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Tém tit

Hién nay, ciing v&i sy phat trién vé kinh t& va xa hoi Viét Nam, cic toa nha cao tang cung
v6i hé théng ting ham ngay cang dwoc chu trong va phat trién xay dung & cac thanh phd 16n.
Tuy nhién, viéc danh gia sy 6n dinh cua cac tang him nha cao tang trong qua trinh thi cong dudi
anh hudng cua nudce ngém van chua duoc chii trong nghién ctru, dic biét 1a tinh tham cua cac lop
dat da noi bd tri cac tang ham. Bai béo nay di sir dung phuong phap phan tir hitu han FEM (phan
mém Plaxis2D) dé thiét 1ap mo hinh mot ho mong tang ham nha cao tang dang dugc thi cong va
dugc bao vé boi cac tudong chin bé tong cot thép trong cac diéu kién dia chét cu thé. Bang viéc
thay dbi tinh chat tham ciia cac 16p dat chira thanh hé méng trong mé hinh duoc xay dung, trén
cac két qua thu duoc, s¢ dua ra cac nhan dinh v& sy anh huong ctiia nude ngém t4i sy On dinh cua
cac hd mong tang hAm nha cao tang, tir d6 kién nghi cac bién phap dé khic phuc.

Tir khéa: do tham, anh hieong, tang ham nha cao tang; on dinh; phwong phdp phan tir hitu han.

1. Tong quan nghién ciru

Ngay nay, cung v6i viéc phat trién manh mé& cua kinh té va doi séng ctiia nguoi dan dugc
néng cao, cac cong trinh xay dung, déc bi€t la cac cong trinh nha cao tang c6 ting ham da duoc
xdy dung va gia tang ca vé so luong 1an chat luong tai cac thanh pho 16n tai Viét Nam. Hau hét,
céc thanh phd 16n ciia Viét Nam c6 vi tri tai Dong bang song Hong va Pong bang song Curu
Long hodc 1a cac thanh phé ven bién, do do, cac cong trinh nha cao tang voi cac ting ham s&
chiu anh hudng rat nhiéu boi muc nude ngam khu vie noi xay dung.

Hién nay, mot s6 nghién ciru va cac phuong phap tinh toan anh huéng cta nudc ngam tdi
cac cong trinh ngam tai Viét Nam va trén thé gidi da dugc cong bd. Nam 2009, Korff da cong bd
mdt s6 két qua nghién ciru v& su pha hoai hé mong ngdm dudi anh hudng cia nudc ngdm. Trong
nghién ctru ctia minh, Korff di nhan thiy sy mét 6n dinh ctia hd mong xuat hién cing voi sy ting
d6 lun tai cac diém nam sau lung tuong chin giir 6n dinh cho hd moéng, cac hién twong nay s&
gdy anh hudng 16n dén sy on dinh va ton tai cta cac két cau cong trinh. Ngoai ra, nghién ctru ctia
Nguyen and Phienwej, 2015 ciing d4 ching minh rang nuéc ngam cé thé xam nhap vao hé dao,
tir 46, c6 thé gay ra hién tuong pha hoai twdng va hé moéng trong qua trinh thi cong cac cong
trinh ngam. Lién quan vé tac dong ctia dong tham trong qua trinh thi céng dén sy on dinh hé dao,
nhiéu tac gia nhu Ou, 2006, Ergun, 2008, Sadeghpour va cong su, 2008, Vermar va cong su.,
2013 da cong bd cac phuong 4n ha muc nudc ngam, cing nhimg du doan chuyén vi tuong vay
va mit dat nén sau lung tudng chin. Mot sé cong bd di dua vao cac két qua quan tric sy Iin va
d6 phat trién sy lan nay cua moi truong dat xung quanh hd dao cong trinh dudi tac dong cia
nude ngam, cung véi gia tri do ap luc nude tir giéng bom hut két hop véi mé phong sé (Wang va
cong su, 2012) da dua ra cac nhan xét vé anh hudng cua dong thAm trong qua trinh thi cong dén
s on dinh cia hd dao cong trinh ngdm. Tuy nhién, nhin chung vé&i cac cong trinh ngdm noi
chung va cac tang ham nha cao tang noi riéng, chua c6 nhiéu cac nghién ctru, tir d6 dua ra cac tai
lidu, huéng din viéc tinh toan va thiét ké cho cac ddi twong nay khi chiu anh huéng cia nude
ngém. Dac biét, voi sy thay ddi lién tuc cta cac muac nudc ngﬁm do nhiéu nguyén nhan, nhu:
nguyén nhan thoi tiét, nguyén nhan khai thic qua mic nudc ngam, nguyén nhin xay dung céac
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cong trinh 1an can... Diéu nay doi hoi phai cé céc nghién ciru, tinh toan nghiém tuc su anh
hudng ciia nude ngam téi sy on dinh cac ting hAm nha cao tang, tir 46 méi c6 thé dam bao su an
toan ctia cac ting him nha cao tang trong qua trinh thi cong va sir dung khi chiu anh hudng cia
nudc ngam.

2. Cac dinh luat ly thuyét vé tinh thAm ciia nuée
2.1. Pinh lujt thim duong thang (dinh lujt thim Pacxi)

Pay 1a mot trong nhitng dinh luat duge dua ra tir cac két qua thi nghiém. Pinh luat nay c6
ndi dung nhu sau (Truong Quoc Quan, 2017):

Pacxi di rat ra két luan rang lugng nuéc tham Q qua dat trong mot don vi thoi gian ty 18
thuan voi hiéu myc nudce trong ong do ap Ah va dién tich tiet dién mau .», ty 1€ nghich voi
chicu dai cdt dat [; theo hé so ty 1€ k:

Ah

an 1
le (D

Trong dé: Q 1a lugng nudc thAm qua dit,

) ty 1¢ dac trung cho tinh tham nudc cua dat, duogc goi la h¢ s6 tham.

K dugc xac dinh theo cong thic:

2
k — 7/r0 n
817
Trong d6, n 1a 6 nhét cia nude thim; ry 1a ban kinh cia dudng éng twong duong néu mo
hinh héa méi trudng 16 réng thanh mdi truong cac dng nho bang nhau; n 13 d6 16 rdng trong dat
dang nghién ctu; y1a dung trong cua nudc.

2

2.2. Dinh lujt thim phi tuyén
Trong cac mdi truong c6 16 rdng 16n va khi ¢ gradient ap luc tham I6n s& xuat hién hién
tuong tham roi, van toc tham (v) dugc xac dinh theo cong thuc (Truong Quoc Quan, 2017):
v="kJ 3)
Tur cong thirc nay, co thé rat ra két luan 1a khi ¢6 hién tuong thiAm rdi thi van tdc thim ty I¢
thuan bac 1/2 véi gradient thuy luc.

Néu tang dit da co su khong ddng nhit 16n vé tinh tham, nhu trudng hop c6 cac tang da
karst hoa xen k& tang da kém nut né thi dong tham kha phtec tap. Theo Dupuit, gitra van tdc tham
va gradien ap luc c6 quan h¢ bac 2 nhu sau:

J=av+bv? 4)
Trong d6, a va b 1a hé s6 phu thudc vao dang chuyén dong cua nudc dang nghién ctru.
Khi vén td¢ thim nho, phuong trinh Dupuit s& c6 dang:
J=av ®)]

Luc nay, dung theo dinh luat Pacxi, c¢6 v = J_ kJ .
a
Khi vén toc tham 16n, lac nay phuong trinh Dupuint c6 dang sau:
J=bv’ (6)

Theo tac gid Engelund, néu dat - 1a hé s6 tham phi tuyén thi:
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Trong do, o, dugc xac dinh nhu sau: ¢, = 0,11 khi k > 1 cm/s, o, = 0,18 khi k = 0,5
em/s, o, = 0,3 khi k tién t6i gia tri 0.

3. Tinh toan anh huéng cia do tham nwéc ngam téi sw 6n dinh ho méng tang ham nha cao tang

Tang ham nha cao tang c6 thé dugce coi la mot dang cong trinh ngam nam nong, gan mat dat
nén s€ bi anh huong lon khi c6 nude ngam tac dung vao. Do nguyén nhan nay, ting ham nha cao
tang 1a mot trong nhimg dbi tuong can nghién ctru ky khi chiu anh huong cua nude ngam dac
biét 1a hd mong cua tang him nha cao tAng khi trong qua trinh thi cong. Co thé nhan thdy, khi thi
cong cac ho moéng nha cao tang, dic biét la cac h6 moéng da dugc thi cong tuong vay bao vé
trude thi can co nhitng nghién ciu vé anh huong cua dong dat t6i sy on dinh va ton tai cla
chung. Cac tuong vy bao vé hé moéng ting hidm nha cao ting, dudi anh huéng cua nude ngam
6 thé bi bién dang, dich chuyén va tham chi la bi pha huy. Piéu nay s& 1am anh hudng rit 16n
den su On dinh, ton tai ciia cic cong trinh ting ham noi riéng va toan bd cac cong trinh nha cao
tAng n6i chung. Nhu di biét, cic twdng vay ctia hé mong tang ham nha cao tang thuong duoc
thiét ké dé ngoai tac dung giir 6n dinh cho thanh hd dao ting ham trong qué trinh thi cong thi con
¢6 mot s6 tac dung, nhu: 13 mot bo phan chiu lyc ciia mong nha cao tang; 1a thanh vach cua cac
tang ham va co kha ning chong lai ép luc, dich chuyén cua dat & xung quanh thanh hé dao tang
ham cing nhu c6 kha nang chong lai nudc ngdm xung quanh hé dao. C6 3 phuong phap thi cong
tang ham nha cao ting c6 thé duoc sir dung trong qua trinh thi céng, bao gdm: phuong phap thi
cong Bottom up; phuong phap thi cong Topdown va phuong phap thi cong Semi-Topdown. Tuy
theo tung phuong phép thi cong ma tuong vay phan hé dao cua tang ham nha cao tang s& dugc
thiét k& va gia ¢6 khac nhau. Khi chiu anh huong cua nudc ngam tuong vy va phan nén dat ¢
dudi day ciia hd dao c6 thé co nhimng phan tmg khac nhau va can phai tinh toan cu the cho céac
tuong vay cing nhu cac bo phén gia cuong, tang cing cho tuong vay (hé thong dam giang theép
hinh Shoring-kingpost) de ¢6 thé chiu duge cac tac dong cua nudc ngam toi twong vay va ho
mong tang ham nha cao tang Trong bai bdo nay, mot hd méng tang him véi diéu kién cu thé da
duogc thiét 1ap bang phan mém Plaxis2D, sau khi cac tuong vAy ctiia hd mong di duoc xdy dung
va thiét lap, tac gia d tién hanh thay doi cac hé sé thim clia l6p dat chira day cua h6é méng nha
cao tang. Tir cac phan ng cua tuong vay va dit nén & day | hé mong, ¢6 thé dua ra cac nhan xét
va céc giai phap gia cuong dé tuong vay va day hb mong tang ham nha cao tang c¢6 thé 6n dinh
cling nhu 1am viéc binh thuong trong diéu kién chiu anh hudng cia nude ngam no6i trén. Cac tinh
chat cuia cac 10p dat, noi chira dung hé méng ting ham nha cao tang dugc thé hién trong bang 1.
Mo hinh két cau tudng vay va thép gia cb chit H lam viéc theo ché d6 dan hoi Elastic. Cac 16p
dat bao quanh hé mong sir dung ché do Hardening soil.

H6 moéng nha cao ting va két cau tudng vay va thép chit H duogc thiét 1ap véi cac thong sb
sau day:

Chiéu rong cua hé mong la 20 m; chiéu sau cua hd méng tang hém 1a 15 m; két cAu chéng
giit cho hé mong tang ham nha cao tang: Sir dung tudng vy c6 mat cit ngang 13 hinh chir nht,
v6i chiéu day d = 0,6 m Tuong vay duoc ché tao bang bé tong cot thép voi cac chi sd: EA; =
162¢e> kN/m; EA, = 486¢° kNmz/m, w = 10.2 kN/m/m; v = 0.2. Thép hinh chii H dugc st dung dé
lam h¢ dém cosering gitr on dinh cho tudng hd dao ting hdm nha cao ting véi cac thong sb: EA
=3.617e° kN; Lspacing= 5 m;

Tang ham dugc thi cong voi phuong phap Bottom-Up theo quy trinh: Pau tién xay dung cac
tudng vay dé giir 6n dinh cho hé dao tang ham nha cao tang, sau do, tién hanh dao 1an lugt cac phan
cta hd ddo. Giai doan 1 1a dao khoang hd dao c6 chidu sau tir mit dat t&i cao do day la H;=3.1 m;
tiép theo 1ap dung cac dam chit H dé giir on dinh cho phan tuong vay trong khoang ham vira dao tai
cao d¢ L;=-2.4 m. Giai doan 2 dao khoang hd dao thir hai co cao do day 1a Hy=-6.2 m va lép dat
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dam thép hinh H & cao d6 L, = -5.5 m. Giai doan 3 la dao khoang hd dao ting ham t&i cao do day
Hs=-9.3 m va thép hinh H tuong ng dugc lip ¢ cao dd L3 = -8.6 m. Giai doan cudi cing la dao
hé méng t6i cao d6 day 1a Hy= -15 m. Tién hanh lip dung thép hinh chir H tiép theo ¢ cao do
day 1a Ly=-11.7 m. Trudce khi tién hanh dao va thi cong hé dao ting him nha cao tang nay, tac
gia da tién hanh chat tai tac dung xung quanh khu vuce bb tri hd dao va c6 xét dén ca qua trinh cb
két cia mdi trudng dat xung quanh hé dio khi chiu tai trong tac dung (hinh 1). Dé dam bao khong
chju anh hudng cua cac diéu kién do cc cong trinh 1an can khac gay ra ciing nhu dam bao ving
nghién ciru dat trén nén dat cimg, ving nghién ctru da duoc thiét 1ap véi kich thude chidu ngang
14 100 m va chiéu sau 14 40 m. Ciing luu ¥ 14 tic dung ctia myc nude ngam ciing duge xét dén va
muc nude ngam sé ha dan theo tién d6 dao cta cac phan hd méng ting ham nha cao tang.

Bang 1. Tinh chat ciia cdc I6p dat chira hé méng tang ham nha cao tang

Tinh chit Lép I Lép 11 Lép 111 Lép IV Lép V
Chidu day, m 1.8 5.7 11.7 163 45
Dung trong, y, , kN/m’ 19 15.9 19.9 20.5 20.6
Dung trong,y , kN/m’ 20 16 20.2 20.8 21.1
H¢ s6 thim, k,=k,, m/ngay 86.4 8.64¢” 0.0864 8.640 0.864¢™
EX «Pa 20000 4000 15000 15000 30000
EX kpa 20000 4000 15000 15000 30000
E™ xpa 60000 12000 45000 45000 90000
®,d9 30 25 29 31 29
C, kPa 25 3.5 103 1 2.09
v 0 0 0 0 0

Hinh 1. M6 hinh hé méng.
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Hinh 2. Myec mede ngam bién doi theo tién do thi cong.

Hinh 3. Cdc bude thi cong hé dao.

Truong hop 1: Dit nén ho mong bao hoa nwoc
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Hinh 4. Bién dang ciia twong vdy va déay ho Hinh 5. Ap luc nwée 16 rong duwdi day hé méng

mong trong truong hop dat ¢ day hé méng bao  trong trwong hop dat & ddy ho méng biao hoa nudre.

hoa nuoc.
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Hinh 6. Biéu @6 momen M xudt hién trong twong
bén phia trai cua ho dao trong truong hop dat
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Hinh 7. Biéu do lic cdt Q xudt hién trong twong
bén phia trdi cua ho dao trong truwong hop dat nén

bado hoa nuoc.
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Truwong hop 2: Dit dwéi ddy hé méng khéng thim nwéc véi hé sé thiam rit thap, k = 0.0846 m/ngay.
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Hinh 8. Biéu do luc doc N xuat hién
trong tuwong bén phia trdi cua ho dao.
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Hinh 10. Bién dang cua twong chan va day hé méng
khi lop dat dudi day ho mong khong tham nudc.

18 D UD BN X3 DR MM 9N 4@ BE EX M® G4 EN AR ED ne RN WK
Tt e e e e i e sl M A L R

x4 "
b | L1
s
-
= L1
-
-
e L
= %
a
= u
s
]
- {1}
E -
a
b *
T sinplorasments. o | [sioied wp B0 Tl
b Puur e 340 P B T

Hinh 12. Bién dang ciia twong vy trdi hé ddo.

M vt = I 1 e 0 e

Hinh 9. Biéu dé dich chuyén ciia twong viy

bén phia trai cua ho dao.

Hinh 11. Ap lyc nuoc 16 rong
duaoi day ho dao.
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Hinh 13. Biéu do momen xuat hién trong
twong trdi cua ho dao.
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Hinh 14. Biéu do luc cdt (0] xudt hién
trong twong trdi cua ho dao.
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Hinh 15. Biéu do luc doc N xuat hién
trong tuwong trdi cua ho dao.

Trwong hop 3: Dit ¢ I6p 3, dwdi ddy ho dao tham nwdc voi hé so thim k = 84.6 m/ngay

mesh |u] (scaled up 5

Madmum vakue = 0,06050 m (Blemant 2091 at Node 12028)

Hinh 16. Bién dang ciia day hé dao trong trirong
hop 16p dat dwoi day.
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Hinh 18. Tong dich chyyén cua tuong
bén phia trai ho dao.
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Hinh 20. Biéu do lyc cdt Q trong twong
phia trdi cua ho dao.
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Hinh 17. Ap lwc 16 rong mede ngam.
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Hinh 19. Biéu do momen xudt hién
trong twong phia trai.
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Hinh 21. Biéu do luc doc N xudt hién
trong twong phia trdi.
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Bang 2. Noi luc va dich chuyén cua twong vay va nén dat dwoi mong ho dao

Noi luc xnat hién trong tudng vay va Phuong éan 1 Phuong 4n 2 Phuong 4n 3

dich chuyén cua tudng vy bao vé hé | (I6p détday hd | (16p dat ddy ho dao | (16p dat déy hd dao
dao dao bao hoa) khong c6 tinh tham) c6 tinh tham)

Momen, My, (kKNm/m) 834.4 811.9 611.5

Luc doc, Ninax (kN) 484.4 350.8 377.0

Luc cat, Quax (kN) 616.7 604.5 411.2

Dich chuyén tuong vay, dmay, (M) 0.07597 0.0663 0.0434

Dich chuyén nén hd dao, Upay, (M) 0.2535 0.2797 0.0605

Tir cac két qua thu duoc trong 3 truong hop nghién ctru nhu trén, c6 thé nhan thay 1a trong
truong hop 16p dat thir 3 bio hoa khi d6 ap luc nuéce 16 rong dudi day hd dao co tri tuy @t d6i 16m
nhét 1a Pwater = 367.9 kN/cm? va ltc nay, bién dang 16n nhét cua 16p dat d day hd dao U =
0.2535 m. Trong truong hop 16p dat tha 3 duoc coi la thim voi hé sé thim k, = ky = 86.4
m/ngay, lic nay bién dang 16n nhit cua l6p dat & day hé dao 13 uma = 0.06 m, &p luc nude 16
rong & dudi day hd dao dat gia tri tuyét dbi 16n nhit 13 pyaer= 367.3 kN/cm®. Trong truong hop
16p dat thtr 3 duoc coi 1a khong thim v6i hé s6 thim k, = ky=0.0864 m/ngay, luc nay, bién dang
16n nhat cua l6p. dat & day hb dao la Una = 0.2797 m, ap luc nuoc 16 rong & day hé dao co tri
tuy¢t dbi 16n nhit 1a Pwater = 373.3 kN/cm?. Dya vao cac két qua vé dich chuyén va cac ndi luc
xut hién trong tudong chén phia bén trai cia hd mong (Hinh 4 - Hinh 21), dugc thé hién trong
Bang 2, c¢6 thé thay rang, trong trudng hop 16p dat dudi diy hdé mong bdo hoa, momen xuat hién
trong tuong chan 1 My, = 834 kNm/m, dat gia tri 16n nhét. Tiép theo, momen trong tuong vay
trong tru’ong hop dat khoéng thim co gia tri My = 811.9 kNm/m. Cudi cung, momen co gla tri nhé
nhat xuét hién trong tuong vay bén trai cua hé dao khi 16p dit ¢ day hé dao ) mong la tham, voi
M, = 611.5 kNm/m. Két qua nay cing hop ly véi cac gia tri ap lyc nude 16 réng xuat hién ¢ day
moéng hd dao va gia tri bién dang, dich chuyen cua tudng vay trong timg truong hop tuong tng.
Giai thich cho hién twong néi trén, c6 thé nhan dinh sy xuat hién ciia nudc ngam da anh huong
dén cac gid tri noi luc, dich chuyen cua tuong vay cling nhu cac gia tri bién dang cua dat day ho
dao. Trong truong hop 16p dat duéi day_ ho dao bdo hoa, luc nay, 16p dat bi giam kha niang chiu
luc do su xudt hién cua nudc trong cac 16 rong va cac 16 héng khac trong dét. Véi truong hop dat
tham v6i hé s6 thdm 16n, nude dugce giai phong va dich chuyen qua 16p dat, do do, tuy bi anh
hudng mot phan boi nude tham qua nhung 16p dat ¢ day hd dao van con kha ning chiu luc tdt
hon truong hop dat bi bdo hoa. Truong hop 16p dat ¢ day ho dao khong tham, lic nay, l6p dat bi
chiu anh hudng rat 16n boi 4p luc nude 16 rdng va boi dong nude ngam, do do, 16p dat & day
mong ho dao co bién dang 16n va cling chiu tai trong tic dong 1on, tir 46, truyén vao tuong vay
gay ra céac hi¢n tugng nai trén.

4. Két luan

Nude ngam la mot trong nhiing yéu tb c6 thé gdy anh huong dén su 6n dinh cua cac hd
moéng, ting him nha cao tang. Trong bai bao nay, bang viéc sir dung phuong phap phan tur hitu
han FEM bang phan mém Plaxis2D, tc gia da xay dyng mdt mo hinh hd mong nha cao tang co
cac ting ham d¢é tir 46 thay ddi cac thong s6 vé kha nang tham cua 16p dat chira day ctia hd méng
nha cao tang. Dua trén cac két qua thu duoc tir cac truong hop nghién clru trong bai bao, bao
gom truong hop 16p dat & day hd mong bao hoa nudc, truong hop 16p dat o day hd mong khong
thim nuo‘c va trudng hop 16p dat ¢ day hé mong c6 tham nudce v6i hé sb tham cao, c6 thé rit ra
mot s6 két luan nhu sau:

- Tinh thim cua cac l6p dat chtra hé mong nha cao tang (dac biét 1a 16p dat co chira day hd
mong) s€ anh huong rét nhidu dén do 6n dinh cua day hd mong. Qua cac két qua khao sat, co thé
thay, khi dat & day hé mong bdo hoa nudc hay dat c6 hé s6 tham nho thi bién dang cua dat & day
h6 mong tang cao, co kha ning gay mat 6n dinh cho hd dao;
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- Trong ba truong hop khao sat, ¢ thé nhan thay 1a d6 dich chuyén cta tuong vdy 1on nhét
trong trudng hop dat dudi nén day hd dao 1a bio hoa nude, tiép theo 1a truong hop 16p dat dudi
day h6 méng khong tham nuée. Truong hop 16p dat dudi nén déy ho dao c6 tham nuée véi hé sb
tham 16n thi tuong vay it bi dich chuyén va bién dang nhét. Pay cling la van d¢ can cha ¥ khi
thiét ké, thi cong cac tng ham nha cao ting va cac cong trinh ngdm niam trong cac 16p dit co
tinh chat thdm khac nhau.
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