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LOI CAM ON

Sau qué trinh hoc tap va nghién ctu tai truong Pai hoc Dan Lap Hai Phong.
Duéi sy day dd, chi bao tan tinh cua cac thiy, cac co trong truong. Em da tich luy
duogc luong kién thic can thiét ¢é 1am hanh trang cho su nghiép sau nay.

Qua ky 1am do an tot nghiép két thic khoa hoc 2015-2017 cua khoa xay dung
dan dung va cong nghiép, cac thiy, c6 di cho em hiéu biét thém duoc rat nhiéu diéu
bd ich, giup em sau khi ra truong tham gia vao d6i ngii nhitng nguoi 1am cdng tac xay
dung khdng con bd ngd. Qua day em xin chan thanh cam on:

TS. Poan Vian Duan
PGS.TS. Pinh Tuan Hai
D3 tan tinh huéng dan, chi bao em trong qué trinh lam d6 &n tét nghiép, gidp
em hoan thanh dugc nhiém vu ma trudng da giao. Em ciing xin cam on céc thay cd
gido trong truong Pai hoc Dan Lap Hai Phong da tan tinh day bao trong suét quéa
trinh hoc tap, nghién cuu.
Mic du d3 ¢6 gang hét minh trong qua trinh 1am d6 an, nhung do kién thirc con
han ché nén kho tranh khoi nhitng thiéu sot, vi vay em rat mong duoc cac thay cd chi

bao thém.

Hai Phong, ngay... thang ... nam 2017

Sinh vién

Bui Dinh Quy




Phan I: Kién trac (10%)

Nhiém vu:

Thé hién:

- Mat ding cbng trinh
- Cac mat bén

- Mat cat A-A

- Mat cit B-B

- Mat bang tang 1,2
- Mat bang tang 3-9
~ Mat bang mai

Gi4o Vién Huéng Dan: TS. DPoan Vin Duan
Sinh Vién Thyc Hién: Bui dinh quy
Lop: XDL902




1.Gigi thiéu vé cong trinh

Trung tam thuong mai Vinh Phuc Plaza
1.1Quy md

+ Tong dién tich khu dat: 799,5 m?

+ Cong trinh gdom 9 tang
Pia diém xay dwng

Cong trinh “ trung tim thuong mai ” dugc Xay dung trén khu dat thudc trung
tam thanh phd Vinh Yén Tinh Vinh Phtic. Cong trinh 1a mét trong nhiéu céng trinh
d3 va dang duoc xay dyng trong nhitng nim gan day gop phan thic day su phat trién
kinh ké cua cac d thi phia bic té quéc.

Cong trinh thudc loai nha ¢ dan dung .Khu dat xay dung cong trinh trude day
1a bai dat tréng, hién nay khu dat nay nam trong du an quy hoach va st dung caa tinh
Vinh Phuc . Mit bang xay dung rong rdi do d6 rat thuan tién cho giao thdng va thi
cong cong trinh nay. Hai mat bén cia cong trinh déu giap duong giao thdng nén
thuan tién cho viéc xay dung ciing nhu khai thac va st dung cong trinh. Cong trinh
duoc xay dung canh céc cong trinh c6 quy md 16n va quan trong caa thanh phé Vinh
Yén - tinh Vinh Phtic. Xung quanh cong trinh déu ¢ nhitng hang cay xanh cua thanh
phd.

Muc dich xay dung

Véi nhip do phét trién kinh té nhu hién nay, ngoai viéc quy hoach lai d6 thi,
xay dung cac cdng trinh phuc vu cho cudc séng nhu : Nha ¢, Chung cu, Khach san,
Puong s, Cau cdng, viéc xay dung cac trung tdm thuong mai dang 1a mot nhu cau
rat duoc quan tm cua mot do thi méi hién dai va van minh.

Sy phaét trién khong ngung cua Cong ty thwong mai dan dén dién tich, khong
gian 1am viéc cho can b céng nhan vién con thiéu nhiéu. Xu hudng phat trién cia xa
hoi nhu cau con ngudi ngay mot doi hoi cao hon, dién tich, khdng gian 1am viéc doi
hoi tién nghi va thich hop hon.

Thuong mai 12 mot nghanh quan trong. Trong cong cudc doi méi, xay dung va
phét trién cua dat nudc ta nganh thuong mai gop mot phan khdng nho vao thang loi,
thanh céng cua dit nudc. Hon thé nira, do thanh phd Vinh Yén 1a trung tAm kinh té
cua tinh Vinh Phic




Xuit phat tir d6 tinh Vinh Phlc quyét dinh xay dung Trung tdm thuong mai
Vinh Phuc Plaza .
Cong trinh nay duoc thiét ké dap ung dugc mot phan nao nhu cau do

+ Piéu kién tuy nhién: Dia hinh xay dung céng trinh twong dbi thuan lgi,khu
dat thuoc khu quy hoach caa thanh phd, mit bang rong réi, bang phang dia chat nhin
chung 6n dinh, chua xuét hién cac hién tuong dong dit hay sac no. Dy 1a ving cé
khi hau 6n dinh, it xay ra bdo, 1 lut.
+ Piéu kién x& hoi: Pay 1a tinh ¢ nén kinh té dang phat trién rat manh, mat do dan
cu ngay cang tang 1én. Khong nhiing vay, do diéu kién kinh té phat trién, nhu cau
mua sam va st dung hang hoé an toan va chat lugng cao ngiy cang ting. Chinh vi
vay, Trung tim thuong mai duoc xay dung 12 rat can thiét dé dap tng nhu cau cua
nguoi dan TP Vinh Yén. Vat liéu xay dung cua dia phuong twong ddi nhiéu, kha
nang cung cap vat liéu cho cong viéc xay dung 1a day du, va thuan loi nhanh chong.

Pic diém cong trinh

Cong trinh dugc xay dung voi quy mé tuong dbi lon. Dién tich cua toan b cong
trinh 12 1010.16m2, bao gom 9 tang, c6 bai dat riéng dé 4o xe
1.2.Céc giai phap thiét ké kién tric ca cong trinh
Khu nha cao tang duoc thiét ké theo dang kiéu don nguyén voi cac yéu té chinh phuc
vu nhu cau str dung cua céng trinh.
+ CO6 it nhat mot mit tiép xdc véi moi trudng bén ngoai (nhan dugc anh sang tu
nhién).
+ Puoc thong gid tot.
+ Cac khu giao dich chtic ning rong rai va dugc bé tri thuan tién.
+ Céc phong chinh va phong hop dugc cach am tot
+ Céac phong c6 kich thudc da tao nén cam giac rong réi
+ Khu vuc WC phai ¢dam bao du cho s luong kha dong cho khoch hang va cung
nhon vion
+ C6 chd lap dat diéu hoa nhiét do : St dung diéu hoa trung tam cho toan bo céc khu
vuc lam viéc cua toa nha.
+ Théng tin lién lac : dudng day telephone dugc dit san trong cac phong ban lam
VIEC.

1.2.1.Giai phap mit bang




Cong trinh bao gém 9 tang véi chiéu cao 37 m tinh tir cét 0.00
Chiéu rong cong trinh 1a 19,7 m, chiéu dai 48 m.

+Tang 1, 2 (cao 4,5m):
Bao gom:

2 tién sanh dién tich 89.1m? ,sir dung dé luu thong khach hang

2 cau thang may dién tich 6m?cira ra mdi thang 1a 1,2m , chirc ning chinh
dung van hang hoé Ién cao, nhanh chéng.

Cau thang bé tri giira 2 thang may phong ngtra su ¢b mat dién, chay no véi bé
rong thang 1,700m.

M3t bang con bé tri 2 nha vé sinh hai bén khu vuc cau thang, véi dién tich mdi
nha 1a 19,89m? Pay la 2 nha vé sinh chung cua ca ting, nd gom ca vé sinh nam va vé
sinh nit, ngan cach nhau bang tuong. Cac phong hop, shop, phong hdi thao va phong
tong hop.

Pay la tang dugc sir dung chii yéu véi muc dich 1a trung bay hang hod mua
sam, dich vu an udng cua khach hang. Chinh vi thé né dugc xay dung rong hon céac
tang khac, dién tich mdi tang 1a 945,6m?2.

+Tang 3-9 (cao 3,5m): Bao gom chu yéu la cac van phong, dién tich van phong
I6n 1a 96m?, van phong nhé 1a 64,8m?. Hanh lang bé tri ¢ gitra vai chiéu rong 2.5m.
Ngoai ra con c6 cau thang may, cau thang bo, hai nha vé sinh chung.

Cac tang trén chu yéu dung dé hoi hop ,vin phong 1am viéc nén dugc xay dung
nho hon tang 1 va 2, dién tich mdi tang la 643,2m’.

+Tang mai : Trén tang mai c6 bé tri 2 bé nuge. CH cau thang may va thang bo
1én trén mai.Mai c6 do roc 3% dé thoat nudc mua tranh gy o dong nudc trén mai
gay hong cong trinh.

Bén cong trinh con ¢6 bii dau xe 16n st dung dé chta toan bo luong xe vao
trung tam.

1.2.2.Giai phap cau tao va mit cat
Mt dimg cong trinh dugc thiét ké hai hoa theo phong cach kién trac hién dai. Bén
mit nha dugc ldp kinh khung nhém kinh tao cho cong trinh vé sang trong lich su
nhung thanh manh nhe nhang. Phia mat dang chinh ¢6 bé tri ctra ra vao Ién va 2 cia
nho. Khach c6 thé vao bang bac hoac 6td chay 1én réc vao tan cia

1.2.3.Giai phap thiét ké mat ding




Mt ding ciia cong trinh ddi xtng tao duoc su hai hoa phong nha, phia mat ding
cong trinh &p kinh panel hop day 10 ly mau xanh tao vé dep hai hoa véi dat troi va vé
bé thé cua cdng trinh. Hinh khdi cta cong trinh thay ddi theo chiéu cao tao ra vé dep,
su phong phu caa cong trinh, 1am cong trinh khong don diéu. Ta cd thé thay mat
dang cua cong trinh 12 hop Iy va hai hoa kién trdc vai tong thé kién tric quy hoach
cua cac cong trinh xung quanh.
1.3.Céc giai phap ki thuat twong wng caa cong trinh
1.3.1.Giai phap théng gi6 chiéu sang
Céac phong déu duoc lay anh sang tu nhién qua cac cta s6 duoc thiét ké rat
rong réi, con hanh lang chinh va sanh duogc to chirc chiéu sang nhan tao.
Cong trinh dugc thiét ké hé théng thdng gié nhan tao theo kiéu tram diéu hoa
trung tam duoc dat ¢ ting ham ngdi nha. Tir day co cac hé thdng duong ong toa di
toan bd ngdi nha va tai ting khu vuc trong mot tang ¢ bo phan diéu chinh riéng.
Nho cach bé tri hop ly ,cong trinh sé thong thoang hon ,tranh dugc cam giac ngot
ngat caa tong 1op ngudi vao trong mua sam.
1.3.2.Giai phap bo tri giao thong
Giao thong noi bo chinh cua cong trinh 1a 2 thang may, ngoai ra con co 2
thang bo co chirc nang ctru nan khi hoa hoan xay ra va dugc st dung khi thang may
bi hong. Cac cau thang duoc thiét ké dam bao luu luong ngudi sir dung va dam bao
yéu cau vé phong chay chita chay.Nha bd tri hanh lang bén rong rai ¢am bao cho
luong ngudi 16n luu thong tién loi,an toan khi xay ra chay .Hai cau thang may va
thang bo duogc 1am [én trén tan ting mai dé thuan tién cho viéc sta chita mai khi xay
ra su co.
1.3.3.Giai phap cung cap dién nwéc va thong tin
a. Hé théng cap nudc
Nudc cap dugc lay tir mang cip nudc bén ngoai khu vuc qua dong hd do luu
luong nudc vao bé nude ngam caa cong trinh ¢ dung tich 88,56m3 (ké ca du trit cho
chira chayla 54m3 trong 3 gio). B6 tri 2 may bom nudc sinh hoat (1 1am viéc + 1 dy
phong) bom nudce tir tram bom nudc & tang ham 1én bé chira nude trén mai (co thiét
bi diéu khién tu dong). Nudc tir bé chira nudc trén mai sé duoc phan phéi qua ong
chinh, éng nhanh dén tat ca cac thiét bi dung nudc trong cong trinh. Nudc nong sé
dugc cung cap bai cac binh dun nude nong dit doc 1ap tai mdi khu vé sinh cua ting
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tang. Puong dng cap nudc dung dng thép trang kém co duong Kinh tir $15 dén ¢65.
Puong dng trong nha di ngam san, ngam tuong va di trong hop Ky thuat. Buong 6ng
sau khi lap dit xong déu phai duoc thir p luc va khir trang trudc khi st dung, diéu
nay dam bao y&u cau lap Tat ca cac khu vé sinh déu duoc bé tri cac 6ng cap thoat
nude. Pudng dng cap nude duoc ndi véi bé nudc trén mai. Toan bo nudc thai, trudc
khi ra hé thong thoat nudc cong cong, phai qua tram xur Iy nuée thai dé dam bao cac
y&u cau cia uy ban vé sinh

Hé théng thoat nudc mua co dudng dng riéng dua thang ra hé thong thoat nudc
chung cua thi xa.

Hé théng nudce ciu hoa dugc thiét ké riéng biét gom mot tram bom tai tang 1,
hé thong dudng dng riéng di dén cac u chira chay duoc bd tri toan trén toan bd ngdi
nha.

Hé thdng dién dugc thiét ké dang hinh cdy bat dau tir tram diéu khién trung
tam, day dan dén ting tang va tiép tuc dan dén ting phong trong tang do6. Tai tang 1
con c6 may phat dién du phong dé dam bao cung cap dién lién tuc cho toan bo cong
trinh 24/24h.

b. Hé thong thoat nude va thong hoi

Hé théng thoat nuéc thai sinh hoat duoc thiét ké cho tat ca cac khu vé sinh
trong khu nha. Nugc thai sinh hoat tir cac xi tiéu vé sinh duoc thu vao hé théng dng
dan, qua xir Iy cuc bd bang bé tu hoai, sau d6 duge dua vao hé théng cdng thoat nudc
bén ngoai cua khu vuc. Hé théng éng dung thong hoi 60 duoc b tri dua 16n mai va
cao vuot khoi mai mot khoang 700mm. Toan bo dng thong hoi va dng thoat nudc
ding 6ng nhya PVC cua Viét Nam. Cac duong éng di ngdm trong tuong, trong hop
ky thuat, trong tran hodc ngam san.

c. Hé thdng cép dién

Ngudn cung cap dién cua cong trinh 1a dién 3 pha 4 day 380V/ 220V. Cung cap
dién dong luc va chiéu sang cho toan cong trinh dugc lay tir tram bién thé da xay
dung canh cong trinh. Phan phéi dién tir ti dién tong dén cac bang phan phdi dién cua
cac phong bang cac tuyén day di trong hop ky thuat dién. Day dan tir bang phan phéi
dién dén codng tac, 6 cam dién va tir cong tic dén dén, duoc ludn trong dng nhua di
trén tran gia hodc chén ngam tran, tuong. Tai ta dién tong dit cac dong ho do dién
nang tiéu thu cho toan nha, thang may, bom nudc va chiéu sang cong cong. Mai
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phong déu c6 1 ddng hd do dién nang riéng dit tai hop cong to tap trung & phong ky
thuat cua tirng tang.
d. Hé théng théng tin tin hiéu

Day dién thoai dung loai 4 18i dwoc ludn trong dng PVC va chén ngam trong
tuong, tran. DAy tin hiéu angten dung cap ddng, ludn trong éng PVC chén ngam
trong tuong. Tin hiéu thu phat duoc lay tir trén mai xubng, qua bo chia tin hiéu va di
dén tiing phong. Trong mdi phong c6 dat bo chia tin hiéu loai hai duong, tin hiéu sau
bo chia duoc dan dén cac 6 cam dién. Trong mdi phong trudc mat sé 1dp 2 6 cam may
tinh, 2 6 cam dién thoai, trong qué trinh st dung tuy theo nhu cau thuc té khi sir dung
ma ta c6 thé lap dat thém cac 6 cam dién va dién thoai.

1.3.4. Giai phap phong chay

Bé tri hop voi chita chay & mdi sanh cau thang cuaa ting tang. Vi tri cua hop
VOi chita chay dugc bd tri sao cho ngudi dimg thao tac dugc dé dang. Cac hop voi
chita chay dam bao cung cap nudc chira chay cho toan cong trinh khi co chay xay ra.
Mdi hop voi chita chay dugc trang bi 1 cudn voi chita chay duong kinh 50mm, dai
30m, voi phun dudng kinh 13mm c6 van géc. B6 tri mot bom chita chay dat trong
phong bom (dugc ting cuong thém béi bom nudce sinh hoat) bom nudc qua 6ng
chinh, éng nhanh dén tat ca cac hong chita chay ¢ cac tang trong toan cdng trinh. B6
tri mot may bom chay dong co diezel dé cap nudc chira chay khi mat dién. Bom cap
nudc chita chay va bom cip nudc sinh hoat dugce dau ndi két hop dé co thé hd tro 1an
nhau khi can thiét. Bé chtra nuéc chira chay duoc ding két hop vai bé chira nuéc sinh
hoat ¢6 dung tich hixu ich tong cong la 88,56m?, trong d6 c¢6 54m® danh cho cép nudc
chita chay va ludn dam bao du trit du lugng nudc ciru hoa yéu cau, trong bé cé lap bo
diéu khién khdng ché mirc hat ciia bom sinh hoat. Bé tri hai hong cho bén ngoai cong
trinh. Hong cho nay duoc lap dit dé nbi hé thong duong ong chita chay bén trong véi
ngudn cap nudc chira chay tir bén ngoai. Trong trudng hop ngudn nudc chita chay
ban dau khong du kha nang cung cap, xe chita chay s& bom nuéc qua hong chd nay
dé tang cudng thém ngudn nudc chita chay, cling nhu trudng hop bom ciu hoa bi sy
¢ hodc ngudn nuéc chita chay ban dau da can kiét.

Két cau tong thé cua cong trinh 1a két cau hé khung béténg cot thép (cot dam
san d6 tai chd) két hop vai vach thang may chiu tai trong thang dung theo dién tich
truyén tai va tai trong ngang (tuong ngin che khong chiu lyc).
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Vit liéu st dung cho cong trinh: toan bo céc loai két cau dung

bétong B20 (R,=115 kG/cm?),

cbt thép C, cudng do tinh todn R=R= 2250 kG/cm?,

cbt thép C, cudng do tinh toan R=R= 2800 kG/cm’.

Phuong an két ciu méng: Thong qua tai liéu khao sat dia chat, can ct vao tai
trong cong trinh co thé thy rang phuong 4n méng nong khéng ¢ tinh
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Phan I1: Két Cau

(45%)

Nhiém vu:
- thiét ké san tang 4
- thiét ké khung truc 12
- thiét ké mong truc 12

Gi4o Vién Huéng Dan  :TS. Poan Vian Duan
Sinh Vién Thuc Hién : Bui Binh Quy
Lép : XDL 902
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Il. Khai quéat chung
2.1. Khai quét
Thiét ké két ciu nha cao tang so vai thiét ké két cau nha thap tang thi van dé két cau
chiém vi trf rat quan trong. Viéc chon céc hé két cau khac nhau, truc tiép c6 lién quan
dén cac van dé vé bd tri mat bang, hinh thé khéi dung, d6 cao céc tang, thiét bi dién
va duong 6ng, yéu cau vé ky thuat thi cong va tién do thi cong, gia thanh cong
trinh....
Xuat phat tir ddc diém cong trinh 1a khbi nha nhiéu tang (9 tang ), chiéu cao cong
trinh 1on, tai trong tac dung vao cong trinh twong ddi phuc tap. Nén can c6 hé két cau
chiu hop ly va hiéu qua. C6 thé phan loai cac hé két cu chiu luc caa nha nhiéu tang
thanh hai nhom chinh nhu sau:
Nhom cac hé co ban: Hé khung, hé tuong, hé 161, hé hop.
Nhom céc hé hdn hop: Puoc tao thanh tir su két hop gitra hai hay nhiéu hé co ban
trén.

2.1.1. Hé khung chiu luc
Hé két cau thuan khung c6 kha ning tao ra cac khdng gian 16n, linh hoat thich hop
véi cac cong trinh cong cong. Hé két cau khung c6 so d6 1am viéc r6 rang nhung lai
c¢6 nhuoc diém 12 kém hiéu qua khi chiéu cao cong trinh 16n, kha ning chiu tai trong
ngang kém, bién dang Ion. DBé dap tng duoc yéu cau bién dang nho thi mat cat tiét
dién, dam cot phai 16n nén lang phi khdng gian sir dung, vat liéu, thép phai dat nhiéu.
Trong thuc té két cau thuan khung BTCT duoc st dung cho cac cong trinh c6 chiéu
cao 20 tang ddi véi cap phong chong dong dat < 7,15 tang ddi véi nha trong viing c6
chan dong dong dat d¢én cap 8 va 10 tang ddi vai cap 9.

2.1.2. Hé két cau vach va 18i cing chiju luc
Hé két cau vach cang c6 thé duoc bb tri thanh hé théng thanh mot phuong, hai
phuong hoic lién két lai thanh cac hé khdng gian goi 1a 16i cung. Bac diém quan
trong cua loai két cau nay 1a kha nang chiu luc ngang tét nén thudng dugc sir dung
cho céac cong trinh cd chiéu cao trén 20 tang. Tuy nhién do cimg theo phuong ngang
clia cac vach tuong t6 ra 1a hiéu qua o nhimg do6 cao nhat dinh. Khi chiéu cao cong
trinh 16N thi ban than véch ciing phai c6 kich thudce du lén ma diéu d6 khé co thé thuc
hién dugc. Ngoai ra hé thdng véach cang trong cong trinh 12 sy can tro dé tao ra cac
khong gian rong.
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2.1.3. Hé két cau khung giang.
Hé két ciu khung gidng (khung va véch ctng) duoc tao ra bang su két hop hé thong
khung va hé thdng véach ctang. Hé théng vach ctimg thuong duoc tao ra tai khu vuc
cau thang b, cau thang may. Khu vé sinh chung hoic & cac tuong bién 1a cac khu
vuc c6 teong lién tuc nhiéu tang. Hé thong khung duoc bé tri tai cac khu vuc con lai
cua ngdi nha. Hai hé théng khung va vach duoc lién két voi nhau qua hé két cau san,
trong truong hop nay hé san lién khdi co y nghia rat 16n. Thuong trong hé théng két
cau nay hé théng vach dong vai trd cha yéu chiu tai trong ngang. Hé khung chu yéu
duoc thiét ké dé chiu tai trong thang dtng. Sy phan rd chiic nang nay tao diéu kién dé
t6i uu hoa cac cau kién, giam bt kich thudc cot va dam dap tng duoc yéu cau cua
kién trc.
Hé két cau khung - giang to ra la hé két cau téi uu cho nhiéu loai cong trinh cao tang.
Loai két cau nay str dung hiéu qua cho cac ngoi nha dén 40 tang, néu cong trinh dugc
thiét ké cho ving dong dat cap 8 thi chiéu cao t6i da cho loai két cau nay la 30 tang,
cho viing dong dat cap 9 1a 20 tang.
2.2. Giai phap két cau cong trinh

2.2.1. Phan tich lwa chon giai phap két cau chiu luc chinh
Can cir vao thiét ké kién trac, dic diém cu thé cua cong trinh: Dién tich mat bang,
hinh dang mat bang, hinh dang cong trinh theo phuong dtng, chiéu cao cong trinh.
Cong trinh can thiét ké cd: Dién tich mat bang twong d6i 16n, mat bang ddi xung,
hinh dang céng trinh theo phuong dting don gian khong phuc tap. Vé chiéu cao thi
diém cao nhat ciia cong trinh 1a 35,4m (tinh dén ndc mai ).
Dua vao cac dat diém cuy thé caa cong trinh ta chon hé két cau chiu lyc chinh cua
cong trinh 14 hé khung chiu luc. Ngoai hé két cau chiu luc chinh 1a khung BTCT con
bé tri thém mot 18i cing o vi tri thang may

2.2.2. Phan tich lwa chon giai phap két cau san nha
Trong cong trinh hé san ¢ anh huang rat 16n t6i sy 1am viéc khdng gian caa két cau.
Viéc lya chon phuong 4n san hop 1y 1a diéu rat quan trong. Do vay, can phai c6 sy
phan tich dung d¢ lya chon ra phuwong an phu hop vai két cdu caa cong trinh. Ta xét
cac phuong an san sau
a. San suon toan khoi.

CAu tao bao gém hé dam va ban san.
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Uu diém: Tinh toan don gian, duoc st dung phd bién & nuéc ta véi cong nghé thi
cbng phong phd nén thuan tién cho viéc lua chon cdng nghé thi cong.

Nhuroe diém: Chiéu cao dam va d6 vong cua ban san rat 16n khi vuot khau do 1on,
dan dén chiéu cao tang caa cdng trinh 16n nén gay bat lgi cho két ciu cong trinh khi
chiu tai trong ngang va khong tiét kiém chi phi vat liéu.

Khong tiét kiem khong gian st dung.

b. San 6 co

CAu tao gom hé dam vudng goc véi nhau theo hai phuong, chia ban san thanh cac 6
ban ké bén canh cd nhip bé, theo y&u cau cau tao khoang cach giira cac dam khéng
qua 2m. Phu hop cho nha c6 hé thdng luéi cot vubng.

Uu diém: Tranh dugc ¢ qué nhiéu cot bén trong nén tiét kiém dugc khdng gian sir
dung va c6 kién trac dep, thich hop véi cac cong trinh yéu cau tham my cao va khdng
gian st dung lon nhu hoi treong, cau lac bo.

Nhuroe diém: Khong tiét kiém, thi cong phic tap. Mat khac, khi mat ban san qua rong
can phai b tri thém cac dam chinh. Vi vay, no ciing khong tranh duoc nhiing han ché
do chiéu cao dam chinh phai cao dé giam d6 vong.

c. San khong dam (san nam).

CAu tao gdom cac ban ke truc tiép 18n cot. Dau cot lam mii cot dé dam bao lién két
chéc chan va tranh hién twong d¢am thung ban san. Pht hop véi mat bang cé cac 6 san
co kich thudc nhu nhau.

Uu diém:

+ Chiéu cao két cdu nho nén giam duogc chiéu cao cong trinh

+ Tiét kiém dugc khdng gian sir dung

+ Thich hop véi nhitng cong trinh ¢ khau d6 vira (6 + 8) m va rat kinh té vai nhiing
loai san chiu tai trong >1000 kg/m?®.

Nhuoc diém:

+ Chiéu day ban san Ion, tén vat liéu.

+ Tinh toan phuec tap.

+ Thi cong khé vi né khong duoc st dung phé bién & nudc ta hién nay, nhung voi
huéng xay dung nhiéu nha cao tang, trong tuong lai loai san nay s& duogc st dung rat
pho bién trong viéc thiét ké nha cao tang.
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Két luan
Céan ctr vao
+ Dic diém kién truc va dic diém két ciu cua cong trinh: Kich thudc céc 6 ban san
khong gidng nhau nhiéu.
+ Co s6 phan tich so bd o trén.
+ Tham khao y kién cua cac nha chuyén mén va dugc sy déng y cua thay gido huéng
dan.
Em di dén két luan lya chon phuong 4n san suon dé thiét ké cho cong trinh.
Tuy nhién con mot sé phuong an khac ti wu hon nhung vi thoi gian han ché va tai
liu tham khao khong day dt nén em khong dua vao phan tich lua chon.
2.3. Chon vt liéu va chon so b kich thwéc cac cAu kién

2.3.1. Quan niém tinh toan.
Toa nha van phong tai Vinh Phuc 1a cong trinh cao 9 tang, budc nhip 12 6,3 m va
5,4m. Vi vay tai trong theo phuong dirng va phuong ngang la kha 16n. Do d6 ¢ day ta
st dung hé khung dam két hop véi cac vach cang cia khu thang may dé ciing chiu tai
trong cua nha. Kich thudc cua cong trinh theo phuwong ngang 1a 48m va theo phuong
doc 12 19,7 m. Nhu vay ta cd thé nhan thay do cung cta nha theo phuwong doc 16n hon
nhiéu so véi @6 cing cua nha theo phuwong ngang. Do vay ta ¢ thé tinh toan nha theo
so d6 khung ngang phang.
Vi quan niém tinh nha theo so ¢4 khung phang nén khi phan phéi tai trong ta bo qua
tinh lién tuc cua dam doc hoic dam ngang. Nghia 1a tai trong truyén 1én khung duoc
tinh nhu phan lyc cia dam don gian d4i véi tai trong dung truyén tir hai phia 1an can
vao khung.

2.3.2. Chon vat liéu va chon so bd kich thwéc cac cau kién
a. Vat liéu
Nha cao tang thuong st dung vat liéu 1a kim loai hoic bé tdng cbt thép. Cong trinh
lam bang kim loai c6 vu diém la d6 bén cao, cdng trinh nhe, dic biét c6 tinh déo cao
do d6 cong trinh kho sup d6 hoan toan khi c6 dia chan.Tuy nhién thi cong nha cao
tang bang kim loai rat phirc tap, gia thanh cong trinh cao va viéc bao dudng cong
trinh khi dd dwa vao st dung 1a kho khan trong diéu kién khi hau nudéc ta.
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Cong trinh bang bé téng cét thép c6 nhuge diém 1a nang né, két cau mong 16n, nhung
khic phuc duoc cac nhuge diém trén cua két cau kim loai va dac biét 1a pho hop véi
diéu kién ki thuat thi cdng cua nudc ta hién nay.
Qua phan tich trén ta chon vat liéu Ia bé tdng cdt thép cho cong trinh. So bd chon vat
liéu nhu sau
B& tong cho cot, dam, san va I8i cung 1a bé tong thuong pham
- Bé tdng dam, cot, co : B20: R,=115 kG/cm?
Rp=9 kG/cm?

- C6t thép dai, cAu tao loai C; c6 : R=2250 Kg/cm?, Ry,=1750 Kg/cm?
- Cét thép doc chiu luc loai C,c6 : Re=2800 kG/cm?, Ry,=2250 Kg/cm?
b. Kich thuéc chiéu day ban san.

Ta xét 6 ban co kich thudc 16n nhat:l;xl,= 6,3x4 (m)

Ta co 1,/1,=1,575<2 iBan lam viéc 2 phuong

Chiéu day cua san xéac dinh so bo theo cong thuc :

hs=D " L/m

Trong dé :

m = 40 - 45 cho ban loai dam. Chon m =40.

D = 0.8 - 1.4 phu thudc vao tai trong. Chon D = 1.

L 1& canh ngan cua ban L=400(cm).

Vay chiéu day cta ban: hs=1x400/40=10(cm).
Chon chiéu day ban I1a hs=10(cm).
¢. Chon kich thuéc ddm ngang, dam doc, dam san.

Chiéu cao tiét dién dam chon theo nhip:
Dl
h = thmin

Trong do:

L 1 nhip ctia ddm dang xét.

m 1a hé sb:

Vi dam phu m=12420 .

-Véi ddm chinh m=8412.

Vi dam cong x6n m=547 chon m=5.

Bé rong dam: by=(0,3-0,5)hq

17



Dam chinh. 6300x4000 mm
h=(1/841/12)14=(787,54525)mm
chon h=650 mm
b=(0,340,5)65=19,5-32,5¢cm chon b=30 cm
Viy kich thuéc dam chinh 1a: 30x65(cm).
Dam chinh. 5500x4000 mm
h=(1/841/12)14=(687,54458)mm
chon h=600 mm
b=(0,340,5)60=18-30cm chon b=30 cm
Vay kich thuéc dam chinh 1a: 30x60(cm).
Dam chinh. 2500x4000 mm
h=(1/841/12)14=(312,54208,3)mm
chon h=300 mm
b=(0,340,5)30=9-15cm chon b=22cm
Vay kich thuéc dam chinh la: 22x30(cm).
Dam chinh. 5400x4000 mm
h=(1/841/12)l4=(6754450)mm
chon h=600 mm
b=(0,340,5)60=18-30cm chon b=30cm
Viy kich thuéc dam chinh 1a: 60x30(cm).
Dam phu.
h=(1/2041/12)14=(200a333)mm
chon h=300 mm
b=(0,340,5)30=9415(cm).
Vay kich thuéc dam phu la: 22x30(cm).
d. Chon kich thudc cot
Cong thirc xac dinh: Ag =k x N
b
Trong do:
A, -Dién tich tiét dién.
N-Luc doc tinh theo dién truyén tai.
R, -Cuong d6 chiu nén cua vat liéu lam cot.




k-La hé sb K=1,2-1,5 ddi vai cAu kién chiu nén léch tam chon K=1,2.
Bé tong cot B20 ¢6 R, =115(KG/cm?). Tinh toan so bd nhu sau
Cot giwra
CotB
Luc nén & chan cot tang 1 1a
N=9(TLsan + TLdam chinh + TLdam phu + hoat tai)
N=9(0,1x5,9x4x2,5x1,1+0,3x0,65x5,9x2,5x1,1+0,22x0,3x4x2,5x1,1+0,2X
1,2x5,9x4)=144.,4 (T)
Do vay ta cé
A, cot gitta =1,2x144,4/1150=0,151 (m?).
Vay ta chon so b kich thude cot ting 1 truc B: 0,4x0,4 (m) c6 A =0,16(m?).
CotC
N=9(TLsan + TLdam chinh + TLdam phu + hoat tai)
N=9(0,1x4x4x2,5x1,1 + 0,3x0,6x4x2,5x1,1 + 0,22x0,3x4x2,5x1,1 + 0,2x1,2x4x4)
=98,514 (T)
Do vay ta co
A, cot gitta =1,2x98,514/1150=0,102 (m?).
Vay ta chon so bd kich thudc cot ting 1 truc C: 0,3x0,4(m) ¢ F=0,12(m>).
Luc nén & chan cot tang 4 1a:
N=6x(0,1x4x4x2,5x1,1 + 0,3x0,6x4x2,5x1,1 + 0,22x0,3x4x2,5x1,1+ 0,2x1,2x4x4)
=65,676 (T).
Do vay ta co:
A, cot gitra=1,2x65,676/1150=0,068(m?).
Vay ta chon so b kich thude cot tang 4 1a: 0,3x0,3(m2) c6 As =0,09(m?).
Luc nén & chan cot tang 7 1a
N=3x(0,1x4x4x2,5x1,1+0,3x0,6x4x2,5x1,1+0,22x0,3x4x2,5x1,1+ 0,2x1,2x4x4)
= 32,838 (T).
Do vay ta co:
A, cot gitra=1,2x32,838/1150=0,034 (cm?).
Vay ta chon so bo
kich thudc cot gitra tang 7 1a: 0,22x0,22(cm?) c6 A, =0,0484(cm?).
CotC
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N=9(TLsan + TLdam chinh + TLdam phu + hoat tai)

N=9(0,1x4x4x2,5x1,1+0,3x0,6x4x2,5x1,1+0,22x0,3x4x2,5x1,1+ 0,2x1,2x4x4)
=98,514 (T)

Do vay ta cé

A, cot gitra =1,2x98,514/1150=0,102 (m?).

Vay ta chon so bd kich thudc cot ting 1 truc C: 0,3x0,4(m) ¢ F=0,12(m?).

Luc nén & chan cot tang 4 1a

N=6x(0,1x4x4x2,5x1,1+0,3x0,6x4x2,5x1,1+0,22x0,3x4x2,5x1,1+ 0,2x1,2x4x4)
= 65,676 (T).

Do vay ta co

A, cot gitra=1,2x65,676/1150=0,068(m?).

Vay ta chon so bo kich thugc cot tang 4 1a: 0,3x0,3(m2) 6 A, =0,09(m?).

Luc nén & chan cot tang 7 1a

N=3x(0,1x4x4x2,5x1,1+0,3x0,6x4x2,5x1,1+0,22x0,3x4x2,5x1,1+ 0,2X1,2x4x4)
= 32,838 (T).

Do vay ta co

A, cot gitra=1,2x32,838/1150=0,034 (cm?).

Vay ta chon so bo

kich thudc cot gitta tang 7 1a: 0,22x0,22(cm?) c6 A, =0,0484(cm?).

CotD

N=9(TLsan + TLdam chinh + TLdam phu + hoat tai)

N=9(0,1x3,95x4x2,5x1,1+0,3x0,6x3,95x2,5x1,1+0,22x0,3x4x2,5x1,1+0,2x1,2X3,95x4)
=97,36 (T)

Do vay ta co

A, cot gitta =1,2x97,36/1150=0,101 (m°).

Vay ta chon so b kich thuéc cot ting 1 truc C: 0,3x0,4(m) c6 A=0,12(m?).

Luc nén & chan cot tang 4 1a

N=6x(0,1x3,95x4x2,5x1,1 + 0,3x0,6x3,95x2,5x1,1 + 0,22x0,3x4x2,5x1,1 +

0,2x1,2x3,95x4)=64,91 (T).

Do vay ta cé

A, cot gitra=1,2x64,91/1150=0,067(m?).

Vay ta chon so bd kich thudc cot ting 4 1a: 0,3x0,3(m2) c6 As =0,09(m?).
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Luc nén & chan cot tang 7 1a

N=3x(0,1x3,95x4x2,5x1,1 + 0,3x0,6x3,95x2,5x1,1 + 0,22x0,3x4x2,5x1,1 +
0,2x1,2x3,95x4)=32,45 (T).

Do vay ta cé

A, cot gitta=1,2x32,45/1150=0,034 (cm?).

Vay ta chon so bo

kich thugc cot gitta tang 7 1a: 0,22x0,22(cm?) c6 A, =0,0484(cm?).

Cét bién: A

Luc nén & chan cot tang 1 1a

N=2(TLsan + TLdam chinh + TLdam phu +hoat tai)

N=2[0,1x3,15x4x2,5x1,1 + 0,3x0,65x3,15x2,5x1,1 + 0,22x0,3x4x2,5x1,1+
0,2x1,2x3,15x4)=17,81 (T).

Do vay ta co

A, cot bién =1,2x17,81/1150=0,0185(m?)

Vay ta chon so b kich thuéc cot bién tang 1

0,22x0,22(1m) c6 A =0,0484(1m?).

Cot bién: E

Luc nén & chan cot tang 1 1a

N=9x(TLsan + TLdam chinh + TLdam phu +hoat tai)

N=9x]0,1x2,7x4x2,5x1,1+0,3x0,6x2,7x2,5x1,1+0,22x0,3x4x2,5x1,1+0,2X1,2x2,7x4)

=68,62 (T).

Do vay ta co

A, cot bién =1,2x68,62/1150=0,072(m?).

Vay ta chon so b kich thuéc cot bién tang 1: 0,3x0,3(1m) c6

A, =0,09(1m>).

Luc nén & chan cot tang 4 14

N=6x(0,1x2,7x4x2,5x1,1+0,3x0,6x2,7x2,5x1,1+0,22x0,3x4x2,5x1,1+
0,2x1,2x2,7x4)=45,75 (T).

Do vay ta cé

A, cot bién=1,2x45,75/1150=0,047(m?).

Vay ta chon so bd kich théc cot tang 4 1a: 0,3x0,3(m?) ¢ As =0,09(m?).

Luc nén & chan cot tang 7 1a
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N=3x(0,1x2,7x4x2,5x1,1+0,3x0,6x2,7x2,5x1,1+0,22x0,3x4x2,5x1,1+0,2x1,2X
2,7x4)=22,87(T).

Do vay ta cé

A, cot gitra=1,2x22,87/1150=0,024(cm?).

Vay ta chon so bd kich thudc cot tng 7 1a; 0,22x0,22(m?) cb

A =0,0484(md).

Cot bién: B

Luc nén & chan cot tang 4 13

N=6x(0,1x2,75x4x2,5x1,1+0,3x0,6x2,75x2,5x1,1+0,22x0,3x4x2,5x1,1+0,2x1,2x2, 75x4)=
45,75 (T).

Do vay ta co

A, cot bién=1,2x45,75/1150=0,047(m?).

Vay ta chon so b kich théc cot tang 4 1a: 0,3x0,3(m?) ¢ As =0,09(m°).

Luc nén & chan cot tang 7 1a

N=3x(0,1x2,75x4x2,5x1,1+0,3x0,6x2,75x2,5x1,1+0,22x0,3x4x2,5x1,1+
0,2x1,2x2,75x4)=22,87(T).

Do vay ta co

A, cot gitra=1,2x22,87/1150=0,024(cm?).

Vay ta chon so b kich thudc cot ting 7 1a: 0,22x0,22(m?) c6 As =0,0484(m?).

Vay ta co kich thac cot so bd nhu sau

Kich thudc cot truc C,D

Kich thudc tir tang 1 dén tang 3 1a: 30x40(cm).

Kich thudc tir ting 4 dén tang 6 1a: 30x30(cm).

Kich thudc tir ting 7 dén tang 9 1a: 22x22(cm).

Kich thudc cot truc E

Kich thudc tir tang 1 dén tang 3 1a: 30x30(cm).

Kich thudc tir ting 4 dén tang 6 1a: 30x30(cm).

Kich thudc tir ting 7 dén tang 9 1a; 22x22(cm).

Kich thudc cot truc A: tang 1,2 14 : 22x22(cm)

Kich thudc cot truc B

Kich thudc tir ting 1,2,3 14 : 40x40(cm)
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Kich thudc tir ting 4 dén tang 6 1a: 30x30(cm).
Kich thudc tir tAng 7 dén tang 9 1a; 22x22(cm).
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2.4. Xac dinh tai trong dding tac dung Ién cdng trinh.
2.4.1. Tinh tai.

Tai tiéu | Hé so |Tai tinh
Tén , toan
. o Chuang gl tin cay .
Cau Céc lop cau tao ) g
. Kg/m n )
Kién Kg/m
1 2 3 4 5
1, Gach lat nén ceramic d=2cm g=2200kg/m’ 44 1,1 | 484
2, Vira l6t d=1,5cm g=1800kg/m’ 27 1,2 32,4
San (3, Ban BTCT d=10cm g=2500kg/m’ 250 1,1 | 275
nha |4, Vira trat d=1,5cm g=1800kg/m® 27 1,2 32,4
Tong 393,2
1, Hai l6p gach lat d=4cm g=1800kg/m® 72 1,1 79,2
2,L6p bétdng chong tham d=4cm  g=2500kg/m°| 100 1,1 110
San (3, Lop bétdng xi tao doc d=10cm g=1800kg/m® | 180 1,1 198
mai |4, San BTCT d=10cm g=2500kg/m® 250 1,1 | 275
5, Lop vira trat tran d=1,5cm g=1800kg/m® 27 1,2 | 324
Tong 694,6
1,Lop gach lat chéng chon nén d=lcm| 20 1,2 24
g=2200kg/m*
2, L6p vira 16t d=2cm g=1800kg/m> 36 1,3 46,8
San khu (3, Lop chdng tham d=1cm g=2500kg/m’ 25 1,1 | 275
v¢sinh |4 Ban BTCT d=10cm g=2500kg/m> 250 1,1 275
5, Lép vira trat tran d=1cm g=1800kg/m’ 36 1,3 | 46,8
Tong
420,1
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2.4.2 Hoat tai
L4y theo tiéu chuan TCVN 2737-1995 nhu sau:

o P Hé sb P!
Stt Loai phong _
(Kg/m) Tincayn (Kg/m)

Mai 75 1,3 97,5
Van phong 200 1,2 240

3 | Sanh,ban céng, hanh lang, | 300 1,2 360
cau thang

4 | Phong hop 400 1,2 480
Phong tong hop

5 | Nhahang 300 1,2 360
dich vu

6 | Siéu thi,shop 300 1,2 360
Khu WC

2.4.3 Trong lrong ban than cia cac cau kién khac
a) Dam ngang: 6500x3000 mm
Trong lwong dam gom tai trong két cdu va vira trat:
+ Trong luong ban than cua dam:
04=0,65x0,3x2500x1,1=536,25(Kg/m)
+ Trong luong ban than cua 16p vira trat (day 1cm,g=1800Kg/m®n=1,2)
ur=[0,3+(0,65-0,1)x2]x0,01x1800x1,2=36,72(Kg/m)
i Trong lugng toan phan dam ngang la:
(=536,25+36,72=572,97 (Kg/m)
Dam ngang:6000x3000 mm
Trong lugng dam gom tai trong két cau va vira trat:
+ Trong lugng ban than cua dam:
04=0,6x0,3x2500x1,1=495(Kg/m)
+ Trong luong ban than cua 16p vira trat (day 1cm,g=1800Kg/m®n=1,2)
qur=[0,3+(0,6-0,1)x2]x0,01x1800x1,2=34,56(Kg/m)
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i Trong luong toan phan dam ngang la
q=495+34,56=529,56 (Kg/m)
b) Dam doc:
Dam doc c6 kich thuéc bxh=220x300mm
g= 0,22x0,3x2500x1,1+[0,3+(0,22-0,1)x2]x0,02x1800x1,2=225,12 (Kg/m)
i Trong lugng toan phan dam ngang la: g=225,12 (Kg/m)
¢) Dam phu va dam bo
4=0,22x0,3x2500x1,1+[0,22+(0,3-0,1)x2]x0,02x1800x1,2=229,02(Kg/m)
d) Tuong
-Voi tuong 220
011=0,22xhx1800x1,1=435,6xh(Kg/m)
-V6i tuong 110
02=0,11xhx1800x1x1=217 8xh(Kg/m)
-Vach kinh khung nhom
lay p°=75(Kg/m2) ,n=1,1 [pktt=75x1,1=82,5(Kg/m°?)
2.4.4. Xac dinh hé sé giam tai
Trong nha nhiéu tang, x4c suat xuat hién dong thoi toan bo tai trong tam thoi & tat ca
cac tang vai gia tri cuc dai 14 it. Vi vay, can phai xét dén hé sé giam tai khi tinh toan
d6i voi loai tai nay.
Hé sb giam hoat tai cho cac 6 san.
Xac dinh theo cong thirc sau
- Khi A>A; =9 m?hé sb giam tai Wa:
0,6
AlA,
- Khi A > A; =36 m”hé sb giam tai WPar:
05
AlA,
(Vai A la dién tich chiu tai).
Két qua tinh toan duoc ghi lai trong bang sau

Y,,=04+

:

Y,. =05+

Al

.
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Bang hé s6 giam hoat tai cho céc 6 san khi don hoat tai cho khung

O san KT (Ixl,) | Diéntich(A) | ¥a,
01 6,3x4 25,2 0.519
02 5,5x4 22 0,52
03 2,5x4 10 0,58
04 5,4x4 21.6 0,52

2.5. Xac dinh tai trong gi6 tac dung Ién cdng trinh

Cong trinh dugc thiét ké véi cac cau kién chiu luc chinh l1a khung cang va vach
ctng 14 18i thang may, Hé khung - 18i két hop cung tham gia chiu luc theo so d6
khung giang théng qua vai trd céng tuyét dbi trong mit phang ngang cua san (d
=10cm).

Pé don gian cho tinh toan va thién vé an toan ta coi tai trong ngang chi c6
khung chiu, cac khung chiu tai trong ngang theo dién chiu tai .

Xac dinh tai trong gi6 tac dung lén cong trinh

Theo TCVN 2737 - 1995 thanh phan dong cua tai trong gi6 phai doc ké dén
khi tinh toan cong trinh thap tru , cac nha nhiéu ting cao hon 40m cao trén bé mit
nudce bién.

Cong trinh trung tim thwong mai vinh phuc plaza c6 chiéu cao cong trinh
H=37m (tinh dén dinh mai)

Ta thdy H=37m < 40m

Vay theo TCVN 2737-1995 ta chi tinh dén thanh phan tinh cua tai trong gid
trong viéc xac dinh tai trong ngang caa cong trinh.

a)Thanh phan gié tinh

Gié tri cua thanh phan tinh tai trong gi6 tai diém c6 d6 cao Z so véi moc chuan
la

W =n.W,.k.c

+ Wo: gid tri &p luc gio lay theo ban d6 phan vung ap luc trong TCVN 2737-
1995. Véi dia hinh Vinh phyc 1a ving 11Bi Wo = 55 Kg/m®

+ k: hé s6 tinh toan ké dén su thay doi ap luc gid theo chiéu cao va dia hinh,

+ ¢: hé s6 khi dong :

gid day ¢ = +0,8
gio hat ¢ =-0,6
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+n:hésdvottain=1,2
thay cac gia tri vao cong thuc ta dugc
W, = 1,2x0,8x55xk=52,8xk (Kg/m?)
W, = 1,2x0,6x55xk=39,6xk (Kg/m?)

Biéu dd 4p luc gio6 theo chiéu cao c6 dang gy khic, cac gié tri ap luc gio tai
cac muc san theo chiéu cao duoc tinh & bang sau

Tai trong gid thay doi theo chiéu cao dang bac thang tuy nhién dé don gian
tinh todn xem tai trong gié (Hé s6 K) khong doi trong giéi han tir 2 nra tang lién ké
V&I muc san tuong ng.

Tai trong gi6 sau khi dua 1én khung thi duoc qui vé thanh tai tap tung tai nat
Khung.

Coi toan bo gi6 tang mot chuyén vé nat san tang 2
I11. Ténh thdp san tang dién honh

3.1. Nguyeén tac tinh toan
Cac 0 san lam viéc, hanh lang, kho ...thi tinh theo so d6 khép déo cho kinh té,
riéng cac 6 san khu vé sinh, mai( néu co) thi ta phai tinh theo so d6 dan hoi vi ¢
nhitng khu vuc san nay khong dugc phép xuat hién vét niit @& dam bao tinh chdng
tham cho san.
Cac 6 ban lién két ngam véi dam.
Phan loai cac 6 san

-Dua vao kich thudc cac canh caa ban san trén mat bang két cAu ta phan cic 6 san ra
lam loai:

+ C4c 6 san ¢6 ty s6 cac canh 12 /11< 2 =6 san lam viéc theo 2 phuong (thudc
loai ban ké 4 canh)

Gom ¢6 : 61.63.

+ C4c 0 san c6 ty s6 cac canh 12 /11> 2 =6 san lam viéc theo mot phuong
(thudc loai ban loai dam)

Gom co : 64, 65, 66
-Vit liéu dung :
bé tong B20: R,=115 kG/cm?

Ru=9 kG/cm?
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- C6t thép dai, cAu tao loai C; c6 : Re=2250 Kg/cm?, Ry,=1750 Kg/cm?
- C6t thép doc chiu luc loai C,c6 : R=2800 kG/cm?, R,=2250 Kg/cm?
Chiéu day ban san chon phai thoa man cac yéu cu sau
- Y&u cau vé ciu tao: D4i véi nha dan dung san day > 7 cm
- Phai ¢am bao d6 cimg dé san khong bi bién dang dudi tac dung cua tai trong ngang
va dam bao do vong khong vong qua do cho phép.
- Phai dam bao yéu cau chiu lyc.
Két luan: Nhu ta da tinh 13 chon chiéu day ban san Ia :h, = 10 cm
3.2. Tai trong tac dung lén san
3.2.1. Tinh tai.
Tinh tai tc dung Ién san tang 3 gom c6 trong lugng cac 16p san.
Tai trong do cac 16p cau tao san da duoc tinh & phan truéc.
San cua van phong: g = 393,2kG/m?
Sanvésinh g =420,1 kG/m?
3.2.2. Hoat tai tac dung lén san
San caa phong 1am viéc: P = 240 kG/m?
San hanh lang va vé sinh: P = 360 kG/m?

—
i
i

J 4000 L 4000 L 4000 J 4000 L 4000 J_ 4000 J 4000 L 4000 J_ 4000 J 4000 {
T T T T T T T T T T T

v & 6 © © © © © DN O 9

3.3.Tinh cho 6 bén theo so @6 dan hoi(61)
1. Noi luc san

So do tinh toan
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+)Nhip tinh toan :

Kich thudc 6 ban Iy x 1,=4x5,5m .

Kich thudc tinh toan: I, = 5,5-0,22=5,28m

I, =4-0,3=3,7m (voi bgam=0,3m)

Xét ty s6 hai canh L/l; =1.63<2= tinh todn véi ban k& 4 canh 1am viéc theo hai
phuong.

Tai trong tinh toan

- Tinh tai: g= 393,2 Kg/m®

- Hoat tai: p=1,2x200=240 Kg/m*

Tong tai trong tac dung lén ban 1a

0=393,2+240 = 633,2 Kg/m*

Noi luc:

San dugc tinh toan theo so d6 khdp déo. Dé tién cho thi cong ta dat cot thép

déu theo hai phuong, khi d6 momen san xac dinh theo phuong trinh sau

2
qb'ltl (f;tZ - Itl) :(2M1+MA1+MBl) |t2+(2M2+MAz+MBZ) Itl

r = lp/ly=1.63= tra bang 6.2(sach san BTCT toan khoi) ta c6 dugc cac gia tri
nhu sau

0 :Mz/ M1 =05 = |\/|2: 0.5 M1
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A]_: Bl = MA1/ Ml = MBllMl =1 = MAl = MBl = M]_
AZZBZZ MA2/ M12M82/M1:0.7 = MA2 = MBZ =0.7 Ml
Thay vao phuong trinh momen trén ta c6

633.2x37x (3x4.88 - 3)
12

= (2M, + M, + M, ) x4.78+(2x0.5M, +0.7M, +0.7M, ) x3

5385.4 =26.32M;
= M;=205 (Kgm)
M,=0.5 M;=102.3(Kgm)
—=>Ma= Mp,=0.7M;=143.5( Kgm)
Ma1=Mg;= M;=205 (Kgm)
Tinh toan cét thép
Tinh véi mé mem duong M;=205( Kgm)
Chon a=1.5cm = ho=h-a=10-1.5=8.5cm
Tinh véi tiét dién chit nhat bxh=100x10cm dit cot don.

gy =20 4 0o6< g, =0,3
R,bh? ~ 130.100.8.5

¢ :%.(1+«/1—2am) :%.(1%/1—2.0,026):0,9

Dién tich cot thép yéu cau trong pham vi dai ban bé rong 1m Ia:
M 20500

A = = ~1.165(cm?).
R.Ch,  2300x0.9x8.5
Ty 16 cotthép :  p%=-23 x100% = %> 4100% = 0,137% > piynin=0.1%
b.h, 100x8.5

— Chon ¢8 a200 cé A; =2.50 cm2
Tinh toan cét thép
Tinh véi mé mem duong M,=102.3( Kgm)
Chon a,=1.5cm = ho = h-a,=10-1.5=8.5cm
Tinh véi tiét dién chit nhat bxh=100x10cm dit cot don.

= 10230 44198403
R,bh? 130.100.8.5

¢ = %.(1+4/1—2am) = 1.(1+«/1—2.0,0118) 0,992

2
Dién tich cét thép yéu cau trong pham vi dai ban bé rong 1m Ia:




R,.¢.h, 2300x0.992x8.5
Ty 1 cotthép : p%-= AS 100% = 228 1000 =0,062% < pumin=0.1%

h, 100x8.5

Dung thép c6 As=pimin.b.hg= 0.001x100x8.5=0.85 cm®
— Chon ¢8 a 200 ¢6 f, =2.50 cm?

Tinh toén cét thép :

Tinh véi mé mem am M=143.5( Kgm)

Tinh vai tiét dién chit nhat bxh=100x10 cm dt ¢t don.

gy=—M__ 1430 _40418<0,3
R,bh? ~ 130x100x8.5

¢ = %.(1+«/1—2am) :%x(l+\/l—2x0.018) =0.991

Dién tich cot thép yéu cau trong pham vi dai ban bé rong 1m Ia:

M 14350
R.Ch, 2300x0.992x8.5

= A = 0.74(cm?).

Ty le cdtthép : p%=—2 100% = —2-/
b.h, 100x8.5

Dung thép ¢6 As=pimi.b.ho= 0.001x100x8.5=0.85 cm?
— Chon ¢8 a 200 ¢6 A, =2.50 cm®
Tinh toan cét thép :

x100% = 0.087% < pmin=0.1%

Tinh véi mé mem am M=205( Kgm)
Chon a,=1.5cm = ho =h-a,=10-1.5=8.5¢cm

gy =200 _4026<0,3
R,bh? ~ 130.100.8.5

¢ :%.(1+«/1—2am) :%.(1+1/1—2.0,026)=0,9

Dién tich cot thép yéu cau trong pham vi dai ban bé rong 1m Ia:

A =M 2000 _,6500m2).
R.Ch,  2300x0.9%8.5
o 1.165
Ty le cdtthép : p%=—>100% = =202 4100% = 0,137% > {min=0.1%
Y P T00xe s ? 7 Hin

— Chon ¢8 a 200 ¢6 A,=2.50 cm’
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3.4. Tinh to4n ndi luc ciia cac 6 san theo so dd khép déo

3.4.1. So' @6 tinh toan.

Cac 6 ban lién két voi dam bién thi quan niém tai d6 san lién két ngam voi dam

(do dam bién c6 kich thudc I6n = dd cang chéng udn, chéng xoin 16n nén coi dam
bién khong bi bién dang khi chiu tai ), lién két gitra cac 6 ban véi cac dam ¢ gita
cling quan niém san lién két ngam véi dam.

3.4.2. Xac dinh noi luc cho ban lam viéc 2 phwong
Trinh tu tinh toan.
Dé tinh toan ta xét 1 6 ban bat ki trich ra tir cac 6 ban lién tuc, goi cac
canh ban la A, By, Ay, B
Goi mdmen am tac dung phan bé trén céc canh d6 14 Mas, Mpy, Mg, Mg,
¢ vung gitra cua 0 ban c6 momen duong theo 2 phuong 1a M, M,.
Cac momen ndi trén déu duogc tinh cho mdi don vi bé rong ban, lay b=1m.

* Tinh toan ban theo so dd khop déo.

M6 men duong 16n nhat & khoang giira | | E
6 ban, cang gan goi tra mémen y Mo R N
) . =
duong cang giam theo ca 2 phuong. Y Mok
Nhung d€ do phuec tap trong thi cong ta M.
bo tri thép deu theo ca 2 phuong. I Mo J Pz
Khi C6t thép trong m6i phuo»ng dIIQ-C b6 T7777777777777773777777777777777 E.:(.
tri déu nhau, ding phuong trinh cén bang Mx N\W/rf M.
mémen. Trong mdi phuong trinh c6 sau M
thanh phan mémen
qb'|t12(3|t2 — Itl)
0 =(2M1+Mp1+Magy) lp+(2Mp+Max+Mgy) ly
X N S S N . . AL M 2. M Al - M B ax
+ Lay M, lam an so6 chinh va quy dinh ti s6: 9=M—, A =M—, B =—2& s¢
1 1 1

dua phuong trinh vé con 1 an sb My, sau d6 dung céc ti 6 di qui dinh dé tinh lai cac
moémen khac: Ma; = A;.M;.
Tinh cho 6 ban dién hinh(2,5x4) theo so d6 khép déo.
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Tai trong tinh toan
Tinh tai: g= 393,2 Kg/m®
Hoat tai: p=1,2x300=360 Kg/m*
Tong tai trong tac dung lén ban 1a:
(=393,2+360 = 753.2 Kg/m2
Noi luc
San duoc tinh toan theo so do khdp déo. Bé tién cho thi cong ta dat cot thép

déu theo hai phuong, khi d6 momen san xac dinh theo phuong trinh sau

2
ol (13;2 —ly) =(2M+Ma1+Mg1) lp+(2My+Mar+Mg))

r = lu/ly=1.315= tra bang 6.2(séch san BTCT toan khdi) ta c6 duoc céc gié tri
nhu sau

0 =M,/ M; =08 = M,= 0.8 M,

A= B =Mp/ M; =Mgi/M; =11 = Mp=Mpg; =1.1 M,

A,=By= May/ M;=Mg,/M;=0.9 = Ma2=Mpg; =0.9 M,

Thay vao phuong trinh momen trén ta c6

753.2x2.287x(3x3-2.28)
12

& 2189.7 =20.352M; = M,=108 (Kgm)

= (2M, +1.1M, +1.1M, ) x3+(2x0.8M, +0.9M, + 0.9M, ) x2.28
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M,=0.8 M,=86.4(Kgm)
M po= MBQ=0.9M1=97.2( Kgm)
Ma1=Mg1=1.1 M= 1188(Kgm)

Tinh toan cét thép

Tinh véi mé mem duong M;=108( Kgm)

Chon a,=1.5cm = ho =h-a,=10-1.5=8.5¢cm

Tinh véi tiét dién chir nhat bxh=100x10cm dat cot don.

gy = _ 1080 _4519<03
R,bh? ~ 130.100.8.5

¢ =%.(1+ﬂ/1—2am) = 1.(1+1/1—2.o,012) = 0,984

2
Dién tich cét thép yéu cau trong pham vi dai ban bé rong 1m la
A M 10800 _ 56 (omd).

R,.Ch, 2300x0.994x85

Ty le cdtthép :  p%=—5 x100% = >0
b.h, 100x8.5

Dung thép c6 A =pimi.b.ho= 0.001x100x8.5=0.85 cm’
= Chon ¢8 a200 c6 A =2.50 cm2
Tinh toan cét thép

x100% =0,065% < pmin=0.1%

Tinh véi mé mem duong M,=86.4( Kgm)
Chon a,=1.5cm = ho =h-a,=10-1.5=8.5¢cm
Tinh véi tiét dién chir nhat bxh=100x10cm dat cot don.

gy=—M____ 840 _501<03
R,bh? ~ 130.100.8.5

¢ = %.(1+4/1—2am) = 1.(1+ J1-2.0,01)=0,995

2
Dién tich cét thép yéu cau trong pham vi dai ban bé rong 1m Ia:
M 8640

=A = 1 —
Rs.&.h, 2300x0.995x8.5

= 0.444 (cm?).

Ty 16 cbtthép : n%= %.100% _ % X100% =0, 053% < piyin=0.1%
h, x8.

Dung thép cd Ag =pimi.b.he= 0.001x100x8.5=0.85 cm®

35



= Chon ¢8 a 200 ¢6 A, =2.50 cm?

Tinh toan cét thép
Tinh véi mé mem am M=118.8( Kgm)
Tinh vai tiét dién chir nhat bxh=100x10 cm dt cot don.

g, = _ M0 _44197<03
R,.b.n;  130x100x8.5

£ = %.(1+,/1—2am) = %.(1+\/1— 2x0.0127) =0.994

Dién tich cét thép yéu cau trong pham vi dai ban bé rong 1m 1a
M 11880

A=t = =0.613(cm’).
R,.¢.h, 2300x0.994x8.5
Ty lé cotthép: p%-= A 10006 = 2813 100% = 0.0720% < Umin=0.1%
b.h, 100x8.5

Dung thép c6 A, =pimi.b.he= 0.001x100x8.5=0.85 cm?
= Chon ¢8 a 200 c6 A,=2.50 cm’

Tinh toan cét thép

Tinh véi mé mem am M=97.2( Kgm)

Chon a,=1.5cm = ho = h-a,=10-1.5=8.5cm

Bé tdng méac 300co R, = 130 kg/cm?, thép A, c6 Ra = 2300 Kg/cm?
Tinh véi tiét dién chit nhat bxh=100x10cm dit cot don.

ay=—M_ - 920 _401<03
R,bh? ~ 130.100.8.5

L= %.(1+«/1— 2a,) = %.(1+ J1-20,01)=0,995

Dién tich c6t thép yéu cau trong pham vi dai ban bé rong 1m la

Ao Mo om0
R,.C.h,  2300x0.995x8.5

=0.5(cm?).

Ty lg cotthép: p%=-"5 100% =
b.h, 100x8.5

Dung thép ¢6 A, =pmi.b.ho= 0.001x100x8.5=0.85 cm?
— Chon ¢8 a 200 c6 A, =2.50 cm®

x100% =0,059% < Umin=0.1%

Tinh toan O3 san nha vé sinh: 1;x1,=4x5,4m

36



3700

S—

5180
:
3
53
T N
HB

Tai trong tinh toan :
- Tinh tai: g= 484.2 Kg/m®
- Hoat tai: p=1.2x200=240 Kg/m?
Téng tai trong tac dung Ién ban Ia:
q=484.2+240 = 752.2 Kg/m2
Noi luc:
San duoc tinh toan theo so do khép déo. Pé tién cho thi cong ta dit cét thép déu theo

hai phuong, khi 46 mémen san xac dinh theo phuong trinh sau:

2
ol (f;tZ —ly) =(2M+Ma1+Mg1) lp+(2My+Mar+Mg)) Iy

r = lp/ly=1.63= tra bang 6.2(sach san BTCT toan khéi) ta co dugc cac gia tri
nhu sau:

0 =M,/ M; =05 = M,= 0.5M;

A= B =Ma/ My = Mgi/M1=1 = Ma1= Mg =M,

A,=By= May/ M;=Mg,/M;=0.7 = Mp2=Mg, =0.7 M,

Thay vao phuong trinh momen trén ta co:

724.2x3°x(3x4.88-3)
12

6322.4 =26.72M; = M;=236.6 (Kgm)
M,=0.5 M;=118.9(Kgm)

= (2M, + M, + M, ) x4.88+(2x0.5M, +0.7M, +0.7M, ) x3
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= M= Mp,=0.7M;=165.62( Kgm)
Ma1=Mg;= M;=236.6 (Kgm)

Tinh toan cét thép :

Tinh véi mé mem duong M;=236.6( Kgm)

Chon a,=1.5cm = ho =h-a,=10-1.5=8.5cm

g, = _ 23000 4405403
R,bh? 130.100.8.5

¢ =%.(1+4/1—2am) = 1.(1+«/1—2.o,025) — 0,987

2
Dién tich c6t thép yéu cau trong pham vi dai ban bé rong 1m la:
A =M 23600 _1 206(cmd).

R.Ch,  2300x0.987x8.5

Ty lé cotthép: p%= bi X100% = —22%_ 410006 = 0,144% > pmin=0.1%

h, 100x8.5

= Chon ¢8 2200 cO A;=2.50 cm2

Tinh toan cét thép :

Tinh véi mé mem duong M,=118.9( Kgm)

Chon a,=1.5cm = ho = h-a,=10-1.5=8.5cm

Tinh véi tiét dign chit nhat bxh=100x10cm dit cot don.

g, =M _ 180 _54197<03
R,bhZ 130.100.8.5

¢ = %.(1+«/1—2am) = 1.(1+«/1—2.o,0127) =0,994

2

Dién tich c6t thép yéu cau trong pham vi dai ban bé rong 1m la:

sa=M M0 _455(cm?).
R..C.h,  2300x0.994x8.5
4 7 0612
Ty lg cotthép: %= 100% = %12 1000 =0,072% < pmin=0.1%
Y R Y AT T ? = Hmin

Dung thép c6 Ag =pmi.b.he= 0.001x100x8.5=0.85 cm®
= Chon ¢8 a 200 c6 A, =2.50 cm®

Tinh toén cét thép :

Tinh véi mé mem am M=236.6( Kgm)

Chon a,=1.5cm = ho = h-a,=10-1.5=8.5cm
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Tinh véi tiét dién chix nhat bxh=100x10cm dit cdt don.

by =200 4005403
R,bh? ~130.100.8.5

¢ =%.(1+4/1—2am) = 1.(1+«/1—2.o,025) — 0,987

2
Dién tich c6t thép yéu cau trong pham vi dai ban bé rong 1m la:
A =M 23600 _1 206(cmd).

R.Ch,  2300x0.987x8.5

Ty l¢ cét thép : u%=bix100%: 1.226

h, 100x8.5

= Chon ¢8 2200 c6 A, =2.50 cm2
Tinh toan cét thép :
Tinh véi m6 mem am M=165.62( Kgm)
Chon a,=1.5cm = ho =h-a,=10-1.5=8.5cm
Tinh véi tiét dign chit nhat bxh=100x10cm dit cot don.

goo M __ 1652 50 g3
R,bh? 130.100.8.5

¢ = %.(1%/1—2%) = 1.(1+w/1—2.o,02) = 0,991

2
Dién tich c6t thép yéu cau trong pham vi dai ban bé rong 1m la:
Ao M 16562 _ a6 (cmd).

R.Ch,  2300x0.991x8.5

Ty 16 cbt thép : %= -5 100% = 280

x100% = 0,101% > pyin=0.1%
b.h, 100x8.5

= Chon ¢8 a2 200 cd A, =2.50 cm2

‘ IV. Tinh khung truc 12
Tai trong truyen vao khung gom tinh tai va hoat tai dudi dang tai tap trung va tai

phan bé déu.
+ Tinh tai: Trong luong ban than cot, dam san, tudng, cac 16p trat.
+ Hoat tai: Tai trong str dung trén san.
Tai trong do san truyén vao dam cia khung duoc tinh toan theo dién chiu tai, duoc
cin ctr vao dudng nat cua san khi 1am viéc. Nhu vay tai trong truyén tir ban vao dam
theo hai phuong: Theo phuong canh ngan l;: hinh tam giéc.

Theo phuong canh dai |,: hinh thang.
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Pé don gian cho tinh toan ta quy tai tam giac va hinh thang vé dang phan bé déu.

+ Tai dang tam giac c6 luc phan b 16n nhit tai giita nhip & Omax, tai phan bd déu

Iy

2

+ Tai dang hinh thang c6 luc phan bb déu ¢ giita nhip 1a Omay, tai phan bd déu tuong

. 5
twong duong la: q, = g.g.

duong 1a: g, =(1-2p° +,B3).g.|51 Véi = 2'—}
2

Trong d6: 1;: theo phuong canh ngan.
I,: theo phuong canh dai.

Tinh hé s6 k cho cac 6 san truyén tai vao dam dang hinh thang.

Stt | l(m) | L(m) | p=1/2l,) | K=1-2b*+b®
kl 4 6.3 0.317 0.830
k2 4 5.5 0.364 0.784
k3 2.5 4 0.313 0.835
k4 4 5.4 0.370 0.776

Dam doc nha, dam san tac dung vao cot trong dién chiu tai cua cot dudi dang huec tap
trung.
4.1. Tinh toan tai trong tac dung Ién khung
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So do truyén tai vao khung truc 12
4.1.1.Phan tai tang 1

Tinh tai
Do mat bang keét cau cac 0 san giong nhau nén ta chi tinh cho 1 tang cac tang con lai

ta 1ap bang.
Tinh tai phan bd
a-Tai trong phan bb déu trén nhip AB
+ Do 6 san (6,3x4)m truyén vao phan b hinh thang :
0=(1-2b°+b*)g=K.g=0.83x393,2x6,3=2056,04 (Kg/m)
(V6i b=ly/(2.1,)
trong do:
l;: phuong canh ngan
I,: phuong canh dai
q:: Tinh tai cua san
b-Tai trong phan b déu trén nhip BC :
+ Do 6 san (5,5x4)m truyén vao phan b hinh thang :
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gu=(1-2b2+b%)g=K.g=0,784x393,2x5,5=1695,5 (Kg/m)
(V6i b=ly/(2.1,)
trong do:
l;: phuong canh ngan
I,: phuong canh dai
q:: Tinh tai cua san
¢ Tai trong phan bd déu trén nhip CD
+ Do 0 san (2.5x4) m phan bé hinh tam giac truyén vao:
0:=5/8xgxl =0.625x393,2x2.5=614,375(Kg/m).
trong do:
1: phuong canh chiu tai
g:: Tinh tai san
d-Tai trong phan b déu trén nhip DE
+ Do 0 san (5,4x4)m truyén vao phan b hinh thang
gtd=(1-2b?+b%)g=K.g=0,776x393,2x5,4=1647,66 (Kg/m)
+ Do trong lugng ban than tuong 110:
0=217.8x(4,5-0,6)=849,42Kg/m
=>Tbng tai trong phan bd déu trén nhipDE:
Ope=1674,66 +849,42=2497,08Kg/m
Tinh tai tap trung
a-Tai nat A
+ Do 6 san(4x6,3)m phan bé hinh tam giac truyén vao
Gs = 0,5%0,625x393,2x4x6,3=3096,45 Kg
+ Do trong luong ban than dam phu
Gy =229,02x4=916,08 Kg
+Do tuong 220 truyén vao:
G=435,6x4x(4,5-0.65)=6708,24 Kg
i ToNng tai trong tap trung tai nat A 1a
GA=3096,45 +916,08 +6708,24 =10720,8 Kg
b-Tai nit B
+ Do 6 san (4x6,3)m phan b hinh tam giac
Gs = 0,5x0,625x393,2x4x6,3=3096,45 Kg
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+ Do 6 san (4x5,5)m phan bd hinh tam gi4c
Gs = 0,5x0,625x393,2x4x5,5=2703,25 Kg
+ Do trong luong ban than dam phu
Gd =229,02x4=916,08 Kg
i ToNng tai trong tap trung tai nat B 1a
Gg=2703,25 +916,08 +3317,43 =6715,78 Kg
c-Tainut C
+ Do 6 san (4x5,4)m phan bé hinh tam giac
Gs =0,5x 0,625x393,2x5,4x4=2654,1Kg
+ Do trong luong ban than dam phu
Gd =229,02x4=916,08 Kg
+ Do 6 san (4x2,5)m phan bd hinh thang
Gs =0,5x 0,835x393,2x2,5x4=1641,61Kg
+ Do trong lugng tuong 110
G1=217,8x(4,5-0,6)x4=3397,68Kg
i Tong tai trong tap trung tai nat C 1a
Gc=2654,1+916,08 +1641,61+3397,68=8609,47 Kg
d-Tai nut D
+ Do 6 san (4x5,4)m phan b hinh tam giac
Gs = 0,5x0,625x393,2x4x5,4=2703,25Kg
+ Do & san (4x2,5)m phan bd hinh thang
Gs =0,5x 0,835x393,2x2,5x4=1228,75Kg
+ Do trong luong ban than dam phu
Gd =229,02x4=916,08 Kg
+Do trong luong tuong 220
G=435,6x4x(4,5-0.65)=6795,36 Kg
i Tong tai trong tap trung tai nat D 1a
Gp=2703,25+1228,75+916,08 +6795,36 =11643,44K(g
e-Tainat E
+ Do 6 san(4x5,4)m phan bd hinh tam giac truyén vao
Gs = 0,5%0,625x393,2x4x5,4=2654,1 Kg
+ Do trong luong ban than dam phu
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Gy =229,02x4=916,08 Kg
+Do tudng 220 truyén vao
G=435,6x4x(4,5-0.6)=6795,36 Kg
i ToNng tai trong tap trung tai nat E 1a
Gg=2654,1 +916,08 +6795,36 =10365,54 Kg

Hoat tai ’
hoat tai phan bo

a, Tai trong phan bé déu trén nhip AB
+ Do 6 san (4x6,3)m truyén vao phan b hinh thang
0=(1-2b*+b*)q=0,83x240x6,3=1254,96(Kg/m)
V6i b=l,/(2.1,)
trong do:
l;: phuong canh ngan
I,: phuong canh dai
gl : Hoat tai cua san
b Tai trong phan b déu trén nhip BC:
+ Do 0 san (5,5x4)m phan bé hinh thang truyén vao:
qtd=(1-2b%+b)q= 0,784x240x5,5=1034,88 (Kg/m)
trong do:
I: phwong canh chiu tai.
q:: hoat tai san
c-Tai trong phan bb déu trén nhip CD
+ Do 6 san (2,5x4)m truyén vao phan b tam gioc
0:=5/8xqx1=0,625x360x2,5=562,5(Kg/m).
b Tai trong phan b déu trén nhip DE
+ Do 6 san (5,4x4)m phan bé hinh thang truyén vao:
qtd=(1-2b*+b*)q= 0.776x360x5,4=1508,544 (Kg/m)
trong do:
1: phuong canh chiu tai.
g.: hoat tai san
- Hoat tai tap trung
a-Tai nat A
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+ Do 6 san (4x6,3)m phan bé hinh tam giac truyén vao:

Ps =0,5x 0.625x240x4x6,3=1890Kg
b-Tai nit B
+ Do 6 san (4x6,3)m phan bd hinh tam giac
Ps = 0,5x0,625x240x6,3x4=1890Kg
+ Do 6 san (4x5,5)m phan bé hinh tam giéc:
Ps =0,5x0,625x240x5,5x4=1650K(g
i Tong hoat tai trong tap trung tai nat B Ia:
Pg=1890+1650= 3540Kg
c-Tainut C
+ Do 6 san (4x5,5)m phan b hinh tam giac
Ps = 0,5x0,625x240x5,5x4=1650Kg
+ Do 6 san (4x2,5)m phan bé hinh thang
Ps = 0,5x0,835x360x2,5x4=1503Kg
i Tong tai trong tap trung tai nat E 1a
Pc=1650+1503=3153 Kg
c-Tainut D
+ Do 6 san (4x2,5)m phan bd hinh thang
Ps = 0,5x0,835x360x2,5x4=1503Kg
+ Do 6 san (4x5,4)m phan b tam gioc
Ps = 0,5x0,625x360x5,4x4=2430K(g
i Tong tai trong tap trung tai nit E 13
Pp=1503+2430=3933 Kg
d-Tai nut E
+ Do 6 san (4x5,4)m phan b hinh tam giac
Ps =0,5x 0,625x360x4x5,4=2430Kg
4.1.2.Phan tai tang 3-9
So d6 truyén tai nhu hinh vé

Tinh tii ,
Tinh tai phan bé

a-Tai trong phan b déu trén nhip BC
+ Do 6 san (4x5,5)m truyén vao phan b hinh thang
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gtd=(1-2b>+b)g=0,83x393,2x4=1305,4 (Kg/m)
+ Do trong luong ban than tuong 110
0=217,8x5,5x2,9=3473,91Kg/m
=>Tong tai trong phan bb déu trén nhip BC
Jsc=1305.4 +3473,91=4779,31Kg/m
b Tai trong phan b déu trén nhip CD
+ Do 2 6 san (2,5x4)m phan b hinh tam gi4c truyén vao
0=5/8xgxl =0,625x393,2x2.5=614,375(Kg/m)
trong do:
1: phuong canh chiu tai
g:: Tinh tai san
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c-Tai trong phan bb déu trén nhip DE

+ Do 2 6 san (5,4x4)m truyén vao phan bé hinh thang
gtd=(1-2b*+b*g=2x0,776x393,2x5,4=3295,33 (Kg/m)

+ Do trong lugng ban than twong 110
9=217,8x5,4x2,9=3410,75 Kg/m
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=>Tong tai trong phan bd déu trén nhip EF
Gpe=3295,33 +3410,75 =6706,078 Kg/m
Tinh tai tap trung
a-Tai nat B
+ Do 6 san(4x5,5)m phan bé hinh tam giac truyén vao
Gs = 0,5x0,625x393,2x4x5,5=2703,25 Kg
+ Do trong luong ban than dam phu
Gd =229,02x4=916,08 Kg
+Do tudng 220 truyén vao
Gt=435,6x4x2,9=5052,96 Kg
i Tong tai trong tap trung tai nat B 1a
Gg=2703,25 +916,08 +5052,96 =8672,29 K¢
b-Tai nut C
+ Do 6 san (4x5,5)m phan bé hinh tam giac
Gs = 0,5x0,625x393,2x4x5,5=2703,25 Kg
+ Do trong lugng ban than dam phu
Gd =229,02x4=916,08 Kg
+ Do 6 san (4x2,5)m phan bd hinh thang
Gs = 0,5x0,835x393,2x2,5x4=1641,61 Kg
i Tong tai trong tap trung tai nit C 1a
Gc=2703,25 +916,08 +1641,61=5260,94 Kg
c-Tainut D
+ Do 6 san (4x5,4)m phan bé hinh tam giac
Gs = 0,5x0,625x393,2x4x5,4=2654,1 Kg
+ Do trong luong ban than dam phu
Gd =229,02x4=916,08 Kg
+ Do 6 san (4x2,5)m phan bé hinh thang
Gs = 0,5x0,835x393,2x2,5x4=1641,61 Kg
+ Do trong lugng tuong 110
G1=217,8x4x2,9=2526,48Kg
i ToNng tai trong tap trung tai nat E 1a
Gp=2654,1 +916,08 +1641,61+2526,48=7738,27 Kg

47



d-Tai nat E
+ Do 6 san (4x5,4)m phan b tam gioc
Gs = 0,5x0,625x393,2x4x5,4=2654,1 Kg

+ Do trong luong ban than dam phu

Gd =229,02x4=916,08 Kg
+Do tudng 220 truyén vao

Gt=435,6x4x2,9=5052,96 Kg
i Tong tai trong tap trung tai nGt E 1a

Geg=2654,1 +916,08 +5052,96 =8623,14 Kg

Hoat tai ,
hoat tai phan bo

a-Tai trong phan bd déu trén nhip BC
+ Do 2 6 san (4x5,5)m truyén vao phan bé hinh thang
0a=(2b%+b%)q=0.784x240x5,5=1034.38 (Kg/m)
b Tai trong phan b déu trén nhip CD
+ Do 2 6 san (2,5x4)m phan b hinh tam giac truyén vao
0a=5/8xqx1=0.835x360x2,5=801.7969(Kg/m).
c-Tai trong phan bd déu trén nhip DE
+ Do 2 6 san (5,4x4)m truyén vao phan bé hinh thang
0u=(1-2b°+b*)0=0.776x360x5,4=1508,544(Kg/m)
- hoat tai tap trung
a-Tai nat B
+ Do 6 san (4x5,5)m phan bé hinh thang
Ps = 0,5x0,625x240x5,5x4=1650K(g
b-Tai nit C
+ Do 6 san (4x2,5)m phan bé hinh tam giac
Ps = 0,625x360x2,5x4=2250Kg
+ Do 6 san (4x5,5)m phan bé hinh thang
Ps = 0,5x0,784x240x5,5x4=2069,76Kd
i Tong tai trong tap trung tai nat C 1a
Pc=2250+2069,76=4319,76K(g
c-Tainut D
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+ Do 6 san (4x2,5)m phan b hinh tam giac
Ps = 0,625x360x2,5x4=2250Kg
+ Do 6 san (4x5,4)m phan bd hinh thang
Ps = 0,5x0,776x360x5,4x4=3017,088Kg
i Tong tai trong tap trung tai nat D 1a
Pp=2250+3017,088=5267,088Kg
d-Tai nut E
+ Do 6 san (4x5,4)m phan b hinh tam giac
Ps = 0,5x0,625x360x5,4x4=2430K(g
4.1.3.Phan tai tang mai
So d6 truyén tai nhu hinh v&
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Tinh tii ,
Tinh tai phan bé

a-Tai trong phan b déu trén nhip BC
+ Do 2 6 san (4x5,5)m truyén vao phan bé hinh thang
gtd=(1-2b*+b°)g=0,83x694,6x5,5=3170,85 (Kg/m)

©
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b Tai trong phan b déu trén nhip CD
+ Do 2 6 san (2,5x4)m phan b hinh tam gi4c truyén vao
0.=5/8xgx] =0,625x694,6x2.5=1085,3(Kg/m).
c-Tai trong phan b déu trén nhip DE :
+ Do 2 6 san (4x5,4)m truyén vao phan bé hinh thang
gu=(1-2b*+b%)g=0,776x694,6x5,4=2910,65 (Kg/m)
Tinh tai tap trung
a-Tai nat B
+ Do 6 san(4x5,5)m phan bé hinh tam giac truyén vao
Gs =0,5x0,625x694,6x5,5x4=4775,375Kg
+ Do trong luong ban than dam phu
Gd =229,02x4=916,08 Kg
+Do tudng 110 cao 0,8m truyén vao
Gt=217,8x4x0,8=696,96 Kg
i Tong tai trong tap trung tai nat B 1a
Gg=4775,375+916,08 +696,96 =6388,415 Kg
b-Tai nut C
+ Do 6 san (4x5,5)m phan bé hinh tam giac
Gs =0,5%0,625x694,6x4x5,5=4775,38Kg
+ Do & san (4x2,5)m phan bé hinh thang
G5 =0,5%0,835x694,6x2,5x4=2899,96Kg
+ Do trong luong ban than dam phu
Gy =229,02x4=916,08 Kg
i Tong tai trong tap trung tai nat D 1a
Gc=4775,38+2899,96+916,08 =8591,42Kg
c-Tainat D
+ Do 6 san (4x5,4)m phan bé hinh tam giac
Gs = 0,5x0,625x694,6x4x5,4=4688,55K(g
+ Do trong luong ban than dam phu
Gd =229,02x4=916,08 Kg
+ Do 6 san (4x2,5)m phan bé hinh thang
Gs =0,5x 0,835x694,6x2,5x4=2899,95K¢g
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i Tong tai trong tap trung tai nat D 1a
Gp=4688,55+916,08 +2899,95=8504,58 Kg
d-Tai nlt E
+ Do 6 san (4x5,4)m phan b hinh tam giac
Gs =0,5x 0,625x694,6x4x5,4=4688,55K(g
+ Do trong lugng ban than dam phu
Gd =229,02x4=916,08 Kg
+Do trong luong tuong 110 cao 0,8m
G1=217,8x0,8x4=696,96 Kg
i Tong tai trong tap trung tai nGt E 1a
Geg=4688,55+916,08 +696,96 =6301,59K(g
Hoat tai
hoat tai phan bo:
a-Tai trong phan bd déu trén nhip BC
+ Do 2 6 san (4x5,5)m truyén vao phan bé hinh thang
0=(1-2b%+b)q=0,83%97,5x5,5=445,08 (Kg/m)
b Tai trong phan b déu trén nhip CD
+ Do 2 6 san (2,5x4)m phan b hinh tam gi4c truyén vao
0:a=5/8xqx1=0,625x97,5x2,5=152,34(Kg/m)
c-Tai trong phan bb déu trén nhip DE
+ Do 6 san (4x5,4)m truyén vao phan b hinh thang
0u=(1-2b%*+b%)q=0,776x97,5x5,4=408,56(Kg/m)
Hoat tai tap trung
a-Tai nat B
+ Do 6 san(4x5,5)m phan b hinh tam giéac truyén vao
Ps = 0,5x0,625x97,5x4x5,5=670,3Kg
i Tong hoat tai trong tap trung tai nut B 12
Ps=670,3 +407,06 =1077,36 Kg
b-Tai nit C
+ Do 6 san (4x5,5)m phan b hinh tam giac
Ps =0,5x 0,625x97,5x4x5,5=670,3 Kg
+ Do 6 san (4x2,5)m phan bé hinh thang




Ps =0,5x 0,835x97,5x2,5x4=407,06 K¢
i Téng hoat tai trong tap trung tai nut D 1a
P.=670,3 +407,06 =1077,36 Kg
c-Tainut D
+ Do 6 san (4x5,4)m phan bé hinh tam giac
Ps =0,5x 0,625x97,5x5,4x4=658,13 K¢
+ Do 6 san (4x2,5)m phan bé hinh thang
Ps =0,5x 0,835x97,5x2,5x4=407,06Kg
i Tong tai trong tap trung tai nat E 13
Pp=658,13 +407,06=1065,19 Kg
d-Tai nit E
+ Do 6 san (4x5,4)m phan b hinh tam giac
Ps = 0,5x0,625x97,5x4x5,4=658,13Kg
i Tong tai trong tap trung tai nut E 1a: 658,13
4.1.4. Tai trong gio
Dic diém
Cong trinh dugc thiét ké véi cac cau kién chiu luc chinh la khung cang va vach
ctng 1 18i thang may, Hé khung - 18i két hop cung tham gia chiu luc theo so d6
khung giang théng qua vai trd cing tuyét dbi trong mit phang ngang cua san (d
=10cm).
Pé don gian cho tinh toan va thién vé an toan ta coi tai trong ngang chi c6
khung chiu, cac khung chiu tai trong ngang theo dién chiu tai .
Xac dinh tai trong gi6 tac dung lén cong trinh
Theo TCVN 2737 - 1995 thanh phan dong cua tai trong gio phai doc ké dén
khi tinh toan cong trinh thap tru , cac nha nhiéu ting cao hon 40m cao trén bé mit
nudce bién.
Cong trinh trung tdm thuwong mai vinh phuc plaza c¢6 chiéu cao cong trinh
H=37m (tinh dén dinh méi)
Ta thdy H=37 m < 40m
Viy theo TCVN 2737-1995 ta chi tinh dén thanh phan tinh cua tai trong gio
trong viéc xac dinh tai trong ngang cua cong trinh.
a)Thanh phan gi6 tinh
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Gia tri cua thanh phan tinh tai trong gi6 tai diém co d6 cao Z so véi mbe chuan
la:
W =nW,.k.c
+ Wo: gid tri &p luc gio lay theo ban db phan vung ap luc trong TCVN 2737-
1995. V6i dia hinh Vinh Phiic 13 ving I1Bi Wo = 95 Kg/m?
+ k: hé s6 tinh toan ké dén su thay doi ap luc gid theo chiéu cao va dia hinh,
+ ¢: hé s6 khi dong
gid day ¢ = +0,8
gi6 hit ¢ =-0,6
+n:hésdvottain=1,2
thay cac gia tri vao cong thac ta duoc
W, = 1,2x0,8x95xk=91,2xk (Kg/m?)
W, = 1,2x-0,6x95xk=-68,4xk (Kg/m?
+ Biéu d6 &p lyc gi6 theo chiéu cao c6 dang gay khuc, cac gia tri ap luc gio tai
cac mirc san theo chiéu cao duoc tinh & bang sau
+ Tai trong gi6 thay doi theo chiéu cao dang bac thang tuy nhién dé don gian
tinh toan xem tai trong gi6 (Hé s6 K) khong doi trong gigi han tir 2 nira tang lién ké
V&I muc san tuong ng.
Tai trong gi6 sau khi dwa 1én khung thi duoc qui vé thanh tai tap tung tai nat
Khung.
+ Coi toan bo gi6 tang mét chuyén vé nat san tang 2
Bang tinh tai trong gid

Tén Cao K n W, C B | Giatri tt(kg/m)
tai trinh (kg/m2
Pay | hat wd Wh
1 4,5 086 |12 |95 08 |-06 |4 |78.43 |-58.82
2 9 0,976 |12 |95 08 |-06 |4 |89.01 |-66.76
3 12,5 1,0368 | 1,2 |95 08 |-06 |4 |9456 |-70.92
4 16 1,086 1,2 |95 08 |-06 |4 [99.04 |-74.28
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5 19,5 1,119 1,2 |95 08 |-0,6 |4 |102.05 |-76.54
6 23 1,1498 | 1,2 |95 08 |-06 (4 |104.86 |-78.65
7 26,5 1,1795 | 1,2 |95 08 |-0,6 |4 |107.57 |-80.68
8 30 1,2092 | 1,2 |95 08 |-06 |4 |110.28 |-82.71
9 35,5 1,2326 | 1,2 |95 08 |-06 (4 |112.41 |-84.31
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4.2.Cac so’ d6 chat tai Ién khung truc 12
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4.3. Tinh toan va t6 hep néi luc
T6 hop ndi luc dé tim ra nhitng cip noi luc nguy hiém nhat cé thé xuat hién &

mdi tiét dién. Tim ba loai to hop vai nguyén tic sau day :

1. T6 hop co ban : Gom ftinh tai + mot hoat tai (c6 thé ca hai hoat tai st dung)

2. T6 hop bd sung : Tinh tai + 0.9 X (tong cAc hoat tai gy ra ndi luc cling diu). Khong
duoc co 2 tai gid.

3. T6 hop dac biét

Tinh tai + 1 x hoat tai (néu chi c6 mét hoat tai gy noi lec cling dau).

Tinh tai + 0.9 X tong cé4c hoat tai (néu c6 nhiéu hoat tai gay noi luc cung dau).

& mdi tiét dién, ddi véi mbi loai td hop can phai tim ra 3 cap noi luc nguy hiém

M6 men dwong 16n nhat va luc doc tuong tng (Mmax va Ntu) .

M6 men &m 16n nhat va luc doc tuong tmg (Mmin va Ntu) .

Luc doc 16n nhat va mé men tuong tmg (Nmax va Mtu) .

Riéng ddi vai tiét dién chan cot con phai tinh thém lyuc cat Q va chi lay theo gia
tri tuyét dbi.

4.Ta str dung chuong trinh sap2000, dé chay noi luc va toé hop noi lyc.Két qua
thé hién trong phan phu lyc.

' V.Tinh toan cét dam
5.1. Tinh cot thep cot
5.1.1. So liéu tinh toan

Bé tdng mac B20 ¢ R, = 115kG/cm? , Ry = 9( kG/cm?)

Cét thép nhom :

Ci €6 : Rs = Ry = 2250kG/cm?

C €0 : Rs = Ry, = 2800 kG/cm?

Nhan xét :

- Cot tang (1-3);(4-6);(7-9)co tiét dién khac nhau nén ta tinh toan cbt thép cho ting
cot cua tirng tang. Va khi tinh cét thép ta chon ra cac cip ndi luc nguy hiém nhat dé
tinh toan .

- Céc cap noi luc nguy hiém nhat 1a: cap c6 tri s md men tuyét dbi 16n nhat, cip cé
d6 léch tdm 16n nhat, cap c6 gia tri luc doc Ion nhat. Nhitng cip c6 do léch tam 16n
thuong gay nguy hiém cho ving kéo. Nhitng cip c6 gia tri luc doc 1on thuong gay
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nguy hiém cho viing nén. Con nhitng cip c6 mémen I6n thudng gay nguy hiém cho
ca vung kéo va vung nén.
5.1.2.Co sé tinh toan

Co s¢ tinh toan :

1. Bang té hop tinh toan.

2. TCVN 5574 - 1994 : Tiéu chuan thiét ké bé tong cét thép.

3. Ho so kién tric cdng trinh.

S6 lidu vt liéu :

- Bé tdng mac B20 cd R, = 115kG/cm? , Ry = 9( kG/cm?)
C6t thép nhom :

Ci ¢O : Ry = Ry = 2250kG/cm?

Ci €6 : Ry = Ry = 2800 kG/cm®

Céc gia tri khac : E, = 2,9 x 10° kG/cm?; E, = 2.1 x 10° kG/cm?; o, = 0.58.

Do c6ng trinh la cao tang, tai trong ngang ludn thay doi chiéu, nhat 14 thanh
phan gié dong va tai trong dong dat nén khi tinh bd tri thép phai d6i xang giong nhau
theo hai phia A, = A

Ta thay tat ca cac cot déu cd ti sb: lo/h < 8 nén bo qua anh hudng caa ubn doc
(n = 1). & day ta tinh thép cho tat ca cac cap noi luc nguy hiém, sau d6 chon gia tri
I6n nhét.

Tinh thép ddi xang

.o N
Tinh: x_Rsb (1)
“Néu 22’ < x < ahy, tinh : A, = A, = NE=ML+050) 5
| © Ri(h-a)
Ne'

-Néux <2a’,ldayx=2a’vatinh: A, = A = (3)

R, (h, —a’)
voie’=e—h,+a’ (4)

- Néu x > aohy, tinh thém : eyy, = 0.4(1.25h - ahy)  (5)
S0 sanh e, Va eqgn, xét 2 truong hop sau :

Ne— A R,bh’

+ Khi €, > eogn, 12y X = aoh,, tinh A = A, = R (h—a)

(6)

+ Khi €, < €ogn, xét 2 truong hop :
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0.5h

- Khi e, <0.2h,, tinh x = h —( +1.8 —1.4oc0je0 (7)

(6]
- Khi 0.2h, < €, < eggn, tinh X = 1.8(€4qn — €0) + 0N, (8)

Trong ca hai trueong hop, sau khi tinh x thi tinh thép theo cong thuc :

Ne — R, bx(h, —0.5x)
R',(h,—a")

As:Alsz

5.1.3 Tinh toan cét thép
1.Tinh cot ting 1,2,3
a).Tinh cot tang 1,2,3 truc E: Gom cac cap ndi luc sau : phan tir 5
Mmax = 2832.06 KG.m ; Mpin = 873.99KG.m ; M, = 2793.79KG.m ;
N =-255379 KG ; N =282416 KG; Nmax =280814 KG
Vi tinh thép ddi xtmg do d6 ta chi can tinh cho cap s 1 va s6 3 con cap sé 2 khdng
can tinh
- Tiét dién cot : b x h = 30x30cm;
chiéu cao lam viéc h, = h - a = 30-6 = 24cm
a. Tinh cbt thép vaéi cap: M =2793.79 KG.m, N =280814 KG:
- D6 léch tam ban dau e,; = M / N = 2793.79x 102/ 280814 = 0.99 cm
- Do léch thm ngau nhiéne, =h/25=30/25=1.2 cm
- Do léch tam cua luc doc : e, = €, + € =0.99 +1.2 =2.19 cm
-Dbo léch tamtinhtoan : e =ne, + 0.5h-a=1x2.19+0.5x30-6=11.19¢cm

o N 280814
R,xb 115x30

- Chiéu cao viing nén : = 81.40cm

Vay x =81.40 > a,h, = 0.58 x 24 = 13.92 = xay ra truong hop léch tam bé.

Tinh eggn = 0.4(1.25h - aoh,) = 0.4(1.25 x 30-13.92) = 9.43(cm) => &, < €ogn =>
dua vao e, dé tinh lai x. Mat khac e,=2.19 <0.2h, = 0.2x24 = 4.8 cm nén tinh lai x
theo cong thuc:

X =h —(O'Sh +1.8—1.4a0je0
h

0

= 30—(0'52’;30 +1.8—1.4x0.58) x2.19=26.46 cm

_ Ne—R,bx(h, —0.5x)

Tinh cét thép : A=A R (ho-a
siMp—2a
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. 280814x11.19-115x30x 26.46(24 —0.5x 26.46)

_ 2
2800(24 - 6) -42.84 (cm’)

Ham luong cét thép : = Ad b.h, = 100 x42.84 / 30x24 = 5.95 % > pnin=0,1%
Ham luong trén ca tiét dién p; = 2 As / bh, =0.119% .

b. Tinh cbt thép véi cap M =2832.06 KG.m, N =255379 KG:

- D6 léch tAm ban dau e,; = M/ N = 2832.06 x 10*/ 255379 = 1.11 cm

- D6 léch tdm ngau nhiéne, =h/25=30/25=1.2 cm

-6 léch tam cua luc doc @ e, = e + 6, = 1.11+1.2 =2.31 cm

- Khoang cache=ne, + 0.5h-a=1x%x231+05%x30-6=11.31cm

N 255379

= = =74.02cm
R,xb 115x30

- Chiéu caoving nén:  x

Vay x =74.02 > a,h, = 0.58 x 24 = 13.92 = xay ra truong hop 1éch tdm bé.
Tinh eqgn = 0.4(1.25h - a,hy) = 0.4(1.25 x 30 - 13.92) = 9.43(cm) => €, < €ggn
=> dya vao e, dé tinh lai x. Mt khac e,=2.31< 0.2h, = 0.2x4 = 4.8cm nén tinh lai x

theo cong thuc:

X =h —(OHSh +1.8—1.4a0je0 :30-[0'52230 +l.8—1.4x0.58)x 3.31=26.28 cm

0
Ne — R bx (h, —0.5x)
R (h,—2a)
255379X11.31—115><30><26.28><(24—0.5>< 26.28)
2800(24—6)

Tinhcotthép : A=A =

=37.77(cm®)

A=A -

Ham luong cot thép : u= As/ b.h, = 100 x 37.77/ 30x24 = 5.2%1> pimin =0,1%

Ham luong trén ca tiét dién i, = 2 As / bh, = 0.104%¢e (1-6)% => hop Iy.

Vay ta chon gia tri As = A, =42.84 cm? dé bé tri thép.
Chon thép 72528 (A, = 43.1 cm?).

c. Tinh toan cbt dai chiu cat.

-Luc cat 16n nhat; Qpa,=1381.5 KG.

-Piéu kién cudng do: Qmax <koRsbh,=0.35x115x30x24=28980 KG.

-Diéu kién tinh t0an: Qmax <0.6Rybh,=0.6x9x30x24=3888 KG. Do d6 riéng bé
tong da du kha ning chiju cat nén chi can dit c6t dai theo cau tao.

2.Tinh c6t thép cot tang 1,2,3 truc B Gém céc cap noi luc sau :

Mpax = 5013.76 KG.m ; Mpin = 569.33 KG.m ; M, = 4877.14 KG.m.
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Ny = 201501 KG ; N, =269849 KG ; Nmax =229426KG.

Vi tinh thép ddi xtmg do d6 ta chi can tinh cho cip s6 1 va s6 3 con cip sé 2 khdng
can tinh vi né nho hon 2 cip kia.

- Tiét dién cot : b x h = 40x40cm; chiéu cao lam viéc h, = h -a = 40-6 = 34cm

a. Tinh cbt thép vai cap M =5013.76 KG.m, N =201501KG:

- Do léch tim ban dau e,; = M/ N = 5013.76 x 10% /201501 = 2.49 cm

- B¢ léch thm ngau nhiéne, =h/25=40/25=1.6 cm

- Do léch tdm cua luc doc : e, = e + €, = 2.49+1.6 = 4.09 cm

- Khoang cache =ne, + 0.5h-a =1 x 2.49 + 0.5 x40 - 6 = 18.09cm

N 201501

R,xb 115x40

- Chiéu cao viing nén :

Vay x =43.8 > ah, = 0.58 x 34 = 19.72 = xay ra truong hop léch tam bé.
Tinh eogn = 0.4(1.25h - ah,) = 0.4(1.25 x 40-19.72) = 12.11 (cm) => g, < €oq
=> dya vao e, dé tinh lai x.
Mat khac e,=4.09< 0.2h, = 0.2x34 = 6.8 cm nén tinh lai x theo cdng thuc:
X =h —(OHSh +1.8—1.4a0je0

0

= 50_(0'2’;40 +1.8—1.4x0.58j x4.09=33.56cm

Ne — R bx (h, —0.5x)
R (h,—a)

Tinh cotthép : A=A =

. 201501x18.09 —115x 40x33.56 x (34— 0.5x 33.56
A=A = X x 403356 x( x3356) 1558 (cm?)
2800(34-6)

Ham lugng cdt thép : n = A/ bhy = 100 x 12.58 /40x34 = 0.93% > pin=0,1%
Ham lugng trén ca tiét dién p; = 2 As / bh, = 1.85%¢e (1-6)% => hop Iy.

b. Tinh cbt thép véi cap M =4877.14 KG.m, N =229426 KG:

- Do léch thm ban dau ey; = M / N = 4877.14 x 107/ 229426 = 2.13cm

- Do léch tdm ngau nhiéne, =h/25=40/25=1.6 cm

- Do léch tdm cua luc doc : e, = e + €, = 2.13+1.6 = 3.37cm

- Khoang cache =ne, + 0.5h-a=1x3.37+0.5%x40-6 =17.73cm

N 229426

= = =49.88cm
R,xb 115x40

- Chiéu cao ving nén:  x
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Vay x =49.88 > a,h, = 0.58 x 34 = 19.72 = xay ra truong hop léch tam bé.
Tinh eogn = 0.4(1.25h - o,h,) = 0.4(1.25 x 40-19.72) = 12.11(cm) => €, <€uqn
Mat khac e,=3.37< 0.2h, = 0.2x34 = 6.8cm nén tinh lai x theo cdng thuc:

X =h —(0'5h +1.8—1.4o¢0je0
h

0

= 50_(0'2’;40 +1.8—1.4x0.58j x3.37=34.13cm
. Ne—Rbx(h, —0.5x)
-~ R(h-a)

A=K = 229426x17.73-115x 40 34.13x (34— 0.5x 34.13)
o 2800(34-6)

=17.96

Ham luong cbt thép : 1= AF,/bh, = 100 x 2.46 / 40x34 = 1.32% > pirin =0,1%

Ham luong trén ca tiét dién p, = 2 A, / bh, = 2.64 %e (1-6)% => hop ly.

So sanh 2 trudng hop trén dé tim ra truong hop bat loi nhét :

Chon thép 6220 (A = 18.85 cm?).

c. Tinh toan cét dai chiu cit.

-Luyc cat 16n nhat:; Qpa,=2376.48 KG.

-biéu Kién cuong d6: Qmax <koRpbhy,=0.35x115x40x34=54740KGC.
-Diéu kién tinh t0an: Qmax <0.6Rybh,=0.6x+9x40x34=7344 KG. Do d6 riéng bé tong
d3a du kha nang chiu cit nén chi can dat cdt dai theo cu tao ©8a200.

3.Tinh cét thép cot ting 1,2,3 truc C Gom cac cap ndi luc sau

Mmax = 3848.99 KG.m ; Mpin =479.48 KG.m ; M, = 3544.279 KG.m.

Ny = 194190 KG ; N, =289734 KG; N max =
281322KG.

Vi tinh thép ddi xtimg do d6 ta chi can tinh cho cap so 1 va s6 3 con cap sé 2 khong
can tinh vi né nho hon 2 cap kia.

- Tiét dién cot : b x h = 30x40cm; chiéu cao lam viéc h, = h-a = 40-6 = 34cm

a. Tinh c6t thép véi cip M =3848.99 KG.m, N =194190 KG:

- D6 léch tm ban dau e,; = M/ N = 3848.99 x 10%/ 194190 =1.98 cm

- Do léch tdm ngau nhiéne, =h/25=40/25=1.6 cm

- Do léch tam cua luc doc : e, = e, + €, = 3.58cm
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- Khoang cach e = ne, + 0.5h -a=17.58 cm

N

- Chiéucaoving nén: x= ~— =56.29cm

nX

Vay x =56.29 > a,h, = 0.58 x 34 = 19.72 = Xxay ra truong hop 1éch tam bé.
Tinh e4gn = 0.4(1.25h - a,oh,) = 12.11 (CM) => €, < €4qy => dua VA0 €, dé tinh lai x.
Mat khac e,=3.58< 0.2h, = 0.2x34 = 19.72 cm nén tinh lai x theo cong thtrc:

X =h —(Oh5h +1.8—1.4a0Je0 =34.35 cm

0

Ne — R.bx (h, —0.5x)
R (h,—a)

Ham luong cot thép : = A /bh, =100 x 18.12 /30x40 = 1.78% > pimin=0,1%

Tinhcétthép : A=A = = 18.12 (cm?)

Ham luong trén ca tiét dién ;= 2 A, / bh, = 3.55%¢ (1-6)% => hop ly.
b. Tinh cét thép véi cap M =3544.279 KG.m, N =281322 KG:

- Do léch tam ban dau e, = M / N = 3544.279 x 10°/ 281322 = 1.26 cm
- D6 léch tdm ngau nhiéne, =h/25=40/25=1.6 cm

- Do léch tdm cua luc doc : e, = e + €, = 2.86cm

- Khoang cach e = ne, + 0.5h - a = 16.86cm

N

- Chiéucaoving nén: x= =81.54cm

0 X

Vay x =81.54 > a,h, = 0.58 x 34 = 19.72 = xay ra truong hop léch tdm bé.
Tinh eggn = 0.4(1.25h - aoh,)=12.11(cm) => &, < €4¢n => dya Vao €, dé tinh lai x.

Mat khac e,=2.86< 0.2h, = 0.2x34 = 6.8cm nén tinh lai x theo cdng thuc:

X =h —Kor'fh +1.8—1.4a0]e0 =35.49 cm

(6]
Ne — R.bx (h, —0.5x)
R, (h0 —a')
Ham luong cbt thép : u= A/ bh, = 100 x 25.05 / 30x40 = 3.44% > pimin=0,1%

Tinh cotthép : A=A = = 35.11(cm?)

Ham lwong trén ca tiét dién p, = 2 A, / bh, = 5.88 %< (1-6)% => hop ly.
So sanh 2 trudng hop trén dé tim ra truong hop bat loi nhét :
Vay ta chon gia tri A = A’s = 35.11 cm? dé bé tri thép.
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Chon thép 62328 (A, = 36.95 cm?).

c. Tinh toan cbt dai chju ct.

-Luyc cét 16n nhat: Qn.=18714KG.

-biéu kién cuong d0: Qmax <k,Rpbh,=0.35x115x30x34=41055KG.

-biéu kién tinh toan: Qmax <0.6R,bh,=0.6x9x30x34=5508 KG.

Do d6 riéng bé tong da du kha niang chiu cét nén chi can dit cbt dai theo cau
tao J8a200.

4.Tinh cbt thép cot tang 1,2, truc A : Gdm cac cap noi luc sau

Mpmax = 973.814 KG.m ; Mp,in = 805.141 KG.m ; My, = 935.33 KG.m.

Ny =41126.1 KG ; N =46255.6 KG ; Nmax = 45656.7KG.

Vi tinh thép ddi xtmg do d6 ta chi can tinh cho cap s 1 va s6 3 con cap sé 2 khdng
can tinh vi nd nho hon 2 cp kia.

- Tiét dién cot : b x h = 22x22cm; chiéu cao 1am viéc h, = h-a = 22-6 = 16cm

a. Tinh c6t thép véi cap M =973.814 KG.m, N =41126.1 KG:

- D6 léch tAm ban dau e; = M/ N = 973.814 x 10°/ 41126.1 =2.37 cm

- bo léch thm ngau nhiéne, =h/25=40/25=0.88 cm

- Do léch tdm cua luc doc : e, = e + €, = 3.25¢cm

- Khoang cach e =ne, + 0.5h -a=8.25 cm
N

- Chiéucaoving nén: x= ~=16.26cm

nX

Vay x =16.26 > a,h, = 0.58 x 16 = 9.28 = xay ra truong hop léch tam bé.
Tinh eogy = 0.4(1.25h - ash,) = 7.29 (cm) => €, < €4¢n => dya vVao e, dé tinh lai x.
Mat khac e,=3.25> 0.2h, = 0.2x16 = 3.2 cm nén tinh lai x theo cdng thuc:
X =1.8(Eogn - € )+ 0N, =16.55 cm
Ne — R;bx (h, —0.5x)
R.(h,—a)
Ham luong cot thép : p= A, / bh, = 100 x 18.12 /30x40 = 1.78% > p1,nin =0,1%

Tinh cotthép : A=A = = 18.12 (cm?)

Ham luong trén ca tiét dién p, = 2 A, / bh, = 3.55%¢ (1-6)% => hop ly.
b. Tinh ct thép véi cip M =935.33 KG.m, N =45656.7 KG:

- Do léch tam ban dau e,; = M / N = 935.33 x 10%/ 45656.7 = 2.05cm
- Do léch tdm ngau nhiéne, =h/25=22/25=0.88 cm
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- Po léch tdm cua luc doc : e, = e, + €, =2.93cm
- Khoang cach e = ne, + 0.5h - a = 7.93cm
N

R, x

- Chiducaovingnén: x= =18.05cm

Vay x =18.05 > a,h, = 0.58 x 34 = 9.28 = xay ra truong hop léch tam bé.
Tinh eggn = 0.4(1.25h - ahy)= 7.29(cm) => €, < €ygn => dua VAo e, dé tinh lai x.
Mat khac e,=2.93< 0.2h, = 0.2x16 = 3.2 cm nén tinh lai x theo cong thtrc:

X =h —£0'5h +1.8—l.4oc0]eo =17.09 cm
h

0
Ne — R.bx (h, —0.5x)
R, (h,—a)
Ham luong cot thép : p= A/ bh, = 100 x 25.05 / 30x40 = 3.44% > i =0,1%

Tinhcétthép : A=A = = 11.42(cm?)

Ham luong trén ca tiét dién u, = 2 A, / bh, = 5.88 %< (1-6)% => hop ly.
So sanh 2 trudng hop trén dé tim ra truong hop bat loi nhét :

Vay ta chon gia tri A = A’s = 18.12 cm? dé bé tri thép.

Chon thép 62320 (A= 18.85 cm?).

¢. Tinh toan cbt dai chiu cat.

-Luyc cat 16n nhat: Qna=564.04KG.

-Dbiéu kién cuong d0: Qmax <k,Rpbh,=0.35x115x22x16=14168KG.

-Diéu kién tinh t0an: Qmax <0.6Rybh,=0.6x9x22x16=1900.8 KG.

Do d6 riéng bé tong da di kha niang chiu cat nén chi can dat ¢t dai theo cau
tao J8a200.

5. Cot cac tang khéc : Do c6 han ché vé khéi luong thuyét minh va do su lap
lai c&c cong thirc tinh toan nén tat ca cot cac tang con lai, sau khi tinh toan dwa két
qua vao bang Excel (trang sau):

5.2. Tinh cét thép doc DAm
5.2.1.S6 liéu tinh toan
Bé tdng B20c6 : Ry= 115kG/cm? ; Ry = 9 kG/ cm?, Ey = 2,9 . 10° kG/em?
Cé6t thép nhém C, ¢6 R = 2250 kG/cm? ; Rg, = 1750 kG/cm?
Cii ¢ Rs = Re= 2800 kG/cm? ; Ry, = 2250 kG/ecm?
5.2.2 . Co sé tinh toan
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1.Bang tb hop tinh toan.

2.Biéu d6 bao mémen va luc cit chay sap2000

2.TCVN 356- 2005 : Tiéu chuan thiét ké bé téng ct thép.

3.Hd so kién trdc cong trinh.

Cong thuec tinh toan
a) Vi tiét dién chiu mo men duong
Canh nam trong viing kéo, tinh: b, = b+2C; (1)
Véi C, <min khoang céch gitra 2 mép trong dam/2;

l/6;
9h, (h, : chiéu cao canh, bang chiéu day ban)

Xac dinh vi tri truc trung hoa : M. = Ry b he (ho — 0.5h;) (2)

+ M < M¢: Truc trung hoa di qua canh, tinh véi tiét dién chix nhat b, x h.

; M
Tinh: =
in a, R bI (3)

Tinh ¢ = %.(1%/1-2%) 4)

M

Tinh AS:R oh
S0

()

+ M > M : Tryc trung hoa qua sudn, tinh theo tiét dién chix T.

— M - Rb (bc _b)hc (ho _O5hc) (6)
- R,bh?

Tinh: «,,
- Khi «, < ¢, tra bang duoc a, tinh :
R
=[ abh —b)h 12
A =[abh, +(o.-D)h ]2 (7)

- Khi «, > «,, tiét dién qua bé, tinh theo tiét dién chir T dat cot kép.
b) Véi tiét dién chiu mé men am
Céanh nam trong viing nén nén bo qua. Tinhe, theo (3) :
+ Khi ¢, < «,, tinh ¢ theo (4), tinh A, theo (5).
+Khi o, > 0.5 : ting kich thudc tiét dién.
+ Khi o, < o, <0.5, dat cot kép, chon trudc A, tinh lai

_M-RA(h,

—a ')
“n R,bh? (8)
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a, < a,,tinh ¢ = 1- =2« (9), chiéu cao ving nén x = ¢ h, (10)

+ Khi x > 2a’, tinh A, = Rbbhg RAs

(11).
M

+KhiX<2,a’, tinh AS :m

(12)

A> A, tang A, hoactinhca A, va A,

5.2.3. Tinh toan cét thép
1.Tinh tét thép dam tang 1 truc AB(phan tir 39) :

Tiét dién b x h = 30 x 65cm; Lop bao vé a = 4cm;
Chiéu cao 1am viéc h, =65-4=61cm.
a. Mat cat I-I
M6 men am : M =-2403.537 kg. m.

r 2 \ 14
He b A: o, = 2403.930A0° _ 1 o 0.42= Chi can dat cét don.
R,b.h;  115x30x61

Tinh ¢ = %.(1+«/1— 20, :%(1+ J1-2x0.01) = 0.49

M 2403.537x10%

Tinh A = = = 2.87(cm?).
R,.C.h,  2800x0.49x61
u=25 100= 287 1100-156% > 1.
bh, 3061

Ta chon thép ¢ gbi nay : 4¢12c6 A=4.52 cm?
b.Mat cat I1-11
Mo men duong : M =11696.55 kg. m. 1169655 kg. cm
Bé rong canh S.: phai nho hon min cua ba gié tri sau :
- Mot nira khoang cach hai mép trong suon doc = 0,5(650 - 30) =310 cm
- Mot phan sau nhip dam = 630/6 = 105 cm
-h¢=10>0.1h = 0.1 x 65 = 6,5 cm nén lay 9h, = 9x 10 = 90cm
Vay chon S, =90cm ; bs=b+2 S, =30+ 2x 90 =210 cm
Tinh Mg theo (2):
M; = Rpbshg(h, - 0.5hy)
=115 x 210 x 10 x (61 - 0.5 x 10) = 13524000kG.cm =135.24Tm
Taco M < Mg
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= truc trung hoa di qua canh, tinh thép vai tiét dién b x h = bex h = 210x65 cm.

Héso a,: o, = M = 13524000 _=0.15< &, =0.42=> Chi can dit ¢t don.
R,.b.n; 115x210x61

Tinh ¢ = %.(1+,/1—2am) =%(1+\/1—2x0.15) = 0.91

Tinh AS:RM _ 13528000 g 4cney
.Ch, 2800x0.91x61

u=25100=-87 1100-047%> 4
bh 30x61

Chon thép : 6¢14 co dién tich A;=9.24cm®.
c.Mat cat NI-111:

M6 men am : M =-17976.464 kg.m. =-C kg.cm

He sb Ara, = M = 1797646'42 =0.14 < &, = 0.42 = Chi can dit cbt don.
R,.b.n; 115x30x61

Tinh ¢ = %.(1+,/1—2am) :%(1+\/1—2x0.14) =0.92

M 1797646.4

Tinh A = =
A R..£.h, 2800x0.92x61

=11.44(cm?).

PP £

_5 x100 = 0.625% > 4.
bh, 30x61

Tachon thép & gdi nay : 4620 c6 dién tich A,=12.57 cm’

2. Ténh cot thép dam tang 1 tryc BC(Phan tir 40) : Tiét dién b x h = 30x 60
cm; L6p bao vé a = 4cm; Chiéu cao lam viéc h, =60-4=56 cm.

a. Mt cat I-I:

M6 men am : M =-16457.926 kg.m = -1645792.6 kg.cm

M 1645792.6

L - =0.152 < o, = 0.42 = Chi can dit cot don.
R,bh?  115x30x56

HESO a,: «

Tinh ¢ = %.(1+«/1— 20, :%(1+ J1-2x0.152) = 0.91

Tinh A = M__ 16457926 =11.53(cm?).
R..¢.h,  2800x0.91x56

P A <100 = 11.53
bh 30x56

0

Chon: 4920 c6 dién tich A,=12.57 cm?.

x100 = 0.686% > 1.,
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b. Mat cat 11-11 ;
Mo men duong : M = 4837.147 kg.m = 483714.7 kg.cm
Bé rong canh Sy: phai nhé hon min cua ba gia tri sau :
- Mot nira khoang cach hai mép trong suwon doc = 0.5(600 - 30) = 285 cm
- Mét phan sau nhip dam = 550/6 = 91.6 cm
-he=10>0.1h = 0.1 x 60 = 6¢cm nén lay 9h, = 9x 10 = 90cm
Vay chon Sc=90cm; b,=b+2S:=30+2x90=210 cm
Tinh M. theo (2): M = R¢bshe(h, - 0.5hy)
=115 x 210x 10 x (56 - 0.5 x 10) = 12316500kG.cm
Ta c6 M < M; = tryc trung hoa di qua canh, tinh thép véi tiét dien b x h =
b.x h =210x60 cm.

Hesb a,: a, = - 483747 406 A =0.42=> Chi cin dat cét don.
R,b.h; 115x21x56

Tinh¢ = %.(1+«/1—2am) :%(1+\/1—2x0.06) = 0.969

M 483714.7

Tinh A = =
A R..£.h, 2800x0.969x56

=3.18(cm?).

A 100 — 3.18

bh 30x56

0

= x100 = 0.189% > 11,

Chon: 4¢12c6 dién tich A =4.52 cm’.

c. Mat cat H1-111
M6 men am : M =-8712.313 kg.m = -871231.3 kg.cm
Hé sb: « M 8712313 _0g< a, =0.42 = Chi can dit c6t don.

" TR bh? 115x30x567

Tinh ¢ = %.(1%/1—2%) :%(1+\/1—2x0.08) =0.958

M 871231.3

Tinh A = =
A R..£.h,  2800x0.958x56

=5.799(cm?).

w100 579

_ x100 = 0.345% > 11
bh, 30x56

Chon: 4¢15 ¢ dién tich A;=6.16 cm®.
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3. Dam cac tang khac : Do c6 han ché vé khdi luong thuyét minh va do su lap
lai cac cOng thire tinh todn nén tit ca dam cac tang con lai, sau khi tinh toan dua két
qua vao bang Excel.

5.2.4 . Tinh toan cét dai
1. Cét dai cho dam tang 1 truc AB (phan tir 39):
Do lyc cat Qmax trong phan tir ndy chénh léch nhau khong 16n lim (ti
6003.36 kg dén 14509.744 kg) nén tinh toan cét dai cho chung 2 phan tir nay.

- Kiém tra diéu kién han ché :

Q <k, Rybh, (1)

Bé tbng mac < 400, k, = 0.35.

Qmax = 14509.744kg < ko Rpbh, = 0.3 x115x30x61 = 736575 kG

=> Thoa mén diéu kién tranh phé hoai bé téng do ung suit chinh giira cac vét
nut nghiéng

- Piéu kién tinh toan :

Q < 0.6Rybh, (2)

Qmax =14509.744 > 0.6Rpbh, = 0.6 x 9 x 30 x 61 =9882 kG => thoa man diéu
kién trén, vét ntt nghiéng hinh thanh, phai tinh toan cét dai:

+ Luc phan bé ma cét dai phai chiu g :

Q% 14509.7447
8R,bh? 8x9x30x61°

Chon cot dai @8 voi A = 0.503cm’.
+ Khoang céch tinh toan : Uy; = Rgnfy/qq = 2300 x 2 x 0.503 / 38.6 =60 cm (4)

dq =26.19(KG/cm) (3)

_15R,bh?  1.5x9x30x612
e Q 14509.744

+ Khoang cach cuc dai: U =103.86cm (5)

+ Khoang cach cau tao :
- 2 dau dam : U, =Min(hy/3;30) = (65/3;30) =(22;30)= 22 cm. (6)
- Gitra dam : U, =Min(3h/4;50) = (3x65/4;50) =(48;50)=48 cm. (7)
Vay chon U=150 mm véi khoang hai dau dam, U=200 mm cho doan giira dam
con lai .
2. Cét dai cho dam tang 1 truc BC:
Do luc cit Qmax trong cac phan tar nay chénh léch nhau khong Ion 1am nén

tinh toan cdt dai cho chung cac phan tir nay.
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- Kiém tra diéu kién han ché :

Q <k, Rybh, (1)

Bé tbng mac < 400, k, = 0.35.

Qmax = 11736.181 kg < kRpbh, =0.35 x 115 x 30 x 56 = 67620 kG

=> Thoa man diéu kién tranh pha hoai bé téng do ung suét chinh giira cac vét
nut nghiéng

- Diéu kién tinh toan :

Q < 0,6Rybh, (2)

Qmax =11736.181 kg > 0.6Rpbh, = 0.6 x 9x30 x 56 = 9072kG

=> khong thoa man diéu kién trén, vét nat nghiéng hinh thanh, phai tinh toan
cot dai:

+ Luc phan bé ma cét dai phai chiu gq

. Q*  11736.181
8R,bh?  8x9x30x56

dq =20.33(KG/cm) (3)

Chon cbt dai @8 voi A = 0.503cm’.
+ Khoang céch tinh toan : Uy, = Ry,nfy/gs = 2300 x 2 x 0,503 /27 =86 cm (4)

_ 15R,bh’  1,5x9x30x56°

+ Khoang cach cyc dai : U__
Q 11736.181

=108.2cm (5)

+ Khoang céch cau tao :

- 2 dau dam : U =Min(hy/3;30) = (60/3;30) =(20;30)= 22 cm. (6)

- Giira dam : U =Min(3h/4;50) = (3x60/4;50) =(45:50)=48 cm. (7)
3. Tinh toan cét treo cho dam chinh:

O chd dam phu ké 1én dam chinh ta phai gia c6 thém cot dai hay cot xién goi
la cot treo. & day ta dung cot dai lam cdt treo.

Dién tich tat ca cac thanh Ia

P
A
Trong do:

R,=2800KG/cm® 1 cuong d6 chiu tinh toan vé kéo cua cot thép.
P,=P+G=2200+5850=8050 kg

A = 8050 _ 5 g75cm?
2800
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+Chon cét dai 1a thép ¢8 c6 A =0.503cm?2.

+54 cét treo can thidt 1a: 5 = 285 _ 55
nf, 2x0.503

+S6 cét treo nay bo tri trong khoang: Sy=bg,+2h,=22+2x20=62cm.
+Khoang cac giira cac cot treo 1a: 62 103 lay tron 1a 10 cm.

Dua vao két qua noi hec c6: Q= 11736.181 kg
-Kiém tra diéu kién chiu nén cua tiét dién tinh téan
Q < kOxRbxbxh0 = 0,35x115x30x56= 67620
V&i mac bé tbng mac 300 <400 = k0 =0,35
Vay diéu kién chiu nén duoc dam bao
- Kiém tra diéu kién chiu cit cua bétdng
Q =11736.181 kg > klxRpxbxh0 = 0,6x9x30x56= 9072
— Can tinh toan bé tri c6t dai cho dam
Dung dai ¢8, 2nhanh dién tich tiét dién nhang mot nhanh As= 0,503 . Ta c6
_NxR, x fy x8xR, xbxh? _1750x2x0,503x8x9x30x56”

+U, = 5 > =86.57cm
Q 11736.181
2 2
+ Umax = 15x R, xbxh%, _1,5x9x30x56 _108cm
Q 11736.181
+ Uct

Poan dau dam
h > 45(cm) = Uct = min(g;SOcm} 20cm
Doan giita dam
Uct = min(%x h;SOcm): 45cm
Utk = min(Utt ; Umax ; Uct ) cm
Vay chon: Poan dau dam ¢6a120
Poan gitra dam ¢6a200

Viéc tinh toan va chon thép cho dam con lai ta thuc hién bang phan mém tinh bang
Excel ta s& duoc thép va cac bo tri trén ban vé

VI.Tinh toan nén méng
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6.1.P4anh gia dia diém xay dung va dic diém cong trinh

a. vi tri
Cong trinh 13 “TRUNG TAM THUGNG Mal” duogc xay dung trong thanh phd Vinh
Yén — Vinh Phiic v6i mit bang thi cong tuong dbi bang phang nhung hep va xay
dung trén khu dat c6 mat do xay dung twong déi 16n.Chinh vi vay viéc phan tich danh
gia dé lya chon duoc giai phdp nén mong tbi wu cho cho phu hop véi cong trinh 12 rat
quan trong

b. Két cau.
So d6 két cau chiu luc 13 so @6 khung chiu luc. Tiét dién cot tng trot 40x40 cm, tiét
dién dam 30x60cm cho toan bo cong trinh.
San BTCT d6 toan khdi, day 10 cm. Cét san tang 1 12 +4.500m so véi c6t 0,00. Ton
nén 0,3 m.
Do 1Un caa cong trinh
Tra bang 3 — 5 sach “Huéng dan d6 4n nén moéng” 1996 ta co:
Sgn=8 cm.
ASgy= 0,001,
- Do ¢6ng trinh ¢6 chiéu dai va chiéu rong khong I6n Iam nén cong trinh khong c6
khe lan.
- Cac dai coc thuong duoc ndi vai nhau boi hé giang. Hé gidng co tac dung truyén
luc ngang tir dai nay sang dai khac, gop phan diéu chinh 10n léch giira cac dai canh
nhau, chiu mot phan mémen tir cot truyén xudng, diéu chinh nhiing sai léch do déng
coc khong thang gay ra ....Gia thiét dam giang mong c6 kich thuéc nhu sau b.h =
40x60 cm.
6.2. Xac dinh tai trong bt lei nhat cia cong trinh truyén xuéng méng
Theo két qua chay khung, noi luc tai chan cot do tai trong tinh toan gay ra l1a

T hop co ban
Mon
’ NE(T) M (T.m) ‘M
Mong M1 truc E 2553.79 28.32 10.05
Mong M2 truc C 2813.22 35.44 10.14

6.3. Panh gia diéu kién dia chat cong trinh.
Theo béo cao két qua khao sat so bo cong trinh,khu dat twong ddi bang
phang. Tur trén xudng gom cac 16p dat it thay doi trén mat bang.
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Lép 1: Bat 1ap day trung binh 0,6 (m)

Lop 2: Sét pha day trung binh 3,35 (m)

Lop 3: Sét pha day trung binh 3,4 (m)

Laop 4: Cét pha day trung binh 5,7 (m)

Lop 5: Cét nho day trung binh 6,2 (m)

Lép 6: Cat vira chiéu day chua két thic trong pham vi hé khoan sau

35(m).
Muc nudc ngam ¢ d6 sau trung binh 0,7(m) so véi mat dt.

Chi tiéu co hoc vat Ii cua céc 1op dat:

T Ten I6p Day Klil//m Vs W | W, | Wp (DTI Cu qcth E
T (m) 3 KN/m3 | % | % | % (Kpa) | (Kpa) | (Kpa)
1 |patlap |06 |16,5 T _ _

2 | Sét pha 3,35 (17,9 26,8 35 |40 (25 |18 |19 1892 | 7100
3 | Sét pha 34 | 17,7 26,8 36 |39 |24 |16 |17 1753 | 6700
4 | Cétpha |57 |18 26,5 29 |31 |25 |21 |10 1946 | 7500
5|Céatnho |62 |184 26,4 24 | | 130 | _ 5978 | 12500
6 |Catvea |>35 18,8 |[26,3 18| | |3 12460 | 35000

Diéu kién dia chat thuy vin: Muc nudc ngam cach mit dat 0,7 (m) thudc 16p
dat sét pha. Tuy muc nude ngam & cao nhung khong c6 kha ning an mon ddi véi cau
kién BTCT.Do d6 khi tinh toan chi phai chu ¥ dén hién tuong day noi.

Panh gia diéu kién dia chat thuy van.

+L6p 1: Dat lap:

Pay la 16p dat yéu khong thé 1am nén cho cong trinh,phai boc bo. Do muc
nudc ngam & phia dudi nén khong can ké dén hién tuong day noi .

+L6p 2: Sét pha co chiéu day 2,1m c6 do sét I,
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= WTWe 35225 hnes
" wo-w, 40-25

Do c6 mét phan 16p dat nam dudi muc nioc ngdm nén phan nay phai ké dén

hién tuong day noi.

_¥s~7n
T =" e
Vi e 1s+001W) | 2681+00139 , . .
v 179

7 Trong luong riéng cua nudc.

=> ’de = ys _ ’Yn = 26’8_ 9,812 8,41
1+e 1+1,02

Strc can miii con xuyén tinh q.=1892 (Kpa)

Ta thay 0,5<1,<0,75 nén dat sét pha 16p ndy & trang thai déo mén c6 mé dun
bién dang E=7100 (Kpa)
>Pay 1a 16p dat yéu khdng dung 1am nén cho cong trinh.
+L6p 3: Sét pha co chiéu day 3,4m c6 do sét |,
o WmWy _36-24_
w—w, 39-24

Do I6p dat nam dudi myuc ntiroc ngam nén phan nay phai ké dén hién tuong day

noi.
_Ys —"n
Yan =" e
Vi o 72AT00IW) | 2681+00136 , o
» 177

V- Trong luong riéng cua nudc.

= Van = Ys —7n — 26,8_ 9,81= 8,25
1+e 1+1,06

Strc can miii con xuyén tinh q.=1753 (Kpa)

Ta thay 0,75<I.<1 nén dat sét pha l6p nay o trang thai déo nhio c6 mé dun
bién dang E=6700 (Kpa)
>Pay 1a 16p dat yéu khdng dung 1am nén cho cong trinh.
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+L6p 4: Cat pha c6 chiéu day 5,7 m c6 do sét I,

= WTWe _29-25_ 44k
" wo-w, 31-25

Do I6p dat nam dudi muc ntroc ngam nén phan nay phai ké dén hién tuong day

noi.
_¥s~7n
fan =" e
Vol e vs(1+0,01w) 1 26;5(1+12,0129) _1-09
Y

V- Trong luong riéng cua nudc.

= Van = Ys —¥n — 26’5_91812 878
l+e 1+09

Strc can miii con xuyén tinh q.=1946 (Kpa)

Ta thdy 0<I, <1 nén dit cat pha 16p nay & trang thai déo c6 mé dun bién dang
E=7500(Kpa)
>Pay la 16p dat yéu khdng dung 1am nén cho cong trinh.
+Lop 5:
Do I16p dat nam dudi muc nitoc ngam nén phan nay phai ké dén hién
tugng day noi.

Ys = ¥n
Yan =7 e
Vi e 1s@H00LW) | 2641+00124 .o
Y 184

V- Trong luong riéng cua nudc.

sy, 2 TsTTn _264-981 o,
l+e 1+0,78
Strc can miii con xuyén tinh q.=5978 (Kpa)
Ta thdy 0,6<e<0,8 nén dat cat hat nho chat vira c6 mé dun bién dang
E=12500 (Kpa)
>Pay la 16p dat twong dbi tot
+Lop 6:
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Do I16p dat nam dudi muc niroc ngdm nén phan nay phai ké dén hién
tugng day noi.

_¥s~7n
Yan =" e
Vi oo Ta+00IW) | 2631+00118 .
Y 188

7 Trong luong riéng cua nudc.

=> y,=Ts Tt 26837981 444
l1+e 1+ 0,65

Strc can miii con xuyén tinh q.=12460 (Kpa)

Ta thdy 0,6<e<0,75 nén dat cat hat trung & trang thai chat vira c6 mé dun bién

dang E=35000(Kpa)
>Pay 1a 16p dat tot c6 thé 1am nén cho cong trinh
6.4. Chon loai nén va méng.
T s lidu dia chat cong trinh va két qua noi luc dudi chan cot nhan thay cong trinh
duoc thiét ké gom 1 khéi. Khéi 0 tang cd tai trong thang diing khé Ion, cong trinh
duogc dat trén 1 mat bang co dién tich han ché, cac 16p dat bén trén yéu, cac 16p dat
t6t nam & dudi sau. cdng trinh can thiét c6 do 6n dinh véi tai trong ngang, do xay
dung trong thanh phé thudc loai xay chen. dé gay anh huong bat loi dén céc cong
trinh 1an can, do d6 em chon phuong an mong sau:

+ phwong 4n 1: chon mdng coc bé tdng cdt thép ép trudéc.

- wu diém:

May moc thi cong don gian, ré si dung.

Kinh té tiét kiem.

Coc dugc kiém nghiém trudce khi ép nén dam bao ding stc chiu tai theo vat liéu da
thiét ké.

Khong doi hoi trinh d thi cong cao.

- nhugc diém:

Tai trong cong trinh 16n nén can rat nhiéu coc cho mot moéng do d6 rat khd cho cong
viéc thi cong, ré gay ra do chdi gia.

Do nén dat tot & sdu phai néi nhiéu coc nén stc chiu tai caa coc giam, giai quyét cac
mdi ndi kho.
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+ phwong 4n 2: coc khoan nhai.
-Uu diém:
St chiu tai cia mot coc 1on thich hop cho cé&c cong trinh cao tang d6 1Gn nho.

C6 thé khoan qua moi di vat khi tao 15.
C6 thé thay doi duong kinh coc mot céch linh hoat theo tai trong cua cdng trinh.
Khéng can mat bang thi cong rong.
Khong gay 6n va chan dong manh anh huong dén cac cong trinh 1an can.
-Nhuoc diém:
Doi hoi trinh @6 thi cbng cao.
Khé kiém soat dugc chat lugng coc trong qua trinh d6 bé téng, ré xay ra cac khuyét
tat.
Gia thanh thi cong cao.
Tir phan tich trén ta thay véi cong trinh nay dé tiét kiém tranh lang phi ma van dam
bao
d6 bén cong trinh ta chon mdng coc ép.
6.5. Thiét ké méng M1 duéi ¢t truc khung 12
6.5.1. Tai trong
Theo két qua tinh toan caa két cau thi noi luc tinh toan dudi chan cot :
+Tai trong cac dam giang mong(40x60cm).
N; =0,4x0,6x2,5x1,1x(7,5 +4) = 7.59T=75.9KN
Vay noi lyc tinh todn ¢ dinh dai:

No'= N+ N; =2553.79+75.9 = 2640.83 KN

M,"= M= 28.32 KN.m

Q,'= Q"=10.05 KN

-Noi luc tiéu chuan:

tt
ne = No _ 264083 _ 500 6oKkN
n 12
tt
me = Mo 2832 _ 14 799kn
n 12
Q, 10.05

-0 — 2= _10.36KN
Q n 12

ol —
)

6.5.2 Chon coc, kich thwéc coe va phwong phap thi cong.
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+Str dung coc bé tong cbt thép tiét dien vudng 25 x 25 cm, coc méc bé
téng 2507, cot thép doc gdm 4916 All.
+Chiéu dai coc du kién gdm 3 doan coc C7-25 dai7 m ndi véi nhau bang
cach han cac ban thép & dau coc dam bao yéu cau chiu luc nhu thiét ké.
+Coc dugc ngam vao dai mot doan 0,15 m trong d6 dap dau coc =35cm
cho tro cbt thép doc ra, con lai 15 cm coc dé nguyén trong dai.
Nhu vay chiéu dai coc 11, = 21 - 0,5 = 20,5m dam bao do manh
C=IBC=%2’§=82<100
+Coc duoc ha vao long dat bang phuong phap ép coc.
+S0 bod chon chiéu cao dai H= 1,2m
Chiéu cao cu thé s& duoc quyét dinh khi tinh toan do bén va cau tao dai coc
Bé tong B20 c6 R, = 115kG/cm?, Ry, = 9( kG/ecm?)
C6t thép nhém :C, ¢6 : Rs = Ry, = 2250kG/cm?
Cii €0 : Rs = Ry, = 2800 kG/cm?
6.5.3. Xac dinh swc chiu tai cia coc.
Suec chiu tai cua coc theo vat liéu lam coc
Pvi=¢ (My. As. Ry + As. Ry)
Trong do:
+my: hé s6 diéu kién l1am viéc cua bé tong ,véi coc td<25x25 cm lay m, =0,85

+ @ : Hé s uon doc. Do méng coc dai thap c6 xuyén qua l6p dat sét yéu
nén
c6 thé liy @=1
+R,=1.15 Kg/cm® ; A =25x25=625 cm”
+Rs=28 KN/cm* ; A, = 8,04 cm®
=>P,,. = 1 (0,85x625x 115 + 8,04x 2800 ) = 836.0575 KN
Stc chiu tai cua coc theo dat nén.
P :h X :h &
1 2+3 2 25 2
Trong do:
+P,: Strc chiu tai cta coc tinh theo xuyén tinh.
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+P,ai0 Ste can phé hoai cia dat ¢ miii coc.
Prmiai=0p.-A
gp: Stic can pha hoai cia dat & chan coc dugc tinh theo cong thiic
Op =K.0c
- (e SGC can mili xuyén trung binh cua dit trong pham vi 3d phia
trén chan coc va 3d phia dudi chan coc
- k : hé sb tra bang 6-10 “HDPA Nén Méng” phu thudc loai dat
A: la dién tich tiét dién coc
Miii coc cidm xudng 16p thir 6 (I6p cat hat vira trang thai chat vira) ¢ q,=12460
KPa k=0,5
P, =0,4.12460.0,25.0,25= 311,5 (KN)
+P,q: Stic can pha hoai clia dat & toan bo thanh coc duoc tinh theo cong thic

qu = uzqsihi
i=1

-0 Luc ma sat thanh don vi caa coc & ;16p dat tha i c6 chiéu day h;

Qei: SUC can miii xuyén cua I6p dat thi i
ai: Hé sb phu thudc loai dét ,loai coc (tra bang 6-10 HDDA )
-u: Chu vi coc

Coc xuy@n qua cé4c 16p dat véi chiéu day nhu trong bang

STT | Tén Iop dt n e o e
(m) (KPa) (KPa)
1 | it sét pha(déo mén) 2,0 1892 |30 63,1
2 | Dat sét pha(déo nhao) 3,4 1753 |30 58,5
3 | batcatpha 5,7 1946 |30 64,9
4 | Dt cat hat nho 6,2 5978 | 100 59,78
5 | Patcat hat vira 3,2 12460 | 150 83,1

=>Px0=4.0,25.(2x63,1+ 3,4x58,5 + 5,7x64,9 + 6,2x59,78 + 3,2x83,1)=1331,6 KN
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P, = 3115 +—13?;l’6 =657,2 KN

* 25
Ta thay Py, =83605.75 Kg > P, =657.20kN-> L4y P, vao tinh toan
6.5.4. Xac dinh sé lwong coc va bé tri coc cho mong.
ap lyc tinh toan gia dinh tac dung 1én dé dai do phan luc dau coc gay ra:
ot _ P _ 6572
(3d)* (3.029°
Dién tich so bo cta dé dai:
Ntt
pt_ Yip-N.N
Trong d6:  N" 14 luc doc tinh toan xac dinh cét dinh dai = 2640.83KN.

=11684KPa

Fd ==

Y 12 tri trung binh caa trong luong riéng dai coc va dét trén dai:
Yo = 20 KN/m®,

h 1a do sau trung binh dat day dai =2,7 m

n 12 hé sb do tin cay = 1,1.

~ 2640.83
9 1168,4—20.x2,7.x1,1

—2.442 m?

— Luc doc tinh toan xac dinh dén cot dé dai:
N" = 2149.52+1.9x2,7x20x1,1 = 2798.85 KN.

= S6 lwong coc so bo:

tt
o NT_279885_ 0oy
P, 657,2

X

— Chon 5 coc va bd tri coc nhu hinh vé:
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Dién tich dé dai thuc té
Fs=1,5%x2,0 = 3,0 (MP).

Trong lugng tinh toan cia dai va dat trén dai
Ng" = 3,0x2,7x20x1,1 = 188 (KN).

— Luyc doc tinh toan xac dinh tai cot dé dai
N" = 2761.89+ 188 = 2949.89 (KN).
+Mb men tinh toan xac dinh twong tmg voi trong tdm dién tich tiét dién cac

coc tai dé dai
M™ =Mo" + Qo""xh = 28.32+ 10.05x1,2 = 51.962 (KNm).

+Luc truyén xudng cac coc day bién

tt tt
Ptt _ N + My'xmax
max ~— n - n
i 2
min c ZXI
i=1

—2798.85 + 51.92x0,7

T ax0. 7 =578.331£541.212.
X0,

Pt =578.33(KN)

Ptt

t _541.212(KN)
Ta tinh thém trong lugng cta coc(co ké dén day noi):

Peoe = 0,25%0,25x20,5%(25-9,81)x1,1 = 21,41(KN).
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Trong luong ban than dat bi coc choan chd.
Ps=0,25x0,25x1,1x(8,41x2,0 + 8,25x3,4 + 8,78x5,7 + 9,32x6,2 +
9,99x3,2) = 12,7 (KN).
P!t Pooe - Py =578.33+ 21,41- 12,7 =587.04(KN) < P, = 657,2(KN).
P"in = 387.9 (KN) >0 = khéng phai kiém tra diéu kién chéng nhé.
6.5.5. Kiém tra nén mong coc theo diéu kién bién dang
Nguoi ta quan niém rang nhd ma sat gitra mat xung quanh coc va

dat bao quanh tai trong ctia mong dugc truyén trén dién tich Ion hon, xuat phét tur

. : : i
mép ngoai tai coc day dai va nghiéng 1 goc o = % Q= ZZ(:P:\I :
i

& day oy, : ta tinh tir 16p sét pha con d6 day 3,4 m (16p tha hai).

oui : 1a tri tinh ton thir 2 cia goc ma sat trong cua lép dat thi i co chiéu

= ¢y = 182+1634+ 2157+ 306,2+ 3532 _ 2478
2+34+57+62+ 32
oz P _ 2478 6,195

4
Chiéu dai day khdi quy wdc:
Ly =L+ 2 Hxtg a.
Lm = 2+ 2x20,5xtg 6,195° = 6,1 (m).
Chiéu rong day khdi quy wdc:
Bm = B + 2 Hxtg a.
Bum = 1,5+ 2x20,5xtg 6,195° = 5,6 (m).
Chiéu cao khéi méng quy wéc: Hp, = 22,8 (m).
Trong luong khéi mong quy udc:
+ K& tir dé dai tro 1én:
N =L,.B,,.nhy, =615,6.20.2,7 =1870(KN).
+ Lop sét pha déo mém tinh tir dé dai dén day 16p dat nay:
N, = 6,1x5,6x2x8,41= 577,6 (KN).
+ Lop sét pha déo chay:
N3* = 6,1x5,6x3,4x8,25 = 963,3 (KN).
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+ L&p cét pha déo:

N, = 6,1x5,6x5,7x8,78= 1718,7 (KN).
+ L&p cét hat nho trang thai chat vira:

N5 = 6,1x5,6x6,2x9,32 = 1984,5 (KN).
+ L&p cét hat trung trang thai chat vira:

N = 6.1x5.6x3.2x9.99 = 1097.9 (KN).

+ Trong luong coc:

-23,2

o
| = |+0,00
|- <t
ar =1 F————d |.
o/ MIPY-S1- i o | B =
77 o 2,7
= @ i p@Et sbt | M /| Ml S : J__
el % pha(diomn) 6 ;..
” ’Z/ )i < 8| | IENa
D - 1 I \ |
o \\\\ ~ | 'l \‘ |
= \‘@ T p®REt sbx | |
& 24 I \ |
\\\:\ pha(dl o chﬂ;{ | ‘ | |81
N — - I \ |
% [ I \ [
| l \ |
///// I ‘ I
8 /// I ‘ I
5 14yl c.tpha I \ I
| Lo
Z ' \ o |-138
///// I I - y
2 — [ (O
| (I
| (I
| (U
S | c,t hit nha: ‘\ :
1]
I ‘\ I 20,0
| | |- ,
— | 1
I 1
S I \|
S c.t htt vgall \I
4 194,76/ _t q %&5,94
205,9 1 }102,04
_ ®| 217,13/ o 9N/86,07
3 228,32 3 /62,22
239,5/ 4 /49,63
. 251,07 5| /3848

__—

Neoc® =5[ 0,25%0.25%20.5%(25-9.81)]= 97.3(KN).
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+ Trong luwong dat bi coc chiém chd:
Nait = 5x0.25x0.25%(8.41x2 + 8.25x3.4 + 8.78x5.7 + 9.32x6.2 +
9.99x3.2) = 57.7 (KN).
+Trong lugng khéi mong quy uéce:
Ngu'® = Np'+ N2+ N3+ N+ N5 + Ng*° + Ngoe - Nait
=1870 + 577.6 + 963.3 + 1718.7+ 1984.5+1097.9+ 97.3 — 57.7
= 8251.6 (KN).
+Tri tiéu chuan luc doc dén day khdi quy uéc:
N®= No+ Ng,©=2301.575 + 8251.6 = 10553.175 (KN).
+M®6 men tiéu chuan twong tng tai trong tam day khdi quy uéc:
M®= Mg“+Q".H,’ = 29.39+11.59x21,7=280.89 (KN.m).

M®  280.89
N®  10553.175

ap lyc tiéu chuan ¢ day khéi quy uéc:

tc
e o N° [, Ge) 1004287 ){1 60141 j
W =B UL, )T 6186 o1

Do léch tam: e = =0,141(m)

o =3348(KP)
ot =2532( KP3

tc tc
O, + 0O
t
}O-tt? — max min
2

+Cuong do tinh todn ctia dat & day khdi quy wéc:

~ 334.8 +253.2

= 204( KPa).

m.m '
R, =%(11.A.BM 4y +11BH,.7, +D.C,)
tc

Trong do:

m,= 1,4 1a hé sb diéu kién 1am viéc caa nén. (tra bang 3-1 HDPA)

m,=1 12 hé sb diéu kién 1am viéc caa nha co tac dung qua lai véi nén.

k=114 hé sb tin cay Vi cac chi tiéu co 1y ctia dat l4y theo két qua thi nghiém tai hién

truong.

C|| =0

A\B,D tri s6 tra bang 3-2 dua theo tri s6 ¢ & day khdi quy wéc
¢=35"— A=167,B=7,69; D=9,59.

i = Yan = 9,99 KN/m?®
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Hw=22,8m

_ Zvuhi _06165+015179+32841+34.825+57.878+62932+32999_ .,
=5, 06+015+32+34+57+62+32 ’

=9.23(KN/m’)

14.1
A

Ry 11.1,67.5,6.9,99+11.7,69.22,8.9,23 + 9,59.0) = 2680,57(KPa)

ot =3348(KPg <,2 R, 4,2.2680,57 3216,7( Kpa
ol = 294( KPa) <R, =2680,57( KPh
Nhu vay ta ¢ thé tinh toan d6 Iin caa nén theo quan niém bién dang tuyén tinh.
Pit ¢ chan coc co do day I6m, day cia khdi mong quy udc co dién tich bé nén ta sir dung mod
hinh nén 1a ntra khdng gian bién dang tuyén tinh.
+ng xuat ban than tai day khdi quy udc:
Ont =3,2x8,41 + 3,4%x8,25 +5,7x8,78 + 6,2x9,32 +3,2x9,99
=194,76 KPa
+ang suat gay 10n tai day khdi quy udc:
o, =op —o” =294-194,76 =99.24 KPa
Chia dat nén dudi day khéi quy wac thanh cac 16p bang nhau va bang :

Bu _56_119m
5 5

Bang tinh @ng suat gy 10n va tng suat ban than cua cac 16p chia dudi day khéi

quy udC
. | Doséau c% o
biém Lym/Bum| 22/By Ko
z (m) (KN/m?) (KN/m?)

0 0 0 1 105.94 194,76

1 1,12 0,4 0,9632 [102,04 205.94

2 2,24 1,089 |0,8 0,8125 86,07 217.13

3 3,36 1,2 0,6251 62,22 228.32

4 4,48 1,6 0,4685 |49,63 239,5

5 5,6 2 0,3538 (38,48 251,07

Tai diém 5: z= 5,63 m.
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o¥ =38,48(KPa) < 0,26 = 0,2.251,07 = 50,2(KPa)
Vay gi6i han nén lay dén diém 5 d6 sau z = 5,63 m ké tir day khéi quy udc.
D6 1Un ciia nén tinh theo cong thic :
40,8
i Ej

+102,04 + 86,07 + 62,22 + 49,63 + 38,48

- 0,8.112(105,94
35000 2

S=0,068 m=5,8 cm < Sgh =8cm.
Thoa man diéu kién 1Un tuyét dbi.

j = 0,058(m)

Vé diéu kién lun tuong d6i giita cac mong s& kiém tra sau khi thiét ké cac

mong khac
6.5.6. Tinh toan dd bén va cau tao dai coc

o Dung BT B20,thep C;;. Lop bé tong 16t day 0,1m mac M75 xi mang cat
d4 4x6. Chiéu cao dai h =1,2(m).

o Phéan chiéu dai coc cim vao dai 0,15 (m). Chiéu cao lam viéc cia dai
coc:1,2-0,15=1,05 (m).

e a. Kiém tra diéu kién ¢am thung:

o V& thap dam thing ta thdy day thdp nam trum ra ngoai truc coc nén dai
coc khong bi dam thung. Pai coc thoa man diéu kién dam thung.
N

1200
800
o
&

150 100
-
»
- »
.- .~~~
[
———— ~~‘~~
N
.
_——-’
|

100 ,
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b. Tinh toan thép dat cho dai coc:

‘
§§ ;%fo 3 | 5 %EO
. N -
” SR %_O 1 S ”
o e _ e L
e ) = 2
250 ‘ 250
-4 - 30 || FJ“jD
o 3 4
i
300 } 700 } 700 } 300
2000

Mo men tai mat ngam I-I
M, = rx(P1+P3) = 2xrxPmax = 2x0.45x570.9 =513.81 KNm.
(r=0.7 - 0,25=0.45m)
Véi  P1=P3=Pmax=570.9 KNm
Dién tich cdt thép:

M 1-1
09.R, h,

sl-l =

4
51880400 _ g oo
A, = 0.9x28x10°x1.05

=>Chon 13¢14A= 20,01 cm2.

Khoang cach trong tam céc thanh thép:

B 142 511m
a=n-1 12 )

Chiéu dai mbi thanh thép 1a
b*=b-2.0,025=2-2.0,025=1,95 m
M6 men tai mdt ngam II-11
M = rx(P1+P2) = 0,3.(Pmax + Pmin)
=0,3.(570.9+387.9) = 287.64 KNm.
(r=09-0,3=0,3m)
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A= 287.64x10*
" 0.9%28x10%x1.05

=>Chon 16¢10 As = 12.57cm2.
Khoang cach trong tam céc thanh thép:

a= 2 192 _4100m.
n-1 15

Chiéu dai mdi thanh thép 1a:
|*=1-2.0,025=1.5-2.0,025=1,45 m

=10.87cm?
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6.6. Thiét ké méng M2 dudi ¢t truc C khung 12
Thiét ké mong M2 duéi cot truc khung 12 véi noi luc theo td hop co ban.
6.6.1.Tai trong.




Theo két qua tinh toan cua két cau thi noi luc tinh toan dudi chan cot (dinh
mong) la:

-Noi luc tinh toan:
+Tai trong cac dam giang mong(300x800mm).

N; = 0,3x0,8x2,5x1,1x(4+6.25) = 6.765 T=67,65KN
+Tai trong do tuong gay ra

N, = 0,22x4,5x4x1,8x1,1 =7,84 T=78,4 KN

Vay noi luc tinh toan ¢ dinh dai:

No'= N+ N;+N, =2813.22+67,65+78,4 = 3553.62 KN
M,"= M= 35.44 KN.m
Q,'=Q"=10.13 KN

-Noi luc tidu chuan:

t
Ne =N _ 281322 _ 596, 35k
n
t
me =M :% =29.5KN

tt
Qv =Q_o = 10.13 =8.44KN
n 12

6.6.2. Chon coc, kich thwéc coc va phwong phap thi cong
+Str dung coc bé tdng cdt thép tiét dién vudng 25 x 25 cm, coc mac bé
téng 2507, cét thép doc gom 4916 C,.
+Chiéu dai coc du kién gém 3 doan coc 7 m ndi v6i nhau bang cach han
cac ban thép ¢ dau coc dam bao yéu cau chiu lyc nhu thiét ké.
+Coc dugc ngam vao dai mot doan 0,5 m trong d6 dap vo 35cm cho tro
cot thép doc ra, con lai 15cm coc dé nguyén trong dai.
Nhu vay chiéu dai coc 1a I = 21 - 0,5 = 20,5m dam bao do manh
C=%=%2=82<100
+Coc duoc ha vao long dat bang phuong phap ép coc.
+So bd chon chiéu cao dai coc 1a H=1,2 m
Chiéu cao cu thé s& dugc quyét dinh khi tinh toan kiém tra ¢6 bén va ciu tao

dai coc
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Chon vat liéu
Bé tong B20 c6 R, = 115kG/cm? , Ry = 9( kG/em?)
Cbt thép nhém :C, ¢6 : Rs = Ry = 2250kG/cm?
Ci €6 : Ry = Ry = 2800 kG/em?
6.6.3. Xac dinh s6 lwong coc va bé tri coc cho mong.
ap lyc tinh toan gia dinh tac dung 1én dé dai do phan luc dau coc gay ra
ot _ P _ 6572
(3d)* (3.0,25?
Dién tich so bo cua dé dai
Ntt
pt _ Yip-N.N
N" 12 lyc doc tinh toan xac dinh cbt dinh dai = 2813.22 KN.

=11684KPa

Fd ==

Trong do:
v 12 tri trung binh cua trong luong riéng dai coc va dat trén dai:
Yo = 20 KN/m®,
h la @6 sau trung binh dat day dai=2,7 m
n 12 hé sb do tin cay = 1,1.

A - 2813.22 3o
1168,4—20.2,7.1,1

— Luc doc tinh toan xac dinh dén ct dé dai:
N" = 2813.22+ 3,2x2,7x20x1,1 = 3743.7 KN.
— S6 luwong coc so bo:

t[ 4 e by ~
n, = I\Fl) = 3%7&_)47327 =5,7(coc). = Chon 7 coc va bo tri coc nhu hinh vé:

X
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Dién tich dé dai thuc té:
A = 1,5x2,4= 3,6 (mP).
Trong luong tinh todn cua dai va dat trén dai:
Ng" = 3,6x2,7x20x1,1 = 213.84 (KN).
— Luc doc tinh toan xac dinh tai ct dé dai:
N" = 3743.7 + 213.84 = 3957.54 (KN).
+M6 men tinh toan x4c dinh twong tmg voi trong tam dién tich tiét dién cac
coc tai dé dai:
M™ = Mo" + Qo""xh = 224.06 + 78.99x1,2 = 318.848 (KNm).

+Luc truyén xudng cac coc day bién:
Nt OMEX
I:)mgalx = n t— ,
min
c in
i=1

—3957.54 L 318.848x0.9
7 4x0.9°

Pt =627.9(KN)

=565.4+£62.5

Pl’(

min

=502.9(KN)
Ta tinh thém trong lugng cua coc(co ké dén day noi):
Pee = 0,25%0,25x20,5%(25-9,81)x1,1 = 21,41(KN).
Trong luong ban than dat bj coc choan chd.
Ps=0,25x0,25x1,1x(8,41x2,0 + 8,25%x3,4 + 8,78x5,7 + 9,32x6,2 +
9,99x3,2) = 12,7 (KN).

94



=Pt Peoe - Pa =627,9 + 21,41- 12,7 =636,61(KN) < P, = 657,2(KN).
P"in = 502.9 (KN) >0 = khéng phai kiém tra diéu kién chéng nho.
6.6.4. Kiém tra nén mong coc theo diéu kién bién dang:
Nguoi ta quan niém rang nhd ma sat giira mat xung quanh coc va dat bao quanh tai

trong cia mong duoc truyén trén dién tich 16n hon, xuat phat tir mép ngoai tai coc

h.
day dai va nghiéng 1 goc a _ Pw . P = D Puih
4 2.

& day @y, : ta tinh tir 16p sét pha con d6 day 2,2 m (I6p tha hai).

oui : 12 tri tinh toan thir 2 ciia goc ma sat trong cua lop dat thir i co chiéu

- 182+1634+ 2157+ 306,2+ 3532 _ 2478
2+34+57+62+ 32
oz P _ 2478 6,195

4

Chiéu dai day khéi quy uéc:

Ly =L + 2 Hxtg a.

Ly = 2,4+ 2x20,5xtg 6,195° = 6,85 (m).
Chiéu rong day khéi quy uéc:

Bm = B + 2 Hxtg a.

Bum = 1,5+ 2x20,5xtg 6,195° = 5,6 (m).
Chiéu cao khéi méng quy wéc: Hy, = 23,2 (m).
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Trong luong khéi mong quy uéc:

+ K& tir dé dai tro 1én:

N = L, B, hy,.=6,85%5,6x2,7x20=2071.44 (KN)

+ Lop sét pha déo mém tinh tir dé dai dén day 16p dat nay:
N, = 6,85x5,6x2x8,41= 645.2 (KN).

96



+ L6p sét pha déo chay:
N3 = 6,85x5,6x3,4x8,25 = 1076 (KN).
+ L&p cét pha déo:
N, = 6,85x5,6x5,7x8,78= 1919.8 (KN).
+ L&p cét hat nho trang thai chat vira:
N5 = 6,85x5,6x6,2x9,32 = 2216.6 (KN).
+ L&p cét hat trung trang thai chat vira:
N = 6,85x5,6x3,2x9,99 = 1226.3 (KN).
+ Trong luong coc:
Neoc© =7[ 0,25x0,25x20,5%(25-9,81)]= 97,3(KN).
+ Trong luong dat bi coc chiém chd:
Ngi = 7x0,25x0,25x(8,41x2 + 8,25x3,4 + 8,78x5,7 + 9,32x6,2 +
9,99x3,2) = 57,7 (KN).
+Trong lugng khéi mong quy uéc:
Ngo'® = Np'+ N+ Ng'+ N+ N5 + Ng'® + Negc - Nait
= 2071.44+ 645.2 + 1076 +1919.8+2216.6+1226.3+ 97,3 - 57,7
=9194.94 (KN).
+Tri tiéu chuan luc doc dén day khdi quy uéc:
N = Np"°+ Ng,©=2961.35 + 9194.94 = 12156.29 (KN).
+M®6 men tiéu chuan twong tng tai trong tam day khdi quy uéc:
M®= M“+Q"°.H,’ = 186.7 +65.825x21,7=1615.1 (KN.m).

tc
bo léch tam: e = Mt _ 16151 =0,13(m)
N 12156.29
ap lyc tiéu chuan ¢ day khéi quy uéc:
tc
e o N° [}, Be) 1215629 X(l 6813 j
L,B, | L, 685%6 6.85

ot =353(KPa)

o =280.8( KP3

min

. 0% +0° 35342808
—> th = 2 =

= 316.9( KPJ.
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+Cuong do tinh toén cuia dat & day khi quy wéc:
_ mym,

Ry =3 (LLA B, v, +11BH,.y, +D.C,)

tc

Trong do:

m,= 1,4 1a hé sb diéu kién 1am viéc caa nén. (tra bang 3-1 HDPA)

m,=1 1 hé sb diéu kién 1am viéc caa nha co tac dung qua lai véi nén.

k=114 hé sb tin cay Vi cac chi tiéu co Iy ctia dat l4y theo két qua thi nghiém tai hién

truong.
Ci=0
AB,D tri sb tra bang 3-2 dua theo tri s6 ¢ & day khéi quy udc
¢=35"—>A=167,B=7,69; D=959.
Vit = Yan = 9,99 KN/m®
Huw=23,2m
> yvuh 06.165+015.17,9+3,2.841+34.825+57.8,78+6,2.932+3,2.9.99
TS 0,6+015+32+34+57+62+32 =923
(KN/m?)
R, = 21(11.167.5,63.9,99+11.7,60.23,2.9,23+9,59.0) = 2598,3(KPa)

ot =353(KPa) <12 R, .2 25983 3118( KPBa
ol =3169( KP§ <R, =2598.3( KPp
Nhu vay ta ¢ thé tinh toan d6 Iin caa nén theo quan niém bién dang tuyén tinh.
Pit ¢ chan coc co do day I6m, day cua khdi mong quy wdc ¢d dién tich bé nén ta sir dung moé
hinh nén 1a ntra khéng gian bién dang tuyén tinh.
+ing XUt ban than tai day khdi quy udc:
Ot =3,2x8,41 + 3,4x8,25 +5,7x8,78 + 6,2x9,32 +3,2x9,99 =194,76 KPa
+(ng suat gay I0n tai day khdi quy udc:
g

o8 = ol — o"=316.9-194.76=122.14KPa

Chia dat nén dudi day khdi quy udc thanh cac 16p bang nhau va bang :

Bang tinh @ng suat gay 10n va tng suat ban than cua cac 16p chia dudi day khéi

quy udC
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,q Do sau ¥ o™
Piém La/Bm| 22/Bw Ko
z (m) (KN/m?) (KN/m?)

0 0 0 1 112,84 194,76

1 1,12 0,4 0,9632 [108,68 205.94

2 2,24 1,22 10,8 0,8125 91,68 217.13

3 3,36 1,2 0,6251 |70,53 228.32

4 4,48 1,6 0,4685 |52,8 239,5

5 5,6 2 0,3538 [39,92 251,07

Tai diém 4: z= 5,6 m.
o =39,92(KPa) < 0,20 =0,2.239,5 = 47,9(KPa)
Vay gi6i han nén lay dén diém 4 d6 sau z = 5,6 m ké tir ddy khdi quy udc.
D6 Iin ciia nén tinh theo cong thic :
208 4
i=1 i

39,92

+108,68 + 91,68+ 70,53+ 52,82 + > j = 0,0065(m)

. 08.112(112,84
35000 \ 2

S=0,0065m=6.5cm < Sgh =8cm.
Thoa man diéu kién IUn tuyét dbi.

Kiém tra diéu Kién lun tuong d6i voi méng truc D
Do lun twong doi cua 2 méng truc A va truc B:

AS=(S,-S,)/L=(0,065-0,058)/7,5=0,0009<[AS]=0,001
Vay c4c mong thoa man vé diéu kién lun twong d6i
6.6.5. Tinh toan dd bén va céu tao dai coc:
o Dung BT méc 250,thép C,;. Lop bé tong 16t day 0,1m mac M75 xi mang
cat da 4x6. Chiéu cao dai h =1,2(m).
e Phan dai coc cim vao dai 0,15 (m). Chiéu cao lam viéc cua dai coc:1,2 -
0,15 = 1,05 (m).

a. Kiém tra diéu kién dam thang:
e V& thap dam thung ta thay ddy thap ndm trum ra ngoai truc coc nén dai coc

khong bi dam thung. Pai coc thoa man diéu kién dam thung.
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Mo men tai mdt ngam I-I:

M . = rx(P1+P3) = 2xrxPmax = 2x0,65x627.9= 816.27KNm.

(r=0,9-0,25=0,65 m)

Vé6i P1=P3=Pmax=627.9 KNm
Dién tich cdt thép:

A&I—I

_ M
A ~ 0,9.R.h,

_ 816.27x10*
0.9x28x10*x1.05

=>Chon 20¢14 A, = 30.78 cm2.

=30.65m’
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Khoang céach trong tam céc thanh thép:

a= 0 1492400
n-1 19

Chiéu dai mdi thanh thép 1a:
b*=b-2.0,025=2.4-2x0.025=2.35 m
Mo men tai mat ngam II-11:
M. = rx(P1+P2) = 0,3.(Pmax + Pmin)(r= 0,9-0,3 =0,3 m)
=0,3.(627.9+502.9) = 352.74 KNm.

4
All =1l = 352'74)(410 =13.33cm’
0.9x28x10"x1.05

=>Chon 17¢10 A= 13.345cm?2.
Khoéang cach trong tam céc thanh thép:

a=_ 232 44y,
n-1 16

Chiéu dai mdi thanh thép la:
|*=1-2.0,025=1.5-2.0,025=1.45 m
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6.6.6.Tinh toan va kiém tra d6 bén cia coc khi van chuyén va cau lip

1.So d6 tinh toan khi van chuyén cau lap

a.So dd tinh toan khi van chuyén

/I\

10,2071

0,207 |
| L L

q

T

IME0,043q P

MF0,043q | /l\
/

SIS
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b.So db tinh toan khi cau coc Ién thiét bi ép

T

02041 |

Me0,086q.1°
IME0,086q.1°

2.Tal trong tac dung Ién coc:
Tai trong tac dung Ién coc do trongluong ban than gay ra
0=0,25x0,25x2500x1,1=171,9 Kg/m
3.Noi luc tac dung
Ta thay noi luc do truong hop cau coc Ién gia cé gia tri Ion hon nén ta
kiém tra do bén cua coc theo truong hop nay
M6 men 16n nhat gay ra 1a
M = 0,086.q.1° = 0,086.171,9.7> = 694,9 Kg.m
4.Kiém tra d6 bén cua coc
Coc ché tao véi tiét dién 25x25 cm
Bé tdng sir dung mac 250 c6 R,=118 Kg/cm®
Cé6t thép nhém C,, co R=2800 Kg/cm? ,Str dung 42516
Chonlépbaové 3cm —>hy=25-3-16/2 =21,2cm
M 694,9100

= = > =0,056:
R,bh2 ~110.25.212

y=0,5{1+ 1-2.0,0562]=0,971:

A = M _ 694,6 . 100 —1 205cm?
R, 7 h, 2800 .0,9711.21,2

Ta thay dién tich cbt thép yéu cau As = 1,205 < dién tich cét thép thuc té A,
=4,02 cm?
Két lu@n : Vay coc dam bao do bén khi van chuyén va cau lap
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Phan 1

Thi Cong

(45%)

Nhiém vu:

Thiét ké bién phap k¥ thuat thi cong va té chirc thi cong cho cong trinh

1. Ky thuat thi cong phan méng.
2. K§ thuat thi cdng phan than.
3. To chuc thi cong.

4. Lap du toan, tién dd thi cong.

Gido Vién Huéng Dan: PGS.TS. Pinh Tuin Hai

Sinh vién thwc hién: Bui Pinh Quy
Lop: XDL902
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VII. K§ thuit thi cdng phan moéng
7.1. Thi cong ép coc

7.1.1. Pinh vi cong trinh:
Khi thi céng cong trinh, nhiém vu tric dja 1a chuan chinh xac chi tiét mat bing trong
ban vé thiét ké ra ngoai thuc dia, bao dam dung vi tri bién dang, kich thuéc cua cong
trinh trong suét thoi gian thi cdng kiém tra va theo dai.
Dua vao cac cong trinh cii sat mat bang xay dung dé lay diém chuan dat may. Can cr
vao ban v& tbng mit bang cong trinh dé xac dinh hai truc chinh. Hai truc nay 1a hai
truc vudng goc ddi xing cua cong trinh: truc 1-1 va truc 11-11.

@ 450 ®

b k.

1 0 1

X

Pudng chuin
doc

bupng ¢
ngang

Tt truc chinh ¢6 truc co ban dé dic trung cho hinh dang, kich thuéc tong quét cua
cong trinh.

+ C4c truc doc nha A,B,C,D,E,F,G,H,I

+ Céc truc ngang nha 1,2,3,4,5,6,7....

+Viéc bé tri lugi khdng ché thi cong xay dung gom:

+ Ludi khdng ché mat bang xay dung.

+ Ludi khdng ché cao do thi cong.

+ Céc ludi tao thanh cdc canh song song vai cac truc caa cong trinh.

+ Mat do diém phai da dé thi cong.
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+ Céac diém b tri & day ta bd tri ngoai cong trinh va dugc ¢b dinh chic chan bang
bé tbng gitr duoc lau dai trong qua trinh xay dung va do nghiém thu bao hanh céng
trinh,
+ Sau khi hiéu chinh xong cac méc khdng ché xay dung, tién hanh b tri cac truc
chinh va cac truc ngang cua cong trinh thuong duoc thuc hién bang cach bé tri cac
gia dinh vi thuong bang van hay bang g dat xung quanh nha céach truc co ban mot
khoang thich hop khong anh hudng téi viéc thi cong mong cong trinh. Cac gia dinh
vi 1am lién tuc hoic 1a dinh vi riéng theo truc. C4c canh cuaa gia dinh vi phai thang va
song song Véi truc co ban, mat cua gia phai nam ngang, trén cac canh cua gia danh
dau bang dinh hodc son, thuan lgi cho viéc thi cong bé tri méng nha va chi viéc cang
day khoi phuc cac truc song song la xac dinh duoc vi tri tim mong céc cot.
Tur vi tri tim méng cac cot ta xac dinh vi tri dai coc mot cach dé dang khi thi cong.

+ Phuong phép giac mat hd dao:
Do hé dao nam & noi mat dat ngang bang, nén khoang cach tir tim dén mép hé dao 1a:
L=b/2+mH
Trong d6: b- 1a chiéu rong day hd, H- 1a chiéu sau hé dao, m- 12 hé s mai doc cua hd
dao.
Tir d6 dya vao coc chuan va dung thuéc,doi ta s& xac dinh duoc mat cat hé dao.

7.1.2. Cac yéu cau ky thuat déi véi coc ép

- Coc sir dung trong cdng trinh nay 1a coc bé tdng cét thép tiét dién 25x25 cm. Tong
chiéu dai caa mot coc 1a 18 m, duoc chia lam 3 doan, chiéu dai ting doan 1a 6m trong
d6 doan coc C1 1a doan coc ¢6 miii nhon ( phan miii nhon dai 30cm ), doan coc C2 1a
doan coc dung dé néi vai coc C1
- COng tac san xuat coc bé tdng phai dap tng cac yéu cau thiét ké va phai tuan theo
cac quy dinh hién hanh ctia Nha nuéc.
- M3t ngoai ctia coc phai phang nhan, nhitng chd khong déu dan va 16m trén bé mat
khong dugc vuot qua 5 mm, nhitng chd 16i trén bé mat khong vuot qua 8 mm.
- Trong qua trinh ché tao coc s& ¢ nhitng sai s6 vé kich thudc. Viéc sai s6 nay phai
nam trong pham vi cho phép nhu bang sau :
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Sai sb cho

TT Tén sai léch )
phep

Chiéu dai cua coc Bé tong cét thép (trir miii coc, chiéu
1 g +30mm
dai coc <10m)

Zs g A A +5mm
2 Kich thuac tiét dién coc bé tdng cot thep
-0mm
3 Chiéu dai miii coc +30 mm
4 D3 cong cua coc 10 mm

: Do nghiéng cua mat phang dau coc (so voi mit phang Lo
0
vuong goc vai truc coc)

s +5 mm
6 Chiéu day lop bao vé
-0 mm
7 Budc cua cdt dai 10 xo hodc cbt dai +10 mm
8 Khoang cach giira hai cét thép doc +10 mm

- Coc phai duoc vach san duong tim rd rang dé may kinh vi ngam thuan loi.
- Nghiém thu céc coc, ngoai viéc truc tiép xem xét coc con phai xét ly lich san pham.
Trong ly lich phai ghi rd : Ngay thang san xuat, tai liéu thiét ké va cuong do bé tong
cua san pham.
- Trén san pham phai ghi rd ngay thang san xuat va mac san pham bang son doé & chd
dé nhin thay nhat.
- Khi xép coc trong kho bai hoic 18n céc thiét bi van chuyén phai dat 18n cac tim ké
¢ dinh cach dau coc va miii coc 0,207 lan chiéu dai coc.
- Coc dé & béi cd thé xép chong lén nhau, nhung chiéu cao mdi chdng khdng qué 2/3
chiéu rong va khong dugc qua 2 m. Xép chong Ién nhau phai cha y dé chd ¢ ghi mac
bé tdng ra ngoai.
7.1.3. Yéu cau k¥ thuat doi véi viéc han néi coc.

- Truc ctia doan coc duoc ni tring voi phuong nén.
- Bé mat bé tdng ¢ 2 dau doc coc phai tiép xtc khit véi nhau, truong hop tiép xc
khong khit phai cé bién phap lam khit.
- Kich thuéc duong han phai dam bao so véi thiét ké.
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- Buong han néi cac doan coc phai co trén ca 4 mat cua coc.
7.1.4. Lwa chon phwong an thi cong
Viéc thi cong ép coc thudng c6 2 phuong an phd bién.
a. Phuong an 1.
Tién hanh dao hd mong dén cao trinh dinh coc sau d6 duwa may moc thiét bi ép dén va
tién hanh ép coc dén do sau can thiét.
Uu diém :
- Viéc dao hé mong thuan loi, khong bi can tro boi cac dau coc.
- Khéng phai ép am.
Nhuoc diém
- & nhimg noi ¢6 muc nuwdc Ngam cao Viéc dao hd mong trudc rdi mai thi cdng ép coc
kho thuc hién duoc.
- Khi thi cdng ép coc néu gap mua 16n thi phai c6 bién phap hat nudc ra khoi ho
mong.
- Viéc di chuyén may mac, thiét bi thi cong gap nhiéu kho khan.
Két luan.
Phuong an nay chi thich hop véi mat bang céng trinh rong, viéc thi cdng méng can
phai dao thanh ao 16n.
b. Phuong 4n 2.
Tién hanh san mat bang so bo dé tién di chuyén thiét bi ép va van chuyén coc, sau d6
tién hanh ép coc dén cét thiét ké. Dé ép coc dén cbt thiét ké can phai ép am. Khi ép
xong ta mai tién hanh dao dat hé mong dé thi cong phan dai coc, hé giang dai coc.
Uu diém
- Viéc di chuyén thiét bi ép coc va cong tac van chuyén coc thuan loi.
- Khdng bi phy thudc vao muc nude ngam.
- C6 thé ap dung véi cac mat bang thi cong rong hoic hep déu duoc.
- Toc d6 thi cong nhanh.
Nhuoc diém :
- Phai str dung thém cac doan coc ép am.
- Cong tac dat gap kho khan, phai dao tha céng nhiéu, kho co gidi hoa.
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Két luan.
Viéc thi cong theo phuong phap nay thich hop véi mat bang thi cong hep, khdi luong
coc ép khdng qua lon.
= Vi nhiing dic diém nhu vay va dua vao mat bang cong trinh thi cong la nho nén
ta tién hanh thi cong ép coc theo phuong an 2.
7.1.5. Tinh toan lwa chon may ép
Dé dua miii coc dén do sau thiét ké, coc phai qua cac tang dia chit khac nhau. Cu thé ddi
véi diéu kién dia chat cia cong trinh nay, coc phai xuyén qua cac 16p dat sau:
- Lép sét pha c6 chiéu day 3.35 m.
- Lép sét pha c6 chiéu day 3.4 m.
-L6p cat pha c6 chiéu day 5.7 m.

- Lép cét nho day trung binh 6.2m
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- Lép cét vira c6 chiéu day chua két thiic trong pham vi hé khoa sau 35m.

Nhu vay muén dua coc dén do sau thiét ké can phai tao ra mot lyc thiang duoc lyc ma
sat mat bén cua coc va pha v ciu tric cua lop dat & bén dudi mili coc. Lyc nay bao gom
trong luong ban than coc va luc ép thuy luc do may ép gay ra. Ta bo qua trong lugng ban
than coc va xem nhu luc ép coc hoan toan do kich thuy luc ciia may ép gay ra. Luc ép nay
duoc xéac dinh bang cong thuc:

P, 2P >KP,
Trong do:
PVL : Suc chiu tai cha coc theo vat liéu lam coc
Pe: Lyc ép can thiét dé coc di sau vao dat nén dén do sau can thiét.
K: Hé sé phu thudc vao loai dat va tiét dién coc .K =1,5+2,2 Trong truong hop nay do 16p
dat nén ¢ phia miii coc 14 dat cat hat trung ¢ trang thai chat vira nén ta chon
K=1,2
Pc: Tong strc khang tirc thoi cia nén dat. Pc bao gom hai thanh phan:
- Phan khang caa dat ¢ miii coc.
- Phan ma sat cua nén dét & thanh coc (theo chu vi cua coc).
Theo két qua tinh toan & phan thiét ké mong cho cong trinh, ta co:
P, =P, = 657.2 (KN)
= P, >1.2x657.2= 788.64(KN ) <R, = 809(KN )

Do trong qué trinh thi cong ta chi nén huy dong tir 0,7 +0,8 gia tri luc ép 16n nhat caa may
788.64

= P, = =1473.2(KN ) =147.32(T)

Chon thiét bi ép coc la hé kich thuy luc , gém hai kich thuy luc:
Loai may ép EBT c6 céc théng sb ky thuat sau:
+ Tiét dién coc ép duoc dén 30 (cm).
+ Chiéu dai doan coc Ién nhat 9,5 (m).
+ DPong co digén 14,5 (KW).
+ Puong kinh xi lanh thuy lec: 220 (mm).
+ Bom dau 6 Ppay = 250 (KG/cm?).

+ Téng dién tich d4y Pittdng ép 830 cm®
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+ Hanh trinh caa Pitténg 1000mm
+ Chiéu cao long thép 9,2 m
+ Chiéu dai sat xi ( gia ép ) 8 — 10 (m)

+ Chiéu rong sat xi 3 m

@ - KHUNG DAN ROAG @ . DAK DAK DAA.
S
+— @ - KICH THUWLoE. - BEANOGROA TRONG.
- NOATRONG KT 1x1x3m. o
@ - DANM REA
@ - NONG HOARO AB LOC.
@ - DAM GANH.
- MAY BOM DAA. )
g @ - CHORA.
> @ - KHUNG DAAN COARIONH.
IS —® @
E SIS
‘ | :
TTTHTT
| |
g |

CAu tao may ép coc ETB

Yéu cau ky thuat doi véi thiét bi ép coc
- Luc nén cuaa kich thuy luc phai dam bao tac dung doc truc coc khi ép dinh, khdng
gay luc ngang khi ép.
- Lyc nén cua kich phai ¢am bao tac dung déu trén mat bé mat bén coc khi ép (ép
om), khdéng gay luc ngang khi ép.
- Chuyén dong cua pitténg kich phai déu va khéng ché duoc tée do ép coc.
- Bong hd do ap luc phai trong xing 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.
Tinh toan lya chon dbi trong

Péi trong duoc chat déu 2 bén gia ép, chon ddi trong la cac khéi bé tdng c6 kich
thudc 3x1x1 (m).

= Khéi luong cia 1 khéi bé tong la : 3.1.1.2,5=7,5 (T)

Tong trong luong cua cac khéi bé tong lam ddi trong phai lén hon lyuc ép
P = 147,32 (T)
(Khdng ké trong luong ciia khung va gia may tham gia lam dbi trong )
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14732

— S khéi bé téng can thiét lam ddi trong 1a: n= Tl 1964 chon 20 dbi trong

dé dam bao ddi trong chét déu ca 2 bén gia may.

Kiém tra diéu kién chdng lat cua gia ép coc

-Dé giam sé 1an di chuyén gia ép coc ta thiét ké gia ép, sao cho mét 1an di chuyén c6

thé ép duoc toan bo coc ciia mot dai dbi véi mong M3
-So bo ¢0 hinh dang nhu hinh vé:

(R A I N I
I
o }i o= =) }i
- =T
I I
T . - B

ﬂ, 1000 L 1000 |L 1000 |L 4000 L 1000 |L 1000 IL 1000 ‘L

1 A i o % o A A

So dd tinh toan chéng lat may ép coc.
+ Kiém tra chong lat quanh diém A :
6P, 614732

10 10
chon lai 6 khéi bé tong 1am déi trong chon 24 khdi = P, = ? _90(T) tho man

85.P, +15P, >6P, =P, >

lat quanh diém A
+ Kiém tra diéu kién chong lat quanh diém B véi so doi trong vira chon lai

15.P, 15.14732
4.8 4,8

P,=90 thoa mén dicu kién chong Iat quanh diém B

Chon can cau thi cong ép coc

2(15+09)P, >15P, =P >

=884(T) khong thoa mén ta phai

chéng

= 46,04.Voi két qua da chon:

Cau dugc dung trong thi cdng ép coc phai dam bao cac cong viéc: cau coc va cau ddi

tai .
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can truc kato nk-200 :

can tryc tw hanh banh hoi
dan déng thuy lyc

1=10,28 -

§3%5-20
s o

FTZZ 4 - nm
23,6

Céc thong sb yéu cau :

+ Khi cau coc :
ch = Q4+ Qp=102.Q4=1020,3.03625=14T
Hye=H_+hy+h,+h3=(0,7+92)+05+6+10=174m

H,.-h.+h, L, _174-15+15

= +15=6,2m
v tgo tg75° a
H -h_ +h -
LyC: yc 'c 4:17,4l5+1,521812m
sina sin7%

+ Khi cau dbi tai :
Que=Qc+0Qw=1020.=10275=7,65T
Hyc=HL+ hi+ hy+h;= (0,7+3)+05+1+1=62m
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H.-h _+h -
yc c 4+r:6,2 1,5+15

R, = +15=316m
tga tg75
H -h +h -
L= Heho+h, _62-15+15 o,
Y sina sin7%

Tir nhitng yéu t6 trén ta chon can truc tu hanh & t6 din dong thuy luc NK-200 c6 cac
thong s6 sau:
+ Hang san xuat: KATO - Nhat Ban.
+ Strc Nang Qmax/ Qmin = 20/6,5T.
+ Tam véi Ryin/Rimnax = 3/12m.
+ Chiéu cao nang: Hpa = 23,6m.
Hmin = 4,0m.
+ Do dai can L: 10,28 + 23,6m.
+ Thoi gian thay ddi tim voi: 1,4phut.
+ Van téc quay can: 3,1 v/phut.

© © © ©
)
1le
e
1
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1le
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)
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) h-ing @icnam.yepcac mAt b»ng thic«ng Pp cac

ToLO 1:100
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7.1.6. Thoi gian thi cong ép coc
S6 luwong coc trong cac mong 1a:

-Mbng M1: 13 x 5= 65 coc
-Moéng M2: 13 x7 =91 coc
-Mdng M3: 13 x5 =65 coc
-Mong M4: 13 x5 =65 coc
-Mong TM1: 25coc
-Mong TM2: 25 coc

= Tong sb lugng coc can phai thi cong la:

N = 65+91+65+65+50 = 271 coc ( trong d6 du tinh 1a s6 coc can phai ép ¢ 18i cau

thang may 1a 50 coc ) = chiéu dai coc can ép.
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L= 5691 m . Theo dinh mac XDCB thi ép 100m coc gom ca cong van chuyén ,lip dung
va dinh vi can 3,6 ca.

Do d6 sb ca can thiét dé thi cong hét s6 coc cua cdng trinh: %xsﬁ =204 ca. Dé day

nhanh tién d¢ thi cong coc ta str dung 2 may ép lam viéc 3 ca 1 ngay. Sé ngay can thiét

la: % = 34.2 ngay. Lay tron 35 ngay.

7.1.7. Cac bwéc van hanh ép coc
1. Chuan bi ép coc
Nguoi thi cdng phai hinh dung dugc su phat trién cua luc ép theo chiéu sau suy tir
diéu kién dija chat.
Phai loai bo nhitng doan coc khong dat yéu cau ki thuat ngay khi kiém tra truéc khi
ép coc.
Trude khi ép nén tham do phat hién di vat, dy tinh kha nang xuyén qua cac 6 céc loac
ludi sét.
Khi chuan bi ép coc phai co day du béo céo khao sat dia chat cong trinh, biéu do
xuyén tinh, ban d6 cac cong trinh ngam. Phai c6 ban d6 bé tri mang ludi coc thudc
khu vuc thi cng, ho so vé san xuat coc.
Pé dam bao chinh xac tim coc ¢ cac dai méng, sau khi dung may dé kiém tra lai vj tri
tim mong, cot theo truc ngang va doc, tir cac vi tri nay ta xac dinh duoc vi tri tim coc
bang phuong phéap hinh hoc thong thuong.
2. Van chuyén va lap rap thiét bi ép.
Van chuyén va lap rap thiét bi vao vi tri ép. Viéc lip dung may duoc tién hanh tir
dudi chan dé 1én, dau tién dat dan sat-xi vao vi tri, sau d6 1ap dan may, bé may, doi
trong va tram bom thuy luc.
Khi lap dung khung ta ding 2 may kinh vi dat vudng goc dé can chinh cho cac truc
cua khung may, kich thuy luc, coc nam trong mot mat phang, mat phang nay vuéng
g6c véi mat phang chuan cua dai coc. Do nghiéng cho phép < 5%, sau cung 1a lap hé
thdng bom dau vao may.
Kiém tra lién két ¢ dinh may xong, tién hanh chay thir dé kiém tra tinh 6n dinh caa
thiét bi ép coc.
Kiém tra coc va van chuyén coc vao vi tri truéc khi ép coc.
3. Vach hudng ép coc.
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Huéng ép coc duoc thé hién trén ban vé TC- 01
Trinh tu ép coc trong mot mong duoc thé hién nhu hinh vé.
4. ép coc
Gin chat doan coc C1 vao thanh dinh hudng caa khung may.
Poan coc dau tién C1 phai duoc can chinh dé truc cua C1 tring véi truc caa kich di
qua diém dinh vi coc (Dung 2 may kinh vi dit vuéng goc véi truc cua vi tri ép coc).
Do léch tam khdng 16n hon 1 cm.
Khi ma trau ma sat ngam tiép xuc chat vai coc C1 thi diéu khién van dau ting dan &p
lyc, can chl ¥ nhitng doan coc dau tién khoang (3d = 0,9m), &p luc dau nén ting
cham, déu dé doan coc C1 cam sau vao I6p dat mot cach nhe nhang véi van téc
xuyén khong 16n hon 1 cm/s.

Khi phat hién thay coc nghiéng phai ding lai, can chinh ngay.
Sau khi ép hét doan C1 thi tién hanh Iap dung doan C2 dé ép tiép.
Dung can cau dé cau lap doan coc C2 vao vi tri ép, can chinh dé duong truc caa doan
coc C2 trung véi truc kich va duong truc C1, d6 nghiéng caa C2 khong qué 1%.
Gia tai 1én doan coc C2 sao cho ap luc & mat tiép xtc khoang 3+4 kg/cm?® dé tao tiép
xuc gitra bé mat bé téng cua hai doan coc. Néu bé tdng mat tiép xtc khdng chit thi
phai chén bang cac ban thép dém sau d6 méi tién hanh han ndi coc theo quy dinh cua
thiét ké. Khi han xong, kiém tra chat lvgng mdi han sau d6 méi tién hanh ép doan coc
C2.
Tang dan luc nén dé may ép c6 du thoi gian can thiét tao du luc ép thang luc ma séat
va luc khang cua dit ¢ miii coc dé coc chuyén dong.
Khi doan coc C2 chuyén dong déu mai tang dan &p luc 1én nhung van toc coc di
xudng khéng qua 2 cm/s cho téi khi ép coc xudng d6 sau thiét ké
Viéc ép coc dugc coi l1a két thic 1 coc khi :

- Chiéu dai coc dugc ép sau trong long dat khong nho hon chiéu dai ngan nhat quy
dinh la 20 cm.

- Lyc ép cudi cing phai dat tri s thiét ké quy dinh trén sudt chiéu sau xuyén
>3d=0,9 m, trong khoang d6 van toc xuyén < 1 cm/s

Chuy:

- Boan coc C1 sau khi ép xudng con chira lai mot doan cach mit dat 40+50 cm dé
dé thao tac trong khi han.
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- Trong qua trinh han phai gitr nguyén ap luc tac dung Ién coc C2
5. Xtr ly coc khi thi cong ép coc.
Do cau tao dia ting dudi nén dat khong ddng nhat cho nén trong qua trinh thi cong ép
COC S€ Xay ra cac truong hop sau:
- Khi ép dén d6 sau nao d6 ma chwa dat dén chiéu sau thiét ké nhung luc ép dat. Khi
d6 giam bot toe do, ting luc ép tir tir nhung khong 16n hon Pemax, NéU coc van khong
xudng thi ngung ép, bao cho chu cong trinh va bén thiét ké dé kiém tra va xir Iy.
- Phuong phap xt ly la st dung cac bién phap phu trg khac nhau nhu khoan phap,
khoan dan hoic ép coc tao 16.
- Khi ép coc dén chiéu sau thiét ké ma &p luc tac dung 1én dau coc van chua dat dén
ap lyuc tinh toan. Truong hop ndy Xay ra khi dat dudi gap 16p dat yéu hon, vay phai
ngung ép va bao cho thiét ké biét dé ciing xu ly.
Bién phap xu ly 1a kiém tra xac dinh lai dé noi thém coc cho dat ap luc thiét ké tac
dung 1én dau coc.
6. Nhat ky thi cong, kiém tra va nghiém thu coc.
MJi to may ép déu phai c6 so nhat ky ép coc.
Ghi chép nhat ky thi cong cac doan coc dau tién gom viéc ghi cao do day mong, khi
coc d3 cam sau tir 3050 cm thi ghi chi sb luc nén dau tién. Sau d6 khi coc xudng
duoc 1 m lai ghi luc ép tai thoi diém d6 vao nhat ky thi cong cling nhu khi luc ép
thay d6i dot ngot.
Pén giai doan cudi cung 1a khi luc ép c6 gié tri 0,8 gia tri luc ép gidi han téi thiéu thi
ghi chép ngay. Bit dau tir day ghi chép luc ép véi timg d6 xuyén 20 cm cho dén khi
xong.
Pé kiém tra kha ning chiju luc cua coc ép ta xac dinh sirc chiu tai cia coc theo
phuong phap thir tai trong tinh. Quy pham hién hanh quy dinh sb coc thir tinh >0,1%
tong so coc nhung khong it hon 3 coc. & day sb luong coc 1a 262 coc nén ta chon sb
coc thir la 3 coc 1a du.

7.1.8. An toan lao dong trong thi cong coc ép.

- Khi thi céng coc ép can phai huan luyén cho cong nhan, trang bi bao ho va kiém
tra an toan thiét bi ép coc.

- Chap hanh nghiém chinh qui dinh trong an toan lao dong vé str dung van hanh
kich thuy luc, dong co dién can ciu, may han dién, cac hé toi cap va rong roc
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- Céc khdi dbi trong phai duoc xép theo nguyén tac tao thanh khéi 6n dinh, khéng
dugc dé khéi ddi trong nghiéng, roi d6 trong qua trinh ép coc.

- Phai chap hanh nghiém chit qui trinh an toan lao dong & trén cao, phai c6 day an
toan thang sat 1&n xudng.

- Viéc sap xép coc phai dam bao thuan tién vi tri cdc mac budc cap dé cau coc phai
dung theo qui dinh thiét ké.

- Day cap dé kéo coc phai ¢ hé sé an toan > 6.

- Trudce khi dung coc phai kiém tra an toan, nguoi khéng ¢ nhiém vu phai ding
ngoai pham vi dang dung coc mot khoang céch it nhat bang chiéu cao thap cong thém
2m.

- Khi dit coc vao vi tri, can kiém tra k¥ vi tri ciia coc theo yéu cau kg thuat rdi moi
tién hanh ép.

7.2. Thi cong dat
7.2.1. Lwa chon phwong an dao dat hé mong:
Méng M1 : axb = 1.5x2 (m)
Mong M2 : axb = 1.5x2.4 (m)
Mong M3 : axb = 1.5x2.4 (m)
Mong M4: axb=1.5x2 m
Méng M5: axb=1.5x1.5m
Mong thang may MTM: axb = 3.2x3.2 (m)
H& dao phai c6 goc dbc tu nhién :véi sét pha, h >3,0m c6 i = 1,49, va day hd dao phai
mo rong hon so voi kich thude dai moi bén 1a 30 cm.

Ta c6 mat bang méng cong trinh nhu sau:
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Dya vao mit cat hd dao theo 2 phuwong nhu trén ta thay :
Ta thay dat con lai kha bé, do d6 khi thi cong dao ta thi cong ludn phan nay.
— Phuong 4n dao dit dé thi cong dai mong cho cong trinh 13 dao ao.

Tién hanh dao hé moéng thanh hai giai doan :

120



Giai dogn 1: Dung may dao thanh ao dén cao trinh -1,5 m.
Giai doan 2: Pao bang thu cong phan con lai + sira hé méng bang thi cong: Ta sta
dén cao trinh dé mong -2,05m.
7.2.2. Tinh toan khéi lwong dat dao:
Sau khi di c6 bién phap thi cong dao dat nhu trén ta tinh toan khéi lwong dét cho

tung giai doan :

fA—
.

—

®uo thi c«ng
®uo m, y

Thé tich dat dao duoc tinh theo cong thuc:

V, = %.[ab+ (c+a)(d+Db)+dc]

+ Khoi lugng dat dao bang may la:
Trong d6: H — Chiéu cao khéi dao H =2.4m
a, b — Kich thuéc day du6i axb = 21.19x40.45 m?
¢, d — Kich thuéc day trén cxd = 24.40x43.67 m*

Thay vao ta c6:

V, = % X[21.19X40.45 + (24.4 + 21.19) X(43.67 + 40.45) + 24.40X43.67] =2303m’®

+ Khéi luong dat dao bang thu cong 1a:
- Pao hd méng M1 :
Trong d6: H — Chiéu cao khéi dao H = 0,4 m.
a,b — Kich thudc day dudi axb = 2.6x2.1 m-.
¢, d — Kich thudc day trén cxd = 3.136x2.636 m?

Thay vao ta co:
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v, :0’—64x[2.6x2.1+(2.6+3.136)x(2.1+2.636)+3.136x2.636]
=2.73(m°)
Khéi dét toan bo mong M1 1a: V’,= 2.73x11 =30.03 m°.
- Pao hd méng M2 :
Trong d6: H — Chiéu cao khéi dao H = 0,4 m.
a,b — Kich thudc day dudi axb = 3x2.1 m%.
¢, d — Kich thude day trén cxd = 3.536x2.636 m*
Thay vao ta co:
04
6
=3.11(m’)

V, ==—x| 3x2.1+(3+3.5360) x(2.1+2.636) +3.536x2.636 |

Khéi dat toan bo mong M2 1a: V’5= 3.11x13 =40.43 m°.
- Pao hd méng M3 :
Trong d6: H — Chiéu cao khdi dao H = 0,4 m.
a,b — Kich thude day dudi axb = 2.6x2.1 m?.
¢, d — Kich thuée day trén cxd = 3.136x2.636 m*

Thay vao ta cé:

V, :0’—64x[2.6x2.1+(2.6+3.136)x(2.1+2.636)+3.136x2.636]
=2.73(m°)
Khéi dét toan bo mong M3 1a: V’,= 2.73x13 =35.59 m°.
- Pao hé méng M4 :
Trong d6: H — Chiéu cao khéi dao H = 0,4 m.
a,b — Kich thude day dudi axb = 2.1x2.1 m?,
¢, d — Kich thudc day trén cxd = 2.636x2.636 m?
Thay vao ta c6:
%
6
=2.25(m’)

V, =——x[ 2.1x2.1+(2.1+3.136) x(2.1+ 2.636) + 2.636x2.636 |

Khéi dit toan bo mong M3 1a: V’s= 2.25x13 =29.25 m*
Vay tong khdi luong dat dao bang tha cong cua cac hé mong 1a
Vg = 29.25+35.59+40.43+30.03=135.3m®
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( Ta phai trir di phan thé tich caa coc chiém chd).

Ta c6 thé tich coc chiém chd Ia:

V, = 271x0.25x0.25x0.4 = 6.775 m°,

= Vic=V’, -V, =135.3-6.775=128.525 m".

— Tong khéi luong dét phai dao 1a :

Vo =Vi + Ve = 2303 + 128.525 = 2431.5 (m°)
7.2.3. Chon may dao va van chuyén dat:

a. Chon may dao dat :

Chon may dao gau nghich vi may dao gau nghich c6 vu diém 1a dimg trén cao dao

xudng thap nén du gap nudc van dao duoc thich hop véi phuong 4n dao ao va do

cung cao do vai 6td van chuyén nén thi cong rat thuan tién.

Chon may dao c6 s hiéu 1a E0-3322A san xuat tai Lién X6 (cii) thudc loai dan

dong thuy lyc.
*)Céac thong so ki thuat ciia may dao:

- Dung tich gau q= 0,25 (m3)

- Bén kinh dao 16n nhat R=5(m)

- Bén kinh dao nhé nhat R=2,9(m)

- Chiéu cao nang I6n nhat H=22(m)
- Chiéu sau dao 16n nhat h=3,3(m)
- Chiéu cao may ¢ =2,46 (m)

- Thoi gian chu ki tck = 20s

-Tinh ndng suat may dao :

N = q.ki Nk T (m¥/h)

q :Dungtichgau: q=0,25 (m°) ;
ks : Hé sb day gau: ks = 1,1

k; : Hé 6 toi ctia dat: k,=1,2;
N S6 chu Ki 1am viéc trong 1 gio:

3600 3600

ch 9 ch E :16363

ck
Tck = tck.kvt.kquay = 20.1,1.1 = 22 (S)
ty : Thoi gian 1 chu ki khi goc quay ¢, = 90°, d6 dét tai bi ty =20s
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Ky : hé sb phu thudce vao diéu kién d6 dat cuia may xdc ky = 1,1
Keuay = 1 khi g < 90°

kig: Hé sb sir dung thoi gian ki, = 0,8

T: s6 gio 1am viéc trong 1 ca, T=8 h

N=04 .%.163,63.0,8.8 =384 m%lca

S ca can thiét 12 1847,302/384 = 4,8 ca.
Vay can 1am trong 5 ngay, mdi ngay 1 ca.
b. Chon & t6 van chuyén dat:
Dung loai xe ben KAMAZ ¢4 trong tai 6,5 tan, dung tich thung xe 1a 3,5 m°.

Tinh toan s6 chuyén va sé xe can thiét
-Thé tich dat dao trong 1 ca la: Vo= 384 m®

-Thé tich dat quy ddi: V, = kixVe = 1,2 x 384 = 460,8 m* ; (k= 1,2 hé s toi cua
dat)
- Khoang cach van chuyén dat bang 6 t6: | = 2x5 = 10 km

-Thoi gian van chuyén caa 1 chuyén 6 t6: t, = % ~ % =0,33h

-Thoi gian doi cua 6 t6 dé may dao d6 dat day thung xe:
t Vthungxe _ 3,5 _
> N/8 4608/8
Vay s6 xe can thiét 1a: n; = ty/t, = 5,5 chon 6 6 t6 van chuyén

0,06n

Sé chuyén xe can thiét trong 1 ca: Ny = Vo/Viungee = 460,8/3,5 = 132 chuyén
7.2.4. Chon huéng thi cong dat
huéng di chuyén ciia may dao, 6 to van chuyén dat duoc thé hién nhu trong ban vé
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xeben.KAMAZ

7.2.5. Pao dat bang thi cong.
Sau khi may dao da dao xong phan dat cua minh (sau 1,5m tinh tir c6t £0,00) ta tién

hanh dao thu cong.

- Dung cu dao: Xéng, cudc, mai, kéo cat dat.

- Phuong tién van chuyén: Dung xe cai tién, xe cat kit, thing, ...
Thi cong dao dat:

-Phan dat dao bang thi céng, nam trong pham vi 16p cat pha. Do vay khi thi
cong khdng can tang thém do am cho dat.

-V6i khéi lwong dat dao bang thu cong la 265,302 m® twong dbi nhiéu nén can
phai to chie thi cdng cho hop ly tranh tap trung ngudi vao mot chd, phan rd rang cac
tuyén lam viéc.

- Trinh ty ddo ta cling tién hanh nhu dao bang may, hudng van chuyén bé tri vuéng
goc véi hudng dao.
- Khi dao nhitng 16p dat cudi cung dé toi cao trinh thiét ké thi dao t6i dau phai tién
hanh 1am 16p 16t méng bang cat vang dam chac, béténg gach v dén do6 dé tranh xam
thuc cia moi truong lam phé va ciu tric dat.

7.2.6. C4c sw c6 thwong gip trong thi cong dat

125



- Pang dao dat, gap troi mua lam cho dat bi sut 16 xudng day mong. Khi tanh mua
nhanh chéng lay hét chd dat sap xubng, lac vét dat sap 1¢ can chira lai 15cm day hd
dao so véi cdt thiét ké. Khi boc bo lép dat chira lai ndy (bang thi cong) dén dau phai
tién hanh 1am Iop 16t méng bang bé téng gach v& ngay dén do .
- Can tiéu nuéc bé mit dé khi gap mua nude khdng chay tir mat xudng hd dao. Lam
ranh & mép hd dao dé thu nuée, phai ¢ rdnh quanh hd méng dé tranh nudce trén bé
mat chay xuéng hd dao .
- Khi dao gap "da mo coi nam chim" hodc khdi ran nam khong hét day mong thi phai
pha bo dé thay vao bang lép cat pha d4 dam rdi dam Ky lai dé cho nén chiu tai déu.
7.3. Bién phap thi cdng bé tdng mdng
7.3.1. Pha dau coc:

- Sau khi cong nhan 1am xong phan cong viéc dao dat thi tiép dén 1a cong doan xtr ly
dau coc. Pau coc phan nho 1én 0,55 m duoc dap bo 0,3 m va dugc han vao 4 doan
thép dé dam bao chiéu dai neo cia cot thép coc vao trong dai.
- Sau khi thi cong dao dat xong cac mbe danh dau vi tri tim truc coc, dai coc thuong
bi xé dich. Do vay ta phai tién hanh kiém tra lai, diéu chinh lai cho chinh xac, danh
dau tryc tiép trén bé tong 16t. Pay 1a khau mau chdt dé xac dinh tim truc cong trinh
sau nay cho nén ta phai tién hanh 1am va kiém tra hét sirc can than( xac dinh bang
may kinh vi).

7.3.2. Tinh khéi lrong bé téng
a. Bé tong 16t méng :

Dé tao I1&n 16p bé téng tranh nudc ban, ddng thoi tao thanh bé mat bang phang cho
cong tac cot thép va cong tac van khudn duoc nhanh chong, ta tién hanh d6 bé tong
16t sau khi da hoan thanh cong tac stra hd méng
- Bé tong 16t mong la bé tdng gach v& méac 100, duoc d6 dudi day dai va day giang ,
chiéu day 16p 16t 10cm va d6 rong hon so véi dai, giang 10cm vé mdi bén
- Bé tong dugc d6 bang thu cong va duge dam chat 1am phang . Bé téng 16t ¢o tac
dung dan déu tai trong trong tir méng xudng nén dat . Ding dam ban dé dam bé téng
16t

- Tong khéi luong bé tong 16t duoc xac dinh nhu sau:
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Cau kién Dai (m) |Réng(m) [Cao(m) |S6 cau kién [Thé tich(m3)
bai méng M1 3,3 2,0 0,1 26 17,16

bai mong M2 (1,7 2,5 0,1 11 4,675

bai mong M3 1,7 2,5 0,1 4 1,7

bai mong M4 (1,7 2,5 0,1 4 1,7

Giéng doc 94,3 0,6 0,1 1 5,658

Giang ngang |95 0,6 0,1 1 5,7

bai méng TM1|3,4 3,4 0,1 1 1,156

bai méng TM2|3,4 3,4 0,1 1 1,156

Téng cong 38,905

b. Bé tong dai, giang mong :

Cau kién Dai (m) [Rong(m) [Cao(m) [S6 cau kién |Thé tich(m3)
bai méng M1 |3,1 1,8 1,2 26 174,096

bai moéng M2 (2,3 15 1,2 11 45,54

bai méng M3 (2,3 15 1,2 4 16,56

bai mong M4 (2,3 15 1,2 4 16,56

Giang doc 94,3 0,4 0,6 1 22,632
Giang ngang |95 0,4 0,6 1 22,8

bai mong TM1|3,2 3,2 1,2 1 12,288

bai mong TM2|3,2 3,2 1,2 1 12,288

Tong cong 322,764
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7.3.3. Lwa chon phwong phap thi cong bé tong :
Hién nay cd ba dang chinh vé thi cong bé tong :
- Thu c6ng hoan toan.
- Ché tron tai chd.
- Bé tong thuong pham.

Thi cdng bé téng thi céng hoan toan chi ding khi khéi luong bé tdng nho va phd
bién trong khu vuc nha dan. Nhung diing vé mat khdi lugng thi dang nay lai 1a quan
trong vi co dén 50% bé tong dugc dung 14 thi cong theo phuong phap nay. Tinh trang
chat luong cua loai bé tdng nay rat that thuong va khong duoc theo dbi, xét vé khia
canh quan ly.

Viéc ché tron tai chd cho nhiing cong ty co du phuong tién ty thanh lap noi chira tron
bé tdng. Loai dang nay chi yéu nham vao céc cong ty Xay dung quéc doanh da co
tén tudi. Mot trong nhiing Iy do phai to chirc theo phuong phap nay 1a tiéc ré may
mac san cd. Viéc t6 chuc tu san suat bé tong c6 nhiéu nhuoc diém trong khau quan ly
chat lwong. Néu mudn quan Iy tét chat luong, don vi st dung bé téng phai dau tu hé
théng bao dam chat lugng tot, dau tu kha cho khau thi nghiém va c6 ddi ngii thi
nghiém xung dang.

Bé tong thuong pham dang dugc nhiéu don vi str dung tét. Bé tong thwong pham ¢
nhiéu wu diém trong khau bao dam chét luong va thi cng thuan loi. Bé tong thuong
pham két hop voi may bom bé tong 13 mét to hop rat hiéu qua.

Xét riéng gia theo m3 bé tong thi gia bé tong thuong pham so véi bé tong tu ché tao
cao hon 50%. Néu xét theo tong thé thi gia bé tong thuong pham chi con cao hon bé
téng tu tron 15+20%. Nhung vé mit chat lugng thi viéc st dung bé téng thuong
pham hoan toan yén tam. Tir nhan xét trén ta chon phuong phap thi cong nhu sau :

- Bé tong 16t c6 khdi lugng khdng 16n(38,905 m®) va khong doi hoi chat lwong cao
nén ta co thé sir dung may tron tai cong trudng dé thi céng thu cong.

- Bé tong dai va giang mong doi hoi chat lugng cao, khéi lwong bé téng can thi
cong 16n V = 303,1 m® nén ta chon bé tong thuong pham 1a hop 1y hon ca.

7.3. 4. Chon may thi cong bé tong dai, giaing mong.
a. May tron bé tong 16t mong
Chon may tron tu do (loai hinh nén cut) c6 ma hiéu S-3021 c6 céc thdng sé ki thuat
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sau.

. .. | Nquay . Trong
Vthung |V xuat Ne Dai Rong Cao
wonqiy |ticugity |12 ewy [y [y Ty |
ron(ii leulll m m m
) ' hat) (M)
1200 800 17 13 3,725 | 2,73 2,526 | 3,945

Tinh ning suat may tron.
N =V,.K, Ny K,
Trong do:
- V. thé tich xuét liéu caa may tron.
- Kx.: hé s xuit liéu bang 0,65+0,7 khdi tron bé téng.
- Ng: s6 mé tron trong mot gio.

3600

N ck
tck

tCk= t4s vaot tiron T+ Las ra(QiAY)
chon 4 vao= 20(S)
tasra = 15(S)
tron = 120(S)
tck= 20+15+120= 155(s)
— S6 mé tron trong 1h

3600 )
=——=232 (me
ck 155 ( )

Kig: hé s6 str dung thoi gian 0,7+0,8

= Niang suét ciia may tron : N =0,8.0,65.23,2.0,7 =8,4(m*/h)

Thoi gian dé tron khéi lugng bé tong 38,905 (M3) t = _329;05:

Chon thoi gian thi cong bé téng 16t la 1 ngay
b. My bom bé tong :

4,6(h)
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- Sau khi van khuon méng dugc ghép xong tién hanh d6 bé tong cho dai mong
va giang mong. Vi khéi lugng bé tong (322,764 m®) kha 16n ta dung may bom bé
tong dé d6 bé tdng cho mong.

Chon may bom bé tong Putzmeister M43 véi cac thong s ky thuat sau:

Bom cao Bomngang | Bom sau Dai (xép lai)
(m) (m) (m) (m)
42,1 38,6 29,2 10,7

Thong s6 ky thuat bom:
Luu luong | &p suat Chiéu dai xi | Buong kinh xi
(m®/h) bom lanh (mm) | lanh (mm)
90 105 1400 200

- Uu diém cua viéc thi cong bé tdng bang may bom 1a v6i khéi luong 16n thi thoi
gian thi cong nhanh, dam bao k¥ thuat, han ché dugc cc mach nging, chat luong bé
tong dam bao.
c. Xe van chuyén bé tong thuong pham :

- M4 hiéu 6t6 KAMAZ - 5511 c6 cac thong sb ki thuat nhu sau :
Kich thuéc gigi han: - Dai 7,38 m

-Rong 2,5 m
-Cao 3,4 m
Dung tich [Loai  |Dung Cong |Tocdd [Po cao [Thoi gian |Tronglugng
Thoang |6t |tich suit  |Quay  |d6 phéi |dé bé bé tong
tron Thing |dong colthing  |liéu vaoltdng ra  |ra(tan)
(m®) nwéc  |(W)  |tron (cm)  |(phat)
(m®) (v/phut)
6 KamAZ|0,75 40 9-145 3,62 10 21,85
- 5511
Tinh toan sb xe tron can thiét dé do bé tong:
ap dung cong thtc : n= QT”HX(§+T)
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Trong do:
n : S6 xe van chuyén.

V : Thé tich bé téng mdi xe ; V = 6m*

L : Poan dudng van chuyén ; L=10 km

S: Tdc do xe ; S =30+35 km

T : Thoi gian gian doan ; T=10s

Q : Ning suit may bom ; Q =90 m*h.

= n= @(EJFE) = 6 xe
6 35 60

Chon 6 xe dé phuc vu cong tac d6 bé téng.

S6 chuyén xe can thiét dé a6 bé tdng méng 1a : 322,764/6 = 53,8 chuyén

chon 54 chuyén
d. May dam bé tong :

- Bam di : Loai dam st dung U21-75.

- Pam mit : Loai dam U7.

Cac thong so6 cua dam dugc cho trong bang sau:

Cac chi s6 Ponvi |U21 u7
tinh

Thoi gian dam bé tong giay 30 50

Ban kinh tac dung Cm 20-35 20-30

Chiéu sau lop dam Cm 20-40 10-30

Nang suat:

- Theo dién tich dugc dam m?/gid | 20 25

- Theo khéi luwong bé téng m°/gio |6 5-7
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Xe VEn chuyOn b2 t«ng th- -ng phEm

kamaz-5511

+thing trén 6 m3
+dung t¥hthing n-ic:0.75m3
+c«ng xuEt:40w

+théigian ®) t«ng r a: 10p

+téc ® quay thing tr én 9-14,5v/p

+trang l-17ng b2 t«ng r a 21,85

I

O
(O30

may bom bé tong Putzmeister M43

th«ng sé& ki thuEt m, y b-m

put zmeister m43:

+b-mcao : 49.1 m
+b-mngang: 38,6 m
+b-ms®©u : 29,2 m

+n"ng suBEt ki thuEt :

+ . pluc b-m:
+®-éng k¥vh xilanh

+hpnh tr nh pitt«ng :

45 m3/h
150 bar
200 mm
1400 mm

7.3.5. Mot s6 yéu cau ky thuit cia bé tong thwong pham

a. Chat luong
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Vita bé tong bom 1a bé tong dwgc van chuyén bang &p luc qua dng ctiing hoic 6ng
mém va dugc chay vao vi tri can d6 bé tong. Bé tong bom khong chi doi hoi cao vé
mit chat lvgng ma con yéu cau cao vé tinh d& bom. Do d6 bé tong bom phai dam bao
CAC YU Cau sau

- Bé tong bom duoc 12 bé téng di chuyén trong dng theo dang hinh tru hoic thoi bé
téng, ngan cach véi thanh éng 1 16p boi tron. Lp boi tron nay 1a 16p vira gom xi
mang, cat va nudc.

- Thiét ké thanh phan hdn hop cua bé tdng phai dam bao sao cho thoi bé téng qua
dugc nhiing vi tri thu nho ciia duong 6ng va qua duoc nhitng duong cong khi bom.

- HN hop bé tong bom c6 kich thuéc téi da cua cbt lidu Ion 1a 1/5 - 1/8 duong kinh
nho nhét cua dng dan. Bi véi ¢t liéu hat tron co thé I18n téi 40% dudng kinh trong
nhé nhat cia 6ng dan.

- Y&u cau vé nudc va do sut cta bé tong bom c6 lién quan véi nhau va dugc xem la
mot yéu cau cuc ky quan trong. Luong nudc trong hdn hop ¢6 anh huéng téi cudng
d6 hoic do sut hoic tinh dé bom ciia bé tong. Luong nudc tron thay doi tuy theo c&
hat t6i da cua cot liéu va cho timg d6 sut khac nhau cua ting thiét bi bom. Do d6 dbi
Véi bé tong bom chon dugce do sut hop 1y theo tinh nang cta loai may bom st dung
va gitr duoc do sut d6 trong qua trinh bom 1a yéu té rat quan trong. Thong thuong doi
véi bé tong bom do6 sut hop ly 1a 10 - 14 cm.

- Viéc sir dung phu gia dé tang d6 déo cho hdn hop bé tong bom 1a can thiét boi vi
khi chon dugc 1 loai phu gia pht hop thi tinh dé bom ting 1én, giam kha ning phan
tang va do boi tron thanh ng ciing tang 1én.

- Bé tong bom phai duoc san xuat voi céc thiét bi co day chuyén céng nghé hop 1y dé
dam bao sai s6 dinh lwong cho phép vé vat liéu, nudc va chat phu gia sir dyng.

- Bé tong bom can duoc van chuyén bang xe mix (xe tron) tir noi san xuat dén vi tri
bom, dong thoi diéu chinh téc do quay caa thing xe sao cho phli hop véi tinh ning
ky thuat cua loai xe str dung.

- Bé tong bom ciing nhu céc loai bé tdng khac déu phai c6 cap phdi hop ly moi dam
bao chat luong.

- Hon hop bé téng dung cho cdng nghé bom bé téng can ¢6 thanh phan hat phi hop
véi yéu cau ky thuat cua thiét bi bom, dic biét phai co d6 luu dong on dinh va dong
nhat. P sut cua bé tong thuong 12 16n va phai da déo dé bom duoc tét, néu kho s&
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khoé bom, dé bi tic dng va ning xuat thap, hao mon thiét bi. Nhung néu bé téng nhao
qua thi d& bj phan tang, va tén xi ming dé dam bao cuong do.

B& tdng ma cdng trinh sir dung 1a bé tdng thwong pham mac 300, d6 sut 12+1, da
1x2.

Trong qua trinh d6 bé téng ct mdi mot chuyén xe chd bé tong ta lai kiém tra do sut
cua no. Viéc kiém tra do sut cua bé tong dugc tién hanh bang moét dung cu thir hinh
nén cut hdn hop bé tdng vai kich thude dudng kinh day trén 100 mm, duong kinh
day dudi 200 mm, chiéu cao 300 mm

b. Van chuyén bé téng

Viéc van chuyén bé tong tir noi tron dén noi d6 bé tdng can dam bao:

- Str dung phuong tién van chuyén hop 1y, tranh dé bé téng bi phan tang, bi
chay nudc xi mang va bj mat nuge do nang, gio.

- Str dung thiét bi, nhan luc va phuong tién van chuyén can b tri pha hop véi
khoi luong, tée do tron, d6 va d¢am bé tong.

7.3. 6. Cong tac cot thép
a. Yéu cau k¥ thuat
Gia cong:

- C6t thép trude khi gia cong va trude khi d6 bé tong can dam bao: Bé mat
sach, khong dinh bun dét, khdng ¢ vay sat va céc 1op gi.

- Cét thép can duoc kéo, udn va nan thang.

- Cét thép dai moéng duoc gia cdng bang tay tai xuwong gia cong thép cua cong
trinh . St dung vam dé udn sat. Str dung san hoic cua dé cat sat. Cac thanh thép sau
khi chat xong duoc budc lai thanh bo ciing loai 6 danh dau sb hiéu thép dé tranh
nham lan. Thép sau khi gia cong xong dwoc van chuyén ra cong trinh bang xe cai
tién.

- C4c thanh thép bi bep , bi giam tiét dién do 1am sac hoac do cac nguyén nhan khéc
khong vuot qua gidi han duong kinh cho phép 1a 2%. Néu vuot qué gigi han nay thi
loai thép d6 duoc su dung theo dién tich tiét dién con lai.

- Cat va udn cét thép chi duoc thuc hién bang cac phuong phéap co hoc. Sai s6 cho
phép khi cat, udn lay theo quy pham.

- N&i bugc cét thép:

+ Viéc ndi budc cdt thép: Khdng ndi & cac vi tri co ndi luc 1on.
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+ Trén 1 mit cat ngang khdng qua 25% dién tich tong cong cét thép chiu luc dugc
ndi, (voi thép tron tron) va khong qua 50% ddi véi thép gai.
+ Chiéu dai néi budc cbt thép khdng nho hon 250mm vai cbt thép chiu kéo va khong
nhé hon 200mm cét thép chiu nén va dugc lay theo bang caa quy pham.
+ Khi ndi budc cét thép viing chiu kéo phai dugc udn moc(thép tron) va khong can
uén mac véi thép gai. Trén cac méi ndi budc it nhat tai 3 vj tri.

Lap dung:
- Céc bo phan lap dung trudc khdng gay tré ngai cho bo phan Iap dung sau, can co
bién phap 6n dinh vi tri cot thép dé khdng gy bién dang trong qua trinh d6 bé téng.
- Theo thiét ké ta rai 16p ct thép dudi xudng trude sau do rai tiép 16p thép phia trén
va budc tai cac nit giao nhau caa 2 16p thép. Yéu cau I1a nat budc phai chic khong dé
cot thép bi léch khoi vi tri thiét ké. Khong dugc budc bo nit.
- Cét thép duoc ké 1én cac con ké bang bé tong mac 100 # dé dam bao chiéu day I6p
bao vé. Cac con ké nay c¢o kich thude 50x50x50 duoc dat tai cac goc cua méng va &
giita sao cho khoang cach giira cac con ké khéng Ion hon 1m. Chuyén vi cia ting
thanh thép khi lap dung xong khong duoc 16n hon 1/5 duong kinh thanh 16n nhat va
1/4 duong kinh caa chinh thanh 4y. Sai s6 d6i véi cét thép mong khong qua + 50 mm.
- Céc thép cho dé lap dung cot phai dugc lap vao trude va tinh toan do dai cho phai
> 25d.
- Khi c6 thay doi phai bao cho don vi thiét ké va phai dugc sy ddng y méi thay doi.
- Cét thép dai mong duoc thi cdng truc tiép ngay tai vi tri cua dai. Cac thanh thép
duoc cat theo ding chiéu dai thiét ké, ding chang loai thép. Ludi thép day dai 1a ludi
thép budc véi nguyén tac giéng nhu budc cdt thép san.
+ Dam bao vi tri cac thanh.
+ Pam bao khoang céch gitra céc thanh.
+ Pam bao su on dinh cta ludi thép khi do bé téng.
- Sai léch khi lap dung cét thép lay theo quy pham.
- Van chuyén va lap dung cét thép can:
+ Khong lam hu hong va bién dang san pham cét thép.
+ Cét thép khung phan chia thanh b phan nho pht hgp phuong tién van chuyén,
b. Giacong
- Cit, udn cbt thép dung kich thudc, chiéu dai nhu trong ban V.
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- Khi cit thép can chl y cit thanh dai trudc, ngén sau, dé giam téi da lugng thép thura.
c. Lip dung
Xéc dinh tim dai theo 2 phuong. Lap dung cét thép truc tiép ngay tai vi tri dai mong.
Trai c6t thép chiu luc chinh theo khoang cach thiét. Trai cét thép chiu luc phu theo
khoang cach thiét ké. Dung day thép budc lai thanh 1ué6i sau d6 1ap dung cét thép cho
cua dai. Cét thép gidng duoc to hop thanh khung theo ding thiét ké dua vao 13p dung
tai vi tri van khuon.
Dung cac vién ké bang BTCT c6 gan rau thép budc dam bao dung khoang céch ay,.
d. Nghiém thu cét thép
+ Trudc khi tién hanh thi cdng bé téng phai lam bién ban nghiém thu cét thép gom
co:
- Cén bo ky thuat cua don vi chii quan truc tiép quan ly cong trinh(Bén A) - Céan bo
ki thuat caa bén tring thau(Bén B).
+ Nhitng noi dung co ban can caa cong tac nghiém thu:
- budng kinh cot thép, hinh dang, kich thuéc, méc, vi tri, chat lugng méi budc, sb
lugng cbt thép, khoang cach cbt thép theo thiét ké.
- Chiéu day 16p BT bao vé.
+ Phai ghi & ngay gi¢ nghiém thu chét luong cbt thép - néu can phai sira chita thi
tién hanh ngay trudc khi do BT. Sau d6 tat ca cac ban tham gia nghiém thu phai ky
vao bién ban.
+ Ho so nghiém thu phai duogc luu dé xem xét qué trinh thi cong sau nay.

7.3.7. Cong tac van khuon dai mong
Sau khi dao ho moéng dén cao trinh thiét ké, tién hanh d6 bé tong 16t mong, dat cot
thép dé mong, sau d6 1a ghép van khuon dai mong va giang mong. Cong tac ghép van
khuon dugc tién hanh song song véi cong tac cot thép.
a. Chon loai van khuon sur dung
Van khuén kim loai do cong ty NITETSU cua Nhat Ban ché tao.
Bo6 van khudn bao gém :
- Céc tim khuén chinh.
- Céc tam goc (trong va ngoai).
CAac tam van khuon nay dugc ché tao bing ton, co sudn doc va sudn ngang day
2,8mm, mat khubn day 2mm.
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- Céc phu kién lién két : moc kep chir U, chét chix L.
- Thanh chéng kim loai.
Uu diém caa bo van khudn kim loai:
- C6 tinh "van niang" duoc lap ghép cho cac d6i tuong két cau khac nhau: méng khoi
I&n, san, dam, cot, bé ...
- Trong luwong cac van nho, tim niang nhat khoang 16kg, thich hop cho viéc vén
chuyén lap, théo bang tha cong.
- Bam bao bé mat van khudn phang nhan.
- Kha ning luan chuyén duoc nhiéu lan.
Bang dic tinh k¥ thuat cua tim khudn phang

Rong Dai Cao Modmen quan | Mdmen khang
(mm) (mm) (mm) tinh (cm?) udn (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

() ) a1 2 %%

o o o/l o o o o /l o o /l o

NN

o

Tam van khudn phang

111/ 1910110177777/ 77

Tam van khudn géc trong

SRS
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Tam van khudn goc ngoai

Bang dic tinh k§ thuat tim van khudn goc

Kiéu Rong (mm) Dai (mm)
150150 1800
150150 1500
Tam khuon 150x150 1200
goc trong 100x100 900
100x150 750
100x150 600
100x100 1800
100x100 1500
Tam khuon 100x100 1200
goc ngoai 100x100 900
100x100 750
100x100 600

7.3.8. Thiét ké van khudn dai mong
a.Van khuén mong:
Do méng ¢c6 chiéu cao 120cm nén ta chon van khuon dang, chon loai van ¢ chiéu
dai 1,4m doan thira 20 cm dé tranh cho BT bi trao ra ngoai ,van khuon dai dugc
t6 hop nhu sau
bai moéng c6 kich thudc: 1,5x2,3x0,9 m; 1,8x3,1x1,2 m; 3,2x3,2x1,2 m;
- & 4 goc, dung 4 tim khuon goc ngoai ¢ kich thude : 10x10x120cm.

- Canh dai dUng cé&c tAm van khudn phang (20x140)cm, nhitng chd

con thiéu ghép thém tam c6 kich thuéc (10x60)cm va (15x75)cm.
wh
b. Céc luc ngang tac dung vao van khuén
ap luc ngang tdi da cua vira bé tong tuoi
P", = n.y.H = 1,3.2500.0,7 = 2275 (KG/m?)
Mt khac khi bom bé tong bang may thi tai trong ngang
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tac dung vao van khuon sé la

PY, = 1,3.400 = 520 (KG/m?
Tai trong ngang tong cong tac dung vao van khudn sé la

P" = P", + P, = 2275 +520 = 2795 (KG/m?)
Do van khudn c6 chiéu rong 20cm nén lec phan bé trén 1m dai van khudn sé 1a

q" =P" 0,2 = 2795.0,2= 559 (KG/m)

c. Tinh khoang cach gitra nep ngang
Dy tinh duing cac thanh chéng xién va dung chéng d& cac nep ngang. Nhitng thanh
nep dimg nay d& cac thanh nep ngang.
Goi khoang cach gitra cac suon ngang 1a Iy, coi van khudn thanh méng nhu dam lién
tuc vai cac gdi tua 1a suon ngang. M6 men trén nhip caa dam lién tuc 13

qtl 2
Mmax = 105” < RW

Trong do6 :
R: cuong do cua van khudn kim loai R = 2100 (KG/cm?)
W: M6 men khang uén caa van khuén, véi bé rong 20 cm ta co

W= 4,42 (cm®)
L < \/10.Rt>t.w _ \/10.21004,42 - 128,86 (cm) 11 maxe 5T
q 559 . |
Thuc té ta nén chon I, = 60cm. )
Ta can kiém tra lai d6 vdng cua van khudn thanh méng : o] < o
- Tai trong dung dé tinh vdng caa van khudn : O I:max_ o
q° = 559/1,3 = 430 (KG/m) O
- b6 vong f duoc tinh theo cong thirc : of | P
3 qt°|4 Mmax= %2
~ 128E.J . ..
Trong d6: E : M6 dun dan hoi caa thép: T
E = 2,1. 10° kg/cm* J : Md men quén tinh ciia mot tim Van
J=20,02 cm*
_ 4,3.60" - 0,01 (cm)
12821.10°.2002

- Bo vong cho phép :
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1 1
[f] 200" = 200 60 = 0,15 (cm)

Tathdy : f <[f], do d6 khoang céch gitra cac sudn ngang bang 60 cm 1a thoa méan.
d. Tinh kich thudc nep ngang
Chon khoang céch gitta cac nep dtng 1a 80cm. Dé tinh toan kich thuéc nep ngang ta coi nep
ngang 1a dam don gian, nhip 0,8 m ma gdi twa 1a hai thanh nep dang, chiu luc phan phéi
déu.
Luc phan bé trén 1m dai thanh nep 12 :
q" =2795.0,6 = 1677 (KG/m)
M& men max trén nhip :

_ql? 167708
8 8

Minax = 134,16(KG.m)

Str dung g6 nhém V dé l1am
thanh nep. Chon thanh nep bang

gd c6 tiét dién chir nhat ¢6 1,2.b=h ]

thi canh tiét dién s& Ia; \

_al”
../ 6M 3\/6.13416:7’6(Cm) M, = %1
1,2.150

RIDH

Vay ta lay kich thudc thanh nay 1a 10x10 cm

Kiém tra lai do vdng cua thanh nep ngang
- Tai trong dung dé tinh vong cua van khuén :

g° = (2500.1,2 + 400).0,6 = 2040 (KG/m)
- b6 vong f duoc tinh theo cong thuc :

: 5qC|4
384E.J

Voigdtach:

E=1,1.10° KG/cm?;

_ bh® _10.10°

=833,3cm*
12

J
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5.204.80

= =0,12 (cm
38411.10°.8333 (cm)
- B vdng cho phép :
1, 1 _
[f] = —400I = —400.80 0,2 (cm)

Tathdy : f <[f], do d6 xa gd chon : bxh =10x10 cm la bao dam.
e. Tinh kich thuéc nep dung
Kich thudc thiét dién cac thanh nep dung ciing dugc chon nhu thanh nep ngang
bxh=10x10 cm
7.3.9. Thiét ké van khudn giang moéng
a. Van khuén giang
Giang moéng c6 kich thuéc (30x80)cm nén ta dung 2 tam véan khudn ngang cd kich
thude (40x180x5,5)cm dé 1am van khudn thanh giang
b.Cac luc ngang tac dung vao van khudn
*ap luc ngang tdi da cua vira bé tong tuoi :

P, = n.y.H = 1,3. 2500.0,8 = 2600 (KG/m?)

'
Tai trong bom bé tong tac dung vao van khuon sg la:
PY, = 1,3. 400 = 520 (KG/m?)
Tai trong ngang tong cong tac dung vao van khuon sé& 1a :

P" = P", + P", = 2600+520=3120 (KG/m?)
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Do van khuén cd chiéu rong 30cm nén luc phan bé trén 1 m dai van khuén s& la g = P*.
0,3 =3120*0,3= 936 (KG/m)

c. Tinh khoang céch gitra cac nep dung

Du tinh chdng 1 Ié6p dung céc thanh chdng ngang va chéng xién d& cac nep ding, nhitng

nep dimg do cac van.

Goi khoang cach gitra cac nep dung 1a |4, coi van khudn thanh méng nhu dam lién tuc véi
c4c goi tua 1a nep dang.
M6 men trén nhip cua dam lién tuc 13 :

2
tt-|n®

-9
Max = < RW
max 10

Trong do :
R: cudng do cua van khuén kim loai R = 2100 (KG/cm?)
W: M6 men khang udn caa van khudn, vai bé rong 30cm ta co

W=6,55 (cm?)

L < \/lo.R.W_ \/10.21006,55 _ 118 (cm)

qt 9,88
Thuc té ta nén chon I, = 80cm.
Ta can kiém tra lai ¢6 vong cua van khuén thanh moéng :
- Tai trong dung dé tinh véng cta van khuon :

q° = (2500.0,8 + 400).0,3 = 720 (KG/m)
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- b6 vong f duoc tinh theo cong thuc :

qcl4
128E.J

Trong do:
E : M6 dun dan hoi cua thép: E =2,1. 10° kg/cm?
J: M6 men quén tinh caa mot tim van
J =28,46cm”

7,2.80*

= . =0,0386 (cm)
128.2,1.10°.28,46

- B vdng cho phép

1 1
= —I1=—>-80=0,2 (cm
I 400 400 (cm)

Tathay : f <[f], do d6 khoang cach giita cac swon ding bang 80 cm la thoa man.
d. Tinh kich thudc suon do van
Lyc phan bé trén 1m dai thanh nep ding la
q" = 3120.0,8 = 2496 (KG/m)
M®& men max trén nhip :

12 2496.0,82
I\/Imax: q8 =

=199.68 (KG.m)

Str dung gd nhom V dé lam thanh nep ding.

Chon thanh suon bang gd c6 tiét dién chir nhat vai 1,2.b=h, thi canh tiét dién s& 1a:

L[ OM _ [619968 _ g,
1251, \ 12.150

Vay ta lay kich thuéc thanh nay 1a 9x9 cm
Kiém tra lai d6 vdng cua thanh nep dung

- Tai trong dung dé tinh véng cta van khuon :
o = (2500.0,8+ 400).0,8 =1920 (KG/m)

- b6 vong f duoc tinh theo cong thuc :

_ 5qcl4
384E.J

143



Vi go ta co :

E=1,1.10° KG/cm?:

3 3
3= PN 99" _5p6 75 em?
12 12 Van san Xa
) c.t 900 go
384.11.10°.546.75 X X
) , | 150 | 600 | 150
- Do vong cho phép : - -
. . Cidu tao san
(1= 255" =25580 = 0.2 (cm) cdng tac

Tathay : f <[f], do d6 xa g chon : bxh=9x9 cm la bao dam.
e) Tinh toan san cong tac
Dung van g nhém V day 3 cm ke 1én cac thanh xa go.
Tinh toan van san
Tinh toan vén san | | N

Tai trong tac dung Ién van khuon san.

VA
- Tai trong do nguoi va dung cu thi céng. | 50 o0 {woj
.= 1,3.250 = 325 kG/m?
' T D M
- Trong luong ban than van san ~ |
0p= 600.0,03.1,1 = 19,8 kG/m? EECH 600 /150[

Tong tai trong tac dung 1én san cong tac So dd tinh san

0= Qi+ 0, = 325 + 19,8 = 344,8 kg/m’ cdng tac

Cit mot dai ban rong 1m dé tinh toan tai trong tac dung Ién dai ban 1a :
"= q.1= 344,8.1= 344,8 kg/m
Chon bé rong san cong tac 12 0,9 m.
So d tinh toan : Coi van khudn san cong tac nhu dam don gian chiu tai trong phan bé déu
12 g", hai goi tua 1a vi tri cAc xa go. Chon khoang céch giira hai xa g6 1a 1,;= 0,6 m.
Pé thién vé an toan ta tinh mé men giia nhip nhu dam don gian :
ql® 3448.0,6°
5
M6 men udn cho phép cua gé :

I\/Imax: = 15,52 kG.m
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1.0,03

Mgs=0sW= 150.10"%, =194 kG.m

Theo diéu kién bén : M., < Mgs = Van san cong tac du kha nang chiu luc
Kiém tra van san theo diéu kién bién dang :
Tai trong tiéu chuan tac dyng I&n 1m van san:
q°=q*+ q =250 +18 = 268 kG/m
Do vbng cho phép : [f] = iI :i.GO = 0,24 cm
250 250

5 gi* 5 2686012
384 EJ 38411.10°.10033

Diéu kién bién dang f < [f], van san thoa man diéu kién bién dang.

Do vong thuc té : f =

=0,018 cm

Vay vai kich thudce da chon 1a hop 1y va dua vao st dung.

Tinh toan xa go d& van :

Theo diéu kién bén 9
+So dd tinh : coi xa g 1a cac dim don gian hai TRERRRARRNEN
khop vai cac gdi tu 1a vi tri cac cay chong, chonxa Ic ”ﬁ%
¢6 tiét dien 100x120 mm. s

Tai trong tac dyng Ién xa go bao gom : M

- Trong lugng san cong tac truyén vao

0r = ".0,45 = 344,8.0,45 = 155,2 kG/m
- Trong lugng ban than xa go

g, =600.0,1.0,12.1,1 = 7,92 kG/m
- Tong tai trong tac dung vao xa go la :

qt=q; + g, = 155,2 + 7,92 = 163,2 kG/m

ql*
M6 men uon : M; = ?

M6 men uén cho phép tac dung I1én xa go

2
M, = 6g5.W = 150.10%, % =200 kG.m

Theo diéu kién bén ta co :
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= =313 m
qt 1632

véi |- khoang céch gitra hai cay chdng xa g, chon I, =3 m

|\/|1<|\/|2:>|CS\/8.M2 :\/8'200

Tinh ton xa go theo diéu kién bién dang.
iIC :i.SOC =12cm
250 250

tai trong tiéu chuan tac dung Ién xa gé.

Do vong cho phép : [f] =

0= q°+ q'°= 268.0,45 + 7,2 = 127,8 kG/m

5 g°lf 5 1278300%.12
384 EJ 3841110°.1012°

khoang cach chon thoa man kha nang chiu luc va diéu kién bién dang nén ta dwa vao sir

Do vong thuc té : f =

=0,85cm< [f] =1,2cm. Vay

dung.
Xa go duoc ké 1én hé thdng gido Pal nén khdng can kiém tra kha nang va diéu kién bién
dang cua cay chong.
7.3.10. Thi cong lap dwng van khudn méng, giang mong
- Thi cdng lap cac tim van khudn kim loai lai, dung lién két 1a chot U va L.
- Tién hanh lap c4c tim nay theo hinh dang két ciu méng, tai cac vi tri géc ding
nhitng tAm goc trong.
- Tién hanh lip céc thanh chéng cung cac sudn d& van bang go.

- Thi cong ldp c4c tim van khudn kim loai lai, dung lién két 1a chét U va L.

- Tién hanh Iap cac tim ndy theo hinh dang két cAu méng, tai céc vi tri goc dung
nhitng tim gdc trong.

-Tién hanh lap cac thanh chong kim loai ciing cac swon d& van bang go.

-Pé thuan tién cho qua trinh lap ghép, Coffa dai coc dugc lap sin thanh tirng mang
viing chic theo thiét ké & bén ngoai ho moéng. va dung can cau két hop vai thu cong
dé dua van khudn xuong hé mong. Déi véi van khuon dai mong cé thé két thanh céc
mang kich thudc 2,3x1,5m ; 1,8x3,1m;3,2x3,2m...

- Khi cau lap chl y nang ha van khuén nhe nhang, tranh va cham manh gay bién
dang cho van khuon.
- Can cr vao méc tric dac trén mat dat, cang day 1ay tim va hinh bao chu vi cua

tung dai.
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- C6 dinh c4c tim mang vé6i nhau theo dung vi tri thiét ké bang cac day ching,
neo va cay chbng.
- Tai céc vi tri thiéu hut do mé duyn khac nhau thi phai chén bang van g c6 do
day téi thiéu 1a 40mm.
- Trude khi d6 bé tdng, mit van khuén phai dugc quét 1 16p dau chéng dinh.
- Dung may thuy binh hay may kinh vi, thudc, day doi dé kiém tra lai kich thudc,
toa do cua cac dai.
- Coffa , da gido phai dugc thiét ké va thi cong dam bao d6 cting, 6n dinh, dé
thao lap khong gay kho khin cho viéc d6 va ¢am bé téng.
- Coffa phai dugc ghép kin, khit dé khong lam mat nudce xi ming, bao vé cho bé
tong moi d6 dudi tac dong cua thoi tiét.
- Tru tréng cua da gido phai dat viing chac trén nén ciing khéng bi truot va khong
bi bién dang khi chiu tai trong trong qua trinh thi cong.
- Trong qua trinh lap, dung coffa can cau tao 1 s6 15 thich hop & phia duéi khi co
rira mat nén nudc va rac ban thoat ra ngoai
- Khi lap dung coffa da gido dugc sai so cho phép theo quy pham.
Kiém tra va nghiém thu:
- Theo céc yéu cau, sai léch khong dugce vuot qua cac tri s6 cua bang 2 (trang 7,8,9)
TCVN 4453-1995.
7.3.11. P6, dAm bé tdng mdng
a. D6 bé tong
- Bé tong thuong pham duoc chuyén dén bang 6 td chuyén ding, théng qua may va
phéu dua vao 6 t& bom.
- Bé tong dugc 6 to bom vao vi tri cua két cau : May bom phai bom lién tuc. Khi can
nging vi ly do gi thi ¢t 10 phat lai phai bom lai dé tranh bé tdng 1am tic ong. Khi d6
bé tong phai dam bao :
Chia két cau thanh nhiéu khéi do theo chiéu cao.
Bé tong can dugc do lién tuc thanh nhiéu 16p cé chiéu day bang nhau phi hop voi
dic trung ciia may dam st dung theo 1 phuong nhat dinh cho tat ca cac 16p.
- Néu may bom phai ngung trén 2 gio thi phai théng 6ng bang nude. Khong nén dé
ngung trong thoi gian qua lau. Khi bom xong phai dung nuéc bom ria sach.
b. Pam bé tong
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- Khi d d6 dugc 16p bé tdng day 30cm ta str dung dam dui dé dam bé tong
DPam ludn phai dé vudng goc vaoi mit bé tong
Khi d¢am Iép bé tong thi dam phai cim vao l6p bé tong bén dudi (dd do trudc) 10cm.
Thoi gian dam phai tdi thiéu: 15 + 60s
Pam xong mét s6 vi tri, di chuyén sang vi tri khac phai nhe nhang, rat 1&n va tra
xuéng phai tir tur.
Khoang cach giira 2 vi tri ddm 12 1,5 ro = 50cm
Khoang cach tir vi tri ddm dén van khuén > 2d
(d, ro : duwong kinh va ban kinh anh hudéng caa dam dui)

ﬁ 5-10cm Hw,mzzocm

&

S N

" : r 7 Bl \ c

o DAM BAN | | + ) o

o | ~ i
] 1 J ST =
\ \ R A —
| | N />\ //
L N - -

CACH DI CHUYEN DAM BAN CACH DI CHUYEN DAM DUI

7.3.12. Kiém tra chat lwong va bao dudng bé téng
a. Kiém tra chat luong bé tong
Pay 1a khau quan trong vi nd anh huong truc tiép dén chat luong két cau sau nay.
Kiém tra bé tong duoc tién hanh truéc khi thi cong ( Kiém tra d6 sut cua bé tong, dic
mau thir cwong d6) va sau khi thi cong ( Kiém tra cudong do6 bé tong... ).
b. Bao dudng bé tong
- Can che chan cho bé tong dai méng khong bi anh huéng cia méi truong.
- Lan dau tién tudi nude cho bé tong la sau 4h khi d6 xong bé tong. Hai ngay dau cir
sau 2h d6ng ho tudi nude mot 1an. Nhing ngay sau ci 3-10h tudi nude 1 lan.
Cha y:
Khi bé tong chua dat cuong do thiét ké, tranh va cham vao bé mat bé téng. Viéc bao
dudng bé tong tét s& dam bao cho chét luong bé tdng dung nhu mac thiét ké.

7.3.13. Thao dé van khudn méng
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- V/6i bé tdng mong 1a khéi 16n, dé dam bao yéu cau k§ thuat thi sau 3 ngay méi
duoc thdo d& van khuon thanh dai va thanh giang. riéng nhitng phan giang c6 van
khuon day thi phai giir nguyén ca van khuon day va cay chéng chd dén khi bé tong
da cudng do méi duoc thao. sau khi két thic cdng viéc théo van khudn mong ta méi
duogc lap dat hd mong.

7.3.14. Lap dat hé mong.
Sau khi thi cong xong bé tong dai va giing mong tién hanh Iap dit hé mong.
Thé tich can thiét dé lap dat hé mong Ia.
VL = Vdatdao - VBTM = 2431.5- 303.432 =2128.1 (m3)
Dung cat dé lap khi 1ap phai tuéi nuéc va dam ky.
Sau khi lap dat hé méng xong tién hanh thi céng phan than nha.
VIII. Ky thuat thi cong phan than
8.1. Giai phap cong nghé thi cong:

8.1.1. Cbng ngh¢é thi cong van khuodn:

a. Muc tiéu: Viéc lya chon cong nghé thi cong van khudn sao cho muace @6 luan
chuyén 14 cao nhat.

b. Bién phép: Str dung bién phap thi cdng van khuén hai tang rudi 6 noi dung
nhu sau:

- B4 tri hé cay chdng va van khudn hoan chinh cho 2 tang (chéng dot 1), san ké
dudi thao van khudn sém (béténg chua du tudi, cuong do thiét ké) nén phai tién hanh
chéng lai (v&i khoang cach phi hop - gido chéng lai).

- V6i phuong an van khudn dinh hinh: Diing gido PAL va céc cot chdng 1a
nhitng thanh chdng thép c6 thé ty diéu chinh chiéu cao, cd thé bd tri cac hé giang
ngang va doc theo hai phuong.

- Véi phuong an van khudn gd: Dung van khudn, cot chéng, xa go bang gd nhém V.

c. Chon lya van khuon dinh hinh:

Str dung van khuén dinh hinh: C4c tim van khudn duoc ché tao san trong nha
may. Khi lap dung dugc ghép lai véi nhau. Uu diém 1a dé thao lap, it mat mat, that
lac va c6 thé sir dung lai nhiéu lan.

Trong cong trinh nay ta st dung van khudn cong cu kich thude bé bang kim
loai cua hdng NITTETSU (Nhat Ban).

Pic diém
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- C6 thé thao bang thu cong (dbi vai timg tim riéng 16) hoac théo 1ap bang co
gidi (khi lap cac tim khudn riéng I¢é thanh tim Ion).

- B6 khudn gdom
+ Céc tdm khudn (chinh, phu), cac tim goc (trong, ngoai), tim gdc vudng (3 mat):
+ Céc thanh phan gia cd.

+ Céc phu kién gia cb: gdm méc kep chir U, chét chix L, bu 16ng c6 mo dé lién két
giira gong va suon tim khuén.

- TAm khuon dugc ché tao bang tén, suon ngang va doc day 2,8mm va mat
khuon day 2mm.

- Gong dung dé tang d6 ciing cho van khudn (chiu ap luc ngang caa bé tong
khi d6 va ¢am), gop phan tao hinh cho van khuén. Gong cot bang kim loai, thao lap
dé dang, phu hop voéi kich thuéc khac nhau ciia cot va dugc str dung nhiéu lan.

- Bo véan khudn nay gom cac tim co trong luong bé, tam nang nhat trong luong
dudi 16 Kg, thich hop cho viéc van chuyén, théo lap bang thu cong.

Céc dac tinh ky thuat cua tim van khudn dugc néu trong cac bang sau:

+ Bang dic tinh k§ thuat cua tim van khuén phang

. Momen quan | M6men khang
Rong(mm) | Dai(mm) Cao(mm) | _ 4 . 3
Tinh (cm”) uon (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

hinh dang Rong(mm) | Dai(mm)

700 1500
AT NN AAANNRAMARRRRNEANNNY 2
I | 600 1200
300 900
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1800
150x150
1500
1200
900
100x150
750
600
+ Bang dic tinh ky thuat cua tim van khuén goc ngoai:
Hinh dang Rong(mm) | Dai (mm)
1800
1500
100x100 1200
b — g 900
750
600
d. Chon cay chong dam, cot
Str dung cdy chdng don kim loai do hang Hoa Phéat ché tao.
Cac thong so va kich thudc co ban nhu sau
3 Chiéu cao Tai trong Trong
i ¢ ngoai | trong ) T _,
Loai Min Max Khi nén [Khi kéo |luong
(mm)  |(mm)
(mm) |(mm) |(kg) |(kg) (kg)
K-102 1500 2000 2000 3500 2000 {1500 12,7
K-103 1500 2400 2400 13900 1900 |1300 13,6
K-103B |1500 2500 2500 14000 1850 1250 13,83
K-104 1500 2700 2700 4200 1800 |1200 14,8
K-105 1500 3000 3000 14500 1700 (1100 15,5

e. Chon lya cay chdng san: (Sir dung gido PAL).
Uu diém cua gido PAL:

- Gi4o PAL la chan chéng van nang, bao dam an toan va kinh té.
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- Gi4o PAL c6 thé sir dung thich hop cho moi c6ng trinh xay dung véi nhiing két cau
nang dat ¢ do cao lon.
- Gi4o PAL 1am bang thép nhe, don gian, thuan tién cho viéc lap dung, théo d&, van
chuyén nén giam gia thanh céng trinh.

CAu tao gido PAL:
- Gido PAL gdém nhiing khung tam giac ctng, ldp bang céch xép chang I&n nhau va
tao thanh tru gido doc lap co chan dé hinh vuéng hoic tam giac (120x120cm) thich
hop khi chéng ¢ moi d6 cao.
- Céc bo phan : Khung tam giac tiéu chuan, thanh giang chéo va giang ngang, kich
chan cot va dau cot, khop ndi va chét gitt khop ndi.
- Giang ngang : rong 1200mm ; $34x2,2 : trong luong P = 2,6 Kg.
- Gidng chéo : dai 1697mm ; 42,7x2,4 : trong lwong P = 4,3 Kg.

Trinh tu lap dyng
- Chuan bi mat bang, cac chan kich caa cot chdng phai duoc dit trén cac thanh dam
gd phing, nén dat phai viing khong bi lan.
- bat bo kich (gom dé va kich), lién két cac bo kich vai nhau bang giang nam ngang
va giang chéo.
- Lap khung tam giac vao ting bé kich, diéu chinh cac bo phan cudi cia khung tam
giac tiép xuc véi dai oc canh.
- Lap tiép céc thanh giang nam ngang va giang chéo.
- Long khép ndi va 1am chat ching bang chét git, sau do tiép tuc chong cac khung
tam giac cho dén khi dat do cao y@u cau. Cudi ciing lap cac kich d& phia trén & cac
goc cua khung tam giac.
- Toan bo hé thdng cua gia d& khung tam giéc sau khi Iap dung xong c6 thé diéu
chinh chiéu cao bang cac dai 6¢ canh cua cac bé kich trong khoang tir 0 d&én 750
(mm.)
- Khi khung tam giéc chiu tai trong nén ma khéng chiu kéo thi khéng can lap chét gii
khép noi .
+ Trong khi lap dung chan chéng gido PAL can chi y nhitng diém sau:
- Lap céc thanh giang ngang theo hai phuong vudng géc va chong chuyén vi bang
giang chéo. Trong khi dung lap khong duoc thay thé cac bo phan va phu kién cua
gido bang cac db vat khac.
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- Phai diéu chinh khép ndi dung vi tri dé lap duoc chét git khép noi.
* Chon thanh da d& van khudn san
Dit cc thanh xa g gd theo hai phuong, da ngang dua trén da doc, da doc dua
trén gia d& chir U ciia hé gido chéng. Uu diém cua loai da nay 1a thao lip don gian,
c6 st chiu tai kha 16n, hé sé luan chuyén cao. Loai da nay két hop véi hé gido chong
kim loai tao ra bo dung cu chéng van khudén ddng bo, hoan chinh va rat kinh té.
8.1.2. Cong nghé thi cong bé téng
a. Tinh khéi lugng BT
BT cot tang 3, dam san ting 4 duoc tinh nhu sau:
BT cot: 6 dén cach day dam 5¢cm
V=35x0.3x0.3x3.25=11.4075 m?
BT dam, san:
-Dam:
+ Dam kich thudc (300x600), dai 5500mm: 13 dam
+ Dam kich thugc (300x300), dai 2500mm: 13 dam
+ Dam kich thugc (300x600), dai 5400mm:13 dam
+ Dam kich thuéc (300x600), dai 4000mm:24 dam

V4=13x(0.3x0.6x5.5)+13x(0.3x0.3x2.5)+13x(0.3x0.6x5.4)+24x(0.3x0.22x4)=
34.767m°

San: V= 12x5.5x4x0.1+12x2.5x4x0.1 +12x5.4x4x0.1 = 64.32 m®

Thé tich bé tong dim san: V=34.767+64.32 =99.087 m*
b. May bom bé tong

Péi vai cac nha cao tang (cong trinh thiét ké cao 9 tang), bién phap thi cong tién
tién, c6 nhiéu wu diém l1a sir dung may bom bé tong dé thi cong.

Xuat phat tir thuc té do, dé tang toc do thi cong cong trinh ma van dap tng dugc
c4c yéu cau vé chit luong. Ta chon giai phap dung may bom dé thi céng bétdng dam
san. Dung may bom cua hing Puzmeister M43 ¢6 cac thong sé ki thuat nhu & phan
thi cong BT mdng da chon.
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Uu diém cua viéc thi cdng bé tdng bang may bom 1a v&i khéi luong 16n thi thoi
gian thi cong nhanh, dam bao k¥ thuat, han ché dugc cc mach nging, chét luong bé
tong dam bao.

Mt khéc vai bé téng cot, do khédi lwong khdng nhiéu. Néu ciing dung bién phap
thi céng bang bom thi lang phi ca may, céng nhan thao tac khong kip tbc d6 bom. Do
vay chon phuong phap van chuyén bé téng bang ben, tron bang may tron bé tong SB-
91 va d6 bang tha cdng. Viéc tinh toan ben va ning suat d6 bé tdng xem phan dudi
day.

Vi ¢6ng trinh sir dung bé tdng mac cao nén viéc su dung bé téng tron va do tai chd
1 ca mot van dé 16n khi ma khéi lugng bé tong 16n.Chat luong cua loai bé tdng nay
that thuong, rat khé dat duoc mac cao.

Bé tong thuong pham hién dang dugc sir dung nhiéu cho céc cong trinh cao tang
do c6 nhiéu vu diém trong khau bao dam chat luong va thi cong thuan loi. Bé téng
thuong pham két hop véi may bom bé tong 1a mot to hop rat hiéu qua.

Xét riéng gia theo m® bé tong thi gia bé tong thuong pham so véi bé tong ty ché
tao cao hon 50%. Néu xét theo tong thé thi gia bé tong thuong pham chi cao hon bé
téng tu tron 15+20%. Nhung vé mit chat luong thi viéc stir dung bé tong thuong
pham hoan toan yén tam.

Do d6 ta str dung bé tong thuong pham cho cac két cau cot, 16i, dam, san cua cong
trinh.

c. May tron BT cot:

Str dung may tron bé tong dé tron bé tdng cot tai cong trudng va d6 bang can truc
trap. Chon may tron bé tdng hinh qua Ié loai trong luc SB-91, c6 cac théng sé:

- Dung tich hinh hoc: Vi, = 0,75m°

- Dung tich xuét liéu: Vy, = 0,5m*

- S6 vong quay: 18,6 (vong/phat).

- Trong luwong: 1,275 (Tan).

- COng suat dong co: 4 (KW)

- Kich thuéc gidi han:

+L=1,85m
+B=1,99m
+H=1,8m




- Nang sudt may tron bétong:
N = Ve Kip. Kyt Neg
Trong do:
+ V, : Dung tich san xuat caa thung tron:
Ve = (0,5 +0,8)Vp, = 0,5m°
+ Ky - Hé s xuit liéu Ky, = 0,65
+ Ky : Hé s6 st dung thoi gian Ky, = 0,8
+ N : S6 mé tron thuc hién trong 1h:

Ny = 36003600 _ o1
t, 120

tek = tagvao + ttrc}n + 146 ra (S)
=15+90 + 15 =120 (s)
Thay vao cong thuc ta co:

N =0,5.0,8.0,65.30 = 7,8 (m*/h).

Ta st dung 2 may tron dé tron bé téng cot.

- Thoi gian can thiét dé may tron tron bé téng cot

T =22,152/(2.7,8) = 1,42 (h)

Nhu vay chon 2 may tron bétong SB 91 1a duoc.

d. Chon méay dam cho thi cong bé tdng dam, san, cot

Chon may dam dui

Chon may dam U50 c6 cac théng sé ki thuat sau:

Céc chi s6 Pon vi tinh | Bam dui c6 thanh cing U50
1. Thoi gian dam bé téng giay 30

2.Ban kinh tac dung cm 30-+40

3. Chiéu sau Iop ¢am cm 20-30

4. Nang suat:

Theo dién tich dugc dam m?/gio 30

Theo khéi lugng bé tong m*/gio 9:20

Ning suat dam duoc xac dinh theo cdng thuc:

3000
t, +t,

N = 2kr’A

Trong do6 :
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ro: Ban kinh anh huong cua dam = 0,3m
A: Chiéu day cua 16p bé tdng can ¢am = 0,25m
t,: Thoi gian dam bé téng = 30s
t,: Thoi gian di chuyén dam tir vi tri nay dén vi tri khac t,=5+8s.
Talay: t, = 7(s)
k: Hé s hiru ich = 0,6+0,85(s)
Vay:
N = 2.0,8.0,3%.0,25.3600
30+ 7
Hay 28 m®/ca, chon 1 dam c6:
N =28 m*/ca > 22,152 m*/ca = Chon 1 ¢am U50.
8.1.3. Phuong tién van chuyén Ién cao

=35 (m*/h)

Pé phuc vu cho cdng tac bé téng, ching ta can giai quyét cac van dé nhu van
chuyén ngudi, van chuyén van khuon va cot thép ciing nhu vat liéu xay dung khac
1én cao. Do d6 ta can chon phuong tién van chuyén cho thich hop véi yéu cau van
chuyén va mit bang cong tac cua timng b phan cong trinh.

Mt bang cong trinh rong, thoang, duong van chuyén vat liéu, cau kién chinh theo
phuong trudce va sau nha, do d6 str dung mot can truc thap dé van chuyén vat liéu,
cau kién 1én cao va d6 bé tong cot, dam, san.

a. Chon can truc thap

Cong trinh ¢6 mat bang rong do d6 c6 thé chon loai can truc thap cho thich hop.
Tir tong mat bang cong trinh, ta thay can chon loai can tryc thap c6 can quay o phia
trén; con than can truc thi hoan toan ¢ dinh (dugc gan ting phan vao cong trinh),
thay doi tam véi bang xe truc. Loai can truc nay rat hiéu qua, gon nhe va thich hop
véi diéu kién cong trinh.

Can tryc thap duoc sir dung dé phuc vu cdng tac van chuyén vat liéu Ién cac tang
nha (xa go, van khuon, sat thép, dan giéo... ).

CAc y&u cau tbi thiéu vé ki thuat khi chon can truc Ia:

- D6 voi nhé nhat caa can truc thap 1a
R=d+S<|[R]
Trong do:

156



S : khoang cach nho nhit tir tdm quay cua can truc téi mép cong trinh hoic
chudng ngai vat:

S>r+(05+1m)=3+1=4m, ldy S =5m.

d. Khoang cach 16n nhat tir mép cong trinh dén diém dat ciu kién, tinh theo
phuong can véi, can truc thap thiét ké dit tai vi tri nhu trong ban vé thi cong dam san
cua cong trinh, tdm quay cua can truc lay cach cong trinh 1 5m, nén ta co:

d= 43252 +1232=34,75m
Vay: R=34,75+5=39,75m
- Do cao nang can thiét cua can truc thap H = hg + hy + he + hy

Trong do:
he : d6 cao tai diém cao nhat caa cong trinh ké tir mat dat:
he= 37 m
ha : khoang cach an toan (hy = 0,5 + 1,0m).
he : chiéu cao cua cau kién cao nhat (VK cot), he = 3m.
h: chiéu cao thiét bi treo buoc, h; = 2m.
Vay: H=37 +1+3+2 =43 (m).
Ta chon loai can tryc théap liebherr — 132HC c6 cé4c thdng sb sau day :
Hmax =50,5 m ; Rmax =40 m
Dua theo biéu d6 (Q,R) thg v6i R=447m=0Q=3,65T
—Tinh ning suit cua can tryc trong mot ca.
Nang suét cua cau truc duoc tinh theo cdng thuc:
N=0Q . Ng. Ki . kg
Trong do:
Nek: 3600 /tek 1a chu ky thuc hién trong 1 gio.
Q : Trong tai cua can truc ¥ tim v6i R = Q = 3,65 (t)
te - 1a thoi gian thuc hién moét chu ky.
bé don gian , ta tinh t. theo cong thirc sau:
te= 2. tquay + thang + tha + tas = 5 phut
=Ny =8.60/5=96lan/ca
ki = 0,6 — do nang céc loai cau kién khac nhau

kig= 0,85 — hé s str dung thoi gian
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N=3,65.96.0,6.0,85=178,7 tin /ca
b. Chon van thang :
Van thing dé van chuyén ngudi, vita Xy, trat, gach lat

Vay chon loai van thang TI T —17 , ¢6 cac tinh nang k¥ thuat sau:

Cac thong sb Pon vi tinh Giatri
Chiéu cao H m 50
Van toc nang vat m/s 0,5-1
Trong tai 16n nhat Q kg 500
Chiéu cao m 56,5
Chiéu rong m 3,76
Dan khung do m 5,23
bién ap su dung \ 380
Trong luong Kg 6500
— Nang suat thang tai 1 N =Q . Ny . Kyt . Kyg
Trong do : Q=05()
ki =1
kg = 0,85

Ne : $6 chu ky thuc hién trong 1ca
Nex = 3600 . 8/ toy VO ta= (2.5 V) +toic + t g = 334 (5)
= N=0,5.86,22. 0,85 =36,6 (t/ca)
Nhu vay : chon may van thing théa man yéu cau vé ning suat .
8.1.4. Chuan bi thi cong trén cao
+ Lam hé thong ludi an toan cho cong truong.
+ Lam hé thong chdng bui va chong vat liéu bay sang cac cong trinh 1an can.
+ Lap hé dan gi4o cong tac phia ngoai, xung quanh cong trinh va neo vao san. Vi tri
neo c6 thé cach 3 tang/1 neo
+ Tap két van khuon.
+ Tap két cdt thép da gia cong vao vi tri quy dinh dé chuan bi cho cong tac cbt thép.
+ Chuan bj gido thi cong, cac dung cu phuc vu thi cong.
+ B4 tri nguoi, to tho vao ting cong tac thi cong.
8.2. Thiét ké van khudn dinh hinh:
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Véi loai van khuén nay c6 thé ta khdng bé tri duoc van khudn dam, san cho ca mot
két cau, do d6 nhitng 6 nho con lai ta s& dung van khuén g dé b vao. Chiéu day van
khuén gd ti thiéu 1a 4cm.

8.2.1. Thiét ké van khudn ct: ( Cot ting 4)
a. Lua chon va td hop van khuén cot
Vi ¢t duogc thi cong trude, sau khi thdo van khudn cot mai tién hanh ghép van khudn
dam san nén dé dam bao su lién két giita dam va cot ta chi té hop chiéu cao van khudn dén
day dam.
- Véi cot ¢o kich thudc:30x30 cm, cao 3.5 m. Sir dung 4 tdm phiang 30x150 dé ghép
thanh canh 30cm. Dé lién két cac tAm lai v6i nhau ta ding cac tim ghép trong tai cac géc.
- Pic trung hinh hoc cua cac tim van khuén Ia:
Tamrong 30cm:  J=2846cm*, W =6,55cm’
Cay chong xién ding cay chong kim loai cua hing Hoa Phat ché tao, ding thép ¢6 dé neo
cot.
b. Xac dinh tai trong tac dung Ién van khudn
- Tai trong do vira bé tong: ;" =n.y.H(H<R)
Trong d6: 1,=1,3: & hé s tai trong
y = 2500 (KG/m°) 1a trong luong riéng bé tong cbt thép.
R = 0,7(m) béan kinh tac dung ciia dam di loai dam trong, lay H=R=0,7(m)
— 0,"° = 2500x0,7 = 1750 (KG/m?)
01" = 1,3x2500x0,7 = 2275 (KG/m?)
- Hoat tai sinh ra do dam bé tong: g," = n,.p%
P 12 hoat tai tiéu chuan do dam bé téng, lay p*s = 200 (KG/m®)
— g," = 1,3x200 = 260 (KG/m?)
- 4p luc giod: tinh vai phia gié hat (ctng chiéu vai ap luc bé tong) 1a truong hop nguy

hiém hon.
Qhat—= %.n.Wo.k.c.h o
Trong do : _
n=1,2

W,= 95(Kg/m?)
k: hé s6 ké dén su thay d6i gio theo d6 cao va theo dia hinh.




Tra bangcok=1,12
¢ : hé sb khi dong ¢ =0,6
h: bé rong 1 van khuén h = 0,3(m).

Ohat= %.n.wo.k.c.h = %x1,2x95x1,12x0,6x0,3 = 12,3 (KG/m)

Khi d6 tai trong tinh toan tac dung Ién mot van khuon la:
q" = (2275 + 260)x0,3 + 12,3 = 772,8 (KG/m)
Tai trong tiéu chuan tac dung Ién mot van khuon Ia:
g = (1750 + 200)x0,3 + 10,25 = 595,3 (KG/m)
c. Tinh toan van khuon:
Coi véan khuén cot nhu 13 dam lién tuc tua trén cac gdi twa la cac géng. Khoang
cach gitra cac goi tya chinh 1a khoang céch gitra cac gong.
Tinh khoang céch giira cac gong:

N . N M ..
+ Theo diéu kién ben: c= $‘< R

tt|2

Trong d6 : Mcyon = qlo' N quR (R = 2100 KG/cm?)

=133,4 (cm)

I, <
g tt 7,728

< 10WR _ \/10><6,55><2100
q

4
+ Theo didu kién bién dang: f= %! <pp = L
128.E.J 400

= 147,6 (cm)

\/128EJ B \/128><2,1.106><28,46
=l < =3

\ 4009 400 x 5,953
Tur nhitng két qua trén ta chon |, = 60(cm).

8.2.2. Thiét ké van khuon dam: (300x600)mm
- Van day dam diing tam vk phang rong 30cm.
- Vén thanh dam dng tam vk phang rong : 20 +30 cm.
- Lién két gitra van thanh dam véi véan san dung tim géc trong rong (10x15)cm
a. Tinh toan van khudn day dam

Véi chiéu rong day dam 1a 30 cm, nén ta str dung 1 véan rong 30 cm. Pic trung hinh hoc
cua tim van 1a: J = 28,46 (cm*) ; W = 6,55 (cm°)
* Xac dinh tai trong tac dung 1én van day dam:

- Tai trong do bé tdng cdt thép:
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q":= ny.hg.bg.y = 1,2x0,6x0,3x2500 = 585 (KG/m)
g, = 0,6x0,3x2500 = 487,5 (KG/m)
- Tai trong do van khuén :
g%, = 1,2x0,3x30 = 10,8 (KG/m)
q° = 0,3x30 = 9 (KG/m)
- Hoat tai sinh ra do nguoi va phuong tién di chuyén:
p"s = ns.ps.by = 1,3x250x0,3 = 97,5 (KG/m)
P = 250x0,3 = 75 (KG/m)
- Hoat tai sinh ra do qua trinh d6 bé téng:
P4 = Np.p°s.bg = 1,3x400%0,3 = 156 (KG/m)
P, =400x0,3 = 120(KG/m)
Trong d6 hoat tai tiéu chuén do qua trinh d4 bé tong 1y 400 (KG/m?)
- Hoat tai sinh ra do qua trinh dam bé tong:
Ps = Ny .Pres.bg= 1,3%200x0,3 = 78(KG/m)
p's = 200x0,3 = 60 (KG/m)
Trong d6 hoat tai tiéu chuén do qua trinh ddm bé tong Iy 1a 200 (KG/m?)
Vay tong tai trong tinh toan 1a:
q" =585 + 10,8 + 97,5 + 156 + 78 = 927,3 (KG/m)
Tong tai trong tiéu chuan tac dung 1én véan day:
q°=4875+9+ 75+ 120 + 60 = 751,5 (KG/m)
* Tinh toan van day dam:
Coi van khudn day cua dam nhu 1a dam lién tuc twa trén cac gi tua la cac xa go ngang,
cac x4 ngang niy duoc ké 18n cac xa gb doc. Goi khoang cach gitra cac xa go ngang 1a I,
(cm).
Khi d6 ta tinh khoang cach cac xa go theo cac diéu kién:

Mchan <R

+ Tinh theo diéu kién bén: o =

tt 2

Trong d6: Mepgn = qlb (KGem): W = 6,55 (cm®)

Viytaco |< 10.F§t.W _ \/10><2100><6,55 = 121,79 (cm).
q 9,273

Vay chon khoang cach xa go 1a: lg = 100(cm) = 1(m).
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tc 4
+ Tinh theo diéu kién bién dang:  f= a-l <[f]l= iI
128EJ] 400

6
—1<s 128.EJ _, 128x21.10° x28,46 _ 136,5 (cm).
400.9"° 400x 7,515

Vay chon khoang cach xa gb 1a: lxg = 100 (cm) = 1(m).

Tuy thudc nhip dam ta c6 thé bé tri véi khoang cach nhé hon.
b. Tinh toan van khudn thanh dam
Chiéu cao tinh toan cua van khudn thanh dam Ia:
h = Ngam - Nsan = Nvan khuon san + Naay aam = 650 — 10 — 5,5 + 5,5 = 550 (cm)
Tai trong tac dung I&n véan khuén thanh dam:
- Tai trong do vira bétdng: q"; = ny.y.h
Trong d6: y = 2500 (KG/m®) 14 trong luong riéng bé téng.
h=0,5(m)
q"; =1,3x2500x0,55 =1787.5 (KG/m?)
;= 2500%0,55 = 1375 (KG/m?)
- Hoat tai sinh ra do qué trinh dam bé téng:
g™, = Ny.prz = 1,3x200 = 260 (KG/m?)
g, = 200 (KG/m?)
Trong d6 hoat tai tiéu chuén do qua trinh dam bé tong l4y 1a 200 (KG/m?)
-Vay tong tai trong tinh toan tac dung:
q"=qy + g, = 1787.5 + 260 = 2047.5 (KG/m?)
Tong tai trong tiéu chuan tac dung :
q" = 1375 + 200 = 1575 (KG/m?)
Chon loai van rong 300 va 200(mm), (tinh cho loai tim van rong 300 mm
c6 W = 6,55 cm®, J = 28,48 cm®)
-Tai trong tinh toan tac dung 1én 1 van khuén la:
q" = 2047.5x0,3 = 614.25 (KG/m).
-Tai trong tiéu chuan tac dung 1én 1 van khuén :
q°=1575%0,3 = 472.5 (KG/m)
Coi véan khuén thanh dam nhu 1a dam lién tyc tua trén cac gdi tya la thanh nep dung.
Khoang cach gitra cac gbi tua la khoang cach giita cac thanh nep.

Tinh khoang cach giita cac thanh nep theo diéu kién:
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: : M,
+Didukienbén: o= \;\*;a” <R = 2100 (KG/cm?)

qttlz qtt|2
Trong d6 : Mgpon =—— = —— < R
g chon 10 10W

Vén khudn 300x1500 c6 J = 28,48 (cm*); W = 6,55 (cm°)

e 10V¥R _ \/le6,55><2100: 155,96(crm)
\ g 5655

l
il

R

7 7 7
+ biéu kién bién dang:

th |4 I
f= ’ < [f] -
128EJ 400

o [128E) _ 3\/128>< 21.10° x 2648 _ 150,931 (e
400q,, 400x 4,35

Tur nhitng két qua trén ta chon khoang cach céc thanh nep 1= 100 cm. Nhung tuy theo

tirng truong hop cu thé ma b tri khoang céch céc nep sao cho hop 1y hon.
c. Kiém tra cay chéng don
Véi cay chong kim loai, chi can xac dinh tai trong tac dung roi dem so sanh vdi
kha ning chiu lrc cua cdy chdng. Tai trong tac dung 1én cay chéng:
N=1.q"=1.927,3= 927,3 (KG)
Kha nang chiu luc caa cay chéng khi lna 13: 1700 KG
Viy do bén va on dinh cua cdy chong dat yéu cau.
8.2.3. Thiét ké van khuon san
Kich thudc cac 6 san c6 nhiéu loai khac nhau. Néu khéng thé bé tri van khuon dinh
hinh duoc kin 6 san thi chén thém van khudn gé vao.
Str dung cac tim van khuon thép dinh hinh: (300x1500)mm, (220x1200)mm,
(200x1200)mm,(150x750)mm.
a. Tai trong tac dung
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Tai trong tac dung 1&n vén san 1a lec phan bd déu q" bao gom tinh tai cua bé
téng san, van khudn va cac hoat tai trong qua trinh thi céng.
+ Tinh tai: Bao gom tai trong do bé téng cbt thép san va tai trong ciia van khudn san

- Tai trong do bé tong cdt thép san:
01 = Ny.heyen = 1,2x0,1x2500 = 300 (KG/m?)
Trong do:
n, = 1,2: hé s tai trong
hs = 0,1 (m): chiéu day san.
Yean = 2500 (KG/m®): trong lwong riéng caa BTCT san.
- Tai trong do van khu6n san:
92 = n..y.h = 1,2x30 = 36 (KG/m?)
Trong d6: n 12 hé s6 vuot tai lay bang 1,2
L4y trong lwong van khuén bang: v.h = 30 (KG/m?)
Vay ta cd tong tinh tai tinh toan tac dung 1én van khudn san:
q" = qgu+ g, = 300 + 36 = 336 (KG/m?)
+ Hogt tai: Bao gom hoat tai sinh ra do nguoi va phuong tién di chuyén trén san, do
qua trinh dam bétong va do do bé téng vao van khudn.
- Hoat tai sinh ra do ngudi va phuong tién di chuyén trén bé miat san :
P3 = Ny.p"s = 1,3x250 = 325 (KG/m?)
Trong d6 hoat tai tiéu chuan do ngudi va phuong tién di chuyén trén san lay 1a:
p"s=250 (KG/m?)
- Hoat tai sinh ra do qué trinh d6 bé téng:
s = Ny.p%, = 1,3x400 = 520 (KG/m?)
Trong d6 hoat tai tiéu chuan do qua trinh d6 bé tong 14y 12 pis = 400 (KG/m?) (dd
bang may).
- Hoat tai sinh ra do qua trinh dam bé téng:
Ps = Ny.Pres = 1,3x200 = 260(KG/m?)
Trong do hoat tai tiéu chuan do qua trinh dam bé tong Iy la p'°s = 200 (KG/m?)
Viy tong hoat tai tinh toan tac dung 1én san la:
p" = p3 + pa + ps = 325 + 520 + 260 = 1105 (KG/m?)
Viy tong cong tai trong tinh todn tac dung 1én van khuén san Ia:
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Q" =q" + p" =336 + 1105 = 1441 ( KG/m?)
Téng cong tai trong tiéu chuan tac dung 1én san Ia:
Q"= 250 + 30 + 250 + 400 + 200 = 1130 (KG/m?)
b. Tinh toan, kiém tra van khuén san
So db tinh toan van khudn san 13: coi van khudn san nhu dam lién tuc ké 1&n céac
g6i tua 13 cac da ngang.

Pé thuan tién cho viéc thi cong, ta chon khoang céch giita thanh da ngang mang
van san | = 60cm, khoang céch gitra cac thanh da doc: |1 =120cm.

Tur khoang cach chon trudc ta sé chon duoc kich thudc phu hop cia cac thanh da.

Khoang céch | gitta cac da ngang duoc tinh toan sao cho dam bao diéu kién bén va
diéu kién bién dang, 6n dinh cho dam san.

Tinh toan, kiém tra d6 bén, d6 véng cua van khudn san va chon tiét dién cac thanh
da (Tinh theo tai liéu “TCVN 4453 - 95” va “Thiét ké t6 chuc Thi cong xay dung” -
Lé Van Kiém). Cat ra 1 dai ban co6 bé rong b = 0,3 m bang bé rong ciia mot van
khuén san dé tinh toan.

Tai trong tac dung Ién dai rong b = 0,3m la:
q" = 1441x0,3 = 432,3 (KG/m)
q° =1130x0,3 = 339 (KG/m)

\ \ M ...
+ Piéu kién bén: o = V\'} <R = 2100 (KG/cm?)

g2 4,323<60°

Trong d6 : Mehon = 0 = 1556,28 (KGcm)
Ta c6 tAm véan khuén rong 30 cm cé: J = 28,46 cm*; W = 6,55 (cm®)
Vay didu kien bén: o =22%28_ 537 6 (KG/em?) < R =2100 (KG/em?), thoa man,
) . . th |4
+ Kiém tra lai dieu kién bien dang: f= — < [f]
128EJ
- 339x60 =0,00574 (cm)
128x21.10° x 2846
1 1
Theo quy pham, d6 vdng cho phép tinh theo : [f]= — .1 = —.100=0,25 (m
quy pham, d6 vong cho phép (M= 200"~ 200 (m)

Ta thay f = 0,00574 cm < [f] = 0,25 cm, nén diéu kién d6 véng duoc thoa man.
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Tinh toan, kiém tra diéu kién vé d6 bén, 6 véng véi cac tim véan khuén cé kich
thudc khac déu thoa man,
c. Tinh toén, kiém tra da ngang mang van khudn san

Hé xa go da ngang mang van khudn san vudng goc véi van khuon san tua 18n hé
cac da doc phia dudi liy bang kich thudc gido PAL 1200 mm.

So db tinh toan xa g 1a dam lién tuc (do trén xa gd c6 nhiéu hon 5 luc tap trung

tai Cac vi tri c6 suon thép cia van khuon san ) nhu hinh sau nén ta tinh toan nhu cé

tai trong phan bé:

+ Tai trong tac dung 1én da ngang: i j; i
q" =1441x0,6 = 864,6 (KG/m)
q° =1130x0,6 = 678 (KG/m) | | | |

Chon dung xa gé bang gd nhém V cé:
E =1,1.10° (KG/cm?) va [o] = 150(KG/cm?)

Tiét dién xa go chon 1a: 8x10(cm) co cac dic trung hinh hoc nhu sau:

3 3

- Mémen quén tinh ciaxa go : J = blhz _ 8107 _ 667 (cm®)
2 2

- M6 men khéang uén W = b'g = 8><610 =133 (cm®)

Trong luong ban than xa go: g" = 1,1x0,08x0,1x600 = 5,28 (KG/m)
Trong d6 trong lugng riéng cia go la: g,= 600 (Kg/m®)
Vay tong tai trong tac dung 18n xa gd 1a :
q" = 864,6 + 5,28 = 851,88 (KG/m)
g = 678 + 5,28 = 683,28 (KG/m)
+ Kiém tra lai diéu kién bén:

tt 2
o= M _alt _ 85188120 _ o) o3 1 5/0m?) < [o] = 150 (KG/om?)
W 10W | 10x133

Viy diéu kién bén duoc dam bao.

tc |4

9

+ Kiém tra lai diéu kién bién dang: f= <[f]
128EJ
_ 6,8328«120¢ - 0,15 (cm)
128x11.10° x667

Theo quy pham, d6 vong cho phép tinh theo :
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1 1
fl=—.I, = — 120 =03 (cm
11=200"~ 200 (cm)

Tathay f = 0,15 cm < [f] = 0,3 cm, nén diéu kién do vong duoc dam bao.
d. Tinh toan, kiém tra da doc d& da ngang
Hé da doc vudng gdc voi da ngang tua 18n hé cot chdng la cac cot chdng thép(
khoang céch I; = 1200 mm).
So d6 tinh toan xa gb 1a dam lién tuc chiu tai tap trung:
P"=851,88x1,2 = 1022,26 (KG)
P = 683,28x1,2 = 819,94 (KG)

Chon xa gd bang gé nhom V, tiét dién 10x12(cm) c6 cac dic trung hinh hoc nhu sau:

3
M6émen quan tinh: J = bh® _ 10x12° = 1440 (cm*)
12 12
2 2
M6 men khanguén: W = b'g = 10x612 = 240 (cm®)

Trong luong ban than xa go: g" = 1,1x0,1x0,12x600 = 7,92 (KG/m).
+ Kiém tra lai diéu kién bén:

2
Mepon = o,25.m+% - 307,82 (KGm)
o= M_3082x100_ 156 5 (kG/em?) < [6] =150 (KG/em?)
W 240

+ Kiém tra lai diéu kién on dinh:
Ta tinh gan dung :

P | s
= < [f] = — (b6 qua trong luong xa go
g5y~ 1] 400( 6 qua trong luong xa go)
Taco: f= 81994x120 = 0,186 (cm).
48x11x10° x144C

Theo quy pham, d6 vong cho phép tinh theo :

[f] = iIl = i.lzo =0,3cm
400 400

Vay f = 0,186 cm < [f] = 0,3 cm, nén diéu kién d6 véng dam bao.
8.3.Bién phap thi cong btct cot, dam, san
8.3.1. Thi cong cot
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a. Cong tac gia cdng lap dung cot thép

- C4c yéu cau khi gia cong, lap dung cot thép:

+ Cbt thép dung phai dung sé hiéu, chung loai, duong kinh, kich thude va sé lugng.

+ Cbt thép phai dugc dat ding vi tri theo thiét ké da quy dinh.

+ Cbt thép phai sach, khdng han gi.

+ Khi gia cong cit, udn, kéo, han cbt thép phai tién hanh dung theo cac quy dinh
véi ting chung loai, duong kinh dé tranh khong lam thay ddi tinh chat co 1y cua cot
thép. DUng toi, may tudt dé nan thang thép nho. Thép co dudng kinh 16n thi ding
vam thi cdng hoac may uén.

+ Céc bo phan lap dung truéc khdng gay can tré cac bo phan lap dung sau.

- Bién phéap lap dung:

+ Sau khi gia cong va sap xép dung chung loai ta ding can truc thap dua cbt thép
lén san tang 5.

+ Kiém tra tim, truc cua cot, van chuyén cét thép dén ting cot, tién hanh lap dung
dan gido, san cong tac (dan gido Minh Khai).

+ N&i ¢t thép doc vai thép chd. Noi budc ¢t dai theo dung khoang céch thiét ké,
st dung san cong tac dé budc cot dai & trén cao. Moi ndi budc cdt dai phai dam bao
chic chan dé tranh 1am sai léch, xoc xéch khung thép.

+ Can budc sén cé4c vién ké bing bé tdng c6 rau thép vao céac cot dai dé dam bao
chiéu day 1p bé tdng bao vé, cac diém ké cach nhau 60cm.

+ Chinh tim ¢t thép sao cho dat yéu cau dé chuan bj lap dung van khuén.
b. Lip dung van khudn cot
- Yéu cau chung:

+Pam bao dung hinh dang, kich thuéc cau kién theo yéu cau thiét ké.

+Pam bao do bén vitng, 6n dinh trong qua trinh thi cong.

+ Pam bao d6 kin khit dé khi d6 bé tong nudc xi ming khong bi chay ra gay anh
huong dén cuong do cua bé téng.

+ Lap dyng va thao d& mot cach dé dang.
- Bién phép lap dung:

+ Van chuyén véan khuén, cay chdng Ién san tang 5 bang can truc thap sau d6 van
chuyén ngang dén vi tri c4c cot.
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+ Lap, ghép c&c tAm van thanh véi nhau thong qua tAm goc ngoai, sau do tra chét
ném dung bda g nhe vao cht ném dam bao chic chin. Van khuén cot duogc gia
cong ghép thanh hop 3 mat, rdi 1ap dung vao khung cét thép da dung xong, ding day
doi dé diéu chinh vi trf va d6 thang dting réi dung cay chéng dé chong d& van khuén
sau d6 bat dau ldp van khudn mat con lai. Dung gong thép dé ¢ dinh hop van khudn,
khoang cach giira cac gong dit theo thiét ké.

+ Can clr vao vi tri tim ¢t, truc chuan da danh dau, ta chinh vi tri tim cot trén mat
bang. Sau khi ghép van khudn phai kiém tra do thang dung cta cot theo hai phuong
bang qua doi. Dung cdy chdng xién va day neo c6 ting do diéu chinh dé giir 6n dinh
cho van khudn cot. Véi cot giira thi ding 4 cay chdng & 4 phia, cac cot bién thi chi
chéng duogc 3 hoac 2 cay chéng nén phai sir dung thém diy neo c6 ting-do dé ting do
6n dinh.

+ Khi lap dung van khudn chl y phai dé chira cira d6 bé tong va caa vé sinh theo
dung thiét ké.

c. Cong tac do6 bé téng cot:

- Sau khi nghiém thu xong van khuon tién hanh d6 bé tong cot

* COng tac chuan bi: chuan bj thung d6 bé tong, may dam dui, lap dyng dan giéo san
thao tac (gido Minh Khai)... Str dung phuong phap d6 bé téng bang can truc thap,
Bétong duoc van chuyén 18n bang ben. Do stc nang cta can truc thap 1a Qmax = 3,65
(T) twong tng vai 3,65/2,5 = 1,46 m?® bétdng, do vay chon loai ben d6 dung tich Vien
=1,5m".

Tinh ning suét can tryc thap do bé tong:
N =V.Kg.Noe Ky ko (M)
Nea = Ni.8 (m¥/h)
Trong do:
Vpen = 1,5 m*: thé tich ben d6 bé tong.
kq: hé s6 day thing (k = 0,8)
Nee sO 1an cau trong 1 gio

_ 3600

n= VOI T = EL(t+ to+ ta+ ty+ ts+ t+ty) |

ck
E = 0,8 d6i véi can truc thap
t;: thoi gian treo budc, t; = 30 (s)
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. . .z H H
to: thoi gian di 1én va di xuong, t,=2.— = Z.T (s)
Vv

(H 1a cao trinh san ¢6 Bétdng, tinh tir cdt + 0 m noi dang may)

t;: thoi gian di chuyén xe con ca di 1an vé (liy trung binh dén giira nha):

05y, _ ., 05x123

;= 2. .
Ve 0,458

= 26,86 ()

t,: thoi gian quay can, t,= 18 (s)

ts: thoi gian d6 bé tong , ts = 80 (s)

ts: thoi gian 1y bé téng, ts =30 (s)

t;: thoi gian sang s6, phanh, t; =30 (s)

ki: hé sb str dung can truc theo tai trong, k; = 0,6
k,: hé sb str dung thoi gian, k, = 0,8

Ning suét can tryc thap do bé tong thay doi tuy theo chiéu cao nha, véi cot tang 3

dugc tinh nhu bang sau:

cottangH (M) [t,(s)  [Tek(S) Ne(c/h)  [Nn(m’/h)  [Ne(m*/ca)

3 12.5 49,6 211,4 17 9,8 78,4
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Yéu cau dbi vai vira bé tong:

+ Vita bé tdng phai dam bao ding cac thanh phan cap phoi.

+ Vira béténg phai duoc tron déu, dam bao do sut theo yéu cau quy dinh.

+ Pam bao viéc tron, van chuyén, do trong thoi gian ngan nhat (< 2 gio) .

- Thi cbng: cot c6 chiéu cao 3 m <5 m nén c6 thé tién hanh d6 lién tuc.

- DUNg can truc nhac ben, dua dén vi tri cot dang thi cong. Cong nhan ding trén san
cong tac diéu chinh ben kéo nip d6 bé téng vao cot bang dng mém.

- Chiéu cao mdi 16p d6 tir 30+40cm thi cho dam ngay

- Khi d6 bé tdng can cha ¥ dén viéc dit thép cho cho dam.

- Pam bé tong:
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+ B@ tong cot duoc db thanh ting 16p day 30+40 (cm) sau d6 duge dam k§y bang
dam dui. Dam xong 16p ndy méi duoc d6 va dam 16p tiép theo. Khi dam, 16p bé tong
phia trén phai in sau xuéng 16p bé tong dudi tir 5 =10 (cm) dé 1am cho hai 16p bé
téng lién két véi nhau.

+ Khi rat dAm ra khoi bé tong phai rit tir tir va khong duoc tit dong co trudc va
trong khi rat dim, 1am nhu vay s& tao ra mot 15 rdng trong bé tong.

+ Khong duoc dam qua lau tai mot vi tri, tranh hién tuong phan tang. Thoi gian dam
tai mot vi tri < 30 (s). PAm cho dén khi tai vi tri ddm ndi nude xi mang bé mat va
thay bé tong khong con xu hudéng tut xuéng nira 14 dat yéu cau.

+ Khi ddm khong dugc bo sot va khong dé qua ¢dm cham vao cdt thép 1am rung cot
thép phia sau noi bé tong dang bat dau qué trinh ninh két dan dén 1am giam lyc dinh
gitra thép va bé tong.

d. Cong tac bao dudng bé tong cot:

- Sau khi d0, bé tdng phai dugc bao dudng trong diéu kién nhiét do va do am thich
hop.

- Bé tdng méi do xong phai dugc che chan dé khéng bi anh hudng cia nang mua.

- Bé tong phai dugc gitr am it nhat 1a bay ngay dém. Hai ngay dau dé gitr do am cho
bé tdng thi ctr hai gio twdi nude mot 1an, 1an dau tudi nude sau khi db bé tong 4 =7
gio, nhitng ngay sau 3 +10 gid tudi nuéc mot 1an tuy thuoc vao nhiét do caa moi
truong.

e. Thao do van khuén cot:

Do vén khuén cot 1a van khudn khong chiu luc nén sau hai ngay c6 thé thao d& van
khubn cot dé lam cac cong tac tiép theo: Thi cong bé tdng dam san.
- Trinh ty thdo d& van khudn cot nhu sau:
+ Thao cay chéng, day chang ra trudc.
+ Thao gong cot va cudi cung I thao do van khudn.
8.3.2. Thi cdbng dam san:

a. Lap dyng van khudn dam san:

- Sau khi d6 bé téng cot xong 1-2 ngay ta tién hanh thdo d& van khudn cot va tién
hanh Iap dung van khudn dam san. Trudc tién ta dung hé san cong tac dé thi cong lap
dung van khuén san.
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- bit cac thanh da ngang 1én dau trén cua cay chéng don, ¢ dinh cac thanh da ngang
bang dinh thép, lip van day dam trén nhitng xa go do6 (khoang céach b tri xa gé phai
dung vai thiét ké).
- biéu chinh tim va cao trinh day dim dtng véi thiét ké .
- Tién hanh Idp ghép van khudn thanh dam, lién két véi tam van day bang tim goc
ngoai va chbt ném .
- 6n dinh véan khudn thanh dam bang cac thanh chong xién, cac thanh chong xién nay
duoc lién két voi thanh da ngang bang dinh va cac con ké gitr cho thanh chdng xién
khong bi truot. Tiép d6 tién hanh 1ap dung van khubn san theo trinh ty sau:

+ Pt c4c thanh xa go [én trén cac kich dau caa cdy chdng té hop, ¢d dinh céc thanh
xa go bang dinh thép.

+ Tiép d6 lap cac thanh da ngang 1én trén cac thanh xa go voi khoang cach 60cm.

+ Lap dat cac tam van san, lién két bang cac chot ném, lién két vai van khuon thanh
dam bang céac tim goc trong dung cho san.

+ Piéu chinh cét va d6 bang phang cua xa go, khoang cach cac xa go phai ding theo
thiét ké.

+ Kiém tra d6 6n dinh cta van khudn.

+ Kiém tra lai cao trinh, tim cbt caa van khuén dam san mét 1an nira.

+ Céc cay chéng dam phai duoc giang ngang dé dam bao d6 on dinh.

Nhitng yéu cau khi lap dung van khuén:
- Van chuyén Ién xubng phai nhe nhang, tranh va cham x6 day lam véan khudn bi bién
dang.
- Van khuon duoc ghép phai kin khit, dam bao khéng mat nudc xi miang khi do va
dam bé téng.
- Pam bao kich thudc, vi tri, sé luong theo dang thiét ké.
- Phai 1am vé sinh sach s& van khuén va trudc khi lap dung phai quét mot 16p dau
chéng dinh dé cong tac thao d& sau nay duogc thyc hién dé dang.
- Cot chéng duoc giang chéo, giang ngang du s6 luong, kich thuéc, vi tri theo dung
thiét ké.
- Cac phuong phap 1ap ghép van khudn, xa gd, cot chéng phai dam bao theo nguyén
tac don gian va dé thdo. Bo phan ndo can thao trudgc khong bi phu thudc vao bd phan
thao sau.
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- Cot chéng phai duoc dya trén nén viing chic, khong truot. Phai kiém tra do viing
chéc cua van khudn, xa g, cot chdng, san cong tac, duong di lai dam bao an toan.
b. Lip dung cbt thép dam, san:
Nhitng yéu cau k§ thuat:
- Khi d4 kiém tra viéc lap dung van khudn dam san xong, tién hanh Iap dung cbt thép.
Can phai chinh cho chinh xé&c vi tri cbt thép trude khi dat vao vi tri thiét ké.
- B6i voi cbt thép dam san thi dugc gia cong & dudi trude khi dua vao vi tri can lap
dung.
- Cét thép phai sir dung ding mién chiu lyc ma thiét ké da quy dinh, dam bao c6
chiéu day 16p bé tdng bao vé theo dung thiét ké.
- Tranh dam bep cdt thép trong qué trinh 1ap dung cét thép va thi cong bé tong.
Bién phap lap dyng cot thép dam san:
- Cbt thép dam duoc dat trude sau do dat cbt thép san.
- bat doc hai bén dam hé thong ghé ngua mang cac thanh da ngang. it cac thanh
thép cau tao 1én cac thanh da ngang d6. Luon cdt dai duoc san thanh timg tim, sau do
ludn cét doc chiu lyc vao. Tién hanh budc cot dai vao cdt chiu luc theo ding khoang
cach thiét ké. Sau khi budc xong, rut da ngang ha cét thép xudng van khudn dam.
- Trudce khi 1ap dyung cét thép vao vi tri can cha y dit cac con ké c6 chiéu day bang
chiéu day 16p bé tdng bao vé dugc dic san tai cac vi tri can thiét tai day van khuon.
- Cét thép san duoc ldp dung truc tiép trén mat van khudn. Rai cac thanh thép chiu
mo men duong trudc budce thanh ludi theo dung thiét ké , sau d6 1a thép chiu md men
am va cbt thép céu tao caa nd. Can co san cdng tac va han ché di lai trén san dé tranh
dam bep thép trong qua trinh thi cong.
- Sau khi lap dyng cot thép san phai diing cac con ké bang bé téng c6 gan rau thép co
chiéu day bang 16p BT bao vé va budc vao mat lugi caa thép san.

Sau khi lap dyng cot thép phai nghiém thu can than trude khi quyét dinh d6 bé
tong san.
Nghiém thu va bao quan cét thép da gia cong:
- Viéc nghiém thu cbt thép phai 1am tai chd gia cong
- C6t thép da duoc nghiém thu phai bao quan khong dé bién hinh, han gi.
- Sai s6 kich thudc khéng qua 10 mm theo chiéu dai va 5 mm theo chiéu rong két

cau. Sai léch vé tiét dién khdng quéa +5 va +2% tong dién tich thép.
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- Nghién thu van khudn va cbt thép cho dung hinh dang thiét ké, kiém tra lai hé thong
cay chéng dam bao that 6n dinh méi tién hanh d6 bé tong.

c. Cong tac d6 bé tbng dam san:

Phuong phap thi cong Bétong:

Béténg dam, san duoc thi cong bang may bom.

Dé khdng ché chiéu day san, ta ché tao nhitng cot mbc bang bé téng c6 chiéu cao
bang chiéu day san (h = 10 cm).
Y&u cau vé vira bé tong:
- Vira bé tdng phai duoc tron déu va dam bao dong nhat thanh phan.
- Phai dat duoc méc thiét ké: vat liéu phai dung chang loai, phai sach, phai duoc can
dong dtng thanh phan theo yéu cau thiét ké.
- Thoi gian tron, van chuyén, d6, dam phai duogc rdt ngan, khong dugc kéo dai thoi
gian ninh két cia xi mang.
- Bé tong phai c6 do linh dong (do sut) dé thi cong, dap ung dugc yéu cau két cau.
- Phai kiém tra ép thi nghiém nhiing mau bé téng 15x15x15(cm) dugc dic ngay tai
hién truong, sau 28 ngay va dugc bao dudng trong diéu kién gan giong nhu bao
dudng bé tong trong cong truong co sy ching Kién cua tat ca cac bén. Quy dinh ct 60
m?® bé tong thi phai duc mot td ba mau.
- COng viéc kiém tra tai hién truong, nghia 1a kiém tra ham luong nudc trong bé tong
bang cach kiém tra d6 sut theo phuong phap hinh chop cut. Gom maot phéu hinh nén
cut dit trén mot ban phang dwoc ¢b dinh boi vit. Khi xe bé tong dén nguoi ta 1dy mot
it bé tong do vao phéu, dung que sat choc khoang 20 + 25 lan. Sau d6 théo vit nhac
phéu ra, do d6 sut xuong cia bé tong. Khi do sut cua bé tong khoang 12 cm 1a hop 1y.
- Giai doan kiém tra do sut néu khong dat chat luong yéu cau thi khong cho d6. Néu
giai doan kiém tra ép thi nghiém khong dat yéu cau thi bén ban bé tong phai chiu
hoan toan trach nhiém.
Yéu cau vé van chuyén vira bé tong:
- Phuong tién van chuyén phai kin, khong duoc 1am rod ri nudc xi mang. Trong qua
trinh van chuyén thing tron phai quay véi tée do theo quy dinh.
- Tuy theo nhiét d6 thoi diém van chuyén ma quy dinh thoi gian van chuyén nhiéu
nhat. Vi du;
g nhiét do:  20° +30° thi t < 45 pht.
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10° + 20° thi t < 60 pht.

Tuy nhién trong qué trinh van chuyén c6 thé xay ra nhirng truc tric, nén dé an
toan co thé cho thém nhitng phu gia déo dé 1am ting thoi gian ninh két cua bé tong co
nghia 1a tang thoi gian van chuyén.

- Khi xe tron bé tong téi cong trudng, trude khi dd, thung tron phai dugc quay nhanh
trong vong mot phit roi méi duge dé vao thung.

- Phai ¢6 ké hoach cung g du vita bé tong dé db lién tuc trong mot ca.

Thi cbng bé tong:

Sau khi cong tac chuan bi hoan tat thi bat dau thi cng:

+ DUng vita xi ming dé rira 6ng van chuyén bétong trude khi d6

+ Xe bétong thuong pham I0i vao va trit bétdng vao xe bom da chon, xe bom bé
téng bat dau bom.

+ Nguoi diéu khién giit voi bom dang trén san tang 6 vira quan sat, vira diéu khién vi
tri dat voi sao cho do bétdng theo diing hudng do thiét ké, tranh don BT mét chd qua
nhiéu.

+D06 bétong theo phuong phap do tir xa V& gan so véi vi tri can truc thap. Trudc tién
d6 bé tong vao dam. Hudng d6 bé tdng dam theo hudng do bé tong san, do tir truc F
dén truc A va d6 dén dau ta tién hanh kéo ong BT d6 dén do.

+ B4 tri ba cong nhéan theo sat voi d6 va ding cao san bé tdng cho phang va déu.

+ P dugc mot doan thi tién hanh dam, dam bé tdng dam bang dam dui va san biang
dam ban. Cach ddm dam dui da trinh bay & c4c phan trudce con dam ban thi tién hanh
nhu sau:

Kéo dam tir tir va dam bao vi tri sau goi 18n vi tri trude tir 5-10cm.

Pam bao gio thay vira bétdng khong sut 1Gn rd rét va trén mat noi nudce xi mang thi
thoi tranh dam mot chd lau qué bétdng sé bi phan tang. Thuong thi khoang 2030 ().
+ Sau khi d6 xong mot xe thi lui xe khac vao d6 tiép. Nén b tri xe vao do va xe d6

xong di ra khong bi vuéng méic va dam bao thoi gian nhanh nhat.

Cong tac thi cong bétdng ct tuan ty nhu vay nhung van phai dam bao cac diéu kién
sau:

-Trong khi thi cong ma gap mua van phai thi cong cho dén mach nging thi cong.

Diéu nay thuong gap nhat 1a thi cong trong mia mua. Néu thi cong trong miia mua
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can phai c6 cac bién phap phong ngtra nhu thoat nude cho bé tong da d6, che chin
cho béténg dang d6 va cac bai chira vat liéu.

Pam dui

u HUGNG D6 BE TONG

'/ZM//[//})\/ .
ST 2250k

- Néu dén gio nghi hoac gap troi mwa ma chua db téi mach nging thi céng thi van
phai d6 bé tong cho dén mach nging méi duoc nghi. Tuy nhién do céng suat may
bom rét 16n nén cé thé khong can b tri mach nging (D6 BT lién tuc)
- Mach nging (néu can thiét) can dit thang ding va nén chuan bi cac thanh van gé dé
chan mach ngung, vi tri mach nging nam vao doan 1/4 nhip san.
- Tinh toan s6 lugng xe van chuyén chinh xéac dé tranh cho viéc thi cong bi gian doan.
- Khi d6 bé tdng & mach ngiing thi phai 1am sach bé mit bé tong cil, tudi vao dé nudc
ho xi mang roi Mai tiép tuc d6 bé tbng méi vao.
Sau khi thi cdng xong can phai rira ngay cac trang thiét bi thi cong dé ding cho céac
lan sau tranh dé vita bétdng bam vao lam hong.
d. Cong tac bao dudng bé tdng dam san

Bé tong sau khi d6 tir 10-+12h duoc bao dudng theo tiéu chuan Viét Nam TCVN
4453-95. Can chi y tranh khong cho bé téng khdng bi va cham trong thoi ky dong
ctng. Bé tong duoc tudi nude thuong xuyén dé gitt do am yéu cau. Thoi gian bao
dudng bé tong theo bang 24 TCVN 4453-95. Viéc theo ddi bao dudng bé tong dugc
cac ky su thi cong ghi lai trong nhat ky thi cong.
- Bé tdng phai duoc bao dudng trong diéu kién va dé am thich hop.
- Bé tdng méi do xong phai dugc che chian dé khéng bi anh hudng cia nang mua.
Thoi gian bat dau tién hanh bao dudng:

+ Néu troi néng thi sau 2 + 3 gio.

+ Néu troi mat thi sau 12 + 24 gio.
- Phuong phap bao dudng:
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+ Tudi nuéc: Bé tong phai duoc gitt 4m it nhat 1a 7 ngdy dém. Hai ngay dau dé giir
d6 am cho bé téng ct hai gio tudi nude mot 1an, 1an dau tudi nude sau khi do bé
téng 4 + 7 gio, nhitng ngay sau 3 = 10 gid tudi nudc mot 1an tuy thudc vao nhiét do
moi trudng (nhiét do cang cao thi tudi nuéc cang nhiéu va nguoc lai).

+ Bao dudng bang keo: Loai keo phd bién nhét 12 keo SIKA, st dung keo bom 1én
bé mat két cAu, nd 1am giam sy mat nude do bde hoi va dam bao cho bé tong co dugc
do am can thiét.

- Viéc di lai trén bé tdng chi cho phép khi bé tong dat 24 (KG/cm?) (mua hé tir 1 +2
ngay, mua dong khoang 3 ngay).

e. Thao d& van khuon:

-Cdp pha, da gido chi duoc thao d& khi bétong di dat cuong do can thiét dé két cau
chiu duoc trong luong ban than va cac tai trong khac tac dong trong giai doan thi
cong, thoi gian can thiét dé bétong dat cudong do dé co thé thao van khuon:

+Véi két cau khong chiu luc: thong thudng 14 khi bétong dat cuong do 25
KG/cm?.

+V i van khuén chiu luc:

Véi dam c6 nhip dudi 8m, san ¢6 nhip 2- 6m c6 thé thao d& van khuodn khi bé tong

dat 50% cuong do bétong thiét ké.

Véi cong trinh sir dung cdng nghé van khudn hai ting rudi thi van khudn duoc
thdo d& nhu sau:

- Giir lai toan bo da gido va cot chdng & tim san ké dudi tam san sap do bé tong.

- Théo d& toan bo cbp pha tang cach tang méi do bé téng n-2 sau d6 dung cdy chong
don chong lai s6 cay chong lai bang 1/2 s6 cay chong ban dau.

- Khi thao van khuon khong duoc phép gia tai ¢ cac tang trén.

Viéc chat tai ting phan 1én két cau sau khi thdo d& cop pha da gido can duoc tinh
toan theo cuong do bé tong da dat, loai két cau va cac dic trung veé tai trong dé tranh
C4c Vet niat va cac hu hong khac doi véi két cau.

Viéc chat tai toan bo 18n cac két cau da d& cop pha da gido chi dugc thyc hién
khi bé tong da dat cuong do thiét ké.

Cong cu théo lip 1a Ba nho dinh, Xa cdy va Kim rat dinh. Khi thao d& cép pha
can tuan theo nguyén tac"Cai nao lap trudc thi thdo sau, cai nao lap sau thi thao

trudc”. Cach thao nhu sau:

178



+ Pau tién ta néi cac chdt dinh cua cay chdng to hop ra.
+ Tiép theo d6 1a thao cac thanh xa gd doc va cac thanh da ngang ra.
+ Sau d6 théo cac chdt ném va thao céc van khuén.

+ Sau cling 1a thdo cay chdng té hop (cach thao cay chdng té hop di trinh bay &
phan cay chéng td hop).
Chuy:

+ Sau khi thao cac chét dinh caa cay chong va cac thanh xa go doc, ngang ta can
thao ngay véan khuén chd do ra, tranh thao mot loat cac cong tac trudc rdi méi théo
van khuon. Diéu ndy rat nguy hiém vi c6 thé van khudn sé& bi roi vao dau gay tai nan.

+ Nén tién hanh tuan tu cong tac thao tir dau nay sang dau kia va phai c6 doi van
khudn tham gia hudng dan hoac truc tiép théo.
+ Thao xong nén cho ngudi & dudi d& van khudn tranh quang quat xubng san lam
hong san va cac phu kién.
+ Sau cuing la xép thanh tirng chong va dung chiing loai dé van chuyén vé kho hoic
di thi cong noi khac dugc thuan tién dé dang.
8.3.3. Sira chira khuyét tat trong bé téng:
Khi thi céng bé tdng cbt thép toan khoi, sau khi da thao d& van khuon thi thuong
xay ra nhirng khuyén tat sau:

a. Hién tuong rd bé téng:

Céc hién tuong ro:

+ RS mat: RS ngoai 16p bao vé ct thép.

+ RS sau: Rb qua 16p cdt thép chiu huc.

+ R thau suét: rd xuyén qua két cau.

- Nguyén nhan: Do van khudn ghép khong khit 1am ro ri nudc xi mang. Do vira bé
téng bi phan tang khi d6 hozc khi van chuyén. Do dam khong ky hoidc do do day cua
l6p bé tong do qué Ion vuot qua anh huong ciia dam. Do khoang cach giira cac cot
thép nho nén vira khdng lot qua.

- Bién phap stra chira:

+ D4i voi rd mat: Dung ban chai sat tiy sach cac vién d4 nam trong ving rd, sau d6
ding vira bé tdng soi nho méac cao hon mac thiét ké trat lai xoa phang.
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+ D4i vai rd sau: Dung duc sat va xa beng cy sach cac vién ¢a nam trong ving rd,

sau d6 ghép van khuon (néucan) do vira bé tdng so6i nhd mac cao hon méc thiét ké,

dam ky.

+ D4i vai rd thau sudt: Trude khi sira chita can chéng d& két cAu néu can, sau do

ghép van khuon va dd bé tong mac cao hon mac thiét ké, dam k3.

b. Hién tuwong tring mit bé tong:

- Nguyén nhan: Do khong bao dudng hoic bao dudng it nude nén xi miang bj mat

nudC.

- Sira chira: Dap bao tai cat hodc mun cwa, tudi nude thuong Xuyén tir 5 =7 ngay.

c. Hién twong nut chan chim:

Khi thao van khuén, trén bé mat bé téng ¢ nhitng vét nat nho phat trién khong

theo hudng nao nhu vét chan chim.

- Nguyén nhan: Do khong che mat bé tong mai do nén khi troi nang to nude boc hoi

qua nhanh, bé tdng co ngdt lam nut.

- Bi¢n phép swa chiza: Dung nude xi mang quét va trat lai sau do phu bao tai tuai

nuéc bao dudng. Co thé dung keo SIKA, SELL .. bang cach vé sinh sach sé& réi bom

keo vao.

IX. To chiic thi cong

9.1. Tinh toan khéi lweng cong tac thi cong

khéi lugng cdng tac thi cdng cua toan cong trinh duoc tinh toén chi tiét theo ting

hang muc céng viéc. Két qua tinh toan duoc thé hién trong bang sau:

Tén cong viéc o D*f‘h Npu Thoi Bét dau Kétthic | Quan hé Nhén
ong muc cau gian cong

B S 284 Wed
tién do thi cong days? Tue 3/20/07 1/30/08

N Aoy Con Mon
Cong tac chuan bi g 7 days | Tue 3/20/07 3/26/07 nc[16]
maéng 0days | Tue 3/27/07 | Tue 3/27/07 nc[14]
Thi cdng mong m 5472 0.054 254 di?/s Tue 3/27/07 | Sat 4/14/07 2 | nc[17]
Baodatmongbang | 5 | 5305 | 00072 17| 25 | suna/15/07 | Tue 4/17/07 4 | ne[7]
may (Caplll) 7 days
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Dao moéng bang tha 128. Mon | 555+0.5

cong (Caplil) m3 595 1.51 194 | 8days | Sun 4/15/07 4/23/07 | days nc[25]
A n . 12.7 Mon Wed

Bé tbng 16t mong m3 92 1.18 15 | 2 days 4123107 4125107 6 | nc[8]

GC LD cot thep dé, t | 849 g 70 | 4days | Tue424/07 | Fria27/07 | 15510 | nepis

€6 méng 2 days

GCLD vénkhuonde, |\ » | 339\ 5597 | 100 | 3days | Tue4/24i07 | Fria27/07 | 855705 | nepaag

€6 méng 6 days

Bom BT dé, ¢ méng 164. 8FS+0.5

(90m3/h ) m3 736 0.018 3| lday Sat 4/28/07 | Sun 4/29/07 days nc[3]

Bao dong bé tong an 7 days | Sun 4/29/07 Sat 5/5/07 ﬁg;sm's nc[3]

Théao van khubn 339. Mon 11SS+1

méng m2 6 0.03 10 | 2 days 4/30/07 Tue 5/1/07 day nc[5]

Léap dit mong dot 1 m3 | 155 0.67 104 | 2 days | Sun4/29/07 | Tue5/1/07 10 | nc[52]

%:nzo cotthépgiang | |\ 34| g3a| 29| 3days | Tue5/1/07 | Fri5/a/07 13 | nc[10]

GCLD van khuon m2 | 22| 0207| 68| 3days | Wed5/207 | Frisajor | H4SSY0S | epos

giang mong 5 days

BoBTgiangmong (| (13 | 984 | 241 69 | 3days | Wed5/207 | Sat5/5007 | 125505 | s

Tc) days

Bao dang bé tong Cg” 2days | Thu5/3/07 |  Fri5/4/07 égjssm.s ne[2]

Thao van khuon m2 | 2% o003 7| 1day | Frismo7 | Frisao7 [ XSSP | e

giang méng 5 day

;‘ép dat.tonnén (Te | s | 993 | 067 197 | 8days | Sat5/507 | Sun5/13/07 16 | nc[25]

Bé tong gach v& 16t 76.0 Wed

nén m3 30 1.18 90 | 3days | Sun5/13/07 5/16/07 19 | nc[30]
A s . Con Wed

Cdng tac khac g 3 days 5/16/07 Sat 5/19/07 20 | nc[15]

tang 1 Odays | Sat5/19/07 | Sat5/19/07 21 | nc[15]

e g A 13.2 Wed
GC LD cot thép cot t 85 10.19 136 | 4 days 5/16/07 Sun 5/20/07 20 | nc[34]
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. A 304. Mon | 23SS+0.5
GCLD véan khuén cot | m2 5 0.319 97 | 5days | Thu5/17/07 5/21/07 | days nc[20]
bobeétongeot(Can | o | 516|419 o1 | 3days | Thu5/17/07 | Sun5/20/07 | 2455%05 | 1130
truc thap ) days
. s N R . Mon | 25SS+0.5
Bao dong BT cot cbng 4 days Fri 5/18/07 5/21/07 | days nc[15]
D& vén khuon cot m2 | %] 003 9| 1day | Sat5/19/07 | Sat5/19/07 §g§s+1 ne[9]
dG;C"[? van khuon m2 | 435| 03438 | 150 | 5days | Sun5/20/07 | Fri5/25/07 25 | nc[30]
am san, thang
GCLD cbt thép dam 35 Mon 28SS+0.5
san, thang t | 673| 1041 00 ays 5/21/07 | ThUS24107 | 400 nc[20]
Bom BTdam san, 132. .
thang ( 90ma/h ) m3 5| 0018 2 | 2days | Fri5/25/07 | Sun5/27/07 28 | nc[45]
Bao dong BT dam | Con 8days | Sat5/26/07 | Sat6/2/07 | 3055705 | ooy
san g days
Dovan khuondam 1o | 435 | 003 13| 2days | Sun6/3/07 | Mon 6/4/07 31 | ne[7]
GCLD véan khudn cau Mon
thang m2 28.8 | 0.3438 10 | 1day | Sun5/27/07 5/28/07 30 | nc[10]
GCLD cét thép cau Mon
thang t 15 10.41 16 | 1day 5/28/07 Tue 5/29/07 33 | nc[16]
D6 BT cau thang ( Tc Wed
) m3 2.63 4.19 11| 1day | Tue5/29/07 5/30/07 34 | nc[11]
. x Con Wed 35585+0.5
Bao dong BT g 7 days 5/30/07 Tue 6/5/07 days nc[2]
D& van khuon cau m2 | 288| 003 1| 1day | Tue6/12/07 | Tue6/12/07 | 30750 | e
thang days
e , 75.7 34
Xay tong chén m3 4 1.92 145 days Tue 6/5/07 Sun 7/8/07 32 | nc[27]
L4p khuén cira m 1246' 0.15 19 | 1day Mon 7/9/07 | Mon 7/9/07 38 | nc[19]
. 982. 12
Trét trong m2 0.316 311 Tue 7/10/07 | Sat 7/21/07 39 | nc[26]
72 days
Lét nén ( Gach Wed .
Ceramic 30%30) m2 631 0.18 114 | 3 days 1/16/08 Fri 1/18/08 62 | nc[38]
Cong tac khac C;’” 2days | Fri5/25/07 | Sun5/27/07 | 30SS nc[12]
A 196
tang 2 d Tue 6/5/07 | Tue 1/15/08
ays
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GC LD cét thép cot t | 442| 1019| 45| 3days | Tue6/507 | Thu6/7/07 32 | nc[15]
GCLDvankhuoncot | m2 | %% | 0319 | o7 | adays | Tuew/sio7 |  Sat6/9/07 8133?0'5 nc[11]
bobeétongeot(Can | o | 516|419 o1 | 3days | Wed6/6/07 | Fri6go7 | 2255705 | er30)
truc thap ) days
Bao dong BT cot cong 4days | Wed 6/6/07 | Sun 6/10/07 gg§f+°'5 ne[2]
D& vén khuon cot m2 | %] 003 9| 1day | Thue/7/07 |  Fri 6/8/07 Q‘S’S*l ne[9]
GCLD van khudn Wed
G oan, hang m2 | 435| 03438 | 150 | 5days | Sat6/9/07 W 46 | nc[30]
GCLD cbt thép dam 35 49SS+0.5
o thang t | 673| 2041 70| JO | Sat6/9/07 | Tue612l07 | 4o nc[20]
Bom BTdam san, 132.
thoms ( Soma/h m3 5| o018 2| 1day | Thu6/14/07 | Thu 6/14/07 49 | nc[2]
Bao dong BT dam | Con 8days | Thu6/14/07 | Fri6/22/07 | 2155705 | oron
san g days
Dyvankhuondam | o | 435 | 003 | 13| 2days | Sat6/30/07 | Mon7/2/07 | 22FS* | 7
san days
ff]gr']f vankhuoncau |5 | g8 | 03438 10 | 1day | Fri6/1507 | Fri6/15/07 51 | nc[10]
t‘fg@D cot thép cau t | 15| 1041 16 | 1day | Sat6/16/07 | Sat6/16/07 54 | nc[16]
;36 BT cauthang (Tc | 113 | 263 | 419 11| 1day | Sun6/17/07 | Sun 6/17/07 55 | nc[11]
Bao dong BT an 7 days | Sun6/17/07 | Sun 6/24/07 Zg§§+o'5 nc[2]
D& van khuon cau m2 | 288| 003 1| 1day | sat6/30/07 | sun7/1/07 | 27750 | e
thang days
Xay tong chen ms | Y1 1ea| 100 d:;f/s Mon 7/2/07 | Fri 8/3/07 53 | nc[29]
L4p khudn cira m 1246' 0.15 19 | 1day Fri 8/3/07 Sat 8/4/07 59 | nc[19]
Trat trong m2 | %21 o316| 311| Sat8/4/07 | Sat8/18/07 60 | nc[23]
72 days
(":?r;ri?c%%i‘;%) m2 | 631| 018| 114 | 3days | Fri1/11/08 | Tue 1/15/08 | 83FF nc[38]
Cong tac khac C;’” 2 days | Thu6/14/07 | Fri6/15/07 | 51SS nc[12]
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ting 3 Odays | Thu9/28/06 | Thu 9/28/06

GC LD c6t thép cot t 4.42 10.19 45 | 3days | Mon7/2/07 | Thu 7/5/07 53 | nc[15]

GCLD van khuon cot | m2 2203é 0319 | 72| 3days | Tue7/3/07 | Thu7/5/07 225?05 nc[24]

bobeétongeot(Can | o | 516|419 o1 | 3days | Tue7/307 | Fri76/07 | 8855705 | er30)

truc thap ) days

Bao dong BT cot cong 2 days | Wed 7/4/07 | Thu7/5/07 25’5*0'5 ne[2]

D& van khuon cot m2 2203é 0.03 7| 1day | Thu7s/07 | Thu7/5/07 225’5*1 ne[7]

Sﬁ;ﬁ?};ﬁ;on m2 | 435| 03438 | 150 | 4days | Fri 7/6/07 | Tue 7/10/07 67 | nc[38]

CCLDcotthepdam | | g751 4049 | 70| 3° Sat 7/7/07 | Tue 71007 | 1055705 | eroog

san, thang days days

Bom BTdam san, 132. Wed

thane ( SomaIn) m3 > | 0018 2| 1day | Tue7/10/07 e 70 | nc[2]

Bao dong BT dam Con 8 davs Wed Wed | 72SS+0.5 ncl2]

san g 4 7/11/07 7/18/07 | days

Dyvankhuondam | o | a5 | 003 | 13| 2days | Fri7i27io7 | sat7i28i07 | 1SS | e

san days

GCLD vén khubn cau Wed

thang m2 28.8 | 0.3438 10 | 1day 7/11/07 Thu 7/12/07 72 | nc[10]

t(f]gn'bD cot thép cau t | 15| 1041 16 | 1day | Thu7/12/07 | Fri 7/13/07 75 | nc[16]

;36 BT cauthang (Tc | 113 | 263 | 419 11| 1day | Fri7/13/07 | Sat7/14/07 76 | nc[11]

Bao dong BT Cg” 7days | Sat7/14/07 | Fri7/20/07 ;Sj*” nc[2]

D& van khuon cau m2 | 288| 003 1| 1day | Fri7ziezior | Erivezior | T8TSYE | e

thang days

X4y tong chén m3 63; 192 122 digs Sun 7/29/07 | Fri 8/17/07 74 | nc[45]

Lép khuon cira m 1246' 045| 19| 1day | Sat8/18/07 | Sat8/18/07 80 | nc[19]
, 982. 13 . 61FS-9

Trat trong m2 72 0.316 311 days Sun 8/19/07 | Fri 8/31/07 days,81 nc[24]

cl_:ztr;ri?c(s%?%%) m2 | 631| 018| 114 | 3days | Fri1/11/08 | Tue 1/15/08 104 | nc[38]
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Cong tac khac Cg” 2 days | Tue7/10/07 | Thu7/12/07 | 72SS nc[12]
\ 149
tAng 4 . Thu 7/19/07 | Thu 1/10/08
ays
GC LD cét thép cot t | 442| 1019 45 | 3days | Thu7/19/07 | Sat7/21/07 73 | nc[15]
GCLD van khuon cot | m2 18786 0319 | 60| 5days | Thu7/19/07 | Tue 7/24/07 gg§f+°'5 nc[12]
bobeétongeot(Can | o | 516|419 o1 | 3days | Fri7/20007 | Sun7/22/07 | 8755705 | 1130
truc thap ) days
Béo dong BT cot cong 2days | Fri7/20/07 | Sun7/22/07 225’5’*0'5 nc[2]
D& van khuon cot m2 18786 0.03 6| 1day | Sat7/21/07 | Sun7/22/07 225’5*1 nc[6]
GCLD van khuén Mon
dam san, thang m2 435 | 0.3438 150 | 4 days 7123107 Thu 7/26/07 88 | nc[38]
GCLD cbt thép dam 35 Mon 91SS+0.5
sary thang t | 673 1041 0 gavs Zizajop | Thu7/26007 | G nc[20]
Bom BTdam san, 132. . .
thang ( 50m3/h ) m3 5| 0018 2| 1day | Fri7/27/07 | Fri7/27/07 91 | nc[2]
Bao dong BT dam | Con 8days | Fri727/07 | sateafo7 | 355705 | e
san g days
Dyvankhuondam | o | 435 | 003 | 13| 2days | Sun8/12/07 | Tuesraio7 | 23S | nern
san days
'Ef;]gl’ll_gD vankhuoncau | o | g5 | 0.3438 10 | 1day | Sat7/28/07 | Sat7/28/07 93 | nc[10]
t(f]gn'bD cot thép cau t | 15| 1041 16 | 1day | Sun7/29/07 | Sun7/29/07 96 | nc[16]
D6 BT cau thang ( Tc Mon Mon
) m3 | 263 | 4.19 11| 1day J130/07 J130/07 97 | nc[11]
. Cén Mon 9855+0.5
Bao dong BT g 7 days 7130/07 Mon 8/6/07 days nc[2]
D& van khubn cau Mon 99FS+6
thang m2 | 288 | 003 1| 1day gi13i07 | Tue 8407 | oo nc[2]
e 63.1 37
Xay tong chén m3 8 1.92 122 days Tue 8/14/07 | Thu 9/20/07 95 | nc[25]
Lap khudn cira m 1246 0.15 19 | 1day | Thu9/20/07 | Fri9/21/07 101 | nc[19]
, 982. 11 . 82FS-9
Trat trong m2 72 0.316 311 days Fri 9/21/07 | Tue 10/2/07 days,102 nc[28]
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'éitr:fq?cg%i‘;%) m2 | 631| 018| 114 | 3days | Tue1/8/08 | Thu1/10/08 | 125FF nc[38]
Cong tac khéac Cg” 2days | Fri7/27/07 | Sat7/28/07 | 93SS nc[12]
ting 5 W25 1 satsia/o7 | Thu1/10/08
ays

GC LD cét thép cot t | 442| 1019 45 | 3days | Sat8/4/07 | Tue8/7/07 94 | nc[15]
GCLDvankhuoncot | m2 | ‘o | 0319 60 | 3days | Sun8/507 | Tue8/7/o7 é%@i’*o' ncl4]
Bobetongeot(Can | 113 | 916 419 o1 | 3days | Sune/5/07 | Wed 8/8/07 | 108550 | erag)
truc thap ) 5 days

o ) ] Mon | 109SS+0.
Bao dong BT cot cong 4 days | Mon 8/6/07 8/13/07 | 5 days ncl2]
D& van khuoén cot m2 187Sé 0.03 6 | 1day Tue 8/7/07 Tue 8/7/07 é;SSSﬂ nc[2]
dGé‘fnLEa:a%;‘:;O” m2 | 435| 03438 | 150 | 4days | Wed 8/8/07 | Sun8/12/07 109 | nc[38]
GCLDcotthepdam | | g2a 1 1041 | 70| 32 | Thusioo7 | sunsizior | H1255%0- | oo
san, thang days 5 days
Bom BTdam san, 132.
thang ( S0m3/h) m3 5| 0018 2 | 2days | Sun8/12/07 | Tue 8/14/07 112 | nc[45]
Bao dong BT dam con 8 davs Mon Mon | 114SS+0. nel2]
san g 4 8/13/07 8/20/07 | 5 days
D& van khubn dam Wed 115FS+8
o m2 | 435| 0.3 13 | 2 days gi20/o7 | Thu 830007 | (oo nc[7]
GCLD vén khubn cau Wed
thang m2 | 288 | 0.3438 10 | 1day | Tue8/14/07 8/15/07 114 | nc[10]
GCLD cét thép cau Wed
thang t 15| 1041 16 | 1day g/15/07 | Thu 8/16/07 117 | nc[16]
;36 BT cauthang (Tc | 113 | 963 | 419 11| 1day | Thu8/16/07 | Fri8/17/07 118 | ne[11]
Bao dong BT con 7days | Frign7/07 | Thusiesioz | 11SSH0- | e

g 5 days

D& van khuon cau m2 | 288| 003 1| 1day | Thus/30/07 | Thusszoo7 | 220FS*6 | er
thang days

e 63.1 37 . Mon
Xay tong chén m3 8 1.92 122 days Fri 8/31/07 10/8/07 116 | nc[25]
Lap khudn ctra m 1246 0.15 19 | 1day | Tue 10/9/07 | Tue 10/9/07 122 | nc[19]
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, 982. 13 Wed | _ . 103FS-9
Trat trong m2 72 0.316 311 days 10/10/07 Fri 10/26/07 days 123 nc[25]
Eitr:;?c(?’%i‘;%) m2 | 631| 018| 114 | 3days | Tue1/8/08 | Thu 1/10/08 146 | nc[38]
Cong tac khac Cg” 2 days | Tue8/14/07 | Thu8/16/07 | 114SS nc[12]
ting 6 3 | Tue /2107 | Mon 1/7/08

ays

GC LD cét thép cot t | 442| 1019| 45| 3days | Tue®/21/07 | Thu8/23/07 115 | nc[15]
GCLD van khuon cot | m2 18786 0319 | 60| 3days | Tue8/21/07 | Fri 8/24/07 é2d8a§§+0. nc[4]
Db bé tong cot( Can Wed . 129SS+0.
tryc thép ) m3 | 21.6 4.19 91 | 3days 8/22/07 Fri 8/24/07 5 days nc[30]

. ) ) Wed | . 130SS+0.
Bao dong BT cot cong 2 days 8/22/07 Fri 8/24/07 5 days ncl2]
D& van khuon cot m2 18% 0.03 6| 1day | Thus/23/07 | Fris/2a/07 32355” ne[2]
o Lfaa’a&::;c’” m2 | 435| 03438 | 150 | 4days | Sat8/25/07 | Tue 8/28/07 130 | nc[38]
GCLDcotthepdam | | g2a | 1041 | 70| 32 | sats/2s/07 | Tuesizsior | 2355%0 | yepo)
san, thang days 5 days
Bom BTdam san, 132. Wed
thane ( Soman) m3 5| 0018 2 | 2days a0y | Thu 8130107 133 | nc[45]
Bao dong BT dam con Wed 135SS+0.
san g 8 days 8/29/07 Thu 9/6/07 5 days ncl[2]
Dgvankhuondam | o | 435|003 13 | 2days | Fri 9407 | sunoieio7 | 136FSY | ey
san days
t(f]gn'bD vankhuoncau | > | g5 | 0.3438 10 | 1day | Fri8/31/07 | Fri8/31/07 135 | nc[10]
t(f]gn'bD cot thép cau t | 15| 1041 16 | 1day | Sat9/1/07 | Sat9/1/07 138 | nc[16]
;36 BT cauthang (TC | 13 | 963 | 419| 11| 1day | Sun9/2/07 | Sun9/2/07 139 | nc[11]
Bao dong BT con 7 days Sun 9/2/07 Sun 9/9/07 140S5+0. nc[2]

g 5 days

D& van khuon cau m2 | 288| 003 1| 1day | Sato/15/07 | sun9ie/07 | 246 | er
thang days
X4y tong chen m3 63% 192 122 d:;?/s Sun9/16/07 | Thu11/1/07 | 40,137 | nc[25]
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124,

Lap khudn ctra m 6 0.15 19 | 1day Fri 11/2/07 | Fri 11/2/07 143 | nc[19]
. 982. 13 Mon Mon

Trat trong m2 72 0.316 311 days 11/5/07 11/26/07 144 | nc[25]

Eitr:;?c(?’%i‘;%) m2 | 631| 018| 114 | 3days | Thu1/3/08 | Mon1/7/08 | 167FF | nc[38]
N . Con Wed

Cong tac khac g 2 days 8/29/07 Thu 8/30/07 | 135SS nc[12]

tang 7 Odays | Tue11/7/06 | Tue 11/7/06

GC LD cbt thép cot t 4.42 10.19 45 | 3days Thu 9/6/07 | Sun 9/9/07 136 | nc[15]

GCLDvankhuoncot | m2 | % | 0319| 50| 3days | Frio7o7 | sunoseio7 | 1A9SSHO | ey

44 5 days

Db bé tong cot( Can . Mon | 150SS+0.

truc thp ) m3 21.6 4.19 91 | 3days Fri 9/7/07 9/10/07 | 5 days nc[30]

Bao dong BT cot cong 2 days Sat 9/8/07 Sun 9/9/07 é‘zlail?o' ncl2]

D& van khuoén cot m2 15444 0.03 5| 1lday Sun 9/9/07 Sun 9/9/07 éijSSﬂ nc[2]

GCLD van khubn Mon .

dam san, thang m2 435 | 0.3438 150 | 4 days 9/10/07 Fri 9/14/07 151 | nc[38]

GCLDcotthépdam || 673\ 1041 | 70| 3° | Tueon1/07 | Frioman7 | 224550 | epor

san, thang days 5 days

Bom BTdam san, 132. .

thang ( 90m3/h ) m3 3 0.018 2 | 2days Fri 9/14/07 | Sun 9/16/07 154 | nc[45]

Bao dong BT dam | Con 8days | Sat9/15/07 | Sat9/22/07 | LO8SSHO- | o

san g 5 days

D& van khudn dam Mon 157FS+8

aan m2 | 435 0.03 13 | 2 days 10/1/07 | Tue10/2/07 days nc[7]

GCLD vén khubn cau Mon

thang m2 28.8 | 0.3438 10 | 1day | Sun9/16/07 9/17/07 156 | nc[10]

GCLD cét thép cau Mon

thang t 15 10.41 16 | 1day 9/17/07 Tue 9/18/07 159 | nc[16]

D6 BT cau thang ( Tc Wed

) m3 2.63 4.19 11| 1day | Tue9/18/07 9/19/07 160 | nc[11]
. Con Wed 161SS+0.

Bao dong BT g 7 days 9/19/07 Thu 9/27/07 5 days nc[2]

D& van khuon cau m2 | 288| 003 1| tday | Thu10/4/07 | Thu10/4/07 | 162FS*6 | hero

thang days
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A s X 63.1 35 Wed Mon
Xay tong chén m3 8 1.92 122 days 10/3/07 11/19/07 158 | nc[26]
¢ A 124. Tue Tue
Lap khuén ctra m 6 0.15 19 | 1day 11/20/07 11/20/07 164 | nc[19]
. 982. 13 Tue Tue
Trat trong m2 72 0.316 311 days 11/27/07 12/18/07 124,165 | nc[25]
L&t nén ( Gach
Ceramic 30%30) m2 | 631 0.18 114 | 3days | Thu1/3/08 | Mon1/7/08 | 166,188 | nc[38]
Cong tac khéac Cg” 2days | Fri9/14/07 | Sun9/16/07 | 156SS nc[12]
ting 8 ol | sunor23i07 | wed /2108
ays
GC LD cét thép cot t | 442 | 1019 45 | 3days | Sun9/23/07 | Tue 9/25/07 157 | nc[15]
. N 154. Wed | 170SS+0.
GCLD van khudn cot m2 44 0.319 50 | 3days | Sun9/23/07 9/26/07 | 5 days nc[4]
Db bé tong cot( Can Mon Wed | 171SS+0.
truc thp ) m3 | 216| 419 91| 3days 9124107 0/26/07 | 5days | "3
o A . Wed 1725S+0.
Bao dong BT cot cong 2 days 9/26/07 Thu 9/27/07 5 days ncl2]
D& van khuon cot m2 15444 0.03 5| 3days | Thu9/27/07 | Sat9/20/07 32355” ne[2]
GCLD van khuon m2 | 435| 0.3438| 150 | 4days | Thu9/27/07 | Sun 9/30/07 172 | nc[38]
dam san, thang
GCLD cét thép dam 35 Wed Mon | 175SS+0.
san, thang t 6.73 1041 70 days 10/3/07 10/8/07 | 5 days nef20]
Bom BTdam san, 132. Mon
thang (90m3/h ) m3 3 0.018 2 | 2days 10/1/07 Tue 10/2/07 175 | nc[45]
Bao dong BT dam con 8 davs Mon Thu | 177SS+0. ncl2]
san g 4 10/1/07 10/11/07 | 5 days
D& van khubn dam Tue Thu | 178FS+8
san mz | 435|003 13 | 2days 10/23/07 10/25/07 | days nef7]
GCLD vén khubn cau Wed Wed
thang m2 | 28.8 | 0.3438 10 | 1day 10/3/07 10/3/07 177 | nc[10]
tthn"gD cot thép cau t | 15| 1041| 16| 1day | Thu10/4/07 | Thu 10/4/07 180 | nc[16]
?6 BTcauthang (T¢ | 3 | 963 |  419| 11| 1day | Fril0/5/07 | Fri10/5/07 181 | ne[11]
o con : Tue | 182SS+0.
Bao dong BT g 7 days Fri 10/5/07 10/16/07 | 5 days nc[2]
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D& vén khudn cau Wed Thu | 183FS+6
thang mz | 288| 003 1] 1day 10/24/07 | 10/25/07 | days nef2]
s \ 63.1 28 Thu
Xay tong chén m3 8 1.92 122 days 10/25/07 Tue 12/4/07 179 | nc[33]
< A 124, Wed Wed
Lap khuén ctra m 6 0.15 19 | 1day 12/5/07 12/5/07 185 | nc[19]
. 982. Mon
Trat trong m2 79 0.316 311 | 8days | Thu12/6/07 12/17/07 186 | nc[39]
L4t nén ( Gach Mon
Ceramic 30+30) m2 | 631 018 | 114 | 3days 1o/31jo7 | Wed 1/2/08 | 187,209FF | nc[38]
Cong tac khéc Con 2 days Mon | e 10/207 | 1778S | ne[12]
g 10/1/07
x 60.5 Thu
tang 9 days 10/11/07 Wed 1/2/08
GC LD cét thép cot t | 442| 1019 45 | 3days Thu Tue 178 | nc[15]
otthep co ' ' Y 10/11/07 10/16/07
e 154. . Tue | 191SS+0.
GCLD van khudn cot m2 44 0.319 50 | 3days | Fri10/12/07 10/16/07 | 5 days ncl4]
Db bé tong cot( Can ) Wed | 192SS+0.
truc thp ) m3 21.6 4.19 91 | 3days | Fri10/12/07 10/17/07 | 5 days nc[30]
o ) A Tue Thu | 1935S+0.
Bao dong BT cot cong 2 days 10/16/07 10/18/07 | 5 days nef2]
.z A 154. Wed Mon | 194SS+1
D& van khuén cot m2 44 0.03 5| 3days 10/17/07 10/22/07 | day ncl2]
GCLD van khudn Wed Tue
dam san, thang m2 | 435| 03438 150 | 4days 10/17/07 10/23/07 193 | nc[38]
GCLD cét thép dam 35 Thu Mon | 196SS+0.
san, thang t o673 1041 70| 4o 10/18/07 | 10/20/07 | 5days | "°[20]
Bom BTdam san, 132. Mon Wed
thang (90m3/h ) m3 3| 0018 2| 2days | 400007 | 10/31/07 196 | nc[45]
Bao dong BT dam con Tue 198SS+0.
san g 8 days 10/30/07 Thu 11/8/07 5 days ncl[2]
D& van khubn dam Tue Wed | 199FS+8
san mz | 435] 003 13 | 2days 11/20/07 11/21/07 | days nef7]
GCLD van khudn cau Wed
thang m2 | 28.8 | 0.3438 10 | 1day Lo/3Lloy | Thu11/1/07 198 | nc[10]
tthnLgD cot thep cau t | 15| 1041| 16| Lday | ThulU/1/07 | Fri11/2/07 201 | nc[16]
D6 BT cau thang ( Tc . Mon
) m3 2.63 4.19 11 | 1day Fri 11/2/07 11/5/07 202 | nc[11]
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. s Con Mon Tue | 203SS+0.
Bao dng BT g 7 days 11/5/07 11/13/07 | 5 days nef2]
D& van khuon cau Wed Wed | 204FS+6
thang mz | 288 003 1] 1day 11/21/07 11/21/07 | days nef2]
A s \ 63.1 20 Thu Wed
Xay tong chén m3 8 1.92 122 days 11/22/07 12/19/07 200 | nc[46]
< A 124, Thu Thu
Lap khuén ctra m 6 0.15 19 | 1day 12/20/07 12/20/07 206 | nc[19]
, 982. . . 145FS-9
Trat trong m2 72 0.316 311 | 6days | Fri12/21/07 | Fri 12/28/07 days,207 nc[52]
Lat nén ( Gach Mon
Ceramic 30*30) m2 631 0.18 114 | 3 days 12/31/07 Wed 1/2/08 208 | nc[38]
N . Con Wed Wed
Cong tac khac g 8 days 10/31/07 11/14/07 198 | nc[25]
mal 0 days | Fri12/15/06 | Fri 12/15/06
A gn - 13.2 Wed Wed
Xay tong vot mai m3 5 1.92 26 | 1day 11/21/07 11/21/07 nc[26]
21 a < 26.7 Thu .
Do bé téng tao doc m3 8 1.18 32 | 2 days 11/22/07 Fri 11/23/07 212 | nc[16]
J, £ £ Mon Mon
Cot thép chong tham t 1.56 14.63 23 | 1lday 11/26/07 11/26/07 213 | nc[23]
A oa z 1 Tue Thu
Bé tbng chong tham m3 21 3.26 69 | 3days 11/27/07 11/29/07 214 | nc[23]
Ng&m néc xi ma con 7 days | Fri 11/30/07 Mon 215 | nc[10]
gam noc xi mang g 4 12/10/07
Latgachchéngnéng | m2 | 631 | 018| 114 | 6days Tue Tue 216 | nc[19]
gach chong nong ' y 12/11/07 | 12/18/07
, . . Wed Wed
Latgach lAnem216p | m2 631 0.18 114 | 6 days 12/19/07 12/26/07 217 | nc[19]
A s . Con Thu
Codng tac khéac g 6 days 12/27/07 Thu 1/3/08 218 | nc[15]
hoan thién 0 days Fri 1/12/07 | Fri 1/12/07
, i a A 10 Thu Wed
Trét ngoai toan bo m2 | 1200 0.197 237 days 11/22/07 12/5/07 212 | nc[24]
4 a . Con 30 .
Lap dién nac g days Sat 11/17/07 | Fri 12/28/07 | 206FF nc[10]
s R 1121 Thu
Lap cira vao khudn m2 Py 0.25 281 | 9days 12/27/07 Tue 1/8/08 218 | nc[32]
, . 1121 Mon
Son ctra 3 néc m2 Py 0.24 269 | 9days | Wed 1/9/08 1/21/08 223 | nc[30]
Quét vbi toan bo cong 1005 13 Thu Mon
trinh m2 | “gg| 0038 3821 g 12/27/07 1/14/08 221 | nc[30]
o N Con Wed
V¢ sinh ban giao g 7 days | Tue 1/22/08 1/30/08 224 | nc[25]
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9.2. Tinh toan 1ap téng mat bing thi céng
9.2.1. Co sé tinh toan lap tong mit bing.
+ Can ctr theo yéu cau cua td chuc thi cong, tién do thuc hién cong trinh ta xac dinh
nhu cau can thiét vé vat tu, vat liéu, nhan luc, nhu cau phuc vu.
+ Can ct vao tinh hinh cung @ng vat tu thuc té.
+ Can ct VAo tinh hinh thuc té va mat bang céng trinh, ta bé tri cac cdng trinh phuc
vu, kho bdi, cau truc dé phuc vu thi cng,
9.2.2. Muc dich.
+ Tinh toan lap tong mat bang thi cong dé dam bao tinh hop ly trong cong tac to
chtrc, quan Iy thi cng, hop Iy trong day chuyén san xuét, tranh hién tuong chong
chéo khi di chuyén.
+ Pam bao tinh 6n dinh va phi hop trong cong tac thi cong, tranh truong hop lang
phi hay khong di nhu cau.
+ Pé dam bao cac cdng trinh tam, cac bai vat liéu, cau kién, cac may moc thiét bi
duoc st dung mot cach thuan loi nhat.
+ Pé cu ly van chuyén ngan nhat, s6 lan béc do it nhat.
- Panh gia biéu d6 nhan luc: Pé danh gia biéu d6 nhan luc ta dung hai hé sé sau:
+ Hé s6 khong diéu hoa ky: k= % = %:1,4
Trong dé :
Anmax 12 56 cONng nhan cao nhat.
Ay : 12 56 cOng nhan trung binh caa biéu d6 nhan luc duoc tinh theo :

S
_ o _ 281400 _ 86

T T 331

S: 1a tong sb cong lao dong
9.2.3. Tinh toan lap tong mit bang.
Tinh s6 lwong c4c can bd cong nhan vién trén cong trudng va nhu cau dién tich sir
dung
a. S6 cong nhan xay dung co ban truc tiép thi céng.
Theo biéu d6 tién do thi cong thi sé cong nhan vao thai diém cao nhit:
Anax = 152 (nguroi)

b. S6 ¢ong nhan 1am viéc & cac xuang phu tro.
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B = mx— = 30x 52 = 456 (nguoi)
100 100

Liy B = 46 (ngudi)
c. S6 ¢ong nhan k§ thuat.

C=8%(A+B)= 1—20 (152 + 46 ) = 15.84 (nguoi)

Liy C = 16 (nguoi)
d. S6 can bo nhan vién hanh chinh.

D=5%(A+B)= 1—30 (152 + 46) = 9.9 (ngudi). Lay D = 10 (nguoi)
e. Cong nhan vién chac phuc vu.

A+B+C+D _,_ 152+46+16+10
X =10x
100 100

LAy E = 23 (nguoi)

E=p

= 22.4 (nguot)

Tong sd c4c can bo cong nhén vién cong trudng:

G=106(A+B+C+D+E)=1,06(152+46+16+10+23) = 261.82 (nguot)
Liy G =262 (ngudi)
+ Dién tich lam viéc cta ban chi huy cong truong
Tiéu chuan 4m? mot ngudi = S6 céan bo 1a:
S; = 4x D = 4x10 = 40 (m?)
Du tinh c6 khoang 50% sb cong nhan nghi trua tai cong trudng. Dién tich tiéu chuan cho
mdi nguoi la 1m?.
S, =50% ( A + B) = 50% ( 152 + 46) = 99 (m?)
Syt = 99(m?)
9.2.4. Tinh dién tich lan trai tam thoi.
a) Nha lam viéc cua can bg, nhan vién k¥ thuat
S = 4 m*/ngudi x 8 =32(m°)
b) Nha nghi giita ca cho toan bo s6 cong nhan khi Ion nhat.
S = 1 m¥ngudi x 205 = 205 (m?)
Dién tich cac phong ban chtrc nang cho trong bang sau:
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Tén phong ban Dién tich (m?)
Nha lam viéc cua can bo k¥ thuat 32

Nhay té 10

Hanh chinh 30

Nha nghi ca 205

Kho dung cu 12

Nha WC 10

Nha bao vé 18

9.2.5. Dién tich kho bai :
Can ctr Vo bang tién do thi cong caa cong trinh ta thiy khi thi cong dén phan xay
tuong, trat va do bé tdng nén 1a ¢6 nhu cau vé lugng vat liéu 16n nhat, do d6 can ctr
vao khéi lugng cong tac hoan thanh trong mot ngay dé tinh toan khéi luong nguyén
vat liéu can thiét, tir tinh toan dugc dién tich can thiét cua kho béi.
Khéi lwong tuong xay cua mot tang : 152,064 m°.
Khdi lugng trét trong cua mot tang: 1877,6 x0,015 = 28,164 m°.
Theo dinh mtrc:1m® tudng xay c6 0,181m° vira, 264 vién gach.
Theo dinh mc cap phdi vat lidu co:
+ Pinh muic cho 1m? vita xay:
Xi ming: 385,04 (Kg), Cat vang: 1,09 (m®),
+ Pinh miic cho 1m? trat trong:
Xi ming: 410,04 (Kg), Cat vang: 1,05 (m®).
+ Pinh mutic cho 1m? bé tong :
Xi ming: 296,03(Kg), Cat vang: 1,12 (m®),
Cin cr vao bang tién do ta c6 khdi luong cong tac trong mot ngay:

152064

+ Khéi luong xay trong mot ngay: =1521m*

+ Khdi lugng trat trong trong mot ngay: %1964 =0971m°

Vay khoi lugng vat liéu can c6 trong mot ngay va dit trir trong nim ngay:
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- Xi mang.

+ Cong tac xay: 15,21 x 0,181 x 385,04 x 5 = 5300 (Kg)

+ Cong tac trat: 410,04 x 0,971 x 5= 1991 (Kg)

Ngoai ra phai du trit 5T dé phuc vu cho cac cong viéc khéac

Téng céng: 5300 + 1991 + 5000 = 12291 (Kg)
- Khéi lugng cat.

+ COng tac xay: 1,09 x 15,21 x 0,181x 5 = 15 (m°%)

+ COng tac trat: 1,05 x 0,971 x 5= 5,1 (M%)
Téng céng: 15 + 5,1 = 20,1 (m°)
- Khéi lugng gach.

264 x 12 x 5 =15840 (vién)
Dién tich kho bai dung dé chtia XM:

S= Ek:ql.k.
N N

Trong do6 :
N : luong vét liéu chira T/m? khéi luong.
k =1,6 :Hé s6 dung vat liéu khong diéu hoa.
q:lwong xi ming sir dung trong ngay cao nhat.
Du kién xép caol,4 m: N =1,3 T/m?
s=1229L 16 - 1513 m2
13
ChonS=4 x 4=16 m>.
Dién tich kho bai dung dé chira cét.
Pinh mac: 1m*/0,6m’ = S = 20—%1 =335m*

Chon S=5x7=35m?
Dién tich kho bai dung dé chira gach.
1584(

Pinh mac ; 750 vien/m* = S= ——— =21,12 m*.
750

ChonS=4x 6=24m?
- Dién tich kho thép.

Khéi lugng thép sir dung cho 1 tang I6n nhat (1): 16,32 T
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-V¢i dién tich : 2 m¥/T

S=16,32 x 2 =32,64 m?

ChonS =4x12 =48 m?

Vay chon dién tich cac kho bai nhu sau:

Tén kho bai Dién tich (m?)
Bai cat 35
- Béi gach 24
Kho xi mang 16
Kho thép 48
Kho gd, cop pha 30
Xuong gia cong thép 60
Xudng gia van khubn + coppha 48

9.2.6. Hé thong dién thi cong va sinh hoat :

a) bién thi cong:

- May dam dui (4 may)
- May dam ban (2 may)
- May cua bao lién hop
- May han

- M4y bom nudc

-May van thang

-may tron bétdng

-Can tryc thap

-May cat udn thép
-May ép coc

-Quat dién +bép

P=0,8x4=32KW
P= 2x1=2KW
P= 112=12KW
P=3x2 =60KW
P=1x 2 =2KW
P=3,7KW
P=4,1KW
P=18,5KW
P=1,2KW
P=17,5KW

P=4KW

Téng cdng suat caa may:P; =63,4

b) Dién sinh hoat:

Dién chiéu sang cac kho bai, nha chi huy, y té, nha bao vé cong trinh, dién bao vé

ngoai nha
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bién trong nha :

TT Noi chiéu sang binn Tﬁ’c Dii’n tieh i
(W/m) (m°) (W)
1 Nha chi huy 15 32 480
2 | Nhayté 15 10 150
3 Nha bao vé 15 18 270
4 Nha nghi tam cua cong nhén 15 205 3075
5 Nha vé sinh 3 10 30
P, = 4005 W = 4,005 KW
bién bao vé ngoai nha:
TT | Noi chiéu sang Cong suat
1 Puong chinh 4 x 500 = 2000W
2 Bai gia cong 2 x 100 = 200W
3 Cac kho, lan trai 4 x100 = 400W
4 | B6n goc tong miat bang 4 x 500 = 2000W

P; =4600 W = 4,6 KW
Tong cong suat dung:

P= Ll.(KlZPl +K, DR, + K3ZP3J

cosp

Trong do:

+1,1: Hé sb tinh dén hao hut dién &p trong toan mang.

+ c0oS ¢ : Hé sb cong suat thiét ké cua thiét bi(ly = 0,75)

+ Ky, Ky, Kg: Hé s6 sir dung dién khong diéu hoa.

(K:=0,7;K;=0,8;K;=1,0)

+ ' P, P,, P, 12 tong cong suat cac noi tidu thu.
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0,75x 634

P"=1,1( +0,8x4,005+1x4,6) = 78,32 (KW)
0,75
tt
Cong suat can thiét cua tram bién thé: S = PL_783%2 455 (KVA)
cox 07

Ngudn dién cung cip cho cong truong lay tir ngudn dién quéc gia dang tai trén ludi
cho thanh phd.
Tinh day dan:

Chon day dan theo diéu kién ton that dién &p: S= 2PL
C[Au]
P =7832 (KW)
Trong d6: L =100 m — Chiéu dai doan dudng day tinh tir diém dau dén noi tiéu
thu.
Au:5%  Ton that dién ap ddi véi duong day dong luc.
C =57 Heé sb ké dén vat liéu lam day (dong).

S = 7832x 100: 2748 (mmz)
57x2
Puong day dan : D = \/4X S :\/4>< 27’48:5,92 mm
T 314

Vay dé ¢am bao tai dién cho san xuét va sinh hoat trén cong trudng ta chon day cap
dién c6 D = 6 mm,[1]=150A dt cao 5m so véi mat dat.
Kiém tra cuong do dong dién:

| = dP o 737x0°
1,73xU, xcosp  1,73x380x0, 75

=149,4 A <[1]=150A

- Nudéc thi cong va sinh hoat :

12> (Axn)x K

+ Xac dinh nuéc dung cho san xuat: Qg =
8x 3600

Trong d6: A - Cac déi twong dung nudc.
N - Luong nude dinh mac cho mot ddi tuong st dung.
K = 1,5 - Hé s6 sir dung nude khong diéu hoa.
K = 1,2 - Hé s6 xét t6i mot sb loai diém dung nuée chua ké dén.
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2 | K.lugng binh mtic AXn

tt Cac diém dung nudc b.vi 3
(A) (n) (m”)

1 | May tron vira bé téng m®> |20 300L/m® 6
2 | Ruacat, da 1x2 m> |60,2x0,84 |150L/m° 7,23
3 | Bao dudng bé tong m° 300L/m® 0,3
4 | Tron vira xay m> |16,8 x 0,3 300L/m’ 7,62
5 | Tudi gach V  |16,8 x 550 290L/1000v | 2,436
23,59 m°/ngay

— 1,2x23,59x1,5
8% 3600

QSX

+ Xac dinh nuwde dung cho sinh hoat:

=0,00147m*/s=1,47(1/5s)

Dung gitra luc nghi ca, nha chi huy, nha nghi cong nhan, khu vé sinh.
P.n.K
8.360

Trong d6: P - Sb cong nhan cao nhat trén cong truong (P = 81 ngudi).

Qsh= (I—/S)

N — 20 I/nguoi - Tiéu chuan ding nuéc cia 1 ngudi.
K - Hé s6 sir dung khong diéu hoa ( K = 1,5)

¢ = 81x20x1,5 _0,156(L/s)
8x 3600

+ Xac dinh luu lugng nudc dung cho ciru hoa:
Theo quy dinh:  Qpn=5L/s
+ Luu luong nudc tong cong:
Qpn=5L/s<1/2 (Qs + Qsn ) = 0,5 x (1,47+ 0,156) = 0,813 (L/s)
Nén tinh:
Qr = [Qon + 1/2.(Quc + Qu)] K
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Trong d6: K = 1,05 - Hé s6 ké dén ton that nudc trong mang.
Qr=(5+0,813) x 1,05 =6,1(L/s)

4x6,1
3,14x1x1000

= =0.088 =8,8cm
Xvx1000

Chon duong 6ng :D =\/ Q _\/
Viy chon dudng 6ng cap nudce cho cong trinh ¢6 duong kinh
D =100mm

6ng dan phu D=60mm

X. AN TOaN LAO DONG
10.1.An toan lao dong trong khi thi ép coc

- Khi thi cdng ép coc can phai huan luyén cong nhan, trang bi bao ho , kiém tra an
toan cac thiét bi ép coc.

- Chap hanh nghiém chinh quy dinh vé an toan lao dong, vé sir dung van hanh dong
co thuy luc, dong co dién, can cau, may han dién céc hé toi, cap, rong roc.

- Céc khéi dbi trong phai dugc chong xép theo nguyén tic tao thanh khéi 6n dinh .
Khong duge dé khdi di trong nghiéng, roi, do trong qué trinh ép coc.

- Phai chap hanh nghiém ngat quy ché an toan lao dong ¢ trén cao: Phai ¢ day an
toan , thang sat Ién xudng.

- Viéc sap xép coc phai dam bao thuan tién, vi tri cac moc budc cap dé cau coc phai
theo dting quy dinh thiét ké.

- Day céap dé kéo coc phai ¢ hé sé an toan >6

- Trudc khi dung coc phai kiém tra an toan . Nhitng ngudi khdng ¢ nhiém vu phai
dung ra ngoai pham vi dung coc mét khoang it nhat bang chiéu cao thap cong thém
2m.

-Khi dat coc vao vi tri can kiém tra k§ vi tri coc theo yéu cau cua thiét ké roi mai tién
hanh ép coc.

10.2. An toan lao dong trong khi thi cong dao dit.

Pao dat bang may dao gau nghich .

- Trong thoi gian may hoat dong cam moi ngudi di lai trén mai doc tu nhién ciing
nhu trong pham vi hoat dong ciia may. Khu vyc nay phai cé bién béao.
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- Khi van hanh may phai kiém tra tinh trang may, vi tri dat may, thiét bi an toan
phanh ham, tin hiéu &m thanh cho may chay thir khdng tai.

- Khong dugc thay doi dé nghiéng caa may khi gau xac dang mang tai, hay dang
quay gau . CAm phanh ham d6t ngot.

- Thuong xuyén kiém tra tinh trang cua day cap, khong duoc dung day cap da néi.

- Trong moi trudng hop khoang céach gitta ca bin may va thanh hé phai > 1m.

- Khi d6 dat vao thung xe 6td phai quay gau qua phia thiing xe va ding gau & gita
thing xe . Sau d6 ha gau tir tir xudng dé do dat.
Pao dat bang thu cong.

- Phai trang bi day du cho cong nhan theo ché do hién hanh.

- Pao dat hé moéng sau mdi tran mua phai rac cat vao bac 1én xuéng, tranh truot nga.

- Trong khu vuc dang dao dat nén c6 nhiéu ngudi dang lam viéc vi vay phai bé tri
khoang céch gitra nguoi nay va nguoi kia dam bao an toan.

- Cam b6 tri ngudi 1am viéc trén miéng hd dao trong khi c6 ngudi dang 1am viiéc
dudi hé cling mot khoang ma dat co thé roi, 16 xudng ngudi ¢ bén dudi.

10.3. An toan lao dgng trong cong tac bé tdng

( Dung lap, thao d& coffa, da gido, dung lap cét thép, d6, dam va bao dudng bé tong).
Dung lap thdo d& dan gido.
Khong str dung dan gido: C6 bién dang, ran nat, mon gi hoic thiéu cac bd phan:mac,
neo, giang.
Khe h¢ gitra san cong tac va tuong cong trinh > 0,05m khi xay va 0,2m khi trat.
Cac cot dan gido phai dugc dat trén vat ké 6n dinh.
Cam xép tai Ién dan gido ¢ ngoai nhiing vi tri da quy dinh
Khi dan gido cao hon 6m phai lam it nhat hai san cong tac: San lam viéc bén trén, san
bao vé bén dudi.
Khi dan gido cao hon 12 m phai 1am cau thang. D¢ dbc cua cau thang < 60°.
L& hong ctia san cong tac phai c6 lan can bao vé & ba phia.
Thuong xuyén kiém tra tat ca cac bo phan két ciu cua dan gido, gia d dé kip thoi
phét hién tinh trang hu hong cua dan gido dé cd bién phap sira chira.
Khi thao d& dan gio phai co6 rao ngin, bién cidm ngudi qua lai. Cam théo d& dan gido
bang cach dat d6.
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Khéng dung lap, théo d&, 1am viéc trén dan gido khi troi mua to, gidng bao hoic gid
cap 5 tro 1én.

b. Cong tac lip dung coffa.

Coffa ding dé d& két cau bé tong phai duoc ché tao va lap dung theo dung yéu cau
trong thiét ké thi cong da duogc duyét.

Coffa gép thanh khéi 16n phai dam bao viing chac khi cau lap. Khi cau lap phai tranh
va cham vao cac bo phan két cau da lip trudc.

Khéng duoc dé trén coffa nhing thiét bi vat liéu khong co trong thiét ké, khdng cho
nhitng nguoi khong truc tiép tham gia vao viéc d6 bé tong ding trén coffa.

CAm dat va chat xép cac tam coffa, cac bo phan coffa 18n chiéu nghi cau thang, 18n
ban cong, cac 16i di sat canh 15 hong,cac mép ngoai cong trinh khi chua giang kéo
chung.

Trude khi d6 bé tdng can bo ky thuat phai kiém tra coffa néu c6 hu hong phai sta
chira ngay. Khu vuyc sira chita phai c6 rao ngan bién béo.

Cong tac gia cong lap dung cot thép.

Gia cong cdt thép phai duoc tién hanh & khu vuc riéng xung quanh cé rao chan va
bién bao.

Cit, udn, kéo cét thép phai dung nhirng thiét bi chuyén dung, phai ¢ bién phap ngin
ngtra thép vang khi cat cét thép co doan dai hon hoic bang 0,3m.

Ban gia cong cét thép phai duoc ¢ dinh chac chan. Néu ban gia cong cét thép co
cdng nhan 1am viéc ¢ hai phia thi ¢ gitta phai co ludi thép bao vé cao it nhat 12 4m.
Cot thép da lam xong phai dé ding chd quy dinh.

Khi nan thang thép tron, cudn bang may phai che chan bao hiém ¢ truc cudn truéc
khi mo may, ham dong co khi dua dau ndi thép vao truc cuon.

Khi gia cong cét thép va lam sach ri phai trang bi day du phuong tién bao vé ca nhan
cho céng nhan.

Khong ding kéo tay khi cat cac thanh thép thanh cac mau ngan hon 30cm.

Truéc khi chuyén cac tim ludi khung cdt thép dén vi tri lap dit phai kiém tra cac méi
han, nat budc. Khi cat bo nhitng phan thép thira & trén cao cong nhan phai deo ddy an
toan, bén dudi phai cd bién béo . Khi han cét thép cho can phai tuan tha chat ché quy
dinh cuaa quy pham.

Budc cét thép phai dung dung cu chuyén dung, cim budc bing tay.
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Khi dung lap ct thép gan duong day dan dién phai cit dién, truong hop khong cat
duogc dién phai c6 bién phap ngin ngira cbt thép va cham vao day dién.

Do va dam bé tong.

Trude khi d6 bé tdng can bd ky thuat thi cong phai kiém tra viéc lap dit coffa, cot
thép, dan gido, san cong tac, duong van chuyén. Chi duoc tién hanh sau khi di ¢ van
ban xac nhan.

L6i qua lai dudi khu vue dang d6 bé tong phai c¢6 rao ngan bién cdm. Trudng hop bt
budc c6 nguoi qua lai phai 1am nhitng tim che ¢ phia trén 16i qua lai do.

Cam nguoi khéng ¢ nhiem vy ding & san rét vira bé téng. Cong nhan 1am nhiém vu
dinh huéng, diéu chinh may, voi bom bé tong phai co ging, ung.

Khi ding ddm rung dé d¢am bé téng can:

+ Noi dat voi vo dam rung.

+ DUng day budc cach dién ndi tir bang dién phan phéi dén dong co dién cia dam.

+ Lam sach dam rung, lau khd, quan day dan khi lam viéc.

+ ngimg dam rung 5 + 7 phat sau mdi lan 1am viéc lién tyc 30 + 35 phuit.

+ Cong nhan van hanh may phai dugc trang bi ing cao su cach dién va cac phuong
tién bao vé ca nhan khéc.

Bao dudng bé tong.

Khi bao dudng bé tong phai dung dan gido, khéng dugc ding lén céc cot chéng canh
coffa, khong dugc dung thang twa vao céc bo phan két cau bé tong dang bao dudng.
Bao dudng bé tong vao ban dém hoic nhiing bo phan két cau bi che khuat phai c6
dén chiéu sang.

Théo do coffa.

Chi duogc thao d& coffa sau khi bé tong da dat cuong d6 quy dinh theo huéng dan cua
can b ky thuat thi cong.

Khi thao d& coffa phai thao theo trinh tu hop ly, phai ¢ bién phap dé phong coffa roi
hoac két cau cong trinh bi sap do bat ngo. Noi thao coffa phai c6 rao ngin va bién
béo.

Trudc khi théo coffa phai thu gon hét cac vat liéu thira va dat trén cac bo phan cong
trinh sap duogc théo coffa.

Khi thdo coffa phai thuong xuyén quan st tinh trang cac bo phan két cau, néu co
hién tuong bién dang phai ngirng thao va thong béo cho can bo ki thuat thi cong biét.
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Sau khi thao coffa phai che chan céc 15 hong cua cong trinh khong dugc dé coffa da
th4o 18n san cong tac hoic ném coffa tir trén xubng, coffa sau khi thdo phai dugc dé
vao noi quy dinh.
Théo d& coffa ddi véi nhitng khoang do bé tong cét thép c6 khau do 16n phai thuc
hién day du yéu cau néu trong thiét ké vé chong d& tam thoi.

10.4. Cdng tac lam mai.
Chi cho phép cong nhan l1am viéc trén mai sau khi can bo ky huat da kiém tra tinh
trang két cau chiu luc cua mai va cac phuong tién dam bao an toan khac.
Chi cho phép dé vat liéu trén mai & nhiing vi tri thiét ké quy dinh.
Khi dé cac vat liéu dung cu 1&n méi phai ¢ bién phap chéng lin truot theo méi doc.
Khi xay turdng chan mai, lam mang nuéc can phai c¢o dan gido va ludi bao hiém.
Trong pham vi dang c6 ngudi 1am viéc trén mai phai ¢ rao ngin va bién cam bén
dudi dé tranh dung cu va vat liéu roi vao nguoi qua lai. Hang rao ngin phai dat rong
ra mép ngoai cia mai theo hinh chiéu bang vai khoang > 3m.

10.5. Cong tac xay va hoan thién.
a. Xay tuong.
Kiém tra tinh trang dan gido gia d& phuc vu cho cong tac xay, Kiém tra lai viéc sap
xép b tri vat liéu va vi tri cong nhan ding 1am viéc trén san cong tac.
Khi xay dén do cao cach nén nha 1,5m thi phai bac dan gido va gia da.
Chuyén vat liéu (gach, vira)lén san cong tac & do cao trén 2m phai dung cac thiét bi
van chuyén. Ban nang gach phai ¢ thanh chac chan ¢am bao khong roi d6 khi nang,
cam chuyén gach bing cach tung gach 1&n cao qué 2m.
Khi 1am san cong tic bén trong nha dé xay thi bén ngoai phai dit rao ngan hoac bién
cAm cach chan tudong 1,5m néu do cao < 7m hoic cach 2m néu d6 cao >7m. Phai che
chan nhiing 15 tuong & tang 2 tré 18n néu ngudi ¢o thé lot qua duoc.
Khong duoc phép.
+Pung ¢ bo tudng dé xay
+ Di lai trén bo tuong
+ Tya thang vao twong méi xay dé Ién xudng.
+ Pé dung cu hoic vat liéu 1&n bd tuong dang xay.
Khi xay néu gap mua gioé néu cap sau trg 18n phai che d&, chéng d& khdi xay can than
dé khai bi x6i 16 hoac sap dd, dong thoi moi nguoi phai dén noi an nap an toan.
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Khi xay xong tudng bién vé mua mua phai che chin ngay.
b. Cdng tac hoan thién:

Sir dung dan gio, san cong tac 1am cong tac hoan thién phai theo huéng dan cua can
bo k¥ thuat. Khong dugc phép dung thang dé 1am cong tac hoan thién & trén cao.

Can bo thi cdng phai dam bao viéc ngat dién hoan thién khi chuan bj trat son...1én
trén bé mat cua hé thong dién.
+ Trat: Trét trong ngoai cong trinh can sir dung dan gido theo quy dinh cta quy pham
dam bao 6n dinh, viing chac.
Cam dung chat doc hai dé 1am vira trat mau.
Pua vira 1&n san ting trén cao hon 5m phai dung thiét bi van chuyén Ién cao hop ly.
Thung x6 ciing nhu thiét bj chtra dung vira phai dé & nhiing vi tri chiac chan tranh roi
trugt. Khi xong viéc phai co rira sach sé va thu gon vao mot cho.
+ Quét voi son:
Dan gido phuc vu phai dam bao yéu cau cua quy pham chi duoc ding thang tua dé
quét voi, son trén mot dién tich nho & mot ¢ cao cach mit nén nha & do cao < 5m.
Khi son trong nha hoac dung cé chira chat doc hai phai trang bi cho cong nhan mat na
phong doc, trudc khi bat dau 1am viéc khoang 1h phai mé tat ca cac cira va céc thiét
bi théng gio cua phong do.
Khi son cong nhan khong duoc lam viéc qué 2h.
Cam nguoi vao trong budng di quét son voi di pha chat doc hai chua kho, chua duoc
thong gio tét.
Trén day 1a nhirng yéu cau cua quy pham an toan trong xay dung . Khi thi cong cac
cong trinh can tuan thi ngiém ngat nhitg quy dinh trén.
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