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Ban hanh Quy dinh ky thuat vé' thiét ké, thi cong va nghiém thu
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Can ct Nghi dinh sb 12/2017/ND-CP ngay 10/02/2017 ctia Chinh phi quy
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Murakamijuuki tai Van ban sé 2196/VKHCN ngay 07/11/2019 vé viéc xin phé
duyét “Quy dinh k§ thuat vé thiét ké, thi céng va nghiém thu gia cb nén dét yéu st
dung hé théng CMS theo phuong phap MITS”;

Theo dé nghi cua Vu truong Vu Khoa hoc - Cong nghé,
QUYET PINH:

Pié¢u 1. Ban hanh kém theo quyét dinh nay “Quy dinh k¥ thuat vé thiét ké,
thi cong va nghiém thu gia ¢ nén dat yéu sur dung hé théng CMS theo phuong
phap MITS”.

Diéu 2. Quyét dinh nay c6 hiéu luc thi hanh k& tir ngay ky.

Diéu 3. Chanh Vin phong, Chanh Thanh tra B3, cic Vu truéng, Téng cuc
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Vién KH&CN GTVT, Giam doc Cong ty TNHH Murakamijuuki, Giam dbc So
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quan, t6 chirc c6 lién quan chiu trach nhiém thi hanh Quyét dinh nay.//n/ej
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QUY PINH KY THUAT
VE THIET KE, THI CONG VA NGHIEM THU GIA CO NEN PAT YEU SU
DUNG HE THONG CMS THEO PHUONG PHAP MITS
(Ban hanh kém theo Quyét dinh sé6 AL /OP-BGTVT ngay A§ /44 /2019
cua B¢ truong Bo Giao thong vdn tai)

1 Pham vi ap dung

Quy dinh k¥ thuat nay quy dinh nhitng yéu ciu co ban vé khao sat — thi nghiém,
thiét ké, thi cong va nghiém thu tru dét xi mang dung dé xur 1y — gia c¢b nén dét yéu
trong xdy dung cong trinh giao thong theo hé théng CMS ciia phuong phap MITS, sau
day goi 1a hé théng CMS.

Hé théng CMS ¢6 thé 4p dung trong cong tac phong chéng sat 1& va sap lun,
han ché lun dé ke, tang kha nang chiu luc cia twrong chén, han ché chuyén vi bén két
céu moéng, ting kha ning chiu luc cta cdng hop, giit dit, xdy dung nha va cong trinh
c6 tai trong nhe, khéi dip, 6n dinh mai déc...

2 Tailiéu vién dén

Céc tai liéu sau day 1a rat can thiét dé ap dung quy dinh ky thuat nay. Ddi véi céc tai
liéu vién din ghi nim cong b thi ap dung ban duoc néu. Ddi vai cac tai liéu vién din
khong ghi nam cong bd thi 4p dung ban mai nhit, bao gbm ca céc sira doi, bd sung
(néu co):

- TCVN 2682:2009, Tiéu chudn xi mang poéc lang - Yéu ciu ky thuat.

- TCVN 6260:2009, Xi mang pooc ling hdn hop - Yéu cau k¥ thuat.

- TCVN 43 16:200'7, X1 méng pooc lang xi 10 cao.

- TCVN 9398: 2012, Cong téc tric dia trong xdy dung.

- TCVN 9403:2012, Gia cb nén dét yéu bang tru dét xi mang.

- TCVN 3121-3:2003, X4c dinh d6 luvu dong cuia vira tuoi.

- TCVN 3121-6:2003, Xac dinh khéi lwong thé tich vira tuoi.

- TCVN 9437:2012, Khoan tham do dia chit cong trinh.

- TCVN 6186:1986, Chit lugng nude — Xéc dinh chi sé Pemanganat.

- TCVN 6492:2011, Chat lugng nuéc — Xac dinh pH.

- ASTM D2166, Standafd test method for compressive strength of unconfined

cohesive soil. Tiéu chuan thir nghiém cudng dd nén né hong cia dit sau gia cb.

3 Thuat ngir va dinh nghia
3.1 Hé théng CMS (Combination Mixing Slurry)
Heé théng tron vira két hop (CMS) ctia phuong phéap thi cong MITS (Middle Pressure

Injection Total System) c6 thé duge dinh nghia la phuong phap thi cong trén sdu co
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cdc ddc tinh ctia cic phuong phép thi cdng tron co hoc va phun ap luc. Hé théng duoc
thiét ké dé dao va tron sur dung canh khudy co hoc trong khi ddng thoi phun vira xi
mang st dung thiét bi bom trung ap dé tao san pham gia c6 tir viéc tron va khudy déng
nhat trong thoi gian ngén. '

3.2 Tru dit xi ming (Soil-Cement Column)

Cé hinh dang tru tron bing han hop dit — xi mang, hay dit — vira xi ming duge ché tao
béng cach trdn co hoc xi ming hodc vita xi mang véi dét tai chd (in — situ).

3.3 Tron uwét (Wet-Mixing)

Qua trinh gom xdo toi dat bang co hoc tai hién truong va tron vira xi ming gom nudc,
Xi ming, c6 hodc khong co phu gia voi dat.

4  Quy dinh chung
4.1 Codng ngh¢ thi cong trong quy dinh k¥ thuat nay 1a cong nghé tron sau, bao gom:

a) Phuong phap gia ¢ nén dit su dung hé théng trén bom vita ap luc trung binh (ap
luc tir 5 — 20 MPa) va mot canh khudy dac biét;

b) Hinh déng va bé tri da dang gom tru don, mang, khéi, tuong va td hop;

¢) Thi cong cho céc loai dét sét dinh c¢6 chi sé SPT < 11, cat pha sét c6 SPT < 15;
d) Ap dung cho dudng kinh tru tir SO0mm dén 1600mm;

e) Chiéu sau gia cd ti thiéu 1a 1m, tdi da 12 23m:;

g) Dién tich mat bang dé lap dat may lam viéc téi thiéu la 50m?;

h) Thi cong tai noi ¢6 dia hinh nhép nhd, cao dd chénh nhau tir 0,5m dén 2,0m;

i) Thi cong trong diéu kién v6i gioi han chidu cao 7m;

k) Thi cong trong tim v6i 7m tir ddu méy co so.

4.2 Thiét ké, thi cong gia c6 nén dit yéu bing hé thing CMS

a) Cong tac trac dia theo TCVN 9398:2012;

b) Khao sat dia chét cong trinh theo TCVN 9437:2012;

c) Thiét ké va thi cong gia c6 nén dét yéu bang hé théng CMS theo TCVN 9403:2012.
4.3 Yéu cau

a) Tuy cung mot ty 1& pha tron nhung ludn c¢6 su khac nhau gitta mau ché bi trong
phong va thyc té thi cong bang cac thiét bi ngoai hién truong, cho nén viéc thi cong tru
thir, tim hiéu qua gia ¢b tbi uu 12 quy dinh bét budc;

b) Hé thong CMS dugc tién hanh va quyét dinh thi cong dai tra chi c¢6 thé dua ra sau
khi da thi cong va thi nghiém tru thir dat yéu cau quy dinh cua dy éan;

c) Tét ca cac théng tin can thiét dé phuc vu du an can duoc cung cz‘ip cho thiét ké,
trong d6 bao gom ca kinh nghiém tich liiy ctia nha thiu thi cong va tu vén thiét ké.




4.4 Cac thong tin can thiét dé trién khai du 4n theo hé théng CMS

b) Hé so nang luc, kinh nghiém cua nha thiu va hé théng quan 1y chét luong;
¢) Céc cong trinh ngim va céng trinh xung quanh;

d) Pic diém ky thuat cua cong trinh;

¢) Kinh nghiém thi céng hé théng CMS tir truée hodc cong trinh xay dung gan k&, bao
gom ca két qua thi nghiém hién truong cip cho thiét ké;

g) Chuong trinh, ké hoach xay dung ké ca tién do chét tai va gia tai trudc;
h) Tién db trién khai thi nghiém, quy trinh nghiém thu vt liéu dua vao cong trinh;

i) Tét ca cac yéu cdu phat sinh hoic sira dbi can duge xac lap va phé duyét trudce khi
bt dau thi cong;

k) Binh mirc va don gia thi cong.
5 Vitli¢u p
5.1 Cac vit liéu duoc tron véi dat theo hé théng CMS bao gdm:

a) Chét két dinh c6 thé sur dung mot trong cdc loai xi mang sau: xi mang podc ling, xi i
mang pooc lang hdn hop, xi mang podc lang xi 16 cao;

b) Nudc.

5.2 Tét ca cac vat liéu diung ché tao tru gia cb phai tuan theo cac tiéu chudn hién hanh
lién quan va céc quy dinh méi trudong, cu thé:

a) Xi ming podc lang tuén theo TCVN 2682:2009;

b) Xi ming podc lang hén hop tudn theo TCVN 6260:2009:

¢) Xi méng pooc lang xi 16 cao tuan theo TCVN 4316:2007;

d) Nude tron ding cho hé thong CMS phai thoa man cac yéu cdu sau:

- Khong chira vang dau hodc vang m& (dwoc tién hanh bing quan sat mat thudmg):;

- Lugng tap chat hitu co khong I6n hon 15 mg/L (xéc dinh theo TCVN 6186:1986);
- D6 pH khong nhé hon 4 va khong 16n hon 12,5 (x4c dinh theo TCVN 6492:201 1);
5.3 Vat liéu tuan theo yéu cau thiét ké.

5.4 Ngudn cung cip vit licu phéi rd ngudn gbe, khi thay déi phai duoc thong bao va
c6 su chip thuan.

5.5 Déu vét cta cac chét héa hoc trong vat liéu dugc coi la gdy 6 nhiém méi truong
can duoc dénh gia lai tdc dong moi trudng.

6 Cong tac thiét ké khi ap dung hé théng CMS

6.1 Phuong dn thiét ké va thi cong




Nguyén tic thiét ké va thi cong khi 4p dung hé théng CMS ciing tudn thi theo quy
trinh thi cOng trn siu, quy trinh ap dung hé théng CMS nhu so d6 duge md ta trong
hinh 1.

Thiét ké

v

Thiét ké cho
két cau

Thiét ké cho
dat nén

DPura ra cuong dd muc tiéu cho thi nghiém trong phong

v

Thi nghiém tron thir cdc hén hop trong phong

v

Quyét dinh vé chung loai va lugng xi mang dung

—

Thi céng thir nghiém hién trudng
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v

Xac nhdn ham luong xi mdng phu hop

;

Quyét dinh ham lugng xi mang cho thi cong coc dai
tra
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Thi céng tao coc gia cd
[

v .

Giam sat chat lugng coc bang cic kiém tra
trong qua trinh thi céng

Kiém sodt qua trinh thi cong

Hinh 1 — So db quy trinh ap dung hé théng CMS
6.2 Khao sat dia ky thuat
6.2.1 Quy dinh chung
6.2.1.1 Cong téc khao sat dia ky thuét dugc thuc hién theo dé cuong duogc duyét. Dé
cuong khao sat do thiét ké lap dua theo dic diém va quy md cia cong trinh s& xay
dung, tham khao cac quy dinh trong céc tiéu chudn khao sat dia ky thuat chuyén nganh
giao thong.
Chiéu sdu khao sat phai du dé c6 thé du tinh do lan ciia cong trinh; khi khéng ¢ 16p
dat cimg thi chiéu sau khoan dén d6 sdu khong con anh hudng lan.
6.2.1.2 Dé co sb liéu dau vao cho thiét ké, cong tac khao sat dia k§ thudt cin tién hanh
cang sém cang tot, dé c6 thé chon lya phuong an xir ly, it nhét phai c6 két qua thi
nghiém maiu trong phong sau 28 ngiy bao dudng.




Thi nghiém trong phong va hién truong tudn theo céc quy dinh hién hanh.

6.2.1.3 Hb khoan hoac hé dao khao sat duoc bit kin tranh anh hudng cia nudce ngém
hodc thi cong tru sau nay.

6.2.2 Thong tin chi tiét

6.2.2.1 Béo cdo khao sat cén cap thém thong tin vé diéu kién dit nén dé thi cOng tron
sau theo hé théng CMS:

a) Thanh phén, phan bd, chiéu day va trang thai cta 16p dat mat, ré cay, dat lap;
b) Hién dién cua cudi, tang lan, da gay kho khan cho thi cong;
c) Hién dién ctia dit co kha nang truong nd;

d) Hang, hd, khe nirt;

e) Cao dd nude cb ap, su thay ddi cia n6 va kha ning phun trao;
6.2.2.2 Pic trung vét ly va héa hoc

a) G161 han chay, déo;

b) Phan loai;

¢) Dung trong; -
d) Thanh phén hat;

e) Thanh phén khoang;

g2)bo Am tu nhién;

h) Ham luogng hitu co;

i) Do pH trong dit.

6.2.2.3 Dic trung co hoc

a) Bién dang va cd két;

b) Cuong do nén va mod dun dan hoi;

¢) Tinh thdm (néu can thiét).

6.2.2.4 Dic trung mdi trudng, hoa hoc va sinh hoc (néu cén thiét),

a) S4 lidu thi nghiém nudc ngém;

b) Ham lugng Crom VI.

6.3 Danh gia cwong do tru

Cudng do tru tai hién truong bi anh hudng clia nhiéu yéu td, nhu tinh chét cua dt,
diéu kién tron, thiét bi va quy trinh tron, didu kién dudng hé... Cin xdc lap va kidm
chirng cudng dg tru hién trudmg qua céc budc bang thi nghiém mau tron trong phong,
kinh nghi¢m da tich lily, ché tao tru thir va thi nghiém kiém chimg. Thiét k& duoc stra
ddi néu cac yéu cdu khéng dugc dap img day du.



6.4 Co s thiét ké

6.4.1 Diu kién chiu tai, dia chat, thily van va gi6i han do lun, do ddy trdi, do nghiéng,
dd Iun l¢ch cua cong trinh.

6.4.2 Gi6i han vé mdi truong trong thi cong nhu tiéng 6n, xung déng, 6 nhidm khong
khi va nuéc, téc dong dén cong trinh xung quanh.

6.4.3 Trién khai thiét ké tru xi mang dét theo hé thbng CMS bao gdm thiét ké dia ky
thuat va phuong an thi cong.

a) Thiét ké dia k¥ thuat dua trén cac tiéu chuén lién quan, nhu thiét ké nén nha va cong
trinh, thiét ké tuéng chin, 6n dinh mai déc (tham khao phu luc A):

b) Thiét ké so b dua vao két qua thi nghiém mau tron trong phong va kinh nghiém da
tich liiy cdc cong trinh da thi cong theo hé thong CMS c6 xét dén khac biét gitra két
qua thi nghiém trong phong va thuc té hién truong (tham khao phu luc D, TCVN
9403:2012). '

6.4.4 B tri tru trén mat bang ctia hé théng CMS theo phuong phép tinh toan cua tiéu
chuin TCVN 9403:2012.

6.4.5 Stra ddi do tinh trang chua luong trude nhu thay ddi thuc chat diéu kién dit nén
va thuy luc, phai duge béo cdo kip thoi.

6.5 Thinghiém tron thir trong phong

6.5.1 Trudce khi thi cong dai tra phai tién hanh tron tha trong phong thi nghiém vai
dat, nudc thuc té va xi miang. Thiét ké cip phéi cho tru xi mang-dat la mot qué trinh
thiét ké lap. Ham luong xi mang va lugng nude sir dung tron thir ¢d thé tham khao qua
kinh nghiém téng két cac du én da lam.

6.5.2 Két qua thi nghiém cudng dé voi mdi cip phdi tron thir cla tirng 16p dét trong
phong chi c6 tinh dinh huéng va la co s& lya chon phuc vu cbéng téc lam tru thi
nghiém trén hién trudng.

6.5.3 Tuong quan cudng dd nén khong han ché né hong giira miu than tru hién
truong va mau tron trong phong co thé chon theo kinh nghiém tr 0,2 téi 0,5 tuy theo
loai dat va ti 1& tron. Néu két qua thi nghiém hién truomg khong dép tmg yéu cau thi
phai diéu chinh thiét ké.

6.6 Thi nghiém hi¢n truong trong qua trinh thi cong

Cong tac thi nghiém hién truong cho hé théng CMS bao gom mot sb thi nghiém nhu:
a) Ty trong cua hdn hep vita xi mang theo TCVN 3121-6:2003.

b) Xéc dinh d¢ chay ctia hon hop vita xi mang — dét theo TCVN 3121-3:2003.

6.7 Phwong an thi cong

6.7.1 May co s




i Cit thip ko dii
. Chu thich:

- Khoang cach 1én nhét
tir trung tdm cabin: 7 m
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Hinh 2— Méy co s& (minh hoa)

6.7.2 Do cao chénh léch cho phép thi cong thing dirng so véi mit bang may

iy ‘);»

£

Hinh 3 — So d6 chénh 1éch cho phép may thi cong (minh hoa)
Xét dén van dé an toan quy dinh:
a) D9 cao 16n nhat tiéu chuén tir phan dinh so véi mit bang may 1a 1.5 m (hinh 3 - a);
b) D cao 16n nhét tiéu chuan tir phin day so v6i mit bing méy 1a 1.5 m (hinh 3 — b).
6.8 Quan ly viéc khudy trén

Trong hé théng CMS, ap luc phun vita, sb vong quay va luu luong bom vira dugce sir
dung lam chi s6 d& quan ly chit lugng khudy va tron (bang 1).



Bang 1: Méi quan hé cua duong kinh tru véi dp luc phun, s vong quay va luu luong

bom vira
Puong kinh gia cb Ap e phun S6 vong quay | Luwulwgng bom vira

(mm) (MPa) (vong/phit) (lit/phut)

500 5+10 40 + 50 50

600 5+10 40 + 50 60

800 5+10 40 + 50 80

1.000 10 + 15 30 +40 100

1.200 10 = 15 30 +40 120

1.400 15 +20 20+30 140

1.600 ' 15+20 20+30 160

6.9 Noi dung hd so thiét ké

6.9.1 Ho so thiét ké cén trinh bay cong dung va hinh hoc ciia khéi gia ¢b, dic tinh ky
thudt ctia vét liéu, cac giai doan thi cong c6 thé gdm céc thong tin sau:

a) Cac yéu cau cho tru (cuong do, dic tinh bién dang va tinh thim);

b) Chiéu rong cla phﬁn trung nhau giita cac tru canh nhau;

¢) Sai sb cho phép vé chiéu dai, dudng kinh, d¢ nghiéng va vi tri trén mat bang;

d) Bén vé& bién phap tb chire thi cong;

e) Tién do chat tai va chét tai trudce;

g) Cac thi nghiém va quan trac can thiét;

h) Strc xuyén diu miii cta may trdn vao téng chiu luc hoic tﬁng khong thim (néu cO).
6.9.2 Khi nghiém thu cin dua vao két qué thi nghiém mau thén try, thiét ké nén chi
dinh tudi lay mau, thiét bi va quy trinh 14y mau.

6.9.3 Ddi vai thi nghiém co hoc trén dit gia c6 sau khi thi cong bing hé théng CMS,
thiét ké can chi dinh diéu kién cho thi nghiém va tiéu chi nghiém thu.

6.9.4 Thiét ké can thuyet minh cac trj sb gioi han clia cac thong sb thlet ké dia ky
thudt, cling nhu cic budc can tién hanh khi cac tri s6 nay bj vuot qua.

7 Yéu cau vé thiét bi thi cong cho hé thong CMS

bé tién hanh thi cong theo hé théng CMS ngoai hién trudng cin chudn bi cac thidt bi
chuyén dung cho cong trinh; céc thiét bi, dung cu cin thiét c6 cac thi nghiém ngoai
hi¢n truong va trong phong thi nghiém.



Hinh 4 - So d6 bd tri thiét bi hé théng CMS (minh hoa)

So d6 day chuyén thiét bj (hinh 4) bao gdm:

(1) - Silo Xi méng (6) — May phat dién

(2) — May phat di¢n (7) — May co so

(3) — Bdn chira nude (8) — Canh khudy

(4) — May tron (9) — Khép ndi can khoan

(5) - Méy do luu lugng kiéu rang cua

(10) — Khép ndi xoay
7.1 May co s¢

7.1.1 May khoan tru (may khoan)

May khoan dam bao cac yéu ciu sau:

a) La mdy chuyén dung béanh xich tu hanh dugc thiét ké véi muc dich dung dé khoan
tru, may duogc g'fm vao mot can khoan véi canh khuéy dac biét;

b) Str dung hé théng thuy luc dn dinh;

c) Puoc thiét ké va san xuét tai nha may, c6 day du hd so theo doi va chirng minh lich
sir san xuét loai thiét bi dic thu do;

d) C6 hé théng diéu khién can bing dé duy tri do thing ding ctia cin khoan theo chidu
sdu trong sudt qué trinh van hanh lién tuc;

e) C6 thiét bi hién thi va in ra cac thong sd ky thuét nham theo doi trong subt qua trinh
van hanh; C¢ thiét bi diéu chinh ap lyc bom vira cua dudng cung cip vira cho muc
dich kiém tra chét lvong cling nhu luu lugng vita cho tru gia cd.

Ghi chi: Mdy khoan co sé cho hé théng CMS c6 cdc loai khde nhau, duwoc lua chon dp
dung tity theo chiéu sdu tru dat gia cé (chi tiét xem phu luc B).
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7.1.2 Canh khudy

Canh khudy cai tién dic biét c6 thiét ké 2 15 tron c6 duong kinh 1.8 cm dé phun vira
bing ap luc trung binh;

Canh khudy gbm 2 cénh (hinh 5) c6 cac miii x6i 1am toi dat, kich thudce dai tir 500 dén
1600 mm (tinh tir hai diém dau ctia canh), rong 8 cm dén 10 cm, day tir 2 cm dén 3cm.

/
/

g

b

500 = 1,600mm |

Hinh 5 - Cénh khudy (minh hoa)
7.1.3 Cén khoan

Can khoan la b6 phan duge gia cong co khi gin vao dau may khoan co so, dugc tmh
toan va thiét ké hé thong thity lue véi chiéu dai H tinh tir dau cach khuay dén cudi cn
(hinh 6) c6 thé thay dbi duoc dé phu hop véi dé sau cua tru can gia cd.

Hinh 6 - So' d6 ctia can khoan (minh hoa)
7.1.4 Pau khoan

Déu khoan 1a mét mé to duoc gan véi cin
khoan, ¢6 hanh trinh di chuyén nho cac hé
théng thiy luc trén may khoan co sé

2
(hinh 7). §

1!
>

Hinh 7 - So d6 dau khoan (minh hoa)
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7.2 My phit dién

May phat dién phai duoc kiém dinh 16
rang, chit lugng dong co hoat dong tét
trong thoi gian dai voi didu kién thi cong
khic nghiét dé dam bao tién do cong
trinh. May phat dién c6 kha nadng cung
cap dong dién trong khoang tir 150 KVA
dén 220 KVA, dam bao an toan trong qué
trinh str dung (hinh 8).

7.3 May tron

Hinh 8 - May phat dién (minh hoa)

Hé théng khudy tron dung dich vira xi mang s& tron déu vai toe do véi hé thong canh

khudy chuyén dung dam bao su dong déu cta vita xi mang, chéng phén ting va cung

cép cho qué trinh khoan.

My tron vira xi mang (hinh 10) c6 tdng
khdi lwong khoang 2750 kg, chidu dai
khoang 3100 mm, chiéu rong khoing
2000 mm va chiéu cao khoang 2400 mm.

May tron vira gdbm 2 bd phédn, bd phén
tron gém hé théng bang dién tur lya chon
théng s6 cho mé tron va bo phan thung
khuéy tron. Thé tich cua bd phén trén vao
khoang 1,5m?; thé tich ctia bd phén thung
khudy tron vao khoang 2,4m’.

7.4 May bom ap luc cao

Péng hé do luu lwong vira va may bom ap
luc 14 thiét bi chuyén dung dé kiém soat ap
luc bom vira trong qua trinh dua vita tor
thung chira vira xi ming dén miii khoan,
cac théng sb vé ap luc do luén duge thé
hién trén ap luc ké va phai duge theo dai
lién tuc dé dam bao dung lugng vita duoc
bom theo thiét ké.

May bom vita ap luc cao (hinh 10) ¢é luu
lugng bom Q = 50 lit/phat dén 200 lit/phut,
c6 trong luong khoang 2600 kg, chiéu dai
khoang 2100 mm, chidu rong khoang 1450
mm va chiéu cao khoang 1370 mm.
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Hinh 9 - Thung tron vita xi mang

(minh hoa)

Hinh 10 - May bom vita 4p luc cao

(minh hoa)




7.5 Hé thong Silo

Hé thdng Silo (hinh 11) cung cdp xi ming cho qué trinh khoan tru duoc lap dét ngay
tai cong trudng, Silo phai chira duge khoang 30 tén xi ming, ngudn dién cung cép cho
Silo phai ddm bao cong suit 1a 15 kw.

Hinh 11 - H¢ thdng Silo (minh hoa)

Hé théng Silo dugc lép dadt & vi tri thuan loi dé qua trinh bom xi mang vao Silo dugc
an toan va hiéu qua.

8 Cong tac thi cong
8.1 Bién phap thi cong va chuin bi hién treong

Viée xdy dung bién phép thi cong cling nhw bd tri thiét bi, nhan lye tai hién truong
tudn theo TCVN 9403:2012.

8.2 Thi cong thir tai hién trwong

8.2.1 Can thuc hién thi cong thir tai hién truong dic trung nham xac nhan céc yéu cau
thiét ké va tao lap céc tri sb kiém soat téi han cho thiét bi, vat liéu, quy trinh ky thuét
cung chung loai khi thi cong dai tra.

8.2.2 Céc trj s6 kiém soat thi cong hé théng CMS gdm:

a) Xdc dinh do théng ding ctia can khoan;

b) X4c nhén cao d6 chuén;

¢) Xac nhin cam bién do sau duoc dua vé 0;

d) Xac nhan cam bién luu lugng dugc dua vé 0:

e) Xé4c nhén thi cong (tdc do quay, lugng vita phun va ap luc phun);
g) Do dac;

h) Tién hanh gia cb;

i) Két thic qud trinh gia cé (xéc nhan d¢ sau xur Iy);

k) Luong vira phun (xac nhén lugng vira phun vao).

8.3 Tb chirc thi cong
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8.3.1 Trudc khi thi cong, vi tri cla tru trén mit béng phéi duoc dinh vi.
8.3.2 Céc sai sé clia tru theo quy dinh trong thiét ké.

8.3.3 Chu trinh thi cdng tru voi canh khuay dic biét dugc dwa xudng chiéu sau thiét
ké, dat bi tron va pha két céu, phun chat két dinh trong c& hanh trinh va rat 1én, két
thic tron va roi khéi vi tri.

8.3.4 Tbc do quay ctia canh khudy va tc do xuyen xuong, rit 1én cua can trén dugc
thiét lap ban déu dé tao ra dat xur ly tvong ddi dong nhat.

8.3.5 Trong qua trinh tron vita truyén vao dét bang bom ap luc cao tao dong chay lién
tuc.

8.3.6. Trong qua trinh tron, kiém tra theo cac chi tiéu sau:
a) Ti trong cua hén hop vita xi mang;

b) P chay ctia hdn hop xi mang — dit.

8.4 Yéu céu thi cong

8.4.1 Khéng dugc thi cong trong diéu kién thoi tiét mua lam anh huéng dén tinh chat
va chat lugng cua tru.

8.4.2 Phai b tri ddy du hé thdng béo hiéu, phan ludng, dam béo giao thong trong sudt
qué trinh trién khai thi cong.

9  Giam sat, thi nghiém va quan tric
9.1 Phin chung
9.1.1 Quy mo thi nghiém va quan tric duoc quy dinh trong thiét ké.

9.1.2 Quy trinh kiém dinh, kiém sodt va nghiém thu dugc xac lap truée khi trién khai
thi cong.

9.2 Giam sat

9.2.1 Dé kiém tra qué trinh thi cong tun theo theo yéu ciu thiét ké va diéu kién hop
dong, tb chirc giam st phai la don vi ¢6 du kinh nghiém, nha théu thi cong phai co doi

ngil cdn bo ky thuat, cong nhin co nghé. Tét ca cac quy dinh trong thiét ké déu dugc
gidm sét theo quy dinh hién hanh.

9.2.2 Khi phét sinh céc tinh huéng chua Iucmg trude hodc cac thong tin khac véi thiét
ké can bao céo kip thoi cho chii déu tu va tu van thiét ké,

9.2.3 Pong hd do ap luc, luu lugng vira phai duge kiém dinh theo quy dinh.

9.2.4 Trong qua trinh thi cdng vi tri toa do tru, cao do day, dinh tru, géc nghiéng cua
can khoan phai duoc ghi chép day du.

9.2.5 Nguoi vén hanh may khoan phai ndm 6 cac théng s6 khoan trong khi vdn hanh

9.2.6 Cong tac giam st chét luong phai tudn thu cdc quy dinh tai bang 2 dudi day.
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Béng 2: Tiéu chudn quén ly x4y dung cho hé théng CMS

. . .. | Tansuidt | Tiéu chuin Phuwong phap quan
Lopt | Hampmyequinly | o4 trn | addnh.gis ly
Xi Chét lugng b i | TCVN Két qua thi nghiém
mang thang
Kich thudc canh Buong kinh tru . ,
khugy thidt ké Do bing thude
Chiéu dai cn khoan Lon hott ehien | - o s i
sdu tru thiet ké
Hié_‘:u F O s i A s A
o So vong qua;/ clia Trude +7 vinip/phit Posd vong quay trén
- canh khuay khi thi phut
thiet bi ébng - _—_
CMS | Luu luong vita + 2 lit/phit iem fra fuu rgng
thuc té
Tde dd khoan +0.05 m/phiut | Do tbe dd mdi phit
Chiéu séu gia cb Chisw ligu et DPo theo cao d6
Vi tri L
i Tim tru khi thi Theo thiét ké Thiét bi do luong
i cong
Viraxi | Ty trong cla vira xi 2 1? A \fao K<hiong thip ” Thi nghiém hién
e man buoi sang | hon 2% so vai fruon
& & va chidu thiét ké 8
Téc do khoan xudng, Khéng cao hon @, e ok i
the do rat cin téc dg thiét ké | Quanly dongho do
Khong nhé hon
Chiéu séu thi cong chiéu sdu thiét | Quan ly theo cao do
ké
Chi tiéu cham
Quan ly chiéu sau day quy dinh | Quan ly dong ho do
cham day coc (*) ) trong bién phap momen X0an
Khi thi ' Tat ca thi cong
cong T a5 cdc tru T A
Toe dd quay miii & 5 vinglpitt Quén l‘y dong ho do
khoan vong quay
Ap lires ey + 2 MPa Theo do&i dong ho
bom
Khoéng thép _—— A
Luu lugng bom hon 21/phut so Aben oL doug 1A do

Luong vita bom vao

voi thiét ké

luu lugng

Khoéng nhé hon

Theo doi lugng vira
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Tén sudt | Tiéu chuin Phuong phap quan

Logi || Hangmyequinly |z ¢0 | adh i ly

lugng vira thiét
ké

Kiém tra 1 lan trude

khi thi cong méi tru

bang thiét bi do trén
xe khoan

Po thing ding clia

‘ + 5
can khoan 0;1 up

(*) Ap dung khi thiét ké coc ching vao l6p dat tot
9.3 Thi nghiém

9.3.1 DPénh gid hinh dang va duong kinh tru: Puong kinh tru dugc kiém tra bing
phuong phép dao 16 dau tru bang thi cdng, chidu sdu dao kiém tra khoang 1m tir dinh
tru.

Doi véi nhom try, thi nghiém nén tinh hién truong ti€n hanh theo y€u cau cua thiét ké.
beé cuong do thiét ke 1ap vaéi cac ndi dung sau:

a) Muc ti€u thi nghiém;

b) Tiéu chudn thi nghiém;

c) So lugng va vi tri thi nghiém;

d) Dung cu va thiét bi thi nghiém;

e) Trinh tu chit tai va didu kién dirmg thi nghiém.

9.3.2 Thi nghiém xuyén cit canh c6 thé xac dinh chinh x4c do dong déu cua tru trén
toan chiéu dai cung cip nhirng thong tin vé strc chdng cat cta tru. Thi nghiém xuyén
cét canh chi thuc hién duoc khi cudong do cia tru nho hon 2 kg/cm?.

9.3.3 Kiém tra khoan lay 15i

Khoan 14y 16i duoc tién hanh khi tru duge 21 ngay tudi va mau dugce bao dudng cho
dén 28 ngay tudi dé tién hanh thi nghiém.

a) Thiét bi khoan 14y 151 phai 12 nong d6i hodc nong ba, duong kinh khéng nhé hon 70
min;

b) L6 khoan tai vi tri khoan 15i bang 1/3 ban kinh tinh tir vi tri tim tru;
¢) Mu phai dugc bao dudng trong diéu kién chudn: nhiét do 25°C, do 4m > 90%;

d) Khi mau dat 28 ngay tudi, tién hanh nén mau xéc dinh cuong dd tru va md dun dan
hdi Eso cia mau theo TCVN 9403:2012 hodc ASTM D2166.

9.3.4 S6 lugng thi nghiém dugc quy dinh nhu sau:
a) Thi nghiém theo phudng phap khoan ldy miu:

- Di v6i b tru thi cong dudi 500 tru thi tién hanh khoan 14y mau 3 tru bit ky;
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- Dbi vdi s tru thi cong tir 500 tru tré 1én thi cir thém 250 tru sé ting thém 1 tru khoan
161 thi nghiém (vi du: tir 501 dén 750 tru s& khoan léy mau 4 tru, tr 751 dén 1000 tru
s€1a 5 tru).

b) Tién hanh nén mau & 3 16p (vi tri) cia tru 1 ddu try, gitta tru va cudi tru, sb luong
mau cho m&i 16p (vi tri) tdi thiéu 1a 3 miu;
¢) Thi nghiém thdm 15 khoan tuong tmg véi sb tru khoan 15i;

9.3.5 Quy mé va phuong phap tién hanh thi nghi¢m dugc quy dinh trudce khi thi cong
cho ting cong trinh cu thé (cach thic ap dung va cac thi nghiém dac trung).

9.3.6 Thi nghiém kiém tra chit lwong dugc phan bé déu theo thdi gian thi cong. S6
luong kiém tra phai du dé xac lap tri sb trung binh déng tin ciy céc tinh chét cia tru
theo chiéu dai tru.

9.4 Quan tric
9.4.1 Khi thi cong, dinh vi tim tru béng thudc ddy hodc may toan dac dién tir.

9.4.2 Cac thong sb can duge ghi chép trong nhat ky thi cong va bién ban nghiém thu
tung tru.

9.4.3 Céc thiét bi quan tric duoc lip dung dii va co tri s6 chuén truée khi bat ddu thi
cong.

Dung quan trac tyr dong nho hé thong méy tinh, ¢6 thé luu trit va in ngay cac thong s6
tai hién truong (xem bang 3).

Bang 3: Thong s thi cong theo hé théng CMS

STT Hé théng CMS Chi tiét
1 |Sé hiéu try, thoi gian thi cong Theo thiét ké
2 |Ap luc bom Theo thiét ké

Biéu do thoi gian/do sdu (vén toc xuyén xudng, rit

. Dir li€u trén may khoan
1€n)

4 | Tdc do quay (vong/phut), khi xuyén xudng varat 1én | 20 dén 50 vong/ phut

5 | Ching loai viia Xi mang va thanh phan Theo thiét ké

6 | Ty 1& nuéc/ximing Theo thiét ké

Khdi luong vira xi ming theo mét chiéu sau (khi

7 PR Tl Theo thiét ké
xuyeén xudng va rit 1én)

8 |Sai sb thi cong (phuong dirng, duong kinh, vi tri) Theo thiét ké

9 | Cao dd day va dinh tru Theo thiét ké

9.4.4 Ho so nghiém thu

a) Bi€n ban nghiém thu theo tru;
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b) Hoan cong tru, gdm ca nhing stra ddi da duoc duyét;
¢) Két qua thi nghiém hién truong;

d) Chimg chi chi tiét cac loai vat lidu va két qua kiém tra;
e) M6 ta chi tiét diéu kién dat nén.

10 Nghiém thu kiém tra chit lwong tru gia cb

10.1 Coéng tac kiém tra dugc tién hanh trudc, trong va sau khi thi cong, bao gom cac
cOng viéc sau:

a) Khoan lay miu sau 21 ngay va bio quan mau khoan;

b) Khi tru dat 28 ngay tudi, tién hanh thi nghiém nén 1 truc n& héng cac mau da khoan
16i & 21 ngay tudi. Cac miu duoc thi nghiém nén duoc lay tu 3 16p (vi tri) khac nhau
trén tru: dau tru, gilta tru va cudi tru;

¢) Thi nghiém d¢ thim cia 1 khoan (chi 4p dung cho nhitng cdng trinh ¢6 yéu cau).
10.2 Hb so nghiém thu bao g6m nhiing ndi dung sau:

a) Két qua kiém tra chip thuan vat liéu dua vao cong trinh;

b) Thiét ké hon hop vat liéu gia c¢b da duoc phé duyét;

&) Ho so cong tac thi cong doan thtr, trong dé co so dd bé tri tru;

d) Nhat ky thi cong;

e) Cac két qua kiém tra trong thi cong, nghi¢m thu.

11 Cac bién phap an toan lao djng

11.1 Tét ca céc loai may moc, thiét bi van hanh theo hé théng CMS phai tuyét dbi
tuén theo quy trinh thao tic va quy trinh an toan, dac biét la quy trinh an toan cho may
trn va may bom.

11.2 Lép dung hé théng bién bao khu vuc nguy hiém, khu vuc tru vira méi thi cong,
cém di chuyén qua cac khu vuc nay.

11.3 Khi gip su cb, nha thau phai ¢6 phuong 4n xit ly duoc chi dau tu va thiét ké
chép thuén.

11.4 Thu don hién truong gon gang, sach s& méi khi thi cong xong.
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PHU LUC A
(Tham khao)

PHUGONG PHAP TINH TOAN THIET KE THEO TIEU CHUAN GIA CO TRU
PAT XI MANG THEO TCVN 9403:2012

A.1. Phin chung

Vigc tinh toan thiét ké ctia nén dét gia cé bang phuong phap tron sau dua theo nhiéu
phuong phéap khac nhau, didu d6 con tuy vao quan diém dbi voi viee Ung dung no
trong qué trinh gia cb. C6 ba quan diém cha yéu sau:

- Quan diém xem tru dit xi mang va nén dat tu nhién chua dugc gia ¢b cing lam
viéc ddng thoi nhu mot nén tuong dwong. Tinh toan va thiét ké nhu déi véi nén
théng thuomg (cé cling chung cac tinh chét co ly).

- Quan diém tru dat xi mang lam viéc nhu mot tru don chiu luc. Tinh toan thiét
ké nhur moéng tru.

- Quan diém hdn hop: tinh sirc chiu tai cia nén nhu 1a tinh véi méng cdt, con tinh
bién dang thi tinh toan theo nén tuong duong.

A.2. On dinh
A.2.1. Cuong d9 khang ciit ciia nén gia cb
Théng thudmg, tru xir ly duoc ding dé 6n dinh mai déc, khéi dip hodc tuomg hao. Mat

pha hoai theo mit phing hozc cung tron, huy dong stre khang cit cia tru va dit xung
quanh.
Vé tinh toan 6n dinh, y tuong chinh trong phuong phép tinh toan 1a quy déi nén dat
yéu sau khi gia cé thanh nén twong duong cé cudong d6 khang cat duoc tang 1én theo ty
1€ tru xi mang dt gia cd trén mot don vi dién tich. Nén xir ly ¢6 cuong dd khang cét
tinh theo cong thirc:
Cw=Cu(l-a)+aC (A1)

Trong do:

- Cu la strc khang cat cia dat, tinh theo phuong phap trong sb cho nén nhiéu 16p;

- Cc la strc khang cét cua try;

- alatysddiéntich,a=n A./Bs

- nlasé tru trong 1 m chidu dai khéi dip;

- Bs la chiéu rong khéi dip;

- Ac la dién tich tiét dién try.
Ghi chii: Stre khéng cit cua try, Ce xdc dinh bing cac thi nghiém hién truong, hoic
mau 14y tir than tru cho két qua pht hop thue té hon.

A.3. D) lin
A.3.1. Do lin toan phin
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Tru dé giam d6 lun thuong duoc bd tri theo ludi tam giac hodc 6 vudng. Phan tich lun
dua trén quan diém bién dang.

Déi v6i nhém try, do ltn trung binh s& dugce giam boi tng sudt cit cla mit dat, huy
dong tai bé mit tiép xiic theo chu vi khéi véi dat Xung quanh Chi chuyén dich kha nho
(vai mm) du dé huy ddng sirc khang cit cua dét. Ung sudt cét gay nén do lun léch cac
try trong nhém. B¢ lun nay sé glam giam dan theo murc do cb ket clia dat, cho nén sé
khong tinh dén trong tinh lin tong.

b lun tong (S) clia nén da duoc gia cb duorc xac dinh bing tong d6 lun cia ban than
khéi gia ¢6 va do lin cta dat dudi khéi gia cb:

S=8i+8 (Schmertmann & Hartman Method) (A2)
trong do:
- Si - d0 lun ban than khéi gia ¢b
- $7-d6 lun cua dit chura gia cd, dudi mii tru.
*) Do lin ctia khéi gia ¢d S

qH qH

Eth QEc+(i—-a)Es (A3)

Tinh toan dua trén gia thlet bién dang lun cua tru bang bién dang lin ctia phan dat tu
nhten tw nhién chua gia cé (Piéu kién ctia nén han hop). D9 lin cia ban than khéi gia
¢b dugc tinh theo cong thuc:

Trong do:
- Q- tai trong cong trinh truyén Ién khdi gia 6 (kN), & day 1 cia khéi dép:
- H - chiéu sau cua khéi gia cb (m);

- a-1ty s0 dién tich dit dugc gia ¢b, a = (nA. / BL),
- n- téng ) tru;

- A - dién tich tiét dién try;

- B, L - kich thudc khéi gia cé;

- Ec- M dun dan hoi cua vat lidu tru.

Dé tinh toan ldy Ec = 150 C,, trong do: Ce la strc khang cit khong thodt nudc cua vat
ligu tru. Ce = 0,50 qu.

- Es- Mo dun bién dang cua dat nén giira cac tru.

L%%QZBOCmmV&CmmMmmkmmgﬁnm&@ﬂankaMdﬂn&&
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Tai trong phan bé déu,

VIR

T

Hinh A.1. Tinh lan nén gia cd khi tai trong tac dung chua vuot qua sire chiu tai cho
phép cua tru
* D9 ldn cta dat chua gia ¢d dudi miii tru Sa:
Do lin S, dugc tinh theo nguyén 1y cong lun ting 16p . Pham vi vung anh huéng ltn

dén chiéu sdu ma tai d6 dp luc gay lan khong vuot qué 15% ap luc dét tu nhién (Theo
22TCN 262-2000).

A.4. M6 hinh bé tri tru
A.4.1. Tru gbi 1én nhau

Tru tang 6n dinh thudng dugc b tri hang don hoic hang d6i. Goi dé nhau cac tru
trong hang s€ ting sirc khang mé men lat. Ving gbi nhau phai du dé tao thanh tucmg
lién tuc. Kha nang chiu tai trong ngang cia tuong quyét dinh béi sirc khang cat cét cua
dat xir ly & chd gdi nhau.

2
0}

et
5 6 7 8

Hinh A.2. B6 tri tru gbi 1én nhau
1, Kiéu khéi; 2, Kiu tuong; 3, Kidu ké 6; 4, Kidu cot: 5, kiéu tiép xuc;
6, tuong tiép xic; 7, ké 6 tiép xic; 8, khéi tidp xic,

A.4.2. Phan cach cac tru
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Phé hoai xay ra & viing chiu cit do phan cach céc tru trong hang khi mit truot ndm gan
dinh tru va stc khang kéo trong ving gbi nhau. Du tinh strc khang kéo cua dét xir ly &
viing gbi nhau khoang 5% dén 15% cuong do khang nén khong han ché ng hong. Khi
cac tru phan cach véi nhau, sirc khéng cat cia tru trong hang bang strc khang cét cia
tru don.

® o o
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® & ©
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|
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Z
Hinh A.3. B4 tri tru don

1, Theo dai; 2, Theo nhém; 3, luéi tam giac; 4, ludi vudng
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PHU LUCB
(Tham khao)

MAY CO SO THI CONG HE THONG CMS

B.1 Diy chuyén thiét bi thi cong

Day chuyén thiét bi thi cong tiéu chuén cho hé théng CMS c6 céc loai méy co s& loai
1, mdy co so loai 2, may co s loai 3, chi tiét tong hop nhu bang B.1.

Bang B.1: Day chuyén thiét bj ctia hé théng CMS

TT

Thiét bi chinh

Mo ta tinh ning ky thuit

Céng suit

Loai

Mady co s

sl

May co s& loai 1

- Méy co s& loai 1 bao gdm: ‘may.
khoan, cin khoan, canh khudy, dau
khoan;

- Dung lugng gau muc cap 0,8m’,
chiéu dai tru gia cb toi da 1a 23m, chleu
rong thi cong tdi thidu cin 12 3,0m

1.2

May co sd loai 2

- May co s¢ loai 2 bao gém:'méy‘
khoan, can khoan, canh khuay, dau
khoan;

- Dung luong gau muc cép 0,5m’,
chiéu dai tru gia cd tdi da 12 15m, chleu
rong thi cong ti thidu cin 1a 2,7m

1.3

May co s loai 3

- May co s¢ loai 3 bao gémz'méy‘
khoan, can khoan, canh khuay, dau
khoan;

- Dung lugng gau muic cép 0,28m’,
chiéu dai tru gia cb tbi da la 10m, ch1eu
rong thi cong téi thiéu can 1a 2,2m

41 kW dén
104 kW

May tu hanh
banh xich

Silo
ming

chora xi

30 tn

15kW

Silo

May tron

Mdy trén vita gém 2 bd phén, bd phan
tron goém hé thong bang dién tir lya
chon théng sé cho mé tron va bd phéan
thiing khudy trdn. Thé tich cua bd phan
tron vao khoang 1,5m?; thé tich cta bo
phan thiing khudy tron vao khoang
2,4m?

14kW

May bom ap luc
cao

Luu lugng bom Q = 50 lit/phut dén
200 lit/phut

55 kW dén
75 kW

May phat dién

May phat dién c6 kha nang cung cép
dong dién trong khodng tir 150 KVA
dén 220 KVA

134 kW
dén 201
kW
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B.3 Luwa chon may co sé

Tuy thuc vao diéu kién mit bang thi cong, chidu dai tru thiét ké, loai dit gia cb ciing
nhu dudng kinh tru dé 1am co sé Iya chon méy co sé thi cong. Thoéng thuong may co
s& tiéu chudn duoc lya chon tdi wu hon hin,

Tiéu chudn cho méy co s& thi cong cho 3 loai may co s twong ng vdi loai dét va
duong kinh tru gia ¢b duoc tng hop trong tai lidu cia phuong phap MITS duoc duara
nhu cac bang dudi day:

Bang B.2: May co sd loai 1

i Dét dinh Dt cit
Butmg kin
¢2t thign N<i 1<N<S S<N<ID N<S 5<N<10 10<N<15
@ =500 mm . B * . * ®
& =600 mm [ ] . . * . o
® =800 mm % . o . . 0
@ = 1000 mm L o) 0 . . o
®=1200 mm ] 2 A ® 3 A
b = 1400 mm % 5 A 5] A A
&= 1600 mm ® A | 9 | |
Béang B.3: May co sé loai 2
SHARRIE Bt dinh Dt ca
Buéng kin
cai thidn Nsi I<NZS 3<N=10 N<3 S<N<I0 10<N<i3
b =500 mm . 8 o s a A
¢ =600 mm . ® ol ® o A
b =800 mm . ) A . A X
¢ = 1000 mm . A A o X X
b= 1200 mm o] A X A X X
d = 1400 mm A X X X X X
& = 1600 mm A X X X X X
Bang B.4: May co sd loai 3
ety Dt dinh DA it
Duimg Kin
cii thisn N=i 1<N<§ S<N<10 N<35 S<N<I0 10<N<i5
M =300 mm . ° A 5 A X
¢ =600 mm . ® A ] A X
b =800 mm ] o X A X X
B = 1000 mm o A : X X X
G = 1200 mm A X X X X X
¢ = 1400 mm X X X X X X
= 1600 mm X X x X X &

Chu thich:

e Rittdt o Tét

A Dang xem xét  x Khéng dat

m Can xac nhan dua vao thi cong thir nghiém
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TAI LIEU THAM KHAO

. MITS (Middle Pressure Injection Total System), CMS System - Technical data.
. NETIS New Technology Information System.

. The Deep Mixing Method - Principal design and contruction, Coastal
Development Institute Tokyo (CDIT) - Japan (2002).

. US EPA Method 3060A, Akaline digestion for hexavalent chromium.

. ASTM D5856-15, Standard test method for determination of hydraulic
conductivity of soil.

. Bao céo danh gia thir nghiém gia c6 nén dit xay dung bang tru xi ming dét theo
hé théng CMS.
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NOI DUNG

1. Pham vi ap dung
2. Tai liéu vién dan
3. Thuét ngir va dinh nghia
4. Quy dinh chung
5. Vat liéu
6. Cong téc thiét ké khi &p dung hé théng CMS
7. Yéu céu vé thiét bi thi cong cho hé théng CMS
8. Cong téc thi cong
9. Giam sat, thi nghiém va quan trac
10. Nghiém thu kiém tra chét luong tru gia cd
11. Cac bién phap an toan lao dong
Phu luc A
Phu luc B

Tai li€u tham khao

TRANG

12
13
16
17
18
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