KHOA HOC CONG NGHE

$6 0672020

Nghién cu su lam viéc ddng thoi
cla dat nén, coc va bé coc trong san gidm tai

& T5. L& BA KHANH; KS. TRAN MINH AN

Truéng Oai hoc Bdch khoa - Bgi hoc Quéc gia TP. HS Chi Minh

TOM TAT: San gidm 131 trén hé mdng coc 13 mot
gi& phap phd bién trong xU ly néa dat yéu cla
duong déu cdu Hién nay, trong tinh toan san gidm
131 chi xet dén cac t4i trong tac dung truc hép len
bé coc m3 chua xét dén cac a1 trong ndm ngodr
pham vi bé coc cing nhu dnh hudng cda cac cang
tanh 1an ¢an va su chénh 10n gida bé coc var dat
nén duoi day bé. Bai bao lién hanh mé phéng san
gidm i trong hai truong hop c6 xét va khong xét
dén tuong tac cua dit nén - bé coc ung vor cac
16 hep khac nhau cda khodng cich coc, s6 luong
coc vb trang thai dat nén, déng thon xét dén anh
huébng cac cac tai trong va cong trinh lan can ndm
ngoai pham vi bé coc nhu mé cau, nén dudng dap
dau ciu bing phan tich 3D solid dé nghién cuu
su lam viéc déng thén cda dat nén, coc va bé coc
trong san gidm tar Ung xu chdy déo cda dat nén
tusn theo maé hinh Mohr-Coulomb. Két qud phan
tich cho thdy, sy lam viéc cda san gidm 13i chiu dnh
huéng dang ké cia cac 1t trong va cong trinh lan
cén cong nhu loar dét nén dudt déy bé

TU KHOA: San gidm ta1, su Ism wvigc dong thar,
tuang tac, chénh lun, Mohr-Coulomb, Abaqus

ABSTRACT: Supporting slab on a pile foundation
is a popular solution in dealing with soft ground
of approach road Curently, when it comes to
analyzing behavior of a supponing slab, only the
load appled directly on the raft are considered,
and those outside the raft, as well as the influence
of victnity bulddings and differentiate settlements
between the raft and the soil below it are not
considered. Using varnous combinations of the
parameters such as pile spacing, pile number and
state of soil, and taking the influence of the load
from vicinty components and buildings outside
the raft which are abutment and embankment info
account, this article models the supporting slab
with and without contact behavior between the raft
and the soil below it in 3D solid analysis to study
the co-working between the soils, piles and pile
raft in the supporting slab. Plastic flow behaviour

of sail comply ~vith Mohe - Coulomb model rules
From the results, it can be seen that the (0ad and
steuctures in the wainity area, as well as the state of
sail below the raft have a considerably effect on the
supporting slab’s behavior

' KEYWORDS: Supporting slab, co-working, contact
behavior, differennhate settlements, Mohe-Coulomb,
Abaqus

1. DAT VAN DE

$an gidm tai 1a hé méng coc - dat nén 1am viec rat
phuc tap, cac thanh phan chiu luc chinh trong hé 1am
viéc déng thai va c6 tuong tac qua lai 1an nhau. Sy thay
ddi vé @6 cung cba bat et thanh phan nao cing sé dan
dén thay déi trang thai Ung suat, bién dang coa ca hé.
San gidm tai khong chi chiu tac dong cla cac tai trong
tac dung truc tiép lén bé coc mé con chiu tac ddng cia
cdc tai trong va ¢éng trinh lan can nhu mé cau, nén
Adudng dap dau cdu. Do @6, khi tinh todn san gidm ta
can xem xét dén sy tuong tac gilfa cac thanh phan khac
nhau trong hé cang nhu anh hudng ca cdc cong trinh
lan can.

Néi dung bai bao tap trung vao viéc nghién clu sy
lam viéc dbng thai cha dat nén, coc va bé coc trong san
giam 13) thong qua viéc xét @én tuong tac qua lai gilta
cac thanh phan trong hé ciing nhu dnh huding cta cac tai
trong va cdng trinh 1an can bdng cach st dung phan tich
3D solid trong phan mém Abaqus.

2.COSGLY THUYET - MO HINH NGHIEN CUU

2.1. Kich thudc hinh hoc

B3i bao ¢8 dinh tham s cua kich thuéc bé coc, loai
coc, chiéu dai coc, chi thay doi tham s vé khodng cach
coc trong be.

Bé coc cUa san gidm tai ¢ chiéu day 0,4m, rong
19,0m, dai 10,5m.

Mé cdu tiép gidp véi san gidm 1ai s dung 10 coc
khoan nhéi dugng kinh 1,2m, bé mé day 1,4m, than mé
day 1,5m, cao 2,0m, tudng nguc ma day 0,5m, cao 1,0m,
tuang canh ma day 0.3m, cao 3,0m.
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Hinh 2.1: M31 bdng 1/2 san gidm 13i va mé edu

2.2.78 hop tinh todn

Téng cong sé c6 18 truong hop ducc phan tich.
Bang 2.1 Thong ké cac trumng hop phan tich

Tuong tic ddt nén - bé coc

o

ST Téntruinghop

Trong do:
4d - Khoang cach coc;
A-Trang thai cua lop set (A - Déo chay; B - Déo mém:
ng' lop 2 - Cat chat (khdng 8.

1 - Tuong tac dat nén - Bé coc (0 - khdng; 1 - €O)

2.3.Thong 56 vat liéu cia mé hinh

Coc. be coc ciia san giadm tdi v mé cau s dung be
tong f' = 30 MPa.

M6 hinh dan héi - déo ly tudng Morh-Coulomb
duoc dung dé mé 14 dng xU ca dat

Béng 2.2. Théng s6 V31 heu

-\

VAtlibu Thongss | A B C
Pa  250E+6 S00E+6 830E+6
wp w032 028 o8
gatl ¢ 1585 2083 2325
SRy, 0.00 000 000
C,Pa LAGE+4  121E+4 238644
E'”,Pa _ S,§0Ef7 -
w 03 _
a2 o Nz
Cat oy, 127 .
C.Pa 1.08E+4
. Ec 2.77E+10
Bétong - g —
N 0,15

£',-Mo-dun dan héi (bi€n dang) cua dat; p - He s8
Poisson;

@ - Goc ma sat trang; ¢ - Gée gian nd; C - Lyc dinh.

E_- M&-dun dan héi {bién dang) cUa bé tong.

2.4.Taitrong

San giam tai chiu tdc dung cua 4 loai tai trong:

- Tai trong ddng do dat dép than dudng - EV: Phan
bé trong pham vi nén dudng va do sy gidm dan cua tede
doc duang nén gia tri tai trong gidm dan tif 54.000 N/m?
tar MG cdu dén 32 040 N/m’ tai vi tri cach mé cdu 40 m;

- Tai teong dung do ta-luy nén dudng EV_TL: Phan
b6 trong pham vi ta-luy duang va gidm dén t& mép
dudng (gid tri bang v6i tai trong EV tai cung vi tri) vé O N/
m? tai chan ta-luy dudng;

- Tai trong ngang do dat dép than Audng tac dung
1én than mé, tuang nguc v3 tydng canh mé - EH: Gid
tri tai trong thay @6i tU 0 N/m? tai dinh tuang nguc vé
17.820 N/m? tai chan than ma;

- Tai trong do k&t cdu nhip cdu: TAi trong nay tac
dung én dinh than mé trong pham vi b4 tri d3 k& gé1 vai
gia tn 237.500 N/m?.

Hé 6 tai trong duaoc 13y bang 1.0 ¢ho tst cd cac tai
trong tac dung.

2.5. Mé hinh héa két cu bdng phan tich 3D salid

Trong bai bao chi xét trudng hap dat t3i 46 xung.
KEt c3u san gidm tai cing déi xtng, do 46 ¢o thé xét 1/2
két cau.

Tiép xtic coc A8t o Mot s6 dac diém: Type = Surfaca-
to-surface (Standard); Normal Behavior = "Hard" contacy,



p allow separation after contact; Tangential Behavior =
Penalty Trong d6, bé mat thudc bé coc va coc dong vai
ted 1a"master” bé mat thude dat dong vai tro 1a “slave”.

Khi mé hinh héa, cac coc tron dugc thay bang coc
vudng tueng duong vé dién tich tiép xuc & mat hong. Khi
d6, dién tich mui coc ¢ chénh lech mot it

[Lop k2 cu

Hinh 2.2: B6 trl chung cua % mé hinh hinh hoc
Viée phén chia Iudi phdn td dugc thuc hién tén co
s& chia ludi min tai nhing viing ¢an phan tich va chia (u6i
thd tai nhimg vung it ¢6 nhu cdu phan tich. Loai phan
duoc sirdung |a C3DBR.

w

a) - 112 san gdm ta

b)- 172 mé'cdu

N

¢)- 1/2 nén 83t hay lop
Hinh 2.3: Chia ludi phdn 1
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Hinh 3 1: Chuyén vi dung U3 16n nh3t cua bé coc
0030

3. KET QUA VA THAO LUAN
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Hinh 3.2: Chuyén vi ding U3 16n nhét cba diu coc

Chuyén vi dung ldn nhat cua bé coc va dau coc trong
truang hop ¢o xét twong tac dat nén - bé coc 16n hon so
vai khi khong xét dén tuang tac dat nén - bé coc. Nguyén
nhan gay ra sy khac biét nay la do dudi tac dung cla tai
trong nén dudng dap dau ciu va ta-luy nén dudng lam
cho dat nén dudi day bé bi lun va tich ran khdi bé coc
trong khi mét bén bé coc van ¢6 tuong tac vdi dat nén va
chinh tuang tac nay da kéo bé coc va dau coc chuyén vi
xudng nhiéu hon so vai khi khong xét tuong tac dat nén
- bé coc. Tuy nhién, lyc kéo nay khong Idn nén dan dén
su chénh léch vé chuyén vi gitia trugng hop ¢6 xét tuong
tac va khéng xét tuong tac dat nén - bé coc la khang
nhiéu (thay 36i t& 0,50% dén 2,16%).

Hinh 3.3: D4t nén dutn ddy bé coc bi tach ren
khi c6 xét twong tdc dt nén - be coc
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K&t qua tinh toan cling cho thdy su chénh léch
chuyén vi dung (dn nhat 1a khong nhiéu khi thay déi
trang tha) dat cualop dat 6 1 (Géo chady, déo mém va nua
cing) trong ciing mot loai khodng cach coc va s6 luang
€9c nhung ¢ su chénh [éch tdn khi thay ddi khoang cach
coc va s6 lugng coc trong dar.

Hinh 3.4: Ty 16 % vé chuyén vi dung Ién nh3t
¢Ua bé coc so vér t6 hop 4d_A_1
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Hinh 3.5: Ty I % vé chuyén vf dung Ion nhat
cua du coc 50 voi 16 hop 4d_A_1

Gid try Win léch (sy chénh 1éch vé do Iun 1dn nhat va
nhd nhat) ctia bé coc va dau coc trong san gidm tai giam
khi gidm khodng cach coc, tang sé lugng coc va tang khi
tang khoang cach coc, gidm sé luong coc trong bé. Gia tri
nay lgn nhat d6i vai loai dat nén déo chay va c6 xu hudng

gidm khi tang cudng 46 ca dat nén.
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Hinh 3 6: Lun féch 1U3 cia b coc
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Hinh 3.7: Lun Ifch sU3 cda d3u coc

Chuyén vi dUng cua coc va bé coc 16n nhit tai tim
dudng phia tiép gidp véi nén dusng ddp déu cdu.

Hinh 3.8: Chuyén v] dung cua 1/2 bé coc va diu cpc
3.2. Chuyén vingang
Chuyen v LI (m)
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Hinh 3.9: Chuyén vi ngang U1 16n nht coa bé coc

Trudng hop ¢6 xét tuang tac d3t nén - bé coc cho két
qué chuyén vi ngang theo phuong song song tim duong
U1 nho han so vdi khi khong xét tuong tac d3t nén bé coc
vi lUc tuong tac gidia dat nén véi be coc tai cac mat bén
cUa beé coc va luc tuong tac gida phan dat nén duai déy
bé coc trong pham vi chuyén vi bé coc 1an hon chuyén vi
cla B3t nén sé can trd chuyén vi cla be coc. Gi tri chuyén
vi ngang nay gidm dang ké khi tang dé cung ca dit nén
nhung gidm it khy tdng khoang céch coc, giam s§ luang
coc trong beé. Khi tang khodng cach coc, gidm 8 luong
coc thi db cuUng cua san gidm tai sé gidm di nhung chuyén



vingang lai gidm vi khi 8 lugng coc it i thi dién tich chiu
4p Iluc 8t ngang sé gidm dén dén Iuc diy ngang gidm
nén chuyén vi ngang cing sé giam theo.
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Hinh 3.10: Chuyén vi ngang U1 jén nhit cia than coc
Chuyén vingang cua than cgc tang khi ting khodng
céch coc, gidm s6 lugng coc. Tuy nhién, su thay 851 nay
13 khéng nhiéu ma gia tri chuyén vi ngang chi thay déi
nhiéu khi thay d6i loaj dat nén dudi beé coc.
3.3. Ung suét trong bé coc
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Hinh 3 11-Ung suat S11 ]én nhat trong bé coc
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Hinh 3 12. Ung sudt S22 I6n nhit trong be coc
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Ung sust kéo trong bé coc theo ¢4 hai phuong
ngang déu tang khi ting khodng cach coc, gidm s6
lugng coc vd déu giam khi ting dé cung cba dat nén
duai dai coc.

3.4. Ung suat trong thin coc
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Hinh 3.13: Ung sudt kéo $33 16n nhit trong thin coc
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Hinh 3.14; Ung sudt nén $33 6n nhdt trong than coc

Ung suat kéo va nén trong thén coc déu tang khi
tang khoang cach coc, gidm s6 luong coc trong san gidm
141, trong d6 muc dé gia tng clia Ung suat nén lon hon
cua Ung suat kéo. Ca hai ung suat nay déu gidm khitang
do cung cua dat nén dudi @i coc.

3,5. Hinh dang bién dang

STezie )

Hinh 3.15: Hinh dang bién dang cua sdn gidm tdi

San gidm tai chuyén vi hudng vé phia md cau vi tai
trong dat ddp trén be coc 16n nhat tai vi tri té€p giap mé
1

6
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cdu va nho nhat tai vi trf tiép giap nén ddp dudng diu
cau, Adng thai chinh tai trong cia nén ddp duang dau
c3u tao ra 4p luc ngang Ady san gidm tai dich chuyén
hudng vé phia mé. Hinh dang bién dang nay phan anh
aung thuc té lam viéc cua san gidm ta.

4.XET LUAN

Dua vao két qua phan tich ¢ thé rit ra dugc mat sé
K&t luan nhu sau:

- Vé sulam viéc d8ng thai cia dat nén, coc va beé coc
trong san giam tai;

+ Chuyén vi 8img |dn nhat cla bé coc va dau coc
trang trudng hgp o xét tuang tac dat nén - bé coc lan
hon so véi khi khong xét dén tuong tac dat nén - b coc,
suchénhléch nay thay ddi tir0,50% dén 2,16%. Su chénh
léch 1a khong nhiéu nén @& gidm su phuc tap trong mé
phdng, tinh todn ¢6 thé bd qua tuong tac dat nén - be
coc khi tinh todn chuyén vi ding.

+ Chuyén vi dung 19n nhat cua bé coc va dau coc
thay d6i khong nhiéu khi thay d6i trang thai cia dat ngay
dudibé coc (déo chay, déo mém va nlfa cung) trong cung
mdt loai khodng cdch coc va s6 luong coc nhung ¢6 su
chénh léch I6n khi thay d3i khodng cach coc va s6 luong
coc trong bé. Do d6, dé dadm bdo yéu cdu vé chuyén vi
@dng ¢dn quan tdm dén cach bé tri coc trong be.

+ Lun léch cta bé coc va dau coc trong san gidm
tai gidm khi gidm khoang cach coc, tang s6 lugng coc va
tang khi tdng khodng cach coc, gidm s6 luang coc trong
bé. Gid trr nay tan nhat d8i vén loar dat nén déo chay va co
xu hudng gidm khi tang cudng do cua dat nén.

+ Chuyén vi ngang cla bé coc, than coc theo
phudng song song tim dudng khi ¢ xét tdong tac dat
nén - bé coc nhé hon so v khi khang xét tuong tac dat
nén bé coc. Gia tri chuyén vi ngang nay giam dang ké khi
tang @6 cling cta dat nén nhung giam it khi tang khoang
cach coc, gidm 56 luong coc trong bé Do dé, can xét dén
tuong tac dat nén - bé coc khi tinh toan chuyén vi ngang.

+ Ung suat kéo trong bé coc theo ¢4 hai phuong
ngang déu tang khi ting khoang cach coc, gidam sé
lugng coc va déu gidam khi tang do cung cla dat nén
dudi bé coc.

+ Ung sudt kéo va nén trong than coc déu tang khi
tang khodng cach coc, gidm sé luang coc trong san giam
tai, trong d6 muc do gia tang cUa Ung sudt nén t6n hon
cUa Ung suat kéo. Ca hai ung sudt nay déu giam khi ting
84 cung cua dat nén dudi dai coc.

- V& hinh dang sau bién dang cua san gidm tai: Toan
b6 san gidm tai ¢ xu hudng dich chuyén vé phia mé
cdu. Chuyén vi dung va chuyén vi ngang cla bé coc va
coc lon nhat tai tim dudng phia tiép giap nén dudng
dap diu cau
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