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TM TAT:

Bai bao trinh bay ket qué nghién ciu thigt ke he thang kich ddy céng
ap dung vao thi cang thuc té tai ngd tu cAu Binh, quan Hang Bang, TP
Hai phang. Kich ddy |a mat cang nghé dé I4p dat cac duang dng ngam,
va céc loai dng cang. He thang kich thiy lye duge st dung dé déy cac
ddt ciing duge thigt ke dac biet di trong lang dat. Day |3 phuong phap
ap dung chi yéu dé thi cong nhitng cong trinh hdm ca dang mét cat
ngang hinh tran vai dung kinh t6i da [&n tai 3m, ph hop &p dung cho
céac ham ky thuat hodc cac ham chui dan sinh, hdm di ba trong da thi.
Vigc thi cang kich ddy cac ddt cing duge thye hign tir cac gigng dao
thang ding. Sau khi ép xang thi cong chinh [3 ket cdu chang da, tien
hanh moi dét bén trong lang nhir sir bao vé cia va cang. Cang nghé thi
cong nay sé khong &nh huang tai viee td chirc giao thang binh thuang
trén mat dat.

Tir khaa: Day ép ngang; kich ddy; lyc can ma sat; cang trinh ngém;
ap luc ngang.

ABSTRACT

The article presents the results of research on the design of a sewer
pushing system applied in practical construction at the Binh Bridge
intersection, Hong Bang District, Hai Phong City. Pushing is a technology
used to install underground pipelines and sewer pipes. The hydraulic
pushing system is used to push specially designed sewer segments into
the ground. This is the primary method applied for the construction of
circular cross-section tunnels with a maximum diameter of up to 3
meters, suitable for use in technical tunnels or pedestrian tunnels in
urban areas. The construction of pushing the sewer segments is
carried out from vertically dug shafts. After the segments are pushed,
the sewer itself acts as a supporting structure, and soil excavation is
done inside it, protected by the sewer lining. This construction
technology does not affect normal surface traffic organization.
Keywords: Horizontal pressing; jacking; frictional resistance;
underground works; harizontal pressure.

1.DAT VAN DE

Thi céng cac cdng trinh ngam theo phuong phap dao kin 1a mét finh
VUC van con mdi & nudc ta. Dac biét la cac cdng trinh ngdm c6 dudng
kinh nhé phuc vu cho hé théng thoét nudc & Viét Nam. Céng nghé kich
day trong phuong phap dao kin phu hop véi nhiing céng trinh dang
nay véi nhimg uu diém vuat troi hon so véi cac cdng nghé khac.

Cong nghé khoan kich ngam thudc phuong phap dao kin, rat
phu hgp khi xay dung cac céng trinh ngam c6 kich thudc nho nhu
céng thoat nudc, dudng 6ng ky thuat dat sau dudi long dat. Dac
biét la tai cac d6 thi c6 mat d6 dan cu déng va cé nhiéu céng trinh
xay dung phia trén mat dat, viéc lua chon cong nghé khoan kich
ngam la gidi phap t6i uu khi thi céng l3p dat dudng 6ng ky thuat
dat sau dudgi long dat tai cac thanh phé trén, vi khéng pha vé cac
c6bng trinh phia trén cing nhu cadnh quan méi trudng déng thoi
khong gay can trg giao thong trong qua trinh thi cong.

Hé théng dudng éng cap thoat nudc trong cac do thi & Viét Nam
n6i chung khoéng déng bo va hién tai chua dap ing dugc nhu cau cap
thoat nudc. Cu thé thudng xuyén Ung ngap nang méi khi cé mua lén.

DE thi cong 13p dat hé théng cac dudng 6ng ky thuat ngam trong
long dat nhu dudng 6ng cap thoat nudc... trong diéu kién c6 nhiéu
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c6ng trinh phia trén mat dat nhu dudng giao théng, dudng sat, noi hé
théng di qua doi hdi phai co thiét b thi cong chuyén dung dang may
dao ham ngam. Cac thiét bi loai nay hién nay chu yéu dugc nhap
ngoai véi gia thanh rat dat va nhiéu khi khéng chu déng dugc vé mat
thaoi gian. Hé thong tai liéu phuc vu khai thac cling nhu phuc vu tinh
toan thiét ké trong linh vyc nay van con rat thiéu va khéng day da nén
ludn gay kho khan cho cac don vi thi cong st dung thiét bi. Viéc ting
dung céng nghé khoan ddy ép ngang trong thi cdng mét dudng céng
ngam xuyén ngang phia dudi tai nga tu cau Binh, quan Hong Bang, TP
Hai Phong dugc tién hanh ma khong phai dao bdi phia trén. Day la
cdng nghé thi céng dudng 6ng cap thodt nudc ngam con méi & nudce
ta. N6 ¢6 nguyén ly khac han so véi cong nghé khoan ngang cé dinh
hudng va can phai nghién ciiu dé dua vao tng dung. Bai bao trinh bay
két qua nghién cliu clia tac gia va ap dung trong thuc té thi cong,
dudng kinh c6ng 0,8m vdi chiéu dai 31,5m.

2. PHUONG PHAP THI CONG VA TiNH TOAN

2.1. Phuong phap day ép ngang

Phuong phap day ép ngang la mét ky thuat dao ngdm duoc st
dung cho cac cong trinh ngdm chu yéu loai dudng 6ng ky thuat, thi
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cong béang cach ddy cac doan 6ng c6 chiéu dai nhat dinh véi dudng
kinh gidi han. Phuong phap nay dugc sir dung cht yéu cho cac dudng
ham c6 dudng kinh nho dat & chiéu sau khong 16n va xay dung tai
nhimg noi ma phuong phap dao ha khéng thich hgp. So dé cong
nghé thi céng theo phuong phap ddy ép ngang cho & Hinh 1.

Trong phuang phép kich ddy, dudng 6ng thiét ké va cac dét
c6ng dugc dan dugi long dat tur giéng bat dau dén giéng tiép
nhan, c6 st dung kich thay luc dé kich ddy cac dét céng. Luc kich
ddy dugc truyén thong qua su tuong tac qua lai gilra cac dét cdng,
dén bé mat dao. Qua trinh dao moi dat dugc thuc hién bén trong
Idbng céng, dung phuang phap x6i nudc dé va st dung bom bun
dé van chuyén bun lén phia trén.

Dén huéng

Kich thiy lwc Céng thép

] W ws
ff [I| T /

/ Dit binén bén trong

Phin réng bén trong

Hé khung d& Vong kich day

Hinh 1. So d6 cong nghé thi cdng ddy ép ngang

Coéng nghé thi cong ddy ép ngang dugc moé ta tom tat trong
cac budc sau:

- Budc 1: Lay tim tuyén, c6t cao do, xac dinh vj tri cong trinh.

- Budc 2: Lap hang rao bao vé an toan tai khu vuc thi cong.

- Budc 2: Thi cong giéng khai hanh va giéng két thuc.

- Buéc 3: Lép dung céng truc.

- Buéc 4: Lép dat trung tdm diéu khién, bom thly luc, bom
nudc, bom hat bun...

- Budc 5: Lap dat cac bé phan khung kich va kich thuy luc, diéu
chinh kich thay lyc cho ding véi tim tuyén nhu thiét ké.

Hinh 2. Thi cong giéng khdi hanh

- Buéc 6: Trong sudt qua trinh thao tac kich ddy céng, can lién
tuc kiém tra sy chinh xac clia tim tuyén dao thuc té.

- Buéc 7: Lap dat dét céng dau tién vao ranh kich ddy va diéu
chinh né ding tam phu hgp véi cac yéu cau thiét ké.

- Budc 8: Lién két vong kich ddy véi céng .

- Budc 9: B3y c6ng tai giéng khai hanh. Bat dau qua trinh day,
kich thay luc phia sau tién hanh ddy céng tién vé phia trudc va
déng thai dat duge nén bén trong cong.

- Bu6c 10: Thu dau kich lai tao ra mét khoang tréng dé 13p dét
céng ké tiép.

- Budc 11: Lién két cac doan cong bang phuang phép han.

- Budc 12: Bat phia trong cdng dugc ldy ra bang phuong phap
thay luc (dung bem nudc c6 &p luc cao xdi vao tang dat dé pha vé, sau
d6 dung bom hut bun @€ hat bun va day én thung chia bén trén).

- Budc 13: Qua trinh dugc tién hanh 13ap lai cho tGi khi céng
dugc day sang bén giéng két thuc.

- Budc 14: Tién hanh x6i nuéc dé van chuyén bun 1én phia trén,
dé théng cong.

- Buéc 15: Nhac khung kich va kich cling véi céc thiét bi phu trg
khac ra khoi giéng khai hanh.

- Butc 16: Don dep mat bang thi cdng theo quy dinh.

RCong duoc.day,dén'giéng, két thic Qua trinh'd4y,céng

Hinh 3. Giéng két thic

2.2.Tinh toan

Trong bai bao tac gia trinh bay tinh toan thiét ké hé kich thay
luc d€ ddy céng c6 dudng kinh D = 0,8m c6 chiéu day thanh éng
10mm, chiéu sau dat céng 10m, cap dat lam viéc dat cap Il. Cong
dugc lam bang thép khéng gi, c6 dudng kinh ngoai D = 0,8m;
chiéu dai cia moi doan c6ng 3m; lién két cac doan céng bang
phuong phap han; chiéu dai toan tuyén dat cong L =31,5m.

Dia diém thi cong: nat giao cau Binh, quan Hong Bang, TP Hai
Phong, Viét Nam.

Mo ta vi tri: day la c6ng thoat nudc thai sinh hoat, phia trén la
dudng tau hoa va dudng giao thong duong bo.

Thai gian thi cong: thang 6/ 2019.

T6ng luc can di chuyén ddy c6ng (Wc ) dugc hgp thanh tur 3
thanh phan (Hinh 1) gém luc ma sat gilia bé mat cia bé mat ngoai
cdng vai nén dat (W), luc ma sat bén trong cla cdng vai dat (W-),
luc can phia trudc dau cdng (Ws). Véi gia thiét l1a nén dat dong nhat
d&ng huéng, d6 sau khéng thay déi trong qua trinh day (10 m) nén
coi ap luc phan bé déu trén vé may [1], va luc can do d6c Wy, & day
thi cong dudng 8ng c6 d6 nghiéng a =1,5° nén c6 thé coi luc can
do déc Wy =0:

W, =W, + W, + W3 , kN 1)

2.2.1. Luc ma sat giita vé cdng va nén dat W,

Theo [2, 6: Wy = fins1[2(qq + )LD + Gp] kN )

trong d6: f,,s1 - Hé s6 ma sat gitia thép va dat; f,,,.; = 0,32 +
0,64 chon fs1 = 04 qq4 - Ap luc thdng ding clia d4t 1én vo may,
kN/mZ q,, - Ap luc ngang chi dong cla dat, kN/m? (Hinh 4); L -

Chiéu dai céng; D - Budng kinh ngoai ctia may, D = 0,8 m; G,,, -
Trong lugng clia c6ng, kN. g4 = y. H , kN /m? (3)
trong d6: y - Trong luong riéng clia dat, kN/m3; dat cap Il = Ill c6

y =17 kN/m?[3]; H - D& sau dat c6ng, H=10m.

Thay vao (3) cé: ga =170 (kN/m?)

Khi may di chuyén, dat phia sau may bi gian ra, ap luc ngang
cla dat gidam trong khi ap luc ding khéng déi. Busng trang thai
Uing suat chuyén dan vé vi tri gi6i han Ung vdi su can bang chu
dong. Khi nay ap luc ngang cht dong cla dat gn tac dung 1én may
dugc xac dinh theo cong thuc [2, 4]:
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Gn = 4a-tg? (45° —2) = qa. ko KN/ @)

trong do: k - Hé s6 ap luc ngang ctia dat da hay con goi la hé
s6 ap luc dat ch dong (hé s6 nd hong); @ — gbc ma sat trong cula
dat, vai dat cap Il = Ill, tra bang @ = 20°, [4]

Bdng 1. Luc can ma sdt giita vé mdy va nén didt

0
ko = tg? (450 - ﬁ)
2
Thay vao (4) c6: gn =85 (kN/m?)
Thay céac két qua trén vao (2) c6 bang két qua vdi su thay ddi
chiéu dai céng trL=3 + 31,5m.

~ 0,5

Hinh 4. S¢ d0 luc tac dung Ién v6 cong

2.2.2. Luc ma sat bén trong ctia céng véi dat W,

Luc nay cé thé bd qua, vi mbéi mot 1an ddy dugc mot doan céng
dai 3m, ta phai diung dé dao moi dat bén trong céng (dung
phuong phap x4i nuéq), vi vay khi ddy hét doan céng ti€p theo thi

Bdng 2. Luc can di chuyén ciia mdy

L (m) 3 6 9 12 15 18 21 24 27 30 31,5
G, (kN) 5,53 11,06 16,59 22,12 27,65 33,18 38,71 44,24 49,77 55,3 58,06
W; (kN) 491,8 | 983,6 14754 1967,2 2459 2950,8 34427 3934,5 4426,3 4918 5164
R o QY T cling chi c6 3m dat phia bén trong nén gia thiét coi luc ma sat bén
il el Ll “!HIH.HLI trong clia cng vai dat
H — Qa v ! Qx WZ ~ 0. N -
s \ / 2.2.3. Luc can phia trudc dau cong Ws
[ ¥ Luc can do ap luc ép hong cua dat da & bé mat guong 16
l‘ _.-I (ngugc hudng véi hudng di chuyén cla cdng), phu thudc vao
R phuong phép thi céng [1, 71:
2 2
‘ Wy == yHeg? (45° + f) =2 yHky, KN ©6)
FEN trong dé: Ag - dién tich guong 16 (dién tich mat dao): Ag =
m.D? 5
T = =0,5(m?)

ky = tg? (45° + %) = 2,04
=  Ws=173,4 (kN)
=  Thay cac két qua vao biéu thic (1) ta c6 téng luc can di
chuyén clia may tuang Uing vdi su thay d6i chiéu dai L =3 + 31,5m.

L (m) 3 6 9 12 15 18 21 24 27 30 31,5

Wy (kN) 491,8 983,6 1475,4 1967,2 2459 2950,8 3442,7 3934,5 4426,3 4918 5164

W (kN) 665,2 1157 1648,8 2140,6 26324 3124,2 3616 4108 4599,7 5091,4 53374

trong d6: F,; - luc tinh toan dé ddy cong (kN); k4. - hé s6 an

2.2.4. Tinh luc day may toan; k¢ = 1,05 + 1,15 theo [1, 8], chon kg = 1,05 va W, - luc cadn
Pé dam bao céng di chuyén dugc thi luc ddy can dam bao diéu di chuyén ctia may, kN.

kiensau[1,2]: Fy; = We. kg kN (7) Thay céc s6 liéu da tinh vao biéu thuc (7) ta ¢ bang s6 liéu luc

ddy may theo chiéu daiL =3 =+ 31,5m.

Badng 3. Luc dday mdy

L (m) 3 6 9 12 15 18 21 24 27 30 31,5

W (kN) 665,2 1157 1648,8 2140,6 26324 3124,2 3616 4108 4599,7 5091,4 53374

Fy (kN) 698,5 1214,8 1731 2247,6 2764 3280 3797 4313 4829,7 5346 5604
3. KET LUAN TAI LIEU THAM KHAO

Trén cd s& nghién clu cac phuong phap thi cong ham phd biét
hién nay trén thé gigi va phan tich dac diém cau tao, lam viéc cla
may dao ham, sy anh hudng ctia moi trudng lam viéc 1én thiét bi
cbng tac trong qua trinh dao ham. Bai bao dua ra phuong phép thi
céng ngam hagp ly dung dé thi cdng dudng 6ng thoat nudc & cac
dé thi 16n cda Viét Nam theo cdng nghé kich ddy, 4p dung céc
nghién ctiu cla tac gia trong linh vuc méay dao ham vao thyc tién
tai mot cong trinh cu thé d6 la: ddy céng c6 dudng kinh céng 0,8m,
chiéu dai 31,5m qua nga tu cau Binh, quan Héng Bang, TP Hai
Phong.

Bai bdo da thiét lap cac céng thiic xac dinh mét sé théng s6
lam viéc co ban cla kich ddy céng, vi du nhu luc ddy can thiét cta
céc kich thuy luc dé day c6ng trong long dat. Qua d6, giup cho
cdng tac thiét ké ché tao may trong nudc, nham tang kha nang tu
chi trong céng nghé thi cong mdi, giam chi phi dau tu va giap
phé bién cong nghé nay trong thi cdng céng ngam tai cac dé thi &
Viét Nam ma khong anh hudng dén viéc té chuc giao thong phia
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