang Trung University, 327 Dao Tan Street, Nhon Phu Ward, Quy Nhon City, Binh Dinh Province, Vietnam

’Kim Son General Co., Ltd., An Nghia, Hoai An District, Binh Dinh Province, Vietnam

* Corresponding Author: hphung@gqtu.edu.vn

ARTICLE INFO

Received: Mar 3%, 2025
Revised: Mar 11%, 2025
Accepted: Mar 22", 2025
Published: Apr2m, 2025
KEYWORDS

Bored piles;

Small diameter;
Basement;

Quy Nhon geology;
Retaining wall;

Construction.

ABSTRACT

Quy Nhon city is accelerating its urbanization process, leading to a growing
demand for buildings with basements to optimize space utilization. However,
basement construction in this area faces numerous challenges due to complex
geological conditions, including uneven distribution of weak soil layers, high
groundwater levels (1.5-3 meters), limited construction space, and strict
requirements to minimize impact on adjacent structures. To address these
difficulties, small-diameter bored piles (D < 300 mm) have been proposed as an
optimal solution thanks to their flexibility in tight spaces, reduced vibration and
noise, and high stability with settlement kept under 5 mm. Practical projects in Quy
Nhon have demonstrated the effectiveness of this method, showing a 30% reduction
in construction time and 20% cost savings compared to traditional methods such as
driven piles or Barrette piles. This study not only analyzes the technical and
economic advantages of small-diameter bored piles but also presents specific data
from actual construction projects, thereby proposing optimized solutions for similar
future developments.
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1. PAT VAN PE

Trong bdi canh qua trinh do thi hoa dién ra manh mé
tai thanh pho Quy Nhon, nhu cau vé cac cong trinh cao
tang co tang ham ngay cang tré nén cap thiét. Xu hudng
nay xudt phat tir bai toan quy hoach d6 thi khi dién tich
dat trong ngay cang thu hep, trong khi nhu cau vé khong
gian sinh hoat, thuong mai va ha ting ky thuat ngam
khong ngimg gia ting. Tuy nhién, cong tac thi cong tang
ham tai Quy Nhon dang d6i mat v6i nhiing thach thirc da
chiéu mang tinh dic thu.

Vé mat dia ky thuét, khu vic Quy Nhon c6 ciu tric
nén dat kha phirc tap v6i sy phan b6 khong dong nhét ciia
cac 16p dat yéu, cha yéu 1a sét pha va cat min, xen ké& cac
16p dat c6 tinh nén lin cao. Pic biét, muyc nudc ngam
néng (chi tir 1.5-3m so v6i mit dat) tao ra ap luc thuy tinh
déng ké 1én thanh hd dao, dong thoi lam ting nguy co sut
lo dat trong qua trinh thi cong. Cac giai phap xur ly nude
ngam truyen thong nhu hé théng giéng hat nude hay
tuong chin thuong khong dat hiéu qua téi wu trong diéu
kién nay.

Vé khong gian thi cong, da s6 cac du 4n tai trung tam
thanh phé déu ndm trong cac 16 dét co dién tich han ché,
bao quanh béi cac cong trinh hién hitu. Piéu nay dit ra
yéu cau khét khe v& k¥ thuat thi cong phai dam bao khong
gdy anh huong dén cac cong trinh 1an can, dic biét 1 van
dé kiém soat d6 lun va rung dong. Cac phuong phap thi
cong truyén thong nhu coc ép hay coc Barrette thuong gép
nhiéu han ché trong bdi canh nay do yéu ciu mit bang
rong va kha nang gay rung dong 16n.

Truge nhing thach thire d6, giai phap coc khoan nhoi
duong kinh nho (D < 300mm) di xuat hién nhu mot
phuong an t6i wu. V& mit k¥ thuat, phuong phép nay c6
vu thé vuot troi nhd kha ning thi cong trong khong gian
hep v6i thiét bi khoan c6 kich thude nho gon. Qua trinh
thi cong bang phuong phap khoan xoay sir dung dung dich
bentonite gitip 6n dinh thanh hé khoan hi¢u qua, dong thoi
giam thiéu t6i da do rung va tiéng 6n so vé6i cac phuong
phap dong coc truyén thdng. Dic biét, kha ning thich ng
linh hoat v6i nhiéu loai dia chit khac nhau giup phuong
phap nay phat huy hiéu qua trong diéu kién dia chat phirc
tap cua Quy Nhon.

Vé hiéu qua kinh té, cac sd liéu thuc té tir cac duy an tai
Quy Nhon cho thiy giai phap nay gitip tiét kiém khoang
20-25% chi ph1 so v&i phuong phap coc ép truyén thong,
cha yéu nho giam chi phi vat tu (do dudng kinh coc nho),
giam chi phi nhan céng (do quy trinh thi cong don gian
hon) va giam chi phi xtr Iy phat sinh. Thoi gian thi cong
dugc rat ngan dang ké (khoang 30%) nhd kha ning trién
khai dong thoi nhidu vi tri thi cong trén cling mit bing
hep.

Céc két qua giam sat thyc té tai cac cong trinh tng
dung phuong phap nay ¢ Quy Nhon cho thay d6 lun cia
cong trinh lan can dugc kiém soat & mirc dudi 5mm, dat
yéu cau khit khe cua tiéu chudn TCVN 9362:2012. Dic
biét, hé thong tuong vay bang coc khoan nhdi duong kinh
nho két hop neo phu da chiimg minh hi¢u qua vugt trdi
trong viéc on dinh hd dao sau tai cac khu vuc c6 muc
nude ngim cao.

Nghién ctru nay khong chi phén tich sau cic wu diém
veé mat k¥ thuat va kinh té cta giai phap, ma con cung cap

cac sb liéu thuc nghiém chi tiét tir cac du 4n thuc té tai
Quy Nhon, bao gém Kkét qua thi nghiém tai trong tinh,
kiém tra chat lugng coc bang phuong phép siéu am (PIT),
va két qua gidm sat do Iun bang cac thiét bi chuyén dung.
Trén co s& d6, nghién ctru d¢ xuét cac giai phap téi wu cho
thi cong tang ham trong diéu kién dic thu cua Quy Nhon,
¢6 thé ap dung mo rong cho cac d6 thi ven bién cé didu
kién tuong tu.

2. MUC TIEU VA PHUONG PHAP NGHIEN CUU
2.1 Muc tiéu nghién ciru

Nghién ctru nay dugc thuc hi¢én nham dat dugc cac
muc tiéu cu thé sau:

2.1.1 Danh gia hi¢u qua ky thudt cia giai phap coc khoan
nhoi duong kinh nho trong dicu kién dia chat dac thu tai
Quy Nhon, tap trung vao:

0 Kha nang chiu tai va d¢ on dinh cta hé coc
o Hiéu qua kiém soat do 1tin va bién dang nén dat

o Anh huong ciia myuc nude ngam cao dén chat lugng
thi cong

2.1.2 Phan tich hi¢u qua kinh 1é thong qua so sanh toan
dién véi cac phuong phap truyén thong veé:

o Tong chi phi du tur va chi phi van hanh
o Thoi gian thi cong va hiéu suét lao dong
o Chi phi bao tri va tudi tho cong trinh

2.1.3 Xay dung quy trinh thi cong t6i wu cho coc khoan
nhoi duong kinh nho trong dicu kién:

o Mit bang thi cong han ché
o Dia chit phuc tap va myc nuée ngam cao

0 Yéu cau nghiém ngdt vé an toan cho cong trinh lan
can

2.1.4 Pé xudt gidi phdp kj thugt nang cao hiéu qua ung
dung phuong phap nay tai cac d6 thi ven bién c6 diéu kién
tuong tu Quy Nhon.

2.2 Phwong phap nghién ctru

Nghién ctru ap dung da dang cac phuong phap khoa
hoc sau:

2.2.1 Phwong phdp khdo sdt thuc dia:

o Thu thap mau dét tai céc do sau khac nhau (0-20m) &
5 vi tri trong yéu

o Do dac cac chi tiéu co 1y dat nén (y, ¢, ¢, E) theo
TCVN 4195-2012

o Quan tric myc nudc ngam theo mua bang hé thong
piezometer

2.2.2 Phwong phdp mé hinh héa sé:

o Str dyng phan mém Plaxis 2D/3D mé phong tuong
tac coc - dat nén

o Phén tich phi tuyén tmg xtr ciia hé coc dudi tac dung
tai trong

o Panh gi4 anh huéng cua cac thong s thiét ké (D, L,
khoang cach coc)

JSLHU, Issue 21, April 2025



Ung dung coc khoan nhéi dwong kinh nhé trong thi cong tang ham cdc cong trinh xdy tai thanh phoé Quy Nhon

2.2.3 Phuwong phap thwc nghié¢m:

o Thi nghié¢m tai trong tinh theo ASTM D1143 trén 15
coC mau

o Kiém tra cl}ét lugng coc bang phwong phép siéu 4m
(PIT) va dong bien dang nhd

o Thi nghiém kiém tra cudong do bé téng coc tai cac do
tudi khéac nhau

2.2.4 Phwong phdp phén tich h¢ thong:

o banh gia da tiéu chi (MCDA) cac phuong an thi
cong

o Phan tich 6 nhay ctia cic thong s thiét ké

o Xay dung ma tran SWOT cho giai phap dé xuat
2.2.5 Phwong phdp théng ké va xir Iy s6 ligu:

o Str dung phan mém SPSS dé xir Iy s6 liéu do dac

o Phén tich hdi quy cac yéu t6 anh huong dén chit
luong coc

o Kiém dinh gia thuyét bing phuong phap ANOVA
2.3 Tiép can nghién ctru
Nghién ctru duge thuc hién theo quy trinh hé thong:

1. Banh gia hién trang — 2. Phan tich s6 lidu — 3. Mo
hinh héa — 4. Thuc nghiém hién truong — 5. bPé xuét
giai phap. Cac s lidu duoc thu thap tir 3 dy an tiéu biéu
tai Quy Nhon trong giai doan 2020-2023, dam bao tinh
dai dién va d¢ tin cdy khoa hoc.

2.4 Pham vi nghién ciru
Nghién ctru tap trung vao:
«  Coc khoan nhdi duong kinh 250-300mm
* D0 sau thi cong 12-20m
+ Dibu kién dia chat dac trung tai Quy Nhon
+  Cong trinh ¢6 1-2 ting ham trong khu vuc d6 thi

Két qua nghién ctru s& cung cip co sé khoa hoc va
thyc tien cho viéc ing dung rong rai giai phap nay tai cac
d6 thi ven bién Viét Nam.

3. KET QUA NGHIEN CUU VA PHAN TiCH
3.1 Pic tinh dia chét khu vye nghién ciru

Khao sét dia chét tai 5 vi tri trong diém & Quy Nhon,
bao gdm cac thong s6 co 1y quan trong cua cac 16p dit
phan b trong khu vuc. Dit liéu nay dong vai trd then chdt
trong viéc danh gia diéu kién nén méng, du bao kha ning
chiu tai va ¢ Iun cua cong trinh, d(“)ng thoi hd tro thiét ké
giai phap xur 1y nén pht hop. Dudi déy 1a phan tich chi tiét
cac didc tinh dia k¥ thuat ctia timg 16p dat dya trén bang
két qua.

Bang 3.1 Trinh bay két qua khdo sat dia chdt tai 5 vi tri trong

lap 2.5

Sét 3.0- 17.5 18 28 6.2 10-15
pha 6.0

Cat 2.0- 18.2 30 5 15.8 15-20
min 4.0

Cat >6.0 19.0 32 2 28.5 20-25
trung

Ghi chu: y - Trong luong riéng; ¢ - Goc ma sat trong; ¢
- Luc dinh; E - Module dan hoi; Nso - Chi s6 SPT

Két qua khao sat dia chét tai 5 vj tri trong diém & Quy
Nhon (Béng 3.1) cho thay sy phan tang rd rét vé tinh chat
co 1y cua cac 16p dat. Lop dat 1ap (day 1.0-2.5 m) c6 kha
nang chiu tai yéu (y = 16.8 kN/m?, Nso = 5-8) do module
dan hoi thip (4.5 MPa) va lyc dinh nho (12 kPa), doi hoi
xtr Iy nén trudce khi thi cong. Lép sét pha (day 3.0-6.0 m)
v0i luc dinh cao (28 kPa) nhung gbc ma sat trong thap
(18°) dé gay Iin léch, can gla c0 néu dat mong noéng.
Trong khi d6, hai 16p cat min va cat trung thé hién dac
tinh wu viét: 16p cat min (¢ = 30°, E = 15.8 MPa) phu hop
cho mong bang, con 16p cat trung (¢ = 32°, E = 28.5 MPa,
Nso = 20-25) 1a ting chiu lyc 1y twong cho moéng coc nhd
chiéu day 16n (>6 m) va d6 chit cao. Két qua nay lam co
s& dé xudt giai phap mong téi wu, dong thoi canh bao rui
ro lun tai cac lop dat yéu, dac biét khi co tai trong dong
hodc nude ngam dang cao.

3.2 Két qua thi nghiém coc miu

Ket qua thi nghiém nén tinh coc don tai hién truong
cung cap cac thong so quan trong vé kha ning chiu tai, do
lan va hé sb an toan cia ba loai coc bé tong (C1, C2, C3)
v6i cac kich thude va chiéu dai khac nhau. Dit lidu nay
gitip danh gia hiéu qua lam viéc cua coc trong diéu kién
dat nén thyc té, ddng thoi kiém tra mirc do phu hop giita
tai trong thiét k& va kha ning thyuc t& cua coc. Phan tich
duéi ddy s& 1am rd mbi quan hé giita kich thude coc, chidu
dai coc, tai trong thiét ké va do lan, tir d6 dua ra nhan dinh
vé kha nang tmg dung trong thiét k& mong coc cong trinh.

Bang 3.2 Két qua thi nghiém tdi trong tinh (ASTM D1143)

Coc D (mm) L (m) Tai P lin HE sb
trong (mm) an toan
thiét ké
(kN)

Cl 250 12 400 8.2 2.1

C2 300 15 500 9.5 2.3

C3 300 18 600 11.8 2.0

diém & Quy Nhon:
Lép  Chiéu vy 00 ¢ E Nao
dat day (kN/m?) (kPa)  (MPa)
(m)
Pit 1.0- 16.8 24 12 45 5-8

Két qua phan tich thi nghiém nén tinh coc don cho
théy kha nang chiu tai cua cac loai coc co sy khac biét rd
rét theo kich thudc va chidu dai. Coc C2 (D=300mm,
L=15m) thé hién hiéu suat t6i uu nhat khi chiu tai 500kN
v61 d6 Iun 9.5mm va hé sb an toan 2.3, cao hon so véi C1
(400kN, 8.2mm, FS=2.1) va én dinh hon C3 (600kN,
11.8mm, FS=2.0). Mac du C3 c6 kha nang chiu tai 16n
nhit nhung hé s6 an toan & ngudng t6i thiéu chdp nhén
duoc, dong thoi d6 lan 16n nhit trong nhom (11.8mm) cho
thdy can than trong khi ing dung cho cong trinh yéu ciu
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d6 6n dinh cao. Dir liéu nay khang dinh mdi quan hé ty 1é
thudn giira kich thudc coc voi kha nang chiu tai, nhung
cling chi ra ring viéc ting chiéu dai coc qua muc (nhu
truong hop C3) c6 thé lam giam hiéu qua kinh té-ky thuat
do hé sb an toan giam va do lin tang. Két qua khuyén
nghi vu tién sir dung coc C2 cho cac cong trinh thong
thudng, trong khi C1 phu hop v6i hang muc phu trg va C3
can duoc danh gia bo sung vé diéu kién dia chit ting sau
trude khi ap dung.

3.3 Chit lwgng coc kiém tra bing PIT

Két qua kiém tra chit luong coc bang phuong phap
siéu am (PIT) va danh gi4 hiéu qua kiém soat do lun cung
cép nhing thong tin quan trong vé chit lugng thi cong va
kha nang lam viéc thuc té cua hé théng coc. Phan tich
duéi day s& 1am rd mdi quan h¢ gitra tbc do song siéu am,
ty 1¢ khuyét tat voi chit luong coc, dong thoi danh gia
hiéu qua cong tac kiém soat do lin trong qua trinh thi
cong.

Bang 3.3 Két qua kiém tra chdt hrong bing phwong phdp siéu
am

Bang 3.4 Két qua quan tric dj lim cong trinh lan cdn

Du an Vi tri by lin Thoi gian Tiéu
max on dinh chuan
(mm) (TCVN

9362)

Chungcue Ml 3.2 25 <Smm

Al -

Nguyén

Tét Thanh

TTTM M2 4.1 30 <Smm

Cho 16n —

Quy Nhon

Anya M3 2.8 20 <5mm

Premier

Hotel

Vi tri Téc dp song Danh gia Ty 1& khuyét
(m/s) tat (%)

Coc 1-5 3800-4100 Tét <5%

Coc 6-10 3500-3790 Kh4 5-10%

Coc 11-15 3200-3490 Patyéuciu  10-15%

Két qua kiém tra chat lugng coc bang phwong phap
siéu 4m (PIT) cho thdy sy phan hoa rd rét vé chét luong
gitta cac nhom coc. Nhém coc 1-5 dat chét luong tdt nhat
v6i toe do song siéu am tir 3800-4100 m/s va ty 1é khuyét
tat dudi 5%, ching to qua trinh thi cong duoc kiém soat
tdt va vat liéu dat chét luong cao. Nhom coc 6-10 cd chét
lwong kha véi tée do song 3500-3790 m/s va ty 18 khuyét
tat 5-10%, van dam bao yéu cau ky thuat nhung can luu y
trong qué trinh sir dung. Péang chu y 1a nhom coc 11-15
chi dat mirc yéu cu ti thiéu vé6i tbe d6 song 3200-3490
m/s va ty 1& khuyét tat 10-15%, diéu nay cho thay kha
nang ton tai cac khiém khuyét trong cau trac coc. Két qua
kiém soat d6 Iin cho thdy mbi tuong quan 13 rét giita chat
luwong coc va d9 lun, trong do6 cac coc chét luong tdt co do
lan thip hon 15-20% so véi coc chat lugng trung binh.
Diéu nay khang dinh tam quan trong ctia cong tac kiém tra
chét luong trong viéc dam bao hi€u qua lam viéc cia hé
théng moéng coc. Nhom coc 11-15 can duge theo ddi dic
biét va xem xét cac bién phap xir 1y bd sung néu can thiét
dé dam bao an toan cho cong trinh.

3.4 Hiéu qua kiém soat dd lin

Quan tric do lun tai cac cong trinh 14n cén trong qué
trinh thi cong méng coc cung cap nhiing thong tin quan
trong vé higu qua ciia cic bién phap kiém soat lan. Phan
tich dudi day s€ danh gia muc d9 anh hudng cuia thi cong
dén cac cong trinh xung quanh thong qua céc chi s6 do lin
t6i da va thoi gian 6n dinh, dong thoi so sanh vdi tiéu
chudn cho phép theo TCVN 9362.

Két qua quan tric d6 lun tai cac cong trinh 1an can
(Bang 3.4) cho thay hiéu qua tich cyc ciia cic bién phap
kiém soat lun trong qua trinh thi céng. Ca ba vi tri quan
trac déu c6 do lun t6i da (2.8-4.1mm) nam dudi gidi han
cho phép theo TCVN 9362 (<5mm), trong d6 Anya
Premier Hotel (M3) ghi nhan d¢ lun thap nhat (2.8mm) va
thoi gian 6n dinh ngan nhat (20 ngay), ching to nén dat
tai day c6 kha nang 6n dinh nhanh. Trong khi d6, TTTM
Cho 16n (M2) c¢6 d6 lin cao nhat (4.1mm) va thoi gian 6n
dinh dai nhat (30 ngay), phan anh anh hudng cua diéu
kién dia chat phuc tap hodc tai trong cong trinh 16n hon.
Két qua nay khing dinh cac bién phép thi cong hién tai da
dam bao an toan cho cong trinh 1an can v&i hé s an toan
tir 1.28 dén 1.79, dong thoi chi ra sy can thiét phai tiép tuc
giam sat chat ché dbi voi cac vi tri o do lun gan sat giGi
han cho phép nhu M2 dé kip thoi diéu chinh bién phap thi
cong khi can thiét.

3.5 Phan tich hi¢u qua kinh té - k§ thuat

Viéc lya chon phuong phap thi cong coc phu hgp dong
vai tro quan trong trong viéc dam bao hiéu qua kinh té va
k§ thuat cta cong trinh. Bang 3.5 cung cép dir liéu so sanh
gitta 3 phuong phap thi cong phd bién: coc ép, coc
Barrette va coc khoan nhdi D nhé. Phén tich dudi day sé
danh gia wu nhuoc diém cia ting phuong phap dya trén
cac tiéu chi chi phi, thoi gian thi cong, 9 lin, yéu cau mat
bang va murc d6 on.

Bang 3.5 So sdanh cac phwong phdp thi cong

Chi tiéu Coc ép Coc Barrette Coc  khoan
nhoi D nhé

Chi phi (trigu 3.5 4.2 2.8

VND/m)

Thoi gian 45 60 30

(ngay/100

coc)

Do luin max 8.0 6.5 3.2

(mm)

Mat bang yéu 150 200 80

cau (m?)
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Mic 40 on 85 75 65
(dB)

Két qua phan tich hiéu qua kinh té - k¥ thuét cia ba
phuong phap thi cong coc cho thdy coc khoan nhdi D nho
1a giai phap toi wu nhat khi dat duoc su can bang gitta chi
phi (2.8 triéu VND/m), thoi gian thi cong (30 ngay/100
coc) va chét luong k¥ thuat (@6 1an chi 3.2mm). Phuong
phap nay khong chi tiét kiém dugc 20-33% chi phi so véi
coc ép va coc Barrette ma con yéu ciu dién tich mat bang
nho nhit (80m?) va gdy it tiéng on nhat (65dB), dic biét
phu hop véi cac cong trinh trong do thi. Trong khi do, coc
¢ép tuy c6 chi phi trung binh (3.5 triéu VND/m) nhung gay
dd Iun 16n (8.0mm) va tiéng on cao (85dB), con coc
Barrette dii cho d¢ lan tét hon (6.5mm) nhung c¢6 chi phi
cao nhét (4.2 triégu VND/m) va thoi gian thi cong 1au nhat
(60 ngay). Nhu vay, tily theo diéu kién cu thé cua ting
cong trinh ma cé thé lya chon phuong phap phi hop,
trong d6 coc khoan nhdi D nhé duoc wu tién cho cac du an
can ti wu ca vé kinh té 13n k¥ thuat, dic biét & nhitng khu
vuc c¢6 khong gian han ché va yéu ciu nghiém ngit vé
tiéng on.

3.6 Phan tich SWOT giai phap

Phén tich SWOT 1a cong cu quan trong dé danh gia
toan dién gidi phap thi cong trong khong gian hep. Ma
tran SWOT (Bang 3.6) cung cap cai nhin hé thong Ve cac
yéu t6 noi bo (diém manh, diém yeu) va yéu td bén ngoai
(co hoi, thach thirc) anh huong dén hiéu qua cua giai

phap.
Bang 3.6 Ma tran SWOT danh gia gidi phap

Piém manh (S)

Piém yéu (W)

* Thi cong trong khong gian
hep

* Giam 30% thoi gian

« Kiém so4t d6 lan <5mm

« Yéu ciu cao v& tay nghé
cong nhan

« Chi phi thiét bi ban diu cao

« Phy thudc vao chét lwong

dung dich bentonite

Co hoi (O) Théch thuc (T)

« Nhu cdu xay dung ngdm ting + Canh tranh véi cong nghé
mdi

« Chinh séch phat trién d6 thi  + Rui ro dia chét phuc tap

« Quy chudn thi cong chua
hoan thién

« Tiém ning tmg dung rong rai

Két qua phan tich bang 3.6. néu r6 giai phap thi cong
trong khong gian hep thé hién nhiéu wu diém ndi bat vé
kha nang thich ung véi mdi trudong do thi chat hep (S1),
rt ngén 30% thoi gian thi cong (S2) va kiém soat tbt do
lan du6i Smm (S3). Tuy nhién, gidi phap nay cting boc 16
mot s6 han ché dang ké nhu y&u céu cao vé tay nghé cong
nhan (W1), chi phi dau tu thiét bi ban dau 16n (W2) va su
phu thudc vao chat lugng dung dich bentonite (W3). vé
co hoi phat trién, nhu cau ngay cang tang dbi véi cac cong
trinh ngdm (O1) cung véi sy hd trg tir chinh sach phat
trién do thi (02) tao diéu kién thuén loi ¢é mo rong img

dung phuong phap nay (03). Tuy vay, giai phap ciing dbi
mat voi nhitng thach thirc khong nho tir sy canh tranh cua
cong nghé méi (T1), rii ro dia chat phirc tap (T2) va hé
thong quy chuan thi cong chua hoan thién (T3). D¢ phat
huy toi da hiéu qua, can tap trung dao tao nang cao tay
nghé cong nhan, giam thiéu sy phu thudc vao bentonite,
dong thoi chu dong nghién ciru ing dung coéng nghé mai
nham nang cao ning luc canh tranh va giam thiéu rai ro
trong thi cong.

4. KET LUAN VA KIEN NGHI
4.1 Két luan

Nghién ctru da ching minh hiéu qua vuot troi cua giai
phap coc khoan nhoi duong kinh nho6 (D < 300 mm) trong
thi cong tang ham tai Quy Nhon, dic biét trong dleu kién
dia chat phuc tap véi 1op dat yéu, muc nuéc ngam cao

(1.5-3 m) va khong gian thi cong han ché. Cac két qua ndi
bat bao gom:

Kiém soat do lan du6i 5 mm (dat TCVN 9362), giam
30% rung dong va tiéng on so voi phuong phap truyén
thong.

Kha nang thich Gmg cao voi dia chat da dang nho su
dung dung dich bentonite 6n dinh thanh ho khoan.

Tiét kiém 20-25% chi phi nho giam vt tu va thoi gian
thi cong (30 ngay/100 coc)

Giam 40% dién tich mat bang thi cong (chi can 80 m?)
s0 voi coc ép hoac Barrette.

Giam thiéu tac dong dén cong trinh l1an can, phu hop
véi quy hoach d6 thi chat hep.
4.2 Kién nghi

U:u tién st ‘dung coc khoan nhdi D nhé cho cac du z:m
cao tang 1-2 tang ham tai Quy Nhon va d6 thi ven bién
tuong tu.

Két hop hé thong tuong vay + neo phu dé tang 6n dinh
h dao trong diéu kién nudc ngdm cao.

Pau tu dao tao cong nhan ki thuat cao, chuén hoa quy
trinh thi cong.

Nghién ctru thay thé mot ph?ln bentonite béng vat liéu
than thién moi truong.

Xay dung quy phuén riéng cho thi cong coc khoan
nhoi D nho trong diéu kién dia chat dac thu.

Khuyén khich Ung dung cong ngh¢ giam sat d6 lan
thoi gian thye (IoT) dé gidm rui ro.
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