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NGHIEN CUU ANH HUONG CUA PUONG HAM BPEN KET CAU
MONG BE CQC CUA TOA NHA LAN CAN

PO NGOC THAI"; NGO DOAN HAO"; NGUYEN THE MQC CHAN™
* Truong BPai hoc Mo-Dia chat.
Email: dongocthai@humg.edu.vn; ngodoanhao@humg.edu.vn
“Vién Khoa hoc va Céng nghé giao thong van tdi
Email: nguyenthemocchan@gmail.com

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 PE

Ngay nay, xdy dung hé thong duong him tau dién ngam tai cac thanh phd 16n trén thé gisi
duogc coi 1a giai phap thiét yéu dé dap ung nhu cau giao thong cong cong, duong ham tau dién
ngam dang duoc xay dung véi tbe do ngay cang ting nham tao diéu kién thuan loi cho nhu cau
mo rong vé khong gian cuia cac khu d6 thi dong dan cu va cac thanh phé 16n. Trong nhitng nim
gan ddy tai cac thanh phd 16n cua Viét Nam nhu tha d6 Ha Noi va thanh phd HO6 Chi Minh dang
trién khai du 4n x4y dung cac tuyén duong him tau dién ngdm dé dép Gmg nhu ciu giao thong
cong cong. Cong tac xay dung dudng ham giy ra nhirng tac dong dén khdi dit da xung quanh va
cac cong trinh xay dung 1an can. Dbi v6i cac dudong hdm trong db thi, cong tac thi cong dudi cac
tda nha cao tdng hay duéi hé thdng k¥ thuat ngdm d6 thi ludn tiém an nhirng rai ro nhu gy lan
mit dat, bién dang tham chi gay sap do phd huy céc cong trinh xay dung trén mat dat hay & vi tri
lan can cia dudng ham [3+7], [9]. Do d6 cong tac quy hoach, thiét ké bao gdm Iya chon hudng
tuyén hay thiét ké k¥ thuat can thiét danh gia va du bao mic do tac dong tir cong tac xay dung
dudng ham dén cac cong trinh xay dung l1an can.

Bai bao s dung phuong phap phan tir hitu han dé nghién ctru anh huéng ciia cdng tac xay
dung duong ham dén két cau mong be coc cua toa nha 1an cén, khao sat anh huong cua cac tham
s6 nhu khoang cach tir duong ham dén mong beé coc va tham s6 do sau xay dung duong him dén
cac gia tri ndi lyc trong vo ham va coc cua két cau mong beé coc cua toa nha lan can.

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

Tong hop cac phuong phép tinh toan bao gdm phuong phép giai tich, phwong phap thuc
nghiém va phuong phap phan tir hiru han. Phuong phap giai tich dya trén 1y thuyét dan hoi tuyén
tinh cua cac tac gia Poulos (1979) [10], Katzenbach et al (2000) [11], v.v... Phuong phap phan tir



hiru han la phuong phap st dung rong rai trong phén tich ung xir cia mong bé coc nhu cac
nghién ctru ctia T6 Lé Huong, (2020) [1], Lé B4 Vinh, (2021) [2], Morton et al (2018) [8], v.v...

Pé du bao anh hudng cia cong tac xay dung dudng him dén khdi dat d4 xung quanh, két qua
nghién ctu cua Peck, (1969) [9] da sit dung phuong phap ban thuc nghiém duoc coi la nghién
ctru dau tién dé xuit bang cach do mot sé diém tai hién truong, két qua thu duoc 1a dudi tac dong
clia qué trinh thi cong duong ham thi hinh thanh duong cong lin mit dat.

Khi thi cong dudng ham trong moi trudng dat dong nhat, dang hudng thi gay ra d¢ lan trén
mat dat c6 gia tri (Sv) duogc xac dinh theo cong thire (1), duong cong lin mat dat dugc Peck,
(1969) [9] gia dinh c6 dang ham phén phoi chuan Gauss, voi diém lan cyc dai (Sv.max) nam ngay
trén truc thang dirmg ctia duong ham:

P &)

Sy =Symax® 2.

_ Trong do: Svmax - Gia tri 6 Iun lon nhat theo phuong thang dung (m); x - khoang cach tur truc

ham theo phuong nam ngang, (M); i - Khodng céch tir tdm dudng ham dén diém uodn theo phuong
nam ngang, (m).

Hinh 1: Hinh dang mdng liin hinh thanh trén mdt ddt sau khi thi cong dwong ham [5]

Gia tri khoang cach tir tim dudng him dén diém udn theo phwong nim ngang (i) duoc xac
dinh theo cong thirc:
i =Kk.zo (2
Trong d6: k - Tham s6 chiéu rong mang lan, phu thudc vao diéu kién va loai dat ma duong
ham thi cong qua, vi du ddi vai cat trong diéu kién nude ng'?lm ta 6 k=0,2+0,3 va ddi voi dat sét
ta co k = 0,4+0,7; zo - Chiéu sau xay dung duong ham (m).
Thé tich mang lan (Vs) trén mi don vi chiéu dai dudng ham dugc xac dinh theo cong thirc:

Vg = Tsv.max.e‘[xz’(z-‘z)] = 2708, ey (3)

2 40 i o2y

S\'max

Do lun
~__Thé tich dao A
~. V6 ham
— Luong mét thé tich Vi

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



Luong mét thé tich V| 1a do sy khac biét vé thé tich dao duong ham va thé tich hoan thanh sau
khi lip dat vo chong. Dat xung quanh dudng him di chuyén dé 1ap day gia tri mét thé tich nay,
cuong d6 di chuyén 1ap day thé tich ciing gdy ra luong mat thé tich, gia tri mat thé tich con phy
thudc vao phuong phap dao ham, loai dit ¢a ma duong him diao qua va sy than trong cua don vi
thi cong duong ham. Mot phan ctia lrong hao hut thé tich dat xung quanh ham s& phat trién 1én
dén mat dat va tao ra mang lan. Hay noi cach khac, luong mat thé tich dat xung quanh duong
ham tuong tng voi thé tich mang lun trén mat dat : Vi ~ Vs.

Ty 1¢ mat thé tich (g) Ia ty s6 giita lugng méat thé tich hodc thé tich cia mang lan trén mat dat
va thé tich dao 1y thuyét tinh cho mot don vi chiéu dai ham:

VL VS

4

AT A “

Trong d6: Vi — Luong mét thé tich tinh cho 1 don vi chiéu dai ham, (m®); Vs — Thé tich mang

lGn 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.

Tir cac cong thire (1), (2) va (3) do lun tai diém bat ky trén mat dat dugc xac dinh theo cong

thurc:
Vg o [ ifok? 22| .
J2r K.z ®)

C6 rat nhiéu cac cong trinh nghién ctru nhu quan sat thuc dia va kiém tra bang mé hinh sé dé
dur béo céc gia tri Svmax va i trong cac diéu kién thi cong khac nhau. Céc gia tri d6 phu thudc vao
diéu kién dia chat khu vuc xay dung dudng ham, dic tinh k¥ thuat dudng ham va phuong phap
thi cong duong ham.

Phuong phép giai tich ciing duoc st dung dé du bao anh hudng cua cong tac thi cong dudng
ham gay ra dich chuyén khéi dit da trén mat dat va xung quanh duong ham. Két qua cia phuong
phap giai tich ciing duoc kiém tra do chinh xac bang phwong phap phan tir hiru han thong qua
phan mém Plaxis 2D va Flac 3D, hinh 3 trinh bay dudng cong dich chuyén 16p dit xung quanh
duong ham theo Simpson et al. (1996) [12].

S, =

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

i Duong ham
zy

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

Phuong phép giai tich dugc Loganathan va Poulos, (1998) [6] dé xuét phuong trinh xac dinh
dich chuyén ciia 16p dit theo phuwong thang dung tai mat dat va xung quanh duong ham duoc xac
dinh theo cong thirc (6) va (7), dich chuyén ciia 16p dat theo phuong nam ngang dugc xic dinh
theo cong thirc (8):



4H.(1-v) 1,38x*
S,.0 = £0REI2=— " exp - 6
0T T e p{ (H.cos,B+R)2} ©)

2 2
S o R t-H g, ZtH —ZZ[X _(HH)]'
2 = %0 x2+(Z—H)2+( V)X2(2+H)2 b +(z+ HES @
exps — 1.38x" + 0,69
(Hcosp+R)P  H?
S, = —&y-R%X 1 + S ele+h)
S O ) S R (TR S Y 3 ®)

expl 138x"  0,692°
(Hcosp+R)y  H?

Trong d6: S;=0 — d6 lun mat dat, (m); Sz — Dich chuyén thiang dtng cua 16p dit ¢ phia du6i mat
dat, (m); Sx — Dich chuyén cua 16p dat theo phuong ngang, (m); R — Ban kinh duong ham, (m); z
— chiéu sau dén noc duong ham, (m); H — Chiéu sdu truc duong ham, (m); v — hé s6 Poisson cta
dat; go — ty 1¢ mét thé tich trung binh; X — khoang cach nam ngang tir tim duong ham dén diém
dang xét, (m); B — goc tao bdi phrong ndm ngang va duong gidi han khéi dit bi pha huy phia trén
noc ham, B = 45° +¢/2 (dd); - goc ma sat trong cua dat, (d0).

Trong qua trinh thi cong cac duong ham d6 thi, duong him thuong dugc bo tri bén canh cac
tda nha cao tang thi cong tac thi cong duong ham ciing anh huong dén ket cdu ngam cua Cong
trinh toa nha 1an can. Khi két ciu ngam 1a két cau mong coc cua tda nha nam trong vung khéi dat
bi dich chuyen do cong tac thi cong duong ham thi so d cong tac thi cong dudng ham anh hudong
dén coc cuia két cdu ngadm toa nha duoc thé hién trén hinh 4. Trong d6 P1, P2 1a cac ap luc ndc va
ap luc hong gay ra tir cong tac thi cong dudng ham.

Noams il
\  vingkhéidit (|7
: - dich chuyén 0
: '

\\

450+ g2\,

Coc -

Hinh 4: Céng tdc thi cong dwong ham gdy anh huéng 1én coc ciia két cau toa nha [8]

Moéng bé coc thuong dugc sir dung hiéu qua trong cac cong trinh xay dung nha cao tang.
Mong be coc dugc sir dung d6i voi cong trinh nha cao tang c6 tai trong 16n, cong trinh nha cao
tang trén nén dat yéu, bd tri coc theo dai don hay bang trén coc khong du kha ning mang tai. Can
phai bé tri coc trén toan by dién tich x8y dung mé6i mang du tai trong cua cong trinh. Hon nira
mong be coc s& lam tang do cung tong the ctia nén mong s& bu dép lai tinh mém yéu cta nén dit.

Céc cong trinh nha cao ting chu yéu 1a s dung mong be trén coc nhdi hodc coc barrette.
Méng bé coc va khung két cau ctia cong trinh nha cao tang duoc thé hién trén hinh 5.



Khung két cdu

Be Coc

i

Hinh 5: Méng bé coc va khung két cdu toa nha [1]

Mong be coc cau tao gom hai phan be va cac coc. B¢ co nhiém vu lién két va phan phéi tai
trong tir chan két cdu cho cac coc, dong thoi truyén mot phan tai trong xudng dat nén tai vi tri tiép
xuc giita day bé va dit nén. Bé co thé 1am dang ban phang nham ting d6 cing chong udn. Cac
coc 1am nhiém vu truyén tai trong xudng nén dat dudi chan coc thong qua strc khang mili va vao
nén dat xung quanh coc thong qua strc khang bén. Co thé b tri coc thanh nhom hay riéng ré
nham diéu chinh lun khong déu, giam ap luc lén dat nén ¢ day bé hay giam noi lyc trong be.
Céach bd tri coc thuong theo nguyén tic trong tdm nhom coc trung hodc gan voi trong tam tai
trong cong trinh. Giai phap niy c6 vu diém 1a tai trong truyén xudng coc duoc phin bd hop ly
hon, T6 Lé Huong, (2020) [1]; Lé Ba Vinh, (2021) [2].

Stot

Twong tac gitra
két cau mong va dat

Stot — dp lec tdc dung lén mong bé — coc I, Rpile1— dp lyrc tdc dung lén coc 1; o (x,y) — dp luc
truyén xuong dat. 1 - twong tdc ddt va coc, 2 - twong tdc coc va coc, 3 - twong tdc bé va dat, 4 -
twong tac be va coc,

Hinh 6: Hiéu irng twong tac giita ddt va méng bé coc ciia Katzenbach et al., (2000) [11]



Theo Katzenbach et al., (2000) [11] mong bé coc 1a mdt hé¢ mong két hop tir ba thanh phan
chiu lyc 1a be, coc va 16p d4t nén. Trong mong bé coc ton tai 4 tuong tac gitra 16p dat va cac két
cAu mong nhu hinh 6: 1 - tuong tac coc va dat; 2 - tuong tac coc va coc; 3 - tuong tac be va dat; 4
- tuong tac be va coc.

Téng phan lyc cia méng bé coc Riotar:

Rtotal = Rraft +2 Rpile,i 2 Stot (9)
trong d6: Reotal — tong ap luc clia mong bé coc; Reft — ap luc cia be; Y Ropitei - téng ap luc cia

céc coc; Stot — ap luc ctia phan trén tda nha.

3. BAI TOAN NGHIEN CUU

Dé nghién ctru anh hudng ctia cong tac xay dung dudng ham dén két cdu mong bé coc cua tda
nha 1an can, nhom tac gia xét cho truong hop: dudng ham c6 tiét dién ngang hinh tron, ban kinh
R = 3,5m duoc thi cong & d6 siu truc ham H = 20m, khoang cach tdim dudng him dén toa nha L
= 10m. Cong trinh toa nha hé khung két cau co chiéu cao H = 24m. Giai phap nén mong tda nha
duoc st dung 1 giai phap mong bé coc két hop trén nén dia chat gom 5 16p, 16p 1 1a Bun 4 sét,
16p 2 1a Sét, 16p 3 1a Cat min, 16p 4 1a Cat min chat, 16p 5 1a Cat hat to rét chat, dic tinh co 1y céac
16p dat duoc thé hién trong bang 1. Phan bé ¢ kich thudc chidu dai 12m, chiéu day dr = 1,2m.
Coc ¢6 dudng kinh D = 0,6m chiéu dai coc 1a Lp, =30m, khoang cach giita cac coc e = 3m so d6
bai toan duoc thé hién trén hinh 7. Cac thong sé ki thuat vo ham va két ciu toa nha sir dung trong
md hinh dugc thé hién trong bang 2.

12 m—
Toa nha
H=24 m
0,00 rdr:l 2m B
S5.00m P Bun 4 sét + Be
Coc
L,=30m
_ lL30m
-36.00m g Cat min, Ché-lt
VD peltl ] — — m m —m m D D o D m m m m ke e e e e e e e e e = = = p—
-75,00m ' Cit hat to, cudi rét chit

Hinh 7: So d6 thi cong dwong ham

Trong nghién ctru nay, dé danh gia anh hudng ctia cong tac thi cong duong ham dén két cu
moéng bé coc cla toa nha 1an can, nhom tac gia da st dung phan mém Plaxis 2D V20 dé mo
phong va phan tich, cac 16p dat dugc sir dung theo tiéu chudn Mohr-Coulomb, vé ham va két cau
toa nha sir dung mé hinh dan hoi. Hé khung két cdu toa nha duge md phong theo so do két cdu
v0i cac chan cot duge ngam cing va tai tuong phan b trén mét dai thanh va hoat tai phan b déu
trén dién tich tam. Phan khung két cau bén trén gom cot, dam, san, tudng va bé dugc md phong
bang cic phan tir tim: Plate; coc dwoc mo phong bang phan tir: Embedded Pile Row. Cac giai
doan mo phong, tinh toan cong tac thi cong bao gom:

Giai doan 1: Lya chon md hinh, xay dung cac tham s6 ban dau;

Giai doan 2: Xay dung diéu kién bién, truong tmg suét ban dau;



Giai doan 3: Xay dung két ciu toa nha; ’
Giai doan 4: Thi cong duong ham, dao dat va lap dat vo chong duong ham.
So d6 md phdng thi cong dudong ham va cong trinh 1an can dugc the hién trén hinh 8.

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

Théng s6 co ly Ponvi | Buné Sét Cat Catmin | Cat hat to,
‘ sét min chat cudi rat chat
Chiéu day 16p, h m 5 9 12 10 39
Khoi luong thé tich, p | Kg/m® 1900 1850 1900 2000 2050
M6 dun dan hoi, Erer | MPa 10 15 25 45 75
Hé so0 Poisson, v 0,3 0,3 0,3 0,25 0,25
Goc ma sat trong, ¢ Q) 8° 25° 250 340 35°
Géc gidn nd, v © 0 0 0 0 0
Luc glinh két, Cref kPa - 10 25 0 0
H¢ s0 ap luc ngang, - 0,58 0,58 0,44 0,43
Ko
Hé s6 ma sat, Rinter 0,67 0,5 0,67 0,67 0,67
Bang 2: Thong s6 ky thuat vé ham va két ciu toa nha
bon vi V6 him Be COE kh}l e Sarl khy ng
két cau két cau
Do cing chdng nén, EI kN/m 7,875.10* | 250. 10* 16. 10* 16. 10*
Do cung chong uébn, EA | kN.m?/m | 10,5. 10° 30. 106 12. 108 12. 108
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 $b Poisson, v 0,15 0,15 0,15 0,15
Khéi Iwong thé tich, y kN/m® 25 24 24 24
Mo dun dan hoi, E GPa 35 30 30 30
Bang 3: Thong s k¥ thuat caa coc
Thong sb Ky hi€u | Donvi Gia tri
M6 dun dan hdi Ep Mpa | 35.10°
Khdi luong thé tich Y kN/m? 24
Puong kinh D m 0,6
Khoang cach giira cac coc |  Lspacing m 3,0

Hinh 8: So' @6 mé phong thi cong dweong ham va céng trinh lan cdn




4.KET QUA VA THAO LUAN

Pé khao sat anh hudng cua khoang cach tir tim dudng him dén coc (L) dén tuong tac cia vo
chéng dudong ham va coc, nhdm nghién ctru d3 moé phong mot loat cac bai toan véi cac gia tri
khac nhau ctua khoang céch tur tdim duodng ham dén coc: L = 14m, 12m, 10m, 8m va 6m va gilr
nguyén chiéu sau xay dung duong ham Z = 20m dé thu duoc ndi luc trong vo ham va ndi luc, do
vong ngang va dich chuyén theo phuong thang dirmg cua coc nhu trén cac hinh 9, hinh 10 va hinh
11.

Hinh 9 (a), (b) thé hién luc doc truc va md men udn trong vo chéng dudng ham, ket qua cho
thay khi giam khoang cach tir tdm dudng ham dén coc thi lyc doc truc va md men udn trong vo
chéng duong ham tang 1én. Khi khoang cach tir tim duong ham dén coc giam tir 14m dén 12m;
10m; 8m va 6m thi Iuc doc truc vo chdng duong ham ting 1an luot 0,7%; 1,5%; 2,6% va 3,8% va
mo6 men udn trong vo chéng duong hidm tang lan luot 2,3%; 4,9%; 8,4% va 13,1%.

Goc: @ (?) tinh tir ¢y vo ham theo chiéu

F day vo hain the Goc ¢ () tinh tir ddy vo ham theo chiéu
nguoc chiéu kim dong ho

nguoc chiéu kim dong ho
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o= -0,854 | 2\ } == 0054 \ / -_ /

= E 2 4 \ , OIJ{

£g 090 - \ g\ ; 55 000 Tttt

é,v 0,95 \ # .\. /_. “gé -8,?gf 60 12p 180 24@ 30_9) 360

g L1007 7 p = 015 - \-s) \Ar)

PR L=14m L=12m £ -0.20 4

= «Q = =

= L = I R et
- Lom — - —L=6m (b)

(a)

Hinh 9: Luc doc truc trong vo ﬁcfm (a), mé men uon trong vé ham (b) doi véi khodng cdch tir
truc dwong ham den coc: L=14m; 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 lan
luot 3,8%, 6,1%, 7,5% va 8, 3% khi khoang cach tir tam duong ham dén coc ting tir 6m dén 8m;
10m; 12m va 14m, mdé men udn trong coc tang lan luot 2,9%, 48,7%, 124,6% va 237,9% khi
khoang cach tir tim dudng ham dén coc giam tir 14m dén 12m; 10m; 8m va 6m.

Luc doc truc trong coc, N (MN/m) Mé men udn trong coc, M (MNm/m)

050 -040 -030 -020 -0,10 0.00 006 003 000 003 006

. \ . \ \ a f s :
! © N
L. 5 4 -5 4 ._/
| y
.. p
| SUERC) E 0
\ é, §_ J! A
A 154 8 £ A5
.. : 7] P
\ E E -
L=l4m . 20 1.8 a2 ! -20 1 L=14m
. = = _
L=12m ~ 2 z N L=12m
L=10m N 5 25 L=10m
L=8m N ~ L=8m
~. e T —
— . —L=6m S0 30 - L=6m

T @ (b)

Hinh 10: Luc doc truc trong coc (a), m6 men uon trong coc (b) doi véi khoang cach tir truc
duwong ham den coc: L=14m; L=12m; L=10m; L=8m; L=6m
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Tir két qua nghién ctru cho théy, gi4 trj 16n nhat cia Iyc doc truc va mé men ubn trong vo him
chiu anh huong khong dang ké vao khoang cach tir tam dudng ham dén coc, tuy nhién khoang
cach tir tim dudng ham dén coc lai anh huéng 16n dén luc doc truc va mé men udn trong coc.

Hinh 11 (a), (b) thé hién do vong ngang va dich chuyen theo phuong thang dimg caa coc. Khi
khoang cach tur tim duong ham dén coc giam tir 14m dén 12m; 10m; 8m va 6m thi d6 vong
ngang cua coc tang lan lugt 4,3mm; 4,8mm; 5,4mm; 6,2mm va 7,7 mm va dich chuyen theo
phuong théng dling cua coc tang lan lwot 1a 2,4mm; 3,1mm; 4,3mm; 5,8mm and 8,3mm.

D¢ vong ngang cua coc (mm) Dich chuyén thing dimg ctia coc (mm)
9 8 -7 6 -5 4 -3 -2 -1 0 9 8 -7 6 -5 -4 -3 2 -1 0
L L L . L L L L L L 0 L 1 1 1 1 1 1 1 1 0
N
\. = : s
, L 10 B F-10 2
. (=]
! 15 8 15
o - 20 .3 - 20 -3
N 8 S
'~ . L 05 - -25
\.
O
~ L _30 . - -30
L=14m L=12m L=10m L=14m L=12m -----L=10m
L=8m — - —L=6m L=8m ——L=6m
(a) (b)

Hinh 11: H6 vong ngang trong coc (a), dich chuyén theo phiong thang dimg trong coc (b) doi
véi khodng céch tir truc dwong ham dén coc: L=14m; L=12m; L=10m; L=8m; L=6m

Dé khao st anh huong cua chiéu sau xay dung duong ham dén twong tac cia vo chéng duong
ham va coc, nhém nghién ciru dd moé phong maot loat cac bai toan véi cac gia tri khéc nhau cua
chiéu sau xay dung duong ham: Z = 17m; 20m; 23m; 26m va 29m va giit nguyén khoang céch tur
truc dudng ham dén coc L = 10m dé thu duoc noi luc trong vé ham va noi luc, do véng ngang va
dich chuyén theo phuong thang dirng cua coc nhu trén cac hinh 12, hinh 13 va hinh 14.

Két qua cho thay, khi chiéu sau duong hdm tang tir 17m dén 20m; 23m; 26m; 29m thi gi4 tri
luc doc truc I6n nhét trong vé ham tiang 19%; 32%; 52%:; 64% va gia tri md men udn 16n nhat
trong vo ham tang 5%; 12%; 46%; 56% nhu hinh 12.

Chiéu sau xay dung dwong ham, Z (m) Chiéu sau xdy dung dwong him, Z (m)
~ 0.30 A

-0.60 ——— g
=l 1H 17 20 23 26 29 32 B 0.20 A
§  -0,80 e~
= % E 010
- _ - =
wg hO0 ﬁéo.oo —
%%‘“ 120 5 S 010 B 17 20 23 26 29 32
57 11,40 - ™ 0.0 -
[=3 o)
T 160 - = 030 Mot y
j' N-Min —— N-Max -Inm -max (b)

(a)

Hinh 12: Méi twong quan giira lyc doc truc trong vé ham (a), md men usn trong vé ham (b) véi
chiéu sau xay dung dwrong ham: Z=17m; Z=20m; Z=23m; Z=26m; Z=29m
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Khi chiéu sdu duong him ting tir 17m dén 20m; 23m; 26m; 29m thi gia tri hrc doc truc I6n
nhat trong coc giam 1,36%; 2,58%; 2,97%; 3,4% va gia tri md men udn Ién nhat trong vo ham
tang 10%; 18%; 27%; 28% nhu trén hinh 13.

Gia tri I6n nhit cua luc doc truc va mé men udn trong vé ham chiu anh huéng nhiéu vao chiéu
sau xay dung duong ham, tuy nhién chiéu sdu xay dung duong ham lai khong anh huong nhiéu
dén luc doc truc va mé men udn trong coc.

Chieu sau xay dung duong ham, Z (m) Chiéu sau xay ding duong ham, Z (m)
> 14 17 20 23 26 29 32 S 00
8 0100 1 1 1 1 1 1 . 0‘03 |
b =]
2~ -0,10 g 0,02 -
& & g E 001 A
2 & 0,20 - 88
=2 8 E 0.00 T T T T T T
9 =
g 0304 “Sonl 17 20 23 26 N 2
g = .0,02
S -0.40 - S
2 -0,03 -
20,50 - _ -0,04 A
N-min N-max M-min M-max
(@) (b)

Hinh 13: Mo twong quan giira luc doc truc trong coc (a), md men uon trong coc (b) véi chiéu
sau xay dung dwong ham: Z=17m; Z=20m; Z=23m; Z=26m; Z=29m

Hinh 14 thé hién mdi twong quan gitra 46 véng ngang cua coc va dich chuyén thiang dung cua
coc vai chiéu sau xay dung duong ham. Két qua cho thay, khi chiéu sau duong ham ting tir 17m
dén 20m; 23m; 26m; 29m thi gia tri d6 vong ngang I6n nhét caa coc tang 1an luot 13 tir 6,1mm
dén 6,4mm; 7,2mm; 7,7mm va 8,0mm va gié tri dich chuyén thang ding cua coc tang lan luot 14
1,6mm; 4,3mm; 7,5mm; 9,4mm va 10,6mm.

Chiéu sau xay dung dwrong ham, Z (m) Chiéu sau xay dung duong ham, Z (m)

0 T T T T T T — 0 T T T T T T
@ 17 20 B 26 29 3 A R
& 2% 2
2_ 7] 58
[SI=) ] = E _ |
b E -3 e 4
< = ] o0
- 9 '4 = E
£ g Fe 07
22 5 3
£9 . 5 34
J— i il
A 5

8 E

2
-9 -12 -
(@) (b)

Hinh 14: Moi twong quan giia gid tri l6n nhat d6 vong ngang ciia coc (a), gia trj lén nhdt dich
chuyén theo phuong thang ding cua coc (b) véi chiéu sau xa@y dung dwong ham: Z=17m;
Z=20m; Z=23m; Z=26m; Z=29m

5. KET LUAN

Trong nghién ciru nay, nhom tac gia da khao sat anh huong cua tham sO khoang cach tir tam
dudng him dén coc va chiéu siu xay dung dudng ham dén noi lyc trong vo ham va ndi lyc, do
vong ngang va dich chuyén theo phuong thing ding ciia coc. Dya trén két qua nghién ctru ¢6 thé
rat ra cac két luan sau:
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- Luc doc tryc va mémen udn 16n nhat trong vo hdm chiu anh hudéng khoéng déng ké boi
khoang cach tir tim duong ham dén coc, nhung chiéu sau xay dung cta ham c6 anh hudng 16n
dén luc doc truc va mdmen udn 16n nhat trong vo ham.

- Luc doc truc vA mémen ubn 16n nhét caa coc chiu anh hudng 16n bdi khoang céch tir tam
dudng him dén coc, nhung chiéu siu xdy dung cta dudng ham cd anh hudong khong 16n dén luc
doc truc va momen udn 16n nhét trong coc.

- Khi giam khoang cach tir tam dudng hdm dén coc thi s& lam ting d6 vong ngang va dich
chuyén theo phuong thang dimg ctia coc.

- P vdng ngang va dich chuyén theo phuong thiang dtng cia coc ting khi chiéu sau xay dung
duong ham ting.

Lo1i cam on:

Nhom tac gia xin chan thanh cam on B¢ Gido duc va Dao tao da hé tro kinh phi dé thuc hién
nghién ciru nay trong khuén khé ma dé tai B2022-MDA-06.
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