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Phuc luc 1: Khoi luong va dinh muc thi cong
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LOIMO DAU

Cung V6i nhip d6 phat trién manh mé cia cong nghiép xay dung, cong
nghé phat trién chinh xac cua nuéc ta hién nay viéc xay dung cac cong trinh cao
tang da va dang phat trién rong rai. Trong tuong lai két cau BTCT 1a két cdu chu
yéu trong xay dung hién dai : dan dung, cong nghiép, cau, ...

Céc cong trinh BTCT duoc thiét ké da dang phu hop véi phong cach cong
nghiép hién dai lip ghép va thi cong don gian phu hop véi nhiéu cong trinh, chiu
tai trong 16, chiu tai trong doéng cac nha cao tang .

Ciing nhu cic sinh vién khac d6 4n cta em 1a nghién ctru va tinh toan vé
két cdu BTCT. Do an nay duoc thé hién 1a mot cong trinh c6 thuc duoc thiét ké
bang két cdu BTCT, dia diém cong trinh ciing 1a dia diém c6 thuc tai Quang Binh.

Nhan thay tim quan trong cua tin hoc hién nay nhat 1a tin hoc ung dung
trong x4y dyng dd an nay st dung mét s6 chuong trinh phan mém tin hoc cho d6
an cua minh nhu: Microsoft Office (Word, Excel), AutoCad, Sap, Project...dé thé
hién thuyét minh, thé hién ban vé& tinh toan két cau, lap tién do thi cong.

Db an tét nghiép duoc thuc hién trong 14 tuan véi nhiém vu tim hiéu kién
trac, thiét ké két cau, 1ap bién phéap k¥ thuat, bién phap t6 chirc thi cong cong trinh.
Két hop nhiing kién thire duoc cac thiy, co trang bi trong 4 nim hoc cing su nd
lyc ctia ban than va dic biét 1a duoc sy hudng dan nhiét tinh, chu dao cua céc thay
gido huéng dan da giup em hoan thanh tét d6 an tét nghiép cua minh. Tuy nhién
do thai gian thuc hién c6 han va kinh nghiém thyuc té con thiéu nén dd 4n nay kho
tranh khoi nhitng sai sot va han ché.

Nhan dip ndy, em xin bay to 16i cam on chan thanh dén céc thay gido:

+ PGS.TS. DOAN VAN DUAN

+ THS. GVC NGUYEN QUANG TUAN

Céc thay da tan tinh huéng din giup d& em hoan thanh dd an tét nghiép
nay. Bong thoi em cling xin duoc cam on tit ca cac thy, c¢d gido, cac ban sinh
vién trong trudng di chi bao em rat nhiéu trong qua trinh hoc tap dé tré thanh mot
nguoi Ky su xay dung.

Sinh vién

NGUYEN THI VIET MY
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CHUONG 1. KIEN TRUC

1.1.Gié1 thiéu cong trinh

Cong trinh: “Nha 16p hoc truong tiéu hoc Poan Két- Pong Héi- Quang Binh”
1a cong trinh gdm co 6 tang nha va 1 tang mai ,duoc xay dung trén khu dat thuoc
tinh Quang Binh. Cong trinh x4y dung véi tong dién tich mat bang 1 649,85 m2.
Vi chiéu cao cac téng la 3,7m , mat chinh chay dai 64420m, chiéu cao toan bd
cong trinh 1a 24,28 m.

Di d6i véi chinh sach md cira, chinh sach di méi. Viét Nam mong mudn
duoc 1am ban Véi tat ca cac nudc trén thé gidi d3 tao diéu kién cho Viét Nam tung
budc hoa nhap, thi viéc tai thiét va xay dung co s& ha ting 1a rat can thiét. Mat
khac, véi xu hudng hoi nhap, cong nghiép hoa, hién dai hoa dat nudc, hoa nhap
VGi xu thé phat trién thoi dai, dé cap dén mét cach thiét thuc trong doi séng, cho
nén su dau tu xdy dung cac cong trinh c6 quy mé va su hoat dong thiét thuc 1a cip
bach d6i vai nhu cau can thiét caa sinh vién truong ciing nhu nhan dan. Xay dung
cong trinh con c6 sy can thiét vai moi cong tac gidy to cho chung ta, giup ching ta
¢ dugc quyén lgi thiét thuc cia nguoi cong dan, ¢o nién tin va sy tu tin hon trong
cudc sbng.

Cong trinh dugc xay dung tai vi tri thoang dep, tao duogc diém nhén, déng thoi
tao nén sy hai hoa hop li cho tong thé thanh phd.

1.2. Céc giai phap kién tric ciia cong trinh

Cong trinh 13 “Nha 16p hoc” nén cac ting chu yéu 1a dung dé phuc vu hoc
tap. Trong cong trinh cac phong tir ting 1 dén ting 6 1a phong duoc st dung dé
phuc vu cong tac hoc tap va giang day.

1.2.1. Bo tri mit bang

M3t bang cong trinh dugc b tri theo hinh chit nhat diéu d6 rat thich hop Voi
két cAu nha cao tang, thuan tién trong xir Iy két cau. Hé théng giao thong cia cong
trinh dugc tap trung & hanh lang trudc mat cong trinh.

Cac tang déu c6 hé thong cira sO va cira di déu luu thong va nhan gio, anh
sang. C6 2 thang bo phuc vu cho viéc di chuyén theo phurong dung caa moi nguoi
trong toa nha, vira phu hop voi két cau vira tao vé dep kién triic cho toa nha, dong
thoi 13 thang thoat hiém va n6 phuc vu cho viéc di lai giira cac ting nhung van theo
Mot quy mo c¢o trat tu. Toan bd tuong nha xay gach dac M75 vai vitra XM M50,
trat trong va ngoai bang vira XM M50. Nén nha lat ¢a Granit vira XM M50 day 15;
khu vé sinh &p gach men kinh. San BTCT B20 d6 tai chd day 10cm, trat tran vira
XM M50 day 15, cac tang déu duogc lam hé khung xuong thép. Xung quanh nha b
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tri hé thong ranh thoat nuéc rong 300 sau 250 lang vira XM M75 day 20, 10ng ranh
danh ddc vé phia ga thu nudéc.

Lu6i cot cua cong trinh duogc thiét ké 1a cot chix nhat .
1.2.2. Hinh khdi cong trinh

Cong trinh thudc loai cong trinh kha 16n ¢ Quang Binh véi hinh khdi kién
trac dugc thiét ké theo kién tric hién dai, v6i cach phan bd hinh khéi theo phuwong
ngang tao nén cong trinh c¢6 duoc Vé can bang va thoang mat tir cac khdi 1on két
hop voi kinh va mau son tao nén sy hoanh trang cua cong trinh.

Bao gom:
+ Tang 1 chiéu cao 3,9m, tang,2,3,4,5,6 c¢6 chiéu cao 3,7m. Mdi tang gdm cac
phong nhu sau:
Phong hoc : 6 phong.
Nha v¢ sinh: 2 phong.

+ Tang mai:

+ Mat bang tong thé cong trinh c6 hudng gié cha dao 1a Pong — Nam.
1.2.3. Giai phap mat ding

M3t dng cta cong trinh duoc thiét ké theo phuong ngang, phuong ding thi
hep hon, béi vi voi hinh khéi nay s& tao cho khong gian dugc thoang mat, cb cam
giac an toan veé do cao. Mat ding cuaa cong trinh doi xung tao duoc sy hai hoa
phong nh3, phia mat dimg cong trinh dp kinh panel tao vé dep hai hoa véi dat troi
va vé bé thé cua cong trinh. Hinh khéi cua céng trinh thay di theo chiéu ngang tao
ra vé dep, su phong phu cta cong trinh, 1am cong trinh khong don diéu. Ta co6 thé
thidy mit ding cia cong trinh 13 hop 1y va hai hoa kién trac véi tong thé kién trac
quy hoach cua cac cong trinh xung quanh va khong bi lac hau theo thoi gian.

Viéc to chirc hinh khéi cong trinh don gian, rd rang, bé ngang rong lam dé
cho ca khdi cao t?mg bén trén. Tao cho cong trinh c6 mot su bé thé virng chic, dam
bao ty s gita chiéu cao va bé ngang nam trong khoang hop 1.

M3t dimg 14 hinh dang kién triic bé ngoai cua cong trinh nén viéc thiét ké mat
dtng c6 y nghia rat quan trong . Thiét ké mat dimg cho cong trinh dam bao doc
tinh tham m§¥ va phu hop Véi chic ning cta cong trinh.

1.2.4. Hé théng chiéu sang

Céc phong, cac hé thng giao thong chinh trén cac tang déu tan dung hét kha
nang chiéu sang tu nhién thong qua cac cira kinh bd tri bén ngoai. Hanh lang dugc
bé tri thong thuy ¢ hai dau va mit trude dé Iéy anh sang tu nhién phuc vu cho viéc
di lai.
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Ngoai ra chiéu sang nhan tao ciing duoc bé tri sao cho c¢6 thé phu hét dugc

nhitng diém can chiéu sang.
a. Hé thong dién

Tuyén dién trung thé 20KV qua 6ng dan dit ngam dudi dat di vao tram bién
thé cia cong trinh roi theo cac duong 6ng Ki thuat cung cap dién dén timng bo phan
cta cong trinh thong qua cac dudng day di ngam trong tuong.
b. Hé thang cdp thodt nieéc
+ Heé thdng cap nuée sinh hoat.

- Nudc tir hé thdng cip nude chinh cua huyén duoc nhan vao bé ngam dit duéi
10ng dat.

- Nuéc duoc bom 1én bé nudc trén mai coéng trinh. Viée diéu khién qua trinh
bom duoc thuc hién hoan toan tu dong.

- Nudc tir bon trén phong ki thuét theo cac 6ng chay dén vi tri can thiét cia cong
trinh.

+ Heé théng thoat nude va xtr 1i nudc thai cong trinh.

Nudc mua trén mai cong trinh, nudc thai caa sinh hoat dugc thu vao séno va
duoc dua vé bé xir li nude thai, sau khi xt 1i nudc thoat va dua ra ngoai éng thoat
chung cua huyén.

c. Hé théng phong chdy chita chdy
+ Heé thong bao chay:

Thiét bi phat hién bao chay duogc b tri & mdi tang, ¢ noi cong cong cua moi
ting. Mang luéi bio chay co gin ddng hd va dén bao chay, khi phat hién duoc
chay, phong quan 1y, bao vé nhan tin hiéu thi kiém soat va khéng ché hoa hoan cho
cong trinh.

+ Hé théng ctu hoa:

Nudc duoc lay tir bé nuée, Xt dung may bom xing luu dong, cac dau phun
nuéc dugc lap dit tai cac ting theo khoang cach thudng 3m mot cai va dugc noi
véi hé théng cau chay khac nhu binh ctru chay kho tai cdc tang, dén bao cac cira
thoat hiém, dén bao khan cap tai tat ca cac tang.

d. Piéu Kién khi hdu thuy van

Cong trinh nam tinh Quang Binh, nhiét do binh quan hang niam la twong déi cao.
Thoi tiét hang nim chia lam hai mua rd rét 13 mia mua va mua khé. Hudng gid
pho bién mua dong 1a: Ty Bac, mua hé 1a Tay Nam.

Pia chét cong trinh thudc loai dat twong d6i tét, nén khong phai gia cudong dat
nén khi thiét ké mong. (S& xét dén trong phan thiét ké mong sau).
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e. Gidi phdp két cau

Cong trinh c6 mit bang hinh chir nhat, budc cot déu nhau, cot chiu luc duoc
lya chon 14 tiét dién chir nhat.

Cong trinh dugc thiét ké theo két ciu khung bé tong cbt thép dd toan khoi
chiéu cao cac ting dién hinh 1a 3,6m, giai phap két ciu bé tong dua ra 1a san son bé
tong cot thép do toan khéi. Giai phap nay 1a giai phap phd bién trong xay dung nd
c¢6 wu diém la don gian dé thi cong.

Dam san d6 toan khdi, tudng bao che va tudng chiu luc day 220,110.

f. Gidi phdp nén mong

Nha ¢6 sb t::?mg it din dén noi luc chan bé, nén chon phuong phap mong ndng.
Uu diém cua giai phap nay 14 :

+ Trong thi cong gay tiéng 6n nho, khong phuc tap.

+ Giam chi phi vat liéu va khéi luong cong tac dit.

1.3. Mt s6 yéu cau vé ky thuat, kinh té
1.3.1. Yéu cau vé ki thuit

La kha ning két cau chiu duoc tai trong vat lidu trong cac truong hop bat loi
nhat nhu: tai trong ban than, tai trong gi6 dong, dong dat, tng suat do nhiét gay
nén, tai trong thi cong. Do bén nay dam bao cho tinh ning co 1y cua vat liéy. Kich
thuéc tiét dién cua cdu kién phu hop véi sy lam viéc cua ching, thoa mén cac yéu
cau ky thuat trong stir dung hién tai va lau dai nhu kha ning chong nit cho thanh
cong trinh.

1.3.2. Yéu cau vé kinh té

Cong trinh chira vat liéu co trong luong rat 16n nén két cau phai co gia thanh
hop 1y. Gia thanh cua cong trinh duoc ciu thanh tir tién vat liu, tién thué hoac
khau hao mdy moc thi cong, tién tra nhan cong... POi V&i cong trinh nay, tién vat
lieu chiém hon ca, do d6 phai chon phwong an c6 chi phi vat liéu thap. Tuy vay,
két cAu phai duogc thiét ké sao cho tién d6 thi cong dugc dam bao. Va viéc dua
cong trinh vao str dung sém co6 ¥ nghia to 16n vé kinh té - xa hoi d6i voi tinh.

Do vay, dé dam béo gia thanh cta cong trinh (theo dy toan c6 tinh dén kinh phi
du phong) mét cach hop 1y, khong vuot qua kinh phi dau tu, thi can phai gan lién
viéc thiét ké két cau voi viéc thiét ké bién phap va to churc thi cong. Do d6 can phai
dua cac cong nghé thi cong hién dai nham giam thoi gian va gia thanh cho cong

trinh.
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CHUONG 1. LUA CHON GIAI PHAP KET CAU
1.1. Co s6 tinh toan

Ho so kién truc cong trinh

a. Tiéu chudn va quy pham dp dung trong tinh todn
(T4t ca cac cau kién trong cong trinh diéu dugce tinh theo tidu chuan Viét nam).
TCVN 2737 — 2006 (Tai trong va tac dong — Tiéu chuan thiét ké)
TCXDVN 356 — 2005 (Két cdu BTCT — Tiéu chuan thiét ké)
TCVN 5574 — 2012 (Két cdu BT va BT cot thép)
b. Vat liéu xay dung
e B¢ tong mong va than cong trinh B20:
R, = 11,5MPa, Ry; = 0,9MPa, E, = 27000
e Cot thép CI cho cac loai thép c6 dudng kinh nhé hon 10:
R, = 225MPa, R,;. = 225MPa, R, = 175MPa
C6t thép CII cho cac loai thép co dudng kinh 16n hon hoic bang 10:
R, = 280MPa, R,;.= 280MPa, R, = 225MPa
e Cbt thép CIII cho cac loai thép c6 duong kinh 16n hon hoic bing 10:
Ry, = 365MPa, Ry, = 365MPa, R, = 290MPa
e Tuong ngin tuong bao che xay gach dic day 110 hodc 220 tiy vao kién tric
e Mai chdng thdm va chdng néng bang BTGV va 1at gach 14 nem.
1.2. Lap mat bang két cau
1.2.1. Lya chon giai phap két cau
a. Cdc gidi phdp két cau
Theo céc dit liéu vé kién trac nhu hinh dang. chiéu cao nha, khong gian bén trong
yéu cau thi cc giai phap két cau co thé 1a:
- Hé twong chiu luc:

Trong hé nay cac cau kién thang dtng chiu luc caa nha 1a cac twong phang. Tai
trong ngang truyén dén cac tim tudng qua cic ban san. Cac twong cing lam viéc
nhu cic cong xon cé chiéu cao tiét dién I6n. Giai phap nay thich hop cho nha ¢6
chiéu cao khong 16n va yéu cau vé khong gian bén trong khong cao (khong yéu
cau co khong gian 16n bén trong).

- Hé khung chiu luc.
Hé nay duoc tao thanh tir cdc thanh dimg va thanh ngang 1a cac dam lién két

ctng tai chd giao nhau goi 1a cac nat. Cac khung phang lién két vdi nhau qua céac
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thanh ngang tao thanh khung khong gian. Hé két cau nay khac phuc dugc nhugc
diém cua hé tuong chiu lyc .
b. Lwa chon hé két cau cho céng trinh

Can cu vao:
+ Pic diém kién trac va dic diém két cau cua cong trinh
+ Co s¢ phan tich so bd ¢ trén.
+ Tham khao ¥ kién caa cac nha chuyén mon va duoc sy déng y cia thay gido
huéng dan.
Nén di dén két luan lva chon phuong 4an thiét ké khung ngang phang cho cong
trinh.
C. Phdn tich lya chon gidi phdp két cdu san nha

Trong cong trinh hé san c6 anh huong rat Ion téi sy 1am viée khong gian cua
két cau. Viéc lva chon phuong an san hop 1y 1a diéu rat quan trong. Do vay, can
phéi c6 sy phan tich dung dé lya chon ra phuong 4n phu hop véi két cau ciia cong
trinh. Ta chon phuong an: San suon toan khoi.
CAu tao bao gom hé dam va ban san.
Uu diém: Tinh toan don gian, duoc su dung phé bién & nuéc ta voi cong ngh¢ thi
cong phong pha nén thuan tién cho viéc lua chon cong nghé thi cong.
Nhuoc diém: Chiéu cao dam va d6 vong cua ban san rat 16n khi vuot khau do 16n,
dan dén chiéu cao tang ciia cong trinh 16n nén gay bat lgi cho két cau cong trinh
khi chiu tai trong ngang va khong tiét kiém chi phi vat liéu.
Khong tiét kiém khong gian sir dung.
Két luan.
Lya chon phuong an thiét ké san suon toan khéi cho cong trinh.
1.2.2. Chon so b kich thwéc tiét dién dam cot khung
a. Chon tiét di¢n dam khung
DAm BC: nhip L = 2,5m
- Chiéu cao dam nhip BC:

hd_(i+i)L:(1 = )x25—(031 0,21)m

8 12 8
Chonhg =03, by = (;+)he=(5+1)x 03 = (0,075 +0,15)m
Chon b; =220— b x h =220 x 300
-Trong luong cho 1m dai dam ké ca lop trat:
91=0,22x0,3x2500x1,1+(0,3+0,3+0,22)x0,015x1800x1,3=210.23kN/m
Khung CD: nhipL=7m
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- Chiéu cao dam nhip BC:
1 1 1

1
h,=(=+~—)L=(=+—)x7=(0875=0,58
d (8 12) (8 12) ( )

Chon hy = 600, by = G - E) hy = G . 5) x 0,6 = (0,15 + 0,3)m

Chon b; =220~ b x h =220 x 600.

-Trong luong cho 1m dai dam ké ca lop trat:
9,=0,22x0,6x2500x1,1+(0,6+0,6+0,22)x0,015x1800x1,3=327,7 kN/m
DAm AB: nhip L = 2.5m

- Chiéu cao dam nhip BC:

1 1 1 1
hd—(———)L= (———)xzs—(o3125 0,208)
8 12 8 12

Chon hy =300, by = G - %) hy = G N %) x 0,3 = (0,075 = 0,15)

Chon by = 220~ b x h = 220 x 300.
b. Chon tiét di¢n dam doc
Dam D1, D2, D3,D 4,D5,D6: Inhip = 3,8 m

- Chiéu cao dam:

hy = (% - %) L= (é = %) x 3,8 = (0,475 + 0,317)m

Chon h, =400. by = G - %) hy = G - %) x 0,4 = (0,1 + 0,2)m

Chon b; =220 — b x h =220 x 400.
c. Chon tiét dién cot
- Cot truc B:
k.N

So bo chon dién tich theo cong thirc sau: A = .
b

Trong do: A - Dién tich tiét dién cot.

R - Cuong d6 chiu nén cua vat liéu lam cot.

k - Hé s6: k =1,2-1,5 véi cAu kién chiu nén 1éch tam;

k =0,9-1,1 vé6i cau kién chiu nén ding tam.
+ Bé tong cot B20 c6: Rb= 115 kN/cm2,

N - Luc nén 16n nhat tac dung 1€n cot dugc tinh so bd theo cong thuc:

= Sxgxn (KN).

S - Dién tich chiu tai cia mot cot tai mot tang;

§$=2x1+21x1+21x1,25=6,725m?
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q -Tai trong dtmg trén mot don vi dién tich 13y tir (0.8+1,2)T/m2 va ldy q =
0.9T/m2.

n - S6 tang bén trén mit cat cot dang xét.
+ V§i cot tir ting 1dén tang 6, n = 6 ta co:
N =6,725x0,9x6 = 36,315 T

36315
115

Thay vao (1) ta c6: A = 1,2 X =378,939¢cm°.

Ta chon so b kich thudc cac cot gitra nhu sau: bxh = 22x22cm.

- Cot truc C:

A ~A 14 ~ 4 k-
So bo chon dién tich theo cong thurc sau: A = R—N
b

Trong do: A - Dién tich tiét dién cot.

R - Cuong @06 chiu nén cua vat liéu lam cdt.

k - Hé s6: k =1,2-1,5 v&i cau kién chiu nén 1éch tam;

k = 0,9-1,1 v&i cau kién chiu nén ding tam.
+ Bé tong cot B20 c6: Rb= 115 kN/cm2,

N - Luc nén 16n nhat tac dung Ién cot dugc tinh so bd theo cong thuc:

N = Sxgxn (KN).

S - Dién tich chiu tai cia mot cot tai mot tang;
S=(1+3,5)x%x(2+2)=18m?

q -Tai trong dtng trén mot don vi dién tich 13y tir (0.8+1,2)T/m2 va lay q =
0.9T/m2.

n - S6 tang bén trén mit cat cot dang xét.
+ V§i cot tir ting 1dén tang 6, n = 6 ta co:
N =18x0,9x6 =97,2 T
Thay vao (1)tac6: 4 =1,2 X 91?;0

= 1014,3 cm?

Ta chon so b kich thudc cac cot gitra nhu sau: bxh = 22x50cm.

- Cot truc A:

S=1,25x%2,1=2,625m?

Ta chon so b kich thudc cot nhu sau: bxh=22x22cm.

-Kiém tra 6n dinh cta cot vé d6 manh:

Kich thuéc cot phai dam bao diéu kién 6n dinh.D6 manh A duoc han ché nhu sau:
1 =2 < Ay, déi véi cot nha 4o = 31

l,: Chiéu dai tinh toan cua cau kién,d6i voi cot dau ngam dau khép 1, = 0,7.1
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Cot tang 1 ¢o I, = (3.940,6+0,6).0,7 = 3,535 (m)
l, 3,535

b 022

Vay cot da chon dam bao diéu kién 6n dinh.

- Cot truc D:

Tuong tu cot B,C ta duoc:

chon b =220, h =500 mm

Tinh toan twong tu Vi cac ¢t con lai,ta duoc tiét dién cot ( thé hién & ban vé KC-

01).

-Kiém tra 6n dinh cua cot vé do manh:

= 16,01 < A,

Kich thudc cot phai dam bao diéu kién 6n dinh.D6 manh A dugc han ché nhu sau:

2 =" < 2, déi véi cotnha A, = 31
b

l,: Chiéu dai tinh toan cua cau kién,d6i voi cot ddu ngam dau khép [, = 0,7.1
Cot tang 1 ¢ I, = (3,9+0,6).0,7 = 3,15 (m)
l, 3,15
b 022
Vay cot da chon dam bao diéu kién on dinh
1.3. Tinh toan san tang 3

= 14,32 < 1,

Chon so b chiéu day ban san
Chiéu day ban xéc dinh so b theo cong thirc: hy = =

Véi ban ké 4 canh, ban lién tuc 1ay m = 45
Véi tai trong nho lay D = 1,1.

L: Canh ngén caa 6 ban; | = 3,8 m. (6 san 16n nhat)
T 45
Chon hy, = 10 cm cho toan bo san nha va cac tang

, c AN A . . AL ) : A <1
Cac loai 0 san dugc phan loai dya theo ty so: 72 > 2 ban loai dam - hoac 72 <2

ban ké 4 canh va tai trong tac dung 1én san cling nhu kich thudc cua ting 6 san.

hg X 380 = 9,3cm

-Ta ¢6 mit bang ting dién hinh chia 6 san nhu hinh v&:
Theo cAu tao san ta ¢ trong luong cho 1 m? béan san:
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Bang 1. Tinh tinh tai san phong hoc

Chiéu TT ti¢u . | TTtinh
Cac lop hoan thién g ., Hé so
day 2 chuan ) toan
san (kN/m?) , vuot tai )
(m) (KN/m®) (KN/m®)
- Lép gach lat
_ 0,012 20 0,24 11 0,26
ceramic
- Lop vira 16t 0,020 18 0,36 1,3 0,47
- L6p vira trat 0,015 18 0,27 1,3 0,35
- San BTCT chiu luc 0,10 25 2,5 11 2,75
- Téng cong: 3,37 3,83
Bang 2. Tinh tinh tai san ban cong
Chiéu TT tiéu TT tinh
g N Hé so
Cac 16;p hoan thién san day s chuan _ toan
(KN/m®) , | vuot tai ,
(m) (KN/m®) (KN/m®)
- Lép gach lat chéng
tron 0,012 20 0,24 1,1 0,26
250x250
- L6p vira 14t 0,020 18 0,36 1,3 0,47
- L6p vira trat 0,015 18 0,27 1,3 0,35
- L6p mang chong tham | 0,005 10 0,05 1,3 0,07
- San BTCT chiu luc 0,10 25 2,5 1,1 2,75
- Téong cong: 3,42 3,9
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Bang 3. Tinh tinh tai san vé sinh

Chiéu . TT tiéu vash | T tinh
Cac 16p hoan thién san | day s« | chuan o toan
(KN/m?) - | vuot tai )
(m) (KN/m?) (KN/m?)
- Lép gach lat chéng
tron 0,012 20 0,24 1,1 0,26
250x250
- L6p vira 1at 0,030 18 0,54 1,3 0,70
- Lop vira trat 0,015 18 0,27 1,3 0,35
- Lép mang chdng tham | 0,005 10 0,05 1,3 0,07
- San BTCT chiu luc 0,010 25 2,5 1,1 2,75
- Tong cng: 3,6 4,13

Bang 4. Hoat tai cac phong lay theo tiéu chuan TCVN2737-1995

Loai hoat tai PTC (kN/m2) n PTT (KN/m2)
Phong,ban cong 2 1,2 2,4
WC 2 1,3 2,6
Hanh lang, cau thang 3 1,2 3,6
Bang 5. Phan loai 6 san
A Tinh Hoat .
O san . . Il( m) |2( m) Iz/ |1 Loal ban
tai tai
01 3,83 2,4 3,8 7 4 Ban ké 4 canh
02 4,13 2,6 3,8 7 4 Ban ké 4 canh
03 3,9 3,6 2,5 3,8 1,52 | Ban loai dim
04 3,9 3,6 2,4 4,2 1,68 | Ban loai dam
05 3,9 3,6 2,1 4,2 2 Ban loai dam
06 3,9 3,6 2,5 3,8 1,52 | Ban loai dam
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Cit ra mot dai ban c6 bé rong b=1m theo phuong canh ngin va canh dai dé tinh

toan.
| 2
| M ) M
. T ] N
|
il LA ”
M
- (I J | 1A
‘M M

1.3.1.Tinh toan ban ké 4 canh theo so’' dd dan hoi
Tinh cho O1
Tinh ban ké 4 canh, ban don
g = 3,83kN/m2; p = 2,40kN/ m2.
a. Tinh tai trong
q=3,83+2,40=6,23 kN/ m2
P=qxl; XIl,=623%x4x%x7,2=179,424 kN/m?2
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9 [TIIILLIIL]
2 )
B | 2530 |

Hinh 1.1. So d0 tinh toan bin san S1

b.Tinh mo men trong ban

M6 men trong ban dugc tinh theo cac cong thirc sau:
M= 0P + ayP
My= 0P + 0P
V61 mo6 men am: P = (p+g).14l,
M, = B,P
M= B.P
Trong d6: M;: M6 men max giita nhip canh ngan.
M,: M6 men max gitra nhip canh dai.
M,: M6 men max gdi canh ngan.

M,;: M6 men max géi canh dai.

Céc hé sb: Tra bang Phu luc 17 — Két c4u bé téng cdt thép — phan céu kién co ban.

Theo so d6 1 va so dd 9 ta co:

a1= 0,0193 ; 0,,=0,0057 (rng véi truong hop ban co6 4 canh ngam
B,=0,0418 ; B,=0,0125 (u&ng véi truong hop ban c6 4 canh ngam)
agr= 0,0484 ; 00,=0,0142 (&tng Vvéi treong hop ban c¢6 4 canh ké tu do)
-V61 m6 men duong:

P' =211, =22 x3,8x 7 =31,92 (kN)

2,4
p" = (§+ g)hl; = ( —+ 3,83) x 3,8 X 7 = 133,798 (kN)

M= 0P + aq;P = 0,0484 x31,92+ 0,0193x133,798 = 4,13 (kN.m)
M,= agP + 0,P = 0,0142x31,92+ 0,0057x133,798 = 1,2 (kN.m)

-VV&1 mO men am:
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P = (p+g).lLl, = (2,4+ 3,83)x3,8x7 = 165,718(kN)

M, = BsP = 0,0418 x165,718 = 6,9 (kN.m)

M= B,P = 0,0125 x165,718 = 2,07 (kN.m)
c. Tinh cot thép
Tinh cho dai ban rong 100 cm, h, = 10 cm.
Chon a = 1,5 cm cho moi tiét dién. hy=h, —a=10-1,5=28,5cm.
*Tinh theo phwong canh ngin
- O nhip: M; = 4,13 kN.m

M 4,13 x 10°
m= R, xbxhZ  11,5x 1000 x 852

{=05x(1+/T-2%,)=05x(1+1-2x005) =097

M 4,13 x 10°

= 0,05 <xz= 0,429

A = R Xx{xhy 225x097x85 223mm*
Dung thép ¢6all10. C6 A;=257mm2
Kiém tra ham lugng thép:
s 257
H= Gk 100% = oo === X 100% = 0,3% > fiin = 0,05%
-0 gdi: M, =6,9 kN.m
M 6,9 X 106

Oy = = = 0,08 <ocz= 0,429
™ R, xbxh: 11,5x 1000 x 852 K

{=05x(1+1-20c,;,)=05x(1+,1-2x%0,08) =096

M 6,9 x 10°

Ag = = = 379,8mm?
ST Ry Xx{xhy 225x0,97 x 85 mm
Dung thép 8a120. Co A =418mm’,
Kiém tra ham lugng thép:
< 418
w= X 100% = —————— X 100% = 0,49% > Wpin = 0,05%

b X hy, 1000 x 85
*Tinh theo phwong canh dai
- O nhip: M, =1,2 Nm
M 1,2 x 10
Ocmz R > = >
p Xbxhi 11,5x1000 x 85

{=05x(14+,/1-2«,)=05x(1+1-2x0,014) = 0,993

= 0,014 <xz= 0,429
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M 1,2 x 10°

A = R X{xhy  225x0093x105 51,2mm’
Dung thép ¢6a200.Co A = 141mm2
Kiém tra ham luong thép:
s 141
H= ok 100% = 2o oo X 100% = 0,17% > pnin = 0,05%
-0 goi: M;; =2,07 kNm
M 2,07 x 10°

= = = 0,025 <oxz= 0,429
™ R, xbxh% 11,5x 1000 X 852 R

{=05x(1+/T=2,)=05x(1+,1-2x0025)=0987

M 2,07 x 10°

As = R x{xh, 225x0093x85 109,77mm?
Dung thép #6a200.Co 4, = 141mm?2
Kiém tra ham luong thép:
M > x100% = _ 14l X 100% = 0,17% > Wpmin = 0,05%

" b x hy 1000 x 85
1.3.2. Tinh ndi lwe cho O3

Ban lién két cing voi dim theo cac phuong. So d6 tinh cua ban 1a ban lién tuc tinh
theo so d6 dan hdi, chiu luc theo 2 phwong do c6 ti sd kich thude theo 2 phuong 1a:
2=19<2

Theo mdi phwong clia 6 ban cat ra mot rai rong b= 1 m.
So do tinh nhu hinh v&.
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Hinh 1.2: So' d6 tinh todn bin san S3
- Nhip tinh toan:

03 1;=2,5m;l,=3,8m;
- Tai trong tac dung:
q=(g+p)x1=(3,7+39)x1=76kN/m
- Tinh mé men 4m & gdi va md men duong & nhip.
_gXx1;  7,6x25

1 o7 VR 1,98kNm
qgx1? 7,6x25%
M, = = = 3,9kNm
12 12
*Tinh cot thép:
- O nhip: M; = 1,98 kNm
M 1,98 x 10°

Xy = = = 0,024 <xz= 0,429
™ R, xbxh% 11,5x 1000 X 852 .

{=05x(1+/1-2,)=05x%x(1+,1-2x%0,024)=0,988

M 1,98 x 10°

A = = = 104,79mm?
ST Ry X{xhy  225x 0,988 x 85 mm
Dung thép ¢6a200.Co A, = 141mm?2
Kiém tra ham lugng thép:
. 141
U X 100% = —————— X 100% = 0,17% > pymin = 0,05%

~ b x hy 1000 x 85
-0 go6i: M1 =3,9 kNm
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Xn=

M —
R, x b x h%

3,9 x 10°
11,5 X 1000 x 852

= 0,047 <xz= 0,429

_05><(1+,/1—2o< )=05x(1+4+,1-2x%0,047)=0,976

A
s Rsx(xho

3,9 x 10°
225 % 0,976 X 85

Dung thép ¢6a200.Co A, = 141mm2

= 133,39mm?

Kiém tra ham lugng thép:
= Xsho X 100% = oo0= 2= X 100% = 0,17% > i = 0,05%
Bang tinh ¢t thép san loai ban ké 4 canh
Kich
o I Tinh thép Chon thép
san | U | I, ASTT 14 aBT AsCH H.lwong
(m) | (m) “m | & (cm2/m) | (mm) (mm) (cm2/m) | nBT (%)
0,015 | 0,996 0,67 6 200 1,41 0,17%
’ ? ) 0,030 | 0,980 1,33 6 200 1,41 0,17%
0,012 | 0,994 | 0,665 6 200 1,41 0,17%
) 2|4 0,024 | 0,988 1,36 6 200 1,41 0,17%
0,014 | 0,992 | 0,684 6 200 1,41 0,17%
5 | 21|42
0,025 | 0,983 1,38 6 200 1,41 0,17%
0,012 | 0,994 | 0,665 6 200 1,41 0,17%
° ’ ) 0,024 | 0,988 1,36 6 200 1,41 0,17%

1.4. Tinh toan khung truc 5
1.4.1. Chon so b kich thwéc tiét dién khung
Cac kich thuac khung:

- Kich thudc phuong ngang:
Dam BC : nhip L = 2,5m
- Chiéu cao dam nhip BC:

1 1

he=(5+ 5

JL=(5+2)x25=(031+021)m

8
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Chonhg =03, by = (;+3)ha = (3 +3) x 0,3 = (0,075 + 0,15)m
Chon by = 220,~ b x h = 220 x 300
Khung CD: nhip L=7 m

- Chiéu cao dam nhip BC:

1 1 1 1
hd=(—+—>L=(—+—)x7=(0,9+0,6)m

8 12 8 12
Chonhg =06, by =(5+3)he=(;+2)x0,6=(015+03)m

Chon b; =220,— b x h =220 x 600.
Chon tiét dién cot;
- Cot truc B:
k.N

So bo chon dién tich theo cong thirc sau: A = .
b

Trong do: A - Dién tich tiét dién cot.
R - Cuong @0 chiu nén cua vat liéu lam cot.
k - Hé s6: k =1,2-1,5 véi cau kién chiu nén 1éch tam;
k = 0,9-1,1 v&i cau kién chiu nén ding tam.
+ Bé tong cot B20 c6: Rb=115 kN/cm2,
N - Luc nén 16n nhét tac dung Ién cot dugc tinh so bd theo cong thuc:
N = Sxgxn (KN).
S - Dién tich chiu tai cia cot 16n nhat tai mot tang;
S=2,5x1+2,5x1=5m2
q -Tai trong dtng trén mot don vi dién tich 14y tir (0.8+1,2)T/m2 va lay q =
1,2/m2.
n - S6 ting bén trén mit cat cot dang xét.
+ Vi cot tir ting 1dén ting 6, n = 6 ta co:
N=5x12x6=36T

36000

Thay vao (1) ta c6: A = 1,2 X 222 = 375,65cm Z

Ta chon so b kich thudc cac cot gitra sau: bxh = 22x22cm.

-Cottruc C:
k.N

So bo chon dién tich theo cong thuc sau: A = .
b

Trong d6: A - Dién tich tiét dién cot.
R - Cuong do6 chiu nén cua vat liéu lam cot.
k - Hé s6: k =1,2-1,5 véi cau kién chiu nén 1éch tam;
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k = 0,9-1,1 v&i ciu kién chiu nén ding tam.
+ Bé tong cot B20 c6: Rb= 115 kN/cm2,

N - Lyc nén 16n nhat tac dung lén ¢t duoc tinh so bd theo cong thirc:

N = Sxgxn (kN).

S - Dién tich chiu tai cia mot cot tai mot tang;
S=(1+3,5)x(2+2)=18m2

q -Tai trong dung trén mot don vi dién tich 1ay tir (0.8+1,2)T/m2 va lay q =
1,2T/m2.

n - S6 ting bén trén mit cat cot dang xét.
+ Vi cot tir ting 1dén ting 6, n = 6 ta co:
N =18x1,2x6 =129,6 T

12960

Thay vio (1) ta c6: A = 1,2 X = = 3135,23 ¢m 2

Ta chon so b kich thudc cac cot gitra nhu sau: bxh = 220x500cm.
- Cot truc A:
S=1,25x2,1=2,625m"
Ta chon so b kich thudc cot nhu sau: bxh=22x22cm.
Kiém tra én dinh cia cét vé dé manh:
Kich thudc cot phai dam bao diéu kién on dinh. D6 manh A duoc han ché nhu sau:
1 =2 < Ay, déi véi cot nha 4o = 31
lo: Chiéu dai tinh toan cua cau kién,déi véi cot dau ngam dau khop I, = 0,7.1
Cot thng 1 co I, = (3,9+0,6+0,6).0,7 = 3,535 (m)
l, 3,535

b 022
Vay cot da chon dam bao diéu kién on dinh.
- Cot truc D:
Tuong tu ¢t B,C ta dugc:
Chon b =220, h =500 mm
Tinh toan twong tu Vi cac ¢t con lai,ta duoc tiét dién cot ( thé hién & ban v& KC-
01).
Kiém tra 6n dinh cua cdt vé dé manh:

= 16,01 < 4,

Kich thugc cot phai dam bao diéu kién 6n dinh. B manh A duoc han ché nhu

l Ae s A \
sau: A = > < Ao, doi véi cot nha 4 = 31

lo: Chiéu dai tinh toan cua cau Kién,d6i voi cot dau ngam dau khép 1, = 0,7.1
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Cottang 1 ¢6 I, = 3,9+0,6).0,7 = 3,15 (m)

==

)

0,22

=14,32< 1,

Vay cot da chon dam bao diéu kién 6n dinh

-Pé thién vé an toan , so bo chon do sdu chén méng 13 1,2(m) tinh tir mat mong

dén ¢t +0.000 .

-Kich thudc theo phuong dung:
+ Céc tang trén: H=3,7m.
+ Tang 1: H = 3,9+1,2=5,1 m.

1.4.2. Xac dinh tai trong

a. Tinh tai

- Tai trong san thuong: g = 3,83 kN/ m2 (P43 tinh & phan san ).
- Tai trong san ban cong: g = 3,9 kN/ m2

- Tai trong san mai:

Chiéu TT tiéu Hésé | TT tinh
Cac 16p hoan thién san day (kN?mg) chuan vugt toan
(m) (KN/m2) tai (KN/m?)
-Lop vira long 0,03 18 0,54 1,3 0,702
- Mang bitum chéng tham | 0,01 10 0,10 1,1 0,11
- L&p vira trat 0,015 |18 0,27 1,3 0,351
- San BTCT chiu luc 0,10 25 2,5 1,1 2,75
- Tong cong: 6,35 3,9
Bang tinh tai trong tuong, lan can,cot :
Chiéu
STT | Tén cau kién cao cot, Qe n Qs
tuwo'ng
(m)
1 | Tuong 220 mm 3,1 qtc=18.0,22=3,96 1,1 | qtt=3,96.1,1+0,6.1,
(kN/m2) 3=5,14(kN/m2)
Trat 2 mat day 30mm gtc=20.0,03=0,6 1,3
(kN/m2)
2 | Tuong 110mm, 0,9 qtc=18.0,11=1,98 1,1 | qtt=1,98.1,1+0,6.1,

(KN/m2)

3=2,96(kN/m2)
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Chiéu

STT | Tén cau kién cao cot, e n qs
twong
(m)
Trat 2 mat day 30 mm qtc=20.0,03=0,6 1,3
(KN/m2)
3 | Dam doc truc D1,2,3- qtc=0,22.0,40.25= 1,1 |qtt=2,2.1,1+0,18.1,
220x400mm 2,2(kN/m) 3=2,65 (KN/m)
Lop trat 15mm gtc=2.0,015.0,3.20= | 1,3
0,18 (kN/m)
4 | Khung 220x600mm gtc=0,22x0,60x25= | 1,1 |qtt=2,75.1,1+0,24.
2,75(kKN/m) 1,3=3,34 (kN/m)
Lop trat 15mm qtc=2.0,015.0,4.20= | 1,3
0,24 (KN/m)
5 | Dam D6-220x300mm gtc=0,22x0,3x25= 1,1 |qgtt=1,65.1,1+0,12.
1,65(kN/m) 1,3=2,05(kN/m)
Lop trat 15mm gtc=2.0,015.0,2.20+ | 1,3
0,015.0,22.20=0,186
(KN/m)
6 | Cot Cci,C2-| 31 qtc=0,22.0,45.3,1.25 | 1,1 | qtt=9,27 kN
220x500mm =7,67 (KN)
Lop trat 15mm gtc=3.0,015.0,23.3,1. | 1,3
20=0,64 (KN/m)
7 | Cot C3-220x220mm 3,2 qtc=0,22.0,22.3,2.25 | 1,1 | qtt=5,36 kKN
= 3,87 (kN)
Lop trat 15mm gtc=4.0,015.0,22.3,2. | 1,3
20=0,82(kN)
b. Hogt tai theo TCVN 2737-1995
: : PTC
Loai hoat tai n PTT (KN/m2)
(kN/m2)
Phong ,ban cong 2 1,2 2.4
Hanh lang, cau thang 3 1,2 3,6
wC 2 1,3 2,6
San téng mai, seno 0,75 1,3 0,975
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Quy ddi tai trong: dé don gian hoa ta qui ddi tai trong phan bd 1én dim c6 dang
hinh thang va hinh tam gidc vé dang tai trong phan bd déu. Pé qui doi ta can xéc
dinh hé sb chuyén doi k.

5

+ Vi tai trong phan bd dang tam giac: k = s

+ Vi tai trong phan bd dang hinh thang: k =1 — 282 + B3voi g = Zl—ll
2

N\
ds -

Qs 7

] | 2 ]

Béng tinh hé s6 quy déi K cho tirng 6 san
Bang tinh hé s6 quy ddi k cho ting 6 san
Tén 6 L1 L2 L2/L1 p K
01 3,8 7 1,8 0,27 0,874

03 2,5 3,8 1,52

Véi tai trong tam giac va hinh thang ta quy vé luc phan bd déu, ta ap dung cong

thire sau day:
+ Poi véi dang tam giac:

5 Qmax

8

Ly
Qea = = 0,6259:~
+ P4i véi dang hinh thang:

L
dta = KQmax = KGsan =

2
1.4.3. Xac dinh tai trong tac dung 1én khung truc 5
a. Tinh tdi

*Tinh tai tac dung lén khung t?lng 2,3,4,5,6
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Hinh 4.1: So do truyén tinh tai tang 2.3, 4,5.6 1én khung K5
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Bang tinh tai tang 2,3, 4 ,5,6 truyén 1én khung K5

Ki | Loai | Cactai hop thanh va cach tinh Tong
hiéu | tai (kKN/m)
gl + Do san O1 dang tai hinh thang:
qtd =1,9.0,874.3,83.3,8.0,5 =12,08 kN/m 12,08
Phan | + Trong lugng tudong 220 trén khung K3:5,14.3=15,93 15,93
bd Tong: 28,01
kN/m
+ Trong lugng dim doc D3 (220x400): =3,8.2,65=10,07 | 10,07
kN
+San O3 dang tai hinh chir nhat : 18,5
Gl Tap Qtd =0,5.3,9.2,5.3,8 = 18,5 kN 10,12
trung | + Tuongll0: =3,8.2,96.0,9=10,12 kN 38,69
Tong:

+ Trong luong dam docD2 (220x400): =3,8.2,65=10,07 | 10,07

Tap kN
G2 | trung | +San O1 dang tai hinh tam gidc: 9,64
Qtd =1,9.0,625.3,833,8.0,5 = 9,64kN
+San O3 dang tai hinh chir nhat : 18,5
= 0,5.3,9.2,5.3,8= 18,5 kN 62,5
+ Tuong 220 xay trén dam D2:3,8.5,14.3,2=62,5 kN
100,71
Tong:
G3 |[Tap |+ Trong lwong dam docD1 (220x400): =3,8.2,65=10,07 | 10,07
trung | kN
+San O1dang tai hinh tam giac: 8,64
Qtd =0,625.3,83.3,8.0,5.1,9 = 8,64 kN 59,2
+ Tudng xay trén dam 77,91
D1 (220x400) : 0,5.6,6.5,14.3,2=59,2kN
Tong:
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*Tinh tai mai:
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Hinh 4.2: So d6 truyén tinh tii ting mai lén khung truc 5

Dua vao mit bang kién tric ta xac dinh duoc dién tich tuong thu hoi xy trén mai
khung truc 5 14 6,27m2
- Tuong thu hoi 110 trén khung truc 5 ¢ chiéu cao trung binh 13

2,38x9,2
=1,19m
2X9,2

= Tinh tai mai ton xa go lay: 0,15kN
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Bang tinh tai tang mai truyén 1én khung truc 5

Ki | Loai _ Tong
) ) Cac tai hgp thanh va cach tinh
hi¢u tai (KN/m)
+Do san mai 6 16n dang hinh thang:
qtd =1,9.0,5.0,874.3,8.3,9=12,3 KN/m 12,3
g2 | Phan |+Do tuong thu hdi cao 1,19m trén K3: 1,19.2,96=3.52 3.52
bd | +Do mai tén + xa gb: 0,15.3,8.1,1=0,627kN/m 0,627
Téng 16,45
g3 Phan
b | +Do tuong thu hdi cao 1,19m trén D6:1,19.2,96=3.52 3,52
+Do mai ton+xa go: 0,15.3,7.1,1=0,6105 kN/m 0,6105
Tong 4,13
+Do dam doc D1 220x400: 3,8.2,65=10,07kN 10,07
+Do san mai 6 16n dang tam giac truyén vao:
Tap | 0,5.0,625.3,8.3,9.1,9 = 8,8kN 8,8
Gl trung | +Do san sé n6 nhip 0,75m: 3,9.0,75.3,8=11,1 KN 11,1
(KN) | +Do tudng sé nd cao 0,6m day 8cm bé tong cot thép:
0,6.0,08.25.1,1.3,8=5,02 kN 5,02
Téng: 34,99
+Do dam doc D2 220x400: 3,8.2,65=10,07 kN 10,07
+ Do san mai hinh cn 6 bé truyén vao:
Tap | 0,5.2,5.3,9.3,8=18,5 kN 18,5
G2 trung | +Do san mai 6 16n dang tam gic truyén vao:
(kN) |0,5.0,625.3,8.3,9.2,5=11,6 kN 11,6
Téng: 40,17
+Do dam D3 220x400: 3,8.2,65=10,07 kN 10,07
Tap | +Do san mai hinh chir nhat 6 bé truyén vao:
G3 | Trung | 0,5.2,5.3,9.3,8= 18,5kN 18,5
(KN) | +Do san sé€ n6 nhip 0,75m :3,9.0,75.3,8=11,1 kN 11,1
+Do tudng sé nd cao 0,6m day 8cm bé tong cdt thép:
0,6.0,08.25.1,1.3,8=5,02 kN 5,02
Tong: 44,7
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34,99 40,17 44,7
16,45

4,13

N
77.91 28,01 100,71 | 38,69
77.9 28,01 100,71 38,69
77.91 28,01 100,71 | 38,69
77.91 28,01 100,71 | 38,69
77.91 28,01 100,71 | 38,69

— 1 1]
) 7000 2500

&

Hinh 4.3: So' d6 tinh tii lén khung truc 5
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b. Hoat tai
*Trwong hop hoat tai 1

Tang 3,5
)/ %
® |
: o1 =
® : f h‘f =
= < o1 o3
@ I =

7000 2500

‘% 7000 2500

o ©

Hinh 4.4: So' d6 truyén hoat tai ting 3.5 1én khung truc 5

Bang hoat tai TH1 truyén 1én khung truc 5

Ki Loai

>

o . Cac tai hgp thanh va cach tinh
hi¢u tai

+ Do san O1 dang tai hinh thang:
pl Phan |qtd =1,9.0,874.2,4.3,8.0,5=7,57 kN/ m
bd Tong: pl=7,57 KN/ m

+San O1 dang tai hinh tam giéc :
P2, Tap ]1,9.0,625.2,4.3,8.0,5=5,4 kN
P3 trung P2, P3= 5,4 kN
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Hinh 4.5: So dd truyén hoat tai ting mai 1én khung truc 5-TH1

Bang hoat tai ting mai truyén 1én khung truc 5

Ki L oai :
. : Cac tai hgp thanh va cach tinh
hi¢u tai
+ Do san mai dang tai hinh thang:
p2 Phan | qtd =1,9.0,874.3,8.0,5.0,975 =3,1 kN/ m
bd | Téng:3,1kN/m
+ Do san mai dang tam giac
P2,P1 Tap | qtd =1,9.0,625.3,8.0.5.0,975=2,2kN
trung | Tong: 2,2kN
+ Do san Seno truyén vao
P3 Tap | 5,4.3,8=20,52kN
trung | Tong: 20,52kN
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*Trwong hop hoat tai 2:
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Hinh 4.6: Hoat tai TH2 truyén Ién khung truc 5

Bang hoat tai ting 2,4,6 truyén 1én khung truc 5

Ki L oai

. . Cac tai hgp thanh va cach tinh
hiéu tai

+ Do san O3 dang tai hinh chit nhat:
pl Phan | qtd=0kN/m
bd | Téng: p1=0kN/ m

+San O3 dang tai hinh chit nhat :
P1, Tap |P1=P2=0,5.3,6.3,8.2,5=17,1 kN
P2 trung | P1, P2= 17,1kN
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Hinh 4.7: So dd truyén hoat tii ting m4i lén khung truc 5-TH?2

Bang hoat tai tAing mai truyén 1én khung truc 5

Ki Loai

" . Cac tai hop thanh va cach tinh
hi¢u tai

Phan | Tong: = 0 kN/m

1
P bé
+ dang tai HCN:
P1,P2| Tap
P1=5,4.3,8=20,52kN
P3 trung

P3=P2=0,975.3,8.2,5.0,5=4,6 kN
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2,2 22 20,52 20,52 46 4,6

L1 11

17,1 17,1 54 7,57 54

3700
3700

54 7,57 54 171 | 171

3700
3700

17,1 17,1 54 7,57 54

3700
3700

54 7,57 54 171 171

3700
3700

17,1 171 54 7,57 54

3700
3700

5100
5100

J [N [ A [N 0 J

7000 . 2500 , . 7000 . 2000 ,
Truong hop 1 Truong hop 2
(KN, kN/m) (KN,KN/m)
Hinh 4.8: Hoat tdi tic dung lén khung truc 5

c. Tai trong gio

Tai trong gié gdm 2 thanh phan tinh va dong. Di voi cong trinh dan dung ¢ chiéu
cao < 40 m thi chi can tinh v6i thanh phan gié tinh.

- Tai trong gié phan bd trén 1 m2 bé mat thang dung caa cong trinh dugc tinh nhu
sau:. W=nxWO0Oxkxc
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Trong d6:n: Hésé dotincay.n=1,2

WO: Gia tri ap luc gi6 tiéu chuan (cong trinh & Pong Héi — Quang Binh) thudc khu
vuc I11-B ¢6 W0 = 1.25kN/ m2)

K: Hé s6 tinh dén su thay doi ap luc gio theo chiéu cao va dang dia hinh ( léy theo
dia hinh B ).

C: Hé s6 khi dong:  + Phia don gi6 C =+ 0,8

+ Phia hut gio C=-0,6

- Tai trong gié phan b déu:

q=WxB =n xWO0xk x ¢ xB

— qd =n xWO0x k x cdx B

— gh =n x W0x k xchxB

Véi B: chiéu rong tudng chiu ap luc gio: B=4m

- Tinh hé s6 K:Tinh bang cach ndi suy:
- Khu vyc 111-B Zt = 300 , m=0,18
- K=1.844.(H/Zt)m
*Tinh tai trong gié phin bo déu:

WO H Hé sé ¢ Két qua
Tang |kN/m2| n (m) k day | hat | gs(kN/m) | gn(kKN/m)
1 1,25 1,2 3,9 0,84 0,8 0,6 3,83 2,87
2 1,25 1,2 7,6 0,94 0,8 0,6 4,29 3,21
3 1,25 1,2 11,3 | 1,0176 | 0,8 0,6 4,64 3,48
4 1,25 1,2 15 |1,0752 | 0,8 0,6 4,9 3,68
5 1,25 1,2 18,7 | 1,113 0,8 0,6 5,08 3,81
6 1,25 1,2 22,4 | 1,151 0,8 0,6 5,25 3,94

*Tinh tai trong gié tap trung:
- Pua toan b tai trong gio trén mai thanh luc ngang tap trung dat & dinh cét truc C
- Vi mai cao 2,38m => chiéu cao nha H=24,28 vé&i K=1,199
Hé khi dong  :gi6 day Cel= -0,1266
:g16 hat Ce2=-0,4

Gi6 day:

Si=W,XxnXc;XxkXxBXxh=125%1,2x%0,1266 X 1,199 X 3,8 X 2,38 =
2,06kN
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Gio hut:
Sy =WyXnXcXkxXxBxh=125%x12x%x0,4x%x1,199 x 3,8 x 2,38

= 6,51kN
206 6,51 6,51 2,06
Z ! _ o
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Hinh 4.9: T4ai trong gi6 tac dung lén khung truc 5
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1.4.4. Tinh toan mét sé ciu kién caa khung truc 5

=4

= L =
s
=

- = o
=1

e = w
=i ﬁ

e o =
k= ﬁ

- — i

11 11 11

So do phan tir cot - dam
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Ta tién hanh tinh toan lai thép bang tay cho 1 cau kién dam va 1 cau kién
cot.Cac truong hop con lai ta sir dung phan mém sap va két hop véi modun tinh
thép theo tiéu chuan Viét Nam dé tinh toan c6t thép,va dua vao cac két qua nay ta
bd tri cdt thép cho cac cot va dam.

Chon phan tir cot truc D Tang 1 va phan tar dam DC tang 2 dé tinh lai cdt
thép bang tay :

Tinh toan cdt thép cho phan tu truc D cot tang 1 (C1):

Dung bé tong cap bén B20 ¢6 R,= 11,5 Mpa, thép nhém CIII ¢ Ry= Ry.=
365 Mpa, «z=0,416, £,=0,59

Chiéu dai tinh toan : [,= 0,7 x 5,1=357 (cm)

Kich thuéc tiét dién b x h = 22x50 (cm). Gia thiéta=a’ =4 cm.

— hy=50-4=46 cm

Dc}ménh/lh=%°=%=7,14<8

=> B qua anh hudng caa uén doc.
L4y hé sb anh huong cua ubn doc = 1

1 1 1 1
e, = max (EH,ghC) = max (5 X 5,10,5 X 0,5) =0,0167m
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BANG TO HOP NOI LUC CHO COT

coT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
E:/I:\_:- EILCJ)CI: — S| oT o Mmax Mmin Mtu Mmax Mmin Mtu
Ntu Ntu Nmax Ntu Ntu Nmax
1 2 3 4 5 6 7 8 9 10 11 12 13 14
4,7 4,8 4,8 4,5,7 4,6,8 4,5,6,8
I/1 M(kKNm) | -21.20 150 |-5.26 259.74 | -257.80 | 24955 | -276.48 |-274.46 | 21548 |-267.57 |-256.48
L N(kN) -1269.06 | -87.64 | -136.35 | 221.72 | -222.16 | -944.33 | -1398.63 | -1392.48 | -1047.12 | -1486.33 | -1573.51
4,8 4,7 4,8 4,6,8 4,5,7 4,5,6,8
/1 | M(kNm) | 42.21 -2.06 |1256 |-164.04 | 166.15 | 217.34 |-122.83 |207.36 |202.04 |-108.28 | 200.18
N(kN) -1163.64 | -86.64 | -135.38 | 227.72 | -222.16 | -1385.57 | -931.92 | -1375.80 | -1470.90 | -1031.17 | -1547.89
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Cac cap noi luc chon dé tinh toan

i M el=M/N
STT Max/min N (kN) ea eo=max(el,ea)
(kNm) (m)
1 | Nmax/Mtu -1573.51 | -256.48 0,164 | 0.0167 0.164
2 | Mmax/Ntu -1398.63 | -276.48 0,2 0.0167 0.2
3 | emax/ Mtu,Ntu | -944.33 | -249.55 0,26 0.0167 0.26

*Tinh thép do6i xirng cho cot

Vi véi cac cap ndi luc duoc lua chon ta chi can tinh thép cho 1 cap
M = -256,48 (KNm)
N =-1573,51 (kN)

bo léch tim e :

te=ney+r—a=1x164+>"—4=374

N 1573,51
+x = =
RpXb 115%22

+&p X hy = 0,59 X 46 =27,14(cm)
+ Xay ra truong hop x > & X ho nén 1éch tim bé, tinh lai x theo cong thirc gan

= 62,19cm

ding
[(1—¢&R) XYy Xn+28z(ne —0,48)] X hy
- (1— &) X Y, + 2 X (ne — 0,48)
Véi n = Rpxbxh, - 11155><723;;<146 =135
e 374
£ == = 081
hg—a 46—4
Vo= —p— =35 = 0913
[(1—0,59) x 0,913 X 1,35 + 2 x 0,59 x (1,35 X 0,81 — 0,48)] x 46
- (1-10,59) x 0,913 + 2 x (1,35 x 0,81 — 0,48)
=35,31cm
—> As=As'= Ne_R;:CZTz:EZ?)_ 0.5%)
N AS — AS, :1573,51><103><375—11,5><220><353,1><(4—60—0,5)(353,1) — 2197mm2

365X (460—40)
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V6i 2 trudng hop con lai sir dung phan mém tinh toan dugc As =2215mm2 va As=
1373mm?2
Vay chon 3¢32 c¢6 dién tich 2412.7 mm2
Tinh to4n cdt thép dai cho cot
-Cbt dai trong cot co tac dung:

+) Lién két cac thanh thép doc thanh khung chéc chan.
+) Giit on dinh cac thanh thép doc khi d6 bé tong
+) Tang cuong kha nang chiu nén va chiu cit cho cau kién. Han ché bién dang
ngang bé tong

Do c6t phan lén 1am viéc nhu mot cau kién léch tAm bé nén ¢t ngang chi dit cau
tao nham dam bao giit on dinh cho cét doc, chéng phinh cét thép doc, chdng co
ngot bé tong va chdng nit.
- Puodng kinh cdt dai: ¢=> (5; 0,25¢ max), chon thép dai ¢8
- Theo TCXDVN 375:2006
cbt dai trong doan ndi chdng cét thép doc khong duoc vuot qua:
u=min{b/ 4;100mm} = min{150/ 4;100} =100(mm)

Véi két cau binh thuong ( khong khang chan) khoang cach cua cét thép dai trong
toan bd cot ( trir doan ndi bude cbt thép doc) 1a:

ag < AgPaocmin

ag < 400mm
Khi ty s6 cét thép: us < 0,03 => a, = 15

Us = 0,03 =>a; =10
Trong ving ndi ¢t thép doc can phai dit cét thép dai day hon véi khoang cach
khéng qua 10fdoc min . Trong doan ndi budc cdt thép doc phai co it nhat 4 ¢t dai.
Tachon: az = 100 mm cho doan ndi cbt thép doc.
ayz =200 mm cho doan con lai.
- Kiém tra tiét dién tai noi co luc cit 16n nhat;
Qmax < 0,3Qw1Pp1Rpebhg

+Tinh @, @, =1+5au, =1+5x7,8x0,0027(N) =1,105(KN) < 1,3

. Eg _ 210000
Trong d6:a === = 7,8(mm)
E, 27000
nd, _ 2x0,503
= = = 0,0027(mm
Hw bs 22x17 ’ ( )

+ Tinh ¢p1: @p1 =1—FR, =1-0,01x 11,5 = 0,885. Trong dé g = 0,01 voi
bé tong nang.
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+ Kiém tra diéu kién:

0,301 @1 Rpbho = 0,3 X 1,105 X 0,885 X 11,5 X 220 X 460 = 341,43(KN)
Luc cat 16n nhat trong cot: Q,,,4,= 74,39 kKN
= Qumax= 74,28 kKN < 0,3¢,,10p1R,bh, thoa man diéu kién han ché, tic 1a
khong bi pha hoai trén tiét dién nghiéng va thoa man cho toan dam.

Tinh to4n cdt thép cho dam CD tang 1 ( Phan tir 19)
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TRUONG HOP TAI TRONG

TO HOP COBAN 1

TO HOP CO BAN 2

ve | NOI GT | GP |[MMAX[MMIN| MTU [MMAX[MMIN| MTU
LUC 1 11 | HTL | HT2 o
QTU | QTU |QMAX| QTU | QTU | =
2 3 4 5 6 7 8 9 10 11 12 13 14
4,8 4,8 - 4568
Ul [M(kNm) | -114.48 | -1.79 | -27.47 | 26253 | -263.88 384.69 | -380.77 380.43
Q(kN) | -11542 | 0.08 | 2926 | 7L74 | -71.74 | - | -1986 | -189.80 | - | -209.52
4,6 - 48 | 467 - | 467
Wl [M(kNm) | 9658 | -1.46 | 25.74 | 68 | -65 | 12536 | - 893 | 12643 | - | 12643
Q(kN) | 005 | 008 | 032 | 7135 | -71.38 | 0.35 - | 7136 | 6443 | - | 6443
48 | 47 47 | 458 | 4567 | 467
/I [ M (kNm) | -117.86 | -1.18 | -29.68 | -249.56 | 250.39 | 133.69 | -366.84 | -366.84 | 106.95 | -369.49 | -368.46
Q(kN) | 117.48 | 008 | 30.71 | 75.32 | -71.38 | 46.09 | 189.70 | 189.70 | 54.15 | 209.88 | 209.96
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Noi e tinh toan tir to hop ndi luc dam:

M-max -384.69
M+max 133.69
Qmax 209.96

+Tinh cho mdmen am trén gbi, tiét dién dam chir nhat 22x60 cm
M = -384.69KNm
Gia thiéta = 4 cm => hy=56 cm

M 384,69x10°
~ R,bhZ 11,5 x 220 X 5602

A = 0,48 > ap = 0,416

Ta tinh theo tiét dién chit nhat dat cot thép kép

{=(1-J1-2a,)=(01-+V1-2x048=08

x = Min(0,5h; €5 X hy) = (300; 330)

Chon x =300

, M —Rybx(hy —0,5x)

S Rs(ho — a)
384,69 x 10° — 11,5 x 220 x 300 x (560 — 0,5 X 300)
B 365 x (560 — 40)

= 387mm?
, Ry, bx 11,5 x 220 x 300 )
A, = A+ — 387 + = 2446mm
R., 365

Chon 5¢25 c6 A,=2454,4 mm2

+Tinh cho mdmen dwong nhip gitra, tiét dién dam chix T 22x60 cm

Noi luc dung dé tinh toan M = 133,69KNm

Gia sir khoang céach tir trong tam cbt thép chiu kéo dén mép dudi dam a = 40mm
Chiéu cao lam viéc ho = 600 - 40 = 560mm.

* Xac dinh kich thudc ban canh: Ban canh 1am viéc trong viing nén nén ké dén anh
hudng cua ban céanh.

SVTH: NGUYEN THI VIET MY - LOP XD1801D Page 51



+ Chiéu day ban canh hf bang chiéu day ban san:
h=100mm > 0,1.h = 0,1.600 = 60mm.
+ Do vuon ciia sai canh dam S, 1ay bang Min cua céc gia tri sau:
- L/6 =7000/6 = 1167
- Lthong thay/2 = 6980/2 = 3490 mm
- 6h; = 6x100 = 600mm
Chon S.= 600mm
+ B& rong canh: by = b + 2. S, = 220+ 2.600= 1420 mm.
Xac dinh vi tri truc trung hoa:
M; = Rybghs(ho — 0,5h) = 11,5.1420.100.(560 - 0,5. 100) = 832,83(kNm)
Ta c6 M < My = truc trung hoa di qua suwon cua tiét dien chix T

. =M __ 133,69%10°
™ " Rpbph2  11,5x1420X5602

{=(1-J1-2a,)=(1-v1—-2%0,026) =0,987

Dién tich ct thép:

= 0,026 < ap = 0,416

M 133,69 x 10°

= = = 663mm?
R.Chy 365 x 0,087 X 560 mm

As

Chon 4416 1am cét thép. A;= 804,2 mm2

d. Tinh todn cot dai

Chon dai 2 nhanh véi duong kinh 1a ¢8 ¢o6 dién tich 1a 0,503(cm2)
Xac dinh bude dai ciu tao SCT:

- Xéc dinh doan dau dam a,

ay == =22 = 1750(mm) => S, = min (5 = £2;300) => 5., = 200mm

3 3’
- PBoan gitra nhip:

. (3h _ 3%600
See = min (— =
4

;500) => S, = 450(mm)
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Tai goi c6 luc cit 16n nhat Q = 209,96 (kN)
- Xéc dinh budc dai 16n nhét:

o 15Rp:bh§ 1,5 % 0,9 X 220 x 5607
max Q B 209,96 x 103

= 443,6(mm)

= Chon S <min(S;¢, S;ax) Chon S =300mm
- Kiém tra tiét dién tai noi co luc cit 16n nhat;

Qmax < 0,3¢0w1Pp1Rpebhg
+ Tinh ¢,

w1 =145ap, =1+5x7,4x%0,0027 = 1,105(KN) < 1,3

. Es 200000
Trong d6: a = == = 7,4(mm)
Ep 27000
nd,,  2x0,503
= = = 0,0027(mm
Hw bs 22x17 ’ ( )

+ Tinh @p1: @p1 =1—PR, =1-0,01 x 11,5 = 0,885. Trong d6 f = 0,01 voi
bé tong nang.

+ Kiém tra diéu kién:
0,301 051 Rybho = 0,3 X 1,105 X 0,885 X 11,5 X 220 X 460 = 341,43(KN)
Luc cat 16n nhat trong dam tai goi: Q.= 209,96 kN

= Qumax = 209,96kN < 0,3¢,,1 01 Ry bh, thoa man diéu kién han ché, tirc 1a
khong bi pha hoai trén tiét dién nghiéng va thoa man cho toan dam.

+ Kiém tra sy can thiét phai dat cdt dai:
Opmin = Pp3 (1 + @ )Rpbhg = 0,6 X 0,9 X 20 X 560 = 66,54(kN)

Qmax = 209,96(kN) > Qpmin = 54,65(kN)= B¢ tong khong du kha nang chiu
cat, vi vay can phai dat cdt dai chiu cat

+ Kiém tra diéu Kién: Quar < Qs
My = 49b*(1 + @¢ + @n)RpcbhGqsy

_ RgyAg,  175%x50,3 X2

N
Qsw S 170 S
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Qswp =/Mp = /4 x2x1x0,9 x103x 0,22 x 0,562 x 103,56
= 226,8(kN)

Qswp > Qmax => Thoa man

Vay ta dat cdt dai nhu sau :

Dam CD

- Poan dau dam ( i L): $8 ; sd nhanhn=2;S = S.,= 200 mm
- Poan gitra dam c6 luc cat nho nén dit bude dai: S = 300 mm
Dam BC chon cét dai ¢8 a150mm

+Thép cot:
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Chon thép

Cat M N I b h Astt ) A As n

(KNm) (kN) (cm) | (cm) | (cm) | (mm2) (mm2) (%)
Mmax -276.48 | -1391.23 510 22 50 2215

1 | Nmax -256.48 | -1563.41 510 22 50 2249 3 32 2412.7 4.39
emax 249.555 | -947.35 510 22 50 1373
Mmax 183.73 | -1242.81 360 22 50 1363

2 | Nmax -180.25 | -1253.7 360 22 50 1351 3 25 1472.6 2.68
emax 181 -1095.76 360 22 50 1154
Mmax 174.92 -950.39 360 22 50 928

3 | Nmax -157.35 | -961.38 360 22 50 819 2 25 981.8 1.79
emax 167.95 -830.26 360 22 50 726
Mmax 128.06 -670.54 360 22 40 817

4 | Nmax -119.93 | -679.25 360 22 40 757 2 25 981.8 2.23
emax 123.06 -578.5 360 22 40 655
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Mmax 111.37 -403.04 360 22 40 537
5 | Nmax -110.87 -411.75 360 22 40 530 25 981.8 2.23
emax 102.74 -340.35 360 22 40 493
Mmax 88.09 -146.39 360 22 40 554
Nmax -87.67 -155.11 360 22 40 538 25 981.8 2.23
° emax 80.95 -114.32 360 22 40 536
Mmax 288.17 -1292.04 510 22 50 2153 4.39
7 | Nmax 266.14 | -1535.11 510 22 50 2314 32 2412.7
emax 288.17 -1292.04 510 22 50 2153
Mmax 207.62 -1239.74 360 22 50 1524
8 | Nmax 207.62 -1239.74 360 22 50 1524 25 1472.6 2.68
emax -207.38 | -1031.46 360 22 50 1260
Mmax -189.94 -952.25 360 22 50 1034
9 | Nmax 171.55 -963.14 360 22 50 920 25 981.8 1.79
emax -185.69 -799.57 360 22 50 811
Mmax -132.25 -678.51 360 22 40 865
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10 | Nmax 124.78 -687.22 360 22 40 812 25 981.8 2.23
emax -128.78 -570.92 360 22 40 697
Mmax 111.83 -414.54 360 22 40 539
11 | Nmax 111.83 -414.54 360 22 40 539 25 981.8 2.23
emax -103.24 -343.97 360 22 40 494
Mmax 82.22 -143.19 360 22 40 508
Nmax 82.22 -143.19 360 22 40 508 25 981.8 2.23
e emax -72.21 -118.26 360 22 40 457
Mmax 26.75 -483.09 510 22 22 990
Nmax 24.16 -550.23 510 22 22 1110 28 1231.5 4.7
S emax -25.82 -125.43 510 22 22 374
Mmax -27.53 -373.99 360 22 22 428
Nmax 24.74 -440.1 360 22 22 451 18 508.9 2.1
H emax -22.24 -141.67 360 22 22 217
Mmax -21.3 -276.02 360 22 22 171
15 | Nmax 19.79 -333.93 360 22 22 168 18 508.9 2.1
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emax 12.45 -135.33 360 22 22 039
Mmax -21.09 -189.25 360 22 22 172
Nmax 19.44 -238.1 360 22 22 135 18 508.9 2.1
0 emax 20.67 -194.04 360 22 22 167
Mmax -14.72 -114.49 360 22 22 105
17 Nmax 13.05 -153.47 360 22 22 38 18 508.9 2.1
emax 13.51 -119.28 360 22 22 75
Mmax -9.76 -57.15 360 22 22 87
18 | Nmax 7.09 -82.26 360 22 22 8 18 508.9 2.1
emax 8.05 -56.46 360 22 22 59
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+Thép dam:

BANG TINH THEP DAM CHIU MOMEN DUONG

Dam |[Tang| b h |[M+max| As | u(%) | Chon | As
(cm) | (cm) | kNm | (mm?2) thép | (mm2)
n| ¢
19 2 22 | 60 | 13298 | 659 |054% |4 | 16 | 804
20 3 22 | 60 | 1136 | 562 [0.46% |4 | 16 | 804
21 4 22 | 60 | 1225 | 607 [049% |4 | 16 | 804
22 5 22 | 60 | 133.74 | 663 [054% |4 | 16 | 804
23 6 22 | 60 | 13265 | 658 [053% |4 | 16 | 804
24 | Mai | 22 | 60 | 9491 | 469 |[0.38% |4 | 16 | 804
25 2 22 | 30 | 65.6 685 |1.15% |2 | 20 | 628
26 3 22 | 30 | 60.37 | 629 |1.06% |2 | 20 | 628
27 4 22 | 30 | 4464 | 462 |0.78% |2 | 18 | 508
28 5 22 | 30 | 29.13 | 299 |050% |2 | 18 | 508
29 6 22 | 30 | 16.83 | 172 |0.29% |2 | 18 | 508
30 | Mai| 22 | 30 | 7.56 77 1013% |2 | 18 | 508
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BANG TINH THEP DAM CHIU MOMEN AM

Dam |Tang| b h | M-max | As | u(%) | Chon As
(cm) | (cm)| KkNm | (mm2) thép | (mm2)
nl ¢
19 2 22 | 60 | -380.77 | 2446 | 1.99% | 5| 25 | 2454
20 3 22 | 60 | -348.61 | 2277 | 1.85% | 5| 25 | 2454
21 4 22 | 60 | -294.85 | 1911 | 155% | 4 | 25 | 1963
22 5 22 | 60 | -238.93 | 1432 | 1.16% | 3 | 25 | 1472
23 6 22 | 60 | -199.04 | 1141 [ 0.93% | 3 | 22 | 1140
24 | Mai | 22 | 60 | -88.09 | 458 |0.37% |2 | 22 760
25 2 22 | 30 | -77.94 | 1085 | 1.83% | 3| 25 | 1140
26 3 22 | 30 -50.2 607 |1.02% | 3 | 25 | 1140
27 4 22 | 30 | -41.97 | 491 |0.83% |2 | 25 508
28 5 22 | 30 -34.6 393 | 0.66% | 2 | 25 508
29 6 22 | 30 | -22.76 | 247 [042% | 2 | 22 760
30 | Mai| 22 | 30 -9.76 102 | 0.17% | 2 | 22 760
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CHUONG 2. TINH TOAN NEN MONG

2.1. Gigi thi€u cong trinh
2.1.1. Pic diém cong trinh
Tén cong trinh: “NHA LOP HOC TRUONG TIEU HOC POAN KET”
Dia diém xdy dung: PONG HOIl- QUANG BINH
Chikc ning: NHA LOP HOC.
Quy mo va dac diém cong trinh:
+ Cong trinh ¢ 6 tang: Tat ca cac tang duoc dung cho viéc hoc tap va giang
day
+ Tong chiéu cao cong trinh tinh tir cos £0.00 dén dinh mai thang 1a 24,28 m
+ Cong trinh c6 mat bang hinh chit nhat véi kich thuéc 11,7x64,42m
+ Nén ngoai nha niam & cos -0,600m
+ Cong trinh ¢ 2 cau thang hé théng giao thong trong va ngoai nha rat thuan
lol.
Két cdu chiu lwe chinh ciia cong trinh: 13 so @6 khung bé tong cot thép do toan
khéi. Cong trinh c6 tudng bao che; san bé tong cdt thép dd toan khdi co dam phu.
Kich thwéc cdc cdu kién: xem ban vé két cau KC-01
Khi tinh toan khung, mat ngam tai chan cot Iéy o cos -0,6m so véi cos + 0.00m.
Nam trong khu vyc huyén Dong Hai— tinh Quang Binh, céng trinh nam & vi tri
thoang va dep, tao diém nhan ddng thoi tao nén su hai hoa hop 1y va hién dai.
Cong trinh nam trén truc dudng giao théng chinh thuan lgi cho viéc cung cap vat
tu va giao thong ngoai cong trinh. Hé thong cap dién, cap nudc trong khu vuc da
hoan thién dap ung tdt cac yéu cau cho cong tac xay dung.
Khu dat xay dung cong trinh bang phang, hién trang khong c6 cong trinh cii nén
rat thuan loi cho cong viéc thi cong va b tri tong binh dd.
2.1.2. Piéu kién dia chat cong trinh
a. Pja tang
Theo béo céo khao sat dia chat cong trinh, giai doan phuc vu thiét ké ki thuat thi

cong bang thi nghiém ngoai troi va phan tich mau trong phong thi nghiém cua 2 hd
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khoan tinh dén do sau 15m. Theo yéu cau nhiém vu dd 4n, sir dung dia chat hé

khoan K1 dé thiét ké mong, véi dia tang gdm céc 16p tir trén xudng dudi nhu sau:

Lép dat | Chiéu Pic diém dat
day (m)
Lép 1 0,6 - Pat lap.
Lop 2 7,5 - Lép dat cat hat min, mau vang nhat,xam tréng, chat
vira trang théi it am dén am udt
Lép 3 7,5 - L&p dét cat hat tho vira, mau vang nhat 1an séi san,
két cau chat vira, tranh thai bio hoa.
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0.000

600
\

1.dat lap

2.cat hat nho

7500

MNN

5.600
L=

8.100

. /k/ 3.Cat hat tho,
L A 1an cudi soi

7500

15.600 -

DPIA TANG
TI -1/R0

Pia tang — Hé khoan LK1
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Bdng 1. Chi tiéu nén lin ciia cdc lop dit

Lop dat a,,(cm’/kG) | a,_,(cm?/kG) E, (kPa)
2 0,05 0,011 12440
3 - 0,13 13636
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b. Pdnh gid diéu Kién dia chat va tinh chat xdy dung

L W y b If: lfo
op | Day g g g Wen | Wy Iy | I g
T a4t (m) | (%) m® | Cm?® cm? © (%) | (%) | (%) | —B 2 Nso G
1 |Pat 0,6 1,7
lap
2 | Cat
hat 7,5 - 1,85 1,51 - 0,844 | - - - - 30,2 13 | 124,4
min
3 |cat 0,866
hat 75 - 1,85 1,52 - - - - - 31,15 | 18 | 136,4
thd
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Pé lya chon phuong an nén mong, can danh gia tinh chat xay dung cia cac 16p
dat:
* Lop 2: Cat hat min, trang thai chat vira
Mo dun tong bién dang E = 12440 kPa
¥ =9KN/m?

Két luan: Lop dat nén lun bé.
* Lgp 3: Cat hat nho trung lan san, trang thai chat vua.
Mo dun tong bién dang E = 13636 kPa
¥ =9KN/m?

Két luan: Lop dat nén lun bé.

Két luan: Chi tiéu strc khang cét 2 16p dat ¢,=30.2 Ngo= 13, ¢,=31,15 Ngo=

18 — ca 2 I6p dat déu c6 kha nang xay dung.
c. Danh gid diéu kién dia chdt thiy van

Nudc dudi dat chi yéu duoc cung cap béi nude mua, phd bién trong cac 16p
cat. Tai thoi diém khao sat myuc nudc én dinh do sau -5m.

2.2. Lwa chon giai phap nén méng

2.2.1. Chon loai nén méng

Can ctr vao dic diém cong trinh, cong nghé thi cong, tai trong tac dung 1én cong
trinh, diéu kién dia chat va vi tri xdy dung cong trinh, chon giai phdp méng coc dé

thiét ké nén mong cho cong trinh.
D0 sau dat dé mong: h=1,3m so v6i cos thién nhién.

Chiéu cao dai moéng: hy = 0,8m

+0.000
=0.450

COSTN TM;?

THCFTHTHT

1300 45(

| 1500

=280

R -
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2.2.2. Giai phap mit bing mong

Pé tang cudng 6n dinh cho hé mong cong trinh déng thoi giam anh hudng cua viée
lan khong déu gifra cac moéng trong cong trinh ta sir dung hé gidng mong b tri
theo hé truc ngang, doc ciia mat bang cong trinh.

Chon gidng méng c6 kich thudc (220 '400)mm bd tri theo doc nha, gidng mong cé
kich thudc (220°600)mm bd tri theo ngang nha.

Giang mong 1am viéc nhu dam trén nén dan hdi, giang truyén mot phan tai trong
ding xuéng dat. Tuy nhién dé don gian tinh toan va thién vé an toan ta xem tai
trong gidng truyén nguyén ven 1én mong theo dién truyén tai. Ngoai ra gidng con
truyén tai trong ngang giita cic mong, tuy nhién theo so db tinh khung ta coi cot va
méng ngam cting nén mot cach gan dung ta bo qua sy lam viée cua giang.
2.3.Thiét ké méng khung truc 5

2.3.1. Thiét ké méng khung M1

Xac dinh tai trong mong M1 truc 5-D

Theo két qua tinh toan phan khung, ndi lyc nguy hiém nhat tac dung dén chan cot
(muc mat ngam khi chjay khung: -0.6m so véi cos thién nhién) dugc ghi nhan
trong bang sau:
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BANG TO HOP NOI LUC CHO COT

coT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
MAT NOI LUC Mmax Mmin Mtu Mmax Mmin Mtu
CAT TT HT1 HT2 GT GP
Ntu Ntu Nmax Ntu Ntu Nmax
1 2 3 4 5 6 7 8 9 10 11 12 13 14
4,7 4,8 4,8 4,5,7 4,6,8 4,5,6,8
I/1 M(kNm) | -21.20 1.50 -5.26 | 259.74 | -257.80 | 24955 | -276.48 | -274.46 | 21548 | -267.57 | -256.48
1 N(kN) | -1269.06 | -87.64 | -136.35 | 221.72 | -222.16 | -944.33 | -1398.63 | -1392.48 | -1047.12 | -1486.33 | -1573.51
4,8 4,7 4,8 4,6,8 4,5,7 4,5,6,8
/1 | M(kNm) 42.21 -2.06 | 1256 | -164.04 | 166.15 | 217.34 | -122.83 | 207.36 202.04 | -108.28 | 200.18
N(kN) | -1163.64 | -86.64 | -135.38 | 227.72 | -222.16 | -1385.57 | -931.92 | -1375.80 | -1470.90 | -1031.17 | -1547.89
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N®i e tinh toan méng 5 — D chon tir bang té hep

Cot truc 5-D

tt tt tt
I\IOA OA MOA

Té hop kN) | kN) | Nm)

-1573,51 | -105,82 | -256,48

Do qua trinh chay khung chua ké dén trong lwong tuong tang 1 va dam giang
moéng. Vi vay khi thiét ké mong can phai ké day du trong lugng ciia cac bd phan
nay.

Lya chon kich thudc tiét dién giang mong: GM1 (220x500) va GM2 (220x500)

¢ Moéng 5-D
Tai trong bo sung gom:

- Tai trong giang doc:

Ngg = 0,22 x 0,5 x 3,8 x 25 X 1,2 = 12,54(kN)

- Tai trong giang ngang:

N;,tl =0,22%x0,5%x7x%x25x%x1,2=23,1(kN)

- Trong lugng tudng xay doc c6 ké dén hé sé giam 16 cua:
Trong lugng ban than: 0,22x7x(3,9-0,6)x18x1,3=118,9 (kN)
Trong lugng vira trat: 2x0,015x7x(3,9-0,6)x18x1,3 = 16,2 (kN)

N, = 118,9 + 16,2 = 135,1(kN)

= Téng tai trong bo sung:

NfE=12,54 + 23,1 + 135,1 = 170,74 (kN)
= Luc doc tinh toan déy du xac dinh dén cos dinh mong:
N& = N§E + NEL =1573,51 + 170,74 = 1744,25(kN)

- Do phan tai trong b6 sung khong gy ra do léch tim dang ké trong thiét ké mong
nén dé don gian trong tinh toan ta chi tinh cdng vao phan luc doc
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Néi lwe tinh todn day dii tai dinh méng 5 - D

Cot truc 5-D

Now Qon M
KN KN (kNm)
-1744,25 -105,82 -256,48

Néi luwee tiéu chudn ddy dii tai dinh méng 5 -D

Cot truc 5-D

N =N, /115
kN)

QG = /115
KN)

M =M /115

(kNm)

-1502,37

-92,02

-223,03

600
600

0.600

500
TN T—

£0.000

2200
1600
900

/00

-

KX XXX

-

2.3.2. Tinh méng M1

- Lua chon kich thudc dé mong. Gia thiét b=2,2(m)

- Cuong do tinh toan ctia dat tai dé mong:

R =

mim,
ktc

Tra bang 15 tiéu chuan 9362-2012

m,=1,2 dat ¢t no nudc.

m,= 1 nha khung phang tuyét ddi cting.

(Aby + BhVIII + Dcyp)

k.. =1 chi tiéu co 1y dya vao coc két qua thé nghiém truc tiép tai noi xay dung.
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Tra bang 14 tiéu chuan 9362-2012

j.=30.2°= A =1,169; B = 5,666; D = 8,01;

¢, = O(kPa)
, _Zvihi _06x17+10x185 kN
TV 0,6 + 1 = 179403
= R =-22(1,169 x 2,2 X 18,5 + 5,666 X 1,6 X 17,94 + 8,01 x 0) =

1
252,26(kPa)

Dién tich so b dé méng :

_ N 151674

= = = 7,08m?
R—Yephep  252,26—20%1,9

Fsb

Véi y,, = 20kN/m3 1a trong luong riéng trung binh cua vat liéu méng va dat trén
mong 20-22kN/m2.

he,: Chiéu sau chén moéng tinh tir cos ty nhién hy, = by + hyn = 0,5(1,6 +
2,2) = 1,9m

Vi méng chiu tai Iéch tdm nén can tang dién tich d¢ mong:

F* = k,;Fy = 1,2 X 7,01 = 8,41(m2)

Chan k =+ = 1,2 =>b=\/§= /Sl'izl=2,65m
2 )

LAy b =2,6m => | = 1,2x2,6=3,12m => chon | = 3m
Tinh lai:

1,2x1
R = 1 (1,169 x 2,6 X 18,5+ 5,666 x 1,6 X 17,94 + 8,01 x 0)

= 262,64(kPa)

- Ap luc tiéu chuan ¢ dé mong

_N{© 61

Prtrfax,min - ? (1 + T) + 1477 htb
Chon chiéu cao lam viéc ciia mong h,,, = 0,7m

M+ QY X by 223,03 + 92,02 X 0,7
‘1= NE B 1516,74

= 0,189m
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N 1516,74( 6% 0,19
= +

max,min — 26 x 3 3 )+20X1,9

Pt =306,35(kPa)

Pt = 158,56(kPa)

PYax + Pmin 306,35+ 158,56

PtC —

= 232,45(kPa)

* Kiém tra diéu kién ap luc tai dé mong:

Pt . = 306,35(kPa) < 1,2R = 1,2 X 262,64 = 315,168(kPa)
PE = 232,45(kPa) < R = 262,64(kPa)

P, =158,56(kPa) > 0

Piéu kién ap luc thoa man, vay kich thuéc mong (bxl) = (2,6x3)m

- Kiém tra sy hop 1y kich thuéc day mong

1,2R—PLE 1,2X262,64—306,35
ZETTmax o 1009% =
1,2R 1,2X262,64

Viy kich thuéc méng tan dung dugc tdi da kha niang lam viéc cua nén trong giai
doan bién dang tuyén tinh.

X 100% = 2,8% < 5%
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- Kiém tra dp lwc lén nén dat yéu
Do 16p tht 2 c6 E,=12440kPa < E, =13636kPa cua 16p thtr 3 nén khong phai kiém
tra ap luc lén nén dat yeu
- Kiém tra dé lin
Tra TCXD 9362-2012, cong trinh thudc loai cong trinh phai kiém tra diéu kién
bien dang.
Xac dinh cac gia tri gidi han.
Cong trinh 14 nha khung betong cdt thép c6 tudng chén, tra TCXD 9362-2012, ta
phai kiém tra theo 2 gia trj bién dang:
+ D6 lun léch tuong dbi: ASy, = 0,001
+ D6 lun tuyét doi: Sy, = 8 cm
Tinh lun theo phuong phap cong lin cac 16p phan té.
-Xéc dinh ap lyc gdy lin ¢ ¢y mong:
Udgl = P — O-Zb=t1,6m = P — Zyih;
=232,45—- (17 % 0,6 + 18,5 x 1,0) = 203,75kPa
- Chia nén dat dudi day mong thanh cac 16p phan té c¢6 chidu day mdi 16p h; < b/4=
2,6/4 =0,65m va dam bao mdi lép chia 1a dong nhat.
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Chon h; =0,5(m).
- Goi z 1a d6 sau ké tir ddy mong nen tng suat gay lan ¢ d6 sau z la:
o' = koall, = 201,91K,
Trong d6 Kg 1a hé sb tra bang C.1 TCVN 9362-2012 hoac ndi suy, phu thudc vao ti
3

£ 2z U 2 ia l
som==—van=-0diy,n =-=-—= 1,154
b b b~ 26

Do lan cua 16p phan t6 thi i:

Z O_gl th ngl X Ei
L§ 2b | b | K : : oo
Pl (m) " (kPa) | (kPa) (kPa)
0 | 0 | 0 |1154| 1 | 20191 | 39.8 | 5073 | 12440

1 0.5 | 0.385 | 1,154 | 0.970 | 195.853 | 49.05 3.993 12440

2 1 0.769 | 1,154 | 0.838 | 169.201 | 58.3 2.902 12440

3 1.5 | 1.154 | 1,154 | 0.663 | 133.866 | 67.55 1.982 12440

4 2 1.538 | 1,154 | 0.508 | 102.570 | 76.8 1.336 12440

5 25 | 1923 | 1,154 | 0.389 | 78.543 | 86.05 0.913 12440

6 3 2.308 | 1,154 | 0.303 | 61.179 95.3 0.642 12440

7 35 | 2692 | 1,154 | 0.24 | 48.458 | 104.55 | 0.463 12440

8 4 3.077 | 1,154 | 0.193 | 38.969 | 113.8 0.342 12440

9 45 | 3.462 | 1,154 | 0.158 | 31.902 | 123.05 | 0.259 12440

10 ) 3.846 | 1,154 | 0.132 | 26.652 | 132.3 0.201 12440

11 | 55 | 4231 | 1,154 | 0.111 | 22.412 | 14155 | 0.158 12440

gl
. ~ ~ r.* 14 /4 /4 o- ~ 7= )\ \ r-
Tai do sau 5,5m so véi day mong co ﬁ < 0,2 nén gidi han nén la H=5,5m so v&i
z

day mong

Do lan tuyét doi:

= 0805 20LOL | 195853 1 169,201 + -+ 24,08 + i
12440 ( 2 ’ ’ ’ 2 )

= 0,032m = 3,2cm
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Gi6i han nén 5,5m D6 lun tuyét d6i S = 3,2cm < 8cm

Thoa méan diéu kién lan tuyét doi.

@

/ 195,853

=

16,201

D 1 AW N

©

, 500, 500, 500, 500, 500, 500,, 500, 500, 500, 500, 500

141,55 11

Biéu d0 wng suat ban thin va wng suat giy lin (KPa)

-Tinh toan d6 bén va cdu tao mong

Str dung betong B20, Ry,= 11500(kPa), Ry,= 9000(kPa)

Cot thép Cy;, R,=280000(kPa).

Khi tinh toan d6 bén ta str dung td hop tai trong nguy hiém nhit.

Trong luong moéng va dat trén méng khong 1am cho mong bi uén va khong gy ra
choc thung nén khong can ké dén.

Ap lyc tinh toan & day mong:

SVTH: NGUYEN THI VIET MY - LOP XD1801D Page 75



NEt 6e. . MEE+Qth 256,48+105,82%0,7
pte =%(1 iT) Voi e = =2 m = = 0,189

max,min NEt 1744,25

t 174425 60,189
pte . = +
max,min 3 X 2,6 _— 3

Pt = 308,15(kPa)
Pt =139,1(kPa)
Piox + Pmin 308,15+ 139,1
2 - 2
-1 3-05
2 2

Pt = = 223,625(kPa)

L =

= 1,25m

L&p bétong bao vé chon ap, = 0,035m lam 16p bétong 16t dudi
Chon chiéu cao méng h,,= 0,7 = hy=0,7 - 0,035 = 0,665m
- Kiém tra choc thiing cho méng
Quan niém rang thap choc thung xuat phat tir mit bén chan cot va nghiéng mot goc
45%s0 Véi truc dimng, kéo dai dén trong tam cot thép chiu luc.
Su choc thung co thé xuat hién & thap choc thung 1 va 2.
Piéu kién kiémtra: N, < @
Trong @6 N, 4, : luc gay ra choc thung.
® : khaning chéng choc thung cia bétéong mong.
Dién tich choc thung:
lee =05(—1.)—hy=053-0,5)—0665=0,585m
F..=1,+b=0585%26=1521m2
Ap luc tinh toan trung binh trong pham vi dién tich gay choc thung.
Pitas + B
Po =

l_lt
Pctt =Prtrfin+ I : (Pntztax_Prtrfin

3 —-0,585
=139,1 + 7(308,15 —139,1) = 275,18kPa
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_ Bi + P 308,15+ 275,18
ct — 2 - 2
b—b.—2hy 2,6—0,22—2x0,665
2 B 2

= 291,665kPa

Ban = = 0,525m

Pt = 223,625kPa

Co6 P..L. =291,665 x 0,585 = 170,62 > P{B,,, = 223,625 X 0,525 = 117,4
Do d6 su choc thung xay ra theo mat choc thung 1:

Luc choc thung: N, = P,F,, = 291,665 x 1,521 = 443,62kN

Luc chong choc thang: ¢, = @Ry hoby,

o = 1 ddi voi bé tong nang

Do by = b, + 2hg = 0,22 + 2.0,665 = 1,55m < b =2,6m

be+by _ 0,22+1,55
=

by = = 0,885m

¢, = aRphobp; = 1 X 1150 X 0,665 % 0,885 = 676,8kN > N_;
= mong khong bi pha hoai do choc thing

0.660
AE
@)
O
O] 10.000
£
XX XA X d
CO —0.600
s
o\
g
@
)
N
) 2.200
‘ S
Pttmin QJ\M Pttmax
| 3000 |
‘ \
\
O
500 So
I o I — 3
| &‘I - O
[@N
O
O
M)

| 3000 |

SVTH: NGUYEN THI VIET MY - LOP XD1801D Page 77



~ Tinh todn cot thép cho méng
So dd tinh, coi canh méng nhu dam cong x6n ngam tai tiét dién mép chan cot bi
uén boi phan lyc nén

* Momen tuong tng voi mat ngam I-1:

ptt —— ptt 308,15 — 139,1
pft = ptt  — l MR =308,15 — - x 1,25
= 237,71kNm
2ptt 4 ptt 2 x 308,15 + 237,71
M, =pl2% L —26x 1,252 - = 578,23kNm

Dién tich cdt thép chiu méomen M,

4
_ M; _ 57823x10 — 34.5(cm2)

ST ™ 0,9nyRs  0,9%0,665%280000

Chon 17¢16, A; = 3419mm2
Chiéu dai 1 thanh: I} =1 — 2a’ =3 -2 x 0,035 =2,93m
Khoang cach bb tri cot thép dai: b’ = b — 2a’ = 2,6 — 2 x 0,035 = 2,53m
Khoang cach giita 2 thanh cét thép:
br 2,53

a= = —— = 0,158m; Chon al50mm
n-1 17-1

* Momen tuong tng mat ngam II-11:

I((b—b)* ., 3(2,6-022)°
n= T th — 3

X 223,625 = 475,01kNm

Dién tich cbt thép chiu mémen M,;:

MII—II 475,01
Agy = = = 0,0028
0,9hoR; 0,9 X 0,665 x 280000

Chon cot thép 14016, A; = 2815mm2

Chiéu dai mot thanh: b*= 2,6-2x0,035=2,53m

Khoang cach bé tri ¢t thép ngin: 1’=3-2x0,035=2,93m
Khoang cach giita 2 thanh cét thép:

a=-— =22 _0225m, Chona220mm
n—1 14-1
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2.4.Thiét ké méng M2
2.4.1. Xac dinh tai trong tac dung xudéng méng M2

Do c6t truc B va C gan nhau buéc cot 2m nén khong tinh méng don cho ting cot
ta tién hanh tinh mong hop khdi cho cot truc: B - ¢t 7, C - cot 13

Nhu tinh toan & phan két cau
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BANG TO HOP NOI LUC CHO COT
TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
MAT/  NOI Mmax Mmin Mtu Mmax Mmin Mtu
CAT | LUC TT | HTL | HT2 | GT | GP
Ntu Ntu Nmax Ntu Ntu Nmax
1 2 3 4 5 6 7 8 9 10 11 12 13 14
477 4,8 45,6 4,6,7 45,8 4,5,6,7
7 I/ | M(KNm) | 19.98 -0.98 6.29 | 268.20 | -271.08 | 288.17 | -251.10 25.29 267.02 | -224.88 | 266.14
N(kN) |-1249.06 | -135.81 | -139.05 | -42.98 | 43.25 |-1292.04 | -1205.81 | -1523.91 | -1412.88 | -1332.36 | -1535.11
477 4,8 4,7 45,7 46,8 4,5,6,7
13| I/l | M(kNm) 0.49 0.07 -0.03 26.26 | -26.31 26.75 -25.82 26.75 24.18 -23.21 24.16
N(kN) | -304.35 | -60.29 | -34.17 |-178.74 | 178.92 | -483.09 | -125.43 | -483.09 | -519.47 | -174.08 | -550.23
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Tt bang noi luc trén lua chon cap noi luc thudc to hop nguy hiém dé tinh :

Gio trai sang

Cot5-C Cot5-B
220x500mm 220x220
N Q M N Q M
(kN) (kN) (kNm) (kN) (kN) (kNm)
153511 | 102,41 266,14 550,23 9,19 24,16

Gio phai sang

Cot5-C Cot5-B
220x500mm 220x220
N Q M N Q M
(kN) (KN) (kNm) (KN) (kN) (kNm)
-1332,36 | -74,96 22488 | -174,08 8,65 23,21

Noi luc té hop ké 3 khi dén trong luong cot, dam giang, tuong xay & tang trét
Vi phan tai trong bo sung dugc tinh twong ty mong M1

Tai trong bo sung vao moéng 5-C gom:

- Tai trong giang doc: Njg = 0,22 X 0,5 x 3,8 X 25 x 1,2 = 12,54(kN)

- Tdi trong giang ngang: N5, = 0,5 x 0,22 X 0,5 X 7 X 25 x 1,2 = 11,55(kN)
- Trong luong tudng xay doc c6 ké dén hé sb giam 15 cua:

Trong lugng tudng trén giéng doc: 0,22x3,8%(3,9-0,6)x18x1,3.0,7= 45,19(kN)
Trong lugng Vita trat tudng trén giang doc
2,5x0,015x3,8x(3,9-0,6)x18x1,3x0,7=7,7kN

Trong lugng tuong trén giang ngang: 0,5x0,22x7x(3,9-0,6)x18x1,3=59,46(kN)
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Trong luong vita trat twong trén giang ngang: 2,5x0,5x0,015x7x(3,9-0,6)x18 x 1,3
= 10,13 (kN)

= T6ng tai trong bo sung:
Ni: = 12,54 + 11,55 + 45,19 + 7,7 + 59,46 + 10,13 = 146,57(kN)

Do phan tai trong bd sung khong gay ra do léch tam khong dang ké trong thiét ké
moéng nén dé don gian trong tinh toan ta chi tinh cong vao phan lyc doc

Tai trong bo sung vao moéng 5-B gom:

- Tai trong giang doc: Njg = 0,5 X 0,22 x 3,8 X 25 x 1,2 = 12,54(kN)

- Trong luong tuong lan can:

+ Trong luong tudng trén giang doc : 0,22x3,8x0,9x18x1,3=17,6(kN)

+ Trong luong vita trat twong trén giang doc: 2,5x0,015x3,8x0,9x18x1,3=3(kN)

Tong tai trong bo sung: N = 12,54 + 17,6 + 3 = 33,14(kN)

Gio trai sang

Cot 5-C Cot 5-B
220x500mm 220x220
N Q M N Q M
(kN) (KN) (KNm) (KN) (KN) (KNm)
1681,68 102,41 266,14 583,37 9,19 24,16
Gio phai sang
Cot 5-C Cot 5-B
220x500mm 220x220
N Q M N Q M
(kN) (KN) (KNm) (kN) (kN) (KNm)
1478,93 -714,96 -224,88 207,22 -8,65 -23,21
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2.4. 2. Xac dinh trong tam khéi méng

Viéc xac dinh trong tam moéng hop khoi nham giam thiéu anh huéng cia do léch
tam trong qua trinh thiét ké méng. Vi tri trong tam mong hop khéi (diém O) duoc
xac dinh tai noi c6 mé men tong hop 1a bé nhat( c6 thé bang 0)

Ung véi to hop nguy hiém nhat.

Gia sr vi tri O nam cach truc di qua tim c6t truc C mot doan X vi tri ciia n6 duoc
xac dinh nhu sau:

2140
N\ N\
NttO1 Ntt02
"~ | mittoxa " PMitoxe
QtiQy1 QtiQy2
Nt Oph NttOtr =
M
o)
L xph ‘
x 0 ‘

xtr

Chon géc hé truc toa do trung véi cot 1 va quy uéc chiéu duong cua cac tai trong
nhu hinh trén.Toa d6 cua hop luc tai trong khi gio thoi tir trai sang:

o Ngolon + (Mg + Mgh) + (Q7 + Q65 Am
tr ZNtr
B 583,37 x 2,14 + (266,14 + 24,16) + (102,41 + 9,19) X 0,7

=0,71
1681,68 + 583,37 m
Toa do6 cua hop luc tai trong khi gié thoi tir phai sang:
h h h h h
N (ME M) + (0B + Q5
ph IN,,
207,22 X 2,14 — (224,88 + 23,21) — (74,96 + 8,65) X 0,7
= = 0,08m

1478,93 + 207,22

Toa do cua trong tAm day mong x, dugc xac dinh tir diéu kién tri s6 momen cua tai
trong & day méng trong 2 truong hop gié bang nhau (nham giam d6 nghiéng cua
moéng do lun khéng déu)

UNg (X — X0) = ZNph(xO - xph)
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<(1681,68+583,37)(0,71-x,)=(1478,93+207,22)(x,-0,08)

&xo = 0,44. Pé thuan tién cho thi céng chon x, = 0,4 m

Momen tai day mong do ZN{F va XNy, dat léch tam gay ra :

MEE = XN (x4 — x0) = (1681,68 + 583,37)(0,71 — 0,4) = 702,16(kNm)
M, = ENG; (%o — xpn) = (1478,93 + 207,22)(0,4 — 0,08) = 539,57 (kNm)

= ME > M, do d6 ta lay to hop tai trong bat loi nhat 1a gi6 thoi tir trai sang

dé tinh toan.
2.4.3. Tinh toaAn méng
a. Hop luc tinh todn
* Tai trong tinh toan tai dinh mong
- Pua tai trong vé tam O:
N§E = 1681,68 + 583,37 = 2265,05(kN)

ME = N (2,14 — X) — NP'X + M; + M,
=583,37(2,14 — 0,4) — 1681,68 X 0,4 + 266,16 + 24,16
= 632,712kNm

=0t + QY =102,41+9,19 = 111,6kN
*Taj trong tiéu chuan tai dinh méng

NE  2265,05

N = = = 1969,61kN
17 115 1,15
Mt = M _ 832712 _ 550,18kN
171,15 1,15 ’
tt
(e = 2oL = 220 = 97,04kN

01 = 115 ~ 1,15
b. Xdc dinh kich thudc so b dday mong

- Chon d0¢ sau chon mong h= 1,6m so vdi cos tu nhién. Nhu vay day mong dat
trong 16p dat ( 16p thix 2).

Gia thiét b=2,2(m).

SVTH: NGUYEN THI VIET MY - LOP XD1801D Page 85



mim;
kec

- Cudng d6 tinh toan ctia dat tai dé mong: R = (Aby;; + Bhy;; + Dcyyp)

Tra bang 15 tiéu chuan 9362-2012

my =1,2 dat cat no nudc.

m, = 1 nha khung phing tuyét déi cang.

k.= 1 chi tiéu co 1y dua vao coc két qua thd nghiém truc tiép tai noi xay dung.
Tra bang 14 tiéu chuan 9362-2012

j.=30.2°=>A=1,169; B = 5666; D = 8,01

c¢;; = 0(kPa)
, _Zvih_06x17+10x185 kN
Y=y T 0,6 + 1,0 = 179403
= R=222(1,169 x 2,2 x 18,5 + 5,666 X 1,6 X 17,94 + 8,01 x 0)

1
= = 252,26kPa

NE€ 196961
R—Yephep  252,26—20%2,2

Dién tich so bd dé méng: Fp, = = 9,46m?

Vi vy, = 20kN/m3 1a trong lugng riéng trung binh cua vat liéu mong va dat trén
mong 20-22kN/mz2,

Ry 13 chiéu sau chon mong tinh tir cos ty nhién
hep = her + hpp = 0,5(2,2 + 2,2) = 2,2m
Vi mong chiu tai léch tAm nén can ting dién tich dé mong :

F* = k.F,, = 1,2 X 9,46 = 11,352(m2)

k —l—12—>b— B 11’352—307
20 p T T |k, 12 m

L4y b = 3(m) => I=1,2x3=3,6(m) => chon | = 3,6 (M)

1,2X1
1

Tinh lai R = (1,169 x 3 x 18,5+ 5,666 X 1,6 X 17,94 + 8,01 x 0)

= 273,02(kPa)

- Ap luc tiéu chuan ¢ dé mong
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‘e be 6e;
Pmax,min = F (1 T T) + Ytb htb
Chon chiéu cao lam viéc ciia moéng h,,, = 0,7m

Véie =epp = x4 —x9=0,71-0,4=0,31m

o 1969,61 6 x 0,31
Prmaxmin = 57053 ( 3% ) +20x2,2
Pt = 320,6kPa

Pt =132,15kPa

PtC + PtC
Pt = 2% z T — 226,4kPa

* Kiém tra diéu kién ap luc tai dé mong:

Pk = 320,6kPa < 1,2R = 1,2 X 273,02 = 327,62kPa

max,min
PE = 226,4kPa < R = 273,02kPa
Pt =132,15kPa >0
Diéu kién ap luc thoa man, vy kich thudc mong (bx1)=(3x3,6)m
- Kiém tra sy hop 1y kich thudc day mong

1,2R—PLE 327,62-320,6
et Tmax xlOO% - T

2R 32762 x100% = 2,1% < 5%

Viy kich thuéc mong tan dung duoc tdi da kha nang lam viéc ctia nén trong giai
doan bién dang tuyén tinh.
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c. Kiém tra dp lyc 1én nén dat yéu

Do 16p tha 3 ¢6 E, =13636kPa > E, =12440kPa cua I6p thir 2 nén khong can kiém
tra ap luc 1én nén dat yéu

d. Kiém tra lin cho méng

Tra TCXD 9362-2012, cong trinh thudc loai cong trinh phai kiém tra diéu kién
bién dang.

Xac dinh cac gia tri gidi han.

Cong trinh 13 nha khung beetong cét thép co tuong chén, tra TCXD 9362-2012, ta
phai kiém tra theo 2 gia tri bién dang:

Do lan 1éch twong dbi: ASgh = 0,001

Do lan tuyét dbi: Sgh = 8 cm

Tinh ltn theo phwong phap cong lin cac 16p phan to.
- Xac dinh ap luc gay lun & déy mong :

gl _ ptc bt _ .tc
0y = Ftp —0z=16m — Ptb — 2yih;

= 2264—-17%x0,6 —18,5x%x 1,0 =197,7kPa
- Chia nén d4t duéi day mong thanh céac 16p phan t6 c6 chiéu day mbi 16p
hi <b/4 =3/4=0,75m va dam bao mdi 16p chia 1a dong nhat.
Chon hi =0,5(m)
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Goi z 1 d6 sau ké tir day mong nen tng suat gy lan ¢ d6 sau z 1a:

ol' = Kooty = 197,7K,

2Z

Trong d6 K, 1a hé s6 tra bang 14 TCVN 9362-2012, phu thudc vao ti s6 m = " va

I oo o
n=-0day,n =
b Y b

l

3,6

3

Lép z % % Ky o] oy o ot | Eq
0 0 0.00 1,2 1 197.7 | 39.80 4,98 | 12440
1 0.5 0.33 1,2 |0.980 | 194.21 | 49.05 | 3.96 |12440
2 1 0.67 1,2 |0.885|175.38 | 58.30 | 3.01 |12440
3 1.5 1.00 1,2 0.74 | 146.65 | 67.55 2.17 | 12440
4 2 1.33 1,2 | 0596 | 118.11 | 76.80 1.54 | 12440
5 2.5 1.67 1,2 | 0474 | 93.93 | 86.05 1.09 | 12440
6 3 2.00 1,2 0.379 | 75.11 | 95.30 0.79 | 12440
7 3.5 2.33 1,2 | 0.306 | 60.64 | 104.55 | 0.58 | 12440
8 4 2.67 1,2 0.25 | 4954 | 113.80 | 0.44 | 12440
9 4.5 3.00 1,2 | 0.208 | 41.22 | 123.05 | 0.33 | 12440
10 5 3.33 12 | 0.174 | 3448 | 132.30 | 0.26 |12440
11 55 3.67 1,2 | 0.148 | 29.33 | 14155 | 0.21 | 12440
12 6 4.00 1,2 | 0.127 | 25.17 | 150.80 | 0.17 | 12440

gl

c 3A A re 37 r ; O, A s e A \ re g7
Tai do sau 6m so V&1 day mong co ﬁ < 0,2 nén gidi han nén la H=6 m so véi day
V4

mong.

Do lan tuyét dbi:

. 08x%05

197,7

12440

2

+ 194,21 + ---+ 29,33 +
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Vay do lun ciia méng 1a: S = 3,6cm < Sgh = 8cm. Vay thoa man diéu kién do6 lin
tuyét doi gioi han

Do lun 1éch twong doi:

- Puogc xac dinh theo cong thuc:

AS = Smonglzsmongz' _| 35;03’6' = 0,00056 < AS,;, = 0,01

( Trong do6 L: 1a khoan cach gifra hai tim méng c6 d§ lin Smax va Smin trong cong
trinh). Vay thoa man diéu kién d6 lan 1éch twong d6i.

e. Tinh toan d¢ bén va cau tao mong

*Phan lyc tinh toan ¢ dé mong:

Ay
Pttmax

md’"

Pttmin Ptz

1150 | L31J]
F Ea

" i 6e;
Pmax,min = E <1 + T) + Vtb htb

Véie =epp = Xt —x9=0,71-0,4=0,31m
N 226505, 6x031
Prmazmin = 370573 ( 3%

)+20><2,2

P, = 362,1kPa
Pte. = 145,4kPa

Prax + Pm

P = "% = 253,75kPa

-Theo tam giac ddng dang ta tim duoc.
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x _3,6-0,2
362,1-145,4 3,6

— x = 204,66(kPa)

PIt = ptt 4 x =145 4+204,66 = 350,06(kPa)

Theo tam giac d6ng dang ta tim dugc.

x _3,6-27
362,1—-145,4 3,6

— x = 54,175(kPa)

Pit = Pt + x = 145,4+54,175 = 199,6(kPa)

Chon chiéu cao lam viéc ciia moéng 1a h,, = 0,7m

Chiéu cao 1am viéc cia méng 1a: hy = h,, —a = 0,7 — 0,035 = 0,665m
*Kiém tra chiéu cao lam viéc caa mong theo diéu kién choc thung

Quan niém rang thap choc thiing xuét phat tir cac mat bén chan cot va nghiéng mot
goc 45° so voi truc dung, kéo dai dén trong tam cot thép chiu luc.

Sy choc thung co thé xay ra theo mat thap choc thung 1 hay 2

leg + e

LEZZ:I—C— 2 _lnh_ho
0,54+ 0,22
=36—1,74 — # —2—0,655=-0,567m
= Nggy =0

Nén moéng khong bi pha hoai theo mat thap choc thung 1.

b—be _, _3-022

btt —
ct 2 0

— 0,665 = 0,725

prtr’iax + pﬁrtlin
2

ber = 253,75 X 0,725 = 183,97kN/m

Nhu vy moéng xay ra choc thung theo miat thap choc thung 2
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Luc choc thang:

_ pfrgax + pf}iin

b..L = 253,75 X 0,725 X 3,6 = 662,3kN/m

Luc chdng choc thang: ¢4 = aRp hoby,
a = 1 dbi véi bo tung ning

Do by = b, + 2hy = 0,22 + 2.0,665 = 1,55m < b = 2,3m

be+bg _ 0,2241,55
=

=>b;p = = 0,885m
¢1 = aRpshobp: = 1x1150x0,665x0,885 = 676,8KN > N, = 663,72 kN
— Mong khong bi pha hoai do choc thing

£ Tinh todn cét thép

1T 71 T ]:;f" [
T
1150 CLOOL 1740 L31
3700
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+ L B: L =0,5(3700-1150-250-220) = 1040mm
L= 0,5(3700-310-110-500) = 1390mm
B = 1500-110=1390 mm.

- M6 men tuong wng véi mat ngam I - 1 1a:

2Pt + Pit 2 x 362,1 + 350,06

M, = bLi%1 = 3 x 1,042 c = 580,9kNm
2Pt + PIL 2 X 199,6 + 145,4

My = bLﬁ% =3 x 1,392 = 526,1kNm

- Dién tich cdt thép chiu md men MI la:

M 580,9x10*
"~ 0,9h0Rs  0,9X0,665x280X103

Ag; = 34,66cm?2

Chon 15¢16; A =3017mm2

Chiéu dai 1 thanh: I} =1 — 2a’ = 3,6 — 2 x 0,035 = 3,53m
Khoéang cach bé tri ¢t thép dai:

b’=b-2a’= 3 — 2x0,035 = 2,93m

Khoang cach giita 2 thanh cét thép: a = nb—l = % = 0,209m; Chon a200mm

- M6 men tuong wng véi mat ngam II - 11 1a.

, Pl , 253,
M;; = IB - = 3,6 X 1,39 = 882,5kNm
Dién tich cbt thép chiu mémen MII:
M _ 882,5 x 10*
ASII - == 52,66cm2

0,9hR, 0,9 X 0,665 x 280 x 103
Chon cét thép 27¢16; A, = 5419mm2

Chiéu dai mét thanh: b*= 3-2x0,035 = 2,93m
Khoang cach bb tri ¢t thép ngan: 1'=3,6-2x0,035=3,53m
Khoang cach giita 2 thanh cét thép:

a=-"=2>_0136m.Chonal30

n-1_  27-1
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g .Tinh todn dam méng
So d6 tinh méng hop khdi ¢6 thé coi 1a mot dam don gian véi hai goi tya 1a hai cot.
Chon kich thuéc dam mang: hy = 0,7m
bg = b, +2x0,025=0,27m
*So do tinh todn

+ V6i truong hop git tir troi thoi sang:

Y ¥/

t
q min

tt

qmax
de / %

qit,, = P, b =362,1x3 = 1086,3(kN/m)

qtt,, = Pt b =145 4x3 = 436,2(kN/m)

tt _tt _

git = qtt, — M[‘ = 1086,3 — W(Sb —1,15) =643,87kN/m
tt _ gtt. 1086,3 — 436,2

qlt?t — q%ax . Amax l Amin I = 1086,3 _ 3 0,31

=1030,32kN/m

436 .92
5
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-303.15

~
5

960.54

T4

>

/

2

-621

-834

Véi truong hop gio tir phai thoi sang

tt

qmin

=

L

Ap luc tinh toan & ddy mong :
tc

te N, 6e;
Pmax,min = 1,15 1b (1 i 1 ) + ytbhtb

Véie =epp = x9 — xpp = 0,4 — 0,086 = 0,314m

~ 1700,77< , 6x0314

Prtrfax,min_36><3 36 )+20X2,2
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PL,. = 283,9kPa
PLS, = 119,1kPa

PtC + PtC
P = -2 > = = 201,5kPa

i = P b = 283,9 x3 = 851,7(kN/m)
qtt,, = Pt b =119,1x3 = 357 3(kN/m)

tt _ tt —
qE = qlta, — Lmeining, — g517 - BLTET2 15 = 693,8kN/m

tt _ott _
qlt = qtt,, — Ml’ =851,7 — W(Bﬁ —0,31) =399,9kN/m
] e

528.54
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B76.18

/

-888.89

*Tinh todn cot thép

Bé tong: Sir dung bé tong cap do bén B20 c6: R,= 11,5MPa, R,,= 0,90MPa, E, =
27.103MPa.

Thép chiu luc C- 11 c6: Ry = Rg-= 280 MPa, E;= 21 x104MPa.
Thép ciu tao C- 1 ¢o: Ry = Rgo= 225MPa.

Pé tinh toan cbt thép mong ta chon tiét dién dam (bxh) = (27x70)cm thién vé an
toan tinh tai géi 1a gbi c6 mé men 16n nhat( Mc). Chon a = 5 cm, h,=70-5=65cm

Tinh véi tiét dién dudi cua dam - Tinh tai gdi C:
Phan mémen ma thép Ag; da chiu 1a :
M; = 0,9R hyAg; = 0,9 X 28 X 10* X 0,665 X 30,17 x 10~* = 505,59kNm
Momen thyc té ma dam mong phai chiu 1a:
M, = 528,54 — 505,59 = 22,95kNm

M. 22,95x103
RpbhZ ~ 11,5x106x0,27x0,652

§=05(1+1-2a,)=05(1+/1-2x%0,17) = 0,99

M, 22,95%x10%
t=—c = = 1,44cm?2
Rs€h,  2800X%0,99X65

=>q,, = = 0,017 < az = 0,429

Vay chon 2¢16; c6 As =4,02cm2
- Kiém tra ham lwong cét thép
Voi: pmin = 0,05%
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tt
Atts 4,02
=—X100% = —=
H bhg /0 27X65

X 100% = 0,058% > win = 0,05%

Vay dam bao ham luong cbt thép cho dam.
- Tinh tai gdi B:

Ta thdy mo men tai g6i B nhé hon gdi C ta chon dién tich cot thép giéng nhu gdi C
la: 2616

- Tinh véi tiét dién trén cia dam:
Vé6i b=0,5(bg +b) =0,5(0,27 +3) = 1,635m

My, 303,15 x 103
" R,bh? 11,5 x 10° x 1,635 X 0,652

£§=05(1+1-2a,)=05(1+.1-2x0,038)=0,981

tt _ Mpp  303,15x10*
§ Rséh,  2800X0,981x65

. = 0,038 < ap = 0,429

= 16,98cm?2

Tachon 3928 co As=18,47cm2

Véi chiéu cao hy = 70cm ta dat 2 thanh cdt thép doc cau tao 216 dit tai vj tri
h, /2 @& 6n dinh cét chiu luc trong qua trinh thi cong.

*Tinh todn cét dai
Luc cat 16n nhat tai hai gbi C:  Qmax = 960,54 kN
Tinh c6t dai :

~ Kiém tra theo diéu kién: Q < 0,3¢,,1¢p1Rpbhy
- Trong do: Q la luc cit, Qmax = 940,54kN

Gia thiét chon dai theo cu tao: ¢6 , s6 nhanh 2 h,, = 2
Voi b=0,5(b; +b) =0,5(0,27 4+ 3) = 1,635m

h 700
Sct = §= T= 233mm

ow1 =1+ 5ap, <1,3

E, 21x10*
a=—=———-=78
E, 27x103
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Ay 2%x283
~ bs,, 1635 x 233

=>@, =1+ 5au, =1+5%x78x0,00015=1,0059 < 1,3
¢,y =1—BR, =1-0,01x11,5= 0,885

Q = 960,54kN < 0,3¢,,0,,1R,bhy = 0,3 X 0,885 X 1,0059 x 11500 X
1,635 x 0,65 = 3263,99kN

™. = 0,00015

= khong can thay doi tiét dién va cip d6 bén cua bé tong.
- Kiém tra diéu kién chéng cat
Q < ¢p3(1+ @ + @,)Rpbhy
Trong d6: ¢p3 = 0,6 ( b€ tong nang)
or =10
Pn =0
= Q =960,54 > 0,6x900x1,635x0,65 = 573,89 kN

Vay can phai tinh ¢t dai.

14@ r+@,,) Ry b h2
+ Tinh: S, = Ppa(1+¢f Qfﬂn) pebhy
Vi Pps = 1,5
1,5(1+040)x900x%1,635%0,652
=5, = L50*0t0 =0,971m = 971mm

960,54

+ Tinh Stt theo cong thuc sau:

®p2(1+ @5 + @ )Ryebh§
QZ
=4x175% 103 x 2 x 0,283 X

Stt = 4Rgy Ny

2(14 0+ 0) X 900 X 1,635 X 0,652
960,542

= 533,9mm

>

- Chon: S < 3 = 233mm khi h > 450

500mm

Spt = Smmax = 971mm
Slft = 534mm
See = 233mm

Vay chon cbt dai $6 a200 bb tri cho dam dé mong.
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PHAN I11
THI CONG
(45%)

NHIEM VU:

1. LAP BIEN PHAP THI CONG PHAN NGAM
-DAO PAT HO MONG, BE TONG LOT MONG
-MONG - GIANG
- LAP PAT MONG, TON NEN
2. LAP BIEN PHAP THI CONG PHAN THAN
3. TO CHUC THI CONG CONG TRINH

- LAP TONG TIEN PO

- LAP TONG MAT BANG
4. PHAN BAN VE
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CHUONG 1. PANH GIA PAC PIEM CONG TRIiNH, THI CONG
1.1. Giéi thiéu cong trinh
Téncong trinh  : TRUONG TIEU HOC DOAN KET
Dja diém xay dung : Phuong Hai Thanh — Bong Héi — Quang Binh

1.1.1. Pic diém Kién tric
Loai cong trinh : Cong trinh Dan dung
Sétangcao  : 06 tang nha
S6 tang ham  : khong c6 tang ham

- Chiéu dai cong trinh 64,42m, chiéu cao cong trinh 24,28m
- Chiéu cao tang dién hinh 3,7m
- Dién tich mat bang 649,85m2
- Céc san phong hoc duoc bd tri ¢6 mat bang gidng nhau
- Cong trinh chi st dung cau thang b phuc cho giao thong theo phuong ding
1.1.2. Pic diém két cau
+ Bé€ tong moéng, cot dam, san, cau thang B20
+ Két cau phan than
Toan bd cong trinh 1a mat khoi théng nhat vai hé cot, dim san bé tong dd toan
khdi do tai chd.
Cot : 220 x 500 (mm)

220 x 220 (mm)

220 x 400 (mm)
Dam : 220 x 600 (mm)

220 x 300 (mm)
San : 100 (mm)
+ Két cAu mong
Két cau mong nong trén nén thién nhién, dai mong cao 0,7m dit trén 16p bé tong
16t day 0,1 m. Dé dai dit ¢ d6 sau 2,2m so vai ¢t £0.000
Cong trinh t6ng cong 38 mong, duoc chia thanh 4 loai:

Mong M1 gém 16 mong co kich thudc: 2,6x3 m
Moéng M2 gém 16 mong co kich thudc: 3x3,6 m
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hdéngh&3g6n121néngcé]dchthudc:L2X1A4ﬂ
Moéng M1*gbém 2 méng co kich thuéc: 2,0x3 m
Mong M2*g6m 2 méng ¢ kich thudc: 2,0x3,6 m
1.1.3. Pic diém dia hinh, dia chat thiy vin
a. Ddc diém dia hinh

Theo bao céo khao sat dia chat, khu dét xay dung tuong ddi bang phang, mat
bang rong rdi, cong trinh dugc xay dung gan duong quéc 16 nén thuan tién di lai,
van chuyeén vat tu, trang thiét bi vao xay dung céng trinh, tuy nhién cong trinh xay
dung trén dia ban tip trung dan cu di lai vao cac gid cao diém nén thuong xay ra
Un tac giao thong va bi han ché vé thoi gian ra vao cong trinh.

b. Pdc diém dia chdt thiy van

Theo bao cdo khao sat dia chat, tir trén xudng dudi gom cic 19p dat co chiéu day
it thay doi trong pham vi mat bang xay dung. Thoi tiét thi tuong doi on dinh c6 hai
mua nang va mia mua rd rét,mua nhiéu vao cic thang 8 dén thang 10, nang néng
vao cac thang 5 dén thang 8 thoi tiét thuan loi cho thi cong.

Két lugn:

Qua khao sat hién trang cua khu dat xay dung, tim hiéu diéu kién giao thong va
co sO ha téng, dia chat thuy van, cac diéu kién an ninh, xa hoi cua khu vuc (dac
biét 1a cac yéu cau vé dam bao an toan vé sinh méi trudng, trat ty an ninh cho viéc
hoat dong binh thuong cua cac cong trinh lan céan, dan cu...). C6 nhiing thuan loi
va kho khéan nhu sau:

*Thudn lgi

+ Cong trinh gan 2 truc dudng giao thong thuan tién cho cong tac van chuyén vat
tu, liéu cling nhu phé thai ra vao cong truong.

+ Cong trinh ¢6 mat bang rong rai, ¢6 thé b tri cac hé théng van phong, nha kho,
bai gia cong vat lieu, tap két vat lidu va van chuyén phé thai.

+ Str dung hé théng thu thoat nudc thai va nudc mat co san. Trong qua trinh thi
cong co thé thi cong bd sung hé thong cong, ranh thu nudc, hd ga trong cong
truong, thu nudc trude khi bom thoat ra hé thong thoat nudc thai chung cua dia

phuong.
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+ Cong trinh xay dung trén dia ban c6 thoi tiét twong dbi 6n dinh

+ Heé thong thong tin lién lac, dién ludi dam bao, két ndi hé thdng dién thanh phd
*Kho khan

+ Cong trinh duoc thi cong trén dia ban thudng cd Un tic gidng thong, dai ban tap
trung dan cu nén thoi gian ra vao cong trudng cua xe phuc vu thi céng bi han ché

+ Cong trinh c6 yéu cau ky thuat twong ddi cao, doi hoi phai to chirc tinh toan, lya

chon giai phap thi cong toi wu, huy dong ngudn luc cao nhat dé thi cong cong trinh
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CHUONG 2. BIEN PHAP THI CONG PHAN NGAM

2.1. Lap bién phap thi cong dao dat ho mong

2.1.1. Cong tac chuan bi

a. Lwa chon bién phap thi cong

Khi thi cong dao dat co ba phuwong an

+ Phuong an dao hoan toan bang thi cong

Thi cong dat bang phuong phap thu cong 1a phuwong phap truyén thong, duoc ap
dung cho nhitng cong trinh nho, khéi luong dao dip it. Dung cu dung dé 1am dat 1a
cubc, xéng, mai...dé van chuyén dit ding quang ganh, xe cit kit mot banh, xe
goong...

Néu thi cong theo phuong phap dao thi cong thi tuy c6 vu diém la dé to chuc theo
day chuyén, nhung voi khéi luong dat dao 16n thi sé luong nhan cong ciing phai
I6n mai dam bao rat ngan thoi gian thi cong, do vay néu to chic

khong khéo thi rat kho khan gay trd ngai cho cic bén lién quan din dén nang suat
lao d6ng giam, khong dam bao kip tién do va khong co gidi hoa.

+ Phuong an dao hoan toan bang may

Thi cong bang may véi uu diém ndi bat 1a rat ngan thoi gian thi cong, dam bao k§
thuat. Tuy nhién viéc sir dung may dao hd moéng tdi cao trinh thiét ké thi khong
nén vi thtr nhat néu sir dung may dé dao dén cao trinh thiét ké s& 1am pha v két
cau 16p dat d6 1am giam kha ning chiu tai cta dat nén, thir hai sir dung may dao
kho tao dugc do bing phéng dé thi cong dai mong. Vi vay can phai bét lai mot
phan dat dé dao bang thu cong. Viéc dao bang thi cong dén cao trinh ¢é mong s&
duoc thuc hién dé dang va triét dé hon khi dung may.

+ Phuong an két hop giita thu cong va co gidi

Tt nhitng phan tich trén ta lya chon phuong an két hop giita co gi6i va thii cong.

b. Céng tdc chudn bj trieée khi thi cong

- Giai phong mit bang, tiéu nudc bé mit va nuéc ngam, 1lam dudng tam, dau ndi
dién, dinh vi dyng khudn cong trinh; dé tao diéu kién thuan loi cho cong tac thi
cong dat

- Tap két may moc, nhan luc
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- C4c cong tac an toan, an ninh

2.1.2. Cong tac thi cong dao dat

a. Tinh khoi lwong ddt dao

- Can ctr vao phuong an thi cong

- Can ¢ vao kich thudc dai, dam giang méng

- Can ctr vao mat bang cong trinh

Ta lya chon phuong 4n co gidi va thil cong dé tién hanh dao dat dé tién hanh lam

moéng cho cong trinh.

Do dai chon sau -2,2m so vai ¢dt £0.00 va -1,6m so véi cét ty nhién, cong thém

|6p bétong 16t mong day 10cm thi chiéu sdu hé mong can dao 1a 1,6+0,1=1,7m (ké

ca lop bétong 16t) so vai cbt ty nhién. Do muc nudc ngam & dudi mic day hd dao

do d6 khong can c6 bién phap hut nude dé thi cong hd méng. Theo phuong an nay

s& giam duoc tdi da thoi gian thi cong va tao diéu kién cho phuong tién thuan loi di

lai khi thi cong.

Hdao may = 1,5m ; Hdao thu cong = 0,2m

1
Ti
. Day W o
TT Lép dat lé Cap dat
(m) (%) -
do doc(i)

1 bat lap 0,6
2 Cat hat min 7.5 - 1:0,5 1
3

Cat hat tho 7.5 - 1:0,5 1
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N4

ENEERNIY

Trong d6: B- chiéu rong tir mép trén miéng dén mép day hé dao .
H- chiéu sau hd can dao H=1,7m
— B>H*0,5=1,7*%0,5=0,85m
Pé thuan tién cho thi cong bétdng dai va bo tri cac ranh thu nude kich thudc day
hé dao can mé rong ra mdi bén mot doan 0,5m tinh tir mép bétong 16t.
Thé tich dao mong duoc tinh theo cong thic:

V= HIB*[ a*b+c*d+(a+c)*(b+d) ]

Trong d6: H- chiéu sau khdi dao
a, b- chiéu dai, chiéu rong day hé dao
¢, d- chiéu dai, chiéu rong miéng hé dao

Bang khoi luwgng dao dit baing may

Mong h(m) a(m) b(m) c(m) d(m) S(m2)
1 1,7 3,7 59,22 54 60,92 465,05
2 1,7 4,7 59,22 6,4 60,92 567,17

3(Hbh) 1,5 2,71 4,41

GM?2 0,5 0,85 1,22 1,35 1,72 14,741

Tong | 1051,4
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U
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62050

DAO MAY

TETVITTT TR

TT

\_DAO THUCENG

74 1200 /
12650

TTTITT]T

i) 60650 L

|

12500
N A A P P

L Kb bbb bbb b L W S MAT CAT 1-1
1|
| 62050 L

b. Huong thi cong
Tb chirc dao theo 2 phuong tir truc 18 —>1 va truc D—B

c. Luwa chon thiét b thi céng dao dat bang mdy

DAO MAY

" DADTHUCONG T

\.75|. 60650
l T

60680

WET CAT 2-2

1250

150]

May dao dat dugc chon sao cho dam bao két hop hai hoa gitra dic diém su dung

mAay v6i cic yéu t co ban cua cong trinh nhu sau:
- Cap dat dao, muc nudc ngam

- Hinh dang kich thudc, chiéu sau hd dao

- Piéu kién chuyén cho, chudng ngai vat

- Khéi luong dat dao va thoi gian thi cong. ..

— Duya vao nguyén tic d6 ta chon may dao 1a may dao gau nghich (mét gau), dan

dong thuy luc, nhan hieu KOMATSU PC120-6EO, c6 cac thong sb k¥ thuat sau:

a0

KOWATSU Pe120 | |
B

@

]

[ aﬁhzéj
%E%i%ﬁ%i%ﬁ%i%g%%%g%é%%%i%i\WWW\
#ﬁ
#

-0.600

W
R

-1.500

T
o

TR ERT KT KE KTKS
) Trong
q R Hdo tck h a b

Nhan hiéu lwong may

(m3) | (m) (m) (s) | (m) | (m) | (m)

(T)

KOMATSU 7,59

0,5 8,29 6,17 11,75 12 2,715 2,46
PC120-6EO 5
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Ning suit may dao dugc tinh theo cong thicc: N = g % Nk Kig
t

Trong dé: q - dung tich gau, q=0,5m3

K, - hé sb day gau, phu thudc vao loai gau, cip d6 am cua dat. Vi
gau nghich, dat 1ap thudc dat cap 1 ta c6 K;=1,1+1,2 lay K, =1,1

K, - hé sd toi cua dat K, =1,1+1,5 lay K, =1,1

K., - hé s6 st dung thoi gian K., = 0,8

Nei - s6 chu ky xiic trong mot gis (3600 gidy) Neg = = (h™1)
ck

Véi:

T¢x - thoi gian caa mot chu ky: Tey = ter KyeKquay ()

ter - thoi gian cua mot chu ky khi goc quay @gy,4,,= 900, dat d6 1én xe, ta co:
tex =12(s)

K, =1,1- trudng hop d6 truc tiép 1én thung xe.

Kquay =1,3 lay véi goc quay Pquay = 900

Tee =12 X 1,1 X 1,3 = 17,16(5) > Ngie = == 209,79(n"*)

Ning suat may dao:

N =0,5x1,1/1,13 x 209,79 x 0,8 = 83,916 (m3/h)
Ning suat may dao trong mot ca:

Nca = 83,916 x 8 =671,3 m3
S6 ca may can thiét:

n=1051,4/671,3 =1,7 (ca)
Vay chon 2(ca) bao gdm 1 may dao lién tuc trong 2 ca
d. Chon mdy vdn chuyén dat
Vdat d6 = Vnguyén tho x k = 1051,4 x 1,1=1156,54 m3.
(k = 1,1 hé sé toi cuia dat)
+ Chon 6 t6 van chuyén dat

Quang duong van chuyén trung binh: L =5 Km

t t+L+t +L+t
= v, d v, ch
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Trong do:

t,- Thoi gian chd d6 dat day thung. may dao da chon co ning suat N = 81,81
m3/h. Chon xe van chuyén 13 TK 20 GD-Nissan. Dung tich thung 13 5 m3, dé d6
dat day thung xe (gia st dat chi 6 dugc 80% thé tich thung) la:

0,8%5
tb =
81,81

Van tdc xe lac di va luc quay vé: V;= 30 (km/h), V, = 35 (km/h)

X 60 = 2,93(phut)

Thoi gian d6 dat va cho, tranh xe 1a: tg =2 (phut) ; t., =3 (phut) .
T =2,93+5/30 x 60+2+5/35 x 60+3=26,5 (phut)

T—t,
t

S6 chuyén xe trong mot ca; m = m = = % X 60 = 18,1(chuyén)

X X - X ~ Vv 1156,54
S6 xe can thiét trongmotca: n =n = qin‘: == =128 (xe)

Nhu vay khi dao dat mong bang phai can 13 xe van chuyén
e. Chon dung cu ddo dat thii cong
Pat can dao 1a dat cdp 1 nén lua chon xéng, xe cai tién, xe rua dé dao va van
chuyén dat.
f. S6 nhém cong nhan sira méng thii cong
Chon 2 d6i cong nhan, mdi d6i 10 ngudi dé thi cong sira hé méong.
*Thiét ké tuyén di chuyén khi thi cong dat bang may dao va dé dat

Ta d4 chon may dao gau nghich, 14 loai may di chuyén giat 1ui vé phia sau. Tai
mdi vi tri ddo may dao xubng dén cbt di dinh, xe chuyén dat cho san bén canh, cir
mdi lan day gau thi may dao quay sang d6 ludn dat 1én xe van chuyén. Chu ky 1am
viéc ciia may dao va 6td van chuyén hd trg 13n nhau tranh lang phi thoi gian cac
may phai cho nhau.

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

So d6 t6 chure thi cong dao dat mong:

Do viéc sir dung lai dat dao dé 1ap hé mong nén dit dao 1én phai duoc tap két
xung quanh hé moéng dao sao cho vira dam bao an toan vira thuan tién trong thi
cong va giam tbi da viéc trung chuyén dit khong can thiét nhim lam giam gia

thanh thi cong cta cong trinh. Tuy nhién lwong dat can Iap caa ta khong nhiéu nén
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c6 thé két hop chuyén dat dén noi quy dinh luon. Sau khi dao xong hd méng bang

thu cong va stra lai hé mong cho bang phang, dung cao trinh thiét ké, dong thoi thi

cong 10p bétong 16t méng, sau khi chuan bi xong hé mong thi bat dau thi cong dai.

2.2. Cong tac thi cong bé tong 16t mong

Pé ¢am bao vé sinh mdi trudng va my quan khu vyuc xay dung nén khi to chuc thi

cong dao dat ta phai tinh toan khéi luong dao, dip dé biét luong dat thira, thiéu

phai van chuyén di noi khac hay chuyén vé dé dap.

Bang 1: Bé tong dai mong

Tén | S6 a b h Ve
dai | lwgng m m m m3
M1 16 2,3 2,7 0,7 42,816
M2 16 2,3 3,7 0,7 68,8
M1* 2 2 2,7 0,7 4,5872
M2* 2 2 3,7 0,7 7,288
M3 2 1,2 1,4 0,7 | 1,46448
Tong | 124,9557
Bdng 2: Bé téng giang mong
Tén | So
giang | lwong b h L Ve
m m m m3
GM1 45 0,22 0,5 3,33 16,4835
GM2 18 0,22 0,5 5,75 11,385
GM3 18 0,22 0,5 1,53 3,0294
GM4 2 0,22 0,5 2,23 0,4906
GM5 4 0,22 0,5 3,95 1,738
Tong 33,1265

SVTH: NGUYEN THI VIET MY - LOP XD1801D

Page 110



Bdng 3: Bé tong lot dai mong

Bé
tong
16t So
dai | lwong a b h Ve
m m m m3
M1 16 2,5 2,9 0,1 11,6
M2 16 2,5 3,9 0,1 15,6
M1* 2 2,2 2,9 0,1 | 1,276
M2* 2 2,2 3,9 0,1 | 1,716
M3 2 1,4 1,6 0,1 | 0,448
Téng 30,64
Bdng 4: Bé téng I6t giang mong
Bé
tong
16t So
dai | lwong b h L Ve
m m m m3
GM1 45 0,24 0,1 3,33 |3,5964
GM2 18 0,24 0,1 575 | 2,484
GM3 18 0,24 0,1 1,53 | 0,661
GM4 2 0,24 0,1 2,23 | 0,107
GM5 4 0,24 0,1 3,95 [0,3792
Tong | 7,2276
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Bang 5: Bé téng co cot

Bétong co6 | SO
cot lwgng h a b Vi
CC1 28 1,5 0,27 | 0,55 | 6,237
CC2 16 1,5 0,27 | 0,27 | 1,7496
CC3 2 1,5 0,27 | 0,55 |0,4455
CC4 2 1,5 0,27 | 0,27 |0,2187
Tong | 8,6508

Ve = 124,9557+33,1265+30,64+7,2276+8,65= 204,6(m3)

+ Tinh todn khéi heong dat dp dén cét t nhién

Khéi luong dat lap mong

Visp= (Vaao — Vbe -).1,1= (1051,4 — 204,6).1,1 = 931,5 (m3)

Lép dit mong dugc chia lam 2 dot

Lap dat dot 1: lap dat tir day ho dao dén mat day giang mong, khdi luong dao dat
g véi chiéu cao tir day hd dao dén day mong:

Lap dat dot 2 : lap dat tir mat giang moéng dén cos ty nhién

+ Yéu cau ky thudt khi thi céng ldp dat

Chét lugng caa dat nén anh hudng truc tiép dén cong trinh xay dung trén n6 do
vay dé dam bao chét lugng cong trinh ta phai tién hanh lap dat theo diing cac yéu
cau k¥ thuat.

Khi thi cong dap dat phai dam bao dat nén c6 d6 am trong pham vi khong ché. Néu
dat kho thi tudi thém nudc, dat qua udt thi phai ¢ bién phap giam do am, dé dat
nén dugc dam chat, dam bao theo thiét ké .Voi dat dap hd mong, néu st dung dat
dao thi phai dam bao chat luong. D6 dat va san déu thanh ting 16p. Trai toi dau thi
dam ngay téi d6. Khong nén rai 16p dat ddm qua mong nhu vay s& lam pha huy cau
trac dat. Trong mdi l6p dat trai,khong nén s dung nhiéu loai dat. Nén lap dat déu
nhau thanh ting 16p. Khong nén 1ap tir mot phia sé gay ra luc dap d6i voi cong

trinh.
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+ Bién phdp thi céng lap dat

Str dung nhan cong va nhirng dung cu thu cong nhu may dam coc Mikasa -4PS,
chia thanh hai dot.

Dot 1: Sau khi thao d& van khudn dai moéng, sau khi thi cong xong cb cot

Dot 2: Sau khi thi cong xong giang mong.

V61 bién phap nhu sau:

L4y ting 16p dat xuéng, dam chat 16p nay réi moi tién hanh lap 16p dat khéc.
Tién hanh 1ap dat theo day chuyén.Mdi I6p dat lap khong qua 25 cm ta tién hanh
dam.

+ Cdc sw Co thuwong gdp khi thi cong dat

Pang dao dat, gap troi mua lam cho dat b sut 16 xuéng day méng. Khi tanh mua
nhanh chong 1ay hét chd dat sap xudng, luc vét dat sap 1o can chira lai 15cm day hd
dao so voi cét thiét ké. Khi boc bo I16p dat chira lai nay (bang thi cong) dén dau
phai tién hanh 1am 16p 16t mong bang bé tong gach v& ngay dén do.

Can tiéu nudc bé mat dé khi gap mua nude khong chay tir mat xudng hé dao. Lam
rinh & mép ao ddo dé thu nuéc, phai cé rinh quanh coéng trinh dé tranh nudc trén
bé mat chay xubng hé dao.

2.3. L4p bién phap thi cong bé tong dai — giang méng

2.3.1. Céng tac chuan bi

a. Luwa chon bién phdp thi céng béténg mong, giang méng

Hién nay dang ton tai ba dang chinh vé thi cong bétong:

- Thi cong bétong thu cong hoan toan

- Thi cong bétong ban co gidi

- Thi cong bétong co gidi

Thi c6ng bétong thii cong hodn toan: ddi v6i cong trinh it quan trong, yéu cau chat
luong khong cao, cong trinh khong c6 diéu kién str dung tron bétong bang may, chi
dung khi khéi luong bétong nho.

Thi c6ng béténg bdn co gidi: tron tai cong trinh va do thi cong. Bé tong dugc van
chuyén téi noi d6 bang xe cat kit va xe cai tién..., bién phap thi cong dugc dung

pho bién hién nay ddi voi cong trinh c6 khdi lugng bétong nho. Phuong phap thi
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cong nay co gia thanh ré hon bétong thuong pham. Nhung ddi voi cong trinh c6
khbi luong bétong 16n, yéu cau vé tién do thi cong nhanh thi bién phap thi cong
nay lai 1 yéu diém. Bétong thuong pham dang dugc nhidu don vi sir dung. Bétong
thuong phadm c6 nhiéu vu diém trong khau bao dam chit luong va thi cong thuan
loi. Bétong thuong pham két hop voi may bom bétong 1a mot t6 hop rat hiéu qua.
V& mit chét lugng thi kha 6n dinh. Hién nay trén khu vuc thi cong cong trinh da co
nhiéu noi cung cip bétong thwong pham véi s6 luong ngdy cang 16n 1én dén
1000m3. Mit khéc khéi luong bétdong mong va gidng mong kha 16n.

=>Tur nhitng phan tich trén dé dam bao thi cong dung tién d6 ciing nhu chét luong
két cAu cong trinh va co gidi héa trong thi cong ta chon phwong 4n thi cong bé

tong ban co gidi.

LAP DAT BOT 2 [ DAT TON NEN
+0.000 [[1
_ (SR S SO S S —— D AN R T
0450, { ST <t B DO BT DOT 2
8T w5 ‘ T
I A\ /DO BT DOT 1 B0 BT DOT 1
8 %;\\ - S B // SR R S
-1.850 e %)&L [ AN [ FRE =r

T T T e ] -
?%?&%%%%%%

|
| 700 ]300] 1000 lzoo l

Al i) + :

PHAN DOT THI CONG BE TONG MONG
b. Céng tac chudn bi truede khi thi cong

LAP DAT DOT 1

- Trude thi cong phan mong, ngudi thi cong phai xac dinh dy dua toa do cua ting
hang muc cong trinh. Bén canh d6 phai ghi r6 cach xac dinh Iudi 6 toa dg, dua vao
cac mbc dan xuat cach chuyén mdc vao dia diém xay dung.

- Trai lu6i 6 trén ban vé thanh ludi 6 trén mat hién trudng va toa do ciia goc nha dé
gidc mong. Cha y dén su mé rong do dao doc mai dat.

- Khi gidc mong can ding nhiing coc gd dong sau cach mép dao 2m. Trén céc coC,
dong miéng 9o c6 chiéu day 20mm, rong 150mm, dai hon kich thuéc méng phai

dao 400mm. Pong dinh ghi d4u truc cia mong va hai mép méng; sau d6 dong 2
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dinh vao hai mép dao da ké dén mai déc. Dung cu nay c6 tén 1a ngwa danh dau truc
mong.
- Cang day thép (d=1mm) nbi cac dudng mép dao. LAy voi bot ric 1én day thép
cang mép méng nay lam cir dao.
- Phan dao bang may ciing l1ay voi bot danh dau vi tri ddo.
-Thao tac tron bétdong bang mdy tron qua 18 trén cong trudng:
Trudc tién cho may chay khong tai voi 1 lit nude va mot it cbt lieu mot vai vong
rdi do cot liéu vao tron déu, sau do do nude vao tron déu dén khi dat duge do déo.
Kinh nghiém tron bé tong cho thay ring dé c6 mot mé tron bé tong dat dugc nhitng
tiéu chuan can thiét thuong cho may quay khoang 20 vong. Néu sé vong it hon
thuong bé tong khong déu. Néu quay nhiéu vong hon thi cudng d6 va ning suat
may s& giam. Bé tong dé bi phan tang.
Khi tron bé tong & hién truong phai luu ¥: Néu dung cat am thi phai lay luong cat
tang 1én. Néu do am cua cat ting 5% thi khéi luong cat can ting 25+30% va luong
nudc phai giam di.
Ctr sau 2 gio 1am viée thi cho cét liéu 16n vao quay khoang 5 phut roi méi cho cat,
ximang, nudc vao sau Nham lam sach vira bétong bam ¢ thanh thung tron.
c. Thi ¢éng bé téng 16t dai mong, giang méng

- Tién hanh don vé sinh sach hd dao dé thi cong béténg 16t mong.

- Dung Gabari tam dinh vi truc mong, ¢t cao d6 bang may kinh vi va may thay
binh. Tir d6 cang day, tha doi dong coc sit 10 dinh vi tim mong.

- Bétong 16t mong, giang moéng cudng do thap nén dugce d6 thu cong.

- Can cr vao tinh chat cong viée va tién d6 thi cong cong trinh cling nhu luong

bétong can tron, ta chon may tron qua 1&, ma hiéu SB -30V cé cac thong sb sau:

Thé tich thing| Thé tich xuat | N quay thung | Thoi gian tron
M3 higu tron (lit) ligu(lit) (vong/phiit) gidy)
SB -30V 250 165 20 60

Ning suat may tron qua 18: N = Vi icn X k1 X kp X 1

Trong d6: Vigu icn = V X | = 165(1) = 0,165(m?3)
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k, = 0,7 - hé s6 thanh phan cua bé tong.

k, = 0,8 - hé s sir dung may tron theo thoi gian.
3600

n= - mé tron trong mot gio.
Tck

Tek = tasvao T teron T tas rq= 20+60+20 = 100(s)

3600 0
> n= m = 36 (me/glo)

taspao = 20(S) — thoi gian d6 vat liéu vao thung;
teron = 60(S) — thoi gian tron bé tong;
tasrq = 20(S) — thoi gian db bé tong ra.
= N =0,165*0,7*0,8 x 36 = 3,3264(m3/h)
Trong mot ca may s€ tron duoc la:
V1.=8N =8 x 3,3264 = 26,61(m3/h)

S0 ca may can dung dé tron hét lugng bé tong 16t mong, giang mong 1a :
Vpe _ 30,64+7,2276
Vi 26,61

t = = 1,42 (ca)

Thi cong bétdng 16t:

- Dung xe ct kit d6n bé tong chay qua voi voi va di chuyén dén noi do.

- B6 tri cong nhan dé cao bé tong, san phang va dam. Tién hanh tron va van
chuyén bé tong t&i vi tri mong thi cong, d6 bé tong xudng mang d6 (van chuyén bé
tong bang xe cut kit). P bé tong dugc thuc hién tir xa vé gan tir trai qua phai.
2.3.2. Cong tac cdt pha dai méng, giing mong

a. Cot pha dai méng

*_yra chon cot pha mong

Hién nay trén thuc té co sir dung cac loai hinh cot pha sau:

- Cot pha 1am tir gd xé

- Cét pha gb dan, gb van ép

- Cot pha kim loai

- Cbt pha bétong cbt thép

- Cét pha gd thép két hop

- Cbt pha lam tir chét déo

- Cét pha cao su
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Chon dung cét pha go.

Uu diém: C6 tinh “van niang”, duoc lap ghép cho moi dbi tuong két cau nhu
moéng khéi 16n, san, dam, cot, bé... Trong luong cac tim nho, thich hop cho viéc
van chuyén, cau lip, thao bang thu céng d& dang, hé sé luan chuyén 16n do d6
giam duoc chi phi c6p pha sau mot thoi gian str dung, an toan cho cong trinh thi
cong.

Nhurge diém: Von dau tu ban dau kha lon.

Dya vao uu diém cua loai cdp pha nay va quy md cong trinh cua ta chon sir dung
cdp pha g6 cho phan méng 14 hop 1y nhat vira kinh té, vira an toan va nhanh chéng.
Dung gb nhém V co: [6] = 150(kG/cm?); v = 600(kG/m?); E = 1,1.105(kG/cm?).
*Tinh cot pha dai méng

Ta tinh toan cho tim van khuén thanh mong c6 d6 rong 0,3m.

So d6 tinh: Dam lién tyc nhiéu nhip nhan cic swon ngang lam gbi tua.

s-én ngangvk t hbp

o)
=

o

=}

[¢]
0
=
8
=}

| ;

s- ®3 tYhh vk ®uimang
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Tai trong tac dung:

STT | Tai trong Cong thirc n | gq°daN/m?) | g"(daN/m?)

) . | qf¢ =yH = 2500

1 | Ap luc bétong do 1,3 1750 2275

x 0,7

Tai trong do d6

2 . g€ = 400 1,3 400 520
bétong bang bom
Tai trong do dam

3 gt = 200 1,3 200 260
bétong

4 | Tong taitrong g = q, + max(qy; qs) 2150 2795

+ Tinh toan theo diéu kién kha nang chiu luc

Tai trong tinh toan, tiéu chuan tac dung 1én 1 tAm van khuon 1a:

q," =q".b=2795.0,3=838,5daN / m= 8,385daN / cm

g, =q°.b=2150.0,3= 645daN / m= 6,45daN / cm

7 A , n . ttxlz
Momen l6n nhat trong van khuén la: M,,,,, = b X sn

<SRXyxW

Trong d6: R - Cudng do6 ciia van khudn gdb R=1500(daN/cm2)

=

¥ = 0,9 - hé s6 diéu kién lam viéc.

W - M6 men khang uon cua van khuon,

10RW
l, < |——
g q

+ Kiém tra theo diéu kién bién dang:

f=tln oy b
"~ 128E) T 400

D¢ vong cho phép: [f]= Lo

400
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Bang tinh toan van khuén mong

STT | gtc n | gtt b |[L |d |E w | R | [Lsn] Isn m | [f] f

1 21.5011.38.385|30|270|2.5|110000 | 31.3|39.06 | 150 | 70.9317 |10 3 |0.025|0.0011
2 21.5011.38.385|30|270 | 2.6 110000 | 33.8 | 43.94 | 150 | 73.76897 | 10 3 |0.025|0.0010
3 21.5011.318.385|30|270 | 2.7 110000 | 36.5 | 49.21 | 150 | 76.60623 | 10 3 |0.025|0.0009
4 21.5011.38.385|30|270| 2.8 110000 | 39.2 | 54.88 | 150 | 79.4435 | 10 3 |0.025|0.0008
5 21.501.38.385|30|270| 2.9 110000 |42.1|60.97 | 150 | 82.28077 | 10 3 |0.025| 0.0007
6 21.50(1.38.385/30|270(3 | 110000 45 |67.5 |150]|85.11804 |10 3 10.0250.0006
7 21.50|1.38.385|40|270|2.5|110000 | 41.7 | 52.08 | 150 | 81.90487 | 10 3 10.025|0.0010
8 21.5011.318.385|40|270| 2.6 110000 | 45.1 | 58.59 | 150 | 85.18107 | 10 3 |0.025|0.0010
9 21.50|1.38.385|40|270 | 2.7 | 110000 | 48.6 | 65.61 | 150 | 88.45726 | 10 3 |0.025|0.0009
10 |21.50]1.3/8.385(40|270|2.8|11000052.3|73.17|150|91.73346 | 10 3 10.025|0.0008
11 [21.50]1.3|8.385|40|270|2.9|110000 |56.1|81.3 | 150 |95.00965 | 10 3 |0.025| 0.0007
12 |21.50[1.3|8.385/40|270|3 |110000|60 |90 150 | 98.28585 | 10 3 |0.025| 0.0006
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Tathay: f =0,0011 < [ f]10% =0,0025. Vay khoang cach giita cdc suong ngang bang |
,=10(cm) la dam bao.

*Tinh toan swon ngang va khoang cach swon dung
So do tinh

+ So db tinh 12 dam don gian nhan cac suon doc lam géi tua

U
+ So db tinh sudn ngang
Tai trong tinh toan tiéu chuan.
ds =q"“xl, =2795x0,1=279,5daN /m = 2,795daN /cm
q° =q° x|, =2150x0,1=215daN /m = 2,15daN /cm
+ Tinh toéan theo diéu kién chiu lyuc
= Chon suon ngang bang gd kich thugc 5x7cm.

, , . qtt X|2
Momen I6n nhat 6 nhip: M, =5”T5d£[a]xW
Trong d6: [ o, | =120 (daN /cm?)

W :5><72

=40,83(cm®)

W - Momen khang ubn ctia suon ngang.

8.lc, W
Ll ] gn] _ 4083120 0o
o 2,795

Chon 1,=60(cm)

+ Kiém tra theo diéu kién bién dang

0,023<[f]= % = % =0,15(cm)

¢ 50,°L,' __ 521560° _
384EJ)  384.1,1.10°142,92
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5x73

Véi E =1,1.105(kG/cm2); | = =

= 142,92(cm4)

Khoang cach gitra cac suon dung I, = 60(cm) 1a dam bao.

b. Cét pha gidng méng

Ta tinh toan cho tim van khuon thanh giang c6 d6 rong 0,5m.

So d6 tinh: Dam lién tyc nhiéu nhip nhan cac suon ngang lam gbi tua

*Tinh todn cét pha giang mong

+ Tinh van khu6n

Cét pha thanh giang duoc tinh nhu dam don gian nhan thanh nep ngang lam gdi

tua.

+ Tai trong tac dung

Bang tinh toan tai trong tac dung cua cop pha gidng mong

STT | Tén tai trong Cong thirc n | g°daN/m®) | q"(daN/m?)

1 | Aplyc bétong @6 | g =y.H =2500.0,7 | 1,3 1750 2275
Tai trong do d6 .

2 : q,° =400 1,3 400 520
bétong bang bom
Tai trong do dam :

3 q, =200 1,3 200 260
bétong

4 | Tongtaitrong q = q, + max(q, + q3) 2150 2795

+ Tinh toan theo diéu kién kha niang chiu luc
Tai trong tinh toan, ti€u chuén tac dung lén 1 tAm véan khuon 1a:

at =q"xb=2795%0,5=1397,5daN /m=13,975daN /cm
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0, =0°xb=2150x0,5=1075daN /m =10, 75daN /cm

, tt ><|2
Mo men 16n nhat trong van khuén la: M__ = % <RxyxW

Trong d6: R - cudng d6 van khudn gob
»=0,9: hé sb diéu kién lam viéc

W - m6 men khang udn cua van khuon

8xRxWxy
:>|sn:,’T
9

+ Kiém tra theo diéu kién bién dang

5.9 I
f=_79 "0 <« =—s4 (cm
384.EJ [ ] 400( )

tc-|5n4

Tathay: f =0,0084 <[ f10% =0,0037 . Vay khodng céch gifra cdc sudn ngang bang
I, =15(cm) la dam bao.

*Tinh toan swon ngang va khoang cach swon dung
So do tinh

+ So db tinh 12 dam don gian nhan cac suon doc lam géi tua

q
8

+ So d6 tinh sudn ngang
Tai trong tinh toan tiéu chuan.
as =q"xl,, =2795%x0,1=279,5daN /m = 2,795daN /cm
qe =q°xIl, =2150x0,1=215daN /m = 2,15daN /cm
+ Tinh toan theo diéu kién chiu luc

Chon sudn ngang bang gd kich thugc 5x7cm.

, o, . tt |2
Momen I6n nhat & nhip: M __ :qs"%é[a]xw
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Trong do: | o, |=120(daN /cm?)

_5><72

w = 40,83(cm®)

W - Momen khang ubn cta sudn ngang

8.lc, W
L ] gtt] _ 4083120 0o
- 2,795

Chon 1,=60(cm)

+ Kiém tra theo diéu kién bién dang

£ 59,°l," _ 521560
384.E)  384.1,1.10°.142,92

~0,023<[f] =% — L =0,15(cm)

* 73
Vi E=1,1.105(kGlem2): J = 5127

=142,92(cm4)

Khoang cach gitra cac swon dung 1 ,= 60(cm) la dam bao.

Bang dién tich van khuon gb can sir dung

SVTH: NGUYEN THI VIET MY - LOP XD1801D

Mong h(m) a(m) b(m) S(m2)
1 0.3 2.3 2.7 48
2 0.3 2.3 3.7 57.6
3 0.3 1.2 1.4 3.12
1* 0.3 2 2.7 5.64
2* 0.3 2 3.7 6.84
GM1 0.5 0.28 5.75 117.76
GM?2 0.5 0.28 1.53 35.2512
GM4 0.5 0.28 2.23 5.7088
GM5 0.5 0.28 3.95 15.168
CC1 1.5 0.27 0.55 17.92
CC2 1.5 0.27 0.27 11.2
CC3 1.5 0.27 0.55 59.64
CC4 1.5 0.27 0.27 12.9
Tong 396.748
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2.3.3. Tinh toian chon may thi cong bé tong dai — giing

a. Lwa chon may thi cong bé tong

Do khéi lugng bé tong twong doi 16n.

Theo bang tinh toan khéi lugng bé tong dai va giang
Vbt = Vbt dai+Vbt giang = 124,9557+33,1265 = 158,08(m3)

Pé dam bao chit lugng bé tong va tiét kiém thoi gian thi céng, dua vao nhitng

phan tich dac diém chung cua cong trinh va khdi lugng bé tong, ta lya chon

phuong phap mua bé téng thuong pham van chuyén bang 6 t6 va d6 bing bom bé

tong .

- Chon may bom bé tong

Chon may bom bé tong Putzmeister M43 véi cac thong s6 ky thuat sau:

Bom cao Bom ngang Bom siu Dai (xép lai)
(m) (m) (m) (m)
49,1 38,6 29,2 10,7

Thong sb ky thuat bom:

Luru lwong ., Chiéu dai xi Puong kinh xi lanh
Ap suat bom
(m3/h) lanh (mm) (mm)
90 105 1400 230

Tinh s6 gio bom bé tdng mong, giang mong:

Khéi luong bé tong phan mong cong trinh 1a 158,08 m3. Cy ly 1én nhét theo

phuong ngang 1a 58m.

S6 gio may bom can thiét:

158,08

X

Vi 0,4 12 hé sb st dung thoi gian.

Du dinh thi cong trong 4,4h.

- Chon xe van chuyén bé téng

;=439(h)

Chon may van chuyén bétdng thuong pham tir cham tron dén cong trudng nhu sau:

+ M3 hiéu 6t6 KAMAZ - 5511 c6 céc thong sé k¥ thuat
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+ Kich thudc gidi han:

Dai 7,38m; Rong 2,5m; Cao 3,4m.

Dung Cong , Thai gian Trong
_ Dung tich : Tocdd Do cao "
tich Loal ., debé lwgng
Thung Quay do phoi
Thung 0 to _ tong ra bé tong
nwéc thung tron liéu vao
tron (mm/phat ra
(m3) (v/phit) (cm) ,
(m3) ) (tan)
6 KAMAZ5511 0,75 6-14,5 3,62 10 21,85

Hinh 2.1: O t6 van chuyén bé tong

Tinh to4n sé xe tron can thiét dé d6 bé tong: n= Qo (%-{-Tj

Trong d6: n - S6 xe van chuyén

\

V - Thé tich bé tong mdi xe: V = 6m3

L - Poan duong van chuyén: L = 4km

S - Tbc do xe; S = 40km/h

T - Thoi gian gian doan; T =10 phut

Q - Ning suat may bom; Q = 90m3/h, ning suét thyc té may bom khi

bom bétong 12 0,4.90=36 m3/h (trong d6 0,4 1a hé s6 st dung thai gian)

=>n

S6 chuyén xe can thiét dé d6 bé tong mong 1a :

_ %(ijLﬂJ =1,6 => Chon 2 xe d¢ phuc vu cong téc d6 bé tong.

40 60

- Chon mdy dam béténg

Pam dui: Loai dam sir dung U21-75

Pam mat: Loai dam U7

158,08

= 26,35 chuyén
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Céc thong sb ciia ddm duogc cho trong bang sau:

Cic chi s6 Pon vi tinh u21 u7
Thoi gian dam bé tong gidy 30 50
Ban kinh tac dung cm 20 - 35 20 - 30
Chiéu sau 16p dam cm 20 - 40 10 - 30
Nang suat:
Theo dién tich dugc dam m2/gid 20 25
Theo khéi luong bé tong m3/gio 6 -7

b. Bién phdp thi cong dé béténg dai, gidng mong

*Céng tdac chudn bj

- Lam nghiém thu van khuén, cdt thép trude khi d bé tong.

- Nhit sach rac, bui ban trong van khuén.

- Tudi dau 1én van khudn dé chéng dinh gitra van khudn va bé tong.

- Cong tac kiém tra bé tong: Kiém tra d sut cua bé tong va sau khi thi cong, kiém
tra cuong d0 bé tong.

*Ky thudt do bétong

- b6 bé tong dai mong

- Bé tong thuong pham dugc chuyén bang 6té6 chuyén dung, sau d6 thong qua phéu
vao xe bom bé tong dé dua dén tung vi tri mong.

- Sau khi nghiém thu toan bd cong tac van khudn va thép mong thi tién hanh cong
tac d6 bé tong mong.

- Trudc khi bom phai lam t6t cong tac chuan bi gom cac budc: Kiém tra may bom,
duong ong, kiém tra do sut cua bé tong dam bao 14 - 16cm. Tron nudc ximang dé
boi tron duong 6ng. Chuan bi sin sang 3 céng nhan sir dung dam dui truc mém, 2
cong nhan van khuon dé stra chira nhitng hu hong cta van khudn trong khi 6 (néu
co).

+ Thao tac bom chuyén:
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Cho xe chuyén bé tong i vao vi tri, quay tron lai mot s6 vong rdi trat bé tong vao
phéu nap caa bom téi khi cao hon cira hut cua bom tir 15 + 20cm thi bat dau cho
bom lam viéc.

D6 bé tong dai mong ta tién hanh d6 xa trudc gan sau, trude khi do ta can kiém tra
lai tim ¢t cac truc dinh vi Cép pha, lam v€ sinh va tudi nudc cho van khuon, khi
d6 xuéng moéng ¢ phia dudi co6 ngudi san va mdi I6p day tir 25 +30 (cm) ta tién
hanh dam ludn, cong nhin dtng trén san cong tic di chuyén voi bom bang thu
cong dén cac vi tri d6, roi két hop véi dam.

Bé tong da tron trong vong 90 phit phai bom hét.

+ Trinh tu bom:

Tién hanh bom cac mong két hop véi gidng, va c6 moéng.

Bom mét day chuyén 1a 3 méng (bom két hgp dam): mdi lan bom 30 -+ 40cm/16p.
Bom moéng 1 mot lan va chuyén sang bom moéng 2 trong thdi gian nay cho cong
nhan dam & méng 1, cir nhu thé dén hét 3 mong thi bom lai chuyén dén mong 1 dé
bom 16p thir 2.

Trong sudt qué trinh d6 bé tong méng, may bom chi can di chuyén doc theo chiéu
dai cong trinh, voi tay can dai 20m cong thém hé thdng dng mém c6 thé din bé
tong toi Moi moéng trén toan bo mat bang hé dao.

*Kj thudt dam bétong

Khi da d6 duogc I6p bé tong day 30cm ta st dung dam dui dé dam bé tong.

Bé tong mong cua cong trinh 1a khdi I6n nén khi thi cong phai dam bao cac yéu
cau:

- Chia két cau thanh nhiéu khéi d6 theo chiéu cao.

- Bé tong can duoc d6 lién tuc thanh nhiéu l6p co chiéu day bang nhau phu hop
v6i dic trung ciia may dam sir dung theo 1 phuong nhét dinh cho tat ca cac 16p.
Khi didm cht y dung k¥ thuat:

- Khong duoc dadm qué 1au tai 1 vj tri tranh hién twong phén tang. (Thoi gian dam
1 chd < 30s).

- Pam cho dén khi tao vi tri dAm ndi nude xi mang bé miat va khong con ndi bot

khi thi c6 thé ngirng lai.
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L4y chiéu day 16p @6 < 1,25 chiéu dai cua bo phan chan dong. Véi chiéu cao dai
mong 1a 0.7m s& chia 1am 3 16p mdi 16p day 0,3m.
Budc tién cua dam ldy a < 1,5R

R: 12 ban kinh tac dong caa dam.

|15 |

250,250,250 ,250,

- Pam dui phai an sau xudng lop bé tong dudi 5 + 10cm dé lién két hai 16p voi
nhau.
- Khi ddm khong dé chay cham vao cbt thép vi vay dam s& lam rung cbt thép phia
du6i 1am bé tong dd ninh két bi pha hong, Giam luc bam dinh giira ¢t thép va bé
tong.
Khi rat dam ra khoi bé tong phai rat tir tir tranh tao 15 hong trong bé tong.
*Céng tac bao duong bétong dai, giang méng

Ngay khi d6 bé tong xong, phai che pha cho mit bé tong. Khi bé tong dat
5daN/cm2 (tuc 1a sau 2,5 + 5h) bat dau tuéi nudc thuong xuyén giit Am cho bé
tong.
S6 lan tudi nude tuy theo ving khi hau & nude ta. Ban ngay déu phai tudi cho mat
chat phu dugc am, ban dém c6 thé khong can tudi. Tai cac ving c6 gid Lao phai
tudi ca ban dém.

Vén khuén thanh c6 thé d& khi bé tong dat 12daN/cm2, tirc 14 khoang 24h vao
mua hé va 48h vao mua dong. Thoi gian c6 thé van khudn khac xem & phan van
khuon.

*Thao d& c6p pha mong
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- Cop pha thanh mong sau khi d6 bétong 1-3 ngay khi ma béténg dat cudong do
25daN/cm3 thi tién hanh thao d&. Viéc thao dé tién hanh nguoc véi khi lap dung.
D6 bam dinh cua bé tong va van khuon ting theo thoi gian. PSi voi moéng binh
thuong thi sau 1+3 ngay 1a c6 thé thdo d& van khudn duogc rdi. Bai vy khi thi cong
ldp dung van khudn can chu ¥ sir dung chat dau chéng dinh cho van khuén.

- Van khuon duoc thdo d& bang thu cong va tap két vé noi quy dinh, khong 1am
can tro cho cac cong tac tiép theo.

*Thi cong 14p dat hd mong va ton nén

Sau khi thi cong xong bé tong dai va gidng mong ta s& tién hanh 1ip dat hd mong.

- Yéu cau ky thuat dbi voi cong tac lap dat:

Sau khi bé tong dai va ca phan cot tdi ¢t mat nén da duoc thi cong xong thi tién
hanh 14p dat bang thi cong. Khi thi cong dip dat phai dam bao dat nén co do am
trong pham vi khéng ché: dat kho can tudi thém nudc; dat qua w6t can phai co bién
phép giam do am, dé dat nén dugc dam chat, dam bao theo thiét ké.

Vi dat dap hé mong, néu str dung dat dao tan dung thi phai ¢dam bao chét luong.

Khong nén rai 16p dat dam qua mong nhu vay sé& lam pha huy cau trac dat.
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CHUONG 3. BIEN PHAP THI CONG PHAN THAN
3.1. Thiét ké van khuén
3.1.1. Thiét ké van khudn cot

Kich thuéc tinh toan caa mot ting dién hinh (ting 4) 12 220x400mm, chiéu cao

thiét ké van 1a 3100mm. Chon bé day van khuén c¢6t 2,5mm nhu van khudn san.

3.1.2. So @0 tinh toan
Theo canh dai cot xem van khudn cot 1a dAm lién tuc 2 nhip cac géi tura la cac xa

g6 thép hop 50x50mm.
Theo canh ngan cot xem van khuén 1a dim don gian goi twa 1a hai xa gd thép hop.

Céc xa gb dugc tinh nhu dam lién tuc gdi tya 1a cac gong cot.

=
,J:I:L
4 = ALt
|
2 —
8 =
— L P
]
9 —=
]
— 7 -
=
o =
- —
I gt |2g
R — M —
max 10
L=
|
[

3.1.3. Xac dinh tai trong

Tai trong ngang do méi dd (dung phuong phap ¢am trong)
Poe = Vol
Trong d6:  h; — chiéu cao mdi 16p bé téng twoi
Vi d6 bé tong bang may bom nén c6 thé ha thap voi bom trong 1ong 16ng sat khi d6
bé tong do d6 dam bao bé tong khong bi phan tang, chon chiéu cao mdi Iép do bé

tongla 1,5m
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Vi h;=1,5m>R=0,75m chon h;=0,75m

Ap lyc vira bé tong méi do:

pEe = ¥peh1=25 x 0,75=18,75kN/m?

Tai trong chan dong khi dd bé tong vao van khudn:p™ = 4kN/m?
Tong tai trong tac dung:

Tai trong tiéu chuan:q®=18,75.1=18.75kN/m

Tai trong tinh toan: 0"=(1,3.18,75+1,3.4).1=29,58kN/m

3.1.4. Xac dinh kha ning chiu tai trong va bién dang van khudn
a. Theo canh dai cot

- So @6 tinh

+ L L1114 L1 ]
hs -

200 | 200 |

Hinh 3.1: So @6 tinh x3 g cot

- Kiém tra diéu kién vé cuong do

Cong thuc kiém tra: o = % <[s,]

Trong do:

29,58.0,2?

M — momen Ién nhét xuat hién trong van khuon. M =0,12kN.m

W — momen khang udn cua tiét dién van khuon cot.

2 2
W= b'g _10.025 ) 42,104 m?
o 0,12 2 2
Tir d6 ta tinh dugc: 6 =—————-=113553kN/m’ <[c,|=18000kN /m
1,042.10

Vay diéu kién cuong do cua van khudn duoc théa man.

- Theo diéu kién bién dang cua van khuon
Cong thirc kiém tra: f <[f]
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Trong d6: f— dg vong tinh toan cua van khudn

el 18.75.0,2
128.E.l  128.5500000.1,3.10°°

=3,89.10°m

[f] do vong gii han Iy theo TCVN 4453 — 1095 [f]= 1 = %2 _5104p
400 400

Trong d6: E=5500Mpa=5500000kN/m?

_bh® 1.0,025°
12

I =1,3.10°m*

Viy diéu kién do vong cia van khudn duge dam bao
b.Theo kich thuoc gong cot

- So do tinh toan

Hinh 3.2: So dé cdc gong cét

- Tai trong tac dung
q"=29,58.0,2 = 5,92kN/m
q°=18,75.0,2 = 3,75kN/m

- Tinh toan theo diéu kién va cuong do
n Y M
Cong thuc kiém tra: o= W <[o,]

Trong do:

t 2
M — momen 16n nhat xuét hién trong xa gd. M ~ %
W — momen khang uén cua tiét dién xa go (thép hop)

-7
w2l _2.1477.10

5 Y 5,9.10°m®.Tur @6 ta tinh duoc: 1<1.44m =144cm

- Theo diéu kién bién dang cta van khuon

Céng thuc kiem tra: f <[f]
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Trong d6: f— d6 vong tinh toan cua xa gob

el 3,75.1°
128.E.1 128.2,1.10°1,477.10"

=1,14.10"1"m

[f] 46 vong gidi han I4y theo TCVN 4453 — 1995 [f]= 4|30

Trong d6: E=2,1.10°%kN/m?

_bh* 0,05.0,05°—0,046.0,046°
12 12

Tu d6 ta tinh duoc: 1<1,29m =129cm

I =1,477.10"m*

Vay ta chon khoang cach gitra cac gong la 0,65m.

3.2.T6 hop van khudn dam.

Kich thuéc tiét dién dam chinh 220x600mm

- Véan day dam dung 1 tim van khudn phang rong 220(mm)+nep gd
- Van thanh dam dung 2 tAm van khudn phang rong 250va 200(mm)
- Lién két gitra van thanh dam véi van san dung tim gdoc ngoai co kich thudc
(100x150)mm

bac trung hinh hoc cua céc tAm van khuon la:

Tam rong 250x1500mm: J = 20,74 cm4; W = 4,99 cm3

Tam rong 220x1500mm: J = 19,96 cm4; W = 4,9 cm3

Tam rong 200x1500mm: J = 19,38 cm4; W = 4,84 cm3

3.2.1.Tinh toan van khudn day dam

a. Tdi trong tac dung lén van day dam

So d6 tinh 1a dam lién tuc nhiéu nhip nhan cac da ngang lam gdi tya

- Tai trong dé thiét ké hé van khuon duogc lay theo TCVN 4453 — 1995.
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STT | Tén tai trong Cong thirc n | q°(daN/m®) | g"(daN/m?)

1 | Tai ban than cop pha | ¢°=39%kG/m*> | 1,1 39 43
Tai trong ban than e _ h

2 ) T =Tw M g0 1780 2075
BTCT dam =2500x0,7
Tai trong do d6 bé t

3 . g, =400 1,3 400 520
tong bang bom
Tai trong do dam bé .

4 q, =200 1,3 200 260
tong
Tai trong do nguoi

5 0.° =250 1,3 250 325
thi cong

6 Téngtéiuong(1:q1+q2+q3+q4+q5 2639 3423

- Tinh toan cop pha theo kha ning chiu luc
gbtt = qtt.b = 3423.0,22 = 753,06daN/m =7,53 daN/cm
gbtc = qtc.b = 2639.0,22 = 580,5daN/m =5,80 daN/cm

qb Isn < R ,YW
max 10

Trong d6: W =4,3cm3 vi str dung van khuon thép c¢6 b =200cm
v = 0,9 hé s6 diéu kién lam viéc ctia van khudn thép.
10.R.y.W

=
tt
ay

dn —

- Kiém tra theo diéu kién bién dang
tc |4
Sl <) e
128EJ 400
Trong d6: J = 19,96 cm4 (van khuon c6 b =200mm )

E =2,1.106 daN/cm2
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STT | gtc n | gtt | b| L E W J R [Lsn] | lan [f] f
1 26.39 | 1.3 | 7.55 | 22 | 150 | 2100000 | 4.907 | 19.96 | 2100 | 110.8 | 100 | 0.25 | 0.108
2 26.39 | 1.3 | 7.55 | 22 | 150 | 2100000 | 4.907 | 19.96 | 2100 | 110.8 | 90 | 0.225 | 0.070
3 26.39 | 1.3 | 7.55 | 22 | 150 | 2100000 | 4.907 | 19.96 | 2100 | 110.8 | 80 0.2 0.044
4 26.39 | 1.3 | 7.55 | 22 | 150 | 2100000 | 4.907 | 19.96 | 2100 | 110.8 | 70 | 0.175 | 0.025
5 26.39 | 1.3 | 7.55 | 22 | 150 | 2100000 | 4.907 | 19.96 | 2100 | 110.8 | 60 | 0.15 | 0.014
6 26.39 | 1.3 | 7.55 | 22 | 150 | 2100000 | 4.907 | 19.96 | 2100 | 110.8 | 50 | 0.125 | 0.006
7 26.39 | 1.3 | 7.55 | 22 | 150 | 2100000 | 4.907 | 19.96 | 2100 | 110.8 | 40 0.1 | 0.002
Ta thay: f=0,014 cm < [f] = 0,15 cm
Thoa man diéu kién d6 vong nén khoang cach giira cac da ngang d& dam |y, =
60cm la dam bao.
b. Tinh van khuén thanh dam
- So @b tinh 1a dAm lién tuc nhiéu nhip nhan cac nep dimg lam gbi tua.
q
-V S GRS S|
AL A1~ 4
e ] e ] ] |
- Tai trong tinh toan
STT | Tén tai trong Cong thirc n | g°(daN/m?) | g"(daN/m?)
1 | Aplucbétwongds | & ~7*H 13| 1750 2275
=2500x%0,7
Tai trong do d6 bé tc
2 . q, =400 1,3 400 520
tong bang bom
Tai trong do dam bé N
3 ) d, =200 1,3 200 260
tong
4 | Tongtaitrong g = q, + max(q, + q3) 2150 2795

- Tinh toan theo diéu kién kha nang chiu lyuc:
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g, =q" x(h, —h,)=2795% (0,6 —0,1) =1397,5kG / m =13,975daN / cm

tt 2
\Y/ . :MS RxyxW
10

Trong do: R - Cuong d6 cua van khuon kim loai R = 2100 (daN/cm2)
7 =0,9 - hé sb diéu kién lam viéc

W - M6 men khang udn caa van khudn, v6i bé rong tim (20+25)cm ta

co
W =4,99 + 4,9= 9,98 cm3
Tir do — g < \/—mx qunw i
b

Chon Ind = 60 cm

- Kiém tra theo diéu kién bién dang

tc 4
f = 1 qu ><Ind g[f]:ln_d
128 EJ 400

Trong do: q,° =q°x(h, —h,) =2150x% (0,6 —0,1) =1075kG / m =10, 75daN / cm
Véi thép ta co: E =2,1x106 daN/cm2; J = 20,74 + 20,74 = 41,48 cm4

STT |gtc | n |gtt b |[L |E w |J R [Lsn] | lha | [f] f

1 21.5]1.3|13.97 | 25| 150 | 2100000 | 9.98 | 41.48 | 2100 | 116.18 | 100 | 0.25 | 0.096
2 21.5] 1.3 ] 13.97 | 25| 150 | 2100000 | 9.98 | 41.48 | 2100 | 116.18 | 90 | 0.225 | 0.063
3 21.5]1.3|13.97 | 25| 150 | 2100000 | 9.98 | 41.48 | 2100 | 116.18 | 80 | 0.2 | 0.039
4 21.5]1.3|13.97 | 25| 150 | 2100000 | 9.98 | 41.48 | 2100 | 116.18 | 70 | 0.175| 0.023
5 21.5]1.3]13.97 | 25| 150 | 2100000 | 9.98 | 41.48 | 2100 | 116.18 | 60 | 0.15 | 0.012
6 21.5]1.3|13.97 | 25| 150 | 2100000 | 9.98 | 41.48 | 2100 | 116.18 | 50 | 0.125 | 0.006
7 21.5|1.3|13.97| 25| 150 | 2100000 | 9.98 | 41.48 | 2100 | 116.18 | 40 | 0.1 0.002

Ta thay: f=0,012< [f] = 0,15cm, do d6 khoang cach gitta cic nep dung bang
Ind = 60 cm la dam bao.

c. Kiém tra kha ndng chiu luc cia cét chong

Cot chdng xién cbp pha cot st dung cy chéng don

- So dd lam viéc cia cAy chdng xién cho cdp pha cot nhu hinh vé.
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Hinh 3.3: So dd 1am viéc cAy chdng xién

- Tai trong tac dung: Tai trong gié gay ra phan bé déu 1én cot duoc quy Ve tai

tap trung tai nat: 4= NxWoxkxcxh

Trong do:

Wo - gia tri ap luc gi6 1ay theo ban d6 phan ving 4p luc trong TCVN 2737-1995.
V6i dia hinh Khu vuc Dong H6i — Quang Binh 1a ving I1I-B => W, =125kG / m’?

k - hé sé ké dén sy thay d6i ap luc gid theo d6 cao va dang dja hinh. & 6 cao 11 m
hé sb6 k=1,116

¢ - hé s6 khi dong , gi6 day ¢ =+0,8; gio hut ¢=-0,6

n - hé s6 d6 tin cay cua tai trong gido n = 1,2

h - chiéu rong canh d6n gi6 16n nhat caa coth = 0,5 m

Ta co:

a, =1,2x1,116xo,8x%xo,5=33,48daN Im

as :1,2><1,116x0,6><1275><0,5: 25,11daN /m

q=0, +q, =33,48+2511=58,59daN /m

(Khi tinh toan 6n dinh cac ciy chong ta chi tinh voi 50% tai trong gio tac dung 1én
cot)
Chiéu 1én phuong ngang ta c6: 9% H —Pxcosa =0

q"xH 58,59x3,2
—->P= =
coSa cos45°

= 265,2daN <[P]=1700daN

(o: Goc nghiéng cay chdng so véi phuong ngang o = 45 d9)
Vay cay chong don dam bao kha ning chiu lyc.
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3.3. Thiét ké hé van khuén dam — san
Str dung cac tAm van khudn thép dinh hinh: (300x1500)mm, (220x1200)mm,
(200x1200)mm,(150x750)mm...

Kich thudc cac 6 san c¢6 nhiéu loai khac nhau. Néu khong thé bd tri van khuén

dinh hinh duogc kin 6 san thi chén thém van khuén go vao.

3.3.1. Thiét ké van khudn san

So do tinh toan coi van khuén day san nhu 1a dam lién tuc tua trén cac goi tua la

cac da ngang.

q

O P
A - e e .
A A RN
A IS e A~ L
| 500 | 500 | 500 | 500 |
Bang xac dinh tai trong tac dung Ién van khuén
STT Tén tai trong Cong thirc n | q°(daN/m®) | g"(daN/m?)

1 | Tai ban than c¢bp pha | g =39daN/m* | 1,1 39 43
Tai trong ban than ©_ h

2 B =My 260 312
BTCT san =2600x0,1
Tai trong do d6 bé N

3 . g, =400 1,3 400 520
tong bang bom
Tai trong do dam bé .

4 q, =200 1,3 200 260
tong
Tai trong do nguoi .

5 gs =250 1,3 250 325
thi cong

6 Téngtéinong(]:q1+q2+q3+q4+q5 1149 1494

- Tinh toén theo diéu kién kha nang chiu luc:

Gia st cat mét dai ban rong 1m ta c

" =" xb=1494x1=1494daN / m=14,94daN /cm

0.° =q°xb=1149x1=1149daN /m =11,49daN /cm
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Trong do:

R - Cuong do caa cop pha kim loai R = 2100 (daN/cm2)

7=0,9 - he sb diéu kién lam viéc

W - M6 men khang udn ctia cop pha, W =22,3 cm3(cét dai ban 1 m)
Vay cdp pha san dam bao kha ning chiu luc.

Kiém tra theo diéu kién bién dang

f _ 1 XqQCXIc‘jlng S[f]z Idng
128 EJ 400

Véi thép ta co: E =2,1x106 daN/cm2; J =90.76 cm4

STT| gtc | n | gtt | b L E W J R | [Lsn] | lang | [f] f
1 |11.49]1.3|14.9| 100|150 | 2100000 | 22.3 | 90.76 | 2100 | 167.9 | 100 | 0.25 | 0.0945
2 |11.49|1.3|14.9| 100 | 150 | 2100000 | 22.3 | 90.76 | 2100 | 167.9 | 90 | 0.225| 0.0618
3 |11.49|1.3|14.9| 100 | 150 | 2100000 | 22.3 | 90.76 | 2100 | 167.9 | 80 | 0.2 | 0.0385
4 1114913149 100 | 150 | 2100000 | 22.3 | 90.76 | 2100 | 167.9 | 70 | 0.175| 0.0226
5 [11.49|1.3|14.9| 100 | 150 | 2100000 | 22.3 | 90.76 | 2100 | 167.9 | 60 | 0.15 | 0.0122
6 |11.49|1.3|14.9| 100 | 150 | 2100000 | 22.3 | 90.76 | 2100 | 167.9 | 50 | 0.125| 0.0058
7 [11.49|1.3|14.9| 100 | 150 | 2100000 | 22.3 | 90.76 | 2100 | 167.9 | 40 | 0.1 | 0.0024

Tathay: £=0,0122cm < [f] = 0,15cm, do d6 khoang cach giita cac da ngang bang
ldn = 60 cm la dam bao.

3.3.2. Tinh toan kiém tra thanh xa gé ngang

Chon tiét dién thanh xa g6 ngang: chon tiét dién bxh = 10x12cm, gd nhém VIco R
= 110 kG/cm® va E = 10° kG/cm®,

- Tdi trong tdc dung lén thanh xa gé ngang

+ Xa go ngang chiu tai trong phan bd trén 1 dai c6 bé rong bang khoang cach giira
hai xa go ngang 1 = 60 cm.

+ So @6 tinh toan xa gd ngang 1a dam lién tuc duoc ké 1én cac gdi tya 13 cac xa gd
doc (x4 gd chinh).

+ Tai trong phan bd 1én xa gb: q = q".0,6= 1467.0,6 = 880,2 kg/m
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g« = 880,2 KG/m

| 1200 | 1200 | 1200 |

- Kiém tra d¢ bén ciia thanh xd g6 ngang
+ M6 men khang uén cua xa gb ngang (bxh = 10x12 cm)
W= b’ _10.12°
6 6
+ Kiém tra diéu kién bén:
__ 4’ _8802.120°
10W 10.240

Vay di€u kién bén cua xa gd ngang dugc thoa man.

= 240 cm®.

= 52,8 kG/cm*< Ry =110 kg/cm®,

- Kiém tra d¢ vong ciia thanh xa gé ngang
+ Tai trong dung dé tinh vong cta xa gd ngang (dung tri s6 tiéu chuan):
q°=995.0,6 = 597 kg/m.
+Po vong cia xa gd ngang doc tinh theo cong thirc:
_q
128.E.J
Trong d6: E - M6 dun dan hoi cua gd; E = 10°kg/m.

th4

_ 5,97.120°
128.10°.1440

Do vong cho phép: [f] =1/400 = 120/400 = 0,3 cm

Ta thay: < [f] do d6 xa gd co tiét dién bxh = 10x12 cm 1a bao dam.

3.3.3. Tinh toan kiém tra thanh xa gé doc

Chon tiét dién thanh xa g6 doc: chon tiét dién bxh =12x15 cm, gdnhom VIco R
=110 kg/cm® va E = 10° kg/cm?.

- Tdi trong tdc dung lén thanh xa gé ngang

= 0,067 cm

+ Xa gb doc chiu tai trong phan bé trén 1 dai rong bang khoang cach giita hai dau
gido Pal 1a1=120 cm.

+ So d6 tinh toan xa gb ngang 13 ddm don gian ké 1én cac gbi tua 1a cac cot chong
gido Pal chiu tai trong tip trung tir xa gd ngang truyén xudng (xét xa gd chiu lyc
nguy hiém nhét). C6 2 so dd tinh

+ Tai tap trung tac dung Ién thanh xa g doc la:
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P=0q.l;+ n.Fy.ye.12=880,2.1,2 + 1,1.0,12.0,15.600.0,6 = 1063,4 kG.

iP =1063,4 KG P =1063,4 KGi iP =1063,4 KG

| 1200 I | 1200 |

7 d 4 7

Honh 3.4: So' d6 kiém tra xa gd chinh

- Kiém tra do bén cua thanh xa g6 doc

o= %s R = 110 KG/cm?

. 2 2
Trong d6: W - Momen khang udn cia xa go dQc;W=% = 12)25 = 450 cm®,
M - Mémen trong thanh xa go doc; M = P1/4 ( trong ca 2 so do tinh).
= o= L 10034120 _ 56 gy grem? < Ry = 110 KGlem?
4w 4.450

Yéu cau vé bén cua thanh xa g6 doc duoc thoa man.
- Kiém tra d¢ vong cia thanh xa gé doc
+ Tai trong tiéu chuan tap trung trén thanh xa go:
P=q"°.1 + n.Fgyel =597.1,2 + 1,1.0,12.0,15.600.0,6 = 723,5 kG.
+ Do vong ciia xa gbd duoc tinh theo cong thirc:

_ PP
48.E.J
Trong d6: E - M6 dun dan hdi caa gd; E = 10°kG/m.
3 3
J - Mémen quén tinh cia bé rng van: J=% 2121% = 3375cm”,
3
_ 12351207 55'120 = 0,077 cm
48.10°.3375

Do vong cho phép: [f] =1/400 = 120/400 = 0,3 cm

Ta thay: f < [f] do d6 xa go doc ¢o tiét dién bxh = 12x15cm 1a bao dam.

3.4. Tinh toan chon may va phwong tién thi cong chinh

3.4.1. Van thang

Phuong tién van chuyén cac vat liéu roi cét pha cdt thép

Cong trinh ¢6 chiéu cao 23,80m do dé dé phuc vu thi cong ta can bd tri 2 van
thang, dé cau lap cét thép, van khuon, cac thiét bi may moc.

Chon may ¢6 ma hiéu MGP-1000-110 ¢6 cac thong sb k¥ thuat sau:
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Van thang dugc st dung dé van Chuyén vat liéu 1én cao.
Str dung véan thang MGP-1000-110, thong s6:
+ Suc nang: 1T
+ Cong suat dong co: 22kW
+ Tam v6i: R=1,5m
+ Chiéu dai cabin: 1,9m
Van toc may: 38m/pht
Vin thing dugc sir dung dé van chuyén ngudi 1én cao.
Str dung van thang nang hang loai 300DAN
+ Chiéu cao tdi da: 35m
+ Tdc d6 nang thiét ké: 20m/phuat
+ Cong suat dong co(1440/phut): 4kW
+ Kich thuéc khoang tro tiéu chuan: 1,3x1m
+ Kich thudc dét tidu chuan: 2x0,48x0,48(m)
+ Puong kinh cap tai: 9mm
+ Dién tich lap dat téi thiéu: 3,5x2 (m)

M, y vENn t h ng pgx(800-18)
Saoc n@Gng Q=0.8(T)
& cao n@Gnhg H=50(m)

TGOmM vii R=1.5(m) go
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3.4.2. May bom bé tong

Cin ctr vao tinh chét cong viéc va tién do thi cong cong trinh ciing nhu khéi luong
bé tong dam san twong d6i 16n, nén ta chon phuong phap d6 bé tong bang may
bom bé tong. Pay 1a phuong phap t6i wu khi d6 bé tong khdi lugng 16n.

Lua chon may bom bé tong.

Chon may bom bé tong Putzermeis- M43.

Chon may bom bé tong Putzmeister M43 véi cac thong s6 k¥ thuat sau:

Bom cao Bom ngang Bom sau Dai (xép lai)
(m) (m) (m) (m)
49,1 38,6 29,2 10,7
Thong s6 k¥ thuat bom:
Luu luong o Chiéu dai xi Duong kinh xi lanh
Ap suat bom
(m3/h) lanh (mm) (mm)
90 105 1400 230

O TO BOM BE TONG

Tinh s gio bom bé tdng mong, gidng mong:
Khéi luong bé tong phan dam, san cong trinh 1a 79,77 m3. Cu ly 16n nhat theo
phuong ngang 1a 64,42m.

. s . 19,77
S0 gio may bom can thiét : —— =2,21h
Vi 0,4 - hé sd str dung thoi gian
Du dinh thi cong trong 3h.

Lya chon va tinh s6 xe van chuyén bé tong
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Chon xe van chuyén bé tong ma hiéu KAMAZ-5551.

Tinh to4n sé xe tron can thiét dé d6 bé tong dam san:
n= Qnax X (E +T)
\Y S

Trong do:
n - so xe van chuyén
V - thé tich bé tong mdi xe V=6m3
L - doan duong van chuyén L=4Km
S - téc d6 xe S=40km/h
T - thoi gian gian doan T=10s
Q - nang suét thyc té cia may bom Q=90x0,4=36(m3/h)
(hé sé sir dung thoi gian Ktg=0,4).

n= Qmax X(£+T):%(i+£):116
vV S 6 \40 60

Chon 2 xe dé phuc vu cong tac d6 dam san

. . . 79,77 .
So chuyén xe van chuyén bé tong tdi cong trinh : T=13,3 chuyen,

Chon 14 chuyén.
3.4.3. Can truc thap
Cén truc thap dugc stir dung dé phuc vu cong tac van chuyén vat liéu 1én cac tﬁng
nha ( xa gob, van khudn, sat thép, dan gido...).
Can truc dugc chon phai dap tng duoc cic yéu cau ky thuat thi cong cong trinh.
Ta chon can truc thap ge“'m c¢6 dinh vao cong trinh.
Ta c6 chiéu cao cong trinh 13 23,8(m), chiéu dai cong trinh 1 64,42 (m). Vi dic
diém trén ta chon can truc thap loai ding c6 dinh dé van chuyén vat liéu 1én cao
vat liéu va d6 bétong.
Céc thong sb lwa chon can truc: H, R, Q, nang suét can truc.
Do caonang vat:  H = Hythy+ hgt hy
Trong d6: H, = 23,8(m) - chiéu cao cua cdng trinh

hy - khoang cach an toan, lay trong khoang 0,5 - Im. Lay h, =1 (m)

he - chiéu cao cta cau kién hay két cdu d6 BT hy=1,5 (M)
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h; - chiéu cao cua thiét bi treo budc 1y hy= 1,5 (m)

Dodo H=23,8+1+1,5+1,5=27,8(m)
- Ban kinh nang vat: Ryc chon phai dam bao cac yéu cau:

+ An toan cho cong trinh 1an can

+ Ban kinh hoat dong 1a 16n nhat

+ Khong gay trd ngai cho cac cong viéc khac

+ An toan cOng truong.
Cén truc dat c¢d dinh & gitra cong trinh, bao quat ca cong trinh nén ban kinh duoc
tinh khi quay tay can dén vi tri xa nhat. Chon can tryc dung giita cong trinh va do
can truc ¢ dinh nén tinh t6i mép canh géc ciaa CT
- Strc ning yéu cau:
Trong luong vat nang Gng voi vi tri xa nhét trén cong trinh 1 thung d6 bé tong
dung tich 1 m?: Qvc = gt Z0;
Trong d6: qu = 0,8.2,5 = 2 (T) - trong luong thung d6 béténg chon thung dung tich
0,8 (m°)

> = 0,15 (T) - trong luong cac phu kién treo budc ta 1ay (0,1+0,15) Tan

Do d6: Qyc =Qt2q; =2 + 0,15 =2,15 (T)
- Dya vao céac thong sb trén chon loai can truc thap TOPKIT-FO/ 23B 1a loai can
tryc thap cb dinh c6 cac thong sb sau day:

*+ Rmax = 35 (M)

+ Qumin = 2,3 (T) tng v6i tim véi 16n nhat

+ Qmax = 10 (T) trng v6i tam v&i nho nhat

+ Hpax = 52 (M)

+ Nang suét can tryc:

N = Q.ngKy.K, (Tén / h)

Trong do:

+ Q: slrc nang cua can tryc thap

60

ck

(s0 lan nang ha trong mot gio lam viéc)

Nek =

Tcek=0,85.2t; (thoi gian mot chu ky lam viéc)
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Trongdo:
+0,85: 1a hé sb két hop dong thoi cac dong tac.
+ t;: thot gian lam viéc = 3 phut
+ t5: thoi gian lam viéce thu cong thao do moéc cau, diéu chinh va dit cu kién
vao vi tri = 5 phut
Tek=0,85.(3+5) = 6,8 (phut)

n, = % =8,8 (1an); lay ng = 9 (lan)

Trong do:
+ ky: Hé sb sir dung can truc theo stc nang:
+ ky= 0,7 khi nang vat liéu bang thung chuyén dung
+ k= 0,6 khi nang chuyén céc cau kién khac
+ ko: Hé sb sir dung thoi gian = 0,9
Dod6: N=2,3x9x0,7x0,9=13(T/h)

+ Nang suat can truc trong mot ca:

N =13 x8 =104 (T/ca)

Hay: N = 12'%:41,6(m3/ca)

(xap xi khdi luong bé tong 16n nhét trong 1 phan khu bang 41,4 m®)
=>Ta chon can truc thap TOPKIT-FO/ 23B la dam bao cac yéu cau.
3.4.4. Chon céc loai may tron, may dam va cac thiét bi can thiét khac.
May dam dui chon nhu phan thi cong phan ngam
Chon may dam ban dung cho san:
Dién tich ctia dAm bé tong can dam trong 1 ca 1a:
F = 489,05 (m2/ca)

Ta chon may dam ban U7 c6 cac thong sé kK thuat sau:

+Thoi gian dAm bé tong: 50(s)

+Ban kinh tac dung: 20 + 30 (cm)

+Chiéu sau 16p dam: 10 + 30 (cm)
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+Ning suat: 25 (m2/h)
5+ 7 (m3/h)
Ning suat xac dinh theo cong thuc:

3600
t,+t,

N =F.kA.

Trong do:

F - tich ¢Am bé tong tinh bang m2

k - Hé s6 hitu ich=0,6 + 0,85 Talayk=0,8

A - Chiéu day 16p bé tong can dam: 0,2(m)

t1 - Thoi gian dau = 50(s)

t2 - Thoi gian di chuyén tir vi tri nay sang vi tri khac t2 = 7(s)

3000 _ £ 0,8.0.2.35% _ 1557 F (mass)

Viy: N=FKA.
i {,+, 30+7

Do khong c6 F, miat khac theo bang cac thong sb ky thuat cia ddm U7 ta c6 ning
suat ciia dam 13 25(m2/h)

Nang suét hiru ich cia may trong 1 ca: N = 0,8.25.8 = 160 (m2/ca)

— Chon 4 dam

3.5. Bién phap k§y thuat thi cong phén than

3.5.1. Cong tac thi cong cot thép, van khuén mong, cot, giding méng, dim, san
a. Cong tac cot thép méng, cét, dam, gidang, san

- Céc yéu cau chung ddi v6i cong tac gia cong va 1ap dung cét thép, tiéu chuan ap
dung:

+ C6t thép dung phai ding sb hiéu, chung loai, duong kinh, kich thudc va sd
lugng.

+ Cbt thép phai duoc dit dang vi tri theo thiét ké dd quy dinh.

+ Cét thép phai sach, khong han gi.

+ Cac bo phan lap dung trude khong giy can trg cho cac bd phan Iap dung sau.

- Bién phap va cac budc gia cong cot thép

Khi gia cong cat, udn, kéo, han cbt thép phai tién hanh ding theo cac quy dinh voi

ting chung loai, duong kinh dé tranh khong lam thay d6i tinh chét co 1y cta cot
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thép. Dung toi, may tudt dé nan thang thép nho. Thép co duong kinh 16n thi ding
vam thii cong hodc may udn.

- Bién phap 1ap dung cdt thép méng, cot, dam, gidng, san

Sau khi gia cong va sap xép dang chung loai ta dung can truc thap dua cot thép 1én
Kiém tra tim, truc cia cot, van chuyén cét thép dén ting cot, tién hanh 1ap dung
dan gido, san cong tac.

+ N&i cot thép doc vai thép chd. N6i budc cdt dai theo diing khoang cach thiét ké,
sir dung san cong tac dé buoc cot dai & trén cao. M4i ndi budc cbt dai phai dam
bao chic chan dé tranh 1am sai 16ch, xdc xéch khung thép.

+ Can budc san cac vién ké bang bé tong cb rau thép vao cac cbt dai dé dam bao
chiéu day 16p bé tong bao vé, cac diém ké cach nhau 60cm.

+ Chinh tim cét thép sao cho dat yéu cau dé chuan bi lap dung van khuon.

b. Cong tac van khuon cat, dam, san

- Céc yéu cau chung déi véi cong tac gia cong va 1ap dung cbt thép

+ Pam bao dung hinh dang, kich thudc cau kién theo yéu cau thiét ké.

+ Pam bao d6 bén vitng, 6n dinh trong qua trinh thi cong.

+ Pam bao do kin khit dé khi d6 bé tong nudc ximang khong bi chay ra giy anh
huong dén cuong d6 cua bé tong.

+ Lap dung va thio d& mot cach d& dang.

- Phwong phép gia cong, 1ap dyng van khudn cot, mong

+ Van chuyén van khuén, cay chéng 1én san tang 8 bang can truc thap sau do6 van
chuyén ngang dén vi tri cac cot.

+ Lép, ghép cac tAm van thanh v6i nhau thong qua tim goc ngodi, sau d6 tra chét
ném dung bua gd nhe vao chdét ném dam bao chic chan. Van khuon cot duoc gia
cong ghép thanh hop 3 mat, roi 13p dung vao khung cét thép da dung xong, dung
day doi dé diéu chinh vi tri va d¢ thang dung rdi ding cay chéng dé chéng d& van
khuon sau d6 bat dau lap van khuén mit con lai. Dung gong thép dé cb dinh hop

van khudn, khoang cach giita cac gong dit theo thiét ké.
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+ Can ¢t vao vj tri tim cét, truc chuan da danh dau, ta chinh vi tri tim cot trén mat
bang. Sau khi ghép van khuén phai kiém tra do thing déng cua cot theo hai
phuong bang qua doi.

- Phuong phap 1dp dung cay chdng, van khudén dam, giang, san

+ Dung cdy chéng xién va day neo c6 ting do diéu chinh dé gitr 6n dinh cho van
khuon cot. Vi cot gitra thi dung 4 cdy chéng ¢ 4 phia, cac cot bién thi chi chong
duoc 3 hoic 2 cay chéng nén phai st dung thém ddy neo ¢ ting-do dé ting do on
dinh.

+ Khi lap dyng van khuén cha y phai dé chira ctra d6 bé tong va ctra vé sinh theo
dung thiét ké.

c. Cong tdc thi cong bé téng cét, dam, san

Thi cong bé tong cot

- Van chuyén cao va van chuyén ngang

Str dung o to bom bé tong, van thing, xe cat kit dé van chuyén bom vita bé tong
tGi Vi tri d6 bé tong

- Tht tu d6 bé tong cac nhom cot

D6 bé tong tir cac nhom cot xa vé gan, tir phai qua trai.

- K¥ thuat do bé tong cot, mong

+Trude khi d6 bétong can don vé sinh sach s& chan cot, danh son bé mit bétong
cl, tud1 nudc van khuon.

+ P06 trude vao chan cot mot 16p vira ximing cat vang méac cao hon mac két cau
25% day 25cm, dam dé tranh hién tuong rd chan cot.

+ Bétong duoc van chuyén dén vi tri d6, cong nhan dung trén san cong tac do
bétong vao cot thong qua cta d6 chira san trén cot, dé bétong khong bi roi vai khi
d6 ta ding mang nghiéng bang thép hoic gd dé dan bé tong vao cura do, phai dam
bao chiéu cao ¢4 nhé hon 1,5m.

+ Chiéu cao mdi lop db tir (30-+40) cm thi cho dam ngay

- K§ thuat dim bé téng cot, mong

+ Khi dam, 16p bétong phia trén phai an sau xubng 16p bétong dudi tir (5 +10) cm

dé 1am cho hai 16p bétong lién két voi nhau.
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+ Khi rat ¢am ra khoi bétong phai rat tir tir va khong duoc tit dong co trude va
trong khi rat dam, lam nhu vay s& tao 15 réng trong bétong.

+ Khong duoc ddm qua 1au tai mot vi tri, tranh hién twong phan tang. Thoi gian
dam tai mot vi tri < 30s.

+ Khi ddm khong duoc bo sot va khong dé qua dam cham vao cdt thép lam rung
cot thép phia sau noi bétdng dang bat dau qua trinh ninh két ddn dén 1am giam luc
dinh gitra thép va bétong.

d. Thi céng bé téng dam, giang, san
- Van chuyén cao va van chuyén ngang

+ Dung may bom bé tong di duoc chon & phan trén dé tién hanh bom bé tong
thuong pham tir xe ché bé tong thuong pham 1én cac tang trén
- Huéng @b, tinh dién tich dai d6, vi tri ding cia may bom (hoic may tron bé tong)

+ D6 bétong theo phuong phap do tir Xxa V& gan so Véi Vi tri can truc thap. Trudc
tién d6 bé tong vao dam. Huéng d6 bé tdng dam theo hudng d6 bé tong san va db
dén dau ta tién hanh kéo 6ng BT d6 dén do6, dién tich can d6 béng dién tich cua
san, dAm ¢ tang 4y, da dugc tinh nhing phan trén.

- Ky thuat d6 bé tong dam, giang, bé tong san

+Trudc khi d6 bé tong dam, san can tién hanh kiém tra tong thé mat bang dé
khang dinh rang cdp pha, da gido, thép va cac chi tiét dat sin, cac vi tri, duong
6ng, duong day ky thuat khac da duoc lap chinh xac va ¢b dinh dung theo thiét ké.

+ Néu trong qua trinh kiém tra, phat hién cac céng viéc noi trén chwa dam bao
yéu cau thiét ké thi phai tién hanh stra chita, bo xung, diéu chinh trudc khi tién
hanh d6 bé tong.

+ Tién hanh kiém tra cic cong tac chuan bi cho viéc d6 bé tong nhu viéc tap két
vat liéu, thiét bi dam, cung cip dién, phuong tién van chuyén va nhéan cong. Viéc
d6 bé tong khong duoc tién hanh néu nhu cong tac chuan bi trén chua dugc hoan
tat.

+ Kiém tra chat lugng do sut, mac vira v4i yéu cau thiét ké

e. Phuong phap thi cong bé tong
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Bé tong d?lm. san duwoc thi cong b%lng mayv bom.

Pé khbng ché chiéu day san, ta ché tao nhitng cot mbc bang bé tong cd chiéu cao
bang chiéu day san (h = 10 cm).
Thi cong bé tong

Sau khi cong tac chuan bj hoan tat thi bat dau thi cong:

+ Dung vita xi mang dé rira ong van chuyén bétong trudc khi do

+ Xe bétong thwong pham Iii vao va trat bétdng vao xe bom da chon & vi tri thic
hop, xe bom bé tong bit dau bom.

+ Ngudi diéu khién gitr voi bom dung trén san tang 5 vira quan sat, vira diéu khién
vi tri ddt voi sao cho d6 bétong theo dung hudng do thiét ké, tranh don BT mét chd
qué nhiéu.

+ Bo tri 3 cong nhan theo sat voi d6 va ding cao san bé tong cho phang va déu.
+ B6 tri 3 nhom phu trach d6 bé tong vao két cau, ddm bé tong hoan thién bé mat
két cau (3 nhém, mdi nhom 5 ngudi)

K¥ thuat dam bé téng dam, giing, bé tdng san.

- Pb dugc mot doan thi tién hanh dam, dam bé tong dam bﬁng dam dui va san béng
dam ban. Cach dam dam dui da trinh bay & cac phan trudc con dam ban thi tién
hanh nhu sau:

- Khi dadm khong duoc kéo ludt ma phai kéo dam tir tir va dam bao vi tri sau gbi
1én vi tri trudce tir 3 - 5¢em.

- Pam bao gio thay vira bétong khong sut 1an rd rét va trén mat ndi nudc xi ming
thi thoi tranh dAm mot chd 1au qua bétong s& bi phan tang. Thoi gian dam tai 1 vi
tri thich hop nhét: 3050 (s).

- Sau khi d6 xong mot xe thi lui xe khac vao do tiép. Nén bd tri xe vao d6 va xe do
xong di ra khong bi vudng mic va dam bao thoi gian nhanh nhit.

Cong tac bao duong bé tong

- Cong tac bao dudng bé tong dam san dwa vao ban dd phan vung khi hau viét
Nam nhu ¢ phan bao dudng bé tdng mong.

Can chu ¥ tranh khong cho bé tong khong bi va cham trong thoi ky déng cung.
Thoi gian bao dudng bé tong theo TCVN 4453-95.
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- Bé tdng méi @6 xong phai dugc che chian dé khong bi anh huéng cia nang mua.
- Thoi gian bat dau tién hanh bao dudng:

+ Néu troi nong thi sau 2 + 3 gio.

+ Néu troi mat thi sau 12 + 24 gio.
- Phuong phap bao dudng:

+ Tudi nudc: bé tong phai duoc gitt am it nhat 1a 4 ngdy dém. Hai ngay dau dé
gilr 6 4m cho bé tong cu hai gio tudi nudc mot 1an, 1an dau twdi nudce sau khi do
bé tong 4 + 7 gio, nhitng ngay sau 3 + 10 gid tudi nudc mot 1an tuy thude vao nhiét
d6 moi trudng (nhiét do cang cao thi twdi nudce cang nhiéu va nguoc lai).

+ Viéc di lai trén bé tong chi cho phép khi bé tong dat 24 (Kg/cm2) (mua he tir 1 +
2 ngay, mua dong khoang ba ngay).

Théo d& cét pha

- Cdc yéu cau khi thdo dé van khudn
Cau Kkién nao lp sau thi thao trudc, lap trude thi thao sau. Thao d& cac két cau
khong hoac chiu luc it, sau d6 mai thao do dén cac két cAu chiu luc
+ Cot pha da gido chi dugc thao d& khi bé tong dat cuong do can thiét dé két ciu
chiu duoc trong Iuwgng ban than va cac tai trong tac dong khac trong giai doan thi
cong sau. Khi thao d& cdt pha, da gido, can trach khong gdy tng suat dot ngot hoic
va tram manh 1am hu hai dén két ciu bé tong
+ Cac bd phan cbt pha da giao khong con chiu luc sau khi bé tong da dong ran
(nhu bt pha thanh bén cua dam, cét, tuong) co thé dugc thao d& khi bé tong dat
cuong do 50 daN/cm2...
+ Cac két cdu 6 vang, cong -x0n, sénd chi dugc thao cot chéng va cdt pha day khi
cuong d6 bé tong dat di méac thiét ké va da c6 ddi trong chéng lat.
+ Khi thao d& cdt pha da gido & cac tim san d6 bé tong toan khdi nén thyc hién
nhu :

+) Giir lai toan bo da gido va cot chéng ¢ tim san nam k& dudi tim san sip do
bé tong

+)Thao d& ting b phan cot chéng cbt pha caa tim san phia dudi nira va gt lai

cac cOt chong "an toan" cach nhau 3m dudi cac dam c6 nhip 16n hon 4m
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- Viéc chat toan bd tai trong l1én cac két cAu da thao d& cdt pha da gido chi duogc
thuc hién khi bé tong da dat cuong do thiét ké.
Bang cuong d6 bé tong tbi thiéu dé thao d cbt pha da gido chiu luc (%R28) khi

chua chét tai:

Cuong do bé Thoi gian bé tong dat
tong toi cwdong do dé thao cop pha
Loai két cau thiéu can dat | & cac mua va viung khi

dé thao cop | hau—bio dudng bé tong

pha, %R28 TCVN 4453:1995
Ban, dam, vom c6 khau do < 2m 50 7
Ban, dam, vom c6 khau do tir 2
, 70 10
dén 8m
Ban, dam, vom c6 khau do > 8m 90 23
Cht thich:

+Cac tri s6 ghi trong bang chua xét dén anh huong cua phuy gia.
+ Pbi vai cac két ciu co khau dd nho hon 2m, cuong do ti thiéu cua bé tong dat
dé thao cbt pha 1a 50%R28 nhung khéng duoc nhé hon 80daN/cm?2.

- Sira chiza khuyét tdr cho bé tong

RO mit bé tong

+ RS mit: rd ngoai 16p bao vé cot thép

+ R4 sau: rd qua 16p cét thép chiu luc

+ R4 thau sudt: rd xuyén qua két cau

Do van khudn ghép khong khit 1am ro ri nudc xi mang. Do vita bé tong bi phan
ting. Do dam khong k§ hodc do d6 day cua Iop bé tong d6 qua 16n. Do khoang
cach giita cac cot thép nho nén vira khong lot qua.

* Bién phap stra chira

+ Ddi vai ré mat: ding ban chai sat tay sach cac vién d4 nam trong ving 1, sau d6
dung vira bé tong s6i Nho mac cao hon mac thiét ké trat lai xoa phang.

+ Ddi v6i rd sau: dung duc sit va xa beng cay sach cac vién da nam trong ving 1,

sau d6 ghép van khudn, d6 vira bé tong so6i nhd mac cao hon méc thiét ké, dam k3.
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+ Dbi v6i rd thau sudt: trude khi sta chira can chéng d& két cdu néu can, sau do
ghép van khudn va d6 bé tong mac cao hon mac thiét ké, dam ky.

*Hién tuong trang mat bé tong

Do khéng bao dudng hoic bao dudng it nude nén xi mang bj mat nudc.

Stra chita : dap bao tai cat hodc mun cua, tudi nudc thudng xuyén tir 5 +7 ngay
*Hién tugng nut chan chim

- Khi thdo van khuon, trén bé mit bé tong c6 nhiing vét nut nho phat trién khong
theo huéng nao nhu vét chan chim.

Do khéng che mit bé tong méi d6 nén khi troi nang to nudc bdc hoi qua nhanh, bé
tong co ngot lam nit.

- Bién phap stra chira:

Dung nudc xi mang quét va trat lai sau do phu bao tai tudi nudc bao dudng.

nhitng cong viéc nang nhoc, tir 46 nang cao ning suét lao dong.
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CHUONG 4. TO CHUC THI CONG CONG TRINH

4.1. Muc dich, y nghia, yéu cau cia thiét ké té chirc thi cong
4.1.1. Muc dich

T6 chire thi cong chtra duyng nhitng kién thtc giap cho ngudi can bd Ky thuat
cong trinh nam viing dugc mot sé nguyén tac vé 1ap tién ké hoach san xuat. Bong
thoi ndm ving cac van dé 1y luan caa mat bang thi céng mét cong truong hay mot
cong trinh don vi va gitp cho can bd k¥ thuat c6 cac k¥ thuat tong hop vé chi dao,
quan 1y thi cong cong trinh mét cach c6 hiéu qua va khoa hoc nhat.

4.1.2. Y nghia

Cong tac thiét ké to chirc thi cong gitip cho ta co thé dam nhiém thi cong tu chu
trong cac cong viéc sau:

- Chi dao thi cong ngoai cong trudng mot cach tu chu theo ké hoach da dit ra.

- Str dung va diéu dong hop 1y céc t6 hop cong nhan, cac phuong tién thiét bi thi
cong, tao diéu kién dé ung dung cac tién bo ky thuat vao thi cong.

- Piéu phdi nhip nhang cac khau phuc vy trong va ngoai cong truong nhu :

+ Khai thac va san xuét vat liéu,

+ Gia cong cau kién va cac ban thanh pham.

+ Van chuyén, bc dd cac loai vat liéu, cau kién ...
+ Xay hoic ldp ghép cac bo phan cong trinh.

+ Trang tri va hoan thién cong trinh.

- Phéi hop cong tac mot cach khoa hoc gitra cong trueong voi cac xi nghiép hoac
cac co s& san xuat khac.

- Piéu dong mot cach hop 1y nhiéu don vi san Xuat trong cung mot thoi gian va
trén cung mot dia diém xay dung.

- Huy dong mot cach can déi va quan li dugc nhidu mat nhu: Nhan luc, vat tu,
dung cy, may moc, thiét bi, phuong tién, tién von, ... trong ca thoi gian xay dung.
4.1.3. Yéu cau

- Nang cao ning suat lao dong cho ngudi va may moc .

- Tuén theo qui trinh qui pham k¥ thuat hién hanh dam bao chat luong cong trinh,

tién d6 va an toan lao dong.
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- Thi céng cong trinh dung tién d6 dé ra,dé nhanh chong dua cong trinh vao ban
giao va sur dung.

- Phuong phap to chirc thi cong phai phu hop Véi timg cong trinh va trong ting
diéu kién cu thé.

- Giam chi phi xay dung dé ha gi4 thanh cong trinh.
4.2. Ngi dung cia thiét ké té chire thi cong

- Lap ké hoach san xuat cho ting tuan, thang, quy trén co s& cua ké hoach thi
cong toan phan cung véi qua trinh chuan bi.

- Lap ké hoach huy dong nhan lyc tham gia vao cac qua trinh san Xuat

- Lap ké hoach cung cap vat tu, tién von, thiét bi thi cong phuc vu cho tién do
dugc dam bao.

- Tinh toan nhu cau vé dién nuéc, kho bai lan trai va thiét ké mat bang thi cong.
4.3. Nhitng nguyén tic chinh trong thiét ké té chirc thi cong
Co gidi hoa thi cong (hodc co gidi hoa déng bo), nham muc dich rat ngan thoi gian
xay dung, nang cao chat luong cong trinh, gitp cong nhan han ché duoc nhiing
cong viéc nang nhoc, tir 46 nang cao ning suat lao dong.
Néng cao trinh do tay nghé cho cong nhén trong viéc sir dung may moc thiét bi va
cach to chirc thi cong ctia can bd cho hop 1y dap Gng tdt cac yéu cau ky thuat khi
xay dung.
Thi cong xdy dung phan 16n 1a phai tién hanh ngoai troi, do do cac diéu kién vé
thoi tiét, khi hau co6 anh huong rat 16n dén tée do thi cong. O nudce ta, mua bédo
thuong kéo dai gdy nén can tro lon va tac hai nhiéu dén viéc xay dyng. Vi vay,
thiét ké t6 chic thi cong phai co ké hoach dbi pho vai thai tiét, khi hau,...dam bao
cho cong tac thi cong van dugc tién hanh binh thudng va lién tuc.
4.4. Lap tién dd té chire thi cong
4.4.1. Y nghia cia tién do thi cong
Ké hoach tién do thi cong la loai van ban kinh té k¥ thuat quan trong, trong dé
chta cac van dé then chét ciia san xuét : trinh tu trién khai cac cong tac , thoi gian
hoan thanh céac cong tac, bién phap k¥ thuat thi cong va an toan, bat budc phai theo

nham dam bao k§ thuat, tién d6 gia thanh.
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Tién d6 thi cong 1a van ban dugc phé duyét mang tinh phap Iy moi hoat dong phai
phuc ting nhitng ndi dung trong tién do duoc lap dé dam bao qua trinh xay dung
duoc tién hanh lién tuc nhe nhang theo ding thtr tw ma tién do da duoc lap.
Tién do thi cong giup nguoi can bo chi dao thi cong thi cong trén cong treong mot
cach ty chu trong qua trinh tién hanh san xuat.
4.4.2. Yéu ciu va ndi dung lap tién do thi cong
a. Yéu cau
- Sur dung phuong phap thi cong lao dong khoa hoc
- Tao diéu kién taing nang suat lao dong tiét kiém vat liéu khai thac triét dé cong
suat, may moc thiét bi.
- Trinh tu thi cong hop li, phwong phap thi cong hién dai pht hop Vvéi tinh chat va
diéu kién timg cong trinh cu thé.
- Tap chung ding luc luong vao khau san xuat trong diém.
- bam bao sy nhip nhang 6n dinh, lién tuc trong qua trinh san XUAL.
b. Ngi dung
La 4n dinh thoi han bat dau va két thic cua ting cong viéc, sap xép thir tu trién
khai cong viéc theo trinh tu co cAu nhit dinh nhiam chi dao san xuit mot cach lién
tuc nhip nhang dap tmg yéu cau vé thoi gian thi cong dam bao an toan lao dong,
chat lugng cong trinh va gia thanh
4.4.3. Lap tién d6 thi cong
a. Co so'1dp tién dé thi cong
Ta can ctr vao cac tai liéu sau:
- Ban V¢ thi cong.
- Qui pham va tiéu chuan ky thuat thi cong.
- Binh mtrc lao dong.
- Khéi lugng cia timg cong tac.
- Bién phap k¥ thuat thi cong.
- Kha nang cua don vi thi cong.
- Pic diém tinh hinh dia chat thuy vian, duong xa khu vuec thi cong ...

- Thoi han hoan thanh va ban giao cong trinh do chu dau tu dé ra.
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b.Tinh todn khéi lwong cdc cong tac thi cong phan két cau(cudi do dn)

c. Ddnh gid tién d¢

Nhan lyc 1a dang tai nguyén dic biét 1a khong duy trit dugc. Do d6 can phai si dung
hop 1y trong subt thoi gian thi cong.

Céc hé s6 danh gia chét lugng cua biéu d6 nhéan luc

Hé sb khong diéu hoa vé st dung nhan cong : (K1)

3825 . -
Atb = H = 25(ngu’0’|)

A 46
Atp 25

Trong d6: Amax - S6 cong nhan cao nhat c6 mat trén cong trudng (46 ngudi)
Atb - S cong nhan trung binh trén cong truong.
S - Tong sb cong lao dong (S = 3825 cong)
T - Tong thoi gian thi cong (T = 175 ngay)

Hé sb phan bd lao dong khong déu(K?2)

Sqa __ 596

K, ="2=
S 3825

=0,15<0,2

Trong d6: Sdu - Luong lao dong doi ra so voi luong lao dong trung binh

S - Tong s6 cong lao dong
Str dung lao dong hiéu qua, nhu cau vé phuong tién thi cong, vat tu hop 1y , day
chuyén thi cong nhip nhang.
4.5. Thiét ké mit bang thi cong
4.5.1. Muc dich, y nghia, yéu ciu caa thiét ké té chirc thi cong
a. Muc dich
T6 chire thi cong chira dung nhitng kién thirc giup cho ngudi can bo ki thuat cong
trinh nam viing duwoc Mot sé nguyén tic vé 1ap tién ké hoach san xuat. Bong thoi
nam viig cac van dé 1y luan caa mat bang thi cong mot cong trudng hay mot cong
trinh don vi va gitp cho can bo ky thuat c6 cac ky thuat tong hop vé chi dao, quan
1y thi cong cong trinh mot cach co hiéu qua va khoa hoc nhat.
b. Y nghia
Cong tac thiét ké to chuc thi cong gitp cho ta co thé dam nhiém thi cong ty chi

trong cac cong viéc sau:
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- Chi dao thi cong ngoai cong truong mot cach tu chu theo ké hoach da dit ra.

- Str dung va diéu dong hop 1y cac té hop cong nhan, cac phuong tién thiét bi thi
cong, tao diéu kién dé ung dung cac tién bo ki thuat vao thi cong.

- Piéu phdi nhip nhang cac khau phuc vu trong va ngoai cong trudng nhu :

+ Khai thac va san xuét vat liéu.

+ Gia cong cau kién va cac ban thanh pham.

+ Van chuyén, bc dd cac loai vat lidu, cau kién ...

+ Xay hodc lap ghép cac bd phan cong trinh.

+ Trang tri va hoan thi¢n cong trinh.

- Phéi hop cong tac mot cach khoa hoc gitra cong truong voi cac xi nghiép hoic
cac co s& san xuat khac.

- Piéu dong mot cach hop 1y nhiéu don vi san xuét trong cung mot thoi gian va
trén cung mot dia diém xay dung.

- Huy d6ng mot cach can ddi va quan li dwoc nhiéu mat nhu: Nhan luc, vat tu,
dung cu, may moc, thiét bi, phuong tién, tién von, ... trong ca thoi gian xay dung.
c. Yéu cau
- Nang cao nang suat lao dong cho ngudi va may moc .

- Tuan theo qui trinh qui pham k¥ thuat hién hanh dam bao chat luong cong trinh,
tién d6 va an toan lao dong.

- Thi cong cong trinh ding tién d6 dé ra,dé nhanh chong dua cong trinh vao ban
giao va sur dung.

- Phuong phép t6 chuc thi cong phai phu hop voi ting cong trinh va trong ting
diéu kién cu thé.

- Giam chi phi xdy dung dé ha gia thanh cong trinh.

d. Yéu cau ddi véi mdt bang thi céng

Tong mat bang phai thiét ké sao cho cac co so vat chat ky thuat tam phuc vy tot
nhit cho qua trinh thi céng xay dung. Khong lam anh huéng dén chat luong, cong
nghé k¥ thuat xay dung, thoi gian xay dung cong trinh. Bam bao an toan lao dong

va v¢ sinh mo1 truong.
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Giam thiéu chi phi xay dung cong trinh tam bang cach tan dung mot phan cong
trinh da xay dung xong, chon loai cong trinh tam ré tién, ré thao d&, di chuyén wv.
Nén bd tri & vi tri thudn tién, tranh di chuyén nhiéu lan gay lang phi.
Khi thiét ké tong mat bang xay dung phai tuan theo cic huéng dan, cic tiéu chuan
vé thiét ké k¥ thuat, cac quy dinh vé an toan lao dong, phong chéng chay nd va vé
sinh moi truong.
Hoc tap kinh nghiém thiét ké TMBXD va t6 chirc cong truong xay dung co trudc,
manh dan ap dung cac tién b khoa hoc ki thuat vé quan 1y kinh té trong thiét ké
téng mat bang xay dung
Tinh toan 1ap tong mat bang thi cong 1a dam bao tinh hiéu qua kinh té trong cong
tac quan 1y, thi cong thuan lgi, hop 1y hoa trong diy truyén san xuat, tranh truong
hop di chuyén chéng chéo, gay can tré 1an nhau trong quaé trinh thi cong .
Pam bao tinh on dinh phu hop trong cong tic phuc vu cho cong tac thi cong,
khong lang phi , tiét kiém (tranh dugc truong hop khong dap tng da nhu cau san
XUat).
4.5.2. Tinh toan 1ap tong mit bing thi cong
a. SO can bo céng nhdn vién trén cong truong va dién tich sir dung
S6 cong nhan xay dung co ban tryc tiép thi cong
Theo biéu d6 tién d6 thi cong thi :Atb = 25(ngudi)
S6 cong nhan 1am viéc & cac xuang phu tro:

B =K% x Atb =0,2 x 25=5 (ngudi), lay K= 0,2
S6 can bo cong, nhan vién k¥ thuat:

C=6%x (A+B) = 6% x (25 + 5) = 2 (nguoi)
S6 c4n bo nhan vién hanh chinh:

D =5% x (A+B+C) =5% x (25 + 5 +2) = 2(nguoi)
S6 nhan vién dich vy:

E=5%Xx(A+B+C +D) Vi cong truong trung binh S = 5%

= E=5%x(25+2+2+2)=2 (nguoi)

Tong s6 can bo cong nhan vién cong truong :

G=1,06 x (A +B+C+D+E)=1,06x (25 +2+ 2+ 2 + 2) = 33 (ngudi)
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(1,06 1a hé s6 ké dén nguoi nghi 6m, di phép)
b. Dién tich sir dung cho can bé cong nhdn vién

Nha lam viéc cua can bo, nhan vién ky thugt

S6 can b 1a: 242 = 4 ngudi Voi tiéu chuan tam tinh 4m2/nguoi
Dién tich str dung: S = 4x4= 16 m2
Vay ta chon dién tich ctia nha lam viéc cua can bo ,nhan vién k¥ thuat S=20 m2

Dién tich nha nghi cho cong nhan

S6 ca nhiéu cong nhét 13 Amax= 40 ngudi. Tuy nhién do cong trudng & trong
thanh phd nén chi can dam bao chd & cho 30% nhéan cong nhiéu nhét .Tiéu chuan
dién tich cho cong nhan 1a 3m2/nguoi.

S2 =40.0,3.4= 48 (m2).
Ta chon dién tich nha nghi cho cong nhan 1a S=48 m2

Dién tich nha vé sinh + nha tam

Vi nha v¢ sinh phuc vu cho toan b cong nhan vién trén cong truong

Tiéu chuan 2,5m2/25ngudi
Dién tich st dungla: S=S§ = % X 40 = 4m2

Ta chon dién tich cho nha vé sinh va nha tdm la 10 m2

Nha an t4p thé

S6 ca nhiéu cong nhat 1a Amax = 46 nguoi . Tiéu chuan dién tich cho cong nhan

la 1 m2/nguoi.
S2 = 46x1 =46 (m2).

Ta chon va bd tri cho nha an tap thé: S = 46 m2
Nha dé xe

Ta chi bé tri cho luong cong nhan trung binh Atb = 23 ngudi , trung binh mot
cho dé xe chiém 1,2m2 .

S=23x1,2 =28 m2

Ta chon dién tich dé xe cong nhan la: S=28 m2
Nha bdo vé

B tri 02 nha bao Vvé tai Céng vao va ra.

c. Tinh toan dién tich kho bai
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Kho xi mang

- Dya vao tién do thi cong da lap ta xac dinh khéi bé tong cot: V =16.11 m3

- Bé tong da 1x2 Cép d6 bén B20 d6 sut 4 - 6 cm sir dung xi mang PCB30 theo
dinh muc ta c6 khdi lugng xi mang can thiét cho 1 m3 bé tong 1a: 439 kg/ m3

- Theo Binh muc 24/2005/QD- BXD

- Xi mang: 16,11.0,439 = 7.1(tan)

- Ngoai ra tinh toan khéi luong xi mang du trir can thiét dé lam cac cong viéc
phu dung cho cac cong viéc khac sau khi d6 bé tong,xi ming: 7+2 = 9 (T4n)

- Dién tich kho chtra xi mang Ia :

F=9/13=6,9m2

(trong 6 Dmax= 1,3 T/m2 1 dinh muc sap xép lai vat liéu).
- Dién tich kho c6 ke 16i di 1a:
S =a.F =1,5x6,9= 10,35 m2

- Vay chon dién tich kho chira xi mang F = 12 m2

(Véi o = 1,4-1,6 d6i vai kho kin 13y o = 1,5)

Kho chira thép va gia cong thép

- Khéi luong thép trén céng truong phai du trir dé gia cong va 1ap dung cho 1
tang gom : (dam, san, cot, cau thang).

- Theo s6 liéu tinh toan thi ta xac dinh khéi lugng thép 16n nhit 1a :5,7 tin

- Binh mirc sap xép lai vat liéu Dmax = 1,2tan/m2.

- Dién tich kho chira thép can thiét 1a :

F = 5,7/Dmax = 5,7/1,2 = 4,75 (m2)

- Pé thuan tién cho viéc sap xép, boc dd va gia cong vi chiéu dai thanh thép nén
ta chon kich thuéc kho theo F= 4x15=60(m2)

Kho va xwonq gia cong van khuon

- Luong Van khuon sir dung 16n nhét 13 trong cac ngay gia cong 1ap dung van
khuén cot dam san (S =943 m2 ). Van khudn dam san bao gém cac tAm van
khuon thép cac cdy chéng thép va da ngang, da doc bang gd.

+ Thép tim: 943x51,81/100 = 488.5kg = 0,489 T

+ Thép hinh: 943x48,84/100 =461 kg =0,461T
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+ Go lam thanh da: 943x0,496/100 = 4,7 m3
- Theo dinh murc cit chua vat liéu:

+ Thép tim: 4 - 4,5 T/m2

+ Thép hinh: 0,8 - 1,2 T/m2

+ G4 lam thanh da: 1,2 - 1,8 m3/m2

Qi _ 0489 | 0461

- Dién tich kho:F = + ‘1‘—; = 3,72 m2

max 4 1

- Pé thuan lgi cho thi cong tinh todn kho chira van khuon két, xuong gia cong

vé6i dién tich: F = 5x4=20 (m2) dé dam bao thuan tién khi xép cac cdy chdng theo
chiéu dai.

Bai chira cat vang

- Cét cho 1 ngay d6 bé tong 16n nhat 13 ngay d6 bé tong cot vai khoi luong:
16,11 m3

- Bé tong B 20, d6 sut 4- 6 cm sir dung xi mang PCB30 theo dinh mtrc ta co cat
vang can thiét cho 1 m3 bé tong 14 : 0,444 m3

- binh mic Dmax= 2m3/m2 vai trit lugng trong 7 ngay

16,11X0,444

- Dién tich bai:F =
2x3

= 1,2m?
—=Chon F =2 (m2)

Bai chita da (1 x2)cm

- Khéi luong da 1x2 sir dung 16n nhét cho 1 dot d6 bé tong voi khdi lugng: 16,11
m3

- Bé tong B20 d6 sut 4 - 6 cm st dung xi mang PCB30 theo dinh muc ta c6 da
dam can thiét cho 1 m3 bé tong 1a: 0,860 m3

- Binh mic Dmax=2m3/m2 véi trit lugng trong 3 ngay

16,11x0,866
F=13—"—"—= 3,02m?

—=Chon F =4 (m2)

d. Tinh toan dién thi cong va sinh hoat

+ Pién thi cong va chiéu sang sinh hoat .
+ Dién thi cong va sinh hoat.

Tong cong suét cac phuong tién , thiét bi thi cong.
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binh , Tong cong
TT | Thiét bi phuc vu thi céng | muc 50 hff'mg Suat tiéu
(W/m2) (cai) hao(KW)
1 | May tron bétong 4,1 2 8.2
2 | May van thiang long 3.7 2 7.4
3 | Toidién 4 2 8
4 | Pam dui 0,8 4 3,2
5 | Pam ban 1 2 2
6 | Mday cua ban lién hop 1,2 1 1,2
7 | May cat ubn thép 1,2 1 1,2
8 | May han 3 1 3
9 | May bom nudc 1 1 1
Tong cong suat tiéu hao 39.3

bién chiéu sang cac kho bai, nha chi huy, y té, nha bao vé cong trinh, dién bao vé¢

ngoai nha.

+ Pién trong nha:

Dién
) binh muc P
STT | Noi chiéu sang tich
(W/m2) (W)
(m2)
1 | Nhachi huy + y té 15 18 270
2 | Nha bao v¢ 15 24 360
3 | Nha nghi tam cta cong nhan 15 40 600
4 | Nha vé sinh 3 10 30
5 | Nha dé xe 3 28 84
Tong cong suit tiéu hao 1344
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+ Dién bao vé ngoai nha:

1T Noi chiéu sang Cong suat(W)
1 | Puong chinh+ cong 8x100 = 800
2 | Bai gia cong 2x100 = 200
3 | Céac kho, 14n trai 6x 100 = 600
4 | Bbn goc tong mat bang 5 x500 = 2500
Tong cong 4100

Tong cong suat dung:

P 21,1X[K10§¢P1 + KZZPZ + ngPSJ

C

Trong d6:1,1 - Hé sd tinh dén hao hut dién ap trong toan mang.

Cosg - Hé s cong suét thiét ké cua thiét bi (Iay = 0,75)
Hé sb st dung dién khong diéu hoa( K1=0,7 ; K2=0,8 ;K3 =1,0)
> P, P,, P; 1a tong cong suét cac noi tiéu thu.

0,7x1,344

P, :1,1X[ +0,8.3, O72+4,1j:8,6(KW)

- Str dung mang ludi dién 3 pha (380/220V). Véi san xuat dung dién 380V/220V
bang cach ndi hai diy nong, con dé thip sang dung dién thé 220V bang cach nbi 1
day nong va mot day lanh.

- Toan bd hé thong day dan st dung day cap boc cao su, day cap nhya dé ngam.

- Noi ¢6 can truc hoat dong thi ludi dién phai luén vao cap nhya dé ngam.

- Cac duong day di¢n dat theo duong di co thé sir dung cot dién lam noi treo dén
hoac pha chiéu sang. Dung cot dién bang gd dé dan t6i noi tiéu thy, cot cach nhau
30 m, cao hon mait dat 6,5m, chén sau dudi dat 2m. Do chung cua day cao hon mat
dat 5m.

e. Chon mdy bién dp

r tt
Cong suat phan khang tinh toan: Q, = Q; = Cis(p = % = 12(KW)

Cong suét biéu kién tinh toan: S, = /P? + Q% = /39,152 + 8,62 = 40(KW)
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Chon may bién 4p ba pha lam ngudi biang dau do Lién X6 san Xuat co cong suét
dinh mc 50 KVA

£ Tinh todan ddy dan

Tinh theo d6 sut dién thé cho phép:

_ MxZ _ MxZ  83860,883
10U%cos¢ 10xUZ%cose  10x6°.0,7

=0,029 <10%

Trong d6: M — mo6 men tai ( KW.Km).
U - Bién thé danh hiéu ( KV).
Z - bién tro cua 1Km dai duong day.
- Gia thiét chiéu dai tir mang dién qudc gia toi tram bién 4p cong trudng 1 200m
Ta c6 md men tai M = PxL = 41,93x200 = 8386kW.m = 8,386 kW.km
- Chon day nhém c6 tiét dién ti thiéu cho phép ddi voi duong day cao thé 1a
Smin = 35mm2 chon day A.35.Tra bang 7.9(sach TKTMBXD) véi cos? = 0.7
dugc Z=0,883
Nhu vay day chon A-35 1a dat yéu cau
- Chon day dan phan phbi dén phu tai
Puong day san Xuat:
+ Puong day dong luc co chiéu dai L = 100m
+ Dién ap 380/220 c¢6 Y. P = 41,93(KW) = 41930(W)

1003 P.L 100x41930x100

= - = - =10,188(mm?)
KU2AU  57x380%x5

Trong d6: L = 100 m — Chiéu dai doan dudng day tinh tir diém dau dén noi tiéu
thu
AU = 5% - D¢ sut dién thé cho phép.
K = 57 - Hé s6 ké dén vat liéu 1am day (d¢ong).
Ud= 380(V) - Bién thé cua duong day don vi
- Chon day cap c6 4 1561 day ddng
- M&i day c6 S =25mm2 va [ 1]=205 (A).
- Kiém tra day dan theo cudng do :

P P 41930

| = = = —162,01(A) < 205(A
J3Uf.cosg BU,.cosp 1,73x220x0,68 () <205(A)

SVTH: NGUYEN THI VIET MY - LOP XD1801D Page 168



Trong dé: " P = 41,93(KW) = 41930(W)

Uf=220(V).
cose =0,68: vi sé luong dong co <10
Nhu vay day chon thoa man diéu kién.
- Kiém tra theo d6 bén co hoc:
Déi voi day cap bang ddng c6 dién thé < 1(kV) tiét dién Smin =25 mm2 .Vay
day cap da chon 1a thoa man tat ca cac diéu kién
Puong day sinh hoat va chiéu sang:
Puong day sinh hoat va chiéu sang c¢6 chiéu dai L = 200m

3P =7,172(KW) = 7172(W)

bién 4p 220Vco
2005 PL _ 200X7172X300 )
Ssn = Ssp = = = 37,75(mm
sh =™ “sh = kyZau 57x2202x5 75( )

Trong d6: L = 300m - Chiéu dai doan dudng day tinh tir diém dau dén noi tiéu thy.
AU = 5% - D¢ syt dién thé cho phép
K =57 - Hé sb ké dén vat liéu lam day (dong)
Ud= 220 (V) - bién thé ciia duong day don vi

Chon day cap ¢ 4 16i day dong, mdi day c6 S = 6 mm2 va [I] = 75(A)

- Kiém tra ddy dan theo cwong dé:

I = P _ M =32,6(A) <75(A)
U;cos¢ 220x1,0

Trong do: } P = 7,172(KW) = 7172(W)
Ur =220 (V)
cose =1,0 vi 1a dién thap sang.
Nhu vay day chon thoa man diéu kién.
- Kiém tra theo dg bén co hoc:
Déi v6i day cap bang dong co dién thé < 1(kV) tiét dien Smin = 6 mm2 .Vay day

cap da chon 1a thoa mén tat ca cac diéu kién.
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Tinh toan nwoc thi cong va sinh hoat

. K.luong
STT | Cac diém dung nuéc | D.vi A) binh mac(n) | A x n(m3)
1 | May tron vira bé tong | m3 16.11 195L/ m3 3,87
2 | Rwra cat, da 1x2 m3 19,78 150L/ m3 2,97
3 | Bao dudng bé tong m3 16.11 300L/ m3 5,93
4 | Tudi gach \Y 89100 290L/1000v 25,83
Tong cong 50,75
- X4c dinh nudc dung cho san xuét: P, = 122 Pmay kipK
8x3600
Trong d6: 1,2 - hé s6 ké dén nhitng may khong ké hét
Pmay.kip - 1 lwong nudc may san xuat trong 1 kip
K = 2,2 - hé sb str dung nu6e khong diéu hoa
- 1,2x2,2x50750 _4,65(1/s)
8x3600
- Xac dinh nudc dung cho sinh hoat: Py, = P, + P,
P, = % (I/s)la lvong nudc dung cho sinh hoat trén cong truong

Trong d6: K - 1a hé s6 khong diéu hoa K =2
N1 - S6 cong nhan trén coéng truong (N1 = 91 ngudi).

Pn- Lugng nudcC cia cong nhan trong 1 kip & cong truong(Pn=

20L/nguoi)
2X91x20
¢ = Sxacos 0,126(1/s)
KN>Ppngay \ I \
Py =— s (I/s) 1a luong nudce trong khu nha &

Trong d6: K - 12 hé s6 khong diéu hoa K = 2,5
N2 - S6 cong nhan trong khu sinh hoat (N2 = 91 ngui).

Pn -Nhu ciu nudc cho cong nhén trénl ngay dém (Lay Pn=50L/ngudi)

_ 2,5X91x50
b ™ 24x3600

PSh = Pa + sz 0,126 + 0,132: 0,258(|/S)

= 0,132(1/s)
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- Xac dinh luu lvgng nude dung cho ctru hoa:
+ Ta tra bang véi loai nha c6 do chiu lra 1a dang khé chay va khéi tich trong
khoang (5 - 20) x1000m3 ta co: P.. = 10(l/s)
+ Ta c6 Py, + Psp= 4,65 + 0,258 = 4,908(l/s) < P.. =10(l/s)
Vay luong nude dung trén cong truong tinh theo cong thuc :
P=0,7x (P, + Psy) + P.. =0,7x4,908 + 10 = 13,44 (I/s)
- Gia thiét duong kinh 6ng D >100(mm) L4y van téc nudc chay trong dudong 6ng

(v=1,5 m/s dng dan nudc c6 dudng kinh) 1a:

oo | 4P _ | MX84F 1 06m —106(mm)
V1000 \ 3,14x1,5x1000

Vay chon dudng kinh éng D = 100 mm da gia thiét 12 thoa man

e. Puong tam cho cong trinh

Mit duong 1am bang d4 dam rai thanh ting 16p 15 ~ 20 cm, & mdi 16p cho xe lu
dam ki , tong chiéu day 16p da dam 13 30cm. Doc hai bén dudong co ranh thoat
nudc. Tiét dién ngang cua mat dudng cho 1 1an xe 14 6,25 m. Bé tri duong cudi
hudng gié ddi véi khu vuc hanh chinh, nha nghi dé dam bao tranh bui

4.6. An toan lao dong- v€ sinh méi truwong

4.6.1. An toan lao dong

a. An toan lao ddng trong thi céng ddo dat

Su ¢b thuong gip khi cong dao dat

- Khi dao ¢4t hd mong co rat nhiéu su cb xay ra, vi vay can phai cha ¥ dé c6 nhiing
bién phap phong ngira, hoic khi da xay ra sy ¢d can nhanh chong khac phuc dé
dam bao yéu cau vé k¥ thuat va dé kip tién do thi cong.

- Pang dao dat, gap troi mua lam cho dat bi sut 16 xuéng day mong.Khi tanh mua
nhanh chong lay hét chd dat sap Xuéng, lac vét dat sap 16 can chira lai 20cm day hd
dao so voi cdt thiét ké. Khi boc bo l6p 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 déng ngay céc 10p van va chong thanh vach sau khi don xong dat sap lé

Xubéng mong.
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- Céan c6 bién phap tiéu nudc bé mat dé khi giap mua nudc khong chay tir mat
xubng day hd dao. Can lam ranh ¢ mép hb dao dé thu nudc, phai cé ranh, con trach
quanh hé méng dé tranh nudc trén bé mat chay xudng hé dao.

- Khi dao gip d4 "md c6i nam chim" hoic khdi ran nam khéng hét day méng thi
phai pha bo dé thay vao bang 16p cat pha da dam roi dam k§ lai ¢é cho nén chiu tai
déu.

- Pao phai vat ngaim nhu dudng 6ng cip thoat nude, diy cap dién cac loai: Can
nhanh chong chuyén vi tri cong tac dé co giai phap xu 1y.Khong duoc dé kéo dai
su ¢6 s& nguy hiém cho ving 14n c4n va anh hudng téi tién do thi céng. Néu lam v
6ng nudc phai khoa van trude diém lam v dé xir 1y ngay. Lam dut day cap phai
bao cho don vi quan 1y, dong thoi nhanh chong so tan trudc khi ngat dién dau
nguon.

b. An toan lao dong trong thi céng dao dat bang mdy

- Trong thoi gian may hoat d6ng, cAm moi ngudi di lai trén mai dbc ty nhién, cling
nhu trong pham vi hoat dong cua may, khu vure ndy phai c6 bién bao.

Khi van hanh may phai kiém tra tinh trang may, vi tri dit may, thiét bj an toan
phanh ham, tin hiéu, &m thanh, cho may chay thur khong tai.

- Khong dugc thay d6i do nghiéng ctua may khi gau xtuc dang mang tai hay dang
quay gan. CAm ham phanh dot ngét.

- Thuong xuyén kiém tra tinh trang caa day cap, khong dung day cap da nbi.

- Trong moi trudng hop khoang cach giira cabin may va thanh hé dao phai > 1,5
m.

c. An toan lao déng trong khi thi céng dao dat bang thi cong

Phai trang bi du dung cu cho cong nhan theo ché do hién hanh.Cam ngudi di lai
trong pham vi 2m tinh tir méng dé tranh tinh trang roi xudng hé

Pao dat hdé méng sau mdi tran mua phai ric cat vao bac than 1én xubng tranh trugt
nga

Cam bd tri nguoi lam viée trén miéng ho trong khi dang ¢o viéc ¢ bén dudi hd dao
trong ciing mot khoang ma dt c6 thé roi, 16 xudng ngudi bén dudi

d. An toan lao ddng trong cong tdc bé téng va cot thép
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An toan lao dong trong cong tac bé tong

- Trude khi d6 bé tong can bo ky thuat thi cong phai kiém tra viéc lap dit cbp pha,
cbt thép, dan gido, san cong tac, dudong van chuyén. Chi dugc tién hanh d6 sau khi
da c6 van ban xac nhan.

- L6i qua lai dudi khu vuc dang d6 bé tong phai ¢ rao ngan va bién cam. Truong
hop bat budc co ngudi qua lai can 1am nhiing tam che ¢ phia trén 16i qua lai d6.

- Cam ngudi khong co nhiém vy ding ¢ san rot vira bé tong. Cong nhan lam nhiém
vu dinh huéng, diéu chinh may, voi bom d6 bé téng phai co ging, ung.

- Khi bao dudng bé tong phai dung dan gido, khéng dugc dimg 18n cac cot chong
hoac canh van khudn, khong dugce dung thang tua vao cac bo phan két cau bé tong
dang bao dudng.

- Béo dudng bé tong vé ban dém hoic nhitng bo phan két cau bi che khuét phai co
dén chiéu sang.

An toan lao dong trong cong tac ¢t thép

- Gia cong cdt thép phai duoc tién hanh & khu vyc riéng, xung quanh c6 rao chan
va bién bao.

- Cit, udn, kéo cdt thép phai dung nhiing thiét bi chuyén dung, phai c6 bién phap
ngin ngira thép ving khi cat cét thép c6 doan dai hon hoac bang 0,3m.

- Ban gia cong ¢t thép phai dugc cd dinh chac chan, néu ban gia cong cbt thép co
cong nhan lam viéc & hai gia thi ¢ giita phai c6 ludi thép bao vé cao it nhat 1a 1,0
m. C6t thép da 1am xong phai dé dung chd quy dinh.

- Khi nan thang thép tron cudn bang may phai che chan bao hiém ¢ truc cuén truéc
khi mé may, ham dong co khi dua dau nbi thép vao truc cuon.

- Khi gia cong c6t thép va lam sach ri phai trang bj day di phuong tién bao vé ca
nhan cho cong nhan

- Khong dung kéo tay khi cat cac thanh thép thanh cac mau ngan hon 30cm.

- Khi dung lap cbt thép gan duong day dan dién phai cat dién, truong hop khong
cat duoc dién phai c6 bién phap ngin ngira c6t thép va cham vao day dién

An toan lao dong trong cong tac thi cong van khuon cay chénq
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- Van khudn ding dé d& két cau bé tong phai dugc ché tao va lap dung theo dung
yéu cau trong thiét ké thi cong da duoc duyeét.

- Van khuon ghép thanh khéi 16n phai dam bao viing chac khi cau lap va khi cau
lip phai tranh va cham vao cac bd két cau da 1ap trudc.

- Khong duoc dé trén van khuon nhiing thiét bi vat liéu khong c6 trong thiét ké.

- Trude khi d6 bé tong can bd ki thuat thi cong phai kiém tra van khuén, nén c¢6 hu
hong phai sira chira ngay. Khu vuc sira chita phai c¢6 rao ngan, bién béo.

An toan lao dong khi thdo d& van khudn

- Chi dugc thao do van khuon sau khi bé tong da dat cuong dé qui dinh theo hudng
dan cia can bo ki thuat thi cong.

- Khi thao d& van khudn phai thao theo trinh ty hop 1y phai c6 bién phap dé phong
van khudn roi, hodc két cau cong trinh bi sap do bat ngo. Noi thao van khuon phai
c6 130 ngan va bién béo.

- Trudc khi thao van khudn phai thu gon hét cac vat liéu thira va cac thiét bi dat
trén cac bd phan cong trinh sap thao van khuon.

- Sau khi thao van khuon phai che chin céac 16 hong cua cong trinh khong duoc dé
van khudn di thao 1én san cong tac hodc ném van khudn tir trén xudng, van khudn
sau khi thao phai duoc dé vao noi qui dinh.

- Thao d& van khuon d6i véi nhitng khoang d6 bé téng cot thép co khau do Ion
phai thuc hién diy du yéu cau néu trong thiét ké vé chong d& tam thoi

An toan lao dong khi lip dung, thio d& dan gijo:

- Khe ho gitra san cong tac va tuong cong trinh >0,05 m khi xay va 0,2 m khi trat.

- Khi dan gido cao hon 6m phai 1am it nhat 2 san cong tac: San 1am viéc bén trén,
san bao vé bén dudi.

- Khi dan gido cao hon 12 m phai lam ciu thang. D¢ ddc cua cau thang < 600

L6 hong ¢ san cong tac dé 1én xudng phai co lan can bao vé ¢ 3 phia

- Thuong xuyén kiém tra tit ca cac bd phan két ciu cua dan gido, gia d&, dé kip
thoi phat hién tinh trang hu hong caa dan gido dé c6 bién phap stra chita kip thoi

- Khi thao d& dan gido phai co rao ngin, bién cAm nguoi qua lai. Cim théo d& dan

gido bang cach giat do
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- Khong dung lap, thao d& hoic 1am viéc trén dan giao va khi troi mua to, giong
bdo hodc gi6 cap 5 trd 1én

e.An toan lao dong trong cong tac dién may

- Khong duoc su dung van thang dé van chuyén nguoi lén xuéng,tru’éc khi van
chuyén vat liéu thi kiém tra day cap ciia may.Khi st dung toi dién thi can ndi day
tiép dia cho toi.

- Péi véi thg han phai ¢6 trinh d6 chuyén mén cao, truéc khi bat dau cong tac han
phai kiém tra hiéu chinh cac thiét bi han dién, thiét bi tiép dia va két cau ciing nhu
d6 bén chac cach dién.

- Pé phong , tiép xtc va cham cac bo phan mang dién, biao dam cach dién tét, phai
bao che va ngan cach cac by phan mang dién.

- Han ché giam cac cong viéc trén cao, ung dung cac thiét bi treo budc co khoa ban
tu dong dé thao d& két cau ra khoi moc cau nhanh chong cong nhan co thé dung ¢
dudi dat,

f. Phong chong chdy né

- Lam cac hé thong chéng sét cho dan gido kim loai va cac cong trinh cao, cac
cong trinh ding doc lap.

- Pé phong, tiép xtc va cham cac bd phan mang dién, bao dam cach dién tdt, phai
bao che va ngan cach cac bo phan mang dién.

- Hé thong dién cong trudng phai dam bao an toan, ha ngam téi da, day dan phal
dam bao tai tranh hién twong qua tai dan dén chap chay.

- Han ché tap trung céc vat liéu dé chay no tai cac khu vuc c6 nguy co chay no cao.
- Trang bi hé théng phong chay va chita chay tai chd nhu binh bot, cat, nudc tai
cong truong

-Tap huan cho ban chi huy céng truong, va cong nhan trén cong truong cong tac
phong chay chita chay tai chd va phuong an thoat hiém thoat nan khi sy ¢ xay ra.
- Trén mat bang chi rd huéng gio, cac dudong qua lai cua xe van chuyén vat liéu,
cac bién phap thoat ngudi khi co sy ¢d Xay ra, cavs nguén nudc chita chay.

g. An todn trong thiét ké té chire thi cong
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- Can phai thiét ké cac giai phap an toan trong thiét ké té chuc thi cong dé ngin
chan cac truong hop tai nan co thé xay ra va dua cac bién phép thi cong tdi uu ,
dit van dé dam bao an toan lao dong 1én hang dau
- Tac dong cua moi truong luu dong
- Pam bao trinh ty va thoi gian thi cong, dam bao sy nhip nhan giira cac to doi
tranh chong chéo gy trd ngai lan nhau gdy mét an toan trong lao dong.
- Can phai ¢6 rao chan va cac ving nguy hiém, bién thé, kho vat liéu d& chay, dé
no, khu vue xung quanh dan gido, gan can truc.
- Trén mat bang chi rd huéng gio, cac duong qua lai cua xe van chuyén vat liéu,
cac bién phap thoat ngudi khi co sy ¢o Xay ra, cavs nguén nudc chita chay.. .
- Nhitng noi nha kho phai b tri & nhitng noi bang phang, thoat nudc tét dé dam
bao do 6n dinh kho cac vat lidu xép chong , déng, phai xép sap ding quy cach
tranh x6 d6 bat ngo gy tai nan.
- Lam cac hé thong chéng sét cho dan gido kim loai va cac cong trinh cao, cac
cong trinh ding doc lap.
- Han ché giam cac cong viéc trén cao, tng dung cac thiét bj treo budc c6 khoa ban
tu dong dé thao d két cau ra khoéi moc ciu nhanh chong cong nhan ¢ thé dung &
dudi dat,
4.6.2. Moi truong lao dong
a. Gidi phdp han ché tiéng on

Cac bién phap chdng on phai dugc dit ra tir khi thiét ké cong nghé va thiét bi,
thiét ké mat bang nha xuong, ..wv

*Giam on tir ngudn tao dn

- Lam giam cuong do tiéng on phat ra ciia may moc va dong co bang nhiéu bién
phap k¥ thuat.

- St dung bién phap kién trac quy hoach dé chong on bang cach thiét ké cac
cong doan san Xuét gay dn, doc hai hop khdi véi nhau va to hop riéng biét, dam
bao khoang cach véi cac cong trinh bén canh theo tiéu chuan vé sinh. Quy hoach
hop 1y cac nha xudng cé thé han ché duoc su lan chuyén cia am, giam dugc sb

lwong cong nhan chiu tac dong on.
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*Cach am

C6 thé 1am giam muc d6 lan truyén trong khong khi bang cach dung tuong ngin,
san vo, cach am. Lam cach 4m cac phong voi nguon dn va str dung cac bién phap
giam am nhu : B4 tri cac khu vuc san xuat phat nhiéu tiéng 6n & cudi gio, trong
cdy xanh xung quanh dé chong on. Xay tuong xung quanh cach 4m bang gach rong
va nhiéu 16p hoic dung cac buc vach lap kin, cira kin.
Hap thu Am
D6 1a str dung cac vat lidu, két cau hap thu ning luong giao dong am. bp tran,
tuong bang vat liéu hat am.
Str dung cac dung cu phong hd ca nhan: Str dung cac cong cu bao ho lao dong nhu
khau trang, kinh mat, bong nut tai vv..
b. Gidi phdp han ché bui va 6 nhiém méi trwong xung quanh

- Bao che cong truong bang hé théng gido dung két hop véi hé thong ludi ngan
cach cong trinh véi khu vire 1an can, nham dam bao vé sinh cong nghiép trong subt
thoi gian thi cong.

- Dét va phé thai van chuyén béng xe chuyén dung co6 che day can than, dam bao
quy dinh cta thanh phd V& vé sinh méi truong.

- Bao kin thiét bi va day chuyén san xuat phat sinh byui nhu may mai, may cua,
may nghién. ..

- Phun nuéc tudi am cac loai vt lidu trong qua trinh thi céng phat sinh nhiéu bui

- Che day kin cac bd phan may phat sinh nhiéu bui bang vo che tir d6 dat hé
théng thu gom si 1y bui.

- Trang bi day du phuong tién bao ho lao dong cho cong nhén trén cong trudng.

- Trén day 1a nhiing yéu cau caa quy pham an toan trong xay dyng. Khi thi cong

cac cong trinh can tuan thu nghiém ngit nhitng quy dinh trén.
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