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MO DAU

1. PAT VAN PE

Trong diéu kién khu vic do thi, cong tac thi cong duong ham cd thé gy ra cac
dich chuyén mat dat 1am bién dang tham tri gdy hu hong cac tda nha va céc cdng trinh
trén mat dat. Cac phuong phap tinh toan thiét ké truyén thdng co thé du béo dich
chuyén khéi da da xung quanh dudng ham hay trén mat dat trong trudng hop chi co
duong ham, tuy nhién khi thi cong dudng ham trong d6 thi can tinh dén anh husng cua
két cau ngam cong trinh 1an can. Hon nita, cac co ché kiém soat van dé tuong tac gitra
duong ham-khdi dat-cau tric ngdm van chua duoc nghién ciu day du.

Dé c6 danh gia tong quat vé anh hudng cia viéc thi cong duong ham dén két cau
ngam cdng trinh 1an can, nhém nghién ctu chon dé tai: ““Nghién ciu dnh hwéng tac
dong tir cong tac thi cong dwong him dé thi dén két cidu ngam cong trinh lan
can” do thay gido TS. Bd Ngoc Thai huéng dan.

2. POI TUQNG NGHIEN CUU

DPuong ham thi cong trong d6 thi gan céc két cau ngdm céng trinh 1an can la cac
coc ciia mong bé coc thudc tda nha cao tang 1an can. Trong khudn kho cua dé tai nay
do tai liéu tham khao ciing nhu nhirng kién thicc vé thuc té con c6 han ché nén nhom
tac gia chi di sdu vao nghién ciru va danh gia anh huéng cua khoang cach tur duong
ham dén cong trinh 1an can va anh huong cia chiéu sau xay dung duong ham dén noi
lyc trong vé ham va trong coc cua méng bé coc thudc tda nha cao tang 1an can.

3. MUC PiCH NGHIEN CUU

Dé tai nghién ctru danh gia hiéu danh gia anh huéng cua khoang cach tir duong
ham dén cong trinh l1an can va anh huong cia chiéu sau xay dung duong ham dén noi
luc trong vo ham va trong coc caa méng bé coc thudc tda nha cao tang lan can.

4. PHUONG PHAP NGHIEN CUU
Nhom nghién ctiu st dung cac phuong phap: phan tich, tong hop dua trén co s
ly thuyét, sir dung phuong phap phan tir hitu han théng qua phan mém Plaxis2D.
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CHUONG 1 TONG QUAN VE CONG TAC THI CONG PUONG HAM
TRONG PIEU KIEN PO THI

1.1. KHAI QUAT CHUNG

Cong tac xay dyng cong trinh ngam trong thanh phd dang rat phat trién dé dap
g nhu cau cap thiét caa van dé giao thdng van tai, dap tng nhu cau phat trién x& hoi,
da c6 rat nhiéu cdng trinh ngam trong thanh phé dugc b tri nam ndng thi cong trong
dat yéu. Tac dong cua cdng tac thi cong cac cong trinh ngam cé thé dan téi nhiing dich
chuyén khéi dat d4 xung quanh duong ham, lGn mat dat va tham chi gay sap do, pha
haty cac toa nha phia trén mat dat. Bai toan dit ra d6i vai cac nha quy hoach, cac nha
thiét ké 1a qua trinh xay dung cong trinh ngam thanh phd, phat trién co sé ha tang va
khéng gian ngam mot cach bén viing, cac du an xay dung phai bao dam chit luong
cong trinh, an toan lao dong, hoadn thanh theo tién do va dy toan di duoc phé duyét.
Khong giéng nhu cac cong trinh ngdm duoc thi ¢ng tai khu vuc ndng thén hay ving
ddi nai, cac dy an xay dung cong trinh ngam trong thanh phd c6 nhimg dic diém va
y&u Cau sau:

- Vi tri b6 tri cdng trinh ngam c6 lién hé chat ch& véi muc dich va chic ning sir
dung cua cong trinh, tuy nhién vj tri bd tri céng trinh ngam trong thanh phd van bi han
ché boi nhiéu yéu t6 khac nhu sy ton tai cua cic toa nha trén mat dat, cac cdng trinh
duong ham k§ thuat hay céc kién tric ngam khéac;

- Cac cbng trinh ngam trong thanh phé thuong duoc bé tri tai d6 sau khong lon,
diéu d6 din dén co nhitng tac dong k¥ thuat 1am anh huong dén ciu tric céac 16p dat
truc tiép dudi mat dat. Lép dat truc tiép dudi mat dat, luon dugc danh riéng cho hé
thong thoat nudc, dién cép, thong tin lién lac goi chung 1a cac dudng ham ky thuat.
Néu hé théng duong ham k¥ thuat da duoc xay dung thi can xac dinh sy hién dién cua
ching, kha ning s& gay ra nhiing can tré, tiém tang nhing rai ro trong qua trinh thi
cong duong ham tau dién ngam, do d6 hé thong duong ham ky thuat nén duoc di doi
dén vi tri khac;

- Cong trinh ngam trong thanh phé dugc thiét ké va thi cdng mot cach khoa hoc
vé6i cong nghé tién tién nhung do vi tri bd tri dwdng ham nam noéng, thi cong trong dat
yéu thuong gay ra cac hién twong 1Gn mat dat.

4
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- R4t nhiéu cac thanh phé c6 gié tri 16n vé mit lich sir nhu ¢6 cac khu di tich lich
str, do d6 céc di tich khao co c6 thé duoc tim thay tai cac 16p gan mat dat. Van dé do
can dugc canh bao sém va c6 cac giai phap tim kiém va bao ton;

- Can ¢6 céc giai phap khao sat va cap nhat day du diéu kién dia chat cong trinh,
dia chat thiy van;

- Céc du an xay dung duong ham db thi, théng thudng I cac dy 4n co s ha tang
chién lugc ¢ tam quan trong anh huéng dén an ninh chinh tri cua qubc gia. Do d6
dugc Nha nudc va cac t chic tai tro rat quan tdm va c6 nhitng yéu cau doi hoi cao vé
chat lugng xay dung cdng trinh, chi phi xay dung va tién d6 thuc hién dy an.

1.2. PHUONG PHAP THI CONG

Céac phuong phap chinh dé thi céng dudng ham bao gdm phuong phap dao 16
thién, phuong phap dao thong thuong hay phuong phap dao hAm méi cia Ao (NATM)
va phuong phap st dung may dao ham. Ngay nay, phuong phap thi cong bang may
khoan him (TBM — Tunnel Boring Machine) dic biét 1a may khién dao (SM - Shield
machine) duoc &p dung rong rai khi thi cong cac duong ham tau dién ngam trong diéu
kién thanh phé. Phuong phap thi cong bang may khién dao ngoai viéc dam bao chat
luong, su on dinh cao cho dudng ham con giam thiéu dugc nhitng anh huéng chan
dong, dich chuyén 1Gn mat dat hay bao vé cac cong trinh xung quanh khu vuc thi cong.

May khién dao (SM) 12 may dao him co giéi ma doan duong ham tir vi tri dau
cét t6i vi tri vo chdng ¢ dinh da dugc chdng giit, bao vé bang vo thép (khién) ciia may
khién dao.

Dic diém chung

May khién dao da ra doi rat sém va duwoc Mark I.Brunel s dung lan
dau tién khi xay duyng tuyén ham qua song Thames ¢ London, duong ham
hoan thanh vao nam 1843 (hinh 1.1).

May khién dao 1a may dao ham co giéi c6 nhiéu chic nang tap trung thong nhat
nhu dao tach dat da, chéng gitr bao vé, lap dat vo ham, van chuyén dat da. Phan dau
cat duoc trang bi hé théng dia cat c6 nhiém vu pha v& khdi dat da, phan ké tiép c6 bd

tri cac kich day cho phép dau cat tién vé phia trugc, phan dudi khién cé nhiém vy lap
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dat vo ham, van chuyén dat da vé phia sau va dua ra ngoai, bom phut vira lap day

khoang trong phia sau vo ham.

=T

I\ JIIIII

Déng cd dan déng

Pau cit

Mang xa tai
Thang Skip
Khién

Mo O|x >

Hinh 1.1. Céc loai may khién dao & thoi ky dau
Khoang c6ng tac & phia sau mam cit ludn dugc duy tri 4p lec nham can bing &p
lyc dat da va ap lyc nudc ngam dé gitr 6n dinh cho guong dao, giam nhiing dich
chuyén 1dn trén mat dat. Theo nguyén Iy chdng giir grong dao bang cac phuong phép

can bang &p luc guong dao thi may khién dao duoc chia thanh nhiing loai chinh nhu
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sau: khién can bang ap luc khi nén; khién can bang ap luc vira va khién can bang ap
luc dat (EPB).

Vi vy, may khién ddo thich hop dé thi cong duong ham qua cac ving dat da yéu
c6 nguy co mét 6n dinh cao, dat da c6 kha ning sut 16 ngay vao khong gian khai dao.
Trai qua qua trinh phét trién, cing vai tién bo cua khoa hoc va cong nghé, may khién
dao hién nay cho phép thi cong cac duong ham trong cac diéu kién dia chat kho khin
phtic tap, dia chat yéu khéac nhau. Tiét dién duong ham thi cdng bang may khién dao
hién nay cho phép t6i trén 14m nhu tai du an dudng cao téc vinh Tokyo (14,14m); tai

duong ham qua séng Elbe - Hamburg - Buc (14,20m).

Hinh 1.2. May khién dao
1 - Pau cit; 2 - Khién; 3 - Hé théng van chuyén dit da thai: 4 - Hé thong
lip dung vé chdng.

1.3. ANH HUONG CUA PUONG HAM DPEN CAC CONG TRINH XUNG
QUANH, CAC CONG TRINH TREN BE MAT PAT

Cong tac thi cong duong ham tau dién ngam s& gay ra nhimg tac dong dén khoi
dat da xung quanh duong ham va céc cong trinh trén mat dat. Boi v6i cac dudong ham
trong d6 thi, cong tac thi cong dudi cAc toa nha cao ting hay dudi hé thong ky thuat
ngam db thi ludn tiém an nhiing rui ro nhu gay lun, dich chuyén mat dat hay tham chi
gay sap do, pha hiay cac cac cong trinh xung quanh khu vuc thi céng, cac cong trinh

trén mat dat nhu nha cira, cau, duong, cac cong trinh ha tang ki thuat khac.
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1.3.1 Cong tac thi cong dwong him tau dién ngﬁm gay ra hién twong lin, dich
chuyén trén mat dat

Thi cong duong ham tau dién ngam trong thanh phé c6 nhimng tac dong gay dich
chuyén, sut lin bé mat dat gdy anh huong toi dd 6n dinh cia cac cong trinh trén mat
dat. Dy béo trang thai ung suat xung quanh dudng ham, gia tri dich chuyén bién dang
khbi dat da xung quanh duong ham, gia tri do 1Gn mat dat vi vay doéng vai tro rat quan
trong.
1.3.2 Cong tac xay dwng duong him tau dién ngam giy ra hién twong pha hiy
khoi dit da trudc guwong

Trong cong tac thi cong duong ham bang may khién dao, van dé gitt 6n dinh
guong ddo ctia dudng ham dong mot vai trd thiét yéu trong su 6n dinh cua toan bo
duong ham. Cho dén nay, di c6 nhiéu nghién ciru xac dinh qua trinh bién d6i trang
thai tng suat tai gwong dao trong qua trinh thi cong duong ham. Céc bai toan giai tich,
mé phong sb hay va thir nghiém trong phong thi nghiém di duogc thuc hién dé du béo
qué trinh bién doi trang thai dia co hoc tai guong dao.

Phuong phap dau tién dugc phét trién boi Horn (1961). B 1a mot md hinh ba
chiéu. Trén hinh 1.3 trinh bay co ché phéa huy khéi dat da trude guong duge Horn dé
Xuit bao gdom mét hinh ling tru ding va mot hinh ném nghiéng. Kich thuéc cua cac
khéi lang tru dung va khdi ném nghiéng phu thudc vao kich thuéc duong ham va tai

trong dat da.

' Tai trong bé mit
2 <> L

Khéi hinh tru . G
R

M

R

Khéi ném

\\,\

____,:'-'""]E)ut‘mg ham

Hinh 1.3. So d0 tai trong khoi dat da tac dung 1én guong dao (Horn, 1961)
8
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Hinh 1.3 (b) cho thiy cac luc tac dung 1én khéi ling tru dung va khdi ném truot
nghiéng. Tai trong trén mat dat va trong luong cua khéi lang tru (G1) tac dung 1én khoi
ném nghiéng (Gz) lam cho khdi ném trugt vao trong guwong dao, trong khi cac lyc can
gay ra bai ma sat bé mat va luc dinh két bé mat caa cac khoi 1a Ry T2; Ra. Diéu kién
an toan khi cac luc chng truot doc theo bé mat khéi lang kinh va ném 16n hon trong
luong gy truot. M6 hinh Horn dit ra van con nhiéu han ché. Tha nhat, mé hinh chi c6
gia tri dbi vai khdi dat ddng nhat, dang huéng. Thir hai, cac tinh todn dua trén phuong
phéap can bang gidi han.

1.3.3. Cong tac thi cong dwong him tau dién ngim giy ra hién twong pha hiy
cong trinh trén mit dat

Cong tac thi cong dudng ham tau dién ngdm gip diéu kién dia chat yéu, phuc
tap cong voi cac phuong phap thi cong khong dam bao ki thuat, két ciu chdng gitr 6
thoi diém ldp dung va kha ning chiu luc khong dam bao c6 thé dan téi céc hién tuong

pha hay sap d6 duong ham va cac cdng trinh trén mat dat.

Hinh 1.4. Hién twong pha huy cong trinh 1én dén mat dat, a - Pha hay trong qua trinh
thi cong tau dién ngam tai Munich, Dirc nim 1994; b — Pha hay dudng ham Los
Angeles, My nam 1985;
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Trén hinh 1.4 cho thdy, duong ham tau dién ngim tai Munich, Pac (1994) c6
duong kinh 7m thi cong & do sau 18m thi ¢éng bang cong nghé NATM cua Ao, duong
ham duoc chéng giit bang bé tdng phun va neo, hién twong pha hay 18n téi mat dat do
phia truéc guong xuat hién khdi dat mém yéu cong voi nudc ngam 1am pha huay tir
guong dao. Puong him Los Angeles c6 duong kinh 6, 7m dao bang may khién dao &
d6 sau 25m, xay ra hién tuong pha huy 1én t&i mat dat vao ngay 22 thang 6 nim 1995
trong khi dang thi cong tiép tuc cin chinh dudng ham. Su pha hay duong ham do &p
lyc dat da va nuée ngam vuot qua kha ning chiu luc cia vo chéng duong ham.

Bén canh d6 trén thé gidi da xay ra rat nhiéu cac hién tugng phé hiy, duong
him va cac coéng trinh xung quanh nhu vao ngiy 12 thang 2 nim 1998 Sap tau dién
ngam Docklands, Anh; vao nim 1998 sap tau dién ngam Athens, Hy Lap; ngay 21

thang 10 nam 1994 sap duong ham tai sn bay Heathrow, nuéc Anh.

10
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CHUONG 2 ANH HUONG CUA PUONG HAM DPEN CAC CONG TRINH
XAY DUNG LAN CAN

2.1. ANH HUONG CUA PUONG HAM PEN KHOI PAT PA XUNG QUANH
Phuong phap ban thuc nghiém dugc cac nha nghién cau R.B.Peck, (1969) va

Schmidt, (1974) dé xuat bang cach do mot sé diém tai hién truong, két qua thu duoc 1a

dudi tac dong cua cong tac thi cong duong ham thi trén mit dat s& hinh thanh ving ldn

(hinh 2.1), duong cong 1Gn mat dat thé hién trén hinh 2.2.

Hinh 2.1. Hinh dang viing IGn trén mat dat sau khi thi céng dudng ham
Khi thi céng dudng ham trong méi truong dat dong nhat, dang huéng thi gay ra
d6 1Gn trén bé mat co6 gia tri (Sv,) duong cong lun bé mat dat duoc Peck, (1969) gia
dinh c6 dang ham phan phéi chuian Gauss, véi diém 1Gn cuc dai Symax NAmM ngay trén
truc thang dung cua duong ham:

Sy = Sv.max-e_[XZ/(z'iz)]- (1)

Trong d6: Sv.max- Gid tri @ 1Gn 16n nhat theo phuong thang ding doc tryc dudng ham,
m; X - khoang cach tir truc dudng ham dén diém khao sat theo phuong nam ngang, m; i

- Khoang cach tir tryc dudng ham dén diém uén theo phuwong nam ngang, m.

Theo O’Reilly, M.P. and New, B.M. (1982) gia tri khoang cach tu tam duong

ham dén diém udn theo phuong nam ngang (i) dugc xac dinh theo cong thuc:

i=(K.z0). )

11
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Trong d6: K - Tham s6 chiéu rong vung 1an, phu thudc vao diéu kién va loai dat ma
duong ham thi cong qua, vi du dbi vai cat trong diéu kién nudc ngam ta c6 K=0,2+0,3
va ddi vai dat sét ta c6 K=0,4+0,7; zo - Chiéu sau bd tri dudng ham, m.

Thé tich vang 1Gn trén mdi don vi chiéu dai duong hdm duge xac dinh theo
cong thic:

o0
2 2
—[x</\2.i i .
Vs = JASv.max-e [ ( )] =V21.0.S, max - (3)
—00
-2i -i i 2i y
V.
AT 0.6.Sumax
S biém uon
vmax
Do lan
Thé tich dao Vo
Thé tich hoan thanh vé him

Luong mat thé tich dat nén

Hinh 2.2. Buong cong 1Gn mit dat

Luong mat thé tich dat (VL) Ia ty sé gitra thé tich cua vaing 1Gn va thé tich dao 1y

thuyét duoc tinh cho mét don vi chiéu dai.
VL=(Vs/Vo).100 %. 4)
Trong dé: Vs - thé tich cua ving 1an, m3 Vo - thé tich dao Iy thuyét, me.

Luong mat thé tich 12 do su khéac biét vé thé tich dao duong ham va thé tich
hoan thanh sau khi lap dat vo chong. Pat xung quanh dudng ham di chuyén dé lap day
su mat thé tich nay, cuong do di chuyén lap thé tich cling gay ra lugng mat thé tich,
gia tri mat thé tich con phu thudc vao phuong phap dao, loai dat ma duong ham dao
qua va sy than trong cia don vi thi cong dudng ham. Mot phan cia lugng hao hut thé
tich dat xung quanh ham s& phat trién 1én dén mat dat va tao ra vang Iin. Hay noi cach
khéc, thé tich ving lGn trén mat dat tuong tng vai lugng mat thé tich dat xung quanh
duong ham (Dimmock & Mair, 2008).

12
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Mat dat

L&p khoan phut

May khién dao

Hinh 2.3. Céc ngudn gay mat thé tich dat trong qua trinh dao ham: V1 - Lugng mat thé

tich tai guong dao, m3; V2 - Lugng mat thé tich tai khién, m3; Vs - Lugng mat thé tich

tai duoi khién, m®.

Trong cong tac thi cong bing may khién dao, cac vi tri giy ra luong mat thé
tich bao gom (hinh 2.3):

- Sir dich chuyén cua dit vao trong guong dao giy 1én lwong mat thé tich dt tai
guong dao (V1), do giai phong tng suat kéo tai guong;

- Qué trinh dich chuyén tién 1én phia trude cua khién theo doc truc dudng ham gay
1én lwong mat thé tich dét tai khién (V) do sy sai léch kich thudc caa méy khién dao;

- Qué trinh dich chuyén cua dat vao I6p khoan phut vira lap day khoang tréng
sau vo ham gy 1én lugng mat thé tich dét tai dudi khién (Vs), do qua trinh khoan phut
vira lap day khoang tréng sau vé khién cong thém phan bién dang 16p vira khoan phut.

Luong mat thé tich d6i véi duong ham thi cong qua 16p sét bang phuong phap
may khién ddo 1a 1+3% cua thé tich dao (O’Reilly and New, 1982).

Tir cac cong thie (1), (2) va (3) d6 lun tai diém bat ky trén mat dat dugc xéac
dinh theo cong thuc:

Vg -[x2/(2K2.22)]
S Kz, "

()

C6 rat nhiéu céc cong trinh nghién ctiru nhu phuong phép giai tich, thi nghiém
trong phong cong véi quan trac thyc dia va phuong phap mé hinh sé dé du bao gia tri

d6 1Gn 16n nhat Symax va i trong cac diéu kién thi cong khac nhau. Cac két qua nghién
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ctru cho thay, gia tri o 14n 16n nhét Sy.max V& | phu thudc vao dic tinh ki thuat duong

ham, diéu kién dia chat khu vuc thi cong dudng ham va phuong phéap thi cong.

Du bao d6 1in bé mat ddi véi diéu kién thi cong trong dat sét va cat dugc nhiéu cac

nha nghién ctu, gié tri thdng sé mang lan i dwoc cac nha nghién ctru d& xuat trong bang 1.2.

Bang 1.2. Phuong phap xéac dinh gia tri (i) khoang céach tir truc duong him dén

diém udn theo phuong nam ngang.

Tac gia Giatrii Ghi cha
Peck (1969) i zZ Dua trén cac két qua quan
—=—;n=08=+1,0 z X
R  4RZ trac thuc te.

Atkinson va Potts (1979)

i = 0,25(z, + R); ddi véi
cat chay.

i =0,25(1,5z, + 0,5R); dbi
vGi cét va sét co két.

Dua trén céc két qua quan
trac thuc té va kiém tra
bang mé hinh sb.

O'Reilly va New (1982)

i = 0,43z, + 1,1; di véi
dat dinh.

i = 0,28z, — 0,1; ddi véi
dat roi.

Dua trén quan trac thuc dia
cac duong ham tai nuge
Anh.

Mair (1993) i =0,52; Dua trén quan trac thuc dia
Attewell (1977) L (Zo )” Dua trén quan trac thuc dia
—=a.|—) ;a=1n , . \ .
R 2R cac duong ham tai nudc
= Anh.
Clough va Schmidt (1981) L u (Z_o)” —1n Dua trén quan trac thuc dia
R 2R/’ ’ cac duong ham tai nudc
=08 Anh.

Trong dé: R - Ban kinh duong ham, m.

Phuong phap dy bao 1tn mit dat khi thi cong duong ham tau dién ngam thanh

phd c6 thé st dung phuong phap giai tich, thi nghiém trong phong cong véi quan trac

thuc dia hoic phuong phap mé hinh sb. Dé dy béo gia tri 1Gn mat dat gay ra tir cong

tac thi cong mot dudng ham cu thé c6 thé két hop nhiéu phuong phap du bao va duoc

so sanh véi két qua do dac, quan tric thuc dia cua cic cong trinh co diéu kién xay
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dung twong ty. Trong bang 1.3 thé hién két qua do dac, quan trac thuc té gia tri lun

mat dat gay ra boi cng tac xay dung duong ham trén thé gioi.

Bang 1.3. Két qua do dac, quan tric thuc dia gia tri 1Gn mat dat gay ra boi cong tac xay
dung duong ham (Vittorio Guglielmetti et al., 2007).

‘ Chiéu sau b e Kiéu may khién dao;
. N buong A Gia tri ldn . X .
buong ham . tri duong Y duong ham thi cong trong
kinh, m N mat dat, mm | 7
ham, m l6p dat.

Ham duong sat tai Khién &p lyc dat; dat sét
thanh phd Va Cét.
Barcelona, Tay Ban 112 30 5.0
Nha.
Ham thoat nudc & Khién can bang ap luc dat;
Sudden Valley, My. cat bdo hoa nudc.

14,3 9,12 43,0
Ham tau dién ngam Khién ap lyc dat; cat va
duong s 16 dat sét.
Madrid, Tay Ban 9,38 15,50 18,0
Nha.
Ham tau dién ngam Khién &p luc dat; dat sét
s6 2 & Madrid, Tay Va cét.
Ban Nha. 9,38 17,00 21,2
Puong ham 6 t6 ¢ Khién can bang ap hrc
Val-de Marne, Phap. vita; Soi cat.

3,35 7,75 5,3
Puong ham tau dién Khién can bang ap hrc
ngam s 2 tai vira; ¢at man, cat pha.
Thuong Hai, Trung 112 24,50 17,9
quéc.
DPuong ham tau dién Khién can bang ap hrc
ngam D tai Lyon, vira; cat sét min.

6,27 16,40 13,5

Phép.

Theo két qua do dac quan trac thuc té, gia tri lun mat dat gay ra boi céng tac

xay dung duong ham trong bang 1.3 ta thiy, dbi voi cac duong ham thi cong trong

diéu kién thanh phd thi phuong phéap thi cong pho bién 1a sir dung may khién dao can

bang &p luc dat va may khién dao can bang ap luc vira. Gia tri d6 1Gn mat dat phu
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thudc vao kich thudc duong ham, vi tri thi cong dudng ham, diéu kién khdi dat da
duong ham thi cong qua nhu 16p dat sét, dat mun hay cét pha ...v.v. va phuong phap
thi cong str dung loai may khién dao can bang &p luc 1én guong dao duong ham. Poi
v6i duong ham co kich thude trung binh nhu dudng ham tau dién ngam D tai Lyon,
Phép c6 duong kinh 6,27m va do sau thi cong 16,4m; sir dung khién can bang ap luc
vira thi cong trong diéu kién cét sét min thi két qua do dac, quan trac gia tri lGn mat dat
1a 13,5mm. Cac duong ham c6 kich thuéc 16n (dudng kinh 16n hon 9m) ¢ d6 sau thi
cong 15 dén 17m thi cong trong dat sét, cat sir dung may khién dao can bang &p luc dat
thi gia tri 1Gn mat dat c6 gia tri 18+21mm.

« Sagaseta (1987) da trinh bay cac giai phdp dang kin dé xac dinh truong bién
dang trong nén dét khong nén duoc dang hudng va dong nhat ban dau do mat mét gan
bé mat do dao dudng ham. Verruijt va Booker (1996) da trinh bay mot giai phap phan
tich cho cac dudng ham trong mot nira khong gian dan hdi dong nhat, str dung phuong
phap gan dung do Sagaseta (1987) dé xuit cho truong hop mat mit dat. Loganathan va
Poulos (1990) da stra giai Veruijt and Booker bang cach nhap vao cac diéu kién gigi
han gay ra sut giam thuc té khi khai quat dudng ham

Dich chuyén thang dirng tai mat dat:

_ 5 4H(1-v) __ 138x?
Uz=0 - <c"OR OH24x2 { (HcosB+R)2} (6)
Dich chuyén thang dimg dudi mat dat:
_ 2 (___z-H _ Z+H 2z[x%—(z+H)?|
U, = &R ( x2+(z—H)?2 + (3 —4v) "x2(z+H)?2  [x2+(z+H)?]? ) (7)
1,38x2 0,69z2
-€XP {_ [(Hcos[)’+R)2 N H? ]}
Dich chuyén ngang
_ 2 1 3-4v  4z(z+H) ] {_ ﬂ
U = —&R"x [x2+(H—Z)2 +x2+(H+Z)2 TS0 (HcosB+R)? *
0,69z2 (8)
el
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!—x> X
; —
v
Uz= Q / |
(Tal mat dat) i
i
v
Uz , ! \UX
(Dudi mat dat) : (Mat bén)
i

{  Duong ham

zy

Hinh 2.4. Buong cong dich chuyén I6p dét xung quanh dudng ham

2.2. ANH HUONG CUA PUONG HAM PEN CQC CUA KET CAU MONG
TOA NHA CAO TANG

o
Mitdat | I X

L

3

dich chuyé L
| ___l_ff_nga_t ||
R

i Duong ham
i
I

b —
“

d
Hinh 2.5. Dich chuyén I6p dat xung quanh duong ham

Cac truong hop coc ngan va coc dai duoc phan tich dé danh gia anh huong cua
chiéu dai coc voi d6 sau cua duong ham. Mdi truong hop cho thay sy khac nhau dang
ké do dudng ham gay ra ang xir trén coc, nhu duoc trinh bay dudi day.

(1) Coc ngin: (Lp/ H <1)
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Truc ham nam dudi mii coc hién hitu, két qua cho thay do 1un cua coc dugc tao
ra 1a dang ké, cling véi mémen udn va bién dang bén cua coc. Do lin dau coc vuot qué
d6 1an mat dat ddi véi coc ndm cach mot nira chiéu sau dudng ham theo chiéu ngang.
(2) Coc dai: (Lp/H> 1)

Truc hdm nam phia trén miii coc hién hitu. Cac phan tich cho thiy mémen udn
gdy ra 1a dang ké trong truong hop nay. Do lan dau coc nhé hon do 1Gn mat dat.
Céc nghién ciu tham sb duoc thuc hién dé khao sat anh huong cua cac théng sb
khac nhau dén phan wng cua coc. Trong cac nghién ctu ndy, cac théng sé sau nhau:
- Ban kinh ham: R, m
- Ty 1& mat thé tich: er
- P6 bén cit khong thoat nuéc cua dat: ¢y
- B6 sau truc duong ham, H, m
- Buong kinh coc: d, m
- Chiéu dai coc: Lp, m
Két qua nghién ctu chi ra:
1. Téng bdn kinh dwong ham R va ty 1é mdt thé tich e két qud tdang cdc tham sé sau:
- Gi4 tri 16n nhét ctia md men udn Miax
- b6 vong ngang (d6 vong suon) pmax
- Luc doc trong coC Nmax
- D6 1un dau CoC Vimax
Do d6, viéc chuan hda ton that lwong dat voi ban kinh dudng ham 1a thich hop bang

A G

cach dua vao hé s6 “ty s6 ton that lugng dat, er” trong d6 er = R?.go trong do o la ty I&
ton that luong dat trung binh.

2. Tang dj bén cia dat, cy, két qua cho thdy la tang:

M6 men udn, Mmax: Luc doc trong coc, Nmax;

Do lan dau coc, Vimax

3. Tang dwong kinh cia coc, d két qua cho thdy

- Tang mod men uén gay ra trong coc, Mmax

- Giam d¢ vOng ngang cua coc, pmax

- Tang luc doc trong coC Nmax
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- Giam d6 lun dau coC, Vmax

4. Anh hwong cia dg sau truc dwong ham H va chiéu dai coc Lp phy thuge vao ty 1é
Lo/H.

Dua trén cac nghién ctiu tham sb ¢ trén, ngudi ta thay rang trong pham vi tham sé

dugc kiém tra, cac (ng Xt coc 16n nhat khac nhau c6 thé dugc tinh gan dung nhu sau:

M6 men uén:
Mgy = My. k. ki K[} 0 (9)
Do ubn ngang:
Pmax = Pb-Keuw- kG- KDy (10)
Luc doc:
+Prax = +Py k3P EP KD (11)
~Prax = =Py ko kg ki
P lan dau coc:
Vimax = Vb-Kew-ka-Kip/u (12)

Trong do:

Mmax 12 gia tri 16n nhat cia mé men coc

M 12 gid tri 16n nhat caa md men coc trong diéu kién ban dau chua c6 ham

pmax 12 gid tri 16n nhat cua d6 udn ngang coc

pp 12 gia tri Ion nhat cua do udn ngang coc trong diéu kién ban dau chwa c6 ham

+Pmax 12 gid tri Ion nhat caa luc doc trong coc, luc nén

-Pmax 12 gi4 tri Ién nhat caa lec doc trong coc, luc kéo

+Py 12 gi4 tri 16n nhat caa luc doc trong coc (luc nén) trong diéu kién ban dau chua co
coc

-Py, 12 gié trj 16n nhat cua lec doc trong coc (luc kéo) trong diéu kién ban dau chua co
coc

~Vmax 12 gid tri 16n nhat caa do Lan dau coc

+Pp 12 gid tri 16n nhat caa do lan dau coc trong diéu Kién ban dau chua c6 coc
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Dua trén nghién ctu tham sé (bang cach thay ddi cac yéu té khac nhau), cac yéu td
hiéu chinh hodc anh huong sau day duoc rit ra cho cac thong sé khac nhau anh huong
dén do 16n cua cac tac dong gay ra trong duong ham ddi vai coc:

Dua trén nghién cau céc yéu té anh huong dén tng xir cua coc, cac hé sé anh huong
cua tac dong dudng ham dén coc duoc Iy nhu sau:

Hé s6 do bén cit khong thoat nwoc kM, k2 .k P, kP va k2,

H¢ sb duong kinh coc k. k5. kP, kP vak}

Hé s6 ty I¢ chiéu dai coc va chiéu sau truc ham kjf, ;. kP, . kl-;?/H’ kY vaklyy
Trong truong hop dwong ham thi céng bén coc don dwoc thé hién trén hinh 2.6 cac
tham sé bai todn nhur sau:

Puong ham thi cong qua 1op dat sét c6 dd bén cat khong thoat nudc 60kPa.

Puong kinh ngoai dudng ham, D = 6m; Do sau dén truc ham, H = 20m; Puong kinh
coc, d = 0,5m; Chiéu dai coc, truong hop coc ngan Lp = 15m; truong hop coc dai Ly =
25m.; M6 dun dan hoi caa coc 30 Gpa

Luong mat thé tich dat 1a 1%. Céc phan ung coc cho trudng hop coc ngin duoc thiét
lap. Dya trén c4c quan sat duoc thuc hién tir nghién ciu tham sd, st dung hé sb luong
mat mat thé tich chuan hoa er = R2%eo dé tao ra cac biéu do thiét ké.

Trwong hep coc ngan:

! X P
:—’l Mat dat
| ~
i
i
! . Ly

H ; Coc —>
i /
i
| 7

X . ..
/ )
Puong ham

Hinh 2.6. So d6 dudng ham thi cdng & gan coc, xét cho trudng hop coc ngan
(Loganathan N., 2011)
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10
r Khoang cach, x (m)
C - - 0 10 20 30 40
8 Max. Md men ubn Y A N E
: \ - —
E 6 I X /
= L i /
< 25T
Eq L = [ /
= T E [ /
- E
2 5 C
L \ a [
0 _I 1 11 11 11 \_l. 1 1 11 _715 |
0 10 20 30 40 i | Max. B4 véng ngang |
Khoang cach, x (m) 10+ | | |
(a) (b)
Khoang céach, x (m) 100 : :
0 10 20 30 40 C
0+t — C /\ Lwc nén doc truc
L 75 -

/|

\
\

IlIIIIIIIIII*—‘—I

10 20 30 40
Khoang cach, x (m)

N
[8)]

VbH (Mm) o
n 3
+Ppm (KN)
3

\‘
U,

o]}

I

o

5 tn dau coc

.
()]

N

o

-0+
(c) (d)
Khoang cach x (m) )
0 10 20 30 40 Hinh 2.7 M0oi tuong quan gitta khoang
O P LN I cach x (m) tir truc ham dén tim coc dén
i / noi luc trong coc, xét cho truong hop la
BT coc ngan: a — M6 men udn trong coc; b —
3_50 i / Do vOng ngang cua coc; € — f)@ lan dau
s i coc; d — Luc doc truc trong mién chiu nén
o 75 I Luckéo || cua coc; e — Luc doc truc trong mién chiju
[ doc truc kéo cua coc. (Loganathan N., 2011)
-100 L

(€)

Hinh 2.7 cho thay cac hé sé hiéu chinh d6i voi cac duong kinh coc khac nhau. C6 thé
thdy mémen uén va luc can doc truc ting 1én khi duong kinh coc tang 1én, nhung do
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vong va do 14n bén caa coc giam khi duong kinh coc tang. Luc can xudng ciing giam
khi khoang céch tir duong ham ting 1én.

40 1.05
i 1.025
30 i
[ 1
E-D : i
20 | =2 0.975 \\
[ 0.95
10 .
[ / 0.925
Olllllll T T - I T | Olg 0N T T S T T N |
0 025 05 075 1 125 15 0 025 05 075 1 125 15
d (m) d (m)
() (b)
1.1 5
1.05 | 1 X=4.5 /
- N X=75
. 3 | ====x=10 /
g 1 B — / "/
< B a / I"
B +£ 2 — — e
i \\ L {.’:L”‘
0.95 : ~ ] Lz
0.9 R
0 025 05 075 1 125 15 0 025 05 075 1 125 15
d (m) d (m)
©) ] @ ]
Hinh 2.8 Moi quan hé gitta duong kinh
T coc va h¢ sd anh hudng dén ang xir ngi
25 X=4.5 ” luc cua coc, xét cho truong hop la coc
o X=7.5 < A A o 9 A ”
2f | mmmm 10 i ngan: (a) — hé so anh huong mdé men cua
- raR L 7 ~
ez 15§ o] coc; (b) — hé so anh huéng cua do vong
L Py 7
; _ ngang cua coc; (c) —h¢ S0 anh huong cua
o do Iun dau coc; (d) - hé so anh hudng cua
T lyc doc truc mién chiu nén cua coc; (e) —
0 025 05 075 1 125 15 hé s6 anh huong cua luc doc truc mien
d(m) chiu kéo cua coc. (Loganathan N., 2011)

(€)

Hinh 2.8 cho thay cac hé s hiéu chinh d6i voi ty 1 chiéu dai coc chiéu sau dudng
ham. C6 thé thay rang mémen uén gay ra, chuyén dong ngang cia coc va luc can
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xudng ting khi ty s6 chiéu dai coc / chiéu sdu ham ting 1én. D¢ lun dau coc o thé thay
ddi tly thudc vao khoang cach cua coc so véi duong ham.

25 & X=45 ) X=4.5
r ——— XY= 7.5 i ——— X=75
24| e o A ] e = X=10
s X=10 R 1.5 z
5154 ot s 0 /
== = ==y S
1 A"‘ ".‘
- ) o"‘f
! 7 0.5 A
0.5 e 4
v
o+ 0+
02 04 06 08 1 02 04 06 08 1
Lo/H Lo/H
(a) (b)
15 3 | |
: 2.5 &
1.25 C
| ) / 27
T ~'5 — I E
g 1 S i aT 2315
> -1 T 2L
A7 14
0.75 X=45 1 :
i m——— X=7.5 0.5+
R = X=10 C
05 L L [ 1 1 I ! "I 0 [
02 04 06 08 1 0.2
Lo/H
(©) RO N
Hinh 2.9 M6i quan hé gitra ty 1€ chieu dai
2T T coc va chidu sau truc hAm va hé sé anh
; \\:-‘ huéng dén Gng xt ndi luc cua coc, xét
1S N cho truong hop 1a coc ngan: (a) — hé sb
B " A 9 A A
- f anh huéng mo men cua coc; (b) — h¢ so
v3 17 \\ anh huong cua do vong ngang cua coc; (C)
L X=4.5 ¢ A A o N .
N " — hé so anh huong cua do lan dau coc; (d)
0.5 1 o 2 N , , Y
] - - X=10 KN - hé s6 anh hudng cua luc doc truc mién
o N N chiu nén cua coc; (e) — hé s anh husng
02 04 06 08 1 cua luc doc truc mién chiu kéo cua coc.
Lo/H (Loganathan N., 2011)
(e)
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Trwong hop coc dai:

X .
—> Mit dat
7y TN

Coc—>

7Z I 2

Hinh 2.10. So d6 dudng ham thi ¢éng & gan coc, xét cho trudng hop coc dai

Khoang cach, x (m)

80 1 0 10 20 30 40
OI\II\I\IIII\\\

/

60 {Max. M& men uén -
I \ | |_ 254 //

E 404 e /
g I \ E 5]
= 5 2 i
= 20 & /
I \ 754 /
g I . A i |Max.E)év6ngngang
0 10 20 30 40 104 | |
Khoang céach, x (m)
(b)
()
Khoang cach, x (m) 500
0 10 20 30 40

\ Luc’: nén doc truc H
\
\
\

0\\|||\\|

%""—' ! 400
25t / ~ 300

/

VbH (Mm)
&

=

5]

i N
T \-__._
| 6 lun dau coc 0 P
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e Khoang céch, x (m)
(c) (d)
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Khoang céach, x (m)

0 10

20 30

A

-||||[||]|||||||||
- ( Luc kéo doc truc

(€)

Hinh 2.11 Méi tuong quan giira khoang
cach x (m) tir truc ham dén tim coc dén
noi luc trong coc, xét cho truong hop la
coc dai: a — M6 men udn trong coc; b —
Do vong ngang cuia coc; ¢ — Do lun dau
coc; d — Luc doc truc trong mién chju nén
cua coc; e — Luc doc truc trong mién chiju
kéo cua coc. (Loganathan N., 2011)

Hinh 2.11 cho thay cac hé s6 hiéu chinh d6i véi cac duang kinh coc khac nhau. C6 thé
quan sat thay mémen udn sinh ra va luc can doc truc ting 1én khi duong kinh coc ting
1én, nhung d6 vong va do 1un bén cta coc giam khi duong kinh coc tang.
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25

- Hinh 2.12 I\/IOI quan h¢ gilta duong kinh
24 coc va hé sé anh hudng dén Gng xa noi
: P luc cua coc, xét cho trudng hop la coc dai:
151 A (@) — h¢ s6 anh huong md men cua Coc;
= 7 (b) — h¢ s6 anh hudng cua d6 vong ngang
- cua coc; () — hé s6 anh huong cua do lan
. dau coc; (d) - hé sb anh huong cua lyc
- doc truc mién chiu nén cua coC; (e) — hé
o4 b b o b s6 anh huong cua luc doc truc mién chiu

0 02505 dognf’) 112515 kéo cua coc. (Loganathan N., 2011)

(e)

Hinh 2.12 cho thay céc hé sé hiéu chinh ddi vai ty I chiéu dai coc / chiéu sau duong
ham. C6 thé quan sat thidy mémen udn va do lan dau coc giam khi ty sé chiéu dai coc /
chiéu sau duong ham ting 1én nhung bién dang bén va luc can doc tryc ting 1én.
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Hinh 2.13 Méi quan hé gitra ty Ié chiéu
dai coc va chiéu sau truc hdm va hé sd
anh huong dén ung xtr ndi luc cua coc,
xét cho truong hop 1a coc ngin: (a) — hé
s6 anh huéng mé men cua coc; (b) — hé sb
anh hudng cua d6 vong ngang cua coc; (C)
— hé s6 anh huéng cua do lan dau coc; (d)
- hé s6 anh hudng cua luc doc truc mién
chiu nén caa coc; (e) — hé s6 anh huong
cua luc doc truc mién chiu kéo cua coc.
(Loganathan N., 2011)

2.3. CAU TAO VA UNG DUNG CUA MONG BE-COQC
2.3.1 C4u tao cia moéng bé coc

Mong bé coc thuong duoc sir dung nhiéu trong cic cong trinh xay dung. Ly

do phai [am mong bé coc vi truong hop cong trinh xay dung cé tai trong 16n, cong

trinh nha cao ting trén dat yéu rat day, b tri coc theo dai don hay bang trén coc khong

du kha ning mang tai. Can phai bd tri coc trén toan bd dién tich xay duyng méi mang

du tai trong cua cong trinh. Hon nita mong be coc s€ lam tdng do cung tong thé cua

nén mong s€ bu dap lai tinh mém yéu ctia nén dat.

Céc cong trinh nha cao tang chu yéu la sir dung mong be trén coc nhoi hodc coc

barrette. Mong bé coc va khung két ciu cuia cong trinh nha cao ting dugc thé hién trén

hinh 2.14.

Be

Khung két cAu

/

Hinh 2.14. Méng bé coc va khung két cau toa nha
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Méng bé — coc 1a mot loai méng coc, cho phép phat huy duoc ti da kha ning
chiu luc ciia coc va tan dung duoc mot phan stc chiu tai cua nén dat dudi day be.

Mang bé coc cau tao gom hai phan: bé va céc coc.

- Bé hay dai coc c6 nhiém vu lién két va phan phdi tai trong tir chan két cau cho
Cac coc, dong thoi truyén mot phan tai trong xudng dat nén tai vi tri tiép xdc giira day
bé va dat nén.

- C4c coc 1am nhiém vu truyén tai trong xudng nén dat dudi chan coc théng qua
stc khang mili va vao nén dat xung quanh coc théng qua sic khang bén.

Coc c6 thé str dung coc ché sin hoic coc nhoi.

- Coc ché san thuong gom hai loai:

+ Coc bé tong cdt thép (BTCT) duc san, ¢6 hoic khdng cd tng suat trudc. Coc
thuong cO dang hinh vuéng. Dang coc nay thuong ap dung cho &c cong trinh co tai
trong vira va nho vi chiéu dai coc han ché, khoang 30m.

+ Coc thép sir dung thép hinh chit H, hoic thép 6ng chix O. Do bé day tim thép
moéng, dé coc c6 thé dé dang xuyén qua cac 16p dat cimg, ngudi ta thudng gia cb thém
miii coC.

- Coc nhdi: Coc nhdi 1a mét loai coc bé tong duoc thi cong bang cach do bé tong
tuoi vao mot hd khoan truéc.

2.3.2 Co ché 1am viéc ciia méng beé coc

Dic diém ndi bat cuia mong bé - coc 1a sy anh hudng twong hd giita dat va két
c4u méng trong qué trinh chiu tai theo bén anh huong sau:

® - Sy twong tac giita coc va dat;

@ - Su tuong tac gitra CoC va Coc;

® - Sy tuong tac giita dat va mong be;

@ - Sy tuong tac gitra coc va mong be.
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Hinh 2.15. Su lam viéc ctia mdng bé coc, Katzenbach et al., (2000).

Nghién ctru tac déng qua lai khi ké téi anh huodng cua dai coc, nén dat dudi day dai
va coc cho thay co ciu truyén tai trong nhu sau:

+ Su lam viéc cia dai coc: Tai trong tir cong trinh truyén xudng moéng. Pai coc lién
két cac dau coc thanh mot khdi va phan phéi tai trong tap trung tai cac vi tri chan cdt,
tuong cho cac coc. Su phan phéi nay phu thudc vao viéc b6 tri cac coc va do cung
khéng udn cta dai. O mot mirc d6 nhat dinh né co kha nang diéu chinh d6 lun khong
déu.

+ Anh hudng cta nén dat dudi day dai: Khi dai coc chiu tac dong cia tai trong mot
phan dugc truyén xubng cho cic coc chiu va mot phan duoc phan phdi cho nén dat
du6i day dai. Ty 1& phan phdi nay con phu thudc vao cic yéu td: do cimg cia nén dat,

chuyén vi cua dai, chuyén vi cua coc va viéc bo tri cac coc.
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+ Anh hudng cua coc: Co ché 1am viéc cta coc 12 nhd duoc ha vao céac 16p dat tot
phia du6i nén khi chiu tac dong cua tai trong dung tir dai mong néd sé truyén tai nay
xubng 16p dat tot thong qua luc ma sat giita coc véi dat va luc khang ¢ mii coc 1am
coc chiu kéo hoac nén. Trong qua trinh Iam viéc coc con chiu thém céc tac dong phiic
tap khac nhu: hi¢u rng nhom coc, lyc ma sat... Do c6 do cliing 16n nén coc tiép nhan
phan 16n tai trong tir dai xudng, chi c6 modt phan nho do nén tiép nhan.

+ Su lam viéc ciia nhom coc:
Su lam viéc cta coc don khac véi su lam viéc cua nhom coc. Khi khoang cach cac

coc kha 16n vi du 16n hon 6d thi coc lam viéc nhu coc don.
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CHUONG 3 NGHIEN CUU ANH HUONG CUA PUONG HAM DPEN NOI
LUC, DICH CHUYEN CUA KET CAUNGAM CONG TRINH LAN CAN

3.1. PHUONG PHAP NGHIEN CUU

Giéi thiéu phuong phap phan tir hiru han théng qua phan mém Plaxis2D. Sy phét
trién phan mém Plaxis duoc béat dau tir 1987 tai Pai hoc cdng nghé Delft — Ha Lan.
Phién ban Plaxis V.1 ban dau duoc thanh 1ap nham muc dich phan tich cc bai toan 6n
dinh dé bién va dé song tai cac vung bo bién thap tai Ha Lan. Bén nim 1993 Céng ty
Plaxis BV duogc thanh 1ap va tir nim 1998, cac phan mém Plaxis déu duoc xay dung
theo phan tir hiru han. Phan mém Plaxis duoc trang bi cac tinh ning dic biét dé giai
quyét mot sé khia canh cua céc két cau dia k§ thuat phuc tap. Chuong trinh ndy ding
dé tinh toan cac bai toan vé mai doc, hé dao, ham (tunnel), dwdng ham giao thong,
duong hao ky thuat (collector), duong tau dién ngam va cac dang cong trinh ngam
khac.
3.2. BAI TOAN NGHIEN CUU

Dé nghién ciu anh huong cua duong ham dén két cAu coc cua toa nha lan can,
nhém nghién ciru xét cho bai toan: dudng hdm ¢ ban kinh 3,5m dugc bd tri & chiéu sau
20m, khoang cach tim dudng ham dén toa nha thay d6i tir L = 6; 8; 10; 12; 14m. Giai
phép nén méng duogc sir dung | giai phap mong bé coc két hop. Phan bé co kich thuéc
chiéu dai 12m, chiéu day 1m. Coc cd chiéu dai 29m, duong kinh 0,6m khoang cach giita
céc coc 1a 0,3m. Toa nha c6 chiéu cao thay doi H = 18; 21; 24; 27; 30m, nhu hinh 3.1.
Céc thong s ky thuat vo ham va tda nha sir dung trong mé hinh duoc thé hién trong bang
2.

31



Bao cao Nghién cizu khoa hoc sinh vién nam 2021-2022

12 m—
Khung
~L=10 m~ két cau
| H=24 m
+0.00 | rl .,0 m
==y i P o
5,00m _’_F*\—\ Bun 4 sét | D_fn(B_é)___

-75,00m

Cat hat to, cudi rat chit

0m

Hinh 3.1. Mat cit dja chat va vi tri dudng ham, tda nha 1an can

Bang 1. Tham s co 1y cac 16p dat

N £ , Pon NI , ,. .| Catmin | Cat hat to,
Thong s6 co ly vi Bun a set Set Cat min chét' cudi rét chat
Chiéu day l6p, h m 5 9 12 10 39
Khoi lwong thé tich, p | Kg/m® | 1900 1850 1900 2000 2050
Mo dun dan hoi, Eref MPa 10 15 25 45 75
Heé s6 Poisson, v 0.3 0.3 0.3 0.25 0.25
Goc ma sat trong, ¢ © 8° 250 25 34 35
Goc gidn nd, y © 0 0 0 0 0
Lyc dinh ket, cref kPa - 10 25 0 0
E: S0 dp lyc ngang, i 058 | 058 | 044 0.43
Hé s6 ma sat, Rinter 1(Rigid) | 1(Rigid) 0.7 0.7 0.7

Bang 2 Thong s6 ky thuat cua vé ham va toa nha sir dung trong mé hinh

Cot San
Thong s6 Pon vi V6 ham Bé khung | khung
két cau | két cau
Do ciing chéng nén, EI kN/m 7,875.10*| 250.10% | 16.10*| 16.10%
Do cing chéng uén, 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 lugng, w KN/m/m 7,5 24 9,6 9,6
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Hé sé Poisson, v 0,15 0,15 0,15 0,15
Khéi lwong thé tich, y kN/m?® 25 24 24 24
Mb dun dan hoi, E GPa 35 30 30 30
Bang 3. Thong sé k¥ thuat caa coc
Théng s6 Ky hiéu Pon vi Giatri
Mo dun dan hdi E (Mpa) | 35.10°
’ N 3

Khéi lugng thé tich Y KN/m 24

Puong kinh d m 0.6

Khoang céch giita cac coc | Lsacing m 3.0

3.3. KET QUA

So d6 mo phong bai toan twong tac anh huéng cua cong tac thi cong duong ham dén
két cau ngam cong trinh 1an can dugc thé hién trén hinh 7. Dé danh gia anh huéng cua
khoang cach tir tim dudng ham dén tda nha (L), nhém tac gia thay doi khoang cach L = 6;
8; 10; 12; 14m, nhan duogc két qua ndi luc vo ham va két cdu ngam toa nha nhu trén cac
hinh . Bé danh gia anh huéng caa chiéu cao tda nha (H), nhom tac gia thay doi chiéu cao
H=18; 21; 24; 27; 30m twong tng véi chiéu cao tda nha c6 6; 7; 8; 9; 10 ting, nhan duoc

két qua noi luc vé ham va két cAu ngam toa nha nhu trén cac hinh:
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Hinh 3.2. Dich chuyén ctia phan tir mé hinh
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Goc (do), bat dau tir truc ngang bén hong phai clia vé him
-0.70 _theo chiéu nguoc chiéu kim dong ho

—L=14m L=12m ———-L=10m
a) Luc doc, N (MN/m) trong vo ham

Goc (dd), bat dau tir truc ngang bén hong phai cia vé hAm

0,20 - theo chiéu ngwoc chiéu kim dong ho
0,15
0,10
0,05
0,00
>~ -0,05
£ -0,10
© -0,15
-0,20 -

M(MN.m/m)

n

m

—— L=14m L=12m  ----- L=10m

b) M& men, M (MN.m/m) trong vé him
Hinh 18: Noi luc phan bé trong vo hiam khi thay d6i khoang cach tir tim duong ham dén toa nha, L (m)
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Lwcdoc, N (MN/m)
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b) M6 men, M (MN.m/m) trong coc
Hinh 19: Noi lyc phan b trong coc khi thay dbi khoang cach tir tim dwong ham dén toa nha, L (m)
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Chuyén vi phwong ngang cta coc Ux,

-10 _§mm) 0
_5 -
'10 1
E
14548
(@]
=
3
'20 . =
B
=
@)
_25 o
_30 a

a) Két qua chuyén vi phuong ngang ctia coc

Chuyén vi phwong thing dirng ctia coc, Uy (mm)

—— L=14m L=12m ---- L=10m

b) Két qua chuyén vi phuong ding cua coc
Hinh 20: Két qua mbi twong quan giira chuyén vi ciia coc Vi khoang cach tir tim duong ham dén toa nha, L

(m)
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Khoang cach tir truc dworng hAm dén toa nha, L (m)

-0,60 . . . , , |
1 6 8 10 12 14 16
-0,70 A
E T
> -0,80 -
E N-M
--+- N- Min
Z . i
g % —e— N-Max
o.
<
s-1004 R S
— e-----"" ®--
-1,10 -
a) Luc doc, N (MN/m) trong vo ham
Khoang cach tir truc dworng hdm dén toa nha, L (m)
0,20 ~
.\’\’\’\.
'S 0,10 |
<
g
Z
g 0,00 : . . , | |
= 1 6 § 10 12 14 16
3
£ -0,10 A
©
E e------"- e------- o------- o------- hd
-0,20 - --+- M-min

b) M6 men, M (MN.m/m) trong vé ham
Hinh 21: Anh huong cua khoang cach tir tim duong hdm dén toa nha, L (m) dén ndi hec trong vo ham

1 - Khi L= 10m thi gi4 tri lon nhét ciia do lon luc doc ham 1a 1011,63kN/m khi ting L =
12m, 14m thi gia tri N giam lan luot 1a 0,84% va 1,52%. Khi giam L = 8m; 6m thi gia tri N
tang Ién lan luot 1a 1% va 2,2%.

2 - Khi L = 10m thi gia tri I6n nhat cua d6 1on mé men udn vé ham 1a 147,05kN.m/m khi
tang L = 12m, 14m thi gid tri N giam lan luot 12 3% va 4,72%. Khi giam L = 8m; 6m thi gia
tri M tang Ién lan luot 1a 3,3% va 7,7%.
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Khoang cach tir truc dworng hAm dén toa nha, L (m)
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b) M6 men, M (MN.m/m) trong coc
Hinh 22: Anh huong cua khoang cach tir tim duong ham dén toa nha, L (m) dén ndi hec trong coc
1 - Khi L = 10m thi gié tri lon nhat cia do 1on luc doc coc 1a 410,76kN/m khi ting L =
12m, 14m thi gia tri N giam lan luot 1a 1,32% va 2,06%. Khi giam L = 8m; 6m thi gia tri N
tang 1én lan luot 12 2,17% va 5,78%.

2 - Khi L = 10m thi gid trj lon nhat ctia d6 I6n md men uon coc 1a 21,54 kN.m/m khi ting L
= 12m, 14m thj gia tri M giam lan luot la 30,8% va 32,75%. Khi giam L = 8m; 6m thi gia
tri M tang Ién lan luot 1a 51,1% va 127,31%.
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Khodng cach tir truc dworng hdm dén toa nha, L (m)
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b) Chuyén vi phuong dtng Ién nhat cia coc
Hinh 23: Anh huong cua khoang cach tir tim duong ham dén toa nha, L (m) dén chuyén vi lon nhat cua coc
1 - Khi L= 10m thi gia tri lon nhat cua chuyén vi ngang Ux 13 5,45mm khi ting L = 12m,
14m thi gia tri Ux giam lan luot la 11,23% va 20,84%. Khi giam L = 8m; 6m thi gia tri UX
tang 1én lan luot la 14,75% va 41,69%.
2 - Khi L = 10m thi gid trj I6n nhat cua chuyén vi dimg Uy la 4,29mm khi tang L = 12m,
14m thi gia tri Uy giam lan lugt la 26,8% va 43,77%. Khi giam L = 8m; 6m thi gia tri UX
tang 1én lan luot la 35,95% va 93,42%.
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Chiéu sdu duong him, Z (m)
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b) M& men, M (MN.m/m) trong vé him
Hinh 24: Anh hudng ciia chiéu sau xay dung dudng ham, Z (m) dén ngi luc trong vo ham

1- Khi Z = 23m thi gia trj Ion nhét ctia d6 16n luc doc ham N 1a 1127,63kN/m khi tang Z =
26m, 29m thi gia tri N tang lan luot 1a 15,03% va 23,89%. Khi gidam Z = 20m; 17m thi gia
tri N giam lan luot 1a 10,26% va 24,36%.

2 - Khi Z = 23m thi gia tri 16n nhat cua do I6n m6 men un vé ham M la 156,28kN/m khi
tang Z = 26m, 29m thi gia tri M tang lan luot la 30,23% va 39,64%. Khi giam Z = 20m,
17m thi gia tri M giam lan luot 1a 5,91% va 10,6%.
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Chiéu sadu dwong ham, Z (m)
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¢) M& men, M (MN.m/m) trong coc
Hinh 25: Anh hudng cia chiéu sau xay dung dudng ham, Z (m) dén ndi luc trong coc
1 - Khi Z = 23m thi gia trj I6n nhat cia do Ion luc doc coc 1a 405,69kN/m khi ting Z =
26m, 29m thi gia tri N giam lan luot 1a 0,4% va 0,84%. Khi giam Z = 20m; 17m thi gia tri
N tang Ién lan luot 12 2,65% va 1,25%.

2 - Khi Z= 23m thi gid trj lon nhat cua do I6n md men uén coc 1a 34,11 kN.m/m khi ting Z
=26m, 29m thi‘gié tri M tang lan luot la 8,03% va 8,63%. Khi giam Z = 20m; 17m thi gia
tri M giam |én lan luot 12 6,57% va 14,9%.
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b) Dich chuyén cua coc theo phuong ding
Hinh 26: Anh huong cua chidu sau duong ham, Z (m) dén dich chuyén caa coc

1-Khi Z = 23m thi gia tri lon nhat ciia chuyén vi ngang 13 7mm khi ting Z = 26m, 29m thi
gia tri Ux tang lan luot 1a 6,3% va 10,7%. Khi giam Z = 20m;17m thi gia tri Ux giam lan
luot 12 10% va 14,9%.

2 - Khi Z = 23m thi gié trj lon nhat ciia chuyen vi dimg Uy 1a 8mm khi ting Z = 26m, 29m
thi gia tri Uy tang lan luot 1a 25,1% va 41,2%. Khi giam Z = 20m; 17m thi gia tri Ux giam
lan luot 1a 42,7% va 80,4%.
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KET LUAN VA KIEN NGHI

Trong nghién ctru nay, nhom tac gia da khao sat anh huong cia tham sé khoang
cach tir tam duong ham dén coc va chiéu sau xdy dung dudng him dén noi luc trong
vo him va ndi lyc, do vong ngang va dich chuyén theo phuong thang dimg ctia coc
trong méng bé coc thudc tda nha cao ting 1an cin. Dua trén két qua nghién ciru co thé
rat ra cac két luan sau:

- Lyc doc truc va mémen udn 16n nhét trong vo ham chiu anh hudng khong dang
ké boi khoang cach tir tim dudng him dén coc, nhung chiéu sau xay dung ctia ham co
anh huong 16n dén lyc doc truc va mémen udn 16n nhat trong vo ham.

- Luc doc truc va momen udn 16n nhat cua coc chiu anh huong 16n bdi khodng
cach tir tim dudng ham dén coc, nhung chiéu siu xay dung ctia dudng ham c6 anh
huong khong 16n dén lyc doc truc va momen udn 16n nhat trong coc.

- Khi giam khoang cach tir tim duong ham dén coc thi s& lam ting do vdng
ngang va dich chuyén theo phuong thing dung cta coc.

- B vdng ngang va dich chuyén theo phuong thing dtimg cua coc ting khi chiéu

sau xay dung dudng him ting.
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