~ BOGIAODUC VADPAOTAO
TRUONG PAI HOC DAN LAP HAI PHONG

1SO 9001 - 2008

PO AN TOT NGHIEP

NGANH: XAY DUNG DAN DUNG & CONG NGHIEP

Sinh vién : VU CONG POAN
Gio vién hudng dan: THS. NGO PUC DUNG
THS. LE BA SON

HAI PHONG 2017




~ BOGIAODUC VADPAOTAO
TRUONG PAI HOC DAN LAP HAI PHONG

TRUONG TRUNG HQC PHO THONG
LAO CAI

PO AN TOT NGHIEP HE PAI HQC CHINH QUY
NGANH: XAY DUNG DAN DUNG VA CONG NGHIEP

Sinh vién : VU CONG BOAN
Gido vién huéng dan: THS. NGO bUC DUNG
THS. LE BA SON

HAI PHONG 2017




LOI CAM ON

Trong nhimg nim gan ddy cung v4i su phat trién cua dat nude, nganh xay
dung ciing theo da phat trién manh mé. Trén khap céc tinh thanh trong ca nudc
cac cong tronh mdi moc 1on ngay cang nhiéu. Pi véi mot sinh vién nhu em
viéc chon dé tai tot nghiép sao cho phu hop véi su phat trién chung cta nganh
xay dyng va phu hop voi ban than 1a mot van dé quan trong.

Véi sy dong y va huéng dan cua Thay gido NGO PUC DUNG

Thay giéo LE BA SON

em d6 chon va hoan thanh d¢ tai: TRUONG THPT LAO CAI d¢ hoan thanh
dugc do 4n ndy, em dé nhan dugc sy gitip d& nhiét tdnh, sy huéng dan chi bao
nhing kién thirc can thiét, nhimng tai liéu tham khao phuc vu cho d6 4n ciing nhu
cho thue té sau nay. Em xin chin thanh bay to ling biét on sau sic ctia mdnh dbi
v6i sy gitip 46 quy bau d6 cua cac thay. Ciing qua ddy em xin duoc t6 ling biét
on dén ban 16nh dao truong Pai Hoc Dan Lap Hai Phiing, ban 16nh dao Khoa
Xay Dung, tt ca cac thay co gido do truc tiép ciling nhu gian tiép giang day
trong nhitng nam hoc vira qua.

Bén canh su gitp d& cua cac thiy co 1a sy giup d& cua gia ddnh, ban bd
va nhitng ngudi than d6 gap phan giyp em trong quo trénh thyc hién dd an cling
nhu sudt qua trdnh hoc tip, em xin chdn thanh cam on va ghi nhan sy giup d&
do.

Quo tronh thyc hién d6 an tuy d6 c¢b gang hoc hoi, xong em khyung thé
tronh khoi nhimg thiéu st do tam hiéu biét ciin han ché va thiéu kinh nghiém
thuc té , em rét mong mudn nhan duoc su chi bao thém cua céc théy ¢ dé kién
thirc chuyén nganh ctia em ngay cang hoan thién.

Mot lan nita em xin bay t6 liing konh trong va biét on sau sic tdi toan
thé cac thay co gido, ngudi dé day bao va truyén cho em mot nghé nghiép,
mot coch séng, hudng cho em tré thanh mot ngudi lao dong chan chinh, co6

ich cho dat nudc.

Em xin chan thanh cam on !

Sinh viom : VU CONG DOAN



TRUONG PAI HQC DAN LAP HAI PHONG
KHOA XAY DUNG

PHAN I
KIEN TRUC (10%)

Nhiém vu thiét ké:

chinh stra mat béng, mat ding, mat cat cong trinh.

Gi4o vién huwéng din : THS. Ngé Pirc Diing
Sinh vién thwc hién : Vii Cong Doan

Lép : XDL902



1.1.Nhiém vu thiét ké

- Nghién ctru hd so kién tric, sira d6i bd sung cac chi tiét con thiéu sét hodc
chua hop ly.

- Chinh stra cac mat bﬁng, mit cét, mat dimg va cac chi tiét can thiét cua cong
trinh, ¢ ghi day du kich thuéc.

- Thuyét minh gi6i thiéu vé cong trinh bao gdm: Su can thiét dau tu xay dyng,
vi tri dia 1y, diéu kién dia hinh, dia chét, dic diém vé kién tric va cau tao.

1.2.Gidi thi¢u cong trinh
1.2.1. Vi tri xdy dung, dic diém Kién tric cong trinh

- Cong trinh “Truong THPT LaO CAI”. Pugc xay dung tai tinh Lao Cai.

- Cong trinh gém 5 tang, cong trinh dang chir nhat c6 chiéu dai cac canh 1a
(10.3x59.05)m, cong trinh c6 hinh khoi, kién tric don gian,dap ung day du
cong nang st dung.

- Cong trinh c6 tong chiéu cao tir cos 0,00 dén cos dinh mai 14 22.5m , chiéu
cao cac tang 14 3.9(m).

1.2.2. Sw can thiét phai dau tw
Piat nudc ta dang trong thoi ky do6i mdi, da va dang ngay cang phat trién
manh mé& vé moi mit dé dat nudc sanh vai cing cac cuong qudc nam chau.

Do d6 viéc di cung no 1a cac co sd ha tang cling di va dang dugc phat trién,

xay dung mdi. Cong trinh “Truong THPT LaO CAI” ngoai viéc tao khong

gian mo1 truong hoc tap cho cac hoc sinh thi cong trinh cling dugc xay dung
cung véi su phat trién cia dat nude.
Yéu cau co ban ciia cong trinh:

Cong trinh thiét ké cao tang, kién tric dep mang tinh hién dai, tinh bén viing

cao.

Pap tmg yéu cau sir dung va quy hoach tinh trong tuong lai.

B6 tri thang bo day du dam bao giao thong thuan tién va yéu cau thoat hiém.

Bé tri dr:iy du thiét bi co lién quan nhu dién, nudc, ctru hoa, vé sinh va an

ninh.

1.3 Cac giai phap kién tric ciia cong trinh
1.3.1. Giai phap thiét ké mit bing



Cong trinh gém c6 5 ting ndi, c6 mit bang dién hinh gidng nhau, hé két
ciu khung bé tong cdt thép.

Céac phong duoc bd tri dam bao céng ning sir dung, khong gian giao
thong theo phuong ngang dugce bd tri hop 1y tao nén su théng thoang cho
cong trinh. T4t ca cac phong déu duge chiéu sang ty nhién tot. Khong gian
giao thong theo phuong ding duoc giai quyét nhd sy bd tri hop 1y cau thang
bo.

Cong trinh ¢6 bb tri hop voi chira chdy & mdi sanh cau thang ctia ting ting.
Cong trinh str dung hé thdng bao chay tu dong, cac ting déu c6 hop ctru hoa,
binh khi dé chua chay kip thoi khi ¢6 su ¢b xay ra.
1.3.2. Giai phap mat ding
Ta chon giai phap duong nét kién tric thang két hop véi vat lidu kinh tao nén
nét kién trac hién dai phu hop véi tong thé canh quan xung quanh.
Giao thong theo phuong dimg dugc giai quyét boi viée b tri thang bo dam
bao thuan tién giao thong theo phuong dimg gitta cac tang.
1.3.3. Giai phap vé thong gié
Cong trinh dugc thiét ké hé théng thong gid nhan tao theo kiéu diéu hoa trung
tam duoc dit & ting mot. Tir ddy cac hé thdng duong dng toa di toan bd ngdi
nha va tai timg khu vuc trong mot ting c6 b phan diéu khién riéng.
Tan dung ciu thang 1am giai phap thong gid va tan nhiét theo phuong ding .
1.3.4. Giai phap vé chiéu sang
Két hop chiéu sang tu nhién va chiéu sang nhan tao.
Chat luong méi trudong sang lién quan dén viée loai trir sy choi lod, khong
gian va hudng anh sang, ty 1& d6 chéi noi that va dat dugc su thich g tot cua
mat.
Chiéu sang nhan tao cho cong trinh gom c6: hé thong dén duong, dén chiéu
sang phuc vu giao thong. Trong cong trinh sir dung hé dén tudng va dén 6p
tran. C6 b tri thém dén ¢ ban cong, hanh lang, cau thang.
1.3.5. Hé thong dién nuwéc
Ngudn nude duge 1ay tir hé thdng cdp nude cua thanh phd, dap tng du voi

nhu ciu sir dung. Toan bo hé théng thoat nudc phai qua tram sir Iy nude thai.



Hé théng nude ctru hoa dugc thiét ké riéng bi¢t gém mot tram bom tai tﬁng
mot, hé thdng duong dng riéng di toan bd ngdi nha. Ngudn dién cung cap cho
cong trinh duoc 14y tir mang dién cua thanh phd qua tram bién thé va phan
phdi dén cac ting bang day cap boc tri hodc dong. Ngoai ra con ¢6 mdt may

phat dién dy phong dé dy phong dé chii dong nhimg lac mat dién.

1.3.6. Hé thong cép, thoat nuéc, xir Iy rac thai
Hé thong cdp nwée sinh hoat:
Nudc tir hé thong cap nude duoc chuyén qua dong hd tong va qua hé thong
may bom dit & phong k¥ thuat nudc tai ting him dé gia tang ap luc nudc sir
dung.
Nudc tir bé duoc dua dl cac ting dam bao ap luc nude cho phép, diéu hoa
lwu lugng va phan phdi nude cho cong trinh theo so dd phan ving va diéu ap.
Hé théng thodt nuéc:
Nudc thai sinh hoat, nwéc mua duoc thu vao séno, cac 6ng dan dua qua hé
théng xr 1y so bo rdi méi dua vao hé thong thoat nudc thanh phd.
Hé théng xit Iy rdc thdi:
Réc thai duoc gom ¢ tang 1 rdi dugc dua ti khu xir 1y rac cia thanh phd.
1.3.7. Hé thong phong hoa va ciru hoa
1.3.7.1 Hé thong bao chay
Thiét bi phat hién bao chay duoc bd tri & mdi tAng va mdi phong, ¢ hanh lang
hodc sanh ctia mdi ting.
1.3.7.2. Hé thong ciru hoa
Nudc: Puoc 1ay tir bé ngdm va cac hong ciru hoa cuia khu vue. Cac dau phun
nudc dugce bd tri ¢ timg tang, & ting phong déu bd tri cac binh ctru chay kho.
1.3.7.3 Hé thong chong sét
Cong trinh duoc thiét 1ap hé thong chdng sét bang thu 16i chong sét trén
mai dam bao an toan cho cong trinh, thiét bi va con ngudi.
- Tru do kim thu sét lam béng sét trang kém duong kinh 60mm, dai 2m, dugc
lép dat trén nuc cung tronh.

- D3y dan ndi tir cot chdng sét xudng dat 1am tir day dong



- Thiét bi tiép dit phai dugc chon & mot do sau nhat dinh dudi ling dat va
phai tiép xuc tét voi mit dat dé dan diing dién khi bi sét danh.
1.4 Két luin
Qua phan tich nhu da néu trén phuong an xay dung cong trinh “Truong
THPT LaO CAI” dua ra hop 1y bao dam yéu cau ky thuat va muc dich sir
dung.



PHAN 11
KET CAU (45%)

Nhiém vu thiét ké:
- thiét ké san tang 3 3
- thiét ké mong dudi khung truc 6
- thiét ké khung truc 6
- ban v& b tri thép san tang 3 kc - 01
- ban v& bd tri thép khung truc 6 ke - 02

- ban v& két cau moéng ke - 03

Gi4o vién huwéng din : THS. Ngé Pirc Diing
Sinh vién thyc hién : Vii Cong Doan
Lop : XDL902



CHUONG 1
LUA CHON GIAI PHAP KET CAU

1.1. Khai quat chung
Xuat phat tir dic diém cong trinh 1a khdi nha nhiéu tang, chiéu cao cong
trinh 16n, tai trong tac dung vao cong trinh twong dbi phuc tap. Nén can c6
hé két cAu chiu hop 1y va hiéu qua. C6 thé phan loai cac hé két cAu chiu luc
nhu sau:
+ Nhom céc hé co ban: HE khung, hé tuong, hé 161, hé hop.
+ Nhom cac hé hdn hop: Puoc tao thanh tir sy két hop gitra hai hay nhiéu hé

co ban trén.

1.1.1. Hé khung chiu luc
Hé két cdu thuan khung c6 kha ning tao ra cac khong gian 16n, linh hoat
thich hop véi cac cong trinh cong cong. Co so d6 lam viée rd rang nhung lai
¢4 nhuge diém 1a kém hiéu qua khi chiéu cao cong trinh 16n, kha nang chiu
tai trong ngang kém, bién dang 16n. Trong thuc té két cAu thuan khung
BTCT duoc sir dung cho cac cong trinh c6 chiéu cao 20 tang voi cap phong
chéng dong dat < 7, 15 tang d6i v4i nha trong ving ¢ chan dong dong dat
dén cap 8 va 10 tang ddi v6i cap 9.

1.1.2. Hé két cau vach va 15i cirng chiu luc
Hé két ciu vach cimg c6 thé dugc bd tri thanh hé théng thanh mot phuong,
hai phuong hoic lién két lai thanh cac hé khong gian goi 1 15i cting. Pic
diém quan trong cta loai két cdu nay 1a kha niang chiu luc ngang tét nén
thuong duogc sir dung cho cac cong trinh c6 chiéu cao trén 20 tang.

1.1.3. Hé két cau khung - giing (Khung va vach cirng)
Hé két cau khung giang (khung va vach cing) duoc tao ra bang sy két hop
hé thong khung va hé théng vach cung. Hé thong vach ctng thuong dugc
tao ra tai khu vuc cau thang bo, cau thang may. Hai hé théng khung va vach
dugc lién két voi nhau qua hé két cau san trong truong hop nay hé san lién
khéi c6 ¥ nghia rat 1on. Hé khung chu yéu dugc thiét ké dé chiu tai trong
thang dung. Hé két cAu khung-gidng t6 ra 1a hé két cdu t6i uu cho nhiéu loai

cong trinh cao tang



1.2. Giai phap két ciu cong trinh
1.2.1. Phén tich lwa chon gidi phap két ciu chiu lwc chinh
Cong trinh can thiét ké c6: Dién tich mat bang tuong dbi 16n, mit bang doi
xtng, hinh dang cong trinh theo phuong dimg don gian khong phuec tap.
Dua vao cac dit diém cu thé cta cong trinh ta chon hé két cAu chiu lyc chinh
cua cong trinh 1a h¢ khung BTCT chiu luc.
1.2.2. Phén tich lya chon gii phap két cau san nha
Trong cong trinh hé san ¢6 anh hudng rat 16n téi sy lam viéc khong gian cua
két cau.
Ta xét cac phuong an san sau:
1.2.2.1. San swon toan khoi
CAu tao bao gom hé dam va ban san.
Uu diém:
Tinh toan don gién,chiéu day san nho nén tiét kiém vat liéu,do vay giam tai
do tinh tai san. Hién nay dang dugc sir dung pho bién ¢ nudc ta.
Nhueoe diém:
Chiéu cao dam va do vOng cua ban san rat 16n khi vuot khau d6 16n, dan dén
chiéu cao ting ctia cong trinh 16n nén giy bat loi cho két ciu cong trinh khi
chiu tai trong ngang va khong tiét kiém chi phi vat liéu.
1.2.2.2. San 6 co
Ciu tao gébm hé dam vudng goc voi nhau theo hai phuong, chia ban san
thanh cac 6 ban ké bon canh ¢ nhip bé.Phu hop cho nha c6 hé thong ludi
cot vuong.
Uu diém:
Tiét kiém duoc khong gian sir dung va c6 kién tric dep, thich hop véi cac
cong trinh yéu cau tham my cao va khong gian sir dung 16n.
Nhuwoc diém:
Khong tiét kiém, thi cong phirc tap.
1.2.2.3. San khong dam (san nim)
CAu tao gém cac ban ké truc tiép 1én cot. Pau cot 1am mil cot dé dam bao
lién két chac chin va tranh hién twong dam thung ban san. Phu hop véi mit

bang c6 cac 6 san co kich thudc nhu nhau.



Uu diém:
+ Chiéu cao két ciu nho nén giam duoc chiéu cao cong trinh. Tiét kiém duoc
khong gian sir dung
+ Thich hop v&i nhitng cong trinh ¢6 khau d6 vira (6 + 8 m) va rat kinh té
v6i nhitng loai san chiu tai trong >1000 (kG/m?).
Nhuweoc diém:
+ Chiéu day ban san 16n, tdn vat liéu.
+ Tinh toan phtrc tap, thi cong kho.
Két lugn:
Tt céc can cu trén:
Em di dén két luan lwa chon phuong an san suon bé tong ¢t thép d6 toan
khdi (san tua lén dam, dam tya 1én cOt).
1.3. Lwa chon so bd kich thuée ciu kién
1.3.1. Chon chiéu day ban san
- Tinh so bo chiéu day ban san theo cong thirc: h, = %
+ hy : chiéu day ban san
+m: Hé sb phu thudc vao loai ban,
ban ddm m = (30+35 ), ban ké m=(40+45), ban céng x6n m=(40+45 ).
+D : hésd phu thudc vao tai trong D = (0,8 + 1,4).
- Dua vao kich thudc cac canh cuia ban san ta phan cac 6 san ra lam 2 loai:
+ Céc 6 san c6 ty sd cac canh Ly/L; <2 = 6 san lam viéc theo 2 phuong
(thudc loai ban ké 4 canh).
+ Céac 6 san ¢ ty s6 cac canh Ly/L; >2 = 6 san lam viéc theo 1 phuong
(thudc loai ban dﬁm).
- T mat béng két cau ta xac dinh 6 san c6 kich thuéc 16n nhat 1a:
(LoxLy) = (4,2x3,75)m
L 4,2

=——=112< 2, ban lam viéc 2 phuong(ban loai ban k¢).

——
L, 375

Vi loai ban ké m=(40+45 ), chon m=43
Vi tai trong trung binh, chon D=1,1.



DL, 11375

h, -

= 95,9(mm)

So bo chon chiéu day san cac tang 1a hy= 10 (cm).
1.3.2. Chon kich thuéc tiét dién dam
- So b chon chiéu cao tiét dién dam theo cong thuc: h = i L
md

+ L : 1a nhip ctua dam dang xét.

+ mg: hé s, voi dam phu m, =12 +20; v6i dam chinh m, =8+12, va chon

gia tri 16n hon vai dam lién tuc va chiju tai trong tuong ddi bé.
- Chon bé rong tiét dién dim theo modun: b=220 mm.
- Chon chiéu cao tiét dién dAm theo nhip dam:
+ Dam nhip AB: L=2,8m
h=[2: 1) L=( 121 )2800=(233+350)mm

8 12 8 12
Chon h=350 mm.

+ Dam nhip BC: L=7,5 m

h :(Li .|_:(Lij.?zoo:(625+937,5)mm
8 12) |8 12

Chon h=700 mm.
+ Dam doc: L=4,2 m
h= (%—éjL = (é +éj.4200 = (350-+525)mm
Chon h=350 mm
+ Dam phu: L=4,2 m
1 1 1 1

h= (— L—J.L = (—;—jAZOO =(210+350)mm

12 20 12 20

Chon h=300 mm.
1.3.3. Chon kich thudée tiét dién cot
- So b chon kich thudce cot theo cong thire: A = Kﬁ
b
+ Ry: cudong do tinh toan cua bétong, gia thiét bé tong dung cd cap do bén

B20:



R, =11,5(MPa) =115(kG /cm?)

+ K: hé s6 duy trit cho mémen udn, K=1,2+15.

+ N: lyc nén 16n nhét tac dung Ién chan cot: N=Sxqxn

+ S: dién chiu tai caa cot.

+ n: sO tAng nha.

+ q: tai trong so bo tinh trén 1 m?san ( 14y q=1T/m? ddi v6i nha dan dung)

Theo dién chiu tai, ta phan ra lam 3 loai c6t: C1, C2, C3.
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+ Xac dinh so b tiét dién cot C1:
Ta c6 dién chiu tai 16n nhat cia cot C1: S=4,2x4,2=17,64(m?)
— N =17,64x10x5=882(kN)

(1, 21 5) x 882
115

Chon so b ti€t dién ¢t : bxh =(22x50)cm

Ta c6 dién tich yéu cau: A = = (920,34 +1150)(cm?)

Kiém tra diéu kién 6n dinh ctia cot:

Ta kiém tra diéu kién 6n dinh cta cot theo cong thire: 1= IFO <A,

Trong d6 1y 13 chiéu dai tinh toan. két ciu khung nha nhiéu tang co lién két
cting gitra dam va cot, két cau do toan khdi khung ¢ 3 nhip tro 1én nén ta cé:
l,=0,7x1=0,7x3,9=2,73(m)

A= % =12,40<X, =31 = Tiét dién di chon dam bao diéu kién on dinh.

+ Xdc dinh so bé tiét dign cét C2:



Ta c6 dién chiu tai 16n nhat cta cot C2 : S=4,2x5,150 = 21,63(m?)
— N =21,63x10x5=1081,5(kN)

(1L2+1,5)x1081,5
115

Chon so b tiét dién cot : bxh =(22x50)cm, A =1100(cm?)

Ta c6 dién tich yéu cau: A, = =(1028,5+1410,6)(cm?)

Kiém tra diéu kién 6n dinh cta cot:

« R <A A R . 9 A A 4 I
Ta kiém tra di€u kién On dinh cua ¢t theo cong thue: 1=-2< 4,

b
l,=0,7x1=0,7x3,9=2,73(m)
2,73 4 . ~ R R X A R .
A= 0.22 =12,40<), =31 = Tiét dién da chon dam bao diéu kién 6n dinh.

+ Xdc dinh so bé tiét dign cét C3:
Ta c6 dién chiu tai 16n nhét cua cot C3 : S=1,4x4,2= 5,88(m2)
= N =5,88x10x5=294(kN)

(1L2+1,5)x294
115

Chon so b tiét dién cot : bxh =(22x22)cm, A =484(cm?)

Ta c6 dién tich yéu cau: A, = =(306,7 +383,4)(cm?)

Kiém tra diéu kién 6n dinh cuia cot:

Ta kiém tra diéu kién 6n dinh cua cot theo cong thirc: 4 = IEO <,
l,=0,7x1=0,7x3,9=2,73(m)

2, 73 4 . ~ R N Y A R .
A= 0.22 =12,40<X, =31 = Tiét dién da chon ddm bao diéu kién On dinh.

- Tu viéc chon so bd kich thudc cac cau kién ta xac dinh dugc cac mit b::ing
két cau (ban v& KC-01).
1.4. Phwong phap tinh toan hé két cAu
1.4.1. Lwa chon so do tinh
- Vi d6 chinh x4c cho phép va phu hop voi kha ning tinh toan hién nay, d6
an str dung so do dan hoi, va so d6 khdp déo hé san suon BTCT toan khoi.
1.4.2. Tai trong ding
- Tai trong thang dung trén san gom tinh tai va hoat tai .

- Tai trong chuyén tir tai san vao dam roi1 tr dam vao cdt .



- Tai trong truyén tir san vao khung dugc phan phdi theo dién truyén tai:

ra o & e . A .

V1 ban ¢o ty s |—2 <2 thi tai trong san dugc truyén theo hai phuong:
1

Trong tinh toan dé don gian hoa ngudi ta qui hét vé dang phan bd déu dé
cho dé tinh toan
+ V6i tai trong phan bd dang tam gidc qui vé tai trong phan bd déu theo
CT:
Oy zg X (gb+pb).|§1 véi g, va p,: l1a tinh tai va hoat tai ban.
+ Vi tai trong phan bd dang hinh thang quy vé tai trong phan b theo cong
thire: 0,y =K.Gma=(1-28°+B°) (9, +4, ) %V(yi p= 2'—|1
2
Bao gdm trong luong ban than két cdu va cac hoat tai tic dung 1én san, mai.
déu quy vé tai trong phan b déu trén dién tich 6 san.
1.4.3. Tai trong ngang
Tai trong gié tinh (voi cong trinh c6 chiéu cao nhé hon 40 m nén theo
TCXDVN 2737-1995 ta khong phai xét dén thanh phan dong cua tai trong
gid va tai trong do luc dong dat gay ra).
1.5. Xac dinh néi luc
1.5.1. Co sé xac dinh ngi lue
- Pé xac dinh ndi luc va chuyén vi, st dung cac chuong trinh phén mém tinh
két ciu ETABS. Pay 1a chuong trinh tinh toan két ciu rat manh hién nay.
1.5.2. T6 hop ndi lwe va tinh toan cot thép
Ta c6 thé sit dung cac chuong trinh tu 1ap bang ngén ngit EXEL. Ta c6 thé
dua vao chuong trinh phan mém ETABS dé tinh toan va t6 hop sau d6 chon
va bd tri cbt thép ¢ to hop va tinh thép bang tay cho mot sb phan tu.
1.6. Vat li€u sir dung cho cong trinh
Pé viéc tinh toan duoc dé dang, tao su théng nhat trong tinh toan két cau
cong trinh, toan bd cac loai két cAu dung:
- Bé tong cap d6 bén B20 co:
R, =11,5(MPa); R, =0,9(MPa); E, =2,7x10*(MPa)
- Ct thép :



Cl:R, =225(MPa);R,, =175(MPa); R, =225(MPa); E, = 21x10*(MPa)
Cll : R, =280(MPa); R,, =225(MPa);R,, =280(MPa);
E, =21x10*(MPa)
v, =1; &, =0,623 ; o, =0,429
1.7. Cac tai liéu, tiéu chuin sir dung trong tinh toan két ciu
Tiéu chuan tai trong va tac dong: TCXDVN 2737-1995
Tiéu chuén thiét ké két cAu BT va BTCT : TCXDVN 5574-2012
Chuong trinh tinh két cAu: phan mém ETABS .

S tay két cau cong trinh.



CHUONG 2
THIET KE SAN TANG
2.1. So b chon chiéu day bén san
- Tinh so bo chiéu day ban san theo cong thirc: h, = %
Trong do:
+ hy : chiéu day ban san
+m: Hé sb phu thudc vao loai ban,
ban ddm m = (30+35 ), ban ké m=(40+45 ), ban céng x6n m=(40+45 ).
+ D : hé s6 phu thudc vao tai trong D = (0,8 + 1,4).
- Dya vao kich thudc cac canh cua ban san trén mit bang két cau ta phan céac
0 san ra lam 2 loai:
+ Céc 6 san ¢o ty s6 cac canh Ly/L; <2 = 6 san lam viéc theo 2 phuong
(thudc loai ban ké 4 canh).
+ Cac 0 san cO ty sb cac canh L,/L; >2 = 06 san lam viéc theo 1 phuong
(thudc loai ban dam).

- Ta c6 mit bang phan chia 6 san tang dién hinh nhu hinh vé:
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Bang xac dinh loai san va chiéu day 6 san:

Tén Kich thudc
. | Cong nang /14 Loai san m | D | hy(m)
0 san I, (m) | I, (M)
S1 | Phonghoc | 3.75 | 42 | 1.12 | Banké4 canh | 43 | 1.1 | 0.096
S2 | Hanhlang | 2.8 4.2 1.5 | Banké4canh | 43 | 1.1 | 0.071
S3 Cau thang | 2.2 4.2 190 | Banké 4 canh | 43 | 1.1 | 0.056
S4 B.an giam 375 | 42 | 112 | Banké4canh | 43 | 1.1 | 0.096
hiéu
S5 WC 21 | 375 | 1.78 | Banké 4 canh | 43 | 1.1 | 0.053
So bo chiéu day san cac tang 1a hy= 10 (cm).
2.2 Tai trong tac dung lén cac 6 ban
2.2.1. Tinh tai tac dung lén san
+ Tinh tai tac dung 1én 1m® san S1, S4 ( phong hoc):
tc it
Céc 16p san d : . : . n J 5
m KN/m KN/m KN/m
Lop gach lat san Ceramic 0,01 20 0,2 1,1 0,22
Lép vira 1ot vita XM 0,02 18 0,36 1,3 0,468
San BTCT 0,10 25 2,5 1,1 2,75
Lép vira trat 0,015 18 0,27 1,3 0,351
Tong tai trong : 3,79
+ Tinh tai tic dung 1én 1m® san S2 ( hanh lang)
tc tt
Céc 16p san d J . J 5 n J ,
m KN/m KN/m KN/m
Lop gach lat san Ceramic | 0,01 20 0,2 1,1 0,22
Lép vira 16t vita XM 0,02 18 0,36 1,3 0,468
L&p vira chong thdm 0,02 18 0,36 1,3 0,468
San BTCT 0,10 25 2,5 1,1 2,75
Lép vira trat 0,015 18 0,27 1,3 0,351
Tong tai trong : 4,258




+ Tinh tai tic dung 1én 1m® san S3 ( cau thang):

tc it

Céc 16p san d : . J . n J .

m KN/m KN/m KN/m

Lop gach lat san Ceramic 0,01 20 0,2 1,1 0,22
Lép vira 16t vita XM 0,02 18 0,36 1,3 0,468
Lé6p vita chdng thim 0,02 18 0,36 1,3 0,468

San BTCT 0,10 25 2,5 1,1 2,75

Lép vira trat 0,015 18 0,27 1,3 0,351

Tong tai trong : 4,258

+ Tinh tai tdc dung lén 1m? san S5 (khu v¢ sinh):
tc it

Céc 16p san d : . : ” n J 5

m KN/m KN/m KN/m

Lép gach lat san Ceramic 0,01 20 0,2 1,1 0,22
Lop vira lot 0,02 18 0,36 1,3 0,468

Lép vira chong thdm 0,02 18 0,36 1,3 0,468

San BTCT 0,1 25 2,5 1,1 2,75

Thiét bj vé sinh 0,5 1,1 0,55

Lop vira trat 0,015 18 0,27 1,3 0,351

Tong tai trong : 4,81

2.2.2. Hoat tai tac dung 1&én san
Hoat tai san duoc 1dy theo TCXDVN2737-1995 “Tai trong va tic dong”.

tc

tt

Ten Cong nang P n P

0 san kN/m? kN/m?
S1 Phong hoc 2 1.2 2.4
S2 Hanh lang 3 1.2 3.6
S3 Cau thang 3 1.2 3.6
S4 Ban gidm hi¢u 2 1.2 2.4
S5 wWC 2 1.2 2.4




Tir day ta c6 bang tong hop tai trong tinh toan cta cac 6 san:

Tén Kich thuéc g" p"

. Cong nang 5 5

0 san Iy (m) | I, (M) KN/m KN/m
S1 Phong hoc 3.75 | 4.2 3.79 2.4
S2 Hanh lang 2.8 4.2 4.258 3.6
S3 Cau thang 2.2 4.2 4.258 3.6
S4 | Ban giamhiéu | 3.75 | 4.2 3.79 2.4
S5 wC 2.1 | 3.75 4.81 2.4

2.3. So do tinh
Pé dam bao d6 an toan cho san nha cong trinh, ta tién hanh tinh toan cac 6
san
-San vé sinh va 6 san hanh lang, cau thang theo so d6 dan hoi.
-San phong hoc va phong ban giam hiéu theo so d6 khdp déo.
Xac dinh ndi luc trong cac dai ban theo so dd dan hoi co ké dén tinh lién
tuc cua cac 0 ban.
\ | T :
a. Truong hop: |—2 <2 (ban lam vi¢c theo hai phuong)
1
Xdc dinh so do tinh ciia ban:

/4 kd /{ h /‘1 14 . A /( *~ 2 \ r.. /‘\
Xét ty s h—d de xac dinh lién két gitra ban san véi dam:
S

% >3 : Ban san lién két ngam véi dam.
% <3 : Ban san lién két khép voi dam.

N A, 1A AL dea 1 , h, 350
Dam bién c6 chiéu cao tiét dién la 350mm, do do o = 100 =3,

S
= Toan bo san lién két ngam véi dam.
Cit ra mot dai ban c6 bé rong b = 1 (m) theo phuong canh ngan va canh dai

(tinh trong mat phang ban) dé tinh toan.
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Céc cong thtrc tinh toan nhu sau:
- Momen & nhip:
M; = o, P+ o, P
M;=0o,P’+ a;, P
- Momen & gdi:

M|: Bilp; M||: BiZP; P’ :gXIlXIZ; P,’:(g+g)XI1XI2;

P =(p+g) xlixl,.
Trong do:
+ oy, o la cac hé s6 dé xac dinh momen theo phuong ;.
+ 0y,, o, 1a cac hé s dé xac dinh momen theo phuong 1.
+ B, B, 14 cac hé s6 dé xac dinh mémen gin theo phuong 1; va I.
Céc hé s nay tra trong Phy Luc 17 sach Két cau bé tong cdt thép phan
cAu kién co ban, do Phan Quang Minh chu bién.

+p va g 1a hoat tai va tinh tai tinh toan trén 1m?® ban.

2.3.1. Tinh toan cac 6 ban san
2.3.1.1. Tinh toan 6 ban san lam viéc theo 2 phuwong
* Tinh cho 6 san S2
a. So do tinh toan
O san S2 ¢6 kich thude 6 ban : 1,=2,8 m: [,=4,2 m
l, 4,2

Xét ti s6 hai canh 6 ban : -2=—-=15<2,
, 2.8



Xem bén chiu ubn theo 2 phuong, tinh toan theo so dd ban ké bdn canh.
b. T4i trong tinh toan
- Tinh tai: g = 4,258 (KN/m?).
- Hoat tai: p"= 3,6 (kN/m?).
. Tinh ngi luc
Dua vao bang phu luc 17 sach Két ciu bé tong ct thép phan céu kién co
ban ta ¢ cac hé sb nhu sau:
Theo so dd 1 :
o, =0,048;0,, =0,0214
Theo so dd 9 ta co:
o4, = 0,0208; a4, = 0,0093; 3., =0,0464; B, =0,0206

L L
¢ D
T - ——— B %O_d T i
B ] :OQ L %
SO PO 1 S0 06 9
+ P=(g+p).L,.L,=(4258+3,6).2,84,2=92,41(kN)
p 3,6

+ P = E.Ll.L2 = 72,8.4,2 = 21,168(kN)

+ P =(g+gj.|l.|2 _ (3’—26+4, 258}.2,8.4,2 — 71,242(kN)
Tinh mé men & nhip va goi:
- Momen gitra nhip:

+ Momen ¢ giita nhip theo phuong canh ngan:



M, = oy, xP"+ag xP

=0,048. 21,168 + 0,0208. 71,242 = 2,497 (kNm)

+ Momen ¢ gilta nhip theo phuong canh dai:

M, =0, xP"+ag, xP

=0,0214. 21,168 + 0,0093. 71,242 = 1,115 (KNm)

- MOmen am & goi:

+ Momen tai gbi theo phuong canh ngan:

M, = o, x P =0,0464x92,41 = 4,287 (kNm)

+ Momen tai gbi theo phuong canh dai:

M, =Bq, x P =0,0206x92,41=1,90 (kNm)

Tinh todn é san vé sinh va san hanh lang tuwong tw nhw ta dwoc két qua

sau:
Tén Kich thudc g" p"
. ) P" P’ P
0san | Iy (m) | I (m) | KN/m | KkN/m
S2 2.8 4.2 4.258 3.6 21.168 | 71.242 92.41
S3 2.2 4.2 3.79 3.6 16.632 | 55.976 72.6
S5 2.1 3.75 4.81 2.4 9.45 47.32 56.77
Tén M, M, M, M,
. ai1 a2 di1 di2 bit biz
san (KNm)|(KNm)|(KNm)|(kNm)
S2 | 0.048 |0.0214 [ 0.0208 | 0.0093 | 0.0464 | 0.0206 |2.497(1.115(4.287| 1.90
S3|0.0480 | 0.0133 | 0.0190 | 0.0052 | 0.0408 | 0.0118 |1.861|0.512(2.962|0.856
S5 | 0.0486 | 0.0158 | 0.0197 | 0.0064 | 0.0431|0.0141 | 1.39 | 0.45 | 2.44 | 0.8

2.4. Tinh thép cho 6 san

B4 tri cbt thép theo phuong canh ngin & dudi, cdt thép theo phuwong canh

dai ¢ trén nén moi 0 san ta déu co hg; > ho,.

- Theo phwong canh ngdn : b

Du kién dung thép @6, 16p bao vé: ap = 10 (mm) = a =10+ (6/2) = 13

(mm)




= hp; =100 - 13 =87 (mm)
Ta tinh todn va cau tao cdt thép cho truong hop cau kién chiu udn tiét dién
chir nhat, bé rong b = 1000 mm; h,, =87 mm.
- Theo phuong canh dai :
Dy kién dung thép @6, 16p bao vé ag = 10+6 = 16 (mm).

Vi thép theo phuwong canh dai bd tri phia trén, do d6: a = 10+6+g:19 (mm)

= hg, =100 -19= 81
(mm)
Ta tinh todn va ciu tao cot thép cho truong hop cau kién chiu uén tiét dién
chit nhat, bé rong b =1000 (mm); h,, = 81 (mm).
*Tinh todn cét thép cho sin S2
a) So liéu:
b =1(m) =1000(mm) ; h=2100(mm).
M; = 2,497 (kNm) ; M, = 1,115 (kNm);
M, = 4,287 (kNm); M;; = 1,90 (kNm).
b) Tinh thép cho mémen dwong theo phwong canh ngdn

M, 2,497.10°
"™ R,xbxh? 11,5x1000x87°

£=1-1-2a, =1—+/1-2x0,0286 = 0,029
_&R,bh, 0,029x11,5x1000x87
° R 225

S

a

=0,0286 <o, =0,437

A :128,95(mm2)

Ham lugng cdt thép:

n% = As x100% = 12895
bxh, 1000x 87

x100% = 0,148% > 1, =0,05%.

Chon thép ®6a200 c6 Ag =142(mm?).

¢) Tinh thép cho mémen dwong theo phuwong canh dai

6
o, = M, 5= 111510 >=0,0147 < a, =0,437
R,xbxhg 11,5x1000x81
E=1-1-20, =1-4/1-2x0,0147=0,0148
_&Rybh, 0,0148x11,5x1000x81
) R 225

S

A

=61, 272(mm2)



d)

Ham lugng cdt thép:

u% = As x100% = bLzrz

x100% =0,075% > .. =0,05%.
bxh, 100081

Chon thép ®6a200 c6 Ag =142(mm?).

Tinh thép cho mémen am & goi theo phwong canh ngdn

6
a, = M, > = 4,287.10 ~=0,0492 <, =0,437
R,xbxhg 11,5x1000x87
£=1-1-2a, =1-/1-2x0,0492 = 0,05
- R, bh, 0,05x11,5x1000x87 _ 222,33(mn
R 225

S

A

Ham lugng cdt thép:

u%:ixloo%zﬁ

x100% = 0,255% > 1, =0,05%.
x<h, 100087

Chon thép ®8a200 c6 A = 251(mm2).

Tinh thép cho mémen dm & goi theo phwong canh dai

6
Oy = M, 5= 1,90.10 > =0,025<a, =0,437
R, xbxhy 11,5x1000x81

£=1-1-20, =1-1-2x0,025 = 0,025

_&R,bh, 0,025x11,5x1000x81
R 225

S

A

=103,5(mm2)

Ham lugng cdt thép:

W= 10006 = 2032

22 100% =0,128% > 1, =0,05%.
bxh, 100081

Chon thép ®6a200 c6 Ag =142(mm?).

C4c san S3 S5 lam viéc theo 2 phuong con lai tinh toan twong tyu theo so d6
dan hoi, ta c¢6 két qua trong bang tinh tong hop.

*Tinh toan 6 san S3;S5

Noi lyc: vi cac canh caa 6 san déu lién két cung véi dam nén nhip tinh toan

dugc tinh tir mép dam



L;=3,75m; L,=42m

tisdirezo®2 1100
l, 3,75
Gia thiét cot thép dat lién tuc:

q|12(3|2 — ll)
12

=2M;+M, +M )L, +(2M, + M, + M )I,
chon M; 1am 4n s, ta ¢6 coc chi s6 sau:

a,=M,/M; => M,=a,M;

a= M,/M; => M=a,M,

ar= Mp/M; => Mp=ayM;

a= My/Mz => My =a;|M;

arr= Mpp/M; => Myp=a;M;
- ajphu thudc vao ti sé L/l = 1,12 taldy : a,= 0,9 ,a=a,=1,3 , a,=a;-= 1,2
khi do:
6,19x3,75°(3x4,2—3,75) _

12

(2M, +1,3M, +1,3M, ) x 4,2 + (2 x 0,9M, +1,08M, +1,08M, ) x 3,75

Suy ra: M; =1,878 KN/m; M, = 1,69 KN/m

M, = M= 2,441 KN/m; M), = MI;= 2,028 KN/m
*Tinh toan cot thop u san S1
% Tinh cho tiét dién giita chiu mémen dwong; M,=1,878 KNm/m.
Tinh cho dai co bé rong 1 m nhu mot dam chju udn véi mémen:
M=1x 1,878=1,878 kKNm
Gia thiét chiéu day 16p bao vé: a;=15 mm,

Chiéu cao 1am viéc cua tiét dién: hy=h-a,=100-15= 85 mm.

, 6
Tinhhésé: o, =—m = 28780 4009 4, 03
R,bh? ~ 11,5x1000x85
£ =0,5(1+/1- 2a_ ) = 0,5x(1+/1- 2x0,022) = 0,988
14 \ 14 6
Dién tich cot thop can thiét: A = M ___L878d0° _ 99, 3mm’
REN,  225x0,988x85
Ham luong cbt thép: u=25100-—23_ 1100-01%> 1. -=0,05%

~ bh, 100085



Chon ®6a250 mm c6 A=113 mm?



- Tinh cho tiét dién bién chiu mdmen am; M,=2,441 kNm/m
Tinh cho dai ¢6 bé rong 1 m nhu mdt dam chiu uén véi mémen:

M=1x 2,441 =2,441 kNm
Gia thiét chiéu day 16p bao vé: a;=15 mm
Chiéu cao 1am viéc cua tiét dién: hy=h-a,=100 - 15=85 mm.
M 2,441x10°

Tinh hé sé: &y =——s = ~=0,029<a, =0,3
Rbh,  11,5x1000x85 i
£=0,51+1- 2a,) = 0,5x(1+ /1 2x0,029) = 0,824
4 \ 4 6
Dién tich cot thop can thiét: A = M ___244040° _ 154, 89mm?
REh,  225x0,989x85
Ham luong cdt thép: u=25100= 48 1100-018%> 1. —0,05%

bh,  1000x85
Chon®6a165 mm c6 A= 170 mm?
-San S4 tinh tuong ty san S1 két qua dugc ghi lai tai bang thong ké.
- B tré va céu tao cot thop trong san

% C6t thép chiu mémen duong dat & 16p dudi 1a ©6a250 koo dai sudt

ca nhip ban.

% Trong doan ban chiu mémen am thd dit cac cét mi d6al65mm
chiéu dai doan thang ciia cbt thép mii dén mép dam ldy bang vl, trong
do
v=1,/4=0,94 m =94 cm

Lay doan kéo dai tir mép dam :94 cm

Lay tir truc dam chinh: 94 + 22/2 = 105 cm



Tén Momen ho Al Chon
san (kNm) mm | o X (mm?) v thep | ™,
mm
M; | 1,878 | 85 | 0.022 | 0.988 99,3 0.1 |®6a200 | 142
s1 M, | 1,69 85 | 0.0227 | 0.023 95.22 0.12 | ®6a 200 | 142
M, | 2,441 | 85 | 0.029 | 0.824 | 154,89 | 0.18 | ®6a 150 | 170
M, | 2,028 | 85 | 0.0437 | 0.0447 | 185.06 | 0.23 | ®6a 150 | 170
M; | 2497 | 87 | 0.0286 | 0.029 | 128.95 | 0.148 | ®6a 200 | 142
M, | 1.115 | 81 | 0.0147 | 0.0148 | 61.272 | 0.075 | ®6a 200 | 142
5 M, | 4.287 | 87 | 0.0492 | 0.05 222.33 | 0.255 | ®8a 200 | 251
M, | 1.90 81 | 0.025 | 0.025 103.5 | 0.128 | ®6a 200 | 142
M; | 1.861 | 87 | 0.0213 | 0.0215 | 95.74 0.11 | ®6a 200 | 142
M, | 0.512 | 81 | 0.0067 | 0.0068 | 28.18 | 0.035 | ®6a 200 | 142
>3 M, | 2962 | 87 | 0.034 | 0.0346 | 153.98 | 0.17 |®6a 150 | 170
M, | 0.85 81 | 0.011 | 0.0114 | 47.23 | 0.058 | ®6a 200 | 142
M; | 1.878 | 85 | 0.022 | 0.988 89.38 0.1 |®d6a200 | 142
M, | 1.69 85 | 0.022 | 0.988 96.05 0.12 | ®6a 200 | 142
>4 M, 441 85 | 0.029 | 0.824 | 174.75 0.2 |®6al150 | 170
M, | 2028 | 8 | 0.029 | 0.824 | 187.96 | 0.23 | ®6a 150 | 170
M; | 1.39 87 | 0.0159 | 0.016 71.15 | 0.08 |®6a200 | 142
M, | 045 81 | 0.006 | 0.006 24.91 0.03 | ®6a 200 | 142
5 M, | 2.44 87 | 0.028 | 0.0284 | 126.45 | 0.14 | ®6a 200 | 142
M, 0.8 81 0.01 0.01 44.13 | 0.054 | ®6a 200 | 142

B6 tri thép san dugc thé hién chi tiét trong ban vé két cau san.




CHUONG 3
TiINH KHUNG TRUC 6
3.1. Co s¢ tinh toan
- Ho so ban vé kién trtc cong trinh.
- Tai trong ldy theo TCXDVN 2737-1995: Tai trong va tac dong - Tiéu chudn
thiét ké.
- TCXDVN 5574-2012: Két cau bétong va bétong cot thép - Tiéu chuan thiét
ké
* Vit liéu
- Bé tong cap do bén B20 :
Ry, = 11,5 MPa, Ry = 0,9 MPa, E = 27x10° MPa
- C6t thép:
d < 10, nhém C, ¢6 R, = 225 MPa, Ry, = 125 MPa, E = 21x10* MPa
d > 10, nhém Cy, c6 Rs = 280 MPa, Ry = 280 MPa, E = 21x10* MPa
B20, C-1 - & =0,645, ag = 0,437
B20, C-ll - & =0,623, ag = 0,429
3.2. So' d0 khung truc 6
- Chon két céu chiu luc cho cong trinh 1a khung bé tong cot thép toan khoi
c6 cac cot lien két voi dam 1a nat ctng, cac cot lién két véi nit goi 1a
ngam ctng ¢ so do6 tinh nhu hinh vé.
- Chon tiét dién : Tiét dién cac céu kién cua khung da dugc chon ¢ muc “I -

Lua chon so bd kich thudc cau kién”.
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3.2.1. Xac dinh tai trgng tac dung vao khung

+ Tinh tai: tinh tai san, trong luong ban than dam, cot, tudng tac dung

vao khung.

+ Hoat tai: Tai trong 6 san truyén vao khung theo dang hinh thang, dang
hinh tam giac, dang hinh chir nhat.
~ Vi tai trong truyén theo dang hinh thang thi tai trong quy vé phan bd

déu duoc tinh theo cong thire sau:

qzkg%\Miﬁ:—L:kzl—Zﬁ?+ﬂ3

Tai trong tr 6 san truyén vao dam dang phan bd tam giac dwa vé dang

phan bd déu: g

2l

’
2

_ 5.9l
8.2
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—1.000



Tinh tai tir 6 san truyén vao ¢ dang phan bd déu (ban loai dam): q =2+

Tinh tai tir tudng xay truyén vao dang phan b déu :
g =5.h.7.nk

* Tai trong trén 1m”° san:

+ Tinh tai tic dung 1én 1m® san S1 (phong hoc): g"= 3,79 KN/m?

g.l,
2

+ Tinh tai tic dung 1én 1m* san S2 ( hanh lang): g" = 4,258 kN/m?

+ Tinh tai tac dung 1én 1m? san mai:

tc

it

Céc 16p san d J . J 5 n J
M KN/m KN/ m KN/m
San BTCT 0,1 25 2,5 1,1 2,75
L&p vira trat 0,015 18 0,27 1,3 0,351
Téng tai trong : 3,1
+ Tinh tai tic dung 1én 1m* san sé nd mai:
tc it
Céc 16p san d : . : . n J
m KN/m KN/ m KN/m
Lop vira lang 0,02 18 0,36 1,3 0,468
Lop vira 1ot 0,02 18 0,36 1,3 0,468
San BTCT 0,1 25 2,5 1,1 2,75
Lép vira trat 0,015 18 0,27 1,3 0,351
Téng tai trong : 4,04
+ Tinh tai méi ton: g" =n.¢°=1,1.0,3 = 0,33 (kN/m°).
+ Hoat tai stra chita mai ton: p" =n. p°=1,3.0,3 = 0,39 (kN/m?).
+ Hoat tai tadc dung lén san mai
Tén 6 ban p* > n ik 5
KN/m KN/m
Mai khong str dung 0,75 1,3 0,975




Tir day ta c6 bang tong hop két qua tinh toan tai trong tac dung 18n cdc 6 san:

ATé\n Cong nang Kich thuge I2/1, g 5 " 5
0 san I, (m) | 1,(m) KN/m* | kN/m
S1 Phong hoc 3.75 4.2 1.12 3.79 2.4
S2 Hanh lang 2.8 4.2 1.5 4.258 3.6
SM1 San sé nd mai 1.11 4.2 3.783 4.04 3.6
SM2 | Mai khong st dung 3.75 4.2 1.12 3.1 0.975
SM3 | Mai khéng st dung 2.8 4.2 1.5 3.1 0.975

Bang xac dinh hé sé ,Bzzl—ll;kzl—Z.,B2+ﬁ3 cho cac 0 san lam viéc 2
2

phuong:
Tén Kich thude , I,
osan | hm | L | L | ol |KTEEA
S1 3.75 4.2 112 | 0446 0.69
S2 2.8 42 15 0.333 0.815
SM2 3.75 42 112 | 0.446 0.69
SM3 2.8 42 15 0.333 0.815

* Tai trong twong xdy:

Loai Héso | Tai trong
tuon Cac 16p tao thanh vugt | tinhtoan
: tai (n) | g" (KN/m?)
- Tuong gach 220: y =20 KN/m?, 11 184
Tus 0,22.20 = 4,4 (kKN/m°) ’ ’
gggg - Vita trat tuong: 6 = 0,015m,
- 3
y =18 KN/m 2 13 0.702
2.0,015.18 = 0,54(kN/m?)
Cong twong 220 5,54
- Tuong gach 110, y = 20 KN/m?; 11 2 4
Tue 0,11.20 = 2,2(kN/m?) ! !
111’$(r)1g - Vira trat tuong:6 = 0,015m,
- 3.
v =18kN/m": 2 13 0.702
2.0,015.18 = 0,54(kN/m"?)
Cong twong 110 3,12

* Tdi trong trén Im dai dam, cét :

Tén céu kién Cac 16p tao thanh Hé¢ s6 | Tai trong




vuot tinh toan
tai (n) | g" (KN/m)
Dam kh - Bé tong cdt thép, y = 25 KN/m®
am khung € tong cot thep, y 11 151
K6 0,22.(0,35-0,1).25
Damdoc |- Vita trat dam & = 0,015m; y = 18 kN/m® 13 0.5
(22x35)cm 0,015.(0,22+2.(0,35-0,1)).18 ’ ’
Cong 1,76
. - Bé tong cbt thép, v = 25 kKN/m*
Dam khung 1,1 3,63
<6 0,22.(0,7-0,1).25
- Vita trat dam & = 0,015m; y = 18 kN/m®
(22x70)cm | oo rerdam ! 13 0,5
0,015.(0,22+2.(0,7-0,1)).18
Cong 4,13
- Bé tong cbt thép, v = 25 kKN/m*
‘ 8 B 11 1,21
Dam phu 0,22.(0,3-0,1).25
(22x30)cm | - Vira trat dam & = 0,015m; y = 18 kN/m® L3 0,99
0,015.(0,22+2.(0,3-0,1)).18 ’ ’
Cong 1,43
- Bé téng cbt thép, v = 25 kKN/m®
‘ 8 b 11 0,61
DAm bo mai 0,11.(0,3-0,1).25
(11x30)cm | - Vira trat dam & = 0,015m; y = 18 kN/m® L3 018
0,015.(0,11+2.(0,3-0,1)).18 ’ ’
Cong 0,79
- Bé tong cbt thép, y = 25 kKN/m*
8 P 11 3,03
Cot khung 0,22.0,5.25
K6 - Vita trat ¢6t & = 0,015m; y = 18 KN/m®
1,3 0,51
(22x50)cm | 2.(0,22+0,5).0,015.18
Cong 3,54
Cot khung | - Bé tong cdt thép, v = 25 KN/m®
s g CoLTeR ¥ 11 133
K6 0,22.0,22.25




(22x22)cm | - Vira trat cot & = 0,015m; y = 18 kN/m® 13 031
2.(0,22+0,22).0,015.18
Cong 1,64
, - Bé tong cbt thép, y = 25 kN/m* 11 249
Cot giam tiét 0,22.0,4.25
dién - Vita trat cot & = 0,015m; y = 18 kN/m° 13 0.44
(22x40)cm 2.(0,22+0,4).0,015.18
Cong 2,86

3.2.2. Tinh tai tac dung vao khung

3.2.2.1. Tinh tii ting dién hinh
Mit bang phan tai va so do chat tinh tai tac dung vao khung:
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Bang xac dinh gié tri tinh tai tac dung Ién khung:

Tén
tai Cac tdi trong tac dung lén khung Gia tri
trong
1. Tai phan bd déu g; (KN/m)
Cac loai tai trong:
— Tai trong ban than dam khung(220x700)mm 4,13
- Trong lugng tuong xay 220 va 16p trat:
0, 5,54x%(3,9 -0,7) 17,728
(KN/m) ~ Tai 6 san S1 truyén 1én khung dang tam giac:
ZX(SXgxll)zzx(5x3,79x3,75j 8,88
8x2 8x2
Téng 30,738
Cac loai tai trong:
~ Tai trong ban than dam khung(220x350)mm 1,76
d, ~ Tai 6 san S2 truyén 1én khung dang tam giac:
(KN/m) 2% S5xgxl, _oy 5x4,258x%2,8 7,451
8x2 8x2
Tong 9,211
2. Tai tap trung G; (KN)
Cac loai tai trong:
- Tai trong ban than dam doc truc C (220x350)mm
truyén 1én khung: 2x [g X Id—dj =2x (1, 76x 4—2j
2 2 7,392
- Tai trong do cot (220x500)mm dat tai nit khung:
G, qx1=354x(3,9-0,7) 11,328
(kN) W PSR \
- Do tudong xdy 220 truyén vao dam doc truc C va
truyén vao khung, h¢ s6 cura 0,7:
2><5,54><(3,9—0,f:’»5)><0,7><4’—2
2 57,82

- Do 6 san S1 truyén vao dam doc truc C dang hinh




thang va truyén vao khung:

20,59
(kxg xl—l)xld :(0,69x3,79x 3’75}<4,2
2 2
Téng tai trong quy vé nit 97,13
Céc loai tai trong:
— Tai trong tir ddm phy DP2 (220x300) dua vé luc tap
trung dat tai nut:
1,43 x4,2 6,00
G,
(kN) ~ Tai do 6 san SI truyén 1én dam phu DP2 dang hinh
thang: 41,18
2><(k><g x%)xld =2>{0,69><3,79x 3’275j><4,2:41,18
Téng tai trong quy vé nit 47,18
Cac loai tai trong:
- Tai trong ban than dam doc truc B (220x350)mm
truyén 1én khung: 2x (g X Id—d) =2x (1, 76x 4—2j
2 2 7,392
- Tai trong do cdt (220x500)mm dat tai nat khung:
qxl=354x(39-0,7) 11,328
- Do tuong xdy 220 truyén vao dam doc truc B va
G truyén vao khung, h¢ s6 cira 0,7:
3
(kN) 2><5,54><(3,9—0,35)><O,7><4’—2
2 57,82
~ Do 6 san S1 truyén vao dam doc truc B dang hinh
thang va truyén vao khung:
20,59

(kxgx%)xld :(0,69x3,79x3’275}<4,2

- Do 0 san S2 truyén vao dam doc truc B dang hinh

thang va truyén vao khung:

20,40




(k X g x%jx l4 :(0,815x4,258x%jx4,2
Tong tai trong quy vé nut 117,53
Céc loai tai trong:
~ Tai trong ban than dam doc truc A (220x350)mm
truyén lén khung: 2x [g X Id—d) =2x (1, 76 % 4—2j
2 2 7,392
- Tai trong do cdt (220x220)mm dat tai nit khung:
qxl=1,64x(39-0,35) 5,822
s - Do tuong lan can 110 cao 0,9m truyén vao dam doc
) tryuc A va truyén vao khung:
(k) 4,2
2x3,12x0,9x ——
2 11,79
- Do 0 san S2 truyén vao dam doc truc A dang hinh
thang va truyén vao khung:
20,40
(k < x%]x , :£0,815x4,258x%}<4,2
Téng tai trong quy vé nit 45,404




3.2.2.2. Tinh tii ting mai

Mit bang phan tai va so d chit tinh tai tac dung vao khung:
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TINH TAI TANG MA)
Béang x4c dinh gia tri tinh tai tdc dung 1én khung:

Tén
tai

trong

Cac tdi trong tac dung lén khung

Gi4 tri

1. Tai phan bo déu g; (KN/m)

Céc loai tai trong:

d, ~ Tai trong ban than ddm khung(220x350)mm 1,76
(kN/m) | Tong 1,76
Céc loai tai trong:
~ Tai trong ban than dam khung(220x700)mm 4,13
~ Tai 6 san mai SM2 truyén 1én khung dang tam giac:
7,265

g,

9% 5xgxl _oy 5x3,1x 3,75
8x2 8x2

~ Trong luong tuong thu hdi 220:




(kN/m) + 22,500
Y e s | s
2350 J 5150 ‘
@
AUO[‘I Xg
gtuong =—=—x ne
I—tuong
(1’69+3’0x2,35+0’3;3’0x5,15jx5,54 7,45
_L 2 — x0,72=7,45(kN / m)

Trong d6 hé s6 16 cira n; xac dinh nhu sau:

Dién tich 16 ctra: A, = (1,8x2,2) = 3,96 m*.

Dién tich mang tuong:

A= 20930 535, 03+30 515 = 14,00 m?.

1= 3% g2,
14,00
— Tinh tai mai tén: 0,33x3,75 1,23
Tong 20,075
Céc loai tai trong:
Js ~ Tai trong ban than dam khung(220x350)mm 1,76
(kN/m) ~ Trong luong tudng thu hoi 220:

<+ 12,500

1690
09 1390
1690

2800




(0’321’6%2,8}5,54

Guong = s 9 «1=5,512(kN /m)
I—tuong 2’8
— Tinh tai mai ton: 0,33x2,8 5,512
0,924
Téng 8,196
2. Tai tap trung G; (KN)
Céac loai tai trong:
~ Tai trong ban than dam méai Dm1 (110x300)mm truyén lén
khung: Zx(g xld—dj:Zx(O,79x4’—2)
2 2 3,318
- Do tudng chan mai 110 cao 0,2m truyén vao dam Dml va
G truyén vao khung:
5
(kN) 2x3,318x O,2><4’—22 2,187
- Do 6 san sé nd mai Sml truyén vao dam Dml dang chi
nhat va truyén vao khung:
2% g><|—l xl"—d:2>< 4,04x£' ><4'—2 9417
2) 2 2 2
Téng tai trong quy vé nut 15,552
Cac loai tai trong:
— Tai trong ban than dam doc truc C (220x350)mm truyén 1én
khung: Zx(g xlﬂjz 2><(1,76><4’—2j
2 2 7,392
Gs - Do tuong 4o mai 220 cao 0,3m truyén vao dam doc truc C
(kN) va truyén vao khung:
4,2 6,98

2><5,54><0,3><7

- Do 6 san s€ n6 mai Sml truyén vao dam doc tryc C dang

chir nhat va truyén vao khung:




2)((9 Xl—l)xl(j—dzzx(4’o4><£-)x4’_2
2) 2 2

9,417

~ Do 6 san Sm2 truyén vao dam doc tryc C dang hinh thang

va truyén vao khung:

(kxgx%jxld :(0,69><3,1>< 3’275Jx4,2

16,84

Tong tai trong quy vé nit

40,629

Gy
(kN)

Céc loai tai trong:
- Tai trong tu dam phu Dm3 (220x300) dua vé luc tap trung
dat tai nut:
1,43 x4,2

~ Tai do 6 san Sm2 truyén 1én dam phu Dm3 dang hinh
thang:

3’275j x 4,2 =33,69

2x(kxgx|—1]xld :2x(0,69><3,1x
2

6,00

33,69

Tong tai trong quy vé nit

39,69

(kN)

Céc loai tai trong:

~ Tai trong ban than dim doc truc B (220x350)mm truyén 1én

ka@ZZX(gx%?j:2x(L76x%§j

7,392

- Do 0 san Sm2 truyén vao dam doc truc B dang hinh thang

va truyén vao khung:

(kxgx%}xld :2x(0,69x3,1>< 3’275]><4,2

16,84

- Do 6 san Sm3 truyén vao dam doc tryc B dang hinh thang

va truyén vao khung:

(kxg x%}xld :2x(0,815><3,1x%}<4,2

14,85




Tong tai trong quy vé nut

39,082

(kN)

Céac loai tai trong:
— Tai trong ban than dam doc truc A (220x350)mm truyén 1én

khung: ZX(g xl%‘*]: 2><(1,76><4’—22j

7,392

- Do tuong do méai 220 cao 0,3m truyén vao dam doc truc A

va truyén vao khung:

2><5,54><0,"?>><4’—2 6,98

2

- Do 06 san s€ n6é mai Sml truyén vao dam doc truc A dang

chit nhat va truyén vao khung:

(g xlzljxld =(4,04x%}><4,2 d4L7
~ Do 6 san Sm3 truyén vao dam doc truc A dang hinh thang

va truyén vao khung;

(kxgxl—ljxld :(0,815><3,1><EJ><4,2 14,85

2 2
Tong tai trong quy vé nit 31,247

Tai vi tri nat cé ¢Ot gidm tiét dién thi ta trir tai chénh léch gifrta cOt nguyén va

cOt giam tiét dién
- Gia tri chénh léch khi cot giam tiét dién tir ( 200x500)mm xudng
(200x400)mm :

AP, =3,54x(3,9-0,7)-2,86x(3,9-0,7)=2,176(kN)

Tong hop céc s6 lidu tinh toan ta c6 so d6 phuong an chét tinh tai 1én khung truc

6:
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So dd chat tai phwong an tinh tai (TT)
Pon vi tdi phdn bé: kN/m

3.2.3. Hoat tdi tac dung vao khung

©

Don vi tai tap trung: kN
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3.2.3.1. Hoat tai ting dién hinh

Mit bang phan tai va so do chit hoat tai tic dung vao khung:
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Bang gia tri hoat tai tdc dung lén khung

Tén
tai Cac tdi trong tac dung lén khung Gia
trong tri
1. Tai phan bo déu p; (KN/m)
Céc loai tai trong: ‘
- Tai 6 san S1 truyén 1én khung dang tam giac:
P, 9% 5x pxl, oy 5x2,4x3,75 5,625
(kN/m) 8x2 ) 8x 2
Tong 5,625
Cac loai tai trong: ‘
- Tai 6 san S2 truyén 1én khung dang tam giéc:
P, % 5x pxl _oy 5x3,6x2,8 6,3
(KN/m) 8x2 8x2
Tong 6,3
2. Tai tap trung P; (KN)
Céac loai tai trong: ‘ ‘
- Do 06 san Sl‘ truyén vao dam doc truc C dang hinh
p thang va truyeén vao khung:
! 13,04
(kN) [kx px%)xld :(0,69x2,4x3'275)><4,2
Tong tai trong quy vé nit 13,04
Cac loai tai trong: ‘ ‘
- Do 6 san SI truyén vao dam phu DP2 dang hinh thang
P va truyén vao khung:
2 26,08
(kN) 2><(k>< pxlaljxld:2><(0,69><2,4x3’275j><4,2
Tong tai trong quy vé nit 26,08
Cac loai tai trong: ‘ ‘
- Do 0 san SZ‘ truyén vao dam doc truc A dang hinh
o thang va truyén vao khung:
3 17,25
(kN) (kx px%)xld =(O,815x3,6><%)x4,2
Téng tai trong quy vé nit 17,25




3.2.3.2. Hoat tai tAng mai

Mit bang phan tai va so d6 chat hoat tai tac dung vao khung:
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Bang gia tr1 hoat tai tdc dung l1én khung

Tén
tai Cac tdi trong tac dung lén khung Gia
trong tri
1. Tai phan bd déu p; (KN/m)
Céac loai tai trong:
~ Tai 6 san SM2 truyén 1én khung dang tam giac:
P, 2x(5><—p><llj:2>{5x0,975x3,75] 2,28
(KN/m) 8x2 8x2
- Hoat ta1 stra chira mai ton: 0,39 x 3,75 1,46
Téng 3,74
Céc loai tai trong:
~ Tai 6 san SM3 truyén 1én khung dang tam giac:
P, 2X(5x—p><llj:2x(5x0,975x2,8j 1,70
(KN/m) 8x2 8x2
- Hoat tai stra chira mai tén: 0,39 x 2,8 1,09
Tong 2,79
2. Tai tap trung P; (kN)
Cac loai tai trong:
- Do 6 san SM2 truyén vao dam doc truc C dang hinh
P, thang va truyén vao khung:
(kN) (kx px'zl}dd =(O,69x0,975x3’275]><4,2 >
Téng tai trong quy vé nut 5,29
Cac loai tai trong:
- Do 6 san SM2 truyén vao dam phy Dm3 dang hinh
Ps thang va truyén vao khung:
(kN) Zx(kx px%jxld = 2x(0,69x0,975>< 3’275j><4,2 10,58
Téng tai trong quy vé nut 10,58




Céc loai tai trong:

~ Do 6 san SM1 truyén vao dim Dml dang chir nhat va

Ps truyén vao khung:
(kN) (px'_ljx|d :(3,ex1’_11}4,2 5,39
2 2
Tong tai trong quy vé nit 8,39

Céac loai tai trong:

- Do 6 san SM3 truyén vao dam doc truc A dang hinh

P, thang va truyén vao khung:
4,67
(kN) (kxpx%}xld =(O,815x0,975x%jx4,2
Téng tai trong quy vé nut 4,67

Tong hop céc s6 lidu tinh toan ta c6 so d6 phuong an chét hoat tai 1én khung truc
6 nhu hinh vé:



839 839 D529 10.58 2.29
3./4 3./4

TANG MA
+19.000

17.25 17.25

6.3
Vi

13.04 26.08 13.04
0625 0625

17.23 17.23

6.3
ViV

13.04 26.08 13.04
2,629 2,629

70077077 TI70797, TI707077.

10| 2800|3750 | 3750 [111P
10300

® @ ©

So do chat tai phuong an hoat tai 1( HT1)
Pon vi tdi phdn bo: kN/m
Don vi tai tap trung: kN.

| 3200 | 33900 | 3900 | 3300
19500

3900

TANG 5

+125.600

TANG 4

+11.700

TANG 3

+/.800

TANG 2

+3.900

TANG 1
+0.000

1100

-1.000



467 467 8.39 839 \
TANG MA|

; +19.500

13.04 c6.08 13.04
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TANG 5

+19.600
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17.25 1725

3900

TANG 4

+11./00

6.3
Vi
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1304 °c6.08 13.04
5625 5625 TANG 3

+/.800

3900
18000
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17.25 1725

3900

TANG 2

+3.900
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|

TANG 1
+0.000

-1.000

3900
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iid 2800 3750 | 3750 |111p
10300
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So do chat tai phuong an hoat tai 2 (HT2)
Pon vi tdi phdn bo: kN/m
Domn vi tai tap trung: kN.

3.2.4. Tai trong gio
Do cong trinh ¢6 tong chiéu cao 13 22,5 (m) <40(m), theo TCVN 2737-1995
khi tinh toan tai trong gié 1én cong trinh ta chi phai tinh v6i thanh phan tinh
cua tai trong gio.

3.2.4.1 Tinh tai trong phian b6 déu
Cong trinh dugc xay dung tai tinh Lao Cai thudc vung gié I-A |, co6 ap luc
tiéu chuan 1a Wy = 0,55 KN/m?.



Gi4 tri tiéu chuan thanh phan tinh cua tai trong gi6 & dd cao z so vd1 moc

chuén xéc dinh theo cong thirc: Wy, = Wokc.

W : gia tri ti€u chuan cua tai trong gio tinh ¢ do cao z.

W,: gia tri cua ap luc gid ldy theo ban d6 phan ving.

k : hé sb tinh dén su thay ddi cua ap luc gi6 theo do cao va dia hinh.

c: hé s khi dong phu thudc vao hinh dang va bé mit cong trinh.

C =0,8: mat don gi6; C =0,6: mat hut gio.

Gia tri tinh todn cua gié phan bo theo chiéu dai & muc tang dugc xac dinh:

Phia gi6 day : q = C,.n.k.B.W,

Phia gi6 hit : g, = C,.n.k.B.W,

Gi6 tinh quy vé tai phan bb déu phia don gid

‘ W, z B Qo'
Tang ) K Cq n
KN/m (m) (m) KN/m
1 0,55 4,35 1,05 0,8 1,2 4,2 2,3
2 0,55 8,25 1,14 0,8 1,2 4,2 2,52
3 0,55 12,15 1,21 0,8 1,2 4,2 2,6
4 0,55 16,05 1,26 0,8 1,2 4,2 2,79
5 0,55 19,95 1,29 0,8 1,2 4,2 2,86
Gié tinh quy quy vé tai phan bd déu phia hut gio
Tang Wo ) ‘ K (o n 5 -
KN/m (m) (m) KN/m
1 0,55 4,35 1,05 0,6 1,2 4,2 1,74
2 0,55 8,25 1,14 0,6 1,2 4,2 1,89
3 055 | 12,15 | 1,21 0,6 1,2 4,2 2,01
4 0,55 | 16,05 | 1,26 0,6 1,2 4,2 2,09
5 0,55 | 19,95 | 1,29 0,6 1,2 4,2 2,14

3.2.4.2: Tai trong tap trung
Tai trong gid tac dung trén mai quy vé thanh luc ngang tap trung dit ¢ dinh

cot khung:

Luc ngang Wy, W, duoc xac dinh theo cong thie: W =nkW,.B> Ch
i=1



Xéc dinh hé s6 k:
— Mirc dinh c6t, ¢6 cao trinh +19,95 (m) cé k; = 1,29.
- Murc dinh mai, ¢6 cao trinh +22,95 (m) co6 k, = 1,32.
Phan tai trong gid tac dung trén mai, tur dinh cot trd 1€n dua vé thanh luc tap
trung dit & dau cot voi k  ldy tri  sé trung  binh:
ki +k, 1,29+1,32

k =1,305.
2
Xéc dinh hé s6 khi dong C:
+ 22500
=AY - F 19500
z
o N8}
9 ? \‘\ S
+ 0000
L 10300 ]
Ce =+0,8.

. h 195 < - . o
Tu T:m:1,89 (1< 1,89 <2) va goc nghiéng mai « =27,6", ndi suy ta
duoc:

Ce, =-0,5997 ; Ce, =-0,758.
Tur ﬁ :% =1,89 va 9 :% =5,73 >2, nd1 suy ta dugc: Ce, =-0,6.
| 10,3 | 10,3

Luc tap trung tai mic dinh cot:
W, =1,2.1,305.0,55.4,2.(0,8.0,3-0,5997.2, 7) =—4,99(kN)
W, =1,2.1,305.0,55.4, 2.(0, 758.2,7 +0, 6.0,3) =8,05 (kN ) :



Téng hop céc s liéu tinh toan ta c6 so 6 phuong an chét tai trong gid 1én

khung truc 6 nhu hinh vé¢:

TANG MA

4.99 8.05 +
19500

2.86 cl4

3900

TANG 5

+ 15600

|

2./4 c.09
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So db chat tai phuong an gié tir trai sang
(GIOTR)
Pon vi tdi phdn bé: kN/m
Don vi tdi tdp trung: kN.



8.05

4,99

TANG MA

+ 19,500

cl4

c.86

.09

c./4

c.01
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c.oe

1.74
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So db chét tai phuong an gi6 tir phai sang (
GIOF)
Pon vi tdi phdn bo: kN/m

Domn vi tai tdp trung: kN

3900 | 3900 | 3900 | 3900

|

3900

19500

TANG 5

+ 15.600

TANG 4

+11.700

TANG 3

+/.800

TANG 2

+3.900

1pod



3.3. Tinh toan cot thép khung truc 6
3.3.1. So' @6 khung

|1110
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~
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g
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~
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2800
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S0 DO KHUNG TRUC 6
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19500

TANG 5

+15.600

TANG 4

+ 11.700

TANG 3

+ 7.800

TANG 2

+ 3.900

TANG 1

+ 0.000

|1000

—1.000
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3.3.2. Co s6 tinh toan:
Chon vat li¢u:
- Bé tong cap do bén B20 :
Ry, = 11,5 MPa, Ry = 0,9 MPa, E = 27x10° MPa
- C6t thép doc nhom AL
d > 10, R, = 280 MPa, Ry, = 280 MPa, E = 21x10* MPa
B20, C-ll - & =0,623, ag = 0,429

- Noi lyc tinh toan duoc chon nhu d3 danh diu trong bang td hop noi luc. &

day ta chon cac ndi luc c6 mo6 men duong va moé men am 1én nhat dé tinh thép

dam.
3.4. Tinh c6t thép dim ting 1:
3.4.1. Tinh ¢t doc dam nhip BC (phén tir 17)
Kich thudc :22x70 cm

BANG TO HOP NOI LUC CHO DAM
PHS:'MTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
CAT NOI LUC T HT1 HT2 GIOt R GIOf MMAX M MN MU MMAX M MN M U
QU QU Q MX QU QU Q MX
1 2 3 4 5 6 7 8 9 10 11 12 13 14

4,7 4,8 4,8 4568 | 4568
n M(KNm) | -129.8 | -29.953 | -4.471 |132.827 | -148.18 | 3.027 | -277.975 | -277.975 -294.139 | -294.139
QKN -148.13 | -33.42 | -0.25 39.18 | -43.65 | -108.95 | -191.78 | -191.78 - -217.718 | -217.718

4,5 - 4,7 4,5,8 - 4,5,7
17 m M(KNm) | 174.433| 52.561 | -3.594 | -4.308 | 4.593 | 226.994 - 170.125 | 225.8716 217.8607
Q(KN) 2146 | 12.35 -0.25 39.18 | -43.65 | 33.81 - 60.64 -6.71 - 67.837

4,8 4,7 4,7 4,6,8 4,5,6,7 4,57
- imNm) | -114.88 | -25.111 | -2.718 | -141.44 | 157.361 | 42.477 | -256.326 | -256.326 | 24.2947 | -267.228 | -264.782
Q(KN) 143.86 | 32.04 | 025 | 39.18 | -4365 | 10021 | 183.04 | 183.04 | 104.35 | 207.733 | 207.958

Tir bang t6 hop chon ra cip nodi luc nguy hiém sau:

Momen gbi B: Mg= -294,139 KN.m

Momen gitra nhip: Mgc= 226,994 KN.m

Momen gobi C: Mc=-267,228 KN.m

* Tinh thép chiu mémen duong:
Momen gitta nhip: Mgc= 227,994 KN.m
Bé rong canh dua vao tinh toan: by =b + 2.S,
Trong d6 Sc khong vuot qua tri s6 bé nhat trong 3 gia tri sau:
« Mot nira khoang cach giita hai mép trong cua dam:
0,5.(4,2- 0.22) = 1,99 (m)

« Mot phdn sau nhip tinh toén ciia dim: % x7,5 =1,25m




e 6h¢ : (v6ihy 1a chiéu cao canh iy bang chiéu day cua ban
6x h,=6x0,1=0.6 (M)

= by =22+2x60=142 (cm)
Gia thiét a=3 cm = hy=70-3=67 (cm)
X4éc dinh vi tri truc trung hoa:

Ms = Rp.bs”.h¢’.(hg - 0,5.h¢")

= 11,5x1000x1,42x0,1x(0,67 - 0,5x0,1)= 1012,46 KN.m
Taco M =227 (KNm) < M¢=1012,46 (KNm) nén truc trung hoa di qua canh,
tinh toan theo tiét dién chit nhat by'x h=142x60 cm.

oM _ 2326,994 0,030 an = 0,439
R.b, h? 11,5x10°x1, 420,67

=> ¢ =051+,1-2a, ) =0,984

As= —M __ 2699 460193 mP=12,3 cm?
R,.{.h, 280x10°x0,984x0,67

Chon thép : 2428 c6 A= 12,32 (cm?)

Kiém tra ham lugng cot thép :

1% = bAh *100%= %*100% 0,83% > pimin = 0,05%
0

* TYnh thDp chbu m«men ©m vii gi, trb lin nhEt  Mp =-294,139 KNm
Tinh véi tiét dién chit nhat (22x70) cm
Chon chiéu day 16p bao vé: a=3cm, hy=70-3 =67 cm.
Ta c0:

gy DI _(958< 4y=0,439
R,.b.n,” 11,5x1000x0,22x0,67

=> ¢ =051+,/1-2a, ) =0,85
M 294,139
R,y 280x1000x0,85x0,67

Chon thép : 3428 c6 A, = 18,47 (cm?)

=0,001844 m? = 18,44 cm?

Asz

Kiém tra ham 1u:0’ng cot thép :
18 47

u% = b *1000/— *100% 1,25% > pmin = 0,05%

0

3.4.2. Tinh ¢t doc dam nhip AB (phén tir 16)



BANG TO HOP NOI LUC CHO DAM
PHS:'MTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
caT |NorLuc T HT1 T2 GIOt R GIOf MMAX M MN M U MMAX M MN M U
Qmu Qu Q MX QU QW Q MX
1 2 3 4 5 6 7 8 9 10 11 12 13 14
4,7 4,8 4,8 4,57 4,5,6,8 4,6,8
" MKNm) | -2.949 | -0.008 | -0.611 [ 20.884 | -23.247 | 17.935 | -26.196 | -26.196 | 15.8394 | -24.4284 | -24.4212
QKN -7.98 2.37 -7.66 20.2 | -2253 | 1222 | -30.51 | -30.51 | 12.333 | -33.018 | -35.151
4,8 4,7 4,7 4,6,8 4,57 4,5,6,7
16 [1l} M (KN.m) -1.656 | -2.904 | 4.041 | -3.761 | 4.244 2.588 -5.417 -5.417 | 5.8005 | -7.6545 | -4.0176
QKN 5.86 2.37 0.03 202 | -22.53 | -16.67 | 26.06 | 26.06 | -14.39 | 26.173 | 26.2
4,8 4,7 4,7 4,6,8 4,56,7 | 4,56,7
- Imxnm | -17.239 | -5.8 -0.683 | -28.406 | 31.735 | 14.496 | -45.645 | -45.645 | 10.7078 | -48.6391 | -48.6391
QKN 19.69 2.37 7.72 20.2 -22.53 -2.84 39.89 39.89 6.361 | 46.951 | 46.951

Kich thudce : (22x35) cm

Gia thiét a=3 cm ,ho = h - a = 35-3=32 cm
Tir bang to hop chon ra cip ndi lyc nguy hiém sau:
Mdmen dau trai: Ma= -26,173 KN.m
Momen dau phai: Mg= -48,6391 KN.m.
Moémen duong 16n nhat M= 5,8005 KN.m
Bé rong canh dua vao tinh toan : by =b + 2.5,

Trong d6 Sc khong vugt qua tri sb bé nhét trong 3 gia tri sau:
« Mot nira khoang cach gitta hai mép trong cia dam:
0,5.(4,2-0.22) = 1,99 (m)

e Mot phﬁn sau nhip tinh toan cua dam: % x 2,8 =0,46 m

e 6h.: (voi by’ 13 chibu cao canh ldy bang chiéu day ctia ban
6x h, =6 x0,1=0.6 (m)

= by =22+2x40=102 (cm)
Gia thiét a=3 cm = hy=235-3=232(cm)
X4éc dinh vi tri truc trung hoa:

Ms = Rp.bs’.h¢’.(hg - 0,5.h¢")

=11,5x1000x1,02x0,1x(0,32 - 0,5x0,1)= 316,71 KNm
Ta cd M =5,8005 (KNm) < Mag =316,71 (KNm) nén truc trung hoa di qua
canh, tinh todn theo tict dién chit nhat by xh=102x35 cm.

M 5,8005
" R, b,.h? 11,5x1000x1,02x0,32

=> ¢ =051+1-2a, ) =0,997

=0,00482 < «( = 0,439

(24



Asz

M

5,8005

R.Ch

280x1000x0,997x0, 32

Chon thép : 2416 c6 A 4,02 (cm?)

Kiém tra ham luo’ng cot thép :

u% =

h

—*100%=

402

* TYnh thBp chbu m«men ©m vii gi, trb lin nhEt:
Tinh v6i tiét dién chit nhat 22 x 32cm

Chon chiéu day 16p bao vé: a=3cm, hy=35-3=32cm.

Ta co:

(24

As =

M

48,6391

m =

R, b’

M

48,6391

~11,5x1000x0, 22x0, 322

=> ¢ =05[1+1-2a, ) =0,9

Rs é/ho

~ 280x1000x0, 9x0, 32

Chon thép : 2420 c6 A, = 6,28 (cm?)

Kiém tra ham luo’ng cot thép :

u% =

—>*100%=
h

628

*100% 0,89% >

3.4.3. Tinh c6t thép dAm tz‘“ing bo mai ting 5

= 0,000065 m? = 0,65 cm?

*100% 0,57% > Hmin = 0,05%

Mgp=-48,6391 KNm

=0,18 < «(=0,439

=0,000603m?= 6,03 cm?

Hmin = 0,05%

BANG TO HOP NOI LUC CHO DAM
PHISAANMTU MAT TRUONG HOP TAI TRONG TO HOP COBAN 1 TO HOP CO BAN 2
CAT NOI LUC R il w2 GIOt R GIOf MMAX M MN MU Mmax M MN MU
Qu QU Q MX Qu QU Q MX
1 2 3 4 5 6 7 8 9 10 11 12 13 14
4,5 4,5,6
n M (KN.m) 0 0 0 0 0 ) 0
QKN 15.55 8.39 0 0 0 - 23.94 - 23.101
4,5 4,5 4,5,6 4,5,6
24 W [mknm | -8.26 | -4.195 0 0 0 -12.455 | -12.455 -12.0355 | -12.0355
Q(KN) 17.49 | 8.39 0 0 0 2588 | 25.88 25.041 | 25.041
4,5 4,5 4,5,6 4,5,6
niAn M (KN.m) -17.489 -8.39 0 0 0 -25.879 | -25.879 -25.04 -25.04
Q(KN) 19.43 8.39 0 0 0 27.82 27.82 26.981 26.981
Phan tir 24

Kich thude : 11x30 cm
Gia thiéta=3 c¢cm ,hy = h - a=30-3=27 cm

Tt bang t6 hop chon ra cip ndi lyc nguy hiém sau:

Moémen dau trai: M= 0 KNm




Momen dau phai: Ma= -25,879 KNm.
Moémen duong 16n nhat M= 0 KNm ta dit thép chiu momen dwong theo cau
tao
* Tinh thép chiu mé men tai goi voi gid tri I6m nhdt:  Ma=-25,88 KNm
Tinh v&i tiét dién chit nhat 11 x 30 cm
Chon chiéu day 16p bao vé: a=3cm, ho=30-3 =27 cm.
Ta co:

gy == ___ 288 2028 < ¢0=0,439
R,.b.n,> 11,5x1000x0,11x0, 27

=> ¢ =051+ ,/1-2a, ) =0,831

As= M _ 25,88 = 0,00041m? = 4.1 cm?
Rs.é’.h0 280x1000x0,831x0, 27

Chon thép : 2418 c6 A, = 5,09 (cm?)
Kiém tra ham lugng c6t thép :

509

W% = 5 *100%= 200 *100%=1,71% > pin = 0,05%

b*h,
+ Tinh toan cot thép doc cho cac phén tr 18,20,22,25 (cac phén tir dam
hanh  lang). Do noi lyc ctia phan tir 16 13 16n nhat va chénh léch noi luc tir
phan tir 16v6i cac phan tir trén 1a khong nhiéu nén ta bo tri thép cho ddm hanh
lang tir phﬁn tir 16,18,20,22,25 giéng nhau.Phan tir 24,27 1a giéng nhau.
+ Tinh toan cot thép doc cho cac phén ta 19, 21, 23, 26, tuong tu voi cach
tinh toan cua phan tir 17 nén ta 1ap thanh bang thong keé.



hicu Tiét dién M oxh o Astl chon Chon |-
Phan " |KNm| cm m v (cm?) "o | thép | (%)
it (cm’)

Dam |G6iB,C [294 |22x70 [0,0258 |0,85 |18,44|18,47 3428 1,25
17 | Nhip giira | 227 | 142x60 | 0,03 0,984 | 12,3 |12,32| 2,428 |0,83
Dam | GbiB,C |259,8|22x70 |0,03 0,984 | 14,07 | 14,73 | 3425 | 0,99
19 | Nhip giira | 228 | 142x60 | 0,03 0,984 123 |12,32| 2428 0,83
Dam |G6iB,C |217 |22x70 |0,03 0,984 | 11,75 | 12,32 | 2428 | 0,83
21 | Nhip gitta | 251 |142x60 | 0,03 0,984 | 13,59 | 14,73 | 3425 | 0,99
Dam |G6iB,C [190 |22x70 [0,026 |0,846 (11,97 |12,32(2428|0,83
23 | Nhip gitta | 249,8 | 142x60 | 0,03 0,984 | 13,53 | 14,07 | 3425 | 0,99
Dam |G6iB,C [100 |22x70 [0,013 |0,93 [573 |6,28 [2420|0,42
26 | Nhip gitra | 196 |142x60 | 0,026 |0,846|12,3 |12,32|2428 |0,83

Tinh c6t dai:
Lay gia tri 16n nhat trong cac gia tri Quax dé tinh toan va bo tri cot dai cho
dam: Quax =217,718 KN

chinh:

+ Bé tong cap do bén B20 co:
R, = 11,5 MPa ; Ry = 0,9 MPa.; E,=27x10° MPa
+ chon a= 3cm -> hy=h-a= 70-3=67cm

+Tinh

Qbmin =0,5. Rbt-b-hO
= 0,5 x 0.9x10°> x 0,22 x 0,67 = 66,33 KN

Qmax > Qbmin
= Phai tinh ¢t dai

+ Kiém tra diéu kién cuong do trén tiét dién nghiéng theo (mg suat nén

Qut=0,3.Rp.b.hg
Ta c6: 0,3.R,.b.h=0,3.11,5.10°.0,22.0,67=508,53 KN >Q=217,718
KN : Dam du kha ning chiu cat theo tiét dién nghiéng.
+ Tinh c6t dai

Mb: Rbt.b.hoz

=0,9x10% x 0,22 x 0,67% = 88,88 KN.m




C =2M,/Q =2*88,88/217,718 = 0,81 m = 81 cm
Viy hy < C” <2hy => C=C,=C = 81cm
Qu,=M,/C=294,139/0,81 = 363,1 KN > Qpmin = 66,33 KN
= Quw=Q—Qp=217,718-363,1 = -145,382 KN
= Qow1= Qsw/Co = -145,382/0,81 =-179,48 KN/m
= Qowz = Qpmin/2No = 66,33/2*0,67 =49,5KN/m
= Qsw = Max (Qswt ; dswz ) = 49,5 KN/m
y ’ , 3 2
Gia thiét chon cdt dai ¢#6 s6 nhanh n=2: C6 S"= std”-asw _ 12540 ngxiij“xoi 03
=0,28m=28cm

_ R,bh? 0.9x10°x0,22x0,67

Smax= =04
QL 217,718 om

Piu dim Sy < (g; 50) = (23; 50)

vay chon thép dai & dau dam 1a $6 v&1 s =min ( S™ Spax Set )=23cmchon S =
20cm

Gita dAm S < (%; 50) = (50.2; 50) chon S= 30 cm

Vay chon thép dai gitta dam 13 ¢6 vdis =30 cm
3.5. Tinh toan cft:
- S0 liéu dau vao
Chon vat liéu:
Tiét dién cot bxh = (22x50) cm, (22x40) cm, (22x22)cm
Chiéu cao cot I=3.9 m
Vat liéu: Bé tong B20 : R, =11,5 Mpa, Ry = 0,9 Mpa
C6t thép nhom AIL: Rg =Rgc= 280 MPa, Rgw = 225 Mpa
£r=0.623, «r=0,429
3.5.1 Tinh cot thép cot ting 1
Pé don gian trong vié€c tinh toan va ti¢n loi trong thi cong ta co thé tinh toan
cot nhu cu kién chiu nén 1éch tam c6 c6t thép ddi xtng .
Tu két qua cua bang td hop ndi luc, mdi ph?m tor cot ¢o 12 cap ndi luc (M,N)
& 2 tiét dién chan cot & dinh cot. Ta sé chon ra 3, 4 cap co:

+ Momen 16n nhat.



+ Luc doc 1n nht.
+Ca M,N déu 16n.
+ Do 1éch tam eg 16n
Pbi v6i cap nodi luc ndo ta ciing tinh cbt thép ddi ximg & cidp nao 6 Ag 16n
nhét thi chon.
- So d6 tinh cta cot 1 dau ngam, | dau khép nén chiéu dai tinh toan cua cot 1a
lb=0,7H
+Tang : H=3,9m — 1,=0,7x3,9 =2,73m
xét ti s6: A = lo/h =273/50
+Tang 1 : 1 =5,46<8
Nhu vay cac cot déu c6 A < 8 nén ta khong xét dén anh huong cua uén
doc, lay n=1 dé tinh toan.
Cot dugc tinh theo tiét dién chiu nén 1éch tam dat cot dbi xung.
3.5.2. Cot truc B:6 tang 1 (phan tir s6 2)
Kich thudc tiét dién: b x h = (22x50) cm
Chon a=a'=3cm—>h,=h-a=47cm
Z:=hy-a=47-3=44cm
P léch tAm ngau nhién:
e, = Max (1/600.H ;1/30.h¢ ) =
=Max (1/600.390;1/30.50)= Max(0,65; 1,6) =1,6(cm)

BANG TO HOP NOI LUC CHO COT
PHAN TU
coT MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
CAT NOI LUC T HT1 T2 GIOt R GIOf MMAX M MN MU M MAX M MN MU
N U N U N MX NTU NTU N MX
1 2 3 4 5 6 7 8 9 10 11 12 13 14
47 48 456 | 467 | 458 | 4568
" M(KN.m) -26.888 -8.495 1.868| 133.772| -146.506| 106.884 | -173.394 | -33.515 | 95.188 | -166.389 | -164.708
2 N(KN) -1379.77| -177.68| -159.02 46.34 -51.22| -1333.43 | -1430.99 | -1716.47 | -1481.18 | -1585.78 | -1728.9
4.8 4.7 4.5.6 458 4.6.7 4.5.6.8
1] M(KN.m) 40.23 12.489 -3.435| -68.359 75.874| 116.104 | -28.129 49.284 | 119.7567 | -24.3846 | 116.6652
N(KN) -1367.06f -177.68| -159.02 46.34 -51.22| -1418.28 | -1320.72 | -1703.76 | -1573.07 | -1468.47 | -1716.19
bic e;=M/N €=
stt S M(KN.m) | N(KN) e,(cm)
diém (cm) max(er;e,)

1 €rmax 173,394 | 1430,99 12,1 1,6 12,1




2 | Mlmax | 173,394 | 1430,99 | 12,1 16 12,1

3 | [Nl | 164,708 | 17289 | 9,5 1,6 9,5

*)Cap 1, 2:
+ P0J 1éch tam tinh toan:

e=1n.6 +0,5.h—a=1x12,1 + 0,5x50 — 3 = 34,1 cm
+ Chiéu cao ving nén:

X = N  1430,99
R,xb  11,5x1000x0, 22

—> X > £r.hg =0,623 x 47 = 29,281 cm

=056 m=56cm

Say ra truong hop nén 1éch tam be

Tinh lai x
1- -
Vol x=[&+ 10h puny= 0623+ 02 1y
R e 12,1
1+50.(?0)2 1+5O-(§)2

=29,98 cm
—> X=29,98 > §Rh0

+ Dién tich cdt thép yéu cau:

A‘ — Ne-R bx(h,-0,5%) =
S RwZ,

_ 1430,99x0,341-11,5x10°x0, 220, 2998x (0, 47 —0,5x0, 2998
280x10°x0, 44

=1,99 m?*=19,9 cm?

A.= A.=19,9 cm?
+Kiém tra ham luong ¢t thép:
Xéc dinh gia tri ham luong ¢t thép t6i thiéu theo dd manh A

b I, _ 2713 _
r 0288b 0,288.22

A€ (35 + 83) => tmin= 0,2%

A=

19,9
22*47

u% = NA—;*NO%: *100%=1,92% > pimin
0

*) Cap 3:
+ Do 1&€ch tdm tinh toan:

e=1n.e0+05h-a=1x95+05x50-3=315cm



+ Chiéu cao vung nén:

(= N _ 17289
R,xb  11,5x10°x0,22

—> X > £r.hg =0,623 x 47 = 29,281 cm

=0,68 m =68 cm

Say ra truong hop nén I¢ch tam bé

Tinh lai x
1- —
voi:  x=[& + %0 jeng=[0,623 + 02 paz
© 145082 1+50.(_)2
“h 50

= 30,08 cm
— x=30,08 > E .
+ Dién tich cdt thép yéu cau:

A = Ne-Rbx(h, 059 - 1728,9x0,315-11,5x10° X0, 22x0,3008x (0, 47 — 0,5x0, 3008)
s R.Z. 280x10°x0, 44

=2,4x10°m? = 24,4 cm?
A.= A.= 24,4 cm’

+Kiém tra ham luong c6t thép:
Xéc dinh gia tri ham luong c6t thép t6i thiéu theo dd manh A

A= 2= ly = 213 =
r 0288b 0,288.22

DA€ (35 + 83) => pmin= 0,2%

% = 25 x1000s= 244

*1 0 :2 (y > .
b*h, 227 006=2,35% > tmi

Ta thdy cdp noi luc 3 can luong thép 16n nhét vi vay ta chon bd tri thép cho

A

cot.

— As = 24,4 cm?. Chon 4® 28 ( As= 24,63 cm?)

4p28
2p14
4p28

P8,a200

30,1°~0L130
<
oo

3OL 440 30




+Ta chon b tri cac cot truc B,C tﬁng 1,2 nhu cOt da tinh trén

3.5.3. Tinh toan cot thép cho phan tir ¢t truc A:6 ( S6 1)

Kich thudc tiét dién:

b x h =(22x22) cm
Chon a=a'=3cm—>h,=h-a=19cm

P 1éch tAm ngau nhién:
e, = Max (1/600.H ;1/30.h¢ ) =
=Max (1/600.390;1/30.22)= Max(0,65; 0,73) =0,73(cm)

Z=hyp-a=19-3=16cm

BANG TO HOP NOI LUC CHO COT
PH?SITTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
CAT NOI LUC T HT1 HT2 GlOt R GIOf MMAX M MN MU M MX M MN MTU
NTU N N MX NTU NTU N MX
1 2 3 4 5 6 7 8 9 10 11 12 13 14
47 48 456 457 468 | 4568
I M(KN.m) -0.741 0.115 -0.388| 12.698| -14.085( 11.957 | -14.826 | -1.014 | 10.7907 | -13.7667 | -13.6632
1 N(KN) -327.19 -64.93 -56.91 62.71 -69.39| -264.48 | -396.58 | -449.03 | -329.188 | -440.86 | -499.297
48 a7 456 46.8 457 | 4568
Wil M(KN.m) 1.048 -0.315 0.656| -10.154 11.267| 12.315 | -9.106 1.389 | 11.7787 | -8.3741 | 11.4952
N(KN) -321.13 -64.93 -56.91 62.71 -69.39| -390.52 | -258.42 | -442.97 | -434.8 | -323.128 | -493.237
stt | Pac | M(KNm) | N(KN) | e;=M/N | es(cm) | ep=
diem (cm) max(e;e,)
1 | emax 13,766 | 440,86 3,1 0,73 3,1
2 | M|max | 14,826 | 396,58 3,7 0,73 3,7
3 | IN|max | 13,6632 | 499,297 2,7 0,73 2,7

*) Cap 1:

+ Do 1&€ch tam tinh toan:
e=n.e+05h-a=1x31+05x22-3=11,1cm

+ Chiéu cao vung nén:

N

440,86

X = = a
R,xb  11,5x10°x0, 22

5 x> £p.hp = 0,625 x 19 = 11,875 cm

Say ra truong hop nén 1éch tam be:

Tinh lai x

=0,17m =17 cm




1- _
Vi x=[£ + S5 Jen,=[0g25+ =005 quig
Y 15080y 1+50.(53)2
h 22

=12,34 cm
—»x=12,34 > é:RhO
+ Dién tich cdt thép yéu cau:

3
5 = Ne-R bx(h, 0,50 = 440.86%0,031-11,5x10°50. 22x0,1234x(0,19-0,5%0,1234)
: R.Z. 280x10°x0,16

=-5,89 cm’
A.= A, =989 cm?
*) Cap 2:
+ D0 Iéch tam tinh toan:
e=1n.ep+05h-a=1x37+05x22-3=11,7cm
+ Chiéu cao ving nén:

(= N __ 3958
R,xb  11,5x10°x0,22

—>X> £r.hg=0,625x 19 =11,875cm

=15,5cm

Say ra truong hop nén I¢ch tam bé:

Tinh lai x
1- _
Vo x=[&£ + ﬁ]*hoz[oﬁ%ﬁu 170,625 1i1g
R e 3,7
1+50'(F0)2 1+50-(§)2

=12,2cm
—»x=122 > thO
+ Dién tich cdt thép yéu cau:

o Ne—Rbi(h 050  396:58X0,037 ~11,5x10° X0, 22x0,122x(0,19 - 0,5%0,122)
As R.7. 280x10°x0,16

=-5,61 cm?

*) Cap 3:
+ Do 1&€ch tam tinh toan:
e=1n.ep+05h-a=1x27+05x22-3=10,7cm

+ Chiéu cao vung nén:



(= N 499,297
R,xb  11,5x10°x0, 22

—>X> £r.hp=0,625x 19 =11,875cm

=19,7cm

Say ra truong hop nén I¢ch tam bé

Tinh lai x
voi:  x=[&£ + %]*hoz [ 0,625 + %]*19
1+ 50'(F0)2 1+ 50-(5)2

=12,41 cm

> x=1241 > £

+ Dién tich cdt thép yéu cau:

A
_ Ne—R,bx(,~0.5%) — 499,297x0,107 ~11,5x10°x0, 22x0,1241x (0,19 -0,5x0,1241) _
R.Z. 280x10°x0,16

2,95 cm®

A=A,= 2,95 cm’
+Kiém tra ham luong c6t thép:
Xéc dinh gia tri ham luong cot thép tbi thiéu theo d6 manh A

273

0 — l, -

T 02880 028822
> € (35 + 83) = tmin= 0,2%

A=

% = 25 x1000= 2%
b*h, 2219

*100%=0,7% > pmin
Ta thdy cdp noi luc 3 can luong thép 16n nhét vi vay ta chon bd tri thép cho
cOt.

— As=2,95cm®. Chon 2® 14 ( As=3,08 cm?)



P8,a200

E 4pb14

30 ‘880‘ 30

30220

30

+ Ta bd tri cac cot truc A tﬁng 1,2,3,4,5 nhu cot da tinh trén
3.5.4. Tinh c6t thép cot ting 3
3.5.4.1. Cot truc B tang 3 (phn tir s6 8 )
b x h = (22x40) cm

Kich thudc tiét dién:
Chon a=a'=3cm—>h,=h-a=37cm
Z:=hy-a=27-3=34cm

D0 1éch tam ngau nhién:

e, = Max (1/600.H ;1/30.h¢ ) =
=Max (1/600.390;1/30.40)= Max(0,65; 1,3) =1,3(cm)

BANG TO HOP NOI LUC CHO COT
PH?SITTU MAT TRUONG HOP TAI TRONG TO HOP COBAN 1 TO HOP CO BAN 2
CAT NOI LUC ™ HT1 HT? GIOt R GIOf Mnax M MN MTU M MX M MN MTU
NTU NTU N MX NTU NTU N MX
1 2 3 4 5 6 7 8 9 10 11 12 13 14
47 48 456 4568 | 4568
I/ M(KN.m) | -54.794| -3.179| -9.636 58.29 -64.294| 3.49 | -119.088 | -67.609 -124.192 | -124.192
8 N(KN) -765.9] -101.18| -82.14 15.09] -16.41f -750.81 | -782.31 | -949.22 -945.657 | -945.657
48 456 | 458 4568
A {M(KN.m) 40.407 9.543] -0.278] -37.906] 42.162| 82.569 49.672 | 86.9415 86.6913
N(KN) -758.15| -101.18| -82.14 15.09] -16.41| -774.56 -941.47 | -863.981 -937.907
stt DPac M(KN.m) N(KN) e;=M/N | ey(cm) |ep=
diém (cm) max(e1;e,)
1 max 119,088 | 782,31 15,2 1,3 15,2
|M|max 124,192 945,657 13,1 1,3 13,1
IN[max 124,192 | 945,657 13,1 |13 13,1




*) Cap 1:
+ DJ 1éch tam tinh toan:
e=1n.e0+05h-a=1x152+05%x40-3=32,2cm
+ Chiéu cao ving nén:
N 782,31

X = = i =30,9cm
Rxb 11,5x0,22

—x=309 > £ h,=0625x37=23125

+ Dién tich cdt thép yéu cau:
_ Ne—R,bx(h,-0,5x)  782,31x0,322-11,5x10° X0, 22x0,309 (0,37 —0,5x0, 309)
As R.Z. 280x10°x0,34
= 8,76 cm’
A=A,= 8,76 cm’
+Kiém tra ham luong c6t thép:

Xéc dinh gia tri ham luong ¢t thép t6i thiéu theo dd manh A
R 273

T 0288b 0,28822
A€ (35 =+ 83) => tmin= 0,2%

1% = bAh *100%= >/ L 876 %1009%=1,00% > s

0
*) Cap 2, 3:
+ Do 1&€ch tdm tinh toan:
e=1n.e0+05h-a=1x131+05x40-3=30,1cm
+ Chiéu cao ving nén:

x= N___ 95657 _g73.y
R,xb 11,5x10°x0, 22

5>x=373> &

+ Dién tich c6t thép yéu cau:
As
_ Ne—R bx(h,—0,5x) _ 945,657x0,301-11,5x10°x0, 22x0,373x(0,37 —0,5x0,373) _
_— 0 ! _— -

11,7
R.Z. 280x10°x34 ’

cm?

A=A =117 e’
+Kiém tra ham luong cot thép:
Xéc dinh gia tri ham luong ¢t thép tdi thiéu theo dd manh A



I_O = ly = 273 =43
r 0,288b 0,288.22

DL€ (35 + 83) => = 0,2%

% = 25 *1000= 147
b*h, 22%37

Ta théy cap noi luc 2,3 can luong thép 16n nhét vi vay ta chon bd tri thép cho
cOt.

— As=11,7cm®. Chon 2 @ 28 ( As = 12,32 cm?)

Q0 Q0

AN
al n
(Q\ (Q\

- | P8,a200

30 ‘EEG‘ 30

30 340 30

* Cac phﬁn tr ¢ot truc B,C tﬁng 3,4,5 déu dugc bb tri nhu cot da tinh trén.
* Tinh c6t thép dai cho cot
+ Puong kinh ¢t dai

P, > (%,Smm) = (28/4,5) =7 mm. Ta chon cdt dai ¢8 nhom Al
+ Khoang céach cot dai “s”
- Trong doan ndi chong cdt thép doc

S < (10¢mm;500mm)= (10.14,500mm) = 140 mm
Chon s = 100 mm.

Cac doan con lai
s < (15¢ ;500 mm) = (115.14 ;500 mm) = 210( mm )

Chon s =200 mm



CHUONG 4
TINH TOAN NEN MONG

4.1. Panh gia dic diém cong trinh
- Tén cong trinh: Truong THPT Lao Cai .
~ Quy md cbng trinh: Céng trinh gdm 5 tang, cong trinh dang chir nhat co
chiéu dai cac canh 1a (10,3x59,05)m, cong trinh c6 hinh khoi, kién tric
don gian,dap tng diy du cong ning sir dung.

Cong trinh c6 téng chiéu cao tir cos 0,00 dén cos dinh mai 12 22,5 m ,

chiéu cao céc tang 13 3,9(m).
- Pic diém két cau cong trinh:

So db két cau chiu luc cta cong trinh 13 so d6 khung bé téng ¢t thép do
toan khdi, tudng bao che, San bé tong cdt thép d6 toan khdi day 10 cm. Khi
tinh toan khung mat ngam tai chan cot léy -1m so véi cos + 0.00m.

Cong trinh ¢6 ton nén 0,45 (m) so v6i cos tu nhién (cos ngoai nha).

Khi tinh toan nén moéng theo trang thai giéi han II, can khdng ché do lin
gidi han va do lan 1éch gidi han cta cong trinh dé co thé sir dung cong trinh
mot cach binh thudng, va ndi luc bo sung do sy lin khong déu ciia nén gay ra
trong két cu siéu tinh khong qua 16n, két cau khoi hu hong va dam bao my

S<S,

quan cho cong trinh:
AS<AS,

Téng luong 1an va chénh 1éch lun cia mong ciing nhu d6 nghiéng cia cong
trinh phai nho hon tri s6 cho phép. Theo TCVN 10304-2014 “Méng coc-Tiéu
chuén thiét k&”:

Vi nha nhiéu tang c6 khung hoan toan bang bé tong cot thép:
Sp £S,,=10cm
{AS <AS,, =0,002



4.1.1 Panh gia diéu kién dia chét cong trinh

a Dia tang.

Qua nhat ky hd khoan, tai liéu thi nghiém dat va cong tac chinh 1y trong

phong cho phép chia dét trong pham vi chiéu sau khao sat ra thanh cac 16p sau:

Tt trén xudng gdm céc 10p dit c6 chiéu day it thay ddi trong mit bang.

- L6p 1: Lop dat san lap day 1,5m.

- Lép 2: L6p sét pha xam vang 1an dim manh, phong hoa day 4,5m
- Lop 3: Lép da phién thach anh chua két thic trong hd khoan tham do 12m.

| COSTN —0.450
% v
PAT SAN LAP @ Bl s
SET PHA S
XAM VANG <+
6.450
=
DA PHIEN %i%%
THACH ANH B2
7\2 Vj}f
PIA TANG
b. Bang chi tiéu co hoc, vt li cac 16p dat.
., | Do
L YW Vh Hé SO c E SPT
Tén loai dat R sét | op |
STT kN/m®| kN/m? | rong e | kPa | MPa | Ng
L
1 | Patsanlap | 185 | 26.9 - - | 15| - | 6000 | -
Sét pha xam
2 . 189 | 27.2 | 0.789 | 022 | 9 |48.9| 13000 | 8
vang
P4 phién
3 27 28.1 - - 0 - 130000 | 60
thach anh

c. Panh gia trang thai va tinh chat xdy dung ciia dat nén.




* Pic diém va trang thai cua cac 16p dat duoc 1ay tir két qua bao céo dia chit
nhu sau:
- Lép 1: Pit san lip day 1,5 m
Khu vuc xay dung nam trong dia hinh d6i ndi thap, 16p dét san lap day 1,5m,
nén dién tich mit bang cong trinh 1a bang phang.
- L6p 2: Lop sét pha xdm vang lin dim mdnh phong héa day 4,5 m
Do sét: 0< 1, =0,22<0,25= Pit & trang thai nira cling
Vi mé dun tong bién dang: E =13.000(kPa) >10.000(kPa)
Cho thay day 14 16p dét co tinh nén lin bé, sirc chiu tai 16n.
Vay day 1a 16p dat c6 tinh chat xay dung tot.
- Lép 3: Lop dd phién thach anh chwa két thiic trong hé khoan thiam dii 12m
Vi mé dun tong bién dang: E =130.000(kPa) >10.000(kPa)
Cho thay day 1a 10p dat co tinh nén lin bé, sirc chiu tai rat 16n.
Vay day 1a 16p dat co tinh chat xay dung rat tot.
- Nué6e duéi dat.
Két qua khao sat khu vuc xay dung cho thay, trong pham vi chiéu sau khao
sat 12m nén dat khong ton tai dat da chira nudec.
4.2. Lua chon gidi phap mong
4.2.1. Chon loai nén méng
Cin cir vao dic diém cong trinh, cong nghé thi cong, tai trong tac dung 1én
cong trinh, diéu kién dia chét va vi tri xay dyng cong trinh, chon giai phap
mong coc dé thiét ké nén mong cho cong trinh.
D6 siu dit dé dai mong: h=1, 3(m) so véi cos ty nhién.
Chiéu cao dai méong  : h, = 0,8(m).
o 1£0.000

COSIN SRR 1=0.450

B

PAT SAN LAP } ~1.750
e £

1300
1300 45

4.2.2. Giai phap mit bing méng



Dé tang cuong 6n dinh cho hé mong cong trinh dong thdi giam anh

huong cua viée lun khong déu gitra cdc mong trong cong trinh ta st dung hé

giang mong b tri theo hé truc ngang, doc ciia mit bang cong trinh.

Chon giang méng c6 kich thude (220x400)mm bb tri theo doc nha, giang

mong c6 kich thudc (220x600)mm b tri theo ngang nha.

Giang mong lam viéc nhu dam trén nén dan hoi, giang truyén mdt phan

tai trong dimg xudng dat. Tuy nhién dé don gian tinh toan va thién vé an toan

ta xem tai trong giang truyén nguyén ven 1én mong theo dién truyén tai.

Ngoai ra giang con truyén tai trong ngang giira cac mong, tuy nhién theo so

do6 tinh khung ta coi cdt va mong ngam ctirng nén mot cach gan dung ta bo

qua su lam viéc cua giang.
4.3. Thiét ké méng khung truc 6
4.3.1. Thiét ké méng khung truc 6-B ( Méng M1)

*. X4c dinh tai trong xuéng méng truc 6-B

a. Tdi trong do céng trinh truyén xuéng trong mé hinh tinh todn

- Tai trong tdc dung lén cong trinh 1a tai trong tinh toan tai chan cot truc:

BANG TO HOP NOI LUC CHO COT

b. Tdi trong do cdc bp phin két cdu ting moét gdy ra cho mong

- Tai do giang mong truc B tiét dién 22x40cm gy ra:

N! =0,22x0,4x

42+4,72

x25x1,1=10,16(kN )

- Tai do giang mong tryc 6 tiét dién 22x60cm gay ra:

PH?SJTTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
CAT NOILUC - e e GIOTR. GIOF Mazzx W) 2z Mo M M 2z M
Nm Nm M wax Nm Nm M wax
1 2 3 4 5 ] 7 8 9 10 1 12 13 14
4.7 4.8 4.5.6 4.6.7 4.5.8 4.5.6.8
i M(KIMN_m) -26.888 -8.495 1.868| 133.772| -146.506| 106.884 | -173.394 | 33515 | 95188 | -166.389 | -164 708
N(KN) -1379.77| 17768 -159.02 46.34 -51.22( 133343 | 143099 | -1716.47 | -1481.18 | 1585 78 | -1728.9
2 Q(KM) -15.98 -5 1.26 52.96 -56.6 - -72.58 -72.58 - -70.286 -71.42
4.8 4.7 4.5.6 4.5.8 467 | 4.56.8
171 M{KMN.m) 40.23 12 489 -3435| -68.359 75874 116104 | -28.129 | 49284 | 119.7567 | -24 3846 | 116 6652
M{KN) -1367.06| 17768 -159.02 46.34 -51.22( 141828 | 132072 | -1703.76 | -1573.07 | -1468.47 | -1716.19
Cét . 9 Nott Mott Qott
Phan tir
truc (kN) | (kNm) | (kN)
6-B C2 1728,9 | 164,708 | 71,42




2,8+7,5

N®, =0,22x0,6x x25x1,1=18,69(kN )

- Trong luong tuong xay 220 truc B va 16p trat truyén xudng, hé s6 cira 0,7

NT = (1,1x0,22x18+1,3x 2x 0,015x18)x0,7x (3,9 —0,35) x 2+ 42

=52,79(kN)
- Trong luong tudng xay 220 truc 6 va 16p trat tuong truyén xubng:

N =(1,1x0,22x18+1,3x 2x0,015x18)x(3,9 —0,7)><7;25 =60,69(kN )

- Trong luong tuong xay mong dén cos 0.00 truyén xudng:
N = (1,1>< 0,22 ><18)><O,95>< 4,2 :17,38(kN)
- Tai do 16p trat cot (220x500)mm gay ra:
N =1,3x2x0,015%18x(3,9-0,7) =1,47(kN)
Tong tai trong bd sung:
10,16+18,69+52,79+60,69+17,38+1,47=143,8 (kN )

c. Nji luc tinh todn tinh dén mdt dai mong:

Luc doc tong cong : > N =1728,9+143,8=1872,7(kN)

= NOoO1 luc téng cong tinh dén mat dai mong:

Tén Cot , No" Mo" Qo'
. To hop
mong | truc (kN) (KNm) (kN)

M1 6-B | C2(Max) | 1872,7 | 164,708 | 71,42

— Noi luc tiéu chuan (Chia hé sb vuot tai 1,2):

Tén Cot , No® Mo® Qo°
) To hop
mong | truc (kN) (KNm) (kN)

M1 | 6-B | C2(Max) | 1560,5 | 1445 | 59,51

4.3.2. Tinh toan coc
Str dung coc gém 1 doan coc dai 6,0 m.
Tiét dién coc: (0,2x 0,2) (mxm).
Bé tong coc cip bén B20.



Thép doc chiu lyc nhom CII.
Chon cbt thép doc: 4® 16 cd A, = 8,04 cm?
Coc duoc ngam vao dai bang cach pha v& mot phan bé tong dau coc cho tro
cbt thép doc ra.
Phén bé tong dap di 1a 20.d = 20.1,6 =32 cm. Ly 35 cm.
Poan coc dugc ngam vao dai la 15 cm.
Chiéu dai coc con lai ndm trong dat 1a :
L.=6,0-0,35-0,15=5,5 (m).
Pay dai dat cach cbt thién nhién 1a h = 1,3(m).

. 1£0.000
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4.3.2.1. Xac dinh sirc chiu tai cia coc don

a. Sitrc chiu tii caa coc theo vat liéu lam coc

Stre chiu tai cua coc theo vat liéu Iam coc dugce xac dinh theo cong thirc:
P =¢(R.A+R_A)

Trong do:
@ : hé s6 udn doc, vdi mong coc dai thap khong xuyén qua bun, than bun ¢
=1:
Rp : Cuong do chiu nén tinh toan cua bé tong ;
v6i bo tung cap do bén B20 c6 R, = 11,5(MPa)

Rs : Cudng do chiu nén tinh toan cta cbt thép ;



vé6i ¢t thop nhim CII ¢6 Ry, = 280(MPa)
Ay: Dién tich tiét dién cua bd tung A, = 0,04(m?)

Aq: Dién tich tiét dién cua cdt thop doc A, = 8,04x10™ (m?);
— P, =1.(11500.0,04+280000.8,04.10™) = 1685,12 (KN)

b. Xdc dinh theo thi nghi¢gm xuyén tiéu chuin SPT

STT Loai dét N30 Cui I—ci Nsi I—si Cui-I—ci Nsi-l—si
kN kPa m kN m kN/m kN/m
1 DAt san nén 0 - - - - - -
Sét pha
2 ) . 8 50 4.5 - - 225 -
Xam vang
P4 phién
3 60 - - 60 0.8 - 48
thach anh
TONG 225 48
P
Pp=Q, +Q.; [Pl=-2

+ Q. =m.N,.F, suc khang pha hoai cua dat & miii coc

(N, - s6 SPT cua 16p dét tai mili coc).

+ Q, =n> U.N, I, : stic khdng ma sét ctia dat & thanh coc.
i=1
N, - s6 SPT cua 16p dat thir i ma coc di qua
(Voicoc ép: m =400, n=2)
— Q,=mN_.F. =400.60.0,04 =960 KN

— Q, =n>_U.N,I, =2[0,8x(60x0,8+50x4,5)] = 284,16 KN

i=1

P
— [P]= th Theo TCXD 2005: F, =25+3

Tachon F, =3

Q,+Q  960+76,8 9112
[P]- F 3

S

=414,72kN

* Stre chiu tdi tinh toan cua coc:




P =min(P,;Psy; ) = min(1685,12;414,72) = 414,72(kN)

4.3.2.2. Xac dinh s6 coc va b tri coc

Pé cac coc it anh huong 1an nhau, c6 thé coi cac coc 1a coc don, cac coc duogc

b tri trong mat bang sao cho khoang cach gitta cac tim coc a > 3d, trong d6

d 1a dudng kinh cua coc.

+ ap lyc tinh toan gia dinh tac dung 1én dé dai do phan luc dau coc giy ra :
o P! _ 414,72

(3.d)* (3.0,2)

+ Dién tich so bo dé dai la:

tt
F, = . No - 1872,7 :1,68(m2)
p —n.htb.ytb 1152-1,2.1,75.20

p =1152(kN/ m?)

N :T4i trong tinh toan x4c dinh dén dinh dai
n=1,2: hé s6 vuot tai.

hy =h+hg e =1,3+0,45=1,75(m)

ton.nen
vo :Trong lwong thé tich binh quan cua dai va dét trén dai. y, =20 KN/m®
Trong luong tinh todn so b cua dai va dat trén dai:
Ni =n.F,.h,.», =1,2.1,68.1,75.20 = 70,56(kN)
Luc doc tinh toan xac dinh dén ¢t dé dai 1a
N® = N;+ N} =1872,7 + 70,56 =1943, 26(kN)

S luong coc so bd 1a

n, =l,2><N— =12

Ptt

c

194326 _
414,72

5,6

Ké dén kha nang chiu tai I¢ch tdm cia mong ta chon: n’. = 6 coc.
Khoang cach gitra cac tim coc > 3d = 3.20= 60(cm);

Khoang céach tir tim coc dén mép dai > 0,7d = 0,7.20 = 14 (cm). Chon
20(cm).

Mat béng b tri coc cho mong nhu hinh vE sau:
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4.3.2.3. Kiém tra diéu kién lwec max truyén xudng coc diy bién:
a. Xdc dinh tdi trong tai day dai :
- Tir mat bang bd tri coc ta c6 dién tich day dai thuc té 1a:
F, =1,0x1,6=16(m")
- Luc doc tinh toan:

N® =N +n.F,.h, .7, =1872,7+1,2.1,6.1,75.20 =1939,9(kN )

- M6 men tinh toan xac dinh tuong img véi trong tam dién tich cac coc tai
mit phang dé dai:
My = Moy™ + Qox".hg = 173,394 + 71,42. 0,8 = 189,76 (kNm)
b. Xdc dinh lyc truyén Ién cdc coc:
Luc truyén 1én coc dugc xac dinh theo cong thirc sau:

t tt
&+ M X

>
i=1

Vi, n'c = 6 1a s6 luong coc trong mong.

t —_
P max,min —

> X2 =4.0,67 =1,44(m)
i=1
Xmax: khodng céch tur tim coc bién dén truc X
Xi: khodng cach tur truc coc thir 1 dén cac truc X
Thay sb ta duoc:

. 19399 189,76.0,6
Pmax = +
6 1,44

— 402,06(kN)



pt _ 1939,9 189,76.0,6
min 6 1’ 44

= 244,25(kN)

c. Kiém tra diéu kién lyc max truyén xuong coc :

- Didu kién kiém tra: N, <Zep_

Trong do:
7,: hé s6 diéu kién lam viéc, ké dén yéu td tang murc do déng nhét ctia nén
d4t khi sir dung méng coc, vo1 mong nhiéu coc: 7, =115.
7, hé s6 tAm quan trong ctia cong trinh.

Cong trinh dang thiét ké thudc loai nha & - tAm quan trong cap II, y, =1,15.
Nea = P® maxt P .
- Trong luong tinh toan cia coc ké tir day dai : Pc=A,.Lc.ve
Véi vy, : Trong luong riéng ctia coc
Do coc khong nam dudi muc nudc ngam nén khong phai tinh véi trong
luong riéng day noi.
Chiéu dai coc ndm trén muc nudc ngdm : Ly = 5,5 (M) €6 ye1r =25(kN/m®)
Chiéu dai coc nam dudi muc nude ngém Lo =0.
= P.=0,04x5,5x25 =5,5 (kN)
= N¢g = P" naxt Pc = 402,06+5,5=407,56(kN).

— N :407,56(k|\|)<ﬁxp :@x414,72:414,72(k|\|)
o 115

cd
n )

(Thoa mén diéu kién luc truyén xubng coc)

P i = 24425 (kN) > 0 nén khong tinh toan kiém tra theo diéu kién chéng
nhd.

Kiém tra sy hop 1y cua s6 lugng coc:

P —(Pra+R) 1 g0 41472-(402,06+5,5)
414,72

x100% =1,7% <10%

(Sé luong coc da chon 1a hop 1y)



4.3.2.4. Tinh toan nén méng coc theo trang thai giéi han II
a. Kiém tra diéu kién dp lwc ¢ ddy mong quy woc va diéu ki¢n bién dang

Do mili coc dugc chdng vao d4 nén ta khong phai kiém tra didu kién ap luc &
day khbi moéng quy ude va diéu kién bién dang.

b. Tinh todn d bén va ciu tao mong

Vit liéu su dung:

- Duing bé tong c6 cap do bén B20 c6 Ry, = 11,5(MPa) ; Ry = 0,9(MPa)

- Dung c6t thép nhom CII ¢6 R = 280(MPa)

- Lop bé tong 16t day 10cm, bé tong B7,5 vira xi mang cat, da 4x6.

*, Theo d¢ bén chong choc thiing

Xac dinh chiéu cao dai coc theo diéu kién dam thing: vé thap dam thing thi

day thap nam tram ra ngoai truc cac coc. Vi vay dai coc khong bi ¢dm thing.

500

t— 1
N +0.000
EETE = =
3 B
<9 % ~0.450
3
0 o
] 2
- | E
o
% 5 = -
= :
N ~1.750
B s R -

* Tinh toan thép cho dai coc

- Tinh toan momen cho dai coc
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- Momen tuwong vng voi mat ngam I - |
M, = G-(Pz“ N Pf) =r.2.P! =0,35.2.402,06 = 281,4(kNm)

- Momen twong wng voi mat ngam 11-11
tt tt
M, = I‘Z.(F’ltt + Pztt) = rz_[Ptt +M+ pt j

max min

402,06+ 244,25

:0,19.(402,06+ +244, 25j:184,2(kNm)

b. Tinh todn va bé tri thép cho dai coc

- C6t thép cua dai coc duoc bd tri theo hai phwong, mot 16p trén va mot 16p

dudi.

- Do mé men trén mit ngam I-I 16n hon mat ngam II- I nén cét thép doc theo
M

truc Y duoc dat & duoi. Ag= ——
0,9.n,R,

* Cot thép theo phwong X dit dwdi dwoc tinh todn véi mémen M,
- Cét thép yéu cau chi can dit cbt don
_ M, _ 2814
® 09h,R,  0,9.0,7.280000
chon 8® 16 al40 A,= 16,08 cm’;
F, 16,08

ham luong): u=—2=2—=
( me): u L, xh, 100x70

0

=15,95cm?

=0,22% > u =0,05%



* Cot thép theo phwong Y dit trén dwoc tinh todn cho mémen M,

_ My, _ 1842
0,9.hy.R, 0,9.0,7.280000

chon 9@ 14a200: A = 13,58 cm’

F 13,85
ham luong): y=—2=—">=
( ong): L, xh.  160x70

=10, 44cm?

S

=0,12% > 11 =0,05%

— b tri thép nhu trén 13 hop 1y.



500

— 1
8028 (3)

660

3

= +0.000

|

SHESTHSHTHS FTREIERFTRTXF

450

-0.450

1

950

@]
o
O
500

1750

L 600
2600
501 65
800
T
~
(@]
(@)

Vil ! i R
T e ITCTITE 5 9014
ST % ] 0200
: ; 8616
120 D
450 lmo! 540 l, 400 ojp
1600

®

MONG TRUC 6-B (MONG M1) TL:1/25

-

N

/
4

100200] 300 L 300 |200{04
1000

N
o




4.3.3. Thiét ké méng truc 6-A ( Méng M2)

* Xdac dinh tai trong xudng méng truc 6-A

a. Tdi trong do céng trinh truyén xuong trong mé hinh tinh todn

- Téi trong tdc dung 1€n cong trinh la tai trong tinh toan tai chan cot truc:

BANG TO HOP NOI LUC CHO COT

b. Tdi trong do cdc bg phin két céu ting mét giy ra cho méng

- Tai do giang mong tryc A tiét dién 22x40cm gay ra:

N! =0,22x0,4x

4,2+4,2

x25x1,1=10,16(kN )

- Tai do giang mong tryc 6 tiét dién 22x60cm gay ra:

2,8

Ny, =0,22><O,6><;><25><1,1=5,08(kN)
2

- Trong luong tuwong xay lan can 110 truc A va 16p trat truyén xudng:

N =(1,1x0,11x18+1,3x 2x 0,015%x18)x 0,9x 4,2 =10,8(kN )

- Trong luong tuong xay mong dén cos 0.00 truyén xudng:

N = (1,1>< 0,22 ><18)>< 0,95x4,2 =17,38(kN )

- Tai do 16p trat cot (220x220)mm gay ra:
N; =1,1x0,22x0,22x18x(3,9—-0,35)=3,4(kN)

Tong tai trong bo sung: 10,16 + 5,08 + 10,8 + 17,38 + 3,4 =46,82 (kN )

c. Ngi luc tinh todn tinh dén mdt dai mong:

Luc doc tong cong : >N = 499,297 + 46,82 = 546,12( kN)

= No1 luc téng cong tinh dén mat dai mong:

PH?STTU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
CAT NOILUC . o e GIOTR GIOF Mzzx M a3 M M sz M a3 M
N N N wax N N N wax
1 2 3 4 5 3 T g 9 10 " 12 13 14
4.1 4.8 4.5.6 4.5.7 468 | 4568
" M{KM.m) 0.7 0.115 -0.388 12698 -14.085| 11.957 | 14826 | -1.014 | 10.7907 | -13.7667 | -13.6632
N{KN) -32719 -64.93 -56.91 62.71 -69.39| -264.48 | -396.58 | 44903 | -329.188 | 44086 | -499.297
1 QKN) -0.39 0.09 -0.23 5.02 -5.57| -5.96 4.63 -5.96 5.61 4,209 561
4.8 EN 456 46,8 457 | 4568
1141 M{KM.m) 1.048 0.315 0.656] -10.154 11.267] 12.315 -9.106 1.389 | 117787 | -8.3741 | 11.4952
MN{KN) -321.13 64 93 -56.91 62.71 -59.39| -39052 | -25842 | 44297 | 4348 | -323128 | 493.237
Cét . q Nott Mott Qott
Phan tir
truc (KN) | (kNm) | (kN)
6-A Cl 499.297 | 13.6632 | 5.61




Tén Cot ) N," Mo" Q"
) T6 hop
mong | truc (KN) (KNm) (KN)

M2 | 6-A | C8(Max) | 546,12 |13.6632| 5.1

— Nbi lyc tiéu chuan (Chia hé sb vuot tai 1,2):

Tén Cot , No® Mo Qo°
) T6 hop
mong | truc (KN) (KNm) (KN)

M1 6-B | C8(Max) | 455,1 12,35 | 4,675

4.3.3.1. Xac dinh stre chiu taii cua coc don

* Swre chju tdi tinh toan caa coc:

F’ctt = min(PV; PSPT) = min(1685’12;414’72) = 414’72(kN)

4.3.3.2 Xac dinh s6 coc va bo tri coc

Pé cac coc it anh huong 14n nhau, c6 thé coi cac coc 1a coc don, cac coc dugc

b tri trong mat bang sao cho khoang cach giira cac tim coc a > 3d, trong d6

d la duong kinh cua coc.

+ ap lyc tinh toan gia dinh tac dung 1én dé dai do phan luc dau coc giy ra :

¢« P 414,72
~(3d)  (3.0,2)

+ Dién tich so bo dé dai 1a:

tt
Fsb = — NO = 546,12 :0,62(m2)
p —n.htb.ytb 904,44-1,2.1,525.20

p =1152(kN/ m?)

N :T4i trong tinh toan xac dinh dén dinh dai
n=1,2: hé s6 vuot tai.

hy =h+ht°”%:l,3+o’—245=l,525(m)

voo :Trong lwong thé tich binh quan cua dai va dét trén dai. v, =20 KN/m®
Trong luwong tinh todn so b cua dai va dat trén dai:
N® =n.F, .h,.r, =1,2.0,45.1,525.20 =16, 47(kN)

Luc doc tinh toan xac dinh dén ct dé dai 1a



N® = N*+ N® = 546,12 +16,47 =562.59(kN)

S6 luong coc so bd 1a

tt
1 =125 N 2 9, 56259
pt 414,72

1,6

Ta chon: n’. =2 coc.

Khoang cach gitra cac tim coc > 3d = 3.20= 60(cm);

Khoang cach tir tim coc dén mép dai > 0,7d = 0,7.20 = 14 (cm). Chon
20(cm).

Mit bang b tri coc cho méng nhu hinh v& sau:
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4.3.3.3. Kiém tra diéu kién lrc max truyén xudng coc day bién:

a. Xdc dinh tdi trong tai day dai :
- Tir mat bang bd tri coc ta c6 dién tich day dai thuc té 1a:
F, =0,4x1,0=0,4(m?)
- Luc doc tinh toan:
N =Ny +n.F,.h, .y, =546,12+1,2.0,4.1,525.20 =560, 7 (kN )
- M6 men tinh toan xac dinh tuong mg véi trong tam dién tich céac coc tai
mat phang dé dai:
My" = Moy" + Qox".hs = 14,826 + 5,61. 0,8 = 17,98 (KNm)
b. Xac dinh lyc truyé;n lén cac coc:
Luc truyén 1én coc dugc xac dinh theo cong thurc sau:

t tt
ﬁ+My-Xmax

noo%
c Zl Xi2
=

Vo1, n =2 1a s6 lugng coc trong mong.

tt —
P max,min —

ixi‘? =2.0,3=0,18(m)
i=1



Xmax: kKhodng cach tir tim coc bién dén truc X.

Xi: khoang cach tur truc coc thir 1 dén cac truc X.

Thay sb ta dugc:
Pt _ 560,7 +17,98.0,3 ~310,3(kN)
2 0,18
Pt _ 560,7 17,98.0,3 _ 250,3(kN)
2 0,18

c. Kiém tra diéu kién lic max truyén xuéng coc :
- Piéu kién kiém tra : N, < il P,
It
Trong do:
7,: hé sb diéu kién lam viéc, ké dén yéu to tang muc do d(‘A)ng nhét cia nén
dat khi stir dung méng coc, véi mong nhiéu coc: 7, =1,15.
7.+ hé s6 tam quan trong ctia cong trinh.
Cong trinh dang thiét ké thudc loai nha & - tAm quan trong cap II, y, =1,15.
Neg = P" maxt Pe .
- Trong luong tinh toan cuia coc ké tir day dai : P, =Ap.Leve
Vi vy, : Trong lugng riéng cia coc
Do coc khong nam dudi muc nude ngam nén khong phai tinh véi trong
lugng riéng day noi.
Chiéu dai coc ndm trén muc nude ngam: Ly = 5,5 (M) €0 y¢, =25(kN/m°)
Chiéu dai coc nam dudi muc nude ngﬁm Lo =0.
= P¢=0,04x5,5x25 = 5,5 (kN)
= N¢g = P" maxt Pc = 310,3+5,5=315,8 (kN).

= N, =3158(kN)< 2P, =%x414,72:414,72(kN)
y

(Thoa mén diéu kién luc truyén xubng coc)
P"in = 250,3 (kN) > 0 nén khong tinh toan kiém tra theo diéu kién chong
nhd.
4.3.3.4. Tinh toan nén méng coc theo trang thai gi¢i han 11
a. Kiém tra diéu ki¢n dp lic ¢ ddy mong quy woc va diéu ki¢n bién dang
Do mili coc dugc chdng vao d nén ta khong phai kiém tra diéu kién ap luc &
day khoi mong quy ude va diéu kién bién dang.

b. Tinh todan dp bén va cau tao mong



Vit liéu st dung:

- Dung bé tong c6 cap do bén B20 c6 Ry, = 11,5(MPa) ; Ry = 0,9(MPa)

- Dung c6t thép nhom CII ¢6 Rs = 280(MPa)

- Lop bé tong 16t day 10cm, bé tong B7,5 vira xi mang cat, da 4x6.

*, Theo d bén chong choc thiing

Xac dinh chiéu cao dai coc theo diéu kién dam thung: v€ thap dam thung thi
day thap nam trim ra ngoai truc cac coc. Vi vay dai coc khong bi ¢dm thung.
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* Tinh todn thép cho dai coc

- Tinh toan moémen cho dai coc
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- Momen twong wng voi mat ngam I - |

M, =r.(P +P)=r.Py, =0,19.310,3=58,95(kNm)



- Momen twong iing voi mat ngam II-11: -~ M, =0(kNm)

b. Tinh todn va bé tri thép cho dai coc

- C6t thép cta dai coc duoc bd tri theo hai phuwong, mot 16p trén va mot 1op
dudi.

- Do m6 men trén mat ngam I-I 16n hon mat ngam II - II nén cbt thép doc

M
0,90, R,

theo truc X dugc dat & dudi va duogc tinh theo cong thic: A =

* Cot thép theo phwong X dit dudi dwoc tinh todn véi mémen M,
_ M, _ 5895
0,9.h,R,  0,9.0,7.280000

Chon 3012 a160 c0 A, = 4,62 cm’

Ham lugng thép: u= F,___4062
L, xh, 100x70

3,34cm?

S

=0,66% > 1 =0,05%

Vay chon thép: 3® 12a160 1a hop 1i.
* Cot thép theo phwong Y diit trén dwoc tinh todn cho mémen M,
M, =0(kNm)
Chon thép theo cau tao 6010 c6 A, = 4,71 cm?
Vay chon thép: 6@ 10a200.
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PHAN II1
THI CONG (45%)

Nhiém vu:
A.KY THUAT THI CONG
1. Thiét ké bién phép ki thuat thi cong phan ngam:
- Lap bién phép thi cong ép coc.
- Lap bién phap thi cong dat.
- Lap bién phép thi cong bé tong mong, gidng mong, cd cot.
2. Thiét ké bién phéap ki thuat thi cong phan than:

- Lap bién phép thi cong cot tang dién hinh, dam, san tang dién hinh.

B. TO CHUC THI CONG
- Lap tién do thi cong cho cong trinh theo phwong phap so dd ngang.
- Thiét ké tong mit bang thi cong cong trinh

- Thiét ké bién phap an toan lao dong va vé sinh méi truong

Gido vién hwéng din : Ths. Lé B4 Son
Sinh vién thwc hién : Vi Cong Doan
Lé6p : XDL902



CHUONG 1
GIOI THIEU CONG TRINH

A. Gi6i thiéu cong trinh va cac diéu kién lién quan
1.1. Tén cong trinh, dia diém xay dung
- Cong trinh “Truong THPT LaO CAI™.
- Cong trinh dugc xay dung tai tinh Lao Cai.
1.2. Miit bing dinh vi cong trinh
hoa gi&d T@H LAOCA
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1.3. Phwong 4n kién triic, két cau méng cong trinh

)

- Cong trinh gdm 5 tang, cong trinh dang chit nhét c6 chiéu dai cac canh 13

(10,3x59,05)m, cong trinh c6 hinh khéi, kién triic don gian,dap tng day du

cong nang st dung.

- Cong trinh co téng chiéu cao tir cos 0,00 dén cos dinh mai 1a 22,5m , chiéu

cao cac tang 1a 3,9(m).

- Hé két cau chiu luc cta cong trinh 1a khung BTCT dd toan khéi c6 tuong

chén. Tuong gach c6 chiéu day 110mm, 220mm, san suon do toan khoi

cung dam. Toan bd cong trinh 1a mot khéi théng nhat.



- Méng cong trinh: Két cdu mong 13 méng coc BTCT dai thap. Pai mong cao
0,8 m dit trén 16p BT 16t cap do bén B20 day 0,1m. Pay dai dit tai cdt -
1,75 m so voi cbt + 0,00.

- Coc ¢ép 1a coc BTCT tiét dién (20x20)cm, chiéu sau miii coc 14 -7,25 m so
véi cot +0,00. Coc dai 6 m.

- Cong trinh c6 tong cong 48 dai mong. Trong do:

+ Mong M1 gbm c6 32 méng kich thude (1,0x1,6)m.
+ Mong M2 gbm c6 16 méng kich thudce (0,4x1,0)m.
1.4. Piéu kién dia hinh, dia chit cong trinh, dia chét thiy vin
a. Piéu kién dia hinh
Cong trinh xay dung tai Lao Cai thudc dia hinh A.
b. Diéu kién dia chat cong trinh.
- Giai phap mong ¢ day la dung phuong phap mong coc, €p trudec.
- Coc dai 6 m chan coc ty 1én da phién thach anh.
- Piéu kién dia chat cong trinh duogc thé hién qua try dia chit da khéo sat.

c. Piéu kién dia chat thuy van.

- Cong trinh duoc xay dung tai Lao Cai thudc ving I-A trong ban d6 phan

vung khi hau ctia Viét Nam.
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1.5. Mot s6 diéu kién lién quan
a. Tinh hinh giao thong khu vuc
Cong trinh dugc xay dyng trén mot khu dat bang phang rong rii, giao
thong di lai d& dang, thuan lgi. qué trinh thi cong khong lo 1& Iin cong trinh

lan can.



b. Kha ning cung cdp vt tw khu viee
Gan v6i noi cung cip bé tong thuong pham néu ding.
c. Kha ndng cung cap dién nude thi cong
Dién nude 6n dinh, déng thoi hé théng thoat nudc cla cong trudng ciing
x4 truc tiép vao hé thdng thoat nudc chung.
1.6. Nhan xét
Vi tri cong trinh nhu trén khi dua ra cac giai phép thi cong thi c6 cac mat
thuan lg1 va khé khan sau day.
Thuan loi:
- bia hinh, giao thong, dién nudc, vat li¢u dia phuong...
Kho khan:

- Cong trudng thi cong nam trong khu dan cu nén moi bién phép thi cong dua
ra trude hét phai dam bao dugc cac yéu ciu vé vé sinh mdi truong (tiéng
on, buyi, ...) dong thoi khong anh hudng dén kha ning chiu luc va an toan
cho céc cong trinh 1an can.

- Phai m& cong tam, hé thong hang rao tam bang ton che kin bao quanh cong
trinh >2m dé giam tiéng on.

B. Cong tic chuan bi trwéc Kkhi thi cong.
1.1. San don va b tri tong mit bang thi cong

- Cong tac don dep mit bang bao gdm: Chit bo cdy cbi vudng vao cong
trinh, dao bo ré cdy, pha v& da md coi trén mit bang cong trinh, xu Iy tham
thue vat thap, don sach chudng ngai vat gy chd ngai. Xay dung hang rao
dé bao vé cac tai san trén cong truong va tranh tiéng 6n, bui thi cong

- Pha d& cong trinh néu co.

- Di chuyén cac cong trinh ngam: Puong day dién thoai, duong cap thoat nudc.

- Tap hop day du céc tai liéu k¥ thuat co lién quan (két qua khao sat dia chat,
quy trinh cong ngh¢).

- Chuan bi mit béng t6 chuc thi cong, xac dinh cac vi tri tim mébc, hé truc cla
cOng trinh, duong vao va vi tri dat cac thiét bi co s& va khu vuc gia cong
thép, kho va cong trinh phu tro.

- Lap ké hoach thi cong chi tiét, quy dinh thoi gian cho cac budc cong tac va

so d6 dich chuyén mdy trén cong trudng.



- Chuén bj dﬁy dua va ding yéu cau céc loai vat tu, cac thiét bi thi nghi¢m,
kiém tra d0 sut cua bé tong, chét luong gach da, dd sau coc.

- Tiéu nudc bé mat: dé tranh nudc mua trén bé mat cong trinh tran vao cac hé
mong khi thi cong ta dao cic rdnh ngin nude & phia dat cao chay doc cac
hd moéng va dao ranh xung quanh dé tiéu nude trong cac hd moéng va bd tri
may bom dé hut nuée.

- B4 tri cac kho bi chira vat liéu.

- Céc phong diéu hanh cong trinh,phong nghi tam cong nhan, nha in, tram y
té

- Pién phuc vu cho thi cong 14y tir 2 ngudn;

+ L4y qua tram bién thé ctia khu vuc.
+ Str dung may phat dién du phong.

- Nudc phuc vu cho cong trinh:

+ Puong cip nudce lay tir hé théng cap nudc chung cua khu vue.

+ Puong thoat nudc dugce thai ra duong thoat nude chung ctuia khu dan cu

1.2. Pinh vi cong trinh.

- Cong tac dinh vi cong trinh hét sttc quan trong vi cong trinh phai duoc xac
dinh vi tri cta né trén khu dit theo mat bﬁlng b tr, dé)ng thot xac dinh cac
vi tri truc chinh cua toan b cong trinh va vi tri chinh xac cac giao diém cua
cac truc do.

- Bén chu dau tu va cac co quan c6 lién quan ban giao coc mdc va mit bang
cong trinh & hién trudng, sau khi ban giao mdc chuan va cos chuin(méc
chuéan 13 mdc cong trinh, cos chuan c6 thé 1a cos tuong g voi cos cao do
quéc gia hodc cos tai mot diém nao do6 cia cong trinh cil (néu co
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- Giri cao trinh mdc chuan: Sau khi dinh vi va gidc mong cong trinh xong ta
tién hanh gui cao trinh va mdc chuan. TAt ca cac mdc ,coc tim va cao trinh
chuan déu duoc dich chuyén ra ngoai pham vi anh hudng cta qua trinh thi
cong cong trinh va duoc gui vao cac vi tri ¢d dinh c6 sin trong pham vi
khong bi anh hudng cua qua trinh thi cong cong trinh

1.3. Chuén bi may méc va nhan luc phuc vu thi cong.

- Dya vao du toan, tién lugng, cac s6 liéu tinh toan cho tung khdi lugng cong
vi€c cuia cong trinh ta chon va dua vao phuc vu cho viéc thi cong cong trinh
cac loai may moc thiét bi nhu: may ép coc, may cau, may van thing, may
tron bé tong, may dam bé tong, cac loai dung cu lao dong nhu: cudc, xéng,
bua...

- Dua vao tién do va khoi luong cong viéc cua cong trinh, ta dua nhan luc
vao cong trudng mot cach hop 1y vé thoi gian, sé luong cling nhu trinh do

chuyén mon, tay nghé.



CHUONG 2 A
LAP BIEN PHAP KY THUAT THI CONG

A. thi cong phan ngim
1. 1ap bién phap thi cong coc
1.1. Lua chon phwong an thi cong coc ép.
Chon giai phap ép trudc dé thi cong ép coc.
Dung 1 may ép thuy luc dé tién hanh ép dinh. So dd ép coc xem trong
ban vé thi cong ép coc.
Coc duoc ép am so véi ¢t tu nhién: (1,3-0,15-0,35)=0,8 m.
Trong do:
1,3m 1a chiéu sdu chon moéng tir cos tu nhién dén ddy dai mong.
0,15+0,35 = 0,5m 1a chiéu dai coc trong dai gém doan dap dau coc
(0,35m) va doan coc ngam vao dai (0,15m).
1.2. Cong tac chuin bi khi thi cong coc.
1.2.1. Chuan bi tai lidu.
- Tap hop day du cac tai liéu k¥ thuat c6 lién quan nhu két qua khao sat dja
chat, quy trinh cong nghé.
- Nghién ctru k¥ ho so thiét ké, cac quy dinh cua thiét ké vé cong tac ép
coc.
- Kiém tra cac thong ) k¥ thuat cua thiét bi €p coc.
- Phai ¢ hd so vé ngudn gbc, nha san xuat bao gdm phiéu kiém nghiém vat
lidu va cip phdi bé tong.
1.2.2. Chuin bi vé mit bang thi cong.
- Thiét l1ap quy trinh k¥ thuét thi céng theo cac phuong tién thiét bi san co.
- Lap ké hoach thi cong chi tiét, quy dinh thdi gian cho cac budc cong tac
va so d6 dich chuyén may trén cong trudng.
- TUr ban v& bb tri coc trén mat bang ta dua ra cong truong bang cach déng
cac coc gd danh dau nhimg vi tri d6 trén cong trudng.
- Van chuyén déi coc ra mit bang cong trinh theo dung s6 luong va tam véi

cua can truc.



- Tién hanh dinh vi dai coc va tim coc chinh x4c bﬁng cach tur vi tri cac tim
coc da xac dinh dugc khi giac mong ta xac dinh vi tri dai méng va vi tri
coc trong dai bang may kinh vi.

- Sau khi xac dinh dugc vi tri dai mong va coc ta tién hanh dai coc ra mit
bang sao cho diing tam véi, ving hoat dong cta can truc.

- Trinh tu thi céng coc ép ta tién hanh ép tir giira cong trinh ra hai bén dé
tranh tinh trang dat nén bi nén chat lam cho cac coc ép sau day trdi cic
coc ¢p trudce hoac coc ép sau khong thé ép dén d6 sau thiét ké dugc.

1.3. Cac yéu cau k¥ thuét ciia coc va thiét bi thi cong coc.
1.3.1. Yéu cau k¥ thuat ddi véi viéc han ndi coc.

- Phai tién hanh kiém tra d¢ thang dtng ctia coc trude va sau khi han.

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

- Coc tiét dién vuong 20x20cm chiéu dai coc 1a 6m.

1.3.2. Cac yéu cau k¥ thuat ddi véi cac doan coc ép.

- C6t thép doc cua doan coc phai han vao vanh thép ndi theo ca hai bén cua
thép doc va trén sudt chiéu cao vanh.

- Vanh thép nbi phai thang, khong duoc cong vénh, néu vénh thi do vénh
cho phép cta vanh thép ndi phai nho hon 1% trén tong chiéu dai coc.

- Bé mit béténg dau coc phai phing .

- Truc coc phai thang goc va di qua trong tam tiét dién coc, mat phang
bétdng dau coc va mit phing cac mép cia vanh thép ndi phai tring nhau,
cho phép mit phiang bétong dau coc song song va nhd cao hon mit phang
vanh thép nbi <1(mm).

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

- Coc phai thang khong c6 khuyét tat.

1.3.3. Yéu cau ky thuét do6i véi thiét bi ép coc.

- Ly lich may, may phai dugc cac co quan kiém dinh cac dic trung ky thuat

dinh ky vé cac thong s6 chinh nhu sau:
+ Luu lugng dau ctia may bom (I/ph);
+ &p luc bom dau 16n nhét (kg/cm?);
+ Hanh trinh pittong cua kich (cm?);

+ Dién tich day pittong cua kich (cm?);



- Phiéu kiém dinh chit lugng dong hd do ap luc dau va van chiu ap

- Luc nén (danh dinh) 16n nhat cua thiét bi khong nho hon 1,5 1an lyc nén
16n nhét P YEU cau theo quy dinh cua thiét ké.

- Luc nén cua kich phai dam bao tac dung doc truc coc, khong gay luc
ngang khi ép.

- Chuyén dong cia pitong kich phai déu, va khéng ché duoc téc do ép coc.

- Pong ho do ap luc phai twong xtng vai khoang luc do.

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

- Gia tri do 4p luc 16n nhat cua déng hd khong vuot qua hai 1an ap luc do
khi ép coc, chi nén huy dong (0.7+0.8) kha ning t6i da cia thict bi.

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

1.4. Tinh to4n may méc va chon thiét bi thi cong ép coc
1.4.1 Chon may ép coc

- Pé dua coc xuéng do sau thiét ké coc phai qua cac tﬁng dia chat khac
nhau. Ta thiy coc mubn qua duoc nhiing dia ting d6 thi luc ép coc phai
dat gia tri:

P>kxP

Trong do:

+ P-lucép can thiét dé coc di sdu vao dat nén t&i do siu thiét ké.

+k-hésdlénhon 1, phu thudc vao loai dét va tiét dién coc.

+ P - tong stc khang tirc thoi ctia dat nén, P gdm hai phan: phan khang
miii coc (P, ) va phan ma sat ciia coc (P,.).

- Nhu vay dé ¢p duoc coc xuéng dd sau thiét ké can phai ¢c6 mot luc théng
duoc luc ma sat mat bén ctia coc va pha vo duoc ciu tric cua 16p dat dudi
mili coc. Pé tao ra luc ép coc ta co: trong lugng ban than coc va luc ép
bang kich thuy luc, luc ép coc chu yéu do kich thay luc gay ra.

- Stre chiu tai cua coc P =P, =414,72(kN) = 41,472(T).

Pspr: Stre chiu tai cua coc theo xuyén ti€u chuan SPT.



- Pé dam bao cho coc duoc ép dén do sau thiét ké, luc ¢p ciia may phai thoa
man diéu kién: P, >2P_=241472(T)=82944(T).

- Vi chi can st dung (0.7+0.8) kha nang lam viéc t6i da cua may ép coc.
Do vay ta chon may ép thuy luc co6 luc ép danh dinh:

- P 82,944
P > 0 =5 8 (07:08) (103,68+118,5)(T)

- Chon thiét bi ép coc c6 luc nén 16n nhat P™ = 120(T), gom 2 kich thuy
luc mdi kich c6 Pg, = 60(T).

- Chon may ép coc c6 gid may ép cao 7 (m).

1.4.2. Tinh toan ddi trong

* Chon doi trong so bé theo lyc ép:

- Vi cong trinh ¢6 s6 luong coc & mdi dai mong khé 10n, ta thiét ké gia coc
sao cho mdi vi tri dimg ép duoc t6i da 6 coc dé rit ngan thoi gian ép coc.

- Thiét ké gia ép co céu tao bang dam to hop thép to hop chir I, bé rong
30cm, cao 60cm, khoang cach giira hai dam d& ddi trong 3,0m.

- Dung ddi trong 1a cac khdi bétong co kich thude 3x1xIm. Vay trong
lwong ctia mot khoi doi trong 1a: P, =3.1.1.2,5=7, 5(T).

- Tong trong luong cua doi trong tdi thiéu phai 16n hon:
Pr=11.1185=130,35(T)

* Tinh todn chéng lit:

Tinh toan chéng 14t cho méng M1

- Lyc gay lat khi ép: P, =0,7.P_ =0,7.120=84(T)

Gia tri do6i1 trong Q moi bén dugc xac dinh theo cac diéu kién:
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+ Piéu kién chéng 14t khi ép coc sb 4 theo phuong ngang may ép:

E

P
| 1250 |
| 1500
P,15 8415
2Q.1,25>P .15=Q> 2125 2125 50,4(T)

+ Diéu kién chéng 14t khi ép coc sb 4 theo phuong doc may ép:

: .

P
0 4800
6900 |
48P, 4884
50+6,9.0>48P =Q> 2= =48(T
15Q Q 5= Q 15+6,9 84 ( )

- Bé thoa min chdng 1at khi ép coc thi ddi trong mdi bén phai ldy gia tri 16n
nhat da tinh. Vay Q=50,4(T) = n= % =6,72. Chon n=8 cuc dbi

trong c6 kich thuéc (3x1x1)m, kich thuéc khung dan va khéi dbi trong

nhu hinh vé:
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1.4.3. S6 may ép coc cho cong trinh

- Khéi luong coc can €ép cua cong trinh thé hién trong bang sau:

, , . . , s . ) Téng s0
) So S6 coc | Chiéu | Chiéudai | Chicu Chiéu dai
Ten . o . coc
] lwuong | trong | daicoc | épam dai ép | ép coc am o
mong ) . toan cong
mong dai (m) (m) coc (m) (m) .
trinh
M1 32 6 6 0.8 1152 153,6 192
M2 16 2 6 0.8 192 25.6 32
Toéng | 48 1344 179.2 224

- Theo dinh mtrc dy toan 1776 (AC.25000 ép trude coc bétong cbt thép) d6i

voi coc tiét dién 20x20cm, dat cép IT ta tra dugc 100m coc/lIca, st dung

- SO ca may can thiét =

mot may ép ta co:

(1344+179,2)x1

=15,23 (ca)

- Chon 1 may ép, mdt ngay lam viéc hai ca, thoi gian phuc vu €ép coc du
kién khoang 12 ngay (chua ké thoi gian thi nghiém nén tinh coc TCVN

9362-2012 s6 coc can nén tinh lay bang 1% tong s6 coc ciia cong trinh

nhung trong moi truong hop khong it hon 2 coc).

*Chon cau phuc vu ép coc:

-Dung dé€ cau coc dua vao gia ép va boc xép doi trong khi di chuyén gia ép.

- X¢ét khi cau dung dé cau coc vao gia €p tinh theo so d6 khong co6 vat can:

O = Olpax= 70°.

+ Xac dinh do cao nang can thiét:
H=hyg+hythyt+te-c=7+05+6+15-15=135(m)

Trong do: hey =7 m: Chiéu cao gia do.

ha = 0,5 m: Khoang céach an toan.

he= 6 m : Chiéu cao céu kién (Coc)

e = 1,5 m: Khoang cach can véi doi trong

¢ = 1,5 m : Khoang céach diém dudi can so véi mat dat.

+Chiéu dai can:




_H-h, 135-15

L : :
sina sin70°

=12,77(m)

+Tam véi:

R = L.coso + r = 12,77. cos70°+1,5 = 5,88 (m)

+ Trong lugng coc: G, = 5,88.0,2%.2,5.1,1 = 0,66 (T)

+ Trong lwong cau lap: Q = G...kqs = 0,66.1,3 = 0,86 (T)

- Vay chon cdu ¢6 cac thong sb 1a:

L=12,77 (m) R =5,88 (m)
H=13,5(m) Q=0,86(T)

“Xét khi boc xép doi trong:

- Chiéu cao nang can:
H=hyg+hythyte-c=5+05+1+15-15=6,5(m)
Trong d6: hy =5 m: Chiéu cao cua khoi dbi trong

ha = 0,5 m: Khoang cach an toan.
hee= 1 m : Chiéu cao ciu kién( ddi trong)
e = 1,5 m: Khoang cach can vé&i ddi trong
¢ = 1,5 m : Khoang cach diém duédi can so voi mat dat.
- Trong luong cAu: Qn=0.1,3=7,5.1,3=9,75(T)
tgo., = i/hd —dc+e _ i/5—1,]’5;1,5 _149

- Vay gbc nghiéng ti wu cua tay can : o= arctgl,49 = 56°

h,+h, +h, —c+e, b _ 5+0,5+1—],5+],5+ 3

sina,, 2.cosa,, sin56° 2.0c0s56°

L= =10,52(m)

-Tam voi:
R = L.cosoy+ r = 10,52 c0s56° + 1,5 = 7,38(m)
- Vay cac thong sb chon cau khi boc xép ddi trong la:
L = 10,52 (m) R =7,38 (m)
H=6,5(m) Q=9,75(T)
- Do trong qua trinh ép coc can truc phai di chuyén trén khip mit bang nén

ta chon can truc ty hanh banh hoi.



- T nhiing yéu t trén ta chon can truc ty hanh 6 t6 dan dong thuy luc NK-
200 c6 cac thong sd sau:
+ Hang san xuat: KATO - Nhat Ban.
+ Stric nang Qmax/Qmin = 20/ 6,5 (T)
+ TAm v&i Ruin/Rmax = 3/ 22 (M)
+ Chiéu cao nang : Hpa=23,6 (M)
Humin = 4,0 (M)
+ D0 dai can chinh  : L =10,28 - 23,5 (m)
+Do daicanphy  : 1 =7,2(m)
+ Thoi gian : 1,4 phut
+ Van téc quay can : 3,1 v/phat

* Chon cdp cdu déi trong

- Chon cap mém cb ciu tric 6x37+1. Cuodng do chiu kéo cua cac soi thép
trong cap 1a 150 kG/mm?, sb nhanh day cap 1a mot day, day duoc cubn
tron dé 6m chit 14y coc khi cau.

- Trong lugng cancaula:P=Q.1,1 =7,5.1,1 = 8,25(T)

- Luc xuat hién trong day cap:

P 8,25
S= == =
n.cosa J2 2.06(T)
"2

Véi n : S6 nhanh day, 1ay n= 4 nhanh)



- Luc lam dat day cap:
R=Kk.S =6.2,06 =12,36(T).
Véik =6 : Hé s6 an toan day treo.
~Gia st soi cap c6 cuong do chiu kéo bang cap ciu o = 150kg/mm?
R 12360

M@ﬁmﬁ&m@amFZ—:jr—zwAmW
(@)

Mit khac: F = %z 82,4 = d > 10,24 (mm).

- Tra bang chon cap: Chon cap mém c6 cdu trac 6x37+1, ¢ dudong kinh céap
12mm, trong luong 0,4 1kg/m, luc 1am dut day cap S = 5700kg/mm®
- Khi dua coc vao vi tri ép do 4 mit ciia khung dan kin nén ta dua coc vao
bang cach dung cau ning coc 1én cao, ha xudng dua vao khung dan.
1.5. Thi cong coc thir
Trude khi ép coc dai tra ta phai tién hanh thi nghiém nén tinh coc
1.5.1. Thi nghiém nén tinh hoc
- S6 luong coc thir do thiét ké quy dinh. Tong sé coc cia cong trinh 1 224
coc, sO luong coc can thtr 2 coc (theo TCVN 9362-2012 quy dinh léy
bang 1% tong sd coc ciia cong trinh nhung khéng it hon 2 coc trong moi
trudong hop).
1.5.2. Quy trinh gia tai
- Gia tai trudc duoc tién hanh bang cach tac dung 1én dau coc khoang 5%
tai trong thiét ké sau d6 giam tai vé 0, theo ddi hoat dong ctia thiét bj thi
nghiém. Thoi gian gia tai va thoi gian giir tai ¢ cap 0 khoang 10 phit.
- Coc duoc nén theo timg cép, tinh bang % cua tai trong thiét ké.

Thoi gian tdc dung cdc cap tdi trong

% Tai Thoi gian % Tai trong Thot gian
trong giil tai toi thiét ké giil tai toi
thiét ké thiéu thiéu

25 1h 100 6h

50 1h 125 1h

75 1h 150 1h

100 1h 200 6h

75 10 phat 150 10 phat

50 10 phat 125 10 phut

25 10 phat 100 10 phat




| 0 | 10phat |

75 | 10 phat |

- Trong qua trinh thir tai coc can ghi chép gia tri tai trong, d6 lin, va thoi

gian ngay sau khi dat cap tai tuong ung vao cac thoi diém sau:

+ 15 phtt/lan trong khoang thoi gian gia tai 1h;

+ 30 phait/lan trong khoang thoi gian gia tai 1h dén 6h;

+ 60 phtt/lan trong khoang thoi gian gia tai 16n hon 6h;

1.6. Quy trinh thi cong coc

1.6.1. Pinh vi coc trén mit bing

- Khi bd tri coc trén mat bang cac sai s6 v€ do 1éch truc can phai tuan thu

theo cac quy dinh trong bang sau:

Do léch trén mat bc%ng

Loai coc va cach bo tri chung

D0 1éch truc coc cho phép trén

mit bang
1. Coc c6 canh hodc duong kinh

dén 0.5m 0.2d
- Khi bb tri coc mot hang 0.2d
- Khi bd tri hinh bing hoic 0.3d

nhém 2 va 3 hang
+ Coc bién 0.2d
+ Coc gilra 0.4d

- Khi bé tri qua 3 hang trén hinh

bang hoac bai coc.
+ Coc bién 5cm
+ Coc gilra 3cm
- Coc don 10cm
- Coc chdng 15cm
2. Cac coc tron rong, dudng kinh tir 8cm

0.5 d&én 0.8m
- Coc bién
- Coc gitra

- Coc don dudi cot

Do 1éch truc tai muc trén cung
ctia 6ng dan di dyoc lap chac chan
khong vuogt qua 0.025D ¢ bén nude

(& day D- d6 sau cua nudc tai noi lap




3. Coc ha qua 6ng khoan dan (khi | 6ng dan) va +25mm & ving khong

xay dung cau) nuoc.

Sb coc bi léch khong nén vuot quéa 25% téng s6 coc khi bd tri theo dai, con
khi b6 tri cum dudi cot khung khong nén qua 5%.
1.6.2. So' db ép coc
Coc duoc tién hanh ép theo so dd khom coc theo dai ta phai tién hanh ép
coc tir chd chat kho thi cong ra chd thoang, ép theo so do ép dudi cho
méng don va ép theo so do zic zic cho mong hop khoi.
1.6.3. Quy trinh ép coc
- Dung hai may kinh vi dit vuéng goc nhau dé kiém tra d6 thang dtng cua
coc va khung dan.
- Pua may vao vi tri ép lan luot gdm céc bude sau:

+ Van chuyén va lap rap thiét bi ép coc vao vi tri ép dam bao an toan.

+ Chinh may moéc cho cac duong truc cia khung may, truc cua kich, truc
ctia coc thang dimg va nam trong cing mot mit phang vudng goc vai
mit phang nam ngang. Do nghiéng khong duoc vuot qua 0.5%.

+ Kiém tra lién két cb dinh may, xong tién hanh chay thtr, kiém tra tinh
6n dinh cua thiét bi ép coc (g0m chay khong tai va chay c6 tai).

+ Kiém tra coc va van chuyén coc vao vi tri trudce khi €p.

+ Dung can truc dé dua coc vao vi tri ép va xép cac khéi ddi trong 1én
gia ép.

- Tién hanh ép coc:

+ Khi day kich tiép xtic véi dinh coc thi diéu chinh van tang dan ap luc,
nhiing gidy dau tién ap luc dau ting cham dan déu doan coc cim sau
vao dat véi van tbe xuyén <lem/s. Trong qué trinh ép dung hai may
kinh vi dat vudng goc voi nhau dé kiém tra d6 thang dimg cua coc luc
xuyén xudng. Néu phat hién coc nghiéng thi dimg lai dé diéu chinh
ngay.

+ Khi dau coc cach mat dat (0,3+0,5)m thi tién hanh str dung mot doan
coc ép am dé ép dau doan coc cudi cung xuéng mot doan 1 m so véi

cOt thién nhién.




+ Khi luc nén ting d6t ngdt tirc 1a mili coc da gip phai dat cang hon
(hodc gap di vat cuc bd) luc nay can phai gidm luc nén dé coc co du
kha ning vao dat cimg hon (hodc kiém tra dé tim bién phap xur 1y) va
giir dé luc ép khong qua gia tri ti da cho phép.

+ Két thuc cong viée ép xong mot coc.

* Coc dugc coi la ép xong khi théa man hai diéu kién sau:

- Chiéu dai coc dugc ép sau vao trong long dat dai hon chiéu dai tdi thiéu
va ngan hon chiéu dai 16n nhét do thiét ké quy dinh.

- Luc ép vao thoi diém cubi cung dat tri s6 thiét ké quy dinh trén sudt chiéu
sau xuyén 16n hon 3d. Trong khodng d6 van téc xuyén phai <lcm/s.

* Ghi chép theo doi luc ép theo chiéu dai coc:

- Ghi luc ép dau tién:

+ Khi miii coc di cdm sdu vao dat (0,3+0,5)m thi ta tién hanh ghi céc
chi s luc dau tién. Sau d6 ¢ mdi lan coc di sdu xudng 1m thi ghi luc
ép tai thoi diém d6 vao s6 nhat ky ép coc.

+ Néu thay dong hod ting 1én hay giam xubng dot ngdt thi phai ghi vao
nhat ky thi cong do siu va gia trj luc ép thay d6i ndi trén

- S6 nhat ky ghi lién tuc cho dén hét do sau thiét ké. Khi luc ép tac dung 1én
coc ¢o gia tri bang 0,8P¢p max thi can ghi lai ngay d6 sau va gid tri do.

- Bat dau tir do sau c6 ap luc T = 0,8.Py, =0,8.82,944=66,35 T ghi chép
luc ép tac dung 1én coc tng véi ting do sau xuyén 20cm vao nhat ky. Ta
tiép tuc ghi nhu vay cho téi khi ép xong mét coc.

1.7. Cac s co khi thi cong coc va bién phap giai quyét

* Coc bi nghiéng 1éch khoi vi tri thiét ké:

- Nguyén nhan: Do gip chudng ngai vat, do mili coc khi ché tao co do vat
khong déu.

- Bién phap xtur Iy: Cho dimg ngay viéc ép coc va tim hiéu nguyén nhan,
néu gap vat can co thé dao pha bo, néu do mili coc vat khong déu thi phai
khoan dan huéng cho coc xubng ding hudng.

* Coc dang ép xudng khoang (0.5+1)m dau tién thi bi cong, xuat hién vét
nit gdy ¢ vung chan coc.

- Nguyén nhan: Do gdp chudng ngai vat nén luc ép 16n



- Bién phap xir Iy: Cho dimg ngay viéc ép nhd coc v& hodc gdy, thaim do di
vat dé khoan phé bo sau do6 thay coc méi va ép tiép.

* Khi ép coc chua dén do sau thiét ké, cach do sau thiét ké tir 1 dén 2m coc
d3 bi chdi, co hién twong bénh ddi trong gay nén sy nghiéng léch 1am gy
coc.

Bién phap xtr 1y:

- Cat bo doan coc giy.

- Cho ép chén bd sung coc méi. Néu coc gdy khi nén chua sau thi c¢6 thé
dung kich thay luc dé nho coc 18n va thay coc khac.

* Khi luc ép vira dén trj s6 thiét ké ma coc khong xudng nita trong khi d6
luc ép tac dong 1én coc tiép tuc ting vuot qua Pe¢p max thi trudce khi dung ¢p
coc phai nén ép tai d6 sau do tir 3 dén 5 1an voi luc ép do.

2. 14p bién phap thi cong dat

2.1. Thi cong dao dat

2.1.1. Yéu cau k¥ thuit khi thi cong dao dat

- Theo thiét ké, cac dai méong trén ép coc (200x200) mm, coc dai 6 m.
- Cong trinh c6 tong cong 48 dai mong.

Trong do:

+Moéng M1 gdm c6 32 mong kich thudce (1,0x1,6)m.

+ Mong M2 gbm c6 16 mong kich thudce (0,4x1,0)m.

- Khi thi cong cong tac dat can hét stc chu y dén do dbc 16n nhat ciia mai dbc
va viéc lua chon d6 doc phai hop 1y vi né anh hudng téi khdi luong cong tac
dat, an toan lao dong va gia thanh cong trinh.

- Chiéu rong day hd dao téi thiéu phai bang chiéu rong cua két cau cong véi
khoang cach neo ching va dit van khuén cho dé moéng. Trong trudong hop dao
c6 mai dbc thi khoang cach giita chan két cAu méng va chan mai doc toi thiéu
lay bang 30cm.

- Trudce khi dao dat ky thuat tric dac tién hanh cam cac cot mdc xac dinh vi tri
kich thuéc cac hd dao.

- Cong tac dao dat hd mong dugce tién hanh sau khi da ép hét coc.

2.1.2 Bién phap chdng sat 16 ho dao



Thi cong hé théng thoat nudc mit dé dam bao mat bang cong trinh khong bi
dong nudc, khong bi ung ngap trong sudt thoi gian thi cdng cdng trinh. Nén
két hop voi hé théng thoat nuwdc mit vinh ciru cta cong trinh theo thiét ké dé
tiét kién von dau tu xay dung.

2.1.3. Lwa chon phuong 4n thi cong dao dat

Chon phuong an két hop gitta co gi6i va thu cong.

- Do dai chon sdu 1,3 m so v&i ¢dt tu nhién, cong thém 16p bétdong 16t mong
day 10cm thi chiéu sdu hé méng can dao 12 1,3 + 0,1 = 1,4 m (ké ca 16p bétong
16t) so voi cbt ty nhién. Ta s& ddo bang mdy téi cao trinh 1,25m so véi ¢t
thién nhién, con lai s& dao va stra hd moéng bang phwong phép thi cong 0,15m.

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

- Pat dao dugc bang may, xuc 1én 6t6 van chuyén ra noi quy dinh. Sau khi thi
cong xong dai mong, giang mong s& tién hanh san lap ngay. Cong nhan thi
cong duoc sir dung khi may dao gan dén cot thiét ké, dao dén dau stra dén day.
Hudng dao dat va hudng van chuyén vudng goc véi nhau thé hién ¢ ban vé thi
cdng moéng.

- Sau khi dao dit dén cbt yéu cau, tién hanh dap dau coc, bé chéch chéo cbt
thép dau coc theo dung yéu cau thiét ké.

2.1.4. Tinh toan khéi lwong dao dat

Cac hd mong cach xa nhau nén ta thuc hién dao hé méng don.

Giai phap dao dat dugc thé hién nhu hinh vé:
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“Xdc dinh khéi lwong dit dao:

- Thé tich dao méng duogc tinh toan theo cong thirc:

V =%.[ab+(a+ c).(b+d)+cd]

Trong do: H: Chiéu cao h dao.

a,b: Kich thudc chiéu dai, chiéu rong day hd dao .

c,d: Kich thudc chiéu dai, chiéu rong miéng ho dao.

Tt mit bang dao dat ta xac dinh khéi luong dao dat:

V., =V, —(V,, +V.,)

d
* Tinh khoi lwong dao dat ao dao Al:
|

13900

62050

z g ERY! DAO MAY 8e
3 E& 3 7
e E \_BAO THU CONG g
:: G :: 79 12500
E s 3 12650
L bbb b b b bbb b b L WAT CAT 1-1

1l
62050

Dao may:

S6 luong hé dao: 1.

Ta c6 kich thudc miat hd dao: (cxd) = (62,05x13,9)m
Kich thudc day hd dao: (axb) = (60,68x12,65)m

DAO MAY

60650

~ PAOTHUCONG  /

I

60680

WAT CT 2-2

[150] 1250
1400

Chiéu day 16p dat dao 1a: H=1,25(m) (con lai nao bang vét thu cong 0,15m)

Thé tich khéi dao bang may:

\V/ :1’_25[

AL

Dao thu cong:

S6 luong hé dao: 1.

60,68.12,65+ (60,68+ 62,05).(12,65+13,9) + 62,05.13,9] =1021,8(m°)



Ta c6 kich thude mit hd dao: (cxd) = (60,68x12,65)m
Kich thudc day hd dao: (axb) = (60,65x12,5)m

Chiéu day 16p dat dao la: H= 0,15 (m)

Thé tich khéi dao thu cong:

Vo, = 0’—;5 [60,65.12,5+(60,65+ 60,68).(12,5+12,65) + 60,68.12,65] = 114,5(m")
Tinh toan tuong tu ta c6 bang xac dinh khdi luong dao dat:
Dao may:
] , Day ho dao Miit ho dao Do sau | Thé tich
Tén So . .
. a b c d tinhtoan | daoV
ho dao | luong
m m m m m m3
Al 1 60,68 12,65 | 62,05 | 13,9 1.25 1021,8
H1 12 55 2,3 6,9 2,3 1.25 214,0
H2 2 4,1 2,3 6,9 2,3 1.25 31,6
Tong khéi lwong dao may V,, =V, —(V, +V, ) 776,2
Dao thu cong:
Sb Day céu kién Mit cAu kién | Do sdu | Thé tich
Ton luong a b c d tinhtodn | daoV
caukién | cau
) m m m m m m3
kién
Al 1 60,65 12,5 | 160,68 | 12,65 0.15 114,5
H1 12 6,9 2,3 5,5 2,3 0.15 25,66
H2 2 6,9 2,3 4,1 2,3 0.15 3.98
Tong khoi lwong dao thi cong V, = V.., —(VHI +VH2) 84.86

Tur tinh toan ta xac dinh duoc:

Tong khéi lwong dao dat la :
Viio = Vinay+ Vie = 776,2 + 84,86 = 861,06




> Tinh thé tich dit lap.

Khoi lwong bé téng mong

Kich thudéc mong Khéi luong ..
A , ) Khoi luong
Tén So . BT lot )
) Rong Dai Cao ) BT mong
mong luwong mong
m m m m3 m3
M1 32 1 1.6 0.8 5.12 40.96
M2 16 0.4 1 0.8 0.64 5.12
Téng 48 5.76 46.08
Khéi lirong bé téng giang mong
A Kich thuéc giang Khoi luong .
Tén . ) Khoi luong
B SO BT lot ]
giang b h L . BT mong
) lwong mong
mong
m m m m3 m3
GM1 3 0.22 0.4 59.05 3,9 15.59
GM2 16 0.22 0.6 10.3 3.62 21.75
Tong 19 7.52 37.34

Khoi lwong bé tong méng va giang mong:
Vit mong+gitng = Vimeng + Viing = 46.08 + 37.34 = 83.42(m°)
Khoi lwong bé téng Iot:
Vist = Vistmong + Viet gitng= 5.76 + 7.52 = 13.28 (m°)
Téng khoi lwong bé téng dai giang va I6p 16t:

Vi = 83,42 + 13,28 = 96,7 (m®)

= Sau khi d6 xong bétong mong, ta tién hanh l1ap hd mong. Luong dat

dung dé lap hé méng la:

Viso = Vigao - Vit /K i = 861,06 - 96,7/1,03 = 767,17 (m°).
2.1.5. Lura chon thiét bi thi cong dao dat
2.1.5.1. Chon may dao dat

+ Cap dat dao, myuc nudc ngam;

+ Hinh dang kich thudc, chiéu sau hd dao;




+ Piéu kién chuyén chd, chudng ngai vat;
+ Khéi luong dat dao va thoi gian thi cong
- Dya vao nguyén tic d6 ta chon may dao 1a may dao gau nghich (mot gau),

dan dong thiy luc, ma hiéu EO-3321B1, c6 c4c thong sb ky thuat sau:

q R h H | Trong lugng may | tx | A C

Mahigu | (M) [ (M) | (M) | (m) (M () | (m) | (m)

EO-3321B1 | 05 | 75| 48 | 4.2 14,5 17 |2,81|3,84

0= 330081 [CAMC HN3230P36D 1MJ-YMC]

V=t OOTTr
E—® @@P{@

§%§%§%?%§%§%?% ¥EHXFTHFTHTHTHNTHT

DAO DAT O GI0

J RMAX=7500 J
* Al

Nang suat dao:

k
N =g¢ k—d o Kig (M)

q = 0,5m° ( dung tich giu )
ke= 0,8 (hé sd day gau = dat cap I kho( 0,75 + 0,9)
ki = 1,4 (hé s toi xOp cua dat)
Ky = 0,7 (hé s6 thoi gian )
3600
Nek = . Tck = tck . kvt . kqua\y

May EO-3322B1 cb t, = 17 giay
G6c quay =90° > ky =1

Dt d6 1én thung Xe — Kguey = 1,1
Ta =17.1,1.1 =18,7(s)
S6 chu ky ctia may trong 1 gio :
N = 3600: 18,7 =192,51(h™)
Nang suét dao:
N = 0,5.(0,8/1,4).192,51. 0,7 = 38,502 m°h




Nang sudt mdi ca:
N = 38,502.8 = 308,016 m%ca ( ca may 8 gio)
Sb ca may can thiét dé dao hét dat mong:

vV _ 7762
N 308,016

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

n= =2,5 (ca). Lay n’ = 3 (ca).

- Ta chon may dao gau nghich ma hiéu EO-3322B1, 14 loai may di chuyén
giat lui vé phia sau. Tai mdi vi tri ddo may dao xuéng dén cdt da dinh, xe
chuyén dét chd san bén canh, ctt mdi 1an day gau thi may dao quay sang do
ludn dat 1én xe van chuyén. Chu ky lam viéc cia may dao va 6td van
chuyén hd trg 1an nhau tranh lang phi thoi gian cac may phai chd nhau.

- Tuyén dao thu cong phai thiét ké rd rang, dam bao thuan loi khi thi cong,
thuan loi khi di chuyén dat, giam t6i thiéu quang duong di chuyén.

Tuyén dao dugc thé hién chi tiét trén ban vé TC- 02.

* S0 d6 t6 chirc thi cong dao dat mong:

- Sau khi dao xong hé moéng biang thu cong va stra lai hd moéng cho bang
phang, dung cao trinh thiét ké, dong thoi thi cong 16p bétong 16t mong, sau
khi chuan bi xong hd moéng thi bt dau thi cong dai coc.

2.2. Thi cong lap dit
2.2.1. Yéu ciu k¥ thuit khi thi cong lap dat

- Khi thi cong dap dat phai dam bao dat nén c6 d6 am trong pham vi khéng
ché.

- Voi dat dap hé méng, néu sir dung dat dao thi phai dam bao chat luong.

- Nén lap dat déu nhau thanh timg 16p. Khong nén lap tir mot phia sé gay ra
luc dap dbi voi cong trinh.

2.2.2. Khoi lrong dat lap
Khéi lugng dat 14p di tinh toan & trén:
Vitp = Vo - Vit /K i = 861,06 — 96,7/1,03 = 767,17 (md).
2.2.3. Bién phap thi cong lap dat
- Tién hanh l4p dt theo 2 phan:
Phén 1: Lap dat hé mong tir ddy hd dao dén cot mat dat tw nhién.

Phan 2: Tén nén tir c6t mit mat dat ty nhién dén cdt mat nén theo thiét ké.



2.3. Cac sw ¢6 thwong gip Kkhi thi cong dao, 1ap dit va bién phap giai
quyét
- Pang dao dat, gap troi mua lam cho dat bi sut 16 xudng day mong.
- Can tiéu nuéc bé mit dé khi gap mua nudc khong chay tir mat xuéng hd
dao. Lam rinh & mép ao dao dé thu nudc, phai co rinh quanh cong trinh dé

tranh nudc trén bé mat chdy xudng ho dao.

) q]
h-ingdichuyOncia
n-ic

e o |

lr-nhtho,tn-ic 2hégomn-ic
3-m,y b-mn-ic 4r-nhch¥%n-ic

- Thoat nuéc hé méng don.

- Khi ddo gip d4 "mo cdi nam chim" hodc khoi rin nam khong hét day mong
thi phai pha bo dé thay vao bang 16p cat pha da dam roi dam k¥ lai dé cho
nén chiu tai déu.

3. 1ap bién phap thi cong méng, giing méng
3.1. Cong tac chuin bi trude khi thi cong dai mong
3.1.1. Giac mong

- Trai ludi 6 trén ban vé thanh ludi 6 trén mat hién trudong va toa do cua goc
nha dé giac mong. Cha y dén su mo rong do dao doc mai dat.

- dung nhimg coc gb dong sau cach mép dao 2m. Trén céc coc, dong miéng
gd c6 chidu day 20mm, rong 150mm, dai hon kich thuéc méng phai dao
400mm. Pong dinh ghi dau tryc ctia méng va hai mép mong; sau d6 dong 2
dinh vao hai mép dao da ké dén mai déc

- Cing day thép (d = Imm) ndi cac dudng mép dao. Lay voi bot rac 1én day
thép cang mép mong nay lam cir dao.

- Phan ddo bang may ciing liy voi bot danh dau vi tri dao.



3.1.2. Pap bé tong diu coc

- Bé tong dau coc duoc pha bé 1 doan dai 0,35 m. Ta stir dung cac dung cu

nhu may pha bé tong, duc...

- Yéu cau cua bé mat bé tong dau coc sau khi pha phai c6 dd nham, phai v¢

sinh sach s& bé mit dau coc trudc khi do bé tong

- Phan dau coc sau khi dap bo phai cao hon cbt day dai 1a 150 mm.

- Khdi lugng bé tong dau coc dap bo:
Viueoe = 0,2x 0,2x0,35x224= 3,14 m®
3.1.3. Thi cong bé tong 16t mong

Bé tong 16t mong c6 khdi lwong nho V = 13,28 (m®) cudng d6 thip nén dugce

d6 tht cong két hop v6i mdy tron.

Can ctr vao tinh chat cong viéc va tién dg thi cong cong trinh cling nhu chat

luong bé tong can trdn, ta chon may qua 18 c6 dung tich thung V = 250lit, xe

day ma hiéu SB - 30V (theo s6 tay chon may xay dung ctua Nguyén Tién

Thu) c¢6 cac thong s6 nhu trong bang sau:

Cdc théng s6 ky thudt ciia may trén

Ne |Goc nghiéng| Kich thudc
.|V \% . Trong
Ma& . . . |Nquay |T tron| BPong | thung (d0) gidi han
_ thung|Xuat li¢u lwong
higu ||| (viph) | () | Co . ,
(lit) (lit) Tron | DO | Dai [Rong Cao |(Tan)
(Kw)
SB-
30V 250 165 20 60 | 4,1 | 10 50 [1,915/1,59|2,26| 0,8

Nang suat cua may tron qua l1&: N =V, K K N,

V,, : dung tich san xuat cua thung tron,m”.

V, =(0,5+0,8)V,,,, =(0,5+0,8).250/1000=(0,125+0,2) m".

Liy V, =0,15(m°)

Ky = 0,7 1a hé s6 xuat liéu khi tron bé tong.

Ki = 0,8 1a hé sd str dung may tron theo thoi gian.
3600

N

ck

ck

1a s6 mé tron thuc hién trong 1 gio.

TCk = tdé vao + ttr(}n + tdé ra



t46 vao = 20 (s) 1a thot gian do vat liéu vao thung
tion = 80 (s) 12 thot gian tron bé tong
ts5ra = 20 (s) 12 thoi gian d6 bé tong ra.

— T =20 + 80 + 20 = 120(s)

= N, =——=30(mé/gio)

120

= N=V,.K, K, N, =0150,7.0830=252(m*/ h)

Vay trong 1 ca may tron s& tron duoc 13: Vi = 2,52 x 8 = 20,16(m°)

13,28

S6 ca may can tron hét khéi lwong bé tong 16t 1a: n = ==—— =0,66 (ca)

Chon s6 camay la 1 ca.

20,16

3.2. Lap phuong an thi cong van khuon, cot thép va bé tong mong, giang

mong

3.2.1. Tinh toan khéi lwgng bé tong

a. Khoi lwong bé tong dai méng, giang mong

Ta c6 bang xac dinh khéi lugng bé tong mong va 16t mong:

Khéi lirong bé téng méng

Kich thudc mong Khoi lugng .
. , ) Khoi luong
Tén S6 . BT lot )
) RoNng Dai Cao . BT mong
mong lwong mong
m m m m3 m3
M1 32 1 1.6 0.8 5.12 40.96
M2 16 0.4 1 0.8 0.64 5.12
Tong 48 5.76 46.08
Khoi lwong bé téng giang méng
] Kich thuéc giang Khéi luong .
Tén . ) Khoi luong
s SO BT Iot .
giang b h L . BT mong
. luong mong
mong
m m m m3 m3
GM1 3 0.22 0.4 59.05 3,9 15.59
GM2 16 0.22 0.6 10.3 3.62 21.75




Tong 19 7.52 37.34

Khoi lwong bé tong méng va giang méng:
Vbt mongtgitng = Vméng T Vgisng = 46,08 + 37,34 = 83,42(m°)
Khoi lwong bé tong Iot:
Vist = Vistmong * Viot ging= 5,76 + 7,52 = 13,28 (m’)
Tong khoi lwong bé tong dai giang va I6p 16t:

Vi = 83,42 + 13,28 = 96,7 (m°)

3.2.2. Lwa chon bién phap thi cong méng, giang méng
3.2.2.1. Phwong phap thi cong bé tdng hoan toan bang thi cong

Néu thi cong theo phuong phap d6 bé tong bang thu cong thi tuy cd wu
diém 14 don gian va c6 thé tién hanh song song véi viéc thi cong van khudn,
cot thép mong, d& t6 chiic theo day truyén. Nhung véi khéi lwong bé tong 16n
thi s6 luong cong nhan phai 16n moi dam bao duoc rat ngan thoi gian thi
cong, do vay néu t6 chic khong khéo thi sé gay tré ngai cho nhau dan dén
nang suat lao dong giam, khong dam bao dugc tién do.

3.2.2.2. Phwong an thi cong bé tong hoan toan bang may (bé tong thuong
pham)

Viéc thi cong bé tong bang may s& cho ning suat cao, thoi gian thi cong
ngan, tinh co giéi cao. Néu thi cong theo phuong phap nay thi ¢6 wu diém ndi
bat 1a rat ngan thoi gian thi cong, bao dam k¥ thuat ma tiét kiém duoc nhan
luc.

Pai mong cao 0,8(m); giang méng cao 0,4(m).

Nhu véy sé& tién hanh d6 bétong 1 dot cao 0,8(m) t6i 10p gidng.




LAP DAT DOT 2 ‘ DAT TON NEN
+0.000 %1
% . e _
0450, \ A
- i DO BT B0T ZO
B o= | Z
N |
s = o~ 1
=g & /DO BT DJT 1 p0 BT BT 1
S o\ //ji;// ERUOROREN ]
-850, | o) S%N X ‘ FXF o

%%%%%%%%%%%
\
[300] 1000 |300]

* A * A

LAP DAT DOT 1
j 700

PHAN DOT THI CONG BE TONG MONG

3.2.2.3. Lua chon may thi cong thi cong bé tong

a. Chon may bom bé tong

Bé rong mit bang mong co kich thude (10,3x59,05)m nén dé bé tong dén
mong xa nhat ta bd tri may bom dat tai vi tri 1/3 va 2/3 chiéu dai va do bé
tong doc cong trinh. Chon mdy bom Putzmeister M43.

Badng thong ké thong sé kj thudt mday Putzmeister M43

Cu ly van Chi€u cao .
. Luu lugng . Cd hat . Cong
Ky hiéu ap luc chuyén .| bom bang .
) Qmax ) cho phép . suat
may 3 Kg/cm max(m) ong
(m?/h) (mm) o kw
Ngang | bung VoI voi (m)
NCP
60 11,2 | 414 | 39,1 50 21,1 45
700 - IS

Tinh s6 gio: bom bé tong méng:

Khdéi lugng bé tdng phan mong cong trinh 13 83,42 (m®). Cy ly 16n nhét theo

phuong ngang : 10,3 (m)

S6 gio bom can thiét:

83,42

0x0

=2,31(h)

Trong doé: 0,6 1a hi¢u suét lam viéc cua may bom, thong thuong (0,6 - 0,7)

Du dinh thi cong trong 1 ngay, do c6 ké dén thoi gian chd bé tong, thoi

gian kiém tra cic thong s6 bé tong trudc khi cho phép d6, b tri to doi thi
cong bé tong hop 1y,...

b. Chon xe vdn chuyén bé téng



Phuong ti¢én van chuyén vira bé tong chon 6 t6 ¢ thung tron cac thong so

nhu sau:
Bang thong ké thong so ky thudt 6 to Kamaz-5511
Dung
Dung i . . . L .| Trong
] A tich Cong | Toc dd |Po cao do | Thoi gian do .
tich Otd . . . o luong khi
. thung |suat dong| quay | phoiliéu | bétébngra | = =
thung CO SO ] . ] c6 bé tdng
3 nude | co (W) |(v/phat) | vao (m) | tmin (phut) ,
tron (m”) 3 (tan)
(m’)
Kamaz
6 0,75 40 9-14,5 3,5 10 21,85
- 5511

o

j@:}

©6

O 6 vdn chuyén bé tong Kamaz-5511

Tinh so xe van chuyén bé tong:

ap dung cong thirc: n= %(% + Tj

n: La sd xe van chuyén.
V: Thé tich bé tong mdi xe, V = 6(m°).

L: Poan dudng van chuyén tir nha may bé tong téi cong trinh, L =

15(km).

S: Tdc @6 xe, S = 20(km/h).

T: Thoi gian gian doan, T = 10(phut/h).

Q: ning suat may bom, Q = 36(m°/h).

6

_36 15 10
20 60

j 5,5 (xe)

Chon 6 xe dé phuc vu cong tac bé tong dai va gidng mong

Sb chuyén xe can thiét dé d6 bé tong 1a:

c. Chon mdy dam

83,42

=14 (chuyén).




Théng s6 kj thudt ciia mdy dam bé tong

Cac thong $6 Don vi tinh Gia tri
Thoi gian dam bé tong giay 30
Ban kinh tac dung cm 20 - 35
Chiéu sau 16p dam cm 20 - 40
Theo dién tich dugc dam m?/h 20
Theo khéi luong bé tong m°/h 6




3.2.3. Tinh toan c6p pha méng, giing méng
3.2.3.1. Lwa chon phuwong an cop pha méng, giing méng
a. Yéu cau ky thudt doi véi cop pha
- Coffa, da gido phai duoc thiét ké va thi cong dam bao d6 cimg, 6n dinh, dé
thao 1ap khong gay kho khan cho viée dit co thé, d6 va ddm BT.
- Coffa phai duoc ghép kin, khit dé khong 1am mét nudc xi ming, bao vé cho
bé tong mai d6 dudi tic dong cua thoi tiét.
- Coffa khi tiép xuc véi bé tong can dugc chdng dinh.
- Tru chéng cta da gido phai dit vilg chic trén nén cimg khong bi truot va
khong bi bién dang khi chju tai trong trong qua trinh thi cong.
- Khi 1ap dung coffa da gido dugc sai sé cho phép theo quy pham.
b. Phwrong dn chon cép pha hoan toan bang thép
* Uu diém:
- C6 tinh “van nang”, duoc lap ghép cho cac dbi tuong két cau khac nhau:
mong khoi 16n, san , dAm, cot, bé. ..
- Trong lugng cac van nho, tim ning nhat khoang 16 kg , thich hop cho viéc
van chuyén lip, thio bang thi cong.
- Hé s6 luan chuyén 16n do d6 s& giam duoc chi phi van khuon sau mot thoi
gian st dung.
* Nhueoe diém:
- Vi cbp pha thép duoc san xuat dong loat theo kich thudc dic trung nén khi
gip cac két cau kién trc phuc tap thi khong thé hti cong duoc.
- Van khudn kim loai gia thanh cao do vay ta phai ting s6 lan luan chuyén dé
giam di gia thanh chung.
Két luan
Tt nhitng phan tich trén va dya vao dic diém cong trinh va don vi thi cong
chon van khuon kim loai 13 hop 1i nhét:
- Cong trinh nam trong thanh phd. Co6 nhiéu cong trinh thi cong song song nén
van khuon c6 s 1an luan chuyén cao dé giam gia thanh. Dé dam bao cho bé
tong dat chat luong cao thi hé cay chdng van khudn phai dam bao do ctng, 6n

dinh cao



- Pay nhanh tién d6 thi cong, lip dung nhanh chéng, anh hudng truc tiép toi
tién do. Vi vay van khuon cdt ché)ng can c6 tinh dinh hinh.
- Vi vay viéc str dung van khudn kim loai két hop van khuon gb cho nhiing vi
tri van khuon kim loai khong thé thi céng duoc 1 hop 1i va thoa man cac yéu
cau dat ra.
- Chon van khuon thép dinh hinh dugc lién két v6i nhau bﬁng khao chitr U
thong qua céc 16 trén cac suon.
Cép pha kim loai do cong ty NITETSU cta Nhat Ban ché tao.

+ B0 van khuén bao gém:

Céac tAm khuon chinh;

Céc tam goc (trong va ngoai);

Cac tim van khuén nay duogc ché tao béng ton, c6 suon doc va suon

ngang day 3(mm), mat khuén day 2(mm).

Céc phu kién lién két : moc kep chit U, chét chir L.

Thanh chéng kim loai.

Cac dic tinh k¥ thuat cta tim cop pha dugc néu trong bang sau:

o /] o o/ o o/] o o/ o
% 74 7/
o /] o o/ o o/] o o/ o
7/ 7

o | o o | o o |

Bang ddc tinh kj thudt ciia tdm cép pha phdng

Rong Dai Cao Momen quan Momen khang

(mm) (mm) (mm) tinh (cm?) ubn (cm®)
300 1800 55 28.46 6.55
300 1500 55 28.46 6.55
300 1200 55 28.46 6.55
220 1200 55 22.58 4.57
200 1500 55 20.02 4.42
200 1200 55 20.02 4.42
200 900 55 17.63 4.42
150 900 55 17.63 4.3
150 750 55 17.63 4.3
100 600 55 15.68 4.08




Bang ddc tinh ky thudt tam khudn géc trong

Kiéu Rong (mm) Dai (mm)
75x75 1500
65x65 1200
35x35 900
1800
J@NWWN@ 150x150 1500
1200
100x150 900
75
Badng ddc tinh ky thudt tam khuén géc ngoai
Kiéu Rong (mm) Dai (mm)
1800
1500
° 100x100 1200
J 900
150x150 260
600

3.2.3.2. Tinh toan cop pha méng
a. Tinh toan van khuén mong

* Sor do tinh todn:

tt

tt LQ

4 %O
x | 1

So do tinh van khuén dai méng




*T6 hop van khudn:
St dung van khuén tiét dién 55x200x1200 1a tdm chinh c6 W = 4,42 (cm®),

t6 hop theo phuong dimg.

Chon xa sudn ngang tiét dién 8x8 cm, suon ding tiét dién 8x8 cm.

* Tai trong tac dung:

He 50 qtc qtt
STT Tén tai trong Cong thuce Vuot tai
n | kG/m* |kG/m*
1 | ap luc bé tong méi dd 0. = y.H =2500% 0,7 1,3 | 1750 | 2275
2 | Tai trong do dam bé tong | 0.° = 200 kG/m* 1,3 200 | 260
3 | Taitrong do do bétong | gs° = 400 kG/m* 1,3 400 | 520
4 | Tong tai trong q = 0; + max(qy, o) 2150 | 2795
* Tinh todn theo diéu kién chiu luc ciia cép pha:
- Téi trong tinh toan tac dung Ién mot 1m dai cua van khudn la:
0o = " x b = 2795x0,2 = 559(kG/m)
-M6 men 16n nhét trong van khuén la:
M_ = G Xla’ <RW.y
R: Cudng do van khuon kim loai, R=2100 (daN/m?).
y=0,9: H¢ s6 diéu kién lam viéc cua thép.
- Khoang cach gitra cac thanh suon ngang la:
< \/S.R.W.;/ _ \/8>< 2100x4,42x0,9 _ 100,34(cm)
q," 5,59

* Kiém tra do vong cua van khuon:

Do vong f dugc tinh theo cong thirc : f =

Chon 1y, = 80(cm) (bang v&i chiéu cao moéng).

th4
*Tsn

5.9

384.E.J
Vi thép ta co: E = 2,1.10%(daN/ecm?); J = 20,02(cm*)
0p° = 9 x b = 2150 x0,2 = 430(daN/m)




B 5x4,3x80*
384x2,1.10° x 20,02

[f]= -~ 1= x80=0,2(cm)
400 400

=0,0545(cm) <

Thoa man diéu kién bién dang, viy khoang cach giita cac suon ngang lg=
80(cm) dam bao.
b. Tinh todn da ngang cop pha méng
Gia thiét da ngang c6 tiét dién 8x8 cm.
* So do tinh todn:
Tinh toan da ngang nhu mot dim lién tuc nhiéu nhip va nhan céc da dimg

lam goi tua:

=N N N
A\J//i\J/i\J/i\L/&

| L | L | L | L \

* Tai trong tac dung:
Tai trong phan bd trén chiéu dai suon ngang:

4% = g xlg, = 2795 x 0,8 = 2236(kG/m)

0% = g xlg, = 2150 x 0,8= 1720(KG/m)

* Tinh todn theo diéu kién chiu luc cua suon ngang:

M6 men 16n nhét & nhip:

1t |2

M =9 d L W
=2 < o]
Trong do:

[c], =150kG/ em?: g suat giéi han cua gd.

2

W: M6 men khang udn cua suon ngang, W = 8': = 85,33(cm?)




10.[o], W
L < [o], W _ /10.150.85,33:75’66(%)
q., 22,36

Chon khoang cach gitra cac suon dung lgg = 60(cm).

*Kiém tra theo diéu kién do vong:

_ qtcdnlsj4
128E.J
Vi gb co:
E: M6 dun dan hoi, E = 1,1.10°(kG/cm?)
3
J: md men quan tinh J= bh _s8& =341,33(cm”)
12 12
17,2x 60 | 60
= ! =0,04638 s = 2 - .
128x1,1.10° x341,33 (em) <I1=206 = 200 215

Vay kich thudc suon ngang chon 8x8 cm la dam bao.
c. Tinh todn swon ditng dé cép pha mong

- Coi suon dimg nhu dam gbi tai vi tri cdy chong xién chiu luc tap trung do
suon ngang truyén vao.

- Chon sudn ding bang gd nhém V. Dung 2 ciy chdng xién dé chéng suon
dtng O tai vi tri c6 sudn ngang. Do d6 suon ding khong chiu uén — kich
thudce suon dung chon theo cAu tao: bxh = 8x8cm.

3.2.3.3. Tinh toan cop pha giing méng
a. Tinh toan cop pha
Kich thudc giang mong 16n nhét 1a (220x600)mm.
Dbi véi cbp pha gidng ta chi cin ghép 2 bén thanh, day giang di c6
bétdng I6t.

Chon c6p pha thanh 1a cac loai c6 kich thudc khac nhau ghép hdn hop vi ¢o
chiéu dai giang khac nhau. Cop pha giang khai trién theo phuwong ngang.

Theo chiéu cao thanh gidng ta chon 2 tim (300x1200x55) cho mdi bén,
xép nam ngang theo chiéu dai giang mong.
Trong qué trinh thi cong van khudén néu c¢6 chd nao thiéu hyt ta ding cac

miéng go dé chen vao cho kin khit.
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VAN KHUON GIANG MONG TL: 1/25

* S0 dd tinh:

220

Wi ssis

R S
BRI RO RE RO KK XE

100,220 1100

MAT CAT 3 — 3 TL: 1/25

Cop pha thanh gidng dugc tinh nhu dam lién tuc nhidu nhip nhan thanh

nep dimg 1am gbi tua.
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So db tinh toan cp pha giang mong

* Tai trong tac dung:

Tai trong tac dung 1én cdp pha duoc thé hién trong bang sau:

tc

tt

_ Hé s vuottai| ¢ g
STT Tén tai trong Cong thuc ) )
n (kG/m?) ((kG/m?)
1 | 4plyc BT méido |af =v.H=2500x0,6 1,3 1500 | 1950
2 |Taitrong do ddm BT | ¢ =20aQkG/n?) 1,3 200 260
3 | Taitrong do d6 BT | ¢ =40akG/nt) 1,3 400 520
4 Téng tai trong g= ¢’ +maxg;’;dy) 1900 2470

* Tinh todan cép pha theo kha nang chiu luc

- Tai trong tinh todn tac dung 1én mot 1m dai ciia van khuon la:
0o =" x b =2470 x 0,6 = 1482 (kG/m)

-M6 men 16n nhat trong van khuon la:




tt |2

= M < R.W.)/
10

R: Cudng do van khudn kim loai, R=2100 (daN/m?).
y=0,9: H¢ sb diéu kién lam viéc cua thép.

W : M6 men khang udn ctia van khuon.

W = Wao + Wao = 2. 6,55 = 13,1 cm”’.

- Khoang cach gitra cac thanh sudon ngang la:

< 1O.R.}t/V.7/ _ \/10x2100x13,12x 09 _ 129,25(cm)
a, 148210
Chon lg, = 60(cm) .
* Kiém tra d¢ vong ciia van khudn:
qtc I 4
Do vong f dugc tinh theo cong thirc : f = —2
128E.J
V6i thép ta co: E = 2,1.10%(daN/cm?);
J=J3o + Jao = 2. 28,46 = 56,92 cm*.
0 = g x b = 1900 x 0,6 = 1140 (KG/m)
4
- ALXED 4 5097 (em)< [f]= £ =2 ~015(cm)
128x%2,1.10° x 56,92 400 400
Thoéa mén diéu kién bién dang, do d6 khoang cach giira cac sudn ngang lg,=

60(cm) dam bao.
b. Tinh kich thwdc swon dirng va khoang cach swon ngang

* Chon kich thudc swon dung:

Chon sudn ding bang gd nhém V, kich thude: 8x8cm

Chon khoang céch gitta cac suon ngang theo diéu kién

bén ctia suon dung: coi suon dung nhu dam don gian co

3
o

€

nhip 1a cac khoang cach gitta cac suon ngang (Ig,).

Tai trong tac dung vao swon dung:

ql, =qt.L, =2470x0,6 =1482(kG / m)

Momen 16n nhat trén nhip:




—_ Nlmax_ 6 qnlsn —
Omax = W _8bh’ <[oc] =150 kG/cm?

2 2
jlsng\/S.[G]-b.h :\/8><150><8><8 ~83,12(cm)

64" 614,82
Chon khoang cach gitra cac suon ngang lg, = 60(cm)
Kiém tra dj vong ciia thanh swon ditng theo cong thirc:

cy| 4
54 .Lsn<[f]:L

- 384EJ 400
2 b.h®_8.8° A
Vi gd tacéo E=11.10°(kG/cm?); J= =15 =341,33(cm?)
g% =q°.L_, =1900x0,6 =1140(kG / m)
5x11, 4x 60 l, _ 60
= ’ =0,0307 = la o OV _
384x1,1.10°x 341,33 (em) <11 =756 = 200~ O13Cm):

Thoa man diéu kién bién dang,do d6 khoang cach giita cic suon ngang bang

L., =60(cm) l1a dam bao.

* Tinh kich thwéc swon ngang

- Coi sudn ngang nhu dam gdi tai vi tri cdy chéng xién chiu lyc tap trung do
suon ding truyén vao.

- Chon sudn ngang bang gd nhom V. Dung cdy chdng xién dé chong suon
ngang & tai vi tri 6 suon ding. Do d6 suon ngang khong chiu uén = kich

thude suon ngang chon theo ciu tao: (bxh)=(8x8)cm.

3.2.3.4. Tinh toan cop pha c6 mong
Kich thudc van khudn co6 méng dién hinh 13 (220x500) mm
Chiéu cao c6 mong: 0,5 + 0,45 = 0,95 (m).
+ So do tinh
Xem van khuon co mong lam viéc nhu mot dam lién tuc chiu tai trong tac
dong phan bd déu va duoc ké 1én cac gdi tua 13 cac gong cot. Vay tinh toan
van khuon co cot 1a tinh toan khoang cach giita cac gong cot.

- Xac dinh tai trong.



tc it

STT | Tén tai trong Cong thirc n (kG/ 2) (kG/ 2)
m m

g, =v.H

1,3 1750 2275
=2500.0,7

1 | 4p luc bétong d6

Tai trong do d6 bétdon tc _ 2
airc g g g, =200kG/ m 13 200 260
bang bom

g, = 200kG/ m?

3 | Tai trong do ddm béténg 1,3 200 260

4 Tong tai trong q= g, + max(q,;qd,) 1950 2535

]
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* Tinh toan theo diéu kién kha nang chiu luc cho van khuon
(220x1200x55)mm:
- Téi trong tinh toan, tiéu chuén tac dung 1én 1 tam van khuén 1a:
o =q".b=2535.0,22=557,7(kG/m)
g° =q°.b=1950.0,22 = 429(kG/ m)

- M6 men 16n nhat trong van khudn 12:

tt.|2
M =D cpaw

Trong do:
+ R: Cuong do cia van khuon kim loai R = 2100 (kG/cm®)

+ v=0,9: hé s6 dieu ki¢n lam vi¢c



+W:M06 men khang udn ctia van khuon, ta c6 Wyy0=4,57 cm?®

10.R.W.y 10.2100.6,55.0,9
= | < =
g d, 5577

=124,45(cm)

BG tri gong giita ¢6 méng, chon: ly =475 cm.

* Kiém tra theo diéu kién bién dang:

_ %y <[f]= :
128.EJ 4
Véi thép ta co: E = 2,1.10° kG/em?; tAm 220 ¢6 J = 21,02 cm®
: |
- ABANS g o039 < [f]=—2 =212 _g 11875
128.2,1.10°.21,02 400 400

Vay khoang cach gitra cac gong Iy = 47,5 cm la dam bao.
3.2.4. Bién phap gia cong va lip dung van khuén méng, giang méng

-Van khuon dai coc duoc ché tao sén thanh tung modun theo tirng mat bén
moéng ving chic theo thiét ké & bén ngoai hé méng.

~Dung can cau, két hop véi thi cong dé dwa van khuén téi vi tri cia timg
dai.

~Khi cau lap cha y nang ha van khudén nhe nhang, tranh va cham manh gay
bién dang cho van khuon.

~Cian ctr vao moc trac dac trén mat dat , cang day ldy tim va hinh bao chu vi
cua tung dai.

—Ghép van thanh hdp

—-Xac dinh trung diém cac canh van khuon, qua cac trung diém do dong 2
thuéc gd vuong goc véi nhau tha doi theo diy cing xac dinh tim cot sao
cho cac canh thudc di qua cac trung diém trung véi diém dong cta doi

~C6 dinh céc tim van khudn véi nhau theo ding vi tri thiét ké bﬁng coc ctr,
neo va cdy chdng.

~Kiém tra chat lugng bé mit va 6n dinh ctia van khudn.

~Dung may thuy binh hay may kinh vi, thuéc ,day doi dé do lai kich thuéc,
cao do cua cac dai.

~Kiém tra tim va cao trinh dam bao khong vuot qua sai s6 cho phép.

- Khi van khuon da lap dung xong, phai tién hanh kiém tra va nghiém thu

theo cac diém sau:



+ P06 chinh xac ctia van khuon so voi thiét ké
+ D¢ chinh x4c ctia cac bu 16ng neo va cac bd phan lip dit sin cing van
khuon.
+ Do chat, kin khit gilra cac tam véan khuon va gitra van khuon voi mat nén.
+ D3§ viing chic ctia van khudn, nhét 13 & cac chd ndi.
3.2. 5. Bién phap gia cong va lip dung cot thép
a. Gia céng cot thép

- Gia cong c6t thép phai dugc tién hanh & khu vuc riéng, xung quanh cé rao
chan va bién béo.

- Cat,ubn,kéo cbt thép phai dung nhiing thiét bi chuyén dung, phai c6 bién
phap ngin ngira thép vang khi cat c6t thép co doan dai hon hoic bang 0,3
m.

- Ban gia cong cbt thép phai dugc cb dinh chac chan, néu ban gia cong cot
thép co cong nhan 1am viéc ¢ hai gia thi ¢ gilta phai c¢6 ludi thép bao vé
cao it nhat 1a 1(m). Cot thép da lam xong phai dé dung chd quy dinh.

- Khi nin thang c6t thép tron cudn bang may phai che chin bao hiém & truc
cudn trudc khi mé may ,ham dong co khi dua dau ndi thép vao truc cudn.

- Khi gia cong cdt thép va 1am sach ri phai trang bi day da phuong tién bao
vé€ ca nhan cho cong nhan.

- Khéng dung kéo tay khi cit thanh thép thanh cac mau ngan hon 30 cm.

- Trudc khi chuyén nhiing tim luéi khung cbt thép dén vi tri lap dat phai
kiém tra cac mdi han, nat budc .Khi cit bo nhimg phan mép thira & trén cao
cong nhan phai deo day an toan, bén dudi phai c6 bién bao . Khi han cdt
thép cho can tuan theo chit ché quy dinh ciia quy pham .

- Budc cbt thép phai dung dung cu chuyén dung, cdm budc bang tay thép
trong thiét ké .

- Néi thép : viéc nbi budc (chong 1én nhau) ddi vai cac loai cong trinh dugc
thue hién theo quy dinh cia thiét ké. Khong nbi ¢ chd chiu lyc 16n va chd
ubn cong. Trong 1 mit cat ngang cua tiét dién ngang khong quéa 25% tong
dién tich cta cbt thép chiu luc ddi vai thép tron tron va khong qua 50% doi

vai thép co go.



Viéc ndi budce phai thoda min yéu cau: Chiéu dai ndi theo quy dinh cua
thiét ké, dung day thép mém d = 1(mm) dé ndi, can budc & 3 vi tri: giita va
2 déu.
b. Lip dung cét thép
- Sau khi d6 bé tong 16t mong khoang 2 ngay ta tién hanh dat cbt thép dai
mong
- Cét thép dai duoc gia cong thanh ludi theo thiét ké va dugc xép gan miéng
hao moéng. Cac ludi thép nay dugc can truc thap cau xudng vi tri dai mong.
Cong nhan sé& diéu chinh cho ludi thép dit dung vi tri ctia nd trong dai.
3.2.6. Nghiém thu truée khi do bé tong
Sau khi d3 1ap dit cot thép vao cong trinh, trude khi tién hanh d6 bé tong tién
hanh kiém tra va nghiém thu thép theo cac phan sau:
+ Hinh dang, kich thudc, quy cach ctia cdt thép.
+ Vi tri ctia c6t thép trong tirng két ciu.
+ Su 6n dinh va bén chic cta cot thép, chat luong cac mbi ndi thép.
+ S0 luong va chat lugng cac tam ké lam dém giita c6t thép va van khuon.
3.2.7. Cong tac bétdong mong va giing méng
a. Cong tdc chudn bj
- Chi duoc phép db bé tong khi cdt thép, cbt pha va da gido da duoc thi cong
dung thiét ké, duoc hoi dong nghiém thu ky bién ban va cho phép d6 bé
tong
- Chuan bi dﬁydﬁ cac loai may moéc va dung cu phuc do bé tong,phai kiém tra
su hoat dong ctia cac loai may thi cong
b. Nguyén tic dé
- Chiéu cao roi tu do khong dugc qua 1,5(m) dé tranh phan tang, khi chiéu
cao 16n hon 1,5m can sir dung ong voi hay mang nghiéng,md ctra do bé
tong.
- Do tir xa vao gan.
-V6i cac khéi 10n ta d6 thanh nhiéu 16p.
C. Bién phdp dé bé tong mong
Sau khi kiém tra xong thi bat ddu d6 bétong dai coc co chiéu day bétong 16n

nén phan d6 nhiéu 16p, mdi 16p day tir 20-30(cm). Dung bétdng bom tryc tiép



vao dai coc. Cong nhan tha dam dui xubng dam bétong, thoi gian dam tai

moi vi tri 14 25s.

* K thudt do dam bétong:

- Trude hét dadm bétong la dé bétong dac chic, déng nhét tao diéu kién cho

béténg bam chic vao cdt thép.

- D6i voi dam dui:

+ Khi ddm chay ¢am dé vudng goc v4i mat bétong.
+ Pam 10p sau cim vao 16p trudc 5(cm).
+ Thoi gian dam tai 1 vi trf tir 15 - 30 gidy.
+ Cho may chay truéc khi ha ¢ddm va rit dam ra khoi bétong méi dugc tit
may.
+ Khoang céch gitta hai 1an dam < 1,5r.
+ Vi tri ddm cach van khuon 1a 2d <1< 1,5r.
3.2.8. Bao dudng bé tong

- Cong trinh thi cong tai Lao Cai thudc ving I-A theo ban d6 phan ving khi
hau bdo dudng bé tong, thi cong vao kho nén thoi gian bao dudng bé tong
tbi thiéu phai 3 ngay.

- Lan dau tién tudi nude cho bé tong 14 sau 4h khi d6 bé tong. Hai ngay dau
ctr sau 2 tiéng dong hd tudi nudc mot 1an. Nhing ngay sau dé ct 3 -10
tiéng tudi nude 1 1an tuy theo diéu kién thoi tiét.

3.2.9. Thao d& van khuén méng

- Van khudn thanh méng sau khi d6 bé tong 1 - 1,5 ngay khi ma bé tong dat
cuong d6 25(kG/cm®) thi tién hanh thio d& van khuon thanh moéng. Viéc
thao d& tién hanh nguoc véi khi lap dung, co nghia cai ndo lap sau thao
trudc con cai ndo lap trude thi thao sau.

- Khi thao van khuon phai c6 bién phap tranh va cham hodc chan dong lam
héng mdt ngoai hoac siit mé cac canh goc cua bé tong va phai ddm bao cho

van khuon khong bi hu hong.



B. THI CONG PHAN THAN
(Thi cong cét ting 4, dam, san ting 5)

1. Giai phap cong nghé
1.1. Van khuén, ciy chéng
St dung gido PAL do hing Hoa Phat ché tao.
* Uu diém cua gido PAL:
- Gido PAL 13 mot chan chdng van ning bao dam an toan va kinh té.
- Gido PAL c6 thé st dung thich hop cho moi cong trinh x4y dung voi nhiing
két cAu nang dat ¢ do cao 16n.
*Cdu tao gido PAL:
- Gido PAL dugc thiét ké trén co s& mot khung tam giac duoc lap dung theo
kiéu tam giac hoic tir gidc cung cac phu kién kém theo nhu:
+ Phan khung tam giéc tiéu chuan.
+ Thanh giang chéo va giang ngang.
+ Kich chan ¢t va dau cot.
+ Khép ndi khung.
+ Chét giit khop noi.
* Trinh tw ldp dung:
- Pat bo kich (gom dé va kich),lién két cac bo kich v6i nhau bang giang nam
ngang va giang chéo.
- Lép khung tam giac vao tung b kich, diéu chinh cac bo phan cudi cua
khung tam giéc tiép xtc véi dai b¢ canh.
- Lap tiép cac thanh ndm ngang va giang chéo.
- Long khop ndi va 1am chat ching bang chét gitr. Sau d6 chdng thém mot
khung phu lén trén.
- Lap céc kich d& phia trén.
Toan bo hé théng cia gia d& khung tam giac sau khi lap dung xong cé thé
diéu chinh chiéu cao nho hé kich dudi trong khoang tir 0 dén 750 mm.

* Trong khi ldp dung chdn chong gido PAL cdn chii y nhitng diém sau:



- Lip cac thanh giang ngang theo hai phuong vudng goc va chéng chuyén vi

bang giang chéo. Trong khi dung lip khong duoc thay thé cac bo phan va

phu kién cua gido bang cac do vat khac.

* Chon cdy chong

1500

1800+3300

l 1200

gi, o mnh khai

Cdu tao khung gido thép

[T

l T M
+

| enex

Str dung cdy chong don kim loai LENEX. Duya vao chiéu dai va strc chiu tai

ta chon cay chong V ctia hang LENEX c6 cac théng sd sau:

Théng sé vé cdy chong V ciia hang LENEX

.+ ... | Chiéudai | Succhiu | Suc chiu
Chicu dai o . . Trong
L max Lmin , doan diéu | ta1 max tal max
ong trén ] ] lugng
(mm) (mm) chinh khi Lyin Khi Liax
(mm) (kG)
(mm) (kG) (kG)
3300 1800 1800 120 2200 1700 12,3

1.1.2. Phuwong an st dung van khuon

a. Muc tiéeu:

- bat dugc mtrc d luan chuyén van khudn tot.

b. Bién phap:

- Str dung bién phap thi cong van khuén hai ting rudi (2,5 tang) c6 ndi dung

nhu sau:

+ B tri hé cdy chong va van khudn hoan chinh cho 2 tang (chéng dot 1),

san k& dudi thao van khuon sém (bé tong chua du cudng do thiét ké)




nén phai tién hanh chéng lai (v6i khoang cach chéng lai - gido chéng
lai).
+ Cac cot chong lai 14 nhimg thanh chéng thép co thé ty diéu chinh chiéu
cao, ¢ thé bd tri cac hé giang ngang va doc theo hai phuong.
1.2. Giai phap tong thé thi cong bé tong
1.2.1. Thi cong bé tong cot
a. Khéi lwong bé téng cét cho 1 tang (tang 4)

Badng khoi lieong bé tong cét tang 4

Kich thudc o Khéi luong
(0)
STT Cot Rong | Dai | Cao bé tong
lwong
m m m m3

1 C1 022 | 022 | 355 | 16 2.75

2 C2 022 | 04 | 32 16 4.50

3 C3 0.22 0.4 3.2 16 4.50
Téng 48 11.75

b. Phuong tién van chuyén bé tong
Vi khéi lwong bé tong cot tAng 4 can d6 nhé (11.75 m® ) ta chon phwong an
d6 bé tong thi cong.
c. Phuong tién van chuyén nhan cong, cdac vdt liéu roi, van khuon, cot thép
Chon may van thang:
Van thing dugc st dung dé van chuyén cao. Sir dung 1van thing 16ng va 1
van thang tai.
- Viin thing long:
Van thing 16ng sir dung loai MGP-1000-110, c6 cac thong sb sau:
+ Strc nang 1(T)
+ Cong suat dong co 22(kW)
+ D0 cao nang 110(m)
+ Tam véi R = 1,5(m)
+ Chiéu dai san cabin 1,9(m)
+ Trong lugng may: 36(T)
+ Van téc nang: 38(m/phut)



- Vén thang tai:

Van thang tai st dung loai sir dung van thang
PGX- 800 - 16, c6 cac thong sb sau:

+ Strc nang 800(kG ).
+ Cong suét dong co 3,1(kW).
+ DJ cao nang 50(m).
+ Chiéu dai san van tai 1,5.
+ Tam véi R = 1,3(m).
+ Trong lugng may: 18,7(T).
+ Van toc nang: 16(m/pht).
1.2.2. Thi cong bé tong dim san
a. Khéi lwong bé téng dam san cho 1 tang (tang 5)

Bdng khoi lwong bé téng dam tang 5

) Khéi luong
Kich thudce (m) o
. bé tong
STT Dam i
Tong 3
Rong Cao N m
chiéu dai
1 | DI (truc A) 0.22 0.25 55.72 3.065
2 | D2 (truc B) 0.22 0.25 55.72 3.065
3 | D3 (truc C) 0.22 0.25 55.72 3.065
4 | D4 (dam phuy) 0.22 0.20 47.76 2.10
5 | D5 (khung AB) 0.22 0.25 43.04 2.367
6 | D6 (khung BC) 0.22 0.60 120.0 15.84
7 | D7 (cau thang) 0.22 0.60 7.960 1.050
Tong 32.172

Dién tich san tang 5: 10,3. 58,8 - 2. 5,3. 4,2 = 561,12 (m°)

Chiéu day san: 0,1 (m).

Khéi lugng bétong san ting 5: 561,12. 0,1 = 56,112 (m®)

Téng khoi lwong bé tong dam san tang 5:

32,172 + 56,112 = 88,284 (m°)

b. Phuong tién vin chuyén




bé tong dam, san ta dung phuong an str dung bé tong thuong pham dung may

bom bé tong.

c. Lwa chon may bom bé tong

Chon méay bom Putzmeister M43 c6 cac thong s k¥ thuat d trinh bay ¢ muc

"Thi c6ng phan ngam".
Badng thong ké thong sé kj thudt mday Putzmeister M43
Cy ly van Chiéu cao R
_ Luu luong . Cd hat . Cong
Ky hi¢u ap luc chuyén | bom bang .
) Qmax ) cho phép . suat
may 2 Kg/cm max(m) ong
(m?/h) (mm) o kw
Ngang | bang VoI voi (M)
Putzmeister
60 112 | 414 | 39,1 50 21,1 45
M43

Tinh s6 gio bom bé tong dam san:
Khéi lugng bé tong 1a 88,284 (m°).

S6 gio bom can thiét:

88,284

0x0,4

-367(h)

Trong d6: 0,4 13 hiéu suat 1am viéc ciia may bom, thong thuong (0.4 - 0,6)

Luwa chon va tinh toan so xe cho bé tong

Chon xe chd bé tong c6 thung tron ma hiéu SB-92B ¢6 cac thong sé k¥ thuat

da trinh bay ¢ muc "Thi cong phan ngam".

* Tinh 50 xe van chuyén bé tong

S6 xe van chuyén: n= h(k + Tj
V \S

Vi, V: Thé tich bé tong mdi xe V = 6(m”)

L: Poan duong van chuyén tir nha may bé tong t6i cong trinh 1a L =
15(km)

S: Toc d6 xe S = 20(km/h)

T: Thot gian gidn doan T = 10(phut/h)
Q: Niang suat may bom Q = 0,4.60=24(m*/h)

= N=

24( 15 10

6120 60

j 3,67 (xe)

Chon 4 xe dé phuc vu cong tac bé tong dim san tang 5.




Sb chuyén xe can thiét dé db bé tong dam san tang 5 la:
N =% =14,7 chuyén. Lay 15 chuyén.
2. Tinh toan van khudn ciy chong cho cong trinh
2.1. Tinh toan van khuén, ciy chong xién cho cot
2.1.1. Cau tao van khudn cot
2.1.2. So' @0 tinh toan
* T6 hop cop pha cét.
Chiéu cao cot ting 4 12 3,9 m
Cot ndam duéi ddm cao 0,35 m = Chiéu cao cot tinh toan 1a 3,55 m.

Cot ndm dudi ddm cao 0,7 m = Chiéu cao cdt tinh toan 1a 3,2 m.

Bang t0 hop cbp pha cot:
Cot tiét dién (220x400)mm
Cop pha dung Cop pha goc ngoai
Canh 220mm Canh 500mm dé lién két 4 goc canh cot
4 tam (220x1500x55) | 8 tam (200x1500x55) 8 tam (100x100x1500)
Cot tiét dién (220x220)mm
Cop pha dung Cop pha goc ngoai
Canh 220mm Canh 220mm dé lién két 4 goc canh cot
4 tam (220x1500x55) | 4 tam (220x1500x55) 8 tam (100x100x1500)

Nhitng doan thiéu hut ta dung gd chén dé dam bao khong 1am mét nudc xi
ming khi do bé tong.
Ta tinh toan cbp pha cho cot (220x400) mm.
* So do tinh
Cop pha cot tinh toan nhu mot ddm lién tuc nhiéu nhip nhan céc gong lam

gbi tya. Ta c6 so d6 tinh nhu hinh vé:




e —q
= U
(L/g =
- —
‘i' | 3 <]l
2.1.3. Tai trong tac dung
Hé Sé tc tt
STT Tén tai trong Cong thurc Vuot tai q f
n kG/m® | kG/m*
1 |ap luc bé tong dd 0. =y . H =2500. 0,7 1,3 | 1750 | 2275
2 [Tai trong do dam bé tong  |g.° = 200 kG/m* 1,3 200 260
Téi trong do do bé tong thu| ,
3| 05° = 200 KG/m 1,3 200 260
cong
4 |Tong tai trong q = g + max(qy, 9s) 1950 | 2535
2.1.4. Tinh toan theo diéu kién chiu ap luc
Kiém tra cho 1 tAm van khuén kich thude (55x220x1500):
0o =q". b =2535x0,22 = 557,7 (kG/m)
M6 men 16n nhét trong van khuon 1a:
t X I 2
= b % o RW.y
10
Khoang cach gitra cac thanh suon ngang la:
L < 10.R.}tN.y/ _ \/10>< 2100x4,57x0,9 _,, 4,45(cm)
a, 5,577

Chon 1y = 75(cm) 1a wdc sO cta tAm van khuén 1,5(m)

2.1.5. Kiém tra theo diéu kién do vong

Do vong f dugc tinh theo cong thurc :




tcy 4
qb Ig

 128E.J
V6i thép ta co: E = 2,1.108(kG/cm?); Jop = 21,02 (cm*)
Op° =q°. b=1950 x 0,22 = 429 (kG/m)

_ 4,29x75*
128x2,1.10° x 21,02

= =0,024 (cm) <

[f]= L1l 75=0,1875(cm)
400 400
Vay cbp pha 220x1500 dam bao vé diéu kién d6 vong v6i khoang cach gong
la 75(cm).
2.1.6. Kiém tra kha niing chiu lyc ciia ciy chong xién

So do lam vigce cua cay chong xién cho van khudn cot nhu hinh vé:

—

—

—

>

A L 11

P

i
]

q hét
L

)5
i
¢

&

Do tinh toan véi van khuén cot ting 4 c6 chiéu cao H =11,7(m) > 10 (m)
— Khi tinh toan van khudn cot can ké téi anh hudng cua ap luc gio 1én hé
théng van khuén.

Tra bang ndi suy: k= 1,2 (tng v61 do cao Z =11,7 (m)).

C: Hé s6 khi dong, lay voéi gi6 dayC, =0,8; gié hit C, =0,6; tongC=1,4.
Ta co:

ap luc gi6 day la : q, =1,2x55x1,2x0,8x0,22=13,94(kG / m)

ap lyc gid hat1a : g, =1,2x55%1,2x0,6x0,22 =10,45(kG / m)

Tong tai trong tic dung 1a: g =0, +0, =13,94+10,45=24,39(kG / m)



Khi tinh toén on dinh cac cdy chéng ta chi tinh véi 50% tai trong gio tac
dung 1én cot:

q" =50% x q =50% x 24,39 =12,195(kG / m)

Chiéu 1én phwong ngang ta c6: qxH—Pxcoso=0

. p— q“ xH _ 12,195><(3,9—0,35)
cosa. cos45°

=61,22(kG) <[P] =1700kG

(o Goc nghiéng cay chong so v4i phuong ngang o = 45°)
Vay cay chdng don dam bao kha ning chiu lyc.
Str dung cay chéng don cta hing LENEX ché tao 1a dam bao.
2.2. Tinh toan van khuén, ciy chong d& dam
Co nhiéu loai dim véi kich thudc khac nhau, ta tinh cho 1 dim chinh dién
hinh dam kich thuéc 220x700 mm.

@ c©y chéng b»ng gi, o pal
@ ®ungang ® v, nkhu«n ®, y dCm

@ c© chéeng b»ng néi 10x10cm

\ \
\ \
\ \
\ \
| @ céppha®,ydCm |
| @ cépphathpnh dCm |
\ \
\ \
\ \
\ \
\ \

600
700

@ ®udéac ® v,n khu«n®, y spn

@ ®ungang ® v, n khu«n spn
v, n khu«n sun
@ sun

®udéc ® c«ppha® ydCm

2.2.1. Tinh toan cop pha thanh dam
2.2.1.1. So' d6 tinh

Chiéu cao dim tinh toan: 700 mm
Chiéu cao san: 100 mm.
= Chiéu cao thanh dam ghép cdp pha la: 700 - 100 = 600 mm.
Cép pha thanh dam tinh toan nhu mot dam lién tuc nhiéu nhip nhan cac suon
dung lam gbi tua, st dung 2 tdm van khuon 300x1200x55 ghép mdi bén
thanh dam.

Ta co6 so do tinh nhu hinh vé:
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2.2.1.2. Tai trong tac dung
He Sé tc it
STT Tén tai trong Cong thirc Vuot tai | |
n kG/m* |kG/m*
1 |ap lyc bé tong d6 q:°=v.H=2500.0,7 | 1,3 | 1750 | 2275
2 |Tai trong do dam bé téng | g, = 200 kG/m* 1,3 200 | 260
3 [Tai trong do d6 bé tong 05° = 400 KG/m® 1,3 400 | 520
4 |Tong tai trong q = 0 + max(qy, ) 2150 | 2795
2.2.1.3. Tinh toan theo diéu kién chju ap hre
Chiéu cao thanh dam ghép cop pha 1a: 700 - 100 = 600 mm.
- Téi trong tinh toan tdc dung lén mdt 0,6 m dai ciia van khuodn 1a:
9" = q" x b =2795 x 0,6 = 1677 (kG/m)
-M6 men 16n nhét trong van khuon la:
o = G 1o <RW.y
10
R: Cudng do van khuon kim loai, R=2100 (daN/m?).
»=0,9: Hé sb diéu kién 1am viéc cua thép.
W : M6 men khang udn cta van khuon.
W = Wy + Wy = 2. 6,55 = 13,1 cm®.
- Khoang cach gitra cac thanh suon ngang la:
< \/lo.R.}tN.;/ _ \/10>< 2100 x 13,_]2_>< 09 15 51(cm)
o 1677 %10

Chon I,4 = 60(cm).




2.2.1.4. Kiém tra theo diéu kién dd vong

Do vong f dugc tinh theo cong thirc : f =

tc 4

q-lg,
128E.J

Véi thép ta co: E = 2,1.10°%(daN/cm?);
J=Jgo + Jag = 2. 28,46 = 56,92 cm”,
0,° = g x b = 2150 x 0,6 = 1290 (kG/m)

12,9 % 60*

T 128x2,1.10° x 56,92

=0,0109(cm)< [f]:ﬁ )

=0,15(cm)

Vay c¢op pha 300x1200 dam bao vé diéu kién d6 vong véi khoang cach cac

suon dung 1a 60(cm).

2.2.2. Tinh toan cop pha diy dam
2.2.2.1. So d6 tinh
Kich thude dam 220x700 mm

Van khuon day dam str dung van khudn kim loai ,dung tam 220x1200 dugc

tua 1én cac thanh da gd ngang ctia hé chong day dam (da ngang ,da doc , gido

PAL). Cop pha ddy dam tinh toan nhu 1 dam lién tuc nhiéu nhip nhan cac da

ngang lam gbi tya. Ta c6 so d6 tinh nhu hinh vé:

A\J

o
[T 1] RRTRIRINARINNNY
Ldn Ldn [ Ldn L dn

Mma
s

SN
| ¥

2.2.2.2. Tai trong tac dung

AR
~ 7

=

HE s tc tt
STT Tén tai trong Cong thure Vuot tai q |
n | kG/m~ | kG/m*
Trong lugng ban than tC
1 . ) J1 =0o=39 1,1 39 43
van khuon
2 | Taitrong do ban thin |0, = veter-h=2600.0,7| 1,2 1820 2184




BTCT

3 | Tai trong do d6 bé tong 05° = 400 kG/m* 1,3 400 520
Tai trong do dam " 5

4 o 04 = 200 kG/m 1,3 200 260
Bé tong

Tai trong do nguoi va © )
5 ' Qs =250 kG/m 1,3 250 325
dung cu thi cong

6 | Tong tai trong Q=+ +0s+0s+0s 2709 | 3332

2.2.2.3. Tinh ton theo diéu kién chiu luc
0" =q". b =3332x0,22 = 733,04 (KG/m)

qb“.ldn 2
1

Mo men 16n nhat trong van khuon chon la: M <RW.y

chon —

Trong do:

R: Cudng do cua van khudn kim loai R = 2100(kG/cm®)

y = 0,9 : hé s6 diéu kién lam viéc

W: M6 men khang udn ctia van khuén W = 4,57 (cm®),

Khoéang céach gitra cac thanh suon ngang la:

L, < \/10.R.W.7 _ \/10>< 2100x 4,57 x 0,9
q," 7,3304

Chon lg, = 60(cm) 13 u6c s6 cua tAm van khuon 1,2(m).

2.2.2.4. Kiém tra theo diéu kién do vong

=108,55(cm)

g,
128E.J
Véi thép ta co: E =2,1.10%(kG/cm?); J = 21,02(cm®)
0, = g . b = 2709x0,22 = 596(kG/m)

- o 296x fo =0,0137 (cm) <
128 2,1.10° x 21,02

Do vong f dugc tinh theo cong thirc : f =

[f]_i :&xBOzO,lS(cm)

Vay van khudn 220x1200 dam bao vé diéu kién do vong v6i khoang cach da
ngang la 60(cm).
2.2.3 Tinh toan da ngang d& dam




2.2.3.1. So' d6 tinh

Tinh toan da ngang d& dim nhu mot dim don gian nhan cac da doc lam gbi

tua. Ta c6 so do nhu hinh vé:

= tt
I %
< - gwwwwww b
| Ldd b Ldd
L1110 111
max1 max?2
| Ldd | ! Lyq |

2.2.3.2. Tai trong tinh toan
P*=q%. lgn+2.n.(Na- hs). do . lgn
=733,04 x 0,6 + 2x1,1 x(0,7 - 0,1) x 39 x 0,6 = 470,71(kG)
P°=q% . lsn+ 2. (hg- Ny . o lun
=596 x 0,6 +2 x (0,7 -0,1) x 39 x 0,6 = 385,68(kG)
Maa = P . lgg /4 = 470,71x 1,2/4 = 141,21(kGm)
Chon kich thudc da ngang 1a 10x12 cm
Qo =N .7y.0.h=11x600x0,1x0,12 = 7,92 kG/m = 0,0792(kG/cm)
Qor” = Yy . b .h =600 x 0,1 x0,12 = 7,2 kG/m = 0,072(kG/cm)
Mumaxz = Oot - 14¢?/8 = 0,0792 x 120%/ 8 = 142,6(kGcm)
Mmax = Mmaxt + Minaxe = 14121 + 142,6 = 14263,6 (kGecm)
Trong d6: yq trong luong riéng ctia gb
bxh® 10x12°
6 6
[6] = 150(kG/cm?) ttng suit cho phép cua gb.

W =

=240(cm°)

n: hé sd vuot tai, n=1,1.
2.2.3.3. Kiém tra diéu kién chju lrc
M 14263,6

max __

=59,43(kG/cm?) < [o] = 150(kG/cm?)
W 240

Viy da ngang d& dam bang gb c6 kich thuéc 10 x12 cm dam bao vé kha

nang chiu lyc.



2.2.3.4. Kiém tra theo diéu kién do vong
Taco: f=f, +f,

1 p“ly 1 38568x120°

1748 B 48 11.10°x1440

‘¢ qbt 5 0,072x120°
2 384 EJ " 384 1,1105><1440

3 3
Trong o : 3= 2" _10x12 =1440(cm*)
12 12

=0,0877(cm)

= 0,00001(cm)

f=f, +f,=0,0877 + 0,00001 = 0,08771(cm) < [f] _% = 0,3(cm).

Vay da ngang & dam dam bao vé diéu kién do vong.
2.2.4 Tinh toin da doc d& dam
2.2.4.1. So d6 tinh
Tinh toan da doc d& dam nhu mot dam lién tuc nhiéu nhip nhan cac cay
chéng don 1am gdi tua. Ta ¢ so do tinh nhu hinh vé:

tt tt tt tt tt

P P P P P P, P,

!7 dd !7 dd dd Yde dd dd dd

2,14 < P
T
W Ty NI,
Mm;(OZlXP |d .
q

I\/IH q, < g

1200 ! 1200 ’ 1200 \




2.2.4.2. T4i trong tinh toan
P, Omxls _ 47071 0,0792x120

Pt = — 240,11 (kG
W= > > > (kG)
tc tc
P = % + qdn; Lo _ 38268 9072420 _ 15715 (ko)

Gi4 tri momen 16n nhat dugc tinh theo cong thic gan ding:

Mina = 0,21x240,11x120 = 6050,77(kGcm)

Chon kich thudce da doc la bxh = (8x10)cm

ot =N .y . b.h=1,1x600 x 0,08 x0,1 = 5,28 kG/m = 0,0528 (kG/cm)

Oor” = Y. b .h =600 x 0,08 x0,1 = 4,8(kG/m) = 0,048 (kG/cm)

Mpaxe = 0,0528x120%/10 = 76,03(kGcm)

Mmax = Mmaxt * Mmaxe = 6050,77 + 76,03 = 6126,8 (kGcm)

Trong do: yq, = 600 (KG/m®)trong luong riéng cia gd;

bx h? _8x 107
6

[6] = 150(kG/cm?): tmg suét cho phép cua gd.

W =

=133,33(cm°)

n: hé sd vuot tai, n=1,1.
2.2.4.3. Kiém tra diéu kién chiu luc
M, 61268

max

W 133,33

= 45,95 (kG/cm?) < [o] = 150 (kG/cm?).

Vay da doc d& dam bang gd c6 kich thudc (8x10) cm dam bao vé kha ning
chiu luec.
2.2.4.4. Kiém tra theo diéu kién do vong

Tacé:f=f1+f2

P 1 . P13 1 197,16x120°

= . = 0,0968 (cm)
48 EJ 48 11.10°x 666,67

1 gexly, 1 . 0,048x 120"
27128° EJ 128 11.10°x666,67

bx h® B 8x10°
12

=0,0011(cm)

Trong d6 : J= = 666,67cm*

f=1,+f,=0,0968 + 0,0011 = 0,0979 (cm) < [f] = %8 - 0,3(cm).



Vay da doc 4o dam dam bao vé diéu kién do vong.

2.2.4.5 Kiém tra kha niing chiu lwc ciia cdy chéng d& dim
Chéng dam bang gi4o Pal:
Ta c6 tai trong 16n nhét tac dung 1én cay chdng:
Prax = 2,14, Paa" + Gua” lag

=2,14x240,11 + 0,0528x120 = 520,17 (kG) < [P] = 5810(kG)

Viy gido Pal d& ddm dam bao kha ning chiu luc.

2.3. Tinh toan van khudn, cdy chong dé san

2.3.1 Tinh toan van khuon san

a. So do tinh todn

Van khuon san tinh toan nhu mot dam lién tuc nhiéu nhip nhan cac da ngang
lam gbi twa. Ta c6 so d6 tinh nhu hinh vé:

t
9s

| 600 1|, 600 | 600 I

b. Tadi trong tac dung

H¢ ) tc tt
STT Tén tai trong Cong thirc tinh Vuot tai KG/m? | kG/m?
Trong luong ban € _ o _ 2
1 than van khuén J: = (o =39 kG/m 1,1 39 43
Trong luong ban t _ _
2 than BTCT 02 = vut -h=2600. 0,1 1,2 260 312
3 Tb*ll trong do do 05 = 400 KG/m? 13 | 400 | 520
é tong
4 | Tai trong do dam 0.° =200 KG/m® 13 | 200 | 260
bé tdng
Tai trong do nguoi va fc _ 2
5 thidt bi thi cong gs =250 kG/m 1,3 250 325

6 | Tong tai trong 0=0:+0>+0s+q+Qs 1149 1460




Tai trong phan b6 déu trén van khuén 1a:
q" = 1460x0,3 = 438 kG/m= 4,38 kG/cm
c. Kiém tra theo diéu kién chiu luc
B4 tri cac da ngang c6 khoang cach 1a 0,6(m)
_ gl

M6 men 16n nhat trong van khuon la: M= 10 <RW.y

Véi, R: cudng d6 cua van khuon kim loai R = 2100(kg/cm?)

W: Moémen khang uén cia tim van khuén rong 300, W = 6,55(cm?).
y = 0,9: hé s6 diéu kién lam viéc.

_ol? 4,38x60°

=1576,8(kG.cm)<R.W. » =2100.6,55.0,9=12379,5

™10 10
kGem
d. Kiém tra theo diéu kién do vong.
D0 vOng cua van khuon: f= .1y
' 128.E.J

V6i, E: moédun dan hoi cia thép, E =2,1.10° (kG/cm?)

J: M6 men quan tinh cta bé rong van; J = 28,46(cm*)
60 _

4
o f= OO 0740(cm) < [f] = =50 = 0,15(cm).
128x2,1.10° x 28, 46 400 400

Vay khoang cach giira cac da ngang bang 1, = 60(cm) thoa man.
2.3.2. Tinh toan da ngang dé san
a. So' dé tinh todn
Tinh toan da ngang 4o dam nhu mot dam nhiéu nhip nhan cac da doc lam géi
tua. Ta c6 so do tinh toan nhu hinh vé:

tt
q dn

4 4

1200 4L 1200 qL 1200
VAN VAN
v = darle

max 10



b. Tai trong tinh toan
Gia thiét da ngang c6 tiét dién: 8x10cm
- Téi trong tac dung 1én da ngang :
+ Tai do san truyén xudng :
0" 1n=0"san-8an = 1460 x0,6 =876(kG/m)
=0 san-84n =1149x0,6=689,4 (KG/m)
+ Tai trong ban than :
0 pan=v.b.h = 600x0,08x0,1 =4,8(kG/m)
Qb= N.0%4.=1,1x4,8 = 5,28(kG/m)
—> Tai trong tac dung 1én da ngang:
9"= q"en + q"an = 876 + 5,28 = 881,28(kG/m) = 8,8128(kG/cm)
0° = 4% + 0 pan =689,4 + 4,8 =694,2 KG/m = 6,942(kG/cm)
c. Kiém tra theo diéu kién chiu luc

BO tri cac da doc c6 khoang cach 1a 1,2(m)
t 2

M6 men 16n nhét trong da ngang 1a: My = Q' _ [o]W

10 ~
Véi, [o], =150(kGlem?)
2 2
W = %z&m =133,33(cm”)
M= Omxl; 88128120° o000 4 (kG.cm)
max— 10 - 10 B ’ .

Mmax < [o]W = 150.133,33 =19999,95(kG.cm)

Vay chon da ngang d& san kich thudc 8x10cm dam bao kha ndng chiu luc.

d. Kiém tra theo diéu kién bién dang

D3 Ve ciia d: oo Ol
0 vong cua da ngang: f= 70—
Véi, E: mddun dan hoi cua gd, E =1,1.10°(kG/cm?);
3
gz BT _ 8x10® _ 666,67(cm®)
2 1
6,942 x120" I 120

= =0,153(cm) < [f] = —= = =22 =03 Thé

= 7 128x1,1.10° x 666,67 (em) < 111= 206 = %00 (cm) (Thoa

man)



Do d6 da ngang tiét dién bxh = (8x10)cm 13 bao dam.
2.3.3. Tinh toan da doc do san
a. So' do tinh todn
Tinh toan da doc d& san nhu mot dAm lién tuc nhiéu nhip nhan cac gido PAL

lam gob1 tua. Ta c6 so do tinh toan nhu hinh vé:

N S A A

& %7‘2,14 <P "“3““ "“g“
AN PR
W L U U

M Im% 0’21 XPZdXIS tt

bt

bbbl
A

tt tt tt tt tt tt tt
Pdd Pdd Pdd Pdd Pdd Pdd Pdd

TN L L

/N /N
n_ q tl; X I z
ME 10
4L 1200 4L 1200 4L 1200 4L

b. Tai trong tinh toan
Gia thiét da doc c6 kich thudce : 10x12(cm)
— Tai trong tac dung 1én da doc (do da ngang truyén xubng):
Pt = qy ., = 8,8128x120 = 1057,5(kG)
Pt =q5l,=6,942x120 = 833,04(kG)
— Trong luong ban than da doc :
= =1,1x0,1x0,12x600 = 7,92(kG/m)
qs = 0,1x0,12x600 = 7,2(kG/m)
c. Kiém tra theo kha nang chiu luc
Gia thiét khoang cach cia cac cay chéng L,=1,2m
M  =021P},.L, =0,21x1057,5x1,2 = 266,49(kG.m)



Oy X135 7,92x1,2°

” =114 _
M! 10 10 (kG.m)
Momen tong cong : Mmax =M '+ M =266,49+ 1,14 = 267,63(kG.m)
2 2
W= b.g _10<12" _ 5 400em?)
Pé da doc én dinh thi: o"=m 20703494 515 Greme)<
w 240

[6]=150(kG/cm?)

— Thoa man diéu kién, chon da c6 tiét dién 10x12(cm).
d. Kiém tra theo diéu kién bién dang

¢ P x| . Ohag I3 _ 833,04x120° . 0,072x120*

48.E) 128.E) 48x1,1.10°x1440 128x1,1.10°x1440

Ly _120_
400 400
= Thoa mén diéu kién bién dang.

=0,19(cm)

Do vong chophép : [ f] = 0,3 cm = f =0,19(cm)<|f|=0,3(cm).

2.3.4 Kiém tra kha niing chiju hrc ciia ciy chong d& van khuodn san

Cay chdong d& san 13 gido PAL

P = 2,14.P) + 0y <= 2,14x1057,5 + 7,92x1,2 = 2272,5(kG)

= Pmax < [P] = 5810(kG) (Thoa man)

Vay cay chong du kha nang chiu luc.
3. Tinh toan khoi lwgng cdng tic, chon phwong tién van chuyén Ién cao va
thiét bi thi cong
3.1 Tinh khéi lwgng cong tac

3.1.1. Tinh khoi lrong van khudn, cAy chong cho cft, dim, san ciia 1 ting

- khoi hrong van khudn cho cot

Bdng dién tich van khuén cét tang 4

Kich thudce . Khél lu’gng
STT Cot Rong | Dai | Cao | | 50 1 van khudn
uong
m m m m?
1 C1 022 | 022 | 355 | 16 49.98
2 C2 022 | 04 | 32 | 16 63.48
3 C3 022 | 04 | 32 | 16 63.48
Tong 48 176.94

- khoi lwgng van khuon cho san



Bang khéi lwong van khudn dam ting 5

) Khéi luong
Kich thudc (m) ] A
, van khuon
STT Dam i
Tong 3
Rong Cao R _ m
chiéu dai

1 Dl(truc A) 0.22 0.25 55.72 40.11
2 D2(truc B) 0.22 0.25 55.72 40.11
3 D3(truc C) 0.22 0.25 55.72 40.11
4 D4(dam phy) | 0.22 0.25 47.76 34.38
5 | D5(khung AB) | 0.22 0.25 43.04 30.98
6 | D6(khung BC) | 0.22 0.25 120.0 86.4
7 | D7(cau thang) | 0.22 0.2 7.960 5.00
Téng 287.1

Dién tich san tang 5: 545.06 (m°)
Tong khoi lwong van khudn dam san tang 5: 287.1 + 545.06 = 932.16 (m?)
3.1.2. Tinh khoi lwong cdt thép cho mot ting
- khéi lwong c6t thép cho cot
Khéi lwong cbt thép cot thuc té : (100kg-150kg)/m3 bé tong.
Chon khéi luong ¢t thép cot: 150kg/m3 bé tong.
Vay khdi lugng cdt thép cot: 0,15. 11,75 = 1,76 (T) .
- khoi lwgng cot thép cho san
Khéi luong cbt thép dam san thuc té : (80kg-100kg)/m3 bé tong.
Chon khéi luong c6t thép dam san: 100kg/m3 bé tong.
Vay khoi lugng cot thép dam san: 0,1. 88,284 = 8,8284 (T) .
3.2 Chon thiét bi van chuyén Ién cao va thiét bi thi cong
3.2.1. Chon phuong tién van chuyén 1én cao
Vian thang duogc sir dung dé van chuyén 1én cao. Str dung 1van thang 1ong va
1 van thang tai. (Cac thong sb ctia van thang: "Muc 1.2.1.c")
3.2.2. Chon cac loai may trén, may dam va cac thiét bi can thiét khac
- Chon may bom bé tong Putzmeister M43 c6 cac thong sb ki thuat da trinh

bay & myc "Thi cong phan ngam".



- Chon may dam c6 céc thong sb ki thuat da trinh bay & muc "Thi cong phan
ngam".

4. Cong tac thi cong cot thép, van khudn cot, dim san

4.1 Cong tac cot thép cot, dam, san
4.1.1. Cac yéu cau chung khi gia cong, 1ip dung cot thép:

+ C6t thép dung phai dang sé hiéu, ching loai, duong kinh, kich thudc va
s6 luong.

+ C6t thép phai dugc dat dang vi tri theo thiét ké da quy dinh.

+ C6t thép phai sach, khong han gi.

+ Khi gia cong cit, ubn, kéo, han c6t thép phai tién hanh dung theo cac quy
dinh véi ting chung loai, dudng kinh dé tranh khéng lam thay doi tinh
chat co 1y ciia c6t thép. Dung toi, may tudt dé nan thang thép nho. Thép
c6 duong kinh 16n thi dung vam thu cong hoidc may udn.

+ Céc bd phan lap dung trudc khong gay can trd cho cac bd phan lap dung
Sau.

4.1.2. Cong tac cot thép cot

+ Sau khi gia cong va sap xép dung ching loai ta ding can truc thap dua
cbt thép 1én san tang thi cong.

+ Kiém tra tim, truc cta cot, van chuyén cot thép dén tung cot, tién hanh
lap dung dan gido, san cong tac (dan gido Minh Khai).

+ Nbi ¢t thép doc voi thép chd. Nbi bude ¢t dai theo diing khoang cach
thiét ké, sur dung san cong tac dé budc cbt dai & trén cao. Mdi ndi budc
cot dai phai dam bao chic chan dé tranh lam sai léch, x6c xéch khung
thép.

+ Can budc san cac vién ké bang bé tong c6 rau thép vao cac cbt dai dé
dam bao chiéu day 16p bé tdng bao vé, cac diém ké cach nhau 60cm.

+ Chinh tim c6t thép sao cho dat yéu cau dé chuan bj lap dung van khuon.

4.1.3. Cong tac cot thép dim, san

— Cbt thép dam duoc dat trude sau do6 dat cot thép san.

— Dit doc hai bén dam hé thdng ghé ngua mang céc thanh da ngang. Dit cac
thanh thép cau tao 1én cac thanh da ngang d6. Ludn cdt dai duoc san thanh

tung tim, sau d6 luon cot doc chiu luc vao. Tién hanh budc cot dai vao cot



chiu luc theo dang khoang cach thiét ké. Sau khi budc xong, rut da ngang
ha ¢t thép xudng van khuon dam.

— Trude khi lap dung ct thép vao vi tri can cha y dat cac con ké c6 chiéu
day bang chiéu day 16p bé tong bao vé duoc duc sin tai cac vi tri can thiét
tai day van khuon.

— C6t thép san duogc lap dung truc tiép trén mat van khuon. Rai cac thanh
thép chiu mé men duong trude budc thanh ludi theo ding thiét ké , sau dé
1a thép chiu m6 men am va cdt thép ciu tao cta nd. Can co san cong tac va
han ché di lai trén san dé tranh dAm bep thép trong qua trinh thi cong.

— Sau khi lap dung cot thép san phai dung cac con ké bang bé tong c6 gin
rau thép c6 chiéu day bang 16p bé tong bao vé va budc vao mat ludi cia
thép san.

4.2 Cong tac van khudncdt, dam, san

4.2.1. Cac yéu cau chung khi lip dung van khudn, cAy chong

— Yéu cau véan khudn, cay chéng:
+ Pam bao ding hinh dang, kich thudc cau 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 ximang khong bi chay ra

gy anh huong dén cuong do cua bé tong.

+ Lap dung va thdo d& mot cach dé dang.

— Nhitng yéu cau khi lap dung van khudn, cay chéng:

+ Van chuyén 1én xudng phai nhe nhang, tranh va cham x6 day lam van
khuén bi bién dang.

+ Van khuon duoc ghép phai kin khit, ddm bao khong mat nudc xi ming
khi d6 va ¢dm bé tong.

+ Pam bao kich thudc, vi tri, sb luong theo ding thiét ké.

+ Phai 1am vé sinh sach s& van khuon va trude khi lap dung phai quét mot
16p dau chong dinh dé cong tac thao d& sau ndy dugc thyuc hién d& dang.

+ Cot chéng duoc gidng chéo, gidng ngang du sb luong, kich thudce, vi tri
theo dung thiét ké.

+ Cop pha, da gido lap dung xong phai dugc nghiém thu trudc khi tién

hanh cac cong viéc ti€p theo.



4.2.2. Cong tac van khuon cot

+ Van chuyén van khudn, ciy chéng 1én san ting thi cong bang can truc
thap sau d6 van chuyén ngang dén vi tri cac cot.

+ Lap, ghép cac tAim van thanh véi nhau thong qua tAim goc ngoai, sau dé
tra chdt ném dung bua gd nhe vao chdt ném dam bao chic chin. Van
khuon cot cac gong dit theo thiét ké.

+ Can ctr vao vi tri tim cot, truc chuan da danh dau, ta chinh vi tri tim cot
trén mit bang. Sau khi ghép van khuon phai kiém tra d thang ding ciia cot
theo hai phuong bang qua doi. Dung cdy chdng xién va diy neo co ting do
diéu chinh dé giit on dinh cho van khuén. Khi lap dung van khuén cha y
phai dé chira ctra d6 bé tong va cira vé sinh theo dung thiét ké.

4.2.3. COng tac van khudn dam, san
Sau khi d6 bé tong cot hai ngay ta tién hanh thao d& van khudn cot va tién
hanh lap dungvan khuon dam san. it cic thanh da ngang 1én dau trén cia
cdy chong don. Piéu chinh tim va cao trinh ddy dam dung véi thiét ké .
Tién hanh lip ghép van khuon thanh dam, lién két voi tim van day bang
tam goc ngodi va chot ném .
6n dinh van khuon thanh didm bang cac thanh chbng xién, cac thanh chéng
xién nay duoc lién két véi thanh da ngang bang dinh va cac con ké giit cho
thanh chdng xién khong bi truot. Tiép d6 tién hanh lip dung van khuén
san theo trinh tu sau:
Pit cac thanh xa gb lén trén cac kich dau cua cdy chdong to hop, ¢d dinh
cac thanh xa gb bang dinh thép.
Tiép d6 lap cac thanh da ngang lén trén cac thanh xa g véi khoang cach
60cm.
Lap dat cac tim van san, lién két bang cac chdt ném, lién két voi van
khuon thanh dam bang cac tim goc trong ding cho san.
Diéu chinh cbt va d6 bang phang ciia xa go, khoang cach cac xa gd phai
dung theo thiét ké.
Kiém tra do 6n dinh cia van khuon.
Kiém tra lai cao trinh, tim ¢t cia van khuon dam san mdt lan nira.

Céc cdy chong dam phai duogc giing ngang dé dam bao d6 6n dinh.



5. Céng tac thi cong bé tbng
5.1 Thi cong bé tong cot

5.1.1. Vén chuyén cao va van chuyén ngang.

Cong trinh ¢6 chiéu cao khong 16n phu hop véi tim voi cia may bom bé
tong. Do d6 van chuyén bé tong 1én cao va van chuyén ngang dung may bom bé
tong 1a hop 1y.

5.1.2. Thir tw d6 bé tdng cac nhém cot.

Chia nhom cot d6 bé tong dé dam bao sy luan chuyén van khudn va cac to
d6i thi cong cdt thép, van khuon, bé tong hop 1y va dat hiéu qua cao.

5.1.3. P6 bé tong cot

+ Cot ¢6 chiéu cao 3.55(m) < 5(m) nén c6 thé tién hanh d6 lién tuc.

+ Bé tong duoc d6 tir may bom bé téng.

+ Chiéu cao mdi 16p do tir 30+-40(cm) thi cho dam ngay

+ Khi d6 bé tong can chi y dén viéc dit thép chd cho dam.

5.1.4. Pam bé tong cot

+ Bé tong cot duge d6 thanh timg 16p day 30 + 40 (cm) sau d6 duogc dam
k¥ bang dam dui. Pam xong 16p nay méi duoc do va dam 16p tiép theo.
Khi d¢am, 16p bé tong phia trén phai dn siu xudng 16p bé tong dudi tir 5 +
10 (cm) dé 1am cho hai 16p bé tong lién két v6i nhau.

+ Khi nit ddm ra khoi bé tong phai rat tir tir va khong duoc tit dong co
trude va trong khi rat ddm, 1am nhu vay s& tao ra mot 15 rong trong bé
tong.

+ Khong dugc dam qua lau tai mot vi tri, tranh hién tugng phan tﬁng. Thoi
gian dam tai mot vi trf < 30(s). Pam cho dén khi tai vi tri ddm ndi nude
xi miang bé mit va thdy bé tong khong con xu hudng tut xudng nira 1a dat
yéu cau.

+ Khi ¢ddm khong duoc bo sot va khong dé qua dam cham vao cdt thép 1am
rung cbt thép phia siu noi bé tong dang bat dau qua trinh ninh két dan
dén 1am giam lyc dinh gitra thép va bé tong.

5.2 Thi cong bé tong dim, san
— Trudc khi d6 bé tong dam, san can tién hanh kiém tra tong thé mit bang dé

khang dinh rang van khuén, da gido, thép va céc chi tiét dit san, cac vi tri,



duong ong, duong diy k¥ thuat khac da dugc lap chinh xac va ¢ dinh
dung theo thiét ké.

— Néu trong qua trinh kiém tra, phat hién cac cong viéc noi trén chua dam
bao yéu cau thiét ké thi phai tién hanh stra chita, bd xung, Tién hanh kiém
tra cac cong tac chun bi cho viéc d6 bé tong nhu viéc tap két vat liéu, thiét
bi dam, cung cp dién, phuong tién van chuyén va nhan cong.

— Phuong phép thi cong bé tong:

Bétong dam, san dugc thi cong bang may bom.

Dé khéng ché chiéu day san, ta ché tao nhitng c6t mdc bang bé téng co

chiéu cao bang chiéu day san.

— Thi cong bé tong:

Sau khi cong tac chuan bi hoan tat thi bat dau thi cong:

+ Dung vita xi ming dé rira dng van chuyén bétong trude khi do

+ Xe béténg thuong pham Iui vao va trat bétong vao xe bom da chon, xe
bom bé téng bat dau bom.

+ Ngudi diéu khién gitr voi bom dimg trén san ting vira quan sat, vira diéu
khién vi tri dat voi sao cho d6 bétong theo ding hudng d6 thiét ké, tranh
doén BT mét chd qua nhiéu.

+ D6 bétong theo phuong phap d6 tir xa vé gan so voi vi tri can truc thap.
Trudc tién d6 bé tong vao dam. Hudng do bé tong dam theo hudng do bé
tong san va d6 dén dau ta tién hanh kéo ong BT d6 dén do.

+ BO tri 3 cong nhan theo sat voi do va dung cio san bé tong cho phang va
déu.

+ B tri 3 nhom phu trach d6 bé tong vao két ciu, ddm bé tong hoan thién
bé mit két cau ( 3 nhom, mdi nhom 5 nguoi)

D6 duge mot doan thi tién hanh dam, ddm bé tong dam b'fmg dam dui va san

bang dam ban. Cach ddm dam dui d3 trinh bay & cac phan trude con dAm ban

thi tién hanh nhu sau:

+ Kéo dam tir tir va dam bao vi tri sau gbi 1én vi tri trude tir 5-10(cm).

+ Pam bao gio thay vita bétdong khong sut lin 16 rét va trén mit ndi nudc
xi mang thi théi tranh ddm mot chd lau qua bétong sé bi phan tang.

Thuong thi khoang 20-+30(S).



+ Sau khi d6 xong mot xe thi lui xe khac vao do tiép. Nén bd tri xe vao d6
va xe d6 xong di ra khong bi vudng méic va dam bao thoi gian nhanh
nhit.

Cong tac thi cong bé tong ¢ tudn ty nhu vdy nhung van phai dam bao cac
diéu kién sau:

+ Trong khi thi cong ma gip mua van phai thi céng cho dén mach ngimg
thi cong. Piéu nay thuong gip nhat 1a thi cong trong mua muwa. Néu thi
cong trong mua mua can phai c¢6 cic bién phap phong ngira nhu thoat
nudc cho bé tong dd do, che chin cho bétong dang d6 va cac bai chira vat
liu.

Dam dui

D,
NG

+ Néu dén gio nghi hodc gip troi mua ma chua d6 téi mach ngimg thi cong
thi van phai d6 bé tong cho dén mach ngimg méi duoc nghi. Tuy nhién
do cong suit may bom rat 16n nén c6 thé khong can bd tri mach ngimng
(D6 BT lién tuc)

+ Mach ngimg (néu can thiét) can dit thang dimg va nén chuan bi cac
thanh van gd dé chan mach ngimg, vi tri mach ngimg nam vao doan 1/4
nhip san.

+ Tinh toan sb luong xe van chuyén chinh xac dé tranh cho viéc thi cong bi
gian doan.

+ Khi d6 bé tong & mach ngimg thi phai lam sach bé mat bé tong cil, tudi
vao d6 nudce hd xi ming réi méi tiép tuc dd bé tong mai vao.

Sau khi thi cong xong can phai rira ngay céc trang thiét bi thi cong dé dung
cho céc 1an sau tranh dé vira bétong bam vao lam hong.

5.3. Cong tac bao dudng bé tong

a).Yéu cau chung khi bao dudng bé tong



— Bao dudng la qua trinh gitr cho bé tong c6 du do 4m dé ninh két va dong
ran sau khi tao hinh. Phuong phép va quy trinh bao dudng 4m thuc hién
theo TCVN 5592:1991 “Bé tong nang- yéu cau dudng am ti nhién”

— Thoi gian dudng 4m can thiét khéng duoc nhoé hon céc tri sd ghi trong
bang dudi day.

b). Cong tac bao dudng bé tong cot

— Sau khi d6 bé tong phai dugc bao dudng trong diéu kién nhiét 6 va do am
thich hop.

— Bé tong m&i d6 xong phai duoc che chin dé khong bi anh hudng cta ning
mua.

— Bé tong phai duoc gilt 4m it nhat 13 7 ngay dém. Hai ngay dau dé giit am
cho bé tong thi ctr 2 gid tuwdi nude mot 1an, 1an dau tudi nude sau khi d6
bé tong tir 4+7 gid, nhitng ngay sau 3+ 10 gid tudi nude mot 1an tuy thudce
vao nhi¢t do ciia moi trudng.

c). Cong tac bao dudng bé tong dam, san

— Cong tac bao dudng bé tong dam, san dwa vao ban d6 phan ving khi hau
Viét Nam nhu phan bao dudng bé tong mong.

— Bé tong sau khi dd duoc tr 10+12h duge bao dudng theo TCVN
4453:1995. Can chu ¥ tranh khong cho bé tong va cham trong thoi ky dong
cimg. Bé tong duoc tudi nudc thudng xuyén dé gitr d6 am yéu cau. Thoi
gian bao dudng bé tong theo bang 24 TCVN 4453:1995.

— Bé tong phai dugc bao dudng trong diéu kién va do am thich hop.

— Bé tong méi d6 xong phai duoc che chan dé khong bi anh hudng cta ning
mua.

— Thoi gian bat dau bao dudng:

+ Néu troi nang thi sau 2+ 3h
+ Néu troi mat thi sau 12+24h

— Phuong phép bao dudng:

+ Tudi nudc: Bé tong phai dugc gitt am it nhat 1a 4 ngay dém. Hai ngay
dau gitt 40 am cho bé tong ctr 2 gid tudi nude mot 1an, 1an dau tudi nudce
sau khi d6 bé téng dugc 4+ 7h, nhitng ngay sau ct 3+ 10h tudi nude mot

lan tuy vao nhiét do moi truong



+ Bao dudng bing keo (néu can): loai keo pho bién nhit 1a keo SIKA, sir
dung keo bom 1én bé mat két ciu, no 1am giam su mat nu6e do bde hoi
va dam bao cho bé tong c6 dugc do am can thiét.

+ Viéc di lai trén bé tong chi cho phép khi bé téng dat dugc 25(kG/em?) (
mua he tr 1 +3 ngay, mua dong khoang 3 ngay).

5.4. Thao d& van khuon

a. Yéu cau chung cta cong tac thao dd van khudn

— Van khuon da gido chi dugc thio d& khi bé tong dat cuong do can thiét dé
két cau chiu duoc lugng ban than va céc tai trong tdc dong khéc trong giai
doan thi cong sau. Khi thao d& van khuon da gido can tinh khong gay ung
suat dot ngdt hoac va tram manh lam hu hang dén két ciu bé tong.

— Céc b phan van khudn da gido khong con chiu lyc khi bé tong da dong
rin ( nhu cdp pha thanh bén cta dam, cot, tudng) co thé thao d& khi bé
tong dat cudong do 50daN/cm®.

— d6i voi van khuon da gido chiu luc cua két cau (ddy dam, san, cot chong)
néu khong co cac chi din dic biét cia thiét ké thi duoc thdo d& khi bé
tong dat duwoc cuong do ghi trong bang dudi.

— Cac két ciu 6 viang, cong xon, sénd chi dugc théo cot chong va coppha day
khi bé tong dat du mac thiét ké va da co ddi trong chéng lat.

Bdng cwong do bé tong téi thiéu dé thao dé céppha
da gido chiu luc (%R,,) khi chwa chat tdi

Cudng do bé tong tdi Thot gian bé tong dat

thiéu can dat dé thio | cudng do dé thao cp pha

Loai két cau cOppha, %R, cac muia va ving khi hau-
bao dudng bé tong TCVN
4453:1995
Ban, dam, vom cd
. 50 7
khau d6 <2m
Ban, dam, vom cd
70 10

khau dd tir 2 dén 8m

Ban, dam, vom cd 90 23




khau do > 8m

b. Thao d& van khudn cot

— Do van khuén cot 13 van khudn khong chiu lyc nén sau khi hai ngdy c6 thé
thao d& van khudn cot dé 1am cong tac tiép theo. Thi cong bé tong dam san
— Trinh tu thao d& van khudn c6t nhu sau:
+ Thao ciy chéng day chang ra trudec .
+ Thao gbng cot va cudi cing 13 thao d& van khuon (thao tir trén xudng
dudi)
c. Thao d& van khuon dam, san
— Cong cu thao lap 1a bua nho dinh, xa cay va kim rat dinh.
— dau tién thao van khudn dam trudc sau d6 thdo van khudn san.
Céch thao nhu sau:
+ Pau tién 13 ndi cac chdt dinh cia ciy chdng to hop ra.
+ Tiép theo 13 thdo cac thanh da doc va da ngang ra.
+ Sau d6 thao cac chdt ném va thao cac van khuon ra,
+ Sau cung 1a thao ciy chéng to hop.
5.5. Sira chira khuyét tat trong bé tong
Khi thi cong bétong cot thép toan khdi, sau khi di thao d& cbp pha thuong
xay ra cac khuyét tat sau.
a. Hién tuong 16 bé tong
+ RS mit: RS ngoai 16p bao vé cdt thép.
+ RS sau: RS qua 16p cdt thép chiu luc.
+ RS thau subt: 16 xuyén qua két cau.
* Nguyén nhan
Do van khudn ghép khong khit [am ro ri nude xi mang. Do vira bé tong bi
phan tang khi d6 hodc khi van chuyén. Do dam khong k¥ hoic do do day cia
16p bé tong d6 qua 16n vuot qua anh huong ciia ddm. Do khoang cach giita
cac cot thép nho nén vira khong lot qua.
* Bién phap swa chita
+ Pdi v6i 16 mat: Dung ban chai sit tiy sach cac vién da nam trong ving
1, sau d6 dung vira bé tong so6i nhd mac cao hon mac thiét ké trat lai xoa

phang.



+ Dbi v6i 16 sau: Dung duc sit va xa beng cdy sach cac vién da nim trong
ving rd, sau d6 ghép van khuon (néucan) db vita bé tong so6i nhé mac cao
hon mac thiét ké, dam k.
+ Dbi vé6i rd thau sudt: Trude khi stra chita can chdng d& két ciu néu can,
sau d6 ghép van khuon va d6 bé tong méac cao hon méc thiét ké, dam ky.
b. Hién twong trang mdt bé tong
* Nguyén nhan
Do khéng bao dudng hoic bao dudng it nudc nén xi miang bi mat nudc.
* Swa chita
Pip bao tai cat hodc mun cua, tudi nude thuong xuyén tir 5 +7 ngay.
c. Hién tuong nut chan chim
Khi thao van khuén, trén bé mit bé tong c6 nhiing vét nit nho phat trién
khéng theo huéng nao nhu vét chan chim.
* Nguyén nhan
Do khong che mit bé tong mai do nén khi troi nang to nudc boc hoi qua
nhanh, bé tong co ngdt lam nut.
* Bién phap swa chita
Dung nudc xi mang quét va trat lai sau d6 phu bao tai tudi nudc bio
dudng. Co6 thé dung keo SIKA, SELL .. bang cach vé sinh sach s& roi bom
keo vao.



C. THIET KE TO CHUC THI CONG
I. MUC DICH VA Y NGHIA CUA THIET KE VA TO CHUC THI CONG
1. Muc dich
- Cong tac thiét ké t6 chirc thi cong gitp cho ta ndm dugc mot s kién thirc
co ban vé viéc lap ké hoach san xuit (tién do) va mat béng san xuét phuc vu
cho cong tac thi cong, ddng thdi néd giup cho chung ta nim duge Iy luan va
nang cao dan vé hiéu biét thuc té dé co du trinh dd chi dao thi cong trén
cong truong.
- Nang cao dugc nang xuét lao dong va hiéu suat cta cac loai may moc thiét
bi phuc vu cho thi cong.
- Pam bao dugc chat luong cong trinh.
- Pam bao dugc an toan lao dong cho cong nhan va cac loai may moc thiét
bi.
- bam bao duogc thot han thi cong, hoan thanh cong trinh dung thoi han.
- Ha dugc gia thanh cho cong trinh xay dung.
2.y nghia
Cong tac thiét ké to churc thi cong giup cho ta c6 thé dam nhiém thi cong tu
chu trong cac cong vi¢c sau:
- Chi dao thi cong ngoai cong truong.
- Piéu phdi nhip nhang cac khau phuc vu cho thi cong:
+ Khai thic va ché bién vat li¢u.
+ Gia cong cau kién va cac ban thanh pham.
+ Van chuyén, bdc d& cac loai vat liéu, ciu kién ...
+ Xay hodc lap ghép cac bo phan cong trinh.
+ Trang tri va hoan thién cong trinh.
- Phéi hop cong tac mot cach khoa hoc giita cong truong véi cac xi nghiép
hodc cac co sé san xuat khac.
- Pidu dong mot cach hop 1y nhiéu don vi san xuat trong cing mot thoi gian
va trén cting mot dia diém xay dung.
- Huy dong mot cach can ddi va quan li dugc nhiéu mat nhu: Nhan lyc, vt
tu, dung cu , mdy moc, thiét bi, phuong ti¢n, tién von, ... trong ca thoi gian

xay dung.



IL. Yéu cau, Noi dung va nhitng nguyén tic trong thiét ké t6 chuc thi cong

1. Yéu cau

- Sir dung cac phuong phép thi cong tién tién

- Tao diéu kién tang nang suét lao dong, tiét kiém vat liéu, khai thac triét dé
cong sudt may moc va thiét bi thi cong.

- Trinh ty thi cong hop li, phuong phap thi cong hién dai phu hop vai tinh
chat va diéu kién cua cong trinh.

- Tap trung ding luc luong vao khau san xuét trong diém.

- Pam bao nhip nhang, lién tuc va 6n dinh trong suat qué trinh san xuat.

2. N¢i dung

Cong tac thiét ké t6 chirc thi cong c6 mot tim quan trong dic biét vi nd

nghién ctru vé cach to chirc va ké hoach san xut.

- béi tuong cu thé ctia mon thiét ké to chuc thi cong la:

+ Lap tién do thi cong hop 1y dé diéu dong nhan luc, vat liéu, mady moc,
thiét bi, phuong tién van chuyén, cau lép va st dung cac nguén dién, nuoc
nham thi cong tot nhat va ha gid thanh thap nhat cho cong trinh.

+ Lap tong mat bang thi cong hop 1y dé phat huy duoc cac diéu kién tich
cuc khi xdy dung nhu: Diéu kién dia chat, thuy van, thoi tiét, khi hau,
huéng gid, di¢n nudc ,... Déng thoi khic phuc duogc cac diéu kién han ché
dé mat bang thi cong co tac dung tot nhat vé k¥ thuat va ré nhat vé kinh
té.

- Trén co s& can ddi va diéu hoa moi kha ning dé huy dong, nghién ctru, lap
ké hoach chi dao thi cong trong ca qua trinh xay dung dé dam bao cong
trinh duoc hoan thanh ding nhat hoic vuot mic ké hoach thoi gian dé sdm
dua cong trinh vao st dung.

3. Nhitng nguyén tic chinh

- Co gi6i hoa thi cong (hodc co gidi hoa déng bd), nham muyc dich rat ngan
thoi gian xay dung, nang cao chat luong cong trinh, giup cong nhan han ché
dugc nhitng cong viéc nang nhoc, tir d6 nang cao nang suat lao dong.

- Thi cong day chuyén:

+ Phén cong lao dong hop 1y, lién tuc va diéu hoa.



+ Cong nhan dugc chuyén mén hoa cao nham nang cao ning suit lao dong
va chit lugng cong trinh.

+ Rt ngén thoi gian xdy dung cong trinh

+ Ha gia thanh san pham

+ Tao kha ning cong xudng hoa thi cong xay lip

Tuy nhién thi cong day chuyén doi hoi ngudi chi huy phai ¢ trinh do to

chtrc tt va ké hoach san xuét phai duoc xay dung mot cach ki ludng ngay

tir dau.

- Thi cong quanh nam: khi hau ngoai Bic thuong mua dam thang 1, 2, 3.
mua 1én keém theo bao I thang 6, 7, 8 va c6 2 mua nong - lanh.

+ Du trir vat tu
+ Sap xép cac cong viec phu hop véi thoi tiét khi hau timg mua.
+ tmg dung khoa hoc k¥ thuat dé khic phuc anh hudéng x4u cua thoi tiét.

- Nang cao trinh d6 tay nghé cho cong nhan trong viéc st dung may moc
thiét bj va cach to chirc thi cong ctia can bo cho hop 1y dap ung tt cac yéu
cau k¥ thuat khi xay dung.

III. Lap tién do thi cong cong trinh

1. ¥ nghia ciia tién dé thi cong

Ké hoach cua tién do thi cong ctia cong trinh don vi 1a loai van ban kinh té k¥

thuat quan trong, trong do6 chira cac van dé then chét cua td chic san xuat

nhu trinh ty trién khai cac cong tac, thoi gian hoan thanh, bién phap k¥ thuat
td chirc va an toan bat budc nha

Tién d6 thi cong giup ngudi can bo chi dao thi cong trén cong trinh mot cach

tu chil trong qua trinh diéu hanh san xuat.

2. Yéu cau va ndi dung ciia tién dé thi cong

2.1 Yéu ciu

- Str dung cac phuong phap thi cong tién tién

- Tao diéu kién tang nang suit lao dong, tiét kiém vat liéu, khai thac triét dé
cong sudt may moc va thiét bi thi cong.

- Trinh ty thi cong hop li, phuong phép thi cong hién dai phu hgp véi tinh
chat va diéu kién cta cong trinh.

- Tap trung ding luc lwong vao khiu san xuat trong diém.



- Pam bao nhip nhang, lién tuc va 6n dinh trong suit qu4 trinh san xuét.
2.2 Noi dung
an dinh thoi han bat dau va két thuc cia timg cong viéc. Sip xép thir ty trién
khai cac cong viéc theo mot trinh tu co cAu nhat dinh nham chi dao san xuit
dugc lién tuc, nhip nhang, dap tng cic yéu cau vé thoi gian thi cong, chit
lugng cong trinh, an toan lao dong va gia thanh cong trinh.
3. Lap tién do thi cong cong trinh
3.1. Co sé dé lap tién do
Ta can cu cac tai li€u sau:
- Ban v€ k¥ thuat thi cong.
- Dinh mirc nhan cong 1776.
- Tién d6 cla timg cong tac.
- Quy pham k¥ thuat thi cong.
3.2. Tinh toan khéi lwong cong tac
3.2.1. Tinh khoi lwong céc cong tac
a. Phan méng:
- Khoi lwong coc ép:
Chiéu dai coc ép: 1523,2 m
- Khoi lwong dao dit
Khoi lwong dit dao may: V., =776,2(m’)
Khoi lwong dat dao thi cong:V,, =84,86(m’)
- Bé tong I6t méng, giang:
Khéi lugng bé tong 16t mong, giang: 13,28 (m?)
- Bé tong mong, giang:
Khéi luong bé tong mong, giang: 83,42 (m°)
- Cot thép méng, gidng:
Lay ham luong cdt thép mong, giang 14 : 150kg/m3 bé tong. Vay khoi lugng
cot thép mong, giang: 0,15. 83,42 =12,51 (T) .
- Vdn khuén méng, giang:
Khdéi luong van khudén mong, giang: 480,36 (m?)
- Ldp dit va téon nén bing mdy:
Vigp = Vo - Vit /K i = 861,06 - 96,7/1,03 = 767,17 (m®).



Khéi lugng dit 14p bang may: 0,95. 767,17 = 728,8 (m°) .

- Ldp dit va téon nén bing thii cong:

Khéi lugng dit 14p bang thu cong: 767,17 - 728,8 = 38,37 (m°).

b. Phin than ting dién hinh

- Khéi lwong vdn khuén, bé tong, cét thép cot:
Khéi lugng bé tong cot: 11,75 (m®)
Khéi lwong cbt thép cot: 0,15. 10,68 = 1,6 (T)
Khéi lugng van khudn cot: 176,94 (m®)
- Khéi lwong vin khuén, bé tong, cét thép dam san:

Khéi lugng bé tong dam san: 73,62 (m°)

Khéi lugng cbt thép dam san: 0,1. 73,62 = 7,36 (m°)

Khéi lwong van khudn dam san: 932,16 (m?)

- Khéi lwong xdy twong:

Bang thong ké x4c dinh khéi lugng tudong xay va trat:

Loai Hé | L. S6 _ | Dién tich
Heng | Naim N KL xay )
Tuwong tuwong SO | wong | Mat trat
m m m |ciba| m | trat | m° m’
Tuongtruc A | 0.11 | 09 0 1 5880 2 5.82 105.84
Tuongtruc B | 022 | 39 | 035 | 0.7 |5550| 1 30.34 137.9
Tuongtruc C | 022 | 39 | 035 | 0.7 |5550| 1 30.34 137.9
Tuong truc 1 022 | 39 | 0.7 1 16940 1 4.88 22.2
Tuong truc 3 022 | 39 | 0.7 1 16940 2 4.88 44.4
Tuong truc 4 022 | 39 | 0.7 1 16940 2 4.88 44.4
Tuongtruc 6 022 | 39 | 0.7 1 16940 2 4.88 44.4
Tuongtruc 8 022 | 39 | 0.7 1 16940 2 4.88 44.4
Tuongtruc 10 | 022 | 3.9 | 0.7 1 16940 1 4.88 22.2
Tuongtruc 11 | 022 | 3.9 | 0.7 1 16940 1 4.88 22.2
Tuongtruc 13 | 022 | 3.9 | 0.7 1 16940 2 4.88 44.4
Tuongtruc 14 | 022 | 39 | 0.7 1 16940 2 4.88 44.4
Tuongtruc 15 | 022 | 3.9 | 0.7 1 16940 2 4.88 44.4




Tuongtruc 16 | 022 | 39 | 0.7 6.940| 1 4.88 22.2
Tuong
i} WC| 011 | 39 | 0.35 7.280| 2 2.84 51.68
ngan

Tong cong 123.02 | 832.92

- Khéi lwong trdt trong
Trat tran: 545,06 (m°?) .
=> Dién tich trat trong: 832,92 + 545,06 + 113,47 = 1491,5 (mz).

- Khéi lwong ldt nén
Khéi lugng 14t nén : 545,06 (m?) .

c. Tang mai

- Xdy twong thu héi

Tuong thu hoi 220 c6 chiéu cao trung binh 3,0/2=1,5 m. chiéu dai cua 1

tuong thu hdi trén 1 truc 12 10,3 m:
0,22.1,5.0,7.15. 10,3 = 35,69 (m°).

d. Hoan thién

- Trat ngoai toan by cong trinh
Chu vi cbng trinh: 2. (10,3.59,050) =138,7 (m).
Chiéu cao trat ngoai: 19,5 (m). Hé s 16 mé: 0,7.
=> Dién tich trat ngoai: 19,5. 138,7.0,7 = 1893.2 (m?).

- Son toan by cong trinh:

GOm son ngoai nha va son trong nha (5 ting) c6 khdi lugng son 1a:
1893,2 + 5. 1491,5 = 9350,7 (m?).

3.2.2. Khoi lwgng cic cong tic dwoc tinh toan theo bang tién lwong:

STT | Ma hiéu Tén cong viéc Don Khoi Dinh N‘h -
vi lwgng mirc cau

1 Tién d9 thi cong
2 Cong tac chuan bj
3 Mong
4 | AC.25000 Thi cong coc ép m 1523.2 | 100m/ca | 1lca/1M
5 | AB.2412 | Pao dat mong bang may | 100m3| 7.762 |450m3/ca| 1.32
6 | AB.1132 | Dao dit bang thi cong m3 84.86 0.88 45.71




7 | AA.22310 Pap BT dau coc m3 3.14 0.72 2.26
8 | AF.11111 BT I6t mong m3 13.28 1.42 30.05
9 | AF.61120 | GCLD CT méng + giang T 12,5 8.34 100.5
10 | AF.81120 | GCLD VK méng + giang | 100m2 | 4.8036 29.7 142.67
11 Do BT‘méng +giang m3 | 83.42 0.089 7.15
AF.14100 bang bom
1 Béo dudng Eé tong mong, Cong 0
glang
13 [AG.31121| D& VK méng + giang 100m2 | 4.8036 2.87 13.79
14 | AF.61422 GCLD CT cb cot T 0.61 10.19 6.22
15 | AF.81132 GCLD VK ¢6 cot 100m2 | 0.5716 31.9 18.23
16 | AF.12215 D6 BT ¢6 cot m3 4.08 4.05 16.52
17 Bao dudng bé téng co cot | Cong 0
18 | AF.82111 D& VK c6 cot 100m2 | 0.5716 2.87 1.64
19 Lap datva t(?n nén bang 100m3| 7.6717 |450m3/ca| 1.16
AB.61000 may
20 Lapdatvatonnénbing | | 00 | (ee | 2436
AB.65100 thu cong
21 Cong tac khac Cong 0
22 Tang 1 (H<4M)
23 | AF.61422 GCLD CT cot T 1.91 10.19 | 19.46
24 | AF.81130 GCLD VK cot 100m2 | 1.974 31.9 57.23
25 | AF.32210 | D06 BT c6t (thu cong) m3 | 14.01 1ca
26 Bao dudng bé tong cot Cong 0
27 | AF.82111 D& VK cot 100m3| 1.974 2.87 5.15
28 | AF.81140 | GCLD VK dam, san, CT |100m2 | 9.3216 | 34.38 | 271.69
29 | AF.61521 | GCLD CT dam, san, CT T 7.36 10.04 | 73.89
30 | AF.32310 | D06 BT dam, san, CT m3 | 73.62 1ca
a1 Bao dudng bé tong dam, Cong 0

san, CT




32 | AF.82111 D& VK dam, san, CT | 100m2 | 9.3126 2.87 22.68
33 | AE.22214 Xay tuong m3 123.02 1.92 214.44
34 | AK.21224 Trat trong m2 1491.5 0.2 341.14
35 | AK.51240 Lat nén m2 545.06 0.17 77.17
36 Cong tac khac Cong 0
37 Tang 2 (H<16M)
38 | AF.61422 GCLD CT cot T 1.91 10.19 19.46
39 | AF.81130 GCLD VK cot m2 1.974 31.9 57.23
40 | AF.32210 | D6 BT cot (thu cong) m3 14.01 1ca
41 0 Bédo dudng bé tong cot Cong 0
42 | AF.82111 D& VK cot 100m3 | 1.974 2.87 5.15
43 | AF.81140 | GCLD VK dam, san, CT |100m2 | 9.3216 34.38 | 271.69
44 | AF.61521 | GCLD CT dam, san, CT T 7.36 10.04 | 73.89
45 | AF.32310 | D6 BT dam, san, CT m3 | 73.62 1ca
16 0 Bao du:6’n\g bé tong dam, Cong 0
san, CT
47 | AF.82111 D& VK dam, san, CT | 100m2 | 9.3216 2.87 22.68
48 | AE.22214 XAy tudng m3 123.02 1.92 214.44
49 | AK.21224 Tréat trong m2 1491.5 0.2 341.14
50 | AK.51240 Lat nén m2 545.06 0.17 77.17
51 0 Cong tac khac Cong 0
52 Tang 3 (H<16M)
53 | AF.61422 GCLD CT cot T 1.76 10.19 16.3
54 | AF.81130 GCLD VK cot m2 176.94 31.9 51.31
55 | AF.32210 | D6 BT cot (thi cong) m3 | 11.75 1ca
56 0 Bao dudng bé tong cot Cong 0
57 | AF.82111 D& VK cot 100m3 | 1.7694 2.87 4.62
58 | AF.81140 | GCLD VK dam, san, CT |100m2| 9.3216 34.38 271.69
59 | AF.61521 | GCLD CT dam, san, CT T 7.36 10.04 73.89




60 | AF.32310 | D6 BT dam, san, CT m3 | 73.62 1ca
61 i Bao du:fm\g bé tong dam, Cong 0
san, CT
62 | AF.82111 D& VK dam, san, CT | 100m2 | 9.3216 2.87 22.68
63 | AE.22214 Xay tuong m3 123.02 1.92 214.44
64 | AK.21224 Trét trong m2 1491.5 0.2 337.43
65 | AK.51240 Lat nén m2 545.06 0.17 77.17
66 0 Cong tac khac Cong 0
67 Tang 4 (H<16M)
68 | AF.61422 GCLD CT cot T 1.76 10.19 16.3
69 | AF.81130 GCLD VK cot m2 176.94 31.9 51.31
70 | AF.32210 | D6 BT cot (thi cong) m3 11.75 0 1ca
71 0 Béo dudng bé tong cot Cong 0 0 0
72 | AF.82111 D& VK cot 100m3 | 1.7694 2.87 4.62
73 | AF.81140 | GCLD VK dam, san, CT |100m2 | 9.3216 34.38 | 271.69
74 | AF.61521 | GCLD CT dam, san, CT T 7.36 10.04 | 73.89
75 | AF.32310 | D6 BT dam, san, CT m3 | 73.62 0 1ca
76 0 Bao du:6’n\g bé tong dam, Cong 0 0 0
san, CT
77 | AF.82111 D& VK dam, san, CT | 100m2 | 9.3216 2.87 22.68
78 | AE.22214 Xay tuong m3 123.02 1.92 214.44
79 | AK.21224 Tréat trong m2 1491.5 0.2 337.43
80 | AK.51240 Lat nén m2 545.06 0.17 77.17
81 0 Cong tac khac Cong 0 0 0
82 Tang 5 (H<50M)
83 | AF.61422 GCLD CT cot T 1.76 10.19 16.3
84 | AF.81130 GCLD VK cot m2 176.94 31.9 51.31
85 | AF.32210 D6 BT cot (thu cong) m3 11.75 0 lca
86 0 Bao dudng bé tong cot Cong 0 0 0
87 | AF.82111 D& VK cot 100m3 | 1.7694 2.87 4.62




88 | AF.81140 | GCLD VK dam, san, CT |100m2 | 9.3216 | 34.38 | 271.69
89 | AF.61521 | GCLD CT dam, san, CT T 7.36 10.04 | 73.89
90 | AF.32310 | D6 BT dam, san, CT m3 | 73.62 0 1ca
o1 i Béo du:fm\g bé tong dam, Cong 0 0 0
san, CT
92 | AF.82111 | D& VK dam, san, CT | 100m2 | 9.3216 2.87 22.68
93 | AE.22214 Xay tuong m3 | 123.02 1.92 | 214.44
94 | AK.21224 Trét trong m2 1491.5 0.2 337.43
95 | AK.51240 Lat nén m2 | 545.06 0.17 77.17
96 0 Cong tac khac Cong 0 0 0
97 Tang mai
98 | AE.22214 Xay tuong thu hoi m3 | 35.69 1.92 60.23
99 | AI.61131 | Lap dungxa gdmai U100 | T 27.48 2.73 75.02
100 | AK.12222 Lop méi ton 100m2 | 9.1616 4.5 41.23
101 Cong tac khac Cong
102 Hoan thién
103 | AK.21124 Trat ngoai toan bo cong m2 | 1893.2 0.26 | 405.24
trinh
104 Lap dat dién nudc cong
105 | AH.32111 Liap cira di, cira s6 m2 | 445.32 025 | 111.33
106 | AK.84110 | Son toan bd cong trinh m2 | 9350.7 | 0.066 | 461.45
107 Thu don, ban giao cong Cong
trinh
108 Két thiic

3.3 Vach tién @9 thi cong ( ban vé TC-05)

3.4 Panh gia biéu do nhan luc

- Nhan lyc 14 dang tai nguyén dic biét khong du trit dugc. Do d6 can phai sir

dung hop 1y trong sudt thoi gian thi cong.

- Céc hé so danh gia chat luong cta biéu do nhan lyc.

a. Hé s6 khong diéu hoa vé sir dung nhdn cong (K1)




A . S
K]—:ﬂ vVO1 Ktb:?

o
Trong do:

Anmax: SO cong nhan cao nhat c6 mit trén cong trudng (81 céng nhan)
Ay SO cong nhén trung binh trén cong trudng

S: Tong sd cong nhan lao dong (S =8117 cong)

T: Toéng thoi gian thi cong (T = 186 ngay)

8117
A, =———=48 (cong nhan
»= 16 (cong nhan)
K, = A _ 85 =1,523 (thoa man)
A, 48
b. Hé 56 phén bé lao déng khéng déu (K»)
S, 4o,
S 8117
Trong do:

Sau: Luong lao dong doi ra so voi lugong lao dong trung binh.
S : Tong sb cong lao dong.
= St dung lao dong twong d6i hiéu qua, nhu cau vé phuong tién thi cong,
vat tu hop 1y, day chuyén thi cong twong ddi nhip nhang.
IV. Lap tong mit bang thi cong cong trinh
1. Co s6 tinh toan
- Céc tai liéu chung:
+ Hudng dan vé thiét ké tong mat bang xay dung
+ Hudng dan ky thuat vé 1ap tong mat bang xay dung
+ Céac quy chuan, tiéu chuan vé thiét ké
+ Quy chuan vé an toan lao dong, v¢ sinh xay dung
+ Quy chuan vé ki hiéu ban v&...
- Céc tai liéu riéng:
+ Mat bﬁng hién trang khu dat xay dung
+ Ban dd dia hinh, ban d6 tric dac
+ Mit bang quy hoach tong thé cac cong trinh xay dung, dudng s& xay
cho cong trinh



+ Tai liéu vé dja hinh, dja chét, thuy vin khu vuc

+ Biéu dd nhan lyc cta cong trinh

+ Tién d6 cung cip nguyén vat liéu chinh cho cong trinh
+ Céc ban v& vé cong nghé xdy dung...

2. Cac nguyén tic co ban khi thiét ké

- Cong trinh tam phai dam bao phuc vu thi cong cong trinh chinh tt nhét va
khong lam cén trd qua trinh thi cong cong trinh chinh.

- Cong trinh phuc vu thi cong duoc bd tri sao cho tong khdi lwgng van
chuyén trén cong truong 1a nho nhat.

- Vi cong trinh c6 thoi gian thi cong kéo dai, khi thiét ké tong mat bang thi
cong cong trinh phai thiét ké mit bang thi cong cho céac giai doan khac
nhau.

- Loi dung dia hinh, huéng gié dé giai quyét tot van dé thoat nude ciing nhu
tién nghi cho sinh hoat, san xuét tai cong trudng.

- Pam bao sy két hop tot nhat gitta cong tac xay va cong tac lap dung

- Khi thiét ké tong mat bang phai tuan theo cac hudng dan, tiéu chuan, quy
chuan vé thiét ké ban v&, an toan lao dong, phong chong chay nd, vé sinh
moi truong. ..

3. Tinh toan tong mit bang thi cong

3.1 Xac dinh dién tich lan trai, nha tam

3.1.1 S6 lwong can b cong nhén vién trong cong truong

Theo biéu d6 nhan luc bang tién do thi cong, vao thoi diém cao nhét: Ay =

81(nguoi). Do sd cong nhan trén cong trudng thay doi lién tuc cho nén trong

qua trinh tinh todn dan s6 cong truong ta liy A = Ap=48 (ngudi) 1 quéan s6
trung binh 1am viéc truc tiép & cong trudng.
* 86 nguoi trén cong trirong dwoc xdc dinh nhir sau:
G=1.06x(A+B+C+D+E)

Trong do:

- S6 cong nhan co ban: A = Ap= 48 (nguoi)

- SO cong nhan lam & cac xudng san xuat: B = m.A = 30%.A = 0,3.47

=15(nguoi)

- Can bo ki thuat: C = 6%.(A + B ) = 0,06.(48+15) =5(nguoi)



- Nhan vién hanh chinh: D =5%.( A + B+ C) = 0,05.(48+15+5) =4(nguoi)

- Nhan vién dich vu:

E=10%.(A+B+C+D)=0,1.(48+15+4+4) =7(nguoi)

Lay s6 cong nhan dm dau 2%, nghi phép 4%:

=G = 1,06 .( 48+15+4+4+7) =82 (nguoi).

3.1.2 Dién tich sir dung cho can b cong nhan vién

Khi thi cong cong trinh ta tranh tha thi cong sém mot s6 nha vinh ctru trong

nhiém vy x4y dung 1am nha hanh chinh dé giam chi phi trong viéc xdy dung

nha tam.

Khi ndy, ta gia thiét can bd va cong nhan chi c6 40% & khu 1an trai.

Tham khao bang tiéu chuan vé nha tam trén cong trudng xay dung (Thiét ké

tong mat bang va to chic cong trudng xay dung - PGS.TS. Trinh Quéc

Théng - NXB Khoa hoc k¥ thuat) ta tinh toan duogc dién tich nha tam trén

cong truong cho ting dang nha ¢ nhu sau:

- Nha ¢ tap thé cong nhan: (47+15) x 0,4 x 2 = 49,6 (m?)

- Nha lam viéc cho can bd:  (4+4) x 0,4 x 4 =12,8 (m?) (B tri 40% can b
lam viéc ngoai hién truong, con lai 60% lam vi¢c trong nha hanh chinh

duoc dung 1én trong 1 s6 nha vinh cir).

- Nha an: 82x0,4x1,0 =328 (m?)

- Nha dé xe: 47 x 0,5 x 1,2 = 28,2 (m°)
- Nha tam: 2,5/20 x 82 =10,13 (m?)

- Nha vé sinh: 2/20 x 82 =8,2 (m®)

82 x 0,04 = 3,28 (m?)

Sau khi tinh toan & trén can ctr vao cac diéu kién thi cong cta tirng loai vat

- Bénh x4 +y té:

liéu khac nhau va diéu kién mat bﬁng cong trinh ta chon kich thudc cac
phong ban nhu sau:

Badng thong ké cac phong ban chirc néing:

o Chiéu Chiéu Dién
Tén phong ban . ) )
rong(m) | dai(m) | tich(m®)
Nha nghi cua cong nhan 4 12 48
Nha lam viéc cua CBKT 4 5 20




Nha in 4 8 32
Nha dé xe 4 8 32
Nha tam 4 4 16
Phong bao vé 4 3 12

3.2 Xac dinh dién tich kho bai chira vat li¢u
3.2.1. Kho chira xi ming
Cin ctr vao bang tién do thi cong ctia cong trinh ta thay khi thi cong dén phan
xay tuong, trat 1a c6 nhu cau vé luong vat liéu 16n nhét, do d6 cin ¢t vao
khéi lwong cong tac hoan thanh trong mot ngay dé tinh toan khéi luong
nguyén vat liéu can thiét, tir d6 tinh toan duoc dién tich can thiét cua kho
béi.
Khéi lugng tudong xay 16n nhit cua mot tang: 147,12 (m°)
Dién tich trat trong 16n nhit cua mot tang: 1951,15 (m?)
Theo dinh mure vat li€u ¢6 :
+ Pinh mirc cho 1m® tudng x4y : xi ming : 65,07 kg
+ Pinh muc cho 1m?® trat trong : xi mang : 163,02 kg
147,12

+ Khéi lugng xay trong mot ngay : —— =0,65m°
ong xay trong mot ngay 15.15
Véi : 15 1a s6 cong nhan x4y tudng trung binh trong mot ngay
1951,15

+ Khéi luong trat trong trong mot ngay:

=5,66 (m®
3 (m°)

Vi : 23 1a s6 cong nhén trat trung binh trong mot ngay
Viy khéi lugng xi ming can co trong mot ngdy va du trit trong 4 ngy:
- Cong tac xay: 65,07x0,65x 4 =169,18 (kg)
- Cong tac trat: 163,02x5,66x 4 =3690,77(kg)
Tong cong: = 3859,95 (kg) = 3,86 (T)
Dién tich kho bai: S= % X QL
2
Véi: a - Hé s6 str dung mit bang kho, 1ay o = 1,6 vi 1a kho kin
P, - Luong vat li€u chtra trong kho bai.

P, - Luong vat li€u chtra trong 1m? dién tich c6 ich cua kho bii.



3,86x1,6

Dién tich kho bii dung dé chita ximang: S= =2,47T m°

Chon kho kich thudc 4mx7m=28(m?).
3.2.2 Kho cdt thép
Khéi luong thép trén cong trudng phai du trir dé gia cong va lip dung cho 1
tang gdbm: (dam, san, cot, vach , cAu thang).
Theo s6 liéu tinh toan ta x4c dinh khéi luong thép 16n nhét 16n nhat cho 1 ting
la:
Thép cot: 1,91 (T)
Thép dam, san: 7,36 (T)
Téng luong thép cho tang: 1,91 + 7,36 = 9,27 (T)
Dinh murc sap xép lai vt liéu d=3,7+4,2(T/m?).

Dién tich kho chira thép cAn thiét 1a: F = D#:ax - % —2.32(m?)

Dién tich kho c6 ké dén 16i di 1a: S=a.F=15.2,32=348(m?)
Véi a=1,4+1,6 ddi véi kho kin, ta laya=1,5
Pé thuan tién cho viéc sap xép, boc dd va gia cong theo chiéu dai thanh thép
nén ta chon dién tich kho chira thép: F=4x15=60(m?)
3.2.3 Kho cop pha
Luong cdp pha sir dung 16n nhat 1a trong cac ngay gia cong lip dung cbp pha
dam,san,cau thang (S = 969,65 m?). Van khudn dim san,cau thang bao gdbm
cac tam van khuon thép (cac tim mit va goc), cac cay chong thép Lenex va
da ngang, da doc bang gd. Theo dinh mirc, ta co:
+ Thép tim: 969,65 x 51,81/100 = 502,38 (kG)
+ Thép hinh: 969,65 x 48,84/100 = 473,58 (kG)
+ G 1am thanh da: 969,65 x 0,496/100 = 4,81 (m?)
Theo dinh murc ct chira vat liéu:
+ Thép tAm: 4 - 4.5 T/m?
+ Thép hinh: 0.8 - 1.2 T/m?
+ G 1am thanh da: 1.2 - 1.8 m¥m?

Q0502 0,473 481

Dién tich kho: F = + + =3,81 m?
4 1 15

maxi



Chon kho ¢dp pha c6 dién tich: F =4 x7=28 (m?) dé dam bao thuan tién gia
cong cdp pha tai chd.

3.2.4 bai cat

Thudc loai kho bai 10 thién.

[q]: lwong cat cho phép trén 1m® mit bang 1.5m*/ 1m?

1 m®vita can dung 1,16m° cat vang (vita mac 50)

Luong cat dung trong 1 ngdy : 1,16 x (0,65+5,66 )= 7,32 (m°).

7,32x1,2

Dién tich bai dé cat : S = —5, 86(m2)

Vi ta d6 bétong cot, dim, san cau thang déu bang 6t6 bom bétong thuong
pham nén khéng can tinh khdi lugng da soi trén cong trudng.

3.2.5 Bai gach

Thudc loai kho bai 19 thién. Ta dy tinh dy trir luvong gach cho 4 ngay, theo

dinh mirc 1m® twong st dung 550 vién gach.

— Luong gach : 147’1255550 4 21578 (vien).

Véi : 12 1a s6 ngay xay tuong.
Theo dinh mirc Dyay = 1100(v/m?).

21578x1,2
1100

3.3 Tinh toan hé thong dién thi cong va sinh hoat

— Dién tich bai dé gach : S = =23,54(m’)

a. Dién thi cong va sinh hogat trén cong truong: P,

Tong cong suat cac phuong tién,thiét bi thi cong duoc tong hop trong bang

dudi day:
Cong suat | Cong suat
STT Noi tiéu thy S6 lugng 1may | tong cong
(kW) (kw)

1 May tron bétong loai 4001 1 4,5 4,5

2 May tron vira loai 3751 1 4,3 4,3

3 May vén thang tai PGX-800-16 | 1 3,1 3,1

4 Van thang 1obng MPG-1000-110 | 1 22 22

5 Pam dui U7 4 0,8 3,2




6 Dam ban 2 1 2
7 May ca bao lién hop 1 1,2 1,2
8 May cit udn thép 2 1,2 2,4
9 May han dién 3 6 18
10 May bom nudc 3 2 6
11 May bom dau 2 2,5 5
Tong 71.7
b. Dién sinh hoat trong nha:P,
, binh muc | Dién tich P
STT Noi chiéu sang
(W/m?) (m°) (W)
1 Nha nghi ctia cong nhan 15 48 720
2 Nha lam viéc cua CBKT 15 20 300
3 Nha an 15 32 480
4 | Nhadé xe 3 32 96
5 | Nhatam 3 16 48
6 Phong bao vé 3 12 36
Tong cong P, 1680
c. Dién chiéu sang ngodi nha:Ps
, Pinh miic | S41- P
STT Noi chiéu sang
(W) uong (W)
1 Duong chinh 500 4 2000
2 Xuong gb cbppha, cbt thép 100 2 200
3 Kho ximang + kho thép 75 5 375
4 Bdn goc mit bang thi cong 1000 4 4000
5 Dén bao vé cong trinh 100 20 2000
Tong cong P; 8575

Tong cong suat dién can thiét cho cong truong:

Tp :1,1.[*9'_23 PR3P K3.ZP3J

CoS@




Trong do6 :

1,1: hé s6 tinh dén hao hut cong suét trong mang

cosg: hé sb cong suit thiét ké cua thiét bi. Lay cose = 0,75
K1, Kz, Ks: hé s6 ké dén mirc d6 str dung dién dong thoi,
K;=0,7; K,=0,8; K;=1,0

P, Py, P3: téng cong suét cac noi tiéu thu.

>p :1,1.(% * 0,8><1,68+1><8,575j =84,52(kW)

Nguédn dién cung cp cho cong truong lay tir ngudn dién ludi qudc gia cung
cap cho thanh phd.

d. Chon may bién dp phdn phoi:

Pt _ 84,52

Cong suat phan khang tinh toan: P, =
cosp, 0,75

=112,69(kW)

Cong sudt biéu kién: S, =,[> P +P? =/84,52° +112,69° =140,86(kW)
Chon may bién ap c6 cong suit biéu kién dinh mirc ciia may chon thoa mén
bt déng thirc sau 14 hop 1y nhét: (60 +80).S% .S,
Chon may bién ap ba pha 320 - 10/0,4 c6 cong suat dinh mirc 320(kVA) lam
ngudi bang dau cua Viét Nam san xuat 12 hop 1y nhét.
e. Tinh todn ddy dan:
% Tinh todn va chon dwong ddy cao thé
Tinh toan theo do sut dién thé cho phép: AU=L
10.U%.cose
Trong d6, M : M6 men tai (kW .km)
U : Pién thé danh hiéu (kV)
Z : bién tr¢ cua 1km dai duong day
Gia thiét chiéu dai tir mang dién quéc gia t6i tram bién 4p cong trudng la
250(m)
Ta co mé mentaila: M =P .L=284,52 x 0,25 =21,13 (kW.km)
- Pé thoa man do bén co hoc , day nhom cé tiét dién 1a 50 mm®.
Chon diay A-50. Tra bang 7.9 sach thiét ké tong mit bang xd -TS. Trinh Qudc
Théng) vt cose = 0,7 duge Z = 0,741.



M.Z  21,13x0,741

AU%= 2 = -
10.U%.cosp 10x6°x0,7

=5,8%<10%

Nhu vay day A-50 dat yéu cau.
% Chon ddy dan phdn phéi dén phy tdi
Puong day dong luc c6 chiéu dai L =200 m

A da 4a A% . , 100><ZP><L
Tiét dién day dan tinh theo cong thirc: S = >
S KxUj;xAU

Trong do6 :
Z P= 84520 W 4 cong suit noi tiéu thu
L =200 m la chiéu dai doan duong day tinh tir diém dau dén noi tiéu thy
xa nht.
AU = 5% 1a do sut dién thé cho phép.
K = 57 12 hé s6 ké dén vat liéu lam day (day dong).
Ug =380V la dién thé cua duong diy don vi
_ 100x 84520 200

> 57x 380° x5
Chon day cap c6 4 16i dong, mdi day c6 S =50 mm°va[l] =335 A.

. x 3 P
- Kiém tra day dan theo di€u kién cuong do: | = Z
J3x U, x cosp

= 41,07(mm2)

Trong do:
> P =84,52 (kW) = 84520 (W).
Us = 380(V).
cose = 0,68 vi $6 luong dong co <10.

~ P 84520
J3U,.cosp 1,73x380x0,68

— | = 189,07(A) < 335 (A)

Nhu vay day chon thoa mén diéu kién.

~Kiém tra theo do bén co hoc:

Déi voi day cap tra bang 7.13 (Sach thiét ké tong mit bang xd- TS .Trinh
Quéc Théng) ta cO Spin = 4 mm?. Do dé viéc chon day déng o tiét dién 50
mm? 14 hop 1y.

Nhu vay day thoa min cac diéu kién.



% Puwong ddy sinh hoat va chiéu sang

Gia thiét chiéu dai dudong diy L= 350(m)
200 x Z PxL
K x U3 x AU

Tiét dién day dan tinh theo cong thirc: S, =

Trong do :
> P =P2+P3=1680 + 8575 = 10255 (W)
L = 350(m): Chiéu dai doan dudng day tinh tir diém dau dén noi tiéu thu.
AU = 5%: P sut dién thé cho phép.
K = 57: Hé s6 ké dén vat liéu 1am day (ddng).
Ug =220(V): Dién thé ciia dudng day don vi.
_ 200x10255x 350
57x 220% x5

=S = 52,o4(mm2)

Chon day cap c6 4 16i ddng, mdi day c6 S = 16(mm?) va [ 1] = 150(A).

Kiém tra day dan theo diéu kién cuong do:

P 10255
| = - =46,61 (A) <150(A
U,.cosp 220.1 (A) <150(A)

* Kiém tra theo dé bén co hoc:
Tiét dién nho nhét ctia day boc dén cac may lap dit trong nha tra bang 7.13
(sach thiét ké tong mat bang xay dung - TS.Trinh Quéc Thing) v6i day dong
1a 1,5(mm 2).
Do d6 viéc chon day dong c6 tiét dién 16(mm?)1a hop 1y.
3.4. tinh toan hé thong thoat nuwéc cho cong trurong
Noi dung thiét ké:
e Xac dinh luu luong nudce can thiét trén cong trudng.
e Yéu ciu chat luong can thiét trén cong trudng.
e Thiét ké mang ludi cap nude.
a. Tinh todn luu lwong nwoc trén cong truong
» Nuoc phuc vu cho san xudt:

Luu luong nudc dung cho san xuat tinh theo cong thic:

SX ye

=1,2 h k. (I/s)
.3600 ¢



Vi, n: SO luong cac diém can dung nudc

1,2: Hé sb ké dén luong nudce can dung chua tinh hét, hodc s& phat

sinh.

Kq: HE sO sir dung nudc khong diéu hoa, Ky = 2,25

Pm.ip: Lugng nudc su dung cua 1 may/1 kip (1), Pmkip = q.D

q: Khbi luong cong tac can sir dung nude

P: Pinh mirc st dung nudc cua cac ddi tuong

STT Cong tac Khéi lwong q | Dinh mirc (D) P
1 Xay 0.65 200(1/m®) 130
2 Trat 5.66 200(1/m®) 1132
3 Tudi gach 1439 250(1/2000vién) 359.75
4 | Bao dudng bétong 12 600(l/ca) 7200
Tong 8821.75

=P, :1,2x%1’705x2,25: 0,83(|/S)

» Nuoc dung cho sinh hoat tai cong truong :
Luu lugng nudce dung cho sinh hoat tai hién truong va khu ¢ bao gé)m nuoc
phuc vu cho tdm rira, dn uéng dugc tinh theo cong thic: Py, =P, + Py
Pa: lugng nudc sinh hoat dung trén cong truong: P, =M (1/s)
8.3600

Trong do:

K: hé s6 st dung nudce khong diéu hoa, k =2

Ny: s6 nguoi trén cong trudng

N,=A+B+C+D+E=77 (nguoi)

Ph.kip: nhu cAu nudc cua 1 cong nhan trén 1 ca( Léy Ppip = 20 I/nguoi)

pazm :0,11(| / S)
8x 3600
r . 9 N o k'NZ'Pnn a)
Pp: lwgng nude phuc vu sinh hoat ¢ khu nha 6, P,=———"=% (l/s)
24.3600

Vi, K: hé sb st dung nudce khong diéu hoak=2,5

N,: s nhan cong & trén cOng truong



(35% nhan cong ¢ tai cong truong, N, = 77x0,4 = 31)
Ph.ngay: nhu cAu nudce cua 1 nguoi trén 1 ngay (Léy Phngay = 50 I/ nguoi)
_2,5%x31x50
" 24x3600

» Xac dinh nuoc dung cho ciru hoa:
Tra bang 6.2 (Sach thiét ké tong mit bang x4y dung - TS. Trinh Qudc Thang)
v6i loai nha kho chay, c6 khdi tich trong khoang (20 - 50) x 1000m?, ta c6

—0,13(I/s) = Py =0,11+0,13 = 0,24 (I/s)

luong nude dung cho phong hoa theo tiéu chuan 1a: Pe. = 10(I/s).
Ta c0: Pgx + Psy = 0,83+0,24=1,07 ( I/s) < P, =10(l/s)
Vay lugng nudc trén cong truong tinh theo cong thuec:
P=0,7.(Psyq + Psx) + Pcc = 0,7x 1,07+ 10 = 10,75 (I/s)
b. Chét lwong nwéc va cic nguon nwéc cung cip
- Chat luong nudc:
Nudc dung trén cong truong phai dam bao chat luong phi hop véi cac tiéu
chuan vé k¥ thuat va vé sinh.

+ Nudc phuc vu cho cac qua trinh tron vita bétong va vira xay, trat khong
dugc chira axit, sunfat, ddu md. ..

+ Nudc dung cho sinh hoat phai dam bao cic yéu cdu nhu trong sach,
khong chtra cac vi trung gay bénh, dat cac ti€u chuin vé nude sinh hoat do
Bo yté quy dinh.

- C4c ngudn cung cip nudc:
Nudc cung cip cho cong truong co thé 1dy tir 2 ngudn sau:

+ Nudc do cac nha may ciia thanh phd cung cap.

+ Nudc lay tir cac ngudn cung cip thién nhién: song, sudi, ao, hd, nudc
ngam,..

c. Thiét ké dwong ong cip nuwéc:
Gia thiét duong kinh 6ng D < =100(mm).
Vian toc nude chay trong 6ng la: v = 1,5(m/s).

Puong kinh éng din nudc tinh theo cong thirc:

_| AP | 4x10,75 _ ) |
D_\/n.V.IOOO _\/nxl,SxIOOO =0,096(m)=96(mm)<100(mm) (thoa

maén)



Vay chon dudng kinh éng 1a: D = 100(mm).

3.5. Puong tam cho cong trinh
Puong tam phuc vu thi cong anh huéng truc tiép dén mit bang xiy dung,
tién d6 thi cong cong trinh. Thong thudng ta loi dung dudng chinh thirc co
san hodc dé giam gia thanh xay dung ta b tri dudng tam trung voi dudng cb
dinh phuc vu cho cong trinh sau nay.
Thiét ké dwong: tuy thudc vao mit bang thi cong cong trinh, quy hoach
duong da c6 trong ban thiét ké ma ta thiét ké va quy hoach dudng cho cong
trinh.
Mit dudng lam bang da dam rai thanh timg 16p 15 ~ 20 cm, & mdi 16p cho xe
lu dam ki, tong chiéu day 16p d4 dam 1a 30cm. Doc hai bén dudng c6 rinh
thoat nudc. Tiét dién ngang cua mat dudng cho 1 lan xe rong tir 3,5 m dén
4,0m va 2 1an xe 1a 7,0 m. B4 tri duong cudi huéng gié dbi véi khu vire hanh

chinh, nha nghi dé dam bao tranh bui.



D. AN TOAN LAO PONG VA VE SINH MOI TRUONG
I. An toan lao dong

Khi thi cong nha cao tdng viéc can quan tAm hang dau 1 bién phap an
toan lao dong. Cong trinh phai 13 noi quan 1y chit ché vé s6 ngudi ra vao
trong cdng trinh (Khdng phén sw mién vao). Tét ca cac cong nhan déu phai
duoc hoc ndi quy vé an toan lao dong trude khi thi cong cong trinh.

1. An toan lao dong trong thi cong ép coc

- Khi thi cong €ép coc can phai huin luyén cong nhan, trang bi bao ho,
kiém tra an toan céc thiét bi phuc vu.

- Chap hanh nghiém chinh quy dinh an toan lao dong vé st dung, van
hanh may ¢p coc, dong co dién, can cau, may han dién,...

- Céc khbi dbi trong phai dugc chong xép theo nguyén tic tao thanh khoi
on dinh. Khong dugc dé khéi ddi trong nghiéng, roi, do trong qua trinh ép
coc.

- Phai chap hanh nghiém ngit quy ché an toan lao dong ¢ trén cao: Phai
c6 ddy an toan, thang sat 1én xuéng....

2. An toan lao ddng trong thi cong dao dat
2.1. Su ¢6 thwong gip khi thi cong dao dat va bién phap xir 1y

Khi dao dat hd mong c6 rat nhiéu su cb xdy ra, vi vay can phai chi y dé
c6 nhitng bién phap phong ngtra, hodc khi da xay ra sy ¢ can nhanh chong
khic phuc dé dam bao yéu cau vé ki thuat va dé kip tién do thi cong.

Pang dao dat, gap tro1 mua lam cho dat bi sut 1o xuéng day mong. Khi
tanh mua nhanh chong 1y hét chd dat sap xubng, luc vét dat sap 10 can
chita lai 20cm day hé dao so vé6i cot thiét ké. Khi boc bo 16p dat chira lai
nay (bang thu cong) dén dau phai tién hanh 1am 16p 16t mong bang bé tong
gach v& ngay dén do.

C6 thé dong ngay cac 16p van va chéng thanh vach sau khi don xong dat
sap 1¢ xudng mong.

Can c6 bién phap tiéu nudc bé mit dé khi gip mua nudc khong chay tir
mat xuéng ddy hd dao. Can 1am rinh & mép hd dao dé thu nudc, phai c6
ranh, con trach quanh hé mong dé tranh nude trén bé mat chay xubng hé

dao.



Khi dao gip da "md co6i nam chim" hoic khdi rin nim khong hét day
mong thi phai pha bo dé thay vao bang 16p cat pha da dam roi dam ky lai dé
cho nén chiju tai déu.

Trong hé mong gip thi bun: Phai vét sach 14y hét phan bun nay trong
pham vi mong. Phan bun ngoai mong phai co tudng chin khong cho luu
thong gitta 2 phan bun trong va ngoai pham vi méng. Thay vao vi tri cia tai
bun da léy di can d6 cat, dat tron da dam, hodc cac loai dét co gia ¢ do co
quan thiét ké chi dinh.

Gip mach ngam co cat chay: can lam giéng loc dé hut nuéc ngoai pham
vi hé méng, khi hé méng kho, nhanh chéng bit dong nude co cat chiy bang
bé tong du dé nudc va cat khong dun ra duge. Khan truong thi cong phan
mong & khu vuc can thiét dé tranh kho khan.

Pao phai vat ngam nhu dudng 6ng cap thoat nudce, day cap dién cac loai:
Can nhanh chong chuyén vi tri cong tac dé cd giai phap xur Iy. Khong duoc
dé kéo dai su ¢ s& nguy hiém cho ving 1an can va anh huong téi tién do thi
cong. Néu lam v& 6ng nudc phai khoa van trude diém lam v& dé xu Iy
ngay. Lam dat day cap phai bao cho don vi quan 1y, dong thoi nhanh chong
s0 tan trude khi ngit dién dau ngudn.

2.2. An toan lao dong trong thi cong dao dat bing may

Trong thoi gian may hoat dong, cdm moi nguoi di lai trén mai doc tu
nhién, cling nhu trong pham vi hoat dong cua may, khu vyc nay phai c6
bién bao.

Khi van hanh may phai kiém tra tinh trang may, vi tri dat mdy, thiét bi an
toan phanh ham, tin hi¢u, am thanh, cho may chay thur khong tai.

Khong dugc thay d6i d6 nghiéng ctia may khi gau xtic dang mang tai hay
dang quay gan. Cdm ham phanh dot ngot.

- Thudng xuyén kiém tra tinh trang ciia day céap, khong dung day cép da
ndi hodc bi té.

- Trong moi trudng hop khoang cach gitta cabin may va thanh hé dao
phai > 1.5 m.

2.3. An toan lao dong trong thi cong dao dat bang thi cong

Phai trang bi du dung cu cho cong nhan theo ché d6 hién hanh.



CAm nguoi di lai trong pham vi 2m tinh tir mép vén cir xung quanh hd dé
tranh tinh trang roi xubng ho.

Dao dit hd méng sau mdi tran muwa phai ric cat vao bac thang 1én xudng
tranh truot nga.

Cam bd tri nguoi 1am viée trén miéng hé trong khi dang ¢ viéc & bén
du6i hd dao trong ciing mot khoang ma dat co thé roi, 1¢ xudng ngudi bén
dudi.

3. An toan lao ddng trong cong tac bétdng va cot thép
3.1. An toan lao dong khi lip dung, thao d& dan gido

Khong duoc st dung dan gido: Co bién dang, ran nut, mon gi hodc thiéu
cac bo phan: méc neo, gidng ....

Khe ho gitta san cong tac va tuong cong trinh >0.05 m khi xay va 0.2 m
Kkhi trat.

Cac cot dan gido phai dugc dat trén vat ké 6n dinh.

Cam xép tai Ién dan gido, noi ngoai nhiing vi tri da qui dinh.

Khi dan gido cao hon 6m phai 1am it nhat 2 san cong tac: San lam viéc
bén trén, san bao vé bén dudi.

Khi dan gido cao hon 12 m phai 1am cau thang. Do dbc cua ciu thang <
60°

L3 hong & san cong tac dé 1én xudng phai c6 lan can bao vé & 3 phia.

Thuong xuyén kiém tra tat ca cac bd phan két ciu cta dan gido, gia do,
dé kip thoi phat hién tinh trang hu hong cua dan gido dé c6 bién phap stra
chtra kip thoi.

Khi thao d& dan gido phai ¢ rao ngan, bién cAm nguoi qua lai. Cam thao
dd dan gido bang cach giat do.

Khéng dyng lap, thao d& hodc 1am viéc trén dan gido va khi troi mua to,
giong bio hodc gid cap 5 trg 1én.

3.2. An toan lao dong khi gia cong lip dung cop pha

Van khuon dung dé d& két ciu bé tong phai dugc ché tao va lip dung
theo dung yéu cau trong thiét ké thi cong di dugc duyét.

Van khuén ghép thanh khdi 16n phai dam bao virng chéc khi cau lip va

khi cau lap phai tranh va cham vao cac by két cau da lap trudce.



Khéng dugce dé trén van khudn nhitng thiét bi vat liéu khong cé trong
thiét ké, ké ca khong cho nhimg ngudi khong tryc tiép tham gia vao viée do
bé tong dtrg trén van khuon.

CAm d3t va chat xép cac tAm van khudn céac bd phan cua van khudn 1én
chiéu nghi cau thang, 1én ban cong, cac 16i di sat canh 15 hong hoidc cac
mép ngodi cua cong trinh. Khi chua gidng kéo chiing.

Trude khi do bé tong can b k¥ thuat thi cong phai kiém tra van khuon,
néu c6 hu hong phai stra chira ngay. Khu vuc stra chira phai c6 rao ngin,
bién béo.

3.3. An toan lao dong khi gia cong, lip dung cot thép

Gia cong cbt thép phai duoc tién hanh ¢ khu vuc riéng, xung quanh cé
rao chin va bién bao.

Cit, udn, kéo cét thép phai dung nhiing thiét bi chuyén dung, phai c6 bién
phap ngan ngira thép vang khi cat cdt thép cd doan dai hon hodc bang 0.3m.

Ban gia cong cbt thép phai duoc cd dinh chac chan, néu ban gia cong cot
thép cd cOng nhan lam viéc ¢ hai gia thi ¢ gitra phai c6 ludi thép bao vé cao
it nhat 1a 1.0 m. Cét thép di 1am xong phai dé ding chd quy dinh.

Khi nin thang thép tron cudn bang mdy phai che chian bao hiém & truc
cudn trude khi mé may, ham dong co khi dua dau ndi thép vao truc cudn.

Khi gia cong ¢t thép va 1am sach ri phai trang bi day du phuong tién bao
vé€ ca nhan cho cong nhan.

Khong ding kéo tay khi cit cic thanh thép thanh cac mau ngin hon
30cm.

Buoc ¢t thép phai dung dung cu chuyén dung, cam budc bang tay cho
phap trong thiét ké.

Khi dung lap c6t thép gan duong day dan dién phai cat dién, trudng hop
khong cat duoc dién phai c6 bién phap ngin ngira cdt thép va cham vao day
dién.

3.4. An toan lao dong khi dé va dam bé tong

Trude khi d6 bé tong can bo ky thuat thi cong phai kiém tra viée lap dat

coffa, cdt thép, dan gido, san cong tac, duong van chuyén. Chi duoc tién

hanh d6 sau khi da c6 van ban xac nhan.



Li qua lai dudi khu vuc dang d6 bé tong phai co rao ngin va bién cim.
Truong hop bit budc co6 ngudi qua lai can lam nhitng tdm che & phia trén
16i qua lai do.

Cam ngudi khong co nhiém vu ding & san rot vira bé tong. Cong nhan
lam nhi¢ém vu dinh hudng, diéu chinh may, voi bom do bé tong phai co
gang, ung.

Khi ding dim rung dé ¢am bé tong can:

- Nbi dat véi vo dam rung

- Dung day budc cach dién ndi tir bang phan phdi dén dong co dién cia
dam

- Lam sach d¢am rung, lau kho va quan day dan khi lam viéc

- Nguimng dam rung tir 5-7 phat sau mdi lan lam viéc lién tuc tir 30-35
phat.

- Cong nhan van hanh may phai dugc trang bi Uing cao su cach dién va
cac phuong tién bdo v¢ ca nhan khéc.

3.5. An toan lao dong khi bio duwong bé tong

Khi bao dudng bé tong phai dung dan gido, khong dugc dung 1€n cac cot
chdéng hodc canh van khuon, khong dugce dung thang tua vao cac bd phan
két cau bé tong dang bao dudng.

Bao dudng bé tong vé ban dém hoic nhirng b0 phan két cau bj che khuét
phai c6 dén chiéu sang.

3.6. An toan lao dong khi thao d& cop pha

Chi dugc thao do van khudn sau khi bé tong da dat cuong dd qui dinh
theo hudng dan cuia can bo ki thuat thi cong.

Khi thdo d& van khuon phai thdo theo trinh tu hop 1y phai c6 bién phap
dé phong van khuon roi, hodc két cdu cong trinh bi sap d6 bat ngd. Noi thao
véan khuon phai c6 rao ngin va bién bao.

Trude khi thao van khudn phai thu gon hét cac vat lidu thira va cac thiét
bi dat trén cac bo phan cong trinh sép thao van khuon.

Khi thdo van khuon phai thuong xuyén quan sat tinh trang cac by phan
két ciu, néu c6 hién tuong bién dang phai ngimg théo va bao cdo cho can

bd k¥ thuat thi cong biét.



Sau khi thdo van khuon phai che chin céc 15 hong cua cong trinh khong
duoc dé van khuon di théo 1én san cong tac hoac ném van khuon tr trén
xubng, van khuon sau khi thao phai duoc dé vao noi qui dinh.

Théo d& van khuodn dbi véi nhitng khoang do bé tong cdt thép co khau
d6 16n phai thyc hién ddy du yéu cau néu trong thiét ké vé chéng d& tam
thoi

3.7. An toan lao dong khi thi cong mai

Chi cho phép cong nhan lam cac cong viéc trén mai sau khi can by k¥
thuét d3 kiém tra tinh trang két cu chiu luc cua mai va céc phuong tién bao
dam an toan khéc.

Chi cho phép dé vat liéu trén mai ¢ nhing vi tri thiét ké qui dinh.
Khi dé cac vat liéu, dung cu trén mai phai cé bi¢n phap chéng lan, truot
theo mai déc.

Trong pham vi dang c6 nguoi 1am viéc trén mai phai c¢6 rao ngin va bién
cAm bén dudi dé tranh dung cu va vat liu roi vao ngudi qua lai. Hang rao
ngan phai dit rong ra mép ngodi ciia mai theo hinh chiéu bang véi khoang
> 3m.

4. An toan lao dong trong cong tac xay va hoan thién

4.1. Trong cdng tac xay

Kiém tra tinh trang ctia gian gido gia d& phuc vu cho cong tac xay, kiém
tra lai viéc sép Xép b tri vat liéu va vj tri cong nhan ding lam viéc trén san
cong tac.

Khi x4y dén do cao cach nén hoic san nha 1.5 m thi phai bic gian gido,
gia do.

Chuyén vat liéu (gach, vita) 1én san cong tac & do cao trén 2m phai dung
cac thiét bi van chuyén. Ban nang gach phai c6 thanh chic chin, dam bao
khong roi d6 khi nang, cAm chuyén gach bang cach tung gach 1én cao qua
2m.

Khi 1am san coéng tac bén trong nha dé xay thi bén ngoai phai dit rao
ngin hodc bién cdm cach chan tuong 1.5m néu do cao xdy < 7.0m hoic
cach 2.0m néu d6 cao xdy > 7.0m. Phai che chan nhiing 15 tuong ¢ tang 2

tr¢d 1én néu nguo1 co thé lot qua duoc.



Khong duogc phép:
- Bimg & bo tuong dé xay
- Di lai trén bo tuong
- Bimg trén mai hit dé xay
- Tya thang vao tuong moi xay dé 1én xudng
-Pé dung cu hoac vat liéu 1én bo tuong dang xay

Khi xay néu gip mua gi6 (cap 6 tré 1én) phai che ddy chdng d& khéi xay
can than dé khoi bi x6i 1& hodc sap dd, déng tho1 moi ngudi phai dén noi an
nap an toan. Khi xay xong tudng bién vé miia mua bao phai che chin ngay.

4.2. Trong cong tac hoan thién

Str dung dan gido, san cong tic lam cong tic hoan thi¢n phai theo sy
huéng dan ciia can bd k¥ thuat. Khong dugc phép dung thang dé 1am cong
tac hoan thién & trén cao.

Can b0 thi cong phai dam bao viéc ngét dién hoan thién khi chuan bj trat,
son,... 1én trén bé mat cua hé thong dién.

4.2.1 Trong cOng tac trat

Tréat trong, ngoai cong trinh can sir dung gian gido theo quy dinh cta quy
pham, dam bao 6n dinh, viing chéc.

Cim dung chit doc hai dé 1am vira trat mau.

Pua vira 1én san ting trén cao hon 5m phai ding thiét bi van chuyén 1én
cao hop ly.

Thing, x6 ciing nhu cac thiét bi chira dung vita phai dé & nhitng vi tri
chic chin dé tranh roi, trugt. Khi xong vi¢c phai co rira sach s€ va thu gon
vao 1 chd.

4.2.2 Trong cong tac quét voi, son

Gian gido phuc vu phai dam bao yéu ciu cta quy pham chi dugc ding
thang tua dé quét voi, son trén 1 dién tich nho & d6 cao cach mat nén nha
(san) < 5m

Khi son trong nha hodc dung céc loai son c6 chta chat doc hai phai trang
bi cho cong nhan mat na phong doc, trude khi bat dau lam viéc khoang 1h
phai mo tt ca cac cira va céac thiét bi thong gié ctia phong do.

Khi son, cong nhan khong dugc lam viéc qua 2 gio.



Cam nguo1 vao trong budng da quét son, voi, c6 pha chat ddc hai chua

khé va chua duoc thong gio tot.

5. Bién phap an toan khi tiép xic véi may méc

Trudce khi bat dau lam viée phai thudng xuyén kiém tra day cap va day
cau dem dung. Khong dugc ciu qué stc ning cia can truc, khi ciu nhimg
vat liéu va trang thiét bi c6 tai trong gﬁn gi61 han suc nang can truc can phai
qua hai dong tac: dau tién treo cao 20-30 cm kiém tra moc treo & vi tri d6
va su 6n dinh cta can truc sau d6 méi nang 1én vi tri can thiét. TSt nhat tat
ca cac thiét bi phai dugc thi nghiém, kiém tra trudc khi st dung ching va
phai dong nhan hiéu c6 chi dan céc sirc cau cho phép.

Nguoi l4i can tryc phai qua dio tao, c6 chuyén mon.

Nguoi 1ai can truc khi cau hang bat budc phai bao trudc cho cong nhan
dang 1am viéc ¢ dudi bang tin hiéu 4m thanh.

Céac cong viéc san xuat khac chi dugce cho phép 1am viéc & nhimg khu
vuc khéng nam trong ving nguy hiém cta can truc. Nhiing ving lam viéc
clia can truc phai ¢6 rao ngin dit nhiing bién chi dan nhiing noi nguy hiém
cho nguoi va xe co di lai. Nhimg t6 d6i cong nhén lip rap khong dugc dimg
dudi vat cau va tay can cua can truc.

Dbi v6i tho han phai co trinh do chuyén mén cao, trudc khi bat dau cong
tac han phai kiém tra hiéu trinh cac thiét bj han dién, thiét bi tiép dja va két
ciu ciing nhu d6 bén chéc cach dién.

6. An toan trong thiét ké to chirc thi cong

- Can phai thiét ké cac giai phap an toan trong thiét ké t6 chirc thi cong dé
ngan chin cac truong hop tai nan ¢ thé xay ra va dua ra cac bién phép thi
cong t6i wu, dit van dé dam bao an toan lao dong 1én hang dau.

- Bam bdo an toan trong qua trinh thi cong, tién do thi cong vach ra.

- Bam bao trinh ty va thoi gian thi cong, ddm bao sy nhip nhang gitia cac
t6 doi tranh chong chéo gy tré ngai 1an nhau gdy mat an toan trong lao
dong.

- Can phai ¢6 rao chin cac ving nguy hiém, bién thé, kho vat liéu d&

chay, d& nd, khu vuc xung quanh dan gido.



- Thiét ké cac bién phap chdng on & nhimng noi c6 mirc do 6n 16n nhu
xuodng gia cong go, thép.

- Trén mit bang chi & huéng gid, cac dudng qua lai cua xe van chuyén
vat li€u, cac bién phdp thoat nguoi khi co su cd xdy ra, cac nguén nuoc
chira chay.

- Nha kho phai b tri ¢ nhimg noi bang phéng, thoat nudc tot dé dam bao
d6 6n dinh cho kho, cac vat liéu xép chdng, dong phai sip xép dung quy
cach tranh x6, do bat ngd gay tai nan.

- Lam cac hé thng chdng sét cho dan gido kim loai.

- Pé phong tiép xtc va cham cac bd phan mang dién, bao dam cach dién
t6t, phai bao che va ngan cach cac bd phan mang dién.

- Han ché giam tdi da cac cong viéc trén cao, ung dung cac thiét bi treo
budc c6 khoa ban ty dong dé thao d& két cAu ra khoi moc cau nhanh chong,

cong nhan co6 thé ding ¢ duoi dat diéu khién.

V¢ sinh moi truomng

Trong mit bang thi cong bo tri hé théng thu nude thai va loc nude trude khi

thoat nudc vao hé thong thoat nude thanh phd, khong cho chay tran ra ban

xung quanh.

Bao che cong truong bang hé thdng gido dung két hop voi hé thdng ludi

ngan cach cong trinh vo1 khu vyce 1an can, nham dam bao v¢ sinh trong sudt

thot gian thi cong.

Pat va phé thai van chuyén bang xe chuyén dung c6 che ddy can than, dam

bao quy dinh cta thanh phd vé vé sinh méi trudng.

Han ché tiéng 6n nhu st dung cac loai may moc giam chan, gidm rung. BoO tri

van chuyén vat liéu ngoai gio hanh chinh.

Trén day 1a nhimg yéu cu ctia quy pham an toan trong xay dung. Khi thi

cong cac cong trinh can tuan thi nghiém ngat nhig quy dinh trén.



