+ CAc cong trinh ¢6 yéu ciu vé bdo dam an toan cho cac cdng trinh lan can, can tranh xay ra
tranh chép, dén bu hw hdng cho qua trinh xay dyng.

+ Cé&c cbng trinh ciu, méng hang rao, twdng bao cho tAdng ham, céng trinh trén be séng...
CAc cong trinh c6 dia tAng xen kep phurc tap.
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(NG DUNG PHUONG PHAP SO TRONG TiNH TOAN
SU’C CHIU TAlI COC KHOAN NHOI
CALCULATION OF BORED PILE BEARING CAPACITY BY USING FINITE
ELEMENT METHOD

ThS. TRAN HUY THANH
i Khoa Cong trinh thay, Trwdéng DHHH
Tém tat
Bai bao nay trinh bay mét céch téng quét cach tinh toan strc chiu tai coc khoan nhoi
theo TCXDVN 205-98, cac phwong phéap thuc nghiém xac dinh stre chiu tai cta coc
(PDA, nén tinh, OSTENBERG, co s& ly thuyét chung ctia phdn mém Plaxis 3D
foundation, (ng dung ctia phan mém trong tinh toén strc chju téi ctia coc khoan nhoi.
Abstract
This Article presents in a general the method to calculate bearing capacity of the bored
pile according to TCXDVN 205-98, experimental methods to determine the bearing
capacity of the bored pile such as PDA test, Static load test, OSTENBERG test, and
also introduce the foundamental theory of Plaxis 3D foundation program and using for
calculating the bored pile bearing capactity.

1. Dat van dé

Méng coc vudng hay d&c biét 1a coc khoan nhéi dang la giai phap wu tién hang dau déi voi
cac cong trinh chiu tai trong I&n. Sau khi hoan thién coc, viéc xac dinh strc chju tai chinh xac cua
coc 1a van dé nan giai. Cé thé sir dung phwong phap nén tinh, phuong phap thir dong PDA, thi
nghiém OSTENBERG dé so sanh vé&i két qua tinh toan theo ly thuyét, tivr d6 Iwa chon dwoc chiéu
dai coc dai tra. Tuy nhién, viéc thi nghiém trén la twong dbi phirc tap, tén kém, do vay, can thiét
phai dé xuét mot phwong phap tinh toan ly thuyét khac, so sanh véi thuc té dé rat bot thoi gian
cho cac cong tac trén.
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V&i yéu cau tinh toan ngay cang cao, cung voi sw phat trién manh mé cla phwong phap sc“'g,
viéc rng dung phuwong phap so de tinh toan strc chiju tai coc khoan nhdi a hét stre can thiét doi
v&i cong tac thiét ké trong giai doan hién nay. .

2. Cac phwong phap xac dinh stre chju tai coc khoan nhoi

21 Phwo’ng phap thi nghiém doéng bien dang I&n PDA

Nguyén Iy clia phwong phap thé» dong bién dang I&n va thiét bi phan tich dong coc PDA [8]
dwa trén nguyén ly thuyet truyén séng trng suét trong bai toan va cham cla coc, v&i dau vao la cac
sb liéu do gia tbc va bién dang than coc duéi tac dung cla qua bua. Cac déac trwng dong theo
Smith [8] la do song cua lyc va song van tbc (tich phan gia téc) rq| tién hanh phan tich thoi gian
thwe doi voi hinh song (bang cac phép tinh 13p) dwa trén ly thuyét truyen song (rng suat thanh
clrng va lién tuc do va cham doc truc tai dau coc gay ra.

Co s& clia phwong phap nay dya vao:

+ Phwong trinh truyén séng trong coc

+ Phwong phap case

+ M® hinh hé bua - coc - d4t clia Smith

+ Phan mém CAPWAPC

+ Hé théng thiét bi phan tich déng coc PDA

* Pham vi ap dung

- Thevi gian nhanh hon th tinh, chi phi thdp, thé dwo'c nhiéu coc trong ngay

- Lwa chon dwoc hé théng déng coc hop ly

- Tiéu chuén ap dung: theo tiéu chudn ASTM —D4945.

2.2 Phwong phap thir tinh dong [8]

* Pham vi ap dung

- Cho tAt ca céc loai coc dirng va coc nghiéng trong moi diéu kién dia chét

- Ty nam 1988, STATNAMIS d4 thir dwoc tai trong 0.1 MN va dén ndm 1994 da phét trién
thtr dworc tai trong dén 30 MN. N6 dwoc ap dung nhiéu & Canada, My, Ha Lan, Nhat Ban, Duec...

* Nhan xét

- Viéc &ng dung thir tdi STATNAMIS dang ngay cang canh tranh manh mé véi thir tai bién
dang Ién PDA do c6 d6 tin cay cao, gia thanh hop ly va nhiéu wu diém hon so v&i phwong phap
PDA. D&c biét c6 thé thr tai ngang hay véi tai trong rat Ién dén trén 3.000 tAn. Vé do Ion tai trong
thi» dat dwoc cho dén nay né chi kém phuong phap hop tai trong Osterberg.

2.3 Phwong phap thir tai trong tinh truyén thong )

Day la phwong phép tryre tiep xac dinh tai cta coc, thye chat 1a xem xét (ng xt cta coc (do
lun) trong dieu kién coc lam viéc nhw thyc té duoi tai trong cong trinh nham muc dich chinh’Ia Xac
dinh @0 tin cay clta coc ¢ tai trong thiet ke, xac dinh tai trong gi¢i han cla coc, hoac kiém tra
cuwong do vat liéu cla coc véi hé sb an toan xac dinh b&i thiét ké [8].

*Nguyén ly va pham vi ap dung ) ) .

Dung hé théng coc neo hoadc cac vat nang chat phia trén dinh coc lam déi trong dé gia tai
nén coc.

Phwong phap nay chi thich hop & noi cé mat bang du rong, noi khéng cé nwdc mét (sdng)
va coc thir cé tai trong nhé (< 5000 tan).

Chi phi cho viéc 1am déi trong sé cang Ién khi tai trong coc, thir cang I&n va nhéat la noi séng
nwoc.

* Nhan xét va két luan

Trong cac phuwong phap thir tai trong coc khoan nhéi, phwong phép thir tai trong tinh truyén
théng tuy khong duing thiét bi hién dai nhwng chi phi ciing sé rat cao khi gép diéu kién khoé khan vé
mat bang. Két qua tht tai 1a strc chiu dwng téng céng clha coc (khdng cho biét riéng: stre chiu tai
ctia mii coc va strc chiu tai than coc). Bén canh dé dbi v&i cac coc khoan nhdi cé strc chju tai clia
10.000 téan hoac lén hon thi hé dbi trong dé gia tai theo phwong phap nay cling sé gap kho khan,
khong thwe hién dwoc. Do vay &p dung thir tai tinh truyén théng chi yéu siv dung dé thir tai cac
coc ¢6 tai trong dwdi 5.000 tn va coc bb tri & mét rong rai va trén can.

Ngoai ra s dung phuwong phap nay tén nhiéu thdi gian, phwong tién ky thuat. Tuy nhién
phwong phap nay cho két qua dwgc xem la chinh xac nhét trong cac phwong phap hién nay, cé
thé lam co s& cho viéc kiém chirng cac phwong phap khac.
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2.4 Phwong phap thir tai tinh bang hép tai trong Osterberg

* Pham vi ap dung

- C6 thé thdy ngay phwong phap nay [7] phu hop véi cac coc cé strc chbng gidi han thanh
bén va mii coc twong dwong nhau. Con trong trwéng hop strc chéng gidi han cia mii nhé hon
strc chéng thanh bén thi cé thé dat hai tAng & mii coc va than coc dé thr. Cao trinh dat & tang
than phai dam bao diéu kién Pghmi > Pgh. Khi d6 trinh tw chét tai sé phirc tap hon dé co thé xac
dinh dwg'c Pghmiii, Pgh doan toan than coc.

- Phwong phép nay ap dung thir tai cho cac coc khoan nhéi co strc chiu tai Ién, nhitng noi
kho khdn vé& mat bang thi céng hay coc trén séng nwéc.

* Nhan xét

Phwong phap thir tai coc khoan nhdi bang hop tai Osterberg mang lai d6 chinh xac cao, cé
thé kiém tra dwoc khd nang chiu luc cla tirng 16p dat coc di qua (théng qua gia tri siec khang ma
séat thanh bén va stvc khang mi cGia d4t nén). V&i thiét bi thi nghiém gon nhe, loai thi nghiém dang
hop tai trong Osterberg cé thé ding thir tai coc chiu tai 4000 — 18000 tan va cé thé I&n hon. Thi
tai bang hop tai trong Osterberg cell khac phuc dwoc khuyét diém clia phwong phap thie tai tinh
truyén théng nhw: cé thé b tri thir tai coc & noi séng rong, sau, nwdc chdy xiét hodc noi méat bang
chat hep...Nhwoc diém cla thtr tai Osterberg & can co d6i ngli chuyén gia ky thuat cao thwc hién
thi nghiém. Hién tai tuy chi phi tht tai con cao, nhung twong lai vé lau dai phwong phap thi tai
tinh béng hép tai trong Osterberg cé thé sé cé chi phi thap va cé xu hwéng si dung thay thé hoan
chinh phwong phap thir tai tinh truyén thdng trong cong tac thi nghiém coc khoan nhéi dwéng kinh
Ion.

3. Téng quan vé phan mém Plaxis 3D foundation va cac (rng dung

3.1 Téng quan vé phan mém

Phan mém Plaxis 3D foundation [1] la mét trong nhitng phan mém manh dwoc nhiéu nwéc
trén thé gidi dung dé giai quyét cac bai toan vé méng, cong trinh giao théng, cdng trinh cang-
dwong thiy, phan ngdm céc cong trinh xay dung va cac cdng trinh ngam twong tac véi nén dat.

3.2 Pham vi ap dung

Phan mém Plaxis 3D foundation té r& thé manh trong tinh toan (ng suét, bién dang, chuyén
vi lin, ndi lwe trong két ciu va 6n dinh trwot sau twong tac gitka cong trinh véi nén dat gia cuwdng
(béc thdm, vai dia k¥ thuat, coc, neo ...) hodc nén dat khéng gia cwéng (dat tw nhién) [1].

Dwéi day la nhitng van dé co ban vé kha nang giai quyét bai toan dia ky thuat va quy trinh
tién hanh tinh toan két cdu coéng trinh ndm trong dét.

3.2.1 Céc dang bai toén

+ Bai toan khong gian 3D ding cho viéc mé ta trang thai (ng suét bién dang trong cac giai
doan thi cong thuc té theo khéng giai ké ca cac phwong an thi cong hién dai nhw cac phuong
phap dao ngam.

+ Cac mé hinh dat nén da dang c6 ké dén qua trinh thoat nudc, khdng thoat nuwéc, cb két va
tr bién. Md ta dwoc sy hanh thanh céac khe nit gitra dat va két cAu trong qué trinh lam viéc nhe
phan to tiép xuc.

+ Bai toan dong (dong coc dong dat va cac dang tai c6 chu ky khac) dung cho bai toan

hang.
P g3.2.2 Céc (rng dung tinh todn ctia phan mém Plaxis 3D foundation

Plaxis 3D Foundation 1& phAn mém chuyé&n dung phan tich bién dang cia két cdu mong
dwéi dang 3D. Qua trinh phan tich c6 ké dén su twong tac gitra phan két cu bén trén va nén dat.
D4c biét v&i méng coc ¢é s anh hwdng 1an nhau gitra dai coc, coc va dat thi phan tich bién dang
st dung 3D Foundation rat hiéu qua.

Chire néng co ban:

+ Phan tich strc chiu tai cGa coc khoan nhdi

+ Phan tich méng bé dbi xirng trén mot mét thang dirng

+ Bai toan két cAu hé dao

+ Gia cb nén va tinh toan 1Gn méng céng trinh

+ Két ciu twong clr
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Céc buoc gidi bai toan bang phan mém Plaxis 3D foundation:

1) Budc 1: Thiét Iap tong the bai toan;

2) Buwdc 2: Thiét 1ap mat bang lam viéc; o

3) Buwd&c 3: Thiét lap dwong bao, hinh dang két cau;

4) Budc 4: Khai bao t?i trong; )

5) Buwd&c 5: Khai bao 16 khoan va cac tinh chat vat liéu;

6) Buwac 6: Chia luoi phan ti;

7) Buoc 7: Thiét lap giai doan tinh toan;

8) Buwdc 8: Chon diém;

9) Buwdc 9: Tinh toan;

10) Budc 10: Xem va xuat két qua noi luc, bién dang va (rng suat clia két cau;

11) Bwéce 11: Xem va xuat két quéd biéu d6 quan hé lwc — chuyén vi cla két cau.

4. 'ng dung phwong phap sé trong tinh toan strc chiu tai coc khoan nhéi

4.1. Nhirng can ctr tinh toan:

Trén co s& ly thuyét & trén tac gid sé tinh toan slrc chiu tai clia coc khoan nhdi mét cong
trinh thwe té (Dw an Cau Rao I, Coc tru S1) [6] bang ly thuyét (TCXD 205-98), tinh toan béng
phwong phap phan t& hiru han, so sanh két qua tinh toan v&i két qua thi nghiém hién trudng
(béng phuwong phap thi nghiém Ostenberg). Tir d6 dwa ra nhivng nhan xét cu thé.

4.2. Tinh toan cu thé

Dung phwong phép sb tinh toan strc chiu tai coc khoan nhédi v&i cac théng sb coc nhu sau
[4]:

BPwdng kinh coc: D=1000;

Chiéu dai coc: 52m

4.2.1. Tinh toan bang Iy thuyét (TCXD 205-1998)

SCT coc khoan nhéi béng 437,1T, trong dé strc khang than coc la 253,1 T, strc khang mdi la
184T: Do sb liéu tra bang nén gap phai sai sb trong tinh toan, ddng thdi khdng danh gia duoc do

lGn cha coc trong qua trinh lam viéc.

4.2.2. Két qua thi nghiém Ostenberg [11]

Tai ap dung la: 4,7MN thi chuyén vi do dwoc la 9,5mm

Tai 4p dung la: 5,7MN thi chuyén vi do dwoc la 12,4mm

-F"“m 18838 i Top Load-Di

LOADTEST

WTP-1 (§1) - Raoll Bridge - Hai Phong
Estimated Top Load (MN )
00 10 20 30 40 50 60 7.0

Displacement ( mm )

350

Hinh 1. dwong cong chuyén vi - lwrc bang thi nghiém OSTENBERG.

4.2.3 Tinh toan bang phwong phép sé

S dung phan mém PLAXIS-3D Foundation, mé hinh hda thi nghiém coc nhw thuc té, két qua
cu thé ta cé:

Tai ap dung l&: 4,7MN thi chuyén vj tinh toan dwoc |a 12mm

Tai ap dung l&: 5,7MN thi chuyén vj tinh toan dwoc |a 16mm
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Hinh 2. Buong cong chuyén vi - lwec tinh bdng phwong phdp sé, Plaxis 3D foundation.

5. Nhan xét

Sau khi tinh toan va so sanh véi két qua thuc nghiém, tac gia cé mét sb nhan xét sau:

1) Viéc tinh toan strc chiu tai bang phwong phap sbé cho két qua kha sat vai thuc té, cé thé
danh gia dwoc tai trong gi¢i han clia coc va chuyén vi cho phép, tlr d6 gilp cac k§ sw can nhac
trong viéc yéu cau tai trong cho phép cho tirng coc;

2) Sai sb gitra két qua tinh toan va thuc nghiém cé thé ly gidi la do trong tinh toan méi chi
tinh cho mét coc don, chwa ké dén anh hudng cla cac coc xung quanh, déng thdi pham vi anh
hwéng cla coc dat ra trong bai toan la gia dinh (5x5m);

3) Phuong phap sb danh gia strc chiu tai cla coc theo tac gid dang tin cdy, can tap hop
nhiéu s6 liéu thuc nghiém va so sanh véi két qua tinh toan d& dwa ra nhivng khuyén céo hop ly dé
tiét kiém cho qua trinh thi cong nhwng van dam bao dé tin cay.
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