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Tom tit

Viéc thi cong hé dao sau dang chu vi tron voi uu diém tu 6n dinh dudi tac dung cta ap luc dat, khong can hé chéng da duoc tinh toan
va phan tich & nhiéu bai bao truéc day. Noi dung chinh cta nghién ctu nay la phan tich dang hé dao sau trong ting dia chat cat min
hat trung, va sét pha khu vic Duyén Héi Mién Trung — Viét Nam st dung tuong coc khoan nhoi vay quanh, két hop thi cong cac phan
doan tuong chdn bén trong theo chu vi hinh tron, trinh tu thi cong Top — Down timg phan doan tuong chin tir trén xudng bang phuong
phap phén t&r hitu han Plaxis 2D va 3D, két hop v6i s6 liéu quan trdc chuyén vi ngang thuc t€ cua tuong coc khoan nhdi gitp phan tich
ro hon tng x(r cta hiéu ing vong cta cac phan doan tuong chan cting nhu cia dam dinh tuong coc khoan nhdi.

Abstract

The construction of deep excavation pit in circular circumference with the advantage of self-stabilizing under the effect of soil pressure,
does not need shoring system that has been analyzed in many previous paper. The main content of this study is to analyze the form of a
deep excavation hole in the geological stratum of medium fine sand, and clayey in the Central Coast region of Vietnam using the
surrounding bored pile wall, combined with the construction of the inner retaining wall section in circular circumference, Top - Down
construction sequence of each retaining wall segment from top to bottom by Plaxis 2D and 3D finite element method, combined with
actual horizontal displacement monitoring data of the bored pile wall to analyze more clearly the behavior of the ring effect of the
retaining wall segments as well as the capping beam of the bored pile wall.

Keywords: Newtecons; HCMUT ; Hutech, Circular Deep excavation

1. Dat van dé

Du an Khu lién hop san xudt Gang Thép Hoa Phat Dung
Qudt v6&i quy mo 400ha, cong sudt 4 trieu tan mot nam, von dau
tu 52.000 ty dong la mot trong nhiing an nha may cong nghiép
nang lon nhat Viet Nam. Dy an &p dung day chuyén san xuét tién
tién tir Chau Au nén viéc tan dung khong gian ngam xay dung he
thong bé chia, hd thu c6 chiéu sau lon dé van hanh san xudt, tiét
kiém khong gian |a viéc rat can thiét cho du an.

Hinh 1.1 — Téng quan Nha may thép Hoa Phat Dung Quat
Tuy nhién, viéc xay dung trong diéu kién nén dia chat phuc

tap, muc nuéc ngam cao doi hdi bien phap thi cong hé dao sau phai
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duoc tinh toan, kiém soét chdt ché dam bao an toan thi cong cac
hang muc xung quanh ctng nhu chét luong va tién do.

Dé dua ra dugc phuong an thi cong t6i uu nhat, dap dng
dugc nhimg yéu cau ky thuat va ti€n do git gao ctia hang muc Bé
I8ng xody thuoc Nha may can thép QSP véi duong kinh hé dao la
24m va chiéu sau dao 25m so véi mat dat tu nhién. Nha thau da
nghién cdu, so sanh voi nhiéu phuong an khac nhau va lya chon
phuong &n t6i uu nhat: S&r dung hé coc khoan nhéi vay xung
quanh chu vi tron cta hé dao. Bén ngoai hang coc vay bé tri hé
coc Jet Grouting v6i duong kinh D2000 xung quanh chin nudc
trong qua trinh thi cong dao dat. Hé vach tron voi chiéu day Tm,
thi cong Top — Down theo ting giai doan dao dat, khong st dung
heé vang chéng gitr thanh hé dao trong sudt qua trinh thi cong.

Bai bdo nay trinh bay phuong phdp mé phong bai toan ho
dao hinh tron bang phan mém Plaxis 2D (Plane Strain) dé phan
tich tng xtr ca hé coc vay va hé vach tron thi cong theo timg giai
doan dao dat, lam viec nhu mot thanh chéng (phdn tr anchors)
két hop phan mém Sap2000 phan tich Gng xuat vong trong vach
tron. So sanh két qua phan tich ciia mo hinh néu trén véi két qua
mo hinh tir phdn mém Plaxis 3D va gia tri quan tric thuc t€. Tur
do rat ra nhan xét va két luan cho phuong phép phan tich dng xd
h& dao hinh tron bang mo hinh Plaxis 2D (Plane Strain).
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Hinh 1.2 - Bé 1dng xody thudc Nha may Céan thép QSP

2. Céc cong trinh nghién ctu trudc day

Hién nay cong nghé thi cong hé dao sau ap dung giai phap
tuong vay hinh tron da duogc ing dung ngay cang rong rai. Mot s6
du an tiéu biéu trong va ngoai nuéc da ap dung nhu sau:

Shanghai Tower (2008) [a mét trong nhing toa thap cao nhat
tai Trung Quéc — 632m, duong kinh trong hé dao 121m, chiéu
sau 31.1m cho khu vuc khéi thap. Du an st dung hé tuong vay
hinh tron chédn gitr thanh ho dao.

Hinh 2.1 — H6 dao hinh tron du an Shanghai Tower
VNPT Tower (2005) mét trong nhiing cong trinh dau tién tai

Viét Nam st dung giai phap thi cong tuomg vay hinh tron chin gitr

thanh hé dao, véi duong kinh trong h dao 54m, chiéu sau 13m.

Hinh 2.2 — H6 dao hinh tron du an VNPT Tower

3. Co s& ly thuyét tinh toan

Do cing vong

Stic khang vong ctiia mot giéng tron phu thudc vao hai thanh
phan la chiéu day hiu hiéu tuong va tng sudt nén cda bé tong.
Ung suat vong phu thudc tryc tiép vao do cimg vong thu duoc tir
chiéu day hau hiéu va duong kinh cta giéng. Hé vach tron dong
vai tro nhu hé thanh chéng, chiu ap luc ngang c6 gia tri tuy vao ti
lé do cing vong cua tuong.

Xét 1 véach tron voi chiéu cao 1.0m, chiu mot ap luc phan
b& déu xung quanh. Noi luc trong tuong chinh 1a luc vong duoc
tinh tir cong thic:

N=pR, (1)
Ung sudt va bién dang vong trong vach:
o= PReu. 2)
t
e= O _ PRy 3)
E Et
Do co ngdn chu vi tuong:
Al:zﬂ-Ms:zﬂm (4)
2 Et
Do co ngdn ban kinh cta tuong:
AR, =2L_P g R (5)

ave _E_ E ave Vext
Ti s6 gitra ap luc va do co ngdn ban kinh cta tuong:
Et

k=P _ 6)
AR R R

ave ave” “ext

Trong do:
- R, (m): ban kinh ngoai cta vach tron.

ext

- R, (m): ban kinh trong cta vach tron.

- R, (m): ban kinh trung binh ctia vach tron.

- t(m): chiéu day cda vach tron.
- p(kN/m?): ap luc phan b6 déu xung quanh thanh vach.
- E (MPa): Modul dan hoi cta bé tong.

Trong truong hop chiéu day 1a nhé so vé6i ban kinh cua
tuong t << Rext , Rave ~ Rext , do cling vong clia vach tron duoc
xac dinh theo cong thuc sau:

Et

k,=——
eyl 2
(R+£j
2

7)

Hinh 3.1 — M6 phoéng anh huéng cta do cing vong tron
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Noi luc vach tron

Vach tron chéng do dp luc dat bang dng suét vong. Vé ly
thuyét, khong c6 moment uén/ lyc cét theo phuong ding néu bién
dang cua tuong theo chiéu sau la nhu nhau. Trong thuc t€, ap luc
dat ting theo chiéu sau va bién dang ciing ting theo tuong ung.
Vi vay, moment uén va luc cit trong vach dugc tinh toan tir cong
thic co ban dién td méi quan hé ca bién dang nhu sau:

Trong do:

- E (MPa): Modul dan hoi caa bé tong.

- 1 (m*): Moment quan tinh cua tiét dién hinh chr nhat trén
mot don vi chiéu dai.

- k (kN/m): do cing cla dat nén.

- p (kN/m?): &p luc dat tac dung vao vach tron.

-z (m): do sau tinh toan.

4
E[dLA.p ky=-p (7) 4. Phan tich uing xtr hé dao tron
dz
Dia chat dy an
. Esoref v c (P’
Lép M6 ta Chiéu day (m) (kN/m?) (kN/m?) (kN/m?) ©
A L6p T- Bt san lap. 3 7000 16 5 25
Lop 1 — Cat min, nho trung, xam
1 vang, xam xanh, vang nau két 5.8 33630 18.3 4 25.82
cau kém chat
2 Lp 2 - Bin sét, bun sét pha, 3.8 4375 16.4 14 18.78
xam xanh trang thai déo
Lop 3.1 — Sét, sét pha lan san,
xam trang, ndu vang, xam xanh 3 29530 19.6 355 19.08
trang thai déo cung.
L6p 3.2 — Sét, sét pha lan san,
3 xam trang, ndu vang, xam xanh 3 12030 19.6 34 20.28
trang thai déo cung.
L6p 3.3 — Sét, sét pha lan san,
xam trdng, ndu vang, xam xanh 3.4 35000 19.6 30.9 20.08
trang thai déo cung.
Lép F — Da Granite phong héa
4 vlra dén nhe, xdm xanh, xam 38 1000000 26 - -
trang, cdu tric khéi, da cing.
5 Coc Jet Grouting D2000 2 200000 18.5 500 1

Giai phap thi cong dao dat

Ha tai khu vuc xung quanh, thi cong coc khoan nhoi
D1000 v&i chiéu dai L = 25m va ngam vao da t6i thiéu 1m, két
hop thi cong coc Jet Grouting D2000 bén ngoai hang coc khoan
nhdi dé chdn nudc cho hé dao.

ET 4T HIEN HOL X| MANG SAT D2 X1 WANG SET T
-+,

\— of KHOATRRR 010 0C KHITERTHR e /

11; | beb Jion

4 4 s

Hinh 4.1 — M3t cdt gidi phap thi cong dao dat
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Quy trinh thi cong

- Giai doan 1: Ha tdi khu vuc xung quanh hé dao tir cao
do +0.0m dén cao do -3m.

- Giai doan 2: Thi cong coc CDM D2000 L = 23m hodc
dung & cao do gidp lop da, coc nhdi D1000 L = 25m va ngam
vao d4 tai thiéu 1m.

[T g agt TR T) ) ot ol
; DM Hi00 oM D4 TUONG 3{ ‘:133“
N i R
‘-]1.155
i | =
=
380
L - gha
N b
2 \\ G TONG 3 BE TaNG BE ,/ =
= N\, 22400 72900 y
canfTEL || N o0 o CHITETFILL 340
A B VAGH h R 4 SiA SRRy £
; ¥ gm0
_KJW g
\ F T
\ 85 TOHG LAT. =]
i
4
100, g voor L mom  behowo
i kel b
@ {4} @

Hinh 4.2 — Mt cdt thi cong dao dat ¢ giai doan -25
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d) ) © D )

Hinh 4.3.(a,b,c,d,e,f) - Thi cong dao dat timg giai doan
- Giai doan 3: Thi cong dam dam dinh coc vay, dao dat tir Kc”;l”” = 1043006 (kN/m)
cao do -3m dén -7.1m. (a)
- Giai doan 4: Thi cong vach bé tir cao do -7.0m dén cao do
-3m, dao dat tir cao do -7.1m dén cao do -11.1m. (b)

Hoat tai thi cong dao dat: 20 kN/m?.
Cao do Muc nudc ngdm: -3.0m.

7 , Property Unit Value
- Giai doan 5: Thi cong vach bé nudc tir cao do -11.0m dén ey
cao do -7.0m, dao dat tir cao do -11.1m dén cao do -15.1m (c). Identification
- Giai doan 6: Thi cong vach bé nudc tir cao do -15.0m dén Comments

cao do -11.0m, dao dat tir cao do -15.1m dén cao do -19.1m. (d).

- Giai doan 7: Thi cong vach bé nudc tir cao do -19.0m dén conr -_Rm'o' =
. . Material type Elastic
cao do -15.0m, dao dat tir cao do -19.1m dén cao do -22.6m (e). propertics
- Giai doan 8: Thi cong vach bé nudc tir cao do -22.5m dén —
cao do -19.0m, dao dat tir cao do -22.6m dén cao do -26.0m (f). EA, kjm 21.0%6
- Giai doan 9: Thi cong san day bé. Ea, Km 21026
- Giai doan 10: Thi cong san ndp bé cao do +0.5m, thi cong = sl LaLEs
tuong chin dat. Hinh 4.4 — Thong s6 coc vay
- Giai doan 11: Lap dat dén cao do thiét ké.
Str dung phuong phéap phan tr hiru han, phan mém Plaxis 2D, 'L
Sap2000 va Plaxis 3D dé mé phong va phan tich bai toan hé dao sau i
hinh tron.
Bai todn Plaxis 2D (Plane Strain)
Bé tong:
- Coc: M450
- Véach: M500

Dam dinh coc vay va vich bé sau khi dé bé tong duoc xét dén
lam viéc thanh chéng c6 do cting vong duoc tinh toan theo cong thiic
(7) nhu da trinh bay & muc 3.

Do cling dam dinh:

Kb = 500000 (KN / m)

eyl

Hinh 4.5 — M6 hinh Plaxis 2D hé dao tron (Plane Strain)

Do cing vach tron trong mot phan doan dao dat 4m: Két qua chuyén vi:

01.2021 187



TAP CHI VAT LIEU & XAY DUNG

Total displacements u,, (logarithmically scaled up 150 times)

Maximum value = -4.855%10° m (Element 34 at Mode 4143)

Minimum value = -0.01488 m (Element 14 at Node 1726)

Hinh 4.6 — Két qua tinh toan chuyén vi Plaxis 2D
Bai todn Plaxis 3D

Property unit
Material set
Identification

Comments

Colour
Material type

Properties
E kyjm?
v kvim>
Beam type
Predefined beam type
Diameter m
A ma
L
I
Rayleich o
Rayleich B

value

I R 103, 52, 143

Elastic

32,5066
25.00
Predefined
Massive drcular beam
1,000
0.7854
0.04508
0.04503
0.000

0,000

Property
Material set
Identification

Comments

Colour
Waterial type
Properties
E
v
Beam type
Predefined beam type
Height
width
A
&
I
Raylegha
Raylegh p

Unit

kifmz
kfma

value

Il o 55,0, 255

Elastic

360086
25.00
Predefined
Massive rectanguiar beam
1000
1000
1.000
0.08333
0.08333
0.000
0.000

Hinh 4.7 — Thong s6 coc vay va dam dinh (3D)

Hinh 4.8 — Mo hinh Plaxis 3D h& dao tron
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Hinh 4.9 — Két qua tinh toan chuyén vi (Plaxis 2D)
So sanh véi két qua quan tric thyc €

PUEONG CONG CHUYEN V|
(mm)

s

-
b

~Pao dat dén cao d§-7m
~Bao dit dén cao df -11m
+Dao dit dén cao df -15m
Pao dit dén cao d6 -19m
—Bao d3t dén cao d -23m
~Dao dit dén cao d§ -26m

Hinh 4.10 - Két qua quan

tric thuc t&

Phan tich (mg su&t vong bing Phuong phap phén t hiu han

Sap2000

SO SANH KET QUA PHAN

TiCH BJ'\_NG PHUONG PHAP
PHAN TU HU'U HAN 2D&3D
V{1 KET QUA QUAN TRAC
-2
30
= —~— Plaxis 2D
6 ——Monitoring
~-Plaxis 3D
B
10
-12
Eu
3
T
3‘ -16
-18
-20
-22
-24
26
28

Chuyén vj (mm)

Hinh 4.11 — So sénh gi4 tri
chuyén vi gitta mé hinh tinh
va két qua quan tric tai cao

do (-25m)

Plaxis 3D
Hinh 4.12 — Két qua tng sudt vong trong Sap2000 va Plaxis
3D
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So sanh hiéu tng luc vong gitta mé hinh 2D va 3D

Biéu d6 quan hé gilta (rng suat vang trong tirng bude
thi cong dao dat

4060 3967

— 4000
E 3500 3263 123
= 3038 312:
o 2873 49 2907
" 2450 2015
2500 _
1881 iy
3 1500
1000
0
Ex Exc

Exc1-7m c2-11m.  Exc3- 150

Ung suat vong (kN/m?

Exc 4-19m 5-23m  Exc6-25m

Buéc thi cong dao dat
B 2D - Plane strain ®3D

Hinh 4.13 - So sanh gia tri Gng sudt vong mo hinh Plaxis 2D
(Plane Strain) va 3D

5. Nhan xét va két luan.

Nhan xét

Buong cong chuyén vi ctia hai mo hinh phan tich Plaxis 2D
(Plane strain) & 3D so voi két qua quan tréc chuyén vi gan nhu
nhau. Két qua gia tri chuyén vi lon nhat ctia hai mé hinh I6n hon
it so voi két qua quan tric thuc t€ 1an luot la: 8.7% va 12.5%.

Mo hinh Plaxis 2D — Plane Strain tng sudt vong trong vach
c6 gia tri 16n & giai doan dao dat tir -7m dén -15m va gidm dan tr
giai doan dao dat -19m dén -25m. M6 hinh Plaxis 3D tng suét
vong trong vach c6 gia tri nho & giai doan dao dat tir -7m dén -
15m va tang dan tir giai doan dao dat -19m dén -25m. Khi cang
dao sau tir cao do -19m dén -25m gia tri tng sudt vong ctia 2 mo
hinh cang tiém can nhau.

Nguyén nhan sai s6:

Ong inclinometer dat timg coc riéng 1é khong mang tinh dai
dién cho toan bo coc. Chat lugng thi cong coc con sai sot vé hinh
dang, kich thudc, khoang ho coc khong dong déu.

Ung xtr ciia dam dinh coc vay cta hai mo hinh khac nhau lam
anh huong lén dén su phan phdi tng sudt vong ¢ cac giai doan dao
dat tir -7m dén -15m, gia tri chénh léch tng sudt lén (~65%).

Két luan

Hiéu tng luc vong trong hé vach tron thay thé hé chéng
vang, lam giam chuyén vi he tuong coc chdn git hd dao trong thi
cong dao dat, dam bdo an toan va tang dién tich khong gian dao
dat, ddy nhanh tién do.

Véi mod phéng tinh toan tir md hinh Plaxis 2D (Plane Strain)
va 3D cho ra két qua chuyén vi tuong d&i chinh xac so véi chuyén
vi quan tric thyc t€. Ching t6 mo phong tng xtr theo bai toan
Plaxis 2D (Plane Strain) két hop khai bao do ciing vong cua thanh
chéng la pht hop cho giai phap thi cong hé coc vay xung quanh
hé dao va hé vach tron thi cong Top — Down theo timg budc.
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