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LOI NOI PAU

Cring voi sue phaat trien ciia nén kinde 168 quoc den, nganl xay dung néi clhinyg
va Nay diing giao thong noi rieng ciing phdi wricn véi 1éc do rdr nhanh. Nluing
cong trinft 1o moc ten ngay cang nliew nlur nha cao tang, can céng, sdn bay,
hen cdnyg... e hiét cac cong winh nay den phai ding 167 méng coc. Ddac biét
ki xay dieng cac can 1on vicot Khda do te SOm dén hang tedm mét trén hé moény
coc didng kinl 1an, cliién dai coc lon trong diéu kien dia chat phie tap nhie ¢é
nliien 10y dat yeu, cd casto. hode o noi mde sda.. la mét trong nhiing thact

thie lan doi vau nganh xax dinrg cong wrink giao thong.

Ty nliicn cho den nay, cring vori cde cong nghé dive hang cdan bang vea diie
ddy phdn doan thi cong nghe thi cong coc bang plurong phdap khoan nhéi dda
duoe phar tricn hicn qua o ice 1. Cac cong nghé thi cong coc khoan nhoi
ditong kinde lon da giar quver cde van de kv thuat méng scu trong neén dia cht
plutc tap, did tao the e dong cho nganli xay dung cong trinh giao thong, khiényg
nhitng trong ithi cong cae cang rinh cau lon ma cho cd cong trinh cding bién,

Cane SON, il cao tang.

Cuon sach "Coce khoan nhoi trong cong trinh giao thong" dicoe bién soan
voi Long monyg moi crig cap ot tal lica thane Khao cho cae kY sie xdy diumg
giao thowg Kl thict ke ndue ki thi cong mcng coc koan nhoi; Mot s6 thi
duve kinle nghicns thi o va thae wai coc klioan nhor cho cong trinh can ¢ cd
micn Bac, Trung, Name cua e ta da divoe gion thica trong sach. Tham gia
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Seicli duoc bien soan i da, chace Kooy orante Kol ihicu sot, cdae tae gia
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Chuong 1

AP DUNG MONG COC KHOAN NHOI
TRONG XAY DUNG CAU

1.1. MO DAU

Xy dung cdc cau 16n vuot khau do tir 50 m dén hang tram mét trén hé méng coc dudng
kinh 16n, chiéu dai coc 16n trong diéu kién dia chdt phirc tap nhu ¢é nhiéu 16p dit yéu, hoic
cé castd, hoac ¢ noi nude sau 1a mét trong nhitng thich thic 16n déi véi Nganh xay dung

cong trinh giao thong.

Cho dén nay cling vé6i cic cong nghé diic hing can biang va dic day phan doan thi cong
ngh¢ thi cong coc bang phuong phip khoan nhéi ¢ duong kinh 1,0 + 2,5m da duoge phit
trien hiéu qua ¢ nude ta. Lan dao tién nganh xdy dung cau di dng dung cong nghé coc
khoan nhoi duong kinh ¢1,4m ha sau 30m khi thi cong cau Viét Tri. DPén nay viéc thi cong
coc khoan nhoi ¢6 dudng kinh tir 1 = 2m ha sau trong dat tir 40 + 60m, tham chi sau dén
80 - 100 m dang 1a gidi phap chu yéu dé gidi quyét ky thudt mong sau, trong céc diéu kién
dia chat dat y&u hoac phie tap cho cic cong trinh vuot nhip 1on. Loai coc khoan nhoi
duong kimh 16n nay di duge xay dung o hau hét cde cau Ién trong khoang 5 nam gan day
nhu ciu Viet Tri, Song Gianh. Him Rong, Dudng. Bac Giang, Bip Cau, Hoa Binh, Qudn
Hau (Hoa Binh), Lac Quan (Nam Dinh) (dudng kinh ¢1,5m siu 84m), Tan D¢, Quy Cao,
Non Nudc, Kién v.v... & mién Bic. mién Trung va nhitng ¢iu 6 mién Nam nhu My Thuan
(dudng kinh ¢2,5m sau 100m). cau Binh Phudc TP. 116 Chi Minh (dudong kinh ¢2,0m sau
hon 80m), v.v...

Cic cong nghé thi cong coc khoan nhéi duong kinh 1on da gidi quyét cic van dé ky thuat
mong sau trong nén dia chat phic tap, & nhitmg noi ma cic loai coc déng bing biia xung
kich hay bua rung ¢6 mat cat vuong hodic tron voi duong kinh nhé ¢ < 60cm, loai coc ong
thép khong thue hién dugce hoac ching doi hoi kinh phi xay dung rat cao, tién dé thi céng

kéo dai va hon nira ¢6 thé khong dam bio do bén cong trinh.

Cong nghé thi cong coc khoan nhoi duong kinh 1on di tao thé chu dong cho nganh xay
dung cong trinh giao thong cua nude ta, khong nhiing trong thi cong cidc cong trinh cau 1én
ma cho ca cong trinh ciang bién. cang song, nha cao tang. Bé tim hiéu phan tich, ddnh gid
mot 6 chi tiéu vé Kinh 1¢, ky thudt cta dang mong coc nay can ¢ thoi gian nghién cdu
viée ing dung né vao cic cong trinh xay dung di qua va 1ong k&t cong nghé, dua ra nhin

x¢ét rut kinh nghiém cho cic cong trinh tuong fai khic.



[.2. KHAI QUAT VE DAC DIEM SU DUNG MONG COC KHOAN NHOI TRONG
XAY DUNG CONG TRINH GIAO THONG

Hién nay, nganh xay dung & nudc ta dii dat duge nhimg thanh tuu ding ké, nhat 1 trong
cong nghé xay dung nén mdéng néi chung va trong xay dung méng coc néi rieng . Chiing 1a
di ¢6 céic phuong tién, thiét bi thi cong vi kiem tra chit luong khd hién dai, cho nén vice
lua chon méng coc khong bi rang budce do thicu thict by nita. Trong xay dung cong trinh
viéc lua chon dang mdng coc hop Iy 1a mot trong nhiing véu 1o then chot quyét dinh Jdén do
an toan, tin cay va gia thanh hop Iy mang lai hiéu qua kinh té.

Coc khoan nhéi (hay con goi coc do bé tong tai chd) duge tao ra bing mot qui trinh
nhiéu cong doan gém: dung thiét bi mdy khoan hoidc dio dil dé tao 16 trong dat tai cao do
thiét ké, ha 16ng c6t thép vio trong 16 khoan, do bé tong tai chd d¢ tao thanh coc bé 1ong
cot thép.

Coc khoan nhoi ¢6 kich thude mat cat, chiéu dai coc 16n (duong kinh coc té 300cm,
chiéu dai coc ¢ thé dai dén 120m), chiu duoc tai trong ngang 1én. So véi cic loai coc khic
(trilr coc ép) thi coc khoan nhoi thi cong thuin loi trong cic vung gin cong trinh da xay
trudce, trong khu dong dan cu. Qud trinh thi cong it gy anh huong dén cdc cong trinh bén
canh va khong gay ti€ng 6n 16n. Vi dac diém thi cong 1a cong doan khoan tao 16 di trude
nén c6 thé kiém tra lai diéu kién dia chit cong trinh chia timg coc va ¢6 the dé dang thay ddi
kich thuéc, nhat 1a chiéu sau dé phit hop véi di¢u kién dia chit cong trinh thuc (&,

Pham vi dp dung cria coc khoan nhoi:

1- Thich hop véi cac loai nén dat dd, ké ci ving ¢6 hang casta;

+ Thich hop cho cic cong trinh ¢au 16n, tai trong ning, dia chat nén mong la dit y&u
hoic ¢6 dia tang thay déi phiic tap.

+ Thich hop cho nén méng cic cong tinh ciu vuot xiy dung trong thanh phé hay di qua khu
dan cu dong diic vi n6 dam dao dugc cde vin dé vé moi trudng ciing nhur tién do thi cong ciu.

+ Thich hop cho méng ¢é tai trong 1ém nhu: Nhil cao tang ¢d tang ngam, cic cong trinh
ciu (cdu dam gian don, ciu khung T. ¢au dam licn hop lien tue, cau treo day xicn, nhit la
khi két cau nhip siéu tinh vuot khau do lén, tii trong truyén xuong mong Ion mi lai yéu ciu
1dn rdt it hay hau nhu khong hin).

Tuy nhién khi chon plutong an coc khoan nhoi can phai xér den cac ninige diént sai:

e Gia thanh trén Im dai coc hién van con cao so voi cidc loai hinh coc dong, coc ép,
coc rung ha;

« Viéc kiém tra chit lugng coc khoan thuong chi thue hién duge sau khi dd thi cong
xong coc. Chi phi cho thi¢t bi kicm tra chat lugng tuong doi cao. Thi nghic¢m thir tii
coc phitc tap va gid thanh cao:

o Sudt huy dong cudong do vat licu ciu tao coc thip;

» Chat luong coc tiy thudce trinh do va cong nghé do bé tong coc;



«  Mitc do chiét giam ma sit mat bén coc va sie khdang mii coc nhiéu hon so véi céc
loai coc khag;

« IDé sut thanh védch 16 khoan trong giar doan tao 19, diéu nay anh hudng dén tinh chat
Iam viée clia dat xung quanh coc, tai chan coc, lam thay déi kich thudc tiét dién coc,
tang khoi luong bé tong va trong lugng ban than coc mot ciach vo ich;

«  Chi phi khao sét dia chat cong trinh cho viéc thiét k€ moéng coc khoan nhoi cao hon
nhiéu so v&i mdng coc khic. Boi vi, viéc thiét ké coc khoan nhéi cén biét chi tiét vé
cic tinh chat co-ly- hod cta dit, nudc, can du bdo ding vé cdc hién tugng cat chay,
dat sap.v.v.. .

13. MOT SO TRUDNG HOP AP DUNG MONG COC KHOAN NHOI TRONG CAC

A

CONG TRINH CAU

Trong nhiing niam gén day cling voi su phdt trién cde cong trinh xay dung cé quy mo
Ion trong cic nginh xay dung cong nghiép, nha cao tang. Mdéng coc khoan nhoi cling da
duoc nghién ctu va dp dung nhiéu trong xay dung ciu dudng, bén cang & nhing vung dat
yéu, dia chat phuc tap dién hinh nhu sau:

1.3.1. Mot s6 truong hop dién hinh

- Mong tru cau Viét Tri (Phid Tho) st dung 36 coc khoan nhoi duong kinh 130cm, dai
20mn, kha niang chiu tai cia coc 800 + 840T. Coc xuyén qua dia tdng cat-dd granite phong
héa, chan coc tira trén dd granite nguyvén khoi bang mdy khoan TRC 1500 cha Nhat, trong
thi cong di git on dinh vich 16 khoan bane nudc;

- Mong tru ciu Dong Kinh (Lang Son) str dung 8 coc khoan nhdi dudng kinh 100cm, dai
10 = 15m, khd nidng chiu tai cua coc 500 + 600T. Coc xuyén qua dia ting cé hang dong
casto, chiin coc tya trén nen dd voi . Thi cong bang mdy khoan GPS 1500 cta Trung Qudc:

- Mdng mé tru cdu song Gianh (Quang Binh) dung 44 coc khoan nhoi dudng kinh
130cm. dai 32 + 35m, kha nang chiu tii cia coc 850 = 1000T. Coc xuyén qua dia tang 1&p
sét-s¢t déo mém dén deo cling. ngiim vao tang cuoi 2-3m. Thi cong biang mdy khoan TRC
1500 cua Nhat, gitr on dinh vich 16 khoan bing 6ng vich va dung dich bentonite;

- Mdng mé tru ciu Hoa Binh (Hoa Binh) dung coc khoan nhoi duong kinh 150cm, dai
35 + 40m, kha nang chiu tai cua coc 760 + 800T. Coc xuyén qua dia ting I6p sét-cit-cudi-
da phién thach phong hod, chin coc tua trén nén da phién thach nguyén khéi. Thi cong
bing mayv khoan BS-680-R clua Duc, gitr 6n dinh vich 16 khoan bang éng vich vi dung
dich bentonite;

- Mong mo tru cau Lac Quan (Nam Dinh) dung coc khoan nhoi duong kinh 150cm, dai

85m, kha nang chiu tii cta coc 920 + 950T. Coc xuyén qua dia tang sét chay dén sét déo

7



mém, ngam vao ting cdt chat 2-3m , Thi cong bang mdy khoan BS-680-R cua Dric, ¢t 6n
dinh vach 16 khoan bang ong vich va dung dich bentonite;

- Mdng tru neo va tru thap phin ciu chinh ciu My Thuan, sir dung 36 coc khoan nhai
duong kinh 250cm, dai 55 + 100m, kha nang chiu tai cua coc 3900T. Coc xuyén qua dia
tang sét chay dén sét déo min, nglun vio ting cit chat 2-3m biang gau ngoam hinh ban ciu
KD F3-2400 E(S) cua Duc, gitt on dinh vich 16 khoan bing dng vdach vi dung dich
bentonite, xem hinh 3-1;

- Méng mé try cdu Thi Nghe 2-TP. Ho Chi Minh, dung 40 coc khoan nhdi dudng kinh
100cm, dai 33 + 37m, kha nang chiu tai cua coc 600 + 750T. Coc xuyén qua dia tang cit
sét deo, cat hat trung dén tho roi rac dén chat vira, ngam vao tang sét cing 3,27 - 6m. Thi
cong bang mdy khoan BS-680-R cua Dic, gitt on dinh vdch 16 khoan bang ong vich va
dung dich bentonite;

- Méng mé tru cdu Binh Dién- TP. H6 Ch{ Minh, ding 40 coc khoan nhéi dudmg kinh
100cm, dai 33 + 37m, kha nang chiu tai cua coc 600 = 750T. Coc xuyén qua dia tang cal
sét deo, cat hat trung dén tho roi rac dén chat vira, ngdm vao tang sét cung 3,27 - 6m. Thi
cong bang may khoan BS-680-R cua Dic, gitr 6n dinh vdch 16 khoan bing éng vich va
dung dich bentonite;

- Méng mé tru cau Dién Bién Phu-TP. H6 Chi Minh, dung coc khoan nhoi dudng kinh
100cm, dai 39.6m, kha nang chiu tai cua coc 600 + 750T. Coc xuyén qua dia ting cit sét
déo, cdt hat trung dén tho roi rac dén chat vira, ngam vao tang sét cimg 3,27 - 6m . Thi cong
bang mdy khoan BS-680-R clia Diic, git on dinh vich 16 khoan biang ong vich va dung
dich bentonite;

- Méng mé tru ciu vuot duong Lé Thinh Ton né: dai - TP. Ho Chi Minh, diing coc
khoan nhoi dudng kinh 160cm v 60cm, dii 45-49m, kha nidng chiu tiai cia coc
200 = 900T. Coc xuyén qua dia tang cit sét déo, cidt hat trung dén tho roi rac dén chat vira,
ngam vao tang sét cing 3,27 - 6m bing mdy khoan BS-680-R ctia Diic, gitt 6n dinh viich 16
khoan biang ong vich va dung dich bentonitc;

- CAu Binh Phuéc bic qua song Sai Gon nim trén tuyén Quéc 16 1A du 4n duong Xuyén
A ¢6 méng tru cdu nhip chinh (so dé nhip chinh lién tuc 48,9m + 61m + 48 9m) gom 16
coc khoan nhéi duong kinh ¢ 200cm, dai 80m, kha nang chiu tai tir 870,3 + 903,5T. Coc xuyén
qua cdc 16p dia tang buin sét, cdt pha, cit hat min va ngdm vao Idp sét chat 2 + 3m. Thi cong
bang mdy khoan BS-680-R cia Duc, git 6n dinh vich 16 khoan bang 6ng vich va dung
dich bentonite, xem hinh 3-2;

- Cau To6 Chau (Kién Giang) trén Quoc 16 80 ¢é phan nhip chinh 1a dam hop 1ién tuc bé
tong cét thép du ing luc (55m + 90m + 55m) dat trén tru ¢ méng gdm 12 coc khoan nhoi

duong kinh ¢150cm chi¢u dai coc 36m:
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1.3.2. Mot s6 nhan x¢ét

Qua kinh nghiém dp dung cua cdc loai coc déng, coc ép, coc dng (rung ha coc), coc
thép, coc hon hop va coc khoan nhoi cho ca nude ndi chung nhu da trinh bay & trén, c6 thé

rit ra duoc moét vai nhan xét nhu sau:

- Coc khoan nhoi thuong duge diing cho mét s6 méng coéng trinh dic biét nhu: ¢o tai
trong 1én va chiéu dai I6n, trong diéu kién moi truomg ¢d yéu ciu khat khe, v.v... Vi uu

di¢m cua né dap ung duoc cic yéu cau do.

- Kich thude cha coc thay doi trong khoang khi rong: duomg kinh tir 40mm-=2500mm,
cit biet duong kinh coc ¢6 the 1én dén 3000mm (s& duoc dung cho xay dung cau Can Tho),
chicu dai 16n hon 100m, cd biét 120m (ciu Can Tho); véi kha nang chiu luc tir 75 tén dén
hon 4000 tan;

- Phurong phdp thi cong thuong la khoan tao 16 bang thiét bi khoan chuyén dung dic biét
I ding thiét bj dio gdu ngoam, gilt 6n dinh thanh vich béng 6ng chéng thép két hop véi
dung dich bentonite. Tuy theo diéu kién dia chat va diéu kién thi cong ma sir dung cdc loai
thiét bi khic nhau, nhung chi yéu gém cdc dang chinh nhur sau:

+ My khoan gau xoay: duge sir dung déi véi dia chat 1a cdt, dat soi san, cat pha cudi soi
(cdc md tru trén can hodc khi ¢6 thé dip dao nhan tao dé thi cong).

+ May khoan theo nguyén 1y tudn hoan nguoc: duge ding cho cdc tru dudi song, cé
nude ngdp, khoan vao tang dd goéc hay dd phong hod nhu truong hop tru 2, tru 3 cau
Viét Tri, cdce tru cau Ham Rong, ciu Gianh

+ Mdy khoan viich xoay: dugce diing cho cdc cong trinh ¢é tang dia chdt phic tap, vi du
¢ tang cdt chay, hoac cic cong trinh gan nhing cong trinh hién da cé trude nhu trong cic
du dn ciu duong siat Ha Noi - thanh phd H6 Chi Minh, v.v...

Tuy nhién trong nhiéu du dn cdu da sit dung két hgp cdc loai thiét bi khiac nhau dé phat
huy thé manh ctia méi loai, vi du diing mdy khoan gau xoay ED 4000 dé khoan tang dat cho
cidc tru trén can cua cau Ham Rong (vi t6¢ do khoan dat ctia loai may nay rat nhanh), sau dé
ding mdy khoan theo nguyén ly tuin hoan nguge TRC dé khoan tié€p vio tiang da géc.

- D61 v6i nudce ta, cong nghé mong coc khoan nhoi di duoc cic nha thau dp dung thanh
thao trong xay dung cau. Tuy nhién vi kinh nghiém thiét k&, thi cong va kiém tra chat luong
coc khoan nhéi ¢é dudmg kinh I6n tir $1500mm + $3000mm chua nhiéu nén thudng gap
maot 80 su ¢ trong thi cong lam anh huong dén chat luong va gid thanh xdy dung;

- Xét vé kha ning chiu luc diy ngang do chuyén vi ¢é két 1on cua nén dat giy ma sat am
Ién hé mong coc cua cic cong trinh cau xiy dung ¢ khu vue dia chilt dat yéu, hoidc ¢6 dia
ting thay doi phic tap, thi coc khoan nhéi t6 ra ¢6 wu di¢ém hon so véi cic loai coc déng,

coc €p,
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Hinh 1-2: Mat cing tru cau - ordt bang bo' i coc khoan nhoi, Cau BP

1.4. VE CAC TIEU CHUAN THIET KE, TIEU CHUAN THI CONG VA NGHIEM THU
MONG COC KHOAN NHOI TRONG CAC CONG TRINH CAU
Bo Giao thong Van tii v Bo Xay dung di ban hanh mot s¢ tiéu chuan ¢6 lién quan dén
cong tdc khao sdt, thiét k¢ thi cong viunghiém thu coc khoan nhoi. C6 thé liét ké nhu sau:
- Quy trinh khoan tham do dia chit cong trinh mang ky hiéu 22TCN- 82-1985.

- Khao sdt dia ky thuit phuc vu cho thiét ké vi thi cong mong coc mang Ky hicu
20TCN- 160-1987.

- Cic phuong phap thi nghiém coc hién truong, 20 TCN 82-1982.
- Coc Khoan nhoi - Yéu cau vé chat luong thi cong TCXD 206-1998.

- Ti¢u chuan thi cong va nghi¢m thu cic cong tic vé nén méng TCXD 79-1980.
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- Ticu chudn thi cong va nghiém thu coc khoan nhéi 22TCN- 2000.

- Ticu chuén thi€t k€ cau 22TCN 272-2001.

Rat nhicu cong tdc lien quan dén phuong phip didnh gid chit luong coc khoan nhoi bang
cic phuong phidp hién dai nhu phuong phip siéu am. phuong phdp thi dong bién dang nho,
phuong phdp thir dong bién dang 16n, phuong phdp tia phéng xa, phuong phap ding hop
Ostenberg. v.v... chua c6 céc tiéu chuan Viét Nam quy dinh k¥ cu thé. Trong cic truding
hop dé, chiirg ta thudng dp dung cic ticu chuan nude ngodi nhu AASHTO ciia Hoa Ky, BS
cua Anh, AS cua Australia, v.v...

Vé cong tic khao st dia chat thay van cong trinh: Hién nay ching ta van dung cich
khao sat thu thap sé liéu cho loai coc dic san dé dp dung cho coc khoan nhéi, nén khong
phtt hop cho viéc thiét ké va thi cong cling nhu chua du dodn trude duge cde su 6 ¢6 the
xay ra cho coc khoan nhoi.

Vé tinh toin thi€t k€ thi trude diy cdc tiéu chuan thiét K€ trong nudce ta thudng chu yéu
la dua trén Gi2u chuan thiét cia mot s¢ nude, ching han nhu: 20TCN 21-86 dua theo tiéu
chuan thiet k& caa Lien X6, TCXD 195 - 1997 dua theo tiéu chuan thiét k¢ 1SO. Hien nay
Bo Giao thong van tai dd ban hanh Ticu chuan thi¢t k& cau 22TCN 272 - 2001 cua trén
Tiéu chuan thiét k€ ASSHTO - LRFD - 1998 ctia M. Tuy Tiéu chuin ndy con tuong déi
maéi so vol da s6 don vi Tu van thiét ké o cde tinh, nhung né lai da va dang duoc <« dung
rong rii dé tinh todn thi€t k&€ mot so cong trinh cau 1én do cac Tur van nudce ngodi vi Tu van
[6n ctia Bo nhu TEDI va ¢6 thé ap dung thich hop trong viée tinh todn thiét k& coc khoan
nhoi cho diéu Kién & Viet Nam.



