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PHAN TiCH ON PINH POAN PUONG DAN VAO CAU TREN NEN
PAT YEU CO XET PEN SUC KHANG CUA MONG CQC BE
TONG COT THEP MO CAU
STABILITY ANALYSIS OF BRIDGE APPROACHES ON THE SOFT SOIL
TAKING INTOACCOUNT THE RESISTANCE OF CONCRETE PILE USED IN
BRIDGE ABUTMENT
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Tom tdt: Phuwong phdp phan tich on dinh doan duong dan vao cau dap trén dat yéu cé xét dén
sizc khang cua hé méng coc mé cau da dwoc nhiéu dé tai nghién ciu tiép cdn theo cdc hwéng khac
nhau, nhiéu phwong phdp phan tich da duoc nghién cizu thanh cong va iing dung vao thuc te tinh
toan. Nham gop phan lam phong phii hon trong viéc lwa chon cac phuong phdp phdn tich on dinh
doan duong dan vao Cau cua cac ky suw cau dwong, tac gia dé xuat thém mér huwdéng tiép cdn khac -
quy doi hé théng dat nén + mong coc mé cau thanh mét khéi dat twong dwong va phan tich én dinh
nén dwong dan vao cau fwong tw nhur viéc phan tich én dinh mai déc co ban .v.v...
Tir khod: Phan tich on dinh, dwong ddn vao cau, khéi ddt twong dwong.
Chi sé phan logi: 2.4
Abstract: Stability analysis of bridge approaches on the soft soil taking intoaccount the resistance
of concrete pile used in bridge abutment have been much studies by various researched directions.
Some good analytical method have been applied successfully in practices. In order to contribute to
more addtional solutions in the selection of analytical method of bridge approached for road and
bridge engineers, the authors has suggested addtional solutions by another analytical method:
conventional pile-soil system as equivalent soil model and basic analysis as soil mechanics can
applied... etc
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1. Gigi thi¢u

Viéc phan tich on dinh doan dwong dan
vao cau (trugt ve phia song) trong thyc te
hién nay con ton tai nhitng quan diém khac
nhau:

(1) Thuc hién kiém toan on dinh truot
sau nén duong dan vao cau gidng nhu kiém
toan doan nén dap thong thuong, bo qua suc
khang cua hé thng mong coc mb cau;

(2) Kiém toan o6n dinh truot sau nén
duong dan vao cau co xét dén suc khang cua
hé théng moéng coc trong mé cau.

Panh gia on dinh nén duong theo quan
diém 1) la qua thién vé an toan, tinh du thira
trong két cau cao, 1am ting chi phi dau tu xay
dung. Theo quan diém (2), cac nha khoa hoc
di trudc da trién khai va cong bé nhiéu két
qua nghién ctu vé sy tham gia caa hé théng
mong coc trong viéc giir on dinh cho nén dat
no6i chung va cho doan duong dan vao cau

noi riéng. Theo do6 suc khang cua coc tham
gia vao gitr 6n dinh nén dat phu thudc vao
nhiéu yéu t6 nhu: Khoang cach coc, loai
dat.v.v...

Ap lwc dit tac

47 dung lén coc

Coc mo cau

Hinh 1. Hiéu #ng vom ap luc [5].

Tuy nhién, cac nghién cuau trén chi thuc
hién trong diéu kién dia chat tét nén viéc van
dung céc két qua trén dé phan tich 6n dinh
trugt SAu nén duong dan vao cau dap trén dat
yéu can dugc can nhic thém. Do nhimng dic
diém riéng coa dat yéu nén hiéu ung vom
khong thé hinh thanh va muac do huy dong
suc khang cua coc ciing giam di.
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Ap lue dat

@

Hinh 2. Ap luc Ién coc trong ddt yéu.

Mit khac, giai quyét cac bai toan trén
can phai sir dung cac phan mém tinh toén
manh nhu Plaxis, Geostudio, Phase, Plac.v.v.

..va phai su dung phién ban 3D moéi c6 thé
xet dén su truot cua khdi dat xuyén qua
khoang tréng gitra cac coc. Trong thuc té san
xuat, vi nhiéu ly do khac nhau nén hau hét
cac don vi tu van thiét ké vira va nho cua
Viét Nam khong trang bi duoc cdc phan mém
co ban quyen dé c6 thé tién hanh phan tich
cac yeu tb trén.

Viéc nghién cau tim kiém giai phap dé
c6 thé van dung cac phuong phap phan tich
6n dinh mai dbc don gian da dwoc cac tiéu
chuan thiét ké Viét Nam chap thuan nhu
phuong phéap cua Fellenus, Bishop.v.v... dé
giai quyet bai toan trén l1a can thiét. Nhim
g6p phan 1am phong phu hon trong viéc lya
chon cdc phuong phap phan tich on dinh
doan duong din vao cau, cac tac gia dé xuét
thém mot huong tiép can khac: Su dung quy
tac nén tuong duong dé kiém toan 6n dinh
nén dudng dan vao cau.

2. Co sé ly thuyét

2.1. Phwong phap quy déi twong
duong

Khoi dat nén + hé théng coc bén dudi
mo cau can dwoc quy doi thanh khoi dat
twong dwong c6 cuong do khang cat dugc
tang lén theo ty I€ coc trong mo cau trén mot
don vi dién tich.

Theo phuong phap trong s6, cong thic
quy doi cé thé dugc trién khai nhu sau:

Coc mo cau

Cu =a.Cp + (1-a).Cs
(1
)
¢ =a.Qp + (1-a).0s
(2
)

Etu =a.Ep + (1-a).Es

3

N—r

Trong do:

+ s, Cs, Es: GOC ma sat trong, luc dinh
va mé dun bién dang cua dat nén;

+ oo, Cp, Ep: G6c ma sét trong, luc dlnh
va md dun bién dang vat liéu coc méng mb
cau;

+ @uw, Cu, Ew: Chi ti€u tuong duong
cuia hdn hop dét nén sau khi gia cd.;

+ a: ty 1& coc trong md cau trén mot
don vi dién tich.

S
a

Vi

+ Ac: Dién tich coc BTCT mé cau;

+ As: Dién tich dt nén.

2.2. Phwong phap xac dinh C, ¢ cuaa

bé tong

Phuong phdp cua Panhiucov P.N.: Xac
digh luc dinh két C va g6c noi ma sat cua
mau d4 trén co s¢ thl"nghiém nén don truc
mau da trong phong két hop do goc va (goc
v o 1a goc tao bai mat va véi truc thang
dang).

Truong hop bién dang cua mau khi nén
AH < 10% chiéu cao mau HO. Céc dic trung
vé d6 bén khéang cat duoc xac dinh nhu sau:

p=2%(45%-0) @)
- 2tg(4;0 +%) (%)

Truong hop bién dang caa mau khi nén
AH >10% hodc trong truong hop khéng xac
dinh duoc goc v thi luc dinh két duoc tinh
boi cong thuc:
c=>2 (6)

3. Kiém chitng phwong phép tinh

Pé kiém chung phuong phap tinh, cdc
tac gia chon cong trinh ciu A tai mot tinh
thanh & khu vuc Bong bang song Ciru Long
dé tinh toan kiém chung. Pay 1 cong trinh
c6 doan duong dan vao cau di bi mat on dinh
do truot sau, cac tai liéu vé két ciu, dia hinh,
dia chit.v.v. ciing nhu cac sb liéu quan tric
khi su c6 xay ra 1a day du va tin cay.
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Hinh 4. Mgt mo, 1 tru varz ket cau nhjp cua cau A bi
roi xuong séng.

3.1. Thi nghiém xac dinh C, ¢ cia bé
tong coc

Ché tao 30 mau bé téng hinh tru tron
15x30cm 'c=30MPa, tién hanh thi nghiém
nén don truc trén mau & trang thai khd gio
dén khi mau da bi pha huy, roi tién hanh do
goc V& « cua ting mau bi pha hiy. Cong tac
thi nghiém duoc tién hanh theo dung qui
trinh va cac tiéu chuan hién hanh, dam bao
tinh chinh xac cho mau d4 thi nghiém. Sau
khi xtr Iy xac suat théng ké (d6i voi hai nhoém
gia tri luc dinh két va goc noi ma sat), két
qua khéng c6 gia tri nao bi loai.

Hinh 5. Thuéc do géc vér ciia mau bé tong thi nghiém.

Hinh 6. Goc vé ciia mau bé téng thi nghigm.
Két qua tinh tinh toan C, ¢ trung binh
cua mau bé téng thi nghiém:
Cp=79.3 KG/cm?
pp=54.8 do
_3.2. Tinh én dinh nén dudng dan vao
cau theo phwong phap phan manh co dién
Bdng 1. Két qua quy doi khoi ddt twong dwong

bén duwdi mé.
STT| S,(m) | A, @) | S.(m) | 95(d9) | C, (KG/om2)
1 1.70 0.12 0.35 2955 16.60
2 1.70 0.12 0.35 13.52 16.39
3 1.70 0.12 0.35 23.58 16.73

Tién hanh phan tich xac dinh cac thong
sO cua mat truot bat loi nhat:

12.4m

< £
< |2

YA L

,,,_f-mwm ===

Hinh 7. Cung truot bt loi tai dwong ddn vao cau A
Hé sb 6n dinh Kmin:
Kmin= 35.24579/ 35.96869 = 0.98
_3.3. Tinh én dinh nén dudng dan vao
cau bang phan mem Plaxis 3D Foudation
Tién hanh phén tich on dinh cua doan
duong dan vao cau A theo phuong phép phan
tor httu han (st dung phan mém Plaxis 3D
Foudation).

s
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—

Hinh 8: M6 hinh héa mong coc mé cau A trong dat
nén bang Plaxis 3D Foudation.
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Hinh 9: Két qua phan tich 6n dinh dirong
dan vao cau A.
Két qua tinh toan:
+ Hé s6 6n din: Kmin= 1.06
+ Chuyén Vi theo phuong ngang: 1.38m
4. Ket luan
Két qua dat duoc:

+ K&t qua tinh hé sb 6n dinh cua doan
duong dan vao cau A theo nguyén tic “quy
ddi hé thdng coc + dat nén vé khéi dat tuong
duong” va tinh truc tiép theo phwong phap
phan tir hiru han chénh léch nhau 8%. Pay 1a
két qua c6 thé chap nhan dwoc, boi ban than
phuong phap phén manh co dién da sir dung
rat nhiéu gia thiét dé giam nhe khéi luong
tinh toan, do d6 két qua tinh khéng thé nao
chinh xé&c nhu phuong phap phan tir hitu han.

+ Bing cach quy ddi hé théng dat nén +
moéng coc md cau thanh mot khéi dat tuong
duong, ta co thé dé dang phan tich 611 dinh
nén duong dan vao cau trén nén dat yeu (co
xét dén stc khang cia mong coc mb cau)
bang cac phuong phap tinh toan 6n dinh mai
dbc don gian da duoc tiéu chuan thiét ké hién
hanh Viét Nam chap nhan nhu: cua Fellenus,
Bishop.v.v...

Han ché:

+ Do céc té&c gia viéc van dung phuong
phap xac dinh goc noi ma sat va luc dinh cua

da dé tinh toan goc noi ma sat va luc dinh
cho coc bé tong cét thép nén céc thi nghiém
nay chua danh gia dugc sy tham gia lam viéc
cua cdt thép trong coc.

+ Céc két qua thi nghiém chi duoc thuc
hién voi sé lwong mau it (30 mau) va chi
thuc hién véi mdi cap bé tong cua mong coc
cau A. Can thir nghiém thuc té hién truong
dé danh gia do chinh Xac cua phuong phap
quy d6i hé thdng “coc mé Cau + dat nen” ve

“khéi dat twong duong”, s luwong mau thi
nghiém can nhiéu hon, cac cip bé tong da
dang hon dé c6 diéu kién bd sung, hoan thién
két qua nghién cauQ
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