Phuc vu t6t hon nhu cau nhu cau sbng cao cap ciia mot do thi hién dai.

CHUONG L.GIOI THIEU CHUNG.
1.1. Giéi thiéu vé cong trinh
- Tén cong trinh: Nha diéu hanh san xuét thép cong ty Hong Ky
- bia diém x4y dyung cta cong trinh: Phuong Dong Hai - Ngd Quyén - Hai Phong
- Cong trinh gép phan hoach dinh thanh phé véi nhing khu nha cao tang, dap ang nhu
cau xay dung, khang dinh tam voc dat nuac trong thoi ky cong nghiép hoa, hién dai hoa

1.2 Giai phap kién tric cong trinh. . ]
1.2.1. Giai phap to charc khong gian thong qua mat bang va mdt cat cong trinh.
- Cong trinh dugc thiét ke theo kicu don nguyén, hanh lang gitra.

<A <A X Ton
S| Ten Tén Kich thuec | CHi€U | Dign | So diér?
T tang phong (m) cao | ftich | lwon | o
T (m) (mz) g (m2)
Phong y té 75x75 3 56,25 1
Bo6 phan k¥ thuat 75x7,5 3 56,25 1
Nha dn 23,1x75 3 173,25 1
Nha vé sinh 7,5x3,9 3 29,25 2
Tang Thang bo 7,5x3,6 3 27 2
1 tret Thang may 4,24 x 2,22 3 9,41 2 884,54
' Nha dé xe 15x 7,5 3 1125 2
Sanh bén tang trét 3 2488 | 2
Hanh lang gitra 53,1x2,4 3 127,44 1
Kho 8,1 x4,98 3 40,338 1
Sanh gitra cho thang may | 5,88 x 4,24 3 24,93 1
Phong lam viéc 15x7,5 4,5 112,5 1
Chanh van phong 75x75 45 56,25 1
Phong truyén thong 15x 7,5 45 | 1125 1
Phong 1€ tan 75%x75 45 | 56,25 1
Phong khach 75x75 45 56,25 1
Sanh chinh 8,1x75 45 60,75 1
2 | Tang 1 Phong nghi trua 45 | 2488 | 2 | 804,94
Nha vé sinh 75%x39 45 29,25 2
Cau thang bo 7,5x 3,6 45 27 2
Thang may 4,24 x 2,22 4,5 9,41 1
Hanh lang gitra 53,1x2,4 45 |127,44 1
Kho 3,26 X 2,22 4,5 7,23 1
Sanh gitra cho thang may | 7,5x 5,88 4,5 44,1 1
Phong lam viéc 75x75 3,6 56,25 8
Tang Sanh chinh tang 8,1x75 36 | 6075 | 1
2 |2,3,4,5, Phong nghi trua 36 | 24,88 2 836,31
6,7,8 Nha vé sinh 75x39 3,6 29,25 2
Cau thang bo 7,5x3,6 3,6 27 2




Thang may 4,24 x 2,22 3,6 9,41 1
Hanh lang gitra 53,1x2,4 3,6 |127,44 1
Kho 3,26x222 | 3,6 7,23 1
Sanh gitra cho thang may | 7,5x5,88 3,6 44,1 1
Tang Tum thang may 8,1x7,5 3,3 | 60,75 1
3 mai Tum thang bo 7,5x 3,6 2,5 27 2 173,25
tum Bé nuéc 7,5x3,9 1,4 | 2925 | 2

1.2.2. Gidgi phap mat ding va hinh khéi kién tric cong trinh

M3t ding thé hién phan kién tric bén ngoai cua cong trinh, gép phan dé tao thanh
quan thé kién trdc, quyét dinh dén nhip diéu kién tric cua toan bo khu vyc kién tric. Mat
dung cong trinh duoc trang tri trang nha , hién dai véi hé thdng ctra kinh khung nhdm tai cau
thang bo, véi cac phong 1am viéc cé cira s6 ma ra khong gian rong tao cam giac thoang mat,
lam tang tién nghi tao cam giac thoai mai cho nguoi s dung. Gitra cac phong lam viéc dugc
ngan chia bang twong xay, trat vira xi mang hai mat va lan son 3 nudc theo chi dan ky thuat .

Hinh thirc kién tric cong trinh mach lac rd rang . Cong trinh bé cuc chit ché va qui
md phu hop chire nang su dung gop phan tham gia vao kién trdc chung cua toan khu. Mat
dung phia trude ddi xang qua tryc gitra nha.

1.2.3. Gidgi phap giao thong va thoat hiém cia cong trinh

Giao thong theo phuong dung c6 02 thang mdy dét chinh gitta nha va 02 thang b
ding lam thang thoat hiém dat & hai dau hoi.

Giao thong theo phuong ngang : hanh lang rong 2,4m phuc vu giao thong noi bo gitia
c4c tang, dan dén cac phong va dan dén hé thong giao thong dung.

Céc cau thang, hanh lang duoc thiét ké dung nguyén 1y kién trac dam bao luu thong
thuan ti¢n ca cho str dung hang ngay va khi xay ra hoa hoan.

1.2.4. Gidgi phap théng gi6 va chiéu sang cho cong trinh.

Cong trinh duoc théng gié tu nhién bang cac hé thdng cira s6, khu cau thang va sanh
gitta duoc bd tri hé thdng chiéu sang nhan tao.

Tat ca cac hé thong ctra déu co tac dung théng gioé cho cong trinh. Do ¢ong trinh nha ¢
nén cac yéu cau vé chiéu sang la rat quan trong. Phai dam bao du &nh sang cho cac phong.
Chinh vi vay ma cac can ho cta cong trinh déu duoc duoc bé tri tiép gidp voi bén ngoai dam
bao chiéu sang tu nhién.

1.2.5. Gidi phdp so bé vé hé két cdu va vt liéu xay dung cong trinh

+Giai phap két ciu st dung cho cong trinh cao 8 tang 1 két cau khung bé téng cét thép
toan khdi chiu lyc chinh, dam d& san, tuong va giang cac khung .0 day tuong gach va kinh
bao che xung quanh, két cdu duoc thiét ké nham thoa man yéu cau vé tinh thong dung,an
toan, bén vitng, 6n dinh va tham my cua cong trinh.

+ Tuong bao quanh mat ngoai cong tronh xay gach dac 220

+ Khung (dam, cot, san): BTCT d6 tai chd, san tang thuong c6 pha chdng tham 3 16p
bang son chuyén dung chéng tham .

+ Mong: Do tai trong I6n nén dung mong coc khoan nhdi. Do vi tri céng trinh nam &
trung tam thanh phd, dé tranh gay 6 nhidm tiéng on nén ép coc bang phuong phap tinh.
1.2.6. Gidi phap ky thugt khac
1.2.6.1. Giai phéap hé thong dién:
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Hé thng dién cho toan bo cong trinh dugc thiét ké va st dung dién trong toan bo
cong trinh tuan theo cac nguyén tic sau:

+ Puong dién trong cong trinh dwge di ngam trong tudng, ¢d 16p boc bao vé.

+ Pit ¢ noi khod rdo, voi nhitng doan hé thong dién dit gan noi co hé théng nudc
phai c0 bién phap cach nudc.

+ Tuyét dbi khong dit gan noi co thé phat sinh hoa hoan.

+ D& dang sir dung ciing nhu sira chita khi c¢6 sy cé.

+ Phi hop véi giai phap Kién tric va Két cau dé don gian trong thi cong lip dat, ciing
nhu dam bao tham m§ céng trinh.

Hé théng dién duoc thiét ké theo dang hinh cay. Bit dau tir tram diéu khién trung tam,
tir day dan dén tirng ting va tiép tuc din dén toan bo cac phong trong ting do6. Tai ting 1con
c6 may phat dién du phong dé dam bao viéc cung cép dién lién tuc cho toan bo khu nha.
1.2.6.2. Giai phap h¢ théng nuéc:

Str dung nguon nudéc tir hé thdng cung cap nude cua thi xa duoc chia trong bé ngam
riéng sau do cung cap dén timg noi sir dung theo Mang ludi dugc thiét ké phu hop véi yéu
cau su dung cling nhu cac giai phap Kién tric, Két cau.

Tat ca cac khu vé sinh va phong phuc vu déu dugc b tri cac ong cap nudc va thoat
nude. Puong dng cip nude duoc ndi voi bé nudc ¢ trén mai. Bé nuéc ngam duy trit nudc
dugc dat & ngoai cong trinh, dudi san vui choi nham don gian hoa viéc xur ly két cau va thi
cong, dé sira chita, va nudc duoc bom 1én tang mai. Toan bd hé thong thoat nudc trude khi
ra hé théng thoat nudc thanh phé phai qua tram xir Iy nuéc thai dé nude thai ra dam bao cac
tiéu chuan caa ay ban méi truong thanh phd

Thoat nudc mua c6 duong éng riéng dua ra hé thong thoat nuéc thanh phé.

Hé thdng nudc ciu hoa duoc thiét ké riéng biét gdom mot tram bom tai ting , mot bé
chua riéng trén mai va hé thong duong ong riéng di toan bo ngdi nha. Tai c4c tang déu co
cac hop chita chay dat tai hai ¢au hanh lang, cau thang.
1.2.6.3. Giai phéap hé thong thdng tin lién lac:

Nhu cau thdng tin lién lac cta cac van phong 1a rat cao méi dap tmg duoc mic do
cdng viéc. Cong trinh can trang bi mang ludi thong tin lién lac day du cac thanh phan va da
chie nang. Tai tang k thuat duoc dat mot phong tong dai va hé thong dng ten trén mai.

Hé théng thong tin lién lac dugc quan ly theo cac tang, mdi tang c6 hé thong lién lac
riéng, nhung déu lién lac vai tong dai chinh. Tai cAc ting cua cac phong duoc trang bi day
du cac duong day dién thoai, fax, telex san sang phuc vu.

Trén mdi tang déu co cac duong cap chd san dé lién két cac may lai véi nhau, dé dap
rng mirc do trao doi théng tin nhanh nhat.

Hé thong thdng tin lién lac 1a mot hé thong riéng biét, dugc quan 1y chung khong di
véi hé thong dién. Nhung ciing duoc bd tri di ngam.,
1.3.Két luan chung.

Véi cac giai phap da chon cong trinh da thoa man yéu cdu kién tric chung nhu sau:

- Yéu cau thich dung: Thoa man duoc yéu cau thiét ké chirc ning cua cong trinh dé ra.
Céc phong ¢ thoai mai, bd tri linh hoat tién nghi vé sinh hoat cling nhu diéu kién vi khi hau.

- Yéu cdu bén vitng: Vi thiét ké hé khung chiu luc, bién phap thi cong coc khoan
nhdi cong trinh dd dam bao chiu duoc tai trong ngang cling nhu tai trong dimg cling cac tai
trong khac.
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Céc cau kién thiét ké ngoai dam bao céc tai trong tinh toan con khong lam phat sinh
cac bién dang vuot qua gidi han cho phép.

Véi phuong phéap thi cong bé tong toan khoi cac két cdu co tudi tho 1au dai va lam
viéc tét.

- Yéu cau kinh té&: Mat bang va hinh khéi kién trac pht hop véi yéu cau sir dung, han
ché dén murc tdi thiéu cac dién tich va khong gian khong can thiét.

Giai phap két cdu hop 1y, cau kién lam viéc sat v6i diéu kién thuc té dam bao st dung
va bao quan it ton kém.

- Yéu cidu my quan: Vi dang vé hinh khéi ciing nhu ty 18 chiéu rong va chiéu cao hop
ly tao cho cong trinh dang vé viing chéc va uy nghi.

Céac 6 cira kinh mau, mau sic gach lat, nude son... tao cho cong trinh dang vé don
gian va thanh thoat.

Kién tric bén trong va ngoai hai hoa phu hop voi diéu kién Viét Nam.

Vi trinh d6 con thap, cac phuong an lya chon, tham khao chua day du nén trong pham
vi d6 an tdt nghi¢p em chi thiét ké duoc mot phan co ban cua cong trinh. Cac phan di vao
day du, chi tiét s& cac co su gitp do cua cac thay, cac kién truc su, k¥ su cling nhu thoi gian
thue hién 1au dai dé c6 dugce phuong an tt dap (mg dugc yéu cau cia dé tai.
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CHUONG 2. LUA CHON GIAlI PHAP KET CAU, TINH TOAN NOI
LUC

2.1. So' b phwong an két cau

2.1.1.Phan tich céc dgng két cau

2.1.1.1. Phan tich cac dang két cau khung

Trong nha cao tang, thudng sir dung mét sé két cau chiu lee co ban sau:

- Hé khung chiu luc duoc tao thanh tir cac thanh cing (cot) va ngang (dam) lién két
cing vai nhau tai cac nut caa khung.

- Hé tudng chiu lyc duoc tao thanh tir c4c tim twdng phang chiu tai trong thang dung.

- Hé 16i chiu lyc c6 cau kién chiu luc 1a 16i ¢6 dang vo hop rdng, tiét dién kin hoic hé.
Phan khong gian bén trong 15i thuong dung dé b tri cac thiét bi van chuyén theo phuong
thang ding (cau thang b, cau thang may), cac duong ong Ky thuat (cap thoat nude, di¢n).

- Hé hop chiu luc ¢ cac ban san duoc g6i vao cac két cau chiu tai nam trong mat
phang tuong ngoai ma khdng can céac gol trung gian khac bén trong.

Tir cac hé c6 ban d6 ngudi ta cau tao nén cac hé hdn hop duoc tao thanh tir sy két hop
gitta hai hoic nhiéu hé co ban :

+ HE khung - Tuong chiu luc.

+ Hé khung - L&i chiu luc.

+ Hé khung - Hop chiu luec.

+ HE hop - LOi chiu luc.

+ H¢ khung - Hop - Tuong chiu luc.

Trong cac hé hon hop ¢é sy hién dién cua khung, tuy theo cach lam viéc cia khung
ma ta s& co so d6 giang hoic so 6 khung giang.

Trong so d6 giang khung chi chiu duoc phan tai trong thang dung tuong tng véi dién
tich truyén tai dén no, con toan b tai trong ngang va mot phan tai trong thang dang do céc
két cau chiu tai co ban khac chiu (16, twong, hop...).

Trong so d6 khung giang khung cling tham gia chiu tai trong thang ding va ngang voi
cac két cau chiu luc co ban khéc.

Do cong trinh c6 chiéu cao kha I6n, 9 tang cao 36,0m ké ca tum thang méy, nén tai
trong ngang va thang dung 16n.Ta lua chon két cau khung - vach chiu lyc theo so dd khung
giang, st dung cac 16i thang may tham gia chiu lyc véi hé khung. Thong qua lien két truyén
luc cua san & dd cao mai tang, tai trong ngang caa cong trinh duogc truyén hau hét vao 16i.
2.1.1.2. Phan tich cac dang két cdu cot, dam san

Trong mdi cong trinh hé san ¢ anh huong rat 16n toi su lam viéc khong gian cua két
cau. Viéc lya chon phuong an san hop 1y 1a diéu rat quan trong. Do vay, can phai c6 sy phan
tich dung din dé lya chon ra phuong an phu hop véi két cau cua cong trinh.

Ta xét cac phuong an san sau:

* San suon toan khoi

Céu tao bao gdm hé dam va ban san .

- Uu diém: Tinh toén, ciu tao don gian, dugc st dung phd bién & nuéc ta véi cong
nghé thi cdng phong phd nén thuan tién cho viéc lra chon céng nghé thi cong.

- Nhuoc diém: Vi vat liéu bé tdng cét thép thong thuong, chiéu cao dam va do véng
cua ban san thuong rat 16n khi vuot khau do 16n, dan dén chiéu cao tang caa cong trinh lén
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nén gay bét loi cho két cau cong trinh khi chiu tai trong ngang va khong tiét kiém duoc
khéng gian sir dung.

Tuy nhién, véi vat liéu thép, bé tdng thép hdn hop hoic st dung bé tdng cdt thép wng
lyc trudc thi van dé da duoc giai quyét mot cach tuong ddi triet dé. Chiéu day san ciing nhu
chiéu cao dam giam dang ké khi sir dung cac phwong 4n nay.

*San 0 co

Cau tao géom hé dam vudng goc véi nhau theo hai phuong, chia ban san thanh cac 6
ban k& bdn canh c6 nhip bé, theo yéu cau cau tao khoang cach gitta cac dam khong qué 2m.

- Uu diém: Tranh duoc c6 qué nhiéu cot bén trong nén tiét kiém duoc khéng gian st
dung va cé kién trac dep, thich hop véi céc cong trinh yéu cau thim my cao va khdng gian
st dung I6n nhu hoi truong, cau lac bo.

- Nhuoc diém: Khong tiét kiém vat liéu, thi céng phuc tap. Mat khéc, khi mit bing
san qué rong can phai b tri thém cac dam chinh. Vi vay, no ciing khong tranh dugc
nhirng han ché do chiéu cao dam chinh phai cao dé giam do vong.

* San nam (phang)

CAu tao gdm cac ban ké truc tiép 1én cot. Pau cot lam mii cot dé dam bao lién két
chac chan va tranh hién tuong dam thing ban san.

- Uu diém:Chiéu cao két cdu nho nén giam duoc chiéu cao cong trinh. Tiét kiém dugc
khong gian str dung.

- Nhuoc diém:Tinh toan, ciu tao phac tap, ton kém vat liéu. Trong mot sb truong
hop gay anh huong dén giai phap kién trac vi bat budc phai lam mi cot.

Thi cng dé thi cong thi cong nhung chwa duoc (ng dung phd bién ¢ nuéc ta.

2.1.2. Phwong &n lua chen

Qua xem xét dic diém cac hé két cau chiu luc trén ap dung vao dic diém cong trinh
va yéu cau kién tric ta nhan thay so d6 khung giang 1a hop ly nhit.o day viéc sir dung két
cau IBivao cling chiu tai trong ding va ngang véi khung s& 1am ting hiéu qua si dung khong
gian. Dic biét c6 su hd trg cua 16i 1am giam tai trong ngang tac dung vao ting khung sé
giam duoc khéa nhiéu tri s6 mémen do gi6 gay ra. Su 1am viéc dong thoi cua khung va 16i 1a
vu diém ndi bat cua hé két ciu nay. Vay, phuong an két cau chon & day 1a hé khung két hop
16i chiu luc. Bé tong cot, san va 18i cing duoc do toan khéi tao do cting téng thé cho cong
trinh. Do vay khi tinh toan em luya chon chay khung khéng gian .

2.1.3. Kich thaeéc se bé ciia két cdu (cat, dam, san, vdch,...) va vt ligu
2.1.3.1. Chon vat liéu cho cong trinh

- Can ctr vao giai phap kién trdc .

- Can ctr vao tai trong tac dung(TCVN 2737-1995)

- Can clr vao céc tiéu chuan chi dan ,tai liéu duoc ban hanh.

(Tinh toan theo TCVN 356-2005)

- Can clr vao cAu tao bétdng cét thépva cac vat liéu,st dung

+ Bétbng B25 :Rb= 14,5(MPa) =1,45(KN/cm?)

+ C6t thép nhom Al :Rs= 225 (MPa) =22,5(KN/cm?)

+ Cét thép nhém All :Rs= 280 (MPa) =28,0(KN/cm?)
2.1.3.2. Chon so bo kich thuéc san:



I
Z4ro LA A Lo 2
Xét ty s0 2 canh 0 ban: 1
1

.l 3,75 s . A
Ta o= o= 1 : ban lam viéc 2 phuong ( loai ban ké 4 canh)

2 ’

I, : chiéu dai canh ngan cia 6 ban
I, : chiéu dai canh dai cua 6 ban
Xem ban lam viéc theo 2 phuong.

* Gia thiét chiéu day ban.Chiéu day ban san cé thé xac dinh so bo theo cong thic: h,

=—1

m
Véi ban ké 4 canh 1dy m = (35+ 45) .Chon m =45
D=(0,8 +1,4).Chon D=1
hy = ix 3750 = 83,3(mm).Chon h, = 100 mm
2.1.3.3. Chon so b kich thuéc dam:
*So bg kich thuéc dam D1:Nhip L=7,5 (m)
Hé dam khung:
- So b tinh todn theo cong thuc:

h= i><| = % X 7500= 625 mm Véi m=(10-12) lay m=12
m

=>Chon so bo :h =700 mm ; b = 300 mm
=>Tiét dien dam:(b x h = 300 x 700 mm)
*So bo kich thuéc dam D2:Nhip L= 2,4 (m)
Heé dam khung:
- So bd tinh toan theo cong thuc

= %xl . éx240 = 200 mm V6i m=(10-12) 1y m=12
=>Chon so bo :h =300 mm ; b = 300mm
=>Tiét dién dam:( b x h = 220 x 220 mm)
*So b kich thuéc dam D3:Nhip L= 8.1 (m)
Hé dam khung:
- So bd tinh toan theo cong thuc

h= %xl = %x81002 579mm Vi m=(12-16) 1iy m=14

=>Chon so bd :h = 600 mm ; b = 220mm

=>Tiét dién dam:(b x h = 300 x 700 mm)
2.1.3.4. Chon so bo kich thudc cot:

* Xac dinh so bo tai trong tac dung 1én mét san:

+ Tinh tai:

a. Lop gach l1at day 1cm, y = 1.800 kG/m®

gr=nyXhyxy;=1,1x0,01 x 1800 = 20 kG/m

b. L6p vira 16t day 2cm, y = 1.800 kG/m®

g2 =N, X hy X v, = 1,3 x 0,02 x 1800 = 47 kG/m?



c. Lop bé téng san day 10cm, y = 2.500 kG/m®
g3 =n3 X h3 Xy =1,1x0,1 x 2500 = 275 kG/m?
d. L6p trat tran day 1,5cm, y = 1.800 kG/m®
gs = Ns X hs X 74 = 1,3 X 0,015 x 1800 = 35 kG/m*.
e. Tran thach cao day 3cm, y = 1.500 kG/m®
s = Ns X hy X 74 = 1,2 x 0,03 x 1500 = 54 kG/m?,
f. Tuong gach quy vé phan b déu trén san theo cng thirc
_ G
9s ST
- XF : Tdng dién tich san, ly bing =F = 804,94 m?
- G : Tong trong luong tudng trén san
G=ngxhxy(0,11x1,+0,22x 1)
Trong do:
+ng:  Hé sb vuot tai - ng =1,1
+h:  Chiéu cao tudong nha - h = 3m
+v:  Trong luong riéng - y = 1800 kG/m*
+1,;  Tong chiéu dai twong 220 - I, = 239,15m
+ ;. Tong chiéu dai twong 110 - I; = 32,2m
=>G =1,1x3x1800x (0,11 x 32,2 + 0,22x239,15 ) = 333561 kG

a _ G _ 333561 _
=>9s = SF 80494 414,392

Tong tinh tai tic dung 18n san Ia:
g=01+0p+0s + Qs+ gs = 20+47+275+35+54+414 = 845 kG/m?

+ Hoat tai:

Theo TCVN 2737-1995 véi vin phong tru s co quan liy p® = 200 kG/m? cho moi phong:
p=n,x p°=1,2 x 200 = 240 kG/m’

=>Téng tai trong tac dung lén 1m? san
q=g+p =845+ 240 = 11085 kG/m? = 1,085T/m?

*X4c dinh so b tiét dien cot

N
A=k X —
R

b
A : dién tich tiét dién ngang cua cot.
Ry : cuong do chiu nén tinh toan cua béténg lam cot.
k : hé sb nén léch tam. k = (1,1-1,5).
N : luc nén 16n nhat tac dung 1én cot.
N =n.g.S
n: s6 tang (tinh ca ting dang xét)
q: tai trong so bo trén 1m? san
S: dién tich truyén tai
+ Vi cot gitra C1 :
N = S.n.q = [ (8,112 + 7,5/2)x(7,5/2+2,4/2)]x9x1,085 = 377,026 T
=> A =1,1x372026 %19 5561 cm?



Chonb=45cm =>h=A/b =2861/45 =636 cm => chon h =65 cm
Chon kich thuéc tiét dién cot gitra ting 1-3 1a 45 x 65 cm

Chon kich thudc tiét dién cot gitra ting 4-6 1a 40 x 60 cm

Chon kich thuéc tiét dién cot gitra ting 7-9 12 35 x 55 cm

Kiém tra diéu kién khi giam tiét dién cot:

tag o= M < l
h! 6
Giam tiét dién cot tir 65cm xubng 60cm:
d _ht .
taga = , . . = 65-60 =0,077 <i =0,167 => thoa mén
e 65 6
Giam tiét dién cot tir 60cm xudng 55cm:
d Rt _
taga = , . , = 00-55 =0,083 <1 =0,167 => thoa man
e 60 6

Giam tiét dién cot tir 45cm xubng 40cm:

d_pt _ 1
tage =2t =210 0 11 <= =0,167 => thoa man
hd 45 6
Giam tiét dién cot tir 40cm xubng 35cm:
d_pt 40— 1
tager = 2= 20235 g 195 <= 20,167 => thoa méin
hd 40 6

+Véi cot bien C2 -
N = S.n.q = [ (8,1/2 + 7,5/2)x7,5/2]x9x1,085 = 285,62 T
—> A =12 28578X10° _ 5a55 8om?

14
Chonb=40cm=>h=A/b=1969/40 = 59,07 cm => chon h =60 cm
Chon kich thuéc tiét dién cot gitra ting 1-3 1a 40 x 60 cm
Chon kich thuéc tiét dién cot gitra ting 4-6 1a 35 x 55 cm
Chon kich thuéc tiét dién cot gitra ting 7-9 12 30 x 50 cm
Kiém tra diéu kién khi giam tiét dién cot:

h® —h'
taga =——— <l
M 6
Giam tiét dién cot tir 60cm xubng 55cm:
d_pt o 1
tagor = 2= 20758 —  0g< = =0,167 => thoa mén
hd 60 6
Giam tiét dién cot tir 55cm xubng 50cm:
d_pt _ 1
tager =2 = 220 - g 09< = =0,167 => thoa mén
Rd 55 6

Giam tiét dién cot tir 40cm xudng 35cm:

A pt _
h; - he _ 404035 =0,125 <% =0,167 => thoa man

Giam tiét dién cot tir 35cm xudng 30cm:

tagor =




d_pt _ 1
tager =" Mt _ 35780 _ g 143> —0,167 => thoa man
' 35 6
+ Vi cot Cs:
N=S.n.g= (0.9 2,85+ 20 +%)x0x1,085 = 5328 T

53,28 x 103

=> A =12222%"" = 440.88 cm?
145

Chon cot tron =>d = AA _ [£x44088 _ 9369 0m => chon d = 30 cm
V314 N s

Chon kich thuéc tiét dién cot Csla:d = 30cm
+ Vi cotCy
N = S.n.q = (1,2x3,75+0,9x2,85)x9x1,085 = 68,98 T

68,98 x 103

=> A =1,2 222 -570,86 cm?
145

Chonb =22 cm => h = A/b =570,86/22 = 25,94 cm => chon h =30 cm
Chon kich thuéc tiét dién ¢t Cs 1a 22 x 30 cm

+ Véicot Cs :
N = S.n.q = (8/2x8,1/2)x1,085 = 8,67 T
_ _ 8,67 x 103 _ 2
=A=172 =71,75cm

145
Chonb =22 cm => h=A/b=71,75/22 = 3,26 cm => chon h =22 cm
Chon kich thudéc tiét dién cot Cs la 22x22cm

10
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a, Nhip tinh toan cua dam
Nhip tinh toan:

> Nhip tinh toan dam EC,GF:

® I—GF: IEC: L]_ +t/2 +t/2 _hc/2 —hc/2,

o Lg=lgc=7,5+0,11+0,11-0,5/2-0,55/2=7,195(m)
> Nhip tinh toan dam EF:

o Leg=L,— t+ h

o Lg=24-0,22+0,55=2,73(m)

b, Chiéu cao cua cot
Chiéu cao cta cot 1dy bang khoang cach giita cac truc ddm. Do dam khung thay ddi
tiét dién nén ta s& xac dinh chiéu cao cua cot theo truc dim hanh lang (truc dam co tiét dién
nhé hon)
+ Xac dinh chiéu cao cot ting 1
Lua chon chiéu sau chén méng tir mat dat téi cdt tu nhién ( -0,3m) trd xudng:
H,=500(mm)= 0,5(m)
= hy=Hi1+ Z + hy, — hy/2=3,0 +0,3+0,5-0,22/2= 3,69 (m)
(v6i Z =0,2m 1a khoang cach tir cot +0,0 dén mat dat ty nhién)
+ X4c dinh chiéu cao cot téng 2,3,4,5,6,7,8,9
ht2 =45m
hiz =hwu =his =hig =hz = hig = hg = 3,8m

Ta c6 so do két cau thé hién nhu hinh vé
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SO PO KET CAU KHUNG NGANG KHUNG TRUC 5

2.2. Tinh toéan tai trong
2.2.1. Tinh tdi

2.2.1.1. Tinh tai san tang 1 dén tang 9 (trir san v¢ sinh)

a>Cau tao ban sd2:Xem ban vé kién truc.

b>Tai trong tiéu chuan va tai trong tinh toan:

Bang 1

4
+*

B0, B0

£
+

L, 800 ., B0, 80, 30

3800

3
+

450

£
+

590

£
£

13



] o y Gtc Gtt
i Lop vat licu oM | aemd | kam?d) | " | keimd)
1 | Gach lat nén ceramic 0,01 2000 20 1,1 22
2 Vira lat day 2 cm 0,02 1800 36 1,3 46,8
3 | San BTCT day 10cm 0,1 2500 200 1,1 275
4 | Viratrattranday 1,5cm | 0,015 1800 27 1,3 35,1
5 Tran thach cao 0,03 1500 45 1,2 54
Tong tinh tai ( trir san BTCT day 10cm) 157,9
Téng tinh tai 4329
2.2.1.2 Tinh tai san vé sinh.
a>CAu tao ban san:Xem ban v& kién trac.
b>Tai trong tiéu chuan va tai trong tinh toan:
Bang 2 ic GHt
YETA /4 G
i Lop vat licu oM | weim®) | am?d) | "N | keim?)
1 Gach lat nén ceramic 0,01 2000 20 1,1 22
2 Vira lat day 2 cm 0,02 1800 36 1,3 46,8
3 | Vatliéu chong thim 0,04 1800 72 1,3 93,6
4 | San BTCT day 10cm 0,1 2500 200 1,1 275
5 | Viratrattranday 1,5cm | 0,015 1800 27 1,3 35,1
5 Tran thach cao 0,03 1500 45 1,2 54
Tong tinh tai ( trir san BTCT day 10cm) 251,5
Téng tinh tai 526,5
2.2.1.3Tinh tai san mai (M1)
a>CAu tao ban san:Xem ban v& kién trac.
b>Tai trong tiéu chuan va tai trong tinh toan:
Bang 3
) o 3 Gtc Gtt
TT Lop vat liéu o (m) | 7 (kG/m”) (KG/m?) n (KG/m?)
1 Gach 14 nem (2 16p) 0.04 1500 60 1,1 66
2 Vira 16t mac 50#(2 16p) | 0.04 1800 72 1,3 93,6
3 Gach chong nong 0.2 1500 30 1,1 33
4 Vira 6t day 2 cm 0,02 1800 36 1,3 46,8
5 Vit liéu chong thim 0.04 1800 72 1,3 93,6
6 | Léphbétongnhetaodoc | 0,2 1600 32 1,3 41,6
7 | Ban bétdng cot thép 10cm | 0,1 2500 200 1,1 275
8 Vita trét tran 0,015 1800 27 1,3 35,1
9 Tran thach cao 0,03 1500 45 1,2 54
Tong tinh tai ( trir san BTCT day 10cm) 430,7
Tong tinh tai 705,7

2.2.1.5. Tinh tai cau thang:

*Taj trong tiéu chuan va tai trong tinh toén:

14
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So b chon bé day ban thang 10 cm, dya vao chiéu cao tang H=3,8m va chiéu dai
L=1,5m vé thang ta chon chiéu cao bac thang la h=15,83cm,rong bac thang b=30cm
-Dién tich doc 1 bac thang.

S

_ ((0,022+0,1583)+0,022)x 0,3

. .=0,03
-Chiéu day qui d6i caa bac gach.
h=——=2% -0089
0,335 0,335

-Tai trong phan bé déu theo chiéu dai ban.
0y=yxh=1800x0.089=160(kG/m)

Bang 4: tinh tai ciu thang

] o y Gtc Gtt
T Lop vat licu oM | wemd | kemd | " | keimd)
1 L4t da Granit 0,02 2000 40 1,1 44
2 Vira ximang M50# 0,02 1800 36 1,3 46,8
3 Bac gach 0,089 1800 160 1,3 208
4 | Ban BTCT day 10cm 0,1 2500 200 1,1 275
5 Vita trat day 1,5cm 0,015 1800 27 1,3 35,1
Tong tinh tai ( trir ban BTCT day 10cm) 333,9
Tong tinh tai 608,9
2.2.1.6. Tinh tai chiéu nghi cau thang:
So bo chon bé day chiéu nghi 10 cm ,
Bang 5: tinh tai chieu nghi
] o y Gtc Gtt
I Lop vatlicu oM | qem® | kemd) | " | keim?)
1 Lat d4 Granit 0,02 2000 40 1,1 44
2 Vira ximang M50# 0,02 1800 36 1,3 46,8
3 | Ban BTCT day 10cm 0,1 2500 200 1,1 275
4 Vira trat day 1,5cm 0,015 1800 27 1,3 35,1
Téng tinh tai ( trir ban BTCT day 10cm) 125,9
Téng tinh tai 400,9
2.2.1.7. Tinh tai tuong 220:
Bang 1.6: tinh tai twong 220 : .
T /4 G*/1m G'/1m
I Lop vatlicu oM | wemy) | keim) | "M | ka/m)
1 Tuong xay cao 2,35m 0,22 1800 396 1,1 435,6
2 | Vita trat M504 2 mit 0,03 1800 54 13 | 7072
Tong tinh tai 505,8

Chu y: Khi tinh ké dén 15 ctra, tai trong tuong 220mm nhan vai hé sé giam tai 0,7
I11.1.1.3 Tinh tai SN( S&- N6 méi)
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Chieu TT tieu | Hesh | 11 UNN
T day TLR P toan
Céc lop san 3 chuan vurot
(daN/m?) d N (daN/m2
(m) (daN/m2) tal )
Vita XM chong tham mac 75 0,025 2000 50 1,3 65
San BTCT 0,1 2500 250 1,1 275
Trat tran vira XM#50 0,015 1800 27 1,3 35
Tong tai trong 375
2.2.2. Hoat tdi
Biang 2.1: Hoat tai tiéu chuan ( theo tiéu chuin 2737-1995)
tc
e t 2
STT Hoat tai (daN/m?) n p (daN/m?)
1 Phong lam viéc 200 1,2 240
2 Phong vé sinh 200 1,2 240
3 Thu vién 400 1,2 480
4 Hoat tai mai 75 1,3 97,5
5 Hanh lang 300 1,2 360
6 Sanh chinh tang 1 500 1,2 600
7 Hoat tai cau thang 300 1,2 360
8 Kho 480 1,2 576
9 Hoi truong 750 1,2 900
10 Phong nghi ngoi 300 1,2 360

Khi chét hoat tai vao cong trinh théng thudng ta chia 1am hai truong hop HT1 va HT2
theo kiéu cach tang cach nhip. Trong d6 HT1 1a dé xac dinh M* nguy hiém nhét cho 6 ban
dugc chat tai va M~ nguy hiem cho 8 ban khong chat tai bén canh, HT2 thi nguoc lai

Tuy nhién theo kinh nghiém, ddi voi nha cao tang khi nha c6 mit bang phuc tap va
nha tinh theo so dd khong gian thi viéc chat tai nay gap nhiéu kho khin va chua chic di tim
duoc trudng hop nguy hiém cua noi lec, mat khac mot ly do nita 1a trong nha cao tang, hoat
tai dung chi chiém mot phan nho so véi trong lwong ban than cong trinh (khoang 30%) nén
vé murc d6 anh hudng téi su 1am viéc cua két cau 12 nho so véi cac loai tai trong khéc.

Véi ly do @6 & day ta chon hinh thirc chat hoat tai diing trén toan san.

Khi tinh toan hoat tai ding cho nha cao tang, Xac suat xuat hién dong thoi tai trong sir
dung tit ca cAc san giam khi ting sb tAng nha, nén sir dung hé sé giam tai khi tinh toan cac ciu
kién thang dtng chiu lyc, hé s6 nay duogc xac dinh nhu sau:

+ Vai céc loai phong: Phong ngu, phong an, phong khac, .v.v.. ¢6 dién tich A thoa

Y, =04+ 0.6
Al Al

min diéu kién A> A1=9m?:
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+ V6i cac loai phong: kho, ban cong, 18gia ... c6 dién tich A thoa man diéu kién: A >

¥,, =05+ 0.5

VAl A2

Al= 36m?:

Bang 2.2 Tang dién hinh gdm cAc phong c6 thé giam tai nhw sau:

ft gt
Tén phong Dién tich | Loai phong Ya daN/m? daN/m?

Phong lam viéc 56,25 Loai 4 0,64 240 153

Phong vé sinh 29,25 Loai 2 0,73 240 175,2

Thu vién 56,25 Loai 6 0,9 480 432

Hoat tai mai Loai 18 97,5

Hanh lang Loai 15 360

Sanh chinh tang 1 Loai 15 600

Hoat tai cau thang Loai 15 360

Kho 8,79 Loai 10 576

Hoi truong 112,5 Loai 8 0,80 900 720

Phong nghi Loai 15 360

2.2.3. XAC PINH TAI TRONG TINH TAC DUNG VAO KHUNG TRUC 5:
% TANG2:

® ® © & ©® ©

3750 3750 2400 3750 3750

T T T T 7
Ml lewd 1]
= L )l9=492) S | W
g i o=43294 g=432,@4‘§g=4329 N
M= \ I I |
S| ill ille =i Sl il
ORI =S SIS EAS AR S
= | | | |
= | |
@7 Liﬁ,il#ig,ii
A R GD GE . F
G AA‘G AD DE EF G EF G
G G |G| G G
3750 3750 2400 3750 3750
7500 2400 7500
A) D) () (F

So db phan bé tinh tai san 2



TINH TAIl PHAN BO- daN/m

18

. g as s - Gia tri
TT Cac loai tdi trong va cach xac dinh daN/m
1 O1aa= QieF= G1ap= Giep 1922
’ Do tuong 220 trén dam truyén xudng: 505,8 x(4,5-0,70)
5 Tai trong phan bo do san truyén vao tam gidc vé6i tung d¢ 16n 1493
’ nhat: 432,9x(3,75 -0,3)
JipE
1, Tai trong do san EF truyén vao dudi dang hinh tam giac 909
véi tung do 16n nhat: 432,9x(2,4-0,3)
TAI TAP TRUNG- daN
TT Cac loai tai trong va cach xac dinh g{;ﬁltn
. Gia= Gie
Do trong lugng ban than dam 0,3x0,7:2500x1,1x0,3x0,7x7,5 4331
Do trong luong tuong xay trén dam doc cao
4,5-0,7=3,8(m) voi hé s6 giam 16 cira 1a 0,7:505,8x3,8x3,75 x0,7 5045
Do trong luong san truyén vao :
(432,9x(3,75-0,3)x(3,75-0,3)/2)+(432,9x(3,75-0,3)x(3,75-0,3)/4) 3864
Tong cong 13240
G1o= Gue 4331
Do trong lugng ban than dam doc 0,3x0,7:2500x1,1x0,3x0,7x7,5
Do trong luong tuong xay trén dam doc cao 5045
4,5-0,7=3,8(m) voi hé s6 giam 16 cira 1 0,7:505,8x3,8x3,75x0,7
Do trong lwong 6 san truyén vao :
(432,9x (3,75-0,3)x(3,75-0,3)/2) + (432,9x(3,75-0,3)x(3,75-0,3)/4) 3864
Do trong luong san hanh lang truyén vao:
{432,9x[(3,75-0,3)+(3,75-2,4)]x(2,4-0,3)/2}+ [432,9%(2,4-0,3) X 2659
(2,4-0,3)/4]
Tong cong 15899
. Gn=Gie 4331
Do trong lugng ban than dam doc 0,22x0,7:2500x1,1x0,3x0,7x7,5
Do trong luong 6 san truyén vao : 7799
(432,9%(3,75-0,3)x(3,75-0,3))+(432,9x (3,75-0,3)x(3,75-0,3)/2)
Tong cong 12060




<% TANG 3,4,5,6,7,8,9:

@ @ e © 0
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N Y.
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So d6 phan bé tinh tai san tang 3,4,5,6,7,8,9
TINH TAI PHAN BO- daN/m
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TT Cac loai tai trong va cach xac dinh g;il/trlg
1 gZAé’: gZE"F:GZ’A’D: O2ep 1568
’ Do tudng 220 trén dam truyén xuong: 505,8 x(3,8-0,7)
5 Tai trong phan b do san truyén vao tam giac véi tung do 1494
’ 16n nhat: 432,9x(3,75 -0,3)
. G2pe
1, Tai trong do san EF truyén vao dudi dang hinh tam giac vdi tung 909
d6 16n nhat: 432,9x(2,4-0,3)




TINH TAIl TAP TRUNG- daN
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TT Cac loai tai trong va cach xac dinh g;iltrl
Gaoa= Gor
Do trong lugng ban than dam 0,3x0,7:2500x1,1x0,3x0,7Xx7,5 4331
Do trong luong tuong xay trén dam doc cao
3,8-0,7=3,1(m) véi hé s6 giam 16 cira 1a 0,7:505,8x3,1x3,75 x0,7 4116
Do trong luong san truyén vao :
(432,9x(3,75-0,3)x(3,75-0,3)/2)+(432,9x(3,75-0,3)x(3,75-0,3)/4) 3864
Tong cong 12311
Gap= Gae
Do trong lugng ban than dam doc 0,3x0,7:2500x1,1x0,3x0,7x7,5 4331
Do trong lugong tuong xay trén dam doc cao
3,8-0,7=3,1(m) véi hé s6 giam 16 cira 1a 0,7:505,8x3,1x3,75x0,7 4116
Do trong lwong 6 san truyén vao :
(432,9x (3,75-0,3)x(3,75-0,3)/2) + (432,9x(3,75-0,3)x(3,75-0,3)/4) 3864
Do trong lwong san hanh lang truyén vao:
{432,9x[(3,75-0,3)+(3,75-2,4)]x(2,4-0,3)/2}+ [432,9%(2,4-0,3) X

(2,4-0,3)/4] 2659

Tong cong 14970

. Gaa= Gopr
Do trong lugng ban than dam doc 0,22x0,65:2500x1,1x0,3x0,7x7,5 4331
Do trong lwong 6 san truyén vao :

(432,9x(3,75-0,3)x(3,75-0,3))+(432,9x (3,75-0,3)x(3,75-0,3)/2) 7729
Tong cong 12060




% TANG MAI:

R/
0’0

® @® © 60 © 0

0, 350 2400 , 30, 3750
T T T ]
3 | |
2 | | |
g (| ‘ _ 7&7057\ _ ‘ ____
= ; g=10574] g=705,7 ; ; g=70674 g=705,7 ;
3 | |
| =it =i T
1B == | |
= |
4 §=7057~J"5=705 4=105 7 J6=7057
Omm=0 == | — lg=705,7; — | —=
3 | I |
= | |
S|
D E F
G o G G o G
AR AD DE Ee EF
G G |G| G G
WL 350 | 2400 L 30, 3750
7500 2400 7500
® © ® ®

So do phan bé tinh tai san ting mai
TINH TAI PHAN BO- daN/m
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TT

Cac loai tai trong va cach xac dinh

Gia tri

daN/m
, GmAA’:GmE’F = Guap=Gner: )
Tai trong phan bo do san truyén vao tam giac vaoi tung do 16n nhat: 2435
’ 705,7x(3,75-0,3)
. GmDE
Téi trong do san DE truyén vao dudi dang hinh tam giac véi tung 1482

d6 16n nhat:705,7x(2,4-0,3)




TINH TAIl TAP TRUNG- daN
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TT Cac loai tai trong va cach xac dinh g;iltrl
. GmA: GmF

Do trong lugng ban than dam 0,22x0,65:2500x1,1x0,3x0,7x7,5 4331

Do trong lwong san truyén vao :
(705,7x(3,75-0,3)x(3,75-0,3)/2)+(705,7x(3,75-0,3)x(3,75-0,3)/4) 6299
Do trong lugng sé€ n6 nhip 1,6m : 375x7,5x1,6 4500

Do tudng sé nd cao 0,4m day 14cm bang bé tong cot thép
2500x1,1x0,14x0,4x7,5 1155
Tong cong 16285
GmD: GmE .
Do trong lugng ban than dam doc 0,22x0,65:2500x1,1x0,3x0,7x7,5 | 4331

Do trong lwong 6 san truyén vao :

(705,7x(3,75-0,3)x(3,75-0,3)/2)+(705,7x(3,75-0,3)x(3,75-0,3)/4) 6229
Do trong lugng san hanh lang truyén vao:
{705,7x[(3,75-0,3)+(3,75-2,4)]x(2,4-0,3)/2}+[705,7x(2,4-0,3) X 4335
(2,4-0,3)/4]
Tong cong 14895
. C;mA’: C;mE’

Do trong lugng ban than dam doc 0,3x0,7:2500x1,1x0,3x0,7x7,5 4331

Do trong lwong 6 san truyén vao :
(705,7x(3,75-0,3)x(3,75-0,3))+(705,7x(3,75-0,3)x(3,75-0,3)/2) 12599
Tong cong 16930
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I11.1.2 HOAT TAI:
Hoat tai phan bd déu trén san xac dinh theo TCVN 2737 — 1995 s6 liéu nhu sau:
Piw=n.Py
Trong do:
n = 1,3 véi Py< 200 daN/m?
n=1,2 véi Py > 200 daN/m?
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Bdng tinh toan hoat tdi san

STT o Taitrong tiéu | He so vuot | Tai tinh toan
Loai phong chuan (daN/m°) tai (daN/m?)

1 Phong lam viéc 200 1,2 240

2 Hanh lang 300 1,2 360

3 Sé- nd 75 1,3 97,5

111.1.2.1 SO DO HOAT TAI 1:

% TANG 2.4.6.8:
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® ©

©

®
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So d6 phan bé hoat tai 1- tang 2,4,6,8
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Hoat tai 1 phan bé tac dung lén khung:

. g as s - Gia tri
TT Cac loai tdi trong va cach xac dinh daN/m
. P'aa=p'er= P ap=p'er
1 Do tai trong san truyén vao dudi dang tam giac c6 tung do 16n
nhat : 240x3,75 900
Hoat tai 1 tap trung tac dung lIén khung:
TT Cac loai tai trong va cach xac dinh Gcliglilr!
P'aPb Pe P
1 Do trong lugng san truyén vao:240 x [(3,75x3,75/2)+ (3,75x3,75/4)] 2531
Py Pl
2 Do trong lugng san truyeén vao:(240 x [(3,75x3,75)+ (3,75x3,75/2)] 5063

TANG 3,5,7,9:
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So @ phan bo hoat tai 1- tang 3,5,7



Hoat tai 1 phan bé tac dung lén khung:
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T Cac loai tai trong va cach xac dinh Gia tri
: ' ' daN/m
‘plEF ,
1 Do tai trong san truyén vao dudi dang tam gidc c6 tung do 16n nhat : | 864
360x2,4

Hoat tai 1 tap trung tac dung lén khung:

TT Cac loai tai trong va cach xac dinh G(;Z;Ir!
Po Pe
1 Do trong lugng san truyén vao:
360 x{[3,75+(3,75-2,4)]x2,4/2+(2,4x2.4/4)} 2722

% TANG MAI:
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e © ©
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So d6 phan bé hoat tai 1- ting mai




Hoat tai 1phan bé tac dung 1én khung:
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. ‘2 s (| a Gia tri
TT Cac loai tdi trong va cach xac dinh daN/m
. P Av=P BF= P AD=P EE )
1 Do tai trong san truyén vao dudi dang tam gidc co tung do 16n nhat :
97,5x3,75 366
Hoat tai 1tap trung tac dung Ién khung:

TT Cac loai tai trong va cach xac dinh G(;:I{Ir!
. F‘,IA’ P Pt P

Do tai trong san truyén vao:97,5x [(3,75x3,75/2)+(3,75x3,75/4)] 1028
, F‘)IA” P

Do tai trong san truyén vao:97,5x [(3,75%3,75) +(3,75x3,75/2)] 2057

111.1.2.2 SO PO HOAT TAI 2
< TANG 2.4.6,8:
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So dd phan b hoat tai 2- ting 2,4,6,8




Hoat tai 2 phan bé tac dung lén khung:
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TT Cac loai tai trong va cach xac dinh g;;;::
. P bE )

1 Do tai trong san truyén vao dudi dang tam giac c6 tung do 16n nhat : 864

360x2,4

Hoat tai 2 tap trung tac dung I1én khung:

TT Cac loai tai trong va cach xac dinh é}a:aN trl

Po Pe
1 Do trong lugng san truyén vao:

360 x{[3,75+(3,75-2,4)|x2,4/2+(2,4x2.4/4)} 2722

TANG 3.5.,7.9:
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So @6 phan bé hoat tai 2- ting 3,5,7,9




Hoat tai 1 phan bé tac dung lén khung:
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TT Cac loai tai trong va cach xac dinh Gia tri
: : : daN/m
p”AA’:p”E’F: P aD=P EE )
1 Do tai trong san truyén vao dudi dang tam giac co tung do 16n nhat : 900
240x3,75
Hoat tai 2tap trung tac dung Ién khung:
. e \ s - Gia tri
TT Cac loai tai trong va cach xac dinh daN
. I?”A,P”D,P“E,P”F
Do tai trong san truyén vao:240 X [(3,75x3,75/2)+(3,75x3,75/4)] 2531
) F‘)IA” P,
Do tai trong san truyén vao:240 X [(3,75x3,75) +(3,75x3,75/2)] 5063

% TANG Mii:

® ® © o © ©
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So d6 phan bé hoat tai 2 ting mai




Hoat tai 2phan bé tac dung 1én khung:
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. ¢ as s - Gia tri
T Cac loai tai trong va cach xac dinh daN/m
Tm
‘ P pe ,
1 Do tai trong san truyén vao dudi dang hinh tam giacco tung do 16n nhat
_ 234
: 97,5%2,4
Hoat tai 1 tap trung tac dung lIén khung:
TT Cac loai tai trong va cach xac dinh G(;glilr!
1 Do trong lugng san truyén va0:97,5x[3,75+(3,75-
2,4)]x2,412+(97,5x2,4x2,4/4) 737
TT Cac loai tai trong va cach xac dinh G(;Zlilr!
Do tai trong sé-n6 truyén vao:97,5x1,6x7,5 1170
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So dd hoat tii 1 tic dung vao khung.
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So d6 hoat tii 2 tac dung vao khung.
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2.2.3. Tdi treng gio
2.2.3.1. Gib tinh:

Khi d6 thanh phan tinh cta ap lec gi6 tac dung Ién cong trinh trén mot don vi dién
tich hinh chiéu caa cong trinh 1én mat phang vudng goc véi huéng gio 1a:

Wi:n.Wo.ki.C

Trong do:

- W, : &p luc gi6 & d6 cao 10m. Gi4 tri ap luc gi6 phu thudc vao vung lanh thd
va dia hinh, véi cdng trinh xay dung tai Hai Phong, dang dia hinh B, thuéc vung gio
I\V-B, nén ta lay W, = 155 kG/m?.

-n 1 Hé s vuot tai liy bang 1,2

-k 1 Hé sd thay doi &p luc giod theo do cao

-C 1 Hg s6 khi dong

Do cong trinh cd mat bang hinh vudng, tuong ddi don gian ta c6: Cy=-0,6; Cday—+0 8

Ta c6 dang két cau cong trinh 13 so d6 hé khung - 16i cing nén ta co thé coi gia thiét
san phang Ia tuyét doi cung khong bi bién dang trong mat phang san. Vi vay ta c6 thé quy tai
trong gio6 vé phan bé trén dam truyén tai trong xubng cot va vach, I8i.

Ap luc glo tdc dung 1én tuong s€ truyen vao dam bién caa hé khung thanh tai trong
phan bd trén sudt chiéu dai dam bién cua tang tht i voi cudng d6 tai trong gio 1a:

P, = W;X hi

Trong d6: h; : d cao tang thr i cua cong trinh

Bang 3.1 Xac dinh ap lwe gioé tinh tac dung I1én cdng trinh

b cao %%O K. 0 Wo 9id < 9id Wigsy | Wina

tangh;(m) Z(fn) ! (kG/m2) diy hut (kg/m) | (kg/m)

trét 3 33 | 0812 | 1.2 | 155 08 | -0.6 | 36248 | -271.9
1 45 78 10947 | 1.2 | 155 08 | -06 |63411 1-4756
2 3.8 116 | 1.256 | 1.2 | 155 08 | -06 |°79:58 |-4347
3 3.8 154 | 1.746 | 1.2 | 155 08 | -06 |01294 |-459.7
4 3.8 192 | 1237 | 12 | 155 08 | -06 |63442 |-475.8
5 3.8 23 | 1157 | 1.2 | 155 08 | -06 |0°421 |-4907
6 3.8 268 | 1.191 | 1.2 | 155 08 | -06 |67344 1-5051
7 3.8 306 | 1223 | 12 | 155 08 | -0 |691.53 |-5186
8 3.8 344 | 1246 | 12 | 155 08 | -06 |70454 |-528.4




Tai trong gid trén méi quy veé luc tap trung dat & dau cot Sy, Sy, v6i k=1,246

Ty s6 h1/L=34,1/17,4=1,96, Noi suy ta c6 Ce;=-0,796 va C.,=-0,788

Tri s S tinh theo cong thuc S =nk.wo.B.> Cihi =1,2.1,246.155.7,5.5 Cihi

-> S84=-1,2.1,246.155.7,5.(0,8x0,4-0,796x1,2)= 1104 (daN)
Sy=1,2.1,246.155.7,5.(0,8x0,4+0,788x1,2)= 2199 (daN)

1104

704,54

691,53
5186

673 44

505.1

654,21
490,7

634,42
4758

012,94

4597

579,58

4347
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4756

362,48

2n9

7195 2730 7195
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IV. TINH TOAN NOQI LUC VA TO HQP TAI TRONG
IV.1. TINH TOAN NOI LUC.
IV.1.1. M6 hinh tinh todn ngi luc.

Nhiém vu phai tinh 13 khung tryc 3.So dd tinh cua khung nay la so d6 khung phang
ngam tai mat dai mong. Truc tinh todn cia céc phan 14y nhu sau:

Truc ddm trung véi truc hinh hoc cua dam.

Truc cdt trung truc truc hinh hoc cua cot.

Chiéu dai tinh toan cta dém lay béng khoang cach cac tryc cot twong mng, chiéu dai
tinh toan cac phan tir cit cac tang trén liy bang khoang cach cac san, riéng chiéu dai tinh
toan cua cOt dudi 14y bang khoang cach tir mit méng dén mit san ting 1, cu thé 1a bang 1
=3,175 m.

IV.1.2. Tai trong.
Tai trong tinh toan dé xac dinh néi luc bao gém: tinh tai ban than; hoat tai st dung;
tai trong gio.
Tinh tai duoc chét theo so dd lam viéc thuc té cua cong trinh.
Tai trong gi6 chi tinh gid tinh khong ké dén thanh phan gi6 dong vi cong trinh cao
dudi 40m.
Vay ta co6 cac truong hop hop tai khi dua vao tinh toan nhu sau:
. Truong hop tai 1: Tinh tai .
. Truong hop tai 2: Hoat tai sir dung [
. Truong hop tai 3: Hoat tai st dung II
. Truong hop tai 4: Gi6 Trai
. Truong hop tai 5: Gio phai
IV.1.3. Phwong phap tinh.
Dung chuong trinh Sap 2000 v14 giai ndi luc cho khung 3. Két qua tinh toan noi luc
xem trong phan phu luc (chi lay ra két qua ndi luc can dung trong tinh toan).

IV.1.4. Kiém tra két qua tinh toan.

Trong qua trinh giai lyc bang chuong trinh Sap 2000, co thé ¢ nhiing sai Iéch vé két
qua do nhiéu nguyén nhén: 16i chuong trinh; do vao sai sd liéu; do quan niém sai vé so dd
két cau, tai trong.. De coO co sO khang dinh vé su ding dan hodc dang tin cy cia két qua tinh
toan bang may, ta tién hanh mot sb tinh toan so sanh kiém tra nhu sau :

Sau khi c6 két qua noi lyc tir chuong trinh Sap 2000. Chung ta can phai dénh gia
duoc sy hop 1y cua két qua d6 trude khi dung dé tinh toan. Su danh gia duwa trén nhiing kién
thirc vé co hoc két cau va mang tinh so bg, téng quat, khong tinh todn mot cach cu thé cho
tirng phan tir cAu kién.

- Vé mat dinh tinh: Dua vao dang chit tai va dang biéu d0 momen xem tir chuong
trinh, cach kiém tra nhu sau:

£)01 vOi cac truong hop tai trong dung (tinh tai va hoat tai) thi biéu dd momen c6
dang gan nhu ddi xémg ( cong trinh gan ddi xung).

- Vé mdt dinh luong:

Téng lyc cat & chan cot trong 1 ting niao d6 bang tong cac luc ngang tinh tir muc tang
doé tro 1én.
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Néu dam chiju tai trong phan bd déu thi khoang cach tir dudng ndi tung 6 momen am
; n T |2
dén tung 40 momen duong & gitra nhip c6 gia tri bang q? .
Sau khi kiém tra ndi lyc theo cac budc trén ta thdy déu thoa man, do d6 két qua noi
luc tinh duoc la (;Iéng tin cay. , 7 o
Vay ta tién hanh céc budc tiép theo: t6 hop ndi luc, tinh thép cho khung, thiét ké
mong.
IV.2. TO HQP TAI TRONG.

Cac truong hop tai trong tac dung lén khung phéng bao gém Tinh tai, hoat tai, tai
trong gio trai, gio . Pé tinh toan cot thép cho cau kién, ta tlen hanh t6 hop su tac dong cua
céc tai trong dé tim ra ndi lyc nguy hiém nhat cho phan tir cu kién.

IV.3. TO HQP NOI LUC.

Noi luc duoc t6 hop véi cac loai to hop sau: To hop co ban I, T6 hop co ban 11

- T6 hop co ban I: gém noi luc do tinh tai vd1 mot noi luc hoat tai (hoat tai hoac tai
trong gio).

- T6 hop co ban II: gdm noi lyc do tinh tai voi it nhét 2 truong hop noi luc do hoat tai
hodc tai trong gi6 gay ra voi he s6 t6 hop cua tai trong ngan han 13 0,9.

Viée t6 hop s& dugc tlen hanh véi nhimg tiét dién nguy hiém nhat do la: voi phan tu
cOt 1a tiét dién chan cot va tiét dién dinh cot ; voi tiét dién dam 1a tiét dién 2 bén dau dam,
tiét dién chinh giita dam va tiét dién duéi tai trong tap trung ( tiét dién dudi dam phu ).

V. TINH TOAN THEP KHUNG TRUC 5
V.1.1. THIET KE CQT:

Nhan xét: Két cau khung d6i xting, 1am viéc theo phuong ngang nha ,cot lam viéc
chiu nén léch tim theo phuong y.

O day, phuong phép tinh toan cot thép cot chiu nén léch tam sé& dugc tinh toan theo
gido trinh “KET CAU BETONG COT THEP” cuia Gs. Ts Ngd Thé Phong, Gs. Ts Nguyén
Pinh Céng va Pgs. Ts Phan Quang Minh. Viéc thiét ké cau kién bétong cot thép theo tiéu
chuan TCVN 356 — 2005

Cot s& duoc tinh toan cho cap noi luc nguy hiém, cip ndi luc nguy hiém cé thé 1a cap
¢6 Npax +€omaxs hodc €& Mpma cing 16n ,sau d6 chon thép va bd tri theo dién tich thép tinh
toan 16n nhat cta cac cap da tinh.

B tri thép giéng nhau cho nhimng cdt ¢ cing tiét dién ¢ cung mot truc doc. Nhu
vay ta s& chon cac cap ndi luc nguy hiém nhét trong cac cap ndi luc cia 2 tang 1,2 (tang 3,4
va ting 5,6) dé tinh toan va bd tri thép cho ca 2 tang 1,2 (tang 3,4 va tang 5,6).

Déi voi khung phang d6i xtng, tiét dién cot cac truc 1a giéng nhau, két qua noi luc
c4c truc gan gidng nhau nén ta chi can tinh toan thép cho mét truc gitra, mot truc bién, cac
truc con lai duoc lay thép tuong tu.

Nhdn xét: Trong nha nhiéu ting luc doc tai chan cot thuong rat 16n so voi mémen
(Iéch tam bé), do do6 ta uu tién cap noi luc tinh toan cd N 16n. Tai dinh cot thuong xay ra
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truong hop léch tam 16n nén ta vu tién cac cap c6 M 16n. O day ta tinh toan cho 3 cip Voi
moi cot duoc Xeét.

'So ligu diing chung dé tinh ton cot: Bétdng B25 ¢6 R,=14,5MPa. E,=30000Mpa.
Cot do bétong theo phuong ding, yéu cau moi I6p d6 khdng qua 1,5m. Khéng ké dén hé so
lam viéc.
Néu @10 mm thi ding thép Cll c6 R=Rsc=280 Mpa; Es=210000Mpa.
Néu @10 mm thi diing thép Cl c6 R=Rsc=225 Mpa; Es=210000Mpa.
Tra bang ta dugc &, =0,623,,, =0,429
1) Tinh toan c6t thép cho phan tir cot C1-01, phan tir 10, ¢ :bxh=450x650cm
a. S6 liéu tinh toan :
Chiéu dai tinh toan 1, =0,7H =0,7x3,690(m) = (m)= 2,583(cm).
Giathiéta=a’=5cm — h, =h—a=65-5 =60 (cm);
Z,=hy,-a'=60-5 =55 (cm).
Do manh A4, =1,/h =258,3/65 = 3,97< 8 — b6 qua anh hudng cua udn doc.
L4y hé s6 anh huong caa udn doc n=1

Do léch tdm ngau nhién

1 1 1 1
e, = max <—H,—hc> = max (— 369—.65) = 2,16 (cm)

600 "30 600 30
Ky hiéu ky hiéu P’cia M N e;=M/N €a eo=max(ey,e,)
cap NL 6 bang TH cap NL (T.m) @) (cm) (cm) (cm)
1 10 13 M maxE€max 29,301 378,136 1,7 2,16 1,7
2 10_14 N max 28,480 414.999 6,8 2.16 6,8
3 107_10 M,N Ién 27,832 342,013 8,14 2.16 8,14

b.Tinh cét thép d6i xirng cho cap 1
M=2930100 daN.cm va N=378136 daN
+e=ne,+h/2-a= 17,7+65/2-5=2352 (cm).

+ St dung bé téng cap do bén B20, thép AIl tra bang duogc &g = 0,595




N _ 378136
Rp.b 145.45

= 57,95 (cm)> &x.ho= 0,595x60= 35,7

+ Xay ra truong hop x> &g.h, nén léch tdm be

+ Xac dinh lai x theo phuong phap ding dan
Np 378136

Xy =X= = =57,95 (cm)
Rp.b 145.45
A* = N(e+0,5x1—hg) _ 378136.(35,2+0,5.57,95-60) _ 1025 (Cmg)
s Rsc.Zg 2800.55 ’
N+2R5A5*(ﬁ -1)
X Rb.b.h0+—2fj?}:* 0O

378136+2.2800-10’25(1_01595 ~Y 60 = 52,03 (cm)
= 2.2800.10.,25 ' = ' cm
, 145.45.60+1_9T
Lay x = 52,03 (cm) dé tinh thep
A= N.e—Rp.b.x(hy—0,5x)
$ =

Rgc.Zg
_ 378136.35,2—145.45.52,03(60-0,5.52,03)
a 2800.55
— As= AL =11,5(cm?)
.Tinh toan twong tw cho 2 trwong hop con lai ta dworc:
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Cap noi luc 1 2 3
Truwong hop M max Ntw Nmax M Misn Nign
M (daN.cm) 2930100 2848000 2783200
N (daN) 378136 414999 342013
e 35,2 34,3 35,64
X (cm) 57,95 63.6 52.415
&..ho= (cm) 375 375 375
A*, (cm®) 10.25141429 16.43827208 4103045568
X (cm®) 52.03 53.35 50.3
A, (cm) 115 17.101 487

e X&c dinh ham lugng cot thép tdi thiéu theo do manh A
+a==_to _ 2983 _49g93

r 028822 028845
— L€ (17 35) > iy =01 %
+ Ham lugng cot thép




H “bhy

As

100% =

17,101
45.60

100% = 0,63% > pmin = 0,2%

40

Nhan xét: Cap noi luc 2 doi hoi dién tich thép Ion nhat nén ta bd tri thép cot theo

A= AL = 17,01(cm?). Chon: 4@25- A;=19,635 cm®.

2) Tinh to4n c6t thép cho phin tir cdt C2-01, phan tir 13, ¢6 :bxh=400x600cm

a. So liéu tinh toan :

Chiéu dai tinh toan 1, =0,7H = 0,7x3,8(m) = 2,66 (m)= 266 (cm).

Gia thiéta=a’=5cm — h, =h—-a=60- 5 =55 (cm);

Z,=h,-a'=55-5=>50 (cm).

Do manh 4, =1,/h=266/60 = 4,43< 8 — bo qua anh hudng cua udn doc.

L4y hé s6 anh huong cua udn doc n=1

D6 leéch tam ngau nhién

1 1 1 1
e, = max —H,—h)zmax(—.369—.60)=2 cm
. (600 30 ¢ 600 30 (em)

Ky hiéu ky higu p? ciia M N ef\lM’ ¢, e°=ma)x(el’6a
cap NL 6 bang TH cap NL (T.m) (T (cm) (cm) (cm)

1 13 10 M maxE€max 38.444 | 216.033 | 17,79 2 17,79

2 13 14 Nmax 37.979 | 263.567 | 14.096 2 14.096

3 13 13 M,N Ién 38.098 | 240.284 | 15.85 2 15.85

b.Tinh cét thép doi xirng cho cap 1 :

M=3844400 daN.cm va N=216033 daN

+e=ne,+h/2-a= 117,79 +60/2-5=4279 (cm).

+ Str dung bé téng cap do bén B25, thép AIl tra bang duogc &g = 0,595

N

"Rpb | 145x40

_ 216033

+ Xay ra truong hop x> &r.ho, nén 1éch tam be
+ Xac dinh lai x theo phuong phap dtng dan

X1 =X

Np

216033

Rp.b

145.40

= 37,24 (cm)

= 37,24 (cm))> Er.ho= 0,595x55= 32,725
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N(e+0,5x1—ho) _ 216033.(42,79+0,5.37,24—55) 2
A = = - — =9,89 (cm
s Rgc.Zg 2800.50 89 (cm’)
N+2R5A5*(ﬁ— 1)
X= ZRsAg+ ‘1o
Rp.b.ho+ 1f§}§

~ 216033+2.2800.9,89(ﬁ— 1) 55 = 35,89 (cm)
, 145.40.55+72'ffgf’£589 :
Lay x = 35,89 (cm) dé tinh thep
A; - N.e—Rp.b.x(hy—0,5x)
RscZg
_ 216033.42,79—145.40.35,89(55-0,5.35,89)
B 2800,50

— A= AL =10,93(cm?)

Tinh toan twong tw cho 2 trwong hop con lai ta dwoc:

Cap ni luc 1 2 3
Trudng hep Minax Ntur Nimax M Misn Nign
M (daN.cm) 3844400 3797900 3809800
N (daN) 216033 263567 240284
e 42,79 39.096 40.85
x (cm) 37.247 45.44 52.41
&..ho= (cm) 32.725 33.725 34.725
A*, (cm®) 9.89 12.83 19.38
x (cm?) 35.88 40.89 37.45
A, (cm?) 10.93 15.06 12,51

e Xac dinh ham lugng cot thép tdi thiéu theo do manh A
+r=R=_l 29 -23,09

r 028822 0,288.40
— L€ (17 35) > iy =01 %
+ Ham lugng cot thép
= Ag 15.06

7 .100% = 7055 .100% = 0,68% > Mmin = 0,2%
Nhan xét: Cap noi luc 2 doi hoi dién tich thép Ion nhat nén ta bd tri thép cot theo

A= AL = 15,06(cm?). Chon: 4@25- A;=19,635 cm”.
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3) Tinh toan c6t thép cho phin tir ¢6t C3-02 phan tir 16, c6 :bxh=35x55cm
a. So liéu tinh toan :
Chiéu dai tinh toan 1, =0,7H =0,7x3,8 (m) = 2,66 (m)= 266 (cm).
Giathiéta=a’=5cm — h, =h—a=55-5 = 50(cm);
Z,=h,—a'=50-5=45(cm).
D6 manh A, =1,/h = 266/55 = 4,83< 8 — bo qua anh hudng cua udn doc.
L4y hé s6 anh huéng cua udn doc n=1

D6 leéch tam ngau nhién

1 1 1 1
e, = max (—H,—hc) = max (—.380,—.55) = 1,83(cm

600’30 600 30

Kyhiéu gybgf; p? ciia M N eleM/ cm) )e(’:max(el’ea
ip NL ip NL Tm) | (T a

cap oPANG | cap Tm M o)

1 16-13 M maxZE€max 25.325 113.515 | 22.3 1.83 22.3

2 16-11 N max 12.528 126.672 | 9.89 1.83 9.89

3 16-10 M,N I6n 24.590 101.968 | 24.02 1.83 24.02

b.Tinh cét thép ddi xirng cho cap 1 :

M=2532500 daN.cm va N=113515 daN

+e=ne,+h/2—-a= 1223+552-5=448 (cm).

X—_

113515
Rp.b  145x35

= 22,36 (cm)

+ &r.h, = 0,595.50 =29,75 (cm)
+ Xay ra truong hop 2a = 10<x < &z.hy — Nén 1éch tdm 16n thong thuong

— Ag= Ag =

Rgc.Zzg

X
N(e—ho+>) _ 113515.(44,8 — 50+22,36/2)
2800.45

+ Str dung bé téng cap do bén B20, thép All tra bang duoc &g = 0,595

= 5,38 (cm?)




43

c.Tinh toan twong tw cho 2 trwong hop con lai ta dwoc:

Cap noi luc 1 2 3
Trwong hop M max Ntw Nmax Mar Mign Nign
M (daN.cm) 2532500 1252800 2459000
N (daN) 113515 126672 101968
e 44.8 32.39 46.52
x (cm) 22.36 24.96 20.09
A (cm?) 5.38 -5.15 13.44

Xéc dinh gia tri ham luong cét thép téi thiéu theo do6 manh A:

A =e=_2%¢ _ _ 96389

r 0.288.35

ke (17+35) — pmin= 0,1%

Ham lugng cot thép:

Ag 100% = 13,44

b, P 100% = 0,896 > 0,1%

u=
Nhan xét: Cap noi luc 3 doi hoi dién tich thép Ion nhat nén ta bd tri thép cot theo
A, = 13,44(cm?). Chon: 4@25- A;=19,635 cm®
5. Tinh toan cét dai cho cot:

Do cot phan I6n 1am viéc nhu mot cau kién léch tim nén cot ngang chi dat cau tao
theo TCXD 198 - 1997 nham dam bao gitr on dinh cho cot doc, chong phinh cot thép doc va
chong nut:

Puong kinh ¢t dai: d > (5; 0,25d,) = (5; 0,25x25). Vay ta chon thép &8.

Cot thép ngang phai dugc bé tri trén sudt chiéu dai cot, khoang cach trong ving nbi
bugc : a4< (10D, 500)= 160mm. Chon a=100mm.

Trong céc ving khéc cét dai chon:

Khoang cach dai: a<( 150, 500mm)=(15.16,500mm)=240mm. Chon a=250

Noi cbt thép bang ndi budc véi doan ndi 30d.
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V.1.2. THIET KE DAM: q 7
Noi luc tinh toan duoc chon nhu trong bang to hgp noi luc. O day ta chon cac noi luc
c¢6 mémen duong va mémen am 16n nhat dé tinh thép dam.

Co so tinh todn:
¢ Tinh toan véi tiét dién chiu mémen am:
Tinh toan theo so dd dan hoi, véi bétong B25 c6 R,= 14.5MPa. Cét thép CIII c6
Rs=365MPa. Tir mac thép va mac bé tong ta co £g=0,563 or; =0,405.

Vi canh nam trong ving kéo, Bétong khong dugc tinh cho chiu kéo nén vé mit cudng
d6 ta chi tinh toan vai tiet dién chit nhat co tiét dién bxh:

Gia thiét chiéu day 16p bao vé 14 a, tinh dwgc hy=h —a.

Tinh iR:
£ = » _ 0,85-0,008R, B
R ™ - =
1+%(1_wj 1, 280(, 0.85-0,008R,
ogul 11 500 1.1

_ 0.85-0,008x11,5 _0.475 R Ty s
280( O,85—0,008><11,5j FI I »
1+ 1-

500 i A

o, = £,0-05¢,) e T
M  —

R,bh

Tinh giatri: oy =
- Néu E<&g thi tra hé s6 ¢ theo phu luc hoic tinh toan:
£=05.(1+ /- 24, )

Dién tich cdt thép can thiét: As = M

Rsg h,

Kiém tra ham luong cot thép : u% = bA; .100% (%)

0
Néu p<pimin thi giam kich thudc tiét dién rdi tinh lai.

NéU p>pimax thi tang kich thudc tiét dién rdi tinh lai.
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Néu E<Eg thi nén ting kich thudc tiét dién dé tinh lai. Néu khong ting kich thudc tiét
dién thi phai dat cot thép chiu nén As’ va tinh toan theo tict dién dat cot kép.

¢ Tinh toan vai tiét dién chiu mémen duong:

Khi tinh toén tiét dién chiu mémen dwong. Canh nam trong ving nén, do ban san d6
lien khoi véi dam nén nd sé cung tham gia chiu luc véi suon.Dién tich vang béténg chiu nén
tang thém so vai tiet dién chir nhat. Vi vay khi tinh toan vdi mémen duong ta phai tinh theo
tiet dién cho T.

Bé rong canh dua vao tinh toan: b, =b+2S,

Trong d6 S¢ khong vuot qué 1/6 nhip dam va khong duoc 16n hon céc gid tri sau:

+ Khi ¢4 dam ngang hoac khi bé day caa canh

h¢>0.1h thi S, khdng qua ntra khoang cach thong ¥ L
thuy giira hai dim doc. ’: |

+ Khi khang ¢6 dim ngang, hogc khi khoang ———7 T — A’?
cach gitra chdng Ién hon khoang cach gitta 2 dam

doc, va khi hg< 0.1h thi S, <6hy’.
+ Khi canh ¢6 dang cong x6n (Dam doc lap): « e —F

S¢<6.n’; khi h’>0,1h. ! bt !
S¢ <3.h’¢ khi 0.05h<h’0,1.h.
Bo qua S¢ trong tinh toan khi h’¢<0,05.h

h’¢- Chiéu cao cua canh, liy bang chiéu day ban.

Xac dinh vi tri truc trung hoa:

M; = Ryp.b’r.h’.(he=0,5.h’)
- Néu M<M; tryc trung hoa qua canh, ltuc nay tinh toan nhu ddi véi tiét dién chix
nhat kich thudc b’s.h.

- Néu M>M; truc trung hoa qua sudn, can tinh cot thép theo trudng hop ving
nén cha T.

1. Phin tir dAm 37( truc A-D, tang 2):
a. Tinh toan thép doc:
Tiét dién cta dim: bxh= 30x70. Tu bang t0 hop ndi luc ta chon ra ndi lyc nguy hiém
nhét cho dam la:
e Gi A: Ma=-69.807 (T.m)

e Nhip AD: Map=26,772 (T.m)
e G6i D: Mp=-73,388 (T.m)



+Tinh cét thép cho géi mémen am: M= -66,749 (T.m)
Tinh theo tiét dién chix nhat bxh=30x70 cm.
Gia thiéta =5 (cm)

h, =70 -5 = 65(cm)

_ M _66749210° .
~ R,.b.hz  145x30x65%2 %R =5

—=0,5(1+/1 = 2a,,)=0,5(1+yI —2.0,363 )= 0,761

M 66,749x105
A, = =— = 36,97
S Rs.Lh,  3650x0,761x65 ’

Kiém tra ham luong cét thép:

Am

Ag 36,97
=——.100% =
H b.h, % 30x65

Chon: 5@32- As=40,21 cm?.

x100% = 1,89% > 0,05% > umin

+Tinh cét thép cho géi mémen am:Mp= -69,242 (T.m)
Tinh theo tiét di¢n chit nhat bxh=30x70 cm.
Gia thiéta =5 (cm)

h, =70—-5 = 65(cm)

M 69,242x10°
"~ Ry,.b.h2  145x30x652

(=05 (1+/1 - 2a,,) =05 (1+y1 = 2.0,376 )=0,75

M 69,242x10° _
A5 = Rs.Cho ~ 3650x0,75x65 38,9 (sz)

Kiém tra ham luong cét thép:

A = 0,376 < ap = 0,405

Ag 38,9
=——.100% = —
H b.h, % 30x65

Chon: 5@32- As= 40,21(cm?)

x100% = 1,99% > pumin= 0,05%

+ Tinh cot thép chiu lire cho momen dwrong: M= 24,049 (T.m)

Tinh theo tiét dién chit T c6 canh nam trong ving nén véi h, = 10 (cm)
Gia thiéta =5 (cm) — hy=70-5= 65 (cm).

Gia tri ¢ vuon cta canh S, lay bé hon tri s6 sau

- M6t nira khoang cach théng thay gitra cac suon doc
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0,5 (3,75 0,3) = 1,725(m)
- 1/6 nhip c4u kién : 7,195/6 = 1,199 (m);

, S=1,199 (m).
Tinh br=b+2S, =0,3+2x1,199=2,7 (m) = 270 (cm)
Xéc dinh: M, =R,b'¢ h's (h, —05h's ) = 145.270.10.(65 — 0,5.10) =23490000(daN.cm)

= 2349 (kN.m)

C6 Mym= 240,49 (KN.m) <2349(kN.m) —> truc trung hoa di canh
M 24049x10*

Ry by h2  145x270x657

—(=0,5(1+/1=2a,,) =05 (1+yT =2.0,014 )= 0,99

M 240,49x10%
A, = = =0 = 10,23 (cm2)
RsQho  3650x0,99x65

Kiém tra ham lugng cot thép

A 0,014 < ayp = 0,405

Ag 10,23
=——.100% =
H b.h, % 30x65

Chon: 3@25- As= 14,72 cm?,

x100% = 0,52% > umin=0,05%
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Tinh tuwong tu véi cac dam khéc ta co:

Bang tinh toan cot thép dam cho toan bd nha

Phinti | |08 (dall\\l/l.m) bxh -~ (cm) (c?n) (:r%) am | § (cAnitzt) %) 2 (ﬁrik;t)
11 | 60306 | 30 | 70| 5 | 65 | 032 | 079 | 32.04 | 164 | °930 | 3534
40 22 | 23601 | 30 | 70| 5 | 65 | 001 | 0.99 | 1002 | 0.75 | 3025 | 14,72
33 | 63425 | 30 | 70 | 5 | 65 | 0.34 | 0.77 | 343 | 223 | 5030 | 3534
11 | 37917 | 30 | 70 | 5 | 65 | 0.20 | 088 | 1809 | 1.13 | 5025 | 2454
43 22 | 24754 | 30 | 70 | 5 | 65 |0.015| 099 | 1051 | 0.79 | 3025 | 14.72
33 | 42098 | 30 | 70 | 5 | 65 | 0.22 | 0.86 | 20.44 | 1.33 | 8025 | 2454
11 | 5608 | 30 | 30 | 5 | 25 |020 | 0.88 | 6.98 | 1.13 | 2030 | 14.13
46 22 | 334 | 30 | 30| 5 | 25 0.0013| 0.99 | 0.36 | 079 | 2016 4.02
33 | 5608 | 30 | 30 | 5 | 25 |020 | 0.88 | 6.98 | 1.33 | 2030 | 14.13




b. Tinh toan cét dai cho dam.
Tir bang té hop noi luc ta chon duoc luc cit nguy hiém nhat cho dam :

Qmax=31,980 T.( phan ttr 37- dim tang 2 nhip GF)
+ Bé tong B25 c6 R,=14,5MPa=145daN/cm?; Ry=1,05MPa=105daN/cm?.

+ Cét dai nhom CI c6 Rg,=175 Mpa=1750daN/cm?® ,E;=210000Mpa.
+Chona=5(cm) >h, —a=70—-5—65(cm)

+ Kiém tra diéu kién cudng do trén tiét dién nghiéng theo @ng suat nén chinh
Q <0,3p,,0,,R,bh,

Do chua c6 bo tri cot dai nén ta gia thiét o ,0,, = 1.

Tac6: 0,3R,bh,=0,3.145.30.65 = 84825 daN > Q = 34115 daN.
— Dam dua kha ning chiu tng suat nén chinh

+ Kiém tra sy can thiét phai dat cbt dai:

Bo qua su anh huong cua luc doc truc nén ¢, =0.

Qbmin = Pp3(1+¢y ).Ry.b.hy = 0.6(1+0) .10,5.30.65 = 12285 (daN)
Q =31980(daN) > Qumin = 12285 (daN)—Can phai dat cbt dai chiu cit.

+Xac dinh gia tri M,
M, = @oa( 105+ @n).Ryeb.ho? = 2 (1+0+0) .10,5.30.65%=2661750(daN.cm)
+ Chon cdt dai @8, s6 nhanh n = 2 véi khoang cach s = 15 cm.

Luc ma cdt dai chiu dugc phan bd trén don vi chiéu dai:

_ RswAsw _ 1750;;1,751 = 183,28 (daN/cm)

S

Asw
+ Kha ning chiu lyc cat caa dam:
Qu = Qb+ Qsw> Qmax
Trong do: léy Qb = Qpmin = 12285 daN.
= Qsw-Co

/ /266”50_120 5(cm) <2h,=130(cm).
183,28

Qq =9,,C, = 183,28x120,5= 22085.24 (daN).

> Q, = Q. +Q,, =12285 + 22085,24 = 34370,24(daN) > Q=31980 (daN).



+ Dam c6 h = 70 (cm) > 45 (cm) — s¢ = min (h/3, 50cm) = 23 (cm)
+ Giatri

_ @ua(1+@p).Ryeb.h,2  _ 1,5(1+0).10,5.30.65% _
Smax= 0 = 31980 =62,42(cm)
+ Khoang céach bd tri c¢bt dai s=min(s,,s,,S,, ) =15(cm).Chon s=15 cm= 150

mm.

Bé tri thép dai: - O 2 dau dam trong doan L/4, ta b tri thép dai @8a150
véi L 1a nhip théng thaty caa dam.

- Phan con lai cdt dai dugc dit thua hon theo diéu kién cAu tao:
Sc= min(3h/4, 50cm)= 50cm. Ta chon @8a200

+ Kiém tra lai diéu kién cuong do trén tiét dién nghiéng theo tng suat nén
chinh khi da bd tri cét dai:  Q <0,3p,,¢,R,bh,

-v6i @, =1+5au, <13.

Dam bd tri @8al150
nog, _ 2.0,503

= P = 3oqs — =0,00223
_E _2110°
E, 3.10°

— Qg1 = 1+ 50p, = 1+ 5.7.0,00223 = 1,078 < 1,3
e Tacd: ¢p=1-P.R,=1-0,01.14,5=0,855
Nhan thay: ewi.¢p: = 1,078 .0,855 = 0,922
Ta co: Q = 31980< 0,3.Qu1.0p1.Rp.0.hy = 0,3.1,078.145.30.65= 91441 (daN).
— Dam du kha nang chiu ang suat nén chinh

2) Phan tir dim chinh con lai: o , ,
Doi vei véi dam chinh 30x30(cm) vi dam ngén va co luc cat nho nén ta bo tri
@8a200 trén suot chieu dai cua dam

4.3.4. Tinh toan cét treo

Vi hdc=hdp=7OCm

Khoang cach dé dat ct thép treo 1a khdng c6, khong thé dé dit cac cbt dai.
Nén ta dung cbt thép treo 1a cbt thép xién kiéu vai bo.Dung cét thép Cll V6i
Rew=225MPa, goc udn nghiéng ¢ =45° ( 30cm <hg =60cm <80cm )

Tinh luc tap trung P tac dung tai nat:

Bao gom : +Tinh tai san quy vé luc tap trung:

Do san truyén vao dam khung:

Xem gan dung tai trong do san truyén vao dam phan bé theo dién chju tdi. Tur
cac goc ban, v& cac duong phan giac = chia san thanh cac phan 1, 2, 3, 4.



D1
s G
D3 (3) (4) D4 =
4 (2
D2

Phan 1 truyén vao dam D1.

Phan 2 truyén vao dam D2.

Phan 3 truyén vao dam D3.

Phan 4 truyén vao dam D4.

- Goi g la tai trong tac dung Ién 6 san.

— Tai trong tac dung tir san truyén vao dam :

D1, D2, D3, D4 : Tai trong tam gidc
g.12

1212
‘ Pé don gian ngudi ta quy do6i C4c tai trong hinh thang va tam giac d6 vé phan
bo déu (gan dang).

-Dam D1, D2, D3, D4 :
9.2




7500
3750 3750

I

3750

ﬁ s el

@ = =

) Hinh 4.3.1: So do truyén tai san.
- Tai trong phan bo do 2 6 san truyén vao dam phu la:

q1=2.§gs.|§1:2.§. 432,922 = 1014,6 kg/m

- Tai trong tap trung do tinh tai san truyén vao nut O Ia:
Pis=1014,6.3,75 = 3804,75kG
- Tai trong phan b do ban than dam phu(trir di phan chiéu day san):
q=bap.(hap-hs).y.n= 0,3.(0,7-0,10).2500.1,1=495kG/m
- Tai trong tap trung do ban than dam phu truyén vao nat O |a:
Pq=495.3,75 = 1856,25 kG
=>Vay luc tap trung tir dim san truyén vao dam khung la:
P =Pys1+P1q=3804,75+1856,25=5661 kG
Suyra:
_P(1—Z—Z) _ 5661.(1-2)
sINC™p sina  2.2250.0,707

Chon 216 A=4,021 cm?

= 1,5 cm?




CHUONG 3. TINH TOAN SAN

3.1. Sé liéu tinh toan

Cong trinh bao goém 9 tang va tang k¥ thuat thang may. Tt tang 3 dén tang 9
thiét ké san glong nhau va khac vai cac tang con lai. Trong pham vi ¢4 &n mén hoc
em chi thiét ké san cho mét tang 1a san tang 5.

Véi mat bang két cau nhu da bé tri, hé dam, cot, vach chia mat bang san tang
5 ra 10 loai 6 san ¢6 kich thudc va tai trong tac dung khac nhau nhu ban vé. Ta c6
bang thdng ké cac loai 6 san.

Osan | L1(m) | L2(m) | Iy/l, Loai ban Ghi chu

1 3,75 3,75 1 Ban ké 4 canh

2 2,4 3,75 1,56 nt

3 3,75 4,05 1,08 nt

4 1,83 3,75 1,97 nt

5 2,22 3,26 1,46 nt

6 2,4 4,05 1,69 nt

7 1,28 3,6 2,8 Ban loai dam

8 3,75 3,9 1,04 Ban ké 4 canh san wc
9 1,8 1,8 1 nt

Céc 6 san déu lién két ciing ¢ 4 dau véi dam hoac vach, vi vay khi tinh toan
chung ta xem nhu cac 6 ban dugc ngam & 4 canh.

Tinh toan céc 6 san:

Vat liéu Bétong B25: R, = 14,5MPa = 145 KG/m?

Thép Al R, = 225MPa = 2250 KG/m?

3.2. Tinh6san 3 (3,75x4,05m)

3.2.1. Taitrong :
- Tinh tai : g = 432,9 KG/m?
- Hoat tai: Sanh c6 p = 600 KG/m?.
q=g+p=432,9+ 600 = 1032,9 (KG/m?

3.2.2. So dé tinh :



% =
M %
Ml M2 Ml :"v\z _
M1 % =
M
s — %

[2=4,05

M [T i
W

M2
Hinh 3.2.1: So' d6 tinh ciia 6 san 3 theo so 0 khép déo
Tacba=2= 28 -108<2
L1 3,75

Tinh 6 san theo ban loai k& 4 canh tinh theo so d6 khop déo.

Cit dai b = 1m theo phuong canh ngan dé tinh.

Do san lién két cang véi dam va cot ¢ 4 canh nén nhip tinh toan lay dén mép
dam.

lor = I1- bgp = 3,75 — 0,22 = 3,53(m)

|02 = |2- bdp =4,05-0,22 =3,83 (m)
3.2.3. Tinh toan ngi luc:

- Céc canh dugc coi 12 lién két cang. Tinh toan cdt thép theo so dd khop déo,
bd tri cot thép 16p dudi dat déu (1,=0 ) ta co6 phwong trinh xac dinh md men:

2

Qb.% = (2M1+ Mpy + Mcy).loz + (2M3 + Mp; + Mcy). o

- Trong d6 cac ky hiéu M; nhu hinh v&. Trong phuong trinh trén ¢ 6 4n sb
md men, ldy M; 1am an sé chinh, cac an sé con lai duoc xac dinh qua M; va cac hé
Sé) % . D;,C.

Tra bang phu luc véi I,/1; = 1.08 noi suy ta co:

M2/M1 = 0,863 => M2 = O,863M1

M,/M; = 2,326 => M= 2,326 M

M||/M1 = 1,991 => M|| = 1,991 Ml

M]’ = M| = 2,326 Ml

MII’ = M|| = 1,991 Ml

Thay vao phuong trinh:

|021(3|02 — Iol) —
%'T - (2M1 + MI + M|')-|oz + (2M2 +M n T M II')'Iol
Taco

' |021(3|02 — Iol)

3,53%(3x 3,83-3,53) _

=1032,9 - = 8537,6 (KG.m)




VP=(2M,+M, +M ), +(2M,+ M, +M )l

= (2M, + 2,326M,+ 2,326M,).3,83 + (2.0,863M; + 1,991M; + 1,991M,).3,53
= 46,6 Ml

VT=VP => 46,6M, = 8537,6 => M, = 183 kG.m

=> M, =0,863M; = 0,863.183 = 187,93 kG.m
M,=M; = 2,326 M; = 2,326.183 = 425,65 kG.m
M;; =M =1,991 M; =1,991.183 = 364,35 kG.m

[2=4,05

£
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[Xel
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M Il = 364,35 kg.mh\w/ﬂ M'll = 364,25 kg.m

M2 = 187,93 kg.m
Hinh 3.2.2: Biéu d6 m6 men trong ban theo so' dd khép déo

3.2.4. Tinh toan cét thép:
3.2.4.1. Tinh toan cét thép chiu mé men duong M; & M,:
- Pé tinh toan cét thép ta cit ra 1 dai ban rong b=1m dé tinh, tinh theo cau
kién chiu udn tiét dién chix nhat.
-h,=10cmchona=15cm=>hy=h,-a=10-15=85cm
* Tinh theo phuong canh dai I,: M; =183 kG.m
M- 18800 _ 4 017¢q,=0,255

Xy = Rb-b-hoz " 145.100.8,52
1+ 1-2a, _ 1+yT=z0017
£ = 5 = - 0,991

M 18300 5
= = =0,96 cm
S )
R..C.h, 2250099185

Kiém tra ham luong cét thép:

o= % 100% =—22-100% = 0.11% > 1t min = 0.05%, & (0,3% - 0,9%)
h, 8

Chon thép c6 duong kinh ¢8, a; = 0,503 cm? , khoang cach giita cac cét thép



_ b.a, _100.0503

A ~ 096
=> chon thép ¢8, s =200 mm

* Tinh theo phuong canh ngan l;: M, = 187,93 kG.m
o, = M= 1979 __g018c, = 0,255

R,bh; 14510085 P

_ 1+ \1-2a,, _ 14 yiz0018_
¢ = 5 > 0,99
M 18793

As = - = 0,992 cm?
Rs,g"_hO 2250.0,99.8,5

=52,3¢cm

Kiém tra ham luong cét thép:

u= bAI: .100% = 100% =0,116% > 1z min = 0,05%

Chon thép c6 duong kinh ¢8, as = 0,503 cm? , khoang cach giita cac cét thép

0,992

_ ba, _ 1000503

AS 0,992

=> chon thép ¢8, s =200 mm
3.2.4.2. Tinh cot thép chiu m6 men &m: M, , M, : 7 ,

- D€ tinh toan cot thép ta cat ra 1 dai ban rong b=1m de tinh, tinh theo cau
kién chiu uon tiet dién chir nhat.

-h,=10cmchona=15cm=>hy=h,-a=10-15=85cm =85 mm
* Tinh theo phuong canh dai I,: M;=M’,= 425,65 kG.m

M
= 2% _=0,0406<a,, = 0,255

o. = =
m 2 145.100.8,52
R,.b.h

B 1+«/1—2a _ 1+ y1-20,0406_
¢ = 5 - =0,979

M 4zs65
As= R.Ch, © 2250.0,979.85 = 2,27 cm’

= 50,7 cm

Kiém tra ham luong cét thép:

E bA; 100% = —27-100% = 0,267% > & min = 0,05%

Chon thép c6 duong kinh ¢8, a; = 0,503 cm? , khoang cach giita cac cét thép

2,27

_ ba, _ 1000503
h A 2,27
=> chon thep ¢8, s =200 mm
* Tinh theo phuong canh ngén li: M, =M’ = 364,35 kG.m

M _ 3685 _ 4 034<q,= 0,255

o. = =
m 2 145.100.8,52
R,.b.h

=22,1cm
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_1+\1-2a, _ 1+yiz003_
¢ = > = . =0,98
Az M o 36435 g gpen2
s R.Ch, 225009885
Kiém tra ham luong cét thép:
u= % 100% =—=2-100% = 0,22% > 4t i = 0,05%
BLRY) e

Chon thép ¢ duong kinh ¢8, as = 0,503 cm? , khoang cach giira cac cét thép

_ ba, _100.0503

As 1,94
=> chon thép ¢8, s =200 mm
3.3. Tinh san vé sinh 6 san 8 (3,9 x 3,75 m)
3.3.1. Tdi trong:
- Tinh tai :
+ Céc 16p san: 526,5KG/m?
+ Tai trong twdng: 393,8KG/m?
->g = 526,5 + 393,8 = 920,3 (KG/m?)
- Hoat tai:
+ San vé sinh c6 p = 175,2 KG/m?.
=>q=g + p = 920,3 + 175,2 = 1095,5(KG/m?)

=25,9cm

3.3.2.80 dé tinh:
7 =
M %
[Ye)
Ml M 2 Ml o _
1
M1 = =
M / ff
z =
2=39 .
IS AT
1 M2 1 1
Hinh 3.3.1: So do tinh ctia 6 san 8 (san v¢ sinh) theo so' d0 dan hoi
Taco azl—2=£=1,04<2
I, 375

Tinh 6 san theo ban loai ké 4 canh
Do day la san vé sinh nén tinh theo so d6 dan hoi dé kiém tra su xuat hién va
khong ché bé rong vet nat.
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Do san lién két cing véi dam va cot ¢ 4 canh nén nhip tinh toan lay d¢én mép
dam.
loa = 13- bgy = 3,75-10,22 = 3,53 (M)
loz = l- bge = 3,9 -0,22 = 3,68 (m)
3.3.3. Tinh toéan ngi luc:
- Cét ra 1 dai ban rong b = Im. Go1 M,, M,; la m6 men am theo phuong canh
ngan va canh dai. Con M;, M, 1a mé men duong theo phuong.
- Tra bang [ phu luc 16 ] - san swon bé tdng cot thép toan khai, Nha xuat ban
khoa hoc va k¥ thuat Ha Noi. N6i suy ta dugc:
a,y = 0,0185
0 = 0,01726
By = 0,0433
B, = 0,03986
- khi tai trong phan bd déu q, gia tri ciia cic m6é men duoc xac dinh theo cong
thire:
Mi=o0u.P;M=M"=-f.P
Mz=a.P; My=M=-p,.P
P - Tong tai trong: P = q.1;.1; = 1095,5.3,75.3,9 = 16021,7 KG
=> C4c tri s6 md men Ia:
M; = oy.P =0,0185.16021,7 = 296,4 KG.m
M, = a,.P =0,01726 . 16021,7 = 276,53 KG.m
M| = M’| = 'Bl'P =-0,0433. 16021,7: 693,73 KG.m
M|| = M,“ =- sz = -0,03986 . 16021,7: 638,6 KG.m

=
2
R
2
~O
i
/7 =
M iz IS
g)
— <
o o
Mil M2 Ml o E
M1 - =
M
7 =

[©)
4
oD
™~
oD
(&N
~O

2=39 .

1
. =
M Il = 638,6 kg.m ﬁ\w/ﬂ M1l =638,6 kg.m

M2 = 276,53 kg.m
Hinh 3.3.2: Biéu d6 md men trong ban theo so' dan hoi
3.3.4. Tinh toan cét thép:
3.3.4.1. Tinh toan cét thép chiu mé men duong M;& M,:
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- B¢ tinh toan cdt thép ta cit ra 1 dai ban rong b=1m d¢ tinh, tinh theo cau
Kién chiu uon tiét dién chir nhat.
-h,=10cmchona=15cm=>hy=h,-a=10-15=85cm
* Tinh theo phuong canh dai I,: My = 296,4 kG.m
M — 29680 _ 4 608<qr, = 0,255

o. = =
m 2 145.100.8,52
R,.b.h

_ 1+1-2a, _1+ V1=20,028 - 0,985
2 2

M 29640
As= R.Ch, © 2250.0,985.8,5 = 1573 em’

Kiém tra ham luong cét thép:

U= % 100% = —=22100% = 0,185% > 4 min = 0.05%
0

Chon thép ¢6 duong kinh ¢8, as = 0,503 cm? , khoang cach giira cac cét thép

1, 573

_ ba, _ 1000503
A T 1573
=> chon thép ¢8, s=200 mm
* Tinh theo phuong canh ngan l;: M, = 276,53 kKG.m

M_ o 2768 _ 0p6<a, = 0,255

o. = =
m 2 145.100.8,52
R,.b.h:

_ 1+ \1-2a, 1+ yizn0s_
£ = > - 0,986

M 27653
© 2250.0,986.85
R..<.h,

=31,9cm

= 1,46 cm?

s =
Kiém tra ham luong cét thép:

u = bAI: .100% = 100% =0,17% > 1t min = 0,05%%

Chon thép c6 duong kinh ¢8, as = 0,503 cm? , khoang cach giita cac cét thép

1,46

_ ba, _ 1000503

A T 146
=> chon thép ¢8, s =200 mm
3.2.4.2. Tinh cét thép chiu md men am: M, , M, :
- Pé tinh toan cét thép ta cit ra 1 dai ban rong b=1m dé tinh, tinh theo cau
kién chiu udn tiét dién chir nhat.
-h,=8cmchona=15cm=>hy=h,-a=10-15=85cm =85 mm
* Tinh theo phuong canh dai I,: M;=M’, =693,73 kG.m

a, = M = 69373 =0,066< ¢« = 0,255
Rb,b_hO 145.100.8.52 p

= 34,45 cm
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B 1+«/1—2a _ 1+VI=2.0,066_
¢ = > . = 0,965

= M —_ 69373 _ 5
o R..¢.h,  2250.0,965.8,5 3,76 cm

Kiém tra ham luong cét thép:

PE b/}] 100% = ——-100% = 0,44% > 1t min = 0,05%

Chon thép ¢ duong kinh ¢8, as = 0,503 cm*, khoang cach giira cac cét thép

376

_ ba, _ 1000503
A T 3,76
=> chon thép ¢8, s =100 mm
* Tinh theo phuong canh ngan l;: M, = M’} = 638,6 kG.m
M___os%0 g 0609<a, = 0,255

o. = =
m 2 145.100.8,52
R,.b.h:

B 1+«/1—2a _ 1+1=20,0609_
¢ = 5 > = 0,968

= M - 63860 _ 5
ol R.Ch, 2250096885 3,45¢cm

=13,3cm

Kiém tra ham luong cét thép:

,u—bA; 100fV— 100%—04%>,Um|n—005
T

Chon thép c¢6 dwong kinh ¢ 10, a; = 0,785 cm® , khoang céch gitra cac cbt
thép la:

3,45

b.a 100.0,785
s= S = — =22,7¢cm

A\S 3,45
=> chon thép ¢ 10, s = 150 mm
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CHUONG 6. TINH TOAN CAU THANG

6.1. S liéu tinh toan

Bétdng cau thang mac 350# (B25)

cO R, = 145kG/cm2 , Ry =10,5 kG/cm?2

Thép Al cé Rs= Rsc =2250 kG/cm2

Thép gai All c6 Rs= Rsc =2800 kG/cm2
6.2. Tinh toan ban chiéu nghi
6.2.1. So dé tinh :

_
L U
| |
| |
M M2 M . =
| | 0
\ M1 \
| ) |
v } M }
. s
x 12=2,6m
M Ml
W\U W
M2

Hinh 6.2.1: So' d6 tinh ciia ban chiéu nghi theo so @6 khép

Kich thuéc Iy x I, = 2700x 3600mm.

Xét ty so: /1, = 3600/2700 =1,33<2 nén xem ban lam viéc theo 2 phuong
(loai ban ké 4 canh).

Chiéu day ban chon : hy = 10 cm

Cat mot dai ban rong 1m theo phuong canh ngan. Tinh theo so d6 dam don
gian chiu tai phan bo déu.

Nhip tinh toén :

log = |1 - by/2 - byen/2 = 2700 - 220/2 -220/2 = 2480 cm

loo = 15 - by/2 - by/2 = 3600 - 220/2 -220/2 = 3380 cm
6.2.2. Tinh toan ngi luc

- Taitrong : + Tinhtai: 400,9 kG/m2

+ Hoat tai : 360 kG/m2

->Tai trong toan phan :  400,9+360 = 760,9 kG/m2

- 1 canh duoc coi 1a lién két cirng con 3 canh con lai ké 1én tuong duoc coi 1a
lien két khép. Tinh toan cbt thép theo so dd khop déo, b tri cét thép op dudi dat
déu (1,=0) ta c6 phuong trinh xac dinh md men:

2
Qb. |01(3|:(IJ-22_ Iol) — (2M1 + MDl + MCl)-IOZ + (2M2 + MDZ + MCZ)-Iol
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- Trong d6 cac ky hiéu M; nhu hinh v&. Trong phuong trinh trén ¢ 6 4n sb
md men, lay M; 1am an sé chinh, cac an sb con lai duoc xac dinh qua M; va cac hé
Sé 0 , Di, Cj.

- Tra bang - san swon bé tdng cot thép toan khai, Nha xuat ban khoa hoc va
ky thuat Ha Noi. Vi I,/ = 1,33 ndi suy ta dugc:

o = 0,0358

o, = 0,0157

B, = 0,0833

=>M,/M; =a,/a; = 0,438 => M, = 0,438 M,

M|/Ml zﬁllOtl =2,3268 => M| = 2,3268 Ml

Mi/M; =Bo/a; =0=>M; =0

M[’ =0
My =M =0
Thay vao phuong trinh:

|021(3|02 — Iol)
qb'T = (2M1 + MI + MI')'IOZ + (2M2 +M nt M II')'lol
Ta co:

1231, —1,) 2,48%(3.3,38-2,48)

VT = g,.——=—>>=760,9 P =2987,3 (kG.m)

12
VP=(2M, +M, +M ), +(2M,+ M, +M )l
= (2M; + 2,3268M, + 0).3,38 + (2.0,438M; + 0 + 0).2,48
= 16,79 M,
VT=VP =>16,79 M, =2987,3 =>M; =177,9 kG.m
=>M, =0,438M; = 0,438.177,9 = 77,9 kG.m
M, =2,3286 M; = 2,3268.177,9 = 413,9 kG.m

MI’ =0
My=My =0
£
2
o
a
=
M1 ~ £
B
o
Ml M2 Ml S n
n
M1 = =
MI =
S
2
o
oD
12-36 . =
1
Mi=okgm [T 1] mi=okgm =
M2 =77.9 kgm

Hinh 6.2.2: Biéu d6 md men trong banchiéu nghi theo so d6 khép déo
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6.2.3. Tinh toan cét thép:
6.2.3.1. Tinh toan cét thép chiu mé men duong M; & M,:
- Pé tinh toan cét thép ta cit ra 1 dai ban rong b=1m dé tinh, tinh theo cau
kién chiu udn tiét dién chix nhat.
-hp=10cmchona=15cm=>hy=h,-a=10-15=8,5cm
* Tinh theo phuwong canh dai I,: M; =177,9 kG.m
M_— 177% _ g 017¢4,= 0255

o. = =
m 2 145.100.8,52
R,.b.h:

£ = 1+\/1—205 1+\/1 Z0017_ () 99
2

_ M 17700 _ )
A= R..<.h, ©2250.0,99.8,5 0,93 cm

Kiém tra ham luong cét thép:
u = A .100% =
b.h,
Dé dam bao su 1am viéc chung gitra thép va bé tbng nén ta tinh lai dién tich
cot thép sao cho 1% e (0,3%-0,9%)
A’ = 0,3.b.hy/100 = 0,3.100.8,5/100 =2,55 cm?
Chon thép c6 duong kinh ¢8, as = 0,503 cm? , khoang cach giita cac cét thép

0,93

=100% = 0,109% > # min = 0,05%, ¢ (0,3% - 0,9%)

_ ba, _ 1000503
a A T 255
=> chon thép ¢8, s =150 mm
* Tinh theo phuong canh ngin l,: M, = 77,9 kG.m

M= 7% _ 4 007<ar, = 0,255

o. = =
m 2 145.100.8,52
R,.b.h

~ 1+«/1—2a _ 1+1-2.0,007_
¢ = > > 0,996

A= M o770 __ 408 o
s R.Ch, 2250099685

=19,7cm

Kiém tra ham luong cét thép:
A 1000
o= b, .100% =
Pé dam bao sy 1am viéc chung gitra thép va bé tong nén ta tinh lai dién tich
cot thép sao cho 1% e (0,3%-0,9%)
A’s=0,3.b.hy/100 = 0,3.100.8,5/100 2 55 cm?
Chon thép c6 duong kinh ¢ 8, a; = 0,503 cm? , khoang céch giira céc cét thép la:

0 408

~100% = 0,048% > ¢ min = 0,05%%, ¢ (0,3% -0,9%)

_ b.a, _ 1000503

A T 255
=> chon thép ¢8, s = 150mm

=19,7cm
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6.2.3.2. Tinh cét thép chiu md men am: M,

- Do m6 men am & gbi tua 1a 1on nhit, ra xa géi twa md men giam nhanh, vi
vy cot thép ¢ ving gdi twa chi can dit thanh giai. Poan vuon cua cbt mi 1ay bing
/4 khi canh lién két ngam, 1,/7 khi canh ké 1én tuong gach.

- Dé tinh toan cét thép ta cit ra 1 dai ban rong b=1m dé tinh, tinh theo cau
kién chiu udn tiét dién chix nhat.

-hpy=10cmchona=15cm=>hy=h,-a=8-15=85cm =85 mm
* Tinh theo phuong canh dai I,: M, =413,9 kG.m

M o489 _ 4 667<0,= 0255

m = 2 7 145.100.6,52
R, b.h;

_1+\1-2a, _ 1+ yi—z0067_
¢ = 5 = . = 0,965

M 41390
2250.0,965.8,5
Rs'g'ho

a

= 2,24 cm?

S
Kiém tra ham luong cét thép:

u= A 100% =—22* 100% = 0,26% > L min = 0,05% va ¢ (0,3% -0,9%)

100.8,5
b.h,

Pé dam bao sy 1am viéc chung gitra thép va bé tong nén ta tinh lai dién tich
cbt thép sao cho 1% e (0,3%-0,9%)
A’ = 0,3.b.hy/100 = 0,3.100.8,5/100 =2,55 cm?
Chon thép c6 dwong kinh ¢8, as = 0,503 cm? , khoang céch giita cac cot thép la:
_ba, _ 1000503

As 2,55
=> chon thép ¢ 8, s =150mm

=19,7cm

N

Hinh 6.2.3:B4 tri thép lép dwéi trong banchiéu nghi
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Hinh 6.2.3:B6 tri thép I6p trén trong banchiéu nghi
6.3. Tinh todn ban thang
6.3.1. Sodé tinh
q'=q.cos2/= 863.2 kg/m

U A A A A A

114

33500

»—

Hinh 6.3.1: So' 6 tinh ban thang
Chiéu day ban chon : h, = 10cm.
Goc nghiéng cua ban thang so véi phuong ngang la o véi tga = 1742 / 3300
= 0.5=a = 27° 46 = cosa = 0,891
Do khéng c6 con thang,cat mot dai ban rong 1m theo phuong canh dai,ban
lam viéc nhu mot dam nghiéng don gian gi 18n dam chiéu toi va dam chiéu nghi va
chiu tai phan bé déu.
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Nhip tinh toan : 1 = 3,3 m.
6.3.2. Tinh toan ngi luc:
- Taitrong : +Tinh tai : g = 608,9 kG/m
+ Hoat tai : p = 360 kG/m
Do d56 q=608,9+360 = 968,9kG/m
q’ =968,9x0.891 = 863,2kG/m

_ p'.l2 _ 863,2.3,32
11

M6 men 16n nhéttai gitra nhip: M = 854,568kG.m

6.3.3. Tinh toan cét thép:
Tinh theo tiét dién chit nhat b = 100cm, h = 10cm.
Gia thiéta=1,5cm, hy=10-1,5=8,5cm
Vi M = 854,568 kG.m
_ M 854568
~ Rph} 145100857

Ta co: § = 0,5(1+/1-2a,) =0,5(1+y/T —2.0,08) = 0,958
_ M _ 8545638
B R,.C.h, ~ 2250.0,958.8,5

= 0,08<a, = 0,427

Om

= 4,66 cm?

S

Kiém tra ham luong cét thép

1% = 2 100 == 100 = 0,5 % >y, =0,05% ;< (0,3% - 0,9%)

bh, 100.8,5
Chon thép c¢6 dwong kinh ¢ 10, a; = 0,785 cm® , khoang céch gitra cac cbt
thép la:
_ ba, _ 1000785
A\s 4,66

=> chon thép ¢ 10, s = 100 mm
- Cét thép phan bé dat vudng goc véi thép chiu luc
Chon¢ 8, s = 250 c6 Ay, = 2,012cm*> 20%.A, = 1,228cm®
- Cét thép chiu mé men am dit theo cau tao:
Chon ¢ 10, s = 200 c6 Ay = 3,927cm*> 50%.A, = 3,07cm?

= 16,8 cm
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Hinh 6.3.2: Bé tri thép trong ban thang
6.4. Tinh toan dam chiéu nghi
6.4.1. Sodo tinh
La dam don gian chju tai phan b déu
Kich thuéc dam : bxh = 220x300 mm
g=2717,02 kg/m
S

3600

WW

\ M = 4401 5 kg.m

g=4890,6 kg/m ;

Hinh 6.4.1: So' @6 tinh va ni lwc dam chiéu nghi
6.4.2. Tinh toan ngi luc
- Tai trong tac dung :

g=4890,6 kg/m

1900

20
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+ Trong luong ban than : 1,1 x 0,22x 0,3x 2500 = 181,5 (kG /m)
+ Tur ban chiéu nghi truyén vao : ‘ ‘
Do ban lam viéc nhu ban ké 4 canh nén c6 so do truyén tai nhu sau:

%D |
%: &
s

3600 |

Hinh 6.4.2: So' @b truyeén tai ban chiéu nghi
= Tai trong tac dung tir san truyén vao dam la tai hinh thang
Pé don gian ngudi ta quy doi Cac tai trong hinh thang va tam giac d6 vé phan
bd déu (gan dung).

I
72 el _a
ALV VN = TEANEREN
H:(I-ZbZI-F be')gS L2 ) " B k
co:b = Z'—i :% = 0,375 ; g = 760,9 KG/m’

Tai trong phan bé do ban chiéu nghi truyén vao dam chiéu nghi Ia:
g=(1- 2b? + b*)gs.11/2 = ( 1- 2.0,375%+ 0,375 ).760,9.2,7/2 =791,5 kG/m
+ T cAc ban thang truyén vao :  0,5x 968,9 x 3,6 = 1744.02 (kG /m)
=>Vay tai phan bd:
q=181,5+791,5+1744,02 = 2717,02 (kG/m)
- M6 men 16n nhat xuét hién & giita nhip :
Mpax = q14/8 = 2717,02x3,6%/8 = 4401,5 kGm
- Lyc cat Ién nhét :
Qmax =0l /2=2717,02 x 3,6/2 = 4890,6 kG
6.4.3. tinh toan cét thép
gia thiét a =4 cm thi h, = 30 - 4 = 26¢cm.

*) Cét doc :
M6 men tinh toan: M. = 4401,5 kGm
= —M = #0150 o04c, = 0,417

= 2 = 2
145.22.26
R.bh

=051+ \1-2¢,)=0.5(1 +v1 - 2.0,404) = 0,719
_ M 0150
"~ R.Ch, 2800071926

=8,4 (cm?)

S
Kiém tra ham luong cét thép:

1% = %x 100 = -%£x100 = 1,468% >{iyin =0,05%

0
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Chon 2925 (As = 9,818 cm?), dit 2¢12 & phia trén theo cau tao.

*) Cbt dai :
Luc cat tinh todn: Qmax = 4890,6 kG
+ Kiém tra diéu kién han ché :
Q <0,3.R,b.h,
Qmax =4890,6kG< 0,3.R,.b.h, = 0,3.145.22.26 = 24882 kG
Thoa man diéu kién tranh pha hoai BT do tng suat chinh giita cac vét nat
nghiéng.
+ Piéu kién tinh toan :
Qomin = 0,6.Rp.b.ho =0,6.10,5.22.26 = 3603,6 kG
Qmax =4890,6 kG >Qpmin= 3603,6kG
=>Phai tinh toan cét dai .
L X . ve . 02 4890,62
Luc cat cot dai phai chiu 5= ~-=19,14 kg/cm
8.Rpt.b.h2 8.10,5.22.26
Chon dai ¢8 ¢6 f, = 0,503 cm?. S6 nhanh n = 2, dién tich 1 16p cbt dai :
A, = 2.0,503 = 1,006 cm?
+ Khoang cach tinh toan cua cbt dai:

Ry A 1750.1,006
Spp = = = =91,98cm
a4 19,14

+ Khoang céach 16n nhat gitra cac cét dai:
1,5Rpe.b.h3  1,5.10,5.22.262
Smax = Omax = 4890.6 = 47,89 cm
+ Khoang cach ciu tao cua cét dai:
Vi h = 30cm < 45¢cm nén cong thire tinh khoang cach ciu tao nhu sau:
St ={h/2 ; 15cm} = {15cm ; 15cm} = 15¢cm
=> Min(Sy; Smax; Sct) = (91,98cm; 47,89cm; 15cm) = 15cm

Vay ta chon dai ¢8 s150

- Véi khoang cach nhu vay ta kiém tra xem c6 can dat cét xién hay khong:

Qy = Rou- Ao :17501'2’ 006 =117,37kG/cm

S
Kha ning chiu cat cua tiét dién nghiéng yéu nhat

Q, = y/8.R,b.h,%.q, =+/8.10,5.22.262117,37 =12109KG >Qya =4890,6 kG

Vay khéng phai tinh cét xién



IA 800 |5

ElllSiiaan===r==anuunsl LL

4 ¢8 2925 D 5[ _¢8 @
I a150. I a250

LHU[HOI 3380
1

o —
-

23

300
0

W
8 08
@2¢25 5

b4 10 by b 170 P

™ 55 g ™
o8 F — E o8 F
(B i g 14) =50 .
2025 43y 5 8 2025 @ =
P oi] 1l
\/

Pd 170 Pd

MAT CAT 4-4TL: 1/10 MAT CAT5-51L: 1/10 MAT CAT 6-6 TL: 1/10

Hinh 6.4.2: Bo tri thép dam chiéu nghi

6.5. Tinh toan dam chiéu tei

6.5.1. Sodo tinh
La dam don gian chju tai phan b déu
Kich thudc dam : bxh = 220x300 mm

Qg=2377.296 kg/m

3600

W

[

g= 4279 kg/m

dENREN e

M = 3851 kg.m

g=4279 kg/m £

Hinh 6.5.1: So’ @6 tinh va ni lwc dam chiéu téi

6.5.2. Tinh toan ngi luc
- Tai trong tac dung :
+ Trong lugng ban than : 1,1 x 0,22x 0

3x 2500 = 181,5 (KG /m)

+ Tu ban chiéu téi truyér] vao :0,5 x 705,9 x 1,28 = 451,776(kG /m)
+ T cac ban thang truyen vao : 0,5x 968,9 x 3,6 = 1744,02 (kG /m)

=>Vay tai phan bd:

q =181,5+451,776+1744,02 = 2377,296 (kG/m)
- M0 men lon nhat xuat hién & gitra nhip :
Muax = qI°/8 = 2377,296.3,6°/8 = 3851 kGm

- Lyc cat Ién nhat ;

Qmax = Qql /2=2377,296x 3,6/2 = 4279 kG

=

100

200

300



6.5.3. tinh toan cot thép
Gia thiéta =4 cm thi h, = 30 - 4 = 26¢cm.

*) Cot doc :
Mo men tinh toan: M. = 3851 kGm
o= M _ 385100 _ 408 0 20417

= 2 2
145.22.26
R.bh

{=0.5(1 + \1-2a, ) = 0.5(1 ++/T — 2.0,178) = 0,9012
_ M _ 385100
"~ R.Ch, 28000,9012.26

=5,86 (cm %)

S
Kiém tra ham luong cét thép:
u% = %x 100 = 252'%66X100 =1,024% >pmin =0,05%

0
Chon 2¢25 (As = 9,81 cm2), dit 2912 & phia trén theo ciu tao.
*) Cét dai :
Luc cét tinh todn: Qmax = 4279 kG
+ Kiém tra diéu kién han ché :
Q <03.R,b.h,
Qmax =4279 kG< 0,3.R.b.h, = 0,3.145.22.26 = 24882 kG

24

Thoa man diéu kién tranh pha hoai BT do (ng suat chinh giita cac vét nit nghiéng.

+ Piéu kién tinh toan :
Qpmin = 0,6.Rp:.b.ho = 0,6.10,5.22.26 = 3603,6 kG
Qmax =3567 kG >Qpmin= 3603,6kG
=> phai tinh toan cot dai .
Luc cat cot dai phai chiu
Q2 35672
8.Rbt.b.h,2,: 8.10,5.22.262 = 10,18 kg/cm
Chon dai ¢8 c6 f, = 0,503 cm® Sé nhanh n = 2, dién tich 1 16p cét dai :
Agy = 2.0,503 = 1,006 cm?

+ Khoang cach tinh toan cua cot dai:
Royw . A 1750.1,006
Spp = ———= = =1729cm
qa 10,18

+ Khoang céch 16n nhét gitra cac cdt dai:
__ 15Rpe.b.h3  1,5.10,5.22.26%
Smax =~ — = py = 65,66 cm

+ Khoang cach ciu tao cua cét dai:

Vi h = 30cm < 45¢cm nén cong thire tinh khoang cach ciu tao nhu sau:

St = {h/2 ; 15cm} = {15cm ; 15cm} = 15cm
=> MiN(Sy; Smax; Sct) = (172,9cm; 65,66¢cm; 15cm) = 15cm

Vay ta chon dai ¢8 s150

- V6i khoang cach nhu vay ta kiém tra xem c6 can dat cét xién hay khdng:
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R,,-A, 1750.1,006
S

=117,37kG /cm

Qy =

Kha nang chiu cat cua tiét dién nghiéng yéu nhat
Q, =y/8.R,b.h%.q, =+/8.10,5.22.26°117,37 =12109KG >Qurax =3567 kG

Vay khéng phai tinh cbt xién
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Hinh 6.4.2: Bo tri thép dam chiéu téi

MAT CAT 4-47L: 1/10




7.1. S liéu dia chat:
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CHUONG 7. TINH TOAN NEN MONG

S6 ligu dia chat duoc khoan khao sét tai cong truong va thi nghiém trong
phong két hop véi cac sb liéu xuyén tinh cho thay dat nén trong khu vuc xay dung
gom cac |6p dét c6 thanh phan va trang thai nhu sau:

3200

6300

7600

A=2.68 ;= 13°; c=1,7 T/m?; B = 0,388; g, = 215

Sét pha ; nhdo ;y=1,75 T/m*; A=2.68; ¢= 0°;

Sét : déo cung ;v =1,9T/m*;A=2,7 ;¢

/// Sét pha ; déo mém ; y=1,86T/m*;
/7
Yo
///// T/m? N=9
@)
c=1 T/m*%B=1,18;q.= 20 T/m* N =1
@
=1675; ¢ = 2,9T/m?; B = 0,24 ; qc = 417
T/m?: N=19
.
. Cét thd ; chat; y=1,99 T/m?*;A =
2.63 ;9 =349 :qc = 1560 T/m*;N = 31
A<7
41\

Hinh 7.1.1. tru dia chit va chi tiéu co' 1y
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*) Nhan xét chung:

Lép dat thee nhat twong ddi tét ¢ thé 1am nén cho céng trinh véi tai trong
nho, 16p thir hai thudc loai rat yéu, 16p 3 twong d6i tét va day cé thé 1am nén cho
cong trinh c6 tai trong vira, 16p 4 tot nhung & dudi sau co thé 1am nén cho cong
trinh c6 tai trong 16n

7.2. Lwa chon phwong an mong
7.2.1. phwong an mong nong

*) U diém: kinh té va dé thi cong

*) Nhuoc diém: Cho c6ng trinh ¢ tai trong nho va nén dit dit mong phai la
nén dat tot va da day dé dam bao yéu cau do lin
7.2.2. phwong dn mong cocC (Coc dong)

*) Uu diém:

- Pugc dung pho bién hon ca nhd lich st phat trién 1au dai.

- Thiét bi thi cdng c6 san

- Nhiéu tinh ning cai tién nhu thi céng nhanh, déng dwoc coc 16n, coc
nghiéng.

- C6 thé tu dong hoa qua trinh theo ddi thi cong, kiém soét chat luong. ...

- Gia thanh thi céng ré hon coc khoan nhdi

*) Nhuoc diém:

- Bi han ché vé tiét dién va chiéu dai coc

- Khi thi cdng thi tiéng 6n Ién va rung dong 16n

- O nhiém moi truong do khi thai

Nén trong db thi coc dong bi cam st dung
7.2.3. phwong an mong coc (Coc ép)

*) Uu diém:

- Puoc dung phé bién & nuéc ta cho nén thiét bi thi cong c6 san

- Thi cong ém khéng gay chan dong cac cong trinh xung quanh, thich hop
cho viéc thi cong trong thanh phd.

- Chiu tai trong 16n, dam bao do 6n dinh céng trinh

- Gi& thanh thi cong ré hon coc khoan nhoi

- An toan trong thi cong

*) Nhuoc diém:

- Bi han ché vé tiét dién va chiéu dai coc

- D6 tin cay, tinh kiém tra chua cao ( tai mdi ndi coc)

- Trong 1 s6 truong hop khi gap dat nén tét thi rat kho ép coc qua dé dua dén
do sau thiét ké

Noéi chung 14 phwong an coc ép khic phuc duge nhuoce diém chinh caa coc
dong
7.2.4. Phwong dn mong coc khoan nhoi

*) Uu diém:

- Sir dung cho cac cdng trinh c6 tai trong rat 16n nho ¢ thé ché tao dugc véi
tiét dién va chiéu dai khéng han ché.

- Coc nhdi cd thé tranh duoc chan dong gay anh huong dén cac cong trinh 1an

A

can



28

*) Nhuoc diém:

- Khi thi cong khong c6 éng vach trén suét chiéu sau coc nén khé khin trong
viéc gitr thanh hé khoan.

- O nhim méi truong tir cac phu chat thi céng va thiéu bién phéap quan Iy tét
chat thai thi cong.

- Gié thanh thi cdng cao.

Coc khoan nhéi thuong dung cho nhitng cong trinh c6 tim quan trong 16n.
Déi véi cong trinh nay khdng can sir dung phuong 4n coc khoan nhoi dé 1am méng
cho cong trinh.

7.2.5. Két ludn:

Nhin vao cac phuong an trén va diéu kién dia chit thuy vin ta thiy: cd thé sir
dung phuwong an coc ép 1am nén méng cho céng trinh. Coc dugc cam vao lép dat
thir 3 12 16p cét hat nho chit vira 1a [6p dat teong ddi tét dé 1am nén cho cong trinh.
Giai phap nay vira an toan, hiéu qua va kinh té. Vay phuong an moéng coc (coc ép)
12 phuong 4n t6i uu cho cong trinh.

7.3. So b kich thwérc coc, dai coc
7.3.1. Vit liéu thiét ké mong

- Sir dung bé tong cap do bén chiu nén B25 cé R, = 14,5 Mpa = 145 kG/cm?

- Cbt thép co duang kinh >¢12 nhom All ¢6 R, = 280 Mpa = 2800kG/cm?

- Cét thép c6 duong kinh <¢12 nhém Al ¢6 R, = 225 Mpa = 2250kG/cm?
7.3.2. Chon loai coc, kich thwdc Coc va phwong phdp thi cong

- Tai trong & mong truc 5 1a khé 16n, mili coc cam vao 16p cat hat nho, chat
vura la hop ly.

- DUng coc BTCT hinh vuéng tiét dién a x a = 35 x 35 cm dai 6m. Bé tong
dung dé ché tao coc 1a bé téng c6 cip do bén B25. Thép doc chiu luc 1a thép gai
8016 All

- C4u tao cua coc dugc trinh bay trén ban vé.

- Pé ngam coc vao dai dugc dam bao ta ngdm coc vao dai bang cach pha va
1 phan bé tong dau coc cho tro ¢t thép doc 1én 1 doan 0,4m va chén thém 1 doan
coc con gitr nguyén 0,1m nira vao dai.

7.3.3. Xdc dinh kich thwéc coc va giang mong
7.3.3.1. Chiéu sau day dai:

Trong thiét ké: gia thiét tai trong ngang do dét tir day dai trg 18n tiép nhan
nén mudn tinh toan theo méng coc dai thap phai thoa man diéu kién sau:h>h_

h - @6 chon sau cua day dai

Rpin = 0,7.t (450 (p) ¢ =0,7.t (450 100) 20,6 =1,38
min = 5719 2) b= " 2 ) 1862~
- Trong do:
Q:Tong luc ngang cua dai: Q =20,6 T
®: v: goc noi ma sat va trong luong thé tich don vi cua dat tir day dai tro Ién:
¢=10°;y=1,86 (T/m°)
b : bé rong dai chon so bd b =2 m
hmin=1,38m ; ¢ day chonh=16 m>138m
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=> Vi do sau day dai du 16n, lyc ngang Q nho, trong tinh todn gan ding coi
nhu bo qua tai trong ngang.
7.3.3.2. Chiéu dai coc:
- Coc dugc ngam 0,5m trong dai coC
- Chon chiéu sau coc ha vao 16p 3 khoang 2m -> chiéu dai coc:
L.=(32+6,3+76+2)-1,6+0,5=18m
Coc duoc chia thanh 3 doan dai 6m. N&i bang han ban ma.
7.4. Xac dinh sirc chiu tai cia coc
7.4.1. Theo vdt ligu lam coc
PvL=m.o(Rp Ap+ RsA§) )
Trong do6: m : hé so dieu kién lam viéc phu thudc loai mong va sé lugng coc
trong mong, ¢: hé sé udn doc. Chon m=1, ¢p=1
Ag: Dién tich cét thép, Thép 8¢16A, = 16,085cm?,
A,: Dién tich phan bé tong,Ay= A. - A, = 0,35 - 16,085.10* = 0,121 m
— Py =1.1.(1450.0,121 + 28000.16,085.10'4) =220,49T
7.4.2. Theo diéu kién ddt nén
7.4.2.1X4c dinh theo két qua cua thi nghiém trong phong (PP théng ké):
Strc chiu tai caa coc theo nén dat xac dinh theo cdng thuc:

e , P
Pgr = Qs+ Q. sirc chiu tai tinh toan: P, = ~91
, L Fs
Fs: Hé so do tin cay cua dat, lay bang 1,4

n
Q.: ma sat giira coc va dat xung quanh coc: Q, = alzuirihi
i=1
Q. : luc khang miii coc: Q.= R.F
Trong d6: oy,0, - Hé s6 diéu kién 1am viéc cua dat véi coc vubng, ha bang
phuong phap épnén a,=1;0, =11
F =0,35.0,35 = 0,1225 m?.
Ui . Chuvicoc.uj=14m.
R : Swuc khang gigi han cua dat ¢ mili coc. V&i Hy = 19,1 m, miii coc dat o
I6p soi chattra bang noi suy duoc:
R =8446 kPa = 844,6 T/m*.
7 © lyc ma sét trung binh caa Iop dat thir i quanh mit coc.
Chia dat thanh cac 16p dat dong nhat, chiéu day mdi I6p < 2m nhu hinh v&.
Ta lap bang tra duoc 1 theo I; ( ;- do sau trung binh cua I6p dat)
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, A . 1k hi Ii Ti
Lop dat Loai dat (m) (m) (T/m2)
set pha, déo mém
1 B=0.388 2,4 1,6 2,37
Sét pha, nhéo e A1
2 5:1,18 bat yeu bo qua
10,5 2 5,8
3 Sét, déo cung, 12,5 2 6,05
B=0,24 14,5 2 6,3
16,3 1,6 6,55
4 Cat thd, chat 18,1 2 6,74
P = [1.(2,37. 16 + 582 +6,052 +63.2 + 65516 + 6,742) +
1,1.844,6.0,1225] = 177,86T
P
5Pz 210 o7 07
F 14
7.4.2.2. X4c dinh theo két qua cua thi nghiém xuyén tinhCPT:
P
= gh — Qc + Qs hade: Qc+Qs
F. 2+3 15 <+2 2+3
Trong do:

+ Q.= K.qem-A¢ : stc can pha hoai cia dat ¢ mili coc.
k - hé sb phu thudc loai dat va loai coc: tra bang c6: k = 0,5.
Jem- Strc khadng xuyén ¢ dau miii coC gem = 1560T/m?
— Q. =0,5.1560.0,1225=9555T.
qci

+Q, = U.Z = h; : stec khang ma sét cua dét o thanh coc.
a;
o; - hé s6 phu thugc loai dat va loai coc, bién phap thi cong, tra bang V.3
trang [24] - Nén va mong - Phan Hong Quén
a;=30, hy=1,6m;qe=215T/m?
a3=40, h3=7,6 m; s = 417 T/m* ( bo qua l6p 2)
,=100, h,;=2 m; qes= 1560 T/m?

Q1A R e+ B 76,100 50 70
30 40 100
Viy P,= %2*170 = 132,78T

7.4.2.2 X4c dinh theo két qua cua thi nghiém xuyén tiéu chuanSPT theo cong thirc
Meyerhof:
p - Qc +Qs
2+3
+ Q.= m.Ny, .A; stc khang pha hoai cta dit & miii coc (Ny, - $6 SPT cua l6p
dat tai mi coc). > Q.=40.31.0,09= 1519T
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+Qs = n.>_U.N,.l; : suc khang ma sat cua dat ¢ thanh coc.
i=1
(Voi coc ep: m=40T,n=0,2T)
N; chi s6 SPT cua I6p dat thir i ma coc di qua
—5Q,=0,2.14.(9.32+1.63+19.76+31.2)=6336 T
151,9+63,36
Pl= =5 =7175T
=> S{rc chiu tai cua coc lay theo két qua xuyén tiéu chuan[P] = 71,75T
7.5. Tinh toan méng M1 dwei cot C1
7.5.1. Xac dinh tdi trong tac dung:
- Dua vao bang t6 hop néi luc ta xac dinh duoc tai trong tinh toan & dinh
mong M1:
No"max = 395,009 T
Mo rax = 47.842 T.m
omax = 20,6 T
- Do khéng c6 to hop tai tiéu chuan nén sé liéu tai trong tiéu chuan tai dinh
mong M1 c6 thé Iéy nhu sau:
No= No"max/n = 395,009/1,15 = 343.48 T
Mo = Mg max/n = 47,842/1,15 = 41.6 T.m
0% = Qpmax/n = 20,6/1,15=17,9 T
(n - hé s6 vuot tai gan ding c6 thé ldy chung n = 1,1 - 1,2 ; & day chon n =
1,15)
7.5.2. Xac dinh sé lwong coc va bé tri cec trong mong
S6 lugng coc so bo xac dinh nhu sau:
N
n= ,BF—

B=12 + 2, do do lech tam nho nén & day chon A=1,5

=>N=1,5. 33?329: 8.25 chon n=9 coc va bé tri nhu sau:
| ] E - L 7 2
= I -| I I ? I % I 3 I
S _ J L.
BR= 300
- - o
<8\ | 8 +— . 4,_4_| 1
N i i L -
% “ - 10 o
C; 1 7 1 1 1 1 5 1
F Z LT L
L300 1050 | 1050 . 390,
1400 . 1400
. 2800
Hinh 7.5.1. So @6 bd tri coc trong dai
* Dai coc:

- Ttr viéc bd tri coc nhu trén — kich thude dai: By x Ly =2 x2,8 m
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-Chonhy =0,7m — hg=0,7-0,1 =0,6 m
7.5.3. Kiém tra méng coc
7.5.3.1. Kiém tra stc chiu tai cua coc

- Theo gia thiét gan dtng coi coc chi chiu tai trong doc truc va coc chi chiu
nén hoic kéo.

- Tai trong tac dung Ién coc duoc tinh theo cdng thic:

Pi =N_i Mx'yi + Ivnly'xi

Yy Yy
i=1 i=1

Tai trong tinh véi t6 hop tai tiéu chuan tai day dai la:
N=Ni+ F,.H,.2=343/48+2.16.2.28=3614T
M =Mt + Q.H,,= 41,6 + 8,75. 1,6= 55,6

Vi Xmax = 0,65 M ; Ymax = 1,05 m

_ 3614 55,6.1,05

> Prax = == + 005 = 45,175 + 8,8= 53,075
_ 3614 _ 55,6.0,65 _ _
Pain = == — 2ot = 45,175 — 8,8 = 36,375>0

- Tai trong truyén Ién coc khong ké trong luong ban than coc va I6p phu tix
day dai trd I1én tinh vai tai trong tinh toan :
p N MLy

n 2
n i=1Yi

Lap bang tinh:
Bang 7.5.1. Tai trong ¢ cac dau coc

Coc | X (M) | yi(m) Pi (T)

1 0,65 -1,05 36,375
2 0,65 0 0

3 0,65 1,05 53,975
4 0 1,05 53,975
) -0,65 1,05 53,975
6 -0,65 0 0

7 0.65 -1,05 36,375
8 0 -1,05 36,375

->Kiém tra P = Py + 0c< [P]

- Trong lugng cocC: Qeoc = N.AG eyt =1,1.0,1225.18.2,5=6,064 T

> Pren = P + 0 = 53,975 + 6,064 = 60,039 T< [P] = 71,75 T

Vay tat ca cac coc déu du kha ning chiu tai va bd tri nhu trén 1a hop 1y.
7.5.3.2. Kiém tra cuong do nén dat

Gia thiét coi mong coc 1a méng khéi quy udc nhu hinh vé:
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Sét pha, déo mem |
vy=1.86 T/m?®
p=13°

=9
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3200

t

Xpha,;ﬁo

y=175T/m?
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6500

s
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Sét, déo cing
y=1.9T/m?

¢ =1675°
N=19
B=0.24
q=416T/m?
A=27
c=29T/m?2

7600

Hm

7 .Y |i ‘\l
@ ., |

va s . " Nqu \l
cat thé chat <j\dMqu’

¢ y=199T/md [

“p=349°
N =31
L G=1560T/m?2 4
A=263
Z

[m=448m J

4 <

Hinh 7.5.2. Khéi méng quy wéc

*) Kiém tra ap luc dudi ddy mong khoi:
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- Piéu kién kiém tra;
Pu<Rq4
Pmaxqug, 1’2-Rd
- X&c dinh khoi méng quy udc:
+ Chiéu cao khbi méng quy wéc tinh tir mat dat 1én mii coc Hy, = 19,1m
+ GOC Mo
_oh+o,h+p0+9,h, _ 13.1,6+0.6,3+16,75.7,6+34,9.2
h +h, +h,+h, 16+6,3+7,6+2
o= @pld = 12,45/4 = 3°
+ Chiéu dai cua day khdi mong quy uéc:
Ln=(2,8-2.0,175)+2.17,5.tg3° = 4,28 m
+ Chiéu rong khdi méng quy wdc:
Bn=(2-20,175) +2.17,5.tg 3° = 3,48 m
- X4c dinh tai trong tinh toan duéi day khéi méng quy ude ( mili coc )
+ Trong luong cua dat va dai tir day dai tro 1én:
Ny = Anyihn=4,48.3,48.2.1,6=4989T
+ Trong luong khéi dat tir miii coc téi ddy dai:
N2 = 2(I—m : Bm - Ac)-li-Yi
N, = (4,48.3,48 - 9.0,1225).(1,6.1,86 + 6,3.1,75 + 7,6.1,9 + 2.1,99)
N, =469,71 T
+ Trong lugng coc:
Q.=9.0,1225.175.25=482T
-> Tal trong tai miac day mong:
N =N+ N;+ N+ Q,=343,48 + 49,89 + 469,71 + 48,2 =911.28 T
- Ap lyc tinh toén tai day khéi mong quy uéc:
N M

I:)max,min = K iw
u

2 2
W BméLm _ 348448 e s

Ay = 4,48.3,48 = 15,59 m?
>Pp 91128 556
max,min = 1559 711,64

Pmax =63.22 T ; Phin=53.67T; p =58,45T
- Cuong do tinh todn cua dat & day khoi quy woc ( theo cong thuc cua

=12,45°

Pth

Terzaghi )
P _
R;= -2 = 0,5.Ay.B, +(B-1)q +C'C+q
F, F
Trong do :

50,15

A =N,n.i,; B=Ngngiq; C=Ncne.ic; cachésé i, =ig=ic=1
n,=1-0,2.By/Ln=1-0,2.3,48/4,48 = 0,845

ng=1

n.=1+0,2B,/L,=1+0,2.3,48/4,48 = 1,155

Vailop 4 cd o= 34,9° tra bang noi suy ta co : N, = 55,74 ; Nq =37,35; N =

->A=55,74.0,845.1=471



36

B=37,35.1.1=37,35
C=50,15.1,155.1=57,92
g - phu tai tai mrc day mong.
q=7v1.hy +y2.hy + y3.hs +y4.hy
q=1,86.3,2+1,756,3+1,9.7,6 +1,99.2 = 354 T/m?
0,5.47,1.1,99.3, 48+(3; 35-1).35,4+57,92.0 135,4= 518,69 T/m?
Ta €0 : Praxqe = 55,84 T< 1,2 Rd =1,2.518,69 = 622,43 T/m?
P =58,45 T< Ry =622,3 T/m?

=> Nhu vay nén dit dudi miii coc du kha ning chiu luc.
7.5.3.3. Kiém tra bién dang (d6 1Gn) cia méng coc

- Ung suét gay lun tai day khbi mong quy wéc: o, =c°- o

+ Ung suat ban than tai day méng khéi quy wdc:

o™ =%h.y;=32.1,86 +6,3.1,75 +7,6.1,9 +2.1,99 = 35,4 T/m?

+ Ung suat tiéu chuan tai day khdi mong quy uéc: G = NtC/Aqu

Trong luong cua khbi mong quy udc bao gom ca coc, ca dai, dét gitra cac coc

WS =Bm. L. Hn.75=448.348.19,1.2=59555T

Tong tai trong thang dung tai d6 siu miii coc:

N =N+ W' = 343,48 + 595,55 = 939,03 T

->Ung suat tiéu chuan tai day khoi mong quy wac:

= N /A, = 939,03/(4,48.3,48) = 60, 23T/m?

=>Ung Suat gay lGn tai day kh6i mong quy udc:

o, = c® = 60,23 - 35,4 = 24,83 T/m?

Pat & dudi mﬁi coc ¢o biér] dang téng’dén do d6 thién vé an toan, co thé su
dung cbng thac dy bao 1un cho nén dong nhat vai cac dac trung bién dang cua dat
ngay dudi mii coc theo cdng thirc sau:

1-

0

=>Ry =

bt

S= pg|.Bm.(D.

Trong do

Lo - hé s6 no hong ; po = 0,25

Eo - M6 dun bién dang ; Eg = 3.qem = 3.1560 = 4680 T/m?

o - hé s6 phy thudc hinh dang, kich thudc day mong, loai méng ( méng cing
hay méng mém) ; ¢ day 14 mong cting Nén © = cons; ; tra bang ta coé o = 1,08

Py = 24,83 T/m?

=> Téng do lun dat nén la:

1-0,25

S=24,83.3,48.1,08. =0,0187 m=1,87cm<Sg=8cm

Vay méng M1 thoa man diéu kién d6 1n tuyét doi.
7.5.3.4. Kiém tra cuong do cua coc khi van chuyén va treo 18n gia bla
*) Kiém tra coc trong giai doan thi cong

- Khi van chuyén coc:

+ Pé dam bao diéu kién chiu luc tét nhat cho coc ta phai tim vi tri dat gdi tua
hodc moc cau sao cho mé men duong 16n nhat bang md men am Ién nhét.

+ L4y khoang cach dat gdi twa hoic méc cau 1a a = 0,207 chiéu dai doan coc.
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2 . «a .

M*
Hinh 7.5.3. Biéu d6 md men coc khi van chuyén
2
+Khidé M-, =M, = Mgsi = Mynp = %
+ Tai trong phan bd g =n.y. Ac.
Trong do6: nla h¢ s6 dong,n=1,5
— q=15.25.0,1225=0,459 T/m.
Chon khoang cach a sao cho M*;~ M ;— a=0,207.1.~1,3m
2 2
M, = ga’ _ 0,459.1,3
2
- Trudng hop treo coc 1én gid bua: dé My~ M,” — b~ 0,294 1, = 1,764 m
_ gb® _ 0,459.1,764

~0,388 T/m?;

+ Tri s6 mémen duong 16n nhat: M, = ) ; =0,714 Tm.
M;
| e
~ b
M;

Hinh 7.5.4. Biéu a6 m6 men coc khi treo coc Ién gia ép

Ta thdy M; < M, nén ta ding M, dé tinh toan.

+ Lay lop bao vé cua coc 1a a’= 4cm — Chiéu cao lam viéc cua ct thép
hy=30-4=26 cm.

M, _ 0714
0,9h,.R. _ 0,9.0,26.28000
Cét thép doc chiu md men ubn cua coc 1a 4916 (F, = 8,042cm?)
—Coc dii kha ning chiu tai khi van chuyén, cau lap.

- Tinh toan cbt thép lam mac cau:
+ Lyuc kéo & moc cau trong truong hop cau lap coc: Fy = q.l

S F,= = 0,00011 m* = 1,1 cm?’;
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F

a=13m a=13m
> <>

Hinh 7.5.5. Biéu dé lwc kéo & maéc ciu
—> luc kéo & mot nhanh, gan ding:
Fy=FJ/2 =q.1/2=0,459.6/2=1,377T
Dién tich cbt thép cua méc cau:

A, = F* /Roy= 2217 =0,000061m? =0,61cm’
22500

Chon thép méc cau ¢12 c6 A= 1,13 cm?
7.5.4. Tinh toan dai coc

bai coc lam viéc nhu 1 ban conson curng, phia trén chiu luc tac dung dudi cot
No , No ; phia duéi 1a phan luc dau coc Py -> Can phai tinh toan 2 kha nang:
7.5.4.1. Tinh toan choc thung:

Gia thiét bo qua anh huong caa cdt thép ngang.

- Kiém tra cot dam thiing dai theo dang hinh thap:

4\17
—t g
| =
| o
| S
|
1 ﬁ,
e =
- [ [ g
-| | \2\ 3\ e
L_ I -
SI S~ 60,
S e s SN R
8 | % 4 =
LZ I -
rfAF:iiiT—riiii\k?j
\7\ \6\ \5 —
L_4 L -4 L -4 E
C2
350 l: 1050 l: 1050 :L 350
800

Hinh 7.5.6. C¢t dam thuing dai theo dang hinh thap
Pai< Peat
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Trong d6: P4 - Luc dam thung bang tong phan luc cua coc ndm ngoai pham
vi cua day thap dam thung
Pat = Poy + Po2 + Pog + Pog+Pos + Pog+ Po7+ Pog
Pdt: 36,375+53,975+53,975+53,975+36,375+36,375= 271,05 T
P4 - luc chdng dam thung
Pt = [ou(b+Cy) + ocz(h +C¢)] hg Ryt ( Tinh theo giao trinh BTCT I1)
ag, 0, CAc hé sb duogc xéac dinh nhu sau:

=15. /1{ J =1,5. 1+( 3,009
0p=15. /1+ —15 —4,1
0275

bex he - kich thu:oc tiét dién cot bex h, =0,4x 0,6 m

ho- chiéu cao l1am viéc cua dai hy = 1m

C1, C, - khoang céach trén mat bang tir mép cot dén mép cua day thap dam
thung C, =0,6 ; C, = 0,275.

> Puy =[3,009. (0,4 +0,275) +4,1. (0,6 + 0,575)].1.105=719 T

Vay Pg = 271,05< P =719 T

— Chiéu cao dai thoa man diéu kién chong ¢am thung
7.5.4.3. Tinh toan chiu udn: ( Tinh toan cét thép cho dai)

Dai tuyét ddi cing, coi dai 1am viéc nhu ban conson ngam tai mot cot.

[ L 7 E
\.l | \2\ \3\ —_—
I I O

SI IR
o -1
"q g g
8 % TAJ = =
L -

- T~

rot————717 71—t -7
\7\ \6\ \5\ —_—
L_J L - L - E

350 | 1050 | 1050 | 350
2800
Hinh 7.5.7. Cot ddm thing dai theo dang hinh thap
*) Mémen tai mép cot theo mat cat I-1 :
My =r1.(Pst+ Pyt Ps) , ,
Trong d6: r; - Khoang céch tir truc coc 3,4,5 dén mat cat I-1, r;= 0,575 m
M,; = 0,575. (53,975+53,975+53,975) = 161,925 T.m

M, __ 161925 _ 0,006425 m? = 64,25cm?
0,9,h0,R5 0,9.1,0.28000

slI=

>Chon 11¢30s190 : A= 77,715cm?
*) Mémen tai mép cot theo mat cat I1-11 :
M; =r2(Pos* Poat+ Po3)
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Trong dé: r,: Khoang céch tir truc coc 1,2va 3 dén mit cit I1-11, r,= 0,275 m
—M,; = 0,275.(36,375+0+53,975) = 90,35 T.m
Cét thép yéu cau:
M, _ 9035
0,9.h, R, ~ 0,9.1,0.28000

~> Chon 12¢22 s240 As= 45,59 cm’ ?
=>Vay bo tri cot thép vai khoang cach nhur trén c6 thé coi la hop ly

= 0,003585 m?> = 35,85cm?:

sl—

i 2
@4.1;25 .
(1] s
®4¢25 ! § f|%:r%t)
P i o
AT K3 KT X 3 3
Ej : - W -1- - - > >
| L IS

100

G 12422 11430,
BE TONG LOT I a220 a190
L E

MAC 100 DA 2X4

CQC BICT 350X350

COC BICT 300X300

BE TONG LOT
MAC 100 DA 2X4

L 12¢22 a220 @

R 11¢30a1goc
o leo| w0 ol ow [ w||w

MONG M1 TL: 1/30
Hinh 7.5.8. Bo tri thép mong M
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7.5. Tinh toan méng M1 dwoi cot C2

Do 2 ¢t truc D va E rat gan nhau nén ta thiét ké mong doi
7.5.1. X&c dinh tdi treng tac dung:

- T bang t6 hop noi luc ta chon ra nhiing cip noi luc nguy hiém nhat tac
dung tai chan cot C2 ( phan tir C10, C19) nhu sau:

Phan tir C10:N; = 417,967 T ; M; = 58,598 Tm Q1 =24,7T

Phan tir C19: N, = 432,709 T ; |\/|2 =58,637 Tm Qz 247 T

- Pé tim tai trong tinh toén, ta tién hanh quy d6i vé hop luc dat tai tam moéng
theo so do sau :

N N2

Mx1 Mx2 -

Qy1 Qy2 =
N |8

Mx =

Qy
1415 | 1415
2830

Hinh 7.5.1.S0 d6 hop lwe quy doi

Do tinh chit ddi xtng cta nhip cong trinh tdi trong truyén 1&n hai moéng chénh
léch khong dang ké gid tri mdmen va luc cat s& triét tiéu Vay giita nhip B & C chi
chiu mot luc doc do luc doc cua 2 c¢ot D&E gay ra.

Diém dat cach truc B mot doan =1,415 m, céch truc E mot doan =1,415 m.
Gio tri Iyc doc Ny = 417,867+432,709=850,576 (T)

- Do khéng c6 to hop tai tiéu chuan nén sé liéu tai trong tiéu chuan tai dinh
méng M1 c6 thé Iy nhu sau:

No" = Ng' rnax/n = 850,576/1,15 = 739,63 T

MOXtC = MOX {nadn = 58,637/1,15 = 50,98 T.m

Qox® = Qox maX/n =24,7/1,15=21,478T
7.5.2. Xac dinh sé lwong coc va bé tri cec trong mong

S6 luwong coc so bo xac dinh nhu sau:

tt
n= IBN_
p=1,2+2,do do¢ Iéch tam nho nén & day chon f=1,2
=>n=1,2. 89 5;6 = 14,2; chon n=15 coc va bd tri nhu sau:
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I 2 i 4 5
L - L
g o
= 650 ‘ 650
s o _ _[gd = S u B
N L i L L i
% - Myl Tan 1 !’i Il
— 11 12 13 14 15
§ L_ L_ L L_
370l 1415 1415 1415 1415 1l570
1785 2830 1785
6400

Hinh 7.5.2. So @6 bd tri coc trong dai

* . Dai coc:

- Tr viéc bd tri coc nhu trén — kich thudce dai: By x L = 2,8 x6,4(m)

-Chonhs=11m-—>hypw1,1-0,1=1m
7.5.3. Kiém tra méng cec
7.5.3.1. Kiém tra suc chiu tai cua coc

- Theo gia thiét gan dang coi coc chi chiu tai trong doc truc va coc chi chiu
nén hoac kéo.

- Trong lugng cua dai va dat trén dai:

Gp~Ap .hm Vi =2,8.6,4.1,6.2=57,344 T,
- Tai trong tac dung Ién coc duoc tinh theo cng thirc:

Pi =N_i Mx'yi + Ivnly'xi

Ty YR
i=1 i=1
Tai trong tinh véi to hop tai tiéu chuan tai day dai la:
Nt = NIt +Ap hy vep= 850,576 + 57,344= 907,92 T

Mt = MY +h,. Qt=58,637+1,6.12,26= 78,253 T.m

Vé6iy =1,415m
__ 850,576 58,637.1,415

> Py = + =56,7 + 4,14= 60,84 T

15 10.2,832

Prin =2 o 02567 - 4,14= 52,56 T

- Tai trong truyén I&n coc khong ké trong luong ban than coc va 16p phu tir
day dai trd I1én tinh vai tai trong tinh toan :
P _N_(t)ti M(t)tx-Yi + M(t;y'xi

0i — n n n
PR
i=1 i=1

Lap bang tinh:




Bang 7.5.1. Tai trong & cac diu coc

Coc | % (m) | yi(m) Poi (T)
1 1,05 -2,83 54,63
2 1,05 -1,415 52,56
3 1,05 0 0
4 1,05 1,415 60,84
5 1,05 2,83 58,77
6 0 2,83 58,77
7 0 1,415 60,84
8 0 0 0
9 0 -1,415 52,56
10 0 -2,83 54,63
11 -1,05 -2,83 54,63
12 -1,05 -1,415 52,56
13 -1,05 0 0
14 -1,05 1,415 60,84
15 -1,05 2,83 58,77

Prax = 60,84 T; Pin = 52,56 T. — Tét ca cac coc déu chiu nén.

->Kiém tra P = Py + 0c< [P]

- Trong lugng €ocC: Qeoc = N.AG eyt =1,1.0,1225.18.2,5=6,064 T

-> Pren = Prax + Q¢ = 60,84 + 6,064 = 66,904 T< [P] = 71,75 T

Vay tat ca cac coc déu du kha ning chiu tai va bé tri nhu trén 1a hop ly.
7.5.3.2. Kiém tra cuong do nén dat

Gia thiét coi mong coc 1a méng khéi quy udc nhu hinh vé:
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Hinh 7.5.3. Khéi méng quy wéc

*) Kiém tra ap luc dudi day méng khdi:
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- Piéu kién kiém tra;
Pu<Rq4
Pmaxqug, 1’2-Rd
- Xac dinh khoi mong quy udc:
+ Chiéu cao khbi méng quy wéc tinh tir mat dat 1én mii coc Hy, = 19,1m
+ GOC mo:
_oh+o,h+p0+9,h, _ 13.1,6+0.6,3+16,75.7,6+34,9.2
h +h, +h,+h, 16+6,3+7,6+2
o= @pld = 12,45/4 = 3°
+ Chiéu dai cua day khdi mong quy uéc:
Ln=(6,4-2.0,195)+217,5.tg3°=7,84m
+ Chiéu rong khdi méng quy wdc:
Bm=(28-2.0,175)+2.17,5.tg3° =429 m
- X4c dinh tai trong tinh toan duéi day khéi méng quy ude ( mili coc )
+ Trong luong cua dat va dai tir day dai tro 1én:
Ny = Anywhn=784.429.2.1,6=107,63T
+ Trong luong khéi dat tir miii coc téi ddy dai:
N2 = 2(I—m : Bm - Ac)-li-Yi
N, =(7,84.4,29 - 15.0,1225).(1,6.1,86 + 6,3.1,75 + 7,6.1,9 + 2.1,99)
N, =1030,86 T
+ Trong lugng coc:
Q.=15.0,1225.175.25=80,39T
-> Tal trong tai miac day mong:
N =Ng+ N; + N, + Q. =739,63+ 107,63+ 1030,86 + 80,39 = 1958,5T
M =M, =50,98T.m
- Ap lyc tinh toén tai day khéi mong quy uéc:
N M

=12,45°

Pth

I:)max,min = K * W:
2 2
W, = LméBm _ 784429 ) e s

A, =7,84.429 = 33,63 m’
_ 1958,5+50,98

=> Prnax,min = 33,63~ 24,05

Pmax = 60,35 T ; Ppin=56,11T; p =58,23 T
- Cuong do tinh todn cua dat & day khoi quy woc ( theo cong thuc cua
Terzaghi )

P _
Ry= -2 = 05.Ay.B, +(B 1)'q+C'C+q
R F
Trong do :

A=N,n,.i,; B=Ngngiq; C=Ngneic;cachésdi,=ig=i.=1
n,=1-0,2.By/Ln=1-0,2.4,29/7,84 = 0,891
ng=1
n.=1+0,2B,/L,=1+0,2.4,29/7,84 = 1,109
Vi 16p 4 c6 ¢ = 34,9° tra bang ndi suy ta c6 : N, =5574; Ny=37,35; N. =
50,15
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->A=55,74.0,891.1=49,66
B=37,35.1.1=37,35
C=50,15.1,109. 1 =55,62
g - phu tai tai mirc day mong.
q=7y1.h1 +y2.hy +y3.hz + 4.0
q=1,86.3,2+1,756,3+1,9.7,6+1,99.2 = 354 T/m?
0,5.49,66.1,99.4, 29+(27 35-1).35,4+55,62.0 135,4= 534,99 T/m?
Ta €0 : Praxqe = 56,99 T< 1,2.R4 = 1,2.534,99 = 641,99 T/m?
P = 58,23 T<R;=534,99 T/m?

=> Nhu vay nén dat dudi mili coc du kha ning chiu luc.
7.5.3.3. Kiém tra bién dang (d6 1Gn) cia méng coc

- Ung suat gay 1an tai day khéi méng quy woc: ¢, = 6" - ™

+ Ung suat ban than tai ddy mong khdi quy uéc:

o™ =%h.y;=32.1,86 +6,3.1,75 +7,6.1,9 +2.1,99 = 35,4 T/m?

+ Ung suat tiéu chuan tai day khdi mong quy udc: 6= NtC/Aqu

Trong luong cua khéi mong quy uéc bao gom ca coc, ca dai, dat giira cac coc

WY =Bm.Lm.Hn.yp=429.7,84.191.2=12848T

Tong tai trong thang dung tai do siu mili coc:

N© = No© + W = 739,63+ 1284,8= 2024,43 T

-> Ung suét tiéu chuan tai day khdi moéng quy uéc:

6'° = N'/Ay, = 2024,43/(7,84.4,29) = 60,19T/m’

=>Ung Suat gay lGn tai day kh6i mong quy udcC:

o? =c"°-c"=60,19 - 354 = 24,79 T/m’

Pit ¢ dudi mﬁi coc ¢0 bién dang tang dan do d6 thién vé an toan, co thé sir
dung cong thac dy béo 1un cho nén dong nhat véi cac dic trung bién dang cua dat
ngay dudi mili coc theo cong thurc sau:

1- 5
E

=>R, =

S= pg|.Bm.(D.

0

Trong do

Lo - hé s6 no hong ; po = 0,25

Eo - M6 dun bién dang ; Eg = 3.em = 3.1560 = 4680 T/m?

o - hé s6 phu thudc hinh dang, kich thudc day mong, loai méng ( méng cing
hay méng mém) ; ¢ day la méng ctrng Nén © = ®¢ongt ; tra bang ta cdé o = 1,08

Py = 22,59 T/m®

=> Téng do lun dat nén la:

2
S=22,59.4,29.1,08. 170.%

=0,021m=21cm< Sy, =8cm

Vay méng M2 thoa man diéu kién do 10n tuyét déi.
7.5.3.4. Kiém tra cuong do cua coc khi van chuyén va treo 18n gia bla
*) Kiém tra coc trong giai doan thi cong

- Khi van chuyén coc:

+ Pé dam bao diéu kién chiu luc tét nhat cho coc ta phai tim vi tri dit gdi tua
hodc méc cau sao cho md men duong 16n nhat bang md men am Ién nhét.
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+ LAy khoang cach dit gdi twa hodc méc cau 12 a = 0,207 chiéu dai doan coc.

RANERN

a a
2 3 M+ 2
Hinh 7.5.4. Biéu do m6 men coc khi van chuyén
2
+Khi dé M, =M, = Mggi = Mo = %
+ Tai trong phan bd g =n.yp. Ac.
Trong d6: nla hé¢ s6 dong, n=1,5
— q=15.25.0,1225= 0,459 T/m.
Chon khoang cach a sao cho M*;~ M ;— a=0,207.1.~1,3m
_ga’® _ 0,459.1,3
1= =
2
- Trudng hop treo coc 1én gid bua: dé M,’~ M,” — b~ 0,294 1, = 1,764 m
_ gb® _ 0,459.1,764

M

~0,388 T/m?;

+ Tri s6 momen duong 16n nhat: M7, = > > =0,714 Tm.
M;
| |
b
M3

Hinh 7.5.5. Biéu d6 m6 men coc khi treo coc Ién gia ép

Ta thdy M; < M, nén ta ding M, dé tinh toan.

+ Lay I6p bao vé cua coc 1a a’=4cm — Chiéu cao lam viéc cua cot thép
ho=30-4 =26 cm.

M, _ 0714
0,9h.R. _ 0,9.0,26.28000
Cét thép doc chiu md men udn cua coc 1a 4916 (F, = 8,042cm?)
—Coc di kha ning chiu tai khi van chuyén, cau lap.

- Tinh to&n cét thép 1am moc cau:
+ Luc kéo & moc cau trong truong hop cau lap coc: Fy = q.l

S F,= = 0,00011 m* = 1,1cm?’;
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F«

a=1,3m a=1,3m
<> <>

Hinh 7.5.6. Biéu dé lwc kéo & méc ciu
—> luc kéo & mot nhanh, gan ding:
Fy=FJ2 =ql/l2=0,459.6/2=1377T
Dién tich cbt thép cua méc cau:

A, = F* /Ry= 2217 =0,000061m? =0,61cm’
22500

Chon thép méc cau ¢12 c6 A= 1,13 cm?
7.5.4. Tinh toan dai coc

bai coc lam viéc nhu 1 ban conson curng, phia trén chiu luc tac dung dudi cot
No , No ; phia dudi 1a phan luc dau coc Py -> Can phai tinh toan 2 kha nang:
7.5.4.1. Tinh toan choc thung:

Gia thiét bo qua anh huong caa cdt thép ngang.

- Kiém tra cot dam thiing dai theo dang hinh thap:

—I\I— ]/l
—
- 9 N\ 9
=] s N s N
= s I I \ v/ I \
= s \ \ N s \ I \
s | | N s | | N
s N s N
L L L L
N *_I\I—* *_!\I—* *_!\I—* 4_1\—*
i Pl £l ¥ "5
S S 7% ﬁ\ 77777 S J
o N o7 N o7
} AN 650 i } } AN 650 P }
8 _| Mo _ 9 'l g q{] 7 ;Tr _ _[e”
N L_J [ Loo | X L_J
| P N | | _ N |
| Ve ~ | | - ~ |
(i So | i So |
Rt (P BN 7 5T
L_-d | I Lld L_-J |
p 01 <
l 6400 l
Hinh 7.5.7. Cot dam thung dai theo dang hinh thap

Pa< Peat
Trong d6: P4 - Luc dam thung bang tong phan luc cua coc nam ngoai pham
vi cua day thap dam thung
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Pat = Poz + Poat+ Post Pgs + Pog+ P13 + P14+Ps5
P4 = 0+60,84+58,77+58,77+0+0+60,84+58,77
= 297,99 T
P4 - luc chdng dam thung
Peat = [o1(be+C)) + ocg(h +Cy)] hg Ryt ( Tinh theo giao trinh BTCT I1)
oy, 0, Ccac hé sb du:()’c xac dinh nhu sau:

oy =1,5. f1+ —15 {
=15. /1+ —15 1+ —268
0 675

bex he - kich thu:crc tiét dién cot bex he = 0,4x 0,65 m

ho- chiéu cao lam viéc cua dai hg = 1m

C1, C, - khoang céach trén mat bang tir mép cot dén mép cua day thap dam
thung C, =0,915; C, = 0,675.

> Py =[2,22. (0,4 +0,675) + 2,68. (0,65 + 0,915 )].1.105 = 690,97 T

Vay Py, = 297,99< P, = 690,97 T

— Chiéu cao dai thoa man diéu kién chong ¢am thung
7.5.4.2. Tinh toan phé hoai theo mat phang nghiéng:

- Chon hang coc 5, 6, 15 dé kiém tra tinh pha hoai dai

- Kiém tra theo cong thuc: P, < Bb.h, R,

+ Py - Tong phan lyc cua cac coc nam ngoai tiét dién nghiéng:

P, =P, +P,+P.=5877 +58,77 +58,77 = 176,31 T

2
+ B - hé s6 khdng thi nguyén, g =0,7. 1+[2—°) Voi C=C,=0,915m

2
p=0,7.[1+ L =104
0,915

> P = Bbh, R =1,04.2,8.1,0.105=305,76T > P4 = 176,31T

—Thoa man diéu kién pha hoai dai theo tiét dién nghiéng.

- Po léch tam theo phuong x 1a rat nho — khdng can kiém tra kha nang choc
thang cua coc goc.

Két luan: Chiéu cao dai thoa méan diéu kién dam thung cua cot va cuong do
trén tiét dién nghiéng.
7.5.4.3. Tinh toan chiu uén: ( Tinh toan cét thép cho dai)

Pai tuyét d6i cing, coi dai 1am viéc nhu ban conson ngam tai mot cot.
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Hinh 7.5.8. So’ d6 xac dinh cét thép
*) Momen tai mép cot theo mat cat I-1 :
M= r1.(Pos* Pog + P1s) ) )
Trong d6: r; - Khoang cach tur truc coc 5, 6, 15 dén mat cat I-1, r;=0,915m
M, = 0,915.(Pgs+ Pos + P15) = 0,915.(58,77+58,77+58,77)=176,31 T.m
A= —M 17831 _ 400699 m? = 69,9¢m?

0,9.h, R, " 0,9.1,0.28000

Kiém tra ham luong cét thép:

% = N 10006 = =22 100% = 0,249% > =0,05 %)
b,.h

280.100°
d"'0

>Chon 17¢25s160 : A= 83,4cm?
*) MOmen tai mép cot theo mat cit 11-11 :
M =r2(Post Poa+ Pogt Post+ Pos) , )

Trong d6: r,: Khoang cach tir truc coc 1,2,3, 4, 5 dén mat cat 1-11,
= 0,675 m

=M, =6,.(Ry + Ry, + By + By + )

=0,675.(54,65+52,56+0+60,84+58,77) = 153,1035 Tm

Cét thép yéu cau:

A= M, _ 1531035 165,024
7 0,9.0,R, ~ 09.1,0.28000 0,9.1,0.28000

Kiém tra ham luong cét thép:

%= 210006 = 525 1000 = 0.1% >y =0,05 %)
I h, 640.100

> Chon 26¢18 5250 A= 66,17 cm’ q
=>Vay bo tri cot thép vai khoang cach nhu trén ¢ thé coi la hop ly

=0,00655 m?> = 65,5 cm?;
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CHUONG 8. THI CONG PHAN NGAM
8.1. Gidi thiéu tom tit diic diém cong trinh

- Cong trinh duoc thiét ké 1a nha didu hanh san xuét thép cong ty Hong Ky,
két cau chiu luc cua cong trinh 14 nha khung BTCT db toan khéi c6 twong cheén.
Tuong gach c6 chiéu day 220(mm), san sudn d6 toan khéi cung véi dam. Toan bo
cong trinh 1a mot khdi théng nhat.

- Mit bang xay dung tuong d6i bang phing, khong phai san l4p nhiéu.

+ Khung BTCT toan khdi c¢6 kich thuéc cac cau kién nhu sau:

Cot tang trét - 3 ¢ tiét dien: Cot gita  400x650(mm).
Cot bién 400x550(mm).

Cot tang 4 - 6 ¢4 tiét dién: Cot gitra 350x600(mm).

Cot bién 350x500(mm).

Cot tang 7 - mai co tiét dién: Cot giita  300x550(mm).

Cot bién 300x450(mm).

Dam chinh c6 kich thudc: 220x600(mm).

+ Hé dam san toan khéi: Ban san day 80(mm)

- Chiéu rong céng trinh: 24,8m.

- Chiéu dai cong trinh:  51,3m.

- Cong trinh gém 9 tang,

+ tang trét cao: 3m

+tang 1 cao 4,5 m

+ tir tang 3-9 cao 3,6m.

- Két cau mong 1a mong coc BTCT dai thap. Pai coc cao 1,1m dat trén 16p
BT da 4x6 mac #100 day 0,1m. Day dai dat tai ¢t -1,6 m so véi cot tu nhién.

- Coc ép la coc BTCT tiét dién (35x35)cm, chiéu sau coc 13 -19,1 m so V6i
cot mat dat tu nhién. Coc dai 18m duoc ndi tir3 doan coc dai 6 m .

- Muc nuée ngam khdng nam trong pham vi khao sat mong.

8.2. Cac diéu kién thi cong:
8.2.1. Diéu Kién dia chdt cong trinh:
*) Thuan loi:

- C6ng trinh ndam trong quy hoach chung caa khu dé thi, dwoc xay dung trén
khu dét duy trit mé rong, trudc 1a khudn vién cay xanh.

- Cong trinh gan duong giao thong nén thuan loi cho xe di lai van chuyén vat
tu, vat liéu phuc vu thi cong ciing nhu van chuyén dat ra khoi cong truong.

- Khoang cach dén noi cung cap bé tdng khong 16n néu dung bé tong thuong
pham.

- CoOng trinh nam trong noi thanh nén dién nudc 6n dinh, do vay dién nudc
phuc vu thi cong dugc lay truc tiép tir mang ludi cip caa thanh phd, ddng thoi hé
thng thoat nuéc cua cong truong cling xa truc tiép vao hé thdng thoat nuéc chung.

*) Kho khan:

- Cong truong thi cdng ndm trong khu dé thi nén moi bién phép thi cong dua
ra tru6e hét phai dam bao duoc cac yéu cau vé vé sinh méi truong (tiéng on, bui, ...)
dong thoi khong anh hudng dén kha ning chiu lyc va an toan cho cc cong trinh 1an
can do do bién phap thi cong dua ra bi han ché

- Phdi m¢ cong tam, hé théng hang rao tam bang ton che kin bao quanh cong
trinh >2m dé giam tiéng on.



8.2.2. Diéu kién dia chdt thuy vin:
Giai phap méng ¢ day dung phuong an mong coc, ¢ép trude, do sau thiét ké

1a-19,1 m so vé&i mit dat ty nhlen Xuyén qua cac 16p dat:
- Lop sét pha, déo mém: 0+ 3,2 m

- Lop sét pha, nhdo: 3,2+ 9,5m

- Lop sét, déo cung: 9,5+ 17,1 m
- Lop cat tho, chat: 17,1+ 19,1 m
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Viéc bd tri san bai dé vat liéu va dung léu 1an tam cho cdng trinh trong thoi
gian ban dau ciing twong ddi thuan tién vi dién tich khu dat kha rong so véi mat
bang céng trinh.
8.2.3. Tai nguyén thi cong:

- bién phuc vu cho thi cdng lay tir hai nguon:
+ L4y qua tram bién thé cua khu vuc.
+ Str dung may phat dién dy phong.

- Nudéce phuc vu cho cong trinh:
+ Puong cap nudc lay tir hé thong cip nude chung cua khu.
+ Puong thoat nudc dugc thai ra duong thoat nude chung caa thanh phé.

8.2.4. Thei gian thi céng:

8.3. Bién phap thi cong ngam:
8.3.1. Ldp bién phéap thi céng ép coc BTCT:

8.3.1.1. Tinh toan khéi lwong coc thi cong:

- Tiét dién coc: 35 x 35 cm

- Chiéu dai coc: 18 m. Gom 3 doan coc 1 doan C1 va 2 doan C2

- Cao do mii coc: 19,1 m so véi cbt tu nhién
- Cao d6 dau coc: 1,1 m so véi ¢t tu nhién

- Khoang céch cac coc bd tri nhu ban vé mat bang dai giang mong
- S6 lugng coc: 672 chiéc 6m ( 224 chiéc C1 va 448 chiéc C2)
- Bé tdng c6 cap d6 bén chiu nén B25 ( twong tng v4i mac bé tong 300# )

Duwa vao s liéu dau bai cho dd dugc thé hién trén mat bang ludi coc ta co:

TT Ténmong | So6 luong Sococ/l | Chiéudai 1 | Tong chiéu

moéng(cai) | mong(coc) coc(m) dai(m)

1 Mong M1 12 6 18 1296
2 Maéng M2 5 15 18 1350
3 Maéng M3 1 25 18 450
4 Mong M4 2 13 18 468
5 Mong M5 2 9 18 324
6 Mong M6 2 4 18 144
Tong (224 chiéc) 4032
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Hinh 8.3.1.Mit béng dinh vi lwéi coc

8.3.1.2. Chon phuong phap ép coc:

Hién nay c6 2 phuong phap ép coc: Néu ép coc xong méi xay dung dai coc,
va két cau bén trén goi 1a phuong phap €ép trudc. Con néu xay dung dai trude dé san
cac 16 cho sau do ép coc qua 16 cho nay goi 1a phuong phap €p sau, phuong phéap ép
sau ap dung trong cdng tac cai tao, xay chen trong diéu kién mit bang xay dung
chat hep.

Trong diéu kién cong trinh xay dung cia ta duoc tién hanh tir dau nén ta sir
dung phuong phap ép trudc.

06 66
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Trinh ty thi cong: Ha timg doan coc vao trong dat bang thiét bi ép coc, cac
doan coc duoc ndi véi nhau bang phuong phap han. Sau khi ha doan coc cudi cung
vao trong dat phai dam bao cho mili coc ¢ do sau thiét ké.

*) C4c yéu cau ki thuat d6i véi viéc han néi coc:

- Bé mit bé tdng ¢ dau 2 doan coc ndi phai tiép xtc khit, truong hop tiép xdc
khong khit phai c6 bién phap chen chat.

- Khi han coc phai str dung phuong phép "han leo" (han tir dudi 1én trén) doi
V6i cac duong han dung.

- Kiém tra kich thudc duong han so véi thiét ké.

- Buong han ndi cac doan coc phai ¢é trén ca 4 mit coc. Trén mdi mat chiéu
dai duong han khong nhé hon 10 (cm).

Coc tiét dién vudng 0,35x 0,35(m) chiéu dai coc 1a 18m gém 3 doan coc co
ban:

+ Mot doan coc c6 mili nhon dé dé xuyén (coc C;) c6 chiéu dai 6 (m).

+Poan coc 2 dau bang (coc Cy) co do6 dai 6,0 (m).

Coc thiét ké s& gom c6 2 doan: 1 doan C, va doan C,

*) Céc yéu cau k¥ thuat ddi vai cac doan coc ép:

- Cét thép doc cuia doan coc phai han vao vanh thép néi theo ca hai bén cua
thép doc va trén sudt chiéu cao vanh.

- Vanh thép néi phai thang, khong duoc vénh, néu vénh thi d6 vénh caa vanh
thép ni phai <1%.

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

- Truc coc phai thang goc va di qua tam tiét dién coc mat phang bé tong dau
coc va mat phang cac mép cua vanh thép ndi phal trung nhau, cho phép mit phang
bé tong dau coc song song va nhd cao hon mat phang vanh thép néi < 1 (mm).

- Chiéu day cua vanh thép ndi phai > 4 (mm).

*) Lua chon phuong an thi cong coc ép:

Viéc thi cdng ép coc ¢ ngoai cong trudng co nhiéu phuong an ép, sau day 1a
hai phuong 4n ép pho bién:

**) Phuong 4n 1:

Tién hanh dao hé moéng dén cao trinh dinh coc, sau d6 mang may moc, thiét
bi ép dén va tién hanh ép coc dén do sau can thiét.

- Uu diém:

+ Pao hdé méng thuan loi, khdng bi can tré boi cac dau coc.

+ Khong phai ép am.

- Nhuge diém:

+0 nhitng noi c6 muc nuwdc ngam cao, viéc dao hé mong trude roéi mai thi
cong ép coc kho thuc hién duoc.

+ Khi thi cong ép coc ma gap troi mua thi nhat thiét phai ¢ bién phap bom
huat nuéc ra khoi hé moéng.

+ Viéc di chuyén may mac, thiét bi thi cong gap nhiéu kho khan.

+ Véi mat bang khong rong rii, xung quanh dang ton tai nhitng cong trinh thi
viéc thi cong theo phuong 4n nay gap nhiéu kho khan 16n, d6i khi khong thuc hién
duoc.

=>Két luan:
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Phuong 4n nay chi thich hop véi mit bang cong trinh rong, viéc thi cong
maéng can dao thanh ao.

**) Phuong an 2:

Tién hanh san phang mit bang dé tién di chuyén thiét bi ép va van chuyén
coc, sau d6 tién hanh ép coc theo yéu cau can thiét bi. Nhu vay dé dat duoc cao
trinh dinh coc can phai ép &m. Can phai chuan bj cac doan coc dan bang thép hoic
bang bé tdng cét thép dé coc ép duoc toi chiéu sau thiét ké. Sau khi ép coc xong ta
s& tién hanh dao dat dé thi céng phan dai, hé gidng dao coc.

- Uu diém:

+ Viéc di chuyén thiét bi ép coc va van chuyén coc cd nhiéu thuan lgi ké ca
khi gap troi mua.

+ Khéng bi phu thudc vao mue nudc ngam.

+ Tdc d6 thi cdng nhanh.

- Nhuoc diém:

+ Phai dung thém cac doan coc dan dé ép am, c6 nhiéu kho khan khi ép doan
coc cudi cling xuéng dén chiéu sau thiét ké.

+ Cong tac dao dat hé méng kho khin, phai dao tha cong nhiéu, kho co gidi
hoa.

+ Viéc thi cong dai coc va giang mong kho khin hon.

=>Két luan:

Viéc thi cong theo phuong phap nay thich hop véi mit bang thi cong hep,
khoi ugng coc ép khdng qué 16n.

Can ctr vao uu diém, nhuge diém cua 2 phuong an trén, cin cir vao mat bang
cong trinh thi cong la nho thi ta chon phuong an 2 dé thi cong ép coc.

Dung 2 may ép coc thuy luc dé tién hanh. So do ép coc xem trong ban vé
thi cong ép coc. Coc duoc ép am so véi cot ty nhién - 1,1 m.
8.3.1.3. Tinh toan thiét bi ép coc:

*) Chon kich ép:

Pé dua coc xudng do sau thiét ké coc phai qua céc tang dia chat khac nhau.
Ta thay coc mudn qua duoc nhiing dia ting d6 thi luc ép coc phai dat gié tri:

P> K. P,

Trong do:

P.-Luc ép can thiét dé coc di sau vao dat nén ti o sau thiét ké.

K- Hé sb phu thudc vao loai dat va tiét dién coc, céat hat thd co K = (2 - 2,2)

P.: Tong stc khang tic thoi caa dat nén, P, gdm 2 phan:

+ Phan khang miii coc (Py,)

+ Phan ma sét cta coC (Pps)

- Nhu vay dé ép duoc coc xubng chiéu sau thiét ké can phai c6 mot lyc thang
dugc lyc ma sat mat bén cia coc va pha v dugc cau cau tric cua I6p dat dudi miii
coc. Pé tao ra luc ép coc ta co: trong luong ban than coc va luc ép bang kich thuy
luc, luc ép coc cha yéu do kich thuy luc gay ra.

- Theo két qua cua phan thiét ké méng coc ta co:

Pc=P4=71,75T

- Bé dam bao cho coc duoc ép dén do sau thiét ké, luc ép ciia may phai thoa
man diéu kién

Peo> 1,4xP, = 2 x71,75 = 1435 (T).
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- Theo két qua cua phan thiét ké méng coc ta co:

Py=220,49T
=> P¢,< P, =220,49T
- Nhan xét:

+ Do dic diém dija chat céng trinh: Lop cat thd chat xuét hién tai cao trinh -
17,1 m so Vi cdt tu nhién.

+ Theo thiét ké mong coc ép, chiéu dai coc ép 1a 18m, chiéu dai doan coc
nam trong 16p dat cat thd chat la 2m.

+ Khi ép coc nén huy dong tir (0,7 - 0,8 ) luc ép tbi da.

=>Tu d6 ta chon kich ép thuy luc hanh trinh 2 piston c6 ma hiéu DG-200
(Nhat Ban) cé cac thong sé k§ thuat:

+ Lyc ép ti da: 200T

+ Puong kinh xilanh: D = 300mm

+ Bom dau ap luc: 120 kg/cm?

+ Ap ké 0 + 600 at

+ Luong dau can thiét: 5,6l

+ Hanh trinh 16n nhat: 500mm

+ Trong lugng: 180kg

*) Chon giéa ép:

+ Chiéu cao gié ép: 6m

+ Chiéu dai cua dé bé ép: 10,6m

+ Chiéu rong cua dé bé ép: 3m

+Giadococ: 6x0,4x0,4m

*) Tinh toan chéng lat cho gié ép, sb lugng qua ddi trong bé tong:
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Theo truong hop ép cac coc bién trong mong, gia ép di chuyén khoi vi tri
trong tdm ctiia mong 1 khoang 16n nhat d = 105cm. Dudi tc dung cua phan luc dau
coc s& xuat hién mé men lat tac dung 1én gia ép. Trong luong cua ddi trong phai
dam bao cho gia khong bi lat dudi tac dung cia moé men lat nay.

- Theo diéu kién chéng nhé:

Q=P =10045T
- Theo diéu kién chdng lat:
Mglu— Mlat
+ Klem tra chong lat quanh diém A:
Mygiz = (8,25 + 1,8).Q/2
Mz = (4 +1,8).Pgp

=>(8,25+1,8).Q/2 > (4 + 1,8).P¢,

2.4+18.P, _2.4+18.10045

=>Q> = =11595T
8,25 + 1,8 8,25 + 1,8
+ Kiém tra chéng lat quanh diém B:
Mgiz = 1,5.Q
Mlét = 2,15.Pép

=>15.Q >2,15.P¢,
0> 215.F, _ 215.10045 _ 000
15 15
Vay Q =max ( 115,95T ; 143,98T ) = 143,98 T
Ta chon loai di trong 3 x 1 x 1 (m)
=> S6 luong qua ddi trong bé tong:
143,98 _
>
7,5
Chon s6 luong ddi trong 1a: 20 qua ddi trong loai 3 x 1 x 1 (m) chia déu mdi
bén la 10 qua.
*) Chon can truc ty hanh:
- Khi cau lap coc:
+ Chiéu cao ndng moc cau yéu cau Hy:
Hye = hegp + htreo buoc + Ngiggp = 1,5+ 1,5+ 6 =9m
+ SUC truc yéu cau Qy:
ch—choc—ll 1,8375 =2,02T
+ Chiéu dai tay can truc yéu cau Lye:

L= Dol - 915 7 26m
Sinx sin75

Trong d6: goc nang vét 16n nhat o = 75°
+ D9 vuon tay can yéu cau Ry:

Ryc = Lyc . COSa +1'=7,76 . cos75° + 1,5 = 3,51m
Trong d6: r - Khoang an toan, r=1+1,5m
=>Hyo = 9M ; Qye = 2,02 T; Ly =7,76m ; Ry = 3,51m

- Khi cau déi trong:

+ Chiéu cao ndng moc cau yéu cau Hy:

Hye = Negp + Nireo buge + Nagirong = 1,5+ 1,5 +4 =7m

=>
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+ Stc truc yéu cau Q.
QVC n. Qdol trong — =11.7, 5 =825T
+ Chiéu dai tay can truc yéu cau L

L= Dol o 7215 g ggr
sina sin75
Trong do: goc nang vat Ion nhét o = 75°
+ Do vuon tay can yéu cau Rye:
Rye = Lyc . COSaL + 1 =5,69 . cos75° + 1,5 = 2,97m

Trong d6: r - Khoang antoan, r=1+15m

—>Hyc =7m;Qy=825T; Ly =5,69m; Ry =2,97m
- Dua vao 50 tay chon may ta chon can truc phu hop cho ca khi cau lap cot, di

chuyén gié ép va cau déi trong, ta chon can truc tu hanh banh 16p ma hiéu: KC-
4361(K161) cua Lién X6 cii co cac thong sb Ky thuat sau:
+ Trong lugng: 23T
+ Kich thuodc: 14 x 3,15 x 3,93 m
+ Van tc di chuyén max/min: 3-18km/h
+ Strc nang 16n nhat: 16T khi c6 chan chéng
9T khi khéng c6 chan chong.

+ Tam véi min/max: 3,8/10 m
+ Do cao nang ha 16n nhat: 10m
+ Tdc d6 nang ha cau: 0 - 20,04 m/phdt.
+ Tdc d6 quay cua ban quay: 0,4 - 1,8 vong/phut.
+ Chiéu dai can: 10,5m
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Hinh 8.3.3.Miit cit thi cong ép coc
8.3.1.4. T6 chuc thi cdng ép coc:
*) Thoi gianthi céng coc.
- Tong s6 coc can thi cong la: 672 chiéc ( 224 chiéc C1 va 448 chiéc C2)
- Tong chiéu dai coc can ép tinh ca coc ép am: 4032 + 224.1,1 = 4278,4 m
Theo dinh miac XDCB 1776/2007 thi dé ép 100m coc tiét dién 35x35 cm
gom ca cong van chuyén,lap dyung va dinh vi can 5,97 ca may
Do d6 s6 ca can thiét dé thi cong hét sé coc cua cdng trinh:
4278,4.597 _ 55 42ca
100
Sir dung 2 may ép lam viéc 4 ca mdi ngay.

255,42

S6 ngay can thiét la: ~64ngay.

*) B6 tri nhan lyc:

S6 ¢6ng nhan lam viéc trong mot ca may gom c6 6 ngudi,trong d6 ¢ 1 ngudi
lai cau,1 ngudi didu khién may ép,2 ngudi didu chinh,2 nguoi lip dung va han néi.

Tong sb6 nhan cong st dung trong ngay 1a 2.6 = 12 ngudi cho 2 may ép coc
lam viéc 4 ca mdi ngay.

* 5o dd ép coc.
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Hinh 8.3.5. So' d6 ép coc trén mit bang cdng trinh

*) Trinh tu thuc hién thi cong ép coc:

a. Cong tac chuan bi:

- Chuén bi tai ligu:

+ B40o cdo khao sat dia chat cong trinh, cac biéu d6 xuyén tinh, ban do cac
cong trinh ngam.

+ Mt bang b tri mang ludi coc caa cdng trinh.

+ H0 so thiét bi ép coc.

+ Ho so k¥ thuat vé san xuat coc.

+ Lyc ép gigi han tdi thiéu yéu cau tac dung vao coc dé chiu suc tai du tinh.

+ Chiéu dai ti thiéu cua coc ép theo thiét ké.

+ Xac dinh vi tri, danh dau tim coc.

- Kiém tra kha niang chiu lyc cua coc.

+ Truéc khi ép coc dai tra, phai tién hanh ép dé lam thi nghiém nén tinh coc
tai nhimg diém co6 diéu kién dia chat tiéu biéu nham lya chon dung dan loai coc,
thiét bi thi cong va diéu chinh d6 an thiét ké.

+ Sb luong coc can kiém tra véi thi nghiém nén tinh tir ( 0,5% - 1% ) tong sb
coc ¢ép nhung khong it hon 3 coc.

®

100
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+ Téng sé coc kiém tra 1a: 224 . 0,01 = 2,24 coc => Lay s6 coc kiém tra la 3
coc.

b. Quy trinh ép coc:

- Van chuyén va lap giap thiét bi ép coc vao vi tri ép dam bao an toan.

- Chinh mdy ép sao cho duong truc cua khung may, truc cua kich, truc cua
coc thang dang va nam trong cung 1 mat phang vudng goc véi mat phang chuan
nam ngang ( mat phang chuan dai coc ), d6 nghiéng khong duoc vuot qué 0,5%.

- Truéc khi cho may van hanh phai kiém tra lién két c6 dinh may, tién hanh
chay thtr, kiém tra tinh 6n dinh cua thiét bi ép coc ( bao gom chay khong tai va cé
tai),

- Cit nguén dién vao may bom thuy luc, dua may bom dén vi tri thuan tién
cho viéc diéu khién.

- N&i rac thuy luc va ric dién may bom thuy lec cho may hoat dong, diéu
khién cho khung may xudng vi tri thap nhét.

- Cau coc va tha coc vao trong khung dan va diéu khién coc thoa méan cac yéu
cau da néu & phan trén.

- biéu khién may ép, tién hanh ép coc.

c. K§ thuat ép coc va han ndi coc:

- Ep doan coc C1 (doan coc c6 miii)

+ DPoan coc C1 phai duoc lap dung can than, can phai can chinh chinh xac dé
tryc cua coc tring voi phuong nén cua thiét bi ép, va di qua diém dinh vi coc, do sai
léch tam khong qué 16n lem. Pau trén caa doan coc C1 phai dugc gan chit vao
thanh dinh hudng cua khung may.

+ Khi thanh chét tiép xGc chit véi dinh coc thi diéu khién van ting ap luc
dau. Trong nhiing gidy dau tién &p lyc tang 1én cham, déu dé doan coc C1 cam vao
dat 1 cach nhe nhang, toc do xuyén khéng 16n hon lem/sec. Vi nhitng l6p dat phia
trén thuong chtra nhiéu di vat nho tuy coc ¢ thé xuyén qua nhung dé bi nghiéng
chéch. Khi phat hién thiy nghiéng phai dirng lai va can chinh ngay.

+ Khi chiéu dai con lai cia doan coc ép cach mat dat 0,5m thi dung lai dé
ndi, lap doan C2 khong c6 mii.

- Lap, ndi va ép doan coc C2 khong c6 mili.

+ Trudc khi ldp ndi can kiém tra bé mat 2 dau caa doan coc C2 ( doan coc
khong miii ), phai sua cho that phang. Kiém tra cac chi tiét méi ndi va chuan bj may
han.

+ DUNg can truc cau lip doan coc C2 vao vi tri ép, can chinh dé duong truc 2
doan coc C2, C2 tring voi phuong nén cua thiét bi ép do nghiéng cua doan coc C2
khéng qua 1%.

+ Gia tai 1én dau coc 1 lyc sao cho &p luyc ¢ mat tiép xtc khoang 3 + 4 (
kG/cm? ) dé tao tiép xUc giit bé mat bé tdng cua 2 doan coc. Néu bé tdng mit tiép
xuc khong chat thi phai chén chat bang cac ban thép dém sau d6 mai tién hanh ndi
coc theo quy dinh cua thiét ké. Trong qua trinh han phai gitt nguyén luc tiép xuc dé
tranh hién tugng bo coc.

+ Khi da ndi xong kiém tra chat lugng mdi ndi han mai tién hanh ép doan
coc C2. Tang dan &p luc nén dé may co thoi gian tao du lyc ép thing luc ma sat va
lwc khang xuyén ctia mili coc.
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+ Piéu chinh dé thoi gian dau doan coc C2 di siu vao 10ng déat voi tde do
xuyén khong qua 1 cm/sec. Khi doan coc C2 chuyén dong déu méi ting toc do
xuyén nhung khong qua 2cm/sec.

+ Khi luc ép ting dot ngot tire 13 mii coc da gap phai dat cing hon ( hoic di
vat cuc b ) khi d6 can giam luc nén dé coc c6 thé xuyén duoc vao 16p dét cing hon
( hoac kiém tra dé c6 bién phap xu ly thich hop ) va giit dé luc ép khong vuot qua
gia tri toi da cho phép.

+ Sau khi €p xong doan coc C2 tién hanh 13p ndi va ép doan coc C2 tht 2 V6i
cac budc glong nhu khi ndi va ép doan coc C2 thtr nhét.

+ Cubi cuing lap va ép doan coc ép am dé dua coc xudng do xau thiét ké. coc
ép am duogc lam tur cac thép goc va thép ban han véi nhau.

- Két thdc cong viéc ép xong 1 coc:

Coc duoc coi nhu ép xong khi thoa mén 2 diéu kién sau:

+ Chiéu dai coc duoc ép dén do sau vao trong long dat dai hon chiéu dai téi
thiéu do thiét ké quy dinh.

+ Luc ép vao thoi diém cudi cung dat tri s6 thiét ké quy dinh trén suét chiéu
sau xuyén > 3d = 1,05 (m), trong khoang d6 téc d6 xuyén < 1cm/sec.

d. Ghi chép theo dai luc ép theo chiéu dai coc.

- Ghi lyc ép coc dau tién:

+ Khi miii coc dd cim sau vao dat 30+50 (cm) thi ta tién hanh ghi cac chi sb
lyc dau tién. Sau d6 cir mdi 1an coc di sau xudng 1(m) thi ghi luc ép tai thoi diém d6
vao s6 nhat ky ép coc.

+ Néu thay dong ho tang 1én hay giam xudng dot ngot thi phai ghi vao nhat
ky thi cong d6 sau va gia tri luc ép thay doi noi trén. Néu thoi gian thay ddi luc ép
kéo dai thi nging ép va bao cho thiét ké biét dé co bién phéap xt Iy.

- S6 nhat ky ghi lién tuc cho dén hét @6 sau thiét ké. Khi luc ép tac dung Ién
coc ¢6 gid tri bang 0,8P & max thi can ghi lai ngay d¢ sau va gid tri do.

- Bat dau tir d6 sau c¢6 ap lyc T = 0,8P ¢ ép max =0,8x160 = 128 (T) ghi chep luc
ép tac dung 1én coc (ing vai tirg do sau xuyén 20 (cm) vao nhat ky. Ta tiép tuc ghi
nhu vay cho tgi khi ép xong mot coc.

- Sau khi ép xong 1 coc, dung can cau dich khung dan dén vi tri mai cua coc
(da danh dau bing doan go chén vao dét), c6 dinh lai khung dan vao gia ép, tién
hanh dua coc vao khung dan nhu trudc, cac thao tac va yeu cau ky thuat glong nhu
d3 tién hanh. Sau khi ép hét s coc theo két cau cua gia ep, ding can truc cau cac
khdi dbi trong va gla ép sang vi tri khac dé tién hanh ep tiép. Kich thudc cua gia ép
chon sau cho vé&i méi vi tri caa gia ep ta ¢p xong dugc s6 coc trong 1 dai.

- Ctr nhu vay tién hanh dén khi ép xong toan bo coc cong trinh theo thiét ké

e. C4c su ¢b xay ra khi dang ép coc:

- Coc bi nghiéng léch khoi vi tri thiét ké:

~ + Nguyeén nhan: Gdp chuéng ngai vat, mili coc khi ché tao c6 do vat khong
deu.

+ Bién phap xu Ii: Cho ngung ngay viéc €p coc va tim hiéu nguyén nhan, néu
gap vat can cé the dao pha bo, néu do miii coc vat khong déu thi phai khoan dan
huéng cho coc xudng dung hudng.

- Coc dang ép xudng khoang 0,5 dén 1 m dau tién thi bi cong, xuat hién vét
nirt gdy & vung chan coc.
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+ Nguyén nhan: Do gap chudng ngai vat nén luc ép lon.

+ Bién phap xur Ii: Cho dirng ép, nhé coc v& hodc gy, thaim do di vat dé
khoan pha bo sau d6 thay coc méi va ép tlep

- Khi ép coc chua dén do sau thiét ké, cach d6 sau thiét ké tir 1 dén 2 m coc
d3 bi chdi, c6 hién twong bénh ddi trong gay nén su nghiéng léch lam gay coc.

Bién phap xu li:

+ Cét bo doan coc gay.

+ Cho ép chén bd xung coc méi. Néu coc giy khi nén chua sau thi co thé
dung kich thuy luc dé nhd coc I1&n va thay coc khac.

- Khi lyc ép vira dén trj s6 thict ké ma coc khdng xudng nita trong khi d6 luc
ép tac dong 1én coc tlep tuc tang vuot qua Pep max thi trude khi dung ép coc phai nén
ép tai do sau do tir 3 den 5 1an véi luc ép do.

Khi da ép xudng do sau thiét ké ma coc chua bi chdi ta van tiép tuc ép dén
khi gap do chéi thi lac d6 méi dung lai. Nhu vay Chleu dai coc sé bi thiéu hut so V6i
thiét ké. Do d6 ta s& bé tri d6 thém cho doan coc cudi cung.

h. An toan lao dong trong thi cdng ép coc:

- Cac qui dinh vé an toan khi cau lip.

- Phai c¢6 phuong 4n an toan lao dong dé thuc hién moi qui dinh vé an toan
lao dong c6 lién quan (huan luyén cong nhan, trang bi bao ho, kiém tra an toan cac
thiét bi, an toan khi thi cng coc).

- Can chu ¥ dé hé neo git thiét bi dam bao an toan trong moi giai doan ép.

- Khi thi cdng coc can chi y nhét 1a an toan cau lip va an toan khi ép coc &
giai doan cudi cua nd. Can chd y vé toc do tang ap luc, vé déi trong tranh kha ning
c6 thé gdy mat can bang dbi trong gay lat rat nguy hiém.

- Khi thi cdng ép coc can phai huéng dan cong nhan, trang bi bao ho, kiém
tra an toan céc thiét bi phuc vu.

- Chap hanh nghiém chinh ngat quy dinh an toan lao dong vé str dung, van
hanh may ép coc, dong co di¢n, can cau, may han di¢n cac hé toi, cap, rong roc.

- Cac khoi doi trong phai dugc chdng xép theo nguyén tac tao thanh khoi on
dinh. Khong duoc dé khi ddi trong nghiéng, roi, d6 trong qua trinh thir coc.

- Phai chap hanh nghiém ngat quy ché an toan lao dong ¢ trén cao: Phai c6
day an toan, thang sat 1én xuéng...
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8.3.2. Ldp bién phdp thi cong dao dit:
8.3.2.1. Lwa chon phuong 4n dao dat:

*) Phuong 4n dio hoan toan bang thu cong:

- Thi cong dat thu cong la phuong phap thi cong truyen thong Dung cu dé
lam dt 1a dung cu ¢ truyén nhu: xéng, cudc chim, néo cat dat... Bé van chuyén dat
ngudi ta diing quang ganh, xe cit kit 1 banh, xe cai tién...

- Theo phuong 4n nay ta s& phai huy dong 1 sé lugng rat 16n nhan luc, viéc
dam bao an toan khdng tbt, d& gay tai nan va thoi gian thi cong kéo dai. Vi vay, day
khéng phai 1a phuong an thich hop vai cong trinh nay.

*) Phuong 4n dio hoan toan bang may:

- Viéc dao dat biang may s& cho ning suét cao, thoi gian thi céng ngan, tinh
co gi6i cao. Khéi lwong dit dao duoc ra 1on nén viéc dung may dao 1a thich hop.
Tuy nhién ta khong thé dao duoc téi cao trinh day dai vi vudng dau coc. Vi vay,
phuong an dao hoan toan biang may ciing khong thich hop.

=> Tur nhiing phan tich & trén ta di dén lya chon:

- Pao hoan toan bang may t4i cao trinh trén dau coc 10cm, phan con lai s&
tiép tuc dao bang may nhiing khu vuc ngoai dai coc nhung thudc pham vi hd dao,
khu vuc coc coc s& dao bang thu cong, sira hé méng bang thi cong.

- Khéi lugng dat dao 1én 1 phan sé giit lai dé nay Iap hé mong, con lai dugc
ché di bang xe 6 to.

- Phuong 4n dao dat két hop gitra co giéi va thu céng s& giam téi da thoi gian
thi cong va tao diéu kién cho phuong tién di lai thuan tién khi thi céng.

Vay lua chon phuong an:

+ Pao ao bang may téi trén dinh coc 10cm: Hy;, = 1,0m

+ Pao may két hop thii céng phan phia dudi do sdu dao: Hg, = 0,7m
8.3.2.2. Thiét ké hé dao:

-Day hd dao nam trong 16p sét pha,chiéu sau dao 1,7 m,hé s6 déc 1a

1/m=H/B=0,67 = B=1,7x0,67~1,1m

Pé thuan tién thao tac khi thi céng va gia cong lap dung,thdo d& van
khubn,tir mép bé tong 16t mong dao mo rong vé cac phia khoang cach e=50cm nhu
hinh vé
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“Hinh 8.3.7. Mit biing hé dao

8.3.2.3. Tinh toan khéi lugng dat dao:
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Hinh 8.3.8. md hinh hé dae
Trong do:
-H: chiéu cao khdi dao
-a,b: kich thuéc chiéu dai, chiéu rong day hé dao.
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-¢,b: kich thuéc chiéu dai, chiéu rong miéng hé dao.

*) Khéi luong dit can dao:

7>
&)

- Khéi luong dat V, (tir truc A dén truc F):
+ Ta dao ao xudng cét -1,1 so vai cbt mit dat ty nhién nhu hinh vé:
Hs=1,1m
e=50cm=0,5m
a=55,096 m
b=21,196 m
c =55,096 + 2.0,712 = 56,52 m
d=21,196 +2.0,712=22,62 m
+ Thé tich dat dao dugc tinh toan theo cong thuc:

Y :%.[a.b+(d 1 b).(c+a)+cd]

\4:%.[55,096.21,196+ 55,096 +56,52 . 21,196 +22,62 +56,52.22,62

V; =1345,09 m’ ,
- Khoi lugng datho mongM®6 (2 ho mong) ¢6 kich thude: 1,8 x 1,8m
Tinh ca véi bé tong 16t (2 x 2m)

76 )
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Hinh 8.3.9. hé méng M6

Chiéu sau dao hé mong la H=1,7m.
Chiéu dai va chiéu rong mat day:
a=a,+2e=2+2.0,5=3m
b=b,+2e= 2+2.0,5= 3m
Chiéu dai va chiéu rong mat trén:

c=a+2B=3+2.1,1=5,2m

d=b+2B=3+2.1,1=5,2m.
Thé tich 1 hé dao méong M1

HMH‘\‘H‘\‘HWH‘\‘H‘\‘HMH‘\
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V:%. ab+(a+c).(b+d)+cd

Y, _% 3.3+ (3+5,2).(3+5,2)+5,2.5,2 = 29,26m>

C6 2 hé dao:
=>V,=2.29,26 = 58, 52m
- Khéi lugng dat dao glang mong hién trudc nha:
+Khéi luong dao giang bang may duoc tinh theo cong thic:
ng—l—tb S
Trong dé: S - La dién tich mat cat ngang hé giang
S=(2,924+1,5).1,1/2=2 ,43 m*
Duwa vao mat cit mong ta c6: L= 2.3,202+3,792 = 10,196 m
= Vgm=10,196.2,43 = 24,78 m? ,
- Khoi lugng dat dao ho mongM1(11 ho mong) cé kich thudc: 2 X 2,8m
Tinh ca vai bé tong 16t ( 3 x 2,2m)
3976
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4

3476
8& 3200 i
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‘ , Hinh 8.3.10. hé méng M2

Chi€u sau dao ho mong la H=0,6m.
Chieu dai va chiéu rong mat day:
a=a,+2e=3+2.0,5=4m
b=b, +2e= 2,2 +2.0,5= 3,2m
Chiéu dai va chiéu rong mat trén:

c=a+2B=4 +2.0,388=4,776m

d=b+2B= 3,2 +2.0,388= 3,976m.
Thé tich 1 ho dao méng M1

V3:%. ab+(a+c).(b+d)+cd

fo'e]
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ngo;;, 43,2+ (4+4,776).(3,2 +3,976) + 4,776.3,976 =9,48m°

C6 11 hé dao:
=>V,= 11.9,48= 104,28m".

- Khéi lugng dat daohd mongM2 (3 hé moéng) cé kich thudce: 6,4 x 2,8m
Tinh ca véi bé tong 16t (6,6 x 3m)

8376
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bbb b b b bea B Bea e e Bl |
84 4000 89
4776 )

Hinh 8.3.11. hé méng M2

Chiéu sau dao hé moéng 1a H=0,6m.
Chiéu dai va chiéu rong mat day:
a=a,+2e=6,6+2.0,5=7,6m
b=b,+2e= 3+2.0,5= 4m
Chiéu dai va chiéu rong mat trén:

c=a+2B= 7,6 +2.0,388=8,376m

d=b+2B=4 +2.0,388=4,776m.
Thé tich 1 hé dao méng M2

V4:%. ab+(a+c).(b+d)+cd

v4:0’—66. 7,6.4+ (7,6 +8,376).(4 + 4,776) +8,376.4,776 = 21,06m°

C6 3 hé dao:
=>V,= 3.21,06= 63,18m>,
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- Khéi luong dat dao hd méng gom M3 va M1(1 hé méng) cé kich thuéc:

+0.000
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Hinh 8.3.12. hé méng gom M1 va M3

Chiéu sau dao hé méng 1a H=0,6m.

Chiéu dai va chiéu rong mat day:

a=a,+2e=13,01+2.0,5= 14,01m

b=b,+2e=4,79+2.0,5= 5,79m

Chiéu dai va chiéu rong mat trén:
c=a+2B=14,01+2.0,388=14,786m
d=b+2B=5,79+2.0,388=6,566m.

Thé tich 1 hb dao khbi mong gomM3 va M1:

VS:%. ab+(a+c).(b+d)+cd

0,6

Vg=-. 14,015,79-+(14,01+14,786).(5,79 + 6,566) +14,786.6,566 = 45,87m°

C6 1 hd dao:



74

=>V;= 1.45,87= 45,87Tm°,

- Khéi lugng dit dao hd méng méng gom M4, M2 va M5(2 hé méng) c6 kich
thudc: 12,81 x9,6 m

Tinh ca véi bé tong 16t: 13,01 x 9,8 m
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‘ Hinh 8.3.13. hé méng gom M2, M4 va M5
Chiéu sau dao ho mong la H=0,6m.



Chiéu dai va chiéu rong mat day:
a=a,+2e=13,01+2.0,5= 14,01m
b=b,+2e=9,8+2.0,5= 10,8m
Chiéu dai va chiéu rong mat trén:
c=a+2B=14,01+2.0,388=14,786m

d=b+2B=10,8+2.0,388=11,576m.
Theé tich 1 ho dao khoi méng gomM4, M2 va M5:

VG:%. ab+(a+c).(b+d)+cd

0,6

Vo==r> 14,01.10,8 + (14,01+14,786).(10,8 +11,576) +14,786.11,576 = 96,68m

C6 2 hé dao:
=>V,= 2.96,68= 193,36m".
- Trir thé tich dau coc chiém chd (V) :
V;=224.0,35.0,35.0,6 = 16,46 m°
=> Téng khdi luong dat dao:
Vd = Vl + V2+ng +V3+ V4 + V5 + V6 - V7
V4= 1345,09+ 58,52+24,78+104,28 + 63,18 + 45,87+ 193,36 - 16,46
V4 =1818,62 m®
*) Khu vyec c6 coc ( thudc pham vi dai mong )
Bing8.3.1. Bing tinh khéi lwgng dao dat thii cong
( chwra trir thé tich dau coc chiem cho )

S6 lugng | [Sich thude | Chieu €80 | s i g
A . mong tinh dao thu \
TT | Tén modng mong , . A dao
(cai) ca BT lot cong (m°)
(m) (m)
1 | Mobng M1 12 3x2,.2 0,7 55,44
2 | Mobng M2 5 6,6 X 3 0,7 69,3
3 | Mobng M3 1 9,65 x 4,79 0,7 32,36
4 | Mbng M4 2 7,18 x 3,8 0,7 38,2
5 | Mdng M5 2 4,1x4 0,7 22,96
6 | Mong M6 2 2X2 0,7 5,6
Tong 223,86

76

3



- Khéi luong dit dao thu cong ( chua trir thé tich du coc chiém chd )
V, = 223,86 m®
- Trir thé tich dau coc chiém chd (V,) :
V,=224.0,35.0,35.0,6 = 16,46 m®
=> Khéi luong dét dao thu cong:

Vi =V;-V,=22386-16,46 =207,4m’
=> Khéi luong dat dao bang may:
Vi = Vg - Vi = 1818,62 - 207,4 = 1611,22 m°

8.3.2.4. Tinh toan khdi lugng dat dap:

Bang8.3.2. Bang tinh khéi lwong bé tdng mong

Loai

Loai

Chiéu

77

.. Rong 3 2 3
cdng tac | mong,tuong | day(m) Dai (m) (m) V(m?) | Tong(m’)
M1(12 céi) 0,1 3 2,2 7,92
M2(5 cai) 0,1 6,6 3 9,9
Bélt,ftmg M3(1 céi) 0,1 965 | 479 | 462
4]
mong, | MA4(2 céi) 0,1 7,18 3.8 5,46 41,18
giang ;
méng, M5(2 Cé.l) 0,1 4,1 4 3,28
M6(2 cai) 0,1 2 2 0,8
Giang Gn, 0,1 183,9 0,5 9,2
M1(12 céi) 1,1 2,8 2 73,92
M2(5 cai) 1,1 6,4 2,8 98,55
Bé tong M3(1 cai) 1,1 9,45 4,59 47,71
Mong. 1 M4(2 cai) 1,1 6,98 36 | 5528 | 361,58
giang
maong, M5(2 céi) 1,1 3,9 3,8 32,6
M6(2 céi) 1,1 1,8 1,8 7,13
Giang G, 0,6 193,3 0,4 46,39
Bang8.3.3. Bang tinh khéi lwgng bé tdng chan cét, 16i cieng
(tir mit méng dén cét mit dat tw nhién -0,300)

Loai . .. ~. | Chiéu .. RoNg 2
cong tc Loai cdt, 16i day(m) Dai (m) (m) V(m3) | Tong(m3)
Bé tong Cot C1
chan cot. (13 cai) 0,5 0,65 0,4 1,69 5,26
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161 cing Cot C2
(14 céi) 0,5 0,55 0,4 1,54
Cotcs 0,5 04 | 022 | 009
(2 céi)
CotC4
(4 cai) 0,5 0,3 0,14
Cot €5 0,5 0,4 04 | 016
(2 céi)
Loi 0,5 14,92 0,22 1,64
Bing8.3.4. Bing tinh khéi lwgng bé tdng chan cat, I6i ciing
(tir cot mat dat tw nhién -0,300 den cot -0,000)
Loai . .. 1~ | Chiéu .. Rong 2
cong tc Loai cét, 10i day(m) Dai (m) (m) V(m3) | Tong(m3)
CotC1
(13 cai) 0,3 0,65 0,4 1,01
Cot C2
(14 cai) 0,3 0,55 0,4 0,92
Betong | O 0,3 04 | 022 | 005
chan cot, ((3'::23, 3,16
1Gi cin 0
ung (4 cai) 0,3 0,3 0,09
Cot C5
(2 céi) 0,3 0,4 0,4 0,1
Loi 0,3 14,92 0,22 0,99
Bang8.3.5. Bang tinh khéi lwgng twong mong
(tir mit méng dén cét mit dat tw nhién -0,300)
o o Chiéu . Rong
Loal cOng tac Loaituon X Dal (m i V(m3
Xay twdng mong Tuong 05 | 31909 | 033 | 52,65
giang
Bang8.3.6. Bang tinh khéi lwgng twong mong
(tir c6t mat dat tw nhién -0,300 dén cét -0,100)
Loai cong L Chiéu . .
tc Loaituong day(m) Dai (m) Rong (m) V(m3)
RAyWwong |1 sng gidng 0,2 319,09 0,33 21,06
mong

Bang8.3.7. Bang tinh khéi lwong bé tdng giang chong tham
(tir c6t -0,100 dén cot +0,000)
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Loai cong o Chiéu . .
thc Loai giang day(m) Dai (m) Rong (m) V(m3)
Bé tong -3 4
giang chéng G't?]rlgmcg"”g 0,1 319,09 0,33 10,53
tham A et

- Khéi lwong dat 1ap 13 :

Vigp=Vaio - ( Vitiet Vo +VpteetViwong = Vdiu coc)
V;,=1818,62— ( 41,18 + 361,58 + 5,26+ 63,82 - 16,46 )
V4,=1363,24 m’

- Dién tich mit bang cong trinh tinh dén mép ngoai twong moéng 1a:

Smp= 952,59 m*
- Khoi lugng dat ton nén:

Vion nén = (Smb . 0,15) - Vim (cbt-0,3 déncét-0,1) = Vgct - Vehan cot
Vignngn = (952,59.0,15) - 21,06 - 10,53 - 3,16 = 108,14 m
- Khoi lugng dat can phai cho di la:

(306t -0,3 dén cbt -0,0)

Venuyén=1,3.(Vaa0 - Vigp - Vion nen)=1,3.(1818,62-1363,24 - 108,14)

Vehuyén=450,94m’
Bang 8.3.8. Bang thong ké khoi lwgng cong tac dat

Khoi lugng Khoi luong | Khoi luong Khoi lugng Khdi luong
dao may dao thu cong | dat lap mong dat tbn nén cho di
1611,22m* | 207,4m® 1363,24 m* 108,14 m® 450,94m?*

8.3.2.5. Chon may thi cong cong tic dat:
*) Chon may dao dat:

Dung may dao gau nghich,tachon may c6 ma hiéu E0-3322B1 c6 céc thong

s6 k¥ thuat sau :

=
4 <7 2

May dao gau
EO-3322B1

Bang 8.3.9. Thong s6 may dao gau nghich EO-3322B1




80

Théng sb Ki hiéu Gia tri Don vi
Dung tich gau q 0,5 m®
Bén kinh ddo 16n nhat Rinax 7,5 m
Chiéu cao nang lon h 48 "
nhat
Chiéu sau dao 16n nhat H 4,2 m
Trong lugng may Q 14,5 T
Thoi gian quay trun
binhgcﬁaql cl¥u kyg Lok 18,5 >
Chiéu dai may L 6,8 m
Bé rong may B 2,7 m
Chiéu cao may C 3,84 m
Co cau di chuyén Bénh xich

-Tinh nang suat may dao

Ning suat thyuc té may dao : N:q.ll((—d.ch.ktg =(m*/h)
t
Trong do:
q: Dung tich gau g=0,5 (m°)
Kq :hé So day gau ks=0,8
ke :Hé s6 toi cua dat :k=1,2
ch :S6 chu ky 1am viéc trong 1 gid : Ng=3600/T4=3600/20=180(m>/h)
Ter= te-Kut-Kquay=18,5.1,1.1=20 (s)
te :Thoi gian 1 chu ky khi goc quay (pq—90 d6 dat tai bai t,=18,5 giay
Kyt :hé s6 phu thudc vao diéu kién d6 dat cua may xdc ky=1,1
Kquay=1 khi (|>0|<9OO
Kig :HE s6 sir dung thoi gian kix=0,8

— Ning suat may dao : N =0,5. g 2 180.0,8 = 48(m®/h)

-Ning suit may dao trong 1 ca: N, =N.T=48.8= 384(m*/ca) véi : T=8h
Vieomay _ 1611,22
N, 384

Chon 1 may dao s6 hiéu E0 -3322B1 lam viéc lién tuc 5 ca.

*) Chon xe van chuyén dat:

Piat dugc dao biang may dao gau nghich va dugc d6 thang 18n xe 6 t6 va van
chuyén cach xa cong trinh 2km.

Chon 6 t& van chuyén dat ma hiéu TK20GD - Nissan ¢ cac thong s6 ky
thuat sau:

Dung tich thang xe =5 m*

Van téc Ién nhat 100 km/h

Ning suit N=75,8 m*/h

Do van chuyén dit xe di trong thi tran nén téc do trung binh 1a 40Km/h

S6 luong xe can thiét 1a :M=T/ty

Véi T la chu ky hoat dong cua xe

T=ten +g +Hy g Hauay

— Sb ca may can thiét : ng, = =42 ca; lay5 ca
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Thé tich dat dao trong 1 ca :V,= 336 m°/ca
Khoang cach van chuyén dat bang 6 t6 1a : I= 2.2=4 km
Thai gian van chuyén caa mot 6 to tinh ca di va vé la:t,=t,=l/v=4/40=0,1h
Thoi gian xe chd db day dat 18n xe 1a:ty, (gia st dat chi d6 dugc 80% thé tich
thiing)
_V.0,8 _5.0,8
tch - -
N 75,8
Thoi gian d6 va quay dau xe 1a: tg + tuay =0,1 (h)
=> T=0,1+0,0528+0,1=0,2528 (h)
Vay mdi ca xe ché duoc 1a
Nehuyén= 7.0,8/0,2528= 22,15 chuyén
0,8: hé s6 sir dung thoi gian

=0,0528(h)

. N N 336
. n=_Vca _
So xe canthietla: n GNgen 522,15

*) Tinh nhan coéng dao dat.

- Tinh thoi gian va sé luong cong nhan dao thu cong:

- Khéi lwong dét dao bang thu cong Vi, = 207,4 m®,

- Tra dinh mitc XDCB ma hiéu AB.1144: Pao dat mong c6 dinh muc nhan
cong bac 3,0/ 7 140,77 cong/ 1m?®.

- Sb cong can thiét : 207,4 x 0,77 = 159,7 cbng

Ta chia lam 3 t6 doi thi cong trong 6 ngay

Vay sb lugng nhan cong can thiét trong 1 ngay 1a : 159,7/6~27 (nguoi /ngay)

S6 nhan cong trong mot t6 1a: 27/3= 9 nguodi

=>Mdi ngay tb cong nhan dao dugc : 27/0,77 = 35,07 m>.
8.3.2.6. T6 chuc thi cong dao dat:

*) So d6 dao dét :

Pao theo so d6 dao 1ui va ngang nha, sau khi dao day gau may s& do dat lén
xe 0 to.

=3,03(xe) .Vay chon 3 xe
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Hinh 8.3. 8. Sor dé dao dat

*) Tiéu nudc va ha myc nudc ngam

- Vi muc nuéc ngam nam & rat sau, céng trinh nam trong khu vuce da c6 hé
thdng thoat nuéc da duogc thi cong hoan chinh. Nén trong qua trinh thi cong dao dat
hd moéng ta khéng can quan tim dén giai phap tiéu thoat nwdc ngam va nudc mit
ma chi can chi y bé tri may bom du phong dé bom thoat nuéc mua & dong lai trong
céc hd méng khi can thict.

*) S ¢ thuong gap khi dao dat

- Pang dao dat gap troi mua to lam cho dat bi sut lo XUong day mong. Khi
tanh muwa nhanh chong 14p hét chd dat sap xudng, luc vét dat sap 16 can chira lai
15cm day h6 dao so véi ct thiét ké. Khi boc bo 1op dat chira lai nay (bang thu
cong) dén dau phal tién hanh 1am Iép 16t moéng bang bé tdng gach v& ngay dén do.

- Can ¢6 bién phap tiéu nudc bé mat dé khi gap mua, nudc khdng chay tir
mit dén day hd dao. Can 1am rénh & mép hé dao dé thu nudce, phai ¢6 ranh con trach
quanh hé mong dé tranh nudc trén be mat chay xudng hé dao.

- Khi dao gip d4 "mo cbi nam chim” hoac khéi ran nam khong hét day mong
phai pha bo dé thay bang I6p cat pha da dam dam ky lai d&é cho nén chiu tai déu.

*) Nhitng an toan lao dong trong khi thi cong dao dat:

-Khi dao dat co d6 sau phai l1am rao chan quanh hé dao. Ban dém phai c6 dén
bao hiéu, tranh viéc nguoi di ban dém bi ngx, thut xuéng hd dao.
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-Trudc khi thi cong phai kiém tra vach dat cheo leo, chi y quan sat cac vét
nit quanh hé dao va & vach hé dao do hién tuong sut né truée khi céng nhan vao
thi cong.

-Cim khong dao khoét vao thanh vach kiéu ham éch. R4t nhiéu tai nan da
xay ra do sap vach dat ham éch.

-bbi véi cong nhan lam viéc khong ngdi nghi & chan mai dbc, tranh hién
tuong sut 16 bat ngo.

-Khéng chit niang & bd hd. Phai cach mép hé it nhat 1a 2 m méi dugc xép dat
da nhung khong qua nang.

-Phai thuong xuyén kiém tra chit luong day thung, day chdo dung van
chuyén dit Ién cao.

-Khi dang dao c6 khi doc bdc ra phai dé cdng nhan nghi viéc, kiém tra tinh
doc hai, Khi dam bao an toan méi 1am viéc tiép. Néu chua bao dam, phai théi gid
lam thong khi. Ngudi cong tac phai c6 mat na phong doc va thd bang binh khi oxy
riéng.

-L6i 1&n xudng hé mong phai co cac bac va bao dam an toan.

-Khi may dao dang mang tai, gau ddy, khong duoc di chuyén. Khong di lai,
dang ngdi trong pham vi ban kinh hoat dong cua xe, may, gau.

8.3.3. Ldp bign phap thi cong bé tong dai- giang:
8.3.3.1. Lua chon phuong an thi céng:
8.3.2.2. Thiét ké van khuon dai cho méong M1 (axbxh=28x2x1,1)
*) Van khuon go:
Chon van khudn gd cho van khuén méng va dam méng c6 nhiing dic
diém sau:
- Nhom gd: nhom V-VI .
- Dic diém: + Khoi lugng riéng cia go: y, = 600KG /m?
+Ung suat cho phép: | = 90KG /cm?
+Cuong d6 go: R =120KG/cm?
+ E=12x10°KG/cm?
- Yéu cau:
+ Van: phang nhan, it cong vénh, nit né. Van khong chiu
lyc chon bé day & = 2,5cm, vén chiu lyc chon & =4cm.
+ Cay chdong: thang, duong kinh >60mm.
+ Sach

*) Tai trong tac dung Ién van khuon:

Tai trong tac dung 1én tdm van khudn bao gom ap luc ngang cua bétdng mai
d6 va tai trong dong do d6 va dam bé tong.

- Tai trong do ap luc tinh cua vira bétong:

9= y.R = 2500x0,75 = 1875 kG/m*

(H=11m>R = 0,75 m, véi: H: Chiéu cao d6 bé tdng bang chiéu cao
méng; R: Béan kinh tac dung cua dam BT, thuong iy bang 0,75m )

qi'=n.q¥ = 1,2x1875 =2250 kG/m’

- Tai trong do dAm bétong : ( dAm dui c6 D = 70 mm, ldy q¥ = 200 kG/m*)

g = 1,3x200 = 260 kG/m?.



=>Tai trong ngang tong cong tac dung vao van khudn Ia:

q° = 1875 + 200 = 2075 kG/m?

q"= 2250 + 260 =2510 kG/m®

= >Téng tai trong tac dung 1én tdm van khudn bé rong b = 1,1 cm
9"°y=q". b= 2075.1,1 = 2283(kG/m)= 22,83(kG/cm)

q"y= g b=2510.1,1 = 2761(kG/m) = 27,61(kG/cm)

- Mong M1 ¢6 kich thudc: axbxh=2,8 x 2,0 x 1,1 (m)

- Chon chiéu day van gb & = 3cm

*) So do tinh: ,
- So d6 dam lién tuc ké trén cac goi tua la cac thanh suon.
oF
i
| IS | IS |

A
Il

max —

q Hinh 8.3.9. So' dé tinh
*)Tinh toan kiém tra van khuon:
+ Kiém tra do bén: 6 = Mpa/W <[]
Trong d6:  Mpyay = q".1%/10 = 2,761.1% KG.cm
ls: Khoang cach b tri cac thanh suon
W =b,.8,’/6 = 110.3°/6 = 165 cm®
3, 1a bé day, b, 1a bé rong cua tam van
[6]=90KG/cm?*  Ung suat cho phép cua go.

W. 10.165.
S s \/IOW["] = \/ 016590 _73 34cm (1)

qv“ 27,61
+ Kiém tra do vang:
q\,tc-lg1 | Ao - PUTRY . a
=——=—<[f]=—= - Doi véi so do dam lién tuc
128.E.J 400

Mbdun dan hdi cua gd: E = 1,2.10° (kG/cm?);
Momen quan tinh: J = b,.5,%/ 12 = 110x3%/12= 247,5 cm*

128EJ 128x1,2.10°x247,5
- 1< — =3 X . =74,67cm
4009 400x22,83

Tu (1) va(2) >  Khoang cach b tri cac thanh suon: Is= 65 cm.
Vay Vi Ig= 65 cm thi van khuon da thoa man diéu kién bén va véng.
*) Kiém tra thanh suon dang:
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- Xac dinh so db tinh:
+ La dam lién tuc ké Ién cac goi tua la cac thanh chong:

Qs
3.
] Ic ) Ic J
max I /]O

- Tai trong tac dung: q.° = qtvc.ls =2283x0,65=1484KG/m

q" =q".1, =2761x0,65=1795KG /m
- Chon tiét dién thanh nep dirng 8x8(cm) c6: W = bxh?/6 =8x8%/6 =85,33cm®
Mo6men quan tinh: J = bxh®/ 12=8x8°/12=341,33cm’
-Kiém tra d6 bén va véng cia suon:
+ Kiém tra do bén: 6 = Mpna/W <[]

Trong d6: Mpay = q".1/10 = 17,95.1.7 KG.cm
l.: Khoang cach bé tri cac thanh chéng.

[6]=90KG/cm?*  Ung suat cho phép cua gd.

W. 10.85,33.
NP 10.W.[o] _ [10.8533.90 _ 65,41 cm (1)
t 17,95

S

+ Kiém tra d¢ vang:
q tc |4
—_ 1 "¢ < [ ]_
128E.J 400

Modun dan hoi cua gd: E = 1,2.10° (kG/cm?);
M6men quan tinh: J = 341,33cm*

128EJ _ i/128><1,2.10%341,33
400q " 400x14,84

Tu (1) va(2) >  Khoang céch bd tri cac thanh suon: lz= 55 cm.
Vay véi l.= 55 cm thi suon ding da thoa man diéu kién bén va vong.

—lc< 3 =95,95cm
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8.3.2.3. Thiét ké van khudn giing Gy, truc A tir truc 5 dén truc 6:
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*) Van khuon gé:

Chon van khuén gd cho van khudn méng va dam moéng c6 nhiing dic
diém sau:
- Nhém go: nhom V-VI .

- Dic diém: + Khoi lugng riéng cia go: y, = 600KG /m
+Ung sut cho phép: | =90KG /cm?
+Cuong d6 go: R =120KG/cm?

+ E=12x10°KG/cm?
- Yéu cau:
+ Van: phang nhin, it cong vénh, niit né. Van khéng chiju
luc chon bé day & = 2,5cm, vén chiu luc chon & = 4cm .
+ Cay chdng: thang, duong kinh >60mm.
+ Sach

*) Tai trong tac dung Ién van khuon:

Tai trong tac dung 1én tim van khudn bao gom ap luc ngang cia bétdng mai

d6 va tai trong dong do db va dam bé tong.

- Tai trong do ap luc tinh cta vira bétdng:

q:°=v.H = 2500x0,6 = 1500 kG/m®

(H =0,6 m<R = 0,75 m, véi: H: Chiéu cao d6 bé téng bang chiéu cao
moéng; R: Béan kinh tac dung cua dam BT, thuong lay bang 0,75m )

qi'=n.g° =1,2x1500 = 1800 kG/m?

- Tai trong do dim bétong : ( dam dui c6 D = 70 mm, liy gy = 200 kG/m?)

g5 = 1,3x200 = 260 kG/m”.
=>Tai trong ngang tong cong tac dung vao van khudn Ia:
g = 1500 + 200 = 1700 kG/m?
"= 1800 + 260 = 2060 kG/m?
= >Téng tai trong tac dung Ién tdm van khudn bé rong b = 1,1 cm
q"°=g". b= 1700.1,1 = 1870(kG/m)= 18,7(kG/cm)
q"'y= . b=2060.1,1 = 2260(kG/m) = 22,6(kG/cm)
- Giang mong co kich thudc: axbxh= 0,4 x 5,11 x 0,6 (m)
- Chon chiéu day van gd & =3cm
*) So d6 tinh:
- So dd dam lién tuc ké trén cac gdi tua Ia cac thanh suon.

2



q,

A
Il

Mmox = q

? Hinh 8.3.9. So' db tinh
*)Tinh toan kiém tra van khuon:
+ Kiém tra do bén: 6 = Mpna/W < [o]
Trong do: Max = qttv.ls2/10 =2,26.1> KG.cm
ls: Khoang céch b tri cac thanh suon

W =b,.8,%/6 = 60.3%/6 = 90 cm*
8, 1a bé day, b, 1a bé rong cua tim van

[6]=90KG/cm?*  Ung suat cho phép cua go.

W. 10.90.90

N |Ss\/low["] :\/ 2090 _ 59,87 cm (1)

qvtt 6

+ Kiém tra do vang:

:—qvtc'lS4 S[f]: Is

128.E.J 400

Mbdun dan hdi cua gd: E = 1,2.10° (kG/cm?);

Mo6men quan tinh: J = b,.5,*/ 12 = 60x3*/12= 135 cm”

128E]J 128x1,2.10°x135
—> ISS 3 ic =3 = 657zcm
400q, 400x18,7

Tu (1) va (2) » Khoang céch b tri cac thanh suon: ls= 50 cm.

2

- Péi voi so d6 dam lién tuc

Vay véi Is= 50 cm thi van khudn da thoa mén diéu kién bén va vang.

*) Kiém tra thanh suon dung:
- Xac dinh so do tinh:
+ La dam don gian ké Ién cac goi tua la cac thanh chong:

88
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Hinh 8.3.9. So' @6 tinh

- Tai trong tac dung: q.° =q; .1, =1870x0,5=935KG / m
q" =q".1 =2260x0,5=1130KG/m

- Chon tiét dién thanh nep dirng 6x6(cm) c6: W = bxh?/6 =8x8%/6 =85,33cm®
Momen quén tinh: J = bxh®/ 12=8x8°/12=341,33cm*
-Kiém tra d6 bén va véng cia suon:
+ Kiém tra do bén: 6 = Mpna/W <[]
Trong d6: Muay = q".12/8 = 1,4125.1.7 KG.cm
l.: Khoang céach b tri cac thanh chéng.

[6]=90KG/cm?*  Ung suat cho phép cua gd.

< [1OWlol _ 18853390 _ 4o 20em (1)
7 11,3

+ Kiém tra 6 vong:

gl I .. -
=28l 1512 " pgivei so dd dam don gian
384.E.] 400

Mbdun dan hdi cua gd: E = 1,2.10° (kG/cm?);
Mo6men quan tinh: J = 341,33cm*

384E] 384.1,2.10°.341,33
—le<s — = =94,4cm
5.400q, 5.400.9,35

Tu (1) va(2) >  Khoang céach bb tri cac thanh chdng: 1= 60 cm.
Vay véi l.= 60 cm thi suon diang da thoa man diéu kién bén va vong.
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*) Cong tac pha dau coc:

1900

MAT CAT VA BO TR VK GIANG MONG
8.3.2.3. Tinh toan chon may thi cong dai - giang mong:



Bang 8.3.10. Bang thong ké khai lwong bé téng dap dau coc
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SO

Tén ciu kién Kich thuac cau kién(m) Vkliécnau lu:cgng trll-éotr;gh T6ng3 \%
3 cau (m?)
M) 1 kiegn | (M)
Dai | Rong | Cao i
M1 | 035 | 0.35 0.4 0.049 72 3.528
M2 | 035 | 0.35 0.4 0.049 75 3.675
Coc | M2 | 035 | 0.35 0.4 0.049 25 1.225 10.976
Moéng | M2 | 0.35 | 0.35 0.4 0.049 26 1.274 '
M2 | 035 | 0.35 0.4 0.049 18 0.882
M2 | 035 | 0.35 0.4 0.049 8 0.392

Tra dinh mic cho cong tac dap phd bé tong dau coc bang may
khoan(AA.22211), véi nhan cong 3,5/7 can 2,02 cong/m®, may thi cong la 1,05

ca/m®

Vay s tong so ca may can thiét a: 1,05.10,976 = 11,53 ~ 12 (ca may)
Vay s6 nhan cdng can thiét la: 2,02.10,976 = 22,17 (céng).
=>Nhu vay ta chon 3 may khoan lam viéc trong 4 ngay,véi 6 nguoi/ca

*) Cong tac do bé téng 16t mong - giang:

Bang 8.3.11. Bang thang ké khoi lwgng bé tong mong

Loai cong Loai Chiéu .. RoNg 3 2 3
tac mong,tuong | day(m) Dai (m) (m) V(m?) | Tong(m’)
M1(12cai) | 0,1 3 2,2 7,92
[ M2(5 cai) 0,1 6,6 3 9,9
Be tong 10t " m3(1 cai) 0,1 965 | 479 | 462
_mong, M4(2 cai) 0,1 7,18 3.8 546 | 4118
glang mong, I ms5(2 cai) 0,1 4,1 4 3,28
M6(2 cai) 0,1 2 2 0,8
Giang G, 0,1 183,9 0,5 9,2
M1(12 cai) 11 2,8 2 73,92
M2(5 cai) 1,1 6,4 28 | 9855
M3(1 cai) 1,1 9,45 459 | 47,71
BEOng | maca) | 11 69 | 36 | 5528
mong, 361,58
g|5ng m(')ng’ M5(2 Cé.l) 1,1 3,9 3,8 32,6
M6(2 céi) 1,1 18 18 7,13
Giing G, 0,6 193,3 04 | 46,39
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Bing8.3.12. Bang thdng ké khoi lugng bé tdng chan cft, 16i ciing

Loai . .. 1~: | Chiéu . Rong 2
cong tac | SO COLIOT | gavemy | PAM) | y” | V(M3) | Tong(m3)
Cot C1
(13 i) 08 0,65 0.4 27
Cot C2
(4 i 0.8 0,55 04 | 246
Bé tong C2‘-’t93 0.8 04 | 022 | 014
chan cot, C(:Atcgf 8,42
16i cin 0
L I 08 03 023
Cot C5 0.8 0.4 04 | 026
(2 cai)
L5i 08 1492 | 022 | 263

Téng khéi luong bé tong 16t méng, gidng méng 13 Vi s = 41,18 m?

Ta thay khdi luong @6 bé tdng nho, néu st dung may bom va bé tong van
chuyén bang 6 t6 tir tram tron thi tn kém 14ng phi va khéng hiéu qua cong viéc nén
ta d6 thii cong va tron tai chd bang may tron bé tdng hinh qua 8. Dya vao so6 tay
chon may ta chon may tron ma hiéu SB-30v cd cac thdng sb sau:

Vining ron = 250 lit = 0,25 m’
Vit lieu = 165 lit = 0,165 m®
Kich thuadc: dai x rong x cao = 1,915 x 1,59 x 2,26 m
Cong suat: 4,1 kKW
Trong lwong: 0,8 tan
Téc do quay cau thung: 20 vong/phut
Goéc nghiéng thung: 10° khi tron, 50° khi d6
- Tinh nang suat may tron bé tong:
N = Vg . K. Nex . Ky )
Trong do: + Vg - dung tich san xuit caa thung tron; Ve = Vi = 0,165 m®
+ Ky - Hé s6 xuét liéu; Ky, = 0,65 - 0,7 khi tron bé tong
Ky = 0,85 - 0,95 khi tron vira
Chon K,, = 0,65

+ Ngk - S6 mé tron trong 1 gio; N = 3600

ck
tek = tagvao T 1:tr@n +lasra
tag vao = 15 - 20 ; tyon = 10 - 20s ; t4s s = 60 - 150s
teae =20 + 20 + 100 = 140s
> N = 3600 _ 25,71 mé/h
140
+ Ky, - Hé s6 st dung thoi gian ; Ky, =0,7 - 0,8
=> Ning suat 1 may tron trong 1 gio:
N, = 0,165 . 0,65 . 25,71 . 0,75 = 2,07 m%h
=> Ning suat 1 may tron trong 1 ca:
Nea = 8.N, = 8.2,07 = 16,56 m®/ca



93

Vay ta sir dung 3 may tron lam viéc trong 1 ngay
-> 1 ngay 4 may tron tron dugc: 3.16,56 = 49,68 m®
- Tinh s nhan céng cho cong tac d6 bé téng 16t méng - giang:
+ Tra dinh m@c XDCB m4 hiéu AF.1100: D6 bé téng 16t mong c6 dinh
muc nhan cong bac 3,0/ 7 1a 1,18 cong/ 1m°.
+ S6 ¢Ong can thiét : 41,18 x 1,18 = 48,6 cong
Lay 51 cdng/1 ngay
Ta chia lam 3 t6 doi thi céng trong 1 ngay
S6 nhan cdng trong mot té 1a: 51/3 = 17 ngudi
- May dam ban phuc vy cho céng tac thi cong bé tong 16t .
+ Chon may dam U7 c6 cac thong sb ky thuat sau :
Thoi gian ddm mét chd : 50 (s)
Bén kinh tac dung cua dam : 20- 30 cm
Chiéu day 16p ¢am : 10 — 30 cm
Ning suét 5 — 7 m*h hay 40 — 56 m*/ca
=> Vay ta chon 1 dam U7
*) Cong taclap dung cbt thép moéng - giang méng - chan cot:



Bang 8.3.13. Bang thdng ké khaéi lwong cét thép méng - giang
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A Kich thuéc cau V1 Trong | o5 Tong | Tong
TE n ki¢n(m) cdu | ML llrg’? € | lwgng | trong | trong
cau A CT | 1cau X * *
kién . kien | o0 | yjen | c4u | luong | luong

: Dai [Réng | Cao | (md M kién | (T) (T
Ml\zgg 28 | 2 | 11 | 6160 | 07| 0338 | 12 | 4.062
Ml\zgg 64 | 28 | 1.1 1971207 | 1.083 | 5 | 5416
Ml\zgg 045 | 459 | 11 | 4771307 | 2622 | 1 | 2.622
Ml\zzg 693 | 36 | 1.1 |27.641| 07| 1510 | 2 | 3038 | 224109
Ml\zgg 39 | 38 | 11 16302 |07 | 0896 | 2 | 1792
Ml\zgg 18 | 1.8 | 11 | 3564 | 07| 0196 | 2 | 0392
G(13ang 1933 | 0.4 | 0.6 | 46392 | 1.4 | 5.098 1 | 5.008

m

Bang 8.3.14. Bang thong ké khéi lwong cot thép chan cét, 16i
, .y Tron | | Tong
Kich thwéce cau V1 ong Sé Téng | trong
A K kién(m) £ HL | luwong
Tén cau : cau £ lwgng | trong | lwgng
A “A CT 1 cau X X
kién kién o cau | lwgng | phan
. 3 % kién ‘n A
Dai | Réng | Cao | (M) T kién | (T) | ngam
(T) (T)
C1/065| 04 | 08 |0208 |22 0036 | 13 | 0.467
c21055| 04 | 08 |0176 | 22| 0030 | 14 | 0.426
1 c3|04|022]|080070|22]| 0012 2 |0024
Chan 1,850
cot | 4 0.3 08 | 0057 | 22| 0010 | 4 | 0039 |
c5| 04| 04 | 080128220022 | 2 |0044
L6i 1‘;'9 022 | 15 | 4924 | 22| 0850 | 1 | 0.850

- Ta chia lap dung cot thép phan ngam lam 3 phan khu, mdi phan khu lam
viéc trong 1 ngay. Vay 1 ngay can phai lap dung duoc:
+ Cbt thép mong Ia: 22,419/3 = 7,473 T

+ Ct thép chan cot: 1,85/3=0,62 T




95

Vay tong 1 ngay can phai lip dung duoc : 7,473 +0,62=8,09 T

- Tinh nhan cdng Iap dung cbt thép cho 1 phan khu:

+ Tra dinh miac XDCB m4 hiéu AF.61100: Cong tac lip dung cét thép méng
c¢6 dinh mtic nhan cdng bac 3,5/7 1a 8,34 cong/ 1T4n

+ Tra dinh mrc XDCB ma hiéu AF.61400: Cong tac lap dung cbt thép mong
¢4 dinh mac nhan cdng bac 3,5/7 1a 8,48 cong/ 1Tan

+ Sb cong can thiét : 7,473.8,34 + 0,62.8,48 = 67,58 cong

Lay 30 cong/1 ngay

Ta chia Iam 3 t6 doi thi cong trong 1 ngay

S6 nhan cong trongto 1 = t6 2 1323 nguoi va t6 3 la: 22 nguoi

- Tinh s6 ca may phuc vu cho thi cdng lap dung cét thép 1 phan khu:

+ Tra dinh mic XDCB mé hiéu AF.61100: Céng tac lip dung cdt thép méng
c6 dinh mac ca may han 23kW 1a 1,12 ca/ 1 tinva may cit 5kW 12 0,32 ca/ 1tan

+ Tra dinh mac XDCB ma hiéu AF.61400: Cong tac lap dung cbt thép mong
c6 dinh mac ca may han 23kW 1a 1,49 ca/ 1 tanva may cit 5SkW 13 0,16 ca/ 1tan

+ Vay sb tong sé ca may han can thiét la: 1,12.7,473 + 1,49.0,62 = 9,3 ca ~
10 (ca may)

+ Vay so tong s6 ca may cat can thiét a: 0,32.7,473 + 0,16.0,62 = 2,49 ca ~3
(ca may)

=> Nhu vay ta chon 10 may han 23kWva 3 may cit 5kW lam viéc cho 1
phan khu (1ngay)
*) Cong taclap dung van khudén(moéng - giang mong - chan cot):

Bang 8.3.15. Bang thang ké khai lweng van khudn méng

Tén ciu Kldll(itéhnlzglc) o ,Dién lll’?)’(:lg 'liéng diél} Téng di¢n
Kién - i{ﬁn tich/1ck cAu tich/1 loai tich
Dai g Cao (m2) kién (m2) (m2)
M1 | 2.8 2 1.1 10.56 12 126.720
M2 | 6.4 2.8 1.1 20.24 5 101.200
Méng M3 | 945 | 459 | 1.1 | 30.888 1 30.888
M4 | 698 | 3.6 1.1 | 23.276 2 46.552 587.520
M5 | 3.9 3.8 1.1 16.94 2 33.880
M6 | 1.8 1.8 1.1 7.92 2 15.840
Giang | Gm [193.3| 0.4 0.6 | 23244 1 232.440




Bang 8.3.13. Bang thdng ké khéi lwong van khudn chan cét, I8i
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Kich thwéc cau ‘n S6 2 - 2 ‘A
g gl T TG
; Dai | Rong | Cao (m2) Kién (m2) (m2)
C1 05 | 0.25 | 1.05 1.575 13 20.475
C2 | 045 | 0.25 | 1.05 1.47 14 20.580
A C3 | 04 | 022 08 0.992 2 1.984
Ccrgn c4 0.3 08 | 0.75 4 3.014 038
C5 0.4 0.4 0.8 1.28 2 2.560
Loi | 1492 | 022 | 15 45.42 1 45.420

- Ta chia lap dung van khudn phan ngam lam 3 phan khu, méi phan khu lam
viéc trong 1 ngay. Vay 1 ngay can phai lap dung duoc:
+ Van khudn méng 1a: 587,520/3 = 195,84 m?

+ Van khuon chan cot: 94,033/3 = 31,34 m?

Vay téng 1 ngay can phai lip dung duoc : 195,84 + 31,34 = 227,18 m?
- Tinh nhan cong lap dung van khudn cho 1 phan khu:
+ Tra dinh mic XDCB ma hiéu AF.81120: Coéng tac lap dung van khudn
moéng c6 dinh mic nhan cong bac 3,5/7 1a 29,7 cong/ 100m?
+ Tra dinh mic XDCB ma hiéu AF.81130: Cong tac ldp dung cét thép mong
c6 dinh mac nhéan cdng bac 4/7 1a 31,9 céng/ 100m?
+ S6 cong can thiét : 29,7.195,84/100 + 31,9.31,34/100 = 68,16 cong
L4y 69 cong/1 ngay

Ta chia 1am 3 t6 doi thi cong trong 1 ngay

S6 nhan cong trongto 1 = t0 2 = to 3 =23 ngudi
*) Cong tac do bé tdng cho phan ngam gom (mong - giang mong - chan cot):

Bang8.3.11. Bang théng ké khdi lweng bé tdng méng

Loai

Loal

Chiéu

i Rong 3y | TAnalm3
cong tac | mong,tuong | day(m) Dai (m) (m) V(m?) | Tong(m’)
Bélt,ft’”g M1(12cdi) | 0,1 3 22 | 7,92

0
mong, | M2(5 cai) 0,1 6,6 3 9,9 41,18
giang =
méng, M3(1 cai) 0,1 9,65 4,79 4,62
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M4(2 céi) 0,1 7,18 3,8 5,46
M5(2 céi) 0,1 4,1 4 3,28
M6(2 céi) 0,1 2 2 0,8
Giang Gn, 0,1 183.9 0,5 9,2
M1(12 céi) 11 2,8 2 73,92
M2(5 céi) 11 6,4 28 | 9855
Bétong | M3(1 cai) 11 9,45 459 | 47,71
mong, M4z cai) 1,1 6,98 36 | 5528 | 361,58
giang
moéng, | M5(2 ci) 11 3,9 3,8 32,6
M6(2 céi) 11 1,8 1,8 7,13
Giang G, 0,6 193,3 0,4 46,39

Bang8.3.12. Bang théng ké khéi lwgng bé tong chan cét, 16i ciing

Loai . . 1~ | Chiéu .. RoNg 2
cong tac Loai cot, 10i day(m) Dai (m) (m) V(m3) | Tong(m3)
Cot C1
(13 cai) 0,8 0,65 0,4 2,7
Cot C2
(14 cai) 0,8 0,55 0,4 246
Bé tong Cz‘?t C3 0,8 04 | 022 | 014
chan cot, c(:tC?:IZL 8,42
16i cting ot~ 0,8 0,3 0,23
(4 cai)
CotCs 0,8 0,4 04 | 026
(2 cai)
L6i 0,8 14,92 | 022 | 2,63

- Tong khdi luong bé téng méng, giang moéng va chan cot 1a:

Vit méng, giing = 361,58 + 8,42 = 370 m°®

- Ta chia bé tdng moéng, giang moéng va chan cot 1am 3 phan khu, mdi phan
khu lam viéc trong 1 ngay. Vay 1 ngay can phai d6 duoc:

+ Bé tong mong 1a: 361,58/3 = 120,53 m*

+ Bé tong chan cot: 8,42/3 =2,81 m°

Vay tong 1 ngay can phai dé duoc: 120,53 + 2,81 = 123,34 m°

- Chon may bom bé tong:

+ Co s¢ dé chon may bom bétong :

Cin cir vao khdi lugng bétdng can thiét cia mot phan doan thi cong.

Can ¢t VAo tong mat bang thi cdng cdng tranh.

Khoang cach tir tram tron bétong dén cong trinh, duong x& van chuyén. ..



123,34 m® , ,
+ Ta chon may bom thuy luc s6 hiéu BSA — 1004E (buc) cé cac thdong so
sau:
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Dua vao ning suat may bom thuc té trén thi truong.

Khéi luong bé tdng mong giang, chan cot 16n nhat & mot phan khu 1a

Nang suét k§ thuat: 41 m*/ h
Trong luong: 2,5-3 T
Ap luc bom: 71 kG/m?
Hanh trinh pittong: 1000 mm
buong kinh xi lanh: 180 mm
Dung tich phéu chua: 300 lit

=> Ning suat may thuc té 1a: Ny = 40%.Ny; = 40%.41 = 16,4 m°/h
=> Nang suat may trong 1ca la:Ng, = 16,4 . 8 = 131,2 m®. Chon 1 may bom

cho 1 phan khu

- O t6 van chuyén bé tong:

Chon xe van chuyén bé tong KA8S cd cac théng sb ki thuat sau:
Dung tich 1 Ian van chuyén:q=8m?,

Otd co s6 :KABAG

Dung tich thung nuéc:0,6m?

Téc do quay thung tron:(6-9)vong/phat

Cong suat dong co :40KW

Do cao @6 vat lieu vao :3,52m

Thoi gian do bé tong ra :t=10 phut

Trong luong xe(cd bé tong):23,6T

Van toc trung binh :v=30km/h

Gia thiét tram tron cach cong trinh 5km.Ta cd chu ky 1am viéc caa xe :
Ta= Tnhan +2Tchay +Tas +Teno
Trong do :
Tnhan=10 phl]t
Tehay=(5/30).60=10 phut
T4=10 phut
Tene=10 phl]t
=>T4=10 +2.10 +10 +10 =50 phat
=>S6 chuyén xe chay trong 1 ca Ia: Npyyen=8.Kyg.60/T= 8.0,85.60/50 = 8,16

chuyén, lay = 9 chuyén

=>S6 xe cho bé téng can thiét la: n = ——<

N 1312

=1,82 ~ 2 chiéc
0N gpuyen 8.9

- Chon may dam dui bé tong cho 1 phéan khu

+ Khéi lugng bé tdng moéng, giang va chan cot can dam 1a V=

123,34(m°%)

+ Can cr vao khéi lugng bé tdng can dam nhu trén ta chon maydam dui

loai : U-75,c0 c&c thong s6 k¥ thuat sau :

Thoi gian dam bé tong : 30 s

Ban kinh tac dung : 30 cm
Chiéusau Ip ddm: 25 cm
Ban kinh anh huéng: 75 cm
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Ning suat may dam xac dinh theo cong thic :
N= 2.k.ry”.d.3600/(t; + t).
Trong do :
o : ban kinh anh huéng cua dam : ro = 75 cm =0,75 m.
d : Chiéu day I6p bé tong can dam : d= 0,25 m
t,:Thoi gian ddm bé tong ; t, =30's
t,: Thoi gian di chuyén dam ; t, = 6s
k: Hé sb sur dung thoi gian ; k= 0,8
=> V/ay nang suit 1am viéc cua may trong 1 gio
Np= 2.0,8.0,75%.0,25.3600/(30+6) = 22,5 ( m*/h)
=>Ning suét lam viéc cua may trong 1 ca la:
Ne.= 22,5. 8 = 180 m*/ca.
=>Do d6 chon 1 may dam dui loai U-75
*) Cong tac xay twong mong :

Biing8.3.5. Bing thdng ké khoi lugng twong méng
(tir mat méng dén cbt -0,100)

Loai céng . Chiéu . .
thc Loaituong day(m) Dai (m) Rong (m) V(m3)
XAy Wwong | 1 sng gidng 0,7 319,09 0,33 7371
méng

*) Cong taclap dung cdt thép giang chong tham: ‘ ' '
Bang8.3.7. Bang thong ké khoi lwgng cot thép giang chong tham
(tir c6t -0,100 dén cdt +£0,000)

. Chiéu Khoi
Loail cong . \ - Rong V HLCT

o Loai giang day | Dai(m) i lugng

tac m m3 %

i m | m3) | ) | g

Bé tong ‘ ’

giang | Glangehong | o, | 31909 | 033 | 1053 | 14% | 116
chqng tham G

tham

*) COng tacvan khudn giang chong tham:
Bang8.3.7. Bang théng ké khdi lweng van khudn giing chéng tham
(tir c6t -0,100 dén cdt +£0,000)

Loai céng s Chiéu . . 2
tc Loai giang day(m) Dai (m) Rong (m) S (m%)
Bé tong .3 1
gidng chong G't?]rl?ncg"”g 0,1 319,09 0,33 31,9
thim Al e

*) COng tacdo bé téng giang chong tham:
Bang8.3.7. Bang théng ké khai lweng bé tong giang chéng tham
(tir cot -0,100 dén cét +0,000)
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Loai cong o Chiéu . .
thc Loai giang day(m) Dai (m) Rong (m) V(m3)
Bé tong -3 4
giang chéng G't?]rlgmcg"”g 0,1 319,09 0,33 10,53
tham A et

*) COng tacdd bé tdng nén cong trinh :
- Dién tich mat bang cong trinh tinh dén mép ngoai twong mong Ia:
Smp = 952,59 m?
- Khéi lwgng bé téng nén:
Vbotnén = (Smb - 0,15) - Vi (cbt -0,3 dén cbt -O,l)/4 - Vgct - Vehan cot (cbt -0,3 dén cbt -0,0)/2
Vit nin = (952,59.0,15) - 21,06/4 - 10,53 - 3,16/2 = 125,51 m®
- Chon may bom bé tong:
+ Ta chon may bom thuy luc s6 hiéu BSA — 1004E (Ptc) c6 cac thong sd
sau:
Nang suét k§ thuat: 41 m*/ h
Trong lugng: 2,5-3T
Ap lyc bom: 71 kG/m*
Hanh trinh pittong: 2000 mm
buong kinh xi lanh: 180 mm
Dung tich phéu chira: 300 lit
=> Ning sut may thuc té 1a: Ny = 45%.N, = 45%.41 = 18,45 m°/h
=> Ning suit may trong 1ca 1a:Ng, = 18,45 . 8 = 147,6 m*. Chon 1 may bom
cho toan cong trinh
- O td van chuyén bé téng:
Chon xe vén chuyén bé tong KAS8S c¢é cac thong s6 ki thuat sau:
Dung tich 1 lan van chuyén:q=8m?,
Otd co s6 :KABAG
Dung tich thing nuéc:0,6m®
Téc do quay thung tron: (6-9)vong/phat
Cong suat dong co :40KW
Do cao @6 vat lieu vao :3,52m
Thoi gian d6 bé tong ra :t=10 phut
Trong luong xe(co bé tong):23,6T
Van toc trung binh :v=30km/h
Gia thiét tram tron cach cong trinh 5km.Ta c6 chu ky 1am viéc cua xe :
Ta= Tnhan +2Tchay +Tas +Teno
Trong do6 :
Tnhan=10 phl,Jt
Tehay=(5/30).60=10 phiit
ngle phl:lt
Tene=10 phl:lt
->T,=10 +2.10 +10 +10 =50 phut
=>S6 chuyén xe chay trong 1 ca Ia: Npyyen=8.Kyg.60/Te= 8.0,85.60/50 = 8,16
chuyén, 1ay = 9 chuyén
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=>S6 xe cho bé téng can thiét 1a: n = N, _13L2
0N gpuyen 8.9

- May dam ban phuc vu cho c6ng tac thi céng bé tdng nén cong trinh

+ Chon may dam U7 c6 cac thong sb ky thuat sau :

Thoi gian ddm mét chd : 50 (s)

Bén kinh tac dung cua dam : 20- 30 cm

Chiéu day 16p dam : 10 — 30 cm

Nang suit 5 — 7 m*h hay 40 — 56 m*/ca

=> Vay ta chon 2 ¢am U7

=1,82 ~ 2 chiéc
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CHUONG 9. THI CONG PHAN THAN VA HOAN THIEN
9.1. Lap bién phap k¥ thuat thi cdng phan than:

9.1.1. Thi cong cot:

9.1.1.1 C6ng tac gia cong lap dung cdt thép:

- Céc yéu cau khi gia cong, lip dung cét thép:

+ C6t thép dung ding sb hiéu, chung loai, dudng kinh, kich thudc va sb
luong.

+ C6t thép duogc dat dung vi tri theo thiét ké da quy dinh.

+ Cot thép phai sach, khong han gi.

+ Khi gia cong cat, udn, kéo, han cét thép tién hanh /dung theo cac quy dinh
Vvéi ting chung loai, dudng kinh dé tranh khong 1am thay ddi tinh chit co 1y cua cét
thép. Dung toi, may tudt dé nan thang thép nho. Thép co duong kinh 16n thi ding
vam tha cdng hodc may udn.

+ Céc bo phan lap dung trude khong gay can tro cac bo phan lap dung sau.

- Bién phép ldp dung:

- Sau khi gia cong va sap xép dtng ching loai ta ding can truc thap dua cbt
thép 1&n san tang 5.

- Kiém tra tim, tryc cua cot, van chuyén cét thép dén ting cot, tién hanh lap
dung dan gido, san cdng tac (dan giao Minh Khai).

- Pém du s6 luong cdt dai 16ng trude vao thép chd cot.

- N&i cbt thép doc véi thép chd bang phuong phap han. N&i budc cot dai theo
ding khodng cach thiét ké, sir dung san cong tac dé budc cbt dai ¢ trén cao. Méi ndi
budc cbt dai phai dam bao chic chin dé tranh 1am sai léch, xoc xéch khung thép.

- Can budc sin cac vién ké bang bé tdng c6 rau thép vao cac cot dai dé dam
bao chiéu day I6p bé tdng bao vé, cac diém ké cach nhau 60cm.

- Chinh tim cét thép sao cho dat yéu cau dé chuan bj Iap dung van khudn.
9.1.1.2. Lap dyng van khuén cot:

*) Yéu cau chung:

- Pam bao dng hinh dang, kich thuéc ciu kién theo yéu cau thiét ké.

- Pam bao d6 bén viing, 6n dinh trong qua trinh thi cong.

- Pam bao do kin khit dé khi d6 bé tong nudc ximiang khong bi chay ra gay
anh hudng dén cudng do cua bé tong.

- Lip dung va thao d& mot cach dé dang.

*) Bién phdp ldp dung:

- Trudc tién truyén dan tryc tim cot

- Van chuyén van khuén, cay chong 18n san tang 5 bang can truc thap sau dé
van chuyén ngang dén vi tri cac cot.

- Lap ghép cac tim van khuon dinh hinh ( da dugc quét chong dinh ) thanh
mang théng qua cac chét chit L, moc thép chix U. Van khuén cot duoc gia cong
ghép thanh hop 3 mat, rdi lap dung vao khung cét thép da dung xong, dung day doi
dé diéu chinh vi tri va do6 thang dung rdi ding cay chéng dé chong d& van khudn,
sau d6 bat dau lap van khuén mat con lai. Dung gong thép dé cé dinh hop van
khuén, khoang céch giita cac gong dat theo thiét ké.

- Can clr vao vi tri tim cét, truc chuan d3 danh dau, ta chinh vi tri tim cot trén
mat bang. Sau khi ghép van khudn phai kiém tra do thang dung cuaa cot theo hai
phuong bang qua doi. Dung cdy chdng xién va day neo c6 ting do diéu chinh dé git
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6n dinh cho van khudn cot. Véi cot gitra thi dung 4 cay chdng ¢ 4 phia, cac cot bién
thi chi chéng duoc 3 hoic 2 cay chdng nén phai st dung thém diy neo c6 ting do
dé tang d6 on dinh.

9.1.1.3 Céong tac dd bé tong cot

Sau khi nghiém thu xong cét thép va van khudn tién hanh dé bé téng cot,
vach thang may

Cong tac chuan bi: chuan bi té tho d6 bé tong, may dam dui, lap dyng dan
gido san thao tac (giao Minh Khai)...

+ Bb tri 2 ngudi phuc vu di chuyén voi db ( voi voi )

+ B tri 4 nhom phu trach d6 bé téng vao cot, vach, mdi nhém gom 3 nguoi
phu trach mot cot-vach. Nhu vay s6 ngudi can dé phuc vu cho viée d6 bé tong 1a:

5x3 +3 =18 (nguoi)

*) Tinh s6 chuyén xe trén phuc vu cong tac dé bé téng vich:

Loai xe bom va xe van chuyén bé tong da chon & phan thi cong bé tong dai
giang

S6 lwong bé téng cot:

30 cot tiét dien (400x 450)mm: 30x (0,4x0,45 =< 3) = 16,2 m®
Tong khoi lugng bé tdng can chuyén ché: = chon 3xe cho bé tong
*) Yéu cau di véi vira bé tong:

+ Vira bé tong phai dam bao dung 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, db trong thai gian ngan nhat.

* Thi cong: cot c6 chiéu cao 3 m <5 m nén tién hanh d6 bé téng lién tuc.

- Chiéu cao mdi lép db tir 30+40cm thi cho dAm ngay

- Khi d6 bé tong can chu y dén viéc dat thép chod cho dam.

- Pam bé tong:

- Bé tong cot dugc d6 thanh tung l6p day 30 +40 (cm) sau d6 dugc dam
k bang d¢dm dui. Pam xong 16p ndy mai duoc do va dam 16p tiép theo. Khi dam,
I6p bé tdng phia trén phai an sau xudng 16p bé tong dudi tir 5 +10 (cm) dé lam cho
hai I6p bé tong lién két véi nhau.

Khi rat dam ra khoi bé tong phai rat tir tir va khong duoc tit dong co trudc
va trong khi rat ¢dm, 1am nhu vay sé& tao ra mot 15 réng trong bé téng.

Khong duoc dam qua lau tai mot vi tri, tranh hién twong phan tang. Thoi gian
dam tai mot vi tri < 30 (s). Pam cho dén khi tai vi tri dam noi nude xi mang bé mat
va thay bé tong khong con xu huéng tut xudng nira 1a dat yéu cau.

Khi dadm khong duoc bo sét va khong dé qua dam cham vao cét thép lam
rung c6t thép phia sdu noi bé tong dang bat dau qua trinh ninh két dan dén 1am giam
lyc dinh gitra thép va bé tong.
9.1.1.4. Cong tac bao dudng bé tong cot:

- Sau khi do, bé tong phai duoc bao dudng trong diéu kién nhiét do va do am
thich hop.

- Bé tdng maéi do xong phai duoc che chan dé khong bi anh huéng cua ning
mua.

- Bé téng phai duoc giir 4m it nhat 12 bay ngay dém. Hai ngay dau dé giir do
am cho bé tong thi cir hai gio tuéi nuéc mot 1an, 1an dau tudi nudc sau khi d6 bé
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téng 4 =7 gio, nhirng ngay sau 3 +10 gio twdi nuwdc Mot 1an tuy thudc vao nhiét do
Cuia moi truong.
9.1.1.5. Thao d& van khuon cot:

Do vén khudn cét 1a van khudn khong chiu luc nén sau hai ngay cé thé thao
d& van khuén cot dé 1am céc cong tac tiép theo: Thi cong bé tdng dam san.

- Trinh ty thdo d& van khubn cot nhu sau:

+ Théo cay chdng, day chang ra truéc.

+ Thao gong cot va cudi cing 1a théo d van khudn ( théo tir trén xudng dudi
9.1.2. Thi céng dam sén:
9.1.2.1. Lap dyng van khudén dam san:

- Sau khi d6 bé tong cot xong 1-2 ngay ta tién hanh thao d& van khuén cot va
tién hanh lip dung van khudn dam san. Trudc tién ta dung hé san cong tac dé thi
cong lap dung van khuén dam san.

- Kiém tra tim va cao trinh géi dam, cang day khdng ché tim va xac dinh cao
trinh van ddy dam.

- Lip hé thong gido chéng, da ngang, da doc: dit cac thanh da doc 1én dau
trén cua hé giao PAL; dit cac thanh da ngang 1én da doc tai vi tri thiét ké; cé dinh
c4c thanh da ngang bang dinh thép, lap van day dam trén nhiing da ngang do6

- Tién hanh lap ghép van khudn thanh dam, lién két véi tam van ddy bang
tam gdc trong va chot ném .

- 6n dinh van khudn thanh dam bang cac thanh chéng xién, cac thanh chéng
xién nay duoc lién két véi thanh da ngang bang dinh va cac con ké giit cho thanh
chéng xién khong bi truot. Tiép do6 tién hanh Iap dung van khudn san theo trinh tu
sau:

+ Pit cac thanh da doc 1én trén céac kich dau cua ciy chong t6 hop.

+ Tiép d6 lap cac thanh da ngang 1én trén cac thanh da doc vai khoang cach
60cm.

+ Lap dat cac tam van san, lién két bang cac chét ném.

+ Piéu chinh cbt va d6 bang phang cia cac thanh da, khoang cach cac thanh
da phai dung theo thiét ké.

+ Kiém tra d6 6n dinh caa van khudn.

+ Kiém tra lai cao trinh, tim cot cua vén khuon dam san mot lan nira.

+ Cac cay chong dam duogc giang giir dé dam bao do 6n dinh.

* Nhitng yéu cau khi lap dung van khuon:

- Van chuyén 18n xuéng phai nhe nhang, tranh va cham x6 day lam vén
khudn bi bién dang.

- Van khudn duoc ghép phai kin khit, dam bao khéng mit nuéc xi mang khi
d6 va dam beé tong.

- Phai 1am vé sinh sach s& van khuon va trudc khi lap dung phai quét mot 16p
dau chong dinh dé cong tac thao d& sau nay duoc thuc hién dé dang.

- Cot chéng duoc giang chéo, gidng ngang du s6 lwong, kich thudc, vi tri

- Cac phuong phap 1ap ghép van khuén, xa gd, cot chong dam bao theo
nguyeén tic don gian va dé thao. Bo phan ndo can thao trudc khong bi phu thudc vao
b6 phan thao sau.

- Cot chéng duoc dua trén nén viing chic, khéng truot. Phai kiém tra do viing
chic cua van khuodn, xa go, cot chong, san cong tac, duong di lai dam bao an toan.
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9.1.2.2. Lap dung cdt thép dam, san:

* Nhitng yéu cau ky thudt:

- Khi da kiém tra viéc Iap dung van khubn dam san xong, tién hanh lap dung
cbt thép. Can phai chinh cho chinh xéc vi tri cbt thép trudce khi dat vao vi tri.

- Dbi véi cbt thép dam san thi duoc gia cdng & dudi trude khi dua vao vi tri
can lap dyng.

- Ct thép phai dam bao c6 chiéu day 16p bé tong bao vé.

- Tranh dim de¢ 1én c6t thép trong qué trinh Iap dung cbt thép va thi cong bé
tong.

* Bién phdp lap dung:

- Cét thép dam duoc dit trude sau d6 dat cot thép san.

- bat doc hai bén dam hé théng ghé ngua mang cac thanh da ngang. Dat cac
thanh thép cau tao 1én cac thanh da ngang do. Ludn Cot dai duogc san thanh tung
tam, sau d6 ludn cdt doc chiu lyc vao. Tién hanh budc cbt dai vao cdt chiu luc theo
dung khoang céach thiét ké. Sau khi budc xong, rit da ngang ha cbt thép xudng van
khuén dam.

- Trudce khi ldp dung cét thép vao vi tri can chu ¥ dit cac con ké co chiéu
day bang chiéu day 16p bé tdng bao vé dugc duc sin tai cac vi tri can thiét tai day
van khuon.

- Cbt thép san duoc ldp dung truc tiép trén mat van khudn. Rai céc thanh thép
chiu mé men duong trudc, ding thép (1-2)mm budc thanh luéi , sau d6 1a lap cot
thép chiu mé men am. Can c6 san cdng tac va han ché di lai trén san dé tranh dam
de Ién thép trong qua trinh thi cong.

- Khi lap dung cét thép san phai ding céc con ké bang bé tong c6 gin rau
thép c6 chiéu day bang Iop BT bao vé va budc vao mat ludi cia thép san.

Sau khi lap dyng cot thép can nghiém thu can than trude khi quyét dinh d6 bé
téng dam san.

* Nghiém thu va bdo qudn cot thép da gia cong:

- Viéc nghiém thu cét thép phai lam tai chd gia cong

- Néu san xuat hang loat thi phai kiém tra xac suat 5% tong san pham nhung
khong it hon 5 san pham dé kiém tra mat ngoai, ba mau dé kiém tra méi han.

- Cét 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 dien khdng qua +5% va -2% tong dién tich thép.

- Nghiém thu véan khudn va ct thép cho diing hinh dang thiét ké, kiém tra lai
hé thdng cay chong dam bao that 6n dinh méi tién hanh d6 bé téng.
9.1.2.3. Cong tac do bé tong dam san:

Dé khong ché chiéu day san, ta ché tao nhirng cot mée bing bé téng cd chiéu
cao bang chiéu day san (h = 15 cm).

* Yéu cau vé vita bé tong:

- Vira bé tong phai duoc tron déu va dam bao déng nhat thanh phan.

- Thoi gian tron, van chuyén, d6, dam phai dwoc rit ngan, khong dugc kéo
dai thoi gian ninh két cua xi mang.

- Bé tong phai c6 do linh dong (d6 sut) dé thi cong, dap Gmg duoc yéu cau két
cau.

* Yéu cau vé van chuyén vita bé tong:
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- Phuong tién van chuyén phai kin, khong dugc lam ro0 ri nudc xi mang.
Trong qua trinh van chuyén thung tron phai quay voi téc do theo quy dinh.

- Tuy theo nhiét do thoi diém van chuyén ma quy dinh thoi gian van chuyén
nhiéu nhit.

Vi du:

& nhiét do:  20°+30° thi t < 45 phit.

10% 20° thi t < 60 pht.

Tuy nhién trong qua trinh van chuyén cd thé xay ra nhiing truc tric, nén dé an
toan c6 thé cho thém nhitng phu gia déo dé lam ting thoi gian ninh két cua bé téng
c6 nghia 1a tang thoi gian van chuyén.

- Khi xe tron bé tdng téi cong truong, trude khi d6, thung tron phai duoc
quay nhanh trong vong mot phut réi méi duoc db vao xe bom.

- Phai c6 ké hoach cung tng du vira bé tong dé d6 lién tuc trong mot ca.

* Thi cbng bé tong:

Sau khi cdng tac chuan bi hoan tat thi bat dau do bé tong:

+ Lam san cong tac bang mot mang van dit song song vai vét d6, gilp cho
su di lai ciia céng nhan truc tiép d6 bé tong

+ B4 tri 2 nguoi di chuyén voi bom

+ B4 tri 3 nhdm phu trach d6 bé tong vao két cau, dam bé téng, hoan thién bé
mat két cau ( 3 nhdm, mdi nhoém 5 ngudi)

= To6ng cong day chuyén to thg d6 bé tong dam san: 3x5 = 15 (nguoi)

+ Hudng d6 bé téng tir dau nay qua dau Kkia cua cong trinh bang mot miii d6

+ Xe bétong thuong pham I0i vao va trat bétdng vao xe thung d6 da chon,
can truc bat dau dua bé tong dén vi tri do.

+ Nguoi diéu khién giir voi bom dung trén san tang 5 vira quan sét vira diéu
khién vi tri dat voi sao cho hop véi cong nhan thao tac bétdng theo hudng do thiét
ké, tranh don BT mot chd qué nhiéu.

+D6 bétong theo phuong phap d6 tir xa V& gan so véi vi tri dat can tryc.
Trudc tién d6 bé tdng vao dam (d6 lam 2 Iép theo hinh thic bac thang, do téi dau
dam téi do, trén mot 16p d6 xong mot doan phai quay lai d6 tiép 16p trén dé tranh
cho bé tong tao thanh vét phan cach lam gidm tinh d6ng nhit cua bé tong). Huéng
d6 bé tdng dam theo hudng do bé tdng san.

+ D6 duoc mot doan thi tién hanh dam, dam bé tdng dam bang dam dii va
san bang dam ban. Cach dam dam dui d trinh bay & cac phan trudc con dam ban
thi tién hanh nhu sau:

Kéo dam tir tir va dam bao vi tri sau gdi 1&n vj tri trudc tir 5-10cm.

Pam bao gid thdy vira bétdng khdng sut 10n rd rét va trén mat noi nude xi
mang thi thoi tranh dAm mot chd 1au qua bétdng sé bi phan tang. Thuong thi khoang
30-50s.

+ Sau khi d6 xong mot xe thi 1ui xe khac vao do tiép. Bé tri xe vao d6 va xe
d6 xong di ra khong bi vuéng mic va dam bao thoi gian nhanh nhat.

Cong tac thi cong bétdng cu tuan ty nhu viy nhung van phai dam bao cac
diéu kién sau:

+ Trong khi thi cdng ma gap mua van phai thi cong cho dén mach ngung thi
cong. Diéu nay thuong gap nhat 1a thi cong trong mua muwa. Néu thi cdng trong mua
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mua can phai c6 cac bién phap phong ngira nhu thoat nudc cho bé téng da dd, che
chin cho bétong dang d6 va cac bai chira va

+ Néu dén gio nghi ma chwa db téi mach ngung thi cong thi van phai d6 bé
téng cho dén mach ngirng mai duoc nghi.

Tuy nhién do cong suit may bom rét 16n nén cé thé khong can bé tri mach
ngung (d6 BT lién tuc)

+ Mach nging (néu can thiét) can dit thang dang va nén chuan bi cac thanh
véan gd dé chin mach ngung; vi tri mach ngirng nam vao doan1/4 nhip san.

+ Khi d6 bé tong ¢ mach ngung thi phai lam sach bé mit bé tong cii, tudi vao
d6 nuée hd xi mang roi moi tlep tuc d6 bé tdng mai vao.

Sau khi thi cong xong can phai rira ngay cac trang thiét bi thi cong dé dung
cho cac lan sau tranh dé vira bétdng bam vao 1am hong.

+Chi y : dé thi cong cot thuan tién khi d6 bt san ta cam cac thép ‘bién phap’
tai nhitng vi tri dé chong chinh cot . nham muc dich tao nhimg diém tua cho cong
tac thi céng lap dung van khuén cot . cac doan thép nay (> ¢16) udn thanh hinh chir
“U” va cam vao bang chiéu day cua san
9.1.2.4. Cong tac bao dudng bé tong dam san:

Bé tong sau khi d6 tir 10+12h duoc bao dudng theo tiéu chuan Viét Nam
4453-95. Can chl y tranh khong cho bé tdng khong bi va cham trong thoi ky dong
cig. Bé tong dugc tudi nude thuong xuyén dé gir do am yéu cau. Thoi gian bao
dudng bé tong theo bang 24 TCVN 4453-95. Viéc theo dbi bao dudng bé tong duoc
cac ky su thi cong ghi lai trong nhat ky thi céng.

- Bé tong phai duoc bao dudng trong diéu kién va do am thich hop.

- Bé tdng mai d6 xong phai dugc che chan dé khong bi anh huang cua niang
mua. Thoi gian bat dau tién hanh bao dudng:

+ Néu troi nong thi sau 2 + 3 gio.

+ Néu troi mat thi sau 12 + 24 gio.

- Phuong phép bao dudng:

+ Tudi nude: bé tdng phai duoc gitr am it nhat 1a 7 ngay dém. Hai ngay dau
dé giit d6 am cho bé tong cu hai gio tudi nwdc mot lan, lan dau tudi nude sau khi
d6 bé tong 4 + 7 gio, nhitng ngay sau 3 + 10 gid tudi nudc mot 1an tuy thudc vao
nhiét d6 moi truong (nhiét do cang cao thi tudi nude cang nhiéu va nguoc lai).

+ Bao dudng bang keo ( néu can ): loai keo pho bién nhat 1a keo SIKA, sir
dung keo bom 1én bé mat két cau, nd 1am giam sy mét nuée do bée hoi va dam bao
cho bé tong c6 duoc d6 4m can thiét.

- Viéc di lai trén bé tong chi cho phép khi bé tong dat 24 (Kg/cm?) (mua hé tir
1 +2 ngay, mua dong khoang ba ngay).
9.1.2.5. Thao d& van khudn.

Cong cuy thao lap 1a bla nho dinh, xa cay va kim rat dinh.

Pau tién thao van khudn dam trudc sau d6 thao van khudn san

Cach thao nhu sau:

+ Pau tién ta néi cac chét dinh caa cay chdng to hop ra.

+ Tiép theo d6 1a thao cac thanh da doc va cac thanh da ngang ra.

+ Sau d6 thao cac chét ném va théo céac van khuon ra.

+ Sau cung la théo cay chdng té hop.

Ccha y:
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+ Sau khi thao cac chét dinh caa cdy chong va cac thanh da doc, hgang ta can
thao ngay van khuon chd do ra, tranh thao mot loat cac cong tac trudc roi moi thao
van khuon. Pidu ndy rat nguy hiém vi cé thé van khudn sé& bi roi vao dau gay tai
nan.

+ Nén tién hanh tuan ty céng tac thao tir dau nay sang dau kia.

+ Théo xong nén cho nguoi ¢ dudi & van khuén tranh quing quat xudng san
lam hong san va cac phu kién.

+ Sau cung la xép thanh tirng chong va dang chang loai dé van chuyén vé
kho hoic di thi cong noi khac duoc thuan tién dé dang.
9.1.2.6. Stra chita khuyét tat trong bé tong:

Khi thi cong bé téng cbt thép toan khdi, sau khi di thio d& van khudn thi
thuong xay ra nhiing khuyén tat sau:

*) Hién tuong ro bé tong:

- C4c hién tugng rd:

+ RO mit:

rd ngoai 16p bao vé cot thép.
+ R sau:

ro qua l6p cot thép chiu luc.
+ RS thau SUot

rd xuyén qua két cau.

- Nguyén nhan:

Do van khuodn ghép khong khit 1am ro ri nude xi mang. Do vira bé tong bi
phan tang khi d6 hoac khi van chuyén. Do dam khong k¥ hoic do do day cua l6p bé
tong d6 qué lén vuot qué anh huong caa dam. Do khoang cach giita cac cdt thép
nho nén vira khong lot qua.

- Bién phép sua chira:

+ D6i voi rd mat: dung ban chai sat tay sach cac vién da nam trong ving rd,
sau d6 dung vira bé tdng s6i nhé mac cao hon mac thiét ké trat lai xoa phang.

+ Poi véi rd sau: dung duc sit va xa beng cay sach cac vién d4 nam trong
viing rd, sau d6 ghép van khudn (néu can) d6 vira bé tong so6i nhd mac cao hon mac
thiét ké, dam ky.

+ D6 voi rd thau subt: trude khi stra chita can chéng d& két ciu néu can, sau
d6 ghép van khuon va d6 bé tong mac cao hon mac thiét ké, dam ky.

*) Hién tuwong trang mdt bé tong:

- Nguyén nhan:

+ Do khong bao dudng hoic bio dudng it nudc nén xi ming bi mat
nudc.

- Stra chira:

+ Pap bao tai cat hoic mun cua, tudi nude thuong Xuyén tir 5 +7 ngay.

c. Hién twong nut chan chim:

Khi thao vén khuén, trén bé mat bé tong c6 nhirng vét nat nho phat trién
khong theo huéng nao nhu vét chan chim.

- Nguyén nhén:

+ Do khong che mit bé tong méi d6 nén khi troi nang to nude bbc hoi
qua nhanh, bé tdng co ngdét lam nat.
- Bién phép sura chira:
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+ Dung nudc xi mang quét va trat lai sau d6 phu bao tai tudi nudc bao
dudng. C6i thé dung keo SIKA, SELL .. bang cach vé sinh sach s& roi bom keo vao.
9.2. Thiét ké van khuén
9.2.1. Thiét ké van khudn cho cét:
9.2.1.1. T6 hop vén khudn cot:

- Tinh toan nhu dam lién tuc tya 1&n cac gdi la cac thanh géng kim loai

- Ta ¢6 cao trinh d6 béténg bang H - hy,
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T6 hop van khudn

Tang Cot C1 ‘ CotC2
- Chiéu cao d6 BT cot: 2,4 m - Chicu cao 6 BT cot: 2,4 m
- KT 400 x 550 mm
- KT 400 x 650 mm ] £
1 _ 2 - VK : P 2012 ( 8 tim)
- VK : P 2012 ( 16 tam) 2
P 2512 (4 tim) P 2512 (4 tam)
P 3012 (4 tim)
- Chiéu cao d6 BT ¢ot 3,9 m ‘ q
- KT 400 x 650 mm - Chiéu cao d6 BT ¢c6t 3,9 m
- VK : P 2015 (8 tam ) - KT 400 x 550 mm
) P 2009 (4 tam) - VK : P 2015 (16 tim)
P 2515 (4 tam ) P 2009 (8 tam)
P 2509 ( 2 tam) P 2515 (4 tam)
P 3012 (4 tam) P 2509 ( 2 tim)
P 3009 ( 2 tim)
- Chidu cao dé BT ¢ot 3,0 m - Chiéu cao @0 BT ¢c6t 3,0 m
- KT 400 x 550 mm
- KT 400 x 650 mm _ 2
3 _ 2 - VK : P 2015 ( 8 tim)
- VK : P 2015 ( 16 tam) p
P 2515 ( 4 tim ) P 2515 (4 tam)
P 3015 (4 tim )
- Chiéu cao d6 BT c6t 3,0 m - Chiéu cao d6 BT co6t 3,0 m
- KT 350 x 600 mm - KT 350 x 500 mm
456 |-VK:P 2015 (4 tam) - VK : P 2015 ( 8 tam)
P 1515 (4 tam) P 1515 (4 tam)
P 3015 ( 8 tim) P 3015 ( 4 tim)
- Chiéu cao d6 BT co6t 3,0 m - Chiéu cao d6 BT c6t 3,0 m
g9 | KT 300x550 mm - KT 300 x 450 mm

- VK : P 3015( 8 tam)
P 2512( 4 tAm)

- VK : P 3015( 8 tam)
P 1512( 4 tim)

9.2.1.2. Tinh toan cho 1 cot dién hinh: 7
- Chon cot C2 tang 3 la cot dién hinh dé tinh toan va kiém tra. Cot C2 tang 3
¢0 kich thudc axbxh= 400x 550x 3,0mm.

*) So d6 tinh:

- La dam lién tuc chiu tai trong phan b déu twa lén cac gong cot.
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Hinh 9.2.1. So' d6 tinh van khuén cot

*) Tai trong tac dung Ién van khuon :
-Tai trong do ap luc tinh cua bé tong, n, = 1,3
g =v.H néuH <R

g =y.R néuH>R
Vi R - Ban kinh tac dung cua dam bé tong, lay bang R=0,75m
H - Chiéu cao do6 bé tong cot, H=3,0 m
7 : dung trong cua bé tong 7 = 2500kG/m?®
=>(°=v.R=2500.0,75 = 1875 kG/m’

gy'=n,.q,°=1,3.1875 = 2438 kG/m’
-Tai trong do d¢am bé téng, n, = 1,3
Pam dui c6 D = 70 mm, ldy gy = 200 kG/m®

=>qY' = n,. q° = 1,3x200 = 260 kG/m?.
=>Tong tai trong tac dung Ién hé théng van khuén :
q° = gu"° + g, = 1875 + 200 = 2075 kG/ m?
gt = g, + g, = 2438 + 260 = 2698 kG/ m?
=>Vay tai trong phan bd déu tac dung Ién van khudn bé rong 300mm 1a:
9. = q%.b, = 2075.0,3 = 622,5kG/ m = 6,225 kG/cm
g, = q™b, = 2698.0,3 = 809,4 kG/ m = 8,094 kG/cm



*) Kiém tra van khuén:

112

550
GONG TTTTTTITTTTT O_d
1500 X 300 O -
— O
GOLG TPTTTTOIIIITT 77?) Q_d %
o =
1500 X 250 = =~
) = o =
GONG = -
) O
O .
1500 X300 - -
GONG CLTTTTTTTTTT 7*% O_d %
Lo L
1500 X 250 ™ -
GONG CLTT T TTTT Q_d

Hinh 9.2.2. Khoang cach cac gong
- Coi van khuén cot nhu mét dam lién tuc chiu
tai trong phan bd déu tua trén cac goi tua
la cac géng cot.

qv 9<R 2100KG / cm?
10><W

q"xI’ 8094x75°
10xW  10x 6,45

=> Vay van khuon dam bao.
- Kiém tra d6 vdng cua van khudn theo cong thirc:

qy 1

=705,87KG / cm® <R = 2100KG / cm?

I . .
f= —2<[f]= - doi vasi dam lién tuc.
128.E.J 400
I4 4
= % = 6’225'25 =0,0256 cm
128 EJ 128.2,1.10°.28,59
[f]=——= = E =0,1875 cm
400 400

->f=0,0256 cm < [f] = 0,,1875
=> Thoa man diéu kién bién dang.
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*) Kiém tra gong:
ft

qe

Hinh 9.2.3. So d6 tinh gong

Chon gbng thép Hoa Phat la thép hinh L70x70x7 c0:
J=482cm*; W=12.99 cm?®.
Tai trong tac dung 1én gbng la:
qgtc =q°.l; = 2075.0,75 = 1556 kG/m = 15,56 kG/cm
gy = "1y = 2698.0,75 = 2024 KG/m = 20,24 kG/cm
Gong Iam viéc nhu mot dam don gian .
- Kiém tra dé ben :
6 = Mpa /W < Rthep
Trong d6: My = qgtt. 1.2/8

ly - Nhip gong, I; = 550mm = 55cm

W Mo men khang udn cua gong, W = 12 99 cm®
Ringp - Cuong do cua thep, Ry, = 2100 kG/cm?

ggl2 20,2455
8W  8.12,99
=> Thoa man diéu kién d¢ bén
- Kiém tra bien dang gong:
qtc |4 _ |
384 ] <[f]= 400 d6i voi dam don gian
_ 50,1, 5.1556.55*
384 EJ 384.2,1.10°48,2
55

[f] = = —— =0,1375cm
400 400

->f=0,0183 cm < [f] = 0,’1375 cm
=> Thoa man dicu kién bien dang.

=>G = = 589,17 kG/cm’< Ry, = 2100 kG/cm?

=0,0183 cm
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- Chon 1 diam dién hinh dé tinh toan, ta chon dam D1 (220 x 600) ting 3 c6

nhip tinh toan la: 6320 mm
9.2.2.1. T6 hop van khuén:
\
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~ Hinh 9.2.6. T6 hop van khuén dim
9.2.2.2. Tinh toan kiém tra van khuon day:
*) Sor do tinh toén:

So do dam lién tuc chiu tai trong phan bb déu tya trén cac xa go ngang.

a,
%llkiziiilw
IX IX

Moo= G 1°/10

Hinh 9.2.7. So' d6 tinh van diy dAm
*) Tai trong tac dung I&n van khudn:
- Qv1: Tai trong ban than van khuén, n; = 1,1
qu’® = 9,°.b=20.0,22 =4,4kG/m

6320

N

N

HOP VAN KHUON THANH DAM PHIA TRONG CO DAM
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(q = 20kG/m?)
Qui" = N1. Qv1°=1,1.4,4=4,84kG/m
b - Bé rong ddy dam (tim VK ddy dam).
- Qv2: Trong lugng BTCT dam, n, = 1,2
02 = Yarer-Ng.b=2600.0,6.0,22 = 343,2kG/m
veter = 2500 + 100 = 2600 (KG/m?)
Trong luong cbt thép lay bang 100kG/m?
02" = .0, = 1,2.343,2 = 411,84 kKG/m
- Qua: Tai trong do trt vira (d6) BT, n; = 1,3
O = 05°.b=400.0,22 = 88kG/m
(Dé bang cén truc thap voi thing dé V=0,8m? ->q5*° = 400 kG/m?)
qvS = Ns. qvg ©=1,3.88 = 114,4kG/m
- Qs Tai trong do ddm BT, n; = 1,3
Qua = 04° .b=200.0,22 =44kG/m
(Voi dém c6 D = 70mm, ldy g, = 200kG/m?)
Qua® = Ng. Qua®=1,3.44= 57,2kG/m
—>Tong tai trong tac dung 18n van khuén day dam:
q = ql + Q2 + q3‘° = 44 + 343,2 +88= 475,2(kG/m)
g = q," + " + g3"= 4,84+ 411,84 +114,4 = 531,1(kG/m)
*) Kiém tra van khudén day dcfm theo diéu kién bén va theo dé vong:
- Kiém tra do bén: 6 = Minax/W < Ringp
Trong d6: Mmax = qtt %ng/10 ; Ik ng - khoang céch bé tri cac xa ngang.
W =4,57 cm® Mémen khang uén caa tam VK b=220mm(Tra bang)
Rinep = 2100 kG/cm?. Cuong do cua thép.

|2

q"x Ly _5,311x 60’
10xW  10x4,57

=>6 = Mupa/W= =418,37KG / cm’< Rye, = 2100

kG/cm?
- Kiém tra d¢ vong:
t.c |4

q°l, 475260

T 128EJ 128.2,1.10°.22,58
Mbdun dan hdi cua thép: E = 2,1.10° kG/cm?; Mdmen quén tinh J=22,58cm*
(Tra bang)

_0,0101cm< [f]= 2 = 0,15¢m
400

*) Tinh toén ‘kie;m tra xa ngang dé van day dam:
- So do tinh toén :
o do dam don gian chiu tai trong tap trung dat gitra dam, goi tua la cac xa go

doc, nhip 1,2m.

L

! 1
Hinh 9.2.8. So' d6 tinh todn xa ngang
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Tiét dién 100 x 100 cm => W = 10.10°/6 =166,66 cm® ; | = 10.10%12
=833,33 cm’
- Tai trong tac dung Ién xa ngang:
Tai trong tac dung Ién xa ngang la tai phan bé trén be rong van day, coi nhu
tai tap trung dat tai gitta xa go + Trong luong ban than xa go.
+ Tai trong ctia van truyén xudng:

P = qm.lx_ng =475,2.0,6 = 285,12KG

P =q"l,, =53110,6 = 318,66KG
+ Trong lugng ban than xa go c6 y,, =600KG/m°
P’ = By Nng 1Yo = 0,1.0,1.1,2.600 = 7,2KG

xng
P =nP, =11.7,2=7,92KG
=>T6ng tai trong tac dung 1én xa ngang 1a :
P Ptc + Ptc 285,12+ 7,2 =292,32KG

X.ngang

Pt =P'+P) =318,66+7,92 = 326,58KG

X.ngang
-Kiém tra d6 bén va véng cia xa ngang:
+ Kiém tra do bén: 6 = Mpna/W < [o]
Trong d6: Max = pt xng-lxd/4 5 Ix.d — KhOang cach b tr| cac xa doc 1,2m
W = by ng.hy ng2/6 =166,67cm®; Momen khéng uén
[6] = 90KG/cm?; Ung suat cho phép cua gd

P*x1, .. 326,58.120

4xW  4.166,67
=> Thoa mén diéu kién do bén.
- Kiém tra d¢ vong:

pe |? 292 32.120° l,, 120
_ Dxnglxd _ ! =0,105cm < [f] 2L =—=0,3cm

~ 48EJ 481,2.10°83333 400 400

Mddun dan hoi cua gd: E = 1,2.10° kG/cm?

MOmén quan tinh : J = by ng.hyne*/ 12=10.10%12 = 833,33 kG/cm*

=> thoa mén diéu kién do vong.
*) Tinh to4n kiém tra xa doc dé xa ngang:

- So dd tinh toén :

So d6 dam lién tuc chiu tai trong tap trung dat tai goi va giira dam, goi tua 13
cac dau gido (cot chdng), nhip 1,2m. Tiét dién 100x100mm.

f‘ P f JP g iP g LP f LP f

, 1e00 ) 1200y 1200 ) 1200 ) 1200 4
Hinh 9.2.9. So' d6 tinh toan xa doc
- Tai trong tac dung lén xa doc:
Tai trong tac dung I&n xa doc 14 tai trong tap trung dat géi va giira dam.

=>6=M /W= =58, 78KG / cm’ <[c]=90KG/cm?
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P a = PC%ngl2 + P 1xa=292,32/2+7,2=153,36 KG
P btxd = bxd hy d- Ix2. Y95=0,1.0,1.1,2.600=7,2KG

P“Xd = P g2 + Py oq= 326,58/2+7,92= 171,21 KG

P! btxd—nbxd hyd- Ix2.Ygs = 1,1.0,1.0,1.1,2.600=7,92 KG

n — Heé s vuot tai n = 1,1; l,, — Chiéu dai doan xa doc 1,2m

bx.d—q Chiéu rong tiét dién xa gd doc ; hy g— Chiéu cao tiét dién xa go doc

- Kié§n tra do bép va vong cua xa doc:

+ Kiém tra dd bén: o = My /W < [o]

Trong d6: Mypax = P'xng-1/4 ; I — Khoang cach gido chong 1, 2m
W = by nghy n92/6 =166,66 cm’ ; Mdmen khang udn
[6] = 90KG/cm? ; Ung suit cho phép cua go

P x| 171,21x120
:>G:|\/|maX/W: Xng _ ’ X
4x W 4x166,67

=> Thoa man diéu kién do bén.
- Kiém tra d¢ vong:

=30,82KG / cm’® <[c]= 90KG/cm?

o .120° |, 120
_Pe 153,365120 _ 0.055¢m <[f]= _ 0.3cm
" 48.EJ 48.1,2.10°.833,33 400 400

Modun dan hdi cua gd: E = 1,2.10° kG/cm?
M6men quén tinh : J = by ug.heng’/ 12= 0,1.0,13%12 = 833,33cm*
=> Thoa man diéu kién do vang.
9.2.2.3. Tinh toan kiém tra van khuén thanh dam:
*) So do tinh van khuén thanh dam:
So dd tinh toan la dam lién tuc, gdi tya 1a cac swon ding Is=60cm.

4y

I

WNZ/]O ‘

Hinh 9.2.10. So' @6 tinh toan van khudn thanh dim
*) Tdi trong tac dung 18n van khudn thanh dam:

- Ap luc ngang cua vira bé tong, n, = 1,3
01°=ypt.hg.= 2500.0,6= 1500 kG/m?

g:"=n. g, = 1,3.1500 = 1950 kG/m?
- Ap lyc sinh ra khi ¢dm bé téng, n, = 1,3

,°=200 kG/m? vé&i ddm c6 D = 70mm
9,"=n.0," = 1,3.200 = 260 kG/m?
=>Tong tai trong tac dung I&n van khudn thanh dam la:
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q°=1500 + 200 = 1700 kG/m?

q" = 1950 + 260 = 2210 kG/m?

=> Tai trong tac dung 1&n tam vén Ién cé bé rong 300 1a:

qv°=1700. 0,3 = 510 kG/m

ov = 2210 .0,3 = 663 KG/m
*) Kiém tra van thanh:

Momen khang ubn cua tiét dién van b=30cm: W = 6,45 cm® ; | = 28,59cm”

- Kiém tra d6 bén :
qyxl5,,  6,63x60?
10xW  10x6,45
=> Thoa man diéu kién do bén.
- Kiém tra do véng :

G = Mypax/ W= = 370,05KG / cm?< Rypgp = 2100 kG/cm?

t.c 3 3
fo Gl 51080 hoogem<qry=tS - %0 g 15em
128.EJ 128.1,2.10°.28,59 400 400

=> thoa man diéu kién bién dang.
*) Kiém tra swon dirg van khudn thanh :

- So db tinh toan:

+ La dam don gian ké 1én gbi tua la cac cay chong

Qs
iﬁlifllliilm%
c

M, =q.I°/8
Hinh 9.2.11. So' @6 tinh toan thanh swon dimg
- Tai trong tac dung 1én suon:
0s°= I, =1700.0,6 = 1020 kG/m
0" = q"ls= 2210.0,6 = 1326 kG/m
- Kiém tra suon:
Chon sudn bang gd c6 kich thudc 80 x 80 mm
=> W = 8. 846 = 85,33 cm® ; | = 8. 8%12 =341,33 cm* ; E = 1,2.10°
Kglcm?
l; = 60 cm => Suon 1am viéc nhu ddm don gian.
+ Kiém tra d6 bén:
_q"F  13,26.60°
8W 88533
=> thoa mén diéu kién d6 bén.
+ Kiém tra do vong suon véi nhip 1 =60 cm

=>0

=69,93KG /Cm’< o =90kG/cm?*



120

) tcy4 ) ) 4 I
20l 510200 g5 L 450y
384El 384.1,2.10°.341,33 400 400
=> Thoa man diéu kién bién dang.
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Hinh 9.2.12. Mit ciit va b tri van khuén, h¢ gido chong

9.2.3. Thiét ké van khudn san:

- Chon 1 6 san dién hinh dé tinh toan, ta chon 6 san 1 tang 3 ¢6 kich thuéc3,6
x 3,6 (m)
9.2.3.1. T6 hop van khuén:
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Hinh 9.2.13. T6 hgp van khuén 6 san
9.2.3.2. Tinh toan kiém tra van khuon san:
*) So do tinh van khuén san:
Dua vao mit cat A - A ta c6 so dd kiém tra van san 1a dam lién tuc ké 1én goi
tua & cac xa go 16p trén:
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Hinh 9.2.14. So’ do tlnh van khuén san
*) Tai trong tac dung lén van khudn:

-Tai trong ban than van khuén, n, = 1,1
g, = n,.q°, = 1,1.20= 22KG / m’?
-Tai trong ban than béténg cot thép, n, = 1,2
d, =N,.8 Vg =1,2.0,8.2600 = 2496KG / m’?
0, = q." / n, = 2496/1,2 = 2080 kG/m?
-Hoat tai do nguoi di lai va dung cu thi céng, n; = 1,3
5" = 250 kG/m?
d, =n,.q; =1,3.250 = 325KG / m’
- Trong luongdo trat vira BT, n4 1,3
04 = 400 kG/m? ( Vihing = 0,8 m3 )
q,=n,.q; =1,3.400=520KG/m’
- Tai trong do dam betong ns =13

gs° = 200 kG/m?® ( dam bé téng c¢6 D = 70mm )
g, =n,.qs =1,3.200=260KG/m’
=>Tong tai trong tac dung mat san la:
q° = g, + 9, + 5 + g, = 20 + 2080 + 250 + 400 = 2750 kG/m?

g = 0o + 0" + 05" + " = 22 + 2496 + 325 + 520 = 3363 kG/m’
=>Tong tai trong tac dung Ién tam van khuén bé rong 300mm Ia:
0v° = q°°.b = 2750.0,3 = 825 kG/m
qy' =g"b = 3363.0,3 = 1008,9 kG/m
*) Kiem tra van san :
- Kiém tra d6 ben :
_qulZ,  10,089.75°

. _ =879,86KG/cm?< R= 2100 KG/cm?
“10W  10.645
- Kiém tra d6 vdng :
q;‘l;‘l ~ 8,25.75" I 75

=0,034cm <=L =——=0,1875cm
" 128El  128.2,1.1CF .28,59 400 400

=> Thoa man diéu kién bién dang
*) Kiém tra xa go lop trén do van san :
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-Sodotinhxago lop trén: ‘ ’
Dya vao mc B - B ta ¢6 so do kiém tra la dam lién tuc chiu tai trong phan bo
deu, goi tua la cac xa go lop dudi, tiet dién xa go 16p trén 1a: 100 x 100 mm

Qi
O
l.=1200 l.=1200
WW U
Mus= G .1°/10

Hinh 9.2.15. So' 6 tinh xa g 16p trén
- Tai trong tac dung :
+ Tai trong ban than :

qr, =nbhy, =11.0,1.0,1.600 = 6,6KG / m

q°,=bhy, =0,1.0,1.600=6,0KG / m

+ T4i trong do van san truyén xudng :

q. ... =q..l, =1008,9.0,75=756,68KG / m
q°.. =q I, =825.0,75=618,75KG / m
=>Tong tai trong tac dung Ién xa g 16p trén 1a:
qxt,en =756,68+6,6=763,28KG/m

01y =618,75+6=624,75KG /m

- Kiém tra xa go 1op trén:

Xa gd g tiét dien 10x10cm c6:W=10.10%/6=166,67cm?;
J=10.10%12=833,33 cm*

+Kiém tra bén :

_ Qenly, _ 7,6328.120°

10.W 10.166,67
+Kiém tra do vong :
4 4
qxtrenl _ 6,2475.5120 0101 cm <2 — 120 _0,3cm
128ElI  128.1,2.10°.833,33 400 400
*) Kiém tra xa go 16p dwdi doxagotrén: ‘ ‘
Dua vao mat cat A- A taco so‘dﬁ kiém tra X:f;l go Iép dudi la dam lién tuc
chiu tai trong tap trung goi tua la cac dau giao (cot chong) , tiét dién 120 x 140 mm

= 65,95KG/cm’< 6 =90 KG/em®
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Hinh 9.2.16. So' d6 tinh xa gb 16p dudi
- Tai trong tac dung :

tc tc
I:)x.duoi - qx.tren'lxz + be'h I

Pe . =624,75.1,2+0,12.0,14.1,2.600 =759, 78KG
P)It.duoi = q:tren'lxz + be'hXZ'Ig'yQo'n

PY . =763,28.1,2+0,12.0,14.1,2.600.1,1 = 928,03KG

- Kiém tra d6 bén va do vong cua xa dudi:
Nhip kiemtra=1,2m
=> W =12.14%/6 =392 cm® ; J = 12.14%/12 = 2744 cm*
 Plaoly  928,03.120

x2°°Qg 'ygo

c= = =71,02KG / cm” <[], = 90KG / cm’
AW 4.392
- kiém tra ¢ vong :
Plwole  759,78.120° l, 12
_ X.dUOIg: 59, 85 0 :0’ <_g:_0:0’3cm
48.E.J 48.1,2.10°.2744 400 400

=> thoa man diéu kién bién dang.
*) Kiém tra cgt chong ( giao ) :

Dua vao so d6 kiém tra xa go 1op dudi ta suy ra tai trong tac dung 1én dau
gido la
N,,, = 2P, =2.928,03=1856KG

Ta c6 sir dung 2 tang gido Pal c6 chiéu cao la 3 m :>[Pg.h] =35300KG

=>N,,, = 1856 KG<|P,, | =35300KG => giso dam bio
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9.3. Thf')n,g ké kh("ii,lu’(_)’ng va phan doan thi cong:
9.3.1. Thong ké khoi lweng:

Bing 9.3.1 Thong ké khoi lwgng bé tong cit trong cac tang ]
Kich thwéc cau Z . £ Ton
Tén ki€n The ?Ch 50 Tong thé tifh
A £ 1 cau lwgng 2
Tang ciu (m) Kién cAu ] the ; . 1 ,
kién .. R 3 " tich(m®) | tang(m
Dai |Rong | Cao | (M) kién ;

C1 065 | 04 3 0.780 13 10.140
C2 055 | 04 3 0.660 14 9.240
R C3 04 | 0.22 3 0.264 2 0.528

tret g 0.3 3 | 0212 4 0gag | 1o
C5 0.4 0.4 3 0.480 2 0.960
L&i 1492 | 0.22 3 9.847 1 9.847
C1 065 | 04 | 45 1.170 13 15.210
C2 055 | 04 | 45 | 0.990 14 13.860
C3 04 | 022 | 45 0.396 2 0.792

L C4 0.3 4.5 0.318 4 1.272 47.345
C5 0.4 04 | 45 0.720 2 1.440
L&i 1492 | 022 | 45 | 14771 1 14.771
C1 065 | 04 | 36 0.936 13 12.168
C2 055 | 04 3.6 0.792 14 11.088

2 C3 04 | 0.22 | 3.6 0.317 2 0.634 36.724
C4 0.3 3.6 0.254 4 1.017
L&i 1492 | 0.22 | 3.6 11.817 1 11.817
C1 06 | 0.35 | 3.6 0.756 13 9.828
C2 05 | 035 | 3.6 0.630 14 8.820

3,4,5 C3 04 | 0.22 | 3.6 0.317 2 0.634 32.116
C4 0.3 3.6 0.254 4 1.017
LGi 1492 | 0.22 | 3.6 11.817 1 11.817
C1 055 | 0.3 3.6 0.594 13 7.722
C2 0.45 | 0.3 3.6 0.486 14 6.804

6'g’im C3 04 | 022 | 3.6 0.317 2 0.634 27.994
C4 0.3 3.6 0.254 4 1.017
LGi 1492 | 0.22 | 3.6 11.817 1 11.817

mai C1 055 | 0.3 3.3 0.545 6 3.267 5.940
tum C2 0.45 | 0.3 3.3 0.446 6 2.673
Bang 9.3.2. Thang ké khdi lweng cét thép cot trong cac tang
‘ Tang ‘ Tén ‘ Kich thuéc ciu ‘ Thé ‘ HL ‘ Trong ‘ SL | Téng ‘ Tong |
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ciu kién tl'Ch 1 | CT | lwgng | cu | trong | trong
kién cau 1ck | Kkién | lugng | lwgng
.. R kién (T (T) | 1ltang
Dai | Rgng | Cao (m°) (T)
Cl | 065 | 04 3 0.780 | 2.2 | 0.135 | 13 | 1.751
C2 | 05 | 04 3 0.660 | 2.2 | 0.114 | 14 | 1.596
trét C3 | 04 | 0.22 3 0.264 | 2.2 | 0.046 2 | 0.091 5.451
j C4 0.3 3 0.212 | 2.2 | 0.037 4 | 0.146
C5 | 04 0.4 3 0.480 | 2.2 | 0.083 2 | 0.166
LGi | 1492 | 0.22 3 9847 | 2.2 | 1.701 1 | 1701
Cl | 065 | 04 | 45 | 1170 | 22 | 0.202 | 13 | 2.627
C2 | 055 | 04 | 45 | 0990 |22 | 0171 | 14 | 2.394
1 C3 | 04 | 022 | 45 | 039% | 2.2 | 0.068 2 | 0137 8176
C4 0.3 45 | 0.318 | 2.2 | 0.055 4 10220 |
C5 | 04 04 | 45 | 0.720 | 2.2 | 0.124 2 | 0.249
Loi (1492 | 0.22 | 45 | 14771 | 2.2 | 2551 1 | 2551
ClL  065| 04 | 36 | 0936 | 22| 0.162 | 13 | 2.101
C2 |05 | 04 | 36 | 0792 | 22| 0137 | 14 | 1915
2 C3 | 04 | 022 | 36 | 0317 | 22| 0.055 2 | 0.109 | 6.342
C4 0.3 36 | 0.254 | 2.2 | 0.044 4 | 0.176
L6i | 1492 | 0.22 | 3.6 | 11817 | 2.2 | 2.041 1 | 2.041
Cl| 06 |03 | 36 | 075 |22]| 0131 | 13 | 1.697
Cc2 | 05 |03 | 36 | 0630 | 22| 0.109 | 14 | 1.523
345 | C3 | 04 | 022 | 36 | 0317 | 22 | 0.055 2 | 0.109 | 5.546
C4 0.3 36 | 0.254 | 2.2 | 0.044 4 | 0.176
L6i | 1492 | 0.22 | 3.6 | 11817 | 2.2 | 2.041 1 | 2.041
Cl | 05 | 03 | 36 | 0594 |22 0103 | 13 | 1.334
C2 045 | 03 | 36 | 0486 | 22| 0084 | 14 | 1.175
6,£,im C3 | 04 | 022 | 36 | 0317 | 22 | 0.055 2 | 0.109 | 4834
C4 0.3 36 | 0.254 | 2.2 | 0.044 4 | 0.176
L6i | 1492 | 0.22 | 3.6 | 11817 | 2.2 | 2.041 1 | 2.041
mai | C1 | 055 | 03 | 3.3 | 0545 | 2.2 | 0.094 6 | 0.564 1.0%6
tum | C2 | 045 | 03 | 3.3 | 0446 | 2.2 | 0.077 6 | 0462 |
Bing 9.3.3. Thong ké khoi lwong van khudn ct trong cic ting
‘ Tang ‘ Tén ‘ Kich thuwéc ciu Dién ‘ SL ‘ Tong S | Tong S




ciu kién (m) tich 1 ciu (m2) 1 phéan
ki€én cau ki€én doan
.. - kién (m2)
Dai | Rong | Cao (m2)
Cl 065 | 04 | 24 5.040 13 65.520
C2 |05 | 04 | 24 | 4560 14 63.840
. C3 04 | 022 | 24 2.976 2 5.952
fret 7 cq 0.3 24 | 1130 | 4 | 4520 | 220180
C5 0.4 04 | 24 3.840 2 7.680
Loi | 1492 | 0.22 | 24 | 72.672 1 72.672
Cl (065 | 04 | 39 | 8190 | 13 | 106.470
C2 |05 | 04 | 39 7.410 14 | 103.740
C3 04 | 022 | 3.9 4.836 2 9.672
L C4 0.3 3.9 1.837 4 7.348 357.802
C5 0.4 04 | 3.9 6.240 2 12.480
Loi | 1492 | 0.22 | 3.9 [118.092 | 1 118.092
Cl | 065 | 04 3 6.300 | 13 | 81.900
C2 |05 | 04 3 5.700 14 79.800
2 C3 04 | 0.22 3 3.720 2 7.440 265.632
C4 0.3 3 1.413 4 5.652
Loi | 1492 | 0.22 3 90.840 1 90.840
C1 0.6 | 0.35 3 5.700 13 74.100
C2 05 | 0.35 3 5.100 14 71.400
345 | C3 04 | 0.22 3 3.720 2 7.440 249.432
C4 0.3 3 1.413 4 5.652
Loi | 1492 | 0.22 3 90.840 1 90.840
Cl | 055 | 03 3 5.100 13 66.300
C2 | 045 | 03 3 4.500 14 63.000
6’;’im C3 0.4 | 0.22 3 3.720 2 7.440 233.232
C4 0.3 3 1.413 4 5.652
Loi | 14.92 | 0.22 3 90.840 1 90.840
mai Cl | 055 | 0.3 2.9 4.930 6 29.580 55.680
tum C2 | 045 | 0.3 2.9 4.350 6 26.100 '




Bang 9.3.4. Thong ké khoi lwong bé tong dim san ting trét
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] Kich thwéc ciu V1 So ) Téng V
A Tén cau kién(m) £ lwon | Ton 1
Tang kién . cat g ciu V(mg) tAng(m®
: Dai | Rgng | Cao | Kkién ki
i€n )

D1 | 6.22 | 0.22 | 0.6 | 0.821 | 13 | 10.674
D2 | 218 | 0.22 | 0.6 | 0.288 | 15 4.316
D3 | 671 | 0.22 | 0.6 | 0.886 | 16 | 14.172
D4 | 7.88 | 0.22 | 0.6 | 1.040 3 3.120
D5 6.8 | 0.22 | 0.6 | 0.898 6 5.386
D6 | 698 | 0.22 | 0.6 | 0.921 | 12 | 11.056
D7 | 274 | 0.22 | 0.3 | 0.181 2 0.362
D8 | 3.38 | 0.22 | 0.6 | 0.446 | 16 7.139
D9 | 3.83 | 0.22 | 0.6 | 0.506 3 1.517
Dam | D10 | 1.61 | 0.22 | 0.6 | 0.213 1 0.213
D11 | 3.68 | 0.22 | 0.6 | 0.486 2 0.972
D12 | 3.38 | 0.22 | 0.3 | 0.223 2 0.446
D13 | 5.18 | 0.22 | 0.3 | 0.342 2 0.684
D14 | 158 | 0.22 | 0.3 | 0.104 | 14 1.460

trét D15 | 479 | 0.22 | 0.3 | 0.316 2 0.632 | 118.944
D16 | 3.08 | 0.22 | 0.3 | 0.203 2 0.407
D17 | 566 | 0.22 | 0.6 | 0.747 1 0.747
D18 | 1.72 | 0.22 | 0.3 | 0.114 3 0.341
D19 | 3.83 | 0.22 | 0.3 | 0.253 2 0.506
Ol | 3.38 | 3.38 | 0.08 | 0914 | 32 | 29.246
02 | 338 | 2.18 | 0.08 | 0.589 | 12 7.074
O3 | 3.83 | 3.38 | 0.08 | 1.036 6 6.214
O4 | 3.38 | 1.61 | 0.08 | 0.435 2 0.871
. O5 | 2.74 | 2.015| 0.08 | 0.442 1 0.442
S8 706 | 3.83 | 218 | 0.08 | 0.668 | 2 | 1.336
O7 | 3.08 | 1.06 | 0.08 | 0.261 2 0.522
08 | 3.68 | 3.38 | 0.08 | 0.995 4 3.980
09 | 158 | 1.58 | 0.08 | 0.200 | 14 2.796
O11 | 3.83 | 3.78 | 0.08 | 1.158 2 2.316




Bang 9.3.5. Thong ké khdi luwgng bé ton

dam san tang 1
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Kich thwéc ciu

So

A Tén chu kién(m) V;l lwong | Tong Tong V
Tang kién ‘s cat cau | V(md) | ., L 3
; Dai | Rong | Cao | kién Kién tang(m”)

D1 | 622 | 022 | 0.6 | 0.821 | 13 |10.674

D2 | 218 | 022 | 06 | 0.288 | 15 | 4.316

D3 | 671 | 022 | 06 | 0.886 | 16 |14.172

D4 | 7.88 | 022 | 06 | 1.040 | 4 | 4.161

D5 | 68 | 022 | 06 | 0.898 | 6 | 5386

D6 | 6.98 | 022 | 06 | 0.921 | 12 |11.056

D7 | 274 | 022 | 03 | 0.181 | 2 | 0.362

D8 | 338 | 022 | 06 | 0.446 | 16 | 7.139

D9 | 383 | 022 | 06 | 0506 | 5 | 2528

Dim | D10 | 161 | 022 | 06 | 0213 | 1 | 0.213

D11 | 368 | 022 | 0.6 | 048 | 2 | 0.972

D12 | 338 | 022 | 03 | 0223 | 2 | 0.446

D13 | 518 | 022 | 03 | 0.342 | 2 | 0.684

D14 | 158 | 022 | 0.3 | 0.104 | 14 | 1.460
1 D15 | 479 | 022 | 03 | 0.316 | 2 | 0.632 | 122.728

D16 | 3.08 | 022 | 0.3 | 0203 | 2 | 0.407

D17 | 566 | 022 | 0.6 | 0.747 | 1 | 0.747

D20 | 7.69 | 022 | 06 | 1.0156 | 2 | 2.030

D21 | 7.78 | 022 | 06 | 1.027 | 1 | 1.027

Ol | 338 | 3.38 | 008 | 0.914 | 32 |29.246

02 | 338 | 218 | 008 | 0589 | 12 | 7.074

03 | 383 | 338 | 008 | 1.036 | 6 | 6.214

O4 | 338 | 1.61 | 008 | 0435 | 2 | 0871

[ 05 [ 274 [2015]008] 0.442 | 1 | 0442

SaN 55383 | 218 | 0.08 | 0668 | 2 | 1336

O7 | 308 | 1.06 | 008 | 0261 | 2 | 0522

08 | 3.68 | 3.38 | 008 | 0995 | 4 | 3.980

09 | 158 | 1.58 | 0.08 | 0.200 | 14 | 2.79

010 | 383 | 1.5 | 00804596 | 4 |1.8384




Bang 9.3.6. Thong ké khdi luon

g bé ton

dam san tang 2
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Kich thwéce cau So z
A Tén ciu kién(m) VA . lwong | Ton Tong V
Tang kién ‘. cau ciu V(mg) L 3
* Dai | Rong | Cao | kién Kién tang(m”)
D1 | 6.22 | 0.22 | 0.6 | 0.821 13 [10.674
D2 | 218 | 0.22 | 0.6 | 0.288 15 4.316
D3 | 6.71 | 0.22 | 0.6 | 0.886 16 |14.172
D4 | 788 | 0.22 | 0.6 | 1.040 3 3.120
D5 6.8 | 0.22 | 0.6 | 0.898 6 5.386
D6 | 6.98 | 0.22 | 0.6 | 0.921 12 | 11.056
D7 | 274 | 0.22 | 0.3 | 0.181 2 0.362
D8 | 3.38 | 0.22 | 0.6 | 0.446 16 7.139
Dam | D9 | 3.83 | 0.22 | 0.6 | 0.506 3 1.517
D10 | 1.61 | 0.22 | 0.6 | 0.213 1 0.213
D11 | 3.68 | 0.22 | 0.6 | 0.486 2 0.972
D12 | 3.38 | 0.22 | 0.3 | 0.223 2 0.446
D13 | 5.18 | 0.22 | 0.3 | 0.342 2 0.684
2 D14 | 158 | 0.22 | 0.3 | 0.104 14 1.460 115781
D15 | 479 | 0.22 | 0.3 | 0.316 2 0.632
D16 | 3.08 | 0.22 | 0.3 | 0.203 2 0.407
D17 | 5.66 | 0.22 | 0.6 | 0.747 1 0.747
Ol | 338 | 3.38 | 0.08 | 0.914 | 32 |29.246
02 | 3.38 | 2.18 | 0.08 | 0.589 12 7.074
O3 | 3.83 | 3.38 | 0.08 | 1.036 6 6.214
O4 | 3.38 | 1.61 | 0.08 | 0.435 2 0.871
San | O5 | 2.74 | 2.015 | 0.08 | 0.442 1 0.442
O6 | 3.83 | 2.18 | 0.08 | 0.668 2 1.336
O7 | 3.08 | 1.06 | 0.08 | 0.261 2 0.522
08 | 3.68 | 3.38 | 0.08 | 0.995 4 3.980
09 | 158 | 1.58 | 0.08 | 0.200 14 2.796

Bang 9.3.7. Thong ké khoi lwgng bé tong dim san ting 3,4,5
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Kich thwéc cau So 2
A Tén ciu kién(m) V;1 lwong | Tong Tong V
Tang | \ien N cau | A vmd | L L
: Dai | Rong | Cao | kién Kién tang(m”)
D1 | 632|022 | 06 | 0834 | 13 |10.845
D2 | 218 | 0.22 | 0.6 | 0.288 | 15 4.316
D3 |6.785| 0.22 | 0.6 | 0.896 | 16 |14.330
D4 | 7.88 | 0.22 | 0.6 | 1.040 3 3.120
D5 | 6.85 | 0.22 | 0.6 | 0.904 6 5.425
D6 | 6.98 | 0.22 | 0.6 | 0921 | 12 | 11.056
D7 | 274 | 0.22 | 0.3 | 0.181 2 0.362
D8 | 3.38 | 0.22 | 0.6 | 0.446 | 16 7.139
Dam | D9 | 3.83 | 0.22 | 0.6 | 0.506 3 1.517
D10 | 161 | 0.22 | 0.6 | 0.213 1 0.213
D11 | 3.68 | 0.22 | 0.6 | 0.486 2 0.972
D12 | 3.38 | 0.22 | 0.3 | 0.223 2 0.446
D13 | 5.18 | 0.22 | 0.3 | 0.342 2 0.684
345 D14 | 158 | 0.22 | 0.3 | 0.104 | 14 1.460 116151
D15| 479 | 0.22 | 0.3 | 0.316 2 0.632
D16 | 3.08 | 0.22 | 0.3 | 0.203 2 0.407
D17 | 5.66 | 0.22 | 0.6 | 0.747 1 0.747
Ol | 3.38 | 3.38 | 0.08 | 0914 | 32 |29.246
02 | 3.38 | 218 | 0.08 | 0.589 | 12 7.074
O3 | 3.83 | 3.38 | 0.08 | 1.036 6 6.214
O4 | 3.38 | 1.61 | 0.08 | 0.435 2 0.871
San | O5 | 2.74 | 2.015 | 0.08 | 0.442 1 0.442
O6 | 3.83 | 2.18 | 0.08 | 0.668 2 1.336
O7 | 3.08 | 1.06 | 0.08 | 0.261 2 0.522
08 | 3.68 | 3.38 | 0.08 | 0.995 4 3.980
09 | 158 | 1.58 | 0.08 | 0.200 | 14 2.796

Bang 9.3.8. Thong ké khoi lwgng bé tong dam san ting 6,7, mai
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] Kich thwéc ciu V1 S6 . Tong V
A Tén cau ki€én(m) £ lwgng | Tong 1
Tang ‘n cau X 3
Kién N n o cau | V(m®) | tang(m
Dai | Rong | Cao | kién ki 3
i€n )
D1 | 642 | 0.22 | 0.6 | 0.847 13 11.017
D2 | 218 | 0.22 | 0.6 | 0.288 15 4.316
D3 | 6.86 | 0.22 | 0.6 | 0.906 16 14.488
D4 | 788 | 0.22 | 0.6 | 1.040 3 3.120
D5 | 69 | 0.22 | 0.6 | 0.911 6 5.465
D6 | 698 | 0.22 | 0.6 | 0.921 12 11.056
D7 | 274 | 0.22 | 0.3 | 0.181 2 0.362
D8 | 3.38 | 0.22 | 0.6 | 0.446 16 7.139
Dam | D9 [3.83] 022 | 06 [ 0506 | 3 1,517
D10 | 1.61 | 0.22 | 0.6 | 0.213 1 0.213
D11 | 3.68 | 0.22 | 0.6 | 0.486 2 0.972
D12 | 3.38 | 0.22 | 0.3 | 0.223 2 0.446
6,73mé D13 | 518 | 0.22 | 0.3 | 0.342 2 0.684 116.521
I D14 | 158 | 0.22 | 0.3 | 0.104 14 1.460 '
D15 | 479 | 0.22 | 0.3 | 0.316 2 0.632
D16 | 3.08 | 0.22 | 0.3 | 0.203 2 0.407
D17 | 5.66 | 0.22 | 0.6 | 0.747 1 0.747
Ol | 3.38 | 3.38 | 0.08 | 0.914 32 | 29.246
02 | 3.38 | 2.18 | 0.08 | 0.589 12 7.074
O3 | 3.83| 3.38 | 0.08 | 1.036 6 6.214
04 | 3.38| 1.61 | 0.08 | 0.435 2 0.871
San | O5 | 2.74 | 2.015| 0.08 | 0.442 1 0.442
O6 | 3.83| 2.18 | 0.08 | 0.668 2 1.336
O7 | 3.08| 1.06 | 0.08 | 0.261 2 0.522
O8 | 3.68 | 3.38 | 0.08 | 0.995 4 3.980
09 | 158 | 1.58 | 0.08 | 0.200 14 2.796

Bang 9.3.9. Thong ké khoi lwgng bé tong dam san tAng mai tum
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] Kich thuée ciu V1 ) . Tﬁng \%
A Tén cau kién(m) ) lwgng | Tong 1
Tang oA cau X 3
Kién v R o cau | V(m°) | tang(m
Dai | Rong | Cao | kién ki 3
i€n )
D1 | 642 | 022 | 0.4 | 0.565 6 3.390
D4 | 788 | 0.22 | 0.4 | 0.693 2 1.387
DA D5 | 69 | 0.22 | 0.4 | 0.607 4 2.429
| P*™ "D6 [698] 022 | 04 | 0614 | 3 | 1.843
t”"'ﬁ: D9 | 383 | 022 | 0.4 | 0337 | 2 | 0.674 | 21.718
u D22 | 3.08| 0.22 | 0.4 | 0.271 2 0.542
O3 |3.83 | 3.38 | 0.08 | 1.036 4 4.143
San | O8 | 3.68 | 3.38 | 0.08 | 0.995 4 3.980
012 | 3.38 | 3.08 | 0.08 | 0.833 4 3.33

Bang 9.3.10. Thong ké khoi lwrgng cdt thép dam san ting trét
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N Tén cau Kich thudc cau 22”13 HL -lrurngg lufgn Téng
Tang | yien kign(m) kien | ST | 1ck | gchu| vimd)
S '3 (%) g Y
Dai | Réng | Cao | (M3) (T) | kign
D1 [ 622 | 022 | 0.6 {0821 | 1.4 | 0.090 13 1.173
D2 | 218 | 022 | 0.6 {0.288| 1.4 | 0.032 15 0.474
D3 | 6.71 | 022 | 0.6 {0886 | 1.4 | 0.097 16 1.557
D4 | 788 | 022 | 0.6 [1.040| 1.4 | 0.114 3 0.343
D5 | 68 | 0.22 | 0.6 [0.898 | 1.4 | 0.099 6 0.592
D6 | 698 | 022 | 0.6 [0.921| 14 | 0.101 12 1.215
D7 | 274 | 022 | 0.3 {0.181| 1.4 | 0.020 2 0.040
D8 [ 3.38| 022 | 0.6 {0446 | 1.4 | 0.049 16 0.785
D9 [ 383|022 | 0.6 {0506| 1.4 | 0.056 3 0.167
Dam | D10 | 1.61 | 0.22 | 0.6 |0.213| 1.4 | 0.023 1 0.023
D11 | 368 | 022 | 0.6 [0.486| 1.4 | 0.053 2 0.107
D12 | 338 | 0.22 | 0.3 [0.223| 1.4 | 0.025 2 0.049
D13 518 | 022 | 0.3 [0.342| 1.4 | 0.038 2 0.075
D14 | 158 | 0.22 | 0.3 |0.104 | 1.4 | 0.011 14 0.160
R D15 1479 | 022 | 0.3 |0.316| 1.4 | 0.035 2 0.069
Trét D16 | 3.08 | 0.22 | 0.3 |0.203| 1.4 | 0.022 2 0.045
D17 | 566 | 0.22 | 0.6 |0.747 | 1.4 | 0.082 1 0.082
D18 | 1.72 | 0.22 | 0.3 |0.114| 14 | 0.012 3 0.037
D19 | 383 | 0.22 | 0.3 |0.253 | 1.4 | 0.028 2 0.056
O1 | 338] 3.38 | 0.08 0914 | 1.0 | 0.072 32 2.296
02 | 338 ] 218 | 0.08 10589 | 1.0 | 0.046 12 0.555
O3 | 383 ] 3.38 | 0.08 |1.036| 1.0 | 0.081 6 0.488
O4 | 338 161 | 0.08 0435 1.0 | 0.034 2 0.068
san O5 | 274 12015|0.08 |0.442| 1.0 | 0.035 1 0.035
O6 | 383 | 218 | 0.08 |0.668| 1.0 | 0.052 2 0.105
O7 | 308 | 1.06 | 0.08 |0.261| 1.0 | 0.021 2 0.041
08 | 368 | 3.38 | 0.08 |10.995| 1.0 | 0.078 4 0.312
09 | 158 | 158 | 0.08 |0.200| 1.0 | 0.016 14 0.219
O11 | 3.83 | 3.78 | 0.08 |1.158 | 1.0 | 0.091 2 0.182
Tong khdi lwgng cot thép tang trét 11.351

Bang 9.3.11. Thong ké khdi lwgng ¢t thép dim san ting 1
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X Tén cau Kich thugc cau 22”13 HL 1T1$rr1]gg lufgn Téng
Tang kién Kign(m) kién cT 1ck g cau V(m°)
¢ ¢ (%) -
Dai | Réng | Cao | (M3) (T) | kign
D1 (622 | 022 | 0.6 [0.821| 1.4 | 0.090 13 1.173
D2 | 218 | 022 | 0.6 [0.288| 1.4 | 0.032 15 0.474
D3 |6.71| 022 | 0.6 {0886 | 1.4 | 0.097 16 1.557
D4 | 788 | 022 | 0.6 {1.040| 14 | 0.114 4 0.457
D5 | 68 | 0.22 | 0.6 [0.898 | 1.4 | 0.099 6 0.592
D6 (698 | 022 | 0.6 [0.921| 1.4 | 0.101 12 1.215
D7 (274|022 | 0.3 [0.181| 1.4 | 0.020 2 0.040
D8 [ 338|022 | 0.6 {0446 | 1.4 | 0.049 16 0.785
D9 [ 383|022 | 0.6 [0506| 1.4 | 0.056 5 0.278
Dam | D10 | 1.61 | 0.22 | 0.6 | 0.213| 1.4 | 0.023 1 0.023
D11 | 368 | 0.22 | 0.6 [ 0.486| 1.4 | 0.053 2 0.107
D12 1 338 | 0.22 | 0.3 [0.223| 1.4 | 0.025 2 0.049
D13 | 518 | 022 | 0.3 [0.342| 1.4 | 0.038 2 0.075
D14 | 158 | 0.22 | 0.3 |0.104| 1.4 | 0.011 14 0.160
D15 479 022 | 0.3 |0.316| 1.4 | 0.035 2 0.069
! D16 | 3.08 | 0.22 | 0.3 |0.203| 1.4 | 0.022 2 0.045
D17 | 566 | 0.22 | 0.6 |0.747| 1.4 | 0.082 1 0.082
D20 | 769 | 0.22 | 0.6 |1.015| 14 | 0.112 2 0.223
D21 | 7.78 | 022 | 0.6 |[1.027| 1.4 | 0.113 1 0.113
O1 | 338| 3.38 | 0.08 0914 1.0 | 0.072 32 2.296
02 | 338 | 2.18 | 0.08 |0.589 | 1.0 | 0.046 12 0.555
O3 | 383 | 3.38 | 0081036 1.0 | 0.081 6 0.488
O4 | 338 | 161 [ 0.08 0435| 1.0 | 0.034 2 0.068
san O5 | 27412015 0.08 |0.442 | 1.0 | 0.035 1 0.035
O6 | 383 | 218 | 0.08 |0.668| 1.0 | 0.052 2 0.105
O7 | 308 | 1.06 | 008 |0.261| 1.0 | 0.021 2 0.041
08 | 368 | 3.38 | 0.08 0995 1.0 | 0.078 4 0.312
09 | 158 | 158 | 0.08 |0.200| 1.0 | 0.016 14 0.219
010 1383 | 15 |0.08 |0.460| 1.0 | 0.036 4 0.144
Tong khdi lwgng cot thép tang 1 11.782

Bang 9.3.12. Thong ké khoi lwong cot thép dam san tang 2
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X Tén cau Kich thugc cau 22”13 HL 1T1$rr1]gg lufgn Téng
Tang kién Kign(m) kién cT 1ck g cau V(m°)
v v (%) oy
Dai | Réng | Cao | (M3) (T) | kign
D1 | 622|022 | 0.6 [0.821| 1.4 | 0.090 | 13 | 1.173
D2 | 218 | 0.22 | 0.6 [0.288| 14 | 0.032 | 15 | 0.474
D3 |6.71| 022 | 0.6 ({0886 | 1.4 | 0.097 | 16 | 1.557
D4 | 788 | 0.22 | 0.6 [1.040| 14 | 0.114 3 0.343
D5 | 6.8 | 0.22 | 0.6 [0.898| 1.4 | 0.099 6 0.592
D6 | 698 | 022 | 0.6 [0.921| 1.4 | 0.101 | 12 | 1.215
D7 | 274|022 | 0.3 |0.181| 1.4 | 0.020 2 0.040
D8 |338| 022 | 0.6 (0446 | 14 | 0.049 | 16 | 0.785
Dim | D9 |3.83| 0.22 | 0.6 |0.506 | 1.4 | 0.056 3 0.167
D10 | 161 | 022 | 0.6 |0.213| 1.4 | 0.023 1 0.023
D11 | 368 | 0.22 | 0.6 |0.486| 1.4 | 0.053 2 0.107
D12 | 3.38 | 0.22 | 0.3 |0.223| 1.4 | 0.025 2 0.049
D13 | 518 | 0.22 | 0.3 |0.342| 1.4 | 0.038 2 0.075
2 D14 | 158 | 022 | 0.3 |0.104| 14 | 0.011 | 14 | 0.160
D15 | 479 | 0.22 | 0.3 |0.316 | 1.4 | 0.035 2 0.069
D16 | 3.08 | 0.22 | 0.3 |0.203 | 1.4 | 0.022 2 0.045
D17 | 566 | 0.22 | 0.6 | 0.747 | 1.4 | 0.082 1 0.082
O1 | 338|338 |0.08|0914 | 1.0 | 0.072 | 32 | 2.296
02 | 338|218 |0.08|0589| 1.0 | 0.046 | 12 | 0.555
O3 |3.83| 338 |0.08|1.036| 1.0 | 0.081 6 0.488
O4 | 338 161 | 0.08|0.435| 1.0 | 0.034 2 0.068
San | O5 | 274 |{2.015|0.08 [0.442 | 1.0 | 0.035 1 0.035
O6 | 3.83 | 2.18 | 0.08 | 0.668 | 1.0 | 0.052 2 0.105
O7 | 3.08| 1.06 | 0.08 |0.261| 1.0 | 0.021 2 0.041
O8 | 3.68 | 3.38 | 0.08 |0.995| 1.0 | 0.078 4 0.312
09 | 158 | 158 |0.08|0.200| 1.0 | 0.016 | 14 | 0.219
Tong khoi hrgng cét thép tang 2 11.076

Bang 9.3.13. Théng ké khoi lwgng cdt thép dam san ting 3,4,5
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X Tén cau Kich thugc cau 22”13 HL 1T1:3r?gg lufgn Téng
Tang kién Kign(m) kién cT 1¢ck g cau Vv(m?®)
3 . (%) oy
Dai | Réng | Cao | (M3) (T) | kign
D1 | 632 | 022 | 06 |0.834| 1.4 | 0.092 | 13 | 1.192
D2 | 218 | 022 | 0.6 [0.288| 1.4 | 0.032 | 15 | 0.474
D3 |6.785| 0.22 | 0.6 |0.896| 1.4 | 0.098 | 16 | 1575
D4 | 7.88 | 022 | 0.6 |1.040| 1.4 | 0114 | 3 | 0.343
D5 | 6.85 | 0.22 | 0.6 |0.904| 1.4 | 0.099 | 6 | 0.596
D6 | 698 | 022 | 0.6 (0921 1.4 | 0.101 | 12 | 1.215
D7 | 274 | 022 | 0.3 |0.181| 1.4 | 0020 | 2 | 0.040
D8 | 3.38 | 022 | 0.6 |0.446| 1.4 | 0.049 | 16 | 0.785
Dam | D9 | 383 | 0.22 | 0.6 | 0506 | 1.4 | 0.056 | 3 | 0.167
D10 | 161 | 0.22 | 0.6 |0.213| 1.4 | 0023 | 1 | 0.023
D11 | 3.68 | 0.22 | 0.6 [0.486| 1.4 | 0.053 | 2 | 0.107
D12 | 3.38 | 0.22 | 0.3 [0.223| 1.4 | 0.025 | 2 | 0.049
D13 | 518 | 0.22 | 0.3 [0.342| 1.4 | 0.038 | 2 | 0.075
3,4,5 D14 | 158 | 0.22 | 0.3 |0.104| 1.4 | 0.011 | 14 | 0.160
D15 | 479 | 0.22 | 0.3 |0.316| 1.4 | 0035 | 2 | 0.069
D16 | 3.08 | 0.22 | 0.3 |0.203| 1.4 | 0.022 | 2 | 0.045
D17 | 5.66 | 0.22 | 0.6 [0.747 | 1.4 | 0.082 | 1 | 0.082
Ol | 3.38 | 3.38 | 0.08 [0.914 | 1.0 | 0.072 | 32 | 2.296
02 | 338 | 218 | 0.08 |0.589 | 1.0 | 0.046 | 12 | 0.555
O3 | 383 | 3.33 | 0.081.036| 1.0 | 0081 | 6 | 0.488
O4 | 338 | 1.61 | 0.080435| 1.0 | 0.034 | 2 | 0.068
San | O5 | 2.74 |2.015|0.08 |0.442| 1.0 | 0.035 | 1 | 0.035
O6 | 3.83 | 2.18 | 0.08 |0.668 | 1.0 | 0.052 | 2 | 0.105
O7 | 3.08 | 1.06 | 0.08 [0.261 | 1.0 | 0.021 | 2 | 0.041
O8 | 3.68 | 3.38 | 0.080.995| 1.0 | 0078 | 4 | 0.312
09 | 158 | 1.58 | 0.08 | 0.200 | 1.0 | 0.016 | 14 | 0.219
Tong khdi hrgng cét thép tang 3,4,5 11.117

Bang 9.3.14. Thong ké khoi lrong cot thép dam san ting 6,7, mai
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X Tén cau Kich thugc cau 22”13 HL 1T1:3r?gg lufgn Téng
Tang kién Kign(m) kién cT 1¢ck g cau Vv(m?®)
¢ ¢ (%) -
Dai | Réng | Cao | (M3) (T) | kign
D1 | 642 | 0.22 | 0.6 |0.847| 1.4 | 0.093 13 1.211
D2 | 218 | 0.22 | 0.6 | 0.288| 1.4 | 0.032 15 0.474
D3 | 686 | 0.22 | 0.6 |0.906 | 1.4 | 0.100 16 1.592
D4 | 788 | 0.22 | 0.6 |1.040| 1.4 | 0.114 3 0.343
D5 6.9 | 0.22 | 0.6 |[0911| 1.4 | 0.100 6 0.601
D6 | 698 | 0.22 | 0.6 |0.921| 1.4 | 0.101 12 1.215
D7 | 274 | 0.22 | 0.3 |0.181| 1.4 | 0.020 2 0.040
D8 | 3.38 | 0.22 | 0.6 | 0.446 | 1.4 | 0.049 16 0.785
Dam | D9 | 3.83 | 0.22 | 0.6 | 0506 | 1.4 | 0.056 3 0.167
D10 | 161 | 0.22 | 0.6 |0.213| 1.4 | 0.023 1 0.023
D11 | 368 | 0.22 | 0.6 | 0.486| 1.4 | 0.053 2 0.107
D12 | 338 | 0.22 | 0.3 |0.223| 1.4 | 0.025 2 0.049
D13 | 518 | 0.22 | 0.3 |0.342| 1.4 | 0.038 2 0.075
r6T;;’I D14 | 158 | 0.22 | 0.3 |0.104 | 1.4 | 0.011 14 0.160
D15 | 479 | 0.22 | 0.3 |0.316| 1.4 | 0.035 2 0.069
D16 | 3.08 | 0.22 | 0.3 |0.203| 1.4 | 0.022 2 0.045
D17 | 566 | 0.22 | 0.6 [ 0.747| 1.4 | 0.082 1 0.082
O1 | 338 | 3.38 | 0.08 0914 | 1.0 | 0.072 32 2.296
02 | 3.38 | 218 | 0.08 |0.589 | 1.0 | 0.046 12 0.555
O3 | 383 | 3.38 | 0.08 |1.036| 1.0 | 0.081 6 0.488
O4 | 338 | 1.61 | 0.08 {0.435| 1.0 | 0.034 2 0.068
San | O5 | 2.74 |2.015| 0.08 | 0.442| 1.0 | 0.035 1 0.035
O6 | 3.83 | 218 | 0.08 |0.668| 1.0 | 0.052 2 0.105
O7 | 3.08 | 1.06 | 0.08 |0.261| 1.0 | 0.021 2 0.041
08 | 3.68 | 3.38 | 0.08 |0.995| 1.0 | 0.078 4 0.312
09 | 158 | 1.58 | 0.08 |0.200| 1.0 | 0.016 14 0.219
Tong khdi lwong cét thép ting 6,7, mai 11.158

Bang 9.3.15. Thong ké khoi lwong cot thép dam san tAng mai tum
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X Tén cau Kich thugc cau 22”13 HL 1T1:3r?gg lufgn Téng
Tang kién Kign(m) kién cT 1¢ck g cau Vv(m?®)
(%) ct
Dai | Réng | Cao | (M3) (T) | kign
D1 | 642 | 0.22 | 0.4 |0565| 1.4 | 0.062 6 0.373
D4 | 788 | 0.22 | 04 |0.693| 1.4 | 0.076 2 0.152
Dim D5 6.9 | 0.22 | 04 |0.607| 1.4 | 0.067 4 0.267
D6 | 698 | 0.22 | 04 |0.614| 1.4 | 0.068 3 0.203
Mai D9 | 383 | 022 | 0.4 |0.337| 1.4 | 0.037 2 0.074
tum D22 | 3.08 | 0.22 | 04 [ 0.271| 1.4 | 0.030 2 0.060
O3 | 3.83 | 3.38 | 0.08 |1.036| 1.0 | 0.081 4 0.325
San | O8 | 3.68 | 3.38 | 0.08 | 0.995| 1.0 | 0.078 4 0.312
012 | 3.38 | 3.08 | 0.08 | 0.833 | 1.0 | 0.065 4 0.262
Tong khdi lwgng cot thép ting mai tum 2.027

Bang 9.3.16. Théng ké khdi lwong van khuén dim san tang trét
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i Dién Sf,) N
. X Kich thwéc cau tich 1 2 Tong S 1
TA ng Ter.lAcau kién(m) chu lu’g"n Tong S A ng
kién o gcau| (m2)
: Kkién on (m2)
kién
Dai | Rong | Cao (m2) .
D1 | 6.22 | 0.22 | 0.6 | 8.832 13 | 114.821
D2 | 218 | 0.22 | 0.6 | 3.096 15 46.434
D3 | 6.71 | 0.22 | 0.6 | 9.528 16 | 152.451
D4 | 7.88 | 0.22 | 0.6 | 11.190 3 33.569
D5 6.8 0.22 | 0.6 | 9.656 6 57.936
D6 | 6.98 | 0.22 | 0.6 | 9.912 12 | 118.939
D7 | 274 | 0.22 | 0.3 | 2.247 2 4,494
D8 | 3.38 | 0.22 | 0.6 | 4.800 16 76.794
D9 | 3.83 | 0.22 | 0.6 | 5.439 3 16.316
Dim | D10 | 1.61 | 0.22 | 0.6 | 2.286 1 2.286
D11 | 3.68 | 0.22 | 0.6 | 5.226 2 10.451
D12 | 3.38 | 0.22 | 0.3 | 2.772 2 5.543
D13 | 5.18 | 0.22 | 0.3 | 4.248 2 8.495
D14 | 158 | 0.22 | 0.3 1.296 14 18.138
trét D15 | 479 | 0.22 | 0.3 | 3.928 2 7.856 | 1383.089
D16 | 3.08 | 0.22 | 0.3 2.526 2 5.051
D17 | 5.66 | 0.22 | 0.6 | 8.037 1 8.037
D18 | 1.72 | 0.22 | 0.3 1.410 3 4,231
D19 | 3.83 | 0.22 | 0.3 | 3.141 2 6.281
Ol | 3.38 | 3.38 | 0.08 | 11.424 32 | 365.581
02 | 3.38 | 218 | 0.08 | 7.368 12 88.421
O3 | 3.83 | 3.38 | 0.08 | 12.945 6 17.672
O4 | 3.38 | 1.61 | 0.08 | 5.442 2 10.884
R O5 | 2.74 | 2.015| 0.08 | 5.521 1 5.521
SN "6 [3.83 | 2.18 | 0.08 | 8349 | 2 | 16.699
O7 | 3.08 | 1.06 | 0.08 | 3.265 2 6.530
O8 | 3.68 | 3.38 | 0.08 | 12.438 4 49.754
09 | 158 | 1.58 | 0.08 | 2.496 14 34.950
Ol11 | 3.83 | 3.78 | 0.08 | 14.477 2 28.955

Bang 9.3.17. Thong ké khdi lwgng vin khuén dim san ting 1
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i Dién Sf,) N
N x Kich thwéc cau tich 1 2 Tong S 1
TA ng TeI}Acau kién(m) chu lu’g"n Tong S A ng
kién < gcau | (m2)
Kién oA (m2)
ki€én
Dai | Rong | Cao (m2) .
D1 | 6.22 | 0.22 | 0.6 | 8.832 13 | 114.821
D2 | 218 | 0.22 | 0.6 | 3.096 15 46.434
D3 | 6.71 | 0.22 | 0.6 | 9.528 16 | 152.451
D4 | 7.88 | 0.22 | 0.6 | 11.190 4 44,758
D5 6.8 0.22 | 0.6 | 9.656 6 57.936
D6 | 6.98 | 0.22 | 0.6 | 9.912 12 | 118.939
D7 | 2.74 | 0.22 | 0.3 | 2.247 2 4,494
D8 | 3.38 | 0.22 | 0.6 | 4.800 16 76.794
D9 | 3.83 | 0.22 | 0.6 | 5.439 5 27.193
Dam | D10 | 1.61 | 0.22 | 0.6 | 2.286 1 2.286
D11 | 3.68 | 0.22 | 0.6 | 5.226 2 10.451
D12 | 3.38 | 0.22 | 0.3 | 2.772 2 5.543
D13 | 5.18 | 0.22 | 0.3 | 4.248 2 8.495
D14 | 158 | 0.22 | 0.3 | 1.296 14 18.138
1 D15 | 479 | 0.22 | 0.3 | 3.928 2 7.856 | 1421.556
D16 | 3.08 | 0.22 | 0.3 | 2.526 2 5.051
D17 | 5.66 | 0.22 | 0.6 | 8.037 1 8.037
D20 | 7.69 | 0.22 | 0.6 | 10.920 2 21.840
D21 | 7.78 | 0.22 | 0.6 | 11.048 1 11.048
Ol | 3.38 | 3.38 [ 0.08 | 11.424 | 32 | 365.581
02 | 3.38 | 2.18 | 0.08 | 7.368 12 88.421
O3 | 3.83 | 3.38 | 0.08 | 12.945 6 17.672
O4 | 3.38 | 1.61 | 0.08 | 5.442 2 10.884
R O5 | 274 | 2.015| 0.08 | 5.521 1 5.521
S8 06 | 383 | 2.18 | 008 | 8349 | 2 | 16.699
O7 | 3.08 | 1.06 | 0.08 | 3.265 2 6.530
O8 | 3.68 | 3.38 | 0.08 | 12.438 4 49.754
09 | 158 | 1.58 | 0.08 | 2.496 14 34.950
010 | 3.83 1.5 | 0.08 | 5.745 4 22.980

Bang 9.3.18. Thong ké khdi lwgng vin khuén dim san ting 2
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i Dién Sf,) N
N x Kich thwéc cau tich 1 2 Tong S 1
TA ng TeI}Acau kién(m) chu lu’g"n Tong S A ng
kién < gcau | (m2)
Kién oA (m2)
ki¢n
Dai | Rong | Cao (m2) .
D1 | 6.22 | 0.22 | 0.6 | 8.832 13 | 114.821
D2 | 218 | 0.22 | 0.6 | 3.096 15 | 46.434
D3 | 6.71 | 0.22 | 0.6 | 9.528 16 | 152.451
D4 | 788 | 0.22 | 0.6 | 11.190 3 33.569
D5 | 6.8 | 0.22 | 0.6 | 9.656 6 57.936
D6 | 6.98 | 0.22 | 0.6 | 9.912 12 | 118.939
D7 | 274 | 0.22 | 0.3 | 2.247 2 4.494
D8 | 3.38 | 0.22 | 0.6 | 4.800 16 | 76.794
Dim | D9 | 3.83 | 0.22 | 0.6 | 5.439 3 16.316
D10 | 1.61 | 0.22 | 0.6 | 2.286 1 2.286
D11 | 3.68 | 0.22 | 0.6 | 5.226 2 10.451
D12 | 3.38 | 0.22 | 0.3 | 2.772 2 5.543
D13 | 5.18 | 0.22 | 0.3 | 4.248 2 8.495
2 D14 | 158 | 0.22 | 0.3 | 1.296 14 | 18.138 1343.622
D15 | 479 | 0.22 | 0.3 | 3.928 2 7.856
D16 | 3.08 | 0.22 | 0.3 | 2.526 2 5.051
D17 | 5.66 | 0.22 | 0.6 | 8.037 1 8.037
Ol | 3.38 | 3.38 | 0.08 | 11424 | 32 | 365.581
02 | 3.38 | 2.18 | 0.08 | 7.368 12 | 88.421
O3 | 3.83 | 3.38 | 0.08 | 12.945 6 77.672
O4 | 3.38 | 1.61 | 0.08 | 5.442 2 10.884
San | O5 | 2.74 |2.015| 0.08 | 5.521 1 5.521
O6 | 3.83 | 2.18 | 0.08 | 8.349 2 16.699
O7 | 3.08 | 1.06 | 0.08 | 3.265 2 6.530
O8 | 3.68 | 3.38 | 0.08 | 12.438 4 49.754
09 | 158 | 1.58 | 0.08 | 2.496 14 | 34.950

Bang 9.3.19. Théng ké khoi lrong van khudn dim san tang 3,4,5
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i Dién Sf,) N
N x Kich thwéc cau tich 1 2 Tong S 1
TA ng TeI}Acau kién(m) chu lu’g"n Tong S A ng
kién < gcau | (m2)
Kién oA (m2)
ki¢n
Dai | Rong | Cao (m2) .
D1 | 6.32 | 0.22 | 0.6 | 8.974 13 | 116.667
D2 | 218 | 0.22 | 0.6 | 3.096 15 | 46.434
D3 |6.785| 0.22 | 0.6 | 9.635 16 | 154.155
D4 | 788 | 0.22 | 0.6 | 11.190 3 33.569
D5 | 6.85 | 0.22 | 0.6 | 9.727 6 58.362
D6 | 6.98 | 0.22 | 0.6 | 9.912 12 | 118.939
D7 | 274 | 0.22 | 0.3 | 2.247 2 4.494
D8 | 3.38 | 0.22 | 0.6 | 4.800 16 | 76.794
Dim | D9 | 3.83 | 0.22 | 0.6 | 5.439 3 16.316
D10 | 1.61 | 0.22 | 0.6 | 2.286 1 2.286
D11 | 3.68 | 0.22 | 0.6 | 5.226 2 10.451
D12 | 3.38 | 0.22 | 0.3 | 2.772 2 5.543
D13 | 5.18 | 0.22 | 0.3 | 4.248 2 8.495
345 D14 | 158 | 0.22 | 0.3 | 1.296 14 | 18.138 1347.598
D15 | 479 | 0.22 | 0.3 | 3.928 2 7.856
D16 | 3.08 | 0.22 | 0.3 | 2.526 2 5.051
D17 | 5.66 | 0.22 | 0.6 | 8.037 1 8.037
Ol | 3.38 | 3.38 | 0.08 | 11424 | 32 | 365.581
02 | 3.38 | 2.18 | 0.08 | 7.368 12 | 88.421
O3 | 3.83 | 3.38 | 0.08 | 12.945 6 77.672
O4 | 3.38 | 1.61 | 0.08 | 5.442 2 10.884
San | O5 | 2.74 |2.015| 0.08 | 5.521 1 5.521
O6 | 3.83 | 2.18 | 0.08 | 8.349 2 16.699
O7 | 3.08 | 1.06 | 0.08 | 3.265 2 6.530
O8 | 3.68 | 3.38 | 0.08 | 12.438 4 49.754
09 | 158 | 1.58 | 0.08 | 2.496 14 | 34.950

Bang 9.3.20. Théong ké khoi lhrong van khudn dim san ting 6,7, mai
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] Dién S6
oz Kich thwéc cau tich 1 0 2 Tong S 1
A Tén cau ‘n X lwgn | Tong S A
Tang o kién(m) cau % tang
kién < gcau | (m2)
Kién oA (m2)
- 2) ki¢n
Dai | Rong | Cao (m
D1 | 642 | 0.22 | 0.6 | 9.116 13 | 118,513
D2 | 218 | 0.22 | 0.6 | 3.096 15 | 46.434
D3 | 6.86 | 0.22 | 0.6 | 9.741 16 | 155.859
D4 | 788 | 0.22 | 0.6 | 11.190 3 33.569
D5 | 69 | 022 | 0.6 | 9.798 6 58.788
D6 | 6.98 | 0.22 | 0.6 | 9.912 12 | 118.939
D7 | 274 | 0.22 | 0.3 | 2.247 2 4.494
D8 | 3.38 | 0.22 | 0.6 | 4.800 16 | 76.794
Dim | D9 | 3.83 | 0.22 | 0.6 | 5.439 3 16.316
D10 | 1.61 | 0.22 | 0.6 | 2.286 1 2.286
D11 | 3.68 | 0.22 | 0.6 | 5.226 2 10.451
D12 | 3.38 | 0.22 | 0.3 | 2.772 2 5.543
6,7,,_m D13 | 5.18 | 0.22 | 0.3 | 4.248 2 8.495 1351574

al D14 | 158 | 0.22 | 0.3 | 1.296 14 18.138
D15 | 479 | 0.22 | 0.3 | 3.928 2 7.856
D16 | 3.08 | 0.22 | 0.3 | 2.526 2 5.051
D17 | 5.66 | 0.22 | 0.6 | 8.037 1 8.037
Ol | 3.38 | 3.38 [ 0.08 | 11.424 | 32 | 365.581
02 | 3.38 | 2.18 | 0.08 | 7.368 12 88.421
O3 | 3.83 | 3.38 | 0.08 | 12.945 6 17.672
O4 | 3.38 | 1.61 | 0.08 | 5.442 2 10.884
San O5 | 2.74 | 2.015| 0.08 | 5.521 1 5.521
O6 | 3.83 | 2.18 | 0.08 | 8.349 2 16.699

2

4

O7 | 3.08 | 1.06 | 0.08 | 3.265 6.530
O8 | 3.68 | 3.38 | 0.08 | 12.438 49.754
09 | 158 | 1.58 | 0.08 | 2.496 14 | 34.950

Bang 9.3.21. Théong ké khoi lwong van khudn dim san ting mai tum
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] Dién S6
oz Kich thwéc cau tich 1 0 2 Tong S 1
A Tén cau o £ lwgn | Tong S A
Tang o kién(m) cau % tang
kién o gcau| (m2)
Kién oA (m2)
- 2) ki¢n
Dai | Rong | Cao (m
D1 | 6.42 | 0.22 | 0.4 | 6.548 6 39.290
D4 | 7.88 | 0.22 | 0.4 | 8.038 2 16.075
D3 D5 6.9 022 | 0.4 | 7.038 4 28.152
i M D6 | 698 | 022 | 04 | 7120 | 3 | 21.359
tu?nl D9 | 3.83 | 0.22 | 0.4 | 3.907 2 7.813 262.150
D22 | 3.08 | 0.22 | 0.4 | 3.142 2 6.283
O3 | 3.83 | 3.38 | 0.08 | 12.945 4 51.782
San | O8 | 3.68 | 3.38 | 0.08 | 12438 | 4 49.754
012 | 3.38 | 3.08 | 0.08 | 10.410 4 41.642

Bang 9.3.22. Théng ké khoi lwong xay, trat, son, ba ting 1
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Kich thuéc ciu

. £ < S V xay | Strat | Sson
Loai lanﬂu kién(m) (m2) SLCK (m3) m2) | m2)
en Dai | Rong | Cao
Tuong | 10326 | 022 | 3 |309.78| - | 40.89 |185.87|185.87
. ngoal
Tuong Tuong
220 trong - - - | 77445 | - 102.23 | 774.45 | 774.45
Tong 143.12 | 960 | 960
Cl | 1.26 - 3 | 318 | 13 41.34 | 41.34
C2 | 1.06 - 3 | 378 | 14 52.92 | 52.92
Cc3 | 062 - 3 | 186 2 3.72 | 3.72
cot | C4 | 0471 - 3 | 141 4 5.65 | 5.65
C5 0.8 - 3 | 2.40 2 480 | 4.80
Loi | 14.92 | - 3 | 4476 | 1 44.76 | 44.76
Tén 153 | 153
DI | 622 | 022 ]052] 784 | 13 - 101.88 | 101.88
D2 | 218 | 022 |052] 275 | 15 - 41.20 | 41.20
D3 | 671 | 022 [052] 845 | 16 - 135.27 | 135.27
D4 | 7.88 | 0.22 |0.52] 9.93 3 - 29.79 | 29.79
D5 6.8 | 0.22 |052| 857 6 - 51.41 | 51.41
D6 | 6.98 | 022 [052] 879 | 12 - 105.54 | 105.54
D7 | 274 | 022 |0.52| 3.45 2 - 6.90 | 6.90
D8 | 338 | 022 [052] 426 | 16 - 68.14 | 68.14
D9 | 3.83 | 0.22 052 4.83 3 - 14.48 | 14.48
Dim | D10 | 161 |0.22 [052] 2.03 1 - 2.03 | 2.03
D11 | 3.68 | 0.22 |0.52| 4.64 2 - 9.27 | 9.27
D12 | 338 | 0.22 |0.22| 2.23 2 - 4.46 | 4.46
D13 | 5.18 | 0.22 |0.22| 3.42 2 - 6.84 | 6.84
D14 | 158 | 0.22 [0.22] 1.04 | 14 - 14.60 | 14.60
D15 | 479 | 0.22 |0.22| 3.16 2 - 6.32 | 6.32
D16 | 3.08 | 0.22 [0.22| 2.03 2 - 407 | 4.07
D17 | 566 | 0.22 [0.52] 7.13 1 - 713 | 713
D18 | 1.72 | 0.22 [0.22| 1.14 3 - 341 | 341
D19 | 3.83 | 0.22 [0.22] 2.53 2 - 5.06 | 5.06
Ton 617.80 | 617.80
Ol | 3338 [3338 | - |1142 ] 32 - 366 | 366
02 | 338 [ 218 - | 737 | 12 - 88.42 | 88.42
O3 | 383 [ 333 | - |[1295| 6 - 77.67 | 77.67
O4 | 3338 | 161 | - | 544 2 - 10.88 | 10.88
Tran | O5 | 2.74 [2.015] - | 552 1 - 552 | 552
O6 | 383 | 218 | - | 835 2 - 16.70 | 16.70
O7 | 308 [ 106 | - | 3.26 2 - 6.53 | 6.53
O8 | 368 | 3338 | - | 1244 4 - 49.75 | 49.75
09 | 158 | 158 | - | 250 | 14 - 34.95 | 34.95
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O11 | 383 [378 | - |1448| 2 [ - 28.95 | 28.95
Tong 685 685
Tong xAy, trat, son, ba ting trét | 143.12 | 2559 | 2559
Bang 9.3.23. Thong ké khdi lwgng x4y, trat, son, ba tang 1
Tén Kich thwéc ciu ]
. £ kién(m) S(m2) | SL \Y/ Strat( | Sson(
Logi |~ cau T CK | xay(m | m2) | m2)
kién Dai | Rgng | Cao 3)
Tn‘;gglg 103.26 | 0.22 | 45 | 46467 | - | 61.336 | 278.80 | 278.80
T‘;‘Z’gg Tuong | | |1616| [ 15334 11616 | 11616
trong 8 1 8 8
Tong 214.68 | 1441 | 1441
C1 1.26 - | 45 477 | 13 62.01 | 62.01
C2 1.06 - | 45 5.67 | 14 79.38 | 79.38
C3 0.62 - | 45 2.79 | 2 558 | 5.58
Cot C4 | 0471 | - | 45 212 4 8.48 | 8.8
C5 0.8 - | 45 360 | 2 7.20 | 7.20
Loi | 1492 | - | 45| 6714 1 67.14 | 67.14
Tong 229.79 | 229.79
D1 6.22 | 022 | 052 | 7.84 | 13 - 101.88 | 101.88
D2 218 | 022 |052| 275 | 15 - 41.20 | 41.20
D3 6.71 | 0.22 | 052 | 845 | 16 - 135.27 | 135.27
D4 7.88 | 022 |052| 993 | 4 - 39.72 | 39.72
Dim | D5 6.8 | 022 |052| 857 | 6 - 51.41 | 51.41
D6 6.98 | 0.22 | 052 | 879 | 12 - 105.54 | 105.54
D7 2.74 | 022 | 052 | 345 | 2 - 6.90 | 6.90
D8 338 | 022 [ 052 | 426 | 16 - 68.14 | 68.14
D9 383 | 022 [052| 483 | 5 - 24.13 | 24.13
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D10 | 1.61 | 0.22 | 052 | 2.03 1 - 2.03 | 203
D11 | 368 | 022 |052| 464 | 2 - 927 | 9.27
D12 | 338 | 022 [022] 223 | 2 - 446 | 4.46
D13 | 518 | 022 [0.22 | 3.42 2 - 6.84 | 6.84
D14 | 158 | 022 [022| 1.04 | 14 - 14.60 | 14.60
D15 | 479 | 022 |022| 316 | 2 - 6.32 | 6.32
D16 | 3.08 | 022 |0.22| 203 | 2 - 407 | 4.07
D17 | 5.66 | 022 | 052 | 7.13 1 _ 713 | 7.3
D20 | 7.69 | 022 [022| 508 | 2 - 10.15 | 10.15
D21 | 7.78 | 022 | 0.22 | 5.13 1 - 513 | 5.13

Tong 644.20 | 644.20
o1 338 | 338 | - | 1142 | 32 - 365.58 | 365.58
02 338 | 218 | - 737 | 12 - 88.42 | 88.42
03 383 | 338 | - | 1295 | 6 - 77.67 | 77.67
04 338 | 1.61 | - 544 | 2 - 10.88 | 10.88
05 2.74 [2.015| - 5.52 1 - 552 | 5.52

Tran | 06 383 | 218 | - 835 | 2 - 16.70 | 16.70
o7 3.08 | 1.06 | - 326 | 2 - 6.53 | 6.53
08 368 | 338 | - | 1244 | 4 - 49.75 | 49.75
09 158 | 158 | - 250 | 14 - 34.95 | 34.95
010 | 383 | 15 | - 575 | 4 - 22.98 | 22.98

Tong 678.99 | 678.99
Tong xay, trat, son, ba tang 1 214.68 | 3208 | 3208




Bang 9.3.24. Thong ké khoi lwong xy, trat, son, ba ting 2
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Kich thwéc ciu

Tén an S(m2) \ Strat( | Ssom,

Loai cau kign(m) SkC xay(m | m2) Sba

ki¢n Dai | Rong | Cao 3) (m2)

Tn‘égglg 103.26 | 022 | 3.6 | 37174 | - | 49.07 | 223.04 | 223.04
Tuong Tuomg

220 - - - 192934 | - |122.67 | 929.34 | 929.34
trong

Tong 171.74 | 1152 | 1152

C1 1.04 - | 36| 302 | 13 39.31 | 39.31

C2 0.84 - | 36| 374 | 14 52.42 | 52.42

ot C3 0.62 - | 36| 223 | 2 4.46 | 4.46

' C4 | 0471 | - |36 | 170 | 4 6.78 | 6.78

Loi | 1492 | - | 36 | 5371 | 1 53.71 | 53.71

Tong 156.69 | 156.69

D1 6.22 | 022 052 | 7.84 | 13 - | 101.88 | 101.88

D2 218 | 022 052 | 275 | 15 - 41.20 | 41.20

D3 6.71 | 0.22 | 052 | 845 | 16 - | 13527 | 135.27

D4 788 | 022 [052| 993 | 3 - 20.79 | 29.79

Dim | D5 6.8 | 022 |052| 857 | 6 - 51.41 | 51.41

D6 6.98 | 0.22 [ 052 | 879 | 12 - | 105.54 | 105.54

D7 274 | 022 | 052 | 345 | 2 - 6.90 | 6.90

D8 338 | 022 | 052 | 426 | 16 - 68.14 | 68.14

D9 3.83 | 022 |052| 483 | 3 - 14.48 | 14.48
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D10 | 161 | 022 | 052 | 2.03 1 - 2.03 | 2.03
D11 | 368 | 0.22 | 052 | 4.64 2 - 927 | 9.27
D12 | 338 | 022 |0.22| 2.23 2 - 446 | 4.46
D13 | 518 | 0.22 | 0.22 | 3.42 2 - 6.84 | 6.84
D14 | 158 | 022 |0.22| 1.04 | 14 - 14.60 | 14.60
D15 | 479 | 022 |0.22 | 3.16 2 - 6.32 | 6.32
D16 | 3.08 | 0.22 | 0.22 | 2.03 2 - 407 | 4.07
D17 | 566 | 022 | 052 | 7.13 1 - 713 | 7.13
Téong 609.33 | 609.33

o1 338 | 338 | - | 1142 | 32 - 365.58 | 365.58
02 338 | 218 | - 7.37 | 12 - 88.42 | 88.42
03 383 | 338 | - | 1295 | 6 - 77.67 | 77.67
04 338 | 1.61 | - 5.44 2 - 10.88 | 10.88
Tean |05 274 |2.015| - 5.52 1 - 552 | 5.52
06 383 | 218 | - 8.35 2 - 16.70 | 16.70
07 3.08 | 1.06 | - 3.26 2 - 6.53 | 6.53
08 368 | 338 | - | 1244 | 4 - 49.75 | 49.75
09 158 | 158 | - 250 | 14 - 34.95 | 34.95
Tong 656.01 | 656.01

Tong xay, trat, son, ba ting 2 171.74 | 2746 | 2746




Bang 9.3.25. Théong ké khoi lwong xy, trat, son, ba ting 3,4,5
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" ken ——— CIC | xaym [ m2) | oy
g Dai | Réng | Cao 3)

Tﬂgg‘f 103.26 | 0.22 | 3.6 | 371.74 | - | 49.07 | 223.04 | 223.04
Tuong Tuomg

220 - - - 192934 | - | 122.67 | 929.34 | 929.34
trong

Téong 171.74 | 1152 | 1152

C1 1.04 - 36 | 248 | 13 32.29 | 32.29

C2 0.69 - 36 | 374 | 14 52.42 | 52.42

Cot C3 0.62 - 36 | 223 2 4.46 | 4.46

- C4 | 0471 - 36 | 170 | 4 6.78 | 6.78

L6i | 14.92 - 36 | 53.71 | 1 53.71 | 53.71

Tong 149.67 | 149.67

D1 6.32 | 022 | 052 | 7.96 | 13 - 103.52 | 103.52

D2 218 | 022 | 052 | 275 | 15 - 41.20 | 41.20

D3 | 6.785 | 0.22 [ 052 | 855 | 16 - 136.79 | 136.79

D4 788 | 022 | 052 | 9.93 3 - 29.79 | 29.79

D5 6.85 | 0.22 | 0.52 | 8.63 6 - 51.79 | 51.79

D6 6.98 | 0.22 | 052 | 879 | 12 - 105.54 | 105.54

D7 274 | 0.22 | 052 | 3.45 2 - 6.90 | 6.90

D8 338 | 022 |052| 426 | 16 - 68.14 | 68.14

Dim D9 383 | 022 | 052 | 483 3 - 14.48 | 14.48

D10 | 161 | 022 | 052 | 2.03 1 - 203 | 2.03

D11 | 3.68 | 022 | 052 | 4.64 2 - 927 | 9.27

D12 | 338 | 022 [ 022 | 223 2 - 4.46 | 4.46

D13 | 518 | 022 [ 022 | 3.42 2 - 6.84 | 6.84

D14 | 158 | 022 |022| 1.04 | 14 - 14.60 | 14.60

D15 | 479 | 022 | 022 | 3.16 2 - 6.32 | 6.32

D16 | 3.08 | 022 | 022 | 2.03 2 - 407 | 4.07

D17 | 566 | 022 | 052 | 7.13 1 - 713 | 7.13

Tong 612.86 | 612.86

01 338 | 338 | - | 1142 | 32 - 365.58 | 365.58

02 338 | 218 | - 737 | 12 - 88.42 | 88.42

03 383 | 338 | - | 1295 | 6 - 77.67 | 77.67

Tran 04 338 | 161 | - 5.44 2 - 10.88 | 10.88

05 274 [2.015]| - 5.52 1 - 552 | 5.52

06 383 | 218 | - 8.35 2 - 16.70 | 16.70

07 3.08 | 1.06 | - 3.26 2 - 653 | 6.53
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08 368 | 338 | - | 1244 | 4 - 49.75 | 49.75

09 158 | 158 | - | 250 | 14 - 34.95 | 34.95

Tong 656.01 | 656.01

Téng xay, trat, son, ba ting 3,4,5 171.74 | 2743 | 2743

Bing 9.3.26. Thong ké khdi lwgng xiy, trat, son, ba ting 6,7, mai
Loai I:E mc}lldtél:z:f)cau Sm2) | sL |V | Stray Sssg:’:’
2 Kion _ s CK | xay(m | m2) (m2)
' Dai | Rong | Cao 3)

Tn‘égglg 103.26 | 0.22 | 3.6 | 37174 | - | 49.07 | 223.04 | 223.04
Tuong Tuomg

220 - - - 192934 | - | 122,67 | 929.34 | 929.34
trong

Tong 171.74 | 1152 | 1152

C1 0.74 - | 36 ] 266 | 13 34.63 | 34.63

C2 0.54 - |36 ] 194 | 14 27.22 | 27.22

ot C3 0.62 - [ 36 ] 223 | 2 4.46 | 4.46

- c4 | 0471 | - | 36| 170 | 4 6.78 | 6.78

Loi | 1492 | - |36 | 5371 | 1 53.71 | 53.71

Tong 126.81 | 126.81

Dam | D1 | 642 [ 022 |052] 809 | 13 | - |105.16 | 105.16
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D2 218 | 022 | 052 | 275 | 15 - 41.20 | 41.20
D3 6.86 | 0.22 | 052 | 864 | 16 - 138.30 | 138.30
D4 788 | 0.22 | 052 | 9.93 3 - 29.79 | 29.79
D5 69 | 022 | 052 | 8.69 6 - 52.16 | 52.16
D6 698 | 0.22 [052| 879 | 12 - 105.54 | 105.54
D7 2.74 | 0.22 | 052 | 3.45 2 - 6.90 | 6.90
D8 338 | 022 |052| 426 | 16 - 68.14 | 68.14
D9 3.83 | 0.22 | 052 | 4.83 3 - 14.48 | 14.48
D10 1.61 | 0.22 | 052 | 2.03 1 - 2.03 | 203
D11 | 3.68 | 0.22 | 0.52 | 4.64 2 - 927 | 9.27
D12 | 338 | 022 | 022 | 2.23 2 - 446 | 4.46
D13 | 5.18 | 0.22 | 0.22 | 3.42 2 - 6.84 | 6.84
D14 158 | 0.22 [ 022 | 1.04 | 14 - 14.60 | 14.60
D15 | 479 | 022 | 022 | 3.16 2 - 6.32 | 6.32
D16 | 3.08 | 0.22 | 0.22 | 2.03 2 - 407 | 4.07
D17 | 566 | 0.22 | 052 | 7.13 1 - 713 | 7.13
Tong 616.39 | 616.39

01 338 [338 | - | 1142 | 32 - 365.58 | 365.58
02 338 | 218 | - 737 | 12 - 88.42 | 88.42
03 383 [338| - | 1295 | 6 - 77.67 | 77.67
04 338 | 161 | - 5.44 2 - 10.88 | 10.88
T, | OB 274 2015 | - 5.52 1 - 552 | 5.52
06 383 | 218 | - 8.35 2 - 16.70 | 16.70
07 308 | 1.06 | - 3.26 2 - 6.53 | 6.53
08 368 | 338 | - | 1244 | 4 - 49.75 | 49.75
09 158 | 1.58 | - 250 | 14 - 34.95 | 34.95
Tong 656.01 | 656.01

Tong x4y, trat, son, ba ting 6,7, mai 171.74 | 2723 | 2723




Bang 9.3.27. Thong ké khdi lwon

xay, trat, son, ba t?lng mai tum
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Kich thwéc ciu

Loai Ijl'l‘ Kién(m) sm2) | SL | Vv | strat S;g;"
: o . CK | xay(m m2)

kién | Dai |Réng | Cao 3) (m2)

Trégg? 882 | 022 | 33 | 291.06 | - | 38.42 | 17464 | 17464
Tuong Tuomg

220 trong 144 | 022 | 33 | 4752 | - | 1045 | 4752 | 4752

Téng 48.87 | 222.16 | 222.16

C1 0.74 - | 36| 266 | 13 34.63 | 34.63

Cot C2 0.54 - | 36| 194 | 14 27.22 | 27.22

Tong 61.85 | 61.85

D1 6.42 | 022 |052| 809 | 13 - 105.16 | 105.16

D4 788 | 022 |052| 993 | 3 - 29.79 | 29.79

D5 69 | 022 052| 869 | 6 - 52.16 | 52.16

Dam | D6 6.98 | 0.22 | 052 | 879 | 12 - 105.54 | 105.54

D9 383 | 022 |052| 483 | 3 - 14.48 | 14.48

D22 | 3.08 | 022 [032| 265 | 2 - 530 | 5.30

Tong 312.42 | 312.42

03 383 | 338 | - | 1295 | 4 - 51.78 | 51.78

T |08 368 | 338 | - | 1244 | 4 - 49.75 | 49.75

O12 | 338 | 308 | - | 1041 | 4 - 41.64 | 41.64

Tong 143.18 | 143.18

Tong xay, trat, son, ba ting mai tum 48.87 | 788.48 | 788.48




Bang 9.3.28. Thong ké khoi lwong lat nén cac tin
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o trét,1,2,3,4,5,6,7
Tén Kich thwéc cau S 1chu S .
Loai | ciu ki¢n(m) kién( SL san(m2 ;S lat
Kign m2) | €K |y | nén(m2)
* | Dai | Rgng | Cao
Ol | 36 3.6 - 112960 | 32 |414.720 | 331.776
02 | 36 2.4 - 8.640 | 12 |103.680 | 82.944
O3 405 | 36 - | 14580 | 6 | 87.480 | 69.984
04 | 36 | 1.83 - 6.588 2 13.176 | 10.541
Nén 05 | 296 | 2.235 - 6.616 1 6.616 5.292
06 405 | 24 - 9.720 2 19.440 | 15.552
o7 | 33 | 1.28 - 4.224 2 8.448 6.758
08 | 3.9 3.6 - 14040 | 4 | 56.160 | 44.928
09 | 18 1.8 - 3.240 | 14 | 45.360 | 36.288
Tong khoi lwgng lat nén 604.064

Bang 9.3.29. Thong ké khdi lrgng bé tong ciu thang bd trong cic ting

BANG THONG KE KHOI LUQNG BE TONG CAU THANG BO TRONG
CAC TANG

Kich thwéc cau ., SH 2 < <
Tan | Tén ciu ki¢n The tich lwgng Tong | Tong the
g Kién m) lA cau3 c;‘iu ] the ; }\tICh 13
Dai | Rong | Cao Kién(m") Kién tich(m®) | tang(m®)
DAam CT | 352 | 0.22 | 0.3 0.232 4 0.929
DAamCN | 352 | 0.22 | 0.3 0.232 2 0.465
wet | D9 1303 | 151 | 0.1 | 0.458 4 1.830 5.330
thang
Ban CT | 3.08 | 1.06 | 0.08 0.261 2 0.522
Ban CN | 3.3 1.5 | 0.08 0.396 4 1.584
DAam CT | 352 | 0.22 | 0.3 0.232 2 0.465
DAamCN | 352 | 0.22 | 0.3 0.232 2 0.465
1 Ban 471 | 151 | 0.1 0.711 4 2.845 4,972
thang
Ban CT | 3.08 | 1.06 | 0.08 0.261 2 0.522
BanCN | 3.3 | 1.28 | 0.08 0.338 2 0.676
DAm CT | 352 | 0.22 | 0.3 0.232 2 0.465
23 |[DAmCN 352|022 | 03 | 0232 | 2 | 0465
4.5, Ban 3.7 | 151 | 0.1 0.559 4 2.235 4.837
6,7, thang
mai | BanCT | 3.08 | 1.06 | 0.08 0.261 2 0.522
BanCN | 3.3 | 2.18 | 0.08 0.576 2 1.151

Bang 9.3.30. Thong ké khoi lwgng cot thép cau thang bd trong cac ting
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BANG THONG KE KHOI LUQNG COT THEP CAU THANG BQ TRONG
CAC TANG

‘ | Kich thuoe chu | Thé | [ Trong Tong | Tong
Téan | Tén cau kién (m) tich cT lwgng | SL | trong | V1
g kién . R lck | o lck | CK | lwgng | tang(
Dai | Rong | Cao (m?) (%0) (T) (T) m°)
Dam CT | 352 | 022 | 0.3 |0.232| 1.4 | 0.026 | 4 | 0.102
DamCN | 352 | 0.22 | 0.3 [0.232| 1.4 | 0.026 | 2 | 0.051
trét tf;r?g 303 | 151 | 01 |0458| o | gogq | 4 | 0.144 | 0462
BanCT | 3.08 | 1.06 | 0.08 |0.261 | 1.0 | 0.021 | 2 | 0.041
BanCN | 33 | 15 [ 0.08 039 | 1.0 | 0.031 | 4 | 0.124
Dam CT | 352 | 0.22 | 0.3 |0.232| 1.4 | 0.026 | 2 | 0.051
Dam CN | 352 | 0.22 | 0.3 [0.232| 14 | 0.026 | 2 | 0.051
Ban
1 thang 471 | 151 | 0.1 |0.711 10 | 0056 4 | 0.223 | 0.420
BanCT | 3.08 | 1.06 | 0.08 |0.261 | 1.0 | 0.021 | 2 | 0.041
BanCN | 3.3 | 1.28 | 0.08 |0.338 | 1.0 | 0.027 | 2 | 0.053
Dam CT | 352 | 0.22 | 0.3 |0.232| 1.4 | 0.026 | 2 | 0.051
23, |DamCN | 352 | 0.22 | 0.3 |0.232| 1.4 | 0.026 | 2 | 0.051
45, Ban
67 | thang 3.7 | 151 | 0.1 |0.559 10 | 0044 4 | 0.175 | 0.409
mai | BanCT | 3.08 | 1.06 | 0.08 | 0.261 | 1.0 | 0.021 | 2 | 0.041
BanCN | 3.3 | 2.18 | 0.08 |0.576 | 1.0 | 0.045 | 2 | 0.090
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Bang 9.3.31. Thong ké khdi lwong van khudn ciu thang bd trong cac ting

BANG THONG KE KHOI LUQNG VAN KHUON CAU THANG BQ
TRONG CAC TANG ' ]
5 Tén ciu Kic]l;itél;ug:)cau ]?ién llr?)’(:lg ](;?gf Té"lg S
Tang in ; tich 1 % c 1 tang
kién . cau tich
: Dai | Réng | Cao | ck (m2) kien | (m2) (m2)

DAam CT | 352 | 0.22 | 0.3 | 2.886 4 11.546
DamCN | 352 | 0.22 | 0.3 | 2.886 2 5.773

trét | Banthang | 3.03 | 1.51 | 0.1 | 4.575 4 18.301 | 61.949
BanCT | 3.08| 1.06 | 0.08| 3.265 2 6.530
BanCN | 33 | 1.5 |0.08| 4.950 4 19.800
Dam CT |352| 022 | 0.3 | 2.886 2 5.773
DamCN | 352 | 0.22 | 0.3 | 2.886 2 5.773

1 | Banthang | 471 | 151 | 0.1 | 7.112 4 28.448 | 54.972
Ban CT | 3.08 | 1.06 | 0.08 | 3.265 2 6.530
BanCN | 3.3 | 1.28 | 0.08 | 4.224 2 8.448
Dam CT |352| 022 | 0.3 | 2.886 2 5.773
234, | DamCN | 352 | 022 | 0.3 | 2.886 2 5.773

56,7, | Banthang | 3.7 | 1.51 | 0.1 | 5.587 4 22.348 | 54.811
mai | BanCT |3.08| 1.06 | 0.08 | 3.265 2 6.530
BanCN | 3.3 | 2.18 | 0.08 | 7.194 2 14.388

9.3.2. Phén doan thi cong:
9.3.2.1. Phan khu cho ddm san :
- Tir bang thdng ké khéi luong tang 3 ta ¢ :
+ Khéi lugng bé tong V = 116,151 m*
+ Khéi luong cotthép Q =11,117 T
+ Khéi luong van khuon S = 1347,598 m?
=> Nhan xét: Ta nhan thy khéi luong bé tong 16n nén ta phan doan thi
cong dé chon may kinh té hon. Va ta thi cong cong tac van khuon, cot thép, bé tong
song song véi nhau dé day nhanh tién d6 thi cong.
- Dya nhan xét trén ta phan dam san lam 3 doan thi cong bé tong:

Bang 9.3.28. Théng ké khéi lwong bé tongmdi doan ting 3

, Kich thwée cau | V1 S0 ] Tong V

Phan | Tén cau kién(m) cau | lwogng | Tong | 1 phan
doan kién ‘s R kién cau | V(m°) doan
Dai | Rong | Cao (M3) kién (m°)
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D1 | 632 | 0.22 | 0.6 | 0.834 5 4171
D2 | 218 | 0.22 | 0.6 | 0.288 5 1.439
D3 |6.785| 0.22 | 0.6 | 0.896 | 5.333 | 4.776
D5 | 6.85 | 0.22 | 0.6 | 0.904 3 2.713
D6 | 698 | 0.22 | 0.6 | 0.921 3 2.764
Dim D8 | 338 | 0.22 | 0.6 | 0.446 | 5333 | 2.379
D11 | 3.68 | 0.22 | 0.6 | 0.486 1 0.486
D12 | 338 | 0.22 | 0.3 | 0.223 1 0.223
D13 | 518 | 0.22 | 0.3 | 0.342 1 0.342 | 36.692
D14 | 1.58 | 0.22 | 0.3 | 0.104 7 0.730
D15 | 479 | 0.22 | 0.3 | 0.316 1 0.316
D16 | 3.08 | 0.22 | 0.3 | 0.203 1 0.203
Ol | 3.38 | 3.38 | 0.08 | 0914 | 10.667 | 9.749
02 | 338 | 218 | 0.08 | 0.589 | 4.667 | 2.751
San | O7 | 3.08 | 1.06 | 0.08 | 0.261 1 0.261
O8 | 3.68 | 3.38 | 0.08 | 0.995 2 1.990
09 | 1.58 | 1.58 | 0.08 | 0.200 7 1.398
D1 | 632 | 022 | 0.6 | 0.834 3 2.503
D2 | 218 | 0.22 | 0.6 | 0.288 5 1.439
D3 |6.785| 0.22 | 0.6 | 0.896 | 5333 | 4.776
D4 | 788 | 0.22 | 0.6 | 1.040 3 3.120
Dim D6 | 6.98 | 0.22 | 0.6 | 0.921 6 5.528
D7 | 274 | 0.22 | 0.3 | 0.181 2 0.362
D8 | 3.38 | 0.22 | 0.6 | 0.446 | 5.333 | 2.379
D9 | 383 | 0.22 | 0.6 | 0.506 3 1.517 42 767
D10 | 161 | 0.22 | 0.6 | 0.213 1 0.213
D17 | 566 | 0.22 | 0.6 | 0.747 1 0.747
Ol | 338 | 3.38 | 0.08 | 0.914 | 10.667 | 9.749
02 | 338 | 218 | 0.08 | 0.589 | 2.667 | 1.572
san O3 | 3.83 | 3.38 | 0.08 | 1.036 6 6.214
O4 | 338 | 1.61 | 0.08 | 0.435 2 0.871
O5 | 2.74 | 2.015| 0.08 | 0.442 1 0.442
O6 | 3.83 | 218 | 0.08 | 0.668 2 1.336
D1 | 632 | 022 | 0.6 | 0.834 5 4171
D2 | 218 | 0.22 | 0.6 | 0.288 5 1.439
D3 |6.785| 0.22 | 0.6 | 0.896 | 5.333 | 4.776
N D5 | 6.85 | 0.22 | 0.6 | 0.904 3 2.713
bam D6 | 698 | 0.22 | 0.6 | 0.921 3 2.764 36.692
D8 | 338 | 0.22 | 0.6 | 0.446 | 5.333 | 2.379
D11 | 3.68 | 0.22 | 0.6 | 0.486 1 0.486
D12 | 338 | 0.22 | 0.3 | 0.223 1 0.223
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D13 | 518 | 0.22 | 0.3 | 0.342 1 0.342
D14 | 158 | 0.22 | 0.3 | 0.104 7 0.730
D15 | 479 | 0.22 | 0.3 | 0.316 1 0.316

D16 | 3.08 | 0.22 | 0.3 | 0.203 1 0.203
O1 | 3.38 | 3.38 | 0.08 | 0.914 | 10.667 | 9.749
02 | 3.38 | 218 | 0.08 | 0.589 | 4.667 | 2.751
San | O7 | 3.08 | 1.06 | 0.08 | 0.261 1 0.261
O8 | 3.68 | 3.38 | 0.08 | 0.995 2 1.990
09 | 158 | 1.58 | 0.08 | 0.200 7 1.398

Vi =V,=36,602 m*

V, = 42,767 m

+ Kiém tra chénh léch gitra cac phan khu:

Vi=Vs 10096 = 42:767=36.692 1 5004 _ 14 206 < 20%
4 42,767

=> Thoa man

9.3.2.1. Phan khu cho ¢t :
Tur bang thdng ké khéi lwgng béténg cho cot tang 3 ta co:

Vg = 32,116 m®

=> Ta tién hanh d6 bétdng cot vai 1 phan khu cho ca tang.
9.4. Tinh toan chon may va phwong ti¢n thi cong chinh:
9.4.1. Chon cdn truc thap:

- Do khéi luong bé tdng 16n va dé thi céng thuan loi giam cong van chuyén
trung gian, rat bét nhan luc va dat hiéu qua thi cong cao ta ding can truc thap dé
cau bé tong va do bé téng tryuc tiép tir thung chira.

- Chon can truc thap chay ray do nha khéng qué cao, lai trai theo phuong dai.
Thi cong theo phuong phap phén khu.

- Chon can tryc thap trong 1 ca dam bao van chuyén bé téng 1én cao va d6 bé
téng truc tiép tir thing chira.

- Ta chon khdi lugng van chuyén caa phan khu 1 ( phan khu c6 khoi lugng bé
tdng dam san lén nhat dé tinh )

*) Tinh khéi lugng cau Idp trong 1 ca:

- Theo tién d¢ thi cong thi trong ngay lam vigc ‘nang nhat can truc phai van
chuyén bé téng dam san,van khudn dam san,cét thép dam san, bé téng dam san cho
cac phan doan khac nhau, do d6 can truc thap dwoc chon phai c6 ning suat phd hop
véi cac cong tac dién ra trong cung ngay do.

Bé tong dam san: Q; = 2,5.42,767= 106,92 T(Vmax =42,767 m°)

Cot thép dam san: Q,= 3,71 T

Van khudn dam san: S= 449,2 m?

=>(Q3=449,2x0,045=20,21T

Khéi lugng cau lap 16n nhat 1a:

Qmax Ql - 106 92T

Stic truc yéu cau ddi véi 1 1an cau : ch =2,5 T, trong lugng bé tdng va thung
chura véi dung tich thung chon Vinyng=0,8 m?.

Chiéu dai nha L=51,52 m
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Chiéu rong nha B=25,02 m

Chiéu cao céng trinh tinh tir cét ty nhién 1a H=36,3 m

=L>2B =>Chon can tryuc thap quay, di trong duéi, chay trén ray.
*) Tinh chiéu cao nang ha vat:

Hyc— Hct + Hat + Hck + th

Trong d6 :H : chiéu cao cong trinh tinh tir cét tu nhién : Hy=36,3 m

H.: : Khoang cach an toan : Hy=1 m

Hex : Chiéu cao cau kién : Hy=2 m

Hy, : Chiéu cao thiét bi treo budc : Hyp=1,5 m

Vay H,.=36,3+1+2+1,5=40,8 m
*) Tinh tam véi:

Tam véi can thiét ciacantruc Ry ; Ry =,/ B+ L7

L’: khoang cach tir truc quay dén mép ngoai dan gido theo chiéu dai cong
trinh khi can truc di chuyén dén dau ray.

Chon L= 15m

=>L’=L/2 - L4/2+0,3+1,2= 52,52/2- 15/2+0,3+1,2= 20 26 m

B’: khoang cach tir truc quay dén vi tri xa nhat dat cu kién theo chiéu rong
cong tr|nh

=B+d+]l4
Trong do : B Chiéu rong cong trinh ; B= 25,02 m
d : Khoang cach tir truc quay dén mép cong trinh.
Vi can truc c6 dbi trong ¢ dudi thap nén d= I, +e +lg
ls: Chiéu dai caa dbi trong tinh tir trong tam cua Can truc t6i mép ngoai cua
dbi trong, Iy =4 m

e : Khoang cach an toan ; e=1,5m
l, : Chiéu rong dan gido + khoang luu thong dé thi cong :
l,=1,2 +0,3 =1,5m
Vayd=4+15+15=7m

B’=25,02 + 7 +1,5= 33,52 m

= Ry = \/ 33,522 +20,26° =39,17m

*) Chon can truc thap:
Can ctr vao cac thdng so sau dé chon can truc thap:

+QyC:2,5 T
+ Ry=39,17m
+ Hye=36,3m
Chon can truc thap POTAIN MC115B — SB16A c6 cac thong sd ki thuat
sau:
+ Tai trong nang:  Q=1,6-6 Tan
+ Tam v6i: R=30-55m
+ Chiéu cao nang: Hma=41,9 M
+ Téc do:

Tbc do nang, ha vat: 50m/pht.

Téc do di chuyén xe con: 58m/phut
Tbc do di chuyén can truc: 25m/phat
Téc do quay: 0,8 vong/phuit.
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Khé rong duong ray :r=6m

*) Kiém tra ning suat cuia can truc thap:
- Thoi gian can truc thuc hién 1 chu ky 1a:
Tck:(tnéng+2tdi chuyén+2tquay+2tt§m véi+txé+tha+tbuéc+tthéo);E
tnang=H/Vnang=36,3.60/50=44s - Thoi gian nang vat cau

S
= dc/ray — 1560 :185
2v, 225
180.60

tquay=0Nuay= =38s - Thoi gian quay tay can tir vj tri nang dén vi tri

360.0,8
ha.
tiam voi=Riay cin/Vie truot=39,17.60/58=41 s - Thoi gian thay ddi tm véi(thoi gian
di chuyén xe con trén canh tay can)
t,,=60 s :Thoi gian d6 bé tong
th,=H/V,,=36,3.60/50=44 s
tbuéc:tthéozlqs ) .
E=0,8 :H¢ so két hop dong thoi cac dong tac
=>Ty=(44+2.18+2.38+2.41+60+44+10+10).0,8= 290 s
* Nang sudt can truc thap la:
Nca=Kg.Q-Kig. T.3600/T
Trong do : kqlahé sb st dung tai trong , kq=0,7
Q :Tai trong nang liayQ=25T
kig :HE s6 str dung thoi gian , ky,=0,85
T:Thoi gian lam viéc 1 ca, lay T=8 h
=>N,=0,7.2,5.0,85.8.3600/290 = 147,72(T/ca) > 106,92 T
9.4.2. Chon 0 t0 ché bé tong thiwong pham:
Chon xe van chuyén bé tong KAB8S c6 céc thdng s ki thuat sau:
Dung tich 1 1in véan chuyén:q=8m®,
Ot6 co s6 :KABAG
Dung tich thing nuéc:0,6m?
Téc do quay thung tron:(6-9)vong/phat
Cong suat dong co :40KW
Do cao d6 vat ligu vao :3,52m
Thoi gian d6 bé tong ra :t=10 phut
Trong lugng xe(co bé tong):23,6T
Van téc trung binh :v=30km/h
Gia thiét tram tron cach cong trinh 5km.Ta c6 chu ky 1am viéc cua xe :
Tu= Tnhz_‘m +2Tchay +T4s +Teno
Trong do :
Thhan=10 phut
Tehay=(5/30).60=10 phut
T45=10 phut
Tene=10 phut
->Ty=10 +2.10 +10 +10 =50 phut
=>S4 chuyen xe chay trong 1 ca la: Nepyyen=8.Kg.60/Ty= 8.0,85.60/50 = 8,16
chuyén, lay = 9 chuyén
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. o TR 147,72 .
=>S0 Xxe cho bé tong can thict la: n = Nee ~ 2 chiéc
q'nchuyen 89

9.4.3. Chon Vin théing van chuyén:

- B4i voi mot cong trinh thi cong dé dam bao an toan doi hoi phai c6 hai véan
thang : van thang van chuyén vat liéu va van thiang van chuyén ngudi 1én cao.

- Nhiém vu chii yéu cua van thang ning vat liéu 1a van chuyén céc loai vat
liéu roi gdbm : gach xay, vira xdy, vira trat, vira lang nén, gach l1at nén phuc vu thi
cong.

- Chon thang tai phu thugc vao cac yéu t6 sau:

- Chiéu cao I6n nhit can nang vat: Tinh tir c6t mat dat ty nhién dén cét san
mai la 36,3m

- Tai trong nang dam bao thi céng
*) Tinh toan va chon thang tai:

-Khéi luong gach xay va vira xay mdi ngay :

Theo tinh toan & trén tdng khdi lugng xay cua tang 3 1a 171,74m? thuc hién
trong 14 ngay, mdi ngay cong tac xay la: 12,27 m*.

Qgach xay = 12,27 x 1,8 = 22,09 tan

(gach xay q = 1,8 T/m° )

- Khéi lwong gach 1at mdi ngay :

Tong dién tlch lat mdi tang 1a 604,064 m?, thuc hién trong 4 ngay, trung binh
mdi ngay 151,02 m? trong du(mg Qgach 1= 151,02 X 0,044 = 6,65 tan

(Gach lat g = 44 kG/m? 9

- Khéi luong vira lat nén mdi ngay :

Bé day cua vira lat nén 1a 2cm .Duy tinh 1am trong 4 ngay => khéi lugng vira
lat 1 ngay 14 : 151,02 x 0,02 = 3,02 m®

Tuong duong Qyga1a = 3,02 X 1,8 = 5,44 tan

- Khéi luwong vira trat trong mdi ngay:

Tong dién tich trat tuong trong cia m6i tang 1a 929,34 m? dy kién thyc hién
trong 5 ngay,trung binh mdi ngay 185,87 m?,bé day Iop trat 1a 1,5cm.

Khéi lugng vira tu:cmg ung : Quiatra=185,87 x 0,015 x 1,8 = 5,02 tan

(Vira trat g= 1,8 T/m®)

=>Vay tong Khéi lugng can nang la :

ch anch xay+ anch 1t Qvua l1att Qvua trat

Qye= 22,09 +6,65 + 5,844+ 5,02 = 39,604 tan

Can clr vao chiéu cao cong trinh va khéi luong van chuyén trong ngay ta
chon loai van thang sau:

Van thing 1dng d6iVPV- 100/100( Viét Phat ) van chuyén vat liéu c6 cac dac
tinh sau :

Do cao nang max: H= 200 m

Stc nang : Q=1T

S6 nguoi nang dinh muac: 12 nguoi

Van téc nang : v=0-38 m/p =0- 0,63 m/s

Cong suat dong co : P=2 x 11 kW

Kich thudc ban nang: 3 x 1,3x2,6 m

Kich thuéc khung: 0,65 x 0,65 x 1,058 m

Tinh ning suat may van thing : N=Q.n.k ki (T/ca)
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Trong do:

n=3600/T¢ :S6 lwot van chuyén trong 1 gio
To=ti s+,

t;:Thoi gian dua vat vao thang :t;=60s

t,: Thoi gian nang vat :t,= 33/0,63 =53 s
t;:Thoi gian chuyén vt :t;=60s

t,:Thoi gian ha vat :t,=t, =53 s

Tt +ty+ts+t,= 60 + 53 + 60 + 53 = 226 (s)
=>n = 3600/226 ~ 16 (lan/h)

k=0,65 :Hé sé sir dung tai trong

kig =0,6 :He s6 sir dung thoi gian

Nang suét thuc :

N=1.16.0,65.0,6= 6,24 (T/h)

Ne:=8.N= 8.6,24 = 49,92 (T/ca) > Q, = 39,604 (T)

9.4.4. Chon may trén vira:

Khoi lugng vira xay 1 ca :
Mot ca can thuc hién xay 12,27 m?® tuc‘mg,theo dinh mac 1776 ma AE 22200

xdy trong <330mm cir 1 m® twong can 0,29 m?® vira.

Sau.

Vay khoi lugng vira xdy tuong trong 1 ca la: 12,27 x0,29= 3,56 m*

Khéi luong vira lat nen tronglcala:

Mai ca It 151,02 m? nén ,bé day vita lat 1a 2cm

Vay khéi luong vira lat nén : 151,02 x 0,02 = 3,02 m®

Khéi luong vira trat trong 1 ca la :

MGt ngay trat 185,87 m? bé day I6p trat 13 1,5cm

Vay khéi luong vira trat trong 1 ca la :185,87 x 0,015 = 2,79 m?

Vay tong khdi lugng vira can tron trong 1 ngayla:

Vyc—356+302+279 9,37 (M%)

- Chon may tron vira bé téng hinh qua 18 ma hiéu SB-30v c6 cac thong sb

Vining tron = 250 lit = 0,25 m
Vit iiew = 165 it = 0,165 m?®
Kich thudc: dai x rong x cao = 1,915 x 1,59 x 2,26 m
Cong suat: 4,1 kW
Trong lugng: 0,8 tan
Téc do quay cau thung: 20 vong/pht
Géc nghiéng thung: 10° khi tron, 50° khi db
- Tinh ning suit may tron bé tong:
N = st le ch th
Trong d6: + Vg - dung tich san xuat cua thung tron; Vs, = Vy = 0,165 m?
+ K - Hé sb xuét liéu; Ky = 0,65 - 0,7 khi tron bé tong
Ky = 0,85 - 0,95 khi tron vira
Chon K, = 0,65
3600

ck

+ N - S6 mé tron trong 1 gior; Ngg =

tck - tdo vVao + ttron + tdo ra
tdO Vao 15 208 ttron 10 205 tdO ra — 60 lSOS
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tek =20 + 20 + 100 = 140s

> N = % = 25,71 mé/h

+ Ky, - Hé s6 st dung thoi gian ; Ky, =0,7-0,8
=> Ning suat 1 may tron trong 1 gio:
N, =0,165.0,65. 25,71 . 0,75 = 2,07 m*h
=> Ning suat 1 may tron trong 1 ca:
Nea = 8.Ny, = 8.2,07 = 16,56 m*/ca >V,,= 9,37 (m°)
9.4.5. Chon mdy dam bé tong:
Khéi luong bé téng cot cin dim cho 1 tang 1a:V= 32,116 m®
Khéi luong bé tdng dam san can ddm cho 1 phan khu 1a: V=42,767 m*
Can ctr vao khéi lugng bé tdng can ddm nhu trén ta chon may nhu sau:
*) Chon may dam dui :
- Chon may dam dui loai : U-50, c6 cé&c thdng sé k¥ thuat sau
Thoi gian dam bé tong : 30 s
Ban kinh tac dung : 30 cm
Chiéusau Isp ddm: 25 cm
Ban kinh anh huong: 50 cm
Ning suat may dam xac dinh theo céng thuc :
N= 2.k.ry”.d.3600/(t; + t).
Trong do :
ro : ban kinh anh huéng caa dam : r, = 50 cm = 50 m.
d : Chiéu day I6p bé tdng can dam : d= 0,25 m
t,:Thoi gian dam bé tong ; t, =30's
t,: Thoi gian di chuyén dam ; t, = 6s
k: Hé sb st dung thoi gian ; k= 0,8
=> Vay nang suat 1am viéc ciia may trong 1 gio
Ny= 2.0,8.0,5%.0,25.3600/(30+6) = 10 ( m*/h)
=>Nang suat lam viéc ctia may trong 1 ca la :
N,= 10. 8 = 80 m®/ca
=>Do d6 chon 1 may dam dui loai U-50
*) Chon may dam ban :
Chon méay dam U7 c6 cac thdng sb ky thuat sau :
Thoi gian dam mot chd : 50 (s)
Bén kinh tac dung cua dam : 20- 30 cm
Chiéu day 16p dam : 10 — 30 cm
Ning suit 5 — 7 m*h hay 28 — 39,2 m*/ca
Vay ta can chon 1 dam ban U7
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CHUONG 10. TO CHUC THI CONG
10.1. Lap tién dd thi cong ,
10.1.1. Tinh todn nhan luc phuc vu thi cong (Idp bang thong ké)
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10.1.2. Ldp sod tién dp va biéu dé nhan luc (sodo ngang, day chuyén, mang)
Theo so do ngang va dugc thé hién ¢ ban vé TC -

10.2. Thiét ké tong mat bang thi cong
10.2.1. Bé tri may méc thiét bj trén mgt bang

*) B4 tri may thi cong chinh trén cong trudng

- Trong giai doan thi cong phan than, cac may thi céng chinh can bé tri bao
gom : can truc thap, thang tai, thang may cha ngudi, may tron vira

- Can truc thap: Bit dau thi cong phan than ta s dung can truc thap dé van
chuyén cét thép, van khudn gido chéng, d6 bé tong bang can truc thap. Vi tri can
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tryc thap dat tai khu gitra cong trinh phia sau cong trinh. Viéc bé tri can truc thap
nhu vay dam bao tdm véi can truc phuc vu thi céng cho toan cong truong, khoang
cach can truc dén cong trinh 12 dam bao an toan.

- Van thing: Dung dé chuyén ché céc loai vat liéu roi 18n céc tang cao cua
cong trinh. Thing tai dugc bd tri sat cdng trinh, neo chic chin vao san tang, dam
bao chiéu cao va tai trong nang du phuc vu thi cong.

- May tron vita: phuc vu nhu cau xay trat, su dung 2 may tron vira bé tri canh
can vén thang. Trong qua trinh thi cong cac tang trén c6 thé van chuyen may tron
vira Ién cac tang cung cap vat liéu roi bang van thiang dé phuc vu nhu cau xay, trat.
10.2.2. Thiét ké dwong tam trén cong trwong

Hé théng giao théng cong truong bao géom hé théng duong tam, duoc xay
dung ding cho viéc thi cong cac cong trinh. Hé thong dudng tam lai chiara :

- Pudng ngoai cong trudng: 1a duong ndi cong trudng Vi mang duong cong
cong hién c6. Do cong trinh xay dung trong thanh phd nén mang luéi duong nay
cling 12 mang ludi dudng giao thdng cua thanh phé.

- Puong trong cong trudng: 1a mang ludi duong ndi bo. Bao gom cd: cac
cong ra vao, va cac tuyén duong, bii quay dau xe, chd dd xe.

+ Céng ra vao:

Véi 2 mat giap duong chinh, dé tién cho quan Iy va bao vé cong trinh ta
thiét ké 2 cong ra vao & 1 bén duong. Thiét ké 2 cdng ra vao cho cong trinh véi cac
nhiém vu sau: dan tuyén giao théng cua xe theo 1 chiéu, mot cong ra vao chinh cho
cong nhan, can b cong truong va khach...

+ Tuyén giao théng

Do cong truong rong 1én hudng xe quay dau thoai mai
10.2.3. Thiét ké kho bi cong trueng

Trong xay dung c6 rat nhiéu loai kho bii khac nhau, né doéng mét vai trd
quan trong trong viéc dam bao cung cap cac loai vat tu dam bao dung tién do thi
cong.

10.2.3.1. Phén loai kho bai trén cong truong:

- Bé phuc vy nhu cau thi cong, cac loai nguyén vat liéu, phuong tién thi cong
phai duoc cit chira trong cac loai kho bai, dam bao cac diéu kién ki thuat va du
phong cho qué trinh thi cong. Céc loai kho bai chinh trén cong truong bao gom :

+ BAéi 16 thién: ap dung cho céc loai vat liéu thi cong nhu cat, gach xay, da
SOi...

+ Kho h& ¢6 mai che: 4p dung cho cac loai vat liéu can yéu cau bao quan tot
hon 1 thép, van khuon, thanh chdng, xa go gd, cac cau kién bétong duc sin (néu co)

+ Kho kin: &p dung cho cac loai vat liéu can duoc bao vé tét tranh sy anh
huong ctia moi truong 13 ximéng, son, thiét bi thi cdng phu tro...
10.2.3.2. Tinh toan dién tich kho bai:

- Dién tich cho tirng loai kho bii dugc thiét ké theo nhu cau sir dung vt lidu
hang ngay 1on nhat & cong truong va dam bao mot khoang thoi gian du trix theo quy
dinh

- Trong giai doan thi cdng phan than, viéc tinh toan dién tich kho chira vat
licu duoc tién hanh theo tién d6 thi cong cua mot tang dién hinh (¢ day sir dung
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tang 1 dé tinh toan ). Nhu cau vat liéu thi cong cho tang 3 dién hinh trong 1 chu ky
thi cong la:
+ Cot thép: thép dam san 11,117tan (thi cong 11 ngay), cot 5,546 tan (4 ngay)
+ Van khuon: dim san 1347,6 m? (thi cong 11 ngay), cot 249,432 m* (4
hgay)
+ Xay tuong: tudng 220 ¢6 171,74 m® va (thi cong 22 ngay)
+ Trét trong tudng, trin: 2519,62 m? (thi cong 30 ngay)
*) Xdc dinh leong vat liéu sir dung nhiéu nhdt trong ngay (Imax)
- Cét thép: 13y theo thép dam san :

11,117
r =——=101
T (T) |
- Van khudn: lay theo van khudn dam san:
138 19 5(m2)
11

max:

- Cong tac xay tuong:
Khoi lugng tuong xay:

L oai tuwdn Khéiluong | PMgach | KL gach | PM vita xay Kiévwa
a1 tuong (m3) (vien/m3) | (vién) (m2/m3) (m%’)
Tuong 220 | 171,74 643 110429 0,23 39,5

- Cong tac trat twong can lwong vira 1a : 0,017.2519,62=42,83 (m®). Binh muc
cho 1m? vita ximing cat vang la: ximang 296 kG, cat vang 1,12 m®. Khi d6 ta tinh
duogc luong vat liéu tiéu thu nhiéu nhat trong ngay nhu sau:

+ Gach: ly theo cong tac xay:r . = 110429 5020(vién)
. 42,83
+ Vira lay theo tratr,,, = 30 =1,43(m°)
Trong do: )
Vat lidu ximang :  Fmax = 1,43 X296 = 423(kG) = 0,423T4n
Vat liéu cat; fma= 1,43 1,12 = 1,6 (m°)
* Tinh toén di¢n tich kho béi yéu cau:
Thoi gian du a
Ténkho | rmax | trit16n nhat | Dy d a S _((xr'nDzr;aX/d
(ngay)
) 1,701 18,711 3,7
Thep Tén 1 Tin | Tanim2 | 10 [
Van 122,5 1347,5 100
khuén m2 1 m2 m2/m2 15 20.21
Gach xay | 2920 5 0200 | 700 |, 5 43,05
vién vién | vién/m2
Cat vang 16 10 16 3m3/m2 | 1,2 6,4
m3 m3
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0,423
Tan

5,08 1,3

12 Tan Tan/m2

1,6 6,3

Ximang

- Trén c¢ dién tich yéu cau di tinh toan, tién hanh bé tri cac kho béi trén cong
treong véi dién tich khdng nho hon dién tich yéu cau.

- Do thyc té dién tich cong truong chat hep nén khong thé bé tri kho bai dwoc
nhu tinh toan trén toan bd cong truong. Vat s& duoc chia 1am nhiéu phuong 4n st
dung : giam sé ngay du trit, van chuyén nhiéu dot, nhirng vat liéu 1am ngay c6 thé
dé tam ¢ via hé nhitng phai c6 bién phap bao vé chéng mat cip.

- Chon dién tich kho bai nhu sau :

+ Kho thép 30 m2

+ Kho véan khuén 30 m2
+ Kho xi mang 20m2.

+ Béi cat vang 20m2
10.2.4. Thiét ké nha tam
10.2.4.1. Tinh s6 luong cong nhan trén cong truong:

*) S ¢Ong nhan xay duwng co ban truc tiép thi cong:

Theo biéu d6 tién do thi cong thi:

S 41895 i
Ap===—-=60 (nguoil
’ th T 692 (nguoi)
b)S6 cdng nhan lam viéc & cac xuong phu tro:
B = K%.A

lay K=30%
B =0,3x60 = 18 (nguoi)

¢) Sb can bo cong, nhan vién ky thuat:

C = 6%.(A+B) = 6%x (60 + 18) = 5 (ngudi)

d) S6 can bo nhan vién hanh chinh:

D =6%.(A+B+C) = 6%x (60 + 18 + 5) = 5 (nguoi)

e) S6 nhan vién dich vu:

E=S%(A+B+C+ D) Vai cong truong trung binh S = 7%

—E =7%x (60 + 18 +5+5) = 7 ( ngudi)

=>Tong s6 can bd cong nhan vién cong trudng:

G=1,06(A+B+C+D+E)=106x (60 + 18 +5+5 + 7) = 101 (ngudi)

(1,06 13 hé s6 ké dén nguoi nghi ém , di phép )
- Di¢n tich str dung.
- Nha lam viéc cua can bg, nhan vién ky thuat
S6 can bo 1a 5+ 5 = 10 nguoi véi tieu chuan 4m*/ngudi
Dién tich sir dung : S = 4 x 10 = 40 m?

+ Dién tich nha ¢ cho céng nhdn: S6 ca nhiu cong nhat 14 Apa = 121
ngudi. Tuy nhién do cong trudong & trong thanh phd nén chi can dam bao chd ¢ cho
40% nhan coéng nhiu nhat Tiéu chudn dién tich cho cong nhéan 13 2 m*/ngudi.

S,=121x0,4x2 = 96,8 (M?).Chon 100 m?

- Dién tich nha vé sinh + nha tam cho cong nhan:

Tiéu chudn 2,5m?/20nguoi

Dién tich sir dung la: S =% X121 x 2 = 24,2 m2 .Chon S = 25 m?
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Dién tich cac phong ban chirc ndng cho trong bang sau:

Tén phong ban Dién tich (m°)
Nha lam viéc cua can bo ky thuat 40
Y té 20
Nha dé xe cong trudng 200
Nha & cho céng nhén 100
Nha WC+ nha tim cho cén bo va cong nhan 40
Nha bao vé 9

10.2.5. Tinh toén dién cho céng truwong
10.2.5.1. Tinh toan nhu cau dung dién cong trudng:

- Trén co so cac mdy thi cong di chon, tién hanh thdng ké cong suét dién can
cung cép trén coéng trudng:

Théng ké cong suat cap dién trén cong trudng

STT May tiéu thu | S6 luong Cong suat 1 may Tong cong suat
(kW) (kW)
1 May han 1 20 kVA 20
2 Tron vira 1001 1 3,24 3,24
3 Pam 2 1,1 2,2
4 Van thang 2 4 8

*) Tinh toan cong suat tiéu thu trén cong truong
- Cbng suat tiéu thu truc tiep:
K,.P, 0,720
Pl =) 11— == — 2154(kW
V=2 cosp 0,65 L54(W)
- Cong suat dién chay may:
pi oy KaP 075324 07,2248
CoS¢ 0,68 0,65
- Cong suat dién chiéu sang lay theo kinh nghiém chiém 20% tong cong suat
tiéu thu 7 ,
- Nhu vay, tong cong suat dién tiéu thu trén cong truong la:
pr _LLLEA41456) 40 o0
0,8
10.2.5.2. Chon may bién &p phan phoi dién :
- Céng suat phan khang
R 4964 o oikw)
cosg, 0,66
- Cong suat biéu kién can cung cap:

=14,56(KW)
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oi-_P__49.64
cosg, 0,66
- Chon may bién ap ba pha 1am nguéi bang dau do Viét Nam san xuét loai
320 - 10/0.4
10.2.6. Tinh toan nwéc cho cong truwong
10.2.6.1. Tinh toan luu lugng nudc yéu cau:
- Luu lwong nudc san xuat:
> A
Q =12 53600 K, (I/s)
Trong do:
+ 2A; = 10000 (I/ngay) cho viéc tron vira, ria xe..
+ Ky=251ah¢ s6 sir dung nude khong didu hoa trong gio

=75, 21(KW)

Thay Vao:
10000

=12—-—25=104 (I/s
@ 8.3600 (I/s)
- Luu luvgng nudc phuc vu sinh hoat hién truong:

N __.B

= M= K
Q 8.3600  °
Trong do:

+ Nmax = 121 ngudi 13 s6 nhan ngudi 16n nhat 1am viée trén cong truong
+ B =20 I/nguoi/ngay
+ Kg =2
Thay vao:
121x20
Q=3 2e002" 0,17(1/s)
- Luu luvgng nudc phuc vu sinh hoat khu nha ¢:
N.C
Q= 143600 "o e
Trong do:
+ N, = 18 ngudi 1a s6 ngudi tai khu nha ¢
+ Tiéu chuan C = 60 1/nguoi/ngay
+Ky=18vaKy,=15

Thay vao:
18x60
= 1.8x1.5=0.079(1/ s
R 14x3600 (i7s)

- Luu lwong nudc ciu hoa ldy theo tiéu chuan: Q, =5 (1/s)

=> Téng luu lwong nudc can cung cap cho cong trudng la:
Q=0Q4+70%/(Q1+Q, +Qz) =5+ 70%/(1,04 + 0,17 + 0,079) = 5,94 (l/s)
10.2.6.2. Tinh toan dudng dng chinh

- Puong dng chinh duoc thiét ké dé cung cap luu luong nude theo yéu cau 13
5,94(I/s). Van toc dong chay trung binh 1a v = 0,7 m/s. Puong kinh éng yéu cau la:

D =\/ 4Q J 4594 _ ) 104(m) =100(mm)

7.v.1000 7.0,7.1000

- Nhu vay ta can dung ong chinh ¢$100 dé cung cdp nudc dén noi tiét thu.

Ngoai ra, hé thong cac éng nhanh ciing duoc bd tri tai cac diém can dung nuéc. Hé
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théng duong ong duoc di ndi trén mit dat, chay doc theo duong giao théng phia
truéc cac cdng trinh va nha tam. Khi phai di ngang qua duong tam, dng duoc chon
sau xudng 30-50cm. Tai nhitng vi tri c6 thé xay ra chay, can b tri it nhat 2 hong
nuéc chira chay trén duong ong chinh.
10.3. An toan lao dgng cho toan cong truong

Khi thi cdng nha cao tang viéc can quan tim hang dau 1a bién phéap an toan
lao dong. Cong trinh phai 1a noi quan ly chat ché vé sé nguoi ra vao trong cong
trinh (Khong phdn s mién vao). Tét ca cac cong nhan déu phai duoc hoc noi quy
vé an toan lao dong trudce khi thi cong cong trinh.
10.3.1. An toan lao djng trong thi cong dao dit:
10.3.1.1. Su ¢6 thuong gap khi dao dat.

Khi dao dat ho méng c6 rat nhidu sw ¢b xay ra, vi vay can phai chu y dé ¢6
nhiing bién phap phong ngura, hodc khi da xay ra su c¢b can nhanh chéng khic phuc
dé dam bao yéu cau vé ky thuat va dé kip tién do thi céng.

Pang dao dat, gap troi mua lam cho dat bi sut 16 xudng day mong. Khi tanh
mua nhanh chéng léy hét chd dat sap xudng, ltc vét dat sap 1o can chira lai 20cm
day hé dao so voi cbt thiét ké. Khi boc bo 1p dat chira lai nay (bang thi cong) dén
dau phai tién hanh lam 16p 16t méng bang bé téng gach v& ngay dén do.

C6 thé dong ngay cac 16p van va chbng thanh véach sau khi don xong dat
sap 16 xuéng moéng.

Can c6 bién phap tiéu nudc bé mat dé khi gap mua nuée khéng chay tir mat
xudng day hé dao. Can lam ranh & mép hé dao dé thu nudc, phai ¢é ranh, con trach
quanh hé moéng dé tranh nuéc trén bé mat chay xudng hé dao.

Khi dao gap d4 "md cbi nam chim" hodc khdi ran nam khong hét day
maong thi phai pha bo dé thay vao bang 16p cat pha da dam roi dam k¥ lai dé cho
nén chiu tai déu.

Trong hé méng gap tGi bun: Phai vét sach lay hét phan bun nay trong
pham vi méng. Phan biin ngoai mong phai c6 tuong chan khong cho luu thong gitra
2 phan bun trong va ngoai pham vi méng. Thay vao vi tri cua tii bun da ldy di can
db cat, dat tron

da dam, hodc cac loai dat co gia ¢b do co quan thiét ké chi dinh.

Gap mach ngam c6 cat chay: can 1am giéng loc dé hit nudc ngoai pham vi
hd méng, khi hé méng kho, nhanh chong bit dong nudc ¢6 cat chay bang bé tong du
dé nudc va cat khong dun ra dugc. Khan truong thi cong phan mong & khu vuc can
thiét dé tranh kho khan.

Dao phai vat ngam nhu duong ong Cap thoat nude, day cap dién cac loai:
Can nhanh chong chuyen vi tri cong tac dé co giai phap xir ly. Khong dugc dé kéo
dai sur ¢b s& nguy hiém cho viing 1an can va anh huong téi tién do thi cong. Néu lam
v& 6ng nudc phai khoa van trude diém lam va dé xtr 1y ngay. Lam duat day cap phai
bao cho don vi quan ly, d6ng thoi nhanh chéng so tan trudge khi ngat dién dau
nguon.
10.3.1.2. Pao dit bang may:

Trong thoi gian may hoat dong, cAm moi ngudi di lai trén mai doc tu nhién,
cling nhu trong pham vi hoat dong caa may, khu vuc nay phai cé bién béo.

Khi van hanh may phai kiém tra tinh trang may, vi tri dat may, thiét bi an
toan phanh hdm, tin hiéu, &m thanh, cho may chay thir khéng tai.
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Khéng dugc thay d6i d6 nghiéng cia may khi gau xuc dang mang tai hay
dang quay gan. Cam hiam phanh dot ngot.
- Thudng xuyén kiém tra tinh trang cua day cap, khong dung day cap da ndi
hoac bi to.
- Trong moi treang hop khoang céch giira cabin may va thanh hé dao phai > 1,5 m.
3. Pao dat bang thu cong:
Phai trang bi da dung cu cho céng nhan theo ché do hién hanh.
Cam ngudi di lai trong pham vi 2m tinh tir mép van cir xung quanh hé dé
tranh tinh trang roi xudng hé.
Pao dat hd mong sau mdi tran mua phai ric cat vao bac than Ién xudng
tranh truot nga.
Cam bé tri ngudi 1am viéc trén miéng hé trong khi dang c6 viéc ¢ bén dudi
hé dao trong cting mot khoang ma dat 6 thé roi, 16 xudng ngudi bén dudi.
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10.3.2. An toan lao déng trong cong tac bé tdng va cét thép
10.3.2.1. Lap dung, thao d& dan giéo:

Khéng duoc sir dung dan gido: C6 bién dang, ran ntt, mon gi hoac thiéu
cac bo phan: méc neo, giang ...

Khe h¢ gitra san cong tac va tuong cong trinh >0,05 m khi xay va 0,2 m
khi trat.

Cac cot gian gido phai duoc dit trén vat ké 6n dinh.
Cam xép tai 1én gian gido, noi ngoai nhitng vi tri da qui dinh.
Khi dan gido cao hon 6m phai 1am it nhat 2 san cong tac: San 1am viéc bén
trén, san bao vé bén dudi.
Khi dan gido cao hon 12 m phai 1am cau thang. Do déc cua cau thang < 60°
L6 hong & san cong tac dé 1én xudng phai cd lan can bao vé & 3 phia.

Thudng xuyén kiém tra tat ca cac bo phan két cdu cua dan gido, gia d&, dé
kip thoi phat hién tinh trang hu hong cia dan gido dé c6 bién phap sira chira kip
thor.

Khi thao d& dan giao phai c6 rao ngan, bién cam ngudi qua lai. Cam thao
d& dan gido bang cach giat do.

Khong dyng lap, thdo d& hoac lam viéc trén dan gido va khi troi mua to,
gidng bao hoic gid cap 5 tro 1én.
10.3.2.2. Coéng tac gia cong, lip dung van khuon:

Van khuon dung dé d& két cau bé tong phai duoc ché tao va lap dung theo
dung yéu cau trong thiét ké thi cong da duoc duyét.

Van khuén ghép thanh khéi 16n phai dam bao virng chac khi cau lap va khi
cau lap phai tranh va cham vao cac bo két cau da lap trudc.

Khong dugc dé trén van khudn nhitng thiét bi vat liéu khdng cé trong thiét
ké, ké ca khdng cho nhitg ngudi khéng truc tiép tham gia vao viéc do bé tong
dung trén van khuén.

Cam dit va chat xép cac tim van khudn cac bo phan cua van khuén Ién
chiéu nghi cau thang, 1én ban cong, céac 16i di sat canh 16 hong hoic cac mép ngoai
ctia cong trinh. Khi chua giang kéo ching.

Trude khi d6 bé téng can bo ki thuat thi cdng phai kiém tra van khuén, nén
c¢6 hu hong phai sira chira ngay. Khu vuc stra chira phai c6 rao ngan, bién bao.
10.3.2.3. Cong tac gia cong, lap dung cét thép:

Gia cong cbt thép phai duoc tién hanh ¢ khu vuc riéng, xung quanh c6 rao
chan va bién bao.

Cit, udn, kéo cdt thép phai dung nhitng thiét bi chuyén dung, phai co bién
phap ngin ngira thép ving khi cat cét thép c6 doan dai hon hozc bang 0,3m.

Ban gia cong cét thép phai duoc cd dinh chac chin, néu ban gia cong cdt
thép c6 cong nhan lam viéc ¢ hai gia thi ¢ gitra phai co ludi thép bao vé cao it nhét
la 1,0 m. Cét thép da lam xong phai dé dung chd quy dinh.

Khi nin thang thép tron cudn bing may phai che chan bao hiém & truc
cudn trude khi mo may, ham dong co khi dwa dau ndi thép vao truc cudn.

Khi gia cong cét thép va lam sach ri phai trang bi day du phwong tién bao
vé ca nhan cho céng nhan.

Khoéng dung kéo tay khi cat cac thanh thép thanh cac mau ngén hon 30cm.
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Truéc khi chuyén nhitng tim ludi khung cét thép dén vi tri lip dat phai
kiém tra cac mdi han, nat buoc. Khi cit bo nhitng phan thép thira & trén cao cong
nhan phai deo day an toan, bén dudi phai c6 bién béo. Khi han cét thép cho can
tuan theo chat ché qui dinh cta quy pham.

Budc cét thép phai dung dung cu chuyén dung, cam budc bang tay cho
phap trong thiét ké.

Khi dung ldp cbt thép gan duong day dan dién phai cit dién, truong hop
khong cit duoc dién phai cd bién phap ngan ngira c6t thép va cham vao day dién.
10.3.2.5. B6 va dam bé téng:

Trude khi d6 bé tdngcan bo k¥ thuat thi cong phai kiém tra viéc lap dat
coffa, ct thép, dan gido, san cong tac, duong van chuyén. Chi duoc tién hanh db
sau khi da c6 van ban xac nhan.

Léi qua lai duéi khu vuc dang d6 bé tdng phai ¢ rao ngan va bién cam.
Truong hop bit budce c¢6 ngudi qua lai can 1am nhirng tim che & phia trén 16i qua lai
do.

Cam nguoi khdng c6 nhiém vy ditng & san rot vira bé tdng. Cong nhan lam
nhiém vu dinh huéng, diéu chinh may, voi bom dé bé tong phai c6 gang, ung.

Khi diung dam rung dé dam bé tong can:

+ Noi dat véi vo dam rung

+ Dung day budc cach dién néi tir bang phan phéi dén dong co dién caa dam

+ Lam sach dam rung, lau khd va quan day dan khi 1am viéc

+ Nging dam rung tir 5-7 phat sau mdi 1an 1am viéc lién tuc tir 30-35 phit.

+ COng nhén van hanh may phai dugc trang bi ung cao su cach dién va cac
phuong tién bao vé ca nhan khac.

10.3.2.6. Bao dudng bé tong:

Khi bao dudng bé tdng phai dung dan gido, khong dugc ding lén cac cot
chéng hoic canh van khuon, khong dugc ding thang tira vao cac bo phan két ciu bé
tong dang bao dudng.

Bao dudng bé téng vé ban dém hoic nhitng bd phan két cau bi che khuat
phai c6 dén chiéu sang.
10.3.2.7. Thé&o d& van khuén :

Chi duoc thdo d& van khuon sau khi bé tong da dat cuong do qui dinh theo
huéng dan cua can bo ki thuat thi cong.

Khi thao d& van khudn phai théo theo trinh tu hop Iy phai c6 bién phap dé
phong van khuén roi, hoac két cau cong trinh bi sap d6 bat ngd. Noi thao van khudn
phai cé rio ngin va bién béo.

Trudéc khi thdo van khuén phai thu gon hét cac vat liéu thira va cac thiét bi
dat trén cac bo phan cong trinh sap thao van khudn.

Khi thao van khuén phai thuong xuyén quan sét tinh trang céc bo phan két
cau, néu co hién tuong bién dang phai ngirng théo va béo cdo cho can bo ky thuat
thi céng biét.

Sau khi thao van khuén phai che chan cac 16 hong cua cong trlnh khong
dugc dé van khudn di thao 1én san cong tac hoac ném van khudn tir trén xubng, van
khuon sau khi thao phai dugc dé vao noi qui dinh.
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Théo d& van khudn dbi véi nhirng khoang db bé téng cbt thép c6 khau do
I6n phai thue hién day du yéu cau néu trong thiét ké vé chdng d& tam thoi
10.3.3. An toan lao dong trong cong tac lam mai

Chi cho phép cdng nhan lam cac cong viéc trén mai sau khi can bo ky
thuat da kiém tra tinh trang két cdu chiu hrc cua mai va cac phuong tién bao dam an
toan khéc.

Chi cho phép dé vat liéu trén méi ¢ nhitng vi tri thiét ké qui dinh.

Khi dé cac vat liéu, dung cu trén mai phai c¢é bién phap chéng lin, truot
theo méi déc.

Khi xay tuong chan mai, lam mang nudc can phai co dan giao va ludi bao
hiém.

Trong pham vi dang c6 ngudi 1am viéc trén méi phai c6 rao ngin va bién
cAm bén dudi dé tranh dung cu va vat liéu roi vao ngudi qua lai. Hang rao ngin
phai dit rong ra mép ngoai cua mai theo hinh chiéu bang véi khoang > 3m.

10.3.4. An toan lao dong trong cOng tac xay va hoan thién
10.3.4.1. Xay tuong:

Kiém tra tinh trang cua gian giao gia d& phuc vu cho cong tac xay, kiém tra
lai viéc sap xép bé tri vat liéu va vi tri cong nhan dang 1am viéc trén san cong tac.

Khi xay dén do cao cach nén hoic san nha 1,5 m thi phai biac gian giao,
gia do.

Chuyén vat liéu (gach, vira) 1én san cong tac ¢ do cao trén 2m phai dung
cac thiét bi van chuyen Ban nang gach phai c6 thanh chic chan, dam bao khong
roi d6 khi nang, cdm chuyén gach bang cach tung gach Ién cao quéa 2m.

Khi 1am san cong tac bén trong nha dé xay thi bén ngoai phai dat rao ngin
hoic bién cAm cach chan tudng 1,5m néu d6 cao xay < 7,0m hoac cach 2,0m néu do
cao xay > 7,0m. Phai che chin nhitng 16 tudng ¢ tang 2 tré 18n néu ngudi cd thé lot
qua dugc.

Khong duoc phép:

+ Pung o bd tuong dé xay

+ Di lai trén bo tuong

+ Pung trén mai hat dé xay

+ Tya thang vao tudng méi xay dé 1én xudng

+ Pé dung cu hoac vat liéu Ién bo tuong dang xay

Khi xay néu giap mua gi6 (cap 6 tro 1én) phai che day Chong do khol xay
can than dé khoi bi x6i 16 hoac sap d6, dong thoi moi nguoi phai dén noi an nap an
toan.Khi xay xong tuong bién vé mua mwa bao phai che chan ngay.
10.3.4.2. Cong tac hoan thién:

Str dung dan gido, san cdng tac lam cong tac hoan thién phai theo sy hudng
dan cua can bo ki thuat. Khong dugc phép dung thang dé lam cong tac hoan thién ¢
trén cao.

Cén bo thi cong phai dam bao viéc ngét dién hoan thién khi chuan bi trét,
son,... 1én trén bé mat cua hé théng dién.

*) Trat:

Trét trong, ngoai cong trinh can sir dung gian gido theo quy dinh cua quy

pham, dam bao 6n dinh, viing chac.
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Cam dung chat doc hai dé lam vita trat mau.

Dua vira |én san ting trén cao hon 5m phai dung thiét bi van chuyén 1én
cao hop ly.

Thung, x6 ciing nhu cac thiét bj chira dung vira phai dé & nhing vi tri chic
chin dé tranh roi, treot. Khi xong viéc phai co rira sach sé va thu gon vao 1 chd.

*) Quét voi, son:

Gian gi4o phuc vu phai dam bao yéu cau cua quy pham chi duoc ding
thang tua dé quét voi, son trén 1 dién tich nho & do cao cach mat nén nha (san) <
5m

Khi son trong nha hoic ding céc loai son c6 chira chat doc hai phai trang
bi cho cong nhan mat na phong doc, trudc khi bit dau 1am viéc khoang 1h phai ma
tat ca cac cira va céc thiét bj thong gi6 cua phong do.

Khi son, cong nhan khong dugc lam viéc qué 2 gio.

Cam nguoi vao trong budng di quét son, voi, c6 pha chat doc hai chua
khé va chua dugc théng gid tot.

10.3.5. Bién phéap an toan khi tiép xdc véi may moc

Truée khi bat dau lam viéc phai thuong xuyén kiem tra day cap va day
cau dem dung. Khong dugc Cau qua stc nang cua Can truc, khi cau nhing vat liéu
va trang thiét bi ¢ tai trong gan gidi han strc nang can truc can phai qua hai dong
tac: dau tién treo cao 20-30 cm klem tra moc treo ¢ vi tri d6 va sy 6n dinh cua can
truc sau d6 mé&i nang 18n vi tri can thiét. TSt nhét tat ca cac thiét bi phai duoc thi
nghiém, kiém tra trugc khi st dung ching va phai déng nhén hiéu cé chi dan céc
stc cau cho phép.

Nguoi lai can truc phai qua dao tao, c6 chuy@n mén.

Nguoi lai can truc khi cau hang bat bugc phai bao trudc cho cong nhan
dang lam viéc ¢ dudi bang tin hiéu am thanh. T4t ca cac tin hiéu cho tho l4i can truc
déu phai do to truong phét ra. Khi ciu cac cau kién co kich thudc 16n doi truong
phai truc tiép chi dao cong viéc, cac tin hiéu dugc truyén di cho nguoi lai cau phai
bang dién thoai, bang vo tuyén hoic bang cac dau hiéu qui udc bang tay,bang co.
Khong cho phép truyén tin hiéu bang 1oi noi.

Céc cong viéc san xuat khac chi dugc cho phép lam viéc ¢ nhitng khu vuc
khéng nam trong ving nguy hiém caa can truc. Nhiing vung lam viéc cua can tryc
phéi c6 rao ngan dat nhitng bién chi dan nhitng noi nguy hiém cho ngudi va xe ¢o di
lai. Nhitng t6 doi cong nhan Iap rap khong duoc ding dudi vat cau va tay can cua
can truc.

Pbi véi tho han phai c6 trinh d6 chuyén mén cao, trudc khi bat dau cong
tac han phai kiém tra hiéu trinh cac thiét bi han dién, thiét bi tiép dia va két cau
cling nhu d6 bén chic cach dién. Kiém tra day ndi tir may dén bang phan phdi dién
va toi vi tri han.Tho han trong thoi gian 1am viéc phai mang mat na c6 kinh mau
bao hiém. Pé dé phong tia han ban vao trong qua trinh 1am viéc can phai mang ging
tay bao hiém, lam viéc ¢ nhirg noi 4m wét phai di ung cao su.

10.3.6. Cong tac vé sinh mai truwong

Trong mit bang thi cong b tri hé thong thu nudc thai va loc nude trudc
khi thoat nudc vao hé théng thoat nuéc thanh phd, khdng cho chay tran ra ban xung
quanh.
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Bao che cong truong bang hé thong gido dung két hop véi hé thong ludi
ngin cach cong trinh v6i khu vire 1an can, nham dam bao vé sinh cong nghiép trong
sudt thoi gian thi cong.

D4t va phé thai van chuyén bang xe chuyén dung c6 che day can than,
dam bao quy dinh caa thanh phd vé vé sinh méi truong.

Han ché tiéng 6n nhu sir dung céc loai may moéc giam chan, giam rung.
B4 tri van chuyén vat liéu ngoai gio hanh chinh.

Trén ddy 1a nhitng yéu cau caa quy pham an toan trong xay dung. Khi thi
cdng céc cong trinh can tuan thu nghiém ngit nhitng quy dinh trén.

CHUONG 11. LAP DU TOAN
11.1. Co sé lap du toan

- Can ct Pinh mic du todn Xay dung céng trinh sé 1776/2007/BXD-VP
ngay 16/08/2007 cua B¢ truong Bo Xay Dung.

- Can ctr Pinh mic du toan Lap dat cong trinh sé 1777/2007/BXD-VP ngay
16/08/2007 cua B9 truong Bo Xay Dyng.

- Can ca Pinh mutc du toan Khao sat céng trinh sb 1779/2007/BXD-VP ngay
16/08/2007 cua B¢ truong Bo Xay Dung.

- Thong tu 04/2010/TT-BXD ngay 26 thang 5 nam 2010 huéng dan viéc lap
va quan ly chi phi dau tu xay dung cong trinh.

- Quyét dinh s6 957/2009/QD-BXD ngay 29 thang 9 nam 2009 cua bo
truong Bo xay dung vé dinh muc chi phi quan ly dy &n va tu van dau tu xay dung
cong trinh.

- Pon gia s6 172/QD-UBND cua UBND thanh phé Hai Phong ngay 21 thang
01 nam 2013. Phan xay dung. Mirc luvong tdi thiéu 2.350.000 d/thang
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11.2. Lap bang dw toan chi tiét va bang tong hep kinh phi cho mét bd phan
céng trinh

Lap bang du toan chi tiét va bang tong hop kinh phi cho hang muc than cua
cong trinh:

CHUONG 12. KET LUAN VA KIEN NGHI
12.1. Két luan

1, P6 4n da trinh bay duogc céc giai phéap thiét ké kién trac, két cau va thi
céng cho cong trinh.

2, Lap duoc tién do thi céng cho toan bo céng trinh.

3, Lap duoc phuong an to chuc thi cong cac hang muc va thiét ké tong mat
bang thi cong trén cong trudng.

4, Lap duoc dy toan kinh phi dau tu xay dung hang muc than cho cong trinh.

5, Do con han ché vé kinh nghiém thyc té va kién thirc chuyén mén nén trong
qua trinh thuc hién do an con nhiéu thiéu sot.
12.2. Kién nghi

- Cong trinh duogc thi cng trong thoi gian 457 ngay, nhitng hang muc quan
trong nhat cua cong trinh can duoc thi céng trong mua kho, tranh khoan thoi gian
mua mua bdo trong naim nham dao bao chat lugng cong trinh.

- Tan dung tbi da vat liéu va nhan luc, may moc... nham giam chi phi dau tu.

- Pam bao vé sinh méi trudng, han ché téi da tai nan lao déng.

- Sau khi c6ng trinh hoan thanh c6 thé dua vao van hanh si dung dugc ngay
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