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Tém tdt: Sthc khang bén la mot tham s6 quan
trong trong thiét ké mong coc cbng trinh cdu,
ddc biét 1& nhing céng ¥rinh di qua khu vire
dét yéu. Mt frong nhimg bién phap d8 lam gia
tdng sirc khéng bén ciia coc 4 cdf thisn vang
dét yéu xung quanh méng coc. Bai béo nghién
et dnh hudmg cia vige gia o8 ving dat yéu
xung quanh déi va dink coc dén st gia ting
sue khéng bén cia mdng cge. Bai bdo phén
tich trong téc méng coc va dit béng phuomg
Phép phdn tck hitu han (PTHH), tir d6 x8y dyng
méi tirong quan giira kich thirée va hinh dang
cua viing gia cd voi siF gia ting sirc khéng bén
cda méng try cdu &p dung cho doan cdu can
clia tuyén dudng sét 96 thi s6 1 thanh phd Hé
Chi Minh.

Tir khba: Sirc khéng bén, cdi tao d4t, tru cdu,
dal cope.

Ab.

: Lateral is an imp
baramelerin the design of bridge pile
‘foundations, especially construgtions  in
the soft soil era. One of the methods fo
increasing the Iateral resistance of pile is
imp nt of soft soil ing the pile.
Fhis paper studies theeffect of reinforcing soft
soll sumounding the pile cap,the top-pife and
theincrease of the pile lateral resistance. The
article analyzes soil-pite interaction by finite
element methad (FEM), from which to buitcd
the relationship between the size and shape
of the reinforced area with the increase of the
bridge pier foundations laterairesistance for
passage of the viaduct bridge Ho Chi Minh city
urban railway (line 1).

Keywords:  Lateral resistance,
improvement, Pier, Pile cag,
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1. GIO| THIEU

Mot trong nhivng y8u cdu khi shigt k& méng Ia phai
dam kde chuyén v ngang ciia mang ndm trong pham
v cho'phép, nhat la nhing edng trinh ném trong khu
v dat yeu.

Chuyén vi ngang cua mMONg ¢4 thé 13 mat théng
s6 dai dién cho khang bén cda nén mong. Khi sic
khang bén cua nén meng khdng du. mét cach giar
quyét thuong ding i3 g1a tang sé ivong coc hosc
tang dutng kinh coc va i do lam tang gi4 *hanh va
kéo darthorgan xay dung,

Mat van ngién ciu truée day cho thay vibe ca: thign
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NGHIEN C'U NANG CAO sl'rci
KHANG BEN CHO MONG TRU CAU

TS. LE BA KHANH
Gidng vién Khoa Ky Thust Xay Dyng
Trwong Bar Hoc Bach Khoa
Bai Hoe Quéce Gia TP, HCM
KS. NGUYEN THANH SON
Hoc vién cao hoc Khoa Ky Thuat Xay Ding
Trirong Bar Hoc Bach Khoa
Dai Hoe Quéc Gia TP HCM

cudng 46 dét yéu o thé lam gia ting dang k3 stc
khang bén cta ¢coc. Nhing phuong phap cai thién
cudng o dat thdng thueng baa gbm viéc déo bo va
thay thé bang vat lisu khac, ddm nen hign treong,
bom phut viva hay trén hdn hop dat roi véi viza X
méng. Viéc gia cb dAt theo mét pham vi droc gid
han xung guanh coc va duoi dai ©o¢ co thé 13 mt
phuong phap mang las hréu qua vé mét chi phi clng
nhw dép ng duoc cac yéu cau vé thidt ké nén
méng [1].

N& dung bal bao nay tap trung nghién ciw vé anh
hudng clia kich thuoc va hinh dang khéi dét gia of
(svilorete) dén sive khang bén cho mong try ciu can.

2. TONG QUAN MOT SO NGHIEN CLrU VE NANG
GAQ S(YC KHANG BEN CHO MONG TRY CAU

Brown et al. (1988) da dua ra Bidu ab dweng cong
té trong - chuyén vi clia mot nhém 9 coc (Hinh 1) khi
s0 sanh kha nang chiu tai ngang ctia nhom coc trwde
V& s2u khi tién hanh cai tao g4t xung quanh cge [2].
Theo két qua tinh toan, trong pham vi chuyén vj bé
hon 20mm thi sive khang bén cla coc trong dét sét
va catla trong dwong nhau, déi voi pham v chuyén
vilon hon thi sre khang bén cda nhom €oc trang cat
cao hen trong dat sét 28%

Hinh 1. Dutng cong (31 trong - chuyén vi cga nhém
9 coc trong sét cimg va cat chat (2}
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Nam 2010, Rollins et al. dua ra bifu a5 duing cong
{8 trong - chuyén vi ciia nhom 15 coc (Hinh 2Ykhi so
sénh kha niing chiu tai ngang clia nhém coc treée
v sau khi tién hanh caf tao a4t xung quanh [3]
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Hinh 2. Dtng cong tai trong - chuyén vj ctia nhém
78 cpc frong set chat va cat chit theo nghién ciu
cta Rallins, Snyder (201 )
Matthew E. Adsero (2008) 6a dwa ra mot sb két Juan
khi nghién cu anh hueéing bign phép jet-grouting ddi
vél sy gia tiing cwdmg d9 theo phirong ngang cia
dAt xung quanh méng coc dong [4]:
- MGt khdi soilerate gia o8 xung quanh nhom ¢ cocva
b8n dudi dai oo lam tang sirc khang béan t&i 250%
0 véi sikc khang bén ban gu.
-Stvc khdng bén t8ng 1% déi véi 0,2 m? a4t dugc gia
&6 frong pham vi xung quanh @ai coe va 0,29 m? dat
duge gia o trong pham vi duai day g4l coc. Vi vay,
gia cb bing jet-grouting trong pham vi Xung quanh
dai coc s& ¢b tac dung i6n hon trong pham vi dudi
@i cge,
- Phvong én gia o6 bang ky thuat iet-grouting thay
thé cho phuong an bd sung sd lwong coc va mé
rong dal coc ca thé dem lai hisu qua cao hon vé mat
kinh té, d3c bigt 12 trong nhing dir &n 6 quy mé [on.
* Nathan ALemme (2010) dua ra mot 56 két luan khi
nghign cixu dnh huéng clia khéi dédp 6&m nen va cot
o8t iU thd dam chit abi voi SiF gla ting ste khang
ngang méng coc [5):
~B40 b6 I6p sétmém 161 ¢ sau 76 cm (2,36 1an dwéng
Kinh 695) va thay thé ne biing cat chiit & xung quanh
nhém 8 coc dem ki sy gia ting twong ddi nho 867 vai
khéng ngang. Dat khoang 11% khi ot chdt thay thé
ndm trong pham vi mép clia dai coc va 16% khi cat
Chift duge mo réing thém 152cm tr mép dai coc.
~ Bdo boc lop 56t bén canh dai €0C {sdu 76cm) va
thay thé bing c&t chat o6 kich thude 152cm tam
gi&m thidu e thy dong tr 240k xubng 133kN,
= Khi thiét a5t mot nhém 9dm 13 egt cét lisy s3i cam
chiit xung quanh mét dai coc 6 san clng mang lai
g SV gia téng sirc khang ngang twong ddi nha. Sive
khang ngang chi gia tang 10% so véi s sét nguyen
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trang & mot khoding chuyén vi 3,8cm. V& oo ban s
gia tdng nay Gén tir sir gia tang khang thy dgng, mot
Phan nhd t¢i tir trong tc coc - dét.

- Sur gia ting khang ngang béng thay thé bding khéi
d4p d3m nen hoic ot cbt liéu thé ciing lam gia ting
96 cibng chdng ubn cla dai coc va gidm ehuyén vj
xaay. BY clng chéng ubn ting lam gidm mé men
ubn phat tién trong coc. Anh hiedng nay rs hon
481 v&i mdmen am Iom nhét & bé mat dai coe hon
momen dwong ién nhat & cac 65 sau bén dudi,

- C6 thé mang tai higu qua kinn & cao hon 50 v
céch bd sung coc.

Mot sb thanh vien cia dai hgc Ain Shams (A Cap)
[61d8 s dung md hinh s da phan tich chuydn vi
ngang va bét 8n dinh cia coc trong mai tredmg dht
héa Iéng. Théng Qua phan lich ma hinh 30, coc
dwge md phdng nhw mot phan (o dim voi cac lap
34t xung quanh (phan 1 solid). M& hinh dugc hé trg
b&i phéin tir Line-Sofid 3+3 nat G&c bigt 4 mé phéng
3D gitra mat phan I6p cia coc va dat xung quanh,
B30 cdo 6 dwa ra mét s6 két luan:

- Nhin chung, chuyén vi Nngang clia coc g4y ra do dja
chén kha ion b sig khang ngang thap cua Iop cat
héa 1dng phia trén, Chuyén vj ngang I&n nhit cla
dau coc trong At Am thueng 1on hon trong dat kho,
Ly do 1a sirc khang cat ctia cat hoa 16ng nhd ¢n dén
sirc khéng thu dong cia €OC suy gidm.

- Buéng kinh coc ¢6 anh husng dang ké dén viec
gidm thidu chuyén vj ngang, dic bigt déi véi nhong
coc cd duéng kinh nhd va trung binh (0én 1m),
dbi véi nhirng coe c6 dwdng kinh 160 hon 1m, anh
huéng cia dwong kinh cge b gici han, 1m duge
xem nhur 14 kich thude ti vy dé nghién ctru cac
trrdng hop nhy vay.

- Biéu dd moment uén twong ty nhe teang chan. Gia
i lén nhét dat duge tai do sau trung binh cla lop cat,
noi ¢4 stre khang thy déng cla dét duge tao ra.

- Momen uén c6 lién quan nhidu va ty 1@ thuan véi
drdng kinh coc. Didy ndy co thé dugc thé hign khj
tang dwéng kinh coc s& ¢ 2 anh huéng ddi veri
moment udn. Thiy nhit 13 d6 cieng chiu ubn cia coc
dé chéng lai bién dang ngang cla d4t hoa 1dng, thir
hai la gia tang dign tich tiép xc gitra coc va dit it do
gia tdng sirc khéng thy ddng clia coc theo chidu sau.
Gangyu Liu va Bilong Wang (11/2012) [7] nghién
clru anh hwéng coa bign phap jet-grouting trong gia
b nén dat yéu déi voi Auong sét cao e nhim gia
tang clromg do nén mong hién ¢6, dam bao s &n
dirh, kidm sodt do lun va van hanh an toan. Bai viét
dua ra nhirng két luan say:

- Phan b6 chuydn vi nén va g4 dap c6 dang ch * ",
dat duwoc Ién nhat & chinh gia nén aap, 60 lun coc
it hon dét xung quanh. Sau kni gia ¢, d5 lon nén
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d4p gidm khadng déng k&, va bién phap gia ¢b ¢
higu qua khong 16 rang,

- Coc jet-grouting & chan mai taluy gia ting cudng
a6 clia 44, gia tang luc lién két ngang gita cac coc,
chuyén vi ngang lén nhét nhé hom chuyén vj cia
thiét ké ban d4u v khodng 9,0%.

- Coc jet-grouting gia ting a9 &n dinh méi taluy va nén
dwérng mit cich dang ké (trung binh khodng 18%).
Nguy@n Minh Tam va Hodng B4 Linh (2013) [8] két
ludn vige si¥ dung giai phap jet-grouting da gidm dang
k& chuy@n vj clia tuéng vay vi tri gén day hé dao va
anh hudng lan d&n cong trinh lan can cling gidm.
Déing théi, cach thirc bé tri coc Jet-grouting cfing c6
anh hwdng dén két qua chuyén vi twong vay, nhiing
coc & phia gin tudng vay huy dong dwgc créng 96
I hon 50 v6i nhing coc gan tam hé dao.

Nguy&n Téng Thanh Binh va Trin Nguyén Hoang
Hung [9) d& két luan vige st dung hiéu qué cbng
nghé Jet grouting trang gia ¢ durérng hAm phy thuge
vao 2 ybu 5 chinh 12 cwdng d6 vika phun dwos s
dung va bé day két céu viza phun. Theo d6, bé day
clia két chu vira phun anh hudng manh dén do
ln b& mat khi modul dan héi E cia viva ndm trong
khoding [100, 1000] MPa va d6 Jun ft &nh huwdng hon
khi E>1000 MPa

3. MO HINH NGHIEN CIPU

3.1M3 hinh nghién ctu

Khao sat trang thai chuyén vi ngang cta mong try
cAu can nhir Hinh 1. Mé hinh khao s&t Gugc the hign

nhur (Hinh 2),
mapuyel ]
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Hinh 3. Céu t30 try cdu trén mong coc khoan ahdi
duoe chon ngéu nhién dé phan tich
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Hinh 5. Md hinh try cur trong
FOUNDATION
3.2. Tai trgng
Tai trong ngang dugc s& dyng trong phan {2
md hinh 1y tryc tidp tir hd sor thiét ké tinh o0
theo tieu chulin Thibt ké chu 272-05 va S8 ]
thidt ké cdu can. T3 hop ti trong dugc ly cof
trj nhw sau: |

¥ = 13185kN, Hx = 2150k, My = 26075kN.m; |
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3.3. Théng s8 ciia mé hinh nghién cru

Hig
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W Suggestions: Srabify analysis a2 2w
- Drainad deformation: a2 3w
Undrolned deformation a2 4w

Hinh 6. Yéu cdu vé kich thuéc cia mé hinh 1
- Vit ligu @3i coc va coc
Béng 1
I vy [ g [~ T o _|
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3.4, C4c tredng hop phan tich

Coc khoan nhdi ¢ chidu dai 48,2 tinh 1 day dai eoc
durre mo phdng bang phin tr pile voT dwang kinh
1,5 m (Hinh 5.

L
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Hinh 7. Quy wée vé hé tryc toa

dé trong PLAXIS Ox
/ phuromg doc céu;

Oz # phuong ngang cdu
Phuieong t3i teong ngang dugc xét 1a phuong Ox,
CAc gia tri dirgc thay déi ia kich thwd khéi soilcrete
ndm & bén dusi va ben canh dai coc 4 han ché
chuyén vi ngang theo phuong doc cAu. (Hinh 8)
Bi trgng phan tich 13 chuyén vi ngang cua mang
©oc, khi thay di vé& chidu sau va chidu dai (theo
phuong Ox) ciia khéi soilorete, chidy ¥ng ciia khéi
sailcrete khong déi va dugc 14y bang voi chidu rong
clia @ai coe (bing 7m theo phwong 0z). Cac thong
sb con lai @& mé hinh tinh toén dwoo gty nguyén
nhw myc 3.3,

So sanh s gia tang st¥c khang bén cho méai tredng
hep nghién ctvu, vdi khii lwgng va pham vi khéi
soilcrete trong mdi tredng hop 13 bing nhau

Chléu rgng khii
sallcrete (m)

hibu o3 khél
sollcrete {m)
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Hinh 8. Cac truong hop nghién ciu pham vi gia ¢d cia khéi soilcrete xung quanh méng coc

3.5. Két qua phan tich
3.5.1 Anh hudng chidu séu jet grout (bén canh dai

¢oc) ddi voi stie khang ngang
Chuyéa vi ngang coc (mm)

2 0 2 6 B 10 12 14 16 18
—5

—0] v

—i5 ~

B

25
&0 o
Baspe—
=40 TS

% Bguyén tng

—s0!

Hinh 9. Quan hé chuyén vj ngang - do sau coc
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Hinh 10. Ty Ig céi tao dét theo chidu sau gia ¢b
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3.5.2. Anh hubng chidu séu jet grout (bén dudi di’
69c) ddi vi strc khang ngang

Chuyl vj ngang (mm)
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Hinh 12. Ty 1§ céitao dét theo chidy ssu giacl
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3.6.3. Anh hubng chidu ai jot grout (bén canh dii 3.5.4, Anh hwsmg chigu dai jet grout (bén cank dai
v

606) dbi véi sirc khéng ngang oqc)déivév‘sak:khéngngeng
Chayén vj ngang coc ¢m)
K 0 5 10 15 20
Clayla v} agang; (mum)
2 0 2 4 5 % W o2 o4 o6 18

g
E
B.aka sge ()

el Hinh 15. Quan hé chuyén vi ngang - dé sau coc
4
3.5.5. Téng hop két qué cdc tneong hop phan tich
. Két qué phan tich duoc trink bay trong hinh 9 - 15,
1
i

Theo @6, cac hinh 9, 11, 13, 15 thé hién quan hé
’7L Hinh 13. Quan k¢ chuyén vj ngang - dd séu coe Chuy%n vi n‘gang - 40 séu cqe trong céc trudng hep

gia ¢4 va gt nguyén trang, céc hinh 10, 12, 14 thé
h hign 1y 15 c3i tac d4t (a ty s6 chuyén v ngang coc
trong dét nguyén trang so vai chuyén vi ngang coc

n trang dét sau gia c6 tai mt 46 sau nhét dinh) trang
o cac tnrdng hop gia of khi so vei gt nguyén trang.
- Két qua duge tdng hop nhu Bang 5
. Bding 5. Ty Ié gia tang sirc khang bén trong cac
g trrong hop gia ¢d g4t
g
T |
= Phgm vi gia | Anh hwémg [ Anh hwsdmg | Antr hudng | Anh hisomg
4 cbm | ciachibe | cuachidu | ciaChidy | knél glacs
siukhi | saukndi | daiknél | agi xteng 2
soilcrete bén| soilcrate bén | soilcrete bén{ bén dif cpe
canh 23t e | dirdr dai e canh 8 coc
4
i 3 21.22% 271.35% 10,46% 10.64%
[l 3 5 3 1215 18 ——
Chibu g gin cb m) 8 33,15% 45,58% 17,37% 2162%
i . N ey 9 40,29% 5551% B245% | 31339
Hinh 14. Ty 1§ cdi tao dit theo chidy sau gia ¢
12 4% 6052% 31,97% 36,87%
5 45.21% $2,88% 33,52% 40.28%
as
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4. KET LUAN

Qua nhiing phéan tich trong bai bao, mét sé két luan
duoc dua ra nhw sau.

Viéc gia c6 G4t sét ydu xung quanh da: coc blng
khér soilcrete tao bén jet grouting lém gia tang
dang k& strc khang bén cia mong coc, su gia
tang sirc khang bén sau gia 66 cd thé dat dén
163% so vé G4t rguyén trang voi chidu sau ¢d)
tao bang khodng 10 I&n duéng kinh coc.

Vi tri khér soilcrete gia cd dat dat hisu qua cao
nhét khi nd baa quanh toan bd nhém coc duéi
bé coc. Pham i céi tao dé&t & mang lai hidu qua
khang bén Ién nhat dige xac dinh 1a té 2+8D
bén dudi bé coc va tir 2-6D bén canh bé coc.

D& vén cling mét khdl lugng gia cb, vise gia cb
@i xirng 2 bén canh dai coc s& ¢6 o1 hon vér
vigc ohi gia 6 theo 1 bén. Sw chénh léch gia
tang 1a khong ion (~ 5%) m
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