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TOM TAT

Dong th&m trong céc hd dao sau ca thé lam ting ap luc nudc |6
riing, giam ing suft higu qua va [am suy yéu sur két dinh cia céc
hat dat, dan dén giam stc khang ma sat cia coc. Nghién citu nay
xem xét tac ding cia dang tham |én sic khéang ma sét cia coc bing
céch st dung ma hinh thi nghigm ha dao tuang vay thu nha. Théng
qua cac diu kign thi nghigm khac nhau vé da sau hd dao va myc
nudc ngdm, sic khang ma sét cia coc duge danh gia dua trén
phurang phép phan tich img sudt higu qua ket hop vai do &p e nude
|6 réing va phuong phap do truc tigp. KEt qua nghién ciu cho théy
dong tham lam giam dang ké sirc khang ma st cia cac coc phia
trong hd dao gén tuang vay, va higu ¢ng nay gidm dan khi khoang
cach dén tuang tang [én. Cac yéu td chinh anh huéng dén hign trgng
nay bao gdm vi tri coc, gradient thiy luc, do séu hd dao va do sau
chan coc. Mirc gidm sirc khang ma sat lén nhat quan séat dugc |3
91,23%. Ben canh da, nghién ctu ciing dé xuét méi trong quan thyc
nghi@m giira vi tri coc, sur gidm ma sét va cac hé sd an toan ching
hién treng thoat nudc ngdm, cung cép nhitng thang tin quan trong
cho vigc thigt k& céac hd dao sau dn dinh.

Tir khoa: Dang tham; sic khang ma s&t coc; (ng suat hitu higu;
tureng vay; dn dinh hd dao.

ABSTRACT

Seepage flow in deep excavations can elevate pore water pressure,
reduce effective stress, and weaken soil particle cohesion, leading
to a decrease in pile friction resistance. This study examines the
impact of seepage on pile friction using a scaled-experimental
diagram wall model. By conducting different scenarios of
excavation depth and water table, friction resistance of piles was
evaluated incorporating both effective stress and pore pressure
measurements. The results were validated through direct friction
measurements. The study reveals that seepage significantly
reduces friction resistance for piles located near the diagram wall,
with the effect diminishing as the distance from the wall increases.
Key factors influencing this phenomenon include pile location,
hydraulic gradient, excavation depth, and embedment depth. The
maximum observed reduction in friction resistance was 91.23%.
These findings are used to develop an empirical correlation that
relates pile location, friction reduction, and safety factors against
piping. providing valuable insights for the design of stable deep
excavations.

Keywords. Seepage flow; pile friction resistance; effective stress;
diagram wall; excavation stability.

1. GIGI THIEU

Ngay nay cung véi su dé thi hod manh mé, cac dy an tai do thi
thudng bao gém cac hé dao sau dé xay dung nhiéu tdng ham, bai
dau xe ngam hodc dudng ham (Benmebarek et al., 2005). Do d06, viéc
dam béo 8n dinh cho cac hé dao sau nay la rat quan trong dé dam
bao tinh an toan va tudi tho lau dai cGia cong trinh. Trong cac du an
nay, hé théng chéng d& Kingpost thudng dugc st dung dé gia cé va
8n dinh tudng hé dao (Peansupap et al., 2021). Trong hé théng nay,
nhu minh hoa & Hinh 1, cac coc tam thai dugc |3p dat trong hé dao,
ddc biét trong cac phuong phép thi cong top-down va semi top-
down, d€ ch8ng d& hé dao khi cac ting ham dugc xay dung (Crean
& Kelly). Trong cac trudng hgp ¢ céng trinh lan can, cac coc nay cé
thé tuong tac véi cac coc nén clia cac tda nha hién hitu gan dé, lam
tang thém su phtic tap cho qua trinh gia cé.
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Trong qua trinh thi cdng hé dao sau, hé tudng clirva hé Kingpost
dugc 13p dat, dao dat bén trong, nudc dugec bom ra khéi hé dao, dan
dén gidm ap luc nudc 16 rdng va Uing suat téng clia dat nén bén
trong hé dao, tao chénh léch muc nuéc giira trong va ngoai hé dao,
hinh thanh dong tham vao trong hé dao. Qua trinh thi céng dao dat
bén trong tiép tuc lam gidm Gng suat téng cda dat. Dong tham tac
dung vao Ung suat hiéu qua trong dat, tur d6 lam giam suc khang
ma sat ma dat cung cap cho coc, anh hudng tryc ti€p dén kha nang
chiu tai ca coc (Atkinson, 2007; Hussin, 2006). Do d6, hiéu rd su
tuong tac gitta dong tham va stic khang ma sat cda coc la rat quan
trong déi vdi su 8n dinh téng thé clia hé théng Kingpost va an toan
clia cdng trinh trong qud trinh thi cong (Reddi, 2003).

Mét s6 nghién cltu trudc day da trinh bay tac dong cta dong
tham dén su tuong tac gitra dat va coc, trong dé ap luc nudc 16 réng
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c6 thé gay ra ma sat am trén coc. Hién tugng nay lam tang d6 lun
clia méng coc, trong nhiing trudng hgp nghiém trong, c6 thé dan
dén x6 léch hodc néi coc (Jia et al. 2024). Ap luc thdm tang 1én gay
ra hiéu (ing hoa léng xung quanh coc, lam giam dé chat ctia dat nén,
gidm é&p luc ngang clia dat truyén 1én coc, tir dé lam giam stic khang
ma sat cta coc (Tran et al., 2005; Zou et al., 2021). Trong moét s6
trudng hop, phai ké dén anh hudng ctia dong tham va an toan cho
céng trinh, chiéu dai va dudng kinh coc thiét ké duoc tang 1én tir d6
anh dén gia thanh cong trinh (Richards et al. 2016).

Walls Kingpost- shormg

Seepagee flow

Outside piles _~ i

Inside piles

Hinh 1. Dong tham téc dong Ién hé coc trong qud trinh thi cong hé dao sau

Suc chiu tai cuc han clia coc (Qur) bao gém 2 thanh phan: stic
chéng mii (Qp) va stic khang ma sat (Qs) (Engineers, 2005). Qua trinh
thi cong hé dao sau, cac coc tam c6 chiéu dai ngén dugc st dung.
Stc chju tai clia cac coc nay chi yéu dén tir siic khang ma sat véi dat
nén xung quanh. Gia tri Qs trong dat cat tang tuyén tinh theo d6 sau
t&i mét diém sau cuc han, sau d6 gia tri nay khong déi (Rajapakse,
2007). Suic chiu tai cuc han coc dugc tinh nhu sau:

Ou =9 +0, = foi4 +4,4, m

trong dé, Qs: stic khang ma sat coc do tuong tac gilra coc va dat
nén xung quanh (N); Qp: stic chéng mi coc (N); fms: siic khang ma
sat don vi (N/m?); As: dién tich xung quanh coc (m?); gp: stic khang
mai don vi (N/m?); Ap: dién tich mai coc (m?).

Sutic khang ma sat don vi phu thudc vao vi tri tinh toan cla coc,
dugc xac dinh theo cong thuc sau:

fms(i) = O-’v X ko <k, @)

trong dé, ko: hé s6 ap luc ngang dat; kms: hé s6 ma sat dat va coc;
o'v: Ung sudt hiru hiéu ctia dat tai vi tri tinh toan (N/m?).

Tac doéng ctia dong tham Ién Ung suat hitu hiéu dat cé thé dugc
mé t& nhu sau: khi dong tham di chuyén tir dudi lén trén, lam gidm
Ung suat hiu hiéu gitia cac hat dat. Nguoc lai, dong tham hudng

Ong do 4p
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xuéng lam téng (ng suat hitu hiéu gira cac hat, tao thém &p luc
thdm xuéng phia dudi (Tanaka & Toyokuni, 1991). Ung suat hiu
hiéu cta dat dudi trong méi trudng dong tham dugc tinh toan bang
nhu sau:

o,=0,—u—ixy, 3)

O"V:GV—u—H'x;/W (4)

trong d6, ov: ing sudt téng tai vi tri tinh toan (N/m2); u: ap luc
nudc 16 rong tai vi tri tinh toan (N/m?); i: gradient thuy luc; : trong
lugng riéng nudc (N/m3).

Bén canh d¢, tac ddng ctia dong tham lén su 6n dinh clia cac hg
dao sau da dugc nghién ctiu thuc nghiém bai Karl Terzaghi vao nam
1943 (McNamee, 1949; Terzaghi, 1943). Trong thi nghiém nay, day
hé dao phia trong tudng vay da bi ddy tréi do luc tham hudng 1én
ngay ca khi thiét ké da tinh toan day du ap luc dat va nudc theo
phuong ngang. Thi nghiém chi ra rang, khu vuc xuat hién hién
tugng x4i ngam lién hé truc tiép t&i chiéu sau clia coc ngam vao dat
nhung khéng xem xét dén stic khdng ma sat trén bé mat cda khéi
dat nay. Do d6, cac coc dugc bo tri trong khu vuc xay ra x6i ngam
rat c6 thé cac coc nay sé bi anh huéng nghiém trong han so véi cac
coc khac.

Cac nghién clu trudc day da tap trung vao tac dong clia dong
tham lén cac yéu té nhuhé s6 an toan chong xéi ngam, ap luc ngang
clia dat va chuyén vj hé dao. Tuy nhién, nghién ctru vé dnh hudng
cla dong tham lén stic khang ma sét than coc, dac biét déi vai cac
coc nam trong va ngoai hé dao sau, van con han ché. Nghién ctu
nay trinh bay mét mé hinh thuc nghiém dé khao sat tac dong cua
dong thdm lén stic khang ma sat than coc bang cach thay dbi
gradient thay luc, vi tri coc, @6 sdu chdn cta tudng vay va hé sé an
toan chéng x6i ngam. Nghién cliu cling dua ra cac maéi tuong quan
thuc nghiém da dugc phat trién dé dy doan mdc gidm suic khang
ma sat dua trén vi tri coc va cac hé s6 an toan chéng xo6i ngam.

2. CHUGNG TRINH THi NGHIEM

2.1. M6 hinh thi nghiém

Nghién ctiu st dung mé hinh thuc nghiém thu nhé dé khao sat
suic khdng ma sat cda coc trong va ngoai tudng vay dudi anh huéng
clia dong thdm. Hinh 2 minh hoa hé théng mé hinh, bao gém: 1 bé
thi nghiém va céc hé théng do ap.

Hinh 3 mé ta chi tiét cac théng sé thi nghiém. Bé thi nghiém
dugc lam bang nhua acrylic, c6 kich thuéc 760mm chiéu dai,
380mm chiéu réng va 500mm chiéu cao. Trong d6 D la khoang céch
tur day tudng vay dén I16p khéng tham nudc, He 1a d6 sau hé dao, Hp
la d6 sau chon cla tudng, Hw la chénh léch muc nudc trong va ngoai
hé dao, va d. 1a khodng cach tir coc dén tudng. Téng s6 9 coc dugc
1ap dat, ap luc nudc 16 réng thay d6i dugc do théng qua cac 6ng do
ap. Thi nghiém dugc thuc hién trong 3 trudng hgp: cat kho, nudc
tinh va dong tham.

Ong do ép

PEree I

Bé thi nghiém

Hinh 2. Tong thé mé hinh thi nghiém
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Hinh 3. Thong 56 bé thi nghiém
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Hinh 4. Vi tri 6ng do dp

Téng céng 68 6ng do ap dugc st dung trong thi nghiém mo
hinh, bao gém 50 8ng dugc két ndi véi tudng bé va 18 6ng dugc két
n&i vai day bé. Mbi 6ng do c6 dudng kinh trong 1a 3mm. Hinh 4 hién
thi so d6 bé tri cac 6ng do.

2.2. Coc thi nghiém

Coc thép dugc st dung trong thi nghiém cé duong kinh (D) la
12mm, chiéu dai 700mm va khéi lugng trung binh 648g. Coc dugc
thiét ké xuyén qua tdm nap va day bé dé loai bd thanh phan stic
ch&ng mdi va dinh tam di chuyén than coc théng qua cac 6 bi trugt
dam bao coc di chuyén thdng ding trong qua trinh thi nghiém.
Khoéng cach gilta tam cac coc, va khodng cach tir cac coc bién dén
thanh bé, dugc thiét ké hon 4D, d€ gidm thiéu hiéu ting nhém, dam
bao tinh dong nhat cia dat nén xung quanh tat ca cac coc, dong
thai gidm thiéu tac dong bién cta thanh bé (Liu et al., 2023; Zhang
et al,, 1998). Ngoai ra, mét coc dugc dit trong vung nguy hiém xdi
ngam dé mo phdng diéu kién cuc doan. D6i véi bai toan thdm 2D,
theo dé xuat clia Terzaghi thi ving nguy hiém cé dang hinh chi
nhat véi chiéu cao tuong Ung vai Hp va chiéu rong bang H,/2 (Harza,
1935; Terzaghi, 1943; Mesri, 1996). Hinh 5 minh hoa coc dugc s
dung trong nghién cuu.

Trong nghién ctu nay, stic khdng ma sat coc dugc xac dinh
théng qua phuong phap do truc ti€p va phuong phap tinh toan
phan tich théng qua hé théng do &p luc 16 rébng va tng suat hiu
hiéu. Thi nghiém do stc khang ma sat than coc dugc thiét ké dua
trén nguyén tac ha coc, mé phéng qua trinh thi cong ép coc. Phia
trén dau coc dugc dat tai trong nhu khéi gia tai khi ép coc. D€ dam
bdo tinh nhat quan, coc dugc ha véi t6c dd khéng déi 1a 0,5
mm/phut.

Hinh 5c trinh bay so d6 tac dung luc Ién coc. Phuang trinh can
bang luc tac dung lén coc nhu sau:

Fo+ gt ot F=R+P (5)

trong dé F: phan luc dau coc (N); Fms: stic khang ma sat than coc
(N); fms1, fms2: ma sat hé théng tai cac 8 bi trugt (N); Pi: trong lugng
khai tai dau coc (N); Pz: trong lugng ban than (N).
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Trong phuang phép do truc tiép, phan luc F dugc do lién tuc
thong qua ban can phia dudi chan coc, dir liéu nay dugc tu déng
chuyén dén may tinh. Bdng cach tri di téng trong lugng P;, P va ma
sat thiét bi fmsr,2 tU phan luc dau coc F, stic khang ma sét than coc
dugc xac dinh.
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Hinh 5. M6 hinh coc. (a) Coc trong qua trinh thi nghiém. (b) Coc ban déu. (c) So d6 xac
dinh lyc tic dung coc. (d) So dd tinh todn ap luc nudc 16 rong Ién coc

Tuy nhién, stic khdng ma sat than coc nay khong déu nhau doc
theo than coc, gia tri nay duoc tinh thédng qua biéu thuic sau Vi fmsi)
la stic khdng ma sat don vi doc theo than coc (N).

L,
Fms = ”Dc J‘ fms(i) (6)
L
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Trong diéu kién thi nghiém cat khé, stic khang ma sat than coc
la Fms1, phuong trinh (6) dugc bién di nhu sau:

F

ms1

2
Trong diéu kién thi nghiém nuéc tinh va dong tham, stic khang
ma sat than coc lan lugt [a Fms2 va Fmss, phuong trinh (6) tra thanh:
F:nsZ,S = (ﬂ- x D(‘ X kO X kms ) X

« Y sar X(Li _L?) _ Yw X(hivz _hi]):| 8)

2 2
—ﬂchxkokax;/dx[ﬁj )

2 2

Ngoai ra, hé s6 ap luc ctia dat ko va coc kms dugc xac dinh nhu
sau:

ky=1—sing 9

k, =0,7tang (10)

trong d6 z: d6 sau tinh tr mat dat (m); y: trong lugng riéng kho
dat (N/m3); yar: trong lugng riéng bao hoa dat (N/m3); L;2: khoang
céach do tu diém do &p téi mat dat (m); hwi,2: khodng cach ti diém do
ap t6i mat nudc (m); ¢: géc ma sat trong dat (°).

2.3.Vat liéu

V6i muc tiéu nghién ctu la xem xét anh huéng ctia dong tham
dén ma sat doc than coc déng thai dé dam béo tinh nhat quan cla
vat liéu thi nghiém, dat cat dugc xem la loai vat liéu phu hop dé dé
dang quan sat cac hién tugng ciing nhu tac déng cda dong tham
I&n d6i tugng nghién cuu. Cat st dung trong thi nghiém la loai cat
sach, khéng lan tap chat hitu cg, va dugc sang thong qua ray co kich
thudc lusi 0,5mm. Cat dugc phan loai la loai cat cap phéi kém theo
tiéu chudn USCS (Stevens, 1982). Cac tinh chat vat ly cda cat dugc
trinh bay chi tiét trong Bang 1, vai trong lugng riéng la 2,65 va khéi
lugng thé tich kho 16n nhat la 1,615 g/cm®. Trong thi nghiém, cat
dugc chuan bi 8 muc dé dam nén tuong déi R = 0,90.

qua trinh thi nghiém. Diéu nay dam bao rang mién tinh toan co6 y
nghia va dang tin cay dé phan tich. Cac diéu kién thi nghiém duoc
trinh bay trong Bang 2, trong d6 Hin, Hout sand, Hout water 18N 1ugt la miic
cat va muic nudc bén trong hé dao (mic cat va muc nudc la bang
nhau); muic cat va muc nudc bén ngoai hé dao. Khoang cach tirchan
tudng vay dén 16p khéng tham nudc D dugc cé dinh & mic 100mm
trong diéu kién céat khd va dong tham, va bang 0 trong diéu kién
nudc tinh.
Bang 2. Piéu kién thi nghiém

ID Hin (mm) Hout_sana (mm) Hout_water (Mm)

300
350
400
450

200 300

350
200 350 400
450

350
250 350 400
450

O ONOUND WN =

—_
o

R(%) =—L4 100 (11)

P _max
Bang 1. Tinh chat vat ly cat thi nghiém
Tinh chat Don vi Gia tri
Thanh phan hat thé (%) 94,04
Thanh phan hat min (%) 0,96
Khéi lugng riéng khé 16n mat, pa_max (g/cm?) 1,615
Khéi lugng riéng bao hoa, psar (g/cm? 1,944
G6c ma sat trong do 30
Ty trong, G 2,65
Phan loai theo USCS SP

Tién trinh thi nghiém dugc thuc hién nhu sau: (1) 13p dat coc; bit
kin tat ca cac dau vao va dau ra 6ng do ap bang gidy loc. (2) Cat dugc
thém vao ting I6p day 50mm, dé cham dé duy tri cau tric hat r&i va
dugc dam nén dén muc d6 dam nén tuong d6i mong muén. (3)
Nudc da dugc khir khi dugc dua vao tur tir dé€ bao hoa cat, véi mot
tdm loc tai dau vao nudc dé gidm thiéu su xao tron. (4) Khi muc nuéc
da 6n dinh, luu lugng dong chdy trong bé dugc do dac. Pic biét,
trong thi nghiém, nuéc khir khi dugc st dung dé dam béo bao hoa
cat nhanh hon, gidm thdi gian thuc hién téng thé cta thi nghiém
déng thai bao toan tinh ddng nhat ctia dam nén.

3. KET QUA VA THAO LUAN

3.1. Diéu kién thi nghiém

C4ac diéu kién thi nghiém dugc thiét ké dé ddm bao rang dat nén
van 6n dinh va khéng bi anh hudng bdi hién tugng x6i ngdm trong

3.2. Hé s6 an toan chéng x6i ngam

Nhiéu tac gia trudc day da nghién ctu hién tugng x6i ngam
trong dat cat dong nhat, khéng cé 16p phan tang ngang gilia day
hé dao va day tudng cu, va cac dinh nghia khac nhau vé hé sé an
toan chéng x6i ngdm da dugc phat trién nhu Terzaghi (Terzaghi,
1943), Marsland (Marsland, 1953), Ou (Ou, 2014). Theo Terzaghi, hé
s6 an toan chéng x6i ngdm dua trén su can bang gilia luc day troi
do dong tham va trong lugng riéng cta dat trong viing nguy hiém.
Hinh 6 trinh bay cach tinh hé sé an toan chéng xéi ngam theo
phuong phap Terzaghi va Ou.
N w
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Hinh 6. S d tinh hé s6 an toan x6i ngam theo Terzaghi va Ou

Theo Terzaghi, hé s6 an toan chéng x6i ngam dugc xac dinh nhu
sau:

FS = K - i (12)

v GryH,

trong do, ¥ : trong luong riéng ddy néi clia cat (N/m3), Co: hé s6
thuc nghiém (Das & Sobhan, 1990).

Bén canh do, théng qua nhiéu két qua thi nghiém, tac gia Arthur
Marsland nam 1953 (Marsland, 1953) da dua ra lugc d6 tra hé sé an
toan chéng xdi ngam trong mét hé dao dua theo mai lién hé cla
cac yéu t6 co ban clia mét hé dao sdu bao gém: bé rong hé dao, do
chénh cao muc nudc trong va ngoai hé dao, chiéu sau ngam tudng
chdn va khodng cach tir day tudng chan dén 16p khéng tham.

Ngoai ra, tac gid Ou (Ou, 2014) vao nam 1998, thong qua mo
hinh thdm mét chiéu don gian, gia tri gradient thay luc I6n nhat dua
theo dong tham nam trong 18p cét sat véi tusng chan. Tu do, dé
xuat hé s6 an toan chéng x6i ngam theo biéu thuc sau. D& ddm bao
an toan x6i ngam, tac gia dé xuat gia tri FS khéng nhé hon 1,5.

ISSN 2734-9888 | 01.2025 XAY1DUNG |139



NGHIEN COU KHDA HOC

y (H,+2H,+d))
v,

Bang 3 la két qua tinh toan hé s6 an toan chdng x6i ngam theo
cac phuong phap. Tat ca cac diéu kién thi nghiém st dung ly thuyét
cUa Terzaghi déu cho ra hé sé an toan Ién hon 1,0. Tuy nhién, mot
sO trudng hop khéng dat yéu cau khi ap dung ly thuyét cda Ou.
Phuong phap Marsland khéng cung cap gia tri FS cho D/Hw < 1; do
dé, chi cac diéu kién ID1 va ID8 dugc danh gia. Cac diéu kién nay
déu khéng nho hon 1,0. Nhu vay, theo cac phuong phap danh gia
khac sau thi hé s6 an toan chéng x6i ngam sé cé gia tri khac nhau,
c6 thé ddm bao hodc khédng dém bao an toan, diéu nay nhan manh
tam quan trong cla viéc xem xét nhiéu ly thuyét khac nhau khi danh
gia hé s6 an toan chéng x6i ngam két hgp vai diéu kién thuc nghiém
dé xac nhan su xay ra x6i ngdm (Duc & Long, 2022).

Bang 3. Hé s6 an toan chéng x6i ngam

FS = (13)

ID Theo Marsland Theo Ou Theo Terzaghi
1 1,00 2,82 2,63
2 - 1,57 1,76
3 - 0,94 1,32
4 - 0,56 1,05
5 - 2,19 1,74
6 - 1,41 1,31
7 - 0,94 1,05
8 1,50 3,76 4,01
9 - 2,19 2,68
10 - 1,41 2,01

3.3. Suic khang ma sat coc

Theo phuong phap do tryc tiép nhu Hinh 5¢, stic khang ma sat
ctia moi coc dugc do 10 lan, cac phuong phap théng ké dugc ap
dung d@é phan tich (Hughes & Hase, 2010). Két qua hé sé bat dinh
cho tat ca dir liéu dugc tinh todn dudi 0,3%, cho thay su bat dinh va
sai s6 gilta moi cac lan do la rat nhé. K&t qua trung binh gia tri stc
khang ma sét coc theo phuong phap do truc tiép dugc trinh bay

Bang 4. Stic khang ma sat coc theo phuang phép do truc tiép

trong Bang 4. Déi v6i phuong phép tinh toan phan tich, méi diéu
kién thi nghiém trong Bang 2 dugc tién hanh do gia tri ap luc nudc
16 réng 3 lan va lay gia tri trung binh va cac luc ma sat da dugc phan
tich tinh toan théng qua cac Phuong trinh 5 dén 10 va dugc trinh
bay trong Bang 5.

So sanh gilra Bang 4 va 5 cho thdy su sai khac gitra 2 phuong
phép do thay d6i tir 3.25% dén 3.94% trong diéu kién cat kho, 4.31%
dén 4.89% trong diéu kién nuéc tinh, va 2.92% dén 4.98% trong diéu
kién dong tham. Két qua cho thdy stc khang ma sat coc theo 2
phuong phap cé su nhat quan va dang tin cay.

Trong 2 bang cho thay ¢ su suy gidm stic khang ma sat coc tur
37% dén 86% khi coc chuyén tir méi trudng cat khéd sang moéi trudng
nudc tinh. K&t qua nay cha yéu dén tir su suy gidm (ng suat hitu
hiéu clia cat bao hoa. Ngoai ra, chuyén tir méi trudng nudc tinh sang
moi trudng cé dong tham lam gidm stic khang ma sat cac coc bén
trong hé dao (coc 1 dén 4) tur 1,1% dén 91,23%, trong khi ma sét clia
cac coc bén ngoai hé dao (coc 5 dén 9) tang tir 5,18% dén 82,39%.
Tac dong clia dong tham dén suic khang ma sat cang ré rét hon doi
véi cac coc gan tudng vay han. Ung xdr cGla ma sat thanh coc dudi
tac déng ctia dong tham doi véi nhdm cac coc bén trong hé dao
(coc 1 ~ coc 4) va ngoai hé dao (coc 5 ~ coc 9) la tuang déi gidng
nhau khi c6 bién d& ma sat thay d6i I6n nhat déi vdi cac coc nam
gan hé dao va anh hudng nay giam dan khi coc cang xa hé dao. K&t
qua cho thay, khi ting d6 ngam tudng chan tang 1én 1,5 lan, do
gidm ma sat thanh coc tai vi tri coc cach tudng chan 30 (mm) nam
vé phia trong h6 dao gidm di 25,49 %. Bén canh do, véi trudong hop
tang 1,5 lan chiéu sau hé dao, bién d6 giam ma sat thanh coc tai vi
tri coc tuong tu tdng 16,96 %. Dong thdi, trudng hgp d6 giam ma
sat thanh coc dat cuc dai 91,23 % xay ra ddi vai truong hgp hé dao
6 muc cat 20 - 30 (cm) va muc nudc 20 — 45 (cm), tuong Ung véi hé
s6 an toan chéng xo6i ngam dat cuc tiéu, udc tinh FS = 0,564 theo
phuong phap Ou trong tat ca cac trudng hgp khao sat.

Cat kho, Fnst (N) Nudc tinh, Fms2 (N)

Dong tham, Fimss (N)

D Coc1~4 Coc5~9 Cocl1~4 Coc5~9 Cocl Coc2 Coc3 Coc4 Coc5 Coc6 Coc7 Coc8 Coc9
1 2.25 517 1.43 3.25 1.42 1.32 1.22 1.08 4.82 461 4.36 4.01 347
2 2.25 517 1.43 2.23 1.36 117 1.00 0.80 4.60 4.38 4.14 3.83 3.27
3 2.25 517 1.43 1.36 1.22 0.98 0.78 0.56 4.29 4.10 3.88 3.59 3.10
4 2.25 517 1.43 0.71 0.98 0.62 0.38 0.12 4.06 3.91 3.73 3.46 3.04
5 2.25 6.72 143 423 1.30 1.13 0.99 0.84 6.34 6.09 5.83 5.51 491
6 2.25 6.72 143 3.20 1.06 0.89 0.74 0.58 6.06 5.81 5.56 5.28 471
7 2.25 6.72 143 2.17 0.78 0.57 0.42 0.27 5.75 5.45 5.27 4,99 4,53
8 3.56 6.72 2.27 427 2.23 2.18 2.05 1.90 6.05 5.89 571 5.41 4,99
9 3.56 6.72 2.27 3.20 2.08 1.84 1.69 1.55 5.70 5.56 5.39 5.15 4383
10 3.56 6.72 2.27 2.17 1.77 1.46 1.27 1.10 5.40 5.25 5.11 4,90 4,63
Bang 5. Suic khdng ma sat coc theo phuang phap phan tich
D Cat kho, Fmsi (N) Nudéc tinh, Fmsz (N) Dong tham, Fmss (N)
Coc1~4 Coc5~9 Cocl1~4 Coc5~9 Cocl Coc2 Coc3 Coc4 Coc5 Coc6 Coc7 Coc8 Coc9

1 217 4,98 137 3.13 1.35 1.26 1.16 1.03 4,62 4.41 417 3.83 3.30
2 217 4,98 137 2.14 1.30 1.11 0.96 0.77 4.41 418 3.95 3.65 3.1
3 217 4,98 137 1.31 1.17 0.93 0.75 0.54 4.10 3.92 3.71 3.42 2.95
4 217 4,98 137 0.68 0.94 0.60 0.37 0.12 3.88 3.72 3.56 3.29 2.89
5 217 6.46 137 4,07 1.24 1.08 0.94 0.80 6.07 5.81 5.56 5.25 4.68
6 217 6.46 137 3.08 1.01 0.85 0.71 0.56 5.79 5.55 5.30 5.02 448
7 217 6.46 137 2.09 0.75 0.55 0.41 0.27 5.48 5.20 5.01 4,74 431
8 3.43 6.46 2.16 4.07 2.12 2.08 1.96 1.81 578 5.62 5.45 5.15 4.74
9 3.43 6.46 2.16 3.08 1.98 1.76 1.61 1.48 5.45 5.30 5.14 491 4.59
10 3.43 6.46 2.16 2.09 1.69 1.39 1.21 1.05 5.15 5.00 4.86 4.66 4.40
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Hinh 7. Tuong quan khodng cach coc, dd su tudng, hé s6 an toan chdng xi ngam va
d6 giam ma sat thanh coc

Hinh 8. Tuang quan khodng céch coc, 9 sau tudng, hé s6 an toan chdng xdi ngam va
d6 tdng ma st thanh coc

Dua vao céac théng sé anh hudng I6n dén stic khang ma séat
thanh coc bao gém: vi tri coc d., d6 chénh muc nudc ngam trong va
ngoai hé dao Hw, chiéu sau h6 dao He va hé sé an toan chéng xoi
ngam, tuong quan cac mai quan hé nay vai dé suy giam va gia tang
stic khang ma sat thanh coc dugc thé hién lan lugt & Hinh 7 va Hinh
8. St dung 2 hinh nay, do gidm va tang ma sat coc trong va ngoai
hé dao c6 thé nhanh chéng dugc xac dinh véi cac thong sé dau vao
clia céng trinh.

4, KET LUAN

Nghién ctiu thuc nghiém da khao sat cac yéu t6 anh hudng dén
ma sét than coc trong hé dao sau 6n dinh bang tudng chan, bao
gém chiéu sau hé dao, d6 sau ngam tudng chan, dé chénh muc
nudc ngam, va anh hudng ctia dong tham. Nghién ctu da phat trién
mot mé hinh thuc nghiém moé phong anh hudng cla cac diéu kién
cat kho, nudc tinh va dong tham dén siic khang ma sat coc thép.
Nghién ctiu chi ra rang stic khdang ma sat coc thay ddi dang ké dudi
tac dung clia dong tham, dat biét la cac coc sat tudng chan véi hé
s6 6n dinh chéng x6i ngam thap. Dudi day la cac két luan chinh:

e Su thay d6i ma sat I6n nhat xay ra & cac coc gan tudng chan,
va giam dan khi khoang céch tur coc dén tudng chan tang lén. Bién
dd gidm ma sat dat cuc dai 91,23% trong diéu kién ty s6 chénh léch
muic nudc va do sau hé méng la 0.3 va hé sé an toan chéng x6i ngam
dat gia tri t6i thiéu 13 0,564.

e Tang d6 sau ngam tudng chan thém 1,5 lan gitip gidm 25,49%
d6 gidam ma sét tai coc, trong khi d6 tang chiéu sau h6 dao thém 1,5
lan lam tang bién d6 gidm ma sat tai cng vi tri coc thém 16,96%.
Tang chiéu sdu ngam tudng chén la mét gidi phap hiu hiéu dé giam
tac dong bat Igi ctia dong tham d6i véi ma sat than coc. Phuong an
nay gép phan nang cao su 8n dinh ctia hé dao sau va gidm thiéu
nguy ca x6i ngam, yéu té nguy hiém c6 thé gay sap hé dao.

K&t qua nghién ctiu theo phuong phap thuc nghiém nham danh
gia anh huéng clia dong thadm dén ma sat than coc. Dua trén quy
mo, kich thudc nho, tuong ting véi quy mo phong thi nghiém. Chinh
Vi vdy, cac Ung dung thuc tién can thém céc thi nghiém hién trusng

dé kiém chimg. Théng qua qua trinh nghién ctu ciing nhu thuc hién
cac thi nghiém con ton tai mét s6 thiéu sot va han ché. Két qua
nghién ctu chi danh gia dugc anh huéng clia dong thdm dén ma
sat thanh coc déi véi cac coc trong va ngoai mét hé dao sau. Vi vay,
két qua nghién ctu can c6 thém cac so sanh, danh gia cta céc
nghién ctiu khac dya trén néi dung nghién ciu tuong tu ciing nhu
Ung dung céc phuong phap mé phong khac. T d6, ciing ¢é dir liéu
chiing minh cho nhén dinh dong tham lam giam suc chiu tai ctia coc
dé6i véi cac coc nam trong mét hé dao sau. Ngugc lai, dong tham
lam tang stc chiu tai coc cta cac coc nam ngoai hé dao.

L&i cdam on:

Nhém tac giad chan thanh cdm on Trudng Dai hoc Su pham Ky
thuat TP.HCM d3 tai trg kinh phi dé thuc hién nghién ctiu nay, ma sé
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