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BIEN PHAP KY THUAT THI CONG
COC KHOAN NHOI

2. QUY TRINH KY THUAT THI CONG CQC KHOAN NHOI
2.1. Trinh tu thi cong

Quy trinh thi céng coc khoan nhdi gdm cac cong doan chinh sau:
1. Dinl} V1 tim coc Tim coc A Al
Ha ong vach (Casing)
Khoan tao 16 O i
Vét day hd khoan
Thoi rira 1an dau
Lap dat cot thép
Ha 6ng d6 bétong

1.5m

1.5m

2.0m

Thoi rira 1an hai

© 0N kW

. Do bé tong
10. Rt dng vach DINH VI TIM COC

2.3. Quy trinh thi cong chi tiét
2.3.1. Dinh vi tim coc

Vi tri tim coc phai dugc xac dinh dung theo ban v& thiét ké. Trudc khi khoan, mdi tim coc s& duoc
gui vao cac vi tri A, Al, B, Bl nhu trén hinh vé
duoc danh dau béng 4 coc thép. Muc dich cua viéc
dung cac diém gui nay la dé dinh vi tim coc khi ha
6ng vach. Cac diém nay phai dugc bao vé va duy tri
dén khi ha va kiém tra xong dng vach.
2.3.2. Hg ong vich

Ong vach (Casing) dugc dung dé bao vé thanh

16 khoan & dau coc, tranh 16 dat bé mat, bao vé
khong cho dat da, thiét bi roi xuéng hd khoan dong
thoi 1a 6ng dan hudng cho subt qué trinh khoan tao

16. Bén canh d6, éng vach con cé tac dung lam san
o B — _ dd tam dé budc ndi, lf’lp dung cbt thép, 1Eip dung va
Ong vich , ~ A A1 AA

: 1 I thao d& ong do bé tong.
l e Ong vach co6 duong kinh thay ddi theo kich

thudc coc thi cong. Chiéu dai 6ng vach dao dong

trong khoang tur 1,5 - 3m va c6 do day khoang 3mm.

e Trang 1

Ha ong vach
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TECHNICAL METHOD FOR THE CONSTRUCTION
OF BORED PILES

2. TECHNICAL PROCEDURE FOR THE CONSTRUCTION OF BORED PILES

2.1. Construction sequence

Construction procedure of bored piles consists of the following main stages:
1. Locate the pile center position pile center A Al

Insert Casing

Drilling hole »

Dredge bottom

£

The first cleaning 1.5m

1.5m

Insert of steel cage

Insert tremie pipe

2.0m

The second cleaning

ek WD

Pouring the Concrete
LOCATE THE PILE
CENTER POSITION

10. Removing Casing

2.3. Detailed construction procedure
2.3.1. Locate the pile center

Position of the pile center must be correctly identified in the design drawing. Before drilling, each
pile center will be sent to A, Al, B, and B1 as shown
on the figure and marked with 4 steel pile. The
purpose of using these points is locating the pile
center when insert casing. These points must be
protected and maintained until casing has been
inserted and checked already.

2.3.2. Insert casing

Casing be used to protect hole wall at pile head,
prevent surface landslides, protect the rock, soil and
equipment from falling into the hole and be a guide

_ pipe at the same time during drilling. In addition,
———i—— casing also acts as a temporary support floor to tie

FoEvech I up, insert steel cage, insert and remove the tremie

pipe.
Casing diameter changes according to pile

diameter. Casing length in the range of 1.5 — 3m and
thickness is about 3mm.

. Page 1
Insert casing
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Pé ha 6ng véach, dau tién dung may khoan khoan tao 16 tai dang vi tri tim coc voi dudong kinh 16n
hon dudng kinh 1y thuyét ctia coc khoang 01cm bang cach lap vao mili khoan thém mot dai sat dé mo
rong hd khoan t6i d6 sau tuong duwong chiéu dai ciia 6ng vach, sau d6 ding can khoan xoay va ha éng
vach dén cao d6 thich hop.

2.3.3. Khoan tao 16

s Sau khi dit xong 6ng vach s& tién hanh
I khoan tao 15 coc dén do sau theo thiét ké.

Cong tac khoan sir dung xe khoan duoc
thiét ké tir xe cude voi kich thude miii khoan
tuong tmg voi dudong kinh coc tung loai. May
khoan s€ dugc dua vao dang vi tri, phai dam
bao ndm ngang, can khoan phai duoc kiém tra
d6 thang dung va thing bang bing qua roi
trong sudt qua trinh khoan.

Chiéu siu hd khoan cé thé xac dinh

chinh x4c bang cach dung qua doi day bang,

Mot g SIARES — duong kinh khodng Scm budc vao dau thudce
dich khoan | \ day tha xuong day ho khoan hodc gan dung
I | bang cudn cap hodc chiéu dai can khoan.

Do dia tang hau hét 1a ting sét nén khong
_ can dung bentonite hodc chi dung vira du trong
Mai khoan |/|f qua trinh khoan.

2.3.4. Vét day hé khoan
Khoan tao 16 Sau khi d@g khoan va kéo mul‘khoar}
1én, st dung miii khoan vét c6 day bang dé

lam sach hé khoan.
2.3.5. Théi rira lan diu
Cong tac st dung miii khoan vét dé vét day hd khoan chi vét duge nhiig dat d4 to, nhung van con
rat nhiéu cin lang bé khac. Chinh vi vay, viéc xir Iy can ling bang bom tuan hoan 14 cuc ky can thiét.
Sau khi ha miii khoan vét, tién hanh bom dung dich khoan vao can khoan dan xuéng day hd khoan
va dung dich khoan s& bi day 1én theo hd khoan va s& mang theo nhiing cin ling nho ma miii vét khoan
vét 1én duoc. Thoi gian bom dung dich khoang 15 phiit va qué trinh thoi rira 1an dau két thuc.

Trang 2
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To insert casing, drill a hole correctly at pile center position with hole diameter 1cm larger than
the theoretical pile diameter by inserting an iron belt into drill bit to extend the hole to an equivalence
depth to the casing length, then use the drill arm to revolve and insert casing to the appropriate height.

2.3.3. Drilling hole

Drilling hole to the design depth after
the casing has been inserted already.

Drilling by using the drilling vehicle is
designed from wheeled excavator with bit size
corresponding to each type of pile diameter.
Drilling machine will be placed in the correct
position, ensure be horizontal, the drilling arm
shall be checked for verticality and balance by
a plumb bob during drilling.

Borehole depth can be accurately
determined by using a flat bottom bob, about
Scm diameter, tied to the measuring tape and

Collection pit

of drilling fluid casine drop down the bottom of the borehole or

roughly equal to the cable coil or drilling arm
length.
Because stratum is mostly clayey soil, so

il it there is no need to use bentonite or just
1

enough during drilling process.

2.3.4. Dredge borehole bottom
Drilling hole ) o ) )
When finish drilling and pulling bit up,

using a reaming drill bit with flat bottom to
clean the borehole.

2.3.5. The first cleaning

Using a reaming drill bit to dredge borehole bottom only for large soil and rock, but there are still
many other small sediments. Therefore, the treatment of sediment by circulation pump is extremely
necessary.

After lowering reaming drill bit, the drilling fluid is injected into the drilling arm leading to the
bottom of the borehole and the drilling fluid will be pushed up and carried the small sediments that the
reaming drill bit can dredge. The pumping time is about 15 minutes and the first cleaning process is
finished.
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2.3.6. Lap dgt cit thép
a. Gia céng cot thép:
Két cau sit: theo thiét ké
Cot thép duoc gia cong theo
dung ban v& thiét ké thi cong.
Céc cot thép doc va ngang duoc
ghép thanh 16ng cbt thép bang cach
budc kdm. Cac thanh cét thép dic
biét nhu vong dai gitr ¢& lip dung,
khung quay dung 16ng phai dugc han
hodc budc véi cdt thép chu. Cac léng
thép duogc ndi véi nhau bﬁng mdi Léng thép
budc hodc han theo thiét ké duoc H& thu dung
duyét. dmhkhm _
Chiéu dai cbt thép chu phu 2\

thudc vao doan chia. Long cdt thép
phai duogc ché tao thanh tung doan

can cu vao chiéu dai tong thé cua

coc. Thong thuong mdi 1dng thép co

chiéu dai 5,85m.
Mdi nbi cac doan 16ng cdt thép

t6i thiéu 1a 30D (D: dudng kinh thanh

thép chiy) trir khi c6 ghi cht khac theo ban vé thiét ké.
Ong siéu 4m duogc bude vao 10ng thép theo thiét ké

Ldp ddt cot thép coc khoan nhoi

b. Ndng chuyén va lap dét cot thép:
Trude khi tién hanh ha 16ng thép, ¢t thép phai dugec TVGS va Ky thuat A nghiém thu.
Cot 16ng thép dugce treo vao cau thong qua hé thong moc treo trén 1ong thép va duoc lip dat vao
h6 khoan dén cao d6 theo yéu cau cua thiét ké.
2.3.7. Ha dng db bé tong
Trudc khi d6 bé tong tién hanh ha dng dd, 1a 6ng thép hinh c6 duong kinh ngoai 1a 160mm hoic
140mm. Céc doan éng d6 dwoc ndi voi nhau bang ren.
Khi bit diu d6 bé tong, dng d6 bé tong duoc ha cach day hd khoan mot khoang 1a 20 cm.
2.3.8. Théi rira lan hai
Viéc thdi rira 1an 2 duoc tién hanh tuong tu nhu lan 1, thoi gian khoang 15-20 phut..
2.3.9. Do bé tong
Toan bd coc khoan nhdi cho cong trinh sir dung bé tong thwong pham hodc tron tai chd c6 cudng
d6 t6i thiéu ¢ tudi 28 ngay phai dat 95% yéu cau thiét ké, kich thudc 16n nhit cua cdt liéu 1a 20 mm.
Qua trinh d6 bé tong phai dién ra lién tuc, phai dam bao 6ng do bé tong sach, kin nudc. Ong d6 bé

tong ludn phai duge dam bao cam trong bé tong it nhat 1a 2m.
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2.3.6. Insert of steel cage

a. Machine the steel cage:

Structure: according to design

The steel cage is machined
correctly according to the
construction design drawing.

The longitudinal and transverse
reinforcement are joined into a steel
cage by fastening zinc wire. Special
reinforcement bars such as size
retaining belts, turning frames to
install cage, must be welded or tied to steel cage
the main reinforcement. The steel gtf’g;fﬁf;‘ggl .
cages are joined together by fastening AN

or welding according to the approved
design.
The length of main

reinforcement depends on the
divisions. The steel cage must be
made into sections based on the Install steel cage of bored pile
overall length of the piles. Typically
each cage has a length of 5.85m.

Joints of steel cage sections shall be at least 30D (D: diameter of main steel bar) unless other noted
in the design drawing.

Ultrasonic tube is tied to the steel cage according to the design.

b. Lifting and installation steel cage:

Before lowering steel cage, reinforcement must be accepted by Supervision Consultant and
Technical of party A.

Reinforcement cage is hung to the crane via a hook system on the steel cage and installed in the
borehole to the required design height.

2.3.7. Insert tremie pipe
Before pouring the concrete, insert tremie pipe, is a shaped steel pipe with an outer diameter of
160mm or 140mm. The tremie pipe sections are connected by thread.
At the beginning of the pouring concrete, tremie pipe is placed above the bottom of the borehole
of about 20cm.
2.3.8. The second cleaning
The second cleaning carried out similar to the first time, about 15-20 minutes.

2.3.9. Pouring the concrete
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Khi d6 bé tong 16p bé tong ludn phai linh dong cho téi khi do hoan thanh coc. Trudc mdi lan cit
6ng do6 bé tong déu tién hanh do kiém tra do dang ciia bé tong nham dam bao 6ng d6 ludn cam trong bé
tong va phat hién truong hop hd khoan bi sut 16 hodc thu hep.

Bé tong duoc d6 khong gian doan trong thoi gian dung dich c6 thé giir thanh hé khoan (théng
thuong 1a 4 gid). Cac xe bé tong déu duoc kiém tra d6 sut dung quy dinh dé tranh tic 6ng d6 do vita bé
tong qua kho. Dimg d6 bé tong khi cao do bé tong cao hon cao d6 cit dau coc khoang 1m (dé loai trir
phan bé tong 1an dung dich khoan khi thi cong dau coc).

Bé tdng dude 46 vio
Gng 48 qua phéu

Phéu d8 bé tong \ 8
—q7

Bé tdng theo Ong _
46 xudng hd khoan

Ong a8 bé tong

Long thép

BE tong thodt ra khoi Gng

~" 48 va lip ddy hd khoan

Qua trinh dé bé téng coc khoan nhoi

2.2.10. Rut éng vdch
Sau khi két thuc d6 bé tong 15-20 phit can tién hanh rit ong chéng tam (casing). Sau khi rat dng
vach tir 1 dén 2 h s& tién hanh hoan tra hd khoan béng cach 15p dat hodc cat, cdm bién bao coc da thi
cong, cAm moi phuong tién qua lai tranh hong dau coc va ong siéu am. Trong truong hop mit bang qua
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All bored piles for buildings using commercial concrete or on-site mortar with a minimum
strength at 28 days age must meet 95% of design requirements, the largest aggregate size is 20 mm.

The concreting process must be continuous, ensuring that the tremie pipe is clean and watertight.
Tremie pipe should always be secured dipping in concrete at least 2m.

When concreting, concrete layer should always be mobile until finished. Before each cutting times
of the tremie pipe, a rise test in level of concrete was performed to ensure that the tremie pipe was
always dipped in the concrete and detected collapsed or narrowed case of the borehole was.

Concrete is poured without interruption while the solution can keep the hole wall (usually 4
hours). All concrete trucks are checked for slump in order to avoid blocking tremie pipe due to concrete
mortar too dry. Stop concreting when the height of the concrete is higher than the cutting height of pile
head about 1m (to exclude the concrete mixing drilling fluid when constructing pile head).

Concrete is poured into the tremie
pipe through the hopper

Concreting hope \‘ :

Concrete follows tremie
pipe down borehole

Tremie pipe

Concrete escapes the tremie
pipe and fills the borehole

The concreting process of bored piles

2.2.10. Removing Casing
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chat hep, coc nam trong khu vuc duong tam phai dat tAm ton thép 1én dau coc sau do phuong tién mai
duoc di qua.

3. CAC BIEN PHAP PAM BAO VE SINH MOI TRUONG VA AN TOAN LAO PONG

An toan lao dong va v¢ sinh moi truong duogc tuan thu mot cach nghiém chinh theo cac qui pham
van ban hién hanh va luén dugc cap nhat vé viéc dam bao trét ty, an toan vé sinh moi truong trong qua
trinh xay dung .

Céc xe van chuyén dat thai va xe bé tong trude khi ra khoi cong trudng phai dugc vé sinh sach s&.
Dat thai phai dugc d6 vao dung noi quy dinh .

Do dic tinh ciia cong tac thi cong coc khoan nhdi c6 nhiéu bun dat nén BPVTC s& dao hd va trai
bat dudi hd dé chua dung dich khoan dé tranh viéc 1am cho cong truong bi lﬁy 16i. Nude dung dich
khoan thai thu hoi s& duoc chira vao hd thu cho 1éng sach, nudc trong dugc bom vao hé théng thoat néc
thanh phd, con cac chit ling dong duogc vét va van chuyén di khoi cong truong cung voi bun dat. Trong
truong hop hé thu khong dii chira hét dung dich khoan thi s& cho dip bo bang bao cét hodc xay gach dé
dung dich khoan khong chay tran lan ra khoi khu vuc thi cong. Co ddi vé sinh chuyén trach chiu trach
nhiém 1am vé sinh khu vuc cong cong trudng va khu vuce duong phd noi cong trudng thi cong.

3.1. Quy dinh an toan thi cong
Viéc quan 1y vé an toan lao dong cua cong truong dua trén 3 nguyén tic sau:
— Tao ra méi trudng an toan;
— Tao ra cong viéc an toan;
— Taora y thirc vé an toan lao dong.
Dua trén cac nguyén tac trén, trude khi bude vao thi cong madt cong trinh khoan coc nhdi, do dic
tinh ctia cong truong 1a thi cong hoan toan bang co gidi, chung t6i ludn cha y dén nhing van dé sau:
— Chi dung may trong pham vi k¥ thuat da duoc noi san xuat quy dinh. Néu khong phai c6 tinh
toan thuyét minh cuy thé.
— Moi cong nhan trong ca phai nam viing va tuan theo cic quy tic an toan chung, & cac cong
viéc va phdi hop nhip nhang.
— (Cong tac ban giao ca phai nghiém tic, chu dio ding voi cac quy dinh vé quan 1y thiét bi xe
may.
— Phai xac dinh gidi han an toan khu vuc xe may hoat dong dé co bién phap rao chén va bién
bao.
— Khi 1am dém phai c6 di dén chiéu sang. Noi nguy hiém phai c6 dén bao va bao vé chua cd
nap bao hiém du trong thoi gian ngin.
3.2. Han dién
Khi 1am viéc phai chuan bi st dung day dii nhitng dung cu trang bi phong hd, quan 4o, day dép
gon gang, gang tay bi tat chit Iy tay 4o, deo mit na, yém choang bang, vai ba che nguc.
Kinh han ctia mit na phai hop véi tiéu chudn, khong duoc dung kinh thudng bdi den dé thay thé
Phai kiém tra lai hé thong day dién, kim cip, khi x6 vao may hodc vo ngoai cac thiét bi.
V6 ngoai ctia méay bién thé va may han phai c6 day tiép dat.
Khu vyce lam viéc khong duogc d6 dau hodc chat dé chay.
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After finishing the concreting for 15-20 minutes, it is necessary to remove the casing. After
removing the casing from 1 to 2 hours, the borehole will be proceed to return by filling the soil or sand,
plug the sign board “Constructed pile”, prohibit all vehicles entry to avoid damage pile head and
ultrasonic pipe. In the case of too narrow site, piles located in the temporary road area must be placed a
steel sheet on the pile head then all vehicles can be crossed.

3. MEASURES TO ENSURE ENVIRONMENTAL SANITATION AND LABOUR SAFETY

Labor safety and environmental sanitation are strictly adhered according to the norm of current
documents and always updated on ensuring in order, safety and environmental sanitation during
construction.

Transported vehicles of waste soil and concrete vehicles before leaving the site must be cleaned.
Waste land must be disposed properly at right place.

Due to the character of the construction of bored pile, there is a lot of the sludge, so construction
party will be grave and lay canvas under pits to collect drilling fluid to prevent the site from muddying.
Repossessed wastewater of drilling fluid will be stored in a collection pit to settle, clear water is
pumped into the city drainage system, while sediments are dredged and transported off the site with
slime. In cases where collection pit is not sufficiently filled with drilling fluids, a dyke will be
embanked with sandbags or bricks so that the drilling fluid does not spill out of the construction area. A
dedicated sanitation team is responsible for cleaning the port area and the street area where the
constructed site.

3.1. Construction safety regulations
Labor safety management of site is based on three principles:
— Create the safe environment;
— Create the safe work;
— Create sense of labor safety.

Based on the above principles, before going into the construction of a bored pile work, due to the
characteristics of the site is completely mechanical construction, we always pay attention to the
following matters:

— Only use the machine within the specified technical range of manufacturer. If not, it is
necessary to have specific interpretation calculations.

— All workers in the shift must grasp and follow the general safety rules, understand works and
coordinate harmoniously.

— The handover of the shift must be serious, thoughtful in accordance with the regulations on
management of equipment, vehicles and machines.

— Define safety limits for the working area of the means to provide barriers and sign boards.

— At night, lights must be enough. Dangerous places must have indicative lights and protection
without insurance cover even for a short time.

3.2. Electric welding

When working, necessary to prepare using the full of protective equipment, clothing, neat
footwear, gloves clasped to the sleeve, mask, shield, canvas covers chest.
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Troi mua, swong mu nang khong dugc lam viéc & ngoai troi.
Khi 1am viéc trén cao phai deo day an toan.
Trong vong 10m cidm khong duoc tiép xic tia lira.
Khi 1am xong phai dong may cit dién.
3.3. May méc va cong cu cim tay:
Luon Iuén st dung dung dung cu cho cong viéc.
Khong bao gid ding cac dung cu hay thiét bi bi hong hay qua han sir dung.
Khoéng dugce stra chita may moc mot cach tam thoi.
Khoéng dugce st dung thiét bi ma chwa hoc dugc cach dé diéu khién.
Luon ludén mang thiét bi bao ho dung cach cho cong viéc dang lam.
3.4. Cac bién phap phong ngira tai nan dién:
Ludn ludn kiém tra day dién, 6 cam, chudi dén hong.
Khong bao gid sir dung qua tai cac thiét bi dién.
Néu ciu chi chay thi phai bao cao. Khong ding cai tam thoi.
Tt va ngét bat ky thiét bi nao bén lira. Budc ching lai.
Khong dé day dién chay nhang nhang trén san nha, cong trudng.
Phai kiém tra thiét bi cam tay.
Khoéng str dung mach dién cho cac dung cu cam tay.
Ngit thiét bi khi khong dung, khong duoc kéo ddy dién dé ngat, phai rat 6 cam.
Tranh thit nat, xoin, budc chit hay vo day dién.
Phai giir thiét bi dién sach va khé.
Khong sir dung dung cu cam tay gin noi dé chay hay gas.

4. THOI GIAN THI CONG
Thoi thi cong: 14 ngay
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The welding glass of the mask must conform to the standard, do not replace by blackening the
usual glass

Check the electric wiring system, the pliers, when shoving into the machine or the outside of the
equipment.

Outer cover of transformer and welding machines must have grounding wires.

Do not pour oil or flammable substance in the work area.

Do not work outdoors when it rains, heavy fog.

Wear a safety belt when working on high

It is forbidden to be exposed to sparks for 10 meters

Turn off the power cutter when done.

3.3. Machines and hand tools:
Always use the right tools for the work.
Never use tools or equipment that are damaged or out of date.
Do not repair machines temporarily.
Do not use equipments without having learned how to control.
Always wear protective equipments properly for the work being done.

3.4. Measures to prevent electric accidents:
Always check the wire, socket, lamp holder is damaged or not.
Never use overload electrical devices.
If the fuse breaks, report to leader. Do not use the temporary one.
Turn off and stop any device that catches fire. Fastening them back
Do not let the wire run confusingly on the floor, the site.
Must check the hand devices.
Do not use circuitry for hand tools
Disconnect the devices when not in use, do not pull the wire to stop, should withdraw from the
socket.
Avoid knotted, twisted, tied or crushed wires.
Keep electrical devices clean and dry.
Do not use hand tools near flammable place or gas.

4. CONSTRUCTION TIME

Construction time: 14 days
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