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TOM TAT : Bai bdo trinh bay phuong phdp xdc dinh dé sdu ddt ham va tiét dién két
cdu vé hdm hop 1y thi céng theo phuong phdp khién dao. Ap dung cho duong hdm xdy dung
trong diéu ki¢n dia chdt cu thé.

1. PAT VAN BE

Viéc xdy dung cdc hé thong cong trinh ngdm trong long dit dit dudng Sng, dudng
ddy, cong trinh giao théng 1a mét trong nhitng gidi phdp t8i wu dé si dung dit db thi c6
hi€u qud cao. H¢ thong cong trinh ngdm rdt cdn thi€t cho mot thanh phd hién dai dé gidi
quyét nhitng vdn dé bifc xic hién nay trong d6 thi, khéng nhitng ddm bio cnh quan con
ti€t kiém dugc khong gian trén mat dit. V6i uu diém vuot tdi, khi thi cong dudng him
bing khién dao khong &nh hudng dén giao théng va cong trinh trén mit dat, khi xuyén qua
sdng s& khong dnh hudng dén giao thong thiy. Do d6 hé théng métrd xay dung ngdm trong
thanh phé s& ddm bdo an toan giao thong ngay cd trong qud trinh thi céng va khai thic.

Phidn mém Plaxis dugc sit dung rong rdi trén thé gidi trong tinh todn dudng hAm xay
dung bing phuong phdp khién dao, dic biét khi dudng him dugc xdy ding trong nén dit
y€u. Nghién citu sit dung phin mém Plaxis gép phin gidm nhe cong tdc thiét k& dudng
ham trong tudng lai tai Viét Nam 12 mot viéc lam cin thiét.

Hién nay 1y thuyé&t gidi bai todn dudng him xiy dung trong nén di't y&€u c6 02 hudng:

Thit nhdt : coi dudng him 1a mdt vong bi€n dang ty do trong mai trudng dat, coi nhu
trong ddt y&u khong c6 khd ning hinh thanh lyc khdng dan hdi, khong c¢6 khd ning hinh
thanh vom 4p luc cin bing.

Thit hai : coi mdi trudng dat 1a moi trudng dan hdi d€ tinh todn [1].

Plaxis gid thi€t méi trudng dit xung quanh 12 moi trudng dan hdi va ding phuong
phép phan t& hitu han dé tinh todn.

Khi thi cong dudng him biing phuong phap khién dao [3], dién tich dio dit ludn 16n
hon dién tich mit cdt ngang hdm, dd dugc bom vita 14 sau vd him nhung khong thé tranh
khdi sy phin b lai ing sudt va bi€n dang trong nén dat nhu 12 k&t qua tat y&u cia qud
trinh xay dyng him [2]. D€ gidm dnh hudng clia dudng him dén cdc cong trinh x4y dung
xung quanh va ngugc lai thi vi€c xdc dinh pham vi dnh hudng clia dudng him ciing nhu-
chi€u sdu dit him hgp 1y 1a rit cin thi€t. Trén co s8 d6 d€ xdc dinh k&t ciu vd him
pht hgp.

2. NOI DUNG
Muc tiéu: Gidi quyét cdc bai todn sau:

Bai todn 1: Gidi cdc bai todn d€ x4c dinh diéu kién bién cho bai todn tir dé x4c
dinh pham vi 4nh hudng dudng him dé&n cong trinh xdy dyng trén mat d4t va ngugc lai.
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Bii todn 2: Giai cdc bai todn xdc dinh vi tri ddt ham theo chiéu siu.

Bai todn 3: Xdc dinh k&t cau v hdm hop 1y.

Thye hién: Xdy dyng dudng ham c6 dudng kinh D = 5m, bang phuong phdp khi€n
dao, trong diéu kién dia chit thuy vin nhu sau:

Bang 1. Piéu kién dia chdt thuy vin tai vi tri xdy dung dudng him

Céc tinh chit cd 1y _ Lép 1 Lép 2 Ldp 3
. Pon vi — -
Tén dat Sétrat mém A sét Cat
Chiéu day trung binh m 4 8 20
Cao d6 mat dat ty nhién m +2.0
Cao d6 muc nudc ngdm m 2.0

2.1. Bai todn 1: Xdc dinh ban kinh dnh hudng cia duwdng him theo phudng
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Hinh 1. M6 hinh tinh todn
K&t qud tinh todn nhu sau
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a) Biéu dé mémen
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Pudng him xiy dung c6 dudng kinh D = 5m, chiéu day
vd him d = 0,5m. Xdc dinh pham vi dnh hudng clia dudng
ham dén cdc cong trinh xung quanh theo phuong ngang.
Dua vao didu kién dia chdt thuy vdn Bang 1, ti€n hanh
gidi cdc bai todn v6i bdn kinh dnh hudng R thay déi tir 10
dé&n 35m tinh tif truc hAm qua hai bén theo phuong ngang.
Chiéu siu dit him khéng ddi C = 12m xdc dinh tir mat
dat dé€n tim ham theo phuong ding.

Ham muc tiéu 13 dng suit dit nén tai d6 biing 0 hoic ndi
Iuc trong k&t cAu v him thay ddi khong ddng k&, d9 thay
ddingilyc A ~0.
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Hinh 3. Di chuyén cia nén d4't xung quanh him

Hinh 4. Biéu d noi luc trudng hgp ban kinh dnh hudng theo phuong ngang R = 15m
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Qua biéu dé noi Iuc ta thiy wng suat kéo 16n xudt hién tai ti€t dién dinh va ddy ham.
Tuy theo ti 1¢ d6 16n gita mdmen va luc doc (d6 1&ch tim tiét dién) ma tiét dién c6
hinh thifc chiu Iyc khdc nhau: chiu nén hoic nén uén.

Bdng 2. Tdng hgp két qua tinh todn

Su thay ddi ndi luc o Bin kinh dnh hudng R [m] theo phuong ngang
i & nvi :
16n nhét | TT Rjs.20 R30.25 Rys.30 Ripas
Luc doc AN [kN] -29.9 76.5 09 0.0 0.0
Luc cdt AQ; [kN] 36.6 -41.9 1.8 0.0 0.0
Momen AM;; [kNm] -25.8 69.9 -0.9 0.0 0.0
2 AMI .......................................
- T-‘-L'-_::-;—"f T 1

Hinh 5. Quan hé giita ban kinh dnh hudng R [m] va su thay d8i n6i luc
Theo k&t qud tinh todn t8ng hgp dugc tir Bing 2, véi ban kinh 4nh hudng R > 30m
thi ndi luc trong k&t cdu v him khong thay ddi, nén dat va cong trinh xdy dung ngoai
pham vi ban kinh dnh hudng khong tdc dong dén diéu kién 1am viéc cia két cdu him. Do
d6 cdc cong trinh xdy dung trong pham vi 30m tif tim hdm sang hai bén s& dnh hudng dén
di€u kién 1am viéc clia dudng him va ngugc lai.
2.2. Bai todn 2 : Xdc dinh chiéu sdu @it him hop Iy
Gidi bai todn xdy dung dudng hdm c6 dudng kinh D = 5m, chiéu day v3 him d thay
ddi tir 0.5 d&€n 0.9m, bin kinh 4nh hudng theo phucng ngang R = 30m, chiéu siu dit hdm C
thay ddi theo ti 1& C/D tir I d&€n 4. Ham muyc tiéu 1a sy phan bS nodi Iuc mét cach hdp 1y
trong k€t cau v ham tic k€t cau hdm 1am viéc chl y&u chiu nén, d6 1&ch tim 13 nhd nhat
(Emin). KEt qua tinh todn nhu sau :

Chiéu siu dit 2
; 8 12 16118120
him C[m] 3
= 0.
“Q 051|049 | 035|037 |032|028| | E
= 25 | =
Q Q
B o |8
54 06 | 052 036 | 038 |032]|02 <
g 5| 5
S % | 07]056]037 030 033]0w|%]|g :
& E > 25 :
< :8_' o 0 :
- = 0.8 [ 059 | 038 | 039 | 033 | 029 25 ;
- - 0.20 :
& 0.9 | 062 | 039 | 040 | 0.33 | 0.29 25 8 12 16 20

Chiéu siu dithim [m]

Hinh 6. Bi€u d3 quan hé giita chiéu
sdu didt him va d6 1éch tAm

Béng 3. T8ng hgp quan hé giita chiéu siu dat
hdm va d6 1éch tdim
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Theo két qui tinh todn do 1éch tdm I6n nhit thudng xuit hién & ti€t dién dinh him,
tai ti€t dién ndy c6 moémen 16n va lyc doc nhd, cdn vi tri vdch hdm gid tri lyc doc va
mémen déu 16n vi th€ do 1éch tim cia ti€t dién tuong d6i nhod. ‘

Khi dit cang sau k&t cdu him 1am viéc cang hop 1y, d 1éch tdm nhd két cdu lam
viéc chii y&u chiu nén tuy nhién & vi tri dat him C = 23m két cdu chiu nén dung tim (e~
0.25m) nhung gid tri lyc doc dat dén tri s6 kh4 16n.

Luc doc 16n nhét thudng xuat hién tai cic tiét dién & vach him, con mémen dat gid
tri 16n tai ti€t dién dinh, vdch va ddy him, 12 3 ti€t dién nguy hiém trong k&t cdu ham.
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Ch‘z E T O T 1 : ‘ :
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Bang 4. Bing tng hdp quan hé giita chiéu Chiéu sau 3t him [m]

siu dit him va luc doc Hinh 7. Bidu db quan hé giita chiéu siu
dit ham va lyc doc

Chiéu séu A R — :
dithim C 8 12 16 18 20 23 : i : :

[m]

=
|05 |ss2| 928 | a9 | i1es | 1182 | 1254
&
S | o6 |s87| 981 [ 1201 | 119 | 1226 | 1297

s fa——

B 23] 07 | 621 | 1025 | 1238 | 1223 | 1252 | 1318

=£3
oy 08 | 66,6 | 1064 | 1266 | 1245 | 126.8 | 1336
g
-E + t |
g 09 | 724 | 1098 | 1289 | 126.2 | 1298 | 141.0 8 12 16 18 20 23
e Chiéu siu dat him [m)

Bang 5. Bang tdng hdp quan hé giita chiéu Hinh 8. Biéu dd quan hé giita chiéu siu

sdu dit him va mémen dit hAm va mémen

Theo k&t qua ndi luc ting gdp 3 1dn khi ddt ham tai d6 sdu C = 23m so vdi dd sdu
C = 8m. Khi d6 d€ ddm bdo khé ning chiu luc ddi hdi ti€t dién ham phdi dd 16n.

Viéc thi cong dudng hdm & vi tri twong d6i sau rat khé khin phic tap, vdi ti€t dién
him 16n, kh&i lugng dao ddt 16n do d6 kinh phi xdy dung s& ting 1én ddng ké.

Trén hinh 6 khi dit him tai d6 siu C = 12m ¢6 d6 1&ch tim khd hdp ly, (e =0.35 =
0.39) ddng thdi ndi luc gy ra tai ti€t dién tuong ddi nhd, ti€t dién c6 thé didm bio khd
ning chiu luc. Do d6 chiu siu C = 12m 1a vi tri d3t hdm hgp 1y nhat, ddm bdo yéu clu dat
ra cia bai todn.
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2.3. Bai todn 3. Xdc dinh két cdu vé hdm hgp Iy

Gidi bai todn trén vdi chiéu day vé ham d thay d6i tr 0.5 d&n 1.5 m, ban kinh anh
hudng theo phuong ngang R = 30m, chiéu siu ditham C =12m.
Dbé xdc dinh chiéu day hop ly clia vé him ti€n hanh ki€m tra cdc tiét dién trén mit

cdt ngang dudng hdm theo didu kién dd bén.

Piéukiénki€mtra N < [Ngh]. K&t qua tinh todn t8ng hdp trong Bédng 6:

Chiéu day Tigt dién Luc doc Noi lue gidi Ki€m tra
him[m] ! N [KN] han Ngh [KN] cudng do
(1) (2) (3) (4) (5)
Binh 2171 21.7 Khéng dat
0,5 Vich 3527 56,1 Khing dat
Pdy 267,8 23.7 Khing dat
Binh 215,3 399 Khéng dat
0,6 Vidch 359,8 83,6 Khéng dat
bdy 270,5 34,2 Khéng dat
Pinh 213,6 552 Khéng dat
0,7 Vdch 366,7 118,9 Khéng dat
Pdy 273,5 473 Khéng dat
Dinh 2120 73,9 Khéng dat
0,8 Vich 373,4 162,0 Khing dat
bdy 276,4 63,5 Khing dat
binh 2103 96,4 Khdng dat
0,9 Vidch 379,7 2132 Khéng dat
Ddy 279,3 83,1 Khong dat
Pinh 208,8 124,0 Khéng dat
1,0 Vidch 385,8 273,9 Khéng dat
Pdy 2824 107,3 Khdng dat
binh 207,3 158,1 Khdng dat
I.1 Vich 391,9 345,2 Khéng dat
biy 285,9 137,4 Khéng dat
Pinh 205,9 199,7 Khéng dat
12 Vidch 398,3 426,3 Bar
bdy 290,0 1757 Khéng dat
binh 2044 252,3 Dat
1.3 Vidch 404,6 518,3 Dat
bdy 294,1 2246 Khing dat
Pinh 203,1 320,6 Dat
14 Vich 410,8 619,3 Dat
bdy 298,4 288,2 Khéng dat
binh 201,1 370,7 Dat
1,5 Vidch 423,5 723,9 Dat
bdy 307,3 357,1 Dat

Bing 6. Kiém tra mat cit nguy hiém (dinh, vich va ddy) hdm

Véi chiéu day vé him d < I.Im cé ba ti€t dién dinh ddy va vach him déu khong
ddm bdo khd ning chiu lyc. K&t cdu him chd y&u chiu nén uén.

Khi chiéu day v8 him d = 1.2m chi c6 tiét dién tai voch him ddm bio kha ndng chiu
lyc, dé k&t cau him ddm bdo kha ning chiu luc phdi ting chiéu day vé him hoic phii b&

tri cBt thép tai nhitng i€t dién chiu nén udh.
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Khi ting chiéu day vé him d > 1.5m két cau lam viéc chd y€u chiu nén ding tim,
tat ca cdc ti€t dién ddm bdo kha ning chiu luc.

3. KET LUAN

X4c dinh pham vi gi6i han dnh hudng dudng ham rat quan trong, dua ra cd sé quy
hoach pham vi xdy dyng cong trinh trén mjt dat d€ khong dnh hudng dén dicu kién lam
viéc ciia dudng hdm va ngugc lai. Trong trudng hgp cong trinh xay dung trén mit dit nim
trong pham vi dnh hudng ctiia dudng hidm khi tinh todn phdi xét dén tdi trong clia cong
trinh, ¢6 thé quy ddi tai trong d6 thanh 16p dat tuong duong.

Cang nim siu him lam viéc cang hop 1y vé mit chiu luc, d6 1&ch tim cang nhd két
c&u 1am viéc chil y&€u chiu nén tuy nhién s& bat 1¢i vé kha ning chiu lyc cia tiét dién ham.
Chiéu siu dit hAm trong bai todn hgp 1y v& mat kinh t& ky thudt tir 12 dén 15m, do d6 can
phai k&t hgp vdi chiéu siu méng clia cdc cong trinh xdy dung trén mat da't dé lua chon vi
tri x4y dung dudng ham cho thich hgp.

Trong pham vi bai bdo vdi chiéu day vé him d = 1.5m k&t cdu lam viéc tong doi
hop 1y, chd y&u chiu nén ding tdm rat thich hgp véi két cau vd him biing bé tdng, tuy
nhién vdi ti€t dién ham nhu vay khdi lugng thi cong 16n va khé khin. V6i chiéu day hdm
d = 0.7m 13 twong ddi hgp 1y vé mit kinh t&€ va k¥ thudt, tuy nhién ddi hdi phdi bd tri thém
c6t thép vao ving chiu nén uén, trong trudng hgp nay két cdu v ham sit dung vit liu bé
tong cot thép 12 thich hgp. Do dé tuy vao kinh nghiém thi cong, vit li¢u dia phudng dé c6
thé lya chon ket cau vd him cho phil hgp.

P& két qud bai bdo c6 tinh khd thi doi héi viéc nghién citu cdc thong s6 dau vao rét
quan trong.

DEFINING THE DEPTH AND SUITABLE SECTION OF TUNNEL WHICH
IS CONSTRUCTED BY SHIELD METHOD
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ABSTRACT : The article introduces method to define the depth and suitable section
of tunnel which is constructed by shield method. The method was then applied to define the
optimate local of tunnel in hydraulic geology condition.
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