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Design the procedure of settlement monitoring for wind power plants, experiment monitoring

of Hoa Binh 5
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Abstract

The paper presents design solution,
building method of the base benchmarks
and settlement marks for monitoring the

settlement tubing of the wind power project.
Empirical Report the result of settlement
monitoring of Hoa Binh 5 wind power project
in Hoa Binh district, Bac Lieu province.

Key words: Settlement monitoring, High
tolerant leveling

(1) ThS, Vién Khoa hoc Cong nghé Xay
dung, Email: <ngotheibst@gmail.com>
(2) KS, Céng ty CP Khdo sdt va thiét ké
Viét Nam,

Email: <pxquyet82@gmail.com>

Ngay nhan bai: 14/04/2022
Ngay sira bai: 05/05/2022
Ngay duyét dang: 5/7/2022

Ng6 Xuan Thé", Pham Xuan Quyét?

1. Téng quan

Viét Nam dang phai déi mét vai tinh trang thiéu hut nang lwong, dac biét la &
mién Nam, noi c6 nhu clu v& nang lwong va téc dé ting trwéng cao, trong khi cac
ngudn thay dién I&n da khai thac hét, cac thay dién nhé khéong dam bao loi ich mang
lai so v&i thiét hai méi trwdng ma noé gay ra. Bén canh dé, trwdc sw bién dong cla
gia dau thé gidi, sw can kiét ctia nhién liéu héa thach, thi dién gié dwoc xem la ngudn
tai nguyén ddi dao & mién Nam vé&i nhidu wu didm va c6 thé trién khai nhanh chéng.
La mét trong nhivng qudc gia chiu tac dong nghiém trong tr bién di khi hau. Trong
muw&i nam tré lai day, Viet Nam da quan tam dau tw san xuét dién gié nham dap tng
nhu cau néng luwgng trong nwédc dang tang vot, gidm lwong khi thai gay hiéu rng nha
kinh. Tinh dén thoi diém nay tai Viét Nam da cé khoang hon 100 dw an dién gié va
khoang hon 80 dy an da dwa vao s dung.

Trong qua trinh st dung, hoat déng cla cac tru dién gié ludon & trang thai dong,
rung l&c manh do vay cdng tac quan tréc bién dang (lun va chuyén dich ngang) can
phai dwoc quan tam dé theo ddi bién dong ctia nén méng cong trinh canh bao cho
Chi d4u tw tranh gay cac sw cb dang tiéc cé thé xay ra. Bai bdo nay dwa ra phwong
an thiét k& chung cong tac quan trac ln va chuyén dich ngang cho cac dw an dién gié
va bao céo két qua thuc nghiém quan tric cho dw an dién gié Hoa Binh 5.

2. Thiét ké phwong an quan trac cho cac try dién gioé
2.1. Bac diém cla céc tru dién gi6

Cac dy an dién gi6 néi chung déu cé dang tuyén cac tru cach nhau tir 300 dén
400m, trai dai hang cay sb ho&c cé thé hang chuc cay sb.

Két cdu méng cac try dién gié 1a két chu méng bé téng cét thép hinh tru con mong
coc déng hoac ép
2.2. Thiét ké hé théng méc chudn quan tréc

Can ct vao dic diém v& mat bang va két cdu mong ctia cac tru dién gié, cdn clr
vao muc 6.1.2 va 6.1.4 cla Tiéu chuan Viét nam 9360:2012 thi dbi véi cbng trinh
dién gi6 thi hé théng méc chuan phai duoc thiét ké theo két cAu mdc chuan loai A véi
chiéu sau it nhat 14 bang chidu sau méng coc thiét ké.

V& mat dd méc chuén theo TCVN 9360:2012 thi sb lwgng mdc chudn it nhat 1a
3 mébc va khodng cach tr mbc chudn dén Tru tir 50 dén 100m. Tuy nhién vé&i déc
diém vj tri cla cac tru dién nhw da néi & phan trén thi nhw thé sé khong bao dam
dwoc khoang cach néu chi diung 03 mébc chuén, ngwoc lai véi khodng cach 100m tir
méc chuén dén cong trinh thi nhw vay véi sb lwong tru dién cang nhiéu cang dan trai
nhiéu km thi khéi lwong mébc chuén phai xay dwng méc chuén rat nhiéu rat tbn kém
vé kinh té.

Tbng hop tir cac van dé néu trén, Tac gia dé& xuét phwong an xay dung hé théng
méc chuén nhu sau:

- Két cidu méc chuén la méc loai A véi chiéu sau méc twong dwong véi chiéu sau
coc thiét ké cho méng.

- Khéi lwvong méc chudn sé duoc xay dwng theo tirng cum méc chuan 3 méc.
2.3. Thiét ké hé théng méc quan tréc

Theo muc 6.2.12. trong tiéu chuan Viét Nam TCVN 9360:2012 “Déi véi cac cong
trinh loai &ng khoi, si 16, 16 luyén gang, cong trinh dang thap, may nang, kho théc...
méc dwoc dat téi thiéu bdn chiéc theo chu vi...”.

V6i cac Tuabin tru gid ¢ két chu méng thwéng cé dang hinh tron dwéng kinh
trung binh khodng 6-8m phwong an ti wu nhét 1a gdn 4 méc tai 4 vi tri theo ding
hwéng Bong, Tay, Nam Béc, v&i cach bd tri nay cé thé tinh toan dwoc dd nghiéng

]4 TAP CHi KHOA HOC KIEN TRUC - XAY DUNG



Hinh 1. Hinh anh mot s6 nha may dién gié

clia két cAu mong tru néu trwdng hop xay ra lun
l&ch. Két cAu méc quan tric lun thweng dwoc lam
béng thép dwéng kinh 18-20mm dwoc ma kém
chéng di (Hinh 5)

2.4. Phuong én quan tréc

Phwong phap xac dinh dé cao clia cac mbc
do lun 1a phwong phap thay chuén hinh hoc tia
ngdm ngan theo tiéu chudn TCVN 9360:2012
“Quy trinh ky thuat xac c‘iinh do Iun cdng trinh dan
dung va céng nghiép bang phwong phap do cao
hinh hoc”. Qua trinh quan trac Iun tién hanh theo
céac chu ky, mdi chu ky do dwoc tién hanh theo 2
buwéc:

Budc 1 - Do lwéi chudn: Ludi chuén 1a lwdi
ndi cac mbc chuan véi nhau. Muc dich cda viéc
do lw&i chuan 1a kiém tra do &n dinh ctia cac mébc
chudn. Viéc do Iwéi chudn dugc do béng thuy
chuan hinh hoc chinh xac theo hai chiéu do thuan
va do nguoc.

Trong qua trinh do dac Iwdi co s& tuan thd
céac han sai do tiéu chuan quy dinh déi véi do ltin
hang .

Sai s6 khép vong:
(fh)gh = ¢0.3“"“_'{’"'""] , n s6 tram may (1)

Sai s6 trung phwong tram may:

m;, < 0.15mm / tram (2)

Budc 2 - Dan dod cao tv cac mdc chuan vao
cac mbc dg ltn: Muc dich cda viéc dan dé cao
v?o cac mc“)c’do ln 13 dé& xac dinh dod cao thwc
t& clia cac méc trong chu ky hién tai. Viéc dan do
cao vao cac mébc do lun dwoc thye hién béng thuy
chuan hinh hoc chinh xac theo mot chiéu.

Trong qua trinh do dac can tuan thd cac han
sai do qui pham qui dinh doi v&i do lun hang Il vé&i
mot sb chi tiéu ki thuat chd yéu nhu sau:

Chiéu dai tia ngdm khong vuot quéa 30m.

Chénh léch khodng cach tlr may dén mia
trwdc va mia sau khéng dwoc vuot qua 1m.

Chénh léch v& chénh cao trén mét tram may
xac dinh theo thang chinh va thang phu clia mia
Invar (hodc theo 2 1an doc s6) khéng dwoc vuot
qua 0.3 mm.
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Hinh 2. M3t bang nha may dién gi6é 7A tinh Ninh Thuén

Sai s khép vong:

(fh)gh = +0.5 "Ilf_l{mm], n sé tram may (3)

Sai sb trung phwong tram may:
my, < 0.25mm / tram (4)
V&i hé théng tru tua bin riéng Ié nén so dd quan tréc sé b tri theo
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Hinh 4. B6 tri mdc quan trac lan

Tuyidn a u a

ol T

Hinh 6. Sc d6 thiét ké& bo tri tuyén quan trac

dd hinh tirng tru riéng biét véi 1 chidu di va vé tir mbe chuén
dén méc quan tréc (hinh 6).
2.6. U6c tinh dé chinh xéc theo phuong én quan tréc

Vi thiét ké hé théng mébc chuan, méc quan tréc va so db
quan trac nhw trén va st dung phan mém HHMAP 2019 dé&
wéc tinh sai sé trung phwong dé cao cho diém yéu nhét sau
dé tinh toan sai s tinh toan d6 lun theo cong thirc 5

mh=v(my* +my,,) (5)

Trong d6: mh 1a sai sb tinh toan do lun

Mp¢2 Mp,? 1a sai sb d6 cao cla diém can tinh do lUn gitra
2 chu ky

St dung phan mém HHMAP 2019 wéc tinh sai s6 d6 cao
ctia diém yéu nhét v6i so db luéi tuyén a hinh 6, gia dinh voi
truéng hop mébe chuén & xa nhét cach tru 500 dan dén cong
trinh tlrc 14 10 tram may. V&i chiéu dai dan tr mbc chuan dén
mép quan tréc 10 tram, ta tinh dwoc sai sb do cao diém yéu
nhat [a 0.59mm. Tt d6 tinh dwoc sai sO d6 lun mh.

mh=(0.6%+0.62 ) = 0.84mm < 1mm

TuytEn B "
Ay

V6i két qua wée tinh nhw trén thi phwong an thiét ké dam
bao duoc dd chinh xac theo yéu clu quan trac Iin cép 2 cho
hé théng tru dién gié theo TCVN 9360:2012.

3. Thwe nghiém quan tric ltin cho nha may dién gié
Hoa Binh 5 — Giai doan 1
3.1. Téng quan vé nha may dién gié Hoa Binh 5

Dy an Nha may bién Gié Hoa Binh 5 - giai doan 1, la mét
trong nhitng dw an dién gi6 trong dat lién; dwoc phé duyét
chi trwong dau tw tai Quyét dinh s6 298/QD-UBND ngay
17/9/2020 ctia Uy ban nhan dan tinh, do Cong ty Cb phan
Népg lwong Hacom Bac Liéu lam chi dau tw; Quy mé céng
suat 80 MW véi 26 tua bin gid clia hang Envision - Trung
Qudc (goém 06 tua bin gié cé cong suat 3,3MW/tua bin va 20
tua bin gié c6 céng suat 3,0MW/tua bin). Mét sé théng tin vé
dw an:

- Tén dy an: Nha may dién gié Hoa Binh 5 — Giai doan 1

- Chl d3u tw: Cong ty CP Nang lwong Hacom Bac Liéu

- Vi tri xa Vinh Thinh va xa Vinh Hau, huyén Hoa Binh,
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tinh Bac Liéu

- Dién tich: 27,7 ha

- Quy mé cong suat: SOMW

- San lwgng dién: 280.000 MWh/nam

- Téng vén dau tw: Khoang 3.700 ty déng

- Ngay van hanh COD: 31/10/2021
3.2. Phuong &n quan tréc lun nha may dién
gi6 Hoa Binh 5

Dwa trén cac tiéu chuan hién hanh va yéu
clu cla Chi dau tw, cong tac quan trac lun
cac try tuabin nha may dién gié Hoa Binh 5
— Giai doan 1 dang dwoc thuc,hién. Néi dung
céac cbng tac thwe hién quan trac lun nhw sau:

3.2.1. Hé théng méc chuén

Vi thiét ké tong thé gém 26 try tua bin gio
dwoc dan trai theo dang tuyén. Hé thong moc
chuén dwoc bb tri gdm 11 mébc chuén ky hiéu =

tlr MC1 cho dén MC11 chay doc theo tuyén . .‘;“ i
thi cong. Chiéu sau cac méc chuén dwoc xay ol
dung twong dwong voi chiéu sdu coc déng LA 80 Mz
clia tru tua bin gan moc nhét. Sau day 1a bang :
tbng hop chiéu sau cac méc chuén da dugc x
xay dwng. :
P £ s § o e a2
3.2.2. Hé thdng moc quan trac lun el et
2 ~ >
Tbng thé& 26 tru tua bin dwoc I&p dat mdi - T
tru 4 méc tdng gdm 104 méc. Vi tri 1ap dét cac e : s -‘#r.u: 5
A ~ X . . ~ ~ Lt 8 T
moc trén moi tru dung hwéng Bong Tay, Nam, ; =3
Béc. ‘_ #:.l-:-l
3.3. Két qua quan tréc lun nha may dién gi6 MCT _% - A
Hoa Binh 5 k i—L"‘" 3
Nha may dién gié Hoa Binh 5 Chinh thirc i
van hanh vao ngay 31 thang 10 nam 2021. =1
Dén nay theo phwong an quan trdc da thuc

hién dén chu ky 04. Cac cong tac quan tréc
lun da dwoc thue hién theo ddng yéu cau cla
phwong an ky thuat va cac tiéu chuan hién
hanh. Sau day la bang tong hop két qua quan 4 nhan thay:
trac dén chu ky 04. Do thoi lwgn bai bao co
han nén Tac gid chi dwa ra két qua quan tréc
clia mot sé try dic trwng. (Bang 2)

Hinh 8. Mit bang tong thé b6 tri hé thong mdc chuan

- Qua trinh quan tric lun da dwoc thwe hién ding Quy pham va tiéu
chudn ky thuat hién hanh.
- Gia tri o lun cac try nhd, dao dong trong khoang tir 1-10mm tuy

Nhan xét vé két qua trac Ia h
an xet ve Ket qua quan trac lun sau chu thuéc ttmg tru.

ky 04: Sau két qua quan tréc 1Gn 26 tru chu ky

Bang 1. Bang thdng ké khdi lugng méc chuan da thuc hién

ST | “chan | koo | moimomn | Lop dja chét
1 MC1 48,0 1,44 WT6 Sét trang thai déo clrng
2 MC2 48,0 0,79 Gitra WT3,4 Sét déo crng dén nira cirng
3 MC3 54,0 1,12 Gilra WT1,2 Sét déo cirng
4 MC4 48,0 1,50 WT9 Sét déo clrng dén nlra cirng
5 MC5 48,0 0,90 WT12 Sét déo cirng
6 MC6 48,0 1,11 Gitra WT14,15 Sét déo clrng dén nlra cirng
7 MC7 54,0 0,50 WT17 Sét déo clrng dén nlra clrng
8 MC8 54,0 0,83 Gitra WT19,20 Sét déo cirng dén nlra cirng
9 MC9 48,0 1,19 Gitra WT21,22 Cat chat vira hodc sét déo clrng
10 MC10 42,0 0,60 Giltra WT24, 25 | Sét déo ctrng hodc cat rat chat
11 MC11 54,0 1,08 Gitra WT23, 26 Sét déo clrng dén nlra ciing
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e
Tru WT-01
Chu ky 1 Chu ky 2 Chuky 3 Chu ky 4
Ten didm 26-08-2021 04-10-2021 03-12-2021 14-02-2022
Do cao (m) E()r?"l::;" Do cao (m) E()r?"l:;] Do cao (m) E()r%rlrl:; B cao (m) E()r?qu::;
MWTO01-1 3,30007 0,00 3,29432 -5,75 3,28692 -13,15 3,28052 -19,55
MWTO01-2 3,30589 0,00 3,30025 -5,64 3,29235 -13,54 3,28807 -17,82
MWTO01-3 3,29445 0,00 3,28935 -5,10 3,27985 -14,60 3,27536 -19,09
MWTO01-4 3,30255 0,00 3,29727 -5,28 3,28802 -14,53 3,28097 -21,58
Tru WT-04
Chu ky 1 Chu ky 2 Chu ky 3 Chu ky 4
Ten didm 20-08-2021 01-10-2021 03-12-2021 14-02-2022
Do cao (m) E()rc;)]::)n Do cao (m) E()rc;::)n D6 cao (m) E()ri:;j; Do cao (m) E()rc;rl::;
MWTO04-1 3,34987 0,00 3,34880 -1,07 3,34744 -2,43 3,34693 -2,94
MWT04-2 3,39986 0,00 3,39898 -0,88 3,39784 -2,02 3,39871 -1,15
MWTO04-3 3,38414 0,00 3,38317 -0,97 3,38179 -2,35 3,38186 -2,28
MWTO04-4 3,33240 0,00 3,33128 -1,12 3,32951 -2,89 3,32803 -4,37
Try WT-09
Chu ky 1 Chu ky 2 Chuky 3 Chu ky 4
Ten didm 12-09-2021 21-10-2021 04-12-2021 15-02-2022
Do cao (m) E()r?"l::)n Do cao (m) E()r?"l::)n Do cao (m) E();:TL:; B cao (m) E():qu::;w
MWT09-1 3,36879 0,00 3,36757 -1,22 3,36753 -1,26 3,36599 -2,80
MWTQ09-2 3,36841 0,00 3,36700 -1,41 3,36691 -1,50 3,36609 -2,32
MWTQ09-3 3,37380 0,00 3,37236 -1,44 3,37204 -1,76 3,37178 -2,02
MWT09-4 3,38016 0,00 3,37881 -1,35 3,37784 -2,32 3,37514 -5,02
Tru WT-13
Chu ky 1 Chu ky 2 Chuky 3 Chu ky 4
Ten didm 04-10-2021 30-10-2021 05-12-2021 16-02-2022
Do cao (m) ?r?]::;] Do cao (m) ?r?]::)n Do cao (m) l?rc;)]:::)n Do cao (m) ?r?]:::;
MWT13-1 3,39133 0,00 3,39023 -1,10 3,38876 -2,57 3,38733 -4,00
MWT13-2 3,37870 0,00 3,37697 -1,73 3,37616 -2,54 3,37559 -3,11
MWT13-3 3,36152 0,00 3,36004 -1,48 3,35917 -2,35 3,35884 -2,68
MWT13-4 3,39511 0,00 3,39394 -1,17 3,39177 -3,34 3,39072 -4,39
Tru WT-18
Chu ky 1 Chu ky 2 Chu ky 3 Chu ky 4
Ten didm 01-10-2021 30-10-2021 06-12-2021 17-02-2022
Do cao (m) E()r?"l:)n Do cao (m) E()r?"I:)n Do cao (m) E()r?"l:)n Do cao (m) E()r?qu]l:)n
MWT18-1 3,29469 0,00 3,29433 -0,36 3,29063 -4,06 3,28693 -7,76
MWT18-2 3,28506 0,00 3,28452 -0,54 3,28133 -3,73 3,27846 -6,60
MWT18-3 3,30394 0,00 3,30358 -0,36 3,29984 -4,10 3,29688 -7,06
MWT18-4 3,31467 0,00 3,31436 -0,31 3,30981 -4,86 3,30583 -8,84
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do chwa k& t¢i anh huwéng clia cac coc hién hivu d3 thi cong
trwdc; (v) diéu kién mwe nwéc dwdi dat & thoi diém thi cong
khéng qua bat lgi nhw trong mé hinh tinh toan.

Mot van dé khac ma ta quan tam Ia Iin b& mét trong tinh
toan md hinh 2D la 5.0 cm, chuyén vi nay cé xu hwéng tat
dan khi di ra xa hd dao trong pham vi 30m. Cac quan trac ltn
bé mét va lin cong trinh 1an can cho thay gia tri lan I&n nhat
I 4.0 cm. Hé sb 6n dinh tdng thé tir tinh toan Msf = 1.68>1.5
nén hd dao dwoc xem la &n dinh va phl hop véi yéu cau cla
dw an.

5. Két luan

V6i cac hd dao co d6 sau rat I6n 1én téi 6 tAng hAm trong
didu kién xay chen tai trung tam thanh phé Ha Noi cé mat
bang xay dwng thuwdng khéng qua Ién, xung quanh lai nhiéu
cac cong trinh thap tAng dwoc xay dwng tr 1au, cé két cau
yéu thi phwong an semi top-down 14 mét trong nhirng goi v
tbt vé& giai phap thi cong hadm sau.

Két qua khao sat bang mé hinh héa trong Plaxis 2D dé
tinh toan én dinh hd dao sau tai dw an 22-24 Hang Bai cho
két qua chuyén vi ngang clia twéng vay co ban phu hop voi
cac két qua quan tric trén cdng trwdng nhét la khi st dung

mo hinh Hardening Model va dac biét la khi ta s&r dung mé
dun E5y =350 ¢,./.

Tai liéu tham khao
1. Nguyén Bd Ké (2012), Thiét ké va thi cong hé mong sdu. Nha
xuat ban xdy dung
2. Brinkgreve R. B. J. (2005), Selection of Soil Models and
Parameters for Geotechnical Engineering Application,

Journal of Geotechnical and Geoenvironmental Engineering,
ASCE;

3. Janbu N., (1963) Soil compressibility as determined by
oedometer and triaxial tests. In: Proceedings of European
Conference on Soil Mechanics and Foundation Engineering.
Wiesbaden, 1963. p. 19-25;

4. Schanz T, Vermeer P. A., Bonnier P. G. and Brinkgreve
R. B. J. (1999), Hardening Soil Model: Formulation and
Verification,Beyond 2000 in Computational Geotechnics,
Balkema, Rotterdam, pp. 281-290;

5. Strom, R. W., Ebeling, R. M. (2001) State of the practice in
the design of tall, stiff, and flexible tieback retaining walls.
Technical Report ERDC/ITL TR-01-1, U.S. Army Corps of
Engineers.

Thiétké phuong an quan trac dé lun cac nha may dién gié...

(tiép theo trang 18)

Tru WT-23
Chu ky 1 Chu ky 2 Chuky 3 Chu ky 4

Ten didm 11-07-2021 12-09-2021 07-12-2021 18-02-2022

Do cao (m) E()r?“l;j;] Do cao (m) E()r?qu:;] Do cao (m) E()Squ:;] Do cao (m) E()r?qu:;
MWT23-1 3,43091 0,00 3,42939 -1,52 3,42878 -2,13 3,42833 -2,58
MWT23-2 3,43097 0,00 3,42940 -1,57 3,42860 -2,37 3,42863 -2,34
MWT23-3 3,43547 0,00 3,43443 -1,04 3,43241 -3,06 3,43254 -2,93
MWT23-4 3,45085 0,00 3,44957 -1,28 3,44772 -3,13 3,44652 -4,33

- Trong 1 tru d6 IGn léch nhé dao déng nhiéu nhéat Ia
khoang 3mm.

Tuy nhién tlr khi van hanh dén gi méi dwoc 06 thang
nén kha nang chwa danh gia hét dwoc gia tri d6 lun téng thé
nén can phai quan tric thém theo diung dé& cwong va quy
trinh bao tri theo thiét ké.

4. Két luan

Déi v&i cac cong trinh dién gié thi cong tac quan trac do
lGn trong qud trinh van hanh la yéu cau bét budc, thdi gian
quan trac it nhat 14 5 ndm (Tham khao quy dinh bao tri clia
mot s& nha may).

Tai liéu tham khao
1. Bai gidng quan trdc cong trinh xdy dung theo phiwong phdp Trdc
dia, Nha xudt ban xdy ding, 2016
2. TCVN 9398: 2012 “ Céng téc trdc dia trong xdy dung — Yéu cau
chung”

3. TCVN 9360:2012 “Quy trinh k§ thugt quan trdc hin nha va cong
trinh cong nghiép bang phwong phdp do cao hinh hoc
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Hé théng mbc chuan nén dwoc xay dwng theo mat do it
nhat 03 méc trén 1 cum, khodng cach tdi da tir méc chuan
dén tru quan trac xa nhat 1a 300 d& dam bao dd chinh xac
quan tric cap 2 theo TCVN 9360:2012.

Hé théng méc quan trac dwoc gan mdi tru 04 mbc theo
ding hwéng Bong, Tay, Nam, Bac sé dé dang cho viéc danh
gia va tinh toan d6 nghiéng néu co.

Do dac diém clia cong trinh dién gié nén hé théng méc
chudn nhiéu khi phai xay dwng rt nhiéu dan dén tén kém vé
mat kinh té, vi vay tuy thoc vao tirng dw an, tivng mét bang vi
tri cac tru tua bin ma thiét ké&, bé tri hé théng mbc chuén cho
hop ly nhat./.

4. https://tapchicongthuong.vn/bai-viet/dien-gio-tai-viet-nam-nhan-
dien-thach-thuc-va-de-xuat-giai-phap-phat-trien-86192. htm

5. http://gizenergy.org.vn/media/app/media/Bao%20cao%20
nghien%20cuu/Status_of wind_power_development_and_
financing of these_projects_in_Vietnam_VN_09042012.pdf

6. http://www.hacomholdings.vn/vi/du-an/nha-may-dien-gio-hoa-
binh-5-giai-doan-1

TAP CHi KHOA HOC KIEN TRUC - XAY DUNG
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