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LGOI NOI DAU

Sau khi ta thé ( hay vién tich), kim quan clia Thugng toa Thich Vién Thanh da
dudc quan tai Thién Tru - Huong Tich (xem anh ).

P& tudng nhé cong diic clia Ngudi, theo nguyén vong clia cac dé t, ban quan
ly chua da chi truong xay dung thap da "chan tinh" dat trén kim quan da"quan" truée.

Trong thiét k& thap da nay, ban quan ly chia dat ra cac cau hdi va yéu cau la:

1. Dia chat nén thap c6 bao ddm cho su lam viéc binh thudng va bén vimng vinh
clu cho thap khéng?

2.Trong qua trinh thi cong, han ché t6i mic t6i da anh hudng t6i kim quan da
dat truéc;

3. Khéng dung cét thép dé xay moéng thap.

Theo dé nghi ctia H6i Xay dung véi tac gia bai bao nay giup Nha Chua thiét ké
méng thap véi cac yéu cau néu trén; véi tdm long thanh kinh va ngudng mé dai dic
Thuong toa Thich Vién Thanh cGa minh, tac gid da mai mét s6 dong nghiép tai Cong
Ty Tu van 2 va trudng Dai hoc thuy Ioi thudc bé NN & PTNT cling cong tac dé lam
viéc cong dic nay.

Tap thé khao sat - thiét k&€ moéng thap gém cé:

1. GS. Nguyén Céng Man, CG. Dia ky thuat trudng Dai hoc Thuy Igi, trudng
nhém

2. GV. Nguyén Nhu Oanh, CG. Vat liéu xay dung, DHTL;

3. GV. Nguyén Céng Thang, CG. Siic bén vat liéu, DHTL;

4. KS. Hoang Khéc B4, CG. Dia chéat céng trinh, CT Tu van 2;

5. KS. Vi Minh Son, CG. Dia vat ly va cac cong su, CT Tu van 2.

Ngoai ra con c6 su tham gia gitp dd thi nghiém mét s& mau dat da cla Phong
TN Dia ky thuat ctia CT Tu van 2.

Cac két qua khao sat, thiét ké va thi cong mong da giai dap dudc cac yéu cau
dat ra ctia ban quan ly chua.

Né&u nay ai van canh Thién Trl - Huong tich sé lai thay thém mot thap da "chan
tinh" ma trang nghiém - hién dai trong quan thé thap cé kinh "lich si" dudc bao
quanh bdi cdnh nui non hung vi va nén tho clia Huong Son.

Tac gia xin chan thanh cam on cac dong nghiép da hudng (ing cling lam viéc
cong ddc nay véi tdm long thanh kinh déi véi Thugng toa Thich Vién Thanh.
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Giai phap méng va danh gia 6n dinh
thap da Chan - Tinh Thién Tru - chiia Huong
bang phan mém SIGMA/W V.5

GS. Nguyén Céng Man
Trudng Dai hoc Thuy Igi

1. Yéu ciu chung cua md thap

M6 thap dudc dat trén dinh 16p dat - da hdn hap 2, ndm dudi I6p phl dat da hén
hop1 day tu trén 1m téi trén 1,50m cé d6 déc khoang 6 d6. Lép 2 c6 dd day bién ddi
tir 0,50m dén 4,00 m; ngay dudi dé la I16p da voi phong hoa nit né nhe 4 day khoang
tir trén 3,00m t6i 6,50m, dudi cing la da voi nguyén khéi ran chic 5 (Hinh 2).

Thap lam bang da voi mau xam den, da hoi bi “d4 hoa hod”, hat min ron dat
trén hé mo duGi mat dat da quan kim quan cla Thuong toa. K&t ciu cua thap la loai
chét 1ap ghép khéng dung chéat két dinh.

Theo yéu cau clia Ban quan ly Chuia, két cAu méng can viing chic dé bao dam
thap 6n dinh vinh cliu vé cac mat cudng d6 va bién dang do nén gay ra, déng thdi
han ché t6i mic can thiét anh hudng t6i kim quan.

So d6 thap mo va két cdu mong du kién néu trén hinh 1.

Phia Sudi Yén Phia sau chua
Thap da

Mat dat -
Linh citu — | 00

Hinh 1. So d6 thap va méng

2. Pic diém dia hinh, dia ting noi xay dung thap

Dia hinh khu vuc dung thap va lan can tuong déi bang so Vi khu vuc quanh
chua, nén thuan Igi cho céng tac khao sat, danh gia diéu kién dia chat bang phuong
phép dia vat ly: phuong phap séng phan xa va dién trd.
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Viéc khao sat dudc ti€n hanh theo hai tuyén: tuyén I-I’ va Il-II’ song song va
cach nhau khoang 8,00m, dai 67,50m va song song véi dudng qua tam day thap
theo huéng tir phia sau chiia dén céng chiia (Suéi Yén) (Phu luc 1).

Két qua khao sat cho thady mat cat dia chat theo hai tuyén trén khéa tring khdp
nhau.

O day chi phén tich diéu kién dia tang tai vi tri dat thap va trong pham vi dnh
hudng gan do cla thap d€ co co sG danh gia diéu kién lam viéc sau nay sau khi dung
thap.

Tai vi tri dat thap va trong pham vi anh hudng cla né, 16p phi hdn sét-san soi
ky hiéu 1, c6 khi con 1an ca gach vun day thudng ti 1 m t6i 2m;

Du6i d6 la 16p ky hiéu 2, dat - da hén hdp c6 gi6i han dudi la mat déc, géc
dudng hudng déc khoang 39 do, cé téc dod truyén séng nén tir 1200 t6i 1600 m/sec;

Tiép d6 1a 16p da voi phong hoa niit né 4 day tr 3m t6i 7m, mat dinh tang nay
ti€p xuc véi day tang 2 nén ciing c6 géc déc bang khoang 39 d6 va cé tdc do truyén
séng nén tu 2500 t6i 3000 m/sec;

Dudi clng 1a tang da voi nguyén khéi rdn chac 5, mat dinh clia né cach mat dat
khodng tir 8m t6i gan 9m. Tai dd sau nay, n6 khong con anh hudng truc ti€p t6i su
lam viéc cla thap.

Diéu kién dia tdng dé cho phép du doan truéc rang méng thap cé kha nang
chuyén vi vé phia céng chua. Tuy nhién chuyén vi d6 c6 di I6n dé gay su lam viéc
bat Igi cho thap hay khéng con tuy thudc vao dic trung dd bén va bién dang cla dat
da tang 2.

Bang 1 cho cac dic trung co ly dung dé tinh toan cla cac tang dat da.

Bang 1. Cac dic trung cd ly tinh toan cia dat da [1kG/cm?= 100 kPa]

T6cdd | MO AunE | Hésdnd Trong Gbéc ma | Luc dinh
Ténlép dat | truyén | (kPa)x10? | héng p lugng don | sattrong | donvic
da sbéng Vi y o (kPa)x10?
Vp (kN/m®)x10 (d6)
(m/sec)
1. L&p phd - 1,2x102 0.35 1,82 15 0,18
hén hop sét
lan san sdi (1)
2. L6p dat da 1200 - | 2,8 x10? 0,34 2,1 22 0,40
hén hop (2) 1400
3. L6p da voi 1700 - | 4,2x10? 0,336 2,20
n(t né (3) 1800
4. L6p da voi 2700 — | 11,5 x10? 0,331 2,33
phong hoa niit | 3000
né nhe (4)
5. ba voi 5600 | 6,11x10° 0,317 2,76/2,74*
nguyén khoi
réan chac (5)

Chu thich: S6 liéu trong bang trén do khao sét dia vat ly cung cép. Cac chi tiéu
E dudc suy ti téc do truyén song Vp, do d6 dé bao dam an toan trong viéc danh gia
bi€n dang nén, thiét k& da chi 18y gia tri tinh toan cla E bang 1/100 gia tri nho nhat
do khdo sét cung cap. Gia tri 2,74* trong bang duoc xac dinh bang TN trong phong.
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3. Giai phap méng
DPé bdo ddm cac yéu cau néu trong muc 1, gidi phap méng duodc chon theo so
do6 néu trong hinh 2, 3.
Phia sau chua = Phia trudéc chuia (Sudi Yén)

Lép 1. Lép phii sét san soi; Lop 2. Dat - da hén hop;
Lép 4. Ba véi phong hoa niit né nhe; Lop 5. Da voi nguyén khéi ran chac

Hinh 2. So d6 giai phap moéng thap

Moéng c6 mat bang hinh tru vuéng réng gitra cé kich thuéc ngoai (5,0 x 5,0)m va
kich thudc trong (2,60 x 1,50) m bao quanh kim quan. Bé thap da cé hinh vuéng lap
ghép, c6 kich thudc ngoai (4,096 x 4,096) m, gilta dé tréng cung kich thuéc nhu
mong, va truyén tai trong clia thap xuéng dat nén qua moéng (Hinh 3).

Do ranh gidi gitra 16p dat 1 va 2 tai ché dat méng c6 dd déc, nén chan moéng vé
phia truGc chua dat sau khoang 1,50m va chan moéng phia sau chuia dat sadu khoang
1,00m. Khi thi céng, tuy tinh hinh thuc t& c6 thé diéu chinh cac d6 sau nay sao cho
moéng dat trén I6p dat da hén hop.

1,20m K—— 2,60m —=| 1,20m
Bé moéng T
1,75m
Hinh 3. Mat Sm
BE thap 1,75m
K— 4,09m ———>
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Yéu cau thiét ké la bdo dam sao cho sau khi xdy mong, bién dang — lun khéng
anh hudng dén kim quan.

4. Panh gia én dinh thap mo

Trong trudng hop nay, danh gia su lam viéc ctia thap chl yéu 1a vé mat chuyén
vi va bién dang cla nén gay ra.

4.1. Tinh trong lugng thap va mong.

Ban vé thap do Nha Chua cung cap cao 8,50m ké ca bé thap. Két qua tinh ra
duoc 84,25T (PL 2).

Do ap suat thap truyén xudng méng khong 16n, nén cé thé chon mac bétong
200 d6 moéng.

Bang 2. Két qua tinh khdi lugng thap va méng

Pon
nguyén Thé tich (m®)| Trong ludng (T)
Thap Xem két qua tinh trong phu luc 2 30,861 84,25
5,00x1,20x(1,44 +1,06) +
Méng (2,60x1,75x2)x1,25 = 15 + 11,375 26,375 m* 63,30
Téng 147,55

Chu thich: Khi tinh toan theo phan mém SIGMA/W, trong luong méng da dudc
tinh truc ti€p khi dua di liéu kich thuéc méng vao chuong trinh.

Tu s6 liéu vé tai trong va kich thuGc day mong, so bd tinh ap suét day méng
theo phuong phap don gian cho két qua sau:

oy = 147,55:12 = 12,30T/m2 = 123 kPa

Tinh tai trong tiéu chuan clia ting dat da 2

Re= nk—mz(Abyw Bhy' + Dc);
tc
trong d6: b =2,40m; h=1m;y=21kN/m®;vy = 18,20kN/m?;
m,=1, m,=1.0vak,=1,1;
VGi ¢ =22 d06 = A=0,61; B = 3,44; D = 6,04;

Vay Re= 10x.0 (0,61x2,40x21 + 3,44x1x18,20 + 6,04x40);

R =1,09(30,744 + 62,608 + 241,60) = 1,09x333 = 365kPa;

Vay gia tri R* gép gan 3 1an o, so bd thdy rang nén c6 do du trir cao vé mat
chiu luc.

4.2. Phan tich bién dang va chuyén vi cta thap

Theo nguyén tic chung, thiét k& chon dung di liéu vao theo xu huéng bat Igi vé
so do tinh va c6 do dir trir cao:

Bai toan & day 1a khong gian, nhung da 18y theo bai toan phing;

Chi tiéu bién dang E clia dat da l&y nho hon 100 1an céc gia tri thu dugc tir khao sét ;

Dung két cdu moéng viing chac.
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K&t qua phan tich chuyén vi va bién dang do may tinh thuc hién theo phan mém
SIGMA/W V.5 dudc néu dudi dang biéu dé trong cac phu luc tir 4 dén 9. Tur két qua
dé6 cho thay rang:

a. Chuyén vi tai vi tri mat day méng

Méng va thap c6 xu thé chuyén vi vé phia Sudi Yé&n song giéa tri tuyét ddi cla
chuyén vi diing tai hai mat A va B & vi tri mat day mong rat nhd va dé chénh bién
dang khéng dang ké ( Phu luc 5, 6 va 8 ):

Sg = 0,60cm

S,=0,31cm

B = 500cm

S, - S, = 0,29cm

tana = 0,29 : 500 = 5,8x10* = a = 0,03323 do.

Vay thap cao 850 cm thi dinh thap chi c6 chuyén vi ngang vé phia susi Yén khoang
0,57cm.

N&u gia tri E chi I&y nhd hon 10 1an so vdi s6 liéu khao sat, thi chuyé&n vi ngang nay chi
con nho hon 1mm.

b. Ap suat tai vi tri chan day méng

Cac phu luc 7, 9 cho biét tinh hinh phan bé (ing suat tai vi tri chan day moéng.

Két qua cho thdy pham vi anh hudng vé mat (ing suat do méng thap gay ra chi
4 trong 16p 2.

Ap suét day méng tai A: 6, = 120 kPa

Ap suat day mong tai B: o5 = 110 kPa

Ap suat tai khu vuc d4t kim quan am, diéu d6 ching té khéng cé tac dung luc
vao vi tri do.

Va G, = (120+110)/2 = 115kPa < R = 363kPa;

Két luan.

1. VGi két cAdu moéng da chon, két qua tinh toan cho thay thap lam viéc binh
thudng va khéng anh hudng t6i kim quan da dat truéc dudi mat dat;

Két qua khao sat dia vat ly va quan sat thuc dia da cho két qua kha phu hop
thuc t€ khi m& mong thi cong;

2. Khi thi cong méng da bao dam chét luong d6 béténg tét, tao duoc lién két
viing chéc gilra bétdng va khéi da nén theo dung quy trinh ky thuat thi cdng do nha
nuSc ban hanh va da bdo dam mat trén méng ngang bang, c6 lién két viing chac hap
ly v6i than thap dé gili cho két cau thap lam viéc binh thudng, nhu khuyén nghi clia
thiét ké;

3. Pa tao mat bang chéng tham va thoat nuéc mat trong pham vi quanh thap tét
bao ddm my quan va én dinh 1au dai khéi méng va kim quan./.

Ha No6i ngay 04 thang 1 nam 2004
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Phu luc 1
So do pham vi khao sat dia vat ly
)
Sudi Yén
Tuyén
khao sat
Vi trimo
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Phu luc 2
Ban vé moéng thap bang bétong
A-A
N
1,0m
1,5m
AV
F 1,2m _|_ 26m —|— lzm _|]
‘ B
1,75m
A A
— 1,50m  —
0
1,75m
B
B-B

K— 175m —>K 150m >— 175m —>
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Bang tinh thé tich - trong luong thap va méng

Phu luc 3

Thir ty Hang muc Kich thugc (m) Thé tich (m®) Trong lugng (T)
Thap
| Tang 1
1 B1= 4.751 4.2264 11.53807
B2= 1.2
_____________________________ H= 0.2
2 B1= 3.949 2.83092 7.728412
B2= 1.2
_____________________________ H= 0.2
3 B1= 3.19 1.74722 4.769911
B2= 1.2
_____________________________ H= 0.2
4 B1= 2.8 1.28 3.4944
B2= 1.2
_____________________________ H= 0.2
o B1= 2.4 0.864 2.35872
B2= 1.2
_____________________________ H= 0.2
6 Mc-D-D
B1= 0.6 1.008 2.75184
B2= 1.2 1.344 3.66912
B3= 0.4
H= 0.7
I Tang 2
1 B1= 2.7 1.17 3.1941
B2= 1.2
_____________________________ H= 0.2 _
2 B1= 3 1.512 4.12776
B2= 1.2
_____________________________ H= 0.2
3 B1= 2.85 1.6165 4.413045
B2= 0.2
_____________________________ H= 0.2
4 B1= 2.85 2.42475 6.619568
B2= 0.2
_____________________________ H= 0.3
o Mc-A-A
B1= 0.5 1.4 3.822
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ThGtv | Hang muc Kich thuéc (m) Thé tich ( m?) Trong lugng (T)
B2= 2.5 0.7 1.911
B3= 0.2
H= 1.4
I Tang 3
1 B1= 2.2 0.87 2.3751
B2= 0.7
_____________________________ H= 0.2
2 B1= 2.7 1.36 3.7128
B2= 0.7
_____________________________ H= 0.2
3 B1= 2.5 1.728 4.71744
B2= 0.7
_____________________________ H= 0.3
4 Mc-B-B
B1= 0.3 0.252 0.68796
B2= 3 0.315 0.85995
B3= 0.15
H= 0.7
v Tang 4
B1= 1.7 0.528 1.44144
B2= 0.5
_____________________________ H= 0.2
1 B1= 2.2 0.918 2.50614
B2= 0.5
_____________________________ H= 0.2
2 B1= 1.85 0.6345 1.732185
B2= 0.5
_____________________________ H= 0.2
3 Mc-C-C
B1= 0.2 0.096 0.26208
B2= 3.5 0.315 0.85995
B3= 0.15
H= 0.6
v Tang 5
1 B1= 1.2 0.216 0.58968
B2= 0.6
_____________________________ H= 0.2
2 B1= 1.75 0.84375 2.303438
B2= 0.5
H= 0.3
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Thitv | Hang muc Kich thuéc (m) Thé tich ( m?) Trong lugng (T)
3 B1= 1.25 0.45675 1.246928
B2= 0.2
_____________________________ H= 0.3
4 B1= 0.6 0.072 0.19656
H= 0.2
VI | pinn
B1= 0.4 0.064 0.17472
_____________________________ H= 0.4
1 B1= 0.2 0.068 0.18564
H= 1.7
Téng thdp 30.86079 84.24996
VIl | mong 26,375 m® 63,30
Téng thdp va mong 147,55
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Elev.

Phu luc 4
Thap da Chan Tinh
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Elev.

Phu luc 5
Thap da Chan Tinh
hY 7 ~ .
Truong véc ta chuyén vi
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Phu luc 6

Thép, da Chan Tinh
Pudng dang chuyén vi ding

16

Elev.
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Elev.

Phu luc 7
Thap da Chan Tinh
Puong dang (ing suat Sigma_Y (kPa)
16 —
1l 1,0kG/cm?  1,0kG/cm?
B
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60
10 —
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GEOSLOPE OFFICE V5 - SIGMAW
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Phu luc 8
Thap da Chan Tinh
Bién thién chuyén vi ding doc theo mat day méng
Y-Displacement vs. Distance
-0.003 \.\
0,004 - AS = 0,60 — 0,31= 0,29cm
g \'\ tano = 0,29/500 = 5,80x10*
: \ = a. = 0,03323 do.
3 0005 Vay thap cao 850 cm thi dinh
3 \_\ thap chi c6 chuyén vi ngang vé
phia su6i Yén khoang 0,57cm.
005 . Né&u gidm nhd gia tri E 10 an, thi
chuyén vi ngang nay chi con nhé
hon 1mm.
-0.007
0 1 2 3 4 5
Distance
Bi&n thién chuyén vi diing doc theo chan méng
Y-Displacement vs. Distance
-0.001

/.\_

-0.002 \
/ \ Trong pham vi dat mo tai vi tri

% 00033 chan méng chuyén vi rat nhd,
g \_\/ \ chi bang khoang 0,20 dén
2 0,004 X 0,54 cm, diéu nay cho thay
' chuyén vi hdu nhu khéng co6
\ anh hudng gi t6i pham vi dat

-0.005 mo

-0.006 \-\.

0 1 2 3 4 5

Distance

—— ¢ Pham vi dat kim «—
quan
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Phu luc 9
Thap mo Thién Tru

Bién thién (ing suat doc thang diing doc theo chan day méng

Y-Total Stress vs. Distance

150

100_';_/)\ N

(]
0
o
n
£ =50
0
>
0 L—= -\ \j
-50
0 1 2 3 4 5
Distance
Phamq\llJladr"at Kim l

Ap suat day mong tai A: 5, = 120 kPa

Ap suét day mong tai B: o5 = 110 kPa

Gog = (120 + 110) : 2 = 115 kPa

Theo két qua tinh theo PP don gian o, = 123 kPa

Ap suét tai khu vuc dat kim quan am, diéu d6 ching té khéng cé tac dung luc
vao vi tri do.
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Mot s6 hinh anh lIam viéc tai Thién Tru

A”I Y -~ - -An AY
Buoi lam viéc tai Thién Tru
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Po thé ndm cua da

Khao sat Dia vat ly
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Khao sat Dia vat ly

Khao sat hé dao canh khu md
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St ly sé liéu va viét bao cao thiét ké

Mo Thugng Toa Thich Vién Thanh

21
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Cac anh chup chan tinh bao thap sau thi cong

Sa lugc vé
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Chéo thuyén trén Sudi Yén
“...Bau trai canh but...”

<==Nhung ngudi tham gia
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