BAO VE MAI HO MONG HAM BUUNG B KIM LIEN

TS. LE VAN HUNG
Bo mon Thi cong, Truong Pai hoc Thity loi

Tom tat: Noi dung bai viét gidi thiéu cong tdc bdo vé mdi hd méng va ngdan nudc ngam cho ho
moéng ham duong bo Kim Lién, Ha Noi bang hé thong coc cir thép nhiéu tang chong két hop voi

phuong phdp khoan tron sdu Jet-Grouting.

1. GIGI THIEU CONG TRINH HAM PUONG BO
KIM LIEN

Du 4n nut giao thong Kim Lién dugc xay
dung tai nga tu Kim Lién, ngé tu giao nhau cua
cac tuyén duong Giai Phéng - Lé Dudn va Kim
Lién - Dai C6 Viét, thuoc dia ban 2 quan Dong
Pa va Hai B Trung trén dién tich 62.430,6 m”.
Tai day luu luong phuong tién tham gia giao
thong rét 16n, dac biét 1a ¢6 tuyén duong sat Bac
-Nam giao cat. Cong trinh ¢6 téng mic ddu tu
400 ty dong.

HO méng ham dudng bo duogc xay dung trén nén
dat yéu phan bo thanh 3 16p ¢6 chiéu day va chi tiéu
co ly khac nhau (xem hinh 4a va muc 2.1). Muc
nuGe ngam cao va cach mat dat ty nhién 1.50m.
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Cong trinh nit giao thong Kim Lién 1a mot
trong s6 cdc du 4n trong diém cua thanh pho.
Tai cong trinh nay thi hAm dudng bo 1a hang
muc chinh. Viéc thiét k€ va thi cong hang muc
ham duong bo dat ti€én do va bao dam chit
lugng k¥ thuat c6 vai tro rat quan trong, 1a tién
dé hoan thanh du dn ding véi ti€n do dé ra va
som dua vao hoat dong. Du 4n nay gép phan
hién dai co s& ha ting giao thong, giai quyét
van dé un tic giao thong, tao canh quan do thi
cua Ha Noi.

7 h . \
v :

Hinh 1. Ham duong b_é Kim Lién sau khi hoan thanh (nhin tw Kim Lién)

Dé xay dung hdm dudong bo, ngudi ta phai
dao hd toan bo hé méng. H6 méng c¢é chiéu
rong 1a 26m, chiéu sau tang dan tr 0 dén 13m.
Mii h6é méng thing ding dugc bdo vé bsi hé



tuong cir thép C40 vé6i nhiéu tang chong. Day ho
mong dugc khoan phut 16p vita Jet-Grouting day
3m v6i mat do cdc 16 khoan phan bo déu (1,6 x
1,6)m c6 tac dung chong thadm cho ddy méng va
dong thoi 1am nén dudng giao thong sau nay.
Bén ngoai tuong cir ciing dugc gia c6 1 hang
khoan phut vita Jet-Grouting dé chéng thim
tang kha nang chiu luc ctia dat yéu (hinh 4a).

Trinh tu thi cong h6 méng nhu sau: Trudc
hét, ha tuong ctr, tién hanh khoan phut gia co
nén, dong thoi khoan phut 1 hang phia ngoai
tuong cir. Sau d6, dao méng dén dau lap tAng
chong cho tuong ctr téi d6 (hinh 2).

Cong nghé Jet-Grouting dugc ap dung tai
cong trinh nay la cong nghé khoan tron sau ap
luc cao hai pha (pha vita xi mang va pha khi).
Cuong do chiu nén cla xi mang dat sau khi gia
0 1a (2 + 25)kG/cm’.

Hinh 2. Bdo vé mdi ho'méng hdm Kim Lién bdng

tuong ci nhiéu tang choéng

Hién nay c6 khd nhiéu phuong phip bio vé
thanh vach h6 méng sau nhu hé théng coc nhoi,
coc xi mang dat, tuong vay bé tong véi neo trong
dat .... Cong trinh nay da st dung tudng cir véi
nhiéu ting chong két hop vé6i gia c¢6 nén bang
cong nghé Jet-Grouting béi nhitng uu diém sau:

— Thich hgp v6i moi loai dat, tir bun sét dén
soi cudi, c6 thé xir ly cac 16p dat yéu cuc bo ma
khong anh hudng dén cac 16p dat khac.

— C6 thé xur Iy dusi méng hoic két cau hién
c¢6 ma khong anh hudng dén cong trinh. Thi
cong dugc trong diéu kién nudc ngam.

— Ung dung duoc noi c6 mat bing thi cong
hep, it gy chan dong, it tiéng On, it anh hudng
dén cac cong trinh 1an can.

— Thiét bi nhd gon, c6 thé thi cong trong khong
gian c6 chiéu cao han ché, nhiéu chuéng ngai vat.

2. NOI DUNG TINH TOAN

Noi dung tinh todn gom kiém tra kha ning
chiu luc clia tudng cir nhiéu tdng chéng lam viéc
theo mo6 hinh khong gian thuc t€ va 6n dinh
truot sau cia hd mong.

Noi dung tinh todn khong bao gém kiém tra
bién dang (d0 vong) ctr thép vi cac bién dang rat
nho so v6i do luu khong (0.5-1m) gitta vach cir
véi tuong bé tong lau dai.

H6 méng ham Kim Lién c6 mit cat thay déi
din, & pham vi bai viét ndy chi tinh todn kiém
tra cho vi tri sdu nhat cia hé méng 1a vi tri c6
chiéu rong 26m va chiéu sau 13m (hinh 4a).

Hién nay c6 nhiéu cong cu va phdn mém ho
tro tinh todn, mdi phan mém déu c6 uu diém va
thé manh riéng. Sau khi xem xét diéu kién thuc
t€ ho méng cta ham dudng bo Kim Lién ta thay
st dung hai phdn mém SAP2000 va GEO-
SLOPE Ia phii hop.

Hinh 3. Mdy khoan trén sdu hai pha dp luc cao dang
gia c6' nén hdm duong bo Kim Lién (2007)

2.1. Chi tiéu co'ly cua cdc lop ddt va nudc ngam
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~Lépl:y =19KN /m*; ¢ =10.4"; C=0KN/m’
— Lop2:y =19KN/m’ ;¢ =10.4° ; C=31.5 KN/m’
— Lép3: y=17KN/m’; ¢ =7.9°; C=218KN/n?’
— Tuong vita JET: y, =21KN /m’;
¢, =7.9°, C;=911 KN/m’
— Cao trinh muc nuéc ngam 6n dinh cdch mat
dat tu nhién 1,5m.
2.2. Luc tac dung
Luc tdc dung Ién tudng cir gom c6:
— Tai trong xe va nguoi di lai trén dudng
phia ngoai tudong clt
— Ap luc nude tinh
— Ap luc dat
a) Tdi trong xe va nguoi di lai trén duong
phia ngoai tuong cu
Vi h6 méng sat véi duong giao thong, cho nén
phai ké t6i dp luc do ngudi va xe di lai, ap luc nay
duoc coi nhu luc phan bé déu q = 10kN/m’.
b) Ap luc nudc tinh
P=yZ (1)
Trong do6, y 1a trong lugng riéng cua nudc va
Z. 1a d6 sau cot nudc (hinh 4a).
P, = 0(kN/m)
Py=yZ,=10%0.5=5(kN/m)
Py=7Z, =10%(3.62+0.5) =41.2 (kN/m)
Pi=yZ,. =10%4.8 = 48 (kN/m)
Py=yZ,, =10*11.5=115 (kN/m)
¢) Ap luc ddt
Ap luc dét tic dung lén cir 1a 4p luc dat cha
dong, duoc tinh theo cong thic sau:
PchVZ*ch"'q*ch_zC*\/K_cd 2)
Trong do6:
y.- DO siu cla diém tinh todn so v6i mat 16p
dang xét
K., - Hé s0 ap luc dat cht dong
K. =1g’ (45" -9/2) 3)
¢ - GOc ma sat trong cua I6p dat dang xét
g- tai trong phan bé tac dung 1én mat dat
C- Luc dinh don vi cua 16p dat dang xét
— Lop OA:
K, =1g*(45°-10.4" /2) = 0.694
P, = 10*K, = 10*%0.694 = 6.94 (kN/m)
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P, =19%1,5%0.694 + 10*0.694
=26.72(kN/m)
— Lép AB:
K, = tg%(45° -10.4" / 2) = 0.694
P, = 19%1,5%0.694 + 10%0.694
=26.72(kN/m)
P; = 1.5%19%0.694 + 9*0.5%0.694 + 10%0.694
=29.84(kN/m)
~ Lép BE:
K, = tg%(45° -7.9° / 2)= 0.758
Py=(1.5%19 + 0.5*%9 + 10)*0.694 -
- 2%31.5%4/0.694 = -22.64(kN/m)
P = (1.5%19 + 0.5%9 + 4.3*%9 + 10)*0.694 -
- 2%31.5%4/0.694 = 4.22(kN/m)
Py = (1.5%19 + 0.5*%9 + x*9 + 10)*0.694 -
-2%31.5%40.694 =0
Suy ra x = 3.62 m, tic 1a M cdch diém B la
3,62m
— L6pED:
K, = tg*(45°-7.9° /2) = 0.758
Pz = (1.5%19 + 0.5*%9 + 4.3%9 + 10)*0.758 -
-2*%911%+/0.758 =-1524.36(kN/m)
P, = (1.5%19 + 0.5%9 + 4.3%9 + 6.7%21 +
+ 10)*0.758 - 2*¥911%+/0.758
= _1417.7(kN/m)
Thuc t€ khong ton tai 4p luc &m nén coi P, =
P, =0.
Téng hop luc tdc dung nhu & bang 1 va hinh 4b.

Bdng 1. Tong hop tri s6 luc tdc dung lén

tuong cwr
Bidm Do sau | Ap luc nuée | Ap luc dat | Ap luc tdng
(m) (kN/m) (kN/m) (kN/m)
0] 0 0 6.94 6.94
A 1.5 0 26.72 26.72
B 2 5 29.84 34.84
M 5.62 41.2 0 41.2
E 6.3 48 422 52.22
48
C 8.5 70 0 70
D 13 115 0 115




115.00 D
Hinh 4b. Biéu do tong dp luc ngang phia sau
tuong cw
Doc theo chiéu sau hé méng c6 3 tAng chong, véi
kich thudc da cho theo tai liéu thiét k€ (hinh 4a).
Gan ding coi clr thép c6 thé xoay quanh

2.4. Két qud tinh todn chiu luc

diém D ¢ diay ho méng, nhu vay lién két & ddy
tudng chan 1a lién két khop xoay. Tudong chén 1a
thép C40 day 8mm. Cic thanh chdng la cac
thanh thép H40.

Do hé méng hep, hai bén 1a dudng di, nén dé
thi cong hé moéng phai bo tri mot san cong tac &
phia trén dé mdy va cdc thiét bi c6 thé dao va
van chuyén dat.

2.3. So do tinh todn

Xét su lam viéc c6 tuong tac gitta cac khoang,
ta chon 3 khoang dé tinh toan. San cong tdc duoc
lam béng thép vdi 16p van dugc dat phia trén. Tai
trong tac dung Ién san gém co6 tai trong ban than
va tai trong may cong tdc SOkN/m?’.

Tudng chan dugc chia thanh cdc phan ti
SHELL véi kich thuée 1a 0,5x ¢ m. Ta dugc mo
hinh nhu sau:

Hinh 5. Hé¢ thong
chong do mdi ho
mong khi c¢o san
cong tdc tai hdm
duong bo Kim Lién

Hé théng chong d& h6 méng duge so d6 hoa va tinh toan nhd phan mém SAP 2000

Hinh 6. M6 hinh
héa hé thong chong
do tuong cit thép
bdo vé ho' mong khi
c6 san cong tdac
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240.360.480.600.720.840.961.081.201.

Hinh 7a. Két qud xdc dinh mé men udn ciia tuong
cu thép

Shell Diagram

Shell Element (D 363

760.5923

value

Hinh 7b. Chi tiét két qud tinh todn tai vi tri ¢6 mo
men uon Ién nhdt M,,,,.=760,5923kNm
T céc s6 liéu da cé ti€n hanh phan tich ta
dugc két qua noi luc ctia tudng chan nhu sau:
M,,,. = 761kNm.
Kiém tra diéu kién chiu luc:

Mgljg

tt

W... - modun chong uén ctia coc ctlr, v6i cir
C40 ta xdc dinh duge W, = 761,0 cm® (Gido
trinh Két cdu thép - Truong Pai hoc Thuy loi)

Mbi mot phan tr SHELL c6 kich thudc 1a
0,5x ¢ m; Do d6 modun chong uén ctia mot phan
ti SHELL la:

W, = 761 x 4 = 3044cm® = 30,44.10*m’

W, - modun chéng uén tinh toan, xac dinh

theo cong thiic:

“4)

M
Wn: max (5)
YR
M, momen uén 16n nhat, M, =
761(KN.m)
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v - Hé s6 diéu kién lam viéc, y = 1,2
R - Cuong do tinh toan chiu uén cua thép
C40 ta c6 R=34,0.10* kN/m’
761

y= ———————=18,65.10" m’
1,2.34,0.10
W 107
we _ 30,44 10_4 26518
W, 18,65.10

tt

Két luan: Hé thong chong d& hd méng lam
viéc 6n dinh chiu luc.

2.5. Kiém tra on dinh truot

H6 méng sau 13m, dao cit qua nhiéu 16p dat
(3 16p), muc nudc ngdm 16n, do d6 ngoai viéc
kiém tra vé kha ning chiu luc ta phai kiém tra vé
su 6n dinh trugt. Ta st dung phin mém GEO-
SLOPE.

— bat cac ngoai luc tic dung lén cic 16p
dat bao gom c6 luc chat tai cia ngudi va may
moc & phia trén (1a viing gach chéo) va thay thé
cac luc chong cua cac thanh da tinh trong
SAP2000 bang cdc véc to luc nhu hinh 8.

—  Sau khi ti€n hanh khai bao cac thong so,
ta thiét 1ap cdc cung truot gia dinh bang hé
thong luéi nhu hinh 9. Trén hinh v€, hé thong
luéi hinh thoi dai dién cho cic tam cung trugt va
hé thong ludi hinh thang dai dién cho ti€p tuyén
cung trugt.

— Kha nang 6n dinh chéng truot clia hé
thong v6i hé s6 6n dinh nho nhat

Kpiomin = 3,128 > [K] = 1,4
(6)

Cong trinh ham Kim Lién 1a cong trinh cap 1,

Hinh 8. So do tinh 6n dinh chong truot



Hinh 9. Két qud tinh todn on dinh trong diéu
kién thuc té
3.KET LUAN
Cong trinh nit giao thong Kim Lién la mot
cong trinh quan trong véi von diu tu 16n. Diéu
kién hién truong thi cong chat hep, van phai bao
dam giao thong lién tuc ké ca dudng sit, nén dat

TAI LIEU THAM KHAO

khu vuc x4y dung la nén yéu, muc nudc ngdm
cao. Viéc tng dung tudong cir thép nhiu tdng
chong két hop véi st dung cong nghé khoan tron
sau Jet-Grouting gia c6 ddy méng va phia sau
tuong cur 1a phu hop.

Qua trinh tinh toan da xét dén tac dung tuong
hé giita cdc cir cling nhu giita cic nhém thanh
chong, di st dung phan mém SAP2000 va
GEOSLOPE 5.11 nén két qua tinh toan dang tin
cay. Thuc t&€ thi cong hd méng theo phuong an
da chon dam bao an toan thuén 1oi.

Trong tuong lai ching ta s€ gap dang ho
moéng nay la phd bién khi xay dung cdc cong
trinh ha ting do6 thi viing dong bang va clra song.
Viéc ung dung phuong dn bao vé h6 méng sau
nhu & cong trinh nay can duoc luu y xem xét.
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Abstract
STABILIZATION THE KIM LIEN UNDERPASS (HANOI, VIETNAM)
FOUNDATION’S CUT SLOPE AND PROTECTION THE FOUNDATION
FROM IMMATUREIMMERSION

This article is a brief introduction about using the steel sheet piles with multilevel shoring and
applying the Jet-Grouting method for stabilization the Kim Lien underpass (Hanoi, Vietnam)
foundation’s cut slope and protection the foundation from immatureimmersion.
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