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Tom tat

Ngay nay, diing trudc su gia tang nhanh vé dan sé tai cac d6 thi I6n,
chii dau tu cia mét s6 cong trinh cao tang cé tang ham c6 nhu cau cai
tao, m& rong quy mo céng trinh, trong d6 bao gém viéc tang so lugng
tang ham.Bai bao nay tap trung nghién ciiu cac gidi phap chéng dd
va gia cudng tudng chan dat hién hiiu d€ on dinh hé dao sau khi tang
6 sau hd dao, twong ting voi viéc thay doi quy mé tang tang ham
trong diéu kién dia chat phiic tap. Cac phéan tich, ban luén vé lua chon
giai phap on dinh, gia cd tudng chan dat khi ting sé tang ham sé
dugc dé cap. Bén canh d6, cac két qua du tinh chuyén vi, néi luc bén
trong tuéng chan tir mé hinh tinh toan 2D bang phan mém Plaxis cho
cong trinh 1GG Ha Long khi thay ddi quy mé tir 02 tang ham lén 04
tang ham ciing dudgc gidi thidu va phén tich cu thé.

Tir khéa: Cong trinh ngdm do thi, h dao sdu, on dinh hd dao, gia ¢ ddt, neo ddt

Abstract

Recently, in the face of rapid population growth in major cities, investors in
some high-rise buildings with basements are seeking to renovate and expand
the scale of their projects, which includes increasing the number of basement

floors. This paper focuses on investigating solutions for bracing and reinforcing
existing retaining walls to stabilize deep excavations when increasing
excavation depth, corresponding to the expansion of basement floors,

under complex geological conditions. The analyses and discussions on the
selection of stabilization and reinforcement solutions for retaining walls when
increasing the number of basement floors will be addressed. Additionally, the
predicted results for displacements and internal forces within the retaining
walls, derived from a 2D calculation model using Plaxis software, for the 1GG
Ha Long when scaling up from 2 to 4 basement floors are also introduced and
specifically analyzed.

Key words: Urban underground structures, deep excavations, excavation
stability, soil improvement, ground anchor
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1. D&t van dé

Hién nay, thanh phé Ha Long dang duwoc xay dwng va
phat trién nhanh chéng, nhu cdu vé xay dwng cong trinh
ngam, tAng ham nha cao tang ngay cang tang Ién khong chi
vé sb lvong cdng trinh ma con vé chidu sau, kich thwéc clia
ham. Bén canh viéc xay dung cac cdng trinh mé&i cé nhiéu
ham thi con c6 nhitng cong trinh hién hitu mudn thay déi
chiéu sau, chiéu rong ting hAm nham dap tng thém nhu cau
vé khéng gian ngdm dé tang dién tich st dung.

Déi v&i nhitng cong trinh khi thay ddi quy mé tang ham,
téng dd sau hd dao khi ma kich thudc twdng chan da hién
hiru luén 1a van dé kho khan, tiém &n nhiéu nguy co méat an
toan khi thi cong do hién tai cac ki sw chwa cé nhiéu kinh
nghiém dé thiét ké va thi cong trong nhirng trudrng hop nay.
Hon niva, c6ng trinh con chiu anh hwéng nhidu béi cac cong
trinh hién hivu, anh hwdng cia diéu kién dia hinh, dia chéat
c6ng trinh va dia chat thiy van twong déi phirc tap clia thanh
phé Ha Long véi cac I&p dat phong héa & phia trén va cac
loai cat két, sét két trudc khi gép tang da cirng phia dudi.
Cac Iop dat phi va I6p phong hoa phia trén rat d& ngap
nwédc va suy gidm cudng do rat nhanh khi gap nwdc mua
nén rat d& mat &n dinh.

Chinh vi thé, viéc lwa chon giai phap chéng d&, gia cudng
hop ly dé 6n dinh hé dao sau khi ting quy mé tang ham khi
da co twdng chén hién hiru thi cong trwéc do la hét strc can
thiét. Cac giai phap c6 thé can nhéc, so sanh phwong an nhw
st dung phwong an semi - top down, top down, hodc dao mé&
tworng chan két hop neo, chdng va gia cwéng nén dét han
ché chuyén vi, d@m bao an toan cho twéng chén 1a cac tiéu
chi chinh @& Iwa chon, bén canh viéc téi wu chi phi, rit ngan
th&i gian thi cong.

2. Co s& li thuyét va dé xuat giai phap 6n dinh hé dao
khi tang quy mé s6 ham
2.1. Co s& Ii thuyét vé 4p luc dét 1én tuong chan

Hé théng twdng dwoc thiét ké dé chéng lai ap luc ngang
clia dat nén va nwdc ngdm phia sau twong. Ap lwc dét tac
dung lén twéong 1a do trong lwong dat phia sau tudng, sw
dich chuyén dét da do dong dat va cac tai trong chat thém
bén trén. Khi thiét ké can xem xét 3 trang thai ap lwc dat nhw
sau: ap lwc dat & trang thai nghi, &p lwc dat cha dong, ap luc
dét bj dong.

Hé s ap lwc cha ddng va bi déng dwa trén Ii thuyét vé
mat phang trwot, dwoc xem xét anh hwéng cla ma sat voi
twong, d6 déc cla dat ddp va d6 dbc cla bé mat twong,
dwoc dé xut 1an dAu tién béi C. A. Coulomb (1776) dwoc
dwa trén diéu kién can bang déo cla dat va dwoc chi ra
trong Hinh 1. Ap lwc d4t khi d6 dwoc tinh toan bang viéc st
dung céac hé sé ap lwc dat twong ng dwoc goi 1a ap lwc dat

Coulomb.
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Hinh 1. Hé s6 Coulomb Ka va Kp cho trudng hop tuéng tdng quat [3]

Chuyeén vi ngang clia twomg , y/H (%)

03 02 941 00 -0
1 T RO Rene
e H
Tang meo \\ - Ap lye dii sau khi
phia trén ! dio dén diy b6 dao
H le — Dnrimg bao dp hye
@it dimg thiét ké
Ting neo >
phia dirdi
I -~
|
S El' Chuyén v{ ciia trimg sau khi
Chuyén vi ciia tudmg / Iyc neo trong tang neo dudi
san khi o dén day = gldm (0.75DL)

ho dio

| N N T I —
<01 0.0 0.1 0.2 03 0.4 ¥H
Ap liyc @it thinh bén

Hinh 2. Chuyén vi va ap luc dat theo phuong ngang
khi dao dén cao do thiét ké [4]

Sw phan bd ap lwc dat sau twong phu thudc vao chuyén
vi twong ddi gitra twdng va dat va phu thudc kha nhiéu vao
bién phap thi cong lwa chon. Néu phuong phép thi cong
twéorng neo 1a tiy trén xudng dwéi, véi chu ki 18p lai: dao dét,
I&p neo, tao (ng suét, truyén (rng suat cho neo ma mé hinh
bién dang va ap lwc dat khac so vai gia thiét ap lwc dat hoan
toan chu déng (t&ng tuyén tinh theo chiéu sau). Do dic diém
ctia md hinh bién dang nay ma trng suét tac déng vao cac
doan twong sé nhd hon so véi mo hinh ap lwe hoan toan cha
dong. Mé&t khac khi twérng ngam vao I&p dét tdt, ap lwc ngang
clia dat c6 gia tri I&n nhét & gan vi tri clia neo va gia tri ap luc
nhd hon xuét hién & doan chan twdng ngam vao trong dat.

Trong cong thirc trén:

@ Géc ndi ma sat caa vat lidu dat dap; o : Goc ma sat
cla vat liéu dap véi lung twong;

0: Goc nghiéng cua lwng tLPc‘mg;ﬁ: Géc nghiéng cla
khéi trgt véi mat ngang.

Puéng bao bidu dd ap luc dét biéu kién chi phi hop voi
hé thdng twong mém, dwoc dét trong dat twong déi tot va co
sw phan bd lai ap lwc dat cho hé théng chéng d&. Mé hinh
ap lwc dét va chuyen vi nay khong phu hop cho trwdng hop
twong ngam vao dat yeu cod chuyen vi xoay I&n gan bé mat
dao, d&n dén phat trién ap lwc dat sau twong theo trang thai
ap lwc dat cha dong (Hinh 2).

Débi v&i cac cong trinh xay dwng trong thanh phé noi tap
trung nhiéu cong trinh hién hiru, canh cac khu vuwc dan cw
thi viéc khéng ché chuyén vi la bat budc. Ta nén lwa chon
chuyén vi ngang I&n nhét khoang gitra H/200 ~ H/500 (trong
dé H 1a do sau hé dao) nhdm gidm anh hudéng cho cac cong
trinh hién hiru. Ddng thoi cling phai thiét 1ap hé sb n dinh
tdng thé tr tinh toan yéu cau cho cong trinh M > 1,2 dé& dam
b&o an toan trong qua trinh thi cdng, khéng gay mét én dinh
hé dao. Ngoai ra, kiém soat rdi ro cho hd dao, ta thiét 1ap hé
thdng quan tréc bién dang cho cong trinh xay dwng bao gdm
quan tréc doc than twéng bang Inclinometer, quan trac dinh
twdng vay bang toan dac, quan trac lin ctia nén xung quanh
hé dao, quan tréc IGn va quan trdc nghiéng cho cac cong
trinh 1an can dé lam co s& so sanh ddi chiéu véi cac két qua
tinh toan md hinh.

2.2. Pé xuét gidi phap én dinh hé dao khi tdng quy mé sé
héam

Viéc tdng quy md ham, ttrc 13 tdng d6 sau hé dao trong
didu kién két ciu twdng chan da thi cong trwéc va hién hiru
va phu hop véi dd sau hdé dao nong hon. Do vay, viéc thiét
ké bién phap thi céng d& dadm bao an toan, 6n dinh cho hé
dao sau la hét strc can can thiét, nhdm tranh viéc phai loai
bd két cAu twdng chén cii, ta co thé xem xét mot sé gidi phap
nhw sau:

- Gia cwdng nén dat phia bén ngoai twdng chén, hodc
phia trong twdng dé& giam ap lwc dat chd dong 1én twong
chan hodc ting ap lwc dat bj dong. Cac phwong phap cé
thwerng dung nhuw Silicat hoa, Jet grouting, dat tron xi mang
tai chd tao ra hdn hop cé cwdng dod va tinh chdng thdm cao.
Uu diém la thi céng nhanh, tiét kiém thoi gian va pham vi ap
dung réng pht hop nhiéu loai d&t nén khac nhau;

- Ha muc nwéc dudi dat: mot sé bién phap ha muc nuwéc
ngam nhw bién phap giéng didm nhe - “loi dung hinh phéu
nwoc rat” khi nuée trong giéng rat xudng do bat dau bom hat
thi nwoc ngam trong tang chra nwéc & xung quanh chay
vao trong giéng; gleng didm phun - loi dung doéng nang clia
bom cao ap chuyén thanh ap néng, ddy nwéc khuéch tan 1én
cao... V&i phwong phap nay sé gilp loai bd ap lwc clia nwédce
I&n twerng chén ddng thdi gidm Ian cong trinh;

- Gia cwdng hé két cAu tworng chan: do ciing cla tuong
chan la htu han, do do viéc gia tang &p luc dat co thé gay
bién dang, gay udn, cat twcyng chén, tir d6 co the gay pha
hoai twéng chén (khi chidu sau hd dao tang lén ndm ngoal
pham vi thiét k& ban dau). Ngoai ra, can gia cwdng dé chéng
lat, chéng day trdi, gidm chuyén vi ctia dat nén va twong
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Hinh 3. Mit cat doc dia chat cac ho khoan
HK09, HK10, HK11

| paunnpaypguan:

Hinh 4. Mit cit doc dia chat cac ho khoan
HK09, HK07, HK14

+ Tang cudng 6n dinh chan béng
cach gia cwong nén dat bén trong hd
dao va day hdm béng cac phuwong
phdp nhw cirng héa nén dat, bom

viva xi mang vao nén dat, dat gia cb
xi mang...

3. Ap dung cho céng trinh IGG Ha
Long

3.1. Gidi thiéu céng trinhlIGG Ha Long

Hinh 5. M6 hinh 2D véi tirng bu'éc dao thi cong

chan. Cac bién phap nham gia cuéng hé két ciu twdng chan
nay bao goém:

+ Tang do cirng clia hé twdng chan: két hop két cau phu
tro bang thép hinh;

+ Tang s6 16p twdng chén, co thé thi cong thém tuwdng
chan ngoai muc dich lam tdng dd ctrng con co thé gitp gidm
chuyén vi, chéng lat trong trwérng hop chan twdng chén hién
trang con qua ngén trong dat;

+ B6 sung thém céac két cAu chdng gilr hé dao khac nhu:
(i) St dung neo trong dt - wu diém 1a thich hop véi nhivng
hé méng rong, sau, ngoai ra khong chiém dién tich thi cong,
c6 thé thi cong song song véi qua trinh thi cong dao dat. Tuy
nhién, kha nang chiju lwc clia neo phu thudc rat I&n vao dat
nén, khong thé ap dung cho dat yéu, chat lwgng neo kho
kiém soat, cong nghé thi cong phirc tap; (ii) Str dung hé vang
chéng: 1a hé théng thanh chéng nhdm gidm ap lwc dat sau
lwng twdng trwdc khi dao dat, bao gdm chéng thang, chéng
xién, két hop chong xién voi thang... Tuy nhién, véi bién
phap nay sé chiém nhidu khong gian trong hé dao, gay kho
khan cho cong tac dao dét, thi cong két cAu phan ngdm. Hon
nira, khi chidéu ngang, chidu sau hd moéng I&n thi hé chéng
d& sé rat phirc tap, day dac, can nhiéu cot chdng trung gian;
(i) TAng thém hé chéng dam san (v&i phuong an thi cong
top down va semi - top down), cac ddm san nay co thé la
dam san tam phuc vu thi cong;

Coéng trinh nghién ctru co vi tri tai
s6 43 Tran Hwng Dao, phuwong Cao
Thang, thanh phé Ha Long, tinh Quang
Ninh.Cong trinh trén dién tich xay dwng
la 5.220 m? v&i thiét ké ban dau gdm
gdm 2 tda thap cao 30 tng va 02 tang
hadm. Theo dé phan 2 ham da dwoc
thiét k& twong chan dat la hé twong
coc khoan nhdi voi dwong kinh D600,
dai 15m, chiéu sau dao dat khoang 7m,
chan twéng con nam trong dat 1a 8m.
Bién phap thi cong la dao mé két hop gia cwong, gia cd hé
twdng chan bang phwong phap neo trong dat véi buéc neo
la 2m va 2,5m theo phwong ngang, 2,3m theo phwong dirng.

Mét cat dia chat dién hinh cla cong trinh dwoc thé hién
& Hinh 3 va Hinh 4 trong d6: Lop 1: Dat l4p; Lop 2: Cat
pha mau xam trang, xam ghi, trang thai chay dén déo; Lop
3: Cat trung dén thoé 1&n san, mau xam tréng, két cu xdp;
L&p 4: Sét pha, sét mau xam vang, nau dd, xam trang, xam
ghi loang 16 1an d&m san, d&m cuc, trang thai déo mém dén
déo crng; L&p 5: Sét pha, sét mau nau dd, xam vang, xam
ghi, xam den, 1an d&m cuc, manh vun, trang thai n&ra cirng
dén cirng; Lop 6: Da voi mau xam ghi, xdm xanh, da phong
hoéa nit né vira, loai da bén vira; Lép 7: Da phong hda: Cat
két mau xam vang, xam den, xam ghi, da@ mém, phong hoa
manh d6i chd phong héa hoan toan va chi con sét lai dam
cuc, dam san, manh vun da phong hoéa, loai da nira cirng;
Lop 8: Sét pha mau xam ghi, xam den |an nhiéu dam cuc,
manh vun, trang thai cirng dén rét cieng;... Day ciing 1a dang
dia tang kha dac trung & khu vwc Ha Long véi sw da dang,
phlrc tap ctia nhiéu loai dat da phong héa manh & cac 16p
dét phia trén va cac nén da phong héa hodc phong héa hoan
toan & phia dwoi.

Do nhu cdu v& st dung khéng gian ngdm dé tang dién
tich d6 xe va céng ndng thuwong mai dich vu nén chi dau tw
da thay ddi thiét ké tir 02 tAng hadm thanh 04 tdng ham. Tuy
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Bending moments M (scaled up 0.0100 times) di M (scaled up 0.0100 times)

Mandmum value = 551.9 ki mjim (Element 100 at Node 7653)
Minimum value = -14.68 kN m/m (Dement 12 at Node 544)

Hinh 6. Biéu d6 chuyén vi ngang cua tudng chan tai
budc dao sau nhat -13,5m (U,,., = 107,5mm)

16,00 20,00 24,00 28,00 32,00 36,00 40,00 44,00 43,00 52,00 56,00

Total displacements u_ (scaled up 500 times)
Mandmum value =0,01572 m (Element 117 at Node 5060)
Minimum valoe = §,804*10 -3 m (Element 10 at Node 12998)

Hinh 8. Biéu d6 chuyén vi ngang cua tudng chan tai
budc dao sau nhat -13,5m (U,,., = 16,72mm)

nhién, cong trinh da thi cdng xong hé twéng chén, nén véi
chiéu sau dao dat tng v&i 04 tang ham 1a 13,5m, chan tuwong
chan hién hiru con nam tropg dat la 1,5m thi hé twdng chan
nay khong con dam bao vé cac yéu cau chuyén vi va kha
nang chong lat cda twong chan néu ching ta khong co bién
phap thi cong phu hop.

3.2. Lwra chon gidi phép én dinh hé dao

Nhiéu phwong an gia ¢é én dinh hé dao da duoc dat ra:

- Phuwong an bd sung thém chéng d& cho hé twong vay.
Tuy nhién phwong an nay khién thoi gian thi céng lau do
chiém dung mat bang bén trong hé dao;

- Phurong an bd sung thém tuong chan phia ngoai, bang
twong coc hodc coc xi mang dat phia ngoai twong thi sé
chiém dung mat bang bén ngoai ho dao, c6 thé gay mat on
dinh cho cac cdng trinh lan can, thoi gian thi cdng kéo dai
khong kha thi;

- Phuwong an thi cong top down hodac semi - topdown cé
bd sung thém cac san bién phap;

Maximum value = 551.9 kN m/m (Element 100 at Node 7853)
Mirsmum value = -14.68 kN mjm (Element 12 at Node 544)

Hinh 7. Biéu d6 m6 men than tudng chan tai budc
dao sau nhat -13,5m (M, = 551,9kNm/m)

16,00 20,00 2400 5,00 320 36,00 40,00 44,00 48,00 52,00 56,00

-4 N

Bending moments M (scaled up 0,0200 times)
Mancmum value = T83,4 kN mjm (Blement 100 at Node 7142)
Minimum value = -22,50 kKN mjm (Slement 12 at Node 13042)

Hinh 9. Biéu d6 md men than tudng chan tai
buéc dao sau nhat (M,,., = 358,4kNm/m)

- S dung phwong an thi céng neo trong d&t nhwng thay
vi thi cong 03 tang neo nhu thiét ké (ng v&i chidu sau dao
chi khoang 7,5m thi bé sung thém 02 tAng neo (téng 05 tAng
neo) dong thdi nén bd sung thém bién phap gia cb chan
twdng chan béng phwong phap bom vira gia c6 phan nén
dét chan tweng vay nhdm lam gidm nguy co' day trwot chan
twdng vay hién hiru do sau khi tdng lén 04 tAng ham tir 02
tAng ham thi doan ngam chan twdng chi con lai 1,5m sé kha
thi hon so v&i cac phwong an thi cong khac ca vé thoi gian
I&n chi phi cho cha dAu tuw.

Sau khi phan tich ky cac wu nhuwoc diém cla tirng
phwong an, ta thdy phwong an s dung phwong an st dung
neo sé cho phép thi cong thuan loi hon do c6 mét bang mé,
c6 chi phi tiét kiem va tién do thi cong nhanh.

3.3. Khdo sat mé hinh tinh toan mét cat céng trinh trén
phén mém Plaxis 2D

- D& thuc hién tinh toan hd dao sau tac gia thwe hién mé
hinh theo tirng bwéc thi cdng dao trinh tw thi céng chia lam
13 bwéc dé 6n dinh twong chén, hd dao cho céng trinh mé
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15.00 35.00

u, (scaled up 500 times)
Maxmum value = 0.02042 m (Element 83 at Node 5175)
Mirimum value = 0.01166 m (Element 10 at Node 470)

Hinh 10. Bi€u dd chuyén vi ngang cua tudng
chan tai buéc dao sau nhat -13,5m
(Umax = 20,4mm)

réng tr 02 hdm thanh 04 ham: (1) Kich hoat twéng coc, tai
trong mét dat, khai bao chuyén vi vé& 0; (I1) Pao dat cao d6
-1,5m; (Ill) Kich hoat tAng neo tht nhat cao d6 -1,5m; (IV)
Dao dat 1an 2 dén cao d6 -3,5m; (V) Kich hoat tang neo tai
cao d6 - 3,1m; (VI) Dao dat 1an 3 cao d6 -5m; (VII) Kich hoat
tAng neo cao d6 -4,7m; (VIIl) Dao dat dén cao d6 -6,5m;
(IX) Kich hoat tAng neo & cao d6 -6,3m; (X) Dao dat xubng
cao dd - 8,3m; (XI) Kich hoat tAng neo tai cao dd -7,9m;
(XIl) Bao g4t dén cao d6 -13,5m; (XIII) Tinh toan 6n dinh. St
dung phadn mém Plaxis 2D, khao sat va phan tich bai toan
véi mo hinh dat nén 1an lwot 1a MC (Mohr — Coulomb) va
HSM (Hardening Soil) kich thwéc hd dao va mé hinh & Hinh
5. Dé khao sat anh hwéng cla viéc gia cuwong khbi dat, ta
sé cho tién hanh phun vi¥a xi méng clrng héa khéi dat tao
khéi gia cwong dat vai kich thude 1a day 1,5m, bé rong 5m
bén dwéi chan twong chén rdi tinh toan kiém tra lai chuyén
vi clia twong chén.

15.00 20.00 25.00 30.00 35.00 40.00 45.00 50
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ts M (. led up 0.O200 times)
Maximum value = $05.<4 kN m/m (Element 63 at Node $968)
Minimum value = -4.645 kN m/m (Element 12 at Node 1023)

Hinh 11. Biéu d6 m6 men than tudng chan tai
budc dao sau nhat -13,5m
(M,ax = 405,4kNm/m)

Véi twong vay thi moé hinh tinh toan dwoc s dung la
m6 hinh dan hdi tuyén tinh véi déc trung co ban cla twong
vay. Phan tr tiép xtic dwoc st dung véi gid dinh Ry = 0,5
(twong (rng mét tiép xdc dat va thép). Mé&t cat tinh toan 1a
mat cat dién hinh, cac cong trinh l1an can nam gan cong trinh
IGG Ha Long nén can xét dén thém céc tai lan can 1a 20 kPa.
Khéng tinh d&n muwc nwéc ngdm. D& khao sat anh hwéng
cla viéc Iwa chon md hinh dn dinh hé dao va tinh toan cac
théng sb dia ky thuat cho hd dao, tién hanh lap cac mé hinh
khac nhau nham Iwa chon phwong an gia c6 hb dao hop Ii.

Phan tt interface dwoc st dung d& md hinh tiép xuc dat
va twong vay véi Ry = 0,5; gia tri K, dwgc mac dinh s
dung theo biéu thirc clia Jaky (K = 1-sin¢). Twong vay dwoc
str dung c6 chiéu dai 15,0m va st dung phan t& “Plates” v&i
cac dac trwng dan hdi tuyén tinh. M6 hinh neo dat duwoc st
dung phan t& “Embedded beam row” két hop v&i phan ti
“Anchor” véi duwdng kinh 0,225m (gép 1,5 lan dwdng kinh

Bang 1: Thong so6 ca ly cta cac Iép dat sir dung trong mo hinh

R e e z Y Vs c 0 a2 R, E,
STT Tén goi cac I&p dat 3 3 Is ) )
(kN/m?3) | (kN/m?) (kPa) (cm?/kG) | (kPa) (kPa)
1 | Péatlap 17,00 - - - - - - -
2 | Cat pha trang thai chay dén déo | 20,15 268 | 074 | 950 | 1342 | 0,03 76,00 | 7500,00
3 | Cat trung két cAu xép 12,80 2,66 - - - - 80,00 | 10500,00
4 i‘?t phatrang thaidéo memden | 4550 | 575 | 054 | 17,00 | 1020 | 004 | 36,00 | 7300,00
éo clrng
5 | Sétpha trang thai nira cing 18,10 2,70 | -011 | 40,60 | 17,28 | 0,02 | 23500 | 28500,00
den clrng
6 D‘a v6i, da phong hoa nit né 26,77 271 ) ) ) ) ) )
vua
7 |Da phong hda 26,16 2,67 - - - - - -
8 fg;gha trang thaictngdenrat | o160 | 568 | .048 | 4910 | 1826 | 001 | 286,00 | 34000,00
9 Qa sét két, da clrng chac trung 26.24 264 ) ) ) ) ) )
binh
10 E),a ca:[ sz‘_an két, da phong hoa 26.44 268 ) ) ) ) ) )
nt né vira
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KHOA HOC & CONG NGHE

16 khoan do Iwa chon loai neo bom vira 2 1an
qua 6ng “Tube & manchettes (TAM)” va bom
vi¥a &p lwc cao tbi thiéu 2MPa bang thiét bj
chuyén dung “Double parkers” v&i ham lwong
vi¥a t6i thiéu 75 lit/m chidu dai bau neo theo
TA2020 [5]). Chiéu dai bAu neo |a 8,0m, bau
neo dwoc dat vao duwdi lop 5 va goc nghiéng
la 35° @& vwot nhanh qua I&p dat yéu.
3.4. Phéan tich két qua tinh toan tir mé hinh
Plaxis 2D

Két qua tinh toan chuyén vi va mé men 0
clia twdng chan trong mét s trwong hop
nghién ctru nhw sau:

150

100

20

Gia tri chuyén vj
(mm)

+ Chuyén vi vd& m6 men ctia twdng chan
khi khong cé khdi gia cwéng dét tai chan
twéerng chan véi budc neo = 1,6m (hinh 6, 7)

+ Chuyén vi va4 m6 men clia twéng chén
khi c6 khéi gia cuwdong dat tai chan twong
chan vé&i budc neo = 1,6m (hinh 8, 9)

+ Chuyén vi va mé men clia twdng chan
khi c6 khéi gia cwong dét tai chan twong
chan véi bwéc neo = 2,0m (hinh 10, 11)

Két qua tinh toan, phan tich tr cac mé
hinh cho phép chung ta so sanh cac két qua
chuyén vi ngang va mé men clia twéng chan
theo tirng bién phap gia ¢ va 6n dinh hb dao
khac nhau. Cac két qua thu dwoc cho thay
chuyén vi ngang cla twéng vay tir cac mod
hinh khi c6 khéi gia cwérng dat tai chan twong
l& théa man véi yéu cau chuyén vi trong
khoang H/200 - H/300 (16,72mm va 20,4mm
< 67,5mm ~ 45mm). Mat khac, M, tai chan
twdng cla 2 trwdng hop coé gia cwdng khéi
dat chan twdng nay ciing bé hon nhiéu so
véi mé hinh khi khéng c6 khéi gia cwdng
dat tai chan twong chan (551,9kNm/m >
358,4kNm/m va 405,4kNm/m, trong khi kha
nang chiu mé men tbi da cla tuwdng chi la
410 kNm/m).

M6t van dé khac ma ching ta can quan
tadm la lyc neo trong cac buwdc dao. Theo TA-
2020, c6 thé thay toan bd neo dwoc dat vao 0
I&p dat sb 5, 1a |6p dat c6 tinh chat xay dwng
kha tét tuy nhién véi viec mé rong sbé tang
ham tir 02 tang lén 04 tdng ham cla cong
trinh thi nén lwa chon loai neo mé réng bau
(chiéu dai bau neo duoc thiét ké 1a 8,0m) véi
lwc neo cho phép 43 tan. D& chic chan hé
thdng hoat dong theo thiét ké thi chung ta
phai th&r neo trwdre khi thi cong neo dai tra toi
1,25 1an luc thiét ké voi tung cép tai quy dinh trong EN1537
—2020. Lyc neo & budc cudi phai gilr tdi thiéu 30 phut nham
dam bao hé thdng neo hoat ddng dung thiét ké. Dé kiém soat
lwc neo & tirvng bwdc ddo, ching ta cé thé st dung load cell
hodc bang thi nghiém nhd ném dé kiém tra luc cang trong
cap.

Hé s6 6n dinh tong thé FS khi tinh toan theo cac mé hinh
khong c6 gia cb chan tucrng chan vé&i buéc neo 1a 1,6m, co
gia cb chan tucrng chan véi buéc neo 1a 2,0m va cé gia cb
chan twdng chan véi bwoc neolai, 6m lan lwot 1a Mg = 1,12;
1,36; 1, 583 Nhw vay néu theo yeu cau clia TCVN9362-2012
VGi yeu cau hé so an toan téi thiéu la 1,2 thi ch| khi gia cwong
khéi dét thi hé sé an toan méi dam bao yéu cau.

Hinh 12.
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Hinh 13. M6 men ctia tudng chan
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Hinh 14. Chuyén vi ngang cta tudng chan

Hinh 12 chi ra viéc st dung khéi gia cuwéng dat lam gidm
chuyén vi twéng chén dén 84,4% so véi viec khong dung
khéi gia cworng dat.

Hinh 14 chi ra viéc st dung bwéc neo 1,6m gilp giam
chuyén vj clia twéng chan dén 18,04% so véi viéc st dung
buéc neo 2m dé bn dinh twdng chan.

Viéc gia cb chan twdng chan 13 didu vé cling can thiét do
didu kién dia chat dic biét tai khu vwe va chan twdng chan
chi con mot doan ngam ngén & trong dat d& gay day ving,
day trwot qua chan twdng chan. Ddng thdi viéc bd sung
thém 02 tdng neo (tdbng 05 tAng neo) va tang d day cac
bwéc neo (1,6m) cling lam cho sw phan bd mé men va luc
cét trong twdng vay nhé hon so véi buéc neo thiét ké ban
dau (2,0m) nhed d6 co thé giam thiéu nguy co niit, gay twong.

QO TAP CHi KHOA HOC KIEN TRUC & XAY DUNG



St dung két hop gitra bién phap neo véi

buéc neo 14 1,6m va cé siv dung khéi gia =

cwdng dat thi chuyén vi ngang twéng chén 400

c6 gia tri tinh toan la 16,72mm nhd hon gia g

tri cho phép la 67,5mm, chuyén vi ngang cla £ _ 300
\ 5 M e . PN g E

twong chan nam trong gi¢i han cho phép, hé g =

s6 6n dinh tng thé cla h6 dao qua tinh toan ﬁ = 200

M = 1,583 > 1,2 (yéu chu clia TCVN9362- 3

2012) va > 1,4 theo yéu cau cia Bishop nén 100

hé dao dwoc xem la én dinh va phu hop voi 5

yéu cu bai toan.

Nhw vay viéc lya chon bién phap neo
voi budc neo 1a 1,6m va cé st dung khéi
gia cwdng dat tai chan twong dé 6n dinh hé
twerng chén cla cong trinh 1a hop li cho cong
trinh v&i dia chét tai thanh phd Ha Long.

Két luan

V&i nhirng céng trinh da thi cong twong
chan, khi thay ddi quy mé tAng ham ta cin phai xem xét téng
thé cac giai phap dé &n dinh va dam bao an toan chiu luc ctia
twdng chan hién hiru. Mét trong cac giai phap dé la st dung
neo trong dat hodc vang chéng trén co s lwa chon cac diém
dat neo, chéng phu hop. C6 thé xem xét bd sung thém cac
bién phap gia ¢b nén d4t phia ngoai twéng chan hoac trong
twdng chan & day hé dao bang dét gia cb xi méng.

Viéc khao sat tinh toan dwa trén khao sat phan mém
Plaxis 2D béang tai cong trinh IGG Ha Long khi tdng s6 hdm
t 02 hAm 1&n 04 ham trong diéu kién twéng hdm da thi cong
trwdc d6 bang neo dat két hop gia cworng chan coc béng dat
trén xi mang cho thay day la giai phap hoan toan kha thi, cac
két qua chuyén vi 1a kha nhé va én dinh hé dao dam bao Ién

163.6

1361

Paolan 2 Pao lan 3
Céc budc dao

—8—Budc neo 2m

103 . . " :
Baolan 1 Paclan4 Paclan s Bay mdng

—&—Buoc neo 1,6m

Hinh 15. M6 men cua tudng chan

hon hé sé an toan tdng thé theo yéu cau cua tiéu chuén. Giai
phap nay sé& gilp chi dau tw khéng phai pha d& hé coc vay
cli da thi cong trwdc d6 ma hoan toan cé thé tan dung nhung
van dam bao an toan trong thi cong hé dao.

Giai phap tang sb tang neo va slr dung khéi gia cudng
dét tai chan twong chén hoan toan phu hop voi digu kién
dia chat khu vuc cong trinh IGG Ha Long. Dé ap dung giai
phap nay tai khu vuc cé diéu kién dia chat khac 1a chwa thé
khdng dinh dwoc bdi kha nang chiu lwc clia neo phu thudc
rat Ién vao dat nén, khong thé si dung cho dét yéu. Tuy
nhién, day cling 1a moét giai phap téi wu, cé thé st dung dé
khao sat bang mé hinh sé tai cac céng trinh cé diéu kién dia
chat khac nhung cé nhu cau thay ddi twong tw céng trinh
IGG Ha Long./.
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