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A - BIEN PHAP TO CHU'C THI CONG

I- CONG TAC CHUAN Bl TRUOC KHI THI CONG
1. Cong tac chu@n bi mat bang, che chan va bién bao

Ngay sau khi tring thau thi cong cong trinh, Nha thau tri€n khai ngay cic cong vi€c cy thé sau:

- Trinh toan bd ho sg thi€t k€& kY thudt chi tiét: bién phép, ti€n d0, t6 chlic nhan luc, miy
méc thi€t bi, so d0 bO tri hién trudng va nhitng gidy t0 phdp ly, céc tai liéu c6 lién quan dén viéc thi
cong dudng 6ng do Chl dau tu cap duyét tGi cdc cO quan qudn 1y chuyén nganh hitu quan nhu: giao
thong, thuy 10i... cling nhu céc bén c¢6 lién quan d€ phOi hgp gidi quyét cdc cong trinh ngdm lién quan
dén cong trinh thi cong.

- Thoéng bdo rd tén don vi thi cong, tru s& 1am vi€c cla cong ty, vin phong ban chi huy cong
trudng, thoi gian lam vi€c lién tuc 24 gid trong ngay d€ nhan dan, chinh quyén dia phuong va cdc don
vi cO quan, cd nhan c¢6 cong trinh ngdm trén khu vuc thi cong dugc bi€t d€ thudn tién cho viéc lién hé.

- Ph6i hop v6i cong an, ddi quan 1y trat tu tri an cUa dia phuong trén dia ban thi cong nham
dam bao trat tu, an ninh chOng cédc hién tugng tiéu cUc, gy rdi trat tU an toan xi hoi trong subt thai
gian thi cong, ning cao tinh than trach nhiém chung. Can thié€t sé t6 chlc hop ciing nhan dan dia
phuong trén dia ban thi cong d€ cam két v&i dan: khong vi pham an toan giao thong cUa nhan dan, gilt
gin an ninh trat tU, ddm bAo cdnh quan va moi sinh cho dan trong khu vuc thi cong.

- Trong qué trinh thi cong, v&i bat ky 1y do nao nhu: dnh huéng cla thdi tiét, sy c0... déu c6
cdc hinh thic thdng bdo kip thdi vé thdi gian thuc hién cong vi€c ro rang cho toan dan trong dia ban thi
cong dugc biét dé tao di€u kién cho don vi thi cong theo diing k& hoach.

- Xung quanh tudng rao déu cé bi€u tugng clia nha thau xay dung. Tai cic géc cla tudng rio
¢6 b tri hé thGng den pha chi€u siang bdo v&. Phong bdo v& dugc bé tri tai cOng c6 chan barie.

2. Bién phap thi cong dd@m bdo an toan doi véi cic cong trinh lién ké

- Dat dao tdi dau ching toi s& van chuyén ra khéi khu vuc thi cong ngay tGi dé.

- Moi vat tu, thiét bi thi cong déu dugc thu don ngay sau khi két thiic mOt cong viéc.
3. Cong tac chudn bi dién, nuéc thi cong

- bién: Chiing t6i b0 tri mOt mdy phat di€n cong sudt 250KVA, va du
phong mOt mdy cong sudt 250 KVA.

*Tai cic di€m dau dién c6 cong tO chia lam 2 tuyén.

- Tuy€n 1: Phuc vu dién dOng luc cho cdc mdy thi cong, mdy trOn vira, d@m dat, ddm bé tong
va cdc thiét bi chi€u sang khi thi cong...

- Tuy€n 2: Dién phuc vu cho bdo vé& va sinh hoat.



Toan bO hé théng diy dan dién dé€u di trén céc cOt gb cao 2 m men theo hang rio cong truOng va phan
nhanh dén tlng di€m tiéu thy. Trong truGng hgp phdi di ngdm d€ ddm bdo an toan, hé thdng diy dan
s€ 1a day cdp ngdm PVC 3x10+1x6.

- Nudc: Ching tdi b0 tri 2 b€ chlra, mOi b€ 30m3. Nudc dugc dua tdi
hang ngay bang xe chd nudc.
4. Phuong an gidi quy@t khi mat dién, thi€u nuéc

- bién: B0 tri may phét di€n du phong.

- Nudc: Ludn ludn c6 1 xe chd nuGe du phong, hang ngay d€u cé xe chd
nudc t6i cong truOng.
5. Phuong 4n hang rao bdo vé va phuong an bao qudn vat tu thi€t bi tap
két trudc khi str dung

Cong truOng c6 bdo v& truc 24h/24 ngay chia 1am 3 ca ddm bdo trat ty, an ninh trong va ngoai
cong trudng.

Nha thau t& chlc mOt t6 bdo vé cla riéng d€ thuc hién bdo v& vat tu va thiét bi cling nhur
con ngUdi cla nha thau.

Nha thdu sé ding ky mau thé ra vao cong trudng clla CBCNV vdi chU dau tu d€ tién viéc
ki€m sodt ra vao.

Cic bi€n bdo khau hi€u an toan, ndi quy cong truOng phdi dugc dung sém diing noi quy dinh.

Tat cd vat tu, thi€t bi déu dugc bdo quan trong kho, k& cich mat dat
0,6m. Pong thGi du tr{t mOt kho trong.
6. Dich vu thong tin

Nha thau cung cap dién thoai tam thGi d€n vin phong clia minh. Ngoai ra chiing toi ciing trang
bi dién thoai di dbng, hodc may bd dam cho cic kY su, can b0 k¥ thudt d€ thudn tién cho cong tic
diéu hanh, quan ly tai cong truGng.
7 - Vé sinh mdi trurong:
7.1 V& sinh

Nha thdu s& bdo ddm hién truGng va cdc khu vuc thi cong trong di€u kién dU vé sinh. Tat ca
cdc van dé veé sUc khoé va vé sinh sé tuong Ung v&i cdc yéu cau cla cO quan y t€ dia phudng va cic
c0 quan h{fu quan khéc.

7.2 XU I¥ nUGc thdi va chdt thdi é nhiém moi trudng:

Nha thau c6 cic quy dinh vé& nu@c thdi va c6 phudng dn xU 1y nuGe thai tir cac 1€u trai va vin
phong cla minh vé tat ca cic loai nudc ciing nhur tat cd cic loai chat thdi 10ng va chat thai ran.

Nha thau sé& thyc hién cdc bién phap hgp 1y d€ gidm thi€u vé cic chat ban, 6 nhiém ngudn
nudc va khong thich hgp hodc c6 dnh hudng xau dén cOng dOng khi thuc hién cic cong viéc

8. B6 tri téng mat bang thi cong



8.1 VAN PHONG CONG TRUONG VA TRAM Y TE:

- GIAI POAN PAU NHA THAU BO TRi & GAN CONG RA VAO CONG
TRINH LAM BAN CHi HUY CONG TRUONG VA CONG TAC Y TE DE
THUAN TIEN CHO CONG TAC QUAN LY THI CONG VA CAP CUU KIP
THOT NEU CO XAY RA SU CO.

- NGOAI RA CHUNG TOI LAP MOT BAN CHI PAO GIAN TIEP TAI
TRU SO CONG TY. BO PHAN NAY SE KET HOP VOI BAN CHi HUY CONG
TRUONG CUNG GIAI QUYET CAC VAN PE THI CONG NHAM PAT PUGC
HIEU QUA CAO NHAT.
8.2 KHO CHUA VAT TU THIET BI:
- NHA THAU BO TRI MOT KHO CHUA VAT TU, THIET Bl GAN BAN
CHI HUY CONG TRUONG.

8.3 Bai vat liéu:

- Nha thau b0 trf bai vat liéu ngay tai cong trudng (chl y€u d€ tap két cOp pha va cOt thép da
gia cong tlr xudng). Do mat bang thi cong tuong dBi chat hep s& c6 bién phdp luan chuyén vat liéu
hop 1y sao cho vat liéu tai cong trudng ludén dat mUrc t6i thi€u ma van ddm bdo cong trinh thi cong lién
tuc.

8.4 Cdc hang mUc phuU tro:

- BO trf hai khu v€ sinh di dOng tai cong truGng.
- Tai cdc vi trf thudn 10i d€u bo tri thing ric, tranh tinh trang v{t rdc blra bai trén hi€n truOng.

M®i tudn hai 1an dugc chuy€n ra khdi cong trudng.

1. TG CHUC CONG TRUONG
D€ ddm bdo ti€n d6, chat lugng va thudn tién cho viéc quan ly di€u hanh chung trén toan
cong truOng, cong trudng dudc tO chiic theo sG d6 quan 1y (xem phu luc s do t6 chlc cong trudng).
Ban chi huy cong truOng chiu trach nhiém v€ qudn 1y gidm sét t& chlc thi cong toan cong
truOng theo ti€n d0 ddm bdo chat luong, gidi quyét cic mbi quan hé gilra Nha thau va K su trong
qué trinh thi cong.

TS kY thudt gidm st gitp Ban chi huy céng truOng quan 1y khdi lugng, gidm sat chat
luong, ti€n d6 thi cong d6i vdi céc tO thi cong va quan 1y cong nhan truc ti€p thuc hién tOt cic
cong viéc dugc giao.

M®&i hang muc cong trinh chiing tdi s& b0 tri 1 can bd quan 1y va 2 can bo kY thudt trd Ién truc
ti€p thi cong cong trinh. Hang ngay cic cian bd gli bo bdo vé ban chi huy cong truGng va phong kY

thuat cong ty.



Hop giao ban mbi tudn 2 1an vao sang th(r 2 va th( 5 hang tudn, trong mOi cudc hop déu cé
dai dién cla c4c bén lién quan.
C4n b0 cong nhan vién tham gia thi cong cdng trinh thuc hién nghiém ngat ndi quy, quy dinh

cUa cong ty nhat 12 an toan lao dOng, phong chOng chdy n8, vé sinh mdi truOng.

IIL. CHUAN BI THIET BI, VAT TU VA NHAN LUC:
1- Chudn bi cic vat tu chl yéu:

Ta&t ca cic vat tu dua vao cong trudng déu dugc ki€m tra chat Iugng va ¢ chimg chi chat
lugng do cO quan c¢6 thdm quyén phé duyét. Ngoai ra trong suOt qu4 trinh thi cong dinh ky 18y mau vat
liéu gli dén cdc cO quan qudn Iy chat Iugng nha nuGc d€ gidm dinh chat lugng. Cic két qud thi
nghiém déu dugc 1Uu vao ho so thi cong.

Chiing t6i cam két s& st dung diing chlng loai, nhan mac vat tu nhu trong bang cam két va
hO sO m0i thau.

2 - Chudn bi v& nhan luc:

Nhén biét day 12 mOt cong trinh ¥ nghia quan trong, chiing t6i da Iua chon va chudn bi nhitng
cdn b0, kY su gidi day kinh nghi€m, nhitng cong nhan c6 tay ngh€ cao, c6 y thlc trach nhi€m ky ludt
tOt da tUng tham gia thi cong trén cic cong trinh chat 1ugng cao d€ thi cong xdy dung cong trinh.

Chiing ti s€ b0 tri nhan luc truc ti€p qudn 1y va thi cong truc ti€p dudi sy gidm sat cla phong
kY thudt cong ty. Hang ngay mOi can bd k¥ thudt déu g(ti v€ ban chi huy cong truOng va cong ty dé
mOi cong viéc dugc gidi quyét kip thdi, hiu qUa.

Cong nhan dugc huy dOng t&i 1am viéc cho cong truGng dugc bo trf #n G phia ngoai pham vi
thi céng va trong pham vi cong truOng va c6 cic bi€n phip dAdm bdo an toan vi an ninh cho cdng
truOng. Ra vao lam viéc tai cong truGng bang thé ding ky quy dinh.

3 - Chudn bi vé thiét bi:

Xin xem phan danh muc thiét bi thi céng du' ki€n huy dOng cho cong trinh.

IV. SO PO BO TRI TO CHUC CONG TRUONG

SO PO HE THONG QUAN LY KY THUAT
CHAT LUONG CONG TRINH

KY THUAT A CONG TY TU VAN
: < > BAN CHI HUY CONG TRUONG < THIET KE

\ 4




PHONG KY " " " "
THUAT j . BO PHAN QUAN LY
CONG TY < CHAT LUONG
KY SU QUAN LY
< > KY THUAT CONG TRINH
CAN BO GIAM SAT THI A -
CONG CHUYEN NGANH CANBO KY THUAT
< q THI CONG CHUYEN
NGANH
CAC TO THI CONG
TAI CONG TRINH
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V. TRINH TU THI CONG CONG TRINH

Do tinh chat ddc biét quan trong cla cong trinh (c6 2 tdng ham), chiing t6i s€ phan chia thanh
3 giai doan thi cdng nhU sau:
1. Giai doan 1:
Thi cdng cOc Barrette, tudng vay.
2. Giai doan 2:
Thi cong cQc khoan nhoi.
3. Giai doan 3: Thi cong hai tang hAm theo phuong phap top-down
Budc 1 : Thi céng phan cOt chbng tam bang thép hinh
Phuong 4n chOng tam theo phuong dlng 1a dung cdc cOt chOng tam
bang thép hinh dat truGc vao cdc cOc khoan nhoi tai cac vi tri thé hién trén ban
v€ (tai vi tri cdc cOc nhOi sO 1-10) . C4c cOt nay dudgc thi cong ngay trong giai
doan thi cong coc khoan nho0i.
Budc 2 : Thi cong tang ham th( nhat ( c6t -3.05m )
GOm céc cong doan sau :
- Béc dat dén cOt-3.35m



- Ghép van khudn thi cong tang ngdm th(r nhat. Tan dung mat dat da
dugc x(r Iy d€ 1am hé thOng dG van khuon.
- Dat cOt thép va d6 bé tong dam - san tAng ngam th( nhat. BO trf cdc thép
ch0 cOt tai cac vi tri c6 cOt d€ nbi thép cho phan cOt phia dudi
- Ghép van khuon thi cong cOt tU c6t-3.05 m dén cOt —0.05m.
Budc 3 : Thi cong phan két cau ngay trén mat dat ( tang 1 c6t -0.05m )
Giai doan nay bao gOm céc cdng doan sau :
- Ghép vén khuon thi cong tang 1. H& van khuon cOt chOng dugc dat truc
ti€p 1&n hé thOng san tAng hdm cOt —3.05m.
- Dat cOt thép thi cong bé tong dam - san tang 1
Budc 4: Thi cong tang ham th(t hai ( cOt —5.65m )
GOm cic cong doan sau :
- Thao van khuon chiu Iuc tang ngam th( nhat.
- bao dat dén cot mat dudi cla dai coc (-8.25 m)
- Chong tham cho phan méng
- Thi coéng dai cOc, cdc b€ ngdm, méng cau thang mdy va cic hé thOng

ngam dung cho cong trinh.

Thi cong chOng tham san tang ham.

Thi cong cOt thép bé tong san tang ham th(T hai
Thi cong cOt va 16 tU tang ham th( hai 1én tang ham th( nhat



B - BIEN PHAP KY THUAT THI CONG
PHAN 1: THI CONG COC KHOAN NHOI

1. CONG TAC CHUAN BI
1.1. Dinh vi cong trinh

Pay 1a mOt cong tac hét sUc quan trong va cong trinh phdi xéc dinh vi tri
cUa céc truc, tim cla toan cong trudng va vi trf chinh x4c cla cdc giao di€m,
cla cdc truc d6 trén cd sG d6 va hO so thiét ké ta xdc dinh vi trf tim cOt cla
tUng cOc.

Sai 50 theo ISO — 7976 — 1: 1989 (E): Po bang may kinh vi va thudc do
thép, chi€u ddi cdndo20 30mla 15 mm.
1.2. Giac mong

Ti€n hanh dOng thdi vGi qud trinh dinh vi cong trinh. Xac dinh chinh x4c giao di€m cla cic
truc. Ti€n hanh tuong tu d€ x4c dinh giao di€m cla céc truc va dUa cic trUc ra ngoai pham vi thi cong
méng. Ti€n hanh ¢6 dinh cdc mOc bang cOt bé tong chon siu xubng dat.

1.3. Xéc dinh tim cOc

Vi tri tim cOc tUng tru s dugc xac dinh trén cO s& toa dO cla cOc va
hé mdc thiét ké dudgc giao bang hé mdy trac dac.

Vi trf tim cOc s& dugc ki€m tra 1ai ngay sau khi ha xong 6ng vich va
ddm bdo su sai sO cho phép vé su 1&ch tim.

Cin cU vao céc truc di x4c dinh khi khi gidc vuong ta ti€n hanh dinh vi

c4c tim cOc bang phuong phép hinh hoc don gidn.
Chua y:
MOc gl rat c6 thé bi thatlac  nén ddnh ddu gUi vao cic cong trinh 14n
can néu cé thé.
1.4. Ki€ém tra cong tic chudn bj

Ki€m tra vi trf h® khoan, thi€t bi phuc vu thi cong, kha ning 1am viéc cla
mdy méc, hé thdng cung cap nudc, dién, thoit nudc, nguyén vat liéu. ..

2. THI CONG COC NHOI
Khi cong tic chudn bi di hoan tat, ta ti€n hanh thi cong cOc khoan nhoi.
Trinh tU ti€n hanh nhu sau:



- Ha Ong vich.
- Khoan tao 10.
- Nao vét ho khoan.
- Ha 10ng thép.
- Ha 6ng Trémie.
- Thoi r(ra.
- PO beé tong.
- Rt Ong vach.
- Kiém tra chat lugng cOc.
Cu thé nhu sau:
2.1. Ha 6ng vich Casing
2.1.1. Tac dung cUa Ong vach

Gilr cho phan vach khoan @ trén khong bi sap 1ut.

Ngin khong cho 16p dat trén chiu vao h6 khoan.

2.1.2. Cau tao cGa Ong vich

6ng thép day 15 mm, c6 duOng kinh trong 1,2 m.

Chiéu dai 6ng 12 6 m.

Sau khi dinh xong vi trf cla cOc thdng qua Ong vach, qua trinh ha mang
Ong vach dugc thuc hién nhd thiét bi rung ICE — 416.

Khi ha Ong véch dau tién, thOi gian rung dén d0 siu 6 m dau tién 1a 10
phiit, qua trinh rung s€ dnh hudng dén khu vuc 1an can.

P& khac phuc hién tugng trén trudc khi ha Ong véch ta dung mdy dao
thuy luc dao san mot ho tai vi tri ha coc (Vi chiu sau tU 1m — 3m) vGi muc
dich béc b 16p dat mat d€ gidm thdi gian rung.

Sau khi thuc hi€én cong doan trén thi thOi gian rung xudng con 2 — 3 phiit.
Sau d6 18p dat trd 1ai mat bang h6 khoan.

Trong qué trinh ha 6ng vich, viéc ki€m tra d6 thang dimg cla né dugc
thuc hién lién tuc bang cich di€u chinh vj tri cla bda rung thdng qua cdu, Ong
vich dugc cdm xuOng dd sau, dinh cich mat dat 0,6 m.

2.1.3. Rung ha 6ng Casing



14i cho véch thang dUmg va di hét doan dan hudng 2,5 cm.

TU hai mOc ki€m tra trudc chinh cho Ong Casing vao ding tim. Tha
phanh cho &ng vich cdm vao dat sau d6 phanh gilt 1ai. Dat hai qua roi vuong
g6c vOi nhau, ngdm ki€m tra dd thang dUng, cho bda rung & ché d6 nhe, tha
phanh tU tU cho vich di xuOng, vach c6 th€ bi nghiéng, xé dich ngang. Dung cau

Lic ndy ting cho mdy hoat déng & ché d0 nhanh, thd ching cip dé
Casing di xuOng vGi tOc d0 16n nhat. Viach dugc ha xubng khi dinh cdch mat
dat 0,6 m thi dUng 1ai.

Sau khi ha Ong han thép chOng tut dng va chdng nghiéng theo TCVN —
2737 — 95 thi sai sO cUa hai Gng tAm theo hai phuong 12 < 30 mm.

Céc thong s6 cUa may rung ICE — 416:

Ché do TOc d0 dOng co | Ap suEt hO kip Ap suEt hO Ap suEt hO Luc li
vong s6 (V/P) (Bar) trung (Bar) bai (Bar) tOm
NhN

1800 300 100 10 50
Minh 2150 2200 300 100 18 54

Biia rung d€ ha Ong vach tam 1a bia rung thuy luc bOn qud 1&ch tAm, ting

cap hai qud xoay ngugc chi€u nhau gidm chdn bang cao su. Bia do hing ICE
ché tao vdi cic thong sO kY thudt sau: May ICE — 416.

M6 men 1éch tim:
Luc li tAm 16n nhat:
SO qua 1&ch tam:

Tan s rung:

Bién d0 rung 16n nhat:

Luc kep

Cong xudt mdy rung:

Luu lugng dau cuc dai:

4p sudt cuc dai:

23 kg.m.

645 KN.

4 qua.
1680

800 vong/phit.

13,1 mm.

1000 KN.

188 KN.
340 1/phdit.

350 Bar.

Trong 1ugng doan dau rung:

Kich thudc phu bi:
Dai:

ROng:

2310 mm.
480 mm.

5950 kg.




Cao: 2570 mm.

Tram bom cO dOng Diesen: 220 KW.

TOc d0: 2200 vong/phiit
2.1.4. Can truc

Diing can cau CH-40 do hing ISHIKAWAJIMA(Nhat Ban)ché tao véi
sUrc cau 40 T:

Cic thong sO kY thuat:

- Bérbng: 3300 mm.
- Chiéu day: 6880 mm.
- Chiéu cao than: 3055 mm.
- Chiéu cao banh xe: 975 mm.

- Chiéu cao tay cdu khi van chuyén: 3245 mm.
- Chiéu cao tay cdu max khi van chuyén: 5150 mm.

2.1.5. Thiét bi cap nuédc
GOm hai mdy cong sudt 5, 5 KW v&i cong 1 m*/phiit trong d6 chi st dung
mOt mdy, con mdy kia du phong. Lugng nudc 1ay ti b€ chlra nudc dat tai
cong trinh. Pudng Ong dan nudc dén mdy bom c6 dudng kinh 25, vGi luong
nudc 0,08 m*/phiit. Ngoai ra d€ rlta Ong chOng va Ong dan bé tong c6 dudng
Ong cdp nudc dudng kinh  25. Xéc dinh dung luong bé 1ang: D& k€ dén nhan
tO ro ri va d0 d€ 1ang dong thi dung tich phdi bang 1,5 thé tich cla hd khoan.

2.1.6. Thiét bi di€n: Cac thié€t bi dién va dién lugng ghi G bang sau:

Mdy han dién 2 mdy 10 KWA Duing han rOng thép ndi thép

May trOn Bentonit

) Dung d€ cap nudc xU 1y bun, rlra
Bom nuGc 2 may 5,5 KW

vat liéu
M« t= ®iOn 1 m,y 100 KW
M.y nbn khY 7m*/phot Ding theei réa
Béa rung chEn ®éng 30 KW Ding ®ang eng gi+ thunh

8§In pha 3 KW Chibu s,ng




2.2. Khoan tao 10
2.2.1. Khoan long vach Casing
- Qua trinh nay thuc hién sau khi dat Ong vach tam.
- Khoan dén d6 siu dén d0 sau > 4m thi bat dqu bom.
- Can khoan c6 dang dng ten c6 thé kéo dén db sau can thiét.
- Khoan trong h® v&i dung dich Bentonit.

Bentonit 12 loai v{ra sét thién nhién, khi hoa tan vao nudc sé€ tao ra dung
dich c6 tinh dang hudng. Khi m6t hé dao dugc d6 day dung dich Bentonit, 4p
luc cla nuGc ngam lam cho dung dich Bentonit ¢c6 xu hu@ng ro ri ra dat xung
quanh, nhUng nhG c6 cdc hat sét 10 IUng trong d6 nén qud trinh 10 ri nhanh
chéng dUng 1ai, hinh thanh mOt 18p véch bao quanh hO dio. Dudi dp luc thuy
tinh cUa Bentonit trong hO khoan ma thanh hG dugc gilt 6n dinh. Do d6 thanh
hO khoan khong bi sut 18, ddm bdo cho qud trinh thi cdng.

Khi khoan qua chi€u siu cUa vich chOng tam, vi€c gilt thanh hd khoan
nh0 vao dung dich vita sét Bentonit, phdi tuan thU chat ché kY thuat khoan dé€
dam bao mUc tOi thi€u kha ning sdp thanh vach hd khoan.

Quy trinh khoan c6 th€ chia thanh cdc thao tdc sau:

- Ha mii khoan

Khi ha miii khoan cham ddy hO khoan thi cho mdy quay.

Trong qua trinh khoan c6 th€ ning ha can khoan vai lan d€ gidm bt ma
sat vGi thanh ho khoan va tao di€u kién cho dat dugc day gau.

Trong qué trinh khoan can di€u chinh hé thOng xi lanh d€ can khoan ludn
& vi tri duGng thang.

Cin c( vao dia chat tang dat va dudng cOc nhOi ta Ia chon mdy khoan tao
16 ED — 4000 d€ khoan tao 16. Loai may nay c¢6 uu diém:

- Ning sudt cao nhO bd quay c6 tinh ning cao (thuOng mOt ca hoan chinh
mOt coc dO sau 30 — 80m).

- DEé dang chuyén dat tlr gdu khoan sang xe tai
- Phu tung va d6 1ap g4 dé tim trén thj trudng.
- ChUc ning sU dung da ning

- Cong sudt 16n c6 thé xuyén qua d4 cUng.



2.2.2. Cac théng sd kY thudt clla may khoan ED - 4000 cUa hang

NIPPON - SHARYO (Nhat Ban).

Chiéu cao toan b0 1a: 19,98m.

Chiéu rOng toan b0: 3,3m.

Chiéu dai toan bo: 6996 - 8380mm (khong tinh géu).
Chiéu dai can: 18m.

Puodng kinh 16 khoan: 500 — 1200mm.

Phia trudc (khong k€ gau): 3746 — 5130mm.

Phia sau: 3250mm.

Ban kinh van hanh: 3316 — 4700mm.

Khodng cdch tUr tim gau dén di€m gan xich nhat 1,066 — 2,45m.

Chi€u cao nang ddy gau: 2,68 —5m.
Chiéu dai toan b0 dai xich: 4,52m.
Chié€u rOng dai xich: 0,76m.
Khe h& gam : 374mm.

Kich thudc khi v@n chuyén:

Chiéu cao toan b0: 3,26m.
Chiéu rOng toan b0 : 3,3m.
Chiéu dai toan bo: 10,4m.
Thong s6 trong luong:

Trong 1UQng ban than mdy: 22,23 T.
Trong lugng dGi trong: 8,8 T.

Trong 1ugng xi lanh chinh thuy Iuc d& can 1,64 T.

Trong 1ugng can khoan bdn dot (vong 16ng vao nhau) 2,3 T.

Trong lUOng gau
Dac trung ky thuat:
TOc d0 di chuyén: 2,3 km/h

TOc d6 quay: 35 v/phuit.



4p luc trén dat: 0,73 kg/cm>.

PO sau khoan: 45m.

TOc d0 gau (cao / thap): 28/14 v/phuit.
M6 men xodn (quay thudn / quay nguoc) 4,4/5,2 T.m.

Cép nang gau c6 luc kéo: 13,5T.
TOc d0 nang cham/nhanh: 34/68 m/phiit.
TOc d6 nang can: 49 m/phut.

2.2.3. Ti€n hanh khoan

Khodng c4ch gilta hai cOc 12 > 3d = 3,6m, khoan trudc ba 16 d€ kiém tra.

Yéu cau d6i v4i hai 10 khoan canh nhau.

Hai hO khoan canh nhau phdi khoan cdch nhau 1 — 3 ngay d€ khoi dnh
hudéng dén bé tong coc.

Bén kinh dnh hudng cla h6 khoan 12 6m. Khoan hd sau phdi cich hd
khoan trud@c 1a 3d = 3,6m va 6m.

2.2.4. Chon miii khoan

Vi tang dudi cuing 1a cét hat thd 1an cudi sOi nén ta chon hai mai khoan.

Dung miii khoan ISHIKAWA .

2.2.5. Bentonit

V{ra sét Bentonit phdi dugc cung cap vao hd khoan lién tuc ngay tU khi

bat dau khoan dugc khodng 0,5m.

2.2.6. Yéu cau ddi véi dung dich vira sét Bentonit
Dung trong: 1,05 -1,15

DO nh6t 16n nhat trén 32-40 gidy.

Khong ¢6 ham 1uOng cat.

PO tich nudc nhé hon 30 cm’.

D0 day 16p vach déo nhd hon 3mm.

Dung dich Bentonit dugc 13y tén theo dat, dua vé€ b€ chlra thu hoi. Khi

dat day gau thi rit can khoan 1én v4i tdc d0 han ché 0,5m/gidy d€ tranh hiu
Ung Piton gy sap thanh ho.



Khi dat dén dd sau thiét k& dlng 30 phit, ha thudc day do dd sau hd
khoan v&i muc dich ki€m tra chi€u day 16p miin khoan dudi ddy hd khoan.

2.2.7. Cau tao thudc day:

Dau day buGc mOt qua thép nang 1kg.

Day dugc lam bang chat liéu bén nhanh khd it thdm nudc, vich dugc
chia dén don vi cm, d4nh dau 13 rang.

2.2.8. HO khoan dat tiéu chudn:

Diing duOng kinh d = 1,2m.

Piing chi€u sau thiét ké:

D0 nghiéng h6 khoan (1%). SO d0 van hanh may khoan va th( tU cOc
khoan theo trinh tu' s6 di ddnh dau trén mat bang thi cong. (Xem ban vé).

2.2.9. Riit can khoan

- Khi dat d4 da nap day gau khoan thi tU tU rit can khoan 1én vGi tdc d0
khodng 0,5m/s. Khong dugc rit can khoan qui nhanh vi nhu vay sé€ tao hién
tUgng pitton trong 1ong hd khoan. Di€u nay can hét sUc trdnh n€u khong né sé&
gy sap ho khoan.

- Pat 1ay 1én dugc d6 vao ding noi qui dinh. Can b0 tri phuong ti€n van
chuyén dén ndi qui dinh, khong dugc d€ blra bai trén cong trudng. Nudc theo
dat 18y tir h6 khoan dugc thu vé b€ lang tam qua hé thOng rianh tam kich
thudc 0,5m x 0,3 m.
- Céc cong doan trén dugc thuc hién 13p di 1ap 1ai nhi€u 1&n cho dén khi dat
d0 sau thi€t k€.
- Khi da dat chi€u siu thi€t k€ va dugc su dong y cla kY su gidm sit khoan
cho két thic 16 khoan thi ding gdu vét chuyén dung d€ vét 1ang can theo tiéu
chuén clia hO sO mai thau.
2.3. Nao vét hO khoan

2.3.1. Phuong phap xt Iy can lang

Viéc xUr 1y cdn 1ang chia lam 2 budc:



- Budc 1: khi khoan xong 20 dén 30 phiit chd bun 1ang ding cOn x( 1y cdn
1ang sau d6 dua bun dat cdn lang 1én, gdu vét thd xubng quay va nhdc 1én nhe
nhang tranh khuay dOng.

- Budc 2: Trudc khi thd cOt thép va trudc khi d6 bé tong dung Gng dan khi
D50mm dat trong 1ong Ong bom hiit thGi khi nén xudng hé khoan v&i cong sudt
10m3/phiit, 4p sudt p = 7 at. BOm hit bun va cdn lang 1én dua ra ho thadi. Khi
hit can 1ang dung dich bentonite s& dugc b6 sung thém.

2.3.2. Ki€m tra chi€u sau va chi€u rdng hd khoan

a. Kiém tra chiu sau 16 khoan

Viéc ki€m tra chi€u sau 16 khoan cin c( vao theo doi chi€u sau cUa can khoan. Sau khi khoan
xong khodng 30' dgi bun 1ang ki€m tra 1ai chi€u siu bang roi chi ndng 0,5 kg di kém theo mdy khoan.

Sau khi htt cdn 1ang trudc khi d6 bé tong ki€m tra 1ai chi€u sau 16 khoan mOt 1an nifa.

Chiéu sau khoan s& phdi dugc tinh thém chi€u siu tang hdm vi s€ ti€n hanh khoan tU vi trf cOt
dat hién trang

b. Kiém tra chiéu réng 16 khoan

Viéc ki€m tra d0 rOng 106 khoan dugc xéc dinh bang thiét bi do séng siéu 4m d€ ki€m tra véch
16 va tinh toan khOi Iugng bé tdng cho mdi 16 khoan.

c. Kiém tra Caster dui ddy coc 5m

Duing phudng phép thong thudng: Khoan 18y mau, dudn kinh khodng 100mm d€ xic dinh cdu
tao da va Karster.

2.4. Ha 10ng thép:

2.4.1. Gia cong 16ng thép
- COt thép chi dugc dung theo ding yéu cau kY thudt cla hd so. C6 chlng chi
cUa thi nghi€m ddm bdo chat lugng truGc khi gia cong.
- Viéc gia cong cOt thép dudc ti€n hanh tai xudng va ddm bdo ding kich
thudc, hinh ddng, chlng loai theo yéu cau kY thuat.
- Thép chl n6i véi nhau bang lién k&t han (bang han dién)
- Viéc lién két gilta cOt chU va cOt dai dung gid dG bulc thép cich nhau 2m
theo chi€u doc dugc dinh vi chinh xdc dd cOt chl. Thép dai (sau khi ubn) dugc
10ng thU cdng, dan cu ly theo yéu cau cla thiét ké.
- Ngoai vi€c tuan th( gia cdng cOt thép theo thi€t k€ phdi bO tri thém Ong siéu
am thép va thép dinh vi Ong siéu 4m bang thép 16 han.
- N6i Ong siéu 4am bang Ong ming sdng dai 150 -200 mm, han ngoai ddm bao
kin nudc.



- P€ dinh vi 18p bdo vé cla bé tong cOt thép chiing tdi s€ diic cdc hinh vanh
khin bang bé tdng c6 kich thudc D = 25 cm; d = 3 cm; day 4 cm sau d6 10ng
vao thanh thép dinh vi d€ trugt 10ng thép xuOng

2.4.2. Ha 16ng thép:

- Diing méy c0 s SD 307 c&u ning 16ng c6t thép 1én theo phudng thang dlng rbi tUr tr ha
xubng 1ong h6 khoan. COt thép nam & diing gilra hd khoan nhd c¢6 4 thanh thép phu 25 dé€ neo gilr, 4
thanh thép nay dugc han tam vao Ong vach chOng va c6 mau dé treo.
- Ha tUng doan 16ng da gia cong va nghi€m thu dén khi dau trén 10ng thép céch
miéng Ong vich 120cm thi dUng 1ai. Dung thép I 10 lubn qua 16ng thép va gic
hai ddu Ong 1én miéng vach. Ti€p tuc cdu 1ap doan 10ng ti€p theo nhu da 1am
vGi doan tru@c. Diéu chinh cdc cay thép chl ti€p xidc v&i nhau va thuc hién
lién két theo chi dinh cUa thiét ké.

- Sau khi ki€m tra lién két thi rit thép d0 10ng thép ra va can cdu ti€p tuc ha
16ng thép xubng theo phudng thang dlng.

- Cong tdc ha 16ng thép duoc thuc hién dén khi dU d0 sau thi€t ké.

- Trong qud trinh ha 16ng cOt thép tuyét doOi tranh d€ 10ng thép va vao thanh
vach giy sut 10.

- Cdc mOi han cOt thép can ddm bdo chdc chan d€ qua trinh ha 10ng thép
khong bi tudt mOi han giy xd 1&ch va lam 13 vach dao.

- D€ tranh ddy nGi cOt thép khi thi cong dO Bé tdng can dat 3 thanh sat hinh
( thép ch{tT) tao thanh tam gidc d€u han vao Ong véach d€ kim gilr 10ng thép.

2.5. Ha Ong Tremie:

6ng Tremie c6 tic dung thGi rlra hG khoan va d6 bé téng sau nay, mOi
doan 6ng dai 3m dugc ndi v&i nhau bang cic ren vudng. Pay Ong culi ciing
hinh vit, du0ng kinh Ong 13 254mm. Nhu vay dung 16 doan Ong Tremie cho
mOi doan, doan trén cling 1am le ra ti vao tdm thép ké bac ngang qua miéng

vach casinc.

2.6. Théi ria:

Sau khi dat cOt thép, ki€m tra chi€u sau h6 khoan va d0 can lang. N€u d6 can 1ang 16n hon
quy dinh thi phai ti€n hanh lam sach ddy cOc bang phuong phdp thGi rlfa (cu thé néu 18p lang can
xubng ddy h6 khoan < 200mm thi m&i dugc phép d6 bé tong). Viéc thGi rira dugc thuc hién bang may
nén khi va hé théng d6 bé tong két hgp véi Ong dan khi nén.

Cong tic thdi rlra duge ti€n hanh nhu sau:



- Trudc tién 1ap gid dG tremie 1én trén Ong chOng. Trén gid c6 1ap hai clra ¢
ban 1€ cho phép thdo 1ap Ong tremie dugc dé dang dOng thdi d& Ong d6 trong
qué trinh thGi rlra va d6 bé tdng sau nay.

- Ong tremie c6 dudng kinh 25,4cm. TUng doan ndi v6i nhau bang ren vudng.
Céc Ong c6 chi€u dai 3m, trl mOt s6 Ong phu dai 2m ; 1,5m ; 0,5m d€ phu hgp
sU thay dGi chi€u sau hd khoan .

- Poan miii ¢6 cdu tao cat vat hai bén lam c(ra trao d6i gilra trong va ngoai Ong.
Céc doan nay dudc sap x€p dan va thd xulng hd khoan sao cho moi doan mii
cham xuOng ddy. Poan trén dudc ndi v&i dau thGi khi.

- Sau khi 1ap xong Ong thGi rlta ti€n hanh 1ap phan trén miéng. Phan nay c6 hai
clra, mOt clra dugc ndi vGi Gng dan 150 d€ thu hoi dung dich Bentonite vé
mdy 10c; mOt clra d€ thd Ong dan khi c6 dudng kinh 45 xubng céch day ho tur
1 35m.

- Xong cong tic 1ap thi ti€n hanh bom khi vGi 4p sudt 6 — 8kg/cm?

- Trong qu4 trinh thGi rlfa phdi lién tuc cung cdp dung dich Bentonite vio hO
khoan tU trén mi€ng sao cho muc nudc trong hG khoan 1a khong d6i.

- ThOi rUa trong thOi gian 20 30' thi thd thudc ki€m tra 1ai d0 sau. Néu db
sau do dugc phit hgp vGi chiu sau khoan thi két thic cong tac thOi rira.

2.7. Cong tac bé tong

Sau khi két thic thGi rlra khodng 3 gi¥, ki€m tra 1ai hd khoan néu khong
dat cic yéu cau trén thi thoi rlra 1ai, n€u dat thi cong vi€c d6 bé téng bat dau.

2.7.1. Ki€m tra chat luong bé tong

- Kiém tra cuOng d6 bé tong: 18y 9 mau hinh 1ap phuong 15x15x15 cm bé
tong mOi xe 1uu 1ai d€ ki€m tra cuOng d6. Bé tong d6 vao khudén mau
can phdi ddm bdo cic yéu cau kY thuat va dugc bdo dudng trong di€u
kién tiéu chudn.

- Ki€m tra d0 sut clia bé tong: sau khi quay duoc 8 — 10 vong, bé tong
dugc 18y ra d6 vao khuoén mau hinh nén cut dat trén mOt tdm phang.
Dam bang thanh thép 16 tr 24 — 26 1an. Kéo Ong mau 1én, do vi trf cao
nhat cUa mau so v&i vi tri bé tong lic dau trong Ong ta xdc dinh dugc do
sut cUa bé tong. DO sut cho phép cla bé tong 1a: 18 1cm.



Lam nit him: Nit hdm c6 tdc dung 1am cho bé tong roi tU tU chOng hién

tugng phin tang. Mat khic, niit him lam vi€c nhu mot piton ddy dung
dinh trong Ong ra ngoai ddy mun khoan @ miii cOc tao di€u kién cho bé
tong chi€ém chO. Nt him thuOng dudgc lam bang cao su chat déo mun
cua.

2.7.2. PG bé tong:

Sau khi d3 ki€ém tra d6 sach ho khoan va viéc dat cOt thép ta ti€n hanh

do bé tong. Dung bé tong thuong phdm, ddm bdo diing chat lugng va tiéu thu
d€ cong viéc d6 bé tong cho coc khong bi gian doan khong qua 5 gio.

Tuy nhién, trong qua trinh d6 bé tong ta s& thudng xuyén theo ddi lUQng

bé tong hao phi d€ gidi quyét kip thdi.

Khi xe van chuy€n bé tong dén cong truGng phai 1ay bé tdng d€ ki€m

tra d® sut va dic mau th(r. Néu d0 sut khong bdo ddm yéu cau nhu da néu thi
khong dugc phép d6. Bdi vi n€u db sut qua nho thi bé tong khong dU d6 linh
dOng d€ thod man cong nghé thi cong, nhung n€u dd sut qua 16n thi anh
huéng dén chat luong bé tong.

Qua trinh d6 bé tong dUgc ti€n hanh nhu sau:

Diing 6ng Tremie khi thGi rlra d€ dG bé tdng, ta thdo dau Ong thGi rlra va
hit Ong dan khi nén, 1ap phéu d6 bé tong vao Ong Tremie.

Thu h6i dudng Gng cdp Bentonit va 1ap hé théng bom thu hoi Bentonit.
Gan vio cO phéu nit ham.

Bé tong dugc db tUr xe chuyén dung vio mdy bom va bom 1én phéu. Bé
tong day nit ham di tan day h6. Nhac Ong dan 1én d€ niit him va bé tong
thdo ra ngoai 1ap tUc ha Ong dan xudng d€ doan mii Ong dan ngdp vao
phan bé téng vira mdi thdo ra. Ti€p tuc bom bé tong vio phéu va dugc do
lién tuc. Bé tong dugc dua xubng siu trong 1ong khoi bé tong d6 trudc,
qua mi€ng Ong tran ra xung quanh d€ niang phan bé tong lic ddu 1én. Bé
tong dugc do lién tuc dbng thGi Ong dan ciing ciing dudc riit 1én dan véi
yéu cdu Ong dan ludn chim vao trong bé tong khodng 2-3m.

Vi vay bé tdng can phai c6 d0 linh dOng 16n d€ phan bé tong roi tif phéu

xulng c6 thé€ gy ra 4p luc ddy dudgc cOt bé tong 1én trén. NhU vay, chi c6 mbt
18p bé tong trén cung ti€p xidc v4i nude dudc day 1én trén va pha b sau nay.
Phan bé téng con 1ai van gilt nguyén chat lugng nhu khi ché tao.



Trong qué trinh d6 bé tdng, phan dung dich Bentonit tran ra ngoai (ra khoi
long cOc), nhd ¢6 40 bao ma khong chdy tran lan ta dung bom hit dua vé 10c
cat d€ dung 1ai.

Trong qu4 trinh d6 bé tdng, bé tdng s€& bam vao thanh phéu, va 6ng d6, dé
tranh hién tugng tac Ong thing thodng Ong d6 dugc riit 1én ha xulng nhi€u 1an
nhung van ddm bdo dd ngdp trong bé tong.

Ciéc Ong dG bé tdng dugc nang dan va thdo dan, sau khi thdo r0i can dugc
rUta sach ngay d€ tranh bé tdng bam vao Ong.

Céc thao tic nang Ong dan va thio ngan Ong dan phdi dugc thuc hién
nhudn nhuyén d€ rit ngdn thoi gian d6 bé tdng cOc.

Cao d6 d6 bé tong cudi cling phdi cao hon cao dd cat coc t0i thi€u 1a Im
d€ dam bAo chat lugng bé tong dau coc, sau dé phd bo di.

2.8. Riit Ong véch:

- 6ng vach s€ dugc rit 1én sau khi d0 bé tong xong hodc bé tong di ninh két
40% d€ khong dnh hudng dén su dong két clia bé tdng.

- Trong qué trinh rit 6ng phdi ddm bdo Ong chOng dugc gilt thang dimg va
dong truc vai coc.

3. MOT SO SU €O THUONG GAP VA PHUONG PHAP XU' LY

MOt sO su c6 thudng xay ra trong thi cdng cOc nhdi nhu: sut 16 thanh hod
khoan, r0i cdc thi€t bi thi cdng vao hd khoan, khung cOt thép bi trGi 1én, khung
va cOt thép bi cong vénh, nuGc vao trong Ong dO bé tong.

3.1. Sut 16 thanh h6 khoan.

V@i phuong phap thi cong cQc nhOi bang phudng phdp tuan hoan thi
thanh h6 khoan dudc gilt 6n dinh bdi viéc duy tri dp luc dung dich trong 10
khoan. Nhung nguyén nhan dan dén su sut 13 thanh h6 khoan thi c6 nhi€u nhu;

- Duy tri 4p luc cOt nudc khong du.

- Muc nudc ngam c6 dp tuong doi cao.

- Ty trong va nOng dd dung dich khong du.

- T6c dd tao 16 qué nhanh.

- Trong tang cudi s6i c6 nudc chdy hodc khong c6 nudc, trong h6 xudt
hién hi€n tugng nudc chdy di mat.



- Céc luc ch@n dOng & cdc mdi truOng xung quanh.

- Khi ha c6t thép va Ong dan va vao thanh hd phd v& mang dung dich hodc
thanh h6.

Nhu vay theo cdc nguyén nhan k€ trén d€ dé phong sut 1& thanh ho ta
phdi ndm chac dugc dia chat, muc nudc ngam, khi 1dp dung Ong thép phai
chd y dO thang ding cla 6ng vach. VGi phudng phdp thi cong phdn tudn hoan,
vi€c qudn Iy dung dich phadi dugc ddc biét chi trong. TOc dd tao 16 phdi ddm
bdo, gidm bot cic 1uc chdn dOng xung quanh, qué trinh 13p dung khung c6t
thép phdi that can trong.

3.2. Cdc thiét bi thi cong roi vao h6 khoan.

bé dé phong céc thi€t bi thi cong nhu cic chi ti€t kim loai, ddc biét 1a
gdu khoan r0i vao trong 16 khoan ma nguyén nhan 13 do giy chdt hodc phé bo
lién két thi ta phdi c6 bi€n phap phong nglra nhu:

- Dung cép hodc xich phong hd vao can khoan.

- ThQ van hanh phdi thuOng xuyén ki€m tra cic thi€t bi van hanh.

Néu da xdy ra thi bién phap x( Iy thudng 12 diing gdu ngoam d€ 13y 1én
hodc diing cdc méc d€ kéo 1én. TruGng hgp cic dung cU nay di bi dat 18p vui
thi trudc d6 phdi dung bién phap xU 1y rlra sach dat cat 1ap trén,

3.3. Khung c6t thép bi tréi lén.
Trong mOt s6 truGng hgp khi dang dG bé tong phat hién 10ng thép bi trOi 1én thi bién phap d€ phong va
xUr 1y nhu sau:

- Phai gia cong khung cOt thép phdi that chinh x4c, dac biét chi y mOi nbi
dau gilra hai doan khung cOt thép.

- Trong khi d6 bé tong phai dac biét chi ¥ dd thang dlmg cla Ong dan
cting nhu cUa khung cOt thép vi két cdu khung cOt thép phan trén c6 nhi€u
cOt chl hon phan dudi nén trong 1ugng 16n hon. Hon nita khung thép 1ai
dai kha niing bi nén cong vénh lai cang 16n.

- Ong d6 bé tong d€ ngdp qud nhiéu ciing 12 mOt nguyén nhan dan dén
vi€c 10ng thép trOi Ién.

3.4. Nubc vao trong 6ng dan.

Do qud trinh d6 bé téng trong Ong dan phadi nhac 1én ha xubng nhi€u 1an
lam cho dau n6i bi rd nudc hodc nhdn Ong qua quy dinh 1am cho nudc vao
trong Ong dan dén viéc bé téng bi phan ly, mat d6 déo, 1am gidm chat lugng
bé tong.



Bién phép phong nglra va xU 1y la:

- Kiém tra toan bd 6ng dan trudc khi d6 bé tong.

- Trong qua trinh d6 bé tong ddy Ong phdi ngdp ding quy dinh trong bé
tong, nhac Ong 1én xubng ding quy dinh.

- Khi da phét hién c6 nudc trong Ong phdi that nhanh chéng dung loai
thi€t bi hiit nudc dudng kinh nho hit hét nudc trong Ong ra r0i mdi ti€p
tUc d0 bé tong.

4. BIEN PHAP QUAN LY NGHIEM THU VA KIEM TRA CHAT LUONG
4.1. Cac phuong phap ki€m tra chat luong coc
Ki€m tra gdm cdc budc :
+ Ki€m tra hanh chinh.
+ Ki€m tra cdc khau cong tic tai hién trudng.

4.1.1.Ki€m tra hanh chinh:

- Ki€m tra chat lugng cdc dung cu mdy méc thi nghi€m, dung cu do dac.vv. Loai ki€m tra
nay c6 th€ nam ngay trong don vi sdn xudt, c6 thé chuyén mén c6 tu cach phap nhan ki€m tra.
- Ki€ém tra cdc loai vin ban ghi chép nhu : Nhat ky cong trinh, bién ban nghi€ém thu, cdc vin
ban lién quan t&i cdc van dé kY thudt clia cong trinh.
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4.1.2.Kiem tra chat luong tung khiu cong tac trong qua trinh thi cong

a. Pac trung dinh vi hé khoan

- Ki€m tra vi tri cOc cin c( vio hé truc cong trinh va hé truc gc.

- Kiém tra cao trinh mat ho khoan .

- Ki€m tra s lugng cOt thép, chi€u dai noi.

- Ki€ém tra cdch tG hgp thanh, khung, 106ng, khodng cich dai, khodng cich thép
chiu luc.

- Kiém tra di€u kién vé sinh cUa cOt thép: Panh ri, bun dat ..

- Ki€ém tra céc chi ti€t dat san: Vanh khuyén bé tong cho 16p bdo vé&, méc sat,
Ong quan sit dung d€ ki€m tra chat lugng cOc bang phudng phép siéu am,
phong xa...

b. Kiém tra ddy h6 khoan
- Chiéu siu h6 khoan dugc xdc dinh bang cich do dd sau can khoan dat t&i

trong qud trinh khoan tao 16



- Sau khi khoan sau t&i d0 siu thi€t k&, d€ 1ang 30’ thi ti€n hanh ding thuGc
day do d€ xic dinh chi€u cao 16p min khoan lang tai ddy ho .
- Sau khi xtic bang gau vét va thGi rlfa 1dn ddu phai do 1ai chi€u sau h6 khoan.
- Sau khi ha cOt thép xong phdi do 1ai d€ x4c dinh 18p cdn lang ddy ho
c. Kiém tra bé tong truéc khi d6
- Ki€m tra tai noi sdn xudt bé tong:
+ Ki€m tra thanh phan cdp phOi bé tong .
+ Ki€m tra nu@c trOn bé tong, chat lugng cOt 1iéu 16n, c6t liéu min.
+ Ki€m tra xi ming.
- Ki€m tra bé tong da trOn
+ DO sut khong vugt qua db sut thiét ké.
+ COt liéu va mac phai tuan theo tiéu chudn thiét ké.
d. Ki€m tra 6ng d6 va san cong tdc
- San cong tac:
+Pam bdo chac chan .
+ Hai n(ra vanh khuyén gi(r 6ng d6 phdi ddm bdo
- Ong d0 bé tong:
+ M6i n6i cic doan 6ng d6 phdi chac chan .
+ Long trong 6ng d6 phdi sach, nhan, tron, tiét dién trong Gng phai tron déu
+ éng d6 phai dugc cich day 16 khoan tr 20 30 cm.
- Phéu va nit:
+ Ki€m tra lién két gilra phéu va miéng Ong do.
+ Niit phai c6 dd cing déu dam bdo su ti€p xic déu v&i thanh trong cic Ong do .
+ Pam bdo chlic ning nhu mOt phanh ham gilf cho bé téng chlra day phéu roi xubng
tur tur.
e. Ki€m tra ch@t luong coc nhéi bé tong cOt thép khi thi cong xong
- Viéc ki€m tra chat lugng coc sau khi d6 bé tong nham danh gia chat lugng bé téng cOc tai
hién truGng, phat hi€n cic khuy€t tat va st 1y cdc ciy cOc bi hu hdng (néu chi ti€t & phan sau).
f. Kiém tra cdc cong tic khdc
- Ki€m tra nguon dién thi cong, ki€m tra viéc lién lac cung Ung bé tong.
- Ki€m tra nhan luc phuc vu bé téng .
- Kiém tra c4c phuong tién d€ khac phuc su' cO né€u xay ra trong qud trinh thi cong.
g. Cong tdc ghi chép trong qud trinh dé bé tong
- Trong suOt thdi gian thi cong, phdi ghi chép thdi gian bat dau, thdi gian két

thic va cdc su' cO xdy ra trong qud trinh thuc hi€n cic khau cong tdc sau:

+ Khoan m& rOng thanh phan dat trén cing.
+ Pat Ong chOng.
+ BOm dung dich Bentonit.



+ Khoan dat.

+ Khoan da

+ ThGi rlta ddy h6 khoan

+ Dat 10ng thép

+ Pat Ong d6 bé tong

+ DG bé tong

+ Riit Ong chOng

+ Thé tich bé tong cho tlmng coc

4.2. HO so' Iy lich coc

Trong c6ng nghé thi cong cOc khoan nhOi, chat 1ugng coc phu thudc phan 16n vao cong tic thi

cong hién truOng nén viéc thuc hién ghi chép va qudn 1y hO sd thi cong coc 1a dac biét can thiét.

Sau moi cdy cQc phai c6 sU xdc nhan cla kY thudt bén A, TU van gidm st va kY thudt bén B.

HO s0 1y lich cOc phai thé hién t6i thi€u cic yéu cau sau:

- S6 hiéu coc.

- Vi trf cOc, cOt dau cOoc, cOt ddy coc.

- Chiéu dai coc: Chi€u dai khoan d4, chi€u dai khoan dat.
- Thoi tiét khi thi cong.

- Thdi gian thi cong cQc

- Bé tong: (ThOi gian d6 bé tdng cQc thuc t&, KhGi Iugng bé tong thuc t€, HO sO thi nghiém va

két qua nén mau BT)

- COt thép.
- Bentonite: Loai diing va két qua ki€m tra hién truong.

- Céc sy cO va phuong 4n st ly.

5. CAC BIEN PHAP AN TOAN THI CONG COC KHOAN NHOL.

TrudGc khi thi cong phdi t& chlc hoc tap cho nhling ngudi tham gia thi
cong nam vimg: Quy trinh kY thudt va quy trinh an toan lao dOng. Phai
lam cho moi ngu0di hiu rd an toan lao dOng 12 muc tiéu cao nhdt, cé y
thUc bdo v€ minh v mQi ngUdi xung quanh.

Trong qud trinh thi cong mOi ngUdi d€u phdi G vi tri clla minh, tap trung
tU tudng d€ lam viéc, di€éu khi€n mdy chinh xac. CAm nghiém ngdt viéc
bd vi tri clla minh trong khi lam viéc.

Khi 1am viéc phdi c6 day du trang bi bdo h0 lao dOng theo quy dinh.

ThuOng xuyén ki€m tra tOi, cdp , phanh, dung cU thao tdc cic loai mdy,
cdc hé thdng truyén 1uu cd dOng co nhdt thi€t phdi dugc bao che cho kin
d€ ddm bdo an toan.



Céc vung nguy hi€m trén cong trinh phdi dat bi€n bao hi€u va c6 ngudi
canh géc.

Hé thOng day di€n, cip dién & hién truOng phdi dugc bo tri hgp 1y,
nghiém chinh chdp hanh cdc quy dinh vé an toan dién. Phai c6 cong nhan
chuyén mon phu trach hé thOng dién.

O cong trudng ngoai tranh nhiém cla dOi trudng, (S trudng chi dinh
thém ngUOi 1am cong tic ddm bAo an toan lao dOng.

MOi ca lam viéc trudng ca phai chiu tranh nhiém toan bd qua trinh cong
viéc. Khi dGi ca phai ban giao chi ti€t cho trudng ca mdi va c6 sG ban
giao ky nhan day du.

Phdi ghi day dU vao nha ky thi cong coc khoan nhoi.

Lam viéc ban dém phadi c6 day dU cic den chi€u sdng, & noi tap trung lao
dOng va lao ddng ndng nhoc phdi dugc chi€u sing bang den pha.

6. VE SINH MOI TRUONG

DE ddm bdo vé sinh moi trudng trong qua trinh thi cong cOc khoan nhoi,

tuOng Barrette, tang ngam thi cic bi€n phdp vé& sinh méi trudng sau dUdc ap
dung:

Lam hang rao kin quiy quanh cong truGng d€ tranh bui bay ra ngoai pham
vi thi cong cUa cong trinh.

Lam cau rla xe tru@c khi thi cong dai tra: tat cd cdc phuong tién truGc
khi ra khdi cong truOng dé dudc rlra sach s€. Cau rlra xe dugc thi€t ké
cd hé thOng b€ 1ang va tran d€ khoi anh hudng dén hé thOng thodt nuGe
thanh ph0. Cau rlra xe dugc dat tai phia dudng Ly Thudng Kiét d€ tién
cho viéc giao thong trong cong trinh.

Dung xe phun nuéc quanh pham vi cong trudng trong trudng hop xay ra
bui ban.

Pat thai trong qud trinh thi céng dugc van chuyén di ngay trong ngay.

Dung dich ban sau khi di xU 1y dugc van chuyén d€ d6 di bang xe
chuyén dung.



PHAN 2: THI CONG TUONG BARRETTE TRONG DAT

1. TRINH TU' CAC BUOC CONG NGHE
Céc budc cong nghé trong thi cong tuOng Barrette tUOng tU' nhu thi cong
cOc khoan nhoi, nhung can tuan thU trinh tU sau:

1.1. Pao hd cho panen (barrrette) dau tién

- Budc 1: Ding gau dao thich hgp dio mOt phan hd dén chiéu siu thi€t k€. Chi y dao dén
dau phai kip thGi cung cdp dung dich bentonite dén d6, cho day hd dao d€ gilr cho thanh hd dio khdi bi
sut14.

- Budc 2: Pao phan hd bén canh, cich phan hd dau tién mét dai dat. Lam nhu vay, d€ khi
cung cap dung dich bentonite vio hd s& khong 1am sut 1& thanh hd cii.

- Budc 3: Pao ndt phan dat con lai (dao trong dung dich bentonite) d€ hoan thanh mét h6 cho
panen dau tién theo thi€t ké.
1.2. Ha 16ng cOt thép, dat gioing chéng thadm va dé bé tong cho panen (barrette)
dau tién.

- BuGc 4: Ha 10ng cOt thép vao hd dao san, trong dung dich bentonite. Sau dé dat gioing
chOng tham ( Nh& ¢6 bd ga 1ap bang thép chuyén dung) vio vi tri.

- Budc 5: DG bé tong theo phuong phap vita dang, thu hdi dung dich bentonite v€ tram xU Ii.
Ong d6 bé tong phai ludn ludn chim trong bé tong tUdi mOt doan khodng 3m dé tranh cho bé tong b
phan tang, bi 0.

- Budc 6: Hoan thanh d6 bé tong cho toan bO panen (barrrette) th( nhat.
1.3. Pao hé cho panen (barrrette) ti€p theo va thiao bd ga 1ap gioing chéng tham

- Budc 7: Pao mOt phan hd siu dén cOt thi€t k€ ddy panen (ddo trong dung dich bentonite).
Phai dao cich panen dau tién (sau khi bé tong clla panen d6 da ninh két dugc 8 gi®) mOt dai dat.

- Budc 8: Piao ti€p dén sit panen sO 1.

- BuGc 9: GG b0 gha 1ap gioing chOng thdm bang gau dao khdi canh cla panen sO 1, nhung
giodng chOng tham van nam tai cho ti€p gidp gilta 2 panen.
1.4. Ha 16ng cOt thép, dat gioing chéng tham va dé bé tong cho panen (barrette)
tht hai.

- Budc 10: Ha 10ng cOt thép vao hd dao chlra day dung dich bentonite. Pt toan bd ghd va
giodng chOng tham vao vi tri.

- Budc 11: DG bé tong cho panen (barrette) th( hai bang phuong phap vira dang nhu panen sO

- Budc 12: Ti€p tuc dao hO cho panen th(t ba G phia bén kia clla panen sO 1. Thuc hién viéc
ha 10ng cOt thép, dat bO ghé ciing v&i gioing chOng tham va d6 bé téng cho panen th( 3 giOng nhu da
thuc hi€n cho cdc panen trudc.



Ti€p tuc theo qui trinh thi cong nhu vy d€ hoan thanh toan b blc tudng theo thiét k€.
2. SU'KHAC NHAU VE BIEN PHAP THI CONG POI VOI COC KHOAN NHOI
2.1. Céng tic chudn bi
- O phéan khoan coc nhoi chi c&n dinh vi tim cOc va khi bat dau ti€n hanh
khoan m&i ha vich tam.
- Phan thi cong tuOng trong dat: trudc khi ti€n hanh dao phdi dinh vi va thi
cong dudng dan bang bé tong, sau d6 mdi ti€n hanh dao.
2.2. Cong tdc dao
- Coc khoan nh0i: 18y dat bang phuong phdp khoan xoay va dung gdu thiing
(gau khoan tron).
- TuOng trong dat: 1y dat bang phuong phdp dao va ding gdu ngoam (gau
ch(t nhat). Gau dugc dua xubng ho theo can khoan, 18y dat bang phuong
phép cuOng buec.
2.3. Cong tdc bé tong
- Thi cdng cOc khoan nh0i thuGng chi dung mOt b0 Ong Tremie.
- TuOng trong dat khi d6 bé tong c6 lic phai ding tGi hai b Ong Tremie do ddc
thit vé hinh dang cla mbi doan tudng (cé khi canh dai clla mOt doan tudng
can dG bé tong 1én dén 10m hodc hon thé nlra).
- Trudc khi d6 bé tdng mOt doan tudng can phai 1ap van khudn tudng dé thi
cong hoan chinh doan dé.
- Khi dao xong doan tudng ti€p theo mdi thio van khudn ra d€ thi cong doan
ti€p theo.
2.4. Cong tdc chéng tham
Khi thi cong tuOng trong dat thi cong tidc chOng tham la vd clng quan trong.
Céc doan tuOng thi cong G cic thOi di€m khic nhau phdi duoc lién két va
chOng thdm bang gioiing cao su, goi la tdm ngin nudc.



PHAN 3: CONG TAC THI NGHIEM KIEM TRA CHAT LUQNG
CcOC NHOI VA COC BARRETTE

C6 3 phuong phdp thi nghiém ki€m tra chdt lugng cOc, d6 la: Thi nghi€m nén tinh cOc,
phuong phédp siéu 4m, thi nghiém gia tai bang hdp OSTERBERG.

I. THI NGHIEM NEN TINH COC

Céc quy trinh quy pham lién quan: TCXD 196-1997; 20TCVN 88-80; ASTM D 1143-81.
1. Phuong phap thi nghiém
1.1. Muc dich

Thi nghiém né tinh coc mod phdng qua trinh 1am viéc cla coc dudi tic dung cUa tai trong thang
dlng cla cong trinh, nham d€ ddnh gid khad ning mang tai cla cQc théng qua m&i quan hé d0 lun - tai
trong thu duQc trong qua trinh thi nghiém.

1.2. Phuong phap thi nghiém
Thi nghiém thuc nghiém theo phudng phép gia tai tinh tUng cap 1én cQc theo phuong doc truc.

Trong thi nghi€m nén tinh cQc theo phuong phép gia tai tinh tUng cdp 1én cOc theo phuong phép
doc truc, tai trong tac dung 1én dau cQc theo tUng cdp ting dan cho t&i khi dat t&i tdi thi nghi€ém 16n
nhat theo yéu cau thi€t k€ va dugc tao ra bang kich thuy luc vdi dan doi trong hodc hé neo 1am di€m
tua phan luc. Hé dan d6i trong hodc neo phdi dU 16n d€ c6 thé chiu dudgc cic gid tri tai trong thi
nghiém tic dung 1én ddu coc mOt cdch an toan. Thong thudng, trong 1Uugng dan doi trong hodc tEng
luc nh6 cla hé neo phdi 1,1 — 1,2 1an tai trong 16n nhat du kién tic dung 1én ddu coc. Céc s6 do dO
lin cUa dau coc phai dugc doc ghi trong cic khodng thi gian hgp 1y cho tlng cdp tdi tic dung. Cic
cap tai sau chi dugc 4p dung khi d0 lin ddu cQc tai cap 4p luc trudc d6 1a On dinh hodc dugc xem la
6n dinh. D6 lin dau coc dugc do bang céc ddng hd dd chinh xdc tdi 0,01mm va phai dugc dat trén hé
gid On dinh khong thay d6i vi trf trong qua trinh thi nghiém.

1.3. Thi€t bi thi nghi€ém
Thiét bi thi nghi€m bao gOm céc thiét bi tao dp, dung cuU do chuy€n vi va dan chat tai.
1.3.1. Thiét bi tao dp

GOm céc kich va mdy bom thuy luc. Kich va may bom thuy luc dugc ndi v&i thanh hé tao ap.
TOng cong sudt cUa kich hodc hé kich va mdy bom thuy luc ding d€ tao 4p trén ddu coc thudng phai
bang 2 1an tai thi nghi€m 16n nhat. Khi s& dung hé gdm nhiéu kich, céc thanh phdn phai ciing loai va
dOng nhat.

1.3.2. Dung cu do chuyén vi

Dung cu do chuy€n vi 1a cdc ddng h6 do dugc céc chuy€n vi it nhat tGi 50mm véi dO chinh xéc
tGi 0,0lmm. SO 1ugng ddng hd do chuy&n vi phdi vira d0 d€ c6 thé theo ddi dugc toan canh dO lin
cUa dau coc va dugc dat hai bén d6i xUng qua tdm trén dau coc. Gid dat dong hd dudgc c6 dinh trén
hai thanh d& d@m bao khong thay d6i vi trf trong subt qua trinh thi nghiém.

1.3.3. Dan chét tai

Dan chat tai 12 hé cdc dan thép dugc sap x€p tao nén mOt bé m&t phang can xUng trén cOc thi
nghiém. Cic dam thép nay dugc dat can bang trén hai gbi tua song song cich déu coc thi nghiém &



khodng cich it nh&t 2m so vGi tim coc. Trén mat phang cla cdc dam 1a cdc khbi d6i trong bé tong.
Trong lugng hitu ich cla toan bd dan chat tai trén ddu cQc it nhat phdi bang 1,1 1an cap tai du dinh
gia tai 1én di€m tua ti€p nhén tdi trong dugc dat trén dam chinh. Dam chinh 14 di€m tya truc tiép
nhdn tai trong do kich tao ra truyén 1én hé d6i trong va phan luc lai dau coc.

Tuy theo gid tri tdi trong thi nghi€m 16n nhat, s6 lugng va kich thudc cic dam chinh va dam
phu c6 th€ khac mién 1a ddm bdo an toan vé phuong dién stic bén vat liéu.

Hai g0i tua cho hai ddu dan chat tai phdi c6 dién tich ddy dU 16n d€ phan phoi déu tai trong va
ap luc tic dung 1én dat dudi ddy gbi tua phdi dU nhd d€ tranh lic nghiéng, lic nhi€u, lin trOi dnh
hudng dén két qua do do thanh d& dOng hd bi chuyén vi va khéng ddm bdo di€u ki€n an toan cho thi
nghi€m. Trong truOng hgp can thiét, dat nén dudi ddy gbi tura phdi dugc gia cuGng chOng lin, vi du
dém cat hodc ddi khi can thiét bang coc...

1.4. Quy trinh thi nghiém

Quy trinh thi nghiém quy dinh qu4 trinh gidm tdi va do d6 lin.

* T@i thi nghiém 16m nhat:

Tai thi nghi€m 16n nhat dugc Thiét k€ quy dinh, thudng gdp 1,5-2 1an tai thi€t k€ cho cOc lam
viéc va téi 3-3,5 1an cho coc thUr tdi phd hoai.

* Quy trinh ting giam tai:

Tai trong tic dung 1én dau cOc theo tlng cap tudng Ung vGi % tai trong thiét k€. Cac cap tai
sau chi dugc dp dung khi d0 lin dau coc dugc xem 1a 6n dinh & cap tai trudc. Thi nghi€ém c6 thé tién
hanh theo mot, hai hodc nhi€u chu kY tuy theo y d6 thi€t k€. Vi du thong thudng cho thi nghiém tGi tai
trong d€n 200% tai thi€t k€ nhu sau, d6i vGi coc khoan nhOi:

Chuky 1:

-Giatdi: 0% 25% 50% 75% 100%

-Gidm tdi: 100% 75% 50% 25% 0%

Chu ky 2:

-Giatdi: 0% 50% 100% 125% 150% 175% 200%

- Gidm tdi: 200% 150% 100% 50% 0%

Cap tai trong thudng bang nhau va c6 gia tri trong khodng 10 - 30% tai trong thiét ké.
* Quy trinh do dac:

PO lin cla dau coc phadi dudc doc ghi ngay truGe va sau khi tic dung tai trong va sau dé trong
khodng thdi gian hop 1y d€ c6 thé theo rdi toan bO qué trinh lin dau coc theo thdi giam cho dén khi 6n
dinh Iin. Céc cap tai sau chi dugc gia thém khi dd lin dau coc tai cap tai trudc dugce xem 1a On dinh,
thudng 1a khong qua 0,25mm/1 gi® hodc 0,1mm/gid nhung thdi gian dai nhat cho mbi cap tai khong
qué 2 gi®. Bang sau cho vi du vé quy trinh thi nghiém.

Quy trinh thi nghi€m coc ph4 hoai (t6i 300%TTK)

Tai trong (% | Thoi gian gilr tai ngdn 2 o C xa
~ Khoang thOi gian dOc, ghi sO li€u, ph.

TK) nhat, ph.

25 60 0-5-10-30-45-60

50 60 nt

75 60 nt

100 60 nt

125 60 nt

150 60 nt

175 60 nt




200 360 0-5-10-20-30-45-60-...-360
225 60 0-5-10-20-30-45-60
250 60 Nt
260 60 nt
270 60 nt
280 60 nt
290 60 nt
300 360 0-5-10-20-30-45-60-...-360
250 30 0-5-10-20-30-45-60
200 30 nt
150 30 nt
100 30 nt
50 30 nt
0 60 0-5-10-20-30-45-60

Trudc khi 18p dat thi€t bi va thi nghiém, ddu coc phai dugc vé sinh va gia cuOng dU db bén,
d® phang va bé mat coc phai ddm bdo ndm ngang bang thudc nivo. Phia trén bé mat coc phai dat
tdm dém thép d0 day (c& 10 cm) ddm bdo phan phdi luc dong déu trén khap bé mat coc.

* Quy dinh v€ phd hoai coc:

Coc dang thi nghi€m dugc xem 12 hOng, bi phd hoai khi quan sat thdy mOt trong cdc dau hiéu

sau:
- Vat liéu hong bi phd hoai
- Pau cOoc bi lin ting ti€n va 4p luc trén dau coc khong thé dat hodc gilr 6n dinh

- B0 lin dau coc dat tdi gid tri do thi€t k€ quy dinh, vi du, d6i vGi coc khoan nh0i, cQc sé dugc
xem nhu 1a hdng khi tai tai trong thi nghiém bang 200% tai thi€t k&, d0 lin dau coc vugt qua vi tri s6
2% dudng kinh coc (2 cm cho coc 1000mm va 1.6mm cho cOc 800mm) va dd lin du khi gidm tai bang
0 vugt qua 8mm.

1.5. Bio cdo két qua

KE&t qua thi nghiém dugc thanh 14p bdo cdo gOm gbm hai phan thuyét minh va phu luc. Thuyét
minh cho cic thong tin v& cQc thi nghiém, cic két ludn, ki€n nghi vé s dung sUic manh tai cla cOc.
Phu 1uc cho chi ti€t toan bd két qud do va céc d6 thi quan hé.

- PO thi tai trong - PO liin

- DO thi lin - Thdi gian

- PO thi tai trong - PO liin - Thdi gian

II. PHUONG PHAP SIEU AM
1. Nguyén Iy thi€t bi

Phuong phép siéu am xdc dinh tinh toan khoi cUa cQc dua trén ddc di€m cUa qué trinh truyén
séng siéu Am trong vat liéu bé tong. Séng siéu am truy€n tU ddu phat qua vat liéu coc dén dau thu. Pac
tinh cUa vat li€u dnh hudng dén tin hi€u thu dugc trén may do. Trong thi nghi€m siéu am, hai dau thu,
phat séng siéu am dugc thadi xudng ddy cUa Ong dat san trong 1ong cOc trudc khi d6 bé tong (hai dau
do phai Iudn cing cao d). Ca dau thu va phéat dugc kéo 1én véi moOt van tdc dat trudc phit hgp voi
chi€u dai coc va kha ning cUa mdy do. Trong qu trinh ddu do dinh chuyén Ién dinh tin hiéu dugc hién
thi trén man hinh va dugc ghi 1ai thanh file dudi dang s6 va dugc 1Uu gilf trong thiét bi do.

2. Tinh ning ky thuat



B0 thié€t bi siéu 4m gdm cédc bd phan chinh sau:

* Mdy do: La mOt mdy tinh t6 hgp vGi phan di€u khi€n thiét bi chlfc ning di€u khi€n qua trinh
do, Iuu gi(r s6 liéu.

* BO phén do chiéu dai: Po chiéu dai ki€m tra, ki€m soét tc d6 kéo dau do

* Culn day: Dai t@i 100m, mOt dau noi vGi diy do, mOt dau ndi vdi 2 dau do, truy€n va nhan
tin hi€u gilra mdy do va cic dau do.

* Dau do: dau phét phat ra xung siéu 4m c6 tan s6 60 - 100KHz

Céc thié€t bi siéu am hi€n nay cho phép do cic cOc c6 dudng kinh tdi 2,5m. Tan s6 cUa tin hi€u
tlr 250MHz. Tan s0 do tU 1 - S5cm/1an do. Tan sO phat xung 12 - 20 Hz.
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3. Quy trinh thi nghiém

Trud@c khi ti€n hanh thi nghiém do siéu 4m ki€m tra chat lugng cOc tai hién trudng nha thau
chuy@n cho don vi thi nghi€ém céc tai liéu lién quan nhu s6 1ugng cOc thi nghiém, mat bang cOc thi
nghiém va céc sO liu tUng cOc thi nghi€m, ddc biét 12 cdc sO liéu vé cao dd clia Ong siéu 4m va cla
cOc. Nha thau tao di€u kién thudn 10i cho don vi thi nghiém ti€p can hién trudng va thuc hién thi
nghi€m. Nha thau c6 trach nhiém m0i cic don vi lién quan nhu tU van, chlU dau tu chlng ki€n thi
nghiém.

Qua trinh thi nghiém siéu 4m cu th& nhu sau:

+ Dénh s6 cic Ong siéu am trén mat dat (coc c¢6 th€ & sau bén dudi) theo mOt quy tac. Po
khodng céch gilra cdc 6ng siéu am. Trudc khi do phdi khang dinh cic Ong siéu 4m chlta ddy nudc va
khong bi tac.

+ DPua cic dau do vao bén trong Ong va thd xubng tan ddy. Cin chinh 2 dau do tai vi tri bé tong
t0t cho tin hiéu thu dugc 1a chudn nhat.

+ Qua trinh do bat ddu dOng thoi khi kéo hai ddu do tir ddy Ong siéu 4m 1én va két thic khi hai
dau do 1én dén dinh. Trong khi kéo dau do 1én phai lién tuc cdp nudc vao cic Ong siéu am. SO liéu do
dugc luu gilr 1ai trong mdy do. N€u nghi ngd cé khuyé€t tat trong qua trinh do dugc 1ap lai véi cic



thang do khac nhau. Lap 1ai qua trinh do cho cdc cap 6ng siéu am (mat cat siéu 4m) khac. Thi nghiém
cho mét coc két thiic khi do siéu 4m cho tat ca cidc mat cat hoan tat.

Ké&t qud thi nghiém s& dugc don vi thi nghi€ém dénh gid so b0 tai hién truGng phan tich trong
phong va 1ap bdo cdo chinh thic.
4. K&t qua thi nghiém

Tin hi€u siéu 4m nha@n dugc trén man hinh may do. M6i vi tri chi€u siu siéu 4m cho mOt tin hiéu
siéu 4m nhat dinh. Thong thudng bé tong tOt cho tin hi€u siéu 4m c6 bién d6 cao dOng déu, bé tdng xdu
cho tin hiéu yé&u.

Tai mOi d0 siu mdy do thu nhdn mot tin hi€u va tdp hdp céc tin hi€u theo chiéu sau cho hinh
anh phd siéu 4m hoc.

Hinh anh phd siéu am cOc chi cho phép danh gia dinh tinh chat Iugng bé tong cOc. céc thiét bi
siéu &m hién nay déu phdi c6 phdn mém x{ 1y s6 liéu d€ dua ra cc thong s6 cu thé hon 1a thdi gian
va van tOc truyén song 4m trong vat liéu cQc. Van tdc truyén séng trong khodng 3000 - 5000m/s bi€u
hién bé tong t6t va ddng d€u. Tai cdc vi tri ¢ suy gidm 20% van tOc truy€n séng va van tdc truyén
séng gidm dudi 3000m/s bi€u hién rang bé tdng khuyét tat.

III. THi NGHIEM GIA TAI BANG HOP OSTERBERG

1. M& dau

Thi nghiém hO Osterberg c6 mot s6 Uu di€ém sau:

- C6 thé thi nghiém dén tdi trong rdt 16n ma khong doi hoi phdi st dung ddi trong hodc neo:
DPén nay thi nghiém cQc dudng kinh t&i 3m va tadi trong nén 15.000 tdn di dugc thuc hién bang
phuong phép nay.

- Cho phép xdc dinh riéng ré thanh phan sUc chiu tdi 3 miii cOc va ma sit bén. Cic quan hé tai
trong 1én miii cOc - chuy€n vi va ma sit bén - chuy€n vi dugc xac dinh tUr k€t qua thi nghiém;

Phuong phadp hOp Osterberg ciing c6 mOt s6 nhugng di€m sau:

- Khong thu hdi dugc kich sau khi dugc hoan thanh thi nghiém;

- Cong tac 1ap dat thiét bi thi nghiém phuc tap, phai do chuyén gia c¢6 kinh nghiém thuc hién.

- Thoi gian 1ap dat thi€t bj thi nghiém kh4 1au, do d6 c6 thé anh hudng dén chat Iugng thi cong
cOc khoan nhoi;

- Sau khi két thiic thi nghi€ém, chat lugng bom phun 18p day long kich va khodng tréng trong
cOc hinh thanh thi nghiém s& c¢6 dnh hudng 16n d€n thanh pham slc chiu tdi mii cOc (trudng hgp cay
coc dugc st dung cho cdng trinh).

2. BO tri va lap dat thi€t bi thi nghiém
2.1. Thiét bi thi nghiém

DE thuc hién thi nghi€m, kich thuy luc tai trong 16n dugc ha xubng miii coc hodc khu vuc gan
miii cOc ciing v&i mOt s& dung cU phuc vu do chuyén vi cla cOc.

Trong thi nghi€m, kich c6 nhiém vu tao Iuc tic dung dong thdi 1én phan cOc ndm phia trén va
phia dudi vi tri dat kich. Hé kich thuy Iuc c6 th€ bao gdm 1 hodc nhi€u kich, tuy theo tdi trong thi
nghiém va kich thu@c thiét dién ciy coc. Céc thi nghiém thuOng cé hanh trinh t0i da 15 cm. P6i véi
cOc khoan nh6i, kich dugc gi vao 10ng thép va dugc ha xubng 16 khoan trudc khi d6 bé tong. Ong dan



dung dich thuy luc (chung cho hé kich) dugc n6i tUr kich 1én d€n mat dat phuc vu cho viéc gia tai khi
thi nghiém.

Th- i c theo dai
DQ@m phd

LVDT

M,y t¥ih
x, ch tay LVDT nén
so vi i ®Qu cac Q
LVWDT g% F D 0 §&ng ha , p luc
Bé thu VHOTEM @y M o Vi b-m thud luc
sé licu T—% =3 [}
Ghi cho:
TOS (LVDT)
+ Ch¥ih x, ¢ ®n 0,025mm
+ § 0 chuyOn vban cfia ®Qu barrette
BP (LVWDT)
+ ChYih x, ¢ ®n 0,01mm " "thanh truyOn* nbn
+ C@n bx»ng hi¢u chuytn vbné ciia O-cell [ cowp

vt bidn dt ng nbn
COMP (LVDT)
+ Ch¥ih x, ¢ &n 0,025mm
+ § 0 biCn d* ng nbn barrette td tEm thEp
tran cfia O-cell ®n @Qu cac
Th- i ¢ theo dai/Ng¥m &Cn t6

+ 8 O®o chuyOn vica

thOcfia dQm pho

§-éng dEn , p luc

4 "thanh truyOn" BP
g% vpo tEm ® y

2 tEm thBp dpy 50mm

S- @4 thYnghiGm

DPE c6 th€ quan trac chuyén vi tri phan cOc ndm phia dudi va phia trén vi tri dat kich, mot s
thanh dan dugc gan vao hai ban thép nam trén va dudi kich va dugc n6i 1én dinh coc. Cac thanh nay cé
cdu tao tuong tu can xuyén tinh vGi mOt 16p do va mOt 16i thép, trong d6 4o dugc gan vGi bé téng cOc
trong khi 16i thép c6 th€ chuyén dich ty do. Khi cOc chiu tai va bi€n dang, chuyén vi G céc d6 sau khac
nhau s€ dugc xic dinh theo chuyén vi cla cic thanh truyén. Quan hé tai trong - chuyén vi cho thanh
phén slc chiu tdi @ miii cQc dugc xac dinh tir k&t qua do luc kich thich va chuy€n vi phia dudi kich.
TU luc kich va chuy€n vi G phia trén kich c6 thé xay dung quan hé ma sit bén - chuyén vi.

Ngoai kich va cdc dung cu do chuyén vi, mOt s& Ong bom vUa ciing dugc 1ap dat trudc khi d6
bé tong. Thong qua cdc Ong nay, khe h& phat sinh trong pham vi than kich khi thi nghiém sé dugc bom
vlra 18p day sau khi két thidc thi nghiém.

2.2. Lua chon doO sau dat kich

PO sau dat kich 10p 1y cho phép tan dung t6i da khd ning cla kich va ting hiéu qua cla thi
nghiém. Dudi déy 1a 2 truGng hgp dat kich phd bién trong thuc té:
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Y nghia cUa vi tri dat kich d6i vGi hi€u qud thi nghiém nhu sau:

a. Hinh 3a th€ hién truOng hop thudng gdp trong thuc t&, trong d6 kich dugc dat tai ddy ho
khoan. Trong truOng hop nay trudc khi dat kich ngudi ta thuGng d6 mOt Iugng nhd bé tong xudng ddy
2a hO khoan d€ tao bé mat ti€p xiic t6t gilta kich va dat nén. Vi tri dat kich nay dugc lua chon khi:

- Ma sét trén va sUc khéng tai miii cQc c6 gid tri tiong duong.

- SUc khang tai miii cOc 16n hon nhi€u so v&i ma sit bén, do d6 khi thi nghi€m chl y€u quan
tam dén viéc x4c dinh thanh phan ma sét bén.

b. Hinh 3b md ta truOng hop st dung 2 hé kich dat & d0 sau khac nhau dé thi nghiém.

Vi cdch b6 tri nay c6 thé xac dinh:

- Ma sit bén do 10p dat nam trén hé kich th( nhat.

- Ma sét bén do 18p dat nam gilra 2 hé kich.

- SUc khdng dudi miii cOc.
3. Gia tdi coc

Sau khi cOc da "nghi" mét thGi gian quy dinh (thong thuOng 13 21 ngay) va bé tdng coc di dat
cudng dO thi€t k& c6 th€ bat dau thuc hién thi nghiém. Viéc gia tdi coc bang hdp OSTERBERG
dugc thyuc hién theo quy trinh tUOng tU nhu thi nghi€m nén tinh cQc. Quy trinh gia tdi nhanh cla

ASTM D1143 thuOng dugc s dung, tuy vay ciing c6 thé thi nghiém theo céc quy trinh nén "chdm"
hodc nén tuy theo yéu cau cUa thiét k€.

Trong qua trinh thi nghi€m c6 thé thu dugc cic thong tin sau:

- Luc nén P: Pay 1a luc do hé kich tao ra va phdi chd y 1a no tic dung dOng thdi 1én phan phia
trén va phan phia dudi kich. Vi vay t6ng luc tic dung 1én coc 1a 2P;

- Chuyén vi ca phan coc nam dudi hé kich;
- Chuyén vi cla phan coc nam trén hé kich;
- Chuyén vi tai dinh coc.

Céc thong tin trén cho phép thiét 1ap bi€u dO quan hé tai trong - chuyén vi cho hai phan coc
nam phia trén va phia dudi kich. TU cic quan hé nay ciing c6 th€ xdy dung quan hé tai trong - d6 liin
tai dinh coc vGi dang tuong tu bi€u dO nén tinh ciy cOc theo phuong phép thong thudng.



PHAN 4: THI CONG TANG NGAM THEO PHUONG PHAP
TOP-DOWN

1. QUY TRINH CONG NGHE

Qua trinh thi cong theo phuong phép top-down theo trinh tU tUng budc
nhU sau:

1.1. Giai doan I : Thi cong phan c6t chOng tam bang thép hinh

Phuong 4n chOng tam theo phuong dlng la dung cic cOt chOng tam
bang thép hinh dat trudc vao céc coc khoan nhoi tai cdc vi tri th€ hién trén ban
vé (tai vi trf cdc cQc nhOi s 1-10) . C4c cOt nay dugc thi cong ngay trong giai
doan thi cong cOc khoan nhOi
1.2. Giai doan II : Thi cong tang ham th( nhat ( cOt -3.05m )

GOm cdc cong doan sau :

Béc dat dén cOt —3.35 m

Ghép van khuon thi cong tdng ngam th( nhat. Tan dung mat dat da
dugc xU ly d€ 1am hé thOng d& van khuon.

Pat cOt thép va d6 bé tong dam - san tang ngdm th( nhat. BO tri c4c thép
chO cOt tai céac vi trf ¢6 cOt d€ nbi thép cho phan cOt phia dudi

- Ghép van khuon thi cong cOt tU cOt-3.05 m dén cOt —0.05m.

1.3. Giai doan III : Thi cong phan két cau ngay trén mat dat (tang 1 cOt
-0.05m)

Giai doan nay bao gdm cé4c cong doan sau :

- Ghép van khudn thi cong tang 1. Hé& van khudn cOt chOng dugc dat truc
ti€p 1én hé thOng san tang hdm cOt —3.05m.

- Dat cOt thép thi cong bé tdng dAm - san tang 1
1.4. Giai doan IV: Thi cong tang ham th(f hai ( cOt —5.65m )
GOm céc cong doan sau :
- Thdo véan khuon chiu luc tang ngdm th( nhat.
- Pao dat dén cot mat dudi cla dai coc (-8.25 m)

- Chong tham cho phan méng



Thi cong dai cOc, cdc b€ ngdm, méng cau thang mdy va cdc hé thOng

ngam dung cho cong trinh.

Thi cong chOng tham san tang ham.

Thi cong cOt thép bé tong san tang ham th( hai

Thi cong cOt va 16i tir tAng ham th( hai 1én tdng ham th( nhat

2. TRINH TU' THI CONG PHUONG PHAP TOP-DOWN
2.1 Giai doan I: Thi cong dat trudc cOt chOng tam bang thép hinh:

COt chéng tam dugc dugc thi€t k€ bang thép hinh I50 dai 7.2 m phai
dugc dat trudc vao vi tri cic coc khoan nhdi ngay trong giai doan thi cong cOc
khoan nhoi . Cong doan nay thuc hi€n theo budc sau :

- COt thép dudgc dinh vi cO dinh vao 106ng thép cla cic coc nhoi s6 1-10.
COt chan cOt thép 150 14 -9.8 m (dudi cOt day dai 1.5 m). COt thép dugc
dat tai vi trf ding tim cUa coc nhoi.

- Ha 16ng thép va ti€n hanh d6 bé tdng cOc nhOi theo ding cic trinh ty thi
cong coc khoan nhoOi.

2.2. Giai doan II : Thi cong dam san dam tang ham th’ 1 ( c6t —3.05m )

2.2.1. Pao dat phuc vu thi cong d@m san tang ham cot —-3.05m
Chiéu siu can dao 1a 1,75m (cOt dat tU nhién —1,6 m, cOt day nén téng
ham 1 13-3,35m. Tai d0 siu nay chuyén vi cla tulng Barrette 12 rat nhd, G
gidi han cho phép khong anh hudng dén chat Iugng cla tuOng barrette.

SU dung dao may két hop v&i dao thU cong, can dao hai 16p nhung chi
dich chuyén may m6t 1an. M0i lubng dao rOng Sm. M4y dao di theo phudng
doc d€ bén nha. MOi nhip gilra hai truc cOt dao lam hai lubng rOng 8,5m, d€ lai
phan dat sit tuOng Barrete d€ dao bang thl cong. Tinh todn mdy dao 90% khoi
lugng dat,con 10% khoi lugng dat dugc dao bang thU cong. Pat tir may dao
dudgc d0 ngay 1én xe BEN tU d0 van chuyén ra khoi cong truGng.

2.2.2. Thi cong bé tdng dam - san tdng ham th( nhat- c6t —3.05m
Thi cong bé tdng dam san tdng hdm cOt -3,05m bao gbm cdc cdng tac: 1ap
dat van khudn, dat cOt thép, dG bé tong dam - san.
- Do tan dung nén dat dé dat truc ti€p van khudén dam san nén dat nén
phdi dugc gia c6 ddm bdo cuOng d0 d€ khong bi lin , bi€n dang khong
déu. Ngoai viéc lu len nén dat cho phang chdc con phai gia c6 thém dat



nén bang phu gia. Mat trén nén dat dugc trdi mOt 16p Polyme nham tao
phang va cdch biét dat vdi bé tong khdi dnh hudng dén nhau.

- Bé tong dugc dO trong tlng phan khu nhG mdy bom tu hanh vi khi nay
chua 1ap dat can truc thap. Bé tong 12 loai ¢6 phu gia dong k&t nhanh nén
ham lugng phu gia phdi diing thi€t k€, phdi ki€m tra d0 sut trudc khi d6,
ki€m tra cuOng dd mau th(r truGe khi dat mua bé téng thuong pham.

- Chi y cong tic bdo qudn va vé sinh , quy cich chat Iugng cOt thép céc
mOi ndi vGi thép hinh . C4c hé théng gia cuGng phai thuc hién ding theo
thi€t k€ d€ hé két cau chiu luc diing

2.3. Giai doan III : Thi cong dam san c6t —-0.05m.

Sau khi d@m san tang ham cOt —3.05m da dat dU 70 % cudng d0 thiét
k€ thi ti€n hanh cong tac dO bé tong cOt tlr cOt —3.05m dén cOt ddy dam .

C6 thé€ song song vGi vi€éc ghép van khudn cho dam san cOt-0.05m.
2.4. Giai doan IV: Thi cong tang ham th( 2- cOt -5.65m
2.4.1. bao dat phuc vu thi cong.
Trong giai doan nay vi€c thi cong dao dat dugc ti€n hanh hoan toan thu

cdng bang phudng phap dao moi. Tan dung céc 16 m& san tang cOt —3.05m 1am
ndi van chuyén dat 1én mat dat.

Khi bé tong san tang ham cOt —3.05m di dat 100 % cuOng d0 thiét ké
thi cong tdc dao dat dudi cOt —3.05m mdi dugc ti€n hanh.

Pat dao thU cong dUgc mang 1én mat dat va dudc do truc ti€p va xe tai
va ch& di ngay ra khoi pham vi cong trinh. Pao dat dén cOt ddy dai va ddy bé.

Trong khi ti€n hanh dao b0 trf cdc hd gom nudc va may bom két hgp véi
Ong kim 10¢ (n€u can thiét - chi tiét xem & phan 5) dé phong nudc ngdm dang
cao anh huGng dén qua trinh thi cdng.

Khi thi cong phdn ngdm trong giai doan nay con cé th€ gdp cic mach
nudc ngdm c6 dp nén ngoai viéc bo trf cdc tram bom thoat nuGc con chudn bj
cic phuong dn vat liéu can thiét d€ kip thGi dap tat mach nudc.

- Tiéu nuGc mat bang: bang hai tram bom phuc vu cdng tic tiu nudc hd
dao dugc dat ngay hai clta van chuy€n trén san tang ngdm th(f nhat. Pau
Ong hiit thd xudng hé thu nude, dau xa dugc dua ra ngoai thoat an toan
vao hé thOng thoat nuGc thanh phd . Hé thOng muong dan nudc bo tri
gilta cac hang dai coc c¢6 d0 dOc i= 1% sau 0,5m hudng v€ cic hO thu



nudc dugc dao siu hon cOt ddy dai Im. HO nay céchuvi 1,5 1,5m
dudc gia cO bang véan va cOt chdng gb , ddy h6 dugc d6 mot 1Gp bé tong
mac 150 day 200mm. S6 lugng may bom can thiét dugc xdc dinh bang
phuong phdp bom thi véi 3 trudng hop:

+ Muc nudc trong hO méng ha xuOng rat nhanh chling t6 kha ning thiét
bi bom qué 16n. Phdi han ché lugng nudc bom ra bang cich déng bGt may
bom 1ai sao cho tOc d0 ha muc nudc phit hgp vGi dO On dinh clla mai dat.

+ Muc nudc trong h® méng khdng ha xubng chlng t6 1uong nudc tham
hon lugng bom ra. Can ting cong sudt tram bom.

+ Muc nudc rit xubng dén dd siu nao d6 rbi khong ha thap xubng dugc
n(fa vi d0 chénh muc nudc ting.

Do dat nén G tang nay tuong d6i y€u nén khi tiéu nudc can chi y hién
tugng buc 16 do nén dong nudc tham ngUdc hodc hién tugng nude thdm qua
nhanh 1am 16i cudn cdc hat dat. Néu bién phép tiéu nudc khong hi€u qud thi
phdi thi€t k& thém hé thOng ha muc nudc ngdm bang hé théng kim 10c xung
quanh cong trinh. Mdy bom thuOng dung 13 loai mdy bom li tdm vi chiing thich
hgp v&i ché d6 1am viéc thay doi.

2.4.2. Thi cong bé tong dai gidng va bé ngam
GOm cic budc nhu sau :

Truy€n cOt xubng tang ngdm th(r hai .

Ph4 ddu cOc dén cOt day dai + 0.15 m , v& sinh cOt thép chG dau coc va cOt
thép hinh cam vao cQc

ChOng thdm dai coc bang mOt trong cic phuong phép: phut vira bé tong, bi
tum hodc thuy tinh 10ng.

DG bé tong 16t ddy dai va ddy cac b€ ngam.

DPat cOt thép dai coc, b€ ngdm va han thép ban lién két cOt thép hinh, cOt
thép chO cla cOt.

- Dung vén khuon dii coc va b€ ngam.

- DG beé tdng dai coc va bé ngam.

- DO cOt dén cOt mat san tang ngam th( hai.
- Thi cong chdng thadm cho san tang ham.

- Thi cdng cOt thép va bé tong san tang ham.



- Thi cong cOt - 16i .

Cong viéc trac dac chuyén 1uGi truc chinh cong trinh xubng tdng ham la
hét slic quan trong can phdi dugc bd phén trac dac thuc hién ding v&i cic sai
sO trong giGi han cho phép . MuOn vay phai bat budc st dung céc loai may

hién dai, c6 dO chinh x4c cao.

Vi€c phd dau coc va vé sinh cOt thép phdi dugc thuc hi€n nhanh chéng,
ddm bdo yéu cau: sach, ki. Ngay sau d6 phdi t6 chlic ngay viéc chOng tham
dai va dG bé tong 16t, tranh d€ qud lau trong mdi truOng &m, xam thuc giy khé
khin cho vié€c thi cong va chat lugng mOi nGi khdng ddm bdo. Poi v&i nén dat
12 c4t bun niu vang thi phuong phdp phut thUy tinh 10ng dUQc Uu tién vi né
nang cao khd ning chiu luc cla dat nén vla c6 khd ning chOng tham ngin
nudc ngam chdy vao hd méng.
3. TINH TOAN HE THONG COT CHONG THEP
3.1. MOt sO di€u ki€n va gid dinh ban dau tinh todn

- Hé khung d3 san —3.05m 12 hé cOt thép dugc lam tU thép I dugc lién két
ngam viao cOc nhOi va dugc dat san khi thi cong coc nhOi. Cac coc gilta
mOi coc b0 tri 150. Hé coc Barrette siu 39 m xung quanh cdng trinh ciing
dugc huy ddng d€ tham gia két hop chiu luc.

- San lién k&t ngam vao hé tuGng Barrette va c¢6 d0 cUng vo cung 16n. Khi
thi cong cOc Barrette phdi dat san thép lién k&t san va cOc Barrette tai vi
tri giao gilla san va cQc Barrette.

- Hé vach V1,VIA duogc thi cong kéo dai t&i cOt san tang ham th(r 2. Hé
vach nay s& dugc st dung 1am hé két cau dd san tang hdm th( nhat (-
3.05m). Sau khi thi cong xong dai giang thi hé vach nay sé dugc dd bo
dén cao dO theo thi€t k€ d€ c6 th€ thi cong dugc hé thOng vich clng tai
vi trf cUa ching. Thay th€ vai trd cUa véch nay 1a cdc hé thdng ct chOng
san thong thudng dugc chOng trudc khi phd dG vach V1, V1A. Hé chOng
nay s€ chOng truc ti€p vao cdc dam cUa san tdng ham cOt —3.05m. Vich
V1 chi can kéo dai tai vi tri gidp cOt D2,3 (ti€t dién kéo dai 2,5mx0,8 m).

- Tai vi tri 1én xuOng gilta hai tAng ngdm (vi tri c¢6 10ng thang may) sU
dung hé thOng giang bang thép ch(t 130 d€ lién két. Hé thOng nay sé
dugc d& bd khi thi cdng xong cdc dai méng, san cOt va 16ng thang. Ngoai
ra tai mOt sO vi tri 16 md san ciing dugc tinh dén d€ lam vi trf van chuyén
dat moi 1én mat dat.



3.2. Tinh todn tdi trong

3.2.1. Tinh tai
q=1,1 0,3 2,5=0,825T/m".
3.2.2. Hoat tai
Hoat tai san tang 1
ql=1.3x0.2 =0.26 T/m2

Hoat tai san cOt 0.00 va cOt —3.05m (bao gbm ca hoat tai khi thi cong
san 0.00m va san tang 1,)

q2=1.2 x0.5 =0.6 T/m2
3.3. Tinh todn va ki€m tra ti€t dién cOt di chon

COt thép hinh phai dugc tinh todn dU kha ning chiu tdi trong ban than
cting nhU tai trong thi cdng cong trinh dU tinh chiu dugc cho 3 tang. TGng cOng
c6 10 cOt thép dat trong coc C1-C10.

Tai trong ma 1 cOt phai chiu trong giai doan thi cong phan ngan so bd
tinh cho cOt gita 1a :
N={Fcresi 305  (qutdn)+ Feresioos  (Qutqnd+ Ferang 1 (qutgn) /8,
q=1,1 0,3 2,5=0,825T/m".
Fer=13,5  25,5=344 m*

N={344x(0,825+0,6)+ 344x(0,825+0,6)+ 344x(0,825+0,26)}/8=169 T.
Chon loai thép ¢6 R=2850 Kg/cm®.

Tinh toan ki€m tra cOt thép hinh nhu cOt thép chiu nén dling tim
Chiéu dai tinh to4n: D€ gidm chi€u dai tinh todn va ting tinh Gn dinh cUa cOt ta
b0 tri hé gidng chéo tai vi tri gilta cla cOt thép. Hé gidng nay s& dugc b0 tri
khi dao dat dén vi tri bo tri giang.

10=0,5%(8.25-3.35)=2,45 m

N

R.

y

Dién tich yéu cau:  Ayc=

Trong d6: y dugc gid thiét trudc hodc x4c dinh theo ¢ manh gid thiét
Gia thit d6 manh ly,=60. COt thép chit I vi
«=60 va R=2850 tra bangll.1 phu luc II (sich k&t cAu thép)

ta dugc =0,785,tlr d6 dién tich yéu cau dugc xdc dinh.



Ayc=169000/(0,785 2850 1)=75.5 cm”.
Ciin c(r vao cdc sO liéu trén 1ua chon thép nhanh ch 1550
C6 A=92.,6cm?, J,=55926cm*,W,=2035cm?,r,=21.8cm
Jy=1356cm*, W,=151m’, ry=3,39cm

Ki€m tra nhanh di chon

=245/3,29=73<[ ]=120 cOt ddm bAdo vé d0 manh
tra bang I1-1 phu luc I v4i =73, R=2850kg/cm’ ta c6

,.=0,698 Ung sudt trong cOt xét d€n ubn doc theo truc x-x 1a

=N/ y.A=169000/0,698 92,6=2614< R=2850kg/cm’
COt ddm bdo di€u kién chiu luc.
3.4. Tinh todn va ki€m tra ti€t dién thanh giang di chon.
Tinh todn thanh gidng tai vi trf 10ng cdu thang mdy:

Thanh gidng c6 tiét dién 150 c6
F=96.9 cm*, Jx=39120 cm* ,Jy=1040 cm*
Ki€m tra di€u ki€n On dinh tOng thé:
I, =(J,/F)"*=3.27 cm

,=1/1, =343/3.27=104 < =200
Pam bao yéu cau vé d0 manh thanh giang.

y = 104 va R=2150 Kg/cm®

=0.578
N/ .F=70.82%10%0.578%96.9= 1264 Kg/cm* < Ra. =2150 Kg/cm?
P3am bdo diéu kién On dinh.
3.5. Tinh todn ki€m tra tUOng Barrette trong cic giai doan thi cong.

Ki€m tra tuOng Barrette trong qud trinh thi cong chU y€u la ki€m tra
chuyén vi ngang cUa cQc trong qud trinh thi cong. CU thé nhu sau:



3.5.1. Khi dao mG t6i cOt —3.45 m
Chi€u siu can dao 1a 1.75m (cOt dat tu nhién —1.6 m, cOt ddy nén tang
ham 1 12-3.35m. Tai d6 sau nay chuyén vi cUa tuGng Barrette 12 rat nho, &
gidi han cho phép khong dnh hudng dén chat Iugng cla tuOng Barrette.
3.5.2. Khi thi cong tang ham cOt —5.65 m.
Cao trinh tai ddy 18p dao 1a cao trinh ddy dai trung v6i cao trinh ddy céc
b€ ngam.
COt culi cuing cla 18p dao 12 -8,25 m
Tai giai doan nay ta di thi cong xong san tang ngdm cOt —3.05m va san

c6t+0.00.

D& don gidn tinh todn va thién vé& an toan ta tinh toan ki€m tra mOt doan
tuOng Barrette dOc 1ap khong lién két v&i cdc doan tuOng Barrette khic. SO do
tinh toan doan nay nhu hinh vé phan phu luc.

Gid thiét tinh todn 1a toan bd tdi trong ban than clia tuGng Barrette (tai
trong thang dUmg) giy ra chuy€n vi ngang 1a khong dang k€. Thanh phan giy ra
chuyén vi ngang chU yéu la dp luc chl dOng cla dat.

Chon tuOng Barrette TV2 d€ tinh toan. TV2 c6 chi€u dai 8m, tiét di€n
800x4500.

Ap 1uc chU dOng tac dung Ién TV2 dugc tinh nhU sau:
Pa= a. Z+ aq/(l+tg tg )
Trong d6: a=tg*(45°- /2)
- =0
q: phu tdi trén mat dat 1y trung binh ¢6 q=2 t/m2
Trong pham vi tAng ngam céc 1&p dat trung binh ¢6 =1.9 /m3 va = 10°.
a= tg?(45°- 10/2)=0.7
Pa= 0.7%1.9%7Z+0.7*2 = 1.33*Z+1.4 (t/m2)
Pa quy thanh luc phan b0 theo chi€u dai tuGng Barrette nhu sau
Z=0 tai cao trinh mat dat tu nhién tUc 13 cOt —1.6 m.
7=0, p=1.4%4.5=6.3 T/m
Z=1.45m (tai vi tri san c6t —3.05m) p= (1.33%1.45+1.4)%4.5=14.98 T/m
Z=6.4m (tai cOt ddy tuOng Barrette), p =44.6 T/m



Tinh todn chuyén vi bang chudng trinh SAP2000 ta dugc két qua tinh

nhU sau:

Chuyén vi 16n nhat tai chan tuGng Barrette cOt —-8.25 m 13 0.75 cm
(chuyén vi tai nit sO 2, Uz=0.7505 cm). Chuy€&n vi nay la rdt nhd ddm bdo kha
ning chiu Iuc cUa tuOng.

SO d6 tinh va bi€u do:|

Pre Py <]

.08 227060

[y4ds. 80 oot A2 .Q

16,0 no

So dod tinh Bi€u d6 mo men Chuyén vi



K&t qua tinh toan: SAP2000 v6.11 File: BARRETTE Kgf-cm Units

JOINT DISPLACEMENTS

JOINT LOAD
1 APLUC

0.0000
2 APLUC

0.0000
3 APLUC

0.0000
4 APLUC

0.0000
5 APLUC

0.0000

UX
0.0000

0.0000

0.0000

0.0000

0.0000

JOINT REACTIONS

JOINT LOAD
1 APLUC

0.0000
3 APLUC

0.0000
5 APLUC

0.0000

Fl1
0.0000

0.0000

0.0000

Uy
0.0000

0.0000

0.0000

0.0000

0.0000

F2
0.0000

0.0000 305537.2813

0.0000

FRAME ELEMENT FORCES

FRAME LOAD LOC

M3

1 APLUC
0.00
7.50
15.00
22.50
30.00

2 APLUC

0.00

0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00

p

0.00

0.00
0.00
0.00
0.00

Uz

0.0000

-0.7505

0.0000

0.0352

0.0000

RX

RY

0.0000

RZ
0.0000

0.0000 -1.773E-03

0.0000 -6.521E-04

0.0000

1.356E-05

0.0000 2.760E-04

F3 Ml

0.0000

-141691

V2

0.00

0.00
0.00
0.00
0.00

V3

0.00

0.00
0.00
0.00
0.00

M2
0.0000

0.0000

0.0000

0.00

0.00
0.00
0.00
0.00

M3
0.0000

0.0000

0.0000

M2



0.00 0.00 0.00 0.00 0.00 0.00 0.00
125.00 0.00 51121.88 0.00 0.00 0.00 -3291536.50
250.00 0.00 92987.50 0.00 0.00 0.00 -12394792
375.00 0.00 125596.88 0.00 0.00 0.00 -26152734
500.00 0.00 148950.00 0.00 0.00 0.00 -43408332
3 APLUC
0.00 0.00 -156587.28 0.00 0.00 0.00 -43408332
35.00 0.00 -151724.03 0.00 0.00 0.00 -38015100
70.00 0.00 -147620.28 0.00 0.00 0.00 -32778790
105.00 0.00 -144276.03 0.00 0.00 0.00 -27672820
140.00 0.00 -141691.28 0.00 0.00 0.00 -22670606
4 APLUC
0.00 0.00 -141691.28 0.00 0.00 0.00 -22670606
40.00 0.00 -141691.28 0.00 0.00 0.00 -17002954
80.00 0.00 -141691.28 0.00 0.00 0.00 -11335303
120.00 0.00 -141691.28 0.00 0.00 0.00 -5667651.50
160.00 0.00 -141691.28 0.00 0.00 0.00 0.00

4. MOT SO CHU Y KHI THI CONG BANG BIEN PHAP TOP-DOWN

Céc cong tic an toan v€ di€n phai dugc dac biét chi y dén. Ly do, khi thi
cong theo bién phap Top-down chll yéu céc cong tic d€u dién ra dudi cic
san tang ham. Vi vay, thi cong ludn trong di€u ki€n thi€u dnh sing tu
nhién va khong khi nén phdi dung dén 4nh sing dén di€n va thong gié
cubng blc bang cic quat hiit gié.

B0 tri hudng giao théng van chuyén va di 1ai phai hgp 1y tranh bi vat
liéu, dat roi tU trén xulng. Tuyét dbi tranh va cham viao hé thOng cOt
chOng thép ding dG san.

Phai thuOng xuyén quan trac chuy€n vi va bi€n dang cla hé cOt chOng
ciing nhu hé tuOng Barrette va hé dam san d€ c6 th€ tién doan dugc mot
sO su O c6 thé xAy ra ciing nhU nguyén nhan xdy ra va c6 ngay bién phap
khac phuc cic su c¢O dé trudc khi chiing xay ra.



- Phdi b0 tri cidc hé thOng bom thoat nudc trong trudng hgp gdp mach
nUdc ngdm manh hodc mua to 1am dnh hudng dén qua trinh thi cong.

- Dat trong qué trinh van chuyén tU dudi 1én phdi dugc chat 1én xe va
chuyén chd ra khdi pham vi cong truOng ngay. Tuyét dOi khong dugc dé
dat cling nhu xe chuyén chd di 1ai ngay trén thanh hd dao hay sit tuOng
Barrette.



PHAN 5: BIEN PHAP THI CONG BE TONG COT THEP PO TAI CHO

I. CONG TAC THI CONG COT THEP
1. Céc dac di€m thi cong chung cho tat ca cic cau kién

- Thép trudc khi diing phdi dugc thi nghiém kéo th(r vat liéu d€ xac dinh cudng do thuc
t€. Thi nghi€m nay phdi c¢6 su cong nhan cla giam sit ky thudt va phdi dugc can bo
giam sit kY thudt ddng y mGi dugc si dung. Bién ban nghi€m thu cong tic cOt thép
ngoai nOi dung nhu: sO 1ugng, chi€u dai, dudng kinh va vi tri dat con phdi kem theo
chlng chi mau thr.

- CO6t thép dugc gia cong san theo thi€t k€ tai xudng, x€p theo tlng loai dudng kinh va
b6 ddnh ddu van chuyén tdi vi tri thi cong bang cdu. Khi van chuyén cOt thép trong
cong trudng, nha thau s€ bo tri cin bO hudng dan coéng nhan cich bdo vé thép khdi
bi€n dang, hu hai. Thép luén dugc bdo quan dé€ cich mat dat tdi thi€u 45cm. Thép
dugc x€p thanh 16 theo dudng kinh va c6 bang ky hiéu d€ dé nhan biét bang mat
thudng, dé st dung.

- Tai chan thiét bi nhu c8u thap s& dat bang bdo sO thanh Ung v&i chi€u dai va dudng
kinh thanh thép cho phép trong mOt 1an van chuyén d€ coéng nhan bié€t va b6 budc ding
qui cach.

- Han nGi c6t thép va cdc chi tiét dat sdn bang que han E42 hodc loai ¢6 cudng db
tuong duong.

- COt thép phai vé sinh sach trudc khi dua vao 1ap dung.

- Bulc cdc con ké dic san bang XM véi khodng cich 300 - 500mm d€ ddm bdo chiéu
day 18p bé tong bdo vé theo thiét ké..

- COt thép dai cUa cic cdu ki€n phdi dugc bulc hodc han vao cOt thép chl chiu luc.
TUlng loai cOt dai phdi do cat, ubn th(r d€ ki€m tra 1ai kich thudc chinh xac, ddm bao
chiéu day 16p bé tong bdo vé trudc khi sdn xudt hang loat.. Khi han, budc, mat phang
cOt dai phdi vuong géc vi truc doc cla cOt thép.

- C6t thép chd nhd ra ngoai pham vi d6 bé téng phdi dugc ¢6 dinh bang thanh ngang dé
tranh rung d&ng 1am 1&ch vi trf thép chG. Khong bé cong thép chd & mOi vi tri.

2. Thi cong cOt thép méng

- Trudc khi 1am thép méng can ki€m tra céc truc dinh vi méng theo cic chi€u ngang, doc
va danh ddu bang son d0 1én bé tong 16t.

- Gia cong cOt thép méng tai xubng va sau dé6 van chuyén dén cong trudng bang xe
chuyén dung, c6t thép sau khi gia cong dugc bé thanh bé va dénh s& d€ cong nhan dé
nhdn biét vi tri 1dp dung.

- Trong qué trinh 1dp dung cOt thép méng, phdi ddc biét chi y dén thép neo clia ddu coc.
Phdi ddm bao chi€u dai neo cUa thép nay. Néu khong dU phdi han no0i.

3. Thi cong c6t thép cOt



- Trudc khi 1am thép cOt can ki€m tra cdc truc dinh vi cOt theo cdc chi€u ngang, doc va
danh d&u bang son do 1én tudng hodc san.

- COt thép cOt dugc nGi budc. Khi ndi bulc cOt thép Khong dugc tring qua 30% moi
budc trén cting mOt mat cat va phai dugc ki€m tra nghiém thu trudc khi thi cong phan
ti€p theo.

- Thi cong 1ap dung cOt thép cOt c6 thé st dung thl cong, k&t hop vdi cdu ding d€ treo
thép trong khi c6 dinh, budc va ¢ dinh c6t dai. Trudc khi 13p dat cbt thép can phai
dung céc thi€t bi trdc dac dinh vi san tim, mOc , vach xudng nén bé téng. Sau khi c6
dinh bang budc, di€u chinh cOt thép chl cho ding kich thudc theo thi€t k& réi méi
budc cOt dai. Sau khi 1&p dat c6t thép cho tlng cdu kién cOt nha thau sé 1ai si dung
thi€t bi trac dac d€ ki€m tra 1ai vi tri, tim cOt, mép cOt trude khi nghiém thu.

- Trong khi thi cong 1ap dung cOt thép cbt phdi st dung gido 1am san thao tédc. Chén gido
phdi dugc neo vao san. San thao tic phdi chac chan, phdi c¢é lan can an toan d€ cong
nhan c6 chd dlng va tura vitng chac trong khi thi cong.

- Budc cic dau thép chd d€ lién két gilra cOt va tudng theo thiét k€.

- COt thép cOt 1a cOt thép theo phurdng dlng, hon nlta chi€u cao cla thanh thép 1a 1Gn nén
trong qua trinh thi cong 1ap dung c6t thép cOt can c6 bién phap cO dinh cbt thép theo
phuong dlng. Cu thé trong truGng hop nay nha thdu sé st dung hé thOng cdy chOng
thép don d€ ving chOng theo hai phuong.

4. Thi cong c6t thép dam

- Thi cong cOt thép dam: vi c6 chi€u dai va kich thudc dam 16n: khGi lugng thép cho
mOt dam rat 16n chinh vi vay khong thé tG hop cOt thép dam dudi dat rOi cdu lén
dting vi tri dugc ma phdi t6 hgp thép trén san va trén ddng vi tri.

- Ca&u thép 1én diing vi tri thi cong. SU dung hé sudn cUng gia cong dinh hinh d€ ké thép
chinh cUa dam, sau d6 10ng c6t dai da dugc gia cong san vao, dinh vi tam mOt vai vi tri
chinh cUa cOt dai r0i ti€n hanh buQc cbt thép dai vao cOt thép ch.

- Khi da hoan thanh khung chinh cUa cOt thép dam mdi ti€n hanh bubc con ké. Viéc budc
con ké bé tong phdi thod man chi€u day 16p bé tong bdo vé da néu & trén va phdi ddm
bad chi€u day 18p bé tong bdo vé 1a déu . Con ké phdi dyoc buQc clng va khong dich
chuyén.

- Sau khi hoan thanh khung thép dam, diing con lin, k€t hgp vGi cdu d€ dich chuyén cOt
thép dam vao ding vi tri. Trong qua trinh dich chuy€n ddc biét chi ¥ trdnh va cham c6t
thép vao thanh cOp pha.

5. Thi cong cOt thép san

- Thi cong 16p thép dudi san: Viéc 1ap dung 18p thép dudi hoan toan tudn theo thiét ké
va theo TCVN 4453-95.

- SUrdung con ké bé tong v&i 6 1uGi <500x500mm dé dam bdo thép san khong bi x& sat
xuOng san cOp pha.

- Trong qud trinh thi cong buc thép, do sgi thép dai khi van chuyén c6 thé lam x6 1éch
céc vi tri cUa cOt thép hodc con ké&. Nha thau sé t& chlc 1ap cOt thép theo ki€u cubn



chi€u va theo tUng hudng. Tranh viéc van chuyén hodc di 1ai 1én trén vi tri da 13p
dung cOt thép.

- Khi thi cong 10p thép trén, nha thau sé& ddc biét chi y d€n con ké tao khodng cich va
m0i lién két gilta hai 10p cOt thép. Theo chi dan kY thudt cla hd sG mdi thau , chu
dau tu yéu cau st dung con ké bang thép d12 a=1000. Nha thau s& ding loai con ké
thép d12 nhung dau c6 boc nhura d€ tranh bi An mon, pha huy khi con ké ti€p xic voi
cOp pha va sau nay 1a khong khi.

- Trong khi thi cdng 1&p thép trén, nha thau s& phbi hgp chat ché véi cac nha thau thi
cong dién nudc cong nghé d€ dat san cic chi ti€t ngdm trong bé téng.

6. Thi cong cOt thép tudng, 16ng thang may

- COt thép tudng va 10ng thang may 1a cOt thép theo phudng dlng nén rat khé thi cong. Khi
thi cong can b trf tlng nhém thg tir 5 d€n 7 ngudi d€ dé phdi hop .

- Khi 1&p dung cOt thép, trudc tién c6 thé 1ap dung so bO tlng khung vudng truGe (Kich
thudc tng 6 c6 th€ 18y bang chiu dai thanh thép). (Pi vGi 16ng thang mdy thi c6 thé
dung hé khung chinh tai cdc géc cla 10ng thang mdy). Sau d6 diung cOt chOng bang thép,
chOng tam d€ hé khung clng theo phudng dimg roi ti€p tuc 1ap thép dan.

- Khi dan thép theo 6 1udi, ding céc thép d12 cat san bang chi€u day ban tudng d€ budc
neo gilra hai 1uGi thép. Khodng cich gilta cic neo <=600mm.

1. CONG TAC COP PHA
1. Cac nguyén tac chung khi thi cong cOp pha
- COp pha s dung: C6p pha thép dinh hinh k&t hgp cOp pha g0.

- Hé gido chdng: SUr dung hé gido thép PAL k&t hgp vGi cOt chéng don bang thép d60.
Hé giang gido 1a hé thép Gng d60 lién két bang khod thép s6 8.

- Hé xa g0: Xa g0 g0, két hop xa gb thép. Xa gb gb vdi cic md dun chudn nhu sau:
80x120, 60x120, 60x100. Hé xa g0 thép st dung hé dam Co riit PECSO hodc thép hinh.

- Tét ca cOp pha, gido chOng, xa gb déu dugc phan loai, tap két theo tUng chlng loai,
x€p tai céc vi trf riéng biét d€ tién cho cong tic huy dOng. Ngudc 1ai khi d& cOp pha
cting phan loai va x€p gon theo tUng loai.

- Van chuyén cOp pha tUr vi trf luu gilt nhu: kho hd, dén vi tri ¢6 thé cdu dugc bang
phuong tién tho s nhu xe cong nong hodc 1a xe cdi ti€n. Sau d6 st dung cdu banh 16p
loai tlr 16 d€n 25 tan cdu cOp pha tbi vi tri 1ap dat. COp pha dugc dat vao céc thing
khung thép d€ giGi han tai trong va trdnh rdi vai , ddm bdo an toan lao dOng.

- Van chuyén cOp pha trén ciing mat bang c6 th€ s dung xe cai ti€n. Trong qua trinh
van chuyén cOp pha phai hét sUic tranh 1am va cham giy cong vénh.

- Trudc khi 1ap dung cBp pha cho bat ¢ chi ti€t nao, nha thdu sé thuc hién cong tic
trac dac d€ dinh vi va lam d&u. D6i v3i cdc chi tiét sdt vao san hodc céc chi tiét ¢ dinh
6 thé dung phuong phéap 1am muc dau (bat muc...). POi v&i céc chi tiét trén cao hodc
gi(ra khodng khéng phai 1ap dat da gido, cOt chGng d€ danh ddu céc di€m chudn.



Sau khi ghép xong cOp pha cho cic chi ti€t nha thu s& dung thiét bj trdc dac d€ kiém
tra lai tim, cOt truGc khi nghiém thu. COp pha nghiém thu sé& dugc ddm bdo thod man:

0 DO chinh xdc vé kich thudc hinh hoc.

0 DO chinh xdc cla cdc chi ti€t dat san.

0 DO bén vimg cla nén, da gido cOt chOng va van khudn.

0 D0 clng va khd niing chOng bi€n dang cUa toan hé thdng

o DO kin khit cUa van khudn.

- Khi 1ap dung cBp pha can tuan th( nguyén tac: Tat ca cdc da ving chOng déu dugc déng
thanh mi€ng cUng ( hinh tam giac) d€ tranh bi€n dang.

2. Thi cong cOp pha méng

Méng dugc st dung chll y€u bang cBp pha thép dinh hinh. Tai cdc vi tri c6 hinh dang
phtc tap c6 th€ st dung cOp pha gb. Hé ving chOng ciing 1a thép dinh hinh...

Tai khu vuc dao siu, do h0 méng siu phdi tién hanh cdu cBp pha xubng hd méng.
Khéng vt tU trén cao xulng, dé giy cong vénh.

3. Thi cong cOp pha cdt

SO dung c6p pha dinh hinh bang thép c6 d€ cdc clra d6 bé tong G dd cao 1,5m. LO chd
dugc dinh hinh d€ dé thao téc trong qud trinh thi céng. Gong cOp pha bang thép xiét bu
16ng ddm bdo do thang dUng kin khit. Ding 2 méy kinh vi d€ di€u chinh c8p pha ding
céc tim truc ,theo phuong thang dlmg. Nghi€ém thu vé sinh c¢6p pha trudc khi d6 bé
tong.

Vi cOt c6 kich thudc 16n nén toan bd hé chéng dd 1a dung thép Ong dinh hinh d€ ddm
bdo nguyén tac cOp pha phdi clng vimg, kin khit. Khong thao tc 1ap dung hé chOng
dd 1ai dua trén mOt hé thong khong clng ving c6 thé giy bi€n dang, vi du nhu cOp
pha cUa céc chi ti€t khac.

Lap cic hé ving chOng, ting do, dan ddo va san thao tac.

4. Thi cong cOp pha dam

S dung cBp pha dinh hinh bang thép c6 két hgp vdi cBp pha gb. Gong cEp pha bang
g6 ¢ 60x60. Tat ca cic ving chOng déu dugc déng va lién k&t v&i nhau thanh miéng
clmg. Dung 2 mdy kinh vi d€ di€u chinh c¢8p pha diing céc tim truc, theo phuong thang
dlng. Nghi€ém thu v& sinh cOp pha trudc khi d6 bé tong.

Kich thudc dam 16n nén cong tic ving ngang cOp pha d€ thanh cOp pha khong bi cong
vénh, hd 1a hét slc quan trong. Nha thau sé st dung céc thanh chOng phinh ngang dat
chét trong bé tdng bang céc thép det tiét dién 20x2 (mm).

5. Thi cong cOp pha san

Cong tic 1ap dung cOp pha san phai dugc thuc hién chinh xdc ngay tU khi 1ap dung hé
da gido. Nha thdu sé tién hanh nghi€ém thu ndi bd ngay sau khi 1ap dung hé da gido.
Da gido phdi ddm bdo cling viing, ciing nhu ddm bdo On dinh. Toan bd hé gido PAL
phdi dugc gidng xién va phdi dugc neo vao san tang dudi.



- Khi ghép cOp pha cho san can chii y Iura chon cdc tdm ¢6 mo dun tiéu chudn thod man
kich thu@c 6 san. Chi céc vi trf ¢6 kich thuGc nho, hinh dang khic thuOng méi s& dung
cOp pha g0.

- Khi ghép cOp pha: S€ ti€n hanh ghép theo mOt hudng nhat dinh cho mOt 6 san.

- Khi phét hién sai 1&ch tai mOt di€m nio d6 vugt qua sai sO cho phép can ti€n hanh
diéu chinh. N&u 1a sai 1éch nhd c6 thé cho phép di€u chinh cuc bO: Pi€u chinh xa gb,
hodc di€u chinh gido, cOt chOng tai di€ém d6. N&u la sai 1éch 16n phai di€u chinh ca
khu vuc theo phuong phap ding dan. TUc 1a thay dGi chi€u cao hé chOng cd khu vuc
tUng it rOi ti€n hanh ki€m tra. N€u chua dugc 1ai ti€p tuc di€u chinh.

111 CONG TAC PO BE TONG
1. Cac nguyén tac chung Kkhi thi cong bé tong

- Nha thau sé€ 1én k€& hoach d6 bé tong toi thi€u trude 2 ngay dé
tram trOn kip 1én k€ hoach van chuyén cung cép tbi cong truOng.

- Phuong 4n cung cdp bé tong cla nha cung cdp la s dung xe tu
ddo 6m* d€ van chuyén tdi vi tri d6. ThOi gian van chuyén dén mat
bang cong truOng khdng qué 10 phiit.

- Kiém tra d0 sut va dic mau bé tong d6i véi mOi mOt mé trén (150
m3) M6i mau thi nghiém bao gdm b6n khoi 1ap
phuong KT 200. KhGi mOt thi nghi€ém sau thGi gian 12 7 ngay. Khoi
2 thi nghiém sau thOi gian 13 14 ngay. KhOi 3 va 4 thi nghi€ém sau
thdi gian 28 ngay. Nha thau s& b0 tri mOt phong 1am viéc cho cdn bd
thi nghiém 18y mau va mOt b€ nudc thi nghiém d€ bdo duGng mau
bé tong.

- DG bé tong d6i vdi cOt, véch, thang ... d6 bé tdng bang cdu banh
10p. Bé tong dugc dd vao ben tir 0,5 dén 1m3 . C&u banh 10p cau

ben bé tong t&i vi tri can d6 va trit bé tong qua Ong voi voi.

- Phdi ti€n hanh nghi€m thu cOt thép, van khuon trudc khi dG bé tong

- TruGc khi d6 bé tdong phdi vé sinh va rlra sach san bang nudc hodc
diing may nén khi. (Nha thau sé€ b0 tri cing bat chOng bui d€ khoi
anh huéng d€n moi trudng sinh hoat cla cic khu vuc 1an can. Ki€m
tra 1ai cic con k&, b0 tri ba ca d6 bé tdng lién tuc tranh hién tuong
nghi gilra ca 1am bé tong khong lién khoi. Trudng hgp trdi ndng va
khd can bdo duGng ngay khi bé tdng se mat tranh truOng hgp nUt
mat bé tong.



- Trudc khi d0 bé tdng cac cdu ki€n can boi dau chOng dinh bé mat
cOp pha.
- Khi thi cong bé tong nha thau s& theo ddi va ghi nhat ky cic n0i
dung sau:

1. Thoi gian bat dau va két thic d6 bé tong bd phan

két cau.

2. Mic bé tong, d0 sut.

3. Khoi lugng bé tong da d6 theo phan doan

4. Bién ban ki€m tra thi nghi€ém mau bé tong.

5. Nhi€t d0 ngoai tr0i trong thOi gian d6 BT

6. Nhi€t d0 bé tong khi dG.
- Chi khi bé tong dat cudng db tUr 25 Kg/cm2 tré 1én mdbi cho phép
ngU0i di lai trén cac két cdu d€ ti€n hanh cic cong viéc ti€p theo.
- Trong qué trinh d0 bé tdng, ludn bd tri hai mdy kinh vi d€ khOng
ché€ kich thudc cUa cdc chi tiét.

2. Thi cong bé tong cOt

- Beé tdng phdi d6 lién tuc va dam dii theo cdc 10p <40cm chiu cao r0i cla bé tong
khong cao qua 1,5m d€ tranh su phan tang. PE ddm bdo chi€u cao d6 bé tong <1,5m,
trong qua trinh ghép cOp pha da dat clra chd d6 bé tong.

- ThuOng xuyén ki€m tra theo di d0 6n dinh cla cOp pha né€u c6 hién tugng can sUr
1y ngay.

- Khi Iap gido thi cong phdi chia thanh hai tang san thao tic, Ung v&i khi d6 bé tong qua
cUra d6 bé tong va khi d6 truc ti€p phia trén cOp pha.

- L&y mau thi nghi€ém cho tlng 16 cOt theo chi dan cla kY thudt hién truOng. Tién
hanh bdo dudng bé tong cOt sau 2 gid d6 va thdo d& cOp pha sau 48 gid.

3. Thi cong bé tong dam san

- Trudc khi d6 bé tong san can ti€n hanh ki€m tra t6ng th€ mat bang d€ khang dinh
rang cOp pha, da gido, cOt thép, thép va cic chi tiét dat san, cic vi tri duOng Ong,
dutng day kY thudt khac da dugc 1ap dat chinh xéc.

- DG bé tong san bang may bom di dOng.

- Khi thi cong bé tong san tuan thU theo nguyén tac: thi cong bé tong tU xa vé€ gan.
Huéng thi cong bé tong san xin xem Ban vé thi cong bé tong san.

- Beé tong san dugc d6 lién tuc cho tlng khdi san theo thi€t k€. Khong b0 tri mach
ngUng thi cong.



- Ding thudc tdm 2 m d€ san gat bé tong.

- SU dung mdy dam, ciing nhu viéc di 1ai cla cong nhan trong qué trinh d6 bé tong
phdi ddm bdo khong dugc thau di vi tri cla cdc chi tiét dat trude.

- Khi d@m bé tong phai cho dau dui ngép sau vao bé tong t0i ti€u dén 18p thép dudi.
Dam t0i thi€u 3 1an trén 1 di€m.

- Khi bé tong xe mat (sau 4-5 h) ti€n hanh ding mdy xoa bé mat bé téng. Ban kinh
chOng gilra hai 1an xoa t&i thi€u 1a 0,3D (D ban kinh méy xoa)

4. Thi cong bé tong vach

- Thi cong vich lién tuc khong d€ mach nglng thi cong.
- DG bé tong bang cdu banh 16p.

- Vi chiéu day vich nhO va chi€u cao 16n 1én khi ghép cBp pha phai dé€ cic clia d6 bé
tong & cao dO 1,5m khodng cdch clra d6 bé tong <=2m

- Tién hanh d&m vach bé tong bang dam dii. Chi€u day mdi 10p dam <=40cm. Mbi
di€m dam t6i ti€u 3 1an.

5. Dam bé tong

DG bé tong dén dau san bang va dam ngay dén ddy, khong d6 thanh dOng cao, d€ tranh hién

turong céc hat to cUa cOt liéu roi don xudng chan ddng. Trong khi d6 va dam, né€u thdy cOt liéu to tap

chung 1ai mOt chd thi cio ra va trOn 1ai cho déu khong dugc ding vira 18p phu 1én trén. Khong ding

dam dé€ san bé tong. Khong d6 bé téng vao chd bé tong chura dugc dam chat.

Bé tong phdi dugc dam trong subt qua trinh d6, can dam kY tat cd céc géc clia van khuon dac

biét 12 khe dan va khe co.

Phuong phiap dam

* D@m cha@n déng trong (dam diii)

Dam ludn phai d€ vudng géc vGi mat bé tong, n€u két cdu nam nghiéng thi mdi d€ dam
nghiéng theo.

NE&u bé téng d6 1am nhi€u 10p, thi ddm phdi cdm dugc 5-10 cm vao 10p bé téng da db
trudc.

Chiéu day 16p bé tong d€ dam khong vugt qua 3/4 chi€u dai cla dam.

ThOi gian d&m phai tOi thi€u, tir 15-60 s

Khi ddm xong mOt vi tri, di chuy€n sang vi tri khac phdi nhe nhang, rit 1én hodc tra d@m
xulng tUr tir.

Khodng cich gilta hai vi tri d@m phdi nho hon hai 1an ban kinh anh hudng cla dam,
thudng 1ay 1,5 r,.

Khodng céch tU vi tri d@m d€n van khuon 1a: 2d <1, 0,5 r,; khodng céch gilta vi tri dam

cu0i ciing dén vi tri s€ d6 bé tong ti€p theo la: 1, 2,



Trong d6: d - duOng kinh cUa dam dui
t, - ban kinh dnh huGng cla dam
* Dam mat (dam ban)

- Chiéu day tdc dung cla dam mat 1 3-35 cm, chi€u day t6i Uu 1 3-20 cm.

- Phai khOng ché thGi gian dam cho tUng loai k&t cdu va tUng loai dam

- Khodng céch gilta hai vi trf d@m li€én nhau phai dugc chdng 1én nhau mOt khang 3-5 cm.

Viéc dam sé dudgc ti€p tuc cho d€n tan khi bé tong khdng con co ngét, mOt 16p mAng vira da
xudt hién trén b€ mat va khong con thdy bong béng khi nlra. My ddm rung sé& khong dugc st dung d€
dich chuyé&n bé tong va s& dudgc rit ra tUr tIr d€ ngiin nglra khodng rOng.

Bé tong sau khi d6 va dam thi khong duoc di 1ai & trén hodc gy chan dOng. Bé tong truGe khi
d6 bi déng ran cuc bO khong dudc st dung va phai di chuy&n khoi hién trudng. DS bé tong xong phai
1am rao chan phong nglfa cdc phuong tién giao thong di vio. C6 den bdo ban dém.

6. Cong tac bao dudng bé tong
- ThOi gian bdo duGng bé tdng mua he 14 ngay, mua dong la 7 ngay.

- P dam bdo qui trinh déng k€t bé tong khong bi nUt can ti€n hanh bdo duGng bé tong ngay
sau khi d6 2h .

- C6 th€ ti€n hanh bdo dudng bé téng cho cdc cau kién theo cic cich sau:

+ Khi bé tong mGi d6 xong: Diing bao tai gai tudi nudc phl 1én bé mat cau kién nhu: dam,
san vach. CU sau 4-5h 1ai tuGi nude 1 1an.

+ Khi bé tong da d6 dugc 1 ngay: Ding mdy bom, phun nudc truc ti€p vao céc két cdu. MOt
ngay bom nudc tir 3 dén 4 1an.



PHAN 6: CONG TAC TRAC PAC, PAO PAT, CHONG THAM

I. BIEN PHAP TRAC PAC VA THI CONG DAT
1. Cong tac trac dac

- TG chlrc nhan ban giao tim mOc tU Ban quan 1y cong trinh, CO quan thi€t k&€, TU van gidm
sat, vi€c ban giao nay phdi 1ap thanh bién ban c6 ch(t ky xdc nhan cla cdc bén lién quan. TU cO s& tim
mOc ban giao tG chirc tri€n khai cic cong viéc trac dac k€ ti€p va lam cd sG nghiém thu lau dai trong
qué trinh thi cong (1&p bién phap gUi tim mOc ddm bdo thudn 1gi cho viéc ki€m tra va s& dung mOc
chudn). Ngoai ra con cé cédc cOc chudn xic dinh truc dinh vi cong trinh.

- BO trf cén b trdc dia 1a 2 kY su va 2 kY thudt vién c6 kinh nghiém thi céng céc cong trinh
tuong tu.

- Viéc chuyén tim c6t dugc xédc dinh bang mdy kinh vi, may thuy binh, may toan dac dién tu,
hé thBng day cing, qua doi, nivé.

- Vi trf cdc tim c¢Ot va cdc cao trinh khic dugc xédc dinh bang 2 mdy kinh vi, 2 méy thuy binh, 2
mdy toan dac dién t(r, hé thOng diy cing va qua doi.

- Tim cOt cdng trinh ludn ludn dugc ki€m tra trong sudt qué trinh thi cong dua trén cidc mOc c6
dinh trén cong trinh va céc vi tri 3 ngoai cong trinh d€ ddm bdo kich thuGc va vi trf theo thi€t ké.

- Trudc khi thi cong céc cong viéc phan sau phdi c6 ban vé& hoan cong cic phan vi€c di lam
trudc nham kip thOi dua ra céc gidi phap ky thudt d€ khac phuc nhitng sai sét ¢6 thE c6 va phong nglra
céc sai sét ti€p theo. Trén cO sG d6 1ap cic ban vé& hoan cong phuc vU cho cong tic nghi€m thu thanh
todn va ban giao cong trinh.

Tat ca cdc dung sai va d0 chinh xdc can tuan thd theo cic yéu cau dugc qui dinh trong céc tiéu
chudn hién hanh c6 lién quan (TCVN 5724 - 1993, TCVN 5574 - 1991, TCVN 4453 - 1995) va cic quy
dinh vé d0 dung sai trong hO sd m0i thau.

2. Cong tac dao dat

- ThOi gian thi cong: Thi cong vao ban dém sau 20h t0i, dao dat d€n dau, van chuyén dat hét
dén dé.

- Pao dat gon tlmg khu. Khong dao bang mdy tai cic vi tri sat mép tuGng viy, phan nay dao
thU cong.

- Cong tic dao dat ti€n hanh song song vGi bién phap top-down, chi ti€t xem bi€n phép thi cong
top-down va ban vé.

3. Bién phap ha muc nudc ngam, thoat nudc mat

SU dung hé théng rinh, h6 ga, mdy bom va 6ng kim 10oc d€ ha muc nudc ngdm va thoat nuGe
bé mat.



Hé théng gi€ng 1oc dudng kinh nhd bé tri sit nhau theo dudng thang & trén toan bd mat
bang. Nhiing gi€ng 1oc nhd ndi lién vGi may bom chung.
3.1. Thiét bi
GOm m6t b0 kim 10c, mOt Ong hiit tap trung trong nudc ndi Ong kim 10c¢ vGi may bom.

- M4y bom duing v&i thiét bi kim 10c ha ndéng 12 mdy bom ly tAm c6 chi€u cao hiit nudc 16n (8-
9 m cbt nudc).

- Kim 10c 12 nhi€u Ong thép c6 dudng kinh nho dai tdi 10m gbm 3 phan: Poan Ong trén, doan
1oc va doan cudi.

- Ong hiit tap trung nuGc gdm nhiéu doan Gng thép 18p rap v&i nhau. Nhitng 6ng nay ¢6 dau
té d€ n6i v6i doan Gng thu nuGe.
3.2. Nguyén ly hoat dong

- Ha kim 10c théng dlng sao cho dau kim 1oc diing vi tri thi€t ké.

- Diing bia gd nhe cho kim cdm phan dau vao dat. Miéng 6ng hit nudc n6i v&i may bom cao

- Cho bom nudc vao trong kim 10c, dudi 4p sudt 16n nudc duge nén viao trong kim 1oc, ddy
van vanh khuyén déng 1ai va nén van hinh cau xubng, nudc theo cic 16 G ring nhon phun ra ngoai. Vi
4p sudt 16n, céc tia nudc phun ra 1am x6i 18 dat ¢ dau kim 10c, kéo theo dat, bun chdy 1&én mat dat. Do
bi x6i & dau kim, dat bi ndo ra va cudn di. Dudi strc nén do trong 1Ugng ban than, kim 1oc tU tUf chim
xuOng d6 sau can ha. Khi ngling bom, nudc ngdm va dat xung quanh chén chat kim loc.

- Hoat ddng cUa kim 1oc: Ong hit nuc ndi véi hé théng 6ng gom nude va ndi véi bom hit.
Khi bom hiit nudc 1én, nudc ngdm ngdm qua hé thOng 10c vao day van vanh khuyén ma ra, tran vao
Ong d€ dugc hiit 1én. POng thdi do dp sudt nuGc ngdm, van cau déng 1ai gilr khong cho bun cit vao

trong khu l0c.

IL. BIEN PHAP CHONG THAM

Cong tac chOng tham cho cédc cdu kién bé tdng dugc ching toi dac biét luu y trong subt qua

trinh thi cong.
1. Chéng tham day tang ham, day khu WC
1.1. Vat liéu

- SIKAPROOF-MEMBRANE: Mang mOng chOng thdm dan hdi cao (khodng 1,5kg/m? cho 3
16p).

- SIKA LATEX: Chat két n0i va phu gia chGng thdm cho v(ra (khodng 0,8lits cho 1 1&p vita
day khodng 20mm).

1.2. Chudn bi

- Bé mat bé tong phdi dugc 1am phang, nhan.



- Lam bao hoa bé mat bang nudc sach (Khong d€ dong nudc).
1.3. Phuong phap thi cong

- Quét 1 16p 16t SIKAPROOF-MEMBRANE dugc pha loing v&i 20-50% nudc bang ban chai
hodc phun 1én bé mat can chOng thdm (mat d6 st dung 0,2-0,3 kg/m?).

- P0i 16p 16t kho han(tr 1-2h) mébi quét ti€p 3 1Gp chOng thdm SIKAPROOF-MEMBRANE
(khong pha nudc v6i mat do si dung 0,6 kg/m?).

- Lang 1 18p vita SIKA LATEX day 30mm lam 18p bdo vé.

2. Chéng tham thanh tang ham, thanh khu WC
2.1. Vat liéu
- SIKA LATEX + nudc + xi ming (ty 1€ 1:1:4 theo khOi 1ugng) d€ 1am 18p két noi.
- SIKA LATEX/nudc (1/3 thé tich) va xi ming/cét (1/3 khGi lugng) d€ lam 18p vita trit.
2.2. Chudn bi
- Bé mat bé tong thanh tdng hdm phai dugc 1am phang, nhan va bao hoa nudc.
2.3. Phuong phap thi cong

- Quét 1 16p két nGi SIKA LATEX ch&ng thdm 1én bé mat bé tong, doi 10p két n6i khd han(tlr
1-2h) méi trét 16p vira SIKA LATEX.

- Trat 18p vita SIKA LATEX (khodng 40lit/m? v{ta) diy 30mm d€ lam 18p bdo ve.

3. Chdng tham b& nudc ngdm
3.1. Vatliéu
- SIKA TOP - SEAL 107
3.2. Chudn bi
- Bé mat bé tong thanh tAng hdm phai dugc 1am phang, nhan va bao hoa nudc.
3.3. Phuong phap thi cong

- Thi cong 16p SIKA TOP — SEAL 107 th(f nhat bang bay hodc con lin 1én bé mat da dudc bio
hoa nudc va bdo duGng trong vong 4-8h.

- Sau khi bdo duGng 1&p th( nhat, trdn SIKA TOP — SEAL 107 v§i ty 1& A:B = 1:4,5 theo khoi
lugng r6i thi cong 1Gp th(r 2 bang bay. Hoan thién bé mat bang cach cha mi€ng bot bi€n kho va mém
1én bé mat.

- Thi céng SIKA TOP — SEAL 107 18p th(r 3 (trOn v(ra v6i d0 sét va trit bang bay thép cho tdi
khi dugc bé mat hoan thién phang). Hoan thién bé mat bang cdch cha mi€ng bot bi€n khd va mém
1én bé mat.

- Tiéu thu sdn phdm: 6 kg/m2 cho 3 16p d6 day 3mm.

- Thoi gian bdo dudng it nhat 1a 24h.



4. Chong tham bé phét
4.1. Vat liéu
- SIKA — GARD. 75 .EPOCEM
- INTERTOL - POXITA.R . F
4.2. Chudn bi
- B&é mat phai sach, kho, khong dinh bui, ddu md hay bat ky vat liéu long tréc nao khac.
4.3. Phuong phap thi cong

- Duing bay pht m6t 18p tram va SIKA — GARD. 75 .EPOCEM day 1-1,5cm 1én bé mat bé tong
(2kg/m¥%1mm day) d€ tao mOt bé mat thich hop cho 16p chOng thdm. Thdi gian bdo dudng 1a 12h.

- Diing con lin phu it nhat 1 2 16p INTERTOL — POXITA. R . F — epoxy gbc hac in than d4
(0,4-0,5 kg/m*18p). ThOi gian bdo dubng gilra cdc 18p tbi thi€u 1a 6h va tOi da 1a 24h.

5. Chéng tham xu li cac phéu thu (Seno) va 6ng nudc
5.1. Vat liéu
- SIKAFLEX — PRO — 24P: HQp chat trdm khe 1 thanh phan gOc Polyurethane
- SIKA GROUT - 214 — 11: V{ta trOn san khong co ngét.
- SIKADUR - 732: Chat két n0i gOc epoxy.
- SIKA-LATEX : V(ta SIKA.
5.2. Chudn bi
- Bé mat x(r 1i ch@ng thdm phai sach, kho rdo, khong dinh dau m&.
5.3. Phuong phap thi cong

- Néu Ong nhua PVC da dat trudc, phdi duc rOng rOng mat trén cla phan bé tong xung quanh
Ong, tao ranh rOng 10x10mm. Bom SIKAFLEX — PRO — 24P vao day ranh va bdo duGng qua dém
(khodng 100* cho 1m dai).

- Néu 6ng nhya PVC chua 1ap dat thi phdi dinh vi 6ng va dung van khudn phia dudi mat san
(mat ngoai Ong phdi dugc danh gidy rdp). Quét chat két n6i SIKADUR — 732 1én bé mat bé tong di
lam sach va khd, r6i d6 SIKA GROUT — 214 — 11 xung quanh Ong trong khi 18p két n6i van con dang
uét. Chii y SIKA GROUT — 214 — 11 phai d6 tUr mOt phia d€ tranh bi cuOn khi diing bia gé nhe vao
thanh van khudn hodc s dung thiét bi rung ngoai. PO day t0i thi€u cla 16p SIKA GROUT — 214 — 11
xung quanh Ong it nhat 1a 50mm mdi bén. It nhat sau 3 ngay mdi dugc thdo van khudn hodc néu thdo
véan khuon sau 24h va phdi bdo dudng bang bao tai m trong vong it nhat 3 ngay.

- Sau 7 ngay cat bo nhimg phan thira bang mdy mai, lang 1 16p vita 401/1m® vira.

6. Chong tham cho san mai bé tong



6.1. Vat liéu
- Xi médng: PC40
- Cét: Sang d€ loai b céc hat 16n hon 5 mm
- San pham SIKA:

+ SIKAPROOF-MEMBRANE: Mang phU nhii tU0ng beeitum/cao su giin nd cong
nghé cao.

+ SIKA LATEX: M0t loai nhii tuong tOng hgp dudc ding nhur mdt chat phu gia cho
vita xi ming, ding & nh{tng noi can khang nudc va bam dinh tot.

+ ANTISOL-S hodc ANTISOL-E: Chat bdo dudng phl 1én bé mat 16p vira SIKA
LATEX.

+ SIKAFLEX — PRO — 2HP: HOp chat tram khe 1 thanh phan goc Polyurethane, dugc
ding d€ trdam cic khe co gian khi chi€u dai clla san mai 1Gn hon 3m.

+ SIKA-PRIME 3: St dung nhu chat két n0i gilta b€ mat bé tong va chat tram khe
Polyurethane.

6.2. Chudn bi
- Diing mdy duc loai bd nhig chd bé tong yéu d€ tao mOt bé mat phang.

- Bé tong phai dugc 1am sach, khéng dinh ddu m& hodc céc tap chat khiac va phai kho rdo
truGc khi thi cong 10p chOng thdm SIKAPROOF-MEMBRANE.

- San mdi bé tong hién h{tu can quét 1Gp chOng thdm phdi c6 cudng d0 khong dudi 25Mpa.
- Tao dOc cho méi va ranh thodt nudc.
6.3. Phuong phap thi cong

- Phul 16p SIKAPROOF-MEMBRANE dé&u tién 1én bé mat bé tong khd bang chGi hodc phun
(pha lodng v&i 20-50% nudc). Mat dd tiéu thu khodng 0,2-0,3 kg/m? v4i 18p 16t. Trong truGng hgp bé
mat c6 dO hit nudc cao thi phdi lam dm bé mat trudc khi thi cong.

- Quét 1Gp th(¥ hai sau khi 18p th( nhat da kho haen (khodng 2h & 30°C), sau d6 dung cQ cUng
quét 16p SIKAPROOF-MEMBRANE khéng pha lodng véi mat d0 tiéu thu khodng 0,6 kg/m?.

- Pat tam soi thuy tinh 1én trén 16p SIKAPROOF-MEMBRANE khé nhung van con dinh. Tai
cdc ria mép nén dat chOng nén nhau it nhat S0mm.

- Quét 16p SIKAPROOF-MEMBRANE th(f ba (khong pha loang) v&i mat d0 tiéu thu khodng
0,6 kg/m?.

- PhUi 18p v(ra chOng thdm SIKA LATEX 1én 16p SIKAPROOF-MEMBRANE trén ciing sau 2h
hodc khi 18p nay da khd hoan toan.

- Xoa nén hodc diing bay thép d€ lam phang bé mat 18p vita SIKA LATEX.
Poi vbi khe co gidn:

- D€ c6 thé co gidn theo nhiét d0, trén bé mat 18p SIKA LATEX phai cat khe giin nd rOng
10mm. Céc khe nay phai dugc cat theo chi€u ngang va chi€u dQc san, khodng cich t0i da gilra cic khe

co gian la 3m.



- Cheén cao su xOp vao khe co gidn d€ c6 th€ bom dady SIKAFLEX — PRO — 2HP theo kich
thudc rOng 10mm va siu 10mm. Trudc khi bom SIKAFLEX — PRO — 2HP tU 1-2h phai quét 2 canh va
déy khe co gidn v6i chat SIKA-PRIME 3 theo diing nhur bdn hudng dan k¥ thudt sdn pham.

Poi v6i cac Ong xuyén qua bé tong:
- N€u 6ng PVC di dugc 1ap dat trudc, duc xung quanh Ong rdnh rOng 10mm, sdu 10mm.

- Quét SIKA-PRIME 3 1én cd bé mat dia dugc 1am sach cla bé tong va Ong. Sau 1-2h thi bom
SIKAFLEX — PRO - 2HP theo diing nhu ban hudng dan kY thudt sdn ph&m.



C - BIEN PHAP AN TOAN TRONG KHI THI CONG

L. BIEN PHAP AN TOAN LAO PONG
1. An toan cho cong nhén thi cong:
1.1. D6i v6i cin bé kY thudt va cong nhan:

1./ 100% can b0, cong nhan vién chlic 1am vi€c trong khu vuc thi cong déu dugc dao tao co
ban v€ an toan lao ddng va ki€m tra vé trinh d0, y thirc gilt gin an toan lao ddng cho minh va cho xung
quanh.

2./ 100% may méc, phuong tién, thiét bi thi cong dua vao st dung déu phdi ki€m tra ddm bdo
an toan thiét bi ( c¢6 chimg chi ding ki€m ).

3./ 100% cén bd cong nhan vién dugc ki€m tra sUc kho€ tay nghé&, d€ phan cong nhiém vy phi
hgp v6i tlng loai cong viéc. Nhitng ngudi chua qua dao tao s& khong duge van hanh cdc mdy méc
thi€t bi yéu cau trinh d0 chuyén mon.

4./ Trudc khi thi cong cic bO phan cong viéc, phdi cho cong nhan hoc tép vé€ thao tic an toan
d0i vGi cong viéce d6 (Hoc vién phdi ky nhén va khdng dudc ky thay)

5./ TG chlc an toan cho tlng cong tic, b0 phan va phd bi€n an toan cho céc cong tic d6 theo
qui dinh vé an toan lao ddng clia Nha nudc:

* An toan trong di chuy€n, di lai, van chuy&n ngang.

* An toan van chuyén 1én cao.

* An toan thi cong trén cao, thi cong 13p ghép, va thi cong nhi€u tang nhiéu 16p véi
cdc cong tic cU thé.

* An toan dién mdy.

6./ GiGi han pham vi hoat dOng va cc khu vuc 1am viéc cUa cong nhan, cla t6 sdn xudt, phai
¢6 bi€n bdo. Cam nhitng ngudi khdng c6 nhiém vu vao khu vuc dang dugc gidi han d€ ddm bdo an
toan ( tram bi€n thé€, cau dao dién...)

7./ Kho bai, nha xudng phdi b0 tri hgp 1y, chii y d€n kY thudt an toan, phong chdy.

8./ Sau khi thdo d& cédc k€t cdu phu bang gb nhu van khudn, da gido thi cdc cOt chéng, véan g0,
xa gb phdi dugc sach dinh x€p thanh dOng gon theo tUng chling loai, khong vUrt bira bai.

9./ DBoi vGi dan gido khi 1dp dung xong, can bd kY thudt phai ti€n hanh ki€m tra trudc khi cho
st dung. Nhirg ngudi bi bénh tim, huyét 4p cao khong dugc bo tri 1am viéc & trén cao.

10./ Céng nhan 1am viéc trén dan gido phdi deo ddy an toan, d0i mii cUng, khdng dugc ding
loai dép khong c6 quai hdu, d€ tron. Khong dugc chay nhdy cudi diia. Khong ng0i trén thanh lan can,
khong leo ra bén ngoai lan can.

11./ Khi c6 mua to gi6 16n hon cap 6, suong mu day ddc thi khong lam viéc trén dan gido .

Phai ki€m tra dan gido trudc khi s dung 1ai.



12./ Thao d& dan gido phdi c6 chi dan cla cin b0 kY thudt, trudc khi d& san phai don sach vat
liéu, dung cu trén mat san. Cic tdm san, khung gido khi dG khong dugc phép lao tU trén cao xubng.
1.3. P6i véi cong viéc xdy trdt:

1./ Trude khi xdy tuOng phdi xem xét tinh trang cla méng hodc phan tudng da xiy trudc
cling nhU tinh trang cUa da gido va gid dd, dbng thoi ki€m tra lai viéc xap xEp, bo tri vat liéu va vi tri
cong nhan dUmg 1am viéc trén san cong tic theo sy hudng dan cla can bO kY thuét hodc ddi trudng.

2./ Khi x4y tGi d6 cao cich mat san 1,5m phai bac da gido hodc gi4 dd theo quy dinh.

Cam khong duoc:

+ Plng trén mat tudng d€ xay.

+ PUng trén mai d€ xay.

+ Dua thang vao tuOng mGi xay d€ 1én xudng.

3./ Trat bén trong va bén ngoai nha cling nhu cdc bO phan chi tiét k&t cdu khac cUa cong trinh,
phdi diing da gido hodc gid d& theo quy dinh.

4./ Khi dua vi{ra 1én mat san cong tic cao khong qua Sm phdi dung cic thi€t bi co gidi nhd
hodc cong cu cai ti€n. Khi dua vira 1én san cong tic & dO cao 1Gn hon hodc bang 5m phai ding mdy
nang hodc phuong tién van chuyén khéc.

5./ Khong vay tay dua cic thiing, xd dung vita 1én mat san cong tic cao qua 2m.

6./ Trét cac g0 cUra sG & trén cao phdi ding céc ki€u loai da gido hodc gia dd theo quy dinh.

7./ Ca&m dlng trén cédc bé clra s6 d€ lam cdc viéc néu trén.

8./ Thing, x6 dung ciing nhu cic dung cu d6 nghé khéc phdi d€ & vi tri chac chan d€ tranh
1o, truot, do.

9./ Khi ngling 1am viéc phai thu don vat liéu d6 nghé vao mbt chd.

10./Sau m&i ca phai rlfa sach d0 bam dinh va cic dung cu d6 nghé.

1.3 Cong tdc an toan trong thi cong bé tong:

- Toan bO cong nhan phdi dugc hoc an toan lao dOng, dUgc trang bi bdo
hO lao dOng day dU truGe khi thuc hién cong tdc nay. LOi qua lai phia dudi
khu vuc dang d0 bé tong phdi c6 rao ngin bi€n cam.Khi thi cong bé tdng G cic
b0 phén két cdu c6 dO nghiéng tlr 30° trd 1én phdi c6 day bubc chac chan cho
cdc thi€t bi , cong nhan phdi c6 day an toan. Khi thi cong ¢ d sau 16n hon 1.5m
phdi c6 dinh chac chan voi bom bé téng vio cdc bO phan cOp pha hoic san thao
tac. Ding dam rung d€ dam v(ra bé tdng can phai nbi dat vO dam rung , ding
day boc cach di€n n0i tU bang phan phOi dién dén dOng cO dién cla dam, lam
sach dam va quan gon diy khi nglng viéc. Cong nhan van hanh phdi dugc
trang bi Ung céch di€n va cic phuong tién bdo v€ ca nhan kh4c.



- Khi bdo dubng bé tong phdi dung gian gido hodc gid d&, khong dugc
dUng 1&n c4c cOt chdng hodc canh cop pha.
1.4 Céng tic an toan trong thi cong c6t thép:

- Vi€c gia cong cOt thép dugc ti€n hanh & khu vuc riéng, xung quanh c6
rao chan va bién bio.

- Ban gia cong cOt thép phai dugc c¢6 dinh chdc chan , n€u c6 cong nhan lam viéc & 2 phia cla
ban thi phai c6 1udi thép bdo vé cao it nhat 1m, c6t thép lam xong dat ding noi quy dinh. Khi nan
thang thép tron cudn bang may phai che chan bdo hi€m & truc cubn trudc khi m@ méy . Nan cOt thép
bang t0i dién phai c6 bién phadp d€ phong sgi thép tudt hodc dit ving vao ngudi . Pau cép cla t0i kéo
n8i v6i soi thép can ndn thang bang thiét bi chuyén ding, khong nbi bang céch budc day cdp vao soi
thép . Chi dudgc thdo 1ap dau diy cap va cOt thép khi tdi kéo ngling hoat dOng. Cam ding cic mdy
truyén dOng d€ cat cic doan thép ngdn hon 80cm néu khdng c6 cdc thi€t bi an toan.

- Khi 1ap dung c6t thép cho cic khung dOc 1ap, ddm xa cOt tudng va cic k€t cdu tuong tu
khac phai s dung san thao tic 16n hon 1m. Khi cat b0 cic phan sat thira G trén cao cong nhan phai deo
day an toan va bén dudi phdi cé bi€n bio. LOi qua lai trén cic khung cOt thép phdi 16t van c6 chi€u
rOng khéng nhd hon40cm. Budc thép phai ding céc dung cu chuyén ding cdm khong dugc budc bang
tay. Khi 1ap dat cOt thép & gan dudng diy dién phdi cat dién , truOng hop khong thé cat dién thi phai
c6 bién phap ngin nglra cOt thép va cham vao day dién .

1.5 Cong tdc an toan trong thi cong hé gian gido, cOp pha:

- Trong qud trinh thi cong khi ding d€n cdc loai gian gido , gia dd thi
phdi 1am theo thi€t k€ , ¢6 thuy€t minh tinh todn da dugc cap c6 thdm quyén
phé duyét.

- Nghiém c&m khong dugc s dung gian gido gia d6 khi : khong dép Ung dudgc cédc yéu cau ky
thudt va di€u kién an toan lao ddng nhu khong ddy dU cic mée neo, ddy chang hodc ching dugc neo
vao cdc bd phan c6 k€t cdu kém On dinh.... Khong st dung gian gido khi ¢6 bi€n dang n(t hodc mon
ri, khong s dung hé cOt chBng,gid d khi dat trén nén kém Gn dinh ( nén y€u , thodt nudc kém , lin
qud giGi han , dém 16t bang nhitg vat liéu khong chac chan...) c¢6 kha niing bi trugt , 18 hodc dat trén
cdc b0 phan k€t cau nha , cong trinh chUa tinh todn kha ning chiu luc.

- Khi 1ap dung hé thOng gian gido can phai thuc hién nhu sau: Dung
dén dau phai neo chac vao cong trinh ngay dén d6 , cdc vi tri méc neo phai
dugc dat theo thi€t k€ . khi vi trf méc neo trung v6i 16 tudng phdi lam hé
giang phia trong d€ neo, cic dai thép phdi lién két chac chan dé phong thanh
da trugt trén cOt dUng.



- Théo d& gian gido phai ti€n hanh theo trinh tu hgp 1y va theo chi dan
trong thi€t k€ , khu vUc thdo d& phdi c6 rao ngin, bi€n cdm ngUdi va phuong
tién qua lai , cdm thdo d& bang céch giat do.

- COp pha st dung cho cong trinh 1a nhitng tdm dinh hinh ché tao san,
khi ghép thanh khGi hodc nhitng tdm 16n phdi ddm bdo vitng chac khi 13p .
Khi 13p phai tranh va cham vao cdc két cdu da dugc 1ap trudc .

- Lap dung cop pha c6 chiu cao khong qud 6m phdi c6 san thao tic , khi
13p dung cOp pha c6 chi€u cao 16n hon 8m phdi giao cho céng nhan c6 kinh
nghiém lam.

- Cam dat, x€p céc tam cop pha, cdc bd phan cla cdp pha 1én chi€u nghi
cau thang, ban cong, mat dbc, cc 10i di sat canh 16 hGng hodc cdc mép ngoai
cUa cong trinh.

- Trén san cong tdc phdi ghi tai trong 1&n nhat cho phép va chi dugc x&p
vat liéu 1én san cong tac & nhling vi tri quy dinh, phdi thu don vat liéu thura,
vat liéu thai trén san cong tic va tap k€t dén noi qui dinh.

- Céc thi€t bi nang phdi c6 hé thOng tin hi€u bang 4m thanh va chi dugc
trugt khi cdn b0 thi cong ra hi€u trugt. Trong thOi gian trugt nhiing nguoi
khong c6 nhiém vu khdng dugc tréo 1én san thao tic cUa thi€t bi nang.

- Chi dugc thao dG van khuon sau khi bé tong da dat dén culng dO quy
dinh theo su huGng dan cud cdn b kY thudt. Khi thdo d& van khudn phai theo
trinh tU hop 1y, phdi c6 bién phdp dé phong cop pha r0i, n0i thdo cop pha phdi
c6 rao ngin , bi€n cdm. Khi thdo d& phdi thuOng xuyén quan sit tinh trang cla
cic b0 phan két cau , néu c6 hién tuong bi€n dang phai nglng thdo va bio
cho can b thi cong biét. Sau khi thdo d& van khudn phdi che chan cic 10 hGng
cUa cong trinh, khdng dugc d€ cdp pha da thdo 1én san cong tic hodc ném cop
pha tU trén cao xudng. Cop pha sau khi thdo xong phdi nhd hét dinh va x€p vio
n0i quy dinh cUa cong truOng.

- V& sinh mat bang céc tang san, tap k&t phé thdi va van chuyén xudng
thong qua Ong vai bat d€ tranh gy bui ban va giy On.

1.6 Bién phdp an toan trong cong tic hoan thién:

- Khi st dung gian gido , san cong tic phuc vu cong vi€c hoan thién &
trén cao phdi theo s hudng dan cla can b0 thi céng hodc dOi truGng. Khong
dugc phép dung thang 1am cong tic hoan thién & trén cao , trlf nhing viéc trong
phong kin vGi d6 cao khong qud 3.5m.



- C4n b0 kY thudt thi cong phdi ddm bdo ngat dién hoan thién truGe khi
trdt , sOn ba.... Di€n chi€u sing phuc vuU cho cong vi€c hoan thi€n phdi s
dung dién dp khong qué 36V.

- Khi dua v{ra 1én mat san cong tdc cao khong qua Sm phdi ding cic thiét
bi co gidi nhd hodc cong cu cdi ti€n. POi v&i nhitng san cong tic cao hon 5m
phdi diing mdy ning ha hodc phuong ti€n van chuyén khic. Tat cd cic dung
cu nhu thiing, x6 dung v{ra... phdi d€ & vi tri chdc chan d€ tranh roi.

1.7 Bién phdp an toan dién trong thi cong:

- Cong nhan dién phdi dugc hoc, ki€m tra va cdp gidy chlng nhan dat
yéu cau kY thudt an toan di€n . Cong nhan di€n lam viéc & khu vuc nio trén
cdng truOng phadi ndm vig so d6 cung cap dién cla khu vuc dé .

- SU dung dién trén cong truOng phdi c6 sG dd mang di€n , c6 cau dao
chung , cdu dao phan doan d€ c6 thé€ cat dién toan bd hay tlUng khu vuc cong
truOng khi can thiét .

- Céc day dan phuc vu thi cong @ tUng khu vuc cong truGng phdi 1a day
boc cich dién , cdc ddy d6 phdi dugc mac trén cOt hodc gid d& chac chan va &
d0 cao it nhat 2.5m d6i v4i mat bang thi cong va Sm d6i v4i noi c6 xe cO di
qua . C4c day dudi 2.5m k€ tIr mat nén hodc san thao tic phdi dung day cip
bOc cao su cich dién .

- T&t cd céc thi€t bj dién déu phadi dudc bao vé ngan mach va qué tai ,
cdc thi€t bi bdo vé& (cau chi , r0 le, atomat...) déu phdi chon phit hgp véi cap
dién 4p va dong dién cUa thiét bi hodc nhém thi€t bi dugc bdo vé.

- Khi st dung cdc thi€t bj cdm tay chay dién , cong nhan khong dugc
thao tdc trén bac thang ma phdi dlng trén gid d& ddm bdo an toan. DGi véi
nh{tng dung cuU nang phai lam gid treo hodc cic phuong tién ddm bAo an toan ,
cong nhan phai di giing tay cach dién , Ung va gidy.

- Chi ¢6 cong nhan dién, ngudi dugc truc ti€p phian cong méi dugc slra
ch(ra, d8u hodc ngat cic thi€t bi dién ra khoi 1udi dién , chi dugc thdo mé bd
phan bao che, thdo ndi cic ddy dan vao thiét bi dién, stra chira thdo céc day dan
va lam céc viéc c6 lién quan d€n duOng dy tdi di€n trén khi khdng c6 di€n 4p.

- Cam s dung cic deén chi€u sing cO dinh lam dén cam tay, cic dén
chi€u sing chd 1am vi€c phai dat d6 cao va géc nghiéng phit hop khong lam
ch6i mat do tia sang.

- Cam s dung nguOn di€n trén cong truOng lam hang rao bdo vé.

2. An toan cho may méc:



1./ Trudc khi ti€én hanh thi cong phdi ki€m tra 1ai toan bd hé thdng an toan cUa xe, mdy, thiét
bi, dan gido va trang bi phong ho lao dOng, ddm bAo an toan mdi tG chiic thi cong. Khi thi cong v€ ban
dém phdi ddm bdo dU 4nh sing.

2./ DGi vOi cong nhan xiy dung khong chuyén vé€ dién phdi dugc pho bi€n d€ c6 mOt s hi€u
bi€t an toan v€ dién.

3./ NGi ¢6 bi€n bdo nguy hi€m néu ¢ viéc can phai tudn theo sy hudng dan cla ngudi cé
trach nhiém.

4./ Tho van hanh mdy thi cong ding dién tai cong truOng phai dugc dao tao va cé ki€m tra.
Khong mac céc bénh tim, ph6i, than kinh, tai, mat.

5./ Trong qua trinh thi cong trinh ngudi s& dung cdc loai mdy méc can dugc phd bién day du
cdc quy dinh vé€ an toan theo luat hién hanh.

* POi v6i may trdn:

Chi nh(rng ngudi dugc giao nhi€m vu m&i dugc van hanh mdy trOn. Khi van hanh phdi chd y
nh(ing di€u sau day:

+ Kiém tra su dUng v{mg va Gn dinh cla may trOn.

+ Ki€m tra hé thOng dién tir 1udi vao cu dao, md to ti€p dat.

+ Ki€m tra sy in khdp cla céc banh ring, gidi xich, bdi tron cic 6 lin ki€m tra an toan cla
phanh, t0i, cdp...

+ VAn hanh th( khong (3.

+ Khi mdy ngUng 1am vi€c hodc ch0 s(ra ch(ta phdi 1am v€ sinh n0i trdn sach sé.

+ Trudc khi nghi phai cat dién khoi may va ha thing cdp li€u xubng vi tri an toan.

* POi vOi may dam:

Chi nhitng nguGi dugc giao nhiém vu mdi van hanh mdy dam bé tong. Khi van hanh phdi chi
¥ nhitng di€u sau diy.

+ Ki€ém tra duOng day dién dau tlr ludi dén mdy dam.

+Poéng cau dao xong mdi dugc mG mdy, thdy may rung 1am viéc mGi dua chay vao bé tong.

+ Khong d€ chay rung ngdp siu qud trong bé tong 3/4 chiéu dai cUa chay.

+ Khi dOng co ngltng 1am vi€c phai it ngay dau chay ra khdi bé tong.

+ Khong d€ vat ndng d& 1én voi d@m, ban kinh cong cUa voi d@m khong nhd hon 40 cm va
khong dugc udn cong nhiéu doan.

+ Cong nhan van hanh chi dudc thdo 1&p phan chay rung bang dung cu chuyén ding ( tuyét
d6i khong dudc thio mé td ). Khong dugc d€ nudc 10t vao trong chay va rubt dam.

+ Khi chay bi ket hodc mé td khong quay phdi cat dam khdi ddng cO ngay va bdo cdo thg

ki€m tra sUa chifa.



3. An toan ngoai cong truong:

- Toan b khu xdy dung dugc bé tri hé thdng kho tang vat tu, thi€t bi ngin cich bang hang rao
tam c6 hai c6ng dugc bo tri hé thOng dién chi€u sdng ban dém va bdo vé gic 24/24. CBCNV ra vao
phdi c6 thé dé ddm bao diing ngudi ding viéc.

- Ngoai ra chiing t6i con k€t hgp chat ché vdi céc cO quan dia phudng trén dia ban ( Canh sit,
Cong an phuOng ) d€ duy tri trdt tu cho cong trudng va gidi quyét moi vudng mac xdy ra khi can
thiét.

- Cong nhan, cdn b0 trong céng trudng phdi dudc mac déng phuc ¢ bi€u hién clia cong ty, c6

thé dan dnh va ghi tén cu thé.

4. An toan chay, nd: (TCVN 3254 - 89 , 3255 - 86)

- V&i phuong chadm phong hon chOng ching t6i chid y bién phdp gido duc phong nglra bang
mOi cach tuyén truy€n pho bi€n, ki€m tra dén dOc thuGng xuyén va c6 céc hinh thiic st 1y ky ludt thich
déng cy thé nhu :

+ Cam khong st dung hodc giy phat 1(ra blra bi trén cong trudng.

+ Hang ngay sau khi hét gid 1am viéc phai ki€m tra cat dién cédc khu vuc khong can thiét.

+ Khong s dung dién tuy tién cau méc blra bai, dun ndu trén cdng trudng, ding dién khong
¢6 phich va 6 cam.

+ Khong d€ chat dé chdy gan cic khu vuc c6 day dién bang dién.

- Xap x€p vat tu gon gang khoa hoc tUng loai.

- Khong d€ cdc chudng ngai vat trén cic duOng di chinh di dugc thiét
k€ yéu cau cho phong hod.

- Xe mdy ra vio cOng va d€ 1ai trén cong truOng phai x€p gon tat khoa dién va quay dau ra
ngoai.

- C4c phuong tién phong chdy chita chdy phdi d€ & noi dé thdy, c6 dU binh bot va mdy bom,
bé nudc cltu hod duy phong.

- Lap hé thGng bi€n cam, bi€n bdo, c6 phudng 4n va thuc tap ki€m tra Ung cltu khi c6 su c0.

- Quan Iy chdt ché vat liéu dé chay n6. Khong cho bat ky ai tU y mang vat liéu dé chdy

n8 vio khu vuc thi cong.

- ThuOng xuyén ki€m tra dudng dién, cau dao dién, céc thi€t bi ding dién va phO bién
cho cong nhan ¢6 y thifc trong cong vi€c diing dién, dung 10ra dé phong chdy. C6 bé nudc, binh bot

va may bom nudc dé phong dap 10 khi c6 hda hoan xay ra.

- Nghiém chinh chdp hanh cic quy dinh, bién phdp thi cong han hoi va cat hoi v.v...



- Pudng ra vao va mat bang trong khu vuc phai thong thodng, khong c6 vat can tr@ dam

bdo xe cUu hda cla khu vuc vao thudn 10i khi c6 hda hoan xay ra.

- Khi thi c6ng cai tao b€ chta ki€m tra xem c¢6 dc t8, khi d& nG hodc dé chay hodc thi€u

Oxy khong va viéc thong gi6é trudc khi ciing nhu trong thGi gian 1am viéc..

- Khi ti€n hanh han cOt thép hodc han buldng vao 1UGi thép phdi s& dung moi bién phap
d€ ddm bdo an toan lao dOng, tuyét doi tuan theo cic quy dinh v€ an toan lao ddng khong dé€ xdy
ra chay n6. Phai s& dung hé thOng thong gié day dd va thich hgp, c@n c6 ngudi gidm sét, ho trg

bén ngoai b€ d€ canh ching su an toan cho nhiing cong nhan lam viéc trong d6.

- Trong truOng hop khong ddm bao di€u kién thong thodng gi6 khi han cat cOt thép trong
b€ Nha thau sé€ xin phép ChU dau tu cho thio d& tdm bé tong thanh b€ d€ ddm bao an toan khi thi

cong.

5. An toan cho di tuong thir 3:

- Cac cBng ra vao cong trudng phdi dat bi€n bdo, bd tri cdc den bdo vé tai cBng va cic géc
khu vuc thi cong.

- Nghiém cam diia ném céc vat ndng tU trén tang thi cong xuOng. Khi bdo dudng bé tong luu y

lubng nuéc bom tranh dnh hudng dén ngudi khéc.

II. BIEN PHAP PAM BAO VE SINH MOI TRUONG
1. V& sinh mat bang téng thé

- BO tri noi rfa xe mdy thi€t bj thi cong khi ra khdi cong trudGng, phun nuGc chOng bui cho
dudng x4 quanh khu vuc.

- B6 tri xe van chuy&n phé€ thai tUr noi tap két d€ vé ndi quy dinh trong nhiing gid thap di€m
cUa giao thong do thi.

- BO trf nhém chuyén 1am cong tic v€ sinh cong nghi€p va vé sinh sinh hoat trong va viing 1an
can khu vyc thi cong.
2. V@& sinh chat thai

- Nudc thai, nudc mat dugc gidi quyét gom tGi ranh tam va nbi vio mang thdi cla khu vuce,
khong d€ chdy tran lan.

- Phé thai tai cong trudng dugc d6 vao thiing ch(ra dat tai cong truGng, hang tudn c6 xe chd
dén bai d6 cho phép.

- B6 tri mdt khu vé sinh riéng cho céng nhan & trong khu vuc thi céng, c¢6 b€ ty hoai va bo tri

t6 lao dOng vé sinh thuOng xuyén d€ tranh gy 6 nhi€ém cho xung quanh.



- Khong dot phé thai trong cong truGng.
3. Vé sinh ch&ng 6n, chéng bui
Do cong trinh ndm gan dudng giao thong chinh ddc 1&p vdi cdc khu dan cu, nhung ching
t6i van chd y d€n van dé vé mdi trudng va cdc gidi phap chOng On chéng bui. Thdi gian tap két

vat tu va cdc phuong tién ra vao s€ dugc bo tri hgp ly.

- Céc thi€t bi thi cong dua dén cong truOng dudc ki€m tra, chay th(f va 1a nhitng thi€t bi m&i
han ché tiéng On.

- Cic xe chd vat liéu sé dugc phu bat che liic c6 hang. Khi ra kh@i cong trudng, tat ca céc xe
phdi dugc vé sinh.

- Céc phé€ thai dugc tap két va d6 ding ndi quy dinh. Xe chd dat da hodc vat liéu xiy dung
phdi c6 bat che phl chOng bui, chdng rai vii doc dudng. Han ché d0 On téi mlc t0i da.

4. Vé sinh ngoai cong trudng

# Bdo vé cong trinh kY thudt ha tang

- Trong qud trinh thi cong khong dugc gay anh hudng xau t&i hé thOng cong trinh kY thudt ha
tang hién cé.

- Nhing cong trinh ¢6 hé thAng cong trinh kY thudt ha tang di qua sé cé bién phap bdo vé dé
hé thGng nay hoat ddng binh thudng. Chi dugc phép thay d6i, di chuyén hé thOng cong trinh kY thudt
ha tang sai khi di c6 vin ban cla c quan quan 1y hé thOng cdng trinh kY thudt ha tang sau khi c6 c6
vin ban cla cO quan quan 1y hé thdng cong trinh nay cho phép thay d6i, di chuyén, cung cdp sO do chi
dan cén thiét cla toan bd hé thdng va thod thudn vé bién phép tam thoi d€ duy tri cdc di€u kién binh
thudng cho sinh hoat va sdn xudt cUa dan cU trong viing.

# Bao vé cay xanh:

- Nha thau sé& c6 trach nhiém bdo vé tat ca cic ciy xanh di c6 trong va xung quanh mat bang.
Viéc chdt ha ciy xanh phdi dugc phép cla cO quan qudn 1y ciy xanh.

# K&t thiic cong trinh:

- Trudc khi k€t thic cong trinh Nha thdu sé& thu don mat bang cong trudng gon gang, sach
s&, chuy&n hét cic vat liéu thira, d b céc cong trinh tam, s(fa chlra nhiing chd hu hong cla dudng
X4, via he, cong ranh, hé thOng cong trinh k¥ thudt ha tang, nha cong trinh xung quanh... do qua trinh thi

cong gay ra theo diing thod thudn ban dau hodc theo quy dinh cla Nha nudc.

I11. BIEN PHAP PAM BAO AN NINH
1. Bi€én phap an ninh ngoai cong truong

Nhan vién bdo vé thuGng truc 24/24 gid trong ngay.



Cong nhan, cén bd trong cong trudng phdi mac déng phuc c6 bién hiéu cla cong ty, c6 thé
dén dnh va ghi tén cu thé.
Hop dbng hop tac v&i cdc don vi thi cong lién ké.
TAT CA CAC CAN BO, CONG NHAN THAM GIA THI CONG TAI
CONG TRUONG PEU PHAI TUAN THU NGHIEM TUC NOI QUY CONG
TRUONG. CHi HUY TRUONG CONG TRUONG PHAI CAM KET VOI
CHINH QUYEN PIA PHUONG VA CHIU TRACH NHIEM VE TOAN BO MOI
HANH VI CUA CONG NHAN DO MINH PHU TRACH, PAM BAO AN NINH,
TRAT TU AN TOAN XA HOI TAI PIA PHUONG.
2. Qudn Iy nhan luc, vat tu, thi€t bi
Mbi hang muc cong trinh ching i s& b6 trf 1 cdn bd quan Iy va 2 can bd kY thudt trd 1én truc
ti€p thi cong cong trinh. Hang ngay cic cian bd gli bo bdo vé ban chi huy cong truGng va phong kY
thuat cong ty.
Hop giao ban mOi tudn 2 1an vao sang th( 2 va th(t 5 hang tudn, trong mOi cudc hop déu cé
dai dién cla céc bén lién quan.
M®i cdn bd kY thudt phu trach mOt nhém coéng nhén, va phai chiu moi trach nhiém néu c6 su
c6 xay ra.

MOoi vat tu, thi€t bi ra vao cong truOng phdi c6 sut ddng ¥ cUa chi huy truGng cong trudng.



D - BIEN PHAP BAO PAM CHAT LUONG

1. MO HINH QUAN LY CHAT LUONG

M4 hinh quan ly chat luong clia nha thau sé dudc ap dung theo hé
théng quan ly chat luong TCVN ISO - 9002.

- Chat lugng 1a mOt trong y€u t& quyét dinh sy thanh bai va su sOng con cla mdt doanh
nghiép, chinh vi vay Nha thau dac biét quan tim van dé nay, dat 1én hang dau.

- Hé thOng chat lugng - M6 hinh ddm bdo chat lugng dugc 4p dung tU ldc nguyén vat liéu
dau vao, trong sudt qué trinh cho dén khau cudi cing nghi€m thu ban giao cong trinh.

- Chat lugng xay dung cong trinh dugc hinh thanh trong moi giai doan trudc khi thi cong (1ap
k€ hoach, ti€n d0, thi€t k€ bién phép, gia cong ché tao, chi ti€t xdy dung va van chuyén chiing tdi
hi€n trudng), giai doan xay dung va sau xay dung (nghi€ém thu, ban giao va dua vao sU dung).

- Quan ly chat lugng la tién trinh thi€t 1ap, dAm bdo duy tri mUc d0 kY thudt can thiét trong
gia cong lép dung va dua vao st dung. Qua trinh nay dudgc thuc hién béng cdch ki€ém tra, thanh tra
giam sat thi cong theo diing ban v&, thuc hién diing cdc quy trinh, tiéu chudn, théng s6 va céc tic dOng
anh hudng t&i chat lugng cong trinh, ti€n hanh nghi€ém thu dau vao, tUng phan, tUng cdng doan cho
tUng hang muc cong trinh.

- Hé thOng quan 1y bao gbm ki€m tra tai liu va cic thong sO kY thudt thi€t k&, céc chi tiéu kY
thudt cla vat liéu dugc s dung va dua vao cong trinh, ki€m tra dinh ky chat lugng tlng cong tic,
thanh tra kY thudt, an toan lao dOng. Qu4 trinh ki€m tra, gidm sit c6 sU' tham gia cUa ban than ngudi
cong nhan lao dOng, kY thudt hién truOng, chl nhiém phan viéc, can b gidm st chat lugng clia Nha
thau va ca gidm dBc du 4n nham ngin nglfa va loai trlr hu hdng, ph& phdm va céc su cO dbi vdi cong
trinh trong mOi chi ti€t, mQi cong doan.

- Ki€m tra gidm sit chat lugng vat liéu, cong téc thi cong xdy 1ap dugc thuc hién trén hién
trudng va trong phong thi nghiém qua dung cU quan trac va thiét bi thi nghiém d€ danh gia chat lugng
vat liéu.

- NHA THAU KIEM TRA KY THUAT CHAT LUONG CONG TRINH
PE THUC HIENCAC CONG TAC QUAN LY CAC PHAN VIEC XAY LAP
CUNG VOI CHU PAU TU, PON VI THIET KE PE THUC HIEN, TO CHUC
GIAM SAT VIEC LAP HO SO NGHIEM THU KIEM TRA CHAT LUONG
CUA TUNG CONG VIEC CU THE.TRONG KHI THI CONG SE AP DUNG HE
THONG QUAN LY CHAT LUONG THEO TIEU CHUAN ISO 9002.

- Trudc khi khdi cong cong trinh mOt thang s€ dé trinh cho Chul dau tu' " SO tay chat Iugng "

cong trinh.

- NOi dung cUa "SG6 tay chat Iugng" cong trinh sé& bao gOm:



+ SO d06 hé théng t6 chlc cla cong trinh va chic ning nhi€ém vu cUa tlng cd nhan bd
phan.

+ Tém tat cdc thU tuc va hudng dan cong viéc.

+ K& hoach ki€m tra va th(f nghiém.

+ Céc bi€u mau 4p dung

- Khi dugc phé duyét, sé chinh thic 4p dung vao cong trinh tlr khi cong vi€c dugc bat dau.

- Ngoai ra cong trinh s& c6 mOt bd phan Quan ly chat lugng nham dam bdo viéc thuc hién va
duy tri hé thOng da xac 1ap.

- Nha thau nhan thic 1& d€ viéc thi cong cong trinh dat chat lugng cao ngoai viéc tuan thl
céc quy pham k¥ thudt trong xay dung, doi hdi phdi c6 bi€n phdp thi cong hgp 1y, c6 dO chinh xdc cao
& tlng chi ti€t cdu kién va tOng th€ cong trinh. Chat lugng cong trinh dugc Nha thau ddc biét quan
tam, né cting 12 y€u t6 quan trong hang ddu ddm bdo gilr viing uy tin cla Nha thau trong nhi€u nim
qua. Nha thau s€ st dung triét d€ cic bién phap ddm bdo chat Iugng sau:

1. Nhan luc b0 trf cho xdy dung cong trinh di dugc Nha thau lua chon phit hgp, bao gbm
nhitng cdn bd dU ning luc, c6 nhi€u nim kinh nghi€ém trong nghé, da tUng tham gia t0 chlc, quan ly
cdc cong trinh c6 quy mé dac di€m tuong tu. SU dung luc 1ugng lao ddng lanh nghé, di dugc dao tao
c0 ban qua céc truGng day nghé.

2. Khai thic cic ngudn vat tu ¢6 chat lugng cao nhat (Uu tién nhitg chlng loai vat tu san c6
tai dia phuong ddm bdo cic yéu cau clia Chu dau tu). Trudc khi dua vao xdy dung cong trinh déu
dugc ki€m tra, thi nghi€m vé chat lugng theo céc tiéu chudn va yéu cau v€ chi dan kY thudt trong HO
sO m0i thau, dOng thGi dugc Chl dau tu chdp nhan cho dua vao thi cong.

3. Huy dOng nh{ng thi€t bi thi cdng chuyén diing cUa Nha thau. Co gidi hod t0i da cic cong tic

thi cong dugc Nha thdu xem nhu mOt bi€n phap lam gidm gid thanh va ning cao chat lUgng cong trinh.

1. CONG TAC THi NGHIEM, KIEM TRA, NGHIEM THU, BAO HANH:

1. Danh muc céc thiét bi, dung cu ki€m tra chat luong

STT Loai cong tac
1 Dung cu trac dia ki€m tra
- Méy kinh vi
- M4y thuy binh
2 Thi nghiém va ki€m tra chat luong sdn pham:
- B khudn mau th(r cudng do bé tong




- B0 thir dO sut bé tdng

- Sting ban ki€m tra cuGng d0 bé tdng

- Th{r cuGng d0 thép

- Th{r cuGng d0 c4c vat liéu rGi: gach, cit, da

- Thi€t k€ cap phodi

- Thiét bi do 4p luc

3. Cong tac thi nghiém:

- D€ danh gia dugc chat lugng cla cic loai vat tu dua vao st dung cho cong trinh, su ddm
bdo cho yéu cau kY thudt va tuan thU nhat quan cic qui trinh, qui pham cUa cdc hang muc cong viéc
phdi thi cong. Cong tac thi nghi€m 12 y€u tO can thi€t va rat quan trong.

- TUng 16, tUng nhém vat liéu nhu xi ming, sat thép, da cic loai, cit v.v... trudc khi dura vao st
dung cho cong trinh déu phai thi nghiém d€ xac dinh céc thong s6 kY thuat vé tlng loai hodc nhém
vat liéu dé:

- Xdc dinh dugc céc cuOng db cla cic loai bé tong tuong Ung v&i cdc méc bé tong khac nhau.

- Lay mau thi nghiém: Mau thi nghiém phai phdn dnh dugc ding chling
loai, ndi dung, va phai l1a dai dién (C6 su chlng gidm va ch(t k¥ x4c nhan cla
ky su gidm sat).

D0i vGi bé tong: Thi nghiém bang phuong phap ép mau bé tdng:

- C& 100 m® phai 18y t6 hgp 03 maAu c6 kich thudc 15 15 15cm va bado dudng trong di€u
kién tu nhién theo qui pham sau d6 dua di ép mau.

D0i vi thép: Thuc hién thi nghiém kéo nén theo tlng 16 truGe khi dua vad dung.

Két qua thi nghi€m: Nha thau sé€ thong bdo kip thdi cho cédc bén lién quan, thdi gian khong qud
03 ngay k€& tUr khi c6 két qua, k&t qud thi nghi€m phai kém theo bién ban 18y mau.

3. Cong tac nghi€m thu

- Nha thau sé tuan thU céc quy dinh cla ChU dau tu vé t8 chlc kY thudt thi cong, gidm st thi
cong, chlng loai chat lugng cdc vat tu chinh, va an toan lao dOng - v& sinh mdi truGng dUgc néu trong
HO sO m0i thau.

- Cong tac nghiém thu dénh gia qua trinh thu'c hién mOt hang muc céng vi€c hoan thanh, chinh
vi vay viéc nghi€m thu s€ phai bat bubc dbi vGi viéc thi cong cong trinh gilta k¥ su gidm sat, Chl dau
tU va nha thau thi cong.

- Moi nguyén vat liéu hodc cic ban thanh phdm trudc khi dua vao st dung cho cong trinh déu

phdi dugc kY su gidm sit nghi€m thu.



- Cé4c hang muc cong viéc nha thau thuc hién xong phai bdo cdo v&i kY su gidm sit nghiém
thu mé&i dugc chuyén ti€p thi cong ti€p theo.
- Quy trinh nghiém thu c6ng viéc theo cic budc: TU nghiém thu tl tG cong trinh-Nghi€m thu ndi
b6 cla ban nghi€m thu cdng trinh, nghi€m thu v&i sU ¢6 mat cla can bd phong kY thudt, sau dé mdi
dugc ti€n hanh nghiém thu véi A va thiét ké
- Trong qué trinh thi cong, chiing toi tuan thd nghiém ngdt céc chi dan kY thudt doi vGi cong trinh

va cdc tiéu chudn kY thudt hién hanh.

4. Stra chira hu hdng va bao hanh cong trinh
TG ki€m tra chat lugng cUa chiing t6i s& thudng xuyén gidm st qua trinh thi cong cong trinh,
14p bién ban nghiém thu cho tUng phan viéc. SUa chita nhitng khi€m khuy€t trong qua trinh thi cong.

Chiing t6i d@m bdo thi cong cong trinh diing thi€t k€ vGi chat Iugng cao nhat.



E - KET LUAN

Trén diy 1a céc bién phdp thi cong chl y€u cla chiing t6i nham thi cong cong trinh v6i chat
lugng cao, dat ti€n dd nhanh. Ching t6i da c6 nhi€u kinh nghi€m trong thi cong, 1ap dat thi€t bi, nhiing
cong trinh da va dang thi cong 1a mOt trong s6 nhitng bang chiing k€t qua ma chiing t6i dat dugc.

- Ngoai viéc tuin theo cic quy pham clla Nha nudc, chiing t6i chdp nhan toan b0 di€u kién ky
thudt nhu di néu trong ho so thi€t k€ va moi thau.

- Néu tring thau, chiing t6i s& thuc hién diing nhitng bién phap néu trén d€ thi cong cong trinh

vGi chat lugng tOt nhat.



