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XAC PINH CAC THAM SO NEO PAT PHU HOP
GIU ON PINH BO SONG TRANH SAT LO

DETERMINATION OF THE APPROPRIATE PARAMETERS OF SOIL BOLTS
FOR RIVER BANK REINFORCEMENT TO REDUCE LANDSLIDE

Tran Tuédn Minh, Nguyén Duyén Phong, Ng6 Vin Thic

ABSTRACT:

Soil bolts are widely used for the reinforcement of soils slopes and other fields of civil engineering. To design
soil bolts, the parameters of soils and bolts must be considered such as the parameters of failure arch, the length,
spacing, and capacity of bolts. This paper refers to analyze and select the parameters of bolt for the stability of
the soil slope in the riverbank. The research results show that in the case, the directions of soil bolts located
normal to boundary of the slope ensure effective reinforcements. In the detail geological conditions of this
study, the length of tie-back soil bolts L = 1,4 m, spacing a = 2 m are optimal parameters for the slope of riverbank.

KEYWORDS: River bank, landslide, failure arch, soil bolts, reinforcement.

TOM TAT:

Céc neo dét ngay cang dugc sti dung rong rai trong chéng giti cac bd doc dat ciing nhu cac linh vuc khac. bé
thiét ké cac thong s6 ctia két ciu neo ngudi ta quan tdm chu yéu dén cac tham s6 cua cung trugt 16, chiéu dai,
khodng cach va kha ndng mang tai ctia cac neo. Bai bao gidi thiéu viéc phan tich va lya chon cac tham s6 két
cdu chong neo giti 6n dinh ba d6c dat trong cac bd song. Két qua nghién ctiu chi ra trudng hgp neo cdm vudng
go6c v6i ba doc cho két qua tot, trong truong hop diéu kién dia chat nghién ctiu chiéu dai neo L = 14 m, khoang
cich cdc neo a = 2 m dugc xem 1a t6i vu.

TU KHOA: B¢ song, trugt 16, cung trugt 16, cdc neo, gia cudng.
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1. PAT VAN PE

Dboéng biang song Cliu Long la khu vuc ¢d cdu
tao chu yéu la nén dia chdt yéu, rat dé bi tn
thuong. T nam 2010 dén nay cac hién tugng
sat 16 kénh rach, bo song tai dong bang séng
Ctiu Long dién ra ngay mot gia tang v6i muic do
nghiém trong, mac du da c6 nhiing giai phap
khac phuc. Tuy nhién, mtc do va téc do sat 16
ngay cang dién bién phiic tap, kho luong trudc.
Dbiéu nay doi hoi phai c6 cac nghién ctiu va cac
giai phap dé€ ngan chédn sat 16 va sap d6 cac bo
song tu nhién va nhan tao khu vuc dong bang
song Ctiu Long trong tuong lai gan.

Trong qua trinh thiét ké tinh toan 6n dinh bo
doc dat da thi viéc tinh toan xac dinh cung trugt
16 va xac dinh ddc tinh két cau chong giti la diéu
vO cung can thiét d6i véi linh vuc dia ky thuat.
Khi biét dugc cung trugt 16 nguy hiém nhét ta
c6 thé thiét ké tinh todn dugc chinh xdc két cdu
chong giti gia c6 cho phu hgp. Tuy nhién, viéc
tinh todn va xac dinh cung trugt 16 bang cac 16i
giai ly thuyét thuong phai st dung nhiéu bang
tra, qua trinh tinh todn phtc tap. Tai Viét Nam,
viéc xac dinh cung trugt 16 va cac thong s neo
cling da dugc cac nha khoa hoc quan tam nhu:
Nguyén Quang Phich (2007); Ngiém Htiu Hanh
(2004); Nguyén Sy Ngoc (2009); Vo Trong Hung
va Phung Manh biéc (2008); Ta Ptic Thinh va
Nguyén Huy Phuong (2002). Tuy nhién, cac tac
gia trén thuong xac dinh cung truot 16 va cac
thong s6 clia neo trén co s6 bai toan cin bing gidi
han. Trén thé giéi Hoek va Bray (1981) da cong bo
tai liéu ky thuét vé 6n dinh bo d6c cho cac dang
bo doc dat va da phan 16p va phan phién véi cac
co ché sap d6 dang cung tron, 1at up, khéi ném.
Nam 1972, Piteau cong b nghién ctiu vé 6n dinh
b doc trén co s6 c6 xem xét chi ti€t dén cac thong
s§ dat da cta bo doc. Giani (1992), Goodman
va Bray (1976) da cong bo cac nghién ctiu vé 6n
dinh bo doc c¢6 quan tdm dén viéc st dung mot
sO phan mém s6 trong phan tich va da thu dugc
nhiing két qua kha quan. Nam 2005, Anju Udas
da cong bd viéc st dung di liéu GIS trong du
doén tinh mét 6n dinh ctia bs déc. Qua phan tich
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va tim hiéu, thiy rang cac nghién ctu trén déu chi
1o sy phuc tap cua viéc xac dinh co ché mét 6n
dinh ctia bd d6c khi 6 su thay doi ctia cac thong
s6 dat da cting nhu cac diéu kién kién tao va su
ngau nhién ctia cic tai trong phia trén ctia cac bg
ddéc. Ngoai ra viéc phan tich két hgp su 6n dinh
ctia bo doc voi cac thong s6 ctia két cau chdng gia
cuong nhu neo, bé tong phun, luéi thép va cac
tuong chan con han ché. Chinh vi vy can thiét
phai c6 nhiéu nghién ctiu viéc xac dinh cung truot
16 va lya chon cac thong s6 két ciu chong toi uu dé
dam bao do 6n dinh lau dai cho cac bo ddc.

Ngay nay, cling véi su phat trién ctia khoa hoc
va ky thuat, caic may tinh cling nhu cac phan mém
chuyén dung ra doi cho phép nhiing ngusi thiét
ké c6 kha nang tu duy thiét ké nhanh chong viéc
gitt 6n dinh cho cac bo déc va dang ngay cang
dem lai hi¢u qua st dung cao. Trong bai bao nay
gi6i thiéu viéc ting dung phan mém Slide 5.0 di
phan tich lua chon thong s6 chiéu dai, khoang
cach, géc cdm neo t6i uu khi phéan tich 6n dinh
cua bo doc dat tuong ting véi cac bd song trong
moi trudng dat dong nhat.

2. BAI TOAN PHAN TICH

Do tinh d6i xting ctia mo6 hinh nén di xét mot
ntia mo hinh bai toan véi gia thiét bo song véi cac
thong s6 kich thudc nhu Hinh 1, cac tham s6 dau
vao cho phan tich nhu sau:

B6 song dugc tao nén tit mot loai dat dap hodc
dat tu nhién véi trong lugng thé tich caa dat ty
nhiény_ =20 kN/m’ trong lugng dat bdo hoay,,
= 21 kN/m’; géc ma sat trong cua dat ¢ = 19,6%
luc dinh két ¢ = 3 kN/m?; tiéu chudn bén st dung
Mohr - Coulomb. Chiéu sau myc nudc ngam &
phia gdc phai cia mo6 hinh tinh dén bé mat dat la
4m, chiéu sau muc ngudc song la 8 m. Gia thiét
mdi trudng song nudc cé anh hudng ctia séng va
dap do tau thuyén di qua lai, 4p luc nay dugc thay
thé bing tai trong tinh phén bé dang tam giac
tuong tng vdi thoi diém gia thiét ap luc dong lon
nhdt tac dung theo phuong ngang mtic day song
gia thiét bang khong con vi tri song va dap manh
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¢ phia trén muc nuéc sdng véi gia thiét 2 m (10 - 8)
co gia tri 10 kN. Tai trong bé mat gia thiét phan bo
déu ti cac cong trinh lan can hoac phuong tién di
lai 100 kN/m nhu trong Hinh 1. Bai toan bé qua su
x6i mon ctia dét, sy &n mon cta nudc song. Bang
mo hinh s6 trong phan mém Slide 5.0 c6 thé mé ta
dugc bai toan dét ra nhu trong Hinh 2.

20m

L00KN/m " 1m

LY

106
& =

1

25m

3im

Hinh 1. M6 hinh bai todn ly thuyét

Hinh 2. M6 hinh phan tich bang Slide 5.0

Sau khi phan tich bing Slide 5.0 ching ta c6
thé thu dugc hinh dang cung trugt 16 va hé s6
an toan cho b doc theo 2 16i gidi hién nay dang
dugc st dung réng rai ctia Bishop va Janbu nhu
trong Hinh 3.

Quan sat két qua cung trugt 16 va hé so gia c6
c6 thé thdy rang bo doc khong 6n dinh véi FS
(Factor of Safety) FS = 0,607 theo Bishop va FS
= 0,547 tuong ung theo 161 gidi cia Janbu. D€ thiét
ké 6n dinh b dbc ¢6 rit nhiéu cach. Tuy nhién,
& day st dung bién phap truyén thong la neo gii
o6n dinh bo d6c. D€ thiét ké neo thi trén co sé
kich thudc cung trugt1d chung ta c6 thé chon ban
dau chiéu dai neo la L = 10m vdi cac dic tinh va
tham s6 clia neo nhu sau: Neo dinh két & duoi
thuong dung cho neo dat; khoang cach neo theo
chiéu doc truc 1,5 m; kha nang chiu kéo ctia neo

100 kN; kha ndng chiu kéo ctia tim dém neo
150 kN; do bén dinh két & duo6i neo 50 kN; chiéu
dai phan duoi dinh két 50% chiéu dai ctia neo.

M6 hinh b déc ¢6 neo, két qua gia c6 bo doc
va hé s an toan FS theo Bishop cho bai toan dugc
thé hién nhu trong hinh 4. Trong truong hop
nghién ctiu & cac hinh két qua tiép theo st dung
hé s6 an toan FS theo Bishop vi déay la 16i giai hay
dugc stt dung trong phan tich 6n dinh bd déc tai
Viét Nam, 10i giai theo hé s6 an toan cta Janbu
xin dugc dé cap & cac nghién ctiu khac.

a) H¢ s6 an toan va cung trugt 16 theo Bishop

b) H¢ s0 an toan va cung truigt 16 theo Janbu

Hinh 3. Cdc cung trugt 16 va hé s6 an toan theo
gid thiét ctia Bishop va Janbu
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a) M6 hinh neo gia c6, L = 10m va a = 2,0m

0.848

'

b) Hé s6 an toan bd song FS = 0,848

Hinh 4. Mo hinh neo gia cuong va két qua hé so
an toan bd song véi neo dai 10m va khodng cich neo 2m

Quan sat két qua co thé thay hé s6 an toan cta
b déc FS = 0,848 chua vugt qud 1,0 b déc van
chua 6n dinh. Bay gi¢ ta gili nguyén déc tinh caa
neo nhung thay d6i cac tham s6 chiéu dai ctia neo
va mat d6 neo dé€ nham tim ra mang neo phu hgp
nhit. O budc nay ta thay di mang neo véi chiéu
dai 7,0 m va khoang cach neo la 1,5 m. Sau khi
thém neo dai 7 m va khoang cach neo la 1,5 m
thu dugc hé s6 bén cta bs doc FS = 0,779 nhéd
hon khi st dung cac neo dai 10 m va khoang cach
2 m. Thiét ké nay van chua dam bdo an toan, can
phai thay doi. Tuong tu, ta st dung phuong an
giti nguyén chiéu dai neo 10 m, nhung khoang
cach cac neo trén bo doc la 1,0 m va git nguyén
cac ddc tinh ctia neo. Két qua cuia mod hinh nay
dugc thé hién nhu trong Hinh 5.
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0.926

Hé s6 an toan b song FS = 0,926

Hinh 5. Két qud cung trugt 16 va hé s6 an toan bd doc
vdi neo chiéu dai 10 m va khodng cdch cdc neo la 1 m

Quan sat két qua thdy rang thiét ké nay van
chua dam bao vi hé s6 an toan ctia bd doc trong
truong hgp nay bang 0,926 < 1,0 b doc khong
6n dinh. Do d6, cin tiép tuc thay d6i mang
neo hodc cic dic tinh ctia neo dé€ hé s6 an toan
FS > 1,0. St dung phuong an thay d6i cac tham s6
két cdu neo vé6i chiéu dai neo c6 dinh la L = 10m
va khoang cach cic neo a = 1,0 m theo xu huéng
tang kha nang chiu luc cia neo nhu sau: kha nang
chiu kéo ctia neo 120 kN; kha nang chiu kéo ctia
tdm dém dudi neo 120 kN; do bén dinh két & dudi
neo 50 kN; chiéu dai phan dinh két du6i neo 50%.
Tuy nhién, sau phéan tich hé s6 an toan bg song
thu dugc FS = 0,938 chua thod man yéu cau. Tiép
tuc st dung phuong an tang chiéu dai neo lén 12
m, khoang cach neo a = 2,0 m véi cac ddc tinh
neo gitt nguyén nhu trén, hé s6 an toan thu dugc
FS = 0,951. Ti€p theo thay d6i v6i L = 12 m,
a=15mthiFS=0,975.KhiL=12m,a=10m
thi FS = 1,022 nhu trong Hinh 6.

Quan sat két qua trén Hinh 6 thdy rang trong
truong hgp nay thithdy rang hé s6 an toan 12 1,022
da 16n hon 1,0 bo déc 6n dinh. Tuy nhién, c6 thé
thdy rang mot s6 neo khong phu hgp do chiéu
dai ctia né van con nam bén trong ving sip 16
cua cung trugt 18, hiéu qua khong dam bao. Ti€p
dén tién hanh thay d6i chiéu dai neo la 13 m va
khoang cach gitia cac neo la 2 m xem phuong an
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tinh t6i uu cé tot hon khong. Két qua thu dugc
khi L = 13m, a = 2m thi FS = 0,998, L = 13m, a
= 1,7m, FS = 1,036. Tuy nhién, cling tuong tu L
= 12m mot s6 neo chua vugt qua cung trugt 16
khong dam bao. Tiép tuc st dung, neo L = 14m,
a = 2,0m thu dugc hé s6 an toan FS = 1,028 nhu
trong Hinh 7.

Thong thuong hé s6 an toan FS > 1,0 c¢6 thé
dugc chdp nhan. Tuy nhién, tai Viét Nam thudng
sti dung hé s6 an toan FS > 1,2 - 1,4 cho nén thiét
ké trén van chua dam bao an toan. Biang nhiéu
mo hinh ti€p theo ching ta thu dugc mo hinh
chiéu dai neo t6i uu L = 16m va khoang cach neo
a = 1,3m nhu hinh 8a, hé s6 an toan FS = 1,20
trong hinh 8b.

Két qua trong hinh 8 chi ra rang trudng hop
nay chiéu dai neo vugt ra khdi chiéu rong cung
trugt 16, hé s6 an toan FS = 1,2 da dam bédo an
toan theo thiét ké. Thiét ké nay sé dugc lya chon.

100.00 kN/m

-
&
-
-

4=

10.00 kNim

-
&

a) Mo hinh neo gia c6 L = 12m, a = 1,0m

b) Hé s6 an toan bd song FS = 1,029

Hinh 6. Két qua neo cho mé hinh va hé s6 an toan

100.00 kN/m

b) H¢ s6 an toan bd song FS = 1,028
Hinh 7. Két qud mo phéng vdi neo dai 14 m
va khodng cdch 2 m

100.00 kN/m

i
e <

10.00 kN/m.-

0.00 kNJm \

=

NV
a) M6 hinh neo gia c6L = 14m, a=1,3m

b) H¢ s6 an toan bo song FS = 1,2

Hinh 8. Két qud mo phéng toi uu cho neo dai 16m

va khodng cdach 1.3 m
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Budc ti€p theo trong nghién ctu, ti€n hanh
xem xét truong hop lap diat géc cam neo theo
chiéu ngang song song véi bé mit dit naim ngang
bén trén, d€ xem xét hiéu qua gia ¢ cta neo.
Trong trudng hop dau tién st dung cac neo cd
ddc tinh nhu trén nhung chiéu dai neo 1a 10m va

khoang cach neo la 2 m. Két qua mo hinh va hé an

toan ciing nhu cung trugt 16 thé hién nhu trong
Hinh 9a, dé dang nhéan thédy truong hgp nay neo — Lo
khong c6 hiéu qua, hé s6 an toan cua ba doc bang .

0,663 < 1,0. Tuong tu, khi xét ca truong hgp neo %
dai 15 m khoang cach neo 2 m (Hinh 9b) va neo ~L 1]
dai 18 m khoang cach neo 2 m (Hinh 9c¢). Cac
két qua trén Hinh 8 chi ra rang, trudng hgp neo

khong vuong géc véi bé mat nghiéng ctia b doc ¢)L=180m;a=20m;FS = 0,883
la khong c6 hiéu qua, hay hiéu qua gia c6 ctia né

kém hon trudng hop neo vuong goc. Hinh 9. Két qud bo doc dugc gia co bang neo cam

ngang khodng cdch cdc neo 2,0 m

3. KET QUA VA THAO LUAN

Bang cac phan tich & trén c6 thé tap hgp duge
cac tham s6 két cdu chdng neo thiét ké va lya
chon giai phap thiét két toi uu cho bo doc trong
02 trudng hgp cam neo vudng goc véi bé mit bo

ddc va song song véi bé mat dat nhu Bang 1.

2 Bang 1. Két qua phan tich cho 09 truong hgp

dién hinh
STT Chiéudai | Khoang cach | Hé s6 an toan
a)L=10m, a=20m, FS = 0,663 neo L, m neo a, m FS
1 10,0 2,0 0,848
2 7,0 5,0 0,779
3 10,0 1,0 0,926
4 12,0 2,0 0,951
5 12,0 1,5 0,975
6 12,0 1,0 1,022
0.0 7 13,0 2,0 0,998
' 8 13,0 1,7 1,036
J_____ 9 14,0 2,0 1,028
; ’ 1,20
10 16,0 1,3 (Lua chon)
| alil

Qua cac phan tich & trén c6 thé thdy rang hiéu

ung gia c6 cua neo phu thu¢c vao rat nhiéu yéu
b) L =150m, a= 2,0, FS=0,80 to tlt goc cam neo, chiéu dai neo, mat do gitia cac
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neo cling nhu déc tinh co hoc ctia neo. D€ tinh
toan va phan tich thu cong bing tay va bing cac
bang tra la rat phtc tap va kho khan, tuy nhién
khi st dung phén tich bang phan mém cho ra
két qua nhanh chéng. Bing nhiéu lan ldp chu
trinh va thay d6i cac tham s6 co hoc ctia neo ciing
nhu mét do neo chung ta c6 thé thu dugc chiéu
dai neo tdi uu trong trudng hop nay la 14 m va
khoang cach gitia cac neo 1a 2,0 m.

Trong trudng hgp nay thi viéc cam neo theo
chiéu song song véi bé mat dat bén trén bd doc la
khong hiéu qua kinh t& va ky thuat, do d6 phuong
an nay khong nén dung. Viéc danh gia 6n dinh
bd dbc dua trén tiéu chi hé s6 an toan cho bd d6c
hién nay dang dugc st dung rong rai trong thiét
ké nén dé dang dugc chdp nhan.

4. KET LUAN

Viéc st dung két cidu neo d€ chdng giti cac
bd doc la viéc lam can thiét va c6 hiéu qua. Tuy
nhién, viéc tim dugc cac tham s6 tdi vu clia neo
va mang neo la viéc lam khong don gian doi hoi
phéi c6 kinh nghiém thiét ké ciing nhu nhiing
hiéu biét co ban vé dia ky thuat. Cac két qua
nghién ctiu chi ra rang khi neo vudng goc véi bé
mdt bé déc ¢ hiéu qua hon neo so véi neo dat
ndm ngang. Khi chiéu dai neo tang thi cé thé tang
khoang cach gilia cac neo, va ngugc lai. Khoang
cach gilia cac neo, chiéu dai ctia cdc neo c6 thé
dugc giam di khi tang cac dac tinh bén co hoc ctia
neo. Tuy nhién, trong nghién ctiu méi chi diing
lai & viéc sti dung két cdu neo doc lap d€ chong
giti 6n dinh bd déc dat. Trong cac nghién ctiu xa
hon c6 thé tién hanh cac nghién ctiu nhu st dung
két hop két cdu chdng neo véi két cau tuong ke
bé tong, neo két hop véi ludi thép, véi cac ro da

hoc hodc thay d6i muc nudc ngdm & bén trong bo
d6c dé€ quan sat dugc ro rang hon anh hudng cta
hiéu qua két cdu neo t6i miic do 6n dinh cua bo
doc cac bo song.
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