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Phan Mo Pau

Gido trinh nay 1a gido trinh chuyén dé nham huéng dan nhitng diéu co
ban dé 1ap thiét k& bién phap cong nghé dé thi cong, gitp cho viéc gidm sat
va nghiém thu phan tho nha cao tang xay chen tai cac thanh pho.

Do tinh thuc tién cta gido trinh nén noi dung khong giai thich nhiing
nguyén tic cta thi cong co s& ma duoc thé hién theo dang cdc chi dan cong
nghé.

Gido trinh nay c¢6 st dung céc Tiéu chuan Xay dung da ban hanh vé
thi cong nha cao tang nhu :

TCXD 194:1997 Nha cao tang - Cong tac khao sat dia k¥ thuat

TCXD 203 : 1997 Nha cao tang - Ki thuat do dac phuc vu cong tac thi
cong

TCXD 199 : 1997 Nha cao tang - Ky thuat ché tao bé tong mac 400-
600

TCXD 200 : 1997 Nha cao tang - Ky thuat ché tao bé tong bom

TCXD 197 : 1997 Nha cao tang - Thi cong coc khoan nhoi

TCXD 196 : 1997 Nha cao tang - Cong tac thir tinh va kiém tra

chat luong coc khoan nhoi.

TCXD 202 : 1997 Nha cao tang - Thi cong phan than

TCXD 201 : 1997 Nha cao tang - K§ thuat sir dung gido treo

TCXD 206 : 1998 Coc khoan nhéi - Yéu cau ve chat luong thi cong

Gido trinh nay duoc sir dung 1am co s& dé 1ap cac yéu ciu k§ thuat néu
trong bo ho so moi thau va cac ban vé. Néu trong bo ho so k§ thuat da c6 Ho
so moi thau thi nhitng ndi dung b6 sung cia gido trinh nay s& lam phong
phu cac yéu cau cong nghé ¢
ho thi cong nha cao tang. Tuan theo nhiing khuyén nghi clia gido trinh nay
sau khi dugc chli dau tu chap thuan c6 thé duoc coi nhu co s& dé lap gia thi
cong.
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Chuong I
Nhiing diéu can biét chung
1.1 Kiém tra ho so thi cong va thuc té hién truong

Ho so thi cong bao gom phan Cac yéu cau ky thuat trong bo H6 so moi thau,
toan bo ban v& sir dung dé thuc hién du 4n, toan bo dit liéu vé dia hinh, dia
chat thuy van, dia chét cong trinh , catalogues vé vat liéu xay dung theo yéu
cau , catalogues vé ban thanh phdm va céc van ban khéac cin thiét phai luu
giif tai phong k¥ thuat thi cong. Cin c6 tong ti€n do yéu cau.

Can kiém tra tinh trang thuc t€ ciing nhu cac kich thudc va cao trinh tai hién
truong.

Trudc khi thi cong can nghién ciu rat k§ ho so thiét k& va cac yéu ciu ky
thuat trong bo hd so moi thau. Can kiém tra moi kich thudc va cao trinh
trong cac ban v€, chi y dam bao su trung khép cac dit liéu gitra cac ban vé
véi nhau.

Khi thdy nhiing diéu giita h6 so va thuc tién chua khép hodc thi€u sét can
ban bac cédch st Iy thong nhat vé nhitng khac biét phat hién duoc véi chu dau
tu trudc khi ti€én hanh cong viéc.

Can ¢6 k¥ su trién khai thiét k€ chi ti€t va qudn triét cac bién phap thi cong
méi dugc vach ¢6 tinh chit phuong huéng khi nop ho so thau. Phai ra xoat
lai tong tién do thi cong do H6 so mdi thau chi dinh dé phoi hop dong bo cac
khau tir xay dén lap nhiam vach k& hoach phéi hop trong téng tién do. Khi st
dung cdc ban thanh phdm thuong phdm hodc cdn ¢ thdu phu tham gia can
thiét lap ban v& chi dan thi cong hodc yéu ciu phoi hop bo sung trinh chi
dau tu duyét trude khi thi cong.

Trén cong trudong c¢6 nhi€u bén tham gia thi thong thuong bén thiu chinh 1a
ngudi duy nhat chiu trach nhiém vé bao dam phoi hop vé két cau, co khi va
céc cong tac k§ thuat khac nén khi ra soat tong ti€n do cin c6 cach nhin tong
quat. Néu cong truong don gian thi viéc t6 chic phoi hgp thudng do chii dau
tu truc tiép don doc.

Céc ban v& trién khai thi cong cin luu y dén cdc chi tiét k§ thuat sé dat trong
bé tong hoac khoi xay cling nhu cdc 16 chira dinh trude tranh duc déo sau
nay. Bén thiu chinh phai phat hién cdc sai s6t cua thiét k& vé su thi€u chi y
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phoi hop chung dé chi dau tu nhat tri truGe khi thi cong. Thong thudng céc
ban vé& phan xay chua di tAm bao quat cdc phan lip, phan trang bi ma qué
trinh thi cong phai phoi hop tao diéu kién dé tranh duc déo hodc di lam roi
phai lam lai hoac chinh stra.

1.2 Piéu cdn chii y chung vé an toan, bao ho khi thi cong :

Can thi€t luu tam dén tin hiéu an toan hang khong khi cong trinh thi cong
vuot 1én cao .Khi cong trinh xay dat do cao vuot qua 10 mét, phai lam va
thap dén va cdm cd d6 bdo hiéu do cao theo qui dinh an toan hang khong. C6
thé bo tri dén va cd do trén dinh cén truc thap hodc thap cao nhét cong trinh.
beén phai phat ra anh sang mau da cam va cé cong suat 16n hon 100 W. Chup
den trong sudt, khong can do sang do dén phat ra. Pén va cd ¢6 thé nhin thay
tir bat ky vi tri nao trén khong.

Phai lam bang bdo hiéu s6 tang dang thi cong va bao hiéu nhiing tang dudi
da thi cong. Ban hiéu viét chit ¢6 chiéu cao chit it nhat 1 mét, bé day nét chir
10 cm. Chit son mau dam khac biét mau v6i cac bo phan két cau chung
quanh chir.

Puong day dan dién di 10 tran khong duoc nam trong ving anh hudng cua
can truc. Cap dién va cac phuong tién vién thong di trong 6ng ngam theo
ding chi dan nghiép vu chuyén nganh.

Khi duong day cit ngang luéng van chuyén, dudng day trén khong phai dam
bao do cao theo qui dinh, duong cap ngam phai dat sau trén 1 mét so véi mat
dudng va phai dat trong trong ong bao ngoai bang thép hoic 6ng bé tong dé
bao vé.

Moi cong viéc gay 6n va chan dong lam anh hudng su nghi ngoi va yén tinh
ctia dan cu gan cong truong khong nén tién hanh tir 23 gio dén 5 gio sang.
Trong trudng hop khan thiét cin c6 su thoa thuan véi nhitng ho s& bi anh
hudng va rit han ché xay ra. Han ché€ t6i da viéc phat ra tiéng on clia may
bang cdc phuong tién giam chén ciing nhu clia cadc phuong tién loa dai.

Can tuan thi nghiém cdc quy dinh vé an toan , bao ho lao dong. Quan, 4o,
mil, gang tay, giay ung, kinh bao ho cho moi dang lao dong déu dugc trang
bi day du. Cac khu vuc nguy hiém nhu pham vi hoat dong cua cén truc, cia
mdy dao v cdc may moc khac, pham vi c6 thé c6 kha niang nguy hiém do
VAt trén cao rét xuéng, pham vi cé thé ré6t xuéng hé dao sau, cung truot dat,
déu c6 rao chan tam va ¢6 bao hiéu mau siac dén va cd ciing nhu duoc son
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theo quy dinh. Khong chat tai quanh mép ho sau. Nhitng san ¢6 do cao ho
trén 2mét can c6 lan can chong roi nga va ludi chan d& phia dudi. Noi lam
viéc phai dam bao do siang theo qui dinh va mitc 6n dudi mic quy dinh. Noi
phat sinh bui, hoi va mui doc hai, noi phat ra 4anh sang ho quang dién can
dugc che chan va cong nhan 1am viéc ¢ noi nay dugc trang bi mat na chuyén
dung.

Can tuan tha su quan 1y Nha nudc cua cac co quan quan 1y do thi .Viéc su
dung he duong, can cé su thoa thuan cua co quan quan ly tuong Gng va nén
han ché dén muc t6i thiéu.

1.3. Nhiing diéu can luu y ddc biét khi thi cong xdy chen.

Can khao sat va danh gia day da vé tinh trang cdc cong trinh hién hitu lién ké
ca vé phan néi ciing nhu phan chim dé c6 giai phdp thi cong va chi phi phi
hop, bao dam tuyét doi an toan cho cong trinh hién hitu . Viéc khao sat va
danh gid phai 1Am ding cdc qui dinh hién hanh, c6 ghi hinh anh dé luu trit va
lap bién ban c6 xac nhan day du cua cac bén lién quan.

Khi nghi ngd vé dia gidi va phan ngdm ctia cong trinh hién hitu s€ anh hudng
dén thi cong ciing nhu su an toan cho cong trinh hién hitu phai cung chu dau
tu thong nhat bién phdp giai quyét cling nhu vé kinh phi st 1y. Cin ban bac
va thong nhét ché€ do va trdch nhiém bao hiém cho cong trinh hién hitu va su
bao hi€ém nay c6 su tham gia clia co quan bao hiém chuyén trich.

Pé dam bao an toan tuyét doi khi gap cong trinh lién ké hién hitu qu4 réu ra,
c6 kha niang xap dé trong qu4 trinh thi cong, cin thong qua cht diu tu, ban
bac véi cht s& hitu cong trinh hién hitu giai phap hgp ly ma cac bén cung
chap nhan dugc. Viéc chong do cho cong trinh lién ké hién hitu trong qua
trinh thi cong 1a mot trong nhitng kha nang néu thiy can thiét.

Qua trinh thi cong ngoai viéc theo ddi kich thudc hinh hoc va bién dang cua
cong trinh xay dung con can theo ddi do bioén dang cua cong trinh lién ké
dé c6 giai phap ngan chin su co dang ti€c ¢6 kha niang xdy ra.

Vé6i moéng coc nhéi tao 16 kiéu xoay nén dé lai 6ng vdach cho nhitng coc sat
nha lién ké hién hitu. Méng coc nhoi dao bang mdy gau ngoam phai lam cir
chan du sau tai dudng phan gigi khu dat va khong nhat thiét thu hoi sau khi
lam xong mong cong trinh.

Ha mitc nuéc ngam khi thi cong xay chen thuong anh hudng dén su lin cong
trinh lién ké nén han ché€ hoic khong sir dung bién phdp ha nuéc ngdm vi ly
do an toan.
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Néu ¢ phan ngdm clia cong trinh lién ké hién hitu 14n vao mat bang thi cong
cn ban bac st ly truGe khi tién hanh thi cong phan nén moéng.

Khi cén neo tudng chin trong dt can duoc thod thuan cliia co quan hitu
quan va chu st dung dat lién ké.

Cong trinh xay dung nam cédch dé song nho hon 100 mét phai ¢ thoa
thuan cta co quan quan ly dé diéu vé cac bién phap thiét k€ va thi cong phan
ngam.

Khi thi cong sat nha bén c6 tai 16n tic dong 1én dat ciing nhu khi cong trinh
lam h6é méng sau hon ddy méng nha bén , can c¢6 bién phap chong thanh
vach béng cir thép hodc cir bé tong tng luc trudc dé gitt an toan khi thi cong
cong trinh cling nhu dam bao an toan cho nha lién ke. Thiét k& tudong clr phai
chd y dén vang chdng va neo dam bao bién dang trong pham vi dugc phép.
Bién phap can thong qua Chi nhiém du 4an va dugc phé duyét lam co s phap
ly dé thi cong.

Khi cong trinh vuot khoi diém cao nhét ctia cong trinh hién hitu lién ké sat 10
giGi hai bén cin 1am san che chian di dam bao an toan chong vita hodc vat
liéu roi truc tiép va cé thoa thuan cua chu cong trinh lién ké vé cac giai phap
thich hgp cho an toan.

Viéc 1am hang rao va pan6 gidi thiéu cong trinh phai tuan theo quy tic cua
thanh pho ( hang rao cao trén 2,5 mét, chic chan va kin khit, phan trén c6
doan chéch do chéch 30° huéng vao trong cong truong khong nho hon 0,5
mét ). V6i nha hién hitu lién ké khuyén khich 1am rao kin téi do cao theo quy
tidc chung va c¢6 su ban bac thong nhat v6i chl st dung nha lién ké vé céc
madt an toan va thich nghi trong qua trinh thi cong.

Khi ¢6 16i di lai cong cong khong thé tranh duoc ndm trong ving anh hudng
ctia pham vi thi cong can lam thanh 6ng giao thong an toan cho ngudi qua
lai. Ong nay duoc che chin an toan va c6 hai ddu phai nim ngoai pham vi
nguy hié€m.

Can che phu kin mat dan gido ngoai cong trinh bang luGi du kin va chic chian
dé dam bao khong roi rdc xay dung ra khoi khu vuc thi cong. R4c xay dung
tlr trén cdc tang cao dua xuodng bing thung kin do can ciu chuyén xuéng
hoic qua 6ng din kin ma dau duéi phai co vai bat chum sit dat dé giam toi
da luong bui gay trén cong trudong.
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Xe ché dat dao ra trong cong trudng va chat gay ban cho dudng pho phai kin
khit dé khong chay ra dudng pho, phai rira sach gdm va banh xe trudc khi lan
banh ra dudng cong cong.

Nuéc thai d6 ra cong cong cong phai gan lang can va bun, dat va duoc thoa
thuan cua co quan quan 1y nudc thai do thi.

Can thiét k€ tong mat biang cho nhiéu giai doan thi cong va tuan thi theo
thiét k& tdng mat bang nay nhim trdnh bay bira vat liéu va ciu kién ra dudng
cong cong, tranh hién twong phai di chuyén kho bai, san phuc vu thi cong
lam tang chi phi vé di chuyén ciing nhu tang hao hut thi cong.

Khi thiét k& cac bién phap thi cong nén st dung bé tong ché tron san va dua
vao vi tri cong trinh bang bom bé tong dé giam dén muc t6i da nhitng cong
viéc phai lam tai hién truong. Can gia cong nhitng ciu kién va ban thanh
pham tai dia di€ém khéac va chuyén chd dén lap tai hién trudng . Tranh thi
nhitng dién tich vira thi cong xong dé lam mat bang thi cong , gia cong
nhung phai tuan theo cic qui dinh ky thuat vé thoi gian dugc chat xép tai trén
san hoac mit bang.

Can t6 chic nhitng nhém duoc phan cong lam vé sinh cong nghiép , dam bao
mit bang thi cong an toan , sach s& , khong gay tai nan hay trd ngai cho thi
cong ti€p tuc ciing nhu thuan loi cho di chuyén trén mit bang.
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Chuong I
Cong tac chuan bi
Cong tac chudn bi & day duoc hiéu 1a chuén bi xay dung.
2.1 Kiém tra hién truong va ho so thi cong:

Viéc di chuyén, phd d& cong trinh cii & hién trudong khong nam trong doi
tuong cua gido trinh nady nhung phai hoan tat khi ban giao mat bang cho thi
cong.

Khi thi cong trén nén dat yéu phai gia c6 nhu gia tai, gia tai két hop bac thdm
hoiic cdc bién phdp khdc cin c¢6 ho so kiém tra do c6 két cua dat, ho so ghi
nhan nhiing dit liéu hién dat cia nén dat dugc co quan thu thap dit liéu phat
biéu bing vin ban, c6 su phé duyét dit lieu chinh thitc ctia chu ddu tu.

Nha thau phai kiém tra k§ mat bang dé ludong hét moi khé khan xay ra trong
quad trinh thi cong sau nay. Moi sai léch véi diéu kién ddu thau cin ban bac
v6i chil ddu tu d€ c6 giai phdp thoa ddng ngay trude khi thi cong.

2.2. Chudn bi mdt bang thi cong:

Giao nhan mdc gidi va cao trinh can tién hanh chu dao, c6 su ching kién va
xdc nhan cta chinh quyén dia phuong lién quan. Sau khi nhan dia giGi can
xay dung ngay rao chan bao vé khu vuc dugc giao.

Moc cao trinh phai duoc thiét 1ap chinh thic theo ding yéu cau ky thuat va
dugc rao chan bao vé, dé 1am cén ct thi cong sau nay.

Can st Iy ngay viéc thoat nudc mat bang. Viéc thoat nuéc mat bang gan lién
v6i cdc giai phdp tong mat bang xay dung giai doan thi cong phan ngim.

Moi di€u kién cung cap k¥ thuat cho thi cong nhu cép dién, nuGc, phuong
tien thong tin phuc vu thi cong duoc chudn bi trudc nhat. Pau cung cap ky
thuat phai dugc cht dau tu giao tai bién gidi cong truong. Néu nha thau nhan
luon ca khau cung cdp nay thi phan viéc ngoai dia giGi thi cong phai tié€n
hanh trudc khi trién khai tng mat bing thi cong.
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Cong trinh sir dung coc nhoéi va coc barrettes , tuong trong dat thi trong thiét
ké& thi cong, can thiét ké thu hoi dung dich khoan bentonite v6i hai y nghia
dam bao vé sinh cong nghiép va kinh t€. Tuy theo thiét k€& trinh tu thi cong
coc nhoi va tudng barrettes ma vach hé ranh thu hoi dich khoan ciing nhu vi
tri cac ho tach cat, may tach cat va may bom dich stir dung Iai.

Gan cong ra vao cla phuong tién van chuyén can lam hé thu nuéc da thi
cong va cau rua gam xe, rita banh xe 6 t6 chd dit trong qua trinh thi cong
phan ngadm dam bao vé sinh va an toan do thi. HO nay tach biét véi ho thu
hoi dich khoan.

Phai giit cho mat bang thi cong cdc giai doan ( ké ca thi cong phan ngam)
luon kho rdo va gon, sach.

2.3 Chudhn bi va xdy dung kho bdi :

Kho bai phai pht hgp véi cac yéu cau bao quan ciing nhu gia cong.

Kho, bai vat tu, thiét bi can sap x&p chu ddo, dé nhap xuat hang ciing nhu an
toan, bao quan tot, chong mat mat, hu hong. Phan nén kho, bai can cao rio,
khong bi ngap ting khi mua to va dai ngay. Kho bai phai bam 1ay duong, xa
dé thuan tién chuyén chd.

Bai ngoai troi phai lam ké, dém dé hang cat chita khong dat truc ti€p 1én nén.
Bai vat liéu roi phai cé nén tot , khong lin, khong tron véi vat liéu cét chia
va thu hoi dugc hét vat liéu. Kho thodng chi ¢6 mai ma khong c6 tudng phai
dam bdo mua, ning hit, roi vao trong lam bién d6i tinh chat ctia vat lidu cat
chita. Kho chita trong nha, nha phai thong thodng, c6 san ké. Su sap xé&p sao
cho hang cit chita dé tim, dé bao quan, nguyén tic 12 hang nhap trudc phai
dé 14y ra str dung truGc. Hé thong bao vé du chic chén, tin cdy, chong mat
mat. Can luu y dén nhitng hang c6 thé tu chdy, hoidc chdy duoc do kich thich
ctia nguén do con ngudi gay ra dé ¢ giai phdp ngin chin chdy né ding yéu
cau.

Nhitng hang c¢6 ché do bao quan riéng phai tuan theo nhitng yéu cau bao vé,
can cé giai phap cét chia riéng.

2.4 Chudn bi duong thi cong:

Tot nhat 1a két hop duong lau dai v6i duong thi cong. Nén lam nén duong lau
dai trudc dé sir dung trong qud trinh thi cong. Sau nay khi thi cong xong, chi
cn tu chinh phan nén chut it va lam 40 duong hoan chinh st dung lau dai .

Can chu y khau thoat nuéc cho duong thi cong tranh hién tugng Iin sut can
trd trong qua trinh thi cong. Khong nén vi ha tién chait it chi phi trong khau
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thodt nuéc nén dudng thi cong ma gay can trd thi cong va mat vé sinh cong
nghiép.

Puong 16 giao thong trong cong truong theo phuong ngang cling nhu phuong
thdng diing cho moi loai phuong tién ( ké ca ngudi di bo ) can dam béo chat
luong nén, diéu kién gin két d€ 6n dinh ciing nhu chiéu rong ngang va cic
trang bi che chin (lan can, luGi chan) du an toan, dim bao vé sinh cong
nghiép va thuan tién cho str dung.

Cac duong cap ( dién manh va dién yéu) , duong ong ( cap thai nudc va nang
luong , khi céc loai) dugc goi chung 1a dudong ky thuat khi cat ngang dudng
giao thong, phai bo tri 10 dan & du do cao an toan néu cic duong ay di trén
khong, néu duong k¥ thuat 8y di ngam thi phai bo tri di trong 6ng va chon da
do sau. buong 10 k¥ thuat can bo tri hop 1y, dam bao an toan chong tai nan.
Khi thiét k€ duong cho xe c¢O phai két hop nghién ctu dong thoi hé thong dan
k¥ thuat d€ dam bao van hanh cdc hé thong dugc thuan lgi va an toan.

2.5 Diéu kién vé sinh va an toan :

Cong truong can bo tri khu toilet ddm bao sach s€ va vé sinh. Khu toilet phai
& cudi gié va dh cao rdo sach s€, c6 nudc dap ung yéu cau co rira thuong
xuyén va c6 ranh thoat nudc. Puong vao khu toilet phai dé di, trén mat lat
gach hodc ldng vita xi mang , khong chi dé nén dat, tron truot khi troi mua.
C6 ch€ do dam bao vé sinh hang budi lao dong thé hién vian minh cong
nghiép.

Tram x4 cap ctu va bao dam stic khoé phai dé tim. Moi noi trén cong trudng
c6 thé nhin thay duoc vi tri tram x4 y t€ . Tai tram x4 phai ¢ bién hiéu , cO
hiéu mau trang c6 chit thap do gitta cd, ban dém phai c¢6 dén bdo hiéu . Vi tri
tram y t€, cap ctu phai gan duong di lai , tién st dung 6 tO6 cap ctru khi can
thiét cling nhu vi khi hau moi trudng dé chiu. Khong bd tri tram x4 gin cang
tin cling nhu noi phat sinh bui bam, tiéng 6n. Nén bo tri tram x4 gan noi truc
an toan lao dong chung cua cong truong. Can bo tri dién thoai, trang bi bod
dam dé str dung.

Mit bang khu vuc thao tidc cia mdy thi cong nhu can truc , mdy dao, cén
dugc rao chan tam thoi bang coc kim loai ¢6 chiang day thimg son van do-
trang dé€ gidi han pham vi di chuyén cua ngudi trén mét bing ciing nhu bao
hiéu nguy hiém. Khu vuc né min, khu vuc pha d& phéi c6 che chin dic biét
theo diéu 1¢ an toan riéng.

10
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Quanh h6 sau phai c6 rao chin dé ngudi khong bi tut nga xudng hé bat ngo.
Puoc 1am rao thua nhung thanh ngang cua hang rao phai c6 it nhat ba hang
ngang va phai son vin do - tring du gay chd y cho ngudi qua lai. Ban dém
phai c6 dén bao hiéu khu vuc rao.

HEét stc chd y dén an toan lao dong khi thi cong trén cao. Phai ¢6 lan can an
toan cho moi vi tri thi cong cé kha nang roi xuong thip. Can cé luéi che d&
nhitng noi thi cong mat ngoai trén cao. Gido mat ngoai can cé ludi boc bén
ngoai va c6 san d&, ngan vat liéu, rac roi tr trén cao xudng thap. San d&
khong thap hon vi tri thi cong qua 3 mét.

2.6 Lan trai, van phong :

Can bo tri tai van phong diéu hanh thi cong day du phuong tién lién lac doi
nodi va doi ngoai. Can trang bi dién thoai va may faximine, may tang am va
hé loa thong bdo ra hién truong.

Tai van phong k¥ thuat thi cong ngoai mot bo ho so ban vé thi cong diy du
dé k¥ su, k¥ thuat tra cttu bat ky lic nao phai cé th dé luu trit mot bo thiet ké
va ho so thi cong ddy du chi dé sir dung dic biét do 1énh k§ su trudng thi
cong. Cac tai liéu dia chat cong trinh va dia chat thuy van ( 1am theo TCXD
194:1997, Nha cao tang - Cong tac khao sat dia k¥ thuat ) phai bay & chdé ma
ngudi thi cong c6 thé 14y dé tham khao bat ky lic nao. Dung cu ki€m tra chat
luong bentonite ciing nhu cdc dung cu kiém tra don gian khdc nhu mdy
theodolites, niveleurs, thudc day, thude cudn, nivo, qua doi, thudc tam chuan
2m, 4m, . .. phai day du va san sang su dung duogc.

Phuong tién lién lac dién thoai, may faximile, e-mail va may tinh dién tu
luon ludn trong tinh trang san sang st dung duoc va c¢6 nguoi truc ban.
Phuong tién ra 1énh bing tiéng néi ( micro-ampli-loa - dai) luén trong tinh
trang van hanh duoc nhung phai han ch€ sir dung vi c6 thé gay su khong tap
trung cho cong viéc cua cong nhan. Nén trang bi bo dam noi bo dé diéu
khién tir trung tAm van phong k§ thuat dén céac k§ su, doi trudng thi cong &
céc vi tri trén khap cong truong.

K¥ thuat do dac k§ thuat phuc vu thi cong va nghiém thu tuan theo TCXD
203:1997, Nha cao tang - Ki thuat do dac phuc vu cong tac thi cong.
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Chuong I11
Thi cong phan ngam.

Trong diéu kién xay chen tai Ha noi, thanh phd H6 Chi Minh, nén thi
cong coc khoan nhoi hodc tudng barrette truéc khi dao dat lam dai va tang
ham néu co.

3.1 Thi cong coc khoan nhoi:
3.1.1. Diéu chung:

Thi cong coc khoan nhoi tuan theo TCXD 197:1997, Nha cao tang -
Thi cong coc khoan nhoi. TCXD 196:1997, Nha cao tang - Cong tac thir finh
va kiém tra chat luong coc khoan nhéi. TCXD 206:1998. Coc khoan nhoi -
Yéu cau vé chat luong thi cong.

Thi cong coc khoan nh6i con tuan thu cac yéu cau ghi trong bo ho so
moi thiu ctia cong trinh. Nhitng di€u ghi trong gido trinh nay duoc coi nhu
10i khuyén quan trong can dugc céc bén chu diu tu, bén thi cong va kiém tra
chat luong tham khao , néu chap nhan sé dugc coi la diéu kién hop dong.

Can lam t6t cong tac chudn bi trudc khi thi cong. Mt cét dia ting phai
treo tai phong k¥ thuat va hé so dia chat duoc dé lién ké . Ct khoan duoc 2m
sau cho moi coc ky su phai d6i chi€u giira 16p dat thuc t€ va dia tang do khao
sat cung cap. Khi ¢6 khac biét phai thong bao cho dai dién k¥ thuat cua chu
dau tu dé c6 giai phéap tng pho kip thoi.

Trudc khi thi cong can dé tai phong k§ thuat didy di dung cu kiém tra
chat Iuong dung dich giit thanh vach khi khoan.

Can pho bién ddy du qui trinh thi cong va cic yéu ciu k¥ thuat, cic
diéu kién an toan ciing nhu su phoi hgp cho moi thanh vién tham gia thi
cong trude khi bat tay vao cong tac.

Viéc ghi chép qua trinh thi cong can dugc thuc hién nghiém tdc theo
qui dinh va bang biéu trong TCXD 197:1997, Nha cao ting - Thi cong coc
khoan nhoi.

3.1.2. Trinh tu hop 1y tién hanh khoan nhéi nhu sau:
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(1). Tién hanh cdc cong tac chuin bi nhu 1am hé ranh va ho thu héi
dich khoan. Ch€ tao dich khoan. Dat 6ng dan dich khoan téi hé dao.

(2). Quy dinh so d6 di chuyén mdy dao theo trinh tu céc coc nhim
tuan tha nguyén tic k§ thuat va su hop 1y trong di chuyén mdy.

(3). Dinh vi 16 khoan ( nén st dung dudng bé tong cot thép ).

(4). Khoan moi khoang 1 mét dau.

(5). Lap va dua 6ng vach vao vi tri.

(6). Khoan tao 16 ¢6 sir dung dung dich giit thanh vach .

(7). Lap cot thép.

(8). Lap ong tremi va dng xuc khi

(9). Xuc rlra giam ham lugng cat trong 16 khoan

(10). D6 be tong

(11). Rut ong vach.

3.1.3. So d6 di chuyén 16 khoan trong qua trinh khoan nhiéu coc

L6 khoan méi phai cdch 16 khoan vira thi cong trong vong 7 ngay mot
khodang cach t6i thiéu 1a 3 1an dudng kinh coc nhéi dé tranh nhitng rung dong
anh hudng chat luong bé tong coc dang phat trién cudng do. Can so sdnh cac
phuong 4n di chuyén sao cho thi cong hop 1y vé sir dung trang thiét bi, tong
do dai may dao phai di chuyén 1a ngan nhat trong nhitng phuong 4n c6 thé dé
dat thoi gian nhanh nhat. Cling can chd y dén cac cong trinh l1an can, chiéu
cd dén cac yéu cau vé str dung va dam bao an toan cho cédc cong trinh nay.

3.1.4. Cong tac dinh vi

Heé thong moc chudn dugc vach vao noi khong dich chuyén qua qué
trinh thi cong, dugc sit dung thudng xuyén dé ki€m tra trong thoi gian thi
cong.

Nén lam dudng dinh vi miéng 16 khoan bing tdim bé tong cot thép
ghép hai nira 6m ngoai 6ng vach. TAm nay duoc thdo ra sit dung cho 16
khoan khac khi da khoan dugc sau dén hét tam ong vach.

3.1.5 Nguyén tac chinh vé thiét bi thi cong

Viéc chon mdy khoan nhoi phu thudc dudng kinh, do sau coc va tinh
chit cac 16p dat theo do sau... Can lua chon cong suiat may 16n hon stc lam
viéc thuc t€ xap xi 20%.

May méc can duge kiém tra k§ moi bo phan ( bo phan phat dong luc,
truyén dong, day cap, chot khép ndi, gau ...) truGe khi tién hanh cong tac
khoan.
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Nhitng mdy phu tro cho thi cong coc nhéi nhu mdy khudy tron
bentonite, mdy tach cdt khi phai thu héi bentonite, mdy nén khi dé xuc rira
h6 khoan phai duoc kiém tra dé van hanh tot truéc khi ti€én hanh mot 16
khoan.

3.1.6 Gii thanh véach va thai rira khi khoan du do sau

Doi véi 16p dat trén cing duoc goi 1a 16p mit , sir dung vach bang 6ng cudn
bang ton ¢6 chieu day ton 1a 8 ~ 20 mm. Dudng kinh trong 6ng ton nay bang
duong kinh coc. Ong vich nay dé lai trong dat khi coc thi cong sat ngay nha
lan can ké sat. Néu coc xa nha 1an can ké sat thi nén rit 1én sir dung cho coc
thi cong tiép . Néu rit 1én thi thoi diém rit 6ng 1a 15 phut sau khi d6 bé tong
xong. Néu dé cham sau 2 gid sé€ gap kho khan do hinh thanh luc bim dinh
gifra bé tong coc va vach nay.

Dung dich giit thanh khi ddo qua 6ng vach ton c6 thé sit dung mot
trong hai thit sau: dung dich bun bentonite hodc dich khoan supermud. Khi
str dung can doc ky huéng dan str dung cua ting loai theo ho so ban hang.

* Sit dung dung dich khoan bentonite:

Nén ché san dung dich khoan du dung cho mot ngay cong tic néu
dung bentonite. Sir dung bentonite cin c6 bé khudy tron bentonite va c6 sild
chita. Luong chia tai hién truong nén khoang st dung cho 3 dén 4 coc néu
kha nang thi cong dugc 3 ~ 4 coc.

Dung dich dugc tron trong mot bé c6 dung tich khoang 10 m? rdi bom
lén silo chia. Can dam bao nguon nudc da cip cho viéc ché tao dung dich.
Tai bé tron b6 tri mdy khuay dé tao duoc dung dich déng déu. Néu thu héi
dich khoan nén lam giau dich khoan ding lai bang ciach bom bentonite thu
héi vao bé tron va cho thém bentonite cho dat cac chi tiéu.

Di€u 2.6 cia TCXD 197:1997 néu cac yéu cau cta dich khoan.

* Str dung dung dich khoan SuperMud:

Viéc str dung chéit SuperMud dé 1am dung dich khoan 1a dang khuyén
khich. Liéu luong st dung 1a 1/800 ( supermud/ nudc). SuperMud la dang
chat déo trang, hoi nhio hoa tan trong nudc. SuperMud tao 16p vo siéu mong
gilt thanh vach.

SuperMud khong chia cdc thanh phan hod gy 6 nhiém moi truong
E.P.A.
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SuperMud khong bén, bi phan huy sau 8 gio sau khi ti€p xiic véi
Chlorine, Calcium.

Khong can ¢6 bién phap phong ho lao dong dac biét.

C6 thé hoa truc ti€p SuperMud vao nudc khong can khuay nhiéu hoic
chi can cho nudc chay qua SuperMud, khong ton silo chita. Nudc thai trong
h6 khoan ra thudng it khi thu héi va c6 thé xa truc ti€p vao cong cong cong
vi chita cin bun khong déng ké.

Stt dung SuperMud chi phi cho khau dich khoan thuong nhé hon su
dung bentonite.

Dé tao 4p luc ddy nguoc tir trong ho khoan ép ra thanh vach khong cho
xap thanh, can cung cap dich khoan giit cho cao trinh cia mat dung dich
trong 16 khoan cao hon miic nudc ngdm tinh & dat bén ngoai t6i thiéu 1a 1,5
mét. Thuong nén & miic cao hon 1a 3 mét.

Khi khoan dén do sau thiét k& can kiém tra do sau cho chinh x4c va
14y mau dung dich bentonite tai ddy 16 khoan dé ki€ém tra ham luong cét. Sau
khi ngimg khoan 30 phiit, ding gau day thoai vét cit lang dong.

Sau d6 tién hanh théi ria.

+ Théi gian théi rega : tai thilu 30 phit , trééc khi thai rga ph”i kilm
tra cYc Y4c tréng cda bi n bentonit theo cYe chxtifu ¥ nhu . Tiy t@h h@h
cYc thang sA kil m tra njy mj di bYo théi gian théi rea . Ph'i thai roa Y4R
khi %t cYc Yactrdng yAuc-u.

+ Chi O, trong théi gian théi rga ph’i ba sung liAn toc dung digh bi n
t6ci cho ¥8 sa bi n 1tn ¢t vi mi n khoan bUguY tr@h thai Y4y ho c hit ra.
ChiEu cao cdam’t trAn 1&p dung digh bi n ph”i cao hgn mdc ndéc ng- m &n
Yh cda khu vic ha khoan 1 1,5 m3 . N4 khang Y8 Yeecao njy cUkh’
n ng x°p thjnh vYch ha khoan do Yp IGc YAt vi ndéc bAn ngoji ha guy ra.
N/ khéang b"o ¥5m dung trang cda bi n téci nhd yAu ¢ u cfing gy ra x°p
vYeh ha khoan do Y4 kil n Yp Itc bAn ngoji ha.

VE Yeesiu Y&y cac khoan nhdi : do ngbéi thi/E kAchxYahh . Thang
thdéng ¥4 cac nfn Y4t trong I&p ct to h-t cUhjm I16i ng sBi cuaé kich thdec
h-t trAn 10 mm [én hen 20% t+ 1,5 Y4B 2 m3ttré |An .

TiEukiTn co thi cdat+ng cang tr@h , quyAEYAnh Yeesuu cda cac ph'i
theo t"i trang tinh toYh m;j mé&i cac ph'i chu .
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Su ¢6 hay gap khi khoan tao 16 1a xap vach do mic bentonite trong hd
thap hon mifc nuGc ngdm bén ngoai, phai nhanh chéng bd sung bentonite.
Bentonite loang qué cling gay xap vach.

Nhiéu khi khoan chua dén do sau thiét k€ gap phai thau kinh bun hay
thau kinh cudi s6i mat do day dac hoac c& hat 16n ( hién tuong tram tich day
ao ho xua). Khi gap tdi bun can str dung dung dich khoan c6 mat do 16n thém
dé khoan qua. Khi gip cuéi soi day dic hodc dudong kinh hat 16n can déi gau
khoan. Gau thing khong thich hop v6i dudng kinh cuoi soi c6 ¢& hat bang
1/2 chiéu rong khe hd nao dat. Truong hop nay phai ding gau xoin
(augerflight) hoac dung miii khoan duong kinh nhé duc qua 16p cudi soi.

3.1.7 Céangnghi I°p cét th3 :

Cat th3f trong cac khoan nhai spu It 0 ngh@ chli t'i mj chxcUtinh
chit cflu t-o . Tiy ngdéi thiEkAquy Yah nhdng thdéng th3 Tt khi 1jm ¥8
chiEu spu cda cac . Thanh th3 liEn hiln nay ch/A-o dji 11,7 m% nAn cat
th3f cda cac khoan nhéi hay chan | baé s cda 11 m3.

Cat th3p ¥®i ¢ khuy/Zh Yi thjnh lang t+ng ¥o-n 11,7 m3 . Khi ¥Bi c
ph3f sAth™ xuang ha khoan t+ng lang . Lang déeéi nai véi 1ang trhn theo
cYch buae khi ¥ th™ 1ang déeéi g-n h/E chifl dji , ng¥hg thanh ¥& ti 1An
vYch chang Ii aqualang ¥ buae ¥4 nai th3pe . Sau “AJth” tiZR . Tojn baeldng
th3p ¥8i ¢ mUk treo vj o mil ng v¥ch chang bing 3 sii F16 vi nhing sii njy
di ng ha quang %I n c°t % trééc khi 1y veh 1An .

Th3f dac cda lang th3 hay ding F25 ~ F28 , cYc thanh dac cYch
nhau 150 ~ 200 mm . $ai cUthl v¥ng tr¥n hay xo°n . f&éng kinh th3f Vi
hay ding F10~F 12

Khi ding may LEFFER dé khoan, phai treo 16ng thép vao méc cau
cta mdy dao. Khi thdo 6ng vo kiém miii dao dé cho ong ra sau khi dé bé
tong phai thao méc treo cot thép, sau dé lai phai moc treo lai khi xoay rit
nhiing doan ong ti€p truc. Néu thép ty xuong ddy ho khoan, phai cé tin hiéu
theo doi su ¢c6 mat cua cot thép tai vi tri. Néu thay thép c6 kha nang bi chim,
phai treo gilt ngay.

3.1.8 Cong nghé dé bé tong:

BA tang ¥Bi ¢ ¥4 khi Y% kil m tra ¥ses-ch ha khoan vj vilc %t cat
th3p.

Thééng 1°p |-i ang tr3fnie di ng khi thai reali ¢ trééc |jm ang din bA
tang .
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Cflp phai bAtang do thi ZEk/hpba thu®n va phai thong qua chii nhiém
du an.

"~ Neén dung bé tong ch€ tron sin thuong pham. Thudng dung ¢ phu gia
kéo dai thoi gian dong két dong thoi véi phu gia giam nude ( loai R4 cua
Sika vdi ty 1& #0,8 ~ 1% ) dé phong qud trinh van chuyén bi kéo dai cling nhu
cho doi tuyén thi cong tai cong truong.

} sesdt cda bAtang thdéng chan t+ 120 mm ¥#B 160 mm % Y 6ng
YhE kil n thi cang ( workability ) . N khéang ¥8 Ysesot theo yAu ¢ u mj
16i ng ndec ¥+ voi t qua moc cho ph3f ph'i ding pho gia hUa dAo . Khang
nfn ¥4 Yeesdt quYlén (quY160 mm) sA"nh hdéng ¥4R chit 16i ng bAtang.

(i) ThiZEbUsa dong cho cang tYc bAtang :

- BAténg ch/ram s*n ché ¥#A bing xe chuyAn dong ;

- Ong dtn bAtang t+ phi u ¥ xuang Yeespu yAu ¢ u ;

- Phi u hong bAtang t+ xe ¥ nai veéi ang dtn ;

-GiY¥& angvj phiu. GiYnjy ¥amat" étrin.

(ii) CYc yAu ¢ u ¥ bAtang :

- Bé tong dén cong cong trudng dugc ngan lai d€ kiém tra : pham chat
chung qua quan sdt bang mat. Ki€ém tra do sut hinh con Abrams va dic méu
dé kiém tra phd huy mau khi dén tu6i.

- Ong d'n bAtang ¥8i c ni t b#ng bao t'i chita vita déo ximang cat 1:3
ho c nit bang t1i nylang chda h-t bat xap ¥4 tr¥hh s t-o nfn nhang t1 i khi
trong bAtang I7 ¢ ¥& ban %2u . Ni t njy SAbUbAtang Y4y rakhi %4i.

- MiTng ddéi cda ang dtn bAtang luan ngep trong bAtang tai thilu I
1 m3 nhéng khang nfn spu hen 3 mét.

- Khi ¥4 bAtang , bAtang ¥8i ¢ ¥®a xuang swu trong 1Yng khai bA
tang, qua mil ng ang sAtrj n ra chung quanh , npng ph- n bAtang Y48 I7 ¢ %2 u
1An trAn | bAtang ¥8i ¢ nung t+ ¥4 1An trAn . Nhd th& chxcUmae 1&p trin
ci ng cda bAtang ti4 xi ¢ véi ndéc , cYn bAtang git nguyAn chit 161 ng nho
khi chA-o.

- Ph, m cfp cda bAtang tai thilu |j C 25 ( td¢ng ¥Bcng mYe 300 thi
nghil m theo mtu |1°p phégng ).

- BAtang ph'i Y& Y48 Y8 Yeecao . Khi rlh mAcuéi ¢ing , ITc npng ri't
vYch ¥8i ¢ 1,5 m3t nAn ¥4 thAm bAtang ¥4 bi vjo chd bAtang ch'y lan vjo
nhiing hac quanh vYch ¥8i ¢ t-o nfn, na cU, khi khoan suu . Can dé cho bé
tong trao khoi 6ng vach khoang 20 ~ 30 cm vi day la 16p bé tong ti€p xic véi
bentonite so rang chat luong xau.
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3.2 Kiém tra trong qud trinh thi cong coc khoan nhéi :

Cac dac trung k§ thuat dung kiém tra cdc khau trong qua trinh thi
cong coc nhoi va coc, tuong barrette chli yéu nhu sau:

(1) 1 ctréng Yah vlcda cac vi kilmtra
* Ddc trung:
-VUrl cac c ncovjo hl troc cang tréh v hi troc gac .
- Cao tr@h m” t ha khoan
- Cao trdh m” t Y4tt t-i n¢i cUh& khoan
- Cao tr@h ¥4 ha khoan

* Kilmtra:

- Di ng mYy kinh v@vj thdy b@h kil m tratheo nghil p vo Yo %c .

( Ngdéi thic hiln nhiTm vo ¥ ¥%c ph'i cUchdng chxhjnh nghE Yo
Y%c).

(2) 1 ctréng h@h hac cdaha khoan vi kilmtra:

*1 ctrong:

- 1 6éng kinh ha khoan ho” ¢ sAlj ¥®éng kinh cac .

- } senghi Ang 10 thuy AEcda cac . T aenghiAng thic tA&
- ChiEu spu 1& khoan |G thuy 4, chiBu spu thic t4E

- ChiEu dji ang vYch.

- Cao tr@h ¥hh vj chun ang vYeh .

* Kilmtra:

t 0 %c bing thdec vi mYy Yo L4c .

Ph"i thac hil n nghiAm ti ¢ quy ph-m ¥ kich thdéc h®h hac vj dung
sai khi Yo kilm .

(3) 1’ ctrdng ¥a chit cang tr@h :

*$ ctrdng :

-C0O 2 m theo chiEu spu cda ha khoan I-i quan sat thuc t€ va mat” lo-i
1t g p ph’i khi khoan ¥ Y&i chi/a veéi tji lilu ¥4 chiit cang tr@h ¥8i ¢ c¢
quan kh"o sYt ¥ chfit bYo thang quam’t c°t I& khoan th mdY & lpn c°n .
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Ph"i ¥3m b o tinh trung thiic khi quan st . Khi thfy khYc véi tji liTu
kh'o st ph”i bYo ngay cho bAn thi kA bin td vin kil m Yahh %4 cUgii
phYp sa 10 ngay .

(4) $ ctrdng cdabi n khoan :

* 1 ctrong :
Nhd cYc chxtifu ¥ biE: Dung trang , ¥enhét , hjm I6i ng ctt , [ép
vbbYm thjnh vch ( cake) , chxsa lac, YaepH .

* Kilmtra:
TrAn hiTn trééng ph”i cUmae baedong co thi nghifm 44 kil m tra cYe
chxtifu cda dung dlgh bi n bentonit .

(5) T ctrong cdacét th3p vi kiimtra:

* 1 ctrong:

- Kich thdéc cda thanh th3f t+ng lo-i s dong

- H®h d-ng phi hi p véi thi kA

- Lo-i th3p se dong ( m= hilu , h@h d-ng m"t ngoji thanh , cYc chx
tiAu cg 10 ¢ n thiEcdalo-i th3p Yang sg dong ).

- CYch té hi p thjnh khung , 1ang vj vUri tégng Y8i gi+a cYe thanh .

-t aes-ch (gx, bYmbin, bYm b, n), khuyZEt°t cUd6ei moc cho ph3f
khang .

- CYc chi tiAchan ng- m cho kZEcu ho” ¢ cang vil c tiAa theo : chi ti&E
% sau hin, mlc s°t, chpn bu lang , ang quan sYt khi di ng kiém tra siAu pm
, di ng kiém tra phthg x- (carrota).

* Kilmtra:

Quan sYt bing m°t , Yo b#ng thdec cuam ng°n , thi nghilm cYe tinh
chfit c¢ 10 trong phng thi nghil m , néu can.
(6) 1 ctrong vEbAtang vi kilmtra:

* 1 ctrong :
- Thinh ph-n, cfp phai .
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- Chitt 181 ng cat liTu lén , cat liTu mw ( kich thééc h-t , ¥¥ gac , Yee
1*n cYe h-t khang Y2t yAu ¢ u , ¥es-ch véi chft bYm b, n)

- Xi mng: ph,mcYp, cYc chxtifu c¢ 10 ,cYe hjm 181 ng cUh-i : kiEm
, sunph't ...

- N&éc : chfit 16i ng

- Pho gia: cYe chxtiAu kp thu°t , chéng chxcda nhj s n xuft .

- e S0t cda hén hi p bAtang , cYeh 11y Yeesot .

- LYy mtu kil m trachft 16i ng bAtang ¥»hUa cong .

- Kil m travil ¢ ¥ bAtang ( chiBi cao ¥4, cat ¥4nh cac , chifl dji cac
trééc hojn thil n , khai 161 ng |0 thuy&Etégng 6ng , khai 181 ng thic t/E Ysedd
givathuc tAv; 10 thuy4...)

- $8éng cong Y& bAtang ( quan hi khai 16i ng - chiEu cao Y& ki t+
¥y cactré 1An)

* Kilmtra:

Chong chxvEvet liTu cdanci cung cp bAtang

ThiZEk/Ah;jnh ph-n bAtang cUsi thba thu°n cda bAn kp thuet kil m
trachft 16i ng .

} 2esdt cda bAtang.

CYch Iy mtuvi quYtr@h Iy mtu.

Kil m tragifly giao hjng ( tich kAgiao hjng)

Bién ban chong ki vilc 3% mtu.
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3.3. Cong nghé kiém tra chdt luong coc nhoi chii yéu nhu sau:

Kiém tra chat lugng
coc khoan nhoi

l l

Trong qué trinh thi cong Khi da lam xong coc
Cac qua trinh: Kiém tra chat luong
nén:
* Chuén bi * C4c phuong phdp tinh
* Thir coc kiéu phan tich
* Khoan tao 16 dong luc (PDA)
* Hoan thanh khoan Kiém tra chat luong
coc:
* Cot thép * Khoan lay mau
) * Thi nghiém coc toan
* Po bé tong ven (PIT) hoac am doi
(PET)
* Phd déu coc * Thi nghiém siéu am, vo
tuyén, phong xa, hiéu
* Dai coc ting dién - thuy luc, do
song ung sut.

Céc yéu t0 chu yéu anh hudng chat lugng coc nhoi
* Piéu kién dia chat cong trinh va dia chat thuy van.
* Trang thié€t bi thi cong
* Cong nghé thi cong.
* Chat luong cua timg cong doan thi cong.
* Vat liéu thi cong.

Viéc kiém tra k§ chat luong thi cong ting cong doan s& 1am giam
dugc cc khuyét tat cia san pham cu6i ciing ciia coc nhoi.
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Can luu y cdc khuyét tdt cé thé' :

+ Trong khau chuén bi thi cong chua tot nhu dinh vi h6 khoan khong chinh
xac dan dén sai vi tri.

+ Trong khau thi cong : Cong doan tao 16 dé xap vach, dé co tiét dién coc, dé
nghiéng coc qud mic cho phép. Nhiéu khi thi cong chua dén chiéu sau tinh
todn ma bén thi cong da dimg khoan dé 1am cac khau ti€p theo, cé khi su
dimg nay dugc dong tinh ctia nguoi giam sat hoac thiét k€ khong cé kinh
nghiém quyét dinh ma khuyét tat nay chi duoc phat hién la sai khi thir tai khi
da ngay.

Cong doan do bé tong khi day ho khoan con bun ling dong, riit 6ng
nhanh lam cho chat lugng bé tong khong dong déu, bi tdi bun trong than coc.
C6 khi dé than coc bi dit doan.

Cong doan rit ong vach ¢6 thé 1am cho coc bi nhdc 1én mot doan. coc
bi thét tiét dien.

Nhitng khuyét tat nay trong qua trinh thi cong c6 thé giam thi€u dén
t0i da nho khau kiém tra chat luong dugc tién hanh ding thoi di€ém, nghiém
tic va theo ding trinh tu k§ thuat, sit dung phuong tién kiém tra dam bdo
chuan x4c.

Kiém tra chat luong sau khi thi cong nham khang dinh lai stc chiu tai
da tinh todn phi hop vé6i du bdo khi thiét k€. Kiém tra chét luong coc sau khi
thi cong 1a cach lam thu dong nhung can thiét. C6 thé kiém tra lai khong chi
chat luong chiu tai cua nén ma con ca chat luong bé tong cua ban than coc
nita.

Kiém tra trudc khi thi cong:

(i) Can lap phuong an thi cong ty my, trong dé 4n dinh chi tiéu k§y
thuat phai dat va cac buéc can kiém tra cling nhu su chuén bi cong cu kiém
tra. Nhitng cong cu kiém tra da duoc co quan kiém dinh da kiém va dang con
thoi han str dung. Nhat thi€t phai dé thudng truc nhitng dung cu kiém tra chat
lugng nay ké véi noi thi cong va ludn ludn trong tinh trang san sang phuc vu.
Phuong an thi cong nay phai dugc tu van giam sat chat luong thoa thuan va
k¥ su dai dién cht dau tu 1a cht nhiém du 4n dong y.

(ii) Can c6 tai licu dia chat cong trinh do bén khoan tham do da cung
cép cho thiét k&€ dé ngay tai noi thi cong sé€ dung doi chiéu véi thuc t€ khoan.
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(iii) Kiém tra tinh trang van hanh ctia may thi cong, day cdp, day cu,
bo phan truyén luc, thiét bi ham, cdc phu tung may khoan nhu bap chuot,
gau, rang gau, cdc may phu trg phuc vu khau bun khoan, khau loc cat nhu
may bom khuay bun, may tach cat, sang cat.

(iv) Kiém tra ludi dinh vi cong trinh va ting coc. Kiém tra cdc moc
khong ché nidm trong vd ngodi cong trinh, ké ca cdc moc khong ché nim
ngoai cong truong. Nhitng mdy do dac phai duoc kiém dinh va thoi han dugc
str dung dang con hiéu luc. Nguoi tién hanh cdc cong tac vé xac dinh cic dac
trung hinh hoc ctia cong trinh phai 12 ngudi duoc phép hanh nghé va c6
ching chi.

Kiém tra trong khi thi cong:

Ngoai nhitng diéu néu trong phan 3.2 trén, q4 trinh thi cong can kiém
tra chat ché ting cong doan da yéu cau kiém tra:

(i) Kiém tra chat luong kich thuéc hinh hoc. Nhitng s6 liéu can duoc khang
dinh: vi tri tung coc theo hai truc vuong goéc do ban vé thi cong xac dinh.
Viéc kiém tra dua vao hé thong truc goc trong va ngoai cong truong. Kiém
tra cac cao trinh: mat dat thién nhién quanh coc, cao trinh mat trén ong vach.
Do thang ding clia 6ng vach hoic do nghiéng can thiét néu duoc thiét ké
ciing cin kiém tra. Bién phdp kiém tra do thang diing hay do nghiéng nay da
giai trinh va dugc k¥ su dai dién chi dau tu duyét. Ngudi ki€ém tra phai c6
chiing chi hanh nghé do dac.

(ii) Kiém tra cdc dic trung clia dia chat cong trinh va thuy van. Cit khoan
dugc 2 mét can kiém tra loai dat & vi tri thuc dia c6 ding khép véi bao cdo
dia chit cta bén khao sat da 1ap trude day khong . Can ghi chép theo thuc t&€
va nhan xét nhitng diéu kh4c nhau, trinh bén k§ su dai dién cha dau tu dé
cung thiét k€ quyét dinh nhiing diéu chinh néu can thiét. Pa c6 cong trinh
ngay tai Ha noi vao cudi nam 1994, khi quyét dinh ngiing khoan dé€ 1am ti€p
céc khau sau khong d6i chi€u véi mat cat dia chat cling nhu nguoi quyét dinh
khong am tudng vé dia chit nén da phai bo hai coc da dugc do be tong
khong dam bao do sau va két qua ép tinh thir tai chi dat 150% tai tinh toan
coc da hong.

(iii) Kiém tra dung dich khoan truéc khi cap dung dich vao ho khoan, khi
khoan du d¢ sau va khi xuc rtra 1am sach ho khoan xong.
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(iv) Kiém tra cot thép trudc khi tha xuoéng ho khoan. Céc chi tiéu phai kiém
tra 1a duong kinh thanh, do dai thanh chu, khoang cach giita cac thanh, do
sach dau ma&.

(v) Kiém tra ddy ho khoan: Chiéu sau ho khoan dugc do hai 14an, ngay sau
khi vira dat do sau thiét k€ va sau khi d€ lang va vét lai. Sau khi tha c6t thép
va tha ong trémie, truéc lic d6 bé tong nén kiém tra dé xdc dinh 16p cin
lang. Néu can c¢6 thé 14y thép lén, 14y ong trémie lén dé vét ti€p cho dat do
sach ddy ho. DE day ho khong sach s& giy ra do lun du qua miic cho phép.

(vi) Kiém tra cic khau cuia bé tong trudc khi d6 vao ho. C4c chi tiéu kiém tra
la chat luong vat liéu thanh phan cua bé tong bao gom co6t liéu, xi mang,
nuéc, chat phu gia, cdp phoi. Dén cong trudong tiép tuc kiém tra do sut
Abram's, dic mau dé€ kiém tra s6 hiéu, so bo danh gid thoi gian so ninh.

(vii) Céc khau can kiém tra khac nhu nguén cap dién nang khi thi cong, kiém
tra su lién lac trong qud trinh cung ung bé tong, kiém tra do thong clia mang
, muong dén dung dich trao tir ho khi d6 bé tong ...

Cdc phuong phdp kiém tra chdt luong coc nhoi sau khi thi cong xong:

Kiém tra chat luong coc khoan nhéi dua vao TCXD 196:1997, Nha
cao ting - Cong tdc thir finh va kiém tra chét luong coc khoan nhéi. Tiéu
chuén ndy méi dé cap dén ba loai thii: nén tinh, phuong phdp bién dang nho
PIT va phuong phap siéu am.

Nhitng phuong 4n c6 thé sit dung do chti nhiém du 4n quyét dinh:

(i) Kiém tra bang phuong phdp tinh :
Phuong phdp gia tdi tinh :

Phuong phap nay cho dén hién nay duoc coi la phuong phap truc quan,
dé nhan thitc va dang tin cdy nhat. Theo yéu cau cua chii dau tw ma c6 thé
thuc hién theo kiéu nén, kéo doc truc coc hodc day theo phuong vuong géc
vGi truc coc. Thi nghiém nén finh dugc thuc hién nhi€u nhat nén chu yéu dé
cap 6 day la nén tinh.

C6 thé chon mot trong hai qui trinh nén tinh chu yéu duoc sir dung 1a
qui trinh tai trong khong doi ( Maintained Load, ML ) va qui trinh toc do
dich chuyén khong déi ( Constant Rate of Penetration, CRP ).

Qui trinh nén vdi tai trong khong doi (ML) cho ta danh gid kha ning
chiu tai cua coc va do lin cua coc theo thoi gian. Thi nghiém nay doi hoi
nhi€u thoi gian, kéo dai thoi gian téi vai ngay.
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Qui trinh nén véi toc do dich chuyén khong doi ( CRP) thudng chi
dung danh gia kha nang chiu tai giéi han cua coc, thuong chi can 3 dén 5

gio0.

Nhin chung tiéu chudn thi nghiém nén tinh ciia nhiéu nudc trén thé
gidi it kh4c biét. Ta c6 thé so sanh tiéu chudn ASTM 1143-81 ( Hoa ky), BS
2004 ( Anh) va TCXD 196-1997 nhu sau:

Qui trinh nén cham véi tai trong khong doi

Chi tiéu so sainh | ASTM D1143-81 BS 2004 TCXD 196-1997
Tai trong nén t6i 200%Qa* 150%Qa~200%Q 200%Qa
da, Qmax a
bo 16n cap tang 25%Qa 25%Qmax
tai 0,25 mm/h 25%Qa 0,10 mm/h
Toc do lun 6n 0,10mm/h
dinh qui uéc 200%Qa va (100%&200%)Q
Cap tai trong dac 12£ t £24h 100%Qa, a
biét va thoi gian 150%Qa = 24h
gilf tai cta cap do 50%Qa vGit3 6h
Do 16n cap ha tai 25%Qmax

25%Qa

Qui trinh t6c do chuyén dich khong déi

Chi
sanh

tiéu  so

ASTM D 1143-
81

BS 2004

TCXD 196-1997

Toc do chuyén
dich

Qui dinh vé dimng
thi nghiém

0,25- 25mm/min
cho coc trong dat
sét
0,75~2,5mm/min
cho coc trong dat
roi

Pat tai trong giGi
han da dinh truéc

Chuyén dich dat
15%D

Khong thé qui
dinh cu thé

Pat tai trong giGi
han da dinh truéc
Chuyén dich ting

trong khi luc
khong tang hodac
giam trong

khoang 10mm
Chuyén dich dat
10%D

Chua c6 qui dinh
cho loai thir kiéu
nay.

Ghi chid: Qa = kha nang chiu tai cho phép cua coc
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Vé doi trong gia tai, c6 thé s dung vat niang chat tai nhung ciing ¢
thé sir dung neo xuong dat. Tuy diéu kién thuc t€ cu thé ma quyét dinh cach
tao doi trong. Véi stic neo kha 16n nén khi st dung bién phap neo can hét stc
than trong.

Pai bo phan cac cong trinh thir tai tinh dung cach chat vat nang lam
doi trong. Cho dén nay, chi c6 mot cong trinh dung phuong phép neo dé thur
tai d6 1a cong trinh Grand Hanoi Lakeview Hotel & s6 28 duong Thanh nién
do Cong ty Kinsun ( Théi lan) thudc tap doan B&B thuc hién.

Do chiing ta chua cé qui pham dinh ra chat lugng coc khi thir xong
nén cin ban bac théng nhat trude v6i chi dau tu dé xdc dinh céc tiéu chi chat
luong trude khi thi cong.

Phuong phdp gia tdi tinh kiéu Osterberrg:

Phuong phép nay khd méi véi th€ gigi va nudc ta. Nguyén tic cla
phuong phép 12 d6 mot 16p bé tong du day dudi ddy r6i tha hé hop kich ( O-
cell ) xudng d6, sau d6 lai d6 ti€p phan coc trén. He diéu khién va ghi chép
tlr trén mat dat. S dung phuong phéap nay c6 thé thi nghiém riéng biét hoic
dong thoi hai chi tiéu 1a stc chiu mili coc va luc ma sat bén cua coc. Tai thi
nghiém c6 thé dat dugc tir 60 tan dén 18000 tan. Thoi gian thi nghiém nhanh
thi chi can 24 gio, n€u yéu cau ciling chi hét t6i da 1a 3 ngay. Do sau dat trang
thiét bi thi nghiém trong méng c6 thé t6i trén 60 mét. Sau khi thir xong, bom
bé tong xuong lap hé kich cho coc dugc lién tuc.

(Tién si Jorj O. Osterberg la chuyén gia dia ky thuat c6 tén tudi, hién
song tai Hoa ky. Ong hién nay ( 1998 ) vé huu nhung 1a gido su danh du cta
Northwestern University, Vién si Vién Han lam K¥ thuat, 1985 la giang vién
truong Tersaghi, nam 1988 1a thanh vién Vién nén méng sau. Nam 1994
phuong phép thtr tinh Osterberg ra doi véi tén O-Cell , dugc cap chiing chi
NOVA. Chiing chi NOVA 1a dang dugc coi nhu giai Nobel vé xay dung cla
Hoa ky.

Phuong phdp thir tinh O-Cell ¢6 thé dung thir tai coc nhdi , coc dong,
twdng barettes, thi nghiém tai & hong coc, thi nghiém & coc 1am ki€u gau
xoay ( Auger Cast Piles ).

Nuéc ta da c6 mot s6 cong trinh sir dung phuong phdp thir tai tinh kiéu
Osterberg. Tai Ha ndi c6 cong trinh Thap Vietcombank , tai Nam bd c6 cong
trinh cAu Bic My thuan da sir dung cdch thir coc kiéu nay).

(ii) Phuong phdp khoan ldy mdu & 16i coc:
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Dung mdy khoan d4 dé€ khoan vao coc, c6 thé 14y mau bé tong theo
duong kinh 50~150 mm, doc sudt do sau du dinh khoan.

Néu duong kinh coc 16n, c6 thé phai khoan dén 3 16 nim trén clng
mot ti€t dién ngang mdi tam c6 khdi niém vé chat luong bé tong doc theo
coc.

Phuong phép nay c6 thé quan sét truc ti€p dugc chat luong bé tong doc
theo chiéu sau 16 khoan. Néu thi nghiém phd huy méu c6 thé bi€t dugc chat
luong bé tong cua mau. Uu diém ctia phuong phap 1a truc quan va kha chinh
xdc. Nhuogc diém 1a chi phi 1ay méu kha 16n. Néu chi khoan 2 16 trén tiét dién
coc theo chiéu sau ca coc thi chi phi xap xi gid thanh cua coc. Thudng
phuong phép nay chi giai quyét khi bang cdac phuong phap khac di xac dinh
coc ¢ khuyét tat. Phuong phdp nay két hop kiém tra chinh xdc hod va su
dung ngay 16 khoan dé bom phut xi méng cttu chita nhitng doan hong.

Phuong phap nay doi hoéi thoi gian khoan 18y mau 1au, qua trinh khoan
ciing phtic tap nhu phai dung bentonite dé tong mat khoan 1én b, phai 14y
mau nhu khoan tham do da va tdc do khoan khong nhanh 1am. Phuong phép
ndy c6 uu diém 1a c6 thé nhan dang duoc ngay chat luong ma chi yéu 1a do
chac dic clia bé tong. Néu dem mau thir nén phd huy mau thi c6 két qua sic
chiu ctia mau . Tuy phuong phép phtc tap va ton kém nhung nhiéu nha dau
tu van chi dinh phuong phap nay.

(iii) Phuong phdp siéu dm:

Phuong phap thir 1a dang k§ thuat danh gia két cdu khong pha huy
mau tht ( Non-destructive evaluation, NDE ). Khi thr khong 1am hu hong
két cau, khong 1am thay d6i bat ky tinh chat co hoc nao cia mau. Phuong
phap duoc Chau Au va Hoa ky sir dung kh4 phd bién. Céch thir thong dung 12
quét siéu am theo tiét dién ngang than coc. Tuy duong kinh coc 16n hay nho
ma b6 tri cac 16 doc theo than coc truée khi do bé tong. Ld doc nay c6 dudng
kinh trong xap xi 60 mm vo 16 12 6ng nhua hay 6ng thép. C6 khi ngudi ta
khoan tao 16 nhu phuong phap kiém tra theo khoan 16 néi trén, néu khong dé
16 trudc.

Dau thu phat ¢ hai kiéu: kiéu dau thu riéeng va dau phat riéng, kiéu
dau thu va phét gan lién nhau.

Néu duodng kinh coc 1a 600 mm thi chi can bo tri hai 16 doc theo than
coc doi xiing qua tam coc va nam sat c6t dai. Néu duong kinh 800 mm nén
b6 tri 3 16. Dudng kinh 1000 mm, bo tri 4 16... Khi thir, tha dau phat siéu am
xuéng mot 16 va diu thu & 16 khac. Pudng quét dé kiém tra chat lugng s& 1a
duong noi gitta dau phat va dau thu. Qua trinh tha dau phat va dau thu can
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dam bao hai ddu nay xuéng ciing mot toc do va luon luon nam & cuing do sau
so vOi mat trén cuia coc.

Qui pham ctia nhiéu nudc qui dinh thi nghiém ki€m tra chat lugng coc
bé tong bang phuong phdp khong phd huy phai 1am cho 10% s6 coc.

(iv) Phuong phdp thit bang phéng xa ( Carota ):

Phuong phap nay la mot phuong phap danh gia khong pha huy mau
thir ( NDE- non destructive evaluation ) nhu phuong phap siéu am. Cach
trang bi dé thi nghiém khong khdc gi phuong phdp siéu am. Diéu khac 1a
thay cho dau thu va dau phat siéu am la dau thu va phat phong xa. Nudc ta
da san xuat loai trang bi nay do mot co s& cua quan doi tién hanh.

Giong nhu phuong phdp siéu am, két quéa doc biéu dé thu phéng xa cé
thé biét duoc noi va mic do ctua khuyét tat trong coc.

(v) Phuong phap do dm doi:

Phuong phép nay thi nghiém kiém tra khong phd huy mau dé biét chat

luong coc , coc nhoi, coc barrettes. Nguyén 1y 1a sit dung hién tuong am doi
( Pile Echo Tester, PET ). Nguyén tic hoat dong cuia phuong phdp 1a go bang
mot bida 300 gam vao dau coc, mot thiét bi ghi gan ngay trén dau coc 4y cho
phép ghi hiéu Gng am doi va mdy tinh st Iy cho két qua v€ nhan dinh chat
luong coc.
May tinh sir dung dé sir 1y két qua ghi duoc vé am doi 1a may tinh c4 nhan
tieu chudn ( standard PC ) , st dung phan cing bd sung t6i thi€u, moi tin
hiéu thu nhan va st Iy qua pham mém ma phin mém nay c6 thé nang cap
nhanh chéng, tién loi ngay ca khi lién hé bang e-mail v6i trung tam
GeocomP. Pham mém dua vao co s& Windows theo chuin van hanh hién dai,
duoc nghién cttu phit hop véi su hop 1y t6i da vé cong thai hoc (ergonomic).

Mot ngudi lam duoc cac thi nghiém vé am doi v6i nang suat 300 coc
mot ngay.

Khi can thiét nén ti€p xdc vé6i http://ww.piletest.com/PET HTM ta c6
thé doc dugc két qua chuan muc khi thir coc va dugc cung cap mién phi phan
mém cap nhat theo dudong e-mail.

Véi su tién loi 1a chi phi cho kiém tra hét stic thdp nén c6 thé dung
phuong phdp nay thi nghiém cho 100% coc trong mot cong trinh. Nhugc
diém cuia phuong phép 1a néu chiéu sau cua coc thi nghiém qué 20 mét thi do
chinh xac ctia két qua la thap.

(vi) Cdc phuong phdp thir dong:
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C6 rat nhiéu trang thiét bi dé thir dong nhu mady phan tich dong coc dé
thr theo phuong phap bién dang 16n ( PDA), may ghi két qua thu theo
phuong phap bién dang nho (PIT), may ghi saximeter, may phan tich hoat
dong cua bua ( Hammer Performance Analyzer, HPA ), may ghi két qua géc
nghiéng cua coc ( angle analyzer), mdy ghi két qua déng coc ( Pile
installation recorder, PIR ), mdy phan tich xuyén tiéu chuan ( SPT analyzer)

* May phan tich coc theo phuong phap bién dang 16n PDA c¢6 loai méi nhat
1a loai PAK. May nay ghi cac thi nghiém ning cho moi truong xay dung 4c
nghiét. May nay ghi két qua ctia phuong phap thir bién dang 16n cho cong
trinh nén moéng, cho tham do dia ky thuat . Phan mém st 1y rat dé tiép thu.
So lieu duoc tw dong luu gitt vdo dia dé st dung vé sau. Chuong trinh
CAPWAPG cai dat dugc vao PAK nén viéc danh gia kha nang toan ven va
kha nang chiu tai cua coc rat nhanh chong.

* Sir dung phuong phap thur Bién dang nho ( PIT ) 1a cach thit nhanh cho s6
16n coc. Phép thir cho biét chat luong bé tong coc ¢6 tot hay khong, tinh toan
ven cua coc khi kiém tra cdc khuyét tat 16n cua coc. Céc loai may phan tich
PIT dung nguon nang luong pin, co dong nhanh chéng va st dung don chiéc.
Dung cu ctia phuong phdp PIT dung tim cdc khuyét tat 16n va nguy hiém nhu
niit gay, that ¢ chai, 14n nhiéu dat trong bé tong hoic 1a réng.

(vii) Phuong phdp tro khdang co hoc:

Phuong phdp nay quen thudc véi tén goi phuong phap phan tich dao
dong hay con goi 1a phuong phédp truyén séng co hoc. Nguyén 1y duoc ap
dung 1a truyén séng, nguyén ly dao dong cudng bic cta coc dan hoi. C6 hai
phuong phap thuc hién la dung tré khang rung dong va dung tré khang xung.

Phuong phdp tré khang rung st dung mo to dién dong dugc kich hoat
do mdt may phat tic dong 1én dau coc. Dung mdt may ghi van toc song
truyén trong coc. Nhin biéu do séng ghi dugc, c6 thé biét chat luong coc qua
chi tieu do dong déu cua vat liéu bé tong & cac vi tri .

Phuong phdp tré khang xung la co s& cho cac phuong phap PIT va
PET. Hai phuong phéap PIT va PET ghi séng am ddi. Phuong phap tré khiang
xung nay ghi van toc truyén séng khi dap bua tao xung 1én dau coc.

Su khic nhau gitta ba phuong phdp nay 1a may ghi dugc cac hién
twong vat 1y nao va phdn mém chuyén cdc dao dong co Iy hoc 4y duéi dang
séng ghi dugc trong mdy va thé hién qua biéu do nhu thé nao.
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3.4  Ddnh gia chitldi ngcoc :

Chdt luong bdn thdn coc:
(i) BAtang é thpn cac mfit t=ng m'ng do bAtang cU¥&esot quYleén .
(i) BAtang cac mfit t+hg m"ng do cUti i ndéc trong thun ha khoan .
(iii) BAtang thun cac mfit t+ng ¥»-n do g p tTi ndéc lén trong thun ha
khoan.
(iv) Mfii cac mTt mae Y- n bAtang do ¥4y xoc reakhang s-ch .
(v) Thun cac thu nhbtiZEdiTn , 18 mTt khai bAtang b o vi do rit ang khi bA
tang Y2 ¢ ninh , maé ph- n ngoji bAtang bUma st véi thjnh vYch chang %
1An .
(vi) Cac bUmfit Yeethzng ¥eng do khi ri t ang cUtYc Yamg ngang trong quy
tr@hritang .
(vii) Cac bUthi A mae sA bAtang do th3p quYdjy , bAtang khang ch’y dung
kin hZEkhang gian .
(viii) Thun cac nham nhé do bAtang cU%sesot nhb.
(ix) Thpn cac cU¥%-n chxcUshi ho ¢ cUcYe 14 réng 1én do Y4 bAtang bU
gith¥o-n.

Chfit I16i ng cac chli ti t@h khang ¥ ong :

(i) Do khang khoan Y4B Yeesuu cac quy Yah Y& thi cang cYe cang ¥9-n
Saul.
(i) DocYnlépbinquYd;y tan & ¥y ha khoan ¥» Y4 bAtang .
(iii) Bi lin t6i 2% dudng kinh cua coc véi tai trong thir bang hai 14n tai
trong thi€t k& sau 24 gio. Bi lun t6i 2,5% duong kinh cua coc véi tai trong
thir bang hai 14n rudi tai trong thiét k€ sau 24 gio.
(iv) Do Itn du 16n hon 8 mm.

Chfit 161 ng cét th3p khang %t :

(i) 1"t khang ¥4 ng kho"ng cYch gitiacYe thanh , 14ng th3s bum3e mU, bi /B
h@h so véi thiEkE

(ii) Th3f bUb, n . Nhé rang méi trééng |jm vil ¢ rfit s*n bi n duy b, n ca th3fp.
(iii) Nai th3f khang ¥2 ng quy Y&h & cYch néi , vUurl néi .

FiEu kil n cang tYe k¥
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(i) M"t bang luén ngPp ngoatrong bi n . Khi ¥ bAtang thi tich bAtang ¥4 n
hing choc khai binram’t ¥t , guy ng®p ngda bi n quanh cha Iim vil ¢ ma
khong c6 bién phdp thu hoi hoac 1am ranh va hé tich tu .

(i) M"t bing ng°p ngoa ¢ n tré thi cang nhung cac ti4a , duy b, nrath3p ,
ra cYc thiZEbUkhYe % trhn cang troéng , ch'y 1Anh I'Yhg ra Y6éng pha vi
cang thot ndéc chung cdathjnh pha .

(i) Phi cUthi EkAri liTu kh™ n ngt-o bi ntrdn m’t bang ¥4 cUgi"i ph¥p
kh°c phoc t+ %u .

3.5 Ldp ha s¢ cho toj n beemad cac nhéi ¥8i ¢ thi cang :

QuYtr@h thi cang cac nao ph'i tiA hjnh [°p hd s¢ ngay cho cac 4y.

Dua vjo cYc Y4c tréng Y& ndu mj bAn thi cang ph'i bYo cYo Y2y 18
cYe chxtidu , kZEqu” kil m trat+ng chxtiAu Y4 c tréng .

KAEQqu™ vi had s¢ cda cYe kil m tra cudi ¢i ng bang t@h t'i , bing cYe
phdcng phYp khYe.

Trong ha s¢ cU%y Y8 cYc chong chxvEvet liTu , kZEqu™ thi nghilm
kil m tra cYe chxtiAu ¥ 48i ¢ cfp chong chx.

Mag bYo cYo tang hi p vE chit I16i ng vi cYc chxtifu 10 thuy & cfing
nhd thdc tAecda t+ng cac .

3.5 Mot 50 luu y khi thi cong coc nhoi:

Khi cong trinh ¢6 hd dao sau hon mat ddy mong cua cong trinh hién
hitu lién ké tir 0,2 mét trd 1én phai lam cir quanh duong bién ho dao. Cir ¢
do sau theo tinh todn dé khong bi dp luc ddy xo6 vao trong sau khi dao. Cir
khong dé cho nudc qua theo phuong ngang. Viéc lua chon cir thép, clr bé
tong cot thép , cir bé tong cot thép ting luc trude, clr gb hay cir nhua can ci
vao thi€t k& cong nghé thi cong. Nhiing loai cur st dung cé hiéu qua la cu
thép Lacsen, Zombas. Cur nhua polyuréthan méi vao thi truong nudce ta la loai
hitu hiéu. Can can nhac khi stt dung cir coc thép 1-20, bung van gb vi hiéu
qua k¥ thuat va kinh t& khong cao. Cong nghé cir bé tong cot thép tng luc
tru6c méi nhap vao nudc ta va dugc ché tao nhitng nim gin day co thé sir
dung duoc.

Khi chua ¢6 cir kin khit khong nén ha mitc nuéc ngam.

Tuong cir duge chong d& nho neo, cdy chong hoac khung chong, dam
bao khong dich chuyén, khong bién dang trong sudt qud trinh thi cong. He
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chong do tuong cir dugc thi€t k€, tinh toan k¥ trude khi thi cong, va la bién
phéap dam bao chit lugng cong trinh quan trong. Hé chong dd nay cé thé lap
dat theo timg mifc sau dao dat nhung ndm trong téng thé da dinh.

Dit tir cac hd dao 14y ra khong nén cét chita tai mat bang ma can di
chuyén khoi cong trudong ngay. Khi can dung dat 1ap s€ cung cap ching loai
dat c6 cdc tinh
chit ding theo yéu cau.

Can bom nudc dé thuan loi cho thi cong , chi nén ha mic nuéc bén
trong pham vi ving da chan tudng clr hodc trong pham vi két cdu da vay
quanh vi 1y do an toan cho cong trinh hién hitu lién ké.

Truéc khi 14p dat phai don sach va san phang mat 1dp. Moi chi tiét két
célu va hé ong k¥ thuat s€ nam trong dat phai lap dat xong, da thuc hién day
du cac giai phdp bao vé ciing nhu chong tham. Can nghiém thu cong trinh
khuat truGe khi 1ap dat. Viéc 1ap dugc tién hanh thanh timg 16p day 20 cm roi
dam ky.

3.6  Qui trinh thi céng coc va tuong barrette :

Coc hay tuong barrette 1a két cdu dang tuong hoac tru bétong cot thép
c6 chiéu sau tuong duong véi coc nhoi. Chiéu ngang tiét dién barrette thuong
la 600 mm , 800 mm hay hon nita. Chiéu dai cua tudng thuong theo chu vi
nha hoic do két cau bén trén dé dinh doat. Coc barrette ¢6 tiét dién ngang 1a
hinh chit nhat thuong 12 600x2400mm, 800x2400mm . C6 thé loai coc nay
c6 tiét dién ngang hinh sao 3 nhanh déu, tir tam dén dau nhanh 1a 2400mm (
chit Y ), c6 thé tiét dién ngang tao thanh chit I ma hai dau cdnh 1a hai hinh
cht nhat 600x2400mm dugc néi v6i nhau bang doan bung ciing
600x2400mm. Co6 thé coc barrette c6 tiét dién ngang hinh chit U giong hinh I
trén nhung doan bung chuyén dich ra mép ctia hai canh.

Qui trinh thi cong tudng trong dat chi khac thi cong coc nhoi & khau
tao 16.

Nhitng khau khac tuong tu nhu thi cong coc nhoi.

Cong cu tao 16 1a gau clamshell ¢6 bd phan dan huéng ndi phia trén
gau.. Phai lam khoang dan huéng cho doan dao 16p trén cung cho dén khi
dao sau bang chiéu cao gau. Qud trinh dao ciing ding dung dich giit thanh
vach nhu d6i vé6i coc nhoi.

Dao thanh timng doan c6 chiéu dai khoang 2400mm ( goi 1a céc panel).
Dit thép va d6 bé tong xong méi 1am ti€p cdc panel sau. Dung bo phan néi
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nam trong hop thép dai dé ngan nudc ¢ thé thim qua mai noi gitta hai panel.
B0 phan noi nay 1a sang ché cua cong ty Bachy-Soletanche cé tén 1a mdi noi
ngan nuéc (WaterStop Joint).

Viéc tha thép, xuc rtra, d6 bé tong va kiém tra hoan toan giéng nhu
coc nhdi. Riéng kiém tra nén tinh phai dung phuong phdp Osterberg vi tai
cho méi coc khd 16n, hang ngan tan.

3.7 Phuong phdp Top-down dé thi cong phan ham nha:

Phuong phip Top-down 1a phuong phdp 1am hdm nha theo kiéu tir trén
xudng. Doi v6i nhitng nha st dung tudng barrette quanh chu vi nha dong thoi
lam tudng cho ting hAm nha nén thi cong tAing ham theo kiéu top-down. Noi
dung phuong phdp nhu sau:

* Lam san tang trét trude khi lam cac tdng ham dudi. Dung ngay dat
dang c6 1am coppha cho san nay nén khong phai cay chong. Tai san nay dé
mot 16 trong khoang 2mx4m dé van chuyén nhing thi s& cin chuyén tir dudi
lén va trén xuong.

* Khi san du cing, qua 16 trong xudng dudi ma moi dit tao khoang
khong gian cho tdng ham sat trét. Lai dung nén lam coppha cho ting ham
ti€p theo. R6i lai moi tAng dudi nita cho dén nén cudi cung thi d6 16p nén
ddy. Néu c6 cot thi nén 1am cot 1ap ghép sau khi da d6 san dudi.

* Cot thép cta san va dam duogc ndi v6i tuong nho khoan xuyén tuong
va lia thép sau. Dung vita ximang tron vé6i Sikagrout bom sit vao 16 khoan da
dat thép.

3.7.1. Thiét bi phuc vu thi cong :

- Phuc vu cong tic dao dat phan ngam thuong dung cac may dao dat loai
nhd, mdy san dét loai nhd, may lu nén loai nho, cic cong cu dao dat tha
cong, may khoan bé tong.

- Phuc vu cong tdc van chuyén : hay sir dung céan truc nho phuc vu chuyén
dat tir noi tap két sau khi dao trong 1ong nha ra 1én xe 0 t0 chuyén dat di xa;
b6 tri thung chita dat , xe chd dat tu do.

- Phuc vu cong tac khac : bo tri may bom, thang thép dat tai 16i 1én xuong ,
hé thong den dién chi€u dt do sang cho viéc thi cong dudi tang ham.

- Phuc vu cong tac thi cong bé tong : tram bom bé tong , xe chd bé tong
thwong phadm , cac thiét bi phuc vu cong tac thi cong bé tong khac

- Ngoai ra tuy thuc t€ thi cong con c¢6 cac cong cu chuyén dung khac.
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3.7.2. Vat liéu :
(1). Bé tong :

Do yéu cau thi cong gan nhu lién tuc nén néu cho bé tong tang trén du
cuong do roi méi thdo van khuon va dao dat thi cong ti€p phan dudi thi thoi
gian thi cong kéo dai. Dé dam béo ti€n do nén chon bé tong cho cac ciu kién
tir tang 1 xudng tang ham la bé tong c6 phu gia tang trudng cuong d6 nhanh
dé c6 thé cho bé tong dat 100% cudng do sau it ngay (nén thiét k& cong trinh
khoang do 7 ngay) . Cac phuong an sau :

- Téng cudng do bé tong bang viéc sir dung phu gia giam nudc

- B6 sung phu gia hoa déo hodc siéu déo vao thanh phan goc giam nudc
tron , gilt nguyen do sut nham tang cudng do bé tong & cac tuoi.

Nén dung phu gia siéu déo c6 thé dat 94% cudng do sau 7 ngdy . Cot liéu be
tong la da dam c& 1-2 . Do sut cua bé tong 60 - 100 mm.

Ngoai ra con diing loai bé tong c6 phu gia truong nd dé va dau cot , dau 16i
thi cong sau , neo dau coc vao dai ... Phu gia truong nd nén st dung loai
khodng khi twong tic v6i nudc Xxi mang tao ra ciac cau tu no
3Ca0.AlL,0,.3CaS0O,(31-32)H, (ettringite) . Phu gia nay c6 dang bot thuong
¢ nguon gaoc tir :

+ Hon hop da pheén (Alunit) sau khi dugc phan ra nhiét triet dé ( gom céc
khodng hoat tinh (ALO; , K,SO, hoac Na,SO, , SiO,) va thach cao 2 nudc .
+ Monosulfocanxialuminat 3Ca0.Al,0,.CaSO,.nH,0 , khoédng silic hoat tinh
va thach cao 2 nudc.
Ham lugng phu gia truong nd thuong dugc su dung 5-15% so véi khoi luong
xi mang. Khong ding bot nhom hoic cdc chat sinh khi khdc dé lam bé tong
truong nd. Doi véi bé tong truong nd can cha y st dung :

+ Cat hat trung, hat tho M, =2.4-3.3

+ Do sut thidp =2 - 4 cm ; max = 8cm

(2). Vit liéu khdc :

- Khi thi cong san - dam tang ham tha nhat ( thuong & cot -4.05m) , 1oi dung
dat 1am van khuon dd toan bo két cau . Do vay , dat nén phai duoc gia c6
dam béo cudng do dé khong bi lin , bién dang khong déu . Ngoai viéc lu 1én
nén dat cho phing chic con phai gia cd thém dat nén bang phu gia . Mat trén
nén dat duoc trai mot 16p vai nhua Polyme nhim tao phang va cich biét dat
vGi bé tong khoi anh hudéng dén nhau cling nhu chong tham, chong cac tac
nhan dn mon cho bé tong.

- Khi thi cong phan ngdm c6 thé gip cac mach nuéc ngdm, néu 1a nudc ngdm
c6 4p , ngodi viéc bo tri cdc tram bom thodt nuéc con chuén bi cac phuong
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4n vat liéu cén thiét dé kip thoi dap tit mach nudc nhu 1a bé tong dong két
nhanh.

- Cac chat chong tham nhu vita SiKa hoac nhii tuong Laticote hoac son
Insultec.

3.7.3 . Quy trinh cong nghé :

Qua trinh thi cong theo phuong phap top-down thuong di theo trinh tu tung
budc nhu sau:

(1). Giai doan I : Thi cong phdn cot chong tam bang thép hinh

Chong tam theo phuong ding 1a ding cac cot chong tam bang thép hinh cim
trude vao cac coc khoan nhoi & ding vi tri cac cot sudt chiéu cao tir mat dat
dén dinh coc nhoéi . Ly do phai cé cot chdng tam nay la trong khi phai thi
cong phan than nha bén trén 1én cao dan dong thoi véi thi cong tadng ham,
phan than nha bén trén chua c6 két cau chinh thic d& tai trong do than nha
trén tac dong xuong coc nhoi bén dudi. Cic cot nay duge dat tai dinh coc
nhoi ngay trong giai doadiap hoan thanh viéc thi cong coc khoan nhoi.

(2). Giai doan II : Thi cong phdan két cdu ngay trén mdt ddt ( tang 1 cot
0.00m )

Giai doan nay bao gom cac cong doan sau :

- Dao mot phan dat c6 do sau khoang chimg 1.66m dé tao chiéu cao cho thi
cong dam san tang 1

- Ghép van khuon thi cong tang 1

- Dat c6t thép thi cong bé tong dam - san tang 1

- Cho 10 ngay cho bé tong c6 phu gia di 90% cuong do yéu cau.

(3). Giai doan IIl : Thi cong tdang hdam thir nhdt ( cot sdu khodng chitng
-4.00m )
Gom cac cong doan sau :
- Thao van khuon dam - san tang 1
- B6c dat dén cot sau trén dudi muc - 6.80m
- Ghép van khuon thi cong tang ngam thit nhat
- Dit c6t thép va do be tong dam - san tAng ngam thit nhat
- Ghép van khuon thi cong cot — tuong tir tang ham thi nhét dén tang 1
- Cho 10 ngay cho bé tong c6 phu gia di 90% cuong do yéu cau.

(4). Giai doan IV : Thi cong tang ham thir hai ( c¢6t -8.00m )
Gom cac cong doan sau :
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- Thao van khuon chiu luc tang ngam thit nhat.

- bao dat dén cot mat dudi cua dai coc ( do sau khoang chimng -12.5m)
- Chong thAm cho phan méng

- Thi cong dai coc

- Thi cong chong thAm san tang ham

- Thi cong co6t thép bé tong san tang ham thi hai

- Thi cong cot va 16i tir tAng ham thit hai 1én tang ham thi nhat

Can lap bién phap thi cong theo phuong phap top-down that chi tiét va dugc
cht nhiém du an duyét trudce khi thi cong.
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Chuong IV
Chong tham cho cong trinh ngam
4.1 Piéu chung:

Giai phap chong tham cho cong trinh phai dugc thiét k& cin than va
phai thi cong phit hop véi giai doan can thiét. Cach dat van dé chong tham
cho phan ngdm cong trinh 12 : phai xem xét chong tham 1a khau téng thé gin
bé mat thiét tir thiét k€, thi cong , vat liéu cho dén khau khai thac st dung
cong trinh.. Moi khau gan v6i nhau thanh mot thé thong nhat. Thi cong
chong thdm can c6 can bo, k¥ su dugc phan cong chuyén trach theo doi va
don doc . Viéc kiém tra chat luong chong tham phai dugc thiét k& va thong
qua chu nhiém du an. H6 so khi hoan thanh timg budc trong thi cong chong
thadm ciing nhu ché tao vat liéu , thu mua vat liéu can ghi chép va thu luom
day du va luu trit can than.

Khdi niém chung vé su can thiét phai 1am ting ngam:

Tinh hinh xay dung & nudc ta nAn s dong vji t-ng ng-m dogi YAit vi diéu
nay ¥em |-i kKAqu' ti kil m YAt xpy ddng.

Ngoiji ra, limt-ng h- m cho nhj cao t-ng cUli i rR3 rit nhé:

+ Do ph’i %40 ¥t bb % Iy khang gian sg dong nfn t'i trang ¥z |An
nEn gi"m, cUli i cho s chW [Gc cda nEn Y.

+ ThAm khéng gian sg dong cho cang tr@h mj khang t ng diln tich
1At YVai xpy dung.

+ Cang tr@h cU%sesuu, mUhg nhj thAm &n “anh véi cYe d-ng t'i trang
ngang.

+ 1 6a cYe t- ng kp thuet xuang spu, gi” m tiAg an, anhiim ...

Cho Y4B nay, chi ng ta cUthl nU Ij chéa sa dong ph- n ¥4it ng- m. Hi
cang tr@h kp thuet cda Y& thUthOYsi ¢ v-ch tiy tiTn. 3 6éng thoYt ndeéc,
yvBéng cfp ndec, ¥Béng Y4l n, ¥&éng ¥4l n yA thang tin ... m-nh ai nfly %o,
béi. HI thang ng- m chang ch36, ding dw, khang theo mat quy ho-ch chung
njo.
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N/ chi ng ta chda t°n dong ddei Yt ¥4 |im nhj cang camg nhd nhiEu
ndec thGefing cUthl ngh@V4R hi thang laeng- m kp thuet hi p khai theo quy
ho-ch. CYn ch& ¥& xe ng- m, ¥2u méi giao thang ...

Vin Y£%t ralj ¢ nthiZEsg dong t- ng suu kZAEhi p véi st top trung 12n
t- ng cao.

Thi cong tAng ngdm phai giai quyét cic van dé sau:

* CYc phogng ph'p thi cang cang vil c dééi m’ t Y.

* Phocng phYp Y40 h- m tiAn ti A,

* Gi"i ph¥p chang ¥& At sot khi blk Iz

* Chang thm vj chang n mYn cho cYc cang tr@h doéi m’ t YAt.

* V{In Y&=chang rung vi chang pm cho cang tr@h ng- m.

* Chi A sYng cho cang tr@h.

* Thang giU cung cfp &-xy vi YEu hYakhang khi.

* Xy ddng cang tr@h ng- m trAn m”t ¥4it cUnhj. Si didh chuyl n nh;
bAn trka vi xpy I-i theo mtu chi.

* Quy ho-ch kZEhip cang tr@h ng-m véi cang tr@h néi. T+ quy
ho- ch Y4B céang tr@h hil n thic.

4.2 Tinh hinh chong thdm cho cong trinh ngdm & nudc ta thoi gian qua:

Vilc xpy ding cang tr@h ng- m & ndéc ta trééc n m 1954 1j rfit nhb
nhoi. Ph-n lén |j tunen qua nfii cho ¥8éng xe lga , yAu ¢ u chang thim
khang cao. Ph-nlén gi”i phYp Ij ¥Bc ni'i Ijm tunen, m"t ¥8éng Y4t r-nh hai
bAn % thot nééc chung. Nhiing nf i ¥8éc ¥ec qualj nii ¥¥. Mat sa nhj 1én
cUt- ng h- m khang spu. Khang cUgi”"i phYp chang thfim ¥ c biTt gO

T+ n m 1954 vEsau, gi“i phYp chang thfm cho cang tr@h ng- m ti'y
thuae ndec cung cfip thiEkAv; vilntri cho cYe cang tr@h.

(1) CYc cang tr@h do Trung Quac thi EkAvii cang tr@h Y4 c trong)

Nhj mYy phun lunV n tiln:

T-i cang tr®@h njy ¢ n chang thfim cho cYc h-ng moc: Bl choa nguy/n
liTu vi s'n ph, m, r-nh ¥8éng ang kp thu°t. T aesuu t+ -3m Y4B -4m so Vei
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m’t YAt thifn nhifn t-i chd. T aespu nééc ng- m | -1Im. Ngh@ | cang tr@h
ngum trong nééc ng- m 2 ¥#4a 3m.

Gi"i phYp chang thfim cdanhj mYy phpn lpn V n %I n

- Thinh bl b#ng bAtang cat th3 djy 300mm

- Lép trt viiaxi m ng 1:3 ¢\t ving djy 15mm.

- Lép chang thm: 5 Iép nhiianthg, 3 1&p gifly d- u.

- Lép vuatryt b o vi djy 20mm.

- Toéng b o vi 1&p chang thfim b#ng g- ch chxdjy 110mm.

- Léptritb o vi 1&p g-ch xpy viaxi m ng c¥t ving djy 15mm

Nhiading | bi tumsa4, gify d-ulj rubAait.
Cfing t-i nhj mYy phpn lpn njy cYn di ng cfu t- o thay Y&i chi't t.

Gi”i phYp chang thfm cho nhj mYy phun [pn V' n %l n thay %4ii

* Ngoji cinglj g-ch xpy djy 220 mm

* Léptrit viiaxi m ng 1:3 djy 15 mm

* Balép gify d-u d¥h bing 5 [&p nhianthg

* Lép trt 20 mm viaxi m ngct 1:3

* Leép tdéng bAtang b o vi chung cUchiEu djy 150 mm.

Nhj mYy dit 8/3 Hj naé

T-i nhj mYy njy cUcYe h-ng moc sau Yy cUyAu ¢ u chang thfm cao:

+ H- m cung bang, yAu ¢ u tuyl t ¥8i kha
+ H-m dtn nhiTt, %2t cYc mYy nhilt, khi ven hjnh, sg dong nhilt Yzeceo.
+ Mocng r-nh thang hci, th™i boi.

Nhting h-ng moc njy cUYAy n#m é Yeesuu t+ 0,70 m34 V4R 3,205 m3t
trong khi nééc ng- m & Ysespu 0,50 m34 so vei m’ t YAt thiAn nhin.

Gi"i ph¥p chung cda ngdéi thiAEkA; tdéng |jm h-m bing bAtang (
cho h-m cung bang vi h-m dtn nhilt), tdéng g-ch xpy 1*n bAtang cho hi
mdgng th"i boi, mdgng thang giU
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Chang thfm |j 51&p gifly d- u rubAéit d¥h bng nhtanthg. NU chung
sau khi thi cang vt n bUsi ca thfm. M1t rfit nhiEu cang sga chia.

Nhj mYy luyl n cYh th3f, khu gang th3s Th¥i nguy/n:

Tt ¢ cYe cang tr@h doeéi m”t YAt nhd mUng 1Y, mégng r-nh, bl ng- m ¥4l
di ng tdéng bAtang, tr¥t phd ngoji bing viia chang thm.

V0ia chang thm di ng chft phng ndéc ( CPN) tram véi xi m ng Polk
| ng thang thééng réi phd ngoji kZAEcTu.

Chfit phYng ndéc di ng nhiE nhit Y4Eu ch/&-i chd bing cYe hUa chit
gam sunph¥t ¥&ing, bicramat Kali, sunphat s°t, sunph¥t nhdm, thdy tinh
noec.

Mag si cha chft phYng ndeéc di ng sunphat Natri. Trae Aluminat Natri
vei xi m ng super |jm via phYng ndéc. Ty [T phatram pho thuse Yp 1Gc ndéc
t-i n¢i sg dong.

Ngoji ra ma¢ si cha sg dong bA tang phYng ndéc cUtram xi m ng
Puzalan véi pho gialj Colophan Natri.

Chi thich chung: Nhung cYch ch/&-o cYc |ép ng n ndéc, du nhdi ¢
11 m cdanhiing gi”i phYp njy sAnAu chung & ph- n doéi.

NU chung cYc gi”i phYp cda Trung quac sg dong cho cYc cang trih é
ndeéc ta cfing theo cYc gi”i phYp thang dong cda thAgjiéi trong ¢i ng théi K.

Mat sA cang tr®h chang thfm theo thi £k A i A x&:

Nhj mYy supe phat pht Lum Thao:

CYc kZEcTu dééi m"t ¥4t ¢ n chang thfim cU chitt 16i ng cao : Kho supe, kho
Apatit, kho pyrit, x6éng c¢ khi, phyng thi nghil m trung tpm.

Thuc tAthOsau khi hojn thjnh cang tr@h nhing h-ng moc njy bU
thfm lidn toc. CYc kho qu ng, thfm ndéc Iim .m qu ng, guy bi/A chit
qu’ ng, I m |-ng phl cho s"n xuftt. Kho thj nh ph, m super bUngum trong ndéc
lim gi”m chfit 16i ng hjng hUa. Nh;j c¢ khi vj thi nghilm trung tum, do ,m
nfn hi thang ¥ n m¥t ra ngoji, guy tai n-n. Moc nééc ng- m -1,5 m34 doei
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m’ t Y4t trong khi nEn cang tr@h Y4t spu -3,5 m3k NEn Y8i c c’i t-o I-i |} YAt
s nl n. Tééng bAtang thééng mYe 200.

S8 dathi EkAkhang cUgi”i phYp chang thm Y4c bilt v&khi cung cfip
sa liTu thdy v n chxrR moc ndéc ng- m an Y&h t+ -3,4 m3t Y4B -3,85 m3t so
véi m’t YAt thiAn nhiAn.

Thuc tAhOmdc ndéc ng- m dao Yemg, mi akha ¥eng | -3,4 m3t Mia
mda moc ndec ng- m gifi 5 thyng é moc -1,5 m3t.

Khu hac t°p trdéng 1 -i hac BYch khoa H; nag:

Tr-m bem ndéc th'i, tdéng r-nh cYp tr-m biA Yp sa 1, bl d-u cYc
tr-m bi/A Yp sa 2 cfn chang thfm. M6c ndéc ng- m -0,5 m3t so vei m’t At
thiAn nhiAn.KZEcfu chang thfm: tdéng bAtang mYe 200. trt viiaxi m ng djy
20 mm. Chang thm b#ng cYch d¥h 3 1&p gifly d- u trAn nhianChg.

Nhi mYy %I n Uang bl :

Tr-m bgm ndéc m’n, tr-m bgm ndéc ngat, mdgng cYp, mogng th'i
nééc |; nhang h-ng moc yAu ¢ u chang thm.

K/ cflu chang thfim |j tdéng bAtang ho' ¢ tdéng g-ch. Trt via xi
m ng cYt djy 20 mm. Trvt phd [&p viia mtt tit ¥t phan nguag. Lép viia mtt tit
Yt phan nguae dj y t+ 15~20 mm. Hilu qu” chang thfm tat.

KAEqu™ cda Uang bl:

} sech’y &n Yanh: 120°C khang bUrét via.

teech’y mY dac: 70-80 °C trong 7 gié khang bUch'y khi Ysedac
i=45°,

t sethfm qua mu 70,7 mm |°p phdgng, the 70 gié ddéi Yp Itc thfm 1
atmostphe thfim qua 10 cm3.

Nhuing cang tr@h |; m trong théi kii chiA tranh phYho-i mikh B c:

Vijo théi kii njy cUhai lo-i d-ng: kho di ng hang ¥smg thiAn nhin v;
h- m phYng khang cho cYc c¢ quan quan trang.
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Hang Y&mg ti nhifn khang cUgi"i phYp chang thfm Yc bilt mj chx
di ng b-t, tm mjng mbng PVC % che nééc. Vil ¢ thang giU thoYt . m khang
cU%E kiTn c¢ khi vénhting 10 do n ng 181 ng ph't Yamg cfing nhd tinh b o
m°t vj tinh t-m théi cda kho choa.

H- m phYng khéang cho cYc c¢ quan quan trang ph- n lén di ng kAEcu
bAtang cat th3p, chifu djy tdéng 300-400 mm, bAtang mYc 300, di ng Xi
m ng Poocl ng mYc 400 liEu 18i ng 350 kg/m3 bAtang tré [An. 1Yy h-m %4t
S -8 ~ -10 m3t Noéc ng-m & Hj naglj -0,5 m34vj H'i phYng cfing tdgng
td. Lép ng n nbéc chinh I |&p bAtang njy. Ma¢ si h- m thAm mag |&p nhua
nUhg qu3t ngoji tdéng bAtang. 31 thAm ch°c chen, thiEkAcYn yAu c-u
di ng YAt s¥: ni n ch”t quanh tdéng h- m bAn ngoji cUchiku djy 300 mm.

Lai xuang h- m |j ma¢ ang bAtang cét th3p tiZdiln vuang ho” ¢ chil
nh°t nai vei h- m.

Bn thun h- m chang thm tat theo phdcng phyp nU trAn nhéng ndéc
vin vjo cang tr@h theo cYc khe nét gitia thang xuang vj h-m.

T+ nhing N m 1967, ching tai ¥» % nhiEu cang tr@h, tham gia gi”i
phYp vi quan s\t kZEqu" chang thm cho cYc cang tr@h ng- m cda ndéc ta.
T c bilt t+ 1968 ¥#R 1970 chi ng tai ¥8i ¢ tham gia cYc cang tr@h h- m t-i
Hi naé nhd Nhj khYch Chinh phd, h- m bl nh vil n ViTt x&, h- m c¢ quan BYo
Nhpn dpn, t-i H'i phYng , cYe h-m K1, K2, K3, K5. Ph- n nfu t@h h@h chang
thfim cho cYc cang tr@h ng- m & ndéc ta chi ng tai chxchan [Ua nhing gi”i
ph¥p Y4 c tréng tiAu bil u.

TrAn th/Egiéi vilc chang thfm ¥ quan sYt thfly ¥8i ¢ thic hiln é
nhiing cang tr@h xpy ding t+ nhing N m 5000 trééc Cang nguyAn.

é ..n ¥ee nhuing cang tr@h ca t@n thfy nhung mjng ng n ndéc cU sg
dong mjng ng n ndéc véi vt lifu lj Yt phan thin nhifn hay nU cYeh kh'e
1, cUsg dong chit ky néec cUd- u thiAn nhifn phatram |;m via trong xpy
ding cang tr@h .

CYc Yin %i & M3opotamie, Babylon, Assyrie cfing thdéng di ng
chang thfm bing vuatram d- u th”o mae.

Cang tr@h ca Trung quac nhd Ca cung, To hi p viln ding via ljm
mjng ng n chang thfim. G-ch xpy, g-ch I'Yt cfing nhd via Y& tras d- u tr, u
li m chfit ky ndéc, ng n khang cho nééc chui quala thfim vYa cang tr@h.
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Tr.ulj lo-i cpy cang nghilp mj d-u 3p t+ qu” tr,u cUgiY trUkinh tA&
cao, hiln nay ¥8i ¢ khuyAa khich trang & ndéc ta¥ [y d- u xuft kh, u.

Ngiy nay, sau khi cang nghilp khai thYc d-u mp phtt tril n, cang
nghilp hUa d-u thba m-n vilc ch/t-o ra chit ky ndéc d-ng bitum, vilc
chang thfim pha bi& i gify d- u d¥h b#ng nhda bitum nthg.

T-i cYc ndéc phtt triln, cU nhiEu nhj mYy ch4&t-o gify d-u. Vilc
chdng cTt d- u mP s n xuft hj ng ngh® tfin bitum mat N m.

Vil ¢ s dong gifly d-u d¥h bing nhtia nChg thi cang khY phoc t-p t-i
hil n trééng, ngoji racYn % I-i khY nhiEl nhai ¢ ¥4l m. Gifly d- u bUmén theo
théi gian. Gify d-u bUcong gty khi nhilt ¥sexuang dééi 0°C. Gify d- u bU
ch'y khi nhilt ¥&d An trAn 50°C. QuYtr®h sg dong gifly d- u cfing |j quYtr®h
t@n tYi kh°c phoc nhiing nhdi ¢ %1 m nAu trn. Nhdng vil ¢ sg dong gifly d- u
vin pha biA vOmjng ng n lo-i njy khY¥a d-ng. Do cU%se%4n hai cao nAn
kh°c phoc ¥8i ¢ nhiEi khe nét do khuyZEt°t cda thi kAU t- o cfing nhd thi
cang ph- n xé¢ng cat guy nn.

T-i Mp, Lidn x4, Tilp, T 6c, ngbéi ta ¥ kh°c phoc st phoc t-p cdathi
cang gify d- u bng sa dong mttit atphan nguag.

Vil c ch/R-o mttlt atphan nguaé ¥gn gi“n hen so véi nhia nthg, so
dong an tojn, cfit giu ¥&i ¢ trong mae théi gian vj nhit I chit 16i ng chang
thfim khang thua k3 gifly d- u d¥h nhiia nthg.

Mttt atphan ngua sg dong nhiku & cYe tunen quani i, cYc giAag mb,
cYc cang tr@h cang nghil p.

Tuy thZgiTy d- u vj nhiianthg vin ¥8i ¢ sg dong rit ramg r- vOngoj i
kh™ n ng chang thim, gifly d- u vi nhianthg khY bEn viing trong mai trééng
chw axit nAn, trong nhiing cang tr@h cang nghil p cUse dong axit, nééc thi
nhil m axit cijng hay ding gi"i phYp chang thfim bing gifly d-u d¥h nhia
ntng.
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CYc tji liTu dtn trong thd moc cYn cho thfy & ndéc ngoji cYn sg dong
chang thfim cho bl ndéc bing bAtang thééng vi via thééng cfing nhd bA
tang vi viacUpho gia hUa chft.

LiAn xa cUgiéi thilu ma¢ s pho gia nhd Clorua s°t, Nitrat canxi vj
cYe hUa chiit khYe trong vil ¢ phathAm vj o viiaho” ¢ bAtang.

Vil ¢ sz dong pho gia hUa cho vjo viia khang cUviin YE£qu'n ng-i [én
trong s@ dong cang tr@h Ipu dji. Nhdng vil ¢ cho pho gia hUa cU ho-t tinh
cao thééng dt n ¥4B quy tr@h thao tYc cang nghl phi thay ¥4i. Théi gian thi
cang bAtang ph'i nhanh 140 mj thi cang bAtang cUbiAbao cang Yo-n ph'i
thiic hifn. Ngoji ra cYn tYc h-i vi “n mYn cda hUh chfit cda pho gia véi cat
th3 trong bAtang thGchda nghiAn cou ¥8i ¢ thflu ¥¥o. Théi gian tYc h-i cU
khi nhanh, cUkhi ch°m r—i. TYc h-i thi hiTn ra khi cang tr@h Y% x°p %4,
Theo bYo BAtang vi bAtang cat th3p Lidn x4, ¥ cUnhing k¢o bAtang cat
th3f lén Y8t gy vi th3p Y8t do bUpho gia " n myn.

NhiEl cang tr@h ng-m & Philadenphia (Mp) Y% di ng mjng chang
thim | /At s34

TUm I-i, trong ndéc ciing nhd ngoji ndéc, 1ép chang thfm thet ¥a
d-ng. Chan lo-i njo cho phi hi p ¢ ncUcg sé. Chan réi thiEkAFa sao, cang
nghl nhé thAhjo ¥ Yt yAu c u.

4.3 Gidi phdp chong thdm:
4.3.1 Giai phap chung:

QuY tr@h nghin cou tang kA& tuyln chan, Y& chid véi 10 1uon,
chi ng tai thu ¥8i ¢ b"ng phun lo-i logic nhd sau:
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Tén nguyAn nhpn gy thim
cho cYc d-ng cang tr@h

BiTn phYp s@ 10 kh°c phoc
ng n ch” n ndéc vj o cang tr@h

Mao din

Tupn theo quy
luet thm coa
Darcy

Khe kA

Do kh'o st sai
nfn cU gi"i phYp
sal.

Do cfu t-o kiA
tric khang chinh
xYc.

Do ding vet liTu
ng n nééc cU tinh
co ngUt.

Do nag lUc.

Do thi cang cU st
catidu cuc.

Do sg dong khang
theo quy tr@h g
giu “&ng.

Do cYc nguyhn
nhpn khe.

Kh°c phoc nguyfn nhpn gy ra
khe kA

Lim cYc d-ng mjng ng n:

*Ming ng ncong

* Mijng ng n mEm
(Mai gi"i phYp YHI xem x34 cYc m't:
VOt lil u sg dong

LiEw 161 ng
Thao tYc cang nght )

4.3.2 Nguyén nhan tham :

N6&ec vj o cang tr@h theo hai cYch: mao dtn v quakhe kA
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1.Mao din:

G-ch, via, bA tang ¥ cU 18 mao ditn. SA 18i ng |1& mao din cjng
nhiEL n Yeech®c Y5c cjng b¥a L& mao ¥4n cUY®éng kinh bil u ki cjng
nhb thGchi i cao mao dtn ¢jng lén. 1 8éng kinh cda l& mao dtn tdgng quan
tuy/& tinh véi hi sa thfm. 3 6éng kinh njy trong thic tA Tt nhi.

Chuyin Yamg thfm |j chuyl n Yamg thfm cda chfit Ibng trong 1& mao
dinvj khe kAé méi troéng xap.

F Wh lu°t thic nghil m 1 acxy ¥4t c¢ sé cho |0 [uen thim:
V=kJ 1)
trong &t V |6u tac thim

k hi sathfm
J Yeedac thoy llc

dH
=%V (2
d
dQ dQ
V=%%YYs =%YaYa¥1YaYaYaYa (3
dw d (Wréng + Wiy c)

Theo kAqu™ thic nghil m ¥4) chiit Ibng thfim coi nhé ma chft Ibng
Ycbilt cdamai trééng lidn toc cUnhoing Y4 c tinh:

. chfit Ibng ¥2c bilt i d-ng rifng cda méi trééng lidn toc chit Ibng 10 tdéng,
chuyl n Yamg xuyAn qua khe rng vij ¢ cat r°n cda méi trdéng xap coi
nh& khang cUcat ron.

. chft Ibng Y&) chWw sbc ¢"n khi chuyl n Yemg, sdc ¢'n njy tinh nhd mag 1Gc
khai, do “&Jkhang cUong suft tiAp.
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. chflt Ibng “4Jkhi chuyl n Yaeg tupn theo 3 Wih 1Lt 3 acxy, coi chuyl n Yemg
thfm I chuyl n ¥emg thAvei V =gradj ,j =-kH.

. chfit Ibng ¥2c bilt njy cUr nhd chit Ibng thac. r |j m°t Yeecda cht [bng.

h, mit
Bilu & 11 técng quan ;‘2
gitahl sathfmv; chifu 20 |
cao mao dn. 25

20 <y

o 1

0 e K7 " ohan

Biluval

HI sa thm cda bAtang Y4t t+ 0,00002 Y4B 0,002 cvh. N ty IT N/X
(nBéc : xi m ng) xYp xx0,5 thi cang ¥2m ch’'t, cfip phai tat, hi sa thfm Yt
b%hcn 0,0005 cm/h.

Theo thtic nghil m, 18i ng ndéc thfm qua bAtang:

hn
Q=KyFt%% 4)
L
trongAt Q  -18i ng ndéc (cm’)
K, -hi sathfm cdabAtang (cm/h)
F  -dilntichti4 xi cvéi ndéc (cm?)

t - théi gian tiAa Xi ¢ vei ndec (gi€)
L -chifudjy Iép bAtang (cm)
h, - Ypllc ndéc tYe dong (cm)

Véi tiAdiTn 1m? trong 24 gié Yee, m vj nhilt Yeeb®h thdéng, thott
giUta nhifn, bee hci ¥8i ¢ 500 cm® ndéc. Muan b o ¥m cho céang trdh sz
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dong tiT n nghi theo “4E kil n Y82, m 60 c/c, nhil t ¥8e25°C, thang giUtd nhifn
tat, cang tréh cUtdéng bAtang djy 40cm, Yp lGc ndéc 8m thCbAtang phi
5mb"o cUhl sathmIj 0,00001 c/h.

CUthl chan técng quan gitia chibu djy cang tr@h vi Yp l1oc ndéc
thich hi p theo YU kil n hi sa thim tai Y& cda bAtang:

L
Ky max = 0,002 ¥ ¥ (5)
h,
L
thdéng chan % ¥ = 0,01 %A 0,1 th(K,max = 0,00002 Y& 0,0002.
hy,

TacYn chi 0 cUmai quan hi “nh hdéng ¥4B Yeethim |j Yeenhét cda
néeéc. Thjnh ph: n hUa cda ndéc quyAEvkhh Ysenhét cda ndéc. T aenhét cjng
lén thCeht Ibng cjng khUch'y.

dV,
t =Px=m¥%%% (6)
ka

mlj hi s nhét pho thuae nhilt ¥sg khang pho thuae tac Yaebi A h@h.
T-i nci tiAR X7 ¢ gitia chft Ibng nhét vj thjnh r°n, thi nghil m chéng
minh chft Ibng bYm ch’t vjo thjnh r°n, téc V = 0. T iE njy khYc véi chit
IPng 10 tdéng.
S chuyi n dh chfit Ibng v trong méi trééng mao dn khang b-o hYa ¥&i ¢
nAu trong Yahh luet Washburn ;

r.g
V = ¥%%%: . cosJ
4.d.h
Trong Y&J: r - b¥n kinh & mao dtn
g sbcc ngm't ngoji
J-gletifaxic
d- chiEu spu xpm nhep
h- Ysenhét cda didh thi
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HI sathfm k, quatiZ&diTn A, cho qualdi ng chit Ibng Q , chitt Ibng Ty cUvse
nhét h vi déeéi gradient Yp IGc dP/dZ ring buse véi nhau qua Yh lu°t
Darcy, Yh luet njy cUthl ¥8i ¢ tr@h bjy I-i theo d-ng sau Yy :

A P
Q= K. %% . %%
h oz

Tinh phoc t-p cda st digh chuyln chit Ibng qua vet liTu rang lijm cho nU
khang tupn thd ma cYch ¥gn gi”n Yaoh luet Darcy. Thiic ra st dh chuyln
chfit Ibng qua vet thi réng ¥8i ¢ coi |j mag hil n t6i ng khuy/Eh t¥h theo YAh
luet Fick:
dC
j=-D.%%%
dL

Trong &) j - dYng digh chuyln
dC/ dL -gradient néng Yze

D - hi sa khuy/Eh t¥h

T+ nhing 0 tdéng v+a nAu trn, IR cat cda chit 16i ng bA tang theo
quan Y4l m cdéng Yee, tinh chang thfm, vi nhing tinh chfit 6u vilt khYe riit
pho thuae vjo ty IT nééc/xim ng.

Cing gi"m ¥8i ¢ ndéc cUthl gi"m ¥8i ¢ trong bAtang chit I6i ng cjng
t ng.Gi"m ¥8i ¢ 18i ng ndéc trong bAtang, mai chxtifu chit 16i ng Y& t ng,
trong ¥&J cU tinh chft chang thm. Chi (: gi"m ndéc nhdng vin ph'i ¥54m
b o tinh cang tYc cda bAtang.

2. Khe kA nét nA

Cang tr@h ng n cYeh vEkAcTu cUthl bing bAtang, cUthl b#ng g-ch
cfing ¥&u cUkh™ n ng xuftt hiln vA&not, cUthl do mae nguyAn nhun, cUthi
do nhiEu nguyZn nhpn tYe Yamg Y8ing théi.

- VAENGt Xy rado bAtang bUco nglt khi khéang tupn thd ch/se%sm vi 1ép
Y& bAtang trong cang nghl thi cang bAtang. Lo-i vAENGt njy cYn do tr@h
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td thi cang bAtang khe thi cang ba tri khang hi p 10. £ ~di ng ndéc % tram
bAtang m;j ta biZ18i ng ndéc njy nhiEl hen 161 ng ndéc c- n cho thdy hla
xi m ng rit nhiEu ndn chuyln co nglt | “Eu ch°c ch°n x'y ra. CUgi"i
ph¥p cang nghl tat ¥ h-n chAsG sinh ravAnst co nglt 1 nhil m vo cda
ngdéi kb Sb.

. VNGt do st tha nhilt Yeecda khai bAtang khi Y& bAtang khéai len.
Thééng v/Enét lo-i njy cUd-ng chun chim. C-n thi&Echia khai bAtang
thj nh nhting khéi cUthi tich ph*i ch ng % nhilt sinh ra¥® tba vj o khang
khi cfing nhd di ng cYc biln phYp h- nhilt nhd di ng ndéc I-nh tram bA
tang, qu-t giUthéi vijo bAtang, h- nhilt méi trééng chéa bAtang ...

- VA6t do quYtr®h chw t'i cda bAtang sinh ra. Chil ng ta ¥4 bi AEbAtang
cat th3p |i kA cTu ¥4n hai. Nhd vey cUt’i trang tYc Yamg thOcU bi /B
d-ng. Khi biZ& d-ng quYgiéi h-n njo “JthCa quan s\t thily ¥8i ¢ vAnGt.
Nhing bl chda vi cang tr@h ng-m ¢ n chang thfim khi tinh theo tr-ng
th¥i giéi h-n ¢ n kil m tra thAm %Eu kil n khang cho h@h thj nh khe nét.
CUthi do chda cUkinh nghilm mj cfu t-o k& cfu khang b"o ¥4 m si
ng n ng+a nhiing khe nét ngoji 0 muan ngdéi thi/EkAE+iEI mj nhing
ngdéi thi EkAKAcTu bAtang cat th3e chda cUkinh nghilm cUthl % X"y
ralj st phun ba cYc thanh cat th3p ¥®éng kinh quY lén vj ba trl kho'ng
cYch gitia cYc thanh quY xa ciing cUthl gpy vZEnét lo-i njy.

- VAENGt do hiln t6i ng 1T n khang Y&u. NhiEu khi do muan t°n dong mae
m’t tdéng cUs3n |j m kZ&EcTu Y& |&p chang thfm, quY tr@h sg dong cYc bae
ph°n tia xi c véi /At IT n khYc nhau pht sinh vZEnGt.

Nh6 th4 cU thl 1Tn sinh nét do nEn it cU tinh chft chw t'i khang

Yeing Y&, nhong cUthl do t”i trang tYc Yemg khang Y8ing Y&u xuang nkn.

Ciing cU thl do kZEcfu khY dji ¥t trAn nhung phay “Ait khYe nhau
sinh hiTn t6i ng 1T n khang Y& x¥kAcu bing nhiing vAENGt.

CYc h- m phYng khang cUkZEcu h- m chinh rfit n” ng, trAn h- m chinh
I-i cUcYc lép YAtt, ¥ hae cao, diy ¥4 1An trong khi cYhh ¢ u thang cda h-m
YonhA mbng, I-i khang cUcYe 1ép Y% n” ng. Nh& vey khai h- m chinh bUin
nhiEl hen cYe cYhh ¢ u thang |j m x3cha nai gitiah- m chinh vj ¢ u thang.
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- NAE trong cang tr@h ngum ph*i m°c nhiing ang xuyAn qua mj khéang xo
10 tat nhing khe kA quanh ang, nééc sAvio trong cang tr@h theo khe kA
quanh cYc ang njy.

. Trong quY tr@h ph: n xpy ¥z 1jm xong, bjn giao m"t bing cho ph-n 1°p
Y5t thi bl ngdéi 1°p Y4t thiEbUkhang chi 0 b"o qu’n cang tr@h chang
thfim, 1; m sinh nhiing khe kAcho ndéc thfim vij o cang tr@h.

. Trong YK kiTn ndéc ta hiln nay ,nhiE cang tr@h |pn ¢n nhau ljm sau
khi cang tr@h trééc ¥ chang thm mj Y£hg cac kil u gpy xung IGc 1én,
rung ¥emg ~nh hdéng chung quanh khY xa | m nét nAcang tr@h ng- m ¥4
cU ( Nhj chiZE blng Kh'n qujng ¥ vj vilc thi cang trd s2 Ha Y&ng
Nhpn dpn thjnh pha Hi nag).

4.3.3 CYchsg (- phpnlo-i gi“i phYp cang nghi ch/-o
Chang thfm cho cang tr@h ng- m nfn ¥8i ¢ xem x34ddéi con m°t téng
thl cYe viin ¥E£t+ khpu kh o stt, thi EkAzch/B- o, thi cang vi ¢ vil ¢ s dong

cang tr@h nla.

(1). Kh'o s\t :

S0 cung cfip sa liTu thdy v n ph'i ¥3m b"o st chinh xYc. Méc ndéc
ng-m mi a kha. M6c ndéc ng- m mi a mda. Thjnh ph: n hUa hac cda ndéc
ng- m. Cu t-o Y& chitt cang tr@h. HAESOC chi (1 Y4B st khang Y8ing Y4 cda
nEn Yit. CYc phay, cYc V/E ¥t gy, Ildh sg t-o thjnh nEn & khu vic %t
mUhg.

Cang trh Supe-phat pht Lum thao 1 %I n h@h cda sii cung cfp sa
liTu thdy v n cang tr@h khang chinh xYc din Y4B gi"i phYp chang thfm
khang ¥ ng.

(2). ThiEKA

* Clut-o ki tric: Vilc ltachan gi“i phYp Ijm t+ tAng qu't Y4B chi tiE
Chan gi”i ph¥p chung réi meéi chan chi ti/ZE

Nhiing viin ¥&vEtang thi clt

Gi"i phYp chung vEvUri I&p chang thfm
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Chang thfm mEm hay cong

CYc khe co d—nvj khenhilt

Phpn ¥@-n, phpn khu chang nét do kho'ng cYeh vi cYe chiBu kZEcTu
quYleén.

Chi tiZEcfut-ochi G:

LGa chan cYc lép ng n ndéc

Cflu t- o chang Y8t g—y coc bee

Cflu t-o chang xa, trdi t gpy gfp rai ¥t lep chang thim.

Lép b o vi mjng chang thfim

CYc gi”i phYp cflu t-o kheli n, khe nhilt

LY ch°n ¥®éng thfm

Cflu t-ovj ch¢n nh3tchung quanh ang xuyAn qua cang tr@h.

B n tUm t°t njy chxnfu mae sa trdéng hip cfu t-o ki tric hay g’ p
ph'i sglQ:

. Lép chang thfim cjng gi"n ¥gn vEh@h d¥ng cj ng tat.

(3). Thi cang:

CYc gi"i phYp thi cang ph'i thic hifn ¥2ng quy tr@h thao tYe, b"o
Ysm chfit 16i ng trong t+ng khuu cang tYe. C- n cUcYh baeYsc trch theo di3i
chiit 16i ng vi hééng dtn thi cang chang thim t+ Y4u cang tr@h. CO thi mae
gi"i phYp thi cang ¥&c°p & ph- n doei.

(4). So dong cang tr@h:

Cang tr@h ¢ n luan luan ¥8i ¢ b’ o trQduy tu theo ¥8ng h-n k. Mai
khi cUbi/B Yemg nhd ¢ n Yec Yo, thay Y&i nhilm vo chft ti cfing nhé cU
cYe tYe nhpn [ m suy gi”m chfit 18i ng khYe ¢ n cUG ki cda nhiing ngdéi cU
chuyfn man. 1 oc Y90 b+a b cfing |j nguyZn nhun quan trang gy not nA
cang tr@h, phYho-i Iép chang thfm.
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(5). Gi"i phYp:

(1) Phun lo-i: VEh®&éng chung chiara

* H- mo6c ndec ng-m, lo-i tr+ nguan ndec vjo
cang tr@h.

* T-o0 lep mjng ng n khang cho nééc thfm vjo
cang tr@h.

VEsg dong |ép mjng ng n chiara
* Mjng ng n cong, di ng cho kA cfu thjnh khai cU
Yeel4n hai thilp, biA d-ng coi nhd khang cU hay
khang ¥hg ki .
* Mijng ng n mkm, kZEcfu dji ramg hen lo-i cong
cUbi A& d-ng nhdng khang vai t quY giéi h-n |j m Y6t
mjng ng n.

(2) Gi"i ph¥p vj cang nghi:

- H- mbc ndéec ng: m :

T-i nhung n¢i cU méc ndéc ng- m 1A xuéng theo mi a trong N m,
cang tr@h khang thdéng xuyAn ngum trong ndéc nAn di ng gi~i phYp h- moc
ndéc ng: m.

T-o0 r-nh thu ndéc suu hen ¥4y cang tr@h. Trong r-nh njy Y4t cYe lo-i
vt liTu thoYt ndéc nhanh nhd ct to h-t, Y& m, ¥ 4x6. £ Yy m¥hg Y4t ang
dtn bang bAtang cU¥Béng kinh trong cda ang kho ng f 30. Thjnh ang cUl&
% ndéc bhn ngoji cUthl ch'y di ding vjo trong ang. HI r-nh njy dtn téi
mag tr-m bcm ho” ¢ nE %4 h@h cho ph3p vOA% r-nh cao hen moc trhn coa
sang, ngYi, mdcng thGcho thYo ndéc rasang ngYi ho” ¢ mégng, myng.
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H- moéc ndéc ng-m | biln phYp chd Yemg. Nhéng yAu ¢ u sa dong
lpu dji chxnfn di ng khi théi gian bcm ndéc é tr-m bem khang nhiEu quy.
Gi"i phYp njy chxthich dong khi xpy diing cang tr@h & trung du, trAn Ysecao
tocng ¥4 khYlén so véi khu vic xung quanh. NGéc ng: m chxt-m théi trong
théi kil mda nhik.

Vil c s dong méeng myhg ph'i thdéng xuyAn ch m slk, khang cho
14t mw 19p khe kA ng nc'nvilcritndeéc.

. Chang thYm b+hg mjng ng n:

Ming ng ncong:

Ming ng n cong |j mjng ng n khang ¥8i ¢ cUbiZ d-ng, khi |7 n thO
1T n Yaing ¥l toj n kZ&EcTu. Khang cho ph3f cUuan.

Ming ng n cong cUnhiBl lo-i:

* G-ch nung gij xuy b#ng via ky ndéc. Phdgng phYp njy di ng khi
moc chang thfm khang cao. & ndéc 1 6c cUcYeh Iim 1 19y g-ch nung |jm t+
Uit s% ngum vij o bitum 1jm cét |iTu cho tdéng xpy chang thm. + em bitum
nfu ¥#B 180°C ¥4 200°C, nhi ng g- ch vj o ¥4 khi bitum thfim suu vij o trong
g-ch 10 ¥#R 20mm vit h&EI& & bEm’t g-ch Ijm cho bEm’t vin g-ch cU
mj u ¥en ¥aing Y&, Via ¥ xpy cUthjnh ph-n |j: Bitum, xi m ng, cYt. Tram
Xi m ng véi cYt cho Y&u. tun bitum ¥ZA nhilt ¥5180°C - 200°C. Ding
bitum Yang sai njy tram véi hdn hip xi m ng ctt ¥x tram Y& réi Yem thi
cang ngay. Nhilt ¥seyAu c u khi thi cang cYh %t trAn 150°C. T-i mae sa
nééc, thay cho bitum ngdéi ta di ng p3rolatum. GiY thj nh cda p3trolatum rA
hcn bitum 15 |- n. G-ch vj vuaky nééc ng n khang cho ndéc thfm vjo cang
tr@h.

Theo cYc tji liTu cda Trung quéc thGthay cho bitum trong cYc cang
tr@h cda Chyu , u, Trung quéc di ng d- u tr, u Ijm chft ky ndéc cho cYc Iép
ng n ndéc. N m 1957, bYo chi Trung quéc giéi thilu vil c chang ndéc cho
cung v n hUa Th¥i nguyAn, tnh sgn Yang di ng lo-i viia xanh 1jm chfit ky
nbéc. Via xanh |j han hi p gdm bat¢ mat lo-i ¥ choa d-u n#m trkn cYe
qu’ ng than (4 schiste ?). Cfing tji liTu nU vEvil ¢ chang thm cho cung v n
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hCa ThY nguy4n njy giéi thiTu & Ca Cung vi mY To Hip Viin cda Trung
Quéc ciing di ng lo-i via xanh ¥4 chang thim.

Di ng chitt ky ndéc & ng n ndéc | vil ¢ thdéng |jm. Nhéng sa dong
th"o mae cfing ¢ n xem x3t ¥Z& tinh bEn Ipu theo théi gian. Bitum ho ¢
p¥rolatum t-o thjnh mjng khY bEn nhdng d-u th"o mae cUthl di djng
khuy /h tYh ¥4B mat I ¢ nj o “AJkhang ¥8 met ¥seng n ndec thCril ¢ sg dong
cang tréh sAra sao.

N/E sg dong viaxanh mj thic Yet cYe kZEqu™ nhé tji liTu Trung quac
thOv&i véi ndéc ta cUc” mad vi ng than ramg l1én &€ Qu'ng ninh, H'i duong
mj YAt trAn mb ph*i bUc bb ¥ sAl; ngudn nguyAn liTu va ci ng va ton.

* Di ng bAtang thdééng vi viiathdéng:

} sethfm ndéc cda bAtang thdéng vi via thdéng pho thuse vio clp
phai, ty [T ndéc trAn xi m ng (N/X), ¥Eu kiln vi phogcng phYp ch/A-o bA
tang vj via Ching ta nAn sg dong cYc thjnh tdu khoa hac méi vjo vilc
nung cao chiit 16i ng bAtang. 3 Ul sa dong cYc chit gi"m ndéc vi pho gia
cUsilicafume % gi"m 18l ng ndéc trong bAtang.

Di ng pho gia cUsilica fume vj chit It chit gi”m ndéc khang nhiing
lim t ng cdéng YeebAtang |An nhiEl mj bAtang ch°c ¥c hen, tinh chang
thfim cao h2n | An.

Thi nghil m cho thfly, véi xi m ng PC40, cU8% SO, +1,6% chft gi"m
nbéc, na sg dong 400 kg xi m ng cho 1m3 bAtang thGsau 7 ngjy Y2t cdéng
YeebAtang | 40Ma, Y4B 28 ngjy Y2t 70 MPa, ngh@ |j bAtang mYc 700, v;
d@hhi An Yeeréng trong bAtang gi”m nhiEu, tinh chang thfim ¢'i thiln r ri't.

11 the Yeethm cda bAtang cU nhiEl cYeh. Nhéng phé bi/ | cYeh
thg nhé mtu h@h trd. Khuan h@h tro cU ¥8éng kinh bAn trong khuan |
190mm. Trong 1Yng khuan cUYgecan nhb. ChiEu cao cda khuan [ 200mm.
Hai Y%2u khuan cUm’t bich. 1 -u khuan Ién cUn°p néi thang véi ang din
YR mak bem Yp 10c. 1 - u kia chxI°p bich khi ch°n bing kinh. CUthl % hé
% quan svt. Bcm Yp l0c nééc cUthl di ng lo-i bgm thd cang thééng di ng
the Yp IUc ¥6éng ang noec.
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+7c bAtang vio chinh khuan njy. Khi ¥/B tuéi do ngdéi thi/E k/E
phdcng Yh the yAu ¢ u thGn3fa cho mtu ra khB khuan. B o ddéng theo yAu
c- u cdathi EKAETrdec khi thg phi % cho mtu khé, khang cYn m m’t. LTy
bin ch’i sft ca m-nh hai Yau mtu. PhZEquanh khuan b#ng parafin mbng réi
3 1-i mtu vjo khuéan. Ding 1Y ¥m cao su mbng réi 1°p m’t bich nai vei
bem Yp Itc ndéc. Chi G Yeekin cda hl thang. Becm Yp 1Gc cU b®h choa ¥4
Y1 chnh Yp Ic.

B°t Y u thg, bcm cho t ng Yp 1An 0,5 at giti trong 6 gié. Quan st kp
bing kinh 1T p phia % u khuéan ¥4 hé. N4 khang thfy cUndéc thm qua |-i
t ng thAm mat cfp nga atmotphe ntia. L-i quan sYt sau khi giti hang Yp trong
6 gié.

Khi m”t hé cda mtu thfly cUndeéc thfm qua thOng+ng thl nghilm. p
ltc 1T ¢ bAtang bUthfim gai |j moc chang thfm cda bAtang. BAtang thdéng,
xi m ng Poocl ng 400, mYc bAtang 200 thi cang ¥2m kp theo ¥2ng quy
tr@h yAu ¢ u cUthi ¥t moc 2 atmotphe. K{ hil u méc chang thfim Ij B,. Cfp
phai tat, ty IT N/X hip 10 cUthi %t B, Ngh@ |j bA tang chw ¥8ic 4
atmotphe méi thfm. CYn cUthl t-o ¥8i ¢ bAtang thdéng chli ¥8i ¢ Bs nhdng
ph’i hZEsdc tupn thd quy tr@h thao tYe mae cYeh nghiAm ng't, Yong 16éng
cYlp phai, ¥ses-ch cdacat liTu, b*o ddéng bAtang tat .

L&i ng xi m ng Poocl ng PC 40 di ng cho bAtang thééng chang thfim
ph”i trAn 300 kg cho mae m3tkhai bAtang. Ty IT N/X téi ¥al; 0,6 - 0,65. Ty
IT N/X tat 1 0,5 - 0,55. Nhdng veéi ty IT njy, vil c ¥2m bAtang ph’i hZ&Esic
c,nthen vOAy | ty IT N/X cda bAtang khéa. Khi di ng chft gi”m néeéc v;
pho gia Slicafume, ty IT N/X cUthi rit cYn 0,40~0,45

Xi m ng chang thfim tat |j lo-i xi m ng tré¢ng thi tich vj lo-i xi
m ng khang co nglt. L&i ng xi m ng tat cho chang thm | 330 - 360 kg/m®
bAtang.

NhiEu cang tr@h ng- m chi ng tai ¥8i ¢ tham gia théi kii chang chi/a
tranh phY ho-i cda Mp & miEn B°c chan 16i ng xi m ng Poocl ng mYc 400
cho mae khai bAtang |j 450 kg. Trong khi “&J1-i bac thAm Iép ng n ndéc
mEm d¥h b#ng via bitum nUhg. Theo G chi ng tai nhd vy quYth+a.
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N/ ¥ thi EKAVP bac | 1ép ng n ndéc thCkAcTu chxndn thba m—n
tinh chWwi [Ge. NhiT m vo chang thfim giao cho I1&p ng n ndéc.

Nh@® vjo nhiing cang tr@h c- n chang thfm ¥ sg dong bAtang [jm
|ép ng n ndéc chi ng tai cUnh°n x34

BAtang mYc 200 thi cang Yam mYy thang thdéng, ty IT ndec trAn xi
m ng |j 0,6 nd tdéng bAtang djy 200mm cUthi chang thm lén hgn 2
atmotphe. NhiEu h- m cda ta ¥ thi EkAThiBl djy thijnh tdéng |én hen ho' ¢
bng 300mm. Cang tr@h It khi cUmoc ndéc ng- m quY 10 mst Thic tAcho
thfly ndéc khang thm qua ¥8i ¢ cang tr@h theo kil u mao dtn. Nhing cang
tr@h bUthm ndéc Y& vi o qua nhuing khuy ZEt°t cdathi cang bAtang nhd 44
bAtang bUr& ho” ¢ vj o qua khe |7 n, qua chd nai gitia cYc ¥»-n cang tr@h.

} &i veéi nhiku cang tr@h ng- m ho’ ¢ bl ndéc, di ng phdcng phYp phun
thay cho Y& bAtang. Phun bAtang thOvsech’t cda bAtang riit cao nfn Yee
chang thfm tat.

& ndeéc ta, phdcng phYp phun bAtang hay di ng ¥% sga chiia bAtang
khi bUr& nhiBl. Cfing Y2 cUthéi ki di ng phogng phYp phun viiaxi m ng [jm
cYe thuyEn xi m ng 16&i th3p. & ndéc ngoji hay di ng phdcng phYp phun bA
tang ¥4 xpy ding nhiing bl néeéc.

NgBéi ta ¥ |jm mae bl ndéc chda ndéc nthg 1000m® d-ng tro tr¥n
veéng kinh 19m, cao 4m n#m ch@®n 2m dééi m't ¥t. Ding mYy phun bA
tang lo-i C320 phun thjnh bl t+ng l&p 15-20m theo cYc d'i chiEi cao 1m

tr'i 1&ép th3p nda. Phun thAm mag [&ép 20mm |im Iép b o vi th3p. Mai lép
phun khang qu¥ 20mm % tr¥hh nét do co nglt. Vet liTulj ct sang, cfip phéi
li 1:2,5 (xi m ng: cYt). L&i ng ndéc cho it, chxnhd lo-i viakha.

Sau théi gian b'o ddéng, bl 481 ¢ bgm ndéc nthg 60°C v#B 80°C ¥4
the.

Tuy cUnhting ¥8éng ang qua thj nh bl nhé hai 1& to ¥&éng kinh 14 [

1,20 m3, ba dng f 250mm nhdng tan thft ndéc cho mai m3t vuang bEm’t
chxlj 2 IIt trong khi quy ¥nh ¥8i ¢ 3 it trong bangjy Y&m.
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Vua trt thdéng cho cang tr@h ng- m ¥8i ¢ thi cang tat, via traa Y&,
v+a ¥® dho, khi tryt co trit thjnh t+ng lép 3 Y4B 4mm Y ng n ¥8éng thm
ho” ¢ chi Tt cfing k36 dji ¥®éng thm cUthl %t hi si thfm I; 0,00001 ¥/A
0,0004 m3/ ngjy ¥Am.

* BAtang vi viacUpho gia:
Pho gia cho vj o bAtang vi viia cUthl ntm trong balo-i:

. Lo-i ky ndéc nhd xAAzit, d- u n”ng, bitum, d- u th”o mae.

. Lo-i cUh-t mw ¥ bW 1& rdng nhd ba¢ vai, bat ¥ Y&lamit,
bat 14 vai canxit, bat th-ch anh, YAt s%...

. Lo-i pho giat ng ¥sené cda bAtang vj vua, vit Iin khe mao
d*n nhd aluminat natri, clorua canxi, clorua natri, tricozan,
hydroxit s°t, clorua s°t, nitrat canxi, cYc lo-i chit phYng ndéc
|9ly thdy tinh IPng Ijm géc...

CYn lo-i pho giat-o bat, t-0 mjng di ng cho bAtang vi viagac i cYc
lo-i nhdatang hi p.

Trong thac tAcfing nhé kinh nghil m dun gian cYn di ng mag 16i ng
nhb cYe chfit liAn kAEhQu c¢ ho” ¢ phpn ta thfp nhé mé, phenon phic, ¥8éng,
met cho vjo viavj bAtang ¥ thi c Y4y quY tr@h t-o thjnh lifn kAEkhoYhg
ho” ¢ ¢'i thil n mae sa thinh chfit cda bAtang vi via Nhing chiit njy chxthi ¢
Yy chod b’ n thpn nUkhéng tham giavjo cfu tri ¢ lidn k&

Pho gia ky ndéc Ijm gi"m céng Yeecda bAtang vi via nbn vil c k&E
hi p vilc di ng ngay kZEcTu ch IGc ¥8ing théi |j kA cTu chang thm ph’i
kil m tratinh chwi [Uc bUgi” m yA& khi thAm pho giaky néec.

Thi nghil m ¥ cho thfly chxcho vijo viiaxi m ng mae |6i ng pho gia
2,5 YA 3% (so véi trang 16i ng xi m ng) chfit nhii td¢ng cao su, chiit latex,
mat 1&p via 10mm cUlatex chl ¥8i ¢ 19 atmotphe.

Ph- n doéi Y4y tr@dh bjy mae si bAtang vi viacUpho gia hUa chft m;
chi ng téi ¥ tham gia ch/A-o0 ho' ¢ thi cang. Mag sa pho gia ¥ ta nfu %4
kil m chong cang nghl , ¥»¥®avi o cang tr@h thic tA2% thi cang.
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* Colophan Natri:

Chit njy thi EkATrung quac Y= di ng cho chang thfim cU chfit cao &
khu gang th3% Th¥i nguy/n.

CYch ch/Z&- o Colophan Natri nhd sau:

NguyAn liTu di ng I nhtiathang vi STt kp nghl. Nhiia thang Yem t¥h
nhb, rpy qua met sing Imm. Stding lj sit 13% cUty trang d=1,14 - 1,16.
Nfu st 13% |An nhilt ¥8280°C thGcho colophon vijo qufly Y&u. Khufly cho
Y48 khi nhiiatan hZE cho vjo b@h sjnh di ng d- n.

LiEu 181 ng s dong i 5 ph-n v-n so véi trang 16i ng xi m ng. Di ng
nhiEl hen bAtang sAbUgi™m cdéng Yee Pho gia njy |jm tang nhanh tac Yee
vang k/E cda xi m ng nfn ph’i ba trl thi cang nhanh meéi ¥5m b’ o chft
|61 ng.

Xi m ng di ng cho chang thfm pha calaphan natri | xi m ng puzalan.
Cflu t-0 hta hac nhé sau:

CioHyxy COOH + OHNa ® C;oH, CONa + OH,
Ya0¥aYa¥aYaYa  YaYaYa Y2322 ¥2¥aYa 7R/
Nhuathang St Colophan Natri Noec

Colophan Natri |j lo-i xj phong t-o bat I1én vj ding thich hip ljm
t ng ph, m chfit bAtang. Dung didh colophan Natri Ijm t ng tinh 16u Yamg,
YeesOt cda bAtang t ng, théi gian kha qu¥nh I7 ¢ tram k36 dji. Kho dung didh
colophan Natri cho vjo bAtang thOnhiing h-t xi m ng hi't mjng bat. Ph-n
noéc khuy/Zh t¥h vj o bUh-n ch/glo Y&JquY tr@h hYatan vi tYc dong k36 dji
hen.

BAtang cU colophan Natri chan ty IT tat Ijm t ng tinh chang thm
cao vCbat ca 1°p |jm ch°c ¥4¢ ph- n bAtang cYn I-i.

ThiZEkAnYc bAtang :
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X
Rig=KRy (%% - 05)(1-004A)
N

Alj 161 ng ng°m hci
Rn lj mYcxi m ng

* Aluminat Natri :

BiTn phYp njy ¥»¥8i ¢ di ng trong nhiEu cang tr@h thdy 1i i nhé tr-m
bcm Thoy Phdgng, Hi naé n m 1960.

NguyAn liTu ¥4 ljm Aluminat Natri Ij ph¢n nhdm vi sit kp thult.
CYch ch/-0 : nfu ph¢én 1An 40 - 50°C, cho si't kp thuet vijo, ¥8i ¢ chit kA&
toa

Lac, xfly kha & nhilt 22100 - 105°C ta cU Al(OH); ty trang cao. L-i
cho Al(OH); tYc dong véi OHNal- n niia sAthu ¥8i ¢ NaAlO,.

C nlac % cUNaAlO, tinh khi &£

LiE1 181 ng sg dong : L& ng Aluminat Natri |j 3-5% trang 16i ng xi

m ng.

Vua Aluminat Natri ¥» ¥8i ¢ sg dong é cang tr@h Gang th3f Thal
NguyAn. T-i cang tr@h njy sg dong cYc lo-i viia

- VUa¥ang cong trong 6 phi t:
Xi m ng Poocl ng 400 di ng 1kg thO
Aluminat Natri 0,200 kg
No&éc s-ch 0,220 kg

- VUa¥ang cong trong 5 phi t:
Xi m ng Poocl ng 400 di ng 1kg thO
Aluminat Natri 0,260 kg
No&éc s-ch 0,160 kg
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- VUua¥ang cong trong 7 phi t
Xi m ng Poocl ng 400 di ng 1kg thO
Aluminat Natri 0,160 kg
No&éc s-ch 0,260 kg

Do viia cU Aluminat Natri 1§ m cho ¥ng cong nhanh 120 nfn chxch4e
tram t+ng mAnhP, di ng xong |-i tram kAo bU/ng cong phi ph-m.

Khi di ng vianjy % blt 1& rY thim khang di ng c\t. N& di ng tryt m’ t
t6éng di ng thAm ctt. C1t tram trdéc véi xi m ng. Khi cho ndéc thCcho Y4ing
théi Aluminat Natri .

Cang tr@h nhj mYy thdy %l n Bjn th-ch (Thanh hUs), tr-m bem Thdy
phdcng (nam Nghl an) cfing di ng Aluminat Natri tram trong bAtang ho ¢
vuathfy kAqu™ tat.

KAqu” thi nghil m trAn hai cang tr@h njy cho bil u ¥ & h@h 14.

p [Gc thm
10
8 _
) | |
1/10 1/8 1/6 1/4  Auminat
H®h 14: Tdgng quan gitia Yp 1Gc thim v NGec
|61 ng Aluminat Natri
Aluminat Natri
thi hilnquaty S8 %% %% %% %
No&éc

* Vuadi ng lo-i pho giagac thdy tinh Ibng:

Théi ki nbéc ta xpy ding nhiEu cang tr@h theo thi £ kAcda Trung
quac vi cUsl tham gia hi p tYc cda chuyn gia Trung quac hay di ng cYc lo-i
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via thAm pho gia lo-i njy. Theo tji liTu cda PhU Chfn H'i trong cuan “
CYch chang ndéc tat nhit “ gai | chft phYng ndéc han hi p.

Ch/&- o chfit phYng ndéc han hi p:

NguyAnliTu:
Qunfat ¥2ng 5 ndec Cu 80O, 5H,0 1ph-n
Qunfat s°t Fe SO, 1ph-n
Bicromat Kali Ks Cr, Oy 1ph-n
Ph¢n chua K AI(S0,), 12H,0 1ph-n
Thdy tinh ndéc Na, S O3 400 ph- n
No&éc [-s-ch 60 ph- n

Cang nghl YU ch/E

Cho ndéc |- vjo ndi Yun sai 100°C. BPI-n I&i t Cu S0, 5H,0, Fe 0,
K, Cr, O; vio ndi |- n 16i t. Bp t+ng chit khufly cho tan ¥&u. Chfit na tan h&E
mei cho chit kia. Khi tan réi, cho tiA ph¢n chua gi-nhb vj ti4a toc khufly
cho tan hZE Chi @ nhilt Ysevin phi Ij 100°C. Khi ¥8i ¢ chiit Ibng Y8ing nht
thGb°c ndi khB b4 ¥4 nguaé d- n. Di ng nhilt kAkil m tra, khi nhilt Yseh-
cYh 55°C thCcho dung dlgh njy vijo thdy tinh Ibng. V+a cho v+a khufly luan
tay bing YAa thdy tinh. TiAa toc khufly trong théi gian kho'ng 30 phi t. Khi
khufly ph”i ph”i thfy ¢'m giYe nhAtay, khang cUgi n. NAE khufly |pu mj cYn
gi n tay chong tb han hi p bUk&Etda, ph'i bl khang di ng ¥8i c. YAu c- u rfit
nghiAm ng"t Ij han hi p khang ¥8i ¢ k/AEtda. CUiln t6i ng k/&Etdali nguyhn
liTu khang tinh khiZ C- n kil m tra chfit 18i ng nguyn liTu.

CUthi chan lo-i ty IT phai liTu kh¥e:

Sunfat ¥&8ng 5 ndec Cu 0O, 5H,0 4 ph-n
Qunfat s°t Fe SO, 2ph-n
Bicromat Kali Ks Cr, Oy 4ph-n
Ph¢n chua KAI(S04),12H,0  4ph-n
Thay tinh ndec Na, S O3 800 ph- n
No&éc I-s-ch 120 ph-n
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Chi ng téi ¥xtr@h by vil ¢ sa dong gifly d- u d¥h bing viianlhg é nhj
mYy dit 8-3 Hj naé cUnhting sl cA. CYc chuyn gia Trung quac xpy ding
nhj mYy njy ¥ ding nhiing cang thdc cda PhU Chiin H'i Iim chft ng n
nbéc ¥ chuanhiing hd hbng thfm & cang tr@h,

Chi ng téi ghi ch3 ¥8i ¢ mag liEu 18i ng ¥ di ng cho nhj mYy dit 8-3
niy:

Qunfat ¥8ng 5 ndec Cu 0O, 5H,0 0,50 kg
Qunfat s°t Fe SO, 1kg
Bicromat Kali Ky, Cr, Oy 1kg
Thdy tinh ndéc Na, S O3 200 kg
N&éc I-s-ch 3011t

+ un nééc cho sai 100°C cho |- n 18 t sunfat Ying, sunfat s°t, bicromat
kali khufly tan t+ng chft méi cho chitt sau. Khi tan hZEb°c khbi b4, ¥ nguae
4R 50°C thGr( dung d@h njy vjo thdy tinh Ibng khufly trong nga gié. N
khang bUkAtda thGdi ng phavio viayt b thm.

Tanh°n x3thfly trong phai liTu njy veng m"t chftt ph¢n chua.

Nhang kinh nghil m thc tif n b"'n thpn chi ng téi ¥» it ra ¥8i ¢ trong
quY tr@h thic tif n:

. CUthi nh°n biZEnguyAn liTu: sunfat ¥8ing m;ju xanh nh-t, Yhh trong suéat
mj u xanh. Sunfat s°t mj u vjng 4it, bicromat kali mju “.

. Théy tinh Ibng yAu ¢ u¥#m %c cUd = 1,4.
- YAu ¢ u cda hén hi p chft phyng ndéc phi Yt 1,55 ¥eeBaum¥. 3 Ul yAu

¢ u, thiic tAchi ng tai theo dRi nhiE mAchxYat 1,52 Y4B 1,54 YeeBauma
Th1p hen 1,5 khang nAn sa dong.
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Chfit phYng ndéc di ng trong cang théc cda PhU Chiin H'i cYn cU
nhiing bi/B ¥&i VEthj nh ph-n vj phai liTu, giagi"m chit it. Nhdng gac vin
ph”i Ij thdy tinh Ibng. thdy tinh Ibng b°t buae ph'i cUm’t trong tft ¢ cYc
gi”"i ph¥p phéi liTu mj nUcYn ¢ n di ng sa16i ng lén.

+1 di tr@h bjy cYc d-ng phéi liTu chi ng ta st thn:

Qunfat ¥8ng 5 ndec li chftsal
Kali Bicromat l[i chitsa?2
Qunfat s°t 2 l[i chftsa3
Ph¢n chua Sunfat k3 Kali nham li chftsa4
Ph¢n cram Qunfat k3 Kali nham l[i chftsas
Thay tinh IbPng li chftsa6
Nodéc s-ch l[i chftsa?7

b- nthijnh ph- ncYc chft phYng nééc theo
phUchfnh"i

Hi p cht Ty I M u hi p chft

Lo-i 1:

Mju¥Pgo

PR R R R

400
60

~NoOo UM wWNER
T Ui o

Lo-i 2:

1,25
1,25
1,25
1,25
400
60

Mi u xanh nh-t

~No R ANDO
T T Ui o
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Lo-i 3:

R NN

400
60

~No wihN e

Lo-i 4.

1,66

1,66

1,66
400
60

~No B~ DNO

Lo-i 5:

1,66

1,66

1,66
400
60

~NOoO R DNO

Lo-i 6:

1,66
1,66
1,66
400
60

~No b weRk

T T T

T T T

T T T

T Ty T

Mju¥Pgo

M u xanh nh-t

M u xanh nh-t

Mju¥Pgo

Chfit phYng ndeéc ch4E- o xong, cho vjo b@dh sjnh ho” ¢ thdy tinh di ng

d-n. MiTng b@h c-n nit ch”t khi rt xong.

MUhg ang khU céang tr@h ¥4 ¢ th3p khu Gang th3e ThYi nguyAn trvt 3

|&p viia phYng thfim nhd sau:

Lép 1 Xi m ng Poocl ng 400
Chfit phYng n6éc
No&éc

1 kg
0,01 kg
0,52 lit
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Lép 2: Xi m ng Poocl ng 400 1,5kg
Cit 4,0 kg
Chfit phYng n6éc 0,01 kg
Noec 1,20 It

Lép 3: Xi m ng Poocl ng 400 1,50 kg
Chfit phYng nééc 0,01 kg
Noec 0,8 kg

* Cang nghl thuc hil n:

Lép 1: Tram ndec veéi chit phYng ndéc. Khi cho xi m ng vjo tram Y&u
nhanh chUhg xoaln m” t mat 1&p Y& djy 2 Y4B 3mm.

Lép 2: Tram Y& xi m ng vj ct. Tram ¥4 ndéc vj chit phYng ndec.
HYa tram nhanh hai han hi p njy réi trt 1An mt 1ép 1 Y& 1jm xong.

N/ thYy trAn m"t 1ép 1 cUv/Er-n chun chim thCkoall-i trééc khi phd
l&p 2 1 An trin.

Lép 3: Khi lep 2 ¥~ ngdng kA xong, 1y bjn ch”i s°t ch'i cho xém
m’ t, di ng chai Y&t qu3tlép viia 3 1An vi ¥hh IYhg m't.

T-i hjnh lang Y cao khu Gang th3 Th¥ nguyAn, phd 5 [&p viia chang
thfim chd khang ph'i chxcU3 Iép.

Thay xi m ng poocl ng b#ng xi m ng Puzolan |jm cYc I&p nhd sau :

Lép 1: Tram ndéc veéi chit phYng ndéc rdi hYaxi m ng vjo, trt 1An
m’ t KAEcTu 2-3 mm.

Lép 2: Tram ndec vei chit phYng ndec. Tram xi m ng veéi cYt. HYa hai
tho Y)veéi nhau trt 1An [&p 1 t+ 4-5 mm. Trt hai 1ép liEn.

Lép 3: Thi cang sau khi trt 1&p 2 t+ 1 ¥4A 2 ngjy. Trdéc khi trt cfing
1y bjn ch’i ¥¥hh xém m’"t. Li m nhd trAn.

Lép4: Coiléep 3l lep 1, lep4lijmgianglép 2.

Lép 5: Limnhd lép 3.
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Chi : M"ttr'vt I'Yhg ph'i s-ch.

Trt tdéng troec, | m ¥4 sau.

DiTn ramg ph’i Ijm méai ndi nhiEu khfc. Ch& nai thAm
l&p 1. N¢i nhilt ¥secao hen nhilt Yeekhang khl phi di ng xi
m ng Poocl ng, khang di ng xi m ng Puzolan.

Nhiing ¥Eu kinh nghil m cda chi ng tai khi di ng via PhUchfin H™i:

. Tac YeeYang cong cda via cU pho gia PhU Chfin H'i rft pho thuae
nhiTt Yeemai trééng. Nhilt Yeekhang khl méi trééng cao, ¥4ng kA
nhanh. Nhilt Yseméi trééng thfip, ¥4ng kAch°m.

L3l ng ndéc cho vio nhb hen nga |6i ng thuac (CFN) thOtac Yee
Yang cong ty IT thuen veéi 16i ng ndéc. Khi 16i ng ndéc 1én hen nea
16i ng thuac (CFN) thOtac Yeelsing cong tii IT nghldh véi 16i ng
nbéc. Bilu Y8 h@h 15 cho thfly tdgng quan gitiaty IT Xi m ng :
Chfit phYng ndéc vj théi gian ¥ang k/E

T Phut
1

160

H@h 15 : Tégng quan thic
nghilm gitiaty IT X/CFN vj théi gian
Yang kAEcda vuadi ng CFN. 70

100

Vv

1:06 1:07  1:08 CEN

* S’t clorua:
St clorua d-ng tinh thi hYa tan trong nééc thdéng & nhilt e20°C.

Tram vio viaxi m ngtheoty [T 2% trang I6i ng xi m ng vj tram vjo bAtang
theo ty IT 1% 16i ng xi m ng ¥8i ¢ viiaho” ¢ bAtang cUtinh chang thfm tat.
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LiAn x& ¥ sg dong nhiki |&p tr't chang thm cho cYe bi nééc bing
viaxi m ng tram 1% s°t cloruavij kZEqu™ thang bYo khYtat trong sg dong.

Tuy vy lo-i pho gianjy khang dYm cho vj o bAtang v&chdaclo.
* Nitrat Canxi:

Nitrat Canxi thAm vjo viia ho” ¢ bAtang |j m t ng tinh chang thm cda
via ho’ ¢ bAtang. LiEu ding |j 7% trang 16ing xi m ng. "¢ %I m cda
Nitrat Canxi |j khang Ijm h-i cat th3f.

* Y3arat kAm:

Coc Cang binh BeeQuéac phYng cYn sg dong chfit chang thfm cUthj nh
ph-n:

Quinfat nham 44%
Vai bat mh 15,6%
1 it s% bae mu 34,4%
S34arat kAm 6%

NghiEn ¥&u cYe chfit nU trAn, tram [1n cho thet Y. Rpy qua m°t sjng
4900 |8, LiEu 161 ng di ng pha tram véi via vj bAtang |j 2 Y4B 2,5% trang
18i ng xi m ng. Khi tram via hay bAtang, cho pho gia¥&ing théi véi xi m ng.
Pho gia njy kh&, di ng khang k3, ¥£hg bao cUchang , m ¥ cft giu, sau ti/
toc sg dong.

Ph”i cUthi &bUnghiEn Y. Muan nghiEn nhanh vi Tt hao hot nguyn
liTu ¢ n rft khd. MYy nghiEn cUthi 1j lo-i nghiEn bi troc nim ho'c mYy
nghiEn bi a

QuYtr@h thi cang cUnhai ¢ %I m |j chiit st¥arat kAm nhAnAn hay néi
1A bEm’t. $1 kh°c phoc nhdi ¢ ¥4l m njy chx¥m v+a 18 Yeech°c khi nbeéc
vj bat st¥arat kAm chém néat | d+ng Y2m ngay.

Xi m ng sg dong Y& bAtang cUpho gia st¥arat kAm cUthi |j xi m ng

Poocl ng, Puzolan ho” ¢ Super. Coc Cang binh di ng pha bi cU mYc 350
véi liELi 161 ng xi m ng 400 ¥4A 420 kg cho 1m® bAtang.
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* Nhiing pho gia cda cYc cang ty ndéc ngoji méi ¥Pa vijo ndec ta
trong v¥ng vii N mg- n %y:

Nhing lo-i pho gia gi'm ndéc ¥ npng cao tinh chang thfm cda bA
tang do t°p ¥wjn Skagiéi thilu :

Skament NN li pho giagi™m ndec cao
Skament FF li pho giagi”m ndec cao
Skament 520 gi"m ndec, k36 dji ¥Yang kA
Pastocrete N pho gia chang th{m.

Thij nh ph: n chinh cdacYc lo-i pho gianjy Ij khU silic ¥»%&=cp ph-n
chuyén dé vé bé tong.

S'n ph, m hjng hUacda Ska‘t chang thfim cU

Skalvj Skalite
Ska?2

Skada
SkaTop-Sea 107
Ska 101

T°p ¥@jn SKA t-o ra cYc s'n ph, m chang thfm ciing nhd npng cao
chit 16 ng bAtang cda ha nhé vjo chit khU silic, chit Apaxy. X34 theo khia
c-nh cang nghl th&khU silic t-o nfn ho-t tinh nhé kich thééc h-t siAu mu.
Kil u ho-t tinh njy cUtinh chfit vt 10 m; khang gy ph™n 6ng hUa chiit njo
“nh hdéng Y4B chit I6i ng xi m ng cfing nhd cat th3fs trong bA tang. T°p
Yoinnjy cUm’ t trAn 60 ndéc kh°p thAgiéi. T-i nBec ta, t°p ¥ojn njy cUnh;
mYy ch4-o silicafume & Bidn HYa. T-i Hj nae SKA cUcc sé & 195 LYng h-
Hj nae. Tai thanh phé H6 Chi Minh, tai 90 Phé Truong Dinh Quan 3, h- u h4&
cYe c¢ sé bAtang ch/ram s*n Y& di ng s'n ph, m cda SKA.

S'n ph, m cdah-ng FOSROC cU:

Conplast Prolapin cUcYc lo-i :
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Conplast Prolapin 031 Chang thfm di ng cho vua

Conplast Prolapin 421 Chang thfm di ng cho bAtang
Gan day, c6 nhiéu loai phu gia chong thdm méi nhu Radcom 7 ctia Uc dang
str dung c6 hiéu qua tai nhi€u cong trinh méi cua ta.

S'n phiim meéi cUé thUrééng ndéc ta g- n Yy khYdi sg dong, khang
ph’i tu chAnho tréec Yhy.
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Chuong V
Thi cong phan than.

5.1 Dbiéu chung:

Viéc thi cong phan than tuan theo TCXD 202:1997 Nha cao tang- Thi
cong phan than.

Khi thiét k€ bién phdp thi cong nha cao tang xay chen trong thanh phd
can quan tam dic biét dén cdc yéu t6 sau day: van chuyén vat liéu, trang bi
va ngudi theo phuong thang ding, phuong ngang , ddm bao kich thuéc hinh
hoc, gian gido va an toan trén cao chong roi, thiét bi nang cat phai 6n dinh ké
ca gi6 bao trong qua trinh thi cong, giong va sét, tiéng o6n va anh sang, su lan
toa khi doc hai, su giao hdi v6i cac cong trinh k§ thuat hién cé, su anh
huong moi mat dén cong trinh hién hitu 1an cén.

Cong tac do dac va xac dinh kich thudc hinh hoc cong trinh va két
cau:

(1)  Viéc dinh vi cong trinh, dam bao kich thudc hinh hoc va theo
doi bién dang cong trinh trong va sau khi hoan thanh xay dung cong trinh la
nhan t6 hét sitc quan trong nén phai t6 chiic nhém do dac chuyén trach, chat
lugng cao thuc hién.

Viéc do dac tuan theo TCXD 203:1997 Nha cao tang - Ki thuat do dac
phuc vu cong tic thi cong.

Phai 1ap phuong an thuc hién do dac cho cac giai doan thi cong, 1ap
thanh ho so va duoc ky su dai dién chu dau tu duyét trude khi thi cong.

(2) Phuong dn do dac phai dugc trinh duyét cho chu dau tu dong
thoi v61 phuong an thi cong xay dung. Tai liéu do dac trong qud trinh thi
cong ciing nhu do dac hoan cong , do bién dang dén giai doan ban giao va
phuong 4n do bién dang trong qué trinh st dung cong trinh 1a co s& dé ban
giao nghiém thu cong trinh. Thi€u ho so do dac, cong trinh khong dugc phép
ban giao va nghi¢m thu.

(3) Xay dung nha cao tang nén thanh lap mang luGi bo tri co s&
theo nguyeén tic lu6i doc lap. Phuong vi clia mot trong nhitng canh xuat phat
tr diém goc 14y bang 0°00'00" vdéi sai s6 trung phuong cua ludi co sG bo tri
do goc 1a 10", do canh 1a 1:5.000.
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(4)  Xay dung nha cao tang nén chon cac chi tiéu sau day khi 1ap
luéi khong ché do cao:

Hang 1
Khoang cach 16n nhat tir mdy dé€n mia: 25 m
Chénh léch khoang cach sau, trudc: 0,3 m
Tich luy chénh léch khoang cach: 0,5m
Tia ngdm di cach chuéng ngai vat mat dat: 0,8 mm
Sai s6 do trén cao dén moi tram may: 0,5 mm
Sai s6 khép tuyén theo mdi tram may: 1/ n

Do chinh xdc va cdc chi tiéu dung sai do phia thi cong dé nghi va dugc
chu dau tu chip nhan dong thoi véi bién phap thi cong cac phan viéc tuong
ung.

Co sO dé quyét dinh lua chon dung sai va phuong phdp xéc dinh nhiing
dung sai nay la TCXD 193:1996 ( ISO 7976-1:1989), Dung sai trong xay
dung cong trinh, Cdc phuong phdp do kiém cong trinh va cau kién ché sin
cua cong trinh; TCXD 210:1998 ( ISO 7976-2 : 1989 ), Dung sai trong xay
dung cong trinh, Cdc phuong phdp do kiém cong trinh va cau kién ché sin
cla cong trinh - Vi tri cdc di€ém do; TCXD 211:1998 ( ISO 3443:1989 )
Dung sai trong xay dung cong trinh - Giam dinh vé kich thudc va kiém tra
cong tac thi cong.

Mau s6 do va cic qui cach bang biéu trong tinh toan bién dang theo
qui dinh trong phu luc cia TCXD 203:1997, Nha cao tang - Ki thuat do dac
phuc vu cong tic thi cong.

5.2 Vin chuyén lén cao:

Thudng dung céin truc thap hodc can truc leo dé van chuyén cao. Ngoai ra,
bam vao mit ngoai cong trinh, c6 thé bo tri thang tai dé giai quyét viec di
chuyén ctia ngudi hoic chuyén nhitng mé vat liéu dudi 100 kG.

Can truc thdp phai can nhiac xem c6 can di chuyén hay khong dé chon chan
thdp hodc cho di chuyén trén ray. Can hét stc luu y dén su 6n dinh cta can
truc khi st 1y méng hoac chan ty cho can truc thap. Con can chi y dén day
céap, day cdu vé an toan dién véi duong day din dién 10 thién trén cot dién
dudi thap, trong pham vi hoat dong cua can truc thap. Phai c6 rao hoac day
bdo tin hiéu nguy hiém trong pham vi hoat dong cuia can truc thap ¢ mit
bang thi cong, nham canh gidi cho ngudi trén mat bang thi cong thay duogc
khu vuc nguy hiém khi can cdu thdp cau hang.
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Can truc leo thudong dua vao 16ng thang mdy. Can cé thiét k&€ leo qua céc
buéc va mat tua cliia can cau. Hé thong neo, gidng cAn dam bao cho can truc
an toan , 6n dinh khi van hanh.

Can thiét k€ thung chita chuyén bé tong ( benne ) khi str dung cén truc thap
dé chuyén bé tong. Thé tich chuyén hitu ich phu hop véi tinh niang cén truc
thap ( Q ) nhung bao dam van hanh miéng thdo bé tong van hanh thuan loi
khi déng m¢& thung benne. Khi dung thung benne hét stic luu tam dén su tao
ra luc tap trung qud 16n khi mé miéng thdo bé tong. Can huan luyén dé cong
nhan van hanh sao cho rai bé tong lan toa, khong tao nén xung luc 16n ciling
nhu luc tdo trung 16n.

Thang tai bAm mat ngoai cong trinh phai duoc thiét k& va 1dp dat that an
toan. Thang tai cin lién két v6i cong trinh dam bao do 6n dinh khi di chuyén.
Thang tai chd ngudi 1én xudng phai ¢6 16ng sit véi ludi di bao dam do che
phu khi san thang di chuyén. Can thudng xuyén ki€ém tra hé dan dong cua
thang, bao dam khong gay su co khi str dung.

Dé chuyén bé tong 1én cao nén sir dung bom bé tong. Mdy bom bé tong c6
thé chuyén cao theo tinh niang ctia may. Khi vuot qua do cao bom, c6 thé tao
thém tang trung chuyén dé noi ti€p chuyén cao. Can luu y do sut bé tong va
duong kinh c6t liéu ,dam bao cho bom thong ma chat lugng bé tong khong vi
thé ma thay doi.

Khi chuyén rdc xay dung tir cic ting cao xudng thap, phai c6 bién phép
chong bui va su roi tw do gay nguy hiém cho ngudi bén dudi va 6 nhiém moi
trudong. Phai don rdc trong bao tai kin hodc chuyén rdc trong ong kin xuong
tan mat dat.

5.3. Thi cong cop pha :
5.3.1 Cop pha va thanh chong kim loai:

Cop pha va cay chong cho nha cao tang thuc hién theo TCVN 4453-
1995, Két cau bé tong cot thép toan khoi - Tiéu chudn thi cong va nghiém
thu.

Do tién do thi cong can nhanh va chd doi k¥ thuat cho bé tong du cing
nén cop pha va cay chéng nén lam theo "phuong phap hai tang rugi'.

Khi thi cong theo phuong phép hai ting rudi can tuan theo nhiing qui
trinh sau day:
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1. Mdt do cot chong lai:

Chiéu day san Kich thudc mot canh san

cm 6,0 m 7,5m 9.0 m
10 Khong dam bao —-- —--
15 24 m Khong dam bao ——-

20 2,4 m 2,4 m Khong dam bao
25 -—- 24 m 24 m
30 -—- 2,4 m 24 m

Ghi chu:

* Cédc truong hop " Khong dam bao " do chi€u day san
mong, thoi gian thi cong ngan , khong nén dp dung phuong phdp hai ting
Iruol.

Nén dp dung phuong phdp hai ting rudi khi chiéu day san 16n hon 15
cm.

Thoi gian thi cong bé tong céc ting phai cidch nhau trén 7 ngdy dé dam

bao bé tong san du cing thi cong duogc bén trén mac du van cé cay chong.

quan giira chiéu day san va nhip ctia san khong hop 1y.

* C4c truong hop --- khong cé y nghia thuc tién vi tuong

2. Thoi gian thi cong bé tong hop 1y cho mot tang ( ngay):

Chiéu day san Kich thudc cia mot canh san

cm 6,0 m 7,5m 9.0 m
10 >7
15 7 >7 -—-
20 7 7 >7
25 --- 7 7
30 -—- 7 7

Ghi chu:

Nhu bang trén.

3. Cdc yéu cdu ky thudit:

* Cay chong O ting nam trén tang chong lai nén 1am cé mat do cot

chong 1a 1,20 x 1,20 mét.
* Cay chong & tang trén ting chong lai nén trung theo phuong thing

7,

ding .
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* Néu st dung cay chong lai 1a céc tru don ¢6 dieu chinh duoc do cao
nho ren vit thi khong nhat thi€t phai 1am gidng. Néu dung ciy chong lai bang
cot chong phai ném chan thi nén lam gidng theo ca hai phuong vuéng géc
vOi nhau.

* Viéc giam coOt chong trong qud trinh chong lai dugc thuc hién theo
timg phan doan 1am sao dé nhiing phan doan nay da dugc dd bé tong xong
tdng trén cung dé tranh hoat tai do thi cong gay ra. Vi tri chong lai truéc hét
nén 1a noi ¢6 noi luc 16n nhat cua cdu kién.

Nhiing 16 chd dé 6ng ky thuat xuyén qua dam, san, cot, tudng bé tong
phai dugc bo tri day du tranh su duc d€o sau nay anh huéng dén chit lugng
két cau. Nhitng 16 nay phai do thg moc dat theo chi dan cua tho lap dat k§
thuat.

Bé mat cOp pha can boi 16p chong dinh trude khi dat cot thép. Viéc su
dung loai chat chong dinh phai thong qua k¥ su dai dién chu dau tu.

Do vong thi cong tai gitra két cau c6 d6 hai dau 1a 0,3% va véi két cau
c6 dau tu do cua nhip thi d6 vong tai dau nhip 1a 0,5%.

Khi sir dung c6p pha bay ( flying forms ) hay loai twong tu cin ki€ém
tra do bén va do 6n dinh dé€ dam bio do cling va én dinh khi chiu cdc tai
trong tac dong lén trong qud trinh thi cong. Cich di chuyén c6p pha bay va
cac dang c6p pha kich thudc 16n t6i vi tri khac can chd y dam bao khong bi
bién dang ciing nhu dam bao do 1ap rdp cho vi tri méi thuan 1gi nhat. Phai hét
stic chid y va can kiém tra hinh dang, cic mai lién két , cac két ciu gidng, néo
trudc khi di chuyén va khi bat dau 1ap dat vao vi tri mai.

Cop pha va cay chong da hong khong duge st dung cho cong trinh
mac dau da stra chira.

R& cOp pha va thdo ciy chong chi dugc thuc hién khi dd dam bao
cuong do theo yéu cau ciia TCVN 4453-1995, Két céu bé tong cot thép, tiéu
chuén thi cong va nghiém thu.

5.3.2. Cop pha san bang bé tong c6t thép:
Gan day, mot s6 Cong ty xay dung trong Tong Cong ty VINACONEX

str dung giai phap ché tao tim cOp pha cho san nha bang bé tong va dung tim
coppha nay nhu la bo phan cua két cau san.
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Nguyén 1y cau tao va cach st dung nhu sau:

Tam cop pha bé tong san 1a mot tAm bé tong c6 chiéu day 5 ~ 7 cm dung bé
tong cot liéu nho, mac khong thap hon mac bé tong san.

Thép dat trong tdm 1a thép 16p dudi cta san bé tong chiu luc. Bo tri thém
thép chd dé neo phan thép da dat trong ludi nay v6i phan bé tong d6 thém
sau khi dat cop pha va cot thép du cho san chiu luc.

Can bo tri thém thép rau dung 1am mdc cau khi cau tdm cop pha nay lén vi
tri trén san. Ngoai ra b6 tri thém mot s6 thanh gia ¢6 giita cdc méc cau.

Kich thuéc mat bang tdm cOp pha bé tong cot thép nay ding bang 6 san ma
tam nay lam cop pha.

Sau khi cau lap dén vi tri, bo tri cay chong phia dudi du chiu tai va dat tié€p
cot thép cac 16p nam trén chiéu day tdm cop pha cia san.
D6 be tong 1ap day két ciu san.

Stt dung bé tong lam cOp pha ddy san ti€t kién coOp pha va mau r& dugc cay
chong nén mang lai hiéu qua kinh t€ thi cong.

5.4 Thi cong cot thép:

Nguon cung cép cot thép cho bé tong phai dugc su thoa thuan cua k¥
thuat dai dién cho chu dau tu.

Cot thép dugc chia trong kho hd ¢ lat hoac lang phia duéi va che
mua phia trén. Can tranh hu hong va giam phdm chét trong qué trinh Iuu
kho.

Cit 50 tan thép lai phai 1am thi nghiém mot t6 miu theo céc chi tiéu :
kéo, uoén 90° ( bend test ). Ctt 100 tan lai 1am thém mot t6 mau thi nghiém
uon 180° ( rebend test ). Moi thi nghiém phai cé van ban bao cdo va két
luan dugc riang thép sé sir dung dap tng duoc yéu cau cia thiét k€ cong trinh.

Cot thép duoc gia cong va lap dat vao vi tri phit hop véi thiét k€ hoic
ban vé thi cong dugc k¥ su dai dién cho cht dau tu thong qua. Cac chi tiéu
dé kiém tra chat lugng cong tdc thép 1a chung loai thép, s6 luong thanh trén
tiét dién, dudng kinh thanh thép, do dai thanh thép, vi tri cat va noi, chiéu dai
doan noi, phuong phdp ndi, khoang cédch cac thanh, chiéu day 16p bao ve,
hinh dang thanh phtu hop v4i ban v€, do sach khong bam dinh bun, dat va
diau m& cling nhu viéc dam bao khong gi ciia cac thanh thép.
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Chi dugc phép gia cong nhiét thanh thép khi k§ su dai dién cht dau tu
déng y bang van ban cho ting trudng hop.

Thép da uon hong khong dugce phép dudi thang va uon lai dé st dung.
Nhitng thanh ¢6 dau hiéu nit gay can bi loai bo.

Miéng hodc phuong tién dé€ ké, dém, dam bao chiéu day 16p bdo vé
hoic khoang cach gifta cac thanh dugc dé lai trong bé tong phai b6 tri di s6
luong, dat dung vi tri va khong dugc anh hudéng dén chat luong ctia bé tong
ciing nhu diéu kién sir dung bé tong. Miéng ké bang vita xi mang phai c¢6 do
bén bang do bén clia bé tong cua két cau.

Khong d6 bé tong bat ky két cdu nao khi chua tién hanh nghiém thu
c6 1ap bién ban xac nhan cta ky su dai dién cho chu dau tu véi cong tac cop
pha va cot thép. Moi yéu cau stra chinh can dugc tién hanh tic thoi va k¥ su
dai dién cht d4u tu xdc nhan lai méi duge do bé tong.

Trudc khi d6 bé tong, bén thi cong phai thong qua dai dién k§ thuat
ctia chu dau tu so d6 mach nd6i thi cong véi cac giai phap st ly khi gap cac
tinh huéng kha di xdy ra. Cin chuin bi phuong tién, dung cu va vat liéu cin
thiét khi c6 su co da tru liéu .

5.5 Thi cong bé tong:

Ngay nay c6 nhiéu khéi niém mdi vé bé tong, cin luu ¥ nhitng di€u sau day
dé thi cong that dam bao chat luong bé tong.

BAtang | vt liTu hén hi p chd yA bao gam cat liTu & 1jm khung
xdcng, Xi m ng vj ndéc thang quaty IT ndéc/xim ng t-o thjnh ¥ xi m ng.
Buy gié khi xem x3 vEchfit 161 ng bAtang, ngdéi ta khang ¥&n thu- n chxnU
vE cdéng YeechW n3a cda bAtang. Viin ¥£I; YeebEn hay tuai tha cda bAtang
mj cdéng Yeechl n3a cda bAtang chxlj mae chxtiAu¥sm b o tuai tha Jy.

Trude day , theo suy nghi cii, nguoi ta da dung chi tiéu cuong do chiu
nén cla bé tong dé dic trung cho bé tong nén goi mac ( mark) bé tong. Thuc
ra dé néi lén tinh chat cuia bé tong con nhiéu chi tiéu khac nhu cudng do chiu
nén khi u6n, cudng do chiu cit cta bé tong, tinh chic diac va nhiéu chi tiéu
khéc. Bay gid ngudi ta goi pham céap clia bé tong ( grade). Pham cap cla bé
tong duoc qui udc 1ay chi tieu cuong do chiu nén mau hinh tru lam dai dién.
Giita mau hinh tru dinh ra pham cap cta bé tong va mau lap phuong
150x150x150 mm dé dinh ra "mac" bé tong truc day co s6 lieu chénh léch
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nhau cing véi loai bé tong. Hé s6 chuyén doi khi sit dung miu kh4c nhau
nhu bang sau:

Hinh dang va kich thudéc mau He so tinh doi
(mm)
MaAu lap phuong

100x100x100 0.91
150x150x150 1,00
200x200x200 1,05
300x300x300 1,10

Mau tru
71,4x143 va 100x200 1,16
150x300 1,20
200x400 1,24

Nguon : TCVN 4453-1995

Trong trdéng hi p chung nhfit cUthl “4nh ngh@ ¥8i ¢ tudi tha cda bA
tang |j kh™ n ng cda vet liTu duy trOY8i ¢ tinh chit cg, |0 trong cYe Y4Eu
kil n thba m-n sii an toj n sg dong trong suat ¥&i phoc vo cda kA ciu, trong
) cUvin ¥Endeéc thfm qua bAtang.

TYc Yemg cda hUa chfit ¥gn thu: n bAn ngoji vijo bAtang quan hi met
thiZEvei cYe tYc Yamg cc , [0, hUal( cho nAn viin %&£ YeebEn cda bAtang |
viin ¥&£Va ci ng phoc t-p.

Ty IT nééc/xim ng lj nhun ta quy/EYh trong vilc ¥3m b’ o tuéi tha
cda bA tang.Tang 181 ng nééc di ng trong bA tang camg véi hjm 18i ng xi
m ng vj bat khl 1j cYc nhpn ta t-o ndn 1& réng | Y4B sAquy/EYh cdéng
YVeechW na cda bA tang. eeréng cda bA tang quan hi véi hjm 16i ng
ndec/xim ng.

Quan hi njy ¥&i c thi hil n quabil u ¥4
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1 aerdng %
40

pd

20

10 /

03 04 05 06 07 08
Ty I1: N&ec/xim ng

Xem thZEchi ng ta cUthl nU: bAtang thac chiit 1j lo-i vt liTu rang, ¥8i c
Y5 trong béi kich thdéc cda la réng vi cYch nadi gitia nhung 1& njy theo
d-ng njo, béi st khang lifn toc trong vi cfu tri ¢ nhd cYe liAn kA thinh cYe
h-t, béi st kZEtinh td nhiAn cda cYe hydrate. Nhing 18 rng njy |jm cho Y&
thfm ndéc cda bAtang t ng din Y48 st trégng né, st not nAv; YbE1 ¥4 ciing
lim cho cat th3p bUgx Tudi tha cda bAtang chlh “nh hdéng cda |6i ng thiim
noéc vi khl quak/ZEcTu bAtang, cda tinh thfm cda hd xim ng, vi cUthl cda
ngay ¢ cat lilu ntia

CYc d-ng 1& réng cdabAtang cUthl khYi qut qua h@h vA

o A . C Qg O
Rang v°t lil u khang thfim QO <>
J J O Q @ O © 5

Rang nhikw, tinh thim thip \W"M

\@LJL@L&LJ

Réng nhiti, vetlifuthim 59 e S —an (S |
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Rang It, tinh thfim cao MJ u \\—\,& L\_J \/\
I st | B (S e

KA cTu sa dong bAtang cU cdéng Yeecao : | cang nghl ¢ n thiEph’i

nghiAn cou v thic nghiim %4 cUthl sg dong ramg r-i trong nhiing N m téi.
BA téang composit tril n vang pha biZ cUthl ph'i sau n m 2010 nhdng bA
tang di ng chiit kZEdinh xim ng cU sa hilu C40, C45 sAY8i ¢ sg dong seém
hen. i loan sAY®a sg dong Y4i trj lo-i bAtang njy trong hai ban m téi.
BA tang composit di ng chft k& dinh I nhta ha epaxy. Ha Apaxy khang
ph"i ¥x nhanh chthg s'n xuft ¥8i ¢ mag 16i ng to 1én ¥8 thay th/i m ng.
BAn c-nh st phtt tril n d-n Apéxy, trong hai choc N m téi, trong xpy ding
vin ph'i Iy chft k&dinh xi m ng lj chd %o.
Tréec Yy g- n choc N m khi ¥4t vin ¥ ch/&- o bAtang cUmYe cao hgn mYe
xi m ng lj rfit khUkh n. Ngdéi ta ¥» ph"i nghifn céu cYch ch/&-o bAtang
di ng cYip phai giYh ¥o-n % npng cao mYc bAtang b#ng ho” ¢ cao hgn mYe xi
m ng chi t Tt. Nhéng qui tr@h cang nghl ¥ t-o ¥8i ¢ bAtang mYc cao theo
cfp phéi givh ¥&-n khang di ding nfn kKZEqu’ méi n#am trong phyng thi
nghil m.

Nhing n m g n %y, do ph't minh rakhU silic mj cang nghl bAtang
cUnhiEu thay Y&i rR rlt.

Chi ng ta nh°c |-i mat s& kh'¥i nilm vE bAtang Iim c¢ s& cho ki/B
théc vEsU phtt tril n cang nghl bAtang cUcdéng Yeecao.

BAtang I han hi p t+ cYc thjnh ph-n: cét liTu (lo-i tha vj lo-i mu)
di ng t-o khung cat chW lic, xi m ng vi ndéc hUa hi p véi nhau bi4a thjnh
¥ xi m ng. CYc hUk chfit ngo-i lai tYc Yamg vjo bAtang liAn quan ¥4E cYc
ho-t Yamg hUa 10, vot 10 vi ¢ c¢ hac. Cho nAn YeebEn cda bAtang I viin Y&
h/Esic phoc t-p. Troec Ypy ngdéi ta ngh@vE bAtang, thdéng coi trang viin
Y& cdéng Yee Théi hil n ¥%i nh@ bAtang | YeebEn cda bAtang trong k& cqu.
N/ nh@® nhd thAtrong YeebEn cUviin ¥& cdéng Yee cUvin Y& bAtang ph'i
chw ¥8i ¢ mai trééng phei lae cUvin ¥EtYe Yamg cda cYe tYe nhpn phoc t-p
trong quY tr@h chl IGc cda kA cfu. T sebkn cda kA cfu bA tang rfit pho
thuae ty 1T ndéc trAn xi m ng.

Thang thdéng 18i ng ndéc ¢ n thiZE cho thdy hUa xi m ng, ngh@ |
16i ng nGéc ¢ n biA xi m ng thjnh ¥ xi m ng rft it so véi I6i ng ndéc Y
cho vijo trong bAtang ¥4 t-o ra bAtang cUthl Y&, ¥am ¥8i ¢ thjnh nfn k&
cfu. NAE Yeesot h@h can |j 50mm cho bAtang thang thdéng ta vin thfy thO
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18I ng nbéc ¥ dd th+at+ 5 Y4A 6 |- n so véi yAu ¢ u 24 thdy hUa thj nh ¥ xi
m ng. N&&c db th+a trong bAtang khi bac hci t-o nAn cYe 1& réng |jm cho
bAtang bUxap véi nhung 1& xap rft nhi, cUkhi bing m°t thdéng chi ng ta
khang thily ¥&i c.
Chi ng tathfly r3 | Tinh chit cda bAtang pho thuae vio ty IT N/X.
Ty IT N/X nhb th&inh chiit bAtang tat, ty IT njy lén thGeht 161 ng bAtang
k3. £ Wh lu°t njy gai |j Yaih lu°t Abrams.
T+ Yah Ut njy, nhiEu ngdéi Yo ngh@hay | 1jm bAtang kha %, cUthl sA
thu ¥8i ¢ lo-i bAtang chfit 161 ng tat hen.

Mat st t@h cé tathfy trong quY tr@h ch/A-o silicon vj ferrosilicon
tathu ¥8i c khU silic:

290, + C® S + S0, + CO,

KhU silic 1j lo-i vet liTu h&Esdoc mu, h-t khU silic cU¥®éng kinh ~
0,15 Micon ( 0,00015 mm). Ma¢ gam khU silic cUdiTn tich bEm’t kho"ng
20 m® t-0 nfn ho-t tinh cao. H-t khang kZEtinh, chda 85-98% Dioxyt Slic(
S0,).
H-t khU silic tYc Yamg nhd lo-i sifu puzélan, bi/a Y& hydroxyt calxi cUich
tan I-i thjnh cYc gl hydrat silic-calxi cUlch. HiTu qu” cdatYe Yamg njy |;
gi"'m tinh thfm ndéc, bYm dinh t ng gitia cYc h-t cat liTu vj cét th3f, cho
cdéng Yeetat hen vi t ng YeebEn cda bAtang.

Ty IT ndéc/xim ng cao |jm gi”m cbéng YeebAtang ri3 rit. Bil u ¥4 sau
Yy cho thfly quan hi gia coéng YeebAtang vi ty IT ndec/xim ng:
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a: Coéng Yeechl n¥
b: CBéng YeechW uan

B"ng sau Yy so sYhh gitia h-t khU silic, tro bay vi xi m ng.

Xim ng KhU silic Tro bay
Ty trang kg/m® | 1200 - 1400 200 - 300 900 - 1000
Tan thft do <05 2 -4 3-12
ch¥y
%
BEm't riAng 0,2 - 05 20 0,2 - 0,6
melg

KAEqu" cda vil ¢ sa dong ha pho gia cUkhU silic ¢'i thiln chiit 181 ng
bAtang rit nhik:
LYy R28 cdabAtang ¥4 quan stt th®

BAtang khang di ng pho giakhU silic, sau 28 ngjy %t 50 MPa
BAtang cU8% khU silic vi 0,8% chft gi”m ndeéc, sau 28 ngjy Y%t 54
MPa

BAtang cU 16% khU silic vj 1,6% chfit gi"m ndéc, sau 28 ngjy Y4t
100 MPa

Mai MAga Pascan tégng ¥8¢ng xTip xx10 kG/em?.

T iBukiTn 1jm nhong thi nghilm njy 1j di ng xi m ng PC40

Trdéc Y4y ban m trong ngj nh xpy ding nééc ta sa dong bAtang mYe
300 ¥ |jm cac bAtang 2 ¢ s°n Y= khYkhUkh n. Hai ban m g- n %y
vil ¢ sg dong bAtang mYc 400, 500 trong viic |im nhj cao t-ng khY
pha biA. Chd yA st nung chit 16i ng cda bAtang | nhé pho gia khU
silic.
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T+ nhung 0 tdéng v+a nfu trn, IR cat cda chit 16i ng bA tang theo
quan Y4l m cdéng Yee, tinh chang thfm, vi nhang tinh chfit 6u vilt khYe rit
pho thuae vjo ty IT nééc/xim ng.

Rat tinh co khi ché tao silicon va ferrosilicon trong 16 dot h6 quang
dién thay boc ra loai khéi trang day dic ma co quan bao vé moi trudng yéu
cau thu hoi, khong cho lan toa ra khi quyén da thu duoc chat khéi silic theo
phan tng:

280, + C —*  Si + SiO, + CO,

San pham khoi silic ra doi dudi nhiéu tén khdc nhau: Fluor Silic , Bui
Silic (Silica dust), Silic nho min ( Microsilica) , Silic khoi ( Fume Silica ) ,
Silic bay (Volatised Silica ), Silic 10 ho quang ( Arc- Furnace Silica ), Silic
nung dot ( Pyrogenic Silica ), khéi Silic ngung tu ( Condensed Silica
Fume).

Khéi silic duoc cho vao bé tong nhu mot phu gia lam thay doi
nhitng tinh chdt co bdn ctia bé tong. Nho co ché tac dong kiéu vdt Iy ma
khoi silic khong gdy nhitng phan iing tiéu cuc dén chdt luong bee tong.

Ta thir lam phép so sanh thanh phan thach hoc trong xi mang Pooclang
phé thong, xi 10 cao, va tro bay , ta thay:

Ximang

Pooclang Xi Khdi silic Tro bay

pho thong
CaO 54 - 66 30 -46 0,1-0,6 2-7
SiO, 18 -24 30 - 40 85 - 98 40 - 55
Al O, 2-7 10 - 20 0,2-0,6 20 - 30
Fe,0, 0-6 4,0 0,3-1,0 5-10
MgO 0,1-4,0 2-16 0,3-3,5 1-4
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SO, 1-4 3,0 - 0,4-2,0
Na,O 0,2-1,5 3,0 0,8-1,8 1-2
K,O 0,2-1,5 3,0 1,5-35 1-5

Theo bang nay cht yéu thanh phan cta khai silic 1a oxyt silic ma oxit
silic ndy & dang tro nén khong c6 tac dong hod lam thay déi tinh chat cta xi
mang ma chi cé tac dong vat Iy lam cho xi mang phat huy hét tac dung clia
minh.

Tiép tuc lam phép so sanh gitta xi mang, khéi silic va tro bay thi:

Dung trong ( kg/m?) ta thdy :
Ximang: 1200 - 1400
Khéi silic: 200 - 300
Tro bay: 900 - 1000
Mit mét do chdy (%) :

Xi mang: <0,5

Khéi silic : 2-4

Tro bay: 3-12
Dién tich riéng (m2 / g ):

Xi mang: 0,2-0,5

Khoi silic: 20

Tro bay: 0,2-0,6

Khoi silic cuc ky min, hat khéi silic vo dinh hinh, kich thuéc xap xi
0,15 Micromet ( 0, 00015 mm ).

Khi dung khdi silic cho vao bé tong qua trinh thuy hod tang 1én nhiéu,
luong nuée st dung giam dugc nén chat lugng bé tong duoc cai thién ro
rang. Thong thuong, viéc st dung khéi silic két hgp véi viéc st dung chat
giam nudc.

Néu dung khdi silic s&€ giam duogc 16 rong trong bé tong. Néu
khong dung phu gia c6 khéi silic thuong 16 rong chi€ém khoang 21,8%
tong thé tich. Néu diung 10% khdi silic so véi trong luong xi mang st
dung thi 16 réng giam con 12,5%. Néu dung dén 20% thi 16 rong chi
con 3,1%.
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Thé tich 16 rong (%)
21,8 —
20 m
\ 12,5
N
10 \
~Q2\
0
5 10 15 20% khoi silic

Lay R28 cuia bé tong dé quan sat thi:

Gia thir bé tong c6 pham cap C50 :

Bé tong khong dung phu gia khai silic sau 28 ngay dat 50 MPa

Bé tong c6 8% khoi silic va 0,8% chit giam nudc, sau 28 ngay dat 54
MPa

Bé tong c¢6 16% khoi silic va 1,6% chat giam nudc , sau 28 ngay dat
100 MPa.

Mbi MPa ( MégaPatscan) twong duong xap xi 10 KG/cm?,
Dié€u kién lam nhiing thi nghiém nay la dung xi mang PC 40.

Truéc day nam sdu nam, khi hoi ¢ thé ché tao dugc bé tong c6 méc
cao hon méc xi mang khong thi cau tra 10i rat d& dat. Khi d6 co thé dung
phuong phap cip phoi gidn doan dé sir Iy nhung két qua mdi mang y nghia
trong phong thi nghiém.

Ciing trudc day vai nam, ching ta st dung bé tong mac 300 da la it.
Gan day viéc str dung bé tong mac 400,500 trong viéc 1am nha cao tang kha
phé bién. Chi yéu su nang cao chat luong bé tong 1a nhd phu gia khai silic.

Viéc stt dung bé tong c6 pham cip cao khong chi mang lai loi ich vé
cudng do. Be tong pham cap cao s& chic dic va nhu the su bao vé bé tong
trong nhitng moi truong xam thuc sé cai thién 10 rét.

Ciac tdc dong xam thuc vao bé tong phai qua hoi nuéc 4m hodc moi

truong nude. Cac tac dong hoa hoc thuong xay ra dudi hai dang:
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+ Su hoa tan chat thanh phan cua bé tong do tac dong cua dung dich nude an
mon.

+ Su truong né gy ra do su két tinh ctia chat thanh phan méi giy ra hu hong
két cau.

Dé han ch€ tdc dong dn mon, phd hong bé tong diéu rat can thiét 1a
ngin khong cho nuéc thAm qua bé tong. Bién phdp che phu c6t thép bang
cach st dung thép c6 gia cong chong cédc tic dong hoa chat bé mat thoa dang
bang nhitng vat liéu méi duoc trinh bay trong chuyén dé khac.

- Cac tac dong an mon bé tong kha di

Nguon goc Qua trinh Phan tng Tac dong

} ! !
/'\
Axit ——'\\Q — Hoa tan———  Tur bén ngoai

[

Muoi xunphat —u\\j;\& —  Truongnd <— Bén ngoai

Bén trong

Phan tng

kiém —’\A&j (/7 —Truong nd <+«— Bén trong

Dong bang «y\l

nugc T — Truong nd <—  Bén trong

Clo —

— Thay d6ipH ™ Beén ngoai
An mon do Fe

Cécbonat hod \/\4{_
4_
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- Céc tdc dong cua khi quyén :
+ Cécbon dioxyt ( CO,) khi 16n trén 600 mg/m’
+ Sulfure dioxyt ( SO2) khi tir 0,1 - 4 mg/m®
+ Nitrogen oxyt (NOx) khi tir 0,1 - 1 mg/m’
- C4c tac dong do c4dcbonat hoa:
Ca(OH), + CO, ® CaCO; + H,O
pH ~ 13 pH~7
Céac tdc dong nay phu thudc :
+ Do 4m tuong doi clia moi trudng
+ Su tap tu cacbon dioxyt
+ Chat Iuong cua bé tong cua két cau.
Thoi gian cacbonat hoa tinh theo nam theo tai liéu cta Tién si Theodor
A. Burge, vién chiic Nghién cttu va Phat trién ctia Tap doan SIKA, Thuy sy,
thi thoi gian nay phu thudc chiéu day 16p bao ho cua két cau bé tong cot th ép
va ty 1é nudc/ximang. Két qua nghién ciu cua Tién si Burge thi so liéu nhu

bang sau:

Thoi gian cacbonat hoa ( nam)

L6p bao hd (\mm)
Tylé 5 10 15 20 25 30
N/X
0,45 19 75 100+ 100+ 100+ 100+
0,50 6 25 50 99 100+ 100+
0,55 3 12 27 49 76 100+
0,60 1,8 7 16 29 45 65
0,65 1,5 6 13 23 36 52
0,70 1,2 5 11 19 30 43
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- Tac dong an mon cot thép:

Moi vat liéu bi giam cap theo thoi gian : gach bi min, gb bi muc, chat
déo bi gion, thép bi an mon, cdc chd chén moi ndi bi bong , 16, ngdi roi,
chim chéc di lai lam v& ng6i, son bong va bién mau ...

Bé tong d6 va dam tot c6 thé ton tai vai thé ky. Mot bénh rat pho bién
1a su an mon cot thép trong bé tong.

Diéu nay c6 thé do nhitng tdc nhan hét sitc nghiép vu k¥ thuat. D6 1a:

+ Khong ndm vitng qua trinh tdc dong cling nhu co ch€ an mon cla
cot thép trong bé tong.

+ Thiéu chi dan cén than vé céc bién phap phong, tranh khuyét tat.

Moi trudong dé bi hién tuong an mon cot thép la:
* Cong trinh & bién va ven bién
* Cong trinh san xuat sir dung cat ¢6 ham lugng mudi dang ké.
* Puong va mat duong su ly chéng dong bang dung mudi
* Nha san xuat ¢ tich tu ham luong axit trong khong khi di mic can thiét
cho tic dong an mon nhu trong cac phan xudng accuy, cac phong thi nghiém
hod .
* Nha sdn xuét ¢6 tich tu ham lugng chat kich hoat clo” di nguy hiém theo
quan diém moi trudng an mon.

So d6 don gian vé su dn mon thép:
vV

+1 -

Dién thé
oxy hoa khu
0-
K

1-

Mién tru
0 7 14

D6i véi cac ving ven bién nudc ta, néu doi chi€u véi tieu chuin duogc
rdt nhiéu nudc trén thé€ giGi 4p dung la BS 5328 Phan 1: 1991 la khu vuc ¢6
diéu kién phoi 10 12 moi truong khdc nghiét va rdt khac nghiét. Cic tiéu
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chuin Viét nam vé bé tong chua dé cap dén nhitng van dé dn mon cho két
céu bé tong cho viing ven bién nudc ta.

Theo BS 5328: Phan 1 : 1991 thi tai moi trudng khac nghiét va rat
khic nghiét, v6i cac két cau dé trén kho phai ¢6 chat luong bé tong: ty 1é
nuéc/ximang t6i da 1a 0,55, ham luong xi mang t6i thiéu 1a 325 kg/m3 va
pham cép beé tong t6i thiéu 1a C 40. Néu moi trudong kho, uét thudng xuyén
thi ty 1é nu6c/ximang t6i da 1a 0,45 va luong xi mang t6i thiéu 1a 350 kg/m3
va phidm cap bé tong t6i thiéu 1a C50.

Du bé tong mua hay tu ché tron déu phai 1ap thié€t k&€ thanh phan bé
tong va dam bao thi cong ding thanh phin nay ghi lai bang phiéu san xuit
cho tirng mé tron. Thanh phan bé tong phai thong qua k¥ su dai dién chi dau
tu trude khi ché€ tron, can ché€ tao mau va thi nghiém mau va chi st dung
thanh phan nay khi mau dap ting cac yéu ciu stt dung. Van ban 1ap lién quan
dén thanh phan va chit lugng bé tong dugc luu trit nhu hd so co ban lam co
s& cho viéc thanh toan khoi lugng hoan thanh két cau. Moi phi€u lién quan
dén chat luong bé tong can dugc ky su chi huy thi cong xdc nhan rang ding
loai bé tong dugc xac nhan day st dung vao két cau nao trong ngoi nha ( dia
chi két cau su dung).

Vat liéu sir dung phai dam bdo cac chi tiéu chat luong ké ca do sach
nhu chat Iuong clinker, chat luong xi mang, thanh phan thach hoc cua cot
liéu, két qua phan tich c& hat cot liéu thoé va min, chat luong nudc, chat lugng
va tinh nang phu gia. Viéc xac dinh khoi luong vat liéu ( xi mang, cot liéu
tho, cot liéu min, nudc, phu gia ) trong thanh phan bé tong phai ti€n hanh
bang can. Can va cac phuong tién do ludong can dugc kiém dinh ding qui
trinh va dinh ky theo qui pham , c¢6 chiing chi dugc phép st dung ciing nhu
con trong thoi han duge str dung.

V6i bé tong thuong phdm can c6 giai trinh thém vé stt dung phu gia
giam nudc, phu gia kéo dai dong két dé nang cao chat lugng bé tong ciing
nhu bién phap dam bao tinh nang va yéu cau ky thuat ctia bé tong. Can luu y
dén cdc thong so sur dung vat liéu va bién phdp van chuyén va cdc tic dong
khac khi can chuyén chd bé tong di xa trong diéu kién duong phd dong duc.

Viéc thi cong bé tong cho nha cao ting phai tuan tht nghiém tdc cac
diéu khoan cuia cic tiéu chuan sau day:

TCXD 199:1997 , Nha cao tang - Ki thuat ché€ tao bé tong mac 400-
600.

TCXD 200:1997 , Nha cao tang - Ki thuat ché tao bé tong bom.
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Dung sai vat liéu trong mdt me tron dugc chap nhan:
Ximang  +3% theo trong luong xi mang.
Nudc va timg loai cot liéu : + 5% theo ting loai.

Ham lugng hod chat c¢6 hai cho chat lugng bé tong nhu mudi clorua,
ham luong sunphat phai tuan theo chi dan cua thiét k& va cé su phé chuin
ctia k¥ su dai dién chi dau tu.

Viéc van chuyén va d6 bé tong khong dugc lam hao hut vat liéu thanh phan
va tao ra hién tugng phan tang.

Bé tong khong dugc roi tu do qué chiéu cao 2,50 mét.

Thoi gian van chuyén ké tir sau khi tron xi mang v6i nuée cang sém
cang tot nhung khong mudn hon 45 phuit.

Thoi gian ngung cung cip bé tong vao két cau dé dam ciling nhu su
phan chia mach thi cong nay can dugc thiét k€ coi nhu mot bién phéap thi
cong cho tung két cau va duoc k¥ su dai dién cho chi dau tu thong qua.

Qua trinh thi cong d6 bé tong phai chuin bi phuong tién che chin cho
bé tong khi gap thoi ti€t x4u nhu nang néng gay gat hodc mua.

Me¢ bé tong da tron khong cé phu gia kéo dai thoi gian dong két phai
van chuyén, d6 va dam xong trudc 90 phit khi dung xi mang Podcling pho
thong. Néu st dung phu gia kéo dai thoi gian dong két thi nha cung cap bé
tong phai c6 chi dan bang van ban diéu kién sir dung. Bén thi cong phai tuan
tht nghiém tic chi dan nay.

Bé tong dugc chuyén lén cao c6 thé dung benne dé can truc dua lén, Benne
phai c6 miéng do bing 6ng vai bat, tranh phan tang khi rét bé tong. Khi do
phai dich chuyén vi tri trdnh gay ra luc tap trung qud mic, anh hudng dén
cudng do va 6n dinh clia coppha, cay chong.

Néu dung bom thi phai dap tng cac yéu cau cua bom nhu do sut bé
tong dé van hanh bom dugc, dudong kinh hat c6t liéu tho dé beé tong dich
chuyén dé dang trong 6ng bom.

Moi cong tic dam phai tién hanh nho phuong tién co gii nhu st dung
dam rung hoac cac loai dam tuong tu. Can bg tri thém it nhat mot dam cé
tinh nang giéng dam duoc st dung dé phong rii ro khi thi cong. Mobi dim bé
tong dugc chon twong ting v6i 8 m3 bé tong do6 trong 1 gio.

May thi cong bé tong dugc rira sach tic thoi sau khi sit dung chong su
bam két bé tong theo thoi gian.

Mat bé tong ho thay cé vét nit nho khi bé tong con uét dugc xoa ngay
cho hét vét nit. Can che phi mit bé tong bang bao udt chdng su mat nude
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dot ngot va su phoi 10 dudi 4nh ning mat troi. Khong duoc phu cét hay vat
lieu roi 1én mat bé tong coi nhu cdch giit am.

Thoi gian giit &m mat bé tong méi d6 it nhat 7 ngdy sau khi dam be
tong xong.

Cic loai cop pha kim loai c4n 1dm mat bang nudc trudc lic d6 bé tong
khi nhiét d6 ngoai troi trén 25°C.

Viéc str Iy bé mat bé tong dac biét nhu ric soi, rac dd hay ric cét, lam
cting bé mit nho hod chét hoac cdc bién phdp khac phai c6 thiét k€ bién
phap riéng duoc k¥ su dai dién chu dau tu thong qua.

C6 thé sir ly chong thaim bé mit 16p bé tong ting trén cing nho loai
chit chong thim Radcom?7 1a loai chat chong tham tao phan tng truong nd
bé tong dé tu chén qua thoi gian sir dung.

Ngudi thi cong chiu trdch nhiém vé viéc 1dy miu va chuyén di thi
nghiém theo cdc yéu ciu vé thi nghiém duoc ghi trong H6 so mdi thau va
trong cdc TCVN hoic cdc tiéu chudn khic tuong ting dugc phép sir dung. C6
két qua thi nghiém dén dau nguoi thi cong phai gui ban sao ngay cho ky su
dai dién cht dau tu d€ quyét dinh cac tiéu chi chat luong trong qué trinh thi
cong.

Moi khuyét tat phai 1am bdo cdo dé cht ddu tu quyét dinh. Khong tu y
chinh stra khi chua c6 quyét dinh bang vin ban k¥ su dai dién cht dau tu.

5.6 Thi cong 10i citng:

Nha c¢6 so tang tr 9 dén 20 tang nén su dung giai phap két cau la
khung bé tong cot thép tua vao 16i cing va vach cing. Loi cing 1a 16ng cau
thang mdy dugc thiét k&€ c6 mat cat ngang 1a hinh chit nhat, chiéu day du 16n
( 150 ~ 200mm ) , phdm cap bé tong tir C25 trd 1én. Vach ciing 13 nhitng
tuong bé tong cot thép c6 chiéu day trén 200 mm, chay xudt tir mong trd 1én
hét chiéu cao, sir dung 1am vach chiu luc ngang cho cong trinh.

Loi cing va vach ciing nén duogc thi cong trude cac bd phan khac cua
phan than nha. Néu st dung can truc leo thi sau khi thi cong xong 16i cting,
dung 16i cing dé 1am diém tua cho cén truc leo. Loi cting va vach ciing nén
thi cong theo kiéu c6p pha truot.

Thi cong c6p pha truot 12 bién phap sir dung cdc kich chuyén dung diy

cOp pha bao toan chu vi két cau l1én dan theo do cao do bé tong cling dong
thoi véi viéc 1ap dat cot thép dé hinh thanh két ciu.
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Heé thong c6p pha truot gom céc thiét bi dong bo cung cap moi b phan cin
thiét dé thuc hién day chuyén cong nghé thi cong két ciu bé tong cot thép
toan khoi ma cop pha dugc nang dan theo chiéu cao dé bé tong. Hé cop pha
dugc tua trén gia nang. Gid nang la hé thong chiu luc chinh cta cop pha
truot, ding dé co dinh kich, vanh gong, d& san cong tac va duy tri kich thuée
hinh hoc clia c6p pha. Cop pha dugc tao tir nhiéu tdim bang thép ghép lai véi
nhau tao hinh két ciu cong trinh trong qua trinh thi cong nang dan chiéu cao
theo toc do do bé tong. Cop pha cd dinh vao vanh gong va chuyén dich ciing
vanh gong. Vanh gong 13 hé thong két cau thanh dugc thiét k& gilt 6n dinh
cho cop pha va lién két véi gia nang dé cling gid nang kéo c6p pha lén cao
dan.

Vanh gong tua vao hé ty kich. Ty kich la nhitng thanh thép tron duoc dat
trong thanh két cau la chd tua va duong dan cho kich bam va leo dan theo
chiéu cao trong qua trinh thi cong truot. C6 loai ty kich rit khoi két ciu sau
khi thi cong xong. C6 loai ty kich d€ lai trong két cau coi nhu gia cudng cot
thép cho két cau.

Cong trinh thi cong 161 va vach cting st dung cOp pha trugt phai tuan theo
tieu chudn xay dung : TCXD 254 : 2001 Cong trinh bé tong c6t thép toan
khoi xay dung bang cop pha truot - Tiéu chuén thi cong va nghiém thu.

5.7 Thi cong bé tong g luc trudc :

5.7.1 Nhitng viéc khong thuoc vé cong tdc iing liuc trudc cdan duogc kiém tra
dong thoi voi cdc cong tdc ving luc trudc nhu sau:

* Bé tong st dung cho két cau tng luc truéc phai c6 ham luong Cl - hoac
SO, " khong duogc vuot qua gia tri 0,1 % so véi khoi luong xi mang.

* Khi thi cong d6 bé tong, phai 1dy so luong mau thir chat luong bé tong
nhi€u hon so véi thi cong bé tong binh thuong vi c6n mot s6 méau st dung
cho ki€m tra phuc vu cong tac ting luc trudc.

* PO bén vitng va 6n dinh cia c6ppha phai dugc ké thém céc tic dong do
cong tac ung luc truéc gay ra.

* Néu cén thi€t dé€ khe ngimg thi cong thi yéu cdu nha thau thuyét minh su
tinh todn c6 ké dén su lam viéc cta két cau ung luc truGe. Moi tinh todn va
thuyét minh cin dugc tu van dam bao chat luong thong qua dé trinh chu
nhiém du an duyét.
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* Néu muodn thao dd coppha sém hon cic qui dinh trong TCVN 4453-95
phéi ¢ luan ct bang van ban va thong qua tu van dam béao chét luong trinh
chu nhiém du an duyét.

5.7.2 Vit liéu su dung trong céng tdc itng luc trudc:

* Cac vat liéu st dung cho cong tac tng luc truc phai la nhiing vat liéu,
dung cu chuyén dung, c6 nhan hiéu phu hgp véi thiét ké va co catalogue
chinh thuc.

* Cot thép su dung lam két ciu tung luc truée phu hgp véi TCVN 6284-1:
1997 , TCVN 6284-2 : 1997, TCVN 6284-3 : 1997, TCVN 6284-4 : 1997 va
TCVN 6284-5 : 1997.

Thép st dung lam tng luc trudc phai c6 catalogue trong dé cé thuyét
minh vé:
- Thanh phan hod hoc. Khi phan tich mau duc lai thép nay, lugng luu huynh
va photpho khong vuot qua 0,04%.
- Dic tinh hinh hoc nhu dudng kinh, néu khong 16, phai do ki€ém dién tich
mat cit ngang dé so sanh véi tiéu chudn.
- Tinh chat co hoc phai dam bao cdc chi tiéu veé :

Luc 16n nhat

Luc chay

Do dan dai twong doi tng vai luc 16n nhat

bo déo

Do phuc héi ding nhiét.
S6 tri cac chi tiéu ghi rd trong TCVN 6284: 1997.

Vi cot thép tng luc trude cd vo boc dung trong cong nghé cang sau
khong bam dinh, c6t dugc dat trong 6ng mém, c¢6 16p boi tron giam ma sat
dong thoi 1a 16p chong gi.

L&p vo boc phai dap ting dugc cac yéu cau :

Pam bao tinh nang co hoc trong khoang nhiét do tir -20°C dén 70°C.

C6 do bén dé khong hu hong khi chuyén chd.

Khong gay an mon bé tong va thép va cic vat liéu chen khac.

C6 kha nang chong tham tot.

C6 thé dung 16p boi tron va chong gi bing md chong gi hoic
hic in chong gi.

Neo tng luc trude va bd ndi cot thép tung luc trudc:

93



Tai liéu giti dang trén www.ketcau.com ctia PGS. Lé Kiéu — PH Kién triic Ha Noi

Can doi chiéu véi thiét k€ dé kiém tra xem nhitng neo va bo phan néi
nay c6 phit hop khong. Can phit hop vé tinh nang ky thuat va chung loai véi
nhiing diéu ghi trong thiét ké. Luc pha hoai ctia neo va cac bo phan n6i phai
dugc ghi 16n hon luc phé hoai ciia b6 cot thép tng luc trude. Khi khong thé
ki€m dugc loai dap ing yéu ciu nay thi kha nang chiu luc ctia nhitng bo nay
tng véi gidi han chay phai dam bao khong bé hon 95% luc pha hoai cuia b6
coOt thép tng luc trudce.

Vi ong tao 16 dat cot thép ung luc trude dung trong két cdu bé tong
cot thép cang sau phai 1a 6ng c6 do bén khong bi hu hai trong khi thi cong,
kin va khong c6 phan ting vdi thép, v6i be tong va cdc vat liéu chen khéc.

Ong ding cho c6t thép don c¢6 bom vita phai c6 dudng kinh 16n hon
duong kinh cot thép it nhit 1a 6 mm. Vi nhitng 6ng chita bé co6t thép phai ¢6
ti€t dién ngang 16n hon tié€t dién ngang cua b thép 1a 2 lan.

Vita d€ bom nhdi vao 6ng da chita thép ung luc trudc can kiém tra dé
dam bao:

Trong vita khong chita ham luong ion Cl - va céc chat khdc c6 thé gay
hu hai cho bé tong va c6t thép. Can kiém tra dam bao:
To6i da ham luong Cl “1a 0,1 % khoi luong xi mang.
Toi da ham luong SO, 1a 0,1 % so v6i khoi lugng xi mang.

Can ti€n hanh c4c thi nghiém dé ki€m tra :

Cudng do nén tieu chudn cua vita khong thap hon 30 MPa va cudng do
kéo uon tiéu chuian khong thap hon 4 MPa.

Do tach nudce sau 2 gio khong 16n hon 0,02 va sau 24 gio thi hut hét.

Do co ng6t khong qua 0,003.

Do nhét khong qua 25 giay.

5.7.3 Qud trinh thi cong ung luc truoc.

(i) C4n bo tu van dam bao chat lugng phai ching kién va kiém tra vat liéu s&
dung dé thi cong ting luc trudc. Phai duoc doc tit ca cdc ho so vé vat lieu va
nha thiu phai giao nhiing tai liéu nay cho cht dau tu lam luu tri.

Nha thau can lap bién phap chong gi va bao quan vat liéu stir dung lam
ung luc truéc thong qua can bo tu van dam bao chat luong va trinh chu
nhiém du an duyét.
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(ii) Viéc cat cac thanh hay bo thép ting luc trudc , nhat thiét phai mai bang
may mai cé toc do cao. Khong ding cach cat bang nhiét hd quang dién. Néu
dap dau thanh thép thi chi duoc dap bang phuong phép co hoc.

(iii) Khi thép thuong va thép ung luc trudc giao nhau, thép thuong can
nhudng chd cho thép tng luc trudc bang cdch di chuyén chiit it thép thudng.

(iv) Do sai 1éch ctia 16p bao ho cot thép tng luc trude t6i da la 5 mm.

(v) Thiét bi kéo cang tng luc truéc can kiém tra dinh ky va da dugc kiém
chuin.

(vi) Trudc khi kéo chinh thic, cin kéo thir 3 b6 hoidc 3 thanh dé chinh 1y cdc
dt liéu thi cong Gng luc trude. Phuong cta luc kéo phai trung véi duong tam
ong chita cap tng luc trudc trong trudong hop ong thang va tring phuong tiép
tuyén néu ong chita cap ung luc trudc la cong.

(vii) Sai s6 cho phép khi ki€ém tra giita gia tri tng luc trudc thuc t€ v6i gia tri
qui dinh 1a 5%. Co6t thép bi dit hay bi tuot khong duoc qua 3% tong s6 soi
cho mot tiét dién két cau.

(viii) B0 tut neo khong duoc vuot qua dit liéu thiét ké cho phép.

(ix) Qua trinh thi cong phai tuan thu cac chi dan cuta thiét k€. Phai chd y
quan sat toan khu vuc thi cong két cdu va cac chi ti€t can thiét. Khi phat hién
thay diéu gi khac la phai c6 giai phap st 1y kip thoi.

5.7.4 Nhitng ddc diém khi thi cong cong nghé img luc trudc:

(1) Cong nghé cang trudc:

* Can quan sat dé c¢6 4n tuong rang hé mo bé cang dam bao 6n dinh trong
qua trinh cang. Phai thudng xuyén quan st kiém tra do bién dang, dich

chuyén cuia nhitng bé nay. Khong dugc c6 dich chuyén bé cang.

* Kiém tra do sach cua thép, khong cho chat ban lam ngan tr& do bam dinh
gilta bé tong va cot thép.

* Thuong bd tri cang nhiing sgi d6i xing dong thdi v6i nhau. Can dam bao
ting luc trong nhitng sgi nay 1a dong déu, khong gay mo men léch tam cho
két cau.
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* Cudng do bé tong khi bat dau truyén tng luc trude it nhat phai dat 75%
cudng do tiéu chuén cuia bé tong theo thiét k& va khong nho hon 25MPa.

* Khi tha c6t thép tng luc trude phai theo chi dan cia thiét ké. Néu thiét k&
chua qui dinh thi c6 thé:

+ Vi két cau ma tng luc truée gay nén doc truc thi tat ca cac cot thép
can duoc tha dong thoi.

+ V6i két ciu tng luc trudc tic dong 1éch tam thi cot 6 vung chiu nén
it hon duoc budng tha trude roi méi dén cac cot thép ung luc trude & ving
chiu nén nhiéu hon.

+ Vi 1y do nao ddy ma khong thuc hién dugc hai diéu trén thi nghién
ctu dé tha cot thép theo timg cap thanh d6i xing xen k& sao cho khong gay
noi luc bat 1oi cho két cau, dam bao cho két cau duoc an toan.

(2) Cong nghé cang sau:

* Can ki€m tra that k§ dé€ dam bao kich thuéc va vi tri cua 6ng dat cot thép
ting luc truéc cho san. Pudng 6ng phai thong, phai déu. Ban neo chon sian &
hai ddu phai vuong géc vdi truc ctia dudng 6ng. Can ki€m tra lai trudc khi thi
cong cang.

* Can kiém tra viéc bo tri cac gia dd 6ng, dam bdo viéc dd dugc chac chin
dé ong dugc dinh vi ding vi tri va khong bi xé dich trong xu6t qua trinh thi
cong két cau. Khoang cach gitta cac gia dinh vi khong 16n qua 1 mét v6i Ong
tron , 0,80 mét v6i 6ng gon séng va 0,50 mét véi 6ng cao su.

* Khoang céch b6 tri cdc 16 dé bom vita khong nén qud 30 mét véi ong ¢
gon song va 12 mét véi cac loai 6ng khac. Phai bo tri cac 16 thoat hoi va
thoat nudc tai cac dinh cao va cac vi tri dau , cudi ong.

* Khi 6ng c6 dit sin cot thép , phai bao vé tranh tia Iira dién 1am t6n hai dén
cot thép bén trong 6ng.

* Chi dugc kéo cang tng luc khi cuéng do bé tong da dat theo yéu ciu cua
thiét k&. Néu thiét k& khong yéu cau thi cuong do nay phai dat 75% cuong do
tieu chudn cua két cau khi 1am viéc va khong thiap hon 25 MPa.

* Trinh tu kéo cang phai theo huéng dan cia thiét ké&. Néu thiét k& khong co
chi dan thi phai tinh toan, can nhac trén co s su kéo cing khong gay nguy
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hiém do phat sinh nhitng luc ngoai y muén. Can chid y dén cdc t6n hao tng
luc trude do bién dang ctia két cau ting vdi trinh tu cang duoc dé xuat.

* Viéc bo tri dau kéo cang cot thép ung luc trudc phai phu hgp véi thiét ké.
Néu thiét ké khong c6 chi dan thi nha thau can theo nhitng chi dan sau day:

+ Néu 6ng dat cot thép la 6ng kim loai gon séng chon san thi véi cot
thép c6 dang cong hoic dang thang c6 chiéu dai trén 30 mét, thi phai bo tri
kéo cang & ca hai dau. Khi chi¢u dai nh6 hon 30 mét thi chi cin bo tri cang
tai mot dau.

+ Néu ong khong phai 1a loai gon song thi véi cot thép dang cong hay
thang c6 chiéu dai trén 24 mét can kéo cang & hai diu. Néu ngan hon 24 mét
thi chi can kéo tai mot dau.

+ Néu trong két cau ¢6 nhiéu bo cot thép tng luc truée duoc kéo cang
1 dau, nén bo tri dau cang cua cac thanh khac nhau dao dau kéo tai cac dau
cua két cau.

+ Do dai cot thép ngoai neo sau khi cét con thira khong ngén hon 30
mm. Phai bdo vé dau neo nhu chi din va hinh vé trong thiét k&. Khi cin dé 10
dau neo ra khong khi, phai cé bién phap bao vé chdng gi va chong va cham
co hoc.

* Khi da cang thép phai kip thoi bom vita vao ong chia thép tng luc . Thoi
gian ké tlr khi dt thép trong ong dén khi bom 14p vita xong khong duoc qud
21 ngay. Néu phai giit 1au hon phai c6 bién phap chong gi hitu hiéu cho cot
thép, cho neo va cac phu kién tng luc truée khac da thi cong trén két cau.

* Vita dung dé bom da duoc kiém tra va c6 chiing chi dat cdc yéu ciu vé chat
luong mong muon. Khi thoi tiét lanh , nhiét do -5°C thi khong duoc thi cong
bom nhoi vira.

+ Thi nghiém vé sy phu hgp clia vira phai tién hanh truGe khi bom 24
gio.
+ Thi nghiém kiém tra d6 nhét phai 1am 3 14an trong mdi ca bom.

+ Thi nghiém do tach nudce phai 1am moéi ca mot 1an.
* Qua trinh cang ung luc trudc va bom nhoi vita, nguoi tu van dam bao chat

luong phai ching kién ddy du. Can luu y nhiing dic diém thi cong can dap
ung nhu sau day:
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+ TruGc khi bom vita, dudng 6ng phai sach va am.

+ Bom vita theo qui trinh tir 6ng bom dudi thap Ién cao.

+ Khi gip céc 6ng ding va ong xién thi diém bom vita 1a diém du6i
thap nhat cua duong 6ng.

+ Can theo doi dam bao ap luc bom khong qua 1,5 MPa. Van toc bom
duy tri & mic 6 m/1 phit. Céc 16 thodt khi cAn m& dé€ hoi bén trong 6ng thoat
dugc hét ra ngoai, dam bao vira lap day.

+ Phai bom lién tuc cho dén khi vita thodt ra & cac 16 bd tri cao nhat
cling nhu cdc 16 & dau va cudi trén dudng ong. Sau dé nit cédc 16 thoat khi va
duy tri dp luc bom 0,5 MPa trong 2 phit méi bit 16 bom.

* Vita phai dugc 1ap day ong . Néu nghi ngo vira khong diy hoac ¢6 dau hiéu
khong dau 6ng , phai phut cho vita ra hét, bom nuéc thoi rira sach , bom khi
duodi hét nude va lam lai tir dau qua trinh bom.

* Viéc 1ap ho so phai tién hanh ngay trong qua trinh thi cong va theo timng
budc. Yéu ciu cua ho so la day du dit lieu k¥ thuat.

(3) Cong nghé¢ khong bam dinh:

Cong nghé khong bam dinh cht yéu la cong nghé cang sau nén can
tuan thu cac qui dinh ctia cong nghé cang sau. Tuy vay can nhian manh:

* Phai ki€ém tra cot thép tng luc ddm bao cho hinh thitc bén ngoai dap tng
tinh nguyén ven cua thanh hoac b6 thép. Néu vo boc bi hu hong phai ¢6 bién
phép khéc phuc. Néu vo rach nhiéu, khong cho st dung.

* Khi dat c6t thép khong bam dinh phai sir dung cdc con ké bang thép dat
lien két chat ché véi cot thép ting luc dé dinh vi cao do ctia cot thép tai cdc vi
tri theo thiét k&. Khoang cach giita cac con ké khong xa qua 1 mét hoac 60
lan duong kinh bo hay thanh thép.

* Neo va cac phu kién dau, phu kién cudi can duoc bao vé chong gi , chong
xam thuc ctia hoi nudc.
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Chuong VI
Nhitng luu y vé an toan
6.1. Poi voi phdn ngam :

Khi dao cdc ho sau phai c6 cédc lan can chin quanh miéng hd ngan
viéc roi va ngd xuong hd. Ban dém c6 deén bdo ho sau.

Can d6 vat liéu tir trén cao xuéng hd, mép ho can c6 thanh chin co
dinh c4n than cao khoi mat 1an banh xe 20 cm trdnh viéc xe troi .

Puong di lai cia cong nhan tir dudi ho 1én trén phai cé bién phap
chong tron, trugt va c6 lan can.
Né&u c6 kha nang vat roi tlr trén cao xudng thi phai lam mai cho 161 di.

Khong dung day tran dua dién xuéng ho sau. Cac diém dau n6i va cau
dao phai nam trong hop cédch dién, c6 mai che va c6 dinh ¢ noi khong vudéng
16i di nhung dam bao dé thao tac sir dung. Day cdp c6 cich dién nhung van
phai di theo 10 tuyén c6 gid d& co dinh. Khong tha day long thong can vuéng
16i di hoac khong gian thi cong.

Thudng xuyén kiém tra cdc hién tugng xap, sut va tinh trang lam viéc
ctia cay chong, thanh d, thanh giang néo. Khi c6 kha nang mat an toan phai
str Iy hoac gia cd ngay.

6.2 Noi lam viéc :

Mit bang thi cong luén phai kho rdo va dugc don sach s&, phong
quang. Khong vuong vii thanh gb ngén 16i di, gach, vita can tr6 su di lai trén
mit bang.

Khu vuc nguy hi€ém c6 rdo chan va rao chin duoc son mau theo qui
dinh vé an toan. Khong vi pham viéc qua lai trong khu vuc nguy hiém. Khi
c6 nguoi xudt hién trong khu vuc nguy hiém phai ngung moi thao tdc lién
quan dam bao an toan tuyét doi.

C6 luéi chan d& ngudi nga khi phai thi cong tai nhitng mat cong tac
treo leo. Luéi chian dugc neo giit, c6 dinh, di an toan va on dinh.

Can truc co dinh, thang tai chd vat hoac chd ngudi can ¢6 neo giltt vao
cong trinh hoac xudng dat du gitt cho may moc van hanh an toan, du trong
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tinh trang bao hay gié manh. Khi c¢6 gié cap IV trg 1én, khong bom bé tong
1én tang cao.

Trong moi truong hgp, may bom bé tong chi van hanh khi ding tai vi
tri da 6n dinh v m& hét thanh ty, kich nén chit xudng dat.

Thiang tai chd nguoi tuan theo chi dan dic biét nham bao dam tuyét
da6i cho nguoi st dung. Hanh lang d6n nguoi tir thang tai vao cac tang phai
c6 lan can va du chong d& an toan cho nguoi stir dung.

Heé thong gido ngoai phai boc k§ bang lu6i ¢6 mat luGi nhd hon 3 mm
dugc budc vao gido voi diém budc khong xa nhau qua 1,2 mét vé céc
phuong, moi tAng nha phai ghi rd do cao va s thit tu ting nha. Hé thong gido
ngoai phai c6 dinh vao nha bing thanh gin di chic chin. Khoang cach giita
céc di€ém co dinh giita gido va nha khong xa qua 3 mét cho phuong ding va 4
mét cho phuong ngang. Viéc di chuyén giita cac do cao trén gido phai c6 161
di c6 bac thang va c¢6 lan can véi tay vin chac chan.

Khi cong nhan lam trén cao treo leo, dung cu nhu bda, kim . . . phai
dung day budoc ma mot dau day tir dung cu, dau kia 1a diém co dinh chic
chin, dé phong bi roi vang khi dang lao dong. Chiéu dai day nén khoang 1,5
mét dé dé thu héi lai khi bi roi vang.

Tung noi lam viéc phéi c6 pand nhiac nhd riéng vé€ an toan trong san
Xuat.

Can t6 chiic can bo chuyén trach an toan va t6 cong nhan vé sinh lao
dong cho timg khu vuc theo mét bang thi cong. Can b6 tri thung rac thai xay
dung cho khu vuc xay dung va chuyén dé rac thudng xuyén, dinh ky.

An toan chong chdy tuan theo : TCVN 3254:1989, An toan chiy- Yéu
ciu chung; TCVN 5760: 1903 Hé thong chita chdy - Yéu ciu chung vé thiét
ké, 1ap dat va sit dung; TCVN 5738:1993 Heé thong bao chdy - Yéu cau ky
thuat va TCVN 6160:1996 Phong chdy chita chdy - Nha cao tang - Yéu cau
thiét ké.
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MUC LUC
Phan mo dau

Chuong 1
Nhiing di€u can biét chung

Chuong II
Cong tac chuén bi

Chuong 11
Thi cong phan ngam

Chuong 1V
Chong tham cho cong trinh ngadm

Chuong V
Thi cong phan than

Chuong VI
Nhiing luu ¥ vé an toan

trang 2
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33

66
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