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Phan tich chiéu sau ho dao co6 xét den
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TU KHOA TOM TAT
Hb dao sau Bai bdo phan tich chidu sau hé dio c6 xét dén chuyén vi giéi han ciia cong trinh him dwong sit
Tunnel

(Tunnel) trong qué trinh thi cong ctia dy 4n c6 ting hdm sdu ndm gin tuyén Tunnel bing phwong phap
phin t¢ hitu han. Treong hop phén tich 13 mét cong trinh thuc té tai phuwong Bén Nghé, Quan 1,

TP.HCM. Dy 4n quy mé 5 hdm (chidu siu dio 1én dén 23m) va khoang cdch cong trinh dén tuyén

Chuyén vi gi6i han Tunnel

Tunnel 12 40 m. Toan bd qua trinh thi céng ctia du 4n dwgc mé phong bing phwong phap FEM véi su
trg gitp clia mém Plaxis 2D va m6 hinh d4t dwoc sit dung 12 m6 hinh Hardening soil. Buéc diu, bai bdo
kiém chting viéc lua chon céc théng sé diu vio ctia mé hinh bing viéc so sanh két qua phan tich
chuyén vi twdng vay giita m6 hinh va quan tric & hién tredng. Tiép theo d6, mé hinh Tunnel canh céng
trinh hé d3o sau duwgc dwa vao qua trinh mé phong dé tién hanh phan tich anh hwéng cta qué trinh thi
cong hb dao sau dén chuyén vi ctia tuyén Tunnel. Khoang cach tit hé dao dén Tunnel duoc thay dbi dé
dwa ra nhitng dénh gid vé chiéu sau ddo tbi da, khoang cach téi thidu dé& dam bao nhiing yéu ciu
nghiém ngit v& gi¢i han chuyén vi ctia tuyén Tunnel. Két qua cho théy chidu sau dao ti da cho phép
giam dang ké khi hé dio sau dat gin khu vie Tunnel. Khoang céch téi thiéu dé dam bao du an hé dao
siu twong tu c6 thé duvgc thie hién trong twong lai la 40 m.

KEYWORDS ABSTRACT

Deep excavation

The paper presents an analysis of the depth of a deep excavation considering the limit displacement of
Tunnel adjacent tunnels. This case study is a real project located in Ben Nghe, District 1, Ho Chi Minh City. The
Limit lateral displacement building has five basements with an excavation depth of 23 meters. The distance between excavation
and Tunnel is 40 meters. The excavation progress is simulated by the finite element method (using
Plaxis 2D software). The Hardening soil model is adopted to describe the behavior of soil. The back
analysis is implemented to propose the suitable input parameters of soil model by comparing lateral
displacements of retaining-wall from FEM results and measurement. Then, the Tunnel model is added
with different distances to the excavation for analyzing the relationship between depth of the excavation
and limit displacement of Tunnel. The results show that the limit depth of excavation is strongly
reduced to satisfy the requirements of limit displacement of adjacent tunnel. Additionally, the limit

distance between a deep excavation and an adjacent tunnel is 40 meters.

1 Pit van dé bi kém theo nhitng yéu cau d6 chinh 1a viéc thiét ké va thi

Hién nay, tai cic d6 thi 16n ctia Viét Nam nhu tha d6 Ha Néi,
thanh phd HS Chi Minh ... tdc d6 phat trién kinh té va d6 thi héa rat
16m, dién tich dit xay dung co so ha tdng cang ngiy cing hep di,
cling véi nhu ciu st dung 16n khi phin 16n ngudn lao déng déu tap
trung v& cac d6 thi nay. Tinh hinh giao thong trong thanh phé gia
tang khién chinh quyén phai xem xét cic kha ning ting cudng ning
lyc ctia hé théng vén tai bing cach xdy dyng cic tuyén tau dién hoic
duong bé méi. Phuong 4n hién nay dang dugce thuc hién tai thu d6
Ha Noi va thanh phé Hd Chi Minh 14 x4y dung tuyén Tunnel dé thoa

man nhu cau van chuyén.
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cdng cac dy an ham gin tuyén Tunnel phai dam bao an toan cho cac
két cau trong hAm va két cAu ctia tuyén Tunnel. B&i vi tuyén Tunnel
da duoc thi cong trwde va hinh dang éng tron du sudt chiéu dai nén
viéc thi cong hd dao sau sé 1am xdo trén tng sudt tic dung 1én thanh
tuyén Tunnel v c¢6 nguy co sé gy cdc hau qua 16n néu khéng duoc
thiét ké va tinh to4n ki cang.

Pa ¢6 nhidu nghién cttu trong nudce [1-3] va ngoai nudce [4-7]
v& h6 d3o sdu. Tuy nhién, nghién ctu nay tap trung vao phan tich
théng s6 diu vio ctia mo hinh dit va @ng xt hd dio sdu. Viéc xem

xét titong quan gitta chiéu sau ctia h dao sau gin khu viie Metro va
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chuyén vi giGi han cua Tunnel, déc biét 1a khu vyc thanh phé Hb Chi
Minh, Viét Nam van rit giéi han.

Bai bdo tién hanh phén tich mot cong trinh hé dao sau thuc té
tai cong trinh “Viet Capital Center” toa lac tai s6 3A-3B Tén Ditc
Thfmg, Quén 1, HCM c6 tuyén Tunnel trong khu vyc lan can. Mac du
tuyén Tunnel hién tai cdch cong trinh 44 m, nim ngoai hanh lang an
toan bao vé tuyén Tunnel (40 m) va khong cin phai xem xét anh
huéng ctia hd do siu tic dung 1én tuyén Tunnel. Tuy nhién v&i mat
d6 xay dung hién nay, viéc c6 nhidu cong trinh ndm trong hanh lang
an toan bao vé tuyén Metro (<40 m) van cé thé xay ra. Viéc thiét ké
céc cong trinh nht vy sé cin dén nhitng tai liéu tham khao hitu ich.
Do d6, bai bdo tién hanh giam khoang céch giita Tuyén Metro va
cong trinh “Viet Capital Center” d& phén tich tuong quan giita chidu
sau h6 dao (khi céng trinh nim trong hanh lang an toan bao vé tuyén
Tunnel) va khoang cach tit cong trinh dén tuyén Tunnel c6 xét dén
chuyén vi gi6i han ctia Tuyén Tunnel.

2 Gidi thiéu du 4n va bién phap thi cong hd dao sau
2.1 Théng tin dy’ dn

Dy 4n “Viet Capital Center” toa lac tai s6 3A-3B Tén Ditc
Théng, Quan 1, HCM dugce st dung dé phén tich trong bai béo nay.
Phéi canh va vi tri dy 4n duge thé hién & Hinh 1.

Cong trinh c6 dién tich dit 3341 m? véi quy mé 6 hAm + 41
tAng cao v&i tong dién tich san xdy dung 73000 m> Mit bing téng
thé thi céng phin him dwgc thé hién & Hinh 2.

2.2 Phuong dn va trinh tif thi cong dao ddt

Phin hdm dy 4n dugc thi cong theo phuiong phap semi —
topdown. Hé twdng lam két cAu chin giit hé dio st dung twong
barrette day 1000 mm, v&i hai loai chiéu dai 12 50 m va 44 m tit mit
dAt ty nhién. Céc san hAm c6 dd cting theo phwong ngang 16n, déng
vai trd nhu hé gidng chéng trong giai doan dao dit ting hdm. Cao d6
clia cdc san hAm: +2,600 m (tﬁng trét), -1,970 m (ham B1), -6,870 m
(hdm B2), -11,070 m (him B3), -15,270m (him B4), -19,470 m (hdm
B5) v -24,070 m (hdm B6) dugc thé hién nhu Hinh 3.

Trinh ty thi c6ng phin him duge thé hién qua mit cit tdng
thé & Hinh 3, va dugc thue hién nhu sau:

+ Buédc 1: Thi cong hé twong vy barrette

+ Budc 2: Pao dit console dén cao d6 -0,500 m va thi c6ng dim mii
+ Budc 3: Thi cong san trét cao d6 + 2,600 m

+ BuwGc 4: Thi cong dao dét tit cao d6 -0,500 m dén cao d6 - 3,200 m
+ Buwdc 5: Thi cong san him B1 & cao d6 -1,970 m

+ Buwdc 6: Thi cong dao dét tit cao do6 -2,300 m dén cao d6 -7,300 m
+ Buwéc 7: Thi cong san him B2 & cao d6 -6,87 m

+ Buiée 8: Thi cong do dét tit cao dd -7,300 m dén cao d6 -11,500 m

+ Buwéc 9: Thi cong san him B3 & cao d6 -11,070 m

+ Budc 10: Thi céng dao dét tit cao d6 -11,500 m dén cao dd
15,570 m

+ Buéc 11: Thi céng san hAm B4 & cao d6 -15,270 m

+ Budc 12: Thi cong dao dit ti¥ cao do -15,570 m dén cao do
23,085 m

+ Buwéc 13: Thi cong san him B5 & cao d6 -19,470 m
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Hinh 2. Mit tong thé thi cong phan ham.
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Hinh 3. Mit cit tong thé.

3. M6 phéng phan tich chuyén vi ctia dy 4n trong qua trinh thi

3.1. Ddc trung tinh chdt vdt lidu va mé hinh bai todn mo phong Plaxis

M6 hinh Hardening Soil (HS) cho vat liéu dat nén duge st

dung dé mé phong cho nén dét tai khu vue dy 4n va thong sé mo

hinh dwgc thé hién & Bang 1 véi 7 16p dat. Trong khi thong sb do

cling ctia san hdm va twdng vy dugce thé hién & Bang 2, Bang 3. Luu

¥ rang, trong bang 3, gia tri thong s& do ciing cta san dugc xac dinh

tit d6 cting 1am viéc tong thé ctia ca san him. Péi v6i dét dinh sw

dung phan tich Undrained A. Céc thong sb hitu hiéu ¢, ¢’, E dugc

cong xac dinh tt thi nghiém nén 3 truc trong phong CD hoac CU.
Bang 1. Thong sb d4t nén cac 16p dat dugce d xuit mé phong trong Plaxis.
Lép L6p Lép L6p 3: L6p51: | Lop5-2: | Lépé:
san Lép 2: ) ) | Lép4- | Lép4- |
. 3 | Lép 3- L1-1: L1-2: Lép 3- | Catsét 3 3 Sétbéo - | Sétbéo- | Catsét Lép 7:
lap, Lép 1: Sét 3 3 1: Cat 2: Cat N N .
. N 1: Cat Cét Cét 2: Cat - Cét Sét gay, Sét gay, - Cét Cét bui,
Lép dat bé Bui gay, 3 . i ) . bui, bui, i ) .
N ) . sét - bui, bui, sét - bui, nta nta bui, chat vira
tong, sét déo | . . chat chat
N Cét bui chit chat Cét bui chit ciing - ciing - chit - chit
gach mém . ) A vita vira
da viia vira vira cling cliing vira
Type HSM UnDrained
YUnsat
10,3 10,3 16,1 17,2 18 18 17,2 17,2 17,7 17,7 17,6 17,6 17,2 18
(kN/m?®)
Vsat
16 16,3 20 20,4 20,7 20,7 20,4 20,4 20,7 20,7 20,8 20,8 20,6 20,7
(kN/m?)
Esoref
5000 6210 7595 16500 18000 18600 16500 16500 22500 23250 98438 109375 43500 94000
(kN/m?)
E ref
T
B 15000 | 18630 22785 49500 54000 55800 49500 49500 67500 69750 295313 328125 130500 282000
(kN/m?)
Pref
100 100 100 100 100 100 100 100 100 100 100 100 100 100
(kN/m?)
m 0,5 0,8 0,8 0,5 0,5 0,5 0,5 0,8 0,5 0,5 0,8 0,8 0,5 0,5
Vir 0,3 0,2 0,2 0,25 0,2 0,2 0,25 0,25 0,25 0,25 0,3 0,3 0,3 0,25
¢ (kN/m?) 5 11,6 64 26 9 9 26 26 11 11 62 62 12 18
Q) 3,36 15,15 21,47 35,11 35,11 21,47 21,47 35 35 17,51 17,51 30,31 27,27
v (©) 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rinter 0,7 0,7 0,7 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,7 0,7 0,8 0,8
béy 16p
1 0 45 -8,5 -14 19 24,5 24,5 29 33,1 -40 -46,5 -53,5 -100,45
(m)
Bang 2. Thong sb diu vao ca twdng vay.
Théng sb Tudng DW1000 Thong sb Tudng DW1000
Bé rong b (m) 1 b0 cting khang nén EA (kN/m) 29,000,000
Chiéu day h (m) 1 Trong lvgng don vi w (kKN/m?/m) 15
b0 cting khéng ubn EI (kNm?2/m) 2,417,000 Hé sb poisson v 0,2
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Bang 3. Thong sb diu vio cia san tAng ham.

Loai twdng chin/ san hAm San him B4 San him B3 San him B2 San him B1 San trét
Chidu day (m) 0,3 0,3 0,3 0,3 0,3
Lige (T) 254 214 190 149 33,4
Chuyén vi tuyét d6i (mm) 15,84 13,34 11,93 8,92 3,35
Chiéu dai mit cit 435 435 435 435 435
EA tuong dwong (kNm) 6975379 6978261 6927913 7266256 4337015
Hé s giam do ciing (%) 72 % 72 % 71 % 75 % 44 %
Chon hé¢ sb giam db cting (%) 70 % 70 % 70 % 70 % 45 %
Module E,, (kN/m?)
(chuta gidm he s5) 32500000 32500000 32500000 32500000 32500000
Module E,, (kN/m?)
(d gidm he s6) 22750000 22750000 22750000 22750000 14625000
Tiét dién A (m?) 0,30 0,30 0,30 0,30 0,30
Momen quén tinh I (m*) 0,00225 0,00225 0,00225 0,00225 0,00225
EA (kN/m dai) 6825000 6825000 6825000 6825000 4387500
EI (kN,m?/m) 51,188 51,188 51,188 51,188 32,906
w (kN/m?) 0 0 0 0 0
v 0,15 0,15 0,15 0,15 0,15
3.2. M0 phong hé dao trong Plaxis 2D TN T O A i G O
: 1 L]

ID-03

LT

Hinh 5. M6 hinh phén tich hd dao bing plaxis 2D (phuong 4n thi

° ] °

Hinh 4. Vi tri Inclinometer ID-03 va ID-08.

Pé tién hanh mé phong phén tich hé dao sau bing phan mém
Plaxis 2D, vi tri mit cit c6 chuyén vi 16n nhét ti¥ qua trinh quan tric
ID-08 (Hinh 4) dugc lwa chon. Viéc lwa chon vi tri c6 chuyén vi
ngang 16n nhét sé giam duwgc anh hwdng clia hidu Gng géc hd dao
sau. Bén canh d6, vi tri ¢6 chuyén vi quan tric ngang 16n nhét 1 phi
hop cho bai toan md phong 2D dwge d& cp trong cdc nghién ciiu
gin day [1-8]. M6 hinh mé phéng béng Plaxis 2D cho miit cit hé dao
sau di qua diém qua tric ID-08 dugc thé hién & Hinh 5.

cong thuc té).
M6 hinh hé dao sau bing phdn mém Plaxis 2D gém céc bo phan két
cAu nhu: twong vdy duoc mé phong bing phin ti Plate, sin ting
hdm dugc don gian héa thanh phin tit Anchor, tiép xtc giita twong
va d4t dugce thé hién bing phan tit Interface, qua trinh thi céng dugc
mo phéng bang thi thuat giai doan phan tich Construction Stage,
ciing d4 dugce thye hién chi tiét trong rit nhidu nghién citu trude day
st dung phwong phép phin t hitu han [1-8], nén trong phin nay
ndi dung bai bdo sé khong di sau giai thich v& thi thuit mé hinh

trong Plaxis.
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4.  Phan tich két qua - Nhan xét
4.1. Két qud quan trdc ttong vy

Xét mit cdt tinh toan ctia mé hinh Plaxis tai 2 vi tri nhuw Hinh
4, ta ¢6 dit liéu quan tric chuyén vi ngang tudng vy vi tri ID 08
duoc thé hién & Hinh 6.

Thue té& mit bing thi cong & bude dao nguy hiém nhit (d6 sau
23 m, thi cong méng va 16i thang méy) duge thé hién ¢ Hinh 7.

CHUYEN VI NGANG CUA TUONG VAY (ID-08)

Dao 0.500m (6/10/2017)
& Pao 2.400m (25/12/2017)
O Pao 7.300m (28/01/2018)
4 Pao 11.500m (16/03/2018)
x-Pao 15.570m (10/04/2018)

©-DPao 23.085m (08/05/2018)

Cao d0 twong vay

Chuyén vj twdng vay
.45
-20 0 20 40 60 80 100 120

Hinh 6. Két qua quan tric chuyén vi ngang twdng vay barrette (vi tri
ID - 08) theo tiing giai doan thi cong.

4

Hinh 7. Thuc té thi cong & giai doan thi cong két cAu méng — san B5.
4.2.Bai todn phdn tich ngugc xdc dinh d citng E50 ctia mo hinh ddt HS

Trong qua trinh phan tich ngwgc nay, két qua chuyén vi ngang
clia twdng ti¥ qua trinh quan tric va mé phong dwoc so sanh. Gia tri
d6 citng Es, clia md hinh dit dwoc thay dbi cho dén khi két qua
chuyén vi cia m6 hinh phit hop véi gia tri thuc té.

Pé dat dugc két qua ctia qua trinh phén tich ngwge mot cach
nhanh chéng, diu tién nén bit diu phén tich tai thoi diém chuyén vi
quan tric thuc té cta trudng hop c6 chuyén vi 16n nhét (Gng véi
thoi diém c6 budc dao sau nhét -23 m) dé tién hanh so sanh véi két
qua tinh to4n ctia md hinh trén ciing mét bidu dd (Hinh 8.f). Sau khi
so sanh ta rit ra dugc bo thong s6 Es, pht hgp véi truong hop céd
chuyén vi 16n nhét, tiép theo ta tién hanh kiém chitng cho céc trudng

hop dao dét con lai nhw Hinh 8.a - e. Bing viéc st dung thong sb dat
nén tai Bang 1 dé tinh toén, so sanh chuyén vi tinh toan v&i gia tri
quan tric twong Gng (INC-08) trén ciing mot biéu dd, ta c6 két qua
nhv Hinh 8. Theo nhu Hinh 8, ta nhan thdy két qua so sanh giita
quan tric thuc té va mo hinh 13 twong ddi phit hop, dudng dng xit
ctia m6 hinh 13 twong ddng va d6 chénh léch so v&i quan tric thuc té
12 chdp nhan dugce. Sy chénh léch giita mé hinh va thyce té dén tir
nhiéu yéu t6 nhu: chwa xét dén sitc anh huéng cia hé coc bén trong
hé dao, cac théng sb d6 cing san trét mod phong chwa phit hop ... Vi
thé bo théng s6 module cét tuyén Es, dd dugc d@ xuit trong bang 1
ctia dy 4n 12 phit hop va di do tin cdy dé diing trong cc phén tich &
phan tiép theo cta bai bao.

CHUYEN VI TUONG VAY DAO DAT COS -0.5m

CHUYEN VI TUONG VAY BAO BAT COS -23m

B

g
i

(a) (b)

CHUYEN V| TUONG VAY DAO BAT COS - 11.6m

—PLXS R 008

(] (d)

CHUYEN V| TUONG VAY DAO DAT COS - 15.5m CHUYEN V] TUONG VAY DAO DAT COS - 23.1m

PLAXISN o105 o S s e

©) ®

Hinh 8. So sanh chuyén vi ngang tudng vay barrette & titng giai
doan thi cong so v6i gid tri quan tric twong @ng (INC-08).
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5. Gidi thiéu cong trinh him Tunnel

Puong hidm metro dwge ciu tao tif xi ming (Xi ming pooclang
PCB40), TCVN 6260-2009 va thép cuong dd cao: JIS G3137,
TCXDVN 4506:2012. Cudng dd betong 1a 480 MPa (khéi hinh tru
150x300 mm). Ngodi ra chi tiét thong sé tuyén him metro st dung
cho mé hinh phan tich dwoc thé hién & bang 4. Bén canh d6, mot
hinh anh thuc té khi thi cong tuyén Metro ciing dugce thé hién & hinh
9.

Hmh 9. Hinh anh l’hl cong thue té tuyén Tunnel
Bang 4. Thong s tuyén hdm Tunnel st dung cho mé hinh.

PK PK .
NS X a Kh01 2.
Ngoai Trong Bé Bé Tai
STT . . . R Luong
Outside | Inside Rong Tong ) Trong
No. . . ; Weight
Dia Dia Width | Grade Load
(M
(mm) (mm)
01 6650 6050 1200 C48 18,4

Theo Phu luc II - Nghi Pinh sé 56,/2018/ND-CP [9] duoc thé hién
nhu Hinh 12 thi dy 4n VietCapital Central khong nim trong pham vi
béo vé cong trinh ham, tuy nhién nhu d3 trinh bay & phan gidi thiéu,
véi mat do xay dung nhu hién nay, viéc ¢ thém nhitng cong trinh
nhu VietCapital Central ndm trong pham vi bao vé ctia cong trinh
Tunnel 14 didu khéng thé trdnh khoi. Do d6, trong phin tiép theo, bai
béo phén tich sy anh huéng cta viée thi cong hé do sdu dén chuyén
vi ctia Tunnel v&i céc truong hop gia dinh khi h dao sau duge thi
cong gin tuyén Tunnel Gng nhitng khoang cach khéic nhau va nhé

Hinh 10. Vi tri thuc té dy an va tuyén Tunnel.

Thuec té dv 4n VietCapital Center toa lac tai 3A — 3B Tén Diic Thfmg
v6i khoang cach tit bién hdm dy 4n dén dwong bién tuyén Tunnel 12
40 m (Hinh 10) va cao dd 1an lwot cua 2 lines ngém cua tuyén Tunnel
14n Ivwgt 12 -17,030 m va -11,630 m (Hinh 11).

Pé chuén bi cho qud trinh phén tich anh hwéng ctia hé dao sau
dén chuyén vi cia Tunnel, tiéu chuén v& chuyén vi gi¢i han cia
Tunnel trong “Singapore Code of Practice for railway” [10] dugc tim
hiéu va thé hién & Hinh s6 13.

D4 sau - Depth (m) BHOS5 BHO7
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Hinh 11. Mt cét thue té va cao do thuc té ctia hAm Tunnel.

30m I 30m .
Méit gt tv nhién j

Ving kiém sodt xay dung
cong trinh khac

\ Mat cat hdm

D - Bwéng kinh vo hdm

1
Vung khéng dwoc xay dung! |
cdng trinh khac

Hinh 12. Pham vi bao vé céng trinh him dwong sit.
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MOVEMENT (mm)
RAPIDTRANSIT oS e
v FERENT
SYSTEM LINES STRUCTURES TOTAL MOVEMENT A
IN ANY DIRECTION AN
East West Line (except Bored Tunnel
Expo staion to Changi 15 15 or 1:1000
Airport station) and Cut & Cover Tunnel - (whichever is lesser)
North South Line and Station
Bored Tunnel
) 15 0r 1:1000
Expo station to Changi Cut & Cover Tunncl 15 (whichever is lesser)
Airport station and Station
Bored Tunnel 15 or 110007
. . Sor
North-East Line Cut & Cover Tunnel 15 (whichever is lesser)
and Station
Bored Tunnel
. 15.0r 1:1000
Circle Line Cut & Cover Tunnel 13 (whichever is lesser)
and Station.

Hinh 13. Gi6i han chuyén vi ctia Him Metro trong titng trudng hop.
“Singapore Code of Practice for railway” [10]

Trong Hinh 13 thé hién giéi han chuyén vi cho phép cho cic hé
théng ngim khac nhau & Singapore (v& phuong thifc van chuyén,
hinh dang tuyén hdm). O tiéu chuén nay caa Singapore c6 ké dén
truong hop tuyén tunnel ngdm hinh dang tron, twong @ng véi trudng
hop tuyén Tunnel Bén Thanh — Subi Tién, vi viy viéc ta sit dung gi6i
han nay dé tinh toan va so sanh 12 twong déi hop 1y trong pham vi
nghién cu ctia bai béo. Dya theo tiéu chuin nay, gid tri 15 mm
duge sit dung 1am tiéu chun giéi han chuyén vi hAm Tunnel trong
phén tich cua bai bdo nay.

6.  Phan tich cic yéu t6 ctia twong vay anh hudng chuyén vi

ctia tuyén Tunnel

M6 hinh phan tich anh hwéng ciia hé dao sau dén chuyén vi cta
Tunnel dvoe thé hién ¢ Hinh 14. Khoang cach tit mép twong vay dén
Tunnel dvoc thay ddi v6i 7 trudng hop 1an luot 1a 33 m, 28 m, 23
m, 18 m, 13 m, 7 m, 4 m va thé hién & Bang 5. B& day twdng viy
dang duoc gitta nguyén v&i thiét két ban ddu 1a 1 m.

Q
Q

B B A

Hinh 14. M6 phong hé dao va Tunnel bing phin mém Plaxis 2D.
Bang 5. Cac trudng hop thay dbi khoang cach gitta twdong vy va

HAm Metro.

Céc truong Khoang Bé day tuwong vdy | Chiéu sdu tudng
hop cach (m) (m) vay (m)
TH1 33m 1m -44.00
TH2 28m 1m -44.00
TH3 23m 1m -44.00
TH4 18m 1m -44.00
TH5 13m 1m -44.00
TH6 7m 1m -44.00
TH7 4m 1m -44.00

Luu y réng viée tién hanh thiét lap mat cét hinh hoc ctia hé tuwong
viy va him Tunnel theo titng tridng hop trong Bang 5 va mé hinh
bing phin mém plaxis 2D dwa trén céc thong sb tuong viy Bang 2,
théng s cdc san Bang 3, thong s6 hAm Tunnel Bang 4 va trinh ty thi
cong du an theo Muc 2 (nhu da phan tich trude do).

Pé thé hién 16 twong quan cta chidu sau h dao sau dén
chuyén vi ca Tunnel & khu vize 1an cin ndm trong hanh lang an toan
dwong sit Tunnel, két qua méi quan hé giita ba théng s6 bao gdbm
khoang cach hé dao, chidu sau hb dao, chuyén vi ctia twong vay dugc
thé hién ¢ Hinh 15 va Hinh 16.

& Hinh 15 cho thdy su tuwong quan giita khoang cach cta hd
dao sau c6 bién phap thi cong twong tu cong trinh Viet Capital Center
va chuyén vi ctia tuyén Tunnel. Vi chuyén vi gi¢i han ctia Tunnel 12
15 mm va thiét ké twdng vay D1000, thi gidi han chiéu sau dao 1 2,3
m (bude ddo diu tién) cho hd dao ¢ khoang cach nho hon 25 m so
vGi Tunnel. Chiéu siu dao tbi da 1a 7,3 m (budc dao thtt 2) khi hd
dao trong khoang cach tit 26 m-33 m so v&i Tunnel. Chidu sdu dio
t6i da 1a 11,5 m (budc dao tht 3) néu hd dao cich Tunnel 16n hon
33 m.

MOI QUAN HE GITA KHOANG CACH VA
CHUYEN VI TUNNEL (TUONG VAY D1000,L=44m)

o
o}
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Bude 2: dao dat dén -0.500m ©o-Budc 4: dao dat dén -2.400m

O-Budc 6: dao dat dén -7.300m Budc 8: dao dat dén-11.500m
%-Bude 10: dao dat dén-15.570m ©-Budc 12: dao dat dén -23.085m

—+—Gio1 han chu)‘éu\‘i Metro
Hinh 15. Chiéu sau dao t6i da cho cong trinh twong ty ndm trong
pham vi bao vé ctia Tunnel.
@ Hinh 16 thé hién mét géc nhin khéc vé twong quan giita

<X a K. ) A N N A . 3 X PN
chiéu sau toi da cua ho dao va chuyén vi ctia tuyén Tunnel, khi cong
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trinh ¢6 hé dao sdu & nhitng vi tri khdc nhau trong pham vi bao vé
ctia Tunnel (0 — 35 m). Tt mbi twong quan gitta chiéu sdu hé dao va
chuyén vi giéi han cta tuyén Tunnel 14 15 mm, chidu sau dao téi da
clia cac hd dao sau cé bién phap thi céng twong tw coéng trinh Viet
Capital Center v&i khoang cach 4 m, 7 m, 13 m, 18 m, 23 m, 28 m,
33 m so v6i Tunnel 1an lvgt 12 2,3 m, 2,6 m, 3,45 m, 4,7 m, 6,3 m,
8,8 m, 12,1 m.

Bén canh d6, tit két qua phan tich trén cho thiy ring dé dat
duoc chidu sdu dio dit mong muén 13 23 m, thi phwong 4n twdng
vay D1000 va L = 44 m 13 khéng phit hop dé lam twdng chén thi
coéng cho céng trinh nim trong pham vi bao vé ctia Tunnel. Nén tac
gia kién nghi khi xay dung hé d2o sdu trong pham vi bao vé ciia
Tunnel cAn c6 phuwong phép ting d ciing clia twdng viy dé c6 thé
dam bao thoa man diéu kién chuyén vi ctia Tunnel 13 15 mm. Bén
canh d6, ciing cin c6 nhitng nghién citu sdu hon vé& d6 citng twdng
véy dé théa man céc yéu ciu vé& chuyén vi ctia hd do sau trong pham

vi bdo vé ctia Tunnel.

MOI QUAN HE GIUA CHUYEN VI TUNNEL VA
CHIEU SAU PAO PAT
(TUONG VAY D1000,L=44m)
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Hinh 16. Chiéu siu ddo tbi da cho c4c cong trinh twong tu véi
khoang céch giita mép twdng vay va Tunnel 14n lugt 12 33 m, 28 m,
23m, 18 m, 13m, 7 m, 4 m.

7. Kétluan
Bai nghién cttu dd dua ra bo théng sb dia chit phit hop duwge méb
phong trong mé hinh Plaxis 2D sau khi &p dung phuong phép phan

tich nguoc gitta két qua tinh toan trong mé hinh Plaxis va quan tric

chuyén vi thuc té. Pay 12 co s& tién d@ dé bai nghién ctu di dén viéc
danh gi4, phan tich va tinh toan anh hudng cta hé dao sau véi tuyén
ham Metro — line s& 1 (Bén Thanh — Sudi Tién).

Thong qua bai nghién cttu dwge thie hién diya trén sb liéu clia cong
trinh “Viet Capital Center” toa lac tai s6 3A-3B Ton Dic Théng, Quén
1, thanh phé HO Chi Minh, v&i bién phéap thi céng semi-topdown
thiét ké twong vay D1000, chiéu siu 44 m va st dung chuyén vi
ngang gidi han cta tuyén Tunnel do bi anh hudng ctia qua trinh thi
cong cuia cac cong trinh 14n can 14 15 mm, tdc gia rat ra mot sb két
ludn nhv sau:

. Khi giam khoang cach giita hd dao sau c¢6 bién phép thi cong
twong tu coéng trinh Viet Capital Center va tuyén ham Metro — line
theo phuong vudng géc véi him ta c6 gid tri chuyén vi ctia hdm
Metro cang ngay cang ting va ngugc lai. Gidi han chidu sau dao la
2,3 m (budc dao diu tién) cho hé dao c6 khoang cach nhé hon 25 m
so vGi Tunnel. Chiéu sau dao tbi da 1a 7,3 m (buéc dao thit 2)) khi hd
dao trong khoang céch tit 26 m — 33 m so v&i Tunnel. Chiéu siu dio
t6i da 1a 11,5 m (buéc dao thtt 3) néu hd dao cich Tunnel 16n hon
33 m.

. & phan tich cu thé hon, chidu sau dao téi da ctia cic cong trinh
¢6 hé dao sau c6 bién phap thi céng tuong tu coéng trinh Viet Capital
Center v6i khoang cach 7 m, 13 m, 18 m, 23 m, 28 m, 33 m so v§i
Tunnel lan lvogt 1a 2,3 m, 2,6 m, 3,45 m, 4,7 m, 6,3 m, 8,8 m, 12,1 m.
Khoang cach téi thiéu d& dam bao du 4n hé dao sau twong ty c6 thé
dugc thyc hién trong twong lai la gi¢i han cta hanh lan an toan

tuyén Tunnel 40 m.

Loi cam on
Chiing t6i xin chén thanh cam on tap doan ¢b phin dAu tv xiy dung
Ricons da cung cAp tai liéu thi cong clia dy 4n VietCapital Center dé

ching toi hoan thanh bai bao nay.
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AT LIEU

Ung dung so d6 chudi gia tri (value stream mapping -vsm) trong giai doan thi
céng nha thép cong nghiép bing phuong thic thuc hién du an thiét ké - thi
cong (design - build) va d& xuit giam thiéu phi pham (wastes)

Luong Ditc Long!, Duong Xuin Sang’
1 Khoa K§ Thuat Xay Dwng, Trudng Pai hoc Bach Khoa TP HCM, Pai hoc Quéc Gia TP HCM

TOM TAT

Phi pham trong giai doan trién khai thi cong dy 4n x4y dung 13 mét trong cac nhan té 1am giam hiéu

TU KHOA
Phi pham
X4y dung nha thép céng nghiép

qua dat dugce clia dv 4n, ddng thoi 14 nguyén nhan giy tré ngai t&i ngan sach, tién d6, st dung tai
Xay dung tinh gon
VSM

nguyén va nhén lyc dé hoan thanh du 4n ding chi phi so véi wée tinh ban dAu. Trong bdi canh thi
truong xiy dung ngdy mot canh tranh gay git vé gid, viéc 4p dung phuong thic thye hién dv 4n c6
hiéu qua so v§i titng loai di 4n ciing dang 13 vin d& dang quan tdm ctia nha diu tu ciing nhv cdc nha
thau xay dyng.

V&i viéc ap dung triét Iy xay dung tinh gon bing cong cu VSM (Value Stream Mapping), duwa theo dong
gia tri d8 tim ra céc hoat dong tao ra gia tri va cac hoat dong khong tao ra gia tri nhim loai bo hoic

giam thiéu chiing d& gép phin mang lai hiéu qua cho dv 4n.

ABSTRACT

Waste during the execution of a construction project is one of the causes of reducing the project's

KEYWORDS
Waste

Industrial steel building efficiency, as well as a cause of obstacles to the budget, schedule, use of resources and human resources

construction in order to complete the project within budget to compared with the original cost estimate. In the
Lean construction context of increasingly fierce price competition in the construction market, the application of effective
VSM project implementation methods compared to each type of project is also a matter of concerning for
investors and contractors.

With the application of lean philosophy with VSM (Value Stream Mapping) tool, based on the value
stream to find out creating value-added activities and non-value-added activities to eliminate or

minimize them to contribute to the effectiveness of the project. The study was conducted in Vietnam.

e viéc kém, bb tri mat bé‘lng thi cong kém, v.v. Nhiing van d kinh dién
1. Giéi thiéu ~ N s o .
nay da tao ra su lang phi cho so tién ma chu s¢ hitu da thuc su chi

Céc cong tac khong tao ra gia tri con dugce goi 1a phi pham, la tra dé dap dng dugce ké hoach dit ra va chit lwgng yéu clu cta dy

thach thtic chinh ma nganh x4y dung phai d6i dién trong mot thoi
gian dai [1]. Do d6 nhiéu nghién ctu trude ddy di tim ra ngudn gbe
clia cic vin dé vé& phi pham. Mot s6 cong cy, thiét bi méi da dugce
gi6i thiéu dé thic ddy qua trinh x4y dyng va nang cao hiéu qua thuc
hién ctia dv 4n. Nhitng céng nghé nay dua trén céc triét Iy va tu
twong caa ly thuyét tinh gon trong Hé théng san xuit Toyota (TPS).
Tuy nhién, ¢6 mét sb quan diém khéc nhau giita TPS va linh viic xiy
dung. Vi vay, trudc khi 4p dung cac triét Iy caa TPS vao nganh xay
dung, céc dic thit cia né phai dwge tim hiéu mét cich chu ddo.
Nhitng diéu nay c6 thé dwa ra cac phivong 4n khac nhau dé dat duoc
tu duy tinh gon trong quan ly xay dung.

Nhiéu nghién citu truée diy da cho dua ra ring mot lwgng gia
tri dang k& ctia du an da bi mat do céng téc trién khai quan 1y yéu

kém, quan ly chét lvgng du an kém, thiét ké bi 16i, didu kién lam

*Lién hé tac gia: duongsanghcmut@gmail.com
Nhan ngay 21/01/2022, sita xong ngay 15/02/2022, chip nhan ding 05/06,/2022
Link DOI: https://doi.org/10.54772/jomc.03.2022.313

an. Ngay nay, xiy dung tinh gon dugc coi 12 co hdi dé giai quyét cac
vAn d& phd bién vé phi pham trong nganh xiy dung va udc tinh tic
dong ctia n6 dbi véi hiéu sudt téng thé cta dy 4n. That khong may,
cac khai niém méi v& xay dung tinh gon, diic biét 1a v& lang phi va
mét gi4 tri thoi gian, vAn chua duge céc nhan vién xay dung hiéu rd.
Pic biét, cdc nhan vién x4y dung thuwong nghi ring phi pham thuong
lién quan dén chét thai vat liéu trong thoi gian trién khai thi cong,
trong khi c4c hoat déng khong mang lai gi4 tri gia ting nhu kiém tra,
tri hoan, van chuyén vat liéu va cac hoat déng khac khong dugce coi
1a phi pham. Vi vay viéc giam thidu cdc cong viéc khéng tao ra gia
tri, lgi nhudn 14 mot trong nhitng diéu nén tang trong chién lvgc cai
thién nang suét xay dung.

Trong ndm 2021, dai dich Covid-19 s& gay ra nhidu tr& ngai
cho cac doanh nghiép trong nganh khi nhu cdu mua va xay dé nha &

sut giam, cting v&i ap lyc canh tranh tang 1én mot cich manh mé hon

JOMC | 47



