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TOM TAT: Ngay nay cac cong trinh ¢6 mét hay nhiéu ting him phuc vu nhu cdu dé xe ting vot tao nén
nhu ciu phat trién nhiu cong nghé thi céng tudng ting him dé phu hop vdi ting didu kién dia chit khac
nhau theo vi tri cong trinh va cong ning cong trinh. Ngoai ra viéc cdc cong trinh can day nhanh tién do thi
cong, dam bao chit lugng thi cong doi hoi cac cong nghé thi cong phat trién khong ngimg. Bai bao dua ra
mot sé kinh nghiém trong cong tac 1ap thiét ké bién phép thi cong dam bao an toan cho két ciu cong trinh,
t6i uru trong chi phi va dam bao tién do thi cong cong trinh.

TU KHOA: Bién phap thi cong, cong nghé thi cong tudong tang ham.

ABSTRACTS: Nowadays, projects have one or more basements to serve the skyrocketing demand for
parking, creating a need to develop many basement wall construction technologies to suit different
geological conditions depending on the project location and location construction function. In addition,
the need to speed up construction progress and ensure construction quality requires continuously
developing construction technologies. The article presents some experiences in designing construction
methods to ensure the safety of construction structures, optimize costs and ensure construction progress..

KEYWORDS: Construction methods, construction technology of basement walls.

1. GIOI THIEU Bai bdo gidi thi€u va trinh bay cong nghé thi cong
coc khoan nhdi Secant pile dé lam tudng bién phap

Tudng coc Secant 1a twong chin dugc xay A A N
thi cong phan ngam.

dung dé giir dat truée khi dao. Buc tudng duogc
hinh thanh bing cach xay dung xen k& cac coc so 2. PHUONG PHAP TiNH TOAN
cap va thu cép, trong d6 cac coc thir cap cat mot
phan vao hai bén ciia cac coc so cdp dé tao thanh
mét ciu tric khong thim nudc lién tuc. Tudng
secant pile thuong dwoc sit dung dé thay thé cho
tuong vay noi du doan cd vat can hoac trong cac
du an tﬁng ham d6 thi noi khong gian bi han ché.
So vé6i tudng véy, chung c¢é thé linh hoat vé hinh
dang va cung cdp hoat dong twong d6i nhé gon so . .
v6i thiét bi can thiét dé hd tro thiét bi luu thong va  thép hodc dam thép va duge thi cong bang cich
giit bentonite. khoan. Cai'c coc so cap dugc lap dat trudc véi céc
coc thir cap dugc xay dung ¢ gilta cac coc so cap
sau khi coc so cdp c6 du cudong do. Coc chong 1én

2.1. Gioi thiéu phwong phap thi cong coc
Secant pile

Tudng Secant pile dugc hinh thanh bang cich
xdy dung cic coc bé tong khong cdt thép (coc so
cép - primary pile) va cac coc bé tong ¢t thép (coc
thir cip - secondary pile) giao nhau. Cac coc secant
pile thir cip (secondary pile) dugc gia ¢b bang cbt

Tuong secant pile 1a phuong phdp thi céng
phan ngam kha phd bién trén thé gidi, tuy nhién tai
Viét Nam phuong phap nay chua thuc su phd bién.  nhau thuong theo thir tw 5-8 cm.
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Hinh 1. Hinh 4&nh minh hea twong Secant pile
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Hinh 3. Miit ciit mdt doan twong dién hinh va trinh
tu thi cong cac coc dién hinh cho mdt doan twdng

Hinh 4. Hinh 4nh minh hoa twong Secant pile
sau khi hoan thién

2.1.1. Cic bwéc dé thwe hién cong nghé coc
khoan nhoi Secant pile

Buge 1: Chuin bi mat b%mg thi cong, tép két
vat tu, may moc...

Budc 2: Chuan bi may khoan, may phat dién. ..

Bude 3: Dinh vi 16 khoan, thi cong twong dan.

- Cong doan nay dic biét quan trong do cac coc
can duoc cit khuyét vao nhau dé ¢am bao tinh kin
khit cia hé tuwong sau khi thi cong, do d6 thong
thuong khi thi cong, don vi thi cong s€ tao hé
tuong dan dé dinh vi 15 khoan khi thi cong;

Hinh 6. Hinh &nh thuc té twong din
sau khi thi cong

Budc 4: Ha dng véch.

- Tuong ty nhu phuong phap thi cong coc
khoan nhdi truyén thong, can ha éng vach (6ng
casing) dé dinh hinh 18 khoan coc.
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- Khac v6i phuong phép thi céng coc khoan
nhdi truyén thdéng, phuong phép thi céng coc
secant pile can dit ong vach (casing) dai bing
chidu dai coc (cong nghé full casing) do d6 dng
vach dac thu can day hon so véi khi 6ng véach
thong thuong cho coc khoan nhdi.

- Trong mot sd trudng hop, ngudi ta ¢6 thé vira ha
dng véch, vira khoan tao 16 bang méay chuyén dung.

Buéc 5: Khoan tao 16 coc chinh (coc khong cé
cot thép) bang may khoan chuyén dung.

Hinh 7. Hinh 4nh minh hga cho cong tac khoan
tao 16 coc chinh (coc khong cé cot thép)
Budc 6: Vé sinh théi rira 16 khoan, d6 bé tong
coc chinh.
Budce 7: Khoan tao 15 coc cit khuyét (coc ¢b cbt
thép hoic dam thép) bang may khoan chuyén dung.

Hinh 8. Hinh 4nh minh hoa cho cong tac khoan
tao 16 coc cit giira (coc c6 cot thép)

Budc 8: Ha 1dng cbt thép - théi rira lai 15 khoan
lan 2 (Néu can).

Hinh 9. Hinh dnh minh hoa cho cong tac
ha 1dng cbt thép

Budc 9: Ha dng Tremie — d6 bé tong coc.

Budc 10: Rat éng véach thép, 1ap lai qua trinh
cho dén khi hoan thién.
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Hinh 10. Hinh anh thyc té ciia twong Secant Pile
sau khi hoan thién

2.1.2. Mt s6 yéu céu ky thugt dic biét ciia coc
cat khuyet

a. Thiét bi khoan

- Cong nghé¢ khoan khoéng st dung dung dich
gilt thanh cong nghé full casing;

- Thiét bj khoan sir dung trong thi cong phai dam
bao moment xoan dau khoan tdi thiéu 360 kN.m khi
khoan cit dé dam bao khong gy pha v thanh vach
xung quanh.
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Hinh 11. Hinh anh thye té ciia binh
do chuyén vi twong Secant pile

b. Ong vach

- Sir dung cong nghé full casing;

- Loai 6ng vach dugc ap dung (tam thoi): St
dung 6ng vach bang thép;

- Pham vi ha éng véach: ddi vé6i coc Secant Pile
st dung cong nghé full casing, chiéu dai ong vach
tdi thiéu duoc ha dam bao cao do day 6ng véach tdi
thiéu bé“lng cao d0 mit san tﬁng hdm sdu nhét,
ngoai ra cao do ha éng vach can xét dén cac truong
hop sau day:

+ Truong hop 1: Toan b chiéu dai hd khoan
khong gap 16p dia chat 1a da: dng dugc ha dam bao
day 6ng vach dugc ha dén day coc.

+ Truong hop 2: HS khoan gap 16p dia chét 1a
d4 khi chua khoan dén cao do két thuc coc: cao do
day 6ng vach cim dén mat da.

+ Truong hop 3: HS khoan gap 16p dia qhét
la d4 va qud trinh khoan gip hang Karster: Ong
vach can duoc ha xuyén qua hang Karster, day
dng vach dugc ha dén mat 16p d4 ngay dudi day
hang Karster.

+ Piéu kién kiém tra khoan gip 16p dia chét 1a
da: May khoan c¢6 moément xodn ddu khoan tir
360kN.m trd 1én xoay ép vach lién tuc trong vong

05 phut nhung vach khong di xudng hodc qua trinh
khoan lay dugc mau 16i khoan 1a da.

- Cao d0 dinh 6ng véach: Cao hon mat dat hodc
muc nude cao nhat t6i thiéu 0,3m.

- Pudng kinh cua 6ng vach: Bang duong
kinh coc.

- Bé day ciia vo 6ng vach: Tir 16mm tro 1én.

- Bién phép ndi éng vach (néu can) va d6 dong
truc cua cac doan ong vach sau khi dugc noi: Noi
ong bang phuong phép noi han.

- Céc sai sb vé kich thudc éng vach: Puong
kinh trong cua Ong vach hodc 16n hon bang duong
kinh coc nhung khéng vuot qué 10cm.

- Bién phap dinh vi éng véach khi thi cong trén
can: Dinh vi bang may toan dac. Tim coc dugc xac
dinh bang 4 tim moc kiém tra dugc dong bang cac
coc tiéu thép D14, chiéu dai coc 1,5m vudng goc
voi nhau va cach déu tim coc mot khoang cach
bang nhau. Trudc khi ha casing cho méi 16 khoan
can phai giri 4 coc mdc vuong goc va thing hang
v6i nhau céch tim coc 2 - 2,5m dé ha casing dung
vi tri. Sau khi ha xong casing dung 4 mdc gui két
hop vdi may toan dac d€ kiém tra lai tim coc.

- Sai sb vé vi tri, d0 nghiéng va cao do cua 6ng
vach (n€u can): ong vach dugc ha xuong voi sai s6
vé tam coc khong dugc quéa 25mm.

- Chi dan vé thiét bi ha 6ng vach vao trong dat,
nhu thiét bi thuy luc, may khoan.

2.1.3. Tinh todn dinh hwong bién phdp thi cong
twong secant pile

Vi du tinh todn vdéi tudng secant pile
D630a580 két hop vdi neo dat

Hinh 12. Mt cit hd dao

- Tuong vay duogc céu tao boi cac coc khoan
nhdi duong kinh 630mm giao nhau d§ dai 12m,
thép duoc b tri cach coc dé thuan tién cho viéc thi
cong neo.

- Piéu kién dia chét gia thuyét str dung trong
tinh toan gom 09 16p dia chét trong d6 05 16p dat
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(Bao gdm 16p san lap) va 04 16p dé véi chiéu sdu ~
50m nhu sau:

+ L&p 1: Dét san 1ap: Sét pha 1an gach v&, dam
san, phé thai xdy dyung, bun ao va hiru co. Bé day
16p dao dong tir 1,60m dén 3,50m. Bé day trung
binh 2,13m;

+ Ldp 2a: Sét pha xam den, xam ghi, trang thai
déo chay, xen kep bun sét pha, 13n hitu co; Bé day
16p dao dong tir 0,30m dén 1,90m. Bé day trung
binh 1,40m,;

+ Lép 2b: Sét pha xam nau, xam ghi, trang thai
déo cung, 14n hitu co; Lop nay c6 bé day 1,70m;

+ L&p 3: Cat hat trung mau xam ghi, két cau
chat vira, 1an san soi: Bé day 16p dao dong tir
1,80m dén 1,90m. B& day trung binh 1,85m;

+ Lép 4: Sét pha ndu do, nau vang, xam tréng,
trang thai nira ctng, 1an dam san, phong hoa sot.
Bé day 16p dao dong tir 1,10m dén 1,70m. BE day
trung binh 1,40m;

+ Lép 5a: P4 sét két, bot két, cat két xam ghi,
nau gu, nau tim, nau hdng, phong hdéa - nut né
manh, d6i chd phong héa hoan toan thanh sét pha
trang thai cliing;

+ Lép 5b: Pa sét két, bot két, cat két xam ghi,
nau gu, niu tim, ndu hdng, phong hoéa vira dén
manh, nt né manh;

+ Lop 5c: Pa sét két, bot két, cat két xam ghi,
nau gu, nau tim, ndu hdng, phong héa vira, nit
né manh;

+ Lop 5d: Pa sét két, bot két, cat két xam ghi,
nau gy, nau tim, nau héng, phong hda vira, nit né vira;

Vat liéu twong secant pile:

- Bé tong cap B35 tuong tmg méac M450.
Cuong d6 bé tong tinh todn theo mau lap phuong
28 ngay: 19,0MPa. Tuong vay d6 dudi nudc nén
cuong d6 va md dun dan hdi cia bé tong tuong bi
giam yéu so v&i d6 trén can. Theo tiéu chuin Viét
Nam, cudng do thiét ké cia bé tong dd dudi nudc
phai ké dén hé sb diéu kién lam viéc ylcb = 0.85, ké
dén viéc d6 bé tong trong khoang khong gian chat
hep cua hd, 6ng vach va nhan véi hé sb ylcb = 0.7
khi d6 bé tong vao 1ong hd khoan dudi dung dich
(tham khdo muc 7.1.9 TCVN 10304:2014). Nhu
vay, cuong d6 tinh toan cua bé tong chi béng 60%
cudng do bé tong trén can. Theo tiéu chuin Anh,
cudng do thiét ké cua bé tong d6 dudi nudc iy i
thiéu 1a 2/3 cudong do bé téng trén can (tham khao
muc 8.2.1, BS 8004-1986). Tuy nhién, tham khao
mot sd tidu chudn, véi diu kién cong ngh¢ khoan
ha 6ng vach dén day hé khoan gitp hd khoan luén
sach va khong bi anh hudng boi dung dich khoan
va trong cac dy 4n dd thuc hién chung toi thay

cuong do bé tong thuc té dat 80% cuong do tinh
toan dd trén can (Muc 2.5.5, Code of Practice for
Foundation cua Hong Kong, xuét ban 2004). Trong
thiét ké nay, chung t6i chon tinh cuong d6 d6 dudi
nuée cia tuong vay bang 80% cuong do bé tong
db trén can.

- Tuong vay dugc mo hinh dudi dang plate va xem
nhu dam dan hdi tuyén tinh. Cuong do nén bé tong tinh
toan ¢ 28 ngay: R, =0,8 X 19,0 = 15,2 Mpa;

- M6 dun dan hoi ciia bé tong tudi 28 ngay (tra
bang tmg véi gia tri Ry = 13.0 MPa, thién vé& an
toan ta liy gia tri tuong ung bé tong cap B22.5).
Ey,= 28500 MPa.

Théng s6 mé hinh tuwong vay:

Bing 1. Cac thong sb ciia twong viy

Thanh phin Théng s6 Tri s6 Pon vi
Loai md6 hinh | Material type Elastic
Do cling EA 1,340E+07 kN/m
doc truc
D cing EI 3,020E+05 kN.m2/m
chong uon

Neo va bau neo:

- San tang hdm, v&i do ctng 16n theo phuong
ngang, gitr vai trd nhu cic hé giing chéng ngang
vao tudng vay vdi luc thiét ké 350 kN/neo.

Bang 2: Cac thong s6 hinh hoc
ciia san tang ham

Cao d¢ dinh san (m) (0.00 twong rng véi
cao do san F1 bén trong nha —
Cao d6 0.00 tai ting trét bing cao dd
quéc gia tai hon dau la +5,4)

San ting him

F1 -0,050
Bl -4,300
B2 -7,950

Phu tai mat dat:
- Tai trong xe tai lon: 20 kPa.
- Tai trong khu nha hi¢n trang: 10 kPa.

Hinh 13: Mit cit tinh toin twdng vay
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Trinh ty thi cong:

- Budc 1: Gia tai thi cong.

- Budc 2: Thi cong tuong coc D630.

- Buéc 3 Pao dat dén cao trinh —3,9m (sau 3m
so vGi1 mat dat).

- Budc 4: Thi cong hang neo 1 tai 6 séu -3,4m.

Budc 5: bao ' dat dén cao trinh —7,4m (séu
6,5m so v4i mat dat).

- Budc 6: Thi cong hang neo 2 tai dg sadu —6,9m.

- Bu6c 7: Pao dat dén cao trinh day san
B2-8,35m (sdu 7,45m so voi mét dat).

Bang 5. Panh gia chuyén vi ngang twdng viy

Két qua tinh todn:

Vertical displacements (Uy)
Extreme Uy -86.94*10 * m

Hinh 14. Chuyén vi ding ciia nén

Chuyén vi dimg 16n nhét trong nén 1a 86,94mm.

Bang 3. On dinh tong thé twong viy

H¢ s6 6n dinh
tong thé Gia tri cho phép Dinh gia
(FS)
1,864 1,40 OK

Béang 4. Ngi luc twdng vay Secant pile

Ly céit (kN/m) Moment (kN m/m)
\——=— éi
y f
N — ]
Envelope of Shear forces Envelope of Bending moments.
Extreme in plane shear force 135,76 kijn Extreme bending moment 208.48 khimjm

S6 thir Gia tri Gia tri
¢ tinh toan cho phép Panh gia
v (mm) (mm)
Anh huéng
01 63,32 36 — 144 trung binh
Bang 6. Panh gia lin nén lan cin
£ ix s Gia tri
S"ntrh“ G:?n:l” cho phép DPénh gis
) toan (mm) (mm)
01 90,0 >175 Anh huong cao
Két lugn:

- Chuyén vi ngang cta tudng vy & mic anh
hudng trung binh.

- Chuyén vi lin nén cua tudng vay & mirc anh
hudng cao.

- Thép tuong vy dam bao kha nang chiu luc
trong giai doan thi cong.

- H6 dao dam bao hé sb 6n dinh téng thé
cho phép.

- Bién phap thi cong dam bao yéu cau k¥ thuit.
2.2. Phén tich wu, nhwgc diém cia phwong phap
thi cong coc cat khuyét
2.2.1. Uu diém

- C6 thé thi cong va dao h ¢ nhitng noi co
myuc nudc ngam cao — do st dung cong nghé
Full casing;

- C6 thé dugc thiét ké voi bién dang va d¢ lin
toi thieu & bén ngoai;

- C6 thé mang tai trong cao tir cac ciu tric
xung quanh;

- Tang tinh linh hoat trong cén chinh xay dung;

- It rung dong trong qua trinh xay dung, do
coc duoc khoan hoan toan suot chi€u dai coc,
khong ding giu hay bda rung dé tao 13 trong qua
trinh thi cong;

- Rét hop ly khi st dung trong cong trinh c6
dia chat da phong hda — loai dia chat khé thuc hién
cac phuong an truyén thong nhu clir Larsen hoac
tuong vay D-wall.

2.2.2. Nhurge diém

- Dung sai d6 thing dimg c6 thé khé dat duoc
doi vai coc sdu qua chiéu dai mdt Ong casing.

- Tudng dé bi thim nudc qua vi tri cit khuyét
gitta cdc coc.
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- Coc cit khuyét can dam bao chiéu sau cit
gita 2 coc lién k& t6i thiéu 1a 50mm dé chia tai véi
coc lién ké;

- Pit nén phai ¢6 kha nang trai dai gitra cac
khe ho nho giita cac coc. Do dd, coc Secant Pile
khong dugc khuyén nghi cho dét cat khong dinh.

3. KET LUAN

- Viéc st dung coc vay Secant pile trong bién
phap thi cong phin ngim 1a hoan toan kha thi va
khuyén khich ap dung trong diéu kién dia chat dac
thi, cu thé nhu trong vi dy trén — nén dét da phong
héa, khé thuc hién cac phuong an truyén théng
nhu cur Larsen hoac twong vay D-wall;

- Viéc tinh toan thiét ké coc 1a hoan toan tuong
minh, tuy nhién can luu y khai bao day di thong s6
dau vao ciing nhu quy d6i mot s6 hé sb tir tudng
vay phing sang hé coc cit khuyét;

- Khuyén nghi dwa cong nghé vao ap dung
nhiéu hon trong cic cong trinh xdy dung dan dung
do cac ddc tinh vu viét cia cong nghé thi cong, tuy
nhién tly trong diéu kién dia chit ma TVTK luya
chon loai hinh coc Secant Pile cho phu hop véi
diéu kién dia chat nhdm t6i wu hoa chi phi cho nha
dau tu ciing nhu dam bao yéu cau vé an toan
ky thuét.
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