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NHIEM VU DE TAI
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CAN BQ HUONG DAN DPE TAI TOT NGHIEP

Ho va tén
Hoc ham, hoc vi
Co quan cong tac  : Truong Pai hoc Quan Iy va Cong ngh¢ Hai Phong

Noi dung hwéng dan:

Pé tai tot nghiép dugc giao ngay ..... thang .... ndm 20...

Yéu cau phai hoan thanh xong trudc ngay ..... thang .... nam 20...

ba nhan nhiém vu BPTTN ba giao nhiém vu BDTTN

Sinh vién Gidng vién hwéng dan

Hai Phong, ngay thang  nam 20....
HIEU TRUONG
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CONG HOA XA HQI CHU NGHIA VIET NAM
Pgc 1ap - Tw do - Hanh phic

PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP
(PHAN KET CAU)

HO VA N ZIANE VICN oot
DOn VI CONZ tAC: o e
Ho va tén sinh vi€n: ..o Chuyén nganh: .......cccceeevieeieneenns

DR VIR Eo 1110 111 o TSR

2. Panh gia chit lwrong cia d6 4n (so véi Ndi dung yéu cau di dé ra trong nhiém
vu D.T. T.N trén cac mit Iy luan, thuc tién, tinh toan s6 liéu...)

3. Y kién caa giang vién hwéng din tét nghiép
Pugcbaové [ | Khéongduocbaovée [ | Diémhuéngdin [ |
Hai Phong, ngay ... thang ... nam ......

Giang vién hwéng dan
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Tru s¢ truong dai hoc giao thong van tai ha noi

CONG HOA XA HQI CHU NGHIA VIET NAM
Poc l1ap - Tw do - Hanh phic

PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP

(PHAN THI CONG)
HOQ VA tEN QIANG VI  .ooiiiiiiii ittt sttt e b e nn e e ne s
Don VI CONG tAC: oo e
Ho va tén sinh vién: ..o, Chuyén nganh: .........cccceeveeeennenn.
DR VRO 110 111 o F TP
NOi dung hurSNQ GAN:  oooeoeceee ettt et veseaetse et es et enerae e

3. Panh gia chit lwong ciia dd an (so véi Ndi dung yéu ciu da dé ra trong
nhiém vu D.T. T.N trén cac mit Iy luin, thuc tién, tinh toan so li¢u...)

3. Y kién cia giang vién hwéng din tét nghiép
Pugchaové [ | Khongduwochaove [ | Piémhuéngdin [ |
Hai Phong, ngay ... thang ... nam ......

Giang vién hwéng dan
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Tru s¢ truong dai hoc giao thong van tai ha noi

NHIEM VU PO AN

1. Noi dung va cac yéu cau can giai quyét trong nhiém vu dd an tot nghiép ( vé
1y luan , thuc tién , cac sb liéu tinh toan va cac ban ve)

Noi dung huéng dan:

Tinh toan khung truc 3

Thiét ké mong khung truc 3

Tinh toan san tang dién hinh

Lap bién phap thi cong phan ngam

Lap bién phap thi cong phan than

Tién luong va dy toan phan hoan thién

Lap tong tién d6 thi cong toan cong trinh

Lap tong mat bang thi cong cong trinh

2. Céc sb liéu can dé thiét ké, tinh toan :
Nhip: 7,0x2,868x7,0
Budc: 4,5x13

Chiéu cao tang :

Tang 1 dén 8:3,5(m)

Tang mai : 2,95 (m)
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Tru s¢ truong dai hoc giao thong van tai ha noi

LOI MO BAU

Trong nhiing nim gan day clng voi Sy phat trién cua dat nudc, nganh xay
dung cling theo da phat trién manh mé&. Trén khép céc tinh thanh trong ca nudc cac
cong trinh méi moc 1én ngdy cang nhiéu. Pbi véi mot sinh vién nhu em viéc chon
dé tai t6t nghiép sao cho phu hop véi su phat trién chung ciia nganh xiy dung va
pht hop véi ban than 1a mot van dé quan trong.

Véi su dong ¥ va huong dan cia ThS. TRAN DUNG
Em di chon va hoan thanh dé tai: TRU SO LAM VIEC TRUONG DAl HQOC
GIAO THONG VAN TAI HA NOI

Dé hoan thanh dugc d6 4n ndy, em da nhan duoc su giup d& nhiét tinh, su
huéng dan chi bao nhiing kién thac can thiét, nhitng tai liéu tham khao phuc vu cho
d6 an ciing nhu cho thyc té sau nay. Em xin chan thanh bay to 1ong biét on siu sac
ctia minh d6i voi sy gitp d& quy bau d6 cua cac thay. Cling qua ddy em xin dugc to
long biét on dén ban lanh dao truong Pai Hoc Dan Lap Hai Phong, ban lanh dao
Khoa Xay Dung, tat ca cac thay co gido da tryc tiép cling nhu gian tiép giang day
trong nhitng nam hoc vura qua.

Bén canh su gitp d& cia cac thay co 1a sy giup d& cua gia dinh, ban bé va
nhitng nguoi than di gop phan gitup em trong qua trinh thuc hién d6 an cling nhu
sudt qua trinh hoc tap, em xin chan thanh cam on va ghi nhan su giup d& do.

Qua trinh thyc hién db an tuy da c6 gang hoc hoi, xong em khong thé tranh
khoi nhitng thiéu sét do tam hiéu biét con han ché va thiéu kinh nghiém thyc té , em
rat mong muén nhan duoc sy chi bao thém cta cic thay cd dé kién thirc chuyén
nganh cua em ngay cang hoan thién.

Mot 1an nita em xin bay t6 long kinh trong va biét on sau sic tdi toan thé cac
thay co gido, ngudi da day bao va truyén cho em mot nghé nghiép, mot cach song,
hudng cho em tré thanh mot ngudi lao dong chan chinh, c6 ich cho dat nuée.

Em xin chan thanh cam on !
Hai Phong,ngay 24 thang 7 nam 2020
Sinh vién : TRAN QUANG MINH
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Tru s¢ truong dai hoc giao thong van tai ha noi

PHAN I: GIAI PHAP KIEN TRUC

oo 2
100 W
GIAO VIEN HUONG DAN : ThS. TRAN DUNG
SINH VIEN THUC HIEN : TRAN QUANG MINH
LOP : XD1901D
MA SO SV : 1512104009
CAC BAN VE KEM THEOQO:

1.MAT BANG TONG THE.
2.MAT BANG TANG 1,

3.MAT BANG TANG PIEN HiNH.
4.MAT BANG MAL

5.MAT PUNG TRUC 1-13

6.MAT PUNG TRUC D-A’

7.MAT CAT + CHI TIET
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Tru s¢ truong dai hoc giao thong van tai ha noi

CHUONG 1 : KIEN TRUC
Gidi thiéu cong trinh:

e Tén cong trinh: Tru S& Lam viéc Truong dai hoc Giao Thong Van Tai Ha
Noi.

e Pija diém xay dung: Dong Pa - Ha Noi
e Don vi chu quan: Truong dai hoc Giao thong van tai - Ha NQi.
e Thé loai cong trinh: Nha lam viéc két hop phong hoc
e Quy mo cong trinh:
Cong trinh ¢6 9 ting bao gdm ca mai
e Chiéu cao toan bd cong trinh: 30,95m
e Chiéu dai: 58.5m

e (Cong trinh dugc xay dung trén khi dt da san gat bang phang va c6 dién tich
xay dung khoang 983m?2

Chtrc nang phuc vu:

Cong trinh dugc xay dung phuc vu vdi chirc nang dap trng nhu cau hoc tap va lam
viéc cho can bd, nhan vién va toan thé sinh vién cua truong.

e Tang 1: Gom cac phong lam viéc, sanh chinh va khu vé sinh. ..
e Tang 2: Gom cac phong lam viéc, thu vién, kho séch. ..

e Tang 3 dén ting 9: Gom cac phong lam viéc khac.
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Tru s¢ truong dai hoc giao thong van tai ha noi

CO SO TINH TOAN

1.1. Céc tai liéu sir dung trong tinh toan
1. TCVN 5574-2012: Tiéu chuan thiét 1& két cau bé tong cdt thép.
2. TCVN 2737-1995: Tiéu chuan tai trong va tac dong.

1.2. Tai liéu tham khao.

e 1.Huéng din sir dung chuong trinh SAP 2000.v14.2 — Ths.Hoang Hiéu
Nghia. Ks Trinh Duy Thanh

e San swon BTCT toan khdi — ThS.Nguyén Duy Ban, ThS. Mai Trong
Binh, ThS. Nguyén Truong Thang.

e K&t cu bétong cot thép ( phan cau kién co ban) — PGS.TS. Phan Quang
Minh, Gs. Ts. Ng6 Thé Phong, Gs. Ts. Nguyén Dinh Cong.

e Kétcau bétong cot thép (phan két ciu nha cira) — GS.TS. Ngo Thé Phong,
Pgs. Ts. Ly Tran Cudng, Ts Trinh Thanh Pam, PGS.TS. Nguyén Lé
Ninh.

e Két cdu nha cao tang bé tong cot thép — Ths. Hoang Hiéu Nghia
o Khung bé tong cot thép toan khdi — PGS.TS.Lé Ba Hué.
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Tru s¢ truong dai hoc giao thong van tai ha noi

CHUONG 2: PHAN TICH LUA CHON GIAI PHAP KET CAU CONG
TRINH.TINH TOAN NOI LUC

2.1. LUA CHON CAC LOAI VAT LIEU CHO CONG TRINH.

Hién nay ¢ Viét Nam, vat liéu dung cho két cAu nha cao téng thuong st dung 1a kim
loai (chu yéu la thép) hoac bé tong cot thép.

Néu dung két ciu thép cho nha cao ting thi viéc dam bao thi cong tot cac mbi ndi 1a
rat kho khan, mat khac gia thanh cong trinh bang thép thuong cao ma chi phi cho
viéc bao quan cau kién khi cong trinh di vao str dung la rat ton kém.

Két cdu bang bé tong ¢t thép lam cho cong trinh ¢o trong lwong ban than 16n, cong
trinh ning né hon dan dén két cAu mong 16n. Tuy nhién, két cau bé tong cdt thép
khic phuc duoc mot sd nhuge diém cia két cu thép: nhu thi cong don gian hon,
vat liéu ré hon, bén v0i moi truong va nhiét do, ngoai ra giai phap nay tan dung
duogc tinh chiu nén rat t6t ctia bé tong va tinh chiu kéo cua cdt thép bang cach dit no
vao vung kéo cia cbt thép.

Tu nhitng phan tich trén, ta Iya chon bé tong cdt thép la vat liéu cho két ciu cong
trinh, va dé€ hop 1y vdi két cau nha cao tang ta st dung bé tong mac cao.

Céc vat liéu xay dung chu yéu nhu: gach, cét, d4, xi mang doc san xuét tai dia phuong
de ha gia thanh cong trinh. C6 thi nghiém xac dinh tinh chat co 1i trude khi dung.

- Bé tong cap do bén B20 :
Ry, = 11,5 MPa

Ry = 0,9 MPa
E, =27.10° MPa

~ Cbt thép: ) ,
+ Néu d < 10mm thi dung cot thép nhom CI ¢o:
Rs =225MPa
Rsw = 175MPa

E, = 21.10" MPa
+ Néu d > 10mm thi dung cbt thép nhém CII c6:
R, = 280 MPa

Rey = 225 MPa
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Tru s¢ truong dai hoc giao thong van tai ha noi

E, = 21.10* MPa

- Trabang : Bé tong B20 : Yoo = 1;
Thép CI . éR =0,645; oR = 0,437
Thép CII ; Er = 0,623; ag = 0,429

2. LUA CHON CAC GIAI PHAP KET CAU CHO CONG TRINH.

Ddi vai viéc thiét ké cong trinh, viéc lya chon giai phap két Cau dong mot vai tro rat
quan trong, bai vi viéc luya chon trong giai doan nay sé quyet dinh tryc tlep dén gia
thanh ciing nhu chét luong cong trinh. Cé nhiéu giai phap két cau c6 thé dam bao
kha nang lam viéc ctia cong trinh do vay dé lya chon duoc mot giai phap két cau
phtt hop can phai dya trén nhitng diéu kién cu thé ciia cong trinh.

- Dua vao dic diém cong trinh.
- Tai trong tac dung vao cong trinh.
- Yéu cau caa kién tric vé hinh dang, cong ning, tinh thich dung.

- Xuat phat tir dic diém cong trinh 1a khéi nha nhiéu tang (8 tang ), Chleu cao cong
trinh 16n, tai trong tac dung vao cong trinh twong doi phu’c tap. Nén can c6 hé két
cau chiu luc hop Iy va hiéu qua. Phan loai cac giai phap két cau.

2.1. Két cau chiu hre chinh (cic dang két ciu khung)
2.1.1. H¢ khung chiu luec.

- Hé két cau thuan khung c6 kha ning tao ra cac khong gian 16n, linh hoat thich hop
v6i cac cong trinh cong cong. Hé két cdu khung c6 so dd 1am viéc rd rang nhung
nhuge diém 14 kém hiéu qua khi chiéu cao cong trinh 16n, kha ning chiu tai trong
ngang kém, bién dang 16n. Dé dap tng duocyéu cau bién dang nho thi mit cat tiét
diér}, dam cot phai 16n nén lang phi khong gian str dung, vat li¢u, thép phai dat
nhicu.

- Trong thyuc té két ciu thuan khung BTCT dugc sitr dung cho cac cong trinh c6
chiéu cao 20 tang doi véi cap phong chong dong dat <7, 15 tang doi voi nha trong
vung c¢6 chan dong dong dat dén cap 8 va 10 tang doi vdi cap 9.

2.1.2. H¢ két cAu vach cing 16i cirng.

- Hé két cdu vach ctng c6 thé doc bd tri thanh hé théng thanh 1 ‘phuong,2 phuong
hodc lién ket lai thanh cac h¢ khong gian goi la 161 cing. Déc diém quan trong cta
loai két cAu nay 1a kha ning chiu lyc ngang t6t nén thudngduge sir dung cho cac
cong trinh c6 chiéu cao trén 20 tang.
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Tru s¢ truong dai hoc giao thong van tai ha noi

- Tuy nhién d6 cting theo phuong ngang cua cua cac vach tuong chi to ra hiéu qua ¢
nhirng d cao nhat dinh. Khi chiéu cao cong trinh 16n thi ban than vach ciing phai
c6 kich thude du 16n ma diéu d6 khé c6 thé thuc hién duoc. Ngoai ra hé thong vach
clng trong cong trinh 13 sy can tro dé tao ra cac khong gian rong.

- Trong thyc té, hé két cau vach cimg duoc sir dung c6 hiéu qua cho cic ngdi nha
dudi 40 tang voi cap phong chong dong dat cap 7, do cao gidi han bi gidm di néu
cap phong chong dong dat cao hon.

2.1.3.Hé két ciu khung giing (khung va vach cing).

- Hé két cau khung glang (khung va vach ctng) dugc tao ra bang su két hop hé
théng khung va h¢ thong véach cing. Hé thdng véach cung thudng duoc tao ra tai khu
vuc cau thang bg, cau thang may. Khu v¢ sinh chung hodc ¢ cac tuong bién 1a cac
khu vuc c6 tudng lién tuc nhiéu ting. Hé thong khung duoc bd tri tai cac khu vuc
con lai cua ngdi nha. Hai he thong khung va vach duoc lién ket v6i nhau qua hé két
ciu san trong truong hop nay hé san lién khéi c6 nghia rat 16n. Thuong trong hé
thong két cau nay he thong vach dong vai tro chu yéu chiu tai trong ngang. Hé
khung chu yéu doc thiét ké dé chiu tai trong thang dimg. Su phan rd chirc ning nay
tao diéu kién dé t6i wu hoa cac ciu kién, giam bét kich thudce cot va dam dap ung
dugc yéu cau cua kién truc.

- Loai két cau nay duoc sir dung cho cic ngdi nha dudi 40 tang véi cap phong chong
dong dat < 7; 30 tang ddi voi nha trong ving c6 dong dat cap 8; 20 tang ddi véi cap 9.

Két luan : Cong trinh “Tru S¢ Lam Viéc Truwong Pai Hoc GTVT Ha Nji” 1a cong
trinh cao 8 tang, chiéu cao trung binh mdi ting 13 3,5m, budc nhip trung binh la 7
m. Vi viy tai trong theo phuong dimg va phuong ngang la kha lon. Dong thoi, do
dic diém cia cong trinh 1a try sé 1am viéc yéu cau dam bao vé mat kién trac, cong
nang, tinh thich dung.

Kich thugc cta cong trinh theo phuwong ngang 1a 16,8m, theo phuong doc 1a 58,5m,
theo phuong dung 1a 32,15m.Tu nhitng déc diém trén ta thay st dung phuong an
Khung BTCT chiu lwe 1a hop 1y hon ca.

Cong trinh ¢6 chiéu dai 1 so véi chiéu rong ( H>2B) thi ta nén chon h¢ khung phang dé
tinh toan vi tinh todn khung phang don gian hon va ting d an toan cho cong trinh...

2.2. Phén tich lwa chon giai phap két ciu san.

2.2.1. Phwong 4n san swon BTCT toan khdi:

Céu tao hé két cau san bao gdm hé dam chinh phuy va ban san.

Uu diém: Ly thuyét tinh toan va kinh nghiém tinh toan kha hoan thién, thi cong

don gian, dugc sir dung phd bién ¢ nude ta voi cong nghé thi cong phong phu nén
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Tru s¢ truong dai hoc giao thong van tai ha noi

thuan tién cho viéc lya chon cong nghé thi cong. Chat luong dam bao do c¢6 nhiéu
kinh nghi¢m thiét ké va thi cong trude day.

Nhwoe diém: chiéu cao va do vong ciia ban san rat 16n khi vuot khau do 16n, hé
dam phu bd tri nho 1é vOi nhimg cong trinh khong c6 hé thong cot gitra, dan dén
chiéu cao thong thuy moi tang thap hodc phai nang cao chiéu cao ting, khong co loi
cho két cu khi chiu tai trong ngang. Khong gian kién trac bd tri nho 1¢, kho tan
dung. Khong tiét kiém thoi gian va chi phi vat liéu, khong tiét kiém doc khong gian
st dung.

2.2.2 .Phwong an san 6 co BTCT:

Céu tao hé két ciu san bao gdm hé ddm vudng goc voi nhau theo hai phwong, chia
ban san thanh cic 6 ban ké bdn canh c6 nhip b¢, theo yéu cau ciu tao khoang cach
giita cac dam khong qua 2m. Cac dam chinh c6 thé 1am & dang dam bet dé tiét kiém
khung gian st dung trong phong. Phii hop cho nha c¢6 hé thong 16i cot vudng.

Uu diém: Tranh dugc c6 qua nhiéu cot bén trong nén tiét kiém dugc khong gian st
dung va co kién truc dep, thich hop voi cac cong trinh yéu cau tham my cao va
khong gian st dung 16n nhu hoi truong, céu lac bo. Kha nang chiu luc t6t, thudn
tién cho bd tri mit bang.

Nhwoe diém: Khong tiét kiém, thi cong phirc tap. Mt khac, khi mit bang san qué
rong can phai bd tri thém cac dam chinh. Vi vay,né ciing khong tranh duoc nhiing
han ché do chiéu cao diam chinh phai 16n dé giam do vimg. Viéc két hop sir dung
dam chinh dang dam bet dé giam chiéu cao dam c6 thé duoc thuc hién nhung chi
phi ciing s& ting cao vé kich thudc dam rét 16n.

2.2.3.Phwong an san khong dim (san nim)

Céu tao g@)m cac ban ké truc tiép 1én cot. Pau cot lam mii cot dé dam bao lién két
chac chan va tranh hién tuong dam thung ban san. Phu hop véi mat bang ¢6 cac 6
san ¢6 kich thude nh nhau.

Uu diém: Chiéu cao két cau nho nén giam duoc chiéu cao cong trinh, tiét kiém d-
uoc khong gian st dung. Thich hgp véi nhitng cong trinh ¢6 khau dg vira (6 + 8 m)
va rét kinh té v6i nhimng loai san chiju tai trong >1000 kg/m?.

Nhuwoe diém: Chiéu day ban san 16n, tén vat liéu, tinh toan phtc tap. Thi cong kho
vi n6 khéng dugc sir dung pho bién & ndc ta hién nay, nhng véi huéng xay dung
nhiéu nha cao ting, trong tuong lai loai san nay s€ dugc sir dung rat pho bién trong
viéc thiét ké nha cao tang.

=> Két luan: Cin cr vao dic diém kién trac va dic diém két cu cua cong trinh,
thyc té thi cong va co s phan tich so bd ¢ trén, Em di dén két luan lya chon
phuong an San swon BTCT toan khoi  khong bo tri dam phuy,chi c6 cac dam qua
cot
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3. TINH TOAN KHUNG TRUC 5

Khung 13 két cau hé thanh, bao gdm cac thanh ngang goi 14 dam, cac thanh dimg goi
la cot.

Khung BTCT Ia loai két cau rat pho bién, sir dung lam két cau chiu lyc chinh trong
hau hét cac cong trinh xay dung dan dung va cong nghiép. Khung co thé thi cong
toan khéi hodc lap ghép. Két cdu khung BTCT toan khéi dugce str dung rong rai nhd
nhirng vu diém: Pa dang, linh dong vé tao dang kién trac, do cung cong trinh 16n.

- Cong trinh: “Try S6 Lam Viéc Truong Pai Hoc GTVT Ha No61” voi két cau chiu
Iirc chinh 13 hé khung bé tong cdt thép toan khoi.

- Can clr vao budc cot, nhip cua dam khung ngang, ta nhan théy phuong doc nha c6
sO luong cot nhidu hon phuong ngang nha nén c¢6 xu huéng 6n dinh hon. Nhu vay
14y phuwong ngang 1 phuong nguy hiém hon dé tinh toan.

- So d6 tinh khung 1a khung phang theo phuong ngang nha, dua vao ban vé& thiét ké
klen truc ta xac dinh duoc hinh dang cua khung (nhip, chiéu cao tang), kich thudc
tiét dién cot, dim dugc tinh toan chon so b, lién két gitta cac cau kién 1a cung tai
nut, lién két moéng véi chan cot 1a lién két ngam.

- Dua vao tai trong tac dung lén san ( Tinh tai, hoat tai ) cac cau kién va kich thude
0 ban ta tién hanh tinh toan ndi lyc, tir do tinh toan s6 lugng cot thép can thiét cho
moi loai cau kién va bo tri c6t thép cho hgp 1y dong théi tinh toan chat tai 1én
khung. Khung truc 5 1a khung c6 3 nhip ,8 ting. So d6 khung bd tri qua truc
A,B,C,D.
Nhip BC =2,8m ; nhip AB=CD =7m
Tai trong tac dung Ién khung bao gém:

e Tinh tai.

e Hoat tai san.

e Hoat tai gio.

4. LAP CAC MAT BANG KET CAU, PAT TEN CHO CAC CAU KIEN, LUA
CHON SO BQ KiCH THUOC CAC CAU KIEN.

4.1.Lya chon so bd kich thude cac cau kién
4.1.1 Chon so bd tiét dién dam
1

Cong thirc chon so bd : hy = m x 1y
d
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Trong do6: mg = (8+12) véi dam chinh
Mg = (12+20) v&i dam phu.

Bé rong: b = (0,3-0,5) hy

a. Dam trong phong (DC;AB)

Nhip ddm L= 7000 mm.

hee = (5~ 2L = (2~ 11,7000 = 583~ 875mm; chon h = 600 mm.
8 1277 '8 12

Chon b theo diéu kién dam bao sy 6n dinh cua két cau
bgc = (0.3+0.5)600=180~300 mm, chon b =300 mm.
Vay kich thudce dam chinh theo nhip 16n 7 m 1a : bxh =300x600 mm.

Vi dam mai,do tai trong nhé nén ta chon chiéu cao nho hon hgy = 0,5m = 500 cm

b. Dam ngoai hanh lang ( BC)

Nhip ddm L= 2800 mm.

h:(l-«i
8 12

) = (% - % ).2800 = 233 ~ 350 mm; chon h =350 mm.

b = (0.3+0.5)h =105~175 mm,

Vi 1a dam khung dé dam bao diéu kién on dinh ciia két cau chon b = 300 mm.
Kich thudc dam ngoai hanh lang 14 : bxh =300x350 mm.

c. Dam doc nha

Nhip ddm 1a L = B = 4500 mm.

h=(~2)L = (5 ~)4500 = 225 ~ 375 mm; chon h =350 mm

Chon b theo diéu kién dam bao sy 6n dinh cua két cau:

b =(0.3-0.5)350 = 105-175 mm, chon b =220 mm

Kich thuéc dAm doc nha: bxh = 220x350 mm
SVTH: TRI&N QUANG MINH / LOP XD1901D -16 -



Tru s¢ truong dai hoc giao thong van tai ha noi

4.1.2 Chon kich thwéc chiéu day san
a. Voi san trong phong

Xét 6 bin ¢6 kich thude Ly x Ly = 4500 x 7000 (mm).

Ty s6: = ta c6 22 =1,5 <2 = O ban lam viée theo hai phurong( loai ban k& bon canh).
A \ , \ ;- N , D x |-1
Chiéu day ban san dugc xac dinh theo cong thuc: h, = o

Trong do:
D = (0,8+1,4), 1a hé s phu thudc tai trong. Liy D = 1
I: 14 canh ngan trong 6 san, 1 = 4500 (mm).
m=35+45 v&i ban ké bdn canh.
m=230-+35 v&i ban ké hai canh (ban loai dam)
Ban ké bon canh ta chon m = 45.

Thay s6 vao ta ¢ :

— D _ 1_ —
hs =L x - _4500XE_100 (mm) =10 (cm) .

Vay chon chiéu day ban hy= 10 cm > h;;;=6 cm thoa man cac diéu kién cau tao
cho tat ca cac 0 ban.

b. Véi san hanh lang

Xét 6 ban ¢6 kich thude Ly x Ly = 2800 x 4500 (mm).

Ty s6: E ta co :Z% =1,6 <2 = O ban 1am viéc theo hai phuong( loai ban ké bon canh).

=> hyy =L x % = 2800 x - = 80 (mm) => chon hgy = 10 cm

4.1.3 Chon so bd tiét dién cot:

Tiét dién cua cdt dugc chon theo nguyén 1y cau tao két cau bé tong cot thép, cau
kién chiu nén.

- Dién tich tiét dién ngang ciia cot duge xac dinh theo cong thuc:
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Fb = kl

Rp
- Trong do:
+ k=1,2+1,5: Hé sb du trit ké dén anh huong cia momen. Chon k =1,2
+ F,: Dién tich tiét dién ngang cua cot
+ Rp: Cuong do chiu nén tinh toan ctua bétong .Ta chon bé tong B20
C6 Rp=11.5 Mpa =115 kG/cm?
+ N: Luc nén 16n nhét c6 thé xuét hién trong cot.
N: C6 thé x4c dinh so bo theo cong thirc: N= S.q.n
Trong do:
- S: Dién tich truyén tai vé cot
- q: Tinh tai + hoat tai tac dung 13y theo kinh nghiém thiét ké
San day (10-14cm) 14y q=(1-1,4)T/m*  Chon q=1T/m?= 10?2 MPa.
- n: S6 san phia trén tiét dién dang xét.
a. Cot giira truc B,C (C,)
S = 4,5x4,9 =22,05 m
N = 8x22,05x1000 = 176400 kG
Dién tich tiét dién ngang cua cot:
176400

Feor = 1,2x = 1840,6 cm?
: 115

— Chon c6t ¢6 tiét dién: 300x500 mm
+ Kiém tra kich thuéc cot @3 chon:
Chiéu cao cta tang c6 tiét dién cot (300x 500) 1a: H = 3,5 (m)

Két cau khung nha nhiéu t?mg, nhiéu nhip - Chiéu dai tinh toan cua cot dugc xac
dinh theo cong thirc: 1o =0,7XH =0,7%x3,5 = 2,45(m)
Pomanh 2 =223-81<30
b 30
— Vay cot c6 tiét dién (300 x 500) mm dam bao diéu kién 6n dinh.
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b. Cot bién truc A,D (C,)
S=45%x35=157m?
N = 8x15,7x1000 = 125600 kG = 125,6 T

Dién tich tiét dién ngang cta cot:

125600 _
115

1092,1 cm?

Fose = 1,2x

— Chon c6t ¢6 tiét dién: 220x500 mm
+ Kiém tra kich thudc cot dd chon:
Chiéu cao cua tang co tiét dién cot (220x 500) 1a: H = 3,5(m)

Két cau khung nha nhiéu tang, nhiéu nhip — Chiéu dai tinh toan cia cot duoc xac
dinh theo cong thirc: 1o =0,7XH =0,7x3,5 = 2,45(m)

Do manh : 2 =25=-81<30
b 30

— Vi cot 6 tiét dién (220X 500) mm dam bao diéu kién 6n dinh.
¢ Vay chon so bd tiét dién cot cho cac tﬁng nhu sau:
*Tang 1,2,3,4,5
+ Cot bién : bexh, = 220500 (mm)
+ Cot gitra : bexh, = 300500 (mm)
* Tang 6,7 .8
+ Cot bién : bxh, = 220x400 (mm)

+ Cot gitra : bexh, = 300x400 (mm)
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4500
4500

4500
4500
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HINH 1.DIEN TiCH CHIU TAI CUA CQT TRUC5
4.1.4 Chon kich thuéc tuwong :
Twong bao.
Puoc xay chung quanh chu vi nha, do yéu cau chdng thim, chéng am nén tudng

day 22cm xay bang gach dic M75. Tudng co6 hai 16p trat day 2x1,5cm. Ngoai ra
tuong 22cm cling dugce xay lam tudng ngan céch gitra cdc phong voi nhau.
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5.50 PO TINH TOAN KHUNG PHANG

5.1. So d0 hinh hoc
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5.2. So' d két cAu

Mo hinh hoéa két ciu khung 13 cac thanh dung (cot) va cac thanh ngang

(dém) véi truc cua hé két cau duoc tinh dén trong tam tiét dién cta cac thanh.
a.Nhip tinh toan ciia dam

Nhip tinh toan ctia dam lay bang khoang cach gitta cac truc cot, dé don gian
ta lay bang gia tri budc cot da cho.

Nhip tinh toan dam DC:
Lpoc=Lag=L +t/2 +t/2 — h/2— h/2
=7+0,11+0,11 - 0,40/2- 0,40/2
= 6,82 (m).
(6 day da léy truc cOt 1a truc cua cot tﬁng 6,7,8)
Nhip tinh toan dam BC:
Lgc=L-t/2-1/2+h/2 +h/2
=2,8-0,11-0,11+ 0,4/2+0,4
= 3,18 (m).
(¢ day da léy truc cot 1a truc cua cot tﬁng 6,7,8)
b.Chiéu cao ciia ct
théu cao cua cOt liy bang khoang cach gitra cac tryc dam. Do dam khung thay doi
ti@t dién nén ta s€ xac dinh chi€u cao cua cdt theo truc dam hanh lang (dam c6
tiet dién nho hon).
+ Xéc dinh chiéu cao cta cot téng 1
Lua chon chiéu sau chén méng tir mat dat tw nhién ( c6t — 0,6 m ) trd xudng :
hm =500 (mm) = 0,5 (m).
— hhtl =Ht+Z+hm-hd/2=35+0,6 +0,5-0,35/2=4,4 (m) .
(v6i Z = 0,6 m 1a khoang cach tir c6t £ 0.00 dén mat dét ty nhién ) .

+ Xac dinh chiéu cao cua cot tir tAng 2 dén tang 8
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ht2= ht3= ht4 = ht5 = ht6 = ht7 = ht8 = 3,5 (m) .

Ta c6 so do két cau duoc thé hién nhu sau:

d30x50 d30x35 d30x50
A A /S
§ C22x40 C30x40 C30x40  C22x40
— —
™ d30x60 d30x35 d30x60
e o Yo
C22x40 C30x40 C30x40  C22x40
3 P
d30x60 d30x35 d30x60
s
C22x40 C30x40 C30x40  C22x40
3 ——
d30x60 d30x35 d30x60
i
% C22x40 C30x40 C30x40  C22x40
d30x60 d30x35 d30x60
% [/ / A
N C22x50 C30x50 C30x50 C22x50
3 N
d30x60 d30x35 d30x60
D0
@ C22x50 C30x50 C3X50  C22x50
4 4 N
d30x60 d30x35 d30x60
000
% C22x50 C30x50 C3X50  C22x50
4 L/ TN
d30x60 d30x35 d30x60
A A /S
C22x50 C30x50 C3X50  C22x50
g ¢ Y
Yumsd 7777 77 77777
| 6820 6820 |

| | 20 |
© ©

HINH 3. SO PO KET CAU KHUNG TRUC 5

6.XAC PINH TAI TRONG PON VI
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6.1. Tinh tii don vi

a. Tinh tai san

BANG 1.CAU TAO VA TAI TRONG CAC LOP VAT LIEU SAN

O Y g° g"
STT Cic 16p vat ligu M) | KG/m® | KG/m? " ke
1 Gach Granit day 1 cm 0,01 | 2000 20 1,1 22
2 Vita 16t day 1,5cm 0,015 [ 2000 30 |13 39
3 San BTCT B20 0,1 2500 250 1,1 275
4 Vita trat tran day 1,5 cm 0,015 2000 30 13 39
Tong cong 350 375
BANG 2.CAU TAO VA TAI TRONG CAC LOP VAT LIEU SAN MAI
STT CAU TAO SAN - r g° 1o 3 )
(m) KG/m® [ KG/m KG/m
1 L6p gach 14 nem day 2cm 0,02 1800 36 1,1 39,6
2 Lop vira 16t day 3em 0,03 2000 60 1,3 78
3 BT xi ,B3.5 0,04 2500 100 1,1 110
4 Bé tong chong tham 0,05 2500 125 1,1 1375
5 San BTCT B20 0,1 2500 250 1,1 275
6 Vita trat tran day 1,5cm 0,015 2000 30 1,3 39
Tong tinh tai 601 678.6
b.Tai trong tuwdng xay
Chiéu cao tudng duoc xac dinh: hy=H - hy
Trong d6: + hy: chiéu cao tudng .
+ H: chiéu cao tdng nha.
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+ hg: chiéu cao dam trén tuong tuong ung.

Ngoai ra khi tinh trong lugng tudng, ta cong thém hai 16p vira trat day 1.5cm/16p.

BANG 3. TAI TRONG TUONG XAY GACH 220MM

B 'Y gtc gtt
STT CAC LOP TUONG n
(m) | KG/m®| KG/m? KG/m?
1 2 L6p trat 0,03 | 1800 54 1,3 70,2
2 Tudng xay 0,22 | 1800 396 1,1 435,6
Tong 505,8
BANG 4. TAI TRONG TUONG SE NO MAI DAY 110MM
] v gtc gtt
STT CAC LOP TUONG n
(m) | KG/m®| KG/m? KG/m?
1 2 L6p trat 0,03 | 1800 54 1,3 70,2
2 Gach xay 0,11 | 1800 198 1,1 217,8
Tong 288
6.3. Hoat tai

Dua vao cong ning sir dung cta cac phong va ciia cong trinh trong mit bang kién
truc va theo TCVN 2737-1995 vé ti€u chuan tai trong va tac dong ta c6 so liu hoat

tai nhu sau:
Pt = Prc. N (kG/mZ)
BANG 5.XAC PINH HOAT TAl
STT Loai phon Ptc (KG/m2) n Pt
a1 phong (KG/m2)
1 Phong 1am viéc 200 1,2 240
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2 Phong v¢ sinh 200 1,2 240
3 Sanh, hanh lang,cau thang 300 1,2 360
4 Phong hoi hop 400 1,2 480
5 San mai 75 1,3 97,5

6.4. Tai trong gio

Theo TCVN 2737-1995, 4p luc tinh toan thanh phan tinh cua tai trong gi6 dugc xac
dinh:

W = n.Wy.k.C
Trong do:

+ Wo: Gid trj cta 4p luc gié ddi voi khu vuc Ha Noi ; W, = 95 (kG/mZ) Thudc
nhom IL.B (vi khu vuc quan Dong Anh 1a ndi thanh)

+ Hé sd vuot tai cua tai trong gio n= 1,2

+ Heé sb khi dong C duogc tra bang theo tiéu chuan va lay :
c=+0,8 (gi6 day)

c=-0,6(giohut)

+ Hé sb tinh dén su thay d6i ap luc gio theo chiéu cao k duogc noi suy tir bang tra
theo cac do cao Z ctia cbt san ting va dang dia hinh B. (Theo TCVN 2737-1995).

Tai trong gi6 dugc tinh toan qui veé tac dung tai cac mirc san.

Tai trong gi6 phan bd déu thay dbi theo do cao cong trinh, dé an toan ta chia cong
trinh thanh doan theo chiéu cao tung tang chiu tai trong gio.

Tinh toan tai trong gi6 phan bé trén 1m*® tudng:
gi=n.W=W,.nkC.B
B: Bé rong dén gid

BANG 6.BANG TINH TAl TRONG GIO
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Ting Cao | Hesé |W,=912.k |W,=684k |ge=Wy.43 |q,=W,.4,3
winn | K (kG/m2) (kG/m2) (kG/m) (KG/m)

1 | +35 |0827 |7542 56.57 324.306 243.25

2 [+7,0 |0,936 |85.36 64.02 367.05 275.29

3 [+105 1,017 |92.75 69.56 398.825 299.108

4 |+140 1,077 |98.22 73.67 422.346 316.78

5 |+17,5 | 1,115 |101.69 76.266 437.267 327.944

6 | +21,0 | 1,149 |104.79 78.59 450.6 337.937

7 |+245 1182 |107.8 80.85 463.54 347.655

8 |+280 |1.216 |110.9 83.17 476.87 357.63

6.5. T4i trong dac biét

Do cong trinh cao 29,2 m < 40m, nén theo ti€u chuan thiét ké ta khong xét dén
thanh phan gi6 dong.

6.6. Hé s6 quy doi tai trong
a. Véi 0 san lom, kich thuéc 4,5x6,8 (m)

Tai trong phan b tac dung Ién khung c6 dang hinh thang. Pé qui d6i sang dang tai
phan bo hinh chir nhat, ta can xét hé s6 chuyén doi k.

k=1-2.4%+/° Véi f=—=—=22=0.25->k = 0,89

B
2L, 27
b.Véi 6 san hanh lang, kich thwéc 3,7 x 3,0 (m)

Tai trong phan bd tac dung 1én khung c6 dang hinh tam giac. Pé qui doi sang
dang tai phan bé hinh chit nhat, ta c6 hé s& k = g 0,625

7. XAC PINH TINH TAI TAC DUNG VAO KHUNG TRUC 5
Tai trong ban than cia cac két cau dam, cot khung s& do chuong trinh tinh
toan két cau tu tinh .(Trong lugng ban than cua dam khung c6 thé tinh truc tiép khi

vao s liéu trén may tinh nho thong s tiét dién dam va trong luong riéng ctia BTCT

Vi¢ce tinh todn tai trong vao khung dugc thé hién theo hai cach :
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Cach 1: Chua quy d6i tai trong Céch 2: Quy doi tai trong
thanh phan bo déu

7.1. Tinh tii ting 2, 3, 4,5, 6,7, 8
® ®_©
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HINH 4. SO PO PHAN TiNH TAI SAN TU TANG 2 DEN TANG 7
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TINH TAI PHAN BO - KG/m

T Loai tai trong va cach tinh Ke}
T qua
01
Do tai trong tir san truyén vao duoi dang hinh thang voi tung do
16n nhat :
1 gne = 397.(4,5-0,3) = 1667,4

Poi ra phan bd déu voi : k = 0,872

1667,4.0,872 = 1454 1454
Cong va lam tron 1454
92

Do tai trong tir san truyén vao dudi dang hinh tam gic véi tung
do 16n nhat:

Oig = 397.(2,8 - 0,3) = 992

2 Doi ra phan bd déu véi : k = 0,625
992.0,625 = 620 620
Cong va lam tron 620
03

Do tai trong tir san truyén vao dudi dang hinh thang véi tung do
16m nhat :

One = 397.(4,5-0,3) = 1667,4

3 Doi ra phan bd déu voi : k= 0,872
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1667,4.0,872 = 1454

Cong va lam tron

1454

1454

TT

TIN TAI TAP TRUNG - KG

Loai tai trong va cach tinh

Két
qua

Gp
Do tai trong tir san truyén vao:
397.(4,5-0,22).(4,5-0,22)/4 = 1818
Do trong lugng tuong xay trén
dam doc cao 3,5-0,35=3,156m
v6ihé s6 iam 16 cwra 0,8
506.4,5.3,15.0,8 = 5738

Do trong lwong ban than dam
doc 0,22.x0,35

2500.1,1.0,22.0,35.4,5 = 953

Cong va lam tron:

1818

5738

953

8509

Gc
Do tai trong tlr san truyén vao:
397.(4,5-0,22).(4,5-0,22)/4 = 1818
Do trong lugng tuong xdy trén
dam doc cao 3,5-0,35=3,15m
véi hé s6 gidam 16 ctra 0,8

506.4,5.3,15.0,8 = 5738
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Do trong lugng ban than dam doc

0,22.x0,35 5738

2500.1,1.0,22.0,35.4,5 = 953

Do tai trong san hanh lang truyén 953
vao:
397[(4,5-0,22)+(4,5-2,8)].(2,8-

0,22)/4 = 2176 2176

Cong va lam tron 10685

Gg

1 Do tai trong tir san truyén vao:

397.(4,5-0,22).(4,5-0,22)/4 = 1818 1818
Do trong lugng tuong xay trén

2 dam doc cao 3,5- O~,35 =3,15m

v6i1 hé€ s6 giam 16 ctra 0,8

506.4,5.3,15.0,8 = 5738

Do trong lwong ban than dam doc

0,22.x0,35 >738

2500.1,1.0 22.0,35.4,5 =953

Do tai trong san hanh lang truyén
vao:

953

397[(4,5-0,22)+(4,5-2,8)].(2,8-

0,22)/4 = 2176 2176

Cong va lam tron: 10685

Ga
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1 Do tai trong tir san truyén vao:
397.(4,5-0,22).(4,5-0,22)/4 = 1818 1818
Do trong lugng tudng xay trén

2 dam doc cao 3,5- 0~,35 =3,15m
v61 hé€ s6 giam 16 ctra 0,8

506.4,5.3,15.0,8 = 5738 5738
3 Do trong lugng ban than dam doc
0,22.x0,35
2500.1,1.0,22.0,35.4,5 = 953 953
Congval m tron: 8509

7.2. Tinh tii ting mai
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Tru s¢ truong dai hoc giao thong van tai ha noi

4500

4500
¢ N n
[T TTTLECTT EHH\H‘

59:679 g =679
R o™ L
7000 | 2800 | 7000
16800

gb gt 9C gtggB ght aA
cachl ISP g SEATNTANHN

| 7000 | 2800 | 7000 |

gb gl gC 2 gB 43 gA,
cach2 WU P S LTI

| 7000 | 2800 | 7000 |

HINH 5. SO PO PHAN TiNH TAI SAN MAI

TINH TAI PHAN BO - KG/m

Két

TT Loai tai trong va cach tinh
qua

01

Do tai trong tir san truyén vao dudi dang hinh thang vé6i tung do 16m
nhat :

Ont = 679.(4,5-0,3) = 2852

Doi ra phan bd déu voi : k= 0,872
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Tru s¢ truong dai hoc giao thong van tai ha noi

2852.0,872 = 2487

Cong va lam tron

2487

2487

02

Do tai trong tir san truyén vao dudi dang hinh tam giac véi tung do
16n nhat:

Oy = 679.(2,8 - 0,3) = 1698
D6i ra phan bd déu véi : k = 0,625
1698.0,625 = 1061

Congvalamt on

1061

1061

03

Do tai trong tir san truyén vao dudi dang hinh thang véi tung d6 16n
nhat :

One = 679.(4,5-0,3) = 2852
Doi ra phan bd déu véi : k = 0,872
2852.0,872 = 2487

Cong va lam tron

2487

2487

TT

TINH TAI PHAN BO TREN MAI - G/m

Loai tai trong va céach tinh

Két
qua

Gp

Do tai trong 6 san 16n truyén vao:
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Tru s¢ truong dai hoc giao thong van tai ha noi

679.(4,5-0,22).(4,5-0,22)/4 = 3109 3109

Do trong luong sé nd nhip 0,8 truyén vao:
679.0,8.4,5= 444 2444

Do trong lwong ban than dam doc 0,22.x0,35
2500. ,1.0,2 .0,35.4,5=953 953

Do trong luong tudng sé nd day 110mm cao 1m truyén vao:

288.4,5.1= 1296 1296
Cong va lam tron 7802
GC

Do tai trong 6 san 16n truyén vao:
679.(4,5-0,22).(4,5-0,22)/4 = 3109 3109

Do trong luong sé nd nhip 0,8 truyén vao:
679.0,8.4,5= 2444 2444

Do trong lugng ban than dam doc 0,22.x0,35
2500.1,1.0,22.0,35.4,5 = 953 953

Do trong lwong tudng sé nd day 110mm cao 1m truyén vao:
288.4,5.1= 296 1296

Do trong luong 6 san nhd  truyén vao:
679.[(4,5-0 22)+(4,5-0,22)].(2,8-0,22)/4 = 3777 3777

Cong va lam tron 11579

SVTH: TRAN QUANG MINH / LGP XD1901D -35-




Tru s¢ truong dai hoc giao thong van tai ha noi

GC
Do tai trong 6 san 16n truyén vao:
679.(4,5-0,22).(4,5-0,22)/4 = 3109 3109
Do trong luong sé nd nhip 0,8 truyén vao:
679.0,8.4,5= 2444 2444
Do trong luong ban than dam doc 0,22 x0,35
2500.1,1.0,22.0,35.4,5 = 953 953
Do trong lwong tudng sé nd day 110mm cao 1m truyén vao:
288.4,5.1= 1296 1296

Do trong luogng 6 san nho truyén vao:

679.[(4,5-0,22)+(4,5-0,22)].(2,8-0,22)/4 = 3777 3777
Cong va lam tron 11579
Gp

Do tai trong 6 san 16n truyén vao:
679.(4,5-0,22).(4,5-0,22)/4 = 3109 3109

Do trong luong sé nd nhip 0,8 truyén vao:
679.0,8.4,5= 2444 2444

Do trong lugng ban than dam doc 0,22.x0,35
2500.1,1.0,22.0,35.4, =953 953

Do trong luong twong s  nd day 110mm cao  m truyén vao:
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Tru s¢ truong dai hoc giao thong van tai ha noi

288.4,5.1= 1296 1296

Cong va lam tron 7802

Ta c6 so do tinh tai tac dung vao khung biéu dién theo cach 2 :

® ©

HINH 6. SO PO TiNH TAI TAC DUNG VAO KHUNG TRUC 5

7802 s 11579 115;287
JIJJTILPLL] il(ieﬁ JIJL JIIT] 128000
% 8509 " 10685 106?5454
620
_ IR ====00 R AN [F24.500
% 509 1454 100% 106?5454
620
_ IR ====00 AN £21.000
§ 8509 el 10685 106?5454
620
_ IR == N £17.500
% 8509 1454 109% 106&135454
620
g IR ====00 AN Jr14.000
Tel B e
620
_ IR ====00 AN £+10500
% Vised 1454 1% 106$5454
620
_ IR === NN £7.000
% o509 1454 100% 10655454
620
_ IR === AN 3500
3
. 1 o i £0.000
7000 | 2800 | 7000

8.XAC PINH HOAT TAI TAC DUNG VAO KHUNG

8.1.Truwong hgp hoat tai 1
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Tru s¢ truong dai hoc giao thong van tai ha noi

| I
" 1 ! ! 1 "
@ TR T & B poemw 4 | ®
| | |
q | =]
© B ——@ T
' ! !
! !
! I

@ _i?pzmo

7000 | 2800 | 7000
16800

@ ® © ©

gD gl gC gB gl gB

cani | I LA
L 7000 | 2800 7000 |

® ©r ©

gb gl gC gB gl gB

Cach 2 | | ' 4 |
| 7000 1 2800 i 7000 |

@ © ®

HINH 7. SO PO HOAT TAIl 1 TANG 2, 4, 6 HOAC

San HOAT TAI 1 — TANG 2,4,6 \
Két
L qua
Loai tai trong va cach tinh
P! = P
S: Do tai trong tlr san truyén vao dudi dang hinh thang véi tung d6 16n
;\an nhét .
tang
2,4,
6 hy, = 240 .4,5 = 1080
hoa
c Déi ra voi tai phan bd déu véi k =0,872
tang
8 0,872.1080=942 942
PlD = Plc = PlB = PlA
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Tru s¢ truong dai hoc giao thong van tai ha noi

Do tai trong san truyén vao:

240.4,5.4,5/4 =1215 1215
7000 . ' 126250..(?) : 7000
g =30l -

4500

® ® ©

Cach 1 MN

| 7000 | 2800 | 7000

gD S 9B gl

Céch 2 m

| 7000 | 2800 | 7000 |

©

HINH 8. SO PO HOAT TAIl 1 TANG 3,5, 7
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Tru s¢ truong dai hoc giao thong van tai ha noi

San HOAT TAI 1 — TANG 3,5,7 ,
Két
. : , qua
Loai tai trong va cach tinh
P
Do tai trong tlr san truyén vao dudi dang hinh tam giac voi tung do
16m nhat:
hy = 360. 2,8 = 1008
San , ¢
ting Doi ra véi tai phan bo déu voi k =0,872
3,5,
7 0,625.1008 = 630 630
Plc=Plg
Do tai trong san truyén vao:
360.[(4,5+(4,5-2,8)].2,8/4 = 1562 1562
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Tru s¢ truong dai hoc giao thong van tai ha noi

&
@
©
©

7000 | 2800 | 7000

® ©

HINH 9: SO PO HOAT TAIl 1 - TANG MAI

‘I 7000 g ﬂ)%w 7000 %
p=975 2 =975 p =97,5
JTE T H,
— | | I—
230, = E
©§ + ——  — -1
= { =
@ B = ik
B— e
7000 | 2800 | 7000
16800
@ ©
TD gC g1 9B ng
Céach1
| 7000 | 2800 | 7000 |
TD gl gCgl 9B gl ng
Cach 2
| L
@

HOAT TAI PHAN BO TREN MAI - KG/m

‘ Két
San \
e qua
Loai tai trong va cach tinh
Do tai trong tir san truyén vio duoi dang hinh thang voi tung do
16n nhat :
San Pne = 97,5.4,5 =439
tan ) o
g Doi ra véi tai phan bo déu voi k =0,872
mai
0,872.439 = 383 383

mlL _pml _ pml _ pml
P™, =P™c = P™Mg =P™,

Do tai trong san truyén vao:
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Tru s¢ truong dai hoc giao thong van tai ha noi

97,5.4,5.4,5/4 = 493 493
Do tai sé nd nhip 0,8m truyén vao :
97,5.0,8.4,5=351 351
Cong va lam tron: 844
8.2. Truwong hop hoat tai 2
16800
7000 _ 2800 7000
g| 'p=360! "
@ \777747 \777\' - \7 @
Blaz0, == 1
O rr——Hp—— 180
I | | |
§ \ | | |
I | I f
Ly
7000 | 2800 | 7000
16800
® ©
9D oC g1 9B 9B
Cach1 Lol ,
I 7000 | 2800 7000 !
@
gD 91 o gB ol g8
Céch 2 b
I 7000 | 2800 7000 !
HINH 10. SO PO HOAT TAI 2 - TANG 2,4,6,8
San HOAT TAI 2 — TANG 2,4,6,8 .
Ket
e qua
Loai tai trong va cach tinh
San P?
tﬁng
2,46, | Do tai trong tir san truyén vao dudi dang hinh tam giac vé6i tung do
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Tru s¢ truong dai hoc giao thong van tai ha noi

8 16n nhat:
hy =360 . 2,8 = 1008
Doi ra voi tai phan bd déu véi k =0,872

0,625.1080 = 675 675

P’c =P’

Do tai trong san truyén vao:

360.[(4,5+(4,5-2,8)].2,8/4 = 1562 1620
®
® 0.6 o
7000 . I 2800 ] 7000

16800
® © ©
gD 91  gc ¢B 9l g8
cant LM LTI
| 7000 | 2800 7000 |
® © ©
gD gl gC gB gl 9B
Céch 2 T ' " |
| 7000 !28(1)1[ 7000 |

® © © ©

HINH 11. SO PO HOAT TAI 2 - TANG 3,5,7

H San HOAT TAI 1 — TANG 3,5,7
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Tru s¢ truong dai hoc giao thong van tai ha noi

Loai tai trong va cach tinh qua
F>21 = st
Do tai trong tir san truyén vao duoi dang hinh thang voi tung d6 lon
nhat :
hy = 240 .4,5 = 1080
San , L
tan D6i ra v6i tai phan bd déu véi k =0,872
g
3,5 0,872.1080=942 942
P’p = P’c =P’ = P’
Do tai trong san truyén vao:
240.4,5.4,5/4 =1215 1215
4@) @»
7000 7000
3| l'p=975
''''''''''''''''''''' =) @
K
E—18©
EE
e
7000 7000
© ©
gC g1 9B gB
|
7000 L 2800 | 7000 |
©
gl gC ol gB gl ng
7000 | 2800 | 7000 |
® ©
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Tru s¢ truong dai hoc giao thong van tai ha noi

HINH 12. SO PO HOAT TAI 2 - TANG MAI

San

HOAT TAI PHAN BO TREN MAI - KG/m

Loai tai trong va cach tinh

Két
qua

San
tan

mai

ml
P™

Do tai trong tir san truyén vao dudi dang hinh tam giac véi tung do
16m nhat :

htg = 97,5.2,8 = 273
Poi ra voi tai phan bd déu véi k =0,872

0,625.273 =170

170

PmlB - Pmlc
Do tai trong san truyén vao:

97,5.(4,5+(4,5-2,8)).2,8/4 = 423

423

ml _ pml
P Cs — P As
Do tai s€ n6 nhip 0,8m truyén vao :

97,5.0,8.4,5=351

351

Ta c6 so d6 hoat tai tic dung vao khung (biéu dién theo cach 2) :
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Tru s¢ truong dai hoc giao thong van tai ha noi

28000
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HINH 13. SO PO HOAT TAIl 1 TAC DUNG VAO KHUNG TRUC 5

- 46 -



Tru s¢ truong dai hoc giao thong van tai ha noi
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HINH 14: SO PO HOAT TAI 2 TAC DUNG VAO KHUNG TRUC 5
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Tru s¢ truong dai hoc giao thong van tai ha noi
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HINH 15: SO PO HOAT TAI GIO TRAI TAC DUNG LEN KHUNG TRUC 5
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Tru s¢ truong dai hoc giao thong van tai ha noi
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HINH 16: SO PO HOAT TAI GIO PHAI TAC DUNG LEN KHUNG TRUC 5
BdV: KG/M)

6.6 Tai trong ngang.

Tai trong gi6é dugc xac dinh theo ti€u chuan TCVN 2737 - 95.

Cong trinh dugc xay dung & TP Ha No1 thude khu vuce II-B, cé gid tri ap luc gio Wy

= 95 kG/m?. Do céng trinh ¢6 chiéu cao h = 30,95m < 40m nén ta khong can tinh

dén thanh phan gié dong ma chi can tinh dén thanh phan gi6 tinh .

Tai trong gié phan bd déu thay doi theo dd cao cong trinh, dé an toan ta chia cong
trinh lam 7 doan chiu tai trong gio:

+Poan 1 : T cbt - 0,9 dén +3,5m
+Poan 2 : T cbt +3,5 dén +7,0m
+Poan 3 : T cbt +7,0 dén +10,5m

+Poan 4 : T ¢t +10,5 dén +14,0m

SVTH: TRAN QUANG MINH / LGP XD1901D -49 -



Tru s¢ truong dai hoc giao thong van tai ha noi

+Poan 5 : T cbt +14,0 dén +17,5m

+ Poan 6 : Tur cot +17,5 @én +21,0m

+Poan 7 : Tur cOt +21,0 dén +24,5m

+Doan 8 : Tir cbt +24,5 dén +28,0m

V. TINH TOAN VA TO HQP NOI LUC.

1. Tinh todn ngi luc

1.1 So dd tinh toan.

- So d6 tinh cia cong trinh 1 so d6 khung phang ngam tai mat dai mong.
- Tiét dién cot va dam léy ding nhu kich thudc so bd

- Truc dam lay gan dung ndm ngang & muc san.

- Truc cot gilra trung truc nha ¢ vi tri cac cot dé dam bao tinh chinh xac so vd1 mo
hinh chia tai.

- Chiéu dai tinh toan ctia dam liy bang khoang cach céc truc cot twong tng, chiéu
dai tinh todn cac phan tur c)t cac tang trén lay bang khoang céach cac san.

1.2 Tai trong.

- Tai trong tinh toan dé xac dinh ndi luc bao g@)m: tinh tai ban than, hoat tai s
dung, tai trong gio.

- Tinh tai dugc chit theo so d6 1am viée thuce té cua cong trinh.

- Hoat tai chét léch tang léch nhip.

- Tai trong gid bao gom gi6 tinh theo phuong X gom gio trai va gio phai.
Vay ta co cac truong hop hop tai khi dua vao tinh toan nhu sau:

+ Truong hop tai 1: Tinh tai .

+ Truong hop tai 2: Hoat tai sir dung.

+ Trudong hop tai 3: Gié X tréi (duong).

+ Truong hop tai 4: Gio X phai (am).

1.3 Phuong phap tinh.
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Tru s¢ truong dai hoc giao thong van tai ha noi

Dung chuong trinh SAP2000 dé giai ndi lyec. Két qua tinh toan ndi luc xem trong
bang phan phu luc (chi lay ra két qua ndi luc can dung trong tinh toén).

So db tai trong nhap vao SAP2000 :

ologlo
S

54

29 20 31 %)
51 52 53

25 26 27 28
48 49 50

21 22 23 24
45 46 47

17 18 19 20
42 43 44

13 14 15 16
39 20 a

9 10 11 12
36 37 38

5 6 7 8
3 A 35

Y
1 2 3 T 4
v 4
1 [ R I 1

HINH 17.80 PO PHAN TU DAM,COT CUA KHUNG TRUC 5
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Tru s¢ truong dai hoc giao thong van tai ha noi
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Tru s¢ truong dai hoc giao thong van tai ha noi
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Tru s¢ truong dai hoc giao thong van tai ha noi
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Tru s¢ truong dai hoc giao thong van tai ha noi
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Tru s¢ truong dai hoc giao thong van tai ha noi
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Tru s¢ truong dai hoc giao thong van tai ha noi

1]

HINH 32.MOMEN DO GIO PHAI TAC DUNG LEN KHUNG TRUC 5
2. T6 hop ndi hre
Noi luc duoce to hop véi cac loai to hop sau: To hop coban I, To hop co ban I1.

-To hop co ban I: gém ndi luc do tinh tai voi ndi luc do mot hoat tai bt loi nhat.
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-To hop co ban II: g6m ndi luc do tinh tai véi it nhat 2 truong hop ndi lyc do hoat
tai va tai trong gio gay ra voi hé so to hop cua tai trong ngan han 13 0.9.

Viée to hop s€ dugc tién hanh v6i nhirng tiét dién nguy hiém nhét do la: voi phan ttr
cot la tlet dién chan cot va tiét dién dinh cot; voi tiét dién dam 1 tiét dién 2 bén meép
dam, tiét dién chinh gifra dam.( c6 thém tiét dién khac néu c6 ndi luc 1on nhu tiét
dién co6 tai trong tap trung). Tai moi ti€t dién phai chon duoc t6 hop c¢d cdp ndi luc
nguy hiém nhu sau :
* P6i v6i cot :  +Mmax va Ntu.

+Mmin va Ntu.

+Nmax va Mtu.

*Poi vél dam : Mmax, Mmin va Qmax.

Két qua t6 hop ndi luc cho cac phan tir cot,dim cua khung 3 thé hién trong bang to
hop noi luc :

CHUONG 3. TINH TOAN SAN TANG 3
3.1. S6 liéu tinh toan
3.1.1. Mt s6 quy dinh doi véi viéc chon va b tri cot thép.
Ham luong thép hop 1y i = 0,3% + 0,9%, pmin = 0,05%.
Cét doc @ < hy/10, chi dung 1 loai thanh, néu dung 2 loai thi A <2 mm.
Khoang cach gitta cac c6t doc a = 7+20 cm.
Chiéu day 16p bao vé cot thép: t > max(d, to);
Vi ¢t doc:
t0 = 10 mm trong ban c6 h <100 mm.
t0 = 15 mm trong ban ¢6 h > 100 mm.
Vi ¢dt clu tao:
t0 = 10 mm khi h <250 mm.
t0 =15 mm khi h > 250 mm.
3.1.2. Vit li¢u va tai trong.

Vit liéu:
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Tru s¢ truong dai hoc giao thong van tai ha noi

Bé tong cap do bén B20 : Rb =11,5 MPa
Rbt = 0,9 MPa
Eb =2,7.103 MPa
Cot thép: d < 10 nhom CI: R, =225 MPa
Ry = 175 MPa
E, = 21.10° MPa
d > 10 nhom CII: Rs = 280 MPa
Ry = 225 MPa

E, = 21.10" MPa

Tra bang : Bé tong B20: Yoo = 1;
Thép CI: &r = 0,645; ag = 0,437
Thép CII: &r = 0,623; ag = 0,429
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HINH 33.MAT BANG KET CAU SAN TANG 3
3.2. Tinh toan san.
3.3.1.Tinh to4n 6 san phong lam viéc (O1)
a.Xac dinh ngi luc
L,=7(m); L;=4,5(m)

ryop7 A . A 1o L 7
-Xettlsohalcanhoban:L—2:4—5:1,5<2
1 )

- Xem ban chiu udn theo 2 phuong, tinh todn theo so do ban ké bon canh ngam.
(theo so d6 khop déo)
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- Nhip tinh toan cua 6 ban.
ly=L; —byg=45-0,3/2-0,3/2=4,2m
lp=L,—byg=7-0,22/2—-0,22/2 = 6,78 m
Theo mdi phuong ctia 6 ban cat ra mot rai rong b = 1 m.So do tinh nhu hinh vé.

6780
1000

T 1

N TenN

TIN
1000
4200

TAN

b. Tai trong tinh todn:

- Tinh Tai: g= 397 kG/m?

- Hoat tai tinh toan: p"= 240 kG/m?

Téng tai trong toan phan 1a: q, = 397 + 240 = 637 kG/m?

+ Xac dinh ndi luc.

-Voir= it—z = % = 1,61 ta tra cac hé s& 0,A;,B;. Ta bd tri cbt thép déu nhau theo
- t1 )
moi phuong.
- Dung phuong trinh:
M. = qb'ltzl'(s'ltZ _Itl)
' 12D
M M M M
Pt Q=—2-A=——HK-B__"B.A _"A.g _ B2
a M1 A& M1 il M1 Az . 2 |\/|2
Véi - D=(2+A+B))l,+(20+A,+B,)l,
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Bang 2.2 - Cudn “san swon BTCT toan khéi” ciia Gs.Nguyén Pinh Céng

|
r= I‘—Z 1 1,2 1,4 1,5 1,8 2
t1
9 1 0,8 0,62 0,55 0,4 0,3
A; B, 1,4 1,2 1,0 1,0 1,0 1,0
A, B, 1,4 1,0 0,8 0,8 0,6 0,5

- Tra bang duoc cac gia tri: 6 = 0,475; A, =B, =1; A, =B,=0,7
- Thay vao cong thue tinh M; ta c6 :
D = (2+1+1)x6,78+(2x0,475+0,7+0,7)x4,2 = 36,99

M= 637x6,78"(3x6,78-42) _ 1 5ep (kGm)

12x36,99

==> M, = 1064 (kGm).
M, = 1064 x 0,475 = 505,4 (kGm).
Ma; = Mgy = 1064 (kGm)
Maz = Mg, = 505,4 x 0,7 = 353 (kGm)
c.Tinh toan cot thép
- Tinh theo phuong canh ngin:
+ Co6t thép chiu mé men dwong : M; = 1064 kGm.
- Chon 16p bao vé a=2 (cm) ==>hy=h—-a=10-2 =8 (cm).

Ta cé - o= _Mi_ - 1064x100
"M Rybh3 115x100x82

= 0,144 < ap = 0,437

£=0,51+/1 = 2a,,) = 0,5(1+yT — 2x0,144) = 0,92

_ My _ 1064x100

= = = 6,42 cm?
RgEhy  2250.0,92.8

- Kiém tra ham luong cdt thép:

= 45 100 = 542

ho.b’ 100x8

x100 = 0,8% > p1,,;,, = 0,08%
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0,785x100

Khoang cach giita cac cdt thép 1a : t = :—S x100 = =12,22cm

— Pé dam bao két ciu ta chon thép $10 a 120 c6 AS = 6,54 cm?2
+ Cot thép chiu md men am : My, = 1064 kGm.

Chon thép $10a120 c6 A = 6,54 cm?

- Tinh theo phwong canh dai:

Theo phuong canh dai ta co :

M6 men duong M, = 505,4 kGm < M,

M6 men am Mp, = 353 KGm < Ma;

- Chon 16p bao vé a=2 (cm) ==>hy=h—-a=10-2 =8 (cm).

, _ M, _ 5054x100
Taco: o= 5 =
Rp.bh§  115x100x82

£=0,5(1+/1 — 2a,,) = 0,5(1+V/T — 2x0,068) = 0,96

M, _ 505,4x100
> Rg&hy, 2250.0,96.8

= 0,068 < az = 0,437

=292 cm?

- Kiém tra ham luong c6t thép:

A 2,92
u=—-100=
ho.b 100x8

x100 = 0,36% > ,,;, = 0,05%

0,503x100
X =17cm

Khoang cach gitta cac ¢t thép la : t = :—S x100 =

— DPé dam bao két cAu ta chon thép $10a200 c6 Ag = 3,93 cm?

Vay thép theo phuong canh dai dat theo cdu tao $10a200 co A = 3,93 cm?
3.2.2.Tinh toan 6 san sanh (02)

a.Xac dinh ngi luc

L,=4,5(m); L;=2,8 (m)

fer A Lo I, _ 45
- Xét ti sO hai canh 6 ban : 1—2:5:1,6<2
1 )

- Xem ban chiu ubn theo 2 phuong, tinh toan theo so do ban ké bén canh ngam.
(theo so do khop déo)
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- Nhip tinh toan cua 6 ban.
ly=L; — by =2,8-0,22/2-0,22/2 = 2,58 m
lp=L,—by=4,5-0,22/2-0,22/2 = 4,28 m

Theo mdi phuong ctia 6 ban cat ra mot rai rong b = 1 m.So d6 tinh nhu hinh vé.

4280
1000

T 1

N Ten

TIN
1000
2580

TAN I~

b. Tdi trong tinh toan:

- Tinh Tai: g= 397 kG/m?

- Hoat tai tinh toan: p"= 360 kG/m?

Téng tai trong toan phan 1a: q, = 397 + 360 = 697 kG/m?
+ Xac dinh ndi luc.

‘e 1 , , A A A, A , X
-Voir= lth = % = 1,65 ta tra cac h¢ s0 6,A;,B;. Ta bo tri cot thép déu nhau theo
1 )

mdi phuong.

- Dung phuong trinh:
M. = qb'ltzl'(3'|t2 _Itl)
L=
12D
'Dé.tl 0:MZ;Al:MAl;Bl:MBl;AZZMAZ;BzzMBZ
M, M, M, M, M,

Véi: D=(2+A+B,)l,+(260+A,+B,)l,
Bang 2.2 - Cubn “san suon BTCT toan khbi” ctia Gs.Nguyén Dinh Céng
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|
r= |—2 1 1,2 1,4 1,5 1,8 2
t1
9 1 0,8 0,62 0,55 0,4 0,3
A. B, 1,4 1,2 1,0 1,0 1,0 1,0
A, B, 1,4 1,0 0,8 0,8 0,6 0,5

- Tra bang duoc cac gia tri: 6 = 0,475; A, =B;=1; A, =B,=0,7
- Thay vao cong thirc tinh M; ta ¢6 :
D = (2+1+1)x4,28+(2x0,475+0,7+0,7)x2,58 = 23,1

_ 697.2,582(3.4,28-2,58) _
12.23,1

M, 171,7 (kGm)

==> M; =171,7 (kGm).
M, =171,7 x 0,475 = 81,5 (kGm).
Mar = Mgy =171,7 (kGm)
Maz = Mg, =81,5x 0,7 = 57,05 (kGm)
c.Tinh toan cdt thép
- Tinh theo phuong canh ngin:
+ Cot thép chiu mé men dwong : M; = 180,2 kGm.

- Chon 16p bao vé a=2 (cm) ==>hy=h—-a=10-2 =8 (cm).

g =M _ _1717.100
M Rp.b.h  115x100x82

£=0,5.(11/1 — 2ay,) = 0,5.(1+yI — 2.0,02) = 0,99

_ My _ 171,7x100
Rg&hy  2250x0,99.8

Taco: =0,02< ap =0,437

= 0,96 cm?

S

- Kiém tra ham luong cot thép:

A
ho

0,96

=X100 = =2°x100 = 0,12% > tynys, = 0,05%

U=
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0,283x100

Khoang céach giita cac cot thép 1a : t = % 100 = =29,4cm

— Pé dam bao két ciu ta chon thép 10 a 200 c6 Ag = 3,93 cm?
+ Cot thép chiu md men am : My, = 180,3 kKGm.
Chon thép $10a200 c6 A, = 3,93 cm?
- Tinh theo phuong canh dai:
Theo phuong canh dai ta co :
M6 men duong M, =81,5kGm < M;
Mo6 men 4m Mp, = 57,05 kGm < Mag
Vay thép theo phuong canh dai dat theo ciu tao ¢ 102200 c6 A = 3,93 cm?
3.Tinh toan 6 ban san vé sinh ( 03)
a.Xac dinh ngi luc

L2=7(m); L1=2,25(m)

Ly

- Xét ti s6 hai canh 6 ban : L—:15:1,55<2
1 1]

- Xem bén chiu udn theo 2 phuong, tinh toan theo so d6 ban ké bén canh ngam.
(theo so d6 dan hoi)

[t1=L1=45m
It2=L.2=7m
b.So do tinh:

Theo mdi phuong ctia 6 ban cat ra mot rai rong b = 1 m.So dd tinh nhu hinh vé.

7000
< 1000
I PP
N
=
N
5
2 B
I\ N
E [q\]
z
1l

ZT/2vib
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c.T4i trong tinh toan.
- Tinh Tai: g = 443 kG/m?
- Hoat tai tinh toan: p"= 240 kG/m?
Tdng tai trong toan phan la: g, = 443 + 240 = 683 kG/m’ = 6,83 KN/m?
+ Xac dinh ndi luc.
d.Ngi lye tinh toan:
Mo men duong 16n nhat tai gitra dam:

6,382,252

+
Mmax

= 1,34 (kNm)

M6 men am 16n nhat tai 2 dau dam dam:

6,382,252

Mia =222 = 2,69 (kNm)

e.Tinh toan c6t thép cho 6 ban:
Giathiéta=2cm  —>hy=h-a=10-2=8cm.
+Tinh toan cot thép chiu mé men dwong:

M; _  1,34x10*

Tacod: A= =
M Rp.bh3  115x100x82

=0,018 < ap = 0,437

£=0,5.(1+/1 = 2a,,) = 0,5(1+yT — 2.0,018) = 0,99

_ M _ 13410* _ 2
As= RgEhy  2250.0,99.8 0,75 (cm”)
- Kiém tra ham lugng ct thép:
_ As _ 0,75 _ 0 o .
u= ho..b.100 = _100.8'100 =0,93% > Uimin 0,05%

Khoang cach gitta cac ¢t thép la : t = % 100 = 2222200 37,7cm

— Pé dam bao két ciu ta chon thép 10 a 200 c6 Ag = 3,93 cm?
+ Tinh to4n cot thép chiu mé men Am:

My 2,69x10*

Taco: A= =
M Rp.b.h3  115x100x82

= 0,036 < ap = 0,437
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£=0,5.(1/1 — 2a,,) = 0,5.(1+v1 — 2.0,036) = 0,98

_ M _ 26910* _ 2
As "ReEhy 22500988 1,52 (cm®)

- Kiém tra ham luong cdt thép:

As _ 1,52 _ _
o 100 = =100 = 0,19% > ppmin, = 0,05%

0,283.100

Khoang cach gitta cac ¢t thép 14 : t = % 100 = =18,6 cm

— Chon thép $10 a 200 c6 Ag = 3,93 cm?
4. B tri thép san
Céc 6 san con lai duoc bd tri thép gidng nhu cac 6 san di tinh toan.
Str dung thép ¢10 dat thanh hai 16p.
CHUONG 4. TINH TOAN DAM KHUNG TRUC 5
4.1. Co s6 tinh toan
Cuong do tinh toan cua vat liéu:
- Bé tong cap do bén B20 : R, = 11,5 MPa
Rp: = 0,9 MPa
E, =27.10° MPa

- Cbt thép:  d <10 nhom CI: Rs =225 MPa.
Ry = 175 MPa.
E, = 21.10° MPa.
d > 10 nhom CII: Rs = 280 MPa.
Ry = 225 MPa.

E, = 21.10* MPa.

- Trabang : B¢ tong B20: vb2 =1;
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Thép CI : Er = 0,645; ag = 0,437
Thép CII : &r=0,623; ag = 0,429
4.2. Tinh toan dim khung truc 5
4.2.1. Tinh toan c6t thép doc cho dim ting 2,nhip AB phan tir 33 (bxh=30x60)
Tu bang td hop noi lyc ta chon ra ndi luc nguy hiém nhét cho dam.
+Gb6i A : Ma =-198,4 (kN.m)
+ Gbi B : Mg = -216,5 (KN.m)
+ Nhip AB : Mg = 78,7 (KN.m)

M=-1984 (kn.
BaknmM vz

m=-216,5 (kn.m)
|
| m=787 |

| 7000 }

Do hai gdi c6 gia tri momen gan bang nhau nén ta ldy gia tri mémen 16n nhéat dé
tinh thép chung cho c4 2.

+ Tinh c6t thép cho gdi A va B ( momen am )

Tinh theo thiét dién hinh chir nhat bxh = 30x60 cm

Gia thiét a=4(cm)
ho=60-4 =56 (cm)

Tai gbi A va B v6i M = 216,5 (kN.m)

_ M _ 2165.10%
RpbhZ  115.30.562

an, = 0,200

Co a,, < ag = 0,429

£=0,5.(11/1 = 2a,,) = 0,5.(1+vI — 2.0,200 ) = 0,887

M _  216,5.10*

A = =
> Rg¢&h, 2800.0,887.56

= 15,56 (cm?)

Kiém tra ham lugng ct thép:
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15,56.100
30.56

As -
.b.100 =

. =0,9% > pyin = 0,2%
0

U=
b.Tinh c6t thép cho nhip AB ( mémen dwong )
Tinh theo tiét dién hinh chit T ¢ canh nim trong ving nén voi h’s = 10 (cm)
Gia thiét a=4 (cm) ho = 60 — 4 = 56 (cm)
Gia tr1 d§ vuon cua canh S¢ léy bé hon céc tri s6 sau:
+ Mot ntra khoang céach thong thuy gitra cac suon doc :
0,5.(3,5-0,22) =1,64 (m)
1/6 nhip cau kién : 7/6 = 1,16 (m).
=>5¢=1,16 (m)
b’¢=b+2.5¢=0,3+2.1,16 = 2,62 (m) = 262 (cm)
Xac dinh : Mf = Ry.b’¢.h’.(hg — 0,5.h)

= 115.262.10.(56 — 0,5.10) = 15366300 (kG.cm) = 1536
(kN.m)

Ta thay Mpax = 78,7 (KN.m) < M¢ = (1536 kN.m) => Tryc trung hoa di qua
canh, tinh theo tiét dién hinh chir nhat bgxh = 30x60 (cm)

. = M _ 787.10*%
M Ryp.bfhd  115.262.562

=0,0083

Co a,, <ar=0,429

£=0,5.(1+/1 — 2a,,) = 0,5.(1+yI — 2.0,0083 ) = 0,995

4
A, = M _  787.10 :5,04(cm2)

" RgEhy  2800.0,995.56

Kiém tra ham luong cbt thép:

A 5,04.100
u=—-100=
ho.b 30.56

=0,3% > i, = 0,2%

4.2.2. Tinh toin c6t thép doc cho dim ting 2,nhip BC, phan tir 41 (bxh =
30x35)

Tu bang to hop noi lyc ta chon ra ndi luc nguy hiém nhét cho dam.
+G6i B : Ma =-70,9 (kN.m)
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+G6i C : Mg = -70,9 (KN.m)
+ Nhip BC : Mgc = 2,6 (kN.m)

D00 M 41 m:-70,? (kn.m)

| m=26 |

M=-70,9 (kn.m)
\

| 2800 |

Do hai gbi c6 gia tri mémen bang nhau nén ta 1iy gia tri mémen = 70,9 (kN.m) dé
tinh thép chung cho ca 2.

a. Tinh cot thép cho gbi B va C ( mdémen am )
Tinh theo thiét dién hinh chit nhat bxh = 30x50 (cm)
Gia thiét a=4(cm)

ho=35-4=231(cm)
Tai gbi B va C voi M = 70,9 (kN.m)

a. = M _ 709.10%
M Rpbh3 115.30.312

=0,213

Co a,, <ar=0,429

&= 05.(1+/1 —Zam) = 0,5.(1+\/1 —2.0,213 ) =
0,826
M 70,9.10%

A= = =9,88 (cm?)

" ReEhy  2800.0,826.31

Kiém tra ham luong cbt thép:

Ag 9,88.100
= 100 =
H ho.b 30.31

=1,06% = i =0,2%

b.Tinh c6t thép cho nhip BC ( mdmen dwong )

Tinh theo tiét dién hinh chit T ¢6 canh nim trong vung nén véi h’s = 10 (cm)
Gia thiét a=4 (cm) hg=35-4 =31 (cm)

Gia tri d vuon cua canh St lay bé hon céc tri sO sau:
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+ Mot nira khoang cach thong thuy gitra cac suon doc :
0,5.(3,5-0,22) = 1,64 (m)

1/6 nhip ciu kién : 2,8/6 = 0,46 (m).

=>S5¢=0,46 (m)

b’s=b+2.5¢ = 0,3+2.0,46 = 1,22 (m) = 122 (cm)

Xac dinh : Mf = Rp.b’r.h’s.(hg — 0,5.h’)

= 115.122.10.(31 — 0,5.10) = 3647800 (kG.cm) = 364,7
(KN.m)

Ta thay Mpmax = 2,6 (KN.m) < M¢ = 364,7 (kN.m) => Tryc trung hoa di qua
canh, tinh theo ti€t dién hinh chit nhat bgxh = 30x35 (cm)

a. = M _ 26.10*
™ Rpbfhd  115.122.312

=0,0019

Co a,, <ar=0,429

£=0,5.(1/1 = 2a,,) = 0,5.(1+VI — 2.0,0019 ) = 0,999

M _  26.10%
Rg&ho  2800.0,999.31

A= =0,299 (cm?)

Do lugng cdt thép nay qua nho nén ta bo tri theo yéu cau vé cau tao.
4.2.3. Tinh toan c6t thép doc cho dim tang 2,nhip CD phantir 49 (bxh=30x60)

Do dam tang 2 nhip CD c6 kich thude,tiét dién va momen giéng dam tang 2 nhip
ABnéntaco:

A, gicp= 15,56 cm’
As, nhip CD = 5,04 sz
4.2.4. Tinh toan c6t thép doc cho cac phin tir dAm 42,43,44,45,46,47,48

Do ndi luc didm hanh lang ciia céc tang trén nho nén ta bd tri thép giéng nhu dam 41
cho cac dam 42,43,44,45,46,47,48.

4.2.5. Tinh toan c6t thép doc cho cic phan tir dim tir ting 3 dén ting mai cho
cac dam trén nhip AB va CD

Phin tir Tiét di¢n M T pxh | @m | & | A
(KN.m
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dim ) (cm) cm® | %
‘ GoiAB;  G6iC,D | 2039 | 30x60 018 1 0.95 122’6 0.7
Dim 8 0 5
34,50
! , 256x6 | 0.00 | 0.99 0,2
Nhip AB,CD 56,9 0 5 g |38
‘ GoiAB;  G6iC,D | 1882 | 30x60 017 1095 1251 0.7
Dim 3 4 8 | 4
35,51
! , 256x6 | 0.00 | 0,99 0.2
Nhip AB,CD 75,3 0 o S| 481
‘ G6iAB;  G6iCD | 1513 | 30x60 013 10961 1001 0.5
Dim 9 3 1 ]9
36,52
! _ 256x6 | 0.00 | 0.99 0,3
Nhip AB,CD 80,2 0 g . 5,13 0
‘ Goi AB;  G6iC,D | 1245 | 30x60 013 10,96 1 555 | 04
Dam 4 5 8
37,53
! _ 256x6 | 0.00 | 0.99 0,3
Nhip AB,CD 87,3 0 9 5 5,59 3
| GoiAB; GOl | oo | apcq | 009 [ 097 | o0 | 06
Dim C,D 8 4 3
38,54
: _ 256x6 | 0,00 | 0,99 0,3
Nhip AB,CD 87,6 0 o S| 560
G6iAB; G6icD| 970 |30xe0 | 00 | 097 | 633 | 03
Di 9 7 7
am
39,55
! , 256x6 | 0,00 | 0,99 0,3
Nhip AB,CD 80,6 0 3 7 515 0
‘ G6iAB; G&iCD| 790 | 30xe0 | 07 | 0% | 545 03
Dam 3 1 0
40,56
Nhip AB,CD 61,3 253)(6 0’?? 0 0’3 1397 oéz
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4.2.6. Chon cot thép doc cho dam.

Khi chon c6t thép doc cho ddm can phai luu ¥ phdi hop thép dam cho céc nhip lién

ké nhau.
9,88 (cm2) 9,88 (cm2)

As 15,5? (cm2) D33 1556 (cm2) J D41 \% 15,56 (cM2)  pag 15,56 fcmZ)
Dmicm2| | 5,04 (cm2) T cumo | 5,04 (cm2) |
N9/ B2 | 4d18+3d16 4d18+3d16  4d18+3d16 40d18+3d16

2 | i (16,2 cm2) (16,2 cm2) (16,2 cm2) (16,2 cm2)
thép | | | |
‘ 2d22 C2d22 ‘ 2d22 ‘
(7,6 cm2) (7,6 cm2) (7,6 cm2)
| 7000 | 2800 | 7000 |

As 12,62‘ (cm2) D34 12,62 (c‘m2) D42 12,‘62 (cm2) D50 12,62 fcmZ)
D?m|cm2| | 3,83 (cm2) T Cuto | 3,83 (cm2) |
t’ng| g7 5d18 5d18 5d18 5d18

3 | tri | (12,72 cm2) (12,72cm2) (12,72 cm2) (12,72 cm2)
thép | | | |
! 2d22 ! 2d22 ! 2d22 !
(7,6 cm2) (7,6 cm2) (7,6 cm2)
| 7000 | 2800 | 7000 |

As 12,5? (cm2) D35 12,58 (c‘m2) D43 12,‘58 (cm2) D51 12,58 fcmZ)
D?m| cm2 ! 4,81 (cm2) " cwuto | 4,81 (cm2) |
tng| g7 5d18 5d18 5d18 5d18

4t (12,72 cm2) (12,72 cm2) (12,72 cm2) (12,72 cm2)
thép | | | |
2d22 2d22 2d22
(7,6 cm2) (7,6 cm2) (7,6 cm2)
| 7000 | 280 | 7000 |

A 10,01‘ (cm2) D36 10,01 (?mZ) D44 10,91 (cm2) D52 10,01 ‘(cmZ)

D:m cm2 5,13 (cm2) Cut?o 5,13 (cm2)
ng| g7 5d16 5d16 5d16 5d16
S | tri | (10,05 cm2) (10,05cm2) (10,05 cm2) (10,05 cm2)

thép | | | |

‘ 2d22 T 2d22 ‘ 2d22 ‘
(7,6 cm2) (7,6 cm2) (7,6 cm2)

| 7000 [ I 7000 |
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As | 822 (cm2) D37 8,22 (ﬁmZ) D45 8,2‘2 (cm2) D53 8,22 (cm2)
D?m| cm2 ! 5,59 (cm2) " cwto | 5,59 (cm2) |
ng| g7 5d16 5d16 5d16 5d16
6 | tri (10,05 cm2) (10,05 cm2) (10,05 cm2) (10,05 cm2)
thép | |
| 2d22 P 2d22 | 2d22 |
(7,6 cm2) (7,6 cm2) (7,6 cm2)
| 7000 | 280 | 7000 |
g | 6:98(cm2) D38 6,98 (cM2) pup 6,?8 (cm2) D54 6,98 (cm2)
Dzmiem2| | 5,60 (cm2) " cutno | 5,60 (cm2) !
9182 | 416 4d16 4416 4d16
7] i (8,04 cm2) (8,04 cm2) (8,04 cm2) (8,04 cm2)
thép
! 2d22 T 2d22 ! 2d22 !
(7,6 cm2) (7,6 cm2) (7,6 cm2)
| 7000 | w0 | 7000 |
As | 6:33(m2) D39 633(cm2) py7 633 (cm2) D55 6,33 (cm2)
| | | |
D?m|cm2 ! 5,15 (cm2) C?2u t?o 5,15 (cm2)
ng| g7 4d16 4d16 4d16 4d16
8 | tri (8,04 cm2) (8,04 cm2) (8,04 cm2) (8,04 cm2)
thép | |
! 2d22 P 2d22 ! 2022
(7,6 cm2) (7,6 cm2) (7,6 cm2)
| 7000 | 2800 | 7000 |
As 5.13‘ (cm2) D40 5,13 (c‘mZ) D48 5,1‘3 (cm2) D56 513 (fmZ)
D?m | cm?2 3,97 (cm2) Cut2 3,97 (cm2)
©ngiB? | 4di4 4d14 4d14 4d14
mal | i | (6,15 cm2) (6,15 cm2) (6,15 cm2) (6,15 cm2)
thép | |
‘ 2d22 2022 2d22
(7,6 cm2) (7,6 cm2) (7,6 cm2)
| 7000 7000 |

+

[

4.3.Tinh toan va bo tri cot thép dai cho dam.

a.Tinh toan va bo tri cot thép dai cho phan tir dim 33 (tAng 2,nhip AB) va

35 (thng 2,nhip CD) bxh = 300x600

Tu bang to hop noi lyc ta chon ra lyc cit nguy hiém nhét cho dam:

SVTH: TRAN QUANG MINH / LGP XD1901D

-84 -



Tru s¢ truong dai hoc giao thong van tai ha noi

Qmax = 133,04 (KN) = 13304 (KG)

Bé tong cip do bén B20 co:
Rb =11,5 (MPa) = 115 (KG/cm2); Rbt = 0,9 (MPa) = 9 (KG/cm2)
Eb = 27x103 (MPa)

Thép dai nhom Al co:

Rsw = 175 MPa = 1750 (KG/cm2); Es = 21x104 (MPa)
+Chona=4 (cm)=>h0=h—-a=60-4 =56 (cm)
+ Kiém tra cudong do trén tiét dién nghiéng chiu ng suat nén chinh

Q < Qbt =0,3¢y:1¢pRpbhyg
Do chua b tri c6t dai nén ta gia thiét @y, @y = 1

Ta ¢6 : Q < Qbt = 0,3Rbbh0 = 0,3x115x30x56 = 57960 (KG) > Q =
13304 (KG)

=> Dam du kha ning chiu tmg sut nén chinh
+ Kiém tra su can thiét cua cdt dai:
Bd qua anh hudng cua luc doc truc nén ¢, =0
Mb = @, (1+@¢ + @,)Rbtbh3 = 2(1+0+0)x 9x30x562 = 1693440 (KG.cm)
( Do ddm nam trong ving kéo nén ¢ = 0)
+ Tinh chiéu dai hinh chiéu tiét dién nghiéng nguy hiém :
2Mp _ 2x1693440

C.= = =254 (cm)

Qmax 13304

=> C* > 2h0 = 56x2 = 112 cm => C = C* ; CO = 2h0
Qbmin = @ps (1 + ¢, )Rbtbh0 = 0,6(1+0)9 x 30 x 56 = 9072 (KG)

+ Xac dinh Qb:

Qb = Mp _ 1693440 _ s (KG)

C 254

Tinh kha ning chiu cit ctia cbt thép dai phan bd déu theo truc dam :

qsw] = Jmax - IIES00YT - 59 2 (KG/em)

Co 112
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— Qbmin _ 9072 _
q3W2 = W BETT 81 (KGlcm)

Ta lay gia tri gsw2 dé tinh khoang cach S theo cong thuc:

St dung cot thép @8, do bdam < 350mm nén ta c6 sb nhanh dai n =2

tt = Rswhasw _ 1750x2x0,503

=> Khoang cach S
dsw 81

=21,7 (cm)

©ps(1+@n)Rpibh3 _ 1,5x9x30x 562
Qmax 13304

smax = =95,4 (cm)

sct = min(h/3 ; 50cm) = 20 (cm)
Khoang cach thiét ké cbt dai cho dam:

s = min( stt ;sct ;smax ) = 20 (cm).Chon s =20 (cm) =
200 (mm)

=> Ta bd tri 8a200 cho dam.

+Kiém tra lai diéu kién cudng do trén tiét dién nghiéng theo ng suat nén chinh khi
da co bo tri cot dai: Q <= 0,3¢p1¢,Rpbhy

Voi @y, = 1+5ap,, < 1,3.

A A o, r ’ , __ hagw _ 2x0,503 _
Dam bo tri thép @8a200 c6 W, = e T a0nas 0,0015
_Es _ 21x10% =77
Ep, 27x103

Qw1 = 1+5ap,, =1+5x7,7x0,0015=1,05 < 1,3.
@p1 =1—-BRb=1-0,01x11,5=0,885
Taco: Ow1Pp =1,05x0,885=0,929 = 1
=> Q = 13304 (KG) < 0,31 @pRpbh,
=0,3x 0,929 x 115 x 30 x 56 = 53844,8 (KG)

=>  Dam du kha nang chiu trng suat nén chinh.

b.Tinh toan va bd tri cot thép dai cho phan tir dim 34 (ting 2,nhip BC)

bxh = 300x350
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Ttr bang t6 hop noi lyc ta chon ra luc cit nguy hiém nhat cho dam:

Qmax = 56,24 (KN) = 5624 (KG)

Bé tong cip do bén B20 co:
R, = 11,5 (MPa) = 115 (KG/cm?); Ry = 0,9 (MPa) = 9 (KG/cm?)
Ep = 27x10° (MPa)

Thép dai nhom Al co:
Ry = 175 MPa = 1750 (KG/cm?); E, = 21x10* (MPa)

+Chona=4 (cm)=>hy=h-a=35-4=31(cm)

+ Kiém tra cuong do trén tiét dién nghiéng chiu tng suat nén chinh
Q < Qb = 0,3¢w19LRpbhyg

Do chua b tri c6t dai nén ta gia thiét @y, @, = 1

Ta c6 : Q < Qu = 0,3Rybhy = 0,3x115x30x31 = 32085 (KG) > Q = 5624

(KG)
=> Dam du kha ning chiu ing suét nén chinh
+ Kiém tra sy can thiét cua cot dai:
Bo6 qua anh huodng cua luc doc truc nén ¢, =0
My = @p,(1+@s + @,)RpbhZ = 2(1+0+0)x 9x30x31% = 518940
(KG.cm)
( Do ddm nam trong ving kéo nén ¢ = 0)
+ Tinh chiéu dai hinh chiéu tiét dién nghiéng nguy hiém :
C,= ;:b = 22520 = 184 (cm)
=> C«>2hy=31x2 =62 cm =>C = C+; Cy = 2hg
Qomin = @p3 (1 + @, )Rybhy =0,6(1+0)9 x 30 x 31 = 5022 (KG)
+ Xac dinh Qy:
Qb = =2 = 2222 = 2820 (KG)
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Tinh kha ning chiu cat cta cbt thép dai phan bd déu theo truc dam :

Qmax—Qp _ 5624—2820

gswl = e -

= 45,2 (KG/cm)

— Qbmin _ 50£ -
qsw2 = ST 81 (KG/cm)

Ta lay gia tri qsw2 dé tinh khoang cach S theo cong thc:

St dung c6t thép @8, do bddm < 350mm nén ta c6 sb nhanh dai n =2

R 1750x 2 x 0,503
st = —swidsw — “P2IEE 00 —21,7 (cm)

qsw 81

=> Khoang cach

©ps(1+@n)Rpebh3 1,5 x9x30x 312
Qmax 5624

smax = =69,2 (cm)

sct = min(h/3 ; 50cm) = 11,6 (cm)
Khoéng cach thiét ké ¢t dai cho dam:
S = min( stt ;sct ;smax ) = 11,6 (cm).Chon s =11 (cm)= 110 (mm)
=> Ta bd tri @8al10 cho dam.

+Kiém tra lai diéu kién cudng d6 trén tiét dién nghiéng theo tng suat nén chinh khi
da co bo tri cot dai: Q <= 0,3¢p1¢,Rpbhy

Véi @y, = 1+5ay,, < 1,3.

nagyw _ 2x0,503

Dam b tri thép B8a200 co |, = == — == =0,003
4
— E — 21x10 — 7’7
Ep, 27x103

©w1 = 1+5ap, =1+5x7,7x0,003=1,11 < 1,3.
¢p1 =1-BRb=1-0,01x11,5=0,885
Taco: Ow1®Pp = 1,11 x0,885=0,987 = 1
=> Q =5624 (KG) < 0,31 ¢P,Rpbh,
=0,3x 0,987 x 115 x 30 x 31 = 31667,9 (KG)

=> Dam du kha nang chiu tng suat nén chinh.
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c:Tinh toan va bd tri cot thép dai cho phﬁn tf}’ dim 36,3‘9,42,45,48,51,54 (t?lng 3-
tang 8 nhip AB) va 38,41,44,47,50,53,56 (tang 3 — tang 8 nhip CD) bxh =
300x600.

Ta thdy trong cac dam trén thi cac dam tir tﬁpg 2 dén tang 7 ( nhip AB va CD) va
dam 54,56 c6 kich thuéc bxh = 30x50 thi dam 33 va 35 c6 luc cat 16n nhat Q =

13304 (KG), dam 33 va 35 duoc bé tri cot dai theo ciu tao ®8a200 nén ta chon cdt
dai theo ®8a200 cho toan bd cac dam trén

d.Tinh toan va bo tri cot thép dai cho phén tir dam 37,40,43,46,49,52,55 (tang
3- tang 8 nhip BC) bxh = 300x350.

Tuong tu tinh toan dam 34, ta bd tri thép dai @8all0 cho cac phan tr dim
37,40,43,46,49,52,55

e.Bo tri cot dai cho dim
+ Véi dam c6 kich thude 30x60 cm:

O 2 dau dam trong doan L/4,ta b tri cot dai ddt day $8a200 véi L 1a nhip
thong thuy cua dam.

Phan dim con lai d3t cdt dai thua hon theo diéu kién ciu tao
Set = min(3h/4 ; 50cm) = 3x60/4 = 45 (cm)

Ta chon ®8a300 bb tri cho doan dam nay.

+V6i dam ¢6 kich thuée 30x35:

Do nhip ddm ngin ta bd tri c6t thép dai theo cdu tao P8al10 sudt dam.
CHUONG 5. TINH TOAN VA BO TRi THEP COT KHUNG TRUC 5
S.1.vat liéu sir dung
Str dung bé tong cap do bén B20 co:

R, = 11,5 (MPa) = 115 (KG/cm?); Ry = 0,9 (MPa) = 9 (KG/cm?)
Str dung c6t thép doc nhom Al co:

Rs = Ry = 280 MPa
Tra bang phu luc co:

&g =0,623; ag = 0,429

5.2.tinh toan va bo tri thép cot khung truc 5
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5.2.1. Tinh toan c6t thép cho phén tir cdt 2 ( bxh = 30x50 )

a.S0 ki€u tinh toan

Chiéu dai tinh toan 10 = 0,7H = 0,7 x 4,6 = 3,22 (m) = 322 (cm)

Gia thiét

D6 manh Ah = 10/h = 322/50 = 6,44 (cm) < 8

=> B0 qua anh hudng ctia uon doc.Lay hé s6 uon doc n =1

a=a’ =4 (cm)=>h0=h—-a=50-4=46 (cm)

Za=h0O—-a=46-4=42(cm)

Do 1éch tam ngﬁu nhién

ea = max (LH ; ihc) = max(i460 X i50) =1,66 cm
600 30 600 30

N1 lyc dugce chon tur bang to hop noi lyc va dugc ghi chi tiét & bang sau.

hiéu |Kyhiéué | Pic diém
, M N e; = M/N €, | €= max(e,e,)
bang to cua

(KN.m) (KN) (cm) (cm) (cm)

hop cap noi luc
2'9 |M|maX:emaX 154,9 1671 9,26 1,66 9,26
2-11 N max 30,1 2192 1,3 1,66 1,66
2-14 M,N I6n 1444 2158 6,7 1,66 6,7

b. Tinh cot thép ddi xirng cho cip 1

M= 154,9 (kN.m) = 1549000 (KG.cm)

N = 1671 (kN) = 167100 (KG)

e=Teo+ 2 -a=1x9,26 +50/2 - 4=30,2 (cm)

Str dung bé tong cap do bén B20 c6: £g=0,623 ;

N _ 167100
115.30
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Er-np = 0.623.46 = 28,6 (cm)
+ Xay ra truong hop x > Eg.hg=> Nén léch tam bé.

Lay x = &g.hy d¢é tinh thép.

N.e—Rp.b.x(hg—0,5%)

A=Ay =
ST RscZa

_ 167100 x 30,2 —115 x 30 X 28,6 X(46—0,5 X 28,6) __
a 2800 X 42

16,3 (cm?)
Xéc dinh ham lugng cot thép tdi thiéu theo do manh.
A = lo/r = 322/0,288.b = 322/0,288.30 = 37,26
A= €(35=+83)=> i, =02 %
Kiém tra ham luong cbt thép:
_ As.100 — 16,3.100

= 0, . = 0 =
ST Soae 1,18% > Upmin=02% =>TM

c. Tinh c6t thép ddi ximg cho ciip 2
M =30,1 (kNm) = 301000 (KG.cm)

N = 2192 (kN) =219200 (KG)
e=ne0 +> -a=1x 1,66 +50/2 - 4= 22,66 (cm)
Str dung bé tong cap do bén B20 c6: ER=0,623 ;
N — 219200

X=—
Rp.b 11530

=63,5(cm)

ER.h0 = 0.623.46 = 28,6 (cm)
+ Xay ra truong hop x > ER.h0 => Nén l¢ch tam bé.

Lay x = ER.h0 dé tinh thép.

N.e—Rp.b.x(hg—0,5%)
RscZa

As=As’ =

_219200x 22,66 —115x30x 28,6 Xx(46—0,5x28,6) _
2800x 42

15,6 (cm2)
Xéc dinh ham luong cdt thép téi thiéu theo do manh.

A = 10/r = 322/0,288.b = 322/0,288.30 = 37,26
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A= €(35+83)=>ppuin =02%
Kiém tra ham luong cdt thép:

_ As.100 _ 15,6.100
b.hg 30.46

=113 % > i, =0,2% =>TM

d. Tinh c6t thép ddi xing cho cip 3
M = 144,4 (kN.m) = 1444000 (KG.cm)
N = 2158 (kN) =215800 (daN)

e=1Me0+>-a=1x12+50/2 - 4 =33 (cm)

Str dung bé tong cap do bén B20 c6: ER=0,623 ;

_ N _ 215800

" Rpb 11530

=62,5(cm)

ER.h0 = 0.623.46 = 28,6 (cm)
+ Xay ra truong hop x > ER.h0 => Nén léch tam bé.

Lay x =ER.h0 dé tinh thép.

__ N.e—Rp.b.x(hp—0,5%)
Rcha

As=As’

_215800x 33 -115x30x 28,6 x(46—0,5 X 28,6)
2800 x 42

= 33,9 (cm2)
Xéc dinh ham luong ¢t thép toi thiéu theo dd manh.

A = 10/r = 322/0,288.b = 322/0,288.30 = 37,26

L= €(35+83)=> i, =02%
Kiém tra ham lugng cot thép:

_ As.100 _ 33,9.100
b.hg 30.46

=245% >, =0,2% =>TM

=> Ciap noi luc 3 doi hoi luong cdt thép 16n nhit. Vay ta bd tri thép cot 2 theo
As=As’= 33,9 (cm2)

Chon 4025 + 4022 c6 As=As’= 34,84 (cm2)

Céc phan tir ¢t 3,6,7,10,11,14,15 duoc bb tri thép gidng nhu phan tir cot 2.
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5.2.2.Tinh toan c6t thép cot cho phén tir cot 1 (bxh = 22x50)
a.86 kiéu tinh toan
Chiéu dai tinh toan lo=0,7H=0,7 x 4,6 = 3,22 (m) = 322 (cm)
Gia thiét a=a’ =4 (cm)=>hy=h—a=50-4=46(cm)
Z,=ho—a=46-4=42(cm)
Do manh A, = lo/h = 322/50 = 6,44 (cm) < 8
=> B0 qua anh hudng cia udn doc.LAy hé s6 uén doc 1 = 1
Do 1&€ch tam ngéu nhién
e, = max (—H : %hc) = max(51046o : %50) = 1,66 cm

Noi lre dwge chon tir bang to hop ndi lwe va dwogc ghi chi tiét & bang sau.

K}] Ky %11¢u Pic diém e = €=
higu o cua M N M/N € max(ey,e,)
cipndi | bangtdo | . .. (kN.m) | (kN) (cm) L*a

e hop cap ndi luc (cm) (cm)

1 1-9 Emax 101,0 | 1134 8,9 1,66 8,9

2 1-10 M max 119,3 | 1453 8,2 1,66 8,2

3 1-14 Nimax 113,0 | 1736 6,5 1,66 6,5

b. Tinh cot thép ddi xirng cho cip 1
M= 101 (kN.m) = 1010000 (KG.cm)

N = 1134 (kN) = 113400 (KG)
e=neg+7-a=1x19,1 +50/2-4=40,1 (cm)

Str dung bé tong cap do bén B20 c6: £g=0,623 ;
N — 113400

X=—
Rpb  115.22

=44,8 (cm)

£r.ho = 0.623.46 = 28,6 (cm)
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+ Xay ra truong hop x > Eg.hg=> Nén 1éch tam bé.

Lay x = Eg.hy dé tinh thép.

N.e—Rp.b.x(hy—0,5%)

A=A =
Rcha

_ 113400x 40,1 —115x 22 x 28,6 x(46—0,5 X 28,6) _
2800 x 42

19,1 (cm?)

Xéc dinh ham lugng cdt thép téi thiéu theo do manh.
A = lo/r = 322/0,288.b = 322/0,288.22 = 50,82
A= €(35=83)=> i, =02 %

Kiém tra ham lugng cbt thép:

_ As.100 _ 19,1.100
b.hg 22.46

=1,88% >, =02% =>TM

c. Tinh c6t thép ddi xirng cho cip 2
M=119,3 (kNm) = 1193000 (KG.cm)

N = 1453 (kN) = 145300 (KG)
e=meg+ 7 -a=1x137+50/2-4=34,7 (cm)
Str dung bé tong cap do bén B20 c6: £g=0,623 ;
N _ 145300

X= m = 11522 =574 ( Cm)

Er-Np = 0.623.46 = 28,6 (cm)
+ Xay ra truong hop x > Eg.hg=> Nén 1&ch tam bé.

Lay x = Eg.hy dé tinh thép.

N.e—Rp.b.x(hy—0,5%)
RSCZa

_ 145300 x 34,7 —115x 22 x 28,6 Xx(46—0,5 X 28,6) __ 2
= = 23,3 (cm?)
2800x 42

Xac dinh ham lugng cbt thép t6i thiéu theo do manh.
A = lo/r = 322/0,288.b = 322/0,288.22 = 50,82

A= €(35=83)> pnm =0,2%
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Kiém tra ham lugng cbt thép:

As.100 _ 23,3.100 _ _ B
H= b.hg T 2246 2’3 % > Hmin — 0,2 % =>TM

d. Tinh c6t thép ddi ximg cho cip 3
M= 113 (kN.m) = 1130000 (KG.cm)

N = 1736 (kN) = 173600 (daN)
e=neg+ 2 -a=1x10,9 +50/2 - 4=319 (cm)
St dung bé tong cap do bén B20 c6: £g=0,623 ;
N _ 173600

X=—=
Rpb 11522

=68,6 (cm)

E_;R-hO =0.623.46 = 28,6 (Cm)
+ Xay ra truong hop x > &g.hg=> Nén 1éch tam bé.

Lay x = Eg.hy dé tinh thép.

N.e—Rp.b.x(hg—0,5%)

RscZa

_173600x 31,9 -115x 22 x 28,6 x(46—0,5x28,6) _
2800 x 42

27,5 (cm?)

Xéc dinh ham lugng cot thép téi thiéu theo do manh.
A = lo/r = 322/0,288.b = 322/0,288.22 = 50,82
A=€(35+83)> tnin=02%

Kiém tra ham luong cbt thép:

_ As100 _ 27,5100 _ o 5 ¢ —020s —
H=he ~ 2246 0% > pnin =0,2% =>TM

=> Cap ndi luc 3 doi hdi luong cot thép 16n nhét.Vay ta bd tri thép cot 1 theo
A=AS=27.5 (cm?)
Chon 4025 + 4022 ¢6 A=Ay’ = 34,84(cm?)
Céc phan tir cot 4,6,8,9,12,13,16 dugc bb tri thép giéng nhu phan tir cot 1
5.2.3.Tinh toan c6t thép cot cho phan tir cot 18 (bxh = 30x40)
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a.S6 kiéu tinh toan
Chiéu dai tinh toan 1, = 0,7H = 0,7 x 3,7 = 2,59 (m) = 259 (cm)
Gia thiéta=a’ =4 (cm)=>hy=h—-a=40-4 =36 (cm)
Z,=hg—a=36-4=32(cm)
Do manh A, = lo/h = 259/40 = 6,47 (cm) < 8
=> B0 qua anh hudng ctia udn doc.LAy hé s6 ubn doc 1 = 1
Do 1éch tam ngﬁu nhién

€, = max (iH ;

—hey = max(—370 ; —40) = 1,33 cm
30 600 30

Noi lre dwge chon tir bang to hop ndi hwe va dwogc ghi chi tiét & bang sau.

Ky o
hicu | KY MU pac diém el= e0=
ca o cua M N M/N ca max(el,ea)
P bangtd | . 8 (kN.m) | (kN) (cm) ’
ndi cap noi luc (cm) (cm)
hop
luc
1 18-10 emax 77,1 | 842,1 9,1 1,33 9,1
2 18-11 Nmax 31,5 | 1102 2,8 1,33 2,8
3 18-13 Mmax 81,3 953 8,5 1,33 8,5

b. Tinh cot thép ddi xirng cho ciip 1
M= 77,1 (kN.m) = 771000 (KG.cm)

N =842,1 (kN) = 84210 (KG)
e=neo+7-a=1x151+40/2-4=311 (cm)

Str dung bé tong cap do bén B20 c6: £g=0,623 ;

N _ 84210
Rpb  115.30

=24,4 (cm)

£R.h0 = 0.623.36 = 22,4 (cm)

+ Xay ra truong hop 2a’ <x < ER.h0 => Nén l¢ch tam 16n thong thuong
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N.e—Rp.b.x(hg—0,5%)
Rcha

As=As’ =

_84210x 31,1 -115x30x18,3x(36-0,5x18,3) _
2800 x 32

10,3 (cm2)
Xéc dinh ham lugng cot thép tdi thiéu theo do manh.

A = 10/r = 259/0,288.b = 259/0,288.30 = 29,9

A= € (17 + 35) => tyn = 0,1 %
Kiém tra ham luong cdt thép:

=22 = 22 2 0,95 % > iy = 0,1% =>TM
dlg .

c. Tinh c6t thép ddi xirng cho cip 2
M= 31,5 (kNm) =315000 (KG.cm)

N = 1102 (kN) = 110200 (KG)
e=neg+ 2 -a=1x4,08+40/2 - 4 = 20,08 (cm)
St dung bé tong cap do bén B20 c6: £g=0,623 ;
N — 110200

X=—
Rpb 11530

=319 (cm)

Er.hg = 0.623.46 = 22,4 (cm)
+ Xay ra truong hop x > &g.hg=> Nén 1éch tam bé.

Lay x = Eg.hy dé tinh thép.

N.e—Rp.b.x(hg—0,5x%)

A=Ay =
1QSCZa

_ 110200 x 20,08 —115x 30 x 22,4 x(36—0,5x22,4) _ 2
= =3,3(cm")
2800 x 32

Xéc dinh ham luong cdt thép téi thiéu theo do manh.
A = lo/r = 259/0,288.b = 259/0,288.30 = 29,9
A= €(17 =+ 35)=> ppnin = 0,1 %

Kiém tra ham luong cdt thép:
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_ As.100 _ 3,3.100 _ _ _
= ohg 3036 03% >pupin=1% =>TM

d. Tinh c6t thép ddi ximg cho cip 3

M= 81,3 (kNm) = 813000 (KG.cm)
N =953 (kN) = 95300 (KG)

e=neg+ 3 -a=1x13,6+40/2- 4= 29,6 (cm)
Str dung bé téng cap do bén B20 c6: £g=0,623 ;

N 95300
X=——= = 27,6 (cm)
Rp.b  115.30

£r-ho = 0.623.46 = 22,4 (cm)

+ Xay ra truong hgp 2a’ <x < &g.hg => Nén 1€ch tdm 16n thong thuong

A=Al = N.e—Rp.b.x(hy—0,5%)
s — Ms
Rcha

_95300x 29,6 -115x30x 20,81 x(36-0,5x20,81) _ 2
= =10,9 (cm?)
2800x 32

Xéc dinh ham lugng cot thép tdi thiéu theo do manh.

A = lo/r = 259/0,288.b = 259/0,288.30 = 29,9

A= €(17 +35)=>pUpmin =0,1%
Kiém tra ham lugng cdt thép:

_ As.100 _ 10,9.100

= 0, .. =10 =
S0 = P2 1,09% > i = 1% =>TM

=> Cap ndi lyc 3 doi hoi lugng ot thép 16n nhét.Vaiy ta b tri thép cot 18 theo
Ac=AS= 10,9 (cm?)

Chon 3022 c6 A=AS= 11,4 (cm?)

Céc phan tir cot 19,22,23,26,27 dugc bd tri thép giéng nhu phén tir cot 18
5.2.4.Tinh toan cot thép cot cho phan tir cot 17 (bxh = 22x40)
a.S6 kiéu tinh toan
Chiéu dai tinh toan 1, = 0,7H = 0,7 x 3,7 = 2,59 (m) = 259 (cm)
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Gia thiéta=a’ =4 (cm) =>hy=h—-a=40-4 =36 (cm)
Z,=hg—a=36-4=232(cm)
Do manh A, = lo/h = 259/40 = 6,47 (cm) < 8
=> B6 qua anh huéng ctia udn doc.Lay hé s uén doc =1

Do léch tam ngﬁu nhién

€, = max (LH ; %hc) = max(%()S?O ; %40) =1,33cm

Noi Ire dwge chon tir bang té hop ndi lwe va dwoc ghi chi tiét & bang sau.

Ky | Kyhiqw | pac diém e = 6=
hicu o cla M N M/N € max(ey,e,)
cap ndi | bang tod R (kN.m) | (kN) (cm) L

e hop cap ndi luc (cm) (cm)

1 17-10 Emax 57,5 |687,2 8,3 1,33 8,3

2 17-13 N max 64,0 |824,3 7,7 1,33 7,7

3 17-14 M max 64,0 |824,3 7,7 1,33 7,7

b. Tinh cot thép ddi xing cho ciip 1
M= 57,5 (kN.m) =575000 (KG.cm)

N =687,2 (kN) =68720 (KG)
h
e=ne0 +--a=1x13,3+40/2-4=293 (cm)
Str dung bé tong cap do bén B20 c6: ER=0,623 ;
N _ 68720

X=—=
Rpb 11522

=27,1(cm)

£R.h0 = 0.623.36 = 22,4 (cm)

+ Xay ra truong hop 2a’ <x < ER.h0 => Nén I¢ch tam 16n thong thuong

N.e—Rp.b.x(hg—0,5%)
Rcha

As=As’ =
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_ 68720x 29,3 -115x22x21,02x(36-0,5x21,02) _
2800x 32

7,3 (cm2)
Xéc dinh ham lugng cot thép tdi thiéu theo do manh.

A = 10/r = 259/0,288.b = 259/0,288.22 = 40,8

A= €(35+83)=> Uy = 0,2 %

Kiém tra ham luong cbt thép:

_ As100 _ 73100 _ 0 = on —
W= oh = 2236 092% > tpin =02% =>TM

c. Tinh c6t thép ddi ximg cho ciip 2
M= 64,0 (kKNm) = 640000 (KG.cm)
N =824,3 (kN) =82430 (KG)

e=neg+ > -a=1x11,9+40/2 - 4= 27,9 (cm)

Str dung bé tong cap do bén B20 c6: £g=0,623 ;

N _ 82430
Rpb  115.22

=32,5(cm)

ER.h0 =0.623.46 = 22,4 (cm)
+ Xay ra truong hop x > ER.h0 => Nén I¢ch tam bé.

Lay x =ER.h0 dé tinh thép.

N.e—Rp.b.x(hg—0,5%)
RscZa

As=As’ =

_82430x 27,9-115x22x22,4%X(36—0,5x22,4)
2800x 32

= 3,6 (cm2)
Xéc dinh ham lugng cot thép téi thiéu theo do manh.

A = 10/r = 259/0,288.b = 259/0,288.22 = 40,8

A= €(35+83)=>ptpin =02%
Kiém tra ham luong cdt thép:

_ As:100 _ 3,6.100

= 0 . =205 =
U= TR =20 2 045 % > i =2 % =>TM

d. Tinh c6t thép ddi xing cho cip 3
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M= 64,0 (kKNm) = 640000 (KG.cm)
N =824,3 (kN) = 82430 (KG)

e=ne0 + 2 -a=1x119+40/2 - 4=27,9 (cm)

Str dung bé tong cap do bén B20 c6: ER=0,623 ;

_ N _ 82430

" Rpb  115.22

=32,5(cm)

ER.h0 =0.623.46 = 22,4 (cm)
+ Xay ra truong hop x > ER.h0 => Nén I¢ch tam bé.

Lay X = ER.h0 dé tinh thép.

N.e—Ryp.b.x(hy—0,5%)
Rcha

As=As’ =

_82430x 27,9 -115x22x22,4x(36—0,5%x22,4)
2800 x 32

= 3,6 (cm2)
Xéc dinh ham lugng cot thép téi thiéu theo d6 manh.

A = 10/r = 259/0,288.b = 259/0,288.22 = 40,8

A= €(35=83)=> i, =02 %
Kiém tra ham luong cbt thép:

__ Ag.100 _ 3,6.100

_——— = 0 . = 0, =
M= he 2236 045% > tpin=2% =>TM

=> Cap ndi luc 3 doi hoi luong cot thép 16n nhét.Vay ta bo tri thép cot 17 theo
As=As’= 3,6 (cm2)

Chon 2620 c6 A=A= 6,28 (cm?)

Céc phan tir cot 20,21,24,25.28 duogc b tri thép giéng nhu phén tir cot 17.

5.2.5 Tinh toan cot thép dai cho cot

+ Puong kinh cdt dai

Pm

Psw > ( .

2 -5mm) = (2:5;5mm) =6,25 mm
Ta chon cdt dai @8 nhom Al
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[1P%2]
S

+ Khoang cach cdt dai
- Trong doan ndi chdng cbt thép doc
s < (10@min ;500 mm) = (10.20 ; 500 ) = 200 mm
Chon s = 100 mm
- Cac doan con lai
s < (15@min ;500 mm) = (15.20 ; 500 ) = 300 mm
Chon s =200 mm
6. Tinh to4n cAu tao nut goéc trén cung
Nut goc 1a nat giao gitra:
+ phan tor dam 54 va phan tir cot 29;
+ phan tir ddm 56 va phan tir cot 32;
+ phan tir dm 55 va phan tir cot 30
e_o
Chiéu dai neo c6t thép & nit goc phy thude vao ti sd e
, + Dua vao bang t6 hop noi luc, ta chon ra cdp néi lyc M, N cua phan tir cot
s0 29 va 32 c6 do I¢ch tam e0 16n nhat.bo 1a cdp 25-14 ¢c6 M = 46,3 (kN.m) ;N =
240(kN)
c6 e0 =28 (cm)
e0/h = 28/40 = 0,7 > 0,5. VAy ta s& cdu tao cdt thép nit goc trén cling theo truong

f505
hop cé h

+ Dua vao bang td hgp ndi luc, ta chon ra cdp ndi luc M, N c6 phén tlr cOt sb
30 c6 d6 léch tam e0 16n nhat.bo 1a cap 30-11 c6 M = 60,9 (kN.m) ; N = 248 (kN)

c6 e0 =30,8 (cm)

e0/h = 30,8/40 = 0,77 > 0,5. Vay ta s& ciu tao c6t thép nut goc trén cing theo

Y505
trudng hop co

CHUONG 6. TINH MONG KHUNG TRUC 5
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6.1. Panh gia diic diém céng trinh

- Cong trinh ¢6 9 tang ( ca mai ) cao 30,95(m). Chiéu cao cla cic ting
la 3,5m.

- Kich thuéc mat béng cong trinh: 58,5x16,8m.
- Hé két cAu cua cong trinh 14 khung bé tong cdt thép chiu luc.
- Kich thuéc cot ctia toan cong trinh thay doi 2 lan:
* COt bién:
- Tang 1, 2, 3,4,5: Kich thudc 22x50 cm.
- Té”mg 6, 7, 8: Kich thudc 22x40 cm.
* Cot gitra:
- Tang 1, 2, 3,4,5: Kich thugc 30x50cm.
- Té”mg 6, 7,8 : Kich thudc 30x40 cm
6.2. Panh gia diéu kién dia chit cong trinh
Vi cong trinh tai Ha ndi da tién hanh khoan thdm do dia chét. Theo bao céo két qua
khao sat diéu kién dia chat giai doan phuc vu thiét ké ban vé thi cong, khu dat xay

dung tuong d6i bang phang duoc khao sat bang phuong phap khoan tham xuyén
tinh SPT tir trén xudng gém cac 16p dat co chiéu day it thay doi trén mat bang.

bia tﬁng tai vi tri cong trinh nhu sau :

Lép 1: Day 6,7 m c6 cac chi tiéu co ly nhu sau:

Két qua TN nén ép e

, iy Oc
W W | wy | Y A 0 c ung voi P (KPa) (MPa

. | ka/cm ) N

% | % | % Tém do % 100 | 200 | 300 | 400
36, | 45, | 25, 26 | 9°3 0,95 | 0,92 | 0,90 | 0,83
5 1 9 1,84 9 0 0,15 7 5 5 3 134 |7
Tt @6 co:

- H¢ s6 rong tu nhién :
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o = A7a@+W) . _ 269.1(1+0,365)
0 ¥ 184

-1 =1

- Két qua non eodometer: hé s nén lun trong khoang ap luc 100 — 200 kPa:

ag = 22120920 _ 34 104 (1/kpa)
200 -100

-Chisddéo:  A=Wp-Wy=451-259=192— Ldp 11a 16p dat sét.

_W-W, _ 365-259

- b0 sét: B
A 19,2

=0,55— trang thai déo.

- Modun bién dang: q¢ = 1,34 MPa = 134 T/m? > Ey= a.q. = 6,5x134 = 871 T/m?
(sét déo chon o = 6,5).

Lop 2: Day 5,4 m c6 cac chi tiéu co 1y nhu sau:

Két qua TN nén ép e
W V\én wd | ¥ ¢ ¢ o v P(K qc
T/m | Kafem ung voi P(Kpa) (Mp | N
% % % 3 A do 5 a)
100 | 200 | 300 | 400
28, | 31, | 24, 2,6 | 1104 0,81 10,78 | 0,75 | 0,73
6 1 7 18 6 0 0,08 8 5 9 8 L7719
Tir do co:
Hé s6 rong ty nhién:
& = Ay,1+W) 1= 2,66.1.(1+0,286) _ 1=009
/4 18
- Két qua nén khong nd ngang - eodometer:
Hé sd nén lun trong khoang ap luc 100 - 200 Kpa:
a,, = €100 — €200 - 0,818-0,785 ~33.10"
P200 — P10o 200-100 KPa
- Chi s6 déo A=Wy -Wg=31,1% —24,7% = 6,4 % — dat thudc loai cat

pha.
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W -W, _ 28,6—247
A 6,4

- Do sét B= = 0,6— trang thai déo

Cung voi cac déc trung khang xuyén tinh qc = 1,77 MPa = 177T/m? va dic trung
xuyén tiéu chuan N =9

— Mbdun nén ép(cé y nghia 1a médun bién dang trong thi nghiém khéng nd
ngang):

Eos = 0 . Q¢ = 4x177 = 708T/m? (ng véi cat pha 1ay a =4).

- Lép 2 : sét pha, xam xanh, xam nau, trang thai déo chay 1=0,83 ; day 5.57m ,¢"
=7°29°, vy =2.69 (T/m°

Lép 3: Day 4,5m c6 céc chi ti€u co 1y nhu sau:

W Két qua TN nén ép e
W k "1 Wy ! ¢ ¢ , 5i P(Kpa) e
ung voi pa (MPa | N
% ” % T/3m Al do kg/zcm )
100 | 200 | 300 | 400
28, 24, 2. | 16% 0,79 | 0,77 | 0,75 | 0,73 1
7 41 3 1,9 7 5 0,29 7 3 5 3 4,16 9
Tu do6 ta co:

Hé s6 rong tu nhién:

_ A-7/n(1+W)_1 _ 2,7.1.(1+0,287)

-1 =0,83
y 19

€o

- Hé s6 nén lun trong khoang ap luc 100 - 200 Kpa:

AL, = 0,797-0,773 _ 0’02410_2 1
200 -100 KPa

-Chisédéo A =Wy,- Wy =41- 24,8 = 16,2 % — dét thudc loai sét pha.

B W-W,; 287-248

~ 0,24 — trang thai déo
A 16,2

- Do sét
Qe = 4,16 MPa =416 T/m® — Eg, = 0.qc = 5. 416 = 2080T/m* (liy o = 5 {ing v&i
sét pha). Cung voi két qua xuyén tinh va chi sé SPT N =19 — 1ép dit nay c6 tinh
chat xau
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Lép 4: Day 6,8m co céc chi tiéu co ly nhu sau:

Trong dat cac ¢& hat d(mm) chiém (%)
15 0,2 W O
0 2105|720 |01]|005]001 A
>1 7], <0,0 | o (MP
0| || +] = ]+02 .y [%00]=00] =00 02 a)
clp1]05 5 | M| 5 1 | 02
25. 16. 23. |26 2
S99 e 28 || 187 1 - A I

- Luong hat ¢4 ¢& > 0,25mm chiém 9+25,5+28= 62,5%>50% —> DAt cat hat vira

- Co qec = 7,9 MPa = 79 KG/cm? = 790 T/m? cat hat vira —>o. =2 &, =
0,7,
e, = Ay, A+W) 4 Loy o= Ay, (L+W) _ 2,64.1.(1+0,236)
4 1+e, 1+0,7
=2,04T/m®

_ AW _ 2,64x0,236
eO

- bobaohoa G =1,04c6 0,5<1,04

—> Dit cat hat, chit vira, rat am.

Mbdun nén ép Eq = a. g = 2,0. 790 =1580T/m?
Tra bang tmg v6i qc = 790T/m* — ¢ = 32° — 34°
Nbi suy ta duoc ¢ =32°21

Lép 5: Rat day c6 cac chi tiéu co 1y nhu sau:

Trong dat cac c¢& hat d(mm) chiém (%)

ot
é 512 1]05 oéz 0,1 | 0,05 0,01 W A N

>1 <0,0 | o (MP

0| |=|=]+0 02| 4 |+00|+00| 00| 02 a)
|21 5|5 7" 5 | 1] 02
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=
w

217,
813]| 5

H

1655| 3 - - - - 2.6 15,6 3

- Luong hat ¢6 ¢& > 0,5 mm chiém 2+18+33+27,5= 90,5%>50% — D4t cat hat vira

-Co gc = 15,6 MPa =156 KG/cm2 = 1560T/m2 céat hat vira —»a =2 ,e0
~0,5;

Ay (1+W
0 :M_l L= Ay, @+ W) _2,63.1.(+0,17) _y o1/ma
1l+e, 1+0,5

AW _ 2,63x0,17
e0

-Pobiohoa G= =0,89 ¢ 0,5 < 0,89— DAt cat hat, chat, rat

9
A

am.
- Moédun nén ép EO = a. qc = 2,0. 1560 =3120T/m2
- Tra bang ung véi qc = 790T/m2 — ¢ = 340 — 360

Nai suy ta dugc ¢ =34054

RS
B 5o0555% - .
g KA Setdéoy=184T/m°, A=269 B=055:
PSS
SRR . .
GGl s E;.=871 T/m?,q.= 134 T/m?, N=7

Cidt pha,déo v =18 T/m3, ¢ =110 40 -

A=266;qc=177Tm2 . E0s =708 T/m2, N=9. B=0.6

T

Sét pha, déo v =1.9/m3. @ =160 43; gc =416 T/m2 ; N=19 -

A=27T:E0s=2080T/m2, B=0.24

6800

],

Cat hat vira, chit viza 7 =2.04 T'm3. @ =320 21

A=264;qc=790T/m2 ,E0s=1580 T/im2, N=21

Cit hat, chit 7 =2,05/m’, ¢ =34 54: g, = 156 T/m? : N=31

A=263: Ep; =3120T/m?

SVTH: TRAN QUANG MINH / LGP XD1901D -107 -



Tru s¢ truong dai hoc giao thong van tai ha noi

Tru dja chét cong trinh
6.3. Giai phap mong
a, Lira chon phuwong 4n thiét ké méng

- Phuong 4n moéng sau: C6 nhi€u uvu diém hon méng nong, khoi luong dao dap
giam, tiet kiém vat li€u va tinh kinh t€ cao.

- Méng sau thiét ké 1a méng coc.

Coc dong: Strc chiu tai clia coc 1on ,thoi gian thi cong nhanh dat chiéu sau dong
coc lon ,chi phi thap ,chung loai may thi céng da dang ,chiéu dai coc 16n vi vay sb
mdi ndi coc it chit luong coc dam bao (D6 tin cdy cao ). Tuy nhién bién phap nay
cling ¢6 nhiéu nhuoc diém :gay 6n ao ,gdy 6i nhiém moi truong ,gay tran dong dat
xung quanh noi thi céng ,nhu vdy s& gay anh hudng dén mot sb cong trinh lan cén
.Bién phap nay khong phu hop voi viéc xay chen trong thanh phé. Coc khoan nhdi:
Stic chiu tai mot coc 10n, thi cong khong gy tiéng on, rung dong trong diéu kién
xay dung trong thanh phé.

Nhu:qcrdiém ctia coc khoan nhdi 13 bién phéap thi cong va cong nghé thi cong phirc
tap.Chat luong coc thi cong tai cong truong khong dam bao. Gia thanh thi cong cao.

- Coc ép: Khong giy 6n va gay chan dong cho cac cong trinh 1an can, coc duoc ché
tao hang loat tai nha may chat lugng coc dam bao. May moc thiét bi thi cong don
gian. R¢é tién. Tuy nhién no van tdn tai mot sd nhuoc diém : Chiéu dai coc ¢p bi han
ché vi vay néu chiéu dai coc 16n thi kho chon may ép c6 du luc ép ,con néu dé chiéu
dai coc ngan thi khi thi cong chat lugng coc s& khong dam bao do ¢ qua nhiéu méi
noi

Nhu vay tir cac phan tich trén cing véi cac diéu kién dia chat thuy van va tai trong
cua cong trinh ta lya chon phuong 4n méng coc ép

+ Ifhu’()'ﬂg an 1: dung coc BTCT 30 x 30 cm, dai dat vao 16p 1, miii coc ha sau
xudng 16p 5 . Thi cong bang phuong phép ép.

+ l?hlrﬁng an 2: dung coc BTCT 30 x‘30 cm, dai dat vao 16p 1, miii coc ha sau
xuong 16p 4 khoang 2 — 4m. Thi cong bang phuong phap dong.

+ Phuong an 3: dung coc BTCT 30x30, dai dat vao l(’fp 1. Coc ha bé“mg phuong
phap khoan dan va déng vao 16p 4. Phuong an nay do 6n dinh cao nhung khé thi
cong va gia thanh cao.

Luwa chon phwong an coc: Phuong phap coc ép (phuong an 1) 1a hop 1i hon ca vé
yéu cau strc chiu tai, kha nang va diéu kién thi cong cong trinh.

6.3.2. Vat liéu moéng va coc

SVTH: TRAN QUANG MINH / LGP XD1901D - 108 -



Tru s¢ truong dai hoc giao thong van tai ha noi

bai coc:
+ Bé tong : B25 ¢6 Ry = 1450 (T/m?), Ry = 105 (T/m?)
+ Cbt thép: Thép chiu luc trong dai 1a thép loai AII c6 Rs = 28000 T/m?.
+ Lop 16t dai: Bé tong nghéo B15 day 10 cm

+ Pai lién két ngam véi ot va coc (xem ban v&). Thép clia coc neo trong dai
> 20d (¢ day chon 40 cm ) va dau coc trong dai 10 cm

Coc dtc san:
+ Coc (30x30) cm co:
+ Bé tong : B25 ; R, = 1450 (T/m?)
+ C6t thép: Thép chiu luc - All (4916 Ag = 8,04cm?), dai - Al
+ Céc chi tiét cAu tao xem béan vé.
6.3.chiéu dai day dai hyq

Tinh hpj, - Chi€éu sau chon mong yéu cau nhod nhat:

hmin=0,7tg(4 °.? &
0.7t9(45 2)\/ y'xb

Q : Tong céac luc ngang: Q = 8,9 (T)
y’ : Dung trong tu nhién cta 16p dat dat dai y° = 1,84 (T/m3)
b : Bé rong dai chon so bd b =2 (m)

¢ : Goc ma sat trong tai 16p dat dat dai ¢ = 13°

hmin=0, 7tg(45° -13°/2) /1 sfz =0,84 m => chon hy = 1,2 (M) > hyin

=>V§i d6 sau ddy dai du 16n, luc ngang Q nho, trong tinh toan gan dung bo qua tai
trong ngang.

6.4.chon cac dic trung ciia mong coc
6.4.1.Coc

Tiét dién coc 30x30 (cm).Thép doc chiu luc 4916
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- Chiéu dai coc: Chon chiéu siu coc ha vao 16p 4 khoang 3,6 m.
=> Chiéu dai coc : L=( 6,7+3,8+4,5+3,6)-1,2+0,5 = 17,9(m)
Coc dugc chia thanh 3 doan dai 6 m. Noi béng han ban ma.
6.4.2. Stre chiu tai caa coc
a.Surc chiu tai cia coc theo vat liéu:
PVL = m.¢.(Rb.Fb+Ra.Fa)
Trong do:

m: H¢ s6 diéu kién lam viéc phu thudc loai coc va so lugng coc trong mong.Chon m
=1

@ : Hé s6 udng doc.Chon ¢ = 1

F, : Dién tich cbt thép, F, = 8,04 cm?

Fy : Dién tich phan bé tong

Fp=F.—F,=0,3x0,3-8,04x10™ = 891x10* m?

=>Py, =1x1x (1450 x 891 x 10" + 2,8x10* x 8,04 x 10™) = 151,7 (T)

b.Xdc dinh strc chiu tii ciia coc theo dit nén:

- X4c dinh theo két qua ctia thi nghiém trong phong (phwong phap thong ké):

Stre chiu tai ctia coc theo nén dét xéc dinh theo cong thuc:

Pgh=Qs+Qc Strc chiu tii tinh todn Pd = %

s
Fs: H¢ s6 an toén,vé nén léy =14

Qs : Ma sat giira coc va dat xung quanh coc Qs = a; Y%, u;T;h;
Qc : Lyc khang miii coc.Qc = a,.R.F

Trong do:

a,a, — H¢ s6 di€u kién lam viéc cua dat vdi coc vuong, ha bang phuong phap ép
nén a;=a, =1

F=03x0,3=0,09 m2

u; :Chuvicoc=12m
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R:Strc khang gi¢i han cua dat & mii coc. Miii coc dit & 16p 4 cat hat vira ¢ do sau
17,3m —> R =351,2T/m2

7; : Luc ma sat trung binh cta 16p dat thir I quanh mit coc.Chia dat thanh cac 16p
dong nhat, chiéu day moi 16p < 2m nhu hinh v€. Ta lap bang tra dugc 7; (theo gia
tri do sau trung binh li ctia moi 16p va loai dat,trang thai dat).

T
IIDE?L
o] |

1400

1200

, 1600 1600 | 1400 , 1600 , 160 | 1600 | 180 | 1800 | 180 | 1800 , 180 , 2000 120

1200

200

Lép dat Loai dat” hi I T
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(m) | (m) | T/Im

31 2 3,3

1 Pit sét déo B = 0,55 4,9 1,8 3,72

6,7 1,8 4,0

8,1 1,4 4,18

2 Cat pha,déo B=0,6 9,3 1,2 4,34

10,5 1,2 4,51

11,7 1,2 4,67

12,8 1,1 4,82

3 Sét pha, déo B = 0,24
13,9 1,1 4,96
15 1,1 5,09
16,8 1,8 5,24
4 Cat hat to, trang thai chat

28,6 1,8 5,38

Pgn=[1(3,3x2+3,72x1,8+4x1,8+4,18x1,8+4,34x1,8+4,51x1,8+4,67x1,6+4,82x1,6+4,
96x1,6+5,09x1,4+5,24x1,6+5,38x1,6) + 1260x0,3x0,3]

= 204,61 (T)
_ _ Pih _ 204,61 _
=> P, = kel 146,15 (T)

- X4c dinh theo két qua thi nghiém xuyén tinh CPT:

P
Pd:ﬂ:&"' Qs hade:QC+QS
Fg 2+3 1,5 +2 2+3

Trong do6:

Qc = kqcF : Stic pha hoai cua dat ¢ mili coc.
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k: hé sé phu thugc loai dat va loai coc (tra bang trang 24 — phu lyc bai giang Nén va
Mong — T.S Nguyén DPinh Tién) c6 k= 0,4

=>Qc =0,4x1850x 0,09 =66,6 (T)
Qs=UY %hi : Stcc khang ma sat cua dat & thanh coc.

— hé sb phu thudc vao dat va loai coc,bién phap thi cong coc (tra bang trang 24 —
phu luc bai giang Nén va Méng — T.S Nguyén Dinh Tién)

al =40,h1=5,6m;qcl =165 (T/m2)
a2 =60, hl=54m;qc2 =220 (T/m2)
a3 =200, h1 =6,2 m; qc3 = 1560 (T/m2)
a4 =300, h1 = 3,2 m; qc4 = 1850 (T/m2)

Qs=1(25,6 + 5,4 + 26,2 + =23,2) = 113,78 ()

Vay Pd = 222 + =22 = 84,07 (T),

- Theo két qua thi nghi¢ém xuyén tiéu chuin SPT: theo cong thirc Meyerhof

p= Qc+0s -
2+3

~+Qc =mNm.Fc : Strc khang pha hoai cua dat miii coc (Nm — S6 SPT cua
16p dat tai miii coc). Vi coc ép m =400, n = 2. => Qc =400 x 39 x 0,09 = 1404
(T)
+ Qs = nY1L, UN,]; :Strc khang ma sat ctia dat ¢ thanh coc
Ni : chi s6 SPT cua 16p dat thir I ma coc di qua.

=> Qs =2 x (6,8x7 + 5,4x10 + 6,2x31 + 3,2x39) = 837,2 (T)

1404+837,2
[Pl=—7—

= 747,06 (T)
=> Sizc chiu tai ciia coc 1y theo két qua xuyén tinh [P] = 84,97 (T)
6.5. Tinh toan mong cft D (mong m1)
6.5.1.N¢i luc va vat li€éu lam mong
Luc tac dung

Theo két qua to hop ndi lyc ta chon dugc cap ndi luc 16n nhat:
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Nmax: 16113 (T) 1 Mtu’ = 17’5 (Tm), Qtu’ = 718 (T)
Tai trong do gidng moéng tac dung vao cot C,truc 5
(chon gidng moéng 1a 350x600)

Ng=25 X (4,5-03) X 0,35 X 0,6 X 1,1 + 25X 0,35 X 0,6 XL, 1(1,5 +34-05) =496
(M

Tai trong do tudng tang 1 tac dung vao mong
N.= 0,505 x 3,35[(4,5-0,3)+(1,5-0,11)] + 0,505x (3,4 — 0,39) = 10,97 (T)

Viay téng lyc tac dung vao cot Cy la :

Ne1 = Nimaxt Ng+ N¢=161,3 + 4,96 + 10,97 = 177,2 (T)

M = 18,5 (Tm)

Q= 7,8 (T).
6.5.2.Chon s6 lwrong coc va bo tri:
+Xac dinh so bo s6 luong coc

tt
N, > 81 =12x222 =43 coc
[P] 49,86

Chon 5 coc bb tri nhu hinh vé&

, 300
i
[
|
1
\
|

‘ N
1500
I
-
n
[
g

1600
|

500

300 ,

F———- F———n

Lo [

2200

So dd b tri coc méng M1
Tur viée bd tri coc nhu trén
— kich thudc dai: BdxLd=1,6mx2,2m

- Chon hd=1,0m - h0d = 1,0-0,1=0,9m
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Tinh toan ki€ém tra sy lam vi¢c dong thoi ciia cong trinh, mong coc va nén.
Kiém tra tai trong tac dung lén coc.

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

+ Trong luong cua dai va dat trén dai:
Gd ~ Fd .hm . ytb = 1,6x2,2 x1,8 x2 = 12,672 (T)
+ Tai trong tac dung lIén coc dugc tinh theo cong thire:
i N \ e

Pi = *

n z”: Xi2
i=1

Nddtt = NOtt + Fd.ytb.nm

= NOtt +Gd = 177,773+12,672 = 190.445 (T)
Moy = 5,15 (T.m)
V6i Xmax =0,8 M, Ymax = 0,5 m.

190.445  5,15.%;
- Prmax,min = +
max,min 5 4x12

+ Tai trong truyén 1én coc khong ké trong lugng ban than coc va 1ép dat phu tir
day dai tr¢ 1€n tinh voi tai trong tinh toan:

Bang so li¢u tai trong ¢ cac dau coc.

Coc Xi (m) Pi (T)
1 0,8 39.7
2 0,8 39.7
3 0 38.09
4 0,8 36.4
5 0,8 36.4

Pmax = 39.7(T); Pmin = 36.4 (T). > tit ca cac coc chiu nén

- Kiém tra: P =P+ 0. < [P]
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- Trong luong tinh toan cua coc :
0c =ypr-a’le.n =2,5x0,32 x16 x1,1 =3,96 T
— Pmaxt 0c = 38,95+3,96 =42,91 (T) < [P] =49,862 (T)
— Vay tét ca cac coc déu du kha nang chiu tai va b tri nhu trén 13 hop 1y
Kiém tra cuong do d4t nén tai miii coc
- Piéu kién kiém tra:
Pr< Ra 7 Prmaxqe £ 1,2.Rg
- Xéc dinh khdi méng quy woc:
+ Chiéu cao khdi mong quy udc
Tinh tir mit dat t6i mili coc Hy = 17,3 m,

h 0 0
+Goems: o = D é.h _16°45x4,5+3221x2.3_ ) o0
>h 4,5+2,3

=> o =22,02°
Chiéu dai ciia day khdi méng quy udc:

Lm=2,2 + 2.(4,3+2,3) t922,020 = 7,7 m.
Bé rong khéi moéng quy udc:

Bm= 1,6+ 2.(4,3+2,3) tg22,020 = 7,1 m.
Xéc dinh tai trong tinh toan dudi day khéi mong quy uée (miii coc):
Trong luong cua dat va dai tir day dai tro 1én:

N1= Fm.ytb.hm= 2,2.1,6.2.1,8=12,672T
Trong luong khoi dat tir mili coc t6i day dai:

N2 =2>(LM. BM. - Fc) li.yi

N2 = (7,7 7,1 - 0,09.5). [5,4.1,84 +3,8.1,8 +4,5.1,9 +2,3.2,04] ~
1627,57 (T)

Trong lugng coc:

Qc =5. 0,09. 16. 2,5 = 18 (T)
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— Tai trong tai muc ddy mong:
N =NO+ N1 +N2 + Qc =177.775 +12,672 +1627,57 +18 =1818,017(T)
My = MOy =5,15 Tm.

ap lyc tinh toan tai day khéi méng quy udc:

iMy

Wy

| prd

pmax,min =

an

u

wy = Dby _7.07,7

= =70,16 m3.
6

Fqu =7,1 x7,7= 54,67 m2.

1818,017 5,15
+

— pmax,min =
54.67 70,16

pmax = 33,59 T/m2; P =33,254T/m2; pmin = 33,18 T/m2.
Cudng do tinh toan cua dat ¢ day khdi quy udce (Theo cong thirc ciia Terzaghi):

Pgh=0,5n.N .yb+n.N,g+n.N.C

7,0, Ne - Hé sb phu thudc goc ma sat trong 4

Lép 4 c6 ¢ =320 21 tra bang ta co:

Ny =29,8; Nq = 23,2 ; Nc = 35,5 (bo qua cac h¢ sb hiéu chinh).

05xN_xyxB_ +(N —-Dxy xH_ +N_ xc
- yym(lq:)ymcwH

S

m

—S Rd = 0,5x29,8x2,04x7,1+ (23,2 -1)x2,04x17,3 +35,5x2, 04
3

+17,3x2,04
Rd =~ 392,52 T/m2
Ta co: pmaxqu = 33,59 T/m2 < 1,2 Rd=471,024 (T/m2)

Pau — 33254 T/m2 < Rd = 392,52 (T/m2)
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— Nhu vay nén dat dudi miii coc da kha nang chiu lyuc.
Kiém tra lun cho méng coc:
- Ung suét ban than tai day khdi mong quy udc:
obt=6,7.1,84 +3,8.1,8 +4,5.1,9 +2,3.2,04 =32,41 T/m2
Ung suat gy lun tai day khéi méng quy udc:

d bt
cz#0=ctc-c = 33,254-32,41 ~0.814 (T/m2)

- b6 Iun ctia mong coc c6 thé dugc tinh gan dung nhu sau:

2
$= 2 b0, v6iLm/Bm=7,7/7,1= 1,08 > 0~ 105

0

_1-0,25° _
S= .7,1.1,05.1,105 ~ 0,0049m =0,49 cm <8cm
1580
—  Thoa man diéu kién

Tinh thép doc cho dai coc va kiém tra dai coc

bai coc lam viéc nhu ban con son cung, phia trén chiu tic dung dudi ¢t MO NO,
phia dudi 1a phan lyc dau coc => can phai tinh tdéan 2 kha nang:

Kiém tra cudong do trén tiét dién nghiéng. Diéu kién dam thing
Chiéu cao dai 1000 mm. (Hd = 1,0m)
Chon 16p bao vé abv=0,1 m
Ho=h -abv =1000 -100 =900 mm
Gia thiét bo qua anh huong ciia c6t thép ngang
Kiém tra cot dam thing dai theo dang hinh thap
Pdt < Pcdt .Trong do6 :

Pdt - Lyc dam thing = tong phan luc clia coc nim ngoai pham vi cua thap dam
thung.

Pdt=P01+ P02+ P04+ P05
=(39,7+36,4)x2 =152,2(T)
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Pcdt : Luc chdng dam thung
Pedt=[ % (b, +¢,) +a,(h, +¢)) ] hORK

1% cic hé so duoc xac dinh nhu sau :

2 2
1+[&J 1+(—0’9 j
sl e 2 g5V L0358 gy

S
02=1,5 C2

~ \

jz
=6,91

Pcdt=[4,14 x(0,3 +0,2) +6,91 x(0,6+0,35)] x0,9 x90
Pcdt =467,775 (T)
=> Pdt=152,2 (T) < Pcdt= 467,775 (T)
=> Chiéu cao dai thoa man diéu kién chdng dam thing
* Kiém tra kha ning coc choc thing dai theo tiét dién nghiéng
Khi b =bc +h0 thi Pdt =bOhORk
Khi b 2bc+ h0 thi Pdt <(bc+h0)hORk
Taco b=1,6m >03+0,9=1,2m
Q = P02+ P05=39,7+36,4 =76,1 (T) ;
C0=0,35m <0,5h0 =0,5x0,9 =0,45m. -> L4y C0=0,45m

2
p=0,7. 1+(%j =0,7..[1+ (00475j =1,57
1

— Pdt=76.1 T <Bbh0. Rk =1,57 x1,6 x0,9 x90 = 203,472 T
- thoa mén diéu kién choc thung.

Két luan : Chiéu cao dai thoa man diéu kién chdéng dam thung va choc thing theo
tiét dién nghiéng

Tinh c6t thép dai

bai tuyét doi cung, coi dai [am vi¢c nhu ban con son ngam tai mép cot
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M6 men tai mép cdt theo mat cat 1-1;
M1=a x(P02 + P05 ) = 0,5 x(39,7+36,4) =38,05( Tm)
Trong do: a - Khoang cach tir truc coc 2 va 5 dén mat cit 1-1;a=0,5m

C6t thép yéu cau ( chi dit c6t don )

M _ 3805
09.Hp.R; 09%0,9x2800

Asl-1= =1,677.1073m? = 16,77cm?

= Tachon 11¢p16 al160 c6 As=22,117 cm2
Mo men tai mép cOt theo mat cit 2-2:

M2 = a x(PO1 + P02) = 0,35 x(39,7+39,7) = 27,79(Tm)

M 2779
0.9.Hg.Rz 09x0,9x2800

AS2-2= ==1,202.10-3m2=12,02 cm2

—Ta chon 11¢14 a220 c6 As= 15,39 cm2
6.6. Tinh toan mong cgt truc C (mong m?2)
6.6.1. Noi luc va vat liéu lam mong
Luc tac dung
Theo két qua to hop noi luc ta chon dugc cap ndi luc 16n nhat:
Nimax= -169,6T ;  Mtu =-15,63 Tm; Q. =5,96(T).
Strc chiu tai cua coc theo vat liéu
Pu= ¢ (RbArtRsAs)
Trong d6 : ¢ hé s6 udn doc. Chon m=1, ¢=1.
As: dién tich cbt thép, As=10,18 cm? (4¢18). A, Dién tich phin bé tong
Ap=A.- As=0.3x0.3-10,18x10™= 889,82.10"* m’
— Py = 1x(1150x889,82.10™+ 2,8.10%x10,18.10™*) = 132,57T.
= Stre chiu tai cua coc: [P] =min(Py,P4,)=min(132,57; 49,862) =49,862 (T)
6.6.2.Chon s6 lweng coc va bd tri

Xéc dinh so b s0 luong coc
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tt
Ne>oX =12,
[Pl

169.9
49,862

= 5,44

V6i o: hé s anh hudng cuia mumen, va trong luong dai (6 =1,2 — 2,0)

Chon 6 coc bd tri nhu hinh vé :

. 300

‘ 600

1 8‘00
600
|
o
|
|
|
|
|

,,,,,,,,,,

300

T viée bd tri coc nhu trén

— kich thudc dai: Bdx Ld=1,8x2,4
Chonhd=1,0m - h0d~1,0-0,1=09m
6.6.3. Tai trong phan phdi 1én coc

Theo céc gia thiét gan dung coi coc chi chiu tai doc truc va coc chi chiu nén hoac
kéo.

+ Trong luong ciia dai va dat trén dai:
Gd ~ Fd .hm.ytbh =1,8x2,4 x1,8x2 = 15,552 T.

_ _ NS M, .x
+ Tai trong tac dung 1én coc dugc tinh theo cong thirc: Pi = r(:d + ——

Nddtt =NOtt + Fd.yth.nm = 169,6 +1,8 x2,4 x2 x1,8 = 185,15 T
MOytt =15,36 T.m

Véi xmax =0,9m, ymax= 0,6 m.

. 185,5 15.63.
N Pmax,min = —= + X1
6 4.x2

(M

+ Tai trong truyén 1én coc khong ké trong luong ban than coc va 1op dit phu tir day
dai tr¢ 1en tinh v6i tai trong tinh toan:
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Béang s06 li¢u tai trong & cac dau coc.

Coc Xi (M) Pi (T)
1 0,9 35,2
2 0 30,68
3 0,9 35,2
4 -0,9 26,5
5 0 30,8
6 -0,9 26,5

Prax=35,2T; Pmin = 26,5 T — tat ca cac coc chiu nén
Kiémtra: P = Ppay + qc < [P]
- Trong lugng tinh toan cua coc
Jc =ypr-a’.Le.n =2,5 0,32 x16 x1,1 =3,96 T
— Praxct e =35,2 +3,96 =39,16 < [P] = 49,862 T.
—> Vay tit ca cac coc déu du kha nang chiu tai va bé tri nhu trén 13 hop 1y.
Kiém tra cuong do dt nén tai mii coc
Gia thiét coi mong coc 1a méng khdi quy wde nhu hinh vé:
Diéu kién kiém tra:
P < Ray Pmaxge € 1,2.Ry

Xéc dinh khéi mong quy udc:

Chiéu cao khdi méng quy uwéc tinh tir mit dat t6i mii coc: Hy=17,3m.
h 0 0
Goems s op = 240 16%45x4,5+32°21x2,3 _ 22.02°
>h 45+2,3
= op =22,02°
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Chiéu dai cta day khdi méng quy udc:
L= 2,4 +2.(4,3+2,3) tg22,02° = 7,9 m.
Bé rong khdi mong quy uée:
Bn=1,8 +2.(4,3+2,3) tg22,02° = 7,3 m.
Xéc dinh tai trong tinh toan dudi day khéi moéng quy ude (miii coc):
Trong luong cua dat va dai tir day dai tro 1én:
N: = Fn vo. hm = 1,8.2,4.2.1,8 = 15,552 (T)
Trong lugng khoi dat tir mili coc t6i day dai:
N2 =2(Lm. Bm. - Fo) liyi

N, = (7,9 x7,3 - 0,09x6). [5,4.1,84 +3,8.1,8 +4,5.1,9 +2,3.2,04] ~
1714,92 (T) Trong lugng coc:

Q. =6.0,09.16.2,5=21,6(T)

— Téi trong tai mic ddy mong:
N =NO + N1 +N2+ Qc =169.9 +15,552 +1714,92 +21,6 =1921,67 (T.)
My = MOy =19,78 Tm.

- &4p luc tinh toén tai ddy khoi mong quy udc: pmax,min = F_ T W

qu y

1’yBy _7.9°X7,3
6

Wy = =75,93 m3.

Fqu =79 x7,6 = 57,67 m2.

. 1921,67 15.63
— pmax,min = +——=33,5
57,67 75,93

pmax =33,52 T/m2; P =34,16 T/m2; pmin =33,90 T/m2.
- Cudng d6 tinh toan cua dat & day khéi quy ude (Theo cong thic ctia Terzaghi):

Pgh=0,5n_.N_.b+n N .q+n.N.C

Ty, Ne : Hé $b phu thudc goc ma sat trong 4
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- L6p 4 c6 ¢ =320 21 tra bang ta co:

Ny =29.8; Nq = 23,2 ; Nc = 35,5 (bd qua cac hé sb hiéu chinh).

_0.5><Ny><7/><Bm+(Nq—1)><;/'me+ch0 H
d = 7 Ry

S

_ 0,5x29,8x2,04x7,3+ (23,2-1)x2,04x17,3+35,5%x2,04
3

=> Rd +17,3x2,04

Rd ~ 394,55 T/m2

Taco: pmaxqu =34,42 T/m2 <1,2Rd=473,46 (T/m2)

p_q“ = 33,3 T/m2 <Rd = 394,55 (T/m2)
— Nhu vay nén dat dudi miii coc du kha nang chiu luc.
Kiém tra lan cho méng coc:
- Ung suét ban than tai day khdi mong quy udec:
obt=6,7.1,84 +3,8.1,8 +4,3.1,9 +2,3.2,04 =32,41 T/m2
Ung suat gy lun tai day khéi mong quy udc:

gl bt
cz0=otc-c = 33.3-32,41 ~0,89(T/m2)

- b6 Iun ctia mong coc c6 thé dugc tinh gan dung nhu sau:

2
S= 1% haoo, véiLm/Bm=79/73 =108 - o~ 1,05

0

_1-0,252
1580

- S . 7,3.1,05. 089 = 0,0041 m =0,41 cm <8cm

—  Thoa man diéu kién
Tinh thép doc cho dai coc va kiém tra dai coc

bai coc lam viéc nhu ban con son cung, phia trén chiu tic dung dudi ¢t MO NO,
phia dudi 1a phan luc dau coc => can phai tinh téan 2 kha nang
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Kiém tra cuong do trén tiét dién nghiéng - Diéu kién dam thing
Chiéu cao dai 1000 mm. (Hd = 1,0m)
Chon 16p bao v¢ abv=0,1 m
Ho=h -abv =1000 -100 =900 mm
Gia thiét bo qua anh huong ciia cbt thép ngang
Kiém tra cot dam thing dai theo dang hinh thap Pdt < Pcdt

Trong d6 : Py - Luc ddm thung = tong phan luc cta coc ndm ngoai pham vi cua day
thap dam thung

Pat =Po1* Poot Pogt Poat Post Pog
P4 =(35,2 +30,8+26,5) x2 =185(T)
P.ai : Luc chéng dam thung
Pa=[a (b, +¢C,)+a,(h, +c)] hoRyg

a,,a,cac hé so dugce xac dinh nhu sau :

=15 fl+ / ( _4 14
2 2
a,=15 ’1+(2—°j =15 1+(%j =474
2 ]

Pedt=[4,14 x(0,3+0,3) +4,74 x(0,8+0,35)]x0,9 x90

w

Pcdt =308,70 T

Pdt =185 T < Pcdt=308,70 T
=> Chiéu cao dai thoa man diéu kién chdng dam thing
Kiém tra kha ning coc choc thung dai theo tiét dién nghiéng
Khib <bc +h0 thi Pdt <bOhORk
Khi b 2bc+ h0 thi Pdt <(bc+h0)hORk

Taco b=1,8m >0,3+0,9=1,2m —>Q =P03+ P04 =35,2 +26,5 = 61,7 (T)
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C0=0,35m <0,5h0 =0,5x0,9 =0,45m. -> L4y C0=0,45m

2 2
p=0,7., |1+ ny =0,7.[1+ 07 =1,57
C 0,45

1

- Pdt=61,7 T < 6.b.h0. Rk =1,57x1,8 x0,9x90 = 228,906 T
—> thoa mén diéu kién choc thiing.

Két luan : Chiéu cao dai thoa man diéu kién chéng dam thung va choc thung theo
tiét dién nghiéng

Tinh cot thép dai
bai tuyét doi cung, coi dai lam viéc nhu ban con son ngam tai mép cot.
- M6 men tai mép cdt theo mat cat 1-1;

M1-1 =a x(P03 + P04 ) = 0,5 x(35,2 +26,5) =30,85( Tm)
Trong do a: Khoang cach tu truc coc 3 va 4 dén mat cit 1-1;a=0,5m
C6t thép yéu cau ( chi dit cbt don )

_ 30,825
0, 9_ho R, 09x0,9x28000

Asl-1= =1,36.10-3m2=13,6 cm2

—Ta chon 11¢16 al80 c6 AS =22,117 cm2
- M6 men tai mép cdt theo mat cat II-11:
M2-2 = a x(P01 + P02 + P03) = 0,45x(35,2 +30,8 +35,2)= 45,54 (Tm)

M _ 4554

AS2-2 = =
O,g,ho,Ra 0,9x0,9x28000

= 2,007 m2 =20,07cm2

—Ta chidn 1616 a160 ca As=32
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PHAN I11
THI CONG
(45%)
GVHD : THS.TRAN TRONG BINH
SINH VIEN : TRAN QUANG MINH
MA SINH VIEN : 1512104009
NHIEM VU:

- LAP BIEN PHAP THI CONG PHAN NGAM
- LAP BIEN PHAP THI CONG PHAN THAN

- LAP TONG MAT BANG THI CONG, TIEN PQ THI CONG

BAN VE KEM THEO : 5 ban vé
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CHUONG 6: THI CONG PHAN NGAM

1.  Gioi thiéu cong trinh
- Cong trinh thiét ké 13: “Nha lam viéc trudng DPai Hoc Giao thong van tai -
Ha No6i”

- Cong trinh cao 8 ting, tng trén cung 13 mai bang dung bé tong xi dé chdng
néng, téng chiéu cao cong trinh 13 34,9(m). Chiéu cao ting dién hinh 13 3,6(m).
Cong trinh ¢6 chiéu dai 1a 58,5(m), chiéu rong 1a 21,7 (m).

2. Diéu Kién thi cong cong trinh
a) Diéu kién dia chat thuy vin
- Cong trinh xay dyng trén nén khu dét kha bang phing ,phia dudi l6p dat
trong pham vi miat bang khong c6 hé thdng ki thuat ngam chay qua do vay khong
can dé phong dao phai hé théng ngam chén dudi 10ng dat khi ¢ao hé mong .Theo
két qua bao cao khao sat dia chat cong trinh dugc tién hanh trong giai doan khao sat

thiét ké thi nén dat phia dudi cta cong trinh gom cac 16p dat nhu sau:
Lép 1: Pét lap day trung binh 2m; y = 1,8T/m?
Lép 2: Pét cat pha, déo mém day trung binh 6,0m
Lép 3: Léop dét sét pha nira cimg day 8m
Lop 4: Cat hat nho, chat vira day trung binh 6,5m
Lop 5: Soi, chit co chiéu day rat 16n

Qua cu tao dia tﬁng va khao sat thuc dia cho théy trong pham vi chiéu sau

khao sat cho thiy cac 16p dat déu kém chitra nuéde.

Muc nude ngam kha sdu.Nhin chung nudc ngam & day khong gay anh

hudng téi qué trinh thi cong ciing nhu sy 6n dinh cua cong trinh.

b) Diéu kién cung cap von va nguyén vat ligu
- Vén dau tu duoc cap theo timg giai doan thi cong cong trinh.

- Nguyén vat liéu phuc vu thi cong cong trinh dugc don vi thi cong ki két
hop dong cung cap vai cac nha cung cap lén, nang luc dam bao s& cung cap lién tuc
va day du phu thudc vao timg giai doan thi cong cong trinh.
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- Nguyén vt liéu déu dugc chd t6i tan chan cong trinh bang cac phuong tién
van chuyén

c) Diéu kién cung cap thiét bi may méc va nhan luc phuc vu thi cong
- Bon vi thi cong c6 luc lugng can bd ki that co6 trinh dd chuyén mon tt, tay
nghé cao, c6 kinh nghiém thi cong cac cong trinh nha cao tdng. Doi ngii cong nhan
lanh nghé dugc td chirc thanh céc to doi thi cong chuyén mén. Ngudn nhan luc ludn
dap Gmg du véi yéu cau tién do. Ngoai ra c6 thé st dung ngudn nhan lyc 14 lao dong

tir cac dia phuong dé lam cac cong viéc phi hop, khong yéu cau ki thuét cao.

- Nang lyc may moc, phuong tién thi cong ctia don vi thi cong da dé dap

ung yéu cau va tién do thi cong cong trinh.

d) Piéu kién cung cap dién nuéc
- bién dung cho cong trinh duoc 13y tir mang ludi dién thanh phd va tir may
phat du trir phong su ¢6 mat dién. Pién duoc sir dung dé chay may, thi cong va
phuc vu cho sinh hoat ctia can bg cong nhan vién.

- Nudc dung cho san xuat va sinh hoat duoc lay tir mang ludi cap nudc
thanh phd.
e) Piéu kién giao thong di lai
- Hé théng giao thong dam bao duoc thuan tién cho cac phuong tién di lai va

van chuyén nguyén vat liéu cho viéc thi cong trén cong truong .

- Mang 1uéi giao thong ndi bo trong cong truong cling dugc thiét ké thuan
tién cho viéc di chuyén ciia cac phuong tién thi cong.
3. Lap bién phap thi cong phin ngim
a, Lap bién phap thi cong ép coc BTCT

Hién nay c6 nhiéu phuwong phap dé thi cong coc nhu bua dong, kich ép,
khoan coc nhdi viéc lya chon va str dung phuong phap nao phu thudc vao dia chat
cong trinh va vi tri cong trinh . Ngoai ra con phu thudc vao chiéu dai coc, may moc
thiét bi phuc vu thi cong.

Do dic diém, tinh chat qui mo cta cong trinh c6 tai trong khong 16n, dia

diém xay dung la nam ¢ sat khu dan cu cua Ha Noi, dé tranh anh hudng dén cac
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cong trinh xung quanh nén ta dung phuong phap thi cong coc ép. Co6 2 phuong pha
g gq gp g phap g Y p g phap

ép coc la ép trude va ép sau.

Phuong phap ép trude 1a ép coc xong méi lam dai méng va thi cong phan
than. vu diém cua phuong phap nay lay khong gian thi cong thoang, d& diéu khién
thiét bi thi cong nhung phai c6 ddi trong hoic thiét bi neo giit gia may; thoi gian thi
cong kéo dai. Con phuong phép ép sau 1a d6 bétdong dai mong, trir cac 16 dé ép coc,
thi céng phan than, sau d6 loi dung tai trong ban than cua cong trinh dé lam dbi
trong; phuong phap nay khong can neo giir gia may hay st dung ddi trong, thoi gian
thi céng rut ngin nhung khong gian thi cong chat hep, khé diéu khién thiét bi thi
cong, chi thich hop vai nhitng cong trinh ¢6 budc cot 16n.

O day véi dic diém cong trinh nhu d3 néu & trén, ta chon phuong phap ép
truwdc 1a thich hop nhat. V&i phuong phap ép trudc ta co thé chon:

+ Phuong 4n : ép coc dén do sau thiét ké, sau d6 tién hanh dao hé mong va
thi cong bétong dai coc. Phuong phap nay thi cong ép coc dé dang do mit bang
dang bang phang, nhung phai tién hanh ép am va dao hd mong khé khan do day hd

mong di c6 cac dau coc ép trudc.

e Tinh khéi lugng coc thi cong :
- Mit bang dinh vi tim coc
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- Ta x4c dinh khdi luong coc nhu sau:

Sélrong | Socec | Chicudai | Tong
TT Tén mong méng /1 méng 1 coc chiéu dai
(cai) (cii) (m) (m)
1 Mong M1 28 6 18 3024
2 Mong M2 26 7 18 3276
3 f:;&ﬂ;;‘ng 2 9 18 324
Tong cong: 56 6624

e Chon phuong phap ép coc
Ta chon phuong an 1a phuong an ép am, vai phuong an nay ta phai dung 1 doan coc
dé ép am. Coc ép am phai dam bao sao cho khi ép coc téi do sau thiét ké thi dau coc ép
am phai nho 1én khoi mat dat 1 doan > 60cm. ¢ day dau coc thiét ké ¢ do sau -0.85m
S0 VGi mat dat thién nhién, nén ta chon chiéu dai coc ép 4m 1a 1.5m = coc ép 4m nho
1én khoi mat dat 0,65m.

Kich thuéc tiét dién coc ép Am bang thép 1200
e Tinh toan lua chon thiét b ép coc.
- Trong lugng ctia mot doan coc 1a : P=0.3x0.3x6x2.5=1.35(T)
- Khdi lugng doan coc can phai di chuyén 1a :1104x1.35=1490,4(T)

- Dung xe 6 t6 chuyén dung la xe KAMAX 5151 ¢06 tai trong tro dugc 20 T mét
chuyén

1490,4
- Vay sb chuyén xe cAn dé van chuyéncocla 20 =745 chuyén lay tron 75
chuyén.
- Khi van chuyén coc va tap két coc tai bai ta can chi y diém ké va xép hang coc.

= Xac dinh luc ép coc:
Pé dua coc xudng do sau thiét ké thi may ép can phai c6 luc ép:

Pe = kxPd
Pemax: Luc ép 16n nhét can thiét dé dua coc dén do sdu thiét ké.
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k: hé s6 >1 phu thudc vao loai dat va tiét dién coc.
Pd: Strc chiu tai caa coc theo dat nén
Theo két qua tinh toan tir phan thiét ké mong co:
Pd=54(T)
Do miii coc dugc ha vao 16p cat hat vira chat vira nén ta chon k=2
Luc ép danh dinh cia may ép
Ped = kxPd=2x54 =108(T)< Pvl = 159.004(T)

» Chon kich thuy luc
Chon b¢ kich thuy luc :sir dung 2 kich thuy luc ta co:

2

‘ D.7z2
2Pdau. 4 Pép

Trong d6: Pdau=(0,6-0,75)Pbom. V6i Pbom=300(Kg/cm2)

L4y Pdau =0,7. Pbom.

o | 2Py 2x108__ _ 4
N O.7xP, X _\0.7x0.3x3.14
D bom — . . . (Cm)

Vay chon D= 20 cm

Chon hanh trinh kich 1,3m

- Niang xuét ép coc 1a 100m/1ca-120m/ca

- Chon may ép loai ETC - 03 - 94 (CLR - 1502 -ENERPAC)

- Coc ép c6 tiét dién 15x15 dén 30x30cm.

- Chiéu dai t6i da ctia mdi doan coc 1a 6 m.

- Luc ép gay boi 2 kich thuy luc ¢6 duong kinh xy lanh 250mm
- L6 trinh cta xylanh 14 130cm

- Lyc ép may co thé thyc hién dugc 1a 200T.

- Ning suat may ép la 108m/ca.
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m, y Ppcac
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Chon thiét bi ép coc

Chon gia ép coc

Tinh toan chon khung dé ctia may ép coc:

*= Khung gia ép
Gi4 ép coc c6 chlric nang :

+ Pinh huéng chuyén dong cua coc
+Két hop véi kich thuy lyuc tao ra lyc ép
+Xép ddi trong

Viéc chon chiéu cao khung gia ép Hkh phu thudc chiéu dai ciia doan coc t6 hop va phu
thuoc tiét dién coc .

Vi vay can thiét ké sao cho n6 c6 thé dit duoc cac vat trén d6 dam bao an toan va
khong bi vudng trong khi thi cong.Ta co:

Hgia ep=Lcocmax +2htr+hd.tr+0,5 =6+2.1,5+0,7+0,5=10,2(m)

Trong d6:  Lcocmax=6m : La chiéu dai doan coc dai nhét.
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htr chiéu dai hanh trinh kich
hd.tr:chiéu cao du trit

= Khung dé:
Viéc chon chéu rong dé cua khung gia ép phu thudc vao phuong tién van
chuyén coc ,phu thudc vao phuong tién van chuyén may ép, phu thudc vao sd coc ép
16N nhat trong 1dai.

Theo ban vé& két cau va mat cit mong thi sé lwong coc trong dai 1a 6 trong dai M1 va 7
coc trong dai M2, chiéu dai doan coc dai nhit 1a 6m, kich thudce tim coc 16n nhit trong
dai 12 0.90 m vay ta chon bo gia ép va ddi trong cho 1 cum coc dé thi cong khong phai
di chuyén nhiéu

=  Tinh toan ddi trong Q:
- So dd may ép duoc chon sao cho s coc ép duoc tai mot vi tri cua gia ép 1a nhiéu
nhat, nhung khong qua nhiéu s& can dén hé dam, gia qua 16n.

* Gia str ta dungst dung d6i trong 13 cac khoi bé tong diic san c6 kich thude 1a: 1x1x3

(m).
Trong luong cua cac khdi bé tong 1a: 3x1x1x2.5 = 7.5 (T)

8800
3000 2800 3000
1000 , 1000 , 1000 |500, 900 , 900 500| 1000 , 1000 , 1000

2800

t

OOI 900 { 900 ISOO

LI X

1500 ! 2000 ‘ 3800 I 1500

8800

So db tinh toan ddi trong

Goi t6ng tai trong mdi bén 1a P1. P1 phai du I6n dé khi ép coc gia coc khong bi lat &
day ta kiém tra ddi Vi coc gay nguy hiém nhat cé thé 1am cho gia ép bi lat quanh diém
AvadiémB .

*Kiém tra lat quanh diém A ta co:
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Mémen 14t tai diém A
P1x7.3 + P1x1.5- Pepx5.3= 0

> Per5.3 _ 108 X 53

> = =65(T)
7.3+1.5 7.3+15

= P1

*Kiém tra lat quanh diém B ta co:
2P, x1.4— Py, x2.320

Pyp*2.3
ep _108x2.3 ~88.7

=P, > =
2x14  2x14 (T).

= P =max(Fu.P2) = (65;88,7)=88,7(T)
n> 88—7 =118
S6 ddi trong can thiét cho mdi bén: 7,5 khoi
Chon 12 khéi bé tong, mdi khdi ning 7,5 tan, kich thuéc mdi tam 3x1x1m

= Chon can truc phuc vu ép coc
Can truc lam nhiém vu cau coc 1én gia ép ,d6ng thoi thuc hién cac cong tac khac nhu :

Cau coc tir trén xe xudng ,di chuyén ddi trong va gia ép .

<
=
b a
‘g o
T 1 gFE
o
<=
| [ | 5
| a—750 EI
ul AL 11
r S
Ryc

Poan coc c6 chiéu dai nhat 1a 6m .
+ Khi cau déi trong:
Hy/c = h1+ h2+h3 +h4 = (0.7+3)+0.5+1+2 = 7.2(m)
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Hch = h1+ h2+h3 =(0.7+3)+0.5+1=5.2(m).
Qy/c=1.1x7.5=8.25(T).
+)Chiéu dai tay can

H, —c¢C 4 a+b . 5,2—1,5+1,5+1
sina cosa sin75° cos75

yc

=13,5m
+)Tam véi yéu cau:

H,. -c 7,2-1,5
+r=
tga tg75°

+1,5=3,03m

yc

+ Khi cau coc:

+ khi cau coc:

hy/c =(0,7+2hk+1+0,5) +0,8lcoc+ htb = (0,7+ 2x1,3 +1+0,5) +0,8x6 +2,5 = 13,7m
13,7m

Icoc =6 m 1a chiéu dai doan coc .

H,.-c 13,7-1,5
+r="0

R, =—2 +1,5=4,768m
' tga tg75°
L :HCh_C:13’7_1’5:12,63m

O sina sin75°

- Suc truc: qy/c=1,1x0,3x0,3x6x2,5=1,98 (1)

Tt nhitng yéu t6 trén ta chon can truc banh hoi kx-5361 ¢6 cac thong sb sau:
+ Strc ndng gmax= 9t.

+ TAm v&i rmin/rmax = 4,9/9,5m.

+ Chiéu cao niang: hmax = 20m.

+ D¢ dai can I: 20m.

+ Thoi gian thay d6i tam voi: 1,4 pht.

+ Van tdc quay can: 3,1v/phut.

« Chon cép nang ddi trong:
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- Chon cap mém c6 ciu trac 6 x 37 + 1. Cudng do chiu kéo cua cac soi thép trong cap
13 170 (kG/ mm2), sé nhanh day cap 1a mot day, day duoc cudn tron dé 6m chit 1y
coc khi cau.

+ Trong luong 1 dbi trong 1a: Q=7.5T
+ Luc xuét hién trong day cap:

Q Q _7.5x2
S= n.cosa = NCos45 442 -7 65(T)=2650 KG

n : S6 nhanh day

+ Lyuc lam dat day cép:
R=k.S (V&ik=6:Hésd an toan day treo).

R= 6x2.65=15.91(T)

- Tra bang chon cap: Chon cap mém cé cdu triic 6x37+1, c6 dudng kinh cap 22(mm),
trong luong 1.65(KG/m), luc lam dat day cap S =24350(KG)

« T6 chirc thi cong ép coc

- Coc ép la coc BTCT chiu lyc. Do vay khi ép coc tuyét doi khong dé coc bi dat chén
ep.

- Khi ép khong dugc ép tir ngodi vao trong, ép tir 2 phia ép lai. Ma phai ép sao cho dat
¢p tur trong ép ra hodc ép tir gitta M& rong ra 2 bén.

- Chuan bi mit bing, xem xét bao céo khao sat dia chat cong trinh, ban db cac cong

trinh ngam, cap dién, dng nudc, céng ngam.

- Nghién ctru mang ludi bd tri coc, hd so ki thuét san xuat coc, cac van ban vé cac
thong sb ki thudt cua cong viéc ép coc do co quan thiét ké dwa ra (Iuc ép gi6i han, do
nghiéng cho phép)

- Kiém tra dinh vi va thing bang cua thiét bi ép coc gom cac khau:

+ Truc cua thiét b tao lyc phai tring véi tim coc;

+ M3t phang “cong tac” ctia san may ép phai nam ngang phang (c6 thé kiém ta bang
thuy chudn ni vo);

+ Phuong nén cua thiét bi tao lyc phai la phuong thang ding, vudng goc véi san
cong tac”
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+Chay thir may dé kiém tra on dinh ciia toan hé théng bang cach gia tai khoang 10 +
15% tai trong thiét ké cua coc.

- Trudce khi thi cong ta tién hanh don dep mit bang thong thoang, bang phang thuan loi
cho cong tac t6 chirc va thi cong cong trinh.

- Sau khi chuan bi xong ta tién hanh dinh vi céng trinh:

= Viéc dinh vi va gidc méng cong trinh dugc tién hanh nhu sau
*Cong tac chuan bi

+ Nghién ciru k§ hd so tai liéu quy hoach, kién trac, két cau va cac tai liéu o lién
quan dén cong trinh.

+ Khao sat k§ mat bang thi cong.

+ Chuan bi cac dung cu dé phuc vu cho viéc gidc mong (bao gdm: day gai, day thép
0.1 ly, thudce thép 20 + 30 m, may kinh vi, thuy binh, coc tiéu, mia...)

*Cach thuc dinh vi cong trinh va hd mong:

- Bé xac dinh vi tri chinh x4c cta cong trinh trén mit bang, trudgc hét ta xac dinh mot
diém trén mat bang cua cong trinh (ta 1ay diém goc giao giita truc A va 1 ciia cong
trinh).

Dit may tai diém moc B lay huéng méc A ¢b dinh (co thé 1a cac cong trinh cii canh
cong truong). Pinh hudng va mé mot goc bang o, ngam vé hudng diém M. C6 dinh
huéng va do khoang cach A theo hudng xac dinh ciia may s& xac dinh chinh xac diém
M. Pua may dén diém M va ngam vé phia diém B, ¢6 dinh huéng va mé mot goc B
xéac dinh huéng diém N. Theo huéng xac dinh, do chiéu dai tir M s& xac dinh duoc
diém N. Tiép tuc tién hanh nhu vay ta s€ dinh vi dugc cac diém goc H, K cua cong
trinh trén mat bang x4y dung.

- Xéac dinh vi tri dai va tim coc: dugc thuc hién song song véi qua trinh trén, xac dinh
cac truc chi tiét trung gian gitra MN va NK.

+ Tién hanh tuong tu dé xac dinh chinh xac giao diém cua cac truc va dua céc truc ra
ngoai pham vi thi cong mong. Tién hanh c¢d dinh cdc mdc bang cac coc bé tong co hop
day nap ( coc chuan chinh) va cac hang coc sit chén trong bé tong (coc chuan phu).

+ Sau khi x4c dinh duoc tim ddi xung cia dai coc, bang phuong phap hinh hoc xéac
dinh dugc tam (tim) cac coc cua dai.

+ Vi tri cac coc trén thue dia dugc danh dau béng 4 coc gd 20x20 mm va dai
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250 (mm), dat cach mép hd khoan 1.50 (m).

+Sai s vi tri cia mdi hang coc khong dugc vuot qua 0.01 (m) ddi véi 100 (m) chiéu
dai cua hang coc.

- Sau khi chuan bi mat bang ta tién hanh thi cong ép coc.

= Tién hanh ép coc
* Vi tri ding va so do di chuyén ciia may ép coc

* Vi trf dimg va so d6 di chuyén cua can truc trong qua trinh ép coc
- Van chuyén va lap rap thiét bi vao vi tri ép dam béo an toan.

- Chinh may dé cho cac duong truc cua khung may, truc cua kich, truc cia cac coc
thang dirng, tring nhau va nam trong cting mot mat phang. Mat phang nay phai vuong
gdc vai mat phang chuan nam ngang. P nghiéng cia mat phang chuan nam ngang
phai tring v6i mat phang dai coc va nghiéng khong qua 5%.

- Chay thir may ép dé Kiém tra tinh 6n dinh cua thiét bj khi c6 tai va khi khong c6 tai.

- Kiém tra coc va van chuyén coc vao vi tri trude khi ép: Poan miii coc can duogc lap
dung can than, kiém tra theo hai phuong vudng goc sao cho do léch tim khong quéa 10
mm. Luc tac dung 1én coc can tang tir tir sao cho téc d6 xuyén khong qua lem/s. Khi
phat hién coc bi nghiéng phai ding ép dé can chinh lai.

- Trudce tién ép doan coc c6 miii Cl:

Poan coc C1 phai duoc lap dung can than, phai cin chinh xac dé truc cua coc tring
v6i phuong nén cua thiét bi ép va di qua diém dinh vi coc. D6 sai léch tim < 1 cm.
Pau trén cua coc duoc gitt chat bai thanh ty dau coc. Khi thanh ty tiép xtc chit Véi
dinh C1 thi diéu chinh van ting dan ap lyc. Pau tién chi y cho ap luc ting cham, déu
dé doan C1 cam dau vao dat mot cach nhe nhang vai toc d6 <1 cm/s. Néu bi nghiéng
coc phai can chinh lai ngay.

Khi ép doan coc C1 cach mat dat 40 dén 50 cm thi dung lai dé ndi va ép cac doan coc
tiép theo.

- Lap ndi va ép cac doan coc tiép theo C2.

Trude tién can kiém tra bé mat hai dau cua C2 sira chita cho that phang, kiém tra cac
chi tiét mdi nbi doan coc va chuan bi may han (dung hai ngudi han dé giam thoi gian
coc nghi, khi d6 dat xung quanh coc chua phuc hdi cudng d6 va co thé ép tiép dé dang.
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Pua doan C2 vao vi tri ép, can chinh dé duong truc cia C2 tring véi phuong nén. Do
nghiéng cua coc < 1%.

Gia mot 4p luc 1én dau coc tao luc tiép xuc hai doan: 3 dén 4(kG/cm2) rdi mai tién
hanh ép coc theo thiét ké. Trong qua trinh han phai gitt nguyén luc tiép xuc.

Khi d3 ndi xong va kiém tra chat lvgng mdi han méi tién hanh ép doan coc C2. Tang
dan luc nén (tir gia tri 3 dén 4 cm2) dé may ép co du thoi gian can thiét tao du lyc ép
thang ma sat va luc khang cua dat ¢ miii coc chuyén dong xudng. Piéu chinh dé thoi
gian dau doan coc C2 di sdu vao long dat vai van toc khong qua 2 cr/s.

- Tiép tuc ép dén doan coc C3.

Khi lrc nén tang dot ngot tirc 12 mili coc da gap phai l6p dat cang nhu vay can phai
giam lyc nén dé coc c6 du kha niang vao dat ciing hon (hoac Kiém tra dé tim bién phap
xu 1i) va gitr dé luc ép khong vuot gia tri toi da cho phép.

* Két thuc cong viéc ép xong mot coc:
- Chiéu dai coc di ép vao dat nén trong khoang Lmin < Lc < Lmax,
trong do:

Lmin , Lmax 1a chiéu dai ngin nhat va dai nhat caa coc duoc thiét ké du bao
theo tinh hinh bién dong cua nén dat trong khu vuc, m;

Lc 1a chiéu dai coc di ha vao trong dat
so véi cot thiét ké;

Vich s=n muu &F

-

350

4022 L¢ rét cac

- Luc ép trudce khi dung trong khoang (Pep) min
< (Pep)KT < (Pep)max

| 150 |

trong do : fe 7
) B ., 300
(Pep) min 1a lyc ép nho nhat do thiét mec 1-1
ké quy dinh; ®

41100x10 1
NN

(Pep)max 1a luc ép 16n nhat do thiét ké
quy dinh;

(Pep)KT 1a lyc ép tai thoi diém két
thiic ép coc, tri s6 nay duoc duy tri vai van toc
xuyén khong qua lem/s trén chiéu sau khong it
hon ba 1an duong kinh ( hoic canh) coc.

N
300
N
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Néu khong thoa méan hai diéu kién trén thi phai khao sat b6 xung dé co két luan xur 1i.
= Ghi chép ép coc theo chiéu dai coc.
- Khi mili coc cim vao dugc 30 dén 50 cm bét dau ghi gia tri luc ép dau tién,

sau d6 sau 1 mét ép ghi ap luc ép mot 1an. Néu co bién dong bat thuong thi phai ghi do
sdu va gia tri ting hodc giam dot ngot cua luc ép. Bén khi luc ép & dinh coc bang
0,8Pép min thi ghi ngay d6 sau va luc ép d6. Tur day trd di tng voi tirg doan coc 20
cm xuyén, viéc ghi chép tién hanh cho dén khi ép xong 1 coc.

d.Chuyén sang vi tri moi:

Vé6i mdi vi tri cia dan ép thuong c6 thé ép dugc mot sé coc nam trong pham vi khoang
dan. ép xong 1 coc, thao bu 16ng, chuyén khung gia sang vi tri méi dé ép. Khi ép coc
nam ngoai pham vi khung dan thi phai dung can truc cau cac khdi dbi trong va gia ép
sang mot vi tri mai rdi tién hanh thao tac ép coc nhu cac budc néu trén.

Ctr nhu vay ta tién hanh dén khi ép xong toan bd coc cho cong trinh nhu thiét ké.
* Thir nén tinh cho coc.

Trude khi ép toan b coc cho cong trinh can thir nén tinh cho coc dé kiém tra sirc chiu
tai ciia coc chuyén vi 16n nhat ctia coc.Co thé sir dung mot s6 phuong phép thir phd
bién nhu:

Thir bang c6 neo vao cac coc lan can.
Thir biang don bay.
Ghi chép cac s6 liéu thir va bao lai cho thiét ké.

Thong thuong ép tinh coc tién hanh tr 0,5% dén 1% sd luong coc duoc thi cong.
Nhung khong nhé hon 1 coc. S lwong coc cua cong trinh 1a 411 coc nén ta léy 4 coc
dé kiém tra.

f. Cac su c6 xay ra khi dang ép coc.
* Coc bi nghiéng 1éch khoi vi tri thiét ké:
+ Nguyén nhan: Gip chuéng ngai vat, miii coc ché tao co d6 vat khong déu.

+ Bién phap xu 1y: Cho ngiring ngay Viéc ép coc va tim hiéu nguyén nhan, néu gap vat
can c6 thé dao pha bo, néu do mili coc vat khong déu thi phai khoan dan cho coc
xuéng dang huéng.
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* Coc dang ép xudéng khoang 0,5 dén 1m dau tién thi bi cong, xuat hién vét nat giy ¢
vung chan coc.

+ Nguyén nhan: Do gap chudng ngai vat nén lyc ép lon.

+ Bién phap xur 1y: Cho dirng ép, nhd coc v, hoic gy, thim do di vit dé khoan pha
bo sau d6 thay coc méi va ép tiép.

* Khi ép coc chua dén do sdu thiét ké, cach do sau thiét ké tir 1 dén 2m coc da bi chdi,
c6 hién twong bénh d6i trong giy nén sy nghiéng léch lam giy coc.

Bién phap xur ly:
+ Cit bo doan coc giy.

+ Cho ép chén bd xung coc mai. Néu coc gay khi nén chua sau thi c6 thé dung kich
thuy luc dé nhé coc 1én va thay coc khac.

* Khi luc ép vira dén tri s6 thiét ké ma coc khong xudng nita trong khi dé luc ép tac
dong 1én coc tiép tuc ting vugt qua Pép max thi trudc khi dimg ép coc phai nén ép tai
d6 sau do6 tir 3 dén 5 1an vai e ép do.

Khi d3 ép xudng d6 sau thiét ké ma coc chua bj tir chdi ta van tiép tuc ép dén khi gap
d6 chéi thi luc d6 mai dirng lai.

Nhu vay chiéu dai coc s& bi thiéu hut so véi thiét ké.Do d6 ta s& bé tri ¢ thém cho
doan coc cubi cung.

g.Bién phap ép am dau coc.

Pé dat dugc cao trinh dinh coc theo thiét ké can phai ép am (do ép coc trudc khi diao
dat ).Can phai chuan bi cac doan coc dan bang thép dé ép coc dugce dén d6 sau thiét
ké. Sau d6 dung may ép kéo doan coc phu 1én.

*T§ chirc thi cong ép coc:
* B tri nhan luc

S6 nhan cong lam viéc trong mot ca mdi may gdm c6 6 ngudi, trong d6 cé: 1
ngudi 141 cau,mot ngudi didu khién may ép 2 nguoi diéu chinh, 2 nguoi lap dung &
han néi coc.Tong 1a 12 ngudi.

Tong sb luong coc can phai thi cong 13 1104 coc=> chiéu dai coc can ép
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L=1104x6=6624 m . Theo dinh miuc XDCB thi vdi coc 300x300 thi s€ ép dugc

6624
108m/ca.Do d6 sb ca can thiét dé thi cong hét sb coc cua cong trinh 108 3ca lay
-
tron 62 ca. Ta str dung 2 may ép lam viéc .S6 ngay can thiét 1a: 2 ngay. SO doan
coc dugc ¢ép trong
1500 2400
. 900, 900 , 900 300
P W
B [fe—sm| H A [p-m-m ®
S N S & ! > A 8§
$ - ;e 18 § @ g
g % 8 = g
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1500
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So dd ép coc trong dai
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h. Kiém tra chat lwong nghiém thu coc:
- Kiém tra hé thong dién cho may moc thi cong ép coc.

- Tuén thu va nhic nhd cong nhan thuc hién cong tac an toan lao dong va bao ho lao
dong sudt qua trinh thi cong.

- Céc thao tac khi ép coc phai dang qui dinh, theo dung quy trinh cong nghé.

- Kho bai phai tuan thu an toan phong chira chay.

- Khi lay gd, van, cop pha phai lay tir trén xudng, tranh cay lin dé ngudi.

- Khi st dung cac dung cu cam tay bang dién nén dam bao an toan day, cau dao khong
ho dién.

- Ghi chép theo ddi luc ép theo chiéu dai coc

- Ghi chép luc ép coc dau tién khi miii coc di cim sau vao long dat tir 0,3-0,5m thi ghi

chi s6 luc ép dau tién sau d6 cr mdi 1an coc xuyén duoc 1m thi ghi chi s6 luc ép tai
thoi diém d6 vao nhat ky ép coc.

- Néu thay dong ho do 4p luc tang 1én hoic giam xudng 1 cach dot ngot thi phai ghi
vao nhat ky ép coc su thay doi do.

- Khi can cit coc :dung tha cong duc bo phan bé tong, dung han dé cat cot thép. Co thé
dung ludi cwa d4 bang hop kim cimg dé cit coc .Phai hét sire cha y cong tac bao ho lao
dong khi thao tac cua nam ngang.

- Trong qua trinh ép coc, mdi to may ép déu phai c6 s6 nhat ky ép coc (theo mau quy
dinh) :s6 nhat ky ép coc phai dugc ghi day du, chi tiét dé 1am co s cho kiém tra
nghiém thu va ho so luu cta cong trinh sau nay.

- Qua trinh ép coc phai cé su giam sat chat ché cia can bd ky thuat cac bén A,B va
thiét ké .Vi vay khi ép xong mot coc can phai tién hanh nghiém thu ngay.néu coc dat
yéu cau k¥ thuat , dai dién cac bén phai ky vao nhat ky thi cong.

- S6 nhat ky phai dong dau giap lai cia don vi ép coc . Cot ghi chu cuia nhat ky can ghi
day du chat luong méi ndi, 1y do va thoi gian coc dang ép phai dirng lai, thoi gian tiép
tuc ép.Khi d6 can chu ¥ theo ddi chinh xéc gia trj luc bit dau ép lai.

- Nhat ky thi cong can ghi theo cum coc hoic day coc .S hiéu coc ghi theo nguyén tac
'theo chiéu kim déng hd hoic tir tréi sang phai.

- Sau khi hoan thanh ép coc toan cong trinh bén A va bén B cuing thiét ké t6 chuc
nghiém thu tai chan cong trinh.
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f) .Lap bién phap to chic thi cong dao dat

« Lua chon phuong an dao dét
Gom: dao hd mong, san 14p mat bang:

+ D6 sdu day hd mong -1,90m(tinh ca 16p bé téng 16t) so véi ¢t tu nhién — 0,00m.
Chiéu sau hb dao

Hd = 1.450(m)
Bién phap k¥ thuat dao hd mong:
* Phuong an két hop gitta co gi6i va tha cong.

Pay 1a phuong an tdi wu dé thi cong. Ta s& dao bang mdy téi cao trinh cach dau coc
10cm ( dao sau -1.45m so Vi cot tu nhién -0.45),phan con lai va giang méng s& dao
bang thu cong. Luong dat dao 1én mot phan dé lai sau nay 1ap méng, con lai dugc dua
1én xe 0 t6 cho di.

Theo phuong an nay ta s& giam tdi da thoi gian thi cong va tao diéu Kién cho phuong
tién di lai thuan tién khi thi cong.

Ta chon phuong 4n dao dat két hop gitra co gidi va thi cong.
Hd co giéi = 0.75(m) so vai cos nén tu nhién -0.45m

Hd thu cong = 0.70(m) so véi cos nén ty nhién -0.45m

« Tinh toan khdi lugng dao dat.

= Mit bang ddo mong
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MAT BANG DAO DAT HO MONG
TV LE: 1/100

Tinh khéi luong dao dat hé mong

Thé tich dat dao duoc tinh theo cong thirc :
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V:2x[a><b+(d+b)x(c+a)+c><d]

Trong do:

H: Chiéu cao khéi dao.

a,b: Kich thudc chiéu dai,chiéu rong day hé dao.
¢,d: Kich thuéc chiéu dai,chiéu rong miéng hd dao.
do méng dugc chon & 16p dat sét pha

= H = 1 = B=0.5xH=0.29%1.45 ~ 0.5(m)
B 0.3

* Tinh hé méng H-01:
+ Khdi luong dit ddo may :VmI=Vml
+ Khoi lugng dat dao thu cong :Vtc1=Vm2

+ T mat bang hd moéng ta cé: kich thude hé HO1
Hl
+Vm1 = ?[ai)(bl + Clel + (81 + Cl)X(bl + dl)]

- _0'g5 X[3.883%2.983 + 4.4x3.5+ (3.883 + 4.4)x(2.983+ 3.5] = 10.09m’

W = %[aszz +e,xd, +(a, +¢,)x(b, +d,)]

- %x[3.4x2.5+3.883x2.983+ (3.883+3.4)x(2.983+ 2.5] = 7.00m’
— Téng khéi lugng dat dao H6 H-01
3 Hoy = (Vg +V,,) XN = (10.09 + 7.00)x28 = 479m’

* . H6 mong H-02
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______

T 2 T 1 I 1 Iy A1 Ix
ﬁ 30950
31450
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31180

+ T mat bang hd moéng ta cé: kich thudc hd H-02

H6 mong AJKL

al =62.90m ; bl =7.58m; c1 =62.383m; d1 = 7.063m
a2 = 62.383m ; b2 = 7.063m; c2 = 61.90m; d2 = 6.580m
Wy = T adby + 6, + (8, + )Xy + )]

= 0-25 x[62.9x7.58 + 62.383x7.063+ (62.9 + 62.383)x(7.58 + 7.603) | = 344m?3

+V , = %[asz2 +c,xd, +(a, +¢,)x(b, +d,)]

= 0?7 X[62.383X7.063+ 61.9x6.58 + (62.383+61.9)x(7.063 + 6.58)] =297m’®
H6 mong BCDE va FGHI ( hé méng H-02%*)

+V,_, = 2xa,xb xh, = 2x5.2x1.8x0.75 =14.04m°

+V,,, = 2xa,xb,xh, = 2x5.2x1.8x0.7 =13.104m?

— Tong khéi luong dat dao HS H-02

SVTH: Tran Quang Minh / XD1901D Trang - 150 -



Tru s¢ truong dai hoc giao thong van tai ha noi

> Hy, =344+297+14.04+13.104 = 668m’°

* H5 mong H-03
al =3.688m ; bl =2.643m; cl=4.05m; d1=3.10m
a2 =3.35m ;b2 =2.4m; c2 =3.688m; d2 = 2.643m

H
+Vm1 = ?l[alel + C1Xd1 + (a:L + Cl)x(bl + dl)]

= % X [3.688X2.643+ 4.05x3.1+ (3.688+4.05)x(2.643 + 3.1)] =8.34m°

+V = %[asz2 +¢,xd, +(a, +¢,)x(b, +d,)]

= 0—:x[3.35x2.4+3.688x2.643+ (3.35+3.688) (2.4 +2.643)] = 3.55m°

— Tong khéi lwong dat dao HS6 H-03

D Hy, =2x(8.34+3.55) = 23.78m’
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= Tinh toan khéi lugng dat dao giang méng
Str dung may dao dé dao dat cho toan bd giang mong, dao dat dén cao trinh -1.15m so
V6i cos nén tu nhién -0.45m
+Khéi luong dat dao gidng mong :Vg=LtbxS
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Ltb:chiéu dai trung binh cta giang méng

S:dién tich tiét dién ngang cua hd dao giing

* Tinh giang GM-01

+Dién tich tiét dién ngang cua hd dao giang:

S=(1,35+2.05) x1.15/2=1,955(m2)

+Chiéu dai trung binh cua giang mong:

Lth=2.97(m)

+Khéi luong dat dao giang moéng : Vg=LtbxS=1,955x2,97=5,8(m3)
+Tong khéi lugng dat dao giang GM-01:

>V, o =5.8x26 =151m*

* Tinh giang GM-02
+Dién tich tiét dién ngang cua hd dao giang:

S=(1,35+2.05) x1.15/2=1,955(m2)

+Chiéu dai trung binh cua giang mong:

Ltb=1.350(m)

+Khéi luong dat dio giang mong : Vg=LtbxS=1,955x1.35=2,64(m3)
+Tong khéi luong dat dao giang GM-02:

> Ve op = 2.64X26 = 68.64m°

* Tinh giang GM-03: tinh toan tuong tu ta c6

+Dién tich tiét dién ngang cua hd dao giang:

S=(1,35+2.05) x1.15/2=1,955(m2)

+Chiéu dai trung binh cua giing mong:

Ltb=1.80(m)

+Khdi lugng dat dao giang méong : Vg=LthxS=1,955x1.8=3,52(m3)

+Téng khéi lugng dat dao giang GM-03:
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> V05 = 3.52x1=3.52m*

* Tinh giang GM-04: tinh toan tuong tu ta c6

+Dién tich tiét dién ngang cua hd dao giang:

S=(1,35+2.05) x1.15/2=1,955(m2)

+Chiéu dai trung binh cua giing méng:

Ltb=1.17(m)

+Khdi lugng dat ddo giang méng : Vg=LtbxS=1,955x1.17=2,29(m3)

+Tong khéi lugng dat dao giang GM-04:

>V, 0 =2.29x2 = 457m’

* Vay tong khéi luong dao dat gidng mong la:

DV, =151+68.64+3.52+4.57 = 227.73m’
= Tong khéi luong dat dao.

V =>"Hy+D Hg+ D He+ >V, =479+ 668+ 23.78+227.7 =1399m’
= e. Tong khéi luong dat dao may.

V_ =10.9x28+ 344 +14.04+8.34x2 + 227.73 =907m°

f. Tong khéi lugng dat dao thu cong.

V, =V -V, =1399-907 = 492m°
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« Tinh khdi luong dét dap.
* Tinh khéi luong bé tong 16t, bé tdng méng, bé tong giang mong.

Thé tich bé tong dugc tinh theo cong thic: V = axb.H m3.

o . Bé Tong
Loai bétong | Loai méng day a(m) b(m) V(m3) (m3)
M1(28 cai) 0,1 2.6 1.7 12,38
M2(26 cai) 0,1 2.7 2,7 18,95
M3(2 cai) 0,1 4,4 4.4 3.87
MA4(2 cai) 0,1 1,6 2,6 0,83
Giang GM1 (26¢ai) | 0,1 0,55 2,8 4,00
Bé tong i 50,2
Giang GM2 (24cai) | 0,1 0,55 1,90 2,51
16t méng i
Giang GM3 (28cai) | 0,1 0,55 4,42 6,81
Giang GM4 (14cai) | 0,1 0,55 0,58 0,45
Giang GM5 (2cai) 0,1 0,55 2,14 0,23
Giang GM6 (lcai) | 0,1 0,55 2,90 0,16
M1(28 cai) 0,9 2.6 1.7 111
M2(26 cai) 0,9 2.7 2,7 170
M3(2 cai) 0,9 4,4 4.4 35
Bétong MA4(2 céi) 06 |16 26 5
mong
Giang GM1 (26cai) | 0,6 0,55 2,8 24
406
Giang GM2 (24cai) | 0,6 0,55 1,90 15
Giang GM3 (28cai) |[0,6 0,55 4,42 41
Giang GM4 (14cai) | 0,6 0,55 0,58 2.6
Giang GM5 (2cai) 0,6 0,55 2,14 1.4
Giang GM6 (1cai) 0,6 0,55 2,90 1
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Loai bétong | Loai mong dBé; a(m) b(m) V(m3) (Tn?g?
Tong 456

*Tinh khdi lugng xay tuong mong.

Chiéu cao xay tudng méng: H = 0.9m.Tudng moéng xay rong 330mm.
Téng chiéu dai tuong méng 1a 257m.

Khéi luong xay tuong mong 1a : Vtm = 0.9x0.33x257 = 76m3.

Sau khi d6 bé tong mong ta tién hanh 1ap dat hd mong.

*Tinh khoi lugng dat dap:

Vdip = Vdao — (Vbt + Vtm) = 1399 — (456+76) = 867m3.

* Khéi lwong dat can tro di:

Vthua = Vbt + Vtm = 456+76 = 532m3.

« Chon may dao dat.

Dua vao cac so liéu ¢ trén, dat dao thudc loai cip I nén ta chon may dao gau nghich
1a kinh té hon ca.

Chon may dao c6 sb hiéu 1a E0-2621A san xuat tai Lién X6 (cii) thudc loai dan dong
thuy luc.

* Céc thong s6 ki thuat ciia may dao:

- Dung tich gau q=0.5(m3)
- Ban kinh dao R=5(m)

- Chiéu cao nang 16n nhat: h = 4.2 (m)

- Chiéu siu dao 16n nhat H = 3.3 (m)

- Chiéu cao may ¢ = 2.46 (m)

- Kich thuéc may dai a=2,81(m); rong b= 2,1(m)

- Thoi gian chu ki : tck = 20(s)
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Tinh ning suat thyc té may dao :
Ky
N = gx K xNckxktg (m3/h)

q: Dung tich gau: q=0.5(m3) ;
kd : Hé s6 day gau: kd = 0.8

kt : Hé s toi caa dat: kt=1.2
Nck: Sé chu ki 1am viéc trong 1 gio:

3600
== N, =30 636

N ck
Te o> 22

Tck = tckxkvtxkquay = 20x1.1x1 = 22 (s)

tck : Thoi gian 1 chu ki khi goc quay oq = 900, d6 dat tai bai tck = 20 (s)

kvt : hé s6 phu thudc vao diéu kién d6 dat cua may xuc kvt = 1.1

kquay = 1 khi ¢q <900

ktg: Hé sb st dung thoi gian ktg = 0.8

T: s6 gio lam viéc trong 1 ca, T=8 h

0.8
— Ning suat may dao: N =0.5 x 1.2 x163.6x 0.8 = 44(m3/h)

- Niang suat may dao trong mot ca:

Nca =44x 7 = 308(m3/ca).
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, Yy
= S0 ca may can thiét: n=308 (ca)

i. Chon 6 t6 van chuyén dat.
* Phan dao dat bang may.

Khéi lwong dat dao kha 16n nén khong thé do dat ngay trong cong trinh vi né lam anh
hudng dén cac cong tac khac. Do vay khdi luong dat dao bang may ta dung 6t6 van
chuyén ra bii cach cong trinh 500m. Phan dat dao bang tha cong dugc van chuyén
bang xe cai tién va d6 ngay canh cong trinh, phan dat nay dung dé 1ap hé moéng ngay
sau khi thao do van khuén mong.

Quing dudng van chuyén trung binh : L = 0.5 (Km) = 500(m)
L L

Thoi gian mot chuyén xe: t=th + V1 +td+ Y2 +tch
- Trong d6: tb -Thoi gian chd d6 dat day thing.
- Tinh theo ning suit may dao, may dao da chon c6 N = 44( m3/ca) ;

- Chon xe van chuyén 12 TK 20 GD-Nissan. Dung tich thung 1a 5m3; dé d6 dat day
thung xe (gia sir dat chi d6 duoc 80% thé tich thung) 1a:

0.8x5 <60
th= 44 = 5.5( phut) chon tb=6(phut)

vl =30 (km/h), v2 = 40 (km/h) - Van téc xe lac di va lic quay Ve.
L 05 L _05,
V= 30° V2 40°

Thoi gian d6 dat va cho, tranh xe 1a: td = 2 phut; tch = 3 phut.

05 05
—_— +_
> t=6+(30 40 )x60 + 2 +3 = 12.75 (phtt) =0.21(h)

T—t,_7-0_,.g
S6 chuyén xe trong motca: m= t 027 (chuyén)
Chon m =30(chuyén)
7 N 7 Q = 308 = 2, 96
- Sé xe can thiét; n= dxm 5x0.8x26 Chon n = 3 (xe).
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Nhu vay khi ddo méng bang mdy, phai can 3 xe van chuyén. Phan dat dao bang tha
cong dé riéng ra bai ¢ gan cong trinh, khong dugce dé gy can tro giao thong hay lam
dong nudc.

* Phan dao dit bang thu cong:
Dung cu : xéng cude, kéo cat dat . . .
Phuong tién van chuyén dung xe cai tién xe cut kit , xe cai tién.

Khi thi cong phai té chtc to doi hop 1y ¢6 thé lam theo ca theo kip, phan rd rang cac
tuyén lam viéc hop 1y.

Khi dao nhitng 16p dit cudi ciung dé t6i cao trinh thiét ké, dao t6i dau phai d6 bé tong
16t moéng téi d6 dé tranh xam thuc cua méi trudng.

* Thiét ké tuyén di chuyén khi thi cong dat:
« Thiét ké tuyén di chuyén cua may dao:

Theo trén chon may dao gau nghich ma hiéu EO-2621A, do d6 may di chuyén giat lui
vé phia sau. Tai mdi vi tri dao may dao xudng dén cot da dinh, xe chuyén dat cho san
bén canh, cit mdi lan day gau thi may dao quay sang d6 ludn 1én xe van chuyén. Chu
ky lam viéc cua may dao va ba may van chuyén duoc tinh toan theo trén 13 khép nhau
dé tranh lang phi thoi gian cac may phai cho nhau. Tuyén di chuyén ctia may dao duoc
thiét ké dao tirng dai canh nhau.

« Thiét ké tuyén di chuyén dao thu cong

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

Tuyén dao duogc thé hién chi tiét trén ban vé TC-01.
« Cac su ¢6 thuong gip trong thi cong dat

- Pang dao dat, gap troi mua lam cho dét bi sut 16 xuéng ddy mong. Khi tanh mua
nhanh chéng 14y hét chd dat sap xudng, lac vét dat sap 16 can chira lai 15(cm) day hd
dao so vai cot thiét ké. Khi boc bo 16p dat chira lai nay (bang thu cong) dén dau phai
tién hanh lam 16p 16t méng bang BT gach v& ngay dén do.

- Can tiéu nudc bé mat dé khi gap mua nudc khong chay tir mat xudng hd dao. Lam
rdnh & mép hé dao dé thu nuéc, phai c6 ranh quanh hd mong dé tranh nude trén bé mit
chay xubng hé dao .
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- Khi dao gap da "mo coi nam chim" hoac khdi ran nam khong hét day mong thi phai
pha bo dé thay vao bang 16p cat pha d4 dam rdi dam ki lai dé cho nén chiu tai déu.

g) Lap bién phap thi cong bé tong dai- gidng moéng.

Trinh ty thi cong: dap dau coc.,do6 bé tong 16t, gia cong 1dp dung cbt thép, 1ap dung van
khudn, d6 bé tong va bao dudng bé tong, thio d& van khudn, 1ap dat.

*Cong tac pha dau coc

Phan bé tong dau coc c6 chét luong kém can duge dap bo. Thép coc duge kéo vao dai
mot doan dé dam bao khoang cach neo. Chiéu dai neo vao dai 1a Ineo=15d=15x18
=270(mm) (d=18 mm 1a duong kinh thép doc Ion nhét cua coc), 1ay Ineo=400(cm).
Phan coc chira lai dé neo vao dai 1a 15 (cm).

Ta chon phuong phap pha bé tong dau coc bang may nén khi Mitsubisi PDS -390S ¢6
cong suat P = 7 (at). Lip ba dau bua dé pha bé tong dau coc. Dung méy han hoi dé cat
thép thura.

* Cong tac do bé tong 16t

- Pé tao nén 16p bé tong tranh nudc ban, dong thoi tao thanh bé mat bang phang cho
cong tac cot thép va cong tac van khudn dugce nhanh chéng, ta tién hanh db bé tong 16t
sau khi da hoan thanh cong tac sra hd mong.

- Bé tong 16t mong 12 bé tong da 4x6 mac thap (M100), dugc dd dudi ddy dai va day
giang , chiéu day 16p 16t 10cm va d6 rong hon so voi dai, giang 10cm vé mdi bén

- Bé tong dugc do bang tha cong va duoc dam chat 1am phang . Bé tong 16t ¢o tac
dung dan déu tai trong trong tir méng xudng nén dat . Dung dam ban dé dam bé tong
16t.

* Cong tac van khuon, ¢t thép va do bé tong mong :

+ Cong tac van khuon:

« Lya chon gii phap cong nghé thi cong van khudn: sir dung van khuén gb
Dic diém, yéu cau k¥ thuat caa van khuon:

- C6t pha méng: dung van khuoén gb c6 o = 110 kg/cm2.

- Cét pha , cay chong phai duoc thiét ké va thi cong dam bao do cung, on dinh, dé thao
lip khong gay kho khan cho viéc, d6 va dam bé tong.

- Cét pha phai dugc ghép kin, khit dé khong lam mat nudc xi ming, bao vé cho bé
tong méi d6 dudi tac dong cua thoi tiét,
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- Cét pha khi tiép xuc véi bé tong can duoc chéng dinh.

- Trong qua trinh 14p, dung cét pha can cAu tao 1 s6 16 thich hop & phia dudi khi co rira
mat nén nude va rac ban thoat ra ngoai

- Cét pha chi duogc thao d& khi bé tong dat cudng do can thiét dé két cau chiu duoc
trong luong ban than va tai trong thi cong khac.

- Khi thao d& ¢t pha can tranh khong giy wng suat dot ngot hodc va cham manh 1am
hu hai dén két cau.

-Tinh toan van thanh:

Do tinh van thanh dai mong, 1a van khuon cua khéi bé tong 16n, theo bang 5.4/122
gido trinh “Van Khuon Va Gian Gido”, tai trong ngang tac dungvao van thanh gdom:

+ ap luc hong ciia bé tong méi do.

+ Tai trong do chan dong phat sinh ra khi do bé tong.

- 4p luc hong cua bé tong méi do:

P1tc = yH = 2500x1.2 = 3000 kg/m2

P1tt = nP1tc = 1.3x3000 = 3900 kg/m2

v6i H 1a chiéu cao cua I6p bé tong sinh ra ap luc ngang
- Tai trong do chan dong phat sinh ra khi d6 bé tong:
P2tc = 200 kg/m2

P2tt = nP2tc = 1.3x200 = 260 kg/m2

- Tong tai trong tac dung 1én van thanh:

Ptc = P1tc + P2tc = 3000 + 200 = 3200 kg/m2

Ptt = P1tt + P2tt = 3900 + 260 = 4160 kg/m2

- So dd tinh van thanh 1a diAm lién tuc c6

gdi tua 1a cac thanh nep ding

Chon van thanh rong 30 cm, day 2.5cm

Tai trong tac dung doc van: gqtc = 0.3xPtc = 0.3x3200 = 960 kg/m = 9,6 kg/cm
qgtt = 0.3xPtt = 0.3x4160 = 1248 kg/m = 12.48 kg/cm
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_ bh® 30x2,5°

bh* bh? 30x2.5
12 12 B

6

| =31.25cm?®

=39,0625cm* W =

Cudng do chiu ubn cua gd [ou] = 110 kg/cm?2

q=12,48

Mmax=3120

Theo diéu kién bén;

max
qtt|2 -
gy Sl

ow
< /10W[au]_\/10><31,25><110
=> q 12,48 54 cm

Chon khoang cach giira cac thanh 1a 50 cm

Kiém tra theo diéu kién bién dang:

tcy 4
A ! <[f] L
128E| 400

Trong d6 : E 13 modun dan hdi cua gd, liy E = 105 kg/cm?2

~ 9,6x50°
™ 128x10° x 39,0625

=0,12cm [f]= S0 =0.125cm
400

f max< [f] vay khoang cach giita cac thanh nep bang 50 cm 14 hop 1y.
- Tinh toén nep dang:

So dd tinh nep ding 1a dam don gian goi tua 1a cac thanh chong xién.
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Inhip = 450 cm, chon nep 6x8 cm cit dai ban rong 50 cm.
Tai trong tiéu chun qgtc = Ptcx0.5 = 3200x0.5 = 1600 kg/m
=> gtc = 16 kg/cm

Tai trong tinh toan: qtt = Pttx0.5 = 4160x0.5 = 2080 kg/m
=> qtt = 20,8 kg/cm

Kiém tra kha nang chiu lyc:

Diéu kién kiém tra cmax < [ou] = 110 kg/cm2

B bh? B 6x8°

== = 256cm*
12 12

_b_hz_ 6x8°

W = 64cm’

- _ "> 20,8x45°
10W 10x 64

=66kg /cm’ <[o, | =110kg / cm’

Vay thanh nep dam bao diéu kién bén.
Kiém tra theo diéu kién bién dang:
diéu kién kiém tra:

tcy4
fmax= ql S[f]:i
128EI 400

4
mM:m)‘#:o,ozg[f]zﬂzo,lmm
128x10° x 256 400

Vay thanh nep dam bao diéu kién bién dang.
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Ghi cht : 1: Van khuén mong 5:Thanh nep ding
2: Van khuon giang méng  6: Thanh chong xién
3: Giang chéo 7: Thanh nep diing giang mong
4:Giang ngang 8:Thanh chéng xién giang méng

MAT BANG VAN KHUON MONG
* Gia cong:
- Cbt thép trudce khi gia cong va trude khi do bé tong can dam bao: Bé mat sach, khong
dinh bun dat, khong c6 vay sat va cac 1p ri.

- Cot thép can duoc kéo, ubn va nin théng.

- Cét thép dai coc duoc gia cong bang tay tai xudng gia cong thép ctia cong trinh .
Str dung vam dé udn sit. Sat duoc cit bang may hodc cac dung cu thi cong. Cac thanh
thép sau khi chit xong duoc budc lai thanh bo cung loai c6 danh dau s6 hiéu thép dé
tranh nham |an. Thép sau khi gia cong xong duoc

van chuyén ra cong trinh bang xe cai tién.
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- Cac thanh thép bi bep , bi giam tiét dién do lam sach hoac do cic nguyén nhan khac
khong vuot qué gidi han dudng kinh cho phép 1 2%. Néu vuot qué gidi han nay thi
loai thép d6 duoc sir dung theo dién tich tiét dién con lai.

- Cit va udn cdt thép chi duoc thuc hién bang cac phuwong phap co hoc. Sai s6 cho
phép khi cét, udn 1y theo quy pham.

- Han cbt thép:

+ Lién két han thyuc hién bang cac phuong phap khac nhau, cac mdi han phai dam
bao yéu cau: Bé mit nhin, khong chay, khong dut quing khong c6 bot, dam bao chiéu
dai va chiéu cao duong han theo thiét ké.

N&i budc cot thép:
+ Viéc ndi budc cbt thép: Khong ndi & cac vi tri ¢o noi luc 1on.

+ Trén 1 mat cét ngang khong qua 25% dién tich téng cong cot thép chiu luc duoc
ndi, (v&i thép tron tron) va khong qua 50% doi véi thép gai.

+ Chiéu dai nbi budc cdt thép khong nhé hon 250mm véi cét thép chiu kéo va khong
nhé hon 200mm cot thép chiu nén va duoc lay theo bang cua quy pham.

+ Khi ndi bugc cot thép ving chiu kéo phai duoc uén moc(thép tron) va khong can
uén moc véi thép gai. Trén cac mdi ndi budce it nhét tai 3 vi tri.

« Lip dung:

- Cac bo phan ldp dung trude khong giy tro ngai cho bd phan l1ap dyng sau, can co
bién phap on dinh vi tri c¢bt thép dé khong giy bién dang trong qua trinh d6 bé tong.

- Theo thiét ké ta rai 16p cdt thép dudi xudng trude sau do rai tiép 16p thép phia trén
va budc tai cac nit giao nhau cta 2 16p thép. Yéu cau 1a nut budc phai chic khong dé
cot thép bi léch khoi vi tri thiét ké. Khong dugc budc bé nut.

- Cét thép duoc ké 18n cac con ké bang bé tong mac 100 # dé dam bao chiéu day I6p
bao vé. Cac con ké nay co kich thudc 50x50x50 duoc dat tai cac goc cua mong va &
giita sao cho khoang cach giita cac con ké khong 16n hon 1m. Chuyén vi cia ting
thanh thép khi 1ap dung xong khong dugc 16n hon 1/5 dudng kinh thanh 16n nhét va
1/4 duwong kinh cta chinh thanh 4y. Sai s6 d6i véi cot thép mong khong qua + 50 mm

- Cac thép chd dé lap dung cot phai duoc lap vao trude va tinh toan do dai chd phai
bang 30d.

- Khi c6 thay doi phai bao cho don vi thiét ké va phai dugc sy dong y méi thay doi
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- Cét thép dai coc duoc thi cong truc tiép ngay tai vi tri cua dai. Cac thanh thép
duoc cét theo dung chiéu dai thiét ké, dung chung loai thép. Luéi thép day dai 1a ludi
thép budc véi nguyén tic gidng nhu budc cdt thép san.

+ Dam bao vi tri cac thanh.

+ Pam bao khoang cach gitra cac thanh.

+ Pam bao su 6n dinh cua ludi thép khi do bé tong.
- Sai léch khi Iap dung cbt thép 1ay theo quy pham.

- Van chuyén va 1ap dyng cdt thép can khong 1am hu hong va bién dang san pham
cot thép.

« Gia cong c6t thép:

- Cit, udn cdt thép dung kich thude, chiéu dai nhu trong ban vaé.

- Viéc cat cot thép can linh hoat dé giam t6i da lugng thép thira (mau vun...)
« Lap dung cét thép:

Xac dinh tim dai theo 2 phuong. Luc nay trén mat 16p bé tong 16t da c6 cac doan coc
con nguyén (dai 20cm) va nhiing rau thép neo sau khi pha v& bé tong dau coc.

Lap dung cét thép truc tiép ngay tai vi tri dai mong. Trai c6t thép chiu luc chinh theo
khoang cach thiét ké(bén trén dau coc). Trai cot thép chiu luc phu theo khoang cach
thiét ké. Dung day thép budc lai thanh ludi sau d6 1ip dung cbt thép chd cua dai. Cot
thép giang duoc t6 hop thanh khung theo diing

thiét ké dwa vao 1ap dung tai vi tri van khuén.

Dung céac vién ké bang bé tong ¢ gin rau thép budc dam bao dung khoang cach abv.
« Nghiém thu cdt thép :

Trudc khi tién hanh thi cong bé tong phai lam bién ban nghiém thu cdt thép gdm co:

- Can bo ky thuat caa don vi chu quan truc tiép quan 1y cong trinh(Bén A) — Can bo
ki thuat ctia bén trang thau(Bén B).

* Nhitng noi dung co ban can cia cong tac nghiém thu:

- Puodng kinh cbt thép, hinh dang, kich thudc, mac, vi tri, chat luong méi buoc, s6
luong cbt thép, khoang cach cbt thép theo thiét ké.

- Chiéu day 16p bé tong bao Vé.
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* Phai ghi rd ngay gio nghiém thu chat lugng cét thép — néu can phai stra chira thi
tién hanh ngay trude khi d6 bé tong. Sau do tit ca cac ban tham gia nghiém thu phai ky
vao bién ban.

* H) so nghiém thu phai dugc luu dé xem xét qua trinh thi cong sau nay
* Tinh toan chon may thi cong
* Cong tac bé tong:
+ Bétong 1ot
Dung bétdong mac 100, da 4x6
* Khéi luong bétong 16t
Nhu tinh todn & muc tinh toan & trén ta c6 tong khdi lugng bétong 16t 1a 50.2 (m3)
*.Bién phap thi cong:

- Khéi lugng bé tong 16t mong khong 16n 1am, mat khac méc bé tong 16t chi yéu cau
M75 do vay chon phuong an tron bé tong bang may tron ngay tai cong truong.Van
chuyén bé téng tir tram tron téi vi tri d6 bétong 16t mong

- Tron bé tong: Cho may chay trudc 1 vai vong. Néu tron mé bé tong dau tién nén dd
mét it nude cho uét vo cdi tron va ban gat, d6 cbt lidu va nude vao tron déu, sau do
cho xi ming vao tron cho dén khi duoc.

+ Thanh phan cap phdi cua bé tong duoc tinh theo thé tich mdy tron, xi ming duoc
tinh bang kg hoic bang bao.

+Pé c6 mot may tron bé tong dat duogc cac ti€u chuan can thiét, thuong cho may tron
quay d6 20 vong. Niru s6 vong quay it hon thuong bé tong khong déu, néu quay qua
muc can thiét thi cuong d6 va ning suat cia mdy s& giam di.

+ Khi tron phai luu y, néu ding cat am thi phai lay lugng cét tang 1én. Niru d6 am cua
cat ting 3% thi luong cat phai 13y ting 25 + 30%, va luong nudc giam di.

* Chon may thi cong bétong 16t giang,
dai méng:

Chon mdy tron ty do (Loai qua 1&,xe day)
ma hi¢u SB — 16V c6 cac thong

s6 ky thuat sau:
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Thé tich thung tron: 500 |

Thé tich xuat li¢u: 330 |

Téc do quay thung: 18 vong/phit.

Thoi gian tron: 60 s.

Tinh toan ning suit may tron theo cong thuc:

_ Vxnxk, %K,
~ 1000

trong d6: V — Dung tich thung tron (1)

k1=0,7 : Hé s thanh pham

k2=0,9 : Hé s6 tan dung thoi gian ciia may

3600
n_—

T :S6métron trong 1 giod
T.thoigianlchukytron 1 mé . T=t1+t2+t3+t4+1t5 (s)
Trong d6
t1 = 2(ph) — Thoi gian d6 cét liéu vao thung
Trong do
t1 = 2(ph) — Thoi gian d6 cét liéu vao thung
t2 =10(s) — Thoi gian quay thung tron vé vi tri dé tron
t3 =60(s) — Thoi gian tron kho va tron udt
t4 = 10(s) — Thoi gian quay thung tron vé vi tri dé d6 bétong ra
t5 = 15(s) — Thoi gian d6 bétong ra .

T =120+ 10+ 60 + 10 + 15 = 215(s)

3600
. n=——=17
S6 mé tron trong 1h : 215
N = 500x17x0.7x0.9 =5.36(m3/h)

1000

Ning suat may tron trong mot ca la: Nca = 5.36x7 = 57.2(m3/ca)
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ﬂ = ﬂ =1.34(ca)

S6 ca may can thiét : m = Ne, 37.32

b.Bétong dai méng va giang mong:
*Lua chon phuong phap thi cong:

Vi khéi luong bétdong méng Vmoéng=406 (m3)la twong ddi 16n nén ta lya chon phuong
phap thi cong dung béténg thuong pham.

- Bé tong thuong pham dang duoc nhiéu don vi st dung tét. Bé tong thuong phim c6
nhiéu vu diém trong khau bao dam chat lugng va thi cong thuin loi. Bé tong thuong
pham két hop véi may bom bé tong 1a mot té hop rat hiéu qua.

* Chon may thi cong bé tong:
* May bom bé tong :

Chon xe bom bé téng ctia hing PUTZMEISTER- Pirc ma hiéu M36 véi cac thong sb
k¥ thuat sau:

- Bom cao cuc dai: 35.7(m)

- Bom xa cuc dai: 31.1(m)

-Ap luc bom cuc dai: 11.2(MPa)

-Puong kinh xilanh bom: 230(mm)

-Sb doan can: 4

-Cong suit bom cao nhét 1a 60m3/h

—ning xuat thuc té 1a N =0.5x60= 30m3/h

Thi cong bé tong mdng trong 3 ngay

S6 gio may bom can thiét 1 1a: 406/30=13.5(m3)

Du dinh db trong 14h
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*Chon xe van chuyén bé tong:
Ta van chuyén bé tong bang xe 6 té chuyén dung, thung tu quay.

Céc loai xe may chon lya theo ma hiéu ciia cong ty bé tong thuong pham.
Chon loai xe c¢6 thung ty quay ma hiéu SB-92B c6 cac théng sé ki thuat sau.
+ Dung tich thung trn q= 6 m3
+ O t6 hing KAMAZ-5511
+ Dung tich thung nuéc g= 0,75m3
+ Cong xuit dong co = 40W
+ Téc do quay thung tron 9-15,5 vong/phut
+ Do cao phdi lidu vao 3,5m
+ Thoi gian d6 bé tong ra : 10 phut
+ Trong lugng xe c6 bé tong = 21,85T

- Tinh todn sd xe van chuyén bé tong can thiét:

Gia thiét tram tron cach cong trinh 6 km,

Thoi gian cho mot chuyén xe di va vé:

t=t, Jri+td Jri+tch
tb tb

tl: thoi gian cho vat liéu nén xe, t1=0.25 gio

td: thoi gian d6 xudng, td = 0.2 gio

tch: thoi gian cho va tranh xe, tch=0 gio.
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L: cu ly van chuyén, L=6 km.

Vtb: Van téc trung binh cua xe, Vtb=40 km/h

. t:0.25+£+0.2+£+0:0.75
glo 40 40

, ’ 3 =TT, _7-02
S6 chuyén trong mot ngay ciia moi xe: t 0.78

T: thoi gian duy kién d6 bé tong, T=7gio
To: thoi gian ton that, To=0.2 gio.
Liy m = 9 chuyén

S xe can thiét:
Q

n=——
g.m

Trong d6: Q 1a khdi lwong bé tong can van chuyén trong 1 ngay
Q =406/2=203 m3
q la dung tich thung tron, g=6 m3

Xe n=203/(6x9)=3.75

Chon 4 xe

OAOA/AN CHUYEA BEAOANG

Két luan: Dung 1 may bom bé tong Putzmeiter
4 xe KAMAZ-5511 van chuyén bé tong.
* P6 bé tong mong, giang va cd mong:

- Bé tong thuong pham duoc chuyén dén bang 6 t6 chuyén dung, thong qua may va
phéu dua vao 6 to bom.
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- Bé tong dugc 6 t6 bom vao vi tri ctia két cAdu: May bom phai bom lién tuc. Khi can
ngumng vi 1y do gi thi ¢ 10 phut lai phai bom lai dé tranh bé tong 1am tic dng. Khi db
bé tong phai dam bao:

+ Chia két cAu thanh nhiéu khéi dé theo chiéu cao.

+ Bé tong can dugc do lién tuc thanh nhiéu I6p cé chiéu day bang nhau phi hop Voi
dic trung cia may dam sir dung theo 1 phwong nhét dinh cho tat ca cac 16p.

- Ngirng méay bom phai ngimg trén 2 gio thi phai thong dng bang nuéc. Khong nén dé
ngung trong thoi gian qua lau. Khi bom xong phai dung nudc bom rira sach.

* Pam bé tong:
Khi da d6 duoc 16p bé tong day 30 cm ta sir dung dam dui dé dam bé tong.
- Pam ludn phai dé vudng goc voi mit bé tong.

- Khi dam 16p bé tong thi dam phai cidm vao 16p bé tong 150 . 15r
bén dudi (di do6 trudc) 10 cm.

- Thoi gian dam phai ti thiéu: 15 + 60(s)

[

2 ST 2 1 . 0

- bam xong mot s6 vi tri, di chuyén sang vi tri khac phai —
nhe nhang, rat 1én va tra xuéng phai

tur tur.

- Khoang cach giita 2 vi tri dam 1a

1.5xro =50(cm)

- Khoang cach tir vi tri ¢dm dén van khuon > 2xd

(d, ro: dudng kinh va ban kinh anh huéng cia dam dui)
* Chon dam bé tong:

- Khi dam bé tong dai méng va ddm mong ta sir dung loai dam dui -> chon loai dam st
dung U21-75.

- Khi ¢im bétong 16t méng ta sir dung loai ddm ban
-> chon loai dam U7.

Céc thong sb ciia ddm duoc cho trong bang sau:
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Céc chi s6 Ponvitinh | U21 U7
Thoi gian dam bé tong Giay 30 50
Ban kinh tac dung cm 20-35 20-30
Chiéu sau 16p dam cm 20-40 10-30
- Theo dién tich dugc dam M2/gid 20 25

- Theo khéi luong bé tong M3/gid 6 5-7

* B} tri day truyén d6 va dam bé tong mong:

Cong tac chuan bi:

- Lam nghiém thu van khuon, cdt thép trude khi d6 bé tong.

- Nhit sach rac, bui ban trong van khuén.

- Tudi dau 1én van khuon dé chéng dinh giita van khudn va bé tong.
- Kiém tra do sut cia bé tong, duc mau tai hién truong dé thi nghiém.
Yéu cauky thuat véi bé tong:

- Vira bé tong phai duoc tron déu, dam bao dong nhat vé thanh phan.
- Phai dat mac thiét ké .

- Bé tong phai c6 tinh linh dong, dam bao do sut can thiét.

- Thiét ké thanh phan hdn hop bé tong phai dam bao sao cho thoi bé tong qua duoc
nhitng vi tri thu nho cua duong dng va qua duoc cac duong cong khi bom.

- Hon hop bé tong c6 kich thudc téi da cua cot liéu 16n 1a 1/3 duong kinh trong nho
nhét ciia dng dan.

- Yéu cau vé nude va do sut ctia bé tong bom c6 lién quan véi nhau. Lugng nudc trong
hdn hop c6 anh hudng dén cudng dd va do sut hodc tinh dé bom ciia bé tong. Pi Voi
bé tong bom chon dugc do sut hop 1y theo tinh nang cua loai may bom su dung va giir
dugc do sut d6 trong sudt qua trinh bom 1a yéu t6 rat quan trong. Co6 thé ding phu gia
dé tang tinh linh dong ciia bé tong ma van giam dugc lugng nudc trong vira bé tong.

- Thoi gian tron,van chuyén, ¢6 dam phai ¢am bao, tranh 1am so ninh bé tong.
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Yéu cau khi d6 bé tong :

Viéc d6 bé tong phai dam bao

- Khong 1am sai 1&ch vi tri cbt thép, vi tri coffa va chiéu day 16p bao vé cbt thép.
- Khong dung dam dui dé dich chuyén ngang bé tong trong coffa.

- Bé tong phai dugc db lién tuc cho dén khi hoan thanh mot két ciu nao do6 theo qui
dinh cua thiét ké.

Bé tong méng cua cong trinh 1a khéi 16n nén khi thi cong phai dam bao yéu cau :
- Chia két ciu thanh nhiéu khéi d6 theo chiéu cao.

- Bé tong can duogc d6 lién tuc thanh nhiéu 16p c6 chiéu day bang nhau phi hop Véi
dic trung cua may dam sur dung theo 1 phwong nhét dinh cho tat ca cac 16p.

Khi d6 bé tong can:
- Giam sat chat ch& hién trang coffa d& gido va cbt thép trong qua trinh thi cong.

- Muc d6 do day bé tong vao coffa phai phu hop véi s6 liéu tinh toan d6 ciing chiu ap
luc ngang cua coffa do hdn hop bé tong méi do gay ra.

- Khi troi mua phai c6 bién phép che chan khong cho nudc mua roi vao bé tong.

- Chiéu day mdi 16p d6 bé tong phai cin cit vao nang luc tron cu ly van chuyén, kha
ning dam, tinh chat ninh két va diéu kién thoi tiét dé quyét dinh, nhung phai theo quy
pham.

*P6 bé tong dai coc: Bé tong thwong pham duoc chuyén bang 6t6 chuyén dung, sau d6
thong qua phéu vao xe bom bé tong dé dwa dén ting vi tri mong.

May bom dugc bom lién tuc, khi can ngimg bom trén 2 gid thi phai thong éng bang
nudc dé tranh tac 6ng.

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

Trude khi bom phai 1am tdt cong tac chuan bi gom cac budc. Kiém tra may bom,
duong 6ng, kiém tra d6 sut caa bé tong dam bao 14 — 16(cm) Tron nudc ximing dé boi
tron duong dng. Chuan bi sin sang 3 coéng nhén stir dung dam dui truc mém, 2 cong
nhan van khuon dé sira chita nhitng hu hong cia van khuon trong khi d6 (néu co).

+ Thao tic bom chuyén:
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Cho xe chuyén bé tong 1ui vao vi tri, quay tron lai mot s6 vong rdi trit bé tong vao
phéu nap cta bom t6i khi cao hon cira hit ciia bom tir 15 + 20(cm) thi bat dau cho
bom lam viée. Khong khi nao dé bé tong xudng thap hon mirc qui dinh trén dé tranh
lan khi vao ong.

Néu c6 hién tuong bom chuyén khé khin, 4p suat trong bom ting cao, dudng kinh 6ng
rung, lac manh thi phai giam tc d6 bom, 14y v6 gd dap manh vao cac doan dng cong
néu khong hét thi cho may chay nguoc vé ché do hat. Néu khong giai quyét duoc sy ¢b
thi phai dirng may, thao cac doan cut ndi d6i hudng va cac doan 6ng bi méo, bep dé
tim diém tic, thong sach va lap lai. Néu thoi gian xir 1y su ¢d kéo dai qua 15 phat thi
cho may dao bé tong trong phéu nap. Néu kéo dai hon 1 gio thi phai rii bo bé tong
trong 4ng,

bom rira may va duong dng bang nude xi mang rdi méi tiép tuc bom.
Bé tong da tron trong vong 90 phut phai bom hét.

+ Trinh tu bom:

Tién hanh bom cac méng két hop véi giang.

Bom mdt day chuyén 1a 5 méng (bom két hop dam): mdi lan bom 30+40cm/I&p. Bom
mong 1 mot lan va chuyén sang bom moéng 2 trong thoi gian nay cho cong nhan dam ¢
moéng 1, ¢t nhu thé dén hét 5 mong thi bom lai chuyén dén moéng 1 dé bom 16p thir 2

Trong sudt qua trinh d6 bé tong méng, may bom chi can di chuyén doc theo chiéu dai
cong trinh, thi bétdng toi Moi méng trén toan bd mat bang hé dao.

d.Yéu cau khi dam bé tong:
-Khi da d6 duoc 16p bé tong day 30(cm) ta sir dung dam dui dé dam bé tong.

-Bé tong can duoc d6 lién tuc thanh nhiéu 16p c6 chiéu day bang nhau phu hop véi dic
trung ciia may dam st dung theo 1 phuong nhat dinh cho tat ca cac 16p.

-Khi ¢dm chu y dung k¥ thuat:

+Khong dugc dim qua l4u tai 1 vi tri tranh hién twong phan tang.(Thoi gian ddm1 chd
< 30s).

Pam cho dén khi tao vi tri dam ndi nude xi mang bé mat va khong con ndi bot khi thi
c6 thé ngung lai.

-Lay chiéu day 16p d6 < 1.25 chiéu dai ctua bo phan chan dong. Véi chiéu cao dai
mong 1 1.2(m )s& chia 1am 2 16p mdi lép day 0.6m.
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Budc tién cua dam lay a < 1,5R
R: 14 ban kinh tac dong caa dam.
DPam dui phai an siu xubng 16p bé tong dudi 5+10cm dé lién két hai 16p véi nhau

Khi ¢dm khong dé chay cham vao cdt thép vi viy dam s& 1am rung cdt thép phia dudi
1am bé tong da ninh két bi pha hong, Giam luc bam dinh gitra ¢t thép va bé tong.

Khi rat ¢Am ra khoi bé tong phai rat tir tir tranh tao 16 héng trong bé tong.
+ Hut nudce trong bé tong:

Thong thuong luong nudc phai cho vao bé tong du nhiéu so véi lugng nude cho thuy
hoa xi mang. Sau khi ddm bé tong, hit bdt lugng nude 1a bién phép tot dé ting chat
luong bé tong. Dung tAm chan khong dé hit sau khi ¢Am bé tong, c6 thé hut tir 15 +
20% nudc.

Viéc hut nude tac dong duoc theo chiéu sau khong qua 25cm. Trinh tu thao tac hut
nhu sau: Sau khi dam xong, nhanh chéng can phang mat bé tong. Trong vong 15 phut
tir khi ddm xong, dat ban hit nude nén mat bé tong hut nudce ngay. Do hiit chan khong
phai nho hon 500(mm Hg) v&i tAm nho, 350(mm Hg) véi tim 16n. Khi chiéu day két
c4u can hat nudc nho hon 200(mm) phai hat duge khéng it hon 15% nude cho vao bé
tong va khong it hon 5 lit cho mot m2 tim chan khong.

V6i bé tong mac 140 + 200, do sut Abrams cua bé tong 4 + 6(cm), d0 chan khong
500mm Hg, bé tong day 10, 20, 30 cm thi hut 9.26 va 30 phat. Con ché tao loai khudn
hat nuée cho canh va day két cau.

* Bao dudng bé tobng méng :

Sau khi bé tong méng va giang dai da dugc d6 va dam xong sau 2 gio ta phai tién hanh
bao dudng cho bé tong nhu sau:

- Can che chan cho bé tong dai mong khong bi anh hudng ciia moi truong.
- Trén mit bé tong sau khi d6 xong can pha 1 16p giit d6 4m nhu bao tai, mun cua...
- Thoi gian giit 46 am cho bé tong dai : 7 ngay

Lan dau tién tudi nuwdc cho bé tong 1a sau 4h khi d6 xong bé tong. Hai ngay dau, cir
sau 2h ddng hd tudi nudc mot lan. Nhitng ngay sau cir 3-10(h) tudi nudc 1 lan.

Khi bao dudng chii y : Khi bé tong khong du cuong do, tranh va cham vao bé mat bé
tong. Viéc bao dudng bé tong tét s& dam bao cho chit luong bé tong ding nhu mac
thiét ké.

SVTH: Tran Quang Minh / XD1901D Trang - 176 -



Tru s¢ truong dai hoc giao thong van tai ha noi

* Thao d& van khuon méng:

Van khuon thanh c6 thé d& khi bé tong dat 12kg/cm2,tire 1a khoang 24h vao mua héva
48h vao mua dong.

V6i bé tong mong 1a khéi lon, dé dam bao yéu cau k§y thuat thi sau 7 ngay méi duoc
phép thdo d& van khuon.

Do bam dinh cua bé tong va van khuon tang theo thoi gian do vay sau 7 ngay thi viéc
thao d& van khuon c6 gip kho khian (D6i v6i mong binh thudng thi sau 1+3 ngay 1a ¢6
thé thdo d& van khudn duoc rdi). Boi vy khi thi cong 1ap dung van khudn can chi y
st dung chat dau chéng dinh cho van khuon.

h) Lap bién phép thi cong 1ap dat- ton nén
* Yéu cau Ky thuat d6i voi cong tac 1ap dat:

- Sau khi bé tong dai va ca phan cot toi cét mat nén da duogc thi cong xong thi tién
hanh 1ap dat bang thu cong, khong duoc dung may béi 18 vudng viu trén mat bang sé
gay trd ngai cho may, hon nita may c6 thé va dap vao phan cot da do toi cot mat nén.

- Khi thi cong dip dat phai dam bao dat nén c6 do am trong pham vi khong ché. Néu
dat kho thi tuéi thém nude; dat qua wdt thi phai cé bién phap giam d6 am, dé dat nén
duge dam chit, dam bao theo thiét ké.

- Voi dat dap hd mong, néu str dung dat dao thi phai dam bao chat luong .

- P6 dét va san déu thanh ting 16p. Trai t6i dau thi ddm ngay téi d6. Khong nén dai
l6p dat ddm qua mong nhu vay s& 1am pha huy cdu tric dat. Trong méi 16p dat
trai,khong nén str dung nhiéu loai dt.

CHUONG 7. THI CONG PHAN THAN VA HOAN THIEN
Thi cong phan than
+ Lap dung cbt thép cot
+ Lap dung van khudn cot
+ P4 bé tong cot
+ Lap dung ciy chdng van khudén diam san
+ Pit cbt thép dam san
+ D6 bé tong dam san

+ Bao dudng bé tong
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+ Thao d& van khuon
+ Xay tuong
+ Trat va cac cong tac hoan thién
a) Thiét ké van khudn
« Thiét ké van khuén cot
- La mot cong trinh ¢6 quy md vira bao gdm 8 tang, khdi luong cong viée cua cac tang
1a twong d6i 16n. Do vy, ta lya chon bién phap thi cong da gido, cop pha cac tang 1a
thi cong bang thu cong két hop co gidi.
S liéu vé cong trinh va t6 hop cot:
Xét cot truc 3-B tang 1 kich thudc :400x600(mm)

H=Hc - hd=4.5—0.65=3,85 (m)
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b) So' do tinh:
Ta tinh toan van khudén nhu mot dim lién tuc chiju tai trong phan bd déu tua 1én cac géi

1a cac gong cot ( nhu hinh v&). Khoang cach b tri cac gong cot: Ig= 50

qtt=12772.5(KG/m)

A A
i

500 % 500 % 500 %
1500

Al A
S S S

Mmax= 10353(KG/cm)

SVTH: Tran Quang Minh / XD1901D Trang - 179 -



Tru s¢ truong dai hoc giao thong van tai ha noi

¢) Tai trong tac dung lén van khuén.
Do d6 bé tong bang bom tir ting 1-5
+ ql : Tai trong do ap luc tinh cia bé tong, n1=1.3.
qltc = yxH ; H: Chiéu cao do bé tong cot.
->g1tc =2500%3.85=9625(kG/m2)-> gltt = 1.3x9625= 12512.5(KG/m2)
+q2 : Tai trong do ddm bé tong sir dung dam dui D70, n2= 1.3.
- do d4m bé tong: q2tc =200 -> g2tt = 1.3x200 = 260 (KG/m?2)
Téng tai trong tac dung 1én hé théng van khuon:
gtc = gltc + g2tc = 9625+ 200 =9825(KG/m2)
gtt = qltt + g2tt = 12512.5+260 =12772.5(KG/m2)
Téng tai trong tac dung 1én tim van khudn bé rong b= 0.3(m)
gvtc = gtc x b = 9625x0.3 = 2887.5(KG/m.)
qvtt = qtt x b =12772.5x0.3 = 3831.75(KG/m.)
d) Kiém tra van khuén:

-Kiém tradd bén: =M, /W <R,

Mmax= qvttxlg2/10 = 3831.75x 0.52/10= 103.53 (KGm)=10353(KGcm)
Véi g : khoang cach bd tri cac gong cot dd chon =0.5m.
W: Mémen khang uén ctia tim van khuon,tra bang W= 6.45 cm3.
Rthép : cuong do cua thép: Rthép= 2100 kG/cm?2.
-> 0=10353/6.45 =1605,15 (KG/cm2)< Rthép= 2100 kG/cm2.
-> Véan khudn dam bao do bén.
- Kiém tra do vong:

N i
Do1 véi so do dam lién tuc f=—g[f]=
128 xE x J

g
400

E: Modun dan hoi cia thép: E= 2.1x106 kG/cm2.
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J: Mémen quan tinh ctia tim van khudn,tra bang J= 28.59 cm4.

-2 4
P 2887.5><106 x50 ~0.054(cm)
128x2.1x10°x28.59
|
[f]l=—2= -, 125(cm)
400 400

— f<[f] — Vénkhudn dam bao d6 vong.
Thiét ké van khudn ddm- san cho mot 6 san dién hinh

Véan khuén dam cling st dung van khudn thép, cac tim van dam dugc tya 1én céac
thanh Xa

ngang, xa doc, dung gido PAL dé do xa go.
* Tinh van khuon, xa gd cot chéng cho dam chinh
- Dam c6 kich thuéc 300x650
nhip L =6600-(600-110+500-110)=5720(mm)
* T6 hop véan khuén:
-> Khoang cach bo tri cac xa gd ngang Ix.ng = 60cm.

* Tai trong tac dung lén van day:

- ql: Trong luong ban than van khuén, nl1=1.1.
gltt = n1x gltcxb ; qltc = 20(KG/m2) -> gltt =1.1x20x0.3 = 6.6(KG/m)
q2: Trong lugng bé tong cdt thép dam, hd= 650(mm), n2=1.2.
g2tt = n2x(yBTCTxhd +100)xb= 1.2x(2500x0.65+100)x0.3= 576(KG/m).
- q3: Tai trong do d6 bé tong, n3=1.3.
g3tt = n3x g3tcxb ; PO bé tong dam,san bang may bom, q3tc = 400 kG/m2.
-> (3tt =1.3 x 400x0.3 = 156(KG/m).
- q4: Tai trong do dam bé tong, n4=1.3.
g4tt = ndx gdtcxb; gdtc = 200 KG/m2 -> g4tt =1.3 x 200x0.3 = 78(KG/m)

Ta thdy q3 > g4 : nén lay q3 dé tinh toan.
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Téng tai trong tac dung 1én van khuon day dam 1a :
gtc = gltc + q2tc + q3tc = 6.6/1.1 + 576/1.2+ 156/1.3 = 606(KG/m)
gtt = qltt + g2tt + g3tt = 6.6+ 576+ 156= 738.6(KG/m).
Kiém tra van day dam
* So d0 tinh 14 dam lién tyc chiu tai trong phan bd déu gbi tua 1a cic thanh xa ngang

cach bd tri cac xa gb ngang Ix.ng = 60cm.

q=738,6(kg.m)
EEREREEREEEEE NN
: 600 :'E’ 600 % 600

+

o pdd

L
L

%x=2658(kg.cm)

* Kiém tra theo diéu kién bén:
Mmax= qttx Ix.ng2/10 = 738.6x 0.62/10= 26.58(kGm)=2658(KGcm).
Véi Ix.ng : khoang cach bo tri xa gd ngang d& van day =0.6m.
W: Momen khang uén cta tim van khudn,tra bang W= 6.34( cm3)
Rthép : cuong do cua thép: Rthép= 2100 kG/cm?2.
-> 0=12658/6.34 = 419.24 kG/cm2 < Rthép= 2100 kG/cm?2.
-> Vén khudn ddm bao do bén.
* Tinh theo diéu kién bién dang :
Tai trong dung dé kiém tra vong : qtc = 606(KG/m)
- Kiém tra do vong:
tc |4

Déi véi so d6 dam lién tuc f=————=—< [ ]
12 8 xExJ 400
E: Modun dan héi cua thép: E= 2.1x106 kG/cm2.

J: Mbmen quan tinh ctia tim van khudn,tra bang J=28.59 cmé4.

SVTH: Tran Quang Minh / XD1901D Trang - 182 -



Tru s¢ truong dai hoc giao thong van tai ha noi

-2 4
> f= 00610 - 0" _0.0092(cm)
128x2.1x10"x28.59

|
[F]=—-2 =2 0.15(cm)
400 400

— f<[f] — Vénkhudn dam bao d6 vong.
« Tinh toan,kiém tra xa ngang d& van day dam.

*So d0 tinh: coi xa gd ngang nhu diam don gian chiu tai trong tap trung dit gitta
dam,co6 goi tua la cac xa go doc,nhip 1.2(m)

¢p:229 ¢p:229 ¢p:229 ¢p:229\t

% 600 q[ 600 "%' 600 q[ 600 “%“
N

Mmax=6888(Kg/cm)

* Tai trong tac dung:

Tai trong tac dung 1én xa ngang la tai phan b trén bé rong van day, coi nhu tai tap
trung dat tai gitta xa gd + trong lwong ban than xa go.

Chon tiét dién xa go ngang 14 : bxh = 8x10 cm.

P tcx.ng=P1tc + P2tc .

P1tc = gtc . IX.ng= 606x0.6 = 363.6(KG)

P2tc = bx.ngx hx.ngxIx1xygd = 0.08x0.1x1.2x780 = 7.488(KG).

-> P tcx.ng= 363.6+7.488 = 371.08(KG).

P ttx.ng=P1tt + P2tt .

P1tt = qtt x Ix.ng= 738.6x0.6=443.16(KG)

P2tt = nxbx.ngx hx.ngxIx1xygd= 1.1x0.08x0.1x1.2x780 = 8.2368(KG).

-> P ttx.ng= 443.16 + 8.2368 = 451.39(KG).
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n - hé s6 vuot tdi,n =1.1.
bx.ng : chiéu rong tiét dién xa gd ngang.
hx.ng : chiéu cao tiét dién xa gd ngang.
Ix1: Chiéu dai xa gb ngang =1.2m.
* Kiém tra d§ bén va vong ciia xa gb ngang:
-Kiémtrado bén: =M, __ /W < [o]
Mmax= Pttx.ngxIx.d/4 = 451.39x1.2/4= 115.42kGm=11542(KGcm).
Véi 1x.d : khoang cach bo tri cac xa doc = 1.2 m.
W=b x h?/6=8x10%/6=133.33(cm*)
[o]: Gng suat cho phép ciia gb: [0 ]gd = 90 (KG/cm2).
-> o= 11542/133.33= 86.56 (KG/cm2) < [ o ]gd = 90 kG/cm2.
-> Thanh xa ngang dam bao d6 bén.
P x |3

- Kiém tra d¢ vong: f=———"— X9 d < [ ]——

48 x E x J 400

E: Modun dan hoi ciia gb: E= 1.2x105 (KG/cm?2).

J: Momen quan tinh J=bxh3/12= 8x103/12=666.67(cm4)

_ 371.08x107%x120°

S =0.0017(cm)
48x1.2x10x666.67

I 120
[f]=24==""=0.3(cm)

400 400
— f< [f ] —> thanh xa g ngang dam bao do vong.
c. Tinh toan,kiém tra xa doc d& xa ngang.

So d6 tinh:

So d6 tinh 14 coi xa g6 doc nhu dam lién tuc chiu tai trong tap trung dat tai géi va
gitra dam,go1i tya la cac dau gido, nhip 1,2m.
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363600,500,500,600,600,600,600,600,600
WO I NI T INTA T ]

Mpsoos | P301z [ P3oi2 | psorp | P30 | 3
I 2 N | 7 | AN |

9OOJ 1200 J, 1200 J, 1200 J, 1200
5/20

7

1200

-

ND

Tee Hi PV, NKHUa N®, y dCm

Mmax=6888(Kg/cm)
Tai trong tac dung:
Tai trong tac dung 1én xa doc 1a tai trong tap trung dat tai géi, gitra dam.
Chon tiét dién xa go doc 1a : bxh = 8x10 cm.
P tcx.d =P tcx.ng /2 + P tcb.t.x.d
P tch.t.x.d = bx.dxhx.dxIx2xygd = 0.08x0.1x1.2x780 = 7.488 (KG).
-> P tcx.d = 363.6/2 + 7.488 = 189.43(KG).
P ttx.d= P ttx.ng /2 + P ttb.t.x.d
P tth.t.x.d = bx.dx hx.dxIx2xygd xn = 0.08x0.1x1.2x780x1.1=8.2368 (KG).
-> P ttx.d= 443.16/2 + 8.2368 = 229.62(KG).
n - hé s6 vuot tdi,n =1.1.
bx.d : chiéu rong tiét dién xa gé doc.
hx.d : chiéu cao tiét dién xa gé doc.
1x2: Chiéu dai doan xa go doc = 1.2m.

Kiém tra do bén va vong cua xa go doc:
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-Kiém tradd bén: o=M, /W <[o]

Mmax= Pttx.d.Ic/4 = 229.62x1.2/4= 68.88(KGm)=6888(KGcm).
Véi Ic: khoang cach gido chong = 1.2 m.

W=bh?/6=8x102/6=133.33(cm")

[o]: Gng suat cho phép ciia gb: [0 ]gd = 90 kG/cm2.

-> o= 6888/133.33= 51.66(KG/cm2) < [ o g = 90 kG/cm2.

-> Thanh xa doc ddm béo do bén.

P13 |
- Kiém tra do vong: f=—xd4°¢ < [f]l=—%
48 x E x J 400
E: Modun dan hoi cia gb: E= 1,2x105 kG/cm2.
J: Momen quan tinh J=bxh3/12= 8x103/12=666.67 (cm4).

_189.43x107°x120°
48x1.2x10°x666.67

=0.0007(cm)

o 120
400 400

[f]=

—f<[f] — thanh xa g6 doc dam bao dd vong.

0.3(cm)

*) Van khudn thanh dam.

a) T6 hop van khuodn:

- Chiéu cao thanh dam can ghép véan phia co san: h= 700- 100 = 600(mm).
- Chiéu dai thanh ddm can ghép van:

lo =5,72(m)

SVTH: Tran Quang Minh / XD1901D Trang - 186 -



Tru s¢ truong dai hoc giao thong van tai ha noi

BU G0 [ P70 P2017 P2017 P2017 P2017
P2009 P17 P2012 PATZ P2012
2 2

P3003 | P301 P3012 P3012 P301

700
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Tee Hi PV, N KHUza N thunh dCm ph¥ kh« ng sun
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5720

Tee H PV, NKHUa N thunh dCm ph¥ c & sun

« So d6 tinh toan:
- So @6 dam lién tuc ké trén cac géi tua la cac thanh suon.
> khoang cach bb tri cac suon dung Is= 60(cm).

q=2372,5(kg.cm)

HHHLHHHHHHQHHHH

| ]
600 % GOOL 600 &

/ Wax=2562(kg.cm)

\
[
\
I

P NN S

* Tai trong tac dung:
+ gl : Tai trong do ap luc ngang cia bé tong, nl=1.3.
gltc = yxhd = 2500x0.65= 1625 (KG/m2)
gltt = nlx gltc = 1.3x1625=2112.5(KG/m2).
+ g2 : Tai trong do ap luc sinh ra khi dam,dd bé tong, n2=1.3.
- Do dam bé tong: q2tc = 200 -> g2tt = 1.3x200 = 260 (KG/m2)

Tong tai trong tac dung 1én hé théng van khuon:
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gtc = gqltc + g2tc = 1625 + 200 = 1825 (KG/m2).
qtt = qltt + g2tt = 2112.5 + 260 = 2372.5(KG/m2).
Téng tai trong tac dung 1én tim van khudn bé rong b= 0.3m:
gvtc = gtcxb = 1825%0.3 = 547.5(KG/m)
qvtt = gtt xb = 2372.5x0.3= 711,75(KG/m)
« Kiém tra 6 bén va vdng cta van khudn thanh:

-Kiémtrado bén: =M __ /W < Riep

Mmax= qvttx 1s2/10 = 711,75x 0.62/10= 25.62(KGm)=2562(KGcm).
Véi Is : khoang cach bb tri cac thanh sudon =0.6(m).

W: Mémen khang uén cta tim van khuon,tra bang W= 6.45 cm3.
Rthép : cuong dg cua thép: Rthép= 2100 kG/cm?2.

-> 0=2562/6.45 =397.2 (KG/cm2) < Rthép= 2100 (KG/cm2).

-> Van khuén dam bao do bén.

- Kiém tra do vong:

D6 v6i 50 46 dim lin e = X5 _[ ]=—
128 x E x J

400
E: Modun dan hoi cta thép: E=2.1x106 (KG/cm2)
J: Mémen quan tinh ctia tim van khuén, tra bang J=28.59 cm4.

547.5x1072x60"
> f= 3 =0,008(cm)
128x2.1x10%x28.59

1 _ 60 =0.15(cm)
400 400

[f]=
— f<[f] = Van khuon thanh ddm dam bao do vdng.
« Kiém tra thanh suon:

+) Xac dinh so db tinh: .

So d6 kiém tra suon 1a dam don gian, géi tua 13 cac thanh chong xién.
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+) Tai trong tac dung:

gstc = gtc x 1s=1825x0.6 = 1095 (KG/m).
gstt =qtt x Is= 2372.5x0.6 = 1423.5(KG/m).
+) Kiém tra d6 bén va do vong clia suon.
Chon tiét dién thanh suon 6x10 (cm)

-Kiémtrado bén: =M, __ /W <[o]

Mmax= gsttx 12/8 = 1095x0.62/8= 64.05(kGm)=

Véi 1 : khoang cach b tri cac thanh chong xién =

W=bh?/6=6 x10%/6=100(cm?)

[o]: Gng suat cho phép ciia gb: [0 ]gd = 90 kG/ecm?.
-> o= 6405/100= 64.05 (KG/cm2) < [ o ]gd = 90 kG/cm2.

-> Thanh sudn dam bao do bén.
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s

1V, n khu«n spn

2xpgaliptran® spn (80x100)
3xpgalipd-ii® sun (80x100)
4v,nthpynhdQm

5Thanh chéng xi?n v, n thunh dQm
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7.thanh nRp t hunh dQm(60x80)

8v, nkhu«n ® y dQm

9gi, 0 chéng

10xpGa Li PD}i 181 V,N§, YDCM80X100

{100{10055
+——rt

chiti&t DCMGI+A

T6 hop va tinh toan, kiém tra van khuon, xa go, cot chong cho san

« T6 hop van khudn:xét 6 san dién hinh c6 kich thudc 16n nhat O1 (7,5x7,5)m

6308
B gb
T Birgd | R pa00T T o302 pIote T pivtz | p3ttr | Bugh —F
| pZ71 p2215 ‘ p2215 pZ71 g 7
pZZ17 pZ2715 pZ2715 P17 =
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pZ217 pZ715 pZ715 pIT7 |=
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S p2d p77215 p77215 p771 S
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pZ71 pZ7215 pZ7215 pZ71
1 pZ7 pZ7215 pZ7215 pZ71 I
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o pZZl pZ715 pZ719 pZ71 IS
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6800

@ TO HOP VAN KHUON SAN

* Xéc dinh tai trong:
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- Tai trong vi van san:
+ Tai trong ban than van: qltc =20 = 20(KG/m2)= qltt = 1.1x20 = 22 (kG/m2)
+ Tai trong do bé tong: q2tc = yBTCTxhd +100= 2500x0.12+100= 400KG/m).
+ Tai trong do trt bé tong:dd bang bom ->q3tc=400(KG/m2)
=(3tt=1.3x400=520 (KG/m2)
+ Tai trong do ddm bétdng nd=1,3; qdtc = 200 (KG/m2) véi ddm c6 D=70(mm)
= g4tt = 1.3x200 = 260 (KG/m2)
+ Tai trong do nguoi va thiét bi :q5tc =250(KG/m2) = g5tt = 1.3x250 = 325 (KG/m2)
+ Tai phan b6 déu trén van ddy san :
gtc = gltc + g2tc+ g3tc+ g5tc =20+400+400+250=1070(KG/m2)
gtt = qltt + g2tt + g3tt + q5tt =22+480+520+325=1347(KG/m2)
« Tinh toan, kiém tra van khudn, xa go ngang, xa go doc:
+ Tinh to4n kiém tra van khuon
Téng tai trong tac dung 1én tAm van khuon bé rong b = 0,3m:
gvtc = gtc x b = 1070x0.3 = 321 (KG/m)
gvtt = qtt x b = 1347x0.3 = 404.1 (KG/m).
+Tinh theo‘diéu kién bén :Coi van khudn san nhu mot dém lién tuc ké Ién cac géi tua
la cac xa go ngang ta c6 :Trong do : W- Momen khang udn cua tam véan khuon rong
300, W = 6.45 (cm3)

[o]-Cuong d0 cuia van khudn kim loai, [o] =2100 (kG/cm2)

q:
Ll
Al

‘L 750 ”5” 750 7

Mmax=2373(KG/cm)

B4 tri khoang cach cac xa gb ngang 1a 75 cm
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tt 2

-Kiémtradobén:o=M__ /W < Ripep sMmMax = %
2

—>Mmax = %zZZ.?S(KGm)zZZ?S(KGcm)

= 06=2273/6.45 =352.4<R ep =21 OO(KG/cm2 )

Vay van khuon dam bao do bén.
Kiém tra van khuon theo diéu kién bién dang:
Tai trong dung dé kiém tra vong : qtc =306(kG/m)

qtcx|4

D¢ vong dugc tinh theo cong thic : f=————
128 x ExJ

C6 : Ethép = 2.1x106 (KG/cm2), J = 28.59 (cm4)

4
o= 32T 4 0052(cm)

128x2.1x108x28.59

« Tinh toan kiém tra xa gd 19p trén

* Chon tiét dién xa gb la: bxh = 8x10 cm ; gd nhom IV, khodng cach gitra cac xa )
16p trén da chon 16n nhat 1a 75(cm), khoang céach gitra cac xa go 16p dudi da chon 1a
120(cm).

Xa g6 16p trén c6 so dd tinh 1a dAm lién tuc chiu tai trong phan bd déu,géi tua la cac
xa go 16p dudi.

g=869.06kg/m

%MM&&WMMMMWMM%&MM%

I 1100 I 1200 | 1200 | 1100 |

PN A AN
WSWKWEW

Mmax=10514kg.cm

* Tai trong tac dung 1én xa go:

gtex1 = gtc x Ix1 +bx1x hx1x ygd = 1070x0.75+0.08x0.1x780= 693.24 (KG/m).
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qttx1=qttxIx1+bx1xhx1xygdxn=1347x0.75+0.08x0.1x780x1.1=869.06 (KG/m).
Ix1: Khoang cach bd tri xa gb 16p trén.
n=1.1: hé sd vuot tai.
bx1, hx1 : Chiéu rong,chiéu cao tiét dién xa g 16p trén.

* Kiém tra d6 bén va vong cua xa go:

-Kiémtrado bén: =M, __ /W < [o]

Mmax= qttx1xIx22/10 = 869.06x 1.22/10=105.14 (KGm)=10514 (KGcm).
Véi 1x2 : khoang cach bb tri xa gb 16p dudi = 1.2 (m).

W=b x h?/6=8x102/6=133.33(cm")

[o]: tng sudt cho phép cua gd: [0 ]gd = 90 kG/cm?.

-> 0 =10514/133.33= 78.85 kG/cm2 < [ 5 ]gd = 90 kG/cm?2.

> Thanh xa g6 dam bao do bén.

- Kiém tra d¢ vong:

. qtc x| |
*) Véi so dd dam lién tue f=—2 22 <[f]=2X2
128xEx] 400

E: Modun dan hoi cta gb: E= 1.2x105 (KG/cm2)

J: Momen quan tinh J=bxh3/12= 8x103/12=666.67 (cm4).

s 693.24x10%x120"*
So d6 dam lién tuc: f= £ =0.168(cm)
128x1.2x10°x666.67
|
[f]=2% =129 0 3(em)
400 400

— f<[f] — thanh xa g dam bao do vong.
« Tinh toan kiém tra xa gb 16p dudi d& xa gd 1op trén:
* So db tinh:

Xa gd 16p dudi co tiét dién 10x14(cm), gd nhom IV dit cach nhau
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1.2(m )(bang khoang cach dau giao PAL) d& cac xa 16p trén.

Xa g6 16p dudi c6 so dd tinh 14 dam lién tuc chiu tai trong tap trung ,gdi tua 1a
cac dau gido PAL.

P=1057,28(kg) ¢P=1057,28(kg) \LP=1057,28(kg) ¢P=1057,28(k9) $P=1057,28(k9)

1 3 3 3
| 600 | 600 | 600 | 600 |

A~ N
1 \V INC— 1
Mmax=26718(KG.cm)

* Tai trong tac dung lén xa go:
P tcx2 = qgtexd x Ix2 + bx2x hx2x|gxygd
= 693.24x1.2+0.1x0.14x1.2x780= 844.9 (KG).
Pttx2=qttx1xIx2+bx1xhx1xIgxygdxn
=869.06x1.2+0.1x0.14x1.2x780x1.1=1057.28 (KG).
1x2: Khoang cach bd tri xa g 16p dudi = 1.2(m).
n=1.1: hé sb vuot tai.
bx2, hx2 : Chiéu rong,chiéu cao tiét dién xa gb 16p dudi.
lg=1.2 (m) : Khoang cach cac dau gido.
* Kiém tra d6 bén va vong cla xa go:
- Kiém tra o bén: o=M_, /W <[o]
Mmax= Pttx2xlg/4 =1057.28x1.2/4= 267.18 (KGm)=26718 (KGcm).
Véi g : khoang cach dau gido= 1.2 (m).

[o]: Gng suat cho phép ciia gb: [0 ]gd = 90 (KG/cm2).

-> 0= 26718/326.67= 81.78 (KG/cm2) < [ o ]gd = 90 (KG/cm?2)

-> Thanh xa gb dam bao do bén.
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- Kiém tra d¢ vong:

tc 3
. PX2><I

48>< ExJ

[r)=%

400
E: Modun dan hoi cta gb: E= 1.2x105 (KG/cm2)

J: Momen quan tinh J=bxh3/12=10x143/12=2286.67 (cm4)

-2 3
So dd dim lién tue: F=—r 210 20 _ 5155 cm)
48x1.2x10°%2286.67
120
[f]=—-==—"-=0.3(cm)
400 400

—f< [f] —> thanh xa gd dam bao do vdng.
Kiém tra gido chéng san.
Kiém tra kha nang chiu luc cua gido PAL (Cot chéng)

- Tai trong 1én dau gido chdng bao gdm trong lwong bé tong: ap luc bé tong ,tai  trong
do nguoi va phuong tién, tai trong ban than cac 16p van khuon va xa go.

- Tai trong dugc phan theo dién chiu tai cua cac dau giao. Nguy hiém nhat ta tinh cho
gido d& ¢ vi tri san vi tai day con c6 thém trong luong bé tong san.

- Vi giao PAL nhip cua gido la 1,2 m do do tai trong Ien hai dau gido tinh nhu tong
tai trong 1én 1 xa go phu véi nhip 1a 1,2 m.

- Tinh ra ta duoc :

N=1,2 x (22 + 350 x1.1 +520+325+1.1x0.06x0.08x780+1.1x0.1x0.14x780)= 1686
(Kg) =1.68 (T

-Theo catalo: kha namg chiu luc ciia mdi dau gido c6 thé chiu 2,5T. Vi vy gido chong
du kha nang chiu lyec.

Tinh todn chon may va phuong tién thi cong chinh

Phan doan, phan dot thi cong

a.Nguyén tac phan doan thi cong;

+ Can ctr vao kha nang cung cép vat tu, thiét bi, thoi han thi cong cong trinh va quan

trong hon cé 1a s6 phan doan t6i thiéu phai dam bao theo bién phap dé ra la khong co
gian doan trong td chirc mdt bang, phai dam bao cho cac t6 dji lam vi¢e lién tuc.
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+ Khdi luong cong lao dong gilta cac phén doan phai bang nhau hodc chénh nhau
khong qua 20%, 1iy cong tac bétong lam chuan.

+ S6 khu vuc cong tac phai phu hop voi nang suat lao dong cua cac t doi chuyén
mon, ddc biét la nang suat do _bétong; khdi luong bétdong mot phan doan phai phu hop

v6i ning suit may (thiét bi d6 béténg). Dong thoi con dam bao mit bang lao dong dé
mat do cong nhan khong qua cao trén mot phan khu.

+ Ranh gi61 gitra cac phan doan phai trung vo1 mach ngung thi cong.

+ Can cr vao két cau cong trinh dé c6 khu vuc pht hop ma khong anh huéng dén chét
luong.

Cin clr vao mat bang cong trinh va khdi luong cong tac bé tong dé chia mat bang thi
cong nhu sau :

To T1-T5:

-Cot, thang b, thang may dugc chia 1am 2 phan doan thi cong d6 bé tong bang bom
- Dam, san: Chia 1am 3 phan doan, d6 bé tong bang bom.

Tir T6-Tang mai:

-Cot, thang, thang may duogc chia lam 2 phan doan thi cong d6 bé téng bang can truc
thap.
- Dam, san: Chia 1am 4 phan doan, d6 bé tong can truc thap
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MAT BANG PHAN KHU DAM SAN TANG T1-T5
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PHAN POAN THI CONG DAM SAN 16,7,8

Khéi luong bé tong thi cong cho 1 tang d6 bang bom: dam, san
Tir bang thong ké ta ¢ tong khoi lugng bé tong cac tang 1- 5:
a Vi = Vs+ V4

+ Xét tang dién hinh ting 1 c6 khéi luong bé tong 16n nhat:

& Vi, = 162.61(m3)

® Chia khoi lwong thi cong thanh 2 phan khu khéi lugng bé tong cho mdi phan khu:
V=162.6/2=81.3(m3).

« Khéi luong bé tong thi cong cho 1 tang d6 bang can truc: dim ,san
Tir bang thong ké ta ¢ tong khoi luong bé tong cac tang 5-7:

4 Vit = Vs+ Vy

+ Xét tang dién hinh tang 6 c6 khdi lugng bé tong:

i Vp, = 162.61(m3)

® Chia khéi lwong thi cong thanh 4 phan khu khéi lugng bé tong cho mdi phan khu:
V=162.61/4=40.65(m3).

Chon may thi cong cong trinh gdm
+ O t6 bom bé tong
+ Xe 6t0 van chuyén bé tong thuong pham

+ May vén chuyén lén cao: Can tryc thip, may van thang.
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+ M4y tron vira xay, trat

+ Dam dui, ddm ban.

Chon may bom bé tong

- Chon may bom bétong ma hiéu SB-95A c6 cac thong sd k¥ thuat sau:

+ Ning suat k¥ thuat: 20 - 30 m3/h.

+ Ning sut thuc té&: 15 m3/h.

+ Kich thudc chat don Dmax: 40 mm.

+ Cong suat dong co: 32,5 kW.

+ Puong kinh dng: 150 mm.

+ Kich thudc may dai - rong - cao: 8 - 1,875 - 2,64 (m).

+ Trong luong may: 6,8 tin
—> Ning suit may trong ca 1am viéc 1a : 15x7= 105 m3>81.3(m3).
= Vay chon 1 may bom BT SB-95A cho 1 phan doan.

Vay thoi gian can dé bom 81.3(m3) 1a:T= V/N =81.3/15=5.42(h)

Chon thoi gian bom 1a 6h

« Xe van chuyén bé tong thuong pham.

- Chon xe van chuyén béténg c6 ma hiéu KAS835, c¢6 cac thong s ki thuat sau:

+ Dung tich thung tron: q = 14,6 m3,

+ Dung tich 1 lan van chuyén: q= 8,0 m3

+ 0O t6 co s6: KABAG.

+ Dung tich thung nuéc: gn = 0,6 m3.

+ D06 cao dd phéi liéu vao: 3,5m

+ Thoi gian d6 bétdng ra: tmin = 10 phut

+ Van téc trung binh: v =30 km/h

+ Kich thudc gidi han dai - rong - cao: 7,38 - 2,5 - 3,4 (m)

- Gia thiét tram tron cach cong trinh 10 km. Ta c6 chu ky lam viéc cua xe:
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Tck = Tnhan + 2.Tchay + Td6 + Tcho
Trong do:

Tnhéan = 10 phut

Td6 = 30 phut

Tcho = 10 phat

Tchay = (10/30).60 = 20 phut
— Tck=10+2.20 + 30 + 10 = 90 phut

60 60
m=T, K —=1. 0 85.— 90 =4 (chuyen)

ck

- Trong 1 ca, 1 xe chay duogc:

vV _8l3

- S8 xe ché bétong can thibtla: N = q 84 =2.54 (chiéc)
tt-M

- Pé dam bao viéc cung cip bétong cho qué trinh thi cong duoc lién tuc, may bom
bétong khong phai cho doi thi ta chon 3 xe 6 t6 dé van chuyén bétong, moi xe chay 4
chuyén.

phéan doan thi cong.

* Nguyén tic phan doan thi cong:

- Can cu vao kha nang cung cép vat tu, thiét bi, thdi han thi cong cong trinh va quan
trong hon cé 1a s6 phan doan t6i thi€u phai dam bao theo bién phdp dé ra 1a khong cod

gian doan trong t6 chirc mat bang, phai ddm bao cho cac t6 doi lam viéc lién tuc.

- Khéi lugng cong lao dong gitra cac phan doan phai bang nhau hodc chénh nhau
khong qua 20%, lay cong tac bétong lam chuan.

- S6 khu vuc cong tac phai phu hop voi nang suit lao dong ctia cac to doi chuyén mon,
dic biét 1a ning suat do bétong; khoi [luong bétong mot phan doan phai phu hop voi
ning suat may (thiét bi d6 bétong). Pong thoi con dam bao mit bang lao dong dé mat
dd cong nhan khong qué cao trén mot phan khu.

- Ranh gidi gitra cac phan doan phai trung v&i mach ngung thi cong.

- Cin ctr vao két ciu cong trinh dé c6 khu vuc phu hop ma khong anh huéng dén chat
luong.

- Can ctr vao mit bang cong trinh va khoi lugng cong tac, chia mit bang thi cong thanh
4 phan doan nhu hinh vé:
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Loai cong tac Khdi luong Don vi

Cot 42,34 m®
Bétong i

Dam, san 36,54 m*

) Cot 6,98 T

Cot thép i

Dam, san 14,72 T

Cot 336 m*
'Van khuon i

Dam, san 1307,788 m*
Xay tuong 217 m?
Trat, son 2236,47 m?
Lat nén 867,44 m?

Chon may thi cong:
# Chon can truc thap:

- Cong trinh co chiéu cao 16n nén dé van chuyén vat tu phuc vu thi céng ta phai sir
dung can tryc thap. Mat khac do khéi luong ’bétong trong cac phan doan khong 16n nén
ta ciing st dung can truc thap dé van chuyén bétong phyc vu cho cong tac db bétong
dam, san, cot, 151, vach. Bétong dugc van chuyén bang can truc, d6 theo phuong phap
thu cong, dé tranh bétong bi phan tang do trat vira tir trong thung chira ta dung éng
mém, dng voi voi dé dan bétong t6i vi tri do.

- Can tryc thap duoc chon phai dap tmg dugc cac yéu cau ki thuét thi cong cong trinh:
thi cong dugc toan by cong trinh, an toan cho ngudi va can truc trong luc thi cong,
kinh t€ nhat.

- Céac thong s6 dé lua chon can truc thap:

- Tai trong can nang: Qyc

- Chiéu cao ning vét: Hyc

- Ban kinh phuc vu 16n nhét: Ryc

* Tinh khoi lugng cau lap trong 1 ca:

- Theo tién do thi cong thi trong ngay lam viéc nang nhit can truc phai van chuyén
bétong cot - 161, van khudén dam san, ¢t thép dam san, bétong dam san cho cac phan
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doan khac nhau, do do can truc thap duogc chon phai co ning suit phu hop véi cac
cong tac dién ra trong cung ngay do.

- Bé tong dam, san: Q1 = 91,35T (36,54m3)

- Cot thép dam, san: Q2 = 14,72T (LAy gia tri

trung binh)
i Tl A ——
. o A . o , = = Ity
- Van khudén dam san: Q3, dién tich van i JE )

khuon can dé thi cong dam san cho mot tang

la 1643m2, lay trung binh thi dién tich van
khuéon mot phan doan 410,75m2. Trong
lwong van khuén ldy trung binh 20 kG/m2 =
Q3 =410,75%20 = 8215 kG = 8,215 T. i
[l ceng tr>nh
- Tong khéi luong cau lap trong mot ca: Q = g
Ql + Q2+ Q3 =091,35+ 14,72 + 8,215 =
114,285(T).

- Stre truc yéu cau doi véi mot l1an cau: Q¢ =
5T, trong lugng bétong va thung chtra véi

dung tich thung chon Vg = 0,8m°.

* Tinh chiéu cao nang ha vat:

HY® = He + Hg + Ho + Hy (M)
Trong do :
Hei: Chiéu cao cta cong trinh; Hg = 35,35m
H.i: Khoang an toan; Hy = 1m
Hc: Chiéu cao ciu kién ciu lép; He =2m
H,: Chiéu cao thiét bi treo budc; Hy= 1,5m
Vay chiéu cao can thiét ciia can truc 13 :
Hyc=3535+1+2+15=239,85(m)

* Tinh tdm v&i clia can truc: Ry
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16500

-X4c dinh khoang cach dén hai diém xa nhdt & cac goc cong trinh:

Rycz\/(B+S)2+(%j2

Trong do:

L = 54,6m: Chiéu dai cta nha.
B = 16,5 m: Bé rong cta nha.

S=r+by+by+a=6+03+12+1,5=9m. Khoang cach tr tim quay cua can truc
dén mép cong trinh.

r = 6m: Khoang cach tir tim can truc td1 cac di€m tya cta can tryuc trén nén.
by = 1,2m: Chiéu rong cia dan gido.
bo = 0,3m: Khoang cach tir gido d€n mép cong trinh.

a = 1,5m: Khoang céach an toan.

54,6\
Vé}’i Ryc 2 \/(Tj +(1615+9)2 =46,1m.
- Ta chon can truc thap co ddi trong trén cao ma hi¢u TOPKIT MD250 “matic” cua
hang Potain.
* Céc thong sb k¥ thuit cua can truc:
- Chiéu cao nang 16n nhat: H s = 59,8 m

- Tam v6i 16n nhat: Ry =50 m
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- Trong luong nang: Qumax= 12 Tén, Qmin=3.5 Tén.
- Van tdc nang: V, = 60 m/phit (1ay trung binh).

- Van tdc quay: Vq=10,7 vong/ phut .

- Van tbc di chuyén xe con: Vg = 58 m/phut .

Tinh ndng lam viéc:

R(m) |214)27 |29 |31 |33 (35 |37 |39 |41 |43 |436 |45 |48

Q) |12 |107|98 |91 (84|79 |74 |69 |65 (61 |6 |6 |6

* Kiém tra ndng suat cua can truc thap:

Ning suét tinh todn cta can tryc chinh 12 ning suat d6 bétong ciia n6 va dugc tinh theo
cong thirc: Ns = 7.Nk.K2.K3 (m3/ca)

Trong do:

- Nk 14 niang suét k¥ thuat d6 bétong cua can truc (m3/h)

- K2 1a hé sb sir dung can truc theo thoi gian. Véi can truc thap K2 =0,85.
- K3 1a hé sb sir dung theo mirc do khoé dd cua két ciu:

K3 =0,8 v6i san sudon

K3 =0,75 véi cot vach

Tinh ning suat k¥ thut cua can truc thap:

Ning suat k¥ thuat d6 bé tong cua can truc tinh theo cong thirc:
Nk = Q.nk.K1

Trong do:

- Q 1a dung tich thung dung vira bétong: Q = 1,0m3.

-K1: Hé s st dung can truc theo st nang khi lam viéc véi ma hang c¢d dinh, léy K1l =
1.

60
n =—

- nk: 1a s6 chu ki d6 bétong trong 1 gio. T

Vi Tek 12 thoi gian 1 chu ki d6 bétong (phut): T ck = T1 + T2
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- T1 1a thoi gian may lam vi¢éc: T1 = Tnang + T ha + T quay
So 36,55 _ g

Tnang= Yo 40 (phut)

(Sn 14 khoang cach tir mit dat dén san mai Sn = 35,35 + 1,2 = 36,55 (m)
T ha = Tnang = 0,91 (phut)

2 0
Ty = 360X°thuay - 3250188 714
T quay = 2. *Vauay She

(phut) (Gia thiét quay 1800).
— T1=0,91+ 1,43 + 0,91 = 3,25 (phut).

- T2 1a thoi gian thi cong thii cong gdm: Thoi gian moc va théo cau, thoi gian trat vira
bétong. Lay T2 = 2 phit.

= Tck =3,25+2=5,25 (phat).
N, =@:ﬂ:ll,43
O (mé)
Vay: Nk=Q .Nk .K1=0,8 x11,43 x1 = 9,144 (m3/ca).
- Ning suét str dung can truc 1a:
Ns =7.Nk .K2 .K3 = 7 x9,144 x0,85 x0,8 = 43,52 (m3/ca).
- Khdi luong twong tng 1a: Q = 43,52 x2,5 = 108,8(T/ca)
Xét véi tang c6 khdi luong 16n nhat

(Thang tai dugc dung dé van chuyén gach, vira, xi mang...phuc vu cho cong tdc hoan
thién.

Van thang dé van chuyén X1 mang, vira xay, trat, gach...
— Vita xdy: V =25% khdi lugng xay cia ting dién hinh cta 1 phan khu
V=0.25x184/10=4.6(m3)=
g1=Vx ' xn=4.6x1800x1.1=9108(KG)=9.1(T)
+Khbi lwong tudng xdy 1 phan khu Vt=184/10=18.4(m3)
—g2=Vix ' xn=18.4x1800x1.1=36432(KG)=36.4(T)

+Khbi lwong lat 1 phan khu VI=1023/8=127(m2)
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—g2=VIxUxxn=127x0.02x2000x1.1=5627(KG)=5.6(T)
— Tai trong cua vira xay, trat, gach xay:
g =9.1+36.4+5.6 = 51.1(T)

Vay chon loai van thang PXG-800-16 c6 cac tinh nang k¥ thuat sau:

Céc thong $6 Pon vi tinh Gia tri
Chiéu cao H m 50
Van tdc nang vat m/s 16
Trong tai 16n nhat Q kG 800
tam voi m +1.3
Chiéu dai san vén tai m 15
Dién ap sur dung \Y 380
Trong luong may kG 18700

— Ning suét thang tai : N = Qxnckxkittxktg

Trong d6:Q=0.8T

kit =1

ktg =0,85

nck : s6 chu ky thuc hién trong 1 ca

nck = 3600x8/tck vdi tck=(2xS/V)+tbdc+tdd=(2x1.5/17)+180+180=360.176
= nck = 3600x8/360.176=80

= N = 0.8x80x0.85=54.4 (T/ca)

Nhu vay: chon 2 mdy: 1 van thing théa man yéu cau vé ning suit.l van thing chd
nguoi.

Chon may tron, may dam dui, dam ban.

* Chon may chon may tron

SVTH: Tran Quang Minh / XD1901D Trang - 205 -



Tru s¢ truong dai hoc giao thong van tai ha noi

Tir bang thong ké khoi luong xdy trét ta co:

— Khdi lugng vira xay & 1 phan khu ting dién hinh:

V=0.25x184/10=4.6 (m3)

— Khbi lwong tudng xay & 1 phan khu tang dién hinh: Vt=184/12=15(m3)

+ Theo ma hi¢u dinh mic AK.21234 (cOng tac trat tuong) ta c6 dinh mirc vat li€u cho
cong tac trat 1a 0.02415: Vvua trat =18.4x0.02415=0.444(m3)

+ Theo ma hi¢u dinh mirc AE.22213 (cOng tac xay tuong) ta cd dinh mirc vat li¢u cho
cong tac trat 14 0.3248:  Vvira xay = 15x0.3248=4.87(m3)

— Ning sudt yéu cau : V=V1+V2 =0.44+4.87=5.31(m3)

* Chon loai may tron vira SB — 133 c6 céac thong ) k¥ thuat sau :

Céc thong ) bon vi Gia tri

Dung tich hinh hoc | 100

Dung tich xuat liéu | 80

Téc d6 quay Vong/phut 550

Cong suat dong co kW 4,0

Chiéu dai , rong ,cao m 1.12x0.66x1.0
Trong lugng T 0.18

+Tinh ning suat mdy tron vita theo cong thirc:

N =VsxxkxIxnckxktg.

Trong d6: Vsx =0.6xVhh =0.6x100 = 60 (I)

kxI = 0,85 hé s6 xuat liéu , khi tron vira 1ay kxl=0.85

nck: sb mé tron thuc hién trong 1 gid : nck=3600/tck.

C6 tck= tdd vao+ ttron+ tdd ra= 15 + 120 + 10=145 (s) = nck = 25(s)

ktg= 0.8 hé s6 sir dung thoi gian
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Vay N = 0.06x0.85x25x0.8 =1.02(m3/h)

= 1 ca may tron dugc N =6x1.02 =6.08 (m3 vira/ca)

Vay chon 1 may tron vira SB —133 dam bao ning suat yéu cau.

* Chon may chon may dam dui cho dam, san T1-T5:xét cho 1 phan khu
— Khdi lugng BT trong dam,san ¢ tAng 16n nhat co gid tri
V=162.6/2=81.3(m3/ca)

Chon may dam dui loai U50 c6 cac thong s ki thuat sau:

Cac thong ) bon vi Gia tri
Thoi gian ¢dm BT S 30
Ban kinh tac dung cm 30-40
Chiéu sau 16p dam cm 20-30
Ning suat M3/h 3,15

— Ning suat dam duoc xéc dinh theo cong thic:
N=2xkxr02xAx3600/(t1+t2)

Trong do:

r0: Ban kinh anh hudng cua dam l1ay 0.3(m)

A: Chiéu day 16p BT can dam 0.25(m)

t1: Thoi gian dam BT = t1=30(s)

t2: Thoi gian di chuyén dam tir vi tri ndy sang vi tri khac 1y t2=6(s)
k: Hé s6 hitu ich 1dy k= 0.7
Vay:N=2x0.7x0.32x0.25x3600/(30+6) = 3.15 (m3/h)
—Nang suét ciia mot ca lam viée:

N = 7x3.15x0.85 = 21.42(m3/ca) = chon 4 cai .

N =85.04 >81.3 (m3/ca). Vay chon dam dui théa man.
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* Chon may chon may ¢im ban cho dam san tang T1-T5
Dién tich cia ddm bé tong can dim trong 1 ca 16n nhét la:
S =869/2=434.5 m2/ca
Ta chon may dam ban U7 c6 céac thong s6 k¥ thuat sau:
+Thoi gian dam bé téng: 50(s)
+Ban kinh tac dung: 20 + 30 (cm).
+Chiéu sau 16p dam: 10 + 30 (cm)
+Ning suat: 25 (m2/h)
Theo bang céc thong sb ky thuat cia dam U7 ta c6 ning suat cia dam 1a 25(m2/h)
Néu ta 1y k=0.8 thi ning suit may dam la:
N=0.8x25x7=160(m2/ca)
Chon 3 may dam ban U7 c6 ning suat 25 (m2/h).
N=3x0.8x25x7=480(m2/ca)> 434.5(m2/ca).
Thuyét minh tém tit bién phap k¥ thuat thi cong phan than
a, Bién phap k¥ thuét thi cong phén thin
* Thi cong cong tac hoan thién cong trinh phai tudn thu theo quy dinh tiéu chuan k¥
thuat hién han can dam bao nhitng quy dinh vé an toan lao dong phong chay chita chay
trong qua trinh thi cong, truéc khi hoan thién timg phan hay toan bd cong trinh ta thuc
hién cac cong tac co ban sau day:
+ Lap cac khudn ctra phai chén gach v&, vira nhét day vao khe giita khuon cira va
tuong.
+ Thi cong cac 16p chéng thdm ctia mai va khu nha vé sinh dam bao khong thim
nudce, khong thoat mui hoi qua khe chén va 16 thu nudc.
+ Lap dit lan can va thi cong cac 16p chdng thim khu vuc ban cong phai dam bao an
toan khong ngam dot
+ Lap dit cac hé thdng cip thoat nude phai dam bao an toan khong do ri
+ Lap dat cac hé thong mang ddy din ngdm cua cong tac dién va cac thiét bi chon

ngam khac phai tuyét d6i dam bao an toan khong do dién ra tudng
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+Vat liéu va san pham st dung trong cong tac hoan thién tudn theo yéu cau tiéu

chuén quy pham chi din riéng cua thiét ké quy dinh .

a. Cong tac trat
- Truée khi trat bé mit két cAu duge cao rira sach hét bui ban, duc téy hét phz‘in g6 gé
dé ting do phang cho mit trat .

* Trat twong, cdt, dam: Trude khi trat phai phun nudc sach dé ting thém d6 am cho
vita gan két va dugc trat tir trén cao xudng thap, do day 16p trat tir 1 + 2 cm duoc trat
1am 2 14n, lan 1 dap vita ldy mat phang tuwong 14 2 ddp vira 1dy mit phiang nhn, trude
khi trat phai dung thuée dai kiém tra va can phing
- Dung thudce dai can dan xen 14n nhau khi d c¢6 d6 phang twong ddi dung ban xoa gb
xoa nhin mat. Cac lan trat két tiép phai ding nudc va choi dot danh nhan bé bé mat
tiép giap giita hai 1an trat.

*Trat tran: Tran nha duoc vé sinh sach s& va dugc trat 1 16p mong xi mang nguyén
chat dé tang thém d6 bam dinh cua vita v6i tran nha , trin duogc trat phang va ciing
dugc can bang thude dai nhu trat véi tudng.

b. Cong tac op lat: ép tuong nhflm muc dich: 6p bao V¢, op trang tri, 6p vé sinh,
thuong op chan tuong, 6p bé mat, 6p cot .... Trude khi 6p dién tich bé mat phai dugc
1am sach s& phang nhin va duoc trat phing truoc dé ting do bam dinh cua gach op voi
tuong dung xi mang nguyén chat trat -mong trén bé mat can Op sau d6 méi quét 1p xi
mang nguyén chat 1én sau vién gach 6 op dé ting do bam dinh cta gach véi tuong ( gach

Op phai dugc ngdm qua nudc) gach Op phai phang nhan khong cong vénh, khong sut
v khi 6p xong phai dung thudc mét kiém tra do phang cia gach va sau d6 dung dé

xbp lau sach bé mit gach dé trang xi mang kho hong bé mit gach, gach ép duoc op tir
trén xubng dudi chan tuong.
+ Lat nén ciing duoc 1am trinh ty nhu &p tudng.
+ Phao chi duoc dap sau khi da trat tuong xong (dap bang vira B75)

c. Cong tac lang mai: Khi thi cong cong tic lang mai bé mit 16p lang phai duoc lam
vé sinh sach s&, bé mat lang khong qua gd ghé vira lang mai 1a vira xi ming + cat vang
B75, trudc khi lang vita ta phai hio nudc xi mang nguyén chat pha loang dugc xoa 1én
bé mit mai nhiéu lan sao cho nudc xi mang nay ngam vao cac mach vét nut, sau 30

phut 16p xi mang lodng nay da dugc lap kin vét niit san (néu c6) va da duoc dong chat
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ta tién hanh d6 vita lang xi mang cét 1én trén dai déu dung thiroc can phang bé mit can
lang 14y d6 ddc vé phia thu nuée va 1y ban xoa gd xoa phing 16p lang.

- Sau khi lang xong 30 phut ta ldy rom hodc bao tai wdt phu 1én bé mit dién tich lang
dé dam bao d6 Am cho dién tich lang tranh hién tuong nat chan chim do luong nude

bdc hoi nhanh do thoi tiét.
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CHUONG 8. TO CHUC THI CONG
10.1. Lap tong tién dd thi cong cong trinh

10.1.1. Céc can cir lap tién do thi cong

(dua vao bang thong ké di thdng ké khéi luong cac cong tac & trén)

10.1.2. Tinh toan, thong ké cac khdi lugng cong tac chinh

* phin ngim:

- chuén bi mat béng

- thi cong ép coc

- dao dat bang may

- dao dét thu cong

- phé dau coc

- bé tong 16t dai, giang méng

- ¢t thép dai, giang, c6 méng

- van khuon dai, gang, c6 mong

- bé tong dai, giang, c6 mong ( bao dudng)
- lap dat

- Xxay tuong mong

- bé tong nén

*phan than:

- cbt thép cot

- thao, 1ap van khuon cot

- bé tong cot (bao dudng)

- thao 1ap van khudn dam, san, cau thang
- cbt thép dam, san, cau thang

- bé tong dam, san, cu thang (bao dudng)

- xAy tudng , trat trong , ba trong , son trong , 1t nén , 1ap ctra . lap thiét b

*phan hoan thién:

- trdt ngoai toan bo

- ba ngoai

- son ngoai

- thu don v¢é sinh cong trudong

10.1.3. Xac dinh nhu cau ngdy cong, nhu cu ca may, xac dinh thoi gian thi cong
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Kheéil-Tngc«ng viOc vy ®mh mgc
STT|§mh mec [Néi dung cng vice §-n vH IKThr?‘lq §-nvb S h mac Nhu cqu n;ééi (Sgetli)’e ms,éy ca/ﬁzuy Tj;‘_gé?é T?féf;?n
Cam,y [Nh@én c«ng| Cam,y |Lao®ng
1 2 3 4.00 6 7.00 8.00 9.00 10.00 11 12 14 15 16 17
A.Thic«ng phCn ngCm

1 ChuEnh bbPmAEb»ng C«ng 6 1 6 5
2 AC.25223 |C«ngt, c thi c«ng Ep cac m 6624.00 100m/ca 3.05 15.35 202.03 | 1016.78 10 2 2 2 20 42
3 |AB.25112 |C«ngt c®O @R =m.y m3 | 907.00 | C«ng/100m3 | 0.37 6.11 3.37 55.42 10 1 1 1 10 5
4 |AB.11432 |C«ngt, c ®o @R = thii c«ng m3 492.00 C«ng/m3 0.77 378.84 15 3 1 45 9
5 |AA.22310 |C«ngt,cph, ®Qcic m3 16.56 C«ng/m3 0.35 0.72 5.80 11.92 5 1 1 1 5 2
8 AF.81122 |Ghip v, n khu«n b? t«ng l&t m2 97.63 C«ng/100m2 22.27 21.74 10 3 1 30 1
6 |AF.11121 |8aeb? t«ng |&t mang, gi»ng,thi c«ng m3 48.82 C«ng/m3 0.10 1.18 4.64 57.61 15 2 1 1 30 2
7 |AF.61120 |8 Acét thEp & gi»ng, caemang T 21.00 C«ng/T 8.34 175.14 10 3 1 30 9
8 |AF.81122 |Ghfp v, n khu«n @i, gi»ng m2 | 634.70 | C«ng/100m2 22.27 14135 | 10 3 1 30 5
9 [AF.31123 |§é&h? t«ng @, gi»ng m3 317.00 Ca/m3 0.03 121 10.46 383.57 15 2 1 2 30 2

Bfo d- 1 ng b? t«ng dui, gi»ng 5 1 5 3
10 |AF81122 (Th, o v, n khu«n ®&i, gi»ng m2 634.70 | C«ng/100m2 7.24 45.95 10 2 1 20 3
11 |AE.22217 |X@ t-éng mang m3 76.47 C«ng/m3 0.04 1.92 275 | 14682 | 10 3 1 30 5
12 |AF.82111 |GhEp v, n khu«n caemang m2 141.00 | C«ng/100m2 24.60 34.69 10 2 1 20 2
13 |AF.32234 |§ab? t«ng caeméng m3 10.58 Ca/m3 0.03 3.04 0.35 29.69 15 1 1 15 1
14 |AF.82111 [Th, o v, n khu«n ceemang m2 141.00 C«ng/100m2 8.07 11.38 5 2 1 10 2
15 [AB.21112 |[D&p @& @&h cét -0.45m b»ng m,y @0 m3 956.00 | C«ng/100m3 0.04 0.65 0.37 6.21 10 1 1 1 10 1
16 |AB.13411 [P&pc, t nh & cét -0.1m m3 187.50 C«ng/m3 0.45 84.38 15 2 1 30 3
17 |AF.11332 |B? t«ng nQh thii c«ng m3 96.97 C«ng/m3 0.10 1.58 9.21 153.21 20 2 2 1 40 4
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B.Thic«ng th®@n

TGgl
14 |AF.61431 |Cengt, c ®ECat thep cét T | 443 Cang/T 8.48 3757 | 10 | 3 1 30 2
15 |AF.82111 |Cengt,c 13 ghBp v, n khu«n cét m2 | 35800 | C«ng/200m2 24.60 88.07 10 2 1 20 5
16 |AF.32243 |C«ngt, c @aeh? twng cét m3 37.63 Calm3 0.03 333 124 | 12531 10 2 1 20 2
17 Bfo d- i ng b? t«ng cét m3 C«ng 5 1 5 3
18 |AF.82111 |C«ngt, cth, ov, nkhu«n cét m2 | 35800 | C«ng/200m2 8.07 28.89 10 2 1 20 2
19 |AF.82311 |C«ngt, c ghEp v, n khu«n dGn gn m2 | 1457.00 | Ce«ng/200m2 24.37 355.07 15 2 1 30 12
20 |AF.61721 |C«ngt, c ®Ecet thEp dn gn T 14.10 Cang/T 10.91 15383 | 10 2 1 20 8
21 |AF.22313 |C«ngt, c Raeb? teng dGm gn m3 | 156.00 Cam3 0.04 2.56 6.24 | 399.36 | 15 2 2 30 2
22 Bfo d-ing b? t«ng d@n N m3 C«ng 5 1 5 3
23 |AF.82311 |C«ngt, cth ov,nkhu«n dGnsn m2 | 1457.00 | C«ng/100m2 8.12 118.31 10 2 1 20 6
24 |AE.22214 | X t-éng+ 13 khu«n cda m3 | 184.00 C«ng/m3 0.04 192 6.62 | 35328 | 10 3 1 30 12
25 L3 @ n-i ¢, thiG bbvOsinh Cung 5 2 1 10 5
26 |AK.82631 [Tr, t trong nhy m2 | 260200 | C«gm2 | 0.00 020 | 781 | 52040 | 10 | 3 1 30 18
27 |AK.82631 |Bftrong nhy m2 | 260200 | C«ng/m2 0.30 78060 | 10 3 1 30 27
28 |AK.84711 |Snt-éng trong nht m2 | 260200 | C«ng/m2 0.04 109.28 5 3 1 15 8
29 |AK.51250 |L,tnOn m2 | 102300 | C«ng/m2 0.15 15345 | 10 2 1 20 8
30 |AH.32111 (L3 coa m2 | 564.00 C«ng/m2 0.25 141.00 5 2 10 15
3l L3 ®EthiQ bp Cang 5 2 10 10
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ThgT2-T4
32 |AF.61431 |C«ngt, c ®Ecet thEp cét T 401 Cang/T 8.48 34.01 10 3 1 30 2
33 |AF.82111 |C«ngt,c 13 ghBp v, n khu«n cét m2 | 324.00 | C«ng/200m2 24.60 79.70 10 2 1 20 4
34 |AF.32243 |C«ngt, ¢ @aeb? tng cét m3 | 3401 Cam3 0.03 3.33 112 | 11325 | 10 2 1 20 2
35 Bflo d-ing b? t«ng cét m3 C«ng 5 1 5 3
36 |AF.82111 |C«ngt,cth, ov,nkhu«n cét m2 | 324.00 | C«ng/200m2 8.07 26.15 10 2 1 20 2
37 |AF.82311 |C«ngt,cghBpv, n khu«n d@n sn m2 | 1457.00 | C«ng/200m2 24.37 385.07 | 15 2 1 30 12
38 |AF.61721 |C«ngt, c ®Ecet thEp dGn gn T 14.10 C«ng/T 10.91 15383 | 10 2 1 20 8
40 |AF.22313 [C«ngt, c ®eb? teng dGn g m3 | 156.00 Cam3 0.04 2.56 6.24 | 399.36 | 15 2 2 30 2
41 Bfio d-ing b? t«ng d@n sun m3 C«ng 5 1 5 3
42 |AF.82311 [C«ngt,cth, ov,nkhu«n dGnsn m2 | 1457.00 | C«ng/200m2 8.12 11831 | 10 2 1 20 6
43 |AE.22214 |X@ t-éng+ I3 khu«n coa m3 | 166.00 C«ng/m3 0.04 1.92 31872 | 10 3 1 30 11
44 L3 @G n-i ¢, thi@ bbvOsinh Cang 5 1 10 5
45 |AK.82631 |Tr,ttrong nhyt m2 | 225400 | C«ng/m2 0.00 0.20 45080 | 10 3 1 30 16
46 |AK.82631 (B trong nhu m2 | 2254.00 | C«ng/m2 0.30 67620 | 10 3 1 30 23
47 |AK.84711 |Snt-éng trong nhit m2 | 225400 | C«ng/m2 0.04 94.67 5 3 1 15 7
48 |AK.51250 |L,tn(n m2 | 102300 | C«ng/m2 0.15 15345 | 10 1 20 8
49 |AH.32111 |L% cBa m2 510.00 Ceng/m?2 0.25 12750 5 2 10 13
50 L3 @EthiQ bp Cang 5 2 10 6

SVTH: Tran Quang Minh / XD1901D

Trang - 215 -




Tru s¢ truong dai hoc giao thong van tai ha noi

TQhgT5-T7
51 |AF.61431 |Cengt,c @Ecet thep cét T | 287 Cang/T 8.48 2434 | 10 | 3 1 30 1
52 |AF.82111 [C«ngt, c I3 ghBp v, nkhu«n cét m2 | 259.00 | C«ng/200m2 24.60 63.71 10 2 1 20 4
53 |AF.32243 [Cungt, ¢ ®aeb? tng cét m3 | 24.36 Cam3 0.03 333 0.80 81.12 10 2 1 20 2
54 Bfo d-ing b? t«ng cét m3 C«ng 5 1 3
55 |AF.82111 [C«ngt, cth oV, nkhu«n cét m2 | 259.00 | C«ng/200m2 8.07 20.90 10 2 1 20 2
56 |AF.82311 |[Cengt,cghBpv, nkhu«n d@nsin m2 | 1457.00 | Cang/200m2 24.37 35607 | 15 | 2 1 30 12
57 |AF61721 |Cangt,c ®Ecét thEp dGn g T | 1410 Cang/T 10,91 15383 | 10 | 2 1 20 8
58 |AF.22313 [C«ngt, ¢ @aeb? t«ng dGn sn m3 | 156.00 Cam3 0.04 2.56 6.24 | 39936 | 15 2 2 30 2
59 Bfo d-ing b? t«ng dGn gn m3 C«ng 5 1 5 3
60 |AF.82311 [C«ngt,cth ov, nkhu«n dGnsin m2 | 1457.00 | C«ng/200m2 8.12 11831 | 10 2 1 20 6
61 |AE.22214 |XG t-éngt 13 khu«n coa m3 | 166.00 C«ng/m3 0.04 192 31872 | 10 3 1 30 11
62 L3p @ n-ic, thiQ bbvGsinh Cung 5 2 1 10 5
63 |AK.82631 (Tr,ttrong nhy m2 | 225400 | C«ng/m2 0.00 0.20 45080 | 10 3 1 30 16
64 |AK.82631 |Bftrong nhy m2 | 225400 | Cang/m2 0.30 676.20 | 10 3 1 30 23
65 |AK.84711 [Snt-éng trong nhyu m2 | 2254.00 | C«ng/m2 0.04 94.67 5 3 1 15 7
66 |AK.51250 [L,tnn m2 | 102300 | C«ng/m2 0.15 15345 | 10 2 1 20 8
67 |AH.32111 |L3%p cGa m2 | 510.00 Ce«ng/m2 0.25 12750 5 2 10 13
68 L3p @FthiQ bb Cang 5 2 10 6
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TQhg8
69 |AF.61431 |C«ngt, c ®Ecet thip cét T 245 CenglT 8.48 20.78 10 3 1 30 1
70 |AF.82111 |Cengt, c13p ghEp v, n khuen cét m2 | 22200 | C«ng/L00m2 24.60 5461 | 10 | 2 1 20 3
71 |AF.32243 |C«ngt, c @eeb? tang cét m3 | 20.88 Calm3 0.03 333 069 | 6953 | 10 2 1 20 2
72 Bfio d-1ng b? teng cét m3 C«ng 5 1 5 3
73 |AF.82111 |C«ngt, cth oV, nkhu«n cét m2 | 222.00 | C«ng/200m2 8.07 17.92 10 2 1 20 1
74 |AF.82311 |Cangt, ¢ ghEp v, n khucn dgn sin m2 | 1136.00 | C«ng/100m2 24.37 21684 | 15 | 2 1 30 10
75 |AF.61721 |Cengt ¢ @Fcet thEp dQn sn T | 109 Cang/T 1091 12947 | 10 | 2 1 20 6
76 |AF.22313 |C«ngt, c @b t«ng dQn g m3 93.30 Caim3 0.04 2.56 373 | 23885 15 2 2 30 2
7 Bfo d-ing b? t«ng dGn gn m3 C«ng 5 1 5 3
78 |AF.82311 |C«ngt,cth,ov,nkhundgngn m2 | 1136.00 | C«ng/100m2 8.12 924 | 10 2 1 20 5
79 |AE.22214 |X@ t-éng+ 13 khu«n cda m3 | 11000 | C«ng/m3 0.04 1.92 21120 | 10 3 1 30 8
80 L3p @Cn n-i ¢, thiQ bbvOsinh Cung 5 2 1 10 5
81 [AK.82631 Tr,ttrong nhy m2 | 1684.00 | C«ng/m2 0.00 0.20 336.80 | 10 3 1 30 12
82 |AK.82631 (Bftrong nhy m2 | 1684.00 | C«ng/m2 0.30 50520 | 10 3 1 30 17
83 [AK.84711 |Snt-éng trong nhy m2 | 1684.00 [ C«ng/m2 0.04 70.73 5 3 1 15 5
84 |AK.51250 [L,tn(n m2 | 787.00 C«ng/m?2 0.15 118.05 10 2 1 20 6
85 [AH.32111 (L% coa m2 | 33400 | C«ng/m2 0.25 83.50 5 2 10 9
86 L3 @EthiQ bp Cang 5 2 10 6
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TChgtum
87 |AF.61431 |C«ngt, c ®Ecet thEp cét T 0.54 Cang/T 8.48 455 | 10 10 1
88 |AF.82111 |C«ngt,c I3 ghEpv, nkhuen cét m2 | 4860 | C«ng/200m2 24,60 1196 | 10 10 2
89 [AF.32243 |C«ngt, c @aeb? tung cét m3 4.56 Calm3 0.03 3R 015 | 1519 10 10 1
0 Bfio d-1ng b? t«ng cét m3 Cung 5 5 3
91 [AF.82111 |C«ngt, cth ov, nkhu«n cét m2 4860 | C«ng/100m2 8.07 3.92 5 5 1
92 |AF.82311 |Cengt,cghBp v, nkhu«n dn gn m2 | 244.00 | C«ng/200m2 24.37 5046 | 15 30 2
93 [AF.61721 |C«ngt, c @Ecét thEp dgn sn T 1.40 Cang/T 1091 1527 | 10 10 2
94 [AF.22313 |C«ngt, c ®aeb? teng dQm sn m3 15.50 Calm3 0.04 2.56 0.62 39.68 10 10 1
95 Bfo d-1ng b? t«ng dGn sun m3 C«ng 5 5 3
96 [AF.82311 |C«ngt,cth, oV, nkhu«nd@nsin m2 | 244.00 | C«ng/200m2 8.12 19.81 10 10 2
97 [AE.22214 |X@ t-éng+ I3 khun coa m3 48.00 C«ng/m3 0.04 192 92.16 10 20 5
98 L3 @G n-i c, thi@ bbvOsinh Cung 5 5 1
99 [AK.82631 |Tr,ttrong nhu m2 | 439.00 C«ng/m2 0.00 0.20 87.80 10 20 5
100 |AK.82631 |Bf trong nhu m2 | 439.00 C«ng/m2 0.30 131.70 10 20 7
101 |AK.84711 |Snt-éng trong nhy m2 | 439.00 Ceng/m2 0.04 18.44 5 10 2
102 |AK 51250 |L,tn(n m2 | 9180 C«ng/m2 0.15 13.77 10 10 2
103 |AH.32111 (L% cOa m2 93.00 C«ng/m2 0.25 23.25 5 10 3
104 L3p @EthiQ bb Cang 5 10 2
177 L,ngm,i m2 | 103500 | C«ng/m2 0.07 70.38 10 30 3
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C.Hopun thiln
178 |AK.21124 |Tr,t ngoyi topn bé m2 | 1175.00 0.26 30550 | 10 3 1 30 20
179 BY ngopi topn bé m2 | 1175.00 0.15 17625 | 10 | 3 1 30 13
180 S-n ngoyi topn bé m2 | 1175.00 0.04 49.35 5 3 1 15 8
181 Thu dan vOsinh c«ng tr- éng 10 2 1 20 7
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10.1.4. Lap tién dd thi cong cong trinh (thé hién qua bin bé AI)
-c6 3 phuong phap lap tién do: so d6 ngang, so dd xién , so d6 mang (& day ta chon lap
tién d6 thi cong theo so dd ngang)
-Két qua tién do-Tong sb ngdy thi cong cong trinh:577 ngay
-Nhan cong 16n nhit trong ngay:130 NC
-Nhan cong trung binh:48 NC

Thiét ké tong mit bang thi cong cong trinh.
a, Nguyén tic thiét ké tong mit bang xay dung (TMBXD).

TMB phai dugc thiét ké sao cho cac cong trinh tam phuc vu tt nhat cho san xuét 1a doi
song con ngudi trén cong trudng, khon lam can trd hodc anh hudng dén cong nghé, dén
chat lugng, thoi gian xay dung, an toan lao dong va vé sinh méi trudng.

Phai thiét ké sao cho s6 luong cong trinh tam 1a it nhat, gia thanh xay dung 1a nhé nhat,
kha nang khai thac va st dung nhi€u nhat, kha nang tai st dung, thanh 1i hodc thu hoi la
nhiéu nhat.

Khi thiét ké TMB phai dat trong mdi quan h¢ voi sy d6 thi hoa, cong nghiép hoa cua dia
phuong. Tir d6 c6 cach nhin téng quat vé viéc xdy dung, s dung cac cong trinh tam
trong mot thoi gian dai, trudce, trong va sau thoi gian xay dung cong trinh.

Thiét ké TMB phai tuan theo cac huong dan cac quy chuan, tiéu chuan vé thiét ké ki
thuat, cac quy dinh vé ATLD, phong chong chay nd va vé sinh méi truong.

Ul tién cong viée co ti trong 16m vé khdi lwong cong viée va gia tri quy ra tién.

Cong trudng 13 noi dé san xudt vi vAy moi co s¢ vat chat ciing nhu cong trinh tam phai
duogc uu tién cho san xudt. Nuu gap céac diéu kién bat loi vé hudng gié hay ATLD thi
dung cac bi¢n phap ki thuat thay vi né tranh.

Ung dung tin hoc, cac thanh tu khoa hoc ki thuat trong thiét ké téng mat bﬁng.

b, .Noi dung thiét ké tong mit bing xiy dung.

Viéc thiét ké TMB tuy theo ting cong trinh cu thé va phu thudc va timg giai doan thi
cong. Trong do6 an, em tién hanh thiét k¢ TMBXD phan than cua cong trinh nha cao tang.
Noi dung thiét ké tong quat TMBXD phan than bao gom céac cong viéc sau:

Xac dinh vi tri ctia cong trinh dugce quy hoach trén khu dat duoc cip dé xay dung.

B4 tri can truc, may moc, thiét bi xay dung.
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Thiét ké hé thong giao thong phuc vu cong truong.
Thiét ké cac kho bai vat liéu, ciu kién thi cong.

Thiét ké co s& cung cap nguyén vit lidu xay dung.
Thiét ké cac xudng san xuit va phu trg

Thiét ké nha tam trén cong truong.

Thiét ké mang ludi cp - thoat nudc cong trudng.
Thiét ké mang ludi cap dién.

Thiét ké hé théng an toan, bao v¢, v¢€ sinh moi truong.
¢, Xac dinh cac thong sb ciia tong mit bing.

S6 lugng can bd cong nhéan vién trén cong trudng.

S6 cong nhan xay dung co ban truc tiép thi cong.
Theo biéu d6 nhén lyc, s6 nguoi 1am viée tryc tiép trung binh trén cong trudng:

27610

A=Ap= S _ = =48 cong nhan

S
T
S6 cong nhan 1am viée ¢ cac xudng phuy tro
B = K%.A =0,25. Ay = 12¢c6ng nhan
(Cong trinh x4y dung trong thanh phd nén K% = 25% = 0,25)
Sb can bo k¥ thuat.
C = 6%.(A+B) = 4nguoi
S6 can bd nhan vién hanh chinh
D =5%. (A+B+C) = 4nguoi
Sb nhan vién phuc vu (y té, an trua)
E = S%. (A+B+C+D) = 6%.((A+B+C+D) = 5 nguoi

(Cong truong quy mo trung binh, S% = 6%)
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Téng s can bo cong nhan vién cong trudng (2% dau dm, 4% xin nghi phép):

G = 1,06. (A+B+C+D+E) = 86nguoi
d).Dién tich kho bai va lan trai.
- Kho X1 mang (Kho kin)
Cin ctr vao bién phap thi cong cong trinh, em chon giai phap mua Bé tong thuong pham
tur tram tron cua Cong ty BT1. Tat ca khoi lugng Bé tong cac két cau nhu cot, dam, san
cua tat ca cac tang déu do bang can truc va bé tong dugc cung cap lién tuc phuc vu cho
cong tac do bé tong dugc tién hanh ding tién do. Do vay trén cong truong co6 theé han ché

kho bai, tram tron.

Dua vao cong viéc dugc 1ap o tién do thi cong thi cac ngay thi cong can dén Xi ming 1a
cac ngay xay tuong (hodc co ca 1at nén, trat - tuy theo tién do).

Do vay viéc tinh dlen tich kho Xi mang dya vao cac ngay xay tuong. Khdi lugng xay 1a 1
ngay Vi = 15m?® ( khdi luong x4y tuong tang 1 16n nhit)

Theo dinh mirc dy toan 1776/2007 (ma hiéu AE.22214) ta c¢6 khéi luong vita xay 1a:
Vi = 15% 0,31 = 4.65m°

Theo Pinh muc cap phdi vira ta ¢6 lwong Xi mang (PC30) can du trir di mot dot xay
tuong la: Qg = 4,65 x 0,2=0,93T

Thoit gian thi cong 1a T= 12ngay

Vay khdi lugng can thiét 1a: 0,93x20= 11,2 T. xi mang dugc cép 1 1an va mdi lan dy trix
trong 12ngay.

Vay khéi lwong can du trit xi mdng 6 kholaD=112T

Quat 11,2 2
= _ 552
Dinax 13—

Tinh dién tich kho: F = a
o=1,4-1,6: Kho kin
F: Dién tich kho

Qqt: Luong xi mang du trir

Dumax: Dinh mirc sap xép vat liéu = 1,3T/m?* (Xi ming dong bao).

-Kho thép (kho h¢).
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Luong thép trén cong truong du trir dé gia cong va Ilép dat cho cac két cdu bao gdm:
mong, dam, san, cot. Trong d6 khoi lugng thép 16n nhat dung dé thi cong mong la 21.35T
thoi gian thi cong thép mong 1a 9 ngay. Vay luong thép can du trit cho tang 1 1a: Qg
=21.35T

Dinh muc cat chira thép tron dang thanh: Dyay = 4 T/ m?

Tinh dién tich kho:
Qqt 21. 35
= = =5.33
F Dmax 4 (m )

Pé thuén tién cho viée sap xép vi chiéu dai cta thép thanh ta chon kho thép phai ¢ chiéu
dai du 16n dé dat thép cay

F = 4x15 = 60 (m?)
-Kho chtra cbt pha + Van khuon (Kho ho).

Luong van khuon st dung lon nhat 13 trong cac ngay gia cong lap dung van khuon dam
san S = 1457m?. Van khuén céu kién bao gom cac tam van khuon thép (cac tAm mat va
goc), cac cdy chong thép va da ngang, da doc bang gd. Theo ma hiéu dinh muc ta c6 khoi
luong:

Thép tam: S$.51,81/100 = 755(kG) = 0.8T.
Thép hinh: S .48,84/100 = 712(kG) = 0,8T.
Gd 1am thanh da: S. 0,4961/100 = 71m°.

Theo dinh murc cét chira vat liéu:

Thép tAm: 4-45T/m?

Thép hinh: 0,8-1,2 T/m?

G4 lam thanh da: 1,2 - 1,8 m*/m?
Dién tich kho:

Chon kho chira Van khuén c6 dién tich: F = 50(m?)
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-Dién tich bai chtra cat (L0 thién).

Bii cat thiét ké phuc vu viéc xdy tuong.

Téng khdi xay 1 tng 1a 184m?, thuc hién trong 12ngay.

Khéi lwong x4y 1 ngay 1a: 184/12= 15m°

Theo dinh murc ta ¢6 khdi luong cat xay: 0,3248 .15 = 4.87 m°.
Gia str luong cat can duy trit cho cong tac xay tuong trong 3 ngdy:
4.87 .3=14.6m

Dinh mtc cét chira (d4nh dong bang thi cong): 2m*/m? mat bang.
Dién tich bii: F = 14.6/2= 7.3m’

Chon dién tich bai cat: F =8 mz, do déng hinh tron duong kinh D = 2,0m; Chiéu cao d6
cath=1,5m.

Dién tich bai chira dé soi1 (Lo thién).

Chon dién tich bai chira da soi: F =6 mz, do déng hinh tron duong kinh D = 1,5m,; Chiéu
cao do cath=1,5m.

Di¢n tich bai chira gach (16 thién).
Téng khéi xdy 1 tang 1a 184m?, thuc hién trong 12ngay.
Khéi lwong xay 1 ngay 1a: 184/12= 15m°

Theo dinh mirc du toan XDCB 1776/2007 (ma hiéu AE.22224) ta c6 khdi luong gach la:
550" x 15 = 8250(vién/ ngay)

Gia sir lwong gach can du trit dé xdy tudng trong 4 ngay: 4 x 8250= 33000 v

Dinh muc xép: Dimax = 700v/ m?

Dién tich: F=1,2x 33990 =47 m?
700

Chon F = 50 mz, bd tri thanh 2 bai xung quanh van thang chd vat li¢u dé thuan tién cho
vi€c van chuyén lén cac tang nha.

f, Lan trai.
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Duya vao s6 nguoi ¢ cong truong va dién tich ti€u chuan cho céac loai nha tam, ta xac dinh
dugc dién tich cua cac loai nha tam theo cong thurc sau:

Si=N; .[S]i.
Trong do: N;:SH nguoi st dung loai cong trinh tam 1.

[S]i:Dién tich ti€u chuén, loai cong trinh tam i, tra bang 5.1-tra trang 110,sach Tong
mat bang xay dung-Trinh Qudc Thang.

Nha nghi trua cho cong nhan:
Tiéu chuin: [S]= 1,5 m%/nguoi.
S6 nguoi nghi trua tai cong truong N= 30%.G=30%.86= 26nguoi.
S; =26x1,5 =39 m’.
Chon S1 = 60 m’
Nha lam viéc cho cén bd va Phong hop
Tiéu chuin: [S]= 4 m*/ngudi.
S, = 4x4 =16 m*,
Chon 36m2
Tiéu chuin: [S]= 0,04 m*/nguoi.
S, = 86x0,04 = 4m’”.
Nha tim: 3 nha tim véi dién tich 20 m*/phong.
Nha vé sinh: Tuong tu nha tim, 3 phong v&i 20 m?/phong.
Nha dé Xe danh cho Can Bo : 32 m?
Nha & can B6 : 40 m’
Nha dé xe tam : 12m?
g.Tinh toan cip nuwéc:
Nudc ding cho cac nhu cau trén cong truong bao gom:

Nudc phuc vu cho san xuat
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Nudc phuc vy cho sinh hoat & hién truong.

Nudc ctru hoa.

Nudc phuc vu cho san Xuat:

Luu lugng nude phyc vu cho san xuét tinh theo cong thirc sau:
n
2A

Q= 8 3600

Trong d6: A; :luu lugng nude tidu chuan cho mot diém san xuét ding nudc th i(I/ngay).
Céc dieém san xuat dung nudc phuc vu cong tac tron vira ti€u chuan binh quan :200-300
I/ngay

lay A; =300 I/ngay.
kg:Hé sd sir dung nudc khong diéu hoa trong gid. K=2,5.

2,300 300

2,5=0,03125 (I/s).
8.3600

=Q:=1

Nudc phuc vu sinh hoat ¢ hién truong:

GOm nudc phuc vu tam rira, dn udng,xac dinh theo cong thirc sau:

N
= Ymax'2 K I/S
Q:= 8.3600 g (Is).

Trong d6: Ny :s6 nguoi 16n nhét 1am viée trong mot ngdy & cong trudng: Nma=156
(nguoi).

B:Tiéu chuan dung nudc cho mot ngudi trong mot ngdy & cong trudng,
lay B=20 1/ngay.
Hg: Hé sb st dung nuée khong didu hoa trong gio. K=2.

_ 156.20
= Q2=

2=0,216 (I/s).
8.3600
Nudc ciru hoa

Vi quy md cong trudng nho, tinh cho khu nha tam ¢é bac chiu Iura dé chay, dién tich bé
hon 3000m’
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= Q3 =10 (I/s).
Luu lugng nuée tong cong can cap cho cong trudng xac dinh nhu sau:
Ta co: ZQ =Q; +Q, =0,0315+0,1695=0,201 (I/s) < Q3=10 (I/s).
Do d6:Q1 = 70%( Q1 + Q,)+ Q3=0,7. 0,201+10=10,1407(I/s).
Vay: Qr =10,1407 (I/s).
Xéc dinh dudng kinh dng dan chinh:

Puong kinh 6ng dan nuéc duoch xac dinh theo cong thire sau:

)
7.v.1000

Trong d6:Q; =10,1407(1/s):Iuu luong nudc yéu cau.

V:van tde nudce kinh té, tra bang ta chon V=1m/s.

D= /Mzo,me (m).
7.1.1000

Chon D= 12 cm.

Ong din chinh dan nudc tr mang ludi cp nudce thanh phd vé bé nude duy trit ciia cong
truong. T d6 dung bom cung cap cho ting diém ti€u thy nudc trong cong truong.

h, Tinh toan cép dién
- Cong suit tiéu thu dién cong truong:
Dién dung trong cong truong gdm co cac loai sau:

+ Cong suét dién tiéu thu truc tiép cho san xuét:

P D> K.P, (KW).

cos @

Trong d(’):PlzCéng suit danh hiéu cua c’éc may ti€u thu dién truc tiép: 0 day, su dung may
han dién 75KG dé han thép c6 cong suat P;=20 KW.
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K1:Hé s6 nhu cau dung dién ,véi may han,K; =0,7
Cos @ :Hé s6 cong suit: = 0,65 0,75

0,720

= P =2154 (KW).

+Cong suat dién dong luc:

P! =& (KW).
Cos @

Trong do:P,:Cong suét danh hiéu cua céac may tiéu thu dién truc tiép
K,:H¢ s6 nhu cau dung dién

Cos¢ Hé sb cong sudt

-Dam dui hai cai: P= 1KW; K= 0,7 ;: Cos@ = 0,65

-Dam ban hai cai: P=1KW;K=0,7; Cose =0,65

o 38075 4107

20,68 0,65

=85 (KW).

+ Cong suit dién dung cho chiéu sang ¢ khu vyc hién trudng va xung quanh cong trudng:
Py =Y KR (KW).

Trong do:P;:Cong suét tiéu thu tung dia diém.

K,:Hé s6 nhu cau dung dién

Khu vuc cong trinh: P = 0,8.811,5=649,2 W =0,6492KW; K= 1

Pién chiéu sang khu vuc kho bai:

téng cong:323 m®.

P=323.0,5=161,5W=0,162KW; K= 1.
Dién chiéu sang khu vuc xudng san xuat:

téng cong:85 m’
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P=85.18=1530W=1,53KW,; K= 1.

Puong giao thong:tdng cong chidu dai 1a 140m=0,14 Km
P=0,14.2,5=0,35KW; K=1.

Vay ta co:
P, =0,649+0,162+1,53+0,35=2,691 (KW).

Vay tong cong sudt dién can thiét tinh toan cho cong trudng 1a:

P'=1,1( P+ P} +P})=1,1(21,54+8,5+2,691) = 36 KW.

* Chon may bién ap phan phéi dién:

Tinh cong suat phan khang:

P

_ t
COS @y,

t

Trong do:hé sb cos @ y tinh theo cong thirc sau:

D .Pl.cosg,

COS @y, = Z
Pit
(21,54.0,65 +2,85.0,68 + 2,8.0,65 + 36)
CoS @, = =0,85
(21,54 + 2,85+ 2,8+ 36)
36

+ Tinh toan cong suat biéu kién:

S, =+/P? +Q? =+/36% +42,3? =555(KVA).

+ Chon may bién thé:
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V61 cong truong khong 16m , chi can chon mgt may bién thé ;ngoai ra dung mgt may phat
dién diezen dé cung cap di¢n luc can.

. . 1
May bién ap chon loai c6 cong suat: S Zﬁst =80 (KVA).

Tra bang ta chon loai may c6 cong suit 100 KVA.

j, Tém tit bién phap bao dam An toan lao dong — VSMT — PCCN.
* An toan trong thi cong bétong, cot thép, van khuon

Cong tac an toan va bao h lao dong

Viéc lap dat va str dung céc thiét bi dién va ludi dién thi cong tudn theo cac didu dudi day
va theo ti€u chuan “ An toan dién trong xay dung “ TCVN 4036 - 85.

Cong nhan di¢n, cong nhan van hanh thiét bi dién déu co tay nghé va duogc hoc tap an
toan vé dién, cong nhan phu tradch di¢n trén cong trudng 1a nguodi cd kinh nghiém quan ly
dién thi cong.

Dién trén cong trudong dugce chia lam 2 h¢ thong dong luc va chiéu sang riéng, c6 cau dao
tong va cac cau dao phan nhanh.

Trén cong trudng c6 niém yét so d6 ludi dién; cong nhan dién déu ndm ving so do ludi
dién. Chi c6 cong nhan dién - nguoi dugc truc tiép phan cong moéi dugc sta chita, ddu,
ngat ngudn dién.

Day tai dién dong luc bang cap boc cao su cach dién, day tai dién chiéu sdng dugc boc
PVC. Chd noi cap thuc hién theo phuong phap han r01 boc cach dién, ndi day boc PVC
bang kép hodc xoin dam bao c6 boc cach dién mbi ndi.

Thuc hién ndi dat, noi khong cho phan vo kim loai cua cac thiét bi dién va cho dan giao
khi 1én cao.

* An toan trong thi cong bétdong, cot thép, van khudn

Cop pha duoc ché tao va lip dung theo ding thiét ké thi cong da dugc duyét va theo
hudng dan cia nha ché tao, cia can bo k¥ thuéat thi cong.

Khong xép dat cp pha trén san ddc, canh mép san, mép 16 hong.

Khi ldp dung cop pha, c6t thép déu sir dung da gido 1am san thao tac, khong di lai trén cot
thép.
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Vi tri gan duong dién trudc khi lip dat cbt thép tién hanh cét dién, hodc co bién phap
ngtra c6t thép cham vao day dién.

Trude khi dd béténg, tién hanh nghiém thu cbp pha va cbt thép.
Thi cong bétong ban dém co di dién chiéu sang.

Pam rung dung trong thi cong bétong duoc ndi dat cho vo dam, diy din dién tir bang
phan phéi dén dong co ciia dAm dung day boc cach dién.

Cong nhan van hanh may duoc trang bi ung cao su cach dién va cac phuong tién bao vé
ca nhan khac.

Lbi di lai phia dudi khu vuc thi cong ¢t thép, cop pha va bétong duge dat bién bao cdm
di lai.

Khi thao d& cép pha s€ dugc thuong xuyén quan sat tinh trang cac cép pha két cau. Sau
khi thdo d& cdp pha, tién hanh che chin céc 16 hong trén san, khong x€p cop pha trén san
cong tac, khong tha ném bira bii, vé sinh sach s& va xép cdp pha diing noi quy dinh.

* An toan trong cong tac lip dung

Lap dung da gido theo hd so huéng dan cua nha ché tao va lip dung theo thiét ké thi
cong da dugc duyét.

Pa gido duoc lap du thanh giang, chan dé va cac phu kién khac, duoc neo giir vao két cau
coO dinh cta cong trinh, chong lat do.

C6 hé thong tiép dat , dan sét cho hé théng dan gido.

Khi c6 mua gi6 tir cip 5 trd nén, ngung thi cong lip dung cling nhu sir dung da gido .
Khéng str dung da gido c6 bién dang, nut vd... khong dap tng yéu cau k¥ thuat.

San cong tac trén da gido lip du lan can chdng nga.

Kiém tra tinh trang da gido trudc khi sir dung.

Khi thi cong lap dung, thio d& da gido, can c6 mai che hay bién bao cam di lai & bén
dudi.

* An toan trong cong tic xay
Trudc khi thi cong tiép can kiém tra k¥ ludng khoi xay trudc do.

Chuyén vat liéu 1én d6 cao >2m nhat thiét dung véan thing, khong tung ném.
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Xay dén do cao 1,5m ké tir mit san, can lip dung da gido réi méi xay tiép.

Khéng tua thang vao tudng méi xay, khong ding trén 6 ving dé thi cong.

Mach vita lién két gitra khdi xdy véi khung bétong chiu luc can chén, day k.

Ngin ngira d6 twong bang cac bién phap: Dung bat nilong che day va dung g van dat
ngang ma tuong phia ngoai, chong tr bén ngoai vao cho khoéi lugng maéi xay doi voi
tudng trén mai, tudng bao dé ngan mua.

* An toan trong cong tac han

May han ¢6 vo kin duge ndi voi ngudn dién.

Day tai dién dén may dung loai boc cao su mém khi ndi day thi néi bang phuong phap
han 161 boc céch di¢n cho ndi. Poan day tai dién ndi tr nguon dén may khong dai qua
15m.

Chudi kim han dugc lam bang vat liéu cach dién cach nhiét tot.

Chi c6 thg dién moéi dugce nodi dién tr ludi dién vao may han hodc théo lap stra chirta may
han.

C6 tam chan bang vat liéu khong chay dé ngan xi han va kim loai ban ra xung quanh noi
han.

Tho han dugc trang bi kinh han, giay cach di¢n va cac phuong tién ca nhan khéc.
* An toan trong khi thi cong trén cao

Nguoi tham gia thi cong trén cao co glay ching nhan du suc khoé, dugc trang bi day an
toan (c6 chat luong tot) va tii d6 nghé.

Khi thi cong trén dg cao 1,5m so véi mdt san, cong nhan déu duge dtng trén san thao tac,
thang gap... khong ding trén thang tua, khong ding va di lai truc tiép trén két cau dang
thi cong, san thao tac phai c6 lan can tranh nga tur trén cao xudng.

Khu vuc c¢o6 thi cong trén cao déu co dat bién bao, rao chan hodc c6 mai che chong vat
li¢u vang roi.

Khi chuan bi thi cong trén mai, nhat thlet phal lap xong h¢ gido Vay xung quanh cong
trinh, hé giao cao hon cbt mai nha 13 1 tang gido (bang 1,5m). Gian gido nbi voi hé thong
tiép dia.

* An toan cho may méc thiét bi
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Xe may thiét bi déu dam bao c6 du hd so k¥ thuat trong d6 néu rd cac thong sb ky thuat,
hudng dan lap dat, van chuyén, bao quan, st dung va stra chita. C6 s6 theo ddi tinh trang,
sO giao ca.

Niém yét tai vi tri thiét bi bang ndi quy str dung thiét bj d6. Bang noi dung ké to, rd rang.

Nguoi diéu khién xe may thiét bi la nguot1 dugc dao tao, cd chiing chi nghé nghiép, co
kinh nghi¢m chuyén mon va c6 du strc khoé.

Nhitng xe may co dan dién dong déu duoc:

Boc cach dién hoac che kin phén mang dién.

N&i dat bao vé phan kim loai khong mang dién cua xe may.

Két cdu ctia xe may dam bao:

C6 tin hiéu khi may & ché d6 lam viéc khong binh thudng.

Thiét bi di dong co trang bi tin hiéu thiét bi Am thanh hodc anh sang.

C6 co ciu diéu khién loai trir kha niang ty dong md hoic ngiu nhién dong mé.
* An toan cho may méc thiét bi

Khu vuc cong truong duoc rao xung quanh, cé quy dinh duong di an toan va c6 du bién
bao an toan trén cong trudng.

Trong trudng hop can thiét c6 ngudi hudng dan giao thong.

* Bién phap an ninh bao v¢

Toan bg tai san cua cong trinh dugc bao quan va bao vé chu ddo. Cong tac an ninh bdo vé
dugc dac biét chu y, chinh vi vy trén cong truong duy tri ky ludt lao dong, ndi quy va
ché d6 trach nhiém cua ting nguoi chi huy cong truong to1 timg can bg cong nhan vién.

C6 ché do ban giao rd rang, chinh xac tranh gy mat mat va thiét hai vat tu, thiét bi va tai
san nodi chung.

Thudng xuyén c6 doi bao vé trén cong truong 24/24, budi tdi co dién thip sang bao vé
cong trinh.

* Bién phap bdo v€ méi trudng.

Trén cong trudng thudng xuyén thyc hién vé sinh cong nghiép. Puong di 16i lai thong
thoang, noi tap két va bao quan ngan nap gon gang. Puong di vao vi tri lam viéc thuong
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xuyén dugc quét don sach s€ dac biét 1a van dé vé sinh moi truong vi trong qué trinh xay
dung cong trinh cac khu nha bén canh van lam vi¢c binh thuong.

Céng ra vao cua xe chd vat tu, vat li¢u phai bd tri clu rira xe, hé théng bé la“ing loc dat,
bun trude khi thai nude ra hé thong cong thanh pho.

C6 thé bd tri han mot td doi chuyén lim cong tac v¢ sinh, thu don mat bé‘mg thi cong.

Do dic diém cong trinh 13 nha cao tang lai ndm tiép giap nhiéu truc dudng chinh va nhiéu
khu dan cu nén phai c6 bién phap chong bui cho toan nha b dng cach dung giao 6ng, bo
tri lug1 chong bui xung quanh bé mdt cong trinh

Pbi voi khu vé sinh cong trudng co thé ky hop dong véi Cong ty moi truong do thi dé
dam bao v¢ sinh chung trong cong truong.

Trong cong trinh ciing ludn c6 ké hoach phun tudi nude 2 dén 3 1an / ngdy (c6 thé thay
d6i tuy theo diéu kién thoi tiét) lam am mat duong dé tranh bui lan ra khu vyc xung
quanh. - Xung quanh cong trinh theo chiéu cao duoc phu ludi ngan byi dé chéng bui cho
nguoi va cong trinh.

Tai khu lan trai, qui hoach chd dé quén 40, chd nghi trua, chd vé sinh cong cOng sach s€,
dﬁy du, thuc hién di vé sinh dung chd. Réc thai thuong xuyén dugc don dep, khong dé
bun 13y, nudc dong noi duong di 16i lai, gach v ngon ngang va d6 dac bira bii trong vin
phong. Vo bao, dung cu hong... dua vé dung noi qui dinh.

Hé thong thoat nudc thi cong trén cong trudng dugc thoat theo duong dng thoat nudce
chung qua ludi chin rac vao cic ga sau d6 dan ndi vao dudng 6ng thoat nudc ban cia
thanh phé. Cubi ca, cudi ngay yéu cau cong nhan don dep vi tri 1am vi¢e, lau chui, ria
dung cu 1am viéc va bao quan vit tu, may méc. Khong ding xe may giy tiéng on hodc xa
khoi lam 6 nhiém moi trudng. Xe may chd vt lidu ra vao cong trinh theo gi0 quy dinh, di
dung tuyén, thung xe ¢ phu bat dira chong bui, khong dung xe may co tiéng on 16n lam
viéc trong gid hanh chinh.
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