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BANG CQC BE TONG COT THEP
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Tém tit: Nhieu tuyén dwong diege dau tw hang nghin ti dong khi dwa vao khai thdc van cam bién “doan
duong dang theo doi lun”, dac biét co doan dwa vao khai thac svu dung gd‘n 10 nam van tié'p tuc “cho
lin” gdy ra sw nghi ngai vé chdt lwong cong trinh. Trén cdc doan dwong ndy thirong xdy ra dé lin léch
ddng ké tai ché tiép gidp gitta dwong va cau, ché c6 cong ngang dwong gdy khé chiu cho hanh khdch va
nguwoi lai xe mdc div da giam toc dd. Bai bdo trinh bay gidi phdp gia cwong nén dit yéu bang coc bé
tong cot thép nham khdac phuc van dé ton tai trén va dp dung cho mot doan duong dau cau dién hinh.

Két qua nghién civu c6 thé la tai liéu tham khao cho cdc cong trinh cé tinh chdt twong tir.

Tur khéa: BDuong déu cau, coc bé tong cot thép, nén dat yéu, cho Iun.

1. PAT VAN PE

Khi tham gia giao thong khong khé dé ching
ta bat gip cac bién bao “doan duong dang theo
doi lan”, “duong cho lan”, “doan dudng dang

xt Iy lan”,... Diém chung d& nhan thiy cia céc
cong trinh nay la su lin 1éch tai doan tiép giap

gitta dudng va cau hodc cbng ngang dudng
(hinh 1).

Véi tinh trang mat duong nhu trén, cac tuyén
duong thuong phai lip thém bién bao han ché tdc
d6 toi da cho phép xe luu thong (thuong dudi 60
km/h). Mdc du thuong xuyén duy tu, stra chira, bu
v nhung tinh trang lin trén tuyén dudng nay van
xay ra, dic biét mot sb tuyén da khai thac hon 10
nam nhu dudng dan vao cao téc TP.HCM - Trung
Luong van con xuat hién nhiéu diém lun ning gay

'S¢ Giao théng van tdi tinh Hung Yén
Zde'ng Dai hoc Thuy loi

Hinh 1. Liin pham vi dwong dau cau

kho chiu cho hanh khach, nguoi 141 xe cling nhu
nguy co mat an toan giao thong (Ngoc An, Thu
Dung 2019). Ly giai cua cac bén co6 lién quan cho
nguyén nhan cua tinh trang nay déu giéng nhau 1a
doan duong duoc xay dung trén nén dat yéu. Xem
xét cac tiéu chuan hién hanh lién quan dén nén
dap trén dat yéu cua Viét Nam hién nay (TCVN
4054-2005; 22TCN262-2000; 22TCN211-2006;
TCVN 9355-2012, TCVN 11713-2017) c6 thé
théy cac yéu clu vé do lin cho phép con lai, do ch
két can dat dugc déu duge quy dinh cu thé. Tuy
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nhién, véi quy dinh khéng ché d6 ¢ két dat duoc
trude khi xay dung két cu 4o dudng 1a 90% thi
dd lun du cho phép trong thoi gian van hanh s€
bao gébm 10% d6 lun cb két so cap va toan bo do
lin cb két thir cap. Do lin du nay c6 thé 1én dén
hon 30% d6 lun so cdp va c6 thé xay ra chi trong
thoi gian tir 10 dén 20 ndm vai toe 6 lin du trong
nhitng nim dau 16n hon 2cm/ndm. Khi phan tich
s6 liéu quan tric cong trinh duong dau cau Tan
Vii - Lach Huyén da thu duoc cac két qua rat déng
cha y: doan xtr Iy bang cong nghé coc cat co do
Ian thyc t& nho hon nhiéu d¢ lan du bao, nguoc lai
doan dung cong nghé bac thdm c6 d6 lan 16n hon
nhiéu d¢ lan du béo (Vi Pinh Phung, D3 Thing,
2016). Do vy, v6i cac tiéu chuan hién hanh cua
Viét Nam, néu chi can cir vao két qua quan tric
lin va so sanh v6i do lan dy bao dé quyét dinh
thoi diém do lun dat yéu cau c6 thé dan dén hau
qua khi dua vao khai thac nhung dudng van tiép
tuc lun. Cong trinh dudng dau cau Tan Vii - Lach
Huyén ngoai viéc bd tri ban do lun va coc quan
trac chuyén vi ngang con ap dung cac bién phap
quan trac hién dai nhu: do 4p lyc nude 15 rong -
Piezometer (TCVN 8869-2011), do chuyén vi
ngang theo chiéu sdu - Inclinometer. Viéc do ap
luc nude 16 rong 1a rat can thiét dé thiy duoc muc
dd tiéu tan ap luc nude 16 rong du va tranh duogc
nhitng két luan sai 1am khi chi cin cir vao do lun
con lai. Tiéu chuan thiét ké nén duong cua Trung
Qudc (JTGD30-2004) quy dinh quan tric 2 thang
lién tiép, mdi thang d6 lun khong vugt qua Smm,
thoa man yéu cau trén méi dugc do tai dao dudng
va bat dau cho phép rai mat dudong. Tir nam 2008,
tac gia di van dung dé tinh toan, khao sat cho
nhiéu s liéu dau vao khac nhau va nhan thay riang
quy dinh nay rat thuyc t& vi thoi gian quan tric
ngin nhung lai giai quyét duge van dé du bao do
lin ¢ két khong chinh xac. Quy dinh nay hién da
dugc B6 Giao thong vén tai dua vao “Quy dinh
tam thoi hwéng dan viéc theo doi va xir Iy cdc
doan dwong 6 t6 qua viing dat yéu c6 cho lin sau
khi dwa vio khai thac” (Quyét dinh 1897/QP-
BGTVT, 2016).

Trudc thuc trang duong “chd in” néu trén, BO
Giao thong van tai da ban hanh Quy dinh tam thoi
vé cac giai phap k¥ thuat cong nghé ddi véi doan
chuyén tiép giira dudng va ciu (cong) trén duong
6 t6 (Quyét dinh 3095/QD-BGTVT, 2013) nhim
dam bao sy ém thuan, an toan cho cong trinh va
cac phuong tién luu thong. Khi cac gidi phap tang
nhanh d6 c6 két ctia dat yéu khong kha thi thi viéc
gia cuong nén dit yéu bang coc bé tong cdt thép
c6 thé 1a mot giai phap thay thé hiéu qua.

2. GIAI PHAP CQC BE TONG COT
THEP GIA CUONG NEN DAT YEU

2.1. Nguyén ly tinh toan

Tiéu chuan ciia Anh vé gia cuong nén dat (BS
8006-1, 2010) dd dwa ra md hinh tinh toan cho nén
dap trén dét yéu duge gia cuong bang coc bé tong cdt
thép két hop véi ludi dia ki thuat (DKT) nhu hinh 2.
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Hinh 2. So do phdn bé tdi trong nén ddp téc dung

LLro'-i BKT

Baicoc

lén coc, ludi DKT va ddt yéu
A - Tac dung lén coc; B - Tac dung lén luoi PKT;
C - Tdc dung lén dat yéu

Lép ludi DKT va khdi dit dap phia trén tao ra
mot dém dat dép du cung dé hd trg cho co ché
truyén tai trong. Str dung dat dap loai t6t s& tao
tuong tac gitra dat va coc tot hon. Dt dép co xu
huéng di chuyén xubng do sy c6 mit cua tang dét
yéu phia du6i 16p DKT va né ciing lam ting tai
trong tac dung 1én cac dai coc.

Vai tro cua 16p ludi DKT c6 tac dung lam gidam
d6 lan 1éch giira hai dai coc. Chuyén vi giam lam
giam Ung sudt cit gdy ra boi vom tmg suét trong
dat dap. Do d6, kha ning truyén tai trong bang
cach tao vom trng sut s& giam di. Hién tuong nay
ciing lam giam kha ning truyén tai trong lén céc
dai coc. Tuy nhién, cac thanh phan Iyc kéo trong
16p lwdi PKT duoc truyén cho cac dai coc. Cudng
d6 khang cit c6 dugc tir khéi dat sau khi gia
cuong dugce coi 1a Iwe dinh biéu kién.
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Trong truong hop l6p d€m dugc gia cudong
bang ludi PKT du cing thi sé khong xay ra lin
léch, khong xuét hién luc kéo trong 16p ludi, dong
thoi ciing khong c6 su chuyén dich twong ddi giira
dat va 16p lu6i. O day, co ché tao vom tng suét
dat, luoi DKT hay luc dinh biéu kién khong thé
phat trién dugc. Piéu nay din dén sy tap trung
ung suét 1én cac dai coc 1a do 6 su chénh 1énh vé
d6 cung giita dai coc va dat.

2.2. Tinh toan thiét ké 16p lwéi PKT

Tinh toan thiét ké 16p ludi PKT can xét: ing
sut thing dung trén cac 16p ludi PKT sau khi xay
ra hi€u ung vom ung suét gilta cac coc canh nhau;
luc kéo phat trién trong 16p Iudi DKT do ap Iuc
théng ding cua khdi dat dép tao ra; luc kéo trong
16p Iu6i PKT do sy phinh ngang ctia khéi dat dip.

- Tai trong thang dimg phan bd déu tac dung
1€n 16p ludi BKT nam gilta cac dai coc canh nhau
Wr dugc xac dinh theo so dd tinh hinh 3.
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Hinh 3. So d6 xdc dinh tdi trong dimg Wr

Tai trong thang ding cho phép 1a diéu kién cin
dé tai trong cua khdi dat dap truyén lén cac dai
coc dam bdo sao cho khéng xay ra Iin 1éch cuc bd
tai bé mat nén dip (noi c6 thé xay ra d6i voi cac
nén dip mong). Piéu nay nhin manh ring, twong
quan gitra chiéu cao nén dép va khoang cach giita
cac dai coc sao cho
H>0,7(s—a)

-V6iH > 1,4(s —a), ta co:

luon phai duy tri

T
s’ —a’

L4sf.y(s—a) | '
W, =2l 578) (s a)x sz—az[P?j (1)
GV

-V6i0,7(s—a) £ H <1,4(s—a), ta co:
s(fyH+£,P) [ '
— (fsy q ) S2_a2(P?J (2)
c, )|

=X
Nhung, néu s*/a’ < P. /o, thi Wy =0;

T 2 2
S —a

trong do:
s — khoang cach giira tam cac coc canh nhau;
a — kich thudc cac dai coc;
P — tai trong ngoai phan b
P’ - ing suat thang dung trén dai coc
G'v - {mg suat thang dung trung binh hiéu
chinh tai day khéi dat dép

o, = fyH+f P

fi, — hé s6 tai trong riéng dbi v6i trong luong
don vi dat, 1y =1

fy — hé sb tai trong riéng ddi véi cac tai trong
tac dung ngoai, lay =1 ’

y - trong luong don vi cua dat

H — chiéu cao nén dét dép

Vi su khéc biét dang ké vé dic diém bién dang
giita cac coc va dat yéu xung quanh nén sy phan
bd ung suit thiang dung tai day nén dap khong
dong déu. Ty s giira Gmg suat thang dung tac
dung trén dai coc voi ng sudt thing dung trung
binh & day khéi dat dap (P, /o) co thé dugc tinh
bang cach sir dung cong thirc Marston cho ong
clng tuyét dbi nhu sau:

2
P =0, (C;IaJ (3)

Tiéu chuin BS 8006-01:2010 d3 dua ra cong

thirc thuc nghiém cho vom Ung suét nhu sau:

H .
C, =1,95—-0,18 cho cac coc chong (khong
a

bién dang)
C,=1,5—-0,07 cho cac coc ma sat (coc
a
treo) va cac coc khac.
Dua trén cac phuong trinh trén, hé s6 giam tng
suit dugc tinh:
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SRR, = 2’—85’2{& —a’ [ E. ﬂ 4)
(s+a) H o,

- Luc kéo trong 16p luéi DKT do tai trong
thang dng phan bd déu gay ra, Typ, trén mot mét
dai do két qua cua tai trong phan b déu Wr duoc
tinh nhu sau:

- =WT(s—a) 1+i=T SRRBDlyH (5)
! 2a 6 ™
trong do:

T, — luc kéo trong 16p ludi DKT

& - bién dang trong 16p Iuéi DKT

- Luc kéo trong 16p ludi do trugt ngang gay ra,
Tus (hinh 4). Cac 16p ludi PKT c¢6 kha ning chong
lai nhitng luc ngang cho trugt gy ra. Luc kéo nay
dugc tao ra dudi mot bién dang twong tng véi
chuyén vi ngang cho phép ciia coc.

SERITEIRIY

Dit dip

Ung st gay tnrot

R
— \ Le Piit aip Lu’m KT

T

Hinh 4. So do tinh e kéo trong 16p luidi do

lyc truot ngang gdy ra Ty

Luc kéo can thiét cua 16p du6i DKT, Ty, dé
chéng lai cac lyc ddy ngang ra phia ngoai khdi dat
dép duogc xac dinh theo cong thirc sau:

=0,5k, (yH)H (6)
trong do:

k, = tg2 (45° -/ 2) -hésb ap luc dét cha dong

y - trong luong don vi cua dat dép

H — chiéu cao khdi dat dip

2.3. Tinh toan thiét ké coc

Khi cac coc duge bd tri theo so d6 hinh vuong,
khoang cach gitta cac coc, s dua trén mat phéng
lan déu nhau duge tinh nhu sau:

s = D (7)
fyH+ 1P
trong do: Q, - kha ning chiu tai cua tirng coc

trong nhom.

2.4. On dinh tong thé

Vé van dé 6n dinh tong thé cta nén dép va nén
dat yéu duoc gia cudng bang coc bé tong ¢t thép
ciing dugc tinh toan theo phwong phap can bang
gid1 han. Ngoai ra, trong tinh todn dua thém strc
khang cit cua coc va luc kéo cua 16p ludi BDKT.

3. AP DUNG TINH TOAN THIET KE
PUONG PAU CAU GIA CUONG BANG
COC BE TONG COT THEP

3.1. S6 liéu tinh toan

DPoan dudng dau cau co bé rong nén dudng
B=9m; chiéu cao dat dép H=4,5m; do dbc taluy
1/1,5.

Vit liéu ddp sir dung cét c6 dung trong sau khi
dAm nén 1a y = 19 kN/m®, goc ndi ma sét ¢ = 30°.

Dia tang gém cac 16p dat theo thir tw tir trén
xudng nhu sau:

- Lép 1: Bun sét nam trén bé mat day trung
binh 22m;

- L6p 2: Sét pha déo mém nam dudi 16p 1 ¢
chiéu day trung binh 5m;

- Lép 3: Sét ntra cirng dén ctng nam dudi 16p 2
day trén 10m (chua két thuc tai day hd khoan).

Mot s6 chi tiéu co Iy chinh cia nén dat duoc
tong hop ¢ bang 1.

Bang 1. Mt s chi tiéu co' Iy chinh ciia nén dat

STT Céc chi tiéu co Iy Ky hiéu Pon vi Lop 1 Lop 2 Lép 3
1 Dung trong ty nhién Y g/cm’ 16,5 1,94 19,7
2 | Hé s rong e 1,52 0,625
3 | Chisb déo I, % 19,1 10,6
4 | Lyc dinh don vi c kPa 58 18,4 30,5
5 Géc ndi ma sat ® do 6°22° 1542 2142
6 Strc khang cét canh Su kPa 12 27
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STT Céc chi tiéu co Iy Ky hiéu Don vi Lép 1 Lép 2 Lép 3

7 | Ap lyc tién cb két o, kPa 79 139
8 | Chisdnén C. 0,48 0,11
Chi s6 no C, 0,023 0,025
10 | Hé s6 cb két C, 10°cm?/s 1,59 2,91
3.2. Tinh todn thiét ké ‘ C, = 1,95[Ej—0,18 = 1,95(4’5j—0,18 - 8,59
Nén dat yéu duoc gia cuong bang coc bé tong a 1
ly tam dy ung lyc ¢6 duong kinh D300 dai 28m - Ung suét thang dung trung binh hiéu chinh tai

(miii coc cdm vao 16p dét sét nira cing dén cimg  day khoi dt dap:

sau 1m), suc chiu tai coc Qp = 400kN, b6 tri theo G'v =yH=19%x4,5=85,5kPa

mang 0 vudng, khodng cach tir tam dén tam gilia trong do: y - Trong luong don vi cua dat
hai coc canh nhau du kién s=2m. Pai coc tiét dién H — Chidu cao nén dat dép

vuong canh a=Im, day 0,3m. - Ung suét thang dung trén dai coc, P, :

a. Tinh todan luéi DKT .. (CaV 8.59%1Y
- H¢ s6 vom dugc tinh toan nhu sau: Fo= GV( ) - 85’5{ ) =311,55kPa

- HE s0 giam ung suat, SRR;p

SRR, =—=o8 | @2 Lo || o 28X Jpo 231133114 g9
(s+a)’H c, (2+1) 4.5 85,5

- B6i v6i H=4,5m > 1,4(2 - 1) = 1,4m, ta c6 tai trong thang dimg phan bd déu tac dung 1én 16p ludi
PKT nam gilta cac dai coc canh nhau la Wr :

1,4 - ' L4x2x19%x(2~1
Wt y(){[p_ﬂ Ax2x19x( ){22_12(3811%ﬂ:6,3zwm

s’—a c, 22 -1 ,

- Lyc kéo trong 16p lu61 DKT, Ty, do tai trong théng dtng phén b6 déu gay ra:

SRRmyH(s2 —az) 1
ol = 1+
4a 6¢g,
0,049x19x4,5x(2* - 1°) 1
= I+ =3,39 kN/m
® 4x1 6x0,06
- Luc kéo trong 16p cbt, Tus, do truogt ngang — Chon luéi PKT c6 cuong d6 chiu kéo
gay ra: R;=200kN/m dam bao hé sé an toan 16n hon 2.
T, =0,5k, (vH)H b. Tinh todn thiét ké coc
trong do:  k, — hé 56 ap luc d4t chul dong, Do coc dugc bo tri theo so d6 hinh vudng

, ® , 30 nén khoang cach téi da giita cac coc duoc tinh
k,=tg (45 —Ej =tg (45 —7j =0,333 nhu sau:

— T, =0,5x0,333(19x4,5)x4,5=64,06 kKN/m . /& _ [ 400 2 16m>2m
- Téng luc kéo trong 16p ludi DKT doc theo vH  V19%x4,5

chiéu rong, Tppw, duge tinh: —> Chon khoang céach gifra cac coc s = 2m nhu
T, =T, +T, =3,39+64,06=67,45kN/m  du kién ban dau la phu hop.
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c. Kiém toan 6n dinh tong thé

Theo tiéu chuan 22TCN 262:2000 - Quy trinh
khao sat thiét ké nén duong 6 t6 dip trén dit yéu.
Khi str dung phuong phap Bishop, hé sé an toan
6n dinh tdi thiéu [Kuin] = 1,40.

Pé don gian trong tinh toan, st dung phin
mém GEOSTUDIO/SLOPE/W ciia Canada.

Két qua tinh toan dugc thé hién trén hinh 5.

30

30

: Ldp 1 - Bim sét

20 Coc 1}" tam D300

Ldp 2- Sét pha déo mém

10 T3S Tl

Ldp 3 - Sét nita ciing dén cing

- | L 1 | 1 ok

0 10 0 30

Hinh 5. Két qua kiém todn én dinh tong thé

TAI LIEU THAM KHAO

Ta thiy Kuyin=1,865 > [Kmin]=1,4 (v6i phuong
phap Bishop) — Nén duong dam bao 6n dinh.

4. KET LUAN

Tir két qua phan tich, tinh toan & trén c6 thé
thdy khi cac giai phap xir 1y nén dat yéu bang
cach ting nhanh d6 c6 két khong kha thi thi viéc
gia cuong nén nén dit yéu biang coc bé tong cbt
thép 1a lya chon mang lai hi¢u qua. Thoi gian thi
cong nhanh, chét lwong coc dugc kiém soat, hé
coc bé tong cbt thép xuyén qua nén dit yéu,
truyén tai trong nén dap, hoat tai xudng 16p dat tét
phia duéi nén giai quyét duoc van dé lun kéo dai.

Trén thé gidi, giai phap két hop coc bé tong cot
thép voi ludi KT gia cuong nén dit yéu da duoc
mg dung rong rii trong rat nhidu cong trinh thuc
té. Tuy nhién, & nudc ta nhimg nghién ciru va img
dung giai phap cong nghé nay con han ché va van
chua ban hanh tiéu chuin nén viéc tinh toan thiét
ké ciing nhu thi cong nghiém thu con chua thong
nhit. Viéc lya chon mé hinh tinh toan can dugc
nghién ciru 1y thuyét mot cach toan dién va kiém
chirmg véi cac cong trinh thuc té da thi cong dé
hiéu chinh cho phi hop véi didu kién Viét Nam.
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Abstract:
RESEARCH ON STRENGTHENING SOFT FOUNDATION OF
BRIDGEHEAD ROAD BY REINFORCED CONCRETE PILES

Many roads that have been invested with thousands of billions of Vietnams dong when put into
operation still have the sign "the road is monitoring subsidence", especially a section that has been
put into operation for nearly ten years and continues to "wait for subsidence," causing problems
doubts about the quality of the work. There is often a substantial settlement deviation on these road
sections at the contiguous position between the road and the bridge or where there is a culvert across
the road. This causes discomfort for passengers and drivers despite slowing down. This paper
presents a solution to strengthen the soft foundation with reinforced concrete piles to overcome the
existing problem and apply it to a typical bridgehead road segment. Research results can be used as
references for similar works.

Keywords: Bridgehead Road, reinforced concrete piles, soft foundation, wait for subsidence.
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