~ NGHIEN CU'U ANH HU'ONG CUA BU'ONG HAM
DEN KET CAU MONG BE COC CUA TOA NHA LAN CAN

PO NGQC THAT ; NGO DOAN HAO';
NGUYEN THE MQC CHAN"™

Study on the influence of the tunnel construction on piled raft
foundations of the adjacent building

Abstract: The growth of cities has resulted in the need for increased
infrastructure. The construction of tunnels in urban areas may cause
ground displacement which distorts and damages the structure of
buildings. In engineering design, it is important to assess the risk of these
damages. In this paper, the results from the Finite Element method were
used to analyze the influence of tunnel construction on the piled raft
foundation system of the adjacent building. The tunnel depth and the
horizontal distance from the tunnel to the piled raft foundation system are
two parameters which used to research the influence of the tunnel
construction on pile foundations.

Keywords: Tunnelling, underground construction, piled raft foundation,

finite element method.

1. PAT VAN DE

Ngay nay, xdy dung hé théng dudng ham tau
dién ngam tai cic thanh phd 16n trén thé gidi
dugc coi 1a giai phap thiét yéu dé dap tmg nhu
cau giao thong cong cong, dudng ham tau dién
ngam dang dugc xdy dung voi toc do ngay cang
tang nhim tao diéu kién thuén loi cho nhu ciu
mo rong vé khong gian ctia cac khu do thi dong
dan cu va cac thanh phd 16n. Trong nhitng nim
gan déy tai cac thanh phé 16n ciia Viét Nam nhu
thi d6 Ha Noi va thanh phd HO Chi Minh dang
trién khai du an xay dung cac tuyén duong ham
tau dién ngdm dé dap ung nhu cau giao thong
cong cong. Cong tac xdy dung duong ham gay
ra nhiing tac dong dén khéi dat da xung quanh
va cac cong trinh xay dung lan can. Dbi véi cac
duong ham trong do thi, cong tac thi cong dudi
céc toa nha cao tang hay dudi hé théng ky thuat
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ngam do thi ludn tiém an nhirng rai ro nhu gay lan
mat dat, bién dang tham chi gy sap ) pha huy
cac cong trinh xdy dung trén mat dat hay & vi tri
lan c4n cta duong ham [3+7], [9]. Do d6 cong tac
quy hoach, thiét k& bao gdm Iya chon hudng
tuyén hay thiét ké ky thuat can thiét danh gia va
du bdo muc do tac dong tur cong tidc xay dung
duong ham dén cac cong trinh xay dung lan can.

Bai bao sir dung phuong phap phéan tir hiru
han dé nghién ctru anh hudng clia cong tac xay
dung duong ham dén két cAu mong beé coc cua
toa nha lan cdn, khdo sat anh huong cua cac
tham sd nhu khoang cach tir duong ham dén
mong bé coc va tham sb d6 sau xay dung duong
ham dén cac gia tri ndi lyc trong vé ham va coc
cta két cAu mong be coc cua tda nha lan can.

2. ANH HUONG CUA PUONG HAM
PEN KET CAU NGAM CUA CONG
TRINH LAN CAN

Tdong hop cac phuong phap tinh toan bao gdm
phuong phép giai tich, phuong phap thuc nghiém
va phuong phap phan tir hiru han. Phuong phap
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giai tich duya trén 1y thuyét dan hoi tuyén tinh ctia
cac tac gid Poulos (1979) [10], Katzenbach et al
(2000) [11], v.v... Phuwong phap phan tir hitu han
1a phuong phép su dung rong rai trong phén tich
ung xur cia mong bé coc nhu cac nghién ctru cia
To6 Lé Huong, (2020) [1], L& Ba Vinh, (2021) [2],
Morton et al (2018) [8], v.v...

Dé dy bao anh hudng ciia cong tac xdy dung
duong ham dén khoéi dat da xung quanh, két qua
nghién ctu cia Peck, (1969) [9] da sir dung
phuong phdp ban thyc nghiém dugc coi la
nghién ciru dau tién dé xuét bang cach do mot
sO diém tai hién truong, két qua thu dugc la
dudi tac dong cta qua trinh thi cong duong ham
thi hinh thanh duong cong lin mat dat.

Khi thi céng dudng him trong moi truong
dat dong nhat, ddng hudng thi gay ra do lun trén
mat dat co gia tri (Sy) dugc xac dinh theo cong
thirc (1), duong cong lin mat dat duoc Peck,
(1969) [9] gia dinh c6 dang ham phan phdi
chuin Gauss, v6i diém lan cuc dai (Sv.max) nam
ngay trén truc thang dung ciia duong ham:

< (M

)
2i
v.max € .

S, =S

Trong d6: Sy.max - Gid tri 6 lun 16n nhat theo
phuong thiang ding (m); x - khoang cach tir truc
him theo phuong nim ngang, (m); i - Khoang
cach tir tim duong ham dén diém udn theo
phuong nam ngang, (m).

Hinh 1: Hinh dang mang lun hinh thanh trén
mat dat sau khi thi cong dwong ham [5]

Gia tri khoang cach tir tam duong ham dén
diém udn theo phuong nim ngang (i) dugc xac
dinh theo cong thic:
i=k.z (2)

Trong d6: k - Tham sb chiéu rong méang lun,
phu thudc vao didu kién va loai dat ma duong
ham thi cong qua, vi du dbi véi cat trong didu
kién nudc ngﬁm ta c6 k=0,2+0,3 va d6i voi dit
sét ta c6 k = 0,4+0,7; zo - Chiéu siu xdy dyng
dudng ham (m).

Thé tich mang lan (V) trén mdi don vi chiéu
dai duong ham duoc xac dinh theo cong thirc:

VS = TSv.max 'e_[xz /(212 )] = \/ﬂj'sv.max (3)

b6 lan
~__Thé tich dao A,
~. - Vo ham
—— Lugng mat thé tich Vi,

Hinh 2: Puong cong hin mdt ddt va lwong
mat thé tich [7]

Luong mat thé tich Vi 1a do su khéac biét vé
thé tich ddo duong ham va thé tich hoan thanh
sau khi lip dat vo chdng. Dét xung quanh duong
ham di chuyén dé 1ip dy gia tri mit thé tich
nay, cuong do di chuyén lap day thé tich ciing
gdy ra luong mat thé tich, gia tri mit thé tich
con phu thudc vao phuong phép dao ham, loai
dat da ma duong ham dao qua va su than trong
ctia don vi thi cong duong ham. Mot phan cua
lwong hao hut thé tich dat xung quanh ham s&
phat trién 1én dén mat dat va tao ra mang lan.
Hay noi cach khac, lugng mat thé tich dat xung
quanh dudng ham twong ung voi thé tich méang
[un trén mat dat : VL ~ Vs,

Ty 1& mét thé tich (g) 1a ty sé giira lwong mat
thé tich hodc thé tich ctia mang lun trén mat dét
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va thé tich dao 1y thuyét tinh cho mot don vi
chiéu dai ham:
s
At At

Trong d6: Vi — Luong mat thé tich tinh cho 1
don vi chiéu dai ham, (m®); Vs — Thé tich mang
lan trén mat dat tinh cho 1 don vi chiéu dai ham,
(m); A Thé tich dao 1y thuyét tinh cho 1 don vi
chiéu dai ham.

T cac cong thuc (1), (2) va (3) do lun tai
diém bat ky trén mat dat duoc xac dinh theo
cong thurc:

e -[x2 /(2k2.z§ )]

Q)

)

C6 rat nhiu cac cong trinh nghién ciru nhu
quan sat thyc dia va kiém tra béng md hinh sb
dé du bao cac gia tri Symax VA i trong cac diéu
kién thi cong khac nhau. Céc gia tri d6 phu
thudc vao didu kién dia chat khu vuc xay dung
duong him, dic tinh k¥ thuat dwong him va
phuong phép thi cong duong ham.

Phuong phap giai tich ciing duoc str dung dé
du bdo anh huong cta cong tac thi cong dudong
him gay ra dich chuyén khdi dat da trén mat dat
va xung quanh duong him. Két qua cua phuong
phép giai tich ciing duoc kiém tra do chinh xac
bang phwong phap phan tir hitu han thong qua
phan mém Plaxis 2D va Flac 3D, hinh 3 trinh bay

duong cong dich chuyén 16p dit xung quanh
dudng ham theo Simpson et al. (1996) [12].

| L > X
i —>
v
U,=o0 / |
(Tai mat dat) i
|
v
U, . \Ux
(Durdi mat dat) (Mat bén)

| Duong ham

zy

Hinh 3: Puong cong dich chuyén 16p dit xung
quanh dwong ham, Simpson et al. (1996) [12]

Phuong phép gidi tich dugc Loganathan va
Poulos, (1998) [6] d& xuat phuong trinh xac
dinh dich chuyén ctia 16p dat theo phuong thing
dung tai mat dit va xung quanh duong ham
duogc xac dinh theo cong thuc (6) va (7), dich
chuyén ciia 16p dit theo phuwong nim ngang
duoc xac dinh theo cong thire (8):

4H (1-v) 1,38x>
S._o = &9.R* ————2.exp]—
=0 =40 H? +x? exp{ (H.cos g+ R)2 } ©)
2 2
S, =eo R -2 (oa) 2 22|~z +.1) .
X +(z-H) X(z+H) [x2+(z+H)2]2
2 2 (7)
expl | 138" 069z
(Hcos,BJrR)2 H*
1 34y 4z(z + H)
S =—g,.R*x. + - .
o {f+@—# P (H 2 nguaﬁ}
, , (8)
expl_| 1387069z
(H cos B + R)2 H?
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Trong d0: S0 — d0 lan mat dat, (m); S, —
Dich chuyén thang dung cua 16p déat ¢ phia dudi
mit dat, (m); Sy — Dich chuyén cua 16p dét theo
phuong ngang, (m); R — Ban kinh dudng ham,
(m); z — chiéu sau dén noéc duong him, (m); H —
Chiéu siu truc duong ham, (m); v — hé $6
Poisson cua dat; gy — ty 1& mit thé tich trung
binh; x — khoang cich nam ngang tir tim duong
him dén diém dang xét, (m); B — goc tao boi
phuong ndm ngang va duong giéi han khdi dat
bi pha huy phia trén néc ham, p = 45° +¢/2 (d6);
- gbc ma sat trong cuia dét, (d9).

Trong qué trinh thi cong cac duong ham d6
thi, duong ham thudng dugc bd tri bén canh cac
tdoa nha cao tang thi cong tac thi cong duong
him ciing 4nh huong dén két ciu ngam cua
cong trinh toa nha 1an can. Khi két cdu ngam 1a
két cAu mong coc cua tda nha nim trong ving
khoi dat bi dich chuyén do cong tac thi cong
duong him thi so dd cong tac thi cong duong
him anh huéng dén coc cta két ciu ngam toa
nha duoc thé hién trén hinh 4. Trong d6 Py, P, 1a
cac ap luc ndc va ap luc hong gay ra tir cong tac
thi cong duong ham.

311};" f,i dKﬁ¥Qhuyéﬁg:i$ l.~

We. -
450+ /2 N

duong ham

Puong him
Coc

Hinh 4: Céng tdc thi cong dwong ham gdy
danh hwéng lén coc ciia két cdu toa nha [8]

Mobng be coc thuong duge s dung hi¢u qua
trong cic cong trinh xdy duyng nha cao tang.
Mong be coc dugc sir dung ddi voi cong trinh
nha cao tang co tai trong 16n, cong trinh nha cao
tang trén nén dit yéu, bd tri coc theo dai don

hay bang trén coc khong du kha nang mang tai.
Can phai bd tri coc trén toan bo dién tich xay
dung mdi mang du tai trong ctuia cong trinh. Hon
nita mong bé coc s& lam tang do ctng tong thé
ctia nén moéng s& bu dap lai tinh mém yéu cua
nén dat.

Céc cong trinh nha cao tang chu yéu la s
dung méng bé trén coc nhdi hoic coc barrette.
Mobng beé coc va khung két cau cua cong trinh
nha cao tﬁng duoc thé hién trén hinh 5.

Khung két cAu

Be Coc

Vi

Hinh 5: Mdng bé coc va khung két cau toa nha [1]

Mong bé coc ciu tao gdm hai phan: bé va cac
coc. Bé co nhiém vu lién két va phan phdi tai
trong tir chan két ciu cho cac coc, déng thoi
truyén mot phﬁn tai trong xuéng dét nén tai vi
tri tiép xuc giita day bé va dat nén. Bé co thé
lam dang ban phang nham ting d6 cing chdng
udn. Céc coc lam nhiém wvu truyén tai trong
xudng nén dat dudi chan coc thong qua sirc
khang miii va vao nén dat xung quanh coc thong
qua stc khang bén. Co thé bd tri coc thanh
nhoém hay riéng r& nham diéu chinh lin khong
déu, giam ap luc 1én dat nén ¢ day bé hay giam
ndi luc trong beé. Cach bd tri coc thuong theo
nguyén tic trong tim nhoém coc tring hodc gan
V01 trong tam tai trong cong trinh. Gidi phap nay
¢6 wu diém 1a tai trong truyén xudng coc dugc
phan b hop 1y hon, Té6 Lé Huong, (2020) [1];
Lé B4 Vinh, (2021) [2].
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Twong tac gitra
két cau mong va dat

Siot — ap lyc tac dung lén mong be — coc 1; Ry, ;
— ap lyc tac dung lén coc 1; o (x,y) — ap luc
truyén xuong dat. 1 - twong tdc ddt va coc, 2 -
twong tdc coc va coc, 3 - twong tdc bé va dat, 4 -
twong tdc be va coc,

Hinh 6: Hiéu g tuwong tdc gitta ddt va méng
be coc cua Katzenbach et al., (2000) [11]

Theo Katzenbach et al., (2000) [11] mong be
coc 1a mot hé mong két hop tir ba thanh phan
chiu lyc 13 be, coc va 16p dét nén. Trong mong
be coc ton tai 4 tuong tac giita 16p dat va cac két
cAu mong nhu hinh 6: 1 - twong tac coc va dat; 2
- turong tac coc va coc; 3 - tuong tac be va dat; 4
- tuong tac be va coc.

Tong phan lyc cia mong beé coc Rar:

Ripar = Roapp + 2 Rpitei 2 Sty 9)

trong d6: Ria — tong ap luc cua mong bé
coc; Rrag —ap luc cua be; 3 R ), ; - tong ap luc
clia cac cc; St — ap lure ctia phan trén toa nha.

3. BAI TOAN NGHIEN CUU

Dé nghién ctru anh hudng cta cong tic xay
dung duong ham dén két cAu mong beé coc cua

toa nha lan can, nhoém téc gia xét cho trudong
hop: dudng ham c6 tiét dién ngang hinh tron,
ban kinh R = 3,5m duogc thi cong & do sau truc
ham H = 20m, khoang cach tim dudng ham dén
toa nha L = 10m. Cong trinh toa nha h¢ khung
két cdu co chiéu cao H = 24m. Giai phap nén
mong toa nha dugc s dung la giai phap mong
be coc két hop trén nén dia cht gdm 5 16p, 16p
1 la Bun a sét, 16p 2 1a Sét, 16p 3 1a Cat min, 16p
4 1a Cat min chat, 16p 5 1a Cat hat to rat chit,
dic tinh co 1y cac 16p dat dugc thé hién trong
bang 1. Phan bé co kich thudc chidu dai 12m,
chiéu day d. = 1,2m. Coc c6 duong kinh D =
0,6m chiéu dai coc 1a L, =30m, khoang cach
giita cdc coc e = 3m so dd bai toan dugc thé
hién trén hinh 7. Céc thong s6 k¥ thuat vo ham
va két cdu toa nha sir dung trong mé hinh dugc
thé hién trong bang 2.

~—12 m—

-14.00m [ S¢

-26,00m [

36,00m [

-75,00m

Hinh 7: So' do thi cong dwong ham

Trong nghién cGu ndy, dé danh gia anh
hudng ciia cong tac thi cong duong ham dén két
cAu mong bé coc cua toa nha lan can, nhém tac
gia da sir dung phan mém Plaxis 2D V20 dé mo
phong va phén tich, cac 16p dit dugc sir dung
theo tiéu chudn Mohr-Coulomb, vé hdm va két
cau tda nha sir dung md hinh dan hoi. Hé khung
két céu toa nha duwoc md phong theo so do két
cau voi cac chan cot duge ngam cung va tai
tuong phan bd trén mét dai thanh va hoat tai
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phan bd déu trén dién tich tAm. Phan khung két
cAu bén trén gém cdt, dam, san, tuong va be
dugc md phong bang cac phan tir tim: Plate;
coc dugc md phong bing phan tir: Embedded
Pile Row. Céc giai doan md phong, tinh toan

cong tac thi cong bao gom:

Giai doan 1: Lua chon mo6 hinh, xay dung

cac tham so ban dau;

(g suat ban dau;
Giai doan 3: Xay dung két ciu toa nha;
Giai doan 4: Thi cong duong ham, dao dét va
lap dat vo chdng duong ham.

Giai doan 2: Xay dung diéu kién bién, truong

So d6 md phong thi cong dudng him va cong

Bang 1: Thong s6 co Iy clia cac 16p dit

trinh 1an can dugc thé hién trén hinh 8.

Thong sb co Iy Ponvi | Bunasét | Sét Catmin | Catmin | Cat hat to,
chat cudi rat chat
Chiéu day 16p, h m 9 12 10 39
Khdi luong thé tich, p | Kg/m’ 1900 1850 1900 2000 2050
Mo dun dan hoi, Erer MPa 10 15 25 45 75
Heé s6 Poisson, v 0,3 0,3 0,3 0,25 0,25
GoOc ma sat trong, @ ®) g’ 25" 25" 347 35°
Goc gidn ng, y ®) 0 0 0 0
Luc dinh két, crer kPa 10 25 0 0
Heé sb ap luc ngang, Ko 0,58 0,58 0,44 0,43
Hé sb ma sat, Riger 0,67 0,5 0,67 0,67 0,67
Bang 2: Thong s6 k¥ thuit vé him va két cAu toa nha
Thong s6 Pon vi V6 ham B¢ CQE kh?ng Sanﬂ kh}mg
két cau két cau
Do cling chdng nén, EI kKN/m 7,875.10* | 250. 10 16. 10* 16. 10*
Do cimg chng udn, EA KN.m® /m | 10,5.10° 30. 10° 12. 10° 12. 10°
Chiéu day, d m 0,3 1,0 0,4 0,4
Trong luong, w kN/m/m 7,5 24 9,6 9,6
Hé sb Poisson, v 0,15 0,15 0,15 0,15
Khdi hrong thé tich, y KN/m’ 25 24 24 24
Mo dun dan hdi, E GPa 35 30 30 30
Bang 3: Thong s6 ky thuét ciia coc
Thong s6 Ky hiéu Don vi Gia tri
Mo dun dan hoi E, Mpa 35.10°
Khdi lrong thé tich y KN/m’ 24
Duong kinh D m 0,6
Khoang cach gifta céc coc Lipacing m 3,0
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Hinh 8: So d6 mé phong thi céng dwong ham
va cong trinh lan cdn

4. KET QUA VA THAO LUAN

Dé khao sat anh huong cua khoang céch tir
tam duong ham dén coc (L) dén tuong tac cua
vo chéng dudng hdm va coc, nhém nghién ctru
da mo phong mot loat cac bai toan voi cac gia
tri khac nhau cua khodng cach tu tdm duong
ham dén coc: L = 14m, 12m, 10m, 8m va 6m va

Goc: @ (°) tinh tir ¢y vo ham theo chiéu
nguoc chiéu kim dong ho

070 P —
& 0,75 JL 60 120 180 240 300 360
e -0.80 1 '\ 4
2Z 0851 \ A\ 4
gg w001 \ 4 N/
élu -0,95 A L\ N\
4 i e W ,"/
™ -1,05 -
= L=14m L=12m
A - —-L=10m L=8m
— - —L=6m
(a)

M8 men uén trong v6 him, M

giit nguyén chiéu sau xdy dung dudng ham Z =
20m dé thu duoc ndi luc trong vo hdm va ndi
luc, d6 vong ngang va dich chuyén theo phuwong
thang ding ciia coc nhu trén cac hinh 9, hinh 10
va hinh 11.

Hinh 9 (a), (b) thé hién luc doc tryc va mod
men udn trong vo6 chéng dudng ham, két qua
cho thdy khi giam khoang cach tir tim duong
hidm dén coc thi luc doc truc va mé men udn
trong vo chdng duong ham ting 1én. Khi
khoang cach tir tam duong ham dén coc giam
tir 14m dén 12m; 10m; 8m va 6m thi lyc doc
truc vo chéng duong him tang lan luot 0,7%;
1,5%; 2,6% va 3,8% va mé men udn trong vo
chéng duong ham tang lan luot 2,3%; 4,9%;
8,4% va 13,1%.

Goc ¢ (9) tinh tir ddy vo ham theo chidu
ngwrge chiéu kim déng hd
0.20 -
0.15 4. N
0.10 1 % /% /
005 { % [\
0,00 4t A
0054 &0 120 180 240 300 360
and 7T\
=020 -

e

(MNm/m)

L=14m
e e o T

L=12m
L=8m

(b)

Hinh 9: Luc doc truc trong vé ham (a), mé men uon trong vé ham (b) doi véi khoang céch tir truc
dwong ham dén coc: L=I14m; L=12m; L=10m; L=8m; L=6m

Hinh 10 (a), (b) thé hién luc doc truc va md
men udn trong coc, luc doc truc trong coc tang
1an Iuot 3,8%, 6,1%, 7,5% va 8,3% khi khoang
cach tir tim duong ham dén coc ting tir 6m dén
8m; 10m; 12m va 14m, m6 men udn trong coc
tang lan luot 2,9%, 48,7%, 124,6% va 237,9%
khi khoang cach tir tdm duong him dén coc
giam tir 14m dén 12m; 10m; 8m va 6m.

Tir két qua nghién ciru cho thay, gia tri 16n nhat
ctia luc doc truc va md men udn trong vo him
chiu anh huong khong dang ké vao khoang cach

tir tim duong him dén coc, tuy nhién khoang cach
tir tdm duong ham dén coc lai anh huong 16n dén
luc doc truc va md men udn trong coc.

Hinh 11 (a), (b) thé hién d6 vong ngang va dich
chuyén theo phuong thing dimg cua coc. Khi
khoang cach tir tim duong ham dén coc giam tir
14m dén 12m; 10m; 8m va 6m thi d6 vong ngang
cua coc ting lAn luot 4,3mm; 4,8mm; 5,4mm;
6,2mm va 7,7 mm va dich chuyén theo phuong
théng ding cua coc ting lan luot 1a 2,4mm;
3,1mm; 4,3mm; 5,8mm and 8,3mm.
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Lue doc truc trong coc, N (MN/m)

Chiéu sau cua coc (m)
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M6 men udn trong coc, M (MNm/m)
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Hinh 10: Luc doc truc trong coc (a), mé men uén trong coc (b) doi véi khoang cach tur truc duong
ham dén coc: L=14m; L=12m; L=10m; L=8m; L=6m

D6 vong ngang cua coc (mm)
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Hinh 11: D6 vong ngang trong coc (a), dich chuyén theo phwong thang ditng trong coc (b) doi véi

khodng cdch tir truc dwong ham dén coc: L=14m; L=12m; L=10m; L=8m,; L=6m

Dé khdo sat anh hudng cua chicu sau xay
dung duong ham dén tuong tic cua vé chong
duong ham va coc, nhom nghién cuu da md

phong mdt loat céc bai todn voi cac gia tri khac

nhau ctia chiéu sau xdy dung duong him: Z =
17m; 20m; 23m; 26m va 29m va gilt nguyén
khoang cach tir truc dudng ham dén coc L =
10m dé thu duoc ndi luc trong vo hdm va ndi
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luc, d6 vong ngang va dich chuyén theo phwong
thing dung cua coc nhu trén cac hinh 12, hinh
13 va hinh 14.

Két qua cho thay, khi chiéu siu duong him
tang tr 17m dén 20m; 23m; 26m; 29m thi gia

Chiéu sau xay dung dwong ham, Z (m)
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tri lwc doc truc 16n nhat trong vo ham tang
19%; 32%; 52%; 64% va gia tri mé6 men udn
16n nhat trong vo ham tang 5%; 12%; 46%;
56% nhu hinh 12.
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Hinh 12: Méi twong quan gitka liec doc truc trong vé ham (a), mé men uon trong vé ham (b) voi
chiéu sau xdy dung dwong ham: Z=17m; Z=20m; Z=23m,; Z=26m; Z=29m

Khi chiéu siu duong him ting tir 17m dén
20m; 23m; 26m; 29m thi gid tri lyc doc truc
16n  nhét trong coc giam 1,36%; 2,58%;
2,97%; 3,4% va gia tri mé men udn 16n nhit
trong vo ham tang 10%; 18%; 27%; 28% nhu
trén hinh 13.

Chiéu sau xay dung dwrong ham, Z (m)
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Gia tri 16n nhét cua luc doc truc va mdé men
udn trong vo hdm chiu anh hudng nhidu vao
chiéu sau xay dung duong ham, tuy nhién
chiéu sau xdy dung duong him lai khong anh
huong nhiéu dén luc doc truc va md men udn
trong coc.

Chiéu sau xay dung duong ham, Z (m)
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Hinh 13: Méi twong quan gitka lirc doc truc trong coc (a), mé men uon trong coc
(b) véi chiéu sdu xdy dung dwong ham: Z=17m; Z=20m; Z=23m; Z=26m; Z=29m

Hinh 14 thé hién mdi twong quan gitta do
vdng ngang cua coc va dich chuyén thing ding

cta coc vdi chiéu sau xay dung duong ham. Keét
qua cho thay, khi chiéu sau duong ham tang tur
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17m dén 20m; 23m; 26m; 29m thi gia tri do
vong ngang 16n nhét cta coc tang lan luot 13 tir
6,1lmm dén 6,4mm; 7,2mm; 7,7mm va 8,0mm

Chiéu sau xay dung dwrong ham, Z (m)
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va gia tri dich chuyén thing dung cia coc ting
lan lvot 1a 1,6mm; 4,3mm; 7,5mm; 9,4mm va
10,6mm.

Chiéu sau xay dung dwong ham, Z (m)
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Hinh 14: Méi twong quan gitka gid tri I6n nhat dé vong ngang ciia coc (a), gid tri I6n nhat dich

chuyén theo phurong thang dimg ciia coc (b) véi chiéu sau xdy dung dwong ham: Z=17m,; Z=20m;
Z=23m; Z=26m; Z=29m

5. KET LUAN

Trong nghién ctru nay, nhém téc gia da khao
sat anh huong ciia tham sd khoang cach tir tim
duong him dén coc va chidu sau xiy dung
duong ham dén noi luc trong vo ham va ndi luc,
d6 vong ngang va dich chuyén theo phuong
thing dimg cua coc. Dua trén két qua nghién
clru ¢6 thé rat ra cac két luan sau:

- Luc doc truc va momen udn 16n nhét trong
vo ham chiu anh huong khong dang ké boi
khoang céch tir tim duong ham dén coc, nhung
chidu sau xay dung ctia him c6 anh huéng 16n
dén luc doc truc va momen udn 16n nhit trong
vo ham,

- Luc doc truc va momen ubn 16n nhét ctua
coc chiu anh hudng 16n bdi khodng cach tu
tam duong ham dén coc, nhung chiéu sau xay
dung ctia dudng ham co anh huong khong
16n dén luc doc truc va mdmen udn 16n nhét
trong coc.

- Khi giam khoang cach tir tim duong him

dén coc thi s& lam tang d6 vong ngang va dich
chuyén theo phuong thing dung cua coc.

- Do vong ngang va dich chuyén theo
phuong thing dimg cta coc ting khi chiéu sdu
xay dung dudng ham ting.
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