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LOI CAM ON

Trong su nghi¢p cong nghiép hoa, hién dai hoa cua dat nudce, nganh xay dung co
ban dong mot vai tro hét strc quan trong, thiic ddy su phat trién cac nganh kinh té khac.
Cung voi sy phat trién manh mé cia linh vyc khoa hoc va cong ngh¢, nganh xay dung
co ban dé va dang c6 nhirng budc tién vuot bac. Pé dap tmg duge cac yéu ciu ngay
cang cao cua xi hoi, chiing ta can mot ngudn nhén lyc tré 13 cac ky su xay dung c6 du
pham chét va ning lyc, tinh than cng hién dé tiép budc cac thé hé di trudce, xay dung
dat nudc ngdy cang vin minh va hién dai hon.

Sau 5 nam hoc tap va ren luyén tai truong Dai Hoc Dan Lap Hai Phong, d6 an
t6t nghiép nay 1a mot moc son quan trong danh dau viéc mot sinh vién da hoan thanh
nh}cm vu cua\mmfh trén ghe g1ang duong Pai HQc.Hgn n~ua con khang dinh sy phat
trién to lon v& chat luong kién thirc chuyén nganh d¢ moi sinh vién tu tin va ving
budc 1ap nghiép khi ra truong .Trong pham vi do an tot nghi€ép cua minh, em da c6
gang d¢ trinh bay toan bd cac phan viéc thiét ké va thi cong cong trinh: “ KY TUC
XA”. N1 dung ctia d6 an gom 3 phan:

- Phan 1: Kién tric cong trinh.
- Phan 2: Két cau cong trinh.
- Phan 3: Cong nghé va t6 chirc xay dung.

Em xin chan thanh cam on cac thay, cb glao truong Pai Hoc Dan Lap Hai
Phong di tan tinh giang day, truyén dat nhirng kién thitc quy gia ciia minh cho em
cling nhu cac ban sinh Vlc;n khac trong §uot nhitng ndm hoc qua. Pac l:~>1¢t, dd qn tot
nghi¢p nay ciing khong thé hoan thanh néu khong co6 sy tan tinh hudng dan cua thay :

T.S : Poan Van Duan

PGS.TS : Pinh Tuan Hai

Xin cam on gia dinh, ban bé di ho tro va dong vién trong subt thoi gian qua dé
em c6 thé hoan thanh do6 4n ngay hom nay.

~ Thoéng qua dd an tot nghiép, em mong mudn c6 thé hé thdng hoa lai toan bod

kién thirc da hoc cling nhu hoc hoi thém cac 1y thuyeét tinh toan két cau va cong nghé
thi cong dang dugc (mg dung cho cac cong trinh nha cao tAng ciia nudc ta hién nay.
Do kha nang va thoi gian han ché, do an tot nghiép nay khong thé tranh khoi nhing sai

sot. Em rat mong nhén duoc su chi day va gop y cua cac thay co ciing nhu cla cac ban
sinh vién khac dé c6 thé thiét ké duoc nhitng cong trinh hoan thién hon sau nay.

Hai Phong, ngay 28 thang 7 nam 2017.

Sinh vién

Pong Minh Quyén
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’ Phan I:
KIEN TRUC (10%)

Nhiém vu :

- V@ lai mat béng, mat ding, mat cit cla cong trinh
- Nhip nha : 3,6m

- Budc cot : 4,2m chuyén thanh 4,5m

- Chiéu cao tang  : 3,6m

Gido Vién Huéng Dan @ T.S Poan Van Duan
Sinh Vién Thuc Hién : Dong Minh Quyén
Lép : XDL902
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CHUONG 1: KIEN TRUC

1.1 Gi6i thiéu vé cong trinh
KY TUC XA 9 TANG
Nhiém vu va chtrc ning: Pap tmg mot phan nhu cau vé nha ¢ cho sinh vién.
+ Chi dau tu : TRUONG DAI HOC MO DIA CHAT.

1.2 Piéu kién tw nhién, xi hji

- L6 dat du kién x4y dung cong trinh nam trong khuén vién tong thé Trudng Dai
hoc Mo Dia chat - Khu B, Bong Ngac - Tt Liém — TP Ha noi. Cong trinh nam trong
du an cai tao nang cap co so ha tang truong Pai hoc Mo Dia chat.

-Hién trang toan bo khu vuc Truong da dugc dau tu xay dung hé théng ha tﬁng
hoan chinh. Cac cong trinh theo quy hoach s€ lan lugt dugc xay dung.

-Theo quy hoach s& xdy dung ¢ ddy mot khu Ky tic x4 9 ting cing voi san vudn
va duong giao thong ndi by phuc vu sinh vién.

-Khu dat xay dung bang phang, khoang cach dén cac cong trinh khac 1a kha xa.

+ Pic diém vé cong nang sir dung:

Dién tich tang 1 s& duoc sir dung vach ngin di dong dé bd tri phong Ban quan ly,
sanh luu thong, cac Kibt ban hang, dich vu cong cong nhu: cang tin an, ubng, nha
sach, phong hop tip thé va cac phong chirc nang khac. Tang 2 dén tang 9 1a céc phong

& cho sinh vién voi nha vé sinh lién ké riéng & mdi phong. Tang tum va mai dé bd tri
may moc thiét bi, bé chira nudc...

1.3 Giai phap kién tric
1.3.1 Giai phap mit bing.

Thiét ké tong mit bang tuan thu cac quy dinh vé s6 ting, chi gidi xay dung va
chi gidi dudng do, dién tich xay dung theo quy hoach tai khu vuc xiy dung. Hé sb
chiém dét cta cac cong trinh xay dung trong toan Trudng 14 30,5% phu hop vai tiéu
chuan xay dung.

Khu nha cao 9 tang, bé tri theo kiéu hop khéi lay khu cau thang lam khu trung
tam, voi hanh lang gitra rong 3,6m cung voi sanh luu thong ¢ trung tam khu nha dén
cau thang va thang may, thuan tién cho luu thong dén céc phong 6.

Giéng troi 11,4m? dugc b tri tai trung tdm ldy anh sang va thong gid cho cac
tang, cac phong & déu bé tri phia dudi 1 san, duong ndi bo, phan san vuon va 16i vao
khu chung cu duoc bé tri & cic mit va hai bén hdi nha.nha vé sinh, nha tam lién
phong, 16gia 1y ning va lam noi phoi db.

Céc chi tiéu k¥ thuat nhu sau:

+ Khu nha gém: ting 1 cao 3,6m; ting 2 dén tang 9 cao 3,6m; tang tum cao 3,0m
+ Téng chiéu cao toan nha  : 35,4m.

+ Kich thudc mit bang : 21.6m x 31,5m
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+Tong dién tich san 6123,6 m?, bao gdm: 680 m’ san téng 1; 4137 m? Sén phong
0, vé sinh, Logia; 98 ,4m? san budng ky thuat thang may, san tang tum; 1 .208m? san
sanh, hanh lang ting 2 dén ting 9.

+Tong s6 phong & 1a 64 phong.
1.3.2 Giai phap cAu tao va mit cit:

Chiéu cao cac tﬁng 14 3,6m, tum cao 3,0m; mdi phong & déu co bd tri cira s, ctra
di. Hai cau thang bo duoc bd tri ¢ hai dau nha thuan loi cho viéc di chuyén cua moi
ngudi trong ky tuc x4. Giéng troi rong rdi ¢ gitta hai don nguyén tao khoang trong
khong gian thoang déng thong gio va lay anh sang ty nhién. Hai cau thang bd c6 bb tri
cac cira vach kinh 1dy anh sang quay hat vé phia giéng troi. Mdi phong ¢ c6 mot ban
cong nho rong 1200 hudng ra bén ngoai tao cam gidc mod rong tim hon hoa minh voi
thién nhién. Toan b tuong nha xay gach dac véi vira XM #50, trat trong va ngoai
bang vita XM #50. Nén 1at gach Ceramic 400x400, khu v¢ sinh lat gach chbng tron,
vira XM #50; tuong khu vé sinh 6 op gach men kinh cao 1800 ké tir mat san. Cira gd
ding gd nhom 3 son mau, hoa sat ctra s6 son mot nudc chong gi sau do6 son 2 nudc
mau. Mai lgp ton lién doanh mti vuéng mau do vaoi xa go thép chir U100 gac 1én
tuong xay thu hoi day 220. San BTCT B20 d6 tai chd day 10cm, trat tran vita XM #50
day 15. Xung quanh nha bd tri hé thong ranh thoat nudc rong 300 sidu 250 lang vira
XM #75 day 20, long ranh danh dbc vé phia ga thu nudc. Tudng nha quét 2 nude voi
trang sau d6 quet mau vang chanh; phao quanh ctra va quanh mai quét 2 nudce voi
trang sau d6 quét mau nau dam. Phia trén cau thang dit cac bé chira nudc bang Indx
10m°,

1.3.3 Giai phap thiét ké mit ding, hinh khoi khong gian ciia cong trinh.

Mit ding cta cong trinh tuy ddi xung, tao dugc sy hai hoa boi duong nét cua cac
6 ban cong vo1 nhimng phao chi, cua cac 6 cua sO quay ra bén ngoai. Hinh khéi cua
cong trinh c6 dang vé bé thé vuong virc, don gian nhung khong cung nhic, don diéu.
Nhin chung mit ding ctia cong trinh ¢6 tinh hop 1y va hai hoa kién tric véi tong thé
Kién tric quy hoach cua cac cong trinh xung quanh.

1.3.4 Cac giai phap ki thuit twong wng cho cong trinh
1.3.4.1 Giai phap thong gi6 chiéu sang

Céc phong & déu c6 it nhat c6 mot bé mat tiép xtc truc tiép v6i bén ngoai qua
ctra s0. Cac sanh tang va hanh lang déu dugc thong thoang 2 mat do do s€ tao dugc ap
lyc &m hut khi tir cac can ho ra. Cac can ho déu dugc thong thodng va dugc chiéu sang

tu nhién tir he thdng ctra s0, ctra di, ban cong 16gia, hanh lang va cac sanh tang véi
giéng troi két hop véi thong gié va chiéu sang nhan tao.

1.3.4.2 Giai phap b6 tri giao thong.

Giao thong theo phu’orng ngang trén mat bang duoc phuc vu boi hé théng hanh
lang rong 3,6m dugc noi voi sanh tang di dén cac nut giao thong theo phuong dimg la
cau thang.

Giao thong theo phuong dung gbm 2 thang bo va 2 thang may thuan tién cho
vigc di lai va dam bao kich thude dé van chuyén d6 dac cho cac phong &, dép tmg
duogc yéu cau di lai giita cac tang.

1.3.4.3 Giai phap cung cép dién nudc va thong tin.
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H¢ thong cap nudce:

Thiét ké 02 bé nuéc ngdm, mdi bé dung tich 40 m3 vi tri khoang 2 bén nha phia
mit trude, 01 bé st dung cho cdp nuée sinh hoat, 01 bé str dung cho cap nude ctru
hoa. Tram bom nudc dit tai cAu thang bom nuée 1én 04 bé inox, éng dy cua bom
D40 (co thiét bi diéu khién ty dong).

Nudc tir bé chira nudce trén mai s& duoc phan ph01 qua dng chinh, ong nhanh d&én
tat ca cac thiét bj dung nudc trong cong trinh. Duzong ong cap nudc dung ong thep
trang kém c6 duong kinh tir 15 dén $65. Buong 6 ong trong nha di ngdm san, ngdm
tuong va di trong hop ki thuat. Puong dng sau khi lap dit xong déu phai duogc thir 4p
lwc va khir tring trudce khi sit dung, didu nay dam bao yéu cau lip dit va yéu cau vé
sinh.

Hé théng thoat nudc: Hé théng thoat nudc thai sinh hoat duoc thiét ké cho tat ca
cac khu vé sinh trong khu nha. C6 hai hé théng thoat nudc ban va hé thong thoat phan.
Toan bo nudc thai sinh hoat tir cac xi tiéu vé sinh duoc thu vao hé théng 6ng dan, qua
xtr Iy cuc bo bang bé tir hoai, sau d6 dugc dua vao hé théng cong thoat nudc bén ngoai
cua khu vye. Toan bg nude tam rira giat duge thu vao cac ong dung thoat nudce riéng
dua vé h6 ga dudi dat, thoat ra cong thoat bén ngoai. Cac dudng ong di ngim trong
tuong, trong hop k¥ thuat, trong tran hodc ngam san.

Heé thong cap dién: Nguon cung cap dién cua cong trinh 1a dién 3 pha 4 day
380V/ 220V. Nguon dién cap toi cong trinh duoc lay tir tram bién ap 630KV A ngoai
nha duoc bo sung nang cap tir tram bién ap 320K VA di c6 sin.

Trong cong trinh c6 b tri mot may phat dién du phong 380/220V — 50KVA
cung cap di¢n cho h¢ thong thang may. Khi nguon dién ludi co sy cb thi bo chuyén doi
ATS s& tu dong chuyén d6i ngudn dién.

So dd cép dién cua cong trinh dugc thiét ké theo nguyén tic chung: tur tram bién
ap chung cia khu vuc cap t6i ti dién chinh T1 cong trinh thong qua cap ngam
Cu/XLPE/PVC —4(1x240)mm?2. Tt tu dién T11 chia lam 1116 gdbm 16 1 cép cho tu
dién uu tién ATS t6i thang may. Lo 2 cp cho ta may bom. Céc 16 khac cap cho cac tu
dién ting tir tAng 1 dén tang 9.

Cép dién va day dan trong luéi dién cia cong trinh dung 16i dong cach dién
XLPE hoac PVC, vo boc PVC.

Tai cac téng cac khu vue co bd tri ti phan phdi dién. Cap phan phdi dién tir tu
dién tong T1 dén cac tu dién tang duoc di trong thang cap chay trong hop ky thuat
dién. Trong cac ta dién dit cac APTOMAT bao vé cho cac thiét bi .

Cap truc tir ta dién T1 dén cac tang dung loai cu/PVC 3x25+1x16mm?2.
M&i phong & sir dung dién déu c6 1 cong to do dém riéng biét 1dp tai cira phong.

Day dan toi cac thiét bi dién trong cong trinh dung day dong 2181 boc PVC ludn
trong ong nhya PVC di ngim san, tuong hodc tran gia tai cac vi tri r& nhanh, néi dugc
thue hién bang cau ndi trong hop ndi day.

Cap di tir sau cong to dén cac ta dién cin ho di trén mang cap theo doc hanh lang
cua tang.
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Chiéu sang cho cong trinh gém: Chiéu sang cho cong trinh chu yéu dung dén
huynh quang lap tran, tuong.

Hé thong chéng sét va tiép dit chdng sét, tiép dat an toan: Hé thong chdng sét
dung loai kim thu sét phat xa sém tia tién dao PULSAL 30 ban kinh bdo v¢ 52 mét ndi
v6i hé thong tiép dat chdng sét gdm cac coc thép ma dong d16 dai 2,5m lién két
bang thanh dong det 25x3mm chén sau 0,8m dién tré ndi dat cua hé théng chéng sét
phai bao dam < 10Q2.

1.3.4.4 Giai phap phong hoa.

BS tri hop voi chira chay & mdi sanh cau thang cta ting tang. Vi tri ctia hop voi
chita chay duoc bd tri sao cho ngudi ding thao tac duge dé dang. Cac hop voi chita
chay dam bao cung cip nudc chira chay cho toan cong trinh khi c6 chay xay ra. Mdi
hdp voi chira chay dugc trang bi 1 cudn voi chita chdy duong kinh 50mm, dai 30m,
voi phun duong kinh 13mmm c6 van goc. B tri mot bom chira chay dat trong phong
bom (duoc ting cudng thém boi bom nudc sinh hoat) bom nudc qua dng chinh, éng
nhanh dén tat ca cac hong chita chdy & cic tang trong toan cong trinh. B tri mot may
bom chay dong co diezel dé cAp nudc chita chay khi mat dién. Bom cap nudc chira
chay va bom cap nude sinh hoat dugce ddu ndi két hop dé c6 thé hd tro 14n nhau khi
can thiét. Bé chira nudc chira chay dugc dung két hop véi bé chira nuoc sinh hoat. B6
tri hai hong cho bén ngoai cong trinh. Hong cho nay dugc lap dat dé ndi hé thong
duong ong chira chay bén trong voi nguon cap nudc chita chay tir bén ngoai. Trong
truong hop ngudn nudc chita chay ban dau khong du kha nang cung cap, xe chita chay
s€ bom nudc qua hong chd nay de tang cuong thém ngudn nudc chita chay, ciing nhu
truong hop bom ctru hoa bi su ¢6 hoidc ngudn nudc chita chay ban dau da can kiét.
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Phan II:

KET CAU
(45%)

Nhiém vu :
+ Thiét ké san tang 5
+ Thiét ké khung truc 3
+ Thiét ké méng truc 3

Gi4o Vién Huéng Dan T.S Doan Van D}Jén
Sinh Vién Thuc Hién : Dong Minh Quyén
Lép : XDL902
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LUA CHON GIAI PHAP KET CAU

1.4 So' b phuwong an két ciu
1.4.1 Phén tich cac dang két cAu khung
1.4.1.1 Hé két cau véach ctng va 16i cimg

Heé két cau vach cung c6 thé duoc bd tri thanh hé thdng theo mot phuong, hai
phuong hoic lién két lai thanh hé khong gian goi 13 16i ctng. Loai két cau nay c6 kha
nang chiu lyc ngang tot nén thuong duoc sir dung cho cac cong trinh c¢6 chiéu cao trén
20 ting . Tuy nhién hé théng vach clmg trong cong trinh 14 sy can tré dé tao ra khong
gian rong.

1.4.1.2 Hé két cau khung giang (khung va vach cting )

Heé két cAu khung giang duoc tao ra bang su két hop hé thong khung va hé thong
véach cung . Hé théng vach cting thudng dugce tao ra tai khu vuc cau thang bo, cau
thang mdy, khu v¢ sinh chung hodc céac tuong bién, la cac khu vuc co6 tuong lién tuc
nhiéu tang. Hé thong khung duoc b tri tai cac khu vuc con lai cua ng6i nha. Hai h¢
thong khung va vach duoc lién két v6i nhau qua hé ket cAu san. Trong truong hop nay
hé san hen khéi c6 y nghia 16n. Thudng trong hé ket cau nay hé thong vach dong vai
tro chu yéu chiu tai trong ngang, hé khung cha yéu dugc thiét ké dé chiu tai trong
thang ding. Sy phan rd chirc ning nay tao diéu kién dé t6i uu hoa cac cau kién, giam
b6t kich thudc cot, dam, dap tmg duoc yéu cau cua kién tric.

Heé két cAu khung-giang t6 ra 1a két cau t6i wu cho nhiéu loai cong trinh cao tng.
Loai két cau nay str dung hi¢u qua cho cac ng6i nha dén 40 tang dugc thiét ké cho
vung c6 dong dat < cap 7.

Qua xem x¢ét cac dac di€m cac hé két cau chiu luc trén ap dung vao dac diém
cong trinh va yé€u cau kién trac em chon h¢ két cau chiu lyc cho cong trinh 1a hé két
cau khung giang véi vach dugc bo tri 1a cau thang may.

* Pic diém cia hé két cau khung vach: két cau khung véch 14 to hop cta 2 hé két
cAu “két cau khung va két cAu vach cung”.Tan dung tinh vu viét cua mdi loai,vira co
thé cung cip mot khong gian st dung kha lon dbi voi viée bb tri mat bang kién trac lai
c6 tinh ndng chong luc ngang tot. Vach cung trong két cau khung vach c6 thé bd tri doc
1ap,ciing c6 thé loi dung vach cua giéng thang may. Vi vay loai két cau nay di duogc sir
dung rong rai trong cac cong trinh.

Bién dang ctia két cdu khung véch 14 bién dang cit uén:Bién dang ctia két cau
khung 1a bién dang cat,bién dang tuong doi giita cac ting bén trén nho,bén dudi lon
Bién dang cua vach cing 13 bién dang uon cong ,bién dang tuong dbi gifta cac tng
bén trén 1on,bén dudi nho Déi véi két cau khung vach do diéu tiét bién dang cia hai
loai két cau nay cung lam viéc tao thanh bién dang cat ubn ,tir d6 giam ti 1¢ bién dang
tuong dbi gitta cac ting cua két ciu va ti 1 chuyén vi ctia diém dinh 1am ting do cimg
bén ciia két cau .

Tai trong ngang chu yéu do két cau vach chiu . Tir ddc dlem chiu Iyc c6 thé thay
do cung chéng ubn cia vach 16n hon nhiéu d6 cing chdng uén cua khung trong két
ciu khung — vach dudi tac dyng cua tai trong ngang .NOi chung vach cimg dam nhén
trén 80%,vi vy luc cit ctia tang ma két cau khung phan phdi dudi tac dong cua tai
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trong ngang duoc phan phéi twong ddi déu theo chiéu cao méomen udn cua cot dam
tuong d6i bang nhau, c6 lgi cho viéc giam kich thude dam cot ,thuan loi khi thi cong.

1.4.2 Lya chon hé két cau cho cong trinh:

Qua phan tich mdt cach so bo nhu trén ta nhan thady moi hé két cau co ban cia
nha déu c6 nhitng vu, nhugce diém riéng. D061 voi cong trinh nay, do cong trinh co
cong nang la nha & nén yéu cau c6 khong gian linh hoat. Nén dung hé khung chiu lyuc.

- Hé chiju lyc chinh cta cong trinh 13 hé khung bétong cdt thép két hop véi véach
thang may chiu tai trong thang dung va tai trong ngang.

- Thép doc dung loai Al thép dai dung loai Al, Bétong cap do bén B20

- Két ciu dam san: dung hé théng dam, san BTCT thong thuong, d6 bétong toan
khoi cho toan bo cac cau kién.
+Giai phap két ciu :
- Két cau hop 1y nhat 1a so do khung cung vach tham gia chiu lyc dong thoi ca tai
trong dtmg va tai trong ngang. So dd tinh cho khung 13 khung khong gian. Dé khang

dinh cho uu diém cho sy Iya chon so d tinh 1a khung khong gian ta dua ra nhan dinh
sau :

- Thuan lgi cho viéc ki€m tra irng suat cua phan tir gdc tai cac cdt bién goc :

N, ox oy _ [o]
F Wx Wy
Phu hop két cAu cot chiu udn 1éch tAm xién, cot udn theo hai phuong.
+Chon giai phap két cdu san

Trong cong trinh hé san c¢6 anh huong rat 16n t61 sy lam viéc khong gian cua két
cau. Viéc lya chon phuong an san hop 1y la diéu rat quan trong. Do vy, can phai co
su phan tich dang dé lwa chon ra phuong an pht hop vé6i két ciu cua cong trinh.

Ta xét cac phuong an san sau:

* San suon toan khi

CAu tao bao gém hé diAm va ban san
- Uu diém:

+ Tinh toan don gian, dugc st dung pho bién & nudce ta véi cong nghé thi cong
phong pht nén thuan tién cho vi¢c Iya chon cong nghé thi cong.

- Nhuoc diém:

+ Chiéu cao dam va d6 vong ciia ban san rat 16n khi vuot khau d6 16n, dan dén
chiéu cao tang ctia cong trinh 16n nén gay bat 1gi cho két cau cong trinh khi chiu tai
trong ngang va khong tiét kiém chi phi vt li¢u.

+ Khong tiét kiém khong gian sir dung.

*San 0 co

Céu tao gom hé dam vudng goc véi nhau theo hai phuong, chia ban san thanh

cac 6 ban ké bon canh c6 nhip bé, theo yéu cau cdu tao khoang cach giita cac dam
khong qué 2m.
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- Uu diém:

+Tranh duoc cd qua nhiéu cot bén trong nén tiét kiém duoc khong gian st dung
va c6 kién tric dep , thich hop voi cac cong trinh yéu cau thaim m¥ cao va khong gian
st dung 16n nhu héi truong, cau lac bo.

- Nhuoc diém:

+ Khong tiét kiém, thi cong phire tap. Mit khac, khi mit bing san qua rong can
phai bo tri thém cac dam chinh. Vi vay, nd cling khong tranh dugc nhiing han ché do
chiéu cao dam chinh phai cao dé giam d¢ vong.

*San khong dam (san nam):

Céu tao gém cac ban ké truc tiép l1én cot.

- Uu diém:

+ Chiéu cao két cau nho nén giam dugc chiéu cao cong trinh
+ Tiét kiém dugc khong gian sir dung

+ Dé phan chia khong gian

+ Thich hop véi nhiing cong trinh c6 khau do vira (68 m)

- Nhuoc diém:

+ Tinh toan phuec tap

+ Thi cong phuc tap

Két luén:

Can cu vao:

- Bic diém kién tric va dic diém két cu, tai trong ctia céng trinh
- Co s6 phan tich so by & trén

So sanh cac phuwong an trén ta chon phuwong an ding san sudn. Dya vao hd so
kién tric cong trinh, Giai phap két cau da lua chon va tai trong tac dung 1én cong trinh
de thiét ké mat bang két cau cho cac san. Mat bang két cau dugc thé hién trén ban vé
KC 01.

1.4.3 Kich thuée so' bd ciia két ciu

+Chon chiéu day ban san.

Tinh so bo chiéu day ban san theo cong thirc: h, =—.1>h

min

3|O

Trong do: m = 40 + 45 véi ban ké 4 canh .
I: nhip ctia ban (nhip cua canh ngén).

D =0,8 +1,4 phu thudc vao tai trong.

Ta chon: m=42,D=1,0

- Nhip 16n nhat 1 =4,5m: h, = 4—12.4, 5=0,107m =10, 7cm
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- Nhip [ = 3,6m: h:%36 0,0857m =8,57cm

=> Chon h¢= 10cm cho toan bd cac 6 san.

Chiéu day ban san ap dung cho tat ca cac tang. Nguyén tac la sau khi tinh ra
ndi luc can kiém tra lai két cAu san chon da hop 1y chua dé c6 can phai thay doi
kich thudc tiét dién khong. Cac két cAu cot va dam cling thuc hién tuong tu nhu
trén.

+Chon kich thude tiét dién dim, vach thang may.
- Kich thuéc dam chinh
+ Kich thuéc dam nhip L1=4,5m :

h, = [1 1]L1 (E_ijws (0,562 +0,375)m Chon hy = 400mm.
8 12 8 12

b, =(0,3+0,5)h, =(0,3+0,5)x400 = (200+120)mm Chon by = 220mm.

- Kich thudc dam nhip L2=3,6 m :
h, :(—+—J L, _(E—LJ x3,6 =(0,45+0,3)m — Chon hy = 300mm.
2

b, =(0,3+0,5)h, =(0,3+0,5)x300 = (90+150)mm —> Chon by = 220mm.

- Kich thudc dam phu
+ Kich thuéc dam nhip L1= 4,5m :

h, = [i—ile (i—i] «4,5=(0,375+0,225)m1 — Chon hy = 250mm.

1220 1220
b, =(0,3+0,5)h, =(0,3+0,5)x250 = (75+125)mm — Chon by = 110mm.

- Kich thuéc ddm nhip L2=3,6 m :

hdz(i+ij|_2=(i—ijx36 (0,30,18)m —> Chon hy = 250mm.
12720) 7 (12" 20

b, =(0,3+0,5)h, =(0,3+0,5)x 250 = (75+125)mm —> Chon by = 110mm.
- Chon chiéu day vach thang may 1a 25cm.

+Chon kich thude tiét dién cot.

So bd chon kich thudc cot gitra truc 3 tﬁng 1 theo cong thirc sau: A = K.RE
b

Ry: Cuong do tinh toan cia bétong, v6i Bétong B20 co Ry = 115kG/cm?.
K: hé sb du trir cho moémen udn, K =1,0 +1,5. chon K =1,2

N: lyc nén 16n nhét tac dung 1én chan cot, xac dinh bang tong tai trong tic dung
vao di¢n truyén tai vao cdt: N=S.q.n

SVTH: PONG MINH QUYEN 18
Lép : XDL 902



TRUONG PAI HOC DAN LAP HAI PHONG GVHD: DPOAN VAN DUAN

- Dién truyén tai vao cot F—3: S = 4,5% 3,6 =16,2m?
+n : SO tAng (9 ting)
+q : Tai trong so bd (1dy so bd 1 T/m?) q = 1,2x1 = 1,2T/m?

> A =12x 16,2x9x12000 _1825cm?
1150

So bd chon tiét dién cot gittala 40 cm x 40cm => A = 1600cm?.

@ 4500 @ 4500

0

0

1800 ;
%
&
7

® o o
o e

NN\
)

7\

1800

3600
|

1800

1800

3600

=

N7

W

0

1800

3600
l

1800

3600

1800

2NN\

1
—

DIEN TRUYEN TAI CUA COT TRUC 3 -TANG 2

- Dién truyén tai vao cottruc G: S = 4,5%x1,8 =8,1m?
+n : S tAng (9 ting)
+q : Tai trong so bd (1dy so bd 1 T/m?) q = 1,2x1 = 1,2T/m?
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8,1x9x12000
150

So bo chon tiét dién cot bién 12 30cm x 30cm => A = 900cm?

=> A =1,2x =912m?

Dé tiét kiém vat liéu, du kién thay d6i tiét dién cot 1 1an tai vi tri ting 5, véi tiét

dién thay doi cot gitra tr 40x40cm Xuéng 35x35cm, cOt bién tir 30x30cm xuéng

25x25cm.

- Kiém tra tiét dién cot theo dd manh:

Khung toan khéi I = 0,7xH = 0,7x360 = 252 cm.

A =2
* b
l, 252
=0 _22%_63<[1]=31
% b 40 [4]

Viy tiét dién cot dat yéu cau.

1.5 Tinh toan tdi trong
1.5.1 Tinh tai
1.5.2 Hoat tai

Céu tao san ta c¢6 trong lwong cho 1 m® ban san:

Hp
G . s0
(Kg/m3 Chiéu vuot
Loai tdi trong ) day lop tdi
Lop gach lat nén day 2cm 2000 0.02 1.2 48
Lop vira lot day 2,5¢cm 1800 0.025 1.2 54
32.
Vira trat trin day 1.5cm 1800 0015 |x |12 4
Téng tinh tai 134 | Kg/m2
Hoat tai 200 X |12 240 | Kg/m2
Tai trong hanh lang va ciu thang
Hg
. 50
G Chiéu vuot
Loai tdi trong (Kg/m3) day lop tdi
L&p gach lat granit day 2cm 2000 0.02 X |12 48
Lép vira 16t day 2cm 1800 0.02 X |12 43.2
Vita trat tran day 1.5cm 1800 0015 |x|1.2 32.4
Téng tinh tai 124 | Kg/m2
Hoat tai 300 [x]12 360 | Kg/m2
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T4i trong san mai

H¢
Chiéu s0
G day vueot
Loai tdi trong (Kg/m3) lop tdi
Mai ton + xa gd 20 x |12 |= |24
Tai trong tran thach cao 30 X 1.2 = |36
Tong tinh tai 60 | Kg/m2
Hoat tai 130 [x [13 [= [39 |Kg/m2
H¢
Chiéu 0
G day Vot
Loai tdi trong (Kg/m3) lop tai
L&p gach lat granit day 2cm 2000 X002 |x |12 |= 48
Lop vita 16t day 2.5cm 1800 | x[0.025 |x |12 |= |54
L&p bé tong chong thim 2000 |[x|005 |x |12 120
L&p bé tong xOp 1200 | x|0.2 x |11 |= |264
Vira trat trin day 1.5cm 1800 x10.015 |x |12 = 32.4
Tong tinh tai 518 | Kg/m2
Hoat tai 150 [x |12 [= [180 | Kg/m2

Tinh tai twong xay:

Tinh tai twong xay duoc khai bao phan bb déu 1én dam tuong tng. Xac dinh tinh
tai tuong voi h¢ s6 chiém dién tich cua cura 14 0,75 ta ¢6 bang sau:

Tuong xay gach dac day 220 Cao: 3,2m
Loai tdi Chiéu day g T tloéu Hé so T.T tinh
ST ong pom) | (kGim?) | | orrii | toan (kG/m)
) (kG/m) )

- Hai 16p trat | 0,03 1800 172,8 1.3 224.6
2 |- Gach xay 1800 1267,2 1,1 1393,9

- Tai tuong phan b trén mét dai 1440 1618,5

- Téi tuong co ctra 1080 12139

SVTH: PONG MINH QUYEN

Lop : XDL 902

21




TRUONG PAI HOC DAN LAP HAI PHONG

GVHD: DPOAN VAN DUAN

Tuong xay gach dac day 110 Cao:2,5m
. .3 T.T tiéu ; ]
Loagi tdi Chiéu day 3 P H¢ so T.T tinh
STT t lop(m) gKG/m®) | chudn vuot tai | toan (kG/m)
ron m 174 al
1 - Hai 16p trat | 0,03 1800 135 1,3 175,5
2 - Gachxay (0,11 1800 495 1,1 544.5
- Tai tudng phan bd trén mét dai 630 720
- Tai tudng co6 ctira 472,5 540
Tuong lan can day 220 Cao: 1,1m
\ T.T tiéu . T.T tinh
L. Chiéu day 3 P H¢ so i
STT | Lodi tdii trong g(kG/m°) chuan . toan
lop(m) Vot tdi
(kG/m) (kG/m)
1 - Hai 16p trat | 0,03 1800 59,4 1,3 77,2
2 - Gach xay 0,22 1800 435,6 1,1 479,2
- Tai tudng phan b trén mét dai 495 556,4
Tuong thu hoi mai day 220 Cao TB: 1,2m
Chiéu T.T tiéu . | T.Ttinh
C . 3 p He¢ so )
STT | Lodi tdi trong day g(kG/m?) chuin ot tii toan
u ai
lép(m) (kG/m) ' (kG/m)
1 -Hai 16p trat 0,03 1800 64,8 1,3 84,2
2 -Gach xay 0,22 1800 475,2 1,1 522,7
- Tai tuong phan b trén mét dai 405 455,2

1.5.3 Tai trong gio:

t61 thanh phan gi6 tinh ddi v6i cong trinh.

Can cu vao dac diém cong trinh va chi€u cao cong trinh H = 36,4m nén ta chi xét

Tai trong gié duoc xac dinh theo TCVN 2737-1995, duoc dua vé thanh céc luc

tap trung tic dung 1én dam bién tai cac murc san. Tai trong gid c6 2 truong hop 13 gio
ngang nha(Phuong X) va doc nha(Phuong Y), vdi moi truong hop nay lai ¢ gié phai
(gid tir phai qua trai) va gio trai (giod tur trai qua phai).

Cong trinh dugc xay dung tai Ha Noi. Dya vao phan vung ap luc gi6 trén lanh

th6 Viét Nam theo dia danh hanh chinh cho trong phu luc E — TCVN2737 — 1995,
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cong tzrinh nam trong vung gid I1.B. Tra bang 4 TCVN2737 - 1995 ta c6 W,= 95
kG/m

Dang dia hinh : Céng trinh dugc xay dung trong thanh phd, c6 nhiéu vét can sat

nhau cao tr 10m tr¢ 1én nén xac dinh cong trinh thudc dang dia hinh B.

~ Hé s6 khi dong c, l4y theo chi dan bang 6 TCVN 2737-95,phu thudc vao hinh
kho1 cong trinh va hinh dang bé mat don gio. Bé mat cong trinh thang dirng vudng goc
vo1 hudng gi6 thi hé so khi dong doéi voi mat don gioé 1a ¢ = 0,8 va voi mat hat gid la ¢
=0,6.

Hé s6 k ké dén sy thay doi 4 ap luc gio theo d6 cao va dang dia hinh. bé don gian
trong tinh toan, trong khoang moi tang ta coi ap luc gio 1a phan bo déu, hé sb k lay la
gia tri tng vdi do cao cua san tang nha. Ta quy ap luc gio tinh Ve luc phan bd déu q (
kG/m ) trén cac cot. Gia tri hé s6 k va ap luc gié phan bd timg ting duogc tinh nhu
trong bang.

Tai trong gi6 day va hat phan bo theo cac tang ciia cong trinh 1a:

Wdi: WokiC, kG/m2

Whi= WokiC , kG/m2

g = 1,2 (hé s vuot tai),

Ting | Homy | k| W, WH(KG/ m_z) Dién TT| W, W,
(kG/m*)| Gio ddy | Giohat | (M) kG/m kG/m

1 3,6 0,824 95 75,149 56,362 3,6 270,536 202,902
2 7,2 0,933 95 85,071 63,804 3,6 306,257 229,693
3 10,8 1,013 95 92,386 69,289 3,6 332,588 249,441
4 14,4 1,070 95 97,584 73,188 3,6 351,302 263,477
5 18,0 1,110 95 101,232 75,924 3,6 364,435 273,326
6 21,6 1,144 95 104,333 78,250 3,6 375,598 281,699
7 25,2 1,177 95 107,342 80,507 3,6 386,433 289,824
8 28,8 1,209 95 110,261 82,696 3,6 396,939 297,704
9 32,4 1,234 |95 112,541 84,406  [3,6 427,655  |320,741
Tum 354 1,252 |95 114,182 85,637 3 228,365 [171,274

Tong hop gié
SVTH: PONG MINH QUYEN 23

Lop : XDL 902




TRUONG PAI HOC DAN LAP HAI PHONG GVHD: DPOAN VAN DUAN

TINH TOAN SAN TANG

1.6 SO li¢u tinh toan

I , .
2 >2 - Banloai dam

Céc loai 0 san dugc phan loai dya theo ty s T

I—2<2 - Ban ké 4 canh
1

1.7 Tinh toan ban ké 4 canh theo so' d6
Tinh cho O1: Kich thudc 4,5m x 3,6m, ban ngam 4 canh.
Tinh ban ké 4 canh, ban lién tuc.

Tai trong: q =g+ p = (134+275) + 240 = 649 KG/ m2

! M M
~
INE WL o MI §M1

11

Ml ]

| |
12

M [Tp AT Wi
W

M2

- Tinh m6 men trong ban:

- M0 men trong ban duogc tinh theo cac cong thirc sau:

M; = ou.Q.ds.l; My =-B1.0.11.1;

M; = 02.0.11.1; My =-Bo.q.11.15

Trong d6: M;: M6 men max giira nhip canh ngén.
M,: M6 men max gitra nhip canh dai.

M,: M6 men max gbi canh ngan.

M,;: M6 men max géi canh dai.

ou; O B1. B2 Cac hé s6 tra theo loai so dd

Khi ty s6 1,/ 1, =1 ta ¢ cac hé sd :

oy =0,0179; a, = 0,0179; B, = 0,0417; B, = 0,0417
=> M; =0,0179.649.4,2.4,2 = 205 KGm.
M, =0,0179.649.4,2.4,2 = 205 KGm.
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M, =0,0417.649.4,2.4,2 = 477,4 KGm.

M, =0,0417.649.4,2.4,2 = 477,4 KGm.

- Tinh cbt thép:

Tinh cho dai ban rong 100 cm, hy, = 10 cm.

Chon a = 1,5 cm cho moi tiét dién. ho=h,—a=10-1,5=8,5cm.

* Tinh theo phwong canh ngan:

- O nhip: M; = 205 KGm..

oo M _ 20500
R,xbxh? 115x100x8,5°

g=1+M=l+m — 0,987

2 2

M 20500 1 1em?.

R.xgxh, 2250x0,987x8,5

=0,025< at, =0,428

Ag:

Du kién dung thép @8 c6 A, = 0,503cm?. Khoang cach gitra cac cdt thép la:

o _buf, 100x0,503
A 11

Kiém tra ham luong thép:

U= A x100% = 2,8
bxh, 100x8,5

- O gbi: M, = 477,4 KGm.
e M 47740
R, xbxh? 115x100x8,5
g_1+\/1—2a _ 1+4/1-2.0,057 _0.971
2 2 ’

M B 47740
R, xgxh, 2250x0,971x8,5

— 45,67cm.Chon ®8, a = 180 mm, ¢ A = 2,8 cm®.

x100% = 0,33% > s, =0,1%

=0,057 < o, = 0,428

A = =2,57cm?.

Du kién dung thép ®8 c6 f, = 0,503 cm?. Khoang cach gitra cac ¢t thép la:

,_buf, _100x0,503

~19,35¢m. Chon @8, a = 180 mm, ¢ A = 2,8cm?.
A 2,57

Kiém tra ham luong thép:
2,8

X

ﬂ:ix100%=

XMy

x100% = 0,33% > 11, =0,1%

* Tinh theo phuong canh dai:
Tuong tu ta tinh dugc thép theo phuong canh dai:
O nhip Chon ®8, a = 180 mm.
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O gbi Chon @8, a = 180mm

Tinh cho 6 san O,:

Tinh ban ké 4 canh, kich thudc 6 ban 3,6x4,5m,
Taitrong: q=g+p =518 + 180 = 698 KG/ m2

- Tinh m6 men trong ban:

M6 men trong ban dugc tinh theo cac cong thure sau:
Mi = ag.0.lly; My =-Bg.lal

M; = 0.0l My =-B2.0.11.1

Trong d6: M;: M6 men max giira nhip canh ngan.
M;: M6 men max gilta nhip canh dai.

M,: M6 men max gdi canh ngan.

M,;: M6 men max géi canh dai.

a1} oo Br. P2 Cac hé s6 tra theo loai so d6 trong “Két cdu bétong cot thép phan
cau kién co ban”- Phan Quang Minh chu bién..

Khi ty 86 L/ I, = 1,17 ndi suy ta ¢ cac hé s6 :
oy = 0,0204; a, = 0,0142; B, = 0,0468; 3, = 0,0325
=> M; =0,0209.698.4,2.3,6 = 220 KGm.
M, =0,0142.698.4,2.3,6 = 150 KGm.
M, =0,0468.698.4,2.3,6 = 450 KGm.
M, = 0,0325.698.4,2.3,6 = 343KGm.
- Tinh cbt thép:
Tinh cho dai ban rdng 100 cm, hg = 10 cm.
Chon a = 1,5 cm cho moi tiét dién. hy=h,—a=10-1,5=8,5cm.
* Tinh theo phwong canh ngan:
- O nhip: M; = 220 KGm..
o - M, _ 22000
" R, ><b><h02 115x100x8,5°
g:1+\/1__2a:1+m:0,987
2 2

M B 22000
R, x¢xh, 2250x0,987x8,5

=0,026 < o, =0,428

A = =1,2cm’.
Dur kién dung thép ®8c6 f, = 0,503 cm?. Khoang cach giira cac cdt thép la:
,_bif, _100x0,503

- = 42cm.Chon ®8, a = 180 mm, c6 A, = 2,8cm?.
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Kiém tra ham luong thép:

ue—B 1000 = —28 11000 =0,33%> 4 =0,1%
b min

xhy 100x8,5

- O gbi: M, = 450 KGm.
Lo M 45000
" R, ><b><h02 115x100x8,5°

. 1+1-2a  1+.1-2.0,054 0.972
2 2 ’

M 45000
R xgxh, 2250x0,972x8,5

0,054 < o, =0,428

A = =2,42cm?.

Du kién dung thép ®8cé f, = 0,503 cm?. Khoang céach giita cac cbt thép la:
,_b.f, _100x0,503
A 2,42

—20,78cm. Chon ®8, a = 180 mm, ¢ A = 2,8 cm®.

Kiém tra ham lugng thép:

u=—B 1000 =—28
bxh, 100x8,5

x100% = 0,33% > s, =0,1%

* Tinh theo phuong canh dai:
- O nhip: M, = 150 KGm..

M 15000
"R xbxh? 115x100x8,5

. 1+1-2a  1+.1-2.0,018 0.993
2 2 ’

M 15000 )
= =0,8cm-”.
R, xgxh, 2250x0,993x8,5

a

=0,018 <, =0,428

Ag:

Du kién dung thép ®8c6 f, = 0,503 cm”. Khoang cach giita cac cdt thép la:
,_buf, _100x0,503
A 0,8

Kiém tra ham lugng thép:

u=—2 1000 =—28
bxh, 100x8,5

- O gbi: M, = 343 KGm.
oM 34300
R, xbxh? 115x100x8,5°

g_l+\/1—2a _1+41-2.0,04 _0.98
2 2 ’
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M 34300
R xcxh, 2250x0,98x8,5

=1,83cm?.

A =

Dur kién dung thép ®8c6 f, = 0,503 cm?. Khoang cach giira cac cdt thép la:

,_b.f, _100x0,503

— 27,5¢cm. Chon @8, a = 180 mm, ¢ A, = 2,8cm?.
A 1,83

Kiém tra ham luong thép:

X b X

x100% = 0,33% > 4. =0,1%
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TINH TOAN DAM
1.8 C¢& s6 tinh toan
Viéc tinh toan ndi luc theo so dd dan hdi véi 3 gia tri moé men 16n nhét tai
cac tiét dién gitta dam va sat gbi
- v6i tiét dién M” ta tinh theo tiét dién chit T
- V6i tiét dién M ta tinh theo tiét dién hinh chir nhat
1.9 Tinh toan dim
+Ta tinh todn thép dam sé 13: (khung tang 3)
h=40cm:;b=22cm;|1=45m
bé tdng mac B20; thép doc A, c6 Ry = 2800 (kg/cm?®) :a= 5cm
Rp = 130 (kg/cm?) a, =0.58
Ry = 9 (kg/cm?)
ho=h-a=40-5=35 cm
thép dai A, c6 Ry = 2250 ( kg/cm?)
*Tinh toan thép tai géi momen am tai tiét dién I-Ico gid tri :
M =5071(kgm)
_ M _ 507100
Rbh?  130.22.35°
=y =0,5(1++v1-2A)= 0,921

M _ 507100
Ryh, ~ 2800.0,921.35

=0.145

= A= = 5,62 (cm?)

—Chon 3@18 c6 A=7,634 cm?

7,634
22x35

— Ham lugng: :bATleoO%: x100%=1%> pimin

*Tinh toan thép véi momen dwong giira dam tiét dién II-I1
c6 gid tri : M =3049 (kgm)

bé day ban h, =10 (cm) ;a= 5cm

h=40cm:b=22cm ;1=45m

xac dinh ¢;:¢c;=min(1/614,6h;)

1 1
“lg= =x4,5=0,75(m
= (m)

h. =10 (cm) > 0.1h =4 (cm)
€1 <6h,=6x 10=60 (cm) ; chon ¢; =70 cm
= b.=b+2c; =22+ 2x70 =162 cm
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— M, = Rybehe (o — %) = 130x162x10(35 — %) = 6318000kgm

—M < M ( tryc trung hoa nim trong ving canh)
—Ta tinh to4n nhu tiét dién chit nhat

M _ 304400

As = _ = _
R,o.h?  130.162.35

=0,012

= v =0.5(1++1-2A)= 0.994
M _ 304400
Ryh,  2800.0,994.35

= A= = 3,125 (cm?)

—Chon 3@18 c6 A=7,634 cm?

7,634

57 3E .100%=1%> pimin

— Ham luong: 4 :bATS 100%=

*Tinh toan thép tai gdi momen am tiét dién I1I-111

co6 gid tri : M = 5199(kgm)

_ M _ 519900
R,bh?  130.22.35°

=y = 0,5(1+v1-2A)=0,92

M _ 519900
R/h,  2800.0,972.35

As =0.15

= As =

=5,8 (cm?)

—Chon 3 @18 c6 A=7,634 cm’

7,634
= Ham | U= A x100%=———x100%=1%> pp;
am luong: u o 0 2935 0=170= Umin

0

*Tinh toan thép dai : v6i luc cat nhu sau: Quax = 7420kg

+) kiém tra kha ning chiu cit cua bé tong:

Qpt = kiRpb hy = 0.6x10x22x35 = 4620 kg

= Qpt < Qmax ( bé tong khong di kha nang chiu cat =phai tinh toan cdt dai)

Ta tinh toan véi 2 diéu kién sau :

+) DKj : Qmax < Qo = koRpbh, = 0.35x130x22x35 = 35035 kg (dk duoc thdéa man
+) DKy 1 Q < Qg
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du dinh chon thép dai 1a @8,n=2 = f,; = 0.503 cm* = F4 = nf, = 2x0.503 =1.006

2 2
Tinh o, = LSRN’ 15102235 o) o

Q 7420

8R,bh,’

2

8.10.22.35 _

02

ma ay = F4.Rag =1,006.1800. 70 cm

a=20cm

= chon thép dai 1a @8a200

+Tinh thép dam s 14:( dam tang 2)
h=40cm:b=30cm:;1=3,6m

bé tong B20; thép doc A, cd R, = 2800 (kg/cm?) :a= 5cm
R, = 130 ( kg/cm?)

Ry = 10 ( kg/cm?)

ho=h-a=40-5=35 cm

thép dai A, c6 Ry = 2100 ( kg/cm?)

*Tinh toan thép tai géi momen am tai tiét dién I-Ic6 gia tri :
M=4480 Kgm

A= M _ 448000 - 0123

~ RpPh?  130.22.35°

—y = 0,5(1++1—2A)=0,93
M 448000

= A= = = 4,9 (cm?)
R,yh,  2800.0,93.35
—Chon 3@18 ¢ F,=7,634 cm?
Fa 7,634

= Ham luong: x4 = : x100%=

0

s X100%=1%> iy

*Tinh toan thép voi momen duong gitra dim tiét dién I1-11
c6 gia tri : M =2008 (kgm)

bé day ban h, =10 (cm) ;a= 5cm

h=40cm;b=22cm ;1=3,6m

xac dinh ¢;:¢c;=min(1/614,6h.)

1 1
== =
5 1 6x3,6 0,6 (m)

h. =10 (cm) > 0.1h =4 (cm)
€1 <6h,=6.10=60 (cm) ; chon ¢; =60 cm
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=b.=b+2c;, =22+ 2.60 =142 cm

— M, = Rybche (ho — %) = 130.142.10(35 — %) = 553800kgcm= 5538kgm

— M < M ( truc trung hoa ndm trong ving canh)
— Ta tinh toan nhu tiét dién chit nhat
_ M _ 200800 _
Rb.h?  130.142.35
v =0,5(1++1-2A)= 0,996
M __ 200800
R,7h,  2800.0,996.35
—Chon 318 c6 A=7,634 cm?
’;S x100%=

0

= A= =2,06 (cm?)

7,634

e X100%=1%> py

= Ham luong: x4 =

*Tinh toan thép tai géi momen am tiét dién 111-111
co gia tri : M = 4034(kgm)

A= M 403400 g
Rbh? ~ 130.22.35
—y = 0,5(1++1-2A)= 0,94

M 403400 ey
R,7h,  2800.0,94.35

= A=

—Chon 3 @18 c6 A=7,634 cm?

As 7,634
= Ham | : 1 =—X100%=—-"—x100%=1%>
am luong: u on 0 2935 0 0~ Lmin

*Tinh toan thép dai : v&i lyc cit nhu sau: Qmax = 5730Kg
+) kiém tra kha ning chiu cit cua bé tong:
bt = K1Rkb hy = 0,6.10.22.35 = 4620 kg
= Qpt < Qmax ( bé tong khong di kha nang chiu cat =phai tinh toan cdt dai)
Ta tinh toan véi 2 diéu kién sau :
+) DK; : Qmax < Qo = koRnbhy = 0,35.130.22.35 = 35035 kg (dk dugc thoa man)
+) DK, : Q <Qqn
du dinh chon thép dai 1a @8,n=2 = f,; = 0.503 cm” = F4 = nf, = 2x0.503 =1.006

2 2
Tinh a, = L5RDN’ _15102235 0o

Q 5730
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8R,bh,’ 8.10.22.35

mMa a; = As.Rua—% 21’006'1800'W =119cm

a=20cm

= chon thép dai 1a @8a200
2.to hop noi lue

T hop ndi lyc dam
Story Beam Load vi tri Q M

STORY1 B13 THBAO MAX 0.2 -5.17 -2.125
STORY1 B13 THBAO MAX 2.1 0.64 3.044
STORY1 B13 THBAO MAX 4 7.25 -2.489
STORY1 B13 THBAO MIN 0.2 -7.42 -5.071
STORY1 B13 THBAO MIN 2.1 -0.33 2.496
STORY1 B13 THBAO MIN 4 5.04 -5.199
STORY1 B14 THBAO MAX 0.2 -3.61 -1.591
STORY1 B14 THBAO MAX 1.8 0.58 2.008
STORY1 Bl14 THBAO MAX 3.4 6.32 -1.123
STORY1 B14 THBAO MIN 0.2 -5.73 -4.48
STORY1 Bl14 THBAO MIN 1.8 -0.62 1.625
STORY1 Bl14 THBAO MIN 3.4 3.78 -4.034
STORY1 B15 THBAO MAX 0.2 -5.46 -2.338
STORY1 B15 THBAO MAX 2.1 0.52 3.497
STORY1 B15 THBAO MAX 4 8.02 -2.332
STORY1 B15 THBAO MIN 0.2 -8.01 -5.288
STORY1 B15 THBAO MIN 2.1 -0.54 2.834
STORY1 B15 THBAO MIN 4 5.49 -5.258
STORY1 B16 THBAO MAX 0.2 -1.2 -0.117
STORY1 B16 THBAO MAX 2.8 3.86 0.241
STORY1 B16 THBAO MIN 0.2 -3.97 -2.964
STORY1 B16 THBAO MIN 15 -0.7 0.4

STORY1 B16 THBAO MIN 2.8 1.04 -2.654
STORY1 B17 THBAO MAX 0.2 -3.15 -1.144
STORY1 B17 THBAO MAX 2.1 0.64 2.133
STORY1 B17 THBAO MAX 4 5.29 -1.348
STORY1 B17 THBAO MIN 0.2 -54 -3.872
STORY1 B17 THBAO MIN 2.1 -0.42 1.613
STORY1 B17 THBAO MIN 4 3 -4.161
STORY1 B18 THBAO MAX 0.2 -6.66 -2.353
STORY1 B18 THBAO MAX 1.8 3 4.424
STORY1 B18 THBAO MAX 3.4 9.64 -2.946
STORY1 B18 THBAO MIN 0.2 -9.11 -5.097
STORY1 B18 THBAO MIN 1.8 1.37 3.86

STORY1 B18 THBAO MIN 3.4 7.25 -6.013
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TINH TOAN COT KHUNG TRUC 3
1.10 S6 liéu dau vao

- Vi c6t vira chiu nén vira chiu udn vi vay phai t6 hgp dong thoi moémen va luc
doc. Trong moi t6 hop xét 3 cap noi luc:

+ Momen duong 16n nhét va luc doc tuwong ng: Mpax V& Ny,
+ Momen 4m 16n nhét va luc doc twong tng: Mmin V& Ny
+ Luc doc 16n nhit va momen tuong tng: Npax Va My,

Ta di tinh véi tat ca cac cap noi luc nguy hiém d6 rdi 1y két qua 16n nhit dé bd
tri thép cho cot.

+Ta tinh toan thép vai cot s6 C21 tang 1

Véi cap ndi luc :

Cip 1 M = 6112 (kgm)
N = 239800(kg)
Ciap 2 M=6635 (Kgm)

N=279910(kg)

v6i tang 1 ¢6 h=40cm ; b =40 cm , hy=h-a=40-5=35 cm

l,b=0,7H=0,7.3,6=2,52 m

o 2=10 = 292 _g3cg =5 =1

b 0,4

tir viée kiém tra trén ta dugc phép bo qua anh hudng ciia uén doc
1.11 tinh toan cot ting 1
1.11.1 tinh todn cét ngang

*Ta tinhvdi cap ndi lye (1) : M = 6112 (kgm)

N =239800(kg)

- Ta tinhd6 1éch tdm ban dau :

€0 = €n1 + eng

€1 = M _ 611200 _ 2,55cm ;eng>= h- 1,6cm
N 239800 25

>=2

Chon epg = 2cm
€o=€n t €y =2,95+2==455¢cm

*Xac dinh d6 1éch tam :

N _ 239800
R,b  130.40

n

Chiéu cao vung nén: X = =46,12 cm
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a,.h, =0.58 x 35=20,3cm
X > a,hy=20,3 cm ; xay ra truong hop léch tam bé

ta tinh n.e, =4,55(cm) < 0,2h, =0,2.35 =7 (cm)

ta xac dinh theo cong thirc : xo = h-( 0.5h

0

=40-( 0’:540 +1,8-1,4.0,58).4,55=32,91cm
*Xac dinh do 1éch tam tinh toan :

40

+1.8-1.4 a,) €,

e=n.e,+ g -a=455+ > 5 =19,55cm la khoang cach tir diém dit lucléch

tam dén trong tAm ciia cot thép chiu kéo

*Tinh todn thép theo cong thirc :

A=A, = Ne—R, .b.x,(ho-0,5.x,)
R',(ho—-a’)

_ 239800.19,55-130.40.32,91(35-0,5.32,91) _
2800(35-5)

Chon thép 4 @25 c6 A=19,64 cm?

19,64
40.35

Ham luong ,u:bATS x100%=

b/Ta tinhvéi cdp ndi luc (2) : M = 6635 (kgm)
N = 279910(Kg)

- Ta tinhd6 1éch tAm ban dau :

e0 = eol + eng

€1 = M _ 663500 _ 2,37cm  ;eng>= h - 1,6cm
N 279910 25

>=2

€o=€n t €y =237 +2=437cm

*Xac dinh d6 1éch tam :

Chiéu cao vung nén: X = N _ 279910 53,83cm
R,b  130.40

0,. hy=0,58 .35 =20,3cm
X > o,hy=20,3 cm ; xay ra truong hop léch tdm bé

tatinh n.e, =4,37 (cm) <0,2.h, = 7 (cm)

18,03 (cm?)

x100%=1,4% ( thoa mén)
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0.5h

ta xac dinh xq theo cong thirc : xo = h-( +1.8-1.4 0,) &,

0

=40-( 0’2'540 +1,8-1,4.0,58).4,37=33,18 cm
*Xac dinh do 1&éch tam tinh toan :

e=ne,+ g —a=437+ 4—20 - 5=19,37cm I khodng céch tir diém dit luc doc

1éch tam dén trong tdm cua cot thép chiu kéo
*Tinh toan thép theo cong thtrc :
Ne—-R,.b.x,(ho—-0,5.x,)

AS = As’ =
R',(ho-a")

_ 279910.19,37-130.40.33,18(35-0,5.33,18) _ 26,73(cm?)
2800(35-5)

Chon thép 4 @30c6 F,=28,274 cm?

Ham luong 4= x100%= 22274 %100%=2,02% ( thoa min)
bh 40.35

1.11.2 Tinh todn cét ngang
Puong kinh cbt dai thoa man diéu kién khong nhé hon:
{dTm :? =7,5mm
5mm
Nén ta chon cét dai 1a &8
- Khoang cach cbt dai phai thod man: 15d,j,=15%x25=375mm
Do vay ta chon &J8al100 cho chan ct va J8a200 cho doan con lai
*Ta tinh toan thép vai cot sb C20 tang 1

Véi cdp ndi luc :

Cip 1 M = 5416 (kgm)
N = 268000 (kg)
Ciip 2 M=5445 (Kgm)

N=302440 (kg)
v6i tang 1 ¢6 h =40cm ; b =40 cm , hy=h-a=40-5=35 cm
l,=0,7.H=0,7.3,6=2,52 m
6 1=10 = 292 g8 = =1
b 04

tur viée kiém tra trén ta dugc phép bo qua anh hudng cua uén doc
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+Ta tinhvdi cap noi luc (1) : M = 5416 (kgm)
N = 268000 (kg)

- Ta tinhd6 1éch tdm ban dau :

eo = eol + eng

gor= = 24000 _ 5 hoem ey >= N~ 1.6em
N 268000 25

>=2

Chon e,g = 2cm
€ =€o1 €y =2,02+2==4,02cm

*Xac dinh d6 1éch tam :

N _ 268000 _

Chiéu cao vung nén: X = = =51,54cm
R,b  130.40

0,. ho=0,58 x 35 =20,3cm
X > o,h, =20,3 cm ; xdy ra truong hop 1éch tam bé

ta tinh n.e, =4,02(cm) < 0,2.h, =7 (cm)

ta xac dinh theo cong thirc : xo = h-( 0.5h

+1.8-1.4 a,) €,

0

=40-( 0’:540 +1,8-1,4.0,58).4,02=33,73 cm
*Xac dinh d6 1éch tam tinh toan :

e=n.e,t+ g -a=4,02+ ? -5=19,02 cm la khoang cach tu diém dat luc doc

1éch tam dén trong tAm cua cbt thép chiu kéo
*Tinh toan thép theo cbng thuc :
A=A = Ne—R .b.x,(ho—-0,5.x,)
R',(ho—-a’)
_ 268000.19,02-130.40.33,73(35-0,5.33,73) _
2800(35-5)
Chon thép 4 @28 c¢6 A=24,63 cm’

22,82 (cm?)

24,63
35.40

Ham luong 4 :bATS 100%=2%53 4 100%=1,76% ( thoa man)

b/Ta tinhvdi cdp ndi luc (2) : M = 5445 (kgm)
N = 302440 (Kg)

- Ta tinhdd 1éch tAm ban dau :
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€0 =€01 T €ng

eole :@:LSCm ;eng>: l: 1’6cm
N 302440 25

>=2

€ =€ t€y =18+2=38cm

*Xac dinh do léch tam :

Chiéu cao vung nén: X = N _ 302440 58,16cm
R,b  130.40

a,. "= 0,58 . 35 = 20,3 cm

X > o,h, =20,3 cm ; xdy ra truong hop 1éch tam bé

tatinh n.e, =3,8 (cm) <0,2.h, =7 (cm)
0,5h

0

ta xac dinh xq theo cong thirc : xo = h-( +1,8-14 0,) &,

0’2540 +1,8-1,4.0,58).3,8=34,07 cm

*Xac dinh d6 léch tam tinh toan :

e=n.e,t+ g -a=38+ ? - 5=18,8 cm la khoang céch tur diém dat luc doc

=40-(

1éch tam dén trong tAm cua cbt thép chiu kéo
*Tinh toan thép theo cong thurc :
_ Ne—-R,b.x,(ho-0,5x,)

AS = As’ -
R',(ho-a’)

_ 302440.18,8-130.45.34,07(35-0,5.34,07) _ 29,8(cm?)
2800(35-5)

Chon thép 4 @32 ¢ F,=31,17 cm?

Ham luong 4= x100%= 2" 100%=2,3% ( thoa man)
oh 20.35

+ Tinh c6t dai:

Puong kinh cbt dai thoa man diéu kién khong nhé hon:
d
- =— =8mm

{ 4 4

5mm

Nén ta chon cbt dai 1a &8
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- Khoang cach cdt dai phai thod man: 15dyi,=15x28=420mm

Do vay ta chon &J8al100 cho chan ct va J8a200 cho doan con lai
1.12 Ta tinh toan thép véi cot sé C20 ting 5
1.12.1 Tinh todn cét doc

Vi cdp ndi luc :

Cap 1 M =2974 (kgm)
N = 141180 (kg)
Cap2 M=2551 (Kgm)

N=158590 (kg)
Vo1 tﬁng 1 cd6h=35cm ; b=35cm, hy=h-a=35-5=30 cm
l,=0,7H=0,7.3,6=2,52 m

cé }LZI—O - 252 =72<8 =>p=1
b 0,35

tir viéc kiém tra trén ta duoc phép bo qua anh huéng ciia udn doc
+Ta tinhvéi cap ndi luc (1) : M = 2974 (kgm)
N = 141180 (kg)

- Ta tinhd6 1éch tdm ban dau :

eo = e01 + eng

€01 = M = ﬂ =211cm ; €ng >= L: 1,4cm
N 141180 25

>=2

Chon epg = 2cm
8 =€t + €y =211+2==411cm

*Xac dinh do léch tam :

_ N _ 141180
R,xb  130.35

a,.n, =0,58.30=17,4cm

Chiéu cao vung nén: X =31,03 cm

X> o,h,=17,4 cm ; xay ra truong hop 1éch tam bé

ta tinh n.e, =4,11 (cm) <0.2h, = 0,2.30 = 6 (cm)
0.5h

ta xac dinh theo cong thirc : xo = h-( +1.8-1.4 0,) &,

0

0,5.35
30

*Xac dinh do 1&éch tam tinh toan :

=35-( +1,8-1,4.0,58).4,11=28,55cm
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e=n.e,t+ g -a=411+ 375 - 5=16,61cm la khoang cach tu diém dit luc doc

léch tm dén trong tdm cua cdt thép chiu kéo
*Tinh toan thép theo cong thtrc :
_ Ne—-R,.b.x,(ho-0,5.x,)

AS = As’ -
R',(ho-a")

_ 141180.16,61-130.35.28,55(30—0,5.28,55) _ 4,3 (cm?)
2800(30-5)

Chon thép 3 @18 c6 A=7,63 cm’

Ham luong 4 =22 x100%= %2 x100%=0,73% ( tho man)
oh 35.30

+Ta tinhvdi cap noi luc (2) : M = 2551 (kgm)
N = 158590 (Kg)

- Ta tinhd6 1éch tAm ban dau :

€ =€ t eng

€1 = M _ 255100 _ 1,61cm ;e >= h_ 1,4cm
N 158590 25

>=2

€o=€n t €y =161+2=3,61cm

*Xac dinh do léch tam :

N _ 158590

= =34,85cm
R,b 130.35

Chiéu cao vung nén: X =

a,.h, =0,58.30=17,4 cm
X> o,h,=17,4 cm ; xdy ra truong hop léch tam bé
ta tinh n.e, = 3,61 (cm) < 0.2h, = 0,2.30 =6 (cm)

0.5h

0

ta xac dinh xq theo cong thirc : xo = h-( +1.8-1.4 0,) &,

_35.(2.5:3
3

0
*Xac dinh d6 1éch tam tinh toan :

e=ne,+ g ~a=361+ 375 -5=16,11cm la khodng cach tir diém dit luc doc

+1,8-1,4.0,58).3,61=29,33 cm

léch tam dén trong tAm ctia cdt thép chiu kéo

*Tinh toan thép theo cong thurc :
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Ne—-R,.b.x,(ho—-0,5.x,)

AS = As’ =
R',(ho-a")

_ 158590.16,11-130.35.29,33(30-0,5.29,33) _ 7.25 (sz)
2800(30-5)

Chon thép 4 @25 c6 A=19,635 cm?

19,635
35.30 °

Ham luong 4= ?TS x100%= 100%=1,87% ( thoa mén)

0

1.12.2 Tinh cét ngang:

Puong kinh cbt dai thoa man diéu kién khong nhé hon:

{d—m =2 =6,25mm
4 4

5mm

Nén ta chon cét dai 1a &8

- Khoang cach cbt dai phai thod man: 15d,j,=15.18=270mm

Do vay ta chon &J8al100 cho chan cdt va J8a200 cho doan con lai
-tinh toan cac cot khac tuong tu khi Fa=Fa’<0 dat theo cAu tao

F, =F, =y, bh, =0,002.35.30 = 2,1cm’

M(Kg.m)| N(kg) | x(cm) %'hq e(cm) Fa=Fe | chon |Fa=Fu|p(%)
< cps | capt | 1174 |105250] 3755 | 203 17,6 3023 | 3018 | 7,63 | 0,42
CO
' cip2 | 140 |240000| 46,15 | 203 17,06 11 4920 |12,566| 0,9
cre | cipl | 2096 [177440] 3412 | 203 18,18 05 | 3018 | 7,63 | 0,42
« cip2 | 1775 |218050| 41,96 | 20,2 17,54 764 | 4920 |12,566] 0,9
L cpq | capl | 3015 |213720] 411 | 203 18,41 892 | 4920 |125566| 0,9
CO
' cip2 | 1930 |257330| 49,49 | 203 17,75 165 | 4925 |19,635 14
< crq | cipl | 4016 [199650| 38,39 | 20,3 19,01 731 | 3918 | 7,63 | 0,42
CO
' cip2 | 3041 |242520 46,64 | 203 18,25 148 | 4025 |19,635| 1.4
< cro | capl | 4471 |201780| 388 | 203 19,22 832 | 4920 |125566| 0,9
°0 cip2 | 4186 |242080| 46,55 | 20,3 17,73 16,1 | 4925 |19,635 14

Tinh toan cot t?mg 1
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a,.h
M(Kg.m)| N(kg) 0N eem) | As= A, |chon |A, =As| H(%)
x(cm)
5 Cl cap 1| 2342 | 97000 | 21,32 | 17,4 16,91 -5,689 |418|10179| 0,97
cot C15
' cap2| 925 |121160|26,63| 17,4 15,26 -2,817 |418|10179| 0,97
5 C16 cap 1| 3401 | 92050 |20,23| 17,4 18,19 -4.817 |418|10179| 0,97
cot
’ cap2| 635 |113600|24,97| 17,4 15,06 -4,780 |418|10179| 0,97
5 C17 cap 1| 2809 |111870|2459| 174 17,01 -1,922 |418| 10179 | 0,97
cot
' cap2| 140 |134510|2956| 17,4 14,6 -1,094 |418|10179| 0,97
C18 cap 1| 2749 |108790|2391| 174 17,03 -2,643 (41810179 | 0,97
cot
’ cap2| 1039 |129720|2851| 17,4 15,3 -0.88 (4@18|10179| 0,97
c19 cap 1| 2555 |109750|24,12 | 17,4 16,83 -2.76 |418| 10179 | 0,97
cot
' cap2| 1988 |129900|28,55| 17,4 16,89 0,51 |4018|10179| 0,97
Tinh toan cot ting 5
To hop noi luc cot
Story | Column Load Loc P V2 V3 T M2 M3
THBAO
STORY5| Ci15 MAX 0 -97 1.41 0.46 0.071 | 0.821 | 2342
THBAO
STORY5| Ci15 MIN 0 | -121.16 0.57 -0.8 -0.089 -1.35 0.925
THBAO
STORY1| Ci15 MAX 0 | -195.25 | 0.78 0.51 0.149 | 1.373 | 1.174
THBAO
STORY1| Ci15 MIN 0 | -240.00 0.32 -0.61 -0.161 -1.389 0.14
THBAO
STORY5| C16 MAX 0 | -92.05 2.05 1.07 0.071 1.85 3.401
THBAO
STORY5| C16 MIN 0 -113.6 0.43 -0.72 -0.089 -1.256 0.635
THBAO
STORY1| C16 MAX 0 | -177.44 | 1.08 0.87 0.149 | 1.889 | 2.096
THBAO
STORY1| Ci6 MIN 0 | -218.05 -0.38 -0.5 -0.161 -1.405 -1.175
THBAO
STORY5| C17 MAX 0 | -111.87 | 1.66 0.65 0.071 1.16 2.809
THBAO
STORY5| C17 MIN 0 | -134.51 -0.04 -1.41 -0.089 -2.393 -0.14
THBAO
STORY1| C17 MAX 0 | -213.71 | 1.48 0.41 0.149 | 1.366 | 3.015
THBAO
STORY1l| Ci17 MIN 0 | -257.33 -0.66 -0.98 -0.161 -1.997 -1.93
THBAO
STORY5| Cl18 MAX 0 | -108.79 1.6 1.62 0.071 2.765 2.749
THBAO
STORY5| Ci18 MIN 0 | -129.72 -0.57 -0.38 -0.089 -0.705 -1.039
THBAO
STORY1| Ci18 MAX 0 | -199.65 1.87 1.27 0.149 2.357 4.016
STORY1| Ci8 THBAO 0 | -242.52 -1.18 -0.16 -0.161 -1.02 -3.041
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MIN
THBAO

STORY5| C19 MAX 0 | -109.75 1.47 0.5 0.071 0.912 2.555
THBAO

STORY5| C19 MIN 0 -129.9 -1.13 -1.49 -0.089 | -2.532 | -1.988
THBAO

STORY1| C19 MAX 0 | -201.78 1.94 0.37 0.149 1.329 4.471
THBAO

STORY1| C19 MIN 0 | -242.08 | -1.85 -1.02 -0.161 | -2.044 | -4.186
THBAO

STORY5| C20 MAX 0 | -141.18 1.7 0.5 0.071 0.896 2974
THBAO

STORY5| C20 MIN 0 | -15859 | -1.46 -1.48 -0.089 | -2.519 | -2.551
THBAO

STORY1| C20 MAX 0 | -268.00 2.29 0.27 0.149 1.198 5.416
THBAO

STORY1| C20 MIN 0 | -302.44 -2.5 -1.13 -0.161 | -2.165 | -5.445
THBAO

STORY5| C21 MAX 0 | -122.42 1.67 1.53 0.071 2.534 2.924
THBAO

STORY5| Cz21 MIN 0 | -14184 | -2.07 0.22 -0.089 0.268 -3.608
THBAO

STORY1| C21 MAX 0 | -239.80 2.49 0.96 0.149 1.877 6.112
THBAO

STORY1| Cz21 MIN 0 |-279.91 | -3.16 -0.27 -0.161 | -1.029 | -6.635
THBAO

STORY1| Ci15 MAX 0 |-1914.73 7.6 5 1.459 13464 | 11511
THBAO

STORY1| C15 MIN 0 |-2353.64| 3.15 -6.03 -1.576 | -13.626 | 1.375
THBAO

STORY1| Ci16 MAX 0 |-1740.08| 10.62 8.55 1.459 18.522 | 20.554
THBAO

STORY1| Cl16 MIN 0 [-2138.30| -3.69 -4.94 -1.576 | -13.782 | -11.521
THBAO

STORY1| C17 MAX 0 |-2095.79| 1447 3.97 1.459 13.394 | 29.567
THBAO

STORY1| C17 MIN 0 |-252353| -6.45 -0.64 -1.576 | -19.585 | -18.923
THBAO

STORY1| Ci18 MAX 0 |-1957.93| 18.36 12.41 1.459 23.116 | 39.379
THBAO

STORY1| C18 MIN 0 |-2378.34| -11.59 -1.52 -1.576 | -10.005 | -29.82
THBAO

STORY1| C19 MAX 0 |-1978.83| 18.99 3.67 1.459 13.033 | 43.848
THBAO

STORY1| C19 MIN 0 |-237401| -18.19 | -10.04 | -1.576 | -20.049 | -41.051
THBAO

STORY1| C20 MAX 0 |-2628.20| 2242 2.65 1.459 11.749 | 53.117
THBAO

STORY1| C20 MIN 0 [-2965.96 | -2456 | -11.11 | -1576 | -21.23 | -53.393
THBAO

STORY1| C21 MAX 0 |-2351.62| 2441 9.4 1.459 18.406 | 59.941
THBAO

STORY1| Cz21 MIN 0 |-2744.93| -30.95 -2.67 -1.576 | -10.088 | -65.068
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TINH TOAN NEN MONG
1.13 S6 liéu dia chat

Theo “ Béo c4o két qua khao sat dia chit khu dat cong trinh Ky tac x4 9 ting
truong Pai hoc Mo dia chét phuc vu giai doan thiét ké k¥ thuat”, khu dat xay dung
tuong ddi bang phang, cao do trung binh +12,4m, dugc khao sat bang phuong phap
khoan tham do, xuyén tiéu chuan SPT.

Tir trén xudng dudi gdm cac 16p dét co chidu day it thay doi trong mit biang
Lé6p 1 Dat 1ap day trung binh 0,88(m).

Lop 2 Sét pha day trung binh 6,9(m).

Lop 3 Cat min day trung binh 4,3(m).

L&p 4 Cat hat tho vira, chiéu day chua két thiic & o sau khao séat 37(m).
Muc nuée ngam gip ¢ do siu trung binh 2,2(m) ké E}I mat déat khi khao sat.

f"FTT_% 0,00

— 0,45
77777 . = —1.00
77777 PAT LAP ~=
o=z . 45; - 180
— ///

0
2200
W
|
W 5
|
|

SET PHA

0900
W\
\@\\
\

N
6330

A

57000

CAT MIN

1300
@
1300

A

@ CAT HAT THO VvUA

3670

— 16,2

24920
|

Hinh 1-1. Pia chat céng trinh
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Bang 1-1. Bang chi tiéu co hoc, vat Iy cac 16p dat

Ys W | W | Wp 0 Ci E Cy

A 11 e Y
Stt | Tén lop dat kN/me L kNimE L % | % | % | @ | kPa | mPa kPa

1 Dat lap 16,3 - - - - A T i
2 Sét pha 17,2 | 27,0 |38,1/39,6(233| 9 |12 |42 |3 | 17
3 | Catmin 188 | 26,2 |206| - - |294| - |102|18] -
4 | Catthovira | 18,9 | 26,1 |16,6| - - 338| - [321(35] -

1.13.2 Pdnh gid diéu ki¢n dia chit cong trinh
Lé6p 1: Dét lap day trung binh 0,88(m), dat yéu.
Lép 2: Sét pha day trung binh 6,9(m).
W-W, 381-233
“TW,_ W, 39,6-233
0,75 < I_<1 dt & trang thai déo nhdo, md dun bién dang E = 4200(kPa), dat

0,908

Do sét:

Heé sb rong:
oo 75 (1+0,01W) 1= 27(1+0,01x38,1)

~1=117
¥ 17,2

Mot phan 16p dat nam dudi muc nude ngdm nén phai ké dén day noi.

. —y, 27-10
Dung trong day noi: Yan2 = 71+é/ = 1117 =7,83(kN /m3)

Lép 3: Cat min day trung binh 4,3(m).
o ts (1+0,01W) 1 26,2(1+0,01x20,6)

14 18,8
0,6 < e <0,75 dat ¢ trang thai chit vira, c6 E = 10200(kPa), dat twong ddi tét.
Vs~ V.  26,2-10
l1+e 1+0,681
Lop 4: Cat hat tho vira co chiéu day chua két thac & do sau hd khoan tham do

37m.

o ts (1+0,01W) 1 26,1(1+0,01x16,6)

¥ 18,9
0,55 < e <0,7 dat ¢ trang thai chat vira, c6 E = 32100(kPa), dat tdt.

V=7V 26,1-10 3
Vs —10(kN /m
Yoo = e T 1s061 U )

-1=0,681

—9,64(kN / m°)

Vanz =

-1=0,61

1.13.3 Nhiém vu dwgc giao
Thiét ké mong M1 dudi cot truc 3 va méng M2 dudi cot truc 3 khung truc 3.
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1.14 Lwa chon giai phap nén méng

Cin ctr vao dic diém cong trinh, tai trong, diéu kién dia chét cong trinh, dia diém
xdy dung ta lya chon phuong an méng coc BTCT ché tao sin, ép trude biang may ép
thuy luc. Coc cim vao 16p cat hat tho vira.

Tra bang 16 TCXD 45 — 78, d6i v6i nha khung BTCT c¢6 tuong chén:

Do lun tuyét ddi 2161 han

D6 lun 1éch turong dbi giéi han

Sgn = 8cm

Thiét ké mong M1 dudi cot truc 3 khung tryc 3

0,001

Noi luc tinh toan tai chan cot truc 3 duoc léy tu bang t0 hop noi lyc tinh khung truc 3.

Tiét dién Noi lyc tinh toan
Cét truc Cét t tt tt tt t
(cm) Ny (kN) | M, (kN.m) | My (kN.m) | Q, (kN) | Qy (kN)
3 40x40 2965,96 21,23 53,4 24,56 11,11

Ngoai ra con phai ké dén trong luong tudng, cot ting 1 va dam gidng mong. Lyuc
do céac bd phan két cau doé tinh trén 1m dai:

Do cot tang 1: 0,4.0,4.25.1,1 = 4,4(kN/m)

Do tudng tang 1: 0,22.(3,6-0,4).18.1,1 = 14(kN/m).

Do dam gidng moéng co tiét dién 0,22x0,4(m)
0,22.0,4.25.1,1 = 2,42(kN/m).
Luc doc do cac bo phan két ciu tang 1 giy ra cho méng M1:
Do cot tang 1 N, = 4,4.3,6 = 15,84(kN)

Do tuong tang 1 N; =

14.(4,2+3,6)/2 =54,6(kN).

Do dam giang mong Ny =2,42.(4,2 + 7,8/12) = 15,3(kN).

No = No® + NG" + N + Ny = 2965,96 + 15,84 + 54,6 + 15,3 = 3051, 7(kN).

Tiét dién NOoi luc tinh toan
Cot truc cot M M tt it
em | NEGN) X R
(KN.m) (KN.m) (KN) (KN)
C 40%40 3051,7 21,23 53,4 24,56 11,11
Noi luc tiéu chuan tai dinh mong (hé s6 do tin cay n=1,15)
. Noi luc tiéu chuin
Cot truc Tiet dién cot M M tc tc
’ ) (Cm) N(t)C (kN) X y Qx Q;C (kN)
(KN.m) | (kN.m) | (kN)
C 40x40 2653,65 18,5 46,43 | 21,34 9,66
1.15 So b kich thwéce ctia coc
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Dung coc BTCT ché tao sin tiét dién 30x30(cm), bé tong B30 c6 Ry = 17(MPa).
Cbt thép doc chiu lyc gdbm 4®14, thép nhom All co Rg = 280(MPa), As = 6,16(cm?),
cbt dai dung @6 thép nhom Al c6 Ry, = 175(MPa).

Chon chiéu cao dai méng hy = 0,8m, ¢t dinh dai -1,0m, ¢t day dai -1,8m. Cot
trong nha 0,00m.

Phén coc nguyén chon vao dai 0,15m, pha dau coc dé tro thép doc ra 0,45m.
Coc cidm vao 16p cat hat tho vira 3,67m.
Téng chiéu dai coc
L=015+045+088+0,45-18+6,9+4,3+3,67=15m.
Coc dai 15m, ndi tir 1 doan C1 dai 7,5m va 1 doan C2 dai 7,5m.

1.16 Xac dinh swrc chiu tai cua coc

1.16.1 Tdi trong tinh todn ciia coc theo vit liéu lam coc:
Pv= 0.(Rp.Ap + Rs.Ag)
Trong do:
¢ =1 hé s6 udn doc véi mong coc dai thap, coc khong xuyén qua bun, than bun.
Rp cuong do chiu nén tinh toan cua bé tong, voi B30 c6 Ry, =17 MPa.

R, cuong do chiu nén tinh toan cua et thép, voi thép nhom All co Ry = 280
MPa.

A, dién tich tiét dién bé tong coc: Ay = 30.30 =900 cm?.
A, dién tich tiét dién ¢t thép doc A, = 6,16 cm?.
P, =1.(17.900 + 28.6,16) = 15472,48 (kN).

1.16.2 Tdi trong cho phép ciia coc:

Pepr = %[a.N.F +U.(2N I +c,.L)](kN)

Trong d6: a = 300.

N: Chi s6 SPT cua dit dudi mili coc, mili coc nam trong 16p cat tho hat vira co N
= 35.

Ns: Chi s6 SPT trung binh cua 16p cat & bén than coc
Ls(m): Chiéu dai coc nam trong cac 16p dat cat

L: Chiéu dai doan coc nam trong dét loai sét
u=4.0,3 = 1,2(m) chu vi tiét dién ngang cta coc

Cy luc dinh khong thoat nudc

Pspr=

%[300.35.0,3.0,3+1, 2.(2.4,3.18+2.3,67.35+17.6,43)] = 523, 404(kN)

Dung Pepr = 523,404(kN) dé tinh toan
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1.17 Xac dinh sb coc va bd tri coc cho méng
Dé céc coc it anh huong 14n nhau c6 thé coi cac coc 1a coc don, cac coc dugc bd
tri trong dai sao cho khoang cach gitra cac coc > 3d, vdi d 1a canh cua tiét dién coc
vudng d =30cm.
Ap luc tinh toan tic dung 1én dé dai do phan lyc dau coc gay ra
t _ Pipr _ 523,404
(3d)2  (3.0,3)

= 646,18 (kN/m?)

o NY 30517
Dien tich so'bo de daiTe = g ) T~ 646,18-20.1,8.1,1

5,03 (m?).
Trong luong cua dai va dat trén dai

Ny =n.F,.hy, =115,03.1,8.20=199,188 (KN).

Luc doc tinh toan tai day dai

N™ = N," + N4 = 3051,7 + 199,188= 3250,888(kN)

; o _N" _3250,888 _
50 lugng coc 5060 e =5 =553 404

144 (coc).

Léy 8 coc,

Hinh 1-2. bé tri coc
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1.18 Kiém tra méng coc
Dién tich dai thuc té Fq = ba.lg = 2,4x2,4 = 5,76m’
Trong lugng tinh toan cuia dai va dat trén dai thyc té
Ny =1,1.5,76.1,8.20 = 228,096 (kN)
Luc doc tinh toan tai day dai
N = No" + N4* = 3051,7 + 228,096 = 3279,8(kN).
Mo men tuwong (mg véi trong tdm dién tich cac coc tai mit phiang ddy dai:

M =M +QMh, =21,23+11,11.0,8 = 30,118(kN.m)
M =M" +Q"h, =53 4+24,56.0,8 = 73,048(kN.m)

Luc truyén xudng coc
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tt it tt
Ptt — N + M y 'XmaX + M X 'ymax
max ! ! - !

min n B : 2 : 2
D3 DI
i=1 i=1

30517 N 73,048.0,9 30,118.0,9

pt _ + — 404,76 (kN

g 6.0,92  4.0,92+2.0,45 (kN)

pu _305L7 7304809 3011809 o0, 00
8 6.0,9 4.0,92 +2.0,45

Trong lugng coc

P.f=1,1.0,3.0,3.25.15 = 37,125(kN).

Trong lugng dat ma coc chiém chd

Ps=0,3.0,3.(0,75.17,2 + 5,58.7,83 + 4,3.9,64 + 3,67.10) = 12,13(kN).
P’ =37,125-12,13 = 25(kN).

P ax + P’ =404,76 + 25 = 429,76 (kN) < Pspr = 523,404(kN).

Thoa mén diéu kién lyc max truyén xudng coc bién.

Pmin = 358,17 (kN) > 0 khong phai kiém tra chéng nho cho coc.
Kiém tra nén mong coc theo TTGH II

Kiém tra diéu kién ap luc & day khéi mong quy udc.

Do ltn ctia moéng coc treo duoc tinh theo do 1an cta nén khéi moéng quy ude cd
mat cat 1a ABCD. Do strc can gilra mdt xung quanh coc va dat bao quanh, tai trong
mong duogc truyén trén dién tich rdng hon, xuat phat tir mép ngoai coc tai day dai va

nghiéng mét goc & = % :
Yoh ph+eh+eh  9°.633+294°4,3+338°3,67 .
P, = = = = 21,41
dh h +h,+h, 6,33+4,3+3,67
S
4 1
Chiéu dai cua day khdi quy uéc Ly
2.0,3
Ly=L+ +2.H’.tga = 1,8+0,3 + 2.14,3.t95,35° = 4,81(m).

2
Bé rong cua day khdi quy uéc By

Bm =B + 2.H’.tga. = 1,8+0,3 + 2.14,3.tg5,35° = 4,81(m).
Xéc dinh trong luong khdi quy ude

Trong lwong khdi quy uéc trong pham vi tir day bé téng 16t trd 1én xac dinh theo
cong thirc
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N;° = Ly.Bm.hyp = 4,81.4,81.(1,8 + 0,1).20 = 879,18(kN).
Trong lugng cta khéi quy ude trong pham vi 16p dat sét pha
N, = (4,81.4,81- 0,3.0,3).(0,75.17,2 + 5,58.7,83) = 1304,21(kN).
Trong luong cua khéi quy udc trong pham vi 16p cat min

N3 = (4,81.4,81- 0,3.0,3).4,3.9,64 = 955,31(kN).

Trong luong cua khéi quy udc trong pham vi 16p cat hat tho vira
N,° = (4,81.4,81-0,3.0,3).3,67.10= 845,8(kN)

Trong luong cua coc trong pham vi cac 16p dat

N =8.0,3.0,3.14,3.25.1,1 = 283,14(kN).

Tong trong lugng khdi mong quy ude

Nqutc: N + NS+ NSE + N, + NE

= 879,18 + 1304,21 + 955,31 + 845,8 + 283,14 = 4267,64(kN)
Gia tri tiéu chuan luc doc xac dinh toi day khdi quy udc

N = N,° + Nqutc = 2653,65 + 4267,64 = 6921,29(kN).

Mo men tiéu chuan tuong (mg tai trong tim day khéi quy udc
M =M+ Q, “H = 18,5 + 9,66.15,2 = 165,332(kN.m).

M, = M, + Q, “.H = 46,43 + 21,34.15,2= 370,8(kN.m).

~ MP 165,332
LTON®  6921,29

=0,023(m)

Do léch tam: €

e My _ 370,8 _0,054(m)
N 6921,29

Ap lyc tiéu chuén tai day khdi quy uéc
tc
 _ N 14 6.e. i6.eB _ 6921,29 (14 6.0, 023i6'0’054
Ly By 4,81.4,81 4,81 4,81

max b
min LM . BM

PC =327,9(kN / m?)

P =270,42(kN / m?)
tc tc
e — P Z PE 327,9+227o,42 _ 208,16(KkN /1)

Cuong do tinh toan cua dat tai day khéi mong quy udc
_m.m,

Rm
k

(ABy .7, +B.H,, -7/;| +Dc,)

tc

Tra bang 2.2 sach Gido trinh Nén va Méng c6
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m; = 1,4 do dat & day khéi quy udc 1a cat hat vira.
m, = 1,0 do nha khung.

kie = 1 Vi cac chi tiéu co 1y cua dat 14y theo s liéu thi nghiém tryc tiép ddi véi
dat.

yn: Tri tinh toan tht 2 cua trong luong riéng dat dudi day khéi quy udc.

i = 10(kN/m°)

Tra bang 2.1 Sach gido trinh Nén va Mong va ndi suy véi ¢ = 33,8° ta duoc

A =1529; B=7,124, D =9,144.

Trong luong riéng trung binh cua dat tir diy khdi mong quy udce dén cot khao sat
0,88.16,3+1,32.17,2+5,58.7,83+4,3.9,64+3,67.10

y;, = ’ =10,09(kN /m3)
0,88+6,9+4,3+3,67

Cyy tri tinh toan tht 2 cua lyc dinh don vi cia dat dudi day khdi quy ude: ¢y = 0.
Cudng do tinh toan cua dat tai day khéi quy udc

R = L ‘11'(1)’ 0 (1,529.4,55.10+7,124.15,75.10,09 +9,144.0) = 1681 8(kN / m?)

Pe =327,9(kN /m?) <1, 2R, =2018,16(kN / m?)

Py =299,16(kN /m?) < R, =16818(kN / m?)

Thoa man diéu kién ap luc tai day khéi quy udc, ta c6 thé tinh toan do lun cta
nén theo quan niém bién dang tuyén tinh.

Ung suit ban than dudi day khéi quy uéce

o = Zhi 7, =0,88.16,3+1,32.17,2+5,58.7,83+4,3.9,64 + 3,67.10 = 158,89(kN / m?)
Ung suat gay lin tai day khdi quy ude.

o¥ =P* - o™ =299,16-158,89 =112,68(kN / m?)

Chia dét nén dudi day khdi quy ude thanh cac 16p dong nhit c6 chiéu day

B 4,81
h < TM e =1,1025(m), chon hj= 1,0 m

Ung suét gy lan & do sau z; (M): o, = K. 05=0"

L, o, 2.Z
Véi ko phu thude vao ty s —4 & ——
BM BM
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Didm Zi L_M a Ke ngil g?t

m | By By (KN/m?) (kN/m?)
0 | 000 | 1,0 | 000 | 1,0000 112,68 158,89
1 | 100 | 10 | 042 | 0949 106,97 168,89
2 | 200 | 1,0 | 083 | 07607 85,71 178,89
3 | 300 | 10 | 125 | 05550 62,53 188,89
4 | 400 | 10 | 166 | 03997 45,04 198,89
5 | 500 | 10 | 208 | 02934 33,06 208,89

Gi6i han nén 1ay dén diém 5 c6 d6 sau 5,0m ké tir day khdi méng quy udc, thoa

min diéu kién o =33,06(kN / m?) <0,2c™ =0,2.208,89 = 41, 78(kN / m?)

Gi6i han nén tai d6 sau H, = 5,0m. D6 1un caa nén

s-3 Lo g 38105 o

| ' 32100 47
S = 0,810 : 112,68 +106,97 +85,71+ 62,53+ 45,04 + 33,06 =0,0093(m)
32100 2
S =0,0093(m) = 0,93(cm) < Sgh = 8cm.
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1.19 Tinh toan dai coc

Bé tong dai dung B20 c¢6 R, = 11,5 MPa thép dung nhém AIl c6 Ry =280 MPa,
16p bé tong 16t day 10cm, B3,5, vita xi mang cat, da 2x4cm.
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1.20 Kiém tra h, theo diéu kién choc thiing

V¢ théap choc thung xuat phat tir mép cot, nghiéng mot goc 45° so véi phuong
thang dimg thi day thap ndm tram ra ngoai tim cac coc, nén khong phai kiém tra diéu

kién choc thung cho dai.
\ 0,00

L

1000
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l
[
O

800

1,0 2400 1,0
300 4 900 900 1, 300
1 I 1
- il a L
“To P
(@] -
|
e 3 6| |
o | 4 -
O X |
38 - ol o Ll ik
L 2 < 7 =
N : A 2| : i
(@] - N 44
3 | 408 .
g e LA 8] [
N K
% ) '?ﬂ 2 a ’
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Hinh 1-3. Thap troc thing

Luc truyén lén cac coc

P-tt —

P! =
Pr =
Pt =
Pr =
R’ =
Pr =

t
P =

t
|38_

30517 534X, 21,23y,

tt t tt
N(:l i M'y 'Xi i M'X 'yi
n n ) n )
DR I
i=1 i=1

3051,7 53,4.0,9

8  6.0,9° 4.0,9°+2.0,45

21,23.0,9

8 6.0.9° 4.0,92+2.0, 452

30517 53,4.0,9
8  6.0,9

30517 53,4.0,9

=366, 33 (kN)

=371,57 (kN)

21,23.0,9

+
8 6.0,9°  4.0,9°+2.0,45

=376,82 (kN)

3051, 7 N 21,23.0,9

8 4.0,9° +2.0,45

30517 21,23.0,9

=386,7 (kN)

8  4.09%+20, 45

3051,7 53,4.0,9

=376,22 (kN)

21,23.0,9

+ 7 T 2 2
8 6.0,9 4.0,9°+2.0,45

3051, 7 N 53,4.0,9
8 6.0,9°

3051, 7 N 53,4.0,9

=396,59 (kN)

=391,35 (kN)

21,23.0,9

8 6.09° 4.0

1.20.2 Tinh todn va bé tri thép cho dai

912025 oLl N

M6 men tuong trng voi mat ngam I — |
M, =PRr, + Phr, + Btr, =0,7.(396,59 + 391,35+ 381,11) = 821,84 (kN.m)
Trong d6rg =r;=r3=0,9-0,2=0,7(m).

Dién tich c¢dt thép chiu md men M,

Dy kién dung thép ®20 nén c6 h, = 80 — 15— 0,5.2 = 64 (cm).

Dién tich c¢dt thép chiu md men M,

AS:

M,  821,84.10°

0,9.R.h, 0,9.280.640

=5080(mm?) =50,80(cm?)

Chon 17®20c6 A, = 53,414(cm?) > 50,80(cm?) dé bd tri.
Chiéu dai mot thanh thép I’ =1 - 2.a,, = 2,4 — 2.0,025 = 2,35(m).
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Khoang cach can bb tri ¢t thép b> =b — 2.(0,015 + 0,025) = 2,4 — 0,08 =
2,32(m).

b 2,32
n-1 17-1

= 0,145(m) =145(mm)

Khoang cach gitta cac tim cot thép & =

Chon a=140mm

M6 men tuong (rng v&1 mat ngam 11 — |1
M, = Patt.r3 + Pf.r4 + Pgt.r6 =0,7.376,82+0,25.386,7 +0,7.396,59 = 638,06
(KN.m)

Trong d6 r3 =15 =0,9-0,2=0,7(m); r, = 0,45 - 0,2 = 0,25(m).

Dién tich cot thép chiu m6 men M,

Du kién dung thép ®20 nén c6 h, = 80 — 15— 0,5.2 — 2 = 62 (cm).

Dién tich c6t thép chiu m6 men M,

M, 638, 06.10°

0,9.R.h, 0,9.280.620

Chon 14®20 ¢ A = 44(cm?) > 40,8385(cm?) dé b tri.
Chiéu dai mét thanh thép I’ =b — 2.a,, = 2,4— 2.0,025 = 2,35(m).
Khoang cach can bb tri cot thép b> =1-2.(0,015 + 0,025) = 2,4 — 0,08 = 2,32(m).

A= = 4083,85(mm?) = 40,8385(cm?)

. b' 2,32
Khoéng cach gitta cac tim cot thép @ = = = 0,178(m) =178(mm)
n-1 14-1
Chon a= 170mm
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Hinh 1-4. B6 tri thép méng M2
1.21 Thiét ké méng M2 dwéi ¢t truc 3 khung truc 3

NOo1 luc tinh toan chan cot truc 3 duoc 1§y tor bang to hop noi luc tinh khung truc

3
Tiét dién Noi lyc tinh toan
Cot truc cot tt tt tt tt tt
(cm) N, (kN) M, (kN.m) | M y (KN.m) Q, (kN) Qy (KN)
3 40%40 2374,01 20,05 10,04 18,19 10,04

Ngoai ra con phai ké dén trong lugng tudng, cot tang 1 va dim gidng mong. Luc
do cac bo phan két cau dé tinh trén 1m dai

Do cot tang 1 0,4.0,4.25.1,1 = 4,4(KN/m)

Do dam gidng moéng co tiét dién 0,22x0,4 (m)
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0,22.0,4.25.1,1 = 2,42(kN/m).
Luc doc do cac bg phan két cAu tﬁng 1 gdy ra cho méng M2
Do cot tang 1 N, = 4,4.3,6 = 15,84(kN)
Do dim giang méng N = 2,42.(4,2 + 7,2/2) = 18,876(kN).

No = No" + Nc* + Ny = 2374,01 + 15,84 + 17,876 = 2407,726(kN).

Tiét dién Noi luc tinh toan
Cot truc cot tt M tt tt
em | NEGy | M NI
(KN.m) (KN.m) (kN) (KN)
E 40%40 2407,726 20,05 41,051 18,19 10,04
Noi luc tiéu chuén tai dinh méng (hé s6 do tin cdy n = 1,15)
. Noi luc tiéu chuin
Cot truc Tiét dién cot " - -
Ot It (cm) N(t)c (kN) M, M y Q, Q;C (kN)
(kKN.m) | (kN.m) | (KN)
E 40%40 2093,07 17,43 8,73 | 15,82 8,73
Chon chiéu cao dai mong, ¢t dinh dai, loai coc, lién két coc vao dai nhu mong
M1
NE 2407,73
‘A , A A g I: — 0 = ! = 4, 98 2
D1¢n tich so bO de dai T ptt - hn 523’ 404 — 201’ 81, 1 (m )
Trong luong cua dai va dat trén dai
Nét =n.F,.h.y, =11.4,98.1,8.20 =179, 208 (kN).
Luc doc tinh toan tai day dai
N = N, + N4 = 2407,73 + 179,208 = 2587(kN)
. S = N _2407,73
SO luong coc so bd e P, 523 404 19 (coc).
Léy 6 coc,
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Hinh 1-5. bé tri coc

10 2200 |1 10
300 | 16000 L 300
] ]
O B ¢ 4
ﬁO
O
M)
(@)
O
00
N 1 e N S
N 3] Nl | 4]
O 4
2 400 4
Sﬁ
O pa)
N 2
o a L, :
I

Dién tich dai thuc t& F4 = bg.lg = 2,2x2,2 = 4,84m?

Trong lugng tinh todn cua dai va dat trén dai thuc té

Ny =11.4,84.1,8.20=191,664 (KN).

Luc doc tinh toan tai day dai

N = N, + N4 = 2407,73 + 191,664 = 2599,4(kN)

M6 men tuong Gng vdi trong tam dién tich cac coc tai mat phéng day dai:

M =M} +Q3.hd =20,05+10,04.0,8 = 28,082(kN.m)

M =M +Q" h, =41,051+18,19.0,8 = 55,603(kN.m)

Lyc truyén xudng coc
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tt it tt
Ptt — N + M y 'XmaX + M X 'ymax
max ! ! - !

min nc Z Xi2 Z yi2
i=1 i=1
«  1962,12 25,06.0,7 7,24.0,7
P = + +
6 4.0,7°+2.0,4°  6.0,7°

ov 196212 250607  7,2407
in 6 4.0,7°+2.0,4> 6.0,7?

=455, 70 (kN)

=410,77 (kN)

Trong lugng coc

P.'=1,1.0,3.0,3.25.15 = 37,125(kN)

Trong lugng dat ma coc chiém chd.

Ps=0,3.0,3.(0,85.17,2 + 5,58.7,83 + 4,3.9,64 + 3,67.10) = 12,13(kN).
P’ =37,125-12,13 = 25(kN).

P ax + P’ = 455,70 + 25 = 480,7 (kN) < Pspr = 523,404(kN).

Thoa mén diéu kién lyc max truyén xudng coc bién.

Prin" = 410,77(kN) > 0 khong phai kiém tra chdng nho cho coc.

Kiém tra nén moéng coc theo TTGH 11

Kiém tra diéu kién ap luc & day mong quy udc.

Do lun ciia moéng coc treo duoc tinh theo do lun ctia nén khdi mong quy ude co
mat cat 1a ABCD. Do strc can gilra mdt xung quanh coc va dat bao quanh, tai trong
mong duogc truyén trén dién tich rdng hon, xuat phat tir mép ngoai coc tai day dai va

nghiéng mét goc & = % :
Zwi.hi o.h+o,h +¢p,.h,  9°.6,33+29,4°.4,3+33,8°.3,67 0
qotb — — = = 21, 41
>'h h, +h, +h, 6,33+4,3+3,67
_ e 2141 o
4 4 ’

Chiéu dai cua day khdi quy wdc Ly,

Ly =L +2H’ .tgo = 1,9 + 2.14,3.tg5,35° = 4,58(m).
Bé rong cua day khdi quy uéc By

By =B +2H.tga = 1,9 + 2.14,3.tg5,35° = 4,58 (m).
Xéc dinh trong luong khdi quy ude

Trong lwong khdi quy uéc trong pham vi tir day bé téng 16t trd 1én xac dinh theo
cong thirc

N; = Ly.Bu.h.y = 4,58.4,58.(1,8 + 0,1).20= 797,1(KN).
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Trong lugng cta khéi quy udc trong pham vi 16p dat sét pha

N, = (4,58.4,58—0,3.0,3).(0,75.17,2 + 5,58.7,83) = 1182(kN).
Trong luong cua khéi quy udc trong pham vi 16p cat min

N3 = (4,58.4,58—0,3.0,3).4,3.9,64 = 865,78(kN).

Trong lugng cta khéi quy ude trong pham vi 16p cat hat tho vira
N, = (4,58.4,58—0,3.0,3).3,67.10= 766,53(kN).

Trong luong cua coc trong pham vi cac 16p dat

N.° = 6.0,3.0,3.25.14,3 = 193,05(kN).

Téng trong luong khdi méng quy wdc

NqutC: Nltc + Nztc+ N3tc+ N4tc + NCtC

=797,1+ 1182+ 865,78+ 766,53+ 193,05= 3804,46(kN)

Gia trj tiéu chuan luc doc xac dinh téi ddy khdi quy ude

N = N,° + Nqutc =2093,67 + 3804,46 = 5898,13(kN).

M6 men tiéu chuan twong Ung tai trong tam day khéi quy wdc

M = Mo + Q, “.H = 17,43 + 8,73.(0,8 + 14,3) = 149,253(kN.m).
M, = Mg, + Q, °.H = 35,7 + 15,82.(0,8 + 14,3) = 274,582(kN.m).

M 149,253
516ch tim: € = —= = —— =0,025(m
Do léch tam: € N 5898 13 (m)
My 274,582

e = = =0,047(m
® N 589813 (m)

Ap luc tiéu chuén tai day khéi quy uée

tc
P _ N® (,,6e  6e,)_ 589813 (, 60,025 6.0,047
L, By, L, B, ) 458458 4,58 4,58

PC =370,701(kN / m?)

max

P — 254,66(kN /m?)
tc tc
pe _ P : P _ 370, 701+354,66 _ 565 74N / m?)

Cuong d6 tinh toan ciia dat tai day khoéi quy ude
_m.m,

Rm
k

(AB, .y, +B.H, .)/;I +D.c,)

tc
Tra bang 2.2 sach Gio trinh Nén va Méng ¢

m, = 1,4 do dat & day khéi quy wdc 1a cat hat vira.
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m; = 1,0 do nha khung.

kie = 1 vi céc chi tiéu co 1y cua dat 13y theo s6 liéu thi nghiém truc tiép ddi véi
dat.

yi: Tri tinh toan tht 2 cua trong luong riéng dat dudi day khéi quy uée.

vi = 10(kN/m?®)

Tra bang 2.1 Sach gido trinh Nén va Mong va ndi suy véi ¢ = 33,8° ta duoc:
A =1529; B=7,124;, D =9,144.

yi’: Tri tinh toan thir 2 trung binh ctia trong luong riéng dat ké tir day khdi quy
udc tré 1én:
. 0,88.16,3+1,32.17,2+5,58.7,83+4,3.9,64 +3,67.10
il 0,88+6,9+4,3+3,67

cy: Tri tinh toan thir 2 cia lyc dinh don vi cta dat dudi day khdi quy wdc: ¢, = 0.

~10,09(kN / m®)

Cuong do tinh toan cua dat tai day khéi quy udc:

R :1,4.1,0

m

.(1,529.3,43.10 + 7,124.15,75.10,09 + 9,144.0) = 1658, 4(kN / m?)

P =370,701(kN / m*) <1,2R_ =1990,08(kN / m?)
P’ =362,7(kN /m*) <R _=1658,4(kN / m?)

Thoa mén diéu kién ap luc tai ddy khdi quy udce, ta cd thé tinh toan do ltn cia
nén theo quan niém bién dang tuyén tinh.

Ung suét ban than dudi day khéi quy uée
o = Zhi 7, =0,88.16,3+1,32.17,2+5,58.7,83+4,3.9,64 + 3,67.10 = 158,89(kN / m?)

Ung suét gy ln tai day khéi quy udce
0¥ = P’ — o™ =316,84 158,89 =157,95(kN / m?)

Chia dét nén dudi day khdi quy ude thanh cac 16p dong nhit c6 chiéu day

B 4
h, < TM = 3%43 =0,8575(m), chon h; = 0,85 m
Ung Suét gdy lan ¢ d6 sau z; (M): 6, = Ko. 6,=0
L, o 2.Z

Véi k, phu thudc vao ty s6 =4 & =

B, B

gl
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Didm Zi L_M Q Ke ngil g?t

m | By By (KN/m?) (kN/m?)
0 | 000 | 1,0 | 000 | 1,0000 157,95 158,89
1 | 085 | 1.0 | 050 | 09314 147,11 167,39
2 | 170 | 10 | o099 | 07052 111,38 175,89
3 | 255 | 10 | 149 | 04890 77.23 184,39
4 | 340 | 10 | 198 | 03403 53,74 192,89
5 | 425 | 10 | 248 | 002443 38,59 201,39

Gi6i han nén 1ay dén diém 5 c6 do sau 4,25m ké tir day khdi quy ude, thoa man

didu kien ¥ =38,59(kN / m?) <0, 2™ = 0,2.201,39 = 40, 278(kN / m?)

G161 han nén tai do sau Hy = 4,25m. D0 Ian cia nén

¥ o 08085 S

i1 E; 32100 4=
~0,8.0,85 (157,95
32100 \ 2

S =0,0103 (m) = 1,03(cm) < Sy, = 8cm.

S, =S, ~0,0103-0,0093
|

Tinh toan do bén ciu tao mong

Bé tong dai dung B20 c¢6 Ry, = 11,5 MPa thép dung nhém AIl c6 Ry =280 MPa,
16p bé tong 16t day 10cm, vira xi mang cat, da 2x4cm.

38,59

+147,11+111,38+77,23+53, 74 + ij,OlOB(m)

AS =

=0,00025 < AS, =0,001

Kiém tra hy theo diéu kién choc thing

Ve thap choc thing xuat phat tir mép cot, nghiéng mot goc 45° so voi phuong
thang dtng thi day thap nam trim ra ngoai tim cac coc, nén khong phai kiém tra chéng
choc thung cho dai.
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Luyc truyén 1én céc coc

_ N?“ N MJ.X, My, 237401, 41051x 20,05y,

Ptt

P tt
1
P
F)3 it

P!

noooS L, & 6  4.08+2042 408
¢ X; Yi
237401 41051.08  20,05.0,7
— — - =+ >— = 384,92 (kN)
6 408 +204 608
_ 237401 41 851.0,8 2+ 20, 05.(2,7 410,73 gy
6 408 +204 608
2374,01  41,051.0,8
T 6 408 +2042 =384.27 (kN)
2374,01 4105108
T8 2081204 = 407,07 (kN
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2374.01 41051.0.8  20.05.0 7
pu_ 237401 4105108 20,0507 .4 ¢,
g 6 4081204 608 (kN)

_ 237401 4105108 20,0507
6 4.0,8°+2.0,4° 6.0,8

Tinh toan va bd tri thép cho dai

P

=403,42 (kN)

M6 men tuong trng vo1 mat ngam [ — |

M, =P.r, + P, + P, =0,6.410,73+0, 2.407,07 +0,6.403, 42 = 569, 9
(KN.m)

Trong d6r, =15 =0,8 - 0,2 =0,6(m); r, =0,4 — 0,2 = 0,2(m).

Dién tich cot thép chiu m6 men M,

Du kién dung thép ®16 nén c6 h, =80 —-15-0,5.1,6 = 64,2 (cm).

Dién tich cdt thép chiu m6 men M,

M, 569, 90.10°

0,9.R.h, 0,9.280.642

Chon 18D16 c¢6 A, = 36,18(cm?) > 35,226(cm?) dé b tri.
Chiéu dai mot thanh thép I’ =1— 2.a,, = 2,2 — 2.0,025 = 2,15(m).

Khoang cach can bd tri cot thép b” =b —2.(0,015 + 0,025) = 2,2 — 0,08 =
2,12(m).

A = =3522,6(mm?) = 35,226(cm?)

b 2,12
n-1 18-1

=0,125(m) =125(mm)

Khoang cach giita cac tim cdt thép @ =

Chon a= 120mm

M6 men tuong trng v&1 mat ngam I — |1

M, =R".r, +P.r, =0,6.(387,92+ 410, 73) = 479,19 (kN.m)

Trong d6r; =1, =0,8 - 0,2 =0,6(m)

Dién tich cbt thép chiu mdé men M,

Du kién dung thép ®16 nén c6 h, =80-15-0,5.1,6 — 1,6 = 62,6 (cm).
Dién tich cot thép chiu m6 men M,

M,  479,19.10°
0,9.R.h, 0,9.280.626
Chon 16®16 c6 A, = 32,16(cm?) dé b tri.

Chiéu dai mot thanh thép I’ =b — 2.a,, = 2,2— 2.0,025 = 2,15(m).
Khoang cach can bb tri ¢t thép b’ =1-2.(0,015 + 0,025) = 2,2 — 0,08 = 2,12(m).

= 3037,62(mm>) = 30,3762(cm?)

Asz
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Khoang céach giita cac tim cdt thép

_ b 212 G4 413(m) =141, 3(mm)
n—1 16-1

Chon a=140 mm
Hinh 1-6. Bo tri thép M2
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Phan II1

THI CONG

(45% )

_ Nhi¢m vu: .
Thiét ke bién phap ky thuat thi cong va to chirc thi cong cho cong trinh
1. K§ thuét thi cong phan mong
2. Ky thuat thi cdng phan than
3. T chre thi cdng
4. Lap dv toan, tién do thi cong

Gido vién huéng dn : PGS.TS Dinh Tuén Hai
Sinh vién thuc hién : Dong Minh Quyén
Lop : xdl 902
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THI CONG PHAN NGAM

1.22 . thi cong coc ép
1.22.1 .Lwa chon phwong dn thi cong

Hién nay ¢ nudc ta coc ép ngay cang duge st dung rong rai hon , thiét bi hién
nay co thé ép duoc cac doan coc dai 6-8m , tiét dién coc dén 30x30cm , suc chiu tai
tinh todn cua coc Ién dén trén 80T . Coc ép dugc ha vao trong dat tong doan bang hé
kich thuy luc c6 dong ho do ap lyc . Trong qua trinh ép c6 thé khong ché dugc do
xuyeén cua coc va ap luc €ép trong tung khoang do sau .

Coc dong 1a coc dugc ha vao trong dat béng cac loai bua nhu : buia hoi don dong
, song dong , bua diezen. Uu diém cua giai phap thi cong nay 1a thi cong dugc nhing
cong trinh c6 dia tAng phirc tap , tai trong 16n ma may ¢p coc khong thé thi cong duoc
Nhugc diém cua giai phap thi cong nay la gay ra chan dong 16n ,anh huéng dén cong
trinh 14n can , khi dong phat ra tiéng dong 16n , gay on ao nén khong thich hop cho
viéc thi cong cac cong trinh trong khu déan cu .

Tir nhitng yéu t6 trén , cing voi viée tai trong ctia cong trinh khong 16n 1am khu
vuc thi cong nam trong do6 thi nén ta chon gidi phép thi cong coc bang phuong phap ép
tinh 1a hop li nhat .

Viéc thi cong ép coc thuong cé 2 phuong an phd bién.
+Phuong an 1

Tién hanh dao ho méng dén cao trinh dinh coc sau d6 dua may moéc thiét bi ép
dén va tién hanh €ép coc dén do sau can thiét.

* Uu diém :

- Viéc dao hdé mong thuan loi, khong bi can trd boi cac dau coc.
- Khong phai ép am.

* Nhuge diém

- & nhitng noi c6 muc nudc ngam cao viéc dao ho mong trude roi maéi thi cong ép
coc kho thuc hién duoc.

- Khi thi cong ép coc néu gidp mua 16n thi phai co bién phap hit nudc ra khoi hd
mong.

- Viéc di chuyén may moc, thiét bi thi cong gap nhiéu kho khan.
Két luan :

Phuong 4n nay chi thich hop v&i miat bang cong trinh rong, viéc thi cong mong
can phai dao thanh ao 16n.

+Phuong én 2.

Tién hanh san mat bé“mg so bo dé tién di chuyén thiét bi €p va van chuyén cocC,
sau do6 tién hanh ép coc dén cot thiét ké. DBé €p coc dén cot thiét ké can phai ép am.
Khi ép xong ta méi tién hanh dao dat ho mong dé thi cong phan dai coc, hé gidng dai
coc.

* Uu diém :
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- Viéc di chuyén thiét bi ép coc va cong tac van chuyén coc thuan loi.

- Khong bi phu thude vao muyc nudc ngam.

- C6 thé ap dung véi cac mit bang thi cong rong hodc hep déu dugc.

- Téc d6 thi cong nhanh.

* Nhuoc diém :

- Phai st dung thém céc doan coc ép am.

- Cong tac dat gip kho khan, phai dao thu cong nhiéu, kho co gi6i hoa.

Két luan.

Viéc thi cong theo phwong phap nay thich hop voi mit bang thi cong hep, khdi
lugng coc ép khong qua 16n.

= Vi nhiing dédc diém nhu vdy va dua vao mit bang cong trinh thi cong 1a nho
nén ta tién hanh thi cong ép coc theo phuong an 2.
1.22.2 . Cong tdc chudn bi khi thi céng coc
1.22.3 .Chudn bi vé mt bang thi cong

- Thiét lap quy trinh ki thuat thi cong theo cac phuong tién san c6 .

- Lap ké hoach thi cong chi tiét , quy dinh thoi gian cho cac budc cong tic va so
do dich chuyén may trén hién truong .

- Van chuyén rai coc ra mit bang cong trinh theo ding s6 lugng va tam véi cia
cu truc .

- Tién hanh dinh vi dai coc va tim coc chinh xac bang cach tir vi tri c4c tim truc
da xac dinh dugc khi gidc méng ta xac dinh vi tri dai mong va vi tri cac coc trong dai
bang may kinh vi .

- Sau khi xac dinh dugc vi tri dai mong va coc ta tién hanh rai coc ra mat bang
sao cho ding tam véi, vung hoat dong cia can truc .

- Trinh ty thi cong coc ¢ép ta tién hanh ép tir gilta cong trinh ra hai bén dé tranh
tinh trang dat nén bj nén chat lam cho cac coc ¢p sau day trdi coc ép trude hodc coc ép
sau khong thé ép xudng do sau thiét ké duoc .

*Cac yéu cAu chung ddi voi coc va thiét bi €p coc

+ Yéu cau ki thuat d6i véi viéc han ndi coc .

- Cac doan coc duoc ndi voi nhau bang 4 tAm thép 250x250x8 (mm) , cac tdm
thép duoc han tai 4 mat bén cia coc .

- Bé mit bé tong ¢ hai ddu doan coc ndi phai tiép xuc khit , truong hop tiép xuc

khong khit phai c6 bién phap chen chat .

- Khi han coc phai sir dung phuwong phap han “leo”(han tir dudi 1én ddi vé6i cac
duong han ding )

- Phai tién hanh kiém tra do thing dimg cta coc trude va sau khi han .

- Kiém tra kich thu6c cua duong han so véi thiét ké .
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- Coc tiét dién vuong 30x30cm ,chiéu dai coc 12 15m g@)m 2 loai doan coc co ban

+ Mot doan coc ¢6 miii nhon dé dan huong coc (coc Cl1 cod chiéu dai 7,5 m)

+ Mot doan coc ¢6 2 dau béng (cocC2)co chiéu dai 7,5 m.

+ Yéu cau ki thuat doi véi cac doan coc ép :

- Ct thép doc cua doan coc phai han vao vanh thép ndi theo ca hai bén cua thép

doc va trén sudt chiéu cao vanh .

- Vanh thép ndi phai thang , khong duoc cong vénh , néu vénh thi d6 vénh cho
phép cua vanh thép noi phai < 1% trén tong chiéu dai coc .

- Bé mit ctia bé tong dau coc phai thang , khong c6 bavia .

- Truc coc phai thang goc va di qua trong tam tiét dién coc , mit phang bé tong
dau coc va mit phang cac mép cia vanh thép ndi phai tring nhau cho phép mat

phing bé tong dau coc song song va nhd cao hon so v6i mit phang Vanh thép ndi £

1(mm).
- Coc phai thang , khong c6 khuyét tat .

* Khi bo tri coc trén mat bang , sai s0 vé€ do 1éch truc can phai tuan thu theo céac

quy dinh trong bang sau :

Bang 1-2. P§ léch trén mit bang

Loai coc va cach bo tri ching

Do 1éch truc coc cho phép trén mat

bang

1. Coc c6 canh hoac duong kinh dén 0.5m
khi bé tri coc mot hang 0.2d
khi bd tri hinh bang hodc nhom 2 va 3 hang

- coc bién 0.2d

- coc gilra 0.3d
khi bd tri qia 3 hang trén hinh bing hodc bii coc

- coc bién 0.2d

-coc gitra 0.4d
coc don 5cm
coc chéng 3cm
2. Céc coc tron rong dudng kinh tir 0.5 dén 0.8m
coc bién 10 cm
coc gilra 15 cm
coc don dudi cot 8cm

3. Coc ha qua 6ng khoan dan( khi x4y dung cau)

Do 1éch truc tai murc trén cung cua 6ng
din da dugc lap chiac chin khong vuot
qua 0.025 D & bén nude( 6 day D- do
sdu ctia nude tai noi lap ong dan) va+25
mm ¢ viing khong nudc

Cha thI'Ch: S6 coc bi léch khong nén vuot qua 25% tong sb coc khi bd tri theo
dai, con khi bo tri cum dudi cot khong nén qué 5%. Kha nang dung coc c6 dd 1éch lon

hon céc tri s trong bang s& do Thiét ké quy dinh.
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+. Yéu cau ki thuat ddi véi thiét bi ép coc

- Ly lich may phai duoc cac co quan kiém dinh cac da trung ki thuat dinh ki vé
cac thong so chinh nhu sau :

+ Luu lwong dau ciia may bom (1/ph).
+ 4p lyc bom dau 16n nhét (kG/cm?).
+ Hanh trinh pit tong cua kich (cm?).
+Dién tich ddy pit tong cua kich (cm?).
- Phiéu kiém dinh chat luong dong hd do ap luc dau va van chiu ap .
- Lyc nén danh ding 16n nhét cta thiét bj khong nho hon 1,4 1an lyc nén 16n nhat
Pép max yéu cau theo quy dinh cua thiét ké .
- Luc nén cua kich phai dam bao tdc dung doc truc coc , khong gay luc ngang khi
ép .
- Chuyén dong cua pit tong kich phai déu va khdng ché dugc toe do ép coc .
- Pong hé do ap lyc phai twong xtmg véi khoang luc do.

- Thiét bi ép coc phai dam bao diéu kién dé van hanh theo dung quy dinh vé an
toan lao dong khi thi cong .

- Gia tri do 16n nhét ctia dong hd khong vuot qua hai 1an ap luc do khi ép coc ,
chi nén huy dong 0,7, 0,8 kha nang t6i da cua thiét bi .

- Thiét bi ép coc phai dam bao diéu kién dé van hanh theo dung quy dinh vé an
toan lao dong khi thi cong .

1.22.3.2 . Tinh toan may moc va lya chon thiét bi thi cong €ép coc
+ Chon may ép coc

bé dua miii coc dén do sau thiét ké, coc phai qua cac tang dia chat khac nhau. Cu
thé doi voi diu kién dia chat cua cong trinh nay, coc phai xuyén qua cac 16p dat

Nhu vay mudn dua coc dén do sau thiét ké can phai tao ra mot luc théng duoc
luc ma sat mat bén cua coc va pha vo cAu tric cua 16p dat & bén dudi mii coc. Luc
nay bao gom trong lugng ban than coc va luc ép thay luc do may ép gy ra. Ta bo qua
trong lugng ban than coc va xem nhu lyc ép coc hoan toan do kich thuy luc ciia may
ép gy ra. Luc ép nay duoc xac dinh bang cong thuc:

P KP,
Trong do6:
Pe: Luc ép can thiét dé coc di sdu vao dat nén dén do6 siu can thiét.
K: Hé s6 phu thudc vao loai dat va tiét dién coc
P.: Tong strc khang tirc thoi cia nén dét. Pc bao gdm hai thanh phan:
- Phan khang cta dat ¢ mili coc.
- Phin ma sat ctia nén dit ¢ thanh coc (theo chu vi cta coc).

Theo két qua tinh toan & phan thiét ké mong cho cong trinh, ta c6:
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Pe = Pspr = 52,3404 (T)
Dé dam bao cho coc dugc ép xudng do6 siu thiét ké , luc ép cia may phai thoa
man di€u kién :
Pepmin®  2.Peoc = 2.52,3404 = 104,7 T.
, Do trong qua trinh thi cong ta chi nén huy dong tor 0,7, 0,8 gia tri luc ép 16n
nhat cia mdy = FQ’"V > L4 P, = 14.104,7= 146, 58(T)
Chon thiét bi ép coc 1a hé kich thuy lyc , gdm hai kich thuy lyc:
Loai may ép EBT c6 céc thong sb ky thuat sau:
+ Tiét dién coc ép duoc dén 30 (cm).
+ Chiéu dai doan coc 16n nhét 8,5 (m).
+ Ddng co dién 14,5 (KW).
+ PBuong kinh xi lanh thuy lyc: 220 (mm).
+ Bom dau ¢6 Ppay = 250 (KG/cm?).
+ Téng dién tich day Pittong ép 830 cm?
+ Hanh trinh cua Pittong 1000mm
+ Chiéu cao long thép 8,2 m
+ Chiéu dai sat xi ( gia ép ) 8 — 10 (m)
+ Chiéu rong sat xi 3 m
+Tinh toan lua chon ddi trong

Véi cong trinh c6 sb luong coc ¢ dai mong kha 16n , ta thiét ké gia coc sao cho
moi vi tri dung €ép dugc t61 da 9 coc dé rut ngan thoi gian thi cong .

boi trong duoc chit déu 2 bén gia ép, chon doi trong la cac khdi bé tong c6 kich
thude 3x1x1 (m)

= Khdi lugng ctia 1 khdi bé tong 1a : 3.1.1.2,5 =75 (T)

Téng trong luong cia cac khdi bé tong lam ddi trong phai 16n hon luc ép Pe
=146,58 (T)

(Khong ké trong lugng clia khung va gia may tham gia lam di trong )

— S6 cuc bé tong can thiét 1am ddi trong 1a : n= 1476’558= 17,544 chon 18 d6i
trong dé dam bao d6i trong chat déu ca 2 bén gia may.

Kiém tra diéu kién chdng 14t cua gia ép coc

So dd ép méng c6 9 coc :
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+ Chon can cau thi cong ép coc

Cau dugc dung trong thi cong ép coc phai dam bdo cac cong viéc :cau coc va cau
doi tai .

Céc thong sb yéu cau :
+ Khi ciu coc :
Qye = Qar + Qi = 1,02. Q4 =1,02.0,3.0,3.6.25= 1,377 T
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Qi = (1~10)%Qq -Léy Qu = 2% Qg
Hye=HL+h;+h,+h;=(0,7+82)+05+6+10=16,4m

Hye-cth, _164-15+15
tgo tg75°

R =

yc

+1,5= 589m

H, -c+ h, _ 16,4-1,5+ 15:
sina sin75°

yc

16,97m

+ Khi cu dbi tai :
Qe = Q¢+ Qp=1,02.0Q,=1,0275=765T
Hyc=HL+h+ hyt h3= (0,7+3)+05+1+1=6,2m

Hyc -C+ h4 4r= 6,2-15+15
tga. tg75°

R =

yc

+15=316m

Hyc -C+ h4 _ 6,2-15+1.5
sin a sin 75°

=6,42m

yc

Twr nhiing yéu t5 trén ta chon can truc tu hanh 6 t6 dan dong thuy luc NK-200 c6

cac thong so sau:

+ Hang san xuat: KATO - Nhat Ban.

+ Strc nang Qmax/ Qmin = 20/6,5T.

+ Tam v6i Rynin/Rimax = 3/12m,

+ Chiéu cao nang:  Hpay = 23,6m.
Huin = 4,0m.

+ D9 dai can L: 10,28 + 23,6m.

+ Thoi gian thay d6i tim véi: 1,4phit.

+ Van tc quay can: 3,1v/phit.

+ Chon xe véan chuyén coc

Chon xe van chuyén coc clia hang Hyundai c6 trong tai 15t
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Téng s6 coc trong mat b'fmg 12 402 coc, mdi 1 coc ¢ 2 doan ( mdi doan dai 7,5
m) nhu vay tong s6 doan coc can phai chuyén chd dén mat bang cong trinh 1a 804
doan. Tai trong moi mot doan coc 1a 1,7t

= S6 lugng coc ma mdi chuyén xe van chuyén duge la: n_ = % = 8,82(coc)

Chon 12 8 coc = S6 chuyén xe can thiét dé van chuyén hét sb6 coc dén mat béng
804

~ N .. £ \ A
cong trinh la: ng,,., = i 100,5 (chuyén)P chon 1a 101 chuyén.
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+ Thi cong coc thir
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Truoc khi ep coc dai tra ta phai tién hanh thi nghiém nén tinh coc nham xac dinh
cac s6 lidu can thiét vé cuong do , bién dang va moi quan h¢ gitra tai trong voi chuyén
vi ctia coc 1am co sd cho thiét ké , chon thiét bi va cong nghé thi cong coc cho phu hop

+. Thi nghiém nén tinh coc

Viéc thir tinh coc duge tién hanh tai nhitng diém c6 diéu kién dja chét tiéu biéu
trude khi thi cong dai tra , nham Iya chon ding dan loai coc , thi€t bi thi cong va diéu
chinh do6 an thiét ké .

- So luong coc thir do thiét ké quy dinh . Téng sb coc cua cépg tr‘inh la 402 coc,
s0 lugng coc can thir 1a 3 coc ( theo TCVN 269:2002 quy dinh l1ay bang 1% tong so
coc cua cong trinh nhung khong it hon 2 coc trong moi truong hop .

- Thi nghiém dugc tién hanh bang phuong phap ding tai trong tinh ép doc truc
sao cho dudi tac dung cua luc ép , coc lun sau thém vao dat nén . Tai trong tac dung
1én dau coc dugce thuc hién béng kich thuy luc vdi hé phan luc 1a dan chat tai . Cac sb
lidu vé tai trong , chuyén vi , bién dang ... thu dugc trong qué trinh thi nghiém 1a co s
dé phan tich , danh gia st ch1u tai va moi quan hé tai trong — chuyén vi ctia coc trong
dat nén .

+. Quy trinh gia tai

- Truoc khi thi nghiém chinh thirc , tién hanh gia tai tru6c nham kiém tra hoat
dong cua thiét bi thi nghiém va tao tiép xua tot giud thiét bi va dau coc.Gia tai trude
duoc tién hanh bﬁng cach tac dung lén dau coc khoang 5% tai trong thiét ké , sau d6
giam tai vé 0 , theo ddi hoat dong cua thiét bi thi nghiém . Thoi gian gia tai va thoi
gian gitr tai & cip 0 khoang 10 phit .

- Coc dugc nén theo tong cap , tinh bang % cua tai trong thiét ké . Tai trong dugc
gia tang lén cAp méi , néu sau 1h quan sat do ltn cia coc < 0,2mm va giam dan sau

mdi 1an doc trong khoang thoi gian trén . Thoi gian gia tai va giam tai & mdi cp
khong nho hon céac gia tri ghi trong bang .

Bang 1-3. Thoi gian tic dung cic cip tai trong

% Tai trong thiét ké Thoi gian giit tai toi
thiéu
25 1h
50 1h
75 1h
100 1h
75 10 phat
50 10 phut
25 10 phat
0 10 phut
100 6h
125 1h
150 1h
200 6h
150 10 phut
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125

10 phut

100

10 phut

75

10 phut

50

10 phat

25

10 phat

0

1h

- Quy trinh thi cong coc

+ So d6 ép coc
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Coc duoc tién hanh ¢ép theo so dd khém coc theo dai ta phai tién hanh €p coc tur
chd chat kho thi cong ra chd thoang , ép theo so dd ép dudi . Trong khi tién hanh ép
nén ép coc ¢ phia trong trudc néu khong co thé coc khong xudng duoc t6i do sau thiét
ké lam truong ndi cac coc xung quanh lam dat bi 1én qua gidi han din dén pha hoai .

+Chuén bi €p coc
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Nguoi thi cong phai hinh dung dugc sy phat trién cua luc ép theo chiéu sau suy
tir diéu kién dia chat.

Phai loai bo nhitng doan coc khong dat yéu cau ky thuat ngay khi kiém tra truéc
khi ép coc.

Trudc khi €p nén tham do phat hién di vat, dy tinh kha ndng xuyén qua cac b cac
loac ludi sét.

Khi chuén bi ép coc phai co déy du bao céo khao sat dia chat cong trinh, biéu d6

xuyén tinh, ban do cac cong trinh ngdm. Phai ¢ ban d6 bd tri mang ludi coc thude khu
vue thi cong, ho so vé san xuat coc.

Pé dam bao chinh xac tim coc & cac dai mong, sau khi ding may dé kiém tra lai
vi tri tim mong, ¢ot theo truc ngang va doc, tir cac vi tri ndy ta xac dinh duogc vi tri tim
coc bang phuong phap hinh hoc thong thuong.

+ Van chuyén va lap rap thiét bi ép

Vian chuyen va lap rap thiét bi vao vi tri €p. Viée lap dung may dugc tién hanh tir
dudi chan dé 1én, dau tién dat dan sat-xi vao vi tri, sau do lip dan mdy, bé may, dbi
trong va tram bom thuy lyc.

Khi lip dyng khung ta ding 2 mdy kinh vi dat vuéng goéc dé can chinh cho céac
truc cua khung may, kich thuy luc, coc nam trong mot mat phang, mat phang nay
vuong goc vGi mat phang chuan cua dai coc. B nghiéng cho phép <5%, sau cung la
lap hé thong bom dau vao may.

Kiém tra lién két ¢ dinh may xong, tién hanh chay thu dé kiém tra tinh on dinh
cua thiét bi ép coc.

Kiém tra coc va van chuyén coc vao vi tri trude khi ép coc.

+ Quy trinh ép coc
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Gian chat doan coc C1 vao thanh dinh hudng cia khung may.

DPoan coc dau tién C1 phai dugc can chinh dé truc cua C1 trung voi truc cua kich
di qua diém dinh vi coc (Dung 2 may kinh vi ddt vudng gbdc voi truc cua vi tri ép coc).
DJ léch tam khong 16n hon 1 cm.

Khi mé trdu ma sat ngam tiép xtic chit v6i coc C1 thi diéu khién van dau ting
dan ap luc, an cht y nhitng doan coc dau tién khoang (3d = 0,9m), 4p luc diu nén ting
cham, déu dé doan coc C1 cdm siu vao 16n dat mot cach nhe nhang vdi van tde xuyeén
khong 16n hon 1 cm/s.

Do 16p dét trén cing 1a dat 1ap nén dé c6 nhiéu di vat, vi vay dé dan dén hién
tuong coc bi nghiéng. Khi phat hién thay coc nghiéng phai ding lai, can chinh ngay.

Sau khi ép hét doan C1 thi tién hanh lap dung doan C2 dé ép tiép.

Dung can cau dé cau lép doan coc C2 vao vi tri ép, can chinh dé duong truc cua
doan coc C2 trung véi truc kich va duong truc C1, d§ nghiéng ctia C2 khong qué 1%.

Gia tai 1én doan coc C2 sao cho ap luc & mat tiép xtc khoang 3+4 Kh/cm2 dé tao
tiép xuc giita bé mit bé tong ciia hai doan coc. Néu bé tong mit tiép xac khong chit thi
phai chén bing cac ban thép dém sau d6 méi tién hanh han ndi coc theo quy dinh cua
thiét ké. Khi han xong, kién tra chit lvong méi han sau d6 méi tién hanh ép doan coc
C2.
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Tang dan lyc nén dé mdy ép co du thdi gian can thiét tao du luc ép thang luc ma
sat va lyc khang ctua dat ¢ miii coc dé coc chuyén dong.
Khi doan coc C2 chuyén dong déu méi tang dan ap luc 1én nhung van tde coc di
xuong khong qua 2 cm/s
Khi ép xong doan C2 tién hanh ndi doan coc ¢p am vo1 doan coc C2 dé tiép tuc
ép coc xuong do sau thict ke (-1,5m).
Viéc ép coc duogc coi la két thic 1 coc khi :
- Chiéu dai coc duge ép sau trong long dat khong nho hon chiéu dai ngan nhét
quy dinh 1a 20 cm.
- Lyc ép cudi cung phai dat tri s6 thiét ké quy dinh trén sudt chiéu sau xuyén
>3d=0,9 m, trong khoang d6 van toc xuyén <1 cm/s
Chuy:
- Poan coc C1 sau khi ép xuéng con chua lai mot doan cach mat dat 40+50 cm
dé de thao tac trong khi han.
- Trong qua trinh han phai gitt nguyén ap luc tdc dung 1€n coc C2
Trong ¢p coc, doan coc m01 bang thép phai co dau chyp. Phai c6 bién phap an
toan khi ding hai doan coc mdi néi tiép nhau dé ép.
+ Céc su ¢d khi thi cong coc va bién phap giai quyét
Do cu tao dia tang dudi nén dat khong dong nhét cho nén trong qua trinh thi
cong €p coc s€ xay ra cac truong hop sau :
+ Khi ép dén do sau nao d6 ma chua dat dén chiéu sau thiét ké nhung lyc ¢p dat.

Khi d6 giam bot tbc do, ting luc ép tir tr nhung khong 16n hon Pemax, néu coc van
khong xudng thi ngung ép, bao cho chii cong trinh va bén thiét ké dé kiém tra va xir 1y.

- Phuong phap xu 1y 1a sit dung céc bién phap phu tro khiac nhau nhu khoan

phap, khoan dan hodc €p coc tao 10.
ot Khi ép coc dén chiéu sau thiét ké ma ap 11):’0 tac dung 1én déflu coc van chua dat

dén ap lyc tinh toan. Truong hop nay xay ra khi dat dusi gap 16p dat yéu hon, vay phai
ngung €ép va bao cho thiét ke bit dé cung xir 1y.

- Bi¢n phap xu 1y 1a kiém tra xac dinh lai dé néi thém coc cho dat ap luc thiét ké
tac dung 1én dau coc.

+ Coc bi nghiéng 1éch khoi vi tri thiét ké do gap chudng ngai vat , miii coc khi
ché tao c6 do vat khong déu .

- Bién phap xur ly : Cho dung ngay viéc ép coc va tim hiéu nguyén nhan , néu gap

vat can c6 thé dao pha bo , néu do miii coc vat khong déu thi phai khoan dan huéng
coc xudng dung hudng .

+ Coc dang ép xudng khoang 0,5m dén 1m déu tién thi bi cong, xudt hién vét nirt
gdy ¢ vung chan coc ,do gap chudng ngai vay nén lyc ¢p 16n ,ta can cho dung ¢p, nhd
coc v hodc gy , tham do di vat dé khoan pha bo sau d6 thay coc méi vao ép tiép .

1.22.3.3 Nhat ky thi cong, kiém tra va nghiém thu coc.
MB&i td may ép déu phai c6 s6 nhat ky ép coc.
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Ghi chép nhat ky thi cong cac doan coc dau tién gdm viée ghi cao do diy mong, khi
coc d cam sau tir 30+50 cm thi ghi chi sé luc nén dau tién. Sau d6 khi coc xudng
dugce 1 m lai ghi luc ép tai thoi diém d6 vao nhat ky thi cong ciing nhu khi lyc ép thay
d6i dot ngot.

Pén giai doan cubi cing 13 khi luc ép co gia tri 0,8 gia tri luc ép gidi han tdi thiéu
thi ghi chép ngay. Bat dau tir day ghi chép luc ép véi ting do xuyén 20 cm cho dén khi
xong.
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2.Thi cong nén mong
1.22.4 Bi¢n phdp ky thuit dao hé méng
1.22.4.1 Bién phap dao dat
+Yéu cau ki thuat khi thi cong dao dat

- Khi thi cong cong tac dat can hét stirc chu ¥ dén do ddc 16n nhéat cia mai doc va
viéc lua chon d¢ doc hop 1i vi ndé anh huong toi khoi lugng cong tac dat ,an toan lao
dong va gia thanh cong trinh . Ta ¢c6 h6® mong nam trong 16p dat sét pha c6 do doc
H/B=1/0,4.

- Chiéu rong day ho dao t6i thi€u phdi bang chi€u rong cua két cau cong voi
khoang cach neo chang va dat van khudén cho d€ méng . Trong truong hop dao cé mai
doc thi khoang céach gitra chan mai doc va chan két cau mong t61 thi€éu bang 30cm.

- Dt thira va dét khong ddm béao chat lwong phai do ra bdi thai theo ding quy
dinh , khong dugc do bura bai lam r dong nudce , gdy ngdp Ung cho cong trinh , gy trd
ngai cho thi cong .

- Trude khi ti€én hanh dao dat ki thuat trac dac tién hanh cac c¢ot moc xac dinh vi
tri kich thudc ho dao . Vi tri cac cot moc phai nam & ngoai duong di cia xe co gidi va
phai thuong xuyén dugc kiém tra .

- Cong tac dao dat duoc tién hanh sau khi da ép hét coc . Pay dai dit & do sau -
1,8m so véi cos tu £0.00 , nam trong 16p sét pha ( dat cap II) , ndm trén myc nudc
ngam .

- Khi ddo dat hd mong cho cong trinh phai dé lai 16p dat bao vé thiét ké theo quy
dinh nhung t61 thiéu bang 20cm .L&p bdo vé¢ chi duge boc di trude khi thi cong cong
trinh .

- Sau khi dao dat dén cbt yéu cau , tién hanh dap dau coc , bé chéch chéo cot thep
dau coc theo dung yéu cau thiét ké .
+Luya chon phuong an thi cong dao dat

Phuong phap dao c6 y nghia quan trong lién quan dén giai phap kinh té k¥ thuat
chunh cua toan cong trinh . Chon giai phép thi cong dat phu thudc vao khoi luong dao
dap , vao loai dat , vao di€u ki¢n mat bang thi cong, y€u cau cua ti€n do cong trinh...

* Phuong an dao hoan toan bﬁng thu cong:

Thi cong dat thu cong la phuong phap thi cong truyén thong Dung cy dé lam dat
1a dung cu c6 truyén nhu: xéng, cudc, mai, cude chim, kéo cit dat...

Dé van chuyén dit ngudi ta dung quang ganh, xe cit kit mot banh, xe cai tién...

Néu thi cong theo phuong phap dao dat bang thu cong thi tuy c¢6 wu diém la don
gidn va c6 thé tién hanh song song véi viéc dong coc, d€ to chirc theo day chuyén.
Nhung v6i1 khoi lugng dao ciing khé 16n thi s6 lugng cong nhan phai 16n méi ddm bao
dugc rut ngan thoi gian thi cong, do v@y néu t6 chire khong kheo thi s€ gay tro ngai
cho nhau dan dén nang suat lao dong giam, khong bao dam duogc tién do.

*Phuong 4n dao hoan toan bang may:
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Viéc dao bang may s& cho ning suit cao, thoi gian thi cong ngan, tinh co gioi
cao. Néu thi cong theo phuong phap nay thi co uu diém nbi bat 1a rat ngan thoi gian
thi cong, bao dam ky thuat ma tiét ki¢ém dugc nhén lyc.Tuy nhién can phai dao sao cho
tranh gau va nhiéu vao coc , lach giu dao vao cac hang coc .

*Phuong an két hop giita co gidi va thu cong.

Day la phuong 4n tdi wu dé thi cong. vi ddi véi méng coc do anh hudng cuia coc
nén may khong thé dao duogc hét dat trong ho mong do vay ta két hop gilra dao bang
may phan khoi lugng 16n va tiién hanh dao thu congva hoan thién ho6 moéng theo ding
yéu cau k¥ thuat.

Theo phuong 4n nay ta sé& giam tdi da thoi gian thi cong va tao diéu kién cho
phuong tién di lai thuan tién khi thi cong.

Pét dao duogc bang may xuc 1én 6 t6 van chuyen ra noi quy dinh. Sau khi thi
cong xong dai mong, giang mong s& tién hanh san lap ngay. Cong nhan thu cong duoc

st dung khi may dao gan dén cbt thiét ké, dao dén dau stra dén ddy. Hudng dao dat va
huéng van chuyén vudng goc vai nhau.

Ttr nhitng phan tich trén , ta Iya chon phuong an két hop giira co gi6i va thu cong

Do dé dai chon dén cos -1,8m so v6i cos +0.00 nén chiéu sau hé moéng can dao
la 1,8+ 0,1 =1,9m (ké ca 16p bé tong 1ot ).

De thuan tién cho viéc thi cong gidng mong , ta tién hanh dao bang may dén cos
day gidng ( c6 ké dén 16p bé tong 16t khi thi cong giang ). Pay gidng & cos -1,4 so véi
cos +0.00

Vay chiéu cao dat can dao bang mayla: 1,4+0,1 =1,5m
Chiéu cao dat can dao bang tha congla: 1,9-1,5=0,4m
+Tinh toan khdi luong dao dét

Phuong an dao dat hd moéng ( dao ao hodc dio hao ) phu thudc vao kich thude hd
dao va gdc doc tu nhién cua dat voi két qua tinh toan nhu phan mong ta c¢6 1 loai kich
thudc dai mong nhu sau

Mong M1 : axb =2,4x2,4 (m)
Hb dao phai c6 goc ddc tu nhién voi dat lap co
va day hé dao phai mé rong hon so véi kich thude dai mdi bén 1a 30 cm. Ta ¢
mat cat cac ho dao nhu sau:
Do d déci=4néntiso H/B=4 P B=0,25H
Chiéu rong hb dao can mo ra khi thi cong bang thi cong : Btc = 0,25.0,4 = 0,1m
Chiéu cao hd dio can md ra khi thi cong bang may : Bm = 0,25.1,5 = 0,375m
Viy kich thuéc mit trén hd mong : b=a + 2B
Vi : ala canh day ( dd mo rong ).
H 14 chiéu sau
B : 46 mé rong cua miéng hd moéng .
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Thé tich dao moéng dugce tinh theo cong thic :
V= %' [+ (a+ ¢)(b+ d)+ cd]

Trong d6 : H : Chiéu cao hé dao .
a b : Kich thudc chiéu dai , chiéu rong day ho .
¢ ,d : Kich thudc chiéu dai , chiéu rong miéng hé .
Véi mong HM1 :
Khi thi cong bang thu cong :
a=b=24+203=3m
c=d=3+20,1=3,2m
Khi thi cong bang may : a=b=3,2m
c=d=32+20,375=3,95m

1900
1500

400}

1300, 475

3950
2400

475 1300}

SOO‘ 2400

3950

V6i hé mong HM2 :

Khi thi cong bang thii cong :
a=b=22+203=28m
c=d=28+20,1=3m

Khi thi cong bang may : a = b = 3m
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c =d=3+2.0,375 = 3,75m

1900
1500

400

950

1,300

4700
2200

1,300

950

2200

4700

Véi hd mong HM3(hé moéng cau thang may)
chiéu cao dit can dao bang mayla: 1,5+2=35m
Chiéu cao dat can dao bang thi cong 1a : 0,4 m
Khi thi cong bang thi cong :
a=475+2.0,3=5,35m
b=28+20,3=34m
c=535+2.0,1=555m
d=3,4+2.0,1=3,6m
Khi thi cong bang may : a= 15,55 m
b=3,6m
¢ =5,55+2.0,375=6,3m
d=3,6 +2.0,375 =4,35m

Véi hd mong HM4
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Khi thi cong bang thu cong :

a=b=15+203=21m
c=d=21+20,1=2,3m
Khi thi cong bang may : a=b=2,3m

Véi giang mong : chiéu sau cua hd dao giang mong 1a :Hg = 1,5m,

¢ =d=2,3+2.0,375= 3,05m

giang méng bxh=22x40cm

Bang 1-4. Thé tich dét cin dao

Cach thirc | H6 dao n a(m) b(m) c(m) d(m) | Hm) | V(m®

HM1 33 3.2 3.2 3.95 3.95 1.5 635
HM2 15 3 3 3.75 3.75 1.5 257.3

Dbao may HM3 1 5.55 3.6 6.3 4.35 3.5 82.6
HM4 2 2.3 2.3 3.05 3.05 1.5 21.61
Tong thé tich 996.5
HM1 33 3 3 3.2 3.2 0.4 126.9
HM?2 15 2.8 2.8 3 3 0.4 50.48
HM3 1 5.35 3.4 9.55 3.6 0.4 7.631
HM4 2 2.1 2.1 2.3 2.3 0.4 3.875
GM1 27 0.22 1 0.52 0.25 1.5 8.606
GM2 13 0.22 1.2 0.52 0.45 1.5 5.587
GM3 7 0.22 0.4 0.52 0 1.5 0.672
GM4 7 0.22 1 0.52 0.52 1.5 2.827

bao thu cong | GMS 7 0.22 0 0.52 0 1.5 0

GM6 7 0.22 1.2 0.52 0.45 1.5 3.008
GM7 7 0.22 0.4 0.52 0 1.5 0.672
GM8 5 0.22 1 0.52 0.25 1.5 1.594
GM9 1 0.22 1.45 0.52 0.7 1.5 0.569
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GM10 | 1 022 | 155 | 052 | 0.8 1.5 | 0.624
GM11 | 1 0.22 0 0.52 0 1.5 0
GM12 | 1 0.22 0 0.52 0 1.5 0
GM13 | 1 0.22 0 0.52 0 1.5 0
GM14 | 1 0.22 0 0.52 0 1.5 0
Tdng thé tich 213

Té chikc thi cong dao dit
1.22.4.2 Chon may dao dat

May dao dat dugc chon sao cho dam bdo két hop hai hoa gitra dac diém st dung
may vdi cac yéu td co ban cua cong trinh nhu :

- Cap dat dao , muc nudc ngam .

- Hinh dang kich thudc , chiéu sau hé dao .
- Piéu kién chuyén ché , chudng ngai vat .
Khéi luong dat dao , thoi gian thi cong .

Duya vao nguyén tic d6 , ta chon may EO-3322B1 ¢6 cac thong sb sau: g= 0,5m3
,R=7,5m;h=4,8m .V&i mdy da chon ¢c6 R = 7,5m — chiéu rong ranh t0i da 1a 1,4R
=10,5m, chi€u sau dao 16n nhat 1a 0,6R = 4,5m.

Bang 1-5. Thong ké thong s6 ky thuit may E0-3322B1
g(m®) | R(m) | h(m) | H(m) | Trong Lugng(T) to (gidy)
0,5 75 4,8 4,2 14,5 17

- 86 lidu may E0-3322B1 san xuét tai Lién X0 (cti) thude loai dan dong thuy luc.
- Dung tich gdu: q=0,5 (m3)

- Ban kinh dao 16n nhat : Rmax = 7,5 (m)

- Ban kinh dao nho nhat : Rmin = 2,9 (m)

- Chiéu cao nang 16n nhat : h=4,8 (m)

- Chiéu siu dio 16n nhat: H=4,4 (m)

- Chiéu cao may : ¢ = 1,5 (m)

- Tinh ban kinh dao 16n nhat tai day hd dao

Rmax =+ R* = (C+ H)?

Trong d6 : R2 =2 + (Rmax - )2 = 1,52 +(7,5-1,5)2 = 38,25 (m2)
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= Rpa' = 1,5+ 4/38,25-(1,5+115) =7,1(m)

sé hiOu m, y:e0-3322b1
-dung t¥hgCu: Q=0,5(m3)
-b,n k¥Yth ®uo I i n nhEt : r MAX=7,5 (M)
-b,n kYih ®u0 nha nhEt : r MIN=2,9 (M)
-chiGu cao neng I'i n nhEt :h =55 (m)
-chiOu s@u ®uo |i n nhEt : H=55(m)

—
€0-3322b1

REVESEVENEE SE VS EVESEIENE I SESENENEIE SE 2 SR Ve VE ST

l Rmax =7500
+

*X4ac dinh nang suat ctia may dao

3600.9.k ..k
kqt d g (m3 / h)

t ek

- Nang suat st dung cia may : N, =

Trong d6 : q : dung tich gau xuc, q=0,5 (ms)

’ Kq: hé s6 lam dﬁy gﬁu phu thudc vao loai géu, cép va do am cua dat (gﬁu nghich
dat kho) lay K4= 0,9

kt : hé sb toi cta vat liéu, 1ay kt = 1,2 (1,1+1,4)

Ky : hé s6 st dung thoi gian : ky = 0,8.

Tra bang c6 tox = 17(s) 1a thoi gian quay cta 1 chu ki

Tek = toe . K. Kguay= 17x 1,1 = 18,7(s): thot gian cua 1 chu ky
Kquay : hé sb phu thudc vao Qquay cin VO1 Qguay < 90°, Kqe=1

Kyt : hé s6 phu thudc vao diéu kién do dat ciia may K=1,1 khi dat d6
[én thung xe.
_ 3600 0,5 0,9 0,8_

—> N = 57, 75(m*/h
«d 12 187 S )

- Mot ca lam viéc tuong ing ciia may la 8 gio :
Nea = 57,75x 8 = 462 (m*/ca).
- Vay s ca may can thiét dé dao xong khéi luong dat mong & trén la:

n= 874,16/ 462 =~ 1,89 ca.
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- Hi¢u qué st dung méy dao phu thudc viée t6 chtrc 1am viéc dong bo véi phuong
tién van chuyén (xe tai tu d6) — so lugng xe chon phai dam bao cho may xtc lam viée
lién tuc, tai trong xe phai 1a boi sd cua dat xuc dy gau.

sé hiGum, y:e0-332201
-dung t¥hgQu: Q=05(m3)
-b,nk¥ih ®uo I nnhEt : r MAX=75 (M)
-b,n kYih @0 nha nhEt : r MIN=2,9 (M)
-chiGu cao néng | n nhEt :h=55(m)

B -chiQu sCu ®uo I nnhEt : H=55(m)

XE BEN HYUNDAI HD270

®éng c- Diesel,4kd,t " ng , p,6xilanh /@\
c«ng sut: 250(335)/2000 KW(HP)ir pm €0-332201
Tfitréng:12,6tEn - —
thOt¥h thing:9,6m3 H M ﬂ%
TN =
xww&/xw«/xwwwx/x&%x&mx&%x&/x&%‘ NN f 1717 ‘»g%%

-090 / /
X
! |
X X
1% XX VXX X/

=

DAO VA VAN CHUYEN BAT BANG MAY

1.22.4.3 Chon méy véan chuyén dét

Do vi€e sir dung lai dat dao dé 1ap hé mong va dat nén, nén dat dao 1én phai dugc
tap két xung quang hé moéng dao sao cho vira dam bao an toan vura thuan tién trong thi
cong va giam t6i da viéc trung chuyen dat khong can thiét nham 1am giam gia thanh
thi cong cua cong trinh. Khoang cach d6 dat < 2km

Tinh toan khéi luong bé tong 16t mong va bé tong mong

Bang tinh toan khdi lugng bé tong méng — giang méng — cd cot

Thiét ké tuyén di chuyén khi thi cong dat bang may dao

Theo trén , chon may dao gau nghich EO-3322B1 , do d6 may di chuyén giat lui
ve€ sau . Tai moi vi tri dao may dao dén xudng cot da dinh , xe chd dat cho san & bén
canh , cir moi1 lan day gau thi may dao quay sang do ludén 1én xe van chuyén .Chu ki
lam viéc cua may dao va 6 t6 van chuyén dugc tinh toan theo trén la khdp nhau dé
tranh 1ang phi thoi gian cdc may phai cho nhau .

Tuyén di chuyén ciia may dao duoc thiét ké dao timg dai gan nhau ; may dao di
giat lui hai bén canh ngan cua cong trinh ( Chi tiét xem ban vé thi cong dao dat ).

* Tiéu nudc va ha muc nudc ngdm

Vi muc nude ngdm nam siu hon so v6i hd dao ,cong trinh nam trong khu vuc da
c6 hé thong thoat nudc duogc thi cong hoan chinh . Nén trong qua trinh thi cong dao dat
va hd moéng ta khong can quan tim dé giai phap tiéu nudc ngam va nudc mat ma chi

can chd ¥ bo tri may bom dy phong dé bom thoat nudc mua G dong lai trong cac hd
mong khi can thiét .

* Sy ¢b thuong gap khi thi cong dao dat
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Pang ddo dat gap troi mua to 1am cho dat bi sut 10 xudng day méng . Khi tanh
mua nhanh chéng 1ap hét chd dat sap xudng , ltc vét dat sap 16 can trir lai 15cm day hd
dao so voi cos thiét ké . Khi boc bo 16p dat trir lai ndy dén dau phai tién hanh lam 1ép
16t méng bang bé tong gach v& ngay dén do .

Can c6 bién phap ti€éu nudc bé mat dé khi gdp mua , nudc khong bi chdy tir mat
dén day ho dao . Can lam ranh & mép ho dao dé€ thu nudc , phai c6 ranh con trach
quanh ho méng dé tranh nudce trén bé mat chay xuong ho dao .

Khi ddo gip ¢4 mo cdi chim hodc khéi ran nam khong hét day mong thi phai pha
b6 dé thay bang 16p cat pha da dam rdi dam ki lai dé cho nén chiu tai déu .

*So dd t6 chuc thi cong dao dat mong

Do viéc sir dung lai ddt dao dé lap hé mong nén ddt dao 1én phdi dwoc tip két

cung quanh hé méng dao sao cho vira dam bao an toan , vira thugn tién cho thi cong

va gidm téi da viéc trung chuyén dat khéng can thiét nham giam gid thanh thi céng
cho cong trinh .

Sau khi dao ho mong bcfng thu cong va sua lgi hé mong cho bcing phéng , dung
cao trinh thiét ke , dong thoi thi cong lop bé tong 6t bang da 4x6 .Sau khi chuan bi
xong ho mong thi bat dau thi cong dai coc .

1.22.5 Céng tac phd diu coc va dé bé tong méng va do bé tong lot.
1.22.5.1 Cong tac pha dau coc.

Sau khi hoan thién hd mong bang thii cong dén dau ta tién hanh do bé tong 16t t&i
dé . Qua trinh dap bé tong dau coc dugc tien hanh sau khi d6 bé tong 16t .

- B¢ tong dau coc duoc pha boé mdt doan dai 30cm . Yéu cau ctia bé mit bé tong
dau coc sau khi pha bé phai c6 d0 nham , phai v¢é sinh sach s€ bé mat dau coc trudce
khi d6 bé tong dai .

- Phan dau coc sau khi dap bo phai ngam vao dai mot doan 15cm va mdt doan
thép tro ra sau khi dap bé tong dau coc la 30cm

+Khdi lwong bé tong dau coc:

V = Fege N o Nege = 0,3.0,3.0,3.402 = 10,854(m°)

Huéng phé bé téng dau coc trang v6i hudng d6 bé tong mong , trude khi khoan
ta tien hanh cat vong quanh coc tai vi tri két thiic pha dau coc dé khi tién hanh khoan
phé dugc dé¢ dang va mat két thuc khoan pha dau coc twong doi bang . Sau khi pha
xong bé tong thi tién hanh bé thép cho nghiéng ra xung quanh . Tién hanh boc xuc phé
thai do dén noi quy dinh .
1.22.5.2 cong tac do bé tong 16t mong

Sau khi tién hanh bé tong 16t dén dau ta tién hanh dap bé tong dau coc dén do
theo ding hudng do bé tong 1ot

bé tao nén 1op bé tong tranh nudc ban, déng thoi tao thanh bé mat bé'mg phéng
cho cong tac cot thép va cong tdc van khuon dugc nhanh chdong, ta tién hanh d6 bé

tong lot day 100, da (40x60)mm mac 100# sau sau khi nghiém thu xong hé dao dat
yéu cau. Po rong ra hai bén ddy dai mdi bén 10cm , dung may tron bé tong tai hién

SVTH: PONG MINH QUYEN 95
Lép : XDL 902



TRUONG PAI HOC DAN LAP HAI PHONG GVHD: DPOAN VAN DUAN

truong van chuyén vat liéu bang xe cai tién trong pham vi 30m.va bao dudng ding quy
dinh

B¢ tong lot mong , giang moéng cd khéi‘luqng nho , cudng do thap nén duoc dd
thu cong ( Khoi lugng bé tong 16t da tinh ¢ phan trén )

Vit 16t = 33,215 + 5,309 = 38,524 (m?)

Chon may tron bé tong qua 1€ c6 ma hiéu SB-30V dé thi cong bé tong 16t mong

va thi cong xay trat, bé tong cdt hoac dam san, san dudng sau nay:
S6 .v | Thoi gian tron

V/phat giay
SB-30v 250 165 20 60

M3 hiéu | Dung tich(lit) | Xuat liéu(lit)

Ning suat ciia may tron qua 1é
N = Viiuich -Ki.Ko.n
Trong d6 : Viguicn = Vi = 1651 = 0,165 (m°)
ky = 0,7 : 1a hé s thanh phan bé tong .
k,= 0,8 : 12 hé s6 sir dung mdy tron theo thoi gian .
_ 3600

ck

n 1a s6 mé tron trong 1 gio .

Tek = tagvao + tiwon + tdéra
t4s vao = 208 : 12 thoi gian d6 vat liéu vao thing .
tion = 60s : 12 thot gian tron bé tong .
t4a = 20s : 1a thot gian do bé tong ra .
Vay Ty =20+ 60 + 20 = 100s

n=9%9_ 36(me/m)
100

P N= 0165 0,7 0,8 36= 3,326 (m*h)
Viy ding 1 may tron thi thoi gian tron hét luong bé tong 16t mong 14

_ Vo _ 38,524

= e~ 116(Ei) » 12 (gid)

* Thao tac tron bé tong bang may tron qua 1é trén cong truong

+ Trudce tién cho may chay khong tai mot vai vong ro1 do cot li¢u vao tron deu ,
sau d6 do nudc vao tron déu dén khi dat duoc do déo .

+ Kinh nghiém trdn bé tong cho théy réng dé c6 mot mé tron bé tong dat dugc
nhiing tiéu chuan can thiét thuong cho may quay khoang 20 vong . Néu sb vong it hon
thi cuong d6 va ning suat may sé giam . Bé tong dé bi phan tang .

+ Khi tron bé tong & hién trudng phai luu ¥ : Niru dung cat 4m thi phai 14y luong
cat ting lén . Néu do am cua cat ting 5% thi khéi luong cat can ting 25, 30% va
lugng nudce phai giam di .
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* Trinh ty thi cong bé tong 16t mong.

Tron bé tong dung cap phdi cho xe cai tién chd dén vi tri d6. Hudng do tring véi
hudng hoan thi¢n mong bétong, d6 thanh mot 16p va tién hanh dam chat theo dung yéu
cau k¥ thuat.

Phuong phap dam.

- Pam bé tong 16t bang may dim chin dong mit (dAm ban), thoi gian dAm mot
chd véi dam ban 1a tir (30 + 50) s.

- Khi dam bé téng bang dam ban phai kéo tir tir va dam bao vi tri dé giai ddm
sau ap lén giai dam trudc mot khoang tir (5 + 10) cm

+Luya chon bién phap thi cong bé tong moéng, giding mong

-. Tinh toan khéi lwong bé tong moéng, giang mong
D3 tinh toan & phan trén :

Vit = 225,824 m®
Vbt gifing = 9,610 m3

* Lua chon bién phap thi cong bé tong méng, gidng mong

Hién nay dang ton tai 3 dang chinh vé thi cong bé tong :

+ Thi cong bé tong thu cong hoan toan .

+ Thi cong bé tong ban co gidi .

+ Thi cOng co gidi

Thi cong bé tong thi cong hoan toan : Pbi v6i cong trinh it quan trong , yéu cau
chat lugng bé tong khong cao , cong trinh khong c6 di€u kién sir dung bé tong bang
may , chi dung khi khéi lugng bé tong nho .

Thi cong bé tong ban co gidi 1a tron tai cong trinh va d6 thi cong . Bé tong dugc
van chuyén dén cong trinh bang xe cut kit va xe cai tién ...bi€n phap thi cong dugc
dung pho bién hién nay doi voi nhing cong trinh ¢6 khoi lugng bé tong nho . Phuong
phap nay cho gia r¢ hon bé téng thuong pham , nhung ddi voi nhitng cong trinh ¢6

kh01 luong bé téng 10n , yéu cau vé tién d6 nhanh thi bién phap thi cong nay chua phai
1a t6i wu nhat .

B¢ tong thuong pham dang duoc nhiéu don vi sir dung t6t . Bé tong thwong pham
¢6 nhiéu wu diém trong khau bao dam chat lugng va thi cong thuén loi . Bé tong
thuong pham két hop véi may bom bé tong 1a mot to hop rat hiéu qua . Vé mat chat
luong thi viéc sir dung bé tong thuong pham khé 6n dinh .

Hién nay trén khu vuc thi cong cong trinh dd c6 nhiéu noi cung cap bé tong
thwvong pham voi khéi lwong ngay 1én téi 1000m3 . Mit khac khéi luong bé tong
mong va giang mong kha 16n , phuong 4an dao mong 1a dao thanh hd nén viéc van
chuyén bé tong bang thu cong rat kho khan .

Tir nhitng phén tich trén , dé dam bao thi céng dung tién do cling nhu chit luong
két cau cong trinh va co gidi hod trong thi cong ta chon phuong an thi cong bé tong
bang bé tong thuong pham két hop may bom bé tong 1a hop 1i hon ca .
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KYch thic ThO tYch
TT Néi dung c«ng viOc n Dui| Réng |[Caol. . Toun
@ | m | [T pncn
1 | B?t«ng lat ®ui méng ®, 4x6 M100
Méng M1 33 2.6 2.6 0.1 | 22.308
MéangM?2 15 2.4 2.4 0.1| 8.640 33.215
MéangM3 1 4.95 3 0.1 1485
MéangM4 2 1.7 2.3 0.1] 0.782
2 [B?t«ng lat gi»ng méng ®, 4x6 M100
GM1 27 1.6 0.42 0.1 1.814
GM2 13 1.8 0.42 0.1 0.983
GM3 7 11 0.42 0.1] 0.323
GM4 7 1.7 0.42 0.1 | 0.500
GM5 7 0.6 0.42 01| 0.176
GM6 7 1.7 0.42 0.1 | 0.500
GM7 7 1 0.42 0.1]| 0.294 5.309
GMS8 5 1.6 0.42 0.1 0.336
GM9 1 2.05| 042 0.1 ]| 0.086
GM10 1 2.05| 042 |0.1| 0.086
GM11 1 1.8 0.42 0.1 0.076
GM12 1 1 0.42 0.1] 0.042
GM13 1 0.8 0.42 0.1]| 0.034
GM14 1 14 0.42 0.1 0.059
3 B2 t«ng ®pi mang ®, 1x2 M300
Méng M1 33 2.4 2.4 0.8 | 152.064
MéangM?2 15 2.2 2.2 0.8 | 58.080 | 225.824
MéangM3 1 4.75 2.8 0.8 | 10.640
MéngM4 2 15 2.1 0.8 5.040
4 B t«ng gi»ng mang ®, 1x2 M300
) 27 14 0.22 04| 3.326
GM2 13 1.6 0.22 0.4 1.830
GM3 7 0.9 0.22 0.4 | 0.554
GM4 7 15 0.22 04| 0.924
GM5 7 0.4 0.22 0.4 0.246
GM6 7 15 0.22 04| 0.924 9.610
GM7 7 0.8 0.22 0.4 0.493 '
GMS8 5 14 0.22 0.4 ] 0.616
GM9 1 1.85| 0.22 04| 0.163
GM10 1 1.85| 0.22 04| 0.163
GM11 1 1.6 0.22 04| 0.141
GM12 1 0.8 0.22 0.4 | 0.070
GM13 1 06| 022 |04] 0.053
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GM14 1 12| 022 04| 0.106

1.22.5.3 Tinh toan van khuén ,c6t thép va db bé tong moéng
*Tinh toan van khuon
+ Lwa chon phuong 4n cop pha méng, giing mong

Cop pha cay chdng va san cong tac chiém mot ty trong cac trong cong tic bé
téng . cop pha cdy chdng va san cong tac chiém mot phan kinh phi 16n trong tong chi
phi xay dung cong trinh. Chét luong cdp pha , cot chéng anh huong truc tiép dén chat
luong bé tong cbt thép. Vi vay , lya chon phuong an cop pha , cot chong va san cong
tac phu hop véi ting cong trinh, Timg diéu kién cu thé.

- Néu ta sir dung van khudn gb
Giai phép str dung van khudn cho cong trinh nay 1a khong kha thi vi :

+ Khbi luong thé tich gb dung cho thi cong van khuén da giao, cay chbng 1a l6n
kho c6 thé dap tng duoc mot khéi lugng go l6n nhu vay. Mat khac Cong trinh nam o
thanh phd nén viéc ché tao va van chuyén cop pha tir noi khai thac, san xuat vé t6i
cong trinh doi hoi chi phi rét cao.

+ S 1an luan chuyén cdt pha it nén chi phi dat

+ Mt khac do yéu cau bao vé mdi trudng nén phai han ché dung van khuén gb
deé gop phan bao vé rung.

+ Tinh hut nudc cao

Song van khuén gb ciing c6 mot s6 wu diém nhu dé tao nhiéu kiéu dang cau kién
phuc tap, st dung dat hi€u qua cao doi vdi cac cong trinh nhoxay dung don 1é va ¢ xa
trung tam. duong xa van chuyén kho khan.

- Néu ta str dung van khuon kim loai
-Uu diém:

+ CO tinh “van nang”, dugc lip ghép cho cac ddi tugng két cdu khac nhau: méng
khoi 16n, san, dam, cot, bé ...

+ Trong lugng cac van nho, tam nang nhat khoang 16kg, thich hop cho viéc van
chuyén lap, thdo bang thu cong.

+ Heé s6 luan chuyén 16n do d6 s& giam duoc chi phi van khudn sau mot thoi gian
su dung.

+ Cac dic tinh ky thuat cia tim van khuon dugc néu trong bang sau:
Bang dac tinh k¥ thuat cua tdm khuon phang :

-Nhuoc diém :

+ Vi cop pha thép duoc san xuat dong loat theo khich thudc dic trung nén khi
gip cac két cau kién trac phire tap thi khong thé thi cong dugc.

+ Van khu6n kim loai gia thanh cao do véy ta phai tang s6 1an luan chuyén dé
gidm di gia thanh chung. Do vay chi c6 thé c6 191 khi thi cong nhiing cong trinh 16n,
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hay cong trinh gém nhiéu hang muyc, cong trinh & gan trung tdm dé giam chi phi
chung, con cac cdng trinh nho, don 1¢ , xa trung tdm thi khong nén st dung vi hiéu qua
khéng cao

+Chon loai van khuodn:

Tir nhitng phan tich trén va dya vao dic diém cong trinh va don vi thi cong ta
chon van khuon kim loai 1a hop 1y nhat vi.

Vi cong trinh nim trong khu quy hoach gom nhiéu hang muc thi céng song song,
lién tuc nhau nén van khuén dung phai c6 sd lan luan chuyén cao dé giam gia thanh
cung nhu giam chi phi kho bao quan van khuén. Mt khac de dam bao cho bé tong dat
chat lwong cao thi hé thdng ciy chéng ciing nhur van khuén can phai dam bao do cung,
6n dinh cao.

Hon nita dé day nhanh tién d6 thi cong, mau chéng dua cong trinh vao str dung
thi cay chong ciing nhu van khudn phai dugc thi cong lap dung nhanh chéng, thoi gian
thi cong cong tac nay anh huong rat nhiéu dén tién do thi cong khi mat bang xay dung
rong 16n, do vy cay chong va van khuodn phai co tinh chét dinh hinh.

Do vay viéc sy dung van khuon kim loai lam chu dao va két hgp véi van khudn
g0 cho nhiing két cau, nhitng kich thudc ma van khuén kim loai khong thé thi cong
dugc 1a hop 1y hon ca thod man céc yéu cau dat ra.

ChonVan khuon thép dinh hinh dugc lién két v6i nhau bang cac khod chit U
thong qua céc 10 trén cac suon. Bo van khudn bao gom :

+ Céc tdim khuén chinh.
+ Céc tAm goc (trong va ngoai).
+ Céc phu kién lién két : moc kep chit U, chét chir L.

+ Thanh chdng kim loai.

Bang 1-6. Thong ké mét so kich thwéc van khuén dinh hinh
Rong Dai Cao Momen quan tinh | Momen khang Udn
(mm) (mm) | (mm) (cm?) (cm®)

300 1800 55 28,46 6,55
300 1500 55 28,46 6,55
220 1200 55 22,58 4,57
200 1200 55 20,02 4,42
150 900 55 17,63 4,3
150 750 55 17,63 4,3
100 600 55 15,68 4,08
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* Tinh toan cop pha mong, giang mong

+. Tinh toan c6p pha méng

a) Tinh toan c6p pha méng

s-énngang

chéng xi*n

sn

s-én ®eng

Hinh 1-7. - So' do tinh toan :

vk thbp

f

s ®a tYh vk ®uimang

~ Van khu6n dung loai van thép dinh hinh Viét Trung tiét dién 55x200x1200 1a
tam chinh co W =442 em®.

Chon xa sudn ngang tiét dién 8x8cm ,suon ding tiét dién 80x10 cm.

- Tai trong tinh toén :

Bang 1-7. Tai trong tic dung Ién c6p pha thanh méng

He¢ so6 vot

STT Tén tai trong Cong thirc tai e i
n kG/m? | kG/m?
1 ap luc bé tong méi d6 q° = g.H= 2500.0,8 1,2 2000 2400
2 Tai trong do dAm bé tong | gy = 200kG/ m? 1,3 200 260
3 Tai trong do do bé tong 0 = 400kG / m? 1,3 400 520
4 Tong tai trong g= g, + max(q,;ds,) 2400 2920

-Tinh toan theo diéu kién chiu luc ctia cop pha :

Goi khoang cach gilra cac sudon ngang la lg,, coi van khuén méng nhu dam lién
tuc v&i cac goi tya la suon ngang. Ta c6 so do tinh:

- Tai trong tinh toan tac dung 1én 1m dai van khuon la :
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q' = q".b= 2920’ 0,2= 584kG/m
- Momen 16n nhat trong van khuén 13 :

tt I 2
= le—om£ RW.g

Trong do:
+R: Cudng do cua van khudn kim loai R =2100 (Kg/cm?)
7=0,9 - hé s diéu kién lam viéc

+W: M& men khang udn cta van khudn, b =20 cm ta c6 W = 4,42 (cm®)

=119,6(cm)

Tardé - 1, < \/10.RW.7: \/10.2100.4,42.0,9

Oy 5,84

Chon I, =50 cm
- Kiém tra ¢ vong cua van khuon:

Do vong f dugc tinh theo cong thuec :

tcy 4
—_ qblsn

128E.J
- Téi trong tiéu chuan tac dung 1én 1m dai van khudn 12 :
gy = q°.b= 2400" 0,2= 480kG/m
V6i thép ta co: E =2,1.10° Kg/cm?; J = 28,46 cm”

B 4,8x50"*
128x2,1.10° x 20,02

=0,0056

Do vong cho phép :

[f]:i| :ix5ozo,125
400 400

Ta thay: f < [f], do d6 khoang cach giita cac sudn ngang bang lg, = 50 cm 13 dam
bao.

- Tinh to4n sudn ngang cp pha méng va khoang cach sudn ding

So do tinh todn :

Tinh toan sudn ngang nhu mot dam lién tuc nhiéu nhip va nhén cac suon dung
lam goi tua .

Khoang cach giira cac swon diung la Ly
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-T4ai trong tac dung :
as, = q*.L,,=2920 x 0,5 = 1460(kG/m)
Gia thiét suon ngang c6 tiét dién 8x8 cm .
-Tinh toan theo diéu kién chiu luc ctia suon ngang :

- Momen 16n nhat trong van khuén 13 :

qsw ] sd
M £ W

- Khoéang céch gitra cac thanh suon dung 1a :
10.sJw

bat qs,

Trong do :
[s]= 150kG/cm?

/10.150.83
Vay : L, £ ,][—————=93,63(cm
ay < 14.6.6 (cm)

Chon L, =80 cm .
* Kiém tra theo diéu kién do vong :
= Ontow - Ly
128E.J 400
Véi g6 co
E : m6 dun dan hoi E = 1,1.10°(KG/cm?)

oA - b.h® _ g
J: m6 men quén tinh J= == =341,3 cm*
12 12

s = g°.L,, = 2400" 0,5= 1200kG/m= 12kG/cm
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12" 80" 80

= = O,l< —= 0,2
128" 1,1.10°.341,3 400

Thoa man diéu kién vé bién dang . Vay suon ngang co6 ti€t dién 8x8 va khoang
cach gitra cac suon ding la 80cm la ddm béo .

+ Tinh kich thudc suon ding:

Coi suon dung nhu dam goi tai vi tri cdy chong xién chiu luc tap trung do sudn
ngang truyén vao.

- Chon sudn dung bang gb nhém V. Dung 2 cdy chong xién dé chéng sudn ding
O tai vi tri c6 suon ngang. Do d6 suon dung khong chiu uon — kich thudc suon dung
chon theo cau tao: bxh = 8x10cm.

* Tinh toan cop pha giang mong

Cong trinh chi c6 mdt loai giang méng c6 kich thiroc 13 220x400mm .Khi lap
dung can phai c6 bu 16ng chong phinh .

Theo chiéu cao thanh giang ta chon 1 tdm 2 tam (200x1200) xép ndm ngang theo
chi€u cao dai gidang mong .

Nhitng chd nao bi hd, thiéu van khuon ta bu vao bang nhitng tim van gd hoic
nhirng tam van khuon khac cho kin tuy theo yéu cau thuc té.

Van khudn trong giing méng

miOng
nNp ®ang
V. nkhu«nthunh /

%i%i%ﬁ%g%

ZOO1 220 200

- So dd tinh toan
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Hinh 1-8. So' d6 tinh cop pha giing méng nhw dim
lién tuc nhieu nhip:

kS 5 S S
{ L { L | L { L |
M
% NS NS\
AN N P N
| L | L { L | L l
- Tai trong tinh toan
Hinh 1-9. Tai trong tac dung Ién cop pha giing
maong
_ Hé s6 vuot tai qtc Ot
STT Tén tai trong Cong thuc 5 5
n kG/m kG/m
1 ap luc bé tong méi d6  |ay = g.H= 2500.0,4 1,2 1000 | 1200
2 | Taitrong do dam bé tong | gy = 200kG/m? 1,3 200 260
3 Tai trong do d6 bé tong q; = 400kG/m? 1,3 400 520
4 Téng tai trong q= g, + max(d,;q,) 1400 | 1720

+Tinh toan cop pha theo kha nang chiu luc
Got khoang cach gitra cac nep dung 1a L, coi van khuén méng nhu dam lién tyc
Vo1 cac goi tua 1a nep ding.
- Tai trong tinh toan tac dung lén Im dai van khuén 1a :
qt = q".b= 1720" 0,4= 688KG/m
- Momen 16n nhat trong van khuén 13 :
M, = B Ly RW.g
10
Trong do6:
+ R: Cudng d6 cua van khudn kim loai R =2100 (Kg/cm®)
7=0,9 - h¢ s6 diéu kién lam viéc
+W: M6 men khang udn cia van khuon, b =40 cm
taco W = 2.4,42 = 8,84(cm®)

10RW  [10.2100.8,84.0,9
o 6,88

Tu dé > L \/ =155,83(cm)

Chon L = 60cm
+ Kiém tra 6 vong cia van khuon:

Do vong f dugc tinh theo cong thuec :
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N
128E.J
- Tai trong tiéu chuan tac dung 1én 1m dai van khuoén 13 :
gy = q°.b=1400" 0,4= 560kG/m
V6i thép ta co: E =2,1.10° Kg/cm?; J = 2.20,02 = 40,04 cm*
5,6 x 60*

f= A — 0,067
128x2,1.10° x 40,04
D3 vong cho phép :
[f]=—~ =1 x60=015
400 400

Ta thay: f < [f], do d6 khoang cach giira cac sudn ngang bang lg, = 60 cm 1a dam
bao.
* Kiém tra tiét dién thanh nep dung
Nhitng thanh chéng dugc bd tri chdng & 2 dau cua thanh nep dimg nhu vay so dd
tinh cua thanh nep ding dugc tinh toan nhu 1 dam don gian véi nhip 1 = 0,4m:

So @b tinh toan nep dirng

/Q_
AR RARNRRRRR
A | X

| |
™~ L

q.f/8

* Tinh toan theo kha nang chiu luc

Tai trong tinh todn :
g, = q".b=1720" 0,4= 688kG/m

Véi kich thudc thanh nep dung chon theo cAu tao bxh = 8x8cm ta di kiém tra
diéu kién chiu luc :

Bl
Ta c6 Mpa = o I/8 = 688.0,4%/8 = 13,76 kG.m

2
W = %z %= 85,33cm’; [s ]= 150kG/ cm?

Do d6: %’ = 16,12kG/cm’ £ [s | 150kG/ cm? P Dam bdo kha ndng chiu lyc

* Kiém tra theo di€u kién d0 vong
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tc 14
fo 5.q, | £ [F]
384.E.J

Trong d6 : qF = g°.b= 1400" 0,4= 560kG/m

3 4
Véi thép ta ¢ E =2,1.106 Kg/em2: 1 = 20 = & _ 341 3q0ms
2 1
4
__ 5080 _ 4155 cm< ] k= % = 0,150m
384.2,1.10°.341, 33 400 400

Thoa mén diéu kién do vong
Vay kich thudc tiét dién thanh nep ding nhu trén chon 1a hop 1y
* Tinh toan cop pha c6 mong
Thiét ké van khuon cho ¢6 mong toan bo cong trinh o kich thude : (0,4x0,4x1)m
+ Canh 0,4m : Str dung 2 tim véan khuon cé kich thudc (200x1200) , duge dit thang
ding .
- Nhitng chd nao bi hd , thiéu van khudn ta bii vao bang nhimng tim vangd hoic nhiing
tam van khudn goc trong hay ngoai cho kin tuy theo yéu cau thyc té
* Tinh toan van khuon c6 mong
- So d6 tinh toan

Tinh toan van khuoén c6 méng nhu mdt dam lién tuc nhiéu nhip nhan cac gong lam goi

tua .
so' d0 tinh toan c6 mong
V,n khu«n caeming g«ng cemang
Bang 1-8. T4i trong tic dung
o A , Hé s6 vuot tai qtc Ot
STT Tén tai trong Cong thtrc 5 5
n kKG/m® | kG/m
1 ap luc bé tong méi d6  |ar = g.H= 2500.0,4 1,2 1000 | 1200
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2 | Taitrong do dam bé tong | gy = 200kG/m? 1,3 200 260
3 Tai trong do d6 bé tong q; = 400kG/m? 1,3 400 520
4 Téng tai trong q= g, + max(d,;q,) 1400 | 1720

-Tinh theo kha nang chiu luc
Kiém tra cho 2 tim véan khuén kich thuéc 200x1200
Tai trong tinh toan :
gt = g'.b=1720" 0,4= 688kG/m
R
™10
Trong d6 W = 2. 4,42 = 8,84 cm®

g =0,9 : Hé s6 diéu kién lam viéc do van khuon bang thép .

£ RgW

bl £

= 155,83cm

tt

Ay
Chon 1y = 40cm

* Kiém tra theo di€u kién dg vong

10RgW 10.2100.0,9.8,84
bl £

Do vong f dugc tinh theo cong thire :
Ay’
128E.J
- Téi trong tiéu chuan tac dung 1én 1m dai van khuon 13 :
q°= q°b= 1400" 0,4= 560kG/m

Véi thép ta co: E =2,1.10° Kg/cm?; J = 2. 20,02 = 40,04 cm*

4
= 5’6'4(2 :0,00133<[f]:|—g:5—0=0,125
128.2,1.10°.40,04 400 400
Ta thay: f < [f], do d6 khoang céch giita cic gong bang 1, = 40 cm 1a dam bao.
tang tén cu kién kich thudc s0 luong dién tich tong
chu vi H dién tich cla clia (m2)
a b (m) (m2) chu kién cAu kién
bM1 2.4 2.4 0.8 7.68 33 253.44
DAI DPH2 2.2 2.2 0.8 7.04 15 105.6 380.72
MONG DH3 4.75 2.8 0.8 12.08 1 12.08
DH4 1.5 1.5 0.8 4.8 2 9.6
GM1 1.8 0.22 0.4 1.44 27 38.88
GM2 2 0.22 0.4 1.6 13 20.8
GM3 1.2 0.22 0.4 0.96 7 6.72
GIANG GM4 1.9 0.22 0.4 1.52 7 10.64
MONG GM5 0.8 0.22 0.4 0.64 7 4.48
GM6 19 0.22 0.4 1.52 7 10.64 116.7496
GM7 1.2 0.22 0.4 0.96 7 6.72
GM8 1.8 0.22 0.4 1.44 5 7.2
GM9 2.25 0.22 0.4 1.8 1 1.8
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GM10 2.25 0.22 0.4 1.8 1 1.8
GM11 2.512 0.22 04 2.0096 1 2.0096
GM12 1.8 0.22 0.4 1.44 1 1.44
GM13 1.525 0.22 0.4 1.22 1 1.22
GM14 3 0.22 0.4 2.4 1 2.4

* Cong tac cot thép mong, giang mong
+. Yéu cau k¥ thuét :
Gia cOng:

- Ct thép trudce khi gia cong va trude khi d6 bé tong can dam bao: Bé mit sach,
khong dinh bun dat, khong c6 vay sat va cac 16p gi.

- Cot thép can dugc kéo, udn va nan thang.

- C6t thép dai méng dugc gia cong bang tay tal xuong gia cong thep cua cong
trinh . St dung vam dé uén sit. Str dung san hodc cua dé cat sat Cac thanh thép sau
khi chat xong dugc budc lai thanh bo cung loai c6 danh dau sb hiéu thép dé tranh
nham 1an. Thép sau khi gia cong xong duoc van chuyén ra cong trinh bang xe cai tién.

- Cac thanh thép bi bep , bi gidm tiét dién do lam sach hoac do cac nguyén nhan
khac khong vuot qua gidi han duong kinh cho phép 1a 2%. Néu vuot qua gidi han nay
thi loai thép d6 dugc sur dung theo dién tich tiét di€n con lai.

- Cat va ubn cbt thép chi duge thuc hién bang cac phuong phap co hoc. Sai sd
cho phép khi cat, uén 1ay theo quy pham.

- No61 bude cot thép:
+ Viéc noi budc cot thép: Khong noi ¢ cac vi tri ¢6 ndi luc 16n.

+ Trén 1 mat cat ngang khong qua 25% dién tich tong cong cot thép chiu luc
duoc ndi, (v thép tron tron) va khong qua 50% doi vai thép gai.

+ Chiéu dai ndi budc cot thép khong nho hon 250mm véi cdt thép chiu kéo va
khong nho hon 200mm ¢t thép chiu nén va dugc lay theo bang cua quy pham.

+ Khi n6i bude cot thép vung chiu kéo phai dugc udn moéc(thép tron) va khong
can udn moc vadi thép gai. Trén cac moi nd1 bude it nhat tai 3 vi tri.

Lap dung:

- Cac b phan lap dung truge khong gay tré ngai cho bo phan lap dung sau,qcén
cO bién phdp on dinh vi tri c6t thép dé khong gay bién dang trong qué trinh d6 bé
tong.

- Theo thiét ké ta rai 1op cot thép dudi xudng trude sau d6 rai tiép 16p thép phia
trén va budc tai cac nat giao nhau cua 2 16p thép. Yéu cau la nt budc phai chac khong
dé cot thép bi 1éch khoi vi tri thiét ké. Khong dugc budc bo nut.

- Cbt thép duogc ké 1én cac con ké bang bé tong mac 100 # dé dam bao chiéu day
16p bao v¢. Cac con ké nay co kich thudc 50x50x50 dugc dat tai cac goc cia mong va
& gitra sao cho khoang cach giita cac con ké khong 16n hon 1m. Chuyén vi cua timg
thanh thép khi lap dung xong khong dugc 16n hon 1/5 duong kinh thanh 16n nhat va
1/4 duong kinh ciia chinh thanh ay. Sai s6 ddi v6i cot thép mong khong quéa + 50 mm.

SVTH: PONG MINH QUYEN 109
Lép : XDL 902



TRUONG PAI HOC DAN LAP HAI PHONG GVHD: DPOAN VAN DUAN

- Céc thép chd dé lap dung cot phai duoc lip vao trude va tinh toan do dai cho
phai > 20d.

- Khi ¢c6 thay ddi phai bao cho don vi thiét ké va phai dugc sy déng ¥ méi thay
doi.

- C6t thép dai mong duoc thi cong truc tiép ngay tai vi tri cua dai. Cac thanh
thép duoc cat theo dung chiu dai thiét ké, dung ching loai thép. Ludi thép day dai la
ludi thép budc véi nguyén tac giong nhu bude cot thép san.

- Bam bao vi tri cac thanh.

- Bam bao khoang céch giira cac thanh.

- Pam bao sy 6n dinh ciia ludi thép khi d6 bé tong.

- Sai léch khi lap dung cot thép 1ay theo quy pham.

- Van chuyén va lap dung cdt thép can:

+ Khong 1am hu hong va bién dang san pham cbt thép.

+ Cot thép khung phan chia thanh bo phan nhé phi hop phuong tién van chuyén.

*Thi cong gia cong cot thép

- Cit, udn cdt thép dung kich thude, chiéu dai nhu trong ban v&.

- Khi cat thép can cha ¥ cat thanh dai trudc, ngan sau, dé giam t6i da luong thép
thtra.

- Viéc gia cong cdt thép duogc thuc hién tai xudng gia cong trén cong trudng

* Thi cong lap dung cot thép

- Xac dinh tim dai theo 2 phuong. Lap dung cot thép truc tiép ngay tai vi tri dai
mong.

- Trai cbt thép chiu luc chinh theo khoang cach thiét. Trai ¢t thép chiu lyc phu
theo khoang cach thiét ke Dung day thép budc lai thanh ludi sau d6 lap dung cot thép
cho ctia dai. Cot thép giang duoc to hop thanh khung theo dung thiét ké dua vao lip
dung tai vi tri van khuon.

- Duing céc vién ké bang BTCT c6 gin rau thép budc dam bao dung khoang cach
dpy-

- - Vige lap dung cét thép mong duoc thuc hién tai xuong gia cong cbt thép sau d6
cot thép dugc van chuyén bang thu cong dat vao ting mong.

* Nghiém thu c6t thép

+ Trudc khi tién hanh thi cong bé tong phai 1am bién ban nghiém thu cbt thép
gom co:

- Can b6 ky thuat cua don vi chu quan truc tiép quan ly cong trinh(Bén A) - Can
bd k¥ thuat cua bén trang thau(Bén B).

+ Nhitng ndi dung co ban can ctia céng tic nghiém thu:

- BPuong kinh ot thép, hinh dang, kich thu(')’c2 mac, Vi tri, chét luong mbi budc,
s0 luong cot thép, khoang cach cot thép theo thict ké.
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- Chiéu day 16p BT bao vé.
~ + Phai ghi 5 ngdy gio nghiém thu chat lugng ct thép - néu can phai sira chira thi
tién hanh ngay trudc khi d6 BT. Sau do tat ca cac ban tham gia nghiém thu phai ky
vao bién ban.
+ Ho so nghiém thu phai duoc luu dé xem xét qua trinh thi cong sau nay
* Thi cong cbp pha dai va giing mong

- Thi cong ldp cac tAm van khuon kim loai lai véi nhau nhu d3 thiét ké & phan
trén , ding lién két chotla U va L .

- Tién hanh lap cic tAm nay theo hinh dang két cAu mong , tai cac vi tri goc dung
nhitng tam gdc trong hodc goc ngoai hodc bu bang van khudn goé . Van khuon dai coc
duogc lap san thanh tirng mang viing chac theo thiét ké ¢ bén ngoai hop mong .

- Véan khuon gidng tién hanh ldp cing van khuon dai dé do toan khoi . Véan khuon
giang dugc lap ghép tai cho .

- Dung can cau két hop voi tha cong dé dua van khudn téi vi tri cia tung dai .
Khi cau lap can chu y nang ha van khuon nhe nhang , tranh va cham manh giy bién
dang cho van khuo6n .

- Can ¢t vao moc trac dac trén mat dat , cing day lay tim va hinh bao chu vi ctia
tung dai vach trén mat bé tong 16t méng .

- C6 dinh cac tim mang v6i nhau theo diing vi tri thiét ké bang cac ddy chang ,
neo va cay chong .

- Tai céc vi tri thiéu hut do mé dun khac nhau thi phai chén béng van gb co do
day t61 thiéu 1a 40mm

- Yéu cau bé mit van khudn phai kin khit d¢é khong lam chay mat nudc bé tong .
- Kiém tra chat luong bé mit va 6n dinh cua van khuén .

- Trude khi d6 bé tong , mit van khudn phai dugce quét 1 16p dau thai chdng dinh

- Dung may thuy binh hay may kinh vi , thudc , day roi dé kiém tra lai kich thudc
, cao d0 cua cac dai .

- Kiém tra lai tim va cao trinh dam bao khong vuot qua sai sé cho phép .

* Nghiém thu cbt thép , cbp pha dai , gidgng mong

- Trude khi tién hanh thi cong d6 bé tong phai tién hanh nghiém thu cot thép ,
van khuon theo dliing tinh than cta nghi dinh 209 ctia Chinh Phu vé quan li chat lugng
va thi cong cong trinh xay dung .

- Nhiing ndi dung co ban cua cong tac nghi¢m thu :

+ Puong kinh cot thép , hinh dang , kich thudc , mac , vi tri chét lugong mbi
budc , so lugng cot thép , khoang cach cot thép va chung loai cot thép theo thiét ké

+ Vi tri , kich thuéc , do kin khit ctia cop pha phai dam bao yéu cau ki thuat va
ho so thiet ke .
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- Phai ghi 16 ngay gio nghiém thu chat luong cbt thép , néu can phai sira chita thi
tién hanh ngay trude khi d6 bé tong . Sau do tit ca cac bén tham gia nghiém thu phai ki
vao van ban .

- Ho so nghiém thu phai duoc lwu giit dé 1am hd so thanh quyét toan ciing nhu hd
so phap li sau nay .

* Cong tac bé tong mong gidng mong

Do khéi luong bé tong mong va glang mong kha 16n Vg tong= 295, 967m mat
bang thi cong khong rong, mat khac dé dam bao chat lugng bé tong va tiét kiém thoi
gian thi cong va dam bao tién do thi cong ta du kién st dung bé tong thwong pham.

* Chon may bom bé tong

B¢ rong mit bang mong c6 kich thude (294x22,6) m nén dé bé tong dén mong
xa nhat. Ta b6 tri may bom dat gitra cong trinh va hudng do tr tryc 1 dan truc 8 bang
mot miii do.

+ Chon may bom di dong Putzmeister M43 c6 cac thong sb k¥ thuat

B: Bang 1-10. Thong ké thong s6 ky thuit may Putzmeister M43
A 3 Chiéu | .
Cu ly van A
Ky hi¢u| Luou lugng | 4ap luc h H Ve C0& hat cho Ch;leu Sao qu xa cong
] chuyén max (m) . bang ong voi suat
may [Qmax(m3/h){ kG/cm2 phép(mm) . bom
. voi(m) Kw
Ngang | bung (m)
NCP
700-1S 90 11,2 38,6 42,1 50 21,1 56 45

+ Tinh s gio bom bé tong moéng

Khéi luong bé tong phan mong cong trinh 1a 286,357 m®.
286,357
90.0,4

Trong d6: 0,4 13 hiéu xuat lam viéc cia may bom, thong thuong (0,3+0,5)

=7,95h

S6 gio may bom can thiét =

Du dinh thi cong trong 8 gio

* Chon xe van chuyén bé tong
+ Chon 6t6 van chuyén

Ta van chuyén bé tong bang xe 6 t6 chuyén dung thung ty quay. Cac loai xe may
chon lya theo mé hiu cua cong ty bé tong thuong pham. Chon loai xe c6 thung ty
quay ma hiéu SB-92B ¢6 céc thong so ky thuat sau.

- Dung tich thung chon g= 6m®

- O to hing KAMAZ-5511

- Dung tich thing nuéc g= 0,75m’
- Cong xuat dong co = 40W
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- Téc d6 quay thung tron 9-15,5 vong/phut
- Do cao phéi liéu vao 3,5m
- Thoi gian d6 bé téng ra : 10 (tmin/phit)
- Trong lugng xe c¢6 bé tong = 21,85T
+ Tinh to4n sé xe van chuyén bé tong tron sin can thiét:

ap dung cong thuic :
n= Q_max(£+ T)
V 'S

Trong d6 : + n : s6 xe van chuyén
+V : Thé tich bé tong mbi xe ; V = 6m*
+ L : Poan duong van chuyén ; L = 5km , ca di va vé 1a 10km
+S: the do xe ; S=20 , 25km/h
+ T : thot gian gidn doan ; T = 10phut .
+ Q : Ning suat thuc té cia may bom .
Qun = 90.0,4 = 36m*/h ( hé sb sir dung thoi gian Ki=0/4)

= §(1—0+ 1—0)= 4,4 Xe

6 20 60

Chon 5 xe dé phuc vu cong tac do bé tong

S6 chuyén xe can thiét dé d6 bé tong dai , giang mong toan bo cong trinh 1a :

m= 286357_ 47 73(chuyén)

b n

Oto vEn chuyOn b® t «ng KAMAZ - 5511
xuEt xg: nhEp khEu

dung t\th b&ntrén :10m3

c«ng suEt t&i® :ps/r pm) 279(375) KW/1.900
k¥hth-icteang thO:8.310x 2.495x 3.660
trang |-7ng :24500(kg)

Hinh 1-10. O t6 van chuyén bé tong KAMAZ —
5511
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ky hiGu m, y b-mb? t«ng:NCP 700-1S
L.L-ul-1ng Qmax:90(m3/h)

2., pluc: 11,2(kGlem2)
3.cilivEn chuyn max

-ngang : 38,6 (m)
-®gng :42,1(m)
4.ci htt cho phBp :50 (mm)
5.chiQu cao b-mb»ng &ng vRivoi: 21,1(m)
6.chilu xa b~m:56(m)
7.c«ng SuEt 45w:

Ve

Hinh 1-11. O t6 bom bé tong NCP 700-1s
Chon méay dam
- Pam dui : Loai ¢im str dung U21-75

- Pam mit : Loai dam U7.
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h-ingthic«ng

thic«ng b2tg¢n Cét thBp +v _n khu«n i»n | ¥pding cét thBp ®uimgn
- 3 4 5 6 8
31500
4500 4500 4500 A%00 1 A%00

T ) |
| AN Y e e T T
| Al\ | | | | | I =
N =

L O © ©

‘MMMMM\\MM AN MM\MM‘

¢ o o
il

o ]
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ky hiGu m,y b-mb? t «ng: NCP 700-1S
1.L-ul-Tng Qmax:90(m3/h)
2.,pluc:11,2(kG/lcm2)
3.culivEn chuyOn max
-ngang : 38,6 (m)
. -®sng 42,1 (m)
m,y b-mb3t«ng 4.ci htt cho phbp :50 (mm)
5.chiOu cao b-mb»ng éng vBivoi: 21,1(m)

mA b»ng thic«ng BE Ta NG MaNG 6. chiOu xa b-m : 56(m)

7.c«ng suEt 45w:

& &

ky hiGu m, y bamb? t«ng:NCP 700-1S
L.L-u -1 ng Qmax: 90(m3h)

2., pluc:112(Glem2)
calivénc

360 11vEn chuyn max
ng 1386 (m)
w F‘—H - a : 5 5 o
¥ v L + L + L 4.ci ht ph®p : 50 (mm)
- e u " T T T v
N . ‘ N 6.ch (m)
© © © [0} © 0] LT,

mA c¥% A-a

Bang 1-11. Cac thong so6 ciia dim
Céc chi sb Pon vitinh | U21 U7
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Thoi gian dAm bé tong giay 30 50
Ban kinh tac dung cm 20-35 | 20-30
Chiéu sau 16p dam cm 20-40 | 30-Oct

Nang suit :
-Theo dién tich dugc dam | m2/gio 20 25
-Theo khi lugng bé tong |  m3/gid 6 5-7

* Cong tac chudn bi khéc trude khi d6 Bé tong.

- Lam nghi€ém thu van khuon, cbt thép troc khi dd bé tong, van khudn, thanh nep,
cay chong, san thao tac phai dung hinh dang, vi tri va kich thudc thiét ké.

- Nhit sach rac, bui ban trong van khuodn.

- T6i dau 1én van khudn dé chdng dinh gitra van khudn va bé tong.

- Mdi xe bé tong thuong pham dén cong trudng déu phai xuat trinh phiéu bé
tong thuong pham ctia nha may dé ki€ém nghiém cac chi tiéu ky thuat. B9 sut cua bé
tong moéng dugc can bo k¥ thuat truc bom bé tong kiém tra thudong xuyén bang thiét bi
thir d§ sut chuyén dung theo TCVN 3105 -93, ddm bao du dd sut 16 dén 18. Mau lay
dugc ghi r0 ngay thang, do sut. Tai cong truong ludn co céc thiét bi thi nghiém hién
truong trong sudt qua trinh thi cong bé tong nhur:

+ B0 sang tiéu chuan.

+ Can tich hop, ty trong ké va thiét bj xac dinh d6 am.

+ Céac dng dong

+ Thiét bi thir bé tong gom con thir do syt va thanh dam.

+ Khuon kim loai 150mm dé thir mau 1ap phuong.

+B06 mau 1,2x1,2x 0,6 ¢ dudng ho bé tong

+ Bay, Xéng.

+ Thudc thép 30 m.

* Céc yéu cau k¥ thuat ciia Bé tong bom va bom Bé tong.

-Thiét ké thanh phan hdn hop Bétong bom phai dam bao sao cho thoi Bé tong
qua dugc nhitng vi tri thu nho cia dudng éng va qua duoc cac dudng cong khi bom.
Hdn hop Bétong bom c6 kich thude tdi da ciia cdt liéu 16n 1a 0,3 dudng kinh trong nho
nhit ctia 6ng din con D6i vai cdt lidu hat tron c6 thé 1én téi 0,4 dudng kinh trong nho
nhat cta 6ng dan.

-Yéu cau vé nudc va do sut ciia Bétong bom c6 lién quan v6i nhau. Luong nudc
trong hon hop c6 anh hudng dén do sut, curong do va tinh d& bom cua Bétong. Ddi véi
Bétong bom chon dugc do sut hop 1y theo tinh ndng loai may bom st dung va gitr d-
woc do sut d6 trong qua trinh bom 1a yéu t6 rat quan trong.

V: d6 sut cia Bétong bom tir 10 - 14 (cm). Trong pham vi cong trinh nay lay do
sut = 14 cm va sai khac la 1 cm.
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- Vige sir dung phu gia dé tang d6 déo cho hdn hop Bétong bom la can thiét
nham giam kha niang phan tang va tang do boi tron thanh ong, st dung phu gia toa
nhiét hay phu gia cham dong két.

- Bétong bom phai dugc san xuit véi cac thiét bi hop 1y dé dam bao sai sé dinh
lugng cho phép veé vat licu, nudce va chat phu gia st dung.

- Bétong bom can dugc van chuyén bang xe chuyén dung tir noi san xuit dén vi
tri bom. Pong thoi phai di€u chinh toc dd quay cua thung xe sao cho phu hop véi tinh
nang k¥ thuat cua tung loai xe sir dung.

-Khi bom Bé tong can phai bom tir xa lai gan so vé1 vi tri may bom va bom theo
cac tuyén dugc thé hién trén ban vé

- Viéc thi cong bé tong bang bom phai thoa min cac yéu cau di dugc quy dinh
trong ti€éu chuan:

- Véi xe bom bé tong ta da chon khi d6 bé tong mong ta cho xe bom bé tong
dang chinh gifra cong trinh . Véi cac thong so6 da tinh toan ta c6 thé tién hanh d6 bé
tdng cho toan cdng trinh ma hoan toan khong phai di chuyén may bom ra khai vi tri
ding.

- Xe bom bé tong dén vi tri ding cia may bom thi ding lai va quay thung tron
v6i van toc 16n trong vong 1 phat, quay thuan déu cho bé tong db ra tir tir vao phéu
nap ctia bom bé tong t6i khi cao hon cira hiit ctia bom bé tong tir 15 - 20 cm thi bat dau
cho bom lam viéc.

- Luu y khong dé bé tong xuong hon murc quy dinh dé tranh 1an khi vao ong dan,
khi xe van chuyén hét bé tong néu xe thir 2 chua kip vao vi tri cung cap bé tong cho
may bom thi ta phai ngimg bom bé tong cho dén khi bé tong day phéu nap ctia bom.
Bé tong roi tur tir vao pheu va dugc bom xubng ho mong nguoi cong nhan ding trén
san cong tac diéu chinh dau ong cho bé tong roi xong h6é moéng c6 chiéu day tir 10- 20
cm khong duoc dé dau dng qua cao so voi mit do bé tong gay ra hién twong phan ting
trong bé téng.

- B& tong bom la duoc van chuyén bang ap luc qua 6ng cing va ong mém chay
vao vi trf can d6 bé tong . BE tong bom khong chi doi hoi cao vé mat chét lugng ma
con doi hoi cao vé tinh dé bom .

Do d6 bé tong bom c6 nhiing yéu cau sau :

+ Bé tong bom duoc tirc 14 bé tong di chuyén trong dng theo dang hinh tru hodc
thoi bé tong , ngan cach voi thanh 6ng mdt 16p boi tron , 16p bdi tron nay la 16p vira
gOom xi mang , cat va nudc .

+ Thiét ké thanh phan hdn hop bé tong bom phai dam bao sao cho théi bé tong
qua dugc nhitng vi tri thu nhé cua dudong 6ng va qua dugc cac duong cong khi bom

+ Hon hop bé tong bom c6 kich thude tbi da cua cdt liéu 16n hon 1a 1/3 duong
kinh trong nhé nhat cia doan ong dan . Doi véi cot li€u hat tron cé the 1én téi 40%
dudng kinh trong nhé nhat cua ong .

+ Yéu cau vé luong nudc va do sut czia bé tong bom co lién quan véi nhau va
dugc xem 1a mot yéu cau cuc ky quan trong . Lugng nudc trong hon hop cé anh hudng
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dén cuong do va do sut va tinh d& bom bé tong . Lugng nudc tron thay doi tuy theo ¢
hat t61 da cua cot liéu va cho tung do sut khac nhau cua thiét bi bom .

Tém lai: Hon hop bé tong dung cho cong nghé bé tong bom can c¢d thanh phan
hat pht hop véi yéu cdu ki thuit cta thiét bi bom, dic biét phai c6 do luu dong va
d6ng nhat. Po sut cua bé tong thuong 1on va phai du deéo dé bom t6t, néu kho qua thi
kho bom, nang suat thip, hao mon thiét bj nhung nhdo qu4 thi d& bi phan ting lam tic
duong 6ng va tén xi ming dé dam bao cudng do.

- Pé nang cao nang suat may bom ta tién hanh d6 dong thoi mot sé mong, giang
lan can nhau.

- Db bé téng khdi 16n phal db thanh timg tirng 16p ¢6 chiéu day diéu nhau phu
hop v6i may ddm va d6 theo phwong nhét dinh ch tat ca cac 16p .

- Khi d6 bé tong t6i dau phai tién hanh dim ngay t6i d6. Nguoi cong nhan st
dung dam dui dam theo quy tic da quy dinh, kéo dam ban trén mat bé tong thanh ting
vét, cac vét dAm phai tring 1én nhau it nhat 1a 1/3 Vét dam, thoi gian dam to 20-30s sao
cho bé tong khdng sat ltn va nude bé tong khong ndi 1én bé mat xi mang 1a duoc. Khi
dam tuyét ddi luu y khong dé dam cham vao cdt thép mong va cd mong gay ra x06 1éch
cot thép va chan dong dén nhiing ving bé tong da ninh két hoach dang ninh két.

DPam bé tong moéng va giang.
Khi sir dung ddm chin dong trong can tuan theo mot sé quy dinh sau:
+ Pam ludn ludn phai hudng vudng gdc voi mit bé tong.

+ Bé tong do lam nhiéu 16p thi dAm phai cam duoc 5 + 10 cm vao 16p bé tong d6
trudec.

+ Chiéu day cta 16p bé tong d6 dé ddm khong vuot qua 3/4 chiéu dai cta dAm.

+ Khi ddm xong 1 vi tri, di chuyén sang vi tri khac phai nhe nhang, rat 1én hoic
tra dam xuong tur tu.

+ Khoang céach giita hai vi tri dam 1a 1,5ry. Vi ro — La ban kinh anh huong cia
dam.

+ Khi ¢dam phai tranh 1am sai léch vi tri c6t thép hodc van khuon.

+ D4u hiéu chimg t6 di ddm xong 1a khong thay vita sut 1n 13 rang, trén mith
bang phang.

+ Néu thay nudc c6 dong thanh viing ching té vira bé tong da bi phan tang do
dam qua lau tai 1 vi tri.

Chu ¥ khi diung ddm rung dam bé téng can :

- Néi dat v6i vo dam rung .

- Dung day budc cach dién nbi tir bang phan phdi dén dong co dién ctia dam.
- Lam sach dam rung lau khé va quin day dan khi nging lam viéc.

- Ngtng dam rung tir 5 dén 7 phtt sau mdi lan lam viéc lién tuc tir 30 dén 35
phut.
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- COng nhan van hanh may phai trang bi ting cao su cach dién va cac phuong ti¢n
bao vé ca nhan khac .

* Bao dudng bé tong mong

Cong trinh thi vao mua khé nén thoi gian bao dudng bé tong phai tién hanh trong
4ngay.

Lan dau tién tudi nude cho bé tong 1a sau 4h khi d6 xong bé tong. Hai ngay dau
clr sau 2 tiéng dong hd tudi nudc mot lan. Nhirng ngay sau ctr 3-10 tiéng tudi nudce 1
lan tuy theo diéu kién thoi tiét. Bé tong phai dugc gitt Am it nhat 13 6 ngay dém, dé
tranh va cham vao bé tong mong dung may bom tudi nudc bao dudng, bom déu 1én
khap mit méng, bao dudng bé tong dé tranh cho bé tong nit ne bé mit méng va tao
diéu kién cho bé tong phat trién cuong do theo yéu cau . Trong qua trinh bao dudng bé
tong tuy theo tinh hinh cu thé ma c6 nhitng bién phap khac nhau nhiam dan bao cho
qua trinh c6 két ctia khdi bé tong.
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THI CONG PHAN THAN

1.23 Bién phap ki thuit thi cong phan than
1.23.1 COp pha, cdy chéng
1.23.1.1 Yéu ciu chung

+ Cdp pha

- Cop pha phai duoc ché tao ding hinh dang, kich thude cau cac bo phan két cau
cong trinh. Cop pha phai du kha nang chiu luc theo yéu cau.

- Cop pha phai dam bao yéu cau thao lap dé dang.
- Cp pha phai kin khit dé khong gdy mat nude xi méing.
- Cop pha phai phu hop véi kha ning van chuyén, lap dit trén cong trudng

- Cop pha phai c6 kha nang sur dung lai nhiéu !ﬁn (Cop pha gd tir 3-7 lan, cép pha
g0 van ép khoang 10 lan, cop pha nhua khaong 50 lan, cop pha thép khoang 200 lan.

+ Cay chdng

- Cay chéng phai du kha ning mang tai trong cta cop pha, bé tong cbt thép va
cac tai trong thi cong trén no.

- Pam bao d6 bén va d6 6n dinh khong gian.

- D@ théo lip, dé xép dat va chuyén chd thu cong hay trén cac phuong tién co
gidi .

- C6 kha nang st dung & nhiéu loai cong trinh va nhiéu loai két kau khac nhau,
de dang tang gidm chi€u cao khi thi cong.

- Str dung lai duogc nhiéu lan.
1.23.1.2 Lya chon loai cop pha, cdy chong

+ Lura chon loai cdp pha

Cop pha cay chong va san cong tac chiém mot ty trong cdc trong cong tac bé
téng. cop pha cdy chdng va san cong tac chiém mot phan kinh phi 16n trong tong chi
phi xay dung cong trinh. Chét lwong cdp pha , cot chong anh huong truc tiép dén chat
luong bé tong cbt thép. Vi vy, lva chon phurong an cop pha, cot chong va san cong tac
phu hop véi timg cong trinh, Timg diéu kién cu thé.

* Néu ta sir dung van khuon g
Giai phép stir dung van khudn cho cong trinh nay la khong kha thi vi :

+ Khoi luong thé tich gb dung cho thi c6ng van khuén da giao, cay chéng 1a lon
kho c6 thé dap tng duoc mot khéi luong go lon nhu vay. Mt khac Cong trinh nam o
thanh phd nén viéc ché tao va van chuyén cdp pha tir noi khai thac, san xuét vé téi
cong trinh doi hoi chi phi rét cao.

+ 86 1an luan chuyén cdt pha it nén chi phi dét
+ Mit khac do yéu cdu bao vé mdi trudng nén phai han ché dung van khuon gb
deé gop phan bao vé rung.
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+ Tinh hut nudc cao

Song van khudn go cling c6 mot s6 wu diém nhu dé tao nhi€u kiéu dang cau kién
phtrc tap, st dung dat hi€u qua cao doi vdi cac cong trinh nhoxay dung don 1¢é va ¢ xa
trung tdm. duong xa van chuyén kho khan.

* Néu ta st dung van khudn kim loai
- Uu diém:

+ C6 tinh “van ning”, duoc lp ghép cho cac ddi twong két cau khac nhau: méng
khoi1 16n, san, dam, cot, bé ...

+ Trong lugng cac van nho, tam nang nhat khoang 16kg, thich hop cho viéc van
chuyén lap, thado bang thu cong.

+ Heé s6 luan chuyén 16n do d6 s& giam dugc chi phi van khudn sau mot thoi gian
su dung.

+ Cac dic tinh ky thuat cua tim van khudén duoc néu trong bang sau:
Béang dac tinh k¥ thuét cua tam khuon phang :

- Nhuoc diém :

+ Vi ¢bp pha thép duoc san xuat dong loat theo khich thudc dic trung nén khi
gdp cac két cau kién trac phtre tap thi khong thé thi cong dugc.

+ Van khuon kim loai gid thanh cao do vy ta phai ting sb 1an luan chuyén dé
giam di gia thanh chung. Do vay chi ¢ thé ¢6 loi khi thi cong nhiing cong trinh 16n,
hay cong trinh gém nhiéu hang muyc, cong trinh & gan trung tim dé giam chi phi
chung, con céc cong trinh nho, don 1¢é, xa trung tam thi khong nén str dung vi hiéu qua
khéng cao

* Chon loai van khuon:

Tu nhiing phan tich trén va dya vao dac diém cong trinh va don vi thi cong ta
chon van khuon kim loai 1a hop 1y nhat vi.

Vi cong trinh niam trong khu quy hoach gdm nhiéu hang muc thi céng song song,
lién tyc nhau nén van khuon dung phai ¢ sb 1an luan chuyén cao dé giam gia thanh
cing nhu giam chi phi kho bao quan van khuén. Mat khac de dam bdo cho bé tong dat
chat luong cao thi hé théng cdy chéng ciing nhu van khudn can phai dam bao do cing,
6n dinh cao.

Hon nita dé day nhanh tién d6 thi cong, mau chéng dua cong trinh vao str dung
thi cay chong ciing nhu van khudn phai dugc thi cong lap dung nhanh chong, thoi gian
thi cong cong tac nay anh hudng rat nhidu dén tién do thi cong khi mat bang xay dung
rong 16n, do vay cay chong va van khuon phai co tinh chét dinh hinh.

Do vay viéc sy dung van khudn kim loai lam chu dao va két hop véi van khuon
g0 cho nhiing két cau, nhitng kich thudc ma van khuon kim loai khong thé thi cong
duogc 1a hop 1y hon ca thod man cac yéu cau dat ra.

ChonVan khuon thép dinh hinh dugc lién két v6i nhau bang cic khod chit U
thong qua céc 10 trén céc suon. B van khudn bao gom :

+ Céac tAm khuon chinh.
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+ Céc tAm goc (trong va ngoai).
+ Céc phu kién lién két : moc kep chit U, chét chir L.
+ Thanh chdng kim loai.

Bang 1-12. Théng ké mét s6 kich thwéc van khudn dinh hinh
Rong Dai Cao M6men quéan tinh | Mémen khang Udn
(mm) (mm) | (mm) (cm?) (cm®)

300 1800 55 28,46 6,55
300 1500 55 28,46 6,55
220 1200 55 22,58 4,57
200 1200 55 20,02 4,42
150 900 55 17,63 4,3
150 750 55 17,63 4,3
100 600 55 15,68 4,08

1.23.2 Lwa chon logi cdy chong

Cay chéng c6 chirc ning d& cbp pha , nd chiu tai trong ctia cbp pha , bé tong cot
thép , cac tai trong thi cong tr khi d6 bé tong dén khi bé tong dat cuong do . Cay
chong co thé dugc san xuat tir go6 va kim loai .

+ Chon cdy chdng san dim

Str dung gido PAL do hing Hoa Phat ché tao

Uu diém cia gido PAL :

+ La mot chan chéng van ning dam bao an toan va kinh té

+ C6 thé str dung thich hop cho moi loai cong trinh x4y dung v6i nhitng két cAu
nang dat ¢ do cao l6n .

+ Lam bﬁng thép nhe , don gidn , thudn tién cho vi¢c lép dung , thédo d& , van
chuyén nén giam gia thanh cho cong trinh .

Ciu tao gido PAL :
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cButto khung gi, o thbp
~ Giao PAL dugc thiét ké trén co sé mot hé khung tam giac dugc lap dung theo
ki€u tam giac hodc tur gidc cung cac phu kién kém theo nhu :
- Phan khung tam giac tiéu chuan.
- Thanh giang chéo va gidng ngang.
- Kich chan ¢t va dau cot.
- Khép ndi khung.
- Chét gitr khép nbi.

Bing 1-13. Bing d9 cao va tii trong cho phép ciia cot chong :

Luc giéi han (KG) | 35300 | 22890 | 16000 | 11800 9050 7170 5810

Chiéu cao (m) 6 7,5 9 10,5 12 13,5 15
g véi sb tang 4 5 6 7 8 9 10
Trinh tu lap dyng :

- Pit bo kich (gom dé va kich), lién két cac bo kich v6i nhau bang giang nim
ngang va giang chéo.

- Lap khung tam giac vao timg bo kich, diéu chinh cac bo phan cudi ciia khung
tam gidc tiép xuc voi dai 6¢ canh.

- Lip tiép cac thanh giang nim ngang va giang chéo.

- Long khép ndi va 1am chit chung bang chét gitt. Sau d6 chong thém mot khung
phu [én trén.

- Lép cac kich d& phia trén.

- Toan bo hé thdng cua gia d& khung tam giac sau khi lip dung xong c6 thé diéu
chinh chiéu cao nho h¢ kich duoi trong khoang tir 0 dén 750 mm.

Trong khi ldp dung chan chéng gido PAL can cht y nhitng diém sau :
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- L'Zip cac thanh gidng ngang theo hai phuong vubng goc va chéng chuyén vi
bang giang chéo. Trong khi dyng lap khong dugc thay thé cac b phan va phy kién cua
gido bang cac do vat khac.

- Toan bd h¢ chan chong phai dugc lién két viing chac va di€u chinh cao thap
bang cac dai 6c canh cua cac bg kich.

- Phai diéu chinh kh6p nbi ding vi tri dé 13p duoc chét gitt khép ndi.

Néu cac loai cop pha (go thép, chat déo), wu nhuoc diém, lya chon loai cép pha
phu hop véi didu kién thuc té ciia cong truong.

+ Cay chdng cot

- Cay chong don 1a dang ong thép c6 chan dé ¢ trén va ¢ dudi , ¢ hé thong ren
diéu chinh d¢ dai , dung on dinh van khudn cot , dam , san va cong tac khac trong xay
dung .

- Sur dung cdy chéng don do hing LENEX ché tao c6 nhiing loai va dic diém

Sau .
| Kbt | G [
Dai nhat | Ngan nhat mm mm kG
V1 3300 1800 1800 120 12,3
V2 3500 2000 2000 120 12,7
V3 3900 2400 2400 120 13,6
V4 4200 2700 2700 120 14,8

Trong thiét ké va thi cong thi cay chong 1a mot van dé can duogc luu ¥ boi yéu
cau tinh chinh xac cta do dai va kha nang chiu lyc doc cua cay chéng dong vai tro
quan trong cho viéc chéng vong cho cic két cAu nhu san , dam . Khi s dung cdy
chdng thép ta giai quyét dugc ca hai khé khan trén , boi cdy chong ciing duoc ché tao
bang vat liéu thép c6 kha ning chiu luc cao va c6 kha ning diéu chinh do dai bang ren
cho phii hop véi cao trinh cia thiét ké .

- Ciing nhu céc tim Panel cay chéng don ciing c6 thé dung lap dé dang nho hé
thong chan dé duoc ché tao san sy tu 6n dinh .

+ Chon thanh da d& van khudn dam san

bat cac thanh xa gé gd theo hai phuong , da ngang duya trén da doc , da doc dua
trén gia d6 chir U cta hé giao chéng . Uu diém cua loai da nay la thao lap don gian ,
c6 ste chiu tai kha 16n , hé s6 luan chuyén cao . Loai da nay két hop voi hé giao chéng
kim loai tao ra bd dung cu chong van khuén dong b , hoan chinh va rét kinh té

* Phuong an sur dung cop pha
- Muc tiéu

bat dugc muc do luan chuyen van khuon tot , dam bao ding tién do va chit
luong cong trinh , bé mit bé tong tot.

+ Bién phép

Str dung bién phap thi cong van khudn hai tng rudi c6 ndi dung nhu sau :
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- B) tri hé théng cay chdng va van khuon hoan chinh cho 2 tang (chbng dot 1),
san ké dudi thao van khuon sém , bé tong chua da cuong do thiét ké nén phai tién
hanh chdng lai ( véi khoang cach phu hop — gido chdng lai )

- Cac cot chong lai 12 nhitng thanh chdng thép c6 thé tir diéu chinh chiéu cao , ¢6
thé bo tri cac hé giang ngang va doc theo 2 phuong .

+ Yéu cau chung khi 1ip dung cdp pha , ciy chong

- Cép pha , cay chéng phai du kha nang chiu cac tai trong khi d6 bé tong , cop
pha , da giao phai ddm bao do bén , d§ 6n dinh cuc bd va tong thé .

- Trude khi 1ap dung gido cong cu can kiém tra cac bd phan nhu : chot , moi noi
ren , moi han ... Tuyét d6i khong dung céc b phén khoén dam bao yéu cau .

- Cot chbng , chan gido phai dugc dit trén nén viing chic va phai co tam ké du
rong dé phan bo tai trong de xudng .

- Khi dung c6t chong gb phai hét sirc han ché ndi , chi ndi & nhiing vi tri ¢6 noi
lwc nho , moi ndi phai c6 ban tap va lién két chac chin theo cac quy dinh vé mdi ndi
cua két cau gd .

- Cép pha dam ,vom phai c6 d6 vdng can thiét ( 46 vong bang do lun cho phép )

- Lap dung cbp pha phai luu y dé cac 16 chd , cac chi tiét thép chon san theo thiét
ké

- Khi budc phai dung cop pha ting du6i lam chd dwa cho cbp pha tang trén thi
phai c6 bién phap chi tiét , khi lap dung phai tuan theo bién phap d6 .

- Trong khi CIO bé tong phai b tri nguoi thuong xuyén theo doi cop pha , ciy
chong , khi can thiét phai c6 bién phap khac phuc kip thoi , triét dé .

- Cop pha va dan gido khi lip dung xong phai dugc nghiém thu theo TCVN
4453-1995 trude khi cho tién hanh cong tac tiép theo .

* Phuong tién van chuyen cac loai vat li€u ro1i, cop pha, thép

Dbi v6i cac nha cao tang (cong trinh thiét ké cao 35,4m) bién phap thi cong tién
tién, co nhleu uu dlem 1a sir dyng may bom bé tong. Dé phuc vu cho cong tac bé tong,
Chung ta can giai quyét cac van dé nhu van chuyén nguoi, véan chuyén van khuon va
cot thép cling nhu vat liGu xay dyng khac 1én cao. Do d6 ta can chon phuong tién van
chuyén cho thich hop véi yéu cau van chuyén va mit bang cong tic cia ting cong
trinh.

+ Van thang
Vin thing dugc sir dung dé van chuyén ngudi 1én cao.
St dung van thang PGX — 800 - 16, ¢6 cac thong s6 sau:
- Suc nang 100kPa
- Cong suat dong co 22KW
- Do cao nang 50m
- Chiéu dai san vén tai 1.5m

-TAm v6i R = 1.3m
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- Trong luong may: 18.7T
- Van tdc nang: 33, 38 m/ phut
+ Can truc thap

Cong trinh c6 mit bang rong do d6 co thé chon loai can truc thap cho thich hop.
Tu téng mat béng cong trinh, ta théy can chon loai cén truc thap co can quay ¢ phia
trén; con than can tryc thi hoan toan c¢b dinh (dugc gan ting phan vao cong trinh), thay
d6i tAm voi bang xe truc. Loai can truc nay rat hidu qua, gon nhe va thich hop véi didu
kién cong trinh.

bat can tryc thap gitta cong trinh. sr dung dé phuc vu cong tac van chuyén vat
liéu 1én cac tang nha (xa god, van khuon, sat thép, dan gido, bé tong... ).

- Cac yéu cau tbi thiéu vé k¥ thuat khi chon can truc
- D6 v6i 16n nhat cta can tryc thap la:
R=d+S<|[R]

Trong do:

S : khoang cach bé nhat tir tim quay ciia can truc toi mép cong trinh hodc chudng
ngai vat: S>r+ (0,5+1m)=3+1=4m

d : Khoang cach lon nhat tir mep cong trinh dén diém dat cau kién, tinh theo
phuong can véi, can truc thap thlet ké dit tai vi tri nhu trong ban vé& thi cong dam san
ctia cong trinh, tAm quay cta can truc ldy cach cong trinh 13 5m, nén ta co:

d= 222+ 25 = 333 m.L4y d = 34m

Vay: R=4+34=38m
- D6 cao nang can thiét cia can truc thap :

H = hg + hat + hg + hy

Trong do :
he : d0 cao tai diém cao nhit cia cong trinh ké tir mat dat, hy= 36,4 m
hg : khoang cach an toan (hat = 0,5 = 1,0m).
he : chiéu cao ctia cdu kién cao nhat (VK cot), hek = 2,5 m.
h, : chiéu cao thiét b treo budc, ht = 2m.

Vay: H=36,4+1+25+2=419m.
Véi cac thong s yéu cau trén, chon can truc thap KB - 403A.
- Cac thong s6 k¥ thuat ctia can truc thap:
+ Chiéu cao 16n nhat ctia can truc: Hpey = 57,5 (M)
+ Tam vé6i 16n nhét cua can truc: Ry, =38 (M)
+ Strc nang ctia can truc : Qmax = 5 (T)
+ Van tc nang: v = 40 (m/ph) = 0,66 (m/s)
+ Van tc quay: 0,6 (v/ph)
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+ Van tdc xe con: Vye con = 30 (M/ph) = 0,5 (M/s).
1.24 Tinh toan bétong
1.24.1 Phwong tién vin chuyén bé tong
*Bé tong cot , vach

+ Khdi lugng bé tong cot cho 1 tang

Theo phuong an két cdu d3 chon , tit ca cac cot tang 4 déu c6 chibu cao va kich
thudc giong nhau :

Chiéu cao : H.=H;-Hy=3,6-0,4=32m

Chiéu dai va chiéu rong tiét dién ngang : bxh = 0,4x0,4m

S6 cot tang 4 : 48 cot

Vay thé tich bé tong cot ting 4 14 : 48.3,2.0,4.0,4 = 24,576 m®
+Khdi luong bé tong vach 4

Chiéu cao : Hv = 3,6m

Tong chiéu dai vach: 2,8.3 +4,75.2-2 = 15,9m

Chiéu day vach : 0,25m

Vay tong thé tich bé tong vach ting 4 1a : 3,6.15,9.0,25 = 14,31m*
Téng thé tich bé tong cot , vach ting 4 1a : 24,576 + 14,31 = 38,886 m®
Phuong tién van chuyén

Thoi gian van chuyén 38,886 m® bé tong db cot, vach tang 4 bang ben c6 dung
tich 0,5m® cua cén truc thap d6 ung & véi d6 cao nang can 17,7m

H H

(+t2++t4+t5jQ (17’7+3+17’7+4+2j.38,886

=Y Va -0 10 =2,03
k.60.a.q 0,8.60.8.0,5 —ovsa

Trong do:

H- D6 cao nang can 1a:17,7m

V- Téc d6 cau 1én :30m/phut

V,- Téc d6 ciu xudng: 40m/phut

t,- Thoi gian d6 bé tong ra khoi ben : 3phit

t,- Thoi gian can quay theo phuong ngang: 4phit
ts- Thoi gian treo, thao moc : 2phit

Q- khéi lugng bé tong can db : 44,714m*

g- Thé tich ben van chuyén bé téng: 0,5m°

a- Thoi gian lam viéc mdt ca: 8gio

k- hé sb st dung thoi gian cua can truc thap: 0,8
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Ta tién hanh d6 bé tong cot trong 2 ngay/2,5¢ca
+ Mdy tron bé tong
Chon St dung 1 may tron SB-91A, ¢6 cac thong sb:
Dung tich thung tron: V = 750l = 0.75m?
S6 vong quay: 18.6v/ph.
Trong luong: 1.15 tan.
Cd& da dam max: 2cm
- Tinh 1 chu ky tron nhu sau
Thoi gian d6 ¢t liéu vao thung: ;=30
Thoi gian quay thung tron vao vi tri dé tron t,=15
Thoi gian tron kho va uét ;=120 (d6 sut yéu cau 1+5)
Thoi gian quay thung trom vé vi tri dé do bé tong t4=15"
Thoi gian do bé tong ra ts=30
Thoi gian quay thung tron vé vi tri 1ay c6t lidu t6=10
Tong tex= 30+15+120+15+30+10=220"~3,7 pht
- Ning suat may tron bétong:
N = Vx Kipx Kigx Nek
Kyp: H¢ 56 thanh pham = 0.65
Kig: HE sd str dung thoi gian = 0.8
Ne: SO mé tron thuce hién trong 1h, nck = 60°/tck =60/3,7=16
=N = 0.75x16x0.65x0.8 = 6,24m°h
1.24.1.1 Bé tong dam, san
+ Khdi luong bé tong dam, san tang 4

Kich thudc ctia dam san da tinh & phan két cAu ( xem KCO1 )

Bing 1-14. BANG KHOI LUGNG BE TONG DAM SAN TANG 4

KYch thic ThO tYch(m3)
Lol CK Ten Dui(m) [Réng(m) [Cao(m) | Tdng phCn|Toun bé
DCm A-G 218 0.22 0.4 19.184

18 177.6 0.22 0.4 15.6288
vO sinh 39.2 0.1 0.3 1.176

Spn S4 599.04m° 0.1 59.904 | 95.893

SVTH: PONG MINH QUYEN 128
Lép : XDL 902




TRUONG PAI HOC DAN LAP HAI PHONG

GVHD: DPOAN VAN DUAN

+) Phuong tién van chuyén

B¢ rong mit bang mong c¢6 kich thude 16,8 x 46,8 m, Khoi lurong bé tong dam
san cong trinh 1a 150,195m3, nén dé bé téng dén wvi tri xa nhat , em chon may bom
bé tong ma hiéu NCP700 —1S c6 céac thong s6 k¥ thuat sau:

Bang 1-15. : Thongsd k¥ thuit ciia may bom bé téng
Kyhiéu | Luu lugng | Ap luc Cylyvan |C6 hat cho Ch@éu cao bom bang Q@ng C?(;eu
may |Qmax(m®h)|(N/cm?)|chuyénmax (m)|phép(mm)| &éng voivoi( m) [sudt Kw bom(m)
NCP Ngang| Dtng
700-1S 35 290 32 55 50 21,1 45 56
Tinh s6 gid bom bé tong mong
o ) .z 95,89
SO gio may b an thiet=——"—-=4,8h,
0 gid may bom can thié 50.0.4

Trong d6 0,4 13 hiéu xuat 1am viéc ciia may bom, théng thuong (0,3-0,5)

Dy dinh thi cong trong 5 gio

+ Lua chon va tinh toan s xe ché bé tong

Ap dung cong thic

= Qe L
n= v (S+T)

Trong d6 : + n : s6 xe van chuyén

+V : Thé tich bé tong mdi xe ; V = 6m°

+ L : Poan duong van chuyén : L =5km, ca di va vé 1a 10km
+S:tbe d0 xe ; S=20 ., 25km/h
+ T : thoi gian gian doan ; T = 10phut .

+ Q : Nang suat thyc té ctia may bom .
Qun = 90.0,4 = 36m*/h ( hé sb st dung thoi gian Kiy = 0,4)

P n (

6

36,10 10
= 4 _) =
20 60

4,4 xe

Chon 5 xe dé phuc vu cong tac dd bé tong

Sb chuyén xe can thiét dé d6 bé tong dai , gidng mong toan bd cong trinh 14 :

_ 9589 _
m= ——=
6
+ May dam bé tong

16 (chuyén)

Vi khéi lugng bé tong cot + véch tang 4 1a 38,886 m3, khoi luong bé tong dam
san 95,89 m3 nhu trén ta c6 thé chon
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- Ta dung 4 cai dam dui Kiéu P cua hing MICASA( Nhat Ban), loai nay c6 uu
diém nodi bat 1a ta c6 thé chon doc 1ap mé to ngudn, diy ngudn, dau dui va to hop
chung lai thanh nhiéu loai, trong luong nhe

Dung loai c6 md to ngudn 1a PMA-1500 c6 tinh ning k¥ thuit cua ngudn di noi
¢ phan mong.

Céc tinh chét k¥ thuat cia du dui 1 :
+ Puodng kinh x chiéu dai dau dung 40x 306mm
+ Ban kinh tac dung 35- 40cm
+ Bién d§ rung 3,1mm
+ Do rung12000-13000 lan/phit
+ Trong luong 2,1kg
Céc tinh chét k¥ thuat day dui (PSV-4) 14 :
+ Duong kinh vo_rudt day dui: 20 7,7 mm.
+ Chiéu dai day dui: 4 m.
+ Trong luong day dui: 4 Kg.
- Chon 2 may dam ban: MVC — 60CE c6 céac dic tinh k¥ thuat sau:
+ C& mat dam: 508x350 mm.
+ Luc ly tam: 1.03 Kg
+ Trong luong 60 Kg.
+ Pong co xang: ROBIN EY15D: 3,5 HP.
+ S6 luong 02 cai.
Tinh toan cop pha, ciy chong xién cho cot
+ Tinh toan cop pha cot
Thiét ké van khuon cho cot c¢6 kich thudc 40x40cm

ot Canh 40cm : Sir dung 2 tim van khuén c¢6 kich thudc 200x1500 , duoc dit
thang dung

- Nhimg chd nao bi ho , thiéu van khudn ta bu vao bang nhimng tam vangd hoic
nhing tAm van khuon goc trong hay ngoai cho kin tuy theo yéu cau thyc té

Hinh 1-12. So’ do tinh toan
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L — L
o
o———— —F <t
o -
— .—| < Vo, qt.tls
L max — 10
(=] y
- )
L = |

s ® thhto, nvkcét

Béang 1-16. T4i trong tinh toan

STT

H¢ so vuot tai

qtc

it

Tén tai trong Cong thuc
n

kG/m?

KG/m?

Ap luc bé tong méi d6  |g¥ = g.H= 2500.3,2 1,2

8000

9600

Tai trong do ddm bé tong | oy = 200kG/m? 1,3

200

260

Tai trong do do bé tong | oy = 400kG/m? 1,3

400

520

AW IN|PF

Tong tai trong q= g, + max(d,;d,)

8400

10120

+ Tinh toan cop pha theo kha nang chiu luc
Kiém tra cho m¢t tim véan khudn kich thuéc 200x1200
Tai trong tinh toan :
gt = g“.b=10120" 0,2= 2024kG/m
M, = Gl RgW
10
Trong d6 W = 4,42¢m? vi sir dung van khuon thép c6 b =200mm

g =0,9 : Hé s6 diéu kién lam viéc do van khudn bang thép .

b, 1OR?WI) £ \/10.2100.0,9.4,42:6 4 244cm
q" 20,24

Chon lg = 60cm

* Kiém tra theo di€u kién d0 vong

b9 vong f dugc tinh theo cong thirc :
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Gl
128EJ
- Tai trong tiéu chuan tac dung 1én 1m dai van khuon 1a :
qe = g°.b= 8400" 0,2= 1680kG/m
V6i thép ta co: E =2,1.10° Kg/cm?; J = 20,02 cm*

‘ |
- 16800 g pq5)=0 =0 g5
128x2,1.10° x 20,02

400 400
Ta thay: f <[f], do d6 khoang cach giira cac gong bang ly =60 cm la dam bao.
* Kiém tra kha ning chiu luc cay chong xién d& cot

Hinh 1-13. So' @ lam viéc ciia ciy chdng xién cho
van khuon cot:
U,

MNa

20

L AL )

|

|

|

- Téi trong gié gdy ra phan bd déu trén cot gorn 2 thanh phén : gi6 day va gi6 hut
.(ap luc gio W =Wy . k. c kG/m2 lay theo s6 liéu vé tai trong gié nhu phan trén ).

ge = W*. h (kG/m)

h : chiéu rong canh dén gi6 16n nhat cta cot (m)

trong d6 ap luc gio tinh toan : W = Wy/ 2
nW,.kch 12.95116.0,8.0,6

Taco: q, = "2 = ’2 T = 31,74(kG /cm?)
0 - W, keh 12951160606 _ g1 /omey
2 2

q=0qt+ qn=31,74 +23,6= 55,34(kG/m)
Quy tai trong phan b thanh tai trong tap trung tai nut:
Pgis = q.H = 55,34.3,2 = 177,088 kG
=> N = P¢/cos45° = 177,088/c0os45°.
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N = 250,44 kG

~ Dua vao stre chiu tai va chiéu dai cua cay chéng don cho trong bang ta chon cay
chong V1 cia hang LENEX la ddm bao kha nang chiu luc

+ Tinh thép neo cdt:

Dién tich tiét dién day thép neo: F= Rﬁ 250,44
k

=> chon day thép d = 6 mm c6 F = 0,283 cm®.
1.25 Tinh toan cdp pha, ciy chéng d& dam
+ Cop pha day dam

Van khuén day dam st dung van khuén kim loai, ding cac tim (220x1200) duoc
tua 1én cac thanh da gd ngang cta hé chong day dam ( da ngang, da doc, gido PAL ).
Nhirng chd bi thiéu hut hodc c6 k& ho thi dung gb dém vao dé dam bao hinh dang cua
dam dong thoi tranh bi chdy nudc xi ming lam anh huéng dén chat luong bé tong

dam.
Bang 1-17. So' d6 tinh van khudn diy dam

q

I P N VO O PO B

Mera

N AN N
S P N P N e N e

| Lo 1 Len | Lo 1 L {
Béang 1-18. Tai trong tinh toan
STT Tén tai trong Cong thure tinh n (kG/tth) (kG/n;nZ)
1 Trong lugng ban than cbp pha a°=9,=39%kG/m?*) | 1.1 | 43 39
2 Tai trong ban thain BTCT gy = g,h= 2600x0,4 | 1.2 | 2184 | 1820
3 Tai trong do do bé tong g = 400 1.3 | 520 | 400
4 Tai trong do dAm bé tong q°=200 1.3 | 260 | 200
5 |Tai trong do ngudi va dung cu thi cong gs =250 1.3 | 325 250
6 |Tong tai trong : q = qy + 0 + Qg+ Qat Us 3332 | 2709
+ Tinh toan cop pha theo kha nang chiu luc
Tai trong tinh toan :
qt = q%.b= 3332" 0,22= 733,04kG/m
M. o= LLZ"” £ RgW
10
Trong d6 W = 4,57cm? vi str dung van khuon thép c6 b =220mm
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g =0,9 : Hé s6 diéu kién lam viéc do van khuon bang thép .

b L =108,55cm

dn £ tt

1ORng L, £ J10.2100.0,9.4,57

b
Chon Ly, = 60cm
* Kiém tra theo diéu kién do vong
bJ vong f dugc tinh theo cong thirc :
= Gl
128E.J
- Téi trong tiéu chuan tac dung 1én 1m dai van khuon 1a :
q°= g®.b= 2709’ 0,22= 596kG/m
V6i thép ta co: E =2,1.10° kG/cm?; J = 22,58 cm”’
5,96 % 60*

= 0,15
128x2,1.10°x 22,58

=0,013<[f]:|i:ﬂ:
400 400

Ta thay: f <[f], do d6 khoang cach giita cac gong bang L= 60 cm 1a dam bao.
* Cop pha thanh dam

Cép pha thanh dam tinh toan nhu mot dam lién tuc nhiéu nhip nhan cac ngp ding
lam goi tya .

Hinh 1-14. So do tinh van khuén thanh dim

- Tinh toan van khudn thanh dam thuc chét 1a tinh khoang cach ciy chdng xién
cua thanh dam ,ddm bdo cho van thanh khong bi bién dang qué 16n dudi tac dung ctia
ap luc bé tong khi dam do.

- Quan niém van khuon thanh dam 1am viéc nhu mot dam lién tuc déu nhip chiu
tai trong phan b déu q do ap luc ctia bétong khi dam do . &p luc dam do6 cua bétong
c6 thé coi nhu &p lyc thuy tinh tac dung 1én van thanh , né phan bo theo lyat bac nhat ,
co giatri(n.y.hy).De don gian trong tinh toan ta cho ap lyc phan bo déu trén toan
b0 chi€u cao thanh dam :hy

Chiéu cao lam viéc cua thanh dim. h=0,4 cm.

Nhu vay sé& dugce ghép tir 2 tAm van b = 30cm
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Béang 1-19. Tai trong tinh toan

Hé sb vuot tai qtc Ot
STT Tén tai trong Cong thurc 5 5
n kKG/m* | kG/m
1 Ap lyc bé tong méi d6 |9 = g.H = 2500.0,4 1,2 1000 | 1200
2 | Taitrong do dam bé tong | gy = 200kG/m? 1,3 200 260
3 Tai trong do d6 bé tong q; = 400kG/m? 1,3 400 520
4 Tong tai trong g= g, + max(q,;q;) 1400 1720

+ Tinh toan cop pha theo kha nang chiu luc
Tai trong tinh toan :
g = g*.b=1720" 0,4= 688kG/m

tt|2
= qbog £ RgW

max

Trong d6 W =2.6,55 = 13,1cm” vi sir dung 2 van khuén thép c6 b =220mm

g = 0,9 : Hé s6 diéu kién 1am viéc do van khuon bﬁng thép .

b L

» . 6.8 =189,7cm

b

¢ 10RgWI) Lt \/10.2100.0,9.13,1

Chon L,q = 60cm
+ Kiém tra theo diéu kién d6 vong
b0 vong f dugc tinh theo cong thire :

tc 4
- qb Lnd

128E.J
- Téi trong tiéu chuan tac dung 1én 1m dai van khuon 13 :
gy = q°.b=1400" 0,6= 840kG/m
V6i thép ta co: E =2,1.10° kG/cm?; J = 2.28,46 = 56,92 cm”

4
- B0 g7 <ff]=tw = 80 g5
128x2,1.10° x56,92

400 400
Ta thay: f < [f], do d6 khoang cach giita cac nep dimg bang L= 60 cm la dam
bdo.
* Pa ngang d dam

Tinh toan da ngang do dam nhu mot dam don gidn nhan cac da doc lam géi tua .

Hinh 1-15. so’ d6 tinh dAm ngang dam
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Khoang cach gitra cac da doc dugc chon la : 0,75m
+ Tai trong tinh toan
Gia thiét chon da ngang , kich thudc tiét dién 8x10cm
P = Goagem lan T 20(Ng- 0)" 0" 14, =
=733" 06+2" 11" (0,4-0,1) " 39" 0,6 = 455,244 (kG)
Pe = Obgaaam o T 2Ng- 1) A" 1y, =
=596" 0,6+2" (0,4-0,1) " 39" 0,6 =371,64 (kG)
Oy = N.g,bh=1,1" 600" 0,08 " 0,1=5,28 (kG/m)
Oy = 9,.bh=600" 0,08 " 0,1=4,8 (kG/m)
Trong do :
g, : Trong luong riéng cla 2o 9, = 600kG/m®
b : Chiéu rong tiét dién da ngang ,b = 0,08m
h : Chiéu cao tiét dién da ngang , h=0,1m
n: H¢E $6 vuottain=1,1
+ Tinh toan theo kha nang chiu luc
Mo =M_+ML£[TW

P I, 455,244° 75 _

M = = 8535,825 (kG.cm)
4 4
tt 2 ’ 2
M! = qb‘gl““ = 0058 75 - 37 26(kG.cm)
Moo _ 8535825+ 31,26 _ 64 3kG/om? £ |5 - 150kG/ om?
w 133,33
, _ bh®_ 8 10° _ 3 . y £ )
Trong d6 : W = - - 13333cm’ ; [s]= 150kG/cm® :ing suat cho phép

cia gd .
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Iuc

Viy da ngang do dam bang gd c6 kich thudc 8x10cm dam bao vé kha ning chiu

+ Kiém tra theo diéu kién bién dang

Taco:f=fi +f, € [} 42

tcr |3 " 3
f= 2o Pl 1. STLOA D 5o
48  EJ 48 11 10° 6667
btr 14 T 75
f2 — S, Qe 'a — S . 0,048" 75 = (0,00026cm

384 EJ 384 11 10°’ 666,67

b f=0,045 +0,00026= 0,04526 £ [f]- zlﬁo: %: 0,1875cm

3 4 3

Trong do : J = bn’_ 8 10
12 12

E, = 1,1x10° kG/cm?

* Pa doc d& dam

= 666,67cm*

Tinh toan da doc d& dam nhu mét dam lién tuc nhiéu nhip , nhan cay chéng don

lam go1 tua

+ Tai trong tinh toan

Gia thiét chon da doc , kich thudc tiét dién 8x10cm

pt = &_l_ Oyl 455’244+ 0,053 120 _

= = 230,8kG
2 2 2 2
tc ’
pr= P, Gal | 370,64, 00487120 100y
2 2 2 2

Og = N.g,.bh=1,1" 600" 0,08 " 0,1=5,28 (kG/m)
Og = 9,-bh=600" 0,08 " 0,1 =4,8 (kG/m)

Trong do :
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g, : Trong luong riéng cta gd 9, = 600kG/m®
b : Chiéu rong tiét dién da ngang ,b = 0,08m
h : Chiéu cao tiét dién da ngang , h =0,1m
n: H¢E $6 vuottain=1,1
+ Tinh toan cop pha theo kha nang chiu luc
Mo =M +M_ £[s] W
M' =019 P%" 1= 0,19" 230,8" 120= 5262,24 (kG.cm)

_ g% 12 0,053 1207

M =76,23(kG.cm)
10 10
Moo _ 526224+ 76.23_ 45 04kG/ om? £ 5 ]= 150kG/ cm?
W 133,33
r _ bh2 _ 8’ 102 _ 3 . _ 2 . A r
Trong d6 : W = - - = 13333cm’ ; [s |- 150kG/cm? g suat cho phép
ca gb .

Viy da ngang d& dam bang gd c6 kich thudc 8x10cm dam bao vé kha ning chiu
luc

+ Kiém tra theo diéu kién bién dang
. |
Taco:f=f +H £ [f]p L
SRS U e

188,7" 120°

f= = _ 1 . = 0,093¢cm
48 EJ 48 11 10°° 666,7
tc » |4 , A
fp= L% I 1. 00100 _ 40060
128 EJ 128 11 10° 666,67
120

p f=0,093 +0,00106 = 0,09406 £ [{]- Jﬁo: oy~ 0.3

3 ’ 3

Trong do : J = bn’_ 8 10
12 12

E, = 1,1x10° kG/em?

Vay da doc do dam dam bao diéu kién vé dicu kién do vong .

= 666,67cm*

* Kiém tra kha nang chiu lyc cay chéng d& dam
Véi cay chéng dam 1a cay chong don nén ta chi can kiém tra theo cong thirc:
Pmax = 2,14.P% +ql, .1 =2,14.230 + 0,053.120 = 498,56 kG < [P] =5810 kG
KL : Cay chdng du kha ning chiu lyc.

1.26 Tinh toan cop pha, cAy chdng d& san

1.26.1 Cop phasan
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Cdp pha san tinh toan nhu mot dam lién tuc nhiéu nhip , nhan cic da ngang lam gbi

tua .
Hinh 1-16. so’ d0 tinh toan cdt pha san
tt
as
S
| 600 | 600 L 600
4 a 1
Béang 1-20. T4i trong tinh toan
ft fc
STT Tén tai trong Cong thure tinh n (kG /mg) (kG /mg)
1 Trong lugng ban than cdp pha g°=9,=39%kG/m? | 1.1 43 39
2 Tai trong ban thain BTCT gy = g,h=2600x0,1 | 1.2 | 312 260
3 Tai trong do do bé tong q° = 400 1.3 | 520 | 400
4 Tai trong do dam bé tong ' =200 1.3 | 260 | 200
5 |Tai trong do nguoi va dung cu thi cong s =250 1.3 | 325 250
6 (Tong tai trong : q = qy + G + Qg+ Ot Us 1460 | 1149
Cit mot dai ban rong Im .Ta co :
q'=q"xb =1460x1 = 1460 kG/m
q<=0g“xb =1149x1 = 1149 kG/m
+Tinh todn cop pha theo kha ning chiu luc
tty2
M= Sslu g powy
10
Trong d6 W = 5.W,, = 5x 4,42 = 22,1cm®
g =0,9 : Hé s6 diéu kién lam viéc do van khuon bang thép .
R =2100 : Cuong d6 ctia van khudn thép
tty2 2
M. ., = Os o = 14,6.60 = 5256 < 2100" 0,9 22,1= 41769
10 10
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Viy cbp pha san dam bao kha ning chiu luc
+ Kiém tra theo diéu kién bién dang

Do vong f dugc tinh theo cong thic :

tc 4
= Gela g rppote 60 45
128E.J 400 400

V6i thép ta co: E = 2,1.10° kG/cm?; J = 5xJ,0 = 5x20,01 = 100,05 cm*

_ 11,49 x 60*
128x2,1.10° x100, 05

~0,0055<[f]=0,15

Vay c6p pha san dam bao diéu kién do vong
1.26.2 Da ngang dé san
Tinh da ngang d6 san nhu mot dam lién tuc nhiéu nhip nhan cac da doc lam géi tua

Hinh 1-17. so’ d0 tinh da ngang d& san

Qlin
RN EEEEn
Jf 1200 HT 1200 T 1200 T

+ Tai trong tinh toan
Jg, =d"lg4, + ng,bh=1460x0,6 + 1,1x600x0,08x0,1 = 887,64 kG/cm

q% =q°l,, + g,joh=1149x0,6 + 600x0,08x0,1 = 694,2 kG/cm

Trong do :
g, : Trong luong riéng clia gd 9, = 600kG/m®
b : Chiéu rong tiét dién da ngang ,b = 0,08m
h : Chiéu cao tiét dién da ngang , h=0,1m
n: H¢E $6 vuottain=1,1
+ Tinh toan cOp pha theo kha nang chiu lyc

_ gt 13, 888 120
10

Moy = = 12787kG.cm
max 10

bh? _ 8 10?
6 6

Trong do : W= = 133,33cm?®
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[ ] 150kG/ cm? : iimg sudt cho phép ciia g6 .

Muo - 12787 _ 961G/ cm? < [s ]= 150kG / cm?
W 13333

Viy chon da ngang d& san bang g c6 kich thuocs 8x10cm dam bao kha ning
chiu lyc .

+ Kiém tra theo diéu kién bién dang
D¢ vong f dugc tinh theo cong thuec :

_Galg g gy be 120

= =0,3
~ 128E.J 400 400

3 3
Véi g ta c6: E = 1,1.10° kG/em? J = 20~ 8 10

= 666,67 cm”
12 12

_ 6,942x120°
128x1,1.10° x 666,67

~0,153cm <[ £]=0,15 cm

Vay da ngang d& san dam bao diéu kién do vong .
1.26.3 Pa doc do san

Tinh toan da doc nhu mot dam lién tuc nhiéu nhip , nhan gido PAL lam géi tua .

H‘|nh 1- 18 so' do tinh da doc d& san

Fu . P Fu . P,
1 . 1 1 | |
. e e
| 600 | 600 | 600 IL@®@l 500 | 600 _[

+ Tai trong tinh todn

Gia thiét chon da doc c6 kich thuée tiét dién 8x12cm
Pes=0q -1 =8,88 x 120 = 1065,6kG .
Pe=0e.1=6,94 x120 = 832,8kG .

0 e =nNg,bh=1,1x 600 x 0,08 x 0,12 = 6,336kG .

0 g =9,0h=600x 0,08 x 0,12 = 5,76kG .

Trong do :
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g, : Trong luong riéng cta gd 9, = 600kG/m®

b : Chiéu rong tiét dién da doc ,b = 0,08m
h : Chiéu cao tiét dién da doc , h = 0,12m
n: H¢E $6 vuottain=1,1
+ Tinh toan cop pha theo kha nang chiu luc
M =M+ M £[sT W
M' =019 PY" I=019 10656 120= 24296 (kG.cm)

g% 12 0,0634" 1207

M 10 0 =90,72(kG.cm)
%: wz 127kG/ om? £ [s ]+ 150kG/ om’
, _ bh*_ 8 12° 3 . _ > 4 ,
Trong d6 : W = - - =192cm’ ; [s JF 150kG/cm?® :ing suat cho phép
cia gd .

Vay da ngang d& dam bang gd c6 kich thudc 8x10cm dam bao vé kha nang chiu
luc

Kiém tra theo diéu kién bién dang

Taco:f=1; +f2£[f]=4|1%0

c 3 4 3
=L RP_1 8328 120° _ ) »s5cm
48 EJ 48 11 10°" 1152
tc » |14 , 4
f= L O °_ 1. 00576 120° _ () (omen

128 E] 128 1,1 10°" 1152

b =0,236 +0,00736 = 0,24336 £ [{Jr 42 = 29— g 3cm
400 400
3 4 3
Trong d6 : J = b _& 127 1152cm*
2

E, = 1,1x10° kG/cm?
Viay da doc do dam dam bao diéu kién vé diéu kién d6 vong .
+Kiém tra kha ning chiu luc ciy chdng d& san
V6i cay chong san 1a cay chong don nén ta chi can kiém tra theo cong thirc:
Pmax = 2,14.P5 +qf, .1 =2,14.1065,6 + 0,0634.120 = 2288 kG < [P] =5810kG
KL : Cay chdng du kha ning chiu luc.
1.27 Cong tac cbt thép, cop pha ct, dim, san
1.27.1 Céng tdc cot thép cét, dam, san
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1.27.1.1 Céc yéu cau chung dbi véi lap dung cbt thép cot, dam, san

- Ct thép dung cho bé tong cbt thép phai dam bao cac yéu cau cua thiét ké dong
thoi phai phu hop véi TCVN 5574: 1991 va 1651: 1985.

- Péi voi thép nhap khau can c6 cac ching chi k§ thuat kém theo va can ldy miu
thi nghiém ki€m tra theo TCVN.

- Cbt thép c6 thé gia cong tai hién trudng hodc nha mdy nhung phai dam bao
mirc do co gi61 phu hop voi khoi luong can gia cong.

- Trude khi st dung thép phai dugc thi nghiém kéo, udn. Néo cbt thép khong 1o
s0 hiéu thi phai qua thi nghiém xat dinh cac gidi han bén, gidi han chay cua thép, méi
duoc su dung.

- Cbt thép dung cho bé tong cbt thép, trudc khi gia cong va trude khi d6 bé tong
phai ddm bao bé mat sach, khong dinh bun, dau mé, khong c6 vay sat va cac 16p gi.

- Cac thanh thép bi bep, bi giam tiét dién do 1am sach hodc do c4c nguyén nhan
khac khong vuoc qua gidgi han cho phép 1a 2% duodng kinh.

- C6t thép khi dém vé cong trudng phai dugc xép vao kho va dit cach mat nén
30cm. Néu dé ngoai troi thi nén phai dugc rai d4 dam, c6 do doc dé thoat nude tot phai
c6 bién phap che day.

*Gia cong cbt thép
Cot thép c6 thé gia cong theo phuong phap thil cong hodc co gidi.

- Gia cong theo phuong phéap thii cong 1a phuong phép truyén théng, dung cu la
van, bla, c6 vu diém 1a dung cu don gian, thao tac dé dang, rat phu hop cho céc loai
thép c6 tiét dién nho. Nhuogc diém 1a ton thoi gian, khong phit hop véi cac loai thép co
tiét dién 16n.

- Gia cong theo phuong phap co gioi, dung cu la may, c6 uu diém 13 tan dung
duge may moc, thao tac nhanh, rat ngin duoc thoi gian gia cong, Nhuoc diém 1a doi
hoi phai c6 thiét bi may moc chuyén ding.

- Tir cac uu nhuoc diém da phan tich ta chon phuong phap thi cong gia cong lap
dung cot thép bang phuong phap thu cong két hop véi co gidi.

*Lam thang cot thép

- Trong khi van chuyén cot thép hay bi cong vénh, hodc cot thép c6 duong kinh
nho thuong ¢ dang cudn vi vay trudce khi gia cong ta phai lam thang cot thép. Be viée
do, cat ubn duoc chinh xac,lip dung d& dang, ct thép 1am viée tét trong két ciu bé
tong cot thép.

- C6t thép cudn ta co thé ding toi dé kéo, san kéo nén c6 chiéu dai tir 30- 40m,
chiéu rong it nhat 1,5m, bo tri ngay canh xudng, mat san dugc rai xi nho, xung quanh
c6 rao chan bao v¢, c6 bién bao cam nguodi qua lai.

- C6t thép cudn ta c6 thé dung toi dé kéo, san kéo nén co chiéu dai tir 30- 40m,

chiéu rong it nhit 1,5m, bd tri ngay canh xuong, mat san dugc rai xi nho, xung quanh
¢6 rao chin bao vé, co bién bao cAm ngudi qua lai.

- Cot thép c¢6 dudng kinh tir 12mm trd 1én thé ding van hodc diung may dé nén
thang.
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*Cao ri cho cbt thép

Néu cbt thép dém vao gia cong lap dung ma bi ri thi phai cao ri cho ¢t thép, cao
ri cho cot thép dé tang do bam dinh gitta bé tong va cot thép, cd thé dung ban chai
hoac dung may dé cao ri cho cot thép.

*Cit cot thép

- Truée khi cit phai nghién ctru ban v¢ dé x4c dinh hinh dang, kich thudc, sb
luong, chung loai ... Chu y thép khi bi cat s€ bi gidan dai, nén khi cat phai trir 4o gian
dai cua thép:

+ Khi goc udn 1a 450 thi cdt thép gidn dai mot doan 1a 0,5d;

+ Khi goc udn 1a 900 thi cot thép gidn dai mot doan 1a 1d;

+ Khi goc udn 1a 1350 hay 1800 thi cbt thép gidn dai mot doan 1a 1,5d;

- Sau khi tinh toan xac dinh dugc chiéu dai cu thé cua tung thanh thép ta tién
hanh cat cot thép, co thé cat bang tha cong nhu dung cua sat, dot, kim cong luc hoac
dung may dé cat cot thép nhu ding may ban, may cam tay, may san,.

*Udn cbt thép

- Cbt thép sau khi cit xong can dugc udn dé tao ra hinh dang va kich thude theo
thiét ké. Thép tron tron phdi dugc udn modc hai dau dé néu vao bé tong, cot thép
thuong dugc udn nhu sau:

+ Ubn moéc goc udn 1800 véi thép tron;

+ Ubn vai bd goc ubn 450 ;

+Ubn goc 1800 voi thép cho, thép neo, thép dai;

+ Ubn goc 3600 voi thép vong tron;

- C6 thé ubn thép bang thu cong nhu dung van, cang, Hoic ding may dé udn
* Nbi cot thép

- Vi tri ndi cbt thép phai 1a vi tri c6 noi luc nho nhét

- C6t thép duogc ndi bang ba cach: Noi budce, ndi han, ndi dung dng nbi.

* Noi bude

- Khi noi budc dung thép mém Imm dé budc & ba di€ém ctia moi ndi va chiéu dai

ctia moi ndi duogc xac dinh nhu trong bang.
Chiéu dai no1 budc
Loai c6t thép Vung chiu kéo Vung chiu nén
Dam tudng Két cdu khac | C6 méc Khéng moc
Thép tron tron 40d 30d 20d 30d
Thép can néng c6 go | 40d 30d - 20d
Thép kéo ngudi 45d 30d 20d 30d
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- Khi ndi thép tron phai uén moéc 1800, thép cé khong can udn moc.

- Phuong phap ndi budc chi duoc ding cho thép ¢ dudong kinh <16mm

- Trén modi tiét dién cat ngang, sé mdi ndi khong qua 25% véi thép tron va 50%
thép c6 go.

* Noi han

C6t thép dugc nbi han c6 kha ning chiu luc ngay, do d6 duoc dung phd bién,

nhat 1a ddi véi cbt thép c6 duong kinh 16n, nhung lai ¢6 nhuwoc diém 1a giy hién tuong
cirng nguoi.

Cong tac cot thép cot.

- Sau khi gia cong va sip xép dung chung loai ta ding can truc thap dua cét thép
lén san tang 5.

- Kiém tra tim, truc cia cot va vach, van chuyén cot thép dén tung vi tri, tién
hanh lap dung dan giao, san cong tac (dan giao Minh Khai).

- Pém du s6 lugng cot dai 16ng trude vao thép chd cot.

- Tién hanh nbi ccf)t thép chiu lyc véi thép chd bang phuong phap ndi ting thanh
va han theo dung yéu cau.

Chu y: Truc hai thanh thép nbi v6i nhau phai tring nhau. Khi mdi han nguoi
phai cao sach vi han.

- N&i budce ¢t dai tir dudi 1én theo diing khoang cach thiét ké, sir dung san cong
tac d€ budc cot dai & trén cao. Moi noi budc cot dai phai dam bao chac chan dé tranh
lam sai léch, x6c xéch khung thép.

- Can budc san cac vién ké bang bé tong co rau thép vao cac cot dai dé dam bao
chi€u day 16p bé tong bao v¢, cac diém ké cach nhau 60cm.

- Chinh tim c6t thép sao cho dat yéu cau dé chuan bi lap dung van khuon.

Chu y: cdt thép duoc thiét ké cat theo hai ting mot nén trong qua trinh thi cong
phéi c6 bién phap neo gitr 6n dinh khung thép.

*Cong tac cot thép dam, san
+Nhiing yéu cau k¥ thuat:

- Khi d4 kiém tra viéc lip dung van khudén dam san xong, tién hanh 1ip dung cbt
thép. Can phai chinh cho chinh x4c vi tri cot thép trude khi dat vao vi tri.

- Pbi véi cbt thép dam san thi dugc gia cong ¢ dudi trude sau do dung can tryc
thap dua cot thép 1én san tang 6 roi van chuyén vao vi tri can lap dung.

- C6t thép phai dam bao co chiéu day 16p bé tong bao vé.
- Tranh dAm d¢ 1én cbt thép trong qua trinh lap dung cot thép va thi cong bé tong.
+ Bién phép lap dung:

- Ct thép dam duoc dit sau khi lip van ddy dim sau khi 1ip xong méi tién hanh
lap van khuon thanh dam van khudnn san
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- bat doc hai bén dam hé thong ghé ngua mang cac thanh da ngang. Dat cac
thanh thép cau tao lén cac thanh da ngang do. Ludn cot dai dugc san thanh ting tam,
sau d6 ludn cdt doc chiu luc vao. Tién hanh budc cbt dai vao cbt chiu luc theo ding
khoang cach thiét ké. Sau khi budc xong, rit da ngang ha cdt thép xudng van khudn
dam.

- Trude khi 1dp dung ct thép vao vi tri can chi ¥ dit cac con ké c6 chiéu day
bang chiéu day 16p bé tong bao vé dugc dic san tai cac vi tri can thiét tai day van
Khuon.

- C6t thép san duoc lip dung truc tiép trén mat van khuodn. Réi cac thanh thep
chiu mé men duong trudc, dung thép (1-2)mm budc thanh ludi , sau do la lap cbt thép
chiu m6é men 4m. Can c6 san cong tac va han ché di lai trén san dé tranh dam dé lén
thép trong qua trinh thi céng

- Khi lap dung c6t thép san phai ding cic con ké bang bé tong cd gan rau thép co
chiéu day bang 16p BT bao vé va budc vao mat ludi cua thép san.

Sau khi ldp dyng cot thép can nghiém thu can than trude khi quyét dinh do bé
tong dam san.

1.27.2 Céng tac cop pha cét, dim, san
+ Céc yéu cau chung ddi vé6i 1ap dung cop pha cot, dam, san.

- Cop pha phai dugc ché tao dung hinh dang , kich thude cua cac bo phan két cau
cong trinh . Cop pha phai du kha nang chiu lyc theo yéu cau

- Cép pha phai dam bao yéu cau thao lap d& dang .

- Cép pha phai kin khit , khong gdy mét nudc xi ming .

- Cép pha phai phu hop véi kha ning van chuyén , lap dat trén cong truong .
- Cop pha phai c6 kha ning st dung lai nhiéu lan .

+ Cong tac cop pha cot

- Véan khuén str dung cho thi cong bé tong cot 1a van khudn va cdy chong thép
dinh hinh.

- Chan cot, vach phai dé 113 ctra nho 1am vé sinh trude khi dd bé tong béng cach
ghép so le mot tam cop pha hoac duc trudce 16.

- Chan c6t duogc dinh vi va ¢ dinh béng cach han chan co

- Van khuén cot, vach duoc lip sau khi dd ghép cbt thép cot.

- Pé gitr cho van khuon 6n dinh, ta c¢b dinh chung bang dan gido, cac thanh
chéng xién d6i v&i cac cot bién ta ding két hop cac thanh chdng xién va giang chong
tang do dé diéu chinh cot.

- Pé dua van khuon vao dang vi tri thiét ké can thuc hién theo cac bude sau

+ Xéc dinh tim ngang va doc cua ct, vach roi vach mat cit cia cot, vach 1én nén,
ghim khung dinh vi chan véan khuon.

+ Ddi voi ot ta dung 3 mat van da ghép lai véi nhau vao vi tri, ghép tAm con lai,
chong so bd, doi kiém tra tim va canh, chong va neo ky.

SVTH: PONG MINH QUYEN 146
Lép : XDL 902



TRUONG PAI HOC DAN LAP HAI PHONG GVHD: DPOAN VAN DUAN

+ Ddi véi vach thi ta dung timg canh mot bang cach nghép hai mit ciia chung lai
v6i nhau theo dung thiét ké, lip dung da ngang va bu 16ng neo va‘lo neo chat (bu long
neo dugc neo chat thong qua da ngang bén trong vach duoc dat 6 ong PVC @21) rdi dua
vao diung vi tri sau do chéng tam. kiém tra tim va canh, d6 thang dung, kich thudc
thong thuy cua cau thang, chiéu day vach . Tién lap cac da doc va chéng ,neo dung
thiét ké .

+ Kiém tra lai d6 thing dimg dé chuan bi d6 bé tong.

* Cong tac cop pha dam, san

+ Nhitng yéu cau khi lip dung van khuon:

- Van chuyén 1én xudng phai nhe nhang, tranh va cham x6 day lam van khuon bi
bién dang.

- Van khuon dugc ghép phai kin khit, dam bao khong mat nude xi mang khi d6
va dam bé tong.

- Phai 1am vé sinh sach s& van khuon va truéc khi lap dung phai quét mot 16p dau
chong dinh dé€ cong tac thio do sau nay dugc thuc hién dé dang.

- Cot chdng duoc giang chéo, gidng ngang du sé luong, kich thudc, vi tri

- Cac phuong phap lap ghép van khudn, xa go, cot chdng dam bao theo nguyén
tdc don gian va de€ thdo. Bo phan nao can thio trude khong bi phu thude vao by phan
thao sau.

- Cot chdng duoc dua trén nén viing chic, khong truot. Phai kiém tra d6 viing
chac ctia van khudn, xa go, cdt chong, san cong tac, duong di lai dam bao an toan.

* Trinh ty lip dung

- Sau khi d6 bé téng cot xong 1-2 ngdy ta tién hanh thdo d& van khudn cot va tién
hanh lap dung van khuoén dam san. Trudce tién ta dung hé san cong tac dé thi cong lap
dung van khu6n dam san.

- Kiém tra tim va cao trinh gbi dam, cing diy khong ché tim va xac dinh cao
trinh van day dam.

- Lap hé théng gido chong, da ngang, da doc: dit cac thanh da doc 1én dau trén
cua hé gido PAL; dat cac thanh da ngang 1én da doc tai vi tri thi€t ké; cd dinh cac
thanh da ngang bang dinh thép, lap van day dam trén nhiing da ngang do

- Tién hanh lap ghép van khuon thanh dam, lién két voi tAm van ddy bang tim
gbc trong va chot ném .

- 6n dinh van khuén thanh dam bang cac thanh chdng xién, cac thanh chéng xién
nay dugc lién két voi thanh da ngang bang dinh va cac con ké gitt cho thanh chong
xién khong bi trugt. Tiép do tién hanh lap dung van khuon san theo trinh tu sau:

+ Pit cac thanh da doc 18n trén cac kich dau cua ciy chong to hop.

+ Tiép d6 lip cac thanh da ngang 1én trén cac thanh da doc véi khoang cach
60cm.

+ Lap dat cac tam van san, lién két bang cac chot ném.
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+ Piéu chinh ¢t va d6 bang phang cia cac thanh da, khoang cach cac thanh da
phai ding theo thiét ké.

+ Kiém tra do 6n dinh cta van khuon.
+ Kiém tra lai cao trinh, tim cdt ctia van khudén dam san mot 1an nita.
+ Céc cdy chdng dam duoc giang gitt d& dam bao d6 6n dinh.

1.28 Cong tac bé tong ct, dim, san

1.28.1 Céng tdic bé tong cot

- Sau khi nghiém thu xong ¢t thép va van khuon tién hanh d6 bé tong cot, vach
thang may.Trudc khi d6 phai tién hanh don rtra sach chan cgt, danh som bé mat bé
tong cti 161 madi d6. Kiém tra lai van khuon.

- Bé tong st dung & ddy 1a bé tong thuong phdm, dugc van chuyén dén cong
truong bang 6 td6 chuyén dung, sau do dugc do vao vi tri tirng cdt bang may bom bé
téng.

- Khi tién hanh céng tac d6 bé tong can tudn theo cac yéu cau chung nhu sau :
+ B& tong tron theo ding mac thiét ké. M300

+ Do trude mot 16p vira xi mang cat diy 5 cm & chan cot dé sau day do rd chan
cot.

+ Chiéu day mdi 16p dd bé tong phai dam bao dam thau sudt dé bé tong dic chic.

+ Bé tong phai d6 lién tuc d6 t6i ddu dam ngay toi d6 , dd cot nao xong ngay cot
do, dén cot cach day dam sau nay 5 cm.

+ Bé tong dugc dam biang dam dui, chiéu day mdi 16p dam tir 20 - 40cm, dam
16p sau phai an xuong 16p trudc 5-10cm. Thoi gian dam tai mot vi tri phu thudc vao
may dam, khoang 30-40 giay.

- Trong khi d6 be tong co thé gd nhe 1én thanh van khuon dé tang do nén chit cua
bé tong. D6 bé tong cot bd tri cac gido canh cot do bé tong.

- Khi rdt dam ra khoi bé tong phai rat tir tir va khong dugc tat dong co trude va
trong khi rat dam, lam nhu vay s€ tao ra mot 16 rong trong bé tong.

- Khéng dugc ddm qua 1au tai mot vi tri, tranh hién twong phan tang. Thoi gian
dam tai mot vi tri < 30 (s). Bam cho dén khi tai vi tri ddm ndi nudc xi mang bé mat va
thay bé tong khong con xu hudng tut xuong nira la dat yéu cau.

- Khi ¢dm khéng dugc bo sét va khong dé qua ddm cham vao cdt thép 1am rung
cot thép phia sau noi bé tong dang bat dau qua trinh ninh két dan dén lam giam luc
dinh gitra thép va bé tong.

1.28.2 Céng tic bé tong dam, san

- Pé khéng ché chiéu day san, ta ché tao nhitng cot mdc bang bé tong co chiéu
cao bang chiéu day san (h =10 cm).

* Yéu cau vé vita bé tong:

- Vita bé tong phai duoc tron déu va dam bao dong nhat thanh phan.
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- Thot gian tron, van chuyén, do, ddm phai dugc rat ngan, khong dugc kéo dai
thot gian ninh két ciia xi mang.

- Bé tong phai c6 do linh dong (46 sut) dé thi cong, dap tmg duoc yéu cau két

cau.
* Yéu cau veé van chuyén vira bé tong:

- Phuong tién van chuyén phai kin, khong dugc 1am ro ri nuée xi ming. Trong
qua trinh van chuyén thung tron phai quay vdi toc do theo quy dinh.

- Tuy theo nhiét d6 thoi diém van chuyén ma quy dinh thoi gian van chuyén
nhiéu nhat. Vi du:

& nhiét do: 200 +300 thi t < 45 phat.
100 + 200 thi t < 60 phat.

Tuy nhién trong qué trinh van chuyén co6 thé xay ra nhitng truc tric, nén dé an
toan c6 thé cho thém nhiing phu gia déo dé lam tang thoi gian ninh két ctia bé tong co6
nghia 1a tang thoi gian van chuyén.

- Khi xe tron bé tong t6i cong trudng, trude khi d6, thung tron phai duoc quay
nhanh trong vong mdt phut r61 méi duge do vao xe bom.

- Phai c6 ké hoach cung tng du vita bé tong dé do lién tuc trong mot ca.

* Thi cong bé téng:

Sau khi cong tac chudn bi hoan tat thi bat dau thi cong bom bé tong:

- Trong pham vi d6 bé tong, mit bang cong trinh khong rong 1am chi can mot vi
tri ding cua xe bom bé tong ¢ dat gitra cong trinh.

- Lam san cong tic bang mot mang van dit song song véi vét do, gitp cho su di
lai ciia cong nhan tryc tiép do bé tong

- Hudng d6 bé tong tir truc 1 dén truc 7 ctia cong trinh bang mot mii d6

- Dung vira xi ming dé rira dng van chuyén bé tong trude khi do

- Xe bé tong thwong pham 1ui vao va trat bé tong vao xe bom dé chon, xe bom bé
tong bat dau bom.

- Nguoi didu khién giir voi bom dimg trén san tang 6 vira quan sat vira diéu khién
vi tri ddt voi sao cho hgp vdi cong nhan thao tac bé tong theo hudng do thiét ke, tranh
don BT mdt cho qué nhiéu.

- D6 bé tong theo phuong phap do tir xa vé gan so Vi vi tri xe bom. Trudce tién
do bé tong vao dam ( d6 lam 2 16p theo hinh thirc bac thang, d6 td1 dau dam tdéi do,
trén mot 16p d6 xong mot doan phai quay lai do tieép 16p trén dé tranh cho bé tong tao
thanh vét phan cach lam gidm tinh dong nhat cua bé tong ). Huéng do bé tong dam
theo hudng do bé tong san.

- P6 duoc mot doan thi tién hanh ddm, ddm bé tong dam b'fmg dam dui va san
bang dam ban. Cach dam dam dui da trinh bay ¢ cac phan trudc con dam ban thi tién
hanh nhu sau:

+ Kéo dam tir tir va dam bao vi tri sau géi 1én vi tri trude tir 5-10cm.
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+ Pam bao gio thiy vita bé tong khong sut 1un rd rét va trén mat ndi nudc xi
mang thi thoi tranh ddm mot cho lau qua bé tong s€ bi phan tang. Thuong thi khoang
30-50s.

- Sau khi d6 xong mot xe thi lui xe khac vao do tiép. Bo tri xe vao d6 va xe do
xong di ra khong b1 vudng mac va dam bao thoi gian nhanh nhat.

Cong tac thi cong bétdng cir tuan ty nhu vay nhung van phai dam bao céc diéu
kién sau:

- Trong khi thi cong ma gip mua van phai thi cong cho dén mach nging thi
cong. Piéu nay thuong gip nhat 1a thi cong trong mua mwa. Néu thi cong trong mua
mua can phai co cac bién phap phong ngira nhu thoat nude cho bé tong da do, che
chan cho bétong dang d6 va cac bai chira vat licu.
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- Néu dén gid nghi ma chwa d6 t6i mach ngimg thi cong thi van phai do bé tong
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+ Phai b tri mach nging thang dimg va nén chuan bi cac thanh van gd dé chan
mach ngung; vi tri mach ngirng nam vao doanl1/4 nhip san.

+ Khi d6 bé tong & mach nging thi phai 1am sach bé mat bé tong cil, tudi vao do
nudc ho xi mang roi madi ti€p tuc do bé tong mabi vao.

Sau khi thi cong xong can phai rira ngay cac trang thiét bi thi cong dé dung cho
cac lan sau tranh dé vira bétong bam vao lam hong.

Chuy: dé thi cong coOt thuan tién khi do bé tong san ta cam céc thép dat cac moc
thép cho tai nhiing vi tri dé chong chinh ¢gt . nham muc dich tao nhitng diém tya cho
cong tac thi cong lap dung van khuoén cot . cac doan thép nay (>j 16) udn thanh hinh
chit U va cdm vao bang chiéu day cia san
1.29 Cong tac bao duwong bé tong
1.29.1 Yéu cdu trong céng tic bio dwing bé tong.

- Qua trinh dong cling ciia vita bé tong chil yéu duogc thuc hién boi qué trinh thiry
héa xi mang. Qua trinh thuy hoéa nay dugc xay ra tot khi ¢ nhiét d6 va do am thich hop
(nhiét do tr 20-28°C, do am tir 80-100%). Bao dudng bé tong chinh 1a 1am cho qua
trinh thuy hoa ctia xi méang xay ra triét de.

- Bao dudng bé tong phai dam bao bé mit bé tong ludn udt. Bao dudng bé tong
trén cong truong bang cach tudi nudc sach vao bé mat cua khoi bé tong.
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- Thot gian bao dudng: Theo qui pham.

- Trong thot gian bao dudng tranh cac tac dong co hoc nhu rung dong, lyc xung
Kich tai trong va cac luc dong c6 kha nang gay luc hai khac.

1.29.2 Bdo dwong bé tong.

- Cong trinh thi cong ¢ thi xaz Phuc Yén thudc tinh Vinh Phuc thudc ving a theo
ban d6 phan vung khi hau bao dudng bé téng. Do thi cong vao mua kho nén thoi gian
bao dudng bé tong phai tién hanh trong 4 ngay.

- Ngay sau khi d3 bé tong xong phai tién hanh che phu cho bé mit bé tong

- Trén mit bé téng sau khi d6 xong can phu 1 lop gitr d a am nhu bao tai, mun
cua... dé bé tong vira khong chiu tac dong cua anh nang mit troi vira khong bi bc hoi
nuéc nhanh. Tt nhat khi bé tong dat cudong do 5kG/cm2 (tic 14 sau 3-5h) bat dau tudi
nuéc thudng xuyén giit 4m cho bé tong.

- Song song v&i viéc che phil ta con phai bao dudng bang tudi nudc va viée tudi
nuéc duoc thyc hién theo yéu cau cia TCVN 5592 : 1991. Viéce tudi nude phai dap
ng yéu cau thoat nhiét nhanh khoi khdi bé tong. Vi vay chu ky tudi nudc can dam
bao sao cho bé mat bé tong luon udt. Nhiét do nudc tudi va nhiét do bé mat bé tong
khong nén chénh nhau qua 150C.

- Thoi gian gitr do a am cho bé tong la 4 ngay. Ba ngay dau cr sau 2 tiéng dong hd
tudi nudc mot 1an, ngay thir 4 cir 3-10 tiéng tudi nude 1 lan.

- Khi bao dudng chu y: Khi bé tong chua du cuong do, tranh va cham vao bé mat
bé tong. Viéc bao dudng bé tong tot s€¢ ddm bao cho chat luong bé tong dung nhu mac
thiét ke va giup cho két cau lam vi¢c 6n dinh sau nay.

1.30 Thao d& cop pha
1.30.1 Yéu ciu chung:

- Chi dugc thao d& van khuon sau khi bé tong da dat cuong d6 qui dinh theo
hudng dan cua can bd k¥ thuat thi cong.

- Khi thdo d& van khuoén phai thao theo trinh ty hop 1y phai c6 bién phap dé
phong van khuon roi, hodc két cau cong trinh bi sép do bat ngo. Noi thdo van khudn
phai c6 rao ngan va bién bao.

- Trudce khi thdo van khudn phai thu gon hét cac vat lidu thira va cac thiét bj dat
trén cac by phén cong trinh sap thdo van khuodn.

- Khi thao van khudn phai thuong xuyén quan sat tinh trang cac b phan két cau,
néu co6 hién tugng bién dang phai ngung thdo va bao cdo cho can bd k¥ thuat thi cong
biet.

- Sau khi thao van khuon phai che chin cac 18 hong ciia cong trinh khong duoc

dé van khudn da thio 1én san cong tac hodc ném van khuon tir trén xudng, van khuon
sau khi thdo phai dugc dé vao noi qui dinh.

- Thao d& van khudn ddi voi nhimg khoang d6 bé tong cbt thép c6 khau do 16n
phai thuc hi¢n day du yéu cau néu trong thiét ké vé chong do tam thoi

1.30.2 Thdao dé cop pha cot:
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- Do van khuén c6t 1a van khuon khong chiu lyc nén sau hai ngay co6 thé thao do
van khuon cot dé lam céac cong tac ti€p theo: Thi cong bé tong dam san.

- Trinh tu thao d& van khudn nhu sau:
+ Thao cay chong, ddy ching ra trudc.

+ Thao gong , da doc, bu 16ng neo, da ngang,va cudi cung 1a thao
dd véan khuon ( thao tir trén xudng dudi ).

1.30.3 Thdo dé cép pha dam sén:

- Cong cu thao lap 1a bua nhd dinh, xa cy va kim rat dinh.

- PAu tién thao van khuén dim trude sau d6 thao van khuén san

- Céch thao nhu sau:

+ Pau tién ta ndi cac chot dinh ciia cdy chong to hop ra.

+ Tiép theo d6 14 thdo cac thanh da doc va cac thanh da ngang ra.

+ Sau d6 thao cac chét ném va thao cac van khuén ra.

+ Sau cuing 1 théo cay chéng to hop.

-Chay:

+ Sau khi thao cac chot dinh ciia cAy chong va cac thanh da doc, ngang ta can thao
ngay van khudn chd d6 ra, tranh thao mét loat cac cong tac trudc roi méi thdo van
khuon. Diéu nay rat nguy hiém vi c6 thé van khuon sé bi roi vao dau gay tai nan.

+ Nén tién hanh tudn ti cong tac thao tir dau nay sang dau kia.

+ Théo xong nén cho ngudi & dudi d& van khuén tranh quing quit xudng san lam
hong san va cac phu kién.

+ Sau cung 13 xép thanh timg chdng va dung ching loai dé van chuyén vé kho hoic
di thi cong noi khac dugc thuan tién dé dang.

1.30.4 Sita chita khuyét tit trong bé tong

Khi thi cong bé tong cdt thép toan khoi, sau khi di thao d van khuon thi thuong
xdy ra nhitng khuyén tt sau:

* Hién tuong 16 bé tong:

- Céc hién tugng 16:

+ RO mit: rd ngoai 10p bao vé cdt thép.
+ Rd sau: 16 qua 16p cbt thép chiu luc.
+ R thau sudt: 0 xuyén qua két cau.

- Nguyén nhan:

- Do van khuén ghep khong khit lam ro6 ri nude xi mang. Do vira bé tong bi phan
tang khi d6 hoac khi van chuyén. Do dam khong k¥ hodc do d6 day cua 16p bé tong do
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qua 16n vuot qua anh huong cia ddm. Do khoang cach gitra cac c6t thép nho nén vira
khong lot qua.

- Bién phap sura chira:

+ Poi1 voi ro mat: dung ban chai sat tay sach cac vién da nam trong vung ro, sau
do dung vira bé tong s61 nhd mac cao hon mac thiét ké trat lai xoa phang.

+ D61 voi 16 sau: dung duc sat va xa beng cdy sach céc vién da nam trong vung
10, sau do ghép van khudn (néu can) do vira b€ tong séi nhd mac cao hon mac thiét ke,
dam k§.

+ P61 vai ro thau suot: trude khi stra chita can chong do két cau néu can, sau do
ghép van khuon va do bé tong méac cao hon méc thiét k&, dam ky.

* Hién tugng trang mat bé tong:

- Nguyén nhan: Do khong bao dudng hoac bao dudng it nudc nén xi mang bi mat
nuoc.

- Stra chita: Dap bao tai cat hoac mun cua, tudi nude thuong xuyén tir 5 +7 ngay.

* Hién tugng nut chan chim:

- Khi thao véan khuon, trén bé mit bé tong c6 nhitng vét nit nho phat trién khong
theo hudng nao nhu vét chan chim.

- Nguyén nhan: do khong che mit bé tong méi do nén khi troi ning to nudc boc
hoi qué nhanh, bé tong co ngdt lam n1t.

- Bién phap sua chira: dung nudc xi mang quét va trat lai sau d6 phu bao tai tudi
nudc bao dudng. Coéi thé dung keo SIKA, SELL .. bang cach v¢ sinh sach s€ 161 bom
keo vao.
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TO CHUC THI CONG

II1. LAp tién do thi cong cong trinh

1. y nghia ciia tién do thi cong

+ K¢é hoach ctia tién d6 thi cong cua cong trinh don vi 12 loai vin ban kinh té k§ thuat
quan trong , trong d6 chira cac van dé then chdt cua to chirc san xudt nhu trinh ty trién
khai cac cong tac , thoi gian hoan thanh , bién phap k¥ thuat to chirc va an toan bat
budc nhim dam bao k¥ thuat , tién d6 va gia thanh céng trinh.

+ Tién d¢ thi cong d3 dugc phé duyét 1 vin ban mang tinh phéap 1y , moi hoat dong
phai phuc tung nhitng ndi dung trong tién d6 dé dam bao cho qua trinh xay dung duoc
tién hanh lién tuc , nhip nhang theo dung thir ty ma tién do da 1ap.

+ Tién d6 thi cong gitp nguoi can bo chi dao thi cong trén cong trinh mot cach ty
chu trong qua trinh diéu hanh san xuat.

2. Yéu ciu va ndi dung ciia tién do
2.1.Yéu cau

+ Str dung cac phuong phap thi cong tién tién

+ Tao diéu kién tdng nang suit lao dong , tiét kiém vat liéu , khai thac triét dé cong
suat may moc va thiét bi thi cong.

+ Trinh ty thi cong hop 1y , phuong phép thi cong hién dai phu hop véi tinh chat va
diéu kién cta cong trinh.

+ Tap trung ding luc lwong vao khiu san xuét trong diém.

+ Pam bao nhip nhang , lién tuc va 6n dinh trong qua trinh san xuét.

2.2.Noi dung
an dinh thoi han bat dau va két thic cia timg cong viéc. Sap xép tha ty trién khai
cac cong viéc theo mot trinh ty co cAu nhat dinh nham chi dao san xuét duoc lién tuc,
nhip nhang, dap Gmg cac yéu cu vé thoi gian thi cong , chat lwong cong trinh , an toan

lao dong va gia thanh cong trinh.

3. Lap tién dé thi céng cong trinh
3.1.Co s¢ dé ldp tién do
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- Xay dyng cling giong cac nganh san xuat khac mudn dat duwgc muc dich dé ra phai co

ké hoach cu thé, trong ké hoach xac dinh cu thé céc cong viéc, trinh ty thi cong céc

cong viéc, thoi gian thi cong cac cong viéc va tai nguyén st dung cho moi loai cong

viéc. Khi k€ hoach gan lién véi truc thot gian goi 1a tién do.

- B¢ 1ap tién d0 ta can cr vao cac tai li¢u sau :

+ Bén vé k¥ thuit thi cong

+Tién do cua tirng cong tac

+ Quy pham k¥ thuat thi cong

+ Dinh muc lao dong

+ Lap bién phap k¥ thuat thi cong

+ Kha nang cua don vi thi cong

+ Pic diém tinh hinh dia chat thuy vin, dudng xa khu vuc thi cong

+ Thoi gian hoan thanh va ban giao cong trinh do cha dau tu dé ra.

Duya vao ban vé€ kién tric, két cau ta tinh dugc khoi luong cac cong viée

3.2.Tinh todn khéi lwong cdc céng tic

3. khdi lwgng cong tronh

Khéi lwong bé tong

Hang | Tén cau kién Kich théc va khoi long cau kién S6 | KL toan bo CK (m”)
muc Dai(m) | Rong(m) | Cao(m | V (m°) | CK
)

A B 1 2 3 |4=1*2%3| 5 6=4*5
Pai M1 2.4 2.4 0.8 4608 | 33 152.064
coc M2 2.2 2.2 0.8 3872 | 15 58.08
va M3 4.75 2.8 0.8 10.64 1 10.64

ﬁgﬂg M4 2.1 15 0.8 2.52 2 5.04
Giang mong | 187.4 | 0.22 04 | 164912 | 1 9.61
GM
Pobétong | 24.6 48.6 0.12 |[143.4672| 1 143.4672
l’lél’l
Do bé tong 16t 33.215 | 1 33.215
Tang | Tamvachl | 15.9 0.25 3.6 14.31 1 14.31
1 | Dam400x220 | 395.6 | 0.22 04 | 348128 | 1 34.8128
Dam 300x110 | 39.2 0.11 0.3 1.2936 | 1 1.2936
Cot 0.4 0.4 3.2 0512 | 48 24,576
Sannhaday | 24.6 48.6 0.1 75156 | 1 751.56
10cm
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San thang 4.75 2.8 0.15 1.995 1 1.995
may
150mm
Thang bo T1
Chiéu nghi 3 1.44 0.1 0.432 1 0.432
DC1 0.3 0.22 0.3 0.0198 2 0.0396
DC2 0.3 0.22 0.3 0.0198 2 0.0396
Ban thang | 3.245 | 1.315 0.1 [0.426718| 2 0.853435
Tang | Tam vach 15.9 0.25 3.6 14.31 1 14.31
2-9 | Dam 400x220 | 395.6 | 0.22 04 | 348128 | 1 34.8128
Dam 300x110 | 39.2 0.11 0.3 1.2936 1 1.2936
Cot 0.4 0.4 3.2 0.512 | 48 24,576
San nha day 0.22 0.1 751.56 1 751.56
10cm
San thang 4.75 2.8 0.15 1.995 1 1.995
may
150mm
Thang b T1
Chiéu nghi 3 1.44 0.1 0.432 1 0.432
DC1 0.3 0.22 0.3 0.0198 2 0.0396
DC2 0.3 0.22 0.3 0.0198 2 0.0396
Ban thang | 3.245 | 1.315 0.1 |0.426718| 2 0.853435
Tang | Tam vach 15.9 0.25 3 11.925 | 1 11.925
mai | Dam 400x220 | 80 0.22 0.4 7.04 1 7.04
Cot 0.4 0.4 3 0.48 48 23.04
San thang 4.75 2.8 0.15 1.995 1 1.995
may
150mm
Khoi lwgng cot thép
Hang | Tén cau kién Kich théc va V bé tong 1CK S6 KL (Tan)
muc Dai(m) | Rong(m) | Cao(m) | V (m°) rPther)p CK
%
A B 1 2 3 4=1*2*3| 5 | 6 7
Thép | Coc 0.3x0.3 0.3 0.3 15 1.35 1.1 | 402 46.86
coC
Pai M1 2.4 2.4 0.8 4608 | 0.7 | 33 106.44
coc M2 2.2 2.2 0.8 3872 [ 07 | 15 40.66
va M3 4.75 2.8 0.8 1064 | 07 | 1 7.45
giang M4 2.1 1.5 0.8 2.52 07 | 2 3.53
MONg I Giangmong | 1874 | 0.22 04 | 164912 | 0.7 | 1 11.54
GM
Tang | Tam vach | 15.9 0.25 3.6 1431 | 25| 1 35.78
1 Dam 400x220 | 395.6 0.22 04 | 348128 |1.07| 1 37.25
SVTH: PONG MINH QUYEN 156

Lop : XDL 902




TRUONG PAI HOC DAN LAP HAI PHONG GVHD: DPOAN VAN DUAN

Dam 300x110 | 39.2 0.11 0.3 1.2936 |1.07 | 1 1.38
Cot 0.4 0.4 3.2 0.512 1 | 48 24.58
San nha day 0.22 0.1 75156 | 058 | 1 435.90
10cm
Santhang may | 4.75 2.8 0.15 1.995 [058 | 1 1.16
150mm
Thang bo T1
Chiéu nghi 3 1.44 0.1 0432 [ 05 | 1 0.22
DC1 0.3 0.22 0.3 0.0198 | 0.8 | 2 0.03
DC2 0.3 0.22 0.3 0.0198 | 0.8 | 2 0.03
Ban thang 3.245 | 1.315 0.1 [0.426718 | 058 | 2 0.49
Tang Tam véach 15.9 0.25 3.6 1431 | 25 | 1 35.78
2-9 | Dam400x220 | 395.6 | 0.22 04 | 348128 [1.07 | 1 37.25
Dam 300x110 | 39.2 0.11 0.3 1.2936 |1.07 | 1 1.38
Cot 0.4 0.4 3.2 0.512 1 | 48 24.58
San nha day 0.22 0.1 75156 | 058 | 1 435.90
10cm
Santhang may | 4.75 2.8 0.15 1.995 [058 | 1 1.16
150mm
Thang b§ T
Chiéu nghi 3 1.44 0.1 0432 [ 05 | 1 0.22
DC1 0.3 0.22 0.3 0.0198 | 0.8 | 2 0.03
DC2 0.3 0.22 0.3 0.0198 | 0.8 | 2 0.03
Bén thang 3.245 | 1.315 0.1 |0.426718 | 058 | 2 0.49
Tang Tam vach 15.9 0.25 3 11925 | 25 | 1 29.81
méai | Dam 400x220 80 0.22 0.4 704 |107] 1 7.53
Cot 0.4 0.4 3 0.48 1 | 48 23.04
Santhangmay | 4.75 2.8 0.15 1.995 | 058 1 1.16
150mm
tong 1351.6674
khoi IUONG TUONG xay
Kich théc va khoi long 1 CK H? KL t-
Tang Tén céu kién Di¢n >0 ong
Dai(m) | Rong(m) | Cao(m) | tich g:ja;n thuc t&
(m2) | .. | (M2)
A B 1 2 3 4=1*3
N Tuong 220 | 146.40 | 0.22 3.60 |527.04 | 0.80 | 421.63
Tang 1

Tuong 110 | 42.00 0.11 3.60 |151.20| 0.80 | 120.96

Tuong 220 | 189.80 0.22 3.60 |683.28 | 0.80 | 546.62

Tang 2-9 Twong 110 | 80.40 | 0.11 | 3.60 |289.44| 0.80 | 231.55
Ting Twong 220 | 50.00 | 022 | 3.00 |150.00| 0.80 |120.00
mai

Tuong 110 | 80.00 0.11 3.00 |240.00| 0.80 |192.00
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khoi IUQNG trat TUONG day 15

Kich thudc va khéi long 1 CK HE |
Tang Tén ciu kién ST- >0 trat
wong | Strat g:jam thuc té
Dai(m) | Cao(m 0 :
'm) (m) (m?) (m?) cua (m’)
A B 4=1*2*3
Thno 1 Tuong 220 146.40 | 3.60 | 527.04 | 1054.1| 0.8 |843.26
& Tuong 110 42.00 3.60 | 151.2 | 302.4 | 0.8 |241.92
Thne 2.9 Tuong 220 189.80 | 3.60 | 683.28 | 1366.6 | 0.8 | 1093.2
& Tuong 110 80.40 3.60 | 289.44 |578.88 | 0.8 | 463.1
Téng Tuong 220 50.00 3.00 150 300 | 0.8 | 240
4-10 Tuong 110 80.00 3.00 240 480 | 0.8 | 384
khoi ITUQNG lat nén
Kich thudc Dién Tong
Tang Tén cau kién A tich | S6luwong | dién tich
Rong(m) | Cao (m) (m2) m2
Ctra di dai sanh 2.5 2.9 7.25 1 7.25
Cira s0 1.2 1.6 1.92 17 32.64
1 Cira WC 0.7 2.1 1.47 3 4.41
Ctra di 2 2.3 4.6 3 13.8
Cura di 1.5 2.1 3.15 6 18.9
Tong 77
Cira s6 1.2 1.6 1.92 17 32.64
, Cira WC 0.7 2.1 1.47 2 2.94
9 Cira di 2 23 | 46 2 9.2
Cura di 1.5 2.1 3.15 6 18.9
Tong 63.68
BANG TONG HOP CHI TIET
TIEN DO THI CONG
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4 | Dinhmic | Nhu cu an | Thoi
STT Noi dung cong viéc Do.’n Khoi Nt]an gian
vi | long Cong (ngay)
M| NC | M NC gay
A. Thi cong phin ngam
1 [Chuan bi mit bang cong 6 2
2 |Cong tac thi cong ép coc m | 5778 | 2.5 4 |7391| 20 37
3 |Cong tac dao dit = may m3 | 1318.7 [0.316| 4.75 |4.167|62.638| 10 6
4 |Cong tac dao dat = thu cong m3 | 266 0.77 197.1 | 30 6
5 |Cong tac pha dau coc m3 | 11.304 0.6 6.782 6 1
6 D bé tong 16t mong, gidng m3 | 45.64 (0.036| 1.18 |1.643|53.855| 30 2
7 Pat ¢t thép dai giang, co mong| T | 55.86 8.34 465.872| 30 8
g (Ohep van khuon dai, gidng, ¢0 | 5 | 4g9 4 23.92 117.064 15 | 8
mong
9 [P6 bé tong dai, giang, cd moéng | m3 | 349.83 30 3
10 [Bao ddng bé tong m3 | 349.83 4 5
11 |Lhéo vin khuon dai, gidng, c0 | 115 | 4gq 4 7.97 39.005| 10 | 4
mong
12 |Xay tong mong m3 | 29.3 1.92 56.256 | 15 4
13 |Lap dat bang may*thu cong dén| 53 | 1159 g 0.07 81.186| 30 | 3
cot -0.15
14 [Bé tong 16t nén m3 | 119.5 [0.036| 1.18 |4.302|141.01| 30 5
15 [Pt cbt thép nén T | 7.83 8.34 65.302| 30 2
16 [Bé tong nén m3 | 239 |0.023| 0.58 |5.497|138.62| 30 5
17 |Bao ddng bé tong nén m2 |1151.2 4 5
Pinh mirc Nhu ciu
e ~ ]
STT Noi dung cong viéc })o:n Khoi Ntlan (
vi |leng | M | NC| M | NC |COng| -
B. Thi cong than
Tang 1
18 | Cong tac dit cdt thép T 4.68 8.48 39.686 | 30
cot,vach
19 | Cong tac lap ghép van m2 119 28.71 34.165 | 15
khuon cot,vach
20 | Cong tac do bé tong m3 [42.336| 0.04 | 2.56 | 1.693 | 108.38 | 30
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cot,vach

21 | Bao dong bé tong cot,vach 4

22 | Cong tac thao van khuon m2 119 9.57 11.388 10
cot,vach

23 C@ng tac ghép van khuén m2 4674 28.71 134191 | 60
dam san, cau thang

24 | Cong thc dit cOt thép dam T | 2656 16.2 430.272 | 30
san, cau thang

25 | Cong tc do bé tong dam m3 | 226.13 30
san, cau thang

22 | Bao dong bé tong m3 | 226.13 4

23 | Cong tac thao van khudn m2 4674 9.57 447.302 | 30
dam san, cau thang

24 | Xay tong m3 95.2 1.92 182.784 | 40

25 | Lap bao cira, dong ong ki m2 66 0.25 16.5 5
thuat

26 | Trat tran, tong trong nha m2 | 2281.6 0.35 798.56 40

27 | Latnén m2 | 858.84 0.17 146.003 | 20

28 | Lap thiét bi dién ndc, vé 30 10
sinh...
Tang 2

29 | Cong tac dit cot thép T 7.5 8.48 63.6 30
cot,vach

30 | Cong tac lap ghép van m2 241 28.71 69.191 | 15
khuon cot,vach

31 | Cong tac dd bé tong m3 41.7 | 0.04 | 256 |1.668|106.752 | 30
cot,vach

32 | Bdo dong bé tong cdt,vach 4

33 | Céng tac thao van khudn m2 119 9.57 11.388 | 10
cot,vach

34 | Cong tac ghép van khudn m2 4674 28.71 134191 | 60
dam san, cau thang

35 | Cong tac dat cot thép dam T | 2656 16.2 430.272 | 30
san, cau thang

36 | Cong tac do bé tong dam m3 |226.13 30
san, cau thang

35 | Bao dong bé tong m3 | 226.13 4

36 | Cong tac thao van khudn m2 4674 9.57 447.302 | 30
dam san, cau thang

37 | Xay tong m3 88 1.92 168.96 40

38 | Lap bao cira dong dng ki m2 70 0.25 17.5 5
thuat

39 | Trat tran, tong trong nha m2 2370 0.35 829.5 40
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40 | Latnén m2 | 858.84 0.17 146.003 | 20

41 | Lap dién néc, thiét bj vé 30 10
sinh
Tang 3

42 | Cong tac dat cdt thép T 7.5 8.48 636 | 30
cot,vach

43 | Cong tac lap ghép van m2 241 28.71 69.191 | 15
khuon cot,vach

44 | Cong tac do bé tong m3 | 417 | 0.04 | 256 | 1.668 | 106.752| 30
cot,vach

45 | Bao dong bé tong cot,vach m3 41.7 4

46 | Cong tac thao van khubn m2 119 9.57 11.388 | 10
cot,vach

47 | Cong tac ghép van khuén m2 4674 28.71 134191 | 60
dim san, cau thang

48 | Cong tac dat cot thép dam T 26.56 16.2 430.272 | 30
san, cau thang

49 | Cong tac do bé tong dam m3 | 226.13 30
san, cau thang

48 | Bao dong bé tong m3 | 226.13 4

49 | Cong tac thao van khudn m2 4674 9.57 447,302 | 30
dam san, cau thang

50 | Xay tong m3 88 1.92 168.96 | 40

51 | Lap bao cira dong ong ki m?2 70 0.25 17.5 5
thuat

52 | Trét tran, tong trong nha m2 2370 0.35 829.5 40

53 | Lat nén m2 | 858.84 0.17 146.003 | 20

54 | Lap dién ndc, thiét bi vé 30 10
sinh
Tang 4

55 | Cong tac dat cdt thép T 4.57 8.48 38.754 | 30
cot,vach

56 | Cong tac lap ghép van m2 177.3 28.71 50.903 15
khuodn cot,vach

57 | Cong tac do bé tong m3 255 | 0.04 | 256 | 1.02 | 65.28 30
cot,vach

58 | Bao dong bé tong cot,vach m3 25.5 4

59 | Cong tac thao van khuon m2 177.3 9.57 16.968 | 10
cot,vach

60 | Cong tac ghép van khubn m2 4674 28.71 134191 | 60
dam san, cau thang

61 | Cong tac dat cot thép dam T | 2656 16.2 430.272 | 30
san, cau thang
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62 | Cong tic do bé tong dam m3 | 226.13 30
san, cau thang

61 | Bao dong bé tong m3 |226.13 4

62 | Cong tac thao van khudn m2 4674 9.57 447.302 | 30
dam san, cau thang

63 | Xay tong m3 182 1.92 349.44 40

64 | Lap bao ctra dong 6ng ki m2 | 114.8 0.25 28.7 5
thuat

65 | Trét tran, tong trong nha m2 |2735.5 0.35 957.425 | 40

66 | Lat nén m2 | 858.84 0.17 146.003 | 20

67 | Lap dién ndc, thiét bi vé 30 10
sinh
Tz"ing 5

68 | Cong tac dat cdt thép T 4.57 8.48 38.754 | 30
cot,vach

69 | Cong tac lap ghép van m2 177.3 30 53.19 15
khudn cot,vach

70 | Cong tac d6 bé tong m3 | 255 [0.035| 2.56 [0.893| 65.28 | 30
cot,vach

71 | Bao dong bé tong cot,vach 4

72 | Céng tac théo van khudn m2 177.3 10 17.73 10
cot,vach

73 | Cong tac ghép van khudn m2 4674 30 1402.2 | 60
dam san, cau thang

74 | Cong téc dit cOt thép dam T 26.56 16.2 430.272 | 30
san, cau thang

75 | Cong tic do bé tong dam m3 | 226.13 30
san, cau thang

74 | Bao dong bé tong m3 |226.13 4

75 | Cong tac thao van khudn m2 4674 10 467.4 30
dam san, cau thang

76 | Xay tong m3 182 1.92 349.44 40

77 | Lap bao cira dong ong ki m2 | 114.8 0.25 28.7 5
thuat

78 | Trat tran, tong trong nha m2 | 2735.5 0.35 957.425 | 40

79 | Latnén m2 |858.84 0.17 146.003 | 20

80 | Lap dién ndc, thiét bi vé 30 10
sinh
Tang 6

81 | Cong tac dat cdt thép T 457 8.48 38.754 | 30
cot,vach

82 | Cong tac lap ghép van m2 177.3 30 53.19 15
khuon cot,vach
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83 | Cong tac do bé tong m3 255 [0.035| 2.56 | 0.893 | 65.28 30
cot,vach

84 | Bao dong bé tong cot,vach 4

85 | Cong tac thao van khudn m2 177.3 10 17.73 10
cot,vach

86 | Cong tac ghép van khuén m2 | 4674 30 14022 | 60
dim san, cau thang

87 | Céng tac dit cot thép dam T 26.56 16.2 430.272 | 30
san, cau thang

88 | Cong tac do bé tong dam m3 |226.13 30
san, cAu thang

87 | Bao dong bé tong m3 | 226.13 4

88 | Cong tac thao van khudn m2 4674 10 467.4 30
dam san, cAu thang

89 | Xay tong m3 182 1.92 349.44 40

90 | Lap bao cira dong 6ng ki m2 | 114.8 0.25 28.7 5
thuat

91 | Trét tran, tong trong nha m2 |2735.5 0.35 957.425 | 40

92 | Latnén m2 | 858.84 0.17 146.003 | 20

93 | Lap dién ndc, thiét bi vé 30 10
sinh
Tang 7

94 | Céng tac dat cdt thép T 3.99 8.48 33.835 | 30
cot,vach

95 | Cong tac lap ghép van m2 162 30 48.6 15
khuon cot,vach

96 | Cong tac do bé tong m3 22.28 [ 0.035| 256 | 0.78 | 57.037 30
cot,vach

97 | Bao dong bé tong cot,vach 4

98 | Cong tac thao van khudn m2 162 10 16.2 10
cot,vach

99 | Cong tac ghép van khubn m2 4674 30 1402.2 | 60
dam san, cau thang

100 | Cong tac dat cot thép dam T 26.56 16.2 430.272 | 30
san, cau thang

101 | Cong tac do bé tong dam m3 |226.13 30
san, cau thang

100 | Bao dong bé tong m3 [226.13 4

101 | Céng tac thdo van khubn m2 4674 10 467.4 30
dim san, cau thang

102 | Xay tong m3 182 1.92 349.44 40

103 | Lap bao cira dong ong ki m2 114.8 0.25 28.7 5
thuat
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104 | Trét tran, tong trong nha m2 |2735.5 0.35 957.425 | 40

105 | Lat nén m2 | 858.84 0.17 146.003 | 20

106 | Lap dién ndc, thiét bj vé 30 10
sinh
Tang 8

107 | Cong tac dat cot thép T 3.99 8.48 33.835 | 30
cot,vach

108 | Cong tac lap ghép van m2 162 30 48.6 15
khuon cot,vach

109 | Cong tac do bé tong m3 | 22.28 [0.035| 2.56 | 0.78 | 57.037 | 30
cot,vach

110 | Bao dong bé tong cot,vach 4

111 | Cdng tac thao van khudn m2 162 10 16.2 10
cot,vach

112 | Cong tac ghép van khudn m2 4674 30 1402.2 | 60
dam san, cau thang

113 | Cong tac dat cot thép dam T 26.56 16.2 430.272 | 30
san, cau thang

114 | Cong tac do bé tong dam m3 | 226.13 30
san, cau thang

113 | Bao dong bé tong m3 [226.13 4

114 | Céng tac thdo van khubn m2 4674 10 467.4 30
dam san, cau thang

115 | Xay tong m3 182 1.92 349.44 40

116 | Lap bao cira dong ong ki m2 | 114.8 0.25 28.7 5
thuat

117 | Trét tran, tong trong nha m2 | 2735.5 0.35 957.425| 40

118 | L4t nén m2 | 858.84 0.17 146.003 | 20

119 | Lap dién ndc, thiét bi vé 30 10
sinh
Tang 9

120 | Cong tac dat cot thép T 3.99 8.48 33.835 | 30
cot,vach

121 | Cong tac lap ghép van m2 162 30 48.6 15
khuon cdt,vach

122 | Cong tac do bé tong m3 | 22.28 [0.035| 2.56 | 0.78 | 57.037 | 30
cot,vach

123 | Bao dong bé tong cot,vach 4

124 | Cong tac thao van khuén m2 162 10 16.2 10
cot,vach

125 | Cong tac ghép van khudn m2 4674 30 1402.2 | 60
dim san, cau thang
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126 | Cong téc dat cot thép dam T | 2656 16.2 430.272 | 30
san, cau thang

127 | Cong tac do bé tong dam m3 |226.13 30
san, cau thang

128 | Bao ddng bé tong m3 |226.13 4

129 | Cong tac thao van khudn m2 4674 10 467.4 30
dam san, cau thang

130 | Xay tong m3 182 1.92 349.44 | 40

131 | Lap bao cira dong dng ki m2 | 114.8 0.25 28.7 5
thuat

132 | Trét tran, tong trong nha m2 |2735.5 0.35 957.425 | 40

133 | Lat nén m2 | 858.84 0.17 146.003 | 20

134 | Lap dién ndc, thiét bj vé 30 10
sinh
Tang mai

135 | xay tong thu hdi va chin m3 52 2.16 112.32 | 30
mai

136 | sxId xa go mai T 1.81 32.6 0.59 15

137 | lop mai ton 100m2 | 6.1 2.56 15.616 | 30

138 | cbng tac khac 4
C. Hoan thién

151 | Trat ngoai toan bd m2 |3502.4 0.32 1120.77 | 40

152 | Son tong trong, ngoai nha m2 17485 0.042 734372 | 30

153 | Thu don vé sinh cong tr- 10
ong
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33 |AF.g2(COngacthaovan |, 1y 9.57 11.388
khuon cot,vach
Cong tac ghep van

34 | AF.863 [khudén dim san, cau| m2 | 4674 28.71 1341.905
thang
Cong tac dat cot

35 | AF.617 [thép dam san, cau T | 26.56 16.2 430.272
thang

36 | AF.323 [COng tdcdobe tong) o 1556 434
dam san, ciu thang

ST| Ma |\oio o .o Don | Khoi Dinh mure Nhu cau

T | hiéu 01 dung g vig vi | lwong Cg Npan Cg L?o

may cong may |dong

1 2 3 4 7 8 9 10
Cong tac thao van

36 | AF.811 [khuén dam san, cau| m2 | 4674 9.57 447.302
thang

37 | AE.222 |Xay tuong m3 88 1.92 168.96

38 | AH.32 [P bao ctiaduong |, | 4, 0.25 17.5
ong ki thuat

39 |AK 212 [THatran tuong s | 559, 0.35 8295
trong nha

40 |AK.512|Lat nén m2 | 858.84 0.17 146.003

41 L'e“1pAd1jén nudc, thiet 30
bi v€ sinh
Tang 3

42 | AF 614 (COngtacdatedt | 55 8.48 63.6
thép cot,vach

43 | AF.go1 [COng taclap ghep 1 n | 54y 28.71 69.191
van khuon cot,vach

a4 | AF.222 COongtacdobetongl o | 412 | 004 | 256 | 1.668 |106.752
cot,vach

45 Bao dongbetong | 13 | 49 7
cot,vach

46 | AF.g1CONg taCthaovan |, |y 9.57 11.388
khuon cot,vach
Cong tac ghép van

47 | AF.863 [khudn dam san, ciu| m2 4674 28.71 1341.905
thang
Cong tac dat cé‘g

48 | AF.617 thép dam san, cau T 26.56 16.2 430.272
thang

49 | AF.323 [COng tac Ao be tong| 3 155g 134
dam san, cau thang

48 Bao dong bé tong m3 [226.134
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Cong tac thao van

49 | AF.811 [khudn dim san, cAu| m2 | 4674 9.57 447.302
thang

50 |AE.222 |Xay tong m3 88 1.92 168.96

51 | AH.32 [Fap baocuadong |5 | 5 0.25 175
ong ki thuat

52 | AK 212|1Fat tran, tong m2 | 2370 0.35 829.5
trong nha

53 |AK.512 [L4at nén m2 | 858.84 0.17 146.003

54 L_apﬂdn:en noc, thiét 30
bi v¢€ sinh
Tang 4

55 | AF.614| 0N tdc dat cot T | 457 8.48 38.754
thép cot,vach

56 | AF.g21 (COongtaclap ghép |y 14794 28.71 50.903
van khudn cot,vach

57 |AF.222(COngtacdobetongl o | o55 | 504 | 256 | 1.02 | 65.28
cot,vach

sT| Ma N6 duime o vid Pon | Khéi Pinh mu’f Nhu cau

T | hiéu 01 dung cong vi¢ce vi | lvong C,a Npan C’a L?o

may cbng may |dong

1 2 3 4 7 8 9 10

58 BAao (%(ng bé tong m3 | 255
cot,vach

59 | AF.go1 (CONg teCthaovan |y | 449 4 9.57 16.968
khudn cot,vach
Cong tac gheép van

60 | AF.863 [khuén dam san, cau| m2 4674 28.71 1341.905
thang
Cong tac dat cé‘g

61 | AF.617 [thép dam san, cau T 26.56 16.2 430.272
thang

62 | AF.323[COngtacdobetong) 5 1596 154
dam san, cau thang

61 Béao dong bé tong | m3 |226.134
Cong tac thao van

62 | AF.811 [khudon dam san, cAu| m2 | 4674 9.57 447.302
thang

63 | AE.222 |Xay tong m3 182 1.92 349.44

64 | AH.32 [k baocuadong | o |44, 0.25 28.7
ong ki thuat

65 | AK 212|1rat tran, tong m2 | 27355 0.35 957.425
trong nha

66 |AK.512 L4t nén m2 | 858.84 0.17 146.003
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Lap dién ndc, thiét

67 bi v€ sinh 30
T?mgS

68 | AF 614 |COne tac dat cot T | 457 8.48 38.754
thép cot,vach

69 | AF.g21 (COng taclap ghép | 1907 4 30 53.19
van khudn cot,vach

70 | AF.222 [COngtacdobetong) 4 | 555 | g035| 256 |0.893 | 65.28
cot,vach
Bdo dong bé tong

71 N
cot,vach

72 | AF.g21 (CONgtacthao van | | 947 10 17.73
khuon cot,vach
Cong tac ghep van

73 | AF.863 [khuon dim san, cdu| m2 | 4674 30 1402.2
thang
Cong tac dat C(‘)F

74 | AF.617 [thép dam san, clu T | 26.56 16.2 430.272
thang

75 | AF.323 (Cong taicdObe tong g 1o0g 13y
dam san, ciu thang

74 Bao dong bé tong m3 |226.134
Cong tac thao van

75 | AF.811 [khudén dim san, cau| m2 | 4674 10 467.4
thang

76 | AE.222 [Xay tong m3 | 182 1.92 349.44

77 | AH.32 [Lap baoctadong |5 | 49 g 0.25 28.7
ong ki thuat

78 | AK 212 |1Tat tran, tong m2 | 2735.5 0.35 957.425
trong nha

ST| Ma NOi dung cong viéc Pon | Khoi e m“’f e

T | hiéu 01 dung g VI¢ vi lwong C,a Npan Cf;\ L?o

may cong may |dong

1 2 3 4 7 8 9 10

79 |AK.512|L4at nén m2 | 858.84 0.17 146.003

80 L.'ElpAd1§:n nadc, thiét 30
bi v€ sinh
Tang 6

81 | AF.614|COne tac dat cot T | 457 8.48 38.754
thép cot,vach

82 | AF.g21 [COng tc lap ghép 1o 1497 5 30 53.19
van khuon cot,vach

83 | AF.222 [COngtacdobetong) o | 505 | 9035 | 256 |0.893| 65.28
cot,vach
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84 Bao dong bé tong
cot,vach

85 | AF.g21 [CONg tCthaovan |y | 497 5 10 17.73
khuon cot,vach
Cong tac ghép van

86 | AF.863 [khuon dam san, cau| m2 4674 30 1402.2
thang
Cong tac dat cot

87 | AF.617 [thép dam san, cau T 26.56 16.2 430.272
thang

88 | AF.323 (COng taicdobe tongl 5 596 13
dam san, cau thang

87 Bao dong bé tong m3 |226.134
Cong tac thao van

88 | AF.811 [khuén dam san, cau| m2 4674 10 467.4
thang

89 | AE.222 |Xay tong m3 182 1.92 349.44

90 | AH.32 [F3p baocuadong |5 1444 0.25 28.7
ong ki thuat

91 |AK 212|Lrat tran, tong m2 | 2735.5 0.35 957.425
trong nha

92 |AK.512|Lat nén m2 | 858.84 0.17 146.003

93 L?lp}\dl?l’l noc, thiét 30
bi vé sinh
Tang 7

94 | AF 614 | SON8 téc dat cot T | 3.99 8.48 33.835
thép cot,vach

o5 | AF.go1 |COng tic ldp ghép |-y 465 30 48.6
van khuon cot,vach

96 | AF.202(COng tac dObE oG] 110 | 99 58 | 0035 | 256 | 0.78 | 57.037
cot,vach
Bao dong bé tong

97 nr .
cot,vach

08 | AF.g21(COngacthaovan |, |65 10 16.2
khudn cot,vach
Cong tac ghép van

99 | AF.863 [khuén dam san, cau| m2 4674 30 1402.2
thang
Cong tac dat cé‘g

100 | AF.617 thép dam san, cau T 26.56 16.2 430.272
thang

ST| M& |\oiq o .o Don | Khoi Dinh mure Nhu cau

T | hiéu 01 dung g Vi¢ vi | lvong Cg Npan Cg L?o

may | cong | may |dong
1 2 3 4 7 8 9 10
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Cong tac d6 bé tong

101|AF.323 [ 2 7 7% m3 |226.134
dam san, ciu thang

100 Bdo dong bé tong m3 |226.134
Cong tac thao van

101| AF.811 [khudén dAm san, cAu| m2 | 4674 10 467.4
thang

102 | AE.222 [Xay tong m3 | 182 1.92 349.44

103| AH.32 [ baocuadong |y |44y g 0.25 28.7
ong ki thuat

104|AK 212|Irat tran, tong m2 | 27355 0.35 957.425
trong nha

105|AK.512 L4t nén m2 | 858.84 0.17 146.003

106 L_e‘1pAd1§n noc, thiét 30
bi v¢€ sinh
Tang 8

107| AF 614 [COng tac dat cot T | 3.99 8.48 33.835
thép cot,vach

108| AF.g21 (COng taclap ghép |5 | 465 30 486
van khudn cot,vach

109| AF.22p COng tac dobetong| 0| o558 | 0035 | 256 | 0.78 | 57.037
cot,vach

110 BAao (%Gng bé tong
cot,vach

111| AF 21 [CONg tacthaovan | | ) 10 16.2
khudn cot,vach
Cong tac ghép van

112 | AF.863 [khudn dam san, cau| m2 | 4674 30 1402.2
thang
Cong tac dat cé‘g

113| AF.617 [thép ddmsan,cdu | T | 26.56 16.2 430.272
thang

114| AF.323 [C0ng tac O BE tong] o 1596 3
dam san, ciu thang

113 Béo dong bé tong | m3 [226.134
Cong tac thao van

114| AF.811 [khudn dam san, cAu| m2 | 4674 10 467.4
thang

115| AE.222 [Xay tong m3 | 182 1.92 349.44

116| AH.32 -3 baocuadong |y |44y 0.25 28.7
ong ki thuat

117 |AK 212| rat tran, tong m2 | 27355 0.35 957.425
trong nha

118|AK.512 L4t nén m2 | 858.84 0.17 146.003

119 Lap dién noc, thiét 30
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bi v€ sinh
Tang 9
120| AF 614 COng tc dateot | | 549 8.48 33.835
thép cot,vach
ST| Ma Pon | Khéi Dinh mirc Nhu ciu
.~ |NOi dung cong viéc| .
T | hiéu vi |luwgng | M NC M INC
2 3 4 7 8 9 10
121| AF.g21 [CONg @cClap ghép |- o 1 46 30 48.6
van khuon cot,vach
122| AF.22 [COng tac dobetong o | 5y 08 | 0035 | 256 | 0.78 | 57.037
cot,vach
123 Bflo (]:O’l’lg bé tong
cot,vach
124| AR g21 [CONG AC thaovan |y 10 10 16.2
khudn cot,vach
Cong tac ghep van
125| AF.863 [khudn dAm san, cAu| m2 | 4674 30 1402.2
thang
Cong tac dat cé‘g
126| AF.617 [thép dam san, clu T | 26.56 16.2 430.272
thang
127| AF.323 COng tacdobe tong| 0 1596 15
dam san, ciu thang
128 Bao dong bé tong m3 |226.134
Cong tac thao van
129| AF.811 [khudn dAm san, cAu| m2 | 4674 10 467.4
thang
130| AE.222 [Xay tong m3 | 182 1.92 349.44
131| AH.32 [KApbaocuadong | | 49,4 0.25 28.7
ong ki thuat
132| AK 212 |1 1at tran, tong m2 | 2735.5 0.35 957.425
trong nha
133|AK.512|L4t nén m2 | 858.84 0.17 146.003
134 L.'.leAdl.cn noc, thiét 30
bi v€ sinh
Tang méi
135| AE 614 (Y tong thuhoi |0 ) 54 8.48 449.44
mal va chan mai
136 | AF.821 |sx1d xa go thép T | 181 30 0.543
137| AF.222 [COng tac dobetong g | o) og 2.56 57.037
cot,vach
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138 | AF.821 [lgp mai ton m2 1.81 10 0.181
139 cbng tac khac

C. Hoan thién
140|AK.211 [Trat ngoai toan b | m2 |3502.42 0.32 1120.774
141|254 ﬁgg;f’r‘:ﬁaﬁong’ ma | 17455 0.042 734.372
143 Ban giao
SVTH: PONG MINH QUYEN 172

Lop : XDL 902




TRUONG PAI HOC DAN LAP HAI PHONG GVHD: DPOAN VAN DUAN

CONG TAC THIET KE TONG MAT BANG

- Téong mit bang xay dung duoc hiéu theo nghia cu thé 1a mot tdp hop cac mat
bang trén d6 ngoai vi¢c quy hoach vi tri cac cong trinh s€ dugc xay dung, con phai bo
tri va xay dung cac cong trinh tam, cac cong trinh phu trg, cac co so vat chat k¥ thuat
bao gém: can truc, may moc, thiét bi xdy dung, cic xudng san xuat, cac kho bai, nha
0, nha sinh hoat va nha lam viéc, mang luéi duong giao thong, mang ludi cung cip
dién nudc dung dé phuc vu cho qué trinh xay dung va doi séng con ngudi trén cong
truong xay dung.

- Thiét ké tot tong mit bang xay dung, tién t6i thiét ké t6i wu sy gop phan dam
bao xay dung cong trinh c6 hi¢u qud, ding tién do, ha gid thanh xay dung, dam bao
chat lugng, an toan lao dong va v¢ sinh moi truong. ..

- Co s0 tinh toan thiét ké tong mat bang:

+ Can ctr theo yéu cau cua to chuc thi cong, tién do thuc hién cong trinh xac dinh
nhu cau can thiét vé vat tu, vat liéu, nhan luc, nhu cau phuc vu.

+ Cin cr vao tinh hinh cung cip vat tu thuc té .

+ Can ctr vao tinh hinh thuc té va mat bang cong trinh, bd tri cac cong trinh phuc
vu, kho bai, trang thiét bi dé phuc vu thi cong.

- Muc dich chinh cta cong tac thiét ké tong mat bang xay dung:

+ Tinh toan 1ap tong mit bang thi cong dé dam bao tinh hop 1y trong cong tac t6
chuc, quan 1y, thi cong, hop ly trong day chuyén san xuat, tranh hién tuong chong
chéo khi di chuyén .

+ Pam bao tinh 6n dinh va phu hop trong cong tac phuc vu thi céng, tranh truong
hop lang phi hay khong dua dap ting nhu cau .

+ Dam bdao cac cong trinh tam, cac bai vat li¢u, cau kién, cac may moc, thiét bi
dugc sir dung mdt cach ti¢n loi, phat huy hi€u qua cao nhat cho nhan lyc tryc tiép thi
cong trén cong truong.

+ Dé cu ly van chuyén vat tu vat liéu la ngén nhat, s6 1an boc d 1a it nhat, giam
chi phi phat sinh cho cong tac van chuyén

+ Pam bao diéu kién vé sinh cong nghiép va phong chdng chay nd.

1.30.5 Ngi dung thiét ké tong mdt bang xdy dung

+ Viéc thiét ké tong mat bang tuy theo timg cong trinh cu thé va phu thudc va
tung giai doan thi cong. Noi dung thiét ké tong quat tong mat bang xay dung bao gom
cac cong viéc sau:

+ X4c dinh vi tri cu thé cta cong trinh da dugc quy hoach trén khu dat duogc cép
deé xay dung.

+ B trf can truc, may moc, thiét bi xay dung

+ Thiét ké hé thong giao thong phuc vu cong truong

+ Thiét ké cac kho bai vat liéu, cau kién thi cong

+ Thiét ké co sé cung cap nguyén vat lidu xay dung
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+ Thiét ké cac xudng san xuat va phy tro

+ Thiét ké nha tam trén cong trudng

+ Thiét ké mang luéi cip — thoat nudc cong trudng

+ Thiét ké mang luéi cip dién

+ Thiét ké h¢ thong an toan, bao v¢, v€ sinh moi truong.
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1.30.6 . Bé tri mdy méc trén mdt bang thi cong.

- Trong giai doan thi cong phan than, cac mdy thi cong chinh can bb tri bao gdm :
can truc thap, thang tai, thang may chd nguoi, may trdn vira, may bom bétong.

- Can truc thap: T khi thi cong phan ngam ta da st dung can truc thap Potain
23B. Vi tri can tryc thap dat tai gitra cong trinh, cach mép tudong vay 3m, tic 1a cach
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truc A cua cong trinh 7,5m. Viéc bd tri can truc thap nhu vay dam bao tam v&i can truc
phuc vu thi cong cho toan cong trudng, khoang cach can truc dén cong trinh 1a dam
bdo an toan.

- Thang tai: Dung dé chuy€n cho cac loai vat liéu roi 1én cac tAng cao cua cong
trinh. D¢ gian mat bang cung cap vat li¢u, thang tai duoc b tri & phia bén kia cua
cOng trinh so va&i vi tri can truc thap voi s6 lugng 2 cai. Thang tai duoc bb tri sat cong

trinh, neo chic chin vao san ting, dam bao chiéu cao va tai trong ning d phuc vu thi
cong.

- Thang may cho nguoi: dé tang kha nang linh dong diéu dong nhan lyc lam viéc
trén cac ting, ngoai vige t6 chirc giao thong theo phwong dimg bang cau thang bo da
dugc thi cong & cac tang, ta b tri thém 1 thang may ché ngudi tai phan san conson &
truc 6 cua cong trinh. Thang may dugc bd tri dam bao vi tri an toan khi can truc hoat
dong va thuan tién vé giao thong cho can b va cong nhan trén cong truong.

- M4y bom bétong: giai doan thi cong phan than sir dung may bom tinh DC-
750SM. May bom bétong duoc bb tri tai goc cong trinh noi c¢6 bd tri dudng dng tinh
neo vao than cong trinh dé van chuyén béténg 1én cao.

- May tron vira: phuc vu nhu cau xay trat, st dung 1 may tron vira b6 tri canh can
truc thap

1.30.7 Tinh toan dwong giao thong.

- Trong diéu kién binh thuong, véi duong mot lan xe chay thi cac thong sb bé
rong cua duong léy v61 nhiing chd duong do han ché vé dién tich mat béng, do do6 co
thé thu hep mat duong lai B = 4m (khong c6 1 duong). Va luc nay, phuong tién van
chuyén qua day phai di voi téc @6 cham (< 5km/h), va dam bao khong c6 ngudi qua
lai.

- Khoang cach an toan tir mép dudng dén mép cong trinh (tinh tir chan 16p gido
xung quanh céng trinh) la e = 1,5m.

- Ban kinh cong ctia duong & nhitng chd goc ldy 1a: R = 9m. Tai céc vi tri ndy,
phan mé rong cia duong lay la a =1,5m.

- P doc mit duong: i = 3%.
1.30.8 Tinh todn ldp tong mit bing thi cong:
1.30.8.1 S lugng can bd cong nhan vién trén cong truong:
Theo bang tién do thi cong va biéu dd nhan luc thi ta co:
- Tong s6 cong: S = 27633 cong
- Thoi gian thi cong: T =423 ngay
- S6 cong nhan 10n nhat trén cong trudng: Ama = 235 cong nhan.
a) S6 cong nhdn xdy dung co ban truc tiép thi cong:

Theo biéu do tong hop nhén Iyc, sé ngudi lam viée truc tiép trung binh trén cong
truong la:

S 27633
A= At ? = E =66 (rlgu’O'l)
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b) §6 cong nhdn lam viéc & cdc xwong phu tro:

B = K%.A =0,25x66=17cbng nhan

(Cong trinh x4y dung trong thanh phd nén K% = 25% = 0,25).

¢) Sb can bo cong nhan ki thuat:

C=6%.(A+B) = 6%.(66 +17) = 5 nguoi

d) §6 cén bé nhdn vién hanh chinh:

D = 5%.(A+B+C) = 5%.(66 + 17 + 5) = 5 ngudi

e) S6 nhan vién phuc vu(y té, an trua):

E = 6%.(A+B+C+D) = 6%.(66 + 17 + 5+5) = 6 nguoi

(Cong truong quy md trung binh, S%=6%)

Tong s6 can bo cong nhan vién cong trudng (2% dau dm, 4% xin nghi phép):
G =1,06.(A+ B+ C+ D+ E) =1,06.( 66+ 17 + 5+5+6) = 105 (nguoi)

1.30.8.2 Dién tich kho bai va lan trai:

a. Kho Xi mang (Kho kin):

Can clr vao bién phap thi cong cong trinh. Bé tong cot 16i duge d6 bang can truc

Duya vao cong viéc dugc lap & tien do thi cong thi cac ngay thi cong can dén xi

ming 13 cac ngay d6 bé tong cot 161, xay va trat tudong (Vira tam hop 100#).

Do vy viéc tinh dién tich kho ximang dya vao cic ngay do bé tong cot 15i tang

4, xAy trat tang 4 (cac ngay can nhiéu ximing nhat).

Vit li¢u cho , Ximang | Ximang
. Khoi _ Dinh muec vat . .
cong tac thi Ma hiéu bM can can
A luong tu(XM PC30) ., .,
cong thiét(kg) thict(T)
Bé tong cot 415,125kg/m
. 25,5m3 AF.12234 10582,7 10,58
tang 4 3
Xay
. 182m3 AE.22214 92,81kg/m3 16891,4
tuong tang 4
22.56
Trat
. 684,9m2 AK.21234 8,28kg/m2 5671
tuong tang 4

Khéi lugng xi mang can thiét cho mot dot xdy trat 1a 16n nhét, vay ta liy khoi

luong xi ming d6 dé tinh toan

kho du trr.
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Luong xi ming (PC30) can du trit : Qu=22,56 tin

Tinh dién tich kho: F=o %

Trong do: a =1,4 +1,6: Kho kin, 14y bang 1,5

F : Dién tich kho d& bao gém ca duong di.

d: Pinh mirc sap xép vat liéu = 1,3 T/m? (Ximang dong bao)
Do dé: F—15%§6 = 26.03 (M?)

Chon F =30 (m?)
b. Kho thép (Kho ho):

Luong thép trén cong truong du trir dé gia cong va lap dat cho cac két cau bao
gom: mong, dam, 16i, san, cot, cau thang. Trong do khéi luong thép dung thi cong
mong la nhiéu nhat (lvong cot thép 1a 55,86 T). Mat khac cong tac gia cong, lap dung
cot thép mong tién do tién hanh trong 8 ngay nén can thiét phai tap trung khdi luong
thép san trén cong trudong. Vay lugng 16n nhat can duy trit 1a: Qg = 55,86 T

Dinh mtc cét chira thép tron dang thanh: d =4 T/m?

Tinh dién tich kho: F= a?j‘“ =1,5x 2486_209 (m?)

Dé thuan tién cho viéc sip xép vi chiéu dai cta thép thanh ta chon:
F = 4x12 = 48 (m?)
c. Kho chura c6t pha + Van khuon (Kho hé):

Luong van khuon s dung lon nhat 1a trong cac ngay gia cong lap dung van
khuon dim san (1802m?* khéi lugng van khuén tang 2). Van khuon dam san bao gdm
cac tAm van khudn thép (cac tAm mat va goc), cac cay chong. Thoi gian du trir 14 6
ngdy, khdi luong cua van khuén 13 45kg/m?, hé sé a. = 1.5

Viy dién tich kho bii can thiét la:

o Qe 15,1892 _ 6oy
d 45

Chon kho chtra van khuén c6 dién tich: F = 4x16 = 64 (m?) dé dam bao thuén
tién khi xép cac cay chong theo chiéu dai.

F=

d. Dién tich bdi chira cat (Lé thién): Bai cat thiét ké phuc vu viéc do bé tong 16t
moéng, xay va trat tuong. Cac ngay co khoi lugng cao nhat 1a cac ngay do bétong 16t
mong.

Khéi lugng Bétong mac 100# la: V= 45,64 m°, db trong 2 ngay.
Theo Dinh mirc AF.11111 ta c6 khdi lugng cat vang: 0,531x45,64 =24.2 (m®)

Tinh béi chira cat trong ca 2 ngay d6 bétong. Dinh mirc ct chtra (danh dbng bang
thi cong) : 2m°/m? mat bang
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24.2

Dién tich bai: F=11x"5=14 (m?

e. Dién tich bai chira gach vo + da dam (Lo thién):

Bii d4 thiét ké phuc vu viéc d6 bé tong 16t mong.

Khéi lwong Bétong mac 100# la: V= 45,64 m?, 46 trong 2 ngay.

Theo Dinh mirc AF.11111 ta c¢6 khdi lwong da dam: 0,936x45,64 = 42,7 (m°)

Tinh bii chira trong ca 2 ngay dd bétong. Pinh muc cit chta (danh déng bang
thi cong) : 2m*/m® mit bang
Dién tich bai: F=11x 4277 = 24 (m?)

Nhén xét: Cac bii chira cat va gach chi ton tai trén cong trudng khoang 3 ngay
(mot ngay trude khi d6 bé tong va trong thdi gian d6). Do vay trong sudt qué trinh con
lai str dung dién tich d3 tinh toan duoc sir dung 1am bai gia cong cdp pha, gia cong cot
thép cho cong truong.

g. Dién tich bai chira gach (Lo thién):
Khdi lwong xay 16n nhét 1a Vyay =219,5 m?®; Theo Pinh mirc dy toan 2405 (ma
hiéu AE.22214) ta c¢6 khéi luong gach la:

550(vién)x219,5 = 120725 (vién)

Do khéi luong gach kha lon, du kién cung cap gach lam 3 dot cho cong tac xay
mot tang, mot dot cung cap la:

Qqt = 120725/3 = 40242 (vién)

Dinh murc xép: Dinax = 700v/m?

Dién tich kho: F=12x39242 0 981m2)
700

Chon F =280 m?

h. Ldn trai: Can ct tiéu chuan nha tam trén cong trudng:

- Nha bao vé (2 nguoi): 3x3 =9 m?

- Nha chi huy (1 nguoi): 12 m®

-Tram y té&: Ag.d = 58x0,04 = 2,5 (m?). Thiét ké 12 m®

- Nha & cho cong nhan: 14x3 =42 m®

- Nha tim: 58x2,5/25 =5,8 m* 1am 12 m% gdm 1 phong nam, 1 phong nit

- Nha Vé sinh: 58x2,5/25 =5,8 m? 1am 12 m?, gdm 1 phong nam, 1 phong nit
Tinh toan cap nudc cho cong trinh :

Nguén nuéc 1ay tir mang cip nude cho thanh phd, c6 dudng dng chay qua vi tri
xay dung cua cong trinh.

a. Xac dinh nudc dung cho san xuat:

SVTH: PONG MINH QUYEN 178
Lép : XDL 902



TRUONG PAI HOC DAN LAP HAI PHONG GVHD: DPOAN VAN DUAN

Do qua trinh thi cong cic bd phan cua cong trinh ding bétong thuong pham nén
han ché viéc cung cap nudc.

Nudc dung cho san xuit dugc tinh véi ngdy tiéu thu nhiéu nhét 1 ngay d6 bétong
I6t mong.
_ 123A
Q1= 53600

K, (Is)

Trong do: Aj: d6i tuong dung nuée tha i (I/ngay)..
Ky =2,25: H¢ s6 sir dung nudc khong diéu hoa trong gid.

1,2: He¢ so xét to1 mot so loai dieém dung nudc chua ké dén

, K.Iuwong A
1T Céac di€ém dung nuéc | Don vi . Dinh mirc .
/ngay (I/ngay)
3 45,64/2 = 3
1 Tron Bétong 16t mong m 258 300 I/m 6846
YA, = 6846 l/ngay

_ 1,2x6846

@ 8x3600

x2,25 = 0,64 (I/s)

b. Xac dinh nwoc dung cho sinh hoat tai hién truong:
Dung an udng, tam rira, khu vé sinh...
N__.B

= K. (/s
Q2= 5 3600 (19
Trong do: Nmax: S6 cong nhin cao nhét trén cong trudng (Nmax = 235 ngudi).

B = 20 I/ngudi: tiéu chuan dung nude cua 1 nguoi trongl ngay & CT
Ky : He s6 sir dung khong diéu hoa gio (K, = 2)

235% 20 x 2
= _— ~=10,32 (/s
Q 8x3600 (Ifs)

¢. Xac dinh nudce dung cho sinh hoat khu nha 6:

Dung gitra luc nghi ca, nha chi huy, nha nghi cong nhan, khu v¢ sinh...

Nc.C
=—— K, K I/s
Q= Zaxaeo0 o' tne 19
Trong do: N.: S6 cong nhan & khu nha & trén cong truong (N = 88 ngudi).

C = 50 I/ngudi: tiéu chuan ding nudc ciia 1 nguoi trongl ngay - dém & CT.
Kq : H¢ sd str dung khong diéu hoa gio (Kg=1,8)
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Kyg : Hé s6 str dung khong diéu hoa ngay (Kgy = 1,5)

88x50
Qs =

= ————x1,8x1,5 =0,137 (I/s)
24 %3600

d. Xac dinh luu lugng nudc dung cho ctru hoa: theo quy dinh: Q4 =51/s

Luu luong nude tong cong:

Qs=5(l/s) > (Q + Q, +Q3) = (0,64 + 0,32 + 0,137) = 1,097 (l/s)
Nén tinh: Qréng = 70%.[Q1 + Q2 + Q3] + Q4

= 0,7x1,097 + 5 =576 (I/s)

Duong kinh 6ng dan nudc vao not ti€u thu:

D= /4.Q.1000 _ \/4><5,76><1000 - 70 (mm)
AV 3,14x1,5

Van toc nudc trong 6ng ¢o6: D = 75mm la: v = 1,5 m/s.

Chon duong kinh éng D = 75mm.

Tinh toan hé thong dién thi cong va sinh hoat:

a. Dién thi cong:

Ta tién hanh cung cip dién cho cac may trén cong truong:
- Can tryc thap TOPKIT POTAIN - 23B: P =32 KW

- May dam dui U21-75 (2 may): P=15%x2=3KW
- May dam ban U7 (2 may) P = 2,0x2=4 KW

- May cua: P =3,0 KW
- Mdy han dién 75 Kg: P =20 KW
- May bom nudc: P=15KW
- May tron bétong P=3 kw

b. Dién sinh hoat: Di¢n chiéu sang cho cac kho bai, nha chi huy, y té, nha bao vé
cong trinh, di€n bao v€ ngoai nha...

al. Dién trong nha:

T Noi chida wing DBinh mwc | Dién tich P

(W/m?) (m) (W)
1 Nha chi huy - y té 15 21 315
2 Nha bao vé 15 9 135
3 Nha nghi tam ctia cong nhan 15 120 630
4 | Xuong gia cong, chira VK, cot thép, Ximang 5 64+48+30 710
5 Nha vé sinh+Nha tim 15 12 225
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Tong cong suat

2015
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Bang 1-21. Bang théng ké céc noi tiéu thu dién SH bén trong nha
a2. Dién bao vé ngoai nha:

1T Noi chiéu sang Cong suat
1 Duong chinh 6 x 50 W = 300W
3 Cac kho, lan trai 6 X 75 W =450W
4 Bon goc tong mit bang 4 x 500 W = 2000W
5 bén bao vé cac géc cong trinh 8xX75W =600W
Tong cong suat 3350

Bang 1-22. Bang thong ké cac noi tiéu thu dién SH bén ngoai nha

S I k,-p K,-p
T tdung:P=11 Y 22+ 22243 k..p,+ > Kk
ong cong suat dung (Z cos Zcosgo Z 3-P3 Z 4p4j

Trong do: Hé s6 1,1 1a hé sb tinh dén hao hut dién ap trong toan mang.

Hé s6 coso : He ) cong suit thiét ké cua thiét bi

Lay cose = 0,68 ddi vi may tron vita, bétong

cose = 0,65 ddi v6i may han, can truc thap

Ky, Ko, Ks, Ka: Hé s6 str dung dién khong diéu hoa.

(ky=0,75;k,=0,70 ; k3=0,8; k; =1,0)

3P Y P2y > .Ps, D Py la tong cong suat cac noi tiéu thu ciia cac thiét bi tiéu
thu dién truc ti€p, dién dong luc, phu tai sinh hoat va thap sang.

Ta co:

Cong suat dién tiéu thy tryc tiép cho san xuat: ( cac may han)

0,7.20
Pl = ———=2154 KW
0,65
Cong suét dién phuc vu cho cadc may chay dong co di¢n:
pT, = 0,7.(32+3+2+3+15) — 4469 KW:

0,65
Cong suat dién phuc vu sinh hoat va chiéu sang ¢ khu vuc hi¢n truong:
P';=5,1+ 3,35 = 8,45 KW;
Téng cong sudt tiéu thu: PT =1,1.(21,54 + 44,69 + 8,45) = 79,73 (KW)

Cong suat can thi€t cia tram bién the:
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= _ 1973
cosqp 07

S=

=114(KVA)

Nguén dién cung cip cho cong truong 1ay tir ngudn dién dang tai trén ludi cho
thanh pho.

b. Tinh ddy dan:
Viéc chon va tinh day dan theo 2 diéu kién:
+ Chon day dan theo d6 bén:

Pé dam bao day dan trong qua trinh van hanh khong bi tai trong ban than hodc
anh huong cia mua béo lam dut day gay nguy hiém, ta phai chon day dan c6 tiét dién
da 16n. Theo quy dinh ta chon tiét dién day dan ddi voi cac trudng hop sau (Vat lidu
day bang dong):

- Day boc nhya cach dién cho mang chiéu sang trong nha: S = 0,5 mm?
- Day boc nhya cach dién cho mang chiéu sang ngoai troi: S =1 mm®

- Day ndi cac thiét bj di dong: S = 2,5 mm®,

- Day ndi cac thiét bj tinh trong nha: S = 2,5 mm?.

+ Chon tiét dién day dan theo diéu kién 6n ap:

*Poi v6i dong san xuét (3 pha):

S = 100.2P.l/(k.V4.[Au])

Trong do: >P = 79,73 KW: Cong suit truyén tai tong cong trén toan mang
I: chiéu dai duong diy, m

[Au]: ton thit dién ap cho phép.

k: hé s6 ké dén anh hudng cia day dan

V: dién thé day dan, V.

- Tinh ton tiét dién day dan tir tram dién dén dau ngudn cong trinh:

Chiéu dai day dan: 1=100m.

Tai trong trén 1m duong day (Coi cac phu tai phan bd déu trén dudng day):
q=79,73/100 = 0,8 KW/m.

Téng md men tai: >P.1 = q.I°/2 = 0,8x100%/2 = 4000 KWm

Dung loai diy dan dong = k =57

Tiét dién day dan véi [Au] = 5%

S =100x4000x10%/(57x380%x0,05) = 972 mm?.

Chon day din dong co tiét dién S = 1000 mm®. Dudng kinh day d = 36 mm

- Tinh toan tiét dién day dn tir tram dau ngudn dén cac may thi cong:

Chiéu dai day dan trung binh: 1= 80m.

Téng cong suét st dung: P = 1,1.(PT,+ P',) = 1,1x(21,54+44,69) = 72,85 KW.
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Tai trong trén 1m dudng day (Coi cac phu tai phan bd déu trén duong day):
q=72,85/80 = 0,91 KW/m.

Téng md men tai: $P.1 = ql¥/2 = 0,91x80%2 = 2912 KWm

Dung loai diy dan dong =k =57

Tiét dién day dan véi [Au] =5%

S =100x2912x10%/(57x380°x0,05) = 566 mm?>.

Chon day dan ddng c6 tiét dién S = 615 mm®. Puong kinh day d = 28 mm.

- Tinh toan day dan tir tram dAu ngudn dén mang chiéu sang: mang chiéu sang 1
pha (2 day dan)

Chiéu dai day dan: 1 = 100m (Tinh cho thiét bi chiéu sang xa nhat)

Téng cong suét st dung ZP = P',= 6,25 KW

Tai trong trén 1m dudng day (Coi cac phu tai phan bd déu trén duong day):
q = 6,25/100 = 0,0625 KW/m.

Téng mo men tai: $P.I = gxI?/2= 0,0625x100%/2 = 312,5 KW.m
Dung loai ddy din dong =k =57

Tiét dién day dan véi [Au] =5%

S = 100x312,5x10%(57x380°x0,05) = 76 mmZ.

Chon déy dan c6 tiét dién S = 113 mm®. Puong kinh day d = 12 mm.
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Cong tac an toan lao dong cho toan cong truong.
1.30.9 An toan lao déng trong thi cong dao dit:
1.30.9.1 Pao dat bang may dao giu nghich.

- Trong thoi gian may hoat dong, cAm moi ngudi di lai trén mai dbc tu nhién,
cling nhu trong pham vi hoat dong cia may khu vuc nay phai c6 bién bao.

- Khi van hanh mdy phai kiém tra tinh trang mdy, vi tri ddt may, thiét bi an toan
phanh ham, tin hi¢u, am thanh, cho may chay thir khong tai.

- Khéng dugc thay ddi d6 nghiéng ctia may khi gau xtc dang mang tai hay dang
quay gan. Cam ham phanh dgt ngdt.

- Thudng xuyén kiém tra tinh trang cua day cap, khong dugc dung day cap da

- Trong moi truong hop khoang cach giita ca bin may va thanh hd dao ludn
luén phéai >1m.

10.3.1.2. Pao dat bang tha cong.
- Phai trang bi du dung cu cho cong nhan theo ché d6 hién hanh.
- Pao dat hd mong sau mdi trin mua phai ric cat vao bac 1én xuéng tranh truot,
nga.
- Trong khu vuc dang dao dat nén cé nhi€u ngudi cung lam viéc phai bo tri
khoang cach gifra nguoi nay va nguoi kia dam bdo an toan.
- Cam b tri nguoi lam viée trén miéng hd dao trong khi dang c6 ngudi 1am

viéc & bén dudi ho dao cung 1 khoang ma dat c6 thé roi, 16 xudng nguoi & bén dudi.

1.30.10 An toan lao djng trong cong tic bé tong.
+ Lap dung, thao d& dan gido.

- Khong dugc str dung dan giao: C6 bién dang, ran nit, mon gi hodc thi€u cac
bd phan: mdc neo, giang ...

- Khe ho gitra san cong tac va tuong cong trinh > 0,05 m khi xay va 0,2 m khi
trat.

- Khi lam viéc trén cao can phai deo diy an toan.

- Cac c0t gian gido phai duogc dat trén vat ké 6n dinh.

- Cam xép tai 1én gian gido, noi ngoai nhimng vi tri da qui dinh.

- Khi dan gido cao hon 6m phai 1am it nhat 2 san cong tac: San lam viéc bén
trén, san bao v€ bén dudi.

- Khi dan gido cao hon 12 m thi can phai lam ciu thang. D6 dbc cua cau thang
<60°

- Lo hong ¢ san cong tac dé 1én xudng phai c¢d lan can bao v¢ ¢ 3 phia.

- Thuong xuyén kiém tra tat ca cic bd phan két cdu cua dan gido, gia do, dé
phat hién tinh trang hu hong ctia dan gido va c6 bién phap sura chira kip thoi.
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- Khi thao d& dan gido phai c6 rao ngin, bién cdm nguoi qua lai. Cam thao d&
dan gido bang cach giat do.

- Khong dung lip, thao d& hodc 1am viéce trén dan gido va khi troi mua to, gidng
bao hoac gid cap 5 trd Ién.

1.30.11 Céng tdc gia céng, lip dung coffa.

- Coffa dung dé d& két ciu bé tong phai duoc ché tao va lip dung theo ding
yéu cau trong thiét ké thi cong da dugc duyét.

- Coffa ghép thanh khéi 16n phai dam bao vimng chéc khi cau 1ap va khi ciu lip
phai tranh va cham vao cac b két cau da lap trudc.

- Khong duoc dé trén coffa nhirng thiét bi vat liéu khong c6 trong thiét ké, ké ca
khong cho nhirng nguoi khong truc ti€p tham gia vao viéc do bé tong ding trén coffa.

- Cam dat va xép céac tdm coffa cic bd phan ciia coffa 1én chiéu nghi cau thang,
1én ban cong, cac 161 di sat canh 10 hong hodc cdc mép ngoai cia cong trinh. Khi chua
giang chung.

- Trudc khi do bé tong can bo k¥ thuat thi cong phai kiém tra coffa, nén cé hu
hong phai stra chira ngay. Khu vyc stra chira phai c6 rao ngén, bién béo.

1.30.12 Céng tic gia cong, lip dung cot thép.

- Gia cong cbt thép phai dugc tién hanh ¢ khu vuc riéng, xung quanh c6 riao
chdn va bién bao.

- Cit, ubn, kéo cbt thép ‘phai dung nhing thiét bi chuyén dung, phai c6 bién
phap ngan ngira thép vang khi cat cot thép co doan dai hon hoidc bang 0,3m.

- Ban gia cong cdt thép phai dugc ¢6 dinh chic chan, néu ban gia cong cot thép
c6 cong nhan lam viéc & hai gid thi ¢ gitta phai co ludi thép bao vé cao it nhat la
1,0(m). Cot thép da lam xong phai dé ding cho quy dinh.

- Khi nin thang thép tron cudn bang may phai che chan bao hiém & truc cudn
trude khi mé may, ham dong co khi dua dau noi thép vao truc cudn.

- Khi gia cong cbt thép va lam sach ri phai trang bi ddy du phuong tién bao vé
ca nhan cho cdng nhan.

- Khong dung kim cit bang tay khi cit cac thanh thép thanh cac mau ngin hon
30cm.

1.30.13 Pé va dam bé tong.
- Khi han c6t thép cho can tuan theo chit ch& qui dinh cta quy pham.

- Budc cbt thép phai ding dung cu chuyén dung, cdm budc bang tay cho phap
trong thiét ké.

- Khi dyng lip cbt thép gan duong diy din dién phai cit dién, trudong hop
khong cat dugc dién phai cé bién phap ngan ngtra cot thép va cham vao day dién.

- Trude khi d6 bé tong can bd k¥ thuat thi cong phai kiém tra viéc lap dit coffa,
cot thép, dan gido, san cong tac, duong van chuyén. Chi dugc tién hanh dé sau khi da
¢0O van ban xac nhan.
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- Lbi qua lai du6i khu vuc dang d6 bé tong phai co rao ngan va bién cam.
Truong hop bat bude c6 ngudi qua lai cAn lam nhitng tAm che & phia trén 16i qua lai
do.

- Cam nguodi khong c6 nhiém vu ding & san rét vira bé tong. Cong nhan lam
nhiém vu dinh hudng, diéu chinh may, voi bom d6 bé tong phai c6 gang, ung.

- Khi dung dim rung dé d¢im bé tong can:

+ N6i dat voi vo dam rung.

+ Dung day budc cach dién nbi tir bang phan phdi trén cac san dén dong co
dién cua dam.

+ Lam sach dam rung, lau kho va quan day dan khi lam viéc.

+ Ngtmg dam rung tir 5-7 phit sau mdi lan lam viéc lién tyc tir 30-35 pht.

+ Cong nhan van hanh may phai dugc trang bi ung cao su cach di¢n va cac
phuong tién bao vé ca nhan khéc.

1.30.14 .Bdo dwong bé tong.

- Khi bdo dudng bé tong phai dung dan gido, khong dugc dung lén céc cot
chong hodc canh coffa, khong dugc dung thang tua vao cac bo phan két cau bé tong
dang bao dudng.

- Bao dudng bé tong vé ban dém hoic nhitng bo phan két cau bi che khuat phai
c6 deén chiéu sang.

1.30.15 Thao dé coffa.

- Chi duoc thdo do coffa sau khi bé tong da dat cuong do qui dinh theo hudng
dan cua can bo k¥ thuat thi cong.

- Khi thédo d& coffa phai thao theo trinh tu hop 1y phai c6 bién phap dé phing
coffa roi, hodc két cau cong trinh bi sap do6 bat ngd. Noi thao coffa phai c6 rao ngan va
bién béo.

- Trude khi thao coffa phai thu gon hét cac vat liéu thira va cac thiét bi dit trén
cac bd phan cong trinh sap thio coffa.

- Khi thao coffa phai thudng xuyén quan sat tinh trang cac bo phan két cau, néu
c6 hién tugng bién dang phai ngirng thédo va bao cdo cho can b k¥ thuat thi cong biét.

- Sau khi thao coffa phai che chin cac 15 hong cua cong trinh khong duoc dé
coffa da thao 1én san cong tac hodc nam coffa tu trén xudng, coffa sau khi thdo phai
dugc dé vao noi qui dinh.

- Théo d& coffa ddi véi nhitng khoang d6 bé tong cbt thép cé khau d¢ 16n phai
thuc hién day du yéu cau néu trong thiét ké vé chong do tam thoi.

1.30.16 . Cbng tac lam mai.

- Chi cho phép cong nhan lam cac cong viéc trén mai sau khi can b ky thuat da

kiém tra tinh trang két cau chiu luc cua mai va cac phuong tién bao dam an toan khéc.

- Chi cho phép d¢ vat lidu trén mai & nhiing vi tri thiét ké qui dinh.
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- Khi dé cac vat liéu, dung cu trén mai phai c6 bién phap chéng lan, trugt theo
mai doc.

- Khi x4y tuong chin mai, lam mang nudc can phai c6 dan gido va ludi bao
hiém.
1.30.17 Cong tac xdy va hoan thién.
1.30.17.1 Xay tuong.

- Kiém tra tinh trang cta gian gido gia d& phuc vu cho cong tac xay, kiém tra lai
viéc sap x€p bo tri vat li€u va vi tri cong nhan dung lam viéc trén san cong tac.

- Khi xay dén d6 cao cach nén hodc san nha 1,5(m) thi phai bac gian gido, gia
do.

- Chuyén vat liéu (gach, vita) 1én san cong tac & d6 cao trén 2(m) phai dung cac

thiét bi van chuyen Ban nang gach phai c6 thanh chéc chan, dam bao khong roi do khi
nang, cdm chuyén gach bing cach tung gach 1én cao qua 2(m).

- Khéng duogc phép:
+ Pung & bo tuong dé xay, di lai trén bd tuong.
+ Pung trén mai hit dé x4y, tua thang vao tudng méi xay dé 1én xudng.

+Pé dupg cu hoac vat liéurlén bo tuong dang xay ’ ’
- Khi xay néu gap mua gid (cap 6 tr¢ 1én) phai che day chong d& khoi xay

can than dé khoi bi x6i 16 hodc sap d6, dong thoi moi ngudi phai dén noi an nip an
toan.

- Khi xdy xong tuong bién vé mua mua bio phai che chian ngay.

1.30.17.2 Cong tac hoan thi¢n.

- Str dyng dan gido, san cong tac lam cong tac hoan thién phai theo sy hudng
dan cta can bd ky thuat. Khong dugc phép dung thang dé lam cong tac hoan thi¢n &
trén cao.

- Cén bo thi cong phai dam bao viéc ngit dién hoan thién khi chuén bj trat,
son... Lén trén bé mat cua h¢ thong dién.

a. Cong tac tréat.

- Trét trong, ngoai cong trinh can sir dung gian gido theo quy dinh cta quy
pham, ddm bdo 6n dinh, viing chac.

- Cam dung chat doc hai dé 1am vira trat mau.

- Pua vita 1én san tang trén cao hon 5(m) phai dung thiét bi van chuyén lén cao
hop 1y.

- Thung, x6 ciing nhu cac thiét bi chira dung vita phai dé ¢ nhirng vi tri chic
chan dé tranh roi, trugt. Khi xong viéc phai co rira sach s€ va thu gon vao 1 cho.

b. Cong tac quét voi, son.

- Gian gido phuc vu phai dam béo yéu cau cua quy pham, chi duoc dung thang

tua dé quét voi, son trén mot di¢n tich nhé ¢ d cao cach mat nén nha (san) <5(m)
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- Khi son trong nha hoac dung céc loai son c6 chtra chit doc hai phai trang bi
cho cong nhan mit na phong doc, trudc khi bat dau lam viéc khoang 1h phai mé tat ca
cac ctra va céac thiét bi thong gid cua phong d6. Khi son, cong nhan khéng dugc lam
viée qua 2 gio. CAm ngudi vao trong budng da quét son, voi, co pha chat doc hai chua
kho va chua duoc thong gio6 tot.

1.31 Céc cong tac an toan lao dong trong thi cong phan ngim
Vén dé an toan lao dong 13 hét strc quan trong trong cong tic xiy dung cong trinh
Trudc khi thi cong :

Phai thuc hién nghiém chinh tt ca cac bién phéap an toan lao dong theo quy
dinh nham dam bao an toan cho con ngudi, phuong tién, nguyén vat liéu tai cong
truong dang thi cong. Bén canh d6 nham dam bao an toan cho moi van dé trong pham
vi lan cén cong trinh.

1.31.1 An toan lao déng thi cong dit.
Dé dam bao cho ngudi va phuong tién trong qua trinh thi cong dat can phai co:
Rio chan bién bao, ban dém phai c6 dén bao hiéu trong khu vuc ¢6 hé dao dang
dé.
Khong dao hé mong theo kiéu ham éch.
Lam bac 1én xudng cac hd mong dé dam bao cho viée 1én xudng duoc an toan.

bam bao mai doc cho ho dao, chong sat 16, lam viéc dudi day ho mong can cha y
cac vét nuat dé phong sut 10.

Vat liéu néu dit doc hd mong va ranh dao phai dat cach mép hé dao it nhat 0,5m.

Sau khi mua néu thi cong tiép thi phai rai cat xuéng cac bac 1én xuéng tranh truot
nga.

Tuyét d6i khong duoc ngdi nghi dudi chan mai déc cua hd dao.

Phai dam bao khoang cach an toan giita cic cong nhan khi thi cong dit bang tha
cong.

1.31.2 An toan lao dong khi thi cong bétong.
* Lap dung, thao d& dan gido:

Khéng duoc sir dung dan gido bi bién dang, ran nit, hoen ri, cong vénh hodc théu
cac by phan neo giang.

Céc cot dan gido phai duogc dat trén vat ké on dinh.

Khong dugc xep tai 1én dan gido, khi dan gido cao hon 2m thi phai l[am 2 san
cong tac, san lam viéc & bén trén, san bao v¢ & bén dudi.

San cong tac phai co6 lan can bao v€ va ludi chan.

Phai kiém tra thuong xuyén cac bd phén két cau ctua dan gido, luu y khong dugce
thao laphodc lam viéc trén dan gido khi troi mua.

* Cong tac gia cong lip dung cbp pha:
Van khuon phai sach, cp pha khi ghép thanh khéi 16n phai dam bao viing chéc.
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Sau khi 1ap dung hoic thao d& phai don dep van chuyén dén dung vi tri quy dinh.

Trong qua trinh 1am viéc néu phat hién tinh trang hu hong cua van khuon, dan
gido... thi phai nging lam vi¢c dén khi tién hanh stra chira, gia ¢6 xong mai duogc ti€p
tuc.

* Cong tac gia cong lip dung ct thép:

Gia cong cbt thép phai duoc tién hanh khu vuc riéng c6 rao chin, bién bao. Cit
uon, kéo hoac nan thép phai dung nhiing thiét bi chuyén dung.

Ban gia cong theép phai chéc chan phai trang bi day du phuong tién bao vé ca
nhan. Khong ding kéo tay cit cac mau thép ngan hon 30cm.

Truoc khi van chuyén nhimng tdm ludi khung c6t thép dén vi tri lap dat phai kiém
tra moi1 ndi, moi budc, moi han.

Khi lip dung cbt thép gan cac dudng day dién thi phai cit dién, truong hop
khong cat dién dugc phai c6 bién phdp ngin ngtra cot thép va cham vao day dan dién.

* Cong tac do va dam bétong:

Trude khi d6 bétdng phai kiém tra lai n dinh cta cdp pha va hé ciy chong san
cong tac duong van chuyén.

Léi di qua lai duéi khu vuc d6 bétdng phai ¢6 rao chin va bién bao, cong nhan
thi cong phai c6 gang tay ing va mii bao hJ.

Khi dung ddm dung dé dam bétong nén chu y day dan phai cach dién, lam sach
dam trude va sau khi dam. Ngung dam 5 dén 7 phut sau moi lan lam viéc tir 30 dén 35
phut.

* Cong tac bao dudng bétong:

Khi bao dudng phai dung dan giao khong dugc dung Ién cot ’chéng hodc thanh
canh cua cop pha, khong duoc dung thang tua vao cac bd phan két cau.

Khi bao dudng vé ban dém hoic nhitng bo phan khuat phai c6 dén chiéu sang.
* Thao d& cop pha:

Khi thao d& cop pha phai mic d6 bao ho.

Chi thao d& cdp pha khi bétong da dat cuong d6 on dinh.

~ Thao do gép pha phaitheo trinh tu hop 1y va phai quan sat cic bd phan két ciu.
N¢éu thay c6 bién dang phai ngirng lai va bao cdo ngay cho nguoi co6 trach nhiém.

Sau khi thao d& cOp pha phai che chan cac 16 hong cta cong trinh.
Khong dé cop pha trén san cong tac hodc ném xudng dat.

Théo d& cbp pha cong trinh c¢6 khau do 16n phai thuc hién ddy du cac yéu cau
trong thiét ké va chong do tam.

* Théao do cOop pha mong

- Van khuon thanh méng sau khi d6 bé téng 1 + 1,5 ngay khi ma bé téng dat
cuong d6 25Kg/cm® thi tién hanh thio d& van khuon thanh méng .Viée thao d& tién
hanh ngugc véi khi lap dung, cd nghia cai nao lap sau thi thao trudc con cai nao lap
trudc thi thdo sau.
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- Khi thao van khudn phai c6 céc bién phap tranh va cham hodc chan dong lam
hong mat ngoai hoac sirt mé cac canh gboc cia bé tong va phai ddm bao cho van khudén
khong bi hu hong.

1.32 An toan lao dong trong cong tac xay va cong tic hoan thién
1.32.1 Cong tac xdy twong

- Kiém tra tinh trang cua dan gido gid do phuc vu cho cong tac xay, ki€ém tra viéc
sap x€p bo tri vat licu va vi tri cong nhan ding lam vi¢c trén san cong tac.

- Khi xay dén d6 cao cach nén hodc san nha 1,5 m phai bac dan gido, gia do.

- Chuyén vat liéu (gach, vira) 1én san cong tic & do cao trén 2m phai dung cac
thiét bi van chuyén. Ban nang gach phai c6 thanh chac chan, dam bao khoéng roi d6 khi
nang, cam chuyén gach bang cach tung gach Ién cao qua 2m.

- Khi 1am san cong tic bén trong nha dé xay thi bén ngoai phai dit rao ngin hoic
bién cam cach chan tuong 1,5m néu d) cao xay < 7,0m hoac cach 2,0m néu do cao xay
> 7,0m. Phai che chan nhirng 10 tuong & ting 2 tré 1€n néu nguoi co the lot qua dugc.

- Khong dugc phép :

+ Pung & bo tuong dé xay

+ bi lai trén bo tuong

+ Ping trén mai hat dé xay

+ Tua thang vao tuong mai xay dé 1én xubng

+ Pé dung cy hodc vat lidu 1én bo tudng dang xay

- Khi xdy néu gip mua gio (cap 6 tr6 1én) phai che day chong do kh01 Xy can
than dé khoi bi x6i 16 hodc sap d6, dong thoi moi nguoi phai dén noi 4n nap an toan.

- Khi xay xong tudng bién vé miia mua bio phai che chian ngay.
1.32.2 Céng tic hoan thién

- Str dung dan gi4o, san cong tac 1am cong tac hoan thién phai theo sy huéng dan
cua can bd ky thuat. Khong dugc phép dung thang dé lam cong tac hoan thién & trén
cao.

- Can bd thi cong phai dam bao viéc ngét dién hoan thién khi chuan bi trat, son,...
1én trén bé mat cuia hé¢ thong di¢n.

* Trat

- Trat trong, ngoai cong trinh can sir dung dan gido theo quy dinh ciia quy pham,
dam bao 6n dinh, viing chac.

- CAm dung chit doc hai dé 1am vita trat mau.

- Pua vira 1én san tAng trén cao hon 5m phai dung thiét bj van chuyén 1én cao
hop 1y.

- Thung, x6 cling nhu cac thiét bi chira dyng vita phai dé ¢ nhiing vi tri chic chin
dé tranh roi, truot. Khi xong viéc phai co rtra sach s€ va thu gon vao 1 cho.

* Quét voi, son
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- Dan giao phuc vy phai dam bao yéu ciu cta quy pham quy dinh chi dugc dung
thang twa dé quét voi, son trén 1 dién tich nho ¢ do cao cach mat nén nha (san) < 5m.

- Khi son trong nha hodc dung cac loai son co6 chira chit doc hai phai trang bi cho
cong nhan mat na phong doc, trudc khi bat dau lam viéc khoang 1h phai mdé tat ca cac
ctra va cac thiét bi thong gi6 cia phong do.

- Khi son, cong nhan khong dugc lam viéc qua 2 gio.

- CAm ngudi vao trong budng di quét son, voi, co pha chit doc hai chwa kho va
chua dugc thong gio tot.

5. Bién phap an toan khi tiép xtic véi may moc:

- Trudc khi bat dau lam viéc phai thuong xuyén kiém tra day cap va day cau dem
dung. Khong dugc ciu qua stc nang cua can tryc, khi cau nhitng vat lidu va trang thiét
bi co tai trong gan gidi han strc nang can truc can phai qua hai dong tac: dau tién treo
cao 20-30 cm Kiém tra méc treo ¢ vi tri do va su 6n dinh cua can truc sau d6 méi nang
1én vi tri can thiét. Tot nhat tat ca cac thiét bi phai dugc thi nghiém, kiém tra trudc khi
st dung ching va phai dong nhan hiéu c6 chi din cac strc cau cho phép.

- Nguoi lai can truc phai qua dao tao, c6 chuyén mon.

- Nguoi 1ai can truc khi ciu hang bat budc phai bao trudc cho cong nhan dang
lam viéc & dudi bﬁng tin hiéu 4m thanh. Tt ca cac tin hiéu cho tho 1ai can truc déu
phai do t6 truong phat ra. Khi cau cac cau kién co kich thudc 16n doi truong phai truc
tiép chi dao cong viée, cac tin hiéu duogc truyén di cho ngudi lai cau phai bang dién
thoai, bang vo tuyén hodc bang cac diu hiéu qui udc bing tay, bang cd. Khong cho
phép truyén tin hiéu bing 15i noi.

- Cac cong viéc san xuét khac chi duoc cho phép lam viéc & nhitng khu vuc
khong nam trong ving nguy hiém cuta can truc. Nhiing vung lam viéc cua can truc
phai c6 rao ngan dét nhiing bién chi din nhiing noi nguy hiém cho nguoi va xe ¢f di
lai. Nhitng t6 d6i cong nhan lip rap khong duoc diung dudi vat cau va tay can cia can
truc.

- B6i véi tho han phai c6 trinh d§ chuyén mon cao, trudc khi bat dau cong tac
han phai kiém tra hiéu trinh cac thiét bi han dién, thiét bi tiép dia va két ciu ciing nhu
d6 bén chic cach dién. Kiém tra diy ndi tir may dén bang phan phéi dién va to1 vi tri
han.Tho han trong thoi gian lam viéc phai mang mit na c6 kinh mau bao hiém. Bé dé
phong tia han ban vao trong qué trinh 1am viéc can phai mang ging tay bao hiém, lam
viéc & nhitng noi 4m w6t phai di ting cao su.

1.32.3 An toan trong thiét ké té chikc thi cong

- Can phai thiét ké cac giai phap an toan trong thiét ké t6 chuc thi cong dé ngan
chdn cac truong hop tai nan co thé xdy ra va dua cc bién phap thi cong téi wu , dat
van dé dam bao an toan lao dong l1én hang dau

- Phuong phap tinh toan co lién quan .
- Xac dinh do bén, d¢ on dinh ctia két cau.
- Tac dong cua moi trudong luu dong.

- Bbam bao an toan trong qua trinh thi cong, tién do thi cong vach ra
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- Dam bao trinh ty va thoi gian thi cong, dam bao sy nhip nhan gitra cac t6 doi
tranh chong chéo gy trd ngai 1an nhau giy mét an toan trong lao dong.

- Can phai c6 rao chin va cac vung nguy hiém, bién thé, kho vt liéu dé chay, d&
nd, khu vuc xung quanh dan gido, gin can tryc.

- Thiét ké cac bién phap chéng 6n ¢ nhiing noi c6 muc d6 on 1én mhu sudn gia
cong go.

- Trén mat bang chi rd hudng gio, cac duong qua lai cua xe van chuyén vat liéu,
cac bién phap thoat nguoi khi c6 sy ¢0 xdy ra, cavs ngudn nudc chira chay...

- Nhing noi nha kho phai bo tri ¢ nhimg noi bang phang, thoat nudc tot dé dam
bao d6 6n dinh kho cac vat liéu xép chong , déng, phai xép sap dung quy cach tranh xo
d6 bat ngd gay tai nan.

- Lam céac hé thong chong sét cho dan gido kim loai va cac cong trinh cao, cac
cong trinh dung doc lap.

- B¢ phong , tiép xuc va cham céc bd phan mang di¢n, bao dam cach dién tot,
phai bao che va ngan cach cac by phan mang dién.

- Han ché giam cac cong viéc trén cao, ung dung cac thiét bi treo budc co6 khoa
ban ty dong dé thao do két cau ra khéi moc cau nhanh chong cong nhan cé thé dung &
duéi dat
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