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Tém tit:

Trong hoan canh hién nay, nha cao tang ra doi la mét hé qua tat yéu cia viéc tang dan
6 do thi, thiéu ddit xdy dung va gia ddt cao. Tuy nhién, khi xdy dung thém 1 céng trinh can
phdi quan tam dén viéc tai trong cong trinh tac dung lén nén sé kéo theo cdc céng trinh lin
can bi hin xuéng hodc bi troi. Cang ra xa céng trinh, mirc d¢ anh hwong tang thém do xdy
dung cong trinh dén cdc céng trinh lan cdn cang giam va dén mét giGi han ndo dé sé khong
gdy dnh hwong nita. Bai viét nay sit dung phan mém Plaxis 2D dé tinh bién dang nén khi xdy
dung Toa nha van phong lam viéc tai so 12 Tran Quang Khdi anh hwéng dén bién dang nén
cho dé Hitu Hong.

Tir khoa: lin, bién dang nén, tii trong

1. M¢ dau
Khi xdy dyng thém 1 cong trinh trén nén dt ty nhién thi dudi tac dong cua tai trong cong
trinh tang thém, ban than cong trinh s& bi 1an xuéng mot gia tri nao d6 kéo theo cac cong trinh
lan can bi lun Xuéng hodc bi troi 1én tuy thudc vao diéu kién dia chat cong trinh, gia tri tai
trong va do sau tai trong tac dung. Cang ra xa cong trinh, mic d¢ anh huong tang thém do xay
dung cong trinh dén cac cong trinh 1an can cang giam va dén mot gidi han nao d6 s& khong
gdy anh huong nira.

Dé Hiru Hong 1a cong trinh cap qudc gia, moi sy ¢b do dia k¥ thuat de doa dén su lam
viéc binh thuong cia dé déu c6 thé giy ra nhiing anh hudng nghiém trong dén tinh hinh dan
sinh — kinh t& — xd hoi. Do d6, khi xay dung cong trinh gan dé can phai tinh toan dé loai trir
hét cac yéu t6 bét loi cho dé.

Dy an dau tu xay dung cong trinh Toa nha van phong lam viéc tai s6 12 Tran Quang
Khai — Hai Ba Trung — Ha Noi 1a cong trinh dugc xdy dung gan dé Hiru Hong. Dé dam bao
cho su 1am viéc 6n dinh cua dé cling chinh 1a dam bao an toan cho déan sinh khu vuc trong d¢,
can kiém tra anh hudéng cua dia ky thuét dén diéu kién lam viéc cta dé Hitu trudce khi xay
dung.

Anh huéng cta cong trinh xay dung gan dé dén diéu kién 1am viéc cua dé duoc xét
qua céc van dé sau :

- Lun thém ciia dé va nén dé vi ieng sudt ting thém do xdy dung cong trinh
- Tdc dung chéng tham ciia tang phii chéng tham bi giam hodc bi mit
- Sw héa long ciia dit nén
Trong nodi dung ctia bai bao nay, nhoém tac gia chi dé cap dén viéc tinh toan dam bao 6n
dinh cho su 1am viéc cua dé khi tinh dén tmg suat ting thém do xay dung cong trinh din dén
lam tang d6 ltn cta dé va nén de.
2. Co s6 Iy thuyét:

Khi xay dung cong trinh, tai trong cong trinh thuong phan bd doc theo chiéu rong b véi quy
luat nhét dinh va khong ddi doc theo chiéu dai I ciia mong

Néu chiéu dai 1 cia méng (theo phuong y) v6 cung 16n thi bién dang cua dat nén theo
phuong do s& bang 0 (e,~ 0) va trang thai (mg suét trén moi mat phang thang dung bét ky xOz
vudng goc voi phuong y déu gidng nhau.
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Hinh 1. Phdn bé tai trong déi véi bai toan khéng gian
Trang thai ing suét bién dang nhu vay thudc bai toan bién dang phing va chi can tinh
toan ba thanh phan ung suat Gy, Oz, Ty, trén mit phang xOz. Bai toan Flament dwoc sur dung
dé tinh toan tng suét trong nén do mot dudng tai trong thang ding phan bd déu dai vo han.

Y.

Hinh 2. Phén bé tdi trong déi véi bai toan phang

Trén duong tai trong ldy mot vi phan chiéu rong dy, coi tai trong qdy nhu mdt tai
trong tap trung dP va ap dung cong thirc Boussinesq dé tinh (mg suat ting thém do, tai diém
M bt ky trong nén:
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Phan mém Plaxis 2D version 8.5 (Ha Lan) la phan mém dia k¥ thuat dya trén phuong
phap phan tir hitu han, chuyén ding cho phan tich bién dang va 6n dinh nén dat theo mé hinh
phang (hai chiéu). Duéi day chung t6i dung pham mém nay dé tinh toan lin ting thém khi
xay dung cong trinh dang xét.

3. Quy md, két ciu cong trinh

Cong trinh xay dung c6 quy mo 21 tang noi, 3 tang ham 1 tang tum nam & phia dong
cua dé Hiru Hoéng. Chiéu cao tang ham B3 13 5,5m; chiéu cao tang ham B2 1a 3,5m; chiéu cao
tang ham B1 14 4,0m.

Giai phap két cau phan than cong trinh 1a hé dam, san, cot, vach, 16i BTCT chiu lyc.
Giai phap thiét ké két cdu méng cong trinh 1a bé méng coc nhoi két hop voi hé thong vay
bang BTCT chay doc chu vi cong trinh.

Tang ham st dung két cu khung, san, vach, 16i BTCT do tai chd, tudng vay tang ham
thi cong bang phuong phap tuong trong dat.

Coc c6 tiét dién ¢p1500mm, day coc dugc ha vao 16p dét s6 6 va duogc thi cong bang
phuong phap khoan nh01 Tai trong lam viéc an toan cua coc theo thiét ké 1a 950T.

Dic diém dia ting cong trinh tir trén xuong dudi gdbm cac 16p chinh sau:

- Lép 2: Sét pha, xam nau, déo chay. Chiéu day 16p thay d6i tir (7,0+1,9)m.
- Lop 3: Sét pha, xam nau, déo mém. Chiéu day 16p thay déi tir (11,0+11,5)m.
- Lop TKSI1: Théu kinh sét pha, xam nau, déo chay. Chiéu day 16p thay doi tir

(6,0+7,0)m.

- Lop 4: Cat trung, xam ghi, chit vira. Chiéu day 16p thay ddi tir (11,0+11,9)m.
- Lép TKC1: Thau kinh cat thé 1dn soi san, chat. Chiéu day 16p thay d6i tur

(24,0+29,5)m.

- Lop TKS2: Thiu kinh sét pha, xam ndu, ghi, déo mém. Chiéu day 16p thay doi tir

(29,0+35,0)m.

- L6p TKC2: Théau kinh cét trung 1an san, xam ghi, roi. Chiéu day 16p thay doi tir

(29,0+37,0)m.

- Lép 5: Cat trung, 1dn san soi, xam ghi, chit vira. Chidu day 16p thay doi tir

(24,0+-37,0)m.

- L6p TKC3: Théau kinh cat trung 14n soi cudi, xam ghi, rat chat. Chiéu day 16p thay doi
tur (40,0+-51,0)m.

- Lép 6: Cudi soi 1an cat, xam ghi trang, rat chat. Chidu day 16p chua xac dinh do chua
khoan khao sat hét 10p.



Bdng 1. Cdc chi tiéu co Iy cua dit nén

KY

TEN CAC CHI TIEU HIEU VI Lép 2 Lép3 | TKS1 | Lép4 | TKC1 | TKS2 | TKC2 | Lép5 | TKC3 | Lép 6
D6 4m ty nhién W % 39.2 36.8 35.1 34.8
Khdi lwong thé tich Ve g/em’ 1.81 1.81 1.85 1.82
Khdi lwgng thé tich kho Ve g/em’ 1.30 1.33 1.37 1.36
Khéi lugng riéng A g/em’ 2.70 2.69 2.68 266 | 2.65 2.70 266 | 2.66 | 269 | 2.65
Hé s6 rong e - 1.080 1.035 0.957 | 1.032 0.999 | 0.999 | 1.011
Do rong n % 51.7 50.8 48.9 49.8
Do bio hoa G % 98.1 95.8 98.3 93.3
D06 4m gidi han chay Wi % 41.9 424 37.4 38.4
Do am gidi han déo Wp % 26.2 27.6 24.0 25.5
Chi s6 déo Ip % 15.7 14.7 13.4 13.0
Do sét Is % 0.830 0.617 0.828 0.713
Goc ma sat trong (Cit phing) ® do 9°02° 8°49° 7°06° | 34°35° 7°08, | 8°49’ |26°08
Luc dinh (Cat phang) C KG/cm? 0.155 0.117 0.111 0.122
Goc ma sat trong (Ba truc UU) Oy do 7°01° 7°28° 0.078 | 26°28°
Lyc dinh (Ba truc UU) Cuu KG/cm® 0.113 0.137 0.30
Do chuyén vi twong ddi £ % 8.6 7.1 15
Strc khang nén UCS KG/cm? 0.346 0.359 4
Hé s6 nén lun a cm?/KG 0.051 0.040 35.1 0.051
Ap luc tinh toan quy udc Ry KG/cm? 0.50 0.75 1.85 1.30 2.50 0.70 1.00 2.00 4 4
Mb dun bién dang Eo KG/cm® 20 50 1.37 110 200 40 50 175 450 500
Gi4 tri TB xuyén tiéu chuan SPT nhat/30 N 3 5 2.68 17 45 8 9 27 81 71

cm




4. Danh gia anh hwéng cia xay dung cong trinh dén lin cia dé
Pé danh gia do lan tang thém cua dé va nén dé khi xay dung cong trinh Toa nha vin
phong lam viée tai s6 12 Tran Quang Khai — Hai Ba Trung — Ha Noi, chung t6i tinh toan theo
quy dinh sau:
- Buéc 1: Tinh toan 6n dinh mai hé méng khi thi cong theo cong nghé top-down.
- Budc 2: Tinh toan lun cho ban than cong trinh: Tai trong tac dung 1&€n bé coc dugc
léy can clr vao tai trong lam viéc an toan cua coc theo thiét ké 1a 950T.
- Buge 3: Tu két qua tinh toan lin c6 duoc trén day lam diéu kién bién dé tinh toan lin
cho hé két cau dé va nén dé (Su dung cac phan mém dia k¥ thuat dé tinh toan).
4.1. Tinh todn kiém tra on dinh va su dich chuyén ciia mai h6 mong
Bdng 2: Tong hop chi tiéu co Iy cdc I6p dat tinh todn

Thong sb Ky hiéu/Pon vi| Lép2 | Lép3 | Lép 4 |Lép TKS2|Lép TKC2| Lép 5 | Lép 6
Mo hinh Model MC | M-C | MC | MC | MC | MC | M-C
Ung xir vat liéu Type Drained | Drained | Drained | Drained | Drained | Drained |Drained
Dung trong trénmue |- | 18,10 | 18,10 | 17,00 | 16,00 | 17,00 | 17,00 | 17,00
nuGc ngam
Dung trong dudimuc 3| 1820 | 18,70 | 20,00 | 18,00 | 20,00 | 20,00 | 21,00
nuGc ngam
Mo dun bién dang E  |kN/m®| 2.000 | 5.000 | 11.000 | 4.000 | 5.000 | 17.500 |50.000
Hé s6 Poat-xong v 035 | 035 | 030 | 035 | 030 | 030 | 025
Luc dinh ¢ |kNm?| 155 | 11,70 | 0,00 | 12,20 | 0,00 | 0,00 | 0,00
Goc ma sét trong 0 ° | 903 | 88 | 3458 | 7,13 882 | 26,13 | 35

4.1.1. Trinh tw tinh todn:
- Budc 1. Thi cong tuong vay
- Budc 2: Thi cong san tang 1
- Budc 3: Thi cong dao ting ham 1
- Budc 4: Thi cong san ting ham 1
- Budc 5: Thi cong dao tang ham 2
- Budc 6: Thi cong san tang ham 2
- Budc 7: Thi cong dao ting ham 3
- Budc 8: Thi cong san tang ham 3




4.1.2. M6 hinh tinh todn i ) )
St dung phan Plaxis 2D version 8.5 (Ha Lan) d€ giai bai toan bién dang phang theo
phuong phép phan tu hiru han.
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Hinh 3. M6 hinh tinh todn

4.1.2. Két qud tinh todn bién dang, on dinh
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Hinh 4. Bién dang tong thé sau khi thi cong ho méng
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Hinh 5. Chuyén vi ngang ciia cong trinh
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Hinh 6. Chuyén vi dimg ciia cong trinh
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Hinh 7. H¢ s6 6n dinh Msf = 2,16
Qua tinh toan nhan thay pham vi bién dang tong thé cta cong trinh sau khi thi cong mong
khong anh huong gi dén dé Hitu Hong
4.2. Tinh toan kiém tra d lin didy méng quy wéc ciia cong trinh
4.2.1. Xdc dinh tdi trong tic dung lén ddy khéi mong quy wéc

Téng s6 coc D1500 Neocl 26 coc
Tai trong 1am viéc an toan cua coc theo thiét ké Peoc 1045 T
Téng $b coc D1200 neoe2 83 coc
Tai trong lam viéc an toan cua coc theo thiét ké Peoc 715 T
Chiéu dai bé coc L1 80,2 m
Chiéu rong be coc Bl 37,1 m
Cao trinh day dai tinh toan -14,05 m
Chiéu dai coc ( tir day dai dén mili coc) h 389 m
Chiéu dai coc (tr day coc dén mat dat tu nhién) H 54 m
He s6 tai trong tinh toan trung binh ( hé s6 an toan ) hs 1,15
Téng dién tich mit bang ting him F 2786 m’
Hb khoan dia chét cong trinh tinh toan K1
Xéac dinh dung trong va gbc ma sat trong trung binh
hiéu da ok be @;'¢ e
TT fo,pel‘l‘ (‘:n { - /Zn3) Lép dat G;’go‘; ol ik
1 13,1 2 Lop 4 34,58 453,04 26,2
2 4 1,8 Lop TKS2 7,13 28,53 7,2
3 8 2 Lép TKC2 8,82 70,53 16
4 14 2 Lop 5 26,13 365,87 28
5 6,5 2,1 Lop 6 33 214,50 13,65
6 1 2 TKC 4 32 32,00 2
7 7,5 2,1 Lop 6 33 247,50 15,75
Tong 54,1 174,67 1411,98 108,8




Goc ma sat trong trung binh @g,"° = S 1)L = 26,10 do
Dung trong dt tir day dai dén miii coc yy = DY(TRARDIE 2,01 T/m’
Xac dinh kich thuéc mong khoi qui udc tai mii cQc :
Ly=L; +2.htgow= 118,31 m
B, =B; +2.h.tgoy= 7521 m
Tai trong tiéu chuan do phan than va san ting ham truyén xudng 16n nht :
P1 = ngc*Peoc/hs 523043 T
Tai trong dat tir day khdi mong quy wée trd 1én
Py = L*Bg*h*yw + ( Lq*Bg-F)*(H-h)*yy = 81.777,03 T
Téng tai trong tac dung 1én dy khdi méng quy udc
Py =P+P; = 57.007,46 T
Ung suit day khoi mong quy uée :
Qe = Pie/Lo/Bq = 107,55 T/m’
4.2.2. Xdc dinh trng sudt bin thin
hiéu da o 5¢ @i .
TT (ljopel? Sn ;] (T /Zn3) Lop dat G(();é(; 0i°1; Yi-li
1 2,8 1,83 Lép 1 8,82 24,69 5,124
2 9,1 1,82 Lép 2 9,03 82,20 16,562
3 13,1 2 Loép 4 34,58 453,04 26,2
4 4 1,8 Lop TKS2 7,13 28,53 7,2
5 8 2 Lop TKC2 8,82 70,53 16
6 14 2 Lép 5 26,13 365,87 28
7 6,5 2,1 Lop 6 33 214,50 13,65
8 1 2 TKC 4 32 32,00 2
9 7,5 2,1 Lop 6 33 247,50 15,75
Téng 66 192,52 1518,87 130,49
Dung trong dét tir day dai dén miii coc yy, = (i L2l = 1,98 T/m3
Tong tai trong ban than tac dung 1én day khdi méng quy ude
Ppi = Lg*Bg*H*yy, = 50.028,51 T
Ung suat ban than day khéi mong quy udc :
Qot = Py/Ly/By = 106,76 T/m’
0,2%qp; = 21,35 T/m*
c. Xdc dinh vmg sudt gdy lin :
el = Gie Qo = 0,78 T/m* <0,2%qy = 21,35 T/m’

d. Ket lugn :

Qua két qua tinh toan trén day cho thiy tai ddy mong quy udc, (mg suat gay lin nhé hon 0,2
lan ng suét ban than. Vay cong trinh da hoan toan tat 1an nghia 1a viéc xdy dung cong trinh
khong gay tang ltn cho dé Hiru Hong

Két ludn: Phan mém Plaxis 2D cho phép x4c dinh trang thai img suét, bién dang ctia
ban than két ciu, dt nén xung quanh va cic qué trinh twong tac giita dit nén, két ciu bén trén
va két cau cong trinh ngam. Khi tinh toan 1un cho mot cong trinh cho thdy chuyén vi cua



tuong gitt mai hé moéng 1a khong dang ké, hé s6 6n dinh cua méi trong pham vi cho phép,
cong trinh da hoan toan tit lun, didu nay c6 nghia khi xdy dung cong trinh khong lam cho
cong trinh 1an can bi ting thém d6 lan.
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Abtract
SAFETY AGAINST SETTLING FOR THE NEAR BY DYKES AS THE CONSEQUENCE OF THE

OFFICE BUILDING

Nowadays, the appearance of multistory buildings is an inevitable consequence as a
result of the increase in the urban population, the lack of land for houses and the rise in the
land’s price. However, when a building is constructed, the impact of its load to the foundation
might lead to the settlement or heave of near by structures. In general, the further the distance
of the nearby structures, the less the influence of the increase deformation affect and when
this distance keeps increasing to a certain limitation, this influence is almost zero. This paper
uses Plaxis 2D software to calculate the deformation of the foundation for a multistory
building located at 12 Tran Quang Khai and its impact to the deformation of Huu Hong dyke.

Keywords: settlement, deformation, loading



