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Nghién ctru anh hudng cua duong ham dén ket cau ngam
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Tém tit. Cong téc thi cong dudong ham trong khu vuc d6 thi lam pha hay khéi dat ¢4 xung quanh
gdy ra hién tugng lin mit dét, bién dang hodc tham tri gy pha hity két cAu ngam ctia cac cong trinh
xdy dung lan cén. Viéc danh gia anh hudng cia cong tac thi cong duong ham dén cic cong trinh xay
dung 14n c4n 13 rat quan trong trong qua trinh quy hoach, thiét ké k¥ thuat hé thong duong him trong
khu vyc d6 thi. Bai bao trinh bay két qua nghién ciru bang phuong phap phan fir hiru han, danh gia
anh huéng cua tham s6 khoang céach x@y dung tir duong ham dén coc ctia két cau mong bé coc toa
nha cao tang va anh hudng ciia tham sd chiéu sau xay dung dudng ham dén ndi luc trong vo ham va
noi lye, 49 vong ngang va dich chuyén theo phuong thang dimg cua coc trong két cau méng bé coc.

Tir khéa: Puong ham, cong trinh ngdm, mong bé coc, phwong phap phan tu hiru han.

1. M& dau

Ngay nay, tai cac thanh pho l6n trén thé gidi cong tac xay dyng hé thong duong ham tau dién
ngam duogc coi la giai phap thlet yéu dé dép ung nhu ciu giao thong cong cong, duong ham tau dién
ngém dang dugc Xay dung véi tbe d6 ngay cang tang nham tao diéu kién thuén loi cho nhu ciu mé rong
v€ khoéng gian cua cac khu d6 thi dong dan cu va ¢ic thanh pho 16n. Trong nhimg nam gan day tai cac
thanh phd 16n cua Viét Nam nhu thii d6 Ha N¢i va thanh pho H6 Chi Minh dang trién khai dy an xay
dung céc tuyén duong ham tau dién ngam dé dap ung nhu cau giao thong cong cong. Cong tac xdy dung
duong ham gay ra nhing tac dong dén khéi dat d4 xung quanh va két cau ngam ciia cac cong trinh xay
dung 1an can. Dbi v6i cac duong ham trong d thi, cong tac thi c6ng dudi cac toa nha cao tang hay dudi
hé thong ky thuat ngdm d6 thi ludn tiém 4n nhimg rui ro nhu gy lun mét dat, bién dang tham chi gay
sap d6 pha huy cac cong trinh x4y dung trén miat dat hay ¢ vi tri 1an can cua dudng ham [3,5,6,7,9]. Do
d6 cong tac quy hoach, thiét ké bao gdm lwa chon hudng tuyén hay thiét ké ky thuat can thiét danh gia
va du bao mirc d6 tac dong tir cong tac xdy dung duong ham dén céc cong trinh xdy dung 14n cén.

Bai bao str dung phurong phap phan tir hitu han dé nghién ctru anh huéng cia cong tac xdy dung
duong ham dén két cAu mong be coc cua toa nha lan cén, khao sat anh huong cia tham s6 khoang cach
xdy dung tir duong ham dén méng bé coc va anh hudng ciia tham s do sau xdy dung duong him dén
ndi lyc trong vo ham va noi luc, dé vong ngang va dich chuyén theo phuong thing dimg ciia coc trong
két cAu mong be coc.

2. Anh huéng ciia dwong hAm dén két cAu ngim ciia cong trinh xiy dung lan cin

Dé du béo anh hudng cia cong tac xdy dung duong ham dén khéi dat d4 xung quanh, két qua
nghiién ciru cua Peck, (1969) [9] bang phwong phap ban thuc nghiém duoc coi 13 nghién ciru ddu tién da
d¢ xuat bang cach do mot s6 diém tai hién truong, két qua thu dugc 1a dudi tac dong cua qua trinh thi
cong dudng ham thi hinh thanh dudng cong lun mit dat. Khi thi cong duong hdm trong méi truong dat
dong nhat, dang hudng thi gy ra o lun trén mat dat c6 gia tri (Sy) duoc xac dinh theo cong thirc (1).

2

S =S5 e 1

; e

v.max



554

658 D6 Ngoc Thai, Nguyén Xudn Man

. Trong d6: Svmax - Gid tri d6 lin 16n ‘nhét theo phwong thang dimg (m); x - khoang cach tur truc
him dén diém dang xem xét theo phuong nam ngang, (m); i - Khoang cach tir tim duong ham dén diém
udn theo phuong nam ngang, (m).

Trong qua trinh thi céng cac dudng ham trong khu vuc d6 thi, duong ham thuong duge b6 tri bén

canh céc toa nha cao tang thi cong tac thi cong dudng ham ciing anh huong dén két cau ngam cua cong

trinh toa nha lan can. Khi két cau ngam 1a mong be coc cua toa nha nam trong vung khoi dat bi dich

chuyén do cong tac thi cong duong ham thi so @6 cong tac thi cong dudong ham anh huong dén coc cia

két cAu ngdm toa nha dugc thé hién trén hinh 1. Trong d6 P, P2 13 cic ap luc ndc va ap luc hong gy ra
boi cong tac thi cong duong ham.

AR 1p
Viing khoi dat e
dich chuyén i
1
d > -
45°+' @2 P
Truc f = p
duong ham - z
Puong ham -
Coc &

Hinh 1. Céng tac thi cong dudng ham gy anh huong 1én coc ciia két cau toa nha [8]

Méng be coc thuong dugc sir dung hiu qua rong cac cong trinh xdy dyng nha cao tang Mong
be coc duge sir dung d6i v6i cong trinh nha cao ting ¢6 tai trong 16n, cong trinh nha cao ting trén nén
dat yéu, khi b tri coc theo dai don hay bang trén coc khong du kha ning mang tai. Can phai bd tri coc
trén toan b dién tich xay dyng mdi mang du tai trong cia cong trinh. Hon nita mong be coc s& lam tang
do cimg tong thé ctia nén méng s& bu dap lai tinh mém yéu ciia nén dat. Cac cong trinh nha cao tang chu

yéu 1a sir dung mong bé trén coc nhdi hodc coc barrette [1], [2].
Slol
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4
ch{fl =IG(X.Y)dA 4 [\‘

Tuong tac giira
két cau méng va dat

Stot — ap lwe tic dung 1én méng bé - coc 1; Rpie1 — ap lwc tic dung 1én coc 1; o (x,y) - ap lwc truyén
xudng dat. (1) - twong tac dat va coc, (2) - twong tic coc va coc, (3) - twong tac be va dat, (4) - twong
tacbe va coc,

Hinh 2. Hiéu tng twong tac gitta dit va mong bé coc cua Katzenbach et al., (2000) [11]



555

Nghién ciru anh hwéng ciia dwong ham dén két cau ngam céng trinh xdy dung lan cdn 659

Theo Katzenbach et al., (2000) [11] mong be coc 1a mot hé mong két hop tir ba thanh phan chiu
luc 1a be, coc va 16p dét nén. Trong mong be coc tdn tai 4 twong tac giita 16p dit va cac két cdu mong
nhu hinh 2: (1) - trong tac coc va dit; (2) - trong tac coc va coc; (3) - twong tac bé va dat; (4) - twong
tac bé va coc. Tong phan luc cia méng bé coc R, x4c dinh theo cong thire (4), [11]:

Riotal = quft + ZRpile,i = S0t (2)

Trong d6: Riowar — tong 4p luc cia méng beé coc; R — 4p luc cua be; > R pile,i = 100G ap luc cia

cac coc; Siot — ap lyc cua phan trén toa nha.

3. Bai toan nghién ciru

Dé nghién ctru anh hudng cua cong tac xdy dung dudng him dén két cAdu mong be coc cia toa
nha 1an can, nhém tic gia xét cho truong hop: duong ham c6 tiét dién ngang hinh tron, ban kinh R =
3,5m dugc thi cong ¢ d6 sau truc hdm H = 20m, khoang cach tam duong ham dén toa nha L = 10m.
Cong trinh toa nha h¢ khung két cau c6 chiéu cao H = 24m. Giai phap nén mong t6a nha dugc st dung
1a giai phap méng be coc két hop trén nén dia chat gom 5 16p, 16p 1 1a Bun 4 sét, 16p 2 1a Sét, 16p 3 1a
Cét min, 16p 4 1a Cat min chit, 16p 5 1a Cat hat to rat chat, dic tinh co Iy cac lép dat duoc thé hién trong
bang 1. Phan be c6 kich thudc chiéu dai 12m, chidu day dr = 1,2m. Coc c6 duong kinh D = 0,6m chiéu
dai coc 1a Lp =30m, khoang cach gitta cac coc € = 3m so dd bai todn duge thé hién trén hinh 3. Cac
thong s ky thuat vo him va két cau toa nha sir dung trong mé hinh duoe thé hién trong bang 2.

—12 m—

Toa nha
=0 JT
H=24 m
=12
+0.00 d=1,2m
RSN T * | Kitd
-5.9091_7E‘*_"‘J’?i¢“____ SN peuf fﬂ_
/ | Coc
. Z=20m [~L=10 m—
1400 ) S N R T SN NN -
Ry L,=30 m
-26,00m _ -1 K 1_‘ '1“_] ___________ 1L1Ly. |
|———L3.0 m

Hinh 3. So d6 thi cong duong him

Trong nghién ciru ndy, dé danh gia anh hudng cia cong tac thi cong duong ham dén két cAu méng
bé coc ctia toa nha 1an can, nhém tac gia di st dung phan mém Plaxis 2D V20 dé mo phong va phan
tich, cac 16p dat dugc st dung theo tiéu chudn Mohr-Coulomb, vé ham va két cdu toa nha sir dung mo
hinh dan hoi. Hé khung két c4u tda nha duoc mé phong theo so dd két cau vdi cac chan cot duoc ngam
clmg va tai tuong phan bd trén mét dai thanh va hoat tai phan bd déu trén dién tich tam. Phan khung két
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cAu bén trén gém cot, dam, san, tudong va bé duge mo phong bang cac phan tir tim: Plate; coc duoc mod
phong bang phan tir: Embedded Pile Row. Céc giai doan md phong, tinh toan cong tac thi cong bao
gom:

Giai doan 1: Lya chon mé hinh, xay dung cac tham s6 ban dau; Giai doan 2: Xay dung diéu kién
bién, trudng tng sudt ban dau; Giai doan 3: X4y dung két ciu toa nha; Giai doan 4: Thi cong dudng
ham, dao dat va lip dat vo chong duong ham. So d6 mé phong thi cong duong him va cong trinh lan
can dugc thé hién trén hinh 4.

Bang 1. Thong sb co 1y cua cac 16p dét

Thiig o 1§ Donvi | Binasét | Sét | Catmin [ C3ETIM | QEathRg,
chat cudi rat chat
Chiéu day 16p, h m 5 9 12 10 39
Khéi lwong thé tich, p Kg/m’ 1900 1850 1900 2000 2050
Mo dun dan hdi, Er MPa 10 15 25 45 75
He¢ s6 Poisson, v 0,3 0,3 0,3 0,25 0,25
Goc ma sat trong, @ @) 80 25° 25" 34° 35°
Géc gidn nd, y ) 0 0 0 0 0
Luc dinh két, Crer kPa . 10 25 0 0
H¢ s0 ap luc ngang, Ko - 0,58 0,58 0,44 0,43
Heé s6 ma sat, Rinter 0,67 0,5 0,67 0,67 0,67
Béng 2. Thong s6 k§ thudt vo ham va két cau toa nha
Thoéng s6 Pon vi Vo ham Be Cot; kh}l . San; kh}l ne
két cau két cau
Do cimg chdng nén, EI kN/m 7,875.10* | 250.10* 16. 10* 16. 10*
Do cting chdng 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 lugong, w kN/m/m 755 24 9,6 9,6
He¢ s Poisson, v 0,15 0,15 0,15 0,15
Khdi luong thé tich, y KN/m® 25 24 24 24
M6 dun dan héi, E GPa 35 30 30 30
Béng 3. Thong s6 k¥ thuat cua coc
Thong sO Ky hiéu Pon vi Gia tri
Mb dun dan hoi B Mpa 35.106
Khdi lwong thé tich y kN/m3 24
Duong kinh D m 0,6
Khoang céch gifta cac coc Lispacing m 3,0
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Hinh 4. So d6 m6 phong thi cong dudng him va cong trinh 14n cin

4. Két qua va thao luin

Pé khao sat anh hudng cia khoang cach tir tim dudng ham dén coc (L) dén tuong tac cia vo
chdng dudng ham va coc, nhém nghién ctru d@ m6 phong mét loat cac bat toan véi cac gid tri khac nhau
ctia khoang cach tir tim duong ham dén coc: L = 14m, 12m, 10m, 8m va 6m va giit nguyén chiéu siu
xdy dung duong hdm Z = 20m dé thu duoc ndi luc trong vo hﬁm va ndi lyc, d§ vong ngang va dich
chuyén theo phurong thing dimg clia coc nhur trén e4c hinh 5, hinh 6 va hinh 7.

Hinh 5 (a), (b) thé hién luc doc truc va mé men udn trong vo chéng duong ham, két qua cho thiy
khi giam khoang cach tir tim dwdng ham dén coc thi lyc doc truc va mé men udn trong vo chdng duong
ham tang 1én. Khi khoang cach tir tim duong ham dén coc giam tir 14m dén 12m; 10m; 8m va 6m thi
luc doc truc vo chéng duong ham ting lan luot 0,7%; 1,5%; 2,6% va 3,8% va m6 men uén trong vo
chdng duong him tang lan luot 2,3%; 4,9%; 8,4% va 13,1%.

Géce: ¢ (°) tinh tir ddy vo ham theo chiéu Goc ¢ (°) tinh tir ddy vo hém theo chiéu
nguoc chidu kim dong ho = ngugc chiéu kim dong ho
é -700 . 200
£ 750 b 600120.01800240.03000360.0 & 150 B 4
= 1\ ? < 100 A & /
o -800 1\ / o _ Y / /
G s ] ) < f 2T 050 { / \ /
&~ \ y 4. ) EE 000 +—h —
8 -900 1 g\ I3 =& -050 ¢ 6§ 126 180 2&;0 30;) 360
=] N i ~ \ ‘/ !/ ~<ﬁ
£< -950 A \ 7 S < -100 A %
3 -1.000 - % = 5 as0{ ]
o -1.050 - g -200 -
g L=14m L=12m S L=14m L=12m
. - —-L=10m ----- L=8m ----L=10m —-— L=8m
- .. —L=6m — -+ —L=6m
(a) (b)

Hinh 5. Lyc doc truc trong vo h?}m (a), mé men udn trong vo hdm (b) d6i véi khoang cach tir truc
duong ham dén coc: L=14m; L=12m; L=10m; L=8m; L=6m

Hinh 6 (a), (b) thé hién luc doc truc va mé men uén trong coc, luc doc truc trong coc tang lan luot
3,8%, 6,1%, 7,5% va 8,3% khi khoang cach tir tim duong ham dén coc tang tir 6m dén 8m; 10m; 12m
va 14m, md men udn trong coc tang lan lwot 2,9%, 48,7%, 124,6% va 237,9% khi khoang cach tir tam
duong ham dén coc giam tr 14m dén 12m; 10m; 8m va 6m.
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Luc doc truc trong coc, N (MN/m)
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M6 men ubn trong coc, M (MNm/m)
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Hinh 6. Lyc doc truc trong coc (a), m6 men udn trong coc (b) doi véi khoang cach tir truc duong ham
dén coc: L=14m; L=12m; L=10m; L.=8m; L=6m

Tir két qua nghién ctru cho thdy, gia tri I6n nhit cta hre doc truc va mé men udn trong vo him
chiu anh huong khong dang ké vao khoang each tir tim chrong ham dén coc, tuy nhién khoang cach tir

tam duong ham dén coc lai anh hudng 16n dén lye doe truc va mé men udn trong coc.

Hinh 7 (a), (b) thé hién d6 véng ngang va dich chuyen theo phuong thing dung 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 tang lan lugt 4,3mm; 4,8mm; 5.4mm; 6,2mm va 7,7 mm va dich chuyén theo phuong thing ding
cua coc tang lan luot 1a 2,4mm; 3,1mm; 4,3mm; 5,8mm and 8,3mm.

D¢ vOng ngang ctia coc (mm)
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Hinh 7. B$ vong ngang trong coc (a), dich chuyén theo phuong thing dimg trong coc (b) ddi véi
khoang cach tir tryc dudng hdm dén coc: L=14m; L=12m; L=10m; L=8m; L=6m
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Dé khao sat anh huong cta chiéu sdu xay dung dudng him dén twong téc ciia vo chéng duong
ham va coc, nhom nghién ctru dd mo6 phong mot loat cac bai todn vdi cac gia tri khac nhau cia chiéu
sdu xdy dung dudong ham: Z = 17m; 20m; 23m; 26m va 29m va giit nguyén khoang cach tir truc duong
ham dén coc L = 10m dé thu duoc noi luc trong vo ham va noi luc, dd vong ngang va dich chuyén theo
phuong thing ding ciia coc nhu trén cac hinh 8, hinh 9 va hinh 10.

Két qua cho thay, khi chiéu sau duong ham ting tir 17m dén 20m; 23m; 26m; 29m thi gia tri luc
doc tryuc 16n nhat trong vo ham ting 19%; 32%; 52%; 64% va gia tri m6 men uon 16n nhat trong vo ham
tang 5%; 12%; 46%; 56% nhu hinh 8.

Chiéu sau xay dung dudng ham, Z (m) Chiéu sdu xay dung dudng ham, Z (m)
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Hinh 8. Méi trong quan gitra lyc doc truc trong vo hani (2), m6 men udn trong vé ham (b) vdi chiéu
sau xay dung duong ham: Z=17m; Z=20m; Z=23m; Z=26m; Z=29m

Khi chiéu sau duong ham tdng tir 17m dén 20m; 23m; 26m; 29m thi gia tri lyc doc truc 16n nhét
trong coc giam 1,36%; 2,58%; 2,97%; 3,4% va gia tri m6 men udn 16n nhét trong vo ham tang 10%;
18%; 27%; 28% nhu trén hinh 9.

Gi4 tri 16n nhét cua luc doc truc v mdé men ubn trong vo6 ham chiu anh hudng nhiéu vao chiéu
sau xdy dung duong ham, tuy nhién chiéu sin xdy dung dudng ham lai khong anh hudéng nhiéu dén luc
doc truc va mé men udn trong coc.

Chiéu sau xy dyng dudng him, Z (m) Chiéu sau xdy dung duong him, Z (m)
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Hinh 9. Méi tuong quan giita luc doc truc trong coc (a), md men udn trong coc (b) vé6i chibu sau xay
dung duong ham: Z=17m; Z=20m; Z=23m; Z=26m; Z=29m
Hinh 10 thé hién mdi tuong quan gitra d§ vong ngang cia coc va dich cl}uyén thang dung cua coc
v6i chiéu sau xay dung duong ham. Két qua cho thay, khi chiéu sdu duwong ham tang tir 17m dén 20m;
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23m; 26m; 29m thi gia tri d¢ vong ngang léq nhét cta coc tang lan lugt 1a tir 6,1mm dén 6,4mm; 7,2mm;
7,7mm va 8,0mm va gid tri dich chuyén thing dung cua coc tang lan luot 1a 1,6mm; 4,3mm; 7,5mm;
9,4mm va 10,6mm.

Chidu s8u xiy dimg disdmg W, Z () Chiéu sau xay dung duong ham, Z (m)
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Hinh 10. Mdi tuong quan gilta gia tri lon nhit d6 vdng ngang ciia coc ( a), gia tri lon nhat dich chuyén
theo phuong thing dimg ctia coc (b) vdi chiéu sdu xdy dung dutmg ham: Z=17m; Z=20m; Z=23m;
Z=26m; Z=29m

5. Két ludin

Trong nghién ctru nay, nhém tac gia da khao sat anh huéng cia tham s6 khoang cach tir tim
dudng ham dén coc va chiéu siu xay dung dudng ham dén noi luc trong vo ham va néi luc, do vong
ngang va dich chuyén theo phuong thing dimg cua coc. Dua trén két qua bai toan co thé rut ra cac két
luan sau:

- Luc doc truc va moémen uon 16n nhat trong vo ham chiu anh huong khong dang ké bdi khoang
cach tir tam duong ham dén coc, nhung chicu sau xay dung cia ham c6 anh huong 16n dén luc doc truc
va momen uon 16n nhat trong voé ham.

- Luc doc truc va moémen udn 16n nhat cia coc chiu anh hudng 16n boi khoang cach tir tim duong
ham dén coc, nhung chiéu sau xdy dung cia duong ham c¢é anh hudng khong 16n dén lyc doc truc va
mdmen uon 16n nhat trong coc.

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

- D6 vong ngang va dich chuyén theo phuong thang dirng ctia coc tang khi chi€u sau xay dung
duong ham tang.

Lo1 cim on

Nhém téc gia xin chan thanh cam on Ban t6 chirc Hoi nghi Co hoc toan quéc 1an thir XI. Nhém
tac gia cling xin chan thanh cdm on nhiing y kién nhan xét ciia nguoi doc phan bién da gép phan cai
thién va nang cao chat lugng cua bai viét.
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